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@fyil < B cepoccuilcrcuil HayttHo -uccnedoeamenucKuil uHcmumym npecuo eo duozo
pbt6Hozo xo3flilcmso>t, Mocrcoecrcan o6n., ,[uumpoecrcuil p-u, noc. Pbt6Hoe, ]41821

O6o6qenu pe3ynbrarbr r.rccneAoBaHufi rlo Slrauororull 3rIMHero roroAaHll-f,,
rrvra:e^vfl, vr KopMneHr4Jr rapnonux pu6. Ha ocHoBe MoAr{$uqupoBaHHoro
MeroAa rrHeprHbrx BeurecrB pa3pa6oranbr HoBbre cnoco6u olpeAeneHrat
IrepeBapr4Mocrr,r, orleHKr.r rrr4TareJrbHocrr.r vt co3!:alF^v'^ rou6uropuon.
flpu r4qyrcHkwr rrqeBapeHr4r Hapflpy c ronorpa(puefi v rora,rusaquefi
BcacbrBaHr4r Hy{pueHToB orKpLrra HoBaq, o6naenHax, SyHKIIHT
nprueBapr4Tenbuofi cr4creMbl 3HAoreHHa-s 3KcKperlrarr. YcrasoBJreHo
orcyrcrBue npruoil Koppenflulrr4 Mex{.{y pacnpeAeneHueM aKTlIBHocrr4
KlrrreqHbrx $eprr,renron 14 BcacblBaHneu 6emoB I4 yfneBoAoB.
Knrcqeearc croaa: 3vMHee ronoAaHrre, Susuonorvs. nuranvtq, MeroA I4HeprHbIX

BeIqecTB, rrepeBapr,IMocrb, rruqeBapeHr4e, 3HAofeHHiur 3KcKperIHr,
TII,ITATEJIbHOCTb

Ha nporxxeHnu 80-nerHefi vcropr4u r4ncrtrryra $usnororuirecKr.re uccneAoBaHuq

6stm HarrpaBneHbr Ha pemeHr{e AByx naxnefiurux npo6neM npaKTr{qecxoro prr6oBoAcrBa.
llepnax - 3To pa3pa6orKa Susuoror[qecKr4x ocHoB co3AaHr{.s [onHorleHHoro xou6uKopMa
Ailfl pa3nurrHbrx Br,rAoB Kynbrr.{B}rpyeMbrx pu6, eropafl - ilovtcr cnoco6oB noBbrrrreHr.r-s

xr,r3Hecnoco6HocrH MonoArr KaprroB Bo BpeMr 3HMHefo fono.{aHHrr.

I43 YTIEHI4E O I43 Z O TOI I4VI 3 I4IVTYIO U E IZ M ON OTI4 KAP NOB bIX P bI E

Heo6xoAraMocrb npoBeAeHr.rr $u:uorornsecKrlx r4ccneAoBaHrrfi Bo3HHKJra B

r4Hcrr{ryre cpa3y rrocne ero o6pasoBaHuq B 1932 r. 3ro 6sIro cBr3aHo c MaccoBofi
ru6emro [epBo3r4Myroq[x ceroJrerKoB Kapna B rrpyAax, qro HaHocuno 3Haq[remHrrfi
FIIep6 puBBI,IBaIoqeMyct pu6oao4crny. lloucK rrpnrrrrH 3roro flBrreH:afl u paspa6orxa
cnoco6oe noBbrrrreHr,rr BbDKHBaeMocrH MonoAr{ crailv no6yAr,rrenruofi npuur.rHofi 4lr
LI3Y{eHId[ npOqeCCOB, npOUCXOArrrIrIx B OpfaHr43Me CefOJreTKOB, fOnOAaTOUIUX B

3I,IMOBAJIilx.

Ilepuod 30-40-x zodoe 6am speMeHeM ?KorozavecKux u uopQoruempuuecKux
uccnedoeauuil. Hau6onrruufi BKJrar B Aeno [ocraHoBKr{ r{ opraHvaa\r4vr arux pa6or BHec

B.A. CuroB - Ar,rpeKrop BopoHe)r(cKofo orAereHuq BHI4I,IIPXa. flo,q ero pyKoBoAcrBoM
6wm BbIfIoJIHeHbI nep6bte, cmarraue ocHoaonoJtazant4uMu, uccnedo*aHun B gToM

HarrpaBneHuu.I4zynn noBeAeHrre 3lrMyroqefi MoJroAH, oH noKa3aJr, rrro ceroJrerKl,t Kapna
s guNrrufi fleprroA He B[aAaror B (Gr4MHloro c[trrrxy), noAo6Ho crurrrKe rerrJroKpoBHbrx
xr,rBorHbrx. Onu flpprxoArr B cocroqHr.re (froABr4xHoro gareranufl)), B npoqecce Koroporo
B opraHlr3Me yrrrnr,r3r{pyrorcr nerHe-oceHHne HaKonlrenvrfl. BerqecrB r{ 3Heprvu. OAHaM rag

rrepBbD( oH npurxer K BbrBoAy, r{To 6raronorryruue BbIXoAa MonoArr ug 3rrMoBKH

o6ycnonreHo ptAoM $axropon. B ux qucno BxoA.f,r: crereHb o6ecneqesHocru pu6
ecrecrnensofi xopuonofi 6azoit, Anr.rreJrbHocrb Bererarlr{oHHofo nepr4oAa, Bo3MoxHo
6olee [o3AHrIq [epecaAKa MonoAr.r B ronoAHbre ycnoB]rr 3r.rMoBtLJroB, nJrorHocrb Harpy3Kr{
t4xrr4oMaccbr Ha eAr.rHr{rly nnoulaAr4 u Bo3Mox(Ho 6onee paHHAfl [epecaAKa
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rrepe3r,rMoBaBrrrefi MonoAr{ B HarynbHbre npyAbr. OcHosHrru cnoco6ou o6creAonanur pu6
6ura rvropSollerpux npu o6ssaremHoN,r pacrrere xoeSQuqueHra yrII{TaHHocrI{ rro
Oynrrony (Curon, 1940, 1947).

Oco6oe BHr.rMaHve 3r{MHeMy coAep)KaHr4ro MonoAr{ yAentn v npoQeccop
B.M. Ce6eHrIoB (Ce6euqon, I4rr,reprurur,vrlrv\ 1940; Ce6eHqor, 1943), xoropufi oKa3arl

6ornuroe coAeficreue s AeJre opraHr43aur{pr B 1945 r. ra6oparopura $uslrororuu,
T.K. [paKTuxa prr6onoAcrBa craBr4Jra Bce HoBbre 3a4a'uv, Koropbre HeJIb3t 6suo paspeilrl{Tb

6es yrrry6JreHHbrx Qusuororo-6zoxuMr,r.recKux raccneAoBaHuia. Ee [epBbrM 3aBeAyIouII4M

6rrl f.A. llorxron, a craprrr4M u eAXHcrBeHHbrM corpyAHI{KoM P.I4. Myxuna.
f.!. llonxron (1950) uso6pen cnequzlnbHyro nunefiKy Anr r43MepeHrrr ceronerKoB Kapra
u npeAnoxun y4o6nyro ra6rturyy rne, onpeAeneHufl roeQ$uqraeHroB yrrlrraHHocrl4,
Koroplre ucflonb3yrorcr B [paKTr,rKe pu6ono4crBa r,r B HacrotilIee BpeMrI. flpocrora
pa6oru c HHMr,r o6rerquna Bo3MoxHocrb nporHo3r{poBaHI4t 3trMocrofirocrv ceroJlerKoB B

npoMbrrxneHHbrx xosqficrsax (Iorxron, 1958).

C 1947 no 1963 rr. la6oparopuefi 3aBeAoBarraP.Ll. Myxnn4 c 1963 no 1969 rr.
,{.P. Ca4uxoB, a c 1969 r. 3aBeAoBarrue na6oparoplrefi 6rno nop} {eHo M.A. Il{ep6une.
3mom nepuod cnedyem cqumamb HavaroM $usuonozo-6uoxuttuuecKux uccnedoeauuil.
Bnuu )ToqHeHbr lr BbrBeAeHbr HoBbre noKiBareJrr,r, xapaKTepr43ylolrlue Qu:noloruqecKoe
cocro{Hr4e vr creneHb rro.uoroBneHHocrv cefoJrerKoB Kapna K 3I,IMoBKe. Pa6oru
npoBoAr4nrrcb HerrocpeAcrBeHHo B xogqficrsax, r{MeBIIIpIx pa3nr,rrlHble ypoBHI,I

zureucu$rrnar\vM.. VctanasrlBuurprcb raKr,re rroKa3areJru KaK olrvMarbnaq Macca,

xos$QnqueHT )mr4TaHHocrr4, HopMbr orHocr4TeJrbHoro co.uepxaHur BoAbI, xfl4pa, 6elxa u
gHeprr4r{ B TeJre MonoALr Ao r,r flocne 3I{MoBKI,I, a TaK]Ke k3Ylanklcb rIoTepI,I Maccbr prr6 n

HopMe r{ naroJrorrau. BuocreAcrBrru grr4 rlccJreAoBaHr.rr 6l';'ttu o6o6Irlenrr n ny6ruraqrxx
f.!. llonxr<ona (1958, 1959) P.Z. Myxranofi (1960, 1968) u o6:ope P.I,I. Myxunofi u 4p.
(re7r).

O4Honpeueuuo rrrJro pr3yrreH[e Bnvflr'ufl HacneAcrBeHHbD( aAanrlrBHbrx

cuoco6nocrefi ceroJrerKoB Ha xoA 14 pe3ynbrarbr vrx 3I,IMoBaHI,II. MnoronerHl{e
3Kcrrepr4MeHTbr no3Bolrvtrwr co3Aarb ru6pz4uue $opvrr Kapna u aMlpcKoro ca3aHa,

o6laAarcrque nonruuennofi sul,rocrofiKocrbro B TeMrreparypHblx ycnoBrrrx I-II 3oH

prr6ono4crna. '{lr Hr,rx rro pe3ynbraraM rrccneAosaHufi B [poMbIrIrJIeHHbrx xog.rficrsax
6svtu paspa6oraHbr HopMarr4BHbre floKa3arenr.r )m[rraHHocrr4 ceroJlerKoB Ao 3IIMoBKI,I rr

orHocr,rreJrbHbD( norepb 3a 3r{My Maccbr pr 3Hepruu, no KoropblM MoxHo 6ulo
rrporHo3r..rpoBarb BbrxoA foAoBrrKoB necsofi (Kr'rpnu.*rrrKoB LI lp. 1956; KupnrvHuxon,
1958, 1967).

Bospacrarcrqufi, Ha'uvnas c nocJreBoeHHoro BpeMeHlr, )T)oBeHb unreucuQvna'!:z'vl
psr6oeogcrea (y'nenuqeHr,re finorHocrr.r nocaAKrr pu6 n npyarr s rerHufi u svrvtbruir

rrepr4o,qbl, cHuxeHrre Aonr,r ecrecrseHHofi nHrrIH u )tsenutreHlre KoJII4qecrBa xou6uropuon
B nr4TaHr4u pu6), a raK)Ke cBr3aHHoe c 3TrrM yxyAueHlre sKonorI4llecKrrx yctonuit,
Bbr3brBuuru HerarLIBHbre ra3MeHeHrax n QusrroJrorruIecKoM cocroflHvlu MonoArr Kapna B

oceHHufi, srrvrtruf4 v BeceHHHfi nepuo4rr, qro cuoco6crsoBaJro AamHefineMy cHIDKeHvro

EE BbIXI,IBAEMOCTI4.

Bce nepequcJreHHoe nocnyi{r4no no6yAurenrnofi npnvunofi sogo6HosreHl4l B

1970-x roAux pa6or no r43)rureHuro 3r,rMoBKrr npyAoBbrx prr6. flo ueroAurlecKoMy rloAxoAy
r,r noJDlreHHbrM p$ynbraraM gro 6rrn nepuod Qusuonozo-duoxutt'turtecKux u ?Kottozo-

6uono zuq e cKux u c cr e d o eauuil.
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OCHOBHbIE HAIIPABJIEWA', V PE3YJIbTATbI

Pa6orrr Benvcb B acleKTe orIeHKr4 BrrvtflHvts. Ha ronoAaloqylo MonoAb raKl,rx

Qaxropon, KaK reHerr,rqecKaJr [pr,rHaArex(Hocrb, Macca prr6, yponeHb BoAoo6preHa n
TeMneparypHrrfi pexuM B 3r,rMoBaJrax) nJrorHocrb nocaAKr.r B npyAbr MonoAI,I s rerHl.Ift lr
sr,rl{Hl,rfi nepuoAbr. Taxxe uccneAoBaJrocb r'lrr4flHvre pfrpla aJrr4MeHTapHbx Qarcropon.
B ueroAuqecKoM rrJraHe 6srnu BBeAeHbr HoBbre gJreMeHTbr. I,Ix cyqnocrb cocrotJla B ToM,
rrro c oAHoBpeMeHHbrM ) {eroM y pacryrrlrx vt 3r.rMyIoIIIHx ceroJlerKoB o6rt.rHrrx
pn6onogHrrx noxagarelefi (nsrxunaeuocrr, ynr.rraHHocrb, norepll Maccbl u
cocraBJrrloqilx ee opraHruecKvrxvr Mr,rHepanbHbx coe.u.rHeuutrt) flccJleAoBanacb AHHaMvtr.a
o6ueHa BerrlecrB u yrvnr43auvn SHAorensofi 3Hepruv B puBnr,rrrHbre nepl{oAbl 3HMoBKI4

(CrenHen, 1972, 19751' II{ep6Hna, EaxeHosa, MaxaHbKo, 1974; fononuncxars v Ap.,

1974). Ha ocHoBe rroq/qeHHbrx Marepr.ranoB 6uru paspa6oranu <<MetoAn.IecKLIe

Wasanr4s, no opraHr,r3arlufi 3r,rMoBKr,r ceroJrerKoB Kapna B ycnoBlltx I{enrpanrnofi soHH

PCOCP> (Il{ep6uua, 197 6).

Cnequa;rsssre uccneAoBaHrar gToro nepnoAa 6urur nocBtIrIeHbI AeranI43aIrlII4
r.rcroqHrrKoB noAAepxr,rBaroulelo o6uesa y MonoAr,r Kapna or HatIuLJIa Ao KoHIIa oceHHe-

3IaMHero v BeceHHefo ronoAaHlrt. Onpe4ensracb crefleHb ytacrvr B gHAoI-eHHoM

rvra]F^vu nracrl4qecKr,Ix BeuIecTB I,I 3HeprI,IH MbIIrIq, ner{eHI,I, KuueqHI4Ka, rxaHefi cKeJIeTa,

foJIoBbI, KOXU C nJIaBHI,IKaMI,I.

flolyreHnue AaHHbre rro3Bonr,rJrr.r onpoBeprHytb AJrrITenbHo 6rrrosaeuee
noJroxeHr,re, BnepBble BbIABI{Hyroe B.A. Crrossll,I (1947) vr HeoAHoKpaTHo

noBroprBrrreecr Apyrr.rMrr r,rccJreAoBarercMu (flonmon, 1958; BpusnHona, 1958 7 r.A.),
o roM, qro noAAepxr4saroqufi o6uen roroAaroqefi MoJIoAI,I o6ecnequnaercfl, KaK

npaBr,rJro, 3a cqeT pe3epBoB, AenoHr{poBaHHbrx Bo BHyrpeHHI{x opraHax, a TJIaBHLIM

rrocraBrrluKoM 3Heprvv c[y>Kar r.rx 3arracHbre ]Kr4pbr. Couacno HoBbIM .qaHHbIM, 6rtlo
ycTaHoBneHo, qro Ha Aonlo BHyrpeHHr4x opFaHoB nprrxoAHTct Bcefo ot 3 lo 37Yo

Tpar orAenbHbrx BerrlecrB H TonbKo oKoJIo 20o/o zueprvm.

Bnepette 6ruo noKa3aHo, rrro I suMHeM eudozeuuoa numaHuu ocHoGHbtM

ucmoqHuKon 6enrca u sHepzuu trnflnmcfl Mbttuqbt. Onu norpblBalor 30-60% o6rqefi
yrunr.r3arluu 6elxa, 50-80% rJrlrKoreHa, 24-47oA JIHnLIAoB u 30-56Yo cyluMapHblx norepb
Bcex BerrlecrB. Taxxe 6rrla onprcaHa BDKHarr poJlb, Koropylo l4rpalor 3anacbl,

cocpeAoroqeHHble B noKpoBHbD( TKaH.ttx. Hecrvrorpr Ha ux Manyo Maccy (-10%),
oHra Moryr rocraBJrrrb roJrogarouleMy opraHr{3My lo 30o/o notpe6Horo 6elxa s 20o/o

3Heprrrr4. 3a cqer o6ulero KoJrr{qecrBa BerrlecrB, cocpeAorolleHHbx B MbIIIrqax, Ko}Ke,

loAKoxHbD( TKaHf,x vt [naBHr4Krx, FoJroAaroulru MonoAb rloJrfraer 6olee 50-70%
seo6xoAxl,rx 6erros H 3Heprulr. Kporr,re roro, 6ruro oilpoBeprHyro raKxe 6rrrosaeuee
paHee [peAcTaBJreHr4e, qTo B npoqecce roJroAaHHr y MonoAI{ cHaqaJla pacxoAyloTct )cHpbl

r{ yrneBoAbr H ToJrbKo B nocJreAHroro oqepeAb - 6errn. Orasanocr, qro y'rnnu3auras

r{3yreHHbrx rpynn opfaHrrqecKr,rx BerrIecTB HccneAoBaHHbrx opfaHoB u rxanefi HAeT He

rrocJreAoBareJrbHo, a oAHoBpeMeHHo, pa3lru.r'aflcr ceoefi LIHTeHcI,IBHocrbIo (BaxeHona,

Maxansxo, 1975; I{ep6una, BaxeHosa, MaxaHmo, 1975; II{ep6uHa, 1989).

Ha grorvl sTane ficcneAoBanuit 6stn raKxe pa3pelueH saxcrlsrfi Bonpoc: trro xce

flBT'lETCg I,ICTOIIHI,IKOM |JITOKO3bI _ OCHOBHOTO NOCTABIIIUKA SH,qOTCggOfi 3HCPFI{I,I AN'
ocyulecrBnenur o6ueHHbD( flpoqeccoB y ronoAarorqnx psl6 ilocJle I,IcrouIeHI,It B rrx
opraHu3Me oceHHr.rx 3anacoB rJrroKo3br r,r rJrvKoresa. AHaru3 nllTeparypbl rro 6uoxuv.uu
ronoAaHr,It u cflsqKu TennoKpoBHbD( xI,IBoTHbD( flO3BOJII,IJI rIpeAnoJIoXHTb, trTo

Bo3MoxHbrM HcrorrHr,rxoM rJrroKo3br MolKer 6rrru rnloKoHeoleHe3, T.e. npoqecc
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HoBoo6pa3oBaHvrs, rJrroKo3br rr3 HeyrneBoAHbrx r.rcroqHlrKor. B pesyrbrare rponouunofi
pa6orrr c rKaHeBbrrrarE $eprr,reHTaMr.r 3.A. Myrcoceeeofi snepsbte yAiurocb ycraHoBr{Tb, qro
zonodant4ue pat6ut, maK Jrce KaK u Bbtcutue Ha3eMHue no3goHouHarc, o6ecnequBanmct
sudozeuuoil auepzueil sa cuem zrtoKosbt, nonyuaeuoil s npo4ecce znnKoHeozeHesa.
llpnueu, B HaqilJrbHufi nepuoA 3r,rMoBKr,r (oxra6pr-nrnapr) efo rJraBHbrM t4croqHLIKoM

cnyr(ar rwttrvt4br vt rvtrub rracrrirrHo - 6emn. flo nrepe yAnr,rHeHr{r cpoKoB roJroAaHr4t
creneHb y;acrr4s 6erxon Bo3pacraer, Aocrrirzur MaKcr{Myr!{a B $enpane-rvrapre
(Myroceen a, 197 5 ; II{ep6uHa, Myxoceen a, I97 8).

