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B cootBeTCTBUM C peluenrem MMpesnanyma Bbiclueit aTtectauuorHoit komuceun MutobpHayku Poccum
ot 25 masi 2015 rofia XypHan BKkntoueH B MepeyeHb peLieH3MpyeMbIX HayuHbIX U3faHuii (TekyLume
HOMepa KOTOPbIX UNK UX NepeBo/iHble BEPCUM BXOAST B MEXyHapo/Hble 6a3bl aHHbIX 1 CHCTEMbI
LMTMPOBAHHS), B KOTOPbIX AOMKHbI BbITb ONYBNMKOBaHbL! OCHOBHbIE HayuHble pe3ynbTaTbl AuccepTaLui
Ha COMCKaHMe y4eHON CTENeHM KaHamaaTa Hayk, Ha CouckaHe y4eHol CTeneHI AoKTopa Hayk
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CEJIbCKOE XO3SIUCTBO
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MOHWUTOPUHI SHTOMOKOMIMJIEKCOB MFII:KOVI APOBOW NWEHNLbI
B NNECOCTENWU CAMAPCKOU OBJIACTH

Kannun Bnagumup puropbeBud, A-p 61uon. Hayk, npod. kadeapbl «PacTeHneBoacTBo v 3emnegenves», Pro0y
BO Camapckas CXA.

446442, Camapckas 06n., n.r.1. YcTb-KuHenbckui, yn. YuebHas, 2.

E-mail: ctenolepisma@mail.ru

KntoueBble cnoBa: niwexuua, Cpl/lTOd)aFM, 3HTOM0(baFVI, QHTOMOKOMMNEKChI, AUHaMUKa.

Llenb uccrnedoganuli — coadaHue ycrosuli 05 ¢hopMUPOBAHUS CIIOKHBIX CaMOpe2yIupyoUWUXCa SHMOMOKOMNIIEKCO8
8 a2POUEHO3aX CO 3HAYUMEbHBIMU KOHKYPEHMHbIMU OMHOWEHUSMU npu 8030€/TbI8aHuUU SPO8OU NWeHUUb! 8 yciosusix becne-
cmuyudHo2o npomus epedumernell (oHa. Yyembl HaceKOMbIX NPOBOOUTUCH KOWEHUEeM 3HMOMOIO2UYECKUM CayKkoM no
25-50 83maxoe 8 mpexkpamHol hosmopHocmu 8 nepuod eezemayuu nWweHUUb! namu copmos. B ycrnosusix becnecmuyudHozo
(hoHa IHMOMOKOMNIIEKCHI 8 NOCE8aX APO8OU NWEHULb!I OMAUYaUCs 3Ha4yumesnbHOU NOHOYTEHHOCMbIO. BbisieneHHble Hace-
KoMble-ghumochazu — homeHyuasnbHble 8pedumenu nWeHuUlbl — OMHOCUNUChL K NepeHocYUKaMm aupycos, (humonnasmos, npo-
yum ¢humochazam C Komowe-CocywUuM pomosbIM annapamom, eHympucmebneebiM epedumensim ¢ COCYWUM U ePbi3ywum
POMOBLIMU annapamamu, OMKPbIMOXUBYWUM Ha Ha03eMHbIX Op2aHax pacmeHull epbRywuM ¢humoghazam. SHmomoghazu,
peaynupytoujue qucneHHocms humochazos, npedcmasneHbl XUWHUKaMu U napasumamu. B 2013-2016 e2. sKoHOMuYecko2o
nopoea epedoHocHocmu (31B) docmueanu nonocamas xnebHasi browka, weedckue Myxu 8 ¢hasy 8cxodos nweHuUUbl, he-
HUYHb I mpunc e ¢hasy mpybkosaHus. [pomue epedumenell 8Cx0008 8 yCro8USIX UX 8bICOKOU YUCIEHHOCMU pekoMeHdyemcsi
npednocesHas obpabomka cemsH Apoeoll nweHuyb! cucmemHbiM npenapamom Kpytsep, KC, He oka3bigarowasi ompuyamerib-
HOZ0 8MUSHUS Ha NOMe3HyK0 3HMoMopayHy agpoueHosa. K haze KonoweHus u Havany omknadku suy NWeEHUYHbIM MpuUncom
€20 YUCNEHHOCMb IGPEKMUBHO CHUXa Huxe 3HaqYeHul 3B nonocameili mpunc. Pazgumue 3nakosbix mieli 80 ece 200bi
aghchekmugHo cOepxusanu 60XbU KOPOBKU.

fApoBasi nileHuLa — BaxHeLas NPoLoBONLCTBEHHAS KyNbTypa B Poccuu, rae ee noceBbl 3aHUMaKT OKOMO
13 mnH. ra. B cTpykType noceBHbix nnowagen Camapckon obnactu okono 60% 3aHMMaloT 3epHOBbIE KyNbTypbl,
rmaBHas U3 KOTOPbIX SpoBas niueHuua. BaxHelwen sagayei npy BO3aenbIBaHU NIEHWLbI SBSIETCS NONyYeHue
aKorornyeckn 6e3onacHon NPOAyKUMM, NPy PELIeHUM KOTOPOM MPUOPUTETHOE 3HayeHue OTAAeTcs paspaboTke
BHeApeHMI0 6ecnecTLMaHbIX TEXHOMOMI ee BO3AENbIBaHUA.

Lenb uccnedosaHull — co3fanue ycroBuii 4nsi hOPMUMPOBaHMS CIIOXHBIX CaMOPETYNIMPYHOLMXCS SHTOMO-
KOMMNEKCOB B arpoLieHo3ax Co 3HAUMTENbHBIMU KOHKYPEHTHBIMW OTHOLLEHUSMU NPY BO3AENbIBAHAN MArKOM SpOBOM
nweHups! B necoctenn Camapckomn obnacty.

3adayu uccnedosaHull — N3yunTb BIMsIHWE GECNECTULMAHOMO NPOTUB BpeauUTeneil (hoHa BO3AENbIBaHNA
MSIrKOM SIPOBOW MLUEHWLbI HA CE30HHYK AWHAMUKY COCTaBa W YMCNEHHOCTU HACeKOMbIX-BpeauTenen n ux aHTOMo-
haroB, CPaBHWUTL AAHHbIE MO YNCNIEHHOCTM (DUTOGAroB C UX SKOHOMUYECKUMI NOporamMu BpeaoHocHocTu (AMB).

Mamepuanbi u memoOb! uccnedoeaHull. VccneposaHus npoBoaunuck B necoctenu Camapckoi
obnacT B okpecTHocTsX N.r.T. YcTb-KnHenbckuit B Mae-utone 2013-2016 rr. B noceBax MsArkoi SpoBoil NLIEHWLb
coptoB KuHenbckas 59, Kunenbckas HuBa, KnHenbckas Otpapa, Kunenbckast 2010, KuHenbckas HKO6uneiHas
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(pa3HoBMAHOCTL apuTpocnepmym) Ha nonsix Mosomkckoro HAW cenekummn u cemeHoBoactaa um. M. H. KoHctaHTu-
HOBa. MHCeKTMUMABI B NOCEBAX MLUEHWLbI HE NMPUMEHANUC. YYeTbl HACEKOMbIX 1 MayKoB MPOBOAUIN B YTPEHHME W
BEYEPHWE Yacbl KOLUEHMEM SHTOMOMOTMYECKUM CAYKOM MO hazaM pas3BWTMS MLEHMUbl. 3a OWH yveT genanu
25-50 B3MaxoB CaykOM B 3aBUCMMOCTM OT YMCIIEHHOCTWM HACEKOMbIX B TPEXKPATHOA MOBTOPHOCTW. Hacekombix W
naykoB M3 cayka NMoMeLLanu B OTAeNbHbIe MELLOYKM, JOCTaBNANM B nabopaTopuio, rae 3amapueanu 1 pasdupanu
noA GUHOKYNSAPHBIM MUKPOCKOMOM MO TPOhUYECKUM rpynnam. HacekoMbIX-putoaros U XMLLHUKOB OMpeaensnv 4o
BMAa. BbisiBNeHHble HacekoMble-(uTodary — noTeHUManbHbIE BPEAUTENN NWEHULbI — OTHOCWUAUCH K NEPEHOCUMKaM
BMPYCOB, MepeHoCcYMkam (UTONNasMoB, NPoYUM utodaram C KOMLLe-COCyLMM POTOBLIM annapatom, BHYTPU-
ctebneBbIM BpeaMTENAM C COCYLLMM U IPbI3yLiMM POTOBbIMM annapaTtamil, OTKPbITOXWBYLLMM Ha HaL3eMHbIX opra-
Hax pacTeHui rpbI3ywmum dutodaram. IHTOMOMArK, PerynupyroLme YMCNeHHoCTb (uTodaros, NpeacTasneHsl
XMLLHUKaMW 1 napasuTamu.

Pesynbmamsi uccnedosanuil. Cpean NEPEHOCUNKOB BUPYCOB, COCYLUMX COAEPXKMMOE OTAENbHBIX KNETOK,
KOLUEHWEM CayKOM y4uTbiBanacb B OCHOBHOM OObIKHOBEHHasl 3nakoBas Tns Schizaphis graminum Rond., 3Haum-
TENbHO pexe umMkagka Empoasca sp. B 2013-2014 rr. Hanbonbluas YMCMNEHHOCTb Tren oTMeYeHa B a3y konowle-
HWA SpoBoi NieHnLbl (100-160 ak3./50 B3MaxoB caykoM), gocTuras Makcumyma Ha coptax Kudensckas 2010 u K-
Henbckas OTpaga. CnitoHa 06bIKHOBEHHOW 3MaKOBO TNW COLEPXKMT (DEPMEHTbI, Pa3pyLLAOLLME KITETOUHbIE CTEHKM W
xnoponnacTbl. [TaHue Tnei Ha NUCTbSX BHaYane Bbl3biBAET NOSBEHWE XENTbIX UM KPACHOBATbIX NSATEH, WX Bbl-
COKasl YNCIEHHOCTb NPUBOANT K rnbenn pacteHun [7]. K hase MONOYHON CNENoCTH, B CBA3M C PE3KUM HapacTaHUeM
YUCNIEHHOCTM OCHOBHbIX 3HTOMOMAroB Trei — BOXbUX KOPOBOK U UX MNYMHOK, YUCTIEHHOCTb 0BbIKHOBEHHOM 3naKo-
BOW Tnu CHM3unack npaktuyecku B 10 pas (go 10-15 3k3./50 B3maxos caykom). B 2016 r. ¢ 3aTsHKHOM NpoXnagHom
BECHOW YMCNEHHOCTb T S. graminum B hady TpybkoBaHus coctaensna 50-110 9k3./50 B3MaxoB caykom, Npu 3TOM
Ha [OM0 KpbinaTblX paccenuTenbHuL npuxogunock okono 45% ocobew, mpu YnUCreHHOCTU BOXbUX KOPOBOK
5-8 9K3./50 B3MaxoB caykoM. B pasy konoLeHus yncneHHocTb BoXbMX KOPOBOK BO3pocna 40 16 3k3., @ 3MakoBbIX
TNen cHusunack Ao 9-28 3k3./50 B3MaxoB caykoM. B rodbl nccnenoBaHust YUCNEHHOCTb UMKaakn Empoasca sp. 6bl-
na HanbonbLuen B thady TpybkoBaHWS (2-5 3k3./50 B3Max0B CaukoMm).

Cpeay nepeHoOCUYMKOB (PUTONNA3MOB, TPOUYECKM CBA3AHHBIX C COAEPXMMbIM CUTOBWAHBIX TPYOOK ¢pro-
3Mbl, y4WTbIBaNUCb nonocatas (Psammotettix striatus L.), wectutodeuHas (Macrosteles laevis L.), TemHas
(Laodelphax striatella Fall.) umkagku. Cpegun HUX npeobnapana nosocatas Lukagka, pasBuBatoLLascs B 1ecocTenu
CpegaHero MoBomkbS B TPEX NOKONEHNSX. 3MMOBKa B CTaguu SNLla B NapeHXMMe IUCTLEB W Pa3BUTUE NIMYMHOK Tpe-
Tbero NOKONEHMS NPOXOAMUT Ha O3UMOW MLLEHWLe, NEePBOE W BTOPOE NOKONEHMS Pa3BUBAOTCS TakKe Ha SPOBOW
nweHuue. Makcmym YMCREHHOCTH NONOCATOMN LWKaaKM Ha IPOBOM MLLEHWULE OTMEYEH B NEPBOM NOKONEHWM B (hasbl
TpyBkoBaHUS 1 KonoLLeHus (6-12 3k3./50 B3MAX0B CauKoM).

K npounm BpeauTensm ¢ KonwoLie-CoCyLwM poTOBbIM annapaToM OTHOCUIUCH 3UMHWUA 3epPHOBON Knel
(Penthaleus major Duges), nweHuyHbIn Tpunc (Haplothrips tritici Kurd.), xne6Hbii knonuk (Trigonotylus ruficornis
Goeff.), ctpaHcTBytome knonuku (Notostira spp.), BpeaHbin (Eurygaster integriceps Puton), maBpckuid (Eurygaster
maura L.) n aBctpuickuin (Eurygaster austriaca Schrank) knonbi-yepenaluku, 3nakosele knonbl (Aelia acuminata L.,
Aelia rostrata Boh.), ceeknosuyHbIn knon (Polymerus cognatus Fieb.), octponneunin knon (Carpocoris fuscispinus
(Boh.), noneson knon (Lygus pratensis L.).

Cpeau HWX BO BCE oAbl UCCNeaoBaHMin abCcomMoTHO AOMUHWPOBAN MIUEHUYHBIA TPUNC C MaKCUMaIbHOM
YUCNEHHOCTBLIO MMaro B (hasy TpybkoBaHus, coctasnsasen B 2014 r. 190-420 3k3./50 B3MaxoB caykoM. YucneH-
HOCTb MLIEHMYHOro Tpunca B necoctenu Camapckomn obnactu pesko konebneTcs no rogam 1 B 3HAYUTENBHON Mepe
3aBMCHT OT YCMOBWI Nepe3umoBku. B 2016 r. YUCNEHHOCTb MMAro NLWEHWYHOTO TPUMCa B NOCEBaX SPOBOW MLUEHMLbI
B (hasy TpybkoeaHusi coctaensna 2200-4500 3k3./50 B3Max0B CaykoM, YTO MPEBLILLANO 3KOHOMWUYECKUIA NOPOT Bpe-
AoHocHocTu (AMMB) atoro Bpeautenst B 1,5-3 pasa. OgHako yepes 8 aHeit B basy KONOWEHUS YNCIIEHHOCTb UMaro
MLUEHUYHOro TPUNCa B Mepuoa Havana oTknagku auy, cHuaunack 4o 490 ak3./50 B3MaxoB CaykoM, YTO BbIrno Hike
OB B Tpu pasa. 310 6bINO 06YCNOBNEHO MACCOBLIM Pa3BUTVEM OCHOBHOTO SHTOMOGbAra MLEHWYHOrO Tpunca —
umaro nonocatoro Tpunca (Aeolothrips pascidutus L.) [3], YMCNEHHOCTb KOTOPOrO COCTaBMsna B CPeAHEM
38 3k3./50 B3Max0B Ca4YKOM, @ OTHOLLEHWE YNCIIEHHOCTM MOMOCATbLIN TPUNC : MWEHWYHBIA TpUnc cocTasuno 1 ; 13.
JTNYMHKM NLWEHNYHOrO TpUNca Pa3BMBAOTCA B KOMOCHSIX, rAe NUTAIOTCA (POPMUPYIOLLMMCS 3EPHOM, CKannmBasch B
Boposakax 3epHa. OHU NpaKTUYECKU He OKas3blBaKOT BNUSHUSA Ha xnebonekapHble kayecTBa 3epHa. VX BpedoHoC-
HOCTb 3aKno4aeTcs rnaBHbIM 06pa3oM B CHUxeHUN Macchl 1000 3epeH 1 ypoxanHOCTU 3epHa niweHnupl. MweHny-
HbIil TPUNC MOBPEXAAET MArKYI0 M TBEPAYI0 03UMYI0 W SPOBYIO MLUEHWLY, S4MeHb. B TypLmun YUCNEHHOCTb NIMYMHOK
MWEHNYHOTO Tpunca Ha sumeHe coctasnset go 0,8-1,2, TBepaoit Aposoit nweHuue 9-10, MArKoM SpoBOWA MNLUeHuLe
po 20-50 ak3./konoc [8].

B coctaB JOMMHAHTOB €XerofHO BXOAWT Takke XMEeBHbIA KNOMMK ¢ MakCUMyMOM YMCIIEHHOCTU B dhasy Mo-
noyHoit cnenocty (30-60 3k3./50 B3mMaxoB cavkom). Cpeam knonos-yepenallek npeobnagana BpeaHas Yepenaluka.
ObLan yncneHHoCTb Knonos-Yepenallek B necocten Camapckon obractu 3HaunTensHo konebnetcs no rogam,
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COCTaBNAS B NOCEBaX SPOBOM MLLEHULbI B (ha3bl MOMOYHO-BOCKOBOM M BOCKOBOIA cnenoctn ao 1-3 (1997, 2013 rr.),
10-27 (1998, 1999, 2007, 2008, 2014, 2015 rr.), 47-50 (2011 rr.) 3Kk3./50 B3maxoB caukom [2]. OB ans knonos-
YepenaLlek Ha NiueHnLe B asy MONOYHON CNenocTyu cocTaenseT 5-6 nuunHok/M2, Mpu yyeTax BpeauTenen B noce-
Bax niueHnubl 10 oauHapHbIX B3MaxoB Ca4koM COOTBETCTBYHOT 0bcnenoBaHHoi nnowaan B 1 m2 [1]. Cnepoartens-
HO, 3a nepuog HabNIAEHNA YUCMEHHOCTL KNOMoB-Yyepenallek npesbiwana 3B nuwb B 2011 r. Ha YncneHHOCTb
Knonos-yepenaluek Hamborbluee BNUSHUE OKa3biBanW YCrOBWS 3UMOBKW W YUCMEHHOCTb NapasnToB (ANLeenoB Te-
NEHOMYCOB, MyX hasui).

B necoctenn Camapckoit 06racti 3uMHUI 3epHOBOW Krell, pa3BUBaETCs B [BYX MOKONMEHUsX C NeTHel 1
31MHen auanay3oi auu. Mocne neTHel Auanaysbl pasBuUTHE NIMYMHOK BTOPOTO MOKONEHWS MPOUCXOAUT B OKTAGpE —
nepBoi NONoBuHE HOAOPS B MOCEBAX 03MMON MLUeHNLbI. Knewm nepBoro NOKONeHUs BECHOWM NepecensioTcs ¢ 03u-
MOW MLEHWLbI HA BCXOAbl IPOBOM MLEHMLbI N SUMEHS. AKTMBHBI HOYbKO, AHEM MpsuyTCA B nouse. loBpexaaiot
3NMAEPMUC NIUCTLEB N MONOAbIX NOGEroB, NUTAKOTCS KNETOYHBIM COKOM. Bhille yyacTka NoBpexaeHNs BCXOAb! Xer-
TEIOT W YCIXatoT, YTO ONPeAensieT BbICOKYK BPEAOHOCHOCTb BECEHHEro nokoneHus. B KpacHogapckom kpae 3uMHee
NOKONEHWE BPEaNUT NOCeBaM 03UMOW MNLUEHWLbI, FAe NOTepu ypoxas gocturatot 50% [4].

Cpeam BHyTpUCTEBNEBbIX BpEANUTENEN, MMUNHKIA KOTOPLIX MMEKT COCYLLWA POTOBOI annapart 1 pa3BuBaioT-
cs B cTebnsx 3nakoB, KOLUEHMEM CaYKOM Y4WUTbIBANNCh MMaro recceHckon Myxu (Mayetiola destructor Say.), weega-
ckux myx (Oscinella pusilla Mg., O. frit L.), 3eneHornasku (Chlorops pumilionis Bjerk.), onomusbl (Opomyza florum
F.), Mmepomu3bl (Meromyza nigriventris Meig.), Myx-LBeTouHuy (pocTkoBon (Delia platura Meig.), siposoit (Phorbia
genitalis Schnabl), yepHoi nwennyHoit (Phorbia fumigata Meig.)); ¢ rpbI3yLWuM pOTOBbIM annapaToM IMYMHOK — UMa-
ro ctebnesbix 6rnowek (6onbluon (Chaetocnema aridula Gyll.), obbikHoseHHoM (C. hortensis Geoflr.)), 06bIkHOBEHHO-
ro xnebHoro nununblmka (Cephus pygmaeus L.). B napeHxume nWUCTbEB Pa3BMBAIOTCS MUHUPYIOLLME MyXM
(Agromyza sp.). Cpean HUX JOMUHMPOBANM LUBEACKWE MYXW, MEPOMM3A 11 POCTKOBAs MyXa.

B necocrenu Camapckoit 0briacTu LWBeACKIE 1 pOCTKOBas MyXu1 pa3BuUBaOTCS B TPEX NOKONEHUSX. JIMYNHKM
LWBEACKMX MyX MOBPEXOAIOT KOHYC HapacTaHus noberos, hOPMUPYIOLLMECH KONOCbS. 3UMYIOT IMYMHKW TPETLEro
MOKONEHNS B Nynapusix HKHEN YacTu cTebner B noceBax 03UMON MileHnubl. JIET nmaro nepesnMoBaBLLEro MoKo-
NEeHNs NPOUCXOANT B Mae — UIOHE, Koraa B3pocrble 0cobu B Macce nepeneTarT Ha NoceBbl APOBbIX (MLWEHMUbI, S4-
MeHs1). Ha SpoBOW MLUEHMLE NPOMCXOAMT pa3BUTME NEPBOrO 1 BTOPOrO NOKOMEHWA. HanbonbLuas YCneHHOCTb Ma-
ro WBEACKMX MyX OTMEYEHa Ha 03WUMOI MLLEHULE BO BTOPOI NOMOBKHE Mas B (hady KOMOLLEHUS, Hayana LBETEHNS,
a Ha ApOBOW MLIEHULE — B MEpBO MOMOBMHE WMIOHA B (Pasbl KyLieHWs, TpybKOBaHMS, KOrda OHa COCTaBnsna
B 2014 r., cooteTcTBEHHO 10-60 M 15-45 3k3./50 B3MaxoB Caykom. BTOpOi MakCUMyM YMCIIEHHOCTM MMaro
LWUBEACKMX MyX B NOCEBAX SIPOBOW MLIEHWLbI OTMEYEH B NEPBO Aekade vons B a3y MOMNOYHON cnenoctu (7-19),
TPETUI — B KOHLIE MI0NS, Havane aBrycra B hasy BOCKOBOW cnenoctu (6-25 ak3./50 BamaxoB caykom). buonornye-
CK1e 0COBEHHOCTM MEPOMM3bI CXOAHBI C BronorMyecknMm ocobeHHOCTAMM LIBEACKUX MyX. B nocesax spoBow nwe-
HWLbI YUCAEHHOCTb UMaro MepomMu3bl bbina Hanbonbluen B ¢ady TpyOKOBaHWS B CepeayHe MIoHs, korga OHa Co-
ctasnsana 10-14 3k3./50 B3MaxoB Ca4ykoM. JI4MHKM POCTKOBOM MyXW MOBPEXAAIOT NpopacTaloLlme cemeHa, BCXoabl
3€pHOBbIX, 3epHO6060BbIX, OBOLLHBIX KyNbTYP. B CE30HHON AMHAMMKE YACNEHHOCTM UMaro pOCTKOBOW MyXi B Noce-
Bax APOBOV NieHMLbl B 2014 1. Takke OTMeYeHbI ABa MakcUMyMma: B a3y TpybkoBaHus B cepeanHe uioHs (5-9) u B
asbl MOMOYHOM 1 MOMOYHO-BockoBom cnenocti 10-20 monsa (8-30 3k3./50 B3maxoB caukom). B nocesax 03umoil
MIUEHNLbl YUCIIEHHOCTb UMaro POCTKOBOM Myxu Oblna MakcumarnbHOW B NMEpBON Aekade MIOHS W He MpeBblluana
7-10 ak3./50 B3maxoB caykom. Cpeau BHyTpUCTEONEBLIX BpeauTenen C rpbi3yLLuM POTOBbIM annapaToM fMYMHOK
npeobnaganu crebnesble BOLWKMW, pa3BMBatOLLMECS B OOHOM MOKOMEHUM B rody C 3UMOBKOW MMaro BO BTOPUYHbIX
YKpbITUAX. Ha ApoBON MLUEHMLE MX YMCNEHHOCTb Bbina Hanbonblieid B cepedunHe WoHA B a3y TpybKoBaHMs
(14-26 3x3./50 B3mMaxoB caykom). B aT0 e BpemMsi OTMeYeH MakCUMyM YNCNIEHHOCTM Maro ctebnesbix 6rowek 1 Ha
031MOW nileHuLe B dhady MoroyHor cnenoctn (10-16 3k3./50 B3maxoB caykom), YTo 06yCroBMNEHO MaccoBbIM OT-
POXOEHMEM KyKOB HOBOTO MOKONEHMS. YMCMEHHOCTb MPOYMX BHYTPUCTEDONEBLIX BpeauTeneil B moceBax SPOBOM
MieHnLb! He npeBbilwana 1-3 3k3./50 B3MaxoB CaukoM.

Cpeam OTKpLITOXMUBYLLMX BpeauTenel Haa3eMHbIX OpraHoB SPOBOW MLIEHWULbI C rPbI3yLLM POTOBLIM anna-
paToOM MpW KOLIEHUM Ca4KOM YYWUTbIBANNCL NMPEUMYLLECTBEHHO MMaro monocaton xnebHoi 6nowku (Phyllotreta
vittula Redt.), nuuunHky u umaro nbssuubl (Oulema melanopus L.), ryCeHuLbl COBOK, MMYMHKIA IMCTOBOTO MUNIbLLMKA
(Pachynematus clitellatus (Serv.), umaro xnebHbix xykoB (Anisoplia austriaca Hrbst.), koHek 06bIKHOBEHHbIN
(Chorthippus brunneus (Thunberg). Cpeam Hux npeobnapana nonocartas xnebHas 6roLuka.

B necoctenu cpegHero MoBomkbs nonocaras broLuka 0THOCUTCS K MepBOCTENEHHBIM BPEAUTENSAM SPOBO
MEHNLbI 1 SYMEHS, Hanbonee onacHbIM Ans BCXOLOB. BpeasT Xyku, COCKabnuBatoT 1 BbIrpbI3aoT NapeHXUMy Mo-
nogpIx nucTbeB. Pa3BnBaeTcs B OLHOM MOKOMEHUM C 3UMOBKOM UMaro. YKyKk HOBOrO MOKOMEHUs MOSIBNSIOTCA Ha
noceeax SPOBON MNLLeHULbI ¢ Havana uong. B 2013-2015 rr. YACNEHHOCTb MMaro TOro BpeauTens nocre 3uMoBKM
COCTaBMANa Ha APOBOIA NiLeHULE B (ba3y BCXOQOB, HaYana KyleHus B Nepayto nonosuHy Mas 250-350 ak3./m2. 3B
nonocaron 6nowku Ha Bcxopax sposon niweHnupl 300-600 ak3./mM2. Bo BTOpO NONOBKHE WIONS — Havane aerycta
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YNCINEHHOCTb XYKOB HOBOTO MOKONEHWUS HAa APOBOW MiLeHuLe B (ha3bl MOMOYHOW, MOMOYHO-BOCKOBOW WM BOCKOBOWA
cnenoctu coctaensna 50-110 3k3./50 B3MaxoB CaykoM.

JTM4mHKM NIMCTOBOrO MUAMMBLLMKA YYUTbIBANUCHL B (pa3y TpyOKOBaHUS B CepedyHe MIOHS C YUCTEHHOCTbIO
3-6 9k3./50 B3MaxoB Ca4koM. YMCNEHHOCTb NPOYNX OTKPLITOXMBYLLMX BPeaUTENen B NOCEBax APOBON MIUEHNLbI HE
npesbllwana 1-3 3k3./50 B3MaxoB caukoMm.

Cpeau XWLWHWKOB Y4UTbIBANMCH Nayku, nonocatbin Tpunc (Aeolothrips pascidutus L.), knonbl-opuycsl (Orius
spp.), knonbl-oxoTHKKW (Nabis spp.), nnumnHkn 3natornasok (Chrysopa spp.), Xypyanok (Syrphidae), nuunHk1 1 uma-
ro 6oxbnx koposok (Coccinellidae), xyxenuubl, xyku-markotenku (Cantharis spp.); napasutoB — napasutuyeckue
nepenoHyaTokpbinble. B 2014 r. cpeamn HUX pe3ko AOMMHMPOBanu 60xbi KOPOBKW. Hanbonbluas YncrneHHOCTb Bo-
KbUX KOPOBOK M WX NMWUYMHOK OTMEYeHa B (hasy MOMOYHOW cnenocT B cepeauHe wions (105-123 ak3./50 B3maxos
caukom). Cpeau 60bUX KOPOBOK yunTbIBANUCH N3MeHUMBas (Hippodamia variegata (Goeze)), 7-toueunas (Coccinel-
la septempunctata L.), 13-ToueuHas (Hippodamia tredecimpunctata L.), 14-touyeuHas (Propylea quatourdecimpunc-
tata (L.)) kopoBkW. Ha gonto nuunHok BoXbUX KOPOBOK B (hasy MONOYHOM CNENOCTM NPUXOAMNock 28 obLyero konu-
4eCTBa Y4TEHHbIX KOPOBOK (Tabn. 1). JIMUNHKM M3MEHUMBOW KOPOBKW OTMHAKOTCS BbICOKOWN NPOXOPMMBOCTLIO. B na-
GopaTopHbIX ycrosusix npu Temnepatype 25°C ofHa nuunMHKa KOPOBKM passuBaeTcs okoro 9 aHen u noegaet 20
NINYMHOK 1 camoK 0ObIKHOBEHHOW 3MaKOBOW TNM B [IEHb, a 3a nepuog pa3sutis — okono 180 Tnei [6].

Tabnuya 1
CoCTaB U YMCNEHHOCTb BOXbUX KOPOBOK B MOCEBAX SPOBOM NiLeHMUbl B 2014 .
(4ncnutens — 3k3./50 B3Max0B ca4koM, 3HameHaTenb — % )
®as3a passuTus, AaTa yyera

BoxbK KOpoBKM KyLLieHve, TpybKOoBaHwe, KOMoLLEeHue, MOno4Has MOfOHHO-BOCKOBAS BOCKoBa

6-10.06 15-18.06 1-3.07 CNenocTb, Cnenochb, Cnenoctb,

9-12.07 18-20.07 29-31.07
Nn4nHkm kopoBoOK g g g sl4 04 08
0 0 0 28,2 05 13
Hippodamia variegata 0.2 16 L6 164 108 6.0
100 94,1 66,7 68,7 95,9 91,8
Coccinella septempunctata : : 08 30 22 24
0 0 333 2,7 31 3,9
Propylea quatourdecimpunctata ! 0L g o4 04 16
0 5,9 0 04 05 2,6
. . . 0 0 0 0 0 02
Hippodamia tredecimpunctata 0 0 0 0 0 04
Bcero 0,2 17 2,4 111,2 73,8 61,0

Bo Bce dhasbl pa3BnTVS SPOBOIA NiLeHMUbI Npeobnagana naMeHuMBas koposka (67-100%). CpenHsist unc-
NEHHOCTb 7-TOYEYHOM KOPOBKW cocTaBnsna 1-3 ak3./50 B3maxoB caukoM. Ce30HHas AMHaMMKa YUCTIEHHOCTN BOXbUX
KOpOBOK Oblfia TECHO CBS3aHa C AMHAMIKOM YUCTIEHHOCTM VX KEepTB — 3M1aKOBbIX Tren. Makcumym YncneHHocTu 6o-
KbMX KOPOBOK Ha SIpOBOW MiueHuLe Habniogancsa yepe3 12-14 gHel nocne HaCTynneHNs MakCUMymMa YnUCIEHHOCTM
3nakoBbIx Tnewn (puc. 1).
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Puc. 1. Bnnsxue copTa Ha CE30HHYI0 AMHAMMKY YWCIIEHHOCTU 3n1aKoBbIX Trem (1) u 60Kbux KOpOBOK (2)
B MOCEBax SpOBON NileHuLbl B 2014 r. (3k3./50 B3MaxoB Caykom):
copT: 1-6 — Kunenbckas 2010; 7-12 — Kunenbckas Huea; 13-18 — Kunenbckas 59; 19-24 — Kunenbckas KObuneiHas;
25-30 - Kunenbckast OTpapa; chasa pas3sutus kynbTypsl (aaTa yyera): 1, 7, 13, 19, 25 — kywiexue (6-10.06);
2,8, 14, 20, 26 — TpybroBaHue (15-18.06); 3, 9, 15, 21, 27 — konowenue (1-3.07); 4, 10, 16, 22, 28 — monoyHas cnenoctb (9-12.07);
5,11, 17, 23, 29 — Mmono4Ho-BockoBas cnenocTb (18-20.07); 6, 12, 18, 24, 30 - Bockosas cnenoctb (29-31.07)
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BoxbuM KOpoBKaM B NOCEBax SIPOBOM MWEHMLbI Ha BCEX MCCNefOBaHHbIX COpTax yAanocb NoLaBuTb
pa3BUTME 3NaKOBbIX TNei K pase MOMNOYHONA CMENoCTW, YMCMEHHOCTb KOTOPbIX B 3Ty (pasy He npesbillana
16 9K3./50 B3MaxoB caykoM npu 06LLen YUCTIEHHOCTU BOXbIUX KOPOBOK M X NnunHoK Gonee 100 3k3./50 B3maxos
caykom (puc. 1).

B necoctenn Camapckoi 06nact passutie 3nakoBbIX Treil U BOXbKUX KOPOBOK HAYMHAETCS Ha O3MMONA
nieHnLe, 0TKyAa OHV NEepecensioTcs Ha APOBYIO MLUEHWLY. B3aMMOOTHOLIEHNS 3MaKOBbIX Ten N BOXbIUX KOPOBOK
Ha pa3BWBAIOLLENCA C OCEHW O3UMOi MLIEHWULIE CYLLECTBEHHO OTNWYAIOTCA OT WX B3aMMOOTHOLLUEHWA Ha SPOBOW
nwenuue (puc. 2). B 2014 r. makcumanbHas YACNEHHOCTb 3/1aKOBbIX THEW Ha SPOBO M 03UMON NiLeHuLe Habnoga-
nacb B Havane vtons. B 910 Bpems sipoBas niueHuua Haxoaunack B ha3e KONoLeHms, a 03uMast — B ha3e MONOYHO-
BOCKOBOW crenocTu. B haze MONOYHO-BOCKOBOW CMENOCTY COLepKaHNe BOAbI B KNETKaX 1 TKaHAX MLLEHWLbI Hauu-
HaeT CHKATbCS, YTO HEBNaronpUATHO 4N Pa3BUTUS TNEN N NPUBOANUT K PE3KOMY CHUKEHMIO UX YUCIIEHHOCTY K ha-
3€ BOCKOBOW CnenocTut. MHbIMK croBamu, Ha 031MMOi niueHnue 60XbUM KOpOBKaM He yAanoch NOAaBUTb PasBUTHE
3r1aKoBbIX THew.
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Puc. 2. BnusiHue copTa Ha Ce30HHYH0 AMHAMMKY YMCIIEHHOCTU 3M1aKOBbIX TNIEN N BOXbMX KOPOBOK
B NoceBaXx 031Moit niweHunubl B 2013-2014 rr. (3k3./50 B3MaxoB Ca4koMm):
copT: 1-8 — Mosomxckas 86; 9-16 — Kunenbckas 8; 17-24 — Kunenbckas 4; dasa pasBuTus KynbTyphbl (data yyeta):
kyweHue: 1,9, 17 (12.10), 2, 10, 18 (22.10); 3, 11, 19 (14.11.2013); Hauyano ugeTeHus: 4, 12, 20 (31.05); maccoBoe LeTeHue: 5, 13, 21 (6.06);
MonoyHas cnenocTb: 6, 14, 22 (17.06); MonoyHo-BockoBas cnenocts: 7, 15, 23 (1.07); nonHas cnenocts: 8, 16, 24 (10.07)

UncneHHOCTb NaykoB B NOCEBaX SPOBOM MLLEeHMLbl Bo3pacTana oT 1-3 3k3./50 B3MaxoB caykoM B ¢hasbl Ky-
LueHus n TpybkoBaHms go 6-10 3k3./50 B3MaxoB cauykoM B dhase MOSIOYHOM CNENOCTM.

Hanbonbluas YICneHHOCTb MMaro NofiocaToro Tpunca Ha SiPOBOM MILEHULE OTMeYeHa B ¢hasbl TpybkoBa-
HWA 1 konoweHus (B 2014 r. —5-9, B 2016 r. go 76 3k3./50 B3MaxoB Ca4koM), 4TO COBMAAaAn0 C MaKCUMyM YUCMEHHO-
CTW €r0 OCHOBHOM XePTBbl — MLIEHNYHOTO TpMNCca. YNCREHHOCTb MPOYMX XMLLHMKOB, KaK NpaBuro, He Npesbllana
1-3 3k3./50 B3Max0B Ca4YKOM.

[NapasuTiyeckue NepenoHYaToKPbINbIE YYUTLIBANMCH BO BCE (ha3bl pasBUTUS MLUEHMLbI C YUCTIEHHOCTBH
5-12 3k3./50 B3Max0oB Ca4KOM.
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Obwyme 0cobeHHOCTM CTPYKTYpbl SHTOMOKOMMNEKcoB. OBLas CpeaHss YUCIEHHOCTb YNEHUCTOHOMX B MO-
CeBax SPOBOW MLEHMLbI MPW KOLIEHWN 3HTOMOMOMNYECKM CaykoM Bo3pacTana ot 87 k3. B hasy KylieHus [0
446 k3. — B (ha3y TpybkoBaHUS W 3aTeM NOCTENEHHO CHWkanack 40 190 3k3./50 B3MaxoB caykoM B ha3y MOMOYHO-
BOCKOBOW 11 BOCKOBOW cnenocty (1abn. 2).

Tabnuya 2
CocraB 1 cpeaHAa YACNEeHHOCTb TpO(*)VI‘-IeCKVIX rpynn HacekoMbIX B NOCEBAX ﬂpOBOVI NiIeHnLbI
B 2013-2014 rr. (uucnutens — 3k3./50 B3MAXOB Ca4KOM, 3HamMeHaTenb — %)
®a3sa passuTis, faTa yyeTta
MOIOYHO-
Tpodbuyeckme rpynnbl KyLLieHMe, Tpy6KoBa- KOroLLEeHuE, gﬁ;ﬁ:ﬁf BOCKOBas ;_?:ﬁgif:
6-10.06 Hue,15-18.06 1-3.07 ! CMEenocsb, !
9-12.07 18-20.07 29-31.07
lMepeHoCuUMKM BUPYCOB 16 A8 1330 b4 02 0L
19 6,8 45,1 2,2 0,1 <0,1
[MepeHocumMKkM uTonnasMoB 2.5 1.3 121 10 18 134
115 25 41 04 10 71
lMpoune cocyuyve BpeanTenu 2.1 306.6 7.8 432 68 38
324 65,8 33,0 16,1 35 50
BHyTpucTebneBble Bpeautenu 206 130 54 236 2.0 2856
23,6 19,0 52 81 10,9 15,2
[pbi3yLLme BpeauTenm 179 128 186 132 768 641
19,5 2,9 6,0 23,1 40,3 33,6
XULLHWKM 1 napasuTbl 3.7 26 183 1242 846 144
11,2 50 6,5 46,0 441 38,9
Bcero 87,0 4459 2958 2716 190,0 190,8

OHTOMOKOMMNEKChI IPOBOV MILEHNLbI BO BCE (hasbl Pa3BUTUS OTAMYANUCh MOMHOYMEHHOCTbIO M BKIIOYANM
NPaKTUYECKN BCE OCHOBHbIE TPOUYECKNE rPYNMbl HACEKOMBIX .

B dhasy Bcxopos, Havana KylleHWs OMMHWPOBanM rpbidylyne Bpeautenu (umaro nonocatoit xnebHom
Browwku). Ha spoBoi NlweHuLe 1 SYMEeHe YUCNIEHHOCTb MMaro NonocaToi 6roLwKM NpakTUYECKM EXeroaHo AocTUraeT
3KOHOMMYECKOro nopora BpegoHocHocTn (JMB) (300-600 ak3./m2). Mepuon HaHECEHUs Bpeda He3HAUMTENbHbIN,
BCKOpe nocre OTKNagku any xyku nornbatot. Mpu YncneHHoCT xykoB MeHee 350 ak3./M2 npu GnaronpusTHbIX -
POTEPMUYECKMX YCMOBUSIX NOTEPU YPOXas HE3HAYUTENbHbIE 3a CHET OTBETHOM Peakuui 1 KOMMNEHCATOPHbIX Mexa-
HWU3MOB MOMOABIX PacTEHWI. [1pK NPOrHO3e YMUCMEHHOCTM UMaro nonocaTon XnebHOM BROLIKA U LWBEACKMX MYX B
a3y Bcxogos Bbiwe IMMB akonornyeckn 6e30macHO NpUMEHeHWe NpeanoceBHON 06paboTkm CeMsiH CUCTEMHBIM
nHcektuumaom Kpymsep, KC (0,5-1 n npenapata npu pacxoae patoyen xuakoctn 10 n/T cemsH), achheKkTUBHOCTb
KOTOPOro Ha 3epHOBLIX 3MaKOBbIX KynbTypax cocTaBnseT 64-77%, a npubaska ypoxanHoCTV 3epHa — 18-19% [5].

B ¢hasy KyLueHWs 0CHOBY 3HTOMOKOMMNIEKCOB COCTABMNSANM BPEAUTENN C KOMHOLLE-COCYLLMM POTOBbLIM anna-
paToM (MLLIEHNYHBIA TPUNC), BHYTPUCTEBNEBBIE (LUBEACKME MYXM) W Ipbi3yLmre (nornocaTas bnoLuka) BpeauTeni, og-
HaKO MX YMCNEHHOCTb B rofbl HabnoaeHuit He gocturana AlB.

B a3y tpybkoBaHusa npeobrnaganu BHyTpucTebneBble BpeanTenu (LUBEACKNE MyXu) U BPEAUTENN C KOMIO-
LLie-COCYLLMM POTOBbLIM annapaToM (MLUEHUYHbIA Tpunc). B oTaenbHble rodbl WX YMCReHHOCTb npesbiwana JlB,
COCTaBNSIOLLMIA Y NLEHNYHOro Tpunca B aTy ¢ady 300 3k3./10 B3MaxoB Caykom.

B ¢pasy konoweHus B cOCTaB JOMMHAHTOB BXOAMIM MEPEHOCUMKM BUPYCOB (3MaKoBble TNM) M Npoyme Ko-
niowje-cocylyme Bpeanutenm (NWeHWYHbI TpUnc). B rogsl ¢ TennbiMi 1 BRaXHLIMKU YCOBUSIMA B Mae ¥ NepBom no-
NOBUHE MIOHS YACIIEHHOCTb 3MaKOBbLIX Trew npesbiwana JlB.

B a3y mMono4Hoi, MONOYHO-BOCKOBOW M BOCKOBOW CMENOCTU Ha SIPOBOM MLLEHULE NPY KOLIEHUM Ca4KOM
YaLle yYnTbIBaNUCh MMaro HOBOrO MOKOMEHUSI NONOCATON XNeBHON GMOLLKM, XMULWHMKK (BOXbW KOPOBKY) 1 MapasuTbl.
B ¢hasy MonoyHoi cnenoctu kK HUM SoBaBnsancs nWeHWYHbIA TpUNC. YMCneHHOCTL BOWKY 1 TpuUnca He JocTurana
OlB.

3aknroyeHue. Komnnekcol obutaTeneil NOCEBOB SPOBOM MLIEHULB! OTMNYANMCH 3HAYUTENBHOM MOMHO-
YNEHHOCTBI, MONMAOMUHAHTHOCTbIO, MPAKTUYECKUM OTCYTCTBMEM BPEAMTENEN, YMCNEHHOCTb KOTOPbIX AoCTUrana
9KOHOMWYECKOrO Mopora BPeAoOHOCHOCTU. bnaronpusiTHble YCrioBuWs, CRIOXVBLUMECS ANs pa3BUTUS 0ObIKHOBEHHO
3NaKoBOW TnK, CnocobCTBOBANN HApPaCTaHMIO YUCMIEHHOCTM BOXbUX KOPOBOK, COAEPXWBABLUMX Pa3BUTHE TREN, YMC-
NEHHOCTb KOTOPLIX PE3Ko CHU3MMNach K hase MOMoYHON cnenocTu. [poTuB BpeauTenein BCXo4oB (nornocarton xned-
HOW BrOWKK, WBEACKUX MyX) B YCMOBMSX WX BbICOKOW YNCIIEHHOCTM PEKOMEHAYETCS npeanoceBHas obpaboTka ce-
MSIH POBOW MLLeHULbI cucTeMHbIM npenapatom Kpyisep, KC (0,5-1 n npenaparta npu pacxoae paboyeint Xuakoctm
10 n/T cemsiH), He OKa3blBatoLLas OTPULLATENBHOTO BANSHUS HA NOME3HYI0 3HTOMOGayHy arpoueHosa. K dase kono-
LUEeHMs 1 HaYany OTKMaZKW SuL, NILEHUYHbIM TPUNCOM €ro YMCNEHHOCTb DMEKTUBHO CHXKAN HUxe 3HaueHun JMB
rnosiocathli TpUnC.
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Uenb uccnedosaHull — 8biggums 0CObEHHOCMU 8IUSHUS abuomudeckux hakmopos Ha MOWHOCMb MeOOHOCHOU 6a3bl
nosnesbIx €ego0b60pomMoe U Ha NPOOYKMUBHOCMb N4esuHbIX cemeli 8 nepuod noddepxusarowie2o u 2asHo2o medocbopa 8
yenosusix [Mogomkesi. Onbim 3aknadbigancs 6 2012-2014 22. e [pasobepexbe Capamogckol obracmu, 8 OKPecmHocmu
2. banawos. Temnepamypa 8030yxa y4umeiganach Ha 0CHoO8e COBCMBeHHbIX HabmoOeHuUl, a makxe ucnob308anucs Memeo-
poroaudeckue daHHble MemeocmaHyuu. B nepuod ygemeHus cenbCcKOX03AUCMBEHHbIX Kynbmyp exe0HesHO (hukcuposanach
OHesHass memnepamypa 8030yxa (8 12 yacos). [pusedeHbi pesynbmamel HabmodeHul 3a MedocbopoM MeOOHOCHBIX nyesn
(kpauHckas nopoda nyen (kapHuka) — Apis mellifera carnica Pollm.) 8 nepuod ygemerusi 0CHOBHbIX 8UA08 CEMbCKOX03AUCMBEH-
HbIX Kyfibmyp — HeKMapoHoco8 (60608bIX, KDECMOUBEMHBIX U 2PeyUWHbIX) 8 cmenHol 30He [logomxbs. MiccnedosaHusi npogo-
dunucb Ha cmauyuoHapHoU naceke, pacnonoxerHol e 100-150 M om agpoueHo308. [pusodsimcs OaHHble exe0He8H020 npuse-
ca unu ybbimka mMeda C KOHMPOIIbHOZO Yibsl. BbiseneHbl meHOEHUUU 8MUSIHUS MEMEOPOI0aUYECKUX YCIo8UL NPU HaoKeHuuU
memnepamypHbIX nokasamenel, Konuyecmea ocadkos u Apyaux abuomuyeckux (hakmopos Ha OaHHbIe npugecos meda KOH-
MPOSIBHO20 yribsA 8 YCr08UsX cmenHoU 30HbI HuxHezo Togomkbs. Haubonbwas uHmeHcusHocmb npoudgodcmea meda nyena-
mu (1375,0-1428,5 alcymku) npoucxodum npu dHesHoU memnepamype 8030yxa 26+0,7°C, enaxHocmu 603dyxa 57-59%, Ha
¢hoHe kpamkospeMeHHbIX ocadkos u ckopocmu eempa 2,8-3,2 mlc. lNepuod ycmoduueozo medocbopa, 8 mom yucse u 2rnagHbIil
cbop meda (10 urons — 10 ageycma), eeoepagpuyecku cognadaem ¢ npeobrnadaroumu XornodHbIMU CE8EPHbIMU U CE8EPO-
80CMOYHLIMU 8EMpaMu, HezamuseHble NOciedcmeuUst KOmopbIX HUBENUPYIOMCS PebechoM MECMHOCMU CmenHOU 30Hb! Hux-
Hea0 [1ogomxbA.

PasHoobpasue naHAWagToB 1 KNMMMATUYECKUX YCIIOBUI HA TeppuTopun Poccum npegocTaBnsieT WUpoKue

BO3MOXHOCTM [N1sl Pa3BUTUS MELOHOCHbIX n4en. borblioe 3HadyeHue ans obpasoBaHMs LUKMPOKOrO apeana
WMeeT afanTuBHLIA NOTEHUMan BWAa, NO3BONSIOWMA 0BUTAaTb B MECTHOCTSIX, XapaKTepU3YHLMXCH BbICOKON
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M3MEHUYMBOCTBIO KIMMATUYECKMX yCnoBuii [9]. MeooHocHas nuena, MacCcoBbIN NEPEKPECTHBIN OMbINUTENb — He3aMe-
HAMOE COCTaBMsioLLEe KOCUCTEM, B TOM YMCNE KOCUCTEM Neca, NpUNeratLLmx 3an1BHbIX Nyros, nNyros, Haxoas-
Lmxcs BHYTpU necHoro Maccusa B Capatosckom [pasobepexse [7, 8].

MeTeoponoryeckme yCrnoBmUs HanpsiMyio BAUSIOT HA NPOLYKTMBHOCTb MYENWHbIX CEMEN He TONMbKO Yepes
HeKTapoBbl4eneHne MegoHOCHLIMI PACTEHUIMU, HO U HEMOCPEACTBEHHO M3-3a BNUSHWUA NOrOAHbIX YCIIOBUN Ha neT
nyen [1]. MoroaHble ycrnoBus ONpeaensioT He TOMbKO NMPOAYKTUBHOCTb MYENNHBIX CEMEN, HO 1 CTENEHb 3arps3HEHNs
NPOAYKTOB NYENOBOACTBA, TaK NPy TeMnepaType Bo3ayxa Bbiwe +250C CHUKAEeTCs BblAENEHWe HeKTapa v nyenam
NpUXoauTCa cobupatb Cnagkue BbiAeneHns NUCTLEB pacTeHunil (naab) [2].

BaxHbIMM abnoTtuyeckumn haktopamu SBNSKOTCA TeMnepatypa, BMaxHOCTb W CBET. TemnepaTypHbIn pe-
KMM OKa3blBaeT CyLLEeCTBEHHOE BO3[EMCTBME Ha HEKTapoBblOeNeHWe MedOHOCHbIX pacTeHun [1]. Temnepatypa
CRYXWT BaXHbIM (haKTOPOM, ONpefensiowyuM pasBuTie NYEN W BAMSIOWMM Ha WX (PU3MONOTMYECKOE COCTOSIHUE
[4,5].

BnusaHue abuotnyeckux (paktopoB Ha MEAOHOCHYHID NMYenly U 3HTOMO(UNbHbIE PaCTEHWUS NPeaCTaBneH B
Hay4HbIX paboTax JOCTAaTOYHO XOPOLIO, OAHAKO OCOBEHHOCTM BNUSHUS METEOPONOTMYECKNX YCOBUIA HA MHTEHCUB-
HOCTb Megocbopa B ycroBusX MoBOMKbS U3y4eHbl HeLOCTAaTOUHO.

Lenb uccnedosaHull - BbisiBUTL 0COOEHHOCTY BNUSIHUS aDNOTUYECKMX (haKTOPOB HAa MOLLHOCTb MEJOHOC-
HOM Ba3bl NoneBbiX ceBOOOGOPOTOB M Ha NMPOAYKTUBHOCTb NYENMHBIX CEMEN B NEPUOA NOAAEPKMUBAIOLLErO 1 IMaBHOMO
Megocbopa B ycrnoBusix [oBOMKbS.

3adayva uccnedoeaHull — OLEHKa BIMSHIS: METEOPOIOTUYECKIX YCIIOBUIA MPW HAMOXEHUM TEMMEPaTYPHBIX
nokasaTenem, KONM4ecTBa 0CagKoB W Apyrix abuoTuyeckux HakTopoB Ha AaHHbIE MPUBECOB Mefa KOHTPOMLHOro
YIbsi B YCMOBUSX CTENHOM 30HbI HYxXHero MoBomkbs.

Mamepuanbi u memodbl uccnedosaHull. VccnenoBaHWst NPOBOAWMAMCL B TeYeHWe 3-x  neT
(2012-2014 rr.) B lNpaBobepexve CapaTosckorn obnactn. Matepuanom 1ccnegoBaHU CRYXUIN MESOHOCHbIE Nye-
bl KpanHckom nopodel nyen (kapHuka — Apis mellifera carnica Pollm.). Habntogerus nposogunuch B nepuog LpeTe-
HWS HEKTAPOHOCOB CEMbCKOXO3ANCTBEHHBIX KynbTyp (6060BbIX, KPECTOLBETHBIX 1 FPEYMLLHBIX) B CTEMHOW 30He [lo-
BOMXbS1, B OKPECTHOCTSAX I banallos, Ha cTauMoHapHOW naceke, pacnonoxeHHoi B 100-150 m oT arpoueHo3os. [ins
NpOBefeHUs UCCMeaoBaHWM NO pacyeTy W COCTaBMEHMIO KOPMOBOro 6anaHca naceks B TeYeHWe Tpex net
(2012-2014 rr.) yuuTbIBanNCa exeaHEBHbIA NPUBEC UMK YOBITOK MEAA C KOHTPOMBHOIO YbS.

Ha dnopy 1 ayHy okasblBatoT BAIUSIHUE METEOPOIOrMYECKIe BENUYMHDI (0B1a4HOCTb, 0caaku, Hanpasne-
HWe W CKOpPOCTb BETPa, TEMNepaTypa BO3dyXa HOYbIO 1 MakcuMarnbHas Temnepatypa AHEM) W NOroaHble SBMEHNS.
MeTeopornoruyeckue faHHble (TeMnepaTypa BO3ayXa) yunTbiBanMCh Ha OCHOBE COBCTBEHHbBIX HAbMI04EHUI, a Takke
NCMONb30BaNUCh CTATUCTUYECKUE AaHHble MeTeoCTaHuuil. B nepuop LBETEHWS CeNbCKOXO3SMCTBEHHBIX KYMbTyp
eXefHeBHO (hMKCMpoBanack AHeBHas Temnepatypa Bosgyxa (B 12 4acos).

[ns onpeneneHns BNaroo6ecne4eHHOCTH CenbCKOXO3ANCTBEHHbIX KyNbTYp UCMONMb30BaNM ruapoTepmmnye-
ckuin koadhpuumeHT (FTK) — uHTErpanbHbIA NokasaTenb YBNAXHEHHOCTU, npeanoxenHbid I, T. CensHUHOBbIM
(1937), koTOpbIN OTpaxaeT COOTHOLIEHWE TemnepaTypbl U 0CaaKoB (Pa3HOW CTENeHU YBRaXHEHUS COOTBETCTBYIOT
cnegyowue rpagaumu: I'TK < 0,4 — oveHb cunbHas 3acyxa; 0,4 < I'TK < 0,5 — cunbHas 3acyxa; 0,5 < TK < 0,7 -
cpepHsas sacywmmeocTb; 0,7 < T'TK < 1,0 — HegocTaTouHo BrnaxHo; 1,0 < [TK < 2,0 — [OCTaTOYHO BRaxHo;
['TK > 2,0 — nepeyBnaxHeHo).

oabl UCCeaoBaHW pasnuyanich no BnaroobecneyeHHoOCTH. MMapoTepMUYEcKnin KO3ULMEHT B Cyxom
2012 r. coctasun 0,40, B Bonee BnaroobecneyeHHble 2013-2014 rr. 3a aHanorMyHblin nepuog ' TK coctasun €oot-
BeTcTBeHHO 1,01 1 0,71. C 3 gekagpl anpens no 2 gekady aBrycta npotekaeT ce3oH Megocbopa B 3anagHoi MUKpO-
30He CapatoBckon obnacTu.

Pa3nuuHble No arpoknMMaTMyeckuM nokasaTteneM rofbl XapaKkTepu3oBanuCb OCOBEHHOCTAMU AMHAMMKM
Megocbopa, YTO NO3BOMMIO YCNOBHO pa3fenuTb BECEHHE-NETHWE MeCALbl Ha Nepuog HeycTonumBoro Megocbopa
(HM) — ¢ 3 pekagpl anpens [0 2 Aekadbl MIOHS, W nepuog ycToinumeoro megocoopa (YM) — ¢ 3 gekagbl UIoHS Mo
2 nekapy aerycta. Bropoi nepuog BpemeHn coBnagaeT ¢ rmasHbIM B3sTkoM (IB) mega B lNpaBobepexbe Capatos-
cKkoi 0bnacTu. YuutbiBaeMble NomneBble KymnbTypbl B rofbl MCCReLoBaHWUA HAXOAMIUCH B pase LIBETEHUS CO BTOPOW
AeKafbl VIOHS MO BTOPYHO AeKady aBrycra, B 3aBUCMMOCTM OT 0COBEHHOCTEN Buaa.

Pesynbmamsi uccnedosaHrull. dusnonornyeckoe COCTosHUE 0COOM Nyenbl MELOHOCHON SIBMSIETCS OC-
HOBHbIM (PAKTOPOM B OMpefeneHuy CTENeHN akTUBHOCTW MYENUHOW CEMbW B TEYEHUE BECEHHEe-NETHEro Ce3oHa.
Takue BHeLHWE haKTopbl, Kak NPOAYKTUBHOCTb MELOHOCOB (BENWYMHA B3STKA), CKOPOCTb BETPA U OCaaKM, Temne-
patypa v Ap., CyLLeCTBEHHbIM 0Bpa3oM BAMSIOT Ha NETHYIO JEeATENbHOCTb NYen B TeYeHe CBETOBOrO AHA (Tabn. 1).

B nepnop LBETEHMS CENbCKOXO3SAMCTBEHHbIX NYENOONbINAeMbIX KynbTyp AHEBHAs Temnepatypa Bo3agyxa
nocteneHHo yenuumsaetcs ¢ 24,7°C go 27,3°C. KoachdmumeHT koppensauum Temneparypbl BO3ayxa AHEM W npuBe-
ca Mefja B KOHTPOSbHOM Ynibe (kr) paBeH r=0,474.
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Tabnuua 1
BrinsiHne abuotmnyeckmx hakTopoB Ha Megochbop B Neprof LIBETEHKS MoneBbix MegoHocoB (2012-2014 rr.)

Cox Meowo Temnepatypa | Cymma BrnaxHocTb AtMocchepHoe CkopocTb [Mpusec
o J'II:;T ) o BegeHSﬂ BO3ayxa 0CafiKoB, BO3MyXa, ITK [JaBrneHve BETPA, Meqa,
ynetyp . (gHeBHas), C° MM % BO34yXa, MM pT. CT. m/c (cymma), kr
onapuer | Morell- 24,7 31,0 62,3 1,32 7447 35 22,6
nonb |
Koansmui | - wiokis il = 257 18,7 58,5 0,74 7457 31 56,5
¥ panc none Il
NiouepHa wiorte | - 26,6 9,4 57,3 0,40 746,7 30 55,5
nionb NI
Mpeunxa wiorts |1 - 271 9,2 56,3 0,40 745,3 28 418
asrycr |
Moacor- | - wions I - 273 106 55,7 042 7453 29 436
HEYHUK asrycr Il

BnaxHOCTb BO3ayXa B 3TOT NEPUOL HEYKMOHHO yMeHbLUuaeTes (¢ 62,3% A0 55,7%). KoadduumeHT koppe-
NAUMN BNIAXHOCTM BO3AyXa 1 NpUBeca Meaa B KOHTPONIbHOM Yribe (Kr) paBeH r=-0,621.

Mo faHHbIM MHOTUX UCCReaoBaTENe 4OXb HE TOMBKO MELIAET BbINETY NYen U3 ynbs Ans akTUBHOro cbo-
pa HekTapa, HO 1 BbIMbIBAET HEKTAp U3 LBETKOB U coupeTwil [1, 3, 6]. Mpu 3ToM GonbluMe LWKBANUCTLIE OCALKN MO-
ryT NPUBECTM K rMbenn NETHOM nyenbl, He ycneBwwen npuneteTb B ynen. Cymma BbinaBLLMX 0CaaKoB (MM) B Nepyoa
L{BETEHMS NYENOONbINSEMbIX KyMbTyp NOCTENEHHO yMeHbLUaeTcs ¢ 31,0 MM 40 9,2 MM, OfHAKO B KOHLE NeTa, B ne-
PWOA LIBETEHUS MOACOMHEYHMKA, KONMYECTBO OCaAKOB HE3HauYUTENbHO yBenuymBaeTcs (10,6 Mm). KoppensumoHHas
3aBUCMMOCTb UMEET TY e TEHAEHLMI0, YTO W NpeablayLLmin abuoTuyeckuin nokasatens (r=-0,674).

KoppenaunoHHbli aHanu3 nokasars, YTo CyMMbl OCaJKOB M MMAPOTEPMUYECKMIA KOIHPULIMEHT TECHO B3au-
mocBsi3aHbl (r= 0,998). Moatomy o4eBKaHO, 4TO 1 nokasatenb [TK, kak KOMMNEKCHbIA NokasaTenb 0CaaKkoB ¥ TeMne-
paTypbl, OTpaxaeT OBLLY0 TEHAEHLMI0 HeBnaronpuaTHOrO BO3LENCTBIUS 3OBLITOYHONM BNAroobecneyYHHOCTM Ha Me-
pocbop ¢ nonesbix KynbTyp nuenamu (r=-0,707).

ATMOChepHOEe [aBneHue W3MEHSNOCh B MEPUOS LBETEHMs MoneBblX KynbTyp Ha 1,8 MM pT. CT.
(0T 744,7 MM pT. CT. B0 746,7 MM pT. cT.). C yyeToM TOro, 4to AN CapatoBckon 0bnactu HopMansHoe aTtmocdep-
HOe AaBneHue coctasnseT 750-760 Mm pT. CT. Megoc6op B rofbl uccnenosanni (2012-2014 rr.) npoxogun B nepuoa
cnaboro NOHMKEeHWs aTMOCHEPHOTO AaBneHus (B Npeaenax HopMmbl).

KoathcpuumeHT koppensumm aTMOCEpPHOro AaBfEHUs W NpuBeca Meda B KOHTPONbHOM Ynbe (Kr) paBeH
r=0,836, T.e., 4eM b6nmxe nokasatenb aTMOCHEPHOMO JaBMEHWs BO3ayxa K HOPME, TeM WHTEHCWBHEN MOET NpoLece
mezocbopa.

CkopocTb BeTpa u3MeHsnack B npegenax 0,75 m/C, NOCTENEHHO CTUXas, Tak B Ha4ane LBETeHUs acnaplie-
Ta (camoi paHoO 3alLBeTaroLelt NONEBON KyNbTypbl B OMbITE), CKOPOCTL BeTpa Obina 3,5 MIC, a B KOHLe aBrycta —
2,8-2,9 mlc. KoathpmumeHT koppensymum ckopocTi BeTpa M npuBeca Meaa B KOHTPONbHOM Ynibe (kr) paseH -0,606.
KonunyectBo Mefa, cobpaHHOro nyenamu npu JOCTATOMHO fnerkom BeTpe, 6bino Gonblie, Yem npu cnabom
3,4-5,4 m/c (cornacHo wkane bodopra).

CKopoCTb BETpa OKa3biBaeT CUMbHOE BRWSHWE Ha KNWMAaTMYeCKue nokasaTtenu: Temnepatypy Bosgyxa, °C
(r=-0,956), ocagku, Mm (r= 0,962), BNaxHoCTb BO3ayxa, % (r= 0,977) n 'K (r=0,964).

OnTumankHble ycnosus Ans Megocbopa co3naloTcst B nepuop UBeTeHus (3 oekaa ioHS — 3 fekada uions)
60060BbIX U KPECTOLBETHBIX HEKTAPOHOCHbLIX CENbCKOXO3SANCTBEHHBIX KyNnbTyp (KO3NATHWK, MNHOLEpHa M panc).
Hanbonblwas nHteHcuBHoCTb Megoctopa (50-55 kr npumepHo 3a 35-40 gHein unm 1375,0-1428,5 r/cyTku) nponcxo-
QMT NPy JHEBHOM TemnepaType Bo3ayxa 26+0,7°C, BnaxHocTh Bo3gyxa 57-59% (puc. 1).

