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CEKUWA «PUNBNKO-MATEMATUYECKNE HAYKU»

O B3AUMOJENCTBHH IUKOJIbHON U BY30BCKOM MATEMATHKH
B NPENOJABAHHHU FTEOMETPHHU H TEOPHH MHOTOYJIEHOB

bayooea H.B.
JoueHT kadeapsl « OCHOBbI MaTeMaTHKH H HHpopMaTHku» (CYHIT 1)

MI'TY num. H.D. baymana, kanauaat GpU3HKO-MaTeMaTHYeCKHX Hayk,
Poccus, r. Mocksa

beaanosa 3.H.
naoueHT Kadeaprl «OcHoBbl MaTeMaTHK H HHGopmaTuka» (CYHL] 1)

MITY um. H.3. baymana, kanauaat Gpu3Mko-MaTeMaTH4ECKHX Hayk,
Poccus, r. Mocksa

H3s10/%eHHe reoMeTpHH H B cpeaHeH IUKOJe, H B By3aX MOMKHO OCHOBEIBAaTh Ha CHCTEME
akcHoM ['n;1b6epTa, a MOXHO OTTAIKHBAThCA OT akcHoMaTHKM Beit1s. Cpean npenoaasaresneit
KO € YT.TyOIEHHBIM H3Y4EHHH MaTeMaTHKH HHOFJa BO3HHKAIOT AOBOIBHO OCTpPHIE AUCKYCCHH
0 MPEeUMYLIECTBAX TOFO H.IH HHOFO MOAX01a. B cTaTbhe MPHBOIMTCA MHEHHE aBTOPOB MO ITOMY
Bonpocy. TeopHs MHOrOY.IEHOB 3aHHMAET BaAKHOE MECTO MPH H3YYEHHH MaTeMaTHKH Kak B By3e,
Tak H B cpeaHeil mkoie. K coxateHHio, B yueGHBIX NOCOOMAX A1 LIKOIBHHKOB HET YETKHX H
COrNacoBaHHBIX MOJIXO0B K BOMPOCY O YHC.IE KOPHEi MHOTOWIEHA H CBA3AHHBIX C HUMH pelle-
HHAMH a1re0paHYeckHX YpaBHEHHH. JTH pasHOIITIacCHA OTPAXalOT CYIUECTBYIOUIHE “HOKHHUB™
MEXGTY LIKOIBHOI M BY30BCKOM MaTeMaTHKOH M YacTO NPHBOIAT K HEOAHO3HAYHOMY MOHHMa-
HHIO YCTT0BHH 3ajay, npeataraeMeX B IIKole, Ha EI'D, oIMMNKanax H BCTYMHTEIBHBIX JK3aMe-
Hax B By3bl. B cTaThe paccMaTpHBalOTCA JBa BO3MOXKHBIX NMO/AX0a K BOMPOCY 0 YHCIIE KOPHEH
MHOFOWIEHA M Mpe11aracTcs HEKOTOPBIH BLIXOJA H3 CIOMHBINEHCA METOAMYECKOH CHTYaLHH,
KOTOpas BbI3biBacT Goibiuie HeyZ00CTBa H pa3HOIIAcHs Kak CpelH yyalluxcs, Tak H cpean
yuHTEIeH MaTeMaTHKH.

Kouesvie cro6a; akcuoMaTHKa l"n:leepTa, aKcHoMaTHKa Beitns, TCOPHSA MHOFO4YIIEHOB,
NMPOCTHIC H KPaTHBIE KOPHH MHOTOYTICHOB.

1. B 3aHTY nMocTpoeHHsi Kypca reoMeTPpHH Ha OCHOBE aKCHOMATHKH
I'nabOepra.

B 0CHOBY MOCTPOEHHA IIKOILHOTO KyPCca FEOMETPHH MOMKHO MOJIOKHTH pas-
SIMYHBIC CHCTEMBI aKCHOM. Bce HbIHELIHHE LIKO:IbHbIE H MOJABIAIOLICE YHCIO BY-
30BCKHX YYCOHHKOB FEOMETPHH OTTAKHBAKOTCA OT aKCHOMATHK, BOCXOAALINX K
kHure I'wabbepra « OcHoBanus reoMeTpuny, Beitieaeii B 1899 r. CHCTEMBI akcH-
OM, MPHHATHIE B JEHCTBYIOIUX yueOHHKax MO T€OMETPHH, NPeACTaBsIOT coboii
pa3IM4HbIC BapHaHTBl aJaNnTHPOBAHHOM /UIA LKO:;IBI akcHOMaTHKH ['unsbepra. Kak
NOKa3bIBACT MHOTOBEKOBas HCTOPHS Pa3BHTHA H NpeNnojaBaHHA reOMeTpHH, MoJ-
XOJ1 K FEOMETPHH, BeipaboTaHHbIi Ha nyTH EBK:nna — T'unsbepTa, MaKCHMaIbLHBLIM
00pa3oM OTBEYAET HALIHM reOMETPHYECKHM MPEACTABICHHSM.

Hayuenne crepeomeTpHn B Liko:le HauuHaercs B 10-M kaacce. Iostomy, Bo-
nepBbIX, GAKTHIECKH B TEUCHHE ACBATH JIET B IoJI0BaX YYEHHKOB YCTAHAaBIHBa-
JIHCh CBA3H MEXIY HX I€OMETPHYECKHMH MNPeCTaBIeHHAMH W 00beKTaMH (OCHOB-



HBIMHM M MPOM3BOAHBIMH) akcuoMaTHku Eskimna — IN'me6eprta. Bo-BTopsix. ycTa-
HOBJICHHE 3THX CBA3€ell (B paMKax MIKOJIBHOH MPOTpaMMbl) HE JOBEIEHO 0 KOHLIA.
B 4aCTHOCTH, AECATHKIACCHUKH YK€ 3HAKOMBI C T€OMETPHUYECKHMH BEKTOpPaMH Ha
IFIOCKOCTH, HO €lll€ HE 3HAKOMBI ¢ OOIIMM MOHATHEM TeOMETPHYECKOTO BEKTOpa
(BekTOpaMu B mpocTpaHcTse). Kasamock 6bl, €CTECTBEHHO 3aBepUINTb HOPMHPO-
BaHME TEOMETPHUECKHX MpEICTAaBICHWH MIKOJILHHKOB, HCMO/Ib3YyS TO, YKe A0-
BO;ILHO MHOT'0€, YTO CHETAHO, H O0OMIACH «MATOH KPOBBIOY.

OnuHako, BO3MOXHEI H 0oiee pamgukaibHble NMyTH. M310KeHHe MKOIBHO#M
TeOMETPHH MOXHO OCHOBBIBATb Ha aKCHOMATHKE Beili1s, CylIecTBEHHO OTIH4alo-
Iecs oT ruIbOepTOBCKOi akcHoMaTHki. OJHAKO MPH 3ToM Hago OyAeT BBECTH
HOHSATHS BELIECTBEHHOTO JIMHEHHOrO (BEKTOPHOTO) MPOCTPAHCTBA, €70 Pa3MEpHO-
CTH, TOMEYHO-BEKTOPHOTO (a@HUHHOrO) MpOCTPAHCTBA, CKATAPHOrO MpPOH3BEMdE-
HHA KaK MOJIOXKHTETBHO ONMpPEAETeHHOr0 CHMMETPHUECKOTO OHIMHEHHOTO (yHK-
[HOHA/1a Ha JIMHEHHOM MPOCTPAHCTBE (U1 M3MEPEHHs [UIMH BEKTOPOB H YITIOB
MexXIy BeKTOpaMi) H T.1. Kpome Toro, ToCKo:16Ky BCE 3TO HMEET COBEpIIEHHO ab-
CTPaKTHBII Xapaktep, Hamo GyneT OOBACHHTL LIKOIBHHKAM, KAKOE OTHOLICHHS
HMEIOT STH IOHATHS K TOH ME€OMETPHH, KOTOPYIO OHH paHee M3y4a:H, H KaK reo-
METPHUECKH, & He aiareGpaHuecky HaXO NMpPENCTaBIATb cehe BEeKTOp B MpOCTpaH-
cTBe. DakTHUECKH, HaZo OYIeT YTO-TO CKa3aTh 00 IKBHBAIEHTHOCTH aKCHOMATHK
Beiina u T'wsbepra. Beé 310 MpocTO HEBBINOTHUMO H3-3a HEXBATKH BPEMEHH U
M3-32 HETOTOBHOCTH LIKOJILHHKOB KO BCEMY 3TOMY Habopy abCcTpaKkTHBIX MOHATHIA,
COBEPUIEHHO HE HYXHbIX MOKa U1 HHUX W (aKTH4YeCKH HE Pa3BHBAIOLIMX HMX Teo-
MeTpHYecKne NpeacTasaeHus. JLia mobuteneil pemath reOMETpHUECKHE 3a1a4H
NpH MOMOIH BEKTOPOB BIO;IHE JOCTATOYHO HMETh B PAacHOPAKEHHH TE€OMETpHYe-
CKH€ BEKTOPBI, BBOAHMEIE 03 BCAKHX THHEHHBIX TIPOCTPAHCTB BMOIHE JOCTYIHBIM
IS IIKO;IbHHKOB 006pa3oM.

OTMeTHM, YTO B By3aX aHATHUTHYECKasd TeOMeTpHs 0OBIYHO paccKa3blBacTCs
TPamMUMOHHBIM criocoboM (T.e. Ha ocHoBe akcnoMaTHkH ['mibbepra), uToOHI Ha
npocmoM M HOCTYIIHOM MaTepHale MOATOTOBHTh CTYACHTA K H3YUE€HHIO JIHHEHHOM
a’1reOpsl. EAMHCTBEHHBIM M3BECTHBIM HaM yueOHBIM NOCOOHEM LIS CTYIAEHTOB BY-
30B, 0OYYalOUIMXCA MO CHEMHATLHOCTH «MaTeMaTHKa», B KOTOPOM H3I0KEHHE
AHATATHYECKOH TeOMETPHH OTHPAeTCd Ha MOHATHE BEIECTBEHHOTO THHEHHOTO
HPOCTPAHCTBA, ABIAETCA « AHATHTHYECKas reoMeTpus» M.M. TToctaukosa [3]. Ho
H B 9TOH KHUT€, BBOJS BElIECTBEHHOE SIHHEHHOE MPOCTPAHCTBO, aBTOP OTTA.TKHBaA-
€TCS OT CBOHCTB reOMETPHYECKHUX BEKTOPOB, CIHTAsE MX U3BECTHBIMH M3 LIKOILHON
nporpammsl. TIpexae yeM BBECTH KaXIYI0 HOBYIO IPYIINY aKCHOM JIMHEHHOTO, €B-
KIMaoBa WM ad@uHHOTO MPOCTPaHCTBA, aBTOp CHayajda MCCIEAyeT BOMPOC Ha
HATIIHO-HHTYHTHBHOM YPOBHE M TOILKO MOC:Ie 9TOro npeiaracT oopaTuTh TOY-
Ky 3pEHHS U IPHHATb H3BECTHBIC U3 LIKO:IbI (GaKThl B KAUECTBE AKCHOM.

Kuura dza yvumens B.I'. Boarsauckoro « D:ieMenTtapHas reomerpHs» [2] no-
CTPOEHA Ha OCHOBE BeilsIEBCKOH aKCHOMAaTHKH reoMeTpud. B npeauciosun aBTop
TOBODHT, YTO KHHTa JOCTYNHA KOJILHUKAM CTaplIHX KJIACCOB B KauecTBe 00/10.1-
HiiMe1bHO20 ymenus K1 Yriy0:1eHHOTO 03HAaKOMIIEHHS ¢ reomeTpueil. Tlpu sToM
aBTOp M JUTA reOMeTpHUeCcKOH MHTEpNpeTallii J0Ka3aHHbIX 1o Beiftio pesyiabTa-
TOB, U 11 GOpPMY;ITMPOBaHHs HOBBIX TEOPEM ONMHPAETCs Ha MPOCTPAHCTBEHHYIO
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rE€OMETPHYECKYIO0 HHTYHLUHIO IIKOJIBHHKOB, YK€ Pa3BHTYIO MPH H3YYEHHH ILT1aHH-
METPHH H CTEPEOMETPHH TPAJAHLIHOHHBIM CIIOCOOOM.

Takum o6pa3oM, MBI cuHTaeM HeaecooOpa3HeiM B 10-11-x kiaccax mpomo.i-
KHTb H3yuYeHHE reOMETPHH Ha OCHOBe akcHoMaTHkH I'wibbepra.

2. O «HOKHHUAX» MEANY WIKOJILHOH H BY30BCKOi MaTeMaTHKOI B nipe-
NOJaBaHMH TEOPHH MHOTo4JeHoB [1].

B mxonax ¢ yriy6:1eHHBIM H3ydeHHEM MaTeMaTHKH TEOPHH MHOTOMIEHOB
yaeasercs AocTaToyHo Goabllioe BHHMaHHe. B HeKOTOpBIX By3ax anmapaT MHOro-
YJEHOB aKTHBHO MCMOIB3YyeTCs MPH H3y4eHHN Kypca MaTeMaTHKH, HO Npeanoia-
raercs, YTo 3TOT MaTepHa:l B JOCTATOYHOH CTeNEHH yxke H3BECTEH CTYyJACHTaM H3
Kypca MaTeMaTHKH CPeIHEH LIKObI,

He nMes noctaTouHsix 3HaHHH M yMEHHH, CBA3aHHBIX ¢ MHOTOYIEHAMH C
OJIHOW NMEPEMEHHOM, BbIMYCKHHK LIKO:IbI BCTPETHTCA C CEPhe3HBIMH TPYAHOCTAMH
HE TO.ILKO NMPH H3yYEHHH Kypca MaTE€MaTHKH B By3e, HO, BO3BMOXHO, H Ha 6o.iee
paHHeM 3Tane — MpPH CAaye BCTYTHUTEILHBIX K3aMEHOB Mo MaTeMarHke. Ha Bery-
MUTEIBHBIX 3K3aMEHaX CHCTEMaTHYECKH BCTpedaroTcs 3afayd Gosee ILHPOKOro
KJ1acca, yeM B o6uieoOpa3oBate:1bHOM 1ikoste. [IpH 3ToM Takue 3amaun, Gopmais-
HO TOBOPSA, HE BBIXOAAT 3a PaMKH NporpaMMsl 06u1eoOpa3oBaTebHOMN IUKOIBI.
Hanpumep, 4acTo BCTpewaloTcsi 3a4ayH, CBOIAIUMECH K PACCMOTPEHHIO KyOHue-
CKHX YPaBHCHHI, KOTOpPBIE MOTYT OBITh pelleHBl C MOMOLIBIO IPYNMHPOBKU. Mex-
Iy TeM, TpYNNHPOBKA, KaKk H3BECTHO, MPAKTHYECKH BCETJa ABISACTCA HEAIrOpHT-
MHYECKHM NPHEMOM, H MOHCK yJa4yHOH IPYMIHPOBKH ajIeKO He BCEraa OKasbiBa-
€TCA YCMEIHbLIM. B To e BpeMsd, €C/IH ypaBHEHHE MMeET XOTA Obl OMH pauMo-
HaJbHBI KOPEHB, TO COBEPLICHHO I€MEHTAapHas TEOPHs MNPEBpALIaeT MoA0GHbIE
3a/1a4H B AITOPHTMHYECKHE.

Ha BCcTynHTEIbHBIX 3K3aMEHaX B HEKOTODPBIE BY3bl C BEICOKHMH TpeGOBaHH-
SIMH 110 MaTEMaTHKE HHOIAa MpEeAsaraioT 3aAayl, B KOTOPBIX TpebyeTcsa A0Ka3aTh,
4TO KyOH4Yeckoe ypaBHEHHE HE HMEET PaUMOHAIbHBIX KOpHei. Ecnu cuMTath, uTo
TEOPEMa O PAUHOHAILHBIX KOPHAX MHOTOWIEHA C LEIbIMH KO3 PHUHEHTAMH — 3TO
HE CJIMIIKOM CI0OXKHas 3ajaya, KoTopylo aGHTYPHEHT MOXET PELINTh CaMOCTOs-
TEIbHO, TO U 3TOT KJIACC 3aJa4 HE BBIXOAUT 3a paMKH NporpaMmbl obuieobpazoBa-
TETBHOM MIKONIbL. {711 BBIMYCKHHKOB, 3HAKOMBIX C OCHOBAMH TEOPHH MHOTOYIe-
HOB, 5TH 3a/1a4H He NPe/CTaBIAI0T HUKaKUX TPYIHOCTEH.

MHorousieHbl ¢ O4HOH mMepeMeHHON M BElECTBEHHBIMU KO3 (pHUHEHTAMH
MOTYT pacCMaTpUBaThCs Kak asirebpanueckue oObeKThl, TO €CTh CHMBO.IbI ONpese-
JEHHOr0 BHJa, H KaKk (yHKLHH OJHOH MepeMeHHOi (BeLIeCTBEHHOH WM KOM-
Ii1eKcHOM). B cBA3M ¢ MHOTOYIEHaMH M CBA3aHHBIMH C HUMH ajireGpauyeckumu
YPaBHEHHAMH BO3HHKAIOT HEKOTOPBIC JJOTHYECKHE H TEPMHHOI0THYECKHE TPYAHO-
CTH, KaCalolIHecs BOMPOCa O YUC;Ie KOpHEeH. B padanuHbix yyeOHBIX nocoOuax A
LIKO;IbHHKOB BCTPEYAIOTCs pasHble noaxoibl K 3ToMy Bompocy. K coxaileHuio,
YETKHX M COI;1aCOBAHHBLIX MOAXOAO0B, KOTOPBIX NMpPHAEPKHBAIHCH Obl MpHEMHbIC
KOMUCCHH pa3HBIX BY30B (WJIH Jaxe WiIeHbl OJHOH KOMHcCHM), W, Gosee Toro,
NpenoJaBaTe;M OAHOM H TOil XKe LIKO:IbI, B 3TOM Bonpoce HeT. Ha Halu B3r;aaa >t



pa3HOT1acHA OTPaXKAIOT CYIECTBYIOIHE «HOXHHLB» MEXAY WKOIBHOH U BY30B-
CKOif MaTeMaTHKOH.

Hcnosb30BaHHE TEOPHH MHOTOWICHOB B BhiCLIeil MaTeMaTHKe H ee MpPHIo-
seHmsix Ga3upyeTcs Ha CIeACTBUM M3 OCHOBHOH TeOpeMb! aireOphl: Kaxioe al-
reOpanyeckoe ypaBHeHHe M -0if cTeleHH MMeeT POBHO »n KOpHeil, mpuyeM Mox
MHOKECTBOM BCEX KOpHeil MHorowieHa F(x) ¢ neHCTBUTEIBHON HIH KOMILIEKC-
HOH TIEPEMEHHOH MOHHMAIOT YHCIA Cp,Cy,e.esC,y» YYACTBYIOLUIHE B PA3IOKEHHH
F{x)= a(x—c,Xx—c,)..{x—¢,) MHOTOYIeHa F(x} Ha MHOXHTEIH MEPBOil CTeMeHH.
[IpH 3TOM, €C.IH CPelH YHCET C),Cy ..., C,, HMEIOTCS COBMAJAIONIHE, TO TOBOPAT,
YTO Y MHOTOY.IeHa eCTh KPaTHBIE KOPHH H KaXKABIH KOPEHb CUMTAETCA CTOIBKO pa3,
CKOJIBKO Pa3 OH BCTPEYAETCA CPEIH YHCET C;,Cy,...,C, (TO €CTh KAKOBAa €ro
KpaTHOCTb). TakuM 06pa3oM, TepMHH «MHOXECTBO KOPHEH MHOTrO4;€Ha» MOHH-
MalT HE B TEOPETHKO-MHOXECTBEHHOM CMBICIE. TeopeTHKO-MHOXECTBEHHOE NO-
HUMaHHEe 3TOTO TEPMHHA HEJOCTAaTOYHO, TAK Kak HeceT He BCIO MHPOPMALHIO O
KOPHAX MHOroY;IeHa (HampHMep, TepseTcs HHPOPMAIHi O HEKOTOPBIX €ro CBOii-
CTBax Kak (YHKLHH, O B3aHMHOM pacno;IOkKeHHH ero rpaduka H ocH abCHHCC).
Takum obpa3om, yka3aHHe MHOKECTBAa KOPHEH MHOro4s1eHa COCTOUT u3: 1) yka3za-
HHUSA MHOXECTBA BCEX €ro KOpHeil B TEOPETHKO-MHOXECTBEHHOM CMBICIE H 2) yKa-
3aHHA KPaTHOCTH KaXAOro KODHst M3 MHoxkecTBa nyHkra 1). Hanpumep, MHOXe-
CTBO KOpHeii MHorowieHa x*(x-1) ecTh {0;1}, rae 0 ecTb KopeHb KpaTHOCTH 2 (aBY-
KpaTHblii KOpeHb), a 1 — kopeHb KpaTHOCTH 1 (0IHOKpPATHBIHA, TO €CTh NPOCTOH KO-
peHb). To ke caMoe MOXHO BBIPa3HTh M B CIeAYIOLIEM BHIE: KODHAMH HAllleTO
MHOTOYIeHa ABIAI0TCSA YHcIa x, =1, x, =x;=0. ¥ Tomy noao6Hoe.

IMouatus: xopHH MHorowleHa F(x) u pelleHHs (kopHH) aireOpaHuecKoro
ypaBHeHus F(x)=0 He pa3anyarT. ITO OHO H TO XKe.

HmeHHO onmucaHHBIH BbILLE NOAXOM K BONPOCY O YHC:1e KOPHEH MHOrowIeHa
(v arebpanuyeckoro ypaBHEHHS) NaeT BO3MOXKHOCTBH MOJTHOLEHHO CTPOMTh KYpC
BbiclieH MaTemarHku. Hanprmep, B aHLTHTHYECKOi reoMeTpHH CBOHCTBa Guryp
H3y4aroTCA aHaJIMTHYECKH, TO €CTh CpeAcTBaMH aireOpel. B asirebpe HeT noHsTHA
npefeapHOTO Mepexofa, HO3TOMY KacaTeIbHas He MOXeT OBbITb ompeAelieHa Kak
npeneIbHOE MOI0KeHHe cekymieid. KacaresHas Kk JIMHAM BTOPOro MopsAjka B aHa-
JIUTHYECKOH TeOMETPHH ONpeesIfeTCa KaK MpsAMas, KoTopas nepecekaeT ;IMHHIO B
IBYX coBNaiarouux (B aireGpanueckoM CMBIC.I€) TOUKAaX (XOTA reoMeTpHYEeCKH
OHa nepecekaeT ;IHHUIO B 0dHOIT Touke). PaccMoTpuM mapaGoay y = x2. TTpamas
¥=0 aBasgerca kacarepHoi B Touke (0:0), ¢ aireGpanyeckoii TOUKH 3peHUS OHA
nepecekaeT napabo;ly B JBYX COBMAJAIOLIMX TOYKaX (XOTHA TFeOMETPHUYECKH 3TO
oiaHa Touka). [Ipamas x = O nepecekaeT mapabo.Ty reoMeTpHYECKH TaKXe B Of-
Ho#t Touke (0;0), Ho KkacatenbHON He spsetca. (Ilpamas ¥ =0 uMeeT napameTpu-
4eckoe ypaBHeHue X =1,)=0. Jl13 HaxokaeHHsa 3HaYeHHi napameTpa f Juisd ToUeK
nepeceyeHus npsaMoil M mapabo:ibl MOACTABUM BHLIPAXKEHHS KOOPAHHAT TOYEK
Haweii mpsamoii uepe3 ! B ypaBHeHue mnapaboabl. [loiydnm ypasHenue 0=1°,
HMeloutee pelexue f, =1, =0, Halomee ABe COBMANAIOMME TOYKH IEpeceyeHHs
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M(0;0)=M,(0;0). Tpsimas x = O MMeeT NapaMeTpHUECKOe ypaBHeHHe x=0,)=t.,
HeiicTBys Kak BbilIe, JU1 TOUEK NepeceyeH s MOTyYUM OIHO 3HAYEHHe NMapaMeTpa
t = 0, gawouee ogHy ToYKy nepeceuenns M,(0:0).

fIpocTelie H KpaTHblE KOPHH MHOTOYJIECHA TaKKe MMEKT PadIHyHs C TOYKH
3PEHHs] MaTeMaTHYecKOoro aHa;u3a. MHorowsleH F(x)=x HMeeT eAUHCTBEHHBIN
KopeHb x = 0, 8 MHOTOWIEH G(x)=x’ UMEET ABa KOPHs, paBHbIX 0. [Ipamas y = x
nepecekaeT och O, , a napabosia y =x* Kacaerca ocH O, B Touke (0:0) ; unc:io 0

ABIAETCA KOPHEM He TojbKo MHorowieHa G(x) = x2, Ho u KOpPHEM €ro Impou3-
BOIHOH G'(x)=2x; QyHkuHA G(x) ObicTpee crpemutca Kk 0, yeM yHkums F(x)
npu X, ctpemsuemMcs k 0.

MoxHo 6b110 6b1 NPHBECTH MPHMEPHI H M3 APYTHX Pa3leioB MAaTeMaTHKH,
HAnpHUMep, TAKHX, KaK HHTETPHPOBAHHE PALHOHATbHLIX QYHKLUMH, STHHEliHbIE ome-
patopsl, AH(pQEpEHLIHATbHBIE YPABHEHHS C MOCTOAHHBIMH KOI((HUHEHTAMH H
IpYTHE, TAE, ECTECTBEHHO, HCTIO1B3YETCA MPUBEAEHHBIH BBIILE MOAXO K BOIPOCY
0 4HC.I€ KOpPHeH MHOTOYIeHa (HiIH aireOpandecKoro ypaBHeHHs ).

B mkoasHOM Kypce MaTeMaTHKH NpPHBENCHHBIH (HE YHCTO TEOPETHKO-
MHOXKECTBEHHBIH ) MOAXOM K HOHATHIO MHOXECTBA KOPHEHl MHOTOU;IEHA MEHEE He-
006X0aHM, XOTA TOXKE MOIE3CH.

