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TEXHUYECKME HAYKU | TECHNICAL SCIENCE

MHOOPMATUKA, BBIYVICIIUTEJIbDHAA TEXHUKA V1 YITPABJIEHUE
INFORMATICS, COMPUTER ENGINEERING AND MANAGEMENT

B.A. Hocosa [ V.A. Nosova]
W. M. Tlepuws [I. M. Pershin]
C.H. Pycak [S. N. Rusak]

VIIK 519.6, 519.71 ONPEAEJIEHUE ITAPAMETPOB PACIIPEJAEJIEHHBIX

3BEHBEB, AIIIIPOKCUMUPYIOUX
DOI: 10.37493/2307-910X.2021.2.1 I'nIPOJIUTOCP®EPHBIE ITPOIECCHI

WAYS OF MODELING DISTRIBUTED SYSTEMS
WITH RANDOM EFFECTS

Annomauus

Ananuz pabom omeuecmeennwvix u 3apyoescuvix yuenvix K.I. Baneesa u O.A. Kaymvixosa
NOKA3a, 4mo 0/ peuleHus 3a0ay aHaiu3a u CUHme3a pacnpeoeieHublX CUCmeM Yacmo UCNOb3)-
10m MemoO0bl KOHEYHOMEPHOU AnnpoKCUMAYULL.

Mamepuanvt, memooust, pe3yromamol U 00CYHcOEeHUA

B pabome paccmompenvl cnocobsl onpedeneHus napamempos pacnpeoeieHHblX 36eHbes, Uc-
NONb3YeMbIX Ol ONUCAHUS CIAMUYECKUX U OUHAMUYECKUX XAPAKMEPUCMUK 2UOPOIUMOCHePHbIX
npoyecco8 no pesyibmamam OnvlmHO-QuUIbMpayuoHuslx pabom. Paccmampusaemces cuyyai, Ko-
20a Koappuyuenmol unbmpayuu no NPOCMPAHCMEEHHLIM KOOPOUHAMAM UMEIOUWUM PA3Hble 3HA-
YeHus.

3akniouenue

B omauyuu om uzeecmHvix annpokCumMupyrouux 36eHbe8, pacCMOmpenHoe 8 pabome 36eHO
N0360JI5lem  annpoKCUMUPOBAMb cmamuieckue Kodgguyuenmsl U OUHAMUKY SUOPOTUMOCHEPHO2O
npoyecca, y Komopo2o Ko3gguyuenmol puiompayuu no ocsim X Uy pasiuyHbl.

KaioueBnle ciioBa: I‘I/I,[[pOJ'II/ITOC(bepHBIC IIPOLECCChI, paCIIPEACIICHHBIC 3BCHbA, BepI/I(l)I/IKaI_II/ISI.

Abstract

An analysis of the works of domestic and foreign scientists K.G. Valeev and O.A. Zhautykov
showed that finite-dimensional approximation methods are often used to solve problems of analysis
and synthesis of distributed systems.

Materials, methods, results and discussions The paper considers methods for determining
the parameters of distributed links used to describe the static and dynamic characteristics of hydro-
lithospheric processes based on the results of experimental filtration work. The case is considered
when the filtration coefficients by spatial coordinates have different values..

Conclusion

In contrast to the known approximating links, the link considered in the work allows us to
approximate the static coefficients and dynamics of the hydrolithospheric process, in which the fil-
tration coefficients along the x and y axes are different.

Key words: hydrolithospheric processes, distributed links, verification.
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Beenenune

B mnpakTuke penieHus 3a7ay aHaNIM3a W CHHTE3a pacHpeesIeHHbIX CHUCTEM 4acTO UCIOJIb3Y-
0T METOJIbl KOHEYHOMEpPHOM ammpokcuManuu. [lo Merogam ammpokCMMaluM pacrpeiesIeHHbIX
00BEKTOB UMEETCSI MHOKECTBO NyOukanuii (Hanpumep B padorax K.I'. BasieeBa u O.A. Xaytbiko-
Ba [1]). [lonwp3oBarbcst anmpoKcHMAaIMed CUCTEM C paclpelleJICHHBIMU TapamMeTpaMH CIIeIyeT
BECbMa OCTOPOKHO, MOCKOJIBKY CYIIECTBEHHO MEHSIOTCS CcBoicTBa Mojenu [2-4]. Ilo cyru, an-
MIPOKCUMHPYS PACTIPEACICHHBIA O0BEKT, MBITIOTYyYaeM JIPYrol 0OBEKT, CBOMCTBA KOTOPOTO CYIIIE-
CTBEHHO OTJIMYAIOTCS OT MEepBOHAYaIbHOrO. be3ycnoBHO, ydecTh Bce CBOMCTBA pacHpeesIeHHOTO
0o0BEKTa — 3a/lada TOYTH HEBBITIOJHUMAS, MOCKOJBKY paclpeAclieHHbIi O0OBEKT OMUCHIBACTCS B
6eckoHeyHOMepHOM (pa3zoBoM mpocTpaHcTBe [5]. s pemienus 3a1a4 ynpaBieHus, HCIOIb3YIOTCS
CTaTHYECKHE U JTUHAMHUYECKHE XapaKTEPUCTUKU pacmpeelieHHOro o0bekTa . Pa3paboraHa cTpyk-
Typa U METOJIbl OIpe/ieJICHHUs TapaMeTPOB COCPEJOTOUCHHBIX U paclpeiesIeHHbIX 3BEHbEB, OMHUCHI-
BAIOIIUX CTATHYECKUE U TUHAMUYECKHE XapaKTEPUCTUKH O0BEKTOB. PaccMaTpuBaeMbie 3BEHbSI MO-
T'YT ONKCHIBATh XapaKTEPUCTUKHU OOBEKTOB M HX AUCKPETHBIX MoJenei (cM. puc. 1).

UucneHHaA MOOEIb
pacmpeaciacHHOTO o0BeKTa

AT ny.e _
- AT
MaTteMaTH4YecKasd MOAENb PacripenencHHbIi 00beKT -27T T
- momyckatomTuit Hatyprsie | |=( To-1.r.z .yt Tavire
pacIpeNeNeHHOro 00beKTa Ax?
TTOTTYCKATOTIAS 3KCIIEPHMEHTEL
AHATHTHYECKOE PEIIeHHE z y Lar-1.e-2 Trys+T ay+1.8
P
dﬂx‘;\j 9 _ 3 x AY
(M Mx.z, xyan) PTeya) - +
ﬂ_|Laﬂnd..1. 9 037"(@.:.1..) tega) s Trre1— 27, =2 Tn.y.£+1y
- ¥ Az
¥ Y :
AnNnpoKcHMHpYHOLIEe 3BeHO 1 , AnnpokcHMHpYHOLIEE 3BeHO 2
OITHCEHIBAIOIIEE CTaTHYCCKHE OITHCEIBAIOIIECE CTAaTHUYCCKHE
U THHAMHYECKHE H JHHAMHYECKHE
XapaKTEPHCTUKH 00bEKTa XapaKTCPUCTHKH
IHCKPETHOI MO

Puc.1. Cxema éepugpuxayuu ouckpemnoii mooenu odovekma

[Ton Bepudukanueit IMCKpeTHONW Moaenan Oy/eM Mmojarath JOCTHKEHHE OMM30CTH XapaKTe-
PHUCTHUK aNMmpOKCUMHPYIOIIEro 3B€Ha | 1 aHAJIOTMYHBIX MapaMeTpoB 3BeHa 2 (cM. puc.1).

Marepuajibl 1 MeTObI, Pe3yJbTAThI U 00CYyKIeHHE

B kadecTBe nmpuMepa TPAKTUYECKU 3HAYUMBIX OOBEKTOB C paCIpeeICHHBIMU MTapaMeTpaMu
HaMu ObUTH PacCMOTPEHBI THAPOIUTOCQEpPHBIE MpoliecChl. MEeTObl HCCNEAOBaHUS TaKUX OOBEK-
TOB TIOKa3aHbI B [5-8],1J1s1 ompeneneHus MECTOMOIOKEHNs JOOBIBAIOMINX M KOHTPOJIbHBIX CKBa-
KUHMOXKET OBITh UCIIOJIb30BaHa METOAMKA,MpuBeaeHHasB [9] .CymiecTByrone TeXHUUECKUe Cpe/I-
CTBa TeJIeMEeTpUYECKOro cOopa, HaKOIUIEHU U nepenayn nHpopmanuu (Hampumep, komruieke Keap
— JIM), ycTaHOBJICHHBIE Ha 3a00pHBIX U KOHTPOJIBHBIX CKBAKUHAX MO3BOJISIOT BECTH MOHUTOPUHT
mpolecca dKCIUTyaTallid B PEXKHUME pealbHOro BpeMeHU.J[s pelieHus 3ajadd ynpaBleHUS KY-
CTOM JOOBIBAIOIINX CKBKUH TpeOyeTcs omucaTh CTATUYECKWE U JUHAMHUYECKHUE XapaKTePUCTHKU
paccMmarpuBaeMoro oobeKTa yrpasieHus. PaccMoTpuM nporneaypy onpeneieHus napameTpoB 3Be-
HBEB, aANMPOKUMHUPYIOIIUX TEPEUNCIICHHBIE BBIIIE, XapaKTEPUCTHKU O0HEKTA.

Onpeoenenue napamempog 36eHa, annpoKCUMUPYIOWe20 YOelbHOe NOHUNCEHUE YDOBHS 2UO-
poaumocgheproco npoyecca. 11010KuM, 4TO UMEETCSI OJHO BXOAHOE BO3neHcTBHE (AeOUT 10OBIBA-
IOLIEH CKBaXUHBI) M JIB€ (PYHKIIMU BbIXOJa (MOHMKEHUE YPOBHS B 100BIBAIOIIEH CKBaKUHE U TIEP-
BOW KOHTPOJBHOUM CKBakuHE) (cM. puc. 2). [lo cyTu, paccMarpuBaeTcst yCIOBHO COCPEIOTOUCHHAS
cucrema. Mccnenosanus, npusenennsie B [10-13] MOKa3bIBAIOT, YTO IS ONMCAHMS CTATHYECKHX
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XapakTepUCTHK (YAETHHOTO MOHM)KEHHUS YPOBHS B 3aJJaHHOM TOYKE) pacCMaTPUBAEMBIX 0OBHEKTOB
HCIIONIB3YETCS CIIENYIOIAsl CTPYKTYpa allllPpOKCUMHUPYIOLIETO 3BEHA:

W, = exp(- - 1}p = (D)2,

p €

rae: D, K,a - onpenensemslie mapaMeTpsl, r- pacCTOSHUE OT BO3MYILIAIOIIEH CKBAXKUHBI JI0
U3MEPSIEMOU TOUYKH.

Ilpoyeoypa  ompeneneHus mapaMeTpOB aNMPOKCUMHUPYIOIIETO 3B€HA pacrajlaeTcsl Ha cie-
JYIOILME 3TaIlbL:
1. [IpupaBHuBas craTuecKkue K03()PUIMEHTHI YCHUIIEHUS alllIPOKCUMHUPYIOIIETO 3Be-

Ha 3HauyeHuto K1 u K2 , mony4yum cucremy ypaBHEHUH :

K, :%-exp(—ﬂ-ro)

K
K, = ?'eXp(—ﬁ'rz ) B= (D)% ) (1.2)
2. lloncrasinss Berauciennbie 3Hauenus: K;=0.0224; K,=0. 00236; ro=0.2; r,=1808 (1.2), mo-
Ty9UM

0.0224 :% -exp(— $-0.2)

0.00236 :% -exp(— /3 -180), 5 = (D)% (1.3)

Pemas cucremy ypaBHenuit (1.3), npuaem K cieqyrolieMy pe3yJbTary:
K=0.00028106; D=0.00015665.
[Ipu sTOM monaranock, 4To Ko3pduuuenTs! ¢punpTpanun mo xoopauHatam x u y (K, Ky)

OJIMHAKOBHI (CM. pucC.2).

JoGrIRaronas CKBaKITHA KOH‘I/’pIOJILH]:IE CKBayKHHEI

I'pyurOBEIE
BOJTBI
X
K
L
I
| |
“ i
! y 1k
BomOHOCHEIH o | K.
U~ Bomoymo
TOPH30HT JIEK, HOYIOP

z

Puc.2. Pacnonoscenue 0oo0viearouieii U KOHMPOIbHOU CKEANCUH

B npaxtuke, k03¢ GuIMeHTs GUIbTpaMy MO0 NPOCTPAHCTBEHHBIM KOOPJMHATAM X U V pa3-
HBIE.
PaccmMoTpuM ajanTanuio IpHUBENEHHOW BBIIIE NPOLEAYPHI, IS ONUCAHUS XapaKTEPUCTUK

00BEKTa, UMEIOILIEr0 pa3Hble KO3IPPHUIHEHTH! PUIbTPALMU MO MPOCTPAHCTBEHHBIM KOOPAMHATAM.
B paccmarpuBaeMoMm citydae CTPYKTypa 3BE€Ha, alllPOKCHUMHUPYIOIIErO cTaTH4ecKue KorpuimeH-
Thl MOKET OBITh 3aIIMICaHa B BUJIE:
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W, =5 expl- (2 + (1, -)3)°5 ) = (D)2,
b @)
Kaxk wm3BecTHO [5], BOKpYr m0OBIBaOIIECH CKBaXXKHHBI (hopMUpyeTCsl Kojonel. [lomoxur, 9To

€ro pajinyc ro. 3aUIIeM COOTHOIIEHHE (2) s TPaHULIBI Kooaua [S]:

W, :%-exp(—ﬁ-(xoz + (K, ')’0)2)0'5)-/3 :(D)%1Xo =Ty, Y, =Ilo-

BxonHbIM BO3/I€HiCTBHEM Ha pacCMaTpUBAEMblil OOBEKT CIY)KUT CPEeIHUHN J1eOUT BO3MYIIAIO-
e CKBaKMHBI,a QYHKIHUSIMH BBIXOJa — U3MEHEHUE YPOBHS (TIOHMXKEHHE) B JOOBIBAIOIICH CKBa-
KUHE M KOHTPOJBbHBIX CKBaxuHax (cMm. puc.2) . Ilodmoxum, YTO TMPOBENEHBI OMBITHO-
¢buIbTpannoHHbIe PabOTHl Ha pPaccMaTPUBAEMOM MECTOPOXKICHHHM W IMONYYCHO:CPEAHMNA eOuT
BXOJIHOTO BO3/ICUCTBUS COCTABISET

Qm ¥/cyr. ( 103M° /cyT.);paccTosHue MEKLY pacCMATPUBACMBIME CKBaKHHAME COCTABIsSETL
1=180m., L ,= 150M. Ompenenum cratuueckue koddduurents nepenadn:Ki=yaenpHoe moHmxe-
HUE JOOBIBAIOIICH CKBQKUHBI (TTOHMKCHHE YPOBHS /cpenHmiA ne-
out)=(2.317)/103=0.0225;K,=k03pdUIIUEHT THUAPABINYECKOTO B3aUMOICHCTBUS CKBaXXUH HOOBI-
BalOICH M MEPBOM KOHTPOJIHHON (ITOHMKEHHWE YPOBHS B KOHTPOJBHOM CKBaXKHMHE l/cpemHuii ne-
out)=(0.248)/103=0.00241 ;K3=x03(pGUIUEHT THIPABIMYSCKOTO B3aUMOJICHCTBUS CKBAXHUH JOOBI-
BaIOIIEH M BTOPON KOHTPOJHHOW (NMOHMKEHHE YPOBHS B KOHTPOJBHOW CKBaKHMHE 2/CpeqHHil ne-
6ut)=(0.154)/103= 0.0015 . BpemeHHOe 3ama3/bIBaHNEe CUTHAIA BBIXO/A, U3MEPSIEMOTO BO BTOPOK
KOHTPOJIBbHON CKBaXMHE, OTHOCUTENILHO BXOJHOTO BO3JCUCTBUS NPU KBa3UCTALIMOHAPHOM YCTaHO-
BUBIIEMCSl pexuMe cocTaBisuio 21 munyty. [Ipr 3TOM, Ha BXOA 0OBeKTa OBLIO MMOJAHO BXOTHOE
Boszeiicteue B Buae: Q=100 + 10-sin(w-1) M3/cyT. ,0=0.001 1/cek. (t-Bpems).Ilepuon konebanuii
BXOAHOTO Bo3aencTBus coctapisier T=(2-1/0.001)/60=104.8 mun.CnBur no ¢aze curxaiza BbIX0/1a

OTHOCUTCIBHO BXOJHOT'O B03,I[eI\/’ICTBI/I}I COCTaBUIJI:
Ag=2m(-21)/104.8=-1.259

Ilpoyedypa  ompeneneHus mapaMeTpoB anIpPOKCUMHUPYIOIIETO 3BeHa (2) pacragaercs Ha
CIIETYIOIIIME ITAIbI:
1. IIpupaBHuBas cratuyeckrue Ko3((GUINEHTHl YCUIEHUS alllPOKCUMHUPYIOIIETO 3Be-

Ha 3HaueHuto K1 u K2 , monyuum cucrtemy ypaBHEHUH :

R
K, =E-exp(—ﬂ- L),

, ©)

K
K, =E~exp(—ﬂ- K, L,)p=(D)%
2. HO}ICTaBHfIfI BBIUUCIICHHBIC 3HaquI/If{, HOHy‘II/IM:

0.0225 = % -exp(— 4-0.3)

0.00241 = % -exp(— 8 -180),

K
0.0015=" exp(- B-K , -150), = (D)2
Pelmiast mosy4eHHYIO CHCTEMY, IPUAEM K CIIEIYIOIEMY PE3YIbTaTy
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D=0.00015683, K=0.00028157, K,=1.65710848 .
3. Koadurmenra ruipaBIndecKkoro B3auMOICHCTBHS CKBAKUH PacCMaTPUBAEMOTO OOBEKTa
3aIlIMChIBACTCS B BUJIC:

W 0:00028157

a

exp(- - (x2 + (1.6571- )?)°5} g = (0.00028175) 2,
4)

Ha puc.3 u puc.4 npuBeneHs! rpaduku KodPPUIHMEHTa THAPABINICSCKOTO B3aMMOCHCTBHS
CKB2)XHMH (PacIiOJIOKEHHE CKBAKHH ITOKa3aHO Ha pHC.2).

P
Koappurment

THOPaBIHIECKOTO

B3aUMOJICHCTBII

y
Iy
0022 spa” RoTOZEN
y=0 /

THAPABIHYECKOro
B3aHMOJIEHCTRIA gl

Hamenerne kosddrmmenTa /4)'0.16 RN

001

T L 0004
st O O L 8 O O O :

[ I T T A A
-180 -150  -120 -90 -60 -30 30 60 90 120 150 x m

|

Puc.3.T'uopasnuueckoe g3aumooeiicmeue cCKaga3cun
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(=]
B 0.022
5
L)
2=
Ego.om
5t
E S 001
=
= oo
:[CCI
% 0.004
& _— .
S 0.3 30 60 90 120 150 180 210 240 270 /x/ M.

0.022 K=

<
o
et
N

B3aHMOACIICTBHA
(=]
<
—_

e
=]
(=]
=

03 30 60 90 120 150 180 2100 240 270 /y/m.

KosddummeHt ruapaenmieckoro

Puc.4. I'pagux korppuyuenma cuopasnuueckozo 63aumo0eiicmeus CKeaMHcuH

4. 3BeHO, aNMPOKCUMHUPYIOIIEe cTaTHYeCKhe KO3 (OUIIMEHTHI i IMHAMHUKY paccMaTpUBaeMO-
ro 00bEKTa,MOXKET OBITh 3aIMCAHO B BUJIE:

W, =-e0l-f -+ (K, - )*)°} f=(sfa+ D)%,

a

g </X/ <o, 1y</yl<oo, (5)

rae: S — oneparop Jlamnaca; a — onpeaensieMplii mapaMmerp.
[Tonaras B (5) s=jo (0= ®1), 3amnuiieM COOTHOIIEHUE JJIsl OnpeeseHus (pa3bl anmpoKCH-
MUPYIOIIETO 3BEHA!

Ap=-Im(B)-(x* + (K , - y)?)°° —arctan(Im( B) / Re()),

72
= (Jg)lJrDj Ty <IxXl<oo, 1<yl <o (6)

[Monmarass A@=-1.259 u pemas ypaBHeHUe (6) YHCICHHBIM METOJIOM, onpenenuma=6.30204
[Toxcranss 3HadeHue a B (5), MOTydUM:

W, = 0.000;8157 -exp(—ﬁ (x2 + (1.6571-y)2)0'5),

f = (5/6.30204+ 0.00028175)2. , 7)

3BeHo (7), anmpoKCUMUpYIOLIee cTaTHUYecKue KO3(PGUIMEHTH U AUHAMUKY paccMaTpuBae-
MOT0 00BEKTa, MOKET OBITh MCTIOIH30BAHO ISl BEPUPHUKAIMKA JAUCKPETHON MOJENN paccMaTpuBa-
eMOro THUAPOIUTOCHEPHOro MpoIiecca.

3akirouenue

Bbinyck 2, 2021 15



COBPEMEHHAA HAYKA WU WUHHOBALUWUMU

B crarbe paccMoTpeHa CTpYKTypa U METOJIMKA ONpEeNICHUs apaMeTpoB aNNpPOKCHMUPYIO-
IET0 CTaTh4Yeckue Kod(pPHUIMEHTH U TUHAMUKY TUApoauTochepHoro mpouecca. [Ipu stom, B 0T-
JMYUU OT W3BECTHBIX ANMPOKCHMHUPYIOIIUX 3BEHBEB, PACCMOTPEHHOE B paboTe 3BEHO IMO3BOJISET
anmpoOKCUMUPOBATHCTATHUECKUE KOAXPPHUIMEHTH W TUHAMUKY THIPOIUTOC(EpPHOro mporecca, y
KOTOpOTro K03 PHUIMEeHTH PUIbTpaMd IO OCSIMX H y PA3THYHBIL.
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Annomauus

Tenzopnoe ucuucienue s611emcs HeodX0OUMbIM UHCIPYMEHMOM 8 PA3TUYHBIX eCIeChEeH-
HOHAYYHBIX HANPAGICHUSIX.

Mamepuanot u memoowt

Ilposeden 0630p Mmemooos nocmpoeHus Mooeneti GblYUCTUMENbHBIX UCKYCCIMEEHHbIX
HeUPOHHbIX cemell NPAMO20 paACNPOCMPAHEHUs, GLINOTHAIOWUX 8 KOOPOUHAMAX OCHOBHbIE MEH30P-
Hble onepayul 8 KOHeYHOMEPHBIX TUHEUHbIX NPOCMPAHCMBAX HAO NOJIeM OelC8UMENbHBIX YUCE.

B uccnedosanusix ucnonvzyromes cieoyroujue nooxoovl K agmomMamu3ayuu meH30pHulX Gbl-
YucieHuu.

— paspabomxa npocpamMMHbIX KOMIJIEKCO8 C UCNOIb308AHUEM A3bIKO8 8bICOKO20 YPOBHS,

— UCNOb308AHUE CNEYUATUZUPOBAHHBIX MAMEMAMUYECKUX NAKEMO8,

— MOOenUpoB8aHus onepayull Ha0 MeH30PaAMU HA HEUPOHHBIX CEMSIX.

Onucana pacuémuasn npocpamma, no360510WaAs NOLY4ams OaHHble 01 MeCmupo8aHus no-
CMPOEHHBIX MoOellell.

3akniouenue

AnvmepHamugoll UCNOIb308AHUI0 MAMEMAMUYECKUX NAKEeMO8 MOodcem Oblmb peanu3ayusl
MEH30PHBIX 8bIYUCTEHUL C UCNONIb308AHUEM HEUPOHHBIX cemell, UCNONb3yeMble, KAK MexXanusm Ojs
8LINOJIHEHUS NAPAJITIETIbHBIX GbIYUCTEHUI.

KiioueBbie cii0Ba: onepaliuUTEH30pHON anreOpbl, KoBapuaHTHOEe AuddepeHnnpoBanme
TEH30POB,apajlyieNIbHbIe BBHIYUCICHHS, HEUPOHHBIE CETHU MPSIMOTO PAaCIpPOCTpaHEeHUs,PYHKIIUU aK-
THUBALIUU, TPUBEKTOP,TUHENHBIN KOMIUIEKC MIJIOCKOCTEN, MHOT00Opa3usi 0COObIX TOYEK.

Abstract. Tensor calculus is a necessary tool in various natural sciences.

Materials and methods A review of methods for constructing models of computational artifi-
cial neural networks of direct propagation that perform basic tensor operations in coordinates in
finite-dimensional linear spaces over the field of real numbers is carried out. The following
approaches to the automation of tensor calculations are used in research:

- development of software complexes using high-level languages;

- use of specialized mathematical packages;

- modeling operations on tensors on neural networks.

A calculation program is described that allows obtaining data for testing the constructed
models.

Conclusion

An alternative to using mathematical packages can be the implementation of tensor calcula-
tions using neural networks used as a mechanism for performing parallel calculations.
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Key words: tensor algebra operations, covariant tensor differentiation,parallel compu-
ting,neural networks of direct propagation,activation functions, trivector,linear complex of planes,
varieties of singular points.

Introduction

1. Approaches to automation of tensor calculations

Tensor calculus is a necessary tool in various natural sciences, such as geometry, physics,
mechanics, quantum chemistry, crystal physics and many others. In particular, the development of
the quantum theory of relativity, the theory of combined fields, the theory of nanostructures is car-
ried out mainly by the methods of tensor calculus [7].

Performing operations on tensors, especially in multidimensional spaces, involves a large
amount of computation, which makes the question of their parallelization urgent.

Most often, when conducting research, the following approaches to automating tensor calcu-
lations are used:

- development of software systems using high-level languages;

- use of specialized mathematical packages;

- modeling operations on tensors on neural networks.

The development of software systems is usually used to solve a specific problem (or class of
problems) and does not imply universality. All information about the tensors used and the opera-
tions performed on them are entered at the design stage, and the user only sets certain parameters
for the calculations. Examples of such complexes are the PRADIS software package for automating
the simulation of non-stationary processes in mechanical systems and systems of a different physi-
cal nature (module "Elements of a continuous medium”, in which the calculation of the values of
the stress tensor components is used to calculate the stress intensity) [21].

To obtain more universal computational tools, it is necessary to automate the basic opera-
tions on tensors: addition, multiplication, multiplication by a number, convolution, symmetrization,
alternation, and covariant differentiation of tensors. To perform such operations, it is possible to use
mathematical packages. For example, the Maple environment includes a tensor package designed to
perform specialized tensor operations. This package first appeared in the Maple V R5 implementa-
tion. It uses a special data type tensor_type in the form of tables with two fields: components and
index characteristics. The component field is an array with a dimension equivalent to the object's
rank. The index characteristics field is specified by a list of numbers 1 and -1. In this case, 1 at the
th position means that the corresponding index is contravariant, and -1 means that it is covariant.
The tensor_type procedure returns the boolean value true if its first argument satisfies the tensor
properties, and false if it does not satisfy this property.

The> with (tensor) declaration gives access to many of the package functions described in
[8]. Examples of calculations using the Maple package are given in [15].

Materials and methods, results and discussion

2. Construction and analysis of algorithms for parallelization of tensor operations

An alternative to using mathematical packages can be the implementation of tensor calcula-
tions using neural networks. In this case, a neural network is used as a mechanism for performing
parallel computations.

2.1 Addition of tensors

Consider modeling the operation of adding two trivalent tensors in an n-dimensional linear
space over the field of real numbers on a neural network.

The addition of tensors is determined by the formula

IS... IS... IS... IS... IS... IS...
G =&~ +bij“. y THC & ’blj... 'Gij
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over which the valence tensors g +(q, are summed, where g - is the number of subscripts, ¢

- upper ones, while each of the indices takes a value from 1 to n, where n- is the dimension of the
space in which the tensors are specified. That is, when two tensors are added, their respective com-
ponents are added. The result will be a tensor of the same valence as the term tensors.

Thus, the number of network inputs corresponds to the number of tensor components and is
equal to 2-n% the number of network outputs and, accordingly, the number of neurons in the layer
corresponds to the number of components of the sought tensor, i.e. is equal to n°.

To solve this problem, we chose a single-layer network with a linear neuron activation func-
tion, since the well-known tensor addition algorithm is reduced to calculating the sums of certain

network inputs with a weight coefficient equal to 1. Figure 1 shows the structure of such a network
for the case of three-dimensional space.
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Fig. 1. The structure of a neural network that implements the addition operation of trivalent tensors in

three-dimensional space (the symbol 7édenotes the linear function of neuron activation)
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This network was simulated in MATLAB. Figures 2 and 3 show the network structure in
MATLAB notation and the results of the model, respectively.

=} Network: net Z El E|

View  nitialize  Simulate  Train Adapt  Weights

|Manager || Close |

Fig.2. The structure of a neural network that implements the addition operation of trivalent tensors in three-
dimensional space in MATLAB notation

L=aunch Fad Command
<l MATLAE >
{kTonlhoxes &=
B sinuling _13
ﬁBlocksetS 11

= o st e | >
4

Name Size Evtez Claszz u}
@c 27x1 216 | double array 10
-1

net 1x1 55551 | network object 10
@p S5dx] 432 | double array —15

>=x
Fig. 3. The results obtained when modeling the addition of trivalent tensors in three-dimensional space in
the MATLAB environment

To create an M-file with a description of the neural network and obtain test examples, a
computational program in the Delphi environment was used. This program allows you to randomly
generate the values of the tensor components of a given valence in a space of a given dimension,
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perform basic algebraic operations on tensors, and save the results of calculations to a text file. In
addition, this program allows you to create an M-file containing a description of the structure of a
neural network, a matrix of weights for a given case, and a vector of network inputs.

The program window is shown in Figure 4.

| OcHoBHbie anre GpanueckHe oNe paumH Hag, Te HIDpaMH = |E‘E|
Cnpaska
CaoikeHme 1 YrHomEHWE Ha uu:nnl HMHD}KEHHE} EMMME’TDMPEBEHME] AﬂbTEpHHDﬂBaHME} EBep’rKa}
PasmepHocTs npocTpaHcTea |3 — -

BaneHTHOCTE TEH30p0E ’Tﬂ

K.oopaiHaTE Nepeoro TeHzopa: K.oopauHaTe! ETOpOro TeHs0pa: Pezynerar.

alil ~ B111 A 51 -
all2 9 B112 2 2 K

all3 6 B113 6 13 12

121 A B121 A0 121 1

122 3 b122 4 122 1

123 & b123 7 123 1

131 4 B131 7 131 ]

132 3 B132 6 o132 E

BEA] 6 b133 5 133 &

211 3 3 b211 1 3 211 4 3

Co¥paHITE PESUNETET B TEKCTOBEIN Darin CoxpaHiTE anA MagenuposaHia B Matlab

Fig. 4. Implementation of the addition of tensors in the calculation program
The simulation results completely coincided with the values obtained using the calculation
program.
Let us estimate the resulting acceleration of the computational process by the method pre-
sented in [5].
The graph of the algorithm for performing this operation is shown in Figure 5.

st 7 rs...
a | ( >b ..
jJivs v ifee
T
/ 3 IS...
\\_// u
L ) J
q+p —
n 1,80y bfyoe = 5,0

Fig. 5.Algorithm graph for the tensor addition operation
Let us analyze the proposed computational scheme from the point of view of the resulting
acceleration.
The sequential execution time of this algorithm will be equal to the number of circuit verti-
ces excluding input vertices, i.e.. T, =n°®".
The time of the fastest execution of the algorithm with an unlimited number of processors
will be equal to the length of the maximum path of the graph, i.e. T =1.
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The execution time of the algorithm, comparable to the minimum, can be achieved with the
g+q
=n%", That is, the minimum execution

number of processors p 21% [5], in this case p> n

time of the algorithm will be achieved with the number of processors equal to the number of tensor
components.

When the number of processors is less than the number of tensor components, the execution
g+q

time of the algorithm can be estimated as T, :{n —I there’s the signl_ 1 means the nearest inte-

ger from the top.
n9+q

>l
p
At a multiple n®™, the speedup p when using parallel computations will be equal p, oth-

L . . U
erwise it will be close to p, i.e. the inequality Tp
n+p

Then the value of the acceleration of the algorithm S =

<S,<p.

The efficiency of the algorithm execution can be estimated as

ng+q
ngT_|_p< Ep <1.

2.2 Multiplication of tensors
The tensor multiplication operation is defined by the formula ¢z =a;b;", where ai*~ -

rst...

is the valence tensor of h, b —is the valence tensor of |, ¢~ is the valence tensor of h+1.

In this case, each of the indices takes a value from 1 to, where is the dimension of the space in
which the tensors are specified. That is, the operation of multiplying two tensors is reduced to mul-
tiplying each component of the first tensor by each component of the second tensor.

Thus, the number of input vertices of the graph must correspond to the number of compo-

nents of the two tensor factors, i.e. equals n" +n', and the number of multiplication operations will

correspond to the number of components of the sought tensor, i.e. equals n™*' .

Multiplication of two variables is a function of two variables. To implement it on a neural
network, it is necessary to represent this function through functions of one variable.

In a series of their works, AN Kolmogorov and VI Arnold solved this problem: it is possible
to obtain any continuous function of n variables using the operations of addition, multiplication and
superposition from continuous functions of one variable [6].

The idea of a neural network algorithm for multiplying two variables can be explained by
the following expression:

z = xy = 0,25((x+y)*-(x-y)?)=((0,5x+0,5y)-(0,5x-0,5y)),

where X, y — are the variables factors, and z is their product.

In accordance with this expression, two neurons of the first layer have a quadratic activation
function, and one neuron of the second layer has a linear one. Coefficients of synaptic connections
of neurons in the first layer are equal to 0.5; 0.5; 0.5; - 0.5, respectively, for the first and second
neurons, and the neuron of the second layer 1 and -1.

Figure 6 shows a diagram of the connection of neurons to implement the operation of multiplication
of two variables. Here, the following indexing is adopted when denoting the neuron activation func-
tion Ne: the first digit of the index means the type of function (1 is linear, 2 is quadratic), the second
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digit means the number of the layer in which the neuron with this function is located, the third digit
is the ordinal number of the neuron in the layer (see [14]).

X os | Nent
|
Y I Nel2l
0s ! ;
P, | z
Ne212 i <l
05 9,
|
—1 .05 |
?, :
1 st layer 2 stlayer

Fig.6. Neural network topology for the implementation of the operation of multiplication of two
Let's return to the problem of multiplying tensors. To calculate the product of tensors, you
need a two-layer network with a quadratic neuron activation function in the first layer and a linear
one in the second; in the first layer the number of neurons is 2n (p + ), in the second - n (p + q),
since this operation is implemented as the product of each component of the first tensor by each
component of the second tensor.

Figure 7 shows the structure of such a network for the case of three-dimensional space.

— — — —

exits 1 st layer 2 stlayer exits
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Fig.7. The structure of a neural network that implements the operation of multiplying a bivalent tensor by a

univalent tensor in three-dimensional space (the symbol 7 denotes a linear neuron activation function, ¢2 denotes
a quadratic neuron activation function).

This network could not be modeled in the MATLAB environment, because it does not im-
plement the quadratic function of neuron activation.

Let us analyze the proposed computational scheme from the point of view of the resulting
acceleration.

The graph of the algorithm for performing this operation is shown in Figure 8.
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Figure 8 - Algorithm graph for the tensor multiplication operation
Since the algorithm for the parallelization structure is similar to the algorithm for the addi-

tion operation, similar estimates will be obtained.

The sequential execution time of the algorithm will be equal to T, =n"*'. Minimum execu-
tion time of an algorithm with an unlimited number of processors T, =1.

The execution time of the algorithm, comparable to the minimum time, can be achieved with
the number of processors p>n"".

The execution time of the algorithm when using p processors can be calculated as

h+l
sz[” W
p
h+Ip

. . . . n
The acceleration of the algorithm corresponds to the inequality ————<
n"+p

S, <p, and effi-

h+l

. ) ) n
ciency - to inequality m <E, <1
2.3 Tensor convolution

The tensor a’’", obtained from the tensor a;” by the formula a> = a7, is called the

convolution of the tensor a;™ [4], where a;>"is the valence tensor (.. The convolution operation

consists in summing certain tensor components and leads to a decrease in its valence by 2.
Let us consider modeling on a neural network the convolution operation of a trivalent tensor
with two covariant and one contravariant index in n-dimensional space according to the first
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covariant and first contravariant indices. The number of network inputs corresponds to the number
of tensor components, i.e. in this case equals n®. The number of network outputs and, accordingly,
the number of neurons in the layer will be equal to the number of different components of the
sought tensor, i.e. n®?=n",

To solve the problem, a single-layer network with a linear neuron activation function was
chosen, since the well-known tensor convolution algorithm is reduced to calculating the sums of
certain network inputs with a weight coefficient equal to 1.

Figure 9 shows the structure of such a network for the case of three-dimensional space.

mb..'
o

felelEle

——— [

exits 1st layer exits

Fig. 9. The structure of a neural network that implements the convolution of a trivalent tensor in three-

dimensional space according to the first covariant and first contravariant index (the symbol 7 denotes the linear
function of neuron activation).
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This network was simulated in MATLAB. Figures 10 and 11 show the network structure in
MATLAB notation and the results of the model, respectively. The results obtained completely
coincided with the calculated results.

=) Network: net |Z| |§| {Xl

Wiew  |nitialize Simulate  Train  Adapt  Weights

mManager H Close l

Fig.e 10. The structure of a neural network that implements the convolution of a trivalent tensor in three-
dimensional space by the first covariant and first contravariant index in MATLAB notation
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Fig.11.results obtained when modeling the convolution of a trivalent tensor in three-dimensional space by
the first covariant and first contravariant index in the MATLAB environment

Let's analyze the possible speedup when performing the convolution operation.

To perform the convolution of the tensor, it is necessary to calculate the n®?sums, in each
of which by n®?the terms.

Let us first consider an algorithm for parallelizing the operation of adding m numbers.

When the summation operation is performed sequentially, at each step, one of the terms is
added to the sum. To add m numbers, you need m—1 a unit of time. This algorithm does not allow
parallelization, therefore, to calculate the sum in parallel, it is necessary to use another algorithm,
for example, the doubling algorithm. This algorithm consists in the fact that at the first step of the
algorithm execution, the initial data is divided into pairs and an addition operation is performed be-
tween them. At the next steps, all the sums obtained are also divided into pairs, and the next sum-
mation is performed. This computational scheme is based on the property of the associativity of the
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addition operation. The graphs for the sequential algorithm and for the doubling algorithm for add-
ing numbers at m =8 are shown in Figure 12.
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Fig. 12. Graphs for the sequential algorithm and for the doubling algorithm

When using one processor, the execution time of operations will be equal to
T1:m+m+...+1:m—1.
2 4

Obviously, the parallel implementation of such an algorithm requires the number of proces-
sors p= % Minimum execution time of the algorithm T, = flog2 m—| . In this case, the indicators of

acceleration and efficiency of the doubling algorithm for summation can be estimated by the equali-
-1 m-1 m-1

Tlog,mT * 7 pflogm] - Mpiog

. Thus, the algorithm shows high acceleration,

but with an increase in the m efficiency of processor use, it will decrease. (lim E; —0).

m—o0

To improve this situation, a modified doubling algorithm can be used [5].
Let's return to the problem of tensor convolution. For each of sums m=n%?. In addition, the

number of such sums is n?.
q-2 2(9-2)
" a2 _N
2 2
because the number of operations at each stage of the computational scheme will increase, but the

number of stages will not change. The acceleration of the convolution algorithm can be estimated

When, T, =(n"*-Dn%?; p=

. T, =[log, n"* | will remain unchanged,

: n2(n%? -1) . . .
by the equality S, =F———— and its efficiency by equality
flog2 nq’ﬂ
- n(nT?-1)  nTE(n?-1) 2(n'?-))

2.4 Symmetrization and Tensor Alternation

For any tensor, it is possible to construct a new tensor that is symmetric with respect to some
predetermined group of indices. This operation is called balancing and is as follows.
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Let some tensor be given, for example, a; symmetrizing it, for example, with respect to

TR
2--In

o L : 1
the first k indices, consists in constructing the tensor &, ..~ =-—> & .., where the sum
PR LIS RE k| [N PR LSt EES
spreads over all permutations |, J,,..., J, of the indices 1I,i,,...,1,. For example,
1
a(iviz) = E (ai1i2 + aiZil) [2]

The operation of balancing a tensor over a group of k indices is denoted as follows:

Judg---dr (gl ).

The operation of alternation is introduced similarly to the operation of balancing and makes
it possible for a given tensor to construct a tensor that is alternating for a given group of indices. It

: : 1

is defined as follows:a; ,, :ﬁ *a;; ;... Where the sum spreads over all

permutations j,, J,,..., J, of the indices i,,1,,...,1,, and the sign is determined by the honesty or
1

oddness of this permutation. For example, &, ., =—(a, —a,,)[2].

lini] — 2 iyl
Consider the implementation of balancing a trivalent tensor in n-dimensional space on a

neural network.
The number of network inputs corresponds to the number of tensor components, i.e. equals

3
n°.
The number of network outputs will be equal to the number of different components of the
. n(n+21)(n+2)
sought tensor. It is calculated as 3 .

To solve the problem, a single-layer network with a linear neuron activation function was
chosen, since The well-known algorithm for balancing the tensor can be reduced to calculating the
weighted sums of the inputs of the network. The main problem in modeling a neural network of this
type is setting the matrix of weights. In this case, it is necessary to take into account the fact that
with the help of one neuron one independent component of the sought tensor is calculated

. :§Zahj2js , where the sum spreads over all permutations J, j, J, of the indices 1.
Either 6 components of the original tensor with a weighting factor of 1/6 (in the case of three
different indices), or 3 components with a weighting factor of 1/3 (in the case of two identical
indices), or 1 component with a weighting factor of 1 (in the case of three identical indices) Figure
13 shows the structure of such a network for the case of three-dimensional space.
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Fig.13. The structure of a neural network that implements the operation of balancing the trivalent tensor in

three-dimensional space

This network was simulated in MATLAB. Figures 14 and 15 show the network structure in
MATLAB notation and the model results, respectively. The simulation results completely coincided

with the calculated values.

+) Network: net

Yiew  |nitialize
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Fig. 14. The structure of a neural network that implements the operation of symmetrization of a trivalent
tensor in three-dimensional space in MATLAB notation

Launch Pad Carmrnand Window
<\ MLTLLE ¥
Cc =
ﬂToolhoxes
ﬁSimulink -9.0000
ﬁBlocksets -zZ.0000
Z.0000
0.6667
-1.68667
-2.6667
-&6.0000
4.0000
= E -g.0000
Name Jize Bwtes Class
@c 10x1 50| double array Fx
.net 1x1 26063 | network object
@p 27x1 216 double array

Fig. 15. The results obtained when simulating the symmetrization of the trivalent tensor in three-
dimensional space in the MATLAB environment

A neural network that implements the operation of alternating a trivalent tensor in n-
dimensional space is similar to the one described above with the only difference that the number of
network outputs (and, accordingly, the number of neurons) is calculated by the formula

n(n-1)(n-2)
I

3
since the components of the alternating tensor with the same indices are equal to zero, and the
components that differ only in the order of the indices are determined one by the other.

A neural network that implements the tensor alternation operation has also been
implemented in the MATLAB environment.

, and only components with three different indices are involved in the calculations,

2.5 Covariant differentiation

Consider the operation of covariant differentiation using a rank 2 tensor as an example. The
components of the tensor of the covariant derivative of such a tensor will be expressed by the for-

mula:

aTi m m
Tik;l = 2 |k _ka il _Timrkl’
X

oT
ox!
a i

T = +T™,, + Ty

ml

2.1)

i T;k my-i i m
T =W+T;k Lo =Tl
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where T, - are covariant components, T;,ik - mixed twice contravariant and once covariant compo-
nents, Tki;I - mixed once contravariant and twice covariant components of the absolute (covariant)

derivative tensor, F}k —- Christoffel symbols of the 2nd kind.

The covariant derivatives of a tensor of any rank are defined similarly: the first term is the
partial derivatives of the tensor components with respect to the selected coordinates; the rest of the
terms (their number is equal to the rank of the tensor) are the sums of the tensor components and
Christoffel symbols of the 1st kind, and the summation index is alternately the indices of the tensor
components and the opposite index of the Christoffel symbols (upper or lower ——— depending on
the "silent" tensor index ); these last terms enter with a minus sign if the “dumb” index of the tensor
components is “covariant” (lower), and with a plus if the “dumb” index of the tensor is “contravari-
ant” (upper) [3].

In a rectangular Cartesian coordinate system, the coordinates of the absolute differential and
the absolute derivative of the tensor field coincide with the usual differentials and partial derivatives
of the components of the original field, so the rules for absolute differentiation will be exactly the
same as the rules for ordinary differentiation.

As can be seen from formula (2.1), calculating the derivative of a tensor is reduced to calcu-
lating the partial derivatives of the tensor components with respect to coordinates and performing
algebraic operations on tensors. Thus, to solve the problem of automating the differentiation of a
tensor, it is necessary to automate the calculation of partial derivatives of the tensor components.

Since the values of the partial derivatives of the tensor components can be calculated inde-
pendently of each other, and their number can be quite large, it is advisable to parallelize the execu-
tion of these operations.

If the analytical expression for the partial derivative of the function is known, the neural
network can be trained so that, given the input value of the argument, it outputs the value of the de-
rivative. However, for each function, the structure of the neural network must be selected individu-
ally, and training the network will require more time than simply calculating the value of the deriva-
tive of the function. Therefore, we will take a numerical method for finding the partial derivative as
a basis for developing a neural network model.

Let a function of n variables be given as u = f(x;,X,,...,X,). Then the approximate value
of the derivative of the function with respect to the variable x, will be
ou  Fx +hx,.. X)) = f(%,%,....,X,)

~

ox, h

where h — is a small increment of the x, argument. For partial derivatives with respect to
other variables, the formula is similar.

Thus, to calculate the partial derivative of a function, it is sufficient to obtain the value of the
function at the point (X, Xy oo X)) (U = F(X,X,,..,X,)) and in the point

(X, +h Xy, X)) (Ui = F(X +0, X000, X))

The idea of a neural network algorithm for this operation is to get the values at the outputs

of the first layer of the network (u

1 . . .
i,y —U;) and o and with the help of the following layers, find the
product of these quantities.
Taking into account the algorithm proposed above for calculating the product of two varia-
bles on a neural network, to solve the problem of finding the partial derivative of a function, it is
necessary to build a feedforward neural network with three inner layers, with four input neurons and

one neuron in the output layer.

Bbinyck 2, 2021 33



COBPEMEHHAA HAYKA WU WUHHOBALUWUMU

The network inputs must be supplied with the values of the function u,,;, and u;, and also
the values of argument (x+h) and x. The first layer will contain two neurons: the first with a lin-

ear activation function, the second with an activation function of the form ¢,(x) =—. The values of
X

the function will be transferred to the inputs of the first neuron u,,;, u; with coefficients 1 and -1,
respectively, to the inputs of the second neuron - the values of the argument (x +h) and x with co-

efficients 1 and -1. The second and third layers will correspond to the first and second network lay-
ers shown in Figure 16.

— 1 | Newrp |[“°F 0,5 | Ne221
1 Nelll
x+h 1 -1 ¢|
—_— 1 | Ne3az |- 0.5 | Ne222
X
— ] ¢‘1 -0.5 ¢:
1st layver 2 stlaver 3 st layer

Fig. 16. Neural network topology for finding the derivative of a function

The topology of the described network is shown in Figure 16 with designations similar to
those given in 2.2, with the difference that the number 3 in the first digit of the index means a func-

tion of the form ¢,(x) = i
X

From a combination of the proposed neural network model and neural network models for
performing algebraic operations on tensors, a network can be built to calculate the covariant deriva-
tive of the tensor

In practice, more complex (mixed) algebraic operations have to be performed on tensors in
multidimensional spaces. In this case, it is necessary to build hybrid neural networks so that, taking
into account the sequence of these operations, the outputs of one neural network are the inputs of
another network.

In this paper, we present models of neural networks that implement tensor algebra opera-
tions over the field of real numbers. In [11], similar models of neural networks for modeling alge-
braic operations on tensors with complex coordinates are considered.

Based on the obtained models of neural networks, we can talk about the advisability of using
parallel computations to perform operations on tensors.

The analysis of the proposed algorithms allows us to conclude that the operations of addition
and multiplication of tensors lend themselves well to parallelization and show high acceleration
while maintaining the efficiency of using computational elements. The operation of convolution of
a tensor during parallelization gives a high acceleration, however, with an increase in the valence of
the tensor and the dimension of the space, the efficiency of using the computational elements will
be low.

3.Construction of a neural network to determine the singular points of linear com-
plexes of planes
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To construct a geometric construction of linear complexes of planes associated with eighth-
rank trivectors (skew-symmetric tensors of the third valence), it is necessary to investigate the prop-
erties of the manifolds of singular points of these trivectors found in the analytic paper [9]. It is dif-
ficult to do this “manually” due to the large amount of calculations.

Consider the construction of a neural network to automate the process of recognizing points
in space P- for trivectors of different types for their belonging to one of three types: points of gen-
eral position, singular points of the 1st kind and singular points of the 2nd kind. Each of these types
of points was assigned an index, respectively - 00, 01 and 10.

To solve this problem for complexes of planes of types B, —B. a fully connected feedfor-

ward neural network with one hidden layer containing 15 nodes (hidden neurons) was chosen; for
complexes of planes of types A — A, —a fully connected feedforward neural network with two hid-

den layers containing 15 and 8 nodes, respectively; for complexes of planes of general and special
types - a fully connected neural network of feedforward with two hidden layers containing, respec-
tively, 20 and 15 nodes.

The input layer of these networks consists of 8 neurons (for integer and real coordinates of
points) and 16 input neurons for complex coordinates of points. The output layer of the networks
consists of two neurons, the outputs of which correspond to the above indices.

The function of the hidden layer is to mediate between external inputs and outputs of the
network. The network is trained with a teacher and is performed using the error backpropagation
algorithm [20]. A sigmoidal function in the form of a hyperbolic tangent was used as the activation
function: f (x,) =th(Sx)
where # — is a constant.

To obtain a training and test set for solving the problem of modeling a neural network for
classifying points of linear complexes of planes, a program was written in the Lazarus environment
[10]. This program allows you to generate a specified number of points of each type (singular points
of the 1st kind, singular points of the 2nd kind, points of general position) of a seven-dimensional
projective space over the field of complex numbers from a given range and type of coordinates of
these points (integers, real, complex). The application works in two modes:

- generate a specified number of points of each type at random;

- generate a specified number of points of each type, setting known values.

In the first case, all coordinates of a point are formed from a given segment using a random
number generator and are checked for compliance with each type of points using a special function.

In the second case, the coordinates of the points known in advance from the equations of the
manifolds of singular points [9] are set programmatically, and the rest are generated by a random
number generator, which can significantly reduce the program runtime.

Checking whether points belong to each type is carried out by a special function, which is
separate for each type of linear complexes of planes. The values of the coordinates of the point
passed into the function are substituted into the system of equations for each type of points. If they
satisfy the equations of the singular points of the second kind, then the function returns the value 2,
if the equations of the singular points of the first kind, then the value 1, otherwise the point is a
point in general position and the function returns the value 0.

The program generates points until a specified number of points of each type is obtained.
After generating the points, the results can be saved in a text file, and later the data from this file
can be loaded without changes into the NeuroSolutions software package [22] for use as input sig-
nals for training and testing the neural network model.

The results of training and testing neural networks in the NeuroSolutions environment, ob-
tained in [1,12-13,16-19], are shown in Tables 1-5.

Table 1 shows the accuracy of the NN modeling results depending on the number of points
in the training set for each submanifold (for real coordinates from the range [-100, 100]) for com-
plexes of planes of general and special types.
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Table 1 - Simulation of neural networks on the set of real numbers

Amount

of points 200 400 800 1600 3200 6400
Type
Special 85.203 92.320 93.757 96,492 97.218 97.773
General 83.471 87,743 89,621 92,815 94.281 94.800

Table 2 shows the accuracy of the NN modeling results depending on the number of points
in the training set for each submanifold (for integer coordinates from the range [-100, 100]) of line-

ar complexes of planes of categories A and B.
Table 2 - Simulation of neural network on the set of integers

Amount
of points 100 200 400 800 1600 3200
Type
Bs 90,125 95,863 97,582 98,515 99,210 99,625
B, 90,484 95,151 97,994 99,250 99,395 99,802
B, 69,558 85,785 95,457 96,179 98,863 98,425
B, 90,265 95,121 97,113 97,617 98,757 99,535
B, 93,270 95,875 97,984 98,921 99,281 99,494
As 71,865 92,300 95,868 98,028 98,800 99,400
As 90,031 96,111 97,723 98,296 99,286 99,651
A, 81,679 87,134 96,265 97,873 98,322 99,244
As 87,412 88,793 95,178 98,115 99,078 99,100
A, 78,863 88,508 95,051 98,544 99,203 98,861
AL 85,080 90,718 93,415 95,399 96,363 96,837

Table 3 shows the accuracy of the NN modeling results depending on the type and range of
points of the training set for complexes of planes of category B.

Table 3 - Simulation of NN for complexes of planes of category B on different number systems

KonnuectBo
TOUCK 200 400 800 1600 3200 6400
Tun
CrneunanbHbIi 85,203 92,320 93,757 96,492 97,218 97,773
O6muit 83,471 87,743 89,621 92,815 94,281 94,800

Table 3 - Simulation of NN for complexes of planes of category B on different number systems

Coordinates Whole Real Complex
Range [-100, 100] [-1000, 1000] [-100, 100] [-1000, 1000] [-100, 100] [-1000, 1000]
Type Accuracy, % | Accuracy, % Accuracy, % | Accuracy, % Accuracy, % | Accuracy, %
Bs 99,210 98,875 98,437 99,187 98,812 99,125
By 99,395 99,416 99,333 99,250 98,333 99,583
Bs 98,863 98,937 97,875 98,750 96,500 93,625
B, 98,757 98,625 99,187 99,187 99,375 99,125
B, 99,281 99,166 99,333 99,250 99,166 98,250
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Table 4 shows the accuracy of the NN modeling results depending on the type and range of
points of the training set for complexes of planes of category A.

Table 4 - Simulation of NN for complexes of planes of category A on different number systems

Coordinates Whole Real
Range [-100, 100] [-1000, 1000] [-100, 100] [-1000, 1000]
Type Accuracy, % Accuracy, % Accuracy, % Accuracy, %

As 98,800 98,95 99,1 98,8

As 99,286 99,357 99,25 99,083

Ay 98,322 98,468 98,875 98,812

As 99,078 98,75 99,2 99,25

A, 99,203 98,642 98,642 98,714

Ay 96,363 95,071 95,122 95,875

Table 5 shows the accuracy of the NN modeling results for real coordinates of points of the
training set from different ranges for complexes of planes of general and special types.

Table 5 - Results of testing the neural network on different ranges of real numbers for complexes of planes of
general and special types

Range [-100, 100] | [-1000, 1000]
Type Accuracy, % | Accuracy, %
Special 97,218 97,321
General 94,281 93,375

Based on the experiments carried out on the constructed neural networks, the following con-
clusions can be drawn:

1. For all types of trivectors, the computational accuracy increases with an increase in the
number of points in the training set. In this case, the accuracy is stabilized by choosing 1600 train-
ing examples for each submanifold of singular points for linear complexes of planes of categories A
and B (see Fig. 17, Table 2) and choosing 3600 training examples - for linear complexes of planes
of general and special types (see Fig. 17). Table 1);

2. The developed structure of the neural network allows obtaining reliable results for the co-
ordinates of points from different ranges (see Tables 3-5).

The developed structures of the neural network can also be used for points with complex co-
ordinates with the only difference that the number of input neurons will be 16.
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METHOD OF DISTRIBUTION OF TASKS (DIVISION
OF LABOR) IN THE ROLE OF UNMANNED AERIAL
VEHICLES FOR THE TASKS OF MONITORING
THE EMERGENCY ZONE
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North Caucasus Federal University, Stavropol, Russia
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Annomauus.

Paszeumue cospemennvix cucmem monumopunea 300 YC cs13an0 ¢ HeeamusHOU meHOeHYU-
ell U3MeHeHUsl COCIOAHUSL OKpYAHcatoujeli cpeobl, BblpaNCAlouelicsl 8 aKmusuU3ayuy Hebaaconpusm-
HbLX, ONACHBIX NPUPOOHBIX AGNIEHUL U NPOYECCO8 U, COOMBEMCMBEHHO, 6 YEeIUYCHUU YACMOMbl U
mMacumabo8 CMUXuliHblx 6e0cmeutl, nepepacmanuu NPUPOOHLIX KAMAacmpogh) 8 MmexHOo2eHHble U
Haobopom. Pocm mexnonoeuueckoeo npoepecca 6 cghepe pobOMOMEXHUYECKUX, CHYMHUKOBLIX U
OeCnUIOMHBIX ABUAYUOHHBIX CUCHEM NO0380Jsiem Npou3eooums mouumopune pazeumus 4C 0ns
OYEHKU COCMOSIHUSL OKPYJIcaioujell Cpeobl U MeXHO2EHHbIX 00BEeKMO8.

Mamepuanvt u memoosl, pe3yibmamaul U 00CYHcOeHUA

B oanmnoii pabome npusedern memoo pacnpeoenenus 3a0ay (pazoeieHus mpyoa) Oisi OeyeH-
Mpanu308anHno2o 2omozennocoposi bBIIJIA npu evinoinenuu 3a0auu MOHUMOPUHEA 30HbL YPE3Bbi-
yatinvix cumyayui (4C). Aneopumm memooa ocHogawn na ghopmanuzayuu I1eMeHmMapHblx 1003a0ay
ons posi BITJIA u konnekmusHoOM NPpUHAMUU PeuleHUll a2eHmMamu Ha OCHO8e CO30aHUsL NPOMOKOJI08
oyenxu agppexmusnocmu. Ilpednonazaemcs 4mo 6x0OHbIMU OAHHBIMU MEMOOA AGNAOMCA OAHHbIE
0 poe becnunomuwvix temamenvHulx annapamos (BIIJIA), nabop snemenmaphvix nodzaday, nocmy-
narwutll om KOMAHOH020 YyeHmpa. Diemenmaphvie 3a0a4u GopMupyromest nymem 0eKoMno3uyuu
enobanvroll 3a0aqu monumopunea 30nvl 4YC. B ciyuae o6pazosanus u30aupo8anHou nOOCUCTEMbl
BIIJIA pacnpeodenenue noodzadau eHympu Heé npoucxooum asmonomuo. IIposedeno cpasHenue
npeonazaemoz2o memooda 6 08yXMepHOU UMUMAYUOHHOU MOOeNU C HCAOHBIM ANCOPUMMOM UCHOTHE-
HUS OIUdACatiuiux 3a0ay.

3akiir0ueHune

B nannoil paboTe mpuBeeH MeTOJ| paclpeneieHus 3aaay (pa3aenaeHus Tpyaa) Ul JeleH-
Tpanu3oBaHHOroposi BIIJIA mpu BBITOJIHEHUM 3a/1ayl MOHUTOPHHIA 30HBI YPE3BbIYAWHBIX CHUTYya-
nuil. [IpoBeneHo cpaBHEHHE MpeIaraeMoro MeToJa B JABYXMEPHOM HMMHUTAIIMOHHOM MOJEIH C
KaJTHBIM aJITOPUTMOM MCTIOTHEHUS OJIFDKalIImX 3a1ad.

PesynmbpTaThl MOJEnTUpOBaHMS TIOKA3bIBAIOT, YTO TPEIIOKEHHBIN AITOPUTM pacIlpeeIeHus
3aJ1a4 MO3BOJISIET JOCTUYB B cpesiHeM Ha 10% MeHbIIero BpeMeHHU BBIIOJHEHHS IT100anbHOM 3a1aun
1 Ha 14% cHIKaeT cpeHee KOJIMUECTBO 3aTPauYeHHON SHEPTHH.

KiroueBble cioBa:poii BIUIA, pasznenenue Tpyna, pacnpeneneHue 3aznad, KOJUIEKTUBHOE
IPUHATUE PELLICHUH, IeEHTPAIM30BaHHOE YIIPaBJIEHUE, MYJIbTH POOOTU3UPOBAHHBIE CUCTEMBI.
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Abstract.

The development of modern monitoring systems for emergency zones is associated with a nega-
tive trend of environmental changes, which is expressed in the activation of adverse, dangerous natu-
ral phenomena and processes and, accordingly, in an increase in the frequency and scale of natural
disasters, the escalation of natural disasters into man-made and natural disasters. The growth of
technological progress in the field of robotic, satellite and unmanned aviation systems makes it pos-
sible to monitor the development of emergencies to assess the state of the environment and man-made
objects.

Materials and methods, results and discussions

In this paper, a method for the distribution of tasks (division of labor) presented for a decen-
tralized homogeneous swarm of UAVs when performing the task of monitoring an emergency zone
(ES). Agents based on the creation of efficiency assessment protocols base the algorithm of the meth-
od on the formalization of elementary subtasks for a swarm of UAVs and collective decision-making.
It assumed that the input data of the method are data on a swarm of unmanned aerial vehicles
(UAVs), a set of elementary subtasks coming from the command center. Elementary tasks formed by
decomposition of the global task of monitoring the emergency zone. In the case of the formation of an
isolated UAV subsystem, the distribution of subtasks within it occurs autonomously. The comparison
of the proposed method in a two-dimensional simulation model with a greedy algorithm for the exe-
cution of the nearest tasks carried out.

Conclusion

This paper presents a method of task allocation (division of labor) for a decen-tralized UAV
when performing the task of monitoring an emergency zone. The proposed method is compared in a
two-dimensional simulation model with a greedy algorithm for the execution of immediate tasks. The
simulation results show that the proposed task allocation algorithm allows achieving an average of
10% shorter global task execution time and reduces the average amount of energy consumed by 14%.

Key words: swarm of UAVs, division of labor, distribution of tasks, collective decision-
making, decentralized control, multi-robotic systems.

BBenenne

PazButue coBpeMeHHbix cucteM MoHuTOpUHTa 30H UC CBsI3aHO C HEraTUBHOM TEHIEHIIMEN U3-
MEHEHUSI COCTOSIHMSI OKPYXAlOIIel Cpenbl, BBIPAXKAIOLICICS B aKTHBU3AIMU HEOIArOMpUSATHBIX,
ONACHBIX MPUPOJHBIX SABJICHUN U MPOLECCOB U, COOTBETCTBEHHO, B YBEJIMYEHUN YaCTOThI U MacCIITa-
00B CTUXUIHBIX O€ICTBUH, MTepepacTaHUH MPUPOIHBIX KaTacTpod B TEXHOTEHHBIE U HA000pOoT. PocT
TEXHOJIOTHYECKOTO Tporpecca B chepe poOOTOTEXHUUECKUX, CITYTHUKOBBIX U OCCIHIIOTHBIX aBUAIH-
OHHBIX CHCTEM MO3BOJISIET MPOU3BOJUTH MOHUTOPUHT pa3BuTus YC 1151 OLEHKH COCTOSIHUS OKpYXKa-
IOIIEH Cpelibl, TEXHOTEHHBIX OOBEKTOB, aHAIU3a MPOUCXOJISIINX B HUX MPOIECCOB M SBICHUM IS
CBOEBPEMEHHOTO BBISBICHUS TEHACHIUNA WX MU3MEHEHHs C LIeTbI0 00ecreYeHUus MPeaynpexacHUs 1
JTUKBUJAIIMN YPE3BbIYAUHBIX CUTYAIIUN IPUPOTHOTO U TEXHOTEHHOTO XapakTepa[l].

MarepuaJjbl 1 METOABI

CymectByromue cuctemMbl MOHUTOpUHTA 30H UC Henb3s Ha3BaTh BBICOKOA(()EKTUBHBIMU TIO
pa3nuYHbIM npuunHaM. Kimaccudeckast aBuanusi UMeeT OrpaHUYeHHYIO 3((GEKTUBHOCTH M0 MPUYHUHE
BBICOKOW CTOMMOCTH BO3/YIIHBIX CYJOB, PaCXOJ0B Ha OOCTY>KHWBAIOIIUIN MEPCOHAJ, MUJIOTOB M HH-
¢bpactpykTypy. CHOyTHHUKOBBIH MOHUTOPHHI BBUIY HH3KOH pa3pemaronieil CrmocoOOHOCTH MOXKET
OCTaBUThH HE3aMEeUYCeHHBIMU HeOobImne 306 YC, KOTOphIE B MOTCHIMANIC MPEACTABISAIOT OOJIBIIYIO
OIMAaCHOCTh, & OOHOBIIEHUE UH(OPMAIIK HECKOJIBKO Pa3 B CYTKH HE 00eCleYrBaeT BHICOKYIO Omepa-
THUBHOCTH Tpu JukBuAanuu nociaeactBuil YC. KoHTakTHBIE BBIIIKU U CEHCOPHBIE CUCTEMbI MOHHUTO-
pUHTa MOTEHIIUATBHO OMacHbIX 30H YC cO37ar0T CIOKHOCTH Mepefayn u o0paboTku uHpopmamnmu,
OTCYTCTBHE MOOMJILHOCTH HE TMO3BOJISIET OTCICKHBATh MUHAMHUKY pa3Butus YC, a HE0OX0IUMOCTh
MIOCTOSIHHOTO MCIOJIb30BAHUS YEJIOBEUYECKOIO TPYId, OTPAHUYECHUE TEPPUTOPUN MOHUTOPUHIA KOJIU-
YECTBOM YCTAHOBJICHHBIX JAaTYMKOB M BBICOKAsi CTOMMOCThH MOCTPOMKH M JKCIUTyaTallUM HE JAr0T
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Tpebyemoro s¢dekra. CTOUT 3aMETUTh, YTO MEPEUMUCIICHHBIE CPEJICTBA MOHUTOPHHTA CIIOKHO HC-
M0JIb30BaTh, HAIIPUMEP, TS B3STHS MPOO aTMOCc(ephbl UK MOKUCKA JIto/Iel TPU €TUHOBPEMEHHOM MO-
HuTOpUHTe 30HBI YC, YTO MOXKET MapajuieIbHO BHIIOMHATH OeCMIoTHAs aBualus. B cBere nepeunc-
JICHHBIX OOCTOSATENLCTB HanboJiee MepCleKTUBHBIM HAIPaBJICEHUEM Ui pelieHus npobiemM aBToMa-
TU3alMHU Ipoliecca MOHUTOpUHTa 30H UC SBISETCS UCIIONb30BaHUE POEB OECIIMIIOTHBIX JIETATENBbHBIX
anmnaparos.

C nomoisto poeB BIIJIA pemaercs mupokuii ciekTp 3aaad no monuropunry YC, 3anauu mo-
HUTOPUHIA TEXHUYECKOTO COCTOSHUSA U mpeaynpexiaeHus BosHUKHOBeHHS YC (B T.4. SKCHEPTHU3bI
COCTOSIHUSI OOBEKTOB), a TaKXe 3a/lauyM, CBS3aHHBIE C OCMOTPOM MECT MPOHMCIIECTBUS, UMEIOIIUX
3HauMUTENbHbIE pa3Mmepsbl. [Ipyu 3TOM UMETCs cepbe3HbIe HEAOCTATKHM aBTOHOMHOCTH CUCTEM YIIpaB-
nenus posmu BITJIA, koTopbie 00YCIOBIEHBI CJI0KHOCTHIO OOBEKTUBHO CYIIECTBYIONIUX CHCTEMHBIX
CBA3€H, 3aKOHOMEPHOCTEW B3aUMOJICUCTBUS 3JIEMEHTOB POS B YCIOBUAX HEOINPEACICHHOCTH OKpPY-
JKArOMICH Cpelbl M BO3MOXKHOM HEYCTOMYMBOCTH 3JieMeHTOB [2]. MeroTcst Xopoio pazpaboTaHHBIE
METO/Ibl YIIPaBJICHUS dJeMEeHTaMu U HeOonpiuMu posiMu BIIJIA, HO mpu OTCYTCTBUM aBTOHOMHOM
CUCTEMBI JEKOMIIO3ULIMU U pacHpe/leleHHsl 3a/1a4 BHYTPU 3JIeMEHTOB posi. OTcyTcTBHE NPSIMOM B3a-
HMMOCBSI3U C CUCTEMaMU MOHUTOPHHIA U MPOrHO3upoBaHus pa3Butus YC nenaroT JaHHbIE CUCTEMBbI
MAaJIONPUTOAHBIMHU. V3BECTHBIE MOAXO0BI K MOACIUPOBAHUIO cUCTEM yipaBieHus possmMu BIUIA npu
BBITIOJTHEHUH TJIOOANBHBIX 33/1a4 HE TIO3BOJISIOT B MOJTHON Mepe peain30BaTh aBTOHOMHBIE CHCTEMBI
MoHuTOpHHra 308 UC.

OcHOBHbBIE TEMATHKHU UCClenoBaHui B oOnactu ympasieHus posmu BITJIA [3] moxkHO pe3io-
MHUPOBATh CIEAYIOIUM 00pa3om (puc. 1).

TexHonorus, I'II'IaTd)OprI, KOMMYHU Kaunuu

—| TeopeTUKo-CUCTEMHbIE CBOMCTBA

—| YCTOMYMBOCTb, YNPaBAseMoCTb, Hab/1to4aemMocTb

—| OwnHamuka BINJ1A: reHepauma TpaekTopum, NIaHMPO BaHU € A, BUXKEHUA

dakTopbI B

ynpaBneHm [lekomnosunuma v pacnpeaeneHue 3agad. LieHtpanusosanHoe /

AeueHTpan3oBaHHOe ynpasseHne

—I MOHWUTOPUHT BUAeOHabAOAeHUA

poem BINJ1A
—| MpeaoTBpalLeHne CTONKHOBEHUI |
—| OLEeHKa, KapTMpoBaHue | —I Bo3aylwHble maHMnyaaumMmn |
—| OKpy»Katowwan cpeaa v obnactb, pa3seKka U KapTorpadvposaHue | —I KoHTp-rpynnosas noroHs |
—| TunuyHble 3agaun |——| Mounck 1 oTcnexknsaxue Lenei |
|
|

—I KapTorpaduposaHue

Puc.l. Ocnoenvie memamuxu uccinedosanuii 6 ooracmu ynpagnenus poem bITLIA

MHorue pa3paboTaHHbIE CETOHS METO/Ibl peIlIeHUs PEACTAaBICHHBIX Ha puc. 1 mpobieM u 3a-
71ad UMEIOT TOJIbKO TEOPETUYECKYIO BaYKHOCTH JUIsi HAyKH. T.K. B MUPE OYEHb MaJI0 MPAKTHIECKUX
npumepoB nipumeHenust poeB BITJIA. Tak B pabote [3] ocBemieHbl MHOTHE MHTEPECHBIE U MEPCIICK-
TUBHBIE CBOMCTBA POEBOW POOOTOTEXHHKH. TeM HE MEHee, B HACTOSIEe BpEeMsl HE CYIIECTBYET pe-
aJIbHBIX KOMMEpUYeCKuX MpuiokeHuil. [Ipuunnel aToro camelie pasnble. B paborax E. Sahinand A.
Winfield [4] nepeuuciensl Tpu U3 HUX.

1.  Anropurmmusanus. PoeBas poOOTOTEXHHKA JODKHA MIPOEKTUPOBATh KaK B3aMMOICHCTBHE
BHYTpH TPYMIbI GU3NYECKUX POOOTOB, TaK U MOBEJEHHE OTAEIbHBIX poOOTOB. B Hacrosiee Bpems
HE CYILECTBYET 00IIero MeTo/ia nepexoia OT UHUBHIyaIbHOTO IIOBEACHUS K POEBOMY.

2.  BuempeHue m TectupoBaHHe. VIcCromp30BaHHE MHOTHUX PEalbHBIX pOOOTOB TpeOyeT Xo-
potieii 1abopaTopHoOil HHPPACTPYKTYPHI, YTOOBI UMETh BO3MOXKHOCTb IPOBOJUTH SKCIIEPUMEHTHI.

3. Anamm3 u mMoaenupoBaHue. Poii poOOTH3UPOBAaHHBIX CHCTEM OOBIYHO SIBJISIOTCS CTOXa-
CTHUYECKHMHM, HETMHEHHBIMHU, TIOATOMY IOCTPOCHHE MAaTEeMAaTHUYECKUX MOJAEJEH Ui MPOBEPKH U OII-
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TUMHU3AIHUN 3aTPYAHUTEIHHO. DTH MOJEIH MOTYT ObITh HEOOXOTUMBI ISl CO3JAaHHs OE30MaCHBIX
MPUIOKEHUH B PealbHOM MUDE.

Poit po60TOB MOKET BBIMONHSATH 33/1a4H, B KOTOPBIX OCHOBHOMW IEJIBIO SIBIISIETCSI OXBAT IIHUPO-
KOro peruoHa. PoG0ThI MOTYT paccpeiOTOUYUTHCS U BBIMOJIHATH 331a4d MOHUTOPHUHIA, B YaCTHOCTHU
30H YC npuponHoro xapakrepa. ['1aBHOE NpeuMyIIECTBO COCTOUT B TOM, YTO MCIOJIb30BAHUE POEB
BITJTA mo3BoJisieT ObICTPO TPOBOIUTH OCMOTP OOJIBIIMX TeppUTOpUid. [Ipr ’TOM BO3MOKHOCTH Mac-
MTaOUPOBAHUS POS JENIAIOT €ro 00JIee HaC)KHBIM.

OcHoBHasl 3a7jaua B COBPEMEHHOM HCIIOJIb30BAHHUE POEBBIX POOOTOTEXHHYECKUX CHCTEM 3a-
KITIOYAeTCsl B HEOOXOAMMOCTH pacmpeseneHus 3a1a4d Mexxay arentamu BITJIA. Ora 3agaya B nurepa-
Type IIUPOKO OCBEIICHA Kak 3ajiaua pasaenenus tpyna. [Ipobnema paznenenus Tpyaa - 3To npoodie-
Ma, KOTOpasi MOKET BO3HUKHYTh B MYJIbTUPOOOTOTEXHUYECKUX CUCTEMaX M OCOOCHHO B POEBOM poO-
6ororexHuke. Opranuzanus padoThl posi MOKET OBITh MOCTPOEHA TOJIBKO IIPU MPUMEHEHUH METOJIOB
pacnpenenenus 3anad. [Ipyu cMemaHHON apXUTEKType YNpaBlICHUs U JIEKOMIIO3UIIMM 337a4 Ha cep-
BepE, BO3MOKHO BBIMOJIHEHHE 1IEJIEBBIX OIEpallyii B poe.

B pabotax [5-8] npencTaBiieHbl aJIrOPUTMBI pa3/ieleHUs Tpyla B MYJbTUPOOOTU3UPOBAHHBIX
cucremax. B nanubix paboTax asnis pacrnpeaencHus 3aad UCTOIb3YIOTCS TaKUE MOAXOAbI KaK:

— BEJICHUE UCTOPHH JICHCTBUH, KOTJ]a KaXIbIi areHT HAOJI0IaeT 32 OCTATLHBIMHA POOOTAMH
Y HE3aBHCHMO BBINIOJIHAET MYyCThIE 33/1a4d MyTEeM MPUCIIOCOOTICHUS CBOErO MOBEICHUS K TEKYIIEeMY
pasnenenuto Tpyaa [5].

— MCIOJIb30BaHUE CXEMBbI Niepeaud UHPOpMAaIMK O areHTax, U B3auMO/IeiCTBUE Yepes CBe-
TOBBIC CHUTHAIIHI [6].

— BBIOOD 3a7au CiIy4ailHbIM 00pa3oM, HO € MOCTOSIHHBIM BPEMEHEM; aJrOPUTM IOJHOTO Te-
pebopa; alropuTM MOCIEA0BATEIPHOIO Ha3HAYCHUS 3a/1a4, UCTIOIb3ysl MUHUMAIBHYI0O KOMMYHHUKA-
LIMI0, HO MHOT'O BpeMeHHU [7].

— WCIIOIB30BAaHUE PACTIPEICTICHHBIX AITOPUTMOB OCHOBAaHHBIX HAa TEOPUU AaBTOMATOB, KO-
TOPBII pelIaeT OCHOBHYIO 33/lady IyTEM CaMOCTOSITEIbHOTO Ha3HAYeHUS KaKIOMY pPOOOTYy XKelae-
Mo 3agadw [8].

Kitaccnuecknm ananorom Metoja pacrnpeeneHus 3a1au ABIsIeTCs KaJAHbld allTOPUTM pasjiene-
Hus Tpyna. CyTh alropuTMa 3akilouaeTcs B BbIOOpe 3ajay, Haubojiee OJM3KO PacloOKEHHBIX K
areHTy ¥ OTBEYAIOIIMX TPEOOBAHUSAM BO3MOKHOCTH BHITIONHEHHS. B cilydae KOMIEKTUBHOTO MPUHS-
THS pelIeHUH, areHT 0003HavyaeT 3a/1ady U Ta, B CBOIO OUepe/b MCUE€3aeT U3 CIMCKa BbIOOpa 3adau
npyrux areHToB[9-11]. BxonHbie nanHble A7 3a/1a4¥ paclpeaeeHUus] MOTYT ObITh MOJYYEHBI B MPO-
1[ecce JIEKOMIO3UIUH II100aJIbHOM 3a1a4u.

JlexomMmo3uuus rjio0aJabHOM 3agaun

[Tporeccrl nexommo3unuu 3a1a4 B cucremMe MoHuTopuHra UC MoBTOPSIOTCS ¢ OMpenea&HHOM
MEePUOANYHOCTHIO, T.K. TpeOyIoT yuéta coctossHus nonacuctem D, E,N B Texymuil u mpenpiaymine
MOMEHTHI BpeMeHHU. [1oaToMy paccMaTpuBaeTcs OJHA UTEpAIUs MPOXOXKACHHUS JTAHHBIX MPOIIECCOB
[11].

O003HaYUM MHOKECTBO III00ABHBIX 3aJ1a4, pelraeMbIX mojacucTeMoi D) cucTeMbl MOHUTOPHH-
ra 30HbI YUC, kak Tp:

Tp = {Tv LER T.“!'r}' 1)

Kaxnmast rnobanbHast 3amada T, [ € 1,7y BbIpakaeT HEOOXOIMUMOCTh (POPMUPOBAHUS KapThI
cBejleHHi onpenenénnoro poaa 5;(E.t;) o cocrosuun okpyxaroreii cpeasl E B MoMeHT Bpemenu t;.

Jexomnosunus decomp (T, JnpeanonaraeT pasbuenue rinodansHoii 3agaun T'; Ha iy, 01337189

Tiar Tyze s Tymp

decomp(T,) = {1':'.1: T; 0y eens rf-"n}' 2
JIEKOMITO3HIIUS OCYIIECTBISAETCS 110 TEPPUTOPUATBHOMY TPU3HAKY.

Pacnipenenenue 3anau alloc npeamonaraeT ycTaHOBJIEHHE COOTBETCTBUS MEXy MOA3aJauaMu
¥ areHTamu dy, dy, ..., d,, | oncucTembl D:

alloc: UTI, decomp(T.) = {dy. d,, ... d,, . O}. (3)

44 Bbinyck 2, 2021



COBPEMEHHAA HAYKA W MUHHOBALUMUMU

[Tpu 3TOM HEKOTOpPBIE MO/A3a/1a41 MOTYT BPEMEHHO HE OBITh paclpe/ieCHBI.
Takum obpasom, ams kaxgoro BIUJIA d.j € 1.np QopMmupyercs CHHCOK TNoa3agad

To = {Ta. 1. Ta 20 :Tq, n | J0% BhMONHERUs. Ecim 7y, > 1, BIUIA d; npucsauBaet Kasxuoi nos-

3ajaue 3Ha4YeHUE NIPUOPUTETA P (rﬂ. k] € M, k € 1,n, . HyneBoil npuoputer 03Ha4aeT OTCYTCTBUE

HEOOXOIMMOCTH BBITIOJIHEHUS 337a4¥, PABEHCTBO MPHUOPUTETOB HECKOJIBKHX 3a/1a4 0003HAYACT BO3-
MOKHOCTh MIX TIapaJUIeTLHOTO UCIIOJIHEHUSI.

[TocTaHOBKY T7I00QJIBHBIX 33j1a4, UX JCKOMIIO3HIIMIO U PACIIPEICIICHUE BHITIOTHICT KOMaHIHBINA
neHtp €(pucyHox 2).

KoMaHAHbIM LeHTp

A HER

MocTaHoBKa rnobanbHbIX 33434
Jexkomnosunuma 3agad

Pacnpegenenune nogsagay mexay brjlA
OTnpasKka komaHg BIN1A

EMA e YnopagoueHne noasafay no npuopuTeTy
e BbinonHeHue noa3agay
i!‘ e  ONTUMM3ALMA TONONOMMMU CUCTEMbI CBA3N U
\ ) ynpaeneHue nepeaayeit AaHHbIX
EMNA M3onmnpoBaHHanA nogcucrema
 SE—
T BNNA e ocTaHOBKa 3agaun
L y 4 ¥ ) YCTaHOBNEHWA CBA3M C
A KOMaHZHbIM LeHTPpOM
ENIA v e T[lepepacnpesaenexve
—— NOKaNbHbIX 33124 BHYTPU
T %-'!’-'Tﬁ rpynnbl
. J - J

Puc. 2. Pacnpedenenue 3a0au 6 cucmeme MOHUMOPUH2A MEPPUMOPUATIBHOZ0 PACHPOcmpanerus 30t 4C

Omnpenenenrve NPUOPUTETOB IMOA3a7ady, UX mnepeynopsjaodyeHue u ucnonHenue BIIJIA ocy-
HIECTBIISIIOT caMocTosTenbHO [12]. B ciyyae oO6pa3zoBanus uzonuposanHoi nojacucreMsl BITJIA pac-
IIpeAeIICHHE MT0A3aa4 BHYTPU HEE€ IPOUCXOAUT aBTOHOMHO METOZOM KOJUIEKTUBHOTO ITPUHATHUSA pe-
menwnii (KIIP). B crincox moa3anau gobaBnsercs 3ajavya yCTaHOBJICHUS CBSA3H ¢ IIeHTpoM. EE mpuo-
putet Takxke onpenensercs meronoM KIIP.

Metoa pacnpenesenus 3aaa4 B POE BIIVIA

BxonHbIMU 1aHHBIMU JUIS MeTO/1a pactipeneneHus 3aga4 B poe BIJIA sBnstoTcs:

- MHOXkecTBO I BITJIA, kakaplif M3 KOTOPBIX XapaKTepU3yeTcsl KOOPJUHATON B TpEéXmep-
HOM IIPOCTPAHCTBE:

D= {5'1 (4, %1, 240, D20, v5,25), 0, Dy [:x_,!n,_v_,!n, :_,,!n}}, 4)

— MHOKeCTBO E OTHOCHTENBHBIX YpOBHEH 3apsI0B aKKyMYJISITOPOB WJIM OTHOCHTEIHHOTO

KOJINYeCTBa TOIUIMBA, UMerolerocs y kaxaoro bIIJIA B ucxomaHblii MOMEHT BpeMeHH T !
Ep={E, e[0;1]Vie T ny )i (5)

— BekTopHOe Tone W (x,Vv,z), xapakrepusyroliee HAMpaBICHUE BO3AYIIHBIX MOTOKOB B
Kax10ii Touke (x, v, z) obmactu UC:

W(x,v.z): E® =V, (6)

rne ¥ — BeKTOpHOE NMPOCTPaHCTBO;

- byukius gp (A, B, W), xapakrepusyromias sHepreTudeckue 3atparsl BIIJIA Ha nmepeme-
IIEHUE U3 TOUKU A B TOUKY 5 ¢ yd€TOM HampaBeHUs BO3AYIIHBIX ITOTOKOB!

9o(A, B, W(x,v,z2)): B® x R® x— [0;1]; (7)
- MHOKECTBO 33/1a4 2, Kaxaast U3 KOTOPBIX XapaKTepU3yeTcs KOOpIUHATAMH:
Q= {"?1 (4, v0, 7900 Q2 (20,3, 25 ), e an [1'an."an Zng ]} 8)
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— bynxuus g, (Q, W(x,v,z)), Xxapakrepusyromas suepreruyeckue 3arpatsl bIIJIA Ha BbI-
ITOJTHEHHE 3aa4u [1‘,?1_1.'@, :Qj £ @ npu ycinouu HaxoxaeHUs: BITJIA B Touke [:L'QJ Yo Zg );
- MHOXeCTBO B HazemubIix craniuii 6azupoBanus BIIJIA, xapakrepuzyeMbIx KOOpaAUHATA-
MHU:
B = {31 (24, ¥1, 210, Bo (20,70, 2405 s By [_I."!g-'-v."!p-' Zng }} |B| = 1. 9)
Pesynbratom paboTsl anropurma siBisercs oroOpaxxkenue R, crapsiee B COOTBETCTBUE KaXK/0-
my BIUIA oxny yHukaneHyto 3anauy ¢ € @, 3amady Bo3Bpara Ha 0a3zy B € B, unu 3agauy oxxuganus
@:
R:D—QUBUUD. (10)
UrepaTuBHblit anroputm Metoja pazaeienus tpyaa B poe BIUIA npeacrasien Ha puc. 3.

I'no6anvrasn 3adaua Q monumopunea oéracmu 3oner 4C
Bxoonvie danHble: MAccus danHbIX, codeparcawuil Habop Kapm npusrakos okpyacaioweti cpedst K=[k_1;k_2;...;k_i]

Jexomnosuyus 3adauu Q na demepmunuposanmnyio epynny noosadau Q=[q_1;9_2;...;q_n] npu obpabomke dannvix kapm
npusnakos K=[k_1;k_2;...;k_i]. Kaowcoan 3adawa Q_N npedcmasnena 6 eude wuiunopa u umeem ciedyioujuti Haoop
xapakmepucmuk: 4_n={x;y;z;r;h,w(mun saoauu)...u op}.

Pacnpedenenue 3adayu _N mexcdy azenmamu epynnsl BIIJIA B=[b_1;b_2;...;b_m]

Bxoonvie dannvle:

- maccug oannwix 0 06 azenmax 2pynnet BITIIA B=[b_1;b_2;...;b_m], 20e b_m=[x;y;z;r;h;w(mun 3aoauu)...u op.]
- maccug nodzaday 2nobanvroti 3adauu Q=[q_1;q_2;...;q_n], 20e q_n={x;y;z;r;h;w(mun 3adauu)...u op}.

Payno 1. Pacuem azenmom b_m kosgppuyuenmos p_(q_n)Nb_m) croocnocmu evinoanenus razicoou sadauu c ysemom
epemenu t 6036pama na cmanyuio 6asuposanus

Buibop kpumepuus oyenku npuceoenus 3a0anus
(0 — Payno 1, cnoocrnoe; 1 — Payno 2, npocmoe)
"IKa.uexmugHoe npunsmue peutenus ¥_V o 6binonenuu azenma b_m sadauu 0_N cpedu ceobonbvix azenmos spynnut BITJIA |
Hckniouenue azenma uz
Ipuceoenue 3adayu q_n azenmy b_m.
o0bcyorcoenust
I—v I
|17poeep)<a Hanuuus c60600HbIX 3a0a4 O_N u Hesanamuix azenmog b_m |
I
A 4 h 4 4
|17poeep)<a HATUY U He3aHAMbIX 3a0a4 G_N | |17poeepxa Hanuuua nezansmolx azenmog b_m |
[ ]
\ 4 Beinonmenue
Y A & 1 Y- a A AKMUBHBIX
11 10 00 01 3a0au
Bosspam k yukny Ilepexoo k Buinoamenue mexyuux azenmom
Bosepawenue azenma na
pacnpedenenus 3a0ay 6 pacnpedenenuio payHoa 3a0ay azewmami 2pynnol BIlIA
cmanyuio
paynoe 1 1+m bIIJIA
 — [ 7
¥

Payno 2. Pacnpedenenue ocmaguuxcs 3aday 4_Nn

Pacuem azenmom b_m kosppuyuenmos p_(q_n)(b_m) npocmomer evinoanenus xasxcooi 3adauu ¢ yuemom epemenu t
6036pama Ha cmanyuio 6asuposanus

A 4

ah

Koney

Puc.3. Hmepamuenestii anzopumm pacnpeodeienus 3aoay ¢ poe BII/IA

Cytb anropurtMma 3akitodaercsa B BeiOope kaxkaoro BIUIA st ce6st Hanbomee CioxKHO BBINOJ-
HUMOM 3a]auu, IlyTeM pacuera areHtamu Pacuer areHToM b, K09()QUIHEHTOB P "CIOKHOCTH BbI-

MOJTHEHMsI KaKJOM 3a/laud ¢ Y4eTOM BpeMEHH ! BO3BpaTa Ha cTaHIMIO OasupoBanus. Jlanee ¢ uc-
MOJIB30BAHMEM METO/Ia KOJUIEKTUBHOIO NPHHATHM pENIEHUH BBIOMpAETCs areHt b,,, coOupaercs
Habop 3a1a4 q,,, KOTOpBIE SABISAIOTCA HauboJee CIOXKHBIMU ISl areHTOB. DT 3aJauyd paccMaTpuBa-
10Tcs noouepenHo. K kaknoi 3agade NpUKpEIUsieTcs areHT, JUlsi KOTOpOro JaHHasl 3a/1a4a sBIISETCS
HauboJee CII0KHOM, HO BBIMOJIHUMOM. 3a/laya IPHUCBAUBAETCS areHTy, U OH MCKIIIOYaeTCsl U3 00CyX-
nenus. JlaHHas mpoueaypa HpOBOJUTCA JO0 TeX MOp, NMOKa HEe OCTaHeTCs CBOOOAHBIX 3ahay JIMOO
areHToB. B cily4ae HanuuMs 3a7ad ¥ areHTOB IPOLEAYpa MOBTOPSETCS, €CIU 331a4d OTCYTCTBYIOT,
HO €CTb CBOOOJIHBIC areHThl — OHM OTIPABJISAIOTCS Ha cTaHUMIo O6a3upoBanus. Ecnu ecth 3amaun, HO

46 Bbinyck 2, 2021



COBPEMEHHAA HAYKA W MUHHOBALUMUMU

HET areHTOB, TO, KaK TOJIBKO areHT OCBOOOXKIAeTCs, OH IMPUCTYNAET K BHIMOJIHEHUIO caMOol Onmkaii-
1€Y1 BBIIIOJIHUMOM 3ajade.

AnroputMm BBIOOpA 33J1a4M C MCIOIB30BAaHUEM KOJUIEKTUBHOTO MpuHsATUs pernennii (KIIP) oc-
HOBBIBAETCS HA METPUKAX T [q} npeanodreHus arenrom ; € D 3anaum q; € @ M COCTOUT M3 Clle-
JTYIOIIMX 3TaIlOB:

1. Ha ocHoBe cBefieHMIT O COCTOSIHMM OKpY>Karolllel cpeabl Kaxk bl arent J; € D onpe-
JIeNeT MHOKECTBO Ry 3HAueHMI METPUK IpearouTeHus 3374, YIOpsAJI0UEHHOE 110 yObIBaHUIO (He
BO3PACTaHHIO) METPUKHU TPEINOYTCHHS:

RD;_' = {RD W = I;q_.“ TD;_‘ |:l:-lr.ll};J Ivtq.-'. = Q}J (ll)
k
v [q.-“T-'-f'i [-q_-"},]:{’ [q.‘J‘TE':_' [.q.ﬂ}l € RD; k=1= T-'-T'; [.q_."} = TD; [_q_u} (12)
rae k- HOMCpPa 3JIEMCHTA B MHOXKCECTBC R.:i:- .
2. I[J'I}I n e 1, Tty IIOBTOPSICTCA IIOCIICAOBATCIIbHOCTD JEUCTBUMA:

2.1 Arent D; BoiOupaer B KauecTBe KaHAWAATa HAa UCIIOJHEHHE MOA33Jady g, € Ry . H
OOBABJIAET OCTAILHLIM ar€HTaM O CBOEM BEIOOpE Ry, ...

2.2 Ecau npuHAT OTBET BUJA [q D, 7D, [q}] OT 1O KpaifHeil Mmepe oxHoro arenra [, € D ta-

Koii uto 1y, (q;) = 15 (g;), To 1 < 1 + 1 1 BEMONHsIETCS BO3BpAT K mary 2.1.

3. Ecnm Bce 3aauu OKa3alMCh paclpeseieHbl C JIYYIINMH 3HAYeHUSIMH METpuKd dddek-
THBHOCTH, T.€. TI0 OKOHYaHHU paboThl aroput™a it = (7,; + 1}, arent D; nepexoqut B PeXUM 0XKH-
JaHus 70 CJIEAYIOIIEro 3amycka ajJropuTMa Bbeioopa 3amaun ¢ ucnonb3zoBanuem KIIP. B mpotuBHOM
ClIy4ae areHT MPHUCTYIAET K BBIIOIHEHHUIO 033 0a49H § p. .

3anyck anropuTma BbIOOpa 3amauu ¢ ucnonbzoBanueMm KIIP mpoucxonut kaxaplii pas, koraa
OT KOMaHJHOI'0 IEHTPa IOCTYNAET OJIHA WJIH HECKOJIBKO HOBBIX 3aJad.

[IporpaMMHasi peanu3anusi JaHHOTO aJIrOPUTMa MOXKET OBITh BBIIOJHEHA C HCIOJIb30BAaHUEM
OTJENBbHOI0 MOTOKA, OCYIIECTBISIOIIEro NpuéM U 00pabOTKY JaHHBIX, MOCTYMAIOUIMX OT JIPYTUX
areHTOB U KOMaH/JHOI'O LIEHTPa, a TaKkKe MOTOKA, OCYIIECTBISIOIET0 BEIUUCICHHE U 00pabOTKy MeT-
PHK IPEINOYTEHUS IPU MOCTYIIJICHUN HOBBIX 3a/1a4 (pUCYHOK 4). [l moanepxaHus cBeJeHUN o 3a-
Ja4ax B aKTyaJIbHOM COCTOSIHUM areHThI TAKKE OCYLIECTBIIAIOT MIEPUOJUYECKYIO CBEPKY NMEIOIINXCS
Yy HUX CIIMCKOB 3a/1a4.

[Ipumenenne merona KIIP nns post BIIJIA ob6ocHOBaHO TeM, YTO C MOMOIIbIO CEPUH MOCIE0-
BaTENIbHBIX JEHCTBUI — OMPOCOB — MOXKHO JOOMTHCS MAaKCHMAJIbHOTO KOHCEHCYCa MpH Olpeiee-
HUU TIPaBUIIBHOTO petieHus. AHanu3 ¢ nomousio Metoga KIIP mpoBoauTcs B HECKOJIBKO 3TarloB,
pe3yabTaThl 00padaThIBAIOTCS CTATUCTUYECKUMHU METOIaMH.

Hauano

/ Bxoosiwyee coobwenue

Ceedenus o Hosoll 3adaue|
Tun c n 1 ¢ 3a0auu 6 cnucok Q

Csedenus o mempuke sadauu gy =

Mempuky 01 3a0aqu Q |

Omnpagume coenacue

| Omnpasums cobcmeeniyio ,uempuxyl

Bepcus cnucka Q opy2ozo0 azenma | Byecmu usmenenus ¢ cobemeennpiil cnucox | |

3aday Q npu namuuu Hecoomeemcmeuil

Hcknovenue 3adauu uz Q |
L

Hobaeanenue sadauu 6 cnucok Q I—-

( Koney )

Puc. 4. Anzopumm Konnekmuenozo npunamus pewienuii 011 azenma bILTA
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ba30BbIM MPUHIMIIOM METOJA SBISETCS TO, YTO HE3aBHCHUMBIE DKCIEPTHI OIEHUBAIOT U MPE]-
CKa3bIBaIOT pe3ynbTarbl. OTCYTCTBHE POEBOTO BIMSHUS, HE3aBUCUMOCTb M OTCYTCTBHE JIMYHBIX 3a-
MHTEPECOBAHHOCTEH KaXKJIOTO areHTa JaéT BO3MOXKHOCTH IMPOBOAMTH OMPOC IKCTEPPUTOPHAIBHO H
BBIBOJIUTH OOBEKTUBHBIE PE3YJIbTAThl FOJIOCOBAaHUS. ['0I0COBaHNE TPOUCXOAUT B HECKOJIBKO TAIOB!

1. COop uH(bopManuu O TOJIOCOBaHMHU, (HOPMHUPOBAHHE ONMPOCHUKA (BBIOOp 3amadu, cOOp
MeTpuK 3(pPeKkTUBHOCTH €€ BhIOJIHEHHS ¢ Npyrux BITJIA);

2.  Pacceuika onpocHuka areataMm. Kaxplii areHT JOJHKCH HAMMKUCATh B OIPOCHHUK CBOIO MET-
PHUKY, €CITH IaHHAd 3a/1aya CUMTAETCs JJIsl HEero BhIoJMHUMA. Eciu B onpocHUKE eCcTh METpUKa, KOTO-
past 6onee 3¢pdexruBHa pemenus qannoro BIIJIA, Torna npousBoautcs BeiOop Hanbonee 3 dexTus-
HOM METPHUKH U PAIOM C HEH CTaBUTCS TOJIOC areHTa.

3. Ha BTOpoM Kpyre Ka)/blil areHT IpOBepsieT CBO roJoc.

4.  JlucTt onmpoCHHMKA CUMTAETCS 3alOJHEHHBIM, KOT/Ia BCE areHThl BBHICKA3aIUCh. T.e. cymma
roJ0COB areHTOB paBHA KOJIMYECTBY areHTOB G, _max— 1.

5.  Ilo pesynbraram rosocoBaHusl, areHTy IpUCBanBaeTcs 3agadya. PopMupyeTcs HOBOE ro-
JIOCOBAHMUE MO APYroH 3aaaye. A areHT UCKII0YaeTCs U3 00CyXKAeHuUs.

Janee B paboTe mpeayiaratoTcsi SKCIIEPUMEHTAIbHBIE UCCIICAOBAHMS MPEIOKEHHOTO METO/Ia
pacripesiesieHus 3a/1a4 U UX CpaBHEHHE ¢ pabOTOH JKaHOI0 ajropuTMa.

PesyabTaTsl n 00cy:KI1eHUSA

s onieHkH 3P PekTUBHOCTU pacnpeneneHus 3anad B poe BIIJIA 6biio nposeneno 100 BbI-
YUCIUTENbHBIX IKCIEPUMEHTOB C MPUMEHEHUEM MPOTrPaMMHON CUMYJISLUU PAcIPOCTPAHEHUS HPU-
ponHoro noxapa. B xaxnoi n3 cumynsanui konndectso bIIIA cocrasisio 5, Koau4ecTBo 3amad —
ot 10 no 30, reHepanus KoJn4YeCcTBa 3aa4, KOOPAUHAT 3a7a4 U KapThl BO3JYLIHBIX TIOTOKOB IIPOMU3-
BOJMJIACH C UCIIOJIb30BAHUEM I'€HEPATOpa PAaBHOMEPHO paclpeaeéHHBIX CIydaHbIX uncen. B kaue-
CTBE JINOPUTMA-aHAJIOTa MCIOJIb30BAJICA >KAJHBIM aJIrOPUTM, COCTABIAIOMMI Ui Kaxgoro BIIJIA
MIOCJIE0BATENBHOCTH JAIMHON He Ooiiee 3 3amau, kotopbie BIIJIA MOXeT BBINOIHUTH 32 MUHUMAJIb-
HOe cyMMapHoe Bpems. B kauecTBe MeTpuk 3(ppeKTUBHOCTH MCIIOIB30BAJIOCH 00IIee BPeMsl BBINOJI-
HeHus Tio0anbHON 3a7aud (pa3HOCTh BPEMEHHM OKOHYAHHWS BBIMOJHEHMs MOCJIETHEH moj3ajgaud U
BpeMeHu Havana paboTsl post BIIJIA) u o6mas 3atpauennas BIIJIA sueprus.

[IpoBenemM BBIYMCIUTENBHBIE AKCIIEPUMEHTHI OLIEHKH A((EKTUBHOCTH aHAJIOroB Meroxaa. s
KaXJ/I0T0 SKCIEpUMEHTa pa3Mep pabodero mois coctabiseT15x15 kineTok, KOJINYeCTBO areHToB — 8,
Kkonm4ecTBO 3a1a4 — 100, Tunos 3ama4 — 3. C momoikio reneparopa ciydaitaeix yucen (I'CH) ¢ pas-
HOMEPHBIM paclipeielIeHueM BbIpadaThIBatOTC:

— HavyaJbHBIC MOJOKEHUS areHTOB U 3a7a4 B nuama3one [0; 14];

— tunsl 3a7a4 (1,2 uan 3 — npeAcTaBiIeHbl KPAaCHBIM, 3€JIEHBIM U CUHUM I[BETOM COOTBET-
CTBEHHO);

— 00bEMEI 33714 B trama3one [100; 255];

— MIPOU3BOJIUTENIBHOCTh KaX/J0r0 areHTa MpU BHIIOJHEHUM 3a7aud KOHKPETHOrO THUIA B
nuama3zone [0;10];

- CKOPOCTH JIBIKCHUSI areHTOB B quamnasone [2; 6].

JUid mosydeHusl CTaTUCTUYECKUX XapaKTEPUCTHUK, XapaKTEPU3YIOIIUX CKOPOCTH BBIIOJHEHUS
3ajJ1a4 MpHU UCIOJB30BaHUU KaXXA0ro MeTo1a, Obu10 mposeneHo 1000 ucnbiTaHuiil ¢ npeaBapuTeIbHON
MHULMAINA3alMed TeHepaTopa ClydallHbIX 4Mcesl KOHCTaHTOW.Pe3ynbTaThl peann3anuu MeToaa, Oc-
HOBAHHOT'O Ha ’KaJTHOM aJITOpUTME, IPUBEJICHBI HA PUCYHKE 5.
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Puc. 5.Peanuzayus pacnpeoenenus 3a0a4 Mexcoy a2eHmamu HcaoHbIM a120pUmmom

Pesynbrarsl peanu3zanuyu METOAA, OCHOBAHHOIO HA KOJUIEKTUBHOM IPUHATHHM PELICHUN arcH-
tamu pos BIIJIA ¢ ncnosnb30BaHueM npeiaraéMoro MeTo/a.

Puc. 6. Peanuzayus memooa, 0CHOBAHHO20 HA MemoOde pazdenenus mpyoa epoe bII/IA

Wcxons w3 cpaBHEHHSI PUCYHKOB MOKHO 3aMETHTh 3HAYUTEIHHOE COKpAIICHUE BPEMEHU BbI-
MMOJIHEHU TJ100aabHOM 3ama4n, ¢ 521 mara, 1o 478 maros.

Pe3ynbTarhl cpaBHEHUS SKCIIEPUMEHTANTBHBIX UCCIETOBAaHUM MpeAcTaBIeHbl HA pUCyHKaxX 7-8.
[TpennoxeHHBIH ATOPUTM pACIIpeIeTICHUS 3a/1a4 MO3BOJISICT TOCTHYG B cpeaHeM Ha 10% MeHbImero
BPEMEHH BBHITIOTHEHUS TNI00anbHOM 3amaun U Ha 14% CHMXKaeT cpelHee KOJTUYECTBO 3aTPayeHHOMN
SHEPTHUH.

160

140

120

100

80

60

40

G{JIILE‘(" 3aTpaveHHoe BpamAa, MHH

20 E—

MeTop-aHanor MpegnoxeHHbiid MeTog,

Puc. 7. Ikcnepumenmanwvhnoe pacnpeoenenue epemeHu 6bINOIHEHUS 2N100ANbHOT 3a0a4u
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Puc. 8. Ikcnepumenmanvhoe pacnpedenenue Koauuecmea o0ouieli 3ampaieHnol 3Hepzun

B nanbHeiineM HeoOXOAMMO MPOBECTHU CPaBHEHUE MIPEIaraéMoro peuieHus ¢ IpyruMu MeTo-
JaMU pa3JieleHus TPyAd, B TOM YHCJIE U MYPaBbUHBIM AJITOPUTMOM C PACIPEIEIECHHBIM BBIYMCIICHHU-
eM. Heo6xo1uMo NpuBeCTH KJIacTepU3aLUIO 33/1a4 a TakKe NMPOBECTH KOMIUIEKCHBIA aHaIU3 pa3Mme-
POB KJIaCTEPOB JUIsl BHIOJIHEHUS 3a4a4. [Ipu 5ToM 0coObIM KpUTEpHUEM OLIEHKH JOJHKHA paccMaTpu-
BaTbCsl CXOAUMOCTD QJITOPUTMa IIPU Pa3IMYHOM COOTHOLIEHUM KOJUYecTBa 3a1a4 K poro BITJIA.

3aki0ueHue

B nanHoili paboTte npuBeneH METOJ| paclpeseneHus 3a1ad (pa3iesieHus Tpyaa) Uil JeleHTpa-
nu3oBaHHOroposi BITJIA mpu BHIMOIHEHMM 3a/ladyll MOHUTOPUHIA 30HBI YPE3BBIYAWHBIX CHUTYaLUH.
BX0oJHBIMU JaHHBIMU METOJIa SIBJISIOTCS JaHHBIE O TOMOT€HHOM poe OECTUIIOTHBIX JIeTaTeIbHbIX all-
1apaTtoB U HAOOp AIIEMEHTApHbBIX 10/133/1a4, MOCTYNUBIIUN OT KOMaHAHOIO IIEHTpa. DJIeMEHTapHbIe
3a71auu (POPMUPYIOTCA MyTEM JEKOMITO3UIINH TI00aabHON 3ajaun MoHUTOpHHTra 3006 YC. B paboTte
IIPUBEJICH TONYCTUMBIA aHAJIMTHYECKUHN aIrOpUTM pacupeneneHus 3anad cpeau pos bIIUIA u meron
KOJIJISKTUBHOTO TPHUHATHS PELICHUH IS JOCTH)KEHUS] KOHCEHcyca MpH (POPMUPOBAHMU PELICHUH.
[IpencraBieHHbI aHATUTUYECKUI METOJ paclipeiesIeHHs 3a/1a4 MO3BOJISeT MPOU3BOAUTE BBIOOp 3a-
Jlad JJIs BBIIIOJIHEHHUS JIOKaJIbHBIX 3a1a4 areHToM BIIJIA. BeimonHenue 3a1ad oT yJaJeHHBIX K IPH-
OJIMKEHHBIM I1O3BOJISIET OXBATUTH OOJIbIIIEE KOJIMYECTBO 3aJad IPHU JIOTMKE BBIIOJHEHHS 3a]ad IO
MyTH OT JaJbHEH 3aJa4M K NyHKTY JUCI0oKaluu Mecta nocaaku BIUIA

[IpoBeneHo cpaBHEHHE MpeAIaraeMoro MeToJia B IByXMEPHONH MMUTALIMOHHON MOJEINIH C KaJl-
HBIM JITOPUTMOM HCIIOJIHEHUs OmKalimux 3aaad. Pe3ynbraTel MOIENMpPOBaHUS MOKa3bIBAIOT, YTO
MPeIJIOKEHHBIA aJITOPUTM pacrpeiesieHns 3aa4 MO3BOJISIET JOCTHYb B cpeaHeM Ha 10% MeHblero
BPEMEHU BBINOJIHEHUS IN100anbHOM 3a1aun U Ha 14% cHMXKaeT cpeHee KOJIMYECTBO 3aTPayeHHOM
SHEPTHUH.
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AHHOTaNUsA

U3-3a paznuuenus oughghepenyuayuu 08yx  310000He8HbIX 300071€6aHUL — aHeMuu U [-
manaccemuu, a makdice IKOHOMUYHBIX U MPYOOEMKUX MeCmOo8 8 KPYNHOMACUIMAOHBIX UCCe008a-
HUAX OblIU NPEOIONCEHbL HECKOIbKO OMIUYUMENbHBIX UHOUKAMOPOS 01 ObLICMPO20 U HeA0pO2020
oughpepenyuposanus mexncoy mumu  08YMsi PACNPOCMPAHEHHLIMU 2eMAMONIOSUYECKUMU  PAC-
cmpoiicmeamu, 0anHas npobnema cywecmeoasna ¢ 1973 2ooa.

Mamepuanst u memoowl, pe3yibmamaol u 00CYHcOeHU

Mamemamuueckue memoobl UCCIEO008AHUL AHEMUU ewe npedcmoum paspabomams. /Jomu-
HUPYIOWAsi MOYKA 3PEeHUst COCPeOOmOYeHd HA OCHOBHBIX NOKaszamensix 601bH020 pebenka. Mol
CMpPeMUMCsL Y3HAMb MeCmo MamemMamuieckux Mmemooo8 8 dMOM UCCLe008aAHUU U KAK CO2NaCO-
8amsv NOOX00bl, YMOoObL Tyuule NOHAMb 6oe3Hb. Mbl npedcmasisiem 30ecb MemoOo02Uu0 aHaIUu3a
AHAMHECTUYECKUX U KIUHUKO-IAO0PAMOPHBIX OAHHBIX, KOMOpble NPeOHA3HAYeHbl O OYeHKU Oa-
306bIX MAMEMAMULECKUX MEMOO08 C UCNOTb30BAHUEM PA3TUYHBIX MEeOPemULeckKux OCHO8 (meopuu
8eposmHocmell U MamemMamu4eckol Cmamucmuxy, memooos onmumuzayuu, UT 6 ouacnocmuxe).
Mbl nooueprusaem Hekomopuvle 0CoOeHHOCMU OUACHOCMUKY aHemuu y Oemell 6 PA.

Cmpamezuu ouggepenyuanvHou OUACHOCMUKY UCHONb3YIOMCS OISl NPUHAMUSL A0EK8AMHbIX
pewenuti 6 aedeHuu. B smom uccreoosanuu 6wina paccmompena epynna us 130 6onvnvix oemetl ¢
JHcene300epuyumHor anemuel.

3akniouenue

Hamu 6wy evinsnensvt uHhopmamusuvie NpU3HaKu u nOKazamenu, Koppeiupyowue ¢ oc-
HOBHbIMU MapKepamu dxcenezooepuyumnou anemuu. Ilonyuennvie OanHvle GbIAGUNU CIMAMUCMUYe-
CKU 3HAUUMble U A0eK8amHvle pecpecCcUuoHHvle Moodenu. B smoii cmamve obcysucoaromesi docmo-
8EPHOCMb U A0EKBAMHOCMb MOOeNell, A MAK#ce NOCIeOCMEUs NOJIYYEHHbIX Pe3VIbMAamoa.

Knrwoueswvie cnosa: anemus, mamemamuyeckue memoobl 8 NeOUAmMpuu, pezpecCUoHHble MOo-
oenu, Koaghuyuenm oemepmuHayuu, A0eK8AMHOCMb MOOEIU, KOPPerayus

Abstract

Due to the distinction between the differentiation of two topical diseases - anemia and /-
thalassemia, as well as economical and time-consuming tests in large-scale studies, several distinc-
tive indicators have been proposed for quick and inexpensive differentiation between these two
common hematological disorders, this problem has existed since 1973.
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Materials and methods, results and discussions

Mathematical methods for the study of anemia have yet to be developed. The dominant point
of view is focused on the main indicators of the sick child. We seek to understand the place of math-
ematical methods in this research and how to harmonize approaches to better understand disease.
We present here a methodology for the analysis of anamnestic and clinical laboratory data, which
are designed to evaluate basic mathematical methods using various theoretical foundations (proba-
bility theory and mathematical statistics, optimization methods, IT in diagnostics). We highlight
some of the features of the diagnosis of anemia in children with RA.

Differential diagnostic strategies are used to make adequate treatment decisions. This study
examined a group of 130 sick children with iron deficiency anemia.

Conclusion

We have identified informative signs and indicators that correlate with the main markers of
iron deficiency anemia. The data obtained revealed statistically significant and adequate regression
models. This article discusses the validity and adequacy of the models and the implications of the
results.

Key words: anemia, mathematical methods in pediatrics, regression models, coefficient of
determination, model adequacy, correlation.

Beenenue

N3-3a paznuueHust BAXKHOCTH 3THX JIBYX 3a00JI€BaHUN — aHEMMHU U [-TajJacCeMUM, a TaKKe
HSKOHOMHYHBIX M TPYAOEMKHUX TECTOB M MX HudQepeHnnanim, B KpyImHOMACIITAOHBIX UCCIIE0-
BaHUAX OBLIM MPEII0KEHbI HECKOIBKO OTIMYUTENBHBIX MHIUKATOPOB Ui OBICTPOro M HEJJOPOIOro
QG epeHIMPOBaHUS MEXKY STUMH JIBYMsI pacCIpOCTPAHEHHBIMU T'€MAaTOJOTHUYECKUMH PacCTPOii-
crBamu ¢ 1973 roga. OTu MHIEKCHl OCHOBAHbI HA ITapaMeTpax KPOBH, MOJYYEHHBIX C IOMOIBIO aB-
TOMAaTHUYECKHUX CUETUYHUKOB KJIETOK KPOBH, KOTOPbIE TPAAMIIMOHHO OMNPENEINISIU MapaMeTpbl reMo-
rnobuna (HGB), cpennero xopnyckyinsipHoro oosema (MCV), cpenHero KopnyckyJisipHOro TeMo-
rinoobuna (MCH), mmmpunsl pactipenenenus sputpountoB (RDW), cpennell KOHLIEHTpaluy Kopimyc-
kynsipHoro remornoouHa (MCHC) u konmuuectBo sputporuroB (RBC). B Heckonbkux uccnenopa-
HUSAX OBLIM M3Y4YEHBI 3TH MOKA3aTEIM JUArHOCTHMUYECKON TOYHOCTH, KOTOPbIE MPEACTABUIN pa3HbIe
pe3yibTaThl, @ TAKXKE HU OJUH U3 3THX MOKa3aTesel He MoKa3all YyBCTBUTEIBHOCTh U crielupuy-
HOCcTh 100%. Takum oOpa3om, 1elb JAHHOTO UCCIEAOBAHUS 3aKJII0Yaach B OIICHKE AHMArHOCTUYE-
ckoi pyHKIMM 40 pa3IMYHbIX pa3IMYarolUX UHIEKCOB Y MAIlMEHTOB C aHEMHUEH, UCIIONIb3YsI MEPHI
TouHocTH [1].

AHeMusl IHAPOKO PACIPOCTPAHEHA Yy JETed B Pa3BUBAIOIIMXCS CTpaHax. JOTO CBS3aHO C
HapylIeHHeM (pU3UYECKOro pocTa U YMCTBEHHOrO pa3BUTHA. biieqHOCT nanoHel pekoMeHayeTcs
Ha MEpPBUYHOM YPOBHE JJIsi TUAarHOCTUKU Ha OCHOBAaHUM HECKOJBKUX HccienoBaHui. Llenbio mc-
clieJoBaHMsl Oblja cCUCTeMaTHyYecKasl OLleHKa TOYHOCTU KIMHUYECKUX MPU3HAKOB MPU JTUArHOCTHKE
aHeMuu y jaereil. CucremMaTueckuii 0030p TOUHOCTH KIMHHYECKUX NMPU3HAKOB aHEMHUH Yy JIETEH.
Mpbl npoBenr MOMCK MO Pa3IUYHbIM 0a3aM JaHHBIX U JIOTIOJHUTENbHOE OTCIE)KMBAHHE CCBHUIOK.
[Tpu nuarHOCTHKE aHEMUU JOJDKHBI ObUIM MPOBOJUTHCS MCCIIEAOBAHUS MO KIMHUYECKUM IMpHU3HA-
KaM C UCTOJIb30BaHMEM TEMOTJIOONHA B KaUeCTBE 30JI0TOTO CTaHapTa [2].

AHemust y jaereil sBiseTCS cepbe3HOW MpoOJIeMOol OOIIECTBEHHOIO 3ApaBOOXPAHEHUS BO
BCEM MHpe. ITO 4acTo MHOTO(haKTOpHOE 3a00JieBaHNe, HanboJiee YacTOW MPUINHOM KOTOPOTO SIB-
nsiercs aedunuT xkenesa. [locneacTBus pa3HOOOpa3HbI U BO MHOTOM HEJIOOI[CHUBAIOTCSI.

OxBaueHHble 00IaCTU: B TOM JIOKYMEHTE KPAaTKO pacCMaTpUBalOTCsI OCHOBHbIE IPUYUHBI U
AKLEHTUPYIOTCS IOTEHLMAJIbHBIE TIOCIEICTBUS OCTPON U XPOHUUYECKON aHEMUH y JETEH.

KoMmenTapuii 3kcnepra: aHeMHIO y JET€H HUKOTJa HE CleyeT IpeyBeanuuBathb. Jlaxe
ecly JeQUIINT KeJe3a 4acTo MPUCYTCTBYET, BO3MOXKHBI JPYTrUe MOTEHIMAIBHO OMACHbBIE IS KU3-
HU TPUYUHBL, U UX CIeAyeT UcKaTh. TOYHBINA BKJIAJ aHEMHUHU B JIETCKYIO CMEPTHOCTb U 3a0oJieBae-
MOCTh TPYJIHO OILIGHUTh M3-3a HAJIOKEHHUS CONMYTCTBYIOUIMX 3a00ieBaHW. XpOHUYECKas aHEeMUs
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MOJKET HapylIaTh POCT, CEPACUYHYIO (PYHKIIMIO ¥ KOTHUTHBHOE Pa3BUTHUE Y MIIAJICHIIEB, HO JAPYTUE
MOCJIEACTBHS IOBOJILHO IJIOXO OMHMCAHbI M TPEOYIOT O0Jiee TIATeIbHOTO U3YUEeHHUS.

AnemHI0 00BIYHO KJITACCU(PHUIMPYIOT Ha OCHOBE pa3Mepa 3pUTPOLIUTOB, H3MEPSEMOTO Cpe-
HUM KOpIycKyJIsspHbIM o0beMoM (MCV). Anemust moxxkeT ObITh MukporutapHoir (MCV 00bI4HO
menee 80 mxm3 [80 ¢]), HopmoruTaproit (ot 80 mo 100 mxm3 [80-100 b)) wm MakporTapHOiA
(6omnee 100 mxm3 [100 ¢a]). lupuna pacnpeneneHusi SPUTPOIIUTOB SBIICTCS MEPOU JTUCIICPCUU
pa3MepoB 3puTpouuToB. HU3Kasg mmprHa pacrpeneneHusi SpUTPOLMTOB IPEANOoIaraeT 0JHOPOI-
HBIM pa3Mep KIIETOK, TOT/a KakK MOBbIIIeHHas mupuHa (6osiee 14 nmpoieHTOB) yKa3blBaeT HA HAJIM-
YK€ 3PUTPOLIMTOB HECKOJIBKUX Pa3MEPOB.

KianHuyeckue pekoMeHAalNH, 10KA3aTeIbCTBA

Pexomenayercs CKpUHUHT HA aHEMUIO y MJIAJCHIIEB U JIETed paHHETrO BO3pacTa U3 IPYIIIbI
BBICOKOI'O PHCKA; YHUBEPCAIILHOTO CKPUHHUHTA HET.

Jedunut xenesa (c aHemuei nim 6e3 Hee) CBsI3aH ¢ HETATUBHBIMH MOBEICHYSCKUMU U KO-
THUTUBHBIMU 3P PeKTaMu, KOTOPbIE MOTYT ObITh HEOOPATUMBIMH.