3aTshkHble JOXaM, 0COOEHHO BO BpeMS UX BbiNadeHWs, OTPULIATENbHO BIMSIOT Ha BblgeNeHne Hektapa
aKTUBHOCTb N4en, C ApYron CTOPOHbI, ECIIN NIETOM ANNTENbHOE BpeMs He ByaeT AoXaen, TO HacTynaeT NoYBEeHHas
3acyxa, nocrne KOTOpOW napanu3yeTcs LesTeNbHOCTb HEKTAPHUKOB B LIBETKAX PACTEHWN, U OHW COKpaLLatoT Wiu
MOMHOCTBIO NMPEKPALLAIOT BbiAEMNEHe HekTapa.

Jlydwee HekTapoBblaeneHne OblBaeT Npu YMEPEHHOM BbINAZeHUM TEMMbIX LOXAEN, 0COBEHHO €Cnn OHM
UAYT HOYBIO, UNM NPU TPO30BLIX KPATKOBPEMEHHBIX AOXKAAX AHEM. OTMETUM, YTO B NPOBEAEHHBIX UCCREefoBaHMsX
KpaTKOBPEMEHHbIE OCadKk/ B NepuoA LBeTeHus, He Bonee 15-17 mm (rugpoTtepmuyeckuin koschdmumeHT 0,6-0,75),
He BIUSIOT Ha MHTEHCMBHOCTb Megochopa.

[ns pernoHa npoBeaeHNs UCCrneaoBaHWU HOpMarbHbIM CHMTAETCs atMocepHoe AasneHne 750-760 MM
pT. cT. B nepnog uccnegoBaHnii Habrioganocb OTHOCUTENBHO HU3KOE aTMOC(epHOe AaBneHue, B CpeaHeM 745+
3,5 MM pT. CT. YCTaHOBMEHO, YTO NoKasaTenb Hke 746,5 MM pT. CT. Ckas3arncs HeraTuBHO Ans NPOAYKTUBHON pabo-
Tbl MEOOHOCHON MYErbl.
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Puc. 1. BnusiHne abunotuyeckux akTopoB Ha MHTEHCUBHOCTb Megocbopa
C CEMbCKOX03ANCTBEHHbIX MYEeN0OonbINAemblx KynbTyp (2012-2014 rr.)

BeTep, BO3HMKAOLWWI B pe3ynbTaTe HepaBHOMEPHOIO pacrnpesenieHns aTMoCchepHOro AaBneHus 1 BCrea-
CTBME HenpepbIBHOrO M3MEHEHWS AaBNEHWS BO BPEMEHM W NPOCTPAHCTBE, NOCTOSIHHO MEHSIET CKOPOCTb M Hanpae-
nexvie. B rogbl uccnegoBaHnini 0TMedanach CpeaHss CTeneHb KOpPensLMOHHON 3aBUCUMOCTH ABYX BENYMH (CKOPO-
CTW BeTpa 1 aTMocdepHoro aaenenust), r= -0, 415.

OnTtumanbHas CkopocTb BeTpa Ans Megocbopa B ceBo0OOPOTE NONEBbIX KyNbTyp B roAbl MCCNEaoBaHWiA
2,8-3,2 mlc (2 6anna no wkane bodgopra).

CunbHbIit BETep 1 0COOEHHO CYXOBEM OTPULIATENbHO CKa3blBAKTCS HE TOMbKO Ha Pa3BUTUM MEAOHOCHbIX
PaCTEHWW, HO U Ha WX HEKTapoBblgeneHMn. 13 BCcex npupoaHbIX (PakTOpPOB CUMbHEIN BETEP SBNSETCSA (haKTOpOM,
KOTOPbIA HUKOTAa HE OKa3blBAeT MONOXWUTENbHOrO BNMAHMS Ha BbiaeneHne Hektapa. OcobeHHO HebnaronpusTHbI
QNS HEeKTapOBbI4ENEHNs CEBEPHbIE N CEBEPO-BOCTOUHbIE BETPbLI, CONPOBOXAAIOLMECS MPUTOKOM MACC XONIOAHOr0
apKTUYECKOro BO3AyXa, HXHbIE U KOro-BOCTOYHbIE CyXOBeu [6].

B xome nccnenoBaHuin yuuThIBanach He TOMbKO CKOPOCTb, HO W HanpaBneHne BeTpa B Nepuogbl HeyCTon-
YMBOTO M YCTOMYMBOTO Megocbopa. lepuog LBEeTeHUs nonesbiX MELOHOCOB MPUXOAMUICS Ha Mepuos YCTOMYMBOTO
megocbopa (puc. 2).

YCTaHOBNEHO, YTO B CPeAHEM 3a TpM rofa B NEPUOA HeyCToM4MBOro Megocbopa (C 3-i aekaadbl anpens no
2-10 Aekady uioHs) npeobnagany cesepHble 1 3anagHble BeTpbl (18 n 16,4% ot obLyen NoBTOPSEMOCTH Hanpasre-
HWSA BETPa COOTBETCTBEHHO). [lanee no mepe ybbiBaHUA: BOCTOUHble BETPbI 14,3%, toxHble 12,0%, toro-3anagHble
10,3%, ceBepo-BOCTOYHbIE 1 10ro-BocTouHbIe 10,0%, ceBepo-3anaaHble 9,0% .

B nepuog ycroitumeoro Megocbopa (¢ 3 Aekadbl MIOHS Mo 2 Aekagy aBrycta) npeobnaganu ceBepHble
(30,0%) 1 ceBepo-BOCTOUHLIE BETPbI (23,0%).
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Puc. 2. Po3a BeTpoB (no HanpaeneHusm) B nepuog megocbopa (2012-2014 rr.)

Mepuon Hanbonee npoaykTueHoro cbopa Meaa, B TOM uucne U rmaeHblin B3aTok (10 mions — 10 aBrycra),
reorpapmyecky CoBMagaeT C XonogHbiMn Betpamu. OHaKO OYEBWMAHO, YTO HEeraTWBHbIE MOCMEACTBUS CUMbHbIX
BETPOB YMEHBLLAITCA 3a CYET penbeda MECTHOCTM!.

3aknoyeHue. OnTuManbHble ycrosus Ang megocbopa co3gatoTes B nepuod LBeTeHns (3 aekana MioHs —
3 fekaga uons) 6060BbIX 1 KPECTOLBETHBIX HEKTAPOHOCHBIX CENbCKOXO3ANCTBEHHBIX KYNbTYp (KO3NATHUK, JoLepHa
1 panc). Hanbonbluas MHTEHCMBHOCTb Megocbopa (1375,0-1428,5 r/cyTki) NPOUCXOAMT Npu AHEBHOW TemnepaType
Bo3ayxa 26x0,7°C, BnaxHocTu Bo3ayxa 57-59%, Ha poHe KpaTKOBPEMEHHBIX 0CaAKOB U CKOPOCTH BeTpa 2,8-3,2 M.
HecMoTps Ha TO, YTO Nepuog YCToNYMBOrO Meaocbopa, B TOM YMCne W rnaBHbIn B3sTOK (10 mions — 10 asrycta),
reorpadpmyecku coBnagaeT ¢ npeobnagaiowymin XonoaHbIMA CEBEPHBIMU M CEBEPO-BOCTOYHBIMU BETPaMM, Hera-
TUBHbIE MOCNEACTBMS CrNAXMBAKTCA (CIMaXMBAOTCS, YPAaBHUBAKOTCS) 3a CYET penbeda MECTHOCTU CTEMHOW 30HbI
[MoBOMKbS.
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Llenb uccrnedoganuli — cpasHUMesbHas oueHka npenapamog 15 npednocesHol 06pabomKu CeMsH Kak peaynsimo-
po8 humocaHUMapHo20 COCMOSAHUSI a2pOUeH0308 U ypoxalHocmu Spo8ol NWeHUUb! Ha PasHbIX palioHUPO8aHHbIX copmax.
MogpexdeHHoCMb a2poueHo308 Aposoll nuweHuUbl 8 oba 2o0a HabndeHul eceMu udydaeMbiMu pumochazamu bbina Huxe
yposHsi OlB. Mo cpedHum AaHHbIM MyHlWUM NO CHUXEHUI0 NOBpeXAeHHOCMU nocegos nonocamoll 61owKol okasancs eapu-
aHm ¢ obpabomkoli cemsiH HB_101, meHee aghghekmusHbIMU — npenapambl SHMapHas Kuciaoma, 3nuH dkempa u LJupKoH.
Cpedu azpoueHo308 u3y4aeMbix copmos bonbue nospexdanca nonocamou browkol copm Kunensckas Ompada, meHee no-
spexdaembiMu 3a cdem npednocesHbix 06pabomok cemsH okalanuck Kunenbckas Husa u Kunenbckasa HObuneliHas. Knonbi-
yepenalwKu akmusHee numarnuch 8 gezemauuoHHbil nepuod 2015 2. no cpagHeHuro ¢ 2014 2., HO 8bIS8UMb 3aKOHOMEPHOCMU
8nusHUs npednocegHol 0bpabomku ceMsiH SpogoU NWEHUUb! HA yCbiXaHUe UeHmpanbHO20 flucma npu numaxuu Kraona-
yepenawku He ydanoch. [pednocesHbie 0b6pabomKu ceMeHHO20 Mamepuana Spoeoll NWeEHUYb! OKa3anu NoaoKUmenbHoe
8/IUSHUE Ha CHUXEHUE Jucria nogpexadeHuti pocmkogol Myxol no 8cem u3yyaeMbiM npenapamam, KOCBEHHOe 8MUSHUE Ha No-
8bIlUEHUE ycmoUyu8oCMU K nogpex0eHusm pacmeHull epedumensiMu okasbigarnu pe2ynsimopbi pocma. B cpedHem 3a 0ga 200a
uccrnedogaHuli cmabunibHO CHUXaIU 3apaXeHHOCMb KOMOHUsMU epubos xumudeckue npompasumenu Makcum u Bumapoc.
Peaynsmopbi pocma 3nuH akcmpa u VivmyHouumohum makxe CyueCmeeHHO CHUKanu Kosuyecmeo 803bydumeneli KopHe-
8bIX 2Hurnel, 0c0BEHHO Ha Maslo 3apaxeHHOM 3epHe. XuMuyeckue npompasumenu cmabunibHO CHUXanu 3apaxEHHOCMb 3ep-
Ha mosbko Ha copme Kunenbckas ObuneliHas, Ha Opyaux copmax npompagumesiu nokasbigasnu fyuwyr 3ghgekmusHocmb
MOIbKO Ha CUMbHO 3apaxeHHOM 3epHe. [IpumeHeHue peaynsmopos pocma 8 npednocegHol obpabomke Spogol NWEeHUYbI
copma Kunenbckas FObuneliHasi ckasbiganoch NOOXUMESbHO Ha (humocaHUmMapHOM COCMOSHUU NOCEB08 APO8OU NWEHUUBI,
ymo npugodusio K bosee 8bICOKUM YPOXasaM.

Cpeay MHOXeCTBa (hakTOpOB, YMEHbLUAIOLNX 3PPEKTUBHOCTb NPOM3BOACTBA 3€PHA, BaXHbIM SBMSETCS
HEeoCTaToOK BHUMaHWA K (hOpMUPOBaHMO KoMnnekca putodaroB U (OUTONATOreHoB, CyLIECTBEHHO OrpaHWy4K1Balo-
LMX POCT YPOXANHOCTM, B 3aBUCUMOCTM OT KOHKPETHBIX MPUPOSHO-KIMMATNYECKMX YCIOBUN N TECHO CBSA3AHHBIX C
HWMM NPOLIECCOB NPOM3BOACTBA KynbTypbl [1, 3, 5]. bonee rubkui noaxoa npy onpeaeneHny ctTpaTeriu, Lenecoob-
Pa3HOCTM ¥ TaKTUKV MEPOMPUATIN NO 3aLLMTE KyNbTYpbl NO3BOUT HE TOMBKO MOBbLICUTDL YPOXAMHOCTb MLIEHMLbI, HO
1 NO3BOMUT YMEHbLUMTL 3KONMOrNYECKME PUCKM, CBA3AHHbIE C HEOBOCHOBaHHLIM MPUMEHEHMEM NECTULMAOB [2, 7).
B cBS3K ¢ 3TUM BO3HMKNTA HEOBXOAMMOCTb U3YYEeHUS BIIMSHUSA PasfuyHbIX TUMOB NpenapaToB Ans NpesnoceBHOMN
006paboTKM CEMSH Ha (UTOCAHUTAPHOE COCTOSIHIE arpoLEHO30B W YPOXKANHOCTb SPOBON MLIEHMLbI Pa3nUYHbIX COp-
TOB, paioHMpoBaHHbIX B Camapckoit obnactu [4, 6).

Lens uccnedosaHull — cpaBHUTENbHAA OLEHKA NpenapaToB Ans NPeanoceBHo 06paboTkn CemsiH Kak
PErynsaTopoB (PUTOCAHUTAPHOTO COCTOSIHUSA arpoLeHO30B M YPOXAMNHOCTU APOBOA MLIEHWLbI HA PasHbIX paroHUPo-
BaHHbIX COpTaXx.

3adayu uccnedoeaHull; onpefeneHne NOBPEXAAEMOCTN arpoLEHO30B SPOBOM MLIEHMLBI MO BapUaHTam
OnbITa W BbISIBIIEHWE NMOPAXEHHOCTW MOCEBOB pUTONATOreHamMun Noa BrUSHWUEM MpeanoceBHon 06paboTku cemsH
pasnuYHbIMK NpenapaTamy.

Mamepuanbi u MemoOdbi uccnedosaHull. HabntoaeHNs 1 nonesble Y4eTbl NPOBOANAMCH HA OMbITHOM MO-
ne B NepBOM CENEKLIMOHHOM ceBoobopoTe oTaena sposoi nweHnws! MNosomkekoro HAUCC vum. 1. H KonctaHTuHo-
Ba B 2014-15 rr. OnbIT GbIN1 3aN0XEH B 7 BapUaHTax B 3-KpAaTHOW MOBTOPHOCTM!.

ObbekTamn uccnefoBaHus CyXuny panoHpoBaHHbLIE copTa ApoBoM MweHuubl — KnHenbckas Huea, Ku-
Henbckas OTpaga, KuHenbckas KObuneinHas, a Takke npotpasuteny — Makcum, Butapoc, perynsropel pocta 1 pas-
BMTUS PaCTEHUN — SHTapHas kucnota, OnuH AkeTpa, MmmyHoumTtodmT, LinpkoH, HB_101 n komnnekc dutonatore-
HOB 1 pnTOHaros, (HOPMUPYIOLLIMIACS B arpoLieHO3ax SPOBON MLLEHULbI. YYeTbl MOBPEXOAEHHOCTH U NMOPaXEHHOCTM
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arpoLeHo30B APOBOMN MLUEHNLbI M3y4aeMblX COPTOB M ABYX(hAKTOPHbIN AMCMEPCUOHHBIM aHanW3 NpoBOAMAM no 0b-
LEeNPUHATBIM METOAMKAM.

Pesynbmamsi uccnedogaHull. MoBpexaeHHOCTb OMbITHBIX arpoLEHO30B SPOBOIA MeHMLbl B 06a roga
“CCneaoBaHMin BCeMM M3yvaembiMu dutodbaramm Bbina Huke yposHs OlNB. HekoTopble 3aKOHOMEPHOCTH M3yyae-
MbIX (DaKTOPOB OMbITa Ha BPeAMTENEN SPOBOWA MLLEHWLbI YAANOCh OTCNEeAUTD.

lMonocatas bnoLuka akTUBHee NoBpexaana onbiTHble NOCEBbI APOBON NileHuubl B 2014 1., yem B 2015 T.
BnusHue u3yyaembix npeanoceBHbIX 0BpabOTOK CEMSIH pasHbIX COPTOB SPOBOW MLIEHMLbI HA MOBPEXAEHHOCTb
BCXOJ0B NonocaToil BIOLLKON fyyLle BUAHO NO AaHHBIM yyeToB 2014 1.

B BereTaumoHHbIn nepuoa 2014 r. npeanoceBHas 0bpaboTka CEMEHHOTO MaTepuana rno3Bonuna CHU3UTL
NOBPEXAEHHOCTb BCXOAO0B nonocatoi 6riowwkon B 2-3 pasa (cpeaHsas NoBPpexaeHHOCTb no npenapatam 1,2-1,6 6an-
na). B arpoueHose copta KnHenbckas Huea achdpekTBHEE NO3BONMUMN YIATW OT NOBPEXAEHMI pacTeHnn 06paboTku
cemsH perynsatopamu pocta MmmyHouutoduT, Limpkon n HB_101 (no Bcem BapuaHtam 1,0 6anna), KuHenbckas
Otpaga — aHTapHas kucnota u Makewm (1,3 n 1,6 6anna cootBeTcTBeHHO), KuHenbckas HObuneinHas — Makcum,
sHTapHas kucnota, LiupkoH n HB_101 (no Bcem BapuaHTam 1,3 6anna). [laHHOe HecoBnadeHWe no BapuaHTam Be-
POSITHO BbI3BAHO PaA3NMUMSMK B (PU3MONOTUM U OMOXMMUW M3y4aeMblX COPTOB SIPOBOW MLIEHWLbI, KOTOpble Mo-
pasHoOMY, BUAMMO, YXOASAT OT CTPECCOBbLIX BO3AENCTBUI (UTOaroB.

Mo cpeaHUM AaHHbIM 3@ ABa roaa UCCNEeA0BaHMIA MyYLLMM MO CHIBKEHMIO NOBPEXAEHHOCTM pacTeHMI Noo-
catomn BrioLLKoi okasancs BapuaHT ¢ obpabotkon cemsaH HB_101 (1,3 6anna), MeHbLuas 3hheKTUBHOCTb OTMEYEHa
y NpenapaToB SHTapHas K1cnoTa, AnuH Aketpa v LnpkoH (1,4 6anna).

Cpeau arpoLeH030B 13yvaemblx copToB Bonblue nospexpaarnca copT Kunensckas Otpaga (1,8 6anna), Be-
pOSITHEE U3-3a HEXHbIX NIMCTLEB, MEHEE NOBPEXAAEMbIMU BCNIELACTBIE NPeanoceBHbIX 06paboToK CeMsiH Oka3anuchb
Kunenbckas Huea u Knenbckas HOBuneitas (1,4 u 1,3 6anna cootBeTcTBeHHO). OCOBEHHO 3TO SPKO NpoCrexusa-
eTcs B noceBax copta KuHenbckas KO6uneiHas, T.K. B KOHTPONbHOM BapuaHTe 3TOT COPT Obin cambIM NOBPEXAEH-
HbIM CPEaM N3y4aeMmblXx.

Knonbl-yepenaluki akTMBHEE NUTanMCb B BeretaumoHHbin nepuog 2015 r. no cpasHeHuio ¢ 2014 r. Mpu
PasnNUunAX B KONMYECTBE MOBPEXAEHUI BbISBUTL 3aKOHOMEPHOCTMU BUSIHUS NPEANoceBHO 06paboTki cemsiH Apo-
BOW MLUEHMLbI Ha YCbIXaHWe LieHTParbHOro NUCTa Npy NUTaHUK KNOMoB-Yyepenallek He yaanock. dutodar xaoTuyHo
noBpexaan u3y4Yaemble arpoLeHo3bl SPOBON MLIEHNLbI, MHOrAA HAHOCA GoNbLUMIA Bped B BapuaHTax ¢ npenapata-
MW, YeMm B KoHTpone. CpeaHue LaHHble 3a ABa rofa WCCNeA0BaHMI NOKa3biBaKT HEKOTOPOE MOMOXUTENbHOE fei-
CTBME Ha CHWXEHWe MOBPEXLEHMIA BCXOAOB SPOBOM MILEHWLbI KNonamu-Yepenallkami B BapuaHte ¢ obpabotkon
CEMEHHOro mMatepumana perynatopamu pocra OnuH Jketpa, MmmyHouutodut n HB_101 (1,9; 2,0 1 2,0 3k3./m2 cooT-
BETCTBEHHO) B CPABHEHWMN C KOHTPOSbHLIM BapuaHToM (4,6 3K3./m2).

MeHblue Bcero knon-yepenailika MoBpexgan BCXOAbl NOCEBOB NweHuusl copta KuHenbckas Husa
(2,1 3k3./m2), BonbLue NpegnoynTan arpoLeHo3 u3yvaemon KynbTypbl copta KnHenbckas Otpaga (2,4 ak3./m2).

Bonbluee KOMMYECTBO YCbIXaHU LEHTPanbHOr0 NMCTa Npu NOBPEXAEHUN Knonamu-yepenatukamu Obino
obHapyxeHo B 2015 r. no BapuaHTam — KuHenbckas KObuneiHas 6e3 obpabotok (5 ak3./m2), KuHenbckas OTpaga ¢
obpabotkoi Butapocom (5,0 3k3./M2) 1 MakcumanbHoe Ha copTe Kuenbckast Huea ¢ 06paboTKon SHTapHON KUCHo-
Tom (5,3 3K3./M?).

JTN4mHKM POCTKOBON MYXW HE3HAUMTENBHO U3PEXMBANN NOCEBbI APOBON NEHWLbI B 06a roga npoBeaeHns
nccnefoBaHui, YyTb Gonbluee nospexaeHne otmevanoch B 2014 r., cBA3aHHOe ¢ 6NaronpusTHLIMK NOrOAHBIMM
YCINOBUSMM 411 U3y4aeMoro BpeauTens. bonblue n3pexunBanucb arpoLeHo3bl SpoBOi NEHWLbI cOpToB KuHenb-
ckas Huea u Kunenbckas tO6uneinHas (1,9 u 1,7% normbLumx BCXOQOB COOTBETCTBEHHO), MEHbLLE NOBPEXAANUCH
nocesbl KynbTypbl copta Kunenbckas Otpaaa (1,3%).

lMpegnoceBHble 06paboTkN CEMEHHOTO MaTepuana SpoBOi NWEHWLbI OKa3anu NOMOXUTENbHOE BINSHUE Ha
CHWXEHWe Yncna MoBpeXaeHUA POCTKOBOM MyXOil MO BCEM M3yyaeMbiM npenapatam. KocBeHHoe BnusiHME Ha no-
BbiLLEHME YCTONYMBOCTYW K NOBPEXAEHNAM PacTEHU BpeaMTENaMI OKa3blBanu perynatopbl pocta. Moytv B 2 pasa
yMeHbLUanach NOBPEXAEHHOCTb MOCEBOB POCTKOBOW MyXOW IPOBOIA MILEHWLbI B BapuaHTax ¢ npeanoceBHoi obpa-
Botkon HB_101 (Ha 1,1% no cpaBHEHMO C KOHTponeM). Tak ke CyLECTBEHHO YMEHbLUAmNM U3pexmBaeMocTb noce-
BOB POCTKOBOW MyXO¥ npenapatbl SHTapHas kucnota, AnuH Jketpa v LinpkoH (Ha 1,6; 1,5 1 1,4% COOTBETCTBEHHO).

Heobx0anMmMo OTMETUTb CYLLECTBEHHOE BAINSHWE HA CHUWXEHWE MOBPEXOEHHOCTH MOCEBOB SPOBOIA MILEHN-
Ll BCEMU M3yyaeMbiMn  uToaramm npegnocesHon obpabotku perynstopom pocta HB_101. BeposTHO akcTpak-
Tbl MMManaickoro keapa, kunapuca, CoCHbl 1 NOJOPOXHMKA, COAEpXaLLMecs B npenapare, OTnyruealT no4YBooobu-
TaloLWWX BpeauTenen B HavasnbHble dTanbl pocTa SPOBOW MLUEHNLbI, NOAAEPXKMBAOT U CTUMYNIMPYIOT MMMYHHYIO CU-
CTEMY SIPOBOVA NLUEHULIBI, YTO B UTOre OTPa3NUNOCh Ha MOBPEXOEHHOCTI BCXOLOB KyNbTypbl B Ha4anbHbI nepuog ee
pocra.
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B nabopaTopHbIX YCNoBUSIX NPOBEAEHbI Y4ETHI 3apaXEHHOCTW BO30YANTENSMM KOPHEBBIX THUNEN NOCEBHO-
ro MaTepuana Tpex M3yyaemblx COPTOB APOBOM MieHnupl (Tabn. 1). B 2014 r. cemeHa n3y4aemon KynbTypbl Obinn
CYLLECTBEHHO CUnbHee 3apaxeHbl BO3OYAMTENSMI KOPHEBBIX HIUMEN, Yem B 2015 T.

B oba roga uccrnegosaHnin cpean BO30yauTenen KOPHEBbIX THUnei npeobnagamv konoHuu Bipolaris
sorokiniana (puc. 1), Takke B NOCEBHOM MaTepuane BCTpeYanuch konoHum Fusarium u Penicillium.

Bce u3yyaemble npenapatbl Ans NpeanoceBHoi 0BpaboTki CEMSAH CHUXaMN 3apaeHHOCTb 3epHa BO3bYy-
ANTENsSMN KOPHEBbIX rHUMEN. [pnyem Ha CUNbHO 3apaxeHHOM 3epHe B 2014 r. npoTpasuTenit 6binu ropasgo akTue-
Hee B CHVXEHWUW KONMNYECTBA KONOHWA rpuboB, Yem PerynsTopbl pocTa, N0 CPABHEHMIO C Mano 3apaxeHHbIMU ceme-
Hamm B 2015T.
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Puc. 1. BosbyauTtenu kopHeBbIX rHUnen (nabopaTopHblii aHanua), %

Ha cunbHO 3apaxeHHbix CemeHax BO30yaWTENsMU KOPHEBbLIX THUMEN Heobxognmo OTMETUTb BOMbLuyo
3((EKTUBHOCTL NMPUMEHEHNS MPOTPABUTENEN NO CPABHEHUIO C perynsatopamu pocta. Pasnuune mexay ypoBHEM
3apaXeHHOCTM 3epHa [OCTATOMHO CYLIECTBEHHOE Mexay rpynnamu npenapatoB 9,3% (npoTpasuteniu) u 42,4%
(perynsatopel pocTa).

Ha 3epHe, Mano 3apaeHHOM KOMOHUsIMM rprboB, MOXHO NPUMEHSATL ANs NpeanoceBHoi 06paboTki ceMsiH
W perynaTopbl pocta U npoTpasutenu. Pasnuuve mexay rpynnamv npenapatoB B 2015 r. HeCyLLECTBEHHO
19,3 1 18,3% COOTBETCTBEHHO, NPUYEM NyYLLM BApMaHT Ha Maro 3apaXxEeHHOM 3epHe nokasan perynsrop pocrta —
OnuH 3KCTpa, KOTopbIN Bbin Hanbonee apdekTUBHLIM cpeau perynsaTopos pocta v B 2014 r. B OTHOLIEHMM 3apa-
XEHHOCTM CEMSH APOBOW MLIEHNLbI KOPHEBLIMU THUMNAMMU.

Tabnuya 1
3apaxeHHOCTb CEMSH SPOBOVA MLLEHMLbI BO30YAUTENSAMU KOPHEBbIX THUMEN
B 3aBUCMMOCTW OT BapMUaHTOB OnbITa, %
BapuaHThl onbita KuHenbckas Huea KuHenbckas Otpaga KuHenbckas KO6uneinHas B cpeaHem no coptam
2014r. | 2015T. [cpegHee | 2014 . | 2015T. [cpegHee | 2014 r. | 2015T. |cpeaHee | 2014 r. | 2015T. |cpegHee
KoHTponb 60,0 30,7 45,3 77,3 24,0 50,7 74,7 26,7 50,7 70,7 27,1 48,9
Makcum 8,0 28,0 18,0 13,3 25,3 19,3 53 9,3 73 8,9 20,9 14,9
Burapoc 8,0 17,3 12,7 53 24,0 14,7 16,0 12,0 14,0 9,8 17,8 13,8

Cpennee 80 | 227 | 153 | 93 | 247 | 170 | 107 | 107 | 107 | 93 | 193 | 143
N0 NPOTPaBUTENAM

AnTapHas kuenota 54,7 24,0 39,3 453 18,7 32,0 40,0 14,7 27,3 46,7 19,1 329

AnwH-akcTpa 267 | 200 | 233 | 333 | 80 | 207 | 467 | 93 | 280 | 356 | 124 | 240
VMMyHoLMTODUT 240 | 160 | 200 | 387 | 200 | 293 | 30,7 | 173 | 240 | 311 | 178 | 244
LupkoH 467 | 227 | 347 | 373 | 173 | 273 | 347 | 133 | 240 | 396 | 17.8 | 287
HB_ 101 BP 467 | 187 | 327 | 640 | 333 | 487 | 667 | 213 | 440 | 591 | 244 | 418
Cpenee 397 | 203 | 300 | 437 | 195 | 316 | 437 | 152 | 205 | 424 | 183 | 304
N0 perynsTopam pocta

CpenHee

30,7 21,0 25,8 339 21,0 274 34,3 139 24,1 33,0 18,6 25,8
no npenapartam

B cpegHem 3a fBa roga uccrefoBaHuii CTabunbHO CHUKANW 3apaXeHHOCTb KOMOHWAMU rpuboB XuMuye-
ckue npotpasutenu Makcum n Butapoc. Perynatopbl pocta InuH Jketpa 1 IMMYHOLMTOMUT TaK Xe CyLeCTBEHHO
CHWXarnu Konu4ecTeo Bo3byauTenei KOPHEBbIX rHIUNENR, 0COBEHHO Ha Masno 3apaXeHHOM 3epHe.

W3yyaemble copTa SpoBOW MLLEHWLbI MO-Pa3HOMY OT3bIBaNUCh Ha NPeAnoceBHyo 0bpaboTky cemMsH. Xumu-
yeckue npoTpaBuTENM CTAabUNBHO CHWXaNW 3apaxEHHOCTb 3epHa Tonbko Ha copTe Kunenbckas HObuneinHas, Ha
ApYrux copTax NpoTpaBuUTeNM NokasblBanu nyyLLyo SP@EKTUBHOCTb TOMNbKO Ha CUIbHO 3apaXEHHOM 3epHE.
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Perynsatopbl pocTa Takke athheKTUBHEE YrHETANM NaTOreHHylo MUkpodopy Ha copte KuHenbckas KO6u-
neiHas. HyHO OTMETUTb CYLLECTBEHHOE CHUKEHWE 3apaXeHHOCTW CEMEHHOro Matepuana y copToB KuHenbckas
Otpaga v Knnenbckas KO6uneiHas npu obpaboTtke npenapatoMm SnnH JKCTpa Ha YpoBHE 3EKTUBHOCTY XMMUYE-
CKWX NpOTpaBuTENeN.

lNonesble UccnefoBaHMs NOKA3amnm CHIBKEHWE CTENeHN PaseuTUS U PacnpoOCTPAHEHHOCTI KOPHEBbIX THUMEN
BCreacTBMe npeanoceBHon 0bpaboTkn cemsH (Tabn. 2). B nonesbIx ycnoBusx AeiCTBUE PErynsTopoB pocTa u Xu-
MWUYECKMX NpOTPaBUTENEN Ha BO3OYANTENEN KOPHEBbIX THUNEN HECKOMBKO OTIMYanoch OT MX AeicTus B nabopa-
TOPHbIX YCNOBUSIX. [10 CHUKEHMIO pacnpOCTPAHEHHOCTU M CTEMEHWN Pa3BUTUS KOPHEBLIX THUMEN NPUMEHEHUE pery-
NATOPOB POCTa UMENO NyYLlne NokasaTenu, Yem npuMeHeHue NpoTpasmuTenen, 3a ucknioveHnem HB_101.

Ha n3yyaemblx copTax Aeinctame npegnoceBHon 0bpaboTky CeMsH Takke Nyylle BblpaxeHo Ha copTax Ku-
Henbckas Otpaga u Kunenbckas FO6unentas, Ha copte KuHenbckas HuBa KOpHEBbIE THUMM XyXe YrHETannCh M3y-
YaembIMW npenapartamu, bonee YETKO 3TO 3aMETHO N0 PACNPOCTPAHEHHOCTH (pUTONaTOreHa.

Pa3BuTie KOPHEBBIX THUNEN B MOMEBbIX YCNIOBUAX 3hEKTUBHEE yrHeTanock Ha copTax KuHenbckas Huea
n Knunenbckas KOBuneitHas perynsitopoM pocTta — SHTapHOM KMCMOToM, a Ha copte KuHenbckas Otpapa — Limpko-
HOM, B OTHOLLEHMM pacnpOCTPaHEHHOCTM W3yvaeMoro duTonartoreHa Obina 3admkcMpoBaHa 3aKOHOMEPHOCTb, Oni-
CaHHas BbiLLe.

[MpoBefeHHbIE Y4eTbl MOPAXEHHOCTW arpoLEHO30B 13yYaeMblX COPTOB SPOBON MLIEHMLb! MYYHUCTON POCON
B (hasy KONOLEHNS — LiBETEHNUS U BYpOil pXKaBYMHON B NEPUOL HanNMBa — MOIOYHOM CMNENOCTU 3epHa BbISBUMK Clie-
[0BblE NpU3HakW 3aboneBaHNn Ha eOMHWUYHbBIX PACTEHWSX, YTO HE MO3BOMMMO OTCNEANTb BRUSHWE NPEANOCEBHOM
06paboTku CeMsiH UccneLyeMbiMy NpenapaTaMmn OTHOCUTENBHO 3TVUX (UTONATOreHoB.

Tabnuua 2
[MopaxeHHOCTb APOBOW MILEHWLI KOPHEBBLIMI THUMSIMW B 3aBMCUMOCTM OT BapuaHToB onbiTa (2014 1.), %
KuHenbckas Hvea KuHenbckas Otpaga KuHenbckas KO6unenHas B cpeaHem no coptam
BapuaHTbl onbiTa cTeneHb | pacmpocTpa- | CTenmeHb | pacnpocTpa- | CTeneHb | pacmpocTpa- | cTemeHb | pacnpocTpa-
pasBuTLS HEHHOCTb pasBuTHS HEHHOCTb pasBuTHS HEHHOCTb pasBuTUS HEHHOCTb

KoHTponb 30,0 70,0 32,2 70,0 27,8 66,7 30,0 68,9
Makcum 23,3 53,3 18,9 43,3 18,9 46,7 20,4 47,8
Burapoc 18,9 46,7 27,8 56,7 20,0 46,7 22,2 50,0
Cpenee 21,1 50,0 23,4 50,0 195 467 21,3 489
10 NPOTPABUTENSM
fAHTapHas kucrnoTa 17,8 433 16,7 36,7 13,3 33,3 15,9 37,8
OnuH-3KCTpa 23,3 53,3 22,2 43,3 20,0 46,7 21,8 478
VimmyHoumTout 22,2 50,0 17,8 40,0 18,9 43,3 19,6 44,4
LinpkoH 20,0 46,7 133 36,7 18,9 43,3 174 42,2
HB 101 BP 26,7 56,7 23,3 53,3 23,3 56,7 24,4 55,6
Cpenriee 22,0 50,0 187 42,0 189 44,7 198 456
Mo perynsitopam pocta
Cpeniee 21,7 50,0 20,0 44,3 19,0 4572 20,3 46,5
no npenapatam

lMpMeHeHve perynsaTopoB pocTa pacTeHWW, B NpeanoceBHOM 06paboTke SAPOBOW MLEHMLb! U3yvaeMbiX
COPTOB, CKa3blBanocb, HECOMHEHHO, NOMOXUTENbHO HAa (DUTOCAHUTAPHOM COCTOSIHUM MOCEBOB, YTO MPUBOAWIO K
Bonee BbICOKMM YpOXasM.

3aknoyeHue. MNpu obcnenoBaHNM pacTeHNin Ha NOBPEXAEHHOCTb BONE3HAMM U BPEAUTENSMI BapuaHTbI C
perynsaTopamm pocta u NpoTpaBUTENAMI NOKasanu B CpeaHEM OAMHAKOBO MOMOXWTENbHble pe3ynbTaThbl, HAMHOMO
YMEHbLUWB Bpes, HaHOCUMbI 3TUMU OpraHM3Mamu, a B HEKOTOPbIX Crly4asx CBEAS ero AeMCTBUE K MUHUMYMY, YTO
MO3BONMNO YBENUYNTL YPOXKANHOCTb APOBOIA MiUEHMLbl. Hanbonbluas ypoxanHocTb Habnganack B BapuaHTax ¢
perynstopamu pocta — 28,3 L/ra, Toraa kak B KOHTPOSLHOM BapuaHTe OHa OTMeYarnach Ha ypoBHe — 27,2 Lfra.
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Uens uccrnedosaHus — ebisgumb Haubonee adanmusHbie U npodykmueHble copma kapmochensi Onsi cmenHoU 30HbI
tOxHo20 Ypana. Onbim 3aknadbieancad no 00HOhakmopHOU cxeme 8 3-x KpamHol nosmopHocmu. UccrnedosaHusi npogodu-
JluCb Ha cpedHepaHHUX U cpeOHecnernbIx copmax kapmoghensi omeyecmaeHnHol u 3apybexHol cenekyuu. Onpedensnu ypo-
XaliHocmb, mogapHOCMb, co0epx)aHue Kpaxmarna U Cyxo20 gewiecmea 8 KiybHsix kapmocgpens. 1o 4-nemHum OaHHbIM 8bide-
JIUAIUCh NO ypoxaliHocmu copma kapmogpens — Apmemuc (57,8 miza), Spoy (52,0 mlea) u Pomaro (49,5 mlza). Omnuyvanuce
Haubosbwum 8bixo0om mogapHol npodykyuu copma: Apmemuc — 97,9%, Tapacos — 97,7%, Spoy u Pomaro — 97,4%. Codep-
XaHue kpaxmana 8 KnybHsx usmeHsnock om 10,2% (Ped Ckapnemm) do 16,0% ([Tamsmu KoeaneHko), a codepxaHue cyxoeo
sewecmea 6 knybHsax eapbuposano om 15,6% (Ped Ckapnemm) 0o 23,8% (lMamsamu KosaneHko).

CopT ABnsieTCs OCHOBHbLIM 3rieMeHTOM Nto6oi TexHonorun n 6onee 50% Bknaga B NonyyeHne CTabunbHOro
ypoxast M ka4ecTBa NpOLYKLMM 3aBUCUT OT ero rpaMoTHOro nogbopa [2, 5].

OnTtumanbHbIn Nogbop COPTUMEHTA ANS KaXOOrO KOHKPETHOTO PerMoHa SBRSETCS OAHUM M3 OCHOBHbIX
(haKTOpOB, ONPEAENSIOLLMX MOBBILIEHNE YPOXKANHOCTM W Ka4eCTBa Kak MPOAOBOSICTBEHHONO, TaK 1 CEMEHHOTO Kap-
Tobens. Yem Bbile npucnocobneHHOCTb CopTa K MECTHbIM YCNOBUSIM, TEM BbIlLe YPOXaMHOCTb Ky6Hen 1 cooT-
BETCTBEHHO Bbille peHTabenbHOCTb NMPOM3BOACTBA KapTOMENs 3a CYET CHUKEHWS 3aTpaT Ha CEMEHOBOAYECKYHO
paboty [1, 6, 7].

CrenHas 30Ha t0XHbIX YepHo3eMoB OpeHbypxbs XopoLwo obecneyeHa NpuxoaoM (IOTOCUHTETUYECKN ak-
TUBHOM pagmaLun, HO 13-3a HeJOCTATOYHOMO KONMYeCTBa BbiNafaloLyx 0CaKOB, B €CTECTBEHHbIX YCIOBUSIX YBMaX-
HEHVs, BO3AerblBaeMble KynbTypbl He 06/1aAaloT BbICOKOM YPOXKANHOCTHIO M €€ YCTONYMBOCTBIO, NOITOMY PErvoH He
OTHOCWTCS K MPOMBILLIEHHO Pa3BMTOMY MO NPOW3BOACTBY kapTodens. B Lenom no obnactv ypoxanHoCTb 0CTaeTcs
HW3KoW, B Npeaenax 15-20 T kny6Hen ¢ rektapa [3, 5].

Ha cerogHsiluHWiA AeHb OAHOM M3 OCHOBHBIX MPUYMH HU3KMX ypoxaeB B OpeHbyprckon obnactn sBnseTcs
HEAO0CTaTOUHbIA COPTUMEHT PaiOHWMPOBAHHBLIX COPTOB W OTCYTCTBME HAay4HO-0BOCHOBAHHBIX PEKOMEHZALMA No UX
BO3/ENbIBAHNIO.

OnbIT paboTbl Nyywnx KapTodenesogoB CBUMAETENLCTBYOT O TOM, YTO B pacCMaTpUBaEMbIX MOYBEHHO-
KMMMaTUYECKNX YCMOBMSX NPW BHEAPEHUM MHAYCTPUANBHOM TEXHONOTMM NPOU3BOLACTBA afanTMBHBIX U BbICOKONPO-
BYKTVUBHbIX COPTOB KapTO(eEns BO3MOXHO NOSTy4eHre ypoxanHocTi He meHee 25-30 T ¢ 1 rektapa [4].

Lenb uccnedosaHull — BbisBUTL Hanbonee aaanTuBHbIE U NPOAYKTUBHbIE COpTa kKapTodens Ans CTENHOM
30HbI KOxHoro Ypana.

3adayu uccnedoeaHull; aHanu3 nokasaTteneil ypoxanHOCTM U TOBAPHOCTW M3y4aeMblX COPTOB KapTode-
Ns; OLeHKa cofepxaHnsa B KNyBHAX kapTodens Cyxoro BeLecTBa M Kpaxmana; SKOHOMUYECKast U SHepreTuyeckas
OLEeHKa 3QheKTUBHOCTI BO3AENbLIBAHMS N3Y4aeMbIX COPTOB KapTodens.
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Mamepuanbi u Memodsbi uccnedoganudl. Monesor onbiT B 2012-2015 rr. 6bIN NPOBEAEH HA OPOLLAEMOM
yyactke OO0 «Arpodmpma KpacHoxonmckasi» Mnekckoro panoHa. [oyBa OMbITHOMO yyacTka — YEPHO3EM HOXKHBIN
OCTaTOYHO-NyroBaThlil  CnaboryMycuMpoBaHHbI CPEAHEMOLLHBIA TSKENO U CPEOHECYIMHUCTLIA C COAEpKaHUeM
rymyca B NaxoTHOM croe 3,2%, XxapakTepuayeTcst H13kom 0becneyeHHOCTbI0 NOABKHBIMI (hopMamm asoTta u oc-
opa u cpefHen — 0bMeHHbIM Kanuem. Cxema onbiTa NpegycmaTpuBana usyyeHne BapuaHToB C MOCaaKomn cregy-
tOLLIMX COPTOB KapToens:

1. HeBckuit (COpT cpeaHepaHHNi, KOHTPOIb);

2. CnnpuaoH (CopT cpeaHecnenbln KOHTPOb);

3. Papyra; 4. Kysosok; 5. PomaHo; 6. Pen Ckapnertr; 7. Pogpura; 8. Kapaton; 9. Aptemuc; 10. 3poy (cpea-
HepaHHue copTa);

11. Yensbuney; 12. Mamatu KosaneHko; 13. Tapacos; 14. KypaTop (cpegHecnenbie copTa).

3a Bpems uccnenoBaHnii Hambonee GnaronpusTHbIE METEOPONOrMYECcKe ycnoBust crioxunucs B 2013 r.
n 2015 r., Korga BereTauMoHHbIA NEPUOS XapaKTepu3oBancs AOCTaTOMHbIM KONMYECTBOM OCAAKOB M Tenna (CooT-
BETCTBEHHO 192 MM 1 143 MM, npu cymme adhdhekTuBHbIX Temnepatyp 2220°C n 2260°C). V13-3a npoBeaeHus nonu-
BOB, 0BWIbHO BbIMABLUMX OCaAKOB, OTCYTCTBUSI aTMOCKEPHOM 3acyXn B MexdasHbI Nepuog passuTis kaptodens
OyTOHM3aLMS — LBETEHWE, NPUXOASALLMECS HA BTOPYO MOMOBMHY WIONS, Ha4ano aerycTa, knybHeobpasoBaHue npo-
X0AMno B 61aronpusTHbIX YCHOBUSX.

3-3a Hegobopa ocaakos ( 86 1 72 MM) 3a BEreTaLMoHHbIA NEpUOA Npu cyMmMme 3GhEKTUBHBIX TeMnepaTyp
2560°C 1 2310°C, a Takke u3-3a aTMocdepHoi 3acyxu (0T 16 go 29 gHen), 2012 r. n 2014 r. 6binn MeHee Gnaro-
MPUSTHBIMK ANS POCTa W pasBuTMS kapTodens.

3aknagka ombiTa MpPOBOAWMMACH COracHO MeToauke nonesoro ombita b. A. [locnexoBa, MeToaukam
BHUWKX n Toccoptcetyt; HabriogeHns U UCCNeaoBaHus — no MeToauKam: «[0CyAapCTBEHHOE COPTOMUCMbITaHWe
CEMNbCKOXO3ANCTBEHHbIX KynbTyp», «<MeToamka MccnegoBaHuin no KynbType kapTodens».

MpeaLwecTBEHHUKOM Ha OMbITHOM y4vacTke cryxwun koctpel, 6e3ocTbiin. Mocne ybopku npeawecTsyioLen
KyrnbTypbl NPOBOAMIOCH BHECEHUE MUHEpPAIbHbIX KanWiHbIX YAO0OPEHU A, BECHON — aMModoca N aMMUaYHon  ce-
nutpbl. ObLias Hopma BHeceHNs yaobpenui coctasuna Nrs PiooKiio Kr 4.B., ryctota nocagku 50 TbiC. pacTeHUi Ha ra.

B roabl npoBeaeHus uccnenoBaHuin nocagky kaptodens nposogunu 12-14 mas 8 nonyrpebHn kaptodene-
caxankon GRIMM ¢ OAHOBpeMeHHbIM NpOTpaBIMBaHWEM knybHen. 3a Bpems BereTaumu Obina npoeedeHa
3-x kpaTHas obpaboTka repbuumaamm u 2-x kpatHas yHruumaamm.

[MonuBbl NPOBOAWMAMCE JoXaeBanbHON MawnHon AM-100 «®Pperat» ¢ yBennyeHuem oT 6 Jo 9, opocutenb-
HoW Hopmom 2750-3350 Mm3/ra, NonMBHas HOpMa B NEPUOA UCCeaoBaHN uameHnnach ot 250 oo 450 m3fra. Konuue-
CTBO BbINaBLLUMX OCAAKOB 3a Beretawuuio B rogbl MCCriefoBaHNin n3ameHunock ot 720 go 1930 m3fra.

Konky kapTothens Ha OnbITHbIX AeNSHKaX NPOBOAWIN BPYYHY!O.

Pe3ynbmamsi uccnedosanutl. B rogpl viccnegoBaHuin nocagka kaptodens 6bina nposeaeHa Bo Il-on ae-
kage mas. Bexogbl nosBunuch Ha 15-23 geHb, ByToHusaums u useteHne Ha 28-34 n 34-48 aeHb ¢ MOMeHTa nosiBIie-
HWS BCX0Z0B, y60opoUHas cnenocTb HacTynana 4-12 ceHtabps, T.e. yepes 113-121 aHel ¢ MOMeHTa Nocagaku.

B cpeaHem 3a 2012-2015 rr. Hanbonbluas ypoxaiHoCTb Oblia nonyyeHa B BapuaHTax ¢ nocagkamu kap-
Todens coptoB Aptemuc u dpoy (57,8 n 52,0 T ¢ 1 ra). YpoxanHOCTb Ha KOHTPOIbHLIX BapuaHTax CocTaBuna:
y copTa Hesckuit 36,6 T ¢ 1 ra, CrmpnaoH 37,9 T ¢ 1ra, Ha ocTanbHbIX UCCREayeMbIX BaphaHTax U3MeHsnacb ot
29,2 (Pogpura) go 49,51 ¢ 1ra (PomaHo) (tabn. 1).

Tabnuua 1
YpoxanHOCTb 1 TOBAPHOCTb KapTodhens B cpeaHem 3a 2012-2015 rr. (HCPps= 11,41 ¢ 1ra)
Ne Copt YpoxanHocTb, T/ra ToBapHocTb, %
1 HeBckuit (kOHTpOSb) 36,6 94,0
2 CnupuaoH (KoHTporb) 37,9 96,8
3 YensbuHel 36,4 95,7
4 Papyra 38,1 96,4
5 | KysoBok 36,1 89,5
6 | Kypatop 40,3 96,7
7 Mamstn KoBaneHko 29,5 94,9
8 | Tapacos 43,3 97,7
9 PomaHo 49,5 97,4
10 | Pen Ckapnett 39,8 96,3
11 | Pogpura 29,2 94,9
12 | Kapaton 36,1 93,7
13 | Aptemuc 57,8 97,9
14 | 3poy 52,0 97,4

Bbixog TOBapHOM NPOAYKLMM Ha KOHTPOSbHBIX BapUaHTax onbiTa coctaBui: y copta CnmpugoH — 96,8%,
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y copta Hesckuin — 94,0%. Hanbomnblwimnm BbIXOAOM TOBapHOW NPOAYKLMM OTIMYanuCh cneaytowme copta: Apte-
muc — 97,9%, Tapacos — 97,7%, Spoy u PomaHo — 97,4%.

BbisiBNEHWe COPTOBbIX M arpoOTEXHUYECKMX OCOBEHHOCTEN HAKOMMEHUs Kpaxmana B KnybHAX npeacraBnser
coboit npakTUyeckoe 3HaveHne, Tak Kak npu Gonee BbICOKOM COAEPXaHUM Kpaxmana B KnyBHsSX NOBbIWAETCS MX
nuLeBasi, KOPMOBas M TEXHWYECKAs LEHHOCTb, a TakKe YNyULLaeTCs NEXKOCTb NPU XPaHeHuu.

Kpaxman — BaxHenLLniA yrnesog, onpeaenstoLnin TUuTaTenbHyo LEHHOCTb KapTodens, ero KanopuiHOCTb 1
paccbinyaTocTb Npu Bapke. Ha kpaxman npuxogutcs OCHOBHas Macca Cyxoro BelecTBa kiny6Hs ot 8 go 29% B 3a-
BUCUMOCTW OT copTa [4].

Ha KOHTPOMnbHbIX BapuaHTax cogepxaHue B knyOHsX kpaxmana v Cyxoro BELLeCTBa OrpaHni1Banoch y cop-
Ta HeBckuin — 14,8 n 22,6%, y copTa CnnpuaoH — 13,5 1 19,9% cooTBETCTBEHHO (Tabn. 2).

Tabnuua 2
CopepxaHue Kpaxmana 1 Cyxoro BeLLecTBa B KnybHsx kapTodens B cpeaHem 3a 2013-2015 rr.
Neo Copt CopepxaHue kpaxmana, % CopepxaHue cyxoro BeLecTsa, %
1 HeBckuit (KOHTpOIb) 14,8 22,6
2 CnupuaoH (KoHTporb) 13,5 19,9
3 YensbuHel 15,8 22,7
4 Papyra 15,1 21,6
5 Ky3oBok 13,7 21,0
6 Kypatop 144 20,8
7 MamsaTtn KoBaneHko 16,0 23,8
8 Tapacos 13,3 18,9
9 PomaHo 13,1 19,6
10 | Pen Ckapnett 10,2 15,6
11 | Pogpura 13,7 19,8
12 | Kaparton 13,0 18,6
13 | Aptemuc 13,1 20,3
14 | 3poy 11,4 17,3

Ha ocTanbHbIX UCCredyeMblX BapuWaHTax COdepXaHWe Kpaxmana B KIyOHAX M3MEHsnocb OT
10,2 (Peq Ckapnett) go 16,0% (Mamstn KoBaneHko), coaepaHue Cyxoro BeliecTa B kiyGHsSX BapbupoBamno ot
15,6 (Pepn CkapreTT) 8o 23,8% (Mamsitv KoBaneHko).

PacueT aKoHOMUYECKOH 3(DPEKTUBHOCTM MOKa3bIBAET, YTO BCe U3yYaemble BapuaHTbl B ONbITE MO BO3Je-
NbIBaHWIO KAPTOENS UMENMN YCMNOBHO-YUCTLIN LOXOA M SABNANUCH peHTabernbHbIMU. HanbonbLlwmii YCrIOBHO-YUCTIN
poxog — 689,8 Thic. py6. ¢ 1 rau ypoBeHb peHTabensHocTv — 203,0% Obin NonyYeH B BapuaHTe C NOCaaKon KapTo-
tens copta Aptemuc. Ha KOHTPOMbHbIX BapuaHTax onbiTa YPoBEHb peHTabenbHOCTM 13 pacyeTa 194,5% cocTasun
y copta Hesckuin n 194,6% — y copta CnnpngoH. Ha octanbHbix paccMaTpuBaeMblX BapuaHTax OmbiTa YpoBEHb
peHTabenbHOCTM n3meHsncs ot 169,1% — copt Pogpura, oo 202,2% — copT Jpoy.

Hapsigy € OLeHKOM 3KOHOMUYECKON 3ChPEKTUBHOCTM BO3LENbIBAHUS U3yYaeMblX KyNbTyp Bbina npuMeHeHa
11 BHEpreTMyeckas oLeHka 3hHEKTUBHOCTY KaXZOro TEXHOMOrMYECKOro npuema. HanbonbLumin YnCTbIA SHEPreTUYe-
ckuin goxop B onbiTe (58,4 [x/ra) 6bin 0TMEYEH B BapUaHTe ¢ NOCaAKoM kapTodens copta Aptemuc. B BapuaHTax
C nocagkamu Kkaptodens coptoB Heeckuin M ChNMPMAOH UMCTHIA  SHEPreTUYecKUn LOXOL  COCTaBWn
43,1 n 46,5 [Ix/ra, no ocTanbHbIM BapuaHTam onbiTa uameHsnes ot 31,8 (copt Pogpura), ao 58,1 I'x/ra (copt
Jpoy).

3aknroyeHue. C Lenbo NoMyvyeHns B YCNOBMSX OPOLLEHUS HAa YepPHO3EMaX HXHbIX CTEMHOM 30HbI FOXHOMO
Ypana 40-55 T ¢ 1 ra knyGHen kapTocdens, ToBapHOCTbI0 He MeHee 90%, ¢ copepxaHuem kpaxmana 13,0-16,0%,
cyxoro BeuwectBa 19-23%, ypoBHEM PEHTABENbHOCTM U YACTbIM SHEPreTUYECKUM [OXO4OM He Huke 180%
1 50 [x/ra cnegyeT Bo3AenbiBaTh B NPOU3BOACTBE CPeAHEPaHHME copTa kaptodens — Aptemuc, PomaHo, 3poy, a
TaKkke cpepHecnenble copta— Tapacos u Kypatop.
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Lenb uccnedosaHull — cogeplieHCmMeo8aHUe 30HabHOU cucmeMbi 3aljumbl 311aK08bIX Kyfbmyp 8 YCrogusix eco-
cmenu Camapckol obnacmu. OmnauyumernbHbie 0COBEHHOCMU KII0N08 Pa3fiuyHbIX MOPGOmMUNo8 — PUCYHOK WUmKa U eeo
OKpacka. Y umazo Kronos-yepenawex 8b10esnucs Nams MOPGHOMUNO8 C SPKO 8bIPaXEHHbIMU NPU3HaKaMU, U3 HUX OOMUHUPO-
8asnu 0cobu mopgpomunog 1-3, ocobu mopghomunos 4-5 gcmpevanuce pedko 8 eQUHUYHBIX K3emniapax. Takxe ecmpeyanucs
ocobu ¢ Heyemkumu npu3Hakamu. CoomHoweHue 0cobell pasnuyHbIX MOPHOMUNOS KION0-4epenawiek 8 nocegax 3ePHOBbIX
Kynbmyp 8apbuposanc 8 meyeHue eezemayuu u no eodam. B nonynsyuu epedHol yepenalwku npeobrnadanu ocobu mop-
¢pomuna 1, Ha ux Oomo npuxodunocs 34-80% yymeHHbix ocobel. SHadyumenbHyto Qom0 cocmaensanu makxe ocobu Mop-
¢homunos 2 u 3, 10-44 u 10-34% coomeemcmeaeHHo, dons kinonog mopgpomuna 4 cocmaensna 0-1%, mopgpomuna 5 — 0-2%
y4meHHbIx ocobell. B nonynsyuu maspckol yepenawku Ha 0omo krnonos mopghomuna 1 npuxodunocs 34-86% yymeHHbIX 0CO-
6el, mopgpomuna 2 — 7-44%, moppomuna 3 — 7-23%. [ons knonos mopgpomuna 4 cocmasnsina 0-1%, moppomuna 5 — 0-3%
yumeHHbIx ocobel. B cpedHem 3a 2002-2004 22. uccnedosaHus dons ocobell Moppomuna 1 cocmasnsina 51,0% e nonynsyuu
spedHoll Yepenawku u 53,0% e nonynsayuu magpckol Yyepenawku, 0onsi ocobell Mopghomuna 2 cocmaensna 24,7 u 28,2%,
donsi ocobeli mophomuna 3 cocmasnana 22,7 u 17,8% coomeemcmeerHo. [onsa knonos mopgpomuna 4 cocmasnsana 0,4 u
0,2% e nonynsayuu epedHoll U 8 nonynayuu mMaspckol Yyepenawex, Mmopgomuna 5 — 1,2 u 0,8% yuymeHHbIx ocobeli coomeem-
cmeeHHo. [JocmosepHbie 0mMuYusi N0 Macce umazo Kionos U MOpehoMempuUYeCKUM napamempam mesa y caMyog8 U caMok
8pedHoll u Maspckol Yepenaliek AOMUHUPYIOWUX MOPGOMUNOS He 8bIABMEHSI.

K uncny Hanbonee onacHbIX JOMUHUPYIOLMX BPEANUTENEN B arpOLeHO3aX 3epHOBbIX 3MaKOBbIX KyNbTyp fe-
coctenn Camapckomn obnactu OTHOCATCS Kronbl-Yepenallku (Heteroptera, Scutelleridae), oTHocswwmecs K pogy de-
penauuek (Eurygaster Lap.): BpegHas (Eurygaster integriceps Put.), maBpckasi (E. maura L.), aBctpuiickas (E. austri-
acus Schr.) n snarontobusas (E. testudinaria Geoffr.) yepenaluku. B nocesax npeobnapaloT BpeaHas Yepenaluka
(no 33-86%), maBpckas Yepenalka (4o 13-48%), kK CoO4OMWHaAHTaM OTHOCUTCS aBCTpUICKas Yepenallka (o 2-10%)
[2]. PacwwpeHve apeanoB 1 30H BPEAOHOCHOCTM AaHHbIX BWAOB KMOMOB B CEBEPO-3anagHOM HanpaBneHun n ux
aganTaums K HOBbIM 9KOMOrMYeckum ycnosusam [1, 7, 8] cnocobCTBOBanm yCKOPEHMIO MUKPOIBOMIOLIMOHHBIX NPoLeC-
COB B NONYNALMSX KMNONOB-yepenaLlek 1 hopMUpOBaHNI0 MOPEOTMNOB, pasnMYatoLLMXCs N0 PUCYHKY U OKpacke Te-
na umaro. [laHHoe NposiBNeHMe aganTaLyuoHHOro nonMMopduaMa UMeeT reHeTUYeckyto npupogy [6, 7].

/3yyeHne n yyeT nonynsuMoHHON CTPYKTYpbl UCCReayeMbiX BUAOB CMOCOBCTBYIOT paspelleHn0 MHOMX
TEOPETUYECKIX 1 NPAKTUYECKMX BOMPOCOB B 3aLLMTE pacTeHWUN OT uToharos (AMHAMUKM YNCIIEHHOCTMW, OCOBEHHO-
CTell ¥X pacnpoCTpaHeHus, MULLEBON CreLyranm3aLm, Pe3MCTEHTHOCT K NPUMEHSIEMbIM CPEACTBAM 3alLMTbl pac-
TEHWI, YCTOMYMBOCTU KYNbTYPHBIX PACTEHUI U NX COPTOB K BPEAMTENSAM, COCTABMIEHUS 30HAMbHbIX CUCTEM Mepo-
NPUATUA NO 3aLyuTe pacTeHun u ap.) [3, 4, 5].

Lenb uccnedosaHull — COBEPLLEHCTBOBAHME 30HAMBHOM CUCTEMbI 3aLUMThI 3MAKOBLIX KyMbTYp B YCIOBUAX
necoctenu Camapckoit obnacru.

3adayu uccnedosaHull: vccnefoBaHue MopgonorMyeckux 0COBEHHOCTEN CaMLUOB W CaMOK BPeaHOM
(Eurygaster integriceps Put.) n maBpckon (E. maura L.) yepenatuek pasnuyHbix MOPAOTUNOB W UX KOMMYECTBEHHBIN
yYer.
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Mamepuansi u MemodsI uccnedosaHull. ViccnenosaHus NpoBOANNMCH Ha TeppuTopun KuHenbCckoro paiio-
Ha Camapckoit obnactu B 2002-2004 rr. B OKpecTHOCTSIX M.I.T. YcTb-KnHenbckuit. Mpu BhiaeneHnn mopdoTUnos 3a
OCHOBY ObInu B3SATbI PUCYHOK LLMTKA W €70 OKpacka no Metoauke, npeanoxerHon C. P. ®acynatu [6]. Knonbl cobupa-
N1Cb C NONEW 3NaKoBbIX KyrbTyp B TEYEHWE BCEW BEreTauun KynbTypHbIX pacTeHuit. Beero yuteHo 2480 ocobei Bpea-
HOWM Yepenallku n 1297 ocobeir MaBpCckomn Yepenallki. [1ns onncaHnus MOpgOTUNOB MMaro BPEAHOW M MaBpCKoW Yepe-
naLuek oTéupanu no 5 KrionoB B TPEXKpPaTHOWM MOBTOPHOCTM CaMOK 1 CaMLIOB KaXzaoro Buaa ¢ Haubornee YeTko Bblpa-
KEHHbIMM Npu3Hakamu. o kaxgomy MoOpdoTMNy y CamMLOB 1 CaMOK yuTEHbI CREAyIoLMe NokasaTenu: Macca Tena B
nepuoA BbIX0Aa U3 MECT 3UMOBKYW, ANWHA Tena, ANuHa ronosbl, ANUHA NEePEeAHECTIMHKA, AWHA LUUTKA, LWMPKUHA rono-
Bbl, LUMPVHA NepeaHECMHKM B OCHOBaHMM W MakCUMarbHas, LWMpVHA WWUTKa MakcuManbHas, LupuHa GpioLlka Makcu-
ManbHasi, paccTosHue Mexay 6enbiMi Nonockamu B OCHOBAHMM LUMTKA, AnMHA W WMpuHa Benbix nonocok, AnnHa u
LUMpUHA LEHTPasnbHOro CBETIION NATHA Ha LUMTKe, PaccTosHUE Mexay 6OKOBbIMM CBETMbIMM NATHAMM, ASIMHA U LLMPY-
Ha rnasa, paccTosiHUE MeXIy NapHbIMW rnaskamu, WrpuHa Knunuyca, AnvHa xoboTka, AnvHa v LWupnHa 3agHero Geg-
pa, AnvHa 3adHen roneHu. Pasmepbl Tena KonoB M3MepSIUCh C MOMOLLbKO OKYMNSIPMUKPOMETPA Ha CTepeocKoniye-
ckom mukpockone MBC-9. Bbino onncaHo no 3 pacnpocTpaHeHHbIX MOpdoTUNa BPeAHO M MaBpPCKOA Yepenallku. Bee-
r0 OCMOTPEHO 1 13mepeHo no 30 ocobent (15 camuoB M 15 camok) KMOMoB BPeaHON 1 MaBPCKOM YepenaLuex.

Pesynbmambi uccnedoeanull. B nonynsuusx Knonoe-vepenallek, pacrnpoCTpaHEHHbIX B NECOCTENHON
30He Camapckor obnacTi y umaro BpeaHoW, MaBpCKOW 1 aBCTPUIMCKOM Yepenallek oTMedanuch obLyme TeHaeHLummn
BHYTPMBWOBOW M3MEHUYMBOCTY, BbIAENSANNCH NO NATb MOPOTUNOB C SPKO BbIPAXKEHHLIMU MPU3HAKaMI MO OKPaCKe 1
PUCYHKY LnTKa. Takke BCTpeYanucb 0cobu ¢ HeYETKAMM Npu3Hakamu.