IMosTOoMy HekoTOpBIE aBTOPBI Y4eOHBIX MOCOOHIA WM Hake y4eGHHKOB 11
LIKOIBI, @ BC;IE€A 32 HHMH HEKOTOpbIe LIKOJIbHbIE MPENOAABATEIH HE YUHTHIBAIOT
KpPaTHOCTb KOpHEH MHorou;ieHa. Hanpumep, cYMTaloOT, 4TO MHOTOYTEH x° —2x+1
HMEET €NMHCTBEHHBIH KOpeHb X = 1. A HMHorma, cM. [4], cuuraior, 4TO KOpHH
MHOro4ieHa F(x) H KODHH COOTBETCTBYIOLIETO ajireOpaHvecKkoro ypaBHEHHs
F(x)=0 - 370 He ogHO M TO xe. UMeeTcsa B BHIY, YTO NPH HAXOKIAEHHH KOPHEH
MHOrOY;IeHa KPaTHOCTbh KOPHEH YUHTBIBAETCA, a PH HAXOXJEHHH peLleHHii ypas-
HeHus F(x)=0 — HeT. B 3TOM CiIydae nosydyaeTcs, 4TO MHOTOYIEH F(x)=x* —2x+1
HMeeT Ba PaBHBIX KOpHA | (1M KopeHb X =1 KpaTHOCTH 2), a ypaBHEHHE
x*=2x+1=0 HMeeT eIMHCTBEHHMbIii KOpeHb (pewieHHe) x = 1.

HekoTopeie aBTOpEI yueGHBIX MOCOOHIE T8 INKOTBHHKOB MULIYT O TOM, Y4TO
JIOTHYECKHE H TEPMHUHO;JOTHYECKHE MPoO:1eMbl HMEIOTCA, HO Ge3 06CY)aAeHHS STHX
npo6:;1eM BBOIAT COTIALlIEHHs, YpaBHHBaKOIWHe 00a MoAX0aa K YHCTy KOPHEH MHO-
royieHa. Hanpumep, H.®. Ulapbirud [5] npeasiaraer non sbipakeHHAMH: «KBaj-
paTHOe ypaBHEHHE, HMEIOLIEE ONIHO pEIICHHE» U «KBAaJApPaTHOE ypaBHEHHE C paB-
HbIMH KOPHAMH» MOHHMATh ONHO H TO ke. O6a BbIpaKeHHA NMPUMEHAIOTCA MpH
dhopmy:poBke 3anay.

Takum 06pa3oM, OTHOLIEHHE BBIMYCKHHKA LIKO:ILI K paCCMaTpHBAeMoii npo-
61eme BO MHOTOM 3aBHCHT OT METOIMYECKHX BO33PEHHIl €r0 NpenoaaBaTes U OT
TpeGoBaHHit penonaBaTe:Is K JOTHKE HIT0KeHUs. MOXeT MOTyuHThCA TaK, YTO
MHEHHe YYEeHHKa, npu Goiee r:Ty6OKOM H3YYEeHHH TeMbl, MONHAET Bpaspes ¢ MHe-
HHEM YUHTE:14.

Mei1 cynTaeM, YTO MoAXoa K BONPOCY O YHCile KOPHeil MHOroY;1eHa, He y4YH-
THIBAIOWHIT KPaTHOCTH KOPHEH, TO eCTh KOr[a YKa3bIBAalOTCA BCE YMCIIa, SBAMO-
IHecs KOPHEM MHOTOYIE€HA W/IH YPaBHEHHs, HO HE YKA3bIBA€TCH MX KPAaTHOCTb,
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XyKe He YHCTO TEeOPETHKO-MHOXECTBEHHOTO NMoaxoxa. B wacTHocTH, 3TOT noaxoxn
CyXaeT BO3MOMKHOCTH WIKONbHHKA. Hampumep, Ge3 yueTa KpaTHOCTH KOpHeii He-
BO3MOKHO BOCMO:.Tb30BaThCA opMy:1aMi BueTta 119 perieHns Takoi MpocToii 3a-
Ja4H: «COCTaBHUTb KBAJpAaTHOE ypaBHEHHE, Y KOTOPOTo cyMMa KOpHeH paBHa 2, a
NPOH3BEAEHHE PaBHO 1».

TTo ¢opmy:ie Bueta (koTopble Ha caMOM Jie1e BEPHBI M 414 C.Ty4as KpaTHBIX
KOpHeii, HO 33ech MBI 3TOT CIy4ail paccMaTpUBaTh He MOXEM) €C.IH ypaBHeHHe

MMEeT pasHbie KOPHM X| M X3, TO X;+X, =2, a XX, =1. Orciona cnenyert, uto
X=X =1. To ecTb nmoayuH:I0CH, 4TO Hallle ypaBHEHHe HMeeT OXHH KopeHb. Cie-

JIOBATE:TbHO, HAlle MPEANOIOKEHHE O TOM, YTO ypaBHEHHE MMEET [Ba pa3HbIX
KOpDHS, OKa3al0Ch .IOXKHBIM H. MO3TOMY, ¢opMy:sl Buera HempumeHnMBbl. Mer
MPUXOANM K OYEHb CTPAHHOMY BBIBOJY: Halll Cocof PeLIEHNs He FOAMTCA M Halo
MCKaTb KaKOH-TO JpYTOii MyTh pelleHHs 3aa4H. (A 4To AeiaTh, eC.iH, Hanpnmep,d
x+x,=84, ax - x, =22099), fie

OnHako HeoOXOOUMO NMPHHATH K CBEACHHIO, YTO CYILECTBYET PAd 3a'z1aq','
MpexIaraeMelx B LIKOSIE M HA BCTYTIHTEIbHBIX 3K3aMEHaX B By3bl, B KOTOPBIX 3Ha-
HHE KPAaTHOCTH KOpHeH MHOrowJIeHa WM airebpauyeckoro ypaBHEHHs Hecyllle-
cTBeHHO. [103TOMY MOXHO BOCTIO:IB30BAaTHCA BTOPBIM MOAXOAOM K BOIPOCY O YHC-
;1€ KOpHEIi, U COCTaBHUTEH TaKHX 33134 MCXOAAT HMEHHO H3 3TOTO MOAX0a, XOTH
ABHO 00 3ToM B (opMy:;IMpOBKe 3adauyH He rosoputcs. K TakuM 3agawam, B yacT-
HOCTH, OTHOCATCA 3aJa4yl C NMapaMeTpPOM, KOTOPhIE MOXHO CBECTH K pacro;ioxke-
HHIO KOpHe#l KBaapaTHOro TpexysieHa. Hanpumep:

1) Onpengenuts Bce 3HadYeHHs MapaMeTpa a, NpPH KOTOPBIX ypPaBHEHHE
2av’ —4(a+1)x +4a+1=0 ¥MeeT OIMH KOPEHb.

3necs MMEIOTCA B BUAY c:Tyvaid, koraa a =0, To €CTb ypaBHEHHE CTAHOBUTCA
MUHEHHBIM, M CTydail, koraa D=0 (COCTaBHTEM 3384 HHOTAA CYHTAIOT, YTO B
ITOM C.Ty4ae ypaBHEHHe MMeeT OHH KOpeHb — KPATHOCTh HE YUHTLIBAETCA ).

2) Ilpu KaKHX 3HAYEHHAX napamerpa a ypaBHEHHE

(a- l)x2 ~2ax+2-3a=0 uMeeT €IMHCTBEHHOE pelIeHHE, YIOBJIETBOPAIOILEE
YCI0BHIO x >17
3) Tlpu kakMx 3HaYeHHAX [apamMeTpa da CHCTEMa  ypaBHEHHH
2
(x+a) +(y-a-1)"=1

v=1 HMeeT €IMHCTBEHHOEe pemeHne. Haitu 3To pelenue

|xf—x
TIPH KaXKIoM 4.

B 3azauax Takoro TMna noapa3yMeBaeTcs, YTO BBIPAXEHHA ,.KBAAPAaTHOE
YPaBHEHHE, HMeIolLIee ONHO pelleHHe™” W ..KBaApaTHOE YPAaBHEHHE ¢ PaBHBIMH
KOpPHAMH™ O3Ha4alT OOHO H TO *ke. KoHeuHo Xe, y4eHHK, H3yuHBIUIHH OCHOBBI
TEOPHH MHOTOWIECHOB C OJHOI NMEpPEMEHOI, SCHO MpelcTaBiseT cebe pasHHLlY
MEXIYy KOpHEM -THHEIHOTO ypaBHEHHA M PaBHBIM KOPHAMH KBAaApPaTHOTO ypaBHe-
Hus. OnHako, B CH:Ty TpaaMUMi, CIOAKHBILHMXCA B IIKOSIE B MOCIEAHHE TOIbl, A0~
NYCTHMO CYMTATh, YTO KBAJPATHOE YPaBHEHHE C PABHBIM HY.TIO RMCKPUMHHAHTOM

=0

11



HMEET €IHHCTBEHHBIN KOpeHb. 3TO coralieHHe o0yCNOBIEHO YHCTO METOAHYE-
CKHMH COOOpaXKEHHAMH, LIE;Ib KOTOPBIX — YHPOCTHTb H U3JI0XKEHHE TEOPUH B LIKO-
Je, H CaMH 3a/J1a4H.

Takum o6pa3oM, HIKO.IbHHKAM, KOTOPble HAMEPEHBI POJOIKHTh H3ydeHHe
MaTEMAaTHKH B By3€, Mbl pEKOMEHIYEM INPENOAaBaTh TEOPHIO MHOTOWICHOB K:lac-
CHYECKHM CNIOCOOOM, HCMO:Ib3Ysl TEPMHH «MHOXKECTBO KOPHEH MHOrOY;I€Ha» HeE B
TEOPETHKO-MHOKECTBEHHOM cMbiciie. OHaKko HeOGXOAUMO HacTOHYHBO oOpalaTh
BHHMaHHE YYalIMXcs Ha TOT (akT, YTO MHOTHE LIKO;IbHBIE 3a1au HOPMY:THPYIOT-
ca 0e3 yuera KpaTHOCTH KOPHeil MHOrowIeHa WIM pelueHHii aireGpanueckoro
YPaBHEHHS.
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MATEMATHYECKOE MOJEJIMPOBAHHE NPUCTEHHOI'O
IPPEKTA B CIYYAHHBIX YITIAKOBKAX CUCTEM YACTHUL

bonoapes B.T'.

aouenT kadeapsl HHPOPMALHOHHBIX cucTeM ynpasineHus HUY «Beal Yy,
KaH[. TEXH. HayK, IOLEHT,

Poccus, r. Bearopoa

B cratbe npoBoauTCa MaTeMaTHYECKOE MOAETHPOBAHHE BIHAHHE MPHCTEHHOTO ddekTa
Ha TUIOTHOCTH C1y4aiHOH YNakOBKH CHCTEMBI JKeCTKHX cdep. FlonydyeHHble 3aBHCHMOCTH TIOT-
HOCTH YNaKOBKH OT TOILIHHBI MPHCTEHHOTO CJIOA YAaCTHL CPABHHBAIOTCH C AHATOTHUHBIMH Xa-
PaKTEPHCTHKaMH /LTS PETYIAPHBIX LIAPOBbIX YNAaKOBOK.

Kroveevie c1o6a; MoaepoBaHHe, c1ydaiHas yakoBKa, [LIOTHOCTb YHAKOBKH.

[Ipu pa3MelueHHH cdep B BUIAE ILIOTHOYNIAKOBAHHOIM C;1y4aiiHON CHCTEMBI B
HEKOTOPOM OTPaHH4YE€HHOM MPOCTPAHCTBE ILIOTHOCTH HX YNMAKOBKH CHHXAETCH.
BC:I€ACTBHE BO3HMKHOBEHHA o0O0;1acTel ymopsaouuBaHMsA cdep BOIM3H TpaHHL
paccMaTpHUBaeMOM CHCTEMBI, @ TAKKE MPOHCXOAHT BOSHHKHOBEHHE NONOIHHTE Ib-
HBIX MYCTOT NO NPHYHHE HCKIIIOUEHHS U3 PacCMOTpeHHs cdep, KOTOPbIE MOTTH Obl
4JaCTHYHO Pa3MECTHTLCS BHYTPH paccMaTpHBaeMoro o6sema. Orpanuuenue o6:1a-
CTH (OpPMHPOBaHHA C:Ty4alHOM YNMAKOBKH CHCTEMbI YaCTHII BBI3bIBAET ABICHHE TaK
Ha3biBAEMOI0 NpHCTEHHOTO 3 dekTa [1].

IpnunHa H3MeHeHHs ILTOTHOCTH YNIAaKOBKH YACTHIL B TIPHCTEHHOM C:I0€ HO-
CHT ABOAKHii XapakTep. C 0AHOH CTOPOHBI CTEHKH 00.1aCTH YCTaHOBKH YacTHL
NPensTCTBYIOT ILIOTHOM yKJIaAKe 4acTHL, BCIEACTBHE OTCYTCTBHs Y HHX AOMNOI-
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HHUTEIBHBIX CTeneHel CBOOOMB, a ¢ APYroif — BbI3BIBAIOT YIIOPAIOUYHBARHHE YaCTHIL
cucteMbl [2]. BausHue pacCTOAHHA MEXAY CTEHKaMH 00.1aCTH YCTAHOBKH MO:THO-
CTBIO OIpee;IAETCst COOTHOLIEHHEM pa3mepa 00.1acTH YCTaHOBKH 4acTHU M pa3-
Mepa YacTHL CHCTeMsl. Tak, CuHTaeTcs, 4TO NpH COOTHOLIEHHH pa3Mmepa ob:;1acTH
ycTaHOBKH D 1 1naMeTpa d 4acTHUEI MOpAAKa YeTbipex-nath (D/d~4+5) npucren-
Hblit 2QQPEKT 0Ka3bIBaeT CYIECTBEHHOE BIIMSHHE HA CTPYKTYpPY CHCTEMBI YaCTHL
[3]. OcHoBBIBasiCH Ha NMpeACTaBICHHBIX JaHHbIX, ObLIO pelleHo MOCBATHTB 3Ty pa-
60Ty pa3paboTke MaTeMaTHYECKOH MOJEIH C.Iy4aiiHON YNakoBKH, OTpaHHYEHHOI
¢ OOHOH CTOPOHBI FpaHHLeH, a TaKkKe OLIeHKH BJIHAHHA MPHCTEHHOTO 3¢¢)ema Ha
ILIOTHOCTb YNaKOBKH CHCTEMBI YaCTHLL.

IlycTs y Hac MMeeTcs COBOKYNMHOCTh N HICHTHUHBIX cdep uuaMerp0M d,
NPEACTABICHHBIX B BHIE TLIOTHOYNAKOBAHHOM C.Iy4aiHOH CHCTEMBI B HEKOTOPOM
OrpaHHYEHHOM NPOCTpaHcTBe 06beMOM V ¢ JHHeiiHbIM pa3Mepom D. [lycth Takxke
y Hac MMEETCA HEKOTOpas rpaHNyHas 30Ha. BO.IH3NW CTEHOK 001acTH yCTAaHOBKH
4aCTHI, C JHHEHHBIM pa3MepoM L. Heo6xoanmo HalTH 3aBHCHMOCTb II0FTHOCTH
yNakoBKH 1 OT NMApaMeTpoB, CBA3aHHBIX C HaJHYHEM IPaHHL 00aCTH yCTaHQBKH
coep. k)

Pa3o0beM BCIO MIIOTHOYNAKOBaHHYIO CIy4aiiHyI0 cHCTeMy cdep Ha IBe 4a-
ctu (puc.l). Iepsag yacTh, 3aHuMatomas odveM Vyo, OyaeT npeacTaBiasTh coboit
cHCTeMy cdep, HMEIOLLYIO TEIOTHOCTh YIIaKOBKH 77), COOTBETCTBYIOLLYIO CIy4Yalo
HEeOrpaHH4YE€HHOTO NMPOCTPaHCTBA

Ny ’
o=, (1)
Vio
rae N, — unc:io chep B ob:1actu 0dbveMoM Vig; v — 06BeM OTHETBHOI cdephl.
D
V_‘_)o Vlo
L

Puc. 1. CxeMa cTpyKTYyphI IITOTHOYNAKOBAHHOM C:1y4aiiHOH CHCTEMBI YacTHIL

BTopas yacTb chcteMbl GyneT cosepkath TOJIBKO 'PaHH4YHblE cephl, KOTO-
pBl€ MO;THOCTBIO pa3MellleHb! BHYTPH paccMaTpHBaeMoro odbeMa ILIOTHOYMAKO-
BaHHOM cayvaiiHoi cuctemsl. JlaHHas cucreMa OyneT 3aHuMaTh obObeM Viy M
HMETb IIOTHOCTDb YNIAKOBKH

g =Y )
) V!D
e N; ~ anc:io chep, pacrno:;10XkKeHHbIX B IPHCTEHHOI 06:1acTH.

Haiinem BHavase Boipakenue wis onpeneienns yucia cdep Ny B oGactu
00beMoM ¥y,. [li1s 3TOro GyaeM CUMTATh, YTO YHCIO TAKHX cep A0KHO MOTHO-

CTb1O ONpENeIATLCSA Yepes pa3MEpHbIe MMapaMeTphl ob.1acTn YCTAaHOBKH YacTHL

13




N =Dy (D-1y, 3)
e

rae ky — oonveMHbIi k0YhduuHeHT dopmel. Tak, B ciyuae chepHueckoil GopMbl
ob;ractn yctaHoskH cdep: k, =7/6, npu kybuueckoit popme: k, =1, a npu um-

JHHIPHYECKOH PopMe C ONIHHAKOBBLIMH THHEHHBIMH pa3Mepamu: k, = 7/4.

AHQI0rH4HBIM 06pa3oM OIpeae;IHM H YHC:10 chep N,
N, =%kf[D’ -(D-1)], )

IT10THOCTB YNMAaKOBKH 1) pacCMaTpPHBaeMOi CHCTEMBI YaCTHIL ONpeae;THM Co-
r;1acHo ¢opmy:e
,7___N,v+N2v. )
vV
IMonacTaBss cOOTBETCTBYIOLINE BHIpaXKEHHA ISt IAPAMETPOB, BXOALIMX B
ypaBHeHHe (5) u3 dopmy: (3) H (4), u npou3Beds HeoGXoaHMBbIE Mpeobpa3oBaHus,
NOTy4YHM

L 3 _ _£ 3
n=m-2) +ml--271. (6)

[oayuennoe BripaxeHHe (6) MOKa3biBaeT, YTO OOBEMHBLIH KOYDPHLHEHT
(hopMbl kf OKa3aicad He BKTIOYEHHBIM B OKOHYATEIbHYIO (GOPMY:Ty H, CIEN0BATE b=
HO, ¢opMa 06:1aCTH YCTAHOBKH YacTHLI HE OKa3bIBaeT BIMAHHSA Ha TIOTHOCTD Ci1y-
YaiiHoM ynakoBKH cHcTeMbl cdep. KpoMe Toro, np 3HaueHHsX L conocTaBHMBIX
€O 3HAaYEHHAMH 00;1acTH YcTaHOBKH D (D ~ L) n10THOCTD CiyuailHOH YNaKkoBKH A
CHCTEMBI Chep MPaKTHYECKH MOTHOCTHIO ONPEEIAETCA TLIOTHOCTBIO YHAKOBKH 7,
a MpH 3HA4YCHUAX 00;1aCTH YCTAHOBKH D MHoro Go:ibie 3HaueHwit L (D>>L)
MI0THOCTb YNAKOBKH # ONPEAEIACTCA 3HAYEHHAMH TUIOTHOCTH YIIAKOBKH /]; CaMO
cHcTeMsl chep.

OcHOBLIBaACH Ha MOY4YEHHBIX 3aKOHOMEPHOCTAX MOKHO CIE1aTh BHIBOI O
pasMmepe NpHCTeHHOH obacTu. JI1s 3Toro, Ml BOCIO1b3yeMCA H3IBECTHBIM IMIH-
pHYECKHM BbIpaxKeHHeM [4]

n=064-033/YN , (7
rae N — obuiee yucio chep, HaXOSIIMXCA B Npeaeiax 061acTH YCTAHOBKHM ya-
CTHLL

Onpeneins obiee ync:to chep N kak cymmy Beex chep B obaactax Vi
Vo ¢ nomoteio dopmyi (3) u (4), a Takke BbIPA3HUB IIHPUHY MPUCTEHHOH 30HEI
depes aMameTp d oTaebHON cdephl B Buae: L = nd (n — KoIM4eCTBO chep Ha oT-
peske L), MOKHO OLEHHTh M IIHPHHY NPHCTEHHOI 00:1aCTH, KOTOpas B 3TOM C.y-
4ae COCTABJIAET BEIHYHHY nopanka 2,75d, 4To JoCTaTOuHO OJIH3KO K pe3y;IbTaTaM,
NOIY4EHHBIM C IOMOILBIO KOMIBLIOTEPHOro Moae;npoBanus (L = 1,5d - 2,5d) [5].
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NMPEJEJBHAS MJIOTHOCTh CJYYAWHON YIIAKOBKU

bonoapes B.TI.

nIoueHT kadeapsl HHGOPMaLHOHHBIX cHcTeM ynpasieHus HUY «beal Yy,
KaH[. TEXH. HayK, JOLEHT,

Poccus, r. besiropon

B cratbe paccMartpHBaeTcs oOWHif MOAIX0A K OMpEIEIeHHIO MpEleIbHOH MIOTHOCTH
YTaKOBKH CHCTEM HYacTHL CO CTOPOHBI CTATHCTHYECKOTO OIMHCAHHA CIy4aifHOro pasMelieHHs
reOMETPHYECKHX 1EMEHTOB PETYASPHBIX YIIAKOBOK KaK B IBYX-, TaK H TPEXMEPHOM MpPOCTpaH-
CTBax.

Krouegbie c1068a: MoaeHpOBaHHe, CTyYaiiHas YNIaKOBKa, MI0THOCTE YHAKOBKH.

CayyaiiHas ynakoBKa IMpeacTaBiseT co0Oil  CIO0XKHYI0 CTPYKTYypHO-
HEOJHOPOIHYIO CHCTEMY, COCTOALIYIO H3 COBOKYNHOCTH YaCTHL, HAXOAALIMXCS B
KOHTakTHOM B3aumozedcTBui [1]. OmHolt H3 Hambo:lee akTyaibHBIX npobiieMm,
CTOALIMX B TEOPHH ILIOTHOYTIAKOBAHHBIX CHCTEM, ABJIAETCA OHEHKA MpERe;TbHBIX
3HaueHHH ILIOTHOCTEH YIaKOBKH YacTHII, PacloIOKEHHBIX CTydaiHbIM 06pa3oM,
B [IPOCTPAHCTBAX Pa3IHYHOIl Pa3MEPHOCTH.

Hanb6o:1ee 3HauMMbIe pe3y:1bTaThl M0 ONMpEAEIEHNIO NPERETBHOH MLIOTHOCTH
C.TyyaiHbIX YNaKOBOK OBbLTH MO:Ty4YEHBI 3KCIIEPHMEHTAIBHO, THO0 MyTeM KOMIIbIO-
TEPHOTO MoJe:THpoBaHUA. Hanbo.lee HOCTOBEpHBIE CBEACHHS U1 JABYMEPHOTO
CIyyas MoxHO HaiiTH B pabote [Ix. BeppumaHa [2]. B KoTOpOif IIOTHOCTE yna-
KOBKH Ofpene:ieHa ¢ TOYHOCTBIO 10 TpeThero 3Haka: 0,817+0,003 u B paborte I1.
Meakun u P. [Jxy:uen [3], onpeneMBIuMX MIOTHOCTb YNAKOBKH C TOYHOCTBIO 10
detBeproro 3Haka: 0,8180+0,0001. B TpexMepHOM c.lyyae MOYKHO BBIAEIHTh pa-
Boty Toro xe Jix. beppumana [2], nonyunsiero 3nauenue: 0,64+0,02. Jpyroii
noaxon, npemwnoxenustii I1. Jxazann u M. Jlu [4], u ocHOBaHHBIH Ha reoMeTpH-
YECKOM aHaTH3e BO3MOXHBIX JTOKATbHBIX KOHOQHrypauuii TBepasix cdep, naert
OUEHKY [5151 Mpene.IbHON ILTOTHOCTH CTy4aiHOH ynmakoBkH paBHyto: 0,6394.

PellieHne nocTap:1eHHOl 3a1auM B JaHHO#M paGoTe OCHOBBIBAaeTCA Ha MOAXO-
Q€ mocTpoeHus cay4aitHol yrakoBKH cHCTEM cepHueCKHX HacTHLL, B MPERNO;Io-
KCHHH, YTO CTPYKTYpY YNMaKOBKH MOXHO MpPHO.THMXKEHHO ONMHCAaTh KaK COBOKYII-
HOCTB CTPYKTYpPHBIX 3;1€EMEHTOB PEry:ISpPHbIX YI1aKOBOK, 6a30Bble KOHPHIrypaLHH
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KOTOpbIX NpeSCcTaBfieHbl C OAMHAKOBO BEPOATHOCTLIO. [py 3TOM M3MeHeHWe 3Ha-
YeHWn MpefenbHOM MAOTHOCTU YNAaKOBKM OMpefenseTcs TONbKO B3aMMHbIM pac-
NONOXEHNEM CTPYKTYPHbIX 3/1EMEHTOB NPW COXPaHeHUn UX HOpMbl UMW XKe Hanu-
4Ms [OCTATOUYHO MasbIX UCKAKEHWN.

Mpn NOCTPOEHNW MaTemMaTU4YecKoi MOAenu cnyyaiiHON ynakoBKW paccmar-
puBanacb Mofenb CTPYKTYpbl, CHOPMMPOBAHHON MHOTOKpPAaTHbIM MOBTOPEHMEM
6a30BbIX KOH(uUrypauuii, 06pa3oBaHHbIX Ha OCHOBE PErynsipHbIX CTPYKTYPHbIX
3/1EMEHTOB, MMelWnX GopMy B BUAE MPAMOYFO/bHOrO U PaBHOCTOPOHHErO Tpe-
yronbHUKa. AHann3 BO3MOXHbIX KOH(Urypauuii nokasan, 4To 4ocTaTo4yHo cgop-
MMpoBaTb BCEro ABa Tuna 6a3oBbIX KOH(pUrypauuii (puc. 1).