HccnenoBanust xene301epUIUTHON aHEMUN B OCHOBHOM COCPEIOTOYCHBI HA aHAMHECTHYE-
CKUX JaHHBIX U KJIMHUKO-Ta00paTOpHOM OOCJIeI0BAaHUU, [TO3TOMY Mbl HE CTaBUM I10JI COMHEHHE
MECTO MaTEMAaTUYECKHUX METOJIOB M CIIOCOO COTJIaCOBAHMS PA3IMUHBIX TOYEK 3PEHHUS JJIs JIydLIEero
MOHUMaHUs aHeMHuH. Mbl Oojiee TOYHO paccMaTpUBaeM T€ WM WHBIE MAaTEeMAaTUYECKUE IMOAXOJbI
4yepe3 CO3/laHue MaTeMaTH4eCKOro HHCTPYMEHTa OOHapy)KEHUs TPYAHOCTEM IpHU JUAarHOCTUKE
aHEeMHU, KOTOPBIA MOXKET MCIIOJIb30BAThCs Kak Meauarpamu, Tak cnenuanuctamu UT. 3t metosl
JOJDKHBI O0JIETYUTh OOMEHBI MEXIY 3TUMHU JBYMS THUIAMH MPO(ECCHOHAIIOB, Mpeaiaras oOmui
nepeyeHb TPYAHOCTEH IUarHOCTUKYU aHEMUH y JIeTeil, KOTOPbI MOKET ObITh UCIIOJIb30BAH KaXKIbIM
W3 HUX (JUIS TUATHOCTHKY W JUIS JIeYeOHBIX 1meneit). J{ns pa3paboTku 3TOro MHCTPYMEHTA MbI TIPO-
BeJIM peTpocreKTuBHbIN aHanu3 y 130 peGenka ¢ anHemueil. beimn paccMOTpeHbI aHaMHE3 U KIIMHU-
KO-1abopaTopHble oKazarenn. Mbl o0ecrieuniin pa3Hoo0pa3ue MaTeMaTHIeCKUX METOI0B, UCXOs
U3 CYIIHOCTH 00pa0aThiBa€MbIX JaHHBIX. MPEAHA3HAUYCHHBIX IS TUATHOCTHKU Kele30epUIIUTHON
aHEMUHU.

Jeduut >xene3a 0OBIYHO BBI3BIBAET CHUKEHHE BBIPAOOTKH SPUTPOLUTOB. DaKTOPHI prcKa
BKJTIOYAIOT HEJIOHOIIEHHOCTh, HEMPAaBUIbHOE MUTaHWE. [[pyrue NpuYUHBI CHUKEHHUS BBIPAOOTKH
SPUTPOLIUTOB BKIIIOUAIOT BOCHIAIICHUE B PE3Y/IbTaTe XPOHUYECKOW MH(EKITNHN WIN IPYTHX BOCHATH-
TEIBHBIX COCTOSHUM, MOYEYHYI0 HEIOCTAaTOYHOCTh, MIPHEM JICKAPCTB, BUPYCHBIC 3a00JIEBaHUS. U
3a005eBaHUs KOCTHOTO MO3Ta.

[ToBbIIEHHBIN 000POT SPUTPOILIUTOB MOXKET OBITH PE3yJbTaTOM KPOBOMOTEPH, MEXaHHYE-
CKOTO Pa3pylICHUs SPUTPOIIUTOB WU TeMon3a. [ eMou3 MOXKeT ObITh pe3yIbTaTOM HACIEICTBEH-
HBIX JIe(DEKTOB 3PUTPOIIMTOB; CIEIOBATEIBHO, TOJI, ITHUYECKAs MPUHAIICKHOCTh M CEMEHHBIN
aHaMHe3 SIBIISIOTCA MOTEHIMAIBHBIME (paKTopaMu pucKa. JlekapcTBa MOTYT BBI3BaTh AaHEMUIO M3-32
MMMYHOOIOCPEI0BAaHHOTO FeMOJIN3a WM OKUCIUTEIBLHOTO CTpecca.

AHaJIU3 TaHHBIX U Pe3yJbTaThl

Jlns aHanm3a JaHHBIX M pa3pabOTKU PErpecCHOHHBIX MOjENei ObUIM MPUMEHEHBI CIEqyI0-
IIMe aKeThl MPUKIAIHBIX porpamm: Statistica, Minitab, MS Excel.

MertonoJsiorus

PerpeccnonHblii aHAAM3 - METOJ MOJACIMPOBAHUS U3MEPSAEMBIX JAHHBIX U UCCIEAOBAHUS
WX CBOMCTB. /laHHBIE COCTOST W3 Map 3HAUCHUN 3aBHUCHMOM NepeMeHHOM (TIEpeMEHHOM OTKJIHKA)
Y He3aBHCHMO# TepeMeHHOI (00BsCHsIONMEH MepeMeHHol). Perpeccnonnas Moienb ecTh (QyHK-
1[1s1 HE3aBUCHUMOM MEepeMEeHHON U MapaMeTpoB ¢ J00aBIEHHOM ciydaiiHOll nepemeHHOM. [lapamer-
pPBI MOJIEIM HACTPAUBAIOTCS TAKMM 0Opa3oM, YTO MOJENh HAMIYYIINM 00pa3oM IpHUOIKaeT NaH-
Hele. Kpurepuem kauectBa mnpuOmmkenus (ueneBod  (yHKUueH) OOBIYHO  SIBJISET-
sl CpeHEKBaJpaTUYHAas OMMOKa: CyMMa KBaJApaTOB Pa3HOCTH 3HAYCHUN MOJIENIA M 3aBHCUMOM Iie-
PEMEHHOM /I BCEX 3HAYEHUN HE3aBHUCUMOM IEPEMEHHOM B Ka4eCTBE aprymMeHTa. PerpeccnoHHbIi
aHallM3 — pa3J/ie] MaTeMaTH4YeCKOH CTAaTUCTHKHU M MamuHHOTO 0oO0y4eHus. llpenmonaraercsi, 4to
3aBUCHMAas NIEPEMEHHAsl €CTh CyMMa 3HAYE€HU HEKOTOPOW MOJENIH U ClIy4alHOW BeauduHbl. OTHO-
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CUTEIILHO XapaKTepa paclpeneieH s TOH BEIMYHHBI JEIA0TCS MPEIIOI0KEHUS, HA3bIBAEMbIC T'H-
MOTE30H MOPOXKIEHUS JaHHBIX. [ MOATBEP)KACHUS WM OMPOBEPKECHUSI ITOW THITOTE3bI BBITION-
HSIOTCS CTATUCTHYECKUE TECThI, HA3bIBACMbIC aHAIM30M OCTaTKOB. [Ipu 3TOM mpesmnonaraercs, 4To
HE3aBUCHMas TIEPEMEHHAs HE COJCPKUT OIIMOOK. PerpeccCHOHHBINM aHAU3 HCIIOJB3YeTCs
JUTSI TIPOTHO3a, aHAJN3a BPEMEHHBIX PSAA0B, TECTHPOBAHMS THIIOTE3 U BBISIBICHUS CKPBITHIX B3aUMO-
CBsI3€il B JaHHBIX.

UTo0BI ONPEeIUTh KPUTEPUH HAIIETO aHAM3a, MBI BBISIBIUIM MH(QOPMATHBHBIC MTPU3HAKH,
KOPPEIUPYIOIINE C OCHOBHBIMU MapKepaMHu aHEMUH.

B tabmuue 1 orpaxkena wmarpuna koddduimentoB koppemsmwii. Ha pwuc.l. quarpamma
KO2(DPUITUEHTOB KOPPEIAIUH.

0,8-1,0
0,6-0,8
0,4-0,6
0,2-0,4
0,0-0,2
-0,2-0,0
-0,4--0,2
-0,6--0,4
-0,8--0,6

-1,0--0,8

Puc. 1. JJuazpamma korgpgpuyuenmos koppenayuii

56 Bbinyck 2, 2021


http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%B5%D1%81%D1%82
http://www.machinelearning.ru/wiki/index.php?title=%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%BE%D1%81%D1%82%D0%B0%D1%82%D0%BA%D0%BE%D0%B2&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%BE%D0%B3%D0%BD%D0%BE%D0%B7
http://www.machinelearning.ru/wiki/index.php?title=%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D1%85_%D1%80%D1%8F%D0%B4%D0%BE%D0%B2&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A2%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%B3%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7&action=edit

Tabmuua 1 - Matpuna ko3¢ GUINeHTOB KOppesui

Correlations (Mariyal.sta)Marked correlations are significant at p = .05000M=6 (Casewise deletion of missing data)
m : - x [] o - h @ = : = = [=] El c o [=] 7] — [ [=] -3 o I [} o = =

Variable ® 3 |® @

Yozrast 1.8 o8l 10|0s| 02| 02 08|08/ 01| 04|02 01 04 01 08 05 01| 02| oo0| 02 02| 08 02|0e| 04 0205 02| 00|04 04 04| 02|02 02 05 04 D2
Sex 0,2 05 os|10 02 o0/ 05 0508 05|02 02 05 04 o7 05 04| o7 -0z o080z 02 o0&|o04 oo| 020002 0s|01| 01| 04 00|01 05 07 08 D2
Soc.statug 1,2 o2 02|02 10| osg|902 0002 08| 01|02 02 04 04| 02 00| 01| 00| 08| 01| 00| 04| 08| 02| 0202 08|01|00| 00| 02| 04| 0.4 02| 05 08 07
Soc.obes 1.8 o2 02|00 08 10/0202 02 05 02 02 05 08 02| 04 o0& 05 04 07 02 0102 02| 08| 0508 07| 0e|0s| 07| 07| 02| 01| 01 05 08 07
Rost 48 5 28| oe|os|02 02 10 10|01 02|02 01| 01|08 02 07 02| os5|-o0e| oof -0z 0= 04 05 01| 02|02 00| 02{01 01 02 01| 00| 02 00 02 0=
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Hamu Obutm pazpaboTaHbl

3HAYMMBIC U aACKBATHBLIC PETPECCHUOHHBIC MOACIIM OJId OC-

HOBHBIX MapKepoB aHeMuu. KputeprueM aneKBaTHOCTH CIIYKHJ CKOPPEKTUPOBAHHBIN K03 duim-

€HT JeTepMUHAIUU.
3HAUMMOCTh MOJIENM OllEHMBaJlach Kpurepuem duiepa.
B xadecTBe nepBoro HHAMKAaTOpa aHEMUU Mbl PACCMOTPENH PErPECCUOHHYIO MOJIENb: TEMO-

IJI00MH B 3aBUCHMOCTH OT APYrux CHy‘I&ﬁHHX HOKaSaTeHeﬁ, YUUThIBAsA MYJIBTHKOJIJIMHCAPHOCTDH

paccMaTpuBaeMbIX Mokasareneit [9].
Tabnuua 2 - 3aBUCUMOCTb T€MOTTIO0MHA OT HE3aBUCUMBIX ITOKa3aTesei

Regression Summary for Dependent Variable: HGB (minitab) R=.58832491 R?=
.34612620 Adjusted R?>=.26638549 F(5,41)=4.3406 p
N=47 b* Std.Err.of b* b Std.Err.of b t(41) p-value

Intercept 100,8947 5,457784 18,48638 0,000000
Age 0,322685 0,129710 1,1279 0,453401 2,48775 0,017013
Soc.status  [0,273726 [0,154818 5,8805 3,325984 1,76805 0,084493
Soc.obesp.  [-0,251884 [0,157352 -3,4937 2,182516 -1,60077 0,117106
Mon 0,242581 |0, 143419 1,1798 0,697545 1,69142 0,098346
Eos -0,438200 |0,140658 -2,1798 0,699695 -3,11535 0,003348

Multiple Regression Results
Dependent: HGB Multiple R =.44088098 F = 5.308026
R?=.19437604 df = 3,66
No. of cases: 70 adjusted R?>=.15775676 p = .002442

Standard error of estimate: 7.713625480

Intercept: 104.33120094 Std.Error: 3.081805 t( 66) = 33.854 p = 0.0000

Age b*=.367 Soc.status b*=.287 Soc.obesp. b*=

Multiple Regression Results
Dependent: HGB Multiple R = .58832491 F = 4.340646
R?=.34612620 df = 5,41
No. of cases: 47 adjusted R?>=.26638549 p =.002916

Standard error of estimate: 7.875044675

-31

Intercept: 100.89465904 Std.Error: 5.457785 t( 41) = 18.486 p = 0.0000

Age b*=.323 Soc.status b*=.274 Soc.obesp. b*= -.25
Mon b*= .243 Eos b*= -.44

Tabmuna 3 - PerpeccronHas MoJieib JIJIsl TeMOTI00HA

Regression Summary for Dependent Variable: HGB (minitab) R=.58832491 R>= .34612620 Adjusted R?>=
.26638549 F(5,41)=4.3406 p
Std.Err. Std.Err.

N=47 b* of b* b of b t(41) p-value
Intercept 100.8947, 5.457784 18.48638 0.000000
Age 0,322685 0,129710 1,1279 0,453401 2,48775 0,017013
Soc.status  (0,273726 0,154818 5,8805 3,325984 1,76805 0,084493
Soc.obesp. [-0,251884 0,157352 -3,4937 2,182516 -1,60077 0,117106
Mon 0,242581 0,143419 1,1798 0,697545 1,69142 0,098346
Eos -0,438200 0,140658 -2,1798 0,699695 -3,11535 0,003348
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Multiple Regression Results

Dependent: HGB Multiple R =.89602515 F = 11.19955

R?= 80286106 df = 4,11

No. of cases: 16 adjusted R>=.73117417 p =.000716

Standard error of estimate: 5.308744500

Intercept: 99.810814730 Std.Error: 6.605228 t( 11) = 15.111 p =.0000

Age b*=.328 Soc.status b*=.310 Eos b*=-.53
AlAt b*=.280

Tabnuna 4 - PesynpTupyromas MOIeb I TeMOTI00nHa

Regression Summary for Dependent Variable: HGB (minitab) R=.89602515 R?= .80286106 Adjusted
R>= 73117417 F(4,11)=11.200 p

N b Std.Exr.of b b SIVET ) p-value

Intercept 99,81081 6,605228 15,11088 0,000000
Age 0,328328 0,151771 0,85513 0,395287 2,16330 0,053396
Soc.status 0,310063 0,141243 6,63179 3,020979 2,19524 0,050504
Eos -0,533245 0,144717 -3,27291 0,888231 -3,68475 0,003596
AlAL 0,280006 0,142815 0,27578 0,140659 1,96063 0,075733

Hauboiee xapakTepHble 111 XpOHUYECKOH (ha3bl TeIbMUHTO30B, 0COOEHHO KHIIEYHBIX, CO-
CTOSHUSIMM  SIBJIIFOTCSL JKEJe30Je(UIMTHAS aHEMHUs, IOJMTUIOBUTAMMHO3bI, CHIKEHHE pE3U-
CTEHTHOCTM U W3MEHEHHE PEaKTUBHOCTH.

Bbicokass wacrtora aHeMMil MpH TeIBMUHTO3aX OOBCHSAETCS PAIOM (DaKTOPOB Ui OY-
LIECTBJICHUS CBOEH KU3HEICATEIbHOCTH T'€JIbMUHTBl AKTUBHO MCIOJB3YIOT JKE€JIe30, IOCTyMa-
foee ¢ nuuiei. HekoTopble relbMUHTBI, HalpUMep, BIAcOrIaB WM aHKWIOCTOMA, MPoOypaBiIn-
BalOT CTEHKY KHIIKUA U THUTAIOTCS KPOBBIO X03sMHA. COMyTCTBYIOLIMI JUCOAKTEpHO3 KUILIEUHU-
Ka ycyryOusier jkeae30- 1 BATAaMUHOAC(PUIIUTHBIE COCTOSIHHUS.

Multiple Regression Results

Dependent: RBC Multiple R =.78492625 F = 59.91655

R?=.61610923 df=3,112

No. of cases: 116 adjusted R*=.60582644 p = 0.000000

Standard error of estimate: .347456209

Intercept: 8.430862240 Std.Error: .3315427 t( 112) = 25.429 p = 0.0000

Age b*=.159 MCV b*=-.78 Gr.korm. b*=-.11

Tabmuna 5 - PerpeccronHas MoAenb ISl SPUTPOLIUTOB

Regression Summary for Dependent Variable: RBC (minitab) R=.78492625 R>= .61610923
Adjusted R?>=.60582644 F(3,112)=59.917 p
Std.Err. Std.Err.
N=116 b* of b* b of b t(112) p-value
Intercept 8.430862 0.331543 25.4292 0.000000
Age 0.158554 0.058588 0.037363 0.013806 2.7063 0.007870
MCV -0.781007 0.060250 -0.056558 0.004363 -12.9628 0.000000
Gr.korm. -0.108282 0.060214 -0.118896 0.066116 -1.7983 0.074825

Multiple Regression Results
Dependent: HCT Multiple R =.78861541 F = 45.23483
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R?=.62191426 df =4,110
No. of cases: 115 adjusted R>=.60816569 p = 0.000000
Standard error of estimate: 8.028163754
Intercept: -12.40452909 Std.Error: 8.064897 t( 110) =-1.538 p =.1269

Age b*=.258 Gr.korm. b*=.104 Lym b*=.778

MCV b*=.095

Tabmuia 6 - PerpeccronHast MOEIH ISl TEMaTOKPUTA

Regression Summary for Dependent Variable: HCT (minitab) R=.78861541 R?=.62191426
Adjusted R>=.60816569 F(4,110)=45.235 p
Std.Er
b* g}_dbf . b r. ;(110 p-value

N=115 of b

Intercept -12,4045 8,064897 -1,53809 0,126899
Age 0,258444 0,058878 1,4059 0,320300 4,38946 0,000026
Gr.korm.  [0,104117 0,061073 2,6426 1,550112 1,70480 0,091055
Lym 0,777771 0,059697 0,5007 0,038431 13,02856 0,000000
MCV 0,094527 0,060589 0,1580 0,101283 1,56012 0,121603

Tabmuua 7 - OCHOBHBIE CTATUCTUYECKHUE XaPAKTEPUCTUKU HOTYYEHHBIX HHPOPMATHBHBIX IPHU3HAKOB U

rokaszareJen
Descriptive Statistics (minitab)

Valid | Mean Confi- Confi- Frequen- | Sum Mini- Max | Std.Dev. | Co-
Varia- | N dence dence cy mum imu ef.Var.
ble -95% 95% m
Age 130 |28 2,3 3,2 8,0 361,1 0,1 176 |25 91,7
ﬁr.kor 126 |07 0,6 0,8 82,0 86,3 0,0 20 |05 72,6
Lym 120 | 419 38,3 45,6 2,0 5032,7 | 0,6 78,6 | 20,0 47,7
Mon 106 | 6,9 6,5 7,4 6,0 736,6 3,0 144 | 2,2 31,6
Eos 100 | 2,7 2,4 3,1 5,0 274,8 0,0 138 [ 19 70,6
RBC 130 |44 4,3 4,5 2,0 569,1 3,3 6,3 |05 12,4
HGB 130 | 108,7 107,2 110,3 4,0 :1,’4132’ 91,0 342’ 9,0 8,3
HCT 122 | 25,6 23,3 27,8 2,0 3122,3 | 0,3 76,6 | 12,6 49,1
MCV 120 | 71,9 70,5 73,2 2,0 8623,6 | 54,3 87,9 | 7,6 10,6
MCH 120 | 25,2 24,3 26,1 3,0 30215 | 16,7 67,6 |51 20,3
MCHC | 119 | 3442 3414 347,0 5,0 §'0955’ 297,7 337’ 15,5 4,5
PLT 122 | 311,8 295,6 328,0 3,0 28044’ 27,4 869’ 90,4 29,0
P-LCC |88 48,6 44,6 52,5 4,0 42726 | 0,2 95,0 | 18,6 38,3
P-LCR |91 17,5 16,.4 18,5 4,0 15912 |94 30,6 | 5,0 28,5
ALY% | 85 0,6 0,0 1,3 15,0 53,2 0,0 27,1 |29 465,4
ESR 119 16,0 55 6,5 25,0 708,8 3,0 25,0 | 2,7 45,8
AlAt 33 23,4 19,7 27,1 2,0 7715 8,2 50,2 | 10,4 44,3
AsAt 33 35,2 31,2 39,3 2,0 1162,6 | 21,5 84,2 | 115 32,6

PesyabTaTsl
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Hccnenoanue npoBoawiock B PecnyOnuke Apuax ans gereid oT 1Mecsna A0 MATHAANATA
Jer. 3HaYuMBbIe perpeccHoHHble Monenu (Koddduimentsl Aerepmunau adjusted R? BBICOKHE )
BBISIBUJIM PAHHEE HEU3BECTHBIE HE3ABUCHUMBbIEC MOKA3aTENM, KOTOPBIE BIUAIOT HA MHAUKATOPHI aHeE-
muu. Takum 00pa3zoMm, HaAM yAaJIOCh MUHUMH3UPOBATh pa3Mep MaTpPHUIbl 3aBUCUMBIX U HE3aBUCH-
MBIX MOKa3aTenei. bpuim paccuyuTaHbl OCHOBHBIE CTATUCTUYECKUE MapaMeTphbl 3TUX IMOKA3aTEJICH.
Tun Habnrogarens U METOJIbI HHAWKATOPOB aHEMUU MOBJIMSIN Ha pe3yibTarhl. [locie uckioueHus
BBEIOPOCOB TOYHOCTH CYIIIECTBEHHO HE U3MEHUIIACH.

BriBoabl

He cymecTByeT eIMHOTO ONTUMAILHOTO MapKepa WM KOMOUHAIIMK TeCTOB [Tt 1uddepeH-
IUATbHON JUArHOCTUKH aHeMUW. 3HaHMS M OIBIT Bpaya, KOTOPbI TpeOyeT MpOBEAEHUSI COOTBET-
CTBYIOIIIMX T€MATOJIOTMUECKUX U OMOXUMUYECKUX aHAIIM30B, CBSI3aHHBIX C MPEABAPUTEIHHBIM JTHa-
THO30M, UTPAIOT BAXKHYIO POJb B JUATHOCTUKE aHEMUU. PEKOMEH1yeTCsl HCII0Ib30BATh AITOPUTMBbI
B Ka4eCTBE MHCTPYMEHTA JIJIsl ONPEIeNICHUs aHEMHUH, YTOObI COKPAaTUTh KOJIUYECTBO JIA0OPATOPHBIX
aHAJIM30B U TOYHO JUArHOCTHPOBATh OCHOBHYIO MIPUYUHY (bI) Y MAIIUEHTOB.

3a mocnenHee AeCATHIIETHE OBUT IOCTUTHYT 3HAYUTEIBHBIN IPOTPECC B MPOIEIypax u alro-
putMax auddepeHnnanbHON TMarHoCTUKY aHemuid. OOt aHaau3 KPOBU - 3TO OCHOBHAs MpOIle-
Jlypa uccienoBaHus aHeMuu. Ha mepBoM 3rarme ydyuThIBaeTCsl MPOLEHTHOE COAEPKAaHHE MUKPOLIU-
TapHbIX 3pUTpouuTOB. Ha BTOpOoM 3Tane cienyer npoeputh koaunuectso MCV, RDW u RBC.

OcHOBHasl TIeJIb 3TOTO MCCIICIOBAHUS 3aKJII0YaIach B M3y4eHUH d(P(EKTHBHOCTH pean3a-
WU CTPATErNH TUAarHOCTUKY aHEMUU MAaTEMATUYECKUMU METO/IAMH.

Pexomenayercs MHTErpupoBaTh MHHOBAIIMOHHBIC aJTOPUTMBI, BKIIIOUas MapaMmeTphl, OTpa-
KArOIINe TeMOTTIOOMHU3ALNIO SPUTPOLUTOB U PETUKYIOLMTOB, sl YAYUIICHHUS JUATHOCTUKH aHe-
muii [10].

Ba)xHO yCTaHOBUTH TOYHBIE U HAJECKHBIE KPUTEPUU KaK ISl BBISIBJICHUS KOHKPETHBIX MPHU-
YUH aHEMHH, TaK W JJISI OLEHKHA BO3AEHCTBUSA CTpaTeruii BMemarenbcTBa. [locme 3Toro moiKHbI
OBITh TIPOBEACHBI 00s3aTEIbHBIC U MPOCTHIE JIJIS BBIOJIHEHUS J1a00paTOPHBIE UCCIIETOBAHMUS.
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UCIOJIb30BAHUE METOJIMKH
VK 004.4:004.9 IPOIHO3UPOBAHUS YPE3BBIYAMHBIX
_ ] CUTYALIU B COCTABE IPOI' PAMMHOM
DOI: 10.37493/2307-910X.2021.2.5 [UIAT®OPMbI COMPSIKEHNS CHCTEM
MOHUTOPHUHI'A U DKCTPEHHOI' O
OIOBEILLEHUS

THE USE OF EMERGENCY SITUATIONS
FORECASTING TECHNIQUE AS PART OF A
SOFTWARE PLATFORM INTERFACING
SYSTEMS OF MONITORING AND EMERGENCY
ALERT

Deodepanvroe 2ocyoapcmeennoe agmonoOMHoe 00pazosamenpvHoe yupedcoenue evicuiezo oopazosanusn «Cegepo-
Kaskazckuii ghedepanvusiii ynugepcumemy, 2. Cmagponons, Poccus,
E-mail: tretyak@infocom-s.ru

Annomauyus: B oannoii cmamve asmopamu Onucvlgaemcs 102udeckas apxumexmypa unmezpayu-
OHHOU NAam@opmbl pa3HOPOOHBIX CUCMEM U UCNONb308AHUE MEMOOUKU NPOSHOZUPOBAHUS YPe38bIUAUHBIX
cumyayutl 8 pexcume peaibHo20 8peMeHU, NO360AAIUASE NOBLICUNb MOYHOCHb U OOCHIOBEPHOCIb Pe3)ib-
mamoe npocHo3uposanust O aoodol pacuemnou mooeau 4YC, komopas npeonaznavena 0is UCHONb308AHUS
6 PAMKAX NPOSPAMMHBIX KOMNLEKCO8 CUTYAYUOHHO20 YNPAGTEHUSL.

Mamepuanvt u memoowi.

s onucanus e3aumooeicmeaus. Mooyael Mexcoy cobou npedcmasieHd 102udecKdss apxumeKkmypa
UHMESPAYUOHHOU NIAMPOPMbL, 8 PAMKAX KOMOPOU UCHOLbIYEMCs MEMOO NPOSHOZUPOBAHUS YPEe3GbIYAIHbIX
cumyayutl. Ymounenue pacuemuvix Mooenell Ype3sbluatiHblX cumyayuell pedaiusyemcs nymem UCnoib308a-
HUsL Memooa NPOSHO3UPOBAHUE KOPOMKUX BPEMEHHbIX PAO0S8 NOLYYEHHBIX 3HAYEHUN OM USMEPUMENbHbIX
0amuuKo8 npu NOMowU YmouHeHHo20 memooa bpayna.

Peszynomamui. [Ipedocmasnennas memoouxa nogviuiaem 00CMOBEPHOCHb Pe3yIbmamos npocHO3u-
posaHus, Komopas obecneuugaemcs uibmpayuell HedOCMOBEPHLIX NEPEUUHBIX OAHHbIX, NOJYYACMbIX OM
UBMEPUMENLHBIX OAMYUKOE, C UCNOTb308AHUEM KOPPETAYUOHHO20 ananusa. B ceoro ouepedwv ucnonvsosanue
OaHHOU MeMOOUKU NPOSHO3UPOBAHUSL CNOCOOCMBYEN C80EBPEMEHHOMY BbINOIHEHUIO 3A0aYU NO BbIABIEHUIO
yepo3 eos3uuxkHogeruss YC, ux mMoodenuposanuro u npoSHO3UPOBAHUIO, d MAKICce 8blpabomke 000CHOBAHHO20
peulenus Ha 3a0eliC808arUe CUCHEM ONO8EWeHUs U UHPOPMUPOBAHUSL.

3akniouenue. Hcnonvzosanue Memoouxu npocHO3UPOBAHUS UPE3BbIYALIHbIX CUMYAyUll 8 pedcume
PeanbHO20 8PEMEHU 8 COCMABE NPOSPAMMHOU NAAM@OPMbL CONPSICEHUS CUCTHEM MOHUMOPUHEA U IKCMPEH-
HO20 ON0BeweHUst 03808 3HAYUMETbHO NOBLICUMb MOYHOCHb U QOCHO8EPHOCHb PE3YIbMAmo8 NPOSHO-
3uposanust 01a 10boi pacyemuoti mooeau 4YC 8 yensx nposedenusi SKCMpeHH020 ONoseueHlsl HaceaieHus, a
maxoice pacuupums 803MONCHOCIU ONEPANUBHOZ0 YAPABIEHUA U KOHMPOAS HOMEHYUATbHO ONACHbIMU
npoyeccamu u A61eHUIMU.

Kniwouesvie cnosa: unmezpayuonnas niamgpopma, npomoxon CAP, memoouxa npoeHo3uposanus,
KOPPEeNAYUOHHASL Mampuya, 8U3yaiusayusl paciemos.

Abstract: The article describes the logical architecture of the integration platform of heterogeneous
systems and the use of emergency forecasting techniques in real time mode, which allows to improve the ac-
curacy and reliability of forecasting results for any emergency calculation model, which is intended for use
in the framework of situational management software complex.

Materials and methods.
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To describe the interaction of the modules with each other, the logical architecture of the integration
platform is presented, within which an emergency forecasting method is used.. The refinement of the emer-
gency situations calculated models is realized by using the method of forecasting the short time series of the
obtained values from the measuring sensors using the refined Brown method.

Results. The presented technique increases the reliability of the forecasting results, which is provid-
ed by filtering the unreliable primary data, obtained from the measuring sensors using correlation analysis.
In turn, the use of this forecasting technique contributes to the timely implementation of the task of identify-
ing threats of emergencies, their modeling and forecasting, as well as the development of a reasonable deci-
sion on the use of warning and information systems.

Conclusion. The use of emergency forecasting technique in real time mode as part of the software
platform for the interface of monitoring and emergency warning systems can significantly improve the accu-
racy and reliability of forecasting results for any emergency calculation model for the purpose of population
emergency warning, as well as to expand the capabilities of operational management and potentially dan-
gerous processes and phenomena control.

Key words: integration platform, CAP Protocol, forecasting technique, correlation matrix, visualiza-
tion of calculations.

Introduction

According to the Decree of the President of the Russian Federation on November 13, 2012
No. 1522 "On the creation of a comprehensive system of emergency notification of the population
about the threat or occurrence of emergencies” and the minutes of the meeting of the Government
Commission for the Prevention and Elimination of Emergencies and Fire Safety dated June 18,
2013 No. 4, the Concept of creating an integrated system for informing and alerting the population
in the event of a threat of emergencies was adopted, on the basis of which methodological recom-
mendations were developed for the creation of an integrated system for emergency alerting the
population about the threat or occurrence of emergencies.

According to this concept, an integrated system of emergency warning of the population
(KSEON) about the threat or occurrence of emergencies (ES) is understood as a complex of soft-
ware and hardware tools for monitoring systems for hazardous natural phenomena and man-made
processes and alerts to bring signals and emergency alert information to the authorities. manage-
ment, forces of the unified state system for the prevention and elimination of emergency situations
(RSChS) and the population in automatic mode. In accordance with this, the CSEON has funda-
mental differences from the already existing systems for alerting the population in that such a sys-
tem must be integrated with systems for monitoring and forecasting emergencies, i.e. based on the
measurement information coming from the sensors, while notifying the appropriate control body of
the RSChS.

It is important to note that at present each monitoring system solves only its own narrow
range of tasks and, as a rule, has limited possibilities for integration with other systems, as well as
with emergency warning systems. This significantly complicates the construction of CSEON on the
basis of existing warning and monitoring systems without special subsystems that integrate and
process data from various subsystems to make an informed decision on notification. Otherwise, un-
justified evacuation of the population can lead to significant unjustified costs.

To solve the problems of developing technologies for integrating heterogeneous information
systems on the basis of a single information integrating platform for interfacing laboratory control
and monitoring systems with centralized warning and information systems, which would expand the
capabilities of monitoring emergencies and threats that can lead to them, as well as realize the pos-
sibilities on timely forecasting of possible dangerous states of objects of observation for the purpose
of emergency notification of the population, as well as to expand the possibilities of operational
management and control of potentially dangerous processes and phenomena, while significantly
reducing the time for integrating existing information systems into a single integrated system [1].

The software integration platform includes a number of subsystems, each of which imple-
ments the corresponding functionality. Interaction between subsystems occurs at the message level,
thereby making it possible to get away from the strong coherence of the solution and at the same
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time use the advantages of event interaction, bypassing the need for each module of the subsystem
to periodically check for new tasks.

One of the most important subsystems is the modeling and forecasting of emergency situa-
tions. It can be divided into long-term forecasting technologies and short-term forecasting technolo-
gies. Technologies for long-term and short-term forecasting are based on computational models, the
input data of which are data from measuring sensors, data from monitoring systems, Earth remote
sensing and aerial photography.

Examples of such models are:

- a model for analyzing the consequences of emergency situations at chemical industry facil-
ities;

- model of early fire detection;

- a model for simulating possible earthquake scenarios;

- model for assessing gas leakage;

- a model for forecasting river flows.

Forecasting technologies based on long-term and short-term forecasting models are part of
software systems that use GIS to visualize modeling results [2-5], for example, displaying on a map
the territory of areas affected by emergencies, areas with an increased likelihood of emergencies, as
well as various scenarios of emergencies. The visualization of forecasting results helps to more ef-
fectively use the notification of the population in the event of a threat and the development of emer-
gency situations, to carry out timely evacuation of the population from the areas of the expected
emergency.

A feature of short-term forecasting is the ability to analyze fast processes in real time. Short-
term forecasting models perform the task of determining the probability of an emergency threat or
assess and predict the consequences of an incident or accident that has already occurred. At the
same time, short-term forecasting models, in contrast to long-term forecasting models, are mainly
used to calculate the current data coming from various sensors and monitoring systems. In the Rus-
sian Federation, calculation models are used based on methods (hereinafter referred to as basic
models) developed by sectoral government bodies and approved by the Ministry of Emergency Sit-
uations, for example:

- methodology for calculating flooding zones during hydrodynamic accidents [6];

- methodology for predicting the scale of contamination with potent toxic substances in ac-
cidents (destruction) at chemically hazardous facilities and transport [7];

- methodology for assessing the consequences of emergency explosions of fuel-air mixtures
[8].

In this article, the authors propose to consider the logical architecture of the integration plat-
form, which makes it possible to describe the interaction of the system modules, as well as the de-
veloped forecasting methodology, which makes it possible to increase the accuracy and reliability
of forecasting results for any computational model of emergency situations, which is intended for
use within the software integration platform..

Description of the logical architecture of the software integration platform

Within the framework of the integration platform, each of the modules performs a specific
function, all modules have access to a central database, which allows the modules to operate both
their own and common data structures. Direct interaction of modules with each other is reduced to
the transfer of control actions, while the data is consolidated in a common base and is available for
each of the modules. The control action acts as a notification for the module about the need to per-
form a data processing task.
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Fig 1. Logical architecture of the integration platform

The integration bus is the main switching element within the integration solution. Infor-
mation received from various systems is converted and stored in the integration platform.

Incoming data are packets in the format of the international open protocol CAP (Common
Alerting Protocol). Information exchange between the integration bus and third-party systems using
the CAP protocol is carried out using various interfaces. The CAP format contains alarm data that is
sent directly from the integration bus to the notification management system. Also, when receiving
readings from monitoring systems, a notification is sent to the correlation module to start the pro-
cess of processing the received information.

The alert management system is the link between the integration platform and alert systems.
For abstraction from the implementation features of various notification systems, the CAP protocol
is used. The use of a generalized notification protocol makes it possible to transmit information
about the need to start an notification both as a result of analyzing monitoring data and from moni-
toring systems directly via the integration bus.

Each of the modules in the presented architecture is made on the basis of a single platform
with support for receiving notifications about the need to start data processing from a common da-
tabase. The correlation module, the short-term forecasting module, as well as the emergency model-
ing and forecasting module are based on the developed forecasting methodology, which is de-
scribed below.

Forecasting technique

The proposed technique solves the following tasks:

- filtration of unreliable primary data received from measuring sensors;

- short-term forecasting of time series of primary data received from sensors;

- performing emergency forecasting, based on basic models with current and predicted pri-
mary data;

- visualization of modeling results using current and predicted primary monitoring data.
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At the first stage of the methodology, primary data are collected from various measuring
sensors and monitoring systems, for example, water level sensors, pressure sensors, gas analyzers,
weather stations.

At the second stage, unreliable data are identified using the methods of correlation analysis
(correlation module). The need to identify inaccurate data is due to the fact that the collection of
measurement information is performed from remote systems, as a rule, without the possibility of
monitoring their health, while there is also a problem of distortion of primary data during transmis-
sion over unstable communication channels.

At the third stage, the forecasting of short time series of the obtained values from the meas-
uring sensors is carried out. The obtained forecasting data allows you to track the trend of the
measured value and prevent going beyond the permissible values.

At the fourth stage, emergency situations or accident consequences are simulated in accord-
ance with the basic design models with current measurement data and predicted primary data.

At the fifth stage, the simulation results are visualized, as a result of which a graphical situa-
tional model is built that displays the emergency zones on the map - polygons, in which the current
and predicted (for different time intervals) emergency zones are displayed in separate layers.

Let us consider in more detail the mathematical models used within the framework of this
technique.

Revealing inaccurate data using correlation analysis methods

In this case, the input data of the correlation processing model are the values of the sen-
sors.d, (z,....z;) - From the set of obtained heterogeneous values of Z, a set of input parameters P is

formed, on the basis of which it is possible to determine the presence or absence of an emergency
situation, as well as to assess the consequences and possible development.

To determine the reliability of the Z values, the present study used correlation analysis
methods, which make it possible to identify the relationship between the values of various infor-
mation sensors. For this, the sensors are combined into groups G(d,,...,d;), in which the sensor val-

ues ds,...,d; correlate with each other. For the values of a group of homogeneous sensors, the
strength of the connection between the values of Z is estimated by the value of the Pearson pair cor-
relation coefficient ry,,. Relationship between Z values of sensors dj, ...,d; is identified on the basis
of preliminary observation data and recorded in the form of a correlation matrix.

Y
X zZr || oz z
Z] | - -
z; Ty | .- 1 e | Py
z; Tyr | oo T o] 1

Fig 2. Correlation matrix

Before assessing the reliability of the values, the process of aggregating the time series of
the obtained values is performed, that is, their time series lead to uniform intervals of reference
points, while the time series with smaller intervals is taken as a basis.

For this, smaller intervals are consolidated into large intervals and the values of the time se-
ries are aggregated in these enlarged intervals. To recover the missing values of the time series, lin-
ear interpolation by neighboring points is used. Next, the Pearson pair correlation coefficient ryx is
calculated for each of the pairs of the correlation matrix. In case if ry > 0.3, then such a pair is ex-
cluded from the matrix. The values included in the remote pairs are unreliable and indicate the pres-
ence of an anomaly, and are not used in emergency modeling.

Short time series forecasting

For forecasting, it is proposed to use the refined Brown's method developed by the authors
for short time series with the persistence property [9].
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The developed method of analysis and short-term forecasting of data obtained from infor-
mation sensors consists of the following steps:

- analysis of stationarity / nonstationarity of the time series;

- estimation of the maximum time forecasting radius;

- forecasting the time series of the observed process for a given time radius.

The analysis of stationarity / nonstationarity of the time series is carried out by dividing the
time series into segments and identifying the fulfillment of the conditions under which for each
segment 7 =2,n the equalities hold:

- average size: 7(2) = z(3) =...z(n);

— variances: D(2)=D(3)=...D(n).

The admissible limit of deviation of the mean and variance from their previous values for
stationary processes is 5%.

When assessing the maximum time radius for predicting the observed parameters of a criti-
cal situation, a method is proposed that matches the forecasting radius to the depth of long-term
memory, described in [10].

Forecasting the time series of the observed process for a given time radius is performed ac-
cording to the calculation formula of the improved Brown's method [9]:

Z, =(2—I-|)-zi71+(l-|—1)-zi72, (1)

where H — average value of the Hurst exponent.

Predictive modeling and visualization of simulation results

Basic models represent a complex function of parameter values obtained from information
sensors or monitoring systems, which determines the presence or absence of emergency situations,
or calculates the damage caused as a result of emergency situations:

f(P)={y cY}, (2)

where P is a vector of monitoring data values obtained as a result of filtering unreliable pri-
mary data Z (see clause 3), y is the state of the observed object, for example, "NORM",
"ATTENTION", "ALARM", or y is a vector of values, received when calculating damage or possi-
ble threat y(ya,...yn).

In the event that the base model calculates the emergency area (for example, the probability
of a dam break and the area of possible flooding [6]), then the visualization of the modeling results

can be represented as a set of polygons S(S,,...,s,) ,formed by the GIS, that is, as a function of the
calculated data:

S=1(y). 3)

In addition, the basic model can form a forecast of the development of the situation, reflect-
ing the scenario of the development of emergency situations for a certain period of time. In this
case, the vector y includes a plurality of states of the object of observation over the predicted time
intervals. The visualization of the results of such a model will be represented by a vector M, which

includes various states t of the observed object M(S,,...,S,). An example of such a model is the

model for assessing contamination during the destruction of a chemically hazardous object, which
predicts the affected areas for different periods of time after the accident [7].
The sequence of actions for predictive modeling and visualization of results can be repre-
sented in the form of a diagram (see Figure

Input data Modeling Visualization

Sa(Spsess ) or
P(py.p)—® r» [\ &
Mp(Si(sp 08, -0 S: (5p, -05,))

3).

Fig 3. Predictive modeling and visualizing results diagram
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Let us consider various ways to refine predictive modeling, taking into account the forecast-
ing data of the time series of monitoring data values. As a result of short-term forecasting of time

series using the refined Brown's method, we obtain the set P,,...P, , each element of which corre-

sponds to the predicted time interval. For basic models that form a calculation only for the current
state of the object of observation, modeling is performed both using the current values of P as initial

data, and using each element P . Visualization of the results of predictive modeling and visualiza-
tion of the results, taking into account the forecasting data of time series, in this case, will be repre-

sented by a vector M, which includes the current state of the object of observation S, and various
predicted states of the object of observation MFA,(SFE,...,SFA,k), each of which is formed by the pre-

dicted value of the primary data P .
For basic models capable of forming a forecast of the development of emergency situations

for a certain period of time, preliminary preparation of forecast data is performed P . For this, the
time series I51,...f>k is reduced to report intervals corresponding to the time intervals for which the

base model generates a forecast for the development of the situation, that is — P,,...P.. As well as at

the stage of filtering unreliable primary data to bring time series P to uniform intervals of reference
points, coarsening of smaller intervals or restoration of missing values by the method of linear in-
terpolation is used. Next, simulation is performed, the results of which will contain the current state

of the observed object S, and various predicted states of the observed object M, ...,M,, from which

is formed the vector M, containing states S,

s . » related to the corresponding reference interval t.

As a result, the visualization of the results of such a model will be represented by the vector
M(SP,Mﬁ(Sﬁll,...,Sm)).

Input data Modeling Visualization
Received data: P(p,, ...,p;) —pp| With received data: f(P) > IW(SP.M}-,(S}-, ..... S}; ) or
Predicted data: P, ... P, With predicted data: f(P) M(S, ‘MP(531 _____ SI’J,: )

Fig 4. Predictive modeling and visualizing results diagram in terms of time series forecasting data

The sequence of actions of predictive modeling and visualization of results, taking into ac-
count the data of forecasting time series, can be represented in the form of a diagram (see Figure 4).

Conclusion

The presented logical architecture of the integration platform makes it possible to combine
monitoring and forecasting systems that are heterogeneous in composition and principles of opera-
tion, with centralized warning and information systems to increase the efficiency of the functioning
of complex systems for emergency warning of the population about the threat of occurrence or
about emergencies, into a single complex.

The use of the methodology, which is implemented as part of the software platform for in-
terfacing monitoring and emergency warning systems, allows timely fulfillment of tasks to identify
threats of emergencies, their modeling and forecasting, as well as to develop an informed decision
on the use of warning and information systems, as well as visualize the forecasting results on a sin-
gle geoinformation basis, which allows interactively displaying on the map the current and fore-
casted areas of emergency action, depending on the changing input measurement data received
from sensors and external monitoring systems.
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APPLICATION OF THE TEXTUAL
INFORMATION ANALYSIS METHOD
FOR THE PROBLEM OF
CLASSIFICATION OF SCIENTIFIC
ARTICLE
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Annomauus

Paccmampusaemcs 3a0aua knaccuguxayuu Hayunvix cmametl.

Mamepuanwst, memoowvl, pazyiomamost U 00CyHcOeHUA

ﬂ]l}l peuteHus npe()ﬂazaemc;z ucnoJjib3oeaniv M€m0(), OCHOBAHHBILU HA COBMECHHOM npume-
HeHuu MoOeau Mewra cio8 U MoOeaU 102UCMUYECKOU peepeccuu. Crauana np0u3600umc;z MOKEeHU-
3ayus Kopnyca mexkcmos, paccuumsigaromes éeca mepmurnos (TF-IDF) u na ochosanuu nonyuen-
HbIX 6€COo068 cmpoumcs mampuya npusHaKkoes. 3amem Hacmpaueaemcs ajlcopumm 06yquuﬂ Mooenu
JIOCUCIMUYECKOU pecpeccull, ONMmuMuzupyrowet QYHKYyuo nomepsb Kpocc-3HMPONUIO MemoOoM
cmoxacmu4ecKkozo 2pa0ueHmH020 cnycka. 3KCI’l€pMM€H7’I’l npoeodumc;z HAa Ha6ope aClHHblx, cocmo-
awem uz 2825 mexcmos, onyoiuKo8aHHuIX 8 HAYYHBIX JHCYpHaANax. B xooe uccredosanus bvina npo-
geoena OUEHKa 6JIUAAHUA muna moKeHna Ha mo4HoCnlb KJZaCCLl¢1/lK(lL;MM MOdeJZM, a makokce cpasHusa-
J1ACb MOYHOCMb MOOENU TOSUCMUYECKOU pecpeccull, ONMUMUUpyrouiet hyHKyuio Kpocc-sHmponuu
C PasHbIMU UOAMU KAACCUDUKAMOPOS, UCNOIbIYVIOWUX MEeMOO ONOPHLIX 8eKMOPO8, U Klaccugu-
Kamopom, UCHONb3YIOUWUM Memo0 k-Onudcatiuux coceoell.

3aknwuenue

IIpeonooicennuiii Mmemoo npeononazaemcs UCNOIb308aNMb NPU CO30AHUU PEKOMEHOAMeNbHOU
cucmemvl, Komopas 6yoem aHaIUu3UpPo8aAms COOePAHCUMOe HAYUHOU CIambsl U npediazams nooxo-
osawyue koowl YK unu xoowvl nacnopmos cneyuanviocmetl BAK.

Knrwueesvie cnoea: Kamezopusayusil meKkcmoe, Kﬂaccuqbukauuﬂ meKkcmoe, K/zaccud)ukauuﬂ
HAYUHbIX cmamel, JO2UCMUYEeCKAasi pecpeccus, NnepeKpecmudas dHmponus, kpocc-snmponus, TF-
IDF, mawunnoe obyuenue, 00pabomra ecmecmeeHHO20 A3bIKA

Abstract

The problem of classification of scientific articles is considered.

Materials and methods

For the solution, it is proposed to use a method based on the combined application of the
bag of words model and the logistic regression model. First, the text corpus is tokenized, the term
weights (TF-IDF) are calculated, and a feature matrix is constructed based on the weights ob-
tained. Then the training algorithm of the logistic regression model is tuned, which optimizes the
cross-entropy loss function by the method of stochastic gradient descent. The experiment is carried
out on a dataset of 2825 texts published in scientific journals. In the course of the study, the influ-
ence of the token type on the classification accuracy of the model was assessed, and the accuracy of
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the logistic regression model that optimizes the cross-entropy function was compared with different
types of classifiers using the support vector machine, and the classifier using the k-nearest neigh-
bors method.

Conclusion

The proposed method is supposed to be used to create a recommendation system that will
analyze the content of a scientific article and offer appropriate UDC codes or codes of passports of
the specialties of the Higher Attestation Commission.

Key words: categorization of texts, classification of texts, classification of scientific arti-
cles, logistic regression, cross-entropy, cross-entropy, TF-IDF, machine learning, natural language
processing

Introduction

Classification of scientific articles is an urgent task for a wide range of specialists and scien-
tists who write and publish their works in scientific journals. For example, when writing a scientific
article (or theses), the problem arises of assigning a certain UDC code to the work. To solve this
problem, the teacode service [1] is currently actively used, it greatly simplifies the solution of the
problem of determining the UDC, but still requires considerable effort in the search and does not
exclude the high probability of an erroneous choice. Another example of the problem of classifying
a scientific article is the problem of correctly correlating a scientific article to one of the specialties
of the Higher Attestation Commission, recorded in the corresponding passports. In this article, we
will consider the solution of only the second problem.

Setting up the classification algorithm

The above problems can be automated and solved using machine learning methods to classi-
fy the content of a scientific article. In this regard, the purpose of this study is to adapt the logit
model to classify scientific articles using the bag-of-words model. In the bag of words model, the
text is presented as an unordered set of all words included in it, without taking into account infor-
mation about grammar, word order or relationships between them, but taking into account infor-
mation about their number. For each word, the term frequency is calculated, and for each document,
the inverse document frequency is calculated, after which the term frequency is multiplied by the
inverse document frequency. The resulting statistical measure (TF-IDF) is used to assess the im-
portance of a term in the context of a document. To train a logistic regression model, a feature ma-
trix with TF-IDF values for each word in each document is fed into the input. For one epoch, the
model alternately makes predictions for a fixed number of documents, and if any of the predictions
is wrong, the cost / loss function and new gradient values are calculated for it, then a gradient step is
made. After the end of the epoch, the model makes predictions for all documents from the test sam-
ple. The average value of the loss function is calculated and if it is less than the best value calculat-
ed in previous epochs, the current version of the model is saved. If the value of the loss function
does not change for a given number of iterations, we conclude that further improvement of the
model is impossible and stop training.

Let's consider in more detail the stage of preparing the matrix of features. A bag of words
can be represented as a matrix, the rows of which correspond to individual documents or texts, and
the columns to the token. The cell value at the intersection will be the number of occurrences of the
word in the document. When preparing a bag of words, the text is broken up into tokens using a
lexer (tokenizer, segmenter), which can be words, numbers and punctuation marks, as well as other
tokens or character sets that the lexer can recognize. Of all the tokens, only the tokens of the words
of the Russian language are selected, which are further lemmatized, i.e. are reduced to dictionary
form. For each token, the number of occurrences in the document is counted and, based on this data,
a bag of words matrix is created. Matrix rows correspond to documents, and columns correspond to
tokens. Tokens and documents in the matrix should not be repeated.

The next step is to calculate the TF-IDF statistical measure for each token and document
pair. To find out the frequency of a term, it is necessary to calculate the ratio of the number of oc-
currences of the token in the document to the total number of words in the document [2]:
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N

2N (1)

where n; — the number of occurrences of the token t in the document, and the denominator is
the total number of words in the document.

In order to calculate the reciprocal frequency of a document, it is necessary to calculate the
ratio of the total number of documents in the collection to the number of documents in which the

token is encountered [2]:
D
idf (t, D) = Iog(—|{d. - L|t| ) }J

tf (t,d) =

(2)

where |D| — the number of documents in the collection,|{d;eD|ted;}| — the number of documents
from collection D in which the token t occurs (when n; # 0). Next, we multiply the TF and IDF val-
ues and build a matrix of features, where the rows correspond to individual documents or texts, and
the columns correspond to the token. The cell at the intersection will contain the TF-IDF value for
the corresponding token in the corresponding document [2]:

tfidf (t,d, D) =tf (t, d) xidf (t, D). (3)

Consider the learning process of a logistic regression model. Since the data represents esti-
mates of the importance of terms in the context of documents, assume that the relationship between
the input data and the classes is linear. The model can be defined by the following formula [3, 4]:

9(x) = o(®" x+b), (4)
1
olx)= 1+e™’ (5)

where y(x) — is a model output, xeR? — feature vector supplemented with a fictitious single feature
weR? — weight vector, o(x) — logistic function b — bias.

Before training, the sample with examples must be divided into training and test. This is
necessary so that after training the model on the training set, it is possible to check the quality of the
model on the test set. The model is trained iteratively, one iteration is called an epoch. For one
epoch, the model receives a batch of a certain fixed number of training examples, called a batch.
For each training example, the model makes a prediction. For incorrect predictions, the average
value of the loss function (binary cross-entropy) is calculated [5]:

BCE(Y,y) =-ylog(y) - (1-y)log(l - y) — min, (6)

where y — the class of the training example, and y — the calculated value of the logistic re-
gression function. In order to understand where to shift the weight in order to minimize the error for
a specific training example, it is necessary to take the derivative of the loss function with respect to
this weight.

Let's calculate the average values of the gradients for each weight and use them to adjust the
weights. After the end of the training epoch of the model, the model makes predictions for each ex-
ample from the test sample. For mispredictions, the average of the loss function is calculated. If the
value of the loss function has decreased in comparison with the value calculated for the previous
epoch, it is necessary to save a copy of the model, since further training does not guarantee the im-
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provement of the model. The training of the model stops when the value of the loss function has not
decreased for a certain fixed number of epochs, set at the beginning of the training process.

The given model is capable of predicting belonging to two classes. In order for the model to predict
belonging to more than two classes, the vector of weights must be replaced by a matrix of weights,
and the cross-entropy (cross-entropy) must be used as the loss function [6]:

CE(,y)=->y, log($,). (7)

i=1

Instead of the logistic function, it is necessary to use the Softmax function [7]:

Z

o(2), = — (8)

Implementation and evaluation of the accuracy of the classification algorithm

When implementing the algorithm for the classification of scientific articles, the programming
language "Python" [8] and the modules "torch” [9], "numpy" [10], "scipy" [11], "natasha™ [12] were
used.

To assess the accuracy of the classifier, a corpus of 2825 texts published in scientific journals
was assembled. All texts are assigned a passport code of the scientific specialty of the Higher Attes-
tation Commission, the corpus contains texts related to 7 sciences (Table 1): biological sciences
(03.00.00), technical sciences (05.00.00), economic sciences (08.00.00), philological sciences (
10.00.00), medical sciences (14.00.00), psychological sciences (19.00.00), sociological sciences
(22.00.00).

Table 1- Class distribution
Class 1 2 3 4 5 6 7

Number of texts 615 1143 243 219 170 280 155

7 experiments were carried out (Table 2), in which the accuracy of the model with different
types of tokens was checked. Dictionaries were compiled with tokens consisting of 1 word, 2
words, 3 words, 4 words, 3 characters, 4 characters and 5 characters.

Table 2 - Results of experiments with types of tokens

Number of | Number of unique | Proportion of cor- | Average value of | Average value of

unique to- | tokens after deci- | rect predictions of | the learning loss | the loss function

kens mation of the dic- | the best model function during validation

tionary

Token from 1 lemma 114304 20362 0.86614 0.24047 0.40865
Token of 2 lemmas 1267086 69421 0.84645 0.97052 0.48109
Token of 3 lemmas 2409446 25198 0.84251 0.05909 0.40843
Token of 4 lemmas 2677090 7379 0.81496 0.12485 0.59561
3 character token 35912 18070 0.83070 0.19970 0.52240
4 character token 264916 109481 0.81496 0.91202 0.57146
5 character token 1080037 294957 0.84251 0.79328 0.39698
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When training a logistic regression model, the accuracy of the model weakly depends on the se-
lected type of token, but when using other models, the correct choice of the tokenizer can signifi-
cantly reduce the number of features and increase the accuracy of the classifier.

Then, 8 experiments were carried out, in which the accuracy of the operation of different models
was compared (Table 3). During the experiments, a dictionary with tokens consisting of 3 charac-
ters was used. The software implementation of the models is taken from the sklearn module [13].
The model was trained and evaluated using two different datasets. The volumes of the training and
validation sample were 90% and 10% of the text corpus, respectively.

Since the imbalance of the classes in the dataset can greatly affect the studied models, for each
class the weights of the classes were calculated, which were used to train the models.

Table 3-Results of experiments with different types of models

Model Proportion of correct predictions of the
Ne best model.
1 | Logistic regression with stochastic gradient descent based on adaptive esti- 0.83070

mation of the 1st and 2nd order moments (LogisticRegression Adam, own
implementation)

2 | Support Vector Machine Classification with Stochastic Gradient Descent 0.68110
(SVM SGD)

3 | Support Vector Machine Classification with Radial Basis Function Kernel 0.58267
(SVC RBF)

4 | Support Vector Classification with Linear Kernel (SVC Linear) 0.54330
Support Vector Machine Classification with Linear Kernel and SVC Linear 0.64173
Crammer and Singer

6 | Support Vector Machine Classification with Polynomial Function Kernel 0.12204
(SVC Polynomial)

7 | K-Nearest Neighbor Classification 0.40551

8 | Multilayer perceptron with stochastic gradient descent based on adaptive 0.82677

estimates of the 1st and 2nd order moments. Model optimizes cross-entropy
function (MLP Adam)

Models optimizing the cross-entropy function performed better than support vector ma-
chines and k-nearest neighbors.

Conclusion

The application of the proposed algorithm, which includes the joint implementation of the
bag of words and logistic regression methods, allowed the development of a classifier of scientific
articles. The scientific article coming into the input of the developed software, passing the classifi-
cation stage, is correlated with the well-known scientific specialties approved by the Higher Attes-
tation Commission. Further work will be aimed at complicating the classifier so that it will automat-
ically assign the UDC index to an incoming scientific article. In addition, a graphical interface of
the program will be developed for a more convenient user experience.
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Annomauusn
B cmamve paccmampuearomces npobaemst pazgumusi agmomMamu3uposanHol UHGOPMAYUOH-
HOU cucmembl MOHUMOPUHSA U YNPABIEHUSl MEXHUUYECKUM COCMOSAHUEM 060py006611-luﬂ CIIOHCHBIX
mexHudeckux cucmem (A2C u TOC).
Mamepuanwvt, memoowt, pe3y1bmamot U 0OCYHCOCHUA
ﬂ]l}l YiayduileHus ynpasieHusl 6 YCl06UAX NONYYEeHUA UCKANCEHHO20 KOMAHOH020 cucHaia 0boc-
HOBAHA HEOOXO0OUMOCMb AGMOMAMUYECKO20 pacnosnasarusl u cuHmesda aaHHblx, OCJIOIHCHEHHbIX
KOMNOHEHMOotl ((66]2020» utyma. Hpedﬂaeaemc;l cosoanue npocpammHOcO0 KOMNJleKca, obecnevusa-
nueco MOHUNMOpUuHe U aHaius KOMaHa, 3anpocoe, CucHaulos OISl 3aMeHbl COMHUMENbHBIX UIU He-
PAaACnoO3HAHHbIX KOMAHOHbBIX CUCHA106, NOJIYYEHHbIX Om HeudeHmuqbuuupoeaHuozo abonenma no
HezauwuueHHomy xauany ceazu. Ocywecmensemcs noooopka Haubosee Nnoxoxceu KOMAHObl U3
HAKONJEHHOU OUOAUOMEKU KOMAHO C yuemom 000CHOBAHHOU cmenenu eepoimuocmu coenaoenus u
BO3MOIHCHO20 yu;ep6a cucmeme 6 ciydae ouUbOYHOU 3aMeHbl KOMAHOWbL.
3aknwuenue
Cohopmynuposansl meponpusmus no NOBLILUEHUIO HAOEHCHOCIU NPOSPAMMHO20 KOMNIEKCA C
UCnojib306aHuemM HeﬁPOHHle MexHoN02Ul.
KuaroueBnle ciioBa: YHOpaBJIArOIIME KOMAaH/BI, I/IH(l)OpMaIII/IOHHaSI CHUCTEMA, KaHaJlbl CBs3U,
paciio3HaBaHuE, CUHTC3, HeﬁPOHHBIC TEXHOJIOTHH.
Abstract
The article deals with the problem of development of the automated system of monitoring
and control of the technical conditions of complex technical systems (NPP and TPP).
Materials, methods, results and discussions
It proves the necessity of automatic recognition and synthesis of data complicated because
of the component of “white” noise for the sake of improvement of control under the conditions of
receiving distorted command signal. It offers the development of a software complex providing
monitoring and analysis of commands, requests, signals for substitution of questionable and unrec-
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ognized command signals received from an unidentified caller via the unprotected communication
channel. The most similar command from the library of commands is chosen taking into account the
probability of the coincidence and probable damage caused by erroneous replacement of the com-
mand.

Conclusion

The article offers actions to raise the level of safety of the software complex with the use of
neural technologies.

Key words: control commands, information system, communication channel, recognition,
synthesis, neural technologies.
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nuii (npoexm Ne 19-010-00956 A «Cmpamezusn enedpenusn riemenmos yugposoi sxonomuxu Poccuu ons onmu-
muzauuu e3aumooericmeusn azpecupoeannslx pynn IKOHOMUUECKUX A2eHmOo6 Ha OCHoee pa3eumus J102UCMUKU
yugposvix akmueoe u unmeniekmyanvuou moounsnocmuy/ The article is prepared with the financial support from
the Russian Fundamental Research Foundation (project Ne 19-010-00956 A « The strategy for the implementation of the
digital economy of Russia for the optimization of the interaction of the aggregated groups of economic agents on the
base of the development of digital assets’ logistics and intelligent mobility»

Introduction

The development of modern computer technologies, the empowerment of software, the op-
timization of the architecture of hardware-based computational tools, the increase of sensitivity of
sensors, the integration of various computational frameworks into the system of ACS TP (Automat-
ed control system of technological process) at nuclear power plants (NPP) and thermal power plants
(TPP) has enabled us to control complex equipment maintenance processes in an on-line real-time
mode [8;20].

At the same time the development of technology that would provide improvement of control
under the conditions of receiving the distorted command signal taking into account special semantic
features of the process of recognition of algorithmic commands by managing the equipment of nu-
clear power plants (NPP) and thermal power plants (TPP) is a relevant and practically significant
issue [3;11].

The probable solution of this problem could make it possible to expand the characteristic
profile of means of denoisment for a substantial improvement of control of a distorted control signal
taking into account special semantic features of recognition of algorithmic commands by manage-
ment of equipment of NPP and TPP.

Functional characteristics of an automated information system of monitoringand con-
trol of the technical condition of equipment

The installation of the automated info system of monitoring and control of technical condi-
tion of equipment has made it possible to detect the parameter deviations in the operation of NPP
and TPP [5-7]. On the base of analysis of equipment exploitation processes, described in the math-
ematical model of an automated system of monitoring and control of technical condition of equip-
ment the system enables us to predict the emergence of defects that influence the technical condi-
tion of equipment [1;15]. The workplans are formed for priority repair works according to predicted
category of the condition of equipment [4; 10].

Modern automated system of monitoring of and control of the technical condition of NPP
and TPP equipment implements the following major functions:

o collecting of data containing technological parameters of the process of control of
the condition of equipment;

o processing of current parameters with the use of various mathematic models;

o analysis of the results of processing, modelling and displaying results of the level
of equipment condition index (recognition of the category of the equipment condition);

o representation and provision of information in the system of planning and manag-

ing of control settings as well as that of forecast of equipment condition.
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The central core of the whole system is the sub-system carrying out the assessment of the
level of equipment condition index. In the system is implemented the combination of the various
types of digital monitoring of technical condition of equipment and mathematic approaches to their
processing and analysis of the results for the optimization of technological regimes [13-14; 16].

On the base of set indexes of the influence of parameters on the index of technical condition
of equipment is assessed the probability of the emergence of a defect [9; 22].

In addition to the shown sub-systems is also implemented the process of the digital monitor-
ing of technical condition of equipment. As a result of collection and processing of from the sensors
detecting abnormal situations, that can result into the emergence of defects, the process identifies
the defects caused by the breaking of the normative rules of exploitation [17-19]. The procedure
specifies the causes of their emergence and assesses the likelihood of spillover of the situation be-
yond the controllable technological regimes [12; 21].

The objectives of the system development

For the further development we must resolve the following problems, the successful solution
of which is mostly vital:

¢ to develop the automated command management info system based on the technology of
the recognition and synthesis of date including “white” noise by receiving algorithmic commands of
management of equipment of NPP and TPP;

e to develop the automated system on the base of technology of the identification of au-
thenticity of the source of controlling commands according to a group of settings defined with the
use of neural network-based methods to provide the safety of NPP and TPP operation;

e to develop the system of recognition of ultralow command message transmission based
on the technology of recognition and synthesis of algorithmic commands by management of NPP
and TPP;

¢ to develop the system of command verification for the equipment management system.

Moreover, for the effective solution of these issues it’s necessary to implement the following
supporting tasks:

e to develop methods of creation of a system that would recognize key command signals
and technical commands for a certain technical sub-system that enables to build monitoring systems
for various directions of activity by means of the change of recognition criteria;

e to create a technology improving management and legibility of overnoised command sig-
nals taking into account the major special semantic features of recognition of algorithmic com-
mands by management of NPP and TPP;

e to develop an algorithmic language for the solution of the tasks of development of sys-
tems of automatic recognition and computer synthesis of commands by management of equipment
with certain components making it more difficult to get inside (“to hack™) the system for outsiders
and to intercept the control of the whole system;

o to develop a technology of the automatic preliminary processing of commands and of as-
sessment of commands being received in terms of stability of control under the circumstances of
complicated non-standard and sometimes extreme situations by management of NPP and TPP. The
aim is to improve the stability of control on the base of identification that is immune to interference
by a group parameters defined by neural network-based technologies.

The structure of the constructed software complex

The program complex being developed should include the following program components:

1. The section of preliminary processing providing the decrease in the number of distor-
tions of the command signal caused by imperfection of the recognition program complex and
transmission channel.

2. The section of extraction of parameters of the command signal transforming the dis-
torted command signals into a set of parameters suitable for recognition and immune identification
according to a group of settings defined by neural network-based technologies.
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3. The program complex providing the definition of commands, requests and signals in-
ter alia with choosing the most similar command from the library of commands for the substitution
of command signals received from an unidentified user via an unprotected communication channel.

4. The program complex carrying out the routing of received command signals inside
digital communication center NPP and TPP using the information with a filtrated component of
“white” noise.

5. The program sector giving a command response with the use of technology of syn-
thesis of the distorted received algorithmic commands by management of equipment via all possible
communication channels.

The constructed program complex must provide:

1) The recognition of algorithmic commands by management of equipment of NPP and TPP.

2) A quick definition of setting of recognized technical commands.

3) The management of the speed and reliability of recognition.

4) The highlighting of the informative part in the information flow with a filtrated component
of “white” noise.

5) Development of a set of commands that with probability at least 90% would be able to sub-
stitute correctly the unidentified and questionable commands (according to the criteria of compara-
bility with the library of standard commands). Meanwhile are used the technologies of synthesis of
the distorted received algorithmic commands of management of NPP and TPP via all possible
communication channels in real time and with the minimum retardation.

Characteristics of the constructed program complex

The output data of the developed program complex must be the result of substitution of uni-
dentified commands with the use of technology of synthesis of the distorted algorithmic commands
compared with those from the library of commands taking into account the highest probability of
coincidence and the criteria of potential damage to the system in case of an erroneous substitution
of a command [2].

The system must include the possibility of processing of command signals of low quali-
ty(the decrease of the level of interference, the compensation of distortions) with the aim of provid-
ing the possibility for the further recognition of algorithmic commands by management of equip-
ment of NPP and TPP.

The system being developed must incorporate the automatic program complex for the re-
cording the command signal, for keeping the command signal and for users identification from the
samples of his algorithmic commands by management of equipment.

The program complex being constructed must also include the following program compo-

nents:

o the storage unit for recording and keeping the command signal providing the rec-
ord with minimum distortion of the signal;

o the unit of preliminary processing providing the decrease of distortions of the
command signal caused by the imperfection of the recognizing program complex and transmis-
sion channel,

o the highlighter of parameters of the command signal transforming the distorted
command signal into a set of parameters suitable for identification;

o program complex providing the automated identification of the user by the pro-

cessing of algorithmic commands received via any possible communication channel.
The constructed system will allow:

o to transmit command messages via reliable communication channels with an ex-
tremely inadequate off-take capacity and with a high level of noise interference and distortion;
o to increase the quantity of transmission channels for command messages through

an extreme lowering of the requirement to speed of the transmission.
The special features of the development of digital info services usedfor the needs
of management of NPP and TPP
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According to the experience of some European countries we must take into consideration
that the hopes concerning the intelligent energy, intelligent networks, smart grid, active-adaptive
networks and other similar technologies as universal systems making it possible to optimize any
processes at NPP and TPP haven’t yet proven successful in our country.

The increase of the number of intellectual elements of energy systems with a significant
component of autonomous adaptive behavior gives possibility to the narrow segment optimization
which has been recently widely advertized. And at the same time it creates, which is lesser-known,
the risks of cascade blackouts thanks to the features of the present structure of extremely large en-
ergy systems one of which is the united Russian energy system in contrast to a small segmented
network-based economies of the EU-countries and of that of the USA.

For instance, these are the risks of a sudden rapid gliding trend of energy system under the
conditions of peak consumption exceeding the normative limit values embedded into the every sin-
gle intelligent device which leads to the self-blackout along the chain of the regulating devices in
case of a major accident, especially under the conditions of increase in the consumption of power in
winter.

The approach outlined above makes it possible to identify in realtime the vulnerabilities of
under the information attack and other emergency situations with digital equipment of the nuclear
and thermal power plants, which finally contribute to the strengthening of stability of the operation
of the Russian energy system.

The offered analytic methods of the identification of vulnerability make it possible to im-
plement proactive cascade blackouts of the local control units as a part of clusters maintaining the
stable work of the whole system and to apply relevant measures for the reconstruction of the infor-
mation subsystems of the objects of plants. It gives a possibility to calculate the intended transmis-
sion matrices for the regulation of dynamism of the objects’ operation when integrating them into
synchronous groups for the class of complex nonlinear objects with a time lag when scalar input
and output signals of the local subsystems are countable.

As a result, we preserve the process of taking decisions determined by functional objectives
of individual NPP and TPP facilities and thus is maintained the stability of the system to some list
of variations of disturbance from the predictable area.

Features in the energy sector of Russia

In Russia, taking into account the economic and political realities of recent years, there is an
increasing need to improve the efficiency of the processes of preparation of critical infrastructure
systems to complex or extreme conditions of the impact of negative factors, when the targeted dam-
age of one or more nodes with a large number of connections (degree centrality) leads to the disin-
tegration of the entire fuel and energy super system.

A model of self-organization and decay of functional neural network structures (with a large
similarity in relation to electric power networks) can be applied to TER transportation systems.

The United States has adopted a «National infrastructure protection plan», which includes
an Annex on the protection of power system facilities (Energy Sector-Specific Plan). The main pur-
pose of this document is to plan measures to prevent, neutralize or reduce the consequences of ter-
rorist phenomena of natural or man-made nature on the elements of the energy infrastructure of the
country and to carry out practical measures to prepare the nation for action in the event of terrorist
attacks or emergencies at energy facilities.

Conclusions

Through the construction in a single complex of the monitoring system and system of man-
agement of technical conditions of equipment of as well as the system of self-training and optimiza-
tion of technological parameters of the digital support of the safety of operating of equipment for
optimization of the technological regimes.

For the further development of the system the following steps are to be performed:
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1) The construction of methods of the recognition of key command signals and technical com-
mands for a certain technical sub-system that would allow to create the monitoring sub-systems for
various directions of activity through the change of the recognition criteria.

2) The creation of technology of improvement of management and recognition of the over
noised command signals taking into account the major semantic features of recognition of algorith-
mic commands by management of equipment of NPP and TPP;

3) The investigation of the features of an algorithmic language with components making it
more difficult to get inside (“to hack™) the system for outsiders and to intercept the control of the
whole system.

4) The construction of technology of automatic preliminary processing and assessment in terms
of the stability of control of nonlinearly received algorithmic commands in complex non-standard
inter alia extreme situations by management of equipment of NPP and TPP for the improvement of
the stability of control on the base of methods of noise-immune identification on a group of parame-
ters defined by the neural network-based methods.

5) The construction of automated command control info services on the base of recognition
technology and data synthesis complicated by the component of “white” noise when receiving algo-
rithmic commands for the management of equipment.

6) The creation of automated services on the base of technology that recognizes the authentici-
ty of the source of control commands according to a group of settings defined by the neural net-
work-based methods for the provision of the security of operating of NPP and TPP.

7) The creation of technology of extremely low-speed transmission of command messages on
the base of recognition technology and synthesis of algorithmic commands by management of
equipment.

8) The construction of automated command services on the base of automatic recognition tech-
nology and data synthesis complicated by the component of “white” noise when receiving algo-
rithmic commands for the management of NPP and TPP for the optimization of the process of mon-
itoring of received commands.
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AHHOTAIUA

Yeenuuenue UHmMeJlleKmyalbHocmu 30()01{, peutaemolx ¢ NOMOWbHO MOOUTILHBIX Kuéequusw—
yeckux cucmem (MK®C), mpebyem npumenenus uckyccmeennvix neuponnwix cemeil (MHC) u me-
mooos 21yo60K020 MyIbmuaceHmHo2o 0oyuenus ¢ nookpenienuem (I’ MOII).

Mamepuanwvt, memoowt, pe3y1bmamot U 00CYHcOeHUA

Llenvio pabomul saensemcs ymeHvuleHUe BbIYUCIUMENbHOU clodcHocmu ungepenca MHC
npsamMo2o pacnpocmpatenus 3a cyem: 1) nepexooa om nonnocesaznou cmpykmypwvi MHC k paspe-
arcennou, 2) paspabomku memooa I'MOII coemecmuou onmumuzayuu 6ecos u cmpykmypol MHC. B
Kavecmee 0CHO8bl 0715 pazpabomxu ucnoavizoganuce memoovt MADDPG u SET. C nomowwio npeo-
aaz2aemoz2o0 memooa Owvliu aOCH’ILlZHyI’I’Zbl Cﬂe()y;ou;ue pesyibmamol: ]) eblyuciumenlbHas CaoxHc-
Hocmb ungpepenca MHC cuuocena na 12%, 2) ooyuennas MK®C demoncmpupyem maxyro dce
aghghexmusnocmo, kax npu 0dbyuenuu ¢ nomowbro memooa-ananoea MADDPG.

KuroueBble cioBa. [ 1y6okoe mynrbmuazeHmuoe 0oyueHue ¢ NOOKpenieHueM, UCKYCCMBEHHble
HelpoHHble cemu, MoOUIbHble Kubepguzuueckue cucmemsl, ONMUMUSAYUSL CIPYKITYPbL.

Abstract

Increasing the intelligence of tasks solved using mobile cyber-physical systems (MCPS) re-
quires the use of artificial neural networks (ANNs) and methods of multi-agent deep reinforcement
learning (MDRL).

Materials, methods, results and discussions

The aim of the work is to reduce the computational complexity of the feed forward ANN infer-
ence due to: 1) transition from a fully connected ANN structure to a sparse one; 2) development of
the MDRL method for joint optimization of the ANN weights and structure. The MADDPG and SET
methods were used as a basis for the development.

Conclusion

Using the proposed method, the following results were achieved: 1) the computational com-
plexity of the ANN inference is reduced by 12%; 2) the trained MCPS demonstrates the same effi-
ciency as when teaching using the MADDPG method.
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BBeagenue

UckyccrBennsie Heliponnsie cetn (MHC) 3apexomennoBanmu cebs kKak 3pQPeKTUBHOE Cpe-
CTBO pEIIEHUS] UHTEJJIEKTYaJIbHBIX 3a/1a4 U HAIIM CBOE IPUMEHEHHE AJIs YIPABJICHUs, paclo3Ha-
BaHUS 00BEKTOB, IPOTHO3UPOBAHUS, ONITUMHU3AINH, 0OPaOOTKH CUTHAJIOB B CICAYIOMIMX 007IacTsAX:
HPOU3BOJICTBO, POOOTOTEXHHKA, JICKTPOIHEPreTHKa, OAHKOBCKOE Jeno, MeiauiuHa u ap. [1]. B
cllydae pellleHus 3aJad yIpaBlieHus onTUMH3alus BecoB ucnosibdyeMbix MHC ocymecTsisiercs
Merogamu obydeHus ¢ noakperuienuem (OII, anrm. reinforcement learning). Hecmotpst Ha naB-
HOCTB MEPBBIX paboT, HOBas BosHA nomymapHocTd OIl o0ycnoBneHa MosSBICHUEM METOJIOB TITy0o0-
koro ooyuenus ¢ nojakperuiearem (I'OIl, anrn. deep reinforcement learning), OCHOBaHHBIX Ha HC-
nosib3oBanuu MHC.

B nannoii padote qist onucanust MHC BBoaATCA cienyromye TEpPMUHBIL:

— xoHurypanuss MHC — konuuectBo cinoéB u HeiipoHoB B kaxzaoM cioe MHC (cornacHo
OIpEeJICJIEHUIO O0ILero Ha3HaYeHUss KOH(PUrypalus — B3aMMHOE PacIloIOKEHUE KaKUX-TMOo mpej-
METOB MJIM COOTHOLIEHHE OT/IEIbHBIX YACTEH CI0KHBIX IIPEIMETOB);

— ctpykrypa MHC — coBokynHoCTh cBsi3eil Mexy Heliponamu MHC (cornacHo onpeneneHuo
00I1Iero Ha3HAYCHHS CTPYKTYPa — COBOKYITHOCTH CBSI3€H M@Ky YacTIMHU 00BEKTA);

— tonosorust MHC — coBokynHocTh KoHpuUrypauuu u crpykrypsl MHC (1o ananoruu ¢ Tono-
JIOTUEW KOMMYHUKAITMOHHBIX CETEM), SIBJISIONIASACS IMOJHBIM ONMCaHueM HepoHoB U cBszeit MTHC.

Opuum u3 BaxHbix BompocoB ['OIl sBnsiercst BoIOOp Tomosnoruu ucnonszyemoit MHC. He-
ynaunelii BbiOOp Tomonorun WMHC Moxer npuBect K npobiieMaM HenooOydeHUs (aHIJIL
underfitting) win nepeodyuyenus (auri. overfitting) [2]. Takxe u3dbrouHocTs Tomojorun MHC
YBEJIMUYUBAET BbIUMCIUTENBHYIO cll0KHOCTH (BC) nngepernca MHC, uto B cBOtO ouepe/ib MPUBOIUT
K YBEJIMYEHUIO HEOOXOAUMBIX BBIUMCIUTENBHBIX PECYPCOB Ha CTaUM (PYHKIIMOHUPOBAHU. Y BEIH-
YeHHe TpeOOBaHMM K BBIUYMCIHUTEIBHBIM PECYpCaM MOXKET ObITh KPUTUYECKH Ba)KHBIM JUISl TaKUX
obnacteil npuMeHeHus1, kak MoOuibHbIe poOoThl U BITJIA. OcoGyro aktyansHocTh BC uHdepeHnca
HNHC npuoOpetaer B Takol pa3HOBUIHOCTU MyJabTHAreHTHIX cucteM (MAC), kak MyJabTHareHT-
Hble MoOunbHBIE KuOepdusmueckue cuctembl (MKDC). Metonst ['OIl monmyunnu nanpHeiiiee
passutue st npuMeHenuss B MK®C, B Buae MeTo 0B ri1y00KOro MyJiabTHAareHTHOTO OOy4YeHHs C
nojkpemienneM ('MOIT) MAC. Uutepec k MAC 00ycnoBiieH cleAyomUMU IPUYUHAMU: TPUMeE-
Henne MAC u3 6osiee MPOCTHIX areHTOB BMECTO OJHOTO 00JIee CIIOXKHOTO areHTa SIBJISETCS SKOHO-
mudeckd Oonee ddextrBHbIM [3]; neneHTpann3oBaHHOE pelieHre 3a1au ¢ nomoisio MAC xa-
pakTepusyercs 0osee BBICOKOH 3(P(EKTHBHOCTHIO MO CPABHEHUIO C aHAJIOTMYHBIMU IIEHTPAIU30-
BaHHBIMU METOAaMHU [4]; MOBBIMIAeTCsI BEPOATHOCTH BBIIOJIHEHHS II€IEBOH 3a/1auu 3a c4eT Oosee
BBICOKON ycTonunBocTH (pyHKUIHOHMpoBaHUS MAC 1o cpaBHEHMIO C €IMHUYHBIM areHToM. Bax-
HBIMH Bomnpocamu uccienoBanuss MAC SBISIIOTCS BONPOCH! YIpaBieHHs MoBeneHueM [5,6], xon-
JICKTUBHOTO TpUHATHUS pemienuit [3], pacnpenenenus pecypcoB [7] u obecnieueHus 6€30MacHOCTH
[8]. MomHbIM ¥ yHHUBEpCAILHBIM CPEICTBOM peEIICHHS HWHTEIUICKTYaTbHBIX 3a]ad SBISETCS HC-
M0JIb30BaHKE UCKycCTBeHHbIX HeHpoHHBIX cerell (MMHC) u rmy0okoro oHOareHTHOro oOy4eHus C
noakperuienreM [9,10]. Kak cnexyer u3 uznaraemoro nanee 0030pa, B HeKOTopbix Mertogax [ MOIT
cnoxHocTh Tonojorun MHC pacTér ¢ yBennueHneM KOJIMYeCTBa areHTOB.

Takum o0pa3zom, akTyalabHOHM 3aj1aueil sBiseTcs onTUMU3aIMs He Toiabko BecoB MHC mpu
I'MOII, Ho Takxke u Tononoruu ucrnonszyemelx MHC, B Tom unciie u ux crpykrypsl. st pemenns
JTaHHOM 3a7aun B paboTe MpeIokeH METOJI COBMECTHOM ONTHUMM3ALUU BecoB U CcTpyKTypsl MHC
npsamoro pacnpoctpanenus npu ['MOIL

CoBpeMeHHOE COCTOSTHHE TPOOIEMbI

CymectByromnue metoasl [’ MOIT moryt ObITh pa3feneHbl M0 OOBEKTY ammpOKCUMAIMKM Ha
neHHocTHEIe (value-based) u rpaguentHsie (policy gradient); mo ycrmoBusiM 0Oy4deHHsI HA COBMECT-
HbIE U HE3aBUCUMBIE.
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B 1IeHHOCTHBIX MeTOJaX 0OBEKTOM aNMpOKCUMAIMK SBISAETCS (QYHKIHMS [IEHHOCTH Q8 rpa-
JUCHTHBIX METO/IaX OOBEKTOM AMMPOKCHMAIIUK SBISIETCS OJUTHKA NPHHATHS pelieHuit i 6es/c

¢byHKLIMEeH LIEeHHOCTH ;. IleHHOCTHBIE METOMBI IIPEJCTaBJICHbl B OCHOBHOM METOJaMU Ha OCHOBE
anroput™ma ooyueruss DQN (deep Q-network) [11] u ero moauduxanuu DRQN (deep recurrent Q-
network) [12]. OcHOBHBIMHU HeIOCTATKAMHU LIEHHOCTHBIX METOIOB SIBJISIOTCS: CPABHUTEIBHO HHU3Kas
apdexruBHOCTh 00ydeHus [13]; opueHTHPOBaHHOCTH HAa PAa0OTY C JAMCKPETHBIM MPOCTPAHCTBOM
JIEUCTBUM.

K rpagueHTHBIM MeTolaM He3aBHCUMOro oOydeHusi oTHocutcs meron FTW [14]. Meron
FTW npencrasisier co0oil afanTanuo 0AHOAreHTHOTO METO0/1a IIIyO0OKOro o0y4eHus ¢ MoJKperie-
HUEM Ha OCHOBE CTPYKTYphI actor-learner IMPALA [15]. B pabote [16] moka3aHo, 4To ajzanTupo-
BaHHbIE O/IHOAr€HTHbIE I'PaIMEHTHBIE METO/bI B MYJIbTUAr€HTHOHN cpelie 00aaiaoT ciaaboil cxonu-
MocThi0. Iy perieHust TaHHON mpoOsieMbl B pabore [16] mpenoxeH rpaJueHTHBIH METOI COB-
mectHoro ooyuerns MADDPG (MultiAgent Deep Deterministic Policy Gradient). B pa6ote [16]
nokaszaso, 4ro merogx MADDPG o6nanaer 6onbmieii 3ppeKTHBHOCTBIO, €M METO bl HE3aBUCUMO-
ro oOyudenus Ha ocHoBe anroputMoB DQN, DDPG u TRPO.

Hennoctueie metoasl 'MOII npuMeHUMBI TOJIBKO JUIS 3a7a4 C JUCKPETHBIM MHOKECTBOM
nevictuil. I'panuentueie merosipl 'MOII ¢ coBMeCTHBIM 00yu€HHEM areHTOB MPUMEHHUMBI K 3aj1a-
9YaM C HEMPEPBHIBHBIM MHOXECTBOM JEHCTBUN M MUMEIOT XOPOUIYIO CXOJIMUMOCTh, OJHAKO 00JIalatoT
IJIOXOM MacIITabupyeMOCThIO MPU yBeJInueHuu KoiaudecTBa areHToB B MK®C. ['paguenTHbie Me-
toxel 'MOII ¢ He3aBUCHMBIM O0yYEHHEM areHTOB 00ECIeYUBAIOT BBICOKYIO YCTOMUMBOCTh (PYHK-
[IMOHUPOBAHHMSI, OJTHAKO UCIIBITHIBAIOT MPOOJIEMBI C TIPEO0ICHHEM HECTAIIMOHAPHOCTH cpebl [17].
B nannoii pabore 3a ocHoBy B3sT MeToq [ MOIT MADDPG BcneacTBe ero BEICOKON CXOAMMOCTH.
Baxxnoii 3agaueit siBnsieTcs ynydieHue macimrabupyemoctu metoga MADDPG 3a cuer ontumusza-
nun crpykrypsl MHC. Pemenue naHHOM 3agauyd MO3BOJMUT MOBBICUTH IPUMEHHMOCTb METOZA
MADDPG B peanbubix MKOC.

Hecmotps Ha mpakTHdeckue pe3ynbTartsl, noixydaemsle ¢ nomouipro MHC, cocrossane MHC B
nporecce o0y4yeHus: 0CTaéTCsi HEMHTEPIIPETUPYEMBIM BCIIEICTBHE OOJBIIOIO KOJIMYECTBA AJIEMEH-
TOB U CIIOXHOU cTpyKTyphl. [loHnmanwue Toro, kak MHC oOyuaetcst octaércsi 0HON U3 LIEHTpalb-
HBIX Mpo0seM B MammrHHOM o0y4enuu [18]. [lanHas mpoOieMa yCIIOXKHSET BbIOOP ONMTUMAbHBIX
koHpurypaumu u ctpyktypsl MHC. Ha npaxtuke xondurypauus MHC oObiuHO ompenensercs
OTBITHBIM MyTeM. BbiOMpaeTcs HeKOTOpoe HadajdbHOE 3HAUEHHE Ha OCHOBE SKCIEPTHBIX OIEHOK,
3aTeM BbINONHsAETCS oO0ydeHue. Ecnu oOHapyxuBaroTces cniennduyeckre Npu3Haky, TeKyIas KOH-
buryparus npu3HaETCS HEMOAXOIAIICH U H3MEHsIeTCs HeoOXoauMbiM 00pa3zom [19]. CymiecTByroT
METOABI /ISl aBTOMATU3UPOBAHHOIO CHHTE3a HE TOJBKO KOH(PUIypaluu, HO M apXUTEKTYpbl HC-
nosib3yemoit MHC [20], omHako gaHHBIE METOBI TPEOYIOT OOJBIINX BBIYMCIUTENBLHBIX 3aTpaT Ha
CTaJuu O0yUeHHUS.

Meroas! ontumuszanuu cTpykTypsl MHC nomyunim mmpokoe paciipocTpaHEHHE B TAKOM BH-
Jie MAaIIMHHOTO 00yuYeHUsl, Kak 00y4YeHHUe C yuuTeseM. AKTYaJIbHOU SBISIETCA 3a/1a4ya UCCIIEI0BaHUS
UX IPUMEHUMOCTH U 3(pdexTuBHOCTH Npu ucnonb3doBanuu B T MOIL. O630p no pa3nuyHbIM METO-
nam ontumu3zaimu crpykrypbl MHC mpencrasien B pabore [21]. Taxke B pabore [21] mokaszaHs
CJIO)KHOCTH TPSIMOTO CPaBHEHMsI MHOXKECTBA CYIIECTBYIOIIMX METOJO0B MEXIy coOoil. B manHoi
cratbe ucnonb3yercst Mmetoa SET ontumuzanmu crpykrypsl MHC, npeanoxenHsiit B padote [22].
CyTp MeTOa 3aKIII0YAETCS B UCIIOIB30BAHUH HBOJIFOLIMOHHOTO AITOPUTMa ISl AMHAMUYECKOTO M3-
meHeHus: cTpykrypsl MHC B mpouecce oOydeHusi, BMECTO HCIIOJIb30BaHUSI HEM3MEHHOM 3apaHee
onpeaeneHHoi crpykrypsl MHC. J{ns sToro BMecto mojHOCBSA3HHOM cTpykTypsl MHC ncnone3y-
eTcs pa3pekeHHasl. 3a CUeT pa3peKeHHOCTH ucnonb3yemas ctpykrypa MHC obnagaer BO3MOXXHO-
CTBIO K U3MEHEHHIO (IBOJIIOLIMN), TPpeOyeT XpaHEHHsI MEHBLIETO KOJMYECTBA BECOB B MMAMATH U BbI-
MIOJTHEHUSI MEHBILIEro KOJMMYecTBa omnepanuil. B npouecce o0ydeHus: NepuoIUUECcKH BBITOIHACTCS
Moaudukarus ctpyktypel MHC, B X01e KOTOpO# ynmansercss 4acTh CBsI3el, MMEIOIIMNX Beca OJu3-
KM€ K HYJIO, @ BMECTO HUX CIy4alHbIM 00pa3oM co03/1al0Tcsi HOBbIe. B paboTe mokaszaHo, 4To He-
cMoTps Ha ynpoieHue ctpykrypbl MHC, e€ nponu3BoaUTENbHOCTh OCTAETCS HA TOM k€ YPOBHE, MO
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cpaBHeHHIO ¢ monHOCBA3HOM MHC, a B HEKOTOPBIX cilydasx jaaxe oOsafgaer OoJbIled CXOAMMO-
CTBIO O0yUYEHHUS.

B otnuume ot Takoil oTpaciu rirybokoro oOydeHHs, KaKk pacro3HaBaHHe 00pa3oB, /i€ UC-
MOJIb3YeTCsl OOJBIIIOE KOJMUYSCTBO PA3IMIHbIX apXUTeKTyp [23], B MeTogax riy0oKoro o0ydeHus ¢
MOJIKPEIJICHHEM B OCHOBHOM ucnionb3yroTess MHC mpsimoro pacnipoctpanenus (anri. feedforward
neural networks) [24] u pexyppentusie MHC (anri. recurrent neural network) [25]. B mannoii pa-
6ote paccmarpuatorces Tosibko MHC npsimoro pacnpoctpanenust. [Ipemnaraemsrii B paznene 3 me-
TOJ O0JIaZlaeT TOTSHIIMAIOM JUIS €r0 MOCIICAYIONIeH alanTalliuy K MCIIOJIb30BAHUIO C JIPYTHMHU ap-
xurektypamu MHC.

MeTobl 1 MaTepHalIbl

[Tonxon I'MOII noapazymeBaeT HaM4le HEKOTOPOH Cpeibl & (aurn. environment), MK®C
S, byuxmun Harpagsl T u Meroma IMOII M (puc. 1). TMOII ocymiecTBaseTcs METOIOM MPOO U

olmoOoK B xone B3auMoaelictsugs MK®OC S co cpenoi E B kauectse cpenbl £ UCIIOJNIB3YeTCs pe-

E

aJIbHAs cpejia Win cuMyiisinuoHHas. Cpena = B mporecce 0OyUICHHsI SBISICTCS] HCTOYHHUKOM HHQOP-

Mall¥ O 3aKOHaX COOCTBEHHOro (yHKuuoHupoBaHusi. MKDC S B TMOII MOJEIIUPYETCS KaK

'-mu arentamu. [Tonmutuku i anmpoKCUMHPYIOTCS € TOMO-

2]

Habop momuTuK i MpUATHS peleHuii
w0 MHC, nmapamerpusyembsiMu HabopamMu BecoB “i u crpykrypoit Wi, HasHauenumem merosa
I'MOIT M gpnsiercst onruvmsans HabOpOB BECOB Bi u crpykryp Wi B mporiecce 'MOII. Hasnaue-
are MK®OC 5 B nanHoii CTPYKTYpE OTPAKAETCs C MOMOIIBIO (YHKIIMU HAarpaasl |, OlECHUBAIOLIEN

MI0JIE3HOCTh JIOCTUTHYTHIX ¢ nomoipio MK®C S pe3yJIbTaTOB, C TOUYKU 3PEHUsS pa3paboTunKa CH-
creMbl. [lepednciieHHbIE CYITHOCTH M300pa’keHbl HAa PHCYHKE | mpsMoyroibHUKaMu. JIMHUSAME
0003HauYeHbI TEpEMEHHbIE, NIepeaBaeMble MEXIy CyIHOCTIMU. Hymepauus nepes nepeMeHHbIMU
OTpa)kaeT MOCIeI0BaTENIbHOCTh UX BbIUMCIICHUSI/TIEpEAayu.

DyHKIMA
»{ narpamer | 5. 1
r Meton I'MOII L
M
I
6. Wi(t+l) ei(t+1) 4 ®
’ 2.a
MK®C S ¥ ,
t t t
) 112(019,®,9,0) r
01 1
» RN
On(t) — an(l‘),
,Un(On(t)1W1(t),9n(t))
1,4. CoBokynHoe 3. CoBokymHOE
na6monenne 0¥ neiicreue a' Y
L

CpemaE [¢———

Puc. 1. Cxema 63aumooeiicmeusn cywgnocmeut 'MOIT

Bsanmozeiicteue MK®OC 5 co cpenou £ paccMaTpuBaeTcs Kak UTEpaTUBHBIM MapKoBCKUA

npouecc npuHsaTus pemenus (MIIIIP). B xoxe kaxmoi ureparuu B MOMEHT BPEMEHU t BpImomHs-

IOTCSI CJICAIYIOIIUE ACUCTBHS (HyMepaIus ISHCTBHII COOTBETCTBYET HyMEpaluu Ha prUCcyHKe 1).

E

(th
1. Arentst MK®C 2 HaOJIIO/IAI0T HEKOTOPOe cocTosuue ©  (auri. state) cpeasl © B BHE
(£l

o't = {ﬂ!‘ﬂli =1,n} . )
COBOKYITHOTO HaOJIIOICHUSI i (anrm. observation), rme ~¢ — HaOmIOIEHUE, J0-

CTyIHOE '-My aredry, ™ — KOJIMYECTBO areHTOoB.
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} (£)
2. Kaxnprii -it arear MK®C S Bprunciser MIpEANnoaaraeMoe J1eiCTBHE a; (anTm. action) co-

riacHo nonutrke (anrii. policy) #i npuHATHS peleHuil:

aEt] _ ( Gf;t]’ Wl_{r]’ Hft] )’

[
1)
(el EEE}
rae Wi B Tekymas crpykrypa u Beca MHC, annpokcumupyroniei noauTuKy i

() — e, N -
3. Ilpeanosnaraemoe coBokyrnHoe neiictBue areHToB MK®C S a {a, li=1mn} npu
HeoOxoaumocTH Koppektupyercs metonoM ['MOIIL. CkoppekTHpOBaHHOE COBOKYITHOE ACHCTBHE

a'tt) E

arcHTOB nepenaéres cpene “ .

(t+1)
E HEPEXOIUT B COCTOSIHHE ~ . ®ynkus nepexoja
(& (e4+1)
& Cpeabl U3 COCTOSAHHA 5 B ClIeAyromee COCTOAHUC 5 OIIpEaACIsACTCA 3aKOHAMHA (bYHKI_[I/IOHI/I-

E.

o "l
4. B pesynbrare aeiictBus ¢ cpena

POBaHUS CPEIBI
gt+1) — ¢ (3@, a’(t])_
2
El:t-l'l::l E’
Ha ocHoOBe ciieiyroIiero cocTosiHus cpensl & GopmupyeTcs cieayromee COBOKYITHOE
(t+1)
HabmoneHue 2 arenTos MK®C .
()

5. Bouncastercs narpaga T (amri. reward) ¢ momomipo GyHKIMK Harpagsl T, oTpaxkaro-
1Ieil MOJE3HOCTh coBepiuaeMblx arearamu MK®C S eifcTBuii ¢ TOukH 3peHus pa3paboTynKa CH-

CTCMBI:
r® = 5(s0),0'®, ¢+ D),
3)

6. Metoxg IT'MOII M MpH HEOOXOAMMOCTH BBHITIONHSET Iar ONTUMU3AIMUA U BBIYUCISET 00-
(t4+1) (t+1)

HOBJIEHHBIE Beca i M CTPYKTYpHI ' st momntk i arenroe MK®C 5. OGHOBISHHBIE
(t+1) (r+1)

Beca i ¥ CTPYKTYpHI s ucnosnb3ytorcs arenraMu MK®C Sha(t+1) UTEpaLnu IIpouec-
ca 'MOIIL.

HoBu3zHa npennaraeMoro MeToja 3akijfo4yaeTcsi B KOMOMHHUPOBAHHOM ONTUMHU3ALlUU BECOB U
ctpyktypel MTHC B npouecce 'MOII. Hayunas runores3a ucciaenoBaHus 3aKJIF0YaeTCsl B BO3MOXK-
HOCTH YMEHBIIICHUSI BBIYUCIUTENIBHOU ciokHocTH nHpepenca MHC 3a cuer mepexona OT MOIHO-
cBsi3HOM cTpykTypbl MHC K pa3pexeHHOMH, MpH cOXpaHEeHUH TOH ke 3(PPEeKTUBHOCTH yNpaBlIeHUsS

arearamu MK®C. Kak ciienyet u3 mpuBeIeHHOTO OMMCaHus1, HAa3HAUYCHUEM TpeJIaraéMoro MeToja
g

2]

I'MOII siBnsteTcst ontumMusaius BecoB i u ctpykryp Wi MHC, ucmonb3yeMbIx IS allipOKCHMAIIHK

nomutuk Hi arentos MK®C 3. Beca % u CTpYKTYpbl Wi SIBISIOTCS BapbUPyEMbIMHU TapaMETPaMu
MK®C 5. BxoHoii nepemeHHoit MK®C S sBisercs COBOKYMHOe Habmoenne ¢ Bcex areHToB.
Beixonnoi nepemennor MK®C S sBnsiercs COBOKYITHOE JIEHCTBUE BeeX areHToB . B pesynbrare
o0yuenuss MK®OC 5 meton [MOII M JIOJDKEH 00eCIeunTh MAaKCHMH3AIUIO 10 KPUTEPHIO PE3yIib-

TaTHBHOCTH T+, paBHOTO CpeHEMY 3HAUEHHsI CYMMAPHOMN JUCKOHTHPOBAHHON HArPaJIbl:

— t..(t)
q- = E[Z.yr"],
(4)
E x.
rae - [X] — MaTeMaTHYecKOe OXKHIAaHUE BETHYHHBI |
¥ €(0.1)_ KO3 PHUIHUEHT TUCKOHTUPOBAHMUS.
Ces3p Mexny kputepuem 9+ u meromom I'MOII M saknrouaercs B cinenyromeM. Ilocie

(8

LE o
I'MOII 3nayenue ¥~ wu 9r 3aBHCHT OT COBOKYIHOTO JEHCTBHS , COBEpILIAEMOr0 areHTaMu
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(t)

MK®C na ocHOBe COBOKYMHOro HabmoaeHus © = u monutuk Hi, mapamMeTpusyeMbix BecaMu 8,

u
crpykrypamu Wi
t t t t
qr = E[Z.y*7(s?, 1: (0@, w;, 8)5(s )] 5
Beca % u crpykrypsl Wi Bapeupyrorcs merogom I'MOII B npouecce o0y4eHus, ¥ HE U3Me-
HSFOTCS TTociie o0yuenusi. B Beipaxkennn (5) y Wi n 6, OTCYTCTBYET 3aBUCUMOCTb OT BPEMEHH B BU-

A€ BEPXHETO MHACKCA «(t:] ».

M

BCJ'IGI[CTBI/IC 3aBUCUMOCTH 3HAUCHUA KPUTECPUA PE3YIbTATUBHOCTHU qr or METOoda , IIpeaiia-

raemslii Merox M1 nomken oGecrieunBarh 3HauCHHE KpUTEpHst pe3yibTaTuBHOCTH », conocraBu-

MOE€ CO 3HaYeHHEM, 0OeceynBaeMbIM MeTonoM-anaioroM MADDPG My,

M

Llenmpro pa3paboTKu mpejIaraeMoro Meroja ‘1 sisiercst ynpouienue ctpykryp Wi ¢ ensio

YMCHBIICHUS 3HAYCHUS KPUTCPUA qc, paBHOTO CYMMApHOMY KOJIMYCCTBY CBsA3ell B CTPYKTYypax Wi

O603HauuM HaOOPHI BECOB b u crpykryp Wi kak Gy W, BepbanpHas mocTaHoBKa 3ajauu
pa3paboTKH METO/Ia COBMECTHOW onTuMu3anuu BecoB U crpykryp MHC mmeer cnemyrommii Bum:

HeoOXomuMo paspabortats Merox M1 s noesumeHms dddexTHBHOCTH (GYHKIIMOHUPOBAHUS

MK®C S 10 KPUTCPHUIO KOJIUYICCTBA cBsasei 9c B Auaria3oHe 3HAYCHH I BXOJAHBIX N BBIXOJHBIX IIC-

e

PEMCHHBIX CHUCTCMBbI (D’ }1:], 3a CYCT BApbUPOBAHHA 3HA4YEHHI BECOB " CTPYKTYD w HCIIOJIb3YyC-

mbix MHC mpu orpaHnyeHny Ha MUHUMAIIBHOE 3HAYECHUE KPUTEPUS PE3yIbTaTUBHOCTH T+ v PyHK-

LHOHUPOBAHUU B CPEJIE E

dopMarnpHas MOCTAaHOBKA HAYYHOU 3a7au UMEET cieayromuid Bua. HeoOxonumo HailTu me-

TOH M,y Takow, 4To:
Mll‘{ S; OJA.ISJ E}J WJ EJQ == &'ch :—} DJ‘ {Ii S Q’
(6)

0=1{o o o
rae { } — MHOYKECTBO BO3MOYKHBIX 3HAUEHUN COBOKYITHOTO HAOIIOICHUS areHTOB

A= {ﬂ,} — MHO>XECTBO BO3MOKHBIX 3HAYCHUH COBOKYITHOT'O JIENCTBUS ar€HTOB ﬂ’;

@={fli=Ln}_ MHOECTBO BECOB MOJINTHUK areHToB Hi;

W = {w,|i = 1,n} — MHOXECTBO CTPYKTYp TOJIHUTHK arcHTOB i;;

Q@ = {4,.9,.} — MHOKECTBO PacCCMaTPHUBAEMBIX KPHUTEPHEB dPHEKTUBHOCTH;

Ag, = q] — qf, II€ UHJEKC «I» 3HAUHT «JI0 UCIIOJIB30BaHMU MeToaa» M, MHIEKC «II» — «II0-
cJIe UCIOIL30BaHus MeTojay My,

TIpU OTPaHUYEHUSX HA BapbUPYEMBbIE NEpEMennbie: w; € W S W, i = 1,.. [W|, tae W, , —

MHOECTBO JIOMYCTHUMBIX 3HaueHun W, ES'J. c8Ea riae E}qm — MHOX>KECTBO HOIYCTHUMBIX 3Ha-

Ao’
yenuii @;

OrpaHMYEHHUsI Ha HEBAphUpPYEMBIE IEpEMEHHBIE: 0, € 0 & qu,i =1,..,|0|, rme qu —
MHOYKECTBO JIONyCTUMBIX 3HaueHud O, a; € AS A . j = 1,.., |4], tne 4 2om — MHOXKECTBO JI0I1y-
CTUMBIX 3HaueHuil A.

Jlns maremarudeckoir gopmanuzanuu ctpyktypel MHC B pabote ucnonb3yercs HOTalus,
npeanoxenHas B [22]. MHC npencraBiseTcss Kak MHOXKECTBO JIBYIOJBHBIX TpadoB, 4aCTIMH KOTO-
prix sBistoTcs cion MHC. Ilpumep Takoro npeacTaBiieHus IPUBEIEH Ha PUCYHKE 2.
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rae i —Homep cios, L = 1;

CKpBITBIE CTIOU

i=5

Brixoanoit
cliou

Puc. 2. IIpeocmasnenue cmpykmypot HHC 6 6ude muoscecmea 08y0oibHbIX 2paghos
JIByobHBIH Tpad, BKItoUaromuii (i — 1)-i u i-if cjiom MOXKET ObITh OIMCAH MATPULIEH W

w, = {Wuﬁlj = 1,n0V k= 1,n0},

(7)

W, ix — BEC CBA3M (CHHaIca) Mexay j-M HeiiponoM (i — 1)-ro cios u k-M HeiipoHOM f-ro
ciosi, HyneBbIM cinoeM MHC cunrtaercs e€ BXOAHOM CIl0i;

n' — KOJIMYECTBO HEHPOHOB B I-M ClIo€.

Jlnst pemieHust MOCTaBIEHHOM 3a7a4M IPEeUIaraeTcs MEeTO ] COBMECTHOM ONTHMM3ALMU BECOB
u ctpyktypsl UHC I'MOILI, BrIrO4aroOmuii Cleayronyro IocaeA0BaTeIbHOCTh maros (puc. 3).

ONTUMHM3AIINIO?

Ha

B

1. Teneparms MTHC @
N 5.1. U3Bneuenue
’l‘ h N 4 muunGataa b
N / ¥ 6. O0yueHHe Her
2. HaGnronenue TeKymero ™ / 52 B 3aBepuIeHO?
M| cocrosaus cpens 0¥ -‘ & DRITHCIICHIC
Y MHC — —f» | meneBbIX 3HAUEHHIT Y
/ i / N Ha BbIxogax MHC Jla
/ N/
3. I'eneparus / \\\\ N L v
— [1pE ATPHHUMAEMOT0 b W | | 5.3. Beruncnenue 7. Okcnopt
neiicreus a® \ Gbynkimu noreps L WUHC
AN ¢ ANVAN ¢
N \/ AN
N 4. 3amuch akTa 06 \ 5.4. Onrnvmzanys
4 B3aumoeiictaus eV B — \ BecoB THC 6
00y4aIoILyI0 BBIOOPKY BriGopKa \ ‘
\ 5.5. Onrumusarust
crpykrypsl MTHC w
5. BeInonHUTh

Puc. 3. O600wénnplii anzopumm npeonazaemozo memooda
[ar 1. Bemonnasiercs renepanus MHC ¢ 3aganHoi kKoH(HUTypanuei u moJTHOCBA3ZHOM CTPYK-

Typoi. 3aTeM AJIsl KaKAOTO [-TO ABYAOJIBHOTO rpada, yacTIMU KOTOPOTO SIBISIIOTCS COCETHUE CIIOU
HNHC (puc. 2), BRIIONHSIETCS TeHEpalusi HAa4aJIbHOW CTPYKTYpPhl W; ¢ Tomojoruei Ipacma-Penbn
3aJJaHHOM Pa3peKEHHOCTH € COTJIACHO CJIEAYIONIEMY YPAaBHEHUIO:
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‘]‘1!- +11]

P(Wl ;,.H:) = i ! (8)

ni~in
rue P[Wz',;,k) — BEPOSITHOCTh 00pa30BaHUs CBSA3U MEXIY j-M HeipoHoM B (i — 1)-m cioe u k-
M HEHPOHOM B I-M CJIO€.

Ilar 2. Bemonssiercst HaGmoxenne o' TEKYILETO COCTOSHUS st cpens! E.
[ITar 3. BeimosHseTCsS TeHEpalysi COBOKYITHOTO JECUCTBUSA a? arenramu MK®C 5§ Ha ocHOBe
£3]
HOJIMTUK IPHHATHUS PEIIEHUS K,

a® — {P:Et] (G{t] {t] H{t]) |1 -1 n} (9)

[ITar 4. Ha ocHOBE COBOKYITHOT'O JI€MCTBUS alt MOJIETTUPYETCS CIEIYIOIIEE COCTOSTHUE CPEJIbl

sy onpenensiercs narpaga . Akt onbita B3aumoseiicTus €' (anri. experience) B Bue
KOpTexa:
elt) — (S{t] {t+1] {ﬂ) (10)
3aIMChIBACTCS B 00ydarolyo Beioopky B
B® — {B(ﬂ;e(ﬂ } (11)

[ar 5. C 3amaHHON MEPUOIUYHOCTHIO BBIIIOJIHAETCS ONTHUMM3ALMS BECOB U CTPYKTYpbI HC-
nonb3yembix MHC, Brittoyaromas cieayomme 1eHCTBUsL.

Ilar 5.1. U3 oGyuatoweii BeiGopku B uspnexaercs muanbary b pasmeprocrn d:

b®~ BE), (12)

TJIe «™~z» 0003HAYAET OTEPAIMIO U3BICUCHUSI CITyIaiiHOM BEIOOPKH pa3MepHOCTH d.

(£)
[lar 5.2. JIng kaxporo sjeMeHTa MUHHOAT4a b}. BBIYHCIIETCS YTOYHEHHOE 3HAYCHHE ¥;
g @-QyHKkuuM Ha OCHOBE ypaBHeHUs bennmana:

y; = {t] +}’Q( (t+ 1] {:+1:|) _

_ { +]—’Q( (t+1) #Eﬂ (Sj{t-l_ﬂ’wi{ﬂ’gfﬂ))' (13)

ar 5.3. Beiuucnsercs (byHKuI/I;I HOTEPh, 00LIast IS Bcero MuHHGaTya b

[ar 5.4. Beimonnsercs ontuMuzanus BecoB MHC ¢ nenpio MuHUMH3AIMN QYHKIIUN TOTEPD
£ MeTos0M rpaJUeHTHOTO CIyCKa.

[Iar 5.5. B kaxa0M AByI0JALHOM rpade W; 3agannas qois { Hanbosee caadbIX cBsA3el yua-
JsieTCs, BMECTO HUX JOOABIISAIOTCS TAKOE jK€ KOJTMYECTBO HOBBIX CIIyYalHBIX CBSA3EH.

ar 6. [Ipu 1ocTHXKEHUH MaKCUMAIbHOIO 3HAYEHUS MO KPUTEPHIO , BBINOIHSIETCS BBIXOJ
U3 1UKiIa o0ydeHus u skcnopt ooydennsix MHC na mare 7.

Pe3yabTaThl

Jlnist IpOBEPKHU BBIIBUHYTOM HAy4YHOH T'MIIOTE3Bl OBLJIO MPOBEACHO SKCIIEPUMEHTAIBbHOE MC-
crenoBanue d((HEeKTUBHOCTH MpeaioxkeHHoro merona M, . B xone nccinenoBanust ObUIO BBITIOTHEHO
ooyuenne MCPS nns 3agaun KoonepaTuBHON HaBHUTallMU, U3JI0KEHHOH B [16], ¢ moMomipio nipes-
noxkeHHoro meroaa My u metona MADDPG M.

B xone 3kcnepumeHTa BapbUpOBaIOCh 3HAYEHHUE CTENEHU PA3PEKEHHOCTH £ , C LENbIO BBISIB-
JIEHUS 3aBHCHUMOCTH 3HA4E€HMsI OIPaHUYMBAIOLIETO KPUTEPUS g, OT 3HAYECHMsI LIEJIEBOTO KPUTEPHUS
.. COOTBETCTBYIOIIAsA 3aBUCUMOCTD MPUBEECHA HA PUCYHKE 4.
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-“O/\

q,, OTH. e]L. s MADDPG

IIpenm. meTonn
-120
-125
-130
-135
-140

-145

-150 >
0,6 0,65 0,7 0,75 0.8 0,85 0,9 0,95 1 1

q., OTH. e]I.

Pucynok 4 — 3aBucUMOCTB KPpHUTepPHS O, OT KPUTEPHS 0,

Kak crnenyer u3 pucynka 4, npu 3nadeHud g, = 0,94 moxeT ObITh TOCTHTHYTa JaXke 0OJb-
11as pe3yabTaTUBHOCTD 4, QyHKIIMOHUpoBaHUa oOyueHHON MHC, yem npu ucnonb30BaHUU MOJTHO-
ces3upix MMHC. Tlpm 3amanHOoM orpanmdyenuun Ha d¢dexkruBHocth MK®C 1o kpurepuro
q, = 124,2 o kpuTepuro g, MOXET ObITh TOCTUTHYTO cHIKeHue Ha 12%. Takum obpazom, Leib
pa3paboTKK METoa COBMECTHOM ontumu3anuu BecoB U cTpykTypsl MHC mpu I'MOII moxHO cun-
TaTh JOCTUTHYTOM.

BriBOaBI

B crarbe mpennokeH MeTol COBMECTHOM OoNTHMMM3auuu BecoB U cTpykTypsl MHC npsimoro
pacnpoctpanenus npu 'MOII. HoBusHa npeasiaraeMoro MeTo/a 3akjr04aeTcsi B COBMECTHOM OIl-
tuMu3anuu BecoB U ctpyktypsl MHC B mporiecce 'MOIL. B kadecTBe 0CHOBBI JUIsl pa3paOOTKH HC-
nons3oBanuck Meto MADDPG ontummsanmu BecoB MHC npu 'MOII u metox SET ontummza-
un cTpykrypbl MHC mpu o0ydenuu ¢ yuuteneMm. B xoze skcnepuMeHTOB ¢ MpeiaraeMbIM METO-
JIOM OBLITM JOCTUTHYTHI CIENYIOIIME Pe3yNbTaThl: 1) BEIUMCIUTENbHAS CI0XHOCTh HHpepenca NMHC
B pe3ynbTate onTuMu3anuu crpykrypsl MHC camkena Ha 12%; 2) MK®C, o0yueHHas ¢ TOMOILIbIO
MpeAJIaraeMoro MeToja, AEMOHCTPUPYET Takyro ke dpdektuBHOCTh, Kak 1 MK®DC, obydyeHHas ¢
nomoIneko Metoga-aHaniora MADDPG. Oxxuiaercs 4To npeaokeHHbI MeTo 1 OyAeT moje3eH npu
peanuzanuu ['MOII 8 MK®C ¢ Manoii BEIMUCIUTEIBHOW MOIITHOCTHIO ar€HTOB.
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I'.C. Anues [G. Aliev]

PABPABOTKA METOJA INIOBBINEHUA HAAEKHOCTH
CUCTEM WJIEHTUOUKAIUHU, UCTTIOJB3YIOIIUX OHP
B KPUCTAJIVIAX CO3Y B KAYECTBE

V]IK: 681.327.67
UIEHTHOUKATOPA

DEVELOPMENT OF METHOD FOR [IMPROVING
IDENTIFICATION SYSTEMS RELIABILITY USING SRAM
PUF AS IDENTIFIER

Hucmumym ungpopmayuonnvix mexnonozuii u menexommynuxayuii, ®I'AOY BIIO «Cesepo-Kagrazckuii
geoepansuviit ynusepcumemyn/North-Caucasus Federal University,
e-mail: georgyaliev@gmail.com

Annomauus

B cmamve npusedenvl pezynibmamsi npogedenusi uccied08anus 0ecpadayuoHH020 8030¢eli-
CMBUs HA AYelKU Namsamu 8 npoyecce UCnoIb306anus 6 kavecmsee Hocumens PH®. [{na eco cHu-
JHCeHUsl ObLIU NPeONloNHCEHbl U IKCNEPUMEHMATILHO OYeHeHbl MemoObl 60CCMAHOBNIeHUs 1eeK, KO-
mopbvle NO8bIUAIOM HAOEHCHOCb CUCeM UOeHMUDUKAYUU, UCTOb3YIOWUX 8 Kauecmee HOCUmels
uoenmuguxamopa cmaobunvHule 3navenus PHD ¢ kpucmannax CO3Y.

Mamepuanwst, memoowvl, pe3yibmanmut u 00CyHcOEHUS

Ilposeden ananuz pe3ynbmamos ucciedo8aHusi NOGbIUEHUS HAOEHCHOCTU CUCTNEMbL UOEH-
mugukayuu, UCnoIL3yIOWell 8 Kayecmee Hocumeliss annapamuo2o U0eHmuduKkamopa cmaduibHvle
3HaueHus HeuHuyuaiusuposannou namamu mukpocxem CO3Y, ¢ nomowpio memooos 8occmanos-
JIeHUs1 siYeek Kpucmannos namamu. Pazpabomarnsi memoowvl soccmanognenus saueex ¢ noMoubo
aneopummo8 80CCMAHOBNIEHUsL s1YeeK, OMAUYAIOWUECS OM U3BECIMHBIX YMEHbUIeHUEM 8PeMEeHU Pa-
bomul.

3akniouenue

B pezynvmame npumenenus ancopumma uacmuuno2o goccmanosienusn 10% 3uauenui 010-
Ka Namsamu HA0e#CHOCMb cucmemvl ospacmaem 6 1,37 paz no cpagHeHuro ¢ cucmemo, 20e cma-
PpeHUue npoucxooum ecmecmeeHHblM 00pa3oM, 8peMs Ha 8occmanosieHue ucnoavsyemces 6 10 pas
MeHbule, YeM npu NpuUMeHeHUU areopumma noaHO020 80CCMAHOBNEHUsl, 0OHAKO, HAOEHCHOCMb NPU-
MeHeHus eviute Ha .24,

KiroueBble ciioBa (u3nuecKkd HEKJIIOHUpYeMasi (QYHKITUS, CTATUYECKUE OIEPATHBHO 3arlo-
MUHAIOIIUE YCTPOUCTBA, CUCTEMA HICHTU(UKAIINY, CTAOUITFHBIC U HECTAOMIIbHBIE TYSUKH. CUCTEM-
HBIM aHaJIN3, OllEHKA HAJCKHOCTH, JACTPAIAII MUKPOCXEM.

Abstract

The article presents the research results of degradation effect on memory cells while used as
PUF carrier. To reduce degradation, author proposed and experimentally evaluated new cell re-
covery methods which increases reliability of identification systems that use SRAM PUF stable cells
as an identifier carrier.

Materials, methods, results and discussions

Method increasing reliability was described in identifications systems that using SRAM
PUF stable cells by developed cells recovery methods. Methods of cell recovery using cell recovery
algorithms have been developed, which differ from the known ones by reducing the operating time.

Conclusion

As a result of using the algorithm for partial recovery of 10% of the values of the memory
block, the system reliability increases by 1.37 times compared to the system where aging occurs
naturally, the recovery time is used 10 times less than when using the full recovery algorithm, how-
ever, the reliability of it application is higher by 0.24.
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Key words. physical unclonable function, static random-access memory, identification sys-
tem, stable and unstable cells, system analysis, chip degradation.