Kronbl Mopdotvna 1 xapakTepusyloTes LUMTKOM C OTYETNNBO BUAHBLIM KOHTPACTHBIM PUCYHKOM C BenbiMm
NATHaMKU, TEMHO-CEPON MHOTAA CEpPO-KOPUYHEBOW OKPACKOW BEPXHEW CTOPOHbI Tena. Knonbl Mopdotuna 2 uMetot
LUMTOK C MEHee OTYETMMBLIM MariOKOHTPACTHbIM PUCYHKOM, CBETIO-CEPOM MMM CEepO-KENTOW OKPacKOM BepxXHen
CTOPOHbI Tena. Knonbl MopchoTina 3 UMeroT LWMTOK Be3 pUCYHKa, U OH NPOCTYNaeT O4YeHb cnabo, OAHOTOHHOM
CEpOoWl UNn Cepo-KOPUYHEBOI OKPACKOW BEpPXHEN CTOPOHbI Tena. Knonbl MopdoTina 4 co wmuTtkom 6e3 pucyHka, ce-
PO-XENTON U NoYTH 6Eenor okpackoi BepxHer CTOpPoHbI Tena. Knombl mopdotuna 5 co Wwutkom 6e3 pucyHka noyty
4EpHOW OKpackM (MenaHucTyeckas opma) Hanbonee 4acTo BCTPEYAETCS y aBCTPUICKON Yepenaluku (puc. 1).

e s SN

mopdoTun 1 mopdoTmn 2 mopdoTun 3 mopdoTun 4 mopdoTun 5

Pwc. 1. PucyHoK 1 OKpacka LMTKa UMaro KrnonoBs-yepenallek pasHbix MOpgoT1noB

CooTHoLueHne ocobeil pasnuyHbIX MOPOTUMOB KIOMOB-4epenallek B NoceBax 3epHOBbIX KyNbTyp Bapbu-
poBano B TeyeHwe Beretauun 1 no rogam. B Camapckon nonynsauun BpegHon yepenalku npeobnagann ocobm
mopdpoTuna 1, Ha ux gonto npuxoaunock 34-80% yuTeHHbIX 0cobeil. 3HaunUTenbHY'0 400 COCTaBANN Takke 0Cobu
mopdoTunos 2 u 3, 10-44 n 10-34% cootBeTcTBEHHO. OCcobM MOPdOTMNOB 4 1 5 0TMEYanuch peaKko B eOMHUYHBIX
aK3emnnsapax, 4ons knonos mopdotuna 4 coctasnsna 0-1%, mopdotuna 5 — 0-2% yuTeHHbIx ocobeir. B nonynsumm
MaBpCKOW YepenaLlku Ha Aornio knonos Mopdotuna 1 npuxogunoch 34-86% yuteHHbIx ocobein, mopdoTtuna 2 —
7-44%, mopchoTtuna 3 — 7-23%. dons knonos mopcpotuna 4 coctaensna 0-1%, mopchotuna 5 — 0-3% y4TeHHbIX
ocoben. B cpegHem 3a 2002-2004 rr. gons ocoben mopdoTtuna 1 coctasnsna 51,0% B nonynsauum BpeaHoM yepe-
nawku 1 53,0% B nonynsaumu MaBpCcKkon YepenaLuku, gons ocobeit mopdotvna 2 coctasnsana 24,7 u 28,2%, fons
ocobeit mopdoTuna 3 coctasnsna 22,7 u 17,8% cootBeTcTBeHHo. [lons knonos mopdotuna 4 coctasnsna 0,4 u
0,2% B nonynsuMM BPegHOM M B NONynsuuvM MaBpckoi yepenatuek, mopgotuna 5 — 1,2 n 0,8% yuteHHbIx ocobeit
COOTBETCTBEHHO. Bbicokas gons (bonee 50%) ocobeit MmopoTuna 1 SBNSETCH MapKepOM CTPECCOBbIX YCIOBUIA
0buTaHus BMAA, YTO XapaKTepPHO ANs ceBepo-3anafHoi nepudepuu, unu pesucTeHTHbIX K CPeAcTBaM 3aluuTbl pac-
TEHUA 1 OpyruMm HebnaronpusTHLIM pakTopaM nonynsauMi Knonos-Yepenallek [5]. MpeobnagaHne AaHHOrO Mop-
(hoTNa B CamMapCKoM Monynsauuu BpeauTens CBA3aHO C afanTauyen KIonoB K HOBbIM SKOMOTMYECKUM YCIOBUSM
obutaHus.

Monynsuns knonos BpeaHoW Yepenaluku B Camapckor obnacty, no gaHHeiM B. A. MaBniowwHa, 0THOCUTCS
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k V CeBepo-cTenHoMy eBpoasunaTckomy akotuny. CpaBHIUBas NOMyYeHHbIe Pe3ynbTaThbl C NMTEPATYPHBIMU AaHHBIMM
[6], MOXHO OTMETUTL CHIKEHWE [onn 0cobelt MopdhoTUNOB 2 1 4, HE3HAUUTENBHOE CHUXEHWE AONW ocobel Mop-
toTuna 1, peskoe yBenuyeHue ponm ocober mopcoTuna 3, a Tak xe noserneHne ocoben mopgotuna 5 B camap-
CKO NONyNALMM AaHHOMO SKOTUMA KNOMOB BPEAHO Yepenaluku. B aHanuavpyemoil nonynsuum gons Kronos Mop-
thoTuna 1 6rmaka No 3HAYEHMIO K aHanoryHomy nokasatento y IV LieHTparnbHO-CTeNHOro eBpoa3naTckoro aKoTuna.
[ons knonos MOpgOTMNOB 2 U 4 3HAYUTENBHO CHIXKEHA B CPABHEHWM CO BCEMM 3KOTUMaMK, @ MopdoTuna 3 — 6nms-
ka K aHanornyHomy nokasatento y | AHLecTparnbHOro (ropHo-npearopHbin asuatckui) u Il MycTeiHHO-cyBTponK-
4eCKOro eBpoasnaTCKoro aKOTUMOB.
CpaBHUTENbHDBI aHan13 COOTHOLLEHUS MOPEPOTMMOB KIOMOB BPEAHOM Yepenallki B pasnnyHbiX obnactsx
[5] nokasan, 4to B nonynauum Camapckoi obnactu gons ocobei mopoTtuna 1 Gbina MeHbLLe B CpaBHEHWE C no-
nynauuamMm, pacnpocTpaHeHHbIMI Ha Tepputopumn KpacHopapckoro kpasi, Capatosckoil 1 Bonrorpagckoi obnacren,
HO Bbile Yem B PocToBckon obnactu. Mo uncneHHocTH Knomnos mopdotuna 2 HabnoaaeTcs NpsiMo NPOTMBOMONOX-
Has 3aKOHOMepHOCTb. [lons ocobeit MopdoTvna 3 B aHaNM3MpyeMomn Nonynsauumu 3HaumTenbHO NpeBsbillana, a Aons
ocobeit MopoTuna 4 6bina CyLeCTBEHHO HUKE aHamnOrMyYHbIX NokasaTenei B Nonynaumsx, pacnpoCTpaHEHHbIX Ha
TeppuTopusix apyrux obnactei. Macca Tena Knonos B nepuog BbIXoga 13 3UMOBKW He 3aBucena oT MopdoTuna.
Y camok BpeHO# Yepenallku oHa cocTtasnsana 0,15-0,16 r, y camuos — 0,13-0,14 r; y caMOK MaBpCKO YepenaLlku —
0,10-0,11 r, y camuos — 0,08-0,09 r. V3ameHeHne MophOMETpUYECKUX MOKasaTenen pasMepoB Tena BpegHOW W
MaBpCKOI YepenaLuek JOMUHUPYHOLWMX MOpcOTUMNOB NpeacTaBneHbl B Tabnmuax 1, 2.
Tabnuua 1
VI3meHeHre OCHOBHbIX MOPOMETPUYECKIX NOKa3aTenen pa3mepos Tena
Yy BpeHOW Yepenallki pasHbliX MOpdOTUNOB, MM

lNoka3atenb Camo Canka
Mopdgotvn 1 | Mopcpotun 2 | Mopdpotun 3 HCPos Mopdotnn 1 | Mopcpotn 2| Mopdpotun 3 HCPos
[InwHa Tena 12,2-12,*3 12,1-12,7 12,1-12,9 0,81 12,1-12,4 12,1-12,6 12,4-13,0 078
(12,26) (12,34) (12,44 (12,26) (12,30) (12,62)
[InuHa ronoss! 1,720 1,7-2,0 1,720 062 17-19 1,7-2,0 1,8-2,2 033
(1,84) (1,84) (1,86) (1,82) (1,82) (1,96)
36-4,1 3,337 3739 3,5-3,6 3,5-3,7 3,337
[nuHa nepegHeCnnHKM (3,82) (3,50) (3,78) 0,67 (3,56) (3,62) (3,54) 0,60
LnwHa wria 6,1-6,8 6,9-7,2 6,4-7,2 0.88 6,7-7,1 6,6-7,0 6,579 0.96
(6,60) (7,00) (6,80) (6,88) (6,86) (7,12)
3,4-38 3,6-3,7 3,6-3,7 3,6-3,7 3,6-3,7 3,6-3,7
Lpya ronosbi (3,60) (3,66) (3.64) 0,52 (3.64) (3,64) (3.68) 0.39
LLnpuHa nepegHECTMHKN 3,6-4,1 3,8-39 3,8-4,0 3,8-3,9 3,8-4,0 3,940
8 OCHOBAHIU (3.84) (3.86) (3.92) 057 (3.86) (3.90) (3.98) 041
LLnpuHa nepegHecnnHKN 7,1-77 74-79 7,3-718 079 7,3-1,7 74-17 7,6-78 0.62
MakcuMasbHas (7,30 (7,62) (7,60) ' (7,44) (7,52) (7,66) '
LLnpuHa wuTka 7,2-76 7,5-8,0 7,4-78 075 7,4-78 1577 7,8-8,0 058
MakcuMarnbHas (7,42) (7,68) (7,58) ' (7,52) (7,60) (7,88) '
LLnpuHa 6ptoLuka 7,6-8,2 7,9-83 7,9-8,3 075 7,8-8,1 7,8-8,1 8,0-8,3 061
MakcumasbHas (7,88) (8,08) (8,08) ' (7,90) (7,92) (8,16) '
PaccTosine mMexay 6enbivu 3,1-35 3,1-34 3,2-34 051 3,2-34 3,2-34 3,3-3,6 056
nornockam1 B OCHOBaHWUM LLUUTKA (3,24) (3,30) (3,32) ' (3,30) (3,26) (3,40) '
[nvHa 6enbix Nonocok 0,7-1,2 0,8-1,1 0,6-0,9 0.70 0,8-1,1 1,0-1,6 0,4-0,8 075
B OCHOBaHWUM LnTKa (0,92 (1,02) (0,82) ' (0,92) (1,20 (0,66) '
LLnpuHa 6enbix nonocok 0,3-0,5 0,4-05 0,2-0,3 0.40 0,3 0,3-04 0,2-0,3 032
B OCHOBAHWM LLUMTKA (0,40) (0,42) (0,28) ' (0,30) (0,38) (0,26) '
[nuHa ueHTpansHoro 3,9-44 4,146 0 0.64 4,2-43 4,0-45 0 052
CBETIIONO NMSITHA Ha LWUTKE (4,22) (4,38) ' (4,28) (4,34) '
LLnpuHa LieHTpansHoro 1,6-1,9 1,7-21 0 054 15-1,8 1,6-2,1 0 054
CBETJIONO MATHA Ha LUUTKE (,78) (1,90 ' (1,66) (1,84 '
PaccrosiHne mexay 60koBbIMU 2,1-28 1,8-2,9 0 0.87 2,0-28 2,2-28 0 078
CBET/bIMM NSATHAMM Ha LUMTKE (2,58) (2,48) ' (2,34) (2,46) '
[inwwa rmasa 0,60 0,60 0,60 0 0,60 0,60 %35%;5 021
LLnpuHa rnasa 0,40 0,40 0,40 0 0,40 0,40 0,40 0
PaccrosHre mexay napHbIMmu 1,6-1,9 1,6-1,7 1,6-1,7
rnaskamu (1,72) 160 (1,64) 043 1.60 160 (1,64) 023
LLnpuHa knunuyca 0,50 0,50 0,50 0 0,50 0,50 0,50 0
3,3-36 3,3-34 3,335 3,5-4,0 3,3-34 3,2-35
fnura xoborka (3.42) (3:36) (3.38) 052 (3.64) (3:38) (3.36) 059
3137 3,338 35-37 3,1-39 3,2-3,6 3,335
[nuHa 3agHero Geapa (3.42) (3,46) (3.58) 0,73 (3.48) (3.48) (3.36) 0,79
0,6-0,7 0,6-0,7 0,6-0,7 0,6-0,7 0,6-0,7
LUnpuHa 3agHero 6egpa 0,62) 0,62) 0,60 0,30 (0,68) (0,66) (0,66) 0,39
[1uHa saaHeit roneHi 3,2-38 2,9-33 3,2-34 0.70 3,2-3,6 3,1-33 3,0-33 061
A (3,38) (3,10) (3,30) ' (3,36) (3,22) (3,24) '

MpumeyaHme: * — cpesHee 3HaYeHme.
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Tabnuua 2
M3MeHeHWe 0CHOBHbIX MOPGOMETPUYECKUX NOKa3aTeNel pasmMepoB Tena
Y MaBPCKOW Yepenallku pasHblx MOpOTMNOB, MM

lokasaTenb Cau Cauiw
Mopdotvn 1 [Mopdotvn 2 [MopdoTvn 3 HCPos  [Mopdgrotn 1 [Mopdhotvn 2 |[Mopdhovn 3 HCPos
[InwHa Tena 10,3-10,7 10,1-10,4 10,3-10,6 0.68 10,7-11,2 10,7-11,1 10,6-11,1 073
(10,58) (10,30) (10,54) ' (10,94) (10,84) (10,90) '
[InuHa ronoss! 15-1,6 1,5-1,7 15-17 0.50 1,6-1,8 15-18 15-17 053
(154) (1,62) (162) : (172) (1,66) (1,64) :
[lnnHa nepeaHecnnHKI 26:3,2 2430 2931 0,67 3033 3031 3,032 063
(2,86) (2,78) (3,06) ' (3,08) (3,04) (3,10) '
[InuHa uTia 6,0-6,5 5,7-6,3 5,7-6,0 081 5,7-6,4 6,0-6,4 6,1-6,2 0.69
(6,18) (5,90) (5,86) ' (6,14) (6,14) (6,16) '
3,1-32 3,0-31 3,1-33 3,1-3,2 3,1-32 3,1-33
LLiupuia ronoss! (3.16) (304) (3.14) 045 (3.14) (3.16) (3.22) 044
[LIMp1Ha NepeaHECTIMHKIA B OCHOBAHNN 3233 3134 3235 0,57 3335 3334 3234 0,42
(3,28) (3,24) (3,30) ' (3,36) (3,32) (3,36) '
w 6,5-6,6 6,1-6,5 6,3-6,8 6,5-6,9 6,6-6,7 6,5-6,8
MpWHa NepeaHeCTMHKN MakcuManbHas (6,56) (6,34) (6.52) 0,73 (6.68) (6.64) (6.66) 0,49
[LMpuHa WwTka MakcumanbHas 6667 6265 6569 0,71 6469 6768 6669 0,48
(6,66) (6,40) (6,66) ' (6,70) (6,72) (6,78) '
[LimpuHa BproLiika MakcManbHas 7113 6871 6,9-7.3 0,71 10-7,5 6.9-7,2 10-7.4 0,59
(7,22) (6,94) (7,10) : (7,26) (7,06) (7,18) :
PaccTosiiue Mexay 6enbimMv nonockamu 2,5-2,7 2,1-2,6 2,0-2,6 073 2,6-2,8 2,7-28 2,6-2,9 053
B OCHOBAHWM LLUMTKA (2,62) (2,42) (2,30) ' (2,70) (2,78) (2,68) '
[nuHa 6enbix Nonocok 0,6-1,0 0,7-1,0 0,6-1,6 0.8 0,6-1,0 0,7-1,0 0,5-0,8 0.66
B OCHOBAHWM LLUMTKA (0,82) (0,82) (0,98) ' (0,72) (0,80) (0,62) '
LLnpmHa 6enbix NONOCOK B OCHOBaHUM 0,2-0,3 0,2-0,3 0,2-0,3 0.38 0,2-0,3 0.30 0,2-0,3 0.32
wuTKa (0,26) (0,28) (0,28) ' (0,26) ' (0,28) '
[inuHa yeHTpanbHOro CBETNONO NATHA 3,1-35 3,0-34 0 0,52 3,2-34 3,0-35 0 0.60
Ha LWK1TKe (3,34) (3,18) ' (3,34) (3,22) '
LLInpuHa LieHTpanbHOro CBETIOro NTHA 1,7-19 1,5-1,6 0 0.30 1,7-1,8 1,7-20 0 0.46
Ha LMTKE (1,78) (1,58) ' (1,72 (1,82) '
PaccTosine mexay 60koBbIMM 2,0-25 2,0-2,7 22-24
CBET/bIMM NSAITHAMY Ha LUMTKE 2:30 (2,24) 0 068 (2,32) (2,30) 0 027
[InvHa rmasa 0,50 0,50 0,50 0 0,50 0,50 0,50 0
LLnpuHa rnasa 0,40 0,40 0,40 0 0,40 0,40 0,40 0
PaccTosHie Mexy napHbIMA rmaskamm 1,40 1(133];3)4 1(13318;1 0,30 1,40 1,40 1(14412)5 0,21
LLnpuHa knunuyca 0,40 0,40 0,40 0 0,40 0,40 0,40 0
3,1-32 3,0-33 3,1-3,2 3,1-32 3,2-34
[nuHa xoboTka 3,10 (312) (3.14) 0,45 (3.18) (312) (3.26) 0,37
3,1-32 3,0-3,2 3,1-32 3,1-33 3,132 3,1-3,2
[nuHa 3agHero Geapa (3.18) (3,06) (3.14) 0,46 (3.20) (3.16) (3.18) 0,38
LLnpuHa 3agHero 6egpa 0,50 0,50 0,50 0 0,50 0,50 0,50 0
[InWHa 3aHel rorieHi 2,6-2,8 2,3-2,6 2,5-2,7 056 2,7-29 2,6-2,7 2,8 0.37
(2,72) (2,50) (2,62) ' (2,82) (2,64) (2,80) '

Camupl 1 camkn MopdoTuna 3 BpeaHoON Yepenallkm UMEKT HECKOrNbKo Bonblune pa3mepbl Tena, a Mop-
(oTna 1 — HaumeHbLuKe. Y MaBpCKOi Yepenallkit MeHbLUMe pasMepbl Tena OTMEYEHb! Y KIonos MopdoTuna 2. Y
ocobeil BpegHOM 1 MaBPCKOM Yepenallek MopoTina 2 BeN1YMHa CBETMbIX NATEH Ha WKUTKe BOMbLUE, YEM Y KIOMOB
mopdpotuna 1. OgHako U3MEHeHMe 3TUX nokasaTenei okasanoch CTaTUCTMYeCku He AocToBepHO. OcTanbHble Mop-
(hoMeTpuYecKe nokasaTenum He 3aBucenu oT MopdoTUna camLOB U CaMOK KaK Y BPEAHOW, Tak Uy MaBpCKOM Yepe-
navuex.

3aknoyeHue. B necoctenHon 3oHe Camapckoi obractu B nonynsauusx BPeaHOW, MaBpCKOW W aBCTpUiA-
CKOW Yepenaluek 6binv BblAeneHbl NATb MOPGOTUMNOB UMAro KIoMoB Mo OKpacke Tena U PUCYHKY WwuTka, npeobna-
[anu Knorbl Tpex MOpOTUNOB, OCTarbHbIE BCTPEYan1ch B €AMHUYHBIX 3k3emnnsapax. [lons ocoben mopdotuna 1 8
cpenHem 3a 2002-2004 rr. coctaensana 51,0% B nonynsuuu BpeaHor Yyepenallku u 53,0% B nonynsauum Maspckoi
yepenaluku, gons ocoben MopcoTtuna 2 coctaensna 24,7 u 28,2%, nons ocobein mopchoTtuna 3 coctasnsna 22,7 u
17,8% cooteTcTBeHHO. [lons kronos mopdgotuna 4 coctasnsana 0,4 1 0,2% B nonynsuun BpeaHoN 1 B NOMynsLum
MaBpcKo Yepenaluek, mopgotuna 5 — 1,2 n 0,8% yuteHHbIx ocobeit COOTBETCTBEHHO. [I0CTOBEPHbIE OTMINYMS MO
Macce “Maro Kronos W MOPGOMETPUYECKUM NapameTpam Tena y camLoB 1 CaMOK BPEAHON U MaBPCKOW Yepenaluek
JOOMUHMPYIOLLMX MOPKOTUNOB He BbISBNEHbI. AJANTaLMOHHbIA MONMMOPMU3M NOMYNALMIA KIOMoB-4Yepenallek Bbl-
paXaeTcs B U3MEHEHUM OKPacKU Temna U PUCYHKA LUMTKA, KaK Y camLoB, Tak Wy caMok. [ins ucnomnb3oBaHus nony-
YeHHbIX JaHHbIX B 3alUTe pacTeHui OT AaHHbIX uTodaro HeOHXOAMMO AarbHeNWee U3yyeHre BINSHUS aHTPO-
MOTEHHbIX 1 AKOMOTMYECKNX PAKTOPOB Ha ANHAMMKY MOPOTUNUYECKON CTPYKTYPbI NONYNALMIA KNONOB-YepenaLLex.
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Uenb uccnedosaHuli — nogbiueHUe npodyKmUBHOCMU U Kayecmea 3epHa copmog 03uMOU NWEHUUbI KOHKYPCHO20
copmoucnsimaHusi. M3yyeHbl copma: [Togomkckas 86, Kunenbckas 8, Mosomkckas Huga, KoHcmanmuHosckas. Copma e03de-
nbigatomesi no mpaduyuoHHOU mexHonoauu, ho Yucmomy napy. lpoaHanusuposaHs! 0aHHble 3a 2012-2015 22. Kayecmeo 3ep-
Ha ouyeHusanu pssdoM nokasamersell, KOmopble Xapakmepusylom e20 (bU3UKO-XUMUYECKUE U MeXHomoeudeckue cgolicmea:
Hamypa 3epHa, cmeknogudHocmeb, cuna Myku, codepxaHue bernka, knelikoguHa. B 2013 u 2014 e2. 3epHO 8cex copmos xapak-
mepu308anoCs MakCuMasbHbIMU 3HaYeHUsMU Hamypbi 3epHa (782-816 2ln). Bbicokull nokasamesnb CmeknogudHOCMU 3epHa
(72-92%) ommeueH 6 2012, 2014, 2015 22. B smu xe 200b! xopowue daHHble Nofy4eHbl no codepxaHuto benka, coipol kned-
KOBUHbI, CUslbl MyKU. YcmaHoeneHo, 4mo ycrosusi 8HewHel cpedbi 8 nepuod (hopmMupO8aHUsi U Hanuea 3epHa OKa3bleaom
CcywecmeeHHoe enusiHue Ha npodyKmuUeHOCMb U Kayecmeo 3epHa 03umMoll nwieHuUbl. Vi3ydaembie copma, co3daHHble 8 nabo-
pamopuu cenekyuu u cemeHogodcmea, npucnocobneHsl K (hopMUPOBAHUIO NOTHOUEHHO20 36PHA 8 YC08USIX Heycmolyugo2o
3acywinueozo knumama CpedHez0 [1080mKbA.

B coBpeMeHHbIX PbIHOYHBIX YCNIOBMSIX B COOTBETCTBUM C HEOBXOAMMOCTBH MHOTOCTOPOHHETO CNOSb30Ba-
HUS 031UMOW MLLEeHNLbI TPeBYeTCS NOBbILLEHNE YPOXANHOCTY KyNnbTypbl 1 KayecTBa 3epHa, OCBOEHWE MHHOBALIMOH-
HbIX TEXHOMOTWI, rapaHTUPYIOLMX NOMyYeHne aKonorniyeck 6e3onacHon NPoayKLMK, CTUMYNMPYIOLLMX dPdeKTB-
HOCTb NPOM3BOACTBA U 3aMHTEPECOBAHHOCTL NpouasoauTenei [5]. Cpeau 3epHoBbIX KynbTyp B Camapckoi obnactu
03KMas MeHMUa SBMSETCS YPOXanHONW KynbTypol. Ee npenmyluectBo 0coBeHHO 3aMeTHO B 3aCyLUnvBbIE rodpbl.
CHKeHMe YCTONYMBOCTN MHOTMX WHTEHCMBHBIX COPTOB K abuoTMYeckuM W BUOTMYECKMM CTpeccam NOBREKIO 3a
cobon 3aBNCUMOCTb BENMYMHBI 1 Ka4yecTBa ypoxast OT MOroAHbIX YCroBuit. LieHTpanbHOe MecTo B peLLeHnn Crox-
HbIX 3aa4 COBPEMEHHOTO PacTEHNEBOACTBA 3aHNMAET CO3LaHuMe W WMPOKOe CNONb30BaHME HOBbIX COPTOB [4].

C kaxablM rogoM Bo3pacTaiT TpeboBaHMs K BbIBOAWMBIM COpPTaM O3MMOWN MLIEHULbI, CMOCOBCTBYIOLLME
MOBBILLEHNIO YPOXKANHOCTW M KayecTBa 3epHa. Camapckas 06nactb XapakTepusyeTcs pesko KOHTWUHEHTaNbHbIM
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knumaToMm. bonblias Yactb Tepputopun obnactu (cebiwe 90%) HaxoauTcs B 3acyLMBOM 3aBOMKbE. ITOT PeruoH
XapaKTepu3yeTcs KOHTPACTHLIMI MOTOAHBIMMU YCIOBUSIMIA C MHOTOYMUCIIEHHBIMI 3aCyLUIBLIMY W CyXOBEMHBIMU AHSI-
MW B Nepuop BeretaLum CernbCKOXO3MCTBEHHbIX KymnbTyp. Hanbonblumin ywepb npuHOCAT AnuTesnbHble (YCTomu-
Bble) 3acyXu, korga C MOMeHTa nocesa 1 [0 YOOopKM ypoxas 0caaki NpakTUYECKN He BbINaaaloT, a CpeaHeCcyToYHas
Temnepartypa Bosgyxa gocturaet 33-37°C [3]. MonyyeHue ypoxaes, cTabunbHbIX N0 rogam, OCIOXHEHO YacTo no-
BTOPSIOLLMMUCS 3aCyXami, HaCTynalMMK B pa3Hble Nepuogbl BereTauun pacteHwn. [ns 03vMon mnileHuup
Hanbornee onacHa 3acyxa B paHHUI BECEHHWIN Nepuog (00 KonolieHus) v B (hasy Hanmvea 3epHa. BaxHas ponb B
MOBBILLEHUN YPOXANHOCTI W YMEHbLLEHU eé konebaHuit No rofam B pervoHe Hapsidy ¢ COBEPLUEHCTBOBAHUEM TeX-
HOMOrMM BO34ENbIBaHUS NPUHAANIEXMT COPTY. B CBA3M C 3TUM Cenekums Ha NOBbILLEHWE YPOXANHOCTI COPTOB 03M-
MOW MLUEHNLbI, CNOCOBHBLIX MaKCUManbHO 3PGEKTUBHO MCMOMNb30BaTb PECYPChbl cpedbl M 0COBEHHOCTU 3Konormye-
CKOM 30HbI, MPOTMBOCTOSATL abUOTUYECKNM U BMOTUYECKUM CTpeccaMm, SIBMSETCS rMaBHbIM HanpasneHnem [6]. Copt
BOMmKeH 3(hHEKTUBHO MCMOMNb30BaTh BnaronpuaTHbIE (haKToOpbl BHELUHENA CPeAbl M OOHOBPEMEHHO NPOTUBOCTOSTH
[ENCTBIO 3KOMOTMYECKINX CTPECCOPOB [7]. BaxHbIi (hakTop YCKOPEHWS 1 NOBbILLEHUS 3D(EKTUBHOCTU CENEKLMOH-
HOro npouecca No BHEAPEHWIO COPTOB, BbICOKOAAAMTUPOBAHHbLIX K 3KCTPeMarlbHbIM MOrOAHBIM YCMOBUAM — 3TO
HeobX0AMMOCTb N3y4eHnst 0COBEHHOCTEN Han1Ba 3epHa, OT KOTOPOrO 3aBUCUT MOBbILLIEHWE YPOBHS NOTEHLMANBHOMN
W pearbHON NPOAYKTUBHOCTU pacTeHun [1]. [Ans NOBbILLEHUS YPOXANHOCTA U KayecTBa 3epHa O3WUMOW MLLEHULbI
HeobXoaMMO BHeLPATL afanTUpoBaHHble copTa [2].

Lenb uccnedosaHull — NoBbILLEHWNE NPOLYKTUBHOCTW 1 Ka4ecTBa 3epHa COPTOB O3MMOM MLLEHWLbI KOH-
KyPCHOO COpPTOMCTbITaHMS.

3adayu uccnedosaHull: onpeaenuTb BIUSHWE NOMOAHbBIX YCIOBMIA HA YPOXANHOCTb COPTOB 03UMOIA MLLe-
HWUbI; AaTb OLEHKY nokasaTensm NpoAyKTUBHOCTM U KayecTBa 3epHa C YY4ETOM KIMMATMYEeCKWUX nokasaTenen 3a
2012-2015 rr.

Mamepuanbi u Memodbi uccnedosaHull. Viccnenosanus npoBoaunuck B necoctenu Camapckon obna-
cTn Ha nonsx Mosomxkckoro HAM cenekunn n cemeHosogcTsa um. M. H. KonctaHTuHoBa B 2012-2015 rr. U3yvanuce
copTa 03UMON MArKOW niueHuupl MoBomkckas 86, Kunenbckas 8 (pasHoBMAHOCTL MioTecleHc), KoHCTaHTUHOBCKas
(pa3HoBMAHOCTL apuUTpoCnepMyMm) 1 MNoBomxckast HUBa (Pa3HOBUAHOCTb BEMKOTUHYM) KOHKYPCHOMO COPTOUCTILITAHNS.
Pa3smep aensiHok 25 M2, MOBTOPHOCTb 4-kpaTHas. ArpoTexHuka obLienpuHsTas ans 3oHel. [oces nposoguncs cean-
ko CHLI-10 0BbI4HbIM psiBoBbIM CNOCOBOM C HOPMOI BbICEBA 5,5 MITH. BCXOXUX CeMsH Ha 1 ra. Y6opka nposoau-
nacb nogensiHouHo B ha3y NOMHOM cnenoctu. U3NKo-XMMUYECKUe 1 TEXHOMNOTMYEeCKe CBONCTBA 3epHa onpeaens-
NUCb N0 METOAMKE B aHaNUTUYECKOW M TexHonorndeckon nabopatopusix Mosormkekoro HAMCC wm. M. H. KoHcTaH-
TMHOBA

Pesynbmamsi uccnedosanull. BbinonHeH aHann3 MeTeoponornyeckux ycnosui 3a 2012-2015 rr., faHa
OLEHKa UX BMMSHWS Ha BENWYMHY M KAY4ECTBO YPOXKasi COPTOB O3UMON MLUEHWULb! KOHKYPCHOTO COPTOWUCTIbITAHMS.
3HaumTenbHOE BNUSIHUE HA YpOXai OKa3biBaKOT OCaakyW, BbiNasLLMe C anpens no uonb. Hanbonee Hebnaronpusr-
HbIMW 419 BereTauum pacteHuin 6uinn 2012, 2014 1 2015 rr., KOrAa B MIOHE-MIONe CTOSNA Xapkas noroga co cpeg-
HemecsiyHoM TemnepaTtypon Bo3gyxa 20,1-23,3°C (makcumym coctaensn 32-35°C) W Bbinano HesHaunTenbHoe Ko-
nn4ecTBo ocagkos (Tabn. 1). B Takux CroXHbIX YCNOBUSX NPOXOAMIO (hOPMUPOBAHME 3EPHOBKM M HamNMB 3epHa.

Tabnuua 1
CpepHss Temnepatypa Bo3ayxa, Konm4ecTso ocagkos u 'K
3a Nepuop BeCEHHEe-NeTHeN Beretaumm 03umon nweHnubl, 2012-2015 rr.
Mecsiy Temnepartypa Bo3ayxa, °C KonnyecTBo ocagkos, MM
2012 2013 2014 2015 2012 2013 2014 2015
Anpenb 134 8,5 5,6 6,1 258 50,5 236 60,9
Mai 17,7 175 185 16,5 6,1 24,0 20,7 36,8
WioHb 21,7 21,6 19,0 233 64,0 139 44,2 05
Wionb 22,7 21,9 20,2 20,1 20,4 37,6 54 81,4

Pelwatowumn MeTeopornormyeckummn (haktopamut 4ns NoBbILLEHUS NPOAYKTUBHOCTY O3MMON MLUIEHWLbI SB-
NATCA 0CaAKN OCEHHE-3UMHEr0 U paHHe-BECEHHEro NepUoaoB, cosgatoLyme 3anackl Bnaru B noyse. OveHb BaxHoe
3HayYeHre NMELT Ocafku nepuoga aBrycT-ceHTabpb, obecneunBaroLLme CBOEBPEMEHHOE MOMyYeHe BCXO4OB. Ypo-
KaHOCTb N0 COpTaMm B rofpl UCCnefoBaHuin Haxoaunack B npeaenax ot 20,8 go 48,2 u/ra. Hanbonblas ypoxait-
HOCTb 0TMeyeHa B 2013 r. y copToB KuHenbckas 8 u Mosorkekas HuBa — 44,4 u 48,2 u/ra. dopmmpoBaHue nokasa-
Tenei kayecTBa 3epHa MLIEHNLbl NpeacTaBnseT coboil COBOKYMHOCTb CROXHBIX (hU3MONOro-6MoXMMmYeckmx npo-
LLeccoB, MpOTeKaloLWwmxX B X04e POPMUPOBaHNS 1 CO3peBaHNs 3epHa. OgHUM 13 nokasaTenei, COCTaBNALLMX Ypo-
xai, sensetca macca 1000 3epeH. OHa 3aBUCUT He TOMbKO OT MOFOAHbIX YCMOBWA, HO 1 OT BMONOrMYeckux 0CobeH-
HocTeln copTa. W3 npeacTaBneHHbIX JaHHbIX BUAHO, YTO B 2012-2014 T. AaHHbLIA NoKasaTesb Y BCEX COPTOB UMEN
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[OCTaTOYHO BbICOKME 3HaueHust. B 2012 r. nioHb 6bin xapkuM (CpegHemecsyHas Temneparypa Bosgyxa 21,7°C, Bbl-
e cpegHemHoroneTtHen Ha 3°C). 3a nepable 2 Aekaab! Bbinano 14,2 Mm 0CaKoB.

3a Bce rogpl HabnogeHWn HanvB NpoTekan B camblX XECTKMX ycnosusx B 2013 r. B yactHoctn I'TK B nepu-
of Hanuea 3epHa 6bin paseH 0,21, 4To cBUAETENLCTBOBAMO O 3acyxe. CopTa, obnagatoLme KOMMNEKCHOM rpynmno-
BOW YCTOMYMBOCTBIO K HEBAronpusATHLIM YCOBUAM BHELHEN Cpefbl, ChopMUPOBaNK NOMHOLEHHOE 3epHO. Borb-
LUy0 pOfb Chirpani 3anackl Bnarm 0CeHHe-3uMHero nepuoga. 3a Bce rogbl Habnogennn B 2013 r. macca 1000 3e-
PEH OKasanacb HECKOMbKO Hke, YeM B 2012 1 2014 rr. HamBbICLLMM 3HAYEHWEM 3TOrO MoKasaTens OTMEYeH CopT
lMoBomxckas HUBa (43,7 ). YMeHblueHne macchl 1000 3epeH otmeyeHo 1 B 2015 r. BBMAY XECTKMX NOrOAHbIX YCIo-
Buin. B 2014 r. man 6bin xapkum. CpeaHsis Temnepatypa Bo3ayxa (18,5°C) npeBbilana cpegHEMHOTONETHIOW Ha
4,4°C. Mo TemnepaTypHOMY pexuMy WUoHb 1 Monb Beinn B npegenax Hopmel. Ocagky, BeiNaBLIME B MIOHE, HEMHOMO
npesbiwanu Hopmy. Macca 1000 3épeH B atomy rogy 6bina 6onblue, yem B 2012 1 2013 rr. o gaHHOMY npu3Haky
Bblaenuncs copT Mosomkckas Huea (45,0 r). B 2015 r. gaHHbIN COPT TOXE XapaKTepM30Bancs BbICOKMM NoKa3aTe-
nem - 44,3 r. AHanu3 Kka4ecTBa 3epHa nokasar, YTo HaTypa 3epHa Yy COPTOB 03UMON MiLeHuLbl Bbina B npegenax
740,0-816,0 r/n. KonebaHus gaHHOro nokasaTens Takke CBA3aHbl C YCOBUSMW BO34enbiBaHUs. BbicOkoHaTypHOE
3epHO ChopMMpoBanu Bce UcCreyeMble copTa, HO Hanbonbluas BenuimHa 0bbeMHON Macchl OTMEYEHa Yy COpTOB
lMoBomkckas 86, KoHcTaHTUHOBCKas u MoBorkekast HUBA. [pyroi BaxHbIN nokasaTenb — CTEKNOBUMAHOCTb 3epHa —
Takke B OMpPefeneHHON CTENeHW 3aBUCWT OT KnumaTuyecknx aktopos. CTeKnoBuaHoCTU yaensietcs GonbLluoe
BHUMaHWe Npu OLeHKe COPTOB CemneKkuMoHepaMn 1 Mpu 3aKkynkax CenbCKOXO3AWCTBEHHON MpoayKuuW. 3epHo Co
CTEKIOBMAHBIM SHAOCNEPMOM NpU pasmorie 4aéT GOMbLUOM BbIXOA KPYMOK ¥ 60MbLUKA BbIXOA MYKM MO CPABHEHMIO C
3EPHOM, MMEIOLLMM MYYHUCTLIN 3HZocnepm [8]. Hanbonee BbiCOkue 3HauYeHust oTMeyeHbl B 2014-2015 rr. y copToB
[MoBomxckast 86 1 MNoBormkckas HuBa — 92,0 1 90% cooTBETCTBEHHO. KONMYECTBO KNENKOBUHBI ABMSETCH OOHUM U3
OCHOBHbIX NOKasaTernei, Ucronb3yeMblX Npu OLEHKe KayecTBa 3epHa MiueHuubl. Ero 3HaveHne U3mMeHsmnock no ro-
Aam uccnegosannit ot 20,0 go 40,0%. OTmeyeHo, 4to B 2013 r. 3epHO MLIEHNLbI C BbICOKOW YPOXaNHOCTLIO Xapak-
TEpPU30Banoch HU3KUM CopepxaHneM kneikoBuHbl (0T 20,0 go 22,8%). Mpn aeduumte Bnarm 3ameaniseTcs nocTyn-
NeHve B 3epHO YrMeBOANCTBIX BELLECTB W, Kak CrefcTBre, (POpMUPYETCS HEBBLICOKUIA Ypoxan. 3acyLurnBble YCroBus
B nepuog hOpMUPOBaHUS 1 HanuBa 3epHa CnocoOCTBYIOT HAKOMMEHNHO KIekoBUHHBIX 6enkoB [5]. Camblin HU3Kui
nokasaTtenb Curbl Myku oTMeYeH Yy Bcex coptoB B 2013 r. — ot 248 o 289 e.a. B 2012, 2014 w 2015 rr. cuna
MyKV MpeBbILlana HoOpMaTuBHbIA nokasaTenb (280 e.a), Haxoasch B npegenax 289-555 e.a. AHanu3 AaHHbIX 3a
2012-2015 rr., pa3nuyHbIX N0 arpoOMeTE0yCnoBKaM, nokasasn, Yto macca 1000 3épeH, HaTypa, cogepxanne benka,
TaK Xe Kak 1 YpoKalHOCTb, HaX0AATCA B 3aBUCMMOCTW OT abuoTUYECKUX (DakTOpOoB cpedbl. B Tabnuue 2 npueaeHb
JaHHbIE N0 YPOXanHOCTU 1 UccneyeMblM NokasaTenam kavecTsa 3epHa 3a 2012-2015 rr.

Tabnuya 2
YpoxanHOCTb 1 Ka4EeCTBEHHbIE MOKa3aTeNn 3epHa COPTOB 03UMOA MLLEHULIbI KOHKYPCHOTO
coproucnbiTanusa B 2012-2015 rr.
n logbl Copra
okasaTenu .
nccnenoBaHuia lMoBomxckas 86 KuHenbckas 8 [oBomKckas H1Ba KoHcTaHTMHOBCKas
2012 2.2 2.4 25 24
YpoxainHocTb, T/ra 2013 42 44 48 44
' 2014 2,7 2,9 32 3,0
2015 24 2,1 24 2,6
HCP = 0,240
2012 438 44,0 44,0 40,4
Macca 2013 41,2 434 43,7 38,0
100 3epeH, 2014 44,0 446 45,0 38,4
2015 40,4 438 44,3 37,6
2012 72,0 74,0 80,0 75,0
CTeKnoBMaHOCTb % 2013 68,0 70,0 84,0 72,0
' 2014 92,0 88,0 90,0 78,0
2015 90,0 75,0 84,0 83,0
2012 757,0 763,0 767,0 760,0
HarypHas macca, rn 2013 782,0 800,0 801,0 811,0
' 2014 798,0 801,0 816,0 792,0
2015 746,0 740,0 744,0 762,0
2012 17,6 178 17,3 16,8
Cblipoit 2013 141 13,6 14,2 15,0
npoTeuH, % 2014 16,0 175 15,6 17,9
2015 18,8 18,9 17,8 17,9
2012 40,0 38,0 35,6 36,0
CopepxaHve 2013 20,0 20,8 22,8 20,0
KINEeAKOBUHbI, % 2014 31,6 36,4 30,4 36,0
2015 40,0 40,0 37,2 35,0
2012 497,0 555,0 296,0 289,0
Cuna wykn, e.a. 2013 248,0 268,0 264,0 289,0
' 2014 399,0 418,0 438,0 294,0
2015 366,0 379,0 348,0 388,0
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3aknoyeHue. 3yvaemble copTa NpucnocobneHbl k POPMUPOBAHMI0 NOMHOLEHHOTO 3epHa B YCIOBMSX He-
yCTONYMBOrO 3acywnueoro knumata CpegHero MoBomkbs. OTMeYeHO konebaHue ypoxanHoOCTW 1 nokasaTenen ka-
YecTBa 3epHa Mo rogam. lNoTeHumansHas NpogyKTMBHOCTb COPTOB Ha ypoBHe 42,0-48,2 u/ra oTmeveHa B 2013 T.
B sacywnwuBbix ycnosusix 2012, 2014 rr. ypoxainHocTb coctaBnsna 20,8-32 u/ra. BeinonHeHHOE 3epHO C XOPOLMMM
nokasaTensmMu Ka4yecTBa 3a rofdbl U3yyeHus 6610 y copta MoBomkckas HMBA. [4ns NOBLILLEHMS YPOXANHOCTU W Ka-
YecTBa 3epHa 03MMON MLUEeHWLbI HeobXxoaMMO BHEAPSATL afanTupoBaHHble copta. CosgaHne Gonee aganTupoBaH-
HbIX COPTOB, COYETAILLMX HYXXHbIE NPU3HAKK, UX BHEAPEHWE B MPOM3BOACTBO ByaeT cnocobeTBoBaTh CTabunuaamm
NPOAYKTUBHOCTU M NOBBILIEHWIO KaYECTBA NPOAYKLMM O3UMOIA MLUEHULIbI.
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Camapckoli obrmacmu. lonesbie uccrnedosaHusi npogoouNuUCL 8 CerekyUOHHOM cegoobopome omdena UHMPOOYKUUU, CENex-
Yuu KopmosbIx U MacnudHbix Kynemyp Mogonmxckoeo HUNCC um. I1. H KoHcmanmuHosa 6 2014 2. KoweHuem s3Hmomornoauye-
CKUM Ca4koM U3y4eHa 3HmMoMoayHa nocesoe MoUepHb! pasHbIx 803pacmos U copmos. [1o cpagHeHUr ¢ 803pacmHbIMU Noce-
samu 2008 2. 8 nocegax mouepHbl 2011 2. bbina 3aghukcuposaHa 601ee MHO204UCTEHHasA dHMoMopayHa. B ee2emayuoHHb It
nepuod 2014 2. 8 aepoueHo3ax nocegos MUePHbI bbinu 0bHapYXeHb! cneyuanu3uposaHHbie humocghazu usydaemoll Kyabmy-
PbI — nroUepHogas moacmoHoxka (Bruchophagus roddi Guss), mouepHossitli cemsed (Tychius flavus), mouepHosbit kybeHs-
kosbili doneoHocuk (Sitona humeralis Steph.), mouepHossiti knon (Adelphocoris lineolatus Goeze), nucmosol moyepHo8bIL
doneoHocuk — nuquHku (Phytonomus variabilis Hbst.) u nudurku mouepHosol cosku (Heliothis viriplaca Hfn.). bbinu 3agukcu-
poBaHbI 8UGLI humoghazos, OMHOCAUUECH K MHO20SIOHbIM U Oflugohazam 31akoebIx Kynbmyp. B aspoueHosax ecmpeyanuck
HMoMoazu-xuwHuUKU — kokyuHenudsl (Coccinellidae), pasnuyHele 8udsi naykos (Arachnida) u npedcmasumenu cemelicmea
Ky3Hequkoeble (Tettigonioidea). bombwas 0baucmeeHHOCMb pacmenull ouepHbi bbina 3aghukcupogaHa y copma lonyns-
yus 4. Heckonbko MeHbwas 0bnucmeeHHocmb pacmeHull Habnwodanack 8 nocesax noyepHs! 2011 e. no cpasHeHuto ¢ noce-
samu 2008 2. Ha 3-x memHux agpouyeHo3ax fy4wum no obucmeeHHocmu okasasncs copm [103es1b, KomopbIi 8 803pacMHbIX
nocesax UMes HauMeHbLUUe nokasamenu. YpoxalHocmb CemsH /IoUepPHbI 8 OCHOBHOM 3agucUm om 803pacma azpoyeHo3a
usyyaemoll Kynbmypbl. [locegbi mouepHs! 2011 2. 0anu ypoxali cemsH 8 3,6-4,7 pasa 6onblwe, YeM 803pacmHble NOCEsbI
2008 e. Camoe bornblie konu4ecmso cemsiH 8 nocegax kak 2008 2., mak u 2011 e. 6b110 nosyyeHo ¢ copma M3ympyda.

NiouepHa — WMPOKO PacnpoCcTpaHEHHas CenbCKOX03ANCTBEHHas KynbTypa. HekoTopble ee copTa ynoTtped-

NSKT B NULLY, Hanpumep B Buae canatoB. C [PeBHUX BPEMEH NioLepHa cuuTanach LieHHbIM KOPMOM ANs CKOTa,
MOCKOMbKY OTNMYAETCA XOPOLLE YCBOSIEMOCTLIO W BbICOKUM copepxaHnem Genka [4, 5]. OTa kopmoBasi KynbTypa
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XapaKTepu3yeTcs BbICOKOM 3MMOCTONKOCTbIO, 3aCyX0YCTONYMBOCTbIO, CMOCOBHOCTBIO ObICTPO OTpacTaTh Nocne yKko-
COB, BbICOKOW YPOXaHOCTbIO, XOPOLUMM KOPMOBbLIM AOCTOMHCTBOM W MOMNOXWTENbHBIM BO3LEACTBUEM Ha NNOAOPO-
Aue nouBbl. TpaBOCTON MiOLEPHbI He ocrabeBaeT U He U3PEXUBAETCS Tak BbICTPO, Kak, HanpuMep, TPaBOCTON Kre-
Bepa [6]. Mpu BbipaLLMBaHWM NIOLEPHBI DOMbLLIOE 3HAYEHWE UMEET KOMMNEKC PUTOCAroB, KOTOPbINA NPU Pa3NUYHbIX
MOrOAHbIX YCNOBMSIX B BEreTaLMOHHbIA Nepuos MOXET CHWU3WUTb YPOXAMHOCTb CEMSIH WKW 3eMeHOM Macchbl Ha
30-50%. ®opmupyIOLLMIACA B arpoLieHo3e U3y4aeMon KyrbTypbl BUOOBOW COCTaB HACEKOMbIX MOXET OKa3sblBaTb
CBOE HeraTuBHOE BNWSIHWE Ha JIIOLEPHY YKe B NMEePBbIN Mo ee XusHu [2, 3, 7].

Lenb uccnedosaHull — NOBbILIEHWE YPOXANHOCTY MOLEPHBI B NOCEBAX PasHbIX BO3PACcTOB B YCMOBMUSX
necoctenu Camapckoit obnacru.

3ada4u uccnedoeaHus: 1ccnenoBaHne BUOOBOTO COCTaBa W AMHAMMUKW YUCHIEHHOCTU BPEAUTENEN W 9H-
TOMO(paroB B NOCEBaX MOLIEPHbI pa3HbIX COPTOB; PacyeT ypoxas 3enEHON Macchbl U CEMSH COPTOB MIOLEPHbI B
ycnosusix necoctenu Camapckoit obnactu.

Mamepuanbi u memodbi uccnedogaHull. [onesble UccnegoBaHUs NPOBOAUINCE B CEMEKLMOHHOM Ce-
BooGOpOTE OTAENA MHTPOAYKLMK, CENEKLMN KOPMOBBIX 1 MacinyHbix KynbTyp Mosormkckoro HAUCC um. 1. H Kow-
cTaHTuHoBa B 2014 r. [Ana n3yyeHns Obinn B3STbI pailoHMPOBaHHbIE W NEPCNEKTUBHbIE Ans Bo3nenbiBaHus B Ca-
mapckoi obnacTtu copta nouepHsl: M3ympyga (noces 2008 r.), Mosenb (2008 r.), Kynbeiwesckas (2008 r.), nonyns-
uns 4 (2008 r.); Msympypa (noces 2011 r.), Mo3enb (2011 r.), Kynboiwesckas (2011 r.), nonynsyws 4 (2011 r.). Pac-
NonoXeHne JeNsHOK cuctematuyeckoe. MoBTOPHOCTb YeTbipexkpaTHas. B TeueHne Bcero BereTaLyoHHoro neproaa
KynbTypbl NPOBOAMIUCH Credyiolne WCCNEA0BaHUS: AUHAMUKY YMCIIEHHOCTM HACEKOMbIX YYWTbIBANM KOLLEHWEM
CTaHAAPTHbIM 3HTOMOMOTMYECKUM CaykoM MO hasam pa3BUTUS KyMbTypbl, HA KaXhoW MOBTOPHOCTW Aenanu no
10 B3maxoB caykom [1]; ans yyeta obnmcteeHHocTH Bpanu npoby pacTeHuit maccon 1 kr. MNocne BbICyLUMBAHNA [0
BO3AYLUHO-CYXOro COCTOSIHUS ONPeaensinm Maccy Kaxaon (pakuyum 1 noACHMTbIBaNyU 06MMCTBEHHOCTb B NPOLIEHTAX;
Y4eT YPOXanHOCT 3efIeHON MacChbl 1 CEMSIH MPOBOAMIM CKALLMBAHWEM BPYYHYKO MO 1 M2 ¢ nocrnegyiowmm B3se-
L1BaHWeM 1 06MoNaunBaHNEM.

Pesynbmamsi uccnedogaHuil. B BeretaunoHHbin nepuog 2014 r. B arpoLeHo3ax MoCEeBOB HOLEPHbI
(puc. 1, 2) Bbinu 0BHapYXeHb! cneLmnanuanpoBaHHble (uToark ny4aemoi KynbTypbl — OLEPHOBAs TONCTOHOXKA
(Bruchophagus roddi Guss), ntouepHoBbin cemseq (Tychius flavus), niouepHOBbIA KnyBeHEKOBLIA OONTOHOCHK
(Sitona humeralis Steph.), ntouepHosbin knon (Adelphocoris lineolatus Goeze), NUCTOBOW MOLEPHOBLINA AOMTOHO-
CuK — nnumHky (Phytonomus variabilis Hbst.) ' nuuuHkn niouepHoBsoi coskm (Heliothis viriplaca Hin.).
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Puc. 1. CocTa aHTOMOGhayHbI B NOCEBAX NOLEPHbI B (hasy OyTOHM3aLmMN
(noces 2008 r.), 3k3./10 B3maxom caykom (25.05.2014 r.)
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Cpeau obutateneit NOCEBOB NMOLEPHbI BbinK Takke 3aduKCUPOBaHbI MHOTOSIAHbIE BPEaUTENN — TPUMCHI
(Thysanoptera), Tnm (Aphididae), capaHdosble (Acridoidea), wenkyHbl (Elateridae), umkagku (Cicadellidae), pocTko-
Bast Myxa (Delia platura Mg.), a Takke Apyrie npeactaBuTenu ceMmencTasa Myx-LsetoyHuy (Anthomyiidae).

B (bayHe nioLepHbl B Neprof NpoBeeHNs UCCNeaoBaHuiA BCTpeYanuch onurodary — Budbl HACEKOMBIX, Y
KOTOPbIX KOPMOBBIMW pPacTEHUSIMM SBASKOTCA TOMbKO 3€pHOBbIE KymnbTypbl — nonocatas xnebHas 6Groluka
(Phyllotreta vittula redt), nbsiBuua obbikHoBEHHas (Lema melanopus), anus ocTtporonosas (Aelia acuminata), 3eneHo-
rnaska (Chlorops pumilionis Bjerk) 1 mepomusa (Meromiza nigriventris Mg.).

Kynbbiwesckan Usympyna
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Puc. 2. CocTa aHTOMOGhayHbI B NOCEBaX MioLepHb! B (hasy ByToHn3aLmm
(noces 2011 r.), 3k3./10 B3maxom caykom (25.05.2014 r.)

Kpome Toro B arpoLgHo3ax BCTpeYaniuch 3HToModarn-xuiHnkm — kokumHennuasl (Coccinellidae), pasnny-
Hble Buab! naykos (Arachnida) u npeacrasutenu cemencTaa KysHeunkosble (Tettigonioidea).

Mo AaHHbIM HaBMOAEHWI CNIOXHO OTCNEANUTb BNMSHWE COPTOB M3y4aeMOM KyrbTypbl Ha pacnpegeneHne
HaCceKOMbIX B MOCEBax, BEPOSTHO 13-3a HEBOMBLLLIOTO pa3mepa Y4YEeTHbIX NMOLLaAokK B onbiTe. HeobXxoaumo 0TMETUTD
JOOMWHMPOBaHKE B 3HTOMOGhayHe MtoLepHbI NoNnaros 1 cneumaniaMpoBaHHbix uTodaroB KynbTypsl.

[Mo cpaBHeHMIO ¢ Bo3pacTHbIMM noceBamn 2008 r. B MonoAabIx nocesax 2011 r. npeactaButeni sHToModa-
YHbI MtoLepHbl Obiu CaMbIMM MHOMOYMCIEHHbIMU. Cheunani3MpoBaHHble BPeauTeny HE3HaYMTENbHO MeHbLUe
BCTpeYanuch B arpoLeHo3ax nouepHbl Monynsauus 4, npuyem B nocesax 06omx BO3pacTos. B aTux nocesax nocro-
SHHO NPUCYTCTBOBAI NMIOLIEPHOBbIN CEMSIEA.

Cpeau MoHocharos niouepHsl B hasy byToHusaumum npeobnagana nioLyepHoBas TOICTOHOXKA, HO MO cpaB-
HEHMO C (Da30M LBETEHWS B He3HauuTeSlbHOM Konmyectse. Ha nocesax nwouepHbl 2008 r. K cbutocdharam-
AOMUHAHTaM MOXHO OTHECTU MIOLEPHOBOrO KIyGeHbKOBOro ONTOHOCKKA M MIOLIEPHOBOTO Cemsea.

3HaumMTEnNbHY LOM0 BCEX (UTOdaroB MOLEPHbI BO BCE YUETHI 3aHUManu nonmdaru, UCkoveHne Habnto-
Janacb TONMbKO B arpoLieHo3ax kyrnbyTpbl copTa Kyiibbiwesckas B (hasy useteHus (noces 2008 r.) — 6% OT SHTOMO-
thayHbl, copToB Kynbbiwesckas v [Mo3enb B a3y LBeTeHus (noces 2011 r.) — 28-29%.

[ons aHTOMOaroB B OCHOBHOM B arpoLieHO3ax MioLepHbl B ¢asbl 6yTOHM3aLMM 1 LIBETEHUS HE NPEBbI-
warnu 3-13%. B nocesax copTos M3ympyaa v Mosent B a3y LpeTeHns (noces 2008 r.) OHW BOBCE OTCYTCTBOBAM.

B ¢pasy useteHus pons mMoHodaroB niouepHbl Bo3pacTana 4o 68-69% Ha coptax Kynbbiwesckas u
lo3enb. B nepuog LBETEHMS M3y4aemoil KynbTypbl NPaKTUYECKV Nponany U3 YKOCOB Creumani3npoBaHHble Bpeay-
TENN 3€PHOBbLIX KYNbTYp, BEPOSTHO, OHW NEPEMECTUIC HA CBOM OCHOBHbIE KOPMOBbIE PACTEHUS.

M3yyaemble arpoueHosbl ntouepHbl nocesa 2008 r. HeCyLeCTBEHHO pasnuyanucb no 06nMCTBEHHOCTY.
Bonblwas 0BrMCTBEHHOCTb PACcTEHW NioLepHbl Habnaanacs Ha aensHkax Monynaumm 4 — 49,15%. MeHblume

30 V13BecTns Camapckoi rocyjapCTBEHHON CeMnbCKOXO3SIMCTBEHHON akagemun Biin.4/2016




nokasatenu 0bNNCTBEHHOCTI NO CPaBHEHMIO C KOHTponeM (copT KyibbieBckas) 0TMeYanuchb B arpoLeHose [o3enb
38,88%.

MeHbluas 0BiMCTBEHHOCTL pacTeHW oTMevanack B nocesax nouepHsl 2011 r. Monogble nocesbl pas-
HbIX COPTOB MIOLEPHbI HE3HAYNTENbHO pasnnyanucb MO OOMMCTBEHHOCTW pacTeHWn. B 3-x neTHUX arpoueHo3ax
nyyWwum no oBrmcTBeHHOCT Bbin copT M03enb, KOTOPbLIN B BO3PACTHbLIX NOCEBAX MMEN HaUMEHbLUME NoKa3aTeny.
OcTanbHble copTa u Monynsumus 4 B nocesax 2011 r. oYK He pa3nuyanmch no 06nmcTeeHHoCTH — 38,02-39,72%.

YpoxaiHoCTb 3eneHomn macchl ouepHbl (noces 2008 r.) B nepBbIn YKOC AOBOSIBHO CYLLECTBEHHO Koneba-
nacb B 3aBUCUMOCTU OT copTa. bonbluee KonM4ecTBO 3eMneHoN Macchbl copmmpoBanu nocessl copta M3ympyaa,
YyTb MEHbLUE arpoLeHo3 copta lto3enb, npuyem B 06a ykoca. CambiM ManoypoxaiHbiM No 3eMeHoi Macce 1 B nep-
BbliA, M BO BTOPOW YKOCbI Bbin copT-cTaHaapT Kynbblwesckas. OTpacTanue 3eneHoi macesl y copta Kyibblluesckas
BO BTOPOM YKOCE MPOVUCXOAMIIO MOYTYW B [4Ba pa3a MeANeHHee, YeM Y ApYrux 13yvaembix COPTOB.

Monogple arpoueHo3bl ntouepHbl (2011 1) B AWHaMKKe NoKasanm HECKOMbKO APYryt0 KapTUHY OTpacTaHus
3eneHon maccl. MoaTeepannocs NperMyLLecTBO B HAaKOMMEHUW 3eneHoin Macckl y copta Wsympyaa (B oba ykoca).
Pasnuune no usyyaembiM copTaMm B YpOXanHOCTW 3eneHon Macchl B noceBax 2011 r. «crnagunocky», CTano MeHee
SIBHbIM, 0COBEHHO BO BTOPOW YKOC.

MeHbLuas ypoxanHoCcTb 3enEHOI Macchl oTMevanach y copta Kyibbiwesckas. ArpoueHosbl copTos [lony-
nauus 4 v To3enb nokasanu NpUbnNU3MTENbHO OAUHAKOBbIN CPESHWUIA YPOXal 3eNeHO Macehl, C HEKOTOPbIM npe-
nmyLiectsoM lNonynsuum 4.

BospacT noceBoOB nioLiepHbl OKa3blBaET CYLLECTBEHHOE BNWUSHUE HA YPOXaUHOCTb 3eneHon Macesl. [loceBbl
copToB Kynbbiwesckas 1 Monynsaums 4 3Ha4MTENbHO CHINKaNN ypoxanHocT — Bonee yem B 2 pasa. bonee ycroin-
YMBbIM K BIIMSHWIO BO3pacTa Ha OTpacTaHune 3eneHon Macchbl 0kasancs copt [03erb, HO 1y HErO CHIKEHME Ypoxas
Bbino 3admkenposaHo Ha yposHe 30%.

Mo faHHbIM HabrogeHni (puc. 3) YPOXXaMHOCTb CEMSH MOLEPHbI B BObLLEN CTENEHM 3aBUCUT OT BO3pac-
Ta arpoueHo3a u3y4yaemon KynbTypbl, Yem OT copTa. ArpoueHosbl mouepHbl 2011 r. nokasanu ypoxan CeMsH B
3,6-4,7 pasa 6onblue, 4eM BospacTHble nocesbl 2008 .

MakcumanbHoe konu4ecTBo cemsiH B nocesax kak 2008 r., Tak u 2011 r. 6bino 3admKCpoBaHo y copTa
M3ympypa. CtabunbHO MUHUMANbBHYI0 YPOXaNHOCTb B MOMOABIX M BO3PACTHbIX arpoLieH03ax MitoLepHbI NokasbiBan
copT-cTaHgapt Kynbbiwesckas.
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Puc. 3. Ypoxait cemMsiH NoLepHbl B 3aBUCMMOCTM OT COpTa, /M2
(HCP =0,37 (noces 2008 r.); HCP = 0,72 (noces 2011 1.))

MouepHa copTos Monynauusa 4 1 'o3enb UMENW pasfnyHbI ypoxain CeMsH Cpean WU3yvaeMblX COpPTOB.
B Bo3pacTHbIX arpoLeHo3ax MoLepHbl NyynM okasancs copT [to3enb, 3aHsB BTOPOE MECTO MO YPOXanHOCTK Ce-
MsH, B nocesax 2011 r. 310 CHuxeHne 6bino okono 10 r/M2, HO B NPOLEHTHOM COOTHOLLEHWW CHUXEHWE YpoXxas ce-
MSIH OTHOCUTENBHO M3ympyabl 6bino Ha yposHe 14-15% B noceBax ntoLepHbl 060Kx BO3pacToB.

Monynsauns 4 HecyweCTBEHHO YCTynana B ypoxae CeMsiH CaMoMy ypoxaiHoMy copTy M3ympyaa B Moro-
[JbIX NOCEBAX, a B BO3PACTHbLIX — MMeNna MeHbLLEe KONMMYECTBO CEMSH, YeM pyrie u3yyaemble copTa.