Puc. Tunbl 6a30BbIX KOHGUTrypaLumni

Kaxpas n3 npeactaBneHHbIX 6a30BbiX KOH(Mrypauuii o6nagaet cob6CTBEH-
HbIMW HabopaMu CTPYKTYPHbIX XapakTepUCTMK, TaKMX Kak Maowafb 4actuubl sp,
CpefHAs nnowafb S, 3aHUMaemMoil CTPYKTYPHbIM 371eMeHTOM B /-TO 6a30Boii
KOH(MTrypaumm, a Takxke NI0THOCTb YNakoBKM 1\, /-Toli 6a30BOI KOH(MIypauum

nsp
0>
2>,
i

Ecnu cunTatb, YTO yNakoBKa YacTuL, nNpefcrasBiseT coboli cuctemy, B KOTO-

poii 6a3oBble KOH(Mrypauuu npeacTaBieHbl C O4UHAKOBOW BEPOATHOCTHIO, TO

NNOTHOCTb NPeAenbHON ynakoBKM (2) MOXHO onpefennTb CNefyroLWNUM Bbl-
paxkeHnem
3s,,
= 2
Hr2) 2s, +s2 @)

rae S| v - cpefiHve nnowagu, 3aHMMaeMble YacTULAMU, HAXOAAWMMUCS B
pasHbIX KOHQWrypaumsx. 34ecb, Npy onpefeneHnn npeaenbHoO MAOTHOCTW yna-
KOBKMW, YYMTbIBAETCS TOT (haKT, YTO YACMO NPAMOYTO/bHbIX CTPYKTYPHbIX 3/1eMeH-
TOB B YNakOBKe [O/MKHO ObiTb B fiBa pasa 60/blLUMM, NO CPaBHEHWIO C Ko/uye-
CTBOM PaBHOCTOPOHHUX CTPYKTYPHbIX 3/1€MEHTOB, YTO CBS3aHO C 06a3aTeNbHOM
YCTaHOBKOI BO3M1e KaXXAOro MPAMOYrOfibHOrO 3MeMeHTa AOMOMHWUTENBHO aHano-
FMYHOro CTPYKTYPHOTO 3nemMeHTa. PacueT no gopmyne (2) NpUBOANT K YNCNEHHON
OLEHKe MNOTHOCTK CBOGOAHOW ynakoBku: 1j,jE)(2) = 0,8221. CpaBHeHMe AaHHOTO
3HaYeHWs Ans NpeAenbHON NNOTHOCTW YNAKOBKU C paHee NofyYeHHbIMU AaHHbIMU
MoKasblBaeT, YTO OHO NpeAcTaBNAeT cob0li BepxXHee rpaHNYHOe 3HaYeHne ANns IKC-
MepPUMEHTaNIbHOrO U KOMMbIOTEPHOTO MOAENMPOBAHMA [AHHOW XapakTepucTUKW.
AHanormyHoe 3HauyeHune 6biN0 paHee Mony4yeHo B [1], ofHaKo B 3TOi paboTe OHO
paccMaTpuBanoch He Kak 3HauyeHWe MNpefenbHOl NAOTHOCTM YMaKOBKW, a BENNYU-
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Ha MJI0THOCTM CBOGOAHON YNakoBKU, YTO B fafbHelLLIeM He NOMyUnuo f0CTaTO4HO
BECOMbIX apryMEHTOB 15 CBOEr0 MOATBEPXKAEHNS.

B NA0THLIX cucTemMax YacTuubl MOTryT 06beAMHATLCA B /I0KaNbHbIE KOH(U-
rypauum, nonyymBluMe HasBaHWe TeTPasfpuyecKMX, Ha OCHOBE KOTOPbIX MOryT
thopmmpoBatbcsa 60nee KpynHble arperaTbl. Takon MPUHLKN OpraHW3aumMm cTpyk-
Typbl NO3BONAET peann3oBaTb MHOroobpasvme MAOTHbLIX NI0KaNbHbIX KOH(Urypa-
UMiA. Ona HaxoXAeHns npejenbHOl NAOTHOCTM 33-ynakoBKW HEOOXOLMMO Bbl-
6paTb 6a30Bble KOH(UIypaLuy Ha OCHOBE TPEXMEPHbLIX PErynsfpHbIX YNakoBoK. B
KayecTBe 6a30BbIX KOH(MIrypaLunii MOXXHO paccMaTpuBaTb OTAeNbHbIE AYelikn ns-
TN OCHOBHbIX PETYNIAPHbLIX YNakoBOK (Tabnuua).

Tabnuuya
CTPYKTYpPHble XapaKTEPUCTUKWN perynsapHblx 3P-ynakoBoK
Tun ynakoBku Koopg. uncno  TNOTHOCTL YNakoBKK
MpocTas Kybuueckas 6 0,5236
Ky60-rekcaroHanbHas 8+(6) 0,6046
O6beMHO-LEeHTpUpoBaHHaa Kybuyeckas (OLIK) 8+(4) 0,6802
TeTparoHanbHas 10 0,6981
paHeueHTpupoBaHHas Ky6uyeckas (MUK) 12 0,7405

Bocnonb3yemcs BbillenpuBeaeHHbIM NoaxoAoM ans 30-ynakoBKU W onpe-
[ennM NpefesbHYH MA0THOCTb YAKOBKU B BUAE

npry=~- @)

1=1
rgae n - KOMMYECTBO PerynapHbIX YNakoBOK (>7=5); v - 06beM cepbl; V« -
06beM, 3aHMMAEMbI AYEAKON /-TOl PerynspHoi ynakoBKMW, KOTOPbIA MOXHO Bbl-

pas3uTb Yepes /-Tyt NNOTHOCTb ynakosku: vd = v/ij:. Torga

7h0) =1 - 3)
I nr

=1
MopfcTaBnsa 3HayeHWs /-TbiX MAOTHOCTENA YMNakoBKW, B3ATble M3 Tabnuubl,
MOXHO NpocYMTaTh MpefAebHY MAOTHOCTb YNaKOBKW, 3Ha4YeHWe KOTOPOW yuc-
NeHHOo paBHO:  7,pid3)=0,63964. 3aecb Mbl MMeeM [OCTAaTOYHOXOPOLLUee COBMa-
[ieHue, [0 TPeTbero 3Haka Mocse 3anAaToi, Co 3HaYeHneM,nonyyeHHbIMI. dxana-
am v M. Jn [4] v psgom gpyrux mccnegosartenein [5], UTo ykasbiBaeT Ha NpaBuW/ib-
HOCTb BbIGPAHHOr0 NOAX0AA B pacyeTe npefensHol NA0THOCTM 30-yNakoBKY.
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CJYYAHHAS 3D-YHAKOBKA U IPUCTEHHBLINA DOOEKT

bonoapes B.T.

JoueHT kadeapsl HHpopMmaunonusix cucteM HUY «beal Vy,
KaHII. TeXH. HayK, JOLICHT,

Poccus, r. besiropon

Muczate J1.B.

JoueHT kadeaps! HHGpopMaUHOHHBIX cHcTeM yrnipasieHus HUY «Beal'Vy,
KaHA. (HU3.-MaT. HayK, HOLEHT,

Poccus, r. Be:ropon

bonoapesa T.1I1.

acCHCTEHT Kadeapsl HHHOPMALIMOHHBIX CHCTEM YIPaBiIEHUs
HIY «beal ¥,

Poccus, r. bearopoa

B craThe myTem MoA€THPOBAHHA CIyHAHON YHaKOBKH CHCTEMBI KeCTKHX cep Hcce-
ayeTcs BIHAHHE MaciuTaba MOPHCTOH cpeabl Ha H3MEHEHHE MPOCTPAHCTBEHHOI ILIOTHOCTH yTia-
koBKH. IlpoBeseHbl UHCIEHHBIE JKCMEPHMEHTbI MO BBIABICHHIO pacrpeleieHHs THHEHHON
TLIOTHOCTH YNAKoOBKH BO.IH3H MPHCTEHHO 06:1aCTH YCTAHOBKH CHCTEMBI KeCTKHX cdep.

Kirovesble c106a: Mo1eHpoBaHHe, C:lydaiiHas YNaKOBKa, ILIOTHOCTb YIIAKOBKH, YHC.TEH-
HbIH YKCTIEPHMEHT.

Orpannuenne o6;1acTi GOpMHPOBAHHSA CIYYAiHOH YMAKOBKH CHCTEMBI Ya-
CTHLL BBI3bIBACT ABJICHHE TaK Ha3bIBAEMOro npucteHHoro s¢ipekra [1]. Mpuuuna
H3MEHEHHS TLI0THOCTH YITAKOBKH YacTHLL B IPUCTEHHOM C;10€ HOCHT JBOSIKHIA Xa-
paktep. C oaHOH CTOPOHBI CTEHKH 00:acCTH YCTaHOBKM YacTHIl MPENSTCTBYIOT
MCI0THOM YKTa/Ike 4acTHL, BCIEACTBHE OTCYTCTBHUS Y HHX CTENEHEH cBOGOMBI, a C
ApYTO# ~ BBI3BIBAIOT YNOPAAOYHBAHHE YacTHL cucTeMs! [2]. Bianguue paccrosHus
MeKAY CTeHKaMH 00.1aCTH YCTAHOBKH MOHOCTBIO ONPENEIAETCS COOTHOLIEHHEM
pasMmepa 00.1aCTH YCTAaHOBKH YacCTHIL ¥ pa3Mepa 4acTHL cHCTeMbl. Tak, cuuTaeTcs,
YTO NPH COOTHOWIEHHH pa3mepa 00;1acTH ycTaHOBKH D M auaMerpa d YacTHIIbI
MeHee YETHIpEX-NATH ([/d<4-5) npucteHHblil >¢ddekT OKa3bIBAET CYIIECTBEHHOE
BIHSIHHE Ha CTPYKTYPY CHCTeMbI 4acTHU [3]. OCHOBbIBasCH Ha NpeACTaBIEHHBIX
AaHHBIX, ObLTO pelIeHO MOCBATHTH 3Ty paGoTy pa3paGoTke Mozean cyyaiiHoi
YNaKOBKH, OrPaHHYEHHOHN C ORHOI CTOPOHbI IpaHHLel, U ONpeacIEHHIO H3MEHE-
HHA MIOTHOCTH YNMAKOBKH B OTAC:bHBIX C;10AX. llesb camoro ucc:ienoBaHus co-
CTOMT B TOM, YTO0b! MPOaHA;TH3HPOBATh H3MEHEHHS ILIOTHOCTH YNAKOBKH MyTeM

18



NPOBEAEHUS YNCNEHHbIX 3KCMEPUMEHTOB MO BbISBNEHWIO pacnpefeneHuns NnHel-
HOW MNOTHOCTW YNaKOBKW BOAWM3WM MPUCTEHHON 30HbI YCTAHOBKWU CUCTEMbI XKECT-
Kux ceep.

[nsa aHanm3a N3MeHeHUs NAOTHOCTU YNAaKOBKM C YY4ETOM Halnyus rpaHuLbl
06nacTy ycTaHOBKM 6bl0 MPOBEAEHO MOCTPOEHME UMWUTALMOHHOW MOAenn cny-
YaiiHOM YNaKOBKM CUCTEMbI XXECTKUX chep. [ns 3Toro Hamu 6bln paspaboTaH an-
roputM MOJENVNPOBaHWSA, B KOTOPOM YYMTbIBAACA MPOLECC pa3MeLleHUs 4vacTu
BO6NM3N rpaHuLbl 061acT yCTaHOBKU. lMpumeHeHne pa3paboTaHHOro nporpamm-
HOro Komnnekca [4] NO3BO/IMN0 HaAM NPOBECTU PSL MOLENbHBIX 3KCMEPUMEHTOB C
Lie/Ibl0 NOCTPOEHMUA CNYyYalHbIX YNaKoBOK.

B kauyecTBe 3TafioHa A/19 BCEX CyYaiiHbIX YNaKOBOK MOXHO paccMaTpuBaThb
perynsipHble YNakoBku. Pe3ynbTaTbl U3MEPEHWI NMHEAHON NIOTHOCTY YNaKOBKY T)
OT pacCTOsHUA T [0 CTeHKWU, OMpefensemMoro B fguameTpax 4vacTuy, ANns Kybuue-
CKO 1 rekcaroHanbHOl perynsapHbIX ynakoBoK ciep NnpeAcTaBieHbl Ha puc. 1

Puc. 1. 3aBUCMMOCTb NMHEHOIN NAOTHOCTM YNAKOBKMW // 0T PaccTOSIHUA OT CTEHKU T Anst
a) Ky6uueckoit 1 6) rekcaroHasbHOW perynsipHoii ynakoBku cgep (KpacHas LITpUxoBasi NMUHUSA -
3Ha4YeHMe NHTerpanbHON NAOTHOCTY YNaKoBKM)

Mpy NpoBefeHUN YUCNEHHBLIX IKCMEPUMEHTOB MO ONPeAeNneHuto CTPYKTyp-
HbIX XapaKTePMUCTWMK CNy4aiHOW YNakoBKM B TPEXMEPHOM MNPOCTPAHCTBE Oblo
creHepmpoBaHo 6onee 100 pasnMyHbIX CAy4vaiHbIX YNakoBOK. [eHepauun npowus-
BOAMNUCL B 06n1acTM 16X16 gnameTpoB chep, YTO NO3BOANIO UCCNEL0BaTb 0OBLEM
COBOKYMNHOCTK B npegenax oT 1500 u 6onee yacTuy v nonyyatb cTabunbHble 3Ha-
YeHUS NIMHENHbIX N MHTerpanbHbIX NAOTHOCTE YNaKOBKU.

MpoBefeHHas Hamy cTaTucTuyeckas 06paboTka MONYYEHHbIX JaHHbIX M03-
BO/IMMIA YCT@HOBUTb 3aBUCMMOCTb BEMIMYMHbLI NPUCTEHHOrO BCM/ECKa MIMHENHOM
MA0THOCTM YMAKOBKW OT LUMPUHbLI NPUCTEHHOW 30HbI 06/1aCTM YCTAHOBKU. YKa-
3aHHas 3aBMCMMOCTb NpeAcTaBNeHa Ha puc. 2.

MpakTuyeckn ans Bcex cny4vaes 3asucumocTs t]=flr) gna cnoes nmeet dop-
My AyKTyvpytoweid B6aMsK LeHTpa 061acTu YCTaHOBKM CUMHYcoMAbl. Mpn 3ToM
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BO/M3N CTEHKM 06N1aCTU YCTAHOBKM BO BCEX CNy4Yasix HabNHOAAeTCa CYLLECTBEHHOE
nageHne NUHeRHO NNOTHOCTM YNaKOBKN.

Puc. 2. 3aBUCMMOCTb NNHEHON NNOTHOCTY YNAKOBKW // OT PaccTOSHUS OT CTEHKU T
(B AMaMeTpax yacTuy) Ans cnydaiHoli ynakoBku cep

MonyyeHHas 3aBMCUMOCTb No3BONIAET ONpPefeNnnTb HeKOTOpble 3aKO-
HOMEPHOCTW pacnpefeneHns NNHERHOW NAOTHOCTW YNakoBKWM // MO OTAeNbHbIM
CIoAM:

1 B6au3n cTeHKM 06/1aCTU YyCTAHOBKM NMHERHAs NAOTHOCTb YNakoBKW T
[OCTMraeT CBOEr0 MUHUMYMa, MPUOANKAACh K HY1eBOMY 3HAUEHWIO.

2. MepBblii MaKCMMYM NIMHENHON NNOTHOCTM ynakoBku (//=0,66) Habnopa-
eTCs NPy 3HAYEHUN YMCNEeHHO paBHom 0,5d.

3. Mpwn 3HaueHun 1,0d oTMeuyaeTcs MUHMMYM fIMHENHON NAOTHOCTM yna-
KOBKW BEIMUMHOW HECKO/IbKO MeHbLlero pasmepa (// =0,38).

4. C yBeNnnyeHneM paccTofHUA OT CTEHKM aMnauTyga 3asmcumoctu // =[r)
NOAJEPXKMBAETCA HA [OCTATOMHO MNOCTOSHHOM YPOBHE. 3HAuyeHue amnauTypbl
[aHHOI 3aBMCMMOCTM TaKXKe 3aBUCUT M OT BbICOTbl 06/1aCTU YCTaHOBKMY.

OCHOBbIBAsACb Ha MOJyYEHHbIX 3aKOHOMEPHOCTAX MOXHO CLefNaTb BbIBOJ O
pasmepe MPUCTEHHOW 30HbI C Hanbonee PbIXNOi YKNafKoW, KOTOpas cocTaBnseT
BennunHy nopsgka 1,5r/—2,5d. Bo3MOXHO, B ciyyae npefenbHON MHTerpansHom
NNOTHOCTW ynakoBku (//=0,64), rae YacTuubl yknagbisaoTcs 60/1ee NA0THO, pas-
Mep MPUCTEHHON 30HbI MOXET 6blTb YBENMYEH B HECKOMbKO pa3, YTO CBA3aHO C
60nee CUNbHBLIM B3aNMOJECTBNEM YacTuL,

Cnucok nutepaTtypsbl
1 Antwerpena, W. A review of correlations to model the packing structure in pack
beds of mono-sized spherical particles / W. Antwerpena, C.G. Toit, P.G. Rousseaua // Nuclear
Engineering and Design. - 2010, N2240. - P. 1803-1818.
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2. Roozbahani, M.M. Effect of rectangular container's sides on porosity for equal-sized
sphere packing / M.M. Roozbahani, BB.K. Huat, A. Asadi // Powder Technology. -~ 2012,
No224. — P. 46-50.

3. Wensrich, C.M. Boundary structure in dense random packing of monosize spherical
particles / C.M. Wensrich // Powder Technology. — 2012, Ne219. - P. 118-127.

4. bonnapesa, T.I1. Mozae:iHpoBaHie c.1y4aiiHOH yHaKOBKH CHCTEM cEePHYECKHX YacTHI
[Texct] / T.I1. Bonnapesa, B.I'. bonnapes, JI1.B. Murazsb / B kH.: MaTepHatsl MeXayHapolIHOTo
cemuHapa «DH3HKO-MaTeMaTHYECKOEe MoaeTHpoBaHHe cHcTeM», Boponexk, 2012, — C. 22-28.

AHAJIN3 CTPYKTYPbl MOTUBALIUH
HAYYHO-HCCJIEJOBATEJ/IbCKOU AEATEJNBHOCTH
CTYJAEHTOB - BYAYIIUX YUUTEJEH MATEMATUKH

Topsaveea K.I'.

ctyneHTka MHcTHTYTa MaTeMaTHKH, PHU3NKH U HHDOPMAaTHKU
KpacHospckoro rocyrapcTBeHHOTO NeAarorH4yeckoro yHuBepcHreTa
uM. B.IL. Actadsnesa,

Poccus, r. KpacHospck

B cratbe pacCMOTpeH MOTHBAIlHOHHBII KOMMOHEHT HAYYHO-HCCIEOBATEIBCKOM
ACATC.TBHOCTH CTYAE€HTOB MEAArOrH4€CcKoro Bysa. Ha ocHoBe MOHHTOPHHIOBBIX HCCIEN0BaH Ui
yCTaHOBNEHbl OCOOEHHOCTH CTPYKTYphl H CONEPXAHHA MOTHBAalLMOHHOM cdephl HayuHO-
l{CCHCﬂOBaTCHbCKOﬁ AEATEIBHOCTH CTYACHTOB B MPOLIECCE HX l'lpO(l)ECCHOHa!IbHOﬁ NOAroToBKH B
By3€, OXapaKTepH30BaHbl OCHOBHblE TPYNMbI MOTHBOB HCCIEOBAaTEIbCKOH NeATEIBHOCTH
CTYAEHTOB — OyAyLIHX ydHTeE1ei.

K1wouesvle c1o8a: MoTHBalMA, HAyYHO-HCCJIEIOBATEIBCKAA NEATEIRHOCTD, OyaymlHit
yuuTeTs MateMatiku, GI'OC BIIO.

HeotsemiieMoii yacTbio npodeccHoHaNbHOMN MOArOTOBKH OYAYIIEro y4HTe-
711 MaTEMaTHKH B COBPEMEHHBIX YCIOBHAX ABiseTc, corsacHo ®IOC BIIO, ¢op-
MHpOBAaHHUE U pa3BHTHE OOLIEKYIbTYPHBIX M MPOQECCHOHATLHEIX KOMMNETEHHL, B
TOM 4YHCiIe ¥ 00J1aCTH HayYHO-HCCIleI0BaTeIbeKol AeaTes1bHOCTH. [lockosbky Ta-
Kas UHTETpaTHBHAA XapaKTEPHUCTHKA JINYHOCTH CTYJCHTA KaK KOMIETEHUHS Npen-
noj1araeT HaslMuMe B CBOeH CTPYKType MOTHMBAUHOHHOH cocrtapisoweit [1], To
npoG:eMa GopMHUPOBAHHS TIOIOKHTENLHON MOTHBALHH MPOGECCHOHAIBHO OpHEH-
THPOBAaHHOH UCCIIeA0BaTEILCKON AeATeIbHOCTH CTYIEHTOB — OyAyIuX yuuTelei
MaTeMaTHKH ABI1eTCA BeCbMa aKTya;1bHO.

®opmMupopanue 1060 MOTHBALMH, B TOM YHCIEe W MOTHBALMH HAYYHO-
HCCIeI0BaTEIbCKOM 1eATeIbHOCTH, He eHHOBpeMeHHbI npouecc. OH npoucxo-
IOHT MOCTENeHHO, ABMETCA CIIeNCTBHEM Bo3xelicTBHA MHorux ¢akropos. bes
copMHpOBaHHOIl afleKBATHONH MOTMBAlMH HAYYHO-HCCIEAOBATEILCKOH NeATe b
HOCTH Henb3s oxumath 3¢PeKTHBHOTO OCBOEHUA JAaHHOTO BHUIA AEATE.ILHOCTH B
nponuecce npodreccUOHAIBHOM MOATOTOBKH B BY3€.

C uelblo BBIABICHMS MOTHBAUHH HAYYHO-HCCIEAOBATEIRCKON JIEATEILHO-
CTH CTYAEHTOB ~ GYAYWMX y4yHTe el MaTeMaTHKU GbLI0 MPOBEIEHO MOHHUTOPHH-
TOBOE HCCileNOBAaHHE CpeaM CTYAEHTOB TpeThero Kypca MHCTHTYTa MaTeMaTHKa,
$u3uky u HHpopMatiku KITIY um. B.I1. Actadsesa. [IpeniokeHHas CTyeHTaM
dHKE€Ta npexcTap:isi1a coboil nepeueHb MOTHBOB, CTENEHL 3HAYUMOCTH KOTODBIX
HEO6X0MMO GBS0 OLIEHUTH 1O TPeXGALTbHOI LIKATe,
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Kak nokasbiBaeT aHasIM3 pe3y:1bTaToB OMpoca, BEAYLIMM MOTHBOM 114 pea-
JTM3aHHH HayYHO-HCCI1€10BaTEIbCKOM JEATEIbHOCTH, N0 MHEHHIO CTYAEHTOB, OKa-
3a;10Ch K€;1aHHE pacUIUPHTb CBOH KPYro3op, ero OTMETHIH oko:1o 78% M3 uncia
OMpOILEHHBIX. 63% H3 4YHC1a ONPOIUEHHBIX BBIACIWIN CTPEMIICHHE K TBOPYECKOH
paboTe; kejlaHHEe 3HATh U ACTHTHCA CBOHMH 3HAHHAMH, YTO TaK K€ ABIAETCSA BakK-
HBIM B PEaTH3aLUH HayYHOH OeATeIbHOCTH. boslee No;10BUHBI peCIOHIEHTOB CUH-
TalOT KpaiHe BaXKHbIM OCO3HAHHE 3HAYHMMOCTH MOATOTOBKH K HCC;I€A0BATEIbCKOM
JeATeAbHOCTH A:1s 6ynylLied npodeccHy; xe;TaHHE NPOBEPHTH H MPOABHTDH Ceds B
paboTe; cTpeMiicHHE peaM30BaTh CBOK MHAHBHAYLILHOCTD, XKEJIAHHE OBJIaleTh
cnocobaMH Mo3HaHHA COLUMAIBHOH PeasIbHOCTH; XeTaHHUE STy4Ile MOHATh 0COOEH-
HOCTH npo®:;1eM, KOTOpBIe MPHIETCA pazpewiaTh B Oyayuieii npodecCHOHATbHOI
JEATETLHOCTH. CrpeMieHHe K OOLIEHHIO ¢ €IMHOMBILLIEHHHKAMH, HE XeaHHE
NOPTHTh OTHOLICHHA C TIPENOAABaTE.IeM, BEYLHM Hay4UHBIH KPYXOK; CTPEMIEHHE
XOpOLHO BBITIAAETH B I1a3aX TOBAPHUIEH MO Ipynne sBIAOTCA HECYLECTBEHHBIMH
KayeCTBaMH, N0 MHEHHIO ONPOLIEHHBIX, U1 OCYILECTBICHHA Hay4YHOH AeATE/IbHO-
CTH OynymMM yyuTe:em.

Takum o6pa3oM, cpaBHHBas TEOPETHYECKHE PE3Y:IbTAThI, MOTyYEHHBIE B pa-
6ote [2]. u pe3y;bTaThl aHATM3a HACTOALUErO UCCIEAOBAHHS MOXHO CAE1aTh Bbl-
BOJI, YTO Ha TPEThEM KypPCE€ ¥y CTyIEHTOB npeob:1agaeT CHTYaTHBHBIN, HIEHTHDH-
KaUHOHHbIA MOTHB pacCMaTPHBAEMOTO BHA JEATE.IBHOCTH. A CTy)OHCTCKHI MO-
THB H CHTYaTHBHBIH HE HIpaeT BEYILEH posn 171 JaHHOH KaTeropHH CTYAEHTOB.

CHnHcoK JMTepaTypbl

1. 3aanoBuu O.B., Barauyk A.B. CTpykTypHO-coaepaaTeIbHas MoeTb HCCIeI0BaTe  h-
CKOM KOMMETEHLUHH CTyleHTa — Gyayulero yumtens MateMarthkH // CoBpeMeHHbIe npoBaeMsi
Hayki H oOpasosanna. 2014. Ne 2; URL: http://www.science-education.ny/116-12378 (mara 06-

pamenua 15. 05. 2015)

2. TB. Pasuna QakTopHas CTPYKTypa MOTHBALHH HayuHOM A€ATEILHOCTH CTYICHTOB.
Meuxonorus o6yuenns. 2011. Nel10. C. 88-91.

3. Hamkuna M.B., barasyk A.B. (DopMipoBaHHe TOTOBHOCTH K HCCAEI0BATEIbCKOMH fe-
ATEILHOCTH y OyAymMx yumTeldeH MaTeMaTHKH B I€JarOTHYECKOM By3e:. MOHOTpagHs. —
Us3n. 2-¢, nepepab. u non. / KpacHosp. roc. nea. yH-T uM. B. I1. Actagsesa. Kpacuospck, 2014.

IBPHCTHUKH B AJITOPUTMAX CPABHEHHSA
TEHETH4YECKHX NOCJIEROBATEJILHOCTEH

Menvnuxosa E.A.
JOUEHT Kadeaphbl NPHETAAHOH MAaTEMATHKH H HHQOPMAaTHKH

ToaBATTHHCKOTrO FOCYAapCTBEHHOFO YHHBEPCHTETA, K.(b-M.H., IOLEHT,
Poccus, r. TosearTn

Cueakosea E.B.
CTyAEHTKA TOIBATTHHCKOrO rocyapcTBEHHOTO YHHBEPCHTETA,
Poccus. r. ToaparTu

B cTatee NpEACTaBIEHB! 3BPHCTHKH, MPHMEHACMBIE A1 CPABHEHHA T€HETHYECKHX No-
C:1€0BaTEILHOCTENH., PaCCMOTpeH TaKXKe€ METOI A1 OUCHKH ')(b(bCKTHBHOCTH ATOpHTMOB, OMpe¢-
ACTIAIOMHX CXOKECTh HYKIEOTHAHBIX M0C.1e10BaTE.ILHOCTEN, TMPHUBEICHBI PE3Y.IbTATHI BBIYHC.TH-
TEIbHBIX IKCNCPHMCHTOB.
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Koueevie c106a: METPHKH, TEHETHUECKHE TOCIEA0OBATEILHOCTH, IBPHCTHYECKHE AITO-
pHTMBI 00paboTKH CTPOK.