Beenenue

[To maHHBIM CTAaTUCTHUKH, IpelacTaBieHHON mopranamu «We are social» u «Hootsuite» Ha
Hauyano 2021 roxa, 1OCTyH K CETH UHTEPHET UMeeT 4,66 MIIpJ 4elIoBEK, 4To cocTaBisier 59,5% ot
00IIIero HaceJIeHUs IJIAHETHI, 3aPETUCTPUPOBAHO 5,22 MIIPJ YHUKAIBHBIX MOJIH30BaTENCH MOOHIIb-
HOH CBSI3U, MOJIb30BATEISIMU COLUAJIBHBIX ceTel ABIsA0TCS 53,6% OT MUpPOBOTO HaceneHus. B kon-
e 2020 roma IlpaBuTenbCTBEHHAss KOMUCCHS IO ITU(DPOBOMY Pa3BUTHUIO YTBEpAWIA JOPOKHYIO
KapTy pa3BUTHUsA TEXHOJOTMM HHTEPHETa BELIEH, KOTOPYK IOATOTOBUJIA pPOCCHICKas rocynap-
crBeHHas koprnopauusi «Pocrex». Cornacno ee miuanupyercs K 2024 roay BeIIETUTh CyOCHIN Ha
paszButue 41,6 Mapa pyosieid, B pe3yabTaTe 4ero 0k KOMIIAaHWH Ha MUPOBOM pPBIHKE BhIpacTeT 00-
nee yeM B 3 pasa. JlopoxkHYI0 KapTy NOAAEPKAIM CIEAYIONINE IPEACTABUTEIN OTPACIU IPOU3BOA-
CTBa W BHeApeHUs TexHonormu uHTepHeta Bemieii: PAKUDB, S7Techlab, Acconmanus ®unTex,
Sberbank, Blockchain Lab, biokueitn—tuiardopmer 1ZZZ10, I'K «OcnoBa», AO «HIIIT McTok nm.
[Hokuna», Qmodule Lab u apyrue.

TexHONOTHsT WHTEpHETa BEIEH HCIONB3YIOTCS B TaKMX OOJIACTSIX KaK: HOCUMBIE YCTPOM-
CTBa, YMHBIN JI0M, yMHas ojexzaa, Smart TV, yMHbIe 1€BailChl AJis1 )KUBOTHBIX, YMHBII TPaHCIOPT,
YMHBIN TOPOJ, CTpaxoBasl TeJIeMaThKa, yMHbIe paboune MecTa, YMHbBIE 2JIEKTPOCETH, YMHBIE 3aBO-
JIbl, TOYHOE 3€MJIE/IETINE, YMHbBIE CKBaKUHBI, T€0JIOKALIMOHHBI MapKETUHT, YMHbIE CKJIaabl U IpY-
rue.[1]

Bo Bcex obnacTsax mpuMEHEHHUs] TEXHOJIOTUM WHTEpHETa BEIle U YCTPOMCTB, MOAKIIOYEH-
HBIX K CETU MHTEPHET U COTOBOM CETH, UCIIONIb3YIOTCSI PA3IMUHBIE TEXHOJIOTUYECKUE PELLICHUS JUIs
UACHTUPUKAIMA CYOBEKTOB CHCTEMBl. BBHIy IIMPOKOTO PAaCHpPOCTPAHEHUS TEXHOJIOTUH, B TOM
qHcie B TAKUX CTPATETHYECKUX OTpacisaX, Kak: JIEKTPOIHEpPreTUKe U 100bIya MOJE3HBIX UCKOTae-
MBIX — KPUTEpUN HAJEKHOCTH SIBJISETCS OYEHb BaXKHBIM MapaMeTpoM. TakuM oOpa3zoM, CHCTEMBI
UACHTUPUKAIUHN U ITpo0JieMa UX OpraHU3alliy CTAHOBUTCS Bce OoJiee akTyallbHOM.

B Hacrosiiiee Bpemsi MOCTPOEHUE CUCTEM MAEHTHU(HUKAIIMKA OCHOBBIBACTCS Ha JBYX pas3inuy-
HBIX TMOJX0J1aX, B paMKax MEpBOT0 HMCIOJIb3YeTCs MpOorpaMMHpyeMble WACHTU(UKATOPBI, CUCTEMA
UICHTU(PUKAIUN 3aIHChIBAET B YCTPOMCTBO YHUKAJIbHBIA MACHTHU(UKATOP, KOTOPBIM B Ipolecce
UICHTU(PUKAIMK B MOCIEAYIOLEM OYyJIeT CpaBHUBAThCS C AITAJIOHHBIM, XPaHUMBIM B CHCTEME,
HampuMmep, mac—ajpeca CeTeBbIX KapT, WIEHTU(UKATOPB! YCTpoilcTB mHTepHeTa Beel, IMEI co-
TOBBIX T€JIE(POHOB U Jp. AJIbTEPHATUBHBIM IMOAXOJOM B JaHHOW OOJIACTH SIBIISIETCS NMpPUMEHEHUE
anmnapaTHbIX MJIEHTU(UKATOPOB, X OCOOEHHOCTHIO SIBJISIETCSI HEBO3ZMOXKHOCTh MX M3MeHeHus. On-
HUM U3 METOJIOB OpraHU3alluy armnapaTHbIX UJIEHTU(UKATOPOB SBJISAETCS MPUMEHEHNE TEXHOJIOTHH
¢usnveckn HeksoHUpyeMbIX (yHKuud (PH®D), ocobeHHOCTH 3TOM cUCTEMBbI 0a3UpylOTCsS HA He-
KOHTPOJIMPYEMOM (OPMHUPOBAHUN YHUKAJIBHBIX CBOWCTB BHYTPU HOCUTEINS, TAaKUM OOpa3oM, 4TO
HEBO3MOXKHO CO3/1aTh TOYHYIO MaTEMaTHYECKYIO MOJIENb CUCTEMBI U (PU3UUECKYIO KOIHUIO.

CymiecTByIonMe CHCTEMbl HJIEHTH(HKAIUU, MOCTPOEHHbIE Ha 0a3ze MpOorpaMMHUpPYEeMbIX
UJCHTU(PUKATOPOB, HE SBIISIOTCS HAJEKHBIMH, TOTOMY YTO CYIIECTBYET BO3MOKHOCTh KOMIIPOME-
Taluu, MOAMEHBl U YHUUTOXKEHUS UIEHTHU(PUKATOPA.

B xone pa3pabotku Metona ObuaH uccienoBanbl PHO Ha OCHOBaHWU KPUCTAJLIIOB MUKPO-
CXEM CTaTHYECKOIro OMEepaTHBHO 3anoMuHaromiero ycrpoictsa (CO3VY), B kotopoM popmupoBaHue
YHUKAJIbHOTO UJIEHTU(PHUKATOPA TPOUCXOIUT HA MPOTSHKEHUN BCEX TEXHUYECKUX MPOILIECCOB MPOU3-
BOJICTBA, OT (JOPMHUPOBAHUS KpHUCTAILIa 10 mocienyoomeil nutorpagpun. Tak kaxaas MHUKpocxema
NaMsITH BHYTPH B MOMEHT I10/1a4M HAPsHKEHUS (GOpMUpPYET YHUKaATbHOE 3HaYeHNE HEMHUITUAIU3H-
poBaHHO# mamsaTu B siueiikax CO3VY[3]. B 3aBUCUMOCTH OT CHMMETPUHU TPAH3UCTOPOB, GOPMHUPY-
IOIUX SAYEHKY MaMATu, OyAeT MOSBIATHCS J1Ba BUJA 3HAUEHUN — CTaOWIIbHbIE U HecTaOuibHbIEe. B
CTaOMIIBHBIX SYeHKax HaOII0aeTCs CUIbHAs aCHMMETPHs TPAaH3UCTOPOB, B PE3YyJIbTaTEe Yero Oyaer
(dbopMHpOBaTbCS OJHO M TOXKE 3HAUEHHE OT M3MEpeHUs K u3MepeHuto. HectaOuibHble SUEHKH
HUMEIOT CIIa00BBIPAXKEHHYIO aCUMMETPHIO STYeeK, TAKUE sTUeHKHU OyayT U3MEHSTh CBOE 3HAUCHUS ITPU
Pa3IMYHBIX PKCIEPUMEHTAX, TAKUE 3HAUECHMs ABIIAIOTCA «HENpeAcKazyeMbIMu». B kauecTBe uueH-
TU(PUKATOPOB MOTYT IPUMEHATHCS 3HAUEHUS CTAOMIIBHBIX YEEeK U UX aJpeca.
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[IpeumymectBom npumeHeHus O@HO® B mukpocxemax CO3Y B KkauecTBe ammapaTrHOro
uaeHTHU(PUKATOpa SABJISETCS UX MOBCEMECTHOE NMPUMEHEHHE BO BCEX DJIEKTPOHHBIX YCTPOMCTBax B
KauecTBE ONEpaTUBHOM MaMsTH, B KOTOPOU XPAHSITCS TaKue JaHHBIE KaK:

) BEITTOMHAEMBIN MAITUHHBIA KO
. BxopHbIe 1 BRIXOJHBIC JaHHBIE, 00pabaThIBAEMBbIC TTPOIIECCOPOM;
. BpeMmennbie qaHHbIC TIPOTPaMM.

Martepuajibl 1 METOIBI

Pa3paboTka MaTeMaTH4YeCKMX METOHOB OLEHKH CTENECHHU JAerpajaluu s4eeK NaMATH

mukpocxem CO3Y

B uccnengyemoii cucteme aerpanaius siueek BieudeT 3a co00il MosiBjIeHHe OUTOBBIX OMIMOOK
B CJICZICTBUY U3MEHEHHUS (PU3NYECKUX CBOMCTB TPAH3UCTOPOB, U3 KOTOPBIX COCTOUT siUYeiiKa MaMATH,
COCTOSIHMSL KOTOPbIX (opMHpYyeT 3HAYEHUS HEUHULUAIU3UPOBAHHOM MMaMATH, HW3MEHEHHUE
CHMMETpPHUH B CXEMe SUCHKH maMsaTH. B 3anave upeHTHUKAIIME OCHOBOIIOIATAIOUIYIO POJIb UTPAIOT
3HAYEHUS CTAOMIIBHBIX 3HAUEHUH HEMHUIIMATU3UPOBAHHOMN MaMSsITH.

Tak kak c TeyeHHWEM BPEMEHU U IPU MCIOJIb30BAHUM B PA3JIMYHBIX DJIEKTPUUECKUX U
(bU3MYECKUX YCIOBUSX KPUCTAIIBI 1 MUKPOCXEMbI UMEIOT CBOMCTBO JETPaAHpPOBaTh, YTO CHUYKAECT
HA/IEKHOCTHh CHCTEMBI, CIIEJOBATEIbHO, HEOOXOIMMO pa3padoTaTh MaTEMaTHUYECKUH METO OLIEHKH
CTENEHU JEerpaJalliOHHOrO BO3JEUCTBHS Ha cuctemy. llpuumHamu perpagauvu  KpeMHUs
coBpeMeHHbIX KMOII-tpan3ucropoB sBisAOTCSA: caBUr moporoBoro HampspkeHus (NBTI —
Negative—bias temperature instability), saeKTpoMHUTpalus, 3JIEKTPOCTATHUCCKHE pa3psbl,
TepMHUYecKoe conpsbkenue[2, 4].

[Tockonpky mans obecreueHuss jgoctaToyHod HagekHocTH OHD  gomxHB  OBITH
HENpPEeJICKa3yeMbIMH U JIETKO BOCIPOU3BOJUMBIMU C JOMYCTHUMBIM YPOBHEM IllyMa IpHU JIHOOBIX
YCJIOBHS HKCIUTyaTalluK, ObUT pa3paboTaH M MPOBEAEH IKCHepuMeHT no TectupoBanuu CO3Y B
OTJIMYHBIX OT HOPMAJIBHBIX OJJIEKTpUYECKUX YycioBuil. llenp »skcrepuMeHTa — ONpeAeTUuTh
HAJEKHOCTb CUCTEMBI TP PA3JINYHbIX YCIOBHUAX IKCILTyaTall1u.

B »T0if cBsi3M Ha mepBOM dTarie ObUT MOCTABJIEH M MPOBEACH DKCIIEPUMEHT Ha MOJIEIBHOM
cucTeMe, B KOTOpoil yckopeHHoe ctapeHre MukpocxeM CO3Y, OblI0 BBI3BAHO BHICOKMMHU HArpys3-
KaMM U HEperjaMeHTHUPOBaHHBIM HampskeHueM. TakuM o0pa3oM CTpeccoBbI€ BO3AECUCTBUS Ha CH-
CTEMY MO3BOJIMIIM B JOCTATOUYHO KOPOTKHUE CPOKHU MOIYUUTh 3PPEKT Aerpajaluu KpeMHuUs, CMOie-
JMPOBAB TEM CaMbIM JJIMTENbHBIN MEPHOJ SKCIUTyaTalllil, U ONPEAEIUTh MOrPaHUYHbIE COCTOSHUS
CHUCTEMBI.

O} dexTr cTapeHuss Ha KPEMHHUEBOM YCTPOICTBE 3HAUYUTENIBHO YCKOPSAIOTCS, KOTJa yCTPOi-
CTBO pabOTaeT MpH MOBBIICHHON TeMIlepaType U / WM HaNpsHKeHUU MUTAHUS 110 CPAaBHEHHIO C €T0
HOMUHAJIBHBIMU ycloBUsAMU[5]. Bennuuna yckopenus omnpezaessiercs: KodppUIMEHTOM YCKOPSHUS
(AF), KoTOpBIil 3aBUCUT OT YCJIOBUH TNPOBEACHMUS HKCIEPHUMEHTA. DKCIIEPUMEHT MPOBOJIWICS B
YCIIOBUSIX TOBBIIIEHHON TeMIEpaTypbl U HANPSXKEHUU, B YCIOBUSAX KOTOPHIX KOA(PGUIUEHT UMEET
3HaueHue 18,6. Takum oOpa3om, 0JJuH yac HA MOJIETILHOM yCTaHOBKE UMUTHPYET 18,6 yacoB pado-
THIL.

[Tepen HauanoMm MpoBEACHUS SKCIIEPUMEHTa OBbUIM MOIYYEHbI 3TAIOHHBIC 3HAYSHUSI HEUHU-
UATU3UPOBAHHOM MMaMATH, KOTOPbIE OYyAyT CUUTATHCS 3TAJOHHBIMH ISl BBIOPAHHBIX MUKPOCXEM.

JUis OLIeHKH CTeTeHu Jerpajalii MUKPOCXEMbl HCIOb30Baach (GopMysa, KOTopas UMeeT
Bug (1):

a= 4 ()

H
rae H — ato paccrosinne XeMMHHra Ha 3Tare perucTpaluu clienka CUcTeMbl, a Hy — 310 paccros-

HUEe XEMMHHTa 110CIIe POBEACHHS SKCIICPUMEHTOB.
JIns OIIeHKH cpeqHel CTENEeHU COXPAaHSAEMOCTH 10 (hOpMyIre ONpeAeeHUs] CpeTHEero Mare-
MaTU4eCcKOro moxyuum ¢popmyiy (2):
Xid
1

n

d= ()
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rae N — KOJIMYEeCTBO MUKPOCXEM, a 0 — 3HaYCHUE CTEIIeHN COXPAHIEMOCTH KaX 10 MHKPOCXEMBI.

[IpoBeneHHBIE KCIIEPUMEHTHI TPOAEMOHCTpUpOBaiIH, 4To stueiiku CO3Y mox Bo3aeHCTBU-
€M HEHOPMHUPOBAHHBIX CTPECCOBBIX (PAKTOPOB JIETPAAUPYIOT, B PE3yIbTaTE YETO YMEHBINIACT KOJIU-
YeCTBO CTAOMWIIbHBIX 3HaYueHUH. CpelHUM IMoKa3aTeaeM AJIs BCeX MPEJCTaBICHHBIX MUKPOCXEM SIB-
JsieTCs YMEHbBIIICHHE BHYTPEHHEro paccrosHus Xemmuura Ha 38,84%. Takum oOpas3oMm, cucrema
OH® craHoBUTCA MEHee HAEKHOU Ui IPUMEHEHHUS B CUCTEMAaxX MJIEHTU(UKALMY U3—3a CTapEHUs
KPEMHUS M U3MEHEHUs (PU3MUECKUX XaPAKTEPHCTUK SUEEK MaMATH, YTO IMPHUBEAET K OMIMOKaM
UACHTUDUKALMU B JaTbHEHIIEM.

Pa3pa0doTka MaTeMaTH4YeCKHX MeTOA0B OLCHKHU HA/Ie;KHOCTH CHCTeM HIeHTH(UKAIUH

B kauecTBe nokazaTens KadecTBa, C MOMOIIbIO KOTOPOro OyneT OouleHuBaThCs 3G(EeKTUuB-
HOCTB Pa3pabOTaHHBIX MAaTEMATUYECKUX M CTPYKTYPHBIX aIrOPUTMOB, OyJIET MCIIOIB30BAaThCI Ma-
TEMaTUYECKHE METO/bI TEOPUHU HAJIEKHOCTH.

Tak kak nokasarenb HaJEKHOCTU SIBISETCSI KOMILJIEKCHBIM KPUTEPUEM, KOTOPbII COCTOUT
u3: 0E30TKAa3HOCTH, PEMOHTOIPUIOJHOCTH, BOCCTAHABINBAEMOCTH, JOJITOBEYHOCTH, COXPAHAEMO-
CTH U TOTOBHOCTH — IIPOBEJICHHBIE MCCIIEA0BAaHUS MIO3BOJISIOT C/IE€TIaTh BHIBOJ O TOM, YTO XapaKTe-
PHUCTUKOI 00BeKTa, KOTOpas B pe3ynbTaTe pabOThl yXyALIAeTCs, SABISETCS COXPAHAEMOCTh, OT KO-
TOPOH 3aBUCUT KPUTEPHI 10JITOBEUHOCTH, IOTOMY YTO B KAUECTBE UJIEHTU(UKATOPA UCTIOIB3YIOTCS
3HA4YeHUs HEMHUIMATU3UPOBAHHON MaMATH MUKpocxeM crtarmdeckoro O3V, kotopblie popmupy-
IOTCS CITy4aifHBIM 00pa3oM Ha 3Tare MPOU3BOJCTBA KPEMHHEBOH TUIACTHHBI M TIOCIIEAYIOUICH JTUTO-
rpaduu, cle0BaTeNIbHO, U3MEHEHNE (PU3NUECKUI U AIIEKTPUYECKUX CBOMCTB OOBEKTa MPHUBEIET K
omurOKaM UICHTH(PHUKAINN CYObEKTa.

CornacHo Teopuu HaJIeKHOCTH, KOTOpasi ABJSETCS OCHOBOW MH)KEHEPHOM MPAaKTUKK B 00J1a-
CTH HaJISKHOCTU TEXHUYECKUX M3JENNH, 0€30TKA3HOCTh OMPEAEISeTCs KaK BEPOSATHOCTD TOTO, YTO
uzgenue OyJaeT BBINOJHATH CBOM (DYHKIMH Ha ONPEAEICHHOM IE€pHOJE BPEMEHH IpH 3a/aHHbIX
YCJIOBUSIX, TAKUM 00pa3oMm, popmyiia umeeT BUj (3):

=

R(t)=PriT =t} = J flx)dx 3)

rae f(X) — GyHKIMS IIIOTHOCTH BpEeMEHH HapabOTKH JI0 0TKa3a, a t — MpogoKUTENbHOCTD epHoIa
BpeMEHU (YHKIIMOHUPOBAHUS H3IEIHS.

Kpurepusimu HaJle)kHOCTH CHCTeMBbl MeHTH(pUKanuu, ucnoib3yomeit ®HO B kpucramiax
CO3YVY B xauecTBe HOCUTEINS UAECHTU(DUKATOPA, KOTOPhIE YXYALIAIOTCS ¢ TEUEHUEM BPEMEHH, SIBJIS-
IOTCSl JIOJITOBEYHOCTh M COXPAHSAEMOCTh, KOTOpPBIE B3aMMOCBsI3aHbl MeXy co0oil. Tak mpu yxya-
[IEHUU COXPAHSIEMOCTH YMEHBINAETCS JOITOBEYHOCTb.

s oueHku 3¢ppeKTHBHOCTH MPUMEHEHUS aJrOPUTMOB BOCCTAHOBJICHUS SYE€EK HEMHMIIMA-
IU3UpOBaHHOM mamsatu Mukpocxem CO3Y, momyuum popmysy (4):

H

da = 5 (4)
rne H — paccrossane XemMMmuHTa 10 TPOBENEHUS SKCIEPUMEHTOB, a Hiy — 3HAUEGHUE pacCTOSHUS
XeMMHHTa 1ociie MPUMEHEHUs Pa3IMUHBIX aJTOPUTMOB BOCCTAHOBJICHUSI.

Taxkum 00pa3oM /sl OIIEHKU CTETICHW YBEITMYEHUS TOKa3aTessl KauecTBa M HaJIe)KHOCTH I10-

ayaum opmyay (5):

d
R(t) = =28 ®)
=
raec daa — 9TO KpI/ITepI/Iﬁ 3(1)(1)CKTI/IBHOCTI/I IMPUMCHCHUA AJITOPUTMOB BOCCTAHOBJICHUA AYCCK IIaMSITH,

a d — kpuTepHil OI[CHKU CTETICHHU JIerPaJallid MUKPOCXEM.

Pa3paboTrka MeT010B BOCCTAHOBJIeHUS si4YeeK naMaTu MukpocxeM CO3Y npu ucnoJib-
30BaHMHU MX B KayecTBe HOcuTe st PHD

VYyenbiMu Obli1a BBIIBUHYTA, a IOTOM JOKa3aHa, TEOPUsS O BOCCTAHABIMBAEMOCTH MaMSITH C
IIOMOIIBIO 3aIllMCU HaHHBIX B STYCUKU HePIHPILII/IaJIPIBPIpOBaHHOfI namMAaTH, TaKuM 06pa30M, I-IT06I>I
TPaH3UCTOPBI U3MEHSIA CBOE COCTOsIHUE. VI3BECTHBIM METO0M SIBJISIETCS ITIOJTHOE BOCCTAHOBIICHHUE,
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KOI'Zla Iocjie MOJy4YeHHUsl 3Ha4eHHs] HEMHULMAIN3UPOBAaHHONW MTaMsATH B HETO 3allMCBhIBAECTCS 3Haue-
HUE U3 ITAJIOHHOTO CJIeTiKa Bcero 0iioka. OHaKo, 3TOT METOJ] 3aTPayMBaeT OYeHb MHOTO BPEMEHHU.
boumn pa3zpaGoTaHbl alrOPUTMBI AHTHBO3PACTHOTO BO3ACHCTBHS HA IJIATHI MAMSTH, TaKHe
KaK:
e [JlomHoe Bo3neiicTBHE
e YacTu4HOE BOCCTAHOBJICHUE PA3IIMYHON CTEIIEHH,
e (CnyualiHO pacnpeiesIEeHHOE;

J171s OLIeHKM aHTUBO3PACTHBIX MEePBOHAYATILHO ObUIM MPOBEACHBI UCXOIHBIE U3MEpEeHUs Oe3
NPUMEHEHHS aHTUBO3PACTHBIX BO3JICHCTBHH, arOPUTM KOTOPBIX MPEACTaBISAET cOO0M cOOp maH-
HBbIX HEMHULIMAIU3UPOBAHHON naMmsTh MukpocxeM CO3Y npu BKIIOYEHUM NUTAHUS, KOTOPHIE I10-
SBIIAIOTCS U (QOPMUPYIOTCS CyYailHBIM. AJITOPUTM IPOBEIACHUS SKCIIEpUMEHTa UMEET BUJ:

e Ilogaua nutanus
e CuyHTHIBaHHE BCETO OaHKa MaMATH
e  OTKIIOYCHUE TUTAHUS

JlaHHbIi clieHapuil IEeMOHCTPUPYET TEHACHIIUIO JerpaupOBaHMs KPEMHUS B MUKpOCXEMax
KpEMHUS U KaK CJIEICTBUE CHIDKEHUS HA/IKHOCTU CUCTEMBI, B KOTOpoi mpuMeHstoTcss OHO.

B nocnenctBum a1 OLEHKH aIrOpUTMOB BOCCTaHOBIEHUS sueek Mukpocxem CO3Y npu-
MEHSICS CIEAYIOUUI allrOPUTM NIPOBEIEHUS IKCIIEPUMEHTA!

o [logaua muTaHms;

e (CuuThIBaHHE OJIOKA JAHHBIX;

e [IpumeHeHUE aNropuT™Ma BOCCTAHOBIICHUS SUYEEK;
e OTkiII0YeHHE MUTAHUS.

Takum 00pa3oM, B pe3ysbTaTe MPOBEIEHHUS CEPUU SKCIIEPUMEHTOB OyJIeT MOJy4eHO 3HaYe-
HUE, KOTOpPOE B TMOCJIEJCTBUU OY/I€T CpaBHUBAThCA ¢ U3HavalIbHBIM. [loce cpaBHeHUs 3HaUEHUH /10
U TI0CJIE TIPOBENIEHUS CEPUU HKCIIEPUMEHTOB OyyT OLIEHEHBI CTATUCTUYECKHE CBOMCTBA MUKPOCXEM
CO3Y u onenen 3¢ (HeKT NPUMEHEHHS AITOPUTMOB BOCCTAHOBJICHUS HA SYEHKH TTaMSITH.

Crpateruss oJHOr0 BOCCTaHOBJIEHHS INPEATNOJAracT IOCJIE MCIOJIb30BaHUS 3HAYCHUM He-
WHUIUAIA3UPOBAHHON TIAMSITH, BOCCTAHOBUTH OUTOBBIC OIIMOKK CTaOMJIBHBIX 3HAYEHHUI BCETO HC-
10JIb3yeMOro OJ0Ka ¢ UCIOJIb30BAHUEM METO0B KOPPEKIIMH OMIMOOK.

Crpateruss yaCTUYHOTO BOCCTAHOBJIEHMSI IPEJCTABIISIET COOON BapuaHT MOJHOIO BOCCTa-
HOBJICHHSI, TOJBKO 00BEM BOCCTAaHABIMBAEMBIX JAHHBIX SIBISIOTCS BapUaTHMBHON COCTaBIISIOIIEH.
beuti BBIOpaHBI CeAyIONINE HOMUHAIBI BapuaTuBHOU cocrtaBistomieii — 10%, 30%, 60%, 80%,
90% 1151 OLIEHKH YpPOBHSI BOCCTAHOBJIEHMSI CUCTEMBI B 3aBUCUMOCTH OT 00beMa BOCCTaHABJIMBae-
MBIX JaHHBIX.

Crparerus ciy4aifHOr0 BOCCTaHOBJICHHS MTPECTABISAET cO0O0M BOCCTAaHOBIIEHHE CITy4aifHOTO
pa3Mepa OJI0Ka JaHHBIX C MOMOUIBIO CIy4alHbIX BeIU4MH. [IpermyrinecTBOM AaHHOW CTpaTeruu
ABIISIETCA OTCYTCTBUE HEOOXOJMMOCTH MCIOJIb30BaHUS KOJOB OOHAPY>KEHUSI U UCIPABICHUS OIIU-
O0K.

[TpoBenst cepuro SKCIEPUMEHTOB, MOYKHO CJIENaTh BBIBOJA O TOM, YTO 3(PPEKTUBHOCTH pa3-
JUYHBIX QJITOPUTMOB MMEET PA3IMYHOE BIMSHHE Ha SYEHKH MHKPOCXEM MaMSTH CTaTHYECKOIrO
O3Y. AropuTM IMOJIHOTO BOCCTAHOBJIICHUS, KOTOPBIH sABIsieTcsa Hanbosee 3h(HeKTUBHBIM, HO Tpe-
OyeT 0OJBIIMX BPEMEHHBIX 3aTpaT UMeeT 3HaueHus ¢ dextuBHocTH oT 1 10 1,17. Kpurepuii s¢-
(eKTUBHOCTH alNTrOpUTMa YacTUYHOro BoccTaHOBNeHUS 10% Onoka mamsTH He SBISETCS IMOJTHO-
CTbIO 3((EKTUBHBIM, a JIMIIb CHUXKAET JIErpa/lalliOHHOE BO3JEHCTBHE Ha SYEHKH MaMSATH U €ro
KpuTepuil HaxoauTcs B 3HaueHusx ot 0,7 no 0,98, mpenMyIecTBOM JaHHOTO aJlrOPUTMa SIBISETCS
B 10 pa3 MeHbllIne BpEMEHHbIE 3aTpaThl HA BOCCTAHOBJICHHE, OJHAKO, PE3yJIbTaT BO3JIEHCTBUS HE
SBJIETCS TOJHOCTBIO 3(P(PEKTUBHBIM, AAHHBIN AJITOPUTM MOXKET HMPUMEHATHCA AJIS 3aMeAJICHUS
CTapeHUs U YBEJIMUYEHUS CPOKA IKCILTyaTallud U HApaOOTKU HA OTKa3 ammapaTHOrO UICHTU(PUKATO-
pa. IIpu BoccranoBienun yxe 60% 3HaueHUil O0Ka MPOMCXOAUT YIYYILIEHHUs MOKa3aTensl Kaye-
CTBa HAJEKHOCTU B mpeaenax ot 1 mo 1,12, 4to mo3BosiseT caenaTh BBIBOA O TOM, YTO BpEMs Ha
BOCCTAHOBJICHHE MOKET ObITh YMEHBIIEHO B 1,66 pa3a 0 CPaBHEHUIO C AITOPUTMOM IIOJHOTO BOC-
CTaHOBJICHUS U 3HAUUTEIILHO YBEIUYUTH BpeMsl HapaOOTKH Ha OTKa3. AJITOPUTM CIIydaifHOro BOC-

Bbinyck Ne2, 2021 105



COBPEMEHHAA HAYKA U UHHOBAUWUMU

CTaHOBJICHUS HE MOKa3ajl CBOeH A((PEKTUBHOCTH U UMEET cpeaHee 3HaueHus 3¢ dexruBnoctu 0,74,
YTO HE MO3BOJISIET MPUMEHSATH JaHHBIN aJTOPUTM U1 BOCCTAHOBJICHHUSI.

[Tpumenus dopmyiy (5) A ONEHKU CTENCHU YBETUYCHUS HAJICKHOCTH CUCTEMBI OBUTH T10-
Jy4YEHBI CICTYIOIINE PE3yIbTAThI:

Crtparerust moJIHOro BoccTaHOBICHUS — 1,61;
Yactuunoe Bocctanosnenue (10%) — 1,37,
Yactuuroe BoccranosiacHue (30%) — 1,42;
Yactuunoe BocctanoBienue (60%) — 1,53;
Yactuunoe Bocctanorienue (80%) — 1,56;
Yactuuroe BoccranosiacHue (90%) — 1,59;
Boccranosnenue ciydaitipiMu 1aHabIME — 1,16.

HpoaHaanpOBaB MOJIyYEHHBIE TaHHbIE MOKHO CIeNIaTh BBIBOA O HEAI(PGHEKTUBHOCTH AJITroO-
pUTMa CIy4allHOTO BOCCTaHOBIICHUS, METOIbl YaCTUYHOT'O BOCCTAHOBJIICHHUS JKCIEPUMEHTAIBHO
JoKa3amu cBOIO 3 (EKTUBHOCTh, TaK MPHU BOCCTaHOBICHUH 60% 3HAYECHUN CTATHCTUYCCKUE CBOM-
cTBa sueek MukpocxeM CO3Y ynyumiaroTcs, yBEIMYUBAETCS BHYTPEHHEE M B3aMHOE PacCTOSIHUE
XeMMUHTa, YTO MO3BOJSET CAeNaTh BHIBOJ 00 YBEIMYEHUU KOJMYECTBA CTAOMIIBHBIX 3HAYEHUH U
VIIYYIIEHUU B3aUMHON YHUKAIBHOCTH MCCIEAYEMBIX MUKPOCXEM.

3akiroueHue

AHanu3 pe3yabTaToB MPOBEIECHHOTO0 HaMU UCCIIEOBAHUS MOKA3bIBAET MOBBIIICHUE HAHEK-
HOCTH CHCTEMBbI HICHTU(PUKAINN, UCTIONL3YIOMICH B Ka4eCTBE HOCHUTEIS alapaTHOTO HICHTH(U-
KaTtopa cTaOuiIbHbIE 3HAUEHHUS HEMHULIMATM3UPOBAHHOM naMatu mMukpocxem CO3Y, ¢ momomibo
METOJIOB BOCCTAHOBJICHUS STUEEK KPUCTAIJIOB MaMsiTH. B 3aBuCMMOCTH OT TpeOOBaHUI CHCTEMBI K
HapabOTKe Ha 0TKa3 MOTYT IPUMEHSATHCS Pa3IMdHbIe METOIBI M3 pa3paboTaHHbIX. [IpenMytecTBoM
pa3paboTaHHBIX METOJIOB SIBIISICTCS YMCHBIIICHUE BPEMEHU BOCCTAaHOBIICHUS siueeK. B pesynbrare
MPUMEHEHUS alTOPUTMa YacTUYHOTO BoccTaHoBleHUs 10% 3HaueHuit O610Ka MaMsITH HAIEKHOCTh
cUCTeMBI Bo3pacTaeT B 1,37 pa3 mo cpaBHEHHUIO C CUCTEMOM, T/Ie CTapeHHEe MPOUCXOAUT €CTECTBEH-
HBIM 00pa3oM, BpeMs Ha BOCCTAaHOBIICHUE HMCIIONB3yeTcs B 10 pa3 MeHbIe, YeM MPU MPUMEHEHUN
aJITOPUTMa TMOJIHOTO BOCCTAHOBJICHHUS, OJJTHAKO, HAJIEKHOCTh puMeHeHus Boie Ha 0.24. Jlns Bce-
CTOPOHHETO M3y4YEHHS MPEJCTaBIsIeT HHTEPEC BO3MOXKHOCTh MPHUMEHEHHUS aBTOKOPPEISIIHOHHOM
(YHKIIUU B Ka4eCTBE METO/1a HICHTU(DUKAIINH, a TAK)KE U3YICHHE CTATUCTUICCKUX CBOWCTB HECTa-
OWJIbHBIX 3HAYCHUH, KOTOPBIE MOTYT IIPUMEHSATHCS B KAYECTBE T€HEPATOPOB ICEBIOCITYIalHBIX ITO-
CJIeIOBATEIbHOCTEN, HICTOYHUKOB 3aIIyMJICHUS U JIp.

NoogkowhpE

JIMTEPATYPA /| REFERENCES

1. Golanbari M. S. [u ap.]. Reliable memory PUF design for low—power applications IEEE
Computer Society, 2018.C. 207-213.

2. Karimi N. [u mp.]. Impact of the switching activity on the aging of delay—PUFs Institute
of Electrical and Electronics Engineers Inc., 2017.

3. Maes R. Physically unclonable functions: Constructions, properties and applications / R.
Maes, Springer—Verlag Berlin Heidelberg, 2013. 1-185 c.

4. Maes R., Leest V. Van Der Countering the effects of silicon aging on SRAM PUFs IEEE
Computer Society, 2014.C. 148-153.

5. Wang R. [u mp.]. Long-term Continuous Assessment of SRAM PUF and Source of
Random Numbers Institute of Electrical and Electronics Engineers Inc., 2020.C. 7-12.

OB ABTOPE | ABOUT AUTHOR
Anues I'eopruii CamenoBuy, cryaeHt acnupantypsl ®I'AOY BITIO CKO®VY, e-mail: geor-
gyaliev@gmail.com, Ten. +79054654826
Aliev Georgii, Phd studentc NCFU, e-mail: georgyaliev@gmail.com, tel.:+79054654826

JlaTa moctymienns B pefakinio:02.04.2021
ITocne penensmpopanns:23.05.2021
Jata npuuaTua x my6mmkanmm:03.06.2021

106 Bbinyck Ne2, 2021


mailto:georgyaliev@gmail.com

COBPEMEHHAA HAYKA U UHHOBAUWUMU

TEXHOJTOTUA ITPOOJOBOJ/JIbCTBEHHbIX
MPOAYKTOB | TECHNOLOGY OF FOOD PRODUCTS

H.A. Kons6epr [N. A. Kolberg],
C.JI. Tuxonos [S. L. Tikhonov],
H.B. Tuxonosa [ N. V. Tikhonova]
C.A. JleontneBa[S.A. Leontyeva]

VK 636.03 KOPPEKLIMSI MMMYHO/E®UIIATA
MBILIEN BHOJIOTMYECKH
DOI:10.37493/2307-910X.2021.2.10 A KTHBHBIM BEIECTBOM
TKAHEBOT' O ITPOMCXOKIEHUS

CORRECTION OF IMMUNODEFICIENCY
IN MICE WITH A BIOLOGICALLY
ACTIVE SUBSTANCE OF TISSUE ORIGIN

Deodepanvroe 2ocyoapcmeennoe 0100x3cemuoe 00pa306amenbHoe YupesHcoeHue gvlcuie2o 00pa3oeanus
«Ypanvckuii zocydapcmeennuiit Ikonomuyeckuii ynusepcumemy 2. Examepunoype, Poccus, kolberg na@usue.ru

Annomauus

HmmyHnooeuyummnvle cocmosanus, npu KOMOPbIX 603HUKAEN UMMYHHASL HEOOCMAMOYHOCb
unu opmupyemcs  Kak Ccaabvlil UMMYHHbIL Omeem Ha 6HedpeHue anmueena. Ilepeuunoe
ummynooepuyummuoe cocmosinue (IIH]]) — smo 3abonesanus UMMYHHOU CUCMEMbl, KOMOpble
nepeoaiomesi no Hacieocmsy. Mzeecmno 6onee 400 maxux 3a6onesanuii  CeéoeepemeHHAs.
ungpopmamusnocmv o uaauvuu ITHJ nossonsem ceoe8pemeHHO NPOBOOUMb NPOPDUIAKMUKY
peyuousos u aeyenue. [loomomy, 3uas smuonoeuto ITH/] max kax own sieisemcsi npuoopemerHHbim
KAUHUKO-UMMYHONIO2UYECKUM —~ CUHOPOMOM, €20  MOJNCHO VYCMPAHUmv  nymem  JUKSUOAyuu
BbI3LIBAIOWUX €20 npuduH, Ha pazsumue [IH]] enusem 6o3pacm, HecOAIAHCUPOBAHHOE NUMAHUE,
HapyuleHue 0OMeHa 6eujecme (caxapHvlii Ouabem), 6HeuwlHue Haxkmopwvi, CHOCOOHblE Bbl36AMb
cmpeccosoe cocmosihue, 8030etcmeue paduaKmusHo20, Yibmpagpuoiremosoeo uiyueHus, u m..o.

B cesa3u ¢ smum cywecmsyem neobxooumocms noucka payuoraiviou npogunaxmuxe [1HJ],
nymem JUKGUOAYUU NPUYUH B03HUKHOBEHUSL U BOCCMAHOBNIEHUS UMMYHHO20 CINAMYCa Op2aHu3ma ¢
NOMOWBIO OUOLOSUYECKU AKMUBHBIX BEUeCTNE UMMYHOMOOYAUPYIOue20 0eliucmeus ¢ Omcymcmeuem
nobouHwvIX 3¢hhexmos.

Mamepuanovt u memoowi, pe3yibmamot U 00CYHcOCHU

Ha ocnosanuu uccnedosanuii yumomoxcuunocmu mranesozo npenapama (T11) - sxcmpak-
ma @abpuyuesoll CymMKU YblNAAM-OpOIIepO8 HA NepesUBaemMblx KVIbmypax KIemoK(MbluUuHble
gubpobnacmer L929, makpoghaconooodnas mwviwunas xkiemounas aunus J7174.1A, yenoseueckasn
JUHUA SnumenuanvHulx kiemox mamku HelaS3, yenoseueckasn nunus snumenuanvhvlx Kiemok Kap-
yuromor kuweunuxa HCT116, uenoseueckasn spumpomuenooramouonas aunus K562), nonyyen-
HbIX U3 KOJIeKYUuu KIemoyHwvlx Kyaemyp Hucmumyma yumonoeuu Poccutickoli akadoemuu HayK
yemanogneno, umo TI1 6 konyenmpayusx 0,02 0o 10 me/mn He Hapywian HuznecnocooHocms Kie-
MOYHO20 MOHOCIOSL 6HE 3ABUCUMOCU OM 8UO0BOU NPUHAOLEHCHOCTIU U MUNA KAeMOYHOU TUHUU.
IIpu oyenke enuanua TII na nponugepamuHylo akmueHOCMb IUMPOYUMOE HA MbLUAX JTUHUU
BALDb/c ycmanosneno, umo y 300poewix mviweti, nonyuaswux TI1 nosviuaemes nporupepamuenas
AKMUBHOCMb TUMPOYUMOS8 Cene3éHKU, YMO C8UOemenbCmayem 0 CIUMYIAYUU TUMPOYUMAPHO20
36€HA UMMYHHOU cucmemvl. JJOKA3aHO, YmMo 6HYMPUICETYOOUHOE 86E0eHUE UMMYHOOENPECCUBHBIM
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motwam TI1 6b1600uUn0 UMMYHHYIO cucmemy u3z cocmosanus yenemenus. Ha gone npumenenus TI1
CBUOEeMIbCBYEem NoGblUleHUe Koauuecmea akmusHuvlx T-kiemok 00 78,5 %. @yuxkyuonanvras ax-
MUBHOCIb TUMPOYUMO8 (UX cCNOCOOHOCMb K Oracmmpancgopmayuu u npoaugepayuu) y uMmyHo-
CYNpeccusHviX Mulutell Oblia HUdiCe, YeM y mex dice Muvlulell, HO NOJYHABUUX UCNbIMYeMblll npend-
pam. Ananocuunvle pe3yibmanivl Ovlau NOJIY4€eHbl U 6 C1yHae UHMAKMHRbLX HCUBONTHDBLX. ,HGCZ u3 mpé'x
noxazamenei YHKYUOHATbHOU AKMUBHOCIU TUMPOYUMOE ObLIU 8blULe ) HCUBOMHBIX NOJYUABUIUX
ucnvimyemulil mxaneswiil npenapam (T11).

3akarouenue

Ionyuennvle oannvie ceudemenbcmayem o 0e30NACHOCMU U 3P HexmusHocmu UCnoIb308da-
HUsL SKCMpakma adpuyuesoll CyMKu Yolnasam-opouiepos 6 cocmase 6uoi0cuiecku aKmugHulx 00-
0ABOK UMMYHOMOOYIUPYIOUIe20 OeliCmBUsl.

KiroueBbie cj10Ba: OMOJIOIMYECKH aKTUBHOE BCIICCTBO, TKAHEBBIN nperapar, 3KCTPaKT
(dabpunmeBoil CyMKH LBIUIAT OpOMIEPOB, TUTOTOKCUYHOCTh, MMMYHHUTET, MPOTU(EepaTHBHAS aK-
THUBHOCTbH HHM(bOHHTOB.

Abstract

Immunodeficiency conditions in which immune deficiency occurs or is formed as a weak
immune response to the introduction of an antigen. Primary immunodeficiency (PID) is a disease of
the immune system that is inherited. More than 400 such diseases are known. Timely information
about the presence of PID allows timely prevention of relapses and treatment. Therefore, knowing
the etiology of PID, since it is an acquired clinical and immunological syndrome, it can be elimi-
nated by eliminating the causes that cause it, the development of PID is influenced by age, unbal-
anced nutrition, metabolic disorders (diabetes mellitus), external factors that can cause stress, ex-
posure to radioactive, ultraviolet radiation, etc..d.

In this regard, there is a need to search for a rational prevention of PID, by eliminating the
causes of the occurrence and restoring the immune status of the organism with the help of biologi-
cally active substances of immunomodulatory action with the absence of side effects.

Materials, methods, results and discussions

Based on studies of the cytotoxicity of a tissue preparation (TP) - an extract of the bursa of
broiler chickens on transplanted cell cultures (mouse fibroblasts L929, macrophage-like mouse cell
line J774.1A, human uterine epithelial cell line HeLaS3, human line of epithelial cells of intestinal
carcinoma HCT116 erythromyeloblatoid line K562), obtained from the collection of cell cultures of
the Institute of Cytology of the Russian Academy of Sciences, it was found that TP at concentrations
of 0.02 to 10 mg / ml did not disturb the viability of the cell monolayer, regardless of the species
and type of cell line. When assessing the effect of TP on the proliferative activity of lymphocytes in
BALD / ¢ mice, it was found that in healthy mice receiving TP, the proliferative activity of spleen
lymphocytes increases, which indicates the stimulation of the lymphocytic link of the immune sys-
tem. It was proved that intragastric administration of TP to immunosuppressive mice brought the
immune system out of the state of suppression. Against the background of the use of TP, the number
of spontaneous proliferating lymphocytes significantly increased, as evidenced by an increase in the
number of active T cells to 78.5%. The functional activity of lymphocytes (their ability to blast
transformation and proliferation) in immunosuppressive mice was lower than in the same mice, but
treated with the test drug. Similar results were obtained in the case of intact animals. Two of the
three indicators of the functional activity of lymphocytes were higher in animals treated with the
test tissue preparation (TP).

Conclusion

The data obtained indicates the safety and effectiveness of using the extract of the fabricium
bag of broiler chickens as part of biologically active additives of immunomodulatory action.

Key words: biologically active substance, tissue preparation, bursa extract of broiler chick-
ens, cytotoxicity, immunity, proliferative activity of lymphocytes.

Brenenne
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Boiiensit mepBUYHbIE M BTOPUYHBIE HMMMYHOAC(MUIIUTHBIE COCTOSIHUS, HPU KOTOPBIX
BO3HHMKA€T HMMYHHAas HEJOCTaTOYHOCTb WIU QopMupyeTcss cinabblii HUMMYHHBI OTBET Ha
BHenpenue anturena  [1,2]. TlepBuuHoe wummyHoneduuutHoe cocrosuue (IMUJ]) — at0
3a0071€BaHNsT UMMYHHOM CHCTEMBI, KOTOpBIC IMepenaroTcs Mo HaciaeacTBy. M3ectHo Oonee 400
takux 3aboneBanmii [3]. CBoeBpeMeHHas wuHpopmatuBHOCTh O Hamumuuu [IM]] mo3Bomser
CBOEBPEMEHHO MPOBOAUTH MpoduiakTuky peuuauBoB u Jsedenue [4]. K BropuuHbiM
ummyHonepunuram (BUJI) oTHocsTcs 3a0oneBaHMsl, CBsI3aHHBIE C HApyIICHHEM HMMMYHHOTO
OTBETa y HOPMaJbHO CQOPMUPOBAHHOM MMMYHHOU CcHUCTEeMbl Ha (OHE [UIMTEIHLHOTO
OTPHIIATEIIFHOTO BO3ICUCTBUS (PAKTOPOB (COIMAIBHBIX, MPUPOAHBIX, OOJE3HEH) Ha OpraHu3M
yenoBeka [5]. TToaromy, 3Has stuonoruto [1M]] Tak kak OH sBIISIETCS MPUOOPETEHHBIM KIMHUKO-
MMMYHOJIOTMYECKMM CHHIPOMOM, €r0 MOXHO YCTPAaHUTh IIyTEM JIMKBUIAIMHM BBI3BIBAIOILIUX €T0
npu4uH[6].

Ha passutue IIM]] Biuser Bo3pacT (OMOJOTHYECKUI BO3pacT), HecOATaHCHPOBAHHOE
NUTaHUe, HapylieHHe oOMeHa BellecTB (caxapHblii auaber), BHEIIHHE (DAKTOPBI, CHOCOOHBIE
BBI3BAaTh CTPECCOBOE COCTOSIHUE, BO3JCHCTBHE PAJMAKTUBHOTO, YIbTPa(HUOIETOBOTO W3IY4EHUS,
ynoTpeOieHne HMMYHOCYIIPECCUBHBIX IIpErapaTtoB, pa3BUTHE HWHGEKIMOHHBIX OoJe3HeH,
oHKoJiorn4eckue 3aboneBanusi u npyrue.llpossustorcss [IMJ] B Buae 9acToro BO3HMKHOBCHHS
perenuBUpYIOIMUX UHGEKIUH, amepruii [7], 4To B AajgbHEHIIEM MOXXET MPHUBECTH K Pa3BUTHIO
XPOHUYECKOM MAaTOJIOTUU U MHBaHu3anum. [ 8-9].

B cBs3u ¢ 3TUM CylecTByeT HEOOXOJUMOCTh TOUCKA panroHanbHON npodunaktuke [TU/],
IyTE€M JIMKBUIALMU [IPUYMH BOSHUKHOBEHMSI UB OCCTAHOBJIEHUS IMMYHHOTO CTaTyca OpraHu3Mma c
MOMOIIBI0 OMOJIOTUYECKH aKTUBHBIX BEIIECTB UMMYHOMOJYJIHUPYIOIIETO JIEHCTBUSL C OTCYTCTBUEM
nobounsix 3¢ dekros. ABtopom  [10] PEKOMEHJIOBAHO  HCIIOJb30BAHHE  JIATEKCHBIX
skcTpakToB: Ficus Carica (Fce), Ficus Sycomorus (Fse) 4 Euphorbia Tirucalli (Ete) B kauecte
MMMYHOMOJYJISITOPA MPH JICYEHUH OHKOJIOTUYECKUX 3a00JIeBaHUH.

B uccnenoBanusx [11] u3ydanoch UMMYHOMOIYJIHMpYIOLIEE ACHCTBUE TPEX TPUTEPIICHOU-
JIOB, TIOJYYEHHBIX W3 JTHJaleTatHoro skctpakrta Cassia Fistula L.. TputepneHonabl oka3aiuch
HETOKCUYHBIMM Il HOPMAJIBHBIX KJIETOK VEro, HO IUTOTOKCHUYHBIMH JUIsl PAKOBBIX KJIETOK. AHa-
mn3 RT-IIIP noxkasai, 4To TpUTEPIIEHOUIABI NPOAYLHUPOBAIN MOBBIILICHHYIO PETYISILUIO 3KCIPEC-
cun P53 u nonmwxkennyr skcnpeccuro ERK2. CkopocTs MHBa3UM U METAaCTa3UPOBAHUS 3HAUUTEIb-
HO CHW)KaJlach NMpHU UX Bo3JehcTBUU. KpoMe TOro, aHTMOKCHAAHTHAs aKTUBHOCTh MPOSBISUIACh B
paspylIeHNH PAaKOBBIX KJIETOK. Pe3ynbTaThl TOKMHra MOKa3alu CTaOMIIbHbBIE B3aMMOAECHCTBUS MEXK-
ny TputeprneHouoB U mumeHsMu paka (P53 u ERK2). [Tony4yenHble 1aHHbBIE CBUIETEIBCTBYIOT O
TOM, 4TO TPUTEPIIEHOUIbI OTIPOSBIISIOT BHICOKHMH aHTUIIpOIH(epaTuBHbIA 3pdekT B kiietkax HT-29
U TIEPCIIEKTUBHBI B KAYECTBE aJIbTEPHATUBHON Tepaniy OHKOJIOIMUECKUX 3a001eBaHUH.

[Ipenapat, mnoiyuyeHHBIH (EPMEHTATUBHBIM THUAPOIU3OM MblmieyHoro Oenka  O.
Woodmasoni ¢ ucrosb30BaHHEeM TEPMOJIM3MHA U METNICHHA ¢ MOCIEAYIOIIEeH ¢ yIbTpapuibTpanuei
Ha MeMOPaHHOW YCTaHOBKE, OYMCTKOM C MOMOIIBIO refib-(puiIbTpaunoHHoi xpomarorpaduu (GFC)
u ObicTpoit OenkoBoi kunkoctHoW xpomartorpaduu (FPLC nmeer BBICOKYIO aHTHOKCHIIAHTHYIO
aKTHBHOCTH M 00JIa/IacT UMMYHOIIPOTEKTOPHBIM JieiicTBueM [12].

N3nayanpHO OakTepHalibHble MMMYHOMOYJISTOPHI CO3[aBATMCh KaK «BAaKI[MHBID» ISl Bbibl
pabOTKHM CTOMKOr0 MMMYHHUTETa NMPOTUB OakTepuil. OHU NpPENCTaBIsAIOT COOOH IMpemnaparbl, oo
nepxamye (QparMeHTbl OakTepHil-nmaToreHoB (KJIETOYHbIE CTEHKHU, pUOOCOMBI OakTepuil)
[13]. B Tepanuu mpu Je4eHHMH ayTOMMMYHHBIX 3a00JIEBaHHW TPHUMEHSIOTCS MOHOKIJIOHAJIBHBIC

antutena (MAT). IlpenapaTsl HHTHOMPYIOT BaKHbIE MPOBOCHATUTENbHBIE HUTOKUHBI — DHO-q,

IL-1, IL-6, a Taxke runepaktuBaiuio T- u B-mumdornuto. Tem He MeHee, BeayTCsl UCCiIen0Baa
HUA CBA3aHHBLIC C KIMHHUYCCKHUM HMCIIOJIB30BAHUEM MAT, HOCKOHLKy BO3MOKHBI HpOSIBJ'IeHI/ISI
HE)KeIaTeIbHOM UMMyHOTeHHOCTH [14].

[Ilupokoe npuMeHEHHE B Ka4eCTBE UMMYHOMOIYJIITOPOB HAXOAAT TKAHEBBIE IIpENapaTsl U
OHMOJIOTMYECKHE aKTUBHBIC BEICCTBA, BBIICICHHBIC W3 OPraHOB MMMYHHOUM CHCTEMBI )KMBOTHBIX H
ITTULIBI.
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Hamu mnonyden tkaneBoit mpemapar (TII) - skcrpakT ¢aOpHLIKMEBOH CYMKH IIBITUIAT-
OpoiinepoB, KOTOPBIN MpeaoIaraeTcs UCloyib30BaTh B COCTaBEe OMOJOIMUYECKH aKTUBHBIX J00OABOK
(BAJl) ummyHOMOYIHpYtOLIETO NeiicTBHA. Bee ucnonp3yembie OM0IOTHYECKH aKTUBHBIC BEIIECTBA
B coctaBe bAJl 10/kHBI ObITh 0€30IIaCHBI B PEKOMEHIYEMBIX J1033aX U PEeXHUME yIOTPEOICHUS U UX
3GGEKTUBHOCTh  JOJDKHA  OBITh  MOATBEPXKACHA  JOKIMHHUYECKUMH W KIMHHUYECKUMHU
UCCIIEIOBaHUSIMU. B CBA3M ¢ 3TUM LENBIO HCCIIEAOBAaHUM SBISETCS OLIEHKA LIUTOTOKCHUYHOCTH
9KCTpakTa (HaOpUIMEBON CYMKH UBILIIAT-OpOVIEpOB M €ro BIUSHHE Ha (YHKIMOHAIBHYIO
aKTUBHOCTb HEUTPO(PUIIOB.

Marepuajbl 1 MeTOABI

Jlis oLleHKH BO3MOXHOI0o Tokcuueckoro BiausHus TII Ha MeTaGoau3M KJIETOK MIIEKONMTA-
IOLINX HMCIOJIb30BAIM MEPEBUBAEMbIC KYJIbTYpPhI KJIETOK YeloBeKa M MbIH (Tabnuna 1), momydeH-
HbIE U3 KOJUJICKIIMU KJIETOYHBIX KyJIbTyp MHcTUTyTa iutonoruu Poccuiickoit Akagemuu Hayk. Ile-
pell MCIOJB30BaHUEM B KCIIEPHUMEHTaX KYJIbTYpPhl KIETOK OBUIM TECTHPOBAHBI Ha >KU3HECIOCO0-
HOCTb ¥ (DYHKIIMOHAJIbHYIO aKTUBHOCTh COIJIACHO COOTBETCTBYIOIIUM CTaHJapTaM.

[Tpu u3ydeHnn oOmIeH TOKCHYHOCTH HWCHOIB3YIOTCS PA3IUYHBIC TECTHI Ul OLIEHKU OOIIEi
KHM3HECTIOCOOHOCTH KJIETOYHOTO MOHOCJOS, MCIOJB3YIOUIME pa3IUyHble MapKepbl MOBPEKICHUS
KJIETOK B KyJbType. Hapymenue mro60i U3 )KM3HEHHO BAaKHBIX KJIETOYHBIX (YHKIUH HEMUHYEMO
BJIeUYeT 3ac000i yepe3 onmpe/eseHHOE BpeMsl CHU)KEHUE KU3HECTIOCOOHOCTH U THOEeNb KIIETKH, I0-
3TOMY BCE€ TH TECTHI B CBOEH OCHOBE MCIOIB3YIOT PETUCTPAIIHIO JINOO KOJINYECTBA OTHONINX, JIH-
00 KOJIMYECTBO KUBBIX KJIETOK B HCIIBITYEMOI KyJbType.

Tabmuua 1. - [lepedyeHb UCTIONIB30BaHHBIX B UCCIIEOBAHHUSAX KJIETOYHBIX JIMHUH U MIEPBUYHBIX KYJIBTYD KIETOK
9KCIIEPUMEHTAIbHBIX )KMBOTHBIX

HasBanue kneToyHOM JUHUHN

JuddepeHunpoBouHble MPU3HAKU

Mperusbie pubpodnacter L929

®ubpobOaacThl MBIIIH, aATe3UBHAs KyJIbTypa ¢ 00pa3o-
BaHUEM MOHOCIIOS

Makpoddaromnogo0Hasi MBIIIHHAS KICTOYHAS JIHHHS
J774.1A

Makpodaru MbIIH, aAre3uBHas KyJbTypa ¢ 00pa3oBa-
HHEM MOHOCIIOS

YesioBeueckas JIMHUS JIIUTEIHAIBHBIX KIETOK MAaTKH
HelaS3

Knerku snurenus YCJIOBCKA, aJre3uBHasl KyJbTypa C
O6p330BaHI/IeM MOHOCJIOA

YenoBeyeckasi JIMHUS SMUTEIHATBHBIX KIETOK Kapilu-
HoMbI kumeynuka HCT116

Knerku snurenus YCJIOBCKA, CYCIICH3MOHHAA KYJIbTypa

Uenoseueckas sputpomuenodnatronaHasuinaus K562

OpurpoMuenolIacTHeIe KIETKH KPOBU YeJIOBEKa, Cyc-

MEH3UOHHAs KyJlbTypa

W3MeHeHnsT MeTa0OJIUYECKOr0 COCTOSIHUS KJIETOK OLEHUBAIM MO CHUKEHHI0 CYyMMAapHOM
aKTUBHOCTH MHUTOXOHJIPHAIIBHBIX JETHApPOreHa3 B MukporerpazonueBoM tecte (MTT), koTopsrit
SIBIISICTCS OJTHUM M3 HarboJiee OOMICTPUHATHIX METOI0B OIIEHKH IIUTOTOKCHYHOCTH [15] u ocHOBaH
Ha CIIOCOOHOCTH JETUIPOTeHa3 MUTOXOHIPUI BOCCTAHABIUBATH KEITYIO pACTBOPUMYIO colib MTT
(3-(4,5-mumetnTHA3051-2-11)-2,5- T eHUATETPA30IMI OPOMHUI) 10 CHHETO HepacTBOpUMOro ¢op-
MasaHa, KOTOPBIN HaKalJIUBaeTCs B IIUTOIUIa3Me KIIETOK. Peakiusi mpoOUCXOAUT TOJIBKO B KHUBBIX
KJIETKaX C aKTUBHBIMM MHUTOXOHApPUAIbHBIMU (hepMeHTaMu. TakuM 00pa3oM, KOJIUYECTBO OKpa-
IICHHBIX KJIETOK U CTeNeHb (PUaneToBO-CUHETO OKPAITUBAHUS UX [UTOIIIA3MbBI KOPPEIUPYeET C 00-
e JKU3HECIIOCOOHOCTHIO KJIETOYHOTO MOHOCIIOS.

TII B pa3auuHbIX KOHIIEHTPAMSIX J00ABISUIM K KOHAUIIMOHUPOBAHHBIM KJIETKaM M MHKYOH-
poBanu B TeueHue 48 4. Ilocne oxkoHuaHus Mepuosa UHKYOAllMM C TECTUPYEMbIM IpernapaToM B
TyHKH n06aBisiau pactBop MTT 1o xoHeuHolt koHueHTpauuu 500 MKI/MII 1 UHKYOUpOBalIH elle
4 4 B CTAaHJAPTHBIX YCIOBUAX. 3aTeM aKKypaTHO yOWpalld MUTATEIbHYIO CPEay U PaCTBOPSUIH KIle-
TOouHbII MoHOcHOoH B 10% pactBope noneumicyinbgara HaTpus B 0,01 M consiHoit kucnore. [locne
MIOJIHOTO PACTBOPEHUS KJIETOK U3MEPSUIM ONTUYECKYIO IIJIOTHOCTh PACTBOPOB IMPH JJIMHE BOJIHBI 595
Ha MHOTOKaHaJIbHOM criektpodoTomerpe (ITukon, Poccust). OnTudeckas MIOTHOCTh pacTBopa B
KOHTPOJIbHBIX JIYHKaX, COAepKalmx Kietku 0e3 nobasnenus TII, mpuaumanace 3a 100%. Ilpo-
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LEHT >KM3HECNOCOOHBIX KIETOK B JiyHKax ¢ TII paccumThiBancs Kak OTHOLICHHWE MX ONTUYECKOH
IJIOTHOCTH K ONTHUYECKOM IUIOTHOCTH KOHTPOJIbHBIX JyHOK 0e3 TII, ymHoxxenHoit Ha 100. B kax-
JIOM OTJEJIbHOM 3KCIIEPUMEHTE BCE MPOOBI FOTOBUIM B TpuruieTtax. [1o M3MeHeHHI0 onTHYeCKOn
IUIOTHOCTU B JIYHKax C KieTkamu, cojepxkauux TII, nenanu 3akiitoueHd O IUTOTOKCHYECKOW aK-
THUBHOCTH IIpenapara.

Uccnenyemsrii TII noGapisiii K KJIeTKaM-MHUIIEHSAM B KOHIIeHTpamuu oT 10 mr/mn qo 0,02
mr/mi. PasBenenust ucxonnoro obpasna TII roroBuian Ha MUTATEIBHON Cpese /Ui KyJIbTUBUPOBA-
Hus kietok. [lepuon nHkyOanuu npemnapara ¢ kieTkamu coctanisii 48 yacoB. [lo ucreuenuu 3Toro
nepuoja IpPOU3BOAMIIN OLIEHKY KU3HECIIOCOOHOCTHU KIIETOK, MOJABEPraBUIMXCs JEHCTBUIO IIpenapa-
Ta. bpUI0 MPOBEIEHO TP OTAEIBHBIX HKCIIEPUMEHTA C KaX/10H JIMHUEH KIETOK.

Onenky Bnustaus TI1 Ha nmponudepaTuBHYI0O aKTUBHOCTH JIUM(OLUTOBIPOBOAMIN HA MbI-
mrax suaud BALD/C. ¥V yactu skcrnepuMeHTaIbHBIX JKUBOTHBIX ObLTa MHIYLUPOBaHA HWMMYHOJIE-
npeccusi ¢ momoinpio nurocratrka «{ukmodochan» (Fluka, Kutait). [{ukinodochan (muknodoc-
dbamMu MOHOTUIPAT) BBOAMIN OJHOKPATHO 33 CYTKHU JO MPOBEIEHUS SKCIIEPUMEHTOB. JKUBOTHBIE
U3 TIepBO (KOHTPOJIBHOMN) TPYIIIBI MOIyYain PEros (u3noIOTHIecKuii pacTBOp Kak Ianedo, a u3
BTOPOI1 - HccienyeMbli mpernapaT. B TpeThio u 4eTBEPTYIO SKCIIEPUMEHTANIbHbIE TPYIIbLI ObLIN B35-
Thl UMMYHO/IC(DHIIMTHEIC )KUBOTHBIC, MpUHUMaBIIUe U He npuHuMasmue TII. [Ipenapat BBogMIM
KUBOTHBIM €KETHEBHO Ha MPOTSHKEHUU 7 THEH.

HccnenoBanus npoBowin Ha 14-e cyTKu.

[TpunuMn MeTona MccieAoBaHus MPoaudepaTuBHON aKTUBHOCTH JUM(OIUTOB OCHOBAH Ha
CTIIOCOOHOCTH OKpAIICHHBIX KapOOKCH(IyopecenHOM JIUM(OLUTOB ACTSATCS MO/ BIUSHUEM MHUTO-
reHa ¥ U3 OJJHOM KJIETKH C OOJbIIel (MCXOIHOM) MHTEHCUBHOCTBIO CBEUEHHS 00pa3yroTcs ABE [10-
YepHUue, THTEHCUBHOCTh CBEUEHMSI Ka)X/J10M U3 KOTOPBHIX IPUMEPHO B JIBAa pa3a HUXKE MCXOJHON U
Tak ganmee. Ha uwuromerpuyeckoit rucrorpamme  okpameHHele KOJACD  (5-, 6-
KkapOoKcuIIroOpeclienHInaeTaT-CyKIEHUIMUIUI d(PHUp) KIETKH pacmlojararoTcsi B BUAE psaa mo-
CJIEJOBATEIBHBIX NTMKOB C YMEHBIIAIOIIENHCS HHTEHCUBHOCTBIO CBeYeHHsI. C MOMOLIBIO0 IUTOMETPH-
YEeCKOr0 METO0/1a MOKHO MPOCIEAUTH /10 8 MUTO30B.

JlumbouuThl Ccene3éHKM IKCHEPUMEHTANbHBIX M KOHTPOJIBHBIX MBIIMIEH MOJdydanu
extempore, mocie 3BTaHA3WUM >KMBOTHBIX MHTAJSIIIMEN YIJIEKUCIbIM ra3oM. B kauecTtBe MuTOreHa
Ui Hecnenuduueckoi akTuBaruu T-muM@oruToB ucnoins3oBanu konkanasaanH A (Kon A) B ko-
HEYHON KOHIIEHTPAIH 2 MKI/MIL

[uToMeTprUECKH aHAIU3 MPOBOJWIM Ha OCHOBE OINPEICIICHUS TPEX MapaMETPOB: MaJIOTrO
yrioBoro cBeropaccesHust (FCS) u 6okoBoro cBeropaccestaust (SSC) u o1HOTO MMOKazarens ¢uryo-
pecuennuu 3eneHoit (KOIACD).

Jlns onieHKu nponudupupyroie akTHBHOCTH JIMM(OIIUTOB UCIIOJIb30BAIIU TPU KPUTEPUSL:

1) mpouent 6nactrpanchopmanuu (% bT). Obo3Hagaer, CKOIBKO JIUM(OIUTOB MEPEILIO U3
nokosieics (as3el B asy aeneHus (MpeBpaTUIOCh B OJIACTHI).

% BT = 100,

rae  Mjg - IPOLEHT KJIETOK B MUKaX HAa IUTOMETPUUECKON THCTOTpamMme,

100 — ko3¢ purmeHT nepecueTa B MPOLEHTHI,

2) MUTOTHYECKYIO aKTUBHOCTH 011acToB (MADB %) — npolLeHT akTUBHO AeNsuxcs 0JacToB
(ckoIBbKO Bcero 0acToB IMpeTepreso AajbHEUIINe AeIeHUs), TP 3TOM BCe JTUMQOIUTHI, BBIIIEI-
mue u3 ¢aspl nokosi, npuHUMaroTes 3a 100%, cOOTBETCTBEHHO 3TOMY PAacCUUTHIBAECTCS MPOLEHT
0J1aCTOB 1O MHKaM.

MAB % =,

raie  Mpg - poIeHT 0JacTOB B MTUKaX HA IIMTOMETPUYECKON THCTOTpaMMe,

100 — xoadurmeHT nepecyueTa B MPOIICHTHI;

3) uapexc nenenus (M]1), o6003HAYAOMINN, KOIMYECTBO MUTO30B KaXIOTO JTUM(MOIUTA B
npouecce KynbTuBupoBanus. [Ipu 3ToMm Bce TMMQOLUTEL, BbILIEAINE U3 Pa3bl TOKOS, MPUHUMAIOT-
cs13a 100 %.
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100—Y
1501 E 1)
rae Y — My+M3/2+My/4+Ms/8+Mg/16+M7/32+Mg/64, rae

Mj.g - mpoIneHT 0JIaCTOB B IMTMKaX HA IUTOMETPUYECKOM THCTOTPaMME.

Ecnu M/ = 1, TO COOTBETCTBEHHO KKl TMMGOLUT mperepnen (B cpeaneM) 1 nenenue,
OonpIuit Ui MeHbIHK M ]I cCBUIETENhCTBYET O COOTBETCTBEHHO OOJIBIICH WM MEHBIIICH MUTOTH-
YECKOM aKTMBHOCTH 0JIACTOB.

Jns ananu3a ObUIM MCTIOJB30BaHbI 00PA3Ilbl CEIE3EHOYHBIX JTUMGPOIIMTOB, OTOOPAHHBIX Ha
14 cyTku mociie OKOH4aHUs Kypca BHYTprKenyaounoro BeeaeHust TI1 B moze 750 mr/kr.

Pe3yabTaTshl ucciie0BaHU

B Tabnuue 2 npeacTaBieHbl CBOJHBIE JaHHBIE TPEX SKCIEPUMEHTOB O JKU3HECIIOCOOHOCTH

BCEX HCITOJIb3YEMbBIX KJIETOYHBIX JIMHUH 1mocie ux oopadotrku TII.
Tabnmma 2 - [IpomeHT JKU3HECTIOCOOHBIX KIETOK nocie 48 yacoBoii mHKyOannu ¢ TI1 B pa3nuvHbIX KOHIICH-

TPALHSIX
Jlunus Konnenrpanus TII, Mr/mi

KJIIETOK 0,02 0,04 0,08 0,16 0,31 0,63 1,25 2,5 50 10,0

1929 99,3+ | 1059+ | 99,2+ | 106,3+ | 102,8+ | 106,3+ | 106,8+ | 109,1+ | 110,2+ | 99,7+
8,1 1,9 4,1 9,7 4,8 11,3 5,2 5,9 11,6 44

J774.1A 1112+ | 106,9+ | 103,0= | 108,6+ | 108,1+ | 1089+ | 107,5+ | 112,7+ | 98,1+ | 103,0+
8,8 2,7 3,6 12,4 13,2 7,6 12,6 12,3 13,7 16,5

HelLa 104,2+ | 103,4+ | 100,0+ | 100,7+ | 97,1+ 92,6+ 97,7+ 96,4+ | 1043+ | 1044+
S3 4.4 8,6 11,2 11,7 13,0 11,3 11,5 4,9 6,0 7,2

K562 99,8+ | 103,7+ | 101,8+ | 106,3+ | 107,0+ | 104,7+ | 104,9+ | 104,3+ | 105,1+ | 1033+
8,3 2,3 1,3 4,7 7,5 2,0 3,8 1,7 6,6 2,7

HCTI1 | 1128+ | 108,6+ | 104,1= | 114,0+ | 1019+ | 100,6= | 109,8+ | 106,2+ | 107,8t | 105,5+
6 7,1 8,4 10,1 5,8 10,3 4,1 8,0 5,0 4,0 4,1

*B Tabuile mpeACTaBICHbI CPETHIE 3HAYCHUS U TOBepUTEabHbIEe HHTepBajb (p < 0,05).

Ha pucynke 1 mpencraBieHbsl nuarpaMMbl SKHM3HECTIOCOOHOCTH Ka)JIOW W3 UCIOJIb30BaH-
HBIX KJIETOUHBIX JUHHH mocie ux oopadotku TII, KoTopbie 1EMOHCTPUPYIOT OTCYTCTBHE ITUTOTOK-
CHUYECKOTr0 AEHUCTBUS UCIIBITYEMOIO Mpenapara.

Takum 00pa3oMm, B XO/€ HCCIENOBaHUS ObUT YCTAaHOBIEHO OTCYTCTBHE METaOOIHYECKOTo
OTBETA KJIETOK B KYJbTYpE HAa BO3JIECUCTBUE pa3auyHbIX KoHUeHTpaui TII. BHe 3aBucuMoct ot
BUJIOBOW MPUHAANICKHOCTH U TUNA KJIeToyHo JuHuH, TI1 He HapyIan )Ku3HeCOCOOHOCTH KIIETOK
MJIEKOITUTAIOIINX U HE TPOSIBIISUT IIMTOTOKCUYECKUX CBOMCTB B JMana3zoHe KoHueHTpauuid ot 0,02
10 10 mr/mi.

J7I74.1A HTC 116
115 120
110 115
105 110
100 105

0,020,04,080,160,310,631,252,5 5 10
0,020,04,080,160,3120,63,252,5 5 10

KonuenTparus npenapara u3 GpadpUIIneBoil CYMKH KoHIEHTpaIms mpenapara w3 (haGpHIHEBoi CyMKH

KonTponk 100 ——4——J774.1A Koutpons 100 —4——HTC 116

K 562 Hela S3
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110 110
Log 105
106 -
104 100
102 95
100 90

98 _

96 8%

94 80

0,020,040,080,160,310,631,252,5 5 10 0,020,040,080,160,310,631,252,5 5 10
KonnenTparms npenapara u3 GadpUIIHeBOH CYMKH KonnenTparms npenapara u3 GpadpUIeBoil CyMKH

— komtpoms 100 —4——K 562

L 929

koHTpouss 100 —‘—HeLaSS

115
110
105
100

90
0,020,040,080,160,310,631,252,5 5 10

Konnenrpamus npenapata u3 ¢padpuIueBoi CyMKH

— xoHTpoxb 100 —ﬁL 929

Puc. 1. Kuznecnocodbnocms paznuynpix KiemouyHsIX 1unuil Kniemounwvix aunuu J774.1A,
HCT116, HeLaS3, L929 u K562 nocie Bo3neicTBUS pa3InuHbIX KOHIIeHTpamuid TIT

Ha pucynke 2 npecTaBieHbl TUTOGIIOOPOrpaMMbI PUOOPHOTO aHaK3a (PyHKIIMOHAIBHON
AKTHBHOCTH JIMMQOIIUTOB CENe3EHKH 370pOBbIX (MHTAKTHBIX) Mbltiei auauu Balb/c. [Tonydyenubie
pe3yabTaThl MOKA3aJIM, YTO J10JI JTUMQOILUTOB C UCXOJHONH MHTEHCUBHOCTHIO CBEUEHUS B MHTEPBa-
ne M1 cocrasisiia 1,9 % mnocne nunkyOanuu B TeueHue 72 yacoB 0e3 ctumynsanuu. [lox Bo3zaei-
CTBMEM MHTOT€HAMOBKOHKaHaBaJdMHa A u nunononucaxapuaom (JIIIC) komnyecTBO aKkTUBHBIX
KJIeTok cocraBuia 46,9 % u 2,3 %, coorBercTBeHHO. M3BecTHO, uTOo KOHA ctumynupyert T-kineTku,
a JITIC E.coli— B-xneTkwu.

CFSE2013.001 CFSE2013.013

40

4i

11 M1 1

100 10t 102 103 104

Puc. 2. Konuuecmeo (%) akmugHbIX cene3éHOUHBIX TUMPOUUM OB, NOJIYUEHHBIX OM UHMAKMHBIX Mbl-
weil: nocjie UHKyoayuu 6 meuenue 72 4acoe 6e3 cmumyanayuu mumozenamu (a), nocie cmumyaauuu KonA (6).
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VY 310pOBBIX (KOHTPOJBHBIX ) MBIIICH, TOYYaBIINX B TCUCHUE HEJIEIH TePAIeBTHUECKUE J0-
3bI MCIIBITYEMOTO TpernapaTa, 0TMEYajaoch MOBBIIIEHHE MPOIH(epaTuBHON aKTUBHOCTH JIUM(OIIH-
TOB CEJIC3EHKHU IO CPABHCHUIO C MHTAKTHBIMU XUBOTHBIMU 33 CUET OJHOKPATHOW Mpoiudepanuu
80,8 % naumdounTtos, a KonuuecTBO HHAYHHUpoBaHHBIX Ko A Bo3pocno o 84,74 % (Puc. 3). Ta-
KM 00pa3oM, CKapMIIMBaHUE 3JI0pPOBBIM MbImaM uccienyemoro TII crumynuposano numMboriu-
TapHOE 3B€HO MMMYHHOU CHUCTEMBI.

e CFSE2013.002 . CFSE2013.014

Al pphL
T

- .

° 1 o2 3 ot

10 10 1 10 1 0 1 2 3 4
orse 10 10 10 10 10

0 CFSE
Puc. 3. Konuuecmeo (%) nponugunupyroujux cene3eHoOuHbIX TUMPOUUNLOE, HOTYUEHHBIX O 300POEHIX
moteit, noayuaswiux TI: 6e3 cmumynayuu mumozenamu (a), nocine cmumynayuu KonA (6).

@OyHKIMOHATbHAS aKTUBHOCTH JIMM(OLUTOB Yy MbIIICH, MOJTYYaBUIMX IIMTOCTATUYCCKHIA
npenapar ukiodocdamu, Obliia HECKOJIBKO CHHKEHA 110 CPABHEHHIO CO 3I0POBBIMHU JKUBOTHBIMH.
VYpoBeHb CIIOHTAHHOH Mponuepauy KIeToK coctaBisiu He 6oree 0,9 %, a MHAYIUPOBaHHOW CTH-
mynaropamu Kon A u JIIIC - 40,8 % u 3,4 %, coorBercrBenHo (Puc. 4). Takum oOpa3om, y KH-
BOTHBIX JJAHHOM IPYIIIBI BBISBISUIACH UMMYHOCTIPECCHUS] TUM(POIIUTAPHON CHUCTEMBI.

- CFSE2013.003 " CFSE2013.015

| | | |
! M1 1
T{Az

= o] "’ﬁNM H

T T
100 10t 102 108 104 100 101 102 103 104

CFSE CFSE
Puc. 4. Konuuecmeo (%) nponugunupyrowjux cene3éHouHbIX TUMPOUUM 08, ROTIYHUEHHBIX OM UMMYHOO e-

npeccuenvix movtuteil, He nonyvasuwiux TIl: 6e3 cmumynayuu mumozenamu (a), nocie cmumynayuu KounA (6) u
JIIC (s).

HenenbHoe BHYTpHIKENTYAOYHOE BBEAHHME MMMYHOJAENPECCUBHBIM MblmaM TII BbIBOIMIIO
UMMYHHYIO CHUCTEMY M3 COCTOSIHHS YTHETCHHs (HE OTMEUalloCch CHWIKCHHS CIOHTAaHHOH W
MHAYIMPOBaHHOW nponudepannuu uMpounuTon). KolnyecTBO CIIOHTaHHBIX MPOTUPHIUPYIOIIUX
auMonUTOB yBenuuuBaigoch Oonee yem B 11 pa3 (10,6 %). Crumynsauus auMEOIUTOB

muTtoreHaMu KOHA TpHBOAMIA K TOBBILICHHIO KOJWYECTBA aKTUBHBIX T-kieTok g0 78,5 %.
(Puc. 5).
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- CFSE2013.016
- CFSE2013.004 F
r
1 a 0
I I
|
11 — M1 M4HM
] ] M5 Y‘T
= T 10° 10t 102 103 104
100 10t 102 108 104 CFSE

CFSE

Puc. 5. Konuuecmeo (%) nponupunupyioujux cene3éHouHblx 1UMPOUUN 06, NOSIYUEHHBIX 0Nl UMMYHOOe-
npeccuenvix muvtuieil, noayuaswiux TIl: 6e3 cmumynayuu mumozenamu (a), nocine cmumynayuu KonA (o).

B rtabmune 3 npezncraeieHsl 0000mEHHbIC qaHHbIe 0 BiusHUuM TII Ha nposnupepaTuBHYyO
AKTHBHOCTB JIMM(OIIMTOB MBIIIEH IN VIVO.

Ta6mnuua 3 - [IponudepaTrBHast aKTHBHOCTH JTUM(OLUTOB MBILIEH Pa3IMUHbIX OMBITHBIX TPYII M0]] BO3-

JICWCTBHEM CTUMYJISITOPOB M 0e3 Hux (%).

Crumynarop
KorA
I'pynns! Mpiei be3 ctumynstopa
VHTakTHBIE (3110pOBBIE) MBIIIN 1,9 46,9
Waraktasie Mmpimu + TTI 80,8 95,1
VIMMyHOIETIPECCUBHBIC MBIIITH 0,9 40,8
NmmyHonenpeccuBHble Mpitin + TT1 10,4 78,5

Ha pucynke 6 npencraBnena auarpamma, orodpaxaromas Biausiaue TII Ha mponudeparus-
HYIO aKTMBHOCTb JIMM(OLIUTOB Y 3/I0POBBIX MBIIIEH U MBIIIEH ¢ HHAYLIHPOBAaHHONW HMMYHOCYTIpec-

CUEN.

100

3 90
@ 80
< 70
x 60
3 50
z 20
g 20
a3 10
g 0
=
2 &
C Q"@
=] by
a~ o
A
o
&
W

Bes ctum YAATOPRA -

B nnc

KoHA

Puc. 6. Ilponupepamuenan akmugnocmo aumpoyumos (%), noayueHHvIx om UHMAKMHBIX U UMMYHO-
denpeccuenuvix muluieii Ha 14 cymku nocie okonuanus nedenvrozo Kypca TII.

OueHuBaslach CIOHTaHHass W WHAynUpoBaHHas MuToreHamMu KoHA wu JIIIC akTuBHOCTH
TUMQOIUTAPHBIX KIETOK. B muarpamMe ykasaHbl CTaHAapTHBIE OTKJIIOHEHUS CPEIHUX 3HAUCHHA.
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[Tokazarenu nponudepaTnHBOW aKTUBHOCTH JTUM(OIIMTOB MBIIIEH C MCIOIb30BAHUEM CTHU-
MYJISTOpPa KOHKAaHABaJIMHA A IPOJEMOHCTPUPOBAIN IOBBILICHHE (DYHKIMOHAJIBLHONW aKTUBHOCTH
TII npy BHYTpUKEITYJOYHOM BBEICHUH )KMBOTHBIM.

B tabnune 4 npeacraBieHbl OCHOBHBIE OKa3aTeNd (PYHKIHMOHATIbHON aKTUBHOCTH JIUM(O-
UTOB (IPOLIEHT OJacT TpaHchopMalMKi, MUTOTHYECKAsT aKTUBHOCTH OJAacTOB, WHICKC JICIECHUS)
MBIIIEH U3 PA3IMYHBIX KCIIEPUMEHTAIIBHBIX U KOHTPOJIBHBIX TPYIIIL.

Tabnuna 4 - [lokazaTenu GyHKIIMOHAIBHONH aKTUBHOCTH JIMM(OLIUTOB

I'pymnmer % BT % MAB na
HHTaKkTHBIE MBIIITHA 40,7 39,0 53
Wnrakrasie Moy + TI1 36,2 52,9 7,4
HMMyHOIenIpecCHBHBIE MBIIITH 36,5 51,3 51
NmvmyHonenpeccuBHbie My + TIT 41,6 46,5 59

OyHKIIMOHATBHAS aKTUBHOCTH JUM(POLUUTOB (MX CHOCOOHOCTH K OnactrpaHchopManuu u
nposnrdepannu) y IMMYHOCYIIPECCUBHBIX MBIIIEH ObUla HUXKE, YEM y TeX XK€ MbIIIeH, HO HOJy-
YaBIIKUX HCHBITYEMBbIN Npenapar. AHAJOTHYHbIE PE3YlbTAaThl ObUIM MOJYYEHBl U B CIIydae MHTAKT-
HBIX KMBOTHBIX. J[Ba U3 TpEX nokazateneil (yHKIMOHAIBLHON aKTUBHOCTU JTUMQOLUTOB ObUIN BBI-
1€ y >KMBOTHBIX MOJy4YaBIIMX UCIBITYeMbIl TKkaHeBbIl npenapat (TII).

BeiBOABI

Ha ocHoBaHum uccienoBanuii MUTOTOKCUYHOCTH TKaHeBoro mpemnapara (TII) - skcTpakra
(babpunreBoil CyMKU LBIIIAT-OpoiliepoB Ha NEPEeBUBAEMbIX KYJIbTYpax KJIETOKYCTAHOBJIEHO, YTO
TII B xonuenTpamusax 0,02 mo 10 mMr/min He HapylIan >KH3HECIOCOOHOCTh KIETOYHOTO MOHOCIIOS
BHE3aBUCHUMOCTH OT BMJIOBOM NPHUHAUIEKHOCTU U TUNA KIETOYHOW JMHUU.IIpu ouneHku BausHUA
TII Ha nponugepaTHBHYIO aKTUBHOCTH JIMM(OIMTOB Ha MbImax JuHud BALD/C ycranoBneHo, uTo
OH CTUMYJIHUPYET aKTUBHOCTh IIEPUTOHEANBHBIX HEUTPODUIIOB U CeNe3EHOYHBIX TUMPOIMTOB KaK y
3JI0pOBBIX, TaK U Y UMMYHOJENPECCUBHBIX Mbliel. [lonmydyeHHble JaHHbIE CBUAETEILCTBYET O O€3-
OIAaCHOCTH ¥ 3(PPEKTUBHOCTU MCIIOJIB30BaHUS SKCTPAKTa (paOpULIMEeBON CYMKH LBILIAT-0poiiepoB
B COCTaBE OMOJIOTMYECKU aKTUBHBIX 100aBOK MMMYHOMOYIUPYIOILIETO IEHCTBUS.
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POMAIIIKHA JEKAPCTBEHHOI U MSIThI
DOI: 10.37493/2307-910X.2021.2.11 [IEPEYHOMM HA [IOKA3ATEJIU KAUECTBA
PKAHO-IIIIEHNYHOTI' O XJIEBA

EFFECT OF ACHAMOMILE AND
PEPPERMINT POWDERS MIXTURE ON THE
QUALITY INDICATORS OF THE RYE-
WHEAT BREAD

'rpoonencruii zocyoapcmeennviii azpapnviii ynusepcumem, I'poono, Eeﬂapbe/ Grodno State Agrarian University,
Grodno, Belarus
T Ppoonenckuil zocydapcmeennntii ynusepcumem umenu SAnxu Kynanw, I'poono, Benapyce/ Yanka Kupala State
University of Grodno, Grodno, Belarus
Annomauusn
IIpobrema kauecmea xne600ynIOUHBIX U30ENULl NOKA3bIBAEM HeCOOMBemcmeue NuleHUYHouU
MYKU NO HEKOMOPbIM NOKA3AMENAM COBPEMEHHbIM MPebO8AHUAM, YMO OMPAHCAEMCs HA CMeneHU
8bIPANCEHHOCMU NOMPEeOUMENbCKUX XAPAKMEPUCMUK, COOEPAHCAHUU U OUOOOCMYNHOCIU OUONI02U-
YecKU YEeHHbIX Beuecms, COKpaujeHuu CpoKo8 CmaduibHOCMU QU3UKO-XUMUYECKUX U MUKPOOUOTIO-
2UYecKux nokasamereti 20mosou NPoOyKyuu. 3a0ayu nogvlueHUus Kayecmea npooyKyuu u eHeope-
HUs YCKOPEHHbIX MEXHOJI02ULl 8 COBPEMEHHbIX OUHAMUYHBIX YCA08UAX NPOU3BOOCMBA Peularomcs
nymem UCnOIb308AHUS PA3IUYHO20 POOA XJIeOONEeKAPHBIX YIyyuiumesel, OKa3vbl8alowux He2amue-
Hoe 6lUsiHUe Ha 300posbe yenogeka. Hcnonv3oeanue nekapcmeeHHblX U NPSHO-APOMAMUYECKUX
pacmenuti , UX CHOCOOHOCMbIO CUHME3UPOBAMb U AKKYMYIUPOBAMb 00OHOBPEMEHHO DOIbUIOE KOIU-
yecmeo OUONIOSUYECKU AKMUBHBIX BeUeCcms sBIAemcs 60CMpPeO0BAHHbIM U AMKMYAIbHbIM HANPG-
JleHuem 6 X1e600y104HOl NPOMBLULIEHHOCHIU.
Mamepuanwvt, memoowt, pe3ibmamot U 0OCYHcOeHUA
B cmamve npoananusuposano énuanue cmecu nopouikos poMawiKu 1eKapcmeeHHol U Mambl
NepeyHol npu pasHulx coomuoutenusx 6 oozuposxax 0,5-2,0 % om maccvl MyKu Ha nokazamenu
Kauecmea pasHulX 6U008 MYKU, 3d68apKU, 3AKE8ACKU, MeCmda U 20MOBbIX U30eIUll PHCAHO-
nuenuynoeo xaeoda. Iloxazano, umo obocamumenvhbvie 000ABKU HE OKAZLIBAIU CYUECMBEHHO20
BNUSAHUSL HA CbIPbe, NOAYDAOPUKAMbL U BLINEUEHHYIO NPOOYKYUIO, OMMEYAI0Ch Uy Oonee 3HaAYU-
menbHOe NosbluleHUe KUCTOMHOCMU ONbIMHBLIX 00PA3Y08 U COKPAWAIOCH 8PeMsl BCHIAbIBAHUS ULd-
puxa mecma npu amaiuze noxazameineu 3asapku. He evisgneno oocmogepHulx paznuduil 8 Opeano-
JIENMUYECKUX U PUBUKO-XUMUYECKUX NOKA3AMENAX Kauyecmsea noiypadpuxamos u bine4eHHvix 00-
PA3yo8 npu 6HeCeHUUu cmecu NOPoOUK0O8 J1eKAPCMBEHHbIX MpPA8 6 PA3HLIX 003UPOBKAX HA CMAouu
NOJYYeHUs 3a8apKu U Ha cmaouu opmuposanus mecma. B pezynomame de2ycmayuoHH020 aHaiu-
3a HAULYYUUMU ObLIU OMMedeHbl 00PA3YbL PHCAHO-NUEHUUHO20 X1e0d, 8KII0UAOUe20 8 peyenmypy
1,5 % u 2,0 % oboeamumenvubix 0obasox. Onvimuvie uz0enus XapaKkmepuzosaiucs bonee HU3KUM
00WUM MUKPOOHBIM YUCTIOM, NPOAGIAIU NPUSHAKU MUKPOOUOIO2UYECKOU NOpYU HA Oolee NO30HUX
CPOKax XpaueHus.
3akniouenue
Omcymcemeue cyujeCmeeHHbIX UMEHeHULl UUKO-XUMUYEeCKUX NoKazamenell Kauecmea usydde-
MbIX 8UO008 NUEHUYHOU U PHCAHOU MYKU, 3A8aPKU, 3K8ACKU C YACMUYHbIM 3A6apPUSAHUEM MYKU, mecma
0714 8bINeUKU X1e0a NPy BHeCEeHUU CMecU NOPOUKO8 POMALUKU NeKAPCMBEHHOU U MMbl NePeyHOl 8 00-
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wem konunecmse 0,5-2,0 % om maccvl MyKu Kak Ha cmaouu RPUeOMOoGILeHUst 3a8apKu, Max u Ha Cmaouu
ROJIYHeHUs Mmecma NO360Jen OMMemumb YelecoobpasHOCHb UCNOIb308AHUS OAHHBIX 0002AMUMETbHbIX
000a60K.

KiroueBble €J10Ba: MOPOIIKA POMAIIKH JICKAPCTBEHHONM U MSTHI IEPEUYHOM, KOMIIO3HTHBIE
CMECH, PKaHO-TIIICHUYHBIH XJ1€0, () YHKIIMOHAIBHBIC MPOTYKTHI A TAHHSI

Abstract

The problem of the quality of bakery products shows that wheat flour does not meet modern
requirements in some indicators, which affects the degree of expression of consumer characteris-
tics, the content and bioavailability of biologically valuable substances, shortening the stability of
physico-chemical and microbiological indicators of finished products. The tasks of improving the
quality of products and the introduction of accelerated technologies in modern dynamic production
conditions are solved by using various kinds of baking improvers that have a negative impact on
human health. The use of medicinal and spicy-aromatic plants, their ability to synthesize and accu-
mulate at the same time a large number of biologically active substances, is a popular and relevant
phenomenon in the bakery industry.

Materials, methods, results and discussions

In the present article, the effect of a mixture of chamomile and peppermint powders at equal
proportions in dosages of 0.5-2.0 % of the flour mass on the quality indicators of different types of
flour, sourdough, leaven, dough and finished products of rye-wheat bread were analyzed. It was
shown that the enrichment additives did not have a significant effect on raw materials, semi-
finished products and baked products, only a more significant increase in the acidity of the test
samples was noted and the time for the dough ball to float was reduced when analyzing the sour-
dough parameters. No significant differences were found in the organoleptic and physicochemical
indicators of the quality of semi-finished products and baked samples when adding a mixture of
herbal powders in various dosages at the stage of obtaining the sourdough and at the stage of
dough formation. As a result of degustation, the best were the samples of rye-wheat bread, contain-
ing 1.5 % and 2.0 % of fortifying additives in the recipe. In addition, the experimental products had
a lower total microbial count and showed signs of microbiological spoilage at a later shelf life.

Conclusion

The absence of significant changes in the physico-chemical quality indicators of the studied
types of wheat and rye flour, welding, sourdough with partial brewing of flour, bread dough when
applying a mixture of chamomile and peppermint powders in a total amount of 0.5-2.0% of the
flour weight both at the stage of welding preparation and at the stage of dough preparation allows
us to note the expediency of using these enriching additives.

Key words: chamomile and peppermint powders, composite mixtures, rye-wheat bread, func-
tional food products

BBenenne. MOHUTOPHHT MpoOJieMbl (OPMHPOBAHUS KauecTBa XJI€OOOYIOUHBIX H3JEIUN
MTOKa3bIBa€T HECOOTBETCTBHUE NIICHUYHOW MYKH MO HEKOTOPBIM IOKa3aTeNiM COBPEMEHHBIM
TpeOOBaHUAM, YTO OTPAXKAETCS HAa CTENEHH BBIPAKEHHOCTHU IMOTPEOUTENLCKUX XapaKTEPHUCTHK,
COJIEp’)KaHUU U OMOJOCTYNTHOCTH OHMOJOTMYECKH LEHHBIX BEIIECTB, COKpAIlEHUU CPOKOB
CTaOMJIBHOCTH (PU3MKO-XMMUYECKUX U MHKPOOMOJIOTHYECKUX MoKa3aTejaed TOTOBOM MpPOAYKIHH
[1]. 3amaun mOBBIIEHUS KayecTBa MPOAYKIUU M BHEJIPEHMUS] YCKOPEHHBIX TEXHOJIOTUHA B
COBPEMEHHBIX JMHAMUYHBIX YCIOBUSAX IPOM3BOJACTBA PELIAIOTCA IMYTEM  HCIIOIb30BaHMS
Pa3IMYHOrO poja xJieOoneKapHbIX yinydmureneid. OJHAKO MHOTOJIETHHE MCCIEI0OBAaHNUS OTMEYAIOT
HEraTUBHOE BJIMSHHWE MHOTHX MUILEBBIX J00ABOK Ha 3/I0POBbE YeloBeKa. MI3MeHeHue MpUOPUTETOB
B IOJIb3Y HCHOJIb30BAHUS JICKAPCTBEHHBIX M IMPSHO-APOMATHUECKUX PACTEHUH OOYCIIOBIEHO HX
CIOCOOHOCTBIO CHHTE3UPOBaTh M aAKKyMYJIMPOBATh OJHOBPEMEHHO OOJBIIOE KOJIUYECTBO
OMOJIOTMYECKH aKTUBHBIX BemnlecTB. Kpome TOro, jekapcTBeHHble A00ABKHM MOTYT OKa3blBaTb
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MHOJKECTBEHHOE BO3JCHCTBHE Ha YENOBEYECKH OpraHm3M, a TakXke CrocoOCTBOBATh
(bOpMUPOBAHHUIO PA3HOBEKTOPHBIX TEXHOJOTMYECKUX CBOMCTB poayKiuu [1-6].

AHanu3  JaHHBIX ~ HAYYHO-TEXHUYECKOW  JIUTEpaTypbl  TOKa3al  MEPCHEKTUBHOCTH
0003HAYEHHON TEeMbl, TaK KaK HCCIEJOBAHMs IOKa3bIBAIOT, YTO J00ABKU U3 JIEKAPCTBEHHBIX
pacTeHmii 00NIaAaOT MPHUSATHBIM BKYCOM U apOMaTOM, OKAa3bIBAIOT MPOTHUBOBOCHAIMTEIHLHOE,
aHTHOAKTepUaIbHOE, CIIa3MOJUTHYECKOE, >KETYETOHHOE, OPOHXOJIMTUYECKOE U YCIOKauBaroliee
JCHCTBHE 3a CUET HAIMYUS OOJBIIIOrO KOJMYECTBA (PUTOAKTUBHBIX coequHenwmii [7—11]. KimtoueBsie
OMOJIOrMYECKH aKTHBHbBIE BEIIECTBA B COCTABE LIBETKOB POMAIIKU JIEKAPCTBEHHON — aMUHOKHUCIIOTHI
(TMCTUMH, TJIMIIWH, CEPHH, acllapariHOBasl KHUCIOTa, TIYTAMHHOBAs KUCIIOTA, JICHIIUH, THPO3UH),
KyMapuHsbl, 10 11 BemiecTB ¢1aBOHOMIHON IPUPOIBI (B TOM YKCIIE PYTHH, JIOTEOJIUH U allUT€HUH),
OpraHMYEeCKHe KUCIOTHI (sHTapHasi, ackopOouHoBas) 3¢upHoe macno (0,05-1,0 %), suramunsl (K,
rpynmnel B, B-kapotwH, Tokodepoi), cTepuHbl, nonucaxapuasl, nomudenonsr [12, 13, 14]. B
paboTax HECKOJIBKHUX aBTOPOB MOKA3aHO, YTO CYXHE JIUCThS MSTHI IEPEUYHOM OTIMYAIOTCS BHICOKUM
conepxkanuem 6OenkoB (30,1 %), xneruatku (15,6 %), munepanbubix BemecTB (14 %), MOHO- U
mucaxapunoB (12,7%) [15]. Taxkke B HMX NPUCYTCTBYIOT [B—KapOTHH, TeCHEpHU]IMH, OeTauH,
ypcoJioBasi W OJIEAHOJIOBask KHUCIOTHI, 3¢upHOEe Macio — 1o 2,75% (MEHTOJN, MEHTOH, MHHEH,
JTUMOHEH W 3(UPBI MEHTOJA YKCYCHOH W BaJepHAHOBOW KHCIOT) [16], camoHWHBI, TyOWIHHBIC
BemiecTBa U praBoHouaml [17].

BrImieniepedrcieHHbIe COSTMHEHUST B COCTaBE JICKAPCTBEHHBIX IMOPONIKOB MOTYT OKa3bIBATh
OTIpe/IeNICHHOE BJIUSHUE HAa OPraHOJIENTUYECKHE, PU3NKO-XUMHUECKUE U MUKPOOHOJIOTHYECKHE Xa-
PaKTEPUCTUKHN MYYHBIX HU3JICIHH 3a CYET MPUCYTCTBHS B 00OTaTUTEIBHBIX JOOABKaX OOJBIIOTO KO-
JTU4ecTBa OMOJIOrMYECKH aKTUBHBIX COSAMHEHUM, CIeI0BATEIbHO, HAyUYHbIE UCCIICIOBAHUS IO ATO-
MY HaIIPaBJICHUIO HMEIOT BRICOKYIO aKTYaJIbHOCTb.

Martepuanbl U MeToabl. JlJii KOMIIJIEKCHOTO HM3Yy4Y€HHUs BIHUSHHUSA CMECEd MOpOIIKOB Ha
XJIeOOTIeKapHbIC CBOWCTBA MYKH M KAa4€CTBO TOTOBBIX PIKAHO-TIIICHUYHBIX U3JICIHNA IPOBOIUIOCH
UCCIIEIOBAaHNE PAa3HBIX BUAOB MYKH, MOPOIIKOB POMAIIKH JEKAPCTBEHHONH U MSATHI MEPEYHOH,
KOMITO3UTHBIX cMeceil, moay(adpuKkaToB U roTOBBIX 00pa3uoB xjeda. Takum o6pa3oM, o0bEKTaMu
WCCIIEIOBAHMs SBISIINCH prkaHas OOJUpHAs U cesHas MyKa, MIIeHWYHas MyKa MEepBOrO COpTa,
KOMITO3UTHBIE CMECH C JIOOABJICHHEM TOPOIIKOB POMAIIKH JIEKAPCTBEHHOW W MSTHI TIEPEYHOM,
3aBapKa, JKHUJKas 3aKBacka C YAaCTHUYHBIM 3aBapUBaHHEM MYKH, T€CTO ISl Xjieba W 0Opasiibl
roToBoro pxano-mmennynoro xiaeda (COCT 31807-2018) [18].

BrimonHsnock ABa BapuaHTa HCCieNOBaHUM monyhaOdpuUKaToB U TOTOBOTO XJieOa OMBITHBIX
poo:

— 1 BapuaHT — c BHECEHHEM B 3aBapKy CMeceil MOPOIIKOB POMAIIKU JIEKAPCTBEHHOW M MSATHI
nepeyHoit B obmem kommuectse 0,5 %, 1,0 %, 1,5% u 2,0 % oT Macchl MyKH U TIPH PaBHOM HX
COOTHOIIIEHUH B OHOH Mpobe;

— 2 BapHWaHT — C BHECEHUEM OOOTaTHTEIhHBIX JIOOABOK B TEX e JIO3UPOBKAX B TECTO TEpe
OpokeHHeM. B kayecTBe KOHTPOJIBHOTO o0Opa3lia paccMaTpUBAIUCh TNPOOBI 0€3 BHECEHHS
JICKAPCTBEHHBIX ITOPOIIIKOB.

OpranonenTtudeckue M (HU3MKO-XUMHUYECKHE TOKA3aTeNd MYKH, KOMIIO3MTHBIX CMecel
omnpenensau corimacuo Tpedosanusim THITA (TOCT 27558-87, TOCT 9404-88, TOCT 27493-87).
OnpeneneHne MNOIBEMHOM CHJIBI Apoxioked ocymiecTBiasuiock cormacHo ['OCT 171-81 mo
YCKOPEHHOMY METOJAY BCIUTBIBAHUS IIapHKa TecTa. HTEHCHMBHOCTH Ta3000pa30oBaHUs OICHUBAIN
OpOIUIBHBIM METOJIOM B KON0AaX C CEpHOKHUCIBIM 3aTBopoM Meticas [19]. IIpoOGsl roToBBIX
W31V aHATTM3UPOBAIIH 110 (PU3UKO-XMMHUYSCKAM U OPTaHOJICITHYSCKUM Toka3aTessiM [20].

B penentypHblii CcOCTaB pIKaHO-MIIEHUYHOTO XJeba BKIIOYEHBI CMECH MYKH pPKaHOU
o0upHOit (42 T), p>kaHoU cesiHoM (43 1) u mmeHnyHoU nepBoro copra (15 ), caxap (1,8 r), conb
MoBapeHHasi muieBas oauposaHHas (1,5 T), u mpoxoku xiebornekapHbie npeccoBannbie (1 1),
KUJKas 3aKkBacka (64 r) ¢ YaCTHYHBIM 3aBapUBaHUEM prKaHOW oOaupHON Myku. OOOraTUTEIHHBIC
¢uTOn00aBKM BHOCHJIMCH B pacuere K Macce Myku. llpuroroBnenue tecta mns xieba
OCYIIECTBIISUTN 10 JICHUHTpaCKOW cxeme B JBe (a3bl: Pa3BOJOYHBIN M MPOU3BOJICTBCHHBIN ITUKIL.
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B pa3Bojo4yHOM LMKJIE 3aKBACKy BBIBOJIWIIM U3 YHCTBIX KYJBTYp JpO}oKed Saccharomicies cere-
visiae JI-1 u momouHokucabsix Oakrepuii Lactobacterium plantarum-30, L. fermenti—34, L. casei—
26, L. brevis—1.

[TponomKkuTeNbHOCTE OpOXKEeHUs cocTaBisiia 60 MUHYT, pacCTOMKH — 50 MUHYT IpH TeMIIe-
parype 38 °C, Bpemst Boinieuku — 50 MunyT 1ipu temieparype 225 °C isi KOHTPOJIBHBIX U OMBITHBIX
po0. Bece mapamerpsr cobmoganuck corinacHo TU BY 100056428.297-2019. 3amec u pa3aenky Ha
TECTOBBIE 3aTrOTOBKH ITPOBOJIMIIM BPYYHYIO, BBIIIEUKY OCYIIECTBIISUIN B JOpMax.

PesyabTarsl u 00cyxaeHne. Pe3ynpTaThl UCCIEI0BAHMM MTOKA3aJIM, YTO OPraHOJIEITUYECKHE
[IapaMeTpbl UCXOJHOTO ChIPbsl — IIBETKOB POMAIIKH JIEKAPCTBEHHOM M JINCTHEB MATHI NEPEUHON —
COOTBETCTBOBAJIM HOPMUPYEeMbIM 3HaUeHUM, ycTaHoBIeHHBIM ['OCT 2237-93 u 'OCT 23768-94.
BnaxxnocTte u3MeNnbYeHHBIX Ha JlabopartopHoi MenbHUIle JIM—1 JleKapCTBEHHBIX IOPOIIKOB
pPOMAIIKA JIEKQpCTBEHHOM M MSATHI TepeyHoW cocraBuia coorBercTBeHHO 8,0 % u 8,3 %.
Bita)xHOCTB M TUTpYyEMast KUCIOTHOCTh MYKH IIIIEHUYHOM IIEPBOTO COPTA, MYKH PKAHOM CEIHHOM U
prkaHoit oonupHoi peructpupoBanuch 11,8 % u 3,3 rpan.; 11,4 % u 3.9 rpan.; 12,9 % u 4,8 rpan.
COOTBETCTBEHHO.

OueHKa COCTABJIIEHHBIX KOMIIO3UTHBIX CMECEH IOKa3ala, YTO NpPHU MOBBILIEHUU JO3UPOBKHU
MOPOILIKOB POMAIIKU JIEKAPCTBEHHOM M MSATHI MEPEYHON YCHIIMBAJICS >KEJITOBATO-3€JIEHOBATHIN
OTTEHOK W CHEeHU(pHUUECKHil 3amax TpaB, BH3yaJU3WPOBAIUCH BKIIOUEHHUS dYacTwil nopomika. C
MOBBILIEHUEM KOJIMYECTBA BHOCUMOM TOOABKM CHMYKAIACh BJIAXKHOCTh U YBEJIMYMBAJIACh TUTpyeMast
KHCIIOTHOCTh PkaHo# o0aupHOi myku (5,0—5,3 rpaaycoB) U CMECH Ha OCHOBE P)KaHOM OOIUPHOH,
pKAHOM CeSTHOM U MIIEHWYHOW MYKH repBoro copra (4,9-5,0 rpan.).

Otmeuanoch HM3MEHEHHE THUTPYEMOH KHUCIOTHOCTH 3aBapKd ONBITHBIX MPo0 MEpBOro
BapuaHTa uccieaoBanuii (4,9-5,2 rpaj.) Mo OTHOIIEHUIO K KOHTPOJIbHOMY 00pasity (4,7+0,2 rpaz.),
a TeMIIEpaTypa U BIAXKHOCTb MPAKTHYECKU HE u3MeHsunch (65+0,4 °C u 76,1-75,8+0,3 %).

AHanu3 mokazaTeseld KayecTBa JKUJKOM 3aKBaCKM C YAaCTUYHBIM 3aBapUBaHUEM MYKH
KOHTPOJIbHOM MpoObI W 00pa3loB CO CMECSMH MMOPOILIKOB POMAILIKU JIEKAPCTBEHHOM M MSTHI
MEPEeYyHO MOKa3aJl HE3HAUMTENbHOE COKpPAILEHWE BPEMEHM BCIUIBITHS IIapHKa TecTa MO Mepe
MOBBIIIEHUS TO3UPOBKU: 27 MUHYT JJIi KOHTPOJS, 24—22 MUHYTHI — ONBITHBIE TPOOBI. TUTpyemas
KHCIIOTHOCTb JKUJIKOM 3aKBaCKM C BHECEHUEM Pa3HbIX JO3UPOBOK MOPOILKOB JIEKAPCTBEHHBIX TPAB B
KOoHIle OposkeHus mnoBbimaiack ¢ 11,4 nmo 15,6 rpaa. Temmneparypa M BIaKHOCTh OIBITHBIX
00pa310B ObUIN B IIpeJieax 3HaUeHUsI STUX MTOKa3aTesel sl KOHTPOJIbHOM MPOOHI.

Ha ocHOBaHMM NMOJIY4YEHHBIX PE3YJIBTaTOB MOXHO MPEAIOJIOKHUTD, YTO MOKA3aTENIN KayecTBa
roroBoro xjeda OyayTt coorBercTBoBaTh TpeboBaHusM THIIA npu no3upoBkax B 3aBapKe CMeCH
nopouko 0,5-1,0 % ot maccsl Myku. OIHAKO TpU COZEP’KAaHUM B 3aBapKe CMECH JIEKAPCTBEHHBIX
mopommkoB 1,5-2 % KHUCIOTHOCTh TOTOBOTO H3JIEIHSI MOXET OBITh BBINIC HOPMBI, TaK KaKk WX
TUTpyeMasi KHCIIOTHOCTb cocTaBiisiia 15,2 u 15,6 rpan. (HopMmupyemasi BenuunHa — He Goree 15,0
rpan.).

ITockonbky OoJiblliee BIUSHUE HA MPOLIECC Ira3000pa30BaHUsl OKA3bIBACT JKU3HEICSATEIbHOCTD
NpOosoKed, ObUTHM TPOBEEHBI JOMOIHUTEIbHbBIE UCCIIEI0BaHUS.

M3BecTHO, 4TO TNOKa3aTeNM NOABEMHOM CHIIBI JAPOXIKEH HE BCErJa KOpPPEIUpPYIT C
OpOIUIBFHONM aKTUBHOCTBIO, TaK KaK Ha MOTEHIMAIBbHYIO aKTUBHOCTD TIIMKOJUTHYECKUX (DEPMEHTOB
3MMa3HOTO M MAaJbTa3HOTO KOMIUIEKCOB MOTYT OKa3blBaTh BIIMSHUE J100aBJIEHHE OCMOJIHTOB,
AHTHOKCHUJ/IAHTOB U JPYrHX OMOJIOTHYECKH aKTUBHBIX coenuHeHuii [21]. Tak kak B cocTaB I[BETKOB
POMAIIIKM U JIUCTHEB MSATHI BXOJSAT BELIECTBA C MOTEHIUAIBHBIM (YHTHCTATUYECKHM JCHCTBUEM
(manpumep, 3¢upHbie Macna [12, 16]), asst Gosiee A€TANBHOTO aHATKM3a BIUSHUS CMECH MOPOIIKOB
JTAHHBIX JICKAPCTBEHHBIX TpaB Ha IMPOLECCHl Ta3000pa30BaHUsl ObLI MPOBEAEH MOJEIbHBIH
nabopaTopHbIi dKcriepuMeHT. [Topomku U3 TpaB 100aBISIIM K CMECH MYKH P)KaHOW M MIIEHUYHOU
COTJIACHO PELENTYype OMBITHBIX MPO0 M aHAIM3UPOBAIHM YOBUIb Macchl KOO B ONpEACICHHbIC
Mepuobl 3a 2,5 yaca OpoKEHHS B TEPMOCTATE.

Ha pucynke | nmpencraBieHa OlleHKa CyMMapHOTO KOJIMYECTBA BbIACIUBIICICS YIIEKUCIOTHI
M MHTEHCUBHOCTH Ta3000pa30BaHUs B pa3Hbie BPEMEHHBIE MPOMEXYTKH: uepe3 60, 120 u 150
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MUHYT OT Hadaja JKCIepuMeHTa. B 1memom mobaBieHHe B pPELENTypy HEKOTOPOTO KOJIMYECTBA
CMECH MOPOILKOB POMAIIIKU U MThl BMECTO MYKH MPUBOAMIIO K aKTUBAIUMH Ipoliecca OpoKeHUs B
1,22-1,25 pa3. B nepBeie 60 MuHyT ombiTa Hanboinee Bbicokoe KomuyecTBa CO2 BBIIEIWIOCH B
KOHTpPOJIbHOU 1pobe — Ha 10 % Gombliie, 4eM B OMBITHBIX. DTO CBUJIETEIILCTBYET O Oosiee ObICTpOi
aIanTanuy JPOXOKEBBIX KJIETOK M MEPEKIIOYCHHH MPOIECCOB C JIBIXaTEIBHOTO Ha OpOIMIIbHBINA
nyTh. B konbax ¢ ¢puTo-m00aBKoOii, HE3aBUCUMO OT €€ KOJudecTBa, Boiaesuioch mo 0,1 r COy, uTo
MOJKET yKa3bIBaTh HA OJMHAKOBYIO CTENCHb BO3JACHCTBHS COCTABHBIX KOMIIOHEHTOB IMOPOIIKOB HA
XJie0OoTeKapHbIe TPOAOKH.

Ha BTOpOM Hacy MOAENBHOTO JKCIIEPUMEHTa BO BCEX oOpas3lax OpoKeHHE aKTHBH3HPOBA-
nock. Ilpu 3TOM B ONBITHBIX KOJOAaX CKOPOCTh ra3000pa3oBaHUs, KaK U Ha MEPBOM 3Tare, Obuia
OJIMHAKOBOH 1 cocTaBmwia 0,2 rpaMM B 4ac, a B KOHTPOJIbHOH koiioe — Ha 20 % meHnbie. [ToBbImieH-
HOE ra3000pa30BaHKe B OMBITHBIX KOJIOAX MOKET OBbITh CBA3aHO C TE€M, YTO C IMOPOIIKOBOW 100aB-
KO TOCTYIUJIN JIOTIOJTHUTEIBHBIC TTUTATEIbHBIC CYOCTPAThl B BUAC AMUHOKHUCIIOT U MUHEPAITbHBIX
BEIIECTB, a TAK)KE BUTAMUHBI, KOTOPBIE TaK)Ke 0J1aroTBOPHO BIMSIOT HA (hepMEHTATUBHbBIE MPOLIEC-
CBl Y IPOXIKEH.

Ha 3aBepiaromiem sTamne MoJIeIbHOTO SKCIIEPUMEHTa HHTEHCUBHOCTh OpOKEHUsSI BO BCeX 00-
pasnax cam3mwiack u cocraBmia 0,16—0,18 r/gac B konbax ¢ puromodaBkamu u BaBoe Menbie — 0,8
r/dac — B koHTpose. Ha Ham B3risia, HabmoqaeMoe MOBBIIIEHHE a0COTIOTHOTO KOJMYECTBA BhIJIE-
muBierocsi CO2 B koinbe ¢ copeprkaHueM mopouika TpaB 2 % OT Macchl MyKH MOKHO CUMTATh He-
CYLIECTBEHHBIM. B TO e Bpemsi, 6oiee BBICOKHE CKOPOCTH ra3oo0pa3oBaHusi Ha 2—3-M 3Tamax B
OTIBITHBIX 00pa3lax B CPABHCHUU C KOHTPOJIEM TMO3BOJIIOT TOBOPUTH O 3HAYUTEIHLHOW aKTHBAIMH
JPOXOKEH M HATMYKMU 32 CYET STOTO BO3MOXKHOCTHU COKpAIICHHsI BpeMEHU OpOXKEeHHUS TecTa.

| | | i

Kontponp
/ Control

Variants of powder additives

BapHaHTeI T00ABOK MOPOIIKa /

0 0,05 0,1 015 02 025 = 03 35 0.4
KomuectBo CO4, '/ Quantity of CO,, g
B 1-60vmHy TBI / 1-60 minutes 61-120MrHy eI/ 61-120 minutes

Puc.l. ,ZIMH(I.M”K(I za3006pa306anu}l Ha pa3nHblx ymanax MOOEIbHO20 IKcnepumenma

B sTo0li cBs3M Ha cienyromieM atarne OpokeHue TecTa A IPOU3BOJICTBA PKAHO-TIILIEHUYHOTO
xJyieba nmpoBoauan 60 MUHYT — MUHUMalIbHOE Bpems, pekomeHayemoe B T BY 100056428.297—
2019.

[To opraHoeNTHYECKNM XapaKTEPUCTUKAM OOpasllbl TECTa JBYX BapHUAHTOB HCCIIECIOBAHUHN
HE OTJIMYAJINCh MEXIY COOOH NMpH paBHBIX OOIIMX JO3MPOBKAX JICKAPCTBEHHBIX MOPOIIKOB. B
OTIBITHBIX MPO0axX BU3YaJTU3UPOBAIUCH BKIIOYEHUS YACTHUI] MOPOIIKA TPaB, OUIYIIAJICA UX BKYC H
apomar. TeMreparypa 1 BIQXHOCTb TeCTa 000X BAPHAHTOB MCCIECIOBAHNN MPAKTUYECKU HE U3MeE-
HSUJTMCH TT0 OTHOIIEHUIO K 3HAYSHUSIM sl KOHTPOJIBHOTO oOpasna (Tabnuma 1).
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Ta6nnua 1 — IToka3arenu KauecTBa TeCTa JJI PKaHO-TIIIICHUYHOT'O xaeba

KomnuectBo moGasku/ Amount of addi-
Iokazarens/ Indicator Konrpons/Control | tive

05% [10% [15% [20%
Bapwuant 1 / Experiment 1
Bnaxunocts, % / Humidity, % 49,0 48,8 48,8 48,6 48,6
Temmeparypa HauanpHas, °C / Starting temperature, | 31,4 31,2 31,6 31,0 31,4
°C
KucnotHocTs HaganpHas, © / Starting acidity, ° 3,6 3,8 3,9 4.0 4.0
Kucnornocts komewnas, ° / Final acidity of the | 6,1 6,3 6,4 6,5 6,6
crumb,®
Bapmuanr 2 / Experiment 2
Bnaxunocts, % / Humidity, % 49,0 48,8 48,9 48,7 48,7
Temmeparypa HavanpHas, °C / Starting temperature, | 31,4 31,2 31,4 31,2 31,3
°C
KucnotHocTh HavanpHas, © / Starting acidity, ° 3,6 3,8 3,8 3,9 4.0
KucnotHocTts koHeuHas, ° / Final acidity, © 5,9 6,1 6,1 6,2 6,3

Turpyemasi KHCIIOTHOCTB TIOCJIE 3aMeca TeCTa U B KOHIIE OPOXKCHHUSI B IPUCYTCTBUH CMECH JIe-
KapCTBEHHBIX IOPOIIKOB BO3pacTaja MpPH TOBBIIICHHH COJCPYKAHUS TOOABKH, Y4TO OOBSCHSICTCS
3HAYUTEIBHBIM KOJIMYECTBOM COCIMHECHUN KHUCIIOTO XapaKTepa B U3MEJIBbUYCHHBIX JIGKAPCTBEHHBIX
TpaBax. BHeCeHHE TOPOIITKOB OTPA3MIOCH HA MPUPOCTE KUCIOTHOCTH B KOHIE OpokeHwms. Paznuna
MEXy KOHCUHOW M HAa4YaJbHOW BEIUMYMHOW THUTPYEMOW KHUCIOTHOCTH y TIEPBOM TpyIIbI 00pa3ioB
Obuta Oosiee BbIpa)KEHHAs TI0 OTHOIICHHUIO K TeM JK€ J03MPOBKaM J00AaBKH y MPOO TecTa BTOPOTO
BapHaHTa MCCIICIOBAHUH, OJHAKO BCE M3MCHEHUsS ObUIM HE CyIleCTBeHHbIC. [loydeHHbIC TaHHbIC
MOKHO OOBSCHATH 00JIee JTUTEIBHBIM KOHTAKTOM CMECH ITOPOIIKOB JICKAPCTBEHHBIX TPaB ¢ KOM-
MMOHEHTAMHU CBHIPbsl TPU BHECEHUU UX HA CTAJIUU TIOTyYEHUS 3aBapKHU.