3aknroyeHue. SHTOMOhayHa ntouepHsl borata u pasHoobpasHa, TpebyeT Gonee NogPOBHOMO N3yyeHus B
noceBax pasHbIX N0 BO3pacTy M BonbLumx no nnowaau. ayyaemele copta nouepHbl nocesa 2008 r. He3HauMTENb-
HO pasnnyanucb nNo obnmcTeeHHoCcTH. bonblas 06nMCTBEHHOCTb pacTeHuit nioLepHbl Bbina 3admukcpoBaHa no
BapuaHTy — Monynauna 4. Heckonbko MeHbLLYo 0BNIMCTBEHHOCTb PacTEHM MoKasanu NoceBbl NoUepHsl 2011 .
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no cpaBHeHWto ¢ noceBom 2008 r. Ha 3-x neTHux nocesax nyyiumm no o6rMCTBEHHOCTW Oka3ancs copT to3enb,
KOTOPbIN B BO3PACTHbIX MOCEBaX WMen HauMeHbLUKE nokasatenu. bonee ypoxaiHbiM B MOCEBaX IMOLEPHbI PasHbIX
BO3pacToB B rof NpoBefeHust uccneposanui Boin copT M3ympyga. ArpoueHossl copTo [to3enb v Monynauus 4
3aHANW NMPOMEXYTOYHOE MECTO M0 YPOXar0 3eMeHoin Macchl cpean n3yqaemblx copToB. MeHblue Hakannuean 3erne-
HYt0 Maccy copT niouepHbl  Kynbbiwesckas. B Bo3pacTHbIX noceBax MtoLepHa pesko W cylectBeHHo (Ha 30-50%)
CHUXana ypoxaHOCTb 3eNeHO Macchl. [1ns nonyyeHus cTabunbHbIX ypoxxaes 3eneHoN Macehl 1 CEMSIH B NOCEBaX
pa3HbIX BO3PACTOB B yCrnoBusx fiecocteny Camapckoit 06nactv pekoMeHayeTcs Bo3aenbiBaHue copta Asympyaa.
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Uenb uccrnedosanust — nosbiwieHue 3¢hghekmugHOCMU 8bIpawU8aHus 1UCMOB020 canama nymem NPUMEHEHUS 3M1eK-
mpoakmugupogaHHoU 800bi 05151 nonuga. [puMeHeHue 31eKmpoakmuUpo8aHHol 800bI (kamonuma) Siesiemcs 3KoI02u4ecku
yucmbiM MemodomM CmMuMYIUPo8aHuUs pocma U pa3eumus pacmerutl. B xode nabopamopHbix uccnedosaHuli no 8bipaugaHu0
JIUCMO8020 Canama yCmaHO8/IeHO BUSIHUE Pa3uyHbIX 8apuaHmos nosuga Ha 8bIxo0 3e1eHol Macckl, buoxumuyeckue noka-
3amenu u KoaghgpuyueHm sodonompebneHus. lepsbili apuaHm — KOHMPOrb — NOAUE 0mMcmosiHHOU 8000npogodHol 8000U.
Bmopoli gapuaHm — nonug no cxeme «goda — kamonumy», m.e. Yepedosasnu nonue 60doli u kamonumom no cxeme 1:1. Tpemuii
eapuaHm — nonue no cxeme «goda — kamonum — kamonums 1:2. Yemeepmbiii éapuaHm — nosnue mosbko kamonumom. Hopma
nonuga eodoll u kamonumom oduHakoeasi. AHoUM 8 onbime ucnonb3osasncs Ons npedeapumernsbHol 0b6pabomku no4gsl ne-
ped nocegom. B pesynbmame nabopamopHbix uccredosaHull yCmaHosIeHo, Ymo U3 8CEX 8apUaHMo8 Nonusa 1ekmpoakmu-
8uposaHHol 6odoll 8 bonblwel cmeneHu enusiHue Ha NPOAyKMUBHOCMb IUCMOB020 Callama OKa3bieatom MOMbKO Nomug Ka-
monumom u YyepedosaHue nonuga 0bbiHol 8000l u kamonumom 1:2. [pubaska mMacck! 06pa3y08 No CPABHEHUID C KOHMPO-
nem (nonue eodoli) cocmasnsiem 17,7 u 36,6%, coomgemcmeeHHo. [Tonug kamonumom oka3bigaem e/usHUE He MOJbKO Ha
npodykmugHOCMb, HO U Ha buoxumuyeckuli cocmae pacmeHul. CHuxaemces codepxaHue npomeuHa, Knem4yamku, caxapog u
8/1aeu, nogblluaemcs codepxaHue cyxoeo eewecmea. bomee 3KOHOMHO pacxod nonueHol 800b! OCYWECMBNANCS 8 8apuaHme
nonuga pacmeruti mosibko kamonumom — 3,5 2 Ha 2pamm NPoOyKUUU.
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B HacTosiee Bpemsi B CBSA3N C YBENNYEHWEM UCMONb30BAHUS XMMWUYECKVX NPenapaToB B paCTEHNEBOACTBE
aKTyanbHbIMW CTAHOBATCS SKOMOTMYECKM YNCTble METOABI CTUMYNMPOBAHNS pocTa ¥ passuTUS pacTeHni. K Hum oT-
HOCATCA, B TOM YuCIe, AneKTpodusnyeckne MeToabl (BO3NEMCTBUE SNEKTPUYECKUMU U MArHUTHBIMW NOASMMU, YIb-
Tpa3ByKOM, NPUMEHEHWE 030Ha M Ap.), @ TakKe MCNONb30BaHME 3NEKTPOAKTUBMPOBAHHON BOAbI.

OneKTPoaKTMBUPOBaHHas (aKTWBMPOBaHHas) BoAa — 3TO PacTBOpP, MOMYYEHHbIN NPW MOMOLLW 3MEKTPOnM3a
00bI4HOM (BOLONPOBOAHOM) BOAbI NPY NMPOXOXAEHUM B HEN MOCTOSHHOMO SMEKTPUYECKOTO TOKa C MOMOLLbH CreLu-
anbHbIX YCTAHOBOK — 9NEKTPOAKTMBATOPOB MM SNEKTPONN3EPOB, COAEPXALLNX aHOA, KaTog v Anadparmy 4ns pas-
AeneHns NonyyYeHHbIX (pakyui (katonuta u aHonnTa).

Bo3paelicTBie NOCTOSHHOIO TOKa Ha BOAY MPUMBOAMT K NepepacrpeaerneHnto SNeKTPOHOB B 30HaX katoda
W aHofa, T.e. MOCTYNIeHWe B 30HY kaToAa U yaanenue oT aHoga. Mpu aToM Boda pasgenseTcs Ha e dpakuum —
KaTOnMUT W aHOMWT, XapaKTepU3yloWMecs pasHOM KOHLEHTpauMeln BOAOPOAHbIX WOHOB,  OKWUCIUTENbHO-
BOCCTaHOBUTENbHbIM noTeHuuanom (OBIT) u yposHem pH. KaTtonut umeeT ypoBeHb KUCMOTHOCTU B Mpeaenax ot
8,5 0o 10,5 pH, obnagaet kayectBamm BUOCTUMYNATOPA (C 3AKUBASIOLLMM, UMMYHOCTUMYMUPYIOLLMM AENCTBUEM).
KaTonut pekomeHayeTcs UCNONb30BaTh AN NOMMBA PACTEHWA C LIEMbO CTUMYNALMN pocTa, ANS BbiNauBaHus Mo-
NOAHSIKA MTUL W XMBOTHBIX C LEMb0 YBEUYEHUS NPUPOCTA XMBOW MAcChl. AHOMUT — KUCINOTHBIA pacTBop, C YpOB-
Hem pH oT 2,5 go 3,5, nMeeT cunbHble bakTepuumaHble CBONCTBA. Ero pekomeHayeTcs Mcnonb3oBaTh B KaYecTse
aHTUCenTMYeckoro cpeactea Ang obpaboTky NOYBbI, Pa3nnyHbIX MOBEPXHOCTEN, YNbEB, AL, a Takke B Bopbbe ¢
Menkumu Bpegutenamu BonesHeir. CemeHa pacTeHuit nepeq MOCEBOM BblOEPXWBAIOT CHavana B aHoNuTe Ans
obes3apaxuBaHus, a 3aTeM B KaTonuTe Ansg CTUMynsALWM npopactanns [1, 2, 3].

lpoBefeHHbIE UCCNefoBaHNs [OKa3blBalOT, YTO UCMOMb30BAHWE KaToNUTa 1 aHonuTa Ans npeanoceBHOM
006paboTKi NOYBbI M CEMSH C Lienblo 06e33apaxunBaHus, a Takke Ans NOUBa PacTEHUA C LENbI0 CTUMYNUPOBaHMS
WX pocTa, NO3BONSET YNYULIUTL BCXOXECTb, NOBBLICUTL YPOXANHOCTb, COKPaTUTL CPOKW BereTaumuv [4, 5, 6, 7].

B nepuog Tak HasbiBaemMoro uMnopro3amelleHus Bce Goniee akTyanbHbIM CTAHOBWTCS BblpalyuBaHue
OBOLLHbIX 1 3€MEHHbIX KyNbTyp B YCMOBUAX 3aLUMLLEHHOrO rpyHTa. YBEnuuMBatLLeecs notpebneHne aTux Kynbtyp
3acTaBnseT NPOBOAUTL AONONHUTESNBHLIE MEPONPUATIAS MO NOBBILLEHMIO UX MPOLYKTUBHOCTY, CPEAMN KOTOPbIX MOXHO
paccmaTpuBaTb CTUMYMALMIO MPY MOMOLLM NONNBA ANEKTPOAKTUBMPOBAHHON BOZOMN.

Lenb uccnedogaHus — noBbilieHre 3PPEKTUBHOCTY BbipaLLyMBaHNS NUCTOBOrO canara nyTeM npuMmeHe-
HWS 3NEeKTPOAKTUBMPOBAHHON BOAbI ANS MOMNMBA.

3adayu uccnedosaHus — U3y4nTb BINSHWNE SNEKTPOAKTMBMPOBAHHOM BOALI HA NPOAYKTUBHOCTL M BKOXM-
MWUYECKIIA COCTaB NUCTOBOTO Canara, OLeHUTb 3P EKTUBHOCTb NCNONL30BaHUS BNark paCTEHNSMM.

Mamepuanbi u memoObi uccnedosaHull. [ins OLEHKN BIISHWS NONKBA 3NEKTPOAKTUBMPOBAHHON BOOVA
Ha poCT M pasBuTME NUCTOBOrO canata B 2016 r. Bbin 3anoxeH nabopaTopHbin onbiT. O6LEKTOM MCCNEA0BaHNS
Bbin BbibpaH canat Kyyepsseu pubosckuit. CemeHa BbiceBanuCh B f4eilkn kacceT obbemom 100 mn B yTpambo-
BaHHyI0 noysy, Ha rnybuHy 10 MM, HOpMa BbiceBa — N0 OOHOMY CEMeHM Ha sueiky. Cxema onbiTa npegnonarana
YeTblpe BapuaHTa nonmea noYBbl M B JanbHENLeM BCXOAO0B, NOBTOPHOCTL — NATUKpaTHas, B OGHON NOBTOPHOCTU —
4 queliku ¢ pacteHusmu (puc. 1).

Puc. 1. JlucToBoi canat Ha pasnuyHbIX aTanax BbipalynBaHus

B nepBoM BapuaHTe — KOHTPOMNE —NPUMEHSIN NONWUB OTCTOSHHOM BOLONPOBOAHOM BOZoW. BTopon Bapw-
aHT — oNMB MO CXEeMeE «BOAA — KaTONUT», T.€. YepesoBanu nonus BOAOW W kKaTonuTomM no cxeme 1:1. TpeTuit Bapu-
aHT — NONWB MO CXeMe «BOAA — KaTomnuT — katonuT» 1:2. YeTBepTbIi BapUaHT — NOMMB TOMbKO KaTonuToM. Hopma
nonuea BOAOA W KaTONMWTOM OAMHAKoBas. AHONUT B AaHHOM OMbITE€ WCMONb30BaNCs ANS NpeaBapuUTenbHOM
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06paboTku NoYBbI Nepes NOCEBOM C Lienbio obe3sapaxuBanns B BapuaHTax 2, 3 1 4. ckycCTBEHHOE JOCBEYMBaHNE
paCcTEHW B NepUOA BereTaLun He UCMONb30BanoCh.

OneKTpoaKT1BaLMIo BOAbl ANS NOMYYEHWUs KaTonuTa M aHonuTa NpoBOAUIM NpY NOMOLLW SNeKTpoaKTMBa-
Topa (aktneaTopa) Boabl All-1. AKTMBATOpP COAEPXUT OCHOBHYK EMKOCTb, KEpaMUYECKUiA CTakaH, Bnok nuTaHus u
CHEMHYHO KPbILLKY C 3NeKTpoAaMu — aHOAOM W KaToZoM, MOAKT0YaEMbIMUA K UCTOYHUKY MOCTOSIHHOTO TOKa. B 0OCHOB-
HOW eMKoCTH B npoLiecce 06paboTki MOCTOSAHHBIM TOKOM 06pa3yeTcs KaTonuT, a B kepamMnyeckoM CTakaHe, BbInon-
HSIOLLEM (DyHKLMIO auadparMbl MeXy KaTogoM U aHogoM, — aHonut. [MapameTpbl paboTbl anekTpoakTueaTopa:
HanpsxxeHue Ha anekTpogax 110 B, cuna Toka 0,6-0,7 A, Bpems 06pabotku 20 MuH. [apameTpbl UCXOAHOW BOALI W
noMny4eHHbIX KaTonuTa 1 aHonuTa npuseaeHsl B Tabnuue 1.

Tabnuya 1
[apameTpbl UCXOQHOM BOAKI, KATONKUTA U aHONMUTa
Ne Bug BopopopgHbii nokasatens, pH OkuncnuTenbHO-BOCCTaHOBUTENbHBIN NoTeHuman (OBIT), mB
1 McxooHas Boga 7,6 +280
2 Karonut 9,7 -610
3 Axonut 31 +790

[ns nogpepxanus onTuMasnsHoi BnaxHocTy noyssl (80% HB) Bo Bce nepuopp! Beretauuu 6bino nposege-
Ho 18 nonueoB. OpocuTenbHas Hopma coctaeuna 460,8 r Ha ogHO pacTeHune. B npouecce onbita 0TMeYanu heHo-
noryeckie asbl: BCXOAb! €ANHNYHbIE, BCXOAbI MAcCcoBble, Havarno 06pa3oBaHus Po3eTki, TEXHUYeCKas CnemnocTb.
B TeyeHue Beretauun U3MePSANN BbICOTY PaCcTEHWIA, MOCNE 3aKPbITUS OMbITa — BbICOTY PACTEHUI, MaccCy Haf3eMHOM
4acTu, CoaepXaHe Bnar B pacTeHusiX, COAepXaHne Cyxoro BeLecTBa, NPOTeNHa, KNeT4aTkm U MUHepanbHbIX Be-
LLEeCTB.

WccnepoBanns 06pasLioB MPOBOAWMMMCL B WCMbITATENbHON Hay4YHO-MCCNeAoBaTensCckoi nabopatopum
(MHI) Camapckon FCXA.

Pesynbmamsi uccnedosaHull. EqnHuyHble BCXOAb! pacTeHW NOSIBUNMCL Ha 3-M AeHb MOCne nocesa,
MaccoBble — Ha 6-1 aeHb. ObLiast BbKMBAEMOCTb PacTEHUI paBHOMEPHAsA NO BCeM BapuaHTam — 95%. Pesynbrathl
N3MepeHnin BbICOTbI PACTEHWI B TEYEHME Neprnoaa Beretaumuy npeacTasneHbl B Tabnuue 2. PesynbTatsl n3MepeHni
Macchbl pacTeHui NpeacTasneHsl B Tabnuue 3.

Tabnuua 2
BbicoTa pacTeHui (cpegHee no NOBTOPHOCTAM

Yepes 9 Hepenb nocne
Yepes 3 Helenw nocre nocesa Yepes 5 Hefienb nocne nocesa

BapuaHT noceBa (B MOMEHT y6opku)
BbICOTa, MM | npubaBka K koHTponio, % | BbicoTa, MM | npubaBka K KOHTpono, % | BbicoTa, MM | npubaBka K KOHTponto, %
KoHTponb 67,85 - 122,37 - 207,18 -
2 78,00 149 123,78 12 206,58 -0,3
3 81,36 19,9 127,16 39 208,55 0,7
4 72,84 74 130,32 6,5 220,33 6,3
Tabnuya 3
Macca pacTeHuin (o NoBTOPHOCTAM)
BapuaHTbl Macca, 1 IMpubaska No OTHOLIEHMO K KOHTPON, %
KoHTponb 96,05 -
2 98,62 2,7
3 113,05 17,7
4 131,25 36,6
HCPos 2,1

lMpubaBka BbICOTHI paCTEHUI HA MOMEHT YBOPKW COCTaBWMa MO OTHOLIEHMIO K KOHTPOIIO B BapMaHTax C Ye-
pefoBaHMEM MoniBa Bogoi u katonutom -0,3 n 0,7%, B BapuaHTe C NONMMBOM TOMNbKO kKaTonuTtom — 6,3%. Npubaska
Macchl MO OTHOLLEHMIO K KOHTPOSIO COCTaBMNa: B BapuaHTe YepefoBaHus NonmBea Bogon u katonutom 1.2 — 2,7%;
B BapuaHTe YepenoBaHus NonuBa BOAOM W katonutoMm 1:1 — 17,7%; npu nonuBe TOMbKO KaTonutom npubaska
Hanbonbluas — 36,6%. KatonuT B Y4CTOM BUOE W B COMETAHWUM C NMOMMBOM BOAOI 2:1 OAET HambOnbLIUIA NpUpOCT
3eneHon Macchl.

CopepxaHue B 00pasLax OCHOBHbIX KOMMOHEHTOB — MPOTENHA, KNETYATKW, Caxapa B OMbITHbIX BapUaHTax
3 1 4 HECKOMNBKO HWKE, YeM B KOHTPOSIEHOM BapuaHTe (Tabn. 4).

C npuMeHeHWeM KaTonuTa copepXaHne Cyxoro BELECTBa B pacTeHusx nosbiwaeTcs (¢ 5,54 go 6,16%),
coaepxaHue Bnaru ymeHbluaetcst. Cogepxanue kanbuums, kanust u cocdopa B nepepacyete Ha 100 r B ONbITHbIX
BapuaHTax 2, 3 1 4 TaKkke HECKOIbKO HUXe. OTO CBSI3aHO C TEM, YTO B NMPOLIECCE SMEKTPONN3A U3MEHSETCS MUHE-
panu3auus NonyYeHHbIX KaTonmTa U aHONMTa MO OTHOLLEHMIO K UCXO4HOM BOAE.
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Tabnuua 4
PesynbTtatbl aHann3a o6pa3LoB NMCTOBOTO canarta

BapuaHThbl

Neo [NokasaTenb KonTpors > 3 1

1 | MpotewH, % 17,85 17,85 17,15 17,50
2 | BACB, % 18,90 19,05 18,41 18,65
3 | Knetvatka, % 10,70 10,20 10,40 10,40
4 | BACB, % 11,33 10,88 11,16 11,09
5 | 3ona, % 20,90 20,10 19,60 19,20
6 | BACB, % 22,12 21,45 21,04 20,46
7 | Car 0,56 0,50 0,48 0,52
8 | BACB,r 0,59 0,53 0,52 0,55
9 | Pr 0,25 0,26 0,25 0,26
10 | BACB,r 0,26 0,27 0,26 0,27
11 | Kanwi, r 26,89 24,83 26,87 30,93
12 | Bnara, % 94,46 93,7 93,14 93,84
13 | Cyxoe BeluecTBo, % 5,54 6,30 6,86 6,16
14 | Caxap, % 13,18 12,97 12,47 11,95

OhPEKTUBHOCTb NCMONB3OBaHUS BMark pacTeHUsMI OLEHUBAETCS MO KOIPPULMEHTY BOAONOTpebneHus
(Ks), xapakTepusytoLLemy BbIXOA eAnHULbI NPOAYKLMM Ha €AUHULY UCMOMNb3yemoin Boabl (Tabn. 5).

Tabnuua 5
3HayeHve koapuLmeHToB BogonoTpebneHus
Mokasatenu Bapuaktel
KoHTponb 2 3 4
Macca pacteHui, r 96,05 98,62 113,05 131,25
KoadhchuumeHT BogonoTpebnexus, rr 4.8 4,7 4,1 3,5

HaumeHbLLne 3HaveHns koadduumenta Ks ycTaHOBNEHbI B BapuaHTax YepefoBaHWs nonvea BOAOM U Ka-
TonuTom 1:2 (3-i BapuaHT) 1 NonmBa TOMbKO KaTONMTOM (4-11 BapuaHT), OH1 cocTaBunu B cpeaHem 4,1 n 3,5 rir, co-
OTBETCTBEHHO. 3TO YKa3blBAET HA TO, TO MPUMEHEHWE KaTONWUTa A1 NOMMBA CanaTHbIX KyNbTyp MO3BONSET pacTe-
Huam Gonee acheKTMBHO MCMOMNb30BATHL Brary.

3aknroyeHue. B pesynbtate nabopaTopHbIX MCCNEOOBaHWI YCTAHOBMEHO, YTO M3 BCEX BapuaHTOB NONWBa
9NEKTPOaKTMBMPOBAHHOW BOZOW (KaTONMTOM) B BOMbLUEN CTENEHW BAMSHWE Ha NPOLYKTMBHOCTb NIMCTOBOIO canata
OKa3blBaKT BapUaHTbl MONMBA TOMBKO KAaTONMMTOM (4-/ BapuaHT) 1 C YepeaoBaHWEM NOMBa OBbIYHON BOZON M Ka-
Tonmtom 1:2 (3-i1 BapuaHT). lNpnbaBka mMacchl 00pa3LoB MO OTHOLIEHUIO K KOHTPOIMO (MOMMB BOMOIA) COCTaBNSET
17,7 v 36,6%, COOTBETCTBEHHO. [10NNB KAaTONMTOM OKa3blBAET BANSIHNE HE TOMbKO Ha MPOAYKTUBHOCTb, HO W Ha G1o-
XMMUYECKMIA COCTAB PACTEHNN — CHKAETCS COAEPXaHWe NPOTeNnHa, KNeTyaTku, CaxapoB M Bnaru, NoBbILAeTCs Co-
AepkaHue cyxoro BellecTBa. bonee 3kOHOMHO pacxop MONMBHOW BOAbI OCYLIECTBNANCS B BapyaHTe nonvea pacre-
HWIN TONbKO KAaTONMUTOM — 3,5 T Ha rpaMM NPOAYKLMK.
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Llenb uccnedosanutli — cogeplieHcmMeosaHue nHegmocucmems! yempolicme 0515t KOMBUHUPO8AHHO20 Maccaxa 8biMe-
HU Hemeneli 00HOKaMepHO20 muna Memodamu MamemMamu4ecko2o ModenuposaHus. KOMOUHUPOBaHHBIL MAcCax 8bIMEHU XU-
80MHbIX, NPEUMYLECMBEHHO Hemenell KpynHo20 poeamoeo ckoma, peanusyemces, Kak npagusio, ¢ NOMOWbI0 annapamos, Co-
CMOSILYUX U3 MacCaxH020 KOXyxa U akmugHO20 Ul naccusHo2o paboye2o opaaHa. 1o KOHCMPYKYuUU OHU Moaym bbimb 00HO-
KamepHbIMU UTU MHO20KaMepHbIMU. B annapamax kak 00H020, mak u Opy2020 munos MexaHuyeckasl cocmaesisitowasi 8030el-
CMBUSI Ha MOJOYHYIO Xene3y Hemenell NOMOXUMENbHO enusem 6 nepeyto o4epeds Ha ee MophonoauYecKUe nokasamenu, 8
mo 8pems KaK (huaLoo2uYeckue cgolicmea MOIOKOOMOAYU KUBOMHbIX MEHSIOMCS 8 Wy cmopoHy nod eosdelicmeuem
nHeeMamuyeckoeo maccaxa. Ha nepgom amane MoOenupogaHus paccmampusaemes NPOUECC LcmeyeHus 8030yxa U3 Kamepb!
C NOCMOSsIHHBIM 06BEMOM Yepe3 omeepcmue C HeusMeHHbIM duamempom. bornee CroxHoe No KOHCMpyKyuuU ycmpolicmeo st
maccaxa ebIMeHU Hemenell 8KTYaem CUSI08YH0 NHEBMOKaMEDY C UMEHSIIOUUMCST 06beMOM, Komopasi Moxem bbimb 8bINosi-
HeHa 3a00HO umnu pa30enibHO C MacCcaxHbIM KOTOKOMOM U COeAUHAMbCS NepuoduyYecKU Unu Ha NOCMOSHHOU OCHOBE C NOMO-
Wb 00HO20 UL HECKOMbKUX KanubpogaHHkIx omeepcmull. Modens makoeo yempolicmea bonee CrioxHa 8 onucaHuu U Mo-
Xem bbimb NoflydeHa Ha OCHOBe cuHme3a 6ofiee NPOCMbIX MEOPEMUYECKUX 3asucumocmell, xapakmepusyrowux paboyul
NPOUECC Macca)Ho20 KOOKosa U Cuogoll NHEBMOKaMepb!.

lMogroToBka HeTeNeN K NakTawuuy OTHOCUTCS K OQHOMY U3 Hanbonee apdEKTUBHBIX TEXHOMOMMYECKMX NPK-
€MOB MOBbILLEHNS NPOJYKTUBHOCT KOPOB-NepBoTenok. Ee peanusauus npegycmaTtpuBaeT Maccax BbIMEHU HeTe-
nen 3a 2-3 Mecsla [0 Ux oTena ¢ NOMOLLLIO creLmnarbHbIX TEXHUYECKUX CPEACTB W CIYXUT ANS NPUYYEHWUS XMBOT-
HbIX K JOWUSTbHOMY 060PYA0BAHMIO U MHTEHCU(MKALIMU Pa3BUTUS UX MOSTOYHON XKenesbl.

MHOrouncneHHbIMM UCCnefoBaHUAMY PasfnYHbIX KOHCTPYKLUMIA YCTPOWCTB ANS Maccaxa BbIMEHW HeTenen
YCTaHOBIEHO VX CyLLECTBEHHOE BIUSIHWE Ha MOCNEAYHOLLYI0 MOMOYHYO NPOAYKTMBHOCTb KOPOB [2-5, 11].

OpHokamepHast KOHCTPYKLMS YCTaHOBKM ANt MHEBMOMaccaxa BbiMeHn Hetenen (YTBH), paspaboTaHHas
C. B. Xyxen, bbina npuHsaTa 3a OCHOBY B BbINyCKAOLLEMCS CEPUIHO arperaTe 415 MHEBMOMAcCaxa BbIMEHN HETe-
nen ANM-1-®. YMBH npeacrasnser coboil MaccaxHbI KOMOKOM C PacrorOXEHHOW B HEM MOANPYXUHEHHOM
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NNacTUHOM ¢ fedpopmaTopamm 1 OCHaLLEH naTpybkom Ans NoaBoL4a NEPEMEHHOO Bakyyma OT MynbcaTopa, Apocce-
Nem 1 ApeHaxHbIM 0TBEpCTUEM. [lpoccent CRyXUT AN YMEHbLUEHUS BENUYMHBI MEPEMEHHOTO JaBneHus 40 Heob-
XOAMMOro0 3Ha4eHus. [peHaxHoe 0TBepcTMe CoobLIaeT NoMoCTb MAacCaXHOro KOrokona ¢ atmocdepoit u obecneyn-
BaeT OCTATOYHOE MOHVKEHHOE JaBneHue (Bakyym) B MOMEHT MOAKMIOYEHUS YCTPOMCTBA K paboTe [1, 2].

AHanu3 KOHCTPYKTMBHO-TeXHorornveckomn cxembl YIBH 1 onbIT akcnnyatauuu arperata AlNM-1-® nokasa-
1N, YTO Ha BENUYMHY JABNEHUS B MACCaXHOM KOJOKONE B TaKTax «MacCax» U «pasrpy3ska» BIMSIOT Takue (PakTopl,
kak 00bem BbIMEHW HETENW, YactoTa paboTbl NynbcaTopa, AameTpbl APOCCENS U APEHAKHOMO OTBEPCTHS, a TaKkke
MOACOCHI BO3AyXa B MECTax KpenneHus annapata K BbIMEHW XMBOTHOTO 1 BPEMS NEPEKPbITUS JPEHAXHOMO OTBEp-
CTUS B NPOLIECCe YCTAHOBKM KOMIOKOMA Ha MOMOYHYIO Xenesy Hetenu [4].

HanbHenwwme nccneposanus YINBH nokasanu, YTO akTyanbHble HanpaBneHus X COBEPLUEHCTBOBAHNS CBS-
3aHbl C YBENUYEHMEM aMNIUTyabl U3MEHEHUS JABMNEHUS B MACCaXXHOM KOMOKOME B TaKTax «Maccax» 1 «pasrpy3ka;
0TKa3 OT OCTaTOYHOrO Bakyyma Ans yAepKaHWs Ha BbIMEHW YCTPONCTBA BO BPEMS TakTa «pasrpy3ka»; NoBbilLEeHNe
WHTEHCUBHOCTW MEXaHWN4ECKOM COCTABNSIOLLEN MACCAXHOMO BO3AENCTBIS HA MONOYHYHO Kenesy XMBOTHOrO. B KoH-
CTPYKTMBHOM NMaHe 370 NpuBeno K paspaboTke YCTPOMCTB Ans KOMOMHMPOBAHHOTO Maccaxa HeTenei, B KOTOpbIX
MexaH14eckasi COCTaBMAOLLAs ITOT0 BO3AENCTBUS HA MOMOYHYIO Xenesy NONOXUTENbHO BRUSNa B NEPBYH0 ovepedb
Ha ee MOpOnornyeckue nokasateni, B TO Bpemsi kak 13nonornyeckine CBOMCTBA MOSTIOKOOTAAYUM XMBOTHOIO W3-
MEHSIIUCh B NyYLLY0 CTOPOHY N0 BO3AENCTBMEM MHEBMATUYECKOTO Maccaxa.

KomG1HMpOBaHHBIN Maccax peanuayeTcs, kak npasuno, ¢ MOMOLLbI0 annapaToB, COCTOSALMX U3 MACCaXHO-
ro KOXyxa M aKTUBHOMO MNW NaccuBHOro paboyero opraHa. Mpu 3TOM B KOHCTPYKTUBHOM MaHe OHW Knaccugmumpy-
eTCs Kak OAHOKaMepHbIe U MHOrokamepHbile [4, 8].

OCHOBHbIMM XapakTepucTMkaMmn KOMBUHMPOBAHHOMO Maccaxa SBASITCS aMnuTyaa W CKOPOCTb U3MEHe-
HUS AABNEHUS B MaCCaXHOM KOMOKOSe, a Takke CBA3aHHbIE C HUMM NPSIMO UNW OMOCpeSOBaHHO NapaMeTpbl aKTyB-
Horo paboyero opraHa. B cBS3u C 3TM OAHON M3 OCHOBHbIX 3a4ay TEOPETUYECKUX UCCNefoBaHMIA annapaTtoB Ans
KOMOMHMPOBAHHOIO Maccaxa BbIMEHU HETenel SBNSeTCs OnucaHWe MHEBMOCUCTEMbI MACcCaXHOr0 KOrokona, Ans
4ero BecbMa yao6Hb! U NPUMEHNMbI METOAbI MAaTEMaTUYECKOrO MOAENMPOBAHMS.

OB6bI4HO Ha NepBOMN CTaaMmM TakuX UCCNeaoBaHU aHanNM3npyeTCs NPOCTENLLNIA BapUaHT UCTEYEHUs BO3AY-
Xa U3 kamepbl C NOCTOSIHHBIM 06BEMOM Yepe3 OTBEPCTUE C HEM3MEHHBIM AMaMeTpoM. Takas MaTemaTnyeckast Mo-
Aenb [OBOMbHO TOYHO XapakTepusyet paboTy Hambonee NPOCTOrO MO KOHCTPYKLUMM OLHOKAaMEPHOrO MacCaXHOro
yCTpoWncTBa.

Bonee cnoxHoe B KOHCTPYKTUBHOM MfiaHe YCTPOWCTBO AN Maccaxa BbIMEHWU 0DbIYHO OCHALLAETCs CUMo-
BOW MHEBMOKAMEPOM, KOTopas MOXKET ObITb BbIMOMHEHA 3a04HO UMM pa3aenbHO C MacCcaXHbIM Konokorom. Bropoit
BapWaHT MCMONHEHUS MAacCaXHOro YCTPONCTBa 6oree CNOXeH 1 NpesycMaTpuBaeT COeAMHEHNE CUMOBOM KaMephbl C
MacCaXHbIM KOMOKOSIOM NEPUOAMYECKN UM Ha MOCTOSIHHON OCHOBE C NOMOLLbI0 KannbpoBaHHOro 0TBepcTMs. Takas
KOHCTPYKTMBHO-TEXHOMOTMYECKas CXEMa MaCCaxHOro YCTPOCTBA BfieYeT 3a coBOi HEKOTOPOE YCNOXHEHWe maTe-
MaTu4eckoi Mogenu.

MaTemaTtuyeckoe MOAENMPOBaHNE KacCUYeCKuX ABYXKaMEPHbIX MaCCaXHbIX YCTPOWCTBA NpeacTaBnser
cobon onucaHne NpoLEeCCcoB UCTEYEHNS BO3ayXa W3 KaMep C U3MEHSIOLLMMICS 0bbeMamu Yepe3 0TBEpCTMS C nepe-
MEHHbIM ceyeHunem [9].

Lenb uccnedosarull — COBEPLLEHCTBOBaHNE NHEBMOCHCTEMbI YCTPOMCTB A/151 KOMOMHUPOBAHHOTO Macca-
a BbIMEHU HETenel 0HOKaMePHOro Tuna MeToAamMi MaTeMaTn4eckoro MoAeNMpoBaHus.

3adaya uccnedosaHull — pa3paboTka TEOpPETUYECKON Moaenu paboTbl MHEBMOCUCTEMbI YCTPOICTB AnNs
KOMOWHMPOBAHHOTO Maccaxa BbIMEHU HeTenen OLHOKAMEepHOro Tuma, Mo3BOMSHLLEN C HEODXOANMON TOYHOCTbIO
NPOrHo3u1poBaTh pabounin NPOLECC B 3aBUCUMOCTM OT PasnuyHbIX NapameTpoB.

ObbekT uccrnegoBaHns — YCTPOWCTBA ANS MHEBMOMEXaHWYECKOTO Maccaxa BbIMEHW HeTenen. Takue
YCTPOICTBA peanu3yloT KOMOMHUPOBAHHBIA TUN Maccaxa MONOYHON Xenesbl HETENW, KOTOPLIA NO3BONSET BO3AEH-
CTBOBATb KaK Ha UX MOphoNor1yeckne nokasatenu, Tak 1 Ha pM3nonornyeckme CBONCTBa MOOKOOTAAYM XMBOTHO-
ro.

Mamepuanbi u MmemodbI uccnedosaHull OCHOBaHbI Ha NMPYMEHEHWM annapaTta MaTeMaT4eckoro Moae-
NIMPOBAHNS B OTHOLLEHUW U3BECTHBIX 3aKOHOB KNMaCCUYECKON TMAPOMEXaHIKN 1 TEPMOANHAMMKM.

Pe3ynbmamsi uccnedosaHull. PaccMOTpUM MacCaxHOe YCTPOACTBO OAHOKAMEPHOrO TUNA, BbINOSTHEHHOE
B BME MaCCaxHOro Korokona 1 (puc. 1) ¢ ynnoTHSIOLMM 3NIEMEHTOM 2, B HIKHEN YacTy KOTOPOro pacnonoXeHa
cunosas kamepa 3. Kamepa nocpeacTBoM LITOKA 5 COeAMHEHa C NPUCOCKOM 4, BbINOMHSOLLMM POfb MacCaXHOro
anemeTa [5]. LTok 5 1 konokon 1 ¢ NOMOLLbIO LUNAHIOB 6 W 7 coeanHSOTCS € NynbcatopoM 8. B cunoson kamepe 3
BbINOMHEHO CKBO3HOE rHe3A0 9, B KOTOPOM 3aKPEnseH C BO3MOXHOCTbIO (PUKCALV MO BbICOTE MOMbIA WTOK 5. Guk-
cupytoLLee ycTpoiicTBo 10 MOXeT BbITb BbINOMHEHO B BUAE BUHTA UM NOANPYKUHEHHOW KHOMKY.
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Puc. 1. Cxema yCTporCcTBa 4111 Maccaxa BbIMEHM XMBOTHbIX OHOKAMEPHOro TUna:
1 — konokon; 2 — yINOTHSIOLLMIA 3NeMeHT; 3 — curnoBas kamepa; 4 — NpUcoCok; 5 — LUTOK;
6, 7 — wnaHru; 8 — nynbcatop; 9 — rHe3no; 10 — ukeupyoLee YCTpONCTBO

YctpoiictBo paboTaet cneaytowmm obpaszom. Ocnabnsetcs ukcupytoLlee yCTPOCTBO U MACcCaXHbIN KO-
IOKON BMECTe C NPUCOCKOM MPUKMMAETCS K BbIMEHMW XMBOTHOrO. C NOMOLLbIO 3aXMMa Ha MarucTpanbHOM LUaHre
(Ha pucyHke 1 He nokasaH) BKntoyaeTcs B paboTy NMynbcaTop AOMILHOIO annapara, 0T KOTOPOro Mo LwaHram noga-
eTCS NOHWMKEHHOE 1 aTMOCGEPHOE AaBNEHNE B MACCaXHbII KONIOKOM U MOSbINA LUTOK C MPUCOCKOM.

[MpMeHsIeMbIV B AaHHOM YCTPOCTBE MynbCcaTop UMEET [Ba BbIXOAHbIX naTpybka. Korga B oguH natpybok
noaaeTcs aTMoChepHoe AaBneHune, B Apyrom natpybke obpasyeTtcs NoHWxkeHHOe faBneHue (Bakyym). Moatomy npu
OTKa4MBaHUM BO3ZyXa C NOMOLLbIO LUMaHra 6 B MOMOCTM MacCaXHOro Konokona 1, B npucocke 4 3a cyeT LnaHra 7 v
nonoro wroka 5 byaet HaxoauTbCA BO3AYX C AABMNEHUEM, PaBHbIM aTMOCHEPHOMY.

Mog fencTBMEM MOHMKEHHOTO AaBNEeHUs curoas kamepa 3 4edopMUPYETCs M NepeMeLLaeT nonblil WTOK
5 ¢ npucockom 4 Beepx. Takum 06pa3om, NOHWKEHHOE AaBMNEHME B KOSTOKOME cnocobCTBYET OCYLLECTBEHNIO MHEB-
MOMaccaxa BbIMEHM XWUBOTHOrO, a TaKkKe NMEpPEMELLEHNI0 NPUCOCKA, KOTOPbIA BbINOMHAET MEXaHWYECKUA Maccax
TOI YaCTM MOMOYHOM Xenesbl, Ha KOTOPYHD OH BO3AENCTBYET. B cnefyioLieM TakTe B MacCaxHbINA KOSIOKOM NoaaeTcs
aTMocthepHOe AaBneHue, U CUoBas kamepa NpUHUMaeT NepBOHaYarnbHOE NoNMoXeHne. B npucocke cosgaetcs no-
HWXEHHOE [aBMeHne, C MOMOLLbIO KOTOPOTO OH MPUCACLIBAETCS K TKaHSIM BbIMEHW XWBOTHOMO U yaepKMBaeT Mac-
CaXHOe YCTPOMCTBO B paboyeM nonoxeHun. O4HOBPEMEHHO B TOW YacTV BbIMEHM, KOTOPas HAXOAMTCS No4 NPUCOC-
KOM, OCYLLECTBIISIETCA MHEBMOMACCAX.

OCHOBHbIM NPENUMYLLECTBOM 3TOM KOHCTPYKLMM B CPABHEHUM C YCTPOICTBOM ANs MHEBMOMACCaXa BbIMEHM
Hetenen (YMBH), koTopbln BXOAMT B COCTaB CepWiiHO Bbinyckaemoro arperata AlM-1-®, asnsetcs Gonee
3(hEKTUBHBIN TaKT Pa3rpy3ki, BO BPEMS KOTOPOrO Ha TKaHu BbIMEHM XWBOTHOMO BO3LENACTBYET aTMOC(epHOe AaB-
nenue [4].

lpn 3TOM YCTpaHEeHWe OCTaTOYHOTO BakyyMa BO BPEMSs TaKTa pasrpysku MO3BONSET 3HAYUTENbHO MHTEH-
cuuLMpoBaTh NPOLIECC MacCaxa BbIMEHM 3a CHET yBenuyeHns paboyero faBneHus.

[nsa nonyyeHnst matemMaTM4eckon MOLENN YCTPOACTBA AN Maccaxa BbIMEHW XMBOTHBIX OJHOKAMEPHOrO
TMNa NpeLCTaBIUM €ro pacyeTHyto Cxemy B BuAe kamepbl 06LEMOM V, 13 KOTOPOWN Yepes OTBEPCTHE C MOMepeyHbIM

ceyeHnem f, oTkaumBaeTcst Unu mocTynaeT kakoe-To KOMMYECTBO BO3AyXa (puc. 2). Ha nepsom aTane nocTpoeHus
Mozienu byaem cuntaTb 06bEeM MACCAXHOTO KOXYXa NOCTOSIHHBIM, & COOTHOLLIEHIE JaBNEHNI B HEM 1 3a ero npepe-

namu He NpeBbILLAKLLUM KPUTUYECKOTO (% =0,578).

a

V = const

i

dG f,

Puc. 2. PacyétHast cxema MaccaxHoro Konokona
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YpaBHeHune banaHca Bo3ayxa B MacCaxxHOM KONokone B AnddepeHumansHoi hopme ByaeT nmeTb BUL:
dG = =dG. (1)
3Hak «+» COOTBETCTBYET BMYCKy BO3MyXa, 3HAK «—» — OTKa4Kke BO3ayXa W13 Konokona.

B cootBeTCTBMM C MpuHATBIM JonylieHeM 06 agnabaTuyeckoM xapakTepe WCCregyemoro npouecca,
YpaBHeHWe COCTOSHUS BO3JyXa B KOMOKONe onucbiBaeTca aguabartoi Myaccona [4, 7]

P /¥ = congt, )

raoe k —nokasatenb aguabatbl.
YoenbHbIn 06bEM BO3AyXa, HAXOAALLErocs B MacCaXHOM KOMOKOIE, PaBeH:

V _V g
‘]:_:_:_’ 3
M G | ¥
g

rae V' - Tekylwuit 06beM KONoKona;

G._ BeC BO3[yxa, HaxXoAALWeroca B KOrokone,
M _ macca BO3ayXxa,

i — yAenbHbIi BEC BO3ayXa.
C yueTom ypaBHeHus (3) BbipaxeHue (2) npumeT Bug

9 P
P=-=const wm —-=const=cC. (4)
i i

Bec Bo3ayxa, HaxoAsILLEerocs B MacCaxXHOM KOXyXe, MOXHO BbIpasuTb CrieaytoLium o6pasom

G=j V. (5)
Torpaa u3 ypaBHeHus (4) nonyunm BbipaxkeHWe Anst Beca Bo3ayxa, Haxoasierocs B obbeme V .
1 1
G =C kxpk ¥/, (6)

B ouddepeHLmansHoi popmMe 3T0 ypaBHEHWE MOXHO 3anucaTh Tak
1 1
dG:%C <x/ Pk dp. )

[ns onpegeneHus npaBoi YacTu ypaeHeHus (7) Bocnonb3ayemcs Teopueit A. A. CkpomaHuca, NpeanoxeH-
HOM UM N5 pacyeTa MembpaHHOro nynbcatopa AourbHOro annapara [10].
YpaBHeH1e COCTOsIHUS ra3a Ansg MaccaxHoro Konokona umeet Bug

P>V =G>ReT, (8)
rge R- YHUBEpCanbHadA ra3oBas NnoCcToAHHaA.
Mpn yMeHbLUEHUM AABNEHMS BO3MyXa Ha GeckoHeuHo Manyto BenuunHy dP B maccaxHoM korokone Takke

YMEHbLLAETCs BEC BO3AyXa M €ro Temnepatypa.
B anddepeHumansHoih popme CoCTosHME rasa OyaeT BhirnsageTh cneaylowmum obpasom:

\é dP =TdG + GdT. 9)

Bec BO3dyxa, OTKa4MBaeMoro U3 MaccaxHoro Konokona 3a OECKOHEYHO MarbliA NPOMEXYTOK BPEMEHU Ye-
pe3 oTBepCThe nnoLlaibto fl’ MOXHO BbIPa3nTb YypaBHEHNEM:

dG=-j :f W:dt, (10)
roe W — CKOpoCTb MCTeYEeHUs BO3ayxa Yepes oTBepcTue 3a Bpems dt .
Mpu BBeaeHUM B hopmyny (10) nnowaan f, cneayeT npuHsATL, 4TO NNOLLAAK NONEPEYHOTO CEYEHMS CTPY
BO3ayxa 1 nonepevyHoro ce4eHna OTBepPCTUA B MaCCaXKHOM KOJTOKOE paBHbI.

CkopocTb ucteyeHus Bosayxa W MOXHO nonyunTb 13 ypaBHeHWst BepHynnu ans naeanbHoro CxMmMaeMo-
ro rasa [10]:

K P W? K P W?
X— + x5 +

= - (11)
K-1j 29 K-1i, 2g
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rae P - BenuunHa pabodero AaBnenns Boayxa (Bakyyma) B MacCaxHOM KOMOKONE.

B paccmatpuBaeMom cryuae TeyeHue BO3LyXa He SBMSeTCs CTalMoHapHbIM, OfHAKO B Kaxblil, GECKOHEY-
HO Mariblil NPOMEXYTOK BpemeHn dt OHO COOTBETCTBYET YCrOBUAM YpaBHEHUS BepHynnm.
C y4eTOM aHanornyHbIx pacyeToB B TEOPUN BaKyyMHbIX CUCTEM JOUNbHbIX YCTAHOBOK MOXHO CYMTaTb, YTO

CKOPOCTb TEYEHUSA BO3yXa B OTBEPCTMM MAccaxHoro Konokona W CyLLeCTBEHHO Bbille CKOPOCTH W' B mecTe 06-

pa3oBaHusi cTpyn. Moatomy MoxHO mpuHsTb, W = 0, UTo JaeT BO3MOXHOCTb YNPOCTUTb ypaBHeH1e BepHynni o
BMAA:

2
K P__ K R W (12)

K-1 K-1i, 29
W NONYYMTb M3 3TOMO BbIPAXEHUsi CKOPOCTb TEYEHWUS BO3AYXa B Hanbonee y3koM NonepeyHoM Ce4YEHNM CTPYU:

:\/ZQ_XK P R
K-11V; '

MonyyeHHoe 3HaveHne W noactasum B ypaBHeHue (10), AONONHMB €ro npaByl YacTb KOI(DMULMEHTOM
pacxoga I7 . [laHHbI KOIPMULMEHT YUUTLIBAET B3aUMOAENCTBIE YETbIPEX KO3(PPULIMEHTOB:

— K03(hhMLIMEHTA CKOPOCTH, XapPaKTEPU3YHOLLETO COMPOTUBIIEHIE OTBEPCTHUSI UCTEYEHMIO BO3AYXA;
— koathhULIMEHTa CXaTWsl, XapaKTEPU3YIOLLEro YMEHbLLIEHUE NONEPEYHOro CeYEHUs CTPpyM BO3ayXa Mo CPaBHEHMIO
C CeYEHIeM OTBEPCTHUS;
— Ko3(hpuLMEHTa, XapPaKTEPU3YIOLLErO MONHOTY CXaTWsi CTPYW B 3aBMCMMOCTM OT PacroriOXeHWs OTBepCcTUs B
MacCaxHOM KOFOKOne;
— K03(hhuLMEHTa, YunTbIBaKOLLErO (DOPMY CoMna, OTNIMYHYIO OT TEOPETUYECKM NPUHATOrO 0TBEpCTMS [7, 9].
B nepBom NpUBNMKEHUN MOXHO MPUHSTD, YTO KOIMULMEHT pacxoda I SIBNSETCS NOCTOSHHON Benudu-

(13)

I

Hot. YuuTbiBas, yto P, /i , = C, 1, 3ameHsisi Y5 COOTBETCTBYHOLLEN €My BENUYNHON, OKOHYATENBHO MOMYy4MM:

1 K-1 K-1
dG—-PKXf ><nny\/29x'<><:*<*\/PK - Pk dt. (14)

lNocne BBeAEHUS 0003HAYEHUIA:;

nogcTasue ypaBHeHus (7) 1 (14) B BblpaxeHue (1), nonyuum guddepeHumansHoe YpaBHEHWE C pasgeneHHbIMM ne-

pPeMeHHbIMN:
1

dP _ Pfoaxf xm
m m m -
P x/P"- P V {1- m)
3HaK MUHYC B ypaBHeHUM (15) nokasbiBaeT, YTO AABNEHWNE B MAaCCAXHOM KOSIOKOME B NPOLECCE UCTEYEHUS
BO3[yxa YMEHbLUAEeTCs.

AHanuTuyeckoe pelLeHie ypaBHeHus (15) B 06LLIEM BiAE NOKA3bIBAET, YTO BPEMS OTKAYMBAHMS BO3AyXa U3
MaCCaXXHOr0 KorloKora SBNseTcs (hyHKLMEN Tpex NePEMEHHbIX BENUYMH:

. 1 _0
t iR
fl a
BpeMﬂ OOCTWXEHUA 3Ha4YeHNA OaBlieHNUsa B MacCaXXHOM KOnokone, AaBneHunio B BaKyYMHOM cucreme arpe-

rata ang maccaxa BbiIMeHU HeTeﬂeVl paBHo:
l Pm

v APZ\/W@PM?,P"‘) 3
f>P2>a>mg i 2 Pa2+,/Pa”‘-F>6rn

an BnyCke BO3ayxa B MaCCaXHbli KOMOKON BpemA OOCTUXKEHNA B HEM aTMOCCbepHOFO [aBneHna MOXHO
onpenenntb U3 3aBUCMMOCTH

dt . (15)

m
2

t,= (16)

OO|U'I
oNooC
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P2-P"- P"
tzzg v In—2 2

m m

foP2xm P2 +.P"-P"

[ins npenBapuTEnbHON OLIEHKM MOMYYEHHbIX Pe3yrnbTaToB TEOPETUYECKUX UCCNef0BaHUI PeLuM METOL0M
Pynre-KyTTa yetBepToro nopsigka anddepeHumansHble ypasHerus (16) un (17).

Aranu3 ganHeix B Biae 3asucumoctein B =j (t ) n P, =j (t ) nokasan, uto npu uamenennm csoBogHoro

obbema MaccaxHoro kornokona B npegenax 0,0005-0,002 M3, Bpemsi OCTMXKEHUS] OABIEHNS B MACCaKHOM KOJIOKO-
ne, paBHOrO AABNEHNIO B BaKyyMHOW CUCTEME arperata, MOXeT U3MEHSATLCS B MHTepBane 1-2 ¢ 4ns AnameTpos OT-
BEPCTUI, paBHbIX 6-8 MM, 1 8o 100 ¢ ansa aMameTpa OTBEPCTUS, PABHOIO 2 MM.

B peanbHbIX YCIOBMSX MPK MCMOMb30BAHWM NYNbCATOPOB CEPUMHBIX AOWMbBHBIX annapaToB ANUTENBHOCTb
NOJKMIOYEHN MACCaXHOTO KOMOKONa K BakyyMHoOW cucteme coctaenset 0,5-0,7 ¢, a Bpems CoefuHeHUs ¢ aTMo-
cpepoit — 0,5-0,3 ¢, T.e. B MaccaXHOM KOMOKone JaBneHue, paBHOE [JaBMNEHWI0 B BaKyyMHOI CUCTeMe arperata
TEOPETMYECKM He BO3MOXKHO. OTOT haKT NOATBEPKAAETCS KaK AaHHLIMU SKCNEPUMEHTAIbHbLIX UCCMEA0BaHUIA, TaK U
OMNbITOM 3KCNyaTauuu arperata Ans nHeBMoMaccaxa BbiMeHun HeTenei AMM-1-O B X03ANCTBEHHbIX YCoBusiX [4].

Ha BTOpoM 3Tane MoAenupoBaHWUs MHEBMOCUCTEMbI OJHOKAMEPHOTO YCTPOCTBA ANSt Maccaxa BbIMEHM
HeTenen 6ygem cuntatb 06BbEM MACCKHOIO KOXyXa NEpeMEHHbIM.

lpyv BbIBOAE pacyeTHbIX YpaBHEHWUI CriedyeT NPUHSATL AOMYLLEHUE, COrlacHO KOTOPOMY B npouecce pabo-
Tbl MacCaXHOr0 YCTPOMCTBA COMPOTUBEHME, OKa3blIBAEMOE MEPEMELLEHNI0 CUIOBOM Kamepbl (YNpyrocTb CTEHOK
CaMoii kamepbl W TKaHei BbIMEHM), MOAYMHSETCS 3akoHy ['yKa, N CyMMapHOe ee BO3AENCTBME 3aMEHSETCS BO3AEN-
CTBMEM MPYXKUHbI C KECTKOCTbIO Cye. B AanbHENLEM 3Ta XapaKTEpUCTUKA CUIIOBOW Kamepbl MOXKET BbITb fOCTaTOu-
HO MPOCTO OnpeAeneHa 3KCNePUMEHTAIBHO.

B pacueTtHon cxeme (puc. 3) 3aKOH nepeMeLLeHns NOpLUHSA 2 OQHO3HAYHO ONpesenseTcs M3MEHEHUEM Be-
NMYMHBI JaBNEHNS BO3aYXa B UUnuHApe (CUIOBOM kaMmepe YCTPOMCTBA).

(17)

7

&,

X max

|F

Puc. 3. PacyeTHasi cxema MaccaxHoro ycTponcTea OfHOKAMEPHOTO TUMa C NepeEMEHHbIM 06bEMOM:
1 - UANKHAP; 2 — NOpPLUEHb; 3 — OTBEPCTUE NOCTOSIHHOTO CEYEHMS; 4 — NpYXMHa

[Mpn NOAKMIOYEHUN K YCTPOWCTBY MynbcaTopa, B ero pabote MOXHO BblAenuTh ABe asbl. [epeas — otca-
CbIBaHWe BO3ayxa M3 MacCaxxHOro KOMoKosa 1 CUIoBOi Kamepbl Yepes 0TBepcTUE 3 BEYET 3a CoBon nepeMeLLeHe
BBEPX MOPLLHSA 2 C OOHOBPEMEHHBIM YMEHbLUEHWEM 0bbema umnuHapa 1. Bo BTopoit dhase, koraa B KOMOKON W Ka-
Mepy BnycKaeTcs BO34yX, 06beM LunnHapa YBENUUMBAETCS, M NOPLUEHb NepeMeLLaeTcs BHM3. B npouecce pabotsl
MacCaXHOro yCTPOCTBA CKOPOCTb U3MEHEHNS AABINEHNS], @ 3HAYUMT M YCKOPEHWE, NPU NEPEMELLEHN MOPLUHS OTHO-
CUTENbHO He BENUKO, B CBA3M C YEM AMHAMUYECKUMM CUNaMW MOXHO NpeHebpeyb 1 NPOLIECC MOXHO paccMaTpuBaTh
KaK KBasucTaTuyieckui [4].

YpaBHeHWe paBHOBECHS! MOPLUHS NP MEPEMELLIEHUN ero Ha PaccTosHWe oT C [0 C,. MOXHO NMpeacTa-

BWUTb B BLUAe
(Pa - P) XF = CZ)KG. )(C max c )’ (18)

rae P, — aTmocdepHoe faBrenue;

F —nnowaab nopLuHs;
P - nepemeHHoe aaBneHue B kamepe.
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CunTasi NpoLieccbl UCTEYEHUs! W Brycka BO3ZyXa B KaMepy MacCaXHOro Konokona mpoucxogswymmu Ges
TennoobMeHa C OKpYxatoLen cpeaoi, 3anuiueM ypaBHeHe MaTepuarnbHoro 6anaHca npu oTcachbiBaHus BO3ayxa B
BIJE YPaBHEHMS

dG - dG, = 0. (19)
ﬂﬂﬂ 9TOro COCTOAHMA MaCCaXXHOro Konokona cnpaBeanvMBo ypaBHEHNE nyaCCOHa
1 1
G=C ¥k ¥, (20)

rie c = _ﬂk = const — NOCTOSAHHAA BENUYMHA;
|

i — yOenbHbIA BeC BO3ayXa;
k —nokasatenb aguabarbl;
V - Tekywmit o6bem kamepbi.
[OuddepeHuynansHoe ypaBHeHe n3MeHeHns 06bema kamepbl MacCaXHOro KOnokosia MOXHO NONy4uTb U3
BbIpaxeHus (18):
F 2
dv = c dP. (21)

OK86.

Mocne nogcTaHoBOK W npeobpasoBaHnst auddepeHLManbHoe ypaBHEHe N3MEHEHUS AaBNEHUs BO3ayXa
MpY €ro 0TcachiBaHM U3 MacCaXXHOTO KOMOKOMa MOXET BbiTb NPEACTABNEHO B CrieaytoLLeM B1ae

P" ™ xf, xaxmx/P"- P"
% R P @
o {2- m)xP A P " {1- m)
CoctaBnstowme ypaBHeHUs (22) onpegensoTcs no u3BecTHuIM hopmynam [5, 7, 9] u umetoT cnegyoLyne
3HaveHns: P — Bennunta paboyero fasneHns Bosayxa (Bakyyma) B kamepe; f, — nnoladb otBepetus; I — ko-

3thuUmeHT pacxoaa;

1
a= 29%, ¢k,
k-1
k-1
m= :
K
P, xF?
=v- 2T g
A C3K8.
ﬂo,u,aqa BO3yxa B MacCaxHbliA KOMOKON npueeneT K USMEHEHU0 AaBneHnsa B HEM Mo 3aKOHY
dP P* ™ xf, xaxmx /P, - P
— = (23)
da F?

o {2- m)xP""A xP " q1- m)
YpasHeHns (22) 1 (23) MMeIOT aHanUTYeCKe PeLLeHNs B yHKUMN t = (P) B AOBOMBHO FPOMO3[KOM BYt-
pe. ObpatHble 3aBUCMMOCTU P =j (t ) HeobxoauMble Ans onucaHus paboTbl MACCaXHOro YCTPOMNCTBA OQHOKa-

MEpHOro TUna ¢ nepeMeHHbIM 06BLEMOM KaMepbl, MOXHO MOMYYNUTb YUCHEHHBIM PELUEHNEM 3TUX YPaBHEHUI METO-
AoM PyHre-KyTTa 4eTBEpPTOrO nopsiaka, LatoLyM JOCTATOYHO BbICOKYH A1 NPAKTUYECKOro MPUMEHEHUS TOYHOCTb
PeLIEHMI.

3aknroyeHue. TNonyyeHHble TEOPETUYECKME 3aBUCUMOCTY MO3BOMSIOT C HEOOXOAMMON TOYHOCTBIO MPOrHO-
31poBaTb BMMSHWE OTAENbHBIX 3HAYMMbIX TEXHUYECKUX M TEXHOMOTMYECKMX napameTpoB Ha pabounin mpouecc
YCTPOWCTBA 47151 Maccaxa BbIMEHW HETENEN OAHOKaMEPHOro Tuna.
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Llens uccnedosaHus — nouck U 060CHOBaHUE HOBbIX MeMO0008, Hay4YHO-MemoO0I02UYECKUX OCHO8 CHUKEHUS HEP-
2emuyeckux 3ampam Ha oxnaxdoeHue npodyKyuu MOTOYHO-MOoBapHbIX (hepm 8 npouecce ee npoussodcmea u nepepabomku 3a
c4yem WUPOKO20 UCNOsb308aHUST ecmecmeeHH020 xonioda. B nocrnedHue eodbi Habrodaemcs meHOeHyus 803gpama uHmepe-
ca K Ucnosib308aHUI0 eCMECMBEHH020 X0100a 8 nepepabomke U XpaHeHUU npodyKmoe numanusi. YeenuyeHuto uimepeca K
ucnone308aHuto NpupodHo2o xonnoda cnocobemeyem, npexde 8ce2o, 060cmpeHue 3Hepeemuyeckux npobnem. Pocm mupogo-
20 NPOMbIWIEHHO20 npousgodcmea mpebyem NOCMOSHHO20 y8esuyeHuUsT 3HepaonompebneHusi. 3mo eedem K NOCMOSHHOMY
NOBbIWEHUK CMOUMOCMU 3HepaoHocumenel U 8 cenlbCKoM xo3salicmae A080/bHO Ceppe3HO Ompaxaemcsi Ha cebecmoumocmu
nonyyaemol npodykyuu. Vcnonb3ogaHue npupodHo20 xo100a 8 OXMaxOeHUU MOJIOKa S6/19emces O4eHb PacnpoCMpPaHeHHbIM
HanpaesieHUeM He MOJbKO 8 Hay4yHO-uccredogamenbekux pabomax u 8 HosbIx udesix usobpemameneli, HO U Npu NPOU3800-
cmee xonodunbHoU mexHUKu. BapuaHmom npumeHeHusi npupodHo20 xono0a Ansomest 6000060pOMHbIe JibO0aKKyMyIAmMopb|
0ns MOMOYHO-mMosapHbIX hepM. Pa3pabomaHHbie nbA0aKKyMynsmopbl NPOCMbI N0 KOHCMPyKyuU, Ha0exHb! 8 pabome, He
mpebyrom CrOXHO020 MEXHUYECK020 06CyxugaHusi, 001208€YHbI U HE UCNOITb3YHm 31EeKMPOSHEPaUI Npu Hamopo3ke f1b0a u
OanbHelwe20 oxnaxdeHusi Mofioka. Micnonb3osaHue makux ycmpoticme no3soum cHU3ums cebecmoumocms npousgodcmea
U nepepabomku MOJIOKa Ha MOJIOYHO-MOBapHbIX hepMax U nepepabambigarolyux npednpusmusx, cokpamumb 3ampamel
mpyda 0bCnyxusaowe20 nepcoHana.

lcnonb3oBaHue NPUPOAHOro xonoaa B oxnaxaeHnn Moroka ABNAeTCA O4eHb PACNPOCTPaHEHHbIM Hanpas-
NeHveM He TONbKO B Hay4HO-UCCnenoBaTenbCKUX pa60Tax N B HOBbIX uAedax M3o6peTaTenel7|, HO K npK
npon3soacTtsee XONOAMMBHON TEXHUKN. BapI/IaHTOM NPUMEeHeHnA NpMpoOAHOro Xxonoda ABNAKTCA BO,IJ,OOﬁOpOTHbIG
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Nb0AKKyMyNATOPbl AN MOMOYHO-TOBAPHbIX (DEPM, O YEM MOXHO CyaWTb MO Hay4HbIM TpydaM MHOMMX
yyeHbix [1, 2, 3, 4, 5].

B Hawen cTpaHe HakonmneH GonbLuoi onbIT (¢ 1960-x rogoB) UCNONb30BaHMs NMPUPOSHOIO Xoroda ¢ noMo-
LbI0 BEPTUKabHbIX TPYBUaThIX MAPOKUAKOCTHLIX TENMonepeaaoLmx YCTPONCTB (TEPMOCUEOHOB) A1 3aMOpaXH-
BaHMs IPYHTOB B apKTUYECKMUX panoHax 40ObIUM NOME3HbIX UCKOMaeMbIX.

C uenbto cTabunusaumm BbICOKOBNAXHbIX ClaboMEp3nbiX rPYHTOB NOL OCHOBAHUSIMU 30aHWA N UHXEHEp-
HbIX COOPY)XEHWI UX B 3UMHMIA Neprog NPOMOPaxXMBatOT A0 Temnepatyp, Brimskux Kk Temnepartypam HapyxHoro Bo3-
pyxa (-20...-50°C).

[MaBHbIM ycrnoBuem paboTocnocobHOCTM TEPMOCKUGIOHa, KaK TennonepeaatoLLero YCTPOMCTBa, ABNSETCS
Hanuuue pasHocT Temnepatyp AT (TemnepaTypHbI Hanop) Mexay KoHuamu Tpybbl — ucnaputens (O4WH KOHew) —
KOHAEeHcaTop (apyron KoHew). TepMOCOHbI HaYMHAKT (YHKLUMOHMPOBATL yke npn AT = 10 C.

B apkTuyeckux paroHax TepMOCUOHbI, UMEHYEMbIE TepMOCTabunusaTopamn rpyHToB, paboTatoT B obna-
CTM oTpuuatenbHbix Temneparyp -5° C...-50°C AT = 10...35°C. Ho TemnepaTypHblit Hanop B npegenax 5...35°C
MOXHO MOMYyYUTb NPK OXNAKAEHNN CENbCKOXO3ANCTBEHHON NPOAYKLMM 1 B Bonee 1oxHbIX WwupoTax Poccuiickon de-
Jepauun. Ha MonoyHblx pepmax MOIIOKO, Hanpumep, nocne TennoBoi nactepusalun oxnaxgakT ¢ 65 go 5°C.
[Mpn HyneBoit TemnepaType HapyxHoro Bo3ayxa AT MOXeT cocTaBnsTh 5...60°C, YTO ABNSETCSH XOPOLUMM YCMOBYEM
AN UCNOMb30BaHUS TEPMOCU(OHOB. Takue yCrnoBus UMEOT MecTo B BonbLUMHCTBE pernoHoB Poccuiickoit Pefepa-
Ljn B OCEHHe-3UMHe-BeceHHN nepuog roga — 100...130 cyTok B rogy.

Bonee Toro, 3a MOPO3HbIN NEPUOA B PErNOHAX C PE3KO-KOHTUHEHTANbHBIM KMMATOM 1 CypOBbIMU 31MaMm
TEPMOCU(OHAMM MOXHO HaMOPO3UTb AOCTATOMHOE KOMMYECTBO BOAHOO NbJAa W UCMOMb30BaTh €ro B NETHUI nepu-
Of 0O HacTynreHWst HOBOrO «XONOZHOr0» Nepuoda. ATO MO3BOMNT MOMHOCTBIO OTKA3aTbCA OT AOPOrOCTOSLMX B
NPOU3BOACTBE M 3KCMNyaTaLuu XONOAMMbHbLIX MaLUMH 1 B TEYEHWE BCEro rofa oxnaxaaTb MOMOKO MPUPOAHBIM XO-
nogom.