CpaBHeHHE MOC;IE10BATEILHOCTEH B COYETAHWH C CHCTEMaTHYeCKHM c6o-
poM, MOINEPKAHHEM H MOHCKOM HH(OpPMAUWH B 6a3ax NaHHBIX, COICPHKAUIMX
6HOMOIEKY;IPHBIE NOC;IEA0BATEILHOCTH, ABIAETCS OAHOI W3 OCHOBHBIX 3a1a4 CO-
BPEMEHHOH MOJIEKy:ISpHOIl OHO/I0THH, Tak KakK BBICOKOE CXOICTBO MOC.Ie0Ba-
teapHocTell JJHK 06buHO BIeyeT cymiecTBeHHOe (PYHKIMOHATIbHOE MM CTPYK-
TypHOE CXOACTBO Opranu3Mos [1].

Jl1a omnpenesieHHs CTENEHH CXOXECTH CTPOK, KaK MpPaBHI0, HCMOIb3YIOT
meTpuKy JleBeHmTeiiHa. OnHako naHHas MeTpHKa 06.1a12€T CIEAYIOLINMH Heo-
cTaTKaMu:

e mNpH NepecTaHOBKe MECTaMH C;I0B WIH HacTeH CI0B MO;Ty4aloTcs cpaB-
HHUTEIBHO 6O.IbLINE PACCTOAHHS;

® pACCTOAHUA MEXIY COBEpLIECHHO Pa3HBIMH KOPOTKHMH C:TOBAMH OKa3bl-
BaloTC HeOOIBIUMMH, B TO BpeMs KaK PacCTOSAHHSA MEXAY OYEHb TMOXOKHMH
JUTHHHBIMH CJIOBaMH OKa3bIBAIOTCSA 3HAYHTE/ILHBIMH.

Bo:iee apdexTHBHBIE (110 OLICTPOAECHCTBHIO, TOYHOCTH ) OLIEHKH MO Ty4aloTcs
NpH UCNIOIb30BAHHH IBPHCTHYECKHX aaropuTMoB [2, 3]. PaccMotpumM ciaeayrontyo
IBPHCTHKY AT OMpeNe;IeHNs CXOKECTH JSTHHHBIX CTPOK:

& UIf KaXIOTO CHMBOIA OMNPEETHTh BEPOATHOCTh €r0 MOSBIEHHSA B KaX-
10i1 U3 CPABHHBAEMBIX CTPOK;

® CKOPPEKTHPOBAaTb BEPOATHOCTH: €CIH BEPOATHOCTH LIS TEKYLIHX CHM-
BO:IOB OKaXKYTCs paBHBIMH, CIBUIa€TCA CTPOKA, B KOTOPOii ocTazock 60:TbLIE CHM-
BOJIOB; .

® OCYUIECTBIACTCA CABHI TOHW CTPOKH, TEKYLUMH CHMBO: KOTOpPOi pexe
BCTpEYaeTcs B APYToi CTPOKe.

Jl1s mpoBeaeHHs BBIYHCIHTEIBHBIX IKCNIEPUMEHTOB OBLTH HCMO:1b30BAaHbI
JaHHble U3 0a3bl HYKJIEOTHAHLIX MmocieaoBaTesbHocTel [4]. PesyibraThl BeIdHC-
SIEHHA PAcCTOAHMI MeXIy HEKOTOPbIMH TeHETHYECKHMH IOC;1e10BaTE;IbHOCTAMH
npeacrassieHs! B Tabimue. ITpy 3ToM BbIlE IHAroHAIH MPEACTAaBICHB PE3y.IbTa-
Thl, MO;Ty4€HHBIE Ha OCHOBE METPHKH JIeBeHUITelHa, HHXKe THArOHATH — HA OCHO-
B€ OMHCaHHOMH IBPUCTHKH.

1 oueHkH 3QGeKTHBHOCTH METPHK ObLT MPHUMEHEH METON, aHaIOTHYHBbII
onHcaHHoMy B [5]. [Ii1a kaxkmoil METPHKH Ha OCHOBe Tab:1uibl pacCTOSAHHH BbI-
NOIHACTCA KlacTepH3aUUs CTPOK. 3aTeM TNPOBOAMTCA CPAaBHEHHE OXKHIAEMOTO
Pa3GHenHs U MO.Ty4EHHOTO HAa OCHOBE MCC:lelyeMoil MeTpHKH. JUIA 3TOTo HCMo:Tb-
3YIOTCS aBe BEIMYHHBI, BHIYHCICHHBIE A1 KAXKAOTo KIacTepa:

|A;] - koauuecTBO OCOBeit, KOTOPbIE AOKHBI GbITh B K1acTepe, HO OTCYT-
CTBYIOT;

|B;| — ko:muecTBo 1MuIHmx ocobeii B kiacTepe (i — HOMep KiacTepa).

Ouenka TOUHOCTH HECTenyeMoit METPHKH BhIYHC:IseTCA Mo hopMy:1e

Zi(alAl+ (1 - a)||Bi])
m}ax(|Aj|, 1B;1)

»
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rae a — Ko3pOULUHEHT BaKHOCTH KpUTepHusa (3HadeHHe ObL10 BbIOpaHO paBHBIM
0.4, Tak Kak. KO;IH4eCTBO JIMIIHHX 00bEKTOB B K1acTepe cuuTaeM Goiee cepbes-

HbIM HapyLIEHHEM).

Tabamua 1

Pe3y.1bTaThl paoThl AATOPHTMOB CPABHEHHA CTPOK

g S| 85| €zl s8] 2|3 AR R

25| Al gi| 22|fF | 32183 E|E3
Bison bison - 988 4659 | 4015 4896 [ 4993 | 6967 | 7094 | 6306
Bostaurus 988 - 3683 | 14293 | 4846 | 5016 | 7273 | 7125 | 6347
Equus burchellii | 3652 | 3680 | - 4576 4364 | 4448 [ 14738 | 16147 | 14756
Homo sapiens 14515 114392 | 14576 | - 2468 [ 4209 [ 6201 | 7269 | 16492
Pan troglodytes | 14893 | 14847 | 14364 | 2468 - 3466 | 6818 | 6646 | 6837
Cercopithecus
diana 14993 | 15016 | 14448 | 4219 3466 | - 6840 | 6979 | 6845
Gallus gallus 10267 | 10273 | 14738 | 5211 5818 | 15840 | - 6748 | 3998
Melopsittacusun
dulatus 11094 | 12125 | 15147 | 12260 | 6846 | 15179 | 5948 | - 6512
Passer
domesticus 11326 {13547 | 14706 | 16092 | 13839 | 15845 {3998 | 6818 | -

Pe3y;ibTaThl BHIYUCIMTETbHBIX IKCTIEPUMEHTOB MMOKA3a;TH, YTO OLEHKa TOY-
HOCTH HCCIeXyeMOoi METpHKH moiy4aercs B cpeaHeMm B 1,2-1,5 pasa ayume mo
CpaBHEHHIO C METPHKO# JIeBeHIUTEHHA, a BHIYHCICHHE PACCTOSHHSA BBIMOTHACTCA
6bicTpee B 2-2,5 pa3a u TpebyeT B 2 pa3a MEHbIIC NaMATH.

CrniMcoK JHTepaTyphl

1. Myers E. An Overview of Sequence Comparison Algorithms in Molecular Biology
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PA3BUTHE NPOCTPAHCTBEHHOI'O MBILIVIEHUA
NMPH U3YYEHHUH CTEPEOMETPUHU

Cudoposa M.E.

MarucTpaHT kadenper matematukn HUY «beal ¥y,
yunteas MBOY «Kazaukas COLLy,

Poccus, . besropon

B cTathe aHCUMMIHHA FEOMETPHA pacCMaTPHBACTCA KakK onmpeleiasiolias 114 pa3BUTHSA
NPOCTPAHCTBCHHOrO MBIILICHHUA YYalUIHXCsl, KOTOPOE, B CBOKO OUEPEIb, BIHACT HA HHTCLICKTY-
ATbHOE H TBOPHYECKOE Pa3BHTHE JHYHOCTH. Oﬁcy)l(:{am‘rcx HPOGJCMH H 3aja4y H3YUYCHHA CTE-
PEOMETPHH.

Kioueswvie crosa: FEOMCTpHS, CTEPEOMETPHS, NMPOCTPAHCTBEHHBIC NPEICTABICHHS, NIPO-
CTpaHCTBECHHOE BOOGpa)KCHHC.

ITpakTHueckHn B 11060M BHIE CBOEH NEATESTLHOCTH U€IOBEK CTATKHBAETCA C
CO37laHHEM MPOCTPAHCTBEHHBIX 00Pa30B M YUHTCA OMEpPHPOBaTh MMH. ['eomeTpust
KaK AMCLHILINHA 00:;1a8aeT MIMPOKHUM I'YMaHHTaApHBIM U MHPOBO33PEHYECKHM TO-
TCHLHAIOM, OHa OKa3bIBA€T BIMAHHE Ha (OPMHPOBAHHE WHTELTEKTYaIbHOUW M
TBOPYECKOH JINYHOCTH yyaileroca. CpeaH yueOHBIX AMCLMITTHH, COCTaBIAIOIIHX B
COBOKYNHOCTH IIKO:IbHBIN Kypc MaTeMaTHKH, OHAa 3aHHMAET 0c000e MO;I0KCHHE
NOTOMY, 4TO coennHAeT B cebe abCTpakTHOE H KOHKpETHOe, 00pa3Hoe H ;1oruve-
CKOE MBILLLIEHHE, HHAYKTHBHbIC H AeNYKTHBHbIE paccyxaeHus [1, c. 57]. Umenno
B MPOLIECCE H3YYEHHA reOMETPHH MPOHCXOMUT mpouecc GOPMHPOBaHHS U pPa3BH-
TH8 NPOCTPAHCTBEHHBIX MPEJCTaBICHUH, MPH PELIEHHN FeOMETPHYECKHUX 3ajay
Y4EHHK MOXET MBICIEHHO KOHCTPYHPOBAaTh NMPOCTPaHCTBEHHble 00pa3sl H3yuae-
MbIX OOBEKTOB H BBINOJHATE HAJl HHMH MBICIIUTEIBHbIE OMEPALHH, COOTBETCTRBY-
IOLLIHE TEM, KOTOPbI€ JO.TXKHEI ObITh BbIIOTHEHBI HAZl CAMHMH 0OBbEKTaMH,

Ipo6:teMbl pasBUTHA MPOCTPAHCTBEHHOTO MBILLIEHHS PacCMaTPHBAIHCH
MHOTHMH aBTOpaMH., Hanpumep, B pabotax [1] — [4] obcyxnalores Bonpocs!, cBsi-
3aHHBIE C PO;IbIO FEOMETPHH B LIKOIbHOM 00pa3oBaHHH, TPYAHOCTH OPTaHH3AlMH
npouecca o6yueHHs reOMETPHH H MYTH MX Tpeono:1eHus. [1o MHEHHIO MHOTHX HC-
caenoBaresieii H NPAKTHKOB, 3TH TPYAHOCTH BO MHOTOM ONpEAEIAIOTCA CI0KHB-
meiica TpaauumMell M3yYeHHs Ha MEPBOM 3Tane MIAHMMETPHH, TO eCcTh CBOHCTB
TEOMETPUYECKNX (MIYP Ha TLIOCKOCTH, H TOJBKO MOCII€ 3TOr0 — CTEPEOMETPHH,
H3yvaloluei cBoHcTBa reOMETPHYECKHX Te:1 B NpocTpaHcTBe. [lepexon ot nepsoro
H3 3THX 3TanoB KO BTOPOMY ABIAETCA, 0GBIYHO, CAMBIM CI0KHBIM, NOITOMY HCC:le-
ZloBate:1smMu B 06:1aCTH METOAMKH MaTeMaTHKH HEOAHOKPATHO NMOOHUMAICS BOTIPOC
0 peatusaunn naen Qy3uoHH3Ma, T.6. ONHOBPEMEHHOIO U3yYEHHS MLTAHHMETPHH H
CTepeoMeTpHH.

Baxueiiueii ue:bio H3yuenns cTepeoMeTpHH ABIAETCA Pa3BUTHE NPOCTPaH-
CTBEHHOrO BOOGpakeHUA., TO €CTh OTYETTHBOTO MPEICTABIEHHS PACTOTOKEHHA
MPAMBIX 1 MsIOCKOCTel B MPOCTPAaHCTBE H HX NepeceyeHmii. TPYAHOCTH B H3yde-
HUH cTepeoMeTpnu BEI3BaHBI TEM, YTO HOCTATOUHO CI0KHO 33 OMPEACTECHHAMH H

PMYIMpOBKaMH yBHIETH HATIAIHYI0 MX HLTIOCTPALMIO. YYEHHKH J0.DKHBI
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YME:I0 MCNO:1b30BaTh HArIsAAHbIE CPEACTBA, YMETh MPAaBHIbHO H300pakaTh I.ia-
HHMETPHYECKHE H CTEPEOMETPHUECKHE (PHIYPEl Ha YEPTEKE H MPABHIBHO HX YH-
TaTh. 3/€Ch, KaK M3BECTHO, Neped OOTbLIHHCTBOM YJaLIMXCA BO3HHKAeT MHOKe-
cTBO npenatcTeHil. Ha ueptexe n3o6pakeHHe 1€MEHTOB NPOCTPAHCTBEHHBIX (H-
I'yp BBIFIAAAT HCK@KEHHO H He COOTBETCTBYIOT ACHCTBHTEILHOCTH. Hampumep,
niepeceKaloIHecs NPAMbIE MOTYT BHIFIAAETh KaK CKPELMBAOLUHECH, NPAMOH YTo:1
MOXET BHIFIAAETh KaK OCTPBIH MM TYNOil Yrol, paBHbIE OTPE3KH MOTYT BhITJIfA-
JeTh KaK OTPEe3KH Pa3sHOH LTHHBI, U T.14. HekoTophle BaKHBIE LA PEIEHHS 3a0a9H
TOYKH WM JTHHHH MOTYT OKa3aThCs Ha 4YepTexke CIHIIKOM OiM3KHMH WM coBMa-
naomuMH. HekoTopbie BakHbIE 1151 pellieHHs 3anadH NOCTPOEHHS MOTYT MonacTh
3a Kkpaii aucta Oymard. Takoke npH paboTe B TeTpaiad TpyaHo 0e3 ciieaa cTepeTh
HEHyXHYIO WIH HeyJdauHO NPOBeAECHHYIO THHHIO. Kpome TOro, A1 YTeHHs uepTe-
*a, Ha KOTOPOM HCKaXKeHbI THHEHHBIE H YTIIOBbIE Pa3MEPbI, HYKHO HMETh XOPOLIO
pa3BHTOE NPOCTPAHCTBEHHOE MbllLIeHHe. Bce 3TH (akTOphl NPHBOAAT K HeMNpa-
BHJILHOMY BOCHIPHATHIO YYAaLIMMHCA MPOCTPAHCTBEHHBIX (UIYp NPH H3YYEHHH
CTEPEOMETPHH H, KaK C:IEJCTBHE, CHHIKAET HX YCTEBAEMOCTb.

Ha nepBeix 3Tanax M3y4eHHs CTCPEOMETPHH CIEAYET YYUTHIBATh HENOCTa-
TOYHYIO Pa3BHTOCTh NPOCTPAHCTBEHHOTO BOOOPaXKEHUA H MBILLICHHS YYCHHKOB,
KOTOpBIE He 00:1a1a10T HaBbIKAMH W300paXXE€HHA MPOCTPAHCTBEHHBIX TE.T HA JIHCTE
GyMmard WIM [0CKe, HE YMEIOT YBHAETb B ILIOCKOCTH YE€PTekKa TPEXMEPHbIit reo-
MeTpHUeckHii 06pa3. I[lostoMy ocoboe BHHMaHHE ClelyeT YIEIATh POPMHpOBa-
HHIO YMEHHS BHAETh reOMeTpHYECKHE (POPMBI B OKPYKAIOLIHX TE1aX, B TOM YHC:1E
H B TEjIaX HEMPHBBLIYHBIX HOPM U COOTHOLIEHHH. YUHTE:TI0 Heo6X0auMo obpalliaTh
BHHMaHHeE y4alliXCA Ha aHATOTHH H3yUeHHS TLIaHUMETPHH U cTepeoMeTpHH. [lpu
NOJATOTOBKE H NPOBEACHHH YPOKOB CTEPEOMETPHH HEAECo06pa3HO Ae:1aTh YHIOP Ha
3HAHMS U YMEHHA, N0;TyYeHHBIE H3 Kypca niiaHuMeTpun [4, c. 43]. YtoGrl npeono-
N€Th 3TH TPYAHOCTH, HEOOXOAMMO C MEPBLIX YPOKOB H3yUeHHS CTEPEOMETPHH LIH-
POKO HCMO:1b30BaTh HArISAHbIE MaTepHabl, OPraHH30BbIBATE CaMOCTOSATEILHYIO
HCCIIEA0BATENBCKYO IEATE;IbHOCTh YJAIHXCA MO H3Y4E€HHIO T€OMETPHYECKHX
06BEKTOB, HCIO;IL30BATh Pa3IHYHbIE METOMBI MO (OPMHPOBAHHUIO KOHCTPYKTHB-
HO# reoMeTpHyYecKkoil JeATe;TbHOCTH, @ TAKXKE aKTHBHO HMCMO:b30BaTh CHCTEMHO-
JEATEIBHOCTHBIA Moaxoa B O0OYYEHHH, B YAaCTHOCTH Oo:bliice BHUMaHHE YNeIATh
00y4eHHI0 peLleHHIO 3a1ay.
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INNPUMEHEHHE ACUMIITOTHYECKOI'O METO/IA B 3AJIAYE
O TEIIJIOBOM BO3JEUCTBUH HA HE®TETA3OBBIE ILVIACTbI

Durunnos A.H.

npocgeccop kadenpsl obieii n TeopeTHueckor GpuU3NKH

CrepanTtamakckoro ¢uiinaia ballkHpCKoro rocy1apcTBeHHOrO YHHBEPCHTETA,
I-p TEXHUY. HayK, npodeccop,

Poccus, r. Crepsintamak

3Jerenosea M.A.

CT. NpenoaaBate:1b kadeapsl obieii 1 TeopeTHYecKoit GH3HKH
Crep:inTamakckoro ¢u;nasa bamkHpekoro rocy1apcTBEHHOro YHHBEPCHTETA,
K-T ¢H3.-MaT. HAYK,

Poccus, r. Crepauramak

Ha ocHose npocTeiiueii 3a1a4H o mporpese HedTerasoBoro Mn;1acTa MoKasaHbl MPHHIIH-
MHAJ1bHO HOBBIE BO3MOXKHOCTH, BO3HHKAIOWHE MPH HCMOI630BaHHH aCHMMTOTHYECKHX METOO0B.
Tlpeacrasiena MaTeMaTHUECKas MOJETb KBa3HCTALHOHAPHOTO MOJIA B HedTecoaepialleM mia-
€Te, MO3BOTAIOMIAs HA OCHOBE ACHMITOTHYECKOTO METO/1a CTPOHTh AHATHTHYECKHE H YHCICHHbIE
pelleHHs 3a1a4 TeMIoNpoBOIHOCTH. T1pH JToM HyneBoe npHGIHkKEHHE OMHUCHIBAET ACHMNTOTH-
YECKH OCpPEIHEHHBIE 3HAYEHHS TEMIIepaTyphl, a MepBbiii ko dHUHEHT pa3IoKeHHs, ¢ HafiaeH-
HBEIMH JOMOTHUTEABHBIMH YCIOBHAMH, CNENYIOUHIMH H3 TPeGOBaHHS TPHBHATBHBIX pelUEHHIt
OCpeIHEHHO 331a4H 118 OCTaTOYHOTO YWeHa, pH 00TbIIHX BpeMeHax ofpeaeseT cTalHoHap-
HbIE TEMMEPATYPHBIE MO8 B BhLACIEHHBIX 06:1acTaX. [locTpoeHHbIE «B cpeHEM TOUYHbBIEN pelle-
HHA yA0GHBI 1715 NPaKTHYECKHX MPHIOKeHHH H (H3HYECKOTO aHATH3A MPOLECCOB H KOHUENTY-
a71bHO 06eCTIeUHBAIOT OLEHKY BETHUHHBI OCTATOYHOTO YIeHA.

Kioueevie c106a: TeMnepaTypHOe noe, HeTEHOCHBIH M1aCT, aCHMMTOTHYECKHIT MeTO,
OCTaTOYHBII WIEH, HHTErPATLHOE OCPEIHEHHE.

ITocTpoeHHe aHATHTHYECKHX 3aBHCHMOCTEH MeXIy NOCTYMHBIMH IS Mps-
MBbIX M3MEPCHHH BEIMYHHAMH H TEMIEpaTYPHBLIMH MOIAMH B HeTAHOM IL1acte
M03BOIAET ONMpEIC;INTh PAaCUETHBIMH criocofaMH BaxkHeluine Qusuueckne napa-
METpBI 3a]1eXH H YCTaHOBHTh ONTHMATbHbIE PEKHMBI TEILIOBOTO BO3AEHCTBHA.
AHATHTHYECKHE PeLIeHHs 3a1ay MO3BOISIOT HCCIEA0BATh B3aHMOCBA3b MOJIEH H
onpene;AImNX GHINIECKHX MapaMeTpoB, a, cIeAoBaTe:IbHO, 00:1ana0T ocoboil
UeHHOCTBIO. TIpuMeHEeHHE KBa3HCTaLHOHAPHBIX MOJENEH MO3BOIAIOT CYLIECTBEH-
HO pacuIHpUTh KpyT 3aja4, 00;TanalomHMX aHATHTHYSCKHMH PeIieHHAMH, H MO3TO-
My ITHPOKO HCMNOIb3yeTcst B ruapoanHamuke [3]. remiodusmke [5], rnektponnna-
MHKe [2] 1 ApyrHX pa3aesiax HaykH.

Paccmotpum pacnipeneienme Temmeparypel B macte (O , 0, — Temnepatyp-
HOE noie ¢uronaa u okpykarolleil cpeabl COOTBETCTBEHHO), COCTOALIETO U3 TPEX
obiiacTeii ¢ miockMMH rpaHHMuamM painena Zgq = th. Hedrecomepxaummii coii
TOIHHOH 2/ U TeILIONPOBOAHOCTHIO (k_‘ Y o ) ABJIAETCA XOPOLIO MPOHHLAe-

MBIM BO Bcex Hamnmpap;ICHHUAX. IMo:s1araem, 4to B OKPYXaKUHX Nopoiax BCPTHKA.1b-
Has TCI‘I.IIOI’IpOBOﬂHOCTI: ()\. zal ) npeoG:lanaeT B CpaBHEHHH C I'OpH30HTaﬂl>H0ﬁ
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(X Xd X ) HACTONbKO, YTO MOXHO NpeHebpedyb YneHamy CO BTOPOI NPOM3BOAHOIN

Mo FrOpPW30HTa/IbHLIM KOOPAMHATAM B YPaBHEHUSX A5 OKpyxatouleid cpeabl [7, 5.
YKasaHHble BbIlIe OFPaHUYeHWs B MEPBYIO OYepefb BbIABUHYThI TOMbKO ANs Mpo-
CTOTbI NPEACTABNEHUS U MOTYT GbITh IEFKO YCTPaHeHbl B paMKax pa3BuTOro MeTo-

za.
MpeanonoXum Takxe, YTO CBOMWCTBA MOKPbLIBAIOWMX U NOACTUNAIOLNX MO-

POA WAEHTWYHbI. Ha rpaHuue =0 HaxoAuTCs MCTOYHMK Tenja C 3afaHHoii
TemnepaTtypoii 0ox — roe Oqi - ecTeCTBEHHAash HEBO3MYLLEHHas Temrepartypa
3emnu Ha rpaHuue :d= O I - reoTepMUYECKMii rpagneHT domnaa.

eomeTpus 3afaun B NPSMOYTONbHOWM CUCTEMe KOOPAMHAT, OCb Zj KOTOPOii

neprneHAnKynspHa K rpaHuuaMm pasgena
cpefn, npeacTaBneHa Ha puc. 1. 3agava 06-
nafaeT TPAHCNALMOHHON CUMMETPUEl B ro- )ﬁi

PW30HTaNbHOM HarnpasneHun (Mo ocn N&).

CpefHwuii cnoli cUMTaeTcad TOHKUM W B €ro h i
npefenax —ycraHoaneHue —Temmeparypel o E0o\Y
MPOMCXOANT 33 KOPOTKUIA MPOMEXYTOK yy \
BpEMeH, BCNEACTBME Yero 4acTHod mpo-

M3BOJHON MO BPEMEHU MO CPaBHEHUIO CO U _
BTOPbIMWA MPOM3BOAHLIMU MO MPOCTPaH- " _Jd

CTBEHHbIM MEPEMEHHbIM MOXHO MpeHe-
6peyb (<30/0?)= 0. OAHAKO BpeMs BXOAWUT
B NOSTy4YeHHOE TaKMM 06Pa3oM CTalMOHapHOe YpaBHEHWe B Bife napameTpa (KBasu-

CTaumnoHapHoe NpubnXeHue).
MocTaHoBKa 3afa4v B pa3MEPHOM BUAE NpeAcTaBnseTcs Kak [1]

Puc. CeomeTpus

50, n2e, _ .
- L=o0o,\:A>h , t>0.
cIPI~é|:[~ 1,?|:'A2 (@)
320 fx 420 =0, bl<i. |'\d|>01 (2)
2 -d
3zA
ov
=T @3)
c=d _go
JiuU=00-"-r1rd-A), Q| (4)
00i ST
L Xea ()
crd -N=h :A=h

K 3afaye nMpuMeHeH MeTOZ4 (POPMa/bHOFO acMMNTOTUYECKOro napameTpa
[4]. HaiineHbl BbIpaXKeHWs Af1si HYNIEBOTO U NEPBOr0 KO3(P(HULMEHTOB PasNoXeHNS.
YCTaHOB/IEHO, YTO HY/IEBOW KOINMHULMEHT PA3NOXEHUS OMUCHIBAET UHTErPa/IbHO
yCpeAHEHHbIe MO TOWMHE COsi 3HAYEHUs TeMnepaTypbl. HalijeHHble pelleHus B
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YaCTHOM C.lyyae COBMAAAIOT ¢ BHIPAKECHHAMH, MOIYHYEHHBIMH M0 CXEME COCpeso-
TOYEHHOIi eMKOCTH.