O1eHKa TOTOBBIX M3JIENUI IMMOKa3aia, YTO OPraHOJICITHYECKUE IMOKa3aTelN KadecTBa xjeda
KOHTPOJBHOTO M OMBITHBIX 00PA3I[OB IBYX TPYII HUCCIECIOBAHUA OTINYAIUCH TOJIBKO MEXIY MpPO-
0aMu ¢ pazHBIM cojepkaHueM J00aBku. BHeceHne no0aBKM B 3aBapKy WJIM HETOCPEACTBEHHO B
TECTO HE MOKAa3aJl0 CYIIECTBEHHOTO Pa3jinuus XapakTepucTUK. KOHTPOIbHBIE U OMBITHBIE U3ETHUS
UMEJTH TIIAJIKYI0 0€3 TPEIUH U MOIPHIBOB MOBEPXHOCTH, PABHOMEPHYIO 10 OKPACKe KOPKY U CEpPhIH,
HE JTUNKUN, He KpOoIIanuiicss MAkuil. Xjae® ObUl paBHOMEPHO MPOIMEYESHHBIN CO BKYCOM U 3amaxoM
CBOWCTBCHHBIMU JTAHHOMY BHJTy H37CIUH, C TIOBBIIICHUEM JO3UPOBKH MOPOIIKA TOSBIISIICS BBIpa-
KEHHBIH MPUBKYC M apoOMaT POMAIIKH M MAThl. OU3NKO-XUMHUYECKHUE MOKa3aTean KadecTBa roTo-
BBIX U3JICIHNA TIPU BHECEHUH CMECH ITOPOIITKOB POMAIIKH JICKAPCTBEHHOW W MSATHI TICPEYHOUN HM3Me-
HSJTUCHh HE3HAUUTENBHO (Tabnuia 2).

Tabmmma 2 - OU3NKO-XMMHUYECKHE TIOKa3aTeNIM KadyeCTBa KOHTPOJIBHOTO M OTIBITHBIX 00pa3IoB xyeba

Konrpous | KosmmaectBo no6asku/ Amount of additive

IMoxkazarens/ Indicator Control [05% [10% [15% [2.0%

Bapuanr 1 / Experiment 1

Brnaxxuocts msxuiira, % / Humidity of the crumb, % | 48,0+0,2 | 48,0+0,2 | 48,0+0,2 |47,8+0,3 |47,7+0,3

KucnotHocTs Msakumia, © / Acidity of the crumb, °© 5,1+0,2 5,1+£0,2 [ 5,2+0,3 5,4+0,3 5,603

Topucrocts, % / Porosity, % 612404 |62,6+0,3 | 63,2406 | 62,8+0,5 |61,2+0,5

Bapuanr 2 / Experiment 2

Brnaxxnocts mskuiira, % / Humidity of the crumb, % | 48,0+0,2 | 48,0+0,2 | 48,0+0,2 |48,0+0,3 |47,5+0,3

KucnotHocTs Msakumia, © / Acidity of the crumb, °© 5,1+0,2 5,1£0,2 [5,1+0,3 [5,3+0,3 | 5,4+0,3

Iopucrocts, % / Porosity, % 61,2+0,6 |62,0£0,4 |63,0£0,6 |63,0+0,6 | 61,4+0,6

B xone uccnenoBanuii He ObUIO OTMEYEHO CYIIECTBEHHOIO M3MEHEHUSs MOoKa3aTels BIaKHO-
CTH Bcex 00pa3uoB. TuTpyemas KMCIOTHOCTh ONBITHBIX MPOO BO3pacTaia 1o Mepe yBeITHUeHHs KO-
JIMYECTBA MTOPOLIKOB JIEKAPCTBEHHBIX TpaB. Bce nccnenyemble mapaMeTpbl HAaXOAUIUCh B IIpeeax
HOPMHUPYEMBIX BEJIMYMH. 3HAUEHUS M1OKa3aTess OPUCTOCTH U3JAEIUNA BapbUpPOBAJIM HEMPOIIOPLIMO-
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HAJIBHO KOJHMYECTBY 00ABJISIEMBIX MOPOIIKOB, U 3TH M3MCHECHHUS ObUIM HE JOCTOBEPHBI. 3HAUMU-
TEJIBHOW pa3HUIIBI BEIUYMH (PU3UKO-XUMHUYECKHX TMOKa3aTeiled MEXIy TPYyNIaMu HCCICIOBaHUN
TAK)XC HC BBISIBJICHO. CJICI[OBaTeJIBHO, MOXHO KOHCTaTI/IpOBaTB (1)aKT, YTO BHOCHUMBEIC HOpOH_IKI/I JIC-
KapCTBEHHBIX TPAB HE OKA3BbIBAIOT 3HAYMMOI'O BIIMSHHUS HA H3ydaeMble (DU3UKO-XUMHUYCCKUE XapaK-
TEPUCTHKHU TOTOBOTO XJie0a.

OneHKy TOTpPeOUTEIBCKUX KadecTB Xje0a MpPOBOJMIIM CJCMBIM METOIOM. PecnioHieHTam
[peJUIarajJoch CPaBHUTH MO BHEUTHEMY BHUJ1Y, BKYCY H 3amaxy JeBATh 00pa3IoB xjieda — KOHTPOJIb-
HBII (0€3 cMecH TOPOIIKOB) M ONBITHBIE, coaepskamue 0,5 %, 1 %, 1,5 % u 2 % cMmecu MopomkoB
U3 POMAILIKH JIEKAPCTBEHHOM U MSTHI IEPEYHOH 110 IBYM BapHaHTaM BHECEHUs TOOABKH.

[lo pe3ynpTaram AETYCTAIIMOHHOTO aHAdM3a KOHTPOJIBHBIX W OMBITHBIX HM3JICIHNA PKaHO-
MIIICHHYHOTO XJieba MmpeanodreHue Obuto oTaaHo obpasmam, coaepxamuM 1,5 % u 2,0 % cmecu
MOPOIITKOB U3 POMAIIKH JICKAPCTBEHHOM M MSTHI IEPEYHON OT MacChl MYKH TIPH BHECCHUH €€ B 3a-

BapKy (PUCYHOK 2).

=

a b C
Puc 2. Obpazuyvt npo6HbIX 6bINEUEK PHCAHO-RUIEHUYUHO20 X1€0a 6 CPAGHEHUN ¢ KOHMPONAbHLIM 00pazyom: (a)
— KoumponwHulii oopazey; (b) — onvimnan npooa c enecenuem 1,5 % nopowika; (c) — onvimnan npooa c 6necenuem
2 % nopowka

JInisi OLIEHKH CTETIeHW MHUKPOOHMOJIOTHYECKOH KOHTAMHHAIIMU W3TOTOBJICHHOTO Xjeba ObuTh
BbIOpaHbl Takue oOmenpuHsAThie nokazarend, kak KMA®AHM u Hanuuue IUIECHEBBIX TI'PHOOB.
KoHTpoibHbIN 00pa3ell U ONBITHBIN, coepKaluii HanbobIlllee KOJINYECTBO CMECH TTOPOIIKOB PO-
MaIlIKM JIEKapCTBEHHOMN M MATHI nepeuHoit (2,0°%), XpaHuiau pu KOMHaTHOM TeMmepaType B MOJIH-
STHJICHOBBIX MMaKeTax B TeueHue nATu cyTok. [locne 48 yacoB xpaHeHMs BKyC U 3amax xjeba ocrta-
BAJIMCh BBIPAKEHHBIMH U NMPUATHBIMU. Ha yeTBepThie CyTKH XpaHEHUs y xJjieba, BBIIEYEHHOro 0e3
0o0oraTUTENbHBIX JO0ABOK, CTAJl OIIYIIAThCS CIa00 BBIPAKEHHBIM 3aTXJIBIN 3amax, a Ha 6-€ CYTKH
XpaHEHUs BHU3YaIM3HPOBAIHMCH KOJOHUHU IUIECHEBBIX T'PHOOB. Y OIBITHOrO 0Opaslia MpHU3HAKH
IJIECHEBEHUSI TIOSIBUIIMCH Ha 8- CyTKH XpaHeHus. [1o pe3ynpraTaMm MUKpOOHOIOrHYECKOro MoceBa
Ha MSICO-TIETITOHHBIN arap, BHIIIOJTHEHHOTO Ha 3-M CYTKM XpaHEeHHUs, B KOHTPOJIbHOM 00pas3Iie BBISB-
neHno 6onee Beicokoe KMA®AHM (2,2><103 KOE/r), uem B ombITHOM 00pasiie (1,3><103 KOE/T),
YTO TO3BOJIET JIONMYCTUTh HAJHUYUE OaKkTepHOCTaTHYecKoro 3(pQekTa OT BHECEHHOW T00aBKU U3
JIEKapCTBEHHBIX PACTCHUH.

3akiouenue. OTCYTCTBHE CYIIECTBEHHBIX W3MEHEHHH (DU3MKO-XMMHUYECKUX TIOKa3aTenen
KauecTBa W3y4aeMbIX BHIOB IIIEHUYHOM M pXKAHOM MYyKH, 3aBapKd, 3aKBaCKM C YaCTHYHBIM
3aBaprBaHMEM MyKH, TecTa JJIsl BBIIEUKH XJie0a NP BHECEHMHM CMECH IMOPOIIKOB POMAIIKH
JIEKapCTBEHHOM W MATHI mepedHoi B obmem komudectBe 0,5-2,0 % OT Macchl MyKH Kak Ha CTaJlUH
MPUTOTOBJIEHHS 3aBApKH, TAK M Ha CTAJWH TOJYYEHHUS TECTa MO3BOJISIET OTMETUTH LeJIeco00pa3HOCTh
UCTIOJIB30BaHUsl JIAHHBIX OOOTaTHUTENbHBIX J00aBOK. Bce He3HauWTeNnbHBbIE OTKIOHEHHS IOKa3aTenen
KadecTBa OT BEJMYMH KOHTPOJILHBIX OOpasIoB OOYCIIABIMBAIMCH 00jee HU3KUMH 3HAYCHUSMH
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BI&XHOCTH W 0oJice BBICOKOW THUTPYEeMON KHCIOTHOCTBIO TIOPOIIKOB JIEKAPCTBEHHBIX TpPaB U HE
OTpa3WINCh Ha OPraHoJIEITHYECKUX CBOWCTBax xyeda. HaoOopor, B xone merycranmy MakcCUMaibHOE
KOJIMYECTBO T'OJI0COB TIOYYMITH 00pasiibl C JO3UPOBKAMH 00OTaTUTENIBHBIX J00aBOK B KoimuecTtse 1,5 %
u 2,0 % ot maccel myku. [lo pesynbratam HaOmoOAEHHUS 332 CTENEHBI0 MHUKPOOUOJIOIMYECKON YHUCTOTHI
xyieba ¢ copepxkanueM 2,0 % cMecH OPOIIKOB POMAIIKH JICKApCTBEHHON U MSITHI IIEPEYHON B IMPOIIECCEe
XPaHEHHS1, MOKHO TPEIOJIOKHUTH OAKTEPHOCTATUIECKOE AEHCTBHE T00ABKH.

YauteiBast pakT, YTO POMAIIIKA JISKAPCTBEHHAS U MATa MIEPEUHasi IMEIOT HE3HAYNTETbHBIC OTPaHH-
YEHUS MO JUIUTEIBHOMY U PETYJISIPHOMY HCIIOJIb30BAHUIO, HE BBI3BIBAIOT BBIPAKEHHBIX AJUIEPIHUYECKUX
s dexToB, cunTaeMm, YTo 11eI1eCO00PA3HO UCTIONB30BAaTh CMECH MOPOIIKOB U3 POMAIIKHU JICKAPCTBEHHOH 1
MSTHI TIepedHoi B o0mieM kommuectse 1,5-2,0 % k Macce MyKH Ipy MPOU3BOJICTBE PrKAHO-TIIIEHUYHOTO
xJ1e0a JUTs paclIMpeHuns aCCOPTUMEHTA W3ACNNA (PYHKIIMOHAIBHOTO Ha3HAYCHHS.

JIUTEPATYPA

1. Hoprauesa E.I',, Jlebenenko T.E. IloTeHnuman nexkapCTBEHHBIX, MPSHO-apOMAaTUYECKUX
pacTeHuii B MOBBIIICHUN KauyecTBa MieHnyHoro xieba // Boctouno-EBpomneiickuii xxypHan nepeao-
BbIX TexHojormit. 2014, Ne 12. T. 2. C. 101-105.

2. benssckas, N.I'., Anekceenxo, E.B., Kanycruna, K.®., lcabaes, 1.b. Pa3paboTrka TexHo-
Joruu Xjae0o0yNOYHBIX M3AEIUN C HCIIOJIb30BAHUEM IPOJYKTOB NEPEpadOTKU MATHI NEPEUHOMN
//Health, Food&Biotechnology. 2019. 1(4). C. 53-69.

3. benses A.T'., KoasieBa A.E., [IbssHuKOBa D.A. BiusiHuE MOPOITKA KHAMPES Y3KOJIUCTHOTO
Ha MOKa3aTelu KavyecTBa nieHn4Horo xiebda // Bectauk BI'YUT — Boponex: BI'Y, 2018. T.80. Ne
4. C. 254-258.

4. bopuena J1.3., Tamaxuna A.fl., AxkybekoBa A.A. @opMHUpoBaHUE MOKa3aTeNel KadyecTBa
MIIEHUYHOTO XJie0a mnpu jpobaBiieHHH HACTOsl MeayHuIbl Msarkoi (Pulmonaria mollis). Hoseie Tex-
Hojtoruu. 2019. 3 (49). C. 21-29. DOI: 10.24411/2072-0920-2019-10302.

5. Kimuuaayxosa FO.A. CoBepIiieHCTBOBaHHE TEXHOJIOTHH XJI€O0OYIOUHBIX U3/EIUIA C UCTIOJIb-
30BaHHEM MPOAYKTOB mepepaboTku xmens // V3Bectust BICIIMX y4eOHBIX 3aBeieHMid. [luieBas
texnonorus. 2012. 2-3. C. 33.

6. KoBaneBa, A.B. [Ipumenenune GpuUTOIKCTPaKTOB, PUTOCUPOIIOB U MPOOHOTUKOB B MPOU3-
BOJICTBE XJI€O00YNMOUHBIX u3nenuil // TexHonoruss U TOBapOBEAECHNE WHHOBAIIMOHHBIX MHUIIEBBIX
npoayktos. 2016. 1(36). C. 70-72.

7. XKormoa K.H. Tlomomemnkass O.C., Huxummna M.b., WBanoBa E.B. Mopdomoro-
AHATOMHUYECKHMI aHaIM3 ChIpbs MsTHI mepeunoit (Mentha piperita L.) cemeiicTBa SICHOTKOBBIE
(Lamiaceae) // Bectauk coBpemeHHbBIX uccnemoBanmid. 2018. Ne 12.1(27). C. 339-341.

8. KazakoBa M.A., Munbsko O.B., Muponosa C.C., PerxoB B.M., Jlamun A.B., Konapatenko
O.B. U3yueHune mpoTUBOMUKPOOHOW aKTUBHOCTU (DIIABOHOUIOB JIUCTHEB MSATHI MEPEYHON B OTHO-
[IEHUH IITaMMOB MYKOBUCITI1032a // DEeHONbHBIE COSMHEHHS: CBOICTBA, aKTUBHOCTh, HHHOBAITUH.
2018. C. 449-453.

9. PaiikoBa C.B., 'omukoB A.T"., Iy I'."M., lypaosa H.A., [llanoBan O.I"., PaxmeroBa A.IO.
AHTHMHUKpPOOHAsT aKTUBHOCTH 3HUpHOro Maciaa maTel mepeunoi (Mentha piperita L.) // Capatos-
CKU HaydHO-MeAauuHCKui xxypHai. 2011. Ne 4(7). C. 787-790.

10. Ilpoxodres I1.A., CremanoBa H.JO. [IumeBas eHHOCTh MSTBHI H MEIUCCHI B CBEXKEM U
3aMoposkeHHOM coctosiHuu // Hayunsrit xxypaan HUY UTMO. 2014. Ne 4. C. 189-194,

11. Mahmoodi M. Effect of harvest time on essential oil content and composition of Mentha
piperita L. // The First Iranian Congress of Essential Oil. 2016. C. 37-39.

12. O3umuna U.1., @pomosa O.0. LlenenanpaBieHHBIH TONCK OMOJIOTHYECKH aKTHBHBIX Be-
1ecTB B pacTeHusix / CoBpeMeHHbIe Tpo0sieMbl Hayku U oopazoBanus. 2013. Ne 1. C. 382.

13. Danciu C., Zupko 1., Bor A., Schwiebs A., Radeke H., Hancianu M., Cioanca O., Alexa
E., Oprean C., Bojin F., Soica C., Paunescu V., Dehelean C.A. Botanical Therapeutics: Phytochem-
ical Screening and Biological Assessment of Chamomile, Parsley and Celery Extracts against A375
Human Melanoma and Dendritic Cells // Int J Mol Sci. 2018 Nov 16; 19(11): 3624. DOI:
10.3390/ijms19113624.

126 Bbinyck Ne2, 2021



COBPEMEHHAA HAYKA U UHHOBAUWUMU

14. Zlabur JS, Zuti¢ 1, Radman S, Plesa M, Brné¢ié¢ M, Barba FJ, Rocchetti G, Lucini L, Lo-
renzo JM, Dominguez R, RimacBrn¢i¢ S, Gali¢ A, Voca S. Effect of Different Green Extraction
Methods and Solvents on Bioactive Components of Chamomile (Matricaria chamomilla L.) Flow-
ers // Molecules. 2020 Feb 13;25(4):810. DOI: 10.3390/molecules25040810.

15. Umwxukosa O.I'. Kpecc-canar u MsTa Kak MepCcreKTUBHOE ChIphE IS XJIeO00YIOUHBIX U3-
nenuii /| UzBectus JIBOY. Dxonomuka u ynpasienne. 2017. Nel. C. 113-118.

16. PaiikoBa C.B., I'omukos A.I'., lIly6 I'.M., lyproBa H.A., llanoan O.I"., PaxmeroBa A.
0. AutuMukpoOHast akTHBHOCTB 3¢GHpHOro Macia MaTel nepeunoit (Mentha piperita L.) // Capa-
TOBCKHI Hay4HO-MeTuIMHCKH xKypHai 2011. T. 7, Ne 4. C. 787-790.

17. Yypkuna JI.A. ®apMaKOrHOCTUYECKHUI aHAJIU3 ChIPhs cemelicTBa ['yOorBeTHbBIE (MsTa TTe-
peuHasi, MenHcca JieKapcTBeHHas) // BroiiereHp MEeIMIMHCKHX HMHTEepHeT-KoH(pepeHmmid. 2016.
T. 6. Ne 5. C. 906.

18. I'OCT 31807-2018 M3nenus xiae000ya0YHBIE U3 PIKAHOK XJICOOMEKAPHOW U CMECH piKa-
HOM W mIIeHUYHOH xyebomnekapHoil Myku. O0mue TexHuueckue ycnoBus. — Beemen 2019.11.01.
M.: Crannaptundopm, 2018. 19 c.

19. IIpakTukym no mukpoduonoruu: yued. mocoobue / moa pen. H.C. Eroposa. M.: N3xa-Bo
Mockos. yn-ta, 1976. 307 c.

20. Ayspman JI.A. TexHomorus xiedonekapHOro Mporu3BOACTBA: Y4eOHUK. 9 e u3.; mepepad.
u jgor. / mox oomr. pexn. JIL.U. ITyukooii. u mom. CII6: ITpodeccus, 2011. 416 c.

21. Haymosa H.JI., bepectoBast H.C., Kpusenko A.JO. BiusHue oTnenbHbIX 000Tramaronmx
KOMIIOHEHTOB JUIsl OYJOYHBIX U3JeNUid Ha OHOTEXHOJIOTMYECKHE IIOKa3aTelau APOXIKer
Sacharomyces cerevisiae // BecTHHK AJTaiiCKOro rocyaapCTBEHHOIO arpapHoOro YHHBEPCHUTETA.
2016. Ne 3 (137). C. 188-192.

REFERENCES

1. lorgacheva E.G., Lebedenko N.E. The potential of medicinal, aromatic plant in improving
the quality of wheat bread // East European journal of Advanced Technologies. Technology and
equipment for food production. 2014. Vol. 2. No 12 (68). pp. 101-107.

2. Belyavskaya 1.G., Alekseenko E.A., Kapustina K.F., Isabaev 1.B. The Development of
Bread Technology with Peppermint Products // Health, Food & Biotechnology. 2019. No 1(4). pp.
53-69.

3. Beyaev A.G., Kovaleva A.E., Pyanikova E.A. The influence of fireweed on the quality of
wheat bread // Proceedings of VSUET. 2018. VVol.80. No 4. pp. 254-258.

4. Borieva L.Z., TamakhinaA.Ya., Akhkubekova A.A. Formation of wheat bread quality indi-
cators when adding pulmonaria extract (Pulmonaria mollis) // Novye tehnologii (Majkop). 2019.
Iss. 3(49). pp. 21-29. DOI: 10.24411/2072-0920-2019-10302.

5. Klinduhova Yu.A. Improving the technology of bakery products using hop products //
News of higher educational institutions. Food technology. 2010. No 2-3. P. 33.

6. Kovaleva A.V. The use of phytoextracts, phytosyrups and probiotics in the production of
bakery products // Technology and merchandising of innovative food products. 2016. No 1(36).
pp. 70-72.

7. Zhoglova K.N., Poloveckaya O.S., Nikishina M.B., Ivanova E.V. Morphological and ana-
tomical analysis of raw peppermint (Mentha piperita L.) of the family Lamiaceae (Lamiaceae) //
Bulletin of modern research. 2018.12.1(27). pp. 339-341.

8. Kazakova M.A., Min’ko O.V., Mironova S.S., Ryzhov V.M., Lyamin A.V., Kondratenko
0.V. Study of the antimicrobial activity of peppermint leaf flavonoids in relation to strains of cystic
fibrosis // Phenolic compounds: properties, activity, innovations. 2018. pp. 449-453.

9. Rajkova S.V., Golikov A.G., Shub G.M., Durnova N.A., Shapoval O.G., Rahmetova
A.YU. Antimicrobial activity of peppermint essential oil (Mentha piperita L.) // Saratov Journal of
Medical Scientific Research. 2011. No 4(7). pp. 787-790.

10. Prokof’ev P.A., Stepanova N.YU. The nutritional value eppermint and lemon balm in
fresh and frozen condition // Scientific journal NRU ITMO. 2014. No 4. P. 189-194.

Bbinyck Ne2, 2021 127



COBPEMEHHAA HAYKA U UHHOBAUWUMU

11. Mahmoodi M. Effect of harvest time on essential oil content and composition of Mentha
piperita L. // The First Iranian Congress of Essential Oil. 2016. pp. 37-39.

12. Ozimina 1.1., Frolova O.0O. Purposeful search of the biological active substances in plants
/I Modern problems of science and education. 2013. No 1. P. 382.

13. Danciu C, Zupko I, Bor A, Schwiebs A, Radeke H, Hancianu M, Cioanca O, Alexa E,
Oprean C, Bojin F, Soica C, Paunescu V, Dehelean CA. Botanical Therapeutics: Phytochemical
Screening and Biological Assessment of Chamomile, Parsley and Celery Extracts against A375
Human Melanoma and Dendritic Cells // Int J Mol Sci. 2018 Nov 16; 19(11): 3624. DOI:
10.3390/ijms19113624.

14. Zlabur JS, Zuti¢ I, Radman S, Plesa M, Brn¢i¢ M, Barba FJ, Rocchetti G, Lucini L, Lo-
renzo JM, Dominguez R, RimacBrn¢i¢ S, Gali¢ A, Voéa S. Effect of Different Green Extraction
Methods and Solvents on Bioactive Components of Chamomile (Matricaria chamomilla L.) Flow-
ers // Molecules. 2020 Feb 13; 25(4): 810. DOI: 10.3390/molecules25040810.

15. Chizhikova O. Garden cress and mint-perspective raw material for bakeryproducts // The
bulletin of the Far Eastern Federal University. Economics and Management.2017. No 1. pp. 113—
118.

16. Raikova S. V., Golikov A. G., Shub G. M., Durnova N. A., Shapoval O. G., Rakhmetova
A. Yu. Antimicrobial activity of peppermint essential oil (Mentha piperita L.) // Saratov Journal of
Medical Scientific Research. 2011. Vol. 7, No 4. pp. 787-790.

17. Churkina L.A. Pharmacognostic analysis of raw materials of the Labiate family (pepper-
mint, lemon balm) // Bulletin of Medical Internet Conferences. 2016. vol. 6. Issue 5. P. 906.

18. GOST 31807-2018 Bakery products from rye baking flour and rye-andwheat baking
flour. General specifications. Effective date 2019.11.01. M.: Standartinform, 2018. 19 p.

19. Practical manual on microbiology; Ed. by N. S. Egorov. Moscow, 1976, 307 p.

20. Auerman L.Ya. The technology of bread production: textbook, 9 ed. St. Petersburg, Pro-
fessiya, 2011. 416 p.

21. Naumova N.L., Berestovaya N.S., Krivenko A.Yu. The effect of certain enriching com-
ponents for bakery products on the biotechnological indices of the Sacharomyces cerevisiae yeast //
Bulletin of Altai State Agricultural University. 2016. No 3 (137). pp. 188-192.

Ob ABTOPAX / ABOUT AUTHORS

Pycuna Upuna MuxaiiioBHa, K.0.H., JIOIEHT Kadeapbl TEXHOJIOIMU XpaHEHUs U Iepepa-
OOTKM PpACTUTENIBHOTO ChIpbs, ['POJHEHCKUH TrOCYHapCTBEHHBIM arpapHblii  YHUBEPCHUTET,
yi. TepetkoBoit, 28, r. I'poauo, 230008, benapyce; e-mail: rimih_2010@mail.ru

Rusina Iryna, Cand. Sci. (Biol.), associate professor, Department of Technology of storage
and processing of plant raw materials, Grodno State Agrarian University, Tereshkova St., 28, Grod-
no, 230008, Belarus; e-mail: rimih_2010@mail.ru

Kosnecnnk Upuna MuxaiijioBHa, MarucTp OMOJIOTHYECKUX HAyK, CTApIIUil MperoaaBaTelib
kadenpsl sKosiorud, ['poIHEHCKUH TOCyIapCTBEHHbIN YyHuUBepcutreT umeHu Suku Kynanel,
nep. Jlosaropa  3/1, TIpomno, 230012, bemapych; e-mail:  kolesnik_irina@inbox.ru;
https://orcid.org/0000-0001-5365-4751

Kalesnik Iryna, senior lecturer, Department of Ecology, Yanka Kupala State University of
Grodno, Dovatora Lane, 3/1, Grodno, 230012, Belarus, e-mail: kolesnik irina@inbox.ru;
https://orcid.org/0000-0001-5365-4751

Jlebeukass Upuna IlerpoBHa, cTapmmnii mpenogaBaresib TEXHOJIOIMM XPaHEHUs W Iepepa-
OOTKM pPACTUTENBHOTO CBIPbs,, ['POJHEHCKHH TOCYJapCTBEHHBIH arpapHbli  YHHBEPCHTET,
yi. TepemkoBoit, 28, . I'poano, 230008, Benapycs; e-mail: irishka-912007 @mail.ru

Liabetskaya Iryna, senior lecturer, Department of Technology of storage and processing of
plant raw materials, Grodno State Agrarian University, Tereshkova St., 28, Grodno, 230008, Bela-
rus; e-mail: irishka-912007@mail.ru

Jara nocrynnenus B pegakinio:02.04. 2021
ITocne penensupobanm:23.05.2020
Jlara npunATHA K y6mmKkanym:03.06.2021

128 Bbinyck Ne2, 2021



COBPEMEHHAA HAYKA U UHHOBAUWUMU

. Xpamuos [A. G. Khramtsov] ',

. Bopucenko [Al. Al Borlsenko]

. EBnokumos [I. Al. Evdoklmov] ,
. Bopucenxo [Al. Al. Borisenko]?,
. Bparmxun [A. Al. Bratsikhin ],

. Bopucenko [L. Al. Borisenko] *
VIIK 637.344:001

3BOJIIOIHUS IEPEPABOTKA MOJIOYHOM
DOI: 10.37493/2307-910X.2021.2.12 CBHIBOPOTKH: IPOIIJIOE, HACTOSIIEE,
BYAYUIEE (UYACTb 1)

EVOLUTION OF WHEY PROCESSING: PAST,
PRESENT, FUTURE (PART 1)

'@r40Yy BO «Cesepo-Kaskasckuii pedepansuuiii ynusepcumem»'North Caucasus Federal Uni-
versit
2@IBOY BO «HMucesckasn 2ocyoapcmeennan cenbckoxosaicmeennasn akaoemusy/ 1zhevsk Statz
Agricultural Academy
Annomauus
B xonmexcme mexnonoeuueckux yuxnos passumus nuwesou unoycmpuu AIIK npeocmasne-
HA 260J1I0YUA npoyeccos u mexHon02uil nepepa60ml<u MOOYHOU CblBOPOMKU, HAYURAA C NOABIIEHUA
nepesvlx Mexanud4ecKux npucnoco@zewuﬁ ons ee noy4eHusl u 3aKan4ueasd cO6peMEHHbIM COCNOAHU-
em eonpoca. Paccmompenvt mexywue 3adauu cozoanus cnekmpa npooyKkmos nepepabomku mo-
JIOYHOU Cbl6OpPONIKU, y()oeﬂemeopﬂiou;ux wupoqaﬁmww 3anpocam nuu;eeoﬁ NPOMbILIUTIEHHOCTU,
np0u3eodcm6a Kopmoe, qbapMaueemuKu u Me()ub;qul. Ha ocnose ananuza ocnoémnvix HanpaeﬂeHuﬁ
NPOMBLULIEHHOU NepepabomKy MOJIOYHOU CblBOPOMKU U 8 coomeemcmeuu co Cmpame2uti HaAy4Ho-
MEeXHONI02UYECKO20 pas3eumiusl Poccuiickou @e()epauuu onpedeﬂeﬂbl nepcnekmuesbl paseumus u
6He()p€Hu}Z UHHOBAYUOHHbIX mexHonocull 6 ompaciu.
Knroueenie cnosa: monounasn Cbl6OpPOMKaA, MexHol02u4ecCKue YukKivl, npoyeccovl 6blCOKONex-
HOJIO2UYHOTU nepepa60m1<u, Jlakmosa, jqakmyiiosa, Hauuxyduue ()OCmyngle mexHoJiocuu
Abstract
In the context of technological cycles of the development of the food industry of the agro-
industrial complex, the evolution of processes and technologies for processing whey is presented,
starting with the appearance of the first mechanical devices for its production and ending with the
current state of the issue. The current tasks of creating a range of lines of whey processing products
that meet the broadest demands of the food industry, feed production, pharmaceuticals and medi-
cine are considered. Based on the analysis of the main directions of industrial processing of whey
and in accordance with the Strategies of scientific and technological Development of the Russian
Federation, the prospects for the development and introduction of innovative technologies in the
industry are determined.
Keywords: milk whey, technological cycles, high-tech processing processes, lactose, lactu-
lose, the best available technologies
IBOTIOIHUSA NepepadoTKH MOJIOYHOM CHIBOPOTKH
B paMkax MCTOpHYECKOTO pa3BUTHUS MOJIOYHOM oTpaciu numeBod naaycrpun AIIK n nepe-
paboTku MosoyHOM chiBOpoTKH (MC) BaxkHEeWIMM (yHIaMEHTAIbHBIM KOHIIETITOM Iepexojia Ha
HOBBIA TEXHOJIOTMYECKUH YpOBEHbH [1] mpuHATO paccMaTpuBaTh pecypcodPPeKkTuBHOCTb. Kaxabiit
IIHUKJI 3BOJJOLIUHU 06YCJIOBJI€H HOBBIM 3TAaIllOM PAa3BUTUA TGXHOHOFHﬁ, KOTOpBIfI npuagacT uM OIpeac-
JICHHBIA TOMYOK. [Ipu 3aBepilieHNMU MOCHEAHEro ATana MNPOUCXOAUT MEPEXO]l K HOBOMY IHMKIY, a
3aTeM LUKJ noBTopsiercs (pucyHok 1) [2].
B Cpennne Beka (¢ X-XI mo XVIII Beka) mpu pocte 00beMOB POU3BOICTBA ChIPA U TBOPO-
ra yBCJIMYUJIOCH KOJIMICCTBO nonyqaeMoﬁ CBIBOPOTKH. OHa uCIoJIb30BajIaCk B OCHOBHOM B iy,
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IIPH BBITIEYKE XJIEOOOYTOUHBIX M3MIENHMA, B JIEYCOHBIX LEISIX U Ha KOPMIICHUE JOMAIIHUM >KUBOT-
HbIM. [lepuon ¢ Hauana XVIII Bexa mo 1878-1882 roxapr xapakTepu3yercss HAKOIJICHUEM 3HAHHUH TI0
TEXHOJIOTHH MepepadOTKH MOJIOKA, €0 COCTaBY M BO3MOXKHOCTSIM IEPepadOTKU CHIBOPOTKH [3].

Co BTOpOI1 nojmoBuHbl XIX B. 10 MEPBYIO MOJOBUHY XX B. B TOPOJIax MOSIBUCH MEPBbIC ChI-
pPOBapHU U MOJIOYHBIC (aOpPUKH C UCTIOTB30BAHUEM YAUBUTEIHLHOTO M300pETEHUS — IEHTPOOSIKHO-
ro cenaparopa (nepBsiii cenaparop ['ycraBa ne JlaBans (Carl Gustaf Patrik de Laval), 1878 r) u
JPYroro CrenuaIn3upoBaHHOro o0opyaoBanus [4].

C yBenuueHreM 00bEMOB MOJTy4aeMON CHIBOPOTKU BO3HHUKIIA MpoOJeMa ee UCIOIb30BaHHUs.
[Monmyuynnu pacnpocTpaHeHHE MPOMBIIUICHHBIE TEXHOJIOTUU €€ MEepepadOTKHU C MOIy4YeHHEM Cry-
IICHHBIX KOHILIEHTPATOB, HAIMUTKOB, MOJIOYHOTO caxapa, MOJIOYHON KHCJIOTHI, JAKTATOB KalblUs U
JIPYTUX TPOJTYKTOB.

[To ncTeueHnn Beka CO BPEMEHH IMEPBBIX OINBITOB C CUHTETHYeCKUMHU MeMOpaHamu (Tomac
I'pom, Anrnus, 1861 r.) B cepeaune 60-x rogoB XX CTOJETHS MOSBUJIACH [IEpBasi IPOMBIILICHHAS
MeMmOpanHas TexHojiorus. K 80-m rogam oOumii o0bemM moayyaeMoi MOJOYHON CHIBOPOTKH TIpe-
Beicti1 10 MiaH. TOHH B roa [3]. YBenmueHue oObeMOB €€ MPOM3BOACTBA HHIYCTPHUAIBHO-
OTpaclieBbIM CIIOCOOOM PE3KO 000CTpUIIO MpobiemMy mepepabOoTKU U MCTIOIb30BAaHUS CHIBOPOTKH,
MIPUBEJIO K COpOCaM B CTOYHBIC BOJIbI, IEPBBIM MPU3HAKAM OTPHUIIATEIIFHOTO BIIMSHUS HA OKPYXKa-
rolnyto cpeny. Ha done nepexoja K KOHIEHIMH 3aIIUTHI OKPY>KAIOIIEH Cpebl U MOUCKA HOBBIX J0-
MOJTHUTEIBHBIX MUIIEBBIX PECYPCOB, 3TO MOATOIKHYIIO K pa3paboTKe pecypcocOeperaronmx u 0es3-
OTXOJIHBIX TEXHOJIOTUH. Bo BceM mupe CIOXHUINCH MPEANOChUIKH HEOOXOIUMOCTH U TMOSBUIIUCH
TEXHOJIOTUYECKHE BO3MOXKHOCTH IO 0oJjiee rIIyOOKOH mepepadoTke M (paKIMOHUPOBAHUIO 3HAYH-
TEJIbHBIX 00HEMOB MOJIOUHOM CHIBOPOTKHU B MUILEBHIE MPOAYKTHI U KOPMOBBIE CPEICTBA.

Pa3ButHioO Hay4YHO-TEXHHUUECKOTO MpOrpecca B 001aCTH NepepadOTKH MOJIOYHOM CHIBOPOTKHU
CHoCcOOCTBOBAJIO 3HAYUTEIHHOE KOJIMYECTBO KOHCTPYKTOPCKUX M HAYyYHO-HCCIEIOBATEIbCKUX pa-
OOT 1O COBEPILIEHCTBOBAHUIO U Pa3pabOTKEe TEXHOJIOTMUYECKHUX MPOILIECCOB, CO3JaHUI0 CTIeUaTN3U-
POBaHHBIX 00OPYIOBaHUS U TPOU3BOJACTB mepepabotku [3]. 3a pybeskoM M B HaIllel CTpaHe st
nepepaboTKH CHIBOPOTKH CTAIIM HMCIIOJIB30BaTh BaKyyM-BBITApUBAHHUE, CYIIKY, MEMOpPaHHBIC PO-
I[ECChI U TEXHOJIOTHH (Hepa3pbIBHO CBsA3aHHbIE ¢ UMeHeM FO.U. [IpITHepCcKOro), KOTOphIe MOTYUYHIN
CTaTyC KPUTHYECKOM TeXHOJIOTHH (eaepanbHoro ypoBHs (1996 r.) [7].

MHuoroo6pasue COBpEeMEHHBIX TEXHOJIOTHI MPOMBIIIIEHHON nepepabotkn MC u Hanuuue
ee B )KUJKOM U CyXOM BHJIE — (ppakiuu u KoHIeHTpaThl (Whey protein concentrate — WPC ), u3o-
astel (Whey protein isolate — WPI) 6enkoB (a B mepcrnekTrBe — 6oiiee Tay0oKoe GppaKIHOHHPOBa-
HUE BCEr0 aMMHOKHCIIOTHOTO ITyJIa, TOJyYeHHE THAPOJIN3aTOB), JIAKTO3a U JIAKTYJI03a, CyXOl mep-
MeaT, TI03BOJISIET UCIIOJIb30BaTh €€ B JETCKOM, IUETUYECKOM, CIIOPTUBHOM U JIeYeOHOM MUTaHUH, B
cymax, Koyubacax, MOPOKEHOM, CHIBOPOTOYHBIX MACTaX M ChIpax, KOHAUTEPCKHUX U3IEIHUsIX, hapma-
[EBTUYECKUX, IPOXKIKEBBIX U APYTHX MPOAyKTax [4, 8-14].
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Hay4Ho- TexHuKo- JKOHOMUYECKM- CounanbHo-
TEeXHUYECKUIA 3KOHOMWYECKUIA CcoLMaNbHbIA perynsaTopHbeIA
aTan aTan aTan aTan

I' - mosiBIEHME MEXAHUUECKUX IPHCIIO-
cOOJIeHUH 1151 TTOJTy4eHHs U HCII0JIb30Ba-
HUSI CBIBOPOTKH, IIEPEXO0]T OT IPUMUTHUB-
HO-KYCTapHOro crocoda

II' - yBemueHnEe 0OBEMOB MONYUCHHUS 1
WCTIOJIb30BaHUsI MOJIOUHON CHIBOPOTKH,
COBEPILIECHCTBOBAHUE TEXHOJIOTUH €€
nepepaboTKH

[1I' - yBenuueHMe IPOU3BOAUTEILHOCTH
MPOIIECCOB MOTYyYECHUs, TIepepaboOTKH U
WCTIOJIb30BaHUsI MOJIOYHON CHIBOPOTKHU
WHIyCTPHAIBHO-OTPACIEBBIM CIIOCOOOM
IV! — crioco6k! mepepaboTKy ¥ HCIIONb-
30BaHMs MOJIOYHOH CHIBOPOTKH YK€ HE
YZIOBJIETBOPSUIN MOTPEOHOCTSAM IPOMBIIII-
JICHHOCTHU M HaceJleHHs

I” — McToJIb30BaHIE MOJIOUHOI CHIBOPOT-
KM B KQU€CTBE KOMIIOHEHTa MUTAHUS, B
JIe4eOHBIX LEeJISX, U IPUTOTOBICHUS
xJie0a, 6JIF0/ M HATUTKOB, KOPMJICHHS
AKHUBOTHBIX

|12~ pa3BuTHE TEXHOTOTHIT C HCIIONB30-
BaHHEM MOJIOYHOH CHIBOPOTKH B pa3iny-
HBIX OTPACIISAX MUIIEBOH MPOMBIIIJICHHO-
CTH

[11>— pa3BuTHE TEXHONOTHIA CYXOi MO-
JIOYHOH CBIBOPOTKU U €€ HMPOM3BOJHBIX
(KOHLIEHTPATOB, U30JISATOB U AP.)

IV — crioco6b! mepepaboTKy 1 HCIOMB30-
BaHUsI CBIBOPOTKH YK€ HE yJIOBIETBOPSIIN
NOTPEOHOCTSIM COBPEMEHHOM NMPOMBIIII-
JICHHOCTHU M HACeNICHHS

— UCIIOJIb30BAHUE CYXOUW MOJIOYHOH CHIBOPOTKH NPH
HpOI/ISBOIlCTBe MPOIYKTOB MUTAHUS
I1® — ucrIoNB30BaHKE MIHPOKOrO ACCOPTHMEHTA CYXHX
NPOJYKTOB U3 MOJIOYHOM CHIBOPOTKH IPU TPOU3BOICTBE
NPOAYKTOB NUTaHUS U B (papMaIleBTUIECKOM TPOMBIIII-
JICHHOCTHU
[11®— HE06X0MMMOCTB ITy6OKOH IepepaboTKH MOIOY-
HOU CBIBOPOTKH U MOJTyYSHHUE TAKHX €€ COCTABIISIOMINX
KaK JIaKTO03a, JIAKTYJI03a U JPyTHe ee LIEHHbIe KOMIIOHEH-
TBI
IV3— criocoGb! mepepaboTKH H HCIIOIb30BAHUS yiKe He
YIOBJIETBOPSUIA TPEOOBAHUSM SKOJIOTHH, TOTPEOHOCTIM
COBPEMEHHOW IMPOMBIIIIIEHHOCTH U HACETICHUS

I*— HaspeBaHmHe HEOOXOXMMOCTH 0OECIICUCHHMS COLH-
AJIBHO-PETYIIATOPHBIX MEP B 00JIACTH SKOJIOTUUECKON
0€30I1aCHOCTH M YKOHOMHMYECKOH 11€JI€CO00Pa3HOCTH B
MHIIEBBIX TEXHOJIOTUAX

11* — yxecToueHHE TIPUPOIOOXPAHHOTO 3aKOHOIATENb-
CTBa, OTKa3 OT HE3KOJIOTMYHBIX TEXHOJIOTUI

111* — pa3paboTka 1 mOATAIHOE BHEAPEHHE TPeGOBAHMI
HaWTy4mux goctynHbeix TexHonoruit (HAT), nossnenue
cnpasounukoB H/IT u apyrux pykoBoasimux marepua-
0B [5, 6]

IV*— pa3paboTka 1 peanu3anus HHHOBALMOHHBIX TEXHO-
Joruil ppakMOHUPOBAHUS U TITyOO0KOH (6€30TX01HOM 1
pecypcocbeperaroiieii) mepepadoTKH MOJIOYHOM CHIBO-
POTKHU U €€ KOMIIOHEHTOB C UCIOJIb30BaHUEM MeMOpaH-
HBIX METOJIOB ¥ TEXHOJIOTHH, KPHOKOHLIEHTPUPOBAHNS,
ounoTrpanchopmanuu, yapbTpa3BykKoBoi 00paboTku (KaBU-
TAI[MOHHAs AC3MHTETPalNsl, 03BYUYNBAHNE) U JPYTUX.

Puc. 1. Jeontoyusn npoyeccos u mexnoaozuil nepepadomKu Mo104HOU Cbl6OPOMKU

ACCOPTUMEHT TaKUX MPOAYKTOB M TEXHOJIOTHH MOCTOSHHO PacCIIUpPSIETCs, a NEePCHEKTUBbI
nepepaboTKU MOJIOYHOM CHIBOPOTKU IO 3aMKHYTOT'O ITMKJIY NMPOU3BOJACTBA, YKa3aHHBIMU BBILIE U
HOBBIMU (PU3UUECKUMH H OMOTEXHOJIOTUYECKUMHU METOJAMH, IO-TIPEKHEMY, ITPOCTO «3aXBATHIBAIOT
IyX» SHTY3MACTOB YYEHBIX W clleluanucToB. Ha moBecTke CTOST 3afaud CO3/aHUs CIIEKTpa IMpo-
JYKTOBBIX JMHEEK, YIOBJIETBOPSIOUIUX MIUPOYAUIINM 3alpocaM, B TOM UHUCIE, MPOMBIIUIEHHOTO
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NEPCOHATM3UPOBAHHOTO MUTaHUA, (HApMAIEBTUKH U MEIUIMHBI, MPOU3BOJICTBA KOPMOB JUIS KH-
BOTHBIX:

- W3y4EHHUE M IOCTAaHOBKA HAa MPOMBIIUICHHYI0 OCHOBY MEXaHHM3MOB (hPaKIIMOHUPOBAHHS
MOJIOYHO-CBIBOPOTOYHBIX CHUCTEM JUISl CO3/1aHusl (PYHKIMOHAIBbHBIX HHITPEIUEHTOB W IMHUIIEBBIX
IIPOJYKTOB CIEMAIbHOIO HA3HAUYECHUS,

- pa3paboTKa TEXHOJIOTMYECKUX MPUHIIUIIOB CO3JJaHHsI HOBBIX BUJIOB OCJIKOBBIX MHIPEIHUECH-
TOB U MPOJIYKTOB (hYHKIMOHATIBHOTO U JETCKOTO MUTAHUS C PETYIUPYEMBIM (PU3UKO-XMMUYECKUM
COCTaBOM U CBOMCTBaMU;

- TIOJTy4eHHEe OEJNKOBBIX CTPYKTYpP C MPOrPaMMHUPYEMbIM MPOQUIEM MaKpo- U MHKpOdJie-
MEHTOB;

- Oe3peareHTHasi OMoTpaHCHOpMAITHs JTAKTO3bI B MOJIOYHO-CHIBOPOTOYHBIX CHCTEMaX C pas-
JUYHBIM COOTHOIIEHHEM OENKOBBIX (PpakUuil U peryiupyeMblM MUHEPAIbHBIM COCTaBOM;

- nepepaboTKa Meacchl ¢ pa3paboTKOM TEXHOJOTUN KPUCTAJUIM3ALMY IEPMEATOB B 3aMKHY-
TOM MPOU3BOACTBEHHOM IHKJIE U AP.

CoBpeMeHHbIe HANIPABJIEHHS BBICOKOTEXHOJIOTMYHON NepepadoTKH MOJIOYHOH CHIBO-
POTKH

B nHacrosimiee Bpemsi cienyer KOHCTaTUPOBaThb, YTO CABUI B IPEACTABICHUSAX HAIIUX CO-
BPEMEHHHKOB O MOJIOUHOM CBIBOPOTKE, KaK O HEXeNIaTeIbHOM MOO0YHOM MPOJYKTE, K BHICOKOLICH-
HOMY ChIPbEBOMY UCTOYHHUKY MUTAHUSI OKOHYATEJIbHO 3aBEPILEH.

ChIBOpOTKA, KaK BTOPUYHOE MOJIOYHOE ChIpb€ U OCHOBHOW MOOOYHBIN MPOAYKT MOJIOUHOU
IIPOMBIIIJIEHHOCTH ~ SIBJIIETCSL  JIOTIOJIHUTENbHBIM ~ HCTOUYHUKOM Ba)KHEHIIINX MUIIEBBIX
UHTPEMEHTOB, B OCHOBHOM O€JIKOB, OMOJIOTMYECKask LIEGHHOCTh KOTOPBIX 3HAYUTEIHHO MPEBBIIIACT
[IEHHOCTh OOJBIIMHCTBA M3BECTHBIX IMHILIEBBIX OCIKOB, YIOTPEOJIIEMBIX YEIIOBEKOM. B Mo0uHYyI0
chIBOpOTKY nepexonut 50 % nennbix cyxux Bemiect: 20 % 6enkos, 80 % MUHEpaIbHBIX BEIIECTB,
95 % nakto3bl, 10 % MomouHOTO XHpa [4]. DTO BO3MOXKHOCTB JIOMOJHHUTENIBHO MOJydaTh Oojee
225 ThIC. TOHH J1akTO3bl, 20 THIC. TOHH MOJIOYHOTO kupa, 30 ThIC. TOHH OETKOBBIX U 35 ThIC. TOHH
MUHEpaJbHBIX BellecTB B roja. O6memupossie pecypebl MC cocraBisitor okosio 200 MH. TOHH B
rox [15, 16].

K 0co00 1eHHBIM KOMIOHEHTaM OTHOCST PACTBOPUMBbIE OEJIKH MOJIOYHOM CBIBOPOTKH [3-
JAKTOTJIOOYINH, O-JIAKTaIbOyMUH, UMMYHOITIOOYJIHH, ObIYMI CHIBOPOTOYHBINH anbOyMHUH, JIAKTO-
(deppuH U JaKTONEpPOKCHAa3y. YiKe cedyac MX IIUPOKO UCIHOJB3YIOT B KaueCTBE MHIPEAHEHTOB B
MUILEBBIX pelenTypax (KOHIUTEPCKUX, XJIeOOOYIOUHBIX, MACHBIX, J€YEOHBIX MPOAYKTOB M J100a-
BOK CIIOPTUBHOTO MUTAaHUS) OOBIYHO B cyXoi (hopme. ChIBOPOTOUHBIE OEIKM 00J1aJaI0T MOJIE3HBIMU
CBOMCTBaMM: IMUTATENbHBIMU — 32 CUET BBICOKOTO COZEpPKAHUS HE3aMEHUMBIX aMHUHOKHUCIIOT U BBbI-
COKOM CTENEeHU yCBOSEMOCTH, (PYHKIIMOHAIBHBIMU — TAKUMH KaK reieo0pa3oBaHue, IEHOOOpa3oBa-
HUE, SMYJIBTUPYIOIIas CIIOCOOHOCTh M OMOJIOTHUECKUMHU, HAllpUMEpP, aHTUMUKPOOHBIM, aHTUKAHIIE-
POTE€HHBIM U UMMYHOMOTYJIUPYIOLIUM JI€HCTBHUEM.

ITpu npou3BoACTBE chipa U TBOpOra ¢ 1 TOHHBI MpoayKTa noydaercss 905 Kr CBIBOPOTKH 110
coJiepKaHUI0 OeTKa 1 )KUpa COOTBETCTBYIOIIEH 226 J1 MOJIOKa.

ITo HekoTOpBEIM OLIEHKaM crenuanuctoB peanusanuss MC B HarypansHOM BHIE B PD co-
cTaBysgeT He Oornee 15 % mpu HeOONbLIONW 0Jie UCTIOIb30BAaHUS TBOPOKHOM CBIBOPOTKH, KOTOpast
cocTaBiisieT OoJiee TOJOBHUHBI BCero o0beMa € MpOou3BOJICTBA. B OCHOBHOM MJET Ha CYILIKY MOJ-
ceIpHasi cbiBopoTka (mpumepHo 40 % OT 00beMOB €€ BbIpaOOTKH), UTO COCTaBIsAET OKOJOo 17 % oT
obmux o0vemoB HatypanbHoit MC miu 800 Thicsy TOHH B roj. O0beM BBIPaOOTKH MPOAYKTOB U3
MC nyrtem ee oboraieHus, CTyIeHus, a Takxke cylmku B Poccun onenuBaercs B 6,8 MJIH. TOHH B
roJl TP UCTIOJIB30BAHUY JUISI BBITYCKA HAIMUTKOB He Oonee 1 %.

[To ouenke Mexnaynapoanoit Monounoit denepannn (MM®), 50% cbiBOpoTKH, MOTydae-
MOIl B MHpe, CIMBAeTCs B KaHAIM3alMo, a B Poccuu 3T0oT npoueHT pocturaer /5 %. Mexny tem
M3BECTHO, YTO U3JIEPKKU HA OYHUCTKY CTOYHBIX BOJI 3aBOJIOM MOIIHOCTHIO 100 TOHH MOJIOKa B CYT-
KM paBHBI 3aTpaTaM Ha OYMCTKY CTOYHBIX BOJ T'OpOJAA C YHCIEHHOCTBIO HaceleHus okoyio 80 ThIC.
YeoBeK.
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Ha coBpemenHOM 3Tare pa3BUTHS MOJIOYHOM OTPACIM MOXHO BBIJICIUTH CIEIYIOIIUE OC-
HOBHBIC HAIPaBJICHUS IEPEPaOOTKH MOJIOYHOM CHIBOPOTKH [17-19]:

1. N3Bneuenue n3 MC Hanbomnee KpynHBIX (GpaKIUi U KOMIIOHEHTOB (Ka3erHa, MOJIOYHOTO
KHUpa U CBIBOPOTOUHBIX OEJIKOB) U UX HCIOJB30BaHUE C MOCIENYIONIeH nepepaboTKOM OUnIIeHHON
CBIBOPOTKH TEXHOJIOTHUSAMH, HE TPEOYIOIMMH BBICOKOTEXHOJIOTUYHOTO CIEIUAIN3UPOBAHHOTO 000-
pynoBanus. Takum obpazom, Ha npeanpuatuu oT 30 10 50 % obbeMa CHIBOPOTKH MOKET OBITH Iie-
pepaboTaHo M MCIONIB30BAHO JJIsl TIPOU3BOJICTBA TBOPOTa, XKele, aTbOYMUHHOM MacThl, MMyAWHTOB,
CHIBOPOTOUYHBIX HAMUTKOB, >KUAKOro 3LIM, npyrux mpoayKTOB WJIM CKBAIIEHHOW CHIBOPOTKH Ha
KopMoOBbIe 1ienu [4, 17].

2. [lepepaborka MC, nonyyeHue ee KOMIIOHEHTOB HJIM MPOAYKTOB C HCIIOIb30BAaHUEM CIIE-
LMAJIU3UPOBAaHHBIX MPOLIECCOB U 000pyAOBaHUsA. TEXHOJIOIMM TAaKOTO THUIIA MOXHO OTHECTH K Ma-
JIOOTXOJHBIM, pPECypcocOeperammM, HWHHOBAIMOHHBIM M TMO3TOMY HAWIYYIIUM JOCTYIHBIM
(HAT), mockoyibKy B UX OCHOBY 3aJI0)KEHO COYETAaHHE BHICOKOTEXHOJIOTHYHBIX MPOIECCOB C SHEP-
rOEMKHM, HO 3(pPEeKTUBHBIM 000pYy0BaHHEM (BaKyyM-BbIlIapHBaHUE, COBPEMEHHBIE BUJIbI CYIIIKU U
Ip.), TO3BOJIAIOIIMM CHU3UTH OOILIMe IHepro3arpaThl. Peanuzanus ux peajbHO JOCTyIHA KPYIHBIM
MPEeaNpUATHIM ¢ 00beMaMu niepepaboTku oT 50 u GoJiee TOHH CHIBOPOTKH B CMEHY C IIMPOKUM ac-
COPTUMEHTOM BBIITYCKAEMBIX CTYIIEHHBIX U CYXHUX CHIBOPOTOYHBIX KOHIICHTPATOB: JIAKTO3BI M JIAK-
TYNO03bl, OM(UAOTCHHBIX MPENapaToB, MHUILEBbIX U KOPMOBBIX CMeced, KOHIICHTPATOB ChHIBOPOTOY-
HBIX OEJKOB, JEMHHEPAIN30BAaHHOM CHIBOPOTKH M CYXOro IepMmeaTa, MUKpPONapTUKYIUPOBAHHBIX
oenkoB (MIIB) u apyrux nmpoaykTos [8, 20-23].

3. Ilomydyenune mpOayKTOB ITyOOKOH repepaboTKH MOJIOYHOM CHIBOPOTKU MyTeM ee (pak-
[IMOHUPOBAHUS U OMOKOHBepCcHH. Takue TEXHOJIOTUU MO3BOJISIOT Pealin30BaTh 0€30TXOAHYIO Mepe-
pabotky MC oco0eHHO Ha KPYIHBIX MPEANPUITUSX, OCHAMIECHHBIX BEICOKOTEXHOJIOTHYHBIM 000pY-
JIOBaHMEM C OpTaHM3aIMel MPOIIECCOB, OCHOBAaHHBIX HAa HAYKOEMKHX TEXHOJOTHUSX CO 3HAYUTEIb-
HBIMHU KaHUTAJIOBIOKEHUsIMU. K HUM cliefyeT OTHECTH: MPOU3BOACTBO KOHIICHTPATOB U U30JIATOB
0enKoB, 0- U [-JIaKTaTLOYMUHOB, JIAKTOMIEPOKCHUIA3bl, OMOAKTUBHBIX MENTHIOB U THIPOIU3aTOB
0eNKOB, aHTMOT€HHHA, JaKTOo(pepprHa, OpraHMUYEeCKUX KUCIOT, OM03TaHOIa, THAPOIN3aTOB JIAKTO3bI
U JIaKTYJIO3bl, TAJTAKTOOJIMTOCAaXapHI0B, TPENapaToB KaJblMs, rajlakTo3bl, TaraTo3bl u 1p. [17].

CoBpeMeHHbIE METOJbl MOJIEKYJISIPrOro MOJECIUPOBAHUS yXKE celuac MO3BOJIIOT CYAUTh O
CTETIeHU HATUBHOCTHU OEJIKOB U WX OMOJOCTYITHOCTH, OMPEAEATh 3aKOHOMEPHOCTH U3MEHEHHUSI TIe-
PEBAPUMOCTH M YCBOSIEMOCTHU IMPOJIYKTOB, OIICHUBATh U JIaBaTh PEKOMEHAIMU UX HCIIOIH30BaHUS
P MIPOU3BOJCTBE (PYHKIIMOHANBHBIX MPOAYKTOB JIETCKOTO, CIIOPTUBHOTO U APYTUX BHUJIOB CHEIH-
ATM3UPOBAHHOTO MUTAHUS, YYUTHIBATH OCOOCHHOCTH MEPCOHATM3UPOBAHHOTO MHAUBUAYATHEHOTO U
TPYNIOBOTO MUTAHUS TIPU Pa3pabOTKe CIOCOOOB MPOMBIIIIEHHOTO MPOU3BOCTBA TAKUX MUIIEBBIX
pOAYyKTOB [4, 24, 25].

Pe3ynbTartel MOJIEKYJISPHOTO MOJEIMPOBAHUS (PUCYHOK 2) HMCHOJB3YIOT Uil aHalIu3a M
OTIpe/IeNICHUS] COCTOSIHUS, CTPOEHHUSI U KOH(POPMAIIMOHHBIX CBOMCTB cocTaBisomux MC (0enkos,
MENTHIO0B, JAKTO3bl, JAKTYJI03bl) UX B3aUMOACHCTBHA M XapaKTEPUCTUK, MPUCYIINX MPOTYKTaM
(bpakuuOHUPOBaHMS IPU IITyOOKOH nepepadoTKe MOJIOYHON CHIBOPOTKH B 3aBUCUMOCTH OT €€ KHc-
JIOTHOCTH, TEMIIEPATYPhI U IPYTUX HapaMeTpPOB.
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Puc. 2. Pezynomamut 3D-modenuposanus ppaxuyuii 6e1K06 M0104YHOIL CbLEOPOMKU:
a — f-1akmo2nodynun; 0 — o0-1aKmMaaLO0YMUH; 6 — 1AKMONEPOKCUIaA3a; 2 — 1aKmogheppun

[TpenmyiiecTBOM NOIy4aeMbIX MIPOAYKTOB SIBJISETCS BHICOKAsl CTENEHb UX BOCTPEOOBaHHO-
CTH Ha POCCHUHCKOM PBIHKE M3-32 HEOOJBIIOTO YHUCIIA MPOU3BOJUTEICH U HU3KOTO YPOBHS KOHKY-
penuuu. [lepcrieKkTUBHO M KpaiiHe BBIFOJIHO UX HCIIOJIb30BaHUE B 00JIACTH KOCMETOJIOIMH, papma-
LIEBTUKH, MEAUIIMHBI M B KQUECTBE MPOAYKTOB CHEIHMAIN3UPOBAHHOTO TUTAHUS.

Jnsa 3¢dexTuBHON mpeaBapuUTENbHOW OYMCTKH MOACBIPHOW WIJIM TBOPOXKHOM CBIBOPOTKH
MPUMEHSIOT MHHOBAIIMOHHBIE BHOpAIMOHHBIE cenapatopsl (Budpocuta) Gupmsr Sweco («Swedish
Consultants») ¢ mpou3BoAUTENHHOCTHIO OT § 10 50 M/, KOTOpBIE YJIAaBJIMBAIOT Ka3€MHOBYIO IBLIb,
YacTHULIbI TBOPOTA U ChIPA pa3MepPOM 0 43 MKM C MOCIEAYIOIIHUM IIEHTPOOEKHBIM BBIJICIIEHUEM U3
CBIBOPOTKHM MOJIOUHOTO *Hpa. Mcronp3oBaHue Takoro o00pynoBaHMs BEJET K YIYYLICHHIO YCIIO-
BUI pabOTHI yCTaHOBOK HAHO(UIIBTPALIMU U SJIEKTPOAHAIIN3A, TO3BOJISIET JOMOJIHUTEIBHO MOTy4aTh
1o 200 xr tBopora u ceipa ¢ 20-30 M CBIBOPOTKH [26].

CoBpeMeHHbIE HHHOBAI[MOHHBIE TEXHOJIOTMH KaBUTAI[MOHHO-aKyCTUYECKOTO BO3JEHCTBUS U
I'MJIPO-KaBUTALMOHHBIE TEXHOJIOIMU TAK)K€ MOTYT MO3BOJUTH 3PPEeKTUBHO BbIEIATh N3 MC Kaze-
UH, CBIBOPOTOYHBIE OENIKH, KUP; MOJIYy4aTh CTYIIEHHbIE IPOAYKTHI U MMOJHOLEHHBINA aHAJIOT CIMBOK
C PaCTUTEIbHBIMU KUPaMH; 00€CIIEYNTh BHICOKOA(PPEKTHBHYIO nacTepu3anuio MC u XKUAKUX IPO-
IYKTOB ee nepepadotku [27, 28].

OnHUME U3 00LIETIPU3HAHHBIX COBPEMEHHBIX CIIOCOOOB pa3/ieieHUsl COCTABIISIOMINX MOJIO-
Ka SIBJISIFOTCSI MEMOpaHHBIE METO/IbI, KOTOpbIe 00ECIeYNBAaIOT CO3aHNE O0E30TXOAHBIX U Pecypco-
cOeperaromux TexHoyuorui [17]. AHaIM3 JaHHBIX MMOKA3bIBAET, YTO HA MOJIOYHBIX MPEANPHUITUAX
CULIA, Ascrpanuu, Hosoit 3enanauu, ['epmanun, Jlanuu u Ipyrux eBponeiickux cTpaH MeMOpaH-
HbIe TEXHOJIOTUH yXe celyac MPUMEHSI0TCS B IIMPOKUX Macimrabax. Kpome Toro, B mocienHee
BpeMs pa3paboTaHbl TEXHOJOTUYECKUE MPOIIECCHl MPOU3BOJCTBA CYXUX OEIKOBBIX KOHIIEHTPATOB
Ha OCHOBE yJbTpa- U HAHOPHUIBTPALIUU MOJIOKA, YTO JIA€T 3HAUUTENIbHBII SKOHOMUYECKUN U COLIH-
aNbHBIN 2P PEKT.

O6nembr iepepaboTkn MC stuM MetogoMm B Poccnn moka He3HAYMTENbHBI, B CBS3H C OT-
CYTCTBHEM HaJ/IeKHON OTE€UECTBEHHON TEXHUKH: MEMOpPaHHBIMH METOJIaMH ceiiuac oOpabaTbiBaeTcs
menee 1% oT Bcero pecypca cbiBOpoTKH [29].

HccnenoBanusamu HaydHol mkoisl CK®Y ycTaHOBIIEHO M OATBEP)KAEHO B IPOMBIIIECH-
HBIX YCJIOBUSX, YTO B TEXHOJOTHSX JIAKTO3bI, JIAKTYJI03bl, OM(DHUIOTeHHBIX KOHIEHTPATOB U JPYTUX
MPOAYKTOB OoJiee MepCIeKTUBHBI MEMOPaHHBIE MPOIECChI, O1arogapsi KOTOPBIM: MOKHO nepepada-
TBIBaTh CHIBOPOTKY C IOBBIIICHHON KHUCIIOTHOCTBIO; CHUXKAKOTCSI SHEPro3aTpaThl; 3HAYUTEIIBHO HH-

134 Bbinyck Ne2, 2021



COBPEMEHHAA HAYKA U UHHOBAUWUMU

TEHCUDUIIUPYETCS TPOIECC; UCKITIOYACTCS MCIOJIb30BAHUE XUMHUECKUX PEAareHTOB; IOBBIMIASTCS
KauecTBO M BBIXOJl TOTOBBIX HPOAYKTOB. [lonydaemslii npu ynbTpaduiabTpallud IepMeaT, MOXKET
UTH Ha BBIMYCK JIAKTO3BI U €€ M30Mepa — JAKTYJI03bl, (YHKIIMOHATHHBIX HAITUTKOB U JPYTUX MPO-
JTYKTOB WJIM TOJIBEpPraThCs AaybHEHIIeH nepepadbotke [17, 22, 23, 30, 31, 32]. [Ilpumenenue 6apo- u
AJIEKTPOMEMOPAHHBIX MPOLEcCOB A(P(PEKTUBHO B TEXHOJOTHIX MOTYYEHHUS JIAKTO3bI, €€ MPOU3BO/I-
HBIX BBICOKOT'O KauecTBa, B TOM YHCIIE, JIAKTYJI03bl. Vcronbp30BaHue npoueccoB HaHODUIBTPALUU U
00paTHOrO0 OCMOCa IMPH KOHIEHTPHUPOBAHWU MOJIOYHOH CHIBOPOTKM W TlepMeara, IPOHU3BOJICTBE
JIAKTO3bI U JTAKTYJI03bl 3HAYUTEIFHO CHUYKACT SHEPro3aTpaThl HA yJalIeHNUE BIIary.

JlakTyno3a, Kak OJMH U3 MPOIYKTOB MepepabOTKU MOJIOUHOW CHIBOPOTKH M Haubojee mep-
CHEKTUBHBIX TPEOMOTUKOB, MPOSBIISIOIINX UCKIIIOUUTEIBHO BBICOKYIO OM(PHIOT€HHYIO0 aKTUBHOCTbD,
OeccriopHO Tpu3HaHa BO BceM mupe «oudumyc-paxropom Nely [31, 33, 34]. JlakTynosa Gosiee yem
B 10 pa3 yBenMuuBaeT KOHIEHTPAIMIO MMOJIE3HBIX Onpua00aKkTeprii B OpraHu3Me U Mo3BOJIAET MO-
gt B 100 pa3 CHU3UTH KOJUYECTBO BPEJOHOCHBIX MUKPOOPTaHU3MOB. Y CTAaHOBJIEHO IOJIOXKHUTEINb-
HOE JICHCTBUE JIAKTYJIO3bI B OTHOIICHUU CHU)KCHUS YPOBHS aMMHUaKa U APYTrUX TOKCUHOB — MPOAYK-
TOB pa3jIoKeHUs 0eNKOB B KpoBHU uenoBeka. B SAnonuu ¢ 1992 roxa ona ogo0peHa Ha npaBUTENb-
CTBEHHOM YpOBHE KaK CIIEMaJIbHBIA MUIIEBOW MaTepuai AJs MOJJepKaHUS 30pOBbS HAlUU B
IUTaHE MPOJUICHNS aKTUBHOM )KU3HEIEATEIbHOCTH.

B Poccuu, no ganneim Uuctutyta [Mutanus PAH, B HacTosiiee BpeMs OOJIBIIMHCTBO 3a00-
JICBAaHUI HaCEJIeHUs, TaK WM HHA4e, CBS3aHO C HapylIeHUWEeM OajlaHca HOPMAaJbHOW KHILIEYHON
MUKpPOQIIOpHl. YCTaHOBIEHO, YTO MpeoOnanaHue B Hel Oudugo- u jakTtoOakTepuil sBiseTcCs
HA/ICKHBIM 3alIUTHBIM 0aphepoM OT 0OJIE3HETBOPHBIX M YCIOBHO-TIATOTEHHBIX MHUKPOOPTaHH3MOB.
budunodnopa ydactByeT B CHHTE3€ BUTAMHHOB, HE3aMEHUMBIX aMUHOKHCIIOT, MOBBIIIAET OMO/10-
CTYIIHOCTb U YCBOSIEMOCTh MAaKpO- U MUKPO3JIEMEHTOB M IIPEJOTBpaliaeT 00pa3oBaHUE TOKCHUUHBIX
MeTaboIUTOB OETKOBOTO pacrajia, urpas polib «BTOPOW MEYEHU», MOBBIIIAET UMMYHHBIH CTaTyC
OpraHusma.

Jns peanusanuu rocyaapcTBeHHOU monutuku PO B obnactu 310pOBOTO MUTaHUS HEOOXO-
MO TIPOU3BOJICTBO IIMPOKOTO aCCOPTUMEHTA MPOJYKTOB HOBOT'O IOKOJIEHHUS C MCIOJb30BaHUEM
JAKTYyN03bI (JETCKOe MUTAaHUE, MOJIOYHAsSI, MACHAs U APYTUe BUJBI MUIIEBOM MPOTYKIIMH) YTO OyIeT
CIO0COOCTBOBATh CO3JJaHUIO YCIOBUII JJIs MOJTHOLEHHOTO MUTAHUS POCCHUSIH, B COOTBETCTBUH C KOH-
Henueil cOamaHCUPOBAHHOTO THTAHUS, YKPEIUICHHS HMX 370pOBbS M COXpaHEeHHs TreHodoHIa
Haluu.

VYoxe B OnmxaiiieM OyayiieM, UCXOAs U3 TPUOPUTETHBIX HampaBieHuit CTpaTeruu HayqHO-
TexHoJoruueckoro pa3Butus Poccuiickoii @exepanuu — «crnocodsl XxpaHeHUs: U 3¢(HEeKTUBHOM Te-
pepabOTKH CENbCKOXO3SHUCTBEHHONW MPOMYKIIUHU, CO3/aHHe Oe30MacHBIX U KAueCTBEHHBIX, B TOM
yuciie QyHKIMOHAIBHBIX, IPOAYKTOB MMUTAaHUM», HEM30EKHO CO3JaHHE HOBBIX COOCTBEHHBIX IPO-
M3BOJICTB KOHLIEHTpATa MUIIEBOM JaKTyJIO3bl HA OCHOBE MHHOBAIIMOHHBIX TEXHOJIOTUUECKHUX pa3pa-
OOTOK U IPUMEHEHHUS BBICOKOTEXHOJIOTUYHOTO 000PYIOBAHUS.

OCHOBHBIM CHIPbEM JJIsl IPOU3BOJICTBA MHILEBON U (papMaKOMEHHON TaKTYI03bl SBISETCS
MUIIeBas JaKTO3a WM JIAKTO30Co IeprKalliee Chipbe — Mesacca U nepmear. Opranuszanusi 6€30TX0/1-
HOT'O MPOU3BOJICTBA JAKTYJIO3bl JIsl MUIIEBON MPOMBILIIIEHHOCTH, arPOIPOMBIILIEHHOTO KOMILJIEK-
ca P® u nexkapcTBeHHBIX TIpenapaTtoB Ha 6aze «Momounoro kombuHata «CTtaBponoiasckuiiy (MKC,
r. CTaBpormosib), BBITYCKAIOIIEro JakTo3y [6, 35], ¢ yueToM y»e MMEIOIIErocst OIbITa HHTETrpaluu
HaykH (CK®YVY) u npousBoCcTBa, MOKET MO3BOJIUTH:!

- MacIITadMpPOBaTh TEXHOJOTUH MEPepadOTKU PA3IUYHBIX BUIOB JAKTO30COAEPHKAIIETO ChI-
pbsl B KOHIEHTPAT MULIEBOM JIAKTYI03bl U JOOUTHCS O0JIee BBICOKUX IMOKa3zaresneil 3¢ heKTUBHOCTH
MIPOU3BOJICTBA MO CPABHEHUIO C UMIIOPTHBIMU aHAJIOTAMU;

- UCTIOJIb30BaTh CaMbl€ COBPEMEHHBIE BU/IbI CYIIECTBYIOIIETO BHICOKOTEXHOJIOTUYHOTO 000-
pyIOBaHUS U pa3padOTaTh YHUKAJIbHBIC OINBITHO-KOHCTPYKTOPCKHE YCTAHOBKHU IJISl JEKTPO-, Oa-
poMeMOpaHHON U MOHOOOMEHHOM 00pabOTKH JIAKTYI030COICPIKAIINX CHCTEM;

- CcOo3/1aTh MaKCUMaJbHO THOKOEe OE30TXOAHOE MPOM3BOJCTBO JIAKTYIO3Bl («3aMKHYTHIN
IIUKJ»), CIIOCOOHOE TTepepadboTaTh BCE BUIIBI JIAKTO30COIEPHKAIIIETO CHIPHS;
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- YKPENUTh HE3aBUCUMOCTH CTPaHbI IIPU MIPOU3BOJCTBE MOJIOYHON M JUETHUYECKOM MPOIyK-
1M, TETCKOTO MUTAHUS, AJTKOTOJIIBHON MPOIYKIUH, TPOU3BOJCTBA OMOJIOTHYECKU-aKTUBHBIX J100a-
BOK U JIEKQpCTBEHHBIX IIPENIapaToB;

- TIOBBICUTH KOHKYPEHTOCTIOCOOHOCTh mpeanpuatuil PD, ncnonb3yonmx JakTylno3y B Ka-
4eCTBE KOMIIOHEHTA CBOMX ITPOIYKTOB 3a CUET CHUKECHUS U3AEPIKEK.

B pamkax Takoro mpoekTa ¢ HCIOJIb30BAHHUEM COBPEMEHHBIX HAIPABJICHHM BBICOKOTEXHO-
JIOTUYHON TIepepabOTKU MOJOYHOW CHIBOPOTKH BO3MOXKHO IMPOHM3BOJICTBO KOHIICHTpATa IMUIIECBON
JIAKTYJI03bI MOIHOCTHIO A0 3 TOHH CHUpONa B CYTKH, YTO MO3BOJWJIO Obl Ha MEPBOM dTale 3ame-
ctuth €€ umnopt Ha 30 %, a B nepcnekruse 100%.

Hayunoe, xagpoBoe u nHhpopMalnoHHOE o0ecrieueHne HHHOBALUN <«J1aKT03a-1aKTyI03a» B
Poccun u 3apyOexxpe — B TeueHue Oosee S50 yieT, MO3UTUBHBIA OIBIT MO BCEMY IUKIY HAay4HO-
UCCIIEIOBATENbCKUX paboT U MaciTabupoBaHuio umerotcs. [Ipeacrout cucremuas padora mo mo-
UCKy WHBECTOpa sl (UHAHCHPOBAHHS HAYYHO-TEXHUYECKOTO BBHIMOJHEHHUS TMPOEKTa CHUIIAMHU
CK®V u coucnonnuteneit. CTparernyeckuii HHBECTOp AJis peanu3auuu rnpoekra — MKC.
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@I'BOY BO Kpacuosapckuii zocydapcmeeHHblil azpapHuiil ynusepcumem, Kpacnoapck, Poccusa
Krasnoyarsk State Agrarian University, Krasnoyarsk, Russia

Annomauus

Ilacma u3z npopocmkos mmuHa UCnoIb306a1ACH 8 Kayecmee dobasku 8 konuvecmse 5 %, 10
%, 15 % u 20 % npu evineuxe xaeda nuwenuunozo 1 copma. Jlobasnenue npopocmkos mmuna 8 pe-
yenmypy xneba 6 konuwecmee om 5 0o 20 % ysenuuusano KUCI0MHOCMb 8 3d8UCUMOCHU OM 8P e-
MeHU OPodICeHUss meCma, SMO NPUBENO K COKPAWEHUIO MEXHON02UYECKO20 npoyecca 3a cuem ouo-
Xumuueckoz2o cocmaga nacmul. Mcnonv3o6anue nacma npopocmko8 U3 cemsi mMmuHa 8 Kauecmee
000a6KU NPUBeNO K He3HAYUMENbHbIM UsMeHeHuam yeema xaeda. C ygenuyeHuem Koauvecmea om 5
% 00 20 % nacmul U3 NPOPOCMKO8 MMUHA, CIAOOCMb X1eDa YMEHbUIALACh, M020a KAK JUNKOCHb U
mepnkocms yseauuusaiucy. Kauecmsennvie xapakmepucmuku xieba nuernuunozo 1 copma snauu-
menbHO yayuwunucy npu oooasnenuu 10 % nacmel. Ilacma u3z npopocmkoe mmuna, xapaxmepuso-
sanace cooepatcanuem 600vl 12,1 %, umo 6vl36a10 3HauumenbHvle U3MEHEeHUs. 8 B000N020ular el
cnocobnocmu 00paszyos nutenuunozo xaedoa. Obvem xneda yMeHbulaics, u nopucmocms xieba no-
CMeneHHO YBenuyusanldach ¢ ygeiuuenuem 00U nacmol U3 npopocmkos mmurna om 5 % oo 20 %.
3nHauumenvHo menvuiull 0b6vem xaeda HAOMOOAICA NPU KOHYEHMpPayuu Nacmvl U3 NPopOCMKO8
mmuna 5 %, moeoa xax 01s xaeba, obocawennozo 20 % nacmoi, xapakmepro 0oJiee 8blCOKAsL NO-
pucmocmo. Pesynomamul nokazanu, umo oOuonocuuecku NOOKUCIEHHbIU XaAeO Xapakmepusoedaics
NOBbIUEHHOE KAYeCMB0, 8KII0UAS 8K)C, MEKCMYPY U CPOK 200HOCHIU.

Knroueswie cnosa: mmun, Carum carvi L., npopocmxu, nonygabpuxam, nacma, xied nuie-
HuyHwlli 1 copma, xneboneuenue.

Abstract

Caraway seed paste was used as an additive in the amount of 5%, 10%, 15% and 20% when
baking wheat bread of the 1st grade. The addition of caraway seedlings to the bread recipe in an
amount of 5 to 20% increased the acidity depending on the fermentation time of the dough, this led
to a reduction in the technological process due to the biochemical composition of the paste. Using a
paste of seedlings from caraway seeds as an additive led to minor changes in the color of the bread.
As the amount of paste from caraway seedlings increased from 5% to 20%, the sweetness of bread
decreased, while stickiness and astringency increased. The quality characteristics of wheat bread
grade 1 improved significantly with the addition of 10% paste. Pasta from caraway seedlings was
characterized by a water content of 12.1%, which caused significant changes in the water absorp-
tion capacity of wheat bread samples. The volume of bread decreased, and the porosity of the bread
gradually increased with an increase in the proportion of pasta from caraway seedlings from 5% to
20%. A significantly lower volume of bread was observed at a concentration of paste from seed-
lings of caraway seeds of 5%, while for bread enriched with 20% of paste, a higher porosity was
characteristic. The results showed that biologically acidified bread was characterized by increased
quality, including taste, texture and shelf life.

Key words: caraway seeds, Carum carvi L., seedlings, semi-finished product, pasta, wheat
bread 1 grade bakery.
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Introduction

Wheat bread is a very popular staple in the daily diet of the majority of the population. The
use of whole grain flour resulted in improved nutritional value and fiber content in baked goods,
while aesthetic value and sensory properties were negatively affected by comparison with white
flour bread [1].

Caraway (Carum carvi L.) is a small flowering herb belonging to the Apiaceae family. The
Apiaceae family is a collection of typically aromatic plants with hollow stems and famous members
of this family are anise, cumin, carrot, celery, coriander, dill, fennel, parsley, parsnip. The plant is
found everywhere, but the homeland is the steppe regions of the Caucasus and Crimea, is widely
cultivated in temperate regions and is used as a spice, since the seeds of caraway have a peculiar
pungent taste and complex smell. Seeds of Carum carvi L. are used in bakery, meat and dairy in-
dustries. For centuries, caraway seeds have been cultivated for food and medicinal purposes due to
their high nutritional value in the presence of a high content of proteins, fiber, minerals, biologically
active compounds, volatile and vegetable oils [1,2].

Caraway seeds are yellow or brownish gray in color and have an elongated shape with nine
protuberances. Caraway seeds have carminative, aromatic, gastric, stimulating, astringent, cooling
and synergistic effects. The approximate composition of the seeds indicates that they contain fatty
oil (10%), protein, cellulose, sugars, minerals and essential oil. Cumin seeds contain an essential oil
(1 - 5%), which gives the seeds their characteristic aroma. Certain essential oils of cumin are oc-
tanol, limonene, thymol, anisyl alcohol, cuminaldehyde, anethole, vanillin, and benzoic acid. The
presented organic acids in caraway are aspartic, citric, malic, tartaric, propionic, ascorbic, oxalic,
maleic and fumaric acids. However, vegetable oils extracted from caraway seeds are considered a
rich source of petroselinic acid, which is a rare monounsaturated fatty acid used as a raw material in
the chemical and cosmetic industries. Petroselinic acid is a precursor of both lauric and adipic acids

[2].

Food manufacturers are increasingly focusing on adding value to food by using sprouted
seeds as ingredients in formulations in terms of their potential health benefits as antioxidants and
antimicrobials due to their richness in bioactive compounds. Consumers are increasingly turning to
functional foods for their enrichment in nutraceutical compounds and their direct contribution to the
prevention of nutritional diseases. Therefore, the enrichment of bread with sprouted seeds to in-
crease its nutritional properties is currently very important. Due to the fact that they can be consid-
ered as functional ingredients for improving the quality of bread.

Goals and objectives

The purpose of this study is the possibility of using caraway seedlings in the form of a paste
to increase the nutritional value of 1st grade wheat bread.

To achieve this goal, it is necessary to solve the following tasks:

1. To study the biochemical composition of germinated caraway seeds and the resulting
paste from them.

2. Develop a recipe for wheat bread from 1st grade flour with the addition of pasta.

3. To analyze the effect of the paste on the organoleptic and physicochemical characteristics
of wheat bread of the 1st grade.

Materials and methods

The raw material for making bread dough was wheat flour of the 1st grade, baker's pressed
yeast, salt, and fresh sprouts of caraway seeds. Fresh seedlings of caraway seeds were experimental-
ly grown and ground into a paste of homogeneous structure for further use as a semi-finished prod-
uct in the production of wheat bread of the 1st grade. Biochemical analysis of seedlings was carried
out according to the methods accepted in plant biochemistry [3]. The total protein content in cara-
way seedlings was determined by the Buzun method. Determination of vitamins - according to
Devyatkin's methods; the total amount of carbohydrates - according to the Voznesensky method.
The amount of ash substances was determined by the spectrophotometric method; essential oil con-
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tent - by steam distillation; the content and composition of lipids - according to the methods of
Cates.

Wheat dough was prepared in a safety-free way. The composition of the 1st grade wheat
bread recipe included the following raw materials: 1st grade wheat flour (100%), water, salt (1.5%
flour) and pressed yeast (3%). Bread samples were prepared using 5, 10, 15 and 20% caraway
sprout paste: After baking, the organoleptic and physicochemical characteristics of the bread were
evaluated.

Results and discussion

The biochemical composition of germinated caraway seeds is shown in Table 1. The protein
content was the highest in germinated caraway seeds and its amount differed by 1.5 times. From
table 1, the content of easily hydrolyzable sugars, in particular reducing substances, vitamins in the
paste from germinated caraway seeds was higher than that from dry seeds. On the other hand, the
content of essential oil, ash and lipids in caraway seeds is higher than in germinated seeds, since in
the process of germination, cells grow and divide in seeds, which is a consequence of the accumula-
tion and depletion of biochemical components in the seeds, which are necessary for the growth of

seedlings.
Table 1 - Biochemical composition of caraway seeds

Index Content g / 100 g wet weight
Caraway seed sprout |Caraway seeds
paste

Readily hydrolysable polysaccharides, including: 12,45+0,06 10,74+0,04

- reducing sugars 8,17+0,03 4,65+0,03

Difficult hydrolysable polysaccharides 38,05+0,03 38,07+0,08

Essential oil 1,44+0,03 1,65+0,02

IAsh 5,46+0,02 7,18+0,07

Protein 29,25+0,03 18,75+0,05

Vitamins:

IAscorbic acid (vitamin C), mg 35,33+£0,07 28,124+0,04

Thiamin (vitamin B1), mg 0,65+0,05 0,45+0,02

Riboflavin (vitamin B2), mg 0,68+0,08 0,52+0,04

Niacin (vitamin B3), mg 7,85+0,04 4,52+0,04

Pyridoxine (vitamin B6), mg 0,73+0,09 0,58+0,03

Folic acid (vitamin B9), mg 19,87+0,07 15,24+0,05

Carotenodes (in terms of B-carotene), ug 312,21+0,03 287,35+0,04

Tocopherol (vitamin E), mg 3,24+0,06 2.,95+0,03

Lipids 12,05+0,04 14,27+0,02

The introduction of a certain amount of paste from caraway seedlings into the recipe is re-

flected in such an important indicator as the acidity of the dough (Fig. 1).
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Fig. 1. Influence of caraway seed paste on the acidity of the dough during fermentation

The addition of caraway seedlings to the bread recipe in an amount of 5 to 20% increased
the acidity depending on the fermentation time of the dough. An increase in the acidity of the dough
was noted in the fermentation interval from 90 to 120 minutes for all dough samples, but a signifi-
cant increase in acidity was typical for samples with 15 and 20% caraway seed paste.

Using caraway seed paste as an additive resulted in minor discoloration of the bread. As the
amount increased from 5% to 20% of the pasta, the sweetness of the bread decreased, while the
stickiness and astringency increased.

The tasting evaluation of the samples of wheat bread of the 1st grade with the addition of a
paste from seedlings of caraway seeds (Fig. 2) was carried out according to a thirty-point system.

surface condition

taste and aroma " crust coloring —— control
' —|—5%

=—i—=10%
——15%

—te=—20%

“* the nature of porosity, elasticity of
bread crumb

crumb color -

Fig. 2. Profile diagram of the tasting evaluation of wheat bread of the 1st grade with the addition of
paste from caraway seedlings

As a result of the tasting assessment, it was concluded that the organoleptic characteristics
of wheat bread of the 1st grade with the addition of 10% paste were improved.
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Physicochemical indicators of bread samples from wheat flour of the 1st grade enriched
with a paste from caraway seedlings (table 2) were determined in accordance with GOST R 58233-
2018 [4].

Table 2 - Physicochemical parameters of bread samples from 1st grade wheat flour, enriched with paste from
caraway seedlings

The amount of paste

from caraway seed- Porosity,% Moisture,% Acidity, deg.
lings,%

Control 69 + 0,07 43,2+ 0,03 3,0+0,05

5 70+ 0,08 43,9+ 0,02 2,8+0,03

10 71+0,09 44,2 + 0,04 2,9+0,06

15 72 + 0,06 45,6 + 0,07 3,2+0,07

20 74 + 0,04 47,1+0,05 3,5+0,08

The quality characteristics of the bread have been found to be significantly improved when
10% caraway seed paste is added. The bread yield depends on the amount of water absorbed by the
flour during the baking process. The caraway seed paste had a water content of 12.1%, which
caused significant changes in the water absorption capacity of the wheat bread samples.

The loss of baked goods in our studies significantly increased when applying the paste from
sprouts in the amount of 15% and 20%. The volume of the bread decreased, and the porosity gradu-
ally increased with the introduction of a paste from caraway seedlings from 5% to 20%. A signifi-
cantly lower volume of bread was observed at a concentration of 5%, while a higher porosity was
characteristic of bread enriched with a 20% proportion of caraway sprout paste. Fortification of
wheat bread with caraway sprout paste caused significant changes in the acidity and moisture con-
tent of the bread. The moisture content can be explained by the higher water absorption capacity of
the dough. The acidity of the bread can be increased by adding a certain amount of caraway seed
paste.

The results showed that the bio-acidified bread had improved quality, including flavor, tex-
ture and shelf life. The addition of caraway sprouts to the bread formulation increased the water ab-
sorption capacity and fermentation time of the dough, which was associated with a significant de-
crease in the stability of the dough. The loss of baked goods in our studies increased significantly
when the 15% and 20% concentration of the caraway seed paste was used in the bread recipe.

The volume of the bread decreased and the porosity of the bread gradually increased with an
increase in the proportion of caraway sprout paste from 5% to 20%. A significantly lower volume
of bread was observed at a concentration of 5% caraway sprout paste, while bread enriched with
20% paste was characterized by a higher porosity.

Fortification of wheat bread 1 with caraway seed paste caused significant changes in the
acidity and moisture content of the bread. As mentioned earlier, the higher moisture content could
be explained by the higher water absorption capacity of the dough. The acidity of bread can be in-
creased by adding various types of additives. The biologically acidified bread was characterized by
improved quality, including flavor.
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Annomauus

PaccMoTpeHbl HepCcreKTHBHbIE HANpaBiIeHUs NEepepadOTKH MeNacchl MOJIOYHOTO caxapa.
[IpencraBien xuMuueckuii coctaB menaccbl. OOOCHOBaHa 11€71€CO00Pa3HOCTh MPUMEHEHUST KOPMO-
BOI 1006aBKM Ha OCHOBE Menacchl «JIakToMuH» B KOPMOIIPOU3BOJICTBE. V3ydeHO BIUSHHE KOPMO-
Boll n06aBku «JlakToMuH» Ha MPOAYKTUBHOCTH KOPOB, KAU€CTBO MOJIOKA, MOP(OJOTHYECKHE U
OMOXMMHUYECKHE MOKa3aTear KPOBU KUBOTHBIX. OmpeneneHsl 3aTpaThl MUTATEIbHBIX BEIECTB Ha
MIPOM3BOJICTBO 1 KI' MOJIOKAa B KOHTPOJIBHOW U ONBITHOHN rpynnaxkopoB. IlomyueHHble pe3yabTaThl
noATBepArIN 3(p(PEKTUBHOCTD UCTIONB30BaHMS MENTACCHI B PALlMOHAX KOPMJICHHS KOPOB.

KiroueBble ci10Ba:Menacca MOJIOYHOTO caxapa, KopMoBasi 1o0aBka «JIakToMuH», mpoyk-
TUBHOCTb KOPOB, KAYE€CTBO MOJIOKA.

Abstract

Progressive directions of dairy molasses processing are viewed. The chemical composition
of molasses is presented. The practicability of feed supplement on the base of molasses “LactoMin”
application for fodder production is grounded. The influence of feed supplement “LactoMin” on
cows’ efficiency, quality of milk, morphological and biochemical attributes of animal blood is stud-
ied. Costs of nutrients per 1 Kg of milk production by control and experimental groups of cows are
determined. Data obtained proved efficiency of molasses application in cows’ feeding diet.

Key words:dairy molasses, feed supplement “LactoMin”, cows’ efficiency, quality of milk.

Beenenne / Introduction.Mosounas Menacca SBISETCS OCHOBHBIMHOPMAILHBIM TTOOOYHBIM
MPOJIYKTOM, OOpa3yIoIUMCsl TIOCTIE BBIJCICHUs KPUCTAJUIOB JIAKTO3bl (MOJIOYHOTO caxapa) U3 ee
MIEPECHIIICHHBIX PAaCTBOPOB. B HacTosee BpeMs ChIpbeM ISl POU3BOJICTBA JIAKTO3bI CIYKAT, Ya-
1€ BCETrO, pa3IMYHbIe BU/bI IEPMEATOB, MOJTyYaeMble MOCe yabTpadMIbTPALUU 00€3KHUPEHHOTO
MOJIOKA WJTM MOJIOYHOM CHIBOPOTKH.
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B menaccy nepexomut okono 30% Cyxux BEIIECTB MOJIOKA, U3 KOTOPBIX, MpuMepHO, 60%
IPUXOJUTCS Ha OCTABILYIOCS pACTBOPUMYIO YacTh JIAKTO3bl. KOMIIOHEHTHBII cOCTaB MOJIOUHON Me-
Jacchl BEChMa CIIOKEH U MOJABEP)KEeH 3HAYUTEIbHBIM KonebanusaM. [locinennee 006CTOATENbCTBO 3a-
TPYAHSAET YHU(DUKALNIO TEXHOJIOTHYECKHUX IIPOLIECCOB IO €€ nepepaboTke U NOCIeyome yTuin-
3anuu. B 0630pHOI cTathe [1] onmucaHbl CymecTBYIONIME HAPABICHUS UCIIOIB30BAHUS MENACCHI,
HauboJiee MPEeANOUTUTEIbHBIM U3 KOTOPBIX SIBJIAETCS TEPMHUUYECKOe OcaxkJeHue U3 Hee ¢ocdara
KaJIBLIYS U BO3BPAT OCBETJICHHOW YaCTH B OCHOBHOM LIUKJI IPOU3BOJICTBA.

PaccmoTpuM naHHBIA BapyaHT Ha KOHKpeTHOM mnpumepe. B 2018 roay Ha MOJIOYHOM KOM-
ounare «CraBpomnonbckuin» (r. CTaBporosib) ObLT 3amyleH IeX MO MPOW3BOJICTBY BBICOKOKAYe-
CTBEHHOM JIaKTO3bl C HOMUHAJIBHOW MOIIHOCTBIO 5 T/CyT. TexHojornueckas cxema BKJIIOYaa cie-
AYIOUIME OMepalfu: YIbTPaQUIbTPALHIO CHIPHS,IOJICTYIIEHHE ITOJIYYeHHOTO MepMeaTa C MCIOJb-
30BaHMEM HaHO(PUIIBTPALMH, €r0 IEKTPOIUAIU3HYI0 00pabOTKy, CIyIIEeHHE Ha BaAKYyM-BbIIIADHOM
ammapare, KpUCTaJUIM3alUI0 JIAKTO3BL,ACKAHTAIIMIO U TPOMBIBKY KPHCTAIOB, IEHTPH(YTUpOBa-
HUE,BUOPOCYIIKY KPUCTAJUIOB JIAKTO3bl M YHNAKOBKY TOTOBOI'O MpoAyKTa. llodydeHHass MexKpu-
CTajibHas («MaTEpUHCKas») KUJIKOCTh C IPOMBIBHBIMU BOJAAMU U IMPEACTABISAET COOON MOJIOUHYIO
MEJIacCy,KOTOpasi C LENbI0 YAAJICHUS U3 HEe MAIOPACTBOPUMBIX COJIEH KaJbLUsl MOABEPIraeTcs Ter-
JIOBOMY BO3JIEHCTBHIO C BO3MOKHBIM IIPUMEHEHHEM LIEIOYHbIX areHToB. [locie aexaHTanuu o4u-
IIIEHHAs YacTh MeJacchl BO3BpAIlaeTCs B OCHOBHOW IIMKJI IIPOU3BOJICTBA, YTO obecrieunBaeTr Oosee
IIOJIHOE 1I€JIEBOE HCII0JIb30BAHUE JIAKTO3BI.

[TpenioskeHHBIN TEXHOJIOTMYECKHI MTPUEM IO3BOJIET YBEIMYUTh BBIXOJ KPHCTAIIIMYECKOM
JIAKTO3bl U3 1 TOHHBI UCXOIHOIO CHIPbs, MpUMEpHO, Ha 10-15%, ogHaKO OH K€ MOPOXKAAET Mpo-
OJeMy YTHJIM3allUM OCTaBLIEHCsS 0CaJA04YHOM Menacchl, KOTOPYI0O MOKHO CUMTATh OJHOM M3 pa3HO-
BUJHOCTEH MOJIOYHOM Menacchl. B tabiuue 1 mpencraBieHbl cpelHUE 3HAUYE€HUST KOMIIOHEHTHOTO
COCTaBa MCXOJIHOW MENacChl, €€ OCBETIEHHOM (OTCTOM) U ocaouyHOM (0CaZ0K) YacTeil, onpeneneH-
HBI€ IO MSITU IPOMBIIIJIEHHBIM BBIPAOOTKAM.

Ta6muma 1 — CoctaB MOJIOYHOM MeNacChl

Ne TToxa3zarenn Ucxomuas OcBeTieHHas OcagouHas
1 MaccoBasi 10Ji1 CyXUX BELECTB, %o 15,3£1,9 13,9+£2,5 16,3+£2,1
7 MaccoBasi 10Jis1 JaKTO3bl B CYyXOM BeILIECTBE, %o 55,5+5,0 58,2+4,3 50,9+4,2
3 MuHepanbHbIe BEIIECTBa B CyXOM BellecTse, % 2,4+0,6 2,0+0,5 3,9+0,9
4 | HeGenkoBeIi a3o0t, % 0,2+0,1 0,1+0,2 0,08+0,03
5 OpraHudeckue KUCJIOThl B CYXOM BeIECTBE, %o 2,0+0,2 1,0+0,3 3,1+0,3
6 | IIpouwme, % 0,2+0,3 0,4+0,3 0,4+0,6

AHanM3 NMaHHBIX, IPUBEJICHHBIX B TaOmuile 1, MOKa3bIBAECT, UTO OCAXKIACHUE COJIEH KaJIbIIHS
W3 MCXOJHOM MeNacchl MPUBOANT K MOBBIIIEHUIO JOOPOKAUYECTBEHHOCTH (COJIEp>KaHUE JAKTO3hI B
CyXOM BeIeCTBE) Ha 6% W CHIDKCHHIO KOHIICHTPAIIUM MUHEPATbHBIX BemiecTB ¢ 2,4 % mo 2,0%.
DTa YacTh MeNacchl CTAaHOBUTCS MPO3pauHoil U Oojee Tekydeil. B ocamouynoi Menacce, cocTaBisi-
roreit mo oovemy 0,25-0,35 ot 0ObeMa HCXOTHOW MeTacChl, MAaCCOBast JIOJISI CyXUX BEIIECTB MOBHI-
cuiach, 3a c4er coJyier kanbuus, ¢ 15,3% no 16,3%, ¢ COOTBETCTBYIOIIMM IOBBIIIEHUEM €€ MYTHO-
CTH ¥ Bs3kocTh. Ha pucynke 1 nmpencraBiieH BHEIIHUNM BHUJT BCEX TPEX PA3HOBHUIHOCTEN MOJIOYHOU
MEIACCHL.
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a) Mcxonnas 0) OcBeTiieHHAS B) OcanouHnas

Puc. 1. Buewnuii 6u0 paznuunsix mexnonozuieckux o0pazyo6 moi0uHoll Meaacchl On npou3600cmea
6bICOKOKAYECMEeHHOI IAKMO3bl

W3noxeHHBIH BBIIIE TEXHOJOTHYECKUI MTPUEM IMO3BOJISIET BO3BPALIATh OOJIBIIYIO YacTh MO-
JIOUHOM MeJIacChl B OCHOBHOE IIPOM3BOJCTBO. BMmecTe ¢ TeM, IpUMEpPHO OJHA TPEThs €€ 4acTh, B
paMKax 3TOTO MPOU3BOACTBA, OCTAETCS HEBOCTPEOOBAHHOM, YTO OOYCIIaBIMBAET HEOOXOIMMOCTh
MIOUCKA pPELICHUH Mo ee yTuiau3auuu. Jlornuecku 0OOCHOBAHHBIM BapUaHTOM SIBJISIETCS BO3MOX-
HOCTb HCIIOJIb30BAaHUSI OCAJOYHONW MeNacchl B KaUe€CTBE BBICOKOYCBOSIEMOI'O MCTOYHHMKA KaJbLIUS U
dochopa, cToap HEOOXOAUMBIX Ul JKU3HEAESTEIbHOCTH BCEX MIJICKONUTAIOIIUX, B TOM YUCIE U
yenoBeka [3]. 3a pyOekoM 3TOT BapHaHT peaanu3yeTcsl B MPAKTUUECKOW IIOCKOCTH MPUMEHEHUEM
CIELMAIM3UPOBAHHBIX, HO BECHBMa JOPOrOCTOSIIUX CENaparopoB, MO3BOJIAIOIIUX IPOU3BOIUTH
KOMMEPUYECKHE MapPTHH CYXHX KOHIIEHTPATOB COJICH KalbIlHs, C MPEBATHPYIOIICH noiei docdaTa
KanbLus [4].

B tabnune 2 npeacTaBieH MUHEPAIBHBINA COCTAaB 0CAIOYHOIN MEJIacChl 0 OCHOBHBIM KaTHO-
HaM U ¢ocdopy, onpeeaeHHbIH Mo MATH BHIPaOOTKaM.

Tabnuna 2 - MuHepaJbHbIH COCTAaB 0CaJOYHON MEJIACChI

IToxa3arenn Conepxanne B 100r cyxoro BemecTBa, T
3oua, 23,7+1,2
B TOM 4YHUCJIC:
Harpuwii 0,9+0,3
Kanuid 1,5+0,4
Kanbiuit 3,1+0,7
Marnuii 1,8+0,3
Bcero katnonos 7,3+0,7
Dochop 1,3+0,3
Bcero annonosn 14,8+1,5

[IpuBenennrpie B Tabnuile 2 JaHHBIE CBUETEILCTBYIOT O BBIPAXEHHOM JOMHUHHPOBAHUU B
MUHEPAJILHOM YacTH 0CaJJOYHOM MeslacChl MHOTOBAJICHTHBIX COJIEH, B OCHOBHOM, Kaiblus. OTcrona
MOXHO C/IeJlaTh OYEBUJIHBIN BBIBOJ, YTO AK€ €CIIM TOJbKO YaCTh KaJbllMs, COJEPKAILErocs B
Hel,0y/1eT yCcBauBaThCs YEJIOBEUECKUM OPraHU3MOM, CYTOYHasl MOTPEOHOCTh B KOTOPOM COCTaBIIfA-
et 1-2 v [2], To u TOorAa oHa OyeT MO3UIIMOHUPOBATHCS KaK BaXKHBIM HCTOUHUK STOTO AJIEMEHTA.

OtmeTnM, 4TO cyxas MOJOYHas Mejlacca B OCaJl0YHOM BapHaHTEe, HKCHEPUMEHTaIbHbIE
MIPOMBIIIIJICHHBIE MAPTHH KOTOPOH yke moiydeHbl Ha CTaBpOMOIBCKOM MOJIKOMOWHATE, MOKET
MIPEBOCXOJIUTH 10 MUIIEBOMY CTaTyCy 3apyOeKHbIE aHAJOTu. J[eHCTBUTENBbHO, B OT€YECTBEHHOM
BApUAHTE OCAJOUHYIO MEJIacCy MOAy4aloT MPOCTHIM OTCTAMBAHHEM, B PE3yJIbTAaTe YEro B Hee mepe-
XOJIUT HE TOJBKO OoJblnas yacTh (ocaToB, IUTPATOB U JIAKTATOB KaJbIUs, HO U COXPAHSIOTCS,
coJepxkalrecs: B UCXOJIHOM Meracce Jpyrue Buabl HecaxapoB. [locienHue ¢ OCTOPOXKHOCTHIO
MO>KHO MO3UIIMOHUPOBATH KaK OMOJIOTHYECKH aKTUBHBIE BEIIECTBA MOJIOKA.

DTO NPENrNoiaoKEeHUEe OCHOBBIBAETCS HAa TOM, YTO B COBPEMEHHBIX TEXHOJIOTHSX JAKTO3bI,
MpelycCMaTpUBaeTCs MpeiBapUTeNIbHAs OYMCTKA JAKTO30COAEPIKAIIETO ChIPbsi OT OEIKOB C MOMO-
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b0 yabTpadmibTpauuu(mMonekyisipaas macca >10000 [la) 1 HU3KOMOJIEKYJISAPHBIX KOMIIOHEHTOB
(1a<200) ¢ momortbo HaHOGUIBTPALIMK U AIEKTpoauanu3a. [locnenyromas KpucTaIu3amnus, Kak
METO]T KOHIMIIMOHUPOBAHMSI JIAKTO3bI, IPUBOJIUT K KOHCOJIUAALMY B 00pa30BaBLIEHiCs Menacce Be-
IIECTB C IPOMEKYTOUHBIM MOJIEKYJISIPHBIM BECOM (BUTaMHHBI, TOPMOHBI, MOJUIENTUIBI, AMUHO-
KHUCJIOTHI U JIp.).

B ocagouHnoli menacce 3T BemecTBa oboramarorca (ocdaroM, MUTPATOM MU JIAKTATOM
KaJIbLUs, a TAK)KE APYTMMHU BUJAMH KaJIbIIMEBBIX KOMILJIEKCOB.

VY CTaHOBUTh KOHLIEHTPALMIO OT/ENbHBIX KOMIIOHEHTOB B OCAJlOYHOW Mejacce J0BOJBHO
TPYAHO U3-3a YPE3BBIUANHO HIMPOKOTo pa3dpoca mo ux HomuHanusM (6e3 manoro — Bce 2000 kom-
nmoHeHTOB U 100 000 MoNeKyIApHBIX CTPYKTYp MoJioKa). OJIHAKO BBISIBUTH MX KOMIUJIEKCHOE BO3-
JIEIICTBHE HA OPraHU3M 4YEJIOBEKAa WJIM >KMBOTHBIX MOKHO JOCTaTOYHO JIETKO, HAIpUMEp, IIyTEM
IIPOBE/ICHUS CTaHAAPTHOIO KOPMIIEHYECKOTO OIbITa. JTa Ujes Obula pealn30BaHa B MACIITAOHOM
HKCIEPUMEHTE TI0 MPUMEHEHHUIO Psijia CyXHX MOAM(DHUIMPOBAHHBIX A00ABOK, MOJTYYEHHBIX Ha Oase
0CaJI0YHOM Meslacchl, B KOPMJIEHUU OCHOBHBIX BHUJIOB CEJIbCKOXO03SHCTBEHHBIX KMBOTHBIX. OIHAKO
B JTAaHHOH CTaThe, BCIEACTBHE OONBIIOr0 oObeMa MH(OpManuu, OyIyT NMPUBENEHBI PEe3yIbTATHI
JMILIB OTJEJIBHOTO (pparMeHTa UCCIEOBAHUM, CBSI3aHHOI'O HEMOCPEACTBEHHO C NMPUMEHEHUEM CY-
XOW 0caJouyHOM Menacchl MoJ OpeHIOBbIM Ha3zBaHueM «JlakroMun» (JlakTo3a + MUHEpasbl) B
KOPMJICHHUHU JIOMHBIX KOPOB.

Marepuansimmeroast / Materials and methods.

Hay4HO-1pon3BOJCTBEHHBIH HKCHEPUMEHT MO HCIBITAHUIO YCIIOBHOM KOPMOBOW I00aBKH
«JlakroMun» nposoauics B CIIK «IInem3aBon Bropas Ilstunerka» CraBpormosbekoro kpas. s
peanu3aiuy, 1o MPUHIMITY aHAJIOTOB, OBUIO MOA0OPAHO JBE IPYIIEl KOPOB KPACHOW CTEMHOW IO-
pozbl 1o 10 rosioB B kKaxa0i. KopoBbl KOHTPOIBHON I'PYIIbI HAXOAWIUCH HAa XO35IIICTBEHHOM pa-
LIMOHE, aHAJOI'U OMNBITHON IPpyMIbl B AONOJHEHHE K OCHOBHOMY pallMOHY HoJy4anu cyxol «Jlak-
ToMun» B konudectBe 250 T Ha rosioBy B cyTku. CoaeprkaHrue KOPOB ObLIO CTOMJIOBBIM C MPOTYJI-
KOH Ha BBITYJIBHBIX IUIOMIaAKax. [IpoI0oIKUTENBHOCTE HAYYHO-ITPOU3BOJCTBEHHOTO OIIBITA COCTaB-
nsna 90 cyrok. PannoHbl KOpMIIEHHSI KOPOB €XeI€KalHO KOPPEKTUPOBAIUCH C YUETOM UX MPOAYK-
TUBHOCTH.

KOHTpo/Ib MOMHOLEHHOCTH KOPMIJIEHUS U COCTOSIHUSI 3[J0POBBSI KOHTPOJIBHOM M OIBITHON
IPYII KUBOTHBIX OCYIIECTBIISUIN MyTeM HU3Y4E€HHUS MOP(OIOrMYECKHMX U OMOXMMHUYECKUX IMOKa3a-
TeJe KpOoBU MO OOLIENPUHATHIM METOANKAM.

Pe3yabTaThl n o6cy:xnenne / Resultsanddiscussion.

PanroHp! MOAONBITHBIX JOMHBIX KOPOB U )KUBOTHBIX U3 KOHTPOJIbHOM TPYIIIBI NPAKTUYECKU
HE OTJINYAJIHMCh U COOTBETCTBOBAIM YpOBHIO 0OMeHHOM 3Hepruu 148-151 M/Dx. OnHako BKItOYe-
HUE B PALlMOH OMBITHOW IpyMIibl cyxoi nobaBku «JlaktoMun» B konudectse 250 1 cnocoOCTBOBA-
JIO YBETMYEHUIO B KOpMe yriieBosoB Ha 11,3, kanbpuus Ha 16,2 u ¢pocdopa Ha 8,1%. Pesynabrars! mo
MOJIOYHOM MPOAYKTUBHOCTH KOPOB 00EMX TPYIII U Ka4eCTBY MOJIOKA MPUBEIEHBI B Tabnuiie 3.

Tabsmua 3 — MosouHas MpolyKTUBHOCTE KOpoB (kuBasi Macca 450 kr) u kadectBo Mosoka (P<0,05)

INoxa3arens I'pynna
1 KOHTpOJIbHAS 2 ombITHAS
Y noii, xr 1881+33,85 1944+34,98
Kup, % 3,85+0,065 3,890,066
Benok, % 3,17+0,053 3,17+0,054
CpeaHecyTOUYHBIN Y10, KT 20,9+0,38 21,6+0,39
B % K KOHTPOJILHOM rpymnmne 100 103,3
3o1a, % 0,64+0,013 0,68+0,010*
Kampruii, % 0,124+0,002 0,128+0,002
docdop, % 0,095+0,002 0,101+0,002
Jlakro3a, % 4,53+0,08 4,90+0,09
Kucnoraocts, T 17,0+£0,31 16,3+0,29
IInotHocTh, A 28,5+0,51 28,4+0,51
COMO 8,71+0,161 8,85+0,148
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W3 ananw3a JaHHBIX, IPEICTABICHHBIX B Ta0iuile 3 cleayeT, 4To oborameHne OCHOBHOTO
panmoHa no6aBkor «JlakToMuH» NpuBENoO K yBenudeHHio ynos 3a 90 cyrok ombiTa Ha 63 Kr
(3,3%), xonuenTpamuu xupa B Moioke Ha 0,04%, nakTo3sl Ha 0,37%, MUHEpaTbHBIX BELIECTB Ha
0,4 %, npu omuHAKOBOM cojiepkanuu Oenka 3,17%. B nenom, COMO B MOJIOKE KOPOB OIBITHOM
rpymisl moBsickiIoch Ha 0,14%, Mpu HEKOTOPOM CHUKEHUU THUTPYEMOM KUCIOTHOCTU. B Tabmuie 4,
MIPUBEICHBI IaHHBIE O MOP(POJIOTUYECKUX U OMOXMMHUYECKUX MTOKA3aTENAX KPOBU )KUBOTHBIX.

Tabnuna 4 — Mopdonornyeckne U OHOXUMUIecKre nokaszarenu kposu (P<0,05)

Ilokazarens ['pynna

1 KOHTpOJbHAL 2 ombITHAs

DPUTPOIUTEI, T/ 5,48+0,099 5,55+0,101
JlelikoumTel, T/11 5,59+0,100 5,730,103
I'emormo6uH, r/i 110,0+1,98 113,7+2,05

OOmuii 6ok, r/1 75,4+1,35 77,3+1,39
Kanbiuii, MMOJIB/IT 2,57+0,046 2,71+0,047
dochop, MMOJTB/NT 1,610,029 1,81+0,032*

KapoTtus, MKMOJIB/JT 0,012+0,0002 0,014+0,0003*

PesepBHas 1ien04H0CTh, 00.%CO, 50,5+0,91 49,3+0,88

W3 npuBefeHHBIX B Tabnuile 4 NaHHBIX CIEAYET, YTO BCE MOKA3aTEeNIM KPOBU IMOJAOMBITHBIX
KUBOTHBIX HAXOJIATCS B MpejaesiaX (U3NOJIOTHYECKOW HOpMBL 1o conepkaHUIO SPUTPOIHUTOB U
JEHKOIMTOB pa3HHIA MeXy 11 2 rpynnamu Obliia HEJOCTOBEPHOM, OJHAKO BKIIOYEHHE B PALIMOH
ONBITHOM rpymmbl «JlakToMuHa» crocoOCTBOBANIO MOBBIIMICHUIO B CHIBOPOTKE KPOBH KOHIIEHTpa-
UK Kablys, ¢pochopa U KapoOTHHA, YTO MOXKHO CUMTATh IMOJOKUTEIBHBIM (DAKTOPOM, CBUACTEIb-
CTBYIOIIIMM O BBICOKOW CTENIEHU YCBOCHHUS KAJIBLIMEBBIX KOMILIEKCOB «JlakTOMuHay.

3aTparhl NUTATENbHBIX BEIIECTB HA MPOU3BOJCTBO 1 KI MOJIOKA 3a MEePUOJ OIbITa MPEACTAB-
JIEHBI B Ta0OIuIE 5.

Tabnmna 5 — 3aTpaThl MUTATENBHBIX BEIECTB HA MPOM3BOJACTBO | KT MOIOKa

ITokazarens I'pynmna
1 KOHTpOJIBPHAS 2 ombITHAs
Ym0t HaTypaabHOTO MOJIOKA, KT 1881 1944
3arpadeHo Bcero SKBUBaNCHTHRIX KOpMOBHIX enHUI (DKE) 3a mepuox onbita 1332 1350
3arpaueno OKE na | kr Monoka 0,71 0,70
3arpadeHo epeBapuMOro IpoTenHa Ha | KT MoJIoKa, T 69,3 67,1

W3 Tabnuipsl 5 cnenyert, 4To Ucnoib3oBaHue «JlaktoMuHa» B KauecTBE KOPMOBOM 100aBKU
MO3BOJISIET CHU3UTH YJIENbHBIE 3aTpaThl KOPMOB, B YaCTHOCTH, TepeBapuMoOro mpoTrenHa Ha 1,4
%.OMHIM W3 HEOXUJAHHBIX PE3yIbTaTOB MPOBEICHHOTO OIBITA MOXXHO CYUTATh YCTAHOBIICHUE Y
«JlakroMuHa» ymepeHHOU OMPUAOTeHHOCTH. Tak, KOJMYECTBO JKeIyJ0YHO-KHUIIIEUHbIX 3a00eBa-
HUW Y KOPOB KOHTPOJIBHOW TPyNIbl 1ocTUrio 16,7%, y onbsiTHON — Beero 8,3%. OTot dakt, ecnu
OH OyJeT JOCTOBEPHO MOATBEPkKACH IMOCICAYIOIUMU SKCIIEPUMEHTAMU MOXKET PE3KO TOBBICHTH
oOIIUi CTaTyC MOJIOYHOM MENTacChl.

O0600111eHNEe TTOTYYeHHBIX TaHHBIX U WX KOMIUIEKCHBIN aHallU3 MO3BOJSIOT BBIICTUTH Clie-
JTYIOIINE CBOMCTBA MOJIOYHOM MEJIACChI B €€ 0CAJ0YHOM BapHUAHTE.

1. YMepeHHOE TOJIOKUTENBHOE BO3/ICHCTBHE Ha (DU3HOIOTHUECKHE M OMOXUMHUYECKHE TIPO-
IIECCHI, IPOTEKAIONTUE B OPTaHU3MEe KPYITHBIX MJICKOTTUTAOIINX.

2. Bricokuii ypoBEeHb YCBOCHHUS KaIBIIMEBBIX KOMIUIEKCOB, COJIEPKaINXCS B Meacce.

3. YMepenHnas 6uu10reHHOCTh, 00€CTIeUnBArOIIasi CTOMKOCTh K BHEIITHUM UH(EKIIHSIM.

OT1u PaKTOphl, OTCICKEHHBIE B MPOIIECcCe MPOBEACHHUS U OKOHYAHUS OIBITa, MOXHO JOMOJI-
HUTH CIIEAYIOIIUMU TyHKTaMH.

4. HeliTpanbHbIil BKyC U 3amax.

5. I[IpoctoTra TexHOIOTHH MMOTyUYeHHUs (CTYIIEHUE U CYIIKA).

6. Huskas cebecTonMocCTb.
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[TynkThI 1-3 CBHIETENBCTBYIOT O MOJHOW MUIIEBOI O€30MaCHOCTH MOJIOYHON MeENacchl, KO-
TOPYIO MOKHO MO3ULIMOHUPOBATH, 10 KpailHel Mepe B 0CaJloYHOM BapHaHTEe, KaK Ba)KHBIM HCTOY-
HUK MHOTOBQJIEHTHBIX KaTUOHOB, B OCHOBHOM, KaJIbLIUEBBIX KOMIUIEKCOB, JIETKO YCBAaUBAEMBIX Op-
TaHU3MOM YEJIOBEKAa U )KHUBOTHBIX.

HeliTpanpHblil BKyc U 3a1ax cyXxoi 0caJJouHOM Mesacchl (IIYHKT 4) OTKPBIBA€T BO3MOYKHOCTD
€€ MCIOJIb30BaHUS B COCTAaBE OOJBIIOrO KOJUYECTBA MUILIEBHIX MPOAYKTOB U KOPMOBBIX CPE/ICTB
0€3 KOPEeHHOT0 U3MEHEHHS TPAJUIIMOHHO MPUCYIIUX UM OPTaHOJENTUYECKHUX ITOKa3aTeNeH.

[TpakTryeckas peanu3ausi TEXHOJIOTHH CyXOH 0CaJI0YHON Meacchl OTINYAETCs MPOCTOTON
(myHkT 5). OHa BKJIIOYAET BaKyyM-BbIIapUBAHME U PACHBUIMTENBHYIO CYIIKY IpPU CTaHAAPTHBIX
3HAYEHUSX YIPABISIIOMIUX MapaMeTpoB paboThl 00opynoBaHus. B 11e10M, TEXHOJIOTHIO CyXOH oca-
JOYHOIM MEJIacChl MOKHO C OOJIBIITMIM OCHOBAHHWEM OTHECTH B pa3psii Haubosee JOCTYMHBIX TEXHO-
JIOTUH.

B mpouecce npousBoacTBa 3KCHEPUMEHTANbHBIX MPOMBIIIJIEHHBIX MApTHH CyXOW ocaaoy-
HOM Menacchl ObUIO YCTaHOBJIEHO, YTO €€ ce0ecTOMMOCTh B 4-5 pa3 HuXKe IeHbl CyXOro 00e3Ku-
PEHHOTO MOJIOKA (ITYHKT 6). DTO 00CTOSTEIHCTBO MOXKET CIYKUTh CUIILHON MOTHBAIlMEH JJIS IIU-
POKOT0 HCTIOH30BaHMs MENIACChl B COCTaBE MUIIEBBIX MPOAYKTOB B KauecTBe, HApUMep, UCTOYHH-
Ka JOCTYIHOTO Kasblus, Maraus U ¢gocdopa. B 3ToM mnane, MakCHMaIbHONH SKOHOMHUYECKOH 3 -
(EeKTUBHOCTH MOKHO JOCTUYb, UCIIONIB3YS €€ B HAaTypaJIbHOM BHUJE, TAK KaK MaccoBas JOJS CyXUX
BemecTB B Hel (15-17%) HaMHOTO BBINIE, YeM Yy OJIMIKAWIIMX aHAIOTOB (IIEpMear, ChIBOPOTKA).
Y4uThIBask OTHOCUTEIBHO HEOONbIINE 00bEMbl HATypaJlbHON OCaJ0YHON MENAcChl, 3TOT BapUAHT
11eJ1eco00pa3Ho peaan30BaTh HEMOCPEICTBEHHO HA MPOM3BOACTBEHHBIX ILIOMIAJAKAX MOJIKOMOMHA-
Ta. IHTepecHO, YTO B 3TOM ciy4ae JOXOJ OT YTHJIM3AIMH OCAI0YHOI MeJIacchl MOXKET MPEBBICUTh
aHAJIOTMYHBIN 1OKa3aTelb Ui OCHOBHOTO IPOAYKTA — KPUCTAININYECKON JIaKTO3bl. OIHOBPEMEHHO
ClielyeT 3aMeTUTh U MOIYEPKHYTh, YTO 0CAJOK MOJOYHOU MENACCHI SBISETCA UACATbHBIM ChIPHEM
JUIs HampaBJIeHHOro M ympasisemoro cunre3a npebuoruka Nel B mupe JIAKTYJIO3BI. Oto
HarfpaBJIeHUE SIBJISETCS TEMOH ClleAyIOIIel MyOInKaluy.

3akarouenue / Conclusion.

[TosrydeHHBbIe, TPU NPOBEACHUH HAYYHO-TIPOM3BOJCTBEHHOIO OIBITA IO MCIOIb30BAaHUIO CY-
XOW Menacchl B KOPMJIEHUH JOWHBIX KOPOB, PE3YyIbTaThl O3BOJIMIM CAENATh CIETYIOIINE BEIBOIBI.

1. Cyxas ocajouHas Mejacca MOXET MO3UIIMOHUPOBATHCS KaK OCOOBIA BUJ MUIIEBOTO Chl-
pbsi, B KOTOPOM aKKyMYJUPOBaHbI BEIIECTBA MOJIOKAC MPOMEKYTOUHBIM MOJIEKYJISIPHBIM BECOM
200< J1a <10000.

2. SIpko BBIpa)KEHHON O0COOEHHOCTHIO OCAJIOUHOM MeJacchl SIBISIETCS BBICOKOE COJEp)KaHUE
B HEH JIETKO JIOCTYIHBIX KOMITJIEKCOB C KaJIbIUEM, MarHuem u ¢pochopom.

3. Ocanounas Menacca o0JagaeT yMEepeHHOW OU(PUAOTEHHOCTHIO, 00ECTICUNBAIOIIEH TTPU €€
HCIOJIb30BaHUU 00Jiee BHICOKYIO PE3UCTEHTHOCTh OPraHN3Ma 110 OTHOIICHHUIO K TaTOr€HaM.

4. TexHOJOTHS MPOU3BOJICTBA CYXOM OCaTOYHON MEJIacChl OTBEYAeT TPeOOBAaHUSIM, TIPEIb-
SBIISIEMBIM K HanOoJjee JOCTYITHBIM TEXHOJIOTHSIM.

5. Huskast cebecTonMOCTh TIPOM3BOJCTBA CYXOM OCaJOYHON MENIacChl ¢ YY€TOM CBOWCTB,
OTPaKEHHBIX B MII. 2 U 3, a TaKXkKe NMPHUCYIIUE el HeUTpaJIbHbIE BKYC U 3arax, MOTyT 00eceuuTh ee
MCIOJIb30BaHNE B COCTaBE MUILEBHIX MPOAYKTOB IIUPOKOTO aCCOPTUMEHTHOTO psna. B wactHOCTH,
0CaJlovyHasl Menacca Morjia Obl C YCIIEXOM HMCIIOJIb30BaThCs B MIPOM3BOJICTBE CHIPOB PA3IMYHOM Ipa-
Jalli B Ka4eCTBE JIOMOJHUTEIBHOIO UCTOYHHMKA KAJIbIIMEBBIX KOMIUJIEKCOB, @ TaKXKe CHHTE3a JakK-
TYJIO3BI.
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KPATKVE COOBIIEHUSI| SHORT REPORTS

B.®. Awnrtonos [V.F. Antonov]
E.A. Tlo3auskos [E.A. Pozdniakov]
C.A. Opexos [S.A. Orechov]

VIIK 519.23 INPUMEHEHUE HEMPOHHBIX CETEX B
DOI: 10.37493/2307-910X.2021.2.15 SAHAYAX HCKYCCTBEHHOI'O
UHTEJUIEKTA

APPLICATION OF NEURAL NETWORKS
IN ARTIFICIAL INTELLIGENCE TASKS

DI'AO0Y BO «Cesepo-Kaskasckuii ghedepanvnuutii ynueepcumem», Hncmumym cepeuca, mypusma u
ousaiina (punuan) CK®Y ¢ 2. [lamuzopcke, Poccus//North Caucasus Federal University

Annomauus

B nocnednue 2001 wupokoe npumeneHue NOAYYUNLO UCHOAb308AHUE HEUPOHHBIX cemell 8
UHDOPMAYUOHHBIX cuUCTeMax OISl peuleHUs PA3TUYHBIX KIACCO8 3a0ad, 8 MOM YUcie U pacno3HA8a-
HUsi 06pa3o6. B npeodnazaemotl cmamve paccmampusaomesi OCHO8Hble mpebo8aHUsE K NOCHPOEHUIO
HelipoHHblx cemell. IIpusooumcs npumepnocmpoenus HeUporHHOU cemu Ha npumepe pacno3HABAHUSA
00pa306 6 cucmemax ynpagieHusi KOHmpoJsi 00CMynom 0Jisk MmypHUKemos.

Mamepuanvt u memoosl, pe3yromamosl U oocyyucoenun.B pabome npeonacaemcsa cnocob
Paspabomxu HetpoOHHOU cemu OPUESHMUPOBAHHDIL HA PACNO3HABAHUE 00BEKMA 6 CUCTNEMAX YNPAa -
JleHUst KOHMPOJisk OOCMYNOM.

B 6onvuuncmee cospemennbix 00paz08amenbHblX YUpestcOeHUs NPUMEHSIIONCSL MYPHUKENbL
8 Kauecmee cucmemvl KOHMPOIs OOCMYNOM, NPU IMOM 0OVUAIOWUMCS BbLOAIOMCA KAPMOUKU, C
HOMOWbIO KOMOPLIX 00YyYaouuecs noayyaom 0ocmyn K cucmeme. B oanuoti pabome npednazcaem-
ca cnedyroujee peuileHue, 8Mecmo Mo0Vis CHUMbIBAHUS KAPMOUKY, Npedlazaemcs UCHOIb3068aHUe
MOOYIsL OJ1s1 PACNO3HABAHUS IUY, KOMOpoe 6ydem NoCmpoeHa Ha OCHO8E HEUPOHHOU Cemil.

3axnrwuenue.llpeonacaemvie peuieHus 8 OAHHOU pabome nOMoO2ym u30a8uUmMbCs 0Om Kapmo-
uek, coenramo cucmemy Oonee 2UOKOU, NPU IMOM 803MONCHOCMU OAHHOU CUCTNEMbl MO2YM Oblmb
UCNOIBL3068AHBL U 0151 peleHUst OpYeUx 3a0ad 8 00Pa308amenbHOU OPeAHUZAYUU.

Knrouesvie cnoea: HelipoHHAs CETh, UCKYCCTBEHHBIN WHTEIJIEKT, HEUPOH, TIEPCENTPOH.

Abstract

In recent years, the use of neural networks in information systems has been widely used to
solve various classes of problems. This article discusses the basic requirements for the construction
of neural networks. An example of constructing a neural network is given on the example of pattern
recognition in access control systems.

Materials and methods, results and discussions. The paper proposes a method for develop-
ing a neural network focused on object recognition in access control systems.

In most modern educational institutions, turnstiles are used as an access control system,
while students are issued cards with which students gain access to the system. In this paper, the fol-
lowing solution is proposed, instead of the card reader module, it is proposed to use a module for
face recognition, which will be built on the basis of a neural network.
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Conclusion. The proposed solutions in this work will help get rid of cards, make the system
more flexible, while the capabilities of this system can be used to solve other problems in an educa-
tional organization.

Key words:neural network, artificial intelligence, neuron, perceptron.

Beenenne. B nocienHue rosipl IUPOKO 0OCYKIAIOTCS 3a7jaud UCIOIb30BaHUS UCKYCCTBEH-
HOT'O MHTEJUICKTA JJISl PeIICHHs PA3IMYHbIX KJIACCOB 3a/1a4. DTOMY CIIOCOOCTBYET HCCIIEIOBAHUS U
JOCTHIKEHHUsSI MPUKIAJAHOM MaTeMaTHKH, Oa3upyrolecs Ha HCHOJIb30BAaHUE MCKYCCTBEHHBIX
HelpoHHbIX ceTeil (HC). AxkTyanbHOCTb TaHHOM TEMAaTUKU MCCIIEA0BAaHUS CBSI3aHO C IPUMEHEHUEM
HEHPOHHBIX CETEd B PA3JINYHBIX KJIACCaX 3a4ay:

- pacrio3HaBaHHe 00pa30B;

- aJIalITUBHOE YIIPABJIICHUE TEXHOJIOTMYECKUMH ITPOLIECCAMY;

- IIOCTPOEHHUS IKCIIEPTHBIX CUCTEM;

- IIPOrHO3UPOBAHHUE;

- annpokcuManus GyHKUUN U JpyTHe.

[Tpumenenne HC no3BossieT pemaTs 3aJaud 10 PACIIO3HABAHUIO ONTUYECKUX U 3BYKOBBIX
CUTHAJIOB, pa3pabaThiBaTh CAMOHACTPAUBAIOIINECS U CaMOOOYYaIOLIUECs] CUCTEMBI, KOTOPBIE CIIO-
COOHBI YIPABJIATh TEXHUYECKUMHU 00bEKTaMU WJIM peIlaTh MPUKIAJHbIC 3a/1a4H.

Takoe pa3znooOpasue pemraembix 3a1a4 ¢ nomoiisio HC Ha naHHbIE MOMEHT HEe o0ecrnedu-
BAlOT BO3MOXKHOCTb Pa3pabOTKU MOIIHBIX CETel, YTO SIBJIETCS MPEIIOChUIKON pa3paboTKuCHeny-
anpHbIX HC, KoTOphIe paboTaroTHa crien(UIECKUX allTOpUTMaM 00pabOTKH.

Ha npakTuke NpUMEHSIOTCSI HEMPOHHBIE CETH KaK B allllapaTHOM MCIIOJIHEHHMH, TaK U B IIPO-
IrpaMMHOM. YUUTBIBasg TaKU€ pa3iuuus B MCIIOJIHEHUU HEHPOHHBIX ceTeld, HekoTopele HC umerot
oIpeJiesIeHHbIe 00I1e XapaKTePUCTUKU.

Heitponnsie ceTr CTpOATCS U3 MPOCTHIX AIEMEHTOB, KOTOPbIE HA3bIBAIOTCS HEMPOHAMU, OHU
UCHOJB3YIOTCS JUIl UMUTALMU paboThl HEHPOHOB yesoBeueckoro Mo3ra. [Ipu 3Tom HelpoH (sueii-
Ka) MpeACTaBIseT ¢ cOOON 3JIEMEHT HEHpPOHHOW CETH, KOTOPBIM XapaKTepU3yeTcss COCTOSHHUEM, B
KOTOPOM OH MOJKET HaXOJUTCS: B BO30Y)KJIEHHOM MJIHM 3aTOPMOXKEHHOM coCTOsSHMM. HelpoHbl B
HEWPOHHOW CETH C OJIHOM CTOPOHBI CBSI3aHBI C BXOJAHBIMH CHUT'HAJIAMH, IIOCPEICTBOM CHHANTHYE-
CKHX CBSI3€{ Ha3bIBAEMOW CHHAIICAMM, C APYTrOil CTOPOHBI HEWPOH CBA3aH C BHIXOAHBIMU CUTHATAMHU
Ha3bIBaeMoOM akcoHOM. CxeMaTH4ecKoe Mpe/ICTaBIeHNEe HEHPOHHOW CEeTH NMPUBEAECH Ha PUCYHKE 1.

Kak BUHO U3 pucyHKa 1 KaXablil BXOJ CBSI3aH C sIMEUKON HEWpOHA, KOTOpask XapaKTepU3y-
€TCsl BEIMYMHON Ha3bIBa€MOW BECOBBIM KOA((HULIMEHTOM W; HIMCHHANITUYECKYIO CBS3bIO.

Bxoabl CwuHancsl

HAuenka
HeMpoOHa

AKcoH Bbixop

n

S=> X;w, Y = F(S)
i=1

Puc. 1. Cxemamuueckoe npeocmasienue Heipona

YT1oOBI ONPEAETUT COCTOSTHHE HEWpOHA HAJ0 BBIYMCIUTH B3BEUICHHYIO CYMMY €0 BXOJOB
o opmyie (1):
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S:Zn:xi'wi 1)

BenuunHa BBIXOIHOTO CHTHAlIa HEWpPOHA BBIYHCISACTCS MO Gopmyine (2) U OHO SBIISETCS
(byHKIMEH ero COCTOSHUSA:
y =1(s) )
Ha pucynke 2 npencraBieHbl pa3nudHblid BUAbl GyHKIUSA f.
OyHKIUs S-00pa3HOro BHJIA WIM CUTMOHJ BBIYUCISAETCS C TIOMOIIBIO CIEIYIOLIET0 BhIpa-
KeHus [2]:

f(x)= # 3)
1+e™
Y Y
1 1
X X
0T 0
a) 6)
Y
1,Y 1
X
-1 0 X
B) r

a) GVHKIHSI e[HHEH YHOr0 CKA9Ka;
0) nHHEef HBIf nopor (THCTepesHc);
B) CHTMOH]I — THNepOONHYecKH il TARTEHC;

I') CHTMOH/I — BRIYHCIIEHHBIH aHaTHTHYecKHH ((hopmyna (3)).

Puc. 2. I'pagpuuecxoe npedcmasnenue pynxyuu f

Marepunanbl M1 METOABI HCCJICAOBAHUS

KoHneuHbIil BUJI cUrMOMIa 3aBUCUT OT 3HAUY€HUs BEIUYUHBIO. Ee yBeNMMYeHHEeNpUBOAUT K
eeBuy (PyHKIIMU eTMHUYHOTO cKauka ¢ moporoM T B Touke x=0. Kak Mb1 Buaum u3 ¢popmyinsl (3)
JUIL CUTMOMJIa 3HaYeHHE BbIXxoJa HeilpoHa kojebnercs B untepBaie [0,1]. [IpocToTa BeIpaskeHUs
NepBOi MPOU3BOAHOM JUIsl (DYHKIMH CUTMOMJIA JieiaeT aOCOJIFOTHO LIEHHBIM MpHU pEelIeHUU 3adad
HCKYCCTBEHHOT'O MHTEJJIEKTA.

f)=a-f(x)-L-f(x) (4)

VYuuteiBast ToT ¢akt, uro ¢pyukuus f(X) muddepenupyema Ha BCel YUCIOBOW OCH, T.e.
IIPOU3BOJIHAS ONPEAEIAETCS Ha BCEH YMCIOBOM OCH, TOTJa BO3HUKAET BO3MOYKHOCTbh MPUMEHEHUS
3TOW (YHKIMU B aIrOpUTMax MalIMHHOTO 0OyueHus B HEHMpOHHBIX ceTsx. Kak BugHO U3 hopmyIibl
(3) curomouANO3BONIAET YCHUIUBATH CIa0ble CUTHAIIBI JTYYIE, YeM CHIIbHBIE.

PaccMoTpuM HEHPOHHYIO CETh, COCTOSIIEH U3 TpeX HEUPOHOB C aKTUBALIMOHHON (yHKIME
B BHJIE €IMHUYHOTO cKkauka (puc.3). CurHaisl MoJaroTcs Ha BXOJA TpeM HEeHpoHaM, Yyepe3 CHHANTH-
YECKYIO CBsI3b, 00pa3ys TeM CaMbIM CJIOM HEMPOHHOM CETH, a Ha BBIXO/JIE MOJTydaeM TPH CUTHAJA.

y; = f| D% -w [, j=1..3 (5)
i=1
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rae WijBecoBble KO (UINEHTHI -0l CHHANTUYECKOH CBA3M ¢ j-bIM HeifpoHoM. Eciu 3TH Ko-
3¢ PUIMEeHTH TPEICTaBUTh B BUjIE dJIeMeHTOB MaTpuilsl W, Torna dopmyina (5) MokeT ObITh Mpe-
CTaBJICHA B CJICAYIOIIEM BUJIE:

Puc. 3. IIpumep 00HOCI01iHO20 nepyenmpona

Y = F(XW) (6)
rae X u Y —COBOKYITHOCTh 3HaU€HUH BXOJa U BbIxoaa,F ()~ akTHBaIIMOHHAS byHKIMS.
CocraB u conepxanue HC B Gosbiiied cTerneHu 3aBUCUT B OOJIBIIEH CTENEHU OT MOCTaBJICH-
HOM 3a1auu. J{7s TOro 4ToOBl pacIIUPUTH BO3MOKHOCTH pa3padaThiBaeMON HEHPOHHOM ceTH, HeoO-
XOJIUMO, BO-TICPBBIX, YBEJIMUUThH KOJIMYECTBO HEUPOHOB (SYECEK) M YMCIIO CIOEB, BO-BTOPHIX, YBEIIH-
YUTh TUIOTHOCTHCUHANTUYECKUX CBsizel (puc.4). Pacummmpenune BO3MOXXHOCTEH HEHpOHHOW ceTu
MIPUBOJIUT K TOMY, YTO YCTOHYMBOCTh CHUXKACTCS, JIUIS 00CCTIeUCHHSI TMHAMUYECKON YCTONYINBOCTH
B HEHPOHHOM CeTH HEOOXOAUMO BBECTH OOpaTHBIE CBS3H.

Ouenb TpyaHO chopMHpOBaTh Kakue-TO odmue pekomeHaauuu no cuaresy HC, tak ka 3to
3aBHCHUT OT pelnraeMoi 3a7auu. B HEKOTOPBIX clydasx HUCIOJB3YIOT MHTYUTUBHBIN TOJ00p B Kaue-
CTBE ONTUMAIBHOTO BapHAHTA.

Xn

Puc. 4. Cxema ogyxcrounozonepyenmpona

Ot 3HaueHU CUHANTUYECKUX CBsA3EH B 11esI0M 3aBUCHT 3¢ dekTuBHOCTh pabotsl HC, koTO-
pasi OpUEHTHpOBaHAa Ha MOMUCK M pEIIeHHEe MOCTaBiIeHHOM 3anaun.Paspaborunk HC monbupaer u
(bopMHUpYET CTPYKTYpPY pa3pabaTbIBaeMoi CETH, KOTOpas OpPUEHTUPOBaHA Ha MOUCK U peIlleHue 3a-
Jayu, IPU 3TOM BBIOOP CaMMX BECOBBIX K03()PHUIIMEHTOB, KOTOPBIE OBUIM ObI ONTUMATBHBIMH TIPO-
M3BOJUTCSI CaMOCTOSITENIbHO.Pe3ynbTaT HanmpsIMyt0 3aBUCUT OT TOTO HACKOJBKO MPaBHJIBHO IMO/0-
OpaHbl COOTBETCTBYIOILIHE MapaMeTpbl HEHPOHHON ceTu. BecbMa Ba)KHON XapaKTEPHCTUKOM LIS
HEUPOHHOM CETH C YUUTENeM U 0e3 yuuTels, sIBIsSeTCs BpeMsi 00ydeHus. Bpemst oOyueHus u Beco-
Bble K03()(PULmeHTH! (QYHKIIMOHAIBHO CBsI3aHBI 0OpaTHOM 3aBUCUMOCTBIO. Takum 00pazom moaoop
BECOBBIX KOX((HUIMEHTOB U BPEMEHH OOY4EHHUs IPU PELICHUM 3aJad IMPOU3BOJIUTCS Ha OCHOBE
KOMITPOMHCCA.
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[Tporiecc 0OydeHus] B HEHPOHHBIX CETSIX MOXET OBITh MPOU3BEJCH KaK C MOMOIIb YUUTEIs,
Tak 1 06e3 Hero. CyTb OOy4YeHUSs C yUHUTelIeM 3aKII0YaeTcsl B TOM, UTO CHayasa 3a/ai0Tcs mapaMeT-
PBI BXOJ/Ia, 3aT€M PACCUUTHIBAIOTCS MapaMeTphl BBIXOJA, TOCIE Yero OCYIIECTBIISICT MOOOp 3Hade-
HUN BECOBBIX KOX(PPHUIIMEHTOB OCYIIECTBISETCS MyTeM OINpeesieHUs] 3HAaUeHUN BXOJHBIX U BBI-
XOJHBIX CHTHAJIOB, a 3aT€M 0 HEKOTOPOMY OIPEACICHHOMY allTOPUTMY OOMUPAETCs BECOBBIC KO-
3¢ (ULMEHTHl CHHANTHYECKUX CBSI3€d, KOTOPHIE CBSI3aHBI C BXOAHBIMU M MPOU3BOAHBIMH OT HUX
CUTHAJIOB.

B cToxacTuueckux anroputmax 1noadop BecOBbIX KOO(PPUIIMEHTOB CIy4ailHbIM 00pa3oMm, a B
JETEPMUHUCTHYCCKHUX AITOPUTMAX MOJ00P BECOBBIX KOA((MHUIIMEHTOB MPOU3BOIUTCSIB OMPEACICH-
HOM 7KECTKOM MOCIEA0BATEIbHOCTH.

Heiiponnsie cetu kiaccu(puuupyroTCs M0 KOIUYECTBY €10eB.O((HEeKTUBHOCTh PabOThI MHO-
TOCIIONHOW HEMPOHHOM CETH 3aBUCUT OT BUJA AKTUBAIIMOHHOMN () YHKITHH.

VYBenuueHne BBIYUCIUTENBHON MOLTHOCTH HEHPOHHON CETH, BO3MOXKHA 3a CUET 100aBJIeHU
B CHHANTHYECKUE CBS3U HEMMHEWHOCTH. J[J1 TOro 4ToObl BBECTH TaKWe HEMHEHHOCTU HCTOIb3Ys
dopmyiy (1), HaX0aUM B3BEIICHHBIE CYMMBI BXOJIOB HEHMPOHA, KOTOpasi MOKET OBITh MPE/ICTaBIICHA
B JIpyroit GopMsl 3amucu, HapuMep:

n
s=D %7 -W, (7
i=1
150301
n
S= z X X(Gis1ymodn) * Wi (8)

i-1

ITpu pa3paboTke HEMPOHHOM ceTH pa3pabOTUMK BEIOUPAET CTPYKTYPY M OCHOBHBIE XapaKTe-
PHUCTHKH, UCXOJSl U3 CIIOKHOCTH, ITOCTAaBICHHOW 3amad. [Ipr 3TOM IS TOBBIIEHUS BEIYMCIIUATEIh-
HOW MOITHOCTH UCHOJIb3YeTCsl aKTUBALMOHHAs (YHKIUS, 00J1a1arolias CBOMCTBaMU HEJTMHEHHOCTH,
a TaKKe MPUMEHEHNE MEHBIIIET0 YUCIIa HEHPOHOB C "HENMHEHHBIMU" CHHAIICAMH.

3HayeHue napamerpa T Ha rpanuie nopora (puc. 2) GyHKIMHM €AMHUYHOTO CKayKa MOXKET
ObITh IPOM3BOJIBHBIM. Ha caMoM zaene 3HadeHne naHHoro mapamerpa T ompenensercs nmpu o0yde-
HUH, TIPU 3TOM 33JaI0TCSICOOTBETCTBEHHO M BECOBbIE KOA((UIIMEHTHI. [[1s TOro 4To0bl yUYUTHIBATH
CMEILIEHUE B CUTMOHU/IE, KOTOPOE MPOUCXOIUT BIPABO WJIM BIIEBO 10 ocu X B ¢popmyiy (1) nodas-
JsieTcs ellle OJIMH MapaMeTp, KOTOPBI MPeCTaBIeH B CIEAYIOLIEM BUJIE:

S=Zn:Xi~Wi—T 9

Jlo6asnenue B hpopmyny (11) mapamerpa T npuBOIUT K MOSBIEHUIO HOBOTO CJI0s HEHPOHA,
eIlle OJIHOr0 HOBOT'O BXOJ/la CO 3HAYEHHE PaBHBIM 1, BO30YKIAIOLIUM IPHU 3TOM JONOJHUTEIbHBIHN
CHHAIIC KakJ10ro U3 HelipoHoB. HoBOoMy BXoay npucBanBaercs Homep co 3HaueHue 0:

n
S= X W, (10)
i=0
raewy = —T,x; = 1. Takas HyMmepalus BXOJOB M OINpPEIC/IIeT OCHOBHOE OTIHYHE B (op-
mynax (1) u (10).

Pe3syabTarsl ucciaenoBanus. 3agaqyu, KOTOPHIE PEIIAIOTCA C MCIOJIb30BAHUEM MaTeMaTH-
YecKOro ammapara HeWpPOHHOW CeTH, CBOIATCS K HEKOTOpPOW Kiaccu(HKaIy BXOJOB HEWpOHA,
MPUHAJICKAINE HEKOTOPOMY MHOTOMEPHOMY MPOCTPAHCTBY, HA OMPEAEIEHHOE YUCIIO KIIACCOB.

PesynpTaTroM wmccnenoBaHUs Ha JAHHOM JTame SBISETCS pa3pabOoTaHHOE MPOTrpamMMHOE
obecrieueHre, oOecreynBaroIlee paclio3HaBaHue JUII, ¢ UCTIOJIb30BaHNEM HEeWpoHHOU ceTu. Ha pu-
CYHKe 5 TMpe/cTaBleHa CXeMa TypHUKETa ¢ UCIOJIb30BaHUEM KapTodek. B maHHO# paboTe mpemna-
raeTcsl 3aMEHUTh MOJYJIb CYMTHIBAHUS KapTOUueK Ha MOAYJIh (OTO M BUACO-(PHUKCAIINH, C TTOCIETY-
11020087071 paCHO3HaBaHI/IeM, BO3MOXXHO U HpI/IMeHGHI/Ie 6HOMeTpI/I‘{eCKI/IX JaHHBbIX, Haan/IMep, OTIIcya-
TOK TMaJibIla, TOT/Ia MOIYJb CUMUTHIBAHWS KAPTOYKH MOXKET OBITh 3aMEHEH Ha COOTBETCTBYIOIIWE
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CUMTBIBATEIb OTIEYaTKa nanbia. [Ipu 3ToM Heo6XoauMo pa3paboTaTh HEHPOHHYIO CETh, OPUEHTHU-
POBaHHYIO Ha PACIIO3HABAHKE OTIIEYATKA MajbLA.

Puc. 5. Cxema mypnukema
KoneuHo BaxxHOH 3a/1aueii B JAHHOM CiIy4dae sIBJIsieTcsl 00ydeHue pa3paboTaHHOM CUCTEMBI ¢
IIOMOUIbI0 HEUPOHHOM CEeTH, KOTOPOE 3aHHMMAaeT OINpEAENIEHHOE BpeMsa. AJropuTMOOyuYeHUs
HEHPOHHOM CETH C YUUTEJIEM, KOTOpas IIPeICTaBIcHa Ha PUCYHKE 6.

(" b )
/w7

i=1,n,1

>

w; (t+1) = w; (1) + v- S X

(o)

Puc. 6. brok-cxema anzopumma oodyyenus ¢ yuumenem

3akavenue. Ha maHHBI MOMEHT pealn30BaHa MPOTPaMMHAS YacTh, KOTopas oOecreydn-
BaeT pacCIliO3HABaHUE JIUI[ C MOMOIIbIO pa3pabOTaHHOW HEWUPOHHOH ceTH.B 3akimrovyeHuM JaHHOU
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CTaTbHM XOTEJIOCH ObI OTMCTHUTD, UTO MPUMCHCHUC HGﬁpOHHLIX ceren AJI1 pCHICHUSA TTPAKTUUCCKUX
3aJa4 B obnacTu HCKYCCTBCHHOI'O MHTECIIJICKTA ABJIAACTCS BEChbMa aKTyaJ'IBHOI\/'I 3az[aqel71.
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Abstract: Food safety in modern conditions has an increasing impact on the health indica-
tors of various population groups, on the growth and development of children, schoolchildren, and
various spheres of human activity. One of the ways to improve the organization of safe food is to
use the experience of the European Union.

Key words: European Union, food safety, quality, regulatory support, technical regulation
Keywords: European Union, food safety, quality, regulatory support, technical regulation

B pamkax zpanma Erasmus+ Jean Monnet Module (600244-EPP-1-2018-1-RU-EPPJMO-
MODULE ) "Food Safety Regulation in the European Union™'

Within the framework of the Erasmus + Jean Monnet Module grant (600244-EPP-1-2018-
1-RU-EPPJMO-MODULE) ""Food Safety Regulation in the European Union™

The monitoring and control system for food safety and animal and plant health is an im-
portant element of the single market in the European Union (EU) and the Eurasian Economic Union
(EAEU). Free movement of goods (the first of the four fundamental freedoms of the EU and
EAEU) in the territory of the integration association depends on the correct functioning of the sys-
tem for assessing and monitoring food safety and animal and plant health [1].

The unity of the European market is guaranteed by the principle of free movement of goods,
capital and services. This principle provides for the abolition of border controls, customs duties and
all trade barriers between EU member states.

The free movement of goods within the EU is ensured by the implementation of the follow-
ing principles:

Bbinyck Ne2, 2021 161



COBPEMEHHAA HAYKA U UHHOBAUWUMU

- Non-discrimination This principle provides that the same conditions apply to all legally
imported goods as to similar locally produced goods, regardless of their origin, with the exception
of certain permitted cases;

- mutual recognition (according to this principle, any product legally produced and distribut-
ed in accordance with the norms of an EU member state must be admitted to the market of any oth-
er EU member state;

- harmonization of legislation (this regulatory mechanism aims to bring the national legisla-
tions of the EU member states closer together; the main instrument for achieving harmonization
within the EU is the Directives; the directives establish the structure according to which the internal
legislatures of the member states should adopt new laws, norms or amendments to already existing
legislation in such a way as to ensure the harmonization of the national laws of the EU Member
States

The founding document of the European Union in the field of food safety is Regulation No.
178/2002 of the European Parliament and of the Council of the European Union of 28 January
2002. This regulation is intended to establish general principles and requirements in food law, gen-
eral concepts of food law at the EU level, as well as to ensure a consistent approach in the devel-
opment of national food law in EU countries. the regulation also establishes a European food safety
authority [4].

According to the provisions of the regulation No. 178/2002 food products are all substances
or products that are intended for human consumption in food in processed, partially processed or
unprocessed form. Food products include, but are not limited to, drinks, chewing gum, and all sub-
stances, including water, that are added to food products during their manufacture, processing or
processing.

Regulation No. 178/2002 applies to all stages of the production, processing and marketing
of food and feed, with the exception of those intended for domestic consumption. Its main goal is to
ensure the free circulation of safe food and feed in the EU, and the health and well-being of citi-
zens. At the same time, the regulation deals specifically with food safety (safety), and not its quality
(quality).

In terms of terminology, safety can be defined as a state in which a thing / product does not
pose a threat to human life and health, and quality - as a degree of dignity, value, suitability, com-
pliance with what this thing should be. Thus, in relation to food products, the concept of safety
forms the minimum permissible requirements that guarantee the suitability and safety of these
products for humans [3].

Regulation No. 178/2002 defines 4 general principles of EU food law, on which normative
documents (regulations, directives, etc.) of EU food law should be based (Table 1).

Table 1 - General principles of EU food law

The Designation Characteristic
principles
1 Risk analysis Risk - negative health impact

- risk assessment;
- risk management;
- risk communication

2 Precautionary measures | Establishment of possible harmful effects of a product on health, but this
has not yet been confirmed by scientific evidence, temporary precautions
may be taken

3 Protecting consumer EU food law should aim to protect the interests of consumers and to enable
interests them to make informed choices about the food they consume.
4 The principle of When drafting, evaluating and revising regulations, open consultation with
transparency the public should take place, unless the urgency of the issue does not allow
doing so.

Responsibility for food safety in the EU rests with the food business operators who have pro-
duced or imported and placed them on the EU market. For example, if a food business operator de-
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termines that a product imported, manufactured or sold by him does not meet safety requirements,
he should immediately begin the process of withdrawing it from the market.

Product recalls must be reported to the competent authorities, which, in turn, based on the level
of threat, can notify other EU countries of the risk that has arisen through the EU Rapid Alert Sys-
tem (RASFF).

From April 2, 2021, only those foodstuffs will be admitted to the EU market that contain the
maximum limit established by the new regulation: 2% fat per 100 grams of finished products, the
trans fat content corresponds to 2 g in industrial production per 100 g of total fat in products, in-
tended for the end consumer and for retail sale [6].

Trans fats can be natural or artificial (industrial trans fats). Natural trans fats are found in small
amounts in natural meat and dairy products, as well as in vegetable oils exposed to high tempera-
tures (for example, in deodorized vegetable oils). Industrial trasters are produced in large quantities
during the hydrogenation of unsaturated fats, for example, in the production of margarine.

According to statistics from the World Health Organization (WHO), trans fatty acid isomers
found in many foods cause more than 500 thousand deaths a year, trans fats increase mortality by
up to 28%. The most common cause of death is cardiovascular disease, which ends in a heart attack
or stroke. [3].

There is evidence of a carcinogenic effect of trans fats and an increased risk of type 2 diabetes.

There is no safe level of consumption of trans fats. Therefore, in Denmark, Norway, Switzer-
land and some countries, they are completely banned. In the European Union, the level of these fats
in food is legally limited to 2%. By 2023, the International Union of Food and Beverage Producers
intends to completely phase out their use [8].

In addition to control before entering the market, manufacturers will have another requirement:
now they will have to inform consumers and other enterprises about the amount of trans fats they
contain (for example, the manufacturer of ready-made dough - cafes and bakeries).

Trans fatty acid isomers (TFA) are the scientific name for trans fats. They are industrially pro-
duced from liquid vegetable oils and allow food to last longer. A large number of TFA are con-
tained in:

- refined vegetable oil

- margarine

- some confectionery

- chips

- popcorn

- frozen meat and other semi-finished products, breaded

- sauces, mayonnaise and ketchup

- dry concentrates

There are also so-called natural trans fats - they are found naturally in some foods. These in-
clude cheese, butter, milk, cream, or meat. These categories are exempt from European Commis-
sion restrictions.

Over the years, a number of scientific studies, including those carried out by the European Food
Safety Authority, have emphasized that trans fat intake should be kept as low as possible to avoid
health risks.

According to European nutritionists, they primarily increase the level of "bad" LDL cholesterol
in the blood. It interferes with lipid metabolism and literally blocks blood vessels. At the same time,
trans fats in the body reduce the "good™” HDL cholesterol. According to WHO, this combination in-
creases the likelihood of developing type 2 diabetes [3].

But even the allowed amount of trans fats in food can still double the risk of stroke or heart at-
tack.

Food business operators supplying food to other food business operators that are not intended
for the final consumer or intended for retail supply should ensure that the supplying food business
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operators are provided with information on the amount of trans fats other than those naturally oc-
curring in animal fats, if this amount exceeds 2 grams per 100 grams of fat.

A study by the Danish Nutrition Board found that margarine is the main source of trans fats for

individual and consumer use, followed by packaged snacks, baked goods and pastries. Microwaved
popcorn, which contains up to 40% of the fat in trans fats, is especially high. [6].
In the Russian Federation, the use of trans fats in food production is limited. In accordance with TR
CU 021/2011 "On food safety", trans fats are prohibited to be used in the manufacture of food
products for baby food. From 01.01.2018, in accordance with TR CU 024/2011 "Technical Regula-
tions for Fat and Oil Products”, the level of trans isomers of fatty acids in margarines, spreads, culi-
nary, bakery, confectionery fats and other products containing trans fats cannot exceed 2%, and in-
formation on the amount of trans fats in products should be reflected on the consumer packaging.

In the European Union, 23 teams from 12 countries are working together on a three-year
EU-funded project to explore the future of the European food safety system. It is planned that the
work will be carried out from the beginning of 2021 to the end of 2023 with a budget of 3 million
euros.

The multi-stakeholder platform will enable partners to access resources and data, synchro-
nize food safety research strategies, share scientific knowledge and contributions for the future of
the EU food safety system.

Within the framework of the project, it is planned to create a European Forum on Food Safe-
ty in order to guarantee long-term interaction of science, policy and society in this area. Groups
from Italy, Austria, Belgium, Finland, the Netherlands, Germany, Czech Republic, Romania, Portu-
gal, Albania, Tunisia and Switzerland are participating in the project, Food Safety News reports.

This is the first project funded by the European Commission under the "Support for Future
Food Safety Systems" program. A special place in the project is determined by the transparency of
assessing the safety of European food products, taking into account new technologies, innovative
processes, improving the regulatory and legislative framework and control methods in the EU food
safety system [5].

Organizations that are directly or indirectly involved in this process are tightening require-
ments for feed producers, animal feed producers, wild plant and animal collectors, farmers, ingredi-
ent producers, food producers, retailers and organizations providing food services, catering services,
services cleaning and sanitation services, transportation, storage and distribution services, suppliers
of equipment, cleaning and disinfecting agents, packaging materials and other materials for food
contact.

This will allow us to enter new markets in other countries and export goods to those coun-
tries where there is a strict regulation and a huge demand for safe food products.
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Annomayun. B cmamve npugedensvt 0annvie ucciedosanus HanpasienHvle Ha pa3pabomxy
mexHoJjocuu ﬁodupoeaHHblx CO€EBO-IHCUPOBBIX 3Myﬂbcuﬁ C UCNONIb308aAHUEM 6 Kauecmee cmaduu-
samopa — yumpycoeoco neKmuHda. ﬂOKCBClHa ueﬂecoo6pa3Hocmb €20 UCNOJIb308AHUAL nNpU NPoOU3-
800cmee 2myabcull. B pesynemame ucciedoeanus cmoukocmu u npedesibHo20 HANpsa#CeHUus cosuea
MOOENbHBIX 3My]ZbCLl12 YCmaHOoBJ/1eHbl OnmuMdalbHble Kojludecmea cma6wlu3am0pa.

KutoueBble c1oBa: IUTPYCOBBIM NEKTUH, CTAOMIM3aTOp, WOAMPOBAHHAs COEBO-KUPOBas
OMYJIbCH, CTOMKOCThH OMYJIBCHUH, ITPEACITIBHOC HAIIPAKCHHUEC CABUT'A OMYJILCUU.

Abstract. The article presents research materials aimed at developing the technology of io-
dized soy-fat emulsions using citrus pectin as a stabilizer. The authors prove the expediency of its
use in the production of emulsions. As a result of studying the stability and yield strength of exem-
plary emulsion, the optimal amounts of the stabilizer are determined.

Key words: citrus pectin, stabilizer, technologies iodized soy-fat emulsion, emulsion stabil-
ity, yield strength of the emulsion.

Currently, the Russian market for the oil and fat industry is represented mainly by emulsion
products, in which expensive raw materials of animal origin are used as a stabilizer, most often egg
powder and powdered cow's milk [2; 17; 18].

A good substitute for animal stabilizers is citrus pectin, which is rich in dietary fiber. It is
known that dietary fiber can act as a matrix for iodine, contributing to its safety during the produc-
tion and storage of food. The use of compounds of inorganic iodine with dietary fiber is one of the
promising directions in the development of iodized products [3; 6; 7; 11; 14]. In this regard, the
study aimed at developing the technology of iodized soybean fat emulsions using citrus pectin as a
stabilizer is relevant.

Citrus pectin is one of the safe and widely tested in food technology natural enterosorbents
that remove radionuclides and heavy metals from the body through sorption, ion exchange and
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complexation [1; 9; 12; 19; 20; 22; 23]. The feasibility of regular consumption of citrus pectin in
food has been confirmed by comprehensive medical and biological studies, which have shown the
therapeutic effect of its use in the treatment of gastroenterological and cardiovascular diseases, dia-
betes mellitus, obesity, etc. [4; 10; 21; 24].

To determine the amount of stabilizer required to obtain an emulsion with given structural and
mechanical characteristics, the stability of exemplary emulsions emulsions was investigated.

The stability of the emulsion was determined by a centrifugal test [5]. The research results are
shown in Figure 1.

101
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Figure 1 - Dependence of the stability of emulsions on the concentration of the stabilizer

As a result of the research, it was found that when citrus pectin is introduced into the emul-
sion in an amount of 1.6 wt% or more, the stability of the emulsion is 100%. To determine the op-
timal dose of the stabilizer, studies of the yield strength of exemplary emulsions were carried out
[15].

The characteristics of the samples are shown in Figure 2. Analysis of the presented data
shows that all samples are characterized by high yield strength. The most structured is the sample
corresponding to the introduction of 1.6 mass. % citrus pectin, which correlates with higher strength
properties, determined organoleptically. In addition, this concentration of the stabilizer makes it
possible to obtain an emulsion having a value of yield strength corresponding to the value of this
indicator for butter (1478.25 Pa).

With a further increase in citrus pectin in the formulation, the yield strength increases, which
negatively affects the organoleptic characteristics of the emulsion.
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Figure 2 - Dependence of yield strength on stabilizer concentration

Thus, as a result of studying the stability and yield strength of exemplary emulsions, the op-
timal amounts of the stabilizer have been established. To obtain an emulsion with optimal structural
and mechanical characteristics, it is necessary to introduce 1.6 wt% citrus pectin into the formula-
tion.
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When developing the technology of emulsion products, it is important to determine the
modes of preparation and the stage of introduction of the stabilizer, since these parameters can have
a decisive effect on the structural and mechanical properties of the emulsion [16].

In traditional industrial technology for the preparation of emulsion products, the stabilizer is
introduced into the emulsifying system either in the form of a preliminary prepared high-viscosity
solution in water, or with dry components of the water-milk phase

To determine the optimal conditions for the preparation of the stabilizer and the stage of its
introduction into the product, the stability of the exemplary emulsions and its yield strength were
investigated.

According to the available literature data for the preparation of emulsion products, pectin is
introduced into the emulsion in the form of a solution [8; 13; 16]. In order to simplify the techno-
logical process, we have proposed a method for the production of an emulsion, involving the use of
dry protein-carbohydrate components (dry soy milk "Promix" and citrus pectin)

The results of studies of the dependence of the stability of the emulsion on the temperature
and time of soaking of citrus pectin are shown in Table 1.

As can be seen from the experimental results, the maximum stability of the emulsion
(100%) is observed at a temperature of soaking of the protein-carbohydrate compound of 25-35 °C,
a further increase in temperature leads to a slight decrease in the stability of the emulsion. This is
most likely due to the fact that as the temperature rises, the soy milk proteins dissolve rather than
swell.

Table 1 — Dependence of the stability of the emulsion on the temperature and time of soak-
ing of citrus pectin

Soaking tem- Stability of the Soaking time, Stability of the
perature, °C emulsion, % min emulsion,%
15 98,6 5 96,8
25 100,0 10 97,1
35 100,0 15 98,8
45 98,1 20 100,0
55 97,3 25 100,0

Consequently, there is no need to heat the mixture above these temperatures. The optimal
time for the swelling of the protein-carbohydrate complex is 20-25 minutes, which corresponds to
the previously established modes of preparation "Promix".

Thus, as a result of studying the stability and yield strength of exemplary emulsions, the op-
timal modes of preparation of the stabilizer and the staging of its introduction into the system have
been established.
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Annomauus

Ilpeocmaenenvt pesyibmamsl AHaIU3a KAYECmMea My4HbLX KOHOUMEPCKUX Uz0eull, peaiusy-
emMbiX Ha nompebumenvckom pwviike Kupeusuu. Buvissnenvl nekomopbie Hecoomeemcmeus mpebo-
BAHUSAM OCLUCMBYIOWUX HOPMAMUBHBIX QOKYMeHm08. Tlonyyennvle pesyivmamol Mocym Oblmb no-
JIe3HbL NPOU3BOOUMENSIM 015 (POPMUPOBAHUSL MAPKUPOBKU NPOOYKYUU 8 COOMBEMCMEUL C NOMpe-
OuUmMenbCKUM CnpocoM Ha UHGOPMAYUIO 0 MOBApe U Pe2NAMEHMUPOSAHHBIMU MPEOOBAHUIMU MeX-
HUYEeCK020 pe2lamMenHma MAMONCEHHO20 COI03d, NPAKMUKYIOUWUM PADOMHUKAM MOp206iu npu ¢hop-
MUPOBAHUU ACCOPMUMEHMA MOP20BOL OP2AHUZAYULL.

KiroueBble cjioBa: nieueHbe cI00HOE, MOTPEOUTENBCKIE CBOMCTBA, KAUECTBEHHBIE XapaK-
TEPUCTUKH, MAPKUPOBKA, OPraHOJENTHYECKHE, (PU3UKO-XUMUYECKHE ITOKA3aTEIH.

Abstract. The results of the analysis of the quality of flour confectionery products sold in the
consumer market of Kyrgyzstan are presented. Some inconsistencies with the requirements of the
current regulatory documents were revealed. The results obtained can be useful to manufacturers
for the formation of product labeling in accordance with consumer demand for information about
the product and the regulated requirements of the technical regulations of the customs union, for
practicing trade workers in the formation of the assortment of a trade organization.

Key words: butter biscuits, consumer properties, quality characteristics, labeling, organo-
leptic, physicochemical indicators.

BBenenue

HOTpe6I/IT eJILCKUI PBIHOK MYYHBIX KOHAUTEPCKUX I/I3,216J'II/II7I Ha NPOTAKCHUU IMOCICTHUX I~
TH JICT XapPaAKTCPUIYCTCA CHUIKCHUCM 00BHEMOB HUMIIOPTA, 3TO XapaKTCPHO HC TOJIBKO JJIA PbIHKA
Kuprusum, Ho u Poccuiickont @enepannu. [Ipyn 3TOM 3KCHOPT B JEHEKHOM BBIPAXKEHUU 32 ITOT K€
nepuon HaGHpaeT POCT. bonee ABYX TpeTefI MMOCTaBOK IeueHbs B PD MPpUXOAUTCA Ha IECTh CTPAH

(puc.1) [1].
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® KasaxcTaH

B Benmopycca

B Kuprinua

B AzepbafimkaH
B Kyraii

= MoHroma

Pocena

Puc. 1. HUmnopm neuenvs ¢ PO

Kak BUAHO U3 NPUBEIEHHBIX JAaHHBIX, HA JIOJIIO SKCHOpTa neyeHbsd u3 Kuprusuum npuxoaut-
cst 6osiee 7%. [Ipu 5TOM BHYTpEHHHI PHIHOK MYYHBIX KOHAWTEPCKUX M3aenuid Kupruzum 3anoiHexn
JIEIIEBON UMIIOPTHOM KOHJIUTEPCKOM MPOAYKLHEH, YTO TOPMO3UT PA3BUTUE OTEUECTBEHHBIX MPOU3-
Bogutenent [2]. [To manapiMm HanmonansHoro crarucruueckoro komutera Koipreizckoit Pecny6mnu-
KM, BCErO Ha TEPPUTOPUU pecnyOnuku neicTBYIOT 19 opuandeckux nun ¥ 304 MHIUBUIYaTbHBIX
IpealpUHUMATENECH 0 MPOU3BOJACTBY CcyXapell, NeyeHbs, KOHAUTEPCKUX M3JeNuid U3 caxapa [2].
KpymnHble KoHAUTEPCKUE MPENNpHUATHs pecryOlIuKy BbipabaThiBaloT 10 60% Bcero oobeMa BHYT-
PEHHETrO pBIHKA TOTPEOJICHHUS] KOHIUTEPCKUX H3ACIHH, CYIIECTBYET BO3MOXKHOCTH PACIIUPEHUS
aCCOPTHMEHTA U YBEJIMYEHUSI 00bEMOB IIPOU3BOICTBA.

B nporpamme pa3BuTus MUIIEBON U HepepabdaThiBarolIel MPOMBIILUIEHHOCTH KbIproizckoi
PecniyOonmuku Ha 2016-2021 roapl, pazpaboranHol MUHHCTEPCTBOM CEIBCKOTO XO3SHCTBA, MHUIIIE-
BOI MPOMBIIIIEHHOCTH U METUOPalMK, OTMEUYEHbl OCHOBHBIE NMPOOJIEMBI OTpaciu: 00IbIION 00beM
UMIIOpTa KOHAUTEPCKUX H3JENUH; BbICOKAs 1I€HAa Ha caxap; HU3Kas KOHKYPEHTOCIIOCOOHOCTh OTe-
YECTBEHHON KOHIAUTEPCKOHN nmpoaykuuu. Kuprusus sBerynuina B TaMokeHHBIN coro3 B mae 2015 ro-
na oHOBpeMeHHO ¢ BeryruieHrneM B EADC u 1ot (pakT, ka3anoch Obl, MOJOKUTEIBHO CKAKETCS Ha
YBEJIMYEHUH JIOJM SKCIIOPTUPYEMON MPOAYKIMH, HO OTMEUEHHas mpobiaeMa KOHIUTEPCKON oTpac-
JIM - HU3Kas KOHKYPEHTOCIOCOOHOCTh MPOJYKIIMH, OKa3bIBa€T HAa 3TO OMNpEIEIEHHOE BiusHUE. B
3TOM CBSI3U CYIIECTBYET MOTPEOHOCTh MCCIIEOBAHUS 3HAUMMBIX MPUYMH HU3KOM KOHKYPEHTOCHO-
COOHOCTH MYUYHBIX KOHAUTEPCKUX U3/€Hil, pou3BeeHHbIX B Kuprusuu, Ha peiake crpan EADC.

Iesb 1aHHON pabOTHI 3aKiI0YANIACh B CPAaBHUTEIBHOMN OLIEHKE KauecTBa CA0OHOTO MEeUeHbs
Pa3IMYHBIX MPOU3BOAMTENEH, pealr3yeMoro Ha NoTpeOUTENbCKOM pbiHKe ropoga Our. B 3amaun
MCCIIEIOBAaHMs BXOAMJIM: aHAJIN3 MapKHUPOBKH M YMAKOBKU 00pa3IOB Me4YeHbs CIOOHOrO0, KaK IO-
TpeOUTENBCKUX KPUTEPHEB KAUEeCTBA; OLEHKAa OpraHOJENTHYECKUX MoKa3aTellel ¢ MOMOIIbI0 Oa-
JIOBOH IIKaNbl; aHaIU3 (PU3MKO-XMMUYECKUX MTOKa3aTeNeil kauecTna.

O0beKkTaMM UCCIIEIOBAHMS SIBJISUTHCH 00Pa3Iilbl CIOOHOTO MEeUYEHbS U3BECTHBIX MPOU3BOIN-
teneit Kuprusuu, peanusyeMoro Ha moTpeOuTeNbckoM pbiHKe T. Omi. XapakTepucTHKa 0ObEKTOB

WCCTIeI0BaHMs TpUBeeHa B Ta0II. 1
Tabmmma 1 - XapakrepucTuka 00beKTOB HCCIISTOBAHIS

Ne HaumenoBanwne CocraB 00pa3na neueHbs [IpousBoauTens
obpasna | obpasia neueHbs
1 «3Be3na» Myxka xnebonexapHast BBICIIIETO cOpTa, ca- OcOO «Doprapa» Keiprescras,
xap, Horypr, MaprapuvH, cojia MuiieBasi, Ba- r. bumkexk, [To6enpr mp. 139
HUJIMH
2 «KymxyT» Myxka BEICIIIETO COpTa, U0 KypHHOE, pac- OcOO «IIpesent» KuIpreiscraH,
TUTEJBHBIN MaprapyH, caxap, cojb, KYHXyT | Anamyn. p-H, c. JlebeanHoBKa,
yu. MTO-1
3 «Pomarkay» Myxka BbICIIETO cOpTa, AHI0, pacTuTenbHblt | OcOO «IIpeseHT»
MaprapuH, caxap, CEeMEUKH, KYHXYT Keipreizeran, Anamyn. p-H, C.
JlebenuHoBKa,
yu. MTO-1
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4 «YUIky ¢ caxa- Myka xnebornekapHas Beiciero coprta, soga | OcOO «A30 DJIMTA» Pecniy6-
pom» MUTHEBAsI, caxap OeNblil KPUCTATUTHIECKUH, muka Keiprei3crad r. bunkex
MaprapuH, Colb, IPOOKH, SHIIa KypHHBIC

Metoab! ucciaenoBanuii. [Ipy BEIOTHEHUH UCCIIEIOBAaHUI HCITOJIB30BATN OOMICPUHSATHIC
METO/bI OLICHKH TMOKa3aTeNel kauyecTBa nedeHbs cornacHo Tpedoanuit ['OCT 24901-2014 «Ileye-
Hbe. O0mue TeXxHu4Yeckne yciuoBus». OnpeneneHne opraHoJenTUYECKUX MOKa3aTeNel MPOBOAUIH
o 'OCT 5897. Bkyc u 3amax, uBet, opmMy, COCTOSHHE IMTOBEPXHOCTH, BHJI B U3JIOME OIPEICIISIIH
npu temneparype (18+5)°C B ycnoBusax naboparopun kadenpsl ynpasieHus kadectBoM Keml'VY.
Jliia noctpoeHus: npoduiorpaMM MPUMEHSUTA Pe3yJabTaThl JErYCTAllHOHHOM OLEHKU M0 0aioBoi
mkane [3, 4]. Jlomto TIOMaHBIX U3AEINN, U3ICTHA C OTHOCTOPOHHUM HAJPHIBOM M AePOpPMUPOBAH-
HBIX ONpeAessuI BecoBbIM MeTo0M.Onpeaenenue Biaru npopoauwiud no I'OCT 5900, menoynoctu
— 1o ['OCT 5898, onpenenenue coorBeTcTBUSI Macchl HeTTO - Mo 'OCT 5897-90 «M3aenust KoHIu-
Tepckue. MeTonbl OmpeleNeHrus OpPraHOJENTHUECKUX IOKa3aTelell KadyecTBa,pasMepoB, MaccChl
HETTO U COCTABHBIX HacTen», HamokaemocT — 1o ['OCT 10114, onpenenenue MaccoBoii J0u ca-
xapa — o 'OCT 5903. Ananu3 MapKUpOBKH MPOBOAMIN Ha cooTBeTcTBUE TpeboBanusiMm TP TC
022/2011 «IIumeBas MpoayKIKs B YaCTU €€ MaPKUPOBKMY». VccinenoBanus MPOBOIMIN B TPEXKPAT-
HOI moBTOpHOCTH. [lonydeHHble JaHHbIE 00pabaThIBAIM CTATUCTUYECKUMU METOIaMU C TOMOIIBIO
MPUKIIAJAHBIX TporpaMM Statistic 13.

Pe3yabTaThl Hccie0BAaHUS U UX 00CY KIeHUe

[To pe3ymnbraTam OIEHKH COCTOSIHUSI YIAKOBKH BBISIBUIOCH COOTBETCTBHE YINAKOBKH TpeOo-
BaHUSM HOPMATUBHBIX JOKYMEHTOB. YTAKOBKa BCeX OOpPAa3IOB MPEACTaBIsieT cOOON KapTOHHYIO
KOpPOOKY € IIPO3pauyHbIM OKHOM, BHYTPU BBICTJIAHHYIO [€praMeHTHOM Oymaroi. YmakoBka uucTas,
HegepopMupoBaHHasi, 6€3 MOCTOPOHHUX 3amaxoB. JIOCTOMHCTBOM YMaKOBKH SIBJISIETCSI IPOYHOCTH,
HaJIMuue MpOo3pavyHOro OKHa, Yyepe3 KOTOPOE MOXKHO BUIETh M3Jenus. B 11e0M yrakoBka COOTBET-
cryet TpeboBanusM 'OCT 24901 u TP TC 005/2011 «O 6e30macHOCTH yIIaKOBKM.

W3BecTHO, uTO MH(OpMaILMs, YKa3aHHas [P MAPKUPOBKE MUILEBOrO MPOAYKTA, B MEPBYIO
odepe/ib BIMSACT HA TMOTPEOUTEIBCKUI BBHIOOP M Ha KOHKYPEHTOCIIOCOOHOCTH MPOAYKUUH [5-7].
MapkupoBKa yIakOBaHHOM MUIIEBON MPOJIYKIUHU JODKHA COAEpXkaTh CIENyIoIInue 00s13aTeNbHbIe
ceenenus, npexycmorpennsile TP TC  022/2011: HauMeHOBaHHME NHILEBOW  HPOAYK-
L[M1;COCTaB;KOJMYECTBO MUILEBOI MPOIYKIINH;AaTy U3TOTOBIEHUS;CPOK TOJHOCTH;YCIOBHS XpaHe-
HUS; HAUMEHOBAHUE U MECTO HAXO0XKJIEHUS N3TOTOBUTENS MUIIEBON NMPOIYKIMH; HOPMAaTUBHBIN 10-
KYMEHT, coepkaiiuii TpeOOBaHUS K KauecTBY U 0€30MacHOCTH; PEKOMEHJAIUN W/WIN OrpaHHye-
HUS 110 UCIOJIB30BaHUIO (00 3TOM MOKHO J100aBUTH); MOKA3aTENN MUIIEBOM [IEHHOCTH; CBEJICHUS O
HaJIMYUU B MPOJIYKIIMM KOMIIOHEHTOB, MOJIYYE€HHBIX C MPUMEHEHHEM T'€HHO-MOJU(UIMPOBAHHBIX
opranuzMoB (I'MO);enuHblii 3HaK OOpalleHuss MPOAYKIMH Ha PBIHKE TOCYIapCcTB — YJIEHOB
EBpaswmiickoro skoHoMu4eckoro coro3a (TaM0oKeHHOTO COr3a).

AHanu3 noTpeOUTeNbCKON MapKUPOBKU MEUYSHbs TOKa3al, 4To it oopas3uoB Nel, 4 ykaza-
HbI Bce oOs3aTeNnbHble CBeNEHUs O ToBape, npeaycMoTrpennsie TP TC 022/2011: numeBas ueH-
HOCTB, KOJIMYECTBO MPOAYKIMH, CPOKU XpaHeHus (1o 3 mecsies npu temnepatype +20°C u go 5
MecsieB npu +18°C), ycinoBust XpaHeHHUs, €IUHBIA 3HAK 0OpaIeHus MpoayKIuu. MapkupoBka 00-
pasnoB Ne2,3 HEe COAEpKHUT CBEAEHUS O NUIIEBOW LIEHHOCTH M YCIOBHUSAX XPAHEHUS NPOIYKIIHH,
ocTaJbHbIE CBEICHUS YKa3aHBI.

Takum 00pa3oM, BbIHECEHHAs] HA STHUKETKY MH(OpMAIUS TOJIHAS, JOCTYIHAs U COOTBET-
ctByeT TpeboBanusm TP TC 022/2011 y obpasuoB Ne 1 u 4, Torna xak y o0pasuoB Ne2, 3 undop-
Malus He J1ocTaToyHast U TpeOyeT 10paboTku B cooTBeTcTBHM C pernamentom TP TC 022/2011. C
yueroMm BxoxkJeHus: Kupruzum B coctaB TaMO)XXEHHOTO CO103a,CO0JI0/IEHNE €UHBIX TpeOoBaHUI
periaMeHTa K MapKUpOBKE MUIIEBBIX MPOAYKTOB SIBJISIETCSI HEOOXOJUMBIM YCIOBUEM IIPH SKCIIOPTE
MPOIYKIIUH.

Jl7is OBBIIIEHUS! KOHKYPEHTOCIIOCOOHOCTH U peKJIaMbl NeueHbsl Ha phIHKax cTpaH EADC,
1enecoo0pa3Ho paclIUpUTh NepedeHb MHPOpMAIUK, YKa3blBa€MO MpU MapKUPOBKE B COOTBET-
creuu ¢ TP TC 022/2011. nsg noTpedutens 3HaYUMON sBIsieTCS MHPOPMAIIUS OTHOCUTEIBHO pe-
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KOMEHJIAIMH MM OTPaHWYCHUH 10 UCTIOIb30BaHUIO, B TOM YHCJIE CYTOYHOH HOPMBI MOTPEOICHHUS;
CBEACHHM O HaJIM4YUU B MPOAYKLUUU KOMIIOHEHTOB, IIOJYYEHHBIX C IPUMEHEHHEM TI'€HHO-
Mo uGUIMPOBaHHBIX opranu3MoB (I'MO); mprCyTCTBHIO BELIECTB WIH MIPOAYKTOB, KOTOPHIE MOTYT
CIOCOOCTBOBATh BO3HUKHOBEHUIO AJIJIEPIMYECKUX PEAKLM WK IPOTHUBONOKA3aHbI IIPU OTAEIbHBIX
BUJax 3a00JIeBaHUI, KOTOPBIE TOJKHBI MPUBOJUTHCSA B COCTaBE MHUIIEBOTO MPOJYKTa HE3aBUCHMO
OT UX KOJIM4ecTBa; MH(OpMalus 00 OTIIMYUTENbHBIX IPU3HAKAX MPOJAYKLUHU, B TOM YHCIE CBeJe-
HUS OTHOCSIIMECS K COJIEPKAHHIO OEJKOB, KHPOB, CaXapoB, BATAMUHOB 1 MUHEPAIbHBIX BEIIECTB,
a TaKk)Ke K dHEPreTMYecKol IIEHHOCTH, 0003HAYEHHBIE CIIOBAMM: «OTCYTCTBYET» MM «0€3», «HH3-
Kasi» WIA «C HU3KUM COIEPKAHUEM», «BBICOKAs» WM «C BBICOKMM COACPKAHUEM), «UCTOUHHK.
ITpu 3TOM 3asBieHUs 00 OCOOBIX CBOWCTBAaX MUIIEBBIX MPOJYKTOB IPU MAPKUPOBKE TOJKHBI ObITH
IIOATBEPKJICHBI 10KA3aTeIbCTBEHHBIMU MaTepUalaMH, IIPEACTABICHHBIMA IIPOU3BOAUTEISAMU, YTO
MO’KET HEMHOI'O YBEJIMUYUTh Ce0ECTOMMOCTh MpoayKuuu. OHAKO, 3TO NO3BOJIUT PACLIMPUTH KPYT
notpeOuTeNne 3a cYeT MPUBJICYCHHS TeX, IS KOTO JaHHas HH(OpMAaIys SBIsSeTCS 3HAYMMOA.
Pe3ynbTaThl OLEHKH COOTBETCTBHS MacChl HETTO 00Pa3LOB NPUBEACHBI B Ta0iuLe 2.

Tabnumna 2 - XapakTepucTHKa MacChl HETTO 00PA3IIOB MEYCHbS

Ne 006- HaumenoBanue o6pasiia 3asBieHHas Macca HeTTo, I' | PakTHyeckas Macca, I | OTKIOHEHHE,
pasia %

1 Ileyenne «3Be3gar» 1000 10015 +0,15

2 [Meuenbe «KyHxyT» 900 901,2 +0,12

3 ITeuenne «Pomarkay 570 569,3 -0,1

4 Ileuenne «Yuiku ¢ caxapom» | 400 400,8 +0,2

CoO0TBETCTBHE MaCCHI YIIaKOBKH UMCCT 3HAUCHUC IJIA HOTpC6I/ITCJ'I$I U ABJISICTCS BAXXHBIM
KpuTepueM Bbibopa. [IpeBbliieHre JOmyCTUMBIX OTPUIIATEIbHBIX OTKJIIOHEHUH MacChl HETTO Y 00-
pasIoB HE OOHAPYKEHO.

OpranonenTU4ecKue MoKa3aTeu sIBISIOTCS BO MHOTOM OIMPEIESIFOIIMMHU, 00yCIIaBINBal0-
IMUMHU ITPEATTIOUTCHUA HOTpe6I/ITeJ'I$IMI/I TOr'0 WJIM UHOT'O HAaMEHOBAHUS IeYeHbsa. Baentaui BUJ 06-
pa3loB MeUeHbs MpeICTaBIeH Ha puc. 1.

Y 3

Kymxyt Pomarka Yiku ¢ caxa-
poMm

Puc. 1. Buewnuit 6uo o6pa3uoe neueHvs

VY o6pasna Ned xonmuecTBo JIoMa cocTaBuiio 2,6%. Brenrnuii Bua o0pasioB npencTaBiieH
Ha puc. 1. OrneHka opraHoJenTHYECKUX IMOKa3aTele BhIABUIA, 4To y oOpasna Nel ¢opma mpa-
BUJIbHAS, B BUJIE 3BE3/Ibl, HA HEKOTOPBIX U3JIENIUAX OOHAPYKEHbI BMATUHBI Ha KPasiX, TAKXKe UMEIOT-
sl IOJIrOpeible Kpasi, KOJIMYECTBO JIoMa cocTaBmilo 1,4% K Macce MmedeHbs, UTOo SIBISIeTCs 10MyCTH-
MbIM (coriacHo ['OCT 24901 - ne 6onee 3%). Y obpasua Ne2 oTKJIOHEHUI BO BHEUTHEM BHJE HE
BBISIBJICHO, KoJimuecTBO Jioma coctaBuiio 0,7%. OOGpazer; Ne3 xapakrepu3oBasicss HEpaBHOMEPHOI
OTJEJIKON MTOBEPXHOCTHU, UMEIIUCH U3/ENINs C HAJIOMaMHU, KOJIMYECTBO JJoMa cocTtaBuio 1,2 %.

Takxe OlleHMBAJIMCh TaKHE OPraHOJENTUYECKUE MTOKa3aTeIu MeYeHbs, KaK 1BET, BKYC U 3a-
nax, Bua B u3nome, npeaycmorperHbie [OCT 24901. OOpa3upbl neueHbss UMEIH paBHOMEPHBIH
1BeT ¢ 0ojee TeMHOU OKpackoil kpaeB. Buj B uznome obOpasmoB Nel,3,4xapakrepus3oBaiics mpore-
YEHHOW, paBHOMEPHOW MOPHUCTOH CTpyKTypoil. B oOpa3sne Ne2 Bux B m3noMe UMeNl HE3HAYUTENb-
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HBIE TIYCTOTHI U CIIbI HerpoMeca, 4To jpomyckaetrcs tpeboanusimu 'OCT 24901. Bkyc u 3amax
BceX 00pa3loB ObUIM BBIPA)KEHHBIMHU, CBOMCTBEHHBIMU I1E€YEHBIO, 0€3 IMOCTOPOHHUX NPHUBKYCOB U
3anmaxoB. Takum oOpa3oM, ToJbKO oOpaszer Ne 2 nmen He3HAYUTETbHBIE JEPEKTHl OpPraHoIeNTHYIe-
CKHX ITOKa3aTeseH.

JlomoTHUTENHHO TIPOBEICHA OallsIoBasi OIICHKA 00pa3IOB M3JIEIHA, COTJIACHO KOTOPOU KakK-
IbII OPraHOJENTUYECKUI MTOKa3aTe b OLEHUBAJICS MaKCUMaJIbHO IAThIO Oannamu. [lo pesynbratam
JETyCTAIlMOHHON OLIEHKH IMOCTpOeHa Nnpoduorpamma, IpeAcTaBiICHHAs Ha pHC. 2.

BKYC U 3a11ax
5 .

BHUJ B U3JIOME === No|

== No2

Ne3
=>é&= No4

>
MMOBEPXHOCTb OBECT

Puc. 2. Ilpogpunozpamma opzanonenmuueckux nokazameineii Kauecmea neuenvs

PesynbTarh! nerycralinoHHON OLIEHKH MTOKa3aiu, yTo oopasiubl Nel, 4 B cymMe HaOpau 1o
24 Ganna 1 OLIEHUBAIOTCS KaTeropuel KauecTBa «OTIMYHO», 00pa3isl Ne 2,3 B cymMMe HaOpasu 1o
22 Gaia ¥ OIIEHUBAIOTCS KaTEropuen «XOopoIioy, T.K. UMEIOT HE3HAYUTEIbHBIC HEJJOCTATKH 110 T10-
Ka3aTessiM COCTOSIHUE TIOBEPXHOCTH U BHEIIHUH BU/I.

PesynbTarsl olleHKH (pU3NMKO-XMMUYECKUX NTOKa3aTesel KayecTBa 00pa31ioB MEYEHbs IPHU-

BEJIEHEI B Ta0IHIIE 2.
Tabmuna 3 - XapakTepucTruka pU3NKO-XHMHUECKHX MTOKa3aTeeld KauecTBa 00pas3lioB NeYESHbs

HaumenoBanue Hopma o 'OCT ®dakTHYeCcKIe 3HAYCHUS IS 00pa3IoB
MoKazaTeJs 24901-2014
Nel Ne2 Ne3 Ne4

Maccosas noas Biaaru, % He Oonee 16 10+0,1 12,4+0,1 11,6+0,1 9+0,1
[lenouHocTh, Tpag He 6oiee 2,0 1,1+0,2 1,04+0,2 1,08+0,2 1,0+0,2
Hamokaemocts, % He meneel50 162+1,0 157+1,0 160+1,0 175+1,0
MaccoBas ot o01ero caxa- He Oonee 45 33,2+0,2 30,2+0,2 38,8+0,2 35,4+0,2
pa (mo caxapose), %

ITomydeHHbIe TaHHBIE CBUIETEIHCTBYIOT O COOTBETCTBUHU TTOKa3aTelied MacCOBOM J0JU Biia-
T'", 00IIIero caxapa, MEeJI0YHOCTH U HAMOKaeMOCTH HCCIIETyeMBIX 00pa3IloB MEUYCHbs] TPEOOBAHUSIM
CTaHJapTa.

3akaiouenmue.

C 11e/1p10 MOBBIIIECHUS KaYeCTBA U KOHKYPEHTOCIIOCOOHOCTH MPOIYKITUHU, PACIITHPESHUS] PHIH-
KOB COBITA MYYHBIX KOHIUTEPCKHUX U3IENIUN, BhIpabaThiBaeMbIX B Kupruzuu mpou3BOIUTENSAM I1e-
Jeco00pa3HO TOBBICUTH MH(POPMATHUBHOCTh MAPKUPOBKH MPOIYKIIMA B COOTBETCTBHH C TpeOOBa-
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ausmu TP TC 022/2011. Ykazanue 3HaYUMOM Ui TOTpeduTenss HHPOPMAIMU: OTHOCUTEIHHO pe-
KOMEHJAIW{ WK OTPaHUYCHHUH 1O UCIOJIb30BAHUIO, B TOM YHCJIE CYTOYHONW HOPMBI MOTPEOICHHUS;
CBGI[CHI/Iﬁ 0 HaJM4YMKM B HNPOAYKIHH KOMIIOHCHTOB, IIOJIYYCHHBIX C IIPUMCHCHHUEM ICHHO-
MoaupumupoBaHHbix opranu3MoB ('MO); TpUCyTCTBUIO BELIECTB WK MPOAYKTOB, KOTOPHIE MOTYT
CHOCO6CTBOB3.TB BO3HUKHOBCHHUIO AJUICPIrUICCKUX peaKL[I/Iﬁ HJIM IPOTUBOIIOKA3aHbI ITPU OTACIIBbHBIX
BUJaX 3a00JIeBaHUI, KOTOPbIE JOJKHBI IPUBOJUTHCS B COCTaBE MUILEBOIO MPOIAYKTa HE3aBHCHUMO
OT UX KOJINYECCTBA, 00 OTIMYHUTENIHLHBIX MMpU3HAKax NPOAYKIUHU, B TOM YUCJIC CBCACHUA OTHOCAIIU-
ecsl K COJIep’KaHUI0 OENIKOB, KUPOB, CaxapoB, BUTAMUHOB M MHHEPAJIbHBIX BEIECTB, a TAaKkKe K
SHEepreTudeckoil eHHoctu. [Ipu 3Tom 3asBieHuss 00 0COOBIX CBOMCTBAX MUILEBBIX MPOAYKTOB MPH
MapKUPOBKE JIOJDKHBI OBITH MOATBEPXKACHBI J0Ka3aTeIbCTBEHHBIMH MaTepHallaMu, MpPeJCTaBIICH-
HBIMH TPOU3BOAUTCIIAMH, YTO MOXCET HCMHOI'O YBCIWYHTH CG6CCTOI/IMOCTL npoayKUouu, OJHAKO
3TO MO3BOJUT PACUIMPUTH KPYT MOTpeOUTENEH 3a cueT MPUBJICUEHHS TeX, AJIS KOro JaHHas uHpop-
Manus sABJISACTCA 3HAYUMOI.
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STUDY OF THE POSSIBILITY OF USING
ULTRASOUND TO INTENSIFY EXTRACTION
METHODS

1Hﬂmuzopa<uﬁ Meouxo-ghapmayeemuuexuii uncmumym (punuan) Bonzozpaockozo meduyuncrkozo ynu-
séepcumema, e-mail: annachaxirova@gmai.com.

2«MOCKO6CKUI UHCIUMYmM PadUOMeXHUKU 31eKmponuKu u agmomamuxu - Poccuiickuii mexnonozuue-
cKkuil ynueepcumem, e-mail: imial0@gmail.com

Annomayun. Hacmoswee uccreoosanue nocesauyeHo uU3y4eHuio 803MONCHOCIU 6030eli-
CMBUs YIbMmpaszeyKa Ha J1eKapCmeeHHoe PACmUmeNbHOe Cblpbe, C Yelblo UHMEHCUDUKayuu s3Kkcmpa-
2UPOBAHUSL.

Mamepuanost , memoowt, pe3yibmantvl, 00CyIHcOeHUA

H3yueno enuanue yiompasgyKka HA CKOPOCMb MACCOOOMEHA U KOIUYUeC80 U381eKaAeMblX
ouonocuuecku axmuenvix geujecms. OObEKMoM Hauie2o UCCIe008aAHUsL ABNAEMC Mpasa bapxam-
yes pacnpocmepmoix, YUMoOKOMNIEKC KOMOPOU npedcmasier YeHHbIMU OUOJI02UYeCKU AKMUBHbIMU
gewecmeamu, a UMEHHO (IA8OHOUOAMU, KAPOMUHOUOAMU, MEPNEeHAMU, KYMAPUHAMU U NOIUCAXA-
puoamu. Mcnonvzosanue yiompaszgyka 3Ha4umenvbHo 3¢hgekmusHee 8 CpasHeHUU ¢ nepemeuusan-
eM, a makK dce npuMeHeHuem 8blCokux memnepamyp u oasnenui. C nomowpio Y3 mooucno uzéneus
npakmuyecKku 1oodvle geuecmaa U3 pacmumenbHo20 Cblpbsi.

3akniouenue

Hoxazano, umo npumenenue yi1ompasgyKoebix KOAeOaHull 8blCOKOU UHMEHCUBHOCMU NO380-
JIslem 3HAYUMeNbHO COKPAMUms 8pemsi IKCMpasupo8aHus, KOIUYeCmeo dKCMpazeHma, npu 3mom
VBeNUYUBAsL 8bIX0O 2PYNNbL OCICEYIOWUX BeUeCS.

KioueBblie c¢jioBa: yinbTpa3BYKOBash SKCTPAKIUs, (PIABOHOUIIBI, KUJIKUNA HKCTPAKT, TpaBa
OapxariieB.

Abstract

This research is devoted to the study of the possibility of ultrasound impact on medicinal
plant raw materials in order to intensify the extraction.

Materials, methods, results, discussions

The effect of ultrasound on the rate of mass transfer and the amount of extracted biological-
ly active substances has been studied. The object of our research is the herb of marigolds prostrate,
the phytocomplex of which is represented by valuable biologically active substances, namely flavo-
noids, carotenoids, terpenes, coumarins and polysaccharides. The use of ultrasound is much more
effective in comparison with stirring, as well as the use of high temperatures and pressures. With
the help of ultrasound, almost any substance can be extracted from plant materials.
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Conclusion

It has been proven that the use of high-intensity ultrasonic vibrations can significantly re-
duce the extraction time, the amount of extractant, while increasing the output of a group of active
substances.

Key words: ultrasonic extraction, flavonoids, liquid extract, marigold herb.

Introduction. One of the modern problems arising in the processing of plant raw materials
is the intensification of the processes of extracting groups of biologically active substances to in-
crease productivity and yield of a useful product. last years. One of the promising sources of biolog-
ically active substances is the herb of marigolds, the phytocomplex of which contains valuable bio-
logically active substances: flavonoids, carotenoids, terpenes, coumarins, polysaccharides [1,2]. In
addition, this plant is very widespread and easy to cultivate. In this regard, it was of interest to study
the possibility of using the herb of marigolds common for the production of a phytopreparation - a
liquid extract. Studies carried out in recent years indicate that the technology of intensive extraction
of biologically active substances is one of the priority directions for the development of food,
pharmaceutical, perfumery and other industries [3-5]. The most promising technology, in this case,
seems to be the use of high-intensity ultrasonic vibrations, accelerating mass transfer processes, in-
creasing the yield of the resulting products and increasing their quality indicators with a decrease in
the amount of extractant used [6-9].

Materials, methods, results and discussions

Our studies have shown that 70% ethyl alcohol allows you to extract the bulk of the amount
of flavonoids, which mainly determine the pharmacological action of the marigold herb. To imple-
ment and predict the effectiveness of equilibrium extraction methods and the quality of the drug, it
is necessary to have information on the commodity and technological indicators of the quality of
medicinal raw materials, on the conditions of extraction, on the nature of the extractant. The techno-
logical indicators are made up of the absorption coefficient (AbC), the internal juice formation coef-
ficient (C), the volume increase coefficient when dissolving extractives (Z), the content of extrac-
tives (X), the density of the solvent (a mixture of water extracted from the raw material and the ex-
tractant) (Ds ).

On the basis of the experimentally obtained data, we have determined the following indica-
tors of the quality of raw materials: AbC = 3.0; X =1.7; C =3.05; Z = 0.13; Ds = 61.67.

The obtained information made it possible to proceed to the next stages of the study: the
search for optimal extraction conditions in the development of quality standards for the drug [10,
11].

The efficiency of the extraction method is an important technological indicator and makes it
possible to judge the degree of production excellence. The theoretically calculated extraction effi-
ciency gives an idea of the maximum possible depletion of the raw material.

The results of calculating the degree of depletion of marigold grass, depending on the num-
ber of diffusers in the battery, with a known distribution coefficient of substances, are presented in
Table 1.

Table 1 — Dependence of the efficiency of extraction from marigold herb on an increase in
the number of diffusers (n)

Depletion of raw materials depending on the number of diffusers
n=3-8
The number of diffusers 3 4 5 6 7 8
in the battery, pcs.
Extraction efficiency,% 54,3 61,4 66,27 70,2 73,59 76,49

The calculation results are shown graphically.
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Analysis of the table and the presented graph shows that with an increase in the number of
diffusers in the battery in the production of marigold herb extract, the degree of depletion of raw
materials also increases.

The efficiency of extraction increases most intensively with an increase in the number of
diffusers in the battery from 3 to 5, with an average efficiency gain of 5.95%. A further increase in
the number of diffusers does not give a significant increase in the extraction efficiency, the numeri-
cal value of which is 3.4%. The extract obtained by the percolation method met all the requirements
for quality assessment.
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Fig. 1. Graphic representation of the dependence of the extraction efficiency on the number of diffusers

However, an increase in the number of diffusers leads to a significant increase in the volume
of the extractant, which is not very economically viable. In addition, when the number of diffusers
is 5, the working period for obtaining a liquid extract is 10 days. Further research was aimed at in-
tensifying the extraction process.

Ultrasonic waves have a frequency higher than 2 * 104 Hz. Ultrasound is used in many in-
dustrial processes, including pharmaceutical practice, and its use does not lead to negative residual
effects. The use of ultrasound is much more effective in comparison with the use of high tempera-
tures and pressures, as well as stirring. The use of ultrasound not only increases the speed of the
process, but also provides an increase in the yield of the target product, in comparison with other
methods of extraction, [12-14]. There are several key positions accompanying the intensification of
the ultrasonic extraction process: first of all, this is a decrease in the duration of the penetration of
solvents into solids and the acceleration of the appearance of microcracks [11]. Under the influence
of ultrasonic vibrations, an intensive decomposition of elements of plant material takes place, which
leads to an increase in the intensity of extraction and contributes to the possibility of increasing the
content of extractive substances in the solution. The herb of marigolds in an amount of 500 g was
poured into a NO-230.00P ultrasonic extractor, 3 liters of 70% ethyl alcohol were poured in, and
thoroughly mixed with a stationary mixer to remove air. The lid of the extractor was closed, and
extraction was performed by cooling the system with cold water supplied to the casing of the appa-
ratus. After 10 min, 10 ml samples were taken. Thus, the extraction lasted up to 120 minutes. Were
obtained 12 samples with a volume of 10 ml.

The measurements were carried out on an SF-2000 spectrophotometer. As a result, accord-
ing to the results of the analysis, the optimal extraction time was found - 90 min [10,15,16].
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Further, the optical density of the extract samples obtained in the course of ultrasonic extrac-
tion was studied by UV spectrometry on a spectrophotometer (Ekros PE-5400UF, RF), determining
the amount of flavonoids in terms of rutin. The results of the determination are given in tab. 2.

Table 2 — The content of the sum of flavonoids in terms of rutin in marigolds spreading
herbs extract liquid (1: 2)

The amount of flavo- The amount of flavo-
Ne noids,% (repercolation - Metrological characteristics
noids,% (USE method)
method)
1. 3,3 3,5 $=0,158; S,=0,07 Ax=0,18
2. 31 3,0 €=1,6%
3. 3,2 31 x+Ax=3,1£0,18%
4. 2,9 3.2
5. 3,0 31
X=3,10 X=3,18

Thus, it was found that the content of flavonoids in the liquid extract of marigold herb in
terms of rutin obtained by different methods is 3.1-3.18%.

Conclusions: a liquid extract of marigolds herb was obtained using the traditional method
and using high-frequency ultrasonic vibrations. The use of modern methods for optimizing the ex-
traction of medicinal plant materials can significantly reduce the extraction time from 10 days to 90
minutes, reducing the amount of extractant, while maintaining the entire complex of active sub-
stances.
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THE POST-TRUTH OF CARNIVAL
POLITICAL CULTURE OF THE MODERN
COLLECTIVE WESTERN ELITE
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Annomauus

B coepemennvix 3anaonvix CMH oceewarowux noaumuueckue npoyeccwvl, 6ce uHauje
HAYUHAOM 8CMPEYamvCsl 8bIPAdNiCEHUSA, XapaKkmepuzylowue ocoboe CoOCmosaHuUe UX NOTUMUYEeCKUX
UM U TUOEPO8, C KPAlHe KPUMUYECKoU (0axce OmKpPOBEeHHO HENPUSA3ZHEHHOL) MOouKu 3peHus. Vx
6ce uauje HA3vbl8AOM «NOAUMUYECKUMU KIOYVHAMUY (Wymamu), a npo8oOUMYIO UMU NOJUMUKY
UMEHYIOM  «NONUMUYECKUM YUPKOM», Meampom HOIUMUYEeCcKo20 abcypoa uiu npocmo —
NOIUMUYECKUM KAPHABATIOM.

Mamepuanst, memoowvl, pe3yibmamot U 00CyHcOeHUA

Kapnasanvnas nonumuueckas kynromypa npeocmasisem cobOOU 6ecbMd YCMOUYUBOe 8
NOIUMUYECKOU UCMOPUU s8TeHUe, Yauje 8ce2o 3ampazusaroujeli npogeccuoHaibHble 0coOeHHOCmuU
OoesimenbHOCMU NPABAWUX NOTUMUYECKUX 2IUM U Ux auoepos 8 ocyujecmeneHuu um eiracmu. Ona
N0360JI5lem HAM ONUCAMb me OMKIOHEHUS 8 NOIUMUKe, KOmopvle pe2yiapHO 6 Hell CAVYarmcs 8
gude HeKUX KApHAa8AaIbHbIX 80JH NOAUMUYECK020 abcypoa. M uem emyboce nozpyscaemcs 61acmo 8
NYYUHY DMUX KAPHABANbHBIX MPAOUYUL, MeM omyemausee 0OHAPYHCUBAIOMCI Cledbl CUCMEMHO20
npogeccuonanbHo20 KpUsUca Npasawux Saumuslx coobujecms. HMmeHHO yC106us noaumuiecko2o
KapHasaia co30aiom O1A2ONPUAMHbII  KIUMam Oiisl  YCHeWHo20 pa3eéumusi NoCmnpasowl,
Gdanvcupukayuu U MAHURYTIAMUBHLIX — NOAUMUYECKUX — mexHono2uu.  OmauuumenvHou
0COOEHHOCMbIO NOCHEOHel 8OIHbI KAPHABAILHOU NOIUMUYECKOU KYIbMypbl HA 3anade A61s1emcs
Mo, 4mo UcCmeOIUUMEHM 8ecbMa AKMUBHO U MAacuimadbHo ucnonvsyem pycogoouro, 6 Kaivecmee
ceoell gouHcmaywel Uoeonio2uu.

3aknwuenue

Tlonumuueckuti xapHaean cmMano8umcs 30HOU KOHYEHMpayuu NOAUMUYECKUX AHOMATUL,
coopanuem noOIUMUYECKUX NAmoJIo2ull, KOMOpble OMmMpaxcaromcs HaA No8eoeHuu NoIUMmuKos,
npueepicenyes OaHH020 8U0A NOTUMUYECKOU KYIbMYPbl.

Knrouesvie cnosa: rapnasanvHas noaumuyeckas Kyaibmypa, HNOJUMUYECKUU KapHABA,
nOCMAPasoa;, «Kpoiudbs HOpa», ucmopus saum, ganvcugurayus; /Jocmosepnocms, pycogobus
MYTbMUKYTLMYPATUIM,; KPUSUC UOEHIMUYHOCTIU.

Abstract

In modern Western media covering political processes, expressions describing the special
state of their political elites and leaders are increasingly beginning to occur from an extremely
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critical (even openly hostile) point of view. They are increasingly called "political clowns"
(buffoons), and their policies are called a "political circus”, a theater of political absurdity or
simply a political car-bulk.

Materials, methods, results and discussions

Carnival political culture is a very stable phenomenon in political history. It most often af-
fects the professional characteristics activities of the ruling political elites’ activities and their
leaders in the exercising power. It allows us to describe those deviations in politics that regularly
occur in it in the form of certain carnival waves of political absurdity. The deeper the power plung-
es into these carnival traditions, the more clearly the traces of a systemic professional crisis of the
ruling elite communities are revealed. It is the conditions of the political carnival that create a fa-
vorable climate for the successful development of post-truth, falsification, and manipulative politi-
cal technologies. A distinctive feature of the latest wave of carnival political culture in the West is
that the establishment is very actively and on a large scale using Russia-hatred as its militant ide-
ology.

Conclusion

The political carnival becomes a political anomalies concentration zone, a collection of po-
litical pathologies that are reflected in the behavior of politicians, adherents of this type of political
culture.

Key words: carnival political culture; political carnival; post-truth; “Rabbit hole”; history of
elites; falsification; reliability; Russia-hatred; multiculturalism; identity crisis.

B coBpemennsbix 3anaanbix CMU ocBemaromux noJIuTHYECKUE MPOLIECChl, BCE Yallle HauH-
HAIOT BCTPEYATHCS BBIPAXKCHHUS, XapaKTEPU3YIOIIHE 0CO00€ COCTOSIHHE MX IMOJMTHYECKUX JJIUT H
JTUAEPOB, C KpailHe KPUTHUYECKOH (1aXke OTKPOBEHHO HEMPUS3HEHHON) TOUKH 3peHus. Mx Bce yaiie
Ha3bIBAIOT «IIOJUTUYECKUMH KJIOYHaMH» (LIIyTaMu), @ IPOBOAUMYIO UMM MOJUTHKY UMEHYIOT «I10-
JUTUYECKUM LIHPKOM», T€ATPOM IMOJUTHYECKOro abCcyp/a WK MPOCTO — MOJUTUYECKHM KapHaBa-
noM. [Togo6GHOrO posa oneHKH CBUIETENbCTBYIOT 0 pukcanuu CMMU pocta kapHaBaIbHOW MOIUTH-
YECKOM KYJIbTYPBI U YKPEIUJIEHHS B MX IIOBCEJHEBHOCTH MO3ULUI MOJIUTHYECKOTO KapHaBala.

OnuceiBast 0 cpeAcTBaM MOAO0OHOM JEKCUKHU COBPEMEHHOE COCTOSIHUE 3aI1aJTHON MOJIMTHKH,
KYPHAIMCTCKOE COOOIIECTBO HEBOJHHO CTAHOBUTCS JIETOMMCLEM W3MEHEHMH MPOU3OLIENUINX C
MpaBsIIeM KJIacCOM KOJUIEKTHBHOro 3amaj. M mepBbIMU Kak BCerja aTakaM CO CTOPOHBI KapHa-
BaJIbHOIN MOJUTUYECKON KYJIbTYpPhl HOJABEPIIIUCH MOJUTHUECKUE AUTHI U UX (GOpPMalIbHBIE JIUACPHI
CHIA. MeHHO T.H. «BAIIMHTTOHCKHM OOKOM» CTaj /i 3arnaja OCHOBHBIM PAaCCaTHUKOM IICHHO-
CTell MOJUTHYECKOro KapHaBaia. KapHaBajbHble TeXHOJOTMM ((albCUpUKAIMS, MaHUITYISALUS,
IIaHTaX U YIpo3bl) MPAKTUYECKU BBITECHWIM KJIACCUYECKYIO TUIIIOMATHIO U aKaJJIeMHUYECKYIO IO-
JUTUYECKYIO HAyKy U3 MpoLecca NPUHIATHUS PEIICHUH U YperylIupoBaHus KOH(QIMKTHBIX CUTYaIHH.
KapnaBanbHasi monutudeckast KyJiabTypa BbIIILIA B JUAEPHl U OTOABHHYJIA HA 3aJHUN TUIaH WHbIE
BUJIBI IOJMTUYECKUX KyIbTYyp. BrnacTs Ha 3amaze Bce 6obliie M Bee Yalle OTAAeT CBOU MPenouTe-
HUS KapHaBaJIbHBIM MOJUTHYECKUM LIEHHOCTSIM, KOTOpble A JHMHM BISSIOT OO0 YIpOLIEHHbIE
(Oonee MpUMUTUBHBIE) BAPHAHTHI HEKOTAAa 00JI€€ CIIOKHBIX CHCTEM.

[TonmuTuyeckas kapHaBajibHasl KyJIbTypa UMeeT IiIyOOKHe MCTOpUYECKHME KOPHU U BechMa
YacTO MPOSBIIAETCS B Halled MmosuTHueckoi nmosceaHeBHocTd. CMU u monuTHueckas myOnuiiu-
CTHKa MPOCTO KHUILIAT COOOLIEHUSMHU U (paKTaMH ee MposBiieHus. BMecTe ¢ TeM B akaJieMHUYecKOM
MOJUTUYECKON HayKe CaMOro TEOPETHYECKOTo OMHMCAHUS 3TOr0 (peHOMEHA HET U MbI BBIHYKICHBI
UATH TI0 HEMPOTOPEHHBIM MapIIpyTaM HAYYHOT'O MCCIIEIOBAHUS, UCIOIb3Ys JaHHbIE IBYX yXKE CY-
IECTBYIOINX HAYYHBIX cucTeM: 1) Teopmio kapHasana (M.M. Baxtuua u K°)' u 2) Teopuio momu-

Y Baxmun M. M. TBopuectBo ®pancya Pabie u Hapoanas kynbTypa CpenHeBeKoBbs U PeHeccaHca
// baxtun M. M. Cobpanue counHenuii: B 7 T. M.: SI3biku cnaBsHCKUX KynbTyp, 2010. T. 4 (2). C.
7-508.
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trueckor KynbTypsl (I'. Anmonaa u K").2 NMeHHO U3 COEqMHEHHI 3TUX JBYX TEOPUU MBI U OCHO-
BBIBAEM TO, YTO MO3ULIMOHHO HA3bIBA€M KapHABAJIBHOM IOJIMTHUYECKON KylabTypoil. Ho mockonbky
peub UJIET O BJIACTU U €€ HOCUTENSAX, TO aHAJIU3 MTOJINTUYECKON IEHCTBUTEIIBHOCTH HEMUHYEMO BBbI-
BOAMT HAC Ha TEMY IOJIMTHYECKOHN DJIMTOJOTUH, YTO MPEAIOIaracT OIopy Ha METOJOJOTHYECKYIO
0a3y OTEUeCTBEHHBIX AUTOJIOrHYecKux paspadotok (I'.K. Ammn).?

B cunty kazaHHBIX BbIlIE 0OCTOSITENBCTB, B KAUECTBE 00BEKMa HACTOALIETO UCCIEOBAHUS Y
HAac BBICTYNAET KapHaBaJlbHas IOJUTHYECKAsl KYJIbTypa, a B POJIU npeomema — TOIUTHYECKUN
KapHaBaJ. B kauecTBe pabouell rumore3pl Mbl BIpaBe CHOPMYJIHUPOBATH TE3UC O TOM, 4TO
KapHABANbHASl NOIUMUYECKAds KYAbmypa 6CAKUU paz Habupaem eec, Ko20d NpOUcXooum pesKoe
obocmpenus Kpuzuca npogpeccuoHanusma y npasawux ROJUMUYeCcKUx Saum u ux auoepos. I1a, B
o01ieM, KpU3UCHAs MOJMTHYECKas KylnbTypa. KynbTypa koTopast BOMpaeT u KOHIIGHTPUPYET B cebe
BCE IOJUTHUYECKHE OTKIOHEHUS U AHOMAJIMH, BCE CYIIECTBYIOLIUE B IIOJUTUKE NIATOJIOTHH.

IIpu4nHbl BO3HMKHOBEHHMS NMOJIUTHYECKOH KapHaBajibHOcTH. Cpeny pa3ivuHbIX HpH-
YMH, 10 KOTOPHIM BO3HUKAET MOJIUTHUYECKUN KapHaBal U A JIMMBAIOTCS BOJIHBI IOJUTHYECKON
KapHaBaJIbHOU KYJbTYpbl, HA30BEM T€, KOTOpPbIE B HACTOSAIIEE BpeMsI UMEIOT Hanbojiee 04eBUIHOE
IIPOSIBJICHUE: 3TO TPOMHOM KPU3UC MYJIbTUKYJIbTYpalu3Ma + UIEHTUYHOCTH + MpOodecCHOHATU3MA;
3aCHIIbe KOHCITUPOJIOTUYECKOTO BHIACHHS MUpa; pycodobus. Hakonen, emie ogHO BaXHOE cO00pa-
KEHHE, KacaeTCsl TOro, YTO MbI JKUBEM B YHUKAJIBHOM MCTOPUYECKON BMOXE — AMOXH MOCTIPABIBI,
I7ie BCe IPSIMO Ha HAIUX TJIa3ax NEpeCTaBiIseTCs] MECTaMU, U TJI€ UCKa)KEHUE aKI[EHTa CTAHOBUTCS
HOPMOH OBbITHS HOJUTUYECKUX CYOBEKTOB.

bbuI0 yCTaHOBIIEHO, YTO PACIPOCTPAHEHHUE LIEHHOCTEN MYJIbTHUKYJIbTYpaIU3Ma MOPOAUIIO B
3araJHoOM oObIBaTelIe YyBCTBA 3rOoM3Ma, 0€30TBETCTBEHHOCTH, (JopMaiu3Ma U TOJEPAHTHOCTH (KaK
TEPIUMOCTH KO 311y). IMEHHO MyJIbTUKYIBTYpaJIU3M M CO3/1aj]l MOCJIEIHIOI BOJIKY KapHaBaJlbHOU
MOJIMTUYECKOU KyNnbTyphl, KoTopas B 2010-2020 rr. 3axyiecTHyna NPEeMMYILIECTBEHHO CTPAaHbl aH-
riiocakcoHckoro 3anana. [Ipuuem Tyt anrnmocakcel? Kpusnc MOHONOMSIpPHOTO MHpa O3HA4aeT pas-
pYLIeHHEe X MHpPOBOM rereMoHuu. [lepexuTh 3Ty morepro 0€3 NCHXOJOIMYECKHX TPaBM HEBO3-
MO>KHO. AHIJIOCAaKChI Tak pagoBanuch B 1990-x rr. pazsany CCCP, yTo B HacTosIIee BpeMsi HUKaK
HE MOTYT CMUPHUTBCS C TEM, YTO U MX IOCTHUIJIA Ta )K€ caMmasi HCTOPUUYECKAsl YUECTh — YUECTh «10X-
JIOTO JIbBaY.

Cpeay mnpUYMH CTUMYJMPYIOIIHMX pa3BUTHE KapHABAJIBHOM IOJUTUYECKOW KYJIBTYpbI
ClIelyeT TaKXe Ha3BaThb KPHU3UC HAEHTUYHOCTH. [lonuTuyeckue 3auThl TEPSAIOT CaMOIIOHMMAaHUE,
HAa4YMHAIOT yTpayuBaTh CaMy ILI€JIb CBOETO CYHIECTBOBAHMA. OJTO HAIVIIAHO BUAHA Ha IpPUMEpeE
COBPEMEHHOM OpHUTAaHCKOM MOJUTHUYECKOIro KJacca, KOTOPBIM CTpagaeT T.H. MOCTUMIEPCKUM
CHUHJIPOMOM — TIepecTaB ObITh MMIEPCKUMH, JaHHbIE MOJUTHUKUA MPOJOJIKAIOT BECTH cels Tak,
OynTo OBl MX CTpaHa BCE €Ie UMEET MPEKHUN UMIIEPCKUM BEC U 3HaY€HUE. DTO HECOOTBETCTBHE —
HECOOTBETCTBHE (DOPMBI M COJACpKAHUA — WU NPUBOAUT HMX K KapHABAIBHBIM IOJUTHYECKUM
TexHoJorusM (danbcupuranuu, MUCTUPUKAIUU U T.4.). OHU KUBYT B CBOMX (paHTa3MUsIX, a HE B
peansHOM Mupe. U 5Ta uX (aHTa3HHHOCTb M AETAeT UX MOTHTHYECKYIO KyIbTypy KapHABaIbHOI. *
VY nmocTnpaBibl HET MOPAJIBLHOTO OCHOBAHHUS, MOCKOJIbKY OHA BBIBOJUT T€X, KTO CIEAYET 3a HeH 1o
Ty CTOPOHY J00pa M MpeJyiaraeT UM COBEPIIEHHO HHYIO (aJIbTEPHATUBHYIO) PEaIbHOCTD.

B Takoil kapHaBaJIbHON JEUCTBUTEIBHOCTH BAXKHBI SIPIIBIKH, KOTOPBIE Pa3BEIIMBAKOTCA
coo0Opa3Ho cBoeMy MHEeHMIO. JlJis mocTnpaBabl (akThl y)ke He HYKHBl — BaKHbl MHEHHUSA. MHEHUsS
HYKHBIX JII0fIeH, KoTopble 00baBIsAt0TCa VIP. MBI )uBeM B MUpPE MOCTIPAB/IbL, T/1€ HET UCTHHBI, HO

2 Almond G. Comparative Political Systems — Journal of Politics, 1956. vol. 18, No 3. P.391-409.
¥ Ammn I'.K. DIHTONOTHS: HCTOPHS, TEOPHs, COBPEMEHHOCTB: MoHOrpadus. — M.: MTIMO (V).
2010. — 600c.

* Cm.: Kapabymenko I1.JI. KapHaBanbHasi ONTHTHYECKAS KyIbTypa: CYOBEKThI H OOBEKTHI TeaTpa
abcypna // Borpocsl anutosorun. 2020. Tom. 1. Ne3. C.93-120; Kapabymenko I1.JI. KapunaBansHas
MOJUTUYECKAst KyJIbTYpa: MOJIUTHYECKUE AIIUTHI B MOMCKAX yTpaueHHON MASHTHYHOCTH // Bonpockl
anutonoruu. 2020. Tom 1. Ne4. C.138-164.
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€CTh €€ MHOT'OYHMCIIEHHBbIE BUIMMOCTH; 3TO MUp, I/I€ HaJl BCEM LIAPCTBYET NMPONAraHIUCTCKUA MEM
«highly likely». ITpomaxa coBect Mebucrodenno CTaHOBUTCS TSI TAKHX TOJIMTHKOB HOPMOM HMX
IIOBCEIHEBHOCTH.

[MoctnpaBaa wiu moctucthHa (aHri. Post-truth) cymectByer B 00CTOSATENBCTBAX, MpH
KOTOPBIX OOBEKTUBHBIE (haKTHI SIBIISIOTCS MEHEEe 3HAYMMBIMU TPU (POPMUPOBAHUH OOIIECTBEHHOTO
MHEHUS, YeM OOpalleHUs K SMOIUSAM M JUYHbIM yOexaeHusM. Kak mHbOpMannoOHHBIA MOTOK
MOCTIPaBJa HaMEPEHHO KOHCTPYUPYETCs B COBpeMeHHOM ofmiectBe ¢ mnomombio CMU  mns
CO3J]aHUs1 BUPTYAIIbHOW, OTJIMYHON OT ACHCTBUTEIBHOCTH, PEAJILHOCTH C LEIbI0 MAHUITYJIUPOBAHUS
OOIIECTBEHHBIM CO3HAHUEM. DTH OTIMYUTEIFHYIO U MAHUITYJISITUBHYIO PEATbHOCTh MBI U Ha3bIBaEM
KapHaBaJIbHOM MOJUTHYECKON KYJIbTYPOU.

Poccuiickue aHaIUTHKU OTMEYAIOT, YTO «IPEIMETHOE IMPOCTPAHCTBO aHAIM3a «IIOJUTHUKU
[IOCTOPABABDY  ONMCHIBAETCS ~ KAaK  IPOTUBOCTOSIHUE  «HEUCTUHHOW»,  «HEPa3yMHOW»,
«MaHUIYJIATUBHON»  («IIPOMAraHAWCTCKON») TEXHOJOTUU  COLMAIBHOIO  KOHCTPYMPOBAHUS
MOJIMTUYECKUMH  DJIUTAMU U DKCIEPTHBIMH COOOIIECTBAMHU TMOJUTUYECKOW TIOBECTKU JHS
IIOCPEJCTBOM COBPEMEHHBIX MacCMeIua, — HWCTUHHBIM, OCHOBaHHBIM Ha HAay4YHOM aHalIHu3e
JUCKYPCUBHBIM IIPAKTUKAM KPUTHYECKOTO aHAIN3a I/IHTCJ‘IJ‘ICKTyaHOB».S

Ornoxa «IoCTIpaB/bl» CaMbIM IPUHLUIIKAIBHBIM 00pa30M CTAaBUT BOIIPOC O CIIOCOOHOCTHU
pa3nuyaTh HaydHbIEe TEKCThl OT HAyKOOOpAa3HbBIX, HJICOJIOTMYECKUX U MHU(DOIOTHYECKUX. A Bedb
MMEHHO IIOCJIETHUE TPHU IOCIEIHUX BapuaHTa 3HAHMUS U XapaKTEPU3YIOT COOON IPOCTPaHCTBO
KapHABAJIBHOW MOJUTHYECKOW KyJIbTypbl. «B 3MOXY <«IIOCTIpaBIbl» pPa3MbIBAIOTCS HE TOJBKO
KpUTEpPUM MCTUHHOCTH, HO IOJYaC CO3HATEIbHO pa3pyLIAIOTCSs HOPMbI HPABCTBEHHOCTH U
STUYHOCTH TMOBEACHMS YyueHbIX... «llomuTHka mocTmpaBabl» B Hayke JejlaeT caM BOMIPOC O
3HAYEHUU UCTHHBI, O CAMON HCTUHE OECCMBICIEHHBIM, 33jJaya sl HEKOTOPBIX IpeICTaBUTENEH
HayK{ 3aKJIIOYaeTCs B «IPOJBHKEHUH CBOETO TOBapa»».6 B ycnoBusix MynbTHUKYIbTYpaau3Ma
MOCTpaBJa pPa3MbIBAaeT YCTOM TPAAUIIMM U HU3BOAMUT 0a30BbI€ IIEHHOCTH /10 paHIa HEHYXHOTO
XJIama.

KapnaBanuzauuss mnoauTuyeckoro mpocrpaHcTBa. OcCOOEHHOCTBIO KapHaBaJIbHOU
MIOJINTUYECKON KYJIBTYPBHI SIBJISIETCS TO, YTO BCE YYACTHUKH IOJIMTUYECKOTO KapHaBaja MOCTOSIHHO
NagaT B KPOIUYbIO HOpY, B TEOMETPUYECKONW MPOTrpecCUr MHOXKA MOJUTUYECKUN abCcypll U CIop.
Cam monuTHYecKUd KapHaBal MpPEJCTaBISET COOOM MOJUTHYECKYIO BaKXaHAJIUI — aHapXHIO
CMBICJIOB M Xaoc cioB. [IpyueM HHMKTO 3a ATOT XaoCc M aHAPXMIO HE oTBevyaeT. Bce Bcerna HU
IIPUYEM.

Pe3koe cHmkeHume kadectBa mpodeccnoHanu3ma  (KOMIETEHTHOCTH) — MPaBSLIUX
MOJIMTUYECKUX JJIUT, 3aCTaBIIAET UX YXOIUTh MO «KPOJUYBUM HOpaM» B MHUp KapHaBaJbHOMN
MOJINTUYECKONW KyNbTypbl. IMEHHO cTpemiileHHe OT HpaBJbl B CTOPOHY MOCTIPABIbl U OTIMYAET
JUHAMHKY Pa3BUTHUS U COCTOSIHMSI COBPEMEHHBIX JIMT KOJUIEKTUBHOTO 3amnaja.

CoBpeMeHHBIN 3alaHbIi MUP MPEACTABISAET COO0U yusuauUzayuro 1xcu, IEHTPOM KOTOPOTO
apnsiercs umnepus 3na (CLLIA). TIpuuem 06 3ToM Bce yalle 1 HacCTOHYMBEE HAUMHAIOT MHCAaTh CaMU
3amajgHble aBTOPbI, BUJS B 3TOM TOTAJIbHOHN JDKU TJIaBHYIO Yrpo3y 0e30MacHOCTH COBPEMEHHOTO
mupa. Ham octaercst auie KOHCTaTUPOBATh ATOT (HaKT, KOTOPBINA OKa3bIBAETCS OOIIUM TUArHO30M
3amagHoM LMBWIM3ALMK, MOCTPOCHHOM Ha (ajblIMBOM JuOepanu3Me M JAeMoKpaTuu. VIMeHHo
ek cTamy BUTPUHON COBPEMEHHOrO 3amajHoro nubepanuszMa. A Ha QambcuduKanuu, Kak
U3BECTHO, J1aJIeKO B UCTOPUIO HE yenemb.7

> «[lomutrka mocTnpaBasy» u momymsm [Teker] / mox pex. O.B. Iomosoit. — CII6.: Crudmsi-
npuHTt, 2018. C.8.

® Tam xe. C. 32.

! Kapa6ymenko, I1.JI., & Baprymsn, A.A. @aabcupuKanum MOJUTHIECKOH HCTOPHHM: ONBIT
HCTOPUYECKOMH repMeHeBTHKH: MoHoTpadus, [anexTpoHHOE W31aHue CETEBOTO

pacnpoctpanenus] / [1JI. KapaOymenko, A.A. Baprymsn. — M.: «KVY», «lobpocser». 2020. —
374 c. — doi: 10.31453/kdu.ru.978-5-7913-1146-7-2020-374
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Jlerpananus 31UT MOXET CO BPEMEHEM CTaTh (€CJIM YK€ HE cTanal) TIaBHOM yrpo3oil amns
0€30MMacHOCTH BCero yenoBedecTBa. J[a M camMo 3TO 4YEIOBEYECTBO MPH PACIIUPEHUH JUKTATYPHI
MeHbIIMHCTBA (Tpekae Bcero, LGBT cooOmecTB), MOXeT craTh cOOpHIIEM AETpaaupOBAHHBIX
3JIEMEHTOB, C TUNEPTPOGUPOBAHHBIMU TPEOOBAHUSIMH K IpaBaM YeJOBEKa U SKOJIOTHMYECKOr 0e3-
onacHocTH. Kpome kak uTo-To cebe TpeboBaTh 3T0 HOBOE MEHBIIMHCTBO HUUEro He ymeeT. Ho Tpe-
00BaTh, HE 03HAYAET YTO-TO caMHUM Jenath. OHM TpeOyeT OT OOJBIIMHCTBA, YTOOBI 3TO OOJIBIINH-
CTBO U3MEHSIOCH B COOTBETCTBUU C UX UHTEPECAMH.

KapnaBanbHOCTh 0a3upyercs Ha Oe3amnnensiuOHHBIX YTBEPKICHHUIX, KOTOPHIMU HOJUTUKU
00OCHOBBIBAIOT CBOU TOJUTHYECKHUE MPUTSA3AHUS Ha MPpU3HAHUSA. V1 OHU BCSKUI pa3 caMu aKTHBHO
MPOTECTYIOT, KOTJa HMX KOHKYPEHThl MPUMEHSIOT NPOTHUB HHUX CaMHX TakKuhe K€ CKBEpHBIC
TexHoynoruu. «Bce HeMIbl — MOTEHIMAIbHBIE HALIKMCTBI U BCE HALMCTBHl MOTEHLIUAIBHBIE
JHKECBEPXJIIOIU...» VIMEHHO JI’KeCBepX4eJIOBEKOM M OKa3bIBAE€TCS COBPEMEHHBIM CYOBEKT 3JIUTHI,
BO3OMHHBIIINM C€O0sI BBIIIIE U JIYYIII€ BCETO OCTAILHOT'O YEJIOBEUECTBA.

KapHaBanbHasi monuTudeckas KyJabTypa CIYXKUT ONpaBJaHUEM 3JIUTaM 32 UX HECOCTOs-
TENBHYIO TOMUTUKY. W Kak ompaBaaHue KapHaBal MOAYEPKUBACT aKTUBHYIO TO3UIIUIO AJIUT, HO HE
CTOJIbKO Ha MO3UTUBHOE (TBOPUYECKOE) CO3UIAHKE, CKOIbKO Ha MAaHUMYIALUIO U (hambcupuKaiuio
neicTBuTenbHOCTH. KapHaBan cTuMyupyeT Bepy B Opell, Opokias BpeMs a0COIFOTHOTO MOJIUTH-
gyeckoro 0e3ymus. [1o ypoBHIO NCHMX03a MOJMTUYECKHUI KapHaBal HUUYTh HE YCTYAaeT 3HAMEHUTHIM
MICUXUATPUYECKUM JieueOHuIaM. Hu oHOM HOBOM MBICIIH, TOJIBKO OJUH OCCKOHEUHBIN CIEKTAKIbh
abcypna u rnynoctu. Bee 310 roBoput 00 MX HeaaekBaTHOCTH. HeanekBaT 3aHMMAaeTcss OTKPOBEH-
HOW epyHJ0W, UTHOPHUPYS MPU 3TOM PEIICHUS BaXHBIX MpobieM. B kakopoHUH MOTUTHYECKOTO
KapHaBajia TOHET 37paBblil cMbIC. CyObEeKThI MOJUTUYECKOTO KapHaBajia MOCTOSIHHO «SIKAKT», H00
CUHMTAIOT TOJIBKO ce0si 00magaTesiiMi BBICIIUX UCTHH M CMBICTIOB. OHM MPUIMTHCHIBAIOT ceOe MpaBo
BMEIINBATHCS B TIyOHMHBI OOIIECTBEHHOTO MHEHHUS.

[IpourpaBumme ©OoppOy 3a BIAacTh WM BOWHY TIOJUTHUKH, YacTO HCIOJIB3YIOT
OTIPaBIATENBHYIO «OTMa3Ky», B3ATYI0 MU U3 CBOMX CTYACHUYECKUX JIET — HAc Harjio OOMaHyIH,
obemanu u He caenanu... Cama mo cebe «oTMaszka» 3Ta MOMYJIMCTCKas, HE BBIIEP)KUBAOILAsS
HUKAaKOW KPUTUKH, HO KpaliHe MOMYJIsIpHas B UX CpeJie mpueM, n3bexarh HaKka3aHUs U CHATH C ceOd
OTBETCTBEHHOCTh. DTH JIIOJIM HE MOTJIU MYOJIMYHO MPU3HATHCSA B COOCTBEHHOM HEKOMIIETEHTHOCTH
1 HEXEJIaHWM BHUMaThb MHEHHUIO HKCIIEPTOB, a OTOMY MPUYMHAMU CBOMX MOPAKEHUN HA3bIBAIIN
«IJTOXHX) MAPTHEPOB WJIM KOBAPHBIX KOHKYPEHTOB. PoK/IeHHbIE TaKUM 00pa3oM Oailku CKphIBAIN
X COOCTBEHHYIO YIIEPOHOCTh U OTPaHUYEHHOCTh. OHHM MOCTOSHHO KAIYIOTCS Ha TO, YTO Y HUX
KPUBOE 3€pKajio, HE 3aMeuasi TOTO, YTO TBOPUTCS C UX COOCTBEHHBIM JIUIIOM.

Ha mnonutHueckoM pucTanuile ypoBeHb JAMCKYCCHMM Maaaer, JoXoAs 10  AMOro
OTKPOBEHHOTO MPUMHUTHBU3MA — UAET OTKpOBEHHas jaxa. [lomuTudyeckuii KapHaBajl CTAaHOBUTCS
Mpa3gHUKOM HEaJeKBAaTHOCTH W claboymusi. KapHaBalbHBIE MacKHU MCKPEHHE BEPST B TO, YTO UX
MPOTHO3bI 00s13aTeNbHO cOynyTes. [Ipu 3TOM OHU MepecTaroT COXpaHATh PaMKHU 3paBOTO CMBICIA,
BBI/IaBasi CBOU TICUXO3bI M (JOOMU 32 HOPMBI ObITHsA. JIMlleMepHas JDKUBasi CyITHOCTh WX OTHOIICHUN
MPUBOIUT WX B MOJUTHYECCKUIN Oajarad, B KOTOPOM IIIYThI M TPUKCTEPHI ABJISIOTCS  ApPHOHETKAMHU
3aKyJIUCHBIX KyKJ'IOBO,ILOB.S

Urpsl B TEOMOTUTHYECKHE HICOJIOTHH MPEBOCXOJICTBA YPEBATHI CEPHE3HBIMU PEIyTAIlMOH-
HBIMH u3Jepkkamu. [lepernbaTe HCTOPUUYECKYIO MalKy, 3HAYUT CO3JaBaTh Yrpo3y OTBETHOTO
HJICOJIOTHYECKOTO yaapa 1mo coOCTBeHHOM Oe3omacHOCTH. MIMeHHO mo00HOT0 pojia TeOMOoUTHY -
CKHMMU TMPOBOKAIMAMH U PeiKaMu M 3aHUMAIOTCS SITUTHI KaPHABAILHOMN MOIUTUYECKON KYIbTYPHI.
JIJ1st HUX WUCTOPHST — 3TO BCETO JIMIIb UACOJOTUUECKasi UTPYIITKA, KOTOPOH MOXHO CBOOOJHO M 0e3-
HaKa3aHHO MaHUITYJIUPOBATh B YTOAY CBOUX BHELIHEMOJIUTUUECKUX UHTEPECAX.

Jlns xkapHaBaJbHOM MOJUTHKU XapaKTepHa MPOBOKAIIMS OMIMOHEHTOB, MOJIMEHA U OTKPOBEH-
Hast (ambcuUKAM JaHHBIX, PA3TUYHOTO POJa MAHMITYJISIHH, TMO3BOJSIONINE HCKIIOYUTH BO3-

8 KapaGymenxko, I1.JI. KapnaBanbHas noiauThdeckas KylbTypa: CHCTEMHBIH aHAJIM3 OCHOBHBIX
kareropuii. — Bonpock! anuronoruu. T.1. Ne2. 2020. C.31-62.
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MOXXHOCTh YCTAaHOBKH PCAIbHBIX YYACTHUKOB COOBITHH M T.1. CaMy IOJUTHYECKYIO OOpbOy OHHU
MPEeBpaLIalOT B TPIOKAUECTBO, C IIEJIbIO JIETAIM3AIMH CBOCH MPOPECCUOHATBHON HEKOMIIETEHTHO-
CTH U MOJUTUYECKON O€3/1apHOCTH.

MaccoBoe mpoTecTHOe JBIKEHHE KoTopoe Mbl Habmonanu yietom 2020 r. B CIIA Toxe
MOMMATACT MO/ KJIACCU(DUKALNIO KapHABATHLHOW MOJUTHYECKON KYIbTYphl. BacTi oTka3bpIBaloTCs
BCTYNAaTh B JUAJIOT C MPOTECTYIOIIMMH, a MOCIEAHUE OKAa3bIBAIOTCS HECIIOCOOHBIMU K KOHCTPYK-
TUBHOMY COTPYJIHUYECTBY C NMPaBUTENbCTBOM. Torga B koHue Mas 2020 r. BO MHOTMX ropojax
CIIA mpou301uId CTOJIKHOBEHUS MEXKY MOJUIEHCKUMHU U MPOTECTYIOIMMMH U3-3a YOUICTBa T10-
JULMEH YePHOKOKET0 MYXUYHUHBI. J[JI1 pa3sroHa mpoOTECTYIOUIUX MOJUIUS MPUMEHHWIA CJI€30TOYHU-
BbIil ra3, BBeJIeH KOMEHJIAaHTCKUN Yac. YUacTUIMCh ClIy4al MapoJiepcTBa — CTalIU IpabUTh Cymlep-
MapKeThl u Joporue mara3uabl. OOIIECTBO 0Ka3aloch PacKOJIOTHIM. bblla BeleHa HAIMOHAIBHAS
reapaus. Cpenu MaHUGECTYONMX ObT  AMBIM HACTOSIIUKA TMOJUTUYECKHH BHHETPET — aHAPXH-
CTBI, CTOPOHHHK JIBUXCHHSI <« KH3Hb TEMHOKOXKUX UMeeT 3HadeHue», JITBT coobmiecTBa, 3eneHbIe,
Pa3IMYHOTO pojia «ylabTpac» W T.A. becnopsiaikamu pemii BOCHOJb30BAThCSl CTOPOHHUKH JEMO-
kpatuueckoi napruu CHIA, nis Toro yToObl CBaIMTh Ha Npe3uaeHTCKUX BeiObopax . Tpammna. Uc-
MI0JIb30BaHKE MIPOTECTA B MOJIUTUYECKUX LIETISAX 3aCTaBHII 0OCCOB IEMOKPATUYECKON MapTUU PSIANUT-
Csl B MX OJICXKBl M U Ha CJIOBaX BBIPAXXaTh CBOIO C HUMU coiuAapHOcTh. Ho Kak TONBKO HA TIpe3u-
JIEHTCKUX BbIOOpax mobenun ux kanauaar (/. baiinen) manudecranuu Bce Kya-To pa3oM HUCUe3u
1 O HUX OCTAJIUCh OJIHU TOJHKO BOCIIOMUHAHUS, AHAJIOTUYHBIE TOTPOMBI TOBTOPUJIUCH U B ampesie
2021 r.,> Ho NpUIIeaas K BJACTU JIEMOKpAaTUUECKas MapTus YK€ He IPOsIBUJIA K HUM JOJIKHOTO
BHUMAaHUSI. ..

Teopuu 3arosopa. llomuThueckuii KapHaBal MUTAETCA TEOPUSAMH 3aroBOpa MU >KUBET
HCKJIFOYHMTEINIBHO 32 UX CYET. bbUIo 3aMedyeHo, 4TO YeM Yalle U OXOTHEE MOJUTUYECKHUE DIIUTHI U UX
JUAEpbl HAYMHAIOT OT/IaBAThCSl TEOPUSM 3aroBOPA, TEM spU€ HAUYMHAET MPOCTYNaThb B HUX CAMMX
KpU3UC WX COOCTBEHHOro mnpodeccuoHanu3Ma. VIMEHHO MOCPEACTBOM KOHCIUPOJIOTHH DIIUTHI
MBITAIOTCA CKPBITh CBOK) HEKOMIIETEHTHOCTb, ONpPaBAAaThb CBOM IPOCUEThl HEKMMH BBICOKUMU
LEJSIMU, a TOpPaXEHUsl MPEACTaBUTh B BUJE JAICKO UAYIIUX CTPATETUH, MOCTYIHBIX JIMIIb IS
MMOHUMAaHUS TOCBSIIEHHBIX. JIJ1s 31T 3T0 ynoOHas otroBopka. Ho oHa HU B Koeil Mepe He AOKHA
yCTpauBaTh U YCIOKaWBaTh OOIIECTBEHHOCTb. Macka KOHCIHUPOJIOTHH JOHKHA OBITh HEMPEMEHHO
COpBaHa C JIMYMUHBI 3JIUT, TTOCKOJIBKY OHA €CTh OJIHOM M3 MAacOK MX KapHaBaJIbHOW MOJUTHYECKON
KYJIbTYpPHI.

[Ton kKOHCTIUPOJIOTHEH Yallle BCEro UMEIOT cdepy 3HAHUM, «B KOTOPOM HCTOPHSI, OCOOCHHO
e€ pe3Kue TIOBOPOTHl, pPACCMAaTPUBAETCS CKBO3b MPU3My TalHOM OOpbOBI, 3aroBOpOB H
KOHTP3aroBOPOB HEKHX CKPBITBIX CHJI — OpPJEHOB, MAaCOHCKHX JIOX, CHEICIYXO0, TailHBbIX
MEXTyHAPOIHBIX opraHmauHﬁ».lO B koHCnuposiormu BaXXHYIO POJIb OTBOJUTCS TPAKTHKaM
TalHBIX OOINECTB, KOTOPHIE MO MHEHUIO CTOPOHHUKOB ITHUX TEOPUH U SIBISIOTCS MOATMHHBIMU
MHUPOBBIMH smramn.! «Ilox ITUPOKUM TTOTOKOM HCTOPHUU 4YEJIOBEUECTBA CTPYATCA CKPBITHIE
MOJIBOJHBIC TEYCHHsI TAWHBIX OOMIECTB, KOTOpPbIE B TIIYOMHAX YacTO OMPEIENSIOT WU3MEHEHUS,
MIPOMCXOSAIINE Ha rIOBerHOCTI/I».12 AKTyanu3amus U akTUBH3aIus KoHCTupoJioru B Havame XXI
B. [lo3Bonmmo eif crtarh cocCTaBisIONIE MEWHCTpUMa W Jaxke OOJIbllle TOTO — OCHOBOM
MOJIUTHYECKOTO MBIIIICHUS 11 HEKOTOPBIX MPABSIIUX JTUT.

9B CLIA BCIIBIXHYJIM MIPOTECTHI U3-3a cMepTH adpoamepukaniia Jlanre Paiita. 12.04.2021. - URL:
https://news.mail.ru/incident/45916804/?frommail=1&exp_id=899

10 ®OypcoB A. W. Koucnuposorusi, KamuTaau3M U HCTOPHUS PYCCKOW BIACTU (BBEIECHUE K
porpamMMe-HampaBjiIeHuI0  «koHcnuposorusi») //  bpioxanoB B. A. Tparemus Poccun.
[apeyOwuiictBo 1 mapta 1881 roga. M.: ToBapumiectBo Hayunsix u3nanuit KMK, 2007. C. 7.

11 X ne6unkos M.B. Teopus 3aroBopa. OUBIT COLMOKYIBTYPHOrO ucciaenoBanus. — M.: KyukoBo
moie, 2012. — 464 c.

12 Waite A. E. The Real History of the Rosicrucian's. N.Y.: Steinerbooks, 1977. P. A.
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[To mMHeHuio amepukaHnckoro mnpodeccopa IleHcunbBaHckoro yHuBepcutera J[. DHTHHA,
«TEOpUHU 3aroBOPOB IMOMOTalOT OOBSCHUTH CMSATEHHE YMOB HAIErO BPEMEHH, a TaKke IIMPOKO
pacrpoCTpaHEHHYI0 HECIOCOOHOCTh YACTHBIX JIMI[ W TPYII JIEHCTBOBAaTh B CBOMX HHTEpECaXx...
[Tonutnyeckue nEeUCTBUS 4acTO TPEOYIOT CEKPETHOCTU U IUTaHUpYIOTCs 3apaHee. [losTomy mopoit
HEJIETKO TIPOBECTH YEPTy MEXKIYy OOBIYHOW IMOJMTUKOW W 3aroBopoM. Mmeercss oauH BasKHBIM
MoKa3arenib: JJis MPUBEP’KEHI]a TEOPUH 3arOBOPOB MpEACTOsIIee M3MEHEHHE MMeeT riobaiabHoe
3HAUEHHUE; Ha KapTy IIOCTaBJIEHBbI CyAbObI HApOJOB M Bcero mupa. K Tomy ke y crpaaaromumx
napaHoieill OTIENbHBIX JIMI[ MOTYT OBITh HACTOSIIME Bparv, a IMpPUBEPIKEHIIbI TEOPHI 3aroBOPOB
MOTYT OBITh JYIIEBHOOOIBHBIMHU JIFOIEMU.

Eme pa3 nanomuuM, yto corsiacHo M.M. baxTuHy kapHaBajibpHas KyJbTypa MpPEICTaBIIsAET
co0oli mepeBepHyTHII MI/Ip.14 [TapaHoil KOHCIIUPOJIOTHS HE MPOCTO NIEPEBOPAYUBAET MUP, HO €IIE U
BBIBOPAUMBACT €r0 HAW3HAHKY. TakoW HCTEPUUYECKMHA THIl IIOJIMUTHKOB JIEJIAeT MUX KpailHe
YCTOMYMBBIMU U BECbMA Pa3/IpaKUTEIbHBIMU — UX PEaKLUU SKCIIPECCUBHBI U Henpeckasyembl. Ho
MMEHHO 3Ta UX HECJEP>KAHHOCTDh U BBIJAET B HUX KapHABAJIbHOCTh X MOJIUTUYECKOT O MBIIIJICHUS.

Yarie Bcero KOHCIUPATUBU3M PACCMATPUBAIOT KaK MEHTAJIUTET WM COCTOSTHUE CO3HAHMS,
KaK OCOOBIN CTUJIb MBIIIJICHHS, KOTOPOMY CBOMCTBEHHO MapaHOUJIHOE cOCTOsHUE. «OTINYUTENb-
Hasl yepTa MapaHOMJHOTO CTUJIS 3aKJIFOYAETCsl HE B TOM, YTO €ro MPUBEP)KEHIbl BUAST 3arOBOPbI
MOBCIOZly B UCTOPHUH, @ B TOM, YTO OHHU PACCYXJIAIOT 00 «OTPOMHOMY WJIH «TJI00aIbHOMY 3aroBOpe
KaK JBUKYIIEH cuile ucTopuyeckux coObiTuil. Cama UCTOPHS SBJISIETCS 3arOBOPOM, COCTaBJICHHBIM
JEMOHUYECKUMU CHUJIAMH MOYTH TPAHCIICHIEHTHOW MOIIH, U YTOOBI HAHECTH UM IMOpPaXKEHHUE, HYXK-
Hbl HE OOBIYHBIE MOJIUTUYECKHE KOMIIPOMHUCCHI, a BceoOmMil KpecToBblii moxon. [lucarens-
MapaHOUK PacCMaTPUBAET CyAbOY TaKOro 3aroBOpa B alOKATMITUYECKUX TEPMUHAX — OH TOPTYyeT
POKIEHUEM U CMEPTBIO LIETIBIX MUPOB, MOJIUTUYECKUX YKJIa/I0B, LEJIbIX CUCTEM YEJIOBEUECKUX LICH-
Hoctel. OH Bcerna Ha Oappukagax uuBuiau3anuu. OH MOCTOSHHO JKMBET HA MOBOPOTHOM ITYHKTE:
BpeMsl OPTaHU30BaTh CONPOTHUBIICHHE 3arOBOPY — CEWYac MM HUKOrAAa. BpeMeHu CTaHOBUTCS BCe
Mmenble. [Togo6HO mpeacka3aTensiM KOHIIA CBETa, OH BhIpaXKaeT OeCIOKOMCTBO Te€X, KTO JKUBET M0-
CJIEIHHE JIHY, @ NHOT/1a U HA3HAYAET JaTy alOKaJIUIICUCaAy. > Takoe cosHaHne CTPOTo OMMOJSPHO —
B €ro KOH(IUKTaX 60proTcs «abCoMOTHOE J0OPO» U «aOCOIIOTHOE 3710», KOTOPBIM HYXKHA «TOJIBKO
nonHast mobenay.'® Mmenno B sroM MapaHOUHOM CTHJIE U BEYT ce0sl COBpEMEHHBIE 3ara/iHbIe 1M0-
JUTUYECKHE JIUTHI U UX JUJAEPHI, U1 KOTOPHIX TaKUM «aOCOIIOTHBIM 3110M» cTaia Poccus, a py-
coobus mpeBpatuiIach He MPOCTO B UJICOJIOTHIO, @ B HOBYIO MOJIUTUYECKYIO PEJIUTHUIO, B KOTOPYIO
OHH CBATO BEPAT OT U JO.

Pycodobekan ucrepusi 3anaga. HeanekBaTHOCTh MOJUTHUKOB MPOSIBISIETCA B UX MOCTOSIH-
HO HarHeTaromuxcs GpoOusX, IIaBHOM U3 KOTOPBIX cTana pycodpobus. Vctepuka 1no noBoay «pyc-
CKOH yrpo3bl» SIBJISIETCS [JIaBHOM B TeaTpe MOJIMTUYECKOro adcypaa KosuiekTuBHoro 3amana. [Ipe-
BOCXOZCTBO Poccun B cucteme 3IMTHBIX BOOPYXKEHUI HaBOAMT >KMBOTHBIA yXKac Ha 3alaJHbIX BO-
eHHbIX cTpaTteroB. Poccutickue «C-400» — reonoauTUYecKoe OpyKHE MOTOMY, YTO JIa€T CTpPaHaM
obnafarensiM cTabUIBbHOCTh, 00eceunBas UX CyBEpEeHUTET. B pycogobcekou mpaduyuu cmpauitvie
pyccKue nod8oouble J0OKU BCHIbIBAIOM 8e30e, 0adice mam, e0e Hem MOPSL. . .

Pycodo6oB myraer To, uto Pych crana Poccueit, BoOpaB B cebst 3HAUUTENbHBIE TIPOCTOPHI
Azun. U 3anan 6outcs moBTopeHus atoro ycrexa Poccun B camoit EBpone. boutcst Hapacraromeit
mou Poccun u cBoero co6ctBeHHoro Oeccunusi. [IoToMy M MCTEpUT KOJUIEKTHBHBIM 3amaj, 4To

B DOntun J[x. Teopun 3aroBOPOB M KOHCIUPATUBHUCTCKHN MeHTanuteT // HoBas u HoBeiimias
nucropus. Nel, 2000.

Y Baxtin M. M. TBopuectBo @pancya Pabne u HapoaHas kynbTypa CpeqHeBekoBbs U Peneccanca
// baxtua M. M. Cobpanre countenwuii: B 7 T. M.: SI3biku cnaBsHCKHX KynbTyp, 2010. T. 4 (2). C.
7-508.

* Hofstadter R. The Paranoid Style in American Politics and other Essays. New York, 1965. P.29-
30.

*° Ibid. P. 31.
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BUIUT B Poccnn uctopuro umnepckoro ycnexa. B atom cmbiciie Poccust s 3anana 1eHCTBUTENBHO
peanbHas yrpo3a, OCKOJbKY JaeT BCEMY MHUPY IPHUMEp COBEPIIEHHO MHOTO CUCTEMHOTO ycrexa.
[TonnTHyeckas KJIOyHaJa 3alaJHbIX [TOJIUTUKOB YX€E JI0BEla JJO TOr0, YTO C HUMU HE XOJST I'OBO-
pUTh B Mockee."” B Kpemie nocuntanu, yto ux pycopoOCKHe BBIXOJIKH YK€ HapyUIMIN Bce Kiac-
CHUYECKHE HOPMBI JUIUIOMAaTHH U BBIIUIM 3a paMKH €€ npoTokoja. Ho MHOro cuieHapusi OTHOIIEHHUS
y KosutekTuBHOTO 3anaaa (moka tam BepxoBoaar CIIIA) ¢ Poccueit HerT.

Pycodobus naBHO yxe crana 3j0HaMEpEeHHOU mopuel permyranuu Poccuu ¢ 1enbro u3Bie-
YeHUsI ee KJIEBETHHUKAMHU U3 3TOT0 COOCTBEHHOH BBITOJbl. PycodoOckas ucrepus 3anana o0ObsICHS-
eTcs yTpaToil MM CBOMX MHPOBBIX JHAUPYIOMIKX MO3uuil. PycodoOus crama oCHOBHBIM HI€0JI0-
THYECKUM OPYKHEM B PYKax 3aIaJHbIX NOJUTUYECKHUX dJIUT, U U3HYTPHU Pa3beacT prKaBUMHOW Ma-
pa3ma Bechb MOJUTHUECKUI Kiacc. PycodoOus siBisieTcs riiaBHBIM NMPU3HAKOM JICTPAJalldy 3ama-
HbIX 2ut."® OHa pa3pyllaeT camy UX OCHOBY, ITIOCKOJIbKY BBOJIUT UX B COCTOSIHUE UCOJOTHUECKO-
ro OTYIEHUS, MOPAJIbHOIO Pa3JIOKEHUs, OPOXKAasi WIIIO30PHBIM MUp, NEPENOJHEHHBIHN MU(OIIO-
THYECKUMHU MOJTUTUYECKUMU cylecTBaMu. Camy ke pycogodburo HeobXooumo Ha MUpo8OM 3aKOHO-
oamenbHOM YposHe ifémpaenﬂmb K pacuamy u aHmucemumusmy, U yCmaHo8ums 3a Hee Y20106HYI0
OmMeemcmeeHHOCb.

* k% %

[apsimme B HacTosimiee BpeMs B 3alaJHbIX MOJUTUYECKUX CUCTEMax KapHaBaJbHbIE
HAacCTpOEHMUsI (KapHaBaJbHbIE LIEHHOCTH, MBILIUIEHHE, TEXHOJOIMU IMOBEACHUS U  T.J.),
CBUJCTEIBCTBYIOT O Kpu3HUce MpodeccruoHau3Ma B MPAaBSIIUX 3JIUTaX M UX JUAEpax, U O UX
CTPEMJIEHHH C ITOMOLIBIO MTOJIMTUYECKOTO KapHaBaja 3aMacKUpOBaTh (HUBEJIUPOBATh) BO3HUKIINE B
ATOU CBSI3U HEJIOCTATKH CBOEH 3MUTHOCTU. HamoMHUM, YTO UMEHHO KPU3UC STUTHOCTU (KOH(MIUKT
MEXIy COOCTBEHHOH (OpPMOH © comep)KaHHEM) SBISACTCS CaMbIM CEPbE3HBIM (M JaxKe
CMEpTEIbHON) OMACHOCTBIO JIJISl MOJUTUYECKUX DJIHT.

Pycodobus xak Henb3s Jydlle YKIaIbIBA€TCs B KOHUEHIMIO MOCTIPAB/bl U KapHaBaJIbHON
MOJUTUYECKON KynbTyphl. /[ Toro, 4roObl OHa mpolBeTaiga Kak pa3 U TpeOyercss ynpoOIleHHbIE
MOJIETIM TOJIMTUYECKOrO TOBEIEHUS, HE MPEAINOoararlolifie Cepbe3HOr0 KPUTUYECKOTO aHaliu3a
uHpopMauu. A UMEHHO YIpoIleHHas (opMa CO3HAHUS U OTIMYAETCA CyOBEKTa MOJIUTHYECKOTO
KapHaBaJIbHOTO JeicTBUsA. Pycodobusi camasi ynoOHas s 3amajHbIX TMOJUTHYECKUX DJIUT
ujeojoremMa, IOTOMY YTO OHa camas mnpocTtemas. EE NmpuMUTHBU3M Kak HEJb3sd JIydlle
COOTBETCTBYET NPUMHUTUBU3MY IOJIUTUYECKOTO CO3HAHUS MPABALIMX TPYII, KOTOpPbIE 32 BpeMs
CBOETO MHPOBOIO TOCHOJCTBAa YTPAaTHJIM 3HAYUTENbHYIO JIOJI0 CBOEH NpodeccHoHaIbHOM
KOMIIETEHTHOCTH, 110JIarasich BO BCEM Ha CBOW aBTOPUTET U CUITY.

VYcunenne kapHaBAIbHOCTH B 3alaJHON MOJIUTHKE OyJeT CBUJETEIbCTBOBATh O HAPACTAHUHU
CHUCTEMHOI'0 KpHU3Hca BCel X MOJIUTUYECKOW CHCTEMBI B 11€JI0M. M riTaBHBIMU OTBETCTBEHHBIMHU 32
3TOT CEPbE3HbI CHCTeMHBIH CcOOW HecyT TMpaBsAllMe »dIUTHI W HMX JIHJAEPbI, KOTOpbIE
KaTtacTpo(UUYEeCKH HEe XBaTaeT OTBETCTBEHHOCTU MPU3HATH CBOIO BUHY M UCIPABUTH CBOM OILIMOKHU.

1B depane 2021 r. rmaa MUJ] PO C.B. JlaBpoB He UCKIIIOUMII pa3pbiBa cBsizel ¢ EBpocoro3om,
ecnu bproccenb TPOAOKUT MOMUTUKY CAaHKIMA B OTHOIIEHWHM MOCKBBI, CO3JAIOIINE PUCKHU IS
YYBCTBUTEIBHBIX CEKTOPOB POCCUICKON 3KOHOMHMKH. [Ipy 3TOM MUHUCTp noauepkHyI1, 4To Poccus
HE X0YeT M30JMPOBATHCS OT OCTAIILHOTO MHpPA, HO OCO3HAET HEOOXOAUMOCTh OBITh TOTOBOW K 3TO-
My. - JlaBpoB He wuckmroumn paspeiBa cBsszeii ¢ EC B ciywae camkrmuii. 12.02.2021. - URL:
https://news.mail.ru/politics/45201453/?frommail=1

'8 YsBecTHblil MTANBSHCKUI KYPHAINCT U OOLIECTBEHHBIH aestens Jhxyiberro Kbesa (Giulietto
Chiesa) (04.09.1940 — 26.04.2020) — B mpoILIOM MOCKOBCKHI KOPPECIIOHIEHT ra3eT «YHHTa»
(1980—1990) u «JIa Crammay» (1990—2000) — npsiMO OOBHMHSII 3aaHbIC TOTUTHIECKHUE DIUTHI U
obciyxuBaronux ux CMU B oTkpoBenHo# pycodobun - Keesa, [I. Pycodpobus 2.0: 6one3ns wiu
ogpyxme 3amaga? M.: «9xcmoyn. 2016.

¥ Kapa6ymenko IT.JI. Pycopobus: ncropusi oauoii xumepsl. Moworpadus. /I1.JI. KapaGyenko.
MockBa: UTHOPA-M. 2021. C.314.
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VimMeHHO O0€30TBETCTBEHHOCTh BJACTU SBISETCS OJHOM M3 TIYOMHHBIX 4YepT KapHaBaIbHOM
HOJUTUYECKON KYJIbTYpPBl, KOT/1a OTBETCTBEHHOCTb I1E€PEKIIAABIBAETCS HA KOTO YTOJIHO (B TOM 4HCIIe
Y Ha CBOMX KJIATBHIX BParoB), HO TOJbKO HE Ha ceO4.
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IDENTITY OF THE INHABITANTS OF THE
CRIMEAN PENINSULA: IS THERE A CHANGE OF
ETHNIC BORDERS?(PART I)

Ilamuzopckuii 2ocyoapcmeennwiit ynugepcumem, 2. Ilamuzopck, Poccus/
Pyatigorsk State University, Pyatigorsk, Russia
e-mail: arsen gukasov@yahoo.com

Annomauus

brazooaps ceoeii cosoxynnoti mowu CILILIA 6 cocmosnuu oxazviéams 3HAYUMENbHOE 803-
Oelicmsue Ha OUHAMUKY NOIUMUYECKUX NPOYECCO8, NPOUCXOOAUUX KAK 8 PAMKAX MUPOBOU NOJU-
MUYecKoU cucmemsl 8 YejloM, MaK U 8 pamKax ee pecuoHalbHblx noocucmem. Hecmomps na nepe-
cmomp CIIA cobecmeennoti enobanbholi cmpameut, OIUNCHEBOCHOYHBLIL PecUOH NPOOOINCAeM3A-
HUMAmb 8AJCHOe MeCcmo 6 nepeyHe AMEepUKAHCKUX HAYUOHANbHLIX uHmepecos. [lajxce ¢ yuemom
moz2o, umo y Bawunemona nepuoouyecku 603nuxarom onpeoeieHnvle CI0HCHOCMU 8 PAMKAX peaiu-
sayuu eHewHell noaumuxku Ha Bausicnem Bocmoxe, emy yoaemcsi nooodepocusams NOCMOAHHbLU
ouanoe no WupoKoMy CHeKmpy 60npocos ¢ MoHapxuamu Apasutickoco nonyocmposa 6 yenom u Ky-
8elmom 6 4acmHOCmu.

Mamepuanovt u memoowi, pe3yibmamot u 00CyHcOCHUA

OcHo6HOU Yenblo UCCIe008aAHUs ABIAEMCS BbIAGNIEHUE KII0UeBblX UHMEPeco8 U aHalu3 oc-
HOBHbIX MexaHusmoe peanuzayuu enewreti norumuxu CILIA ¢ omnowenuu Kyseiima na cospemen-
HOM 3mane.

B kauecmee 3adau uccneoosanusi 6viiu onpeodenensvl ciedyrouue. anaius nonoxcenus Ky-
gelima 6 cucmeme enewnenonumuyeckux koopounam CILIIA na cospemenHom smane; @visasieHUe
ocHosHbix Hanpaesnenul enewneti noaumuxu CILIA 6 omnowenuu Kyeetima 6 cogpemennvix ycioeu-
AX; ucciedosanue OUHAMUKU pPA3GUMUS AMEPUKAHO-KYBEUMCKUX OMHOUWEHUll 8 0003pumoll nep-
cnekmuse.

Meswcoynapoouvie obmeHHble npocpAMMbL 8 obracmu 06pa30eanuss u Kyibmypbel, Kypupye-
mote Tocyoapemeennvim oenapmamenmom CILIA, na meppumopuu Kysetima nymem omxpvimus
VHU8epcumemos u xoaneodxcell, agpgunuposannvix ¢ CLLIA - smo Amepukanckuil MexcoyHapoOHblil
yHusepcumem, Amepuxanckuil ynusepcumem Kysetima, Amepukanckuti ynueepcumem buudicneco
Bocmoxka u Amepuxanckuii konnede bBrauscneco Bocmoka u ¢pynkyuonuposanue npu Iloconvcmee
CllIA 6 Dnv-Kysetime yenmpa «EducationUSA», nozeonaowuii UHOCMPAaHHbiM CIYyO0eHmam noay-
uamv aKmyanbHyro uHgopmayuro o cucmeme svicuie2o oopazosanus 6 CLLIA.

3aknwuenue

IIposedennviii ananuz nosgoasiem coeiams 6vlebld, ymo Ha cospemennom smane CLIA u
Kyeeiimy npuoeporcusaromes KoHcmpyKmugHo20 0uano2a no Wupokomy CneKkmpy 6OHpOCo8. Om
Koonepayuu 68 80eHHO-NOAUMUYECKOU U MOP2080-IKOHOMUUECKOU chepax 00 compyoHuuecmea 6
obnacmu obpazosanus u Kyabmypul, m.e. unmepecsvl Bawunemona u Onv-Kyeetima coenadarom no
OONbUUHCIBY NO3UYULL.

Bbinyck Ne2, 2021 197


mailto:arsen_gukasov@yahoo.com

COBPEMEHHAA HAYKA U UHHOBAUWUMU

KuaroueBsnie caoBa: CIIIA; Kyseiit; bamxkauit BocTok; BHEIIHSSI MOJUTUKA; BHEIIHETIOIU-
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Abstract

Due to its overall power the United States is able to influence significantly on the dynamics
of political processes taking place both in the global political systemand in its regional subsystems.
Despite the fact that at the present stage the United States is revising its own global strategy, the
Middle East still has an important position within the list of the U.S. national interests. Even taking
into account the fact that Washington periodically experiences certain difficulties within the pro-
cess of foreign policy implementation in the Middle East, it iscapableof maintaining a constant dia-
logue on a wide range of issues with the monarchies of the Arabian Peninsula in general and Ku-
wait in particular.

Materials and methods, results and discussions

The main purpose of the study is to identify key interests and analyze the main mechanisms
for the implementation of US foreign policy towards Kuwait at the present stage. The following re-
search objectives were identified: analysis of the position of Kuwait in the system of US foreign pol-
icy coordinates at the present stage; identification of the main directions of US foreign policy to-
wards Kuwait in modern conditions; study of the dynamics of the development of US-Kuwaiti rela-
tions in the foreseeable future. International exchange programs in the field of education and cul-
ture, supervised by the U.S. Department of State, in Kuwait by opening universities and colleges
affiliated with the United States - this is the American International University, the American Uni-
versity of Kuwait, the American University of the Middle East and the American College of the
Middle East and the functioning of the U.S. Embassy in Kuwait Center "Education USA", allowing
international students to receive up-to-date information about the higher education system in the
USA.

Conclusion

The analysis allows us to conclude that at the present stage, the United States and Kuwait
adhere to a constructive dialogue on a wide range of issues: from cooperation in the military-
political and trade-economic spheres to cooperation in education and culture, i.e. the interests of
Washington and Kuwait coincide in most positions.

Key words: USA; Kuwait; Middle East; Foreign Policy; Foreign Policy Interests; Mecha-
nisms of Implementation of Foreign Policy.

Introduction. The relevance of this study is due to the fact that, thanks to its overall power,
the United States is able to influence significantly on the dynamics of political processes taking
place both within the global political system as a whole and within its regional subsystems. One of
these subsystems is the Middle East region, which, despite the revision by the United States of its
own global strategy, continues to occupy an important place in the list of American national inter-
ests. The geostrategic attractiveness of the Middle East is dictated by a number of factors, among
which the natural resource potential of the region is far from last. Even taking into account the fact
that Washington periodically faces certain difficulties in the context of the implementation of poli-
cies on the Middle East track, it manages to maintain a constant dialogue on a wide range of issues
with the monarchies of the Arabian Peninsula: from cooperation in the military-political and trade-
economic spheres to building relations in the field of education and culture.

The main purpose of the study is to identify key interests and analyze the main mecha-
nisms for the implementation of US foreign policy towards Kuwait at the present stage. The objec-
tives of the study were the following: analysis of Kuwait's position in the system of US foreign
policy coordinates at the present stage; identification of the main directions of US foreign policy
towards Kuwait in modern conditions; study of the dynamics of the development of US-Kuwaiti
relations in the foreseeable future.
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Methodology. The methodological basis of the study was formed by the ideas of Z. Bauman
[1], V.Ya. Belokrenitsky [2], A.D. Voskresensky [3], F. Zakaria [4], G. Kissinger [5], R. Cooper
[6], D. Moisi [7], R. Haas [8], P.A. Tsygankov [9] on the theory and practice of the political dynam-
ics of the modern world in general and the Middle East region in particular.

As the main research method, a systematic approach to the analysis of political processes
and phenomena was chosen, the use of which makes it possible to determine the current state of
American-Kuwaiti relations, as well as to give a predictive analysis of the dynamics of their devel-
opment in the foreseeable future. In addition, the study uses the following methods of analyzing the
situation: study of documents, observation and comparison.

Results and discussion. As mentioned above, the United States has been able to maintain a
dialogue with the Arabian monarchies on a wide range of issues for quite a long period of time. In
this sense, Kuwait is no exception, since Washington has a developed system of relations with this
state: from cooperation in the military-political and trade-economic spheres to cooperation in edu-
cation and culture.

Speaking about cooperation in the military-political sphere between the two states, it should
be borne in mind that the events resulting from the Iragi-Kuwait conflict in August 1990 gave a new
impetus to the development of American-Kuwait relations. So, in 1991, the two states signed an
Agreement on cooperation in the field of defense: initially it was designed for 10 years, but it still
remains in force. In addition to this Agreement, a Status of Forces Agreement was concluded be-
tween Washington and Kuwait, which defines the legal status of the US armed forces stationed on
the territory of another state. [35] Moreover, since 2016, the United States and Kuwait have regular-
ly conducted the "Strategic Dialogue™ dedicated to bilateral cooperation in the field of defense and
security [31].

There is no doubt that Kuwait's geostrategic attractiveness is not least dictated by its geo-
graphic location. Due to the geographical proximity of Kuwait to Iraq, the territory of this state was
used by the United States both in the framework of the military operation "Iragi Freedom" in 2003
and during the withdrawal of American troops from Irag in 2011 Despite the completion of the
military operation in Iraq, Kuwait did not lose its geostrategic value for Washington: at the time of
the withdrawal of American troops from lIraq, about 14 thousand US troops remained in Kuwait
[30].

Moreover, in 2017, during a visit to Kuwait, former US Secretary of Defense James Mattis
stated that only Germany, Japan, and South Korea have a larger American military presence than
Kuwait. [16] the fact that Kuwait is the headquarters of a joint joint task force in the framework of
the military operation "Unwavering Determination”, which is directed against the terrorist organiza-
tion "Islamic State" [29].

In addition, Kuwait's geographic proximity to Iran allows Washington to view this state,
along with other regional partner states, as a fairly important “element"” of the Iranian containment
system. In this sense, the interests of Washington and Kuwait coincide in most positions, since Ku-
wait -veit, as well as other GCC member states, is interested in preventing an increase in Iran's
sphere of influence within the Middle East region. In many respects, therefore, the leadership of this
state in 2015 publicly supported the "Joint Comprehensive Action Plan” initiated by the United
States , and already in 2018, “reacted with understanding” to Washington's withdrawal from the nu-
clear deal on Iran [22]. Moreover, Kuwait supported the US-Saudi initiative to create a Middle East
strategic alliance aimed primarily against Tehran [32]. In this context, it is necessary to make a res-
ervation that, despite the presence of a common desire among the GCC member states to contain
the spread of Iran's influence on a regional scale, they do not have a common understanding of what
foreign policy instruments should and should be used.

Analyzing the nature of US-Kuwaiti relations in the military-political sphere, one cannot fail
to mention that there are a number of military facilities actively used by the United States on the
territory of Kuwait. First of all, we are talking about the military base of the advanced deployment
"Camp Arifjan™ [13], the training base "Camp Buring" [14], the air bases "Ali-Al-Salem" [12] and
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"Ahmed-Al-Jaber" [11] and also about the CampPatriot naval base [15]. In addition, the United
States uses the largest air hub in the Persian Gulf region, Cargo City, located in close proximity to
Kuwait International Airport. However, by 2023, it is planned to open the Western Al-Mubarak air
base [24].

It should also be mentioned that Kuwait was given the status of a “main ally outside
NATO,” which, apart from Bahrain, no other state in the Gulf region has [26]. This circumstance is
not surprising, given the scale of Kuwait's military-political cooperation with the United States and
its allies in the North Atlantic Alliance.

Thus, since 2004, Kuwait has joined the Istanbul Cooperation Initiative, which was adopted
as part of building interaction between the North Atlantic Alliance and four GCC member states -
Bahrain, Qatar, Kuwait and the United Arab Emirates [20]. Moreover, in 2017, the NATO Regional
Center - Istanbul Cooperation Initiative [28] was opened in Kuwait, and in 2018 Kuwait established
a diplomatic mission to NATO [23].

In addition, the cooperation of Kuwaitas with the United States and its allies in the North
Atlantic Alliance is also carried out within the framework of various international / regional for-
mats. In particular, we are talking about the "Group for the development of financial measures to
combat money laundering in the Middle East and North Africa”, which includes a number of states
in the Middle East region, including Kuwait, while Australia, Great Britain, Germany, Spain, the
USA and France act as permanent observers [27]; The Egmont Group, which brings together the
world's leading financial intelligence units and fosters cooperation with the Financial Action Task
Force on Money Laundering and regional groups of its type [18]; The Center for the Suppression of
the Financing of Terrorism, which includes all member states of the GCC and the United States.
[33]

It should be noted that the status of "major ally outside NATO" allows Kuwait to build clos-
er cooperation with Washington in the field of defense research and development, however, at the
same time, it does not imply a reduction in the period of consideration by the American political
establishment of applications for the purchase of American weapons. Nevertheless, the status of a
military-political ally of the United States largely explains the priority implementation of almost all
Kuwait's requests for the purchase of various types of American weapons. For example, in 2016,
Kuwait's application for the purchase of 40 carrier-based fighter-bombers and attack aircraft “F / A-
18E / F “SuperHornet” ”and related equipment, training and support for a total of approximately US
$ 10.1 billion. [38] In 2018, Kuwait approved an application for the acquisition of 300 air-to-
surface missiles AGM -114 "Hellfire" "for a total amount of approximately $ 30.4 million. [34] In
2017, Kuwait approved an application for the modernization of 218" M1A1 "Abrams" tanks, for a
total amount of approximately $ 29 million. [39]. In 2020, Kuwait approved an application for the
purchase of 84 PAC-3 MSE (Missile Segment Enhancement) missile interceptors for the Patriot air
defense system and related equipment for a total amount of approximately 800 million US dollars
[36]. In addition, to achieve its foreign policy goals and objectives with respect to Kuwait, the Unit-
ed States uses a variety of international programs in the field of military-political cooperation and in
the field of security. In particular, we are talking about the following programs:

"Combating Terrorism Fellowship Program";

— "Defense Institution Reform Initiative™;

— "Non-Security Assistance - Unified Command”;

— "Nonproliferation, Anti-Terrorism, Demining, and Related Programs";

"Regional Centers for Security Studies";
— “Section 1004 Counter-Drug Assistance”;
"Service Academies".

So, within the framework of the above-mentioned international programs for the period
from 2000 to 2017. Kuwait received approximately $ 3.2 million in assistance from Washington.
[25] This circumstance is not surprising, given that during this period of time Kuwait took an active
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part in two major operations initiated by the United States - "Iraqi Freedom™ and "Unwavering De-
termination™.

It should also be mentioned that in the period from 2007 to 2010. Within the framework of
the International Military Education and Training Program, Kuwait received annual aid from the
United States of approximately $ 10,000 to $ 20,000. [21] Despite the relatively small amount of
aid, the availability of formal funding under this program allowed Kuwait to acquire various types
of American weapons and a variety of military education and training programs at reduced prices.
As noted above, US interaction with Kuwait is not limited exclusively to the establishment of allied
relations in the military-political sphere, cooperation in the field of security, as well as cooperation
in the fight against international terrorism. It should be noted that Washington has a fairly devel-
oped system of trade and economic relations with Kuwait, given the scale of the economy of this
state.

In 2004, a framework agreement on trade and investment was signed between Kuwait and
the United States [10], which laid the foundations for the further development of relations between
the two states in the trade and economic sphere. Moreover, the signing of this framework agreement
opens the way for the conclusion of the free trade agreement that Kuwait aspires to.

Kuwait is currently the 63rd largest trading partner of the United States, with trade between
the two countries in 2018 reaching approximately US $ 5.1 billion. As a result, Kuwait became the
53rd largest export market and 66th largest supplier of goods to the United States. As for the vol-
ume of US foreign direct investment in Kuwait, in 2017 it amounted to approximately 296 million.
US dollars, while Kuwait's foreign direct investment in the United States in 2017 amounted to ap-
proximately US $ 1.1 billion [37].

It should be noted that in the context of constructing relations with Kuwait, the United States
is actively using the instruments of “soft power”. In this regard, attention should be paid to the in-
ternational exchange programs in the field of education and culture supervised by the US Depart-
ment of State. The main purpose of these programs, among other things, is to familiarize the partic-
ipants with American / Western values and, in general, with American political ideology and cul-
ture. Obviously, a similar goal and related tasks invariably arise in the framework of Washington's
building of interaction with many states, and Kuwait is no exception in this sense.

The following set of international exchange programs is available for Kuwaiti citizens [19]:

— "Kennedy-LugarYouthExchange— & Study (YES)" youth program, created specifically for
countries in which the majority of the population is Muslim, and available for high school students
aged 15 to 17 years (program duration - from one academic semester to one academic year );

— the international student exchange program "Global UGRAD", within the framework of
which students of higher educational institutions study at one of the accredited US universities (the
duration of the program is one academic semester);

— The FallResidency international writing program, which provides foreign participants
with opportunities to work on literary texts or research (program duration - ten weeks);— Interna-
tional sports program "SportsVisitor", which is available for young foreign athletes and coaches
(program duration - from one to two weeks);

— the international program "Fulbright Foreign Language Teaching Assistant”, in which
young teachers of English are given the opportunity to improve their teaching skills and level of
English language proficiency, as well as to get acquainted in more detail with American culture and
traditions (the duration of the program is one academic year);

— the international program "Fulbright Scholar-in-Residence”, which allows American uni-
versities and colleges, which are little represented in international exchange programs, to host for-
eign teachers (the duration of the program is from three to six months and from six months to one
year);

— international program “StudyoftheU.S. InstitutesforScholars, designed for university pro-
fessors, school teachers, students, and other professionals, aimed at an in-depth study of the United
States (program duration is from five to six weeks);
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— Fortune Global Women's Mentoring Partnership Program, which provides foreign mem-
bers with the opportunity to mentor someone from Fortune Magazine's Most Powerful Women
Leadership List (program duration - three weeks);

— the international program "FulbrightVisitingScholar”, under which foreign scientists are
awarded grants for postdoctoral research in US educational institutions (the duration of the program
is from three to six months and from six months to one year).

We must not forget that in addition to international exchange programs in the field of educa-
tion and culture, supervised by the US Department of State, there are a number of universities and
colleges affiliated with the United States in Kuwait. In particular, we are talking about the Ameri-
can International University, the American University of Kuwait, the American University of the
Middle East and the American College of the Middle East. for students to receive up-to-date infor-
mation about the higher education system in the United States, as well as about accredited universi-
ties and programs.

Conclusions and recommendations. Thus, the above analysis allows us to come to the fol-
lowing conclusions. At the present stage, the United States and Kuwait manage to maintain a con-
structive dialogue on a wide range of issues: from cooperation in the military-political and trade-
economic spheres to cooperation in education and culture. Undoubtedly, this suggests that the inter-
ests of Washington and Kuwait coincide in most positions.

In this regard, a reservation should be made that in modern conditions the foreign policy course of
even Washington's “traditional” regional allies, such as Kuwait, is distinguished by a certain degree
of unpredictability, which does not indicate the desire of these states to make serious adjustments in
their foreign policy lines. but is a consequence of the fundamental crisis of the world political sys-
tem as a whole and its regional subsystems. Accordingly, today there are no prerequisites for the
fact that the nature of Kuwait's foreign policy will radically change in the near future. As a conse-
quence, Kuwait is likely to remain committed to an alliance with the United States in the short and
medium term. The geostrategic attractiveness of Kuwait is directly related to its geographical posi-
tion. In turn, the use of various foreign policy tools by Washington in building relations with Ku-
wait indicates that this state occupies an important place in the system of US foreign policy coordi-
nates. military presence, deep cooperation in the military-technical sphere, a developed system of
trade and economic relations, as well as cooperation in the field of education and culture. Undoubt-
edly, such a line of US foreign policy fits quite organically into a broader context - the US strategy
in the Middle East. The US regards Kuwait as an important "element™ of the Iranian containment
system. In addition, given Kuwait's membership in OPEC, building constructive relations with this
state opens up the opportunity for the United States to indirectly influence the global hydrocarbon
market. Moreover, achieving a high level of trade and economic cooperation with such Middle
Eastern states as Kuwait is necessary from the point of view of attracting foreign investment. Final-
ly, an equally important task in the framework of the American Middle East strategy is to strength-
en its own positions in the regional arms market, while cooperation with Kuwait in this sense is on-
ly a confirmation of this.
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A.U. benaes [A.l. Bedaev]

VAK 94(470) /321.01 BTOPASI MUPOBASI BOMHA B
KOHTEKCTE
DOI: 10.37493/2307-910X.2021.2.22 COBPEMEHHOM NOJIMTUYECKOMN
MHUDOJIO0OI'N

WORLD WAR Il IN THE CONTEXT
OF MODERN POLITICAL
MYTHOLOGY

Acmpaxanckuii zocydapcmeennstii ynusepcunem, e-mail: sascha.bolgow2012@yandex.ru
Astrakhan State University, e-mail: sascha.bolgow2012@yandex.ru

Annomauus. Llenvio nacmosweri cmamou A618€Mcs paccCmMompenue KOMnieKca noaumuye-
ckux mugos o Bmopou muposoii sotine, poau u mecma Cogemckoco Corwsa u Opyaux y4acmuukos 6
Hell, blsIGNIeHUE OCHOBHLIX MEHOCHYUll U 0COOEeHHOCmell NOAUMUYECKUX MUugoe no 0anHou meme.
Aemop npuxooum K 6bl800y, UmMo 603HUKHOBEHUE NOAUMUYeCKUx Mugos o Bmopoii muposoii eotine
uMeem Yenvblo «HOPMAIUZAYUIO» COOCMBEHHOU UCOPUU, YMO Npeonoidzaem HaodeleHue Opyeux
Y4acmHuKko8 Bmopoii Mupogotl 601iHbl 8 pAMKAX HAYUOHATbHO20 Muga Hauboiee ompuyamenbHbol-
mu kawecmeamu. Takum obpazom, HeyOoOHbie akmbvl U3 UCMOPUU COOCMBEHHO20 HAPOOd CMAHO-
8AMCS MEHbULE 3AMEMHBIMU U ONPABOAHHBIMU UCOPUYECKOU He0OX0OUMOCbIO.

Mamepuanst, memoowst, pe3yarbmamol u 06cyxyucoenusa. B pabome eviasnenvl ouanrekmuue-
cKUe CBA3U MeHCOy PA3HbIMU NOTUMUYEeCKUMU MUdamu, ymo nomozaem yCmaHo8Ums ucmopuye-
CKUe KOPHU HEeKOMOPbIX NOJUMULEeCKUX Mugho8 o Bmopoti muposoii sotine.

Pesynomamut uccnedosanusa. Ilonumuueckue mughvi 0 Bmopoii mupogoii eotine MONICHO
VCI08HO pazoeiums HA Kame2opuro oouux 3anaoHoe8ponetickux Mugos u xamezopuro Mugos
HayuoHanvHulx. K xamezopuu obwux mugos ciedym omuecmu muguvl 0 co8emcKol OKKYnayuu,
MUl 0 pagencmee momanumapusmos u 06 00UHAKOB8OU OMeemcmeeHnHocmu 3a Havanio Bmopoti
muposoti gounst I epmanuu u CCCP, mugher o nupposoii nobede Kpacnou Apmuu u pewaioweil po-
U npupooHvix ycnosui Poccuu 6 pazepome nayucmcrou I'epmanuu. K nayuonanomoim mugham
MOJACHO OmHecmu Muguvl o Hapooe-dcepmee (8 [lonvuie — HAPOO — dcepmaa 08YX OKKYnayuil, npu-
YéM, co8emcKas OKKynayus cmpawnee; 8 I’ epmanuu — Hapoo — H#epmea 2Umuepo8cKo20 pexrcuma u
nacmynarwoweti Kpacnou Apmuu), mugh o nonymuuxax (6 Iepmanuu), mugh o pasnosHaunocmu
I'VJIAT'A u nazepeii cmepmu eumaeposckoti I epmanuu (6 Ionvwe — na npumepe coovimuii 1940 a.
6 Kamvinu).

KuiroueBbie ciioBa: Bropas MupoBast BoitHa, monuTHueckuii Mud, pambcuduxanus ucTopuu,
«HOpMAaJIN3aLUs UICTOPUMY, «HAPO-)KEPTBA», «PABEHCTBO TOTATIUTAPU3MOBY, KOHHOTALIHSL.

Abstract. The purpose of this article is to examine the complex of political myths about World
War 11, the role and place of the Soviet Union and other participants in it, to identify the main
trends and features of political myths on this topic. The author concludes that the emergence of po-
litical myths about the Second World War is aimed at «normalizing» its own history, which implies
endowing other participants of the Second World War within the framework of the national myth
with the most negative qualities. Thus, inconvenient facts from the history of one's own people be-
come less noticeable and justified by historical necessity.

Materials, methods, results and discussions. This study reveals dialectical connections be-
tween different political myths, which helps to establish the historical roots of some political myths
about the Second World War.
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Conclusion. Political myths about World War Il can be conditionally divided into the catego-
ry of general Western European myths and the category of national myths. The category of common
myths should include the myths about the Soviet occupation, the myths about the equality of totali-
tarianism and the equal responsibility for the outbreak of World War Il between Germany and the
USSR, the myths about the Pyrrhic victory of the Red Army and the decisive role of the natural con-
ditions of Russia in the defeat of Nazi Germany. National myths include myths about a victim nation
(in Poland, the people are a victim of two occupations, and the Soviet occupation is worse; in Ger-
many, the people are a victim of the Hitler regime and the advancing Red Army), the myth of fellow
travelers (in Germany), the myth of the equivalence of the GULAG and the death camps of Hitlerite
Germany (in Poland - on the example of the events of 1940 in Katyn).

Key words: World War 11, political myth, falsification of history, «normalization of history»,
«people-victimy, «equality of totalitarianismy, connotation.

B mocnennee BpeMs B cpeAcTBaXx MaccoBOW MHGpOpMANMU BCE Yalle MOXHO YCIBIIIATH O
npobaeme (anbcuduranuu UCTOpUU U GOPMHUPOBAHUS PA3HOTO POAA MOJUTHYECKUX MU(OB, B TOM
yucie u MudpoB o Bropoit MmupoBoii BoitHe. B 6ompinHCTBE CitydaeB nojautudeckue Mudsr o Bro-
poil MUPOBOH BOMHE pacCMAaTPUBAIOTCS C HOPMAaTUBHO-OLIEHOYHOM MO3UIUH, KOI/1a IOJUTHYECKUE
MHU(BI COOTHOCATCS C OOBEKTHBHBIMH OLIEHKAMH W YCTaHABJIMBAETCS JIOXKHOCTH MHU(OB. Takas
OLICHKa, KOHEYHO MMEET IPaBO Ha CYLIECTBOBAHME, MEKIY TEM, B HAlllEl CTAThE Mbl IIOCTAPAEMCS
IIOCMOTPETh Ha CYIIECTBYIOLLYIO TPOOJIEMY CKBO3b MIPU3MY JIUAJIEKTUYECKOTO aHAJIN3a U CEMHOTH-
4ECKOTr0 JUCKYypCa.

[Tpexne Bcero, HEOOXOAUMO BBIIEIHUTH IO MEHBIIEH Mepe JABa YPOBHS MOJUTHYECKUX MHU-
¢doB 0 coObITusX BTOpOoil MupoBOii BoiiHEL. Tak Kak nmoiuTHyeckas MU(OIOrus JaHHOTO HarpaBiie-
Hus Oepér cBOE Hayaso B cTpaHax 3amaaHod EBpoIbI U akTUBHO Pa3BUBAETCS B HACTOSLIEE BPEMs
B pecniyonukax ObiBmero CCCP, cnenyer roBOpuTh 0 MOJUTHYECKUX MH(ax OOIMX Ul HbIHEII-
HEel MJIe0JIOTUYECKON OMMO3MIMHU coBpeMeHHOM Poccun. OTo — nepBblii ypOBEHb MOJUTHYECKON
mudosoruu o Bropoit MupoBoii BoiiHe. B nienTpe BHUMaHus 31echk Haxoautcs Coserckuit Coro3 ¢
€ro TOTAJIUTAPHBIM PEKMMOM U arpeCCUBHBIM I10/1aBJIeHUEM NMOpaboUIEHHBIX CTpaH EBpomnbl moxo-
noM Kpacnoit Apmun 1945 r. Toranmurapnsiii pexxum CCCP mpencraBisieTcs 31€Ch CXOXKHM CO
3HAYUTENIPHO OTJIMYAIOIIUMCA pPEeXUMOM Hamuctckod ['epmanun. OObeauHstomuM (aKTopoM
3/1eCh OKa3bIBAaeTCsl TOTAIBHOE MOJaBlIeHHe TpaB U cBOOO JIMYHOCTH. I'paduyeckoe nzodpakeHue
Ha MPAMOMU JIBYX TOTAJIMTAPHBIX PEKMMOB Ha IOIKOCAX MPSMOM C 3TOM IMO3UIMH ITO3BOJSET U30-
THYTh 3Ty HpsIMYI0 U cOIM3UTH moiroca. [lomyuuBiiascs, TakuM oOpa3oM, MOAKOBA rpaduyecku
JIEMOHCTPHUPYET CXOKECTh JIBYX TOTAIUTAPHBIX pexkuMoB (B Hauuctckoil 'epmannu u CCCP). [lo-
CTaHOBKA B OJMH PSJ COBETCKOTO M HAIIMCTCKOTO PEeXUMOB obecreHnBaeT modeny CoBETCKOro
Coro3a Haj Qamucrtckoil ['epmanueil U nopoxaaer Mu¢ o BTOPUUHOM OKKymanuu EBponbl — yxe
CHJIaMU COBETCKIO pexxuma. Maes paBeHCTBa TOTAIMTAPU3MOB aKTHBHO IMOJJEPKUBAETCS B CTpa-
Hax EBpocoroza. Tak, B 2009 r. EBponeiickuM napiaMeHTOM ObLI yUpexJI€H «JleHb maMsTH KkepTB
cranuHu3Ma u Haru3Ma» [2]. OcoOeHHO IIMHUYHBIM BBITJISAMT BHIOOp AHS mamstu — 23 aBrycra
1939 r., — nas moxanucanusa «llakra MonoroBa-Pub6enTpomnay, korga Coserckuii Coro3 ObLIT BbI-
HYXJIEH CaMHUMH >K€ €BPONEHCKMMHU CTpaHaMH TMOWTH Ha MOJNHCAHUE IOJ00HOTO JTOKYMEHTA.
Mexny TeM, MoJaBJIeHNE MPaB YeJOBEKa COBETCKUM OKKYIMAI[MOHHBIM PEXHMOM, TAKUM 00pazoM,
Na€T OCHOBaHME YTBEP)KJaTh paBHO3HauHOCTh oTBeTcTBeHOCTH CCCP M I'epmanum 3a cTpagaHus
HapozoB EBponbl. ITOT MU}, B CBOIO ouepeb Aa€T MOYBY /Il BOBHUKHOBEHUS YK€ COBPEMEHHOTO
MHU(a O MOCTOSHHOW yrpo3e co cTOpoHbl Poccum i T. H. «eBpomneickux meHHocrei». Jloruka
3nech mpocta: ecinu Coerckuid Coro3 ObUT HANIPOYB JIMIIEH ITHX IIEHHOCTEH, 1a U B COBPEMEHHOMN
Poccun npaBa yenoBeka Hapymarores, To Poccust — 310 yrposa BceMy LHUBHWIM30BaHHOMY Mupy. B
aHanuTH4YecKoM 0030pe oT stHBaps 2016 r. dpanmysckoro rocyaapcrBeHHoro «@®onma Pobepra
[Iymana» ykasbiBanochk: «Poccust paccMaTpuBaiach Kak CTpaHa ¢ aHTU3aIllaJHOW MOJEIBIO M I10-
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CTENEHHO TaKOBOW M CTAHOBMJIACK... <...>. AHTaroHW3M Mex1y 3anajaoMm u Poccuelt coxpansercsa»
[3, c. 138].

B 1o xe Bpems, ciemyeT Ha3BaThb M MOJUTHYECKHE MU(DBI, GopMupyemble B OTACIBHBIX
ctpanax. Tema Bropoilt MUpOBOM BOITHBI OCMBICIMBAETCA B KaXJA0W CTPAaHE HE TOJIBKO C UCIIOJIb30-
BaHHEM OOIINX MOJIMTUYECCKUX MAOIOHOB, HO U TPEOYEeT TBOPUECKOTO MOAX0/1a, T. K. HCTOpUYECKas
pOJIb pa3HBIX cTpaH B COOBITHAX 1939 — 1945 rr. Obla pa3IMYHON M TUKTOBAJIACH MPEANISCTBYIO-
[LUMH COOBITHUSMHU.

Tak, narmpumep, B ®PI" em€ B 1985 1. Obu1a mocTaBieHa 3a1a4a «HOPMaJIU3AIMH POILIO-
ro» WM «HOPMAaJH3allMd UCTOPUN». DTa 3a/1a4a Iperoaraia NpeyMeHbIIeHHe COOCTBEHHOM po-
nu ['epmanuu Bo BTopoit MuUpoBOil BOMHE 3a CUET BBIABMIKEHHUS Ha MEPBBIN TUIAH 0OCYXKICHUS He-
JIOCTAaTKOB, IPUCYIIUX MOJIUTUYECKUM CUCTEMaM Ipyrux crtpad, Hanpumep CCCP. Pemenue 3toit
3a/1auyd Ha4vajaoch C T. H. «CIIOpa UCTOPUKOBY» B 3amaaHoi ['epmanuu (1985 r.), B KOTOPOM NPHHSIIH
yaactue npodeccop CBobomuoro yausepcutera D. Hombre u dunmocod K. Xadbepmac. lozurmro
3. HonpTe mogaepxanu A. Xumarpyoep, . ®déct, 0. Xunpnaebpann u coBeTHUK KaHiyiepa OPT T,
Koxs M. Mtropmep. FO. Xabepmac, BbICTyNaBIINi C JIEBOLEHTPUCTCKUX MMO3ULUHN, MOTYYHUIT TOJ-
JIEPIKKY OT HCTOpHKOB X. Momm3ena n . Mekkes, Toramsero peaakropa xypHana «lIlmurensy
P. Ayrmraiitna u np. Karanuzaropom 3aBsi3aBIIErocs Cropa MOCIYXHJIO IMOCEHIEHUE KAaHIJIEPOM
®PI' T'. Kostem u npe3uaentom CIHA P. Peiiranom memopuana CC B butoypre B 1985 r. [1, ¢.52].
OOmwscHsI0Ch 3TO TeM, uTo BouHbI CC yxe npenctany nepen borom u apyroro cyna HaJ HUIMHU yxKe
BEPUINTH HE HaJ10. Tak MpOCTO M U3SAUIHO CTAJIO BXOAUTH B MOJIUTUYECKYIO MOy YECTBOBAHUE BOU-
HOB KapareiabHbIX oTpsiioB CC.

B xoze 3aBsi3aBieiicss qucKyccuu ObUTH OCTABIEHBI BOMPOCHI, KOTOPBIE U JIETTU B OCHOBY
LEeJIOT0 psiga MUGDOB: 3TO, YK€ YIIOMHHABIIASICS HAMH, «TE€OPHS IMOJKOBBD», MU(] 0 HEMEIIKOM Hapo-
1ie, KaK HapoJie->KepPTBbL, MU(] O MPEBEHTUBHOM XapaKTepe BOMHE TMTIEPOBCKOM ['epMaHuy IPOTUB
CCCP, mu¢ o pasencte I'VJIAI'A u Haumcrckux koHiyiarepeid. Ilpu atom, npyras — coBeTckast
I'epmanns — ['JIP — u3yyana MHYI HMCTOPHUIO M M3HAYAJIBHO MO3MLIMOHUpPOBaia cels, Kak aHTu(da-
IUCTCKOe TocyaapcTtBo. Hcropusi darmmcTckoro peiixa Obula OOBSBIEHA 3/1€Ch UYAOBHIIHON
omnoOkoi. [Tpectyruienus HaiusMma cBsas3biBanuchk B I'/IP, mpexae Bcero, ¢ mpecTyruieHusiMu B Bo-
crouHoi EBpone. B ®PI' tema mpecryruiennit Hanusma B Bocrounoli EBporie 3aManduBanach.
371€ech JOAT0€ BPEMsI CaMbIM CTPAIIHBIM IPECTYIUIEHHEM CUMTAJIOCh TOJIBKO MAacCOBOE YHHUTOXKE-
Hue eBpeeB. TakuM oOpa3oM, MpU3HAHUE BUHBI B OJJHOM, Kak Obl YCTPaHSJIO HEOOXOIUMOCTh MpH-
3HABaTh BUHY B IPYTOM.

Hropub6eprckuit nporecc nopoaus Mugp o ToM, 4to éce (!) riaBHblE NPECTYHUKHA HAIUCT-
ckoi ['epmaHuu — IIaBHBIE BUHOBHHKH pa3Bsi3blBaHUA BTOpON MHpPOBON BOWHBI U IPOBEICHUSA B
KU3Hb PEIICHUN MOJIUTUYECKOTO pexXuMa THTiIepoBckoi ['epManun yxxe HakazaHbl. OcTanbHbIE Ke
YYaCTHUKU T€X KPOBABBIX COOBITUI — JIMIIE «ITOMYTYHKH» HAIUCTCKOTO pexkuma. Mud o «momyt-
yiKax» OblT HEOOXOAMM MOJUTHYECKOMY PYKOBOJACTBY 3amaaHoi ['epmanuu, T. K. € mOIUTHYE-
CKasl JINTA B 3HAYUTEIBHOM CTENIEHU COCTOSAJIA U3 IOJIUTHYECKOM 31uThl TpeTbero peixa.

To e cTpemiieHHe YKIOHUTHCS OT OTBETCTBEHHOCTH 3a cOOBITHS BTOpoil MupoBOW BOMHBI
XapaKTEpHO HE TOJIBKO JJISl OTAEIbHBIX COLMAIBHBIX I'PYII, HO U JUIS LENbIX TocyaapcTB. Tak, st
T. H. «MaJIbIX CTpaH» XapakTepeH MU 0 HeoOXOJMMOCTH MaHEBPA MEXKY «OOJBIIMMU CTpAaHAMK,
KOTOpPBIE U OMNPEAEIsUIN BCIO TOJIUTUKY. Masble CTpaHbl, TAKUM 00pa3oM, JIUIIb JBUTAUCH B (ap-
Barepe, HAMEUEHHOM JpYyruMu. B To e Bpems, cTpaHbl, KOTOpPble HUKAK HEJb3s Ha3BaTh «MaJlbl-
MU, TAK)KE MBITAIOTCS AUCTAHIIMPOBATHCS OT CKOJIBKO-HUOY/b 3HAUMMBIX PEIIeHUI HaKaHyHE U BO
Bpemsi BTopoii MupoBoil BOWHBI, OOHa)XarOMIMX HENPUTIISAIHYIO CTOPOHY BHEIIHEH MOJUTHKU
HaIlMOHANBHBIX MpaBUTENbCTB. Tak, Ilonbima oObsBIsSET ceOsi >KepBOM arpeccuu TUTIEPOBCKOM
I'epmanun n CoBetrckoro Coro3a, HO BCAYECKHM YMAITUYUBAET O CBOEM y4acTUU B MIOHXEHCKOM Cro-
Bope 1938 r. u mocnenyromeii okkynanuu TemuHckol obnactu YeXOoCmoBakUM MOJIBCKUMHU BOWM-
ckamu [Tam xe].

B 2010 r. Ha poccuiickom TeneBueHUN ObLT oka3zaH GuibM A. Baiinbr «KaTeiHb» U TOTIA
e OblIa MpoBeeHA JUCKYCCHUS cpasy Mmocie mpocMoTtpa puiibMa mo GuiabMy U o coObiTusiM 1940
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r. B Kareinu [4; 5, c. 41]. Torna xe K.M. Kocau€seiM Ob1IO OTMEUEHO, UTO Tpareaust Katbiau, XoTs
1, 6e3yCcI0BHO, BayKHAs, HO HE €IUHCTBEHHAs B MOJIbCKOW ncTopuu. HanmprumMep, MOXKHO BCIIOMHUTh
T. H. «BOJBIHCKYIO PE3HIO» YKPAMHCKUMM HauMoHanucramu B 1943-1947 rr. Mexnay tem, coBpe-
MEHHas MPaKTHUKa MEXIYHAapOIHBIX OTHOIICHUN cuuTaeT ynoMmuHaHue KarbiHu Gosee mOIUTKOP-
PEKTHBIM, a yIIOMHUHaHUE «BONBIHCKOW pE3HW» — MEHEE U Ha caMy «BOJIBIHCKYIO pe3HIO» YKpauHa
OTBEYaeT OOBUHECHMSIMU B Tparenaun Ha XoamiuHe U Hanacsuabe B 1944 1. [8]. B Tom ke ¢punbme A.
Baiinpl, kak oOparun Baumanue B.T. TperssikoB, coBeTckas 30Ha okkynauuu [lonsmm o603HaueHa
COOTBETCTBYIOIIIMM KOMMEHTapHEM — «COBETCKas 30Ha OKKYINalMW», a HeMeukas — HeT. M xors,
YYaCTHUKH JUCKYCCUU OTKA3alIKCh MPU3HABAThH 3TOT ()UIBM aHTUPOCCUUCKUM, ONpENCIEHHBIN Te-
PEKOC B CTOPOHY aHTHUPYCCKOCTH ObLT OTMEUeH. BeposATHO, Ha MOAOOHBIX MoyHaMEKaxX, HEI0CKa-
3aHHOCTSX U BBIPACTAIOT BIIOCIEACTBUU NonuTHdeckue Mudel. [lomutrnaeckuii mud, Takum odpa-
30M, MOKET JIOBOJIbHO CYIIECTBEHHO MCKaXKaTh COOBITHS PEalibHOM UCTOPUH, BBIIETSS OHU U3 HUX
U 3amanuuBas apyrue. Tak, TOJIbKO OTKPBITOE YECTBOBAHUE YKPAMHCKUX HAIlMOHAJIUCTOB 3aCTaBU-
70 peacrasuTenen Biactei [lonpum Belpa3uTsh CBOE Hecoraacue 1o 3tromy nosoay B 2018 u 2019
IT., B TO BpeMsi, Kak TeMa KaTbiHU MyccupyeTcsi B OJIbcKOM obmiecTBe nmoctossHHo [10]. U ato mpu
TOM, 4YTO 3a BCE BpeMs cyliecTBoBaHus HezaBucuMoil [lonbim vy B 1920-1930 rr., Hu B 1945-2000
IT. IIpaBUTENbCTBO [lonblin He cornamaeTcsi nIpru3HaBaThb OTBETCTBEHHOCTh 332 BOGHHOE IMPECTYII-
nenue [lonpm, Koraa 3/1eck ObLUTH PaCcCCTPENISIHBI COBETCKHME BOSHHOCTY KAIIHE, MOMABIINE B MOJIb-
CKUU IUICH B XOJI€ COBETCKO-TIOILCKOM BOMHBI 1919-1921 rr. [5, c. 41]. [ludps! 316Ch HA3BIBAIOTCS
pasubie: oT 18 10 60 Thic. yenoBeK (KOJIMYECTBO PACCTPENHHBIX MOJSKOB B KaTblHu BapbupyeTcs
ot 2,5 no npumepHo 12,5 Teic. uenosek). [Ipu sTom, B Havane 1990-x rr. Bo Bpems Bu3uta B [1oib-
ury b.H. EnbubiaeiM Ob1TH mipuHECeHBl OQUIHAIbHBIE U3BUHEHUS POCCHIICKONW CTOPOHBI 32 COOBI-
tus B Kateinu. Mexay TeM, oJjibCKasi CTOpOHA 3a pacCcTpesl COBETCKUX BOCHHOCTYKAIIUX HUKAKUX
u3BUHEeHM Poccun He mpuHOocuia u cam (akT 3Toro npecrymieHus B [lonbie He sBisieTcs npen-
METOM MOCTOSIHHOT'O U aKTUBHOTO oOcyxkaeHus. bosee Toro, B 2015 r. MUHMCTp MHOCTpPaHHBIX A€
[MTonbmmm [Hxerox CxeTwHA, 3a8BUI, YTO MPEANIONaraeMblil MaMsITHUK MOTHOIINM KpacHOapMenIiam
B KpakoBe He JOKEH MMETh HAJMUCEH O TOM, YTO IMOJISIKM paccTpesUBalv IJICHHBIX, a yKa3aTh
Apyrue npuuuHel cMepth [11].

Ecnu Mugsr o Bropoii MupoBoii BoiiHE Ha TEPPUTOPUN OBIBIIUX COIO3HBIX PECHyONIMK SB-
JISFOTCSL U3BECTHOTO POJia «HOBOJETIOM», TO MoI00HbIE ke MU(DbI B 3amanHoit EBporne umeroT no-
ryio npeasicToputo. Tak, Mu(p 0 paBHO3HAYHOCTH TOTAIUTAPU3MOB, IO-BUIUMOMY, BBIPOC U3 MPEJ-
CTaBJIEHUsl O JecnoThyeckord Poccum BO Bce BpeMeHa, B IPOTUBOBEC BCErJa JEMOKPATUYECKOMY
Bamany [7, ¢.464; 13]. Mud o coBerckoii okkymaiui EBporsl ucxoaun u3 mMuda o mopaboieHrN
HapoloB elE B napckon Poccun. Tak, rpedecko-noiabckuil uctopuk Munrtuanec BapBoyHuc nu-
LIET: «...He OyAeT MpeyBeINYEeHUEM CKa3aTbh, YTO JIECMIOTHUYECKOE rocyAapcTBO Hapckoil Poccun u
CCCP 0651710 IOCTPOCHO Ha TPYIMax HEPYCCKUX MOKOPEHHBIX HAPOIOB, KOTOPBIC CTPAJalu B Teue-
HUE MHOTHX CTOJIETHH IO HTOM HUMITEpHATHCTHYECKOTo rocrnoactea Kpemis...» [3, c. 149].

Mugd o ToM, UTO HE MYXKECTBO COBETCKHUX JIIO/IEH, PEBOCXOJICTBO B BOCHHOI TE€XHUKE, BO-
€HHOM YIIPaBJICHWH, HE TPABUILHOCTh PEIICHUA COBETCKMX BOCHAYATHLHUKOB MPUBEIH COBETCKHMA
Hapon k nobene Hag ['epmanueit B 1945 r., a «reHepan Mopo3y, win mpecioByTas pacnyTuia (Imo
BocrioMuHanusM O. Mawnmireiina [6, ¢. 149]) — BocxomuT k mMudy B 3amagHoil uctopuorpaduu o
pou TOTO e «reHepana Mopo3a» (Mo-CyTH, peub UAET O MPUPOAHBIX yciIoBUAX Poccum) B pas-
rpome apmuu Hamosneona B 1812 r. Otcroga Bo3HHKaeT cieayroumii mugp — o toM, utro CCCP
onepxain nodeny B BoitHe ¢ ['epMaHuel 11eHON YeIOBEUECKUX MOTEpPh, HAMHOTO MPEBOCXOAIINX
repMaHckue norepu. T.e., peub UAET O «IIUPPOBOI 1Modene», T. K. HECMOTPSL Ha BCIO CBOIO arpec-
cuBHOCTb, CCCP He Mor B 4€M-TO HpPEBOCXOJIUTH ['€pMaHuIO MO OompeAeseHu0. ITOT MUQ, mo-
BUJIUMOMY, poJuics u3 Muda o TOTalbHOM OTCTanocTu U OeckynbTypHOCTH Poccuu, pacnpoctpa-
uéunom em€ B XVIII-XIX BB. [7, ¢.464; 14]. [TonpaBka Ha TO, 4TO U3 OOIIETO KOJMYECTBA COBET-

CKHUX IOTEPb BOCHHOCIYXAIIUC COCTABJIAIOT MNPUMCPHO ITOJIOBHHY, €CTCCTBCHHO, HCKIIOYACTCA
[12].
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Heo6xoanmo 4€TKO 0CO3HABATH, YTO OJHAXKABI 3aIlyIEHHBII B MACCOBOE CO3HAHME Happa-
TUB B BUuAe Muda, Hascezoa (!) ocTaércst B KyJIbTYPHOM TI0JI€ HAIMK U (QYHKIIMOHUPYET HaPSIY C
O0OBEKTHBHOM HMH(OpMaIUEH, mpeniaras KOHHOTAIMIO, KaK BO3MOXKHBIH BBIOOp HMHTEpIIpETaIHi
peanbHBIX COOBITH, SIBJCHUN W mporieccoB. [Ipu onpenenénnoit momuepxke (GUHAHCOBOM, FOPHU-
IMYECKON, MHPOPMALMOHHOI ) MU} criocoOeH 3aMeHUTh o000 AEHOTAT YaCTUYHO, UIIH JIAaXKe MOJI-
HOCTBIO €r0 BBITECHUTH U3 MaccoBOro cosnanus [9, ¢. 195-196]. Tak, nanpumep, ooBuHeHnss Kpac-
HOW ApmuM B OKKymauuu EBpombl 3aMeHMIIM COOOI0 peasbHBIA CTpax €BpOIEHIIEB B TOM, 4YTO
Kpacnas Apmust moxket octaHoBUThCs Ha rpanunax CCCP u muccuro ocBoOoxaeHusi EBporbl ot
Halu3Ma IIpeI0CTaBUT UM caMUM. B kauecTBe qpyroro npumepa MOKHO IPUBECTU CO3JaHUE UHOTO
nonuTHYeckoro Muda o Bropoit MupoBoii Boiine — Muda 06 000CHOBAaHHOCTH aMEPUKAHCKUX OOM-
6apaupoBok XupocuMmsl 1 Haracaku. B 2007 r. munuctpom o6oponsl SAnonnn @ymuo Kromoii Ob1-
JI0 CIIeNaHo 3asiBICHUE, YTO OH «He AepxkHuT 371a Ha CLIIA» 3a aToMHyI0 60MOapIUPOBKY SITTOHCKUX
rOpOJI0B, MTOCKOJIBKY OHA TIOMOTJIA MPEIOTBPATUTh OKKYMAIMIO 0. XOKKAJI0 COBETCKMMHU BOWCKa-
miu [16]. Takum oOpa3om, sxepTBbI saepHoit 6ombapauposku BBC CIIIA, a sto He meHee 450 Thic.
qenoBeK [15], 0OBSBISAIOTCS MPENIOYTUTEIFHEE COBETCKOM OKKymamuu XOokkaimo. [Ipu ompene-
NEHHBIX YCIOBUSX, 3TO 3asfBIIEHUE AMOHCKOTO MOJUTUKA MOXET CTaTh HadaioM Muda o mpeamno-
YTUTEIBHOCTU CMEPTH COBETCKOMY (B HACTOSIIEE BPEMSI POCCUNCKOMY) IIEHY, J1aK€ HECMOTpPs Ha
MOYTH MOJYMUJUTMOHHBIE KEPTBBl MUPHOTO HaceleHus. BrpoueM, ocTtaércs HaueaTbes, 4YTO caMu
PAIOBBIE SAMOHIIBI CBOEIO OTHOILIEHHUS! K 3TOM CTPAHULIE CTBOEH HMCTOPUU HE MOMEHSIOT, XOTH... B
1945 r. coBeTcKUM cojaaraM, TOXe, MO-BUAMMOMY, Ka3alloCh, YTO HUKOMY HE MPUAET B TOJIOBY
MEHSATh MECTaMH HalaJaBIIyI0 1 O0OPOHSIONIYIOCS CTOPOHBI B BoiiHE ¢ ['epmanueii.

TakuMm 00pa3zom, MO HalleMy MHEHHIO, MOKHO BBLICTUTh MU(BI, HAIIPaBICHHBIE HA «HOP-
MaJM3al1I0 HCTOPUN» OTAENIBbHBIX CTPaH Y€pe3 BBICTABICHNE HENPUIJISAHBIX CTOPOH IPYTUX rocy-
JapCTB U PEXKUMOB, MU(DBI, 00yCIOBIEHHBIE COOBITUSMU CETOJHSLIHETO JHS M HalpaBiIeHHbIC HA
TO, YTOOBI 3aMOJIYYUTh, WM COXPAHUThH BHITOJJHOTO COIO3HUKA M M30aBUTHCS BCEMU CHJIAaMHU OT He-
BBIFOJTHOTO (OBIBIIIME COIO3HBIE peclyOINKH, a HhIHE YKpauHa U cTpanbl bantumn). Mudsl, kacaro-
uruecst poniu Coserckoro Coro3a Bo BTopoii MupoBoii BOIHE, OYEBUIHO, MOTYT UMETh IITyOOKHE
KopHU B EBpore W BOCXOIHUTH K YK€ JaBHO CIOXKHBIIMMCS 3]ieCh cTepeoturniam o Poccum [7, c.
464]. Camo co0010, OTHOBPEMEHHO C ATHUM IOBBIIIACTCS IIeHAa COOCTBEHHOW JEMOKPATUYHOCTH (B
CMBICIIE MEXIYHApOIHOro OpeHaa) U COOCTBEHHOM MEXAyHapOoJHOW 3HaYMMOCTHU. BoT mouemy, B
aMEepUKaHCKOW MCTOPUU MbI HE YBUAUM HHM OUTBHI 32 MockBy, HU Cranunrpana, Hu Kypckoil nyru
B TOM KOHTEKCTE, B KOTOPOM OHHM n3y4arorcs B Poccum.

Bcé ckazanHOe BbIlIe, MEXIY TE€M, TOJDKHO UMETh B BUIY JBa BaXHEUIIUX (akTopa: mep-
BbIf — ONEpUpPOBaHNE UCTOPUYECKMMHU (PaKTaMU HE MOXKET CIOCOOCTBOBATH IMOBBIIICHUIO YPOBHS
JIOBEpUSI MEX]ly TOCYAapCTBaMH, €CJIM OKa3bIBAE€TCSA Ha MPAKTHUKE >KOHIJIMPOBAHUEM JaTaMH, UMe-
HaMH U COOBITHSMH, a MMOTOMY TpeOyeT OueHb OCTOPOXKHOI0 nojaxona. CTpemieHne «HOpMalIu30-
BaThb» CBOIO HCTOPHIO HEJb3d OCYIIECTBISATh 4Yepe3 HUCTopuueckue (Qanbcudukanud U, IMo-
BUJIUMOMY, B paMKaX KOMIUIMMEHTapHOI'O MOJX0Ja B MEKIYHApOJIHBIX OTHOIICHHUSX Jela Mpo-
IIJIOTO JIOJDKHBI PacCMaTpUBATBHCS Y3KUMHU CIIELUAIMCTaMHU, 0€3 CONMpPOBOXKIEHUSI MAacCOBOW HCTe-
pun B oOmecTBe. Bropoii acmekr kacaercs 0€30MaCHOCTH Ha YPOBHE KyJIbTYpHO-HAIlMOHAJIBHOU
MaMsTH, T. H. «IIOJUTHKHU MaMsITH» U CBA3aH ¢ Benyuleiics ceiiuac npotus Poccun nudopmannon-
HOM BOIHOH. DTO 03HAYaeT, 4To JI0 Te€X MOp, OKa B Mpecce, MyOJNYHbIX 3asABICHUSIX MOJIUTHUKOB, a
TaK)Xe B OTJIEIbHBIX MEpPONPUATUAX (KaK, HapuMep, yCTaHOBKA naMsaTHUKOB congatam CC, cHoc
COBETCKUX NMaMATHHUKOB BOWHAM-OCBOOOJHUTEISIM B OCBOOOXKIEHHBIX CTpaHax U T. 11.) OyaeT mpu-
CYTCTBOBaTh KOMIIOHEHT MH(OPMAaLMOHHONW BOWHBI, HEOOXOJUMO BECTH IOCTOSHHYIO paboTy B
CMU, chepax HayKu U KyIbTYpbl, MyOIUKAIMK apXUBHBIX MAaTEPHAIOB U T. JI. C LIEJbI0 podeccu-
OHAJILHOT'O OCBEIICHUS CaMbIX Pa3JIMYHbIX ACHIEKTOB BTOpOil MUPOBOM BOMHBI, @ 3HAYUT BCIYECKHU
MPEIATCTBOBAaTh MaJeHlleMy HCKaKEHHIO HCTOopHuecKuX (akroB. Hamo momarath, 9To TOJBKO
YEeCTHBII U HEMPEeIB3SIThII MOAXOI K UCTOPHH MOKET OBbITh YCIIOBHEM BeJIE€HUS KOHCTYKTHBHOI'O
JManora MeX1y crpaHamu, (pakTopoM, OBBIIIAOIINM YPOBEHB TOBEPHSI MEKIY HUMHU.
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AnHomauyusn

B cmamve ananusupyemcs ponwv Egponetickoeo cowsa (EC) sosHympunorumuueckux npoyeccax 8
cmpanax pecuona FOxcnozo Kasxasa 6 nauane XXI gexa. Ommeuaemcs, ymoEsponetickas noaumuKka coceo-
cmega (EIIC) bvina nanpaeiena na pasgumue EC npusunecuposantvix OmHowleHUll ¢ SmMumu CmMpaHamu.
Medwcdy mem oxasvieaemas UMOUHAHCOBAS NOMOWD ObLIA CEA3AHA C PAOOM BANCHLIX YCI08UL, MAKUX KAK
passumue 0eMOoKpamuy, YnpoueHue 8epxXo8eHCmsed Npaed,y8adcerue npae uenogexd.YckopeHnoe npoosu-
JHcenue KaKou-1ubo u3 Smux CMpanno nymu peQopmuposanus ROIUMU4ecKol CUCmembl 2apaHmuposaiano-
Jyyenue NPUOPUMEmMHO20 Mecma cpeodu noiyuameneli e8pOneticKol NOMOuju.

Mamepuainwvt, Memoowl, pe3yibmanot U 00CYIHCOEHUA

B pabome swiasnen mexanusm cooelicmeusi EC npogedenuio 0eMoKpamuiecKux pe)opm 6 Cmpanax
FOxcnozo Kasraza. Ocobenno smo nposeunocs na npumepe I py3uu: npumeHerue NPUHYUNAG noaumudecKo
obycnosrennocmu epamxax EIICeecoma nonoxicumenbHo HOBIUALO HA NPOBEOeHUEe UHCIUMYYUOHHBIX U3Me-
HeHull 8 smoti pecnyoauxe.lloopodono npocuescusaemes gzaumooeticmaue medxncoy EC u Ipysueii 6 gvinosnne-
HUU pA3TUYHBIX NPOEKMO8 8 pamkaxnoonucantozo 6 2016 2. e6po-epy3uncko20 accoyuupo8aHno2o coanauie-
nusi. Koncmamupyemcs, umo nocie amozo cobvimusi omuowenus mexcoy EC u I'pysueil noousiucey na xaye-
CMBEHHOHO8bIU YPposeHb. B yenom ycnewnopassuganuce makace ceasu EC ¢ Azepbaiioscanom u Apmenuetl,
OCHOBAHHbIE HA NPUHYUNAX OeMOKPAMUYU, BEPXOBEHCIEA NPABA, YBANCEHUSL 2PANCOAHCKUX NPAB.

3akniouenue

Paccmompes ocnosnvie nanpasnenusi compyorusecmsa ¢ HuMU,8 pabome cOelaH 8bl800, MO 8PAC-
cmampugaemviti nepuod EC uepan 3amemuyro poib 8 CILONCHbIX GHYMPUROIUNUYECKUX NPOYECCAX 8 IMUX
CMpanax, u 3ma meHOeHYus NPoOOIHCALA OCMABAMbCA YCIMOUYUBOU.

KuaroueBbie ciaoBa: Eppomneiickuii coro3, crpansl FOxxHoro KaBkasza, MeXayHapoAHbIE OTHOIIE-
HUSL,pPETHOHANIbHBIE TEOMOMTUYECKUE TTPOLIECCHI, EBPONEHCKUE TPOTPAMMBI.

Abstract

The article analyzes the role of the European Union (EU) in the internal political processes in the
countries of the South Caucasus region at the beginning of the XXI century. It is noted that the European
Neighbourhood Policy (ENP) was aimed at developing the EU's privileged relations with these countries.
Meanwhile, the financial assistance provided to them was associated with a number of important conditions,
such as the development of democracy, the strengthening of the rule of law, and respect for human rights.
The accelerated progress of any of these countries on the path of reforming the political system guaranteed a
priority place among the recipients of European aid.

Materials, methods, results and discussions

The paper identifies the mechanism of the EU's assistance to the implementation of democratic re-
forms in the countries of the South Caucasus. This was especially evident in the case of Georgia: the appli-
cation of the principle of political conditionality within the framework of the ENP had a very positive impact

214 Bbinyck Ne2, 2021


mailto:koibaevbg@mail.ru/
mailto:koibaevbg@mail.ru
mailto:revazov.v@yandex.ru
mailto:revazov.v@yandex.ru

COBPEMEHHAA HAYKA U UHHOBAUWUMU

on the implementation of institutional changes in this republic. The interaction between the EU and Georgia
in the implementation of various projects under the agreement signed in 2016 is traced in detail. Euro-
Georgian Association Agreement. It is stated that after this event, relations between the EU and Georgia
have risen to a qualitatively new level. In general, the EU's relations with Azerbaijan and Armenia, based on
the principles of democracy, the rule of law, and respect for civil rights, have also developed successfully.

Conclusion

Having considered the main areas of cooperation with them, the paper concludes that during the pe-
riod under review, the EU played a significant role in the complex domestic political processes in these
countries, and this trend continued to remain stable.

Key words:The European Union, the countries of the South Caucasus, international relations, re-
gional geopolitical processes, European programs.
BBengenue

[Tonutnyeckue npoueccel B crpaHax FOxHoro Kaskaza B Hauane XXI BekaHOCHIIUAOBOIBHO
IIPOTUBOPEUYMUBBIN XapakTep. YHHUKAJIbHOE I'€ONOJIUTHYECKOE I0JIOKEHHEe, reorpaduueckas Onu-
30cTh K EBpone ycunuBanu BHMMaHue K peruoHy FOxHoro KaBka3a co CTOpOHBI BeIylUX 3amaji-
HOEBPONCHCKUX CTpPaH. MOIIHBIM CTUMYJIOM JUISl aKTHMBU3ALUUMUUX I0KHO-KaBKAa3CKOW IOJUTUKU
SBUJIOCH OOHapy>keHHe B Kacriniickom cyOpernoHne KpymHbIX 3alacoB YHEPTETHUECKOTO CHIPBS: T10-
clieZiHee 00CTOSTENbCTBO MPUAABATIO ATOMY CYOpErnoHy Ype3BbIYaiiHO Ba)KHYIO POJIb B SHEPIeTH-
yeckoM cHaOxeHuu EBpomnbl. B konTekcTe npoucxonsamux B KOxxnom KaBkase reonoguTH4ecKux
IIPOLIECCOB MHCTPYMEHTOM DPEAIU3allii MOJIMTUKKA BEAYIIUX CTpaH EBpombl B 3TOM HalpaBiIeHUU
crant EC u ero uncruryrsl. TeopeTnueckoil OCHOBOM CTaThbU SBUJIOCH U3JI0KEHUE CYLIHOCTH U CIIE-
uupukus3zaumooTtHomeHuit EC co crpanamu HOxxnoro Kaskaza B pamkax EIIC ;BwisBneHue mnpo-
O7eM, BO3HUKIINX HA MYTH MX PA3BUTHS, PACKPHITHE MEXaHH3Ma COTPYAHUYECTBA MEXKIYy HUMH B
JIBYCTOPOHHEM U MHOT'OCTOPOHHEM (hopMaTax.

Marepuanbl M1 MeTOABI HCCJIEAOBAHUS

OMIUpUYECKOl OCHOBOW paboThl SIBUIUCH oduuuanbHble gokyMeHTsl EC, Takue kakEBpo-
neickasg crparerus OesomacHoctd (ECB), 2003 r. («European security strategy»,
ESS);Espomeiickas ~ momutuka  cocenctBa  (EIIC), 2004  r.(«European Neighbourhood
Policy»ENP);nporpamma Boctounoe maptHepctBo (BO), 2009 r. («Eastern partnership»,EP);a
TaKXe OTAEJbHbIE MOJOXKEHHUS, BHECEHHbIE B TEKCThl KOHCTUTYLIMOHHBIX 3aKOHOB A3zepOaiikaHa
(2009 r.) u Apmenuu (2017 r.). mocie NPOBEJEHHBIX B 3TUX CTpaHaX pedepeHyMOB.

Mertononornyeckoii OCHOBOM pPa0OTHI SIBJIETCS MPUHIMI OOBEKTUBHOCTH B OCBELICHUU
KJIFOUEeBBIX MpobiemM Boe3anumooTHoueHusx EC co crpanamu FOxxnoro KaBkasa.llx uccnenoBanue
IIpeIoaracT UCIoJIb30BAHUE METOJOB MHCTUTYIIMOHAIBHOTO, CPABHUTENIBHOIO aHAJIN3A.

Pe3yabTaThl M 00Cy:KI€HUE

Pacmmpenne cocraBa EC B Hauasie HBIHEIIHETO CTOJIETHSIOLEHUBAIKNCH 3JIMTAMHA BOCTOYHBIX

CTpaH-cocezieil ATOro 0ObeIMHEHMS], KaK BaXKHOE UCTOpUYecKoe coobiTe. HecMOTpst HaHEKOTOPbIH
CKENTHUIM3M, IPUCYTCTBYIOIIMK B HAa4yajle 3TOro Mpoliecca, MpakTuka nokasana, ytToEC pacnosnara-
€TOOJIBIIM TOTEHIIMATIOMIJISL PA3BUTHUSI OTHOIIEHWH C BOCTOYHBIMHU COCEISIMH, 3aUHTEPECOBAH B
COTPY/IHUYECTBE C HUMHU B CO3JJaHMM 30HBI O€30MACHOCTH U OJ1arococTosHus. B 3T0T nepuoacrano-
BUJIOCH Bce Oosiee oueBUIHBIM, YTO rpaHuiibl EC B onpe/iesieHHOM CTeNeH! SBISIFOTCS YCIOBHBIMU,
U B 3TOM CMBICIIE Y BOCTOUHBIX CTpaH-COCEJEH MOSBWINCH OJaronpHsITHBIEBO3ZMOKHOCTH IS
HaJa)KMBaHUS C HUMCOTPYIHUYECTBaB cepe MOIUTHKH, OE30MaCHOCTH, SKOHOMHUKHU U KYJIbTYpBHI.
I'maBHo# nenpto EIIC Obl0 3asiBIeHO yKpersieHne 6e30MacHOCTH M pOCT OJIaroCOCTOSIHUS BCEX 3a-
MHTEpecoBaHHBIX CTOpoH. Ilyrem ee peanuzamuu EC Obul HaMepeHCOAENCTBOBATHYTBEPKICHUIO
JI€MOKpATUH, CTAOMIIBHOCTH U POCTY OJIArOCOCTOSIHUSA HAa COCEIHUX C HUM Tepputopusix. O6 sTom
oTMedanoch B EBporetickoii ctpateruun 6e3omacHoctu (ECB), omobpennoit B nexabpe 2003 r. B
HelnmoguepkuBanock, uto ECcTpeMHUTCS K CO3JaHMIO 30HBI PAa3BUTHA, (OPMHPOBAHUIOKKOIBIIA
IPY’KECTBEHHBIX CTPaH», ¢ KOTOPBIMUMOXHO OYyAET MOAJepKUBATbBBICOKOIO YPOBHSI OTHOLIEHHUS
[2]. B TO e Bpems ciiefyeT 3aMeTuTh, 4To B pamMkaxEIIC He mpenycMmaTpuBanock MperocTaBlIeH U-
€BOCTOYHBIM CTpaHaM-TIApTHEpaM KaKUX-JIMOO mepcrnekTuB npucoenuHenus k EC, He mpennara-
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JTUCHIIPUBIIICTUPOBAHHBIE OTHOIIIEHUSI CHUM, PABHO KaK U CIIOCOOCTBOBAaHWE B JOCTUKCHHUH IEJIeh
B Pa3IMYHBIX 00J1ACTAX COTPYAHUYECTBA.

B xone peammzauuuEIIC craBmiioch 3afauell paclIMpeHUE COTPYAHUYECTBA CO CTPaHAMU
Boctounoii EBpornbl, a Takke pernona FOxuoro KaBkaza. OgHako y4uThIBas pa3Hbli YPOBEHb UX
pa3BuTHs,B bproccene mpuaepxkuBanuch npuHIMNAAU(GHEPEHIUPOBAHHOTO MOAX0Aa K PAa3BUTHUIO
otHoweHu# ¢ HUMHU. EIICocymecTBasI0Ch B COOTBETCTBUU C TIOJIOKEHUSMU, OTPAXKEHHBIMU B JIBY-
ctopoHHux cornamenusx EC ¢ atumu ctpanamu. CTOpOHBI pacCMaTpUBaIM 3TU COIJIALLIEHUS KaK
CTPATETUYECKHU Ba)KHbIE, ITOCKOJIBKY B HUX COAEPKAJIUCH MOJUTUYECKUE M SKOHOMUYECKUE Mapa-
METPBI, MMO3BOJISIONINE ONPEACTUTh B OYAYIIEM YpOBEHb JOCTUTHYTOTO MPOrpecca BOTHOIICHUSX
EC c BoctounbiMu cTpaHamu-coceasmu. CoriameHusi 0 COTpyAHHYECTBE 0a3UpOBAINCh HA TPUH-
LUIIaX YBAXEHUS IIPaB M MHTEPECOB CTOPOH, HO B TO K€ BPEMs, OHM OTIMYAIMCh APYT OT JApyra
Hanuuuempsiia GpakTopoB, TAKUX Kak oOImMiypoBeHb B3auMojelcTBus ECc oTAenbHBIMUBOCTOY-
HbIMHM CTpaHaMHU-TIApTHEPAMMU,IIOTPEOHOCTH KaXKJIOM M3 3TUX CTpaH, MOJIYYHUBIIME OTPaKEHHUE B
JBYCTOPOHHUX COIVIAILICHUSX, YUET B3aUMHBIX HUHTEPECOB CTOPOH U JIp.

B nmocrcoBerckuit nepuox B crpanbl FOxuoro KaBkasa crana mocrtynaTh 5JKOHOMHYECKast U
¢bunancosas nomoip u3 EC, 4To MMeno BaKHOE 3HAYCHHE B CIIOXKHBIN MEpeXOHbINH mnepuoj [6].
BeutnpaspaboTaHbl MPOEKTHI TTOMOIIM 3TUM CTpaHaM, B YaCTHOCTH, IPOTrpaMMa TEXHUYECKOH MO-
momu CHI'(TACIS), Brirouaromiasi Takue Ba)KHbIE HANpaBICHUS,KaK MHCTUTYLHUOHAIBHBIE, 3aKO-
HOJIATETIbHBIC M aIMHHUCTPATHUBHBIC pe(OPMBI; YACTHBIA CEKTOP W YIKOHOMHYECKOE Pa3BHTHE; CO-
[UATbHBIE AaCMEKThl TPAaH3UIMM, pa3BUTHE WHQPPACTPYKTYPHI; sAepHas O€30HMacHOCTh U T...
[5].Cpenu npoektoB nmomomin EC BakHOE MeCTO 3aHMMalla Takke mporpamma«EBponeickuii nH-
CTPYMEHT coJieiicTBuUs neMokpatuu u npaBam ueioekan(EIDHR) [11]. B ee pamkax paboratoiue
B [ py3un HenmpaBuUTENbCTBEHHBIE Opranu3anuy noaydmin B 2004-2006 TT. rpanThl Ha OOIIYIO CyM-
My 17 muH. eBpo [9]. CaenyeT OTMETUTh, YTO B 3TOM MPOrpaMMe NPUOPUTETHHIM HaIpaBJICHUEM
Bcer/ia Oblia Mojiep kKa B peciyOInKe He3aBUCUMBIX Macc-Meua U MapJIaMEHTCKUX CTPYKTYP.

B npouecce peanuzanny €BpoNnencKUX MPOrpaMM MOPOM BO3ZHUKAIM CIOKHOCTH H3-3a IIO-
JUTHKHU pyKoBojcTBa cTpaH FOxHoro Kaskasza. [Ipexe Bcero 3To kacanock Apmenun. Tak, B xoJie
ounmansHoro Buzuta B MockBy 3 cents6ps 2013 r. npesunenta pecnyoauku C. CapresiHa Ob110
03By4eHO >xenanue EpeBana crate uneHom EBpasuiickoro tamosxennoro corosa (ETC), a 10 okts6-
ps 2014 r. Apmenus Bcrynwia B EBpasuiickuii skoHomuyeckuii coro3 (EQC) [12]. D10 coObiTue
CIIY>)KMJIO CBUJIETENILCTBOM TOMY, YTO BJIACTU ApPMEHUU NPUIAIOT BaXKHOE 3HAUEHUE PA3BUTHUIO OT-
HoweHui ¢ Poccuiickon denepanuent. B To ke BpeMsl, U3MEHEHHE apMSIHCKOTO BHELIHEIIOJIUTHY -
CKOTO Kypca ObUIO BCTPEUYEHO ¢ KpUTHUKOHN B pykoBojacTBe EC, HaznesBIIerocs Ha CKOpyIo UHTErpa-
U0 APMEHUH B €BPONENCKUE CTPYKTYPHI.

Oco0oe ero HeJOBOJBCTBO BbI3bIBAJNI TOT (PAKT, YTO pelieHre 00 U3MEHEHUH BHEIIHENOIH-
TUYECKOT0 Kypca ApMEHHMH OBLJIO MPUHATO CIYCTS! HECKOJBKO MECSIEB TOCIe OPHUIIHATIBHBIX Tepe-
TOBOPOB pyKoBoauTENEH pecryonuku B bproccene [1].B 310 cBsI3u B €BPOMEHCKUX MOJIUTHUECKHUX
Kpyrax He CKpbIBAJIM COXKaJEHUS M3-3a U3MEHEHUs! BHEUIHENOJIUTUYECKOTO BeKTOpa ApMEHHH, TO-
jaras, 4to IyTeM pa3BUTHs napTHepckux cBszeil ¢ EC MoxHO ObIIO JOCTHYL MOAEPHU3ALMH B
ATOU pecmyOIrKe MOTUTUYECKUX U SKOHOMHUYECKUX MHCTUTYTOB, OCYIIECTBUTH TaM JIEMOKpATHY e-
ckue pedopmsl [4].

Onmno3uioHHAs YacTh apMSHCKOIO 3JIEKTOpaTa BBHICTYMHIIA C OCYXKIECHUEM IMOJIUTHKU PY-
KOBOJICTBAa CTpaHbl U MOTpeboBajia BHECEHUS U3MEHEHUN B KOHCTUTYIUIO, IPEIyCMaTPUBAIOIINX
nepepacnpeielieHue MOJIHOMOYMI B MOJb3Yy MapiaMeHTa HpPH OJHOBPEMEHHBIX COKpPAILEHUSX
BJIACTHBIX TIOJTHOMOYMH Y MPE3UJEHTCKOT0 HHCTUTYTA. DTH TpeOoBaHMs ObUIH MOACpKAHBI TAKKe
MEXIyHapOAHBIMUA OpraHu3auusmMu, B yactHoct CoBerom EBpomnbl. B pe3ynbrare mo utoram mnpo-
BeneHHoro 27 Hosops 2005 1. pedepeHymMa B KOHCTUTYIHIO ObUTH BHECEHBI CYIIECTBEHHBIC U3Me-
HeHUs. B opuImanbHBIX apMSHCKUX UCTOYHHKAX HOBBIA TEKCT C MCIPABICHHUSIMHE MOJIYYMII Ha3Ba-
Hue «Bropoit Koncruryuuny, nnm xxe«Konctutynuu 2005 r.». BHeceHre n3MEHEHU B KOHCTUTY-
1IUI0 OBUTIO OOYCIIOBJIEHO TEMH 00s3aT€IbCTBAMHU, KOTOpbIe ObLIM NMpHHATH ApMmenueit nepen EC.
[TpoekT KOHCTUTYIMH OBLT pa3paboTaH KOATWIIMEH MPABUTEIHCTBEHHBIX MApPTHH W OpraHU3aIlUid.
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ITo nannbiM LleHTpanbHONM W30MpaTeNbHOW KOMHCCHH B pedepeHayme NpHuHIo y4dactue 64%
IPaKJaH CTPaHbl, U3 HUX 32 BHECEHHE U3MEHEHHUI B KOHCTUTYLMIO porojocoBaio 93,3%.B ces3u
C HEOOXOJMMOCTHIO BHECCHUS H3MEHEHHI B KOHCTHTYIHIO 6 jekabpst 2015 r. 6bu1 mpoBeneH pede-
peHAYM, MOJAeP>KaHHbBIN OOJNBIIMHCTBOM apMSHCKOTrO HaceineHus. HoBble u3MeHeHus npeaycMar-
pHUBaJIK IEPEXO OT NPE3UCHTCKOM K mapiIaMeHTCKON (hopMe ImpaBieHus, a TAaK)Ke 0TKa3 OT Maxo-
pUTApPHOM CHCTEMBI BHIOOPOB B MapiaMeHT [7].

BHeceHHble B KOHCTUTYLIMIO APMEHUU W3MEHEHHS O(UIMATBFHO BCTYIWIN B CHIIY B SIHBape
2017 r.CornacHo UM, TOCYJapCTBEHHOE YIPABJICHUE CTPOUTCA IO MPUHIIMITY pa3eieHUus BIacTel
nbananca MeX/1y 3aKOHOAATEIbHOM, HCTIOMTHUTENBHON U cyaeOHOoN BiacTeio (cT. 5). Takas Gpopmy-
JIMPOBKA MPUCYTCTBOBAJIA TAKXKE B TEKCTE KOHCTUTYLIMH, NPUHATOU B 1995 r., 0qHAKO 110 uTOram
pedepenayma 2005 T., u ocodeHHo pedeperayma B 2015 r. mpuHIUT pa3felieHus BIacTei OKOHYa-
TEIbHO ObUT 3aKpeIyieH B KOHCTUTYIUHU pecnyonuku [3]. B menmom, mpociexuBas 3a Mpoieccom
MOJIEpPHU3ALMU KOHCTUTYLIMOHHOTO 3aKOHOJATENIbCTBA B APMEHUHU, CIIEyeT OTMETUTh, YTO IOJIHU-
TUYECKUE UHCTUTYTHI B pecnyOinke (GopMHpOBANINCH B YCIOBHUSX CHIIBHOTO BHEIIHETO BO3JACH-
crBus. B 1991 r. B ApMenun Havascs mpouecc TpanchopMaius NOIUTUIECKON CHCTEMBI, KOTOPBIHA
COIPOBOXKAAJICS MPOTUBOIOCTABICHHEM HOBOTO OOIIECTBEHHO-TIOJUTHYECKOTO YCTPOMCTBa CTa-
pOM, COBETCKON MOJEIH.

B crnoxHbIX ycnoBusax TpaHchopMUpOBaiach U MoJMTHYECKas cucteMa B AzepOaiikaHe B
Havane XXI Beka. JleificTByromias B pecryOnnke KOHCTHTYLUs Obuta ipuHsaTa 12 HOsiOpst 1995 . B
2002 u 2009 rr. 6pu poBeeHbI pedepeHayMBbI, IO UTOraM KOTOPBIX B KOHCTUTYLIUIO ObUTH BHE-
CEeHbI BayKHBIC MonpaBKu. COrIacHO UM, B TIEPBOM TYpE MPE3UIECHTCKUX BHIOOPOB LIS MTOOEIBI KaH-
JIUIAaTy MOXHO OBLIO MOJYYUTh MPOCTOE OOJBIIMHCTBO T'OJOCOB (a2 He 2/3 romocoB usbupatene,
KaK 3TO MPaKTUKOBaIOCh panbiie). [locie nposenennoro B 2009 r. pedepenayma B 29-Tu cTaThsix
KOHCTUTYIIUU ObLJI0 BHECEHO 41 M3MEHEHUM, B COOTBETCTBUH C KOTOPHIMH TOJTHOMOYHSI TIPE3UICH-
Ta CyILIECTBEHHO BO3pociu. byayun rimaBoil rocynapcTsa, OH CTajl OCYLIECTBISTh KOHTPOJIb 3a JIes-
TEJBHOCTBIO HCHOJHMUTENbHOM BiacTu. Crenuduka pasjeneHus BIAacTed B TIOCyJapCTBEHHOM
ycTpoiicTBe A3epOaiiikaHa J1aBaja MMoBOJ MoJlaraTh, YTO B MOJUTHYECKOM MPOLECCE JOMUHUPYET
MPE3UACHTCKMM MHCTUTYT: UMEHHO MPE3UIEHT PYKOBOAWII KaK BHYTPEHHEH, TaK U BHEIIHEN IOJIH-
TUKOHN pecnyOnuku. B 370l cBs3u B moaroroBieHHOM Benenuanckoil komuccuu Coera EBporbl
3aKJIIOYEHHUH YKa3bIBAJIOCh, YTO MPE3UACHT A3epOaiikaHa cOCpeJOTOUMII B CBOUX pyKax HMIMPOKYIO
BiacTh [15].
eas of Limited Statehoo
Transformative Power Europe?

The EU Promotion of Good Governance in

Areas of Limited StatehoodB ciioxxHbIX ycloBusAX TpaHCHOPMHUPOBAIACH U MOJUTHYECKAs CHCTEMA
B Asepbaifpkane B Havane XXI Beka. /[lelicTByromias B pecryOauke KOHCTUTYIHS ObLIa IpUHSATA
12 Hos1Opst 1995 r.B 2002 u 2009 rr. 65111 poBeACHBI peepeHyMBbL, IO UTOraM KOTOPBIX B KOH-
CTUTYLIMIO OBLIIM BHECEHBI BaKHbIE MONpaBku. COrJIacHO UM, B IEPBOM Type NMPE3UAEHTCKUX BHIOO-
POB Ui o0eAbl KaHAUIATY MOXHO ObUIO MOIYYHTh IPOCTOE OONBIIMHCTBO T010coB (a He 2/3 ro-
JocoB u30uparened, Kak 3TO NpakTUKoBajloch panblie). [locne mnposenennoro B 2009
r.pedpepenayma B 29-TH CcTaThIX KOHCTUTYIHH ObUIO BHECEHO 41 M3MEHEHWH, B COOTBETCTBHH C
KOTOpPBIMHM TIOJTHOMOYMSI IIPE3UACHTA CYIIECTBEHHO BO3pociu. byayduu riiaBodl rocyaapcrBa, OH
CTaJl OCYIIECTBIISATh KOHTPOJb 32 ACSITEIbHOCTBIO MCIOIHUTENbHON BracTH. Cnenuduka paszaene-
HUS BJIACTEH B TOCY/IapCTBEHHOM yCTpoHcTBe A3epOaiikaHa gaBaja MOBOJ MOJaraTh, YTO B MOJIH-
TUYECKOM MPOLECCe TOMHHHUPYET MPE3UIEHTCKUNH MHCTUTYT: UMEHHO MPE3UJIEHT PYKOBOJIWI Kak
BHYTpPEHHEH, TaK U BHEIITHEH MOJUTUKON pecnyOnuku. B 9Toil cBsi3u B mOAroTOBIEHHOM BeHeru-
anckor komuccun CoBera EBpombl 3aKiIi0ueHNN yKa3bIBAJIOCh, YTO MPE3UIEHT A3epOaiixaHa co-
CPEIOTOYMII B CBOMX pYKaxX HMIMPOKYIO BiIacTh [15].

KaGuneT MUHHCTPOB CTPOro B OTBEACHHBIN CPOK peai30BbIBAI YKa3bl U MOpPYYEHUS Tpe-
3UJICHTA, MUHUCTPBI PETYISPHO CTAIM OTUYMTHIBATHCS Iepell HUM 3a CBowo pabory. Hasnauenue
MpeMbep-MUHUCTPaA OBLJIO HCKIIOUUTEIHHON MPEPOTraTUBOM MPE3UACHTa, a MapiiaMeHT yTBEepKaall
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IIPEICTaBICHHYIO0 KaHauaatypy. Ecnu mo pesyinbraTtaM Tpex 3TamnoB IOJIOCOBaHMS B NapiiaMEHTE
KaHJIUJaTypa MpeMbep-MUHUCTPA HE IPUHUMANIACh JIeyTaTaMu, PE3UICHT MOT YTBEPAUTH €ro 0e3
COrJIacHs JIEMYTaTCKOro Kopiyca.B paMkax JaHHBIX KOHCTUTYLMEHW MOJHOMOYHN MapjIaMEHT MOT
BBICTYIIUTh C 3aKOHOJATEJIbHOM HMHHUIMATHUBOM M NPUHUMATh [OCTAHOBJIEHUS, KPOME TOrO, OH
YTBEP>KJaJI TOCYapCTBEHHBIN OIOKET.

B 2009 r. B I'py3uun nmpuctynuia Kk paboTe rocyaapcTBeHHass KOMUCCHS C IEIbI0 BHECCHHS
CYLIECTBEHHBIX U3MEHEHHUI B JEMCTBYIOUIYI0O KOHCTUTYLIMIO CTPaHbl, HAllpaBJICHHBIX Ha CO3JaHUE
cOamaHCUpPOBAaHHOW CHCTEMBbI TOCYJAapCTBEHHOM BIAacTU W yrpaBieHusa. B pabore xomuccuu npu-
HUMAaJIM y4acTHE MPEACTaBUTEIMN KaK NapjJaMEHTCKOM, TaK M BHENAPIAMEHTCKOM OIIO3UIUH, IKC-
nepThl, 00IIecTBEHHbIE akKTUBUCTHL. CaM (pakT ee co3maHusl CBUAETEILCTBOBAI O TOM, YTO B KOH-
CTUTYLIMU PECITyOJMKM HMMEIOTCSl CYIIECTBEHHBIE HEIOCTAaTKH, W pa3paboTKa ee HOBOM MOJENH
JOJIKHA OCYHIECTBIISATHCA B YCIOBUAX IIUPOKUX KOHCYJIBTALIMIM.

B makere KOHCTUTYIIMOHHBIX U3MEHEHUH, MPEACTaBICHHBIX Komuccuer B Hosiope 2010 r.,
MOJIyYWJIa OTPaKEHUE MO3ULHUS, COIVIACHO KOTOPOW Il Pa3BUTHS AEMOKPATHUYECKUX MPOLECCOB
CHUCTEMa TOCYJIapCTBEHHOM BJIACTH JOJKHA ObLIa OBITH MOJIEPHU3MPOBAHA MYTEM YCHUJICHUS MOJ-
HOMOYHI MapiaMeHTa U ocllabJieHus BiacTu npesuaeHTa. Hactpoii 6onbiieit yacTu TpaxkIaHCKOTo
00IIecTBa B TMOJIb3y YCHIJICHHUS BIACTHBIX MO3WIUHA MapiaMeHTa OTPaykal UMEIOIIUECS B MEXKITyHa-
POIHOM IPaKTUKE KOHCTUTYLMOHHbIE TeHJIEHUUU. B monutnueckux kpyrax EBpombl moJI0KUTENb-
HO OLIEHUBAJIU 3TH U3MEHEHMUS.

B xone peanuzauuu EIIC nocrenenHo Bo3pacrana poiab EC B pernoHanbHbIX OTHOIICHHSX B
OxHoMm KaBkasze, ycunmBanoch 31ech ero Bausinue. B bproccene Obuti 3anHTEpecOBaHbI B paCIlIH-
peHun nuanora co crpaHamu peruona: B 2003 r. croma ObLT HallpaBiieH CHEIUaIbHBIA IpeaCTaBH-
tens EC, 4To nuIIHUNA pa3 CBUAETEIHCTBOBAIO O BBHICOKON 3aMHTEPECOBAHHOCTH pPa3BUBATh CO-
TpyaHU4ecTBO co cTpanamu FOxuoro KaBkasa. B pamkax neicTBuil, COrflacOBaHHBIX ¢ HUMU, ObLTH
OTpesieNieHbl TJIaBHbIE MPUOPUTETHI — YKPEIUIEHUE JIEMOKPATUYECKUX WHCTUTYTOB, BEPXOBEHCTBO
paBa, COOJI0ICHNE TIPaB U CBOOO/ IpakIaH.

B ono6pennsix B 2011 r. nmpoekrax nmomoru EC OblIH OTperyinupoBaHbl MPOTPAMMBI CO-
TPYJHUYECTBA Ha JIBYCTOPOHHEHW OCHOBE, HAIIPaBJICHHbIE HAa MNONJEP)KKY BOCTOYHOM CTpaHbI-
napTHepa, a Tak’ke B MHOIOCTOPOHHEM (opMaTe, CTaBUBIIUX LENbIO pelieHne npoliaeM, BO3ZHUKa-
IOLUX TE€pell HECKOJBKUMU, WM K€ BCEMU BOCTOYHBIMU cTpaHaMu-naptHepamu EC. B pamkax
3TUX MPOEKTOB 0cOO0€ BHUMAHUE YAEAIOCh TEM CTpaHaM, KOTOpbIE TOCTUIIIM 3aMETHBIX YCIIEXOB
B CO3/IaHHUU JIEMOKPAaTHUYECKUX MHCTUTYTOB. 3alllUTa HEOTHEMJIEMBIX IIPAB I'Pa)JaH U BEPXOBEH-
CTBO IIpaBa CUUTAINCh HEIPEMEHHBIM YCJIIOBUEM OJy4EHUs €BPOIEeNCKOM oMoIH [8].

B pamkax EIIC muiaHupoBanoch pa3BUBaTh ABYCTOPOHHUE OTHOLIEHHS B Pa3HBIX HaIlpaBile-
HUSX, BKJIIOYas poBeJeHre pedopM B cepe 0€30MacHOCTH U TOCYJapCTBEHHOIO CTPOUTENICTBA.
B nenom, mpocnexuBas 3a TpaHcopMarieil moIuTHIECKuX cucteM B cTpaHax FOsknoro Kaskasa,
MOKHO OTMETHThH BO3PaCTAIOIILYIO PoJib B 3TOM mporecce EC.Tak, B pe3yibTaTe KOHCTUTYIIMOHHBIX
pedopm B I'py3un Oblsia M3MEHEHA MPE3UACHTCKAs CUCTEMa MPABICHMsI, BO3pOCIa POJIb MapiaMeH-
Ta ¥ peopMUpPOBaHA CHCTEMA MECTHOTO CAMOYIIpaBJIeHHs. DTH U3MEHEHHs ObLIM HANpaBJIeHbl Ha
CO3JIaHHE YJIYUIIEHHOW KOHTPOJBHON M OallaHCOBOW CHCTEMBI B 3TOH pecnyOnuke. B coceqnux c
Hel AzepOaiikane 1 ApMEHUH, KaKk OTMEUYaJIoCh BBIIIE, TAK)KE ObUTH BHECEHBI BAXKHBIC N3MEHEHUS
B KOHCTHUTYIIMH, XOTSI HUMEIIUCH OTpE/IeTIeHHbIe HEJJOCTAaTKH B MPOBEACHUU peopM B 3THUX pecyO-
nukax. B wactHocTH, B A3epOaiikaHe MpakTHKa NpUMeHeHUs (QyHIaMeHTalIbHBIX JEeMOKpaTHue-
CKUX IIpaB HAXOAWJIACh B 3aBUCUMOCTU OT HCIIOJHUTEIBHOM BIIACTH, M3-3a YEro B E€BPOIEHCKUX
AKCIEPTHBIX Kpyrax CIpaBe/yIMBO CUUTAIM 3Ty PECIyOIUKY CTpaHOU C «dacaaHOll JTeMOKpaTHe»
[10].

B uccnenyemsiii nepuon EC aBisiicss 3HaunTeNbHBIM HOHOPOM it ctpaH FOxHoro KaBka-
3a. B cootBercTBUN ¢ omyOaukoBaHHOM B 2006 r. mporpaMMoii peryisiuuu BHemHeid nmomoum EC
MIPUOPUTETHBIE OTHOILEHHUSI C BOCTOYHBIMU CTPaHAMM-COCEISIMH JOJDKHBI ObUIM OCHOBBIBATHCS Ha
MIPUBEPKEHHOCTH 00IIECUEIOBEUECKUM IIEHHOCTSM [14].
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B pesynbrate pa3pabOTKM HOBBIX MEXaHHW3MOB M (opMaTtoB B pamkax mporpammsbl BII ¢
2009 r. momutndeckuid quanor ECco crpanamu FOxkHoro KaBkasza akTHBH3UpOBAICS: HAOIIOAAIaCh
II0JIOKUTENIbHASL IMHAMUKA B COTPYJHUYECTBE MEXAY HUMHU B BOIIPOCAX Pa3BUTHSI IPakJaHCKOTO
o0111ecTBa, 4TO OBUIO BaXKHO C TOYKH 3PEHUS PACILIUPEHUS CBA3EH MEKAY HENPaBUTEIbCTBEHHBIMU
OpraHM3alysIMH, JEHCTBYIOIMMYU B 3TUX CTpaHaX U aHAJIOTMYHBIMU €BPOIEHCKUMHU CTPYKTYypaMH.
B Xxoxe eXeromHod OLEHKM JOCTHTHYTOTO YPOBHS IPOTpecca B JIBYCTOPOHHHX OTHOLICHMSX B
Bproccene onupanucek Ha pe3yiapTaTaX MOHUTOPHHIA, @ TAKXKE MOJTOTOBJIEHHBIX OTYETOB CO CTOPO-
HBbI I'PAXJAHCKUX OOILECTB, MECTHBIX M MEXYHAPOJHBIX HEPABUTEIbCTBEHHBIX OPraHU3aIUH.

Berimie ormeuainocs, uro nporpamma BII npenycmarpusana corpyaauuectso EC co crpana-
mu lOxxHoro KaBkasa B IByCTOpPOHHEM UM MHOTOCTOpPOHHEM (popmaTax. B pamkax JBYCTOPOHHEro
COTPYJHHUYECTBA MPEAINOIAraloch CO3JaHNe OJUTUUECKUX U ITPAaBOBBIX PAMOK BO B3aHMOOTHOIIIE-
HUSAX MEXIY CTOPOHAMHU; MHOI'OCTOPOHHEE € COTPYAHMUYECTBO OBIJIO HANpaBIEHO Ha pa3BUTHE
pernoHaNbHbIX cBs3eil co ctpanamu FOxHoro KaBkasa nmyrem peanusanuy COBMECTHBIX IPOEKTOB B
MOJUTUYECKON, SKOHOMUYECKON U coruanbHoi chepax. [Iporpamma BII 6buta mpusBana co3aarh
YCIIOBUS JUIsl IPOABUIKEHHSI CTOPOH B HAIpPaBJIECHUU PACIIUPEHUS B3aUMOBBITOJIHBIX CBsI3€H, CIO-
coOcTBOBaTh yKperuieHuto 0ezonacHoctd B HOxxnom KaBkase. B ¢popmare nBycTopoHHEro corpyi-
HudecTBa nporpammoii BII mpenycmarpuBanach peanu3sanusi NpOEKTOB UHCTUTYLIMOHHOTO pa3BU-
Tus: ¢ ux nomoiubto EC coro3 cTtpeMuiicst coleliCTBOBATh MIPOBEACHUIO IEMOKpaTHYECKUX pedopm
B BOCTOYHBIX cTpaHax-napTHepax. B pamkax nporpammsl BII B 2010-2013 rr.EC 6b110 BbIIETIEHO
600 MJIH. eBpO AJs MOAJEPKKU JAEMOKPATHYECKUX pedopM B 6 BOCTOUHBIX CTpaHax-MapTHEPAX
[13].

BeiBOABI

Takum obpa3om, Temrbl poBeaeHust pedopm B crpanax FOxxnoro Kaskaza B Hauane XXI
BEKa omnpezensuii obmuil ypoBeHb ux corpyanudectBa ¢ EC. Ilpu 3TOMBOCTOYHBIE CTpaHbI-
MapTHEPHI, JOCTUTTLINE HAUOOIBIINX YCIEX0B B MPOBEACHUN JEMOKPATHYECKUX pedopM, IOITydaan
OoJible BBITO/I B COOTBETCTBUU C MPHUHLUMIAMU «OoJbIIe s 6onbliero», orpaxkeHHsiMu B EIIC.
JlanHast HUIMATHBA OblJIa HAaNpaBJeHa Ha COJCIHCTBUE MPOBEIECHUIO JEMOKpPAaTUYECKUX pedopM B
BOCTOUHBIX cTpaHax-naprHepax.[lpu sTom, kak otmeuanocs Ha cammutre EC B BuibHioce 28-29
HOs10pst 2013 r.,He00Xx01uMO OBUIO BKJIIOUYUTH B PAMKH COTPYAHHUYECTBA C BOCTOUHBIMHU CTpPaHAMU-
napTHepaMH UX HalMOHAJIbHBIE MAapiJaMEHThl, a TaKXe TpaKAaHCKHe oOlecTBa, OU3Hec-
00BEIMHEHNUS U APYTUE 3aUHTEPECOBAHHBIE CTOPOHBI.

Bxurouenne EC ctpan FOxHoro KaBkaza B pa3nuuHble IPOEKTHI B paMKax nporpammsl BIT
MapTHEPCTBO SBJSJIOCH BaXXHBIM BHEUTHUM (PAKTOPOM B MPOBEIECHUHU B HHUX JEMOKPATHUYECKUX pe-
¢dopm. B cornameHusx ¢ 3TUMHU CTpaHaMU YKa3bIBaIOCh, YTO AEMOKPATHUYECKHE [IEHHOCTH SIBIISIOT-
Csl BXKHBIM IPUOPUTETOM, U UYTO KaueCTBO JBYCTOPOHHEIO U MHOI'OCTOPOHHETO COTPYAHHYECTBA-
3aBUCHUT OT MPUBEPKEHHOCTU BceoOMM 1eHHOCTAM. [locnenpunstusmnporpammsl BIIBoTHOIIEHH-
sax EC co ctpanamu FOxnoro KaBkasa npousonui kauecTBEHHbIE U3MEHEHUS.
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Annomauus

Iloonucanue coznawenusi 0 co30anuu 30Hbl C60000HOU Mop208iu medxcoy Hcnamckoti Pec-
nyoaukou Mpan u E8pasutickum 9KOHOMUYECKUM COIO30M MONCHO CUUMAMb OYeHb BANCHLIM NOBO-
POMHBIM MOMEHMOM 8 HOCICO8EMCKOM 83aumodelicmeuu Upana u Espaszuiickozo pezcuoua.

Mamepuanst, memoowvl, pe3yibmanmol U 00CYHcOeHUSA

Tlomumo 3K0HOMUYECKUX NOCIEOCMBUL, MO CODbIMUE MONCem NPUBECMU K USMEHEHUAM 8
2eononumuyeckux ceazax mexcoy Upanom u Eepasueil. Ilosmomy 6 nacmoswel pabome 2e09KOHO-
MUKQ ABTIAeMCs OCHOBHOU 0Cbl0 aHaiusa 3mozo coenawenus. CoomeemcmeenHo, 3mo mopeosoe
coenaulenue COnpoBOHCOAeMcs: 2e0IKOHOMUUECKUMU npe- U 3ameorumensimu mexcoy HMpanom u
Eepasueu. Cpeou naubonee eaxcuvix gpaxmopos- npucymcemesue HUpana 6 Eepasutickoti unmeepa-
YuuU, 8bIX00 U3 2eONOIUMUYECKO20 MYNUKA, CO30aHUe AHMUCAHKYUOHHO20 Mexanusma 6 Eepaszuu u
gopmuposanue Eepazuiickozo suepeemuyeckozo 0Oaoxka. Umo kacaemcs Hauboree BANCHLIX
CMPYKMYPHBIX U IKOHOMUKO-NOIUMUYECKUX (aKMOpos, mo maxue KOMHOHEeHMbl, KaK Heo0Xoou-
MOCMb USMEHEHUL 8 CIMPYKMYpe MUKPO-U MAKPOIKOHOMUUECKOU d3KoHOMUKU Hpana, obecneyenue
HeobX00UMOU UHGpaAcmMpyKmMypsvl, He0OX00UMOCMb CMPAMe2u4ecKo20 NIAHUPO8arUus 0 npooJe-
HUSL 0eliCMBYIowWe2o Co2NaueHus Ul YieHcmea 6 coiose, GHYMpeHHUe NOAUMUKO-IKOHOMUYEeCKUe
cnopwl 68 Eepasutickom coroze, 00HOCMOPOHHUL Xapakmep cO21aco8aHHblX NpehepeHyuarbHbiX ma-
pughos u 3a2a0Kka caHkyuil, OKA3vl8arOm GlusHue.