TepmocuoHbl He MOTPebNSAT ANEKTPOSHEPTUI0, HE TPEOYIOT TEXHMYECKOro 06CNyXMBaHNS U PEMOHTA,
Cpok cnyx0bl ux 25...35 net. [ins cpaBHeHUs CPoK CyxBbl XOnoaunbHbIX MaLuH 6...8 e [6].

Lenb uccnedosarull — novck  000CHOBAHME HOBbIX METOAOB, HAYYHO-METOLOMOTMYECKMX OCHOB CHYKE-
HWS SHEPreTUYecKnX 3aTpaT Ha OXnaxaeHue NpoAYKLMM MOSIOYHO-TOBAPHLIX (PepM B NMpoLiecce ee NPOU3BOLACTBA M
nepepaboTkM 3a CHET LLIMPOKOrO UCMONb30BaHNS €CTECTBEHHOIO XOroaa.

3adava uccnedosaHull — BbISIBUTb ONTUMANbHYIO KOHCTPYKLMKO akKyMynsiTopa Xoroga A1 OXNaxaeH!s
Monoka.

Mamepuanbi u memods! uccnedoeaHull. Ha kacdenpe MTI B AMNK Openbyprckoro TAY cOBMECTHO ¢
HMNO «®yHaoameHTcTponapkoc» r. TromeHb B 2015 r. 6bin NpoBEAEH pacyéT NbaoxpaHunua ¢ rabapuramu B nnaHe
20,0x6,0 (M) rny6uHoit 3,0 M. CTeHbl 1 gHO BacceitHa Tennou3onMpoBaHbl CrIoeM neHonnexkca TonwmHon 200 Mm no
BCEMY KOHTYpY. KnumaTnyeckue xapakTepucTuki NpUHATLI No MeTeocTaHumm r. Opexbypra.

PacuyéTbl nokasanu, 4To Npu YCTaHOBKE B AaHHbIN BacceiH 120 WTyK TepMOCUEOHOB (TepmocTabunnsaro-
poB) TK 32/6,0 koHcTpykumm HIMO «®yHaameHTcTponapkoc» B ycrnosusx OpeHbyprckon obnactv 3a aekabpb, SH-
Bapb, peBpanb Mecaubl (90 cyT.) Bca Boga B HaccenHe byaet 3amopoxeHa. Obwas macca nbaa B 6acceiHe co-
ctaBnseT 243690 «kr, 4TO COOTBETCTBYeT 3anmacy xonoga B 243690 «kr x 335 kKikr =
= 0,8164408 k[Ix. Takum KOnMMYECTBOM X05oga ¢ y4eToM notepb B 10% MoxHo oxnaguts ¢ 30°C go 5°C rogosoit
ygoit ot ctaga B 200 kopoB C rofoBoit npodykTMBHOCTLIO 4000 Kkr Ha ronosy. YderbHas Harpyska coctaBnser
1,7 kopoBbl Ha 1 TepMocuchoH. Ho yaenbHyto Harpy3ky Ha TepMOCUOH MOXHO NOBbLICUTb, YBENWUYMB CPOK (PYHKLMO-
HupoBaHus TepmocudoHos ¢ 90 fo 130...140 cyToK B rogy, MCXOLs U3 CrIEAYHIOLLMX COOBPaKEHMIA.

B koHUe (heBpans, Hayane mapTa, Korga Temnepatypa aTMOC(EPHOr0 BO3dyXa NOBLICUTCH A0 «OKOMOHY-
NeBbIX» 3HAYEHWN, BOKPYr UCMAPUTENS Kaxgoro TepMocudoHa bygeT HaMOpOXeH NedsHON LMIUHOP pagnycom
0,3..0,5m.

OYHKLMOHMPOBaHME TEPMOCU(OHOB C 3TOT0 MOMEHTA NPeKpaLLaeTesl, Tak kak nepuog Temnepatyp Mexay
ucnaputenem u kongeHcatopom AT = 0°C.

Tennas Boga ¢ Temnepatypon 15...20°C, noctynatowas B 6accenH oT OxnaguTeneit Monoka, He MOXeT
KOHTaKTUPOBaTb HEMOCPEACTBEHHO CO CTEHKOW MCrapuTens TepMocudOoHa, Tak OHa «TEnnou3onMpoBaHa» Croem
NbJa LUMAMHAPUYECKOTO MOHONMUTA. YTUNW3aLMs TENNOTbI OT OXNAX4EHHOTO MOMOKA C 9TOr0 MOMEHTa OCYLLECTBAS-
eTCS TOMbKO 3a CYET TasHWA NbAa MOHONUTA, HAMOPOXXEHHOrO B NpeablayLuemM MOpo3HoM nepuoae. Ecnu 6bl neas-
HOM MOHOMMT BOKPYI KaXOJoro Mcnaputens K 3ToMy MOMEHTY paspyuTb, 06ecneymBas KOHTaKT BOAbI Henocpes-
CTBEHHO CO CTEHKOW 1cnapuTens, To TepMOCUOH Npoaosmkan bl YHKLMOHNPOBATbL W NPU «MIKOCOBbIX» TEMNepa-
Typax BNoTb A0 MOBbILLEHNS TeMnepaTypbl HapyxHoro Bosgyxa Ao 5°C. OgHako 3Konoruyecku npuemremblx Tex-
HWYECKVX PELUEHN yAarneHns Nbaa Co CTEHOK UCNapUTENs Ha CEroaHs He CyLLecTBYET.

[ns peanu3auum Ha3BaHHOW UAEN MOXHO MPUMEHUTb TEXHOMOMYECKMUA CnocoB, CyTb KOTOPOro 3akniova-
eTCS B CMeaytoLLem.
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B 3arnybnenHyto (nonysarnyBneHHyto UM Ha3eMHyto) YacTb NbaoxpaHunuwa (6acceiHsl) BCTaBMEHbI UC-
napuTenbHble YacTy TepMOCU(IOHOB 2. B 0CEHHUI neprog Npu HacTynneHuu HyneBbIX TemnepaTyp aTMocqepHOro
BO3/yxa TEPMOCUOHBI NepekaynBatoT TENNOTY OT BoAbI BaccenHa B OKpYXaloLLylo aTMocdepy, Tak kak Temnepa-
Typa BoAbl B 6acceiHe nocrne oxnaxaeHns Mosioka B MpOTOYHOM (M eMKOCTHOM) oxnagutene 12 pasHa 15...20°C.
K Havany oyepedHoro JoeHus kOpoB BoAa B GaccerHe oxnagutcs A0 Temnepatypbl, 6ruskon K Temneparype
HapyXHOro Bo3ayxa. TepMoCuOHbI (hyHKLMOHMPYIOT KPYrOCyTOYHO, T.e. 40 Tex nop, noka AT cTaHeT Bnuska K Hy-
neBoMy 3HayeHuto [6].

Becb 06bem nbAoxpaHUnuLLa COCTOMT U3 BYX CaMOCTOSITENbHBIX, HE3AaBUCUMBIX OPYr OT Apyra CeKuuii:
onepaTuBHas CeKLMs U Cekums netHero pesepsa. OnepaTuBHas cekums ucnonbayetcs 170 cyTok B roay: 3-9 aekaga
oKTA6pS — HOSBPb-Aekabpb-aHBapb-theBpanb-MapT-1-9 Aekaga anpens. Oxnagutenu Mofioka Ha epme B 3TOT ne-
PVOA 3aKOMbLIOBAHbI TOMBKO Ha 3Ty Cekumo. Cxema Takoro akkyMynsitopa Xonoaa rnokasaHa Ha pucyHke 1.

B onepaTuBHOM cekumn «A» eXeCyTO4HO, 2...3 pas3a B AeHb (B 3aBMCUMOCTM OT KPAaTHOCTW JOEHNS) MPOMC-
XOAMT UHTEHCWBHbIN NPOLIECC TENNOMaccoobMeHa ¢ OKpyxXatoLLer Cpefon: B Yachl JOEHUS B CEKLMIO MOCTyNaeT Cy-
TOYHOE KONM4YeCcTBO TennoThl (QCyT.) OT OXNaxaaemoro Mosoka, a B NepepbiBax Mexay LOoikamu, B TOM 4uCrie, B
HOYHbIE Yacbl, TEPMOCUKOHbI NEPEKaYNBAIOT TENNOTY B OKPYXAIOLLMIA XONOAHbBIA BO3AYX.
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Puc. 1. TexHonornyeckas cxema ABYXCEKLMOHHOMO akkyMynsiTopa npupogHoro xonoga:
0 — coeauHNTENBHOE OTBEPCTUE; 1 — TEPMOCUEOH; 2 — cnapuTeNb TepmocudoHa; 3 — NOBEPXHOCTHBIN ned; 4 — nef, 06pa3oBaHHbI paboToi

TepmocudoHa; 5 — unbTp; 6 — Tpyba nogaum neasHon Bodl; 7 — Hacoc; 8 — Monoko; 9 — mewwanka monoka; 10 — Tpybonposogel copoca
Tennom sogpl; 11 — kpaHbl

o
S

B cekuun pesepBa «b» HUKaKNX MacCOOBMeEHHbIX NPOLECCOB HE MPOMUCXOANT, Boa HE NepeMeLLnBaeTCs 1
B NEpuoa OTpuLaTenbHbIX Temrnepatyp Ha BOLHOW NOBEPXHOCTW CEKUMWM, BOKPYr WCrmapuTeneil TepMocuOHOB
HaMOpaXXMBaeTCa NeasHon cnoi. Ans npefoxpaHeHus CTEH CeKLWW OT paspyLUeHns Mpyu HaMep3aHun Nbaa BOKPYT
ucnaputeneit 06e CeKLNM B HUKHEN YacTh COEaMHSIIOTCS 0TBEPCTMEM «O».

Pesynbmamsi uccnedoeanull. HeTpygHo noacuuTaTth, YTO B OAHOCEKLMOHHOM 00beMe NbaoXpaHunmLa
(360 m3, 120 TepmocuchoHoB, 90 CyTOK C OTpULATENbHBIMU TeMnepaTypami) CeKyHAHas XOnogonpoM3BOaUTESb-
HOCTb 0ZHOro TepmocudoHa pasHa 0,116 kBT.

B onepatuBHOI Cekunn B pesynbTaTe MHTEHCU(UKaLMK TennoobMeHa 3a CHET TENNONPOBOAHOCTM W KOH-
BEKTMBHOTO TennoobMeHa, Xonoaonpom3BoaUTENBHOCTL 0AHOTO TepMocudioHa coctaensieT 0,3 kBT. J1ég Ha mcna-
pUTENSX B 9TOM CEKUMM MOXET 0Opa3oBbIBaTLCA TOMbKO B Yachl 0COGO HWU3KMX TemnepaTyp MOPO3HOro Bo3adyxa
(-25...-30°C). Ho B Yacbl foeHus 3TOT neg TaeT.

3HaueHve (0,3 KBT) He ABNSIETCA BENMUNHOM NOCTOSHHOW. OHO MOXET BapbMpOBaTh M MO Yacam CyToK, W Mo
OHAM Hegemm, mecsua. Ho kak cpeHEeB3BELLEHHOE 3HAYEHWE Er0 MOXHO NPUHSTbL ANS pacyeToB.

CpefHecyTO4HOE KONMYECTBO TENMOThI NOCTYNALLEN B ONEPaTMBHYIO CEKLMI0 B OCEHHE-3UMHE-BECEHHUN
nepunog (170 cyTok) Qcp. paBHoO

Q, =2l - ), (1)
roe M — 4nucno KopoB Ha depme, rof;
Y — rogoBsas npoAyKTUBHOCTb KOPOB, Kr/(ron. rog);
B1 — K03h(PMLMEHT rOOBON HEPABHOMEPHOCTY HAA0EB;
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C - ypenbHas TennoemkocTb Monoka, Kbx/(kr-rpam.);
th, t — COOTBETCTBEHHO HauanbHasi U KOHEYHas TemnepaTtypa BOAbl, MPOLIEALLEN Yepe3 OXTaauTeNb MOJIOKa U
nocTynatoLuei B 6accemnH

Q, = 2004000135 3 53530- 5) = 20071242
v 365 cym

CpefHecyTouHOe KONMYEeCTBO TennoThl, OTBOANMOE W3 ONepaTMBHON CEKLMN OAHUM TEPMOCUGIOHOM:

q, = 0.3 o8 33600 = 25920 /e | cym.
c y

KonunyecTo TepmMocHdOHOB, HE0BX0AMMbIX 415 ONepaTUBHOM CEKLM onpeaeniM no opmyne
_Q, _ 290712 _

lMpuHUMaem 12 TepMocudOHOB.

C HacTynneHueMm BeCeHHe-NeTHe-0CeHHero nepuoga — Co 2-i Aekadbl anpens Ha 2-10 gekagy okTsabps
(BKITIOUUTENBHO) — OXNaXAEeHWe MOroKa BeAeTCs TONbKO NeASHON BOAOK U3 CEKLWM NETHero pesepsa 3a cyeT Tas-
HUS NbAa, Tak KaK TepMocudoHbl He pabotatoT. Ho, kcTati, oHu Tenno B 06paTHyl0 CTOPOHY HE MepekavnBaror.
ObLLee kONMYECTBO X0NOAa, KOTOPOE A0IMKHO BbITb HAKOMNEHO B CEKLMM NeTHero pe3epsa: Qe PaBHO

_ myb,
Qcy,w 365 >O >C(tu tk) >h ’ (2)
rae B2 — koathPuLMEHT HepaBHOMEPHOCTM HapoeB, 1,35;

D — AnuTEnbHOCTb BECEHHe-NeTHe-0CeHHero nepuoga, 195 cyr;

N — KO3 ULMEHT, YUMTBIBAOLLMA NOTEPU XONOAA B 3TOT nepuog, 1,1,

Q,, = 200’2%050 1,35 11053.93X(30 - 5) 1= 62357794 /o,
KonuyecTBo xonopa, Hakannmsaemoro 3a 90 CyT OAHUM TEPMOCM(OHOM B CEKLMM NIETHErO pesepsa npu
ero mMowHoctm 0,116 kBT:

q¢=0,116>24>90>3600 = 902016 x/[or,

rae 90 cyT — 4MTenbHOCTL MOPO3HOTO Nepuoga (aekabpe, sHBaps, esparns).
KonnyecTBo TepMocudoHOB, NOTPEBHOE AN CeKLWM NETHEro pe3epsa

N G= 62357794 _ 6
902016

Jwm.

MpuHumaem 70 TepMOCUGOHOB.

CymmapHoe Konm4ecTBo TepMOCUHOHOB B ABYXCEKLMOHHOM aKKyMYNSTOPE X0noda Anst MOSIOYHOM hepMbl
200 kopoB ¢ rogosbiM yaoem 4000 kr/ron. u oxnaxgeHnem mornoka ¢ 36 go 6°C paeHo

Nosew = 70+12=82 mepmocughoHa.

370 Ha 38 TepMOCMOHOB MEHbLLE, YEM, HANPUMEP, B OQHOCEKLMOHHOM akkyMynsToOpe MPUPOSHOro Xoso-
aa.

3aknroyeHue. Vicnonb3oBaHue akkyMynsaTopa NpUpOLHOMO XoroAa Ha dhepmax no3sonuT obecneynTb npo-
LLecC OXINaXOEeHUsl MONIoKa B TeUYEHUe BCEro roaa 6e3 ncnonb3oBaHust 3aTpat anekTposHeprn. Ero cekumoHmpoBsa-
HWe AacT BO3MOXHOCTb YBENNYUTD ANUTENBHOCTL UCMONb30BaHNUS TEPMOCUEOHOB, YTO NPUBEAET K COKPALLEHNIO UX
NOTPEBHOro KONMMYECTBA U YMEHbLUEHNIO 0BbeMa NbaoXpaHUIuLLa.
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Uenb uccnedosaHusi — ebisigieHuUe MakcuManbHo 00nyCmUMO20 3HaYeHUs 2/1ybuHbl MPEeUjUHbl, He OKa3blealouie2o
8/UAHUST Ha HopMasbHYt0 pabomy dsuzamens. Mamepuan 2onogku — cepbili yy2yH CH25 nodpasymesaem Hanu4ue epaghumo-
8bIX BK/HOYEHUU, nnacmuHyamol ¢opmbl. [laHHas cmpykmypa Mamepuana He siensemcs onmumanbHol 0N yiyyweHus
mensonepedayqu, Ymo makxe nosbiwaem memMnepamypHbie HanpsKEHUs1 N0 NOBEPXHOCMU U NO MOMUUHE 02He8020 GHUWa U
npusodum K nosieieHUr0 makux agapuliHbix 0ethekmos, kak mepmMoycmanocmHbie MPeuwUHbl MeXKanaHHbIX nepembiyex. Ta-
Kum obpazom, amom dechekm numumupyem pecypc 'EL. UccnedosaHue anybuHbl mepmMoycmanocmHbIX mpewuH npogodu-
J10cb no npugedeHHoU memoduke. Pe3ynbmambi uccrnedosaHull eenuyuHbl 3mozo 0eghexkma Onsi dsuzamens 5IM3-238Hb no-
Ka3anu, Ymo Haubonbwas OuHamuka passumust amozo Oehekma Habodaemces 8 MeXKIanaHHoU nepembidke Mexdy (hopcy-
HOYHbIM Omeepcmuem u 2He300M 8NnyCKHOZ0 KnanaHa. Oma 30Ha xapakmepusyemcs HaubonbwumMu nepenadamu memnepa-
myp U MeXaHU4eCKUMU HanpsKeHUsIMU N0 MOJUUHE U WUPUHE 3moe0 y4acmka, Ymo Habnwdaemcs 8 nepuod Hapabomku
2000-3000 y. ObocHosaHa MaKcumanbHasi donycmumasi 8efiudUHa efybuHbl mepMoycmanoCmHbIX MPeuwjuH Ha 0eHesoM OHU-
Wwe 2011080k 610K08 LUIUHOPO8, Npu KOMopPOU He 803HUKaem agapuliHbix deghekmos daHHoU demanu. 3mol eenuquHoU cre-
dyem cyumamb 6,5 MM, mak Kak 0CmamoyHasi Hepa3pyweHHas monuuHa smol 30Hb! obecnequgaem pecypc daHHol Oemanu
0o cnedyrowea0 KanumanbHo20 peMoHma. KoHmposbs 2mybuHbl mepMoycmanoCmHbIX mpewuH no3eonum CIKOHOMUMb 3a-
nacHble Yacmu npu kanumasnbHOM PeMOHMeE U onpedenumb 803MOXHOCTb NOBMOPHO20 LICNOJIb308aHUS 20/1080K 6/10K08 Lu-
nuHOpos dsuzamenedl.

lMoBTOPHOE 1CNONb30BaHWE feTanen, 0TpaboTaBLLKX CBOM Pecypc, UMEET BaXHOE HapOAHOXO3ANCTBEHHOE
3HaveHve. [lBuratenyt BHyTPEHHErO CropaHns B TEYEHUe Cpoka cryxObl peMoHTMpYIT 4o 5 pas. Mpu atom gons 3a-
TpaT Ha 3anacHble YacTu COMoCTaBiMa CO CTOMMOCTbHO HOBOTO Apuratens. VI3BeCTHO, YTO CpeaHss LeHa OAHOro
kanuTanbHoro pemoHTa gsuratens B AlNK moxet coctautb 0oT 98 o 220 ThiC. p. W Bbie B 3aBMCUMOCTU OT
mapku [1].

OpHon 13 Hanbornee JOPOrOCTOALLMX OnepaLuii NPy PEMOHTE ABUraTens ABISETCS 3amMeHa rornoskm Grioka
unnuHapos. Mpw akcnnyatauu auseneit B ronoskax 6nokos umnuHapos (FBL) asurateneit B MexknanaHHbIX ne-
peMbIYKax, Mexay OTBEPCTUEM NMOJ PacnbifMTENb W THE34AMM KNanaHoB NOSABMSIOTCS TEPMOYCTANOCTHbIE TPELLMHBI
(puc. 1), BbI3BAHHbIE LMKIIMYECKAM TEPMUYECKMM N MEXAHUYECKUM BO3AEMCTBMEM Ha YKasaHHble 30Hbl, 0COBEHHO
MPU HEYCTaHOBMBLLMXCS pexumax paboTbl (3anyck 1 BbIKMKOYEHE An3ens).

= el

Puc. 1. TpellmHbl B MeXKNanaHHbIX NepeMblykax ronosku 6roka uunuHapos amsens AM3-238Hb

Kak npasuno, ato Bonbluve nepenagbl TeMneparyp no WupnHe 1 TOMLMHE OrHEBOTO AHWLLA; MEXaHuue-
CKasl HaNpsPKEHHOCTb, BO3HUKAOLLAA NPW MOHTaxe aeTanei [2, 3, 4].

CnoxHas reomeTpus 31O AeTanu u matepuan — cepbin YyryH CY25 ycunueaeT faHHble daktopsl [5, 7).
B pesynbTate BO3HWKAOT NnacTuyeckne gedopmaiu, KoTopble Npy CBOEM Pa3BUTUN NPOSBASIOTCA B BULE TPELUWH
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B MeCTax KOHLEHTpaLuW HanpskeHuin. TMM MeCTaMn SBNSKOTCS MEXKnanaHHble NepeMblyKuM OrHEBOro AHWLLA
rbU [4, 6].

TpeLyHbl B yKasaHHbIX MECTax onpeaensioT pecypc paccMaTpuBaeMon AeTanu, Tak kak npu CBOem fasb-
HeMLWeM Pa3BUTUM OHU HApPYLLAIOT rEPMETUYHOCTb CCTEMbI XMAKOCTHOTO OXMaXAEHWS.

Pecypc coBpeMeHHbIX ansenen He npesbiwaeT 7500-8000 motoyacos [1]. Monoska 6oka MOXeT 3ame-
HATbCS B CPEAHEM 4 pa3a B TEYEHME BCEro Cpoka Cryx0bl An3ens 13-3a Hanuuns TPELLMH.

Mo pesynbratam uccnegoBaHWid, Ha PEMOHTHbIX 3aBojax Camapckon obnactu, cpeay NOCTynarowmx B
pemoHT 'BLI, AaHHbIN gedekT umetoT ot 40 8o 72% AaHHbIX AeTanen.

Mpwn yBenuueHum rnybuHbl TPELLMH 40 OnpeaeN€HHbIX 3HAYEHWI NPOMCXoaNT ocnabneHre nocagku BCTas-
HbIX THE3[ KnanaHoB, CHKEHWE MOLLHOCTY [BUraTens, NonafaHne oxnaxaaroLleit XmMakocTu B kamepy CropaHus n
0TpaboTaHHbIX ra3oB B OXNaXJatoLLy0 CUCTEMY ABUraTENS.

Lenb uccnedosaHull — BbISBNIEHNE MAKCUMABHO JOMYCTUMOTO 3HAYEHWs! TMyOWHbBI TPELWHDI, HE OKa3bl-
BaIOLLEro BNMSHUS Ha HOPMarbHY0 paboTy ABuraTens.

3adaya uccnedosaHull — onpeaenuTb XapakTep U AWHaMKUKY pocTa TEPMOYCTANOCTHbIX TPELMH FOMOBKM
Broka u1nnHapoB.

Mamepuanbi u memodbi uccnedosaHudl. ViccnenosaHne riy6uHbl TEPMOYCTANOCTHBIX TPELLMH MPOBO-
AWIOCh C NMOMOLLbHO 3NeKTponoTeHUuansHoro gedekrockona IMO-6 (puc. 2).

V

Puc. 2. Obwwuir Bug npubopa AMJ-6 ¢ 3MepnUTenbHBIM JAaTUMKOM M OOBEKTOM U3MEPEHUS

[MprHUMN AEeACTBUS SNEKTPONOTEHLMANBHOIO Aed)EKTOCKONa OCHOBAH Ha NPOXOXAEHWUW TOKOB BbICOKON Ya-
CTOTbI, B NMOBEPXHOCTHOM Crioe MeTanna orubaloLLyx pasnuyHoro poaa npensrcTeus U TpewuHbl (puc. 3). Mpu no-
MOLLW KpalHWX SMEeKTPOLOB 30HAA K MOBEPXHOCTM AeTanu MOABOAMTCS TOK BbICOKOW YacTOThbl, KOTOPbIW, ornbas
TPeLuHy, co3gaeT pasHoCTb MOTEHLMANOB Ha ee Kpomkax. Yem Gorblue aTa pasHOCTb MOTEeHUManos, TeM bonblue
rnybuHa TpeLwwmHbI.

Pa3HOCTb NOTEHLMaNoB 3amMepsatoT Npy NOMOLLM CPEAHWX KOHTAKTOB 30HAA, K KOTOPbIM MOAKMKOYEHb! BbIBO-
[Abl CTPENOYHOro MHAWKATOPA — CENEKTUBHOTO BONbTMETPA.

1

Puc. 3. MpuHuun genctens npubopa 3M4-6:
1- reHepartop cTabunbHoro TOKa; 2 — CENEKTUBHbIN BONbTMETP; 3- qupreXKOHTaKTHbIVI 30HD; 4 - nccnenyemas netanb

Mepen 3amMepoM TpeLLMH Npubop TapupoBarcs Ha CrneumanbHO N3roTOBMEHHbIX 0BpasLax 13 Toro xe ma-
Tepwana, YTo u MaTepuan ronosku uunuHapos. Obpasel MMen Npopesb NOCTENEHHO yBENMUYMBAIOLLENCS MyOUHbI C
oTmeTkamu (2, 4, 6, 8, 10, 12, 14, 16 mm). Ha noBepxHocTn 6e3 npopesen cTpenka nHaukaTopa npubopa BbiCTaBns-
nacb Ha Hofb, 3aTEM MpM yCTaHOBKe 30H4A Ha Npopesb B 0bpasLie onpeseneHHoMn riybuHbl COBMELLAnK CTpenky
BOMbTMETPA C AENEHNEM LUKanbl, COOTBETCTBYHOLLEM MyOKHE TPELLMHI.

[ns uccnenoaHus Bbinn B3sTHI ronoBky 6noka uunuHapos asuratenen AM3-238HB nocne ux pasbopku B
ycnosusix bonblernylwmukoro 1 KpoToBCKOro pEMOHTHbIX 3aBOA0B. Ha KOHTPonb 6binu noctasneHbl 134 ronosku
LMnMHLPOB, BbIBLUKMX B SKCMyaTauuu. PesynbTaThl M3Mepermii Gbinv noaBeprHyThl MaTemMaTtnyeckoit obpaboTke.
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CocTaBnsincst CTaTUCTUYECKUIA Psif UCXOAHOM MHAOPMALWKM C UHTEPBANOM rNyGKHbI TpeLyH B 0,5 MM, 3a-
TEM ONpeAensnvnch CPeLHNE 3HaUEHNs TyOUHbI TPELMHDI MO YPaBHEHUHO

E:Sticxl:)i’
1

roe N — KONN4ecTBO MHTEPBAOB B CTATUCTUYECKOM PSifly;
tic — 3HAYEHMe CepeanHbl i-ro MHTepBana;
Pi — oNbITHast BEPOSITHOCTb i-f0 MHTEPBAna.
OnbITHas BEPOSTHOCTL P; onpeaensieTcs no dopmyrne

rge m; — 370 KONMYECTBO CNyyaes nonafaHust MHGOPMaLWK B Kaxablil MHTEPBAT
N — obLLee KonM4ecTBO rofloBOK LIMIMHLAPOB, HAXOASLMXCS Nog HabnofeHrem.
ToYeyHON XapaKTepUCTUKON paccenBaHus ryOuHbI TPELLMH SIBRSETCS CpeaHee KBaapaTWYHOE OTKIOHeE-
HU1e, KOTOPOE ONpeaensinock no popmyne

[ns obecneyeHnss BO3MOXHOCTM pacyeTa nokasatenen HagexHOCT ¢ He0HX0ANMON TOYHOCTLIO OMbITHYHO
WHOPMaLMO BblpaBHWUBAIOT, Noabupas Ang ee OnUCaHWs TOT MM MHOWM TEOPETUYECKUA 3aKOH pacrpeaeneHns
(T3P).

[ins aToro onpeaenstoT KO3 hULMEHT Bapuauumn V.

v=_—"_
t-c
rOe ¢ — Hayano cMmeLleHuns (COBuMr 30HbI paccenBaHus):
C = tamin — 0,5 A,
roe A — BenuunHa uHTepBana v onpeaenseTcs no gopmyne
t., -1

A: max min .
n
[ns Bcex 06paboTaHHbIX OMbITHBIX AaHHbIX MPX ONpeaeneHnm rny6ouHbl TpewmH kKoahduLMeHTbI BapuaLmm
nonyuunucb Mexblue 0,3, NO3TOMY MOXHO CKa3aTb, YTO MOSYYEHHBIA CTAaTUCTUMYECKUA PSA MOAYMHSETCS 3aKOHY
HopManbHoro pacnpegenexus (3HP).
Pesynbmamsi uccnedosanull. Mocne 06paboTky CTaTUCTUYECKOTO psida NOMyYeHbl TOYEYHbIE XapakTe-
PUCTWKN PE3yNbTaToB U3MEPEHNs rnyOuHbI TEPMOYCTANOCTHbIX TPeLWH orHeBoro axuwa MbL (tabn. 1).

Tabnuya 1
XapaKTepUCTUKN CTAaTUCTUYECKOTO psiaa
[Napametp K BbIMycKHOMY KranaHy K BnyckHoMy knanaHy
t 2,453 6,111
g 0,003 0,002
v 0,291 0,285
A 0,496 0,485

B tabnuue 1 npuBOAATCS OCHOBHbIE MApPaMETPbl U UX 3HAYEHUS 419 TEOPETUYECKOro 3akoHa pacnpegene-
HuS.

Hapab6otka ob6cnegosanHbix [BL| namensinacs B wmpokux npegenax ot 200 go 3000 4, noatomy bbinm no-
CTPOEHbI 3aBUCUMOCTY U3MEHEHUS TMYBUHBI TPELMH At B MEXKNanaHHbIX nepeMblykax oT Hapabotku T (puc. 4).

JTI 3aBMCUMOCTM NOKa3bIBaKOT, 4TO orpaHnumsaeT pecypc b ansens AM3-238HB pocT TpeLywHbl B ne-
peMbIYKax Mexay OPCYHOUHbIMI OTBEPCTUSAIMM 1 THE34AMM BMYCKHbIX KranaHoB. YBenuyeHue rnybuHbl TpewyH B
3TWX NepeMblyKax B TEYEHWE BCel KOHTPOMBHON HAapaboTKN 3HAaYMTENBHO BOMbLUE TOTO Xe NokasaTens B nepembly-
kax B CTOPOHY BbIMYCKHOrO knanaHa. Hambonblas pasHuua Habntopaetcs nocne 2000 4 HapaboTku.

MMpu aHanu3se 3aBucuMocTen (puc. 4), BUGHO, UTO GOMNbLIOE M3MeHeHMe rnyBuHbI TPEeLMH Npu Maroi Hapa-
BoTke 0OBSACHAETCS TEM, YTO CEYEHNE MEXKMANaHHbIX NEPEMbIYEK CTAHOBUTCS TOHbLLE NOCNE PacTOYKW Nog BCTaB-
HO€ rHe3[0 KnanaHa npu peMoHTe. Takke CyLeCTBEHHO BMMSIET HA POCT TEPMUYECKMX TPELLWH SKCMyaTauns ABu-
ratenemn n MexaHnyeckine HanpspkeHus npu cbopke 1 MoHTaxe 'bL.
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BenuuuHa npupocta At, Mm

1000 2000 3000
Hapa6otka T, vac.

Puc. 4. 3aBrcuMocTb NpupocTa ry6uHbI TPELWWH B MEXKIaNaHHbIX nepemblukax At oT HapaboTku T:
11 2 - NSt NEpEeMbIYeK B CTOPOHY BbIMyCKHOTO U BMYCKHOO KMaraHOB COOTBETCTBEHHO

MakcumanbHoi ryoMHON TPewmH MexXKnanaHHbIX Nepemblvek, Npu OOCTUKEHUM KOTOPON HeobXoanmo
BbIBpaKoBbIBaTh ronoBku LunHapos gsuratens AM3-238HB, sBnseTcs 6,5 MM, Tak Kak 13-3a YBENUYEHNS ryOuHbI
TPEeLmHbI Ha 3 MM K CneaytoLLemMy peMOHTY 3TOT NnokasaTesb npeBbicuT 10 MM, @ UMeHHO, Ha 10 MM BbINONHAETCS
pacToyka nof BCTaBHOE rHe3a0 BNYCKHOro knanaHa. CreaoBaTtenbHO, TPELLMHA B MEXKIanaHHoN nepemblyke byaet
ocnabnsatb nocagky rHesaa kranaxa, Yto MOXET NPUBECTU K aBapuinHOMY AedekTy (BbinageHue rHesaa knanaHa) u
nocnegytoLLeMy peMOHTY ABUraTens.

[aHHbIA fedeKT BO3HUKAET 1 B Nepemblykax BbIMYCKHOMO KnanaHa, HO 3HauuTenbHO Mo3xe, Yem B nepe-
MblYKax B CTOPOHY BrYCKHOrO KfanaHa, Tak Kak B NepBoM criyyae riybuHa pactouku cocTaBnser 12 Mm v yBenuye-
HWe rny6uHbI TPELLMH MEHbLLE.

3akntoyeHue. [poBefeHHbIE UCCNEAOBAHNSA Pa3BUTUS TPELLWMH MeXKIanaHHbIX nepemblyek ronoBok 6ro-
koB LunuHapos asuratens AM3-238HB nokasanu, YTo MakcUManbHbIA POCT TPELMH NPOUCXOAMUT B NEPEMbIYKE OT
(HOPCYHOYHOTO OTBEPCTUS B CTOPOHY BrYCKHOrO KnamnaHa, rae HaxoauTCs 30Ha MakCUMarnbHOW KOHLEHTpaLuK Kak
TEPMUYECKMX, TaK 1 MOHTAXHbIX HAMPSKEHWIA.

Hanbonbluee yBenuyeHne TPeLLMH NpOMCXOAMT nocne JocTkeHus HapaboTtku 2000 4 u Bonee. Makcu-
ManbHON rMyBUHON TPELLMH MeXKIanaHHbIX NepemMblyek, Npu JOCTUKEHUM KOTOPOI Heobxoaumo BblbpakoBbiBaTh
ronoBku umnuHapos asuratens AM3-238HB, asnsetca 6,5 MM, Tak Kak U3-3a yBenuYeHUs rmybuHbl TPELLMHbI Ha
3 MM K CrieZlytoLLeMy PEMOHTY 3TOT nokasarterb npesbicut 10 M.
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Llenb uccnedosaHusi — nosblwieHue aghghekmusHocmu omkaqku mMeda e MedozoHKax paduanbHo20 muna ¢ 20PU30H-
marnbHoU ocblo 8paleHus pomopa. PaduansHas Medo2oHKka eMewaem 6onbuwee Konudecmeo paMoK U no3gosisiem omkaydu-
eamb mMed cpasy ¢ obeux cmopoH pamKku. PaduanbHas mMed020HKa cocmoum u3 Kopnyca u pomopa. Pomop npugodumcs 8
dBuXeHUE Yepe3 pemMeHHyI0 nepedady 8py4Hyo uniu anekmpodsueameneM. Yacmoma spauyeHus pomopa Medo20HKU sensem-
Cs OCHOBHbIM MEXHOI02UYECKUM (haKkmopoM, 8MUSIWUM Ha npouecc omkadku meda. C ysenuyeHUeM Yyacmoms! 8pauieHust
so3pacmaem yeHmpobexHas cuna, obecneyusarowasi 8bixod meda u3 com pamku. Bbicokas yacmoma epalwjeHusi pomopa ¢
pamKaMu MOXem npusecmu K paspyuwieHuUto 80CK08ol 0CHO8bI cOmosol pamku. Huskas yacmoma epaujeHusi Moxem cmamb
npu4uHol HenoniHoU omkayku meda u3 com. B npouecce ueHmpugbyaupogarusi Ha med, codepxaujutics 8 come, delicmayom
cuna msxecmu, yeHmpocmpemumesbHas U UeHmMpobexHas Cumbl, maHeeHyuanbHas cuna cosuea croeg meda U peakyus
cmeHok com. B pe3ynismame pacyema ycmaHOB/IEHO, YmO Yacmoma epaljeHust pomopa 3agucum om makux napamempos Kak
8si3kocmb Meda, 2eomempuyeckue napamempsi com, ydaneHHOCMU com om Ocu 8pawjeHus pomopa Med020HKU. B npoyecce
pabomei 8 nepsyto o4epeds bydem ebixodumb Med U3 COM, PAcnoNoXeHHbIX Oanbue om ocu pomopa. CHUXeHUe CyMMapHO20
8eca pamKu N03oNuUm CoXpaHUMmb ee UeocmHOCMb U NOCMENEHHO yeenu4usams yacmomy epaleHusi pomopa Med02oHKU.

LieHTpudyrpoBaHne SBRSETCS OOHUM U3 LUMPOKO PacrpoCTpPaHEHHbIX CNOCOBOB OTKAYKM MeAa U3 COTOBbIX
pamokK. Pamkn ¢ MeaoM yCTaHaBNMBAIOT HA POTOPE MEAOTOHOK, KOTOPbLIA B AanbHELLEM NPUBOAST B ABUKEHWE Ye-
pes nepeaaToyHblii MEXaHW3M BPYYHYIO U NPW NOMOLLM anekTpoasuratens. og AeicTBUEM LIEHTPOCTPEMMUTENb-
HOM CUMbl Med NOKWAAET COTbl U, yAapsSSCh O CTEHKM KOpMyca MEAOrOHKW, CTEKAET B €€ HIKHIOK YacTb, OTKyAa Ye-
pes3 KpaH crvBaeTcs B eMkocTh [1, 3, 6].

OfHWM 13 OCHOBHbIX TEXHOMOMMYECKMX NapaMeTPoB, BMWSIOWMX HA yBENMYEHUE LEHTPOOEXHON CuMbl B
MeZJOroHKe, SIBNISETCS YacToTa BpalleHust potopa. HecobntoaeHne HeobXxoamMbIx peXUMOB paboTbl MOXeET npuse-
CTM K HEMOMHOW OTKauKe Mefa 13 COT NMpU HWU3KOW YacToTe BpaLLeHWs poTopa MEAOTOHKN UM K pa3pyLUEHNIO BOCKO-
BOW OCHOBbI PaMKM NPy BICOKOM YaCcToTe BpaLleHns [3, 7).

Lenb uccnedosanull — noBbleHNe SPGEKTUBHOCTI OTKAYKM MeAa B MELOrOHKax paauanbHoro Tvna ¢
rOPW30HTaNbHOM OCbiO BPALLEHNS poTopa.

3adaya uccnedoeaHull — onpesennuTb OCHOBHbIE TEXHOMNOMYECKME NapaMeTpbl MELOTOHKM, BIUAIOLLME Ha
Ka4yecTBO OTKa4ku Mefa.

Mamepuanbi u memodbi uccnedogaHull. [N OTKAYKM Meaa B OCHOBHOM MCMOSb3YHT MEAOTOHKM ABYX
TUNOB: XOpAmarbHble U paguanbHble. brarogaps NpocToTe KOHCTPYKLWM 1 NIErKOCTW B AKCMyaTaLyn LUMPOKOe pac-
NPOCTPaHEHWe NOMyYUnIN MEROTOHKM XOpAwanbHoro Twna. B nocnegHee Bpems B NpOM3BOACTBE BCE Yalle
cTanm nosiBNATLCS MEeLOroHKax pagnanbHoro Tuna. OCHOBHBLIM NPEMMYLLECTBOM MEAOrOHKM AaHHOMO TUMa 3akmko-
YaeTCcs B TOM, YTO B HUX Meg, B OT/INYME OT MELOrOHOK XOpAManbHOro Tuna, OTKaunBaeTcs cpasy ¢ 00enx CTOpoH
pamku [1, 4, 5, 7).

MeforoHKkM paguanbHOro TUna BKIYaT B cebs Kopnyc, COCTOALMIA M3 pambl 1, NOAAOHA 2 W KPbILKK 3
(puc. 1), potopa 4 1 anekTponprUBOAa, BKNKYatoLlero anektpoasuratens 10 u pemenHyto nepegady 9. Potop mego-
FOHKM 4 COCTOMT W3 paMbl 1 Bana 8, KOTOPbIE YCTAHOBNEHbI B KOPNyCe MEeAOrOHKM Ha MOALIMNHMKAX. [ns 3arpysku
COTOBbIX PaMOK 7 C MeAOM, Ha koprnyce umeetcst oukcaTop poTopa 5, KOTOpbIi yaepuBaeT poTop HanpoTuB 3a-
rPY3HOrO 1 BbIFPY3HOrO OKHA. 115 yaepxaHus pamok B BEpPTUKANbHOM NOSIOXEHWUN Ha POTOPE 4 UMeKTCs ynopbl 6.

B npouecce paboTbl MegoroHk poTop 4 HauMHaeT BpaLlaThbCa Npy NoMoLLmM anekTpoasuratens 10 yepes
pemeHHyto nepeaady 9. Mpu aToM Med NOKMAAET COTbI M MO CTEHKAM MEAOTOHKN CTEKAeT B MOAAOH 2.
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Pamkn 7 Ha poTOpe YCTAHOBIEHbI BAOMb paguyca poTopa 4 W HWKHAS MX YacTb, B OT/INYME OT BEPXHEN,
pacnonoxeHa ornike k ocv 8. Mpu aTOM LiEHTPOOEKHAA cuna, BbITankuBaioLas Mea U3 CoT, pacnpeaeneHa no pam-
ke HepaBHOMEPHO.

Mpu yBENMYEHNN YaCTOTbI BpaLLEHMst pPOTOPa A0 MaKCUManbHbIX 3HAYEHWUA B HaYanbHbI NEPUO, BPEMEHM,
cuna, AENCTBYIOWAs Ha COTbl, MOXET YBENNUYMBATLCA [0 3HAYEeHMM, CNOCOOHBIX paspyLwmTb coTbl. Ecnm yactoTa
BpaLleHus GygeT CINLWKOM H3KOM, TO Mef U3 MeLoroHku ByaeT oTkayeH He NoMHOCTbIO [2]. Moatomy ans obecne-
YEHWS COXPAHEHWS LIENTOCTHOCTM pamK/ M MOSHON OTKaYkM MeJa YactoTa poTopa B npouecce paboTbl AOMKHA yBe-
NNYMBATLCSA MOCTENEHHO.
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Mén Hanpapaenne spatenus poTopa ME10roHKH

Puc. 1. TexHonornyeckas cxema MeLoroHKu:
1 - pama; 2 - nognoH; 3 — Kpblllka; 4 — potop; 5 — dukcaTop poTopa; 6 — ynop; 7 — Megosas pamka; 8 — Ban poTtopa; 9 — pemeHHas nepesaya;
10 - anekTpogsuraTenb

MpoaHanuaupyem akTopbI, BIIUSIHOLME Ha KAYECTBO OTKAUkV MeJa U3 COTOBbIX paMok. Bbibepem Ha pamke
COT C MeaoM (puC. 2), pacrionOXeHHbI Ha paccTosHUM R OT ocy BpalleHus pamki. Mo 0COBGEHHOCTI KOHCTPYKLM
MYENMHBIX COTOBbLIX PaMOK, COTbI PacrONOXeHb! MOA YITIOM @ K MAOCKOCTW paMki U UMEtT BbiCOTy he. OcHoBaHWe
coTa MMeET (hopMy LLECTUrpaHHIKa. [pn 3TOM, yunTbIBast Marble pasMepbl, IPUMEM OCHOBY COT B (hOPME OKPYXKHO-
CTW C PanyCcoM .

F

Puc. 2. Cunibl, BeNCTBYIOLWWE HA Me B COTE B pagmarbHON MegoroHke
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Pesynbmamsi uccnedosaHutl. CoctaBum ypaBHeHue banaHca cun, AeCTBYIOWMX Ha Mef B COTe, KOraa

paMKa HaXOAMTCS B BEPTUKANbHOM NOMOKEHNM:
Fp = F, cosa — P cosa — F,,
roe Fp — pesynbTupytoLlas cuna, AencTByowan Ha meg, H;
Fy, — LeHTpocTpemMuTenbHas cuna, H;
a — Yrof HaknoHa CoT OTHOCUTENbHO MIOCKOCTY PaMKy;
P - Bec mega B cote, H;
Fu — TaHreHuuaneHas (kacatenbHas) cuna casura cnoes mega, H.

(1)

Cwvna peakuymu CTEHOK COTbl NepreHayKynsipHa ee ocu, noatomy npuHumaem N = 0. PesynbTupyiowas cu-

na, AencTByioLLas Ha meq,
b = ma,
r4e m— macca Mefia B COTE, Kr; @ — YCKOpeHue Mega nog AencTBrueM cun, M/c2,
YunTbiBas, 4to
_ Vs
) a= 2s'
rae S — pacCTosiHMe, MPONAEHHOE MeOM, M.

C Y4E€TOM TOro, 4YTO LIEeHTP MacCbl Mefa B COTE PACNOSIOXEH B LLEHTPe COTa, NOJTy4YUM:

s _muvg
=
hc

h,

roe h, — BbICOTa COTa, M.
Onpenenym LeHTPOBEXHYI0 CIAMY, BOSHUKAIOLLLYHO NPV BPALLEHNI MELOTrOHKM:
muvg,

I R '’

[fie vy, — NMHeVHas CKOpOCTb pamky, M/c;
R — paccTosiH1e OT OCH BpalLeHIst poTopa MeAoroHKM 0 CoTa, M.

Bblpaaum N1HEliHYI0 CKOPOCTb NEPEMELLIEHNS PaMKI YePe3 YacTOTy BpaLleHs poTopa

Vpp. = 2TNR,
roe N —4acTtoTa BpaLleHus poTopa, MUHL,
MogcTasum dopmyny (6) B doopmyny (5)
F, = 39,48 mRn?.
Bec mepna B cote
P =mg,

rae g — yckopeHue cBo60aHOrO NaaeHus, M/c2,
OnpeaenuM TaHreHLManbHyto Cuny casura crioes Meaa

Fo= SAv
w =T Az’

roe 1 — QUHaMUYeckuin KoaduumeHT BaskocTy, Ma-c;
S — nnoLwaab NOBEPXHOCTM CTEHOK COTa, M?;

Av
— ~ TPaayeHT CKopoCTy; cl
YunTbiBas, 4to
Av = v — v,
roe vo — CKOpOCTb CNosi Meaa, HaxoL4ALerocs y CTEHOK coTa, M/C;
nonyyaem
Av =v.
PacctosHue mexay cnosmu mega
Az =1,

roe . — paguyc cota, M.
Onpegenum nnoLags NOBEPXHOCTH CTEHOK COTa:
S =2nr.h..
MogcTaswme dopmynbl (10), (11) u (12) B hopmyny (9), nonyymm:
E, = 2mnvh,.
MogcTasum dopmynbl (4), (7), (8) u (13) B dopmyny (1):
Vi

he
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= 39,48 mRn? cosa — mg cosa — 2mnvh,.

(2)

(3)

4

(5)

(6)

(M)
(8)

)

(10)

(12)

(13)

(14)

53




Bbipasum u3 chopmynbl (14) yactoTy BpalleHus poTopa:

2
rr;l_v + mg cosa + 2 inuh,
= < 15
" 39,48 mR cosa (15
Mpeobpasosas (opmyny (15), nonyuunm:
v + g cosa + 2mhe
N [ mn (16)
N 39,48 R cosa
Bbipa3us maccy mega yepes 06bem 1 NMNOTHOCTb,
m=pV =nprih,, a7
rae p — NNOTHOCTb Meaa, Kr/M3, Monyymm:
m
A hc = F (18)
Mocrne COOTBETCTBYHOLLMX NOACTAHOBOK
2
Z— + g cosa + 277—127
n= |- T (19)
39,48 R cosa
C y4etom T0ro, 4to
9 =nh/r, (20)
roe 9 — KuHeMaTtuyeckas BA3KoCTb Meaa, MZ/c, Nonyymm:
2
Z— + g cosa + 2 121;
n= |=< r (21)
39,48 R cosa

3aknoyeHue. Takum obpasom, Ansg obecneyeHus BbIxoda Meaa U3 COTOBbIX PAMOK, PacroNOXeHHbIX Ha
POTOPE MEAOroHKW, He06X0AMMO 3aaaTb HeOOX0AMMYIO YacTOTy BpaLLEHUK N BOKPYr ocu potopa. /3 dopmynbl (21)
CneayeT, YTO C yBEeNNYEHNEM BA3KOCTW MeAa YacToTy BpalleHus potopa Heobxoaumo Takke yBennumatb. Kpome
TOro, Yem farnblle pacnonoXxeHbl COTbl HA paMKe OT OCK BpallleHUsa poTopa, TeM CKOPOCTb BbiXxOA4a Mena U3 COTOB
OypeT Bbilwe. Mea, pacnonoxeHHbIN Aanblue OT LeHTpa poTopa, 6yaeT BbixoauTb 60nee MHTEHCUBHO, U CyMMapHbIi
BEC COTOBOW PaMK1 € MeAoM OyaeT CHUKATLCSA NOCTENEHHO. M03TOMY MOXHO COOTBETCTBEHHO YBENMYMBATbL YACTO-
Ty BpalleHust poTopa. YuuTbiBas KOHCTPYKTUBHbIE NapaMeTpbl MeOroHKM 1 MefoBbIX PaMOK, MOXHO ONpeaenuTb
MUHUMAarbHYI0 YacTOTy BpaLleHWs poTopa Ha HayarnbHOM aTane OTKauku MeJa U MakCUManbHYH YacToTy BpalleHus
Ha 3aBepLlaroLem atane.
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Uenb uccnedosaHull — oyeHKa 8IUSHUS MepMonIacmuyeckoll 3KCmpy3uu ¢ mepmosakyyMHbIM 3GOheKmom Ha Xumu-
yeckuil cocmas u byHKYUOHaIbHO-MexXHoMoau4ecKue cgolicmea CeMsH Mbikebl, 06pabomaHHbIX COBMECMHO C 000/10YKOU.
Cbipble HeoquleHHble om 060/104KU ceMeHa mbikebl obpabambiganu 6 meyeHue 10-15 ¢ npu memnepamype 130-1400C Ha
0dHowHekogom npecc-akcmpydepe KM3-2Y, ykomniekmogaHHOM 8akyymHOU kamepol, obycrognusatouwjeli peanusayuro Ho-
8bIX MEXHOI02UYECKUX 803MOXHOCMEL 3KCMPY3UOHHOU 0bpabomku pacmumesnsHo20 Cbipbsi. OnpedenieHue maccogol 0onu
8f1aau, Xupa, Cbipoli Knemyamku u 307kl NPogoousIu ¢ noMowibio obuienpuHsimesix Mmemoouk. CodepxaHue obuje20 azoma
onpedensnu no memody Kvenbdans ¢ nocredyrowum nepecyemom Ha cbipoli npomeuH. Bodocesasbigarowyro U Xupocessbisa-
fouwyro cnocobHOCMU MyKU U3 3KCMpPYOUposaHHbIX CEMSH MbIKebi C 060/104K0U 0npedesisu Ha 0CHOB8e 0BWENPUHSMbIX Memo-
0os. Pe3ynbmame! uccnedosaHull npedcmassneHbl Kak cpe0Hee 3HayeHue U3 mpex NosmopHbIX U3MepeHull. M3ydeH xumuye-
cKuli cocmas aKkempyduposaHHbIX cemsH Mbikebl ¢ 000/104K0l (Maccosas Aonisi enazu, Cbipoeo npomeuHa, nunudos, 307bI U
CbIpoli Knemyamku) U nweHUYHOU MyKu ebicuwie20 copma, npumeHsemoll 0nsi 8blpabomku xebobynoyHbIX U My4YHbIX KOHOU-
mepckux u3denudl. [lomydeHHble pe3ybmambi c8UOemebcmeyem O 8bICOKOM codepXaHuu 8 akcmpydame CemsH MbIKebl C
obonoykol benka, nuuyesbIx B0IOKOH, NOUHEHACKILUEHHBIX XUPHBIX KUCIIOM, @ makxke Hanuyuu WupoKoeo cnekmpa MuHe-
paribHbIX 8eWeCms, Ymo xapakmepudyem nosyyeHHbIl npodykm Kak aghchekmusHyto dobasky npu paspabomke mexHomoeul
x1e606yMOYHbIX U MyYHbIX KOHOUMEPCKUX u3denuli hyHKUUOHaIbHO20 HasHayeHusi. Bbicokue 8000ces3biBarowas U Xupoces-
3blgarowas cnocobHocmu akcmpydama ceMsiH mblkebl ¢ 0607104K0U 0becneyam hopmuposaHue 3adaHHbIX CMPYKMypbl, NU-
wesol YeHHOCMU, 8KYCOBbIX NoKasamenel U homepb npu ébipabomke makux usdenud.

B nocnepHue 25-30 neT 9KCTPY3MOHHbIE TEXHOMOMMW HaLLMK LLIMPOKOE NPUMEHEHWe B npoLeccax nepepa-
GOTKM PACTUTENBHOTO Chipbsl. Takoi cnocob BO3LENCTBUS HA PACTUTENBHOE Chipbe ODYCNOBMEH HE TOMbKO aKTUB-
HbIM Pa3BUTUEM SKCTPY3UOHHBIX TEXHOMOTMA U TEXHUYECKUX CPEACTB AN WX peanusaumuu, HO U ColnanbHbIM 3aKa-
30M Ha pacLuMpeHne acCopTUMEHTA NMULLEBLIX MPOAYKTOB C 0COOLIMM CBOACTBaMM. [pn 3TOM Kak NokasblBaeT OnbIT,
BHEAPEHWE 3KCTPY3MOHHBIX TEXHOMOTMIA CNOCOBCTBYET NPOM3BOACTBY LUMPOKOrO CrEeKTpa MMLEBbIX NPOLYKTOB, NO-
BbILUEHMIO KOHKYPEHTOCMOCOBHOCTW NPOU3BOACTB M POCTY WX KOHOMUYECKOro Bnarononyyus. B HacToswee Bpems
paspaboTaHbl TEXHOMOMMW rOTOBbIX SKCTPYAMPOBAHHBIX NMPOAYKTOB NUTaHUS 1 NonydabpukaTos 455 NPUMEHEHUS B
pasNUYHbIX NPOM3BOACTBAX MULLEBBLIX MPOAYKTOB HA OCHOBE Cbipbsi PACTUTENBHOIO M KUBOTHOMO MPOUCXOXAEHUS
[1,2,4,10,11].

/3BeCTHbI pe3ynbTaTbl MCCNEgOBaHWA BIWUSHUSA JKCTPY3MOHHOW 00paboTkM Ha MogudvKaumio ynb-
TPACTPYKTYpbl U TEKCTYPY OCHOBHbIX BMONONMMEPOB PaCTUTENBHOIO Chipbsi, B KOTOPbIX MOKa3aHbl 3HAYUTENbHbIE
M3MEHEHNS B NpoLiecce IKCTpy3um 6enKkos, NMNKUAOB, KpaxMana 1 MULLEBbIX BOMOKOH PacTUTENBHOMO Chipbs [3, 8].

HecMOTps Ha 13BECTHbIE yCnexu NPUMEHEHUS BbICOKOTEMNEPATYPHON KPAaTKOBPEMEHHOW SKCTPY3WM B Ni-
LUEBbLIX TEXHOMOMMAX, HayYHbIE JAHHbLIE O MPOUCXOASLLMX UBMEHEHUSX B XUMUYECKOM COCTaBE M (DYHKLMOHAMBHO-
TEXHONOrMYECKMX CBOWMCTBAX B PACTUTENBHOM Chipbe MpW UCMONb30BaHUM TEPMOBAKYYMHOrO achdekTa B paboyem
npoLecce 3KCTpyaepa NpakTUYECKN OTCYTCTBYIOT. B CBA3M C 3TUM CYMTAEM aKTyanbHbIM HarnpaBfeHWeM U3yYeHe
XMMWUYECKOro cocTaBa M (HYHKLMOHAMNBHO-TEXHONOTMYECKIUX CBOWCTB CEMSH ThIKBbI C 060104KOM, 06paboTaHHbIX ¢
MOMOLLbHO 3KCTPYAEPa, OCHALLEHHOTO BakyyMHOW kamepoti [9].

CeMeHa ThbIKBbI COAepKaT JOCTATOMHO BOMbLUOE KONMMYECTBO Bernka, MULLEBbIX BOMOKOH, MUHEpasnbHbIX
BELLECTB, NOMWHEHACHILLEHHBIX XUPHBIX KACIOT W aHTUOKCMOAHTOB, B CBA3W C YeM MOTYT MO3ULMOHMPOBATLCS Kak
NOTEHLManNbHbIA MCTOYHUK MULLEBBIX MHIPEANEHTOB NpK pa3paboTke TEXHONOMU XNeB606YNOUHbIX U MYyUHbIX KOHAW-
TEPCKUX W3Lenuit PyHKUMOHANbHOTO HasHaveHus. pu 3TOM aKcnepuMeHTanbHO [0Ka3aHo, YTO paLMOHarnbHble
TEXHONOrMYECKMe napameTpbl KCTPY3UOHHON 06paboTKM pacTUTENbHOMO Chipbsi CMOCOOCTBYIOT YBENNYEHMWIO
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COAEPXaHUs PacTBOPUMBIX MULLEBbIX BOSIOKOH, MOBbILLEHWIO YCBOSEMOCTN BEMKOB, YNYULLEHNO NX PYHKLMOHANBHO-
TEXHOMNOTMYECKMX CBOWCTB, @ TaKKe YMEHBLIEHWIO OKUCINEHWS NWUNMOOB W HEMTpanuM3auuu aHTUnuUTaTenbHbIX Be-
Lwects [6, 8].

C 3TUX NO3WLMIA NPEACTaBNSET HayYHbIA U NPAKTUYECKUIA MHTEPEC U3YYEHUE BIUSHUS TEPMOBAKYYMHOrO
ahekta B paboyem npoLecce IKCTPYAepa Ha XMMUYECKWA COCTaB W (DYHKLIMOHAIBHO-TEXHONOMMYECKEe CBOWCTBA
9KCTPYANPOBAHHBIX HEOUMLLEHHbIE OT CEMEHHON 060MOYKM CeMSIH TBEPAOKOPON ThikBbl. K 0CoBeHHOCTSM nepepa-
B0TKW JaHHOTO BMAA Chbipbsi MOXHO OTHECTU CREAYHLLME: BO-NEPBbIX, CeMeHHas 060ro4Ka y TBEPAOKOPbIX COPTOB
TbIKBbI TOHKAsA, HO He XecTkas [5]; BO-BTOPbIX, COAepxaLLasca B 060Mnoyke CeMsH ThIKBbI KneTyaTka B nocneaHue
rofbl paccMaTpyBaeTCs Kak OAMH U3 BaXKHEMLUMX (PYHKLMOHANbHbIX NULLEBbIX MHrpeaneHToB. OTcloga criegyeT, yto
pacTUTenbHOE Cbipbe, COAEpXaLLee KneTyaTky, ABISAETCS UCTOYHUKOM HEPACTBOPUMBIX MULLEBbLIX BOSIOKOH B TEXHO-
norumn NPOAYKTOB (OYHKLMOHANBHOTO HasHaueHust [5, 7]. Kpome aToro, aKCTpy3noHHas o6paboTka HeOUNLLEHHBIX Cce-
MSIH TbikBbl 06YCIOBMEHa BO3MOXHOCTBIO UCMONb30BAHUS BCEX MONE3HbIX MHIPEAMEHTOB NPW NPOU3BOACTBE MiLLe-
BbIX NPOAYKTOB, TaKMX KaK X11eb06ynoyHble 1 MyyHble KOHAUTEPCKUE U3AENNS, B KAYECTBE UCTOYHIKA aHTMOKCUAAH-
TOB, 6€rka 1 HEHACbILLEHHbIX XMPHbIX KUCIOT; B-TPETbUX, IKCTPY3NOHHAs 06paboTka HEOUMLLEHHBIX CEMSH ThIKBbI
cnocobCTBYET pecypcochepexxeHnto 3a CYET UCKITIOYEHNS TEXHOMOTMYECKON onepaLun yaaneHns obonoyex [3, 8].

Lenb uccnedogaHull — oLeHKa BNMSHUS TEPMOMIACTUYECKOI KCTPY3UM C TEPMOBAKYYMHbIM 3ChHEKTOM
Ha XUMWYECKII COCTaB W (DyHKLMOHAIBHO-TEXHOMOMYECKE CBONCTBA CEMSIH ThIKBbI, AKCTPYANPOBAHHBIX COBMECT-
HO C 060r104KOM.

3adayu uccnedogaHull — oNpeaenUTb XMMUYECKUIA COCTAB SKCTPYAMPOBAHHbLIX CEMSIH ThIKBbI KaK MCTOY-
HWKa PYHKUMOHAMBHBIX MULLEBBLIX UHIPEAMEHTOB B TEXHOMOTMSAX (PYHKLMOHAMBHBIX MULEBbLIX NPOAYKTOB; OLEHUTL
(DYHKLMOHANBHO-TEXHOMOTMYECKNE CBOMCTBA — BOAOCBSA3bIBAIOLLYIO M XMPOCBSA3bIBAIOLLYKO CMOCOBHOCTM MYKW 13
9KCTPYAMPOBAHHBIX CEMSH ThIKBbI C 0B0MOYKON, OKa3bIBatOLLME 3HAYNTENBHOE BANSIHUE HA (DOPMUMPOBAHUE CTPYKTY-
Pbl, NULLEBOW LIEHHOCTY U BKYCOBbIX NOKa3aTenen MyYHbIX KOHOUTEPCKAX U3OEenui.

Mamepuanbi u Memodbi uccnedogaHutl. B paboTe 1CNonb30Bani SKCTPYAMPOBAHHbIE CEMEHA ThIKBbI C
000noYKoNn, NoMyYeHHble Ha OHOLUHEKOBOM npecc-akcTpyaepe KM3-2Y, ykomnnekToBaHHOM BakyyMHOW Kamepown,
0bycnoBnu1BaroLLEN peanu3aLmio HOBbIX TEXHOMNOTMYECKUX BO3MOXHOCTEN 3KCTPY3MOHHOM 06paboTku NULLEBOrO Chl-
pbs [9].

Cblpble HeouuLLeHHbIE OT 0BONoYkK cemeHa ThikBbl 0bpabaTtbiBany B TedeHne 10-15 ¢ npu Temnepatype
130-140°C. Ha BbIxoae M3 unbepbl MaTpuLbl AKCTPYAAT paspesancs BpallalWMMUCH HOXaMU Ha YacTuLbl Ann-
HOM 1-2 MM 1 MOCTynan B BaKyyMHY'0 Kamepy, rae BCryyuBarcs, Tepsn Bnary v nogseprancs OXnaxaeHuo B Teye-
HWEe KOPOTKOro BPEMEHM.

Onpegenexve MaccoBoil JONW BNaru, Xupa, CbIpon KNeTYaTku 1 30Mbl NPOBOAWAM NO 06LLEeNpUHATLIM Me-
Togukam. Copepxanue obLero asoTa onpegensnu no metogy Kvenbgans ¢ nocrnegyowmm nepecyeToM Ha Cbipo
npoTenH. BoAOCBA3bIBAIOLLYI0 W XWPOCBA3bIBAOLLYIO CMOCOBHOCTN MyKM M3 AKCTPYAMPOBAHHBIX CEMSH ThbIKBbl C
060noykon 1ccrnenoBany ¢ NOMOLLBI0 06LLEenpUHATLIX MeToAK. PesynbTaThl NpeacTaBneHbl kak CpeaHee 3HaueHre
13 TpeX NMOBTOPHbIX M3MEPEHUIA.

Pesynbmamsi uccnedosanudl. MonyyeHHble pe3ynbTaTbl CPABHUTENBHOMO aHanM3a XUMUYECKOrO COCTa-
Ba MYK 13 3KCTPYAMPOBAHHBIX CEMSIH ThIKBbI W MLLEHUYHOW MYKM BbICLIErO COpTa NpuBeAeHb! B Tabnuue 1.

Tabnuua 1
XuMnyeckuir coctas MYKU 3KCTPYANPOBAHHbIX CEMAH ThIKBbI U MLUEHNYHON MYKW BbICLLErO COPTa
Myka 3KCTpyAMPOBaHHbIX Myka nwweHnyHas
HaumeHoBaHK1e nokasatens .
CeMsiH TbIKBbI C 0601104KOM BbICLLIETO COpTa
MaccoBas gons enaru, % 6,3 14,5
MaccoBas gons npotenHa, % CB 30,6 12,3
Maccosas gonsi xwpa, % CB 33,5 1,3
MaccoBast jons knetyatku, % CB 18,5 0,2
MaccoBas gons 3onbl, % CB 6,0 0,6
be3a30TuCTble 3KCTpaKTMBHBIE BelecTsa, % CB 114 85,6

CopepxaHue Bnaru B 3KCTPYOMPOBAHHbIX CEMEHaX ThIKBbl HAXOAWTCS Ha HM3KOM YPOBHE M COCTaBnseT
6,3%, 4TO MOXET ObITb NONE3HBIM NPY XPAHEHUM SKCTPYANPOBAHHBIX CEMSTH.