Hay*rsrfi pr flpaKTr.rqecxufi r,rHTepec npeAcraBJurJr raKxe r.r Bonpoc - oKa3blBaer JIH

KaqecrBo rrvranvr ceronerKoe n rerHr.rfi [epuoA Ha pocr rr xv3Hecnoco6Hocts MoJIo,qLI He

ToJrbKo Bo BpeMq 3rrMoBKH, Ho vr rrocne ee oKoHrraHvt. CnequarnHas cepvfl
3KCrrepprMeHToB rro3BoJrnJra ycTaHoBlrTb vr KoJrr{qecrBeHHo oxapaKTepr.r3oBaTb

nponoHrr,rposaHHrrfi e$Qexr KarrecrBa KopMneHr4r pu6 Ha nepBoM roAy )Klr3Hr,r H AoKa3arb
ero BJrr,r.rrHvre Ha Mera6orlasna prr6, a raKxe Ha rlx pocr u BbDrr.rBaeMocrb, He roJrbKo B

sHrvrHr.rfi repnoA, Ho lr Ha nropofi roA )rfll3HLt (Il{ep6uua, fpyAuuHa,1976; fpy4uraHa u ap.
1976; AWa, 1987; Iyrnra, Ilep6raHa, 1988). Ha ocnosaHvrv o'tvrx pa6or 6sr,u AaHbr
peKoMeHAawv ilo xrrMr,rqecKoMy cocrany xou6zKopMoB r.r KoMnJreKTaqI,ILI B Irx cocraB
cblpbeBbrx KoMIIoHeHToB.

Peryrmaru fieperrncneHHbrx uccle4onaHufi, Hapflpy c 3KoJroro-

QnsuororuqecKllMt4 pa6orauu B.A. Cnenneva (1972, l9l5) ro orIeHKe BIwtflHvts. Ha
gHeprerl{qecrcuit o6trres pu6 reMrreparypHbrx vt ra3oBbD( yclonufi, no4oo6ueua u
Hafpy3KI4 HXTLIOMaCCbI Ha npyA, IBVIIII/Cb- BDKHbIMTT SneMeHTaMU B Aene
ycoBeplleHcrBoBaHllq rexHororpru 3r.rMHero coAepxaHr.rs MonoAr,r Kapna (II{ep6zHa u Ap.,
r97s).

K srofi npo6reue na6oparopvts, We rroA Ha3BaHr.reM <<ra6oparopux Qraszororr4vr
nuraHnfl prr6> BHoBb BepHynacb npu BbrnonHeHvrvr acnupaHrcxux pa6or. A.E KacamHna
B neprroA 1981-1988 ycraHoBl,rna rpeAenbHoe coAepxaHr,re ecrecrBesuofi rurrlu B

paIIHoHax ceronerKoB B nepuoA Bereraquu (n cpeAHeM 3a nero r{ oceHb - 400/6e6

B coAepxnMoM Klalxeunuxa). Hzxe gToro npe.qena flpoucxoArr HerarvBHbre cABrarH B

o6veue BeIrIecrB s oceHHrafi nepuoA, a suN,rofi gro co[poBo]K.{aercc noerrrueHHofi
yrxnl{3allXefi 6enxos u n}InI4AoB, a raKxe gcceHrluanbHbrx }s,rpHbx Kr4cJror. Peryltrar -
cHLDKeHHe o6uefi pe3racreHTHocrn pu6 z Bo3pacraHr{e cMeprHocrr.r Bo BpeMrr 3HMoBKr,r 14

nocJleAyloqero Haryna Ha BTopoM roAy )r(r{3HH. Kpove rofo, ero 6ulo npoBeAeHo

AeraJlbHoe H3yqeHlre rrJracrr.rlrecrcoro o6ueHa MonoAra B TeqeHHe Bcex ce3oHoB nepBoro
foAa )KII3HI,I c .{eraJlusaquefi HoBoro 3JreMeHTa - KoJraqecrBeHHofo r,r Kar{ecrBeHHoro
cocraBa )Ifl,IpHbIx Klrcnor. A.E. Kacarxuua (1984, 1985) nepsan pacuuQpoeaaa oduu us
eacrcueilutux MexaHu3Jt4oe eosde;tcm*ut ecmecmneuuoil nuuqu ua o6ueH seulecms npu
3uMHe-il4 zonodaruuu nonodu xapnoeam pat6. Coznacuo eMy, onmuMclnbuatil pecrcuu
sudozeuuozo numaHun, o6ecneuueaemcfl npu Haruvuu s opzoHusMe onpedeneHHbtx
KoJtuqecmr 5-mu *btcoKoHeHacbtt4eHHbtx )tcupHbtx Kucnom (nuuoneeoit, nuuoneuoeoil,
apaxudouoeoil, eilxo3aneHmaeHoeoil u dorcosazerccaeuoeoil) u sanaca o6u4ux nunudoe.
flepeuucreHHble xrlpHbre Kr4cJrorbr cna6o firu eoo6ue He cvHTe3lrpyrorcq B opraHr,BMe
npecHoBoAHoro Kap[a u, KaK rrpaBr,rJro, rn6o orcyrcrByrot, tu6o B HeAocrarolrHbrx
KoruqecrBtx coAep)Karcr B rcoru6uxopMax craHAaprHbrx peqenryp. Psr6u r4x non)ruaror c
ecrecrseHHofi nuqefi 3oonJraHKToHoM vt goo6eurocou. O6HapyNeHHbre Sarrsl
o6ocHoearll neo6xo4rEuocrr BBeAeHr.rr B xorrr6raropu p^nt. sr,rrvryroqefi MonoArl
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3cceHIIHaJIbHbIx )KHpHbIX Kl,rcnor B onpeAeneHHbrx coorHorrre[vrflx- (KacarrzHa, 19gg;
Il{ep6una, v I{'p., I 987).

Kponre rofo, A.E. Kacarrursoft (1988) yrzlnocb ycraHoBr4Tb, rrro paHHee
rIpe4paIIIeHI'Ie KopMJIeHI{t ceroJrerKoe xoNa6raKopMaMr.r oceHbro Bbr3brBaer ux
npexAeBpenaennrrfi nepexoA Ha 3HAoreHHoe nvralr4e. flpravevr rparbr na ronogHrrfi
o6ues:a 1-1,5 uecxqa no3AHe-oceHHefo nepuoAa conocraB[Mbr c noreprMr{ 3a 3r,rMy.
BenrFr[Ha 9TI'IX Tpar oKa3blBaercr reM 6onrrueft, qeM MeHbrrre prr6rr 6;rtm o6ecneqensr
ecrecrBeHHofi nzqeft. AnalornqHuul cBt3r 6rrra o6napyxeH a v Bo BpeMJr 3IrMHero
roJIoAaHVt. Tarxe 6ulo BbuIBJIeHo qerKo BbrpzDKeHHoe nocne4eficrnne pasruuHofi
o6ecne'reHHocrl'I Monora Kapna ecrecrBeHnofi nvqefi npu Bererarluil Ha npoqeccbr
BOCCTaHOBIT9HIIfl 3LIMHI'IX [OTepb, I{HTeHCr,rBHocrb pocra u BbDKrrBaeMocrb AByXnerKoB B
HaqaJIe BbIpaIrIHBaHzs. floAo6uax peaxqux 6u.na ycranoBneHa y Mono4u 6enoro 6';a;141a r.r
Kapna npr r4x coBMecrHoM coAepx(aHr.rr4 B npyAax (Ir{ep6nHau Ap.,lggg).

Acnupaur A.C. fupxen (1982-1990) nepewrw c Qusuonozo-fiuoxt*uuvecKux
nosu4uil 9bttcHutt npuuuHy u KonwlecmneHHo oxapaKmepu3onatt ompuqamenbHoe BnunHue
cosMecmHozo coAepxaHuq B 3LIMOBZUIUIX MOIOALI Kapfla v pacrvffe.[bHoqAHbrx ptr6.on noxag€ur' lITo 9To {BJIeHne o6ycnoBneHo ycnneHr,reM norBrDKHocru o6oux 

""4o",B pe3ynbrare qefo coBMecrHaJI 3I4MoBKa Bhr3blBaer pe3Kyro aKTI,IBrBarIuro o6naega, r{To
rIpI{BoAHT K [oBbIIrreHI{Io pacxo[a sailacoB 3HeprI,Iu u 6enxa y rex vr y Apyrkrx psl6.
flpuveu, Blrurfl:avle aKTI'IBHo ABurarculr4xcr roJrcrono6vroe Ha Mano[oABr4xHoro Kapla
rlpotBnterct 3HaqHTenbHo cHJIbHee, rreM BJrlrflHHe Kap[a Ha roJlcroro6Hroe. Taxxe
snepque 6una ycraHoBneHa cB-fl3b MexAy ecrecrBeHHofi nognrcKHocrbro pw6 u ux
)KlrpHoKI4cJIorHbIM cocraBoM. y aKTI,IBHo ABprraroq[xcr 6eloro u fiecrporo
rolcrono6l{KoB rlo cpaBHeHI{Io c MeHee [oABrDKHbruz 6e;rrrru aMypoM r,r KapnoM oHa
Bblpa3l{nacb B noBbIIrreHHoM coAepxaHur.r Kr4cJror Jrr{HoJreHoBoro (crl-3) H rroHr.r}KegHbrM -rruHoneBoro (rrl-6) px4a (fupxen, 1990).

flpo4onxax v pacutvrpflfl HarlpaBneHr,re npeArrrecrByroult4x uccne4oaaHufr,
A'c. fupxeB [oKa3iul, r{To pa3Jrllqtlq B coorHorlreHr.rr4 orAeJrbHbD( rpyflfl xo4pHbDr Kr.rcJror B
o6rqnx nvtrrr4rax rela o6ycJIoBJIeHbI orHorrreHr4ela psr6 K TeMneparype. y 3Bpr{TepMHoro
Kapla IIo cpaBHeHl4ro co creHorepMHbrMr,r psr6anru aM),?cKoro KoMrrJreKca o6Hapyxeno
6olee BblcoKoe coAeplKaHLIe rroJrrrHeHacbrrrleHHrx (n 1,8-2,5 pa3a) z 6olee HV3Koe
(n 1,4-1,8 pa:a) - HacbrrrleHHbrx KrrcJror, qro o6rqcHrer ero n)..rmyro npucnoco6neHHocrb
K o6prraHr'ilo B pafionax c tullpoKllM Arrana3oHoM rone6anlrfi TeMfleparypbr.
oco6eHnocrHo o6ueHa BeIrIecrB B 3LtMHr,rfi nepzog y pacruTenbHorAHhrx 6eroro urypu "6eloro roncrono6rara flBrflerc' floBbrrrreHHilr y-runr4garJr4n nporenHa, ],rneBoAoB vl
3Hepil{H.

Taxxe BnepBble 6ruo ycraHoBneHo, qro [r,rraHr,re 6eroro aM]?a xou6uropuou,
coAepxalql{M [poAyKTbI nepeKl4cHoro OKr.rcneHr,rr Jil4frr,rAoB, rrprrBoAr4T K pe3KOMy
OHI'DKeHI'IIO ypoBHS HaKOnneHI,IJI IrOJIUHeHaCbrrrIeHHbD( )rupHbrx KlrcJroT, tITo OTpHrIaTeJrbHo
cKa3blBaercfl Ha a!.arlna\r4r4 pu6 r HLI3KI4M TeMneparypaM Lr npr,rBoAr4T K yBenr4qeHr.rrc
cMeprHocrlr MonoAH rpr.r 3HMoBxe (fiapxer, 1990).

K uccne.{oBaHIltM c surrayloulefi MonoAbro na6oparopzx BHoBb BepHyJracb B
cepeAI'IHe 2000-x roAoB, qro 6ulo cBt3auo c o6qram gKoHoMvqecKr4M Kpt43r.rcoM B crpaHe.

rlpuuenenze B gror nepploA orHocr4TeJrbHo AerrreBbD( vt nosToMy HH3K9-
nplTareJlbHbx xou6[ropuor, Ixt4poKoe l4cnoJrb3oBaHr.re B KoHrIe ce3oHa 3epHa,
rlpeKpalqeHHe KopMJreHVIs 3aAOnrO Ao [epecaArur Monoli]/- HA 3rrMOBKy kr ee pailHse
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nocaAKa B roJroAHbre ycnoBr{r 3r.rMoBaJroB - Bce co3AaBaJIo lrpeAnocblnKI4 Anq noJrr{eHl4f

$vrsuoloruuecru HenonHorleHHoro flocaAoqHofo Marepl4ana. Tervr 6olee qro B

rrpeA3r,rMHufi nepuo,4 o6eIHeHHaq KopMoBar 6asa [pyAoB He Mo)Ker Aa)Ke B MI4HI{MyI\iI9

o6..rrau"Tb seo6xoAr{Moro saraca scceHrlvalbHErx areHToB (u{ep6una, lupten,
Kacarxrna, 1999).

B gTI,IX ycnoBl,rrx oAHtrM r43 Bo3MoxHbIx nyrefi IroBbIIrreHI'Ir{ guuocrofixocr[

MonoAr4 MofJra 6sns paspa6orra c[eIrI4zLJII,I3L{poBaHHbD( xou6uxopuoe [nfl
KparKocpoqHoro [pr{MeHeHHr B coorBercrBl,Iu c uorpe6nocrqMu ceronerKoB Kapfia nepeA

3r,rMHrrM .onoAu""ar. Bce 3To rpe6onaro paspa6orxra Quzuonozo-6uoxuuu'tecKo?o

o1ocuoeauun dnn cosdauun rcou6urcopuoe nodo6uoeo muna'

C erofi ueJrbro 6rrl zcnoJrb3oBaH nonrrfi MeroAmecruft npueu, ocHoBaHHufi na

npr{Hrlule ilr4Tanvre npfi noHrlDrceHHbD( TeM[epaTypax - roJIoAaHI'Ie B pe]ICI{Me 3I4MOBKI'I'

rrocneAyroqee nvffa;glvIe IIpIa olTI4MaJIbHbx TeM[epaTypax. 3xCnepulteHTbl BeJIHCb

coBMecTHO c la6Oparopuefi reHeTI4KI'I 14 ceneKIII'II4 Ha Kapflax' aMypCKOM ca3aHe V vX

ru6pugax B MoAeJrbubrx ra HarypHbD( ycnoBr{flx. B KoMfIJIeKc rloKa3areJlefi exoAlara

KoJrr,rqecrBeHHar orIeHKa vHTeHcr.rBHocrr4 HaKorrrepir4fl. BeulecrB I{ 3HeprI4I4 B TeJIe pn6 lpn
rro3AHeOCeHHeM rr]1tTA]FiI4]1^, AULnee ) IrlTbrBaJracb yrvlnv3Awfl HaKO[JIeHHbIX 3alracoB rlpu

3r4MHeM foJIoAaHHI,I, a TaKlCe BblqcHtrocb nocJleAeficrsIae 3TI'rx npoqeccoB Ha o6ues

BerrlecrB, pocr, BbDKr.rBaeMocrb r{ 11poAy6rll4ro pu6 B BoccraHoBlareJlbHblfi nepuog rocJle

3r.rMoBKI,I. 3arev BbuIcH-xJIocb, rrpo.f,BJltercfl nvr nponoHrl'IposaHHrrfi eSSexr Ha BTopoM

roAy )I(I43HI,I.

B pesy:6r are 14 cepuit Slrsuoloro-6uoxurupr.IecKl4x u pnt6onoAHo-6uonorl'IqecKrrx

3KcrreprrMeHroB (2003-2005 rr.) 6tur npoBeAeH no46op cblpbeBbrx KoMrIoHeHroB'

6erxosHfi cocraB KOTOpbrx coorBercrBoBUlfl KarIecrBeHHbrM 14 KOJIHT{ecrBeHHbIM

r43MeHeHHflM B noTpe6nocrgx psI6 npu noAroToBKe K 3I'IMoBre' Asalorllr{Ho' nyleM

ucurrranufi pa3nI,ItIHbIX BHAoB xo,IpoB, 6rura cO3AaHa OIIpeAeneHHat rON{6IaHatIuq

ScceHrrr4aJrbHbrx xcprpHbrx Kr.rcJror, a raKxe no4o6pan BI'ITaMI'IHHrtfi nperrlHxc (Calrxona,

ll{ep6nua, 2004).

B r4Tore 6rrl co3AaH perlenr crrerlr4iull43lrpoBaHHoro xou6uxoptua Ailfl

npeA3r.rMHero coAep)KaHIIq cerorleroK B rpyAax (-"0P KIIIC), zuercrqufi onpe4eleuuufr

"u6op 
KoMrIoHeHroB, IIoHLIxeHHoe coAepXaHI'Ie 6elxa, eSQexrtlnuyo KoMno3I4III'Irc

)r1qpoB vt BI,ITaMI,IH6B. flpou:no4cTBeHHble I'IcrIbITaHI'If rIoKa3aJI[' qTo nlarauue prt6

xorvr6raroprraol,l }([nC onrI,IMI43I{pyeT 6erxosrtfi 14 lunuAuufi o6uesrt y MonoAI{

KapnoBblx pu6 ne TOJIIKO B no3AHe-Oceuuufi, Ho I4 e SuN'IHlafi [epI4oAbI' a TaKxe

oK43brBaer qerKo BbrpaxeHHoe rroJloxl4TeJrbHoe loc.lre.ueficrBrre Ha QlaazolorutlecKoe

cocrotHl4e v\ rpoAyKIILIlo AByxJIerKoB (Il{ep6nna' Ku4on, 2004; ll{ep6nna,

Karaconon v LP.,2007).