3aknwuenue

B koneunom cueme, 00HaKo, 5ma cmamvsi CMpeMumcst 00KA3amb, Ymo OOCHMUNCEHUE IM020
coenauienus ¢ Espasutickum sKoHOMUYECKUM COIO30M, NPU MUAmMenbHOM HAAHUPOBAHUU U ONMU-
MANbHOM UCNONLIOBAHUU IMO MONCEM NPUBECTNU K BO3POHCOEHUIO 2€09KOHOMUUECKO20 NOMeHYUd-
na Upana 6 00120cpoyHOll nepcnekmusnbl

KuroueBnie cioBa: EBpasuiickuii skoHOMHueckuil coro3, Mpan, Poccusi, reoakoHOMHKa,
CaHKITNH

Abstract

The signing of the agreement on the establishment of a free trade zone between the Islamic
Republic of Iran and the Eurasian Economic Union can be considered a very important turning
point in the post-Soviet interactions between Iran and the Eurasian region.

Materials, methods, results and discussions

Beyond the economic implications, this event could bring about changes in the geo-political
connections between Iran and Eurasia.Therefore, in the present paper, geo-economics is the prin-
cipalaxis of analysis of this agreement. Accordingly, this trade agreement is accompanied by geo-
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economic pre- and retarders between Iran and Eurasia.Among the most important promoters are
Iran’s presence in the Eurasian Integration, the exit from the geopolitical impasse, the achievement
of an anti-sanctions mechanism in Eurasia, and the formation of the Eurasian energy bloc. Regard-
ing the most important structural and economic-political retarders, components such as the need
for changes in the structure of Iran's micro and macroeconomic economy, providing the necessary
infrastructure, the need for strategic planning to extend the current agreement or membership in
the union, internal political-economic disputes in the Eurasian Union, the unilateral nature of
agreed preferential tariffs, and the enigma of sanctions are influential.

Conclusion

Ultimately, however, this article seeks to prove that reaching this agreement with the Eura-
sian Economic Union, if carefully planned and used optimally, can lead to the revival of Iran's geo-
economic potential in the long run.

Key words: Eurasian Economic Union, Iran, Russia, Geo-economics, Sanction

Introduction

Iran is in a unique geopolitical environment. East of Iran is the strategic region of South Asia,
which is embroiled in two serious crises between India and Pakistan and another in Afghani-
stan.The south of Iran in the Persian Gulf and the Sea of Oman, having the largest hydrocarbon re-
sources in the world has led to the interventionist presence of the great powers and the escalation of
tensions between Iran and these countries and their allies.In the western region of Iran, there is a
critical geopolitics of the Middle East in Syria, Iraq, Palestine and Lebanon, which occupies a sig-
nificant part of Iran's view. From this perspective, the stable geopolitics of the north can be consid-
ered the most accessible axis for the revival of Iran's geo-economy. However, in the years since the
collapse of the Soviet Union, despite efforts, this has not been achieved. During the years 2013 on-
wards, with the observation of the convergent trend between Iran and Russia, there are signs of the
revival of this geo-economic link.

In 2018, Iran and the Eurasian Economic Union signed an agreement to establish a free trade
zone.Within the framework of this agreement, more than 800 items of goods were provided with
preferential tariffs of both parties, and a number of important trade infrastructures were provided
between the member countries of the Union and the Islamic Republic of Iran.The signing of this
agreement was the result of a political process of convergence between Iran and Russia from 2014
onwards, given the new economic approaches of Iran and, of course, the Eurasian coun-
tries.However, despite offering economic and political opportunities, the agreement also faces sig-
nificant political and structural challenges and obstacles. How to interact with these opportunities
and challenges can have an impact on bilateral, regional and even international developments in the
future.From this perspective, the scope of this agreement’s impact is considered beyond economic
issues, but in the geopolitical sphere and beyond the limited period of three years set out in the text
of the agreement. All in all, the mechanism of this impact and the influencing and influenced fac-
tors is an ambiguity about which there is still disagreement. This article seeks to address these ef-
fects by focusing on geo-economics as its focus of attention.

Geo-economic link between Iran and Eurasia

Although the term "geo-economics" has not yet been clearly defined in the domain of interna-
tional relations, its scope and limits of influence can be considered to some extent. Accordingly,
based on the definitions of figures such as Magnon Chan, who considers geo-economics as a tool
for analyzing economic strategies (Chan, 2011), the field of geo-economic analysis can be consid-
ered as the intersection between geopolitics and economics.Thus, in other words, geo-economics
examines the role of economic variables in political decision-making and international issues and
the impact of these resources on the shaping structure of regional or global geo-politics. On the oth-
er hand, the geo-economic consequences of globalization on the security of regions can be consid-
ered in the functioning of regions in the global economy, as well as the marginalization or devel-
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opment of some regions in the conditions created by economic globalization (Ghasemi, 2012). Ac-
cordingly, the geographical and geopolitical components influencing the geopolitics of countries
and regions all play a key role in geo-economics.

Geopolitics of Iran and Eurasia are located next to each other.From this perspective, Iran is
considered as the gateway to the geopolitical link between Eurasia and the Middle East, especially
the warm southern seas. Central Asia as a landlocked region and many other regions of Eurasia
need access to warm southern seas to restore some of their capacity; in this regard, there is no other
way than Iran. On the other hand, Iran is also considered as a bridge connecting Eurasia and the In-
dian Ocean (Kumar Mishra, 2012). On the other hand, there is an "enemy" or, in an optimistic view,
a common "rival” (the United States) in both geopolitics, which has led to a greater bond between
the two. The United States is working to block Russian infiltration andreturn to the Eurasian region,
and to limit its current position by creating new structures. In addition, Eurasia can, according to
Brzezinski, control and limit China's role on the world chessboard (Cichock, 2003). The United
States also considers Iran a serious threat to the region and has made many efforts to block Iran in
recent years (Rezaei&Jahanian, 2015).

NORTHERN SEA ROUTE

Map 1: Intercontinental communication projects involving Russia and Eurasian geopolitics
Source: wwwe.silkroadbriefing.com

In the field of security, the interests of Iran and Eurasia intersect in three subsystems of Cen-
tral Asia, the Caspian Sea and the South Caucasus.These areas are considered as immediate security
areas of Iran in which various arrangements have been made by Iran to deal with threats (Re-
zaei&Jahanian, 2015).In the case of Eurasia, Russia's security concerns about foreign influence or
the possibility of physical security threats in its southern regions (in Central Asia and the Cauca-
sus), which it calls "near abroad", have led to greater ties with Iran and other regions (Aydin, 2001).
Therefore, the geopolitical link between the two regions in the context of common security con-
cerns has been the result of developments in recent years in a way that even some views consider
northern Iran as a geopolitical part of Eurasia.

These ties have led to the formation of Iran-Eurasia neighborly relations in a special structure.
All interactions at other levels, including the economy, have been affected by these constant links.
In recent years, however, we have witnessed the peak of dual economic and geopolitical interac-
tions in Iran-Eurasia relations. Iran and Russia have common interests in the field of energy produc-
tion and transmission, development of transit corridors for the transfer of domestic and foreign
goods in the north-south direction, and protection of the sustainable use of biological re-
sources.Interaction with Iran in the oil and gas industries, including shaping hydrocarbon transit
corridors, can strengthen Russia's foreign policy by strengthening Moscow's position in Central and
South Asia, and also the Middle East. This will also enhanceRussia’s role in promoting the security
of energy in the region (Likhachev, 2012).There are also significant common interests in the North-
South international Corridor project between Iran and Russia with the participation of other Eura-
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sian actors. One route in this corridor connects Iran to Russia via Kazakhstan, Turkmenistan, and
the other via Azerbaijan.Recently, the presidents of Iran, Azerbaijan and Russia signed a joint
agreement in this regard (Singh & Sharma, 2017). However, the level of trade between Iran and
Eurasia, and more precisely, the degree of economic interdependence between the two sides still
does not match the capacities of the two sides, and this is a serious challenge in the field of geo-
economics.

The Political Economy of the FTA between Iran and the EEU

The formation of the Eurasian Economic Union dates back to the collapse of the Soviet Un-
ion.Shortly after the formation of the Commonwealth of Independent States (CIS), in September
1993, the member states of this organization signed an agreement to establish a 10-year economic
union that could be extended for another 5 years.In 1994, they agreed to establish a free trade zone.
However, at that time, while all member states ratified the agreement, the Russian State Duma re-
jected it (Rotaru, 2018). More than a decade after these developments, the Eurasian Economic Un-
ion finally officially began its work on January 1, 2015. The formation of the union took place at a
time when the last stage was a three-stage process that began with the creation of the customs union
in 2010, and a single economic space in 2012. Russia, Kazakhstan, and Belarus, as founders of the
Economic Union, quickly joined Armenia in January 2015, and Kyrgyzstan joined in May of that
year; then all signed the Eurasian Economic Union Treaty (Roberts & Moshes, 2015). Over time,
with the greater integration of internal structures and the consolidation of the Union's trade and
economic trends, Russia sought to establish a development-oriented mechanism for the Union.

This period coincided exactly with the entry of Tehran-Moscow relations into a new phase,
with the signing of the Joint Comprehensive Plan of Action (JCPOA) and cooperation in Syria.The
signing of JCPOA in 2015 removed many obstacles to the development of relations between the
two countries and provided space for further deepening of ties (Gharayagh-Zandi, 2018).In Syria,
for the first time, Iran and Russia were on a joint operational front. The common issues between
Iran and Russia used to be either bilateral issues or major international issues such as opposition to
US unilateralism.Therefore, the Syrian factor also had a very decisive role in this period on the lev-
el of interactions and relations between Iran and Russia (Shouri, 2016). During this period, even
some views raised the issue of "strategic partnership™ for the relations between the two countries
(Mirfakhraei and Rahimi, 2017). It was during this period that the development of cooperation be-
tween the two countries on a wider scale was considered.

The economy was one of the most important axes of this relationship development. At that
time, Western sanctions against Russia had been imposed since 2014 under the pretext of Russian
military intervention in the Ukraine crisis, and following the devaluation of the ruble, the econo-
mies of other Eurasian countries also faced challenges (Tyll, Pernica&Arltova, 2018).Under these
circumstances, Russia, which was aware of Iran's economic growth experience under sanctions,
turned its attention to Tehran. On the other hand, after the withdrawal of the United States from
JCPOA, the Islamic Republic of Iran pursued a policy of looking at east more seriously, especially
with a focus on looking at its neighbors.Naturally, Russia, Central Asia and the Caucasus were one
of Iran's economic priorities in this regard. At this time, Russia's opposition to the US unilateral ac-
tion created more room for convergence, too (Katzman, 2019). All these conditions led the two
countries to move towards economic Integration in a political process.

Finally, Iran proposed to have negotiations between the two sides to consider establishing a
joint free trade zone between Iran and the Eurasian Economic Union in 2016.During a three-year
period, several talks were held between the two sides in this regard. Finally, on May 17, 2018, a
three-year interim agreement was established between Iran and the Eurasian Economic Union to
establish a free trade zone. This happened just days after Donald Trump announced that the United
States would withdraw from JCPOA. Accordingly, this action was considered symbolic (Dragneva,
2018). After that, the agreement was signed in the parliaments of the member states and the imple-
mentation process began in October 2019. According to the signed agreement, 862 items need pref-
erential tariffs for Iran and member countries. Among them, 502 items are preferences granted by
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the Eurasian Economic Union to Iran and 360 items are preferences granted by Iran to the Union
(Law on the Agreement on the Establishment of a Free Trade Area between the Islamic Republic of
Iran and the Eurasian Economic Union and its member states).

Geo-economic promoters for Iran

The signing of a free trade agreement between Iran and the Eurasian Economic Union could
have a direct impact on economic indicators and indirectly on the political arena. From this perspec-
tive, factors such as political convergence, economic exchanges, increasing political mobility, con-
vergent trends, increasing resilience to sanctions, and flexibility in the energy game can be consid-
ered as the main indicators of Iran's geo-economic drivers in this process.Regardless of the level
and extent of these effects, the most important benefits of this agreement can be described as fol-
lows:

Including in Eurasian Integration

including in Eurasian Integration: One of the salient features of modern world politics is
the tendency towards regionalism. From this perspective, Russia in the post-Soviet period has seri-
ously pursued the process of inclusive Eurasian Integration, which began with the formation of the
CIS.The primary goal of this Integration was to restore Soviet hegemony in the region. To do so,
institutionalizations were made (Brusis, 2013). However, after more than two decades, it can be
seen that Russia's initial approach has not been successful and that it is now pursuing Eurasian inte-
gration in a more logical and pragmatic way.Offering comparative advantages to other countries is
the main feature of Russia's new approach. Iran's active participation in this process can be effective
in strengthening the resources and tools of foreign policy. Especially, in the face of US pressure,
regular interaction with Russia and China (two permanent members of the Security Council) in col-
lective processes, including the Shanghai Cooperation Organization, can reduce the damage caused
by their association with the West and regulate their irregular support (Nouri, 2018). The agreement
to establish a three-year free trade area with the Eurasian Economic Union, one of the key economic
institutions in Eurasian integration, could be a first step towards possible membership in the medi-
um term, along with political and security approaches to membership in the Shanghai Cooperation
Organization.

Breaking out of the geopolitical impasse: One of the serious challenges to Iran's foreign
policy and security doctrine is its confinement in the tense Middle East. In fact, Iran is at the center
of these security challenges (Geranmayeh, 2018). By solving each of the major security puzzles in
the region, the intersection of the interests of the great powers will create a new conundrum.The
issue of Irag and Afghanistan in the first decade of the 21st century, and the escalation of the Syrian
and Yemeni crises in the second decade, illustrates this. In the south, too, Iran is at the crossroads of
Arab rival countries and US interventionist challenges.In the east, Iran's geopolitics faces the closed
doors of Afghanistan and the challenging dilemma of India and Pakistan, too. Under these circum-
stances, the best way to expand Iran's geopolitical advantages and to have a safe and stable platform
for overcoming cross-sectional deadlocks is a large and stable Eurasia. The experience of resolving
Tajikistan's civil war and easing the Nagorno-Karabakh crisis with the direct participation of Iran
are signs of a higher degree of confidence in infiltrating these regions. From this perspective, Iran's
free trade agreement with the Eurasian Economic Union is a step forward in activating this geopoli-
tics.

Eurasian Anti-Sanction Mechanism: The establishment of the Eurasian Economic Union
based on Russia's plans seems to have taken place in a medium-term process with the presence of
key Baltic players such as Moldova, and in particular Ukraine in particular. In fact, geographically
and politically, Ukraine was a key player for Russia.But after the annexation of Crimea, Ukraine's
potential membership was also lost (Sergi, 2018). Not only did this take a potential advantage from
Russia's potential Eurasian Union in 2014, but also had another consequence which was the prema-
ture establishment of the union in 2015, following trade and economic tensions between Russia and
the West. This was because dealing unilaterally with this challenge was difficult and costly. There-
fore, in the context of Eurasian Integration, Russia tried to address this issue, especially in the area
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of sanctions. However, when EU member states also refused to impose EU sanctions, Russia re-
turned to its unilateral approach (Perovi¢, 2018).However, the process that cannot be ignored in this
regard is the confrontational mechanism (with Western domination) and especially the anti-
sanctions envisaged in the structure of this union. This mechanism can be seen in the context of
measures such as the elimination of the dollar, and the creation of introverted mechanisms.The en-
try of the Islamic Republic of Iran into such a structure could lead to the formation of a stronger an-
ti-sanctions bloc in the medium term. Thus, the Islamic Republic of Iran, by offering its anti-
sanctions strategies in trade with Eurasia, can somehow reduce the cost of Russian sanctions in the
Union through the proposed executive mechanisms of Iran.

Formation of the Eurasian Energy Bloc: In the post-Soviet period, although Russia can still
be considered the most important and influential player in Eurasian energy due to its geopolitical
components, there is no doubt that this influence has been declining. The main reason for this re-
duction in influence has been the formation of energy transmission corridors from non-Russian
routes. The opening of the Baku-Thilisi-Ceyhan pipeline was the first step in breaking Russia's
leadership in the region's oil and gas transmission (Persee, 2016).Two more projects are currently
underway. The first one is the TAPI gas transmission project (Turkmenistan, Afghanistan, Pakistan,
India), which is about to be completed; and other projects called Trans-Caspian, are still in ambigui-
ty. Meanwhile, another route has been built to China over the years, which is significant in terms of
the volume of energy transmission. Russia seems to have less trouble moving gas through its close
allies to maintain relative control. From this perspective, the Islamic Republic of Iran, located in
southern Eurasia, can be a more desirable alternative (from Russia's view) for countries with Eura-
sian energy, to diversify their energy transmission routes.

Structural retarders

Although the benefits of membership in the Eurasian Economic Union are so clear that many
countries seek to reach agreements, even temporarily, membership in the union, like any other in-
ternational organization, is fraught with structural and political challenges. The Islamic Republic of
Iran is also facing this issue due to special political and economic conditions.

In the first place, it should be borne in mind that the main roots and key factors influencing
the current state of Iran's international trade, rather than being affected by difficult international
conditions, are due to domestic policies and economic structures. In general, there are serious criti-
cisms of the current structure;in communicating the general policies of the resistance economy,
which was in fact a response to this structural change in 2014. However, it does not appear that ma-
jor changes have been made at the policy-making and structuring levels in the foreign trade of the
Islamic Republic of Iran. From this perspective, failure to receive the desired result from interna-
tional economic-political actions due to weakness in domestic structures may be considered as
weakness in these institutions. Therefore, as long as internal trends are not corrected along with ex-
ternal approaches, one cannot hope for the deep economic impact of membership in these organiza-
tions.

Table 1 - Trade between Iran and the Eurasian Economic Union member countries in 2017
(before the signing of the agreement) in millions of dollars (www.tradingeconomics.com)

Name of Exports (from Import (to Iran) Trade

the country Iran) exchanges
Russia 285 704 989
Belarus 2 16 18
Kazakhstan 168 66 234
Kyrgyzstan 38 6 44
Armenia 205 25 225
Total 698 817 1515

Bbinyck Ne2, 2021 227


http://www.tradingeconomics.com/

COBPEMEHHAA HAYKA U UHHOBAUWUMU

In addition, enjoying the economic benefits of the free trade zone with the Eurasian Economic
Union requires the provision of a number of infrastructures in the Iranian economy. The Iranian
market still does not have any specialized views on Eurasian goods. The channels of communica-
tion between merchants and trading circles on both sides are also much more limited than in the pe-
riphery of South Asia or even the Middle East. Transit infrastructure such as direct flights, railways,
sea routes, etc. are still not at the desired level. At the level of executive issues, issues such as the
coordination of customs procedures, the creation of direct electronic channels between parallel enti-
ties, and in particular, financial transfers, continue to face serious questions. From this perspective,
it seems that the three-year period provided for in the agreement between Iran and the Eurasian Un-
ion is to establish and complete the relevant infrastructure.

At a higher level, however, there is a more serious question that may limit government policy
and private sector investment in this area. This question is about extending or not renewing the said
agreement after the end of the 3-year period. There are also differing views on Iran's possible mem-
bership in the union. Earlier, the head of Iran's Trade Development Organization said in a state-
ment, "At the moment, there is no question of joining the Eurasian Union; but Iran's goal is to join
this union™ (World Economy, 2019). Many of the investments made will face serious risks if Iran
does not renew or join the union. This uncertainty is the main structural challenge for Iran's cooper-
ation with the Eurasian Economic Union.

Political-economic challenges

In addition to these challenges, there are still a number of political challenges along the way.
In the first place, internal disputes among union members are more important than other factors.
These differences were seen in several cases, such as the "Sugar War" or the "Milk War" in 2005
and 2009, Russia's ban on meat imports from Belarus in 2016, and Belarus' retaliation for a ban on
Russian milk imports. There were similar disputes between Kyrgyzstan and Kazakhstan over border
control and, in the case of Armenia, over the borders of the disputed region of Nagorno-Karabakh
(Russell, 2017). In addition, the Eurasian Economic Union continues to have serious weaknesses in
the area of dispute resolution bodies and mechanisms, which have obscured its future prospects.
These two internal structural challenges of the Eurasian Economic Union can also create challenges
for Iran, which is not a member of the union and is working on a new framework for a free trade
agreement with the union.

Another politico-economic challenge to the current agreement is the unilateral nature of items
subject to preferential tariffs. This issue has been mentioned in the study conducted by the Deputy
of Economic Studies of Tehran Chamber of Commerce, Industries, Mines and Agriculture
(ICCIMA). An expert examination of the items covered by the Preferential Trade Agreement be-
tween Iran and the Eurasian Union shows that the value of imports of items subject to Iran's conces-
sions to Eurasia is greater than the value of exports of items subject to Eurasian concessions to Iran
and their share of total imports to the country is far above the share of goods that are subject to Eur-
asian concessions to Iran from the total value of Iran's exports. Studies show that among the eight-
digit tariff codes subject to the preferential discounts granted by Eurasia to Iran, only in 16 tariff
codes, Eurasian countries were among the three major export destinations of Iran in 2018. In other
items, Eurasian countries have either not been part of Iran's export destinations at all or their share
of Iran's exports in that product has been low (KarimiAmirkasiar, 2019). This could affect the fu-
ture of this agreement if it has a tangible impact on the trade balance.

However, the Trade Development Organization of Iran believes that the Islamic Republic of
Iran has also offered a small tariff reduction to the Union in its major imports from Eurasia. Ac-
cording to the report of the Trade Development Organization of Iran, out of the first 15 rows of im-
ports from Eurasia in the list granted by Iran in November 1998 (implementation of the agreement
between the two countries), 14 rows including livestock corn, barley seeds, dark wood, lamb, len-
tils, paper in rolls, etc. are not subject to any tariff discount to Eurasia (www.tpo.ir).
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Fig.1 -Trade Development Organization report on Iran-Eurasia tariff reductions in the first month of implementa-
tion of the agreement

The last issue to be addressed among the political-economic challenges of Iran-Eurasian Eco-
nomic Union interactions is the enigma of sanctions. Following the annexation of Crimea, Western
countries imposed sanctions on Russia, and Russia subsequently imposed sanctions on imports of
agricultural products from Western countries. Russia expected the Eurasian Economic Union mem-
ber states to comply with the sanctions, but this did not happen. As a result, Russia began to com-
plain to other members of the union about exports and closed its markets, which affected their ex-
port earnings. Russia, for example, said Belarus did not meet Russian standards and banned imports
of meat and dairy products. Russia also accused Belarus of transporting and repackaging Western
goods and sending them to that country (Mostafa & Mahmood, 2018). Similar disagreements arose
among other union members. At the same time, it should be noted that sanctions on Iran could again
create new challenges for member states. Many businesses in the union have stable monetary and
financial transactions with Western countries. Trade with Iran can pose political and economic risks
for them (Shibutov, 2019). From this perspective, the issue of sanctions can also be considered a
serious challenge in advancing Iran's trade and the Eurasian Economic Union.

Revival of Iran's geo-economics in the light of the Eurasian approach

The free trade agreement between Iran and the Eurasian Economic Union can undoubtedly be
considered a fundamental change and a turning point in Iran's political economy. This is the first
time since the Islamic Revolution that Iran has reached such an agreement with an international
economic union. Past experiences, such as the Economic Cooperation Organization (ECO), have
essentially pre-revolutionary roots and are less important than the new event. On the other hand, at
the beginning of the formation of this agreement, and as long as its extension is questionable and
the issue of membership has not yet reached the negotiating table of the two sides, it may lead to
pessimistic analyzes, such as those in the political cooperation between Iran and Russia. However,
the author believes that the consequences of this event should not be assessed solely in relation to
the union and surface indicators such as the level of trade. A deeper look at Iran's geo-economy can
answer the questions more accurately.

First of all, it should be emphasized that although Iran's agreement is with the Eurasian Eco-
nomic Union and more precisely with some Eurasian countries, but the positive effects of this
agreement can be seen in Iran's economic relations with all Eurasian countries. The agreement, in
the months following its implementation, has become a psychological stimulus and political incen-
tive to develop Iran's economic relations with non-member Eurasian countries. The Republic of
Azerbaijan, Uzbekistan and Tajikistan are among these countries.

On the other hand, it should be noted that this agreement has been accompanied by a process
of liberalization of geopolitical capacities in the northern regions of Iran in two key regions since
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the formation of the negotiations. First, in the strategic geopolitics of the Caspian Sea, the accession
of the five littoral states to the "Convention on the Legal Status of the Caspian Sea" is fundamental-
ly a fundamental change in the geopolitics of the region (Aliyeva, 2018). Currently, three of the five
littoral states (Iran, Russia and Kazakhstan) are in a free trade agreement. One external manifesta-
tion of this approach can be seen in the establishment of the Iran-Kazakhstan-China transit corridor
from the Aktau port to the Anzali port in Iran via the Caspian Sea (www.financialtribune.com). In
the geopolitics of the South Caucasus, during the last 2 years, at the same time with the agreement
of the littoral states on the Caspian Convention, intensive negotiations and extensive operational
measures have been taken to complete the international north-south transit corridor with the Repub-
lic of Azerbaijan (Mann, 2018). In the case of Armenia (a member of the Eurasian Union), as an-
other key hub in the South Caucasus, the resumption of negotiations on the construction of a gas
pipeline from Iran is one of the key axes of Iran-South Caucasus relations that could affect the geo-
politics of energy in the region.

China’s Belt and Road Initiative
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Fig.2. The linkage between Iran and Eurasia in the Initiative Economic Belt and Corridor (Belt and Road)
Source: www.gisreportsonline.com

n addition to these two issues, another key factor in "transit” must be considered. Iran has a
significant transit advantage due to its unique geopolitical position in connecting several continents.
However, political issues have led to a lack of this geo-economic feature. Iran's free trade agree-
ment with the Eurasian Economic Union as a serious impetus for the development of trade relations
with Eurasian countries, as an important part of the puzzle of international transit plans in the re-
gion, could lead to the revival of another part of Iran's geo-economy. Currently, two transit super-
projects link Iran and Eurasia. The first one is the North-South International Transit Corridor pro-
ject, and the second is a belt, a China-centric road project.
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International North — South Transport Corridor & Other Routes

Rates

Fig.3. Location of Iran and Eurasia in the North-South International Corridor énalkﬁé}ipheral routes Source:
www.alchetron.com

Conclusion

The free trade agreement between the Islamic Republic of Iran and the Eurasian Economic
Union was the result of a political process that led to an economic outcome. Therefore, it cannot be
considered purely political or exclusively economic. At the same time, this issue is involved in sev-
eral geopolitical factors in the environment of Iran and Russia, which gives it a geo-economic di-
mension. Therefore, any deeper analysis and evaluation of this event should be considered in the
geo-economic context. Hence, like any other important international agreement, it has its ups and
downs in economics and politics. In the field of economic drivers, we can mention such things as
Iran's including in the Eurasian Integration, exit from the geopolitical impasse, achieving an anti-
sanctions mechanism in Eurasia and the formation of the Eurasian energy bloc. In the retarders sec-
tion, at both structural and political levels, components such as the need for changes in the structure
of Iran's micro and macroeconomics, the provision of the necessary infrastructure, the need for stra-
tegic planning to extend the current agreement or membership in the union, internal political and
economic disputes in the Eurasia Union, the unilateral nature of the agreed preferential tariffs and
the enigma of sanctions can be considered to be effective.

However, in the aftermath of the effects of this agreement on Iran's political economy, one
must consider components beyond mere economic interactions. The geographical scope of this in-
fluence was considered not only among the five Eurasian member states of the Union, but also in
the whole Eurasian region, as one of the regions associated with Iran's geo-economy. At the con-
ceptual level, it can be argued that this event is a step in the direction of the conceptual evolution of
Iran's trade routes that can provide trans-Asian advantages in the future. At the level and in terms of
time, it should be noted that if the structure and economic interdependence between Iran and Eura-
sia are structured, in the long run and far beyond this limited period of three years, even if Iran does
not renew or join the organization, we observe its effects on trade exchanges and economic ties be-
tween the two countries. Iran’s specific geo-economics is the main axis of this link in the future.
Therefore, in the end, it can be said that reaching this agreement with the Eurasian Economic Un-
ion, if carefully planned and used optimally, can lead to the revival of Iran's geo-economic capacity
in the long run.
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MODEL OF ETHNONATIONAL
VICTIMIZATION OF THE POPULATION OF
UKRAINE ON THE EXAMPLE OF THE
KHERSON REGION

DI'AO0Y BO «Cesacmononvckuii 2ocyoapcmeeHHblil yuugepcumemy, 2. Ceeacmonons, pecnyonuxa Kpvim
Poccuiickaa Dedepayus, e-mail: 76mdvi@mail.ru/ Sevastopol State University, Sevastopol, Republic of
Crimea Russian Federation, e-mail: 76mdvi@mail.ru

Annomayua: Cmambvsi noceésaweHa u3y4enuio poau IMHOHAYUOHATLHOU GUKMUMUSAYUU
HaceneHus YKpauHvl Kak cpeocmea KOHCMPYUpOBAHUs 00ulecpaircoanckol u0eHmu4HoCmy u pea-
JU3AYUY BHEUHENOIUMUYECKUX CIPAMe2ull.

Mamepuanwst, memoowvl, pe3yibmamut u 00CysHcOeHUA

B uccnedosanuu na npumepe Xepcounckou odoracmu 6vls671€Hbl MECMO U POb IMHOHAYUO-
HAIbHOU cocmasianueli 8 Gopmupo8anHuy KOMNIEKCa dcepmesl )y HaceleHUus YKpaumbl, yCmaHos-
JIeHbl U KIACCUDUYUPOBAHBI KIIOUEBble NammMepHbl IMHOHAYUOHANLHOU COCMABIAIOWeEU GUKIMUMU-
3ayuu HaceneHus XepcoHcKol obaacmu, u3yyeHvl 0cobeHHOCmell UCTNOPUKO-2e02padhuyecko2o pas-
8UMUSA Pe2UOHA HA OUCKYPCbl IMHOHAYUOHANLHOU GUKMUMUZAYUU, OnpedelieH COCMAs8 3auHmepeco-
BAHHBIX YUACMHUKOB IMHOHAYUOHANbHOU BUKIMUMU3AYUU HACETeHUs YKpaunbl Ha 00WeHayUOHAIb-
HOM U PeUOHAIbHOM YpO8He (Ha npumepe XepCoHCKOoU obaacmu), npoanaiusupo8ana u oxapaxKme-
PU308AHA KOPPETAYUL MeHCOy meKyujeli BHeWHeNnoIUmu4ecKoll N08eCmKol OHs U U3MeHeHUueM OUc-
KYpPCO8 IMHOHAYUOHATILHOU BUKIMUMUSAYUU.

3aknrouenue

B pesynomame uccnedosanus cghopmuposanvl mooenu KOHCmMpYUpo8aHus SMHOHAYUOHANb-
HOU GUKIMUMU3AYUU HACENeHUs, Pedlu3yeMou 8 YCI08UsIX 00OHOBPEMEeHHO020 8030eliceus Ha Hace-
JleHue 0OWeHAYUOHATIbHBIX KOHMEKCMO8 KOHCMPYUPOBAHUS KOMNIIEKCA HCEPMBbL U UX PeSUOHATb-
HbIX 0CcObDeHHOCmell, 8blABNIeHA 3A8UCUMOCHb 0CODEHHOCmell YOoOpMUPOBAHUS KOMNIEKCA HCepm Gyl
om  BHEWHEeNnOIUMU4eCcKol No8ecmKU, OOWEHAYUOHATILHOU U  PEecUOHANbHOU — COYUATbHO-
NOAUMUYECKOU U IKOHOMUYECKOU CUMYAYUU.

KiaoueBble ciioBa: XepCOHCKaH O6J'IaCTL, 9THOHAIIMOHAJIbHAasA BUKTHUMU3AlUA, KCPTBA,
KOHCTPYKT, MOHO3THYCCKAasA Halus, MOJCIIb.

Abstract

The article is devoted to the study of the role of ethno-national victimization of the Ukraini-
an population as a means of constructing a civil identity and implementing foreign policy strate-
gies.

Materials, methods, results and discussions

The study revealed the place and role of the ethno-national component in the formation of
the victim complex among the population of Ukraine, identified and classified the key patterns of
the ethno-national component of victimization of the population of the Kherson region, studied the
features of the historical and geographical development of the region on the discourses of ethno-
national victimization, determined the composition of interested participants in the ethnonational
victimization of the population of Ukraine on the national and at the regional level (on the example
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of the Kherson region), analyzed and characterized the correlation between the current foreign pol-
icy agenda and the changing discourses of ethno-national victimization.

Conclusion

As a result of the study, models were formed for constructing ethno-national victimization of
the population, which is implemented under the conditions of the simultaneous impact on the popu-
lation of the nationwide contexts of constructing the victim complex and their regional characteris-
tics; the dependence of the characteristics of the formation of the victim complex on the foreign pol-
icy agenda, national and regional socio-political and economic situation has been revealed.

Key words: Kherson region, ethno-national victimization, victim, construct, monoethical
nation, model.

Hccneoosanue evtnoaneno npu gpunancoeoii noooepircxke POOH u AHO DUCH 6 pamkax HayuHO20 npo-
exma Ne 20-011-31790 «Konuyenmyanusayus mooeau IMHOHAUUOHAbHOU 6UKMUMUZAUUU HACENCHUA YKPAuHol Ha
npumepe Xepconcxoﬁ oonacmu c yuemom oﬁmeykpauncxux U PECUOHAIBHBIX KOHMEKCM 068 KOHCmMpPyuposanus 00-
paza acepmenry/ The study was carried out with the financial support of the Russian Foundation for Basic Research
and the ANO EISI within the framework of the scientific project No. 20-011-31790 ""Conceptualization of the model
of ethno-national victimization of the population of Ukraine on the example of the Kherson region, taking into ac-
count the general Ukrainian and regional contexts of constructing the image of the victim™'.

AKTYaJlbHOCTh IaHHOTO HCCJIEIOBaHUS 00YyCIOBIIeHA HapalllMBaHHEM HCIOJIb30BaHUA B Ka-
4eCTBE JOMUHUPYIOIIEH OCHOBBI ()OPMHUPOBAHUSI YKPAWHCKOW MIEHTHYHOCTH ITHOHALMOHAIBHOM
BUKTUMHU3ALUU HaceJIeHUusi YKpauHbl. BUKTUMHU3UPYIOIIHE KOHCTPYKTHI, MOJyYash LIMPOKOE pac-
MpOCTpaHEeHHEe B HH()OPMAIIMOHHOM MTPOCTPAHCTBE, MPEUMYIIIECTBEHHO HAINPABICHB HA KOHPIIUKT-
HYI0 KOHCOJIUJIAIIUIO M MOOMIIM3ALIMIO TpaXaaH YKpauHbl A «00phOb» ¢ 4eTKO MACHTU(DULIUPO-
BaHHBIM BparoMm. B kauecTBe Takoro «Bparay» nosuuuonupyercs Poccuiickas denepanus, B3auMo-
JEUCTBHE C KOTOPOM KaK B UCTOPUYECKON PETPOCIEKTUBE, TAK U HA COBPEMEHHOM 3Talle, Mpeno-
HOCHUTCS B KOHTEKCTE HaHECEHUs MPEJHAMEPEHHOr0 «yllepOa» YKpaunHCKOW roCyJapCTBEHHOCTH U
Pa3HOTO poja «Bpena» YKPAUuHCKOMY HApOAY.

[{enpr0 TaHHOM CTAThU SIBISAETCS KOHUENTyaau3aluus MOJEIEH 3THOHAIMOHAJIbHOW BUKTH-
MU3AIUY HACETICHHs TOTUITHUYECKOTO U MOJUKOH()ECCHOHAFHOTO PETHOHA YKpanHbl (Ha MpUMe-
pe XepcoHCKOoW 00JacTH), pealiu3yeMoi B YCIOBUAX OJTHOBPEMEHHOTO BO3JICHCTBUS HA HACEJICHHE
OOIIeHAIIMOHANBHBIX U PETHOHATIBHBIX KOHTEKCTOB KOHCTPYHPOBAHU S KOMILIEKCA KEPTBHI.

OneIT MOJENIUPOBaHMSI BUKTUMOJIOTMUECKUX MPOLECCOB JOCTAaTOYHO OOmupeH. B yacTHo-
ctu, B.A. MaiiopoB B pabore «MoJielib pa3BUTHsI BUKTUMOJIOTOMYECKHIA CUTyaruuy» [14] ToBOpHT 0
COJIepKaHUU MOJEIIM BUKTHUMOJIOTHYECKON CUTyallMy U MPEACTaBICHUU HA 3TOM OCHOBE XapakTe-
PUCTHKH COCTABJIAIOIIMX €€ 3JieMeHTOB. Bapuyk T.B. B nuccepraumoHHoM uccienoBanuu «Teopus
BUKTHUMOJIOTHYECKOTO MOJEIMPOBAHNS U €€ Pa3BUTHE B POCCUIMCKON KPUMHHOJOTHYECKOW HAyKe U
MPAKTUKE MPEayNpexkACHUs TPecTymHOCTH» [7] GOpMHUpYET TEOPETHKO-METOI0JOTHUYECKUE OCHO-
Bbl BUKTUMOJIOTHYECKOTO MOJEIUPOBAHUMU IIPECTYNMHOCTH. MaTeMaTnyeckast MOJIeab IPOTHO3UPO-
BaHUs MPOSBICHHUS] BUKTUMHOCTH JINYHOCTH B COLIMOKYIBTYPHOH cpene Oblia mpeicTaBieHa AH-
pornukoBoii O.B. B uccnenoBannu «OHTOTCHETHYECKAsT KOHIEMIUS Pa3BUTHS JUYHOCTH» [2]. B
KOH(MIMKTOIOTUYECKOM KITF0YE OMBIT MOACIMPOBAHUS KOHCTPYUPOBAHHUSI )KEPTBBI MIPUCYTCTBYET B
moHorpaduu I'.1. KozsipeBa «KepTBa B conpraqbHOM KOH(IUKTE: peaTbHOCTh U BUPTYaIbHOCTH)»
[13], xoTs aBTOp HE MPHUMEHSET B UCCICIOBAaHUH TEPMUH «MOJICIbY. POJb CpelicCTB MacCcOBOM WH-
¢dbopMauu B MOJEIMPOBAHUN BUKTUMH3ALMOHHBIX IpolieccoB aHanusupyer ['opmienkoB A.l'. B
HCCIIEIOBAHUN «BUKTUMOJIOTHYECKUI ACIIEKT MPEAYIPEAUTEIBHOIO BO3ICUCTBUS HA IIPECTYITHOCTh
B chepe maccoBoit uHbopmanuu» [9], rae BbLIENSET MATh KIFOYEBBIX MOJEICH MacCOBO-
MH()OPMAIMOHHOTO BUKTUMHU3HPYIOIIETO BO3IACHCTBHSI HA HEONPEICICHHBIN KPYyTr JUI] HA OCHOBE
OIICHKU B3aUMOCBSI3H OCHOBHBIX CYOBEKTOB ITPAaBOOTHOIIEHUH «KepTBa - CMU — npecTymHuK.

st hopmupoBaHUS MOJENH STHOHAIIMOHALHOW BUKTUMH3AIIUN HACETICHHS Y KpauHbl HAMU
ObUT pellleH psAJl UCCIEAOBATEIbCKUX 3aJay, B YACTHOCTHU: BBISIBJICHBI MECTO U POJIb 3THOHAIIMO-
HAJIBHOW COCTaBJISIOMEH B (POPMUPOBAHUM KOMILUIEKCA JKEPTBBI y HACENICHUS! YKpauHbl, YCTAHOB-
JIEHBI KJIIOYEBbIE MATTEPHbl BUKTUMHU3ALMU HaceleHus: XepCOHCKOoW o0iacTu; 0003HAueHBl OCO-
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OEHHOCTH BIIMSHUS UCTOPUKO-TEOrpahuyecKoro pa3BUTUSI pETMOHA HA AMCKYPCHl ATHOHAIIMOHAJb-
HOM BUKTUMH3ALUN; ONPEIEIICH COCTAB 3aMHTEPECOBAHHBIX YYAaCTHUKOB YTHOHALMOHAJIBLHOW BHK-
TUMU3AIMKA HACEJIECHUsI YKpauHbl Ha OOIICHAIIMOHAILHOM M PErHOHAJILHOM YpOBHE (Ha MpUMeEpe
XepcoHCKOH 001acTH); MPOBEJCH aHAIU3 KOPPEJIALUU MEXY TEKYILEH BHEIIHENOIUTUYECKOH 1O-
BECTKOH JIHS U U3BMEHEHUEM JIUCKYPCOB STHOHALMOHAJILHOM BUKTUMHU3ALIUH.

B pamkax peanuzanuu neneil u 3agay ObLI MPOBEAEH AUCKYPC aHAIU3 M TPaJULIMOHHBIHI
aHaJM3 TEKCTOB MyOJIMKALWi, pa3MEIIEHHBIX B CETH MHTEPHET U MPOIYLUPYIOMIUX KOHTEKCTHI 3T-
HOHaIMoHAJILHOU BUKTUMM3aMU ¢ 2014 mo 2020 ron.

PaccmoTpenue poin m MecTa STHOHAIIMOHAJIBHOW COCTaBISIOMIEH B (POPMHUPOBAHUM KOM-
IJIEKCA KEPTBBI Y HACEICHMsI Y KPauHBI ITO3BOJIMJIO YTBEPKIATh, YTO STHOHAL[MOHAIbHAS BUKTUMH-
3alusl HACeNeHUs YKpauHbl SBISETCS OAHOM M3 JOMUHHUPYIOIIUX OCHOB (popMHpoOBaHUsS 0OIIe-
YKPanHCKOM maeHTH4HocTH. Ha naHHBI MOMEHT HPOMCXOOUT IPOAYLIMPOBAHUE U OOOCHOBAHUE
HOBBIX CMBICIIOB BUKTUMH3AIMH YKPAWHCKOTO OOIIECTBA, MPU3BAHHOE JOBECTH IO JIOTHYECKOTO
3aBepIleHHs] ((OpMUPOBAHUE YKPAWHCKOW HAlMM. YCHEIIHOE pa3BUTHE U KOHCOJIUAALUS YKPauH-
CKOT0 00IIIeCTBa BOIIPEKH pa3Bsi3aHHON Poccueit ruOpuaHoil BoWiHE MO3UIIMOHUPYIOTCS KaK OCHOB-
HOW OOBEAMHAIOUIMA MapKep YKpPauMHCKON HallMW, HOBBIN TPUITEp KOHCOIMJALMHM YKPAUHCKOTO
obmecTBa. [Ipu 3TOM B pUTOpUKE YKPAMHCKOTO HAYYHOTO COOOIIECTBA 3aKPEIUISETCS UAes O TOM,
YTO IYTh KOHCOJUJALMK YKPAauHbl TaK WIA MHAYE JIEKAT YEPE3 aHTUPYCCKOCTb, JOCTUTAEMYIO Ye-
pe3 KOHCTPYHPOBAaHHE BUKTUMHU3UPYIOLIMX CMBICIOB [15].

VYKpanHCKOM HaydHOW 3JIMTON 00OCHOBBIBAaETCS Hes 00 YKPaMHCKOCTH B €€ STHHUYECKOM
MIPEIOMJIEHUU KaK O €MHCTBEHHOM CIOCO0€ COXPAHEHUS YKPAMHCKOW roCylapCTBEHHOCTH IEpe]
BHEIIIHEH Yrpo30H, YTO MPOTUBOPEUUT MPOBO3IIIAIIAEMOMY YKPaUHOM Te3UCY (OPMHUPOBAHUS I10-
JUTUYECKOH, a HEe ATHUYECKON Hauuu. Ilpu 3TOM mpociexuBaeTcs: UCIONb30BaHUE BUKTUMU3UPY-
IOIIUX KOHCTPYKTOB Ul (pOPMHPOBAHHUS KOHIENITA MOHO3THHYecKoro rocymapcrsa [15]. Kon-
CTPYKT <«KEpTBa» 37ech 00iazaeT oOLIeHAIIMOHAIBHBIM XapaKTepoM, KOPPECIIOHAUPYETCS Ha BCe
HaceJleHHe YKpauHbl B 1I€JIOM U NPHU3BaH OOBEIMHUTH HACEIEHUE TOCyIapCTBO A OOpHOBI C
uaeHTuguuupyeMbM BparoM — Poccuiickoit denepanueii. Kpome Toro, umeer MecTo BHEApEHUE
MPEJCTaBICHUNA O HEOOXOJUMOCTH COXPAHEHUS MPOSIBICHUH >KEPTBEHHOCTH ISl TOCTHXKEHUS Lie-
JeH, CTOSIIIKX Mepes] COBPEMEHHBIM YKPAUHCKUM T'OCY1apCTBOM.

B pesynbrare penieHus BTOPOM HCCIENOBATENIbCKOW 3aladM, MpeaycMaTpHUBarolled ycra-
HOBJICHHE M KJIACCU(PHUKAIMIO KIIIOUYEBBIX NAaTTEPHOB ATHOHAIIMOHAJIBHONW COCTABIISIIOIIEH BUKTUMHU-
3allMU HaceJleHUs] YKpauHbl Ha puMepe XepCOHCKOM 00acTH, YCTaHOBIIEHO, YTO KJIIOUEBBIM 0a-
30BbIM NATTEPHOM 3THOHAIIMOHAJIBHOW BUKTUMHU3ALUU SBIISIOTCS aHTUPOCCUNCKHUE UHTEPIPETALUN
UCTOpPUH, B KOTOPBIX CTAHOBJIEHHE YKPAMHCKON IOCYJapCTBEHHOCTH C Pa3HOM CTENEHBIO KaTEro-
PUYHOCTH (pOpMyNIHpyeTcs ¢ MO3UIUA MHOTOBEKOBOW OOPHOBI MPOTUB MMIEPCKONW MOIUTHKU Poc-
CHH.

C 2014 rona nabmogaercs coepkaTeabHOE paclIipeHHe MPUCYTCTBYIOIINUX B YKPAUHCKOM
MHGOPMALIMOHHOM T0JI€ BUKTUMU3HUPYIOLIMX HAappaTUBOB U TpaHC(hOpMaIMs KOHHOTAIUI OCHOB-
HOTO BUKTUMH3UPYIOLIETO UCTOPUUECKOTO HappaTHBa rojiojioMopa ¢ cyrybo kepTBEHHOW Ha KOH-
COJIMJIUPYIOIIYIO, B TOM YHCIIe 4Yepe3 cakpainuzaiuio coobituii Maiinana. K cBs3ke «wkepTBa —
HapoI» U <«KepTBa-Tparelus» MPUCOETUHSAETCS KOHCTPYKT <OKepTBAa-repoi», B KOTOPOM aKIIEHT
JieNlaeTcsl He TOJIBKO Ha CKOpOM 0 MOrudmmx, a Ha He0OXOAMMOCTH KOHCOIMAINH Il BBKUBAHUS
u nodensl HaJ BparoM. Ilpu 3ToM AHMCKYypCHl Tojl0loMOpa BKIIIOYAIOT MPU3bIBBI K MecTu Poccuii-
ckoii denepanun, kak npasonpeemuuie Coserckoro Corosa, rae coobiTus Ha Jlonbacce oneHuBa-
I0TCA KaK MPOJI0JDKEeHUE reHonuia Poccun o OTHOMIEHHUIO K YKPaHCKOMY HapoJy.

Eme ogHuM KIII0YEBBIM MATTEPHOM BUKTUMH3ALUMHU HacelleHus YkpauHnsl ¢ 2014 rona sBius-
€TCAd KOHCTPYKT O COBEpUIEHHUM akTa arpeccun Poccuiickoit denepanuu no OTHOLICHHUIO K YKpa-
uHe. OH TOMMHUpPYET HaJ UCTOPUYECKHUMH CIOKETaMH, SIBJsieTCs 0a30BBIM MIa0IOHOM Ui OO0Jb-
IIMHCTBA MYOJIMKAIUA TIO0 TEMAaTHKE POCCHUHCKO-YKPAWHCKUX OTHOIICHHH, CIIYKUT OCHOBOW IJIS
¢dopmupoBanus o0paza YKpauHbl 1 YKPAaMHCKOTO HapoJa Kak jkepTB arpeccun Poccun.
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B nuckypce Hay4HOH >MUTBHl YKpauHbl JaHHBIH KOHCTPYKT mpuodOperaeT ¢popMmy Te3zuca o
pasBsizanHOM Poccueit ruGpuaHol BoiiHe. TepMUH «KepTBay MPUMEHUTEILHO K KOHCTPYKTY arpec-
cun Poccun mpoTuB YKpauHbl 32 peIKUM UCKITIOUEHHEM HE UCTIONb3YyeTcs, HO (PMKCUPYeTCsl B KOH-
TEKCTE MPUCYTCTBYIOIIUX B MH(YOPMAIIMOHHOM IMPOCTPaHCTBE MeauamarepuanoB. OJHUM U3 HUC-
KIIFOUEHUH SABJSETCS NPOEKT 3aKkoHa «O rocyJapcTBEHHON MOJUTHKE NIEPEXOIHOT0 epruoaa» ot 17
nexadps 2020 roga, mpeAcTaBICHHBIM Ha 00CyXkaeHHe MUHUCTEPCTBOM 10 JIeIaM BPEMEHHO OKKY-
IIMPOBAHHBIX TEppUTOpUNA YKpauHbl. OH IpeaycMaTpUBaeT yUPEKICHHUE 1OCIIE POBO3IIIAIaeMOoil
YKPauHCKUM IIPAaBUTEIBCTBOM «JeoKKynauun» Kpeima HanmonanbHOro gHS mamsTH KEpPTB BO-
opykeHHOU arpeccuu u co3manue B Kuese, [loneuke, JIyrancke, CeBacronone u Cumdepormorne
MEMOPHAIbHBIX KOMILJIEKCOB aMSITH KEPTB BOOPYKeHHOH arpeccuun Poccuiickoit denepariumu.

BHenpenne KOHCTpyKTa <OKEpPTBa» B MacCOBOE CO3HAHUE JEMOHCTPUPYET KaTerOpuyHbIE
aHTupoccuiickue (opmarsl. Hampumep, B MHGOPMAIMOHHOM MPOCTPAHCTBE PACHPOCTPAHSIOTCS
MaTepuaibl, B KOTOPhIX BOiiHa YKpauHbl NpoTUB Poccun 3asBiiseTcs Kak KI4YeBOH MOOUIIU3YIO-
U IPOEKT, CIOCOOHBIN C(hOPMUPOBATH TOCYIAPCTBEHHOCTh Y KPaUHBI.

Takum 00pazom, MPOBEIEHHOE UCCIIEAOBAHKE J1aI0 BO3MOKHOCTh BBIJICIIUTH JIBA OCHOBHBIX
mabJoHa BHEJIPEHHsS] aHTHPOCCHMCKMX KOHTEKCTOB ATHOHAIMOHAIBHON BUKTHUMHU3AIMH, MPUCYT-
CTBYIOILIUX B UH(POPMAILIMOHHOM IIPOCTPAHCTBE Y KPAUHBI.

[lepBblii cBsI3aH C AHTUPOCCUNUCKUMU HHTEPIPETAUSMU HCTOPUYECKUX COOBITUMH, B KOTO-
PBIX CTAaHOBJIEHHE M Pa3BUTHE YKPAMHCKOW IOCYAapCTBEHHOCTU (POPMYJIHUPYETCS C MO3ULUU MHO-
TOBEKOBOH OOpHOBI MPOTUB UMMEPCKON MOAUTUKH Poccuu. BTOphIM KITIOYEBBIM MATTEPHOM ATHO-
HallMOHAJIbHOW BUKTMMH3ALUU SIBJISETCS KOHCTPYKT «YKpauHa — xkeprBa Poccuiickon arpeccum»,
KOTOPBIM CIYXHUT OCHOBOW Juis (popMHpoBaHUS oOpa3a YKpauHbI M YKPAaMHCKOTO Hapoja Kak
XKepTB arpeccun Poccuu, mpociexuBaeTcs Ha pecypcax pa3Horo ypoBHS U (PaKTHUECKU CTAHOBUTCS
(OHOBBIM, TO €CTh HAJTMYECTBYET MPAKTUYECKH BO BCEX MaTepHallaX, 3aTParuBaroIIuX POCCUHCKO-
YKPauHCKHE OTHOILIECHUS.

HenocpencTBeHHO TEPMUH <«@KepTBa» NPUMEHUTEIBHO K KOHCTPYKTY arpeccuu Poccun npo-
THUB YKpauHbI UCTIOJIB3YETCSl JOCTATOUYHO PEAKO, HO (PMKCUPYETCS B KOHTEKCTE MPUCYTCTBYIOIIUX B
MH(GOPMALMOHHOM MTPOCTPAHCTBE MeIaMaTepHaloB.

Takum o0pa3oM, coaepkaHre HHHOPMAIIMOHHOTO BIIMSHUS Ha HACEJIEHUE HOCUT CIIOXKHBIH,
MHOT'OBEKTOpPHBIN xapakTep. IIpocnexxnBaercss KOHCTpYUpOBaHHE CHUHTETHYECKOH, MHOTO(YHKIIH-
OHAJIbHOW >KEPTBBI, OCHOBHBIMU COCTABJIAIOIIMMU KOTOPOH SIBJISIOTCS 00pa3bl <«OKEPTBBI-HAPOAA»,
«OKEPTBBI-TPAreInN», <GKEPTBBI-TEPOS», KaXaas M3 KOTOPBIX HECET OINPEACICHHYIO LEIEBYIO
Harpys3Ky, U HalpaBJI€HO Ha aKTHUBHYIO ATHOHAIMOHAJIBHYIO BUKTHMMU3ALUIO HACEJIEHUs, KOTopas
ABJISICTCA OJHOM M3 0a30BBIX OCHOB KOHCTPYMPOBAHUS OOIIEYKPAaUHCKOW MIEHTHYHOCTH M KOHCO-
JUAALNN YKPaWHCKON HaIlUH.

N3yueHne BAUSHUA 0COOEHHOCTEH MCTOPHKO-TeOrpagpuueckoro pa3BUTHs perMoHa Ha Juc-
KypChl ’THOHAIIMOHAJILHOW BUKTUMU3AIIMH, TIO3BOJISET YTBEPKAATh cieayroliee. Bo-nepBbix, HCTO-
puKo-Teorpaguueckue 0cOOEHHOCTH Pa3BUTHUSI PETHOHA OMPEAETSAIOT MOrpaHUYHBINA cTaTyc Xepco-
HCKOHM o0nacTu, KOTOpbli ObUT mpuoOpeteH mnocie nepexonaa Kpsima B cocraB Poccuiickoit dene-
pauuu B 2014 rogy. 310 00CTOATENHCTBO BIUSAET Ha OOBEKTUBHBIE COLMATBHO-KOHOMUYECKHE
YCIIOBUS KU3HEACSITETbHOCTH HaceleHus: 001acTu, KOTOpble OYAYyT paccMOTpEHBI mo3xe. B yactu
COJIepKaHusl IUCKYPCOB STHOHAIIMOHAIBLHONW BUKTUMM3ALMU TMOTPAHUYHBINA CTAaTyC peruoHa oly-
CJIABJIMBAET MOCTOSIHHOE NpucyTcTBHE ¢ 2014 roa B Marepuanax yKpauHCKUX MHTEPHET-PECYpPCOB
MH(POPMAIIMOHHBIX KOHCTPYKTOB O BO3MOKHOM CKOPOM BTOP’KEHHUHU POCCUHCKUX BOMCK Ha TeppH-
Topuro XepcoHCKoil oOmactu.  Takke MOXHO OTMETUTh MPOAYLHpPOBaHHE B HHTEPHET-
MPOCTPAHCTBE MaTEpUAJIOB, HANpPaBJIEHHBIX Ha (OPMHUPOBaHUE YOSKIECHHOCTH B LIEJI€HAIPABJICH-
HOM aectabunu3anuu Poccuiickoit deneparueld cuTyaru B XepCOHCKOM 00J1acTH, 0 CTUMYJIUPO-
Banuu Poccuiickoii Deneparyieil 31ech CeNapaTUCTCKUX TEHICHINN, O KOPPENsSIud 000CTpEHUS
KPUMUHAJIBHON CUTYyalluu B 00JIaCTH U AESITENbHOCThIO Poccuu 1o moIpbIBy 5KOHOMUUECKOTO OJ1a-
TOCOCTOSIHUS CTPAaHBI.
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[To MHEHHIO YKpaWHCKHUX HCCIIEAOBATEleH, HAaceJICHHE O0JIAaCTH, MPEUMYIIECTBEHHO IOTa,
ONIyIAeT ceOs KUTCISAMH «Cepoi 30Hb [3], ueMy CIOCOOCTBYET yIaICHHOCTh PErHOHA OT IICH-
Tpa, TIOXHUE BHYTPEHHNE KOMMYHHUKAIIMU U HU3KUI ypOBEHh MOOMIIBHOCTH HAceNeHHs (Hampumep,
OoJiee MOJOBUHBI )KUTENICH XepCOHa 3a MOCISAHUE HE BBIC3KAIM 3a MIPEIeIbl CBOEro ropoaa) [26].
B omnpenenenHoil creneHu 3To BIMSET HA HEOJAHO3HAYHOE OTHOIICHHE HACEJICHHS K aJIMUHHUCTpa-
TUBHO BHeJpsieMol repousanun Maiinana u HebGecHOM COTHH, TOCTATOYHO IIMPOKOE HCIOJIb30Ba-
HUE pyccKoro si3blka [16]. bonee Toro, B pernoHe npucyTrcTBYIOT IPU3HAKK YTPaThl HALIMOHAIBHON
rocynapcTBeHHOCTH [21] u ¢popMupoBaHue JTOKAIbHON UISHTUYHOCTU (TaBpUUECKasi U TreHuYecKas
HUJICHTUYHOCTD ).

Ha ¢done 3TOro KOHCTPYKT «KepTBa», MPU3BAHHBIM KOHCOJIMIMPOBATH HacelleHue Ha (oHe
COMPOTHUBIICHUS POCCUICKON arpeccuu, akTUBHO CAKPATU3UPYETCs Yepe3 KOMMEMOPATUBHbIE MTpaK-
Tuku. B XepcoHckol 0071acTH CO3al0TCsl MECTa TaMsATH, TTOCBsAIIEeHHbIe HeOecHol coTHE U TreposiM
ATO, BHeIpAIOTCS MHEMOHUYECKHUE AAThl, CBSI3aHHBIE C JKEPTBEHHOCTHIO KHUTENeH XepCOHCKOU
obnactu B O6oprOe mpoTUB poccuiickor arpeccuu [8]. s BHeIpeHHs] B MacCOBOE CO3HAHUE KOH-
CTPYKTA «OKEPTBBI-TEPOS» B MyOIMYHYIO INIOCKOCTh MEPEHOCSTCS JTUYHBIC TPareauu ceMei moruo-
mux Ha JlonOacce xuteneit 00JaCTH, KOTOPBIX OOBSBISIIOT HOBBIMH «MKOHAMU» OOpbOBI MPOTHB
POCCHUIICKOM arpeccuu, UCIOJb3yEeTCS SMOUUOHAIIbHAS COCTABIIAIOIIAS.

Bo-BTOpBIX, B mpoliecce MCTOPUKO-TeorpaduyecKkoro pa3BUTUSl peruoHa (HopMHUpOBallach
€ro THUYECKasi KapTa, YTO, B MPUHIIUAIIE, MOKET ONPEACISIThH NepeYeHb 0OBEKTOB /IJII BUKTUMHU3 -
pytouiero Boznenctus. 1lo nanueiM nocnenneir Beeykpannckoi nepenucu Hacenenus 2001 roxa
Ha TEPPUTOPHH XEPCOHCKOW OOJACTH MPOXKHUBAIOT MPEACTaBUTENU 115 «HaMOHATBLHOCTEH U
HapoJHOCTeN». HacTh 3THOCOB MpEJCTaBIE€HA TOJIBKO OJHUM HJIM HECKOJbKUMHU Juiiamu. He Bce
THUYECKHE OOIIHOCTH, BHISBICHHBIE BO BPEeMs IEPEIHCH, MPEACTABISIOT CO00M YCTOWYUBBIE CO-
o011ecTBa, B KOTOPBIX JIFOJM KaKUM-TO 00pazoM ObLIM OBl CBsI3aHbI MexXIy coOoii. K unciy nHanbo-
Jiee KPYIMHbIX 3THUYECKUX OOIIHOCTEH, OOJIBIIMHCTBO U3 KOTOPBIX KOTOpPBIE 00JIaJal0T KaKol-Inbo
dbopMmoil (hopmManbHOTO MPEICTaBUTENHCTBA OTHOCSTCS YKPAaWHIIBI, PYCCKHE, OeIopychl, TaTaphl,
apMsiHe, MOJIJIaBaHe, TYPKH, KPIMCKUE TaTaphbl, I[bITaHe, MOJISKHA, HEMIIbI, a3epOaiipKaHIlbl, KOpei-
161, 6osrapsr [4, ¢. 10].

Ho na ykpanHCKMX HMHTEpHET-pecypcax NPAKTUYECKH HE MPOCIEKUBACTCA MPUCYTCTBUE
BHUMaHHUS K KaKUM-TMOO 3THOcaM XEepCOHCKOM 00NacTH 3a UCKIIOYEHHEM KPBIMCKHUX TaTap W, B
MEHBIIIEH CTENEeHU, TYPOK-MECXETHHIIEB. B BUKTUMH3AIIMOHHOM JIUCKYpCE IIEHTPAIBHBIX U PEruo-
HanbHBIX CMU XepcoHCKo# 00acTH OTCYTCTBYIOT MaTepHalbl, YUUTHIBAIOIINE OCOOEHHOCTH IT-
HUYECKOW HJIEHTUYHOCTU HaceJeHUs XEpPCOHCKOW 00JacTu. DMU30IMYECKH B MH(OOPMAIMOHHOM
MIPOCTPAHCTBE 3aTparuBaeTCs S3bIKOBas MpoOIeMaTrKa, KOTOpasi HampaBleHa Ha JAUCKPEIUTAIHIO
MIPUMEHEHHUSI PYCCKOTO SI3bIKA.

PaccmarpuBas koppensuuio MeXy TeKyIeld COIUaNbHO-TIOJUTHYECKON U SKOHOMUYECKON
CUTyaIMei, N3MEHEHUEM COIMATLHON CTPYKTYpPHI HAacENeHUs PETHOHA U M3MEHEHHEM JTHCKYPCOB
STHOHAIIMOHAJIBHOW BUKTUMHU3AIMHU, MOKHO OTMETUTD CIEAYIOIIIEE.

DKOHOMHYECKAsi CUTYaIlus, KapAUHAITHPHO U3MEHHBIIIAsICS mocie nepexoqaa Kpsima B cocras
Poccuiickoit denepanuu u 3anpera Ha TOPrOBIIIO C MOTYOCTPOBOM, HETATUBHO CKA3bIBAETCS HA KU-
TENSX pEeruoHa. XEepPCOHCKUE arpapuu, CICIUATM3UPYIOIIHECs Ha OBOIICBOJCTBE, CaJOBOJICTBE H
0ax4eBOJICTBE, MMOHECIN 3HAYUTENbHBIC YOBITKH, MOTEPSB OCHOBHBIE PBIHKH cObITa — Poccuio (B
toM uncie Kpoim) u Jlonbacc. Paiion siBisiercs npurpanudasiM ¢ KppIMoM, M BOCIIpUHUMAETCS Kak
30HA PHUCKA, YTO KpailHEe OTPaHMYUBAET MPUTOK MHBECTHIHMH. CUTyallni0 yCYryOsieT MOBLIIICHNE
IIEH Ha TOPI0Ye-CMa309HbIE MAaTEPHAIBI, YHEPTOHOCUTENIM M BOIY JJISI OPOIIICHHMS, a TAKXKe Tiepepac-
MpelieJieHne 3eMeNbHBIX PeCypcoB, peiiepcTBo. Hacenenue oueHbp OGOUTCS O€AHOCTH, IPUCYTCTBY-
eT yKe cBoeoOpasHas KyJbTypa O€THOCTH.

[Ipu 5TOM Ha YKpaMHCKUX HMHTEpPHET-pecypcax MPOCIEKUBACTCS MEPEHOC CYHIECTBYIOLIUX
npoOjeM B 3KOHOMHYECKOW chepe Ha KOHCTPYKT kepTBbl. Hampumep, B permoHanpHbix CMU
(dbopMupyeTcsi MHEHHE O IIeJICHANPaBIEHHOM IIPEMATCTBOBAHUYU Pa3BUTHsI SKOHOMUKHU Poccueit ue-
pe3 OJIOKUPOBKY MOPTOB B A30BCKOM MOpeE, 0 OOJBIINX YOBITKAX JUISl YKPAUHCKOM AIKOHOMUKH U3-
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3a Kpaxxu Poccuell ykpanHCKOro rasa, 100b1BaeMoro Ha menbde YepHoro Mops, 0 MOCTOSTHHBIX He-
3aKOHHBIX 33JIEP’KaHUAX «OKKYMaHTaAMU» YKPAUHCKUX PbIOAKOB U T.II.

CrnoxHas 5KOHOMHYECKAsi CUTyalllsl B COYETAaHUH C YTPATOW PHIHKOB COBITA M C TIOCTOSIHHON
TpaHcIsAIUeld KOHCTPYKTa «YKpanHa — jKepTBa POCCUICKOI arpeccun» co3aaeT HeoOX0IUMBbIH (oH
st GOPMHUPOBAHUS KOMILJIEKCA KEPTBBI, (POPMUPOBAHHS HETaTUBHOTO, BPAXK/I€OHOTO OTHOIICHUS K
Poccuiickoit @eneparuu.

[Tocne 2014 roxa B XepCcOHCKON OOJIACTH MPOU3O0ILIO U3MEHEHNE 3THUYECKON CTPYKTYpHI
Hacenenus. Crofa nepeexaina 3Ha4YUTeNbHAs YaCTh KPHIMCKHUX TaTap, MOKUHYBIIUX MOIYOCTPOB (TI0
MPUOTU3UTENBHBIM OIleHKaM — OoT 10 10 15 ThICSY YenoBeK), yBETUYHB KOJTHYECTBEHHBIA COCTAaB
MpeJICTaBUTENIed 3TOM STHUYECKOW OOIIHOCTH B peruoHe. YHCIEHHOCTh TYpPOK-MECXETHHIIEB
BCJIEJICTBHE TPYAOBOM MHUTpalluil HampoTuB cokpaTuiack (B 2019 r. 6omnee yem na 20% 1o cpaBHe-
Huto ¢ 2015 rogom).

HIMeHHO K KpBIMCKMM TaTapaM B HauOOJbIIEH CTENEHU IPUKOBAHO BHUMAHUE KaK yKpauH-
CKOI1 BJAacTH, TaK U 3apyOeKHBIX aKTOPOB. BUKTUMM3UPYIOIIasi pUTOPUKA B OTHOIIEHUN KPBIMCKUX
TaTap B OCHOBHOM HallpaBj€HAa Ha KOHCTPYMPOBAHUE U 3aKpEIIEHHUE B OOLIECTBEHHOM CO3HAHUU
o0Opa3a <«OKepTBBI-Tpareuu», B OCHOBY KOTOpPOM 3all0K€H MOUCKYpPC TE€HOLUIA, U <(OKEPTBBI-
rocyiapcTBay, 4To IpejoiaraeT TpeOOBaHUs O BOCCTAHOBJIEHUH 3aKOHHBIX IPaB KPIMCKUX TaTap
Ha CBOIO TEPPUTOPUIO U HALMOHAIBHYIO FOCYAapCTBEHHOCTh. MHOTHE HHPOPMAIIMOHHBIE CO00IIIe-
HUS HAlleJIeHbl Ha 3aKPEIJICHHE B OOLIECTBEHHOM CO3HAHMHU MPEJCTABUTENICH KPBIMCKOTATAPCKOM
OOIIHOCTH KOMILIEKCA )KEePTBbI, OCHOBAaHHOM Ha (hakte Aenoptauuu. Ha teppuropun XepcoHCKOM
o0JacTH CO3MAIOTCS MeCTa TaMSTH, IOCBSIICHHBIC JCMOPTAllMU KPhIMCKHX Tartap 1944 roma
(manpumep B Mae 2019 roga B XepcoHe OTKpbUIM MEPBBIA B YKpauHe MaMsATHBIN 3HaK «XKepTBam
reHOIMIa KPhIMCKOTaTapckoro Hapona 1944 romay), TpaHCIUpyeTcss HEOOXOAUMOCTD <«ICOKKYIIa-
uun» KpbiMa, mpoBOAATCS CHMBOJIMYECKHE aKIIMM, HAMPABJICEHHBIE HA MPUBJICUYECHUE MUPOBOIl 00-
IIECTBEHHOCTH K 3TOH npoodieme.

OTnenbHO CTOMT OOpAaTUTh BHUMAHUE HAa B3aWMOJIEHCTBHE KOHTAKTHPYIOLIMX 3THHUYECKUX
oOIIHOCTEN C KPBIMCKMMH TaTapaMmy, MPOXHUBAIOUIMMH B peruoHe. Pe3ynbrarhl HcciegoBaHUS
«IIpenoTBpaiieHre KOHGIUKTOB Ha tore YKpauHsl», ocymectsieHHoe B 2018-2019 rr. npu ¢punan-
coBoii nmoanepxkke «HarmonansHoro donaa nemokparun» («National Endowment for Democracy»,
NED, CIIA), noaTBepKAal0T HAIMYUE IpoOIeM B MEXXITHUUECKUX OTHOIIEHUSX KPBIMCKHX TaTap
C KOHTaKTUPYIOLUIMMH 3THOCAMHU. TpPETh pEeCIOHJIEHTOB CUHUTAET, YTO KPHIMCKHE TaTaphl MOITYYarOT
00JIbIlle TPUBHUIIETHIA U JIyYIIHI JOCTYH K pecypcam BCIEACTBHE MAaHUIMYIALUNA CTaTyCOM BBIHYX-
neHHbIX nepeceneHies [11]. HenoBonbcTBO BhI3bIBAET MOHOMOIN3ALMUS KPHIMCKUMHU TaTapaMu OT-
JENbHBIX cep SKOHOMUKHU, B YACTHOCTH, KOHTPOJIb MEPEBO30K U TOPrOBIM Ha PHIHKAX, MPErsT-
CTBOBaHME MPOHUKHOBEHUIO B ATH Cepbl SKOHOMHUKH MPEICTABUTENSIM APYTUX ITHOCOB, MPOSBIIE-
Hus Herotu3ma [10, c. 68]. Kpome toro, ¢ 2016 r. KpeIMCKOTaTapCKUil MEKIINC (OpraHu3anus 3a-
npenieHa B PO) puHaHcupyeTcs U3 TocyJapcTBEHHOTO 010/ IKEeTa.

OnHuM M3 TOKa3aTeIbHBIX BCIUIECKOB HENOBOJIBCTBA y KOHTAaKTUPYIOIIMX STHUYECKHX
oOurHocTel B XepCOHCKOM 001acTy BBI3BAJIO 3as1BJIEHUE DKC-TIPE3UIEHTa Y KpauHbl 00 MHULIMATUBE
MPEAO0CTaBIICHUs] KPRIMCKUM TaTapaM HAllMOHAJIbHO-TEPPUTOPUATBHON aBTOHOMHUH Ha TEPPUTOPHH,
KOTOpasi B COOTBETCTBUHU C IJIAHAMH JIUJEPOB KPHIMCKOTATaPCKOM OOIIHOCTH B YKpauHe JOJKHA
ObUTa BKITIOYaTh XepCcOoHCKYr0 ob6macTh [23]. OTBeTHOH peakiueil ctano TpeboBaHue Oonrapckon
JMACTIOPBl Y KPanuHbI CO3/1aTh HAIIMOHAILHO-TEPPUTOPHAIbHYIO aBTOHOMUIO Oonrap [5].

31ech MOKHO OOpaTUTh BHUMAaHHE Ha TO, YTO BUKTHMOJIOTHYECKHE ACHEKThl 3THUYECKOMH
(3THOMOJUTHYECKON) KOHMIUKTHOCTH MOTYT IPOSBIATH c€0sl B HECKOJIBKUX aCMEKTaxX: B KAUeCTBE
XapaKTEePUCTUKH COLMAIBHOM Cpelbl JKU3HEAEATEIbHOCTH 3THUYECKUX CYOBEKTOB BHUKTHMOJIOTH-
YecKOoe CojiepKaHhe HeCeT B cebe HEPaBEHCTBO MO AITHUYECKOMY MPU3HAKY; B KOHTEKCTE YS3BHUMO-
CTH 3THUYECKUX CYOBEKTOB (Ha MHIMBHIYaJIbHOM U IPYIIIOBOM YPOBHSX) IO OTHOIICHHIO K CO-
BEpIlIa€MbIM B OTHOLIEHHH HUX HAa OCHOBAHUU JEIUKTaM, MPOSIBICHUSAM HETIPHUSI3HU 110 ITHUYECKO-
My NPU3HAKY; B Kaue€CTBE MapKepa COLMAIbHOMN I'PYIIIbI, IEMOHCTPUPYIOLIEH BUKTUMHOE ITOBEC-
HHUE 10 OTHOIICHHIO K pealbHOMY WJIM CKOHCTpyupoBaHHOMY Bpary [27]. COOTBETCTBEHHO, IMpe-
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TEH3UU Ha 0oJiee BBHICOKUHN CTAaTyC MOTEHIHMAIBHO OMACHBI B KOHTEKCTE aKTUBU3AIIMH STHHYECKOU
KOH()JIMKTHOCTH.

OTnenbHO MOYKHO YHOMSHYTH, YTO BHUKTHMOJIOTUYECKAM BIUSHHEM 00JaZla€T OTHOIICHUE
CO CTOPOHBI KOHTaKTHPYIOLIUX 3THOCOB Ha COOOIIECTBO TYpOK-MECXETHUHIIEB, NMPOXKHUBAIOILUX B
Xepconckoit obmactu. OHO ompezensieTcs B MEPBYIO OuYepedb 3aMKHYTOCTHIO STOW JIOKAJIBHOU
OOIIHOCTH, KOHKYpPEHLIMEH B 3KOHOMHUYECKOM IIPOCTPAHCTBE HAa ()OHE HU3KOIO YPOBHS KHU3HHU,
c(OPMHPOBAHHBIMU CTEPEOTUIIAMH, & TAKXKE OCOOCHHOCTSIMHU B3aMMOJACUCTBHS C OpraHaMH rocy-
JApPCTBEHHOM BJIACTH.

OCHOBHBIM BUKTUMHU3UPYIOIIUM (OHOM, OOJIAJAOIIUM HAWOOJBIIUM PACIPOCTPAHIEMBIM
Ha BCIO 3THUYECKYIO0 OOLIHOCTh TPaBMUPYIOIIUM 3(ddexTom, sBisercs (pakr aenoprauuu TypoOK-
MecxeTuHleB 1944 rony u nanbHeliee BbIHYKIEHHOE MEPECEIEHUE U3 MECT JENOpTALMHU BCIIE-
crBHe norpomos. [Ipu 3ToM Haubonee xKecTKOM pUTOPUKH B OLieHKe pos Poccuu B 3TUX U Jpyrux
HETaTUBHBIX MCTOPHUYECKUX COOBITHSX B MPOILIOM TYpPOK-MECXETHHIIEB MPHUACPKUBAIOTCS TYpPeIl-
KM€ UCTOYHUKU MH(POpPMAIMK KaK HAYYHOTO, TaK U MyOJUIMCTUYECKOT0 XapakTepa. Mcrtopuueckue
KOHTEKCThI (hOpMHUpOBaHUsI HEraTuBHOro obpasza Poccuiickoit ®@enepanuu npoeuupyroTcs Ha co-
BPEMEHHYIO CUTYyalluI0. B yKpauHCKUX U TypelUKHX HWH(POPMALMOHHBIX HCTOYHUKAX, HAXOJAIINXCS
B ITyOJIMYHOM JIOCTYTIE, IPUCYTCTBYET AUCKYPC KOHCTATAIlMK cTpaxa nepea Poccueld kak y Hacene-
HUs1 XEepPCOHCKOW 00JIaCTH B LIEJIOM, TaK U KOHKPETHO y TYpOK-MECXETHHIIEB. BuHa Ha cylecTBy-
IOIIHE MPOOJIEMBI B AKOHOMHUECKOM chepe mpoerupyercs Ha arpeccuio Poccun, Kotopast 00bsBIIS-
eTcs BUHOBHUIEH SKOHOMHMUYECKUX MpoOsieM xuTeneil XepcoHCKoi 00JacTi B LIE€JIOM U MPUYMHON
TOT0, YTO TYPKU-MECXETHHIIBI OKA3aJIUCh HA TPAaHU «HOBOM KaTacTpOQbI».

Tem He MeHee cpenu TypOK-axXbICKa IPHUCYTCTBYET JIOSJIBHOE OTHOIIEHUS K COBETCKOMY
IIPOLIJIOMY U PYCCKOMY HApOAy, HO CYLIECTBYET CKOHCTPYMPOBAaHHBIM CTpax Ieper BO3MOXKHOU
poccuiickoii arpeccueil. CymiecTByromuye npoodaemMbl B SJKOHOMHUECKON cepe OHM BO3JIararoT Ha
YKPauHCKYI0 T'OCYJAapCTBEHHYIO BJIACTb. MOKHO KOHCTaTUPOBAaTh HAJIU4YME BUKTUMHU3HPYIOLIETO
XapakTepa COLUaIbHO-3KOHOMHUECKON cpeJibl (PyHKIIMOHUPOBAHUS OOIHOCTH TYPOK-MECXETHHIIEB
Ha TepPUTOPUU XEPCOHCKOM 00J1acTH U ero uHTeprpeTanuii. OHM CBA3BIBAIOTCSA C UCTOPHUUYECKUMU
acriekTamu B3aumojeiicteus ¢ Poccueil. IIpu 3ToM B MHQOpMaMOHHOM 10JI€ TPUCYTCTBYET Mepe-
HOC OTBETCTBEHHOCTH 3a MPOUCXO e mporecchl Ha Poccuiickyro denepaiuio, 4To MOKeT Gop-
MHUPOBaTh y TYPOK-aXbICKa KOMIUIEKC-)KEPTBBI, I/Ie B Ka4eCTBE MACHTU(PHIUPYEMOro Bpara Oynet
BbICTYNaTh Poccuiickas deneparusi.

PaccmaTpuBas BOIpoc 0 cOCTaBe 3aMHTEPECOBAHHBIX YYAaCTHUKOB 3THOHAIIMOHAIBHON BHUK-
THMU3allUM HaceJeHUs] YKpauHbl Ha OOILIEHAIIMOHAIBHOM M PETMOHAJIBLHOM YpPOBHE (Ha IpHUMepe
XepcoHCKON 00J1acTH), X UHTEPECHl, TUHAMUKY U COJIepKaHUe aKTUBHOCTH MOXXHO KOHCTaTHUpPO-
BaTh MPAKTUYECKU aOCOJIFOTHOE CJIEI0BaHUE PUTOPUKU MECTHBIX OpPIaHOB BJIACTU LIEHTPAIbHBIM,
YTO HE MPEACTABIIIET CEPbE3HOT0 UCCIIEN0BATEIBLCKOIO HHTEPECa.

Ha nanHblli MOMEHT YKpauHa SIBJISIETCS TUIOIIAJKON JI1 aKTUBHOCTH TOCYJIapCTBEHHBIX
CTPYKTYp 3apyOexHBIX rocynapcTB. OO0Imas KapTUHA UX MPUCYTCTBUS MPOSBISIETCS Yepe3 JAesTeb-
HOCTb Pa3JIMYHOIO pojia (GOHAO0B, KaK BBHIIOJIHSIOIIUX POJIb TOMOJHUTEILHOTO HHCTPYMEHTA BHEIII-
HEW MOJINTUKH.

W3 amepukaHckux (OHAOB HauWOOJNBIIYI0 AaKTHUBHOCTh JeMOHCTpHpyeT HanuoHanbHbIN
boun nognepxkku aemokpatuu, @oun «OTKpbITOE O0IIECTBO», KOTOPHI B YKpauHe NEHCTBYET B
MepBYyIO odepenb uepe3 MexayHapoausiii houa «Bo3poxaenue», ®@onn Yapneza Ctroapta MoTTa,
®onn Koka-kona. O4eHb MHTEHCHBHO MPOSBISIIOT ce0s1 HeMelkue GOHIbI, CPEeaH KOTOPhIX MOXKHO
ormetuth ®onn Konpaga Anenayspa, @oun @puapuxa J6epra, Poun @puapuxa Haymanna 3a
CBobony, @ounp INanca 3aitnens, @oup ['enpuxa bemnst u @ounn Possl JlrokceMOypr.

[ToMuMO amMepHKaHCKOIO M HEMELKOIo NMPHCYTCTBUS 3aMETHO yuyacTue BemmkoOpuranum,
Hunepnannos, Kanazasl, [Tonsmn, JInTeel, Yexuu B pa3indyHOro poAa MPOEKTAX, pealu3yeMbIX Ha
TEPPUTOPUU XEPCOHCKOM oOsactu. Hapsiny ¢ sKoHOMHUYECKHMHU, 00pa30BaTEIbHBIMUA U JAPYTUMH
MHUIMATUBAMH OHU B OOJIbIIECH MM MEHbIICH CTENIEHN CBA3aHbI C STHOHAIIMOHAILHOW BUKTUMHU3a-

240 Bbinyck Ne2, 2021



COBPEMEHHAA HAYKA U UHHOBAUWUMU

LIMEH HACeJIeHUs YKpauHbl B LICJIIOM, PEAIM3yeMOM B KOHTEKCTE IPOLYLUPOBAHUS TE3HUCA O T'H-
OpunHo# BoitHe Poccum npoTuB YKpauHsbl.

XapakTepHbIM IPUMEPOM SIBIISIETCA 1€ATENbHOCT JINTBBI, KOTOpask BBICTYIIAET COOPraHU3a-
TOPOM MEpPONPUATUH, IPOJBUTAIOIINX JaHHYIO uaer. Hampumep, cymecTByeT npeneaeHT npoBe-
neHus Ha miomaake LlenTpa myOoaudHoMi AUIioMaTud B XepcoHe ceMUuHapa-npakTukyma «Jle3uH-
dbopMarus Kak MHCTPYMEHT TMOPUAHON BOWHBI: OCOOCHHOCTH PAaCHpPOCTPAHEHHS] U BO3ZMOXHOCTH
IIPOTUBOAECUCTBUS», COCTOSIBIIErocs Npu conelcTBuu ['ockoMTenepaano XepcoHCKOro ropoicKoro
coBera, B maptHepcTBe ¢ KyiabTypHbIM IeHTpoM «YKpauHa — JIuTBay, npu GUHAHCOBOM MOAIEPK-
ke [Iporpammsl pa3BUTHS COTPYAHMYECTBA U IPOJBMKEHMS JAEMOKpaTMM MMHHCTEpPCTBA HHO-
ctpanHbIx aen JlutoBckoi Pecryonuku [22]. [TogoOHOTO poma MeponpusTHs TMPOBOATCS Ha TEP-
PUTOPHUH 00JIACTH PETYISIPHO.

[Tpu nogaepxke 3apy0eKHBIX (OHIOB U TOCYJAPCTBEHHBIX MHCTUTYLIMNA MacCOBO ITYOJIUKY-
eTcs JIMTepaTypa, o0JaJaromas SpKO BBIPAKEHHBIM aHTHPOCCUHCKUM XapakTepoMm. B kadecTBe
MIPUMEPOB MOXKHO MPUBECTH padboTy «CTilika Ykpaina. 3aXUCT CyCHIbCTBA BiJl POCIHCHKOI arpecii»
(2020 r.) [6], m3manHyrO MpU TOoAIEpPKKE pacnosioxkeHHoro B Jlongone KoposeBckoro uncruryra
MexayHapoanbix otHomeHui (Chatham House). [loka3aTenbHbIM siBIsieTCSl IpuMep MOHOTrpadun
Kotmsipuyka A. «B ky3Hune CranuHay: HIBEACKUE KOJOHUCTBI YKpPauHbl B TOTAJUTAPHBIX JKCIIE-
pumenTtax XX Beka», uznanHoil eme B 2012 r., koTopas myOiuKoBanack npu (HUHAHCOBOHM IMO/I-
nepxke Komurera no neuatu ynusepcutera CoxepropH, LlIBenus. B Hell peub uaer o ucropuu
KpPECThSIH-3THUYECKUX IIBeN0B U3 cena CrapoiiBeackoe XepCcoHCKOM 00macTu YKpauHsbl, aHaIU3U-
pyercsl MOJIMTUKA «CTAJIMHCKOIO TOCyIapcTBa M0 NPUHYAUTEIbHON HOPMAIU3alluy MIBEACKUX KO-
JIOHUCTOB YKpaWHBbI C LEIbI0 NEPEOPUEHTALUN UX COLUAIBHO-TIOJUTUYECKON U KYJIbTYPHOIUHIBU-
CTUYECKON UIEHTUYHOCTH.

HHTEepecHbIM MPOSBICHUEM JIEATEIbHOCTH 3apYOEIKHBIX aKTOPOB B PETHOHE SIBIISIETCS MPO-
exT «baraTokynpTypHa TaBpis», npe3eHToBanHbIi B 2015 rony Xepconckum otaeneHuem Couno-
norndeckor acconuanuu Ykpansl, [IMI «Torem» u [lemapraMeHTOM BOIPOCOB BHYTPEHHEH M
BHemHel nomutukn XOJA, odunnansHO HaNpaBiICHHBIN HA CO3/IJaHNE YCIOBHH, KOTOPHIE CIIOCO0-
CTBYIOT OCO3HaHMIO MYJIbTUKYJIbTYPHOCTH TaBpuu u opMupoBaHue uMuaka TaBpuM Kak «MHO-
TOHAIlMOHAJILHOTO W TOJIEPAHTHOr0» peruoHa. B ero pamkax Obul co3laH «ATiac 3THUYECKHUX
rpynn TaBpuu» u uHTEpHET-pecype «IlyTh uepe3 KyiabTypsl: STHOKYJIBTYPHBIE MAapIIPYTHI MO FOTY
VYkpauns». [Ipoekt «MHoOrokynsrypHas TaBpus» peanusyercs depe3 YKpauHCKYH0 MUPOTBOpUE-
CKY0 LIKOJy ipu ¢uHaHcoBol nozepxkke IloconscTBa BennkoOputanuu B Ykpause.

Kak yxe ynmomMuHanoch, BHUMaHHE K 3THUYECKUM OOIIHOCTSIM XepCOHCKOM 00s1acTu B OC-
HOBHOM TIPOSBIISIOT 3apyOeKHBIE aKTOPHI, B MEPBYIO O4Yepeab AKLEHTHPYSACh Ha KPBIMCKOTaTap-
CKOM BOIPOCE B MOMNBITKAX €0 MHTEpHAlMOHANMU3AlMK. Takol ke MONUTUKU NPUACPKUBACTCI U
ounmanpHas BIacTb Y KpauHbI.

Ha teppuropun Ykpaunsl GyHKIIMOHUPYIOT HEMPABUTEIbCTBEHHBIE OOIIECTBEHHBIE Opra-
HU3aIMH, KOTOpbIe MyOJIMKYIOT OTYEThl O HApyHIeHUAX MpaB KpbIMcKuX Tarap B Kpeimy (LleHTp
rpaxaanckux cBobon, Kpbimckas moseBas Muccus MO MpaBaM uernoBeka (mepedopmarvpoBaHa B
2015 r.), Kpeimckast mpaBozamurtHas rpynna, KpemmSOS, LleHTp rpaaaHCKOro HMpOCBELIEHHS
«AnbMeHIa», U T.11.).

[Toka3zarenbHbIM sBIsieTcs puMep opranuzanuu «KpsiMSOS» (ee opuchl pacnogokKeHbl B
Kuese u Xepcone), pnHancupoBanue Kotopoit ocymectisitoT: ArenrctBo OOH no nenam OexeH-
ueB, ArentctBo CIIIA no mexaynaponnomy passutuio (USAID), ¢poun «ComumapHocTb», GOHT
«O06pazoBanue 11 AeMoKkpatumy, HanmonansHbIi GOH B MOAAEPKKY TE€MOKPATHH, MEXKTYHAPOI-
Has opranusanus «/HTepHbIOC». BiimBaHue cpesicTB TakKe OCYIIECTBISICTCS uepe3 apyrue GoHIbl,
HampuMmep uepes3 nojiabckuil ¢ponn «O0pa3oBaHue A AEMOKpPATHUI», (UHAHCOBYIO MOJAEPKKY KO-
TopoMy OKasbiBatoT Harponansueiii Goua noaaepxku aemokparuu (CILIA), DESPRO (miBeiinap-
CKO-YKPaWMHCKUM TIPOEKT, TOIACPKUBAIOIIMK JCIEeHTpanu3anuu B  YKpauHe), I[lombcko-
Awmepukanckuii ®onx CBoboxasl, Cenat Pecriyonuku [lonpia, @oHI MeXIyHAPOIHON COMUAAPHO-
ctu. Hanmpumep, B 2015 roxy monbekuii (hoHI IpoBeEN ISl YYaCTHUKOB OOIIECTBEHHOW OpraHu3a-
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un «KpuMSOS» TpeHHHTH, eTIbI0 KOTOPBIX CTalo yBelndeHue 3((HeKTUBHOCTH pabOThI C BOJIOH-
TepaMu, 3aKyluJl HOBYIO TEXHUKY, 287 ceMeil MONMy4duiIn JeHeKHYI nomoirs [25]. IIpoekT Obut
npoduHaHCHpOBaH MHUHUCTEPCTBOM WHOCTpAaHHBIX Aen [lonbmm yepes nmonbekuii @oHa MEXTyHA-
POIIHOM CONMMIAPHOCTH, KOTOPBIN B CBOIO ouyepeqb (PMHAHCUPYETCSI ATEHTCTBOM I10 MEXIyHAPO-
Homy pazButuio (CHIA), I'epMaHCKUM 00IIECTBOM MEXKIYHAPOJAHOTO COTPYIHHYECTBA, | eHepab-
HOW AUPEKIMEH MEXIYHApOIHOIO COTPYIHUYECTBA U pa3BUTHS, npaButenbcTBa Kananwl, 1lIBeii-
LAPUU U APYTUMU JAPUTEISAMU [24].

«KpumSOS» paboraer Hax peanu3anuei pa3IMUHbIX MPOEKTOB UMEIOIINX SPKO BBIPAYKEH-
HYI0 aHTHMPOCCHUMCKYIO HaIlPaBJIEHHOCTb M MPOBO3IJIAIIAET B KAUECTBE CBOEH MHCCHUM «IE€OKKYIIa-
uuio KpbeiMy M perHTerpamnuio moiayocTpoBa», OCBEIIEHHE «HE3aKOHHOCTH OKKynanuu Kpeima u
penpeccuBHON NOAUTUKA PD B OTHOIIEHUM KpbIMYaH, [TOAAECPKAHUE CBA3EH MTOIyOCTPOBA C Mare-
PUKOBOM YKpanHOH, a Takyke KOHCOJIMJIAIUIO0 YKPAUHCKOTO 00IIeCcTBa Yyepes 3alluTy IpaB, CBOOO
Y UHTEpecOoB BHYTpeHHE mnepememieHnbix i (BIUJI) u apyrux mojaei, mocTpaaaBuiux B pe3yiib-
TaTe BOOPYKEHHOro KOH(IMKTa Ha BOCTOKe YKpauHbsl U B Kpeimy» [17]. Haubonee akTuBHO
«KppmMmSOS» paboraer 1o KpbIMCKO-TaTapcKoil mpodiemMaTHke, B TOM uucie myonukys ¢ 2016 r.
€XKEeMECSYHbIe aHAIUTHYECKUuE OT4YeThl M0 KpbIMy, e akUeHT AenaeTcs Ha HapyLICHUsSX IpaB
KpbIMCKHX Tatap [1].

B naHHON CBSI3M MOXHO YHNOMSHYTh HMHUIMATUBY TypHuu MO NEPECEICHHIO TYpPOK-
MECXETHHLIEB U3 YKpauHbI (B TOM 4Hciie U3 XEePCOHCKOM 00iacT) B Typeukue npoBuHumMH. [lpu
3TOM AHKapa BO3JiepKajlach OT JEHCTBUM, KOTOPbIE MOKHO PACLIEHUTh KaK MOOUIPEHUE SMUTPALlUU
KpbIMCKHUX TaTap u3 KppiMa, 4TO MOXET TOBOPUTH O CTPATETNYECKON 3auHTEpecOBaHHOCTU Typel-
KO# pecyOJIMKH B MAaKCUMAJIbHOM COXPaHEHHH TIOPKCKOro HaceieHnus B Kpeimy [12, ¢. 69], a Tak-
xe B XepcoHckoi o0nacTu. KOCBEHHBIM NMOATBEPKAECHUEM 3TOMY MOYXHO CUUTATh aKTUBHOCTh TY-
PELKOro rocyjapcTsa B peruoHe, IPUMEPOM YEro SIBISETCSA MPOEKT CTPOUTEIbCTBA KUIbs B Xep-
coHe U ['eHnuecke JUIsl epeceNeHIIEB-KPBIMCKUX TaTap, KOTOPBIN MJIaHUPYETCs peain30BaTh MPHU
TeCHOM coTpynHuuecTBe ¢ Typerkoil Pecny6inkoit (Ha TaHHBIIE MOMEHT MPOEKT HaXOJUTCS B 3a-
MOPO>XEHHOM cocTOsiHUN) [18]. M0oKHO yrOMSIHYTh aKTUBHYIO ITOMOIIb B 0JIarOyCTpOMCTBE, KOTO-
PYIO OKa3bIBaeT KPBIMCKOTATapcKoil oOmHocTH XepcoHcKoi obmactu Typerkoe ATeHTCTBO MeEX-
JTYHApOJHOTO COTPYAHUYECTBA U KoopauHaruu [20], sKOHOMUYECKHE TPOEKTHI TypIHH B peTHOHE.

['oBOps O KOppemsauuu MEXAy TEKyIleld BHEIIHENOJUTUYECKON IOBECTKOM IOHS U U3MEHE-
HUEM JHCKYpPCOB 3THOHAIIMOHAJIBHON BHKTHUMM3AIL[MH, MOKHO CKa3aThb cienyromiee. Bo-nepBbix,
KJIFOUEBBIE NIATTEPHBI ATHOHALIMOHAIBHON BUKTUMHU3ALMU HACEJIEHUs Y KPauHbl TPAHCIUPYIOTCS HA
MeXIyHapoaHbIX Twromankax (Opranusamus O0benuHennbix Hanuii, EBponeiickomy Iapiamenr,
ITapnamenTckas Accamb6iues Cosera EBpornbl, ITapaamentckoit Accam6iien OBCE, ITapnamenTtckoit
Accambnen HATO u Tak nanee) npu NoJAepkKKe MO3ULKUN YKPAUHCKOTO rOCy/1apcTBa CO CTOPOHBI
BHEUIHENOJIUTHUECKUX UTPOKOB. OCHOBHOE COZIEpKAHKME NUCKYPCOB 3THOHAIIMOHATIbHONW BUKTUMH-
3allMy MEHSIETCS B 3aBUCHMOCTH OT BHEUIHETOJIUTUYECKOM MOBECTKHU JIHSA TOJBKO Ha ONEpPaTUBHOM
YPOBHE U ONpeenseTcs JIOTUKOW TriobambHOro mpoTuBocTosHUS ¢ Poccuiickoit ®dexpepanueit.
Hanpumep, B cBs3u ¢ no3unuend YKpauHbl 0 OTHOMIEHHUIO K UCHOJIb30BAHUIO POCCUMCKON BaKIH-
Hbl 0T Covid-19, B MHQOPMAIITMOHHOM MTPOCTPAHCTBE CTAIM MPUCYTCTBOBATH MaTepHAIIb, IJI€ OTKA3
OT HEE YKPAaWHCKOW BJIACTH OOBSICHSAETCS CYIIECTBYIOIIEH POCCHICKON BOOPY)KEHHOM arpeccueit
npotuB Ykpaunsl [19]. To jxe camoe MOXHO CKa3aTh PUTOPUKE BHEITHUX MIPOKOB, B IIEPBYIO O4YE-
pens Typumm, KOTOpasi BHE 3aBUCHMOCTB OT XapakTepa B3auMooTHomeHul ¢ Poccuiickon denepa-
[Ue HEM3MEHHO TPAHCIUPYET TE3UChl 00 aHHEKCHH KPBIMCKOTO MOJIYOCTPOBa, O MPECIeJOBAHUU
KPBIMCKHX TaTap, o Tparequu 1944 rona kak reHonu1€ KpbIMCKOTAaTapCKOIro Hapoa.

Bb1600wt. Takum 006pa3oM, Ha OCHOBE MPOBEACHHOTO HCCIIEAOBAHUS MOXXHO C(HOPMYIHPO-
BaTh JiBe 0a30BbIe MOJIEIM B3aMMOCBS3aHHbIC U B3aUMO3aBHCHUMBIE MOJENIM 3THOHAIIMOHAIBHON
BUKTUMH3AIMH HaceJIeHUs YKpauHbl Ha puMepe XepCcoHCKON 00JIaCcTH, B OCHOBY KOTOPOH Oyner
3aJ105k€H OOBEKT U 11€7Th BUKTUMHU3HUPYIOIIET0 BO3ACHCTBUS.

[TepBast MOJeNb CXeMaTUYHO OYET BBHITTISAETH CIEAYIOIIUM 00pa3oM:
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CyOBbeKT BO3JEHCTBUSI —> WHTEPHET-pecypc = kepTBa (HaceneHue XepCOHCKOW o0nactu
0€30THOCUTENLHO STHUYECKON IPUHAJUICKHOCTH) —=> L1eJIb (YKpauHCKasi STHUYECKas HaIHs).

Bropas mogens OyneT BBITISAETh CASAYIOINM 00pa3oM:

CyObeKT BO3ACHMCTBUSI —> MHTEPHET-PECcypc = KepTBa (MPEACTaBUTEIN OTIEIbHBIX ITHH-
YyecKuX OOLIHOCTEN) = peanu3anus palluOHAIbHBIX BHEIIHEMOJUTUYECKUX WM BHYTPUIIOIUTHYEC-
CKHX LIeJIeH.

[lepBast Mogenb aOCOMOTHO JOMUHUPYET B 3THOHAIIMOHATHHOW BUKTHUMH3AIMN HACEJICHUS
VYKpauHbl U YETKO OTPaKkaeT MPOILECC KOHCTPYUPOBAHUSI MOHOITHUYECKOM HAIIMM HA OCHOBE «aH-
TUpPYCCKOCTH». [IprCyTCTBHE BO BTOPOM Cllydae STHUUYECKHUX XAPAKTEPUCTHUK Y «KEPTBBI», B Kaue-
CTBE KOTOPBIX HA JAHHBI MOMEHT BBICTYIAIOT KPBIMCKHE TaTapbl U B MEHbBIIECH CTENEHU TYpPKU-
MECXETHHIIBI, SBJIIETCS CKOPEe MPOYKTOM BOCTPEOOBAHHOCTH MOBHIIICHHOTO BHUMAaHUS K TOW HITU
WHON ATHUYECKON OOITHOCTH M3 COOOPaKCHHH MOJUTHYSCKON MIIM SKOHOMHUYECKOU Iiesiecoodpas-
HOCTH, 00YCJIOBJICHHOW BHEUTHEMOJIUTHUUYECKUM «3aKa30M» WJIU JIPYTUMHU PAIlMOHATILHBIMU COO0pa-
KEHUSIMHU. MOXKHO MPEAINOoJIOKUTh, YTO Y BHEIIHUX aKTOPOB JAaHHBIA UHTEPEC COCTOUT B (hOPMHUPO-
BaHUU y HACEJICHHUS, TPOKUBAIOIIETO HA TEPPUTOpHH (PPOHTHPA B 00JIATAFOIIETO TECHBIMH CBSI3SIMU
C MOJYOCTPOBOM, SIPKO BBIPAKEHHBIX aHTUPOCCUMCKUX HACTPOCHUM JJI1 MCHOJb30BaHUU PErHMOHA
KakK IUiarjapMa qectadmim3anuu cutyanui B Kpeimy.
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FAKE NEWS AS A TOOL OF MEDIA INFLUENCE
ON YOUNG PEOPLE: ON THE QUESTION OF
DEFINITION AND CLASSIFICATION

Jenunzpaockuit zocyoapcmeennwtii ynueepcumem um. A.C. Ilymkuna, Canxm-Ilemepoype, Poccus,
e-mail: alexander.malkevich@inbox.ru/ A.S. Pushkin Leningrad State University, Saint Petersburg, Russia,
e-mail: alexander.malkevich@inbox.ru

Almomauuﬂ Cmamos nocesiwerna anaiusy maxkozco qbeHomeHa COBPEMEHRHbIX MACCOBBIX
KOMM)/HMKCI”MZZ U UHCmMpymernma MaHunyJiAyuOHHoc0 6030elicmeus Ha MOJZO@@JfCHyIO ayéumopuio,
kax ¢heiikosvle nosocmu (fake Nnews). B cmamoe npeonacaemces asmopckoe onpeoeinenue mepmuna
«ghetikogvle HOBOCMUY, PACCMAMPUBAIOMCS KIIOYesble N00X00bl K OepuHuyuu u Kiaccuguxkayuu
OaHH020 NOHAMUSL.

KiaroudeBble ciioBa: (1)eI>'IKOBLIe HOBOCTH, COITUAJIBHBIC CETH, UHTCPHCT, MOJIOACKD, MAHUITY-
Js1us, Ipornaraiaa, MHGOpMaMOHHbIE BOWHBI

Abstract The article is devoted to the analysis of fake news as a phenomenon of modern
mass communications and a tool of manipulative influence on the youth audience. The article offers
the author's definition of the term "fake news", considers the key approaches to the definition and
classification of this concept.

Ky words: fake news, social networks, Internet, youth, manipulation, propaganda, infor-
mation wars

In recent years, there has been an increase in the interest of the scientific community in the
phenomenon of fake news. Despite the fact that “fake” journalism has a rather long history and, ac-
cording to researchers, originates in the practice of spreading so-called “newspaper ducks” [for
more details on the history of fake news, see, for example: 9; 15], the problem of deliberate produc-
tion and use of disinformation in the media space gained particular relevance in the 2010s. In our
opinion, this is primarily due to the development of online technologies and the emergence of nu-
merous social media with their ability to create user-generated content and establish communication
between users. Today, in almost all countries of the world, fake news has become an integral ele-
ment of information wars [8], foreign and domestic political propaganda, an instrument of manipu-
lative media influence on various groups of the population, including young people. The neologism
"fake news" firmly entered the information agenda in 2016 due to the massive appearance during
the presidential election campaign in the United States of materials, the content of which did not
correspond to the real state of affairs. Among the fake news that appeared during the 2016 cam-
paign on social networks (mainly Facebook) were publications that discredited candidates (for ex-
ample, “Hillary Clinton sold weapons to ISIS”), and, on the contrary, aimed at increasing their elec-
toral rating (“ The Pope blessed Donald Trump ") [11, p. 44]. Foreign researchers note that the crea-
tion and dissemination of fake news was one of the factors that influenced the outcome of the US
presidential elections in 2016: for example, about 14% of American voters used social networks as
their main source of information, and the rating of viewing “fake” publications exceeded popularity
of materials of leading American socio-political publications, including such as "The Washington
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Post" and "The New York Times" [17]. The fact that fake news has become an integral part of the
informational, sociocultural and socio-political reality of the modern world is the choice of the term
“post-truth” by the Oxford Dictionary in 2016 as the word of the year. This concept describes the
modern era of the development of mass communications, when truth and objective facts become not
fundamentally important [1]. In 2017, the Collins dictionary compilers chose fake news as the word
of the year, noting that use of the term has increased by 365% since 2016 [12]. The problem of us-
ing fake news as an instrument of information warfare and media influence is recognized today at
the state level. In the Russian Federation, since March 18, 2019, amendments to Article 15 No. 149-
FZ "On Information, Information Technologies and Information Protection™ dated July 27, 2006
and to the Administrative Code of the Russian Federation are in force. According to the adopted
amendments, the definition of fake information includes “unreliable socially significant information
disseminated under the guise of reliable messages, which creates a threat of harm to the life and (or)
health of citizens, property, a threat of mass violation of public order and (or) public safety, or the
threat of creating interference with the functioning or termination of functioning of life support fa-
cilities, transport or social infrastructure, credit institutions, energy, industry or communications
facilities ”[13]. The adopted amendments to the legislation of the Russian Federation allow state
bodies to block inaccurate information, as well as to prosecute the distributors of fake news: Inter-
net sites, portals, media, social networks and other resources (with the exception of news aggrega-
tors). The problem of wide dissemination of fake news and their impact on Russian youth seems to
us extremely urgent. Social networks and Internet technologies have become an integral part of the
lives of most Russians. If in 2001 the share of Internet users was only 2-3% of Russian citizens,
then in 2019 it is already 72%. According to the Digital 2020 report, which is annually compiled by
We Are Social and Hootsuite, 118 million Russians, or 81% of the country's population, have ac-
cess to the Internet today, and the Russian audience of social networks is 70 million people (48% of
the population of Russia) [16]. At the same time, it is young citizens under the age of 25 who use
social networks most actively - their share is 85% [2].

The emergence of the Internet and digital technologies revolutionized the system of political
communication of young people both within their social group and in the interaction of young peo-
ple with the “outside world” [18]. This is due to the fact that Internet technologies form new chan-
nels for the dissemination of information and create new opportunities for political participation of
young people, which has always remained limited for this age group [6]. It is obvious that the de-
velopment of Internet technologies, social networks, various types of new media and their demand
among Russian youth creates great opportunities for manipulative influence with the help of fake
information. It is also worth agreeing with A.A. Rassadina that “generational” characteristics of in-
formation perception also contribute to loyal perception of fake news: young Russians prefer the
interpretation of the primary source, distancing themselves from independent analysis, and also tend
to consume narrowly focused information [10]. In a broad sense, fake news should be understood as
any “unreliable information that was deliberately created under the guise of a reliable fact” [14].
Supporters of this interpretation note that a key aspect of the emergence and dissemination of fake
information is the presence of a deliberate plan: it can be commercial interests (for example, the
creation of viral videos, photographs or information messages within the framework of marketing
and PR activities) or political goals (the formation of unreliable messages designed to impose their
political views and values on the target audience, induce them to commit certain actions, discredit
politicians, etc.). One way or another, the intentionality of creating and distributing fake news al-
ways implies the occurrence of certain and - most importantly - real consequences [Ibid]. According
to G. Pennikuk, D. Rand and T. Cannon, the most important characteristic of fake news is the for-
mation of an “illusion of truth” with a low level of credibility [19]. The essence of the fake news
phenomenon is precisely revealed by the researcher A.A. Efanov: fake news “being formally (in
structure) constructed as a news message (similar composition, style, basic elements, dialectical an-
swer to the triad of questions:* what ”,* where ”,* when ”), the pseudo-news message substantially
contradicts the main signs of news (objectivity, reliability, reflection of current reality) [3, p. 163].
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At the same time, A.A. Efanov proposes to distinguish between two types of pseudo-news - fake
and post-truth: in this case, fake is not necessarily the result of deliberate actions, while post-truth is
always the result of "planned techniques, the ultimate goal of which is deliberate misinformation of
the audience™ [Ibid. ]. In our opinion, fake news should be understood as a deliberately or uninten-
tionally created information message, formally possessing signs of a reliable fact, but not being
such in content, which has become widespread, the result of which is misinformation of the audi-
ence. At the same time, one of the key properties of fake news that "favorably" distinguishes them
from traditional information messages is the sensationalism and emotional color of the information
disseminated. As the political scientist A.V. Manoilo, “fakes containing information of a deliberate-
ly provocative nature, which has a strong (“ explosive ) impact on the emotional sphere of citizens,
are spread in society in the so-called viral way - due to the effect of** emotional infection ™ [7].
This property endows fake information disseminated through social networks and new media with
powerful manipulation and mobilization potential. In modern scientific literature, there is no single
approach to the classification of fake news. They may differ depending on the degree of reliability
of the broadcast information, the form and structure of the information message, the target audi-
ence, distribution channels, etc. One of the most complete classifications is offered by the journalist
K. Wardle, who distinguishes 7 types of fake news messages [20]:

1. Satire (parody) message (Satire or parody); 2. Misleading content; 3. Fraudulent message
(Imposter content); 4. Deliberately fabricated content (Fabricated content); 5. A message containing
false referrals (False connection); 6. A message containing a false context; 7. Message for the pur-
pose of manipulation (Manipulated content). According to the degree of unreliability of the broad-
cast information, the following groups of fake news can be distinguished [5]: 1. Fake news contain-
ing completely false information; 2. News that is partially false; 3. News that distorts the essence of
real events. Depending on the content, fake messages related to the current information agenda, as
well as fakes that appeal to historical myths, are highlighted [4]. Thus, the trend associated with the
widespread dissemination of fake information, as well as the accelerated dynamics of the develop-
ment of online technologies in general, contribute to the transformation of the entire system of po-
litical communications. In this regard, the question of the influence of fake information on the
younger generation of Russians is a major problem that requires a comprehensive analysis.
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ON THE REPLACEMENT OF VOLUNTARY
VOTING FOR MANDATORY VOTING IN THE
REPUBLIC OF CHILE

Annomauuﬂ Aemop cmamvu pacemampueaem 6onpoc 0 3dmerHe 006p060]lb7—l020 cojlocosea-
HUs Ha obs3amenbHoe 2on0cosarnue 8 Pecnybnuxe Yuau ¢ 2020 200y.

Memepuanwt, memoowi,pe3yiomamaol, 00CyHcOeHU, 861600

Aemop npoeodum IKCnepmHoe oyerHusarnue MHEeHU cneyuailucmos u OYeHKy 06LL;€CWI6’€H—
HO20 MHEHUA. Agmop cmambvu npuxodum K 6bl600a]l/l, Ymo 21a8HOU npuquﬂoﬁ NOJIUMON02UYECKOT
ouckyccuu 0 8038pame K 00s3amenbHoMy 20a0cosanuio 6 Pecnyonuxe Yunu ¢ 2020 200y sensiemcs
nouck cnocoba ysenuueHus s6Ku uzoupameneii Ha evlOopax. MHoeue nonumuueckue Gpaxyuu
cCmpemAmcs jiecumumuposaniob cebs 6 yciaosusix Kpusuca, KOWZOpbllZ nepeoaitcusaent npedcmaeumeﬂb—
Ha: deMOKpamuﬂ, nymem 3adMeHbl 006p060]le020 20]10CO8aHUSL HA 00A3aMeNbHOe 2010CO8AHUE.
Yuenwvie-nonumonozcu ommevyarom, 4mo obsa3aMenbHoe 2010C08aAHUe npu e2co 86e0eHUU NOMO20 Dbl
C6ClﬂdHCMp06amb u36upam€]leblL7 npoyecc u npedomepamumb B603MOIICHbIE 80NPOCHL J1ecUNMUMHO-
cmu enacmu, 00OHAaKo 0Jis 1106020 U3MeHeHUsi He0OX00UMO, npexcoe 8ce20, OOCMUSHYMb 8blCOKO20
keopyma 2/3 6 napnamenme. UM yuenvle, u uzbupamenu cxo0uamcs 60 MHEHUU, 4MoO cama no cebe
3dmMeHa 005p060ﬂbH020 2010CO6AHUSL HA 00s3amenbHoe 20J10CO8AHUE ABNAEMCA HeO00CMAMOYHOl
Mepoul. [{nsa moz2o umodwul peuums coyuanbHbulil KpUsuc, HeobXxo0umo noguliiams yYpo8eHsb npaso o-
20 00pa308anUsl U CMENeHb YUacmus epaxcoan 8 NOJUMUYEeCKoU HCUSHU CIMPAHbl, paA3eueams opy-
cue npoeKkmvl 6 OMHOWEHUU NEHCUOHHO20 06601’16’{6H1/l}1, 30pa600xpaHeHuﬂ U yKpenjenus deMOKpa-
muu.

KaroudeBble ciioBa: siBKa I/I36HpaTeHeI>'I, BI>I60pBI, 00s13aTeNbHOE T'OJIOCOBAHUC, )106pOBOJ'II>—
HO€ rojiocoBaHue, BbIOOphl B Pecniybnuke Ynnu

Abstract

The author of the article is considering replacing voluntary voting with mandatory voting in
the Republic of Chile in 2020.

Materials, methods, results, discussions, conclusion

The author gives an expert assessment of the opinions of specialists and society. It is con-
cluded that the main reason for the political science discussion about returning to mandatory vot-
ing in the Republic of Chile in 2020 is to find a way to increase voter turnout in elections. To solve
the social crisis, political scientists propose not only the introduction of mandatory voting. Many
political parties seek to legitimize themselves amid the crisis experienced by representative democ-
racy by replacing voluntary voting with mandatory voting. Political scientists note that the manda-
tory vote, if introduced, would help balance the electoral process and prevent possible questions of
the legitimacy of the authorities, but for any change it is necessary, first of all, to achieve a high
quorum of 2/3in the parliament. Scientists and voters alike agree that replacing voluntary voting
with mandatory voting alone is not a sufficient measure. In order to solve the social crisis, it is nec-
essary to increase the level of legal education and the degree of participation of citizens in the po-
litical life of the country, to develop other projects in relation to pensions, health care and the
strengthening of democracy.

Key words: voter turnout, elections, mandatory voting, voluntary voting, elections in the
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Introduction

Mandatory voting in the Republic of Chile was replaced by voluntary voting in 2012. In
2011, 106 out of 120 deputies supported the proposal to introduce voluntary voting. After this
change, a low voter turnout was recorded in the country: in the parliamentary elections. It did not
exceed 50%: in the Presidential elections in December 2017, S. Pifiera was elected in the second
round with an indicator of 49.2% of the vote; in local elections, the turnout for mayors and advisers
was less than 40%. The UDP Constitutional Laboratory (Labcon) [8] conducted its research on vot-
er turnout in the Republic of Chile and stated that voter turnout in the Republic of Chile was below
average compared to other countries in South America.

In 2019, opposition lawmakers came up with an initiative to restore compulsory voting in
the country. Making this proposal, they strove to ensure that the Chileans decided in a referendum
in favor of adopting a new Constitution, which could replace the country's Constitution inherited
from the dictatorship of A. Pinochet, and the introduction of compulsory voting [5]. Prime Minister
F. Ward, representing the conservative government of S. Pifiera, did not agree with the restoration
of compulsory voting.

In March 2020, in the Senate, the Government Committee on Decentralization and Region-
alization considered a draft to replace voluntary voting with compulsory voting. The initiators of the
project were senators Fr. Chauan, H. An. Koloma, Al. Urresti, F. Harboe and J. Pizarro. Senator H.
P. Letelier said that "this fundamental debate over the replacement of voluntary voting by compul-
sory voting is for social cohesion, for the restoration of the legitimacy of institutions.” Senator L.
Ebenspergero evaluated the initiative from a different point of view. He considered that “for all dif-
ferent sectors, voting is the same, that compulsory voting is not a solution to the problem of increas-
ing voter turnout. In this regard, he proposed “to see and analyze what are the reasons for the
downward trend in voter turnout, and to conduct fundamental research without obliging voters to
vote in elections” [14].

In the process of considering the project, debates also began on the inclusion of possible
sanctions, financial or administrative, for not participating in elections: from the inability to hold a
political post to the inability to obtain a loan from the bank.

In Congress, despite a vote of 88 deputies for the introduction of compulsory voting, a quor-
um of 3/5 was not achieved.

Thus, in 2020, in the Republic of Chile, political scientists, the scientific community and the
public began to once again discuss the issue of whether voting should be voluntary or compulsory.

Materials and methods The article provides an expert assessment of the opinions of ex-
perts and an assessment of public opinion within the framework of arguments and arguments in fa-
vor of voluntary or compulsory voting in the Republic of Chile. Expert assessment is carried out by
analyzing analytical articles by experts published in 2020 on the pages of the official media on the
Internet. and the assessment of public opinion, by analyzing the comments to them.

Results and Discussions The topic of compulsory voting and voluntary voting in the Re-
public of Chile is sanctified in the scientific works of P. M. Barberan [1: 77-91], B. Makenna [9], R.
Zarzuri [17], M. M. Quiroga [13], F.S. Barrientos [2], Fr. M. Naritelli [11], G. Diaz D. [6].

Cl. Fuentes notes that “earlier the only country that replaced compulsory voting with volun-
tary was Venezuela in 1994 [7] and reveals the history of argumentation of the issue of replacing
compulsory voting with voluntary voting, and, conversely, in the Republic of Chile in 2011.

The disadvantages of compulsory voting and the disadvantages of voluntary voting, which
were characteristic of the political science discussion in 2011, are presented in Table 1.

Table 1. — Disadvantages of compulsory voting and disadvantages of voluntary voting, which were characteris-
tic of the political science discussion in 2011
Disadvantages compulsory voting, according to the posi- | Disadvantages of voluntary voting, according to the po-

tion of supporters of voluntary voting: sition of supporters of compulsory voting:
- the right of citizens to take or not to take part in elec- | - leads to serious inequality, as it tends to become elitist,
tions and refusal to freeze voter lists; since people with certain characteristics go to the elec-

tions: those who are most interested in politics, more
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informed, have an education and a high income;

- in Europe there has been experience at the community | - parties and candidates with large economic resources
level, where in voluntary voting schemes participation in | have more opportunities to be elected;

elections has increased due to the creation of electronic
voting mechanisms;

- will improve the quality of democracy. - leads to a decrease in voter turnout.

In 2016 and 2017, proposals to reinstate compulsory voting were submitted by the Inde-
pendent Democratic Union - the right-wing conservative political party in Chile (UDI), the Chris-
tian Democratic Party (PDC) and the Socialist Party of Chile (PS). H. M. Insuls (PS) pointed out
that voluntary voting “was not a good idea” (26.10.2016). The President of the Electoral Service P.
Santamaria indicated that, in his opinion, “voting should be compulsory” (10.11.2017), and the
candidate for the presidency of the District of Columbia in the Republic of Chile, K. Goitsch, in her
government program for 2017, stated that it is necessary to return to compulsory voting.

In 2018, a survey of senators and deputies was conducted, the sample covered 92.4% of
members of both chambers. It was found that 66.7% of Congressmen support the idea of
compulsory voting.

Thus, CI. Fuentes believes that if there is a majority agreement on this issue in the elite of
the Congress, then we are talking about the need to establish a compulsory electoral right.

Cl. Fuentes constituted that back in early 2019, the return to compulsory voting was an ex-
tremely unpopular reform, not a single political sector dared to propose it. However, already in De-
cember 2019, the Audit Chamber of the Republic of Chile approved a reform that opened up the
opportunity to restore compulsory voting in the country.

Cl. Orregov in 2011 opposed the idea of replacing compulsory voting with a voluntary one.
On February 13, 2020, he published his opinion "Compulsory Voting: Learn and Improve.” pro-
cesses. Compulsory voting also tends to promote more focused and rational debate in campaigning.
It encourages nominations. In voluntary voting, vulnerable groups and minorities vote less, inequal-
ity between provincial communes is re-expressed, the consequences of which are not being noticed.
In the 2017 elections, five of the ten communes with the highest voter turnout in Chile were in San-
tiago, four of them in the same district with the highest economic performance, and all of them
reached 60% in terms of voter turnout. Meanwhile, voter turnout in more vulnerable communities
in the same region was 40% or less. Young people in Chile born after 1990 (according to a 2011
study) abstain from voting in elections and consolidating their political positions. According to the
expert, two electoral cycles have passed and almost nine years, all these effects from the introduc-
tion of voluntary voting were confirmed in recent history in the Republic of Chile [12].