OKCTPYAMpPOBaHHbIE CeMeHa ThbIKBbI cofepxani 6onbluoe KonM4ecTBo cbiporo npotenHa (30,6%) B cpas-
HEHUM C COAEPXaHNeM NPOTENHA B NLLEHNYHONM MyKe Bbicwiero copta (12,3%), 4To XapaKkTepu3yeT ux Kak noTeHuu-
anbHbl UCTOYHUK OBOralleHns NULLEBLIX NPOAYKTOB Benkamu. JKCTpy3noHHas obpaboTtka cnocobCTByeT noBbILLe-
HWIO YPOBHSI YCBOEHWS GENKoB, W, CreaoBaTenbHO, MOBbLILLEHNIO NULIEBON LIEHHOCTW GEMNKOB 3KCTPYAMPOBAHHOMO
PacTUTENLHOIO Chipbsl. YKa3aHHbIE U3MEHEHNs 0BYCrOBeHbl, N0 MHEHMIO UCCrefoBaTenei, MHaKTUBaLmen UHrnbu-
TOPOB TPUMNCKHA B NPOLLECCE IKCTPY3UOHHOM 0BpaboTKM pacTUTENBHOO Chipbs [6, 8].
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KonnyecTBo 6enka B 3KCTPyAMPOBaHHbIX CEMEHaX ThbikBbl CPAaBHUMO C coaepxaHuem benka B Takon 6o6o-
BOW KynbType kak cost (34,9%). CogepxaHve 6enka B aKCTpyAaTe CEMSH ThIKBbl 3HAYUTENBHO Bbille, YEM B rOpoXe
(20,5%), chaconu (21,0%) n yeuesuue (24,0%).

Pe3ynbTaThl MCCnegoBaHnin KOPPENUPYIOT C AaHHLIMK APYTX UCCReaoBaTenen, nony4YeHHbIMI Npy NpoBe-
[EHUM 3KCTPY3NOHHOW 0BpaboTku CeMsiH ThikBbl 6e3 06onoykmu Npu Gonee HU3kux Temneparypax [7].

MaccoBas [onsi XKupa B 3KCTPYOMPOBaHHbIX CeMEeHaX ThIkBbl cOCTaBNAeT 33,5%, YTO 3HAUMTENBHO BbilLe
YPOBHS yKa3aHHOrO nokasaTens B nweHnyHon myke (1,3%).

YCTaHOBNEHO BbLICOKOE COAEpXaHMe CbIPOM KNeTyaTku B SKCTPYAMPOBAHHBIX CeMeHax TbikBbl — 18,5%, a
TaKxke 30nbl — 6,0%.

A3BecTHO, YTO KneTyaTka He NOABEPraeTCs PacLLEnfeHo SHAOTEHHbIMU (DEPMEHTAMU KULLEYHOTO TpaKTa
yenoseka, NO3TOMy ynoTpebreHne HepacTBOPUMBIX MULLEBLIX BOMOKOH MOXET CHU3UTb PUCK Pa3BUTUSI OXUPEHNS,
AnabeTa 2-ro TMna u CepaeyvHo-cocyancTbix 3abonesaHuin. MOXHO NpeanonoXuTb, YTO MPUMEHEHWE SKCTPYAMUPO-
BaHHbIX CEMSH TbIKBbI C 000MOYKOI NPK NPOKU3BOLACTBE XNE60OYNOUHBIX U MyUHbIX KOHAUTEPCKIX U3AENNA NO3BOAUT
pa3paboTaTb TEXHOMOMMIO U3AENNA DYHKLMOHANBHOMO Ha3HAYEHUS.

K nonoxutenbHbIM CBOACTBAM TakuX M3LENWIA CriegyeT OTHECTU HU3KOe cofepkaHue 6e3a30TUCTbIX JKC-
TPaKTUBHbIX BELLECTB B KCTPYOMPOBAHHbIX CEMEHAX ThbIKBbI B CPABHEHWUW C MLUEHUYHON Mykoil — 11,4 n 85,6% co-
OTBETCTBEHHO.

PesynbTaTbl MCCNEA0BaHNS MUHEPANbHOTO COCTaBa AKCTPYAMPOBAHHbBIX CEMSH ThIKBbI C 060M04KON Npes-
CTaBMNEHb! B Tabnmue 2.

Tabnuya 2
CopepxaHue M1HepanbHbIX BELLECTB B 3KCTPYAMPOBaHHbIX ceMeHax Tblkebl (% CB)
HaumeHoBaHwe Myka 3KCTPyAMPOBaHHbIX Myka niieHnyHas
MWHeparnbHbIX BELLECTB CeMsH TbIKBbl C 000M04KOM BbICLLUEro copta
docdop 1,25 0,09
Kanui 1,1 0,12
Marhuit 0,57 0,16

YCTaHOBNEHO, YTO 3KCTPYAMPOBAHHbIE CEMEHA ThIKBbI C 0BOMOYKOM ABASOTCH UCTOYHUKOM TakWX NMOME3HbIX
MUHEpParnbHbIX BELLECTB, KaK (ocop, Kanuin n MarHui. YkaszaHHble MakpoafeMeHThI BbINOSHAKT BaXHble (yHKLWM
B OpraHu3me Yesoseka.

®ocop yyacteyeT B katabonmame 1 aHaboNM3Me BELLECTB B KIETKAX, BXOAWT B COCTaB HYKIEMHOBBIX KUC-
not v psiga epmeHToB. CneayeT NoAYEPKHYTb, YTO coeanHeHus occopa CogepaTcs BO BCEX KIETKax OpraHu3-
ma.

Kanui yyactByeT B NOAAEPXKE OCMOTUYECKOTO AABNEHWS B KNETKAX, TKaHSX U BUONOrNYECKUX KUOKOCTSX,
B nepegaye HepBHbIX MMMYNbCOB, B 06eCNeYeHU KUCIOTHO-LLENOYHOIO PaBHOBECHSI.

MarHuin OTBETCTBEHEH 3@ aKTUBHOCTb KIHOYEBbLIX (DEPMEHTOB, y4acTBYLLMX B MeTabonname: yyacTsyeT B
NoaaepaHuM CTabunbHOM (PYHKLMM HEPBHOW CUCTEMbI U CEPAEYHON MbILULbI; OKa3blBAeT COCydopacLmpsioLee
JENCTBIE; CTUMYNUPYET XENYeoTAeNeHe; NOBbILLAET ABUrATENbHYI0 aKTUBHOCTb KULLIEYHMKA.

B Tabnuue 3 npuBeLeHO COOTHOLLEHHME XMUPHBIX KUCMOT Macna SKCTPYAMPOBAHHBIX CEMSIH ThIKBbI.

Tabnuua 3
YKMPHOKMCIOTHBIA COCTAB Macna 3KCTPYAMPOBaHHbIX CEMSH ThIKBbI (% K CYMME XWPHbIX KICIOT)
H Myka aKCTpyAMpOBaHHbIX Myka niieHn4Has
anMeHOBaHve nokasarens ,
CEMsH TblKBbI ¢ 0601104KON BbICLLEro copTa
HacblLLEHHbIE XMPHBIE KUCTIOTb 14,3 19,5
MoHOHEHACbILEHHbIE XMPHbIE KCIOTHI 21,37 14,3
lMonuHeHaChILLEHHbIE XMUPHbIE KUCMOTbI 64,3 66,2
w-3 74 39
w-6 56,65 62,0
w-9 21,04 13,0
W-6:w-3 7,71 15,9:1

CopepxaHue HacblLWEHHbIX XUPHBIX KUCMOT B Macne 3KCTPYAMPOBAHHbIX CEMSH ThikBbl C 0BONOYKON
B 1,4 pa3a HixXe, YeM B NLLIEHNYHON Myke. CUMTAETCA, YTO BbICOKOE COAEPKAHUE HACHILLEHHBIX XKUPHBIX KUCIOT MO-
KET ABUTLCSA PAKTOPOM pirCKa pa3BuTUS anabeta, OXUPEHUSs, CePAEYHO-COCYANCTbIX 3aboneBaHuii.

Macno aKCTpyaupoBaHHbIX CEMSIH ThbikBbl COAEPXUT 85,67% HEHACBILLEHHbBIX XUPHbIX KUCIOT, 0COBEHHO
BbICOKO COLEPXaHWE MONMHEHACHILLEHHDBIX XMPHBIX KACMOT. CyMMa HEHACBILEHHBIX KUPHBIX KUCMOT MLLIEHWYHON
MyKku Huxe — 80,5%.
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A3BECTHO, HEHACBILEHHBIE XMPHbIE KUCMOThI, Takue, Kak NMHONEeBasi, OkasblBatoT GriaronpusTHoe Bo3aeN-
CTBVE Ha OpraHM3M YenoBeka 1 UIMMYHHYIO CUCTEMY, a TaKKe CHKAIOT pUCK anabeTa, cepaeyHO-COCYANCTbIX W OH-
Konornyeckux 3abonesaHui.

B cooTBETCTBMAW C OCHOBaMW PaLMOHANBHOMO MUTAHWS, ONTUMANbHbIM COOTHOLUEHWEM NOMMHEHACHILLEH-
HbIX XWPHBIX KACMOT rpynn w-6:w-3 B CYTOUHOM paLMOHe 300POBOro YeroBeka cumtaeTcs cooTHowenue (5-10):1, a
ans nevebHoro nutanms — ot 3:1 go 5:1. CnepoBaTtenbHO, NoNy4eHHbIe pesynbTathl (Tabn. 3) cBUAETENLCTBYIOT 06
ONTUMarbHOM COOTHOLUEHWW MOMMHEHACHILLEHHbIX XWUPHBIX KUCIIOT B Macne 3KCTPYAMPOBaHHbIX CEMSH ThIKBbl B
CpaBHEHUM C COOTHOLLEHMEM YKa3aHHbIX KUCMOT B MLLEHUYHOM MYKE.

Bbicokoe coaepxanue xupa, 6enka, Knetyatkvu 1 MUHEpanbHbIX BELLECTB XapakTepuayeT aKCTpyAaT CeMsH
TbIKBbI C 060M04KOM Kak NOTEHLManbHbIA MCTOYHUK (DYHKLMOHANBHBIX MULLEBbIX MHTPEANEHTOB.

3ameHa YacTu MLWEHUYHON MYKU Ha MyKy U3 SKCTPYAMPOBAHHBIX CEMSH ThIKBbI C 060MOYKONM B TEXHONOIMM
MYYHBIX KOHOUTEPCKWX M3LEeNnNA NO3BOMNT BapbUPOBaTh XMMUYECKUIA COCTaB rOTOBbIX W3AENUIA B LUMPOKOM Anana-
30He. Kpome TOro, M3MeHsisi Konm4eCTBO NPUCYTCTBYIOLMX B SKCTPYAMPOBAHHBLIX CEMEHAX ThIKBbI MaKPOKOMMOHEH-
TOB (6€MKOB, XMPOB, NMULLEBLIX BOIIOKOH), BO3MOXHO NPOM3BOACTBO XNe60BYNOUHbIX 1 MyYHbIX KOHAUTEPCKUX U3fe-
N1 € 3aaHHON MULLEBOMN LEHHOCTBHO.

B panbHenwwem, ¢ Lenbio Hay4HOro 060CHOBaHNS NPUMEHEHNS B TEXHOMOTMM MyYHbIX KOHOUTEPCKUX M3ae-
U MyKI SKCTPYANPOBAHHbIX CEMSH ThbikBbl ¢ 06004KOM Bblnn onpeaeneHsbl ee GyHKLMOHaNbHO-TEXHONOTYECcK1e
CBOWCTBA, B YaCTHOCTY BOAOCBA3bIBAOLLAS M XMPOCBS3bIBatoLas cnocobHocTu (puc. 1, 2).
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Puc. 2. XXupocssabiBatoLas cniocobHOCTb MLEHUYHON MYKW U MyKW SKCTpyAaTa CEMSH ThIKBbI C 060104KON

BO,EI,OCBFI3bIBa}OLIJ,aﬂ CMOCOBHOCTbL SBMAETCS BaXHbIM MOKA3aTENeEM KayecTea NULLIEBbIX BOJIOKOH U O6y-
cnoBneHa a,u,cop6ume|7| BOObI NpU y4actum FMﬂpOd.)I/IJ'IbeIX OCTaTKOB aMWHOKWNCIOT. XOpOLIJaFI BOOOCBA3bIBAlOLLIAA
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CNocoBHOCTb OKa3blBaET HEMOCPEACTBEHHOE BMMSHME HA TEXHOMOIMYECKMEe CBOWCTBA M HA KauyeCTBO M3Aenui npu
Npou3BoACTBe XxNebobyNoYHON 1 My4HOM KOHAMTEPCKOM NpoayKuun. B nepeyto ovepedp, KOMNYECTBO BOAbI, UC-
nonb3yemoe Ang 3ameca Tecta, umMeeT BorbLioe IKOHOMUYECKoe 3HadyeHue. Kpome Toro, BAMSIET HA CTPYKTYPHO-
MexaHW4eckue CBONCTBa MaKMLa Xne6o6ynoYHbIX U3LEeNnn 1 UX COXPaHHOCTb.

BogocssisbiBatoLiasi CnocoBHOCTb MyKW 3KCTpyAaTa CeMSH ThIKBbI Bbile aHarorMyHoro nokasatens ne-
HW4YHOW MYKM BbICLLErO copTa B 1,5 pasa, B CBA3M C 3TUM CneayeT OXuhaTb 3amMenfnieHne npouecca YepCTBeHus
xne606ynoYHbIX 3LENNN C NPUMEHEHNEM JKCTPpyAaTa CEMSH ThIKBbI.

YKupocaasbiBatowasi CnoCOBHOCTb OTHOCUTCS K TEM TEXHOMOrMYECKUM CBOMCTBAM Cbipbsl, KOTOpblE 00Y-
CNOBMVBAIOT LienecoobpasHOCTb ero MCMomb30BaHNS Mpu NPOM3BOACTBE BbICOKOKAYECTBEHHBIX XneboBynoyHbIX
MYYHbIX KOHAWUTEPCKMX M3genuin. Kak M3BecTHO, B €6 OCHOBE NEXUT agcopbuus xupa 3a cyeT ruapodobHbIx ocTat-
KOB, YTO CMOCOBCTBYET CHIKEHMIO NOTEPb MACChl U3AENUS NPy TENNOBOIN 0BpaboTke.

YKupocssisbiBatoLas CnocobHOCTb MyKW, NMOSYYEHHON U3 3KCTPydaTa CEMSH ThikBbl, B 2,3 pa3a BbllUE, YeM
aHanorMYHbIN NokasaTerb MyKW MLWEHWYHOM BbICLUETO copTa.

3aknoyeHue. V3yyeHne XMMYeCKoro coctaBa JKCTpyaata CEMSH ThbikBbl C 0B0MOYKON CBUAETENLCTBYET O
BbICOKOM COAepXaHuM B Hem Benka, MULLEBbLIX BOSOKOH, MOMMHEHACHILEHHBIX KUPHbLIX KUCMIOT, a Takke Hammuum
MWHEpanbHbIX BELLECTB LUMPOKOrO CMEKTPA, YTO XapakTepuayeT MOMnyYeHHbI NPOAYKT Kak adhdhekTuBHy0 fobaBKy
npu paspaboTke TexHONoruin xnebobynoyHbIX U MyYHbIX KOHAUTEPCKUX M3OENui (OyHKUMOHAMNBHOTO Ha3HaueHws.
Bbicokne BOOOCBA3LIBAOLLAA W KMPOCBA3LIBAKOLLAS CMOCOBHOCTH 3KCTpyAaTa CeMsiH ThikBbI C 060504KoN 0becne-
yaT (hopMUPOBaHME 3afaHHbIX CTPYKTYPbI, MALLEBOM LEEHHOCTH, BKYCOBbIX NOKa3aTenen npu BoipaboTke Takux usge-
nmin.
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Lenb uccnedosaHusi — nosbIweHUE pagHOMEPHOCMU 8bICesa CeMsH amapaHma Memesnb4yamoego A4eucmo-OucKo8bIM
sbicesarowjum yecmpolicmeom. OOHUM U3 ycnosull, nossonsouwux obecneyums 00CMUXeEHUE 8bICOKOU nimaHupyemol ypoxall-
HOCMU amapaHma, SI8IAemcs €20 MoyHbIl Noces ¢ 3adaHHbIM MEXCEMEHHbIM UHMepsanom. PagHomepHoe pacnpedeneHue
CeMsIH U pacmeHull Heo6Xx00UMO 8 C853U C 8bICOKUMU mpeb08aHUAMU K 30He numanus. AHanu3 cywecmsyrouwel azponpakmu-
KU U KOHCmpyKYull cospeMeHHbIX 8bicesarolyux ycmpolicme 05l MENKOCEMSIHHBIX KY/Ibmyp NoKasbigaem, 4mo OHU He N0360-
JIAI0M NOTHOCMbIO 8bINOIHUML a2pompebo8aHusi N0 MoYHOCMU pacnpedesnieHust ceMsH 8 pAadKe npu nocese amapaHma C ea-
puayueli mexcemeHHbIx uHmepsarnos (10-15%) u manol Hopmol ebicesa (0,3-0,5 kelea), 88udy 0060 Marbix pasmepos cemsH
u ocobeHHocmel ux (hu3UKO-MexaHudeckux ceolicme. B ceasu ¢ amum, Obiia paspabomaHa KOHCMPYKMUBHO-
MmexHomo2uYeckas cxema sYeucmo-0UCcKo8020 8bicegarouieeo ycmpolicmea, No3gonswWeeo npogodums NoCe8 CemMsH ama-
paHma ¢ MasnbIiMu HopMamu ebicesa U 8bICOKOU NPodosbHOU pagHOMEPHOCMbIO pacnpedeneHus ceMsH 6 padke. HosusHa KOH-
cmpyKyuu s4eucmo-0ucKkogo20 8bicesaroujeco yecmpoticmea nodmeepxdeHa hameHmamu Poccutickol ®edepayuu Ha u3ob-
pemeHue u nonesHyro modenb Ne61981, Ne2347349 coomeememeeHHo. [TposedeHo meopemuyeckoe 060CHOBAHUE OCHOBHbIX
KOHCMPYKMUBHbIX U PEXUMHBIX Napamempos MexaHU4ecKozo A4eucmo-OucKkogoeo ebicesarowe20 ycmpoticmea Ona nocesa
amapaHma, 8 4aCmHOCMU aHa/Iumuyeckum nymem, onpedeneHsl. napamemps! sqelku ebicesarouje20 Aucka, a makxe CKo-
pocmb 08UXEHUS CeMSH OMHOCUMESTBHO SYeUCMOe0 8bicegarolie2o ducka. B pesynbmame meopemuyeckux uccredosaHull
6b11u 060CHOBaHbI 260MEMPUYECKUE napaMempb! SYEUKU: MaKcuMasbHbIl Ouamemp sqeliku Dmax; = 1,42 MM, MakcumarbHas
enybuHa syeliku Hmax, = 1,62 MM, @ makxe ycrnosusi 3anadeHusi ceMsH amapaHma 8 siJeliky 8bicesarouieeo ducka, a UMEHHO
Kpumuyeckas ckopocmb cemenu uee = 0,074 mic u kpumuyeckas Jacmoma epawjeHus ebicesarwe2o oucka n £17 MukHt,

npu komopoli bydem obecneyusamecs 3anadeHue cemsH amapaHma 8 syeliKy ebicesarouye2o ducka.

OfHWM 13 YCnoBuiA, NO3BONSIOLMX 0BECNeYnTb AOCTUKEHWE BbICOKOWM MIAHMPYEMON YpPOXaNHOCTU ama-
paHTa, SBNSAETCS €ro TOYHbIA NOCEB C 3afaHHbIM MEXCEMEHHbIM WHTepBanoM. PaBHoMepHOe pacnpefeneHue ce-
MSIH 1 pacTeHUn HeobXoaMMO B CBSA3M C BbICOKMMU TpeboBaHWAMM K 30He nuTaHus [1]. AHann3 cyLlecTByloLei ar-
POMPaKTUKA U KOHCTPYKLMIA COBPEMEHHbIX BbICEBAIOLLMX YCTPOMCTB ANs NOCEBA MENIKOCEMSIHHbIX KyNbTyp NokKasbl-
BaET, YTO OHW He NO3BONSIHOT NONHOCTLI BbINOMHUTL arpoTpeboBaHMs N0 HOpPMe BbiCEBa M TOYHOCTW pacnpenene-
HWA CEMSH B psiAke Npu NOCEBE amapaHTa, BBMAYy 0CO60 MarbiX pa3MepoB CEMSIH U OCOBEHHOCTEN WX (PU3MKO-
MeXaHU4eCkux CBOWCTB [2, 3, 4, 5].

Lenb uccnedosaHull — NOBbLILLEHNE PABHOMEPHOCTM BbICEBA CEMSIH amapaHTa METENbYaToro S4encTo-
AMCKOBbIM BbICEBAIOLLMM YCTPONCTBOM.

3adaya uccnedoeaHull — TeOpETNYECKM 0OOCHOBATL OCHOBHBIE KOHCTPYKTUBHbIE W1 PEXMUMHbIE NapameTpbi
S4YENCTO-AMCKOBOrO BbICEBAILLETO YCTPONCTBA.

Mamepuanbi u MemoObi uccnedosarull. [1ns pelleHns NOCTaBMEHHONM 3adadun aBTopamn Ha kadeape
«TexHnyeckun cepauc» OTBOY BO Camapckon [CXA 6bino paspaboTaHo S4YEMCTO-OWUCKOBOE BbiCEBalLLEE
YCTpOIiCTBO [6, 7).

Pesynbmamsi uccnedoeaHull. Pa3paboTaHHoe BbiceBaloLiee YCTPOMCTBO (puc. 1) COCTOMT U3 cregyio-
LUMX ANIEMEHTOB: KOpMyC 1, S4enCTbIN ANUCK 2, KOpNYC OTpaxaTens cemsH 3, kopnyc cemsnposoga 4, ByHkep 5, auei-
Ka 6, BbiTankvueaTtenb CeMsH 7, COWHUK 8, oTpaxarens 9, ynnoTHsiowee Konsuo 10, MexaHu3m nomxaTus otpaxa-
Tend 11.
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BeiceBatowlee yctpoiictso pabotaet cnegytowmm obpasom. CemeHa amapaHTa 3acbinaotcs B GyHkep 5
(puc. 1), nog AECTBMEM CUN rPaBUTALMM OHW 3aNOJTHSIOT NONOCTL B KOPMYCE CEMANPOBOAA 4 A0 S4EUCTOoro aucka 2
1 Kopnyca oTpaxartens cemsH 3. [pu BpalleHUn S4encToro aucka 2 s4eiikn 6, BLINONHEHHbIe Ha nepudepuyeckon
MOBEPXHOCTU AMCKA B OAWH PsiA, MPOXOASAT MOA CHOEM CeMsH M 3anonHsioTcs. CemeHa, He nonaBLuKe B ek, HO
[BUraloLLecs B akTUBHOM Cioe, OTpaXatTcs oTpaxatenem cemsH 9 B NOnocTb kopnyca cemsinposoga 4. Aven-
CTbI OMCK 2 rapaHTMpOBAHHO TPAHCMOPTMPYET CEMeHa, 3anaBluMe B sueikn 6, 6e3 NMoBPexaeHWin N BbiNafeHus.
CeMeHa yaepKu1BatoTCs YNOTHAKLWMM KonbLoM 10 10 BCTPeuM C BbITaNKMBaTENEM CEMSH 7, KOTOPbI cOpackiBaeT
WX Ha AHO 60po3abl, CHOPMMPOBAHHOE COLLUHMKOM 8.

&
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Puc. 1. Cxema S4enCTO-AMCKOBOrO BbICEBAIOLLErO YCTPOMCTBA:
1 - kopnyc; 2 — A4eNCTbI ANCK; 3 — KOpNyC OTpaxXaTens ceMsH; 4 — Kopnyc cemsanpoBoaa; 5 — 6yHkep; 6 — sueika; 7 — BbITaNKUBaTENb CEMSIH;
8 — cowHuk; 9 — oTpaxatens; 10 — ynnoTHAoLee KonbLo; 11 — MexaHu3M nopxaTus oTpaxarens

[ns TeopeTnyeckoro 060CHOBaHUSI OCHOBHBIX KOHCTPYKTMBHBIX M PEXWUMHBIX NapaMeTpoB MEXaHU4ecKoro
YENCTO-AMCKOBOTO BbICEBAIOLLEro YCTPOMCTBA ANs MOCeBa amapaHTa MeTenbyaToro HeobXxoaMMo paccMOTPETb
PSA TEXHOMOrMYECKMX MPOLLECCOB, B YaCTHOCTM MPOLIECC 3anONHEHMS SYeeK BbICEBAOWEro Ancka CeMeHaMmn ama-
paHTa MEeTeNbYaToro, a Takke NPOLECC B3aMMOLEACTBUS HXKHETO CMOS CEMSH C ABKYLLMMCS BEPTUKaNbHbIM Bbl-
CEBatOLLMM AWCKOM, KOTOPbIE HanpsiMyo BAUAKOT HA PaBHOMEPHOCTb BbiCEBA.

KauecTBeHHble nokasaTeny Nocesa, NoMyYeHHble YCTPOMCTBAMI MyHKTUPHOTO BbICEBA, 3aBUCAT OT YCIOBUN
3aMofHEHNS YeeK CeMeHamu 1 OT NMPOLIEHTa TPaBMUPOBAHWS UX MPU KOHTAKTE C ABWKYLLMMIACSH SNEMEHTaMN KOH-
CTpyKumin B paboTe ycTponcTaa. lMokasaTenu HanpsiMyto 3aBUCAT OT Pa3MEePHbIX NapaMeTPOB ¥ MOMOXEHNS SYeeK,
NyTV ABWKEHMS SYENKM BbICEBAIOLLETO AWCKa NOA Nexallumy Bbille CrnosiMi CeMsiH B OYHKepe M OTHOCUTENbHOM
CKOPOCTU ABWKEHUS aKTUBHOTO CMOS CEMEHHOTO MaTepuana no NoBEepXHOCTY C suenkamm aucka [8].

BeposTHOCTb 3anONHEHNs SYEenK 3aBUCUT OT €€ NIMHENHBIX Pa3MepoB, HO B TaKOM CRy4Yae He rapaHTupo-
BaHO, YTO B SYEiiKe BbICEBAIOLLErO AnCKa okaxeTcs 6onee 1-ro cemeHun. PacyeT KOHCTPYKTMBHbIX MapameTpoB s4en-
KW BbICEBAIOLLEro AncKa JOSMKEH YUUTbIBATD, YTO B HEW JOMKHO Pa3MeLLaTbCsl CaMOe KPYMHOE CEMEYKO W He LOMK-
HO YKNagblBaThCA 2 CEMEHN C CaMbIM MUHUMANbHbLIM pa3mepom [8].

Cemsi amapaHTa “MeeT MouTH Kpyryio hopMy, MOSTOMY MOBEPXHOCTU SUEWKN (PUC. 2) AOIKHbI ObiTh Bbl-
NomHeHbI B BUae, 6rm3kom k hopMe ceMeHu Takum 0Bpa3om, YToObI NpK €ro M3BNEYEHWM BbITamK1BaTENEM CEMSH,
CUIbl TPEHWS O CTEHKM S4eiikn Oblnn cBefeHbl K MUHUMYMY. Paamepbl S4enkn LOMmkHbI ObiTb paccunTaHbl Takum
06pa3om, YToObI BbINONHANOCH YCOBME: 3anafgaeT OAHO Hanbonbluee CemMs U He YMELLAIOTCS 4Ba CaMblX ManeHb-
kux [8].

YcnoBue pacyeta anameTpa S4eku BbICEBaLLErO AncKa:

min ~ — A max
2d.;"AD, =d™ + 2« 1)
min .
rge dc — MUHUManbHbIN AnameTp CEMEHU (*)paKLI,VIVI, MM;

d m . .
— MakcuMarbHbIN guaMeTp CeMeHM dhpakLmm, MM;

c

DH — anameTp fYeiku BbIiCeBaloLLIEro ancka, Mm;

K, — 3a30p Mex[y CEMEHeM 1 BHYTPEHHEN NOBEPXHOCTbIO A4eikn, x; =0,1...0,2 mm [8].
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Puc. 2. Pa3Mepr S4enkn nog cems amapaHTa B A4eNCTOM BbiCEBAtOLLIEM UCKE

[ns onpeaeneHus rny6uHbl S4enku H , Heobxoaumo cobnioaark ycnoswe:
min x — |2 Max
2hc nH a hc + K, + hsam ' (2)
min
roe hC — MUHUMasbHas BbICOTa CEMEHU dpaKLmm, MM;

h™™ — makcumanbHas BbICOTa CeMeHI hpaKuu, MM;
C
H , - rnybuHa aueiku, Mm;
K, —3a30p Mexay ceMeHeM 1 06pasyioLLiert NOBEPXHOCTbIO BbICEBAKLLETO Ancka, K, =0,1...0,2 Mwm;
_ j y i
h,,=05D, >(:th - rnybuHa a4elikn, onpegensemas yrnom 3aToukv ceepna | , Mm.
OTHocuTENbHAS CKOPOCTb NEPEMELLEHNS CEMSIH MO MOBEPXHOCTW BbICEBAIOLLETO AWCKA C SYENKamMu onpe-

[enseT BepoATHOCTb 3anofHeHUA AYeeK B ANCKE N UX TpaBMUPOBaHUE 6bICTpO ABUralOLLIMMNCA KOHCTPYKTUBHbBIMA
ANeMeHTamun.

3anagaHne CeMeHW B KPYrMyl s4eilky MPOMCXOAMT MpU CKOPOCTU CeMeHM Ve OTHOCUTENbHO A4k
MEHbILLEM KPUTUYECKOrO 3HaYEHNs, ONpeenseMoro no cxeme npouecca (puc. 3).

Puc. 3. Cxema 3anagaHusi cemeHm npy ero cBO60AHOM MafeHn B SHEnKy

[ns cnyyas, Koraa LeHTp CeMEeHM amapaHTa CoBnagaeT C LEHTPOM KpYrion SHEenki Kputudeckas CKopoCTb
V¥
cemenn V. onpegensetcs no Bbipaxeruto B. M. TopsykuHa:
D - 05
vl 2 —F (3)
Vd./g
rae D, — pnametp sueiikn, m;
d. - nuametp cemenn, m;
0 - yckopeHue cBobOHOro nageHns, M/c,

CornacHo yCroBuIO 3anofTHEHUs KPyrion suerku (puc. 3) nyTb, NPOMAEHHBIA CEMEHEM MPU OBUXEHUN MO
xopge:
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L., =y2d.D,-d°, 4

Toroa Kputn4eckaa OTHOCUTENTbHAA CKOPOCTb CEMEHU NPU ABUXEHUU NO XOPAE:

VP exop = (V ZdCD}Z B dc2 - 0’5dc)\/d§ . ()

lMonyyeHHble TeopeTudeckue 3asucumoctu (1), (3) u (4) NO3BONSIOT ONPEAENUTb 3HAYEHNE KPUTUYECKOM
CKOPOCTU [OBVXEHWNS HUKHErO Crosi CEMSIH aMapaHTa OTHOCUTENbHO BEPTUKAIbHOIO SYEMCTOro BbiCEBAIOLLEro ANC-
Ka, NPY MEHbLUMX 3HAYEHUSIX KOTOPOW MPOMCXOANT 3anafaHne CEMEHU B KPYInyto SYerKy S4eMcToro BbiCEBaloLLero
Amcka.

[ns onpegeneHns CKOPOCTU ABWXEHUS CEMSH amapaHTa OTHOCUTENbHO BEPTUKAIbHOrO S4EUCToro Bbice-
BalOLLEro AUCKa, BbIAENUM B Macce CeMsiH eanHNYHbIN 06beM dV Maccoi m, HaXOAALWMIACS B KOHTAKTe C NOBEPXHO-
CTbi0 BbICEBAIOLLEr0 Ancka (puc. 4) u coctaBum AnddepeHLManbHOe YpaBHEHUE 0 ABUKEHUS.

[pn OBUKEHWUN BbISENEHHOTO eANHUYHOMO 0bbema No NOBEPXHOCTW BpPALLAKLLErocs BbICEBAOLLEro Ancka
Ha BblOeNEeHHbIN eanHNYHbI 0BbeM ByayT 4encTBOBaThL CredyoLme curnbl (puc. 4):

— CIANa TAXECTY BbllLENexXallyx Crioes cemaH — P ;

— ChNna TpeHna ceMaH 0 NOBEPXHOCTb obopa ancka — F
— ClNa TpeHuA Bblllenexallnx cnoes CEMAH — F2 ;

— LieHTpoGeXHas cuna uHepunm — .

Puc. 4. Cxema cun, AeiCTBYIOLLMX Ha BblAEeNEHHbI e4NHNYHBIA 06bEM CEMsSH amapaHTa

YunTbiBasi CUNbl TPEHWUS CMOEB CEMSIH, NEXALLMX Bhbille, @ TAKKE CUNbl BEPTUKANBHOTO JaBNEHNS MacChl
CEMSH 1 LIEHTPOBEXHO! CUMbl MHEPLMM, YyPaBHEHWE 3anuLIETCS B BULE
mj «:F1+F;>Snj1' le (7)
rae j , — yrnosoe nepemeLleHie BbiAeneHHoro eanHnYHoro 0bbema B abComntoTHOM ABUKEHH, rpa.;
F, — C1na TpeHnsa cemaH 0 NoBepxHOCTb 0BoAa aucka, H;
P, — cuna BepTuKanbHOro AaBNeHns CemsaH Ha nck, H;
F, — C1na TPeHus BbllLemnexalmx crnoes cemsH, H.
Cuna TsKeCTu BbILLENexXaLlynx CNoeB CeMsH onpeaenseTcs no opmyne
P=s,S (8)
rae s , — CpeaHee BepTUKamnbHOE jaBneHne CeMsaH Ha auck, MMa;
S - nnolwaab BbIAENEHHOro eAMHNYHOrO 00bEMA CEMSH, M2,
Cuna TpeHns ceMsiH 0 MOBEPXHOCTbL AK1CKa OnpeaenseTcs no popmyne
Fo= 1N, 9)
rae f, — KOS(MMLMEHT TPEHWUS CEMEHI O ACK;

N3BecTus Camapckoii rocyAapCTBEHHON CENbCKOX03ANCTBEHHON akafeMu Bbin.4/2016 63




N1 — HOpManbHas peakUmsi CO CTOPOHbI ANCKa Ha BblAENEHHbIA eANHUYHBIN 0BbeM cemsiH, H.
N, =P >Cosj , - F, =s,xS>Cosj , - mxR, 5 §, (10)
roe Ro — paguyc BbICEBAIOLLEro aucka, M.
Cuna TPEeHWA Bblllenexallnx cnoes CeMAH Ha BblAENEHHbIN eaNHNYHbIA 00BEM CEMSIH onpeaensetca no
opmyne
FZ = f«H )NZ’ (11)
rae T, — Ko3p(MLMEHT BHYTPEHHETO TPEHHS CEMSIH;
N2 — HOpMarbHaa peakumnsa CO CTOPOHbI BblAENEHHOro eanHUYHOro obbema cemsH Ha BbllLenexatine cnoun ce-
MsH, H.
N, =PCCosj , =s (»S>Cosj ,, (12)
rae s ; — CpeaHee BEPTUKANbHOE JaBMNEeHNe BbILUEMNEXALUMX CEMSIH Ha BblAENEHHbI QMHUYHBIA 06bEM CeMSH, [Ma.

CpenHee BepTuKarbHOe [aBNeHWe CEMEHHOro MaTepuara, Haxogsierocs B GyHkepe, onpeaensietcs no
BbIPaXEHMIO

[

S :ﬂ(l_ e'ah)’ (13)
a

rae r -—HacbinHaa NnOTHOCTb CEMEHHOro maTtepuana, Kr/m3;

h — BbICOTa Crost CEMSH, M.
_xof,0L
S

roe X — koathuumeHT BOKOBOrO AaBMEHUS;

L - nepumeTp 3arpy304HOro OTBEPCTUS, M;
S — nnoLwaab 3arpy304HOro OTBEPCTUS, M2,

CyLLEeCTBEHHas pasHuULA Mexay LUMPUHON BEPTUKAmbHOTO BbICEBAKLErO ANCKA M BbICOTOM EMKOCTW ANS
CEMEHHOro Matepuana no3BossieT paccMaTpuBaTh €ro Kak NPOCTPAHCTBO C ABYMS NapanmnenbHbIMU CTEHKaMK, 3a-
MOSTHEHHOE CbiMy4nM MaTepnarnom.

Mpn TakoM 3anofIHEHUM NAOLadb FOPU3OHTANBHOMO CEYEHNS ChbiNyYero Tena Ha eAauHNULY ANWHbI CTEHKM
cocTasnseT S = B, rae B — Wwm1pnHa nonockl BepTUKanbHOro ucka, a nepumeTp Ha eauHuue annksl L =23B.

MogcTaBnss 3T 3Ha4eHNs B BblpaxeHue (13), nonyyaem

x> f,,
a=——=
b
"
2x xf
r g - h
=————(1-e P ). 14
o 2t ) (149
Mocne noacTaHoBKM Bblpa)KeHMIﬁ (9), (11) n (13) B ypaBHeHue (7) nomy4nm:
2x X, r xg >b 2x><th )
mjttt-f( (1 e ° )S>COSJl—mRJ(ff)+ (1 e »)S

2x><f
r b apy .
f.. r>gx —— (1- e b )S>Cosj ,,
2x xf
rae h, —BbICOTa CeMsH Haf BblAeNEeHHbIM €UHNYHBIM 0OBEMOM CEMSH, M.

Mpeobpasdyem 3T0 BbIPAXEHME, 3aMEHNB MACCY BbIAENEHHOMO EANHIHOTO 06bema CemsH:
m=rdvV =r >dh>S=r 3(h- h)>S

’ Snj 1°

nony4nm
_ 24, % 2>(><f(mh l:l
: : P(l-e P ét; l-e P {
Jlmfll@:zgxf( E I;ég f @-e ® )7 i <Cosj , + Sinj g (15)
61 é (l_ e )g é
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0O603Haunm

2y
- b
A=f,- fm(le—m)_ (16)
t-e® ")
PelweHvem ypaBHeHus (15) BydeT BbipaxeHue Buaa:
é ; 2x xf,, l]
LR = a2 gXbd-e * ) oy, ; (o 4, an
jg=e §C+xxfg,,(h- h,) xR, Oe*":(AxCos , + Sinj 1);
rae C — npon3BonbHas NOCTOSHHAS.
WnTerpupys ypaBHerue (17), nonyyum:
: 2xxf,, h
. . h(l-e b ) . .
¢=ce?ir4y 9 A+2f)snj, + (2Axf, - 1)C - (18)
I e Xfw(h- hl) XR0(1+4f12)[( 1) nj, ( X1 ) 0S| 1]
Mt =0,¢9; =0, j"= ArcSinzi. rae H — WnpmrHa 3arpy3oqHoro GyHkepa, M.
LI
- - b )1
=2 90d-e ° )€ AL 2f)Snj o+ (2Axf, - 1)Cosj /] (19)

xf, (h- h)xR, [1+4f2)

6H

Torpa
_ZXXf(mh
Cg__ gX¥l-e ° )
J 1 - 2
xf, (h- h) xR, ([L+4f,

6H

AbBconoTHas CKOpOCTb BblAeneHHoro equHU4HOro obbema ceMsH onpenendaeTca no BblpaXeHUHo:
o2 “f,, h
gX@d-e ° )
xf,, (h- h) >R [L+4f?

AbBcontoTHOE ABWXEHWe BbiAENEeHHOro eauMHUYHOro obbema CYMMUPYETCA U3 OTHOCUTENBHOrO ABWXEHUA
€ro BAOIb BbICEBAOLLEro ANCka N, 1 NEPEHOCHOro ABWMKEHUS BbICEBAKOLLEr0 AMCKa V, .

V, =V, -V, =W, 0 R - v (22)

)[(A+2fl)(Sinj .- Sinj 1)+ (2Axf, - 1)(Cosj , - cosj /)] (20)

v, = R, =R A 2)ani .- s ;) (2, - oo .- cosj 1) @Y

CnenoBaTtenbHO, OTHOCUTENbHAs CKOPOCTb [ABIKEHWS BbISENEHHOrO Crosi CEMSH N . MO BbICEBAIOLLEMY
ANCKY, KOTOpast AOMKHA BbiTb MeHbLIE UMW paBHa KPUTWUHECKON CKOPOCTW 3anafeHnst CeMsiH B siqeliky N;” , onpe-

aensemon no copmyne (5), paBHa:

x4,
¢ -e ° - - : T 23
VAR AE Rdéwo - \/Xf,m (ghX_b(é) fRo (;+ z)lflz)[(AJr 2f1)(S|nJ 1~ 9nj f)+ (2Af, - 1)(COSJ 1 - Cosj f)] = (23)

N3 NPUBELAEHHOrO ypaBHEHWA BMAOHO, YTO HA OTHOCMTENbHYIO CKOPOCTb N, BIMAIT YyrroBad CKOPOCTb

-k

BpaLLEHNA BbiCEBalOLEro Ancka W, , BeNu4YMHa paaunyca S4encToro BbiCeBalLLEero aucka R, WwupuHa 06oaa Bbl-
CeBaloLLero aucka b, a Takke (U3MKO-MexaHN4eckine CBOMNCTBA CeMsH (KO3(MMLIMEHTI TDEHNA O ANCK f,, 1 BHYT-
PEHHEro TPeHns f ).

MoacTaensis B ypaBHeHue (23) pasnnyHble 3HaYeHUs KOHCTPYKTMBHBIX U PEXUMHbIX NapaMeTpPOB SYENCTO-
[ICKOBOTO BbiceBaloLLero yctporictaa (W,, R, b, ), MoXHO nomnyunTh 3aBUCUMOCTY M3MEHEHMSI OTHOCUTENBHOI CKO-

POCTU ABWKEHUS CIIOSi CEMSIH, HaXOASILLErocsi BO B3aMMOAENCTBIM C SHENCTbIM BbICEBAOLLMM MCKOM, B NKOBON ero
TOuKe.
Mo pe3ynbTaTam pacyeToB, BbINOMHEHHbIX MO YpaBHEHWIO (23), bl NOCTPOEHbI rpachnyeckie 3aB1CMO-

CTW OTHOCUTENbHON CKOPOCTM [BUKEHNS BbIAENEHHOrO oA CeMsiH N 1 KPUTUYECKOM cKopocTh cemern V. ot
4acTOTbl BPALLEHWS BbICEBAOLLETO Ancka n (puc. 5).
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Puc. 5. Fpa(bwqecxvle 3aBUCUMOCTM OTHOCUTENBHON CKOPOCTU ABWXEHUA BblAENEHHOro cnos cemaH N ¢, OT 4acTOTbl BpaLLEeHNA
BbICEBAIOLLIEro AncKka n

3aknroyeHue. OBOCHOBaHbI rEOMETPUYECKME MapaMETPbl SYEVKW: MaKCUMarlbHbIA AMaMeTp sueiku
D™ = 1,42 MM, MakcmanbHas rnybuHa suenku: HM™ =1,62 MM, a Takke ycrioBius 3anafeHnst CeMsH amapaHTa

B A4€/Ky BbICEBAIOLLIErO [NCKA, 8 MMEHHO: KpUTIUYeckast ckopocTb cemenn V. = 0,074 m/c 1 KpuTHyeckas vacTota
BPaLLEHMs BbICEBAIOLLEro Aucka n' £17 MUHL, npn koTopbIX OyneT obecrieunBaThCa 3anafaHie B A4eiky Bbice-

BAIOWEr0 ANCKA CEMsH amapaHTa, MMeloWuX Criepylolme pasmepHbie xapaktepuctuk d ™= 0,81 mm,

d;™ =112 mm [9].
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POCT W PA3BUTUE TEJIOK FONLUTUHCKOMN NOPOAbI B 3ABUCUMOCTH
OT NOKA3ATEJEN X XU3HECITOCOBHOCTHU NPU POXAEHUN
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ms», ®I'E0Y BO Camapckas [CXA.

446442, Camapckast obnactb, n.r.1. Yctb-Kunenbckuit, yn. YuebHas, 2.

E-mail: Baimischev_HB@mail.ru
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Uenb uccrnedosanuli — nogbiweHUe Ka4ecmeeHHbIX nokazamesnel PeMOHMHO20 MOMOOHsIKa 20AWMmUHCKod nopodb! 8
YCII08USIX UHMEHCUSHOU mexHomoauu npoussodcmea MomoKa. JKcnepumMeHmarnbHble ucciiedosaHusi nposodunucs Ha MOMoY-
Hom komnnexce 'Yl CO «KynuHckoe» besenyykckozo palioHa Camapckol obnacmu. Mamepuanom 0ns uccredogaHusi Cryxu-
JIU Mes0YKU, NOMTyYeHHbIe OM KOpog-Mamepel ¢ pasHol nPoOOMKUMETbHOCMbIO (hU3UOT0_UYECKUX NepUodos. bbimo u3y4eHo
81usHUe npodomkumenbHOCMU hu3uono2u4eckux nepuodos Kopos Ha MOPHOPYHKUUOHAMbHBIE NOKa3amesu HO8OPOXOEHHbIX
mesnism — ux pocm, passumue U 80cnpou3godumerbHble Kayecmsa. [ns 4e2o u3 yucna HOBOPOXOAEHHbIX Mesm, NOMyYEHHbIX
om Kopog-mamepeli ¢ pasHol npodomKuMenbHOCMbI0 (hu3UOI02UYECKUX nepuodos, b0 CHoPMUPO8aHO MpPU 2pynnbl Xu-
8omHbix no 10 201108 & kaxdoli 8 coomeemcmeuu ¢ UX NPUHadMEXHOCMbIO K MamepuHckol epynne. MopghogyHKyuOHambHas
OUeHKa HOBOPOXOEHHbIX Mensim nposoduniack N0 MakuM noka3amessM KaK eycmoma 0/10CSHO20 NOKPo8a, peanu3ayus nosbi
CMOsIHUS, peanu3ayus pecriekca CoCaHusl, Konuyecmso pesyossix 3y6os, nokasamenu Kposu U paccmosiHue OnuHbl xgocma
0m nNAmo4Ho20 byepa CkakamesbHo20 cycmaea. YCmaHo8IeHo, Ymo nokasamesnu XusHecnocobHocmu mensim 3agucam om
npodomxumensHoCcMU husuonoauyeckux nepuodos Kopos-mamepedl. Tokasamenu MophodyHKUUOHAMbHOU OUEHKU mensim
npu poxdeHuu onpedensiom ux danbHedwul pocm, pasumue U 80CNPOU38o0UMerbHy0 cnocobHocmb. [ns noebiweHus 80c-
npou3sodumernbHOLU cnocobHOCMU PEMOHMHO20 MOTOOHsKAa NpuU UHMEeHCUBHOU mexHOomo2uu npoussodcmea Mosioka Heobxo-
dumMo onmumu3uposams napamempsl hu3uoI02U4ECKUX Nepuodos y Kopos U nposodums MOPHOMYHKUUOHAbHYIO OUEHKY
mesnsim npu POXAeHuU.

B yCrnoBusiX WHTEHCWBHOWM TEXHOMOTMM NOBbILLEHME 3 EKTUBHOCTY NPOM3BOACTBA MOIIOKA HEBO3MOXHO
6e3 npaBunbHON OpraHM3aL TEXHOMOTMM BblpalMBaHNS PEMOHTHOTO MOJIOLHSIKA U CUCTEMbI BOCMPOWU3BOACTBA
cTaga. /13BecTHO, YTO yBENUYEHME YPOBHS MOMOYHON NPOAYKTUBHOCTM Y KOPOB OTPULATENBHO KOPPESMPYET C UX
penpoayKTUBHbIMK kayecTBamm [1, 2, 3, 5]. OgHako NOBbILLEHWE noKa3aTenen BOCNPOU3BOACTBA CTaa HEBO3MOXKHO
6e3 yyeTa ycnosuin aMGPUOHaNbHOIO pa3BuTIS NNOAA, @ TakKe CTEMEHM ero XW3HecrnocobHOCTY Npu poxaeHuM. Ka-
YeCTBEHHbIE MOKA3aTeNM HOBOPOXAEHHbLIX TENAT BO MHOTOM ONPesenstTCs NPOLOMKUTENBHOCTBI (hu3nonormye-
CKMX Mmepnoaos Kopos [4, 6, 7, 8, 9]. B cBA3M ¢ YyeM, NOUCK HOBbIX 3G)DEKTMBHLIX METOLOB MOBLILIEHNS XWN3HECTO-
COBHOCTU TENAT, MUHTEHCMBHOCTM UX POCTA, PasBMTUS 3a CYET ONTUMM3ALMM PU3NONOMMYECKUX NEPUOAOB KOPOB SIB-
NAETCA aKTyarbHbIM.

Lenb uccnedoeaHusi — NOBbILEHWNE KAYECTBEHHBIX NOKa3aTeNel PEMOHTHOrO MOJIOLHAKA TOMLUTUHCKOMN
nopoab! B YCROBUSX MHTEHCMBHOW TEXHOMOMM NPOM3BOACTBA MOJIOKA. B COOTBETCTBIW C NOCTABNEHHOM LieNbH Obl-
nn onpefeneHsl creaytoLme

3adayu uccnedosaHull: NPOBECTN KpUTEPUAMbHYHO MOPDOGYHKLMOHANBHYKO OLEHKY HOBOPOXAEHHbIX Te-
NOK 3KCMEepUMEHTanbHbIX FPynM; OnpefdeniTb MHTEHCUMBHOCTb POCTa, PasBUTUS TENOK MOMYYeHHbIX OT KOpOB-
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MaTepen C pasHoi NPOLOIKMTENBHOCTBIO (U3MONOrMYECKMX NEPUOAOB, a Takke B 3aBUCMMOCTM OT NoKasaTenen
MOPOPYHKLMOHANBHOM OLEHKM; U3Y4NTb BOCMPON3BOANUTENBHYH CMOCOBGHOCTL TENOK SKCMEPUMEHTaIbHBIX Fpynn.

Mamepuanbi u MemoObi uccnedogaHull. IKCNEPUMEHTAMNbHbIE UCCNES0BaHUS NPOBOANMMCH HA MOMOY-
Hom komnnekce YT CO «KynuHckoe» Besenyykckoro painoHa Camapckon obnactu. Matepuanom ans vccnegosa-
HWIA CNYKUIM KOPOBbI FOMLUTUHCKON NOPOAbI, @ TAKKE MOMYYEHHbIE OT HUX TESKU.

Tensta OblMM NOMyveHbl OT KOPOB-aHANOroB MO BO3pacTy, fakTauum W MOSOYHOM MPOQYKTUBHOCTM
(7000-7500 kr monoka). KopoBbi-maTepy UMenu CreayroLlyto NpOaOIKUTENBHOCTL (OU3MONOTMYECKX NEPUOAOB B
3aBMCUMOCTW OT rpynnbl (AHeN): KOHTpOnbHas rpynna cepsuc-nepuog — 131,3+8,95; nakraumus — 356,3+12,4; cyxo-
cToit — 60,9£3,3; 1 onbiTHas rpynna: cepeuc-nepuog — 104,8+6,15; nakraums — 309,2+11,7; cyxocton — 80,5+4,5;
2 onbITHas rpynna: cepsuc-nepuof — 104,2+6,15; nakraumsa — 295,8+8,79; cyxocton — 90,2+3,3. B npouecce wnc-
CnefoBaH1i XMBOTHblE HAXOAUIUCH B OOUHAKOBBIX YCMOBUSX KOPMITEHNS U COLEpXaHus.

BbINo M3yyeHo BMMUSAHWE NPOJOIKUTENBHOCTU (PU3MONOrNYECKMX MEPUOAOB KOPOB Ha MOPOCYHKLMO-
HanbHbIE NOKa3aTenM HOBOPOXOEHHbLIX TENAT — UX POCT, PasBMTME W BOCMPOM3BOAUTENBHBIE KayecTsa. [Ans yero
Ob1n0 CHopMUPOBAHO M3 YKCra HOBOPOXKAEHHBIX TENAT, NOMYYEHHbIX OT KOPOB-MaTepeil C pasHoi NPOAOIKATENb-
HOCTbIO (hM3MONOTMYECKMX NEPUOZOB, TPW rPYNMbl XUBOTHBLIX NO 10 roroB B KaX/4OW B COOTBETCTBUM C UX NPUHAS-
NEXHOCTBIO K MaTepuHCKoit rpynne. MopdodyHKUMOHamNbHAs OLEHKa HOBOPOXAEHHbIX TENAT NPOBOAMUNACE Cornac-
Ho meToamke b. B. Kpuwrodoposoit (2001). Atonornyeckme nokasateni TensT Obiiu n3yyeHbl METOLOM XPOHOMET-
paxa. [Insa n3y4yeHns reMatonornyeckux nokasaTenen y HOBOPOXKAEHHbIX TENAT KPOBb BGpanu 13 SpeMHON BeHbI Ye-
pe3 10 4 nocrne poxaeHus (00 BbinawBaHWs MONo3uBa), ucnonb3ys cuctemy MoHoBeT. MccnenoBaHue KpoBu npo-
BOAMNOCH B rematonornyeckon nabopatopum ®rEHY Camapckas H/ABC.

Becb nonyyeHHbIn matepuan obpabotan 6uometpuyecku no . ®. Jlakuny. Lindposoi matepuan akcnepu-
MeHTanbHbIX AaHHbIX Bbin 06paboTaH METOAOM BapuaLMOHHOM CTaTUCTUKN HA 4OCTOBEPHOCTL Pasnuyns CpaBHUBa-
eMbIX MokasaTenen ¢ 1cnonb3oBaHuem kputepust CTbloAEHTa, NPUHSATLIM B 300TEXHWM, C NPUMEHEHWEM NPOrpaMM-
Horo komnnekca Microsoft Excel.

CreneHb focToBepHOCTH 06paboTaHHbIX AaHHbIX OTpaXeHa COOTBETCTBYOLWMMI 0603HaYeHnamu: P<0,05%;
P<0,01%; P<0,001™.

Pesynsmamsi uccnedoeaHutll. OnpegeneHne MopodYHKUMOHANBHOMO cTaTyca HeoHaTanbHbIX TensT
NO3BOSIIET NPOBOAUTL COBPEMEHHYIO W LieneHanpaBeHHY KOPPeKLMo yTPOBHOro pa3suTms, UCMOMb3ys TEXHOSO-
rMYecKkue NpyeMbl KOPMIEHWS U COOEPXaHUS, TEM CaMbIM MOBbILLAS KU3HECTIOCOOHOCTb KMBOTHBIX.

Y TensaT KOHTPOMBHOI rPyNnbl BOIOCSHOM NOKPOB BbiN cpeaHeil ryCToThl, a N0 BPEMEHW peanusaumm nosbl
CTOSIHWS! OHM CTATUCTMYECKM JOCTOBEPHO YCTYNanu CBOMM CBEPCTHULAM. OTOT Neprog y Hux 6bin AnnHHEE 1 cocTa-
BUN 25,3 MUH, YTO Ha 5,3; 6,6 MUH Gonblue Yem y Tenat 1 v 2 onbITHLIX rpynn. Bpems nposiBneHus cocaTenbHoro
pechrekca B KOHTPOMNbHOW rpynne TenaT Ha 5,7; 6,5 MiH Bonblue YeM y nx CBepCTHWL 1 1 2 ONbITHBIX rPYnn, YTo,
BMAMMO, SBNSIETCA pe3ynbTatoM 6onee npoAOKUTENbHOMO Nepuofa NakTauuy U YKOPOYEHHOTO CYXOCTOSi KOpOB
KOHTPOMbBHOM rpynMbl, 4TO M OTPA3MNOCh Ha UX AMOPUOHANBLHOM Pa3BUTUM.

KonnyecTtBo pe3LoBbix 3y60B Yy TENAT KOHTPOMLHON rpynnbl Ha 1,4; 0,8 WTyK MeHbLUe, YeM Y KMBOTHBIX 1 1
2 ONbITHBIX FPYMM, YTO NOATBEPKAAET HELOPA3BUTOCTL KOCTHOM CUCTEMBI, @ CrinancTas obornoyka poToBOM NOMOCTY
NMeeT KpacHOBaTbIN OTTEHOK. HeJocTaTouHoe KonnyecTso 3yBoB, No-BUAMMOMY, CBA3aHO C HapyLLUEHWEM npoLecca
nx mopdhoreHesa, 4to cornacyetcsi ¢ JaHHbiMu B. B. NlemewweHko (2015), Tak kak npu runogmHamun GepeMeHHbIX
KOPOB KONMWUYECTBO 3yDO0B Y HOBOPOXAEHHbLIX TENAT yMeHbluaeTcs Ha 0,6; 1,2 Wwryku.

KonnyecTtso NenkoLMTOB M 3pUTPOLIMTOB Y JKUBOTHBIX 1 1 2 OMbITHBIX FPYNN 4OCTOBEPHO GorbLue, YeMm Y Te-
NAT  KOHTPONMBHOW  TPYMMbl, YTO KOCBEHHO YKa3blBAET Ha CHWKEHWE PE3UCTEHTHOCTU W OKUCAMTENbHO-
BOCCTaHOBUTENbHbIX MPOLECCOB B OpraHn3Me TENAT KOHTPOIBHON rpynMbl, NOMYYEHHbIX OT MaTeper, UMEBLLMX MPo-
JOSKMTENBHBIM Nepuod naktauum — 356,3 aHs, a nepuog cyxoctos — 60,9 aHs.

JKueasi Mmacca npu poxaeHun y Tenst 1 2 onbITHbIX rpynn Ha 1,8 u 2,4 kr 6onblue COOTBETCTBEHHO, YeM Y
TENAT, NOYYEHHbIX OT KOPOB KOHTPOIBHOM rpymMbl, UMEIOLLMX MEHEE NPOLOMKUTENBHBIA CYXOCTOMHBIA Nepuog,.

Bbixog TensT y KopoB KOHTPONbHOW rpynnbl coctasun 80,0%, 4to Ha 20,0% MeHbLue, YeM B 1 1 2 OMbITHBIX
rpynnax, T.e. yXe Ha NepBoM 3Tane BbIX0 TENAT YBENUUMICS B KOHTPONbHOW rpynne Ha 35,4%, a B 1 1 2 ONbITHbIX
rpynnax — Ha 52,0%. B pesynbTaTe uccrefoBaHUd MHTEHCUBHOCTU POCTa, PasBUTUS TEMOK FOMLUTUHCKOW NOpOAbl,
MOMyYeHHbIX OT KOPOB-MaTePen C pasHOM NPOAOIKUTENBHOCTBIO (PU3NONOrNYECKUX NEPUOLOB U PasHbIMK NoKasa-
TENAMN WX XM3HECNOCOBHOCTW NP POXAEHUM BbINO BbISBMEHO, YTO XMBOTHBIE UMENN HEOAMHAKOBYID SHEPTUIO PO-
CTa, YTO OTPA3UOCh Ha Pa3HULIE XMBOM MAcChl Y UCCNEAYEMbIX MPYMM XMBOTHBIX. MI3MEHEHME XMBOM Macehl JKCne-
PUMEHTANbHBIX FPYNM XUBOTHbIX B Pa3nMyYHbIE NEPUOAbI OHTOrEHe3a NpeacTaBneHo B Tabnuue 1. PasHuua B xuBon
Macce TEmnoK, MMEIOLLMX pa3Hble MoKasaTenm XM3HeCNOCOBHOCTH, C BO3PpacToM yBenuumsaeTcs. XKusas macca Te-
nok B 18-mecayHom BospacTe Bbina HeoauHakoBoW. Tak, Y Tenok, MMeBLUMX Gonee BbICOKME MoKasaTenu mopdo-
(OYHKLMOHAMNBHOI OLLEHKM X13HEeCnocobHOCTM, oHa cocTaBuna 430,5; 429,6 kr, uto Ha 35,7; 34,8 kI COOTBETCTBEHHO
GorbLue, YEM Y XMBOTHBIX KOHTPOIBHON rpynMbl.
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[nHamuka XMBON Macchl TENOK SKCNepUMeHTanbHbIX rpynn (M£m), kr

Tabnuua 1

[pynna XMBOTHbIX
Bospacr, mecsies

KOHTPOSbHas 1 onbiTHas 2 OnbITHas
HoBopoxgeHHble 33,8+1,16 36,5+0,72 36,2+0,42
1 50,742,13 61,3+1,13 58,4+1,12
3 94,1+2,15 112,3+1,42 108,7+1,36
6 151,6+3,27 181,3+2,25 174,743,72
12 245,3+5,08 284,0+3,37 265,2+2,86"
18 394,8+5,27 430,5+4,82" 429,6+3,87"
ABCONIOTHbIN NPUPOCT, Kr 361,0 394,0 393,4

BaxHbIM nokasatenem, No BenMYMHe KOTOPOro MOXHO CyauTb 06 MHTEHCUBHOCTM POCTA XMBOTHOIO, SBMS-
eTCS CPEAHECYTOYHbIN NPUPOCT. M3yyeHne NHTEHCUBHOCTM POCTa NOAOMBITHOrO MONOAHSKA 40 18-MeCsYHOro BO3-
pacTa CBMAETENbCTBYET O TOM, YTO Tenku 1 1 2 OnbITHbIX rpynn uMenu Gonee BbICOKWN CPEAHECYTOUHbIA NPUPOCT,
4eM TemKu KOHTPOMbHOW rpynnbl (Tabn. 2).

Tabnuya 2
JuHamuka CpeaHecyTo4HOoro npmpocTta XMBOW MacCbl TENOK OMbITHbIX rpynnm, r
[ pynmbl XMBOTHBIX
Bospacr, mecsues
KOHTPOJIbHAsA 1 onbITHas 2 OnbITHas
0-1 560,0 820,0 740,0
1-3 144,0 170,0 167,0
3-6 191,0 230,0 220,0
6-12 312,0 342,0 301,0
12-18 498,0 488,0 544,0
CpefHecyTOuHbIN NPUPOCT 3a BECH NEpUos 668,5 729,6 728,5

CpenHecyTOYHbIA NPUPOCT XMBOW MACChl NOAOMBITHBIX XMBOTHbIX BbIN BLICOKUM B NEPUOS OT POXAEHUS 40
Tpex MecsiLeB M COCTaBWN B KOHTPOMbHOW rpynne 191 r, B 1 onbiTHOW rpynne — 230 r, BO 2 OMbITHOW rpynne —
220 r. C BO3paCTOM CpeaHECYTOYHbIN MPUPOCT Y UCCREAYEMbIX TPYMN XWUBOTHbIX CHUXArCA 1 K 18-Mecsa4yHOMy BO3-
pacTy B KOHTPOMbHOW rpynne coctasun — 498 r, B 1 onbITHON rpynne — 488 r, BO 2 onbITHOM rpynne — 544 r. CpeaHe-
CYTOYHbIN NPUPOCT 33 NEepuof BbIPaLLMBaHNS B KOHTPOMLHOW rpynmne coctasu 668,5 r, 4To Ha 61,6 I MeHbLLe, YeMm
CpeaHeCyTOYHbIN NpupocT B 1 onbITHOX rpynne v Ha 60,0 r MeHbLUe, YeM BO 2 ONbITHO rpynne COOTBETCTBEHHO.

KoathpmLMEHT MHTEHCMBHOCTW POCTa Y TEMOK OMbITHBIX rpynn Bbin HeoauHakos (Tabn. 3). Tak, oT poxae-
HUS 0O 3-MECSYHOro BO3pacTa pasHuLa KodaduLMeHTa MHTEHCUBHOCTI pocTa Bbina Bonee BbIpaXeHHO!, Yem no-
cne 3-x MecsiueB. OTOT Nepuos XapakTepusyeTcst CambIMU BbICOKMMI NOKa3aTeNsiMi1 MHTEHCUBHOCTU poCTa BO BCEX
OMNbITHBLIX rpynnax. 3atem B nepuop ot 3- 4o 18-MecsyHoro Bo3pacta koaP@ULMEHT MHTEHCUBHOCTM POCTa CHUXar-
cl.
K 18-mecsyHoMy BO3pacTy KOIPMULUMEHT MHTEHCUMBHOCTK pocta B 1 onbITHOM rpynne coctasun 51,5%, yto, no-
BMAMMOMY, CBS3aHO CO CHUXEHWEM MPOLIECCOB aCCUMUITALIMM Y KPYMHOrO POraToro CkoTa B Nepuos oHToreHesa. Mpu
[OCTVXEHUN Macchl Tena no nopoae KOIPMULMEHT YBENMYEHNS XMBON MACChl, BbIPAXEHHbIN B KPAaTHOM MOBbILLE-
HWW HaYasbHOrO MoKa3aTens, C BO3PacToM YBENUYMBANCS Y XWUBOTHbIX 1 1 2 OMbITHOW rpymnMbl HECKOSTbKO NHTEHCUB-

HEe, YeM Y XUBOTHbIX KOHTpOﬂbHOVI rpynnbl

Tabrmua 3
KoacppumumeHT nuteHcusHocTv pocta (KAP) 1 k0athULIMEHT YBENMYEHNS XWBOI MAcChl TENOK C BO3PACcTOM
[pynna XWBOTHbIX
Bospacrt, Mecsies
KOHTPOMbHaS | 1 onbITHaS | 2 onbiTHas
KoaththmuneHT MHTEHCMBHOCTY pocTa, %
0-1 52,0 67,9 61,3
1-3 85,6 831 86,1
36 61,1 61,4 60,7
6-12 61,8 56,6 51,8
12-18 60,9 51,5 61,9
KoadppuLmeHT yBEnnYeHus X1BOI Macchl (KpaTHOCTb YBEMUYEHMS)
0-1 1,50 1,68 1,61
1-3 2,78 1,83 3,00
3-6 4,48 4,96 4,82
6-12 7,25 7,78 7,33
12-18 11,70 11,80 11,86

[laHHble, MonyyeHHble B pe3ynbTaTe UCCNENOBaHWUMA, CBUAETENbCTBYKOT O TOM, YTO TEMNOYKM, NOMYyYeHHbIE
OT KOPOB-MaTePEil 2 U 3 OMbITHBIX FPYMN, MMEBLLMX NOBbILIEHHbIE NOKA3aTENN MOPthOdYHKLMOHANBHO OLEHKM Mpu
POXAEHUN, OTANYANUCH MHTEHCUBHOCTBLH) POCTA MO CPABHEHMIO CO CBEPCTHULIAMI KOHTPOMBHOM Ipynmbl.
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[Mpn CpaBHUTENBHON OLIEHKE TENOK N0 PENPOAYKTUBHBIM KadyecTBaM obpallani BHUMaHWe Ha BO3pacT nep-
BOr0 OCEMEHEHUS, KUBYIO Maccy, a TaK e Ha NNoJ0TBOPHOCTb OCEMEHEHUS B NEPBYIO NOMOBYI0 0XOTY. B pesynbTa-
T€ NPOBELEHHbIX MCCNEfOBaHMI BbiNo YCTAHOBMEHO, YTO BO3PACT MPOSIBIIEHNS NEPBOrO MOMOBOMO LMKNA Y XMBOT-
HbIX KOHTPOIbHOM rpynnbl coctasun 11,4+0,75 mec., B 1 onbITHOM rpynne — 9,68+0,41 mec., BO 2 ONbITHOW rpynne —
9,52+0,53 mecsues. K 18-mecauHomy BospacTy Tenku 1 1 2 onbITHbIX rpynn uMeniu xueyo Maccy 430,5+4,82 «r;
429,6£3,87 Kr, a TESIKM KOHTPOMNbHOM rpynnbl — 394,8+5,27 kr. Bo3pacT nepBoro niogoTBOPHOr0 0CEMEHEHUS TESOK
KOHTpONbHOW rpynnbl coctasun 20,6 Mec., 1 onbITHOM rpynnbl — 18,1 Mec., 2 onbITHOM rpynnbl — 18,5 Mec., T.e. xu-
BOTHbIE KOHTPOMLHOW rpynnbl NMOAOTBOPHO OCEMEHUTUCL Ha [Ba MecALa No3xe, Yem Tenku 1 1 2 onbITHbIX rpynn.
370 ABNSETCA cneacTemem 60nee HU3KOM MHTEHCMBHOCTM MX POCTa, PasBUTUS, a Takke pesynsTaTtom bonee nosg-
HEro 1 HeBbIPABHEHHOTO NPOSIBMEHUS MOMNOBOrO LKA Y TENOK KOHTPOMbHOW rpynnbl. OnnogoTBOpsieMOCTb TENOK B
nepByto NOMOBYO OXOTY COCTaBWNa: B KOHTpOIbHOW rpynne — 60,0%; B 1 onbiTHOM — 80,0%; BO 2 onbITHOM — 70,0%.
[1MoA0TBOPHOCTL B NEPBYIO MOMNOBYH 0XOTY B 1 1 2 OnbITHLIX rpynnax 6bina Ha 20,0; 10,0% cooTBeTCTBEHHO Borb-
LUe, YeM Y CBEPCTHUL, KOHTPOMBHON rpynMbl.

YKueasi macca npu nepBoM NNOAOTBOPHOM OCEMEHEHWM COCTaBWIA B KOHTPOMbLHOM rpynne 442,6 Kr, YTo Ha
10,5; 8,6 Kr cOOTBETCTBEHHO BONbLUE, YeM Y TENOK 1 1 2 OMbITHBIX FPYNM, HO NP 3TOM BO3PACT OCEMEHEHUSI Y TENOK
KOHTPOMbHOW rpynnbl Obin HA ABa Mecsua Bonblue. YBenuyeHre Bo3pacTta W XMBOM Macchl NMpK NEPBOM OCEMEHE-
HWW Y TENOK KOHTPOSBHOM rpynMbl, UMEBLUMX Goree HU3Kue nokasatenu MopdodyHKLMOHANBHON OLEHKM NPU POX-
AEHUN, BUANMO CBS3aHO C UX HEOopa3BUTHEM B AMOPUOHAMNbHbIA NEpUof 13-3a HECOOTBETCTBUS NPOLOMKMTENBHO-
CTW (HM3MOMNOrMYECKUX NEPUOSOB Y KOPOB-MATEPEN U YPOBHS MX MOMOYHOM NPOAYKTUBHOCTMU.

BospacT nepBoro otena no rpynnam XWBOTHbIX COCTaBWN: B KOHTPOMbHOW rpynne — 29,8+0,94 wec.;
B 1 onbITHOW rpynne — 27,9+0,66 mec.; BO 2 onbITHOM rpynne — 28,1+1,09 Mec., YTO YKa3bIBAET Ha CHUKEHUE BO3-
pacTa BBe[EHWS NEPBOTENOK B OCHOBHOE CTaf0, obecneunsas noBbiLeHne dPGEKTUBHOCTY NPON3BOACTBA MOIIOKa.

3aknoyeHue. Takum 06pa3oM, MPOAOIKUTENBHOCTL (PU3MONOTMYECKMX NEPUOAOB MaTepen OKasbiBaeT
BMWSIHWE Ha MOMyYeHWe XM3HECNOCOBHOro npunnoaa. Tenouku, nonyyeHHbIe OT KOPOB-MaTEPEi C YAMHEHHBIM ne-
progom cyxoctost — 80-90 AHEN 1 NPOAOIKMTENBHOCTBLIO NakTauun He 6onee 300-305 AHEN, UMEKOT BLICOKME NOKa-
3aTenu XKu3HecrnocobHOCTU. VIHTEHCUBHOCTL POCTa, Pa3BUTUS TENOK, NOMyYEeHHbIX OT KOPOB-MAaTepen C NpOAoKM-
TENbHOCTLIO CYXOCTOMHOrO nepuoga 55-60 aHen, naktaum — 355-360 OHE MeHbLUe, YeM Y UX CBEPCTHUL C Npo-
JOMKNTENbHBIM CYXOCTOEM U YKOPOUYEHHON NakTauueil. BocnpoussoauTernbHbie KauyecTBa TemokK AaHHbIX rpynn co-
OTBETCTBYIOT TpebOBaHMAM NPeLbsBseMbIM TEXHONOMMEN MOSOYHbIX KOMMMEKCOB. Ha OCHOBaHWM NpOBeLEeHHbIX
NCCNEAOoBaHMIA PEKOMEHOYeM Ans MOBbILLEHUS BOCMPON3BOAUTENBHON CMOCOBHOCTN PEMOHTHOIO MOJIOAHSKA MpK
WHTEHCMBHON TEXHOMOrMW NPOW3BOACTBA MOMOKA ONTUMWU3WPOBATL NapameTpbl U3NONOrMYECKNX NEPUOROB Y KO-
POB ¥ NPOBOANTL MOPGHOYHKLIMOHAMBHYHO OLEHKY TENSAT NPU POXKAEHUM.
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Llenb uccnedosaHusi — nogbieHue hu3aLoI020-b6UuoXuMuyeckoeo cmamyca U npodyKmusHbIX Kavyecms ubinasm-
6polinepos nymem 6K/IOYEHUS 8 OCHOBHOU PayUOH JTakmoamunogopuHa u uoduda Kanus. [ns npogedeHus 3KkcnepuMeHmartb-
HbIX UccnedosaHull OnbIMHbIe U KOHMPOIBHYI 2pynnbi cchopmuposgau Memodom cryyqaliHol 8elbopku no 35 ybinisim cymoy-
HO20 8o3pacma, KomophbIX 8bipawjueanu 8 meyerue 42 OHel Npu KIemoyHoM codepxaHuu. YCmaHo8neHo, Ymo Konuyecmso
3puUMpPOYUMO8 8 KposuU UbIinisim-6polinepos u3yyaeMbix epynn Ha ecem uccredyemom nepuode ysenuyusanocs. KoHueHmpa-
yus nelikoyumos bbina Huxe y ybinasm-6polinepos onbimHol epynnbi Ha 2,6%, yem 8 koHmpone. CodepxaHue eemoenobuHa
y8enu4yuganoch 8 meyeHue 8ce20 nepuoda uccnedosaHus 8 2pynne nmuuy, KOmMopbIM ckapmauganu npobuomuk u uodud Ka-
nus. Cmamucmuyecku 3Hayumble pa3fiuqusi 2eMamosio2uyeckux nokasamesnel OMHOCUMEbHO MakosbIX Y NMUL, KOHMPOb-
HoU epynnbi Habndanucs npu KOMNIEKCHOM UCNO/b308aHUU npenapamos uoda u npobuomuka 6 nepuod ¢ 14-e no 42-e cym-
Ku. Ha 14, 21, 35 u 42 cymku npeumyw,ecmeo UbInism onbImHbIX 2pynn Had KOHMponeM no co0epxaHuro 2emoanobuHa co-
cmasuno coomsemcmeerHo 14,03; 10,40; 9,79 u 12,28%. AHanusupys Mopgonosudeckue nokazamenu Kposu ubinisim nod-
ONbIMHBIX 2pynn, ciedyem omMemume, Ymo OHU Haxodunuck 8 npedenax huauonoauyeckoli HopMbl. MakcumanbHbil agh-
¢hexm cpusuonozudeckol Hopmbl Habrdancs y uybinnam-6podinepos Il onbimHoU epynnbi, KOMOPbIM K OCHOBHOMY PayUOHY
00NoHUMENbHO CKapMiusanu uodud Kanus u 1akmoamumo8opUH.

OfHMM 13 NEepCrnekTUBHbIX HanpaBneHuii B arpapHOM CeKTope SBRSeTcs OpoinepHoe NTULEBOACTBO
[4, c. 98]. NonyyeHune akonornyecku 6e3onacHoON NPOAYKLUWM AAHHON OTPacu, N0 MHEHMIO CMELMAnCTOB, MOXHO
BOCTUrHYTb NyTEM MPUMEHEHUS €CTECTBEHHbIX CTUMYNATOPOB pocTa. [pu 3TOM KOHKYPEHTOCNOCOBHOCTb W peHTa-
6enbHOCTb OTpacnM B YCNOBUSIX PbiHKa NoBbIcUTCA [3, €. 196; 5, ¢. 134].

Bepywum chakTopom Ans noanepxaHus BbICOKON XWU3HECTOCOBHOCTU 1 NPOAYKTUBHOCTU NTULbI SBNSETCS
cbanaHcupoBaHHOe KopmneHue, bnarogaps KOTOpoMy, Nog BO3AENCTBMEM OKpYXaloLlen npupoaHon cpedbl obec-
neynBaeTcs CnocoBHOCTL NoaaepaHns ctabunbHOCTM 0bMeHa BeLecTB B opraHuame [1, ¢. 165; 2, c. 58].

Lenb uccnedosanull — NoBbileHNe PU3NONOr0-OUOXMMMYECKOTO CTaTyca N NPOAYKTUBHBIX Ka4ecTB Libin-
nAT-BponnepoB nyTem BKMKOYEHUS B OCHOBHOW PaLOH NakTOaMUNOBOPUHA 1 Moauaa Kanus.

3adaya uccnedogaHull — U3y4nTb BMSHWE NAKTOAMWUIOBOPWMHA W MOAMAA Kanus Ha remaTtornoryeckue
nokasaTenu KpoBy LibinnsT-6ponnepos.

Mamepuansi u memodb! uccnedosanull. Viccnenosanus nposogunuc B Buapum ®BM n b ®rb0Y
BMO OpeHbyprckoro FAY. OnbITHbIE U KOHTPOMBHASA rPYNMbl Bbin CHOPMUPOBAHLI METOAOM CITy4anHON BbIGOPKM
(MpuHLMN aHanoros) no 35 LbINAST CyTOYHOrO BO3pacTa, KOTOPbIX BblpalyBany B TEHEHUN 42 JHEN NPU KIETOYHOM
COAep)aHuu.

TexHonormyeckne napameTpbl COAEPKaHWS U KOpMIeHnst Bbin OQMHAKOBbI, Kak B KOHTPOMbHOW, TaK W
OMbITHLIX FPynnax u cooteeTcTBOBanM pekomeHgaunam BHATUM. KoHTponbHyto rpynny ATUL KOPMUNK CyXMM KOM-
Bukopmom, cbanaHcMpoBaHHbIM NO NUTATENbHbIM BellecTBaM. LibinnaTam | onbITHOM rpynne K OCHOBHOMY paLyoHy
(OP) nononHUTENbHO CKapMIMBaNIy NakToamMmnoBOpKH B Ao3e 50 Mr/kr kombukopma, Lbinnatam Il onbITHOR rpynne K
OP pob6aensnu nogua kanus (K1) (FOCT 4232-74) B pose 0,7 mr/n BoAbl (B NepecyeTe Ha anemeHT), usinnatam |l
OnbITHOW rpynne kK OP AONOMHWTENBHO CkapMnMBanu NpoBUOTMK NaKTOaMUIoBOpuH B 4o3e 50 mr/kr kombukopma
noama kanus B fose 0,7 mMr/n Boabl (B NepecyeTe Ha aNeMeHT).

Pesynbmambi uccnedoeaHuli. B Hayane onbiTa XuBas macca UbINAST B CPegHeM COCTaBnsna
42,1+1,15 r. HauvHas ¢ nepBoW Hedenu UCCrefoBaHWiA, aHanork OnbITHBLIX rpynn no JaHHOMYy nokasaTenio cra-
BunbHO onepexarny CBOUX CBEPCTHUKOB U3 KOHTPOIBHOM rpynibl.

K 42-nHeBHOMY Bo3pacTy upbinnsTa I, [ v 1l onbITHLIX rpynn NpeBbILany KOHTPOIbHBIX MO XWBOW Macce Ha
225,7; 267,6 n 414,3 1 COOTBETCTBEHHO.
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YCTaHOBIEHO, YTO B KOHTPOILHOM W OMbITHOW Fpynnax LbinnsaT-6poinnepoB remaTonormiyeckue nokasarenm
(Tabn. 1) Haxoaunuck B npegenax uanonormMyeckoin HopMbl.

Tabnuya 1
['ematonoryeckme nokasartenm LsinnaT-6poinepos
[NokasaTenb pynna
KOHTPOMbHas | | obITHas | Il onbITHas | IIl onbITHas
Hayasno SKcnepumeHTa
OputpoumTsl, 102/n 2,2140,15
KOHeL| 3KkcnepuMmMeHTa
2,59+0,11 | 2,78+0,17 | 3,12+0,15* 3,0620,13
Havarno 3KkcnepumMeHTa
JleikounTsl, 109/n 28,42+0,23
KOHEL 3KCnepuMeHTa
29,13+0,19 | 29,56+0,21 | 29,84+0,17 | 30,12+0,26
Hayasno SKcnepumeHTa
['emorno6uH, r/n 91,07+1,17
KOHeL| 3KkcnepumMeHTa
108,54+1,24 | 109,36+1,32 | 113,561, 14° | 114,87+1, 28*

BbISiBNEHO, YTO KOHLEHTPaLMs 3pUTPOLIMTOB B KPOBW LbINMSAT-OPOMNEPOB U3y4aeMblX rpynn Ha BCEM WC-
crnegyemom nepuoae ysenuumeanach (puc. 1).

K 14-gHeBHOMY BO3pacCTy AaHHbIA NOKasaTeNb HECKOMbKO CHU3MMCS, cocTaBnss 2,19x10%%/L, 2,21x10%L,
2,38x10%2/L, 2,08x10%2/L cootBeTCTBEHHO B I, I, Il OMBITHBIX U KOHTPOILHOW rpynnax.
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1 7 14 21 28 35 42

Bospacr, cyt

Puc. 1. KonnyecTso apuTpoLunToB B Kposw, 1012/n

B rpynne, roe gononHutensHo k OP npuMeHsnu nogng Kanus COBMECTHO C NaKTOaMMIOBOPUHOM COAEep-
XaHue apuTpoumMToB Ha 5 1 6 Heaene coctasnsano 3,07x10%/L n 3,12x10%2/L, yto Ha 0,46x10%%/L n 0,52%10%/L co-
OTBETCTBEHHO 60rbLUe, YeM B KOHTPOMBHOM rpynne B TOT e Bo3pacTHoW nepnoa. B 35-cyTouHom Bo3pacTe y upin-
nat | n Il onbITHBIX rPYNN OTHOCUTENBHO aHaNoroB B KOHTpone Habnioganach [OCTOBEpHAs pasHuLa No AaHHOMY
nokasaTento, coctaesnssLuas 0,37x10%%/L n 0,31x10%2/L.

K 21-cyToyHoMy BO3pacTy ¥ B nocreaytoLie Bo3pacTHble nepuodbl NPOUCXOANMO0 YBENUYEHNE cofepxa-
HWA JAHHOTO NoKasaTens y UpINnsAT BCEX WCcneayeMblx rpynn, Hanbonbluee copepxaHue apuTpounToB Habnoga-
nocb B kpoBu LpInnsT Il onbITHOW rpynnbl. [JocToBEpHas pasHuUa No COAEPXaHMIO 3PUTPOLMTOB B KPOBW MTUL|bI
KOHTpONbHOM 1 [l onbITHOM rpynn Bbina AOCTUrHYTa K 42-CyTOMHOMY Bo3pacTy u coctasuna 20,0%. B aToT xe Bo3-
pacTHOW NepuoA NpeBbILLeHUe No AaHHOMY nokasatento UbinasaT [ v 11 onbITHLIX rpynn OTHOCUTENEHO CBEPCTHUKOB
KOHTPOSbHOM IpynMbl COOTBETCTBEHHO cocTaBuno 15,8 1 17,7% u He BbIno CTaTUCTUYECKU JOCTOBEPHBIM.
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KonnyecTtBo Benbix KpOBSIHbIX TENEL, Y LbINAST BCEX rpynn paBHOMEPHO YBENMUMBANOCh 40 28-CyTOYHOTO
Bo3pacTa. K 4-HeflenbHOMY BO3pacTy KOMUYECTBO AaHHbIX KNETOK B KPOBW aHaroroB KOHTPOMLHOI rpynnbl CoCcTaBw-
no 28,6+0,34x109/L.

Y ubinnsat | u |l onbITHBIX TPYNN AaHHbIA NokasaTenb coctaeun 28,4+0,21x109L n 25,3+0,36x109/L, uto
COOTBETCTBEHHO Ha 0,2x109/L 1 3,3x10%/L MeHbLUe, YeM TaKOBOM MokasaTtenb B KOHTpore. B 35-cyTouHom Bo3pacTe
Y UbINAAT BCEX rPYnn KOHLEHTpaUus NEerKoUMTOB CHWXanacb OTHOCUTENbHO [JaHHOrO nokasatens y nruy 28-
CYTOYHOrO BO3pacTa, COCTaBIIAA COOTBETCTBEHHO 3,87; 1,58; 3,13 1 6,64%.

B rpynne yeinnsT, B OP KOTOpbIX AONONHUTESNBHO BKMOYAIM NaKTOAMMMIOBOPUH, U3MEHEHME KOHLIEHTpaLmMm
NEKOLMTOB He UMENO CTOMb BbIPKEHHOrO XapakTepa. YCTaHOBMEHO, YTO K KOHLY OMbiTa KOHLEHTpauus 6enbix
KPOBSIHbIX TEMEL, YBEeNMUMBanach Y LbINAST KOHTPOMNbHON rpynnbl Ha 2,4x10%L. B KpoBW UbINAST, KOTOPLIM LONON-
HuTenbHO K OP BBOAMNM NPOBUOTMYECKNIA NpenapaT, KOHLEHTpaums nenkounToB Bbina Huxe Ha 2,6%, YeM B KpoBm
LbInnsaT-6poiinepos B koHTpone. Y upinnsT Il 1 lIl onbITHBIX rpynn YpoBEHb COAEPXaHUS NENKOLMTOB K KOHLY OMbiTa
OblN BbILLE AAHHOTO NOKa3aTens aHanoros KOHTPOMbHOM rpynnbl Ha 2,06 U 1,37% COOTBETCTBEHHO. [MpK 3TOM faH-
Hble ObINN CTAaTUCTUYECKN HEAOCTOBEPHI.

KrneTkn KpacHOM KpOBM LibINNAT 6poMnepoB BbICOKOGYHKLMOHAMbHLI BBUAY HeobxogumocTh obecneyeHus
BbICOKVX TEMMOB poCTa. B 3TOM CBA3M KOHLEHTPaLuMs remornobrHa HaxoamnTCs Ha BbICOKOM YPOBHE B KPOBU y MTHL
“3y4yaemblx rpynn. BeposTHO, nogng kanus u npobuoTuK NakToaMUIOBOPUH OKa3bIBaKT NONOXMTENBHOE BIMSHIME
Ha 9PUTPOH, MMeHHO B I onbITHOM rpynne Bpoinepos HabnogaTcs Hanbonee BbICOKWE NokasaTenu remornobuHa
(puc. 2).
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Puc. 2. KoHueHTpaums remorno6uHa B KpoBw LbINNsT-Opoinepos, r/n

YCTaHOBIEHO, YTO COAepKaHne remornobuHa B KpoBM LbINNAT | ONbITHOM rpynnbl B Bo3pacTe 28 1 42 cyTok
[OCTOBEPHO MPEBbILLIANO aHarNorMyHbIN NokasaTtenb aHanoroB KOHTPOMLHOM rpynnbl Ha 11 1 7, 58% cooTBETCTBEHHO
(Tabn. 2).

Tabnuya 2
CopepxaHue remornobuHa, r/ n (HGB, g/L)
pynna
Bospacr, cyT.

KOHTPOMbHas | | onbITHas | Il onbITHaS | IIl onbITHas
1 97,29+3,14
7 83,40£2,93 88,22+2,36 84,49+2,10 90,62+2,15
14 87,14+2,74 95,88+2,73 96,40+2,81" 99,37+2,81"
21 109,14+3,84 118,92+1,71 112,39+1,71 120,49+1,35*
28 102,07+1,22 113,30+3,85" 109,37+2,92 119,596+2,91"
35 110,29+1,44 117,59+1,14 111,57+2,83 121,09+2,32
42 115,59+1,55 124,35+2,03" 119,59+1,27" 129,79+1,12*

Mo copepxaHuio remornobrHa BbISIBNEHO JOCTOBEPHOE NMPEUMYLLECTBO LbINAAT Il ONbITHOM rpynnbl OTHO-
CUTESBHO CBEPCTHUKOB B KOHTPOIeE B Bo3pacTe 14, 28 n 42 cytok Ha 10,63; 7,15 n 3,46% COOTBETCTBEHHO.
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CraTncTnyeckn 3HauMmble pasnnymns no cogepaHuno remornobrHa B KpoBW NTULbI OMBITHOM rPynnbl OTHO-
CUTENbHO aHanoroB KOHTPOMbHOW rpynmbl HABNIOAAOTCA NP KOMMAEKCHOM 1CNOMb30BaHMM NpenapaToB uoga W
npobuotuka B nepuog ¢ 14-e no 42-e cytkn. B Bo3pacte 28 cyToK copepkaHue remornobuHa B KpOBW LbINAsT
Il onbITHOM rpynne Bbino Ha 17,16% Bbie OTHOCUTENBHO UX CBEPCTHUKOB B KOHTPONbHOW rpynne. [aHHble Obinm
CTaTUCTUYECKN JoCcToBEPHDI. Ha 14, 21, 35 1 42 cyTku NpenmMyLLecTBO LUbINAST ONbITHBIX FPYNN Hag LbinasTtaMmy B
KOHTpOe Mo coaepanuio remornobuHa coctasuno 14,03; 10,40; 9,79 1 12,28% coOTBETCTBEHHO.

3aknoyeHue. AHanmanpys Mopchonoryeckue nokasaTenu KpoBu NOAOMbITHBIX FPYNN CreayeT OTMETUTD,
YTO OHU HaxoounIuCb B npegenax U3MONornyeckoin HopMbl. MakcumarbHblid 3PMEKT HU3NONOrNYECKON HOPMbI
Habnogancs y upinnsat-6poinepos Il onbITHOM rpynnbl, KOTOpbIM K OP AONOMHUTENBHO CKapMAUBanM NOAWA Kanns
¥ NaKTOaMWUNOBOPUH.
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Uenb uccnedoganuli — yny4quieHue KIUHUKO-(hU3UOI02U4ECK020 COCMOSHUS OpeaHuU3Ma Xpskog-npoussodumeneli u
npogpunakmuka tdoddegpuyuma nymem egedeHusi 8 OCHOBHOU payuoH opaaHuyeckol ¢hopmbi buotioda — kopmosol dobasku
«[Tpocm». bbin npogedeH Hay4yHO-nPoU3BOACMBEHHbLIU ONbiM Ha Xpsikax-npoudgodumensx nopodsi flaHOpac. [lo npuHyuny
aHanoez08 6bu10 CchopmupogaHo 08e epynnbi Xpskos. XKueomHble codepxanucb 68 O0OUHaKOBbIX yCrogusx. Bce XpsiKu-
npoussodumesnu nonyyanu o0uHakoebili kombukopm CK-2 ¢ oduHakosbim codepxaHuem 0bMeHHOU sHepauu. PayuoH codepxarn
8 ceoem cocmase: 45% aumenst; 30% nweHuysl; 5% Kykypy3bl; 20% EBML. Xpskam-npoussodumensm KOHMPOnbHOU 2pynnbi
ckapmruganu ocHosHol payuoH (OP) 6e3 0obaeku, komopbili coomeemcmegosasn Hopmam B dns daHHoU eo3pacmHoll epyn-
nbi. B kombukopm XugomHbiM onbimHol epynnbi egodunu kopmogyto dobasky «[Tpocm» no 200 mMe Ha 2onogy 8 OeHb. Kposb
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0ns Mopghozemamonozuyeckux uccnedosaHull 3abupanu u3 SpeMHol 8eHbl 8 0OHO 8peMsi, ymopom A0 KOPMIIEHUS. B Hay4HO-
npou3sodCMBEHHOM ONbime U3y4eHo 8rusHuUe kopmogol 0obagku «[lpocm» Ha buoXuMuYecKUe U MOPEOIo_UYECKUE NOKa3a-
menu Kposu xpsikos-npoussodumenell. B pesynbmame npogederHbix uccredosaHuli 6bi10 ycmaHo8IeHO, YMO BKITHOYEHUE 8
PayUOH XusomHbIx onbImHOU 2pynnbi kopMosoli 0obasku «[Tpocm» cnocobecmeogarno ygenuyeHuto codepxarus lioda 8 yesb-
Hol kposu Ha 43,8%, 8 wemuHe — Ha 246,3%, mupokcuHa T4 — Ha 6,5% no cpasHeHUIo ¢ 0aHHbIMU NOKa3amensamu KOHMPOIb-
Hotli epynnkl. CodepxaHue 2100yIuHo8 8 CbIBOPOMKE KPOBU ONbIMHbIX XUBOMHbIX bbi10 Ha 5,1% 6onbwe, Yem 8 KOHMPOIILHOL
epynne, obwe2o benika — coomeemcmeeHHO Ha 7,6%. Hucno apumpoyumos 8 Kposu XusomHeix, komopbiM k OP gknovanu
dobasky «[pocm» 8 meyeHue onbIMHO20 nepuoda bbiio ebiwe Ha 22,1%, apumpoyumos — Ha 22,1%, eemamokpuma — Ha
17,1%, 4em 8 koHmpone. lpu uccnedosaHuu cocmasa 6esnoll Kposu Xpsikog-npoussodumeneli, KOMOPbIM CKapMIIUBaU Kop-
mogyto dobasky «[Ipocm», y onbImHbIX XUBOMHbIX Habmodanoce NoHUXeHue obuje2o yucna nelikoyumos Ha 5,8%, Yymo cno-
cobcmeosano NosbIWEHUI0 3aUWUMHbIX U NPUCNOCOBUMENbHbIX Peakyull U CHUXEHUI0 aHMU2EeHHOU, MOKCUKOM02Uu4ecKol
Hagpy3Ku Ha Op2aHu3M.

OpHWM 13 BaXHEWLIMX (PaKTOPOB MOMHOLEHHOTO MUTaHUS CBUHEN ABNseTCs obecneyeHne ux Heobxoau-
MbIMU MUKPO-, MaKpO3rieMeHTamm, YTo B 6OMbLUION CTeneHn onpeaenseTcs GuoreoXMMUYeckon XxapakTepucTKomn
30Hb! [6].

HegocTaTok unm u3bbITOK MUKPO3NIEMEHTOB COMPOBOXAAETCS HapyLUEHNEM 0OMEHA BELLECTB, CHUKEHWEM
NPOAYKTUBHOCTY, HapyLLEHeM npoLiecca CuHTe3a )epMeHTOB, FOPMOHOB, BUTAMUHOB 1, B KOHEYHOM CYETE, MOXET
MPUBECTYN K BO3HUKHOBEHWIO Pa3NYHbIX 3aboneBaHum [7].

K >ku13HEeHHO HeobxoayMbIM MUKpOINeMeHTaM OTHocuTCS 11og. OCHOBHas ponb ero obycroBreHa npucyT-
CTBMEM B COCTaBe TUPEOWOHBIX FOPMOHOB, KOTOPbIE PErynmupylT OCHOBHOW OBMEH, pacxop yrneBoaos, Genkos u
KUPOB B OpraH13me, npoLecchl Tennoobpa3oBaHns, OKasblBalOT BISHUE HA POCT, pa3BuThe, OYHKLMM BOCTIPOU3-
BOACTBA.

MuHepanbHbI COCTaB paLyOHOB MO o4y KOPPEKTMPOBasca B BALE MOAWAOB U MOAATOB, YTO HE COOTBET-
CTBYET CMpOCY OpraHu1aMa u CyxuT OBHOM U3 NPUYMH Hanmyins nobOYHOro, OTPULIATENBHOMO apdeKTa NoaHbIX A0-
6aBok. CurbHble OKUCIUTENbHbIE CBOWCTBA 1ofaTta Kanus noBpexaanT (PepMeHTaTUBHbIE CUCTEMbI U BbI3bIBAKOT
nosiBNIEHNE CynepoKCUAHOro pagukana [3]. Ans ycTpaHeHns yka3aHHOro HeocTaTka NPOMbILLAEHHOCTb MPUCTYNnAa
K BbINycky kopMoBOil fobaBku «[1poCT», U3rOTOBMEHHON HA OCHOBE MOOMPOBAHHOIO MOFIOYHOro Berka u npeacTas-
nsoLen cobor cMecb NOMHOLEHHbIX 6EMKOB CbIBOPOTKM MOMOKa, cogepxalumx 2,5% KoBaneHTHO-CBA3aHHbIX C HU-
M1 aToMoB 1oaa. Vof BCTPoeH B MOMeKynly aMMHOKUCOTbI TMPO3MHA (MMM TUCTUAMHA) U UMEET MONOXUTEMbHYH
BaneHTHOCTb (I*). CBAsb Moga ¢ Genkamn kopMoBon fobaBku «[pocT» 0brafaeT BbICOKOW CTabMNBLHOCTLIO Mpu
Harpese A0 300°C, yCTOMYMBOCTBIO K CBETY, K HAarpeBaHuto npu AnUTeNbHOM XPaHEHWM, YTO rapaHTupyeT ero co-
AEepXaHue nNpu Npon3BOACTBE Pa3NMYHbIX MPEMUKCOB W CTAPTEPHBIX KOPMOB AMS XMBOTHbIX. [1poBeseHHbIe uccne-
[0BaHus 1Mo 3 EKTUBHOCTY NPUMEHEHUS NIOACOAEPKALLEN KOPMOBON A06aBkM «[1poCT» B XMBOTHOBOACTBE SBNS-
tOTCS aKTyanbHbIMM 1 NEPCMEKTUBHBIMM.

Uenb uccnedosaHuli — ynydleHWEe KMWMHUKO-(DU3NOMOTMYECKOr0 COCTOSHUSI OpraHuM3mMa  XpsikoB-
npoussoauTenen u npodunaktuka nogaeduumnta nyTem BBEJEHWS B OCHOBHOW PaLMOH OpraHuveckoin ¢opmbl
Buoiopa — kopmoBor fobasky «[1pocT».

3adayu uccnedoeaHuli — W3y4nTb KIMHWUKO-COM3NONOMMYECKOE COCTOSHUE OpraHM3Ma no Mopdo-
remMaTonorMyeckM nokasatensm npu UCMomnb30BaHUK B NPeMMKCax KopMoBOM Ao6aBku «[1pocT», N3yunTb GyHKLN-
OHanbHOe COCTOSHWE MEYEHN NO COLEPXKaHWM0 B CbIBOPOTKE KPOBK BUMpyBrHa 1 akTUBHOCTW anaHuH- 1 acnapTa-
TaMUHOTpaHCaMMHa3.

Mamepuanbi u memodsbi uccnedosarull. B 000 «Mscoarponpom» Camapckoi obnactu Bbin npoBeaeH
Hay4YHO-NPOU3BOACTBEHHbIN OMbIT HA XPSKAX-NPOM3BOANUTENSX NOPOAbI NaHapac. 1o NpuHUMNY aHanoros, COracHo
cxeme onbiTa (tabn. 1), chopmmpoBanu ase rpynnbl XpskoB. XKWBOTHbIE COLEPXKanuCb B OAMHAKOBbIX YCIOBUSIX.
[MoeHune ocyLLecTBNANN U3 NOUMOK, KOPMNEHWe ABa pasa B [eHb.

Tabmuua 1
Cxema npoBeJeHnA onbITa
[pynnbl Kon-Bo X1BOTHBIX, ron. CocTas pauvoHa
KoHTponbHas 3 OP
OnbiTHas 4 OP + 200 mr/ron B AeHb KOPMOBOI f06aBKM «[TpocT»*

[MpumeyaHme; * kopMmoBas fobaBka «[poCT» — opraHNYeckuit ioa,.

Bce xpskv nponssognTeny nofyvany oguHakoBbii kombukopm CK-2 ¢ cogepxaHneM 0OMEHHOW 3Heprim
9,3 MIx; OKE — 0,93; O3 - 307,4 kkan. PaumnoH cogepxan B cBoem coctase: 45% sumeHs:; 30% nweHuysl; 5% Ky-
kypy3bl; 20% BEBM[ (tabn. 2).

Xpsikam-npou3BOAMTENSM KOHTPOMbHON rpynnbl ckapmveany OP 6e3 pobasku, pauyoH COOTBETCTBOBAS
Hopmam BWDK ons gaHHoOW BO3paCTHOW rpynnbl XWBOTHbIX [8], B KOMOMKOPM XXWBOTHBIM OMbITHOW TPYNMbl BBOAWM
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no 200 Mr Ha ronosy B AeHb KOpMOBOW o6aBku «[pocT» (opraHuyeckuit od). Kposb Ans MopdoremMmaTonormieckux
nccneaoBaHuin 3abupanit U3 SPeMHO BEHbI B OBHO BPEMS, YTOPOM A0 KOPMITEHNS.

Tabnuya 2
Cocras bBML ans xpsikos-npoussoautenei (20%)
KonuyecTso Ha 1 T no rpynnam
KOMMOHEHTBI
KOHTPOIIbHast OnbITHas
Butamunbl: A, Thic. ME 10000 10000
I3 Tbic. ME 2000 2000
E, Thic. ME 200 200
Ks, it 2500 2500
By, i 5000 5000
Ba 1/t 18750 18750
Bs, ri1 75000 7500
Bs, /1 75000 75000
Bs, /1 5000 5000
B1, Mr/T 150000 150000
Bc, ri 15000 15000
By, mr/T 750000 750000
XKeneso, 1/ 800,100 800.100
Megp, it 100,000 100.000
Linnk, it 350,000 350.000
MapraHeu, /T 200,260 200.260
AHTUOKCUOAHT, ef. 220,000 220.000
Wog, r/t 2,100 200 mr/ron B AeHb kKopmoBoil fobaBku «ITpocT»
Cenen, it 1500 1500
HanonHutenb (0Tpy0u + Kpyna 13BECTHSKOBAS), KT [o 1000 [o 1000

C nomouybto aHanmaatopa ABC VET (Horiba, ABZ, ®paHuus) onpeaensnu cogepxaHue NeikounToB, 3puT-
pOLMTOB, reMornobuHa, reMaTokpuTa B KpOBY XMBOTHbIX.

Broxmmuyeckve nokasatenu cbiBOPOTKW (Mna3mbl) KpoBu — oBwimii 6enok, anbByMuH, MOYEBHHY, KpeaTu-
HWH, xonectepuH, docdonunuabl, Tpurnuuepuasl, HOXK, rniokosa, Gunupybun obwmin, AnAT, AcAT, docdop,
KanbLUui, Xenes3o, MarHui, xnopuabl, L onpegensnu ¢ NOMOLLbK aBTOMATAYECKOro BMOXMMUYECKOrO aHann3aTo-
pa Chem Well (AwarenessTechnology CLUA; itog — no MY 31-07/04; TUPOKCWH, KOPTU30M — C NOMOLLIbIO UMMYHO-
(hepMeHTHOro aHanuaatopa. MonyyeHHble LdpoBble AaHHble Obin 06paboTaHbl CTaTUCTUYECKM C MCNONB30BAHM-
em nporpammbl Statistika 6.

Pesynbmamsi uccnedogaHuil. BkntoueHne kopmoBoi fobaBku «[1pocT» B paLMOH OMbITHBIX XUBOTHbIX
cnocobCTBOBANO HEKOTOPOMY M3MEHEHMIO MoKa3aTenen KpoBW. B onbiTHOW rpynne konmyecto obuiero Genka
anbbyMWHOB B CbIBOPOTKE KPOBM XPSKOB-NPOWN3BOAMUTENEN, NOMYyYaBLUKMX KOPMOBYIO f0bBaBKy «[1pocT» npakTu4ecku
He 0TNMYarnoch, OT TAKOBbIX NOKA3aTeNem y XMBOTHbIX KOHTPOMbHOM rpynmbl.

CopepxaHue rnobynHOB B ChIBOPOTKE KPOBM OMbITHBLIX XMBOTHbIX ObINO Ha 5,1% 6onblue, YeM B KOH-
TPONbHOM rpynmne. PocT konnyecTsa rnobynHOB B CbIBOPOTKE KPOBYW OMbITHBIX XWUBOTHBIX MMEET BaXHOE NpaKTHye-
CKOE 3HayeHue, MoCKONbKY rMoBynuHbI BbINOMHAIOT TPAHCTMOPTHYIO U 3aLUMTHYI0 (PYHKUMIO B OpraHn3mMe, yCunneas
Hecneyngmuyeckme 3alunTHbIe MexaHu3Mbl, MOCKOMbKY Gonbluasi YacTb aHTUTEN HaXOAWTCA BO opakumm rnobynu-
HOB. OHMM 13 NyTEel YBENUYEHNS KOHLEHTPpaLMK rnobynuMHOB B NPOBELEHHOM OMbITE MOXET ObITb NOCTYNNEHNe B
OpraHM3m C OpraH14eckum MOLOM MOHOB NOAa, cnocobeTByoWMX 06pa3oBaHuto aHTuTenN [5].

Hapsgy ¢ cogepxaHuem obuiero Genka BaxHeNLWNM nokasaTeneM, XxapakTepuayoLLmm ypoBeHb 6enkoBoro
obMeHa B OpraHu3me, CryXuT KOHeYHbI NpoaykT BenkoBoro obmeHa — modeBmHa [1]. MpoBeaeHHbIe nccneaoBaHus
rnokasanu yBenu4yeHne aToro nokasarens B KPOBW XWBOTHBIX OMbITHOM rpynnbl Ha 7,6 % OTHOCUTENBHO KOHTPOMBHOM
rpynnbl. TO MOXHO paccmaTpuBaTh Kak (hakTop, OTpaKatoLLmii ONTUMU3ALMIO MCONb30BaHMS a30Ta BO BHYTPUKIe-
TOYHOM MeTabonname, Tak Kak BonbLias YacTb aMUHOKICIOT, MOCTYMMBLUKMX C KOPMOM, UCKIOYaeTCs 13 katabonu-
YeCKuX NpOLIeCCOB M UCnonbayeTcs B BuocuHTese benka (tabn. 3).

Tabnuua 3
Buoxummueckme nokasatenu CbIBOPOTKM KPOBU Y XPAKOB
[pynnbl
[Nokasatenb
KOHTPOIbHAs OnbITHas
O6Lwuin 6enok, r/n 86,9+9,1 85,2+2,5
AnbbymuH, r/n 437412 39,8+1,7
InobynuH, r/in 43,2+1,9 45,4442
MoyeBasi kucnota, MKMOMb/N 12,1418 15,540,0
MoyeBuHa, MMonb/n 6,6+0,5 71+1,4
KpeaTHuH, MkMonb/n 125,7+13,6 132,947,7
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B kpoBM OMbITHBIX XMBOTHbIX ObIN0 0GHAPYKEHO YBENNYEHNE KOHLIEHTPALMWN MOYEBON KUCMOTbI NO CPaBHe-
HWIO C KOHTPOmNeM Ha 28,1%. 370 cBSA3aHO, NO-BUAMMOMY, C fyyLIei SHEProobeCrneyeHHOCTbH KIBOTHBIX OMbITHOMN
rpynnbl.

CopepxaHue KpeaTHUHa B CbIBOPOTKE KPOBW XKMUBOTHbIX 06enx rpynn 6610 B npeaenax husnonornieckoi
HOPMbI, XOTS B OMbITHOW rpynne AaHHbIA Nokasatenb Obli 6onbLue Ha 5,7%, YTO YKa3biBAET Ha NOBLILLEHHYO aKTUB-
HOCTb 0OMeHa BELLECTB B OPraHM3Me XKWBOTHbIX OMbITHOM Pynnbl, CBUAETENLCTBYS O Bofiee MHTEHCMBHOM YPOBHE
OKWCTUTENBHO-BOCCTAHOBUTENBHBIX MPOLIECCOB B MbILLEYHON TKAHN XPSAKOB [2, 4].

[obaBeneHne B paunoH XpskoB-Npou3BoauTENen KOpMoBOA [06aBku «[1poCT» OKasano MoNoXWUTEeNbHOE
BNMSIHWME HA MOPGOreMaTONOrMYECKMA COCTaB MX KpOoBW (Tabn. 4).

Uncno apuTpoumuTOB B KPOBM XMBOTHbIX B OP KOTOpLIX BKMOYanu fobasky «[1pocT» B TEYEHME OMbITHOMO
nepuoaa coctasuno 9,4+0,8, uto Ha 22,1% Bbllle, YeM JaHHbIA NoKa3aTerb XMBOTHBIX KOHTPOMbHOM rpynnbl. W3-
MEHEHWe YPOBHS reMornobuHa B KpOBM XWBOTHbIX OMbITHOW rPynnbl COOTBETCTBOBANO AMHAMMUKE KONMWUYECTBA 3pUT-
pounToB, U Bbino Bonblie Ha 22,1%, rematokputa — Ha 17,1% No CpaBHEHWIO C 4aHHbIM NokasaTenem Xpsikos-
NPOW3BOAMTENEN KOHTPOIBHON rpynMbl, YTO NONOXUTENBHO XapakTepusyeT COCTOSHMUE UX 300poBbs. [pocnexusa-
nacb TEHOEHUMS YBENNYEHUS YPOBHS reMOrfiobirHa Y KMBOTHbIX, KOTOpbIM kK OP fobaBnsnm opraHnieckni iog, 4To,
BO3MOXHO, OOBACHSIETCS HANMYMEM B HEM Xenesa B NIerko 4OCTynHoN hopMe Ans YCBOEHUs opraHnamoM. ockorb-
Ky JKene3o SBMSAeTCS OCHOBHLIM KOMMOHEHTOM AbIXaTeNbHOMO MUFMEHTa KPOBM — reMOornobuHa, MOXHO roBopuTh 06
YCUNEHUN [JbIXaTeNbHOM (DYHKLUMM KPOBM KMBOTHBIX. YTO 0COBO aKkTyanbHO MNpU MCMOMb30BaHUM  XPSKOB-
npou3BoauTEnen.

VccnepoBanne coctaBa Gernoit KpoBM XPSKOB-MPOW3BOAMTENEN NoKasano, YTo BkntoyeHne B OP kopMoBOM
no6aBku «[pocT» BNMSET Ha Hecneunuyeckne 3allnTHbIE PaKTOPbl OPraHU3Ma XNBOTHBIX. MexaHn3Mbl 3aLUUTHBIX
CWN OpraHM3mMa pasHoobpasHbl W AEMCTBYIOT COBMECTHO, JOMOMHAS APpYr Apyra. Y XMBOTHbLIX OMbITHOW Tpymnmbl
Habnoganock NoHMkeHWe obLiero yicna nenkounToB Ha 5,8% B npegenax HOPMbI, a B KOHTPOSE UX KONMYECTBO
He3HauMTEmNbHO BO3pacTaro. Y KWBOTHbIX OMbITHOW rpynmbl Habmoaanoch MOBbILEHNE 3aLWMUTHBIX U Npucnocobu-
TENbHbIX PeakUuin, Ha oHe HopmanuaaLuu o6LLero Ynucna NENKOLMTOB U CHXKEHWS aHTUrEHHOM, TOKCUKONOrnye-
CKOW Harpy3ku Ha opraHuam.

B xoge akcnepumeHTa BbIno YCTaHOBEHO YBENWYEHNE aKTUBHOCTW (DEPMEHTOB NepeamMmmMHIPOBaHMs B Cbl-
BOPOTKE KPOBW Y XMBOTHbIX OMbITHOM rPYMMbl, MO CPABHEHMUIO C KOHTponeM (Tabn. 5). COOTBETCTBEHHO aKTUBHOCTb
AcAT Bospocna o 50,0+13,2 ME/n, 4to Ha 23,2% Huxe, YeM B KOHTpone, akTueHocTb AnAT — go 37,8 £7,1 ME/n,
Ha 16,8% Huxe KOHTPONS. JTO CBUAETENLCTBYET 06 YCMNEHMM NPOLECCOB NepeaMnHUPOBaHIS NMPK MCMOMb30BaHNM
kopmoBom fobasku «[1pocT».

Tabnuya 4
MopdoremaTtonorniyeckne nokasaTenm KpoBn Xpsakos
lNoka3atenb pyne
KoHTponbHas, OP* onbiTHas, OP + 200 mr/ron/geHb kopmoBon Aobasku «MpocT» **
OpuTtpoumTsl, 1012/n 7,740,6 9,440,8
[emorno6wH, MMonb/n 121,8+10,8 143,145,9
l'ematokpuT, % 54,4146 63,7+2,9
JleikounTbl, 109/n 16,5+2,7 15,6+1,7
Mpumeyanme: *OP — 0CHOBHOI paLoH; ** kopmoBast obaBka «[1pocT» — opraHn4eckmii ihoa.
Tabnuya 5
Broxmmmnyeckmne nokasartenm (*)yHKLI,VIOHaﬂbHOFO COCTOAHNA NEYEHN N S3HOOKPUHHDBIX Xene3 Y XpsaKoB
[pynnbl
lNoka3atenb

KOHTPOsbHas OnblTHas
Bunupy0uH obLwmin, MKkMonb/n 8,7+1,2 6,3+0,7
Tpurnuuepmabl, MMOnb/N 0,55+0,03 0,58+0,00
docchonmnugsl, MMonb/n 3,240,1 3,240,1
AnAT, ME/n 45,4+6,6 37,847,1
AcAT, ME/n 65,146,1 50,0+13,2
Xonectepon, Mmonb/n 2,1+0,3 2,310,2
[ noko3a, MMonb/n 3,2+0,4 2,840,3
KopTuaon, Hmosb/n 484,0+220,6 424,5+£117,0
TupokcuH, T4, HMonb/n 35,1+4,3 37,432

YrneBsogpbl COCTaBMAT HEBOMbLLYIO YacTb TeNa XKUBOTHOIO, 3TU 3anackl HE3HAUMTENbHbI 1 YAOBNETBOPSIOT
noTpebHOCTM B SHeprv Nnwb Ha 10-12 4. XapakTepHbIM nokasaTenieM YrreBoaHOro obMeHa SBRSETCS YPOBEHb
FTIOKO3bl B KPOBM. 3TO BAXKHbIA rEOMECTATUYECKUIA KpUTEPWIA (DM3MOMNOro-OMOXMMIUYECKOrO CTaTyca OpraHuamMa xu-
BOTHbIX, TaK KaK NPy CHUKEHWUM KOHLEHTPALMK TMIOKO3bl (Caxapa) B KpOBW MOryT HacTynaTb Cydoporu, noteps co-
3HaHKS, NOCKOMbKY FMOKO3a SBMSETCH OCHOBHBIM UCTOMHWMKOM 3Heprum ans LIHC. MMpu noBbIeHNN YPOBHS MHOKO3bI
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OHa YaCTUYHO MEepPEXOAMT B FNKOTeH, KOTOPbIA SBASETCS PE3EPBOM AMNS OpraHM3Ma 1 YaCTUYHO BbIAENSETCS C MO-
oM.

AHanua cogep)xaHns rnoKo3bl B KPOBM NOAOMbITHBIX XWUBOTHBIX NOKasar, YTo Npu UCMONb30BaHUK B COCTa-
Be OP ioacomepxalueit kopMoBon AobaBki HAbmo4anoch CHUXEHUE KOHLEHTpaumm rmoko3bl Ha 0,9%. CHnkeHve
KOHLIEHTpaLMK TMOKO3bl B KPOBM XPSKOB-NPOWU3BOAUTENEN A0 HWKHMX FPaHUL HOPMbI MPU CKapMIMBaHUM WOACO-
AepxaLlei kopmoBon Jo6aBkW, BO3MOXHO, 0OBACHAETCA MHTEHCUBHBIM UCNOSIb30BAHMEM TIHOKO3bl B KAYECTBE UC-
TOYHMKA SHEPrUK, a TaKkkKe, BOIMOXHO, ANS CUHTE3a MNKOreHa, MHTEHCUBHOIO TEYEHUS METaboNMYECKIX NpoLEeccoB
B OpraHM3Me XWBOTHbIX. Y OMbITHBIX XWBOTHbIX Habroganock yBenunyeHue xonectepona Ha 9,5%, aToT nokasatesb
Haxoauncs B npeaenax uanonornveckon HopMel.

Konunuectso obLiero GunnpybuHa B KpOBM 3aBMCUT OT pacnaga remornobuHa, MMornobuHa u LMTOXpOMOB.
Y KMUBOTHbIX, MOMyYaBLUKMX KOPMOBY0 [106aBKy «[poCT», [aHHbIA MokasaTenb cocTaBun 6,3 MKMOMb/M Ui Bbin
MeHbLLUE Ha 27,6% NO CPaBHEHMIO C aHANOMMYHbIM NOKa3aTENEM XUBOTHBIX KOHTPOSIBHOW rPYNMON.

KneTouHast membpaHa obriagaeT CBOACTBOM MACTUYHOCTK, @ pereHepaLmst TkaHen opraHnama npoucxoant
npu yyactum BonbLuoro konudectsa docdonunuaos. Cogepxanne oconuniaoB Y XUBOTHBIX OMbITHOW Tpymnnbl
COCTaBWmO 3,2 MMOMb/M, MO CPABHEHMIO C JaHHbIM MOKa3aTeNEM Y KUBOTHbIX KOHTPOMBHOW TPpynMbl U3MEHEHWA He
Obino. KopTiaon cekpeTupyeTcsi HapyxHbIM crioem (Kopown) HagnoveyHnkoB nog BosaeincTanem AKTT u aBnsetcs
PErynsiTopom YrneBogHoOro obmMeHa, ero KoMM4ecTBO B CbIBOPOTKE KPOBYW XMBOTHBIX KOHTPOMBLHON M OMbITHOW rpynn
ObII0 NpaKTUYeckn ognHakoBbiM — 484,0+£220,6 n 424,5+£117,0 HMONb/A.

IMpu cCkapmMnMBaHWK XpsikaM OCHOBHOTO paLMOHa C MOACodepallen KopMoBOi f0DaBKOM, codepxaHne Tu-
POKCWHA B KPOBW XMBOTHbIX cOCTaBuno 37,4+3,2, 4To Ha 6,5% GorblLue, YeM Y XMBOTHbIX KOHTPOMBHOM rpymMbl.

CnepoBartenbHo, fobaBneHne WOAcoAepkalleidl KopmoBOM A00aBKM B pauuoOH XpsikoB CrnocobeTayer
YKPENMEHMo 3aLLUMTHBIX Ci1, MPUCNOCOBUTENBHBIX PeaKLmMin OpraHuama, CTUMYIpYeT TeueHne BenkoBoro obmeHa,
4TO NPOSIBNSETCS B NOBbILIEHUM AaKTUBHOCTW (DEPMEHTOB NepeamM1HNPOBaHMS.

docchop 1 KanbLmMin TECHO CBA3aHbI Mexay coboit B 0OMeHe BeLlecTB, 1 1x HeobX0AMMO paccMaTpuBaTh
COBMECTHO. Pocchop obpasyeT ¢ Benkom, KUPHBIMK 1 APYIMMI KUCIIOTaMu BOMbLIOE YNACIIO KOMMMEKCHBIX COeauHe-
HWI BbICOKOW BMOMOTMYECKON aKTUBHOCTI — HYKNeonpoTenapl, Neuntud 1 1.4. Conm kanbuus aenstoTca obssarens-
HbIM (PU3MONOTNYECKMM KOMMOHEHTOM NPOLECCa CBEPTLIBAHWS KPOBU, CMOCOBCTBYS NpeBpaLLeHnto NpoTpoMbuHa B
TPOMOUH.

Tabnuua 6
Conep»(aHme MUHEpParbHbIX BELIECTB B CbIBOPOTKE KPOBU XPAKOB
[pynnbl
[Nokasatenb

KOHTpPOJIbHAs OnbITHas
Kanbuui, mmons/n 2,7+0,1 2,610,1
®ochop, MMonb/N 2,4%0,2 2,510,2
Marnui, Mmons/n 2,010,1 1,6+£1,0
XKeneso, mkr/% 30,4+2,8 28,8+1,0
Xnopwabl, MMOIb/N 89,1+0,3 89,942,0
LLlenoyHas ocdpatasa, MMOMb/Y.JI. 86,7+12,2 755+11,1
Wop, uenbHoit kposw, MKr/ % 65,7£18,7 94,5+17,8
Won B wetuHe, MKr/kr 108,0+5,8 374,0+69,0

Mo pe3ynbTatam BUOXMMUYECKOrO aHanm3a ChIBOPOTKM KPOBM XMBOTHBIX OMbITHOW rpyNnbl, NOSyYaBLLEen K
OP 1opcomepxallyto kopmoByto [LobaBKy, coaepkaHue Kanbuns W ocdopa B CbIBOPOTKE KPOBW XPSKOB-
MPOW3BOAMTENEN OMbITHOW FPYNMbl MO OTHOLUEHWIO K KOHTPOSBHON ObINO NPaKTUYECKU OAMHAKOBLIM, HAXO4ACh Ha
HVKHEN rpaHuLe pr3nonornieckon Hopmbl (Tabr. 6).

MMpu nccnefoBaHUM LienbHOM KPOBU XMBOTHBIX OMbITHOW PYnMbl, PETUCTPUPOBANU YBENUYEHNE Cofepxa-
HWA Moga Ha 43,8% no OTHOLLEHWIO K KOHTPOIbHOW rpynne. CrnegyeT 0TMETUTb, YTO BKIoYeHue B cocTtaB OP iog-
coaepxaLlen KopMoBOi [0DaBKM MOMOXKUTENbHO CKA3anoCb Ha OTMIOKEHWW MOAA B MOKPOBHOM BOMOCE OMbITHbIX
XMBOTHbIX. B NpoBefeHHbIX NCCNefoBaHUsX CogepxaHue NoAa B LETUHE XMBOTHBIX OMbITHOM rpynnbl 6bino 6onb-
e Ha 246,3%, TupokcuHa T4 — Ha 6,5% Mo CpaBHEHWIO C aHanoraMn KOHTPOMBbHOW rpynMbl. ITO CBUAETENBCTBYET O
nyyLIem MCronb30BaHNW XWUBOTHBIMM OMbITHOW FPYNMbl OPraHNYECKOro NoAa W NyullemM TKaHeBOM MeTabonmame.

3aknroyeHue. BknoyeHne B COCTaB OCHOBHOIO paluoHa Moacodepxaluein kopmoon fobasku «lpocT»
0OKa3ano MonoXxuTenbHoe BRMsSHUE Ha MeTabonuyeckne NpoLecchl, NPOSBASIOWEecs B ONTUMMU3aLMM Broxumnye-
CKMX NOKa3aTernen, akTMBHOCTU OTAESbHbIX PepMEHTOB 1 MeTabonMTOB a30TMCTOrO W YrNeBogHOro obMeHa, yeune-
HWUW 3aLLUMTHBIX CWUI OpraHn3ma.
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Llens uccnedogaHusi — pa3pabomambe MexHOM02UU XUMUYECKO20 BHEOPEHUST NOMTYYEHHbIX HUSKOMOMIEKYAPHBIX NPo-
OyKmoe C KosanieHMHO c8s3aHHbIM (io0oM 8 buodezpadupyembie Mampuybi (2ULUPPU3UHO8as KUCIOmMa) ¢ NOMYyYeHUEM HaHo-
ducnepcHbIX KOMNO3Umos, cnocobHbIX K A03uUposaHHOMYy omuyenneHuto tioda in vivo. OOHUM U3 KU3HEHHO 8aXHbIX MUKPOAne-
meHmos sienisiemces Uod. BHeceHue liodcodep)awjux KOMNOHEHMO8 8 NPodyKMbI NUMaHUs SI8IAEMCS NPO2PECCUBHOL MEXHO-
noauell u cnocobemeyem 80CNOHEHUKD Hedocmamka oda 8 opaaHu3Me venoseka. Haubonee uHmMepecHbl COEAUHEHUS, 8
KOMOPbIX HeOp2aHu4ecKul (00 XUMUYECKU C8Si3aH C Op2aHuyeckol Mampuyel. M3yyeHbl npoyecch! 0bpa3ogaHusi KoMniekca
«0-LiodbeH3oliHas Kucnoma--enuyuppu3uHosas KUcIoma» U MexaHu3Mbl UHKancynupogaHus 5-liod-6-memunypayuna 8 HaHo-
pasmepHyro buodezpadupyemyro Mampuuy — B-2nuyupPU3UHOBYH KUCIOMY C NOMOWbH (DU3LUKO-XUMUYECKUX Memo0o8 aHasu-
3a — UK-, YO- u SIMP-cnekmpockonuu. [pogedeHa oueHka HaHopasMepHOCMU CUHME3UPOBaHHbIX (1006UOOpP2aHUYECKUX KOM-
nnekcog Memodom y1a3epHO20 HaHOCMPYKMYPHO20 aHasnu3a. M3ydeHbl npoyeccsi 0etiodupogaHus 0-Uod6eH30UHOU KuCIombi
in vivo memodom ebicokoaghghekmugHoll xudkocmHol xpomamoepaguu. lNposederHble uccnedogaHus cgudemenbcmsyom o
6uodocmynHocmu CUHME3UPOBaHHO20 HAHOCMPYKMYPUPOBaHHO20 Lio0co0epx)alie20 Op2aHOMUHEePaIbHO20 KOMNIIEKCa.

[nsa nopoepxaHus 300poBbs YenoBeka 0C0boe 3Ha4eHUe MMeeT MOMHOLEHHOE U PErynspHoe CHabxeHne
OpraHM3mMa MUKpO3NeMeHTaM1 1 BUTaMuHamu. OZHUM MX KU3HEHHO BaXHbIX MIKPOSNIEMEHTOB ABnseTcs itoa. Mo
SBNSETCA €ANHCTBEHHBIM M3 U3BECTHbIX B HACTOSILLEE BPEMS MUKPOINEMEHTOB, Y4aCTBYIOLLMX B MOCTPOEHUN FOp-
MOHOB LUWTOBMAHOM Kenesbl — TUPOKCKUHA N TPUNOATUPOHMHA. Kak M3BECTHO, B pe3ynbTaTe HeaocTaTka noga y Je-
foBeKa BO3HWKAIOT HApYyLUEHWS B (PYHKLMOHANBbHOWM akTUBHOCTY LMTOBMAHON Xenesbl, YTO MOXET CrnocobCcTBOBaTh
BO3HMKHOBEHMIO psina 3abonesaHuit. Y B3pochbiX AeULMT NOAA CHUXAET YMCTBEHHYIO M (buandeckyto paboTocno-
coBHOCTb, CNOCOBCTBYET Pa3BUTUIO OXUPEHUS, FTOPMOHAbHO-MeTabonuyeckux cABnUroB, (MBPO3HO-KNCTO3HON BO-
Ne3HN MOMOYHBIX Xenes, UMMyHogdeduumnTa 1 octeonoposa. JeduuuT noga MOXKET OKasblBaTb HeraTWBHOE [ei-
CTBME Ha CEPAEYHO-COCYANCTYI0 CUCTEMY, a YBENuYeHWe ero notpebneHus 6naronpusTHO BIMSET Ha QYHKUMOHK-
POBaHME CUCTEM KPOBOCHabXeHMs [8].
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BHeceHue ioacogepxallmx KOMNOHEHTOB B MPOAYKTHI MUTAHUS SBMSETCS NPOrPECCUBHOMA TEXHOMOMMEN
NO3BONSET 3HAYNTENBHO CHU3NTL HEAOCTATOK 0@ B OPraHMaMe yenoseka. MoanposaHie npoaykToB NUTaHNs BO3-
MOXHO NyTeM BBEAEHMS NMBO opraHnyecknx, bo HeopraHuyeckux dopm Moaa [1, 3, 6, 7]. OboralleHre NpoayKToB
MUTaHUS MUHEPanbHBIMI CONSIMW 10fa SBMSETCS CambiM MPOCTbIM, AELeBbIM U APdeKTUBHBIM Cnocobom Macco-
BOW MOZHON NPOUNAKTUKK, HO 3TOT Crnocob nMeeT psg HeLoCTaTKoB. VI3BECTHO, YTO MUHEparbHbLIN NOA, SBNSSCH
Ype3BblYaNHO aKTMBHbLIM BELLECTBOM, CMOCODEH BCTYNaTb B XMMUYECKME peakLui C OpraHnYecKMMM BELLECTBaMM
OpraHu3ma, paspyLuas U Ka4ecTBEHHO U3MEHSA X CTPYKTYpy. OpraHn4eckuin 1104, B OTANYME OT MUHEPAIbHOrO,
HaxoauTCs B CBA3AHHOM COCTOSIHUM U B peakuuu He BcTynaet. K ToMy xXe Moj OpraHMYeckux COeauHEHWUA nyJLue
yCBaMBaeTCs, a ero M3MULLKK — NErko 9BakyupyloTCs U3 opraHuama 6e3 ToKCcuyecknx apgekTos, Hanpumep and-
hy3Horo Tokcuyeckoro 3o6a [5]. [laHHyto hopmy oda nerko 4o3mpoBaTh.