I43YIIEHI4EOI43I4OTIOf UILIII4TAHI'I'14AV3VIO.IIO| I'ITIECKI4XOCHOB
KOPMJIEHI4JI PbIE

3ro nanpaBJreHr4e HccneAosaHufi noJrf{uno pa3BI,ITI,Ie c Harrara opraHI'I3aIIuI4

rrHcrrrryra H BrrocJreAcrBr.ru rro cBoeMy 3HaqeHuro craJro HIaBHbIM n pa6ore na6oparopufi'

llepnrre pa6oru BbrrroJrH{Jrvrcb B paMKrx prr6ono4nofr reuaruKr4 vIIwI c }ruracrl{eM

cnequaru{croB Apyrr..rx Hay{Hbrx ) rye}KAeHHfi, ultenrullx Heo6xoAl4Myto xnaluQurawro vr

o6opy,UonaHue. Tax, s 1933-1934 rr. f.C. KapaI'IHKI4H u B'C' I4uen, coBMeIqaBIIrve

pa6bty sa JlnusoJlofuqecKoitt craw\uu BHI4PO s KocuHe c pa6orofi no BHZI4IIPXe'

cAenaJILI nepBylo [o[bITKy oflpeAeneHus. 6atattca a3oTa B npyAy' I'IcIIoJIb3oBaB ero B
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KarrecrBe ocHoBbr AJUI pacqeTa KoJIr4rrecTBa fluupl, noTpe6nteMofi pbr6aMr4 3a eAr,rHr,rqy

BpeMeHr{. 3rz w [ocneAyrcque r4ccreAoBaHr4q B.C. Zeresa no r,r3yrreHr4ro
gHeprerraqecKoro o6ueHa vrtvrra:nvrs, prr6 c nosfiqfifi 3HeprerurrecKoro 6atauca, Koropble
lpoBoAr{nr4cb yxe BHe creH BHI4I4IIPXa, flocJr]Druilvr :aarrauroM co3AaHvrs. vrv' HoBoro
Ha) {Hofo HarrpaBJreHknr, c$oprvrynupoBaHHoro KaK (€KcrreprrMeHTaJlbHat gKoJlor}rt

nvranvs, prr6>.

flepnrre I4ccJIeAoBaHlIr f.C. Kapalruxuua rro $usuolorun ilvffa*:afl. prr6
1932-1935 rr. 6rrnu BbrnoJrHeHu ua o6rexrix rrpyAoBoro Bbrpau\vmanurs, raKxe c nosuqufi
1anarlca, ttoMprMo 3Heprr{u croAa 6rrru BKJrrorreHbr H BerrlecrBa. OAnnu H3 flepBbx oH

cMof 3Kc[epr,rMeHTa-JIbHo AoKa3arb, qro r{HTeHcuBHocrb rrorpe6tesus nrIrrIH psr6auu,
crerleHb ee [epeBapuMocrr4 u rpaHcSopMarlr4r,r B opraHu3Me sBr-srorcr Ba:KHeizrltuv'u
3JIOMCHTaMH npl4 O[peAeneHI4I4 IHTaTOJIbHOCTH KOpMOB vr OIIOHKO sOSI,IOxHOft

pu6onpo4yKrr4BHocrr,r BoAoeMon (KapsuHrcuu, 1932, 1935). Ou nepnrrM rr3 r,rxrr,roJrofoB

[pr4MeH]rn MeroA <<6arancoebrx onbrroB)) Anr v31..lrcHns. nr4rrleBapeHrar prr6 (KapsuHruH,
1935; KapsuHxnu, Kpuno6or, 1962). BnocneAcrsur Bo BHI,IPO pe3ynbrarbr 3rr{x
ucc-rreAoeaHr.rfi JrefJrlr B ocHoBy pa:pa6oranHofi r,rM Teopr{H 6uororuqecrofi
npoAyKrnBHocrt4 Bo.qoeMoB (KapsunxuH, 1952). B repnoA 1960-70-x roAoB, KorAa
BHI4ZIIPX 6ur repeBeAeH u3 Mocrsu B pafion r. [rr,rurpon4 npoQeccop
f.C. Kapsunxnu crilrr pyKoBoAr{TeneM 6onrruoro qvcna acllapaHToB, r{eM BHec
gHa.rprrersHrrfi BKnaA B pa3Br{THe QuanorornvecKoro HalpaBneHr,rq Bo MHorr{x
na6oparopvtflx vtHcrvnyra. B rx qrcJre 6snu u 1ylywue corpyAHHrra ra6oparopurr

$Hsuorornu ilvftaurrr pu6: M.A. Il{ep6una, E.3. 3plrau, C.fI. Tpxruruna,
n.H. Tpo@r{MoBa, B.A. Cnennes.

IlccnedoeaHun no KopMileHaru Rapnorbx ptt6 ucrcyccmBeHHbtr4tr KopMattu,
TaK xe KaK LI B cJr) {ae c 3}rMyIoqHMI,I ceroJIerKaMI4, 6ruu Harlarbl corpy.qHlaKaMt{
BHI4I4IIPX c cepe4rlHsr 1930-x roAoB. Onu 6srru BbBBaHbr ueo6xoAurvrocrbro rrorrcKa

AonoJrHr,rreJrbHbD( rrcroirHr{KoB rrvffaHvrr prr6, r. K. nepeBoA pbr6oBoAHbx xogsficrn na
I4HTeHcI4BH)'Io rexHonorr4ro Bbrparqr{BaHr.rr rrprlBoAul n 6rrcrpoMy rr pe3KoMy o6e4ueHnro
ecrecrBeHHofi ropuonofi 6a":u npyloB. TpagnqraoHHo npr,rMeHsBruarcr, no aHa;rorvrr4 c
HeMerIKr,IM pu6onogcrBoM, noAKopMKa KapnoB 3epHoM, B 3ToM cn)^{ae MorJra cny}Klrrb
ToirbKo 3Heprer[r{ecxofi Ao6asxofi. K rorr,ry )Ke B 3Tor roJro4nufi Anr crpaHbr nepuoA
3epHo 6ruo n 4eQraqzre. Tpe6onancq [or4cK He roJrbKo r,rcrorrHrrKon 6enra, Ho r{ Apyrlrx
)KI43 H eHHO HeO6XO4utr,tbIX III,ITaTeJIbHbX B eIIIeCTB.

ZAefiHrnuu BAoxHoBt4TeJrqMrr, HerrocpeAcrBeHHbrMu opraHr43aropaMr,r u
ucrronHr,ITerrflMvt gToro [orrcKa, :aa'uvnas, c 1930-x roAoB crturr4 onrrrHefiurrre yreHble-
prr6ono4u O.M. Clxonepxon n B.M. Llnru:r. B KaqecrBe ocHoBHbur 6erxoerx
KOMTTOHeHTOB OHr4 nepBbIMI4 IrC[brTaJ[r IIpUTOAHOCTb Anfl KOpMneHHr KaprrOB

Her.IcnoJIb3yeMbIX B )KLtBorHoBoAcrBe )KMbrxoB MacJrurrHbrx Kynbr1{p, orpy6u, MeJraccy,

ptBnl4qHble Apoxxu, pqA 6uorornrecxu aKTrrBHbrx npeflaparoB H Mr4Kpo3neMeHToB

(Cyxonepxon, 1939, 1953:. I4ilst'ru, 1941). Enru co3AaHbr nepBbre peqenrypbr
xou6uxopNaos. BnocneAcrBrrr,r pu6ono4Ho-6uonoruqecKr.re r,r 3KoHoMr,rqecK[e pe3ynbrarbr
3TLrx ucnbrranuit [ocnyxrlnr.r ocHoBaHr,reM AJUr uepnofi craHAaprrr3arluu rou6zropuon
rpy.{oBoro Kapna. Peqenrau 6rrnu rprrcBoeHbr urraQpu K-l 10, K-l11, K-IIZ,
4eficrnyroulue n B Hacrorrqee BpeMr (Cyxonepxon, 1971).

B onucanuuf nepvoA HayrHbre Bonpocbr cocraBneHr4s peqenryp rorra6zKopMoB

4.trr prr6 peuarrr4cb no aHanorvpr c cvrcrerr,lofi, npuncrofi e xfl.rBorHoBoAcrBe, - rJraBHbrM
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o6pa:orra, rryreM gM[r,rprrecKoro no46opa KoMrroHeHToB rro xr.rMr,rqecKoMy cocraBy.
llrErarenrnocrb lr npoAyKTr4Bnrre csoficrBa KopMoB orleHr,rBaJrl4cb rro ql,rcro prt6ono4Hunt
Kpr4Tepr{rM (earparu KopMa, BHeceHHoro B rrpy,u, flpupocr Maccbr pu6, nx Bblx&IBaeMocrb,

rrpoAyrrlrfl c e4unurrlhr nnoilraAra). Mexay reM, flepexoA rpyAoBoro pu6onoAcrBa Ha Bce

6olee r.rHTeHcHBHbre $oprr,ru conpoBolr(AaJrcfl HoBbrM Bo3pacraHr{eM KopMoBbD(

xoeQ$uqneHToB, 6onee cr4JrbHbrM TopMoxeHVeM pocra pnr6, rroBbIIIreHI,IeM krx
cMeprHocrr{ 14) KaK pe3ynbrar uorepefi npoAyKIIHL.I. Bce flepequcneHHoe

cBl,IAerenbcrBoBano o He.qocraro.IHofi [r4TarenbHocrr{ [pL{MeHteMbD( rou6uropuon.
BosHraxra seo6xoAurrrocrb rrplrMeHeHrrs r,rHoro MeroAHrrecKoro fio.ryoAa K pa:pa6orxe
TeopeTru ecKr4x ocHoB r4 rrp aKTr.rKr.r Kop Mne wux pu6.

Peruenue 3rLtx Bonpocon O.M. CyxonepxoB B KoHue 1950-x r. npotunoro BeKa

nop)rqun BbrrrycxHr4rle Mocpnr6eryra, corpyAHr{Ky, a 3areM acrrupaHTKe IaHcruTyta
M.A. I{ep6zue. flepnouavarrbHo s 1957-1960 rr. 6nra nocraBJreHa aKryaIIbHarI Ant roro
BpeMeHr4 3aI\AI].a BbrrcHr4Tb cTeneHb cooTBeTcTBHq aMI4HoKHCJIOTHOTO COCTaBa

npr{MeHreMEx KopMoB vr BxoAqrrlero B trx cocraB cblpbt norpe6Hocrarrl pu6.
B corpyaHr{qecrBe c xa$e4pofi 6uoxrauuu 6uo$axa MfV Ha ux na6oparopnofi 6a3e c
noMorrlbro uogu(puqupoBaHuoro HaMH MeroAa 6yrr,raxHofi xpoMarorpa$uu (II{ep6uHa,
Copnauen, Ll{elryuona, l97l) 6stm BbrnoJrHeHbr orrpeAeneHvt 17 He3aMeHI,IMbIx I4

3aMeHr.rMbrx aMllHoKr.rcJror B KopMax, ocHoBHbrx BI,rAax cbrpbs r{ B TeJre Kapna u Qopenra
(Il{ep6una, Copnaven, Cyxonepxoy,1962). ,{anee Bo3HraK Borpoc - KaKar qacrb KopMoB,

BHocr.rMbrx B npyAbr rr fioeAaeMrur pu6auu, cnoco6Ha nepeBapr{Barbcr kr ycr,avBarbc.f, B I{x
opraHu3Me.

C srofi uenbro B, 1965 r. n na6oparopwr psr6onogcrea 6rrro co3AaHo creuuarlbHoe
rroApa3AeJreHr.re - <rpyfltra no r43yqeHr,rrc repeBapr4Mocrrr KopMoB)). B 1969 r. rpyflna
6rrra repeBeAeHa B cocraB na6oparopuu Qusuonoruu. B 1973 r. na6oparopuu

$usuoloruu r{ KopMneuua p:';r6 6uru o6reAuHesu. B pesynbmame o6pasoaanocb nepsoe

s cmpaHe HayqHoe nodpasdeneHue, ocHoenan denmerbHocmb Komopoeo 6ama nocsnt4eHa

HosoMy HanpqsreHuro uccnedoaauuil - paspa6omrce Qusuonozo-6uoxuMuqecKux ocHor
ucKyccmseHHozo rcopuneuun pat6. flepnouauzlllbHo rranrlofi sa1a'aeir 6uro co3AaHLIe

MeroAr{Kr.r olpeAeneHr,r-fl rrepeBapaMocr}r y prr6 r4cKyccrBeHHblx KopMoB vt ee

[paKTuqecKoro rrcnoJlb3oBaHl4t.

I43YTIEHI4E IIEPEB API4MOC TI4 III4TATEJIbHbIX B EIqEC TB KOPMOB

B ueroAnqecKoM rrJraHe paHee nplrMerrr{Btttuitcs. B cnyqaqx c }K}rBrIMI4 rII{ueBbIMI,I

opraHrBMaMN cnoco6 <<6a-ilaHcoebrx orbrron> (KapsnHKlrH, 1935; Kap:uHruH, Kpzno6ox,
1962 u Ap.) oxasa-rrcs HerrpuroAHbrM npu rrraraHuu p:';'6 xov6uropMaMld. On rpe6onan
[oJrHoro ] {era cbeAeHHoro KopMa I,r BhrAeneHHbrx 3KcKpeMeHToB, rITo npaKTI,IqecKn 6ulo
HeBbrrroJrHprMo B soAHofi cpeAe o6uranru prr6. Korrr6uxopMa BHocI4JII,Icb B BoAy B

paccLrnHoM r,rJrr,r recroo6pasHoM BHAe, d B npoqecce flvITaHVA pu6 oura He roJIbKo

pacrrbrnrnvcb vr 9KcTparupoBillplcb, Ho r.r cMeIIII4BuIr4Cb C SKCKpeMeHTaMH I4 rpyHTOM.

Iu'I7'es 6ula noAcKa3aHa O.M. CyxonepxoBbrM, xopono BnaAeBUruM coBpeMessoft

6uonornqecrofi mareparypofi, - ucnoJrb3oBarb (MeroA HHeprHbrx BeIrIecrB), roropufi n

or.qeJrbHbrx cJrlrqasx Haqzl[ [pr4MeHrrbcr npr4 onpeAeneHI,IZ nepeBapvMocrl4 KopMoB y
ceJrbcKoxogsficrnennsx xo,IBorHblx. Cyulnocrr MeroAa BBeAeHI4e B KopM

HenepeBapr,rMbrx BerrrecrB; a Hara6onee npuBneKarerbHa.fl qepra orcyrcrBue
neo6xoAuuocru rroJlHoro ) {era cbeAeHHoro KopMa 14 BbIAeJreHHbIx 3KcKpeMeHToB.

Pacqemut aenucb no coomHouteHuro KonuuecmBa numamenbHbrx seu,lecms s KopMe u
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oKcKpeMeHmax, npuxodat4uxcn ua eduuuqy uHepmHozo set4ecmsa. O,{naro 4lr pa6orrr c
psl6aun sTor Mero4 neo6xogxruo 6rrro rrao4uQuqupoBarb. Oco6enHocrr,r BoAHofi cpegu
o6urartus u HI4rITo)KHo Mzlnoe KoJrr{qecrBo 3KcKpeMeHToB, Koropoe MoFJro 6rrrr nonyveno
or prt6, co3.qaBanl{ MHoxecrBo rexHr,FrecKr,rx rpylnocrefi. He 6ruo rcHocrr.r u n nsr6ope
vHeprHoro BerrlecrBa z cnoco6e ero olpeAeJreHr,rr.

llocle AII,ITeJIbHsIX rroucKoB r 1960 r. nu6op flan Ha oKucb xpoMa, Koropuur
oTcyrcTByeT B TeJIe XTTBOTHbX, B BOAe, frolrBe, BO3AyXe H KOpMOBOM CLrpbe rr I,IHepTHa no
orHoIIreHLIrc r AeficrBllro rrurrleBaprlTeJrbHbx Qeprr,lenron. B KarrecrBe MapKepa r4nrl
lIHAI,IKarOpa OKI,ICb XpOMa OKa3aJraCb yAaqHbrM perrreHlreM, lrro rroATBepx(Aaer vl

coBpeMeHHar Mr..rpoB[ur [paKTrrKa. Cle4yer orMeruTb, rITo B flnottuu noqru
oAHoBpeMeHHo c Hav'u c oKr.rcbrc xpoMa T. Nose (1960) rpoBen rrepBbre onpeAeneHut
repeBapr,rMocru 6enxa y 3onorofi prr6xu.

,{alee 6sIl no4o6pau y4o6nufi uurpoMeroA ee xr.rMLtrrecKoro oflpe.{eneHvrs. Lr

orpa6oraHa MeroArrKa paBHoMepHoro BBeAeHraq B KopMa u cnoco6 r4x npuforoBJreHr,rq,
roropufr [paKTmecKI4 ycrpaHrlJr vtrvt 3Haqr4TenbHo cHr4xan BbrMbrBaHr.re oKr,rcu xpoMa n
Apl{HX BeIrIecrB I{3 KopMa B BoAe. 3arerra 6sua paspa6orana Mero.{rrKa [poBeAeHr{t
onbIToB B aKBapl{yt!{ax H flpyAax, a raK)Ke r4cnbrraHbr u oro6panrr nau6olee eQSexruBHbre
cnoco6rr c6opa eKcKpeMeHroB or pa3nr{lrHbx Br,r.qoB prr6 (Il{ep6wwa,1964,1965).

Xuunqecxuul cropoHa rlpl,t onpeAeneHr{rx nepeBapr,rMocrr.r prr6auu ecrecrseHHofi
nuqu n 1930-50-x roAax rrporunoro croJrerr.rr orpaHr{rruBuracb B ocHoBHoM aHanvaawvr
cyxoro BelrlecrBa, cblporo nporeprHa v oHeprr{r (KapsuHxun, 1935; Kapsunxnu,
Kpuno6ox, 1962 I{ Ap.).C o.qnofi cropoHbl, sro 6rrro cBt3aHo c HeAocrarorrHocrbro
BelrlecrBa !.nfl aHurn3oB l,r3-3a MaJroro Konr.rqecrBa gKcKpeMeHToB prr6, a c 4pyrofi -
c npHMeHeHlreM TpaAI{IIr{oHHbrx MaKpoMeroAoB xr,rMr,FrecKrrx onpeAenertuit. llosrouy c
cepeAlaHbl 1960-x roAoB 6rrna BbI[onHeHa 6omuras pa6ora no nog6opy, rr,roguQuKarJvrv vl

o6te4unenrarc B eAI{HyIo cxeMy nau6onee coBeprrreHHbD( g^ns roro BpeMeHr.r
MI{KpoMeroAoB. B pe3ynbrare npu HaJrvtrrr4r4 0,5-1,0 r cyxoro BerrlecrBa cruuro
Bo3MoxHbrM rlocJleAoBareJrbHo onpeAeJUrru 6olee 25 pauurtHbrx Berrlecrr (Il{ep6uua,
1964,1965, lgTl).

C ucnonrsoBaHneM 3rrlx MeroAr,rtrecKr4x [pHeMoB B, 1962-1973 rr. KoJrJreKruBoM
na6oparopuu snepnue 6 Mupe y Kapna v $opeml 6rtna r,r3yqeHa repeBapr4Mocrb
ocHoBHbIX ryyfln nzrareJlbHbD( BerrlecrB, rracrr4rrHo AocryrrHocrb 9 negauenrlMbD( r{
8 saN,IeHvN,IbIx aMI,IHoKI{cnor v pflAa MuHepaJrbHbrx gJreMeHTos n 18 Br.rrax ocHoBHbrx LI

HerpaAI,IIIIaoHHbD( I,Icror{Hr4KoB KopMoBoro cblpbr, a raKxe MHorr,x rou6uropuor. .{nx
BbItBJIeHLIt nzrareJrbHocrur v cnequQnrecKr4x cnoficre xaxAsIfi Bt4A cbrpbt H3) {alc.fl B

BI{Ae MoHoAHerbI LI B cocraBe onpeAeneHHbx peqerryp rou6uroprr,ron (t{ep6uua, 1964,
1965, 1969, l97l,Il{ep6uua, Copnauen, 1964; Il{ep6rana, 3prrlau, 1969;3puan, 1970a,
l97l; Tpxuruna, 1973, 1977 I{ Ap.). O6o6rqenuro 3rr.rx HccneAoBaHrfi nocssqeHa
uoHorpa$uq M.A. Il{ep6nuu (1973).

B reoperuqecKoM nJIaHe nnepsbte 6uro ycraHoBneHo, qro y Kapna u Qopenu,
HecMompn Ha pa3ruttut B mune numaHun u nut4e6apeHun, npu1nusumenoHo nonoBuHa
cyxozo seu4ecm6a npuMeHnsluuxcn xou6uKopMos u ux omdenbHbtx KounnoHeHmos npu
HopManbHoM yposHe KopMneHut He ucnonb3yemcn pu6auu.

Vs ocHoBHbx rII,ITareJIbHbrx BerrlecrB Han6onee 6rrcrpo pacqennrrorcr vl

BcacblBalorct 6emosrte coeAr.rHeHuq. B 6onrurltrrcrse cJDAaeB, He3aBr{cr,rMo or
Konl{qecrBenHoro coAepxaHr.rr, r4MeHHo 6eror (ocHonHofi Ar,rana3oH 70-85%')
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v cocraBJrrroilIr4e ero aM[HoKprcJrorbr (ao 9}%1qBrt]orct nau6olee Aocr5muofr qacrblo

KopMa. ,{ocrarouno noJrHo rrepeBapr,rBarorcr nr4nI,IAbI I4 BXoATIIIUe B LD( cocraB orAenLHble

)nlrpHbre Kr{crlorbl (-7 0 -90%).