Ho6aBouHble yCI0BHA, HCMOIb30BAHHBIC NPH MOCTPOCHHH MEPBOTO KO-
(hULHEHTA Pa3IOKEHHA, NOTydeHB! Ha OCHOBE TpeGOBaHHA TPUBHAIBLHOIO pelile-
HHA OCPCIHEHHOH 3aauu A1 OCTATOYHOrO 4YJI€HAa M B ITOM CMBIC]IE COOTBET-
CTBYIOLUHE BBIPAXECHHS LIS HYJIEBOTO H MEPBOro MpUOIMKEHHS SABIAIOTCH «B
cpeHeM TouHbIMH». Hy:leBble pellleHHs] OCpeNHEHHOH 3aJayH A9 OCTATOYHOIro
yJjieHa ABIAIOTCA €CTECTBEHHBIM KPHTEPHEM OLIEHKH O;IH30CTH HCKOMOro TOYHOrO
peLUEHHA U aCHMITTOTHYECKOTO.

BeipaxeHue 119 nepsoro ko3(pdHileHTa pa3;iokKeHHs MO3BOIAET ONpee-
JIMTb «TIOTPELIHOCTbY OCPEAHEHHBIX 3Ha4YeHMH (u3udeckux napamerpoB. Kpome
TOTO, OHO NMO3BOJIACT 60.1ee AETATLHO ONMUCHIBATL MO HUIHYECKHX MApPaMETPOB B
06.1acTH ocpeaHeHns. M3 3Tux BBIpakeHHH TaKkke CEOYIOT CTAlHOHAPHBIE pellie-
HHUs 33134, NO;Ty4YeHHble MpH GOPMATLHOM YCTPEMIEHHH BPEMEHH K GECKOHEYHO-
cti. B 3TOM cMBIC:Ie nocTpoeHHe nepBoro kodhdHuHeHTa pa3IokKeHHs npeacTaB-
S19€T BaXHEHIIyI0 3aa4y onpeae;ieHHs CTAUHOHAPHBIX PEIUEHHIi psaa 3a1ay Teo-
PHH TEIIONPOBOAHOCTH.
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PA3BUTHE TBOPUYECKHX CITIOCOBHOCTEH YYALLIMXCA
B NPOLIECCE OBYYEHHA MATEMATHKE

Hlixpeo J1.A.

MarucTpaHT kadeapbl HHPOPMATHKH H METOHKH 00y4ueHHA HHOpMaTHKe
OI'BOY BIIO «OMck#Hii rocy1apcTBEHHbIH MearorHdecKUi YHHBEPCHTETY,
Poccus, r. OMck

B craree paccMaTpHBaeTCs HEOOXOMMMOCTH Pa3BHTHA TBOPYECKHX CHOCOGHOCTedl y
IKOIEHHKOB. B TpaauuHOKHOM MeTomHKe 00yueHHA 7Ta 3ajJaya pellaeTcs He J0CTaTouHo 3¢-
(eKTHBHO, MOITOMY NpELIaraeTcd OCYLIECTBIATh pa3sBHTHE TBOpUECKHX crocoOHocTeH 60:1b-
meit 4acThlo OCYIIECTBIAThH MOCPEACTBOM HCMO:Tb30BaHHA IEKTPOHHOTO Y4eOHOro Kypca no
MatemaTHke. [IpHBeaeHbI MpHMeEpHI 3a1aHHIA, HCNOTIB3YEMbIX B YIeKTPoHHOM Kypce «CTahnb Be-
JINKHM MaTEMaTHKOM» M HalpaBIeHHBIX Ha Pa3BHTHE TBOPYECKHX CITOCOOHOCTEH yHEHHKOB.

Kuoueevie c106a; TBOpUECKHE CMOCOGHOCTH, MATEMATHKA, TBOPYECTBO, YIEKTPOHHBbIif
Kype.

TBopueckoe pa3BUTHE HeTOBEKa HAYHHAETCA €IIE B JOLIKOIBHOM BO3PacTe H
NPOAOKAETCS HA MPOTSKEHHH BCEH KH3HH. DIEMEHThI TBOPHECTBA MPHCYTCTBYIOT
He TOJIbKO B JEATETIbHOCTH XYINOXHHKA, MHCATEIA, PEXKHUCCEpPA, YUEHOIO, HO H B
KaXIOAHCBHOM TpYA¢ WHXEHepa, YYHTEId, NMPorpaMMHCTa, POAUTEA, TPEHeEpa,
MeHe[Kepa, MCHXosora, AM3aliHepa H Tak Aaice. IMEHHO TBOpYECKas NeATeElb-
HOCTb, M0 MHeHHI0 JI.C. BoIrorckoro, aesiaeT ue10BeKa CLIECTBOM, 0OpalICHHbIM
K OyayleMy, coO3MaloLEMy €ro i BAIOH3MEHSIOLMM CBoe HacTosmee [3].

Yyenuku 8 Kk:1acca oxHOM M3 OMCKHX LIKO;1 MO TBOPYECTBOM MOHHMAIOT
«CO3aHHE YETO-TO HOBOTO», HEKOTOpBbI€ MOAPa3yMEBAaIOT TBOPYECTBO Kak Aef-
TEIBHOCTD TOJCH, CBA3aHHYIO C BBIPa)XEHHEM CBOHX MbICiEH H IMOLMH, a HEKo-
TOpBIE LIKO;IbHHKH CYMTAIOT TBOPYECTBO IIEMEHTOM HCKYycCTBa. B GosiblioM 3H-
LUMKIONENHYECKOM C510Bape RaeTcs CieAyIollee Onpene;ieHHEe TBOPYECTBA ~ «ed-
TETLHOCTD, MOPOXKAA0LIAs HEYTO KaYeCTBEHHO HOBOE H OT;IMYAIOMIAACA HEMOBTO-
PHUMOCTBIO, OPHTHHATBHOCTBIO H OOLUIECTBEHHO-HCTOPHUECKOH YHHKATBHOCTBIO.
TBopuecTBO cneurdHYHO A1 YeloBeKa, T. K. BCErAa NpPENnojaracT Teopua —
cyGbekTa TBOpUYECKOii AesTeIbHOCTHY [2].

CBHIETEILCTBOM HATHYHA TBOPYECTBA ABIAIOTCA TBOPYECKHE CMTOCOGHOCTH —
3TO B NIEPBYIO OYEPERD CMOCOGHOCTE Y€ I0BEeKa HAXOAHTh OCOOBIH B3rIAN Ha NpH-
BhIUHBIE H MOBCEIHEBHEIE BELIH WIH 3aauM, KaK ONpeaeaH;1 AaHHEIH BHA crioco6-
Hocteii I'. C. AspTIoyLiep. «JTa cocoOHOCTL HANMPAMYIO 3aBHCHT OT Kpyrosopa
yes1oBeka. UeM GO:IblIe OH 3HAET, TEM J1erye eMy B3[VIAHYTb Ha HCCICAYEMBIH BO-
IpPOC ¢ pa3HbiX PaKypcoB» — mucas oH [1].

Beaywuas po:b B MOAroTOBKe TBOPYECKOH JTHYHOCTH OTBOAWTCA LLIKOIE H Y4YH-
Temo. OAHAKo HAa YPOKE He BCErza MOKHO BBUICIHTE BpeMA LTS PELIECHHA BCEX I10-
CTaB;IeHHBIX 3a1ay. Ha ypoke pebeHok no:keH MPHMEHATH H NMPOABIATL CBOH TBOP-
YeckHe CrocoGHOCTH. Pa3sBUBaTh HX ocTaeTcs BHE YPOKOB, TOTAA Ha MOMOLIL APHXO-
JAT YICKTPOHHbIE YueOHbIC KYpChl, KOTOpbiE MOXHO HCMO;IB30BaTh, HAMpPHMEp, B
CMeLIaHHO# dopMe 00yueHHs (K1aCCHO-YPOUHOE H RHCTAHLIMOHHOE 00yUeHHE).
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IMpn o6yueHun MaTeMaTHKe CYIIECTBYIOT BCE€ BO3MOKHOCTH LI PA3BHTHA
TBOPYECKHX CMOCOOHOCTEH, HO B NEHCTBHUTEIBHOCTH OHH Pea’IH30BBIBAKOTCA HEMNO-
CTaTOYHO.

PassutHe TBOpueckHx cnocoOHOCTeH Ha ypokax MaTeMaTHKH MPOHCXOANT
camo coboif Ha Kax/1IoM ypoke, Be/lb KaxJoe 3aJaHHe — 3TO CBOETo pona npob.ie-
Ma. JL1g yuuTe:d BaxHo cob:1104aTh NPaBH10: HE 3ay4YHBaTh 4 He JOBOMHTH 10 aB-
TOMAaTH3Ma BBIIIO;ITHEHHE ONpPEC/ICHHOro Kiacca 3a7ady. ;1y4ille Ha OCHOBe Npoii-
JIEHHOTO 1aBaTh 3alaHHs, HaJl KOTOPBIMH CTOUT NMOPa3MbIC.IHTh.

C ueTblo pa3sBUTHA TBOPUECKHX CMOCOOHOCTEH yuyeHHKOB ObL1 pa3paboTaH
371eKTPOHHBIH Kypc «CTaHb BEIMKUM MaTeMaTHKOM»[4]. BKTiouatommii 3agaHus
no anrebpe 1 reoMeTpHH Kypca 8 kiacca. JJOCTOMHCTBOM Kypca ABSISETCS €ro WH-
TepaKTHBHOCTh. BOT HeKoTopble MpHMepHI 3alaHUil AaHHOTO YIEKTPOHHOTO Kypca:

v Korna 6pemMeHcKHe My3biKaHTEI 1aBa-lH KOHHEPT NepeR KOPOsIeBCKUM
JBOPLIOM, OHH BBICTPOHTH TIHPAMUAY: NeC BCKOYH:1 HA CITHHY OCJTY, KOT — Ha To10-
BY IICY, a IOHOLUA OKa3ajicd Ha rosioBe KOTa, [1a elle KBepXy Horamu. [IpH 3ToM ;1H-
10 IOHOIIH OKa3a:;10Ch HAaMPOTHB 1HLA MPUHLUECCH, CTosueil Ha GasikoHe. CunTas
pocT npuHueccs! 165-170 cm, poct toHoumn — 180-190 cM, BeicoTy cniuHbI oc1a 80-
90 cM, poct nica (cuns) 60-70 cm, a kota 35-40 cM, OUEHHTe, Ha KaKOii BBICOTE ObL1
6a1KOH, ecTH UTHHA J1Hia 25 oM.

v Hccaenyiite ¢parMeHT "MaLIHHHOIO CTHXA", BHIABHTE 3aKOHOMeEp-
HOCTh €70 HAaNHCaHHA H AOMHLIMTE HECKOIBKO CTPOK TaK, YTOOBI CTHXOTBOPEHHE
CTaNo 3aKOHYEHHBIM!

400 169 16 81

16 2116 441

196 4 5329 9

1024 3600

900 100 800

v O6pazoBartenpHblii Be6-kBecT «llinmuoHaxk», mpemnaratoumii pasra-
ZlaTh KO OT AMMIIOMATa ¢ CEKPeTHBIMH AaHHbIMH. KBecT Hanucan B html penakro-

pe. }L’I}I TOTO, YTOOBI MOJIYYHTh BECh KO HYKHO HaWTH 3HAYEHHA CEMH BbIpaxe-
11 11

2 T e

v' A Takike HanmHCaHHe CTHXOTBOPEHHIi, CKa3OK, CHHKBEHHOB M Mp. Ha
ONpeJesieHHYIO TeMy.

YKa3aHHbIi 2:1EKTPOHHBIN KYpPC ceifuac MPOXOIHT anpoGalHio H yke MOKHO
TOBOPUTE O pe3y;abTarax. Hampumep, pe3y:1bTaThl OJIMMAHAA M MaTeMaTHYECKHX
KOHKYPCOB y4eHHKOB, 3aHHMAIOLMXCS B HEM, BBILLIE, Y€M Y OCTasbHBIX.

HUil, Hanpumep —

CRHCOK IMTepaTypsl
L. Aavtmryanep I.C. TeopuecTso Kkak TouHas Hayka: TeopHs pemeRms w3obpeTaTes-
Ckux 3a1a4 /T.C. Amsturyrep. — M.: Cos. paano, 1979. — 175 c.
2. Bo:1bioft MUHKIONe A TecKHil coBapb : B 2 T. / i1 pea. A. M. Tlpoxopos. — M. :
Cos. snumk1,, 1991, -2 1,
Ka 3. Buiroteknii J1.C. BooGpasxenne 1 TBopuecTBo B AeTckoM BospacTe: [lenxon. ouepk:
- A4 yaures / J1.C. Burotckuii. -3-e 031, — M. TIpocsemenne,1991.- 93 c.
Teuum‘t. Ulkpen JLA. CTans BeTHKHM MATEMATHKOM: 31eKTPOHHBI yueOHblii kypc/ O6pa3osa-
< H noptax «Illko:a» OMITIY. — Onck, 2015.
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HCCJENOBAHHUE CJIOUCTOrO COEAUHEHHA
JAUXAJIBKOI'EHUJIA HHPKOHHUSA
HHTEPKAJIHPOBAHHOI'O CEPEBPOM

Hzagpaposa 3.A.

IOUEHT Kadeapbl o0LLeil H TeopeTHYeCKOH HH3HKH,

Crepantamakckuii Gpuana1 bamkHpCKkoro rocy1apcTBEHHOTO YHHBEPCHTETA,
KaHaWAAT PU3HKO-MaTEMaTHYECKHX HAYK, JOLEHT,

Pocchs, r. Ctepanramak

Huemamyanuna I'.P.
CTYHEHTKa,

Crepsmtamakckuii GpuiHan balikupckoro rocyapcTBeHHOTO YHHBEPCHTETA,
Poccus, r. Ctepauramak

Hzagpapos P.P.

CTYIEHT,

Poccwiicknii rocynapcTBeHHbIH YHHBEpCHTET HehTH H raza uM. U.M. I'yOkuna,
Poccus, r. MockBa

[poBeaeHb! HeC1e10BaHHA KHHETHYECKHX XapaKTEPHCTHK H KPHCTALTHYECKON CTPYKTY-
pbl HHTEPKATAaTHOTO COECIHHEHHS HAa OCHOBE JHXATbKOT€HHIa HHPKOHHA Ag.ZrSe; B 3aBHCHMO-
CTH OT COCTaBa H TEMNEpATYphl. YCTAHOBIEHB TeMNepaTypsl (a3oBeiXx NepexoaoB. [laHHsle
pacyeTOB KPHCTALTHYECKOH CTPYKTYphl KOPPEIHPYIOT ¢ JAHHBIMH J€pHBaTOrpagHUYecKHXx Hc-
Ci1eJI0BaHUH.

Krouegbie cioea: kpHcTaLIHYecKas CTPYKTypa, HHTepKaiaTHeie coeaHHeHHs, CIIIM
(c:10HCTBIE AMXATBKOTEHH bl MEPEXOIHBIX METALIOB).

OmHuMH w3 mepBbix  HHTepkampoBaHHeix  CAINM  (cioucTeix
OUXaTIbKOTEHNOB NEPEXONHBIX METALI0B), BbI3BAaBIIMX HHTEPEC C MPAaKTHYECKO#
TOYKHM 3peHHUs, ObLTH AUXATLKOTECHHABI BAaHAANA H XpoMa. MHTepkaiauus ux JIUTH-
€M, CI€ET1a10 MEPBOTO MOAXOAALIHM 1 HUCMO:Ib30BaHHA B KaUeCTBE IEKTPOAA B
IEKTPOXHMHUYECKHX 6aTapesx, BTOPOro — B Ka4€CTBE CBEPXMPOBOAHHUKA [1].

Coenunnenns Ha ocHoBe ZrX,(X=S, Se, Te)oTHOCATCA K LIMPOKOMY K:Iaccy
CTOUCTBIX OMXalbKOreHua0s rnepexoaHoro metaxia (CATNM). danusie MaTepha-
SIbl ABIAIOTCA BEChbMa TMEPCHEKTHBHBIMH B KA9ECTBE HCXOJHBIX PELIETOK-MAaTPHLL
LU MHTEPKa,TMPOBAHHA M MOTYT HCTO;Ib30BaThCA KaK IEKTPOAHbIE MaTepHaIbl
HOBBIX MOKO:IEHHH XHMHYECKHX HCTOYHHKOB TOKa.

OnHUM H3 3aMedaTelbHbIX CBOHCTB AMXA.ILKOTEHAOB LIMDKOHHSA ABIAETCA
HX CMOCOGHOCTh KPHCTALTH30BATLCA B KBa3HAYMEPHYIO CTPYKTYPY, COCTOALIYIO
H3 CI0€B, B KOTOPBIX MOACIOH aTOMOB MEPEXOAHOro METALIa 3aKII0UEH MEKAY
JBYMSl TIOACIOSAMH aTOMOB Xa:1bKOT€Ha (Cepbl, celeHa WM TeLtypa). CTpyKTYypy
CAIIM MoxHO npeicTaBHTb B BHAe Habopa CTPYKTYpHBIX 0:10K0B—"cIHABHYEH"
COCTOSALIMX U3 €10 AaTOMOB MEPEXONHOTO METALIA, 3aKTIOUEHHOTO MEXKAY ABYMS
C;I0IMH aTOMOB Xa.1bKOT€Ha.
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C:1a00CTh CHJI, CBA3BIBAIOIIHX "COHABHYH", ABIAETCA. MO-BHAUMOMY, INpH-
YHHOI JIETKOCTH, C KaKOH B MPOCTPaHCTBE MEXIy HHMHU (B TaKk Ha3blBaeMyro Bau-
Jep-BaasibcoBCKyIO 1i€1b) MOTYT OBITh BHENpPEHBI (HHTEPKATHPOBaHBI) MHOTHE
aTOMBI, HOHBI HJIH OPTaHHYECKHE MOIEKY.Ibl, ABIAIOLMECT 3 TEKTPOHHBLIMH NOHO-
pamH.

DIEKTPOCTATHYECKHE CHIIBI MEXAY MOIOKHTEIBHO 3apAKEHHBIMH CIOAMH
MHTEPKAIaHTa H OTPULIATETBHO 3aPSKEHHBIMU "CIHABHYAMH" CTaGIIH3HPYIOT O-
0OHbBIE C.TONUCTBIE CTPYKTYPHI.

ATOMBI MEPEXOAHOTO METATLIA H aTOMBl X&TbKOr€éHa 00pa3yioT IL1I0CKHe
rekcaroHa;1pHblepelieTKH. CyLIecTBYeT ABe paxIM4Hble BO3MOXKHOCTH Pacrosio-
KEHHS X&TbKOT€HHBIXPEIIETOK OTHOCHTEIBHO PELEeTKH MEepPeXONHOro MeETaria,
NPHUBOJAIIHE K ABYM THMAM KOOPAWHALUM: TPHTOHATbHO-NIPU3MATHYECKOH H OK-
Ta3APHYECKOH (MTOCIIEIHAS MOXKET HMETh TPUTOHATHHBIE HCKAXKEHUS ).

OxTtadapHyeckas KOOPAHHALHUA MPEANOYTHTEIbHA, €CTM CBA3H NMPEHMYIIle-
CTBEHHO HOHHBIE W.IH €C;IH pajNyC aTOMOB IIHMraHjaa odeHs Oo:bumioi. Jdpyrum
BaXHbIM (JAKTOPOM ABIIAETCS B3aHMHOE PacroOI0KEHHE IHEPreTHYECKHX YPOBHeil
$-, p- H d- COCTOSHHH M YHC:I0 HECBA3ZAHHBIX 3ICKTPOHOB, HE YYACTBYIOLINX B CBS-
31. KoBas1eHTHbIE CBA3HM NMPHCYLIH A1 NEPEXOIHbIX METALIOB ¢ HH3KO# d- KOHH-
rypauuei (d°.d",d%). croMCTBIE COCTABBI HOHOB NEePEXOAHOTO METALIA, UMEIoIHE
Bbicokyto d kKoHOUrypawnio (d”, n>3) noka3elBalOT HCKITIOUHTETLHO OKTAdApHYE-
CKYIO KOOPIAHHaUHI0. ATOMBI TlepexoaHoro Metauia rpynn IVB, VB, u VIB ¢ Ma-
JeHbKMMH 3Ha4YeHHAMH d KpHCTALIH3YIOTCA B 06eHX CTPYKTypax. B »THx Matepu-
aj1ax, BoIGOP 3aBHCHT OT OTHOIUEHHS pagnyca KaTHOHA K PafHyCy aHUOHA H J0JI
HOHHOCTH XapakTepa CBA3H MeTalI-xajlbKoreH. Pacuer 30HHO# cTpykTypsl CAIIM
ZrX,; noiayyeH C HCMOIb3OBAHHEM METOJa aTOMHBIX OpOUTaleil. JNeKTpOHHasA
crpykrypa CJIIM 3aBHCHT OT CHMMETPHH KOOPAHHAlHH aTOMOB MEPEXOAHOro
MeTaI1a aTOMaMH XajbKOreHa.

XapaktepHoit ocoGenHOCTbIO HHTepkaiupoBaHusB CJIIM seasercs ero
oGpaTuMocTh. MHTepKaTaHThI, nONagas B PELIETKY CIOUCTOrO COEIMHEHHs, pac-
no;aralotcs B Ban-aep-BaaibcoBoit 1mes M. YCTaHOBIIEHO, YTO BO3MOXKHA HHTEp-
katauna CHAIIM TonpKk0 00BEKTaMH, ABIAIOIHMHCA JNEKTPOHHBIMH JOHOPaMH.
310 otauyaer CJITIM oT APYTHX COeAMHEHHH, CNOCOGHBIX K HHTEpKaJIalliH, Ko-
TOpble MOTYT ObITh HHTEPKA.THPOBAHBI KaK AOHOPHBIMM, TaK M aKUENTOPHBIMH
NPHUMECAMH.

B HacTosmIeit paboTenpHBOMATCA IKCNEPHMEHTAIBHBIE PE3YILTATHI 1O HC-
CIENOBaHHIO OCOOEHHOCTEH KPUCTATIHYECKOH CTPYKTYPBI, 3IEKTPOHHBIX KHHETH-
deckux cpoiicts CINM nuce:teHHaa UHPKOHHA HHTEPKATHPOBAHHOTO cepebpoM.
SKCnepUMeHTHI NPOBOAMTHCH Ha MOIHKPUCTALTHYECKHX obpasuax
Ag ZrSey(x=0-0.25). HuavivpoBanne AHGPAKTOrpaMM HHTEPKaIHPOBAHHBIX CO-
CTAaBOB MOKa3bIBAET, YTO TPHIOHAILHAS CHMMETPHS PEILETKH ZrSe,NpH BHEAPEHUH
cepedpa B CIITIM coxpansiercs. [TapaMeTpbl KPUCTATIHYECKOH PEIIETKH OKTad-
PHYECKH KOOPAHHUPOBAHHON Ag2sZrSe;, MOIyYeHHbIE T0CIe YTOUHEHHS, OKala-
JUCh paBHBIMK a=3.77(2) A u ¢=6.12(4) A u oveHb G:IM3KMMH 3HAYEHHAM napa-
METPOBHCX O AHO peteTkH-MaTpuLbl (a=3.77(6) A; ¢=6.14(7) Anas ZrSe,).C pean
BO3MOXHBIX npocTpaHCTBeHHBIX Tpynn ais AgZrSe,. GbL1a BbiGpaHa rpymna
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pimi, KaK 1 ana ZrSe2 I'IepBOHaqaanble KOOpAUHAaTbl ULMPKOHUA K ceneHa B3An
paBHbIiMK (0,0,0) u (1/3,2/3,z), rae zs0,75. Pe3ynbTaTbl 3TUX pacyeToB 06befuHe-
Hbl B Tabnuue 1
Tabnnua 1
Pe3ynbTaTbl pacyeTa peHTreHorpaumMyeckKnx gaHHbix gna AgiZrSe2(0<x<0.25)
npn KomMHaTHoW Temnepatype (CuK ,- nsnyuenne, J1 =1.540 A)
»In-leippam 00.01 00.05 00.10  00.175  00.18 00.19 00.20 00.21 0.22 0.25

peweTkn
aA 33.77(6) 33.77(5) , 3377(6) 33.77(8) 33.77(6) 33.77(4  3377(6) 3.77(4)  3.77(3)
¢ A 66.14(7) 66.14(6) 66.14(7) 66.14(5) 66.14(0) 66.13(5) 66,13(2) 66.13(0) 6.13(0)  6.12(4)

MapameTpbl 31eMeHTapHON AYelKN UHTePKaNMpoBaHHOW (hasbl Ag025ZrSe2 B
3aBMCMMOCTM OT TeMMepaTypbl ONpefensnn MeTOAOM HeMTPOHHON Audpakumn

(ambpaktometp AH-2, OUAN, MHD, r. ybHa).
Tabnuua 2
Pe3ynbTaTbl pacyeToB napameTrpa peweTkn Agp.5ZrSe20T TemnepaTtypbl
MapameTpbl Temnepatypa

peLeTKm 300 K 373 K 473 K 573 K 673 K
a,A 3.7706 3.7731 3.7819 3.7878 3.7709
CA 6.1281 6.1353 6.1508 6.1660 6.1400
Vv, Aj 75.45 75.64 76.19 76.62 75.57

Y HelTpoHOrpamm, NOyYeHHbIX Npu TemnepaTypax 373-673 K, c yeenu-
YeHneM TemrnepaTypbl Pe3Ko BO3pacTan OH, HO AOMNONHUTENbHbIE IMHAWN HE BO3-
HUKaloT. Bce gudpakTorpaMMbl MHAULMPYIOTCS B FeKCarOHanbHOW CUHFOHWW. B
Tabnuue 2 NpuBOAATCA pe3yNbTaTbl PacHeToB.

Kpome 3toro, 6binnM npoBefeHbl WCCNeA0BaHMA KWHETUYECKWUX CBOWCTB:
3M1EKTPONPOBOAHOCTU 1 Koa(hdumumeHTa TepMo34C ana aByx coctaBoB AgxZrSe2B
obnactn romoreHHocTu npu x=0.20 1 x=0.25 B gnanasoHe ot 100 go 450 K. A3
KPUBbIX 3aBUCMMOCTW OMpeAeseHbl 3HaKM OCHOBHbIX HOCUTENEN 3apsaga, aHeprus
aKkTuBaLun 1 XxapakTep MPOBOAMMOCTW ANS UCCNefYeMbIX COeLVUHEHWU B AaHHOM
WHTEpBane Temneparyp.