B cBA3M C 9TMM B HacTosLiee BpeMs Y uccrnegosateneil 0cobblit MHTEPEC BbI3bIBAIOT COEANHEHMS, B KOTO-
PbIX HEOPraHMYeCKUiA M0a XMMUYECKN CBA3aH C OpraHnyeckon matpuuein. OgHako He BCe BUAbI MaTpUL, MCMOMb3ye-
Mble Ang cTabunusauuv noaa, COBMECTUMbI C TEXHOMOMMAMM NPOWU3BOLCTB MULLEBLIX NPOAYKTOB [4]. Kak npasuno,
opraHuyeckas MaTpuua gomxkHa obnagatb XOpoLen pacTBOPUMOCTbIO, ObiTb YCTONYMBOM K CeaMMEHTaummn 1 obec-
neynBaTb NPONOHIMPOBaHHOE BbICBOBOXAEHWE OHOB 1Mofda 13 eé cocTasa [2].

Lenb uccnedoeaHuli — pa3paboTaTb TEXHONMOMMM XUMMYECKOTO BHEAPEHUSI MOMYYEHHbIX HWU3KOMOMEKY-
NAPHbIX NPOAYKTOB C KOBANEHTHO CBSA3aHHbIM 1040M B Brogerpagmpyemble MaTpuubl (FMMLMPPU3NHOBAS KUCMOTa) C
nomnyyYeHneM HaHOAMCNEPCHbIX KOMMO3UTOB, CMOCOBHBIX K A03MPOBAHHOMY OTLLENSIEHMIO 104a in Vivo.

3adayva uccnedosaHull — N3y4eHNe MEXAHN3MOB MHKANCYNMPOBaHNs 0-AOAOEH30MHONM KUCNOTbI U 5-Hoa-
6-MeTunypaumna B HaHopasMepHyo bruoaerpagupyemyro MaTpuLy — B-ruLMPPU3NHOBYIO KUCOTY, @ TaKke OLeHKa
NpoLLeCCcoB AeA0ANPOBAHMS HAHOKOMMO3UTa «0-NOABEH30MHAs KUCNOTa — B-IMULMPPU3NHOBAS KUCTOTax in Vivo Me-
TOAOM XpoMaTorpacuyeckoro aHanuaa CbiBOPOTKW KPOBU Y TabopaTopHbIX KpbIC.

Mamepuanbi u memodsbi uccnedogaHuil. B pabote ucnonb3oBanuch CneayloLne peakTuBbl: NOL Kpu-
cTannuyeckun (4ga), B-rmmumppuanHoBas kucnota (4ga), o-mogbeHsonHas kucnoTa (Yaa), 6-metunypauun (4aa),
aTaHon 95%, aenTepupoBaHHble pacTeoputenu Ans 3anucy cnektpos AMP — Boga DO (Aldrich, CLUA) u gumeTun-
cynbchokena DMSO-ds (Sigma-Aldrich, CLUA) 6e3 £ononHUTENEHON QUUCTKM.

/K-cnekTpbl 06pasLoB, NpUroTOBINEHHEIX B BA3eNIMHOBOM Macne, peructpuposanuch Ha MK-Oypee cnek-
TpomeTpe «IR Prestige-21 Shimadzu»(AnoHus), Y®-cnekTpsl — Ha cnektpodoTomeTpe «Specord-M40» (Fepmanus).
[ins cocTaBneHns N30MONSPHON CEpPUM WUCMONb30BanM BOAHbLIE pacTBOpbl C KoHUeHTpauuen 10 M. MamepeHus
NPOBOAWNUCH B KBApLIEBbLIX KioBeTax TonwmHor 0,5 cm npu 20 °C.

Cnektpbl AMP 23C u 'H sanucbiBanu Ha cnektpometpe Bruker AV500 (CLUA) ¢ pabouent yactoToil
125,76 MI'y 1 500 MI'y. PegaktupoBaHwe cnektpos 13C npoBoaunoch ¢ noMoLbto Metoaukn DEPT. [Ins oTHeceHuns
CUrHanoB MCMomnb30BannCb Takke ABYMEpHble crnekTpbl romo- (tH-!H COSY) u reteposaepHoit (*H-13C HSQC,
HMBC) koppensiumun. BrytpeHHuin ctaHgapt — TMC. IMpoGbi rotoBunnce B koHUeHTpauun 30 Mr Ha 0,5 mn pactBo-
putens. Xumuyeckue casuru B cnektpax AMP 13C, 1H npusegeHbl B M.4. (MUNAMOHHbIE AOMNK).

Onpepnenexne pasmMepoB YacTuL npoeoamnoch Ha npubope «SALD-7101 Shimadzu» (Anonus). Pabounit
AnanasoH usmepeHuin coctaensan 10 HM - 300 MkM. [JnuHa BOMHbI NONynpoBOAHWKOBOO Nasepa 375 HM. MsMepeHus
NPOBOAWNUCL B BOAHLIX pacTBopax C KoHueHTpauuen 0,5% (macc.) npy NOCTOSHHOM NepeMeLUMBaHuK Mo BCeMy
obbemy KkBapueBoil KoBeTbl (7 mn). Pe3ynbTaTbl M3MEPEHUI NpeacTaBneHbl B BUAE pacnpefeneHns Yactuy no
pasmepam, KOTOPOe MokasbiBaeT JOMK YacTuL, ¢ AaHHbIM AnameTpoM. MccneaosaHue NpoLeccoB AenoapoBaHns
HAHOKOMMNO3WUTa «0-N0ABEH30MMHas KUCNOTa — B-TMMUMPPU3MHOBAs KCnoTay npoeedeHo Ha 50 6ecnopoaHbix 6enbix
Kpblcax-camuax maccor 150-180 r yeTbipexmecsayHoro Bospacta. XXUBOTHbIX COAepXasnit B CTaLMOHAPHBIX YCHOBUAX
BMBapus Ha 0ObIYHOM NUTaHMK. [lekanuTaums KpbiC NPOBOAUNACL B pasHble BPEMEHHbIe MHTepBanbl Nocre nepo-
panbHOro BBEAEHWS NOAOPraHuyeckon cybcTaHumm: 1-9 rpynna — KOHTPOnb (BBeAeHWe dmapactsopa), 2, 3, 4, 5-9
rpynnbl — vyepes 1, 2, 4, 8 4 COOTBETCTBEHHO.

Kpbicam BBOANNM KOMMNEKC «0-0a6eH301MHas-B-rnuumuppusnHoBas kucnotay u3 pacdeta 500 MKr aHUOHOB
nopa Ha 1 mn kposu. CoaepxaHue 6EH30MHOM KUCNOTbI B CbIBOPOTKE KPOBW KPbIC ONpeaensifii METOLO0M BbICOKO-
3(h(PEKTMBHON XMIKOCTHON XpomaTorpadumn Ha konoHke LiChrospher RP-8 ¢ 3epHeHnem 5 Mkm, pasmepom 250 MM
Ha 4 MM 1 CNEKTPOChOTOMETPUYECKOM AETEKTMPOBAHUM Ha ANMHE BOMHbI 215 HM. B kavecTBe aMtoeHTa MCrnonb3oBsa-
nack cmeck 0,1 M pactBopa YKCyCHOM KUCNOTbI M aueToHuTpuna B cooTHolweHnn 50:50. CkopocTb NoToka cocTaBu-
na 1,0 mn/muH.

ABTOpbI BbIpaxaloT 6narogapHoCTb LIeHTpy KonnekTUBHOro norb3osaHns npubopamu 1 060pyaoBaHMEM
Ypumckoro HCTUTYTa XMMMM POCCUIACKOM akageMun Hayk 3a BO3MOXHOCTb UCMONb30BaHUs Hay4Horo obopynosa-
HUS.

Pesynbmamsi uccnedogaHuti. O6pa3oBaHne XMMUYECKON CBA3N MEXIY 1040M U NPOU3BOAHBIM HYKNeu-
HOBOrO OCHOBaHWS — 6-MeTunypauuom Bbino noaTeepxaeHo n3meHeHnsMn B IK-cnektpax. Tak, B CNeKTpe CuHTe-
3MPOBAHHOIO COEAMHEHMs 3aperncTpupoBaHa HoBas rnoroca BaneHTHbIX konebanuin (C-J) 586 cm L. MonyyeHHbI
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HW3KOMONEKYNSAPHBIA NPOAYKT C KOBANEHTHO CBA3aHHbIM WOAOM MHKaNCynupoBaH B HaHOPa3MepHyK Matpuly —
B-rnuumppuanHoBYyto kucnoty. PesynbTathl u3ydeHus cnektpoB AMP 5-iog-6-meTtunypauuna, B-rmuumppusnHoOBoOm
KMCNOTbI 1 KnaTpaTa Nokasanu, YTo M3MEHEHUS B MONOXEHUM CUTHANOB XapakTepHbl Ans 06pa3oBaHns CoeanHEHNI
BKIIOYEHNS, CBA3AHHBIX BOLOPOAHbIMK CBA3AMU. Habniogaemble COBUrM CUTHANoOB B AMCaxapuaHOM (parmeHTe
monekynbl (C3', C6', C6"), a Takke B arnukoHoBom YacTu (C2, C11, C13, C30) nossonsioT caenatb Npeanonoxexne
06 oOpasoBaHnn knatpata npW yyacTUM B BOAOPOLHbIX CBA3SAX Kak YrMEBOAHOM YacTU  MOMEKyIbl
B-rNUUMpPU3NHOBOI KUCNOTbI, TaK U ee TPUTEPNEHOBOro dparmeHTa. VK-cnekTpbl B JaHHOM Cny4yae Maro uHGop-
MaTuBHbI, NOCKOMbKYy HabMLaeTcss HarnoXeHue noroc MOrfoWeHUs FUUMPPU3NHOBOIA KUCNOTbI M 5-1104-6-
meTunypaumna. OgHako M3MEHeHWs NPOCMEXNBAIOTCS Kak B 061acT BaneHTHbIX konebaHnin kapboHWNbHbIX rpynn
(o6bnactb 1700-1600 cm1), BaneHTHbIX konebanuin ruapokeunbHeix rpynn (3500-3100 cmt), ckeneTHbIx KonebaHui
NnC-C B CTpyKType rmuumppuanHosoi kucnotbl (1100-1000 cml), a Takke gedopmaumoHHbIX konebanuin 6C-OH
FMULMPPU3NHOBOI KMCMOTbI Npu 0Bpa3oBaHuK knatpata. CnekTpodpoTOMETPUYECKM METOAOM MO AaHHBIM U30MO-
NAPHON cepun Ans cuctembl 5-noa-6-metunypaumn (5-1-6-MeUr)-B-rnmumpprsnHoBas kucnota (GA) bbino 3aperu-
CTpupoBaHo 0Bpa3oBaHue knaTpaTa u npoBeaeHo onpeaeneHue ero coctasa: GA : 5-1-6-MeUr =2:1. Metogamu VK-,
AMP- 1 3neKTpOHHOW CMEKTPOCKOMMM MOKasaHo, 4TO Mexay 5-iog-6-metunypauywnom  (5-1-6-MeUr) u B-
FMALMPPU3NHOBOI KUCNOTOM 0BpasyeTcs HOBOE COeAnHeHne. Takum 06pasoM, CMHTE3MPOBAHHOE COeaMHEHME Co-
BEPKUT HN3KOMOMNEKYNSAPHBIA NPOAYKT C KOBANEHTHO CBA3AHHBIM 100M, BKMKOYEHHBIM B BUoaerpagmpyemyto HaHo-
Kancyny — rLMppU3NMHOBYHO KUCTIOTY.

ViccnepoBaHne cucTeMbl «0-M0A0EH30MHas KUCNOTa - B-IMULMPPU3MHOBAs KUCIOTa» METOLOM M30MONsp-
HbIX CEpuin B CNEKTPOCOTOMETPUYECKOM BapuaHTe MokKa3ano Hanuune n3obecTuyecknx TOYeK, YTo CBUAETENbCTBY-
et 06 06pa3oBaHuM B CUCTEME HOBOrO CoeamnHeHus. COCTaB COeAMHEHIs, OnpeaeneHHbIi Mo pesynbTatam AaHHOro
aKcnepumeHTa — 1 monekyna o-noa6eH30MHOM KUCMOTbI Ha 2 MONEKYMbl B-FULMPPU3NHOBON KUCTIOTHI.

Bbino cuHTE3MpoBaHoO K, Aanee, oxapaktepuaoBaHo Metogom WK-cnektpockonum coeanHeHne 4aHHOro Co-
ctaBa. OBHapyxeHHble n3meHeHus B VK-cnekTpe CMHTE3MPOBAHHOTO COEAMHEHIS MO CPABHEHWIO CO CMEKTPaMI UC-
XOAHbIX COEAMHEHWA UMENW XapakTep, COOTBETCTBYIOWMIA 06pa30BaHMI0 KOMMNEKCOB BKMtoyeHns. Habnopanoch
cMmelleHve nonoc nornoterns NC=0 kap6oKcunbHbIX rpynn B-rAnyMppuanHOBOit kucnoThl (1712 cut ® 1720 cml),
n3MeHeHus B obnactu nonoc nornowerus conpskeHHbix ceasen C=0 n C=C (1650 cm! ® 1657 cm?), a TaKkke B
obnacTu nornoLueHns ckeneTHbix konebanui (1089 cmt ® 1080 cml).

PesynbTatbl n3yyeHus cnektpos AMP 0-10abeH30MHON KUCNOTbI, B-FAMLMPPU3MHOBON KUCMOTbI U KnaTpaTa
nokasanu, YTo M3MEHEHUs B MOMOXeHUW curHanoB B cnektpax 2C xapakTepHbl 4nsi 06pa3oBaHus COeaNHEHMI
BKIIOYEHNS, CBA3aAHHBIX BOLOPOAHbIMK CBA3AMU. Habniogaemble COBUMM CUTHANoOB B AMCaxapuaHOM (pparmMeHTe
MOneKynbl B-rnuumuppuanHoBon kucnotbl (C6', C6"), a Tarke B €€ armmkoHoBom vacTu (C9, C13, C23, C28) no3so-
NS0T caenatb npeanonoxeHue 06 06pa3oBaHNM COEAMHEHUS KNATPaTHOTO TUNa NpW y4acTun B BOGOPOLHbIX CBSA3SX
KaK yrneBogHOM YacTu MONeKynbl (C y4actuem kapboKCUMbHBIX Fpynm), Tak 1 ee TPUTEPNEHOBOTO pparmeHTa (C yya-
CTMEM CUCTEMbI COMPSHKEHHBIX CBSA3EN).

MRS MASSEN Tom oo, LM GBELWE AVEOD 36,3
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Puc. 1. Cnektp AMP 13C knatpata, B-rnMumppr3nHOBON 1 0-1040EH30MHOI KUCHOTbI
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Cnepytowmm atanom paboTbl 6bIN0 NPOBEAEHWE OLEHKM PasMEpOB YacTWL, U3y4YaeMblX COEOMHEHUIA —
«5-1107-6-MeTUNYpaLMUN-B-TNULMPPU3NHOBAS KUCTIOTa» U «O-A0AGEH30MHas KucnoTa — B-rmuUMppU3uHOBast KUCTO-
Ta» — MpU UX pacnpegeneHnu B BogHon cpege. Mpu cMmelmaHun 06pasLoB ¢ BOAOM 00pa3ytoTcs HagMonekynsp-
Hble arperatbl (Muuennbl). Mo pesynbTatam nasepHOr0 HaHOCTPYKTYPHOTO aHanu3a YCTaHOBMEHO, YTO YacTuLpl
KomnnekcoB  «5-oa-6-meTunypauun-p-rmuumMppruanHOBaHHOBas  KUCMOTa» U «O0-ofbeH3onHas  kucrnoTa-p-
MUUMPPU3NHOBAs KWUCMOTa» B BOAHbIX pacTBopax 06pasyloT agucnepcun, rae AWameTp YacTul CocTaBnser
50-350 Hm. OueHka AnMHaMuKM TpaHcopmaLv NonyYeHHo cybcTaHumm y nabopaTopHbIX KPbIC MPOBOAWNACcH Me-
TogoM BOXKX no cTenenu gerpagauun nogbeHsonHon kuenoTel in vivo. B Tabnuue 1 npegcTtaBsneHbl pesynbTarhl
ONpeaeneHns cogepxaHns 6eH30MHON KUCMOTbI B aHanuanpyeMblx 06pasLiax CbIBOPOTKM KPOBU KPbIC B COCTOSHUM
MepKa3onuIoBOro runoTupeosa. B xoae peanusauuy nccnesoBaHuii Obino YCTaHOBIIEHO, YTO B CbIBOPOTKE KPOBM He
naeHTuuLmMpyeTcs o-noabeH30MHas KUCnoTa, rae MoL KOBANeHTHO CBSA3aH C OPraHW4eckon kucnoToi. Mpu atom
YBENMYEHUE B CbIBOPOTKE KPOBM NPOAYKTa Ae0anpoBaHmus — 6EH30MHOM KNCNOTbI — GnKeupyeTcs yepes 4 4 nocne
BHYTPWKENYA04HOMO BBEAEHNS NO4OPraHNyeckomn cybcTaHumm.

Tabnuua 1
CopepxaHue 6eH30/MHOM KUCNOTbI B aHann3upyemblx 06pasLiax CbIBOPOTKU KPOBM, Mr/MA
O6pasey CopepxaHue BeH30MHOM KUCNOTbI B CbIBOPOTKE KPOBU, MI/MIT

1-4 rpynna (KoHTpOsb) -

2-5 rpynna 0,000084
3-9 rpynna 0,000088
4- rpynna 0,000097
5-a rpynna 0,000103

3aknoyeHue. Metogamun UK-, AMP- 1 anekTpoHHON cnekTpockonuu Bbino nokasaHo, Yto Mexay 5-nog-6-
MeTUNypaumnom v B-rnuumppruanHOBON KUCOTON 06pasyeTcsl CoeanHEHNE NyTeM BHEAPEHNS HUBKOMOMEKYNSPHOIO
NPoJyKTa C KOBANEHTHO CBA3aHHbIM 104OM — 5-A0a-6-MeTunypauuna — B bruogerpagmpyemyto OpraHM4eckyo Mat-
puuy - B-rInuyMppuanHoBYLO KucnoTy. Mo pesynbTatam NasepHOro HaHOCTPYKTYPHOTO aHanuaa yCTaHOBIEHO, YTO UC-
crnegoBaHHble KOMMIeKehl 0BpasyioT BOAHbIE ANCNEPCUM, B KOTOPbIX AMaMeTp yacTtuy coctaenset 50-350 HM, yuTo
MOXeT cnocobcTBoBaTh Gonee NOMHOLEHHOMY YCBOEHMIO BHEAPEHHOMO MUKPO3NEMeHTa. MccneaoBaHmus komnnekca
«0-1106eH30/Has-B-rMMLMPPU3NHOBAS KUCIOTa» METOOOM BbICOKO3(MEKTUBHON XUOKOCTHOM XxpomaTorpadum in
ViVO N03BOUIM OLEHUTb BMOAOCTYNMHOCTb AAHHOTO HAHOCTPYKTYPUPOBAHHOIO MOLCOAEPKALLErO OpraHOMUHEparb-
HOro KoMnnekca.

Pabota BbinonHeHa npu duHaHcoson nogaepxke MHTI PB Ne 3.1.3.5 «MHHOBALMOHHbIE TEXHOMOrMM
0300poBNeHNs Hacenerus Pecnybnuki bawwkoptoctan» no Teme: PaspaboTka MHHOBALMOHHbBIX TEXHOMOTMI NPOM3-
BoACTBa «HaHo-ioa-rnokoHaTax.
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NPENAPATOM MACTOMETPUH
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Llene pabombi — nosbiweHue 3GhhekmusHOCMU fIeHeHUsT KOpo8, BOMbHbIX XPOHUYECKUM 3HOOMEMPUMOM, nymem
UCNONb308aHUsI  20Meonamuyeckozo npenapama MacmomempuH. B pabome OaHa 9KOHOMUYECKAs OUEHKa JieyeHust
XPOHUYECKO20 ~ 2HOUHO-KamapanbHo20 3HOOMempuma y Kopog npu ucnonb3osaHuu npenapama MacmomempuH 8
CcpasHUMesnbHOM acnekme co cxeMoll fleyeHusi, npuHsimoll 8 xo3sticmee. Mamepuasnom 0ns uccrnedosaHull Cryxunu Koposhbl
yepHo-necmpol nopodbi MonoyHo2o komnnekca CIIK um. Kylbeiwesa KuHenbckozo patioHa Camapckol obnacmu. [leped
Hayanom akcnepumeHmanbHol pabombi Obina npogedeHa aKywepcKo-2UHeKomoauyeckass OucnaHcepusayuss HeCmesbHbIX
KUBOMHbIX. M3 yucna Kopos, GOMbHBbIX XPOHUYECKUM 2HOUHO-KamaparnbHbiM 3HAomempumom, 6buio chopmMupogaHo no
NpUHYUNy npubnuxeHHbIX aHano2os 08e epynnbi (KOHMpPonbHas, onsimHas) no 10 20108 8 kaxdol. B KoHMponbHOU 2pynne
KOpO8 J1eYeHue XPOHUYeCcKo20 3HOoMempuma nposodunu no cxeme, npuHAMoU 8 xo3salicmee. XusomHbIX onbIMHOU 2pynnbi
neyunu npenapamom MacmomempuH. [ns onpedeneHusi 3KOHOMUYECKOU 3ghghekmusHOCMU LCNOMb308aHUS npenapama
MacmomempuH npu fieyeHuu XpoHUYeCcKo20 3HOoMempuma y Kopos bkl npogedeH aHanu3 nPodOMKUMETbHOCMU JIEYEHUS,
3ampam Ha fie4eHue NO CPaBHEHUI0 CO CXeMOUl leyeHusi, npumeHsieMoli e xossalicmee. Ha ocHosaHuu 4ez2o bbina onpedeneHa
npubbiib 8 pacyeme Ha 00Hy 2os08y. [IposedeHHbIMU ucCnedosaHUsMU yCMaHOBIEHO, YMO NPUMEHEHUe npenapama
MacmomempuH cokpalaem nepuod yeacaHus KIIUHUYECKUX NPU3HAK08 XPOHUYECKO20 3HOOMempuma U CPOKU 8b1300p08IIeHUS
Nno CpagHeHUKD co cxemoll nedyeHus, npumeHsiemoll 8 xossiicmee. [lokazaHa 3KOHOMUYECKas 3hPeKmUBHOCMb NPUMEHEHUS
npenapama MacmomempuH, Ha OCHOBaHUU 4e20 npedioXeHo npumeHsmb npenapam MacmomempuH 8 do3e 5 mn
8HYMPUMbIWEYHO, C UHMepeanom 12 u, exe0HesHO 8 meyeHue 7-14 dHed.

O(PEKTUBHOCTb BEAEHUS MOFIOYHOrO CKOTOBOACTBA BO MHOTOM 3aBUCUT OT COCTOSIHMS 3[0pPOBbS
KVBOTHbIX, OMMOLOTBOPSIEMOCTW KOPOB, BbixoAa TenatT Ha 100 MaToK, MX XW3HECMOCOBHOCTUM W COXPaHHOCTW.
CoepxviBaiolwym (HakTopom pa3BWUTUS OTPacin XMBOTHOBOACTBA SBMNSETCH HWU3KMW YPOBEHb BOCMPOWU3BOACTBA
KMBOTHbIX. M0 NprymrHe SnoBocTM 1 Becnnogus kopos HegononyyatoT ot 15 o 30% npunnoga [1].

Yawe Bcero SHOOMETPWUT MpOTEKaeT B OCTPOA (POpMe, HO MpU OTCYTCTBAW CBOEBPEMEHHOTO U
9 eKTMBHOrO neyveHns NpuobpeTaeT XPOHMYECKOEe TeYeHWe W BbI3bIBAET AnnTENbHOe Gecnnogue y KOpoB.
NleyeHne XUBOTHBIX C KIMHUYECKUMU 3HOOMETPUTAMK Pa3HOW STMONIOTUW, XapakTepa W LNUTENbHOCTU TeYeHUs
BOCManuTeNnbHOro npouecca TpebyeT pasnuyHoro nogxoda K BbIBOpY CPeACTB feyvyeHus W No3ToMy AOIDKHO
paccMaTpuBaTbCA C YYETOM 3TvonaToreHesa. BbiCOKOM TepaneBTMYECKOH 3PGEKTUBHOCTM MPU NEYeHUU KOpOB,
BONMbHbIX 3HAOMETPUTAMM, MOXHO AOCTUrHYTb NP MPOBELEHUM KOMMMEKCHOTO MNeYeHUsi, KOTOpOe BKIoYaeT
9TMOTPOMHYIO, NATOreHETUYECKYHO 1 CUMMTOMATUYECKYIO Tepanuio. B HacTosLee BpeMs WMPOKOE pacnpocTpaHeHne
WMEIOT Npenapartbl PacTUTENBHOIO 1 XMBOTHOTO MPOUCXOXAEHUS, TaK Kak UX NpuMeHeHne obecneymBaet 60nbHOMY
OpraHM3My KOMMIIEKCHOEe BO3LENCTBME MPUPOAHBIX COeAWHeHU. WM3BecTHo, 4TO npenapartbl, WUMelLme
pacTUTENbHOE U XWBOTHOE MPOMCXOXOEHUE OENCTBYIOT Ha OpraHn3m Goree MSrko W He Bbi3blBalOT CTPECCA YeM
XMMUYECKMe U CUHTETUYECKME cpeacTa. Kpome Toro, NpUpoaHble npenapathbl OkasblBatOT NOMOXKUTENBHOE BUSHUE
Ha 0BMeHHbIe NPOLECChI M PEaKTUBHOCTb OpraHn3Ma XWUBOTHOIO

B HacTosee Bpemsi, B BETEPUHAPHON HayKe, AOCTUrHYT ONpeaeneHHbI Nporpecc B 061acTut AMarHoCTUKY,
Tepanuu n NpocuUnakT KM aKyLLIepCcKo-TMHekonorndecknx 6onesHen [5, 6). Tem He MeHee, YacToTa NPOSIBNEHMS
9HAOMETPUTOB Y MOSOYHbIX, OCOBEHHO BbICOKOMPOAYKTUBHBIX KOPOB, A0 CUX MOP HE UMEET TEHAEHLMN K CHIKEHMIO
[2,3]. Lupokoe npumeHeHWe aHTUOMOTWMKOB HEraTMBHO BRUSIET Ha 3((EKTUBHOCTb MOSIOYHOrO CKOTOBOACTBA,
CHIXas Ka4ecTBO MPOAYKLMM, HE TOBOPS YXe O 300POBbE XNBOTHbIX [1].

BOMbLWHCTBO YYEHbIX CYWTAIOT, YTO XOPOLLYH KOHKYPEHLMIO aHTUBMOTWKAaM COCTaBMAKT npenapars
PaCTUTENBHOIO M XMBOTHOTO NPOUCXOXAEHNS [3, 7).
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B cBA3K ¢ 3TUM, NpuMeHeHneahEKTUBHBIX FOMEONATUYECKMX NIEKAPCTBEHHbIX CPEACTB, AN NEYEHUS 1
NPOGUNAKTKN XPOHUYECKOrO THOMHO-KaTapanbHOro SHAOMETPUTA Y KOPOB ABMNSETCSA BaXHOM W akTyarnbHOW 3agaven
B BETEPUHAPHON Hayke U npakTuke [4].

Lenb uccnedosaHulli - noBblweHNe 3GGEKTUBHOCT NEYEHUst KOPOB, OOMbHBIX  XPOHUYECKUM
3HOOMETPUTOM, NMyTEM UCMOMNbL30BaHNS rOMeonaTieckoro npenapara MactomeTpuH.

3adaya uccnedosaHull — NPOBECTN IKOHOMUYECKYHO OLIEHKY NIEYEHNS XPOHUYECKOrO THOMHO-KaTapanbHoro
9HAOMETPUTA Yy KOPOB MpW MCMOMb3oBaHWW npenapata MacTOMETPWH B CPaBHWTENBHOM acnekTe CO CXEMOW
NeYEeHNs, NPUHSATON B XO3AMCTBE.

Mamepuanbi u Mmemodbi uccnedoeanull. Matepuanom Ans UCCNeLoBaHMIA CIYWUIM KOPOBbI YEpHO-
necTpon nopogpl MonoyHoro komnnekca ClK um. Kyinbeiwesa Kuxenbckoro pariona Camapckon obnactu.

lMepen Hayanom akcnepuMeHTanbHoM paboTsl Gbina NpoBedeHa akyLLepCcKo-TMHEKomNornyeckas aucnaHce-
pU3aLmus HeCTenbHbIX XWBOTHbIX. 3 uncna kopoB, BOMbHBIX XPOHUYECKUM THOMHO-KaTaparbHbIM SHAOMETPUTOM,
ObI10 CHOPMMPOBAHO MO MPUHLMMY NPUOMNMKEHHBIX aHaANOroB ABe rpynnbl KOPOB (KOHTPOIbHAsA, OnbiTHAs) Mo
10 ronoB B kaxaoW. B KOHTPONBHON rpynne KOPOB NIeYEHNE XPOHMYECKOro SHAOMETPIUTA NPOBOANIN MO CXEME, Npy-
HATOW B X03s1cTBeE (Tabn. 1).

Tabnuya 1
Cxema JIe4eHnd, ncnonbsyemas B X039MCTBE
HaumeHoBaHue Cnocob [losa [IHW neveHus
npenapara BBefeHus 112134567 ]8]9] 10 11 12 13 14

OkcuToumH BHYTPUMBbILLEYHO 40 EQ + + + + + + +

TeTpasut BHYTPUMBbILLIEYHO 10 mMn + +

®ypasonug. nanoyku BHYTPYMAaTO4HO 6 wr. AR ERE:

Buynnnue-3 BHYTPUMBbILLEYHO 1 n. + + + + +

JKMBOTHbIX OMbITHON rPyMMbl FIEYNNN NO CXEME, NPELCTaBNEHHON B Tabnuue 2.

[ns onpepeneHns 3KOHOMWYECKOM 3(GEKTMBHOCTM MCMOMb30BaHWA npenapata MactoMeTpuH npu
NEYEHUM XPOHNYECKOrO SHAOMETPUTA Y KOPOB Obln NPOBEAEH aHann3 NpOLOoKMTENBHOCTM NIEYEHMS U 3aTpaT Ha
NeYeHne No CPaBHEHMIO CO CXEMOWN JEYEHMs, NPUMEHAEMON B X034iicTBE. Ha ocHOBaHMM Yero Gbina onpegeneHa
NpubbINb B pacyeTe Ha OHY rono.y.

Tabnuya 2
Cxema NeYeHust KMBOTHbIX OMbITHOM rpynnbl
HanmeHoBaHue Cnocob flosa [Hu neyexns
npenapara BBEfeHUs 112134567 |8]9]10 11 12 13 | 14
TeTpasut BHYTPUMbILLEYHO 10 mn + +
MacromeTpuH BHYTPUMBILLEYHO 5mn Rl ESENEEEE RN ENE + + + + +

Pesynomambi1 uccnedoeaHuli. B npouecce KnMHWYECKOTO HaOMIO4EHUS 3a KMBOTHbIMM  Obino
YCTaHOBMEHO, YTO Yy JWBOTHBIX OMbITHOA rPYMMbl KO BTOPOMY AHKO FIEYEHWS YCUNMBANOCh BblAENEHNE CrM3UCTO-
KaTapanbHOro aKccydata M3 monocTu matku. Mpu 3ToM Bbigenenus 6onee o6unbHbIMM Obinn y 6OMBHBIX KOPOB
ONbITHON rPYNMbl NO CPABHEHWIO C KOPOBAMW KOHTPOMLHOM rpynnoi. K 4-My AHI0 XapakTep aKCCcyaaTa Y KUBOTHbIX
OMbITHOM TPYNNbl HECKONBKO M3MEHUNCS — CTaB 6onee CrmanCTbIM C HEBOMbLLIMM KONMYECTBOM MPOXMIOK rHOS. B T0
BPEMSI KaK Yy KOPOB KOHTPOMbHOW Trpynnbl KOMWYECTBO TFHOMHO-KATapanbHbIX MPOXMNOK Obino Gonblie npu
BM3yarnbHOM OCMOTpE 3KCCyAaTa.

K 5-6-My AHIO neveHust y DOOMbLIMHCTBA XMBOTHbIX HabMmopany npekpalleHne BbIAENEHUA Crn3NCTo-
THOWHOTO 9KccyaaTa. Bbigensiemblit akcCydaT M3 MOMOCTW MaTKM CTAHOBWCS CBETNbIM M HE3HAYNUTENbHbIM.
3ameTHble M3MeHeHNs HabMAANMCL Ha 8-e CyTKW NEYEHNs Y XMBOTHbIX OMbITHON pynnbl. Boiaenexus n3 BynbBbl
He OOWNbHble, BA3KOM KOHCUCTEHLMM, MOMYyNpo3payHble, OAHOPOAHble, CO Cnabo BbIPaXEHHbIM 3anaxoMm,
3acbixaroLye B BEHTPANbHOM YTy ByNbBbl B BUAE NErKO yAANsOWMXCs KOpoyek. [py BarMHanbHOM MCCreaoBaHum
Ha 9-i feHb Nocne NeyeHns OTMeYanu Ha BEHTPanbHOM CTeHKe Braranuwia HebonbLUIoe KONMYeCTBO JKCCyaaTa u3
LiepBMKanbHOro kaHana. Mpu TpaHCPeKTanbHOM MCCNedoBaHWW Obino BbISBNEHO Creaytollee: Lenka MaTku B
TA30BOW MOMOCTM, pora MaTkn Mpu nanbnauuy cnabo cokpalanuch, MexporoBas 60po3aa MpoLuymnbiBanack,
nepeaHUn Kpan MaTki JOCTYMEH UCCNeaoBaHmMio. [pu pekTanbHOM WCCNEAoBaHUM BbISBNIEHO, YTO BblAENeHMs 13
Braranuia HaMHOr0 YMEHbLUMIUCh, OfHAKO XKWBOTHbIE MPU 3TOM He mposiBnsnu Gecnokoictea. Ha 10-e cyTku
rMnepemMmnss 1 OTEK CRM3MCTOM OOO0MOYKM Bnaranuwa W BRaranuiiHOM 4YacTW LUEKM MaTKM He BblpaXeHsbl,
He3HauuTenbHble BbIAENEHUs CIM3NUCTOro akccynata Obinm Ge3 3anaxa. Mpu TpaHCpeKTanbHOM WccrenoBaHWM
MaTka y KOpOB OMbITHOW rpynnbl Haxogunach B Ta30BOW MOMOCTU, He (hrIOKTyMpoBana, mexporoas 60posaa
XOpOWO BbIpaXeHa, pora MaTku Ynpyro-anacTM4HOM KOHCUCTEHLMM, CUMMETpUYHble, 6e360Mne3HeHHb!, XOpOLO
COKpaLLanuch Npy nanbnawuum.
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MpOOOMKUTENBHOCTL  NTEYEHUS KOPOB OMbITHOW [PyNnbl NpU  NevyeHun npenapatoMm MacTomeTpuH
coctaBuna 12,2 gHa, YTO Ha 2,6 OHA MeHbLUE, YeM B KOHTPONbHOW rpynne XMBOTHbIX. [MHaMWKa KNUHUYECKUX
MPW3HAKOB B MPOLIECCEe NEYEHNS Y KOPOB KOHTPOMBHOM rpynnbl Obinia MEHEE BbipaxeHa. YracaHue BOCnanuTenbHbIX
npoueccos 6bin0 oTMeyeHo Ha 10-e cyTku. [MPOLEHT BbI3BOPOBNEHUs COCTaBUN B OnbITHON rpynne 90,0%, 4To Ha
30,0% Gonblue, 4eM B KOHTPONBHO rpynne KOpoB.

MpoBEAEHHbIMM UCCIIEN0BAHUAMM YCTAHOBMEHO, YTO MPUMEHEHWE npenapata MacTOMETpUH cokpallaeT
nepuog yracaHus KIMHUYECKUX NPU3HAKOB XPOHWYECKOTO 3HOOMETPUTA U CPOKM BbI3LOPOBMEHUS MO CPABHEHWIO CO
CXEMOI NEYEHNS, MPUMEHSEMON B XO35MCTBE.

OcHoBbIBasACb Ha [OaHHbIX MPOBEAEHHBbIX WCCNeaoBaHWiA, Obin NpoBedeH pacyeT  3KOHOMUYECKOM
3(h(PEKTMBHOCTM UCTONB30BaHKS NpenapaTta MacTOMETPUH NPy NEYEHUM XPOHUYECKOrO SHAOMETPUTA Y KOPOB.

Tabnuua 3
OKOHOMMYECKast ed)(*)eKTI/IBHOCTb MCMNonb30BaHNA nNpenapara MaCTOMeTpMH B pacyeTe Ha ogHy FOJ'IOBy)
Ne n/n HanmeHoBaHue nokasarens KoHTponbHas rpynna | OnbiTHas rpynna
1 KonuyectBo KOpoB, NOABEPrHYTHIX NIEYEHNHO, FONIOB 10 10
2 CpoK BbI3AOPOBNEHMS!, AHEN 14,817 12,2411
3 3atpartbl Ha MeavKameHTbl, pyo. 305,3 1102,26
4 CpenHecyTOuHbIN YOON Ha OfHY romnoBy, Kr 114 114
5 lMoTepn MoOnoKa B 3aBMCMMOCTY OT CPOKa BbIBEEHMS NpenapaTa U3 opraHnama, kr 237,12 4,0
6 LleHa peanusauum 1 kr momnoka 20,0 20,0
7 YObITKM OT NOTEPM MONOKa, pyO. 47424 80,0
8 Bcero 3atpar, py6. 5047,7 1182,26
9 YCNOBHbIN AOX04 NPY JIEYEHNM XPOHUYECKOTO SHLOMETpUTA npenapatoM MacTomeTpuH, pyb. - 3865,44

lMpn cpaBHUTENBLHOW OLEHKE 3((EKTUBHOCTU NEYEHWUSI KMBOTHBLIX OMbITHOA W KOHTPOMBHOW rpynmbl
yuuTbIBaNK 3aTpatbl HA MeOUKaMEeHTbI, CTOMMOCTb MOTEPb MOJIOKA, LiEHY peanu3auyi MOMoKa, CPEeAHECYTOUHbIN
YAO0W, CPOK UCMONb30BaHUS MOMOKa OT KOPOB MOCHE NeYeHUs NekapCTBEHHbIMM Npenapatamu, NPOSOMKUTENBHOCTb
nevenust. B koHTponbHOM adhdekTMBHOCTL cocTauna 5047 pyb. 70 kon., a B onbITHOW rpynne — 1182 py6. 26 kon.

YCroBHbIA  [OXO4 OT IIEYEeHUs| XPOHMYECKOro SHAOMETpWTa npenapatom MacTomeTpuH cocTasun
3865 py6. 44 kon.

[Mpn NeYeHUn XPOHUYECKOrO 3HAOMETPUTA Y KOPOB OMbITHOM rpymMbl 3KOHOMUYecKas aheKTUBHOCTb OT
CHWKEHMUS NPOLYKTUBHOCTM cocTasumna 12,29 pyb., a y KopoB KOHTPOSbHOM rpynmbl — 8,41 py6.

OKOHOMMYeCKas 9P EKTUBHOCTb TepanuK B OMbITHOW rpynne no CPaBHEHMIO C KOHTPOMBHOW rpynnon Bbina
Ha 3,88 py6. GonblLue.

3aknoyeHue. YCTaHOBMEHO, YTO UCNOMb30BaHWe npenapata MactoMeTpuH B [o3e 5 Mi1 C MHTepBasiom
12 4, exeOoHEBHO B TeyeHWe 7-14 OHel 3KOHOMUYeckM adpchekTBHO. C Lenbi MOBbIWEHNS 3ddeKTUBHOCTM
NeYeHnss XPOHMYECKOro JHAOMETpUTa Y KOPOB PEKOMEHZyeM MpUMEHSTL npenapat MacTtomeTpu B fo3e 5 mn
BHYTPUMBILLEYHO, C UHTEPBANOM 12 Y, eXeaHEBHO B TeyeHue 7-14 aHei.
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Lenb uccrniedogaHull — nosebiweHue aghghekmueHocmu onnodomeopeHus cobak nopodsl gpaHuysckull bynbdoe.
B pabome npedcmasneHb! pe3ynbmamb! 4UMOI02U4ecK020 UccinedosaHusi 8azuHanbHOU crusu y cobak 8 pasHbie nepuodbi
noo8020 Yuksa, Ymo no3sonum onpedenums Haubosiee onmumasnsHoe epems 0ng ocemeHeHus. 1o pe3ynemamam yumosno-
2uyecKux uccredosaHull enazanuuHo20 mMaska cobak brazonpusimubiMu On1s 8a3Ku sensomces OHU, Koeda 8 YUMOoIoau4eckom
maske nosiensiemes 6onee 60% NUKHOMUYECKUX NOBEPXHOCMHbBIX KIIEMOK, He3Ha4YumesbHoe KOMu4ecmeo spumpoyumos u
netiKoyumos, koeda nosepxXHOCMHbIE KIemKu pacnonazaomes epynnamu no 4-6 Knemok unu cKonieHusiMu 6 gude yepenuup!.
®ase nposcmpyca coomgememeyem Hanuyue 8 Maske 6a3asbHbIX KTEMOK MOMbKO 8 Havane nepuoda, koeda Habrmodaemces
MEHOEHUUS K CHUXEHUIO NPOMEXYMOYHbIX U POCMy NOBEPXHOCMHbIX KemoK. B maskax obHapyxugamcs 3pumpoyums! u
nelikoyumel. lMpodomxumensHocms cmaduu 6-8 dHel. @a3a scmpyca xapakmepusyemces nosisneHuem e maske bonee 60%
NUKHOMUYECKUX NOBEPXHOCMHbIX KITEMOK, HEe3HaYUMesbHbIM KOIUYecmeoM 3pumpoyumos u nedkoyumos. [podomxkumenns-
Hocmb cmaduu 10-11 dHel. YcmaHosneHo, Yymo y cobak Hauboree onmumarbHbiMu OHSMU Onsi 8s3Ku sensaomes 3-4 deHb
acmpyca. Ljumornoauyeckue masku ghasbi duacmpyca conpogoXAaomes Hanuduem peskux USMeHeHuUl 8 KIemo4yHoM cocmase.
B kapmuHe yumonoau4eckoe0 Maska 8acuHasbHOU Cru3u npusHakamu Auacmpyca SeNsmcs yMeHbLWEHUE Yucaa nosepx-
HOCMHbIX KIIEMOK U y8enuYyeHue Yucna npoMeXymoYHbIX KIIemOK; U3MEHeHUe Xxapakmepa CAu3u U nosienieHus nelikoyumos,
Ma30K npuobpemaem MymHbIl, memMHogambil ¢oH. [TpodomkxumensHocms cmaduu npubnusumensHo 60 dHeld. B cmaduu
aHscmpyca yumornogudeckasi KapmuHa crusucmot 060mo4yku cmabunbHa. Ma3sku manoknemoyHble, 8 HUX ebisgnsaomes ba-
3anbHble anumesnuasbHbie KNemku, Mo2ym ecmpeyambCsi eOUHUYHbIE NPOMEXYMOYHbIe KnemKku u edkoyumst. Mpodomku-
mesnbHocmb cmaduu npubnuaumensHo 123 dHs.

[MpogoMKMTENBHOCTL NOMOBOTO LKA y cobak noaBepXeHa UHAMBMAYANbHON M3MEHUMBOCTI MEHSIETCS NO
rogam, YTo 3aTpyaHseT onpegeneHne onTUMarnbHOrO Cpoka MOKPbLITUS U ONOLOTBOPEHUS CaMOK, ECAIM OPUEHTUPO-
BaTbCS TOMbKO MO BHELUHWM Npu3Hakam nycToBku [1].

OKconmaTuBHbIe BRaranuiiHble LMTONOrMYECKUe UCCNEeoBaHNS ABNAIOTCA OAHUMW U3 Hanbonee pac-
NPOCTPaHEHHbIX KNMHUYECKUX METOAOB ONpeaeneHns asbl 3CTPanbHOro Lukna y cyk. Metoanka ocHoBaHa Ha ToM,
YTO KaXOoW CTaguu MomfoBOro LWKMna CaMOK MIIEKOMUTALLMX COOTBETCTBYET OnpefeneHHas KneToyHas KapTuHa
BRaranuLiHbIX BblgeneHui [2]. B HacTosiee BpeMms BaruHanbHas LMTOMOrUsS SBNSIETCS MHGOPMATMBHBLIM W AOCTYN-
HbIM METOOM ONPeAEeneHns CTagum 3CTPanbHOMO LMKa 1 CPOKOB BA3KM. iccnegoBaHne BarmHanbHbIX MaskoB AaeT
BO3MOXHOCTb OMpesennTb XxapakTep U3MEHEHWA 3NUTeNus Braranuwla Cyku B pasHble nepuoabl nomnoBoro Lukna.
Taroke no3BonseT 0bHapyXUTb OTKNOHEHUS B 3CTParbHOM LMKNe 1 BOSMOXHbIE HAPYLUEHWNS PENpPOAYKTUBHOM (OyHK-
L [3]. Kak N3BECTHO, NPOLIECC CO3PEBAHNS BarnHarbHbIX KNETOK HAYNHAETCA B repMUHATUBHOM crioe. [losiBneHve
CaMOCTOSATENBHO OTAENUBLUMXCA NapabasarbHbiX KNeToK B Maske (be3 MCKYCCTBEHHOro Ux cockabnuneaHus) ceuae-
TEMNbCTBYET O COCTOSHUAX, KOTAa HE MPOUCXOANT AOCTAaTOMHOTO CO3PEBAHMS BarkHaNbHOMO anuUTenus, Y4To 06bI4HO
obycrnosneHo cnaboit FopMOHanbHOM CTUMyNsALUMeR. B oTnnyme oT 3TOro Npy BOCNanWTENbHbIX MPoLeccax B Crnau-
cTor 060mnouKe Bnaranuiya Hapsay ¢ napabasanbHbiMy KneTkamm obHapyxmuBaeTcs 6OMbLLOE KONMYECTBO NENKOLM-
TOB.

lMpouecc Co3peBaHWs BarvHanNbHOMO ANUTENWS XapaKTepu3yeTCs MOSIBNIEHMEM B Maske MPOMEXYTOYHbIX
KneTok ¢ 6onee Npo3payHoON LMTONNA3MOM, OBOMAHON Uu TpeyronbHOM opMbl. [NosiBneHne 6onbLLIOro KonnyecTsa
NMPOMEXYTOYHBIX KIETOK B BarMHanbHbIX Maskax CBUAETeNLCTBYET 00 yCUNEeHUM npouecca Co3peBaHus Braranmy-
Horo anutenus. lNosiBneHne B BarMHanbHOM Maske NOBEPXHOCTHbIX KMNETOK SBMSETCS MPU3HAKOM MakCUManbHOro
CO3peBaHus BnaranuwiHoro anutenus [5, 6].

BarnHanbHas uMTonorust sy4aeT MUTOTUYECKNIA 3CDAOEKT 3CTpaamMona, NoBbILLEHWE KOHLIEHTPpaLWK KOTOPO-
ro B MepuoA npoacTpyca CTUMYNUPYeT AeneHne KneTok B BasanbHbix CNosx BarMHanbHOro anutenus. Mpu atom
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MaKCUMarnbHY0 KOHLEHTPALMIO 3CTPOreHOB PErMCTPUPYIOT B KOHLIE MPO3CTpyca WK B Havane actpyca, 3a 48 4 o
nuka J. KoHueHTpaums JT gocturaet nuka npumepHo 3a 48 4 4o Havana osynsuuu [5, 6, 7).

[MoHMMaHWe u3nonorum NonoBoro Lykna cobak HeobxoauMo ANg NpaBUIbHOM OpraHu3auun pesynbTa-
TMBHOrO CMapuBaHus 1 NOMYyYEHNS BbICOKONMOPOAHDIX LLEHKOB, Y4MTbIBAsS SKOHOMUYECKYIO Lieniecoobpa3HoCTb B No-
fy4eHnn 30opoBOro npunoaa.

Lenb uccnedoeaHuil — noBbilleHne 3GEKTUBHOCT OMNOAOTBOPEHUst cobak nopoabl hpaHLy3ckui
Bynbgor.

3adayu uccnedosaHull — N3y4nTb KNETOYHBIN COCTAB Ma3koB CoBak B pasHble CTaauy MOMoBOro LyKa;
npoaHanu3vpoBaTb 0COBEHHOCTU TEYEHUS ACTPASbHOTO LKA Ha OCHOBaHUM W3MEHEHWS KAPTWHBI LUTONOTMYECKO-
ro maska.

Mamepuansl u memods! uccnedosaHutll. O6BEKTOM MccnenoBaHns nocnyxunu 10 cyk nopoasl dpaH-
uysckuin 6ynbpor B Bospacte 3-4 roga. Mccregyemble camku COOTBETCTBOBanM CraHaapTam nopogbl FCI
101(28.04.1995). Bce cobaku 1cnonb3ytoTes B pasBeaeHnn n uMenn ot 1 go 3-x LeHHOCTeNn ¢ npunnogom. Hapy-
LLIEHMIA NONOBOrO LMKNa B aHamMHese He Bbino, Bce BA3KM Obinu nnogoTBopHbIMK. Mepen Hayanom cbopa matepuana
Ka)K[0e XWBOTHOE NoABEprarnoch KIMHUYECKOMY UCCNEAoBaHMio no obLienpuHsaTon metoauke. Bee onbiTHble coba-
Ky ObIM KIMHUYECKM 300POBbI, MOKA3aTeNM KPOBU B Npeaenax Hopmbl [4].

MpeaMeTOM MCCneaoBaHNS SBNANAach BarkHanbHas Cnnsb, B3dTas U3 Baranula Kaxgon U3 OnbITHbIX CO-
Bak. Maskv genanu exeaHeBHO Ha NpoTspkeHun 30 AHEeR OT Havana remoppariyeckix BoloeneHun u3 netnu (¢ nep-
BOro OHs Teuku). 3atem yepe3 60-70 gHeit nocne OKOHYaHWS Teyku oTbupanucb Npobbl BblAENEHUA B TEYEHUM
2-3 OHen (4ns aHanu3a ¢asbl aHaacTpyca).

Matepuan gns uccnegosanns 6panu u3 BepxHeboKOBOro cofa Bnaranuwa, Tak kak oH Hambonee 4yB-
CTBUTENEH K ropMOHarbHOMY BO3AencTBI0. OKpallmMBaHWe Ma3koB NpoBOAKAM No MeTogy PomaHoBsckoro-lmmse.

Pesynbmamsi1 uccnedogaHull. B LMTONornyeckom mMaske nepBoro AHs UCCregoBaHuii (Havano remoppa-
rMYeckuX BblOeneHnin u3 Bnaranuiia) Habntoganu 3-4 6asanbHbiX KNeTku B none 3peHus. B nocneaytowme gHu ux
KOMMYeCTBO YMeHbLUaeTcs. C naToro AHS MCCesoBaHN H B OQHOM W3 MA3KoB OMbITHBIX coBak He 0GHapyXuUIK HU
ofHoi 6asanbHoM KneTku. YTo e KacaeTCs NOBEPXHOCTHbLIX KMETOK — UX KOMMYECTBO YBENWUMBAIIOCh C KaXabiM
AHEM, ecnim B Maske nNepBoro AHA ObIN0 BMAHO 1-2 KNETKW, TO K OKOHYaHMI0 MPO3CTpyca — Yxe 6-7 KNEeToK B Nomsx
3peHus.

[ns nHTepnpeTauMM KapTuHbI Ma3KoB WUCMONb30BaNM WHAEKC, NPUMEHSIEMbIM B F'yMaHUTapHOW MeauumuHe
(C — vHpekc cospeBaHus), NPeACTaBNSIOWMIA NPOLEHTHOE COOTHOLLEHME TPEX BUAOB KNETOK Maska — 6asanbHbIX,
NPOMEXYTOYHBIX M MOBEPXHOCTHbIX.

B 3aBeplueHnn asbl npoactpyca Habnogann B KNETOYHOM COOTHOLLEHUM COBWI BNPaBO — YBENMYEeHUe
KONMMYeCTBa NOBEPXHOCTHBIX KMETOK, YTO CBMAETENLCTBYET O BbICOKOW 3CTPOrEHHOM HACHLILLEHHOCTU OpraHu3mMa
(Tabn. 1).

B untonornyeckom maske Havana npoacTpyca NpucyTCTBYIOT BasanbHble, MPOMEXYTOUHbIE KNETKM, 6OMb-
LIOE KOMWUYECTBO PUTPOLIMTOB N YMEPEHHOE KOTMYECTBO NEMKOLMTOB, NOBEPXHOCTHBIE KNETKU — EAMHUYHBIE. DPUT-
POLMTBI U NENKOLMTLI Menkue, B Buae necka. oH maska nonynpoapayHbii (MyTHbIt). Bo BTopor nonosuHe tasbl
npoacTtpyca 6asanbHble KNETKW OTCYTCTBYIOT, CHUKAETCS KOMMYECTBO 3PUTPOLMTOB W NEMKOLMTOB, YBENUUMBAETCA
KOMMYEeCTBO MOBEPXHOCTHBIX KNETOK. K OKOHYaHUio JaHHOTO nepuoaa KONMYecTBO NOBEPXHOCTHBIX KNETOK AOXOANT
Ao 70% ot obuiero konmuyecTsa KneTok (tabn. 1). 13 Hux 6onbLUyto YacTb COCTABNSIOT KMNETKM C NUKHOTUYECKUM A4-
POM Pa3HOi CTENEHM NUKHO3a, MEHBLLYIO YacTb — 6e3bsaepHble KNETKM.

Tabnuua 1
KneTouHbI cocTaB Maska B hasy npoacTpyca
[H1 nonosoro basanbHble kneTku [MpOMEXYTOYHbIE KNETKU [OBEPXHOCTHbIE KIETKM y
NeikoumnTbl
Uukna KONM4ecTBo % KONM4ecTBo % KONM4ecTBo %
1 3,9+0,43 33 6,0+0,85 50 2+ 0,50 17 3,3+0,27
2 3,5+0,56 30 6,0£0,51 51 2,3+0,38 19 3,4+0,36
3 2,2+0,21 20 5,7+0,48 53 2,9+0,53 27 3,3+0,63
4 1,0+ 0,36 11 5,2+0,60 55 3,2+0,32 34 3,2+0,54
5 0 4,4+0,65 49 4,5+0,15 51 3,0+0,42
6 0 3,6+0,54 40 5,3+0,61 60 2,240,25
7 0 2,8+0,22 30 6,6+0,20 70 2,0+0,29

B maske 8-ro AHS TEYKM MPUCYTCTBYIOT MOBEPXHOCTHbIE KNETKA U MHOTO MPOMEXYTOUHBIX KNETOK, IENKOLM-
TOB 11 3pMTPOLMTOB CTaro 3aMeTHO MeHblle. ®OH Maska OuMLLaeTCs, CTaHOBUTCS ronybbiM 1 Bomnee YNCTbIM, Npo-
3pauHbIM. Takasi kapTiHa XxapaKkTepHa ans Havana actpyca. B nocneaywolme HabnoaaeTCst pocT NOBEPXHOCTHBIX
KMETOK W CHUXEHIe KonyecTBa NpoMeXyTouHbIX. Mpu aTom nosinsietcst Gonblue Ge3bsaepHbIX KNeToK, YeM MUKHO-
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TUYECKMX MOBEPXHOCTHBIX KNETOK. B KNETOYHOM COOTHOLIEHMM B Maskax MPOCNEXMBAETCS SIBHbIA CABUM BNPaBo
(Tabn. 2).

Tabnuya 2
KneTouHbI cocTaB Ma3ka B ¢asy acTpyca
[l1Hv nonosoro bazanbHble KneTku [TpoMeXyTOuHbIe KNeTki [MoBEPXHOCTHbIE KNETKM JlelkounTbl

umKna KONM4YeCTBO % KONMN4eCTBO % KONMU4eCTBO %
8 0 2,8+0,55 29 7,0+ 0,50 71 2,0+0,27
9 0 2,1+0,31 21 8,0+0,37 79 1,1+0,36
10 0 1,5+0,43 12 11,040,43 88 1,0+0,53
11 0 1,240,30 12 9,0+0,32 88
12 0 1,3+0,25 14 7,8+0,15 86
13 0 1,5+0,28 17 7,1+0,21 83 0,5+0,25
14 0 2,8+0,22 32 5,9+0,27 68 0,4+0,29
15 0,5+0,16 6 2.9+0,14 33 5,4+0,45 61 0,8+0,29
16 0,8+0,23 10 1,7+0,47 22 5,3+0,31 68 1,0+0,36
17 0,6+0,18 8 2,3+0,33 30 4,8+0,28 62 2,3+0,34

B maskax 9, 10 v 11-ro gHA NONoBoro umukna wnn 2, 3 1 4-ro gHa acTpyca noyTi BCe KNETKU NOBEPXHOCT-
Hble, MHOTOYronbHble, 6e3bsaepHble. JTelkoLmMTbl NPaKTUYecKkn Ucyesnu, (hoH Maska YnCTbIN, cBeTno-rony6on. Mk
OPOroBeHNs BraranuiyHoro anutenus npuxogutcs Ha 10, 11- AeHb nornoBoro Lmkna unm 3, 4-i feHb ¢asbl aCTpy-
ca. Kak 13BecTHo, 370 nokasaTesb HaCbILLEHNS OpraHu3mMa ropMoOHOM acTpaaunonom. CrefosatenbHO, MOXHO npeg-
NOMOXWTb, 4TO NpUMEPHO Yepes 48 y JII HabepeT MakCUMarnbHY0 KOHLEHTPaUMIo, a ele Yepe3 48 4 npousonget
0BYNALMA. Mcxoas 13 3TOro CTaHOBMTCS BO3MOXHBIM paccuuTaTh 6naronpusTHble AHU Ans BA3KMA CYKM.

K oKOHYaHMIO 3CTpyca B Ma3kax HauMHatoT NosBnATbCs BasanbHble KNeTku, B HalweM cnyyae ¢ 15-ro gHs
MOMOBOrO LWKMa UNK ¢ 8-ro AHS acTpyca. Takke YBenuiMBaeTCs KONMYECTBO MPOMEXYTOUHBIX KIETOK U CHUXAeTCs
KONMUYECTBO NOBEPXHOCTHbIX, NOSBNATCA NENKOLMTLI B HEBOMbLLOM KonuyecTBe. POH Maska CTaHOBUTCS MeHee
Npo3payHbIM.

LinTonornyeckue masku dasbl AM3CTPyCa CONPOBOXOAKTCA HANMYNEM PESKUX USMEHEHUI B KNETOYHOM CO-
CTaBe: CHOBA NOSIBNSOTCA NENKOLMTBI, MPUCYTCTBYIOT BCE BUAbI KNETOK. YXe B Havyane nepuoga auacrtpyca obHa-
PYXMBAETCS 3HAYUTENBbHOE KOMUYECTBO HEMTPOMUIOB, YNCNO KOTOPLIX YBEMNYMBAETCS C KaxablX AHEM A0 23-r0
[H$1 NOMOBOrO LKA UK 40 6-ro AHA AKACTpYCa, 3aTeM WX KOMMYECTBO HAaYMHAET NOCTENEHHO CHXaTLCS K 3aBep-
LUEHNO JaHHoM hasbl (Tabn. 3).

Ecrv B Hayane dhasbl AnaCTpyca elle MOXeM BCTPETUTL B Ma3kax HeBomnbLIOe KONMYECTBO 3pUTPOLIUTOB,
TO Hanu4re ux B JanbHenLweM roBopuT 0 MaTonoruu. B paHHuin auactpyc Gonblue NOBEPXHOCTHBIX Kak MUKHOTHYe-
CKUX, TaK 1 oporoBeBLUMX KneTok. K 4-My gHio dasbl 6a3anbHble (apabasanbHble) U NpOMEXyTOYHbIE KNEeTKU npe-
BbILLIAKOT MO KONMYECTBY NOBEPXHOCTHbIE KNETkK (Tabn. 3).

Tabnuya 3
KneTouHbI cocTaB Maska B ¢hasy AnacTpyca
ﬂHVI MOM0BOrO LKA BasanbHble Knetku I'Ipomex(yTquble KNeTkun nOBerHOCTHbIe KNeTkn ﬂelhKOLlMTbI
KONM4YeCTBO % KONM4YeCTBO % KONMU4eCcTBO %

18 1.1+0,36 13 2,5+0,41 30 4,7+ 0,52 57 3,8+0,17
19 1,2+0,32 14 2,7+0,31 32 4,6+0,27 54 4,8+0,31
20 1,0+0,21 12 3,240,23 37 4,4+0,21 51 5,0+0,18
21 1,8 0,16 18 3,3+0,35 33 4,8+0,35 49 5,6+0,13
22 1,9+0,40 19 4,0+0,25 41 3,9+0,14 40 6,2+0,23
23 1,7+0,13 18 3,9+0,18 42 3,7+0,24 40 8,7+0,35
24 1,240,12 13 3,8+0,22 42 4,0 +0,29 45 7,1+0,19
25 1,6+0,19 16 4,5+0,14 44 4,240,37 40 7,5+0,22
26 2,0+0,23 20 4,6+0,17 46 3,5+0,12 34 6,3+0,26
27 2,2+0,28 21 5,1+0,13 49 3,1+0,15 30 55 +0,31
28 2,3+0,29 22 5,2+0,34 50 3,0+0,26 28 4,2+0,23
29 2,5+0,36 21 6,3+0,28 53 3,2+0,20 26 3,3+0,13
30 3,1+0,30 6,9+0,29 2,7+0,21 1,8+0,12

®a3a gnacTpyca cBuUaeTenbCTBYET 06 OKOHYaHUM NAOAHBLIX AHEN, TO eCTb O 3aBepLueHun nepruoaa bnaro-
NPUATHOTO 4151 ONNIOLOTBOPEHMS CykW. POH Ma3ka CTaHOBUTCA IPS3HBIM U MYTHBIM. B LpTONOrnyeckom mMaske BTO-
POV NOMOBWHBI NEep1oAa NOYTU BCE KIETKM NPOMEXYTOUHbIE 1 6a3anbHble, HEMHOrO NEKOLUTOB.

B cTagum aHacTpyca uuTonoryeckas kapTiHa CnnsucToin 0bonouku ctabunbHa. Cnnsuctas anutenus sna-
raniwa cyk umeet 3-5 crnoes knetok. Masku ManokrneTouHble, B HUX BbISBASAOTCA GasanbHble (napabasanbHble)
aNUTenManbHbIe KNETKX, MOTYT BCTPEYaTbCS ANHUYHBIE NPOMEXYTOUHbIE KIETKA U NENKOLMTBI.
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3aknoyeHue. Mo pe3ynbTataMm LMTOMOTMYECKNX UCCNEA0BaHU BNaranmiLHOro Maska cobak BbISBMEHO,
4TO (hase NPO3CTPYCa COOTBETCTBYET ONpeaeneHHas KapTuHa BnaranuiLHoro Maska: 6asanbHble (NapabasanbHbie)
KNeTKN NPUCYTCTBYIOT TOMbKO B Hayane nepuoga, HabnioaaeTcs TEHAEHUMS K CHKEHUIO MPOMEXYTOUHBIX U POCTY
NOBEPXHOCTHbIX KNETOK. B Maskax oBHapyXMBaOTCS 3pUTPOLMTHI M nerkoumuTbl. OH Maska nomnynpo3payHbin (MyT-
HbIN). [POACIKMTENBHOCTL CTaauu 6-8 aHen.

®dasa acTpyca xapakTepuyeTcs noseneHnem B Maske 6onee 60% NUKHOTUYECKMX NOBEPXHOCTHBIX KMETOK,
He3HauMTENbHLIM KOTMYECTBOM 3PUTPOLMTOB U NenkoumToB. ®OH Maska CTaHOBUTCS Boniee YUCTbIM W NPO3PaYHbIM.
MpogonxuTensHOCTb cTagum 10-11 gHen. YcTaHOBNEHO, YTO y cobak Haubonee onTUMarnbHbIMU OHAMW 4715 BA3KM
asnsTcs 3-4 feHb acTpyca.

LiuTonornyeckme masku goasbl AUSCTPyCa CONPOBOXKOAOTCA HANMMUYMEM PE3KUX U3MEHEHUI B KNETOYHOM CO-
CTaBe: NosIBNSAOTCA BCE BUAbI KNETOK, 0BHapYKMBAETCS 3HAYUTESTBHOE KONMYECTBO HENTPOUIOB. MpogomKkuTens-
HOCTb CTaguu NpubauautensHo 60 gHeN.

B cTagum aHacTpyca LUuTonornyeckas kaptTuHa crnmancToin 060mnoyku ctabunbHa. Masku ManokneTouHble, B
HWX BbISBNAOTCS BasanbHble (NapabasanbHble) anuTenuanbHble KNeTkW, MOryT BCTPeYaTbCs eauHNYHbIE MPOMEXY-
TOYHbIE KIETKW U NeNKoLMTbI. [poaomKUTENBHOCTL CTaauy NpubnuantensHo 123 aHs.
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