Vr;reeoAr,rc'fafl rracrb KopMoB B rIeJroM AocrynHa opraHl43My pu6 sua'u'ITeJIbHo

xyxe (n cpeAHeM ua 35-55Yo). 3ro o6ycJroBJIeHo reM, qro e xov6nxopMax v vrx

KOMNOHEHTAX KOJII/TTICCTBO XOPOIIIO YCBOqEMbD( MOHOC'XAPI'IAOB OTHOCI4TEJIbHO MILIIO'

a rrepeBapr{Mocrb ocHoBHoro nonr4crxapi1.Ia - KpzxMzlna - v3-ga oco6ennocrefi ero

xrarr{I,I.recrofi crpyKr]pbr, HeBeJrr,rKa (30-50%). I{elmolosso-nzrHunnrrfi KoMrrJIeKc

onopHbx rxaHefi nepeBaplrBaercfl, erqe x1"xe (10-35%). ,{anee 6stlo noKa3aHo, rITo

Hr43Kyro AocryrrHocrb, KaK npaBr,rJro, HMeror I{ MI{HepiLnbI, B llacrHocrrr, ranrqufi, uarpuil-
naarHrafi. @oc$op 6omuruncrsa pacruTeJrbHbrx KopMoB, HaxoAI,ITct B BrrAe coleft

Snruuonofi rnclorrr - Qnraron, a pu6nofi rr,ryr<u I4 ApyrLIX xr.IBorHbIX npoAyKToB -
B BI{Ae rIIAp oKcIIal arrvff a ) rrp aKTI{IIeCKI'I H eAOCTyIH blx Opranu:rvry pu6.

OAnvu r,r3 BzDKHID( AocrrrlrceHrafi upe4npuHsroro KoMnJIeKca IlccneAoBanufr n

nocneAyrouleu 6srlo co3AaHHe opurprHaJlbnofi rvrogu$vKa\vrr4 MeToAa LIHepTHbIx BeIrIecTB

Anfl r,ByreHr{r flepeBapr,rMocrr4 y pu6 xrrBbD( KoMrIoHeHToB ecrecreeHHofi roprvnonofi

6a:u. Acnuparnxa IrI.O. flepurraHa, uclonb3yt oco6ennoc^rr4 rrr4Tanvrt IrJIaHKToHHoro

Qunrrparopa Daphnia magna u QaxynrrarlrBHblx rJIoraJrbIrILtKoB - AoHHbD( JII'IqI{HOK

KoMapa-ronKyHrla (Chironomus thummi), paspa6orana cnoco6rt npIDICI'I3HeHHoro

BBeAeHr,rq B rrx opraHlr3Mbl oKr.rcr4 xpoMa. 3to Aaro Bo3Molluocrb snepebre onpeAenl'rrb

in vivo He roJrbKo rrepeBapr4Mocrb r.r ycBoeHne y pnr6 ocHoBHbx rpyln nrrrareJlbHbx

BerrlecrB, Ho kr Aocr)mHocrb 17 aMr,{HoKI4cJIor. O4uonpeueuuo 6rtlo ycraHoBneHo

BltrvrflHqre pa3luqHbrx KoJrr4rrecTB )I04BOTHbIX OpraHu3MoB Ha [epeBapl{MocTb vI

npoAyKrrrBnoe AeficrBr,re ux cvrecefi c r<ou6uxopMaMl4 (llepruuHa, 1984; Il{ep6una,

flepuuna, 1984, 1988; Shcherbina, Pershina 1990, 1995). Pauee c acnupaurrofr

3.-f. Maraposofi 6rrra co3,[aHa rvro4uQraxarlur 3roro MeroAa c BHytpeHrrrall PrHIr4KaropoM

iluqu rrer.rarxofi Anfl olpeAeneHrrt in vivo nepeBaplrMocrrr noAsoAHofr

pacrlrrenbHocrr4 y Sraro$unrnoro HaceKoMoro fyceHrrubl <<noAnofi orHeBKI'I))

(Maxapona, II{ep6uHa, 191 5).

oAKTOPbI, BJII4TIIOUI,IE HA IIEPEB API4MOCTb KOPMOB

Huzrcas. nepeBapr4Mocrb rorra6nropuon y fJIaBHbIx o6rer<ron prr6ono4crna

no6yAuna Hac npoBecrl4 noracK Qaxropon, cnoco6Hrrx oKa:|blBarb BJII4tHrre Ha aKTI4BHocrb

fiuuleBap1.rrentnofi AesreJrbHocru pu6 I4, KaK cJleAcrBrre, Ha rlepeBapl,IMocrb nl{TareJrbHbrx

BEIIIECTB.

OAnuu lr3 rrepBbrx gKoJrorr,rlrecKr.rx Qarropon 6rua I{3)rureHa meMnepamypa.

V rapna npr4 ee noBbrrrreHr.ru c 16 lo 27oC .qocroBepHo cHl4xaJlacb rlepeBapl4Mocrb

6elron, TpyAHorrdl{ponr.r3yeMbrx yrneBoAoB I,I MI,IHepaJIbHbx SneMeHToB; oAHoBpeMeHHo

oHa Bo3pacrilrra AnA KpaxMaJra w MoHocaxapl{AoB (Il{ep6uua, KasnaycKeHe, l97l)-
Orasa-uocr, qro ero o6ycloBneHo BJrr,rJ{HI4eM TeMrleparypbl He croJrbKo Ha aKTI{BHocrb

(pepuenron, cKoJrbKo Ha MoroprrKy Kuner{HI4Ka; ee yBenl4qeHue coKpauaJo BpeM'

n ep eB ap I{ B aHvfl rlvfi IIId.

lunorccun, Bbr3BaHHiur AJrrrrenbHofi axrnuruaquefi. xapna K HI,I3KoMy coAepxcaHl4lo

Kr,rcnopoAa (1,5-2 nporr{B 4-6 rr,r O2ll), He rlpl{Bena K cyIqecrBeHHbIM [3MeHeHI{qM

orHocr.rrenbHbD( sHa.IeHfifi rrepeBapl4Mocru, a BbIcoKiuI KoHIIeHTpaIII4JI KucnopoAa

(7-9 Mr O2ln,) Harrporr4B, yr![eHbrrrana ee. B nepBoM cJDrqae 3ro 6smo BbI3BaHo

yxyAxreHr4eM arrnerrlra psr6 u 6olee AJrr.rreJrbHblu upe6rtnanneM MaJIbD( KoJrl4qecrB KopMa
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B KI,IlreqHLIKe, BO BTOpOM - BO3paCTaHLIeM CKOpOCTI,I npOXOlr(AeHVrfl fiIllJ{'tt nO KrrrXeqHHKy
B p e3ynbrar e y cvnenvrs repv crzrnbrr.rKr,r (IIIep 6una, Kaslaycre ue, | 97 4) .

I4z anuueHmapHbtx Sarcmopoe cHarrafla 6ulu Lr3]rqeHbr nunudat. Bnepeute 6ruo
noKa3aHo, qro o6oralrleHr4e pacrr,ITenbnrrx rou6r{KopMoB rnr Kapla cMecbro xrr,rBorHbx
)KI4poB Lr roAconHer{Hbrx $ocQarugon (a:l) B rpeAenzx 5-l0%o, crr4MynupoBarro
rII4IrIeBapI{TenbHyIo AerrenbHocrr pu6. Pesxo Bo3pacrana aKTr.rBHocrb rrepeBaptrBanvfl
6erxa (c 58 ao 83%) I4 nI4rI4AoB (c 26 to 78%). Ognonperr,reHHo aKrr.rBr{3r{poBarrc.s o6MeH
BenlecrB, floBbllrluucq ypoBeHb rpancQopuaquu 6ema B opraHr,r3Me v Bo3pacrarra o6rqaq
eQQexrznnocrb KopM reHns. (II{ep6vHa, KaslaycxeHe, 1 97 5).

3naqurenrHo [o3]Ke 6rrn zccreAoBaH QocSop. BnegeHue ero B xorvr6rzxopMa g^nfl

MonoAI4 Kap[a B BI4Ae nerKoAocryrrHbrx coe4ranenraft TaKxe Bneplbre no3BoJIt4JIo

o6napyxzrr crvMyn,rllrrro flilqeBapeHr,rr, Koropafl cnoco6crnoBana )rBenr{qeHr,rrc
nepeBapl{Mocrl4 KopMoB Ha l5%.8 ocHoBHoM gro rrpoktcxoArrno 3a crrer 6onee aKTr4BHofo
pactr{errneHllt vt BcacbrBaHurr 6emon (Ha l3oh), a raKxe 3HaqllTerrrHo nylurefi
(s 1,5-2 pa3a) a6cop6quu caMoro Qoc$opa r.r Apyrr{x MHHepanoB.

llosAHee 6ur ycraHoBJreH HeMiLJroBzDKHrrfi Qaxr, - ilpu o6oraureHur{ KopMoB
coJUIMIT JlerKoAocryrrHbrx Soc$aron y pu6 rponcxoAr,rno coKparrleHr,re gKcKperlrrr

Qoc$opa c Seraluxrr,ru (Il{ep6uua,I{anyr'uc, 1997; II{ep6uHa,9anyrzc, farurnuH, 2000;
Shcherbina et al., 1997\.

feuemuuecxu o6ycno*neHHbte pa3nuqut. Ha ceronerKix Kapla 4-x reHorlrrroB,
non) {eHHbx or oAHofi rrapbr npov3BoAr{renefi (ronrre, lznefinrre, pas6pocaHHlre,
veuryfiuarue), noKa3aHo, rrro y veruyfiuarlur KapnoB c npeo6JraAaHr,reM

HacJIeAcrBeHHocrI,r Ar4Koro ca3ana, rou6uxopua, oco6euno ux yrneBo4ncrafl qacrb,
ilepeBapl{BaJrucb xy}Ke. V pu6, B reHorlrlax KoropbD( npeo6na4ana HacneAcrBeHHocrb
KynbrypHblx Kap[oB (ronsre, nrasefinue, pas6pocanHue), cran4crvtrtecKrr AocroBepHbrx
pazmuuit MexAy FeHorr4rraMlr He BbrrBJreHo. O4uaxo rro xapaKTepy KoHBepcrapr

nI{TareJIbHbIX BeIrIecrB B opraHrtMe rpynnrr nnnefiHbD( 14 roJrbrx o6napyxrnr{ Jryquyro
cnoco6socrb K ycBoeHrrro r4cKyccrBeHHbrx KopMoB, veu pas6pocaHHbre rr reM 6o.nee -
uemyfiuarue (II{ep6uHa, I{nerKoBa, 197 4).

Ioucx n1'refi floBbrrueHr.rr nepeBapr{Mocrr.r xona6uropuon eIqe B HaqaJre

1970-x roAoB npldBen Hac K rrAee r.rcnoJrb3oBarb nosepxHocmHo-aKmusHbte neulecmBa.
He urueq co6crnennofi nuraremnofi rIeHHocrH, oHr{ [peArroJroxr.rreJrbHo AoJDKnrr 6rrnu
cnoco6crsoBarb rlepeBapnBaHr4ro KopMa 3a cqer yBenuqeHurr noBepxHocrlr KoHTaKTa
nuulu C [uqeBapLITeJIbHbIMI4 COKaMLI.

3naqurernHo [o3.qHee, B cepeAnHe 1980-x roAoB, Mbr BHoBb BepHynracb x grofi
v4ee, v acrrnpaHrxa H.B. Jlznnux B coApyxecrBe c raQe4pofi rexnonorlau [uuleBbrx
rpoAyKroB MTZIII no4o6pana prq HenonqpHbDr pacrnopurerefi noA Ha3BaHr,reM

<<Qoncsr>>, Koropbre racfloJrb3oBurvtcb B ularqesofi lpoMbrrrrneHHocrr,r. Bnepearc 6rrno
nora3aHo, rITo, He vF'Mer^flg [I,ITareJIbHrrx cnofrcrB KopMoB, B Hl,IqroxHbx Korl4trecrBux
oHLI cnoco6nsl pe3Ko crnMynr,rpoBarb nr,rx{eBapr,rrenbHyro Aeqrerbnocrb psl6,
B qacrHocrl,I, QeprraeuroBbr,qennTeJrbHbre u BcacbrBareJrbHbre Qynrcqnra. 3QQexr
Bblpa3l{ncr B cyqecrBeHHoM noBbrrrreHr.ru nepeBapr4Mocrn KopMa (na 20-35%)
B ocHoBHoM 3a cqer yBenuqeHur AocryrrHocru p.ns. prr6 6erxa, yrJreBoAoB r4 MVHepuLJroB.

(Jluuuur, 1987,1989; Il{ep6raHa, Jlzunux, Koqemosa,1992). Ha aro neo6pereuue 6rvt
norrf{eH rarenr (Illep6una, JIr4HHr.rK, z 4p. llarenr J\b1550650,1992).
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B npoqecce trccneAosaHprfi 6rrno o6napyxeHo r{ Apyroe ux BzuKHoe ceofictso -
cnoco6uocma cmuMynuponamb ycsoeHue nepeeapeuuoil qacmu Kopma, B rlacrHocrll,
6enxa. B pe3ynbrare KoHBepcr4-fl [r4TareJrbHbrx BerrlecrB KopMa B opraHlr3Me prr6
Bo3paoTarra na 30-50Yo npu ycKopeHlrr,r pocTa H 3Haqr,rreJrbHoM coKpaxIeHI{I{ KopMoBbIx

roeQQuqrEeHroB (II{ep6nHa, Jlunuux, Ko.rerKoBa, 1992). AHarorrqHHfi u 6olee
BbrporceHHnrfi e$Sem 6nl BbrrBrreH y paAyxHofi Qopenu (Jlunuzx, 1989). B conuecrHlrx
r{ccneAoBaHr,r;D( c I4Hcrxry'rou 6uonorur.r BHyrpeHHI{x BoA AH CCCP 6ulo BbuIcHeHo,

uro <QolcbD) noMr.rMo aKTr.rBr,r3arJkru rpamcrroprHblx QyHrquft KI,IrreqHLIKa crr4Mynvpylor

$epuenroBbrAeJrlrrenbHyro AerrenbHocrb opraHoB rI{qeBapeHI,It prr6 (KyssuuHa,

Ilep6zna v 4.p.,1990; Linnik et. a1..1993). B neony6nuxosaHHbD( coBMecrHbrx pa6orax c
Irlucruryrou rwffa.clvs, PAMH Ha [praMepe urrruefi 6uro rroKiBaHo, vro e$Serrsr,
non) {eHHbre Ha pn6ax, rporBJrrrrorcr rr y rerrnoKpoBHblx xI{BorHbIX (JlHnullx, 1987;
Il{ep6una Lr Ap.,1990, 1992).

Ipyrzu HanpaBneHHeM pr3brcKaHrar cnoco6a TIoBrIIIeHLIJI rlepeBapl,IMocrl4

xolr6uxopMoB y psr6 6uno ucnbrraHr{e pa3nuqHbrx rexHoJloruft ux Ll3roroBreHuq.

Pasuon ucxoduam KoMnoHeHmor KopMa. y B3pocnblx psI6 yBenl4ileHue

rrepeBaprrMocTr,r KopMa [poucxoAr4T Ao orrpeAeneHHoro ypoBH-f, I,I3MeJIbqeHhI4 efo qacTI4II

(d :0,6-0,3 rr,rvr). llpn d:0,2 MM pr HriDKe nepeBapuMocrb pe3Ko cHl4xaercq. flpuuuHa -
frJroTHoe cqenJreHr,re qacTr,rrl B KopMax [pr.r fpaHynvpoBalll.'}l, B pe3ynbTaTe KoTopolo
rpauynbr, Aonro ne pas6yxaq B BoAe, coxpaH*or cBoro nJlorHocrb B KI{neqHvIKax,

3arpyAHflfl rrpoHraKHoBeHue B KopM Seprvreuron (Boponunav rp.,1976).
Cnoco1u cyxozo u rna)rcHozo npecconaHur npu zpaHynuposaHuu. Cpanueuue ux

noKa3aJro, qro rrocne BJIDKHofo rrpeccoBaHhfl, vl:*a 6onee AnI4TeJIbHofi uarorennosofr
o6pa6orxra y Kapla Jryr{ue repeBapr4Barorcq 6erxu v yrneBoAbl vr npoAyKrI4BHoe

Aeficreue rou6uropMoB pe3Ko Bo3pacraer (I{ep6una, 3puan, CypuHa, 1970).

Srccmpysun Ha 13 BrrAax ocHoBHbrx r,rcrorrHr4Koe xold6laropMoBoro cblpbt 6ulo
BbrrcHeHo, qro gror run o6pa6orKr,r B nau6onrurefi crenenn cuoco6crByer )rBenI{r{eHI{Io
AocryrrHocrvr Ans. prr6 roprr,ra B rlenoM. SSQexr o6ycroueH B ocHoBHoM LI3MeHeHvflMvl

MexaHurrecKrrx 14 $usuxo-xHMrrrrecKr4x csoficrs KopMoB. B nau6onsuefi crerIeHI,I 3To

npoucxoAr4r r{3-3a AeKcrpr4Hr{3arJukr KpaxMarra H AecTpyKIII{rI TpyAHOQeprraenupyeMoro
qennlono3o-Jrr{fHr.rHHoro KoMrrJreKca. OgHonpeMeHHo BbUIBJIeHrI 14 orpl{IlareJrbHble

eosAeficrszs. llper 3KcrpyAnpoBaHr4r4 prr6uofi MyKI{ orMerreHo pa3pylrreHl{e

TepMoHeycrofiqfierD( BrrraMHHoB, a raK)Ke aKT[BarIut [epeKl.IcHofo oKHcneHI,It x]IpoB c

o6pasonauueu roKcuqecKzx rrpoAyxroB (Il{ep6una, faMbrruH, Calrxona, 1996;
II{ep6uHa, Cannrona, fausrrun, 1999; Shcherbina, Gamigin, 1998).

Cnoco6at uszomozneuun put6uoil uyrcu. TexuonorraqM [3roroBJIeHHJI prr6nofi Nryl<H

vt cra6utrnzaryuu ee xfl,rpoB 6suo yAeneHo oco6oe BHLIMaHrre. I4:yralacs MyKa,

r,r3foroBJrela:aar.u3 arJraHTnqecxofi capAuHeJrJrbr, aHr{oyca, xaMcbl, xacnuficroft xunrru.

flonyreHa orIeHKa Brrufl:avls Ha flepeBapv Mocrb r4 nl,ITarenbHble csoficrsa 4nx pu6
cneAyroq[x rexnoloruil nsrpa6orxu pu6Hofi MyKrr: npruoft cyIrrKI,I, [peccoBo-
cyxrrnbHoro u qenrpuSyxHo-cyrlunbHoro cnoco6on, xotvr6nuupoBaHHofo flpeccoBo-

cyulrnbHoro vt gKcrpaKrluoHHoro cuoco6a, a raKxe Aarcxofi LT-rexnonorvtu.
I,Ig oreqecrBeHHbrx rexHoJrorufr yAonrerBopr,rrenbHoe KarlecrBo MyKI,I Aalor rlpeccoBo-

cynrumnufi vt xoru6uuupoeaHHrrfi cnoco6u; rrpr4 cnoco6e upxtvtofi cyIIIKt4

nrrpa6aruBaerc . MyKa nau6onee Hr43Kofo KailecrBa. C IIoMoIrIbIo .{arcrofi
LT-rexsoloruu Hr.r3KoreMrreparypuofi cyrrrKr.r roroBrdrct xopomo [epeBaprrMa;I MyKa
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OCHOBHbIE }IAIIPABMHI4A T4 PE3YJIbTATbI

HapIBblctrreit nurarenbHocrrr (II{ep6uHa, fenepa-nona, 1983; Cepreena, He$e4ona, 1989;
Il{ep6una, Cepreena u gp. 1993). Kporr,re rofo, 6uno BburcHeHo, qro BBe,{eHue n pu6nyro
MyKy pa3nl4qHbD( aHTUOKCT,TAaHTOB B peKOMeHAyeMbrX AO3aX MOXeT OKa3brBarb
orpllllarenbHoe BJrr{rHr{e Ha vrera6onusrra prr6 (Il{ep6nna, Camrona, 1990).