Vcnonb3ysa metod AnddepeHumansHoro TepMmmyeckoro aHanusa (ATA) 6bi-
NV NONYyYeHbl KPUBbIE HArpeBaHua (OXNaxaeHusa) ana uccnegyemoro obpasua (pu-
CyHOK). MeTog A TA o6nafaeT AOCTaTOYHO BbICOKOW UYyBCTBUTENbHOCTbIO, B 3KC-
NnepuMeHTe PerucTpupyetcs M3MEHEHUe BO BPEMEHM pasHOCTU TemnepaTyp dT
MeXay uccrnegyembim 06pa3uom M 06pa3LoM CpaBHEHWA, He MPETepreBaloLem
M3MEHEHWIA B JaHHOM WHTEpBane Temnepatyp.

WMccnepoBaHua 6binn ocyllecTsneHbl Ha gepusatorpaeC)-1500. 3 gepu-
BaTOrpaMMbl cneflyet cyllecTBoBaHue (a3oBoro nepexoga ana AgxXZrSe2 (npu
x=0.25). CornacHo CTPYKTYpPHbIM UCCNefloBaHUAM B [ManasoHe TemnepaTyp
600-670 K HabntogaeTcsa yMeHbLUeHWe napaMeTpoB peweTku (cm. tabn. 2). Mox-
HO MpesnonoXuTb, YTO CKa4Koobpa3Hoe U3MeHeHne NapameTpoB U COOTBETCTBEH-
HO 06bema 3neMeHTapHON svelikn 06ycnaBnuBaeTca PasoBbIM MEPEXOLOM, KOTO-
pbii B JaHHOM C/lyyae MOXEeT ObITb CBA3aH C NepecTpoKoin MOHOB cepebpa B Kpu-
CTannnyeckoi pelieTke.CornacHo PUCYHKY B 3TOM >Ke WHTepBase Temnepartyp
600-650 K Ha pgepuBaTtorpamme HabnogaeTca aHOManus  3aBUCUMMOCTU
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OTA-curHana, CoOOTBETCTBYIOLAA 9K30TEPMUYECKOMY TennoBomy aggekTy. Mpu
Temnepatypax 380 K n 820 K Takxke Habniogaetca aHOManmu 3aBUCUMOCTU CUT-
Hana ATA - MUHUMYMbI Ha KPUBOW 3aBUCHMOCTW, COOTBETCTBYHOLLME SHAOTEPMU-
YeCKOMY 3(h(heKTy.
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CEKUUA «XUMUYECKME HAYKN»

T'A30XPOMATOTPA®UUYECKHA AHAJIU3 YIJIEBOJOPOJHOI'O
COCTABA HE®TEM, U3BJIEYEHHbIX U3 3ATPSI3HEHHBIX IOYB
(HA IPUMEPE 3AI'PSI3BHEHHBIX HE®TbBIO I1O4YB
IMPHAPAJIBCKOI'O PETHOHA)

Hapmwanoea P.A.

BeAyIM HAyYHBIH COTPYAHHK 1a60PaTOPHH HHIKEHEPHOTO MPOQHIIA
KbI3bL1I0pAHHCKOTO FrOCYAAPCTBEHHOTO YHHBEPCHTETa HM. KopkeIT ATa,
K.T.H., JOLEHT,

Ka3zaxcras, r. Kei3buiopaa

Omapoe E.A.

HHXeHep ;1abopaTopuH HHxkeHepHOro npo¢uis Kel3b10pAHHCKOro
rocynapcTBeHHOTO yHHBepcuTeTa UM. KopkeIT ATa,

Kazaxcran, r. Ken3siiopaa

ITupmanosa K.M.
MarucTpadt rpynnsl X-12-1 M

KbI3bL10p AMHCKOTO FOCYAapCTBEHHOTO YHHBEpCHTETa M. KOpKBIT ATa,
Kazaxcran, r. Kei3siiopaa

Annaszosa 3.7K.
ctyaeHt rpynmns! X-14-1 n/s

KbI3bL10p AMHCKOTO rocy1apcTBEHHOro yHHBepcHTeTa UM. KOpKBIT ATa,
Kasaxctan, r. Kei3sis10paa

B cTaThe NpHBEAEHDI PE3Y:TBTATHI HCCICOBAHHI YIIEBOAOPOIHOTO COCTaBa HedTeid, H3-
BJIEYEHHBIX M3 HedTecoaepxkaunx moys [lpHapalbCckoro perHoHa. YrieBoaopoaHBIH COCTaB
HedTH B MOYBEHHBIX 00pa3lax U3y4YeH ¢ MOMOLIbIO Ta30BOr0 XPOMAaTo-Mace CMEKTpOMeTpa «Ag-
ilent» — 7890A/5975C. Ilo pe3y:ptataM XpoMaTorpagH4yeckoro aHa-TH3a HailneHo, 4to HedTh
BbIJEJIEHHBIH M3 3arpa3sHeHHON MoYBbI MecTopoxaeHHs KyMmkoab comepxut 80,10% ankaHoB,
6,10% HacdTeHOB M 5,90% apenoB. HedTh BbIIC:IEHHBIA M3 3arpsA3HEHHOI MOYBBI MECTOPOKIE-
uus Tayp coaepxut 85,39% aixauos, 6,70% HapteHoB 1 0,59% apenos. Takxke B HeTaX BBI-
Je;IeHHBIX H3 3arpsa3HeHHoi mouBbl MecTopoxkaeHHit Kymkoas i Tayp coaepxarcs KuciIopoa-,
cepa-, raToTeHCOAEPKALHE MPOH3BOAHBIE YTIEBOI0POIOB B cooTHOMmEHHH 7,90 H 7,32, cooT-
BETCTBEHHO.

Kuouesvie c10oea: XpoOMaTo-Macc CIEKTPOMETPHS, XPOMATOrpaMma, YIAE€BOAOPOAHBIH
cocTaB HedTH, aJkaHbl, HadTeHb!, apeHbl, HeTesarpa3HeHHas nousa, 6Hocdepa, peKyIbTHBA-
LM, YTHIH3AHHSL.

Heo6Xx0aMMOCTh BBIMOTHEHHA HCCIEA0BATEILCKHX paboT ¢ HedTecoqepka-
IMMH TPYHTAMHd M TIOYBAMH BO3HHKACT [PH PEKY:IbTUBALNU 3€Meib, CaHalMH
TPYHTOB, YTH;IH3aLHHU OTXOMOB.

[pupoansie 3xocHcTeMBt 06:121a10T GO;IBLINM MOTEHUHATIOM K CaMOOYHILE-
HHIO, B HUX aKTHBHO AEHCTBYIOT (QU3HKO-XMMHYECKHE U MHKPOOHOJIOrHYECKHE
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MPOLECCH pa3pylleHHs YTi1eBoaopooB. OIHAKO, MPOLECC eCTECTBEHHOTO BOCCTa-
HOBICHHS 3arpA3HEHHBIX HeThIO NMOYB JUIHTENEH U CTABHT BOMPOC O CO3NAHHH H
BHEJIPEHHH COBPEMEHHBIX TEXHOIOTHH PEKY;TbTHBALIHH HAapYIIEHHBIX TePPHTOPHIA.

H3BecTHO, 4TO METOABI OHOTOTHYECKOi OYHCTKH MPHMEHHMBI B YCIOBHAX
YMEPEHHOTO M JKapKOro KJIMMaTa, OJAHAKO, IPH 3TOM IODKHBI YUHTHIBATbHCA Clie-
uM¢pHrIecKkre ocoOEHHOCTH MpoLeccoB GHopeMearaumi. OTIHYHTETBHOH 0CO0eH-
HOCThIO He(TAHBIX 3arpasHeHuii B [IpuapaisckoM pernone Kazaxcrana spiasercs
TO, YTO JaHHble TEPPHTOPHH HAXOAATCS, [JIaBHBIM O0pa3oM, B KIMMAaTHYECKOM
30HE ¢ Mpeob;TazaHHeM BBICOKHMX TEMIEparyp B JIETHHIl NMEpHOJ, a MmouBa Mpea-
cTaB;ieT coboil cosloHYaKH ¢ copepkaHHueM co:aH 3-4%. OueHb HH3KHMH TMOKa3a-
TEISMH BIIaXKHOCTH M COAEPKAHHSA OPraHUYECKHX BELIECTB.

15 BeIGOpa ONTHMATLHON CTPAaTErHH OYMCTKH 3arpA3HEHHOM OKpyXaroueii
cpenbl HEOOXOMHMO 111 Hayasla MPOBEAEHHE aHATH32 oOpa3uoB MOYBLI, 3arps3-
HEHHBIX HepThI0O M HedTenmpoaykTamu. [103TOMy HAEHTH)HKAUMA HCTOYHHKOB
pa31MBOB HE(TH ABIAETCA BAXKHOH 4acThio paboThl, 0GeCcHe HBAOIMX OXpaHy H
OYHCTKY OKpYXKarollei cpe/ibl OT aHTPOMOTEHHBIX 3arPA3HEHHIA.

Hesero HacTosAmeH paboTel sBIAETCA M3ydeHHe cocraBa He)TH B 3arpas-
HEHHOM TMOYBe .11 OLIEHKH YPOBHS 3aTPA3HEHHS HE(QTAHBIMH YTIEBOAOPOLAMH H
IU19 AaTbHEHLIETO ONpeAe;IeHHS Pa3IHYHbIX MOAX0A0B K HX BOCCTAHOB/IEHHIO,

U3yueHne yriieBOIOPOAHOro cocTaBa HeTH, M3BIICUEHHBIX M3 3arps3HEH-
HBIX TIOYBEHHBIX 00pa3LOB MPOBOXIIH C MOMOIIBIO Ta30BOT0 XPOMAaTO-MAacC CIeK-
TpomeTtpa Agilent 7890A/5975C. I'azoxpoMatorpaduueckoe onpene;ieHHe CyM-
MapHOro colepaHHs He(TeNpOAYKTOB B MOYBE, BKIIOYAIOIIEE IKCTPAKIHIO KOH-
TPOIMPYEMBIX KOMITOHEHTOB F€KCAHOM, OT/eIeHHE MOIAPHBIX COENHHEHHI Ha KO-
JIOHKE ¢ OKCHIOM aTIOMHHHS, KOHLEHTPHPOBAHHE H aHAIH3 IO;Iy4€HHOIO JKC-
TPaKTa Ha ra3oBOM XpomaTorpade npH nporpaMMHpOBaHHH TeMIEPATyphl pa3ae-
JIMTE;ILHON KOJOHKH JaeT BO3MOXKHOCTb AETAIBHOTO MCCIE0BaTh COCTAB He(TA-
HBIX YTIIEBOI0POA0B. XpoMaTorpadhHyecKrii aHaJIN3 NPOBEICH COTIACHO METOIHKE,
npHBeaeHHoi B padoTe [1].

OO6beKkTaMH  HCCIEAOBAHHIT ABIAIOTCA MMOYBBI, 3arpA3HEHHbIE HE(THIO
Mmectopoxaenns «Kymkoasy (AO «Typrait Ilerpoieym») u «Tayp» (TOO
«KasIlerpoal'pynm»).

YcnoBus xpomatorpagupoBaHHs MpPH aHATH3E BBHIIEICHHOH H3 TOYBBI
He(TH: ra3oBbiii xpomatorpad 7890A ¢ Macc-ceTeKTHBHBIM eTeKTopoM 5975C
$upmer Agilent (CLLIA); noasmxHas dasa (ra3 HOCHTETb) — reTHiA; TeMmeparypa
ucnaputens 350°C, c6poc notoka (Split) — 30:1; TEMIepaTypa TepMocTaTa KoI0H-
ki, Hauazio 70°C, moanem Temmeparypst 4°C B MunyTy, Koneu 290°C, npu 370ii
Temnepatype yaepxusaerca 30 MuH, obuiee Bpema aHa1H3a 85 MHH; peKMM HOHH-
3aUHK Macc-neTeKTOpa METOIOM 3IEKTPOHHOro yaapa. KamuiispHas xpomarto-
Tpaduueckas kosonka HP-SMS, mamHa kosiowku 30 M, BHYTpeHHHit JHaMeTp
0.25 MM, HemoasmxHas ¢a3za — AUMETIINOTHCIIIOKCAH (95%), AudeHWMOHCH-
J0KcaH (5%).

YrieBofoponnblii cocTaB HedTel BHILIEICHHBIX M3 3arpA3HEHHBIX MOYB
TpUBeneHs B Tabsnue 1.
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Tabauua 1
Yr1eBoaopoaHbiii cocTaB HedTell BbIAC1EHHbIX H3 321 PA3HEHHOM NOYBLI

AJIKaHbl Jpyrue co-
Mcctopoxaene HepassietnieHHble | Pa3BieTBeHHBIE Hagrenn | Apennt €IHHEHHA
KyMKoib 70,06 10,04 6.10 5,90 7,90
Tayp 73,14 12,25 6,70 0,59 7,32

Mo pesy;pTaTaM XpoMaTorpaguYecKoro aHalM3a HaHAeHo, YTO He(Th BbI-
JEJICHHBbIH H3 3aTpAa3HEHHOH NoYBLlI MecTopoxaeHHs Kymko:ns coaepxut 80,10%
aikaHoB (M3 Hux 70,06% passiersieHnbe, 10,04% HepassiieTBicHHsIE), 6,10%
HadpTeHoB u 5,90% apeHoB. HedTh BhIAE;ICHHBIA H3 3arpA3HEHHON MOYBBI MECTO-
poxaenns Tayp comepkut 85,39% aikaHoB (M3 HHX 73,14% pa3BieTBiicHHbBIE,
12,25% nepasp:eTpieHHble), 6,70% HadTeHoB H 0,59% apenos. Takxke B HedTax
BbIJIEICHHBIX M3 3arpA3HEHHON MOYBbI MecTopoxaeHnit Kymkoab u Tayp conmep-
KATCA KHCIOPOA-, CEpy-, Taj0reHCoAEpXKaliHe NPOH3BOAHBIE YIIEBOAOPOHOB B
COOTHOWIEHHH 7,90 1 7,32, COOTBETCTBEHHO.

Takum 06pa3oM, BbINO;IHEHHaA paboTa MO3BOIAET CAE/IATh BEIBOA O Xapak-
Tepe 3arpA3HEHHA NMOYBbI, MPHPOAE H COCTaBe 3arPAHHTEIA, YTO JAE€T BO3MOXK-
HOCTE 000CHOBAaTb HCIMO;Ib30BAHHA HAY4HBIX DPE3Y.IbTATOB B AAIbHEHUIEM ATA
060CHOBAHHOTO BBIGOPa METOAOB OYHCTKH HeTeCONEPKALTHX T10YB,

Hccredosanue nposedeno na 6ase akkpeOumosantoll 1abopamopuu uHice-
Hepro2o npoguin « Puauko-xuruyeckue Memodvl anazar Kol3vliopouHckozo
2ocyoapemeentozo yrusepcumema uy. Kopkwim Ama 3a cuem cpedcme zpannio-
6020 (hunancuposanun Hayunvix ucciedoeanuti na 2015-2017 20081 Kovumema
nayku Munucmepcmea obpaszosanus u uavku Pecnybauku Kazaxeman (dozoeop
Nel42 om 12 ¢hesparn 2015 2.).

CnHcoxk aHTepaTypbi
1. Myxamenosa H.C., Hcaambeky:nl B., Hapucosa /1. T., Tanatopa A.C., XXymamiiosa
K., Anmnmazos H.O., Ilopabaes E.K. H3yuenne nectpykuuu HedTH npu obpaboTke
OpraHOMHHEpATbHBIME yA06peHHAMH HedTesarpasHeHHof noussl / U3sectns HAH PK. Cepus
XHMHYecKas. — 2014. — Ned (406). ~ C. 39-43.
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METOJHKA XPOMATOI'PAOUYECKOI'O AHAJIM3A
PEAKHUOHHOH MACCBI T HAPOKAPBOMETOKCH/INPOBAHHA
OKTEHA-1: HPOBJIEMbI PAJPABOTKH, IOAXObI, PEINEHUS

Cesocmovanoea H.T.

PYKOBOJIHTENb HAYYHO-MPOH3BOJCTBEHHOTO LEHTPa « XUMPEAKTHBIHATHOCTHKAY,
IoueHT kadenapel xumud TysBCKOTO rocy1apcTBEHHOTO MeJarorHyeckoro
yHuBepcuteTa uM. JLH. Tosctoro, kaHa. XMM. HayK, JOUEHT,

Poccus, 1. Tyna

bamawee C.A.

CTapLUHit HayuHBIH COTPYAHHK HAYYHO-MPOU3BOJACTBEHHOTO LIEHTpa
«XHMpeaKTHBAHarHOCTHKA Y, IOLEHT Kadieipbl XUMHH Ty:ICKOTO rocy1apCTBEHHOTO
negarornyeckoro yuusepcurtera um. JI.H. Tosctoro, kaHza. XMM. HayK, JOLIEHT,
Poccus, r. Tyna

Hemepauit A M.
skcnept Tynbckoil nabopatopun cynebHoif sxcnepTH3sl Muntocta Poceun,
Poccus, r. Tyna

bexemosa M.B.

CTyneHTKa daKyIbTeTa eCTeCTBeHHBIX HayK Ty:IbCKOr0 TOCYAapCTBEHHOTO
neaaroruueckoro yuusepcutera uM. JL.H. Toxacroro,

Poccus, r. Tyna

B cTaThe paccMaTpuBaloTCS MpoOiaeMsl pa3paGoTKH METOIHKH XpOMaTorpadHueckoro
aHaJIH3a MHOTOKOMIIOHEHTHOI CHCTEMBI CHHTE3a METHJIINEIaproHaTa rHapokap6oMeTOKCHIHpPO-
BaHHeM okTeHa-1. Ha ocHOBaHHN KOppPeNAIHOHHOTO aHaTH3a, OLEHKH TPYObIX OMHOOK, TOYHO-
CTH H BOCHPOH3BOAHMOCTH PE€3y:IbTaTOB XpoMaTorpadHu Mo TpeaTaraeMoll MeTOMHKE MoJ-
TBEPXKAEHA BO3MOKHOCTE €€ HCTIOMB30BAHHA.

Kuouesvie crosa: xpomaTorpaquecmm aHATIH3, MCTH.INCTApProHart, rnﬂpokap6omem}<—
CHITHPOBAHHE, HEMOABHXHAA (1)8,38,, M;1aMeHHO-HOHH3AIIMOHHBIH JAETEKTOP.

Peakuus ruapokapOOMETOKCHIHPOBaHHA OKTEHa-1 MO3BOJIAET CHHTE3UPO-
BaTh METHINEIaproHaT, HMEIOUHii MpakTH4ecKoe 3HaueHHe KaK MONYNPORAYKT B
MOJTYy4YeHUH JIeKapCTBeHHBIX cybcTaHumid. MccinenoBaHus 3ToH peakuHH CoIpo-
BOXIAIOTCS XpoMaTorpadHueckuMu uamepennamu. ['a3oBblit xpomartorpad, kak u
mobGoit npubop, HyxkIaeTcs B MepHoInUecKoi KaMOpoBKe, IPH 3TOM Cpok pabo-
Tl MCTIOJIb3YEMBIX LIS pa3lesIeHHs KOJIOHOK OTPAHHYEH H OMpPEACISAETCs COCTa-
BOM aHAJIN3UPYEMBbIX pacTBOPOB. He peke 0AHOrO pa3a B oA HOCHTEb B KOJIOHKE
NPUXOJUTCS 3aMeHsThb. B 3Toii cBsa3u npobieMa pa3paboTKH METOIMKHM XpoMarto-
rpadu4ecKoro aHajaH3a peaKUHOHHOH Macchl THAPOKapOOMETOKCHAHPOBAHUS OK-
TeHa-1 U mepuonuyeckoii kanHOpoBKH XpoMarorpada ocTaercs akTyaTbHOH.

CrtoxxHOCTs pa3paboTKH METOAMKH XpoMaTorpahH4ecKoro aHainza 3TOH
cucteMsbl o0ycnoBieHa paaom npob:aeM. Ilepas 3 HUX CBA3aHa C TEM, YTO peak-
LUHOHHAs Macca MMEET CJIOXKHBIN COCTaB M COAEPKUT KOMIOHEHTH! KaTaJHTHYe-
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CKOH CHCTEMBI — COEXHHEHHUs MaL1aaus, OPraHoOCHUHOBBIE H KHCJIOTHBIC MpPO-
MOTOpBI. B Takux cIy4asx IJa pa3fesieHHs BELIECTB HCHOIb3YIOTCA HACAIOYHbIE
KONOHKH. [IpuMeHsATh Gosiee 3PeKTHBHBIE KaNILLIAPHBIE KOJIOHKH HE PEKOMEH-
IyeTcs B CBA3H C BO3MOXHOCTBIO HX OBICTPOro BbIX0OJa M3 CTPOA B CIydae momna-
JaHHA B HHX KOMIIOHEHTOB KaTaJIHTHYecKOiH cHcTeMbl. OfHAKO NOGHThCA OAHHa-
KOBO 3()eKTHBHOTO pa3NE;IeHHs BCEX KOMIMOHEHTOB CIOKHOM CHCTEMbI HA Haca-
JOYHOH KOI0HKe, KaK NPaBHII0, HE YAaeTCH.

Bropas npo6:ieMa onpeaeiseTcs MHOIOKOMIIOHEHTHOCTBIO PEaKHHOHHOM
CHCTEMBI, cojiepxKallleil B KaueCTBE PEarcHTOB M NPOXYKTOB BEIECTBA pPa3HBIX
K:1aCCOB, CHIIBHO pa3;IMYaloiHecs Mo NOIAPHOCTH H TeMNEpaType KHINEHHsS — OK-
TeH-1, MeTaHo1, TPH H3OMEPHBIX CIIOKHBIX 3(Hpa, pacTBOPHTE b U, KaK MPaBH;IO,
BHYTPEHHHH CTaHIapT, Hanmpumep, o-kcus1o:a. [pu aHanuze cucTeM, comepKalmx
BELIECTBAa Pa3HOil MOIAPHOCTH, KaK MpPaBHIO, HCIOIB3YIOT HEMNOABHXKHbBIE (a3bl
CpenHei MO;IAPHOCTH, a pa3fe;icHHE BEIYT B PEXXKHME NMPOrpaMMHPOBAHHS TEMITe-
paTypbl. OIHaKO H B TAKHX YCIOBHAX Z0OHTHCA OAHHAKOBO XOPOUIETO pa3ae;ieHHs
BCEX BELIECTB YAAeTCA peaAko. B mogoOHbIX ciyuasx npu paszpabotke »pdexTHs-
HBIX YCJIOBUHl pa3fieiieHHd NMpeanoYTEeHHE OTHAOT TeM KOMITOHEHTaM CHCTEMBI,
KOTOpBIe Hauboslee BaXHBI 119 HecaenoBaHuit. Tak, MpH KHHETHYECKHX HCC:IEN0-
BaHHAX PEAKUMI THAPOKapOaTKOKCHIHPOBaHHA ATKEHOB XOPOLIMX DE3Y.ILTaTOB
YIaj10Ch JOCTHYDb MPH OMpeIeIeHHH CKOPOCTH PEAKIHH 110 HAKOTLICHUIO MPOAYKTA
[1, c. 2]. CaenoBaTesbHO, NpH pa3paboTKe METOAMKH XPOMATOrpaQUuecKoro aHa-
71132 J0NYCTHMO OrPaHHYHTBCH 3G PEKTHBHBIM pa3jiesieHHEM NMPOAYKTOB pEaKLHH,

TpeTba TpyaHOCTb, BOSHHKAIOWIAA NMPH pa3paboTke METOAHKH aHATH3a yKa-
32HHOM CHCTEMBI, ONpenesseTcs BIOOpoM nerekTopa. B aHannse opraHuueckux
COenHHEHHH Hamboee 4acTO NPHMEHAETCS JETEKTOP HOHH3alMH B ILIAMEHH
(IHIT). On uyBcTBHTEIEH KO BCeM COCAUHEHHAM, codepxaumnM ces3d C-C win
C-H, onnako o6:1azaeT HU3KOH 4yBCTBHTEIBHOCTBIO BILIOTH 0 MOJMHOH HEYyB-
CTBHUTEIBHOCTH K criupToBo#l rpynne. [Tockoabky JHII pearupyer Ha uuc:io aTo-
MOB YTJI€PO/A B €MHHULY BPEMEHH, €70 CHIHa] NPOMOPUHOHATIEH Macce AeTEKTH-
pyeMmoro BeuiecTBa. B 9ToH CBA3M claeayeT 0XKHAATH KpaitHe HU3KOH 4yBCTBHTE b~
nocti JIUII no oTHoleHHI0 k MeTaHO:Ty.

Caenyrowas npo0:leMa CBA3aHa C TE€M, YTO Pa3BETBICHHbIE H3OMEPHI — Me-
THIOBBbIE 2HPBI 2-METHIOKTAHOBOH M 2-3THITENTaHOBON KUCI0T — 06pasylolite-
€A OTHOBPEMEHHO ¢ METH,IIE;IAPTOHATOM, HE ABIAIOTCA TOBAPHBLIMH NMPOIYKTAMH.
X HeBO3MOXKHO MPHOOPECTH A HCMOIb30BAHHA B KAyecTBE CTAHAAPTHBIX Be-
utecTB. Ha nipakTike 3Ta npo6:ieMa pemaercs cileytouum oopasoM. XoTs pasHu-
ua B TeMIIEpaTypax KHMEHHS H3OMEPHBIX JIMHEHHBIX H Pa3BeTBICHHBIX CIOKHBIX
3hHupoB HeboblIadA, HO pa3HYHe B CTPOCHHH MOJIEKY;], KakK MpaBu:Io, obecrneuu-
BAeT UX XOpoLIee Pa3lc;IeHHE NPH HCMO;Ib30BAHHH COOTBETCTBYIOIIUX HEMOABHXK-
HbeIX (ha3. DTO 00YCIO0BIEHO Pa3THYHBIM CPOIACTBOM IMHENWHBIX W Pa3BETBICHHBIX
MOEKY1 K HEMOABHKHOM xHAKOH (ase, Kak CIEACTBHE — CYIIECTBEHHAS pa3HHLA
BO BpEMeHax yIepXHBAHHA H30MEPOB, obecreynBarolas ux IdbpekTHBHOE pasne-
enue. IIpn 3ToM nonpaBoyHsie KOIGHULUMEHTHI 119 H3OMEPHBIX BEILECTB 61H3KH,
nockoiibKy cHrHai ITM]] nponopLHOHAJEH comepKaHHIO yriepoaa B MOIEKY:1e
AHAJIM3HPYEMOTO KOMIOHEHTA.,
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Hccaenyemas cHcTeMa COIEPHKHT BELIECTBA, Pa3IHYAIOUIHECS [0 MOIAPHO-
CTH, TIOITOMY JUTA aHain3a Obl1 BBIOpaH copbeHt Chromaton N-AW DMCS ¢
HaHeceHHOH HemoaBHXKHOH ¢a3oii Reoplex 400, otHocauelics k dasam cpeameit
no;1pHOCTH. JLs1 9 deKTHBHOTO pa3szeleHHs KOMIIOHEHTOB cMecH Obl1a BbiGpaHa
KO:IOHKa [UTHHOH 3 M H BHYTPEHHUM JHaMeTpoM 3 MM. PEeXHM MpOrpaMMHpPOBa-
uns Temuepatypsl 60-180 °C co ckopoctbio HarpeBa 8.°C/MHH. AHaIH3 NPOBOIM-
;1M Ha ra30-XHAKOCTHOM XpoMatorpade «Liset 160». 1 obecneuenns GpicTporo
nepexoAa KOMIIOHEHTOB aHATH3UPYEMOii CMeCH B Ta3oByio (aly TemmepaTypa Hc-
AapHTeIs NoJAepAKHBanack Ha yposHe 225 °C. B kauecTBe n€TEKTOpa HCIO/1b30-
paica JIHUII, B kauecTBe MOABH)XKHOH ra3oBod (a3l — aproH ¢ pacxomoM
30 m1/mMuH. O6beM BBOAMMOH B xpoMatorpad npobsl coctast1 1,0 mxn. Haen-
THQHKALHNIO BEIECTB MPOBOJWIH MO BpeMeHaM yAepKHBaHHA. KOTOpble onpee-
JAIM XpomartorpadHpoBaHHEM YHCTHIX BellecTB. B cBA3M ¢ Hay4dHo-
HCCIeNOBaTEECKAM XapakTepoM paboT 1o ruapokapOOMeTOKCH.IHPOBAHHIO OKTe-
Ha-1 A7 pacyeTa KOHLEHTpaLUHH ONpeneIseMbiX KOMIOHEHTOB ObL1 BBIOpaH Me-
TOA BHYTPEHHEro CTaHIapTa, B KauecTBE KOTOPOTO HCMOIb30BAICA O-KCHIOL
ITToulaq MHKOB KOMITOHEHTOB aHAIM3HPYEMbIX pPAcTBOPOB ONPENEIAIH C HC-
no:;b30BaHHeM HHTErpatopa My:sTuXpoM. CocTaBsl HPHTOTOBIEHHBIX CTaHAAPT-
HBIX PacTBOPOB, yKa3zaHHbIe B Tabinime, BRIOHpain TakUM 00pa3oM, YTOObI OXBa-
THTb BECh BO3MOXHBIN AMANa30H KOHUEHTpauHii KOMIOHEHTOB B XOJe THApOKap-
GOMETOKCH.IMPOBaHHS OKTEHa-1.

Ta6:smua
CocTas cTaHIAPTHLIX PACTBOPOB 117 Ka.uOpoBKH XpomaTtorpada
PacTBopE! ¢(CsHys), ¢(CH;0H), ¢(CsH;,COOCHs), c(CsH(CHs)),
MO/ MO/ MO:1b/1 MO:TB/21

1 0,1009 0,4500 0,0981 0,0500

2 0,0504 0,2250 0,0490 0.0500
; 3 0,0228 0,1000 0.0221 0,0500
j 4 0,0101 0,0450 0,0098 0,0500

5 0,0051 0,0225 0,0049 0,0500

Tunnunas xpomarorpaMma aHajiH3a CHCTEMbl «OKTeH-1 — MeTaHO:1 — Me-
THINE1aproHaT — TOIyOd» B YCIOBHAX, OMHCAHHBIX BbIlIE, MPEICTaBICHA
Ha puc. 1. Kak BuAHO M3 XpoMaTorpaMMbl B YCTAHOB/ICHHBIX YCIOBHAX XpoMaTo-
rpadupoBanns yaanoch JOGHTBCA XOPOILUETO pa3NeIeHHs METHINEIaproHaTa,
BHYTPEHHero cTaHaapTa ¥ pacTBopHuTte:s (Toiryos1a). OIHaKo pe3y;1bTaThl KOIHYe-
CTBEHHOTO aHAJIM3a CTAHJAPTHEIX PacTBOPOB Ha ColepXaHHe OKTeHa-1 u MeTaHo-
13 GbLTH HecTabH:BHBL. JITO 06BACHAETCA ;1260 yaepKUBaKOLIEH COCOGHOCTBIO
HCIO;1b3yeMoii HeMOABHKHOI (Pa3bl MO OTHOLIEHHIO K OKTEHY-1 Kak HauMeHee I10-
IIPHOMY KOMNOHEHTY CHCTEMBI H HM3KOI 4yBCTBUTEIbHOCTRIO JIUTT kK MeTaHoTy.
B 9701 cBsisu komuectsennse omnpene;IeHHs B JaTbHeLIEM BEIH TOIKO T4 Me-
THme;1apronara.
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716 mV

Puc. 1. XpomaTorpamma aHanmsa CUCTEMbl «OKTeH-1 - MeTaHOo/ - MeTWU/INenaproHar - ToNyosn»

Mo pe3ynbTaTaMm aHanM3a CTaHAAPTHbLIX PacTBOPOB Ha COAepXXaHWe MeTun-
nenaproHaTa M BHYTPEHHEro cTaHAapTa 0-KCu/iona 6bian paccUMTaHbl OTHOLLIEHUS
nnowaseii MMKOB 3TUX KOMMOHEHTOB. C Lie/ibio ONpefeNneHns NMHeiHoro gnana-
30Ha paboTbl NaMeHHO-MOHMU3ALMOHHOTO AeTeKTopa Gblfa MOCTPOEHa rpaguye-
cKasi 3aBMCUMOCTb OTHOLLEHMS M/IOWajeil agupa M BHYTPEHHEro cTaHAapTa oT

KOHLUEeHTpaumm agmpa (puc. 2).

C,d, mons/n
0.12 @

Puc. 2. K onpefeneHnto NuUHeinHoi o6nactu pa6oTbl AeTEKTOPA NPY aHann3e cTaHAApPTHbIX pac-
TBOPOB Ha cojiepXaHue mMeTuanenaproHara

3aBMCMMOCTb MMEEeT IMHENHbIA XapakTep B MCCNefyeMOM [Mana30oHe KOH-
LeHTpayuii acmpa (kosagpuuneHT Koppensuyumn R = 0,9997), uTo CBMAETENLCTBYET
0 NINHEHOCTU paboTbl AeTekTopa. CpefiHee 3HAYEHME MOMPABOYHOIO KO3(h(ULU-
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€HTa, PACCYHTAHHOE HA OCHOBAHHH BCETO MAacCHBA NAHHBIX MO MATH CTAHAPTHBIM
pacTBOPOM, cocTasiset 1,379+0,024.

ITyteMm cTaTHCTHYECKOH 0OpabOTKH MO;Ty4eHHBIX AAaHHBIX ObL1a NMpoBexeHa
OLICHKA HAJTHUMA rpyOBIX OomMHOOK B pe3y:bTaTax aHATH3a, a TaKkKe BOCIPOH3BO-
IMMOCTH H TOYHOCTH XpoMaTtorpaduueckoro aHain3a. B pesy:abrarax no onpene-
JIEHHIO MeTHme1aprodara 6el10 gonyueHo 4 % rpy6eix ownOok. 1 oueHkH
BOCIPOH3BOMMOCTH HCTIONB30BAIACh BEIHYUHA OTHOCHTEIBHOTO CTAHAAPTHOTO
OTKJIOHEHHs, KoTopas cocraBHaa 4,01 %. TouHocTe onpene;ieHH OLiICHHBAIH Ha
OCHOBaHHH OTHOCHTE;IBHOH OLIMOKH MpPSAMOTO OnpenesieHHsA, KOoTopas COCTaBHIIa
1,7 %.

TakuM obpa3oM, pa3paboTaHHas METOAHKA MO3BOISET MPOBOAUTH KOIHYeE-
CTBEHHOE OMpe/iesieHHe METH:EIaproHaTa MEeTOIOM ra30-KMAKOCTHOH XpOMaro-
rpaduu ¢ TpeOyeMoi TOUHOCTHIO.

Paboma evinoanena npu gunarcosoil noodepicke Ponda codeticmaus pas-
SUMLIO MATBIX POPM NpeOnpuAmuUll 8 HAVYHO-MEXHUYECKOT chepe no npocpavve
«YMHHK», «ourypc «YMHHK-2-14-3» (dozoeop Ne3565I'V2/2014 om
23.09.2014).

Cuncok auTepaTypsl
1. CepocthsanoBa, H.-T. KnHeTHka peakuHH ruapokapOGOMeTOKCH.IHPOBaHHS OKTeHa-1
npu katam3e cuctemoit PA(OAc); — PPh; - p-TsOH [Tekct] / H.T. CeBoctesinosa, C.A. Bara-
wes, A.M. Jlemepnuii, B.A. ApepbsHOB // VueHble 3aMHCKH. DICKTPOHHEIN HaY4YHBIH JKypHai
Kypckoro rocyaapcteHHoro yHmBepcurera. — 2013. — T. 2, Ne 3. http://www.scientific-
notes.ru/index. php?page=6&new=32.
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CEKUUNA «BNONOIMMHECKUE HAYKU»

BO3MOXXHOCTH OIIEHKH 3ACYXOYCTOHYUBOCTHU COPTOB
AYMEHSA 10 OCMOPET YJIATOPHBIM CBOMCTBAM CEMSIH

Aécaryounoea M.P.

MarucTpaHT Kadeapsl HHUIHOIOTHH PACTEHHIA
JlarecTaHckoro rocynapcTBeHHOTO YHHBEPCHTETa,
Poccus, r. Maxaukasia

Omaposa 3.A.

JoLEeHT Kadeapb! GH3HOIOTHH pacTeHHH

JlarecTaHckoro rocy1apcTBEHHOTO YHHBEPCHTETa, KaH. OHO:1. HayK, IOLEHT,
Poccus, r. Maxauka:ia

PaccMOTpeHO BIIHAHHE BOJIHOTO CTPEcca Ha OCMOPETYIALHIO CeMsH H (JOPMHpOBaHHe
TIPOPOCTKOB Y COPTOB AYMEHA.

Kruioueevle c106a: BOAHBIH AEPHIHT, 3aCyXOYCTOHNYHBOCTD, AUMEHB, BCXOXKECTh CEMSH,
IPOPOCTKH, OHOMacca.

3acyxa ~ 0JHa M3 OCHOBHBIX NPHYHH CHHXEHHs ypoxkaiHOCTH pacTeHmii. B
3acyLILTHBbIe TOIBI MPH BHICOKOH TEeMMepaType M HHM3KOH BIaXXHOCTH BO3IyXa
Habaronaercs CHIDKeHHe HX ypoxaiiHocTH [10], npexae Bcero, yxymuuawTcs npo-
pacTaHHe CeMAH H COCTOsHHMe BCXOJoB. [lojieBas OLEHKa 3aCyXOYCTOHYHMBOCTH
COPTOB HE BCETAAa AOCTYNHA H TpebyeT MHOTOIETHHX Hab:1roaeH i no MHOTHM [1o-
kazateasm [1, 2, 5].

Jl1a ycKOpeHHs CeeKHHOHHOI OLUEHKH 3aCyXOYCTOHYHMBOCTH COPTOB BCE
yame npuberaloT Kk ;1a60paTOpPHBIM MeTOJaM JHATHOCTHKH COCTOSIHHS CEMAH H
TPOpPOCTKOB [6], MyTeM KyJIbTHBHPOBAaHHA HX B PacTBOPax OCMOTHKOB, HMHTHPY-
IOIIHX HEAOCTaTOK BiarH. TaKoi MoaXol MO3BOIAET CYAHTHh O HACIEACTBEHHBIX
0COBEHHOCTAX MPOpacTaHHA NPH HEAOCTATKE BOAbI, KOHTPOIHPOBATh CIIOCOGHOCTH
pacTeHHH NPOTHBOCTOATE HEROCTATKY BIATH HA PaHHHUX 3Tamax pa3BUTHA, 4TO OT-
paxkaeTcs H Ha 60:1ee IO3IHHX €ro 3Tanax.

O6BekThI H MeTOABI HeeaenoBaH i, O6cy:kIeHUE Pe3YAbTATOB

B 3amauyM HccienoBaHHs BXOAWIO CPaBHEHHE OOpa3LOB CeMsH sYMEHsS H3
ko;u1ekunH Jep6enrckoit OC BHP mo 3acyxoycToituHBOCTH:

1. Ct.1 k-21905 pallidum 3aBet 3 KpacHogapckuii kpaii (Ct.1).

2. C1.5 k-15240 pallidum Hdarectanckuit 239 Hdarectau (Ct.5).

3. C1.6 k-22055 nutans Temn KpacHoaapckwii kpaii (CT.6).

JLns oLleHKH Hcno1p30BaHa METOJHKA, OCHOBaHHAsA Ha OLiEHKE COCOOHOCTH
CeMsH K MPOPAacTaHHIO B PacTBOpax caxapo3bl (6 — 18 aTM) ¢ rpagauueii B 2 at™
PacTBopbl caxapo3bl ¢ onpee;IeHHBIM OCMOTHYECKHM 1aBA€HHEM TOTOBHIH HCXO-
Is 13 Toro, 4to B 100 M1 pacTBopa ¢ 0OCMOTHYECKHM JaB;leHHeM B 16 aTM coxep-
KuTCa 17,6 1 caxapo3sl. HenoBpexaeHHble ceMfiHa AYMEHSA PaBHOMEPHO packia-
ABIBaIH W nipopamidBaid no 50 wT B yamkax IleTpH Ha yBIa)HEHHOH COOTBET-
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CTBYIOIIHM PacTBOPOM caxapo3bl QHIbTPOBAILHON Oymare B TEUEHHH NATH CyT
(t=20-21°C).

OnbIT NpOBOANIH B YEThIpeX OHOIOrHYecKHX MoBTOpHOCTAX. Ha S cyT npo-
BOMMIM YYET 4HCIa MPOPOCHIMX CEMSH, KOJIHYECTBa 3apOABILIEBHIX KOpHEH M
ITMHBl HAHOOIBLIETO H3 HUX, BLICOTY POCTKOB, CBIPYIO H CyXyl0 GHOMAacCy KOpHeii
M Haa3eMHOI acTH npopocTkoB [7]. ;11 onpenesienus cyXxoit 6uoMacchl GHOKCHI ¢
MaTepHaIoM MOMEIIATH B TepMocTaT Ha 3 uaca npu t=105° C. CtarucTuyeckyo
06paboTKy JaHHBIX NMPOBOAMIN COTIACHO 06lIenpHHATHIM MeTodaM [3]. OueHka
3aCyXOYCTOHYHBOCTH 006pa3LloB Ha PaHHHMX JTanax pa3BHTHA MO3BOINIA BEIABHUTD
HEOXHO3HAYHYIO PEaKLIHIO CEMSH Y COPTOB Ha PacTBOPHI CaXxapo3bl.

OO6cyxaeHue pe3ylbTaToB

o BCXOXeCTH CeMSH M TeHIEHLHH €€ MaJeHus ¢ BO3pacTaHUeM OCMOTHYE-
CKOTO JaBJICHHS PacTBOPOB HCCiIEAyeMble 00pa3iibl IPAKTHYECKH HE OTIMYAOTCS
(taba. 1). BexoxecTh ceMsH MagaeT HAYMHAs CO 3HAYEHHil 6 aTM U Bblllie, a MPH
JasjieHHH Bbimie 12 aTM ceMeHa BooOue He npopacTtaior. Hanbo:blyo 4yBcTBH-
TEILHOCTD K KY;IbTHBHPOBAHHIO B PACTBOpax caxapo3s npossu Crt.5, uto cBuae-
TEJILCTBYET O HH3KOIH €ro yCTOHYHBOCTH K JeHLHTY BOIbI.

Ilpn ocMotHueckoM aapsieHuH 14 at™ (15.8 caxapo3sl/100 M1 BoabI) peko-
MeHyeTC paH)KHPOBATbh COPTA IO BCXOXKECTH CEMSH HA HECKOJbKO rpymm [6]:
HeycroHunBblie (0 — 20 %), cnaboyctoitunseie (21 — 40 %), cpenHeyCTOHYHBbIE
(41 — 60 %), Boiwe cpenneii (61 — 80 %), BeicokoycToitunsbie (81 — 100%). B Bu-
Jly TOTO, YTO MPH OCMOTHYECKOM JaB:IeHHH 14 aTM He OTMeYeHO MpOpacTaHus ce-
MSH HH y OZHOTO H3 HCCJIEIOBAHHBIX COPTOB AYMEHS, BCE OHH OTHOCATCSA K IpyIie

HEYCTOHYHBBIX.
TaGmnua 1

BexoxkecTh (%) ceMsiH COPTOB siMMEHs! B pacTBOPax caxapo3sbi

Copr smens KouTtpo:is OCMOTHYECKOE TaBAEHHE PaCTBOPOB CaXapo3bl, aTM
Oarv) | 6 8 10 ] 12 [ 14 | 16 | 18
Cr. 1 44%14 | 32708 1806 | 5710 ] 4200 | 00,0 | 0F0.0 | 00,0
Cr.5 20%28 | 27513 1672.3 | 5712 | 0F0.0 | 0F0.0 | 00,0 | 0F0.0
Cr.6 2%14 27714 23714 6505 | 6500 0F0.0] 0%0.0 | 0F00

CrpeccoBble BO3/EHCTBHA, OKa3bIBasd HETATHBHOE BO3ACHCTBHE HAa BOXHBI
OOMeH pacTeHwi, BLI3BIBAIOT TOPMONKEHHE POCTA PACTAKEHHEM MOACTHBLUIHXCS
KIeT0K [1], uTO OTpaxkaerca Ha cocTosHMH npopocTkoB. Ho y ycToituuebix dhopm
CHHXXEHHE POCTOBBIX MPOLIECCOB, KaK MPABHI0, BBIPAXKAETCA B MEHBIIEM YrHETe-
HHH pOCTa 3aponbIIeBEIX KOPHEH M HaI3€MHBIX CTPYKTYpP B PacTBOpax caxapo3bl.
Hecaenosanubie namu 0o6pa3Lbl AYMEHS XapaKTepH30BaIUCh YTHETCHHEM POCTO-
BRIX IPOLIECCOB ¢ MOBLILIEHHEM OCMOTHYECKOTO /1aB.IEHHS PACTBOPA CAaXapo3bl.

Ha nposokaunonnom ¢oHe ¢ caxapo3oii Bce 0Opa3Lbl XapaKTEPH3OBLIHCH
C1abbIM OTHOCHTEILHO KOHTPO.Isl PAa3BHTHEM H HaI3eMHBIX CTPYKTYp, YTO IOJ-
TBEDXKIAETCS NaHHBIMY ([UTHHA M 6uomacca) (tab. 2).

B dopmuposanuu ceoiicts 3aCyXOYCTOHYHBOCTH Y4acTBYIOT BCE CTPYKTYPHI
H OpraHs! pactute;pROrO oprann3ma. [lpH 3acyxe ocHOBHas 4acTh ypoxkas obec-
e4uBaercy g pe3yibTaTe NeaTebHOCTH NEPBHYHON KOpHeBOH cHcTeMsl [4]. B co-
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OTBETCTBHH C JAHHBIMH Tal.MLbl 2 BBIABIEHO, YTO KOTMYECTBO 3apOIbILIEBbIX
KOpHEH y Bcex MCCIeyeMBIX COPTOB JOCTOBEPHO YMEHbUIAIOCh C MOBBILIEHHEM
OCMOTHYECKOTrO AaB;IeHHs PaCTBOPA Caxapo3bl OTHOCUTEIBHO KOHTPOIS.
HanpsxeHHOCTh BOAHOTO JeHLHUTa BIHAIa MU Ha HAKOILIEHHE GHOMAcChI,
Kak Ha3eMHOH 4acTH, TaK H 3apO/bIlIeBBIX KOpHeiHl mpopocTKoB. CBA3b MEKIY
Haa3eMHOM Maccoi U Maccoi KOPHEH B CTPECCOBBIX YCIOBHAX OUeHb CI0XKHAA.

Ta6:mua 2
Bansinne pacTBopoB caxaposbl Ha 00pa3zoBakiie 3apoAbIlIEBbIX KOPHEH H HAAIEMHY 10

c¢epy BcxoaoB copToB sumens copta. Kontpoas H,O (0 arv)
3apoasilueBble KOPHH HamzemHas cicrema
OcmMoTHYeCKOe
JaBIeHHe, KO:1-BO I-THHA Macca JTHHA Mmacca
amt Xi'm, LIT. Xim, CM Xim, MT Xi'm, cM Xim, MP
Cr.1
0 5,1+0,30 5,8+0,33 77,0+8,30 8.4+0,52 104,4+4 60
6 3.240,21 3,240,17 32,0+1.,81 3,3+0,18 35,3+1,73
8 3,6+0,36 3,3+0,25 32,7+2,83 3,8+0,28 38,2+2.28
10 2.7+0,58 2,4+0,39 24.6+1,65 1,8+0,37 25,6£2,72
12 2.,0£0,71 1,9+0,14 14,6+1,61 2.240,5 18,5+3,50
Cr. 5
0 5,5+0,32 7,0£0,50 73.3+4,23 7,9+0,36 82,7+3.09
6 3,3+0.26 4,1£0,20 336+2.11 4,6+0,20 46,7+1,90
8 34%033 | 37%020 | 333%322 | 32%030 | 33.%336
10 3,1+0,42 2,6+0,31 28,6+3,60 2,3+0,47 23,9+£5,63
12 0 0 0 0 0
Cr.6
0 4,8+0,29 4.6+0,23 43,2+5,13 7,7£0,47 75.3+5,25
6 3,5+£0,25 2,9+0,17 26,5+1,93 3,3:0,23 33,7+£2,10
8 3,0+0,29 3,0£0,25 28,7£3,30 3,6+0,28 35.842.51
10 2.9+0,63 2,4+0,39 20,6+2.87 2,3+£0,45 25,4+1,34
12 2,5+0,41 2,0+£0,46 22,246,90 2,5+0,33 24,3+3,70

bromacca 3apozbiieBbIx KOpHEH M Haa3eMHBIX CTPYKTYDP C YBEIHYECHHEM
OCMOTHYECKOr0 JaB;IEHHs pacTBopa caxapo3sbl nafgaeT (1ab:1. 2). Kopau npu aeii-
CTBHHU CTPECCA METLYAIOT M X CTAHOBUTCS MEHbLUE. Y MEHbLIaeTCa Macca H JTHHA
H HaZ3eMHBIX CTPYKTYp. JpyruM HapaMeTpoM, XapaKTEpH3YIOIHM TEMITbI pOCTa B
CTPECCOBLIX YC/IOBHAX, ABISETCS COOTHOLIEHHE Pa3MEPOB KOPHEBOH M HAN3€MHOM
uacTedt pactenus [8, 9). Xapaktep u3MeHeHUs COOTHOIIEHH HAA3EMHON 4acTH H
KOpHEH (K03 PULUHEHT NOIAPHOCTH) B YCIOBHAX Ae(PHIINTA BOABI CBUAETEILCTBY-
€T 0 60s1bIIIcH CTEMEHH YTHETEHHS NPUPOCTA HAA3EMHBIX CTPYKTYP 10 CPaBHEHHIO
¢ KOpHEBO# cucteMoii (Tab:1. 3).

46



Ta6anua 3
BaHAHHE 0CMOTHYECKOTO JAaB.ICHHS PAcTBOPa caxapo3sl Ha KOYPPHUHEHT MOIAPHOCTH
(OuoMacca Han3eMHOM 4acTH/GHoMACCA KOPHeii) HcciTenyeMbIX COPTOB IY1MEHst MO ChIPoi
(A) u cyxoii (b) 6HoMacce

OcMOTHUYECKOE Crl Cr5 Cr6

naBieHHeE, aTM A B A B A B
0 1.8 1.34 1,21 1.12 2,05 1,44
6 1.13 0,92 1.16 1.09 1,03 1.08
8 1,22 1,18 1,03 1,11 1,54 1,28
10 1.04 121 0.86 0.91 1,33 1.2
12 1.28 1,28 0 0 112 L1

Onpeze:ieHa cnoco6HOCTh MPOPOCTKOB CEMSH HCCIEAYEMBIX COPTOB SUMEHsS
K AedHLUTY BOJbI MO HAKOILIEHHIO GHOMACChl, H3MEHEHHIO POCTOBBIX MapaMeT-
pos. Mcnoap3oanne MeTona MOAEIMPOBAHHA 3aCYXH OCMOTHKaMHM I103BOIHIO
OLIEHHTh 3aCYXOYCTOHYHUBOCTE HCCTenyeMbiX 006pa3uoB. [ToTyueHHbIe pe3yTbTaThi
MO3BOSIAIOT NPEIIIOI0KITh, YTO HCCIIeayeMble 00pa3Lbl XapakTepu3yroTcs c:1aboi
YCTOHYHBOCTBIO K BOJHOMY A€(HLUHMTY M HH3KHMHM OCMOPETY;IATOPHBIMH CBOH-
cTBaMu CeMsH, [ OLUEeHKH BO3MOXKHOCTEH HCIMOIB30BaHHOTO METOa HEOOXOIH-
MO CpaBHEHHE COPTOB, PE3KO OT.IMYAIOIINXCA MO 3aCYXOYCTOHUHBOCTH.
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nonyJisiius NyXOEA0B (MALLOPHAGA) HA IOMAUTHUX
KYPAX B )KHPHOBCKOM PAHOHE BOJIIOI'PA/ICKOH OBJIACTH

bozoanoea A.H.

MarucTpaHT nepBoro roaa obyuenns kadeaps! 6Ho;10rHA
Bo:rorpaackoro rocy1apcTBEHHOr0 YHUBEPCUTETA,
Poccus, r. Boarorpan

B HacTosueit pabote npeacTapneHk! TpH BUAa TyXOEA0B, 0GHAPYKEeHHbIE HA AOMaIIHUX
kypax (Uchida pallidula, Goniocotes hologaster w Lipewrus heterographus) B YKHpHOBCKOM
paiioHe Borrorpaackoit o6aactu. H3yueHa 3KCTEHCHBHOCTD 3apaXeHHs H COOTHOLIEHHE 4YHC-
JCHHOCTH MOMYMALMH NMapa3HTHIECKHX HACEKOMBIX Ha ONHOM XO3SHHE — NMPOKOPMHTE:e, rae
IOMHHHPYIOLUMM BHIOM Ha NMPOTAKEHUM BCETO HCCIeA0BaHMS okasasica G. hologaster.

Kioueswie croea: MyXo€, MapasHTHIECKHE HaCCKOMBIC, IOMAIIHHE KYPBI, NOITY IALIHA.

ITyxoens! (Mallophaga) cocraasior orpsa Mesikux (1-11 MM x1mna, 0,5 - 3
MM LIMpHHA) GECKPBLIBIX IKTOMApa3uTOB, KOTOPbIE B TEYEHHE BCEH CBOEH KU3HU
obuTaltot Ha Teste Xo3suHa [1, ¢. 21].

B muposoii dayne nu3pectHo oko:10 4000 BUAOB MyX0ed0B, OCHOBHAsA 4acTh
KOTOPBIX MpPEACTaB/I€Ha Napa3uTaMy NTul [2, c. 14].

SlBassce NOCTOAHHBIMH HapYKHBIMH Mapa3suTaMH B TIPOLIECCE CBOEH JKH3He-
DeATeIbHOCTH, MyXoe/ibl HAHOCAT GOJIBIIOH BpeA CBOHM X034€BaM BO BpeMs Iie-
peABHXKEHHSA M MUTaHHA YaCTHLUAMH 3MHIEPMHCA H KPOBbIO, BBI3BIBAIOT pa3iipa-
KeHUs U 3y koxkH. KoxHbIe MOBpeXkAEHHA NPEACTABIAIOT MYTH NPOHUKHOBEHHS
B OPraHH3M NTHLBI TATOTEHHBIX MHKPOOPTaHHU3MOB, YTO MPHUBOAHT K CHHKEHHIO
HMMYHHTETA OpraiuiMa. W3 ;iuTepaTypHBIX NaHHBIX TaK XK€ H3BECTHO, YTO H3
Buna Eomenacanthus stramineus BbIAeeH BAPYC BOCTOYHOTO JIOIIAAHHOTO JHLIE-
tanomuennta. Bcé 3T0 B LEIOM OPHYMHAET NTHUEBOACTBY IKOHOMHYECKHIA
ywepl, CHHXKad sAIEHOCKOCTh Kyp H Hapyllas HOPMaNbHBIii POCT LBIILIAT
[1,c. 153].

Ilyxoensl A0CTaTOYHO aKTHBHO M3ydamuch yuéHeiMu B neprox CCCP, ox-
HaKo GOIBIIMHCTBO paboT ¢ 20-X mo 60-¢ rr. XX Beka GbLIO BBINOIHEHO Ha Tep-
pHuTOpHH GBIBLINX COIO3HBIX pecryGauk (Ykpauue, Beaopycenn, Cpenneii Asnu u
T.A.) [2, ¢. 1-2, 36-76].

Ha coBpemeHHOM 3Tamne pa3BHTHA HayKM MMEIOTCA paGoThbi, KacalolHecs
HcenenoBaHHs nyxoenos ntul LlewtpaieHoro IlpeakaBkases [S5, c. 84-87; 6,
C. 461-474]. Usyuenne nyxoeaoB MOMALIHKX KYp OTHOCHTEIBHO Boarorpaackoit
ob6acTu npoBonsATcs HaMM Bmepsble [3, c¢. 55-58; 4, ¢. 14-18; 7, c. 21-25; 8,
c. 156-159].

MaTepuanbl H MeToIbL. Pery:aspusie cGopbl HACEKOMBIX MPOBOAKNCH ¢ 14
Aomawnux Kyp (Gallus domesticus) oqun pa3 B Mecau ¢ okra6ps 2013 r. no an-
pesnb 2014 1 B yacTHOM nozBopse p. 1. Jnuéso (JKupuosckuii p-on, Boarorpas-
ckas 061.) mo metony E. JI. ®omuuesoii [9, c. 38-411].

B pesy:bTate necenoBaHus ObLI0 IPOCMOTPEHO 9 456 Mapa3uToOB, H3 HHUX:
5 224 camku, 2 302 camua, 1 930 JIMYHHOK.
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M3 Bcex cobpaHHbIX 3KTONapaswWToB B nabopaTopun fenann BpPeMeHHble
MWKpoMpenapartbl, 3aknyas MX B FMUEPUH. [ NpUroToBneHWs TOTalbHbIX
npenapatoB ucnonb3oBanu 'ymmuapabukosyto cmecb ®opa - bepnese.

BuaoBylo NpUHAANEXHOCTb HACEKOMbIX YCTaHaBAMBAAM MO MMaruHasbHOM
W TMYNHOYHON CTaaun ¢ UCMob30BaHKWEM onpefennTens [2, c. 36-69].

doTorpamun B1A0B MyX0ef0B BbIMO/HEHbI C MOMOLLLIO LU(POBOIA KaMmepsbl
DCM 900 n nporpammbl ScopePhoto 3.0.

PesynbTaT nccnegoBaHus. B pesynbTate Halwmx uccnefoBaHuii 6b110 06-
Hapy>eHo [iBa BMAa MyX0efoB, NpuHaanexalmx K nogorpagy Ischnocera —Goni-
ocotes hologaster (Nitzsch in Burmeister, 1838) (puc. 3) u Lipeurus heterographus
(Nitzsch in Giebel, 1866) (puc. 1), n oanH Bug - K nogotpsagy Atblycera - Uchida
pallidula (Neumann. 1912) (puc. 2).

Puc. 1.L heterographus, 2 Puc. 2 V.jpallidula, 2 Puc 3. G. hologaster, 2

COOTHOLLEHNE UHTEHCUBHOCTU 3apaXXeHWs W YUCEHHOCTL MONynauuu Bu-
[lOB NyX0efjoB Ha OAHOM XO03fiMHe - TPOKOPMUTENE, ONpeAensann no Likane
«OUeHKa MHTEHCMBHOCTMN 3apaXKeHWs 3kTomnapasutamu ntuu» no E. [. domuye-
Boi [9, c. 38-41].

PacnpefefnieHne U COOTHOLLUEHME YWUCNEHHOCTU BUOB MyX0efoB B MOMy/ns-
LiMKN X03MHa UMENIN CBOI0 0COBEHHOCTL (Tab/. 1): yacTb Kyp UX He umena, Ha He-
KOTOPbIX OHU 6bIIN eANHWUYHBI UM MaNOYUCNEHHbI, Y MHOTUX UHTEHCUBHOCTb 3a-
paxKeHWs 6blna cpefHeit, a Ha 0TAeNbHbIX 0CO6AX HaCUMTbLIBANOCH 60Mee COTHU 3K-
3eMMNAPOB, NPUYEM OAMH U3 HUX YUCNIEHHO Npeobnajan.

JOMUHVpYIOWMM BUAOM Ha MPOTSXKEHWW BCEro uccnegosaHns 6ein G
hologaster (Tabn.) C okT6ps No anpenb JONA NTWL C BbICOKON 3apaKEHHOCTbIO
3TUM napasmTom coctasnsna ot 21,4 % - 35,7 %. YUMCNEHHOCTb KYp 3apaXXEHHbIX
e[MHNYHbIMK 3k3emnnspamMn G. hologaster Haxogunach B npegenax ot 7,1 % -
14,3 % ot BCex 06cnefoBaHHbIX NTUL. EguHUYHBIMKM c6opamu U. pallidula, 66110
3apaxeHo ot 20 % go 38,5 %, a BbiCOKas 3apaXXEHHOCTb Kyp 3TUM MyX0eaoM Co-
cTaBnana 7,1% B Hos6pe, gekabpe n 10% B anpene. Cneayet OTMETUTb, YTO BUf
L. heterographus B Hawmx c6opax NpeAcTasieH eAVHUYHBIMU 3K3eMMAApamu, no-
3TOMY MpoaHanu3npoBaTh pacrnpejesieHne 3Toro Buja B MOMynauUM X03fMHa Ha
[aHHoM 3Tane uccnefoBaHusl, HEBO3MOXHO.
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Tabnuua
MpoLEHTHOE COOTHOLW eHMe YucneHHocT nonynsunnu G. hologaster

Goniocotes hologaster UchidapaUidula

Bpewms + ++ +++ ++++ + ++ +++ ++++

c6opa @) ) %) (%) (%) (%) (%) (%)
OKTa6pb 7,7 154 53,8 23,1 38,5 23 38,5 -
Hos6pb 143 286 357 21,4 214 286 429 71
[exabpb 143 143 50 21,4 286 429 214 71
AHBapb 72 357 357 21,4 21,4 429 357 -
despanb 71 214 429 28,6 357 429 214

MapTt - 21,4 429 35,7 21,4 429 357 -
Anpenb - 286 357 35,7 20 30 40 10

MpuMeyaHne: + eAnHUYHbIE C60PbI, ++ cnabas 3apaKeHHOCTb, +++ CPefHAsA, ++++ Bbl-
cokas [9, c. 38-41].

Kak nokasasm Hallu WcclefjoBaHUs, BCECTOPOHHEE M3YueHMe IKTOMapasu-
TOB Kyp (BMfbl M YACNEHHOCTb MX MOMynsALWUM) B palioHax Bonrorpagckoii o6na-
CTU SIBASIETCA aKTyaNbHbIM He TOMbKO AN Pa3paboTKu cheuuanbHbiX MeTO0B
60pb6bl U NPOMUNAKTUKM C NapasMTUUECKUMU HACEKOMbIMU, HO U UMEET MeAMKO-
BETEPMHAPHOE 1 3KOHOMWYECKOe 3HauYeHWe, YTO BbI3biBaeT HEOGX0AMMOCTb fasb-
HeliLLero n3yueHus.
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OUIHKO-XUMUYECKHE H MUKPOBUOJIOTMYECKHE
MMOKA3ATEJIM 30J10TOI' O KAPACSA AKYTHHU ITPU JTUTPAMMO3E

Iabsuuesa J1.M.

MarucTpaHT nporpammsl « BeTepHHapHo-caHHTapHas 3KCIIepTH3a»
SIkyTCKO#t rOCy1apCTBEHHOIT CEABCKOXO03HCTBEHHOH aKaAeMHH,
Poccus, r. SIkyrck

[IpoBeneHHBIMH HCCTEAOBAHHAMH YCTaHOBIIEHO, 4TO H3 17 npob 3010TOrO Kapacs y Tpéx
npo6 ot kapaceii o6Hapyxkensl Digramma interrupta no oanomy 3xk3eMmspy. MukpoGHOIOTH-
yecKkHe MoKa3aTe.lH He 3apa)KeHHOro H 3apaXXeHHOTO JAHIPaMMO30M Kapacs COOTBETCTBYIOT j0-
MTYCTHMBIM YPOBHSAM, OTTHAKO (HIHKO-XHMIHUECKHE MOKa3aTeTH HE COOTBETCTBYIOT HOPMATHBY.

Kwouesvie ciosa: JHrpaMMo3, Kapach, PEMHCLIBL, q)"}llKO-XHMH‘{CCKHC NnoKa3aTe T,
MHKpOGHOHOl‘H'{CCKHC HCC1€A0BaHHA.

Beenenune

DHaonapasutel, 6YAyYH BpEOUTEIAMH PbIO, BBI3LIBAIOT OCTPBIE H XPOHHYE-
ckve 3a00;ieBaHUsA, HepeaKo BbI3biBawoilne rubeib xo3suHa. OJHHM H3 caMBbIX
PacnpoCTPaHEHHBIX TEILMHHTO3HBIX 3ab0:;1eBaHNi KaprnoBeIX puI6 ABIAIOTCH JTH-
Tyn1é3 M QUrpaMMo3, BbI3bIBaeMbie peMHeLlaMH. PeMHeLbl ABIAIOTCA LECTOJAMH
cemeiictBa Ligulidae Claus, 1885, co c;10XHBIM LIMKIOM pa3BHTHSA, JHYHHKH KOTO-
PBIX Ha CTaIuH IL1epOLEPKOHAA MOCEASIOTCS B MOJIOCTH TE1a, B OCHOBHOM Kaprio-
BbIX, PO, YBEIHYHBAACH B pa3Mepax B 3aBHCHMOCTH OT oOb&éMa Tela XO3sHHa
[8.c.9-10].

Ha cerogusiiHuii JeHp AMTPaMMO3 Kapaceil HIHPOKO pachpOCTPAHEH Ha
TeppuTopu SlkyTiH. BriepBeie y peif SIkyTHH RoCcTOBEpHO OOHApyXEHbI pEMHELb]
C.A. I'pronepom [6, c. 8-9], B OpIOLIHON MOIOCTH KApacs W ONpEAE;IeHs HM Kak
Ligula intestinalis (Linnacus, 1758). Boaee aeTanbHOe Mapa3HTO.IOTHYECKOE HC-
C1eoBaHHe caMoro KpymHoro BogoéMma SIkytuu peku JleHsl B 1948 roxy 6brio
NpoBeneno O.H. bayepoM, KOTOpBIM peMHellbl ObLTH OTMEYEHBI Y [LTIOTBBI
[, c. 160-170]. [T:1anoMepHoe u3yueHHe napasuTodayHsl peld B Bogoémax Aky-
THH GbL10 Hauato H.M. I'yGaHoBbIM. Ha pekax Ko:bima, Mnanrupka u o3épax Ko-
AbIMO-UHANrHpPCKON HHW3MEHHOCTH DeMHeLbl ObLTH OGHapyXeHbl y Kapaceit M
03€pHoro ro:bsHa B 03épax JKupkoso n Apeiiax, Schistocephalus pungitii — y ne-
BATHHII0if kOTIOWIKK B O3epe PyxHukoso [7, ¢. 115-123]). Jdera:isnoe usydeHne
Pacnpoctpanenns, ocobeHHOCTEl IKOI0THH peMHeuoB nposeaeHsl O.J1. Ancoan-
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xoBo#, B.A. OaHokypuesbiM H A.Jl. PewerhukosuiM [1, c. 18; 2, ¢. 32-34; 3,
c. 3;10,c¢. 10].

IMopakeHHe pbi6 peMHELAMH B KOHEYHOM HTOre MPHBOAUT K AUCHYHKLHH H
aTpo¢)uH BHYTPEHHHX OPTaHOB HACTYTIAET HCTOMICHHE, OECILIONNE, HHTOKCHKALHSA
M COOTBETCTBEHHO PE3KO CHHKAETCHA MPOXYKTHBHOCTH H YPOBEHb BOCIPOM3BOI-
ctBa [11]. BosiesHeTBOpHOE BO3AECHCTBHE Ha OPraHW3M pbiO, BBI3LIBAEMOTO Mapa-
3HTOM MOXXHO pa3lesMTh Ha HECKOIbKO IPYNIN: MEXaHHYecKoe, ajlIePrHyYecKoe,
TOKCHYECKOE, TPOYHIECKOE H HHOKYIIPHOE, YTO CHIIBHO BIIMAET HA KA4€CTBO MACA
Kak MHieBoro npoaykra. OmHako, B JOCTYMHOI HaM JIMTEpaType Mbl HE HALLIH
CBEJEHHH O BIMAHWUHM AHTPaMM Ha BETEPHHAPHO-CAHHTAPHYHO OLICHKY 30;I0TOrO
Kapacs B SIKyTHH, YTO H ABHIOCH LiE;TbIO JUTA BBIMOTHEHHS JAHHOM paGoThi.

MaTepHnaibl H METOAHKA HCCJIEIOBAHHA

Pabora BbiNo;IHEHa Ha kadeape BeTEPHHAPHO-CAHHTAPHOM IKCIEPTH3BI (ha-
KY.IbTETA BETEPHHApHOH MEAHLMHBI SIKYTCKOM rocynapcTBeHHOMH CE.IbCKOXO03sii-
CTBEHHOM akaaeMuH, B CaHkT-ITeTepbyprckoii ropoackoii BeTepuHapHo#i ;1abopa-
TOpHH YnpassieHns seTtepuHapun Cankr-IletepGypra, B oTae1ax napasuTo;I0rHu
H BETEPHHAPHO-CaHHTApHOH dSkcnepTH3bl SKyTcKoil pecmyb:uKkaHCKol BeTepu-
HapHO-HCMBITAaTEIbHOM 1abopaTopHu, B o3epax LlentpaasHoii Slkyrun B 2013-
2015 rr. Hccaenoaro 17 npo6 30:10T0r0 Kapacs.

INpy napa3nToIOrHYECKHX HCCIICAOBAHUAX JIIA JHATHOCTHKH H BBIABIEHHA
pbi6 ¢ HAIMYHEM OHTPaMM MO.IB30BATHCH METOAHYECKHUMH YKa3aHUAMH «JHarHo-
CTHKa napa3uTapHeix OGonesHeil peib» [13]; «MHcTpykumeit no caHuTapHo-
Napa3HTO;I0THYECKOH olleHke pbiObl U pEIOHOH Mpoaykuuu» [9].

Miuxkpo6Ho:1orHu€eckHe HeeeaoBaHus npoBoau:i coriacHo FOCTy 26670-
85 «IlpoaykThl MHIIEBbIE H BKYCOBble. MeToabl KyIbTUBHPOBAaHHS MMKpOOIpra-
HU3MOB» [5].

DU3NKO-XHMHYECKHE HCCIeA0BaHUA, BKIIOHYalOMKe GaKTEpUOCKOMNHIO, MOo-
CTaHOBKY pEaKLHH Ha NIEPOKCHIA3y, OMPEAEICHHE CEPOBOAOPOAA, KOHLIEHTPALHH
BOJOPOAHBIX HOHOB (pH). peakuHIO ¢ CCPHOKHCIIOH Melbio, penyKTaszHyo npoby,
npoOy BapKoi NpoBOAH:M coriacHO «[IpaBH1aM BETEPUHAPHO-CAHHTAPHON IKC-
NEPTH3bI IPECHOBOHOH pbIObI M pakoBy» [12].

Pe3yabTaThl H 06cyxKaeHHe
IpoBeaeHHBIMH HCCIEN0BAaHHAMH YCTaHOB:IEHO, YTO U3 17 npob 30:10TOrO
Kapacs y Tpéx npod oT kapaceii oOHapyxeHsl Digramma interrupta no ogHomy k-
3eMILIApY. Mukpobuoiornyeckue Mokasarein He 3apaKeHHOrO M 3apaKEHHOro
OUrpaMMO30M Kapacs COOTBETCTBYIOT NOMYCTHMBbIM YPOBHAM, OJHAaKO (PH3IHKO-
XHMHYECKHE MNOKa3aTe;IH HE COOTBETCTBYIOT HOpMaTHBY (Tab:1.). JlurpamMmos peib
HE OMACCH X711 Ye10BeKa.
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Tabanua

@ HINKO-XHMHUECKHE H MHKPOOHO.T0THYEeCKHe MOKa3aTe.TH 30.10T0ro Kapacst
NpPH AHTpaMMo3e

PesyabTaT HenbITa-
HHH Kapacs,

PesyabTat Henbl-
TaHHil Kapacs,

[MoxazarerH Hopmatis .
He 3apaeHHOro aIH- | 3apaxEéHHOro IM-
rpaMMO30M TPaMMO30M
DHIHKO-XHMHYECKHE TOKa3aTe.TH
pH — msica 5.7-6.2 6,1 6,7
Peakis ¢ CuSOy OTPHLL OTpHIL. C XTOMBAMH
Peakiiia Ha nepokcuaa-
3y TO.TOKHT. TOZTOXKHT. C 3a1epXKKOii
[poba Bapku apoMaTHBbIit apoMaTHBIH HE apoOMaTHBI,
(6y-160H) He BKYCHBIil

MHKpPO6HOI0THYECKHE TTOKA3ATE.TH

r

Listeria monocytogenes,

B 25 r He Jomyc-
KaKTcA

He oOHapyKeHBI

He 06HapyXeHBI

KMA®AM, KOET

He Goztee 1*10°

Menee 1%107

meree 1107

BIKII (koandopmbr), T

B 0,001 r He 10-
nycKalTcs

He OOHapyXKeHbI

HE 0OHapyXeHBI

[TaToreHHble MHKPOOP-
FaHW3MbL, B T.4.
CallbMOHELTHI, T

HE Q0MYCKAKTCA

He oOHapyKeHbl

HE BBLICICHBI

Mukpockomus, MHKpOd:10pa MHKpod:iopa €UHHYHBIE TPaM-
Ma3Ki, He OGHapyXeHa He oGHapyxeHa HOTOKHUTEbHBIE
OTMevaTkH HIH BHIHBI €14~ KOKKH

HH4YHBIC MATOYKH,
KOKKH
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BO3MOXXHOCTH NPUMEHEHHS JKCTPAKTA TOIIHHAMBYPA
B MUTATEJBLHOM CPEJIE /1)1 KYJIbTUBUPOBAHUA
SACCHAROMYCES CEREVISIAE

Taspuiosa A.1O.
CT. OpenogasaTtens kadeapbl OHOTEXHOIOTHH

®I'bOV BIIO «Op:oBckuit rocyaapcTBeHHbIN arpapHblil YHHBEPCHTET, K.0.H.,
Poccus, r. Opén

Tacapuna H.H.

RoueHT Kadenpel 6uotexuosioruun ®I'BOY BITO «Op:iosckHii rocyaapcTBeHHbIi
arpapHblf yHUBEPCHTET», K.C.-X.H, AOLIEHT,

Poccus, r. Opén

Topbvkosa H.B.

aoueHT kadeapul 6uotexnoaorun PIBOY BIO «Op:ioBckuii rocyaapcTBeHHSII
arpapHblii YHUBEPCHTET», K.C.-X.H, JIOLEHT,

Poccus, r. Opéa

Kocmpomuuéea E.B.
CT. mpen. kadeaps! GHOTEXHOIOTHH

®I'BOY BIIO «Op:10BckHii rocy1apcTBEeHHbLA arpapHblii yHUBEPCHTETY, K.6.H.,
Pocchs, r. Opén

Pa3paGotan cnoco6 HCHo:Ib30BaHHA JTHCThEB TOMHHAMOYpa B3aMeH MEIacchl, O3B0~
IOWHE YIyqmuTh cOpakMBaIOLIYI0 CIOCOGHOCTL NMPOAYKLUHHM H COKPAaTHTh TEXHOIOTHYECKHIT
HpOLECC NPHIOTOBIEHHA NEKAPCKHX APOAOKEH B MPOH3BOACTBEHHBIX YCIOBHIX.

Kriovessie cr06a: sxcTpakt TonmuHambypa, Saccharomyces cerevisiae.

OaHuM M3 ChIpbEBBIX KOMIOHEHTOB MpPOM3BOACTBa  Saccharomyces
cerevisiae SBIISETCA CBEKIOBHYHas MEIAcCa — OTXOA CAXAapHOTO MPOH3BOACTBA,
TpebyIolmii BHECEHHE ROMOHUTEIBHBIX KOMIMIOHEHTOB: aMHHOKHCIOT, BHTAMHU-
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HOB. MHKPO3;IEMEHTOB H MHOTHX Apyrux coeannenuii. [lorpebHocts x:1€60mekap-
HBIX APOXOKeH B OomMpeaesieHHBIX POCTOBBIX (DakTOpax. CrocoGCTBYIOIIMX MOBBI-
IWEHHIO PENPONYKTHBHOH H OpONM:IBHON aKTUBHOCTH, ABIAETCA OCHOBHBIM IIPH
ONTHMH3HPOBAHHH MHTATEIbHBIX Cpell I8 ;1abopaTOPHBIX U OHOTEXHOIOTHYECKHX
ueiei.

[TostoMy HcciaenoBanne OHOTEXHOIOTHYECKHX H OHOXHMHYECKHX OCHOB
NPOU3BOICTBA APOACKeil ABIAETCA aKTYalbHBIM H HMEET 3JKOHOMHYECKYIO Lieleco-
0o0pa3HOCTb.

B weau ucciaenoBanns ObL10 337100K€HO H3YYEHHE BIIMAHHA IKCTPAKTOB: Ky-
KypY3HOTO, COJI0I0OBOTO, H3 ;THCThEB TOMHHAMOYpa Ha CBOIMCTBA OPOXOKEH: 3UMa3-
HYI0, MaJIbTa3HYI0 aKTHBHOCTH, TIOABEMHYIO CHITY, OCMOYCTOHYHUBOCTD.

18 uMX noaydeHHs MCMOIB30BATH OTXOABI MPOM3BOACTBA KYKYPY3HOTO
Kpaxmaja. IMBOBapEHHOTO MPOHU3BOACTBA U JIHCThA TOMHHAMOypa. COOTHOLLEHHE
OTXOAOB NPOH3BOJACTBA, JINCTHEB TOMIHHaMOypa u Boabl coctabaset 1:1.

HexoTopble KOMNOHEHTHI XHMHYECKOTO COCTaBa MO.TYUEHHBIX PKCTPAKTOB B
CpaBHEHHH C Me1acCOH MpeACTaB.IeHbI B Tab.THLIe.

Tabnuua
KoMIIOHEHTHBIIi COCTaB PACTHTEILHOIO CHIPbS
HanmenoBanne KomuuectBo, 1/100 r KonnuectBo, Mr/100r
ChIpbA Yriesoast Huyaun Kpaxman Docdop be:tok
Me:tacca 46.2 - - 9.5 22
Kykypy3nblii JkcTpakT 17 - 0.5 6.4 15.3
Co:1030BBliT YKCTpaKT 65 - 0.4 32 25.8
DKCTPaKT M3  IUCTBEB 8.4 9.6 ) 24 24
TOMHHaMOypa

IpHuroToB:IeHNE MUTATEIBHON Cpelbl OCYIIECTBIIAIH U3 pacueTa Ha 1 autp
Boabl. IlepBriil BapnanT: Meiacca — 30 r; co;tomoBbIf 3KCTpakT — 20 T.; HUTPHUT
HaTpHsa— 3 T., aurHapoopTodocdar kains — Ir., rentaruapaT cysibdaTa MarHus
{MgS04-7H20) 0,5r., xs0pun kaaus— 0,5t., xe:e3usiii kynopoc (FeSO4-7H20) —
0,01r.

Bo BTOpPOM BapHaHTE HCIMOIb30BATH KYKYPY3HBIi 3KCTPaKT, BMECTO COIO-
IOBOTO B TeX e nponopuuax. Odpazen Ne3 comepkan 50 r 3kcTpakTa M3 THCTBEB
TonHHaMbypa 6e3 menaccel. O6pasen Ne 4 —koHTpo:b Ha Menacce, 6e3 nobap:ie-
HHA KaKoro-s1160 IKCTPakTa.

K roToBoii n cTepH:IbHON NMHUTaTeIbHOH cpelle N00aBIAIH APOHKIKEBOE MO-
Joyko B ko:mmyectse 20 1. [lposepsian pH cpensl, KOTOpOE NOKHO COCTaBIIATH
4,5, 3atem BKmouLH pepMeHTep.

PesyabTatel necienoBaHmii mokasaii, YTO HHTEHCHBHOE HaKoOILIeHHe OHo-
Maccel npoxokeