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Annomayun. Coanancuposannoe numanue — 3mo nOOOEPIUCAHUE 8 PAYUOHE ONPeOeNeHHbIX NPONOPYUTE Medcoy nompebise-
MbIMU NUUEELIMU 8EULECTNEAMU, YO OBYCI0NEHO OCODEHHOCAMU SHYMPUKIIEMOUHO20 OOMERQ.

Mamepuans: u memoost, pe3yiomamst u 06cyrcoeHus. Paccmompensl cospemenbvie acnexkmol UCHONb306AHUSA KOHYENYUll
cbanancuposannozo numanus. Lenv uccredosanuii— pazpabomra Memoouxu onpedesienua NoKazameeti coOaIanCupoOsanHOCMU Ka-
3€UHA, CHLIBOPOMOUHBIX GEIKO8 U UX KOMNOZUYUTL.

Ob6ocnosana memoouxa pacuema napamempos cOAIaHCUPOSAHROCINU Nulyesvlx npodykmos. Ilokazano, umo nepexod om ab-
COMOMHBIX 3HAUEHUT] KOHYSHMPAYUTE OMOCTLHOIX KOMHOHEHINO8 K KOMHOHEHMHbIM OMHOUWEHUAM NO360AEM DAYUOHATIUSUPOSATND
OYeHKY COANAHCUPOBAHHOCIU NUMESbIX NPOOYKIMOE. JIAHA XapaKmepucmuKka aMuHOKUCIOMHO20 COCMAsa U NOKazameneti Ouoi02u-
UeCKOT YEHHOCIU KAZCUHA U CHIGOPOIMOUHBIX OEIKOE 8 CPAGHEHUN ¢ «UOEQTbHBIM GEIKOM».

IIpedcmasnenvt pesyiomamopl pacuemos cOAIaHCUPOSAHHOCINU KA3eURA, CHIGOPOMOUHBIX BEIKO8 U UX KOMNOZUYUTL.

3axmouenue. Coenan 661600 0 603MOACHOCIU NOGBIULEHUS (DPUBUONIOSUHECKOIL U GUONOZUIECKOT YEHHOCINU NUUEBbLY NPOOYK-
mog 3a cuem 6onee PAYUOHATBHO20 UCHONLI0GAHUS CHIPHEGBIX PECYPCO8.

KnoueBble ciioBa: C6a.]'IaHCI/IpOBaHHOe IIHTaHHUucC, KpI/ITepI/Iﬁ C6aHaHCI/IpOBaHHOCTI/I, HC3aMCHHUMBIC aMHWHOKHUCIIOTBI, Ka3CHUH,
ChIBOPOTOYHEIC OCNKH.

Abstract. A balanced diet is the maintenance of certain proportions in the diet between the consumed food substances, which
is due to the peculiarities of intracellular metabolism.

Materials and methods, results and discussions. Modern aspects of using the concept of a balanced diet are considered. The
aim of the research is to develop a method for determining the balance of casein, whey proteins and their compositions.

The method of calculating the parameters of food balance is justified. It is shown that the transition from absolute values of the
concentrations of individual components to component ratios allows us to rationalize the assessment of food balance. The character-
istic of the amino acid composition and indicators of the biological value of casein and whey proteins in comparison with the "ideal
protein'is given.

The results of calculations of the balance of casein, whey proteins and their compositions are presented.

Conclusion. It is concluded that it is possible to increase the physiological and biological value of food products by more ra-
tional use of raw materials.

Key words: balanced diet, balanceness criteria, essential amino acids, casein, whey proteins.

Brejenne / Introduction. Konnennus cOanancupoBaHHOTO IHUTaHUs, paszpaboranHas akajeMukoM A. A. Tlo-
KPOBCKHM, OCHOBLIBACTCS Ha Wjee MOJJIepKaHUs B PAIHOHE IUTAHUS ONPEISICHHEIX MPOMOPIMH MeXaAy HoTpedisie-
MBIMH ITUITEBLIMA BEIMECTBAMH. DTH IPOTIOPITUH OOYCIOBICHEL, B KOHETHOM CHUeTe, OCOOCHHOCTSIMA BHY TPUKIICTOTHO-
ro obMeHa [4]. JiuTeNLHBIE OTKIOHEHHUS B PAITMOHE OT aJeKBATHBIX JUTA (PU3HOIOTHUH YeJIOBEKa COOTHOICHWH MEXTyY
KU3HEHHO BaXXHBEIMH MMUITEBLIMY HYTPUEHTAMH MOTYT IPUBECTH K MEPCHANPSIKCHUIO PaboTh €T0 (pepMEHTHBIX CHCTEM
1, KaK CIIEICTBHE, MOABICHHUIO XPOHMICCKUX 3a00JIeBaHUH aTuMeHTapHOTO Xapakrepa. OTMETHM, 9TO HOPMEI OTpeO-
JCHUA TeX WIN WHBEIX MHUIEBHIX BEINECTB W ONTUMANBLHEIE COOTHOINCHUS MEXY WX KOJIUIECTBAMU OIPECIIOTC B
CHETMATLHBIX OaTaHCOBHIX SKCIIEPUMEHTAX, TIPOBOIUMBIX Ha OONMBITIAX MO JIAINIX JIEOICH.

B mocnennue ToAEL, IO Mepe COBEPINCHCTBOBAHUS aHATUTHICCKON MHCTPYMEHTAILHOM 0a3kl, B IepedeHb HeoO-
XOJUMEIX JUIS KU3HE/ICATeIHFHOCTH YeIOBEKa IIHAIMEBHIX HYTPUEHTOB BOBIEKAIOTCS BCe HOBRBIC W HOBHIE BelllecTBa: ¢ura-
BOHOWJIBL, WHIONHI, SK30TEHHBIC NI THJIBL, OpTaHWIECKIE KUCIOTH, (hepMEHTHEIC COSTUHCHUA U Ap. B HacTosImee Bpe-
M3l OIIpeJieIeHBl HOpMBI oTpedaeHus Juist Gostee ueM 500 BetecTB [3, 5, 8]. Bee 5TH BelniecTBa CoJIEpKaTcsl B pa3ind-
HBEIX BHJIaX CBHIPBS PACTUTEILHOTO M KHBOTHOTO MPOUCXOXAeHUA. | yOokas mepepaboTka CHIPBS ¢ MOMOIIBIO COBpE-
MEHHEIX BBICOKOIIPOM3BOIUTEIBHEIX TEXHOIOTHH TO3BOIUIA HAIOJTHATEL PHIHOK MPOJYKTaMU TUTAHUS B IMTUPOTaTieM
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ACCOPTUMEHTE. B OTHX YCIOBHIX HEMBICTUMON KaXXETCS! BO3MOXHOCTH HOSIBICHHUS CHCTEMHOTO JiehUIuTa IO OJHOMY
MM HECKOJBKAM IHINEBEIM KOMIIOHEHTAM B PAallHOHAX MacCOBOI0 HoTpebineHus. OQHaKko Takol JucOaiaHc B ITUTaHUH
HaOIOTaeTCs BO BCEM MUpE.

OjHa W3 OCHOBHBIX IPHYMH HapacTaHWs JCPUITUTHEIX TCHICHITNM B MUTaHUH COBPEMEHHOTO YEIOBEKa CBsI3aHa C
OBICTPBIM POCTOM HAcENCHHS IIAHETHl B MOCIEAHUE JecsTiieTusi. O0ycIoBIeHHAs 3THM HHTCHCH(HKAINS 3eMIIe/e-
JHS IIPUBOJUT K MCTOIICHHIO IIOYB M COOTBETCTBYIOIEMY OOCIHEHUIO PaCTEHUEBOAUECKON W, CBSI3aHHOM ¢ Hell, su-
BOTHOBOJUECKOH IIPOAYKIIMH MHKPOSJIEMEHTAMH K BEIIECTBAMHU C BEICOKOI OHONOTHYECKOl IEHHOCTHIO [6].

OnauM w3 GakTopoB, CYIMECTBEHHO 3aTPYAHSIONNX NPaKTHIECKOE MCIOIB30BaHNE IPHHITHIIOB TEOPUH cOanaH-
CHPOBAHHOTO IIHUTAHHUS, SBIACTCS OTCYTCTBHE YETKOIO IOHMUMAHUA TEPMHHA «COallaHCHPOBAHHOCTBY. IloHMMas mojx
cOaIaHCHPOBAHHOCTHIO MEPY OIHM30CTH COCTaBa UCCIENYEMOTO IPOAyKTa K STAIOHHOMY COCTaBY, MEL, B TO XK€ BpeM:,
HE UMEEM OJHO3HAYHOTO (POPMYIBHOTO BHIPAXECHU /Ul 3TOro IapaMeTpa. CYIMECTBYIOT pa3IUTIHbIC aHATUTHICCKHE
BBIPaKESHHUS JUIsI OLIPEACICHIS] MEPEI CXO/CTBA COBOKYITHOCTH YHCICHHBLIX 3HAUEHWH TPYIILI BEIICICHHLIX (PaKTOPOB
JUISL OJTHOTO WUIM HECKOJBKUX IPOAYKTOB K COIPSDKEHHOM COBOKYIIHOCTH 3Ha4UCHUIT STHX (PaKTOPOB, HPUCYIITUX «IHJIC-
aIlLHOMY» TIPOJAYKTY. OCHOBHAS TPYAHOCTH UCIIOJIB30BAHUS STHX BEIPAXKEHUN 3aKII0YAeTCSA B TOM, YTO IPH IEpPEXojie
OT OJIHOTO aHAJIUTHYECKOTO BEIPAKCHHS K APYTOMY, PACCUMTAHHBIE IO HHUM 3HAYCHHs MEPEHI CXOACTBA HE COBIIAJAIOT
JIPYT ¢ ApyroM. Jlpyroit HeJocTaToK GOPMYIBHBIX BRIpaXXeHHH [2] 3akimowaeTcs] B HEOAHO3HAYHOCTH BEPXHEH W HI K-
HeH IpaHUNEl 3HAY€HUH MEpH CXOACTBA, OIPEICICHHBIX [0 KaXIOMY U3 HUX, 9TO IPEIATCTBYET UCIOIB30BAHMIO, XOTS
OBl OJTHOTO W3 HUX B KAUECTBE YHUBEPCAIBHOIO KPUTEPHSL.

Marepuansl u MeToasl / Materials and methods. IlocTpoenne kpurepust cOalaHCHPOBAHHOCTH ITHINEBHIX IIPO-
JYKTOB ¢ MaccOBO JIosiel BRUICTCHHBIX KOMIIOHEHTOB {A;}, IPH HATMYAN X CONPSUKEHHBIX 3HAYCHUN B “HICATbHOM”
npoaykre {S;} MokHO HadaTh creayronmM obpasoM. [lepeliieM oT aGCOMOTHLIX 3HaYeHUM A; M S; K KOMIOHECHTHEIM
OTHOIICHUSM &; U S;

— A

a; = Lo (1
— o

5i = 35, 2)

SlcHo, 9TO @; OIPEEISIIOT IPOIIOPITHN MEK/AY BBHUICICHHBIMH KOMIIOHEHTaMH B HCCIIEY EMOM IIPOJYKTE, a S; - X
STaNoHHBE 3HaueHust. Mepy cxo/icTBa M MexK/Iy COBOKYIHOCTME dncen {a;} u {s;} onpesensiem depes cyMMy KBaapa-
THYHBIX OTKIOHCHUH IO/ PaJHKaIOM.

M =X(a; —s;)? A3)
Tak xak u3 ¢popmyx (1) u (2) caenyer, 910
0<a; <1,0<s; <1, 4)

TO Mepa cxojcTBa M, BeIpaskaeMasi opmynoi (3), obmagaeT cBOHCTBOM KPHTEPHAIBHOCTH: CXOJICTBO MaKCH-
MaipHo pu M=0 (a; = s;) u murnmannao M=1 (a; = 0).
OmperenuM mapaMeTp “cOaTaHCHPOBAHHOCTE” Y MOCPEACTBOM (DOPMYIHI

Y=1-M=1-X(a;—s;)* (5)
Y =[1-X(a —s)?] 100% (6)

Y oGnagact KpUTEPUATHLHOCTHIO! COATAHCUPOBAHHOCTD IPOYKTa 110 OTHOICHHUIO K STAIOHHBIM IPOIIOPIISIM {S;}
MakKcHUMalbHa | jgocturaet, aubo 1 (a; = s;), npu ucmonbzoBamuu dopmyarl (5), mu6o 100%, Ipu HCMOIL30BaHUA
dopmyas (6). OHa %e JOCTHraeT MEHUMAaIBLHOTO HYJIEBOTO 3HAUEHUSI, KOT/a B IPOJYKTE OTCYTCTBYIOT BCE, BLIJICICH-
HBIE /IS CPABHEHUS ¢ ATAIIOHOM, BemmecTBa (a; = 0).

[Tpomexyrounsie 3HaueHHs] Y OYAYT ONPEACIATH CTENEHb ONM30CTH KOMIIOHEHTHOTO COCTaBa HCCIEIYEMOTO
IIPOJYKTA, B3ATOTO B (pOPMYyJI€ KOMIOHEHTHEIX OTHOIMIECHUH, K “HAcaTbHOMY  HPOAYKTY. BaXXHO OTMETHTH, 4TO Iepe-
XOJT OT MacCOBHIX JOJIEH KOMIIOHEHTOB K X OTHOINECHHSM COOTBETCTBYET MOHATHHHOMY CMEBICIY cOalaHCHPOBAHHOCTH
npoaykra. JleHcTBUTENhHO, MycTh NUIMEBONH IPOAYKT cO COATaHCHPOBAHHOCTHIO Y IO BBIACICHHBIM KOMIIOHCHTaM
HCTIOIB3YETCSI B PAITMOHE B HEKOTOPOM KoumiecTBe. Eem pa3daBuTh 3TOT IPOAVKT THCTOH BOJIOH, TO ero cbaraHcHpo-
BaHHOCTB, olpesersieMast o gopmyne (5), He HU3MEHHUTCS, OJJHAKO KOMIMMIECTBO B PAIlMOHE JOIKHO YBEIUIUTHCS IIPO-
MOPIMOHANBHO KPaTHOCTH pa30aBICHHs, ITO COOTBETCTBYET 3/[paBOMY cMBICHy. Tak, ecnu OBl IpH pa3zbaBieHUH cOa-
JaHCHPOBAHHOCTD IPOJYKTA H3MEHSIIACh, TO HOPMY HOTPEOISHHUS STOTO MIPOAYKTa IPHITIIOCH OBl YBEIHIUTE 10 OoJee
CJIO’KHOMY 3aKOHY.

Ananurudeckue BelpaxeHus (5) u (6) jisl pacuera cOaIaHCUPOBAHHOCTH IHUINEBBIX MPOJYKTOB HOCST YHUBEP-
canpHLIM XapakTep. KOMIIOHEHTHEIE OTHOIEHNS @; W WX DTAJTOHHBIC aHAIOTH S; paccMaTpHBAIOTCs, B OOINEM ciydae,
KaK JIB€ COBOKYITHOCTH THCEN, Mepa OMM30CTH MEX/[Yy KOTOPHIMH U OTIPE/ICISIETCs] TUCICHHBIMA 3HaUeHISIMA Y. BMecTte
C TEM, CYIIECTBYET O/lHAa BaKHasi 0COOCHHOCTD, CBOMCTBEHHAs IIMITIEBLIM IIPOIYKTaM, KOTOpasi BHOCHT HEKOTOPYIO He-
OTIPEICTIEHHOCTL IPH pacdeTax MX cOalaHCHPOBAHHOCTH. DTa OCOOEHHOCTDL 3aKIIOUaeTes B cleayiomeM. Cuuraercs,
YTO STAJOHHBIE OTHOIICHUS S; COOTBETCTBYIOT ONTHMA&ILHBIM IPOMOPIHSAM MEXAY BBIACICHHBIMA KOMIIOHEHTAMH,
obecrieunBatonmumMu 100%-10 yTHIA3AIMMIO ATHX KOMIIOHEHTOB YEIOBEUYECKUM Opranu3sMoM [9]. Bo3HHKAeT ecTecTBEH-
HEI BOIIpOC: Kak Oy/IyT acCHMHIMPOBATLCS OPTaHN3MOM 3TH KOMIIOHEHTHL, IIPH BEIPAKEHHOM OTKJIOHEHHH COOTHOIIE-
HUH MEX/Ty HIMH OT ONTHMAILHBIX IPOIIOPIINIL, 3a/1aBaEMBIX DTATOHOM?

I
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Pesynbstarel n odcyxaenne / Results and discussion. Bo3MoXHEL [Ba kpallHUX BapHaHTa OTBETa Ha HTOT BO-
poc.

CormracHO epBOMY — aCCHMUIIAIAS OPTraHA3MOM BBIJICIICHHBIX JUISL PACCMOTPEHUS IHUINEBHIX BEIECTB, dake, He-
CMOTpsI Ha UX sIBHBIR AucOanane B HoTpediasieMoM IpoayKre, OyJeT paBHa 100%. BrionHe BO3MOXKHO, YTO UMEHHO JIIsI
STHX BEITECTB B OpPTraHA3ME MMEETCs CHCTEMa JIETIO, NpH3BaHHasl HUBEINPOBaTh MX BO3MOKHBLINA AeUIuUT B HEGIArO-
IPHUATHBIE TIEPHOJIBL

ComracHO BTOpPOMY BapHaHTYy, YTHIM3AllMs IHUINEBHIX BEIECTB OPTaHU3MOM OCYINECTBIAETCS IIHINb YaCTHIHO,
IpUYIEeM TaKHM 00pa3’oM, YTOOBI IPOIOPIHT MEXJY YTHIH3APOBAHHBEIME 4acTsIMH KOMIIOHEHTOB B TOYHOCTH COBIIaJia-
JU ¢ ONTHMAJIBLHBEIMH NIPONOPIMAMA MEXIy HUMH, 3alaBaeMbIMA >TaloHOM [9]. IlokazaTelbHBIM IIPUMEPOM TaKOTO
MEXaHI3Ma aCCUMIJISIIAN MUINEBLIX BEIIECTB YEJIOBEUECKHM OPTaHM3MOM MOJKET CIYIKUTH YTHIH3AIUA HE3aMEHUMBIX
aMrHOKHCHOT. [Ipn ux aucbanance B MOTPeOIEMOM IIPOAYKTE MOMHOCTHIO aCCUMMIIHPYETCS TONILKO Haubonee aedu-
ruTHas U3 HUX. CTEHeHb YTHIN3aIHA OCTATLHBIX aMAHOKHCIOT OIIPEASISIETCsI 9epe3 MUHAIMAILHEIH ckop 1o gopMmyite
[7]. e

;= Emn (7
i
I7ie U; - IoKa3aTeNb YTHINTAPHOCTH JUIS i-0f aMHHOKHCIIOTHL, A0S eJUHUIBL, AC; — aMAHOKHCIOTHBIA ckop i-0i He-
3aMEHUMOI aMHHOKHCIOTHL, %, AC,,;,, — MHHIMAaJIbHOE 3HaUY€HHEe aMHUHOKHUCIOTHOTO CKOpa, IIpHUCYINee Haubolee Je-
dunuTHOM He3aMeHNMOH aMIHOKHCIOTE, Y.

OcoOBIlf MexaHN3M YTHIM3AIAH HE3aMEHUMBIX aMHHOKHUCIIOT, OIIPEJEAeT cBoeoOpasne pacueTa cOaTaHCHPOBaH-
HOCTH M OHOIIOTHYECKOM IMEHHOCTH OEJNKOBOM KOMIIOHEHTHI IOTPEOIIAEMOrO IMPOAYKTa. DOTH NMapaMETpHl, 10 MHEHHIO
ABTOPOB, YHCIICHHO PaBHHI CTEIIEHH YTIIIM3AIUA He3aMEHUMEIX aMHUHOKHUCIOT

Y = = B AC i = N A ®)
rie A; — MaccoBast JIoJis | — Of He3aMeHUMOH aMUHOKHCIOTEL, ' B 100 r Genka;
U; — [IOKa3aTelh Y TIINTAPHOCTH, PacCIUTaHHbIH 110 dopmyie (7);
N — monpaBoIHEIH KOdGQPUITMEHT, VIUTHIBAIOITIN Pa3HAIY MEX/Ty KOHICHTPAIMSIMU HE3aMEHUMBLIX aMHHOKHCIIOT
B HCcIelyeMoM Oellke U TallOHE.