YcranoereHHble oco6ennocru nepeBaprrBalrrfl. vt acctruvnfiJr4u nr{rq[ y pu6
co3AaJII,I Bo3Mo)KHocrb HcnoJrb3oBaHlrfl pflAa gKonorr,rqecKux r,r aJrr.rMeHTapHbrx Qaxropon
Ans ynlrqueHlrt nepeBapnBanvfl Lr ycBoele.r4s KopMa, a raKxe nocnyr(r4nr4 B AarrbHefiruevr
ocHoBaH[eM Int flepecMorpa cocraBa r,r rexHonorfifr nsroroBJreHrrr prAa BbrrrycKaeMbrx B

rrpoMbrrrrneHHoM uacurra6e peqenryp xoru6uxopuon.

K O MIUI EKC HbIIZ C IIO C OE AI43I4O IIOf I,TTIEC K O IZ O IIEHKI4
TII,ITATEJIbHOC TI4 KOPMOB

Zccre4onaHuq I960-x - cepeAltru 1970-x roAoB rro3BoJruJrpr paspa6orarr nepnufi
BapvaHT groro cnoco6a. OH crporlnrcfl. Ha ) rere coAepxaHlrr B KopMe rrrarareJrbHbx
BeIrIecrB H 3HeprI4LI, creneHr4 r4x nepeBapr,{Mocrr,r. B cosorlmHocrr,I c onpeAeneHr.rrMrr
xI,IMI,IqecKoFo cocraBa pu6 B HaqaJre 14 KoHue gKcrrepllMeHToB 6u:ra noJrJ reHa

Bo3MoxHocrb orleHr4narr a$SeKTrIBHocrb r,rcrroJrb3oBaHu-g cyxoro Berrlecrea, 6erxa u
gHeprI{H KopMa Ha fipl4pocr Maccbr psr6, yrurbrBarb H3MeHeHlrr e o6laene BerrlecrB r.r HX

pocre. 3rH norcasareJrr{ conpoBox4alrprc:o o6nr.rHrrN4u pu6ono4nbrMu xapaKTepr,rcrr4KaMn:

3arparbl cbeAeHHofo KopMa, BbDrorBaeMocrs prr6 pr noJrlrqaeMar npoAyKqux. Kounnexc
nepequcneHHbx rroKa3areJreit gavat Bo3Mox(Hocrb rrMerb He ronbKo cpaBHr.rreJrbnlro
oIIeHKy peqerrryp, Ho r.r BburBnrrb AocraroqHo crolcHbre B3ar,rMoAefrcrnus MexAy KopMoM
rrJrr.{ ero orAenbHbrMrr KoMnoHeHTaMr4 r{ opraHr{3Morr,r prr6 (Illep6una, 197 5).

C lrcnoru3oBaHlaeM HAer4 MeroAa r4HeprHbD( Berrlecrs 6srr paspa6oran cuoco6
orleHKlr r;rvtflHr4r orAenbHbrx r{HrpeAr,reHToB Ha nuTareJrbHocrb KopMa IM pu6 (Il{ep6una,
Tpxuxuua,1975). C ero noMorrlbro floqBlrnacb Bo3MoxHocrb An-fl BburcHeHr{.s MexaHr43MoB

eog.ueftcrsus KaqecrBeHHofo cocraBa v KoruqecrBa or.rlenbHbx KoMnoHeHToB Ha

opraHr.r3M pu6 vt 6oree 6rrcrporo ycraHoBneHr.rr vrx o[Tr.rMaJrbHbx nponopuufi.
B iracrHocrfi, 6ulo noKuraHo, qro BBeAeHr4e B srrcoxo6elKonrrfi parIHoH $ope.nz,
cocraBneHnsrfi us KoHrIeHTparoB xrr4BorHoro 6erxa, 19% n[reHr4rlbr oKa3aJro qerKo

BbrpaxeHHsrfi asorc6eperaroqrfi eQQexr r{ pe3Ko noBbrcrrJro npoAyxr}rBnoe Aeficreue
KopMa. Hanporun, laaJrvt.uve rponxnofi MyKLr npr{Beno K pe3KoMy yxyArueH}Iro ycBoeHr,rfl

KopMa, rrro 3aMeAnlIno pocr pu6 u rroBbrcrrJro ero 3arparbr Ha eALIHI4IIy npoAyKrlr{u.
CpanHeurae [poAyKTr4BHoro 4eitcrsvs. ceJre3eHKu ra pu6nofi MyKrI rlo3Bon[rJlo ycraHoBuTb
xyArxee ycBoeHr4e ceJre3eHxr4 u o6napyxr,rrb ee nnrn6npylorlee Bnr,rflHvre Ha pocr pu6 u
orplrrlarenbHoe Ha KopMoBbre rcoeQSuqueHTbr. Ha groM ocHoBaHr.ru 6rrra
peKoMeHAoBaHa rroJrHa;r 3aMeHa n xou6uropMux An-fl Qopenra cene3eHKr,r na pu6uyro MyKy,
qro [oBceMecrHo BorxJro B coBpeMeHHyro [paKTr4Ky Sopenenogcma.

OcnosHsre p*ynbrarbr grllx l{ccneAoBanufi usroxeHbr B 6olrruou KoJrr,FrecrBe

ctareit, Hanr,rcaHHbrx eAprHoJrr.FrHo r4Jrr{ KoJrJreKTrrBno M.A. Il{ep6nHofi, C.lI. Tparraxuuof,
O.n. KasraycxeHe, E.3. Sprrran, B.O. Mouyrucxofi, O.f. Ko:ynenofi vt qacrllqHo

o6o6ulenu B ruoHorpaSura M.A. Il{ep6unu dlepenapr.rMocrb vt sQQexrraeHocrb
HcroJrb3oBauve,rrvrrareJrbHbD( BerrlecrB r,rcKyccrBeHHbD( KopMoB y KapnD (1973a).

I43Y[IEHI4E III4IIIEBAPI,ITEJIbHbIX ilPOIIECCOB Y PbIE

Cne4yer cKa3arb, sro Harrra rr,ro4u$nxaqrrs MeroAa r4HeprHbx BeIrIecrB nocJryx(fina
MeTOAI4ITeCKHM KTIOITOM K I,I3)^{eHI{rc r4 ApyrUX, MtUrOUCCne,4OBaHHbD( paHee, CTOpOH

QusuolorHr ilvnaHvs. prr6. Croga cne4yer orHecrr.r orKpbrBruyrocq Bo3MoxHocrb trc)rqarb
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B 3Kcnep[MeHTix in vivo, B cor{eraHukr c ocrpbrMrd orrbrraMr4 npoqeccbl n[IqeBapeHldt,
B qacrHocrlr, Torrorpa$zrc pacueflneHvrfl vr BcacbIBaHI,Iq H)[pI4eHToB Ha nporDKeHHI,I

n[rueBapr,rreJrbHoro rpaKTa psr6, ene 3aBI,IcI{MocrIa or rl{fla ero crpoeHl,It.

Brruonnenue noAo6nbrx r4ccneAosanuia 6uro reu 6oree aKTyanbHo, tITo Bo BpeMt

1960-1970 rr. r,r paHee oreqecrBeHHair r{ MrrpoBar nureparypa coAepxanu tpafiye MaJIo

cseAeHufi o cnoco6nocrr{ rrurrleBaprarenbHofi cucrenru pu6 pacqertn-qrb, BcacblBarb,

a raKxe gKcKperr4poBarb HenepeBapeHH).Io nuqy u rlpoAyKrbl o6uena.
06 r4HTeHcr.rBHocrr4 rrr,mreBapr{TeJrbHbx rrpoqeccoB cyrr4nv v Hepe.4Ko cylsT 14 B

Hacrotrqee BpeMs roJrbKo rro aKTLIBHocrpI noJIocrHLD( vl KI4IIreqHbD( Qeprraenron.
Kax ynouuHttrrocb paHee, gro 6ruro BbBBaHo MeroAr4trecKLIMLI TpyAHocrtMvI, cBfl3aHHbIMr{

co cpe4ofi o6urattus prr6, cnoxHocrrMu nprlMeHeHvs. y lavrx SuctynrHux I-I Apyrllx
MeroAoB I4ccneAoBauuit, ucto.lrb3yeMbrx n pa6ore c BbrcIIrI4MI4 )ItrrBorHblMrr, a raKxe c

oco6esnocr flvlz xr,rMr.rtrecKofi o6pa6orxu.

B ro xe BpeMq rrruIeBapeHue rlHTepecoBano Hac c roft noruqr{r4, r{To rIpeBpaIrIeHLIe

nr{TaTeJrbHbx BerrIecTB KopMoB B }rcr4BoTHOM OpraHr{3Me flBIrAeTCs. pe3ynbTaToM

n:auuoAeficrBus. MHoxecrBa npoqeccoB, cpeAr4 Koropbx na:xnefiuryro ponb lrrpaer
rrepeBapr4BaHpre rrurrlu. 3sas 3aKoHoMepHocrr,r pa6orsr nr4IIIeBapI4TeJrbHoro aflilaputa Lr

MexaHr{3Mbr ero agLailTa\r4u x nosAeficrBrrro pa3nr{qHbrx SanropoB, Mo)ICHo pa:pa6orarr
cnoco6u yfipaBneHrrr lpoqeccaMr4 nepeBapurr,anvs, rI ycBoeHI,Iq rurarerbHblx BexlecrB
KaK rryreM co3AaHlar cucreMbr nog6opa KoMrroHeHToB B paquoHbl, TaK I,I o6ecneqenraevt

onpeAeneHHoro pe)Kr.rMa H ycnonufi xoprvrilenvs..3ro nossoJrr,rr 3HaqI4TeJIbHo noBbIcHTb

eQ S exrunnocrb npeBp auIeHHr nurareJrbHbD( B errle crB KopMoB n pu6nyro rpoAyKlrl4ro.

flpoqeccrr nrdrrleBapeHr4q Mbr HarraJrr{ r,r3yrarb oAHoBpeMeHHo c olpeAeneHl.IeM
rrepeBapr.rMocru KopMoB, HarrrrHas c 1962 r. B xaqecrBe MoAeJIbHbIx o6rexros 6rtru
us6panu 6enrocoqAuufi xapu c He[pepbrBHbrM Tr,rrroM rrprraHprs, He LlMerorlufi xetryAxa u
coJuHoKrrcnoro rrnrrleBapeHr4r, 14 paAyxHa Qopenr ne.narnqecrufi xIITIHLIK c

noprlr4oHHbrM rrr4TaHueM, o6nagaroqzfi xopouo pa3BLtrbIM )KenyAKoM, cucrervrofi
m{n opr4rr ecKr{x np r{AaTKoB r.r Kop oTKpIM KI,IIU eqHI,IKoM.

B npoqecce MHofoJrerHr,rx cHHXpoHHbrx uccnegonanuft xnMraqecKoro cocraBa
xr4Myca (ocrarron rrvrlJvr, nepeMerrransoil c nruIeBapr{TeJrbHblMn coraun) v pesop6qzz
orAenbHbrx H)4pr4eHToB Ha rrocneAoBaTeJrbHbx )ruracTKax nulleBapuTenbHoro TpaKTa

6ulo ycraHoBneHo, qro, HecMorpt Ha puBnl4rlr.rs B Tune ft4TauvIfl, crpoeHLII4 opraHoB
ru{rrleBapeHr4\ 14 KaqecrBe KopMoB, rrepeBap[BaHr.re B KrrrleqHr.rKax prr6 ocyulecrBJulerc.l B

cpeAe c BbrcoKr.rM u orHocrrreJrbHo rrocrosHHbrM co.qepxaHl4eM BoAEI (80-85%)
(Il{ep6una, 1970; Il{ep6raHa, KasraycneHe, l97la; Il{ep6una, Tp.rurltra, 1973a).
B xelyAre Sopenu ru,rqa o6soAH-f,ercq B 3aBucrrMocrr.r or ee rrepBoHar{iurbHofi sra:lcHocrpl
r4 Anr4TenbHocTr,r flr4rrleBapeHr,rr.

Pearqu-f, cpeAbr B Kr4ureqH[Kax onpeAenrercq y pu6, KaK v y BbIcIrII4x

rro3BoHorrHrm, pH )KeJrqv u flaHKpearr.rqecKofo coxa (I[ep6uua, Kasnaycxeue, I97la;
Il{ep6zua, 3puan, I97 I ; Tpxrr,rxuHa, I97 5).

Xxrranqecrue r.r3MeHeHr.rr, Korophre npereprreBaer rrpu nepeBapI4BaHLIu

3afnoqeHHafl,fivfir\a, rlMeror y o6oux BlrAoB cxoAnrrfi xapaKTep.

Ha uacconoM Marepr{aJle, ncqr4cJurBilreMcq corHrrMr,I noAonblTurrx prr6, snepsbte

6ruo ycraHoBneHo, qro y Kapla pacqerrnenne v BcacbrBaHr.re Bcex lr3yrreHHbx BeIrIecrB
(crrporo flporerlHa, 17 aunnoxr.rcJror, o6ulux JrHnrrAoB, nerKo- r.r rpyAHorl.r.qponll3yeMbrx
yrneBoAoB, o6ulero Konr,rqecrBa Mr,rHepaJroB, $oc$opa, KaJrbrlr{Jr, rr,rarHur)
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OCHOBI{bIE HAIIPABM 1il4. I4PE3YIIbTAT6I

Y Qopenu raKxe snepsue 6rrro ycraHoBJreHo, rrro nepeB apuBaHve nlrrrlg pr
BCaCbIBaHI4e [poAyKTOB ee pacueflneHur npo}tcxoAr{T Ha BCeM rporD(eHr.ru
n[IlleBapr{reJrbHoro rpaKra (I!ep6uHa, TpxuruHa,1973,1973a; Tprrraxuua,lgjT.

Tpa4uqzoHHo nonartulocb, tITo x(eJryAor Qopenu cJryxr.rr roJrbKo AerroHt4pyroqprM
opraHoM, rAe I,IAer nepBvrlHarl o6pa6orxa nruIH HCI H Qeprr,reHraMvr, 3a cqer qero
ocyulecrBJlterct leHarypaqzq 6ema r{ ruAponr3 elo noBepxHocrHbx ceqsefi. OAsaxo
HaM yAanocr snepsbte rroKuBarb efo aKTnBHoe ) {acrue Bo BcacbrBaHvrvt. B gasucrrl,rocru or
ycnonufi 3Aecb Mo)Ker 6srrr pe:op6uponano Ao 29% 6emon, 44oA JIHnLIAoB,

260/o yrneBoAoB oT HX o6ulero KoJrr,rrrecTBa, IIoJD reHHoro c nurqefi. B to x(e BpeMfl

ocHoBHbIM MecroM BcacbIBaHrIr flBllaercfl. nepe4uIafi orAen KHITIeqHI,IKa vI o6lacts,
npr.rMbrKaroqru K nr{ropruecKrrM npr.rAarKaM. lIpH orIpeAeneHHLIx curyalluqx 3Aecb

MOXeT 6rnr pesop6uponaHo rc 90o/o AocTynHbrx r,I3 nl{rlu 6elxol, xplpoB I4 yTJIeBOAOB.

Marculuyrvl ;^ns nvnv1LoB oKa3aJlct crporo JIoKarII,I3oBaHHbIM e o6racru nnnopfirrecKnx

npr{AarKoB (TpxrrarIana, Il{ep6una, 1974). llpr'r a4anTa\r4r4 pu6 x KopMy MaKcI{Myl!{bI

BcacbrBaHr4r Apyrl{x [r,rrareJrbHbD( BerqecrB Moryr pacflonararbct B IreHTpanbHofi 'Iacrpl
Kr,ru eqHHK a vIM CAB I,IraTbCt B CTOp OHy nunoput{ecKl'Ix fl pI'IAaTKOB.

B sa,{Hefi qacrr4 Kr.rlreqHuKa, ne4yrqefi K anycy, o6reurr BcacbIBaHI'It pe3Ko

coKparqarcrcs. OAsaKo r,r 3Aecb B orAenbHble MoMeHTbI Mo)ICer 6sIrr pesop6HponaHo

3HaqLITeJIbHoe KoJII,rqecrBo 6erxoe LI yrneBoAon (ll{ep6uHa, Tpxtrlruua, |973a)'

pesrorvrupyr 3Tr,r pe3ynbrarbr, cneAyer cxa3arb, qro a*uM13 o6urupuoro

gKcnepqMeHTaJrbHofo Marepr,raJra, noJrrleHHoro B rlpoqecce pa6orsl KoJIJIeKTI{Ba
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u tpu""noftugx $ynxqrafi ruureqHl'IKa psr6 r KaqecTBy KopMa'

ycnoBlrrM KopMneHI4q 14 cpeAbl o6rtut"". B qaCTHOCTI'I 6rtna BbItrBJIeHa 6UCfpaf

aAarraqplrr K xr,IMI4rIecKoMy cocraBy pa3nruHbD( rpynil yrneBoAoB' B pesylrrare grofi

eaxHofi oco6eHsocru Kapnbr ni"o6pan" cnoco6nocrb III'ITarbct pasnoo6pasnoft

pacrr4renbnofi nuulefi (M.^l!ep6raHa, T. IIlep6uua, Ka:laycreue, 1977; Tpoonrr'roea,

lgTg). B npaxrruecKoM rrJraHe 3rr4Mr4 pa6orauu 6ula [oATBepxAena QusuoJlorl'IqecKat
qerecoo6pa3Hocrb BKJrroqeHr,rr B r4cKyccrBeHHble KopMa rils. KapiloB 6oluuoro

UIEPEI4I{AM.A.

KOJIpIqeCTBa paCTI4TenbHbD( I,IcTor{HI,IKOB.

K ApyrHM saxrrefiuprrd pe3ynbraraM zccreAosaHufi nuuleBapeHur prr6
1960-1980 rr. cneAyer orHecru omKpbrmue Ho6o?o npoqecca - sadozeuuoil txcxpequu.
Oso 6sIlo cAenaHo Ha ocHoBe r4crroJrb3oBaHr,rr Mero.qa r{HeprHbrx BerrlecrB rtpld
cuHxpoHHoM I{3) IeHprv xvtMlftrecKoFo cocraBa coAepxcuMoro KLIUeqHVLKA VI BCaCbIBaHVt
rII,ITareJIbHbD( BeIrIecrB KopMoB. @eHouen gHAofeHHofi ercnpequu 6:ut o6napyxeH HaMV
B nepI4oA 1965-1980 Fr., KaK y HerrpepbrBHo nvraroqerocr n He r4Merourero )r(eJryAKa
nonuQara Kap[a, TaK LI y nopllt4oHHo rruraroqeficq xnuluofi Sopenu, o6naAaroqefi
)KenyAorIHo-KLIIueqHbIM rIHIIIeBapeHr,reM. lly6luxaquu 6:r^nu cAeJraHbr 3HarrHTeJrrHo no3xe
nocJre rrrlareJrbHbrx MeroAr,rrrecKr{x rpoBepor (ll{ep6uua, 1973, 1980, l9g4a, 19946;

3ugorenHar gKcKpellut ycraHoBneHa Ha MHoroJrerHeM MaccoBoM Marepr,rane,
rcoropnfr cBlrAereJlbcrBoBuul, trro flocr)mneHr.re KopMa B nr{ilIeBapurenrssrfi rparcr pu6
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conpoBo)KAaercs. BhIAeneHI,IeM B ero rroJrocrb vr3 BuyrpeHuefi cpeAbr opraHr.r3Ma
pa3ruqHbx BeIrIecrB HeKopMoBoro flpoucxox4eHr4fl (norrlnuo nocrynarcuvx c
nr4rrleBapHTeJrbHbrMH coxarrau).

Y4anocr BhuIcHI,ITb, tITo y pn6 nau6oJlbrrrarl r.rHTeHcr{BHocrb groro [poqecca
na6nroAaercs B IrepeAHLIx orAenurx [rurleBapureJrbHofo rpaKTa v recHo cBt3aHa c
KaqecrBeHHbIM LI KoJII{qecrBeHHbrM cocraBoM KopMa u 6olee Br-IpuDKeHa npr4 pe3KoM
HelocrarKe vIwI ng6srrre orAenEHbIX rrprrareJrbHbrx BerrlecrB, T.e. B cJr\4rae
yuc6 atau crrp o B aH H or o rrHT aH:afl .

B rona cJD lae, ecJII4 Kap[ flrlTancr KopMoM c H[r3Kr4M coAep]Kanr,reM 6erron
(uenee 1506), KoJrl{qecrBo Bbl,qeneHHoro gHAoreHHofo a3ora MorJro rocrurars 25yo
or cbe.qeHHoro. llpu HarvIqtfi4 B KopMe MaJroro KoJrr4qecrBa cbrporo xupa (>2%)
B coAep)KI4MoM KLITTeqHLIKoB ero oKa3brBaJrocb 6olrrue z 2-2,5 pa3a, KaJrbrlvfr - n 2 paza
14 r.L. (Illep6una, Kasraycx eue, 197 5, II{ep6uHa, I97 3, I 990, 1 994).

V Qopenu, rIMeIoilIefi 6onee c;roxsrrfi xefiyAorrgo-Kr.rueqHbrfi rparr, gJreMeHTbr
peryntquu oKa3anplcb BblparxeHHsrnara 6onee orrrerJrvBo, qeM y Kapna. llpra upzerrae oAHofi
nopIII4LI KopMa Ha 1 r ee Maccbl o6HapyNuBaJrocb BbrAeneHr4e B rroJrocrb xeJryAKa
N 640 Mr cyxolo BelrlecrBa, B ToM qucre 160 rr,rr [porer.rHa, 140 rvrr yrJreBoAoB,
72 ur null'IAoB. llpu perynxpHoM AByxpzBoBoM rrkrraHrlr4 )4)oBeHb DHAoreHHofi excrpequn
coKpalqzucs s I ,5-2 pasa. flocrlmleuus s olracrb fir{noprlrecKr.rx [prr4arKoB z rosxofi
KHrrrKr,r 6snu 3Haqr,rreJrbHo MeHbrrrr{Mpr, qeM B )KeJryAoK (TpxrraruHa,lg77).

Ha 3ToM ocHoBaHI4I,I 6rrl cAenaH BbrBoA, qro SBoJrrorIHoHHo nrrpa6oraHHax
allanra\ut Qopenu KaK xI{IIIHI4Ka K orHockrreJrbHo cra6ulurouy cocraBy rruullr
cnoco6crsoBana B03HI,IKHoBeHHIo 6olrurefi 3aB[cr,rMocrr.r or KatrecrBa KopMa, qeM
y Kapna, npzcnoco6JleHHofo K IrrrpoKoMy cneKTpy rrvtra:a:zl (Il{ep6una, 1980, 19846).

Onzcannrrfi y pu6 SeuorraeH eu4orennofi 3KcKpeqr{r4 no3BoJrr4n rrpraATpr K
3aKnIoqeHI4Io, rrro ra coBeplrreHHiur Qoprraa 1ytracrvfl nr4lrleBapr,rreJrbHoro anilapara B
o6ll{err'r o6uese BeIrIecrB, Koropau 6ura o6napyxeHa cHaqiura y cenbcKoxosqficreeHHbrx
)KHBorHbDr (Pa:eHxon, 1948) 14 3Harr[TeJrBHo no3xe - y qenoBeKa ([[nrrrun, 1974;
falnnepuH, Jla3apen, 1986), AocraroqHo xoporrJo BbrpDKeHa ylre y Hr{3rrrux
Iro3BoHoqHbIx, qro rloKa3aHo HaMr Ha npr.rMepe prr6 (Il{ep6vna, 1973, 1980, 19846;
Tpxvrxuna, 1973, 197 7).

3ra npucnoco6urenrHilI AetreJlbHocrb nr{qeBapr.menurofi cracreMbr Kopperr,rpyer
coorHoIIIeHI4t BCaCbIBaeMhD( BeIrIecrB 3a cqer vrx no[onHeHrar vg opraHr{3Ma
Suszolornuecxu Heo6xoArrMbrMr,r coeAr4HeHI4rMr4, Koropsre nu6o orcyrcrByrot, na6o
coAeplKarct B nI,IuIe B HeAocraroqHhrx Konr,rqecrB€x, a B cJrlqae vg6rrrxa oHLr ylaJrflrorct
vI3 opranusua. B pBynbrare BcacblBaeMzur cMecb nprE6mExaerca K norpe6Hocrx1a
)KI'IBorHoro opFaHl{3tua. ComacHo coBpeMeHHhrM npeAcraBne:avrfly^, nogo6noe BbrAeJreHr{e
B IIOJIOCTb nI4IrIeBapLITeJrbHOrO TpaKTa 3H,qoreHHbrx BeIIIecrB, KOTOpbIe nocJre
pea6cop6quu BHoBb BKrroqalorc-f, B rpyroo6opor B opfaHr,r3Me, cnoco6crnyer
HOPMANbHOMY OCYIqCCTBJICH}IIO XI,IMI,III ECKI{X IIP OqCCCOB B TKAHfl(.

Taxzu o6pa:ou, pe3ynbrarbl gKcnepr,rMeHToB rro3BoJrr,rJrr.r BburBr.rrb y Kap[a u
Qopem 6olrruoe cxoAcrBo vI o6rque c renno{poBHhrMa xr,rBorHbrMra a,qanrr.rBHbre
3aKoHoMepHocrI'I B pa6ore rurqeBapl{TeJrbHoro annapara, qro no3BoJu4T rxrlpoKo
[c[onb3oBarb HaKoflnenHrrfi B xfl.IBorHoBoAcrBe 0[6IT r.I B npaKTHKe KopMnenvlr prr6.
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B 3aKJrroqeHr.re SToro pzl3Aena cneAyer orMernTb, trro I{ccneAoBaHI'Ir

nurrleBapr4TeJrbHbD( $yurqufi Mbr npoBo4nnu c IIeJIbIo coBepIrIeHcrBoBaHI'uI cocraBa

rorr,r6uropMoB lI [oBbIIrreHI,Iq nx [poAyKTlIBHoro yeitcrut, a TarcKe Art BblsBre:,j.uf. toia

crapr4tr KoHTaKTa MelKAy KopMoM 14 opraHrr3MoM prr6, Ha Koropoil npoucxoAtT

uau6onsrul4e fl orepl,I [I,ITareJIb HbIx B elrrecrB.

I43 yTIEHI,IE III4TATEJIIHIX C B OIZC TB P A3 JII{IIHbIX B I4AOB

KOPMOBO|O CbIPb'

Oanofi r43 ocHoBHbrx 3aAar{ Harrr[x uccne1osaHuia KoHIIa 1970-x - eropofi

noJroBr4Hbr 1990-x roAoB rrpolllnoro sexa 6Hro coBepIIreHcrBoBaHI'Ie MeroAfir{ecKI'IX

npr4eMoB, HarrpaBJreHHbrx Ha rroBbrrrreHlle eSQexu.IBHocrI{ KopMneHrrt [ocpeAcrBoM

r4crroJrb3oB a1:,lts pa3nrllrHbrx $arcropon AIaeTLIKI4 u ycttolvtit rrvralvls. C srofi qenblo 6ulu
ony6;ruronanrr <<MeroAr,rqecKr4e yKa3aHr4s uo $usuoloruqecxofi oUeHKe rItITareJIbHocrI'I

nopro" 4nx pu6> (Il{ep6nna, 1983), B KoropbD( rIoMI{Mo Marepl4zlnos BHI'MIPX no

*upny u Qopenra 6rrryr r4cnoJrb3oBaHbr Marepualrbr E.M. Manraronofi, I4.H. Ocrpoyuonofi,

AA.-lIIa6i1;tug1oir, JI.II. PuxKoBa, B.B. JlanpoBcKoro, H.T. Cepreenofi I'I ApyrI'Ix. B sux

)^{r4TbrBzlnprcb oco6ennocru npoBeAeHr{r gKcrrepHMeHToB c MonoAblo Lr B3pocnblMpl

Qopnrauu Sopenu I4 pa3nlltrHbrx BI'IroB lococefi.

B Aalrnefiruerrl HoBbrM 3neMeHTOM yCOBepIIeHCTBOBaHI,Iq 6bIlO OnpeAeneHl{e

<cKopoB) AocT)aHbrx He3aMeHlrMbrx aMr,rHOKI4CJIOT, T.e. oTHOIITeHI{t npoueHTHOrO

coAep)r(aHvJr aMr{HoKr,rcJrorbr B KopMe K TaKoBoMy B ({,IAeanbHoM)) 6eme. 3a <<uAeanrnrrfi>>

6elox 6rrna npr,rHqra paccquraHnas HavtvI Ha ocuoBanuu co6crBeHHbIX I{ nl'ITeparypHblx

AaHH6IX arotpa6rroaTb Kapna B aMI,IHoKrrcJIoTix' BhIpDKeHHaJI B [poqeHTax x rax o6Uefi

cyMMe (Il{ep6una, Ca-nrrona, 1987).

O4nonperraeHHo ) {IlTbrBaJIIlcb r{ neperlr4cJreHHble BbIIIre o6rrlHrre plt6ono4urte

xapaKTepr,ratr*". llo srofi cucreMe K KoHr{y rrepBoro Aec.flTl4neruq XXI s. 6Hru rr3yqeHbl'

rroMr,rMo 6olruroro q{vclra orAeJrbHbx xorrl6uxoptuoe, 60 ocHoBHbD( u HerpaAHIII4oHHbIX

KoMfroHeHToB, B ToM tII4cJIe 16 sIalOn 3epHoBblx I{ npoAyKToB IIx nepepa6orxu, 16 BHAOB

pa3nl{qHo I,I3roToBJIeHHbrx XMbIxoB u ruporon, 2 nI'rga 6o6oBbx' 16 BHAoB cblpbq

)r(r,rBorHofo [poncxo)rc;1eH:.llfl, B ux qr4cJle 6 eI,IAon prr6uofi M)rKrr, pa3nl'IilHbx rexnolorufi
rr3roroBJre""", 10 [poAyKToB ruurpo6uocvtlTe3a, a raKxe 2 su/La ecrecrBeHHofi nuqu.

C qellro [paKTr{rrecKoro r,rc[oJrb3oBaHr,rr fleperrncneHHblx xapaKTeprrcrl{K rIpH co3laHilvI

peqerrryp xou6nxopvron [ns, prr6 6uru cocraBJIeHbI o6o6ulesssIe ra6nnusl

roaQQraqneHToB nepeBapr.rMocrz 6enoB, )KI,IpoB, yrJIeBoAoB, MI,IHepiLnoB I'I 9Heprun.

Taxxe 6rur npe4JroxeH nopjrAoK nr{Mrrrr4poBaHut AJUI Kapla AocTyrlHbrx He3aMeHI'IMbx

aMHHoKI{cJIoT B pa3nl{qHbrx BI,IAaX xorvr6nxopMoBoro cblpb.f,, peKoMeHAoBaHbI HopMbI

BBo.IIa u 3aMeHr{eMocrr{ orAeJrbHblx BI4AoB cblpbt rrpl{ KoMnJIeKTaIIuu xou6uroprraa,

npr{BeAeHbr ra6nnrlu xrrpHoKptcJrorHoro cocraBa pacrllTenbHbrx I4 xcI'IBorHbIX xupoB.

O6o6qenue 3rr{x Marepr4iuroB AaHo n ny6nuraqrau M.A. Il{ep6unu (1979), a nau6olee

nonHo oHH npeAcraBJreHbr nogr(e B KHr,Ire <<Kopulenue prr6 B upecnoro.quofi

aKBaKynbrype> (IIIep 6nua, f aurtruu, 2006).

Bnocre,ucrszr4 Ha srofi ocHoBe pa:pa6oranrr cnoco6rr noBbIIIreHI'It

[poAyKTI{Bsoro AeficTBt4t KoM6uxoptrlon Ans Kapila u lIacTI'IqHo Anq Qopelu [yteM

Koppefr{poBaFI]/'e. cocTaBa aMrrHoKr,rcJroT 14 paclul{peHl{t 3Hepfo-[poTeI'IHOBOTO

orHorueHr4q. flepeuucneHHbre r{ccJreAoBaHr4t no3BoJILIJII4 co3Aarb cepurc peqelryp

nrrcoxoe$Qexrrannrx xorvr6uropMoB Ans MonoAII (peqenrrt cepuv BEC-PX) H craplllfix

Bo3pacrHbD( rpyrr KapnoB, BbrpalqvBaeMblx B npy.qax (cepuu CEC-PX, MEII, ME )'
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C 1978-1979 n. roMr4Mo cnerluurJrr,r3r{poBaHHbrx 3aBo.qoB I1o srLIM pellerraM B MaccoBbx

KoruqecrBax BbrrrycKarrz KopMa rrpeArrplltrus, MuttucrepcrBa 3ilroroBoK.

,{lx Sopenrr, BbrparqueaeN,rofi B ycnoBr,rrx peq[pKyntIIHoHHbD( cI,IcreM, coBMecrHo

c raQegpofi 6proxunruu KTI,IPIuX nponoAr,rnacb oIIeHKa nuTareJlbHocru rou6I'IKopMoB,

6uonorHqecKr.r aKTr,rBHbD( BerrlecrB H orAeJlbHbrx BI,IAoB cblpb-n (pu6nax MyKa pasrurunofi

TexHoJroru[ r.r3roroB ]re$r4s5 MqcoKocrHar MyKa r,r MyKa pI3 orxoAon nepepa6offiu $une
KiurbMapoB , pflA )KMbrxoB Lr urporoB, 3JraKoBbrx, pzl3JlrltlHbrx xnpon). B pesynrrare 6rrn

paspa6orau pqA HoBbrx peuenryp 4nx Sopenu (Cepreeya, 1984; Cepreena, He$egona,

1989; Cepreena tr Ap., 1989, 1990).

Bacrcuun meopemuqecKuM umozort pa6om 6amo ycmaHolneuue cxodcmsa peaKquu

pat6, pasnuttant4uxcn munol4 nut4esapeHufl, Ha cnequQuuecrcue oco6eHHocmu ocHosHbtx

ucmoqHuKor KopMono?o cbtpbn. 3mo daem 6o3u4o)tcHocmb ucnonb3oaamb s npaKmuqecKux

qentx dauHbte, noryqeHHue Ha oduux eudax put6, npu*teHumenbHo rc dpyzuu, coKpau4an

meM caMbtu o1reuat u spetttt sKcnepuMeHmarbHbtx pa6om (Il{ep6una, 1979, 1980,

1984a).

P A3 PAE O TKA O I43 I4OJI O f I,TTIEC KOf O O F O CH OB AHI,I.fl
HOPMI4POBAHI4'I I4 TEXHO JTO|I4JI IIPI4MEHEHT4A KOMEI4KOPMOB

rIPr4 BbIPAITII4BAHI4I4 KAPTIOB B nPvAAX
flpurueHeHue e 1970-80-x rr. npotunoro BeKa B rpoMbIIrrneHHbIX xogsficrnax

KopMoB nonrrruenHofi nprrareJrbHocrr{, npou3BeAeHHbD( Ha cleqrIaJII,I3IapoBaHHbD(

npeAflpuqrrarx Munprr6xo34 Bo MHorr4x cJrfrarx He AaBarIo oxs4AaeMoro pu6onoAHoro 14

eKoHoMr,rirecKofo e$Serra. floerouy na6oparopnu 6ruo rop)ru{eHo BbulcHrrrb rpl4rrrHbl

co3.rlaBrlref ocs llorox(eHvs'

AHa-[us npor43BoAcreeHHofi rlerru Bcex 3JIeMeHToB TexHoJIorI{I{ KopMneHrrt lI
o3HaKoMJreHvre c peKoMeHAarenrnofi nr{Teparypofi nosnorunu o6napyxl{Tb nau6onee

cla6oe 3BeHo, Koropoe perrrarcuul,r o6paaou BJrr4tJIo na e$SexulBHocrb rIcnoJIb3oBaHI,It

rovr6uropMoB B npoMbrrlneHHocrr.t. ZNa oKasanocb HopMrrpoBaHlde rou6nxopMa, Koropoe

BeJrocb rro HopMarr,rBaM, cocraBneHnbrM no gKc[eprHblM AaHHrIM Ha ocHoBe pu6ono4urrx
pe3ynbraroB rrpr,IM eH enraq roN,I6pIKopMoB n p rt6xosax.

B csqsu c orcyrcrBr{eM Teoperuqecxofi rr 9Kc[ep[MeHTa-IIbHofi paspa6orKlz 3Tofo

Bonpoca ilepeA na6oparop[efi scraJa HoBa.s 3aAaqa: KaK BbulcHrrrb, KaKoe KoruqecrBo

xorvl6uxopMoB, BHocr.rMbrx B ilpyAbr, floeAaercs pu6arr,ru u c xaxofi cKopocrblo IaAyr y H]IX

npOqeCCbI HaCbIIIIeHLIII LI BOCCTaHOBJIeHI,IS anneTLITa B 3aBLICHMOCTIa OT TeM[epaT]pbl t4

Kr..rcnopoAHbx ycJroBufi. Pa6orbr B groM HarrpaBneHvIvl, :e^a'uarble B KoHIIe 1970-x u
3aBeprrreHHbre K cepeAr{He 1980-x roAoB rrporrrnoro BeKa, npoBoAI,InI4cb B ocHoBHoM

cvravrr4 BbrnycKHr,moe MCXA ul,r. K.A. Tul,ruprseBa, a BIrocJIeAcrBI,IIl HaIIrzx acilI4paHToB

r,r corpyAHuxon H.B. Pexy6parcKoro I4 A.IO. Kucelena.

Pasee npr{MeHrrBlr[ecq Ars. grux rlereft MeroAI,rtIecKI,Ie no.ryoAbl He AaBanu

AocrarorrHo HaAexHbD( KoJrr{qecrBeHubrx xapaKTepI{crI,IK nllTanur psl6 xoru6uropMauvI,

a raKxe Bo3Mo)r(Hocru pa3Aenrrb B vu,. Kr,rureqHrrKix xou6nxoptua v KoMrIoHeHTbI

ecrecrseHHofi xopruonofi 6asrr. floerorvry HaM nputunocb paspa6arunarr HoByIo

rrao1usuxaquro MeroAlrqecKzx np[eMoB onpeAeneHl{t{ cyroqHLlx paql{oHon y pu6.

B ocHoBy 6ul noJlolceH zssecfiIrrfi cnoco6 ) {era I{HAeKcoB HanoJIHeHvt

nocneAoBareJrbHbD( )rqacrKoB Kr.rmeqHlrKon pnr6 qepe3 paBHbIe nepl{oAbl Ha6moAeHfifi e
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reqeHl,Ie cyroK (Baykov, 1935), roroprrft BbrflonHqncr [yreM B3BerrrvBaHr4r vrx
co.qep)Kl4Moro u peKoHcTpyKrlr.ru ero cocraBa no BoccTaHoBJreHHbrM BecaM.

HonstutE gJIeMeHTaMu 6:c':r.u:. peKoHcrpyKrlr4r Macchr cbeAeHHoro KoM6zxopua,
Koropat Benacb c l4crlonb3oBaHl,reM HoBbrx xoe$QnqueHToB rrepeBapr{Mocrn, ocHoBaHHbx
Ha pe3ynbrarax III,ITI{poBaHHbrx Bbrrrre uccneAosanuir m{qeBapeHr{r KapnoB nepzoAa
1966-1975 roAoB; y.Ier BpeMeHrr rrpoABr,DxeHrarr nnrrlr4 rro KuureqHr,rKy prr6
(Pery6patcxzfi, 1985); a rarcKe ) rer BnI4tHI,It Haron:nennfl, KaIIJer{Hr.rKa Ha cKopocrb ero
ocso6oxAenux (Pery 6p ar crcuia, flepruuu a, I 9 8 7 ).

EcrecrseHHas rruxla peKoHcrpyr4poBilnacb no BoccraHoBJreHHbrM BecaM vl

roe$SuqueHTaM rlepeBaplaMocrrr. Yxa.:anHrre olpeAerreuvr flocJryxr4nlr [cxoAHbrM
Marepl.ranoM Ant pacqera cytoqHblx parlr4oHoB psr6 e pa3rurrHbre cpoKr,r Bererarlr4oHHoro
ileplloAa. [Io4po6no MeroALIKa orurcaHa B HarueM pyKoBoAcrBe (II]ep6uHa,
Pery6parcxufi, Kzcelen, 1987). I,Icnom:yr ero, KoJrJreKrr,rB pa:pa6oruHxon co6pzur
o6uupnufi Marepl{an no LIHTeHcuBHocrr4 rrurranns, pa3HoBo3pacrHbrx ryyfiil Kapna
B I-VI soHax pu6onoAcrBa. Pa6orrr npoBoAr4nr4cb Ha rrporr)rceHrpr Bcefo nepIloAa
BereraIII4I4 npu pa3n[qHblx TexHoJrotvsx BbrparqlrBaHzr, [pr{eMzx KopMneHLrq vl

peqerlTlpax rou6uropuon. B pe3ynbrare 6ura paccq[TaHa cyroqHzrs v ce3oHHaJr
pL.ITMI,IKa nlztTAHVIfl, CefOneTKOB r4 ABIXIeTKOB Kapna, yCTaHOBneHO BpeMt HaCErrrIeHUt p:';,6
KopMoM I4 BoccraHoBJleHrre arlnerrrra. Kporrae roro, 6ulo oilpeAeneHo Brrvrsnvre Ha 3Tkr

rrpoqeccbl TeMrleparypHoro 14 Kl{cnopoAHoro pe)Kr.rMoB, crerreHu o6ecneqeHuocrz prr6
ecrecrBeHHofi nuqefi, gactotu pa3Aaqr4 KopMoB, Maccbr r.r Bo3pacra pu6 (Kucelen, 1984,
1 985 ; Kracenen, Pexy6parcxui4 1982).

A.IO. Kracenenrru (1985) c ucrroJrb3oBaHr.reM MeroAoB MareMarr.rrrecxofi
crar[crl{Ku 6uro rIoKtL3aHo, qro B ycnoBuqx [pyAoB ocHoBHoe Blrarnve Ha Benaqr{Hy
cyroqHblx paIIuoHoB pu6 oxassrBaror rpn Sarropa B cneAyrorqefi locne.4oBareJrbHocrtr:
coAepxaHl{e Kl4cnopoAa B BoAe, TeMneparypa BoAhr 14 v'acca prr6 (cu"rra vx Brrvrantrfl
coorBercrBeHHo: 44%; 26% u 6%).

Ha ocHoBe Kor[qecrBensofi xapaKTepr{crvrtr4 cyrorrHbur parlr{oHoB pu6 v
coorHoIIreHvIA B ulrx xoru6nKopMa rr ecrecrBesHofi nuuu B nepr{oA Bererarlrrr4 (Kucelen,
Pexy6parcruft, 1982; Pery6parcrHfi, 1982, 1985; Kuceles, 1984, 1985; il{ep6vira,
Kucelen, 1985) 6ura paspa6oraHa Ho6at, QusuonozwtecKu odocuoeauHafl, cucmeMa
Hopuupoaauun rcou6uKopltor Anr ceroJrerKoB r4 AByxnerKoB Kapla, Bbrpaulr4BaeMbrx B

rlpyAax (Il{ep6nua, Krlceren, 3afiqen, Koro6osa v rp, 1986). OHa npegHa3HaqeHa Aru{
npaKTruecKoro lacrrorb3oBaHllq B npoMbrrlJreHHbD( xossficrnax rrpu prBBeAeHrrrr Kapna B

MoHo- v lonl,IKynbrype. flpe4noNennrrfi cnoco6 HopMupoBaHr.rr Anrr Bo3Mo)KHocrb
nporHo3r{poBarb KoJrr,rqecrBo rou6uxopua, Koropoe HaAo BHocprrb B [pyAbr B

3aBI,IcIlMocrrI or cpeAHero Beca pr o6qefi Maccbr psl6, reuneparypbr BoAbr, a raKxe
cesoHHofi !.n:r.aMvIKkr ecrecreeHHofi xopuonofi 6agrr v [r,rrareJrbHocrr4 KopMa.
flpu pacuerzx HopM 6stu y{TeHbr Heus6exHbre rrorepr{ xorrr6zropMoB or MexaHraqecKoro
paccerrBaHufl 14 9KclpaKllllrr B BoAe, or pacrbureHr,r.f, B npoqecce ilvrTaH,ufl. Kaprra fi
3aBprclrMocrb gTr,rx norepb or arperarHoro cocro.sHnrr KopMa. Kponre rofo,
rIpeAycMaTpI4BuLIIaCb KOppeKIIr,H HOpM npz U3MeHeHr4rX KOHrIeHTpaWpr KVICITOpOAa r.r

rrprTaTeJlbHocTr,r Kop Ma.

Cucreua HopMr{poBanraq xord6rzKopMa Borrrna cocraeHofi qacrbro n <I{ucrpyr<uuro
no KopMneHI4Io ceroJlerKoB r,r AByxnerxoB Kapra, BblparqrrBaeMbrx B rrpyAax)) (II{ep6uHa,
Kncelen, 3afiqen, Koro6oea, 1988). O6o6qerue pe3yJrbraroB npaKrruecxoro
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npI,IMeHeHHt peKoMeHIlA\r4ir no HoBofi cr{creMe HopMr,rpoBaHr.rr KoM6r.rKopMoB npr.rBeAeHo

B KHr.me M.A. Illep6vwrr, A.IO. Kucelena, A.E. Kacarxusoft (1992)

I,I3 y[IEHI4E PEAKUI4I4 Opf AHI43MA KAPIIA HA IIOB p EXIAIOIIII4E
Bo3AEIZcrBr4ATEXHoJIof I,rrlEcKoittvtd,tru1||vtEHTApHotZnpnpoIst
B nepldoA 1980-1990 fr. 6srro HccJreAoBaHo BJrr4flHve Ha MoJroIb Kap[oB

npoqeccoB BbIJIoBa r,r3 npyAoB, r,rx rpaHcnopTr,rpoBKr,r 14 nepeca4Kr4 ug oAHr.rx rareropufi
flpyroB B Apyrne. B qacrHocrr,r, noxa3aHo, qro BeceHHrs nepecaAKa KaprroB vt3

3TIMoBzLIIrHrIX npyaoe B HarynbHbre npeAcraBJurer co6ofi MorrlHoe crpecc[pyroqee
sosAefrcrsue, nocJle KoropoFo n nepnrrfi Mecqq Haryna B npyAax Ha rperb cHr,rxaerct
cKopocrb pocra roAoBt4KoB vt Ha rrerBeprb yBenr,rqr,rBaercr norpe6uocrr pu6 B

rorvr6uroprvrax (Eernna, 1987).I4syreHa peaKrlur KpoBeHocHofi cucreubr MoJroAH Kapna
Ha nlnoKcr{rc (1,2 Mr O2ln), Anr.rreJrbHoe oxnoKAeHve Ao reMneparypbr 0-0,2"C,
TeMneparypHble cKarrKH, HHBur3HoHHoe v uuQexquoHuoe 3apDKeHHe, Bbrrr)DKAeHHyro

ABI4FaTenbHyrO aKTIIBHOCTb IIpU rOnOAaHr.rU) a TaKX{e npn illdTaHu'.

He4o6porauecrBeHHbrMt4 KopMaMr.r (MaprervnrHoB r,r Ap., 1984; flpxorra6er, JluMaucxnfi,
T. II{ep6nHa r.r Ap., 1986).

KponouxBal MeroAr.rqecKilr pa6ora B sroM HaflpaBneHr.rr,r 3aBepr[vrracb no46oporra
KoMnneKca noKa3areneit p^ns, Tecrr.rpoBaHHr QusnoJrornqecKofo cocrorHr,rr MoJroAr,r Kapna,
KOTOpbIe AanH BO3MOXHOCTb KOHTpOnHpOBaTb ee peaKrlr.rlo HA CI,'Jry V

npoAoJDKI,IreJIbHocrb eosAeficrsr{s noBpe)r(Aaroqux Saxropon (-fpxorr,r6eK u Ap., 1986a).
B ero xe BpeMt KonJreKrr.rB aBropoB (-fpxorra6eK H Ap., 1986) co3Aan cnpaBotrHr4K ro
Quezo;rorHH prr6.

Acnupaurxe T.E. Po4nHofi yAzurocb BburcHrrrb, qro B vrnrycrpr4anbHbD( ycnoBrrflx
oAsofi rr: fJIaBHbD( npuqr4H LrHToKcnKaqHn pu6 [poAyKTaMr,r HenonHoro pa3no]KeHr,rt
6elxa, Koropble HaKannr,rBarorcr B BoAe u3-ga HeAocrarovnofi eQQeKTHBHocrr,r oqHcrHbrx
cLIcreM, flBrsercs. npucoeAr{HeHr,re K reuouo6HHy HHTpriroB r.r ero nepexoA r Qoprray,
Hecnoco6nyro K nepeHocy Kr.rcJropoAa, - MerreMorJro6uH. Merreuoruo6uHelauq
conpoBo)Khaercfl KucnopoAHbIM roJroAarueM, TopMo)r(eHvteu o6ueHHbD( nporleccoB rr
pocra pu6 (PoauHa, Ilep6rana, 1991; Po4uHa, 1993; Rodina, Shcherbin4 1993).

B pesynrrare norcKon 6srr co3AaH MlrHepulnbHufi npeuuxc <<Tpecva> (Il{ep6una,
PoAnHa, Epuaron, 1992). IIpH aneceHvrvt B BoIy ero cocraBHbre qacrvr, lpoHr.rKiur qepe3

xa6pu, Bcrynalor B KoHKypeHTHbre orHorxeHr.rq c HuTpr.rraMr.r vt HrarparaMr.r, rrro
npeAynpexAaer pa3BIdrHe MerreMofJro6uHeuzvt. B npor,r3BoAcrBeHHbnr ycnoBr,rqx
3aMKHyrbIX crlcreM npeMraKc fipoflBr.rn cnoco6Hocrb cHlr]Karb r4Irvt flonHocrbro ycrpaHsrb
roKcl{qecKoe 4eficrefie HI-ITpHToB v crr{Mynr{poBarb pocr KapnoB Ha 20-40%.
Ognonperraeuno orMeqeHo floBbrrrreHr,re ycrofivuBocrr,r pu6 K He6laronpurrHbrM
ycnoB[qM r.r cHr.rxeHr,re onacHocrr,r HaKonJrenufl,Hvrrpvrron (Po4una, 1993).

Eonsruyro npo6-rrerray B KopMneHun pu6 flpeAcraBJrflror vt aHmunumamenbHue

Qarcmopa4 codeprcauquect B Kopl4o6ot4 cbrpbe. Heo6xo,quuo 6ruo BbrqcHr-rrb creneHb r,rx

oTpr,rrlaTenb Horo Brrvtr^nvrfr Ha opFaHH:u p 116.

CHa.Iana 6uro noKa3aHo orpr,rrlareJrbHoe Bo3Aeficrsue uyru6utopoB nporer.rHa3
coeBoro urpora Ha repeBapr.rMocrb ero 6enra r{ KopMa B rlenoM y Kapra (II{ep6uHa, l97I).
n.A. Eyxoneq (1985, 1985a) nepnofi y,qaaoc6 KorrriqecrBeHHo oxapaKrepr.BoBarb
orprrllareJlbHoe Blr:afllave Ha pu6 flra roccfirroJla ug xJrolTgarul,rKoBoro mpora.
B elo npl4cyrcrBl,Iu yrHerarr[cb nr{ilIeBapr-rreJrrHarr v AbD(areJrbHarr Qynrquu,
a raKxe o6ues BerrlecrB, pe3Ko cHr,DraJracb nepeBapr,rMocrb KopMa, TopMo3r.rncr pocr.
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B sror )Ke nepnoA 6ulo oxapaKTepu3oBaHo HeraruBHoe BrrvrflHne na uera6oJltl3M H

QusuoloruuecKoe cocrorHr4e MoJroAr,r Kapna npoAyKToB nepeKucHoro oKI,IcJIeHLIt xcl4poB

(Jlucenro v Ap., 1987) v paspa6oraurr MeroAt4rrecKr.re rolp(o4bl K AI,IarHocrIdKe

aJrHMeHTapHbD( ToKclrKo3oB Kapla tto Quruonoro-6uoxIal{ta.recKLIM rIoKa3areJUIM

(TypeqxrEfi , I4rrbr4Ha, Jlncenro v Ap., I 990).

AcnupaHrxa B.H. Banosa (1982-1999), ucnonmyq uop$onoruqecKl4e vr

feMaroJrortFlecKue MeroAbI, nogo6pana Al,IarHocrr.rrrecxufi KoMTIJIeKc AJUI BbltBreHvfl,
paHHHx ct4uit arrr{MeHTapHbD( naronorufi y MoJIoALI TrIxooKeaHcKltx lococefi
(rerrr, cr,rMbr rd Kr{x(yqa). Esrro rtoxiBaHo, r{To Bo3HHKHoBeHHe HapylxeHkIfi n crpoeHuu
rrr4rrleBapurelsHofi cprcreMbr vt KpoBLr o6ycroueHo B ocHoBHoM )tsenuqeHl,IeM
AnuTenbHocrr4 rrpecHoBoAHoro nepuoAa v KopMneHZq prr6 ,qoJlro xpaHlrBtxuuvlcfl.

KopMaMr{ (Banona u Ap., l99l; Barona, 1995). flpuo6pereHHble arI,IMeHrapHbIe

rraroJroruu npen.f,TcrByror nepexoAy MonoAu B cocrosHlae cuorrHQuKaIIHI,I (Banona,

1998, 1999). Paspa6oraH cocraB neqe6noro rou6urcoprraa (Illep6uHa, Ba-roBa LI Ap.,
flaresr l\b I 7 I 3 53 7, npuopurer 5.0 I . I 989, perrrcrpalrux 1993).

B KarlecrBe cnoco6a cHuxeHr.rq Herarr,rBHoro gog.[eficreut ecrecrBeHHblx

ToKcHKaHToB, coAeplrarqr{xct B punnr.rrrHbrx KoMnoHeHTix xotrl6r,rropua, 6ula ficnblTaHa

?Kcmpy3un VcraHoereHo, rrro npoAyKTr,rBuoe AeficrBrre raKI,IX KoMnoHeHroe Kord6lrKopMa

Anfl prr6, KaK coensrfi, pauconrrfi u ropuuvHrtfi [rporbl, coAep]Karru.Ix 6yreru
co6crseHHbrx r4 rvrnxpo6Hrx roKcr4HoB, B pe3ynbrare nocJle 3Kcrpy3I{I,I cyqecrBeHHo
rroBrrrl aer cfl vtx AeroKcI{KaIIur (UIep 6uua, C alrrcona, f alrlu ruu, | 999).

JI.H. .{yua HarrrJra eQ$errurrrufi cnoco6 noBbrrxeHufl, rrvffarelrbHocrl,I KopMoB Ant
survryrorqefi MoJroALr npyAoBoro Kapna B cJrf{ae 3aMeHbr B ero cocraBe )KlaBorHoro cblpbt
Ha Apoxxesoe. OH 3aKrroqaercs s o6orauleHr4r,r KopMoB MHHepanbHbIMu rIpeMHKcaMI4,

coAepxaqr,rMr,r MrrKpoAo3br ceJreHa uito4a. Cnoco6 3alrluilIeH aBTopcKI4M cBHAereJIbcrBoM

(AWa, Il{ep6uua. A.c. l\b 143344,1988).

I43YTIEHI4E MI4HEPAJIbHO| O I]I,ITAHI4' P bIE

BHuuanue Ha 3To HarrpaBneHr,re rrccJreAonauufi 6rmo o6paueHo no np[ql4He

MaccoBofo npoflBneHuq cKererHbrx aHoMaJrvir y Jrr,rqI4HoK u crapruvx rpyn[ Kapna B

ycnoBrux renJroBoAHbrx xo3rficrn, oco6esHo B cl{creMax c peqLIpKyJItIrIdoHHbIM

eoAoo6ecnerreHueM. Bulo ycraHoBneHo, qro 9To cBq3aHo c orcytcrBlleM n nurauuu prt6
ecrecrBeHsofi nuulu - nonHorleHHoro ucroqHlrKa MI{HepanoB H BHTzIMrrHoB, Koropoe

Bbr3brBaer HapylxeHr.re cHHTe3a xoctrofi TKaHH, conpoBoxcAaloqeect Bo3HI,IKHoBeHrreM

pasHoo6pasHbx ypoAcrB, TopMo)KeHrreM pocra r.r noBblllesHoft cMeprHocrbro.

Anarura.{ecKoe v gKcnepr,rMeHTa;rbHoe pr3)^IeHrre MuHepullrbHoro o6uesa y
Jrr.rqr.rHoK r,r MonoAu Kapla rro3BoJrr,rJro paspa6otarb cnequzulrr3upoBaHHttfi npeuuxc MB-1.
Ero npzvreHeHr,re Ha JrLrrn4HK{x Kapna coBMecrHo co craproBrru xou6uKopMoM PK-C3M
B ycnoBurx peqr{pKyJrrrluoHHbD( ycTaHoBoK coKpaTuno KoJIHqecTBo cKeJIeTHbD( ypoAcTB

c 70-60Yo lO l4o/o, rITo COilpoBo)KAtuIOcb ycKopeHheM pocTa I4 OHI'DKOHI'IeM cMepTHocTH

MiurbKoB y 2,5 pasa (Il{ep6una, faurruH, Calrxona, EoeBa, 1992).

filt nosAHefi MonoAH vt ceroJrerKoB Kapna 6ruu patpa6orann npeMI,IKcbI,

coAep)Karrlr4e sS$errunHrre KoMno3rrquu conefi opro$ocSopnofi KHcJIorbI

c Br.rraMr.rHou C, Koropbre npeAynpelcAanr.r pa3BI{TI,Ie ypoAcrB rr crI,IMynI,IpoBa-IIH pocr psl6

ua22-47%o. (Il{ep6nua, r{anynuc, fausrrun, 2000 )
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C qenuo KoppeKrlr{u cocraBa rorra6uxopMoB rro $oc$opy r,r B Kaqecrse noco6us
trpw r4x pa:pa6orrce 6rr,ru BbrlonHeHbr oflpeAelrenufl KoJrr{trecrBa r,r AocryrrHocrr,r Anq
Kapna $ocQopa ptAa KoMnoHeHroB roru6uxopMoB r.r pzr:nutrHbrx colefi. B o6o6rqeuHoM
tsIrAe sro rrpeAcraBneHo B KHr4re M.A. lllep6uss u E.A. faurrrnna (2006).

I4yqEHI4E OEMEHA BEIqECTB
B MeroAI,IqecKoM nJraHe, r,rMer B pacnopfiKeHur,r 4}-netuuit 6anx AaHHbrx,

cI{HxpoHHo xapaKTepu3yrorrlr4x xuMnqecKr.{fi cocras n Maccy pu6 n HaqaJre r{ KoHrIe
gKcnepl{MeHToB, a raK}Ke r{x .4Jrr,rreJrbHocrb, Mbr nocraBr4Jrur nepeA co6ofi qenb
ficrlonb3oBarb 3Tor Mareputlfl Arr Koruqecrneunofi orIeHKH r,rgrrreuerurfi e o6l,reHe BerrlecrB
y pu6. ,{nx eroro 6un npe4no)KeH AocraroqHo rpocrofi MeroAr4rrecxzfi npuerra, xoropsrfi
oKa3arlct [pIaroAHbIM Anr conocraBl4TeJrbHofo aHaJwl:,a usrdeHeHfifi n rraera6oru43Me He

ToJIbKo nlrrarou1l4xc.fl, Ho r4 roJloAaroqux pu6. Ero. cyulHocrb cocrouT B onpeAeneHrlu
coorHolrreHllt Bo.{bI u nracrr,IqecK[x BerrlecrB B e.qlIHr{IIe npnpacraroqefr vrvr
y6nrnaroulefr Maccbl pu6. OcHosHoe ycnoBr{e co6nroAenne cr.rHxpoHHocrrd B

onpeAeneHl4qx Maccbl r4 xr4MuqecKoro cocraBa prr6 n HaqzlJre r{ KoHrIe 3KcnepHMeHTa
(ll{ep6zHa , 19846,20 I 0).

llepnouauaJlbHo 6rrno ycraHoBreHo, rrro Hau6onee cunbHoe BJrr4JrHlIe Ha
rlpHpacTaloqylo Maccy, KoTopoe BhrpDKaeTcs B cABrrrax cooTHorrreHrnr BoAbr vl

rIJIacrI,tlIecKI,IX BeIrIecrB, Bbr3brBaer reMfleparypa, Bo3pacr pu6 vr) ecrecrBeHHo,
reHerr4qecxu e oco6esHocrr{ (II{ep6uHa, 1 9846).

,{alee, rrpr,t oIIeHKe Br:r,itfllr.vts. KarrecrBa rrvffaletvrs. yAarrocb [oKa3arb, qro 3aMerrleHr.re

B paIIHoHax prt6 ecrecrnennofi xrasorHofi nurrtrr4 xorr,r6uropMoM coilpoBoxAaercr pe3KkrM

cHI,IlKeHHeu o6no4HeHHocrr,r [pr4pocra (ero cryrqeHraeu), ycr4neHueM crrHTe3a nr4nr{AoB
(n orAelrHbx cn) {aqx Ao 3-5 pa:) H coKparqeHueM BKJIroqeHI,Iq B TKaHrr MI,IHepaJIoB
(I!ep6uHa, flepruuna, 1988). CxoAuue v3MeHeHr4s B AerrrApararlrau nprpocra vr

aKTIlBaIIfirr nunoreHe3a Ha6mo4arr{cb [o3AHee flpu rdcrrhrraHrara srrcoro6eJrKoBblx KopMoB,

I.uclar,a:g,cl4poBaHHbD( rlo He3aMeHr.rMbrM aMr.rHoKrrcJroraM, a rarcKe B cnlrqae npucyrcrBrrfl
B KopMix aHT[[I4TareJIbHbIX Saxropon paanzvnofi npr4poAbr. O4HonpeueHHo orMeqanocb
pe3Koe cHLIxeH[e cKopocrla pocra, 3aMe.qneHr4e crrHTe3a 6erra r{ BKJroqeHr.r-fl MVHeparoB
(II{ep6uHa, 20I 0, Il{ep6raHa, C anrxona, Eou4apenx o, 2007 ).

3ror uero4Iavecxufi rrplreM 6rrn ylaqHo racrronb3oBaH rrpu paspa6orxe
BbllrleoflucaHHoro peqe[Ta xou6uroprr,ra MIIC AJrr rpeA3r.rMHefo rrvrrartnr ceroJrerKoB
Kapra (II{ep6nHa, Carsxonl vr gip.,2004, 2007), co3AaHprr{ noJrrrBr.rraMnHHofo npeMr4Kca
|IK-II r xou6zxopMaM Anq Kapna (Il{ep6rana, faurrrun, flepuruua, 1999), a rarcKe rrpu
nog6ope oTITI4MILIIIHbD( Ao3r{poBoK p-xaporuna B BLrAe nperrapara <<Burarou>>
x rou6uropMy Anr ceroJrerKoB Kapra (EoHgapeuxo, Il{ep6uua, 2010). C srux xe
r'ozuuuit HaM yAanocb oxapaKTepr.r3oBarb oco6enHocrra o6uesa BerrlecrB y MoJroAr{
ca3aHo-KapnoBbD( ru6pu4oe v vrx polnTenbcrzx $oprvr B 3aBrrcrrMocrr,r or ycnonzfi
ilvlranr4s. e oceHHrfi repuoA (ll{ep6una, Ku4oe, 2004). Ha uarepuaxax 1965-2005 rr.
6nlpt o[peAeneHbl I43MeHeHr,rr B ruera6onfisNae pu6 (n ocHoBHoM xapnonrx),
npol,I3ollreAlrrue [pI4 coAep]Kaukrpr prx Ha MoHoAr,rerax 6oree qeM r43 50 nngon KopMoBoro
cblpbq v HecKoJIbKLIX AecrrKoB roru6lrxopuon c vrx BKnroqeHHeM. Ana-noruquue
LIccJIe.IoBaHI4t BbIrIoJIHeHbr c KoMrroHeHTaMr,r ecrecrBeHHofi roprr.roeofi 6a3st u prr6nofi
uyrofi pa3nl+rHbrx rexnonornfi r.r3foroBJreHr.rr (Il{ep6nna, 19846, 2010, II{ep6uHa,
Ca-urxona, Eongapenx o, 2007).
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I,IurepecHoe Bo[noqeHr.re onrrcassufi cnoco6 HarrIeJI B ac[]IpaHtcrofi pa6ore

A.E Kacarxusofi (1988). Llccneayn xr,rMr,rlrecKufi cocras HKpbI, evr6puoHoB, JITIqLIHoK [I
MoJroALr, eft enepearc yp.urocb Konr{qecrBeHuo oxapaKTepl43oBarb rIocJIeAoBareJIbHbIe

r.r3MeHeHrrrr xr4Mrr3Ma pocra vr pa3Bvrrtrfl, Kapna or orrnoAorBopeuHoft I,IKpI{HKI{ Ao
lepexoAa JrraqHHoK K aKTr,rBHoMy [r,rTaHr{ro r,r Aanee Ao ceroJleTKa rlepeA nocaAxofi na
3r.rMoBKy, rr llocne ee oKoHtIaHIrt.

OI43I4OJIO| I,TLIECKI4E ACIIEKTbI CO3AAHI4' PETIPOIYKIII4OHHbX
14 CTAPTOBbIX KOPMOB Mfl OEbEKTOB AKBAKyJIbTyPbI

Pa6orrr na6oparopvrvt B 3ToM HanpaBneHr.ru 6sIru Harrarbl B KoHIIe lepBoro
1ecflTnnerus. XXI B. r.r BeAyrcfl B coAp)DKecrBe c ra6oparopuefi feHerI4KLI lI ceneKllufi.
B Hacroqrqee BpeMs oHr,r HarrpaBneHbr Ha co3AaHr4e penpoAyKIII{oHHbIx rov6znopMoB An.u

ocHoBHbD( o6rerros aKBaKynbrypbr c yr{eroM rronoBhlx I{ ce3oHHbrx oco6ensocrefi
uera6onu:rraa prr6 B pa3nr,ItlHble nepnoAbl co3peBaHl4fl nonoBblx npoAyKToB.

Irlueercs ycneuruufi orrbrr pa:pa6orru peqerrros no.{o6Hrtx rou6uropMoB An-f,

caMoK Kaprra, KoTopbre cnerlr4anr,r3krpoBaHbr Ailfl rro3AHe-oceHHero v BeceHHefo

npeAHepecroBbrx nepr4oAoB (KaracoHon, Il{ep6uua, XH4xon, 2008). B ilepcreKrl{Be
rrnaHr,rpyrorcx pa6oru rro co3AaHr,t]o cneqpraJrr,r3l{poBaHHbrx KopMoB AJUI caMoK ocerpoBblx
pu6.

Bropoe HarlpaBneHHe uccneAoeaHLIfi

cmapmogbtx KopJvrog HoBozo noKoneHu.n !.JrA

nepr{oAoM uocreu6puoHilJlbHoro pa3BI4TI4t.

3AKIIOqEHI4E
IIo urorau BbrluenpeAcraBJreHHbD( MarepuafloB, cneAyer, rrro Bce BbrnoJIHeHHbIe

IaccJreAoBaHr,It 6ulu noAquHeHbr peilreHrrro AByx KJIIoqeBbIx, DrILI3oAtIqecKI4

repeflneraBrrruxcq, npo6nerra prr6ono4crna. flepnaq - 3To Bbu{cHeHI{e flpuquH Maccoeofi

rulerru MonoAr4 B npoqecce 3r{MoBKr4 B rrpy,{ax 14 IrorIcK cnoco6os rIoBbIIrreHu{ ee

BbDrr,rBaeMocrrr. Bropax - co3AaHr,re Sueuororo-6uoxurral,IqecKux ocHoB Anq pa3pa6orxu

nrrcoxoeQQexrunHrm xou6uxopuon, cnoco6nsrx yAoBnerBopL.ITb Bo3pacrHble

uorpe6nocrrz prr6, Kynbrr.rBrrpyeMbrx B pa3nuqHblx ycnoBlasx. CtoAa xte [pLIMbIKaIor

Boflpocbr nu6opa v uo4uQuraquu rexHororufi r.BroroBJIeHLIt xotu6uxopuon vr ux
nprrMeHeHu-f, s xosqft crB ax p a3nl,Ir{Hbx rI,IrI oB.

Pa-:nurue BToporo HanpaBneHr{s uccteyoyayuit, rnaBHoro rlo o6rervry vI

rrpoAoJrxr,rreJrbHocrrr, cr[uro Bo3MoxHbru 6naroAapx 6ornurofi vero4z.recrofi pa6ore.

Ee pesy.urrarbr no3BoJrr4Jrn npeoAonerb HaMerr.rBrrreect K cepeAl{He 1950-x roAoB pe3Koe

orcraBaHr4e $usraonorvrv rrr4Tanux pst6 or raKoBofi nrrcruux xl,IBorHbrx rr Ha orAeJIbHbD(

srarrax oflepeAr{Tb pa3Br.rrve MHpoBbx rrccneAoBanufi eroro nnaHa. K nan6olee Ba:KHIIM

orHoclrrcr paapa6orxa nplrMeHr{TeJrbHo K BoAHbrM opraHI,I3MaM rIHAI4KaropHoro MeroAa

onpeAeneHr4s nepeBaprrMocTr.r trcKyccTBeHHbD( rI ecTecTBeHHbIx KopMoB B coBoICy[HocTI,I c

rr,ro4ra$ura\ueft u nog6oporvr KoMnJreKca MeroAoB xI4MurIecKIdx orlpeAenesuit (Illep6una
1964,1971). B 4alruefimeu Ha ero ocHoBe 6ur cosAaH An'a pu6 opraruna-nrHufi cnoco6

orreHKr4 ponu orAeJrbHbx hHrpeAr,reHroB B IIrrrareJIbHocrLI pauuoHoB (ll{ep6una,
Tprvrxzua, 1975).

Bnepnue B Mr.{pe u n uau6o.nee [oJrHou o6rerr.re 6rtwt onpeAeneHbl noKa3areJILI

nepeBapr{Mocrr,r ocHoBHbD( r4 HoBbrx prcroqHr.rKon xona6uxopMoBoro cblpb.f,. I4ccneAonano

BlrvtsHvre pqAa 3Konorr{qecKrrx, feHerr4r{ecKr,rx 14 arILIMeHTapHbx Qarropoe, a raKxe

rocneAHero neplloAa paspa6orra
Jrr4rrllHoK TennoBoAHrur pu6 c KoporKI,IM
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cnoco6oB I,I3foroBJrenvfl cbrpbfl r,r KoM6rrKopMoB Ha cloco6Hocrb pbr6 v3BJreKarb rr3 Hr4x

fIIITaTeJIbHbIe B erIIeCTBa.

Baxnrru 3TarIoM flBmacb paspa6orra <<MeroAuqecKpD( yra:annfi [o
$usuolornvecxofi oIIeHKe rr.rrareJrEHocrr,r KopMoB Anr pu6> (Il{ep6rana, 1975, 1983),
no3BoJII{BIrIux onpeAenurb rroJroxvreJrbHbre h orpr,rrlarenbHbre csoficrsa 6onee
60 rpaauquoHHblx vt HerpaAHrIHoHHbrx KoMloHeHToB xoru6uxopuon, a rarur(e Aarb
xapaKTepncrl,IKy noJresHocrr,r u rleJrecoo6pasHocrr{ [pr{MeHeHr.rq ocHoBHbrx rexnolorufi
r.{x rr3roroBnrenvrfl c nosltqzfi coxpaHHocrl,I u yn) {IrreunvflrrvrrareJrbHocru.

TeopemuvecKuM umozoM ?mux pa6om 6atno ycmaHo*reuue cxodcmna I peaKquu
pat6, pa3nuuaau,Ffficn munoM nuu4esapeHut, a maK)rce cenbcKoxosnilcmeeuuam
)rcusomHbrx, Ha cnet4uQuu ecrcue oco 6 euuo cmu KopMo saw cpe d cme.

Cos.qaH cnoco6 olpeAeneHnr cyrorrHbD( parlr4oHon y pu6, ru,rraroulprxcs B rrpyAax
cMecblo rou6nropua v ecrecrseHHofi rrvrrrrr, BbrqJreHeHbr vt r43)rreHbr Qaxropu,
BrHqIoqI4e Ha I,IHTeHcHBHocrb flvranvfl pu6, v Ha srofi ocHoBe pa:pa6oraua

$zsuororzqecKrl o6ourosaHHas cvcreMa HopMr{poBaHr4r xoru6uxopuoe Nrfl Kapna
(Il{ep6una, Pexy6par cxuir, Kucelen, 1 987).

B reoperuqecKoM nJIaHe r4crroJrb3oBaHve Mero.qa llHeprHbrx BeqecrB Anq r{3) {eHr4t
nulrleBapeHat Iro3BoJl[rno onucamb Heu3*ecmHbte paHee cmopoHbt monozpaQuu u
roKanu3at4uu acacbtnaHun ocHonHbrx HympueHmos u dorcasamu cosMer4eHue B

npocmpaHcmne u speMeHu $epueumamurHoao pacu4enneHufl 6et4ecm6 u pesopdquu ux
npodyrcmoe (Il{ep6uua, 1965, 1980, 1984). Tanrce 6utno ycmaHo*neHo omcymcmnue
npmtoit Konuuecmseuuoil Koppennquu aecrcdy pacnpedeneHueM aKmurHocmu npomeo- u
aMuJtorumuqecKux nonocmHbtx u KuurcqHbrx QepueumoB u acacbtnaHueM npodyrcmoe
paculenneuun 6enxoe u yznesodoa (TpoSnrr,roBa, u gp. 1975-1979).

B axHefi IuI,IM pe3ynbraroM nplr r{3yqeHrru nruIeBapeHraJr {Br,rJrocb raKxe orKpbrrr4e
HoBoFo npollecca - eudozeuuoil erccxpequu, cBvrrerenbcrByroqero, qro rruqeBapr,ITeJrlHa;r
clacreMa pu6, rax xe KaK pr Bbrcrrrux [o3BoHoqHbrx r.r qenoBeKa, ocyrlecrBnrer o6ueHHsre

$yHrqrau (Il{ep6rana, 1975, 1980, 1984).

flepevucneHHbre peynbraru Qusxonorr{qecKr,rx r4ccneAoBarruft 6svnn noJrfreHbr
KoJIJIeKTI{BoM corpyAHrrKoB na6oparopufi, $uzuororuu r4 KopMneww pst6, Koropbre B

npoqecce pa3B{Tvrfl I,IHcTHTyra cyqecTBoBul[u pa3AeJrbHo r4Jrr4 coBMecTHo, A Ha3BaHHA

Koropblx MeHtJII,Icb or <<ra6oparopurE Qnsuororuu>> v <oa6oparopuu KopMJreHr4r)

4o <<l a6 op ar oplrrr S usu or orx v ilvrr anvrfl . p u 6>.

B uacronqee BpeMr na6oparopvrfl Hocu'r Ha3BaHHe <na6oparopux QuzuoJroffirr
rr KopMneHur prr6> orAena <<6uorornqecKr.re ocHoBbr arBaKynbrypbr>.

Iocre repeBoAa BHI,II4IIPX n pafioH r. ,{rranrpoBa B Harrare 1960-x roAoB
npoIIIJIOfO CTOIeTI,Iq B KOJrJreKTr,rBe yonerrrHo BeJIr{ rrccleAoBaHr4c LI 3ail\vrTvnvr
p-ucceprar\vrtr M.A. Il{ep6una, E.3. 3puau, C.[. TpauruHa, T.B. Il]ep6una,
JI.H. TpoQrIMoBa, A.IO. Kr,rcenee, T.E. Poazua, VI.A. Xugron. Vqvrnucr B acrupaHrype,
6swtu coplcKarentMvtvllrvr flpoxoAr4nr,r craxr{poBKy c nocneAyrorqefi saqurofi 4ucceprarlufi
corpyAHLIKrr pa3nurrHbrx r{Hcrr,rryroB u la6oparopufi BHI4I,I[PX: 3.fl.. Maxapona
(KTI4PIII4X), P.C. Hrxonoea (KacnHI,IPX), JI.A. Kyrepenxo (MoIaHI,IPXC),
K.M. MeHAKoBI4rr (|II4HPO), A.E. Kacarruna (EeIHI,IPX), A.C. fupren (EenHlIPX),
IO.H. rlurpnucxar ([uenponerponcxufi fy), fl,. LllunoxeHe (I4ncruryr 3oorrorupr
H rapaslaronofl4ll A.H. Jluroscroft CCP), M.B. Mnxafiroea (KacnHZZPX),
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C. rc. Kysruun (KTI,IPIIuX), A.A. Canapon (Hyryccxufi fy), VI.IO. Kono6osa
(Acrpu6BTy3), B.H. Ba-rrona (TI,IFIPO), A.A. KuAos (BHI,II4IIPX) u rr,rnorre Apyrlae.

CynlecrneHnrrfi BKnaA BHecJrr4 HayqHbre corpyAHt4KuI4.A. Canrxona, H.B. Pexy6pancrcuil
I4.A. flepurraHa, B.A. Crenuen, 3.A. M1n<oceena, JI.H. AWa, H.B. JIuHttl'tK,

JI.[. EyxoBerl, lI 6eccprenurrfi pu6ono4 - T.f. Cronxpona.

3a yrasannrrfi uepzoA 6srno ony6ruronaso 6oree 450 pa6or, 18 ueroAllqecKltx
pyKoBoAcrB, peKoMeHAaWit vr uHcrpyrqufi, floJr]rleHo 5 anropcxux cBl,IAerenbcrB

u2r'alerrra.
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MAIN DIRECTIONS AND RESULTS OF PHYSIOLOGICAL INVESTIGATIONS IN
THE VNIPRIft BETWEEN 1932 AND 2012

@ 2012 y. M.A. Shcherbina
All-Russian Scientific Research Institute of Freshwater Fisheries, p. Rybnoe, Moscow area

Investigations results on physiology of winter starvation, nutrition and feeding
of carp species have been summarized. New methods of digestibility
determination, nutritiousness estimation, and mixed feeds creation have been
developed on the basis of a modified inert matters method. While studying
digestion, the endogenic excretion as a new metabolic function of the digestive
system has been discovered parallel with the topography and localization of
nutrients absorption. The absence of a positive correlation between distribution
of intestinal enzymes activity and proteins and carbohydrates absorption has
been found.
Key words: winter starvation, physiology of nutrition, method of inert matters,
digestibility, digestion, endogenic excretion, nutritiousness of a feed.
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