Doctor of Political Sciences, Academician of the Institute of Public Affairs of the University
of Chile, M.C. Escudero, believes that “compulsory voting, if introduced, would help balance the
electoral process and prevent possible questions of the legitimacy of the authorities. These debates
have always been somewhat open-ended when clashes arose between the ruling party and the oppo-
sition. " In the opinion of the scientist, this issue should always be resolved through constitutional
reform with the necessary quorum: for any change, it is necessary, first of all, to achieve a high
quorum of 2/3. The introduction of a decision on compulsory voting can be viewed from the outside
as an illegal decision ”[16].

The President of the Supreme Court of the Republic of Chile, D. Huen, discusses how to
conduct a safe vote, and concludes that "the country is not yet ready for early voting and voting by
mail." He believes that “it is important to hold a safe referendum and not add an element of uncer-
tainty or mistrust. Given the pandemic, any changes must be minimized. ” He believes that it is
necessary to introduce special measures to hold a safe referendum. Expansion of premises, reduc-
tion of the number of members of the election commission is required. In order for not all voters to
come to the polling station on the same day and at the same time, it is necessary to distribute the
voting of voters on different days, as well as introduce voting in the morning and afternoon [16].
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Cl. Alvarado, executive director of the Institute for Society Studies (IES) and University of
California law professor, said the proximity of the campaign start and the referendum makes the
proposal "unviable,” but the debate about replacing voluntary voting with compulsory voting should
be resumed in the future. In his opinion, two factors complicate the process of introducing compul-
sory voting: 1) a short time to organize and hold a referendum; 2) holding a referendum taking into
account the circumstances of the COVID-19 pandemic. He would have changed the date of the ref-
erendum to a later date, recommended holding a referendum with rules accessible to voters. Despite
this, he advocates compulsory voting in the Chilean electoral system and is negative about the im-
pact of voluntary voting: “voluntary voting is a complete disaster, this is one of the factors that at
the level of the political system widened the gap between citizens and politics, I think it is important
to replace it " [16].

S. Eylwin, MSc in Risk and Resource Management from Heidelberg University, believes
that it is most important to take protective measures in the face of the COVID-19 pandemic, be-
cause if sanitary conditions are not guaranteed, many people will decide that it is better not to vote,
on the other hand , it would be very delicate to impose a fine or sanction if a mandatory vote were
hypothesized. Compulsory voting will help restore the connection between society and politics,
which is one of the most important problems that we are seeing at the moment. The society feels
that the politician does not listen to it, and it will have much less reason for this if voluntary voting
is replaced by compulsory voting ”[16].

On the official website of the lusNovum Research Center in the Republic of Chile, Bachelor
of Law and Social Sciences Ad. V. Serisola published his opinion on the replacement of voluntary
voting by compulsory voting. He believes that the decision to hold a voluntary vote in Chile was a
bad idea, since it is obvious that the citizens were not yet ready to vote voluntarily, and this only led
to bad consequences. It was a bad idea to introduce voluntary voting without restoring legal educa-
tion as a compulsory subject in the school curriculum: citizens should have a legal culture from an
early age, understand how important it is to vote and elect their authorities. He attributes the follow-
ing provisions to the consequences of the introduction of voluntary voting: 1) thanks to voluntary
voting, abstention from participation in elections has reached a very high level, and so far in none of
the elections the voter turnout has not exceeded 50% of the list; 2) voluntary voting led to more par-
ticipation in presidential and parliamentary elections than municipal ones; 3) voluntary voting has
led to the fact that the elected candidates have little democratic legitimacy as authorities, since in
many cases the vote by which they were elected does not even make up one third of the total voter
list; 4) voluntary voting has led to “class bias” and greater inequality in participation, which is re-
flected in the fact that higher educated citizens and those with an interest in politics vote the most
and create an elitist voice; 5) voluntary voting encourages the "support™ of voters by candidates and
parties with large economic resources. Thus, the only way to get out of high abstinence and low
voter turnout is through reform and substitution of compulsory voting for voluntary voting. Volun-
tary voting gave more bad results than good [4].

P.M. Barberans believes that the freedom argument can be the subject of several observa-
tions. From a liberal point of view, all or nearly all government rules affect people's freedom. Even
liberals recognize that there are additional interests that need to be protected and promoted in addi-
tion to personal freedom: “we prohibit killing because we protect life; we use seat belts because we
value safety during dangerous activities; Finally, we force people to vote because we consider the
democratic legitimacy of elections to be important ”’[1].

Table 2 presents excerpts from a note by P.M. Barberan, published in 2020 on the Diario-

Constitutional.cl website, on how compulsory voting affects freedom.
Table 2. — The impact of compulsory voting on freedom according to P.M.Barberan

Features of voluntary voting OcobexHocTu 106pOBOIIB-
HOTI'0O I'OJIOCOBAaHUA

Features of compulsory voting Ocobennoctu 00si3a-
TCJIBHOI'O I'0JIOCOBAHUA

May increase voter turnout in elections, but other types
of reforms must be implemented that could serve to
stimulate citizen participation by proving the impact of
voting on government decision-making.

Voter turnout is always higher where voting is compul-
sory, as voters are forced to vote out of fear of possible
sanctions, and also because compulsory voting is under-
stood to be an obligation.
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Voluntary voting returns power to citizens.

Compulsory voting increases the power of the state by
making the will of the citizens unimportant.

Voluntary voting implies that right must always be free-
dom at the same time.

Voting is a right and a duty. Neither the state nor the
citizen himself can voluntarily obstruct the voting.

Voluntary voting does not distinguish between those
who reject the system and those who did not come to
vote for selfish reasons.

By forcing citizens to vote, the state makes it impossible
to express its rejection of the current political system as
a legitimate form of decision-making.

R.P Besoin, director of the Law School of Central University of Chile, shared some insights
from behavioral economics that are very useful in analyzing the substitution of voluntary voting for
voluntary voting. He believes that instead of making a return to the model of the old Chilean elec-
toral system, it would be more expedient for the Republic of Chile right now to choose a system
with compulsory registration for the current elections or a voluntary abandonment of it. This is done
to avoid predictably irrational behavior or bad behavior. Compulsory registration of citizens for
elections allows: 1) to impose an obligation on a citizen who wants to leave the political system,
without prejudice to the freedom that protects his right to participate in elections again in the future
through a new registration; 2) it reduces the class bias shown by the data on elections with volun-
tary voting, and also creates an incentive to increase voter turnout; 3) this system is quite effective
in improving the insufficient representativeness of the political system, since it conditions the right
to vote for all types of citizens, and not only those with the highest incomes, and thus can have a
positive impact on the direction and quality of public policy [3] ...

As for the activities of the state, PhD in Communication An. Bello from F. Vergara Univer-
sity speaks for the need to promote the decisions of the Government of the country on compulsory
voting and has a negative attitude to the decision of the Prime Minister to stop this initiative.

As for actions of citizens, he believes that “today citizens demonstrate their position through
social networks, and not by voting at a polling station,” but he does not propose to introduce elec-
tronic voting in the country. In his opinion, the way out of this situation may be the introduction of
a voluntary voting system with automatic registration for participation in elections or withdrawal
from it. It could ensure broader citizen participation, thereby complementing the opinions that are
available on social networks. If, with this measure, the minimum voter turnout is insufficient, then
only then it is necessary to look for other mechanisms that will facilitate the conduct of legitimate
elections: early voting, more days for voting, and others [15].

Let us assess the opinions of citizens on the replacement of voluntary voting by compulsory
voting in the Republic of Chile.

Comments from citizens who support the preservation of the voluntary voting system:

- | think the system of voluntary voting is good, because it shows the real interest of citizens
in democracy and emphasizes the problem of democratic delegitimization [4];

- the only thing for which compulsory voting is used is to make people fanatical about a cer-
tain political party;

- a return to compulsory voting will not help much, this is a different path;

- politicians plan to return to compulsory voting, such as existed under the dictatorship;

- we do not feel that we are presented with an alternative [7].

Voters who support compulsory voting believe that compulsory voting is fully justified, that
"voting is the original act of democracy, there are no rights without obligations."

There are the citizens' recommendations they are proposing to increase voter turnout in the
Republic of Chile:

- before forcing people to vote, it is necessary to raise the quality of the educational system
and make it accessible to the majority of the population;

- the Republic of Chile requires not only the formation of a stronger civic consciousness, but
also the recognition that the state should strive to achieve the social well-being of the majority of
the population, and not to the participation of society in improving the socio-political reality;
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- the provision that the sole responsibility for voter turnout lies with the citizens does not
fully explain all the facets of the crisis of representative democracy [7].

Conclusions. Thus, the main reason for the political debate on returning to compulsory vot-
ing in the Republic of Chile in 2020 is the search for a way out of the social crisis that has devel-
oped in connection with the use of the voluntary voting system. Many political factions seek to le-
gitimize themselves in the crisis experienced by representative democracy by replacing voluntary
voting with compulsory voting. Political scientists note that compulsory voting, if introduced,
would help to balance the electoral process and prevent possible questions of the legitimacy of the
authorities, but for any change it is necessary, first of all, to achieve a high quorum of 2/3 in parlia-
ment. Both scientists and voters agree that replacing voluntary voting with compulsory voting alone
is not a sufficient measure. In order to solve the social crisis, it is necessary to increase the level of
legal education and the degree of participation of citizens in the political life of the country, to de-
velop other projects in relation to pensions, health care and the strengthening of democracy.
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Annomauus

Yeprnomopcko-Kacnuiickuti pecuon a611emcsi YHUKANbHbIM Pe2UOHOM, 001A0ar0UUM BaAHC-
HbIM CIpame2uidecKuM U 2e0nOJUMUYEeCKUM NOJIOHCEHUEM, 20e UOen NPOYecc peatu3ayuu pa3iuy-
HbIX UHMe2PayuoHHvlXx Gopm. Llenvro cmamvu A611emcs aHaIu3 cmMpyKmypsvl U 0esmerbHOCmu
OYDC, xomopas moxcem NOCAYHCUMb NOJE3HLIM NPUMEPOM MOOeNU PeSUOHANIbHOU UHmMe2pa-
yuu.Ilpu nposedenuu ucciedo8anus Hamu ObLIU UCNONIL30GAHLL. MEMO0 KOMNIEKCHO20 AHANU3A,
CPAasHUMENLHO-NPABOBOL MEMOO, UCMOPUUECKULl Memoo U Opyaue Memoovl HAYYHO20 NO3HAHUAL.
Jlannvui ananu3 no3eonum NOHAMb U UCNPABUMb CllaOble CMOPOHbL OP2AHU3AYUU, U COeNamb aK-
YEeHM HA CUNbHBIX, YMO 0ACM ell Bmopoe ObIXaHue, a UMeIWUICs onblm 0yoem nojeseH npu co30d-
Huu Opeanuzayuu Kacnutickoeo 3KOHOMUYECKO20 COMPYOHUYeCmsed U no360aum u3dexicams ouiu-
OOK.

KuroueBsble ciioBa: Uepnomopcko-Kacnuiickuii peruon, OU2C, OKOC, pernonaibHast uH-
Terparus.

Abstract

The Black Sea-Caspian region is a unique region with an important strategic and geopoliti-
cal position, where various integration forms are being implemented. The purpose of the article is
to analyze the structure and activities of the BSEC Organization, which can be a useful example of
a regional integration model. The method of complex analysis, the rather-legal analysis, the histor-
ical method and others were used in the study. The aim of this analysis is to identify and correct the
disadvantages of the organization, and to focus on its strengths. The example of BSEC Organiza-
tion will be useful in the creation of the Caspian Economic Cooperation Organization and will al-
low avoiding mistakes.

Key words: Black Sea-Caspian region, BSEC Organization, CECO, regional integration.

Regional integration is a hot topic due to its impact on social development. After all, the
result of the modification of socio-economic, as well as state-legal models is the formation of
completely new cultural ties. Regional integration can take various forms and forms. The most
famous example of regional integration is the European Union, which is worth noting, which is far
from being the standard of interstate associations, and a considerable number of mistakes in the
policy pursued by the European Union confirm this opinion.
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Many modern experts in this field believe that the implementation of a successful model of
regional integration requires compliance with a number of requirements. First of all, this is a
common cultural and geographic space, secondly, a high level of political and economic interaction,
and thirdly, legitimacy and legality in the eyes of the world community.

The Black Sea-Caspian region is an object of close international attention. This is due to the
fact that the region has significant deposits of natural resources and occupies an important strategic
place on the geopolitical map. The strategic value of the region lies in the fact that the most
important transit routes “from north to south” and “from west to east” intersect in the Black Sea
region. Thus, the Black Sea is a kind of bridge connecting significant natural reserves of energy
resources of the Caspian Sea with Europe, which very interested in them. Also, the Black Sea is the
point of intersection of two extremely important and promising regions, the Mediterranean-Black
Sea and the Black Sea-Caspian Sea, and the opinion that it will be possible to increase the transit of
energy resources precisely at the expense of the Black Sea is just another reason for attention and
study of the region. For Russia, which has access to both seas, the region is of double importance.

The resources and location are the key to the implementation of economic, military-strategic
and political goals for leaders of world politics. The collapse of the USSR marked the beginning of
many conflicts within the region, and also turned the Black Sea-Caspian region into an object of
active intervention by world leaders.

Political scientists often use the term "Black Sea-Caspian space”. This term includes the
territories of the North Caucasus, Transcaucasia, Central Asia, the Black Sea states and the Danube
states, as well as the Balkans. The total territory of the states located on the shores of the Black Sea
and the Caspian Sea is 7 million square km., and about 380 million people live here.?

Since the resources and geostrategic position of the Black Sea-Caspian region make it
possible to realize economic and military-strategic goals, an active struggle has unfolded for
leadership in the region between states for which the Black Sea-Caspian region is of particular
interest. The Black Sea-Caspian region has all the makings for successful and rapid development
both economically - significant reserves of minerals, and socially - representatives of completely
different cultures and nationalities live happily in the region. Nevertheless, there is a downside to
the coin, which is that all of the above advantages lead to a difficult geopolitical situation in the
Black Sea-Caspian region. Regardless of the potential, the Black Sea-Caspian region is also
characterized by the presence of "frozen conflicts" that can flare up with renewed vigor at the first
opportunity, which poses a potential threat to the security of the entire region. Another point in the
characterization of the Black Sea-Caspian region is the common Soviet past, which only Iran and
Turkey do not have. Basically, the modern states of the region were either part of the Soviet Union
or were under its influence. This point occupies a very important place in the characterization
because of its impact on the formation of the modern appearance of the region. Of course, the
current states that were formed after 1991 are very different from each other in many respects, from
the size of the territory and human resources to economic potential. But the communist past is the
common featurer for most of the Black Sea-Caspian region states. This feature is the cause of
common weaknesses such as an unstable economy and difficulties in establishing successful
international cooperation.

Our “common denominator” is not the only circumstance affecting stability and security in
the Black Sea region. The stability of the region suffers to a large extent due to the constant race for
influence between world and regional leaders such as Russia, the United States, China, Iran and
Turkey. Each of the above states pursues its own interests and goals, and the ways through which
they are achieved lead to regional instability.

The next point in the characterization is that the foreign policies of the states of the region
sometimes have exactly opposite directions. This naturally leads to difficulties in interaction
between countries. Some of the actors have not chosen the vector in the direction of which their

? Federal'naya sluzhba gosudarstvennoj statistiki. URL: https://rosstat.gov.ru/publicationsplans/document/72982
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foreign policy will be built. The Black Sea-Caspian region attracts more and more interest,
therefore, the development of cooperation between the states of the region is of great importance.

The opinion that the creation of the Organization of the Caspian Economic Cooperation is
necessary was formed and approved back in 2008 at the international economic conference of the
governments of the Caspian states. During the event, 5 working sessions were held aimed at
discussiglq economic cooperation of the Caspian states. As a result, it was decided to create an
CECO.

The organization's activities should be aimed at interaction in areas such as transport,
energy, trade and the environment. It is also planned to create economic and political research
centers, and then a joint bank that will finance regional projects.?. The organization should include
five Caspian states: Russia, Iran, Azerbaijan, Kazakhstan and Turkmenistan. This format of
cooperation, within the framework of the CECO, will help realize the potential of the Caspian
region and achieve a new level of economic development.

Nevertheless, the decision has not yet gone beyond the decision that the creation of an
CECO is necessary. In our opinion, the number one problem preventing the establishment of the
organization is the uncertain status of the Caspian Sea. Of course, in 2018, in Aktau, Kazakhstan,
the Caspian states signed the 2018 Convention on the Legal Status of the Caspian Sea, which is a
basic international treaty, but to this day, only four Caspian states have ratified the Convention, and
in addition, some issues have been raised for the scope of the contract. But the Russian Foreign
Ministry expects Iran to ratify the 2018 Convention in the near future, so the issue of creating an
CECO is more urgent than ever.”®

In the Black Sea-Caspian region, there is an organization whose activities deserve attention,
as it is a relatively successful example of regional integration, and an analysis of its activities and
problematic issues can help take into account its mistakes and be useful for creating a CECO, this
organization is the Organization of the Black Sea Economic Cooperation. The Black Sea and
Caspian Sea region is unique in many ways. Its formation in its present form began after the
collapse of the Soviet Union and continues to this day. The goal of the current stage of the
formation of the region is cooperation and interaction of states at all levels, which should lead to the
formation of new economic associations and ensure the region's stability and security. .
Nevertheless, exclusivity also has a negative side, which, on the contrary, complicates the political
integration of the region into the world community.

The Black Sea-Caspian region states primarily unite the basins of the Black and Caspian
Seas, which are the connecting links in the region. The presence of such links is very favorable for
regional integration, but the difference in the level of economic development of states, the lack of
political stability, the constant influence of non-regional players, as well as the symbiosis of many
nationalities, cultures and religions, on the contrary, can serve as a pretext for conflict situations and
hinder the effective process of uniting the states of the region. into a single mechanism.

A significant negative impact is exerted by the lack of practice in creating independent
models of regional integration, as well as the need to constantly balance between the centers of
power constantly fighting for leadership of Russia, the United States, Turkey and the European
Union. Nevertheless, in spite of all of the above, the Black Sea-Caspian region states are trying to
move in the direction of multi-level interaction and integration.

! Novoselov S.V. Informaciya o pervoj mezhpravitel'stvennoj ekonomicheskoj konferencii Prikaspijskih gosudarstv
(Rossiya, g. Astrahan’, 3-4 oktyabrya 2008 g.) // Kaspijskij region: politika, ekonomika, kul'tura. — 2008. - Ne 4(17) — S.
100-103

2K otilko V. Scenarii sozdaniya Organizacii kaspijskogo ekonomicheskogo sotrudnichestva // Nacional'nye interesy:
prioritety i bezopasnost'. — 2011. - Ne 11 — S. 19-33

“ MID Rossii ozhidaet, chto Iran skoro ratificiruet Konvenciyu o statuse Kaspijskogo morya. URL:
https://tass.ru/politika/11095005

*Belyakova N. S. Novye realii arhitektury CHernomorskogo regiona. // Aktual'nye voprosy sovremennyh
obshchestvennyh nauk // sbornik nauchnyh trudov po itogam mezhdunarodnoj nauchno-prakticheskoj konferencii. —
2016. S.20
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As for the issue of security in the Black Sea region, it is more urgent and complex than ever.
And such factors as unresolved conflicts within the CIS, the emergence of new, even more complex
conflict situations such as the integration of Crimea into the Russian Federation, as well as the
constant threat of terrorism, only confirm this.

Solving the problem of security in the region requires an integrated approach on the part of
the Black Sea and Caspian states. The comprehensive approach primarily implies democratization
and sustainable development of economic ties, which in the future should lead to a close
intertwining of national economies in the region.

In our opinion, BSEC Organization, as an example of an integration project, should be
considered as the main model when creating CECO, since the organizations have essentially
identical missions. BSEC Organization is an intergovernmental organization with a rather long,
twenty-nine-year history. The reason for the creation of the association was a common interest,
which is present not only among the states of the Black Sea or Caspian regions, but among all states
with access to the seas - this is the development of cooperation and trade and economic ties. The
purpose of the BSEC Organization is precisely to promote productive interstate interaction and
maintain stability. in the region. The association consists of 12 members: Azerbaijan, Albania,
Armenia, Bulgaria, Greece, Georgia, Moldova, Russia, Romania, Serbia, Turkey and Ukraine.
Austria, Belarus, Germany, Egypt, Israel, Italy, Poland, Slovakia, USA, France, Tunisia, Croatia,
the Czech Republic, as well as the European Commission, the Energy Charter Conference, the
Black Sea Commission and the International Black Sea Club are among the observers.At the level
of foreign ministers, all members of the organization signed a declaration on the Black Sea
Economic Cooperation. This document confirms the development of interstate cooperation in such
fundamental areas as trade, industry, energy, transport, communications, science and technology,
agriculture, ecology and tourism. 2.

In the period from 1992 to 1998, the organization was known under the name - "Black Sea
Economic Cooperation". Later, there was a transformation into the "Organization of the Black Sea
Economic Cooperation”. The BSEC Organization Charter was approved and signed by the Black
Sea states on June 5, 1998, and a year later the BSEC Organization became observed by the UN.
The final authority in the organization's decision-making mechanism is the Council of Foreign
Ministers, convened twice a year.

There are 22 target groups in BSEC Organization, divided by the main directions in which
the organization conducts its activities. Every six months, the organization changes its chairman,
who coordinates all activities within the BSEC Organization and monitors the implementation of
decisions made by the members of the organization. In December 2020, Romania ended its
presidency and Albania took over. Russia chaired the BSEC Organization from January to June
2016.

The permanent consultant of the organization is the Parliamentary Assembly of the BSEC
States. The Assembly consists of parliaments of all members of the organization.

Speaking about the structure of the BSEC Organization, it is also worth mentioning the
BSEC Organization Business Council, which began its work in 1992. This link of the organization
is engaged in rallying the business circles of the Black Sea region. Another link is the Black Sea
Trade and Development Bank (BSTDB), which began its work back in 1999.

The BSTDB is the most important instrument for the development of cooperation in the
region, and the main direction of its activity is the financing of promising projects for the members
of the organization in such areas as transport, energy, etc.

Such projects as the ring highway around the Black Sea and the development of marine
highways in the region are worth mentioning. Regarding the highway, it is worth adding that the
situation with the separation of the Republic of Crimea from Ukraine, and the accession to the

% QOrganizaciya chernomorskogo ekonomicheskogo sotrudnichestva (OCHES) — URL:
https://ria.ru/spravka/20170521/1494660609.html
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Russian Federation complicates the implementation of the project and makes its own adjustments,
in particular, Ukraine demands to exclude the section of the highway passing through Crimea.

For the Russian Federation, the development of cooperation within the framework of the
organization is one of the priority areas of activity, because the Black Sea-Caspian region occupies
a very important geostrategic position. The importance of developing this cooperation is confirmed
by dozens of events organized during Russia's chairmanship in the BSEC Organization, including at
the ministerial level.

Russia also initiated the creation of the "Mechanism for the Development of Project
Cooperation in the Black Sea Region". In 2016, the Government of the Russian Federation, the
BSEC Organization Permanent International Secretariat and the BSTDB signed a donor agreement,
which became the basis of the mechanism. The mechanism itself is intended to provide financial
support to promising projects in the fields of renewable energy sources, environmentally friendly
technologies, to promote the development of small and medium-sized enterprises, the export
potential of the organization's member states, etc. The mechanism will be involved in providing
support in the development of investment initiatives and relevant projects in the region, in every
possible way to promote a broad exchange of knowledge, which will spur the development of
mutually beneficial cooperation between the BSEC Organization member states.?.

Although BSEC Organization has a pronounced economic foundation, the organization
pursues the goal of strengthening the security and stability of cooperation in the region. Almost at
the same time as the Organization of the Black Sea Economic Cooperation, other programs
appeared, such as GUAM, the Black Sea Group of Naval Cooperation, the Commonwealth of
Democratic Choice, Black Sea Harmony, the Black Sea Forum and the Commission for the
Protection of the Black Sea from Pollution. Although all these organizations differ in goals and
objectives, they have something in common - the development of multi-level interaction in the
Black Sea region.

However, quantity does not mean quality and does not guarantee effective work, because at
the same time the BSEC Organization member countries are included in other regional
organizations, which have their own views on each issue raised in the BSEC Organization, and their
options for solutions.

There are other factors that hinder the successful integration process. So in the integration
associations and organizations of the Black Sea region there is no clear structure and definition of
functionality. If we consider directly the Organization of the Black Sea Economic Cooperation,
then, despite the presence of permanent structures: a development bank, a secretariat, a research
center and working groups, etc., the organization has its drawbacks. Factors such as a lack of stable
financial support, a long road decision-making, lack of high-quality, highly qualified personnel, as
well as poor involvement of public associations and representatives of small businesses. All of the
above leads to a drop in the organization's efficiency, which in turn leads to a drop in the
profitability and authority of the association in the eyes of the world community.

It cannot be said that the need for certain structural changes in the BSEC is a new statement,
because back in 2014, at a meeting of the Council of Foreign Ministers, at that time the Deputy
Minister of Foreign Affairs of the Russian Federation VV.A. Nebenzia that the organization has done
a good job, it is necessary to improve its?’.

First of all, specific goals and objectives are needed, the achievement of which will be
determined by specific legal mechanisms and time frames. Such measures will give the decisions
taken by the BSEC Organization more importance in comparison with individual states. It is
necessary to focus on specific areas and promising projects, as well as jointly, within the
organization, oversee their implementation throughout the entire time.

% Oficial'nyj sajt OCHES. URL: http://www.bsec-organization.org/promotion-facility

%" Nebenziya: Rossiya vystupaet protiv politizacii OCHES v ushcherb ekonomicheskim interesam. URL:
https://finance.rambler.ru/economics/36929889/?utm_content=finance_media&utm_medium=read_more&utm_source=
copylink
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These include the creation of a single all-Black Sea energy system. Gas supplies from
Russia and Azerbaijan to the Black Sea states are only growing, and at least half of this volume can
be “looped back” within the framework of the unified energy system of the region. In addition,
Turkey, Georgia and some Balkan states have significant hydropower resources; active work is
underway to implement hydropower projects, part of which are new power lines to the Black Sea
countries. Taken together, these projects form the backbone of a unified Black Sea power grid.

Another project that BSEC Organization should focus on is the international transport
corridor around the Black Sea. In fact, all the parties involved in this project are members of the
BSEC Organization, therefore it is very expedient to work on the project within the framework of
the organization. The main problems of the project are the complete absence of specific deadlines
and general budget, because each of the participants carries out their part of the project from their
own funds. BSEC Organization could act as a platform for joint, step-by-step work on the
implementation of the project, thereby increasing the status of the organization in the eyes of the
international community. It is projects of this scale that play a vital role in the process of regional
integration.

Also, stable financial injections and proportional contributions can act as positive factors in
achieving the goals. This would make it possible for the BSEC Organization members to jointly
ensure 2a8 stable flow of cash infusions for the implementation of large projects in the Black Sea
region.

Nevertheless, even if the existing shortcomings are eliminated, it cannot be guaranteed that
cooperation within the BSEC Organization will come to the fore for the states of the region, since
the political situation remains unstable, which negatively affects the activities of the organization
and leads to the fact that it remains more relevant. interaction between states in a bilateral format.

The unstable political situation, in our opinion, is the main obstacle to the integration
process in the Black Sea-Caspian region today, in particular this concerns the status of the Republic
of Crimea, which is not recognized by the Western community and is unlikely to be recognized in
the coming years.

Thus, given that the geopolitical, economic and energy role of the Black Sea-Caspian region
is only growing, its attractiveness is also growing. And the presence of many opportunities for the
implementation of mutually beneficial projects requires transferring interaction between states on
the rails of partnership cooperation within the framework of organizations such as the BSEC
Organization.

The Organization of the Black Sea Economic Cooperation is a useful example of regional
integration, the analysis of the BSEC Organization has shown both the weaknesses and the
strengths of such integration associations, the number of which can be added to the BSEC
Organization. The key to successful activities, first of all, is the isolation of the political factor from
economic and investment issues within the framework of cooperation, which of course is very
difficult due to the permanent military-political presence of the United States in the region. In
addition, such pressure and influence from such a powerful extra-regional force as the United States
contradicts the very essence of such an association as BSEC Organization.

Major regional projects should become a priority for all members of the association, which
will have a strong positive impact on the entire region, and not on its individual members. However,
in order to interest all states of the region in any project within the framework of the association, a
clear, structured action plan is needed, which the BSEC Organization lacks. The implementation of
really large-scale regional projects requires maximum specificity starting from the planning stage
(timeline, budget), and the further implementation of each of the parts of the project should be

% Belyakova N. S. Novye realii arhitektury CHernomorskogo regiona. // Aktual'nye voprosy sovremennyh ob-
shchestvennyh nauk // sbornik nauchnyh trudov po itogam mezhdunarodnoj nauchno-prakticheskoj konferencii. — 2016.
S.24
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supervised jointly, within the organization, and not divided into pieces between members, as
happened with the Black Sea Ring %°. A new approach to regional international cooperation can
give the BSEC Organization a second wind, and its experience will make it possible to avoid
mistakes in the creation of the Caspian Economic Cooperation Organization.
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IVCKYCCHMOHHBIE CTATBU | DISCUSSION PAPERS

H. B. I'opuukos [N. V. Gornikov]
A. C. PorbkuHa [A.S. Rotkina]

HAYYHO-TEXHHUYECKOE
VIIK 641.5:379.895 TBOPYECTBO U EI'O POJIbB
DOI: 10.37493/2307-910X.2021.2.29 O®OPMHUPOBAHUU CIIEIIMAJIUCTA
AJIA UHAYCTPUU ITMTAHUA

SCIENTIFIC AND TECHNICAL
CREATIVITY AND ITS ROLE IN THE
FORMATION OF A SPECIALIST FOR
THE FOOD INDUSTRY

DI'bOY BO Kemeposckuit zocyoapcmeennsiii ynugepcumem; 2. Kemepoeo, Poccusn/ Kemerovo State
University; Kemerovo, Russia

Annomauus

Hnnosayuonrnoe paszsumue ompacietl 3a8ucum om Cneyudiucmos, CHOCOOHbIX K UHHOBAYU-
OHHOU 0esAmeNbHOCmU, NOO20MOBIEHHBIX 8 COBPEMEHHBIX YHUBEPCUMEMAX.

Mamepuanwst, memoowvl, pe3yibmamot u 00CysHcOeHU:

B ocnose nayuno-unHO8aYUOHHOU OesAMeNbHOCMU JIeHCUM HAYYHO-MEXHUYecKoe meopue-
cmeo. [lonamue u cywHocms meopuecmea Gopmuposanriucs U mpaHc@hopmupos8anucsL 8eKamu ¢
yuemom ocobenHocmel 3manos pazeumusi oouwecmea. OmauyumenbHol 0COOEHHOCMbIO CO8pe-
MEHHO20 00Wecmea A61Aemcs mexHO8eweCcmeeHHOCHb, NPeOnola2aruas NPoOeKmupo8aHue U KoH-
CMPYUposanue HOBUWECM8 ¢ 3A0AHHbIMU CBOUCMBAMU C NPUMEHEeHUEeM UHDOPMAYUOHHBIX MEXHONO0-
euti. IlpuopumemHvimM HAYUHBIX HANPAGIEHUEM PA38UMUs UHOYCMPUU NUMAHUS A618eMmCs KOH-
cmpyuposanue npooyKmos CRneyualusupo8aHHo20 HA3HAYEeHUs, NpeoCcCmasiaiomux cooou MHO2O-
KOMNOHEHMHble CUCmeMbl KaK pe3yibmam uHiceHepHo2o meopyecmaa. llokasana mHozoacnekm-
HOCMb MBOpPYecKoU O0esimelbHOCMU CReyUalucma Ho8020 NOKONeHUs, Npedcmasisaiowas codotl
UHmMe2payulo HayK U CNneyuaibHbvlX OUCYUNIUH 8 HAYYHO-00pA308amMebHOM npoyecce YHusepcume-
ma.

3aknouernue

Tlokazana axmyanbHoCms NPOEKMUPOBAHUSL HOBLIX NPOOYKIMO8 CReYUAIbHO20 HA3HAYEHUs. 8
cucmeme «HayKa, oo6pazoeanue - npouU3BOOCHE0 — PLIHOKY», NPU KOMOPOM HA KAHCOOM Imane npo-
yecca co30aHUs HOBUECMBA PEKOMEHOYEem sl NPUMEHAMb Memo0bl HAYYHO-MeXHU4ecKk020 meopue-
cmea.

KuiroueBblie c10Ba: TBOPUYECTBO, HAYUYHO-TEXHHUUYECKOE TBOPUYECTBO, TPOCKTUPOBAHUE HOB-
mecTBa, pazpadorka CIIII, cnenuanucT, HHIYCTPHS TUTaAHUS

Abstract

The innovative development of industries depends on specialists capable of innovative activ-
ities, trained in modern universities.

Materials, methods, results and discussions

Scientific and innovative activity is based on scientific and technical creativity. The concept
and essence of creativity have been formed and transformed over the centuries, taking into account
the characteristics of the stages of development of society. A distinctive feature of modern society is
techno-materiality, which implies the design and construction of innovations with given properties
using information technologies. The priority scientific direction in the development of the food in-
dustry is the design of specialized products, which are multicomponent systems as a result of engi-
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neering creativity. The multidimensionality of the creative activity of a new generation specialist is
shown, which is the integration of sciences and special disciplines in the scientific and educational
process of the university.

Conclusion

The relevance of designing new products for special purposes in the system "science, educa-
tion - production - market™ is shown, in which at each stage of the process of creating an innova-
tion it is recommended to apply methods of scientific and technical creativity.

Key words:creativity, scientific and technical creativity, innovation design, development of
SFP, specialist, food industry

Beenenne.OTianuuTenbHass 0COOCHHOCTh COBPEMEHHOTO YHHBEPCHTETA 3aKJIFOYAETCS B I10-
CJIEZIOBATENFHOCTH MPOLECCOB, (POPMUPYIOUINX CIIEHUAINCTA: 00ydeHHEe — HCCIEIOBAHUS - CO3/1a-
HUE HOBIIECTB — KOMMEpIMAIU3aIis MHHOBAIMK. B OCHOBEe MHHOBAIMI KaK pe3yjbTara HaydyHO-
WHHOBAIIMOHHOW JESATEeIHLHOCTH JIS)KUT TBOPYECTBO, HAMPABICHHOE HA T€HEPUPOBAHHUE HJICH U UX
peann3almo.

Pe3yabTaThl  00CyKIeHUs. Y POBCHb (DOPMHUPOBAHKSI TBOPUYECKOTO Hadalla B YEIOBEKE BO
MHOTOM OOYyCJIOBIIMBACT TUHAMUKY CTAHOBJICHHS OOIECTBEHHBIX OTHOMICHHM. [Ipeacrasisiio uH-
Tepec MpocieauTh (GOPMUPOBAHKUE TIOHATHS TBOPYECTBA HA Pa3HBIX dTanax Pa3BUTHUS OOIIECTBA.
[TpoBeneH aHanM3 HAay4YHO-TEXHUYECKOW JIUTEpATypbl M ClejaHa BbIOOpKAa TOHSATHH TEpMUHA
«TBOPYECTBO» B XPOHOJOTUUYECKOM Topsiake (Tabnuma 1).

Tabmuna 1 — leduHumm MoHATHS «TBOPUYECTBONTIO XPOHOJIOTHH
Hcrounuk | Onpenenenne
JOMHAyCTpHAJIbHBII IEPHOJ
@. bakoH TBopYecTBO Kak y/JadHasi - HO B 3HAUUTEIFHON Mepe ciaydaiHas - KoMOnHanus
YK€ CYIIECTBYIOITNX 3JIECMEHTOB
NupycrpuaibHblii IEPHOJ
Bepnses H.A. Cmpicn TBopue- | IIporecc KyapTypHOH 4en0oBeUECKON NeATETFHOCTH, B PE3yNbTaTe KOTOPOTO
cTBa, 1916. CO3JIAIOTCSI KAYeCmeeHHO HO8ble Mamepuanbiblie N TyXOBHbIE IleHHOCTH. Cro-
COOHOCTb YeJI0BEKA U3 I0CTABIISIEMOr0 AEHCTBUTENBHOCTBIO MaTepuaa Co3u-
JIaTh HOBYIO PEaIbHOCTh, YIOBJIETBOPSIOIIYI0 MHOTOOOpa3HBIM OTPEOHOCTAM
YeJIoBeKa.

IHocTHHAYCTPHAJIBHBII IEPUOJ

dunocodus HAYKK U TEXHUKH, | JleATenbHOCT JII0/ICH, HAITPaBICHHAS Ha CO3/IaHUE HOBOTO, pa-

Cnoaps, 2016 Hee He U3BECTHOT0; CIIOCOOHOCTH YeNIOBEKa M3 N3BECTHOTO CO3/1aBaTh B MPO-
Liecce TPya HO8YI0 peaibHOCHb, OTBEYAIONIYI0 MHOTOO0Opa3HbIM O0IIECTBeH-
HBIM noTpebHoCTsIM. HaydHoe TBOpYecTBO - CO3aHHE HOBbIX TEOPHH, HOBBIX
HaYYHBIX AUCLMIUINH, OOHAPY)KEHHUE HOBbIX SBJICHUH, BBEICHUE HOBBIX ITOHS-
TUIl U TEPMHHOB.

Hosocenos C.B. Teoperuue- TBopuecTBO 1 puocohckue acrekThl HAyYHO-TEXHHYECKOTO TBOPUYECTBA B
cKas MHHOBaTHKa, 2017 COBOKYITHOCTH ¢ OCHOBHBIMH Hay4YHO-TEXHUYECKUMH YEPTAMU COBPEMEHHOCTHU
ABJISIOTCS 0a301 /17151 HAYYHO-UHHOBAIIMOHHOM NeSITEIbHOCTH Y UHHOBAYUOHHO-
20 pa3sumusl KXU3HEICSITEILHOCTH O0IIeCTBa

CpaBHUTENIBHAS XapaKTEPUCTUKA TEPMUHA MOKA3bIBAET, YTO MHAYCTPUATIBHBIN MEPUOL YXKE
XapaKTepu3yeT TBOPUECTBO KaK MPOJYKTUBHYIO CIIOCOOHOCTh BoOoOpaskeHHs uenoBeka. Ha coBpe-
MEHHOM JTale pa3BUTHUA OOIIECTBA HAYYHO-TEXHUYECKHMH TMpOrpecc Ha OCHOBE Hay4YHO-
TEXHUYECKOT'0 TBOPUYECTBA CHEIMAIMCTOB 0a3UpyeTcsl TOJBKO Ha MHTETrPallud HayKH U MPOU3BOJI-
CTBAa KaK 3JIEMEHTAa HHHOBAIMOHHOT'O PAa3BUTHS, HAIIPABJIECHHOIO HA yJIOBJIETBOPEHHUE OTPEOUTES.

PesynbraTrom 00001I€HNS TOHATUN «TBOPYECTBA» C PA3HBIX TOUEK 3PEHUSI aBTOPOB U MEpPHU-
OJI0B SABJIAETCS IOHUMAHUE, YTO:

- TBOPYECTBO - 3TO AEATEIBHOCTb NN KOMIIOHEHT EATEIILHOCTH;
- UCTOYHHUK TBOPYECTBA — YEJIOBEK, HAJEICHHBII ONpPEeNeHHBIMI TBOPUYECKMMH CIIOCOOHOCTSAMU,
BJIAJICIOIINNA HEOOXOIMMBIMU YMEHUSMHU U HaBbIKAMH;
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- pe3ynbTaT TBOPUYECTBA —HEUTO HOBOE, KAaK pe3ysbTaT (hyHIAaMEHTAIbHBIX W/UIH MPUKIAJHBIX HC-
CJIETOBaHMI, HAIIPABJICHHBIN Ha yJJOBIETBOPEHUE NOTPEOHOCTEH YeIoBeKa.

[ToHsiTHE «TBOPYECTBO» MHOTOACIIEKTHO U M3YYaeTcs B NPEJesax PasHbIX AUCLMILIMH U
HayK, TakuxX Kak (uiaocodusi, TICUXOJIOTUS, COIMOJIOTHUS, ICTETUKA, Melaroruka, HayKOBEACHUE,
KuOepHeTHKa U apyrue. MIHTepec K TBOPUECTBY Kak K MPOIECCY U €ro Pe3yibTaTaM CIIOCOOCTBOBAI
(dbopMHpOBaHHIO 0CO00O HAYKHU, CTIEUHUATBHO U3YyUaloleil TBOPUECKYIO IEATEIbHOCTh - IBPHIOTHUS.
[ToHsATHE «TBOPUECTBOY» B Pa3HBIX 00JACTAX 3HAHUI NMPHUBEIECHO B TaOIULE 2.

Tabnuna 2 — [loHsiTHE «TBOPYECTBO» C TOUKU 3pEHUS PA3HBIX HAYK
Hayka OnpeneseHne TBOPYECTBA
JesaTenpHOCTh, TOPOKIAIOIIAs HEYTO KaYeCTBEHHO HO80e M OTIMYAIOIIeecs] HETTOBTOPUMOCTHIO,
Odunocoduss | OPUTHHANBHOCTHIO M OOIECTBCHHO-UCTOPUYCCKON YHHKAITBHOCTHIO; TBOPIIOM MOXKET OBITH Kak
€CTECTBCHHBII MHTEIUICKT (YCJIOBEK), TAK M €0 MPOJOIKCHHE - HCKYCCTBEHHBIH (KOMIBIOTEP)
ConuanbHO 3HaUYMMasl JAESATEIbHOCTh 10 CO3/IaHUI0 HOBbIX MATEpUaIbHBIX U JTYXOBHBIX IIEHHO-
cTell B MHTEpecax COLIMyMa B KOHKPETHOH JIOKaJIbHOM COLIMOKYJIBTYPHOU cpene. SBisieTcs cpen-
CTBOM CaMOBBLIpAXCHHA, CaMOpC€aIn3allun JIMYHOCTU JJId JOCTUIKCHHA yCIl€Xa B COUMAJIBHO 3Ha-
YUMO¥ JICSITEIbHOCTH, B 3aBOCBAHUH JIMJICPCKUX MO3HUIIUI B TOM MIIM HHOM 00JacTH.
CriocoOHOCT Te1arora/4eaoBeKka yCBauBaTh yepe3 MPU3My HHAUBUIYATbHOCTH U PE3yIbTaTHBHO
He,uaromxa MPUMCHATb B HO6bLX YCIOBUAX TPAAUIIUMOHHBIC MCTOJAbI U IMPUCMbBI HC}I&I‘OI‘I/I’{CCKOﬁ JACATCIBbHO-
CTH, CO37aBaTh HOBHIE COIMAILHO IICHHBIC MEIarOTMICCKIE TEXHOJIOTHH, METOIBI U TIPHEMEI.
Bun nmesatenpHOCTH 4YeNnoBeKa, HAIPABICHHON HA pEIIeHHE HO60U 3aJadd, CO3JAaHHE Yero-Indo
TaKOTO0, YTO eIlle HUKeM M HUKOTJa He OBUIO co3maHo. [IpomyKTaMu TBOPYECKOHW NEATEIHHOCTH
YeIIOBeKa SBILIFOTCS MPEIMETH MaTepHATFHON W TyXOBHOM KYIBTYPHI, a TaKXkKe IPeoOpa3oBaHUS
TPUPOAHI 1 00IIecTBa.
OcreTnka Co31aHne HO8bIX ICTETHUECKUX IICHHOCTEH.
[oBrimenne 3(h(HeKTUBHOCTH HAyIHOH pabOTHl MH(POPMAITMOHHOTO CHMOM03a MAIIMHBI M Yello-
BEKa, T.€. HETIOCPEIACTBEHHOTO B3aMMOICHUCTBHUS UellOBeKa W MH()OPMAIIOHHO-IOTHIECKOH Ma-
IIMHBI B TIPOIECCE TBOPUECTBA MPHU PEIICHUH HAYYHbLX 3a/1a4.

Conmonorus

Ilcuxonorus

Kubepuetnka

OOBbeIUHSAIONUM JIEMEHTOM B TPAKTOBAaHUHM TEPMUHA «TBOPYECTBO» Pa3HbIMU HayKa SIBJIS-
ercs «HOBU3Ha». OCHOBOM MHHOBALIMOHHOTO Pa3BUTHs OTpaciieil (PETHOHOB) TakXke SBISETCS HO-
BHU3HA TEXHUYECKUX/TEXHOJOTNYECKUX perieHni. TepMuH NHHOBAIIMOHHBIM IPOAYKT: HOBBIH, KOH-
KYpEHTOCHOCOOHBIN MPOJYKT, BOCTPEOOBAHHBIN PHIHKOM M MOJATBEP)KJICHHBIN MHTEIUIEKTYaIbHON
COOCTBEHHOCTHIO [2].

OnuH U3 BUJIOB TBOPYECTBA, SIBJISIETCA TEXHUYECKOE TBOPUECTBO,TAK KAaK OHO CBA3aHO C
TEXHOJIOTUYECKUMH MpeoOpa3oBaHUSIMHU, ONHPAETCd HAa MEXAaHU3Mbl TBOPYECKOTO MBIIUIEHUS Ha
OCHOBE HArJIsAHO - 00pa3HbIX M HATJSAHO - JeMCTBEHHBIX KOMIIOHEHTOB, a €r0 pe3yJbTaTOM Bbl-
crymaet uzobperenue [1].

TexHUUecKoe TBOPUYECTBO - IUKINYECKUNA MPOIIECC, BKIIOYAIOMIUN B ce0sl 3Tallbl, KOTOpPbIE
Mpe/iCTaBJIeHbl Ha pUcyHke 1.
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MaTepHaJIBHOEC
aHaJ3 HCXOTHBIX

- B BHAC (haKTOP OB, BBITBITK
TEXHHTECKOTO P OB, BbITL
- €HIi€ TIp 0 GIeMbl

00beKTa

BOTLTOIEHHE T 0€KTa HHTY HTHBHOE MTOCTpP O€HIE
B THIIOTE3bI (OCHOBHRBIE HITEH
PHCYHKE, UepTekKe, MO Gy Iy mero TeXHHIEeCKOTo
IenH ) €I EHIIA )

TOTHYECKOE
P a3BHTHE
HeH 1
JeTam3a
TP OeKTa
Puc. 1. Ilpoyecc mexnuueckozo meopuecmea

[ocnennuit sTan IMKIa TEXHHYECKOTO TBOPYECTBA HAIPABJICH HAa CO3JAaHUE TEXHUYECKUX
00bekToB U cucteM. Texuuueckuii 00bekT (TO) — 3TO co3maHHBIE YEIOBEKOM M peajibHO CyIle-
CTBYIOIIIME: YCTPOMCTBO, CIOCO0, MaTepHal, MpeAHa3HauCHHBIE IS YAOBJIETBOPEHUS ONPEACICH-
HBIX HOTp€6HOCTeI>'I yenoBeka.Bce TexHnueckrue 00bEKTEI COCTOST U3 3JICMCHTOB, IMPCACTABJIAIOIINX
coboii Hepenumble yacTu 1enoro.Ecnu ¢yHkunoHupoBaHue ojHoro sineMmeHta TO Biusier Ha
(YHKIMOHMPOBAHUE APYTOro JIEMEHTa, TO Takue TO MpUHATO Ha3bIBaTh TEXHHYECKUMH CHCTEMa-
miu (TC) [3].

K MNEPCIICKTUBHOMY HAIPABJICHUIO PCHICHUSA HpO6JICMI>I 3A0POBOI'0 IMUTAHUSA HACCICHHUA
Poccun otHOCUTCS pa3paboTka crenuanu3upoBaHHbIX npoaykToB nutanus (CIIII), npeacraisto-
J1185D.¢ c000¥ MHOTOKOMITAaHEHTHBIE CUCTEMBL. DTO CBHUICTCIIBCTBYET O TOM, UTO HAYYHO-TCXHHUYCCKOC
TBOPYECTBO SBJISIETCS COCTABIAIOUICH Mpoliecca MPOEKTUPOBAHUS TaKUX MPOIYKTOB, KaK TeXHHUYe-
ckux cucteMm. B ocHoBy npoextupoBanusi CIIII, B ToM 4uciie MOMCKOBOTro0 MPOEKTUPOBAHUS, M10JI0-
KEH MPUHIUIN MEeXJIUCHLIIMHAPHOCTH. B Tabmuue 3 mpuBeneH mnepedyeHb HAayK (JUCLMILIMH),
(hOpPMUPYIOIINXY aKTUBU3UPYIOIINX TBOPUYECKYIO ACATEIHHOCTD CIICIIUATHCTA.

Tabnuma 3 — XapakTepucTuka JUCHUILINH, POPMHUPYIOMINUX TBOPUECKYIO NEATEIbHOCTh Ha
OCHOBE IIPUHIINAIIA MEXIUCHUIUIMHAPHOCTH

JAucuuniuna XapakTepucTuka
MesxancuniuiiHapHasi o0JacTh 3HAHWH, OXBATHIBAIOIIAs IIMPOKHH CHEKTP HCCIIeTOBAHUH
MO3ra ¥ HEHPOHHBIX MTPOIIECCOB: OT MOJIEKYJSIPHBIX CTPYKTYp, 10 pabOThl HEHPOHHBIX ceTel

Heiiponayxka N o
W MO3Ta B [EJIOM, CBSI3M HEPBHBIX MPOIECCOB C 00MIICH (HU3MOJOTHEH U MOBSACHUEM YelIOBE-
Ka.
Teopwusi, 0XBaTHIBAIOIIAS BCE SBIECHUS TBOPUECTBA: HAYYHOE OTKPBITHE, TEXHUUECKOE N300pe-
OBpUITOTHS TEHUE, XyI0KECTBEHHOE CO3HIaHNe, a TAK)KE U MPAKTHIECKYIO JIEATEIHHOCTh, HAPABICHHYIO
Ha CO3WIaHue.
Hayxka o mprimnennn. Cdepa AedaTeTbHOCTH, CBS3aHHAS C aHATU30M 3HAHHS (KOHKpPETHBIC
TEeOpuHn) 1 00eCTIeYeHIEM 3HAHMSI TATbHEHUIIIETO Pa3BUTHSL.
Koruuronorus
KorautuBHOE MOJENUpOBaHHE — BUICHUE CIICIIUAIMCTOB OPraHU3alliy Mpoliecca MO3HAHUS B
(Teoperrueckas)

cucreMe «cyOBekT — 00BekT». CyOBeKT — CHEeIHAINCT (TBOPUYECKUH KOJJIEKTHB), OOBEKT-
pa3pabaTpiBaeéMOe HOBIIECTBO C 33aHHBIMU CBOMCTBAMHU
Hanenena Ha gopMupoBaHue CIIOCOOHOCTH K JIOTHUECKOMY MBIIUICHHIO, aHAJIN3Y, CHCTEMa-
Jlornka (Hayka o | TM3anuu, 00OOIIEHHIO, KPUTHYECKOMY OCMBICIEHHIO MH(OPMAIUU, TIOCTAHOBKE HCCIEI0Ba-
MBIIIJICHUH) TEJILCKUX 3aJad U BBIOOPY IMyTel MX pelIeHUs], MyOJMYHO MPEACTaBISATh PE3yabTaThl HCCIle-
JIOBAHMH, BECTU TUCKYCCHH C YYE€TOM 0COOEHHOCTEH Npo(heCCHOHANBHON IESITENbHOCTH.
W3yuaer yenoBe4ecKylo ICHXHKY, 3aKOHOMEPHOCTH B IOBEJCHUM OTAEIBHBIX JIOJEH M HX
TPYI, a TaK)ke 0COOEHHOCTH MX B3aUMOJAEHCTBUS MEXIY COOOM; IICUMXUYECKHE TPOLECCH —
INcuxomnorus KaK OCO3HAaBaeMBIC YEJIOBEKOM, TaK M He OcOo3HaBaeMble. Llenb Hayku — HaKOIJIEHHE 3HAHUI,
IPEICTaBISIOMNX PAKTHYECKYIO [IEHHOCTD IS PA3INYHbIX cep KHU3HH U MpodeccHoHa b-
HOM JESATENbHOCTH.
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Paznen maremMaTHKH, M3ydYarollvi JUCKPETHBIE OOBEKTHI, MHOXECTBA (COYETaHMs, NepecTra-
HOBKH, Pa3MELICHHs U IePEUNCIICHHS YJICMEHTOB) M OTHOLICHHS Ha HUX (HAIpHMep, YacTHY-
KombOunaTopuka | HOTO HOpSIIKa).

[MnmeBast KOMOMHATOPHKA -  HAYYHO-TEXHOJOTHMYECKUMH  IIpoLecC  CO3MaHHMsA  HOBBIX
(hopM THIIEBBIX TPOAYKTOB, B ToM ynciue CIIIL

CocraBistomas npodeccHOHANBHONM MeIaroruky, HalpaBIeHHAas HA HMOATOTOBKY CIICIIHAIIH-
CTOB, PeaTM3YIOLINX HHKEHEPHYIO IeATeNbHOCTh. OOBEKTOM HH)XCHEPHOH MeIaroruky sBis-
eTCs ITelarOr4ecKas CHCTEMa MOATOTOBKH HH)KCHEPHBIX KaJIPOB, a MIPEAMETOM - IPOSKTHPO-
BaHME W peaiu3alus Cojaep)KaHus Npo(ecCHOHATLHOrO 00pa3oBaHMUs, METOAOB M CPEICTB
o0yueHus. MHkeHepHas meIaroruka paccMaTpUBaeT /IBa aclleKTa: HH)XEHEPHOE JIeI0 U neJia-
TOTHKY; BKIIIOYaeT B Ce0sl TEOPHIO U MPAKTUKY NPOEKTHPOBAHMS, KOHCTPYHUPOBAHHS, YIPaB-
JeHust o0beKkTaMu U cucreMamu U T.4. C TOYKM 3peHMs MEAArOTUKU: TEOPUIO U METOAUKY
00y4eHHs TEXHUYECKUM, TEXHOJIOTHYECKHM 3HAHUSIM, HaBBIKAM M YMEHHsIM, (opMHUpOBaHHUS
CI0CO00B MH)KCHEPHOU JIESITEIBHOCTH

Opranu3annoHHas GYHKIHS ¥ COBOKYIHOCTh IIPOLECCOB CO3/aHUs, POJBIKEHUS U TIPENO-
CTaBJICHUS IPOIYKTA HJIM YCIIyTH MOKYNATENIAM U YIPABJICHHE B3aHMOOTHOLICHHAMH C HUMHU
C BBITOJION JUISl OpPraHU3aLUH.

MapKeTHHT — 3TO CHCTeMa YIPABIICHUs, HAIIPaBJICHHAs HA MOTHBHPOBAHUE MMOTCHIHAIBLHOTO
noTpeOuTeNs K HOKyIKe ToBapa. BaxxHo npu Haceienuu pbiHka CIIII n moBexeHnu ux ao
MOTPEeOUTENS

MNuxenepuas nena-
roruka

MapkeTuHr

[IpencraBisier MHTEpPEC PACCMOTPETh IMPEJCTABICHHbIC HAYKHU (IUCIUIUIMHBI) B CHCTEME
«HayKa, 00pa3oBaHUE — MPOU3BOJICTBO — PBHIHOKY», SBJIAIONICHCS OCHOBHOM «(OpMyJoi» MHHOBA-
LIMOHHOI'O pa3BUTHs. AHAJIN3 NIOKA3bIBAECT, YTO OCHOBHOM 3a/ayeil JUIsi NHHOBALIMOHHOTO PAa3BUTHS
SIBJIIETCS IOJATOTOBKA CIIELUAINCTA, KOTOPBIA YMEET FeHEpUpOBaTh U0 (HOBIIECTBO) U JaJee I10-
sTanHo npoektupyet (paspadarsiBaet) CIIII ¢ ydeToM BO3MOXKHOCTEH (IOTEHIMAIA) PEAIPUSITHS
U HAJIMYKE CIPOCa Ha HOBBIM NMPOAYKT Ha pbIHKE. IIpu oTCyTCTBUM crpoca, 3aaa4a Crenuaiucra —
c(opMHpOBATH CIIPOC.

Baxxnyto posib B pelieHnn BOIPOCOB pa3pabOTKH, MPOU3BOICTBA U BbIBEIEHUN HOBOTO MPO-
JyKTa Ha PIHOK UIPAeT IIOMCK HOBBIX METOOB pelleHus 3a1a4d. Pelenre 3agaun — 3T0 CII0KHBIA U
MHOT'OTPAHHBIM  MBICIUTENBHBIA IPOLECC, B KOTOPOM BAKHBIMU COCTAaBISIOIIMMM  SIBISIOT-
CS:TOHMMAHHUE 33]1a491 M TICUXOJIOrUYecKasi TOTOBHOCTD K e€ perieHuto [4].

Cy1iecTByIOT MHOTOYMCIIEHHBIE Kiaccupukanuu TunoB 3aaad. I'. benusl u B. KapBoBcku
IpeUIararoT CleIyIIne KPUTSPHH [Tl KilacCu(UKaIMK 1MoJ00H0# knaccupukanuu [5]:

® CTEIIEHb HEONPEAECIEHHOCTH HCXOAHBIX TAHHBIX;

® HEOIIPEAEIEHHOCTh OCHOBHOW LIEH PEIICHUS 33a1a4H;

¢ nH(opMaIoHHast U30BITOYHOCTH B MPEICTaBICHUH 3a/1a4H;

® [IPOTUBOPEYHS B YCIOBUAX 3a/1a4U;

® BPEMEHHBIE OTPAHUYEHMS B IOCTAHOBKE 3a/1a4U;

e crielM(PUYHOCTh UHCTPYKLHUH, a TAK)KE UX ONHUcATeNIbHas CUIIa;

® COOTBETCTBHE MPOILIOT0 OMbITa CyObEKTa TPEOOBAHUAM 3a4aUH.

HayuHo - uccrnenoBaTtensckue 3a1a4u JAesATcs Ha GopMaTn30BaHHbIE U He()OpMaIU30BHBIE:

- (hopMasIn30BaHHas 3aa4a — 33Ja4a, B KOTOPOH U3BECTHBI BCE €€ 2JIEMEHTHI U B3aUMOCBSI3H
Mexay HumH. Cojep)kaHue TaKOH3agayd MOXKHOIOKa3aTh B (opMe MaTeMaTH4ecKOM MOJenu,
MMEIOIIEH TOYHBIA AITOPUTM pelieHus. [ pemenus Takux 3ajad MpUMEHMMa aBTOMaTU3alMs, a
POJIb YEIOBEKA CBOAUTCSH K MUHUMYMY,

- He()OpMaJIM30BaHHAs 3a/la4a — 3a7ada, B KOTOPOH CI0KHO MM HEBO3MOXXHO BBIIEIHUTH
JJIEMEHTBI U OIIPENEIIUTh MEXIY HUMHU CBs3U. PellleHne Takux 3a1ad 3a4acTyro He IOJJAeTCs Ma-
TEMaTUYECKOMY OIHCaHUIO; pa3paboTKa alropuTMa cBsizaHa ¢ OOJIBIIUMU TPYAHOCTSAMU, OSIBIISET-
sl HeOOXOMMOCTh KOTHUTHBHOT'O MBIIIIJICHHUS.

HedopmanuzoBaHHble 3a1aun B CBOIO O4epeib, ACTAT Ha 3aJauu, TpeOyrolue MHEMUYECKO-
IO BOCIPOU3BEACHHUS JAHHBIX; 3a/1a4M, TPEOYIOIIHNE MPOCTHIX MBICIUTEIBHBIX ONEPAIMi C TaHHBI-
MHU; 33/1a4M, TPEOYIOLIME CI0KHBIX MBICIUTENIBHBIX ONEpaluil ¢ JaHHBIMHU; 3aJaud, TpeOyrolue
COOOIIECHNUS JaHHBIX; 3a/1a41, TPEOYIOIIHE TBOPYECKOTO MBIIIICHHS.
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B tabnune 4 nedopmanu3zoBaHHbIE 3a/1a4M MIPOPAHKUPOBAHBI 110 BO3PACTAHUIO KOTHUTHUB-
HOW CJI0KHOCTU U OllepalMoHanbHOM neHHocTH. [IpoBeneH aHanu3 HeOpPMATM30BAHHBIX 3a7a4 C
ONMCAHUEM HX CYIIHOCTU M MPEIJIOKEHBI METOAbl HAYYHO-TEXHUUYECKOIO PEIEHUs Il KOHKPET-
HBIX TPYIII 33]a4.

Tabmuua 4 — Tumnel 3a1a4 1 BO3MOXKHbBIE METO/IbI perieHust Ha ocnoBe HTT

Metoasl HTT npu pemiennu Hay4HO-

Tun 3agay CyIHHOCTb 3aJayM HCCIIeI0BaATEeIbCKHUX 3a1a4
3amaun, Tpedyromnrie [To3HaBaTenbHBIC - aHKETHPOBAHNE
MHEMHYECKOTO o01IeyueOHbIC CUCTBUS - METOJI CEMUKPATHOI'O IIOUCKa
BOCIIPOU3BEICHUS JAHHBIX - korHutuBHbBIe Mozenu B.M. Cepreesa — B.JL.
ITumOypckoro, 1. YXKane
3anmauu, TpeOyronue Ilo3naBarenbHbIE - cocTaBieHUE (POPMYIIBI
MIPOCTHIX MBICTUTEIBHBIX o01IeyueOHbIC, IOTHUCCKUE - METOJ KOHTPOJBHBIX BOTIPOCOB
onepauuii ¢ JaHHBIMU JIEUCTBUS
- Mogens I1. 2Kane
3amaun, TpeOyromrie Ilo3HnaBaTenpHBIE - METOJI KOHTPOJIBHBIX BOIIPOCOB
CJIOKHBIX MBICITUTEIBHBIX o0rmieydeOHbIC, IOTHIECKUE
onepanuil ¢ JaHHbIMU JNEeHCTBUS - MO3rOBO# IITYPM

- METOQ MOp(i)OJ'IOFI/I‘IeCKOFO aHaJIn3a

- AJITOPUTM PCHICHU I/I306peTaTeHBCKI/IX 3aga4

(APU3)
3amauu, TpeOyromue PerynsatuBHsle, - MO3TOBOU LITYpM
COOOIICHNS JTAHHBIX II03HABATEJIbHBIE, - «KpYTJIBIH CTOJD)
KOMMYHUKATUBHBIE JEHCTBUS - METOJI CHHEKTUKHU

- KorHUTHBHAasA Moaeib K. JleBuna

3agaun, Tpedyromue PeryJaTUBHEIE, - 3BPHCTHYECKHE METOMBI (CTPATETHUs CIIyIaliHOTO
TBOPYECKOTO MBIIIICHHUS MO3HABATENbHEIE, TMOKCKA)
KOMMYHHUKAaTHBHEIE,
JIMYHOCTHBIE JCHCTBHS - Mogens b. CniuHO3bI
- QJITOPUTM pELIECHUS H300pETATENbCKUX 3a1a4
(APU3)

AHanu3 3a/1a4 ¥ METOJI0B PEUICHUN CBUAETENbCTBYET O 1e1eCO00pPa3sHOCTH X MPUMEHEHHS
Ha sTtane npoektuposanusa HOBbIX CIIII B cucreme «Hayka, oOpa3oBaHHE — IMPOU3BOJCTBO — PBbI-
Hok».IIpu moAroToBke crienuanucTa A UHAYCTPUU MUTAHUS BaXXHO (pOpMUPOBATH HapsAdy ¢ Mpo-
(deccruoHaIbHBIMU HaBBIKAMU M HajnpodeccroHalbHble. [ 3TOro akTyalabHO B YHHUBEPCUTETE
HAyYHO-TEXHMUYECKOE TBOPYECTBO CTYACHTOB B HayuyHO-oOpa3oBarelbHOM mporiecce. Llenecood-
pa3Hbl TUCHUIUIMHBI C 3JIEMEHTAMH HayK, MPEJICTAaBIEHHBIX B Ta0nuie 3. 9T0 MOTyT ObITh JUCIIH-
wHel: OCHOBBI Hay4yHBIX HcchenoBaHuid, HayuHo-uccrnemoBartenbckas paboTa CTYISHTOB
(HUPC), [IpoektupoBanue (MoaeIupoBaHue) U pa3padoTKa CreHUaIN3UPOBAaHHBIX MPOIYKTOB MHU-
TaHus1, OCHOBBI HAYYHOI'O TBOpUECTBa, VIHXKEHEepHas egaroruka u T.1.

3akarovenue. TakuM 00pa3oM, HHHOBAIIMOHHOE Pa3BUTHE WHIYCTPUM MHUTAHUS HAMPSIMYIO
CBSI3aHO ¢ OOHOBJICHHEM IMapaUrMbl 00pa30BaHuUs, BAXKHOW COCTABIIAIONIEH KOTOPOH T0JIKHO OBITH
Hay4YHO-TEXHHUYECKOe TBOpUecTBO. OIHMUM U3 TPEHAOB B OOpa30BAHUU SIBISETCS IMPAKTUKO-
OPHEHTUPOBAHHOCTH MPHU MOJATOTOBKE CIIeIATUCTa. B 3T0M cBs3M pazpabaThiBaeMble IPOEKTHI HO-
BBIX MPOJYKTOB/TEXHOJIOTUH JTOJKHBI BKIIIOUATh B ce€0s1 3JIEMEHTHI CUCTEMBI «Hayka, 00pa3oBaHuE
— MPOU3BOJICTBO — PHIHOKY». [IpoekTHpoBaHKMe HOBIIECTBA MpEACTaBIseT co00i HedopMaTu30BaH-
HYIO 33/1a4y, IO3TOMY aKTyaJlbHO IIPUMEHEHNE METOA0B HayYHO-TEXHUYECKOTO TBOPUECTBA MU €€
peleHny. AHAINU3 M COMOCTaBJIeHUEe Hay4HbIX pa3padorok B obmactu CIIII mokasbiBaeT nepeBec B
CTOPOHY HaJIM4us pa3pabOTOK U HEIOCTATOK FOTOBBIX MPOJYKTOB UX Ha PbIHKE. DTO MOATBEPKIAET
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11e71eco00pa3HOCTh MPOBEICHUS pa3padOTOK B CUCTEME «OT HACH JO MOTPEOUTENs» U MOKA3hIBACT
MOTEHIIMAa] SKOHOMHYECKOH 3((EKTUBHOCTH U COLIMATBLHOTO 3((peKTa MPOEeKTOB.
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PA3SPABOTKA U UCCJIIEJOBAHUE
JEKAPCTBEHHbBIX ®OPM C HETUPU3UHOM

DEVELOPMENT AND RESEARCH OF DOSAGE
FORMS WITH CETIRIZI

11Hﬂmuzopcxuﬁ Mmeouxo-ghapmayeemuueckuii uncmumym - punuan @IrbOY BO Borl’ MY Mun3opasa

Poccuu, 2. ITamuzopck, | Pyatigorsk Medical and Pharmaceutical Institute-branch of the Volga State Medical Uni-
versity of the Ministry of Health of the Russian Federation, Pyatigorsk,

2(Dedepaﬂbuoe 20¢y0apcmeennoe agmoHoMHoOe 00pazoeamenbHoe yupercoeHue vlcuiezo 00pa3oeanus

"' PoccuiicKkuil HaUUOHATBLHBLIL UCCIE006amMeNbCKULL Meouyunckuil ynueepcumem umenu H.U. Iupozosa' Mun-
30pasa Poccuu, 2. Mockea, | Federal State Autonomous Educational Institution of Higher Education **Russian Na-
tional Research Medical University named after N. I. Pirogov'' of the Ministry of Health of the Russian Federation,
Moscow,

Annomauus

Paspabomka noswix nexapcmeennvix ¢opm ¢ yemupusuHom s6isemcs akmyaibHol npooJe-
mou. Llemupusun umeem onmumanbHO HU3KUL 00beM pacnpeoenenus cpeou OOCHMYNHbIX AHMUSU-
cmamunHblx npenapamos Il noxonenus - 0,5 n/xe. bnacodapsa smum ceoticmeam ox obecneyugaem
MUHUMATIbHBIU YPOBEHb OMPUYAMENbHbIX 83aumodeticmauti ¢ opyeumu JIC, MunumanvHyo eapua-
benvHocmb mepanesmuieckoco aqbqbekma Y PA3HbBIX nayueHmos u MUHUMATIbHBIL PUCK 00303a6U-
CUMO20 MOKCUYECK020 Oelicmsusi Ha opeansl u mranu. Llemupusun s3¢ppexmusno Koppexmupyem
CUMNMOMbL ajllepeudecKux peakum] u yaydwaen Kavecmeo JCU3HU nayueHnos. Hpenapambl ye-
mupu3ura A6JiAomcs 00CMOUHbBIMU npedcmaeumeﬂﬂmu aHmucucmamuHHblxX cpedcme, npenapama-
MU C 8eCcOMOU OOKA3aAMeNbHOU 6&301/7, ymo noseoisiem obecneyums nayuermoe aiiepecojlocudecKko-
20 npoguns 2¢pexmusnviMuU, OE30NACHBIMU U OOCMYNHbLIMU npenapamamu. B nacmoswee epems
umeromcs Cﬂedyromue npenapamol ¢ yemupusuHom. ma6ﬂemi<u, NoKpblnivle NnaeHouYHoUu 00010YKOU
U oucnepeupyemvle mabiemku 6 HOIOCMU pma, a makaice Kaniu 0Jisi npuema éHymps. Ha meppu-
mopuu Poccuu Hem mpancoepmanbHuiX 1eKapCmeeHHbIX YOpM C YemUpUu3uHOM.

Tpancoepmanvnas mepaneemuueckas cucmema (ITC) — smo  Odosuposanuas mse-
Kasi 1eKapcmeeHHas hopma Ol HapyHCHO20 NPUMeHeHUs: 8 opme 2eeil, niacmuipel uiu niéHox,
3aMeO0NIeHHO 8blC80OOXMCOaowas Jjekapcmeennoe cpedcmso. lpeumywecmea TTC: yoobcmeo npu-
MEHEHUA, J1eKapCcneeHHoe e6euecmeo 6bzcmp0 nonaoaem 6 KpO6b, 603MOJNCHOCNb pecyiupoeantb
CKOpocCnib 8b1C60002ICOEHUA 0@1/701’116)/‘}01/(4@20 seuecmea, B603MOIHCHOCIMb Ucnojilb3o-
6amv 2uOPoOPuUIbLHBLE U JUNOPDUTIbHLLE BelUleCEd.

Hamu 6vinu pazpabomanst 06e mpancoepmanvhbvle mepanesmuieckue cucmemsl ¢ yemupu-
3UHOM — 2e/lb U NJIACMbIPb, U3YYEHbL hapmarosocuieckue 3¢ggexmol.

Knroueewie cnosa: ajiepcus, yemupusun, mpaﬁcdepmaﬂbubze mepaneesmuvyecKkue cucmemal,
2€Jjlb, N1acmbslpob.

Abstract

The development of new dosage forms with cetirizine is an urgent problem. Cetirizine has
an optimally low volume of distribution among the available antihistamines of the second genera-
tion-0.5 I/kg . Due to these properties, it provides a minimum level of negative interactions with
other drugs, a minimum variability of the therapeutic effect in different patients and a minimum risk
of dose-dependent toxic effects on organs and tissues. Cetirizine effectively corrects the symptoms
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of allergic reactions and improves the quality of life of patients. Cetirizine preparations are worthy
representatives of antihistamines, drugs with a significant evidence base, which allows us to pro-
vide patients with an allergological profile with effective, safe and affordable drugs. Currently, the
following drugs with cetirizine are available: film-coated tablets and dispersible tablets in the oral
cavity, as well as drops for oral administration. There are no transdermal dosage forms with ce-
tirizine in Russia.

The transdermal therapeutic system — TTS) is a metered-dose, soft dosage form for external
use in the form of gels, patches, or films that release the drug slowly. Advantages of TTS: ease of
use, the drug quickly enters the blood, the ability to regulate the rate of release of the active sub-
stance, the ability to use hydrophilic and lipophilic substances.

We developed two transdermal therapeutic systems with cetirizine-gel and patch, and stud-
ied the pharmacological effects.

Key words: Allergy, cetirizine, transdermal therapeutic systems, gel, patch.

Beenenue

Anneprusi pacrpocTpaHeHHOe 3a00JieBaHKe, M ¢ KaX/JIbIM rogoM MoisozneeT. CorinacHo cra-
tuctuueckuM nanHeiM BO3 - anneprueit crpanarot okono 40% Hacenenus B Mupe. B coBpemeHHOM
o0111ecTBe, KOI/la OKpY’Karollasi cpejia MOCTENEHHO, C KaX/bIM I'0JIOM, CTAHOBUTCA Bce Oojee 3a-
I'PA3HEHHOM, IPOAYKTHI U BELU COJEPKAT OOJIBIIOE KOJMYECTBO XUMUUECKUX T00OABOK U CUHTETH-
YEeCKUX MaTepUallOB, PUCK TOSBJICHUS aJUIEPTUU OY€Hb BBICOK. B Ka)X10M JO0ME MOYKHO HAalWTH Kak
MUHUMYM 6-7 HCTOYHUKOB pa3BUTHs awieprud. Hemanoe BiMsHME OKa3blBaeT U HACJE/ICTBEH-
HOCTb, TaK MPH HAJIMYUM AJUIEPTUU Y OJHOIO U3 POJUTENEH B CeMbE, PUCK PAa3BUTHUS aJUIEPIUU Y
pebenka cocraBiusieT 33%, a nmpu HaTMYUU AJUIEPTHHA Yy 000uX poauTeneit cocraBiser 70%. Amrep-
I'usl — NPEJCTaBIseT coOol cnennduyeckyro (MMMYHHYIO) PEaKLHMI0 OpraHu3Ma Ha camble OObIY-
HBIC BEIIECTBA, TAKUE KaK MPOAYKTHI IIUTAHUS, MEPCTh, MbUIb, ObITOBass XUMUs. CUMIITOMBI auiep-
I'MU 3aBUCST OT THIA aJulepreHa, a TOYHee 0T MeCcTa KOHTAKTa ajulepreHa ¢ opraHu3Mom. Tak B 3a-
BHUCHMOCTH OT M€cTa (AbIXaTeJIbHbIE IYTH, Ta3yXU HOCA, KOKa, MUIIeBapUTEeIbHAsl CUCTEMAa) MOTYT
MPOSIBIISITECS Pa3IMYHbIE CUMIITOMBI, YnXaHue (OOBIYHO CHJIBHO M 4acTo), Kallleslb, CTECHEHUE B
IpyZH, OIIYIIEHNE HEXBAaTKU BO3/lyXa, 3aTPYJHEHHOE JbIXaHUE WJIM OJIbIIIKA, a TAKXKE 3y B HOCY U
OOWJIBHOE BBIJIETIEHUE )KUJKOTO CEKPETa U3 HOCA, 3y/1 B I11a3aX, CI€30T€UCHHE, TOKPACHEHUE IJ1a3 U
OTE€YHOCTb BEK, KOKHBIN 3y, TOKPACHEHNE KOKH, BBICHIIIAHUS Ha KOXe€, IIeTyIIeHUe KOXKH, MOKa-
JBIBAaHUE BO PTY, MOKaJbIBAaHHE WM OHEMEHME $53bIKa, OTEK I'y0, f3bIKa, JIMLA, IEH, TOIIHO-
Ta, pBOTA, TUapes.

B Hacrosiee BpeMsi H3BECTHO HECKOJIBKO MOKOJIEHUH aHTUTUCTAMUHHBIX CPEJICTB, KOTOpBIE
HUMEIOT MEX]ly COOON OTIIMYHMS [10 BPEMEHHU COXpaHeHus dP(PeKTa U MEXaHU3MY JIeHCTBUS.

IIpenaparel I mnokonenusi. IlepBble JekapcTBEHHbIE CpeACTBa, Oiokupyromme Hj-
THCTAMHHOBBIC PEIENTOPHI, OBUIM BHEIPEHBI B KIIMHUYECKYIO MPAKTHKY B KoHIE 40-x rogoB. OHn
MOJTyYHMJIM HAa3BaHUE aHTUTHCTAMHUHHBIX, T.K. 3PPEKTUBHO HHIMOMPOBAIIM PEAKLIMU OPraHOB U TKa-
Hel Ha ructaMuH. biokatopsl rucraMuHoBbIX Hi-perientopoB ocnabiisiian BbI3bIBa€MbIE THCTAMU-
HOM TUIIOTEH3HUIO U CIa3Mbl TJIaJIKOH MYyCKynaTypbl (OpOHXOB, KUIIEYHHWKA, MAaTKH), YMEHBIIAIOT
MIPOHUIIAEMOCTh KaIllWJUIAPOB, MPEMSITCTBYIOT Pa3BUTHIO THCTAMHUHOBOI'O OTEKA, YMEHBIIAIOT TUIle-
PEMHUIO U 3y[ M, TAKUM 00pa3oM, NPeAyNpekIal0T Pa3BUTHE U 00JIETYaIOT TeUEHHE aJUIEPTUUYEeCKUX
peakuuii. HekoTopble aHTUTHCTaMUHHBIE CpeICTBA (IUPEHTUIPAMUH, TPOMETa3HH, XJIOPOIUPAMUH
U J1p.) oka3piBaloT yrHerawouee BausHue Ha [IHC, ycunuBaioT nelicTBHe OOLIMX M MECTHBIX aHe-
CTETUKOB, HAPKOTHUYECKUX aHAIBIeTHKOB. OHU MPUMEHSIOTCS MTPH JICICHUH OSCCOHHMIIBI, TTAPKUH-
COHHU3Ma, B KauecTBE MPOTHBOPBOTHHIX cpenacTB. ComyTcTByronme (papmakoigoruueckue 3¢ exTsl
MOTYT OBbITh M HexenaTelbHbIMU. Hampumep, cenaTuBHOE JeHiCTBHE, CONPOBOXAAOLIEECS BSJIO-
CTBIO, TOJIOBOKPYXCHHEM, HApyIICHHEM KOOPAMHALMHU ABM)KEHUH M TOHI)KEHHEM KOHILIEHTPAIUH
BHUMaHMs, OTpaHUYMBAET aMOYJIaTOPHOE UCIIOJIb30BaHUE HEKOTOPBIX AaHTUTMCTAMMHHBIX IIpenapa-
TOB (AueHruapaMuH, XJIOPOMUPAMUH U JIpyTHe MpeaAcTaBUTENH | moKoaeHus), 0cOOEHHO y manu-
€HTOB, pab0Ta KOTOPHIX TPeOyeT OBICTPOM M KOOPIAMHUPOBAHHON YMCTBEHHOH U (DU3WUYECKON peak-
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nuu. Hanuune y OOJBIIMHCTBA M3 ATHX CPEACTB XOJIMHOJIUTHUYECKOTO ICUCTBUS OOYCIIOBIHMBAET
CYXOCTbh CIM3UCTBIX 000JI0YEK, MPEapacloNaraeT K yXyIIIeHUIO 3pEHUS U MOYEUCITYCKaHHUsI, TC-
¢bynkuuun XKT. [Ipenaparsr [ mokosneHus SBisrorcss 00paTMMBbIMU KOHKYPEHTHBIMU aHTAarOHUCTA-
Mu Hj-rucramunHoBbix peuentopoB. OHU AEHCTBYIOT OBICTPO M KOPOTKO (Ha3HaudaroTcs A0 4 pa3 B
CyTKH). VIX AMTeNnbHOE NCIIOIh30BAHUE YAaCTO MPUBOJIUT K OCTIA0JICHUIO TepaneBTHIecKoi 3 dex-
TUBHOCTH.

Ipenaparsl Il u 111 nokonenus. [Toxxe ObuUM cO3MaHBl OIOKATOPHI THCTAMUHOBBIX Hj-
pEeLenTopoB, OTJIMYAIOIIMECS BBICOKOW M30UpaTenbHOCThIO JAeiicTBus Ha Hjp-peuenrtopsl (B
T.4. XudpeHaauH, TepheHaanH, aCTeMH30I1, JIOpaTaaruH, Y0acTHH).

LeTupu3nH MMeeT ONTUMAIBHO HU3KUN 00bEeM pactpeieieHus Cpeau JOCTYIHBIX aHTUTH-
craMuHHBIX TpenapaTtoB Il mokonenus - 0,5 n/kr. bnaromapst 3TuM cBoiicTBaM OH oOecrieunBaeT
MHUHUMAJIbHBIA YPOBEHb OTPHUIATEIbHBIX B3aUMOJIEUCTBUN ¢ Apyrumu JIC, MUHUMaIbHYIO BapHa-
OEIBHOCTH TEpareBTUIECKOro d((deKra y pa3sHbIX MAUEHTOB 1 MUHUMAIBHBIA PUCK J0303aBUCH-
MOT0 TOKCHYECKOTO JIEHCTBUS HA OpraHbl M TKaHU. LleTnpusuH 3¢(HEeKTUBHO KOPPEKTHUPYET CUMII-
TOMBI AJIJIEPrUUYE€CKUX PEeaKLUN U yJIydlIaeT KauyecTBO *HU3HU nauueHToB. [Ipenaparsl nernpusnxa
SIBJISIFOTCA JOCTOMHBIMU IPEACTABUTEISIMU aHTUTHUCTAMUHHBIX CPEJICTB, IIpenaparaMu C BECOMOM
JI0Ka3aTeNbHOM 0a30ii, 4TO MO3BOJSET 00ECICUYUTh MAMEHTOB aJUIEPrOJIOTHYECKOro Mpohuist 3¢d-
(beKkTUBHBIMU, O€30MaCHBIMU U JTOCTYNHBIMU Tpenapatamu [1]. LleTupusun - KOHKypeHTHBIN aHTa-
TOHUCT TUCTaMHHA, METa0OIUT THAPOKCU3NHA, OJokupyeT H1-rucramuuoBsie penentopsl. [Ipeny-
MPEeKIAeT pa3BUTHE U OOJIETYaeT TEUYCHUE ajNIEPTUUYECKUX peakiuii, 00Ja1aeT MpOTUBO3YAHBIM U
IIPOTUBOAKCCYJATUBHBIM JielicTBHEM. BiuseT Ha paHHIOIO CTauI0 aJUIEPIrUUECKUX peaklui, orpa-
HUYHMBAET BHICBOOOXKICHHE MEINAaTOPOB BOCHAIICHUS HA MO3/IHEH CTAaANH aJUIeprUuecKol peakiu,
YMEHBIIAET MHUTPALHUI0 03MHOPHIOB, HEUTPOUIOB U 0a30(pMIOB. YMEHbIIACT MPOHUIIAEMOCTh
KalnwuUIApOB, MPEIyNpekIaeT pa3BUTHE OTEKAa TKaHEH, CHUMAeT cla3M IJIaJKOW MYCKYIaTyphl.
VYcTpaHsaeT KOXKHYIO0 peakllio Ha BBE/IEHHWE TMCTaMUHA, CIENU(PUUECKUX aJUIEpreHoB, a TaKkke Ha
oxJIax/ieHue (TP XO0JIO0BON KpanuBHMIE). AHAIM3 JaHHBIX JUTEPATyphl MO MpernaparaM ¢ LeTu-
PU3HMHOM I10Ka3ajl HaJlu4yue TabJeTOK, MOKPBITHIX MJIEHOYHOW 000JI0UKON, Ta0IETOK AUCTIEPTUpYe-
MBIX B POTOBOM ITOJIOCTH, Kallelb JUIs IEPOPAIbHOIO IPUEMA.

Ha nannom sramne B Poccun HeT TpaHcaepMaibHBIX JIEKAPCTBEHHBIX (OPM € HETUPUITHOM.

TpancaepmanbHas TepaneBTuueckasa cucrema (TTC) — sT0  103UpoBaHHas Msr-
Kasl IeKapCcTBeHHast opma /i1l Hapy>KHOTO MPUMEHEHHUs B (opMe resel, MmIacThlpeil uiu Mi€HoK,
3aMeIJICHHO BBICBOOOXK1arolIas gekapcTBeHHoe cpeactso. [Ipenmymectsa TTC: yno6¢cTBO nprme-
HEHUS, JIEKapCTBO OBICTPO MOMAAET B KPOBb, BO3MOKHOCTh PETYJIMPOBATH CKOPOCTH BHICBOOOXK 1€~
HUS JIEKapCTBa, BO3MOKHOCTb UCIIOJIb30BaTh TUAPO(UIbHBIE U IUIIOQHIbHBIE BemecTsa [2, 3].

Matepuanbl M1 MeTOABI

DKcnepumeHmanbHvle HCUBOMHbIE

DkcrepuMeHT BhImoHeH Ha 30 mblrax-camiax guaun Balb/c maccoit 20-25 rpamm, mosy-
YEHHBIX U3 MUTOMHHKA JTAOOpaTOPHBIX >KUBOTHBIX «PammonoBo» (Jlenunrpanckas o6:m.). JJo mpo-
BEJICHHUSI OCHOBHOM JKCIIEPUMEHTAJIbHON CEpHUM KUBOTHBIE 14 MHEN ColepKalluCh B YCIOBUAX Ka-
panTuHa. Bo Bpems mpoBeieHUs! MCCIIEAOBAHUS MBIIIM COAEPKAIUCH B JIAOOPATOPUH KHUBBIX CH-
cteMm IIsTuropckoro MeauKo-papMaleBTUYECKOro HHCTUTYTA. Y CIIOBUS COACpKAHUS: TeMIlepaTypa
OKpY>KaroIero Bo3ayxa 22+2°C, oTHocUTeNbHAs BIaXHOCTh 60+5% Npu ecTECTBEHHOW CMEHE CY-
TOYHOTO LUKJA. MBIIIH pa3Melianich B MaKpOJIOHOBBIX KJeTkax 1o 6 ocobeii. Kopm u Bogy Bogo-
MPOBOJIHYIO JKMBOTHBIC Tonydanu ad libitum. Manunynsiuu, npoBoIUMbIE C )KUBOTHBIMH, M UX
COJIep)KaHWEe COOTBETCTBOBAJIM MEXKIYyHAPOJIHBIM HOpMaM SKCIepHUMeHTaabHO# 3THku (Directive
2010/63 / EU of the European Parliament and of the council on the protection of animals used for
scientific purposes, September 22, 2010).

DKCnepuMeHmanbHas Mooeib amonuiecko2o 0epmamuma

KoxHyro amiepruyeckyro peakiuio (aTOMMIecKuii KOHTAaKTHBIM JIEPMATUT) Y MBITIICH MOIe-
JMPOBAJIM HAaHECEHUEM Ha KOXy TuHHTpoxsiopoensona (JJHXDB) ¢ mpeamecTByromeil AByXHe e b-
HOM ceHcuOmnm3anuen. Ha mpeaBapuTenbHO NEeMUIMPOBAHHBIM OKOJOYIITHBIM YYaCTOK TIJIOMIAIBIO
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2 cM® HAHOCHITH 50 1% pacTtBOpa AMHUTPOXJIOPOEH30J1a OTHOKPATHO B CYTKU HA MPOTSHKECHUU 7
nuel. [locnenyromue 6 qHEH CEHCHOMIM3AIMIO TIPOBOUIN IBYKpAaTHO B CyTKH. [IpoBokanmro aj-
JEPru4eckoi CUMITOMATUKU OCYLIECTBIISUIM Ha 14-i1 1eHb ¢ MOMEHTa IEpPBOM aNIUIMKAILUU pac-
tBOpa JIHXDb myrem BTupanus 7% pacrBopa [JHXD B He3HAUUTENBHO MOBPEXKICHHBIN KOKHBIN M1O-
KpOB, TIOCJI€ Yero MpOBOAWIH (PapMaKOKOPPEKIMIO BO3HUKIIECH asIeproCHMITOMATHKHA Ha MPOTSI-
YKEHHUH 3-X CyTOK [4].

Jluzatin uccnedosanus

B xoze nmpoBeaenus uccinenoBanust OblIM chOPMUPOBAHBI CIEAYIOIINE IKCIIEPUMEHTANIbHbIE
rpynnsl: JIO — noxxHoonepuposanHbsle xuBoTHEIe; HK - rpynna mbliiieil HeraTUBHOro KOHTPOJIS
0e3 conyrcTByromen gapmakokoppekiuu; LTI — rpymnma Melmei, KOTOpoil HAHOCHIIA UCCIIEye-
MBII TpaHcAepMallbHbIN Teib ¢ nertupusuHoM; HTII — rpynma Melmei, KOTOpol HAHOCWIA TPAHC-
JepMaJIbHYIO TEPANEBTUUECKYIO CUCTEMY € LeTUpU3UHOM; LleTHpU3HMH — rpymnmna )XUBOTHBIX, KOTO-
poii BBOJMIM pedepeHTHBIH npenapaT netuprusuH («3omak», Canodwu, 1 mr/kr, per 0s) [5]. eumo-
0anb3aM — IpyMna Mbllled, KOTOPOH HAHOCWUJIM NpenapaT CpaBHEHUs — reslb JU(EHTHaApaMHuHa
(«I1cuno-6ams3am», STADA, u3 pacyera 10 Mr Ha oJIHY anIIMKaIMIO, HAKOXHO [6]. Mccnemyembie
JIeKapCTBEHHbIE ()OPMBI BBOJAMIU B aHATOTMYHON pedepeHTHBIM Ipenaparam J103€ Ha MPOTKEHUU
3-X THEeW ¢ MOMEHTA OCYIIECTBIICHHSI TPOBOKAIMH aJUIEPTOCUMITOMATHKH (HCCIeyeMble TabIeTKH
U Ipernapar CpaBHEHUS LETUPU3MH BBOJWINM HHTPAracTpaibHO, M3ydaeMbli reib U pedepeHT
«[Icuno-6asb3amM» HAHOCHJIM HA JCTIHIIMPOBAHHYIO 00JIACTh OKOJIOYIIHOTO MpocTpancTsa). Ha 4-¢
CYTKHU Yy MbIIlIeH MPOU3BOAMIN 3a00p Onomartepuana s OnpeeseHusl H3MEHEHHUs KOHLIEHTPalUuK
NJI-6 u IgE, crenenu cocyaucToil MpOHUIIAEMOCTH, a TAKKE TOJIIMHBI YITHOW PAKOBHUHBI.

Onpeodenenue moawursl YWHOU paKosuHbl

M3MeHeHre TOJIUHBI YIIHOM PaKOBUHBI Y MBIIIEH MPOU3BOANUIN MUKPOMETPOM C TOYHO-
ctbio 10 0,01 MM, IpU ATOM MOBBILIEHHAS TOJIIIMHA YIIHOW PAKOBUHBI MOXKET CBUAETEIBLCTBOBATD O
MOBBILIEHUH COCYTUCTON MPOHUIIAEMOCTH M PAa3BUTHUH aJNIEPTUYECKOTO OTEKa.

Onpeodenenue cmenenu NPOHUYAEMOCHU COCYOUCTOU CIMEHKU

OrnpeziesieHre BETUYUHBI COCYJMCTON MPOHUIIAEMOCTH OIIEHWBAM B TecTe Maitnsa, Kak
onucano Radu & Chernoff, 2013. Ananu3 oCHOBaH Ha TOM, YTO a30KPACHTENb CHHUI DBaHCa MPU
HOPMaJIbHOM (DPM3HOJIOTHYHOM COCTOSIHUM COCYAMCTOM CTEHKHM HE CIOCOOEH MPOHUKATh B TKAHU B
CHJIy BBICOKOW MOJIEKYJSPHOW MAacChl, OJHAKO IPU HAJINYMHM CTUMYJA, MOBPEXKIAIOLIETO COCYIU-
CTYIO CTE€HKY, OTMEYaeTCsl MOBBILIEHHAs SKCTpaBa3allys KpacuTells, 4YTO MPUBOAUT K OBICTPOM CH-
HEeBaTON OKpacke TKaHeH. X0 omnpeaenaeHus: )KUBOTHBIX (PMKCUPOBAIM M B XBOCTOBYIO BEHY BBO-
i 0,5% pactBop cuHero OBanca B o0beme 200 pwii. Dkcrmo3upoBanu 30 MUHYT, MTOCIE YETO KU-
BOTHOE JIEKaIUTHPOBAIM IOJ XJOpaIruapatHoi aHectezueil (350 MI/KT, HHTpanepUTOHEAbHO),
cpe3ajii JEeTUINPOBAaHHBIA OKOJIOYIIHBIN CETMEHT (Ha KOTOPBIH HAHOCWJIMCH HCCIETyEeMbIE JIeKap-
cTBeHHBbIE (hopMbI) 1 B3BemuBaiu. [locie yero oOpasen 6noMaTepuaia NepeHOCHIIN B IPOOUPKY Ha
1,5 mut u no6asisiu 0,5 mit popMaMua 1 UHKYOMpPOBaIM Ha BOASIHON OaHe mpH 55 OC B Teuennn 24
yacoB. [lonydeHHblil (hopMaMHUIHBINA HKCTPAKT cMHEro DBaHca 1eHTpudyruposanmu (10009, 5 mu-
HYT) U PETUCTPUPOBAIIUM ONTHYECKYIO INIOTHOCTH MpoOsl ipu 620 HM. KonnuecTBo Kpacurens, Bbl-
CBOOOJMBIIIETOCS U3 COCYIUCTOTO PYCIa, ONPEAEIsUIN 10 CTaHIApPTHOW KPUBOM 3aBUCUMOCTH «OII-
THUYeCKas TUIOTHOCTh-KOHIIEHTPAIUs» U BbIpaXkajld B HI/MT TKaHu [7].

HUDA-uccreoosanue

B xone maHHOrO MccienoBaHHs METOAOM TBepAO(}a3HOro MMMYHO(EPMEHTHOIO aHalIHu3a
oLleHUBaJIM U3MeHeHue konuentpauu NJI-6 u IgE B chiBopoTke KpoBM KHMBOTHBIX. B pabote nc-
M0JIb30BANIM CTaHAapTHBIC HA0OPhI peakTBoB Mpou3BoacTBa Cloud Clone corp. CeiBOpOTKY KpoBH
MOJTy4alii MyTeM LeHTpUu(yrupoBaHus cBexel nutpatHoi kposu B pexkume 10009, 10 munyt. Xox
aHaJIM3a COOTBETCTBOBAJI PEKOMEHAALUAM POU3BOJUTENSI HAOOPOB PEAKTUBOB.

Cmamucmuueckuii ananus

Pe3ynbpTaThl 3KCIEpUMEHTOB 00pabaThIBAIM METOAAMU BApHALIMOHHOM CTaTUCTUKU C NpHU-
menenreM nporpammHoro nakera «STATISTICA 6.0» (StatSoft). [ns cpaBHEHHS TPYIIT CpeITHUX
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npuMensiiu Merog ANOVA ¢ noct-trectom Hetomena-Keitnica. OTanuusi CUUTanuCh CTaTUCTUYECKH
3HauuMbIMU 1ipu p<0,05.

Pe3yabTaThl HCCIe10BAHUS

PazpabGoTanHblii TpaHCACpMAaIbHBIN TEPANEBTHUCCKUI T'ellb ¢ IETUPU3UHOM HMEET CIey-
IOIIUH COCTAaB:

I151°-400 58,1
I151'-1500 24,9
[Mponunenroukosns 1,2 8,0
I1BIT K-30 (ITBIT) 2,0
IBIT K-90 (ruracmon) 2,0
Croupt >Tr0BBIN 95 % 2,0
Tuzoas 1,0
JIMCO 1,0
Herupuzun 2,0

Texnonozusa nonyuenua. Cruapunu 1103I-400 u II9I-1500, x Teruoit macce no0a-
Buu niporwieHrimkonb 1,2, TIBIT K-30 u [IBIT K-90, tuzons, JIMCO. B criupt 95 % mobdaBuiu
LETUPU3HH U THIATEIbHO pacTepiu. Jlanee aTy Maccy 100aBUIIN B OCHOBY.
Pa3pabotanHblil TpaHcAepManbHbIA TEpaneBTUUECKUN IIACTBIPh C LETUPUZMHOM HMMEET
CJIE1YIOLIUI COCTaB:

Herupusun 11,0
[13I" — 400 11,5
[Iponunenraukosns 1,2 00,25
I1BIT K-30 22,0
Crmpt 3TUnoBbIH 95 % ,10,0

Texnonorus nonydenus. K I[191-400 no6asunu nponunenraukosns 1,2, IIBIT K-30. B cnupr
95 % noGaBuau HETUPU3UH U TIIATEIBHO pacTepiu. [anee 3Ty maccy no6aBuinu B ocHOBY. Hanec-
JIM Ha AJTFOMUHHUEBYIO TIOJIOKKY M JaJTH TOICOXHYTh. 3aIaMUHUPOBAIH TNICHKOM.

B xoJie o11leHKH M3MEHEHHs! TOJIIUHBI YITHONW pakoBUHBI (pHC.l) y MbIlIeH B yCIOBUAX IKC-
NEPUMEHTAJIBHOIO aTOMMYECKOrO JiepMaTuTa ObUIO0 ycTaHOBIEHO, uTo Y HK rpynmnbl KHBOTHBIX B
cpaBHeHuu ¢ JIO MblaMu 1aHHBIM oka3arens yBenuuwics B 2,4 pasza (p<0,05). B toxxe Bpems y
MBIIIEH, MOJy4YaBIIUX peepeHTHbIE MpenapaTbl HETUPU3UH U MCUI0-0anb3aM TOJIIMHA YHTHON
pakoBHHBI YMeHbIuack mo otHomenno k HK rpynme sxuBotHbiX Ha 30,8% (p<0,05) u 36,6 %
(p<0,05) coorBercTBeHHO. [IpUMEHEHHE UCCIETyEMOTO TPAHCISPMAITBLHOTO Tels C IIETUPU3UHOM H
TPaHCAECPMATLHOTO TEPANEBTHYECKOTO TUIACTHIPS C HMETHPU3NHOM TaKXkKe CITIOCOOCTBOBAJIO CHUXKE-
HUIO BEJIMYMHBI OT€KAa OKOJIOYITHOTO TpocTpaHcTBa (Ha 50,4% (p<0,05) u 65,2% (p<0,05) B cpas-
HeHuu ¢ HK rpynmnoit meimeit), (puc.1). [Ipu 3TOM, TONIIKMHA YyIIHOW paKOBHUHBI Y MBIIIEH, KOTO-
PBIM HAHOCWJIM HCCIIEYEeMBId TpaHCIepMalbHBIN Telb C IeTupu3uHOM Obuia Ha 21,8% (p<0,05)
MEHBIIIE TAKOBOH y KHUBOTHBIX, TOTYJYaBIIUX peepeHTHBIN penapaT ICruiIo-0aap3am.
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1.4

IleTHPH3HH Mcnao-6aae3am
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Puc. 1. Bruanue pa3padomannsix 1eKapcmeeHHblX Yopm u npenapamos cpaguenus Ha UsmMeHenue moJ-
WUHBL YWIHOU PAKOGUHDBL Y MblUEll 6 YCIOGUAX IKCHEPUMEHMANIBHOZ0 AMONUYLECKO20 OepMamuma
Ipumeyanue: JIO — nosicnoonepuposannvie scusomuvie;, HK - epynna mviuieli Hecamugnozo Konmpoiis 6e3
conymcmsyroweti papmarxoxoppexyuu, LTI — epynna mvluieli, KOmopou HAHOCUIU UCCTIe0YeMblll MPAHCOEPMATbHBILL
eenv ¢ yemupusunom; LTII — epynna mviweti, Komopou HAHOCUIU MPAHCOEPMATLHYIO MEPANESMUYECKYIO CUCHEMY C
yemupusunom; Llemupuzun — epynna scugommuix, komopoii 6600unu pegepenmuviii npenapam yemupusun, Icuno-
banv3am — epynna muviuiel, KOMOPOU HAHOCULYU NPenapam cpasHeHus — 2enb ougenzuopamuna; # - cmamucmuyecku

3HauumMo omuocumensro JIO HCUBONIHBIX, * - cmamucmuyuecku 3Hauumo omrocumenvio HK epynnbui Mbluell.

OneHuBas U3MEHEHHE CTENEHM COCYIUCTOM MpoHUIaeMocTu (pHc.2) y >KMBOTHBIX C BOC-
MIPOU3BEACHHBIM aTOMMYECKUM JIEPMATHTOM OBLIO yCTaHOBIIEHO, uyTo Yy HK rpynmsl Mermei mpo-
HUIIAEMOCTh KPOBEHOCHBIX COCYJIOB YBeNIWYHMJAch MO oTHomeHHI0 K JIO xuBOTHBIM B 8,6 pasa
(p<0,05). Ipu sTom, Ha (OHE MPUMEHEHHUs PePEPEHTHBIX MPEMapaToB HETUPHU3MHA U TICHIIO-
Oanp3ama JaHHBIA MOKa3aTellb CHU3MJIICS OTHOCUTENIBHO IPYIIBI )KUBOTHBIX, HE MOJY4YaBIIUX (ap-
MaKOJIOTHUECKYI0 moaepxkky, Ha 31,6% (p<0,05) u 42,1% (p<0,05) coorBeTcTBEeHHO. B psiny uc-
ClIeIyeMbIX JICKapCTBEHHBIX (popM Hambolsiee 3HAUMMOE BIMSHHUS Ha CTENEHb 3KCTapaBa3alliu CHU-
HEero DJBaHca OKa3alla alTuUIMKAlus TPAHCACPMAIBLHOTO Telis ¢ IETUPU3HHOM, NPU MPUMEHEHUH KO-
TOPOTO, BEJIMYMHA COCYJUCTON NMPOHUIIAEMOCTH yMeHbIIMIach o otHomenuto k HK rpynmne mbI-
meit Ha 54,7% (p<0,05), B To BpeMs Kak Ha (OHE NPUMEHEHHUS TPAHCAEPMAIBLHOIO TepareBTHYE-

CKOT'O TJIACTBIPS C ETHPU3MHOM JaHHbBIH MMOKa3atens yMeHbImics Ha 60,8% (p<0,05). (puc.2).
1,2
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Puc. 2. Bausnue pa3pa60maunbtx J1eKapCmeeHHbIX ¢opM U NPEnapamoe CPasHeHus Ha U3MEHeHUe Chle-
HeHU IKCMPasazayuu cunezo Ieanca y Mvluiell 8 Yci06uUsx IKCREPUMEHMAIbHO20 AMORUYECKO20 0epMAmUmada.

IHpumeuanue: JIO — noscnoonepuposannvie scueomuvie;, HK - epynna mvlwen necamugrnoeo Konmpoas Oe3
conymcmesyrowei gpapmarxoxoppexyuu, HITI — epynna mvliweti, Komopoi HAHOCUIU UCCTIe0YeMbIll MPAHCOEPMALbHBIL
eenv ¢ yemupusunom,; HTI — epynna mvluieti, KOMopou HAHOCUTU MPAHCOEPMATLHYIO MEPANESMUYECKVIO CUCTEMY C
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yemupuzunom, Llemupusun — cpynna sicusomuvix, Komopoui 6600unu peepenmmuviil npenapam yemupuszun, Ilcuno-
oanvzam — epynna mululell, KOmopou HAHOCUIU NPenapam CpasHenus — eeib oupensuopamuna; # - cmamucmuyecku

3HauuUMo omuocumenvro JIO HCUBONMHBLX, * - cmamucmuyecku 3Havyumo omuocumensho HK epynnbl Moluel.

AHanu3upysi JaHHbIE, MOJyYSHHbIE B XO/€ M3YYEHUS BIHMSHUS HUCCICAYEMbIX JIEKapCTBEH-
HBIX (JOPM U MpenapaTroB CPaBHEHUS HA U3MEHEHUE KOHIEHTPALMHU MPOATUIEPTUYECKUX OMOMapKe-
poB, ObUTO ycTaHOBJIEeHO, yTo Yy HK rpynmsl xkuBoTHBIX conepkanue NJI-6 u IgE B ceiBopoTKE Kpo-
BU Oblia BBIIIE aHAJIOTMYHBIX MoKazaresei y JIO mermeii B 2,6 pasa (p<0,05) u 4,8 paza (p<0,05)
coorBercTBeHHO (prc.3). Ha ¢oHe BBeneHus mpemnapara CpaBHEHHS LETHPU3UH OTMEUEHO CHIDKE-
HUE ChIBOPOTOUHOM KoHIeHTparuu NJI-6 — na 27,0% (p<0,05) u IgE — na 37,6% (p<0,05) otHOCH-
tenbHO HK rpynmbl Melmei. AHAIOTHYHbBIE pe3yabTaThl ObUTM TOTYYEHBI IPH TPUMEHEHUH TICHUIIO-
Oanp3ama, Tak cojepxkanue WMJI-6 u IgE B chiBopoTke KpoBM Mbliiei ymeHbmmioch Ha 31,3%
(p<0,05) u 31,8 % (p<0,05) mo orHomenuto k HK rpymre >kuBOTHBIX. ANTuIMKanus pa3padoTaHHO-
ro TPAHCAEPMAIBHOTO Telis C UETUPU3UHOM U TPAHCAEPMAIBHIO TEPANeBTUUYECKTO IJIACTHIPS C I1e-
TUPU3UHOM CIIOCOOCTBOBAIA CHMKEHHUIO CHIBOPOTOUHOU KoHIeHTpamu MJI-6 u IgE B cpaBHeHuu ¢
aHajTorn4HbIMU mokazatensmMu HK rpymmer mbitieit va 24,6% (p<0,05) u 41,2% (p<0,05); 30,5%
(p<0,05) u 45,3% (p<0,05) cooTBeTcTBEHHO (pHC.3).

®
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Puc. 3. Bausnue pazpabomannvlx 1eKapcmeeHnsvlX hopm u npenapamosé cpasnenus Ha U3MeHeHUue KoH-
uenmpayuu HJI-6 u 1QE ¢ cvieopomke Kposu y mvluwieii 6 ycinogusx IKCREPUMEHMANbHOZ0 AMORUYECKO20 0epma-
muma.

Ipumeuanue: JIO — noscnoonepuposannvie scusomuvie;, HK - epynna mvlweti necamusnozo konmpons 6e3
conymcmsyrowei gpapmarxoxoppexyuu, IHITI — espynna mvluiet, Komopoi HAHOCUIU UCCTe0YeMblil MPAHCOEPMATbHbLL
eenv ¢ yemupusunom; LTI — epynna mvlueti, KOmopou HAHOCUIU MPAHCOEPMATLHYIO MEPANESMUYECKYIO CUCTEMY C
yemupusunom, Llemupuzun — spynna sHcugommuvlx, Komopou 6800unu pegpepenmuviii npenapam yemupusun, Icuno-
oanvzam — epynna mululell, KOmopou HAHOCUIU NPenapam CpasHenus — 2eib ougensuopamuna; # - cmamucmuyecku

3HauuUMo omuocumenvro JIO HCUBONMHDBIX, * - cmamucmuyecku 3Hauumo omuocumenvio HK ecpynnbol MoluLel.

3aki0yenue

Pa3zpabotanbl 1Be TpaHcIepMallbHbIE TEPANeBTUUYECKHE CUCTEMBI C LIETUPU3UHOM — Tellb U
IUTACTBIPb, MOA0OpaHbI ONTHMAJIbHBIE BCIIOMOIATENIbHbIE BEIIECTBA, 00ECHEUMBAIOIINE MEHETPa-
LIMIO U KaK CIIEACTBHE, COBOKYNHBIN (hapmakosornyeckuit 3pexT (OCHOBHONW KOMIIOHEHT CO BCIIO-
MoraTeJbHBIMH BellecTBamMu). [IpoBeieHHOe ucciegoBaHle oKa3ano, YTo pa3paboTaHHBIA TpaHC-
JepMajbHBIN Ieb ¢ LETUPU3NHOM U TpaHCAepMalibHas TepaneBTUYECKasi CUCTEMA C LIETUPU3UHOM
OKa3bIBAIOT COMOCTAaBUMBIE C IpenaparoM cpaBHeHus (renb «llcmiio-Oanb3am») MpoTUBOAILIIEPTHU-
YeCcKUe CBOMCTBA, MPEBOCXO/S MPU 3TOM pedepeHT M0 BIUSHUIO Ha (popMHpOBaHHUE aJlJIepruuecKo-
ro HKCCYJaTUBHOTO oTeka. Takum oOpa3oM, MPeACTaBIAIOTCA aKTyaJbHBIMU JajJbHEHIINE TOKIH-
HUYECKHUE HCCIIeI0BaHUS Pa3pabOTaHHOTO Iellsl U MIACThIPS ¢ HETUPU3UHOM.
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Pegakius XypHama COTPYySHMIAET C ABTOPAMM — IIPeOJABATENAMI By30B, HAYYHbIMM PAGOTHIUKAMH, acIN-

\ Tpebosanus k odopmnenutro u coaue pykonuceiié pedaKuuio ’ypHana
=

PAaHTaMN, JOKTOPAHTAMU 11 COMCKATCTAMNYICHDBIX CTeTeHen

JKypnan ny61uKyer MaTepuansl B pasgenax:

TexHmaeckne HAYKn: KITACCHIECKME NCCASTOBAHIA ¥ MHHOBAL AN

WudopmaTuka, BEIMUCTUTEIbHAS TEXHNUKA U YIIPABICHUE

TexHOMOIMA IPOXOBOIBCTBEHHBIX IPOIYKTOB

HncKyccnoHHbIE cTaThU

Kpatkue cooGmenns

ITonuTHyeckne HAyKu

ITonuTtonorua

Matepuainsl B peJaKIyIO XypHaIa IPUHUMAIOTCA B COOTBETCTBUM C TpeOOBaHMAMYU K 0OPMIEHMIO U CAaYe py-
KOIIVCell TOCTOSHHO M IyOMMKYIOTCSA TI0CIe 0053aTe/IbHOTO BHYTPEHHETO PELIeH3MPOBAHNSA U PEIIeHNs PeIaKLIMOHHOIT
KOJIIETMH B MOPSIKe OUepPefHOCTH IIOCTYIUIEHNA C yI€TOM pyOpuKaLuu HoMepa.

1. Ins onTHMMUSALMK PeFaKLMOHHO-U3ATeNbCKOM MOATOTOBKY PeNaKUMsA MPUHUMAET OT aBTOPOB PYKOIMCH U
COIYTCTBYIOLYE UM HEOOXOAMMbIE JOKYMEHTHI B CIIEAYIOLeil KOMIUIEKTALVI:

1.1. B neyaTHOM BapMaHTe:

OTnevyaTaHHBIN 9K3EMIILAP PYKOIUCH

O6wpem cratbu: 6-12 crpanun (opurnHambHas craths), 15-20 crp. (0630pHas craths),2-3 cTp. KpaTKoe coobiie-
uie. TpeboBaHMsA K KOMIBIOTEPHOMY Habopy: popmat A4; kernmp 12; mpudt TimesNewRoman; Me>XCTpO4HBIIT MHTep-
Bas 1,15; HyMepalya CTpaHuUL] BHU3Y IO LIEHTPY; OJIA Bce 2 cM; ab3alHbIi OTCTyT 1,25¢M.

Ceefienns 06 aBTope (Ha PyCCKOM M QaHITIMIICKOM SI3BIKAX)

CsefeHNst [O/DKHBI BKIIOYATh caepyomyo nagopmannio: VO (momHOCTBIO), yieHas CTeleHb, yieHOe 3BaHUeE,
[O/DKHOCTD, MECTO U afipec paboThl, afpec S7eKTPOHHOI TOUTHI U Tene(OHBI A/t CBA3M.

1.2. Ha anexTpoHHOM HocuTele B OTAenbHBIX daitnax (CD-DVD puck umu diem-kapra): JIeKTPOHHbI BapUaHT
pyKommucu B TeKcToBoM pemakrope Word (HasBanme daivta: «Pammwma_J.O._cratesa»); CeemeHusa o6 aBTo-
pe (HasBanue daivta: «@amunmua_J.0._cBerenns o6 aBTope»).

1.3. OT3bIB HayYHOTO PYKOBOAMTE/A (U1 aCHMPaHTOB, abIOHKTOB M coucKareneli). IlogmmucpiBaeTcA HayYHBIM
PYKOBOOMTEIEM COOCTBEHHOPYYHO.

1.4. PenieH3usacnenanicTa B JaHHON Hay4HO cdepe, MMEIOIErO YUEHYIO CTeNeHb. IIoAmuch perjeH3eHTa JO/DKHA
6BITH 3aBepEHa COOTBETCTBYIOLIEN KaIpOBOIl CTPYKTYpOIl (perieHsA JO/DKHA OBITh BHELTHEl IO OTHOIIEHMIO K Kades-
pe WY [PYTOMy CTPYKTYpHOMY MOApa3ie/IeHnIo, B KOTOPOM paboTaeT aBTop).

1.5. 9xcnepTHOE 3aKI0YeHMe (I TEXHMIECKMX HayK). Bo Bcex MHCTUTYTaX cO3aHbl SKCIePTHBIC KOMUCCUM, KO-
TOpbIe TOAIMCHIBAIOT SKCIEPTHBIE 3aK/IIOYCHIA O BO3MOXKHOCTY OIYOIMKOBAHUA CTaTbM B OTKPBITOM II€YaTH.

2. CraTps HO/DKHA COTEPKaTh CIEYIONIMe S7TeMEHThI 0()OPMIICHU:

nHpekc YK (Ha pyccKoM ¥ aHITIMIICKOM A3bIKaXx);

(daMmnio, MM, 0T4eCTBO aBTOpa (aBTOPOB) (MM U OTYECTBO IIOJHOCTBIO) (Ha PYCCKOM U aHITIMIICKOM A3BIKaX);

Has3BaHUe; (Ha pyCCKOM UM aHITIMIICKOM A3BIKaX);

MecTo paboThl aBTOpa (aBTOPOB) (B CKOOKaxX B MMEHUTENBHOM Hafesxe) (Ha pyCCKOM ¥ aHIJIMIICKOM 3BIKaX);

KPaTKyI0 aHHOTALMIO COfiep KaHuA pyKomucu (3—4 cTpouku, He JOJDKHBI TOBTOPATH Ha3BaHMe) (Ha PyCCKOM M aH-
IIMIICKOM A3BIKaX);

CIIMCOK K/TI0YEeBBIX CJIOB WM CIOBOCOYeTaHUII (5-7) (Ha pycCKOM U aHITIMIICKOM A3bIKAX);

B KOHIIe CTaTbM pedpepaT Ha aHIIMIICKOM S3BIKe;
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3. Odopmirenne pucyHKoB, GOpMyI U TAOINLL:

Pycynku u TaGIUIIBI BCTaBIAIOTCA B TEKCTe B HY)KHOe MecTo. CCBUIKM B TeKCTe Ha TaONMILIBI ¥ PUCYHKM 00sA3a-
Te/IbHBL. 3a Ka4eCTBO PUCYHKOB Wwint (poTorpaduit pefakiys OTBETCTBEHHOCT He HECET.

3.1. Odopmrnenne pucyHKoB (rpadyuKoB, fUarpaMm):

BCe HAJIMCK HA PUCYHKAX HO/DKHBI YUTAThCA;

PUCYHKY IOJDKHBI OBITh 0POPMIIEHBI € Y4eTOM 0COOCHHOCTU YepHO-0e101i eyaTy (peKOMEH/IyeTCA UCIIONb30BaTh
B KayeCTBe 3A/IMBKM Pas/INMIHble BUABI IITPUXOBKM U Y30pOB, B rpadMKax pas/IiMdHble BUABL IMHUI — IIyHKTUpPHBIE,
CIUIOIIHBIE U T. [., pa3Hoe 0GopMIeHNe TOYeK, 10 KOTOPBIM CTPOUTCA TpadyK — KPY>KOUKY, KBagpaThl, poMOBI, Tpe-
YTOTBHUKM); LIBETHBIE U IIOJyTOHOBBIE PUCYHKM MCK/TIOUAIOTCS;

PMCYHKU IOTDKHBI YUTAThCA OTAEIBHO OT TEKCTA, TO3TOMY OCH [O/DKHBI MMETh Ha3BaHMe U eAMHUIBI U3MEPEHNUS;

pucyHku Hymepytorca cuusy (Pucynox 1 - HasBaHme) u BBIIOMHAIOTCA B rpaduueckoM pemakTope 10 Ker-
neMm (mpudrom).

3.2. Odopmnenne popmyn: GopMyIbl BHIIOMHAIOTC B porpamme pegaktop ¢opmyn MathType; 12 mpudrom,
BBIPaBHUBAIOTCA 10 LIEHTPY, MX HOMepa CTaBATCA IPY IOMOIIY TabyIATOpa B KPYIIBIX CKOOKAX 110 IPaBOMY Kpalo.

3.3. Odopmrenne Tabmuiy: TaOMMIBI JODKHBI MMeTh HasBanme. Tabmmupr Hymepyworcs cBepxy (Tabmmua 1 -
HasBanue) u BomonssawoTrca 10 kermeM (mpugToM), MeXXIyCTpOYHOE PacCTOSHME — OMHAPHOE.

4. Bubmuorpaduaecknit ciimcok.PasmeraeTcss B KOHIe CTaThi. B HeM IepeYnCIAI0TCA BCe MCTOYHMUKY, HA KOTO-
pble CCBITAETCsI aBTOP, C MOMHBIM Oubmmorpaduaecknm anmapatom usganns (B coorserctsun ¢ TOCTP 7.0.5-2008).

5. ABTOpCKO€ BU3MPOBaHMeE:

aBTOP HeceT OTBETCTBEHHOCTb 3a TOYHOCTDb IPUBOAMMBIX B €TO PYKOIIMCY CBeNEHUIT, IUTAT U MPaBUIbHOCTD yKa-
3aHMs HA3BAHUIT KHUT B CIIVICKE JTNTEPATYPHI;

aBTOp Ha MoC/efHell crpannie nuurer: «O6beM CTaTbM COCTAB/IACT ... (yKasaTh KOIMYECTBO CTPAHMIL)», CTABUT
[Ty U HOAINC.

Appec pegaxkuun: T. ITaturopck, y. 40 ner Okta6ps, 56
CraTby C KOMIUIEKTOM JOKYMEHTOB B )XypHan « CoBpeMeHHas HayKa M MHHOBALINM» CHABATH:
r. [Taturopck, yi. 40 ner OkTa6ps, 56, kab. Ne 45 OIIO HIP,

OTBETCTBEHHOMY CeKpeTaplo xypHana: OpobuHckoit Banepun HukomaeHe

Konrakrusrie renedornnr: (8793)33-34-21; 8-928-351-93-25
e-mail:nauka-pf@yndex.ru, orobinskaya.val@yandex.ru
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Hayuynoe uspganne

COBPEMEHHAI HAYKA
n
NMHHOBAIINN

Hayunpiit Xxypuan

Brimyck Ne2 (34), 2021

Hayunoe pefakTupoBaHie, HpoBepKa cTaTeil Ha aHTUIVIAruaT pyopuKu
«Texunueckne Hayku» — B.H.Opobunckas
ITepeBoj; aHHOTAIINIA, K/TIOYEBBIX C/IOB, pedepaToB Ha aHITIMIICKMII A3bIK — E.B. T'anpun
KoppekTnposka rexcra - JI.A.Baptymsan

TTommmcano B mmevats 27.06.2021 Beixon B cBet 08..07.2021

Dopmat 200x280. Y. new. 1. 21,97bymara odcernas. ITeuars odcerHas.
Tupax 500 3k3. 3aka3z Ne

OrTieyaTaHo ¢ FOTOBOTO OPUTHMHA/I-MAKeTa, IPeICTaBIeHHOI0 aBTOPAMIL,B THIIOTpapuu
DI'AOY BO«Cesepo-Kaskascknii ¢penepanbhbiit yuusepcurer»dummana CKOY B r. [Taturopcke
357500, CraBpononbckuit Kpai, . Ilaturopck,
yi. Oxrabpbckas / p. 40 ner Okrabps, 38/90.

Ten. 8(8793) 97-32-38