IlepefineM OT aMHHOKHCIOTHBIX CKOPOB K KOMIIOHEHTHBIM OTHOIIEHUSM, KOTOPEIE B KA4ECTBE MAaTEMAaTHIECKOTO
o0BekTa obnanatoT Oolbllel creneHro 0OMmHoCTH. Toraa, B cllydae pealn3alliid BTOPOro BapHaHTa ACCUMIIIAIIT OP-
TaHU3MOM IHINEBHIX BEIECTB (popMyia (8) eCTeCTBEHHEIM 06pa3oM TpaHCHOPMHUPYETCS B CIEAVIONIEE BEIPAKCHHE:!

PRY A; . a; .
Y ==L-({Z}min-100% = (=) min - 100% 9
XA \S; si
B fomsax emuHAIEL
ai .
Y = (S—z) min = g, (10)
0; = a;/s; — mapaMeTp CpaBHEHHSA I | — TOIO KOMIIOHEHTA, JON.EJ.; Opy — MEHAMAILHOS 3HAUCHHUE IapaMeTpa
CPaBHCHUSL
3HaveHus ToKazaTeNelt yTHIIHTAPHOCTH, ONpeIeiisieMbIe 1o dopmyie (7) B HOBEIX 0G03HAUCHHUAX IPUMYT BH/IL:
o
u; = min (1 1)

o
[Toxaxem, aro dopmyia (10), BeIBeIeHHAS AT OLPEACICHISI cOANaHCHPOBAHHOCTH 110 BTOPOMY BapHaHTY accH-
MIWISITAY, KBUBaJICHTHA (opMyie (5), IpH YCIOBHH, ITO BMECTO (OPMAaILHOTO HCIOIH30BAHNS B HEM MaccOBBIX J0-
7€l KOMIIOHEHTOB, B3ATHIX B BIJIC MX KOMIIOHGHTHBIX OTHOIMCHHUH, GYAYT YIUTHIBATLCS TONBKO PETHLHO YTHIH3HPYe-
MBIE OPTaHU3MOM JIOTH STHX KOMIIOHEHTOB. MHBEIMHI clioBaMH BMecToO @; B opmyiie (5), BEIBEICHHOHN 1151 pacdeTa cOa-
JaHCHPOBAHHOCTH II0 IIEPBOMY BapHaHTY, HEOOXOIMMO HCIIONB30BaTh ¢; W U; (ISl BTOpOTo BapuanTa). [lecTBHTETh-
HO, COTJIaCHO YTBEPKJICHUIO IOIDKHO BBIIOIHATECS TOXKIECTBO

1-yE(au; —5) = O (12)
IToncrasum B (12) Belpaxenne st U; U3 (11) u nposesieM psil ipeoOpazoBaHui:
_ 2
% (a2~ 5,)" = (Onin — 1? (13)
Tak xak 0; = % TO JieBas gacTh (13):
Omin 2 2 2 2
% (@22 — ;)" = X(s; Omin = 07 = (Onin = D?* (T ) (14)
Ho
2 2
2 _ Si\]T — (Zsi\T 42
Tor= @) = @' = =1 09
OTKy /14,
(Umin - 1)2 (2 Si)z = (Gmin - 1)2 (16)

IIpaBas u nepas wactu (13) paBHBL, CIEIOBATENLHO, TOXIECTBO (12) BEpHO.

JlokazanHas ToxAecTBEHHOCTE Gopmya (5) u (10) ykaseIBaeT Ha BO3MOKHOCTE JBOSKOTO MOJAXOJAa K Ompesere-
HUIO cOQIaHCUPOBAHHOCTH THIMEBHIX MPOIYKTOB. MOXHO 9HCTO (POpPMAaTBHEIM 00pa30M OLpESIUTh 3HAUCHUE 3TOTO
mapaMeTpa 0 YCTaHOBICHHBIM aHATUTHICCKHA KOMIIOHCHTHBIM OTHOINCHUSIM @; W WX 3TAJOHHEIM aHAJOTaM S;. B 3ToM
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cIIydae MPeAIIoNaracTes, 9T0 B PEATLHOM MPOAYKTE BCE BLIACICHHLIE JUISI PACCMOTPCHHS KOMIIOHCHTHL GYAYT YCBAH-
BAThCS, N0 KpaifHel Mepe, Takke KaK U B «MACATHHOM» IpoayKTe. [Ipr BTOPOM HOIXO/E VIUTHIBAETCS TO 0GCTOSITEN b
CTBO, YTO IPH OTKJIOHECHWH MPOOPIH MEX/TY KOIMIECTBOM KOMIIOHCHTOB B HOTPEOISIEMOM MPOAYKTE OT STATOHHBIX
OTHOIIICHHUH CTCTICHb YCBOCHHUSI HTHX KOMIIOHCHTOB CHIYKAETCSI M CTAHOBHUTCS HIKS VCIOBIeHHBIX 100%, mpunuckiBac-
MBIX TATOHY. B cnydac ¢ He3aMEHUMBIMM aMHHOKHCIOTAMH M3BECTCH YETKUN ANTOPUTM HX ACCHMILISAINH, TO3TOMY
JIOCTATOIHO JIETKO OIPE/ICISIEOTCSI I COOTBETCTBYIOIIHE TIOKA3ATENHN Y TIINTAPHOCTH IS YCIOBHiT AucOananca.

B o6mmem cirytuae, onpeelcHue CTEeHH YTHIANTAPHOCTH TEX WIH HHBIX [HITMEBLIX BEIECTB TEIOBCIECKAM Opra-
HU3MOM, C VIETOM BCETO Pa3sHOOOpAasusl YCIOBHH [IPUTOTOBICHHUS MUK M CAMOTO MPOIEcca ¢€ HOTIOMEHUS U YCBOS-
HUSL, B HACTOSIINIEE BPEMS, IOMPOCTY HEBO3MOKEH. [[09TOMY HEPEYCHb M HOPMBI MOTPEGICHUS KH3HEHHO BAKHBIX IS
9EIOBCKa BEIECTB, NMPUBEACHHBIE B O(HUIMAILHEIX HCTOYHHKAX HH(POPMAIUH, MMEIOT, B ONPEICICHHOM CMBICIE,
VCIIOBHBIM xapakrep. HanpuMmep, B MeTojmueckux pekomeraanusx MP 2.3.1.1915-04 or 2004 r. nponucansl BEpxHHUE
TpeIeItbl TOTPeOIeHNS 3asBICHHLIX BEIECTB, IIPEBHIITICHIE KOTOPHIX, YTPOKAET 3[0POBBIO [5]. 3HAYCHMS STHX Hpesc-
70B B 2-3 pasa BBIIC HOPMATLHBIX [IOKA3aTeNeH, CIe[OBATEIBHO, JOMYCKAIOTCS KOTCOAHUS MEKITY KOMMICCTBAMH 10~
TpeGISIEMBIX BEIECTB B OUCHD IMHPOKOM JIMAnasoHe. B 5ToM ciydae, HCIOMB30BaHNe HOHITHS cOATAHCUPOBAHHOCTH,
KaK IapaMeTpa, OIpe/IEIsIONero GIM30CTh COCTaBa UCCIEAYEMOro TIPOIYKTA O BEUICIEHHOM TPYIIie KOMIOHEHTOB K
COCTABY «HJCAIBHOTO» IPOIYKTA, TepsieT cMBICI. HeobxommMa, ciesoBatenbHo, Goee TeTKas CXeMa HOPMUPOBAHISI
KH3HEHHO BaXKHBIX JUIS 9EOBCKA MHINEBLIX BEINECTB, BKIIOTAIONTA JOMONHUTENBHY 0 HHGOPMAIHIO 06 OMTHMAIBHBIX
HPOTIOPIIHSIX MEXKY STUMHU BEIECTBAMHU U, [0 BO3MOKHOCTH, 00 OCOOEHHOCTSIX WX ACCHMIUISIINY [IPH OTKIOHESHUH OT
OITUMATBHEIX OTHOIMCHHUH.

[Toxa erme cnabast H3yIEHHOCTh MEXAHM3MOB ACCHMIUIAIINE TEI0OBCIECKIM OPTAaHU3MOM TeX HIIH MHBIX ITHIEBRIX
BEIECTB, OCOOCHHO B WX Pa3IMIHBIX COUMETAHMSX, HE HO3BOJISIET B MOJNHON Mepe MCIOIB30BATh KOHIIEIITHIO COaTaHCH-
POBAHHOTO [MTAHMS B MPAKTHICCKUX MeNax. TeM He MeHee, pa3paboTKa YI00HBIX JUIS PACIETOB cOATaHCHPOBAHHOCTH
bOpMATM30BAHHBIX METOJIOB OOCCIICIMBACT BO3MOKHOCTD HOIYICHUS aCKBATHLIX OIEHOK OMM30CTH TeX WM HHBIX
HHITEBEIX IPOAYKTOB IO BEICICHHBIM KOMIOHEHTAM K «HICAILHOMY» MPOAYKTY — HCOOXOINMO JIUIIE TIPUACPKUBATE-
CsI OTHOTO W3 JIBYX BAPHAHTOB pacdeTa.

B03MOKHOCTEL GBLICTPOTO IIONYYIEHUS aIeKBATHEIX ONCHOK GIM30CTH KOMIIOHEHTHOTO COCTABA JIBYX WIH HECKOIb-
KUX IHIIEBHIX TMPOIYKTOB K STAIOHY OTKPHIBAET IMHPOKUE MEPCHEKTUBHI U 2(PGEKTUBHOTO TPOSKTHPOBAHMS KOMOH-
HUPOBAHHLIX MPOAYKTOB MUTaHU. KOHIEIIHS MPOSKTHPOBAHMS M CO3IAHMSI MUINEBBIX KOMIO3HIHY Gasupyercs Ha
HJlee KOMIUICKCHOTO HCIONBb30BAHMS IBYX WM HECKOIBKUX BHJIOB CHIPLS, COCTAB KOTOPOTO OOECICINBACT HOIYUCHHIE
KOHETHBIX POJYKTOB IUTAHMS C BEICOKAM YPOBHEM COANTAHCHPOBAHHOCTH 10 3asBICHHBIM KoMmoHeHTaM [10].

[ToxaxeM Ha mpuMepe OHHAPHOM MUITEBOW CHCTEMBL, KAK MOYXET ObITh MCIIONB30BAH HPE/CTABICHHEIN B TAHHON
pabore (GopMaTM30BAHHLIA METOJ pacdeTa cOATAHCHPOBAHHOCTH [UISl OIPEICICHHUS ONTUMAIBHOTO PEIENTYPHOTO CO-
OTHOIIICHISI MEYXJIY JBYMSI BUJIAMH IIHINECBOTO CHIPhs. BeiGepeM mepBbiif BapuanT pacdera. [IycTh MMESTCsl OCHOBHOE
crIpbe A ¢ cocTaBoM {A;}, Benomorarenbroe criphe B {B;} u «uncansuniii»y mpoayxr S {S;}. Tak xak B paMKax KOHIIEII-
Ml cOANTAHCHPOBAHHOTO THTAHMS OMPEICISIONIYIO POIb UIPAIOT He aOCONIOTHHIE 3HAYECHUS MACCOBHIX JIONCH 3asiB-
JEHHBIX [HINEBLIX HY TPHEHTOB, & IPOIIOPIIHH MKy HUMH, IIENeco00pasHo HepeliTH K KOMIIOHEHTHBIM OTHOIICHUSIM!

_ A _ Bi i
U= b = S =g (7

KoMIo3unuo Mex/ay CHphEM A H CHIPBEEM B BBIpasuM ¢ MOMOIIBI0 KOMIIO3UIHOHHOTO Koo(duiuenta k, o3ma-
9AIOMIET0, ITO KOMIO3uIHio C HOIyIAlOT IyTeM IPUOABICHHUSI K SNHATHON Macce ChIpba A K eIMHIYHBIX MACC CHIPHSI
B. KoMIOHEHTHEIH COCTaB MOMYIeHHOH mHITeBol cucreMsl {C;} ompeensercst OUeBUIHBIM COOTHOINEHUAMA

S; =

_ Aj+kB;
C =2 (18)
OueBUTHO TaKXKe, 9TO
¢ = i _ Ai+kBi. Y Ai+k Y B; _ AjtkB; _ aj+kNb; 19
LTye T 1+k T 1+k X A+kYXB; | 1+kN (19)
rze
XB;
N==— 20
2 A; (20)
B cootBercTBHE ¢ dhopmyIoit (5) cOaraHCHPOBAHHOCTL KOMOMHUPOBAHHOTO IpoykTa C:
2
_ — 7 -1_ a; +ko1 _ )
=1 TG =1 3 (e, @

[pu q)HKCHpOBaHHLIX suadenustx {a;}; {b;} v {s;} Bemmamna Y zaBucut Tonpko ot k. Juddepenrmpys Y mo k u
[PUPABHUBAS TIEPBYIO MPOU3BOAHYIO K HYIIIO, MOIYIUM YPABHEHHUE, PEITas KOTOPOE OMPEICTUM 3HAYCHHs KOMITO3UI[H-
OHHOTO KO>(D(UITUEHTa, COOTBETCTBYIOIIErO SKCTPEMATLHOMY 3HAYCHHMIO Y.

a;+kNb; 2
[ \/Z 1+kN grom Si) =0 (22)

Ormyckas IpOMEKyTOUHEIE, TPOMO3/IKAE BEMHACIICHHS, IOy IAM:
g = L. 2@izso@i—by 23)

- N X(bi—spbi—ay)

Bbinyck #3, 2019



COBPEMEHHAA HAYKA W MHHOBALUWWK

[To emeicay k >> 0. Orpunarenbuble 3HaUeHUS K, TONyIeHHBIE IO GopMyie (23) CBHAECTENLCTBYIOT O HECOBME-
CTUMOCTH, BBIOpPAaHHBIX JIJISI IPOSKTUPOBAHUST KOMIIO3UITUH, BUJIOB chipbst A U B. Tak kak B ypaBHeHHH (22) HE cyIe-
CTBYET OCOOBIX TOUEK, TO COBMECTUMOCTh A B B MOXHO OIIpeIeIuTh 10 3HAaKy NIEPBOM IIpou3BoHOH B (22) B Touke k =
0. Ecnn oHa MMeeT MOJOKATETRHOE 3HaUCHIE, TO BEIOpaHHBIE JUIS KOMIIO3HITHE BH/IBI CHIPhsI cOBMecTUMEL [locie co-

OTBCTCTBYIOMUX BLIUHCICHUAM:
dy

(%), = NE(@ =)@~ b) >0 (24)

CreneHb COBMECTUMOCTH A 1 B TeM BEIIIIE, YeM GONIBINErO 3HAYEHUS JOCTUI4ET [IPaBasi 4acTh B BEIpakeHUH (24).
[Tpum BBICOKOM CTENICHM COBMECTHMOCTH YiKe HeOOJNBINAast IO Macce YacTh CHIph B, nobapiseMas kK eIMHUTHON Macce
CBIPBS A, MOXKET PE3KO VIAVIIIATE cOaTaHCUPOBAHHOCTE IIONYIAEeMON KOMITO3HUITHH 110 3asBICHHEIM KOMIIOHEHTaM. DTO
0COOEHHO BaXKHO JUIS TeX CIAYUaeB, KOT/Ia IPH XOPOITel COBMECTUMOCTH TI0 KOMIIOHEHTHOMY COCTaBY He HaOTIoaeTCs
TaKoM e COBMECTUMOCTH, HallpUMep, IO OPTaHOICTITHISCKAM ITOKA3aTEIIsIM.

Pacuer cOanaHCHMpPOBaHHOCTH OMHAPHON MHUIEBOM CHCTEMEI IO BTOPOMY BAPHAHTY OCYIMECTBIACTCS MO CISIYIO-
et cxeme. [1ycTh 7151 OCHOBHOTO CHIphsI A Hambouree JeUIUTHE KOMIIOHESHT UMeeT HHACKC m:

Am
s_ = Onin (25)
m
Ecau xoMImoHeHTHEI cocTaB CLIphA B VJAOBJICTBOPICT YCIIOBUIO
b a
2> unu of, > ol (26)
Sm Sm

TO 3TOT BUJI CBHIPBA COBMECTHM C OCHOBHEIM CHIpheM A — €ro J00aBleHHE K HEMY, B OIPEAEIEHHBIX KOIMIECTRaX, Oy-
JIeT TOBHITATE cOalaHCHPOBAHHOCTE HONYYaeMoM muimeBoit cuctemMbl C 10 CpaBHEHHIO ¢ O ;,. BBOJISI CHOBa KOMIIO-
SUITMOHHBIN KOoPPUITHEHT K, oIlpeiennM napamMeTp cpaBHEHIS OMHAPHOI MHIEBO# CHCTEMBI JUIS HHACKCA m:
om _ @m+kNbym _ cL+kNok, 7)
Sm sm(1+kN) 1+kN

Oyuknust (27) MOHOTOHHO BO3pacTaeT ¢ pocToM k u3-3a ycnoBus (26). OJHaKO, CYIIECTBYET TAKOE MUHUMAILHOE
HOJOKUTENBHOE 3HaueHue k, Ipu KOTOpoM craryc Hambolee JeUIMTHOrO KOMIIOHEHTA HepeleT oT HHJeKca m K

JIPYTOMY MHJIEKCY, HAPAMED, j. OYEBH/HO, YTO NapaMeTp CPaBHEHHUS UL KOMIIOHEHTA j, 0f, B OTIHIHE OT Oy, Gy et

o5 =

cHEKaThes ¢ pocToM k. ITpu onpesenennom snavenun k, 0 cpaBHAETCS C Oy, — NaNbHeliINee NOBBINEHAE K PUBENET
JWIH K CHAXEHHIO ¢OalaHCHPOBAHHOCTH CUCTEMEL, H3-3a OUEBHIHOTO

Y =08, = of <o (28)
Ycenosue paBcHCTBA
O'J.C = o}, (29)

JIOCTHTaeMOe TIPH MUHAMAILHOM HOJIOKHTENFHOM 3Ha4eHHH k, GyleT o3HawaTh, YTO IIPH TAKOM PENEHTYPHOM COOT-
HOITICHUH MEXAY CHIpheM A U B cOanaHcHpOBaHHOCTD MOTYIESHHOM MUIMEBOH CHCTEMBI JOCTHTAET CBOETO MaKcHMalb-
HOTO 3HAUEHUsI OTHOCUTENILHO ChIphs A. Perum ypaBHenue (29):
0% + kNop, = o/ + kNa,
OTKy/la
k; —i<—”f“’#‘> N =25 ga =58 (30)
]_Na,l;l—a]l-" _ZAi' m — “Ymin
B dopmye (30) urACKCY j IpUIAIOTC Bee 3HAUCHUS, KpoMe m. B TOIydeHHOM, COOTBETCTBYIOIIEM, Psijie 3HATE-
Huit k or6upaercss HaMMEHBITIEE TONOKUTENLHOE 3HAUCHAE — OHO B OY/IET ONPEACITH ONTHMAaNbHOE PEIETYPHOE CO-
OTHOITIEHHNE MEX/y A 1 B ¢ MakCHMalbHO BO3MOKHOI cOaaHCHPOBAHHOCTHIO MEK/Y 3asBICHHLIMH KOMIIOHEHTaMH.
JleficTBHE BHIMEU3I0KEHHON METOMKA [IPOIEMOHCTPUPYEM Ha IPUMEPE MPOSKTUPOBAHHSI KOMIIO3UIINH Ka3enHa
U CHIBOPOTOYHBLIX OEMKOB ¢ MakCHMAalIbHO BLICOKOH cOalaHCHMpOBaHHOCTHIO. B Tabmume 1 mpuBEACHHI cpaBOYHBIC
JIaHHBIE IO COJIEPKAHUIO HE3aMEHUMBIX aMHUHOKHICIIOT B KazeuHe (CHIphe A), CHIBOPOTOUHBIX Oenkax (culpbe B) u “uje-

ansHOM ™~ Oenke (3TanoH S) [1, 11].

Tabauma 1
Copaep:xanne (r B 100r Geika) He3aMeHHMbBIX AMITHOKHCTIOT B Ka3jenHe,
CHIBOPOTOYHLIX OeJIKax n «MJcaJIbHOM» OeIKke
Table 1
Content (g per 100g of protein) of essential amino acids in casein, whey proteins and the “ideal” protein
Ne AMHHOKHCJIOTA Kasenn ChIBOPOTOUHBIC OCJIKH «HneanpHbINY 6e10K
1 Wzoneiinun 6,1 6,2 4
2 Jletiniun 9,2 12,3 7
3 Jlnsun 8,2 9,1 5,5
4 Metnonun + IucTun 3,14 5,7 3,5
5 OeHmnantanul + Tuposun 11,2 8,2 6
6 Tpeonun 4,9 5,2 4
7 Tpunrodan 1,7 2,2 1
8 Bamin 7,2 5,7 5
CyMmma 51,74 54,6 36
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B tabnuie 2 5TOT MaccHB JaHHBIX MPE/ICTABICH B BH/IC KOMIIOHCHTHBIX OTHOIMEHUH @;, b; M S; pacCUMTaHHBIX 110
dopmyram (17) m ymMHOKeHHEX Ha 100%.

Tabauma 2
KomMmmoHeHTHLIE OTHOIMIEHHS Ka3jenHa, CbIBOPOTOYHLIX 0€JIKOB I HACAJIBHOI'O 60.]'[1(?1, %
Table 2
Component ratios of casein, whey proteins and ideal protein,%
Ne AMMHOKHCJIOTA Kazenn, a; ChIBOpOTOUHBIC OCJIKH, b; «MreanbHBINY GeJIOK, S;
1 Wzoneiinun 11,86 11,36 11,11
2 Jletirun 17,90 22,53 19,44
3 Jlnsun 15,95 16,70 15,28
4 Metnonun + IucTun 6,11 10,44 9,72
5 OeHmnantanul + Tuposun 21,79 15,02 16,67
6 Tpeonun 9,47 9,52 11,11
7 Tpunrtodan 3,31 4,03 2,78
8 Baymn 14,00 10,44 13,89
B ra6imne 3 OpecTaRIeHb 3HAYEHHS apaMeTPOB CPABHEHNA 0 I 0,7, BHHCICHHBIX IO (hOPMYIaM:
a; b;
of=—uol=—
Si Si
Tabauma 3
3navuenns napamMeTpoB cpaBHeHHd 110 Ka?K}IOﬁ "3 aMHHOKHCJ/IOT AJIf1 kKajenHa
H CHLIBOPOTOYHBLIX 6eJ'[KOB, JOJIA ¢ INHUIIBI
Table 3
Values of comparison parameters for each of the amino acids for casein and whey proteins, unit fraction
No HezameHuMble aMHHOKHCJIOTHI Kazenn ChIBOPOTOUHBIC OCJIKH
1 Wzoneiinun 1,07 1,02
2 Jletiniun 0,92 1,16
3 Jlnsun 1,04 1,09
4 Metnonun + IucTun 0,63 1,07
5 OeHmnantanul + Tuposun 1,31 0,90
6 Tpeonun 0,85 0,86
7 Tpunrodan 1,19 1,45
8 Bammn 1,01 0,75

AWann3 JJaHHBIX, IPUBE/CHHBIX B TaOMuIe 3, MO3BOISIET OIYIATH HEOOXOMMYIO HH(POPMAIHIO O paclpe/IelIcHIN
HE3aMEHIMBIX aMHHOKHUCIIOT B Ka3€HMHE M CHIBOPOTOUHBIX O€NKax MO OTHONIEHHMIO K DTATOHHBIM IporopnusM. Hanboree
JehunuTHOH aMHHOKHCIOTOM B Ka3eWHE SIBISIETCSI METHOHHH (O, = 0,63), a B CHIBOPOTOUYHBIX O€NKax — BalWH
(Cmin = 0,75). CooTBeTCTBEHHO, cOAAaHCHPOBAHHOCTE STUX OEIKOB paBHA 63 m 75%. OTMETHM, TakXKe, UTO OTHOCH-
TETBHAsT KOHIICHTPAITHSI METHOHHHA B CHIBOPOTOYHBIX O€lKaxX 3HAYMTEILHO MPEBOCXOIUT TaKOBYIO B Ka3eHHE, CIIE/I0Ba-
TETBHO, DTH JBa OeTka 00JIaIaloT XOpoIel cOBMECTIMOCTHLIO. BakHO, UTO M 1O BTOpO#i HE3aMEHUMOM aMHHOKHCIIOTE,
BallMHY, HaOJIEO1acTCsl BEIIOIHEHHIE IPUHITATIA JIOTIOMHUTEILHOCTH: B Ka3€MHE €ro GOJIBITE, YeM B CHIBOPOTOUHLIX OeIKax.

OrmpesienyM Teleph TaKoe 3HaUCHHUE KOMIIO3HITHOHHOTO Koo durmenta k, 9To6H B HOMYISHHONW KOMIIO3HUITNH Ka3e-
WHA ¢ CHIBOPOTOYHBIMH O€iKaMH cOalaHCHPOBAHHOCTH 110 HE3aMEHHMBIM aMHHOKHCIOTAaM JIOCTHTAa CBOETO MaKCH-
MAaILHOTO 3HaueHus. B Tabmuie 4 mpeacTaBIeHa 3aBUCUMOCTD 3HaUeHNUH k;, paccunTanHBIX 1o dopmyie (30) oT mHeKca
J» MPOOCTAIOIIETO Bee 3HAUCHUS KpoMe j = 4 (WHAeKe MeTroHnHA). JlanHbie At gopMytsl (30) OBUTH B3ATH U3 TAOIUIIEL 3.

Hampumep, ans j=1 momnydum,

54,6
TaK Kax N=——=1,05
51,74
1 (1,07-0,63
o o = (R0 _ g
1,05 \1,07—-1,02
Tabauma 4
3navenusn k;
Table 4
Values k]-
Howmep unyekca 1 2 3 5 6 7 8
k; 8,4 -3,0 -19,5 3,8 1,0 -1,4 1,1

HawmMenbInee MOTOKHATENBHOE 3HAYEHHE K, Kak 5TO cleyeT u3 Tadmuisl 4 pasno 1,0. Ilo ompenenenuto kommo-
3UIUOHHOTO KOo3(durmenTa k Ha eAMHUIHYIO MacCy Ka3eWHa JOJKHA MPUXOIUTHCSA Takasd jKe Macca CHIBOPOTOYHBIX
6exnxoB. [Ipu TakoM COOTHOITICHUN GeTKOB cOaNTaHCUPOBAHHOCTL KOMIIOZHITHH JIOCTUTaeT MakcuMyma. [IpumMenss gop-
Myay (27) ans k=1, noxyuum:
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_063+1-105-107 1,75 _ 085
B 1+1-1,05 T 2,05

Wik Yy, = 85 %.

Jlois GeNKOB YHUCICHHOE 3HaUCHNE cOATaHCHPOBAHHOCTH COBNAIAET ¢ UX GUOTIOTHICCKON MEHHOCTLIO U CTEICHEIO
ycBoenns. [loaydeHnnIil pesyapTar CBHICTENLCTBYET O BO3MOKHOCTH HOBBIMEHHS (GU3HONOTHYCCKON U GHOTOoTHY e-
CKOM IIEHHOCTH THINEBHIX TIPOAYKTOB 3a cdeT Gollee PallMoHATLHOTO HCIONL30BAHNS CHIPLEBLIX pecypcon. Habmomae-
MBI BO BceM Mupe JehUIuT GIKOB, YKe B HACTOSIIEE BPEMS, MOKHO TUKBHAAPOBATEL HE TONLKO 32 CUET YBETHICHHS
00LEMOB TIPOYKIINH 3eMIIC/ICITHSI M KUBOTHOBOJICTBA, HO TAKKe M 32 CUET HAYYIHO-00OCHOBAHHOM opraHusaliiu mpo-
H3BOJICTBA IPOAYKTOB MaCCOBOTO MOTPEOICHUSI, ¢ BLICOKOH CTEMEHLIO cOATaHCHPOBAHHOCTH 1I0 HE3AMEHUMBIM aMUHO-
KHCIOTaM.

Sakwouenune / Conclusion. [TokaszaHo, 4To mepexo OT aGCONOTHBIX 3HAYCHUN KOHICHTPAITMH OTJCIBHBIX KOM-
MOHEHTOB K KOMIIOHEHTHLIM OTHOINEHHSIM ITO3BOISAET PANHOHATH3UPOBATL OTEHKY COATAaHCHPOBAHHOCTH ITHINEBEIX
MPOJYKTOB ¢ TIOMOIIBI0 GOPMATH3OBAHHEIX KPUTEPHUER.

1. @opmanu3oBaHHBIN pacuer cOATAHCHPOBAHHOCTH, 6e3 yueTa ocoOeHHOCTed YTHIN3AUU KOMIOHCHTOB MIPH
ux qucGanance MOKHO OCYIIECTBATE TT0 hOpMyIIe:

Yy=1- /Z(ai —5;)?

rme Y — C6aHaHCI/IpOBaHHOCTI>, JOJII €CAVMHUINEL, d; - KOMIOOHEHTHEIC OTHOIMEHUS B UCCIEAY EMOM IPOAYKTE, OT.€1., S; -
3HAYCHMS DTAIOHHBIX OTHOIICHMIA.
Ecnm kxoMIIOHEHTHLIE OTHOIICHUS BBIpaXXCHBI B %, TO C6aHaHCI/IpOBaHHOCTI> Y Takxe BhIpaxacTes B % m

PacCUYUTHIBACTCA 110 (’popMyJIe:
Y =100 - ’Z(ai - Si)z

2. Ecnu yTwimsanusi NHINEBHIX KOMIIOHGHTOB B YCIOBISIX JucOaNaHca OCYIMECTBISIETCS 10 Hambolee
JepuIuTHOMY W3 HHX, B IPOIOPIUSIX COOTBETCTBYIOIMX OTAIOHHBIM, TO COQTaHCHPOBAHHOCTH HPOJyKTa
oTIpesiersieTesl 0 MAHUMAILHOMY 3HaUCHHUIO ITapaMeTpa CPaBHEHHUS 0.

Y =0, umunY = a,,;, - 100%,
TAE Opip = Min {:—z}

3. OcHOBHOE CHIpb€ A W BCIOMOTATEIRHOE CHIphe B SBISIOTCS cOoYeTaeMbIMH WM KOMIUIEMEHTapHBIMH, €CIH
BBIIOTHSETCS HEPaBEHCTRO!

g (a; —s)(a; —b;) >0
B »srom ciydae, GECKOHEUHO Majo€ KOJUYECTBO CHIPhSA B jlo0aBisieMoe K KOHEYHOM Macce chlpbst A OyJuer
MPUBOJIATE K MOBHITICHUIO ¢OATaHCHPOBAHHOCTH KOMITIO3HUIIAN OTHOCUTEIBHO A.
4. MaxcumanbHOE 3HaueHHE cOANaHCUPOBAHHOCTH OWHAPHOM MUINEBOM CHCTEMEI JOCTHTASTCd NP 3HAUCHUH
KOMIIO3HITMOHHOTO KoaddurmenTa k, ompeaensieMoro paBeHCTBOM:

1 2(a; —sp)(a; — by)
N ¥(b; —s)b;—a)
_ 2B .
e N ==-1,a $ A; u ¥ B; — CyMMBI MACCOBBIX JI0JIe}f KOMIIOHEHTOB, 3asBJIEHHbIX /UL PACYETA COAIAHCHPOBANHOCTH.
i

k =

)
5. HpI/I VTHIN3aIuN [MAMIEBRIX KOMIIOHCHTOB 11O Hambolee Z[e(i)I/H_[I/ITHOMy 13 HUX YyCJIOBUC KOMINICMCHTApHOCTN
BCIIOMOTATENBHOTO CHIPES B OCHOBHOMY CHIPBIO A JIOCTHTaeTCs IIPH ofr’lin > 00
6. MaxcuMalLHoe 3HadcHue C6aHaHCI/IpOBaHHOCTI/I B KOMIIO3UITUH Amn B, C yUeTOM HanOOJIbITICH Z[e(i)I/H_[I/ITHOCTI/I
OJHOTI'O U3 KOMIIOHCHTOB, KaK B ChIphe A, TaK U B CBIPLC B, OlIpeJICIICTCA 11O (’popMyne:
— L N - gb
Y= Omin + kmin N Omin
DI kmin OIIpeJICIBICT s IO MUHUMAILHOMY ITOJOKUTCILHOMY 3HAUCHUIO U3 COBOKYITHOCTU TUCCIT kj
a a
.1 {0 —Omi .
k; = mm—(%),] # m.
N Om =0y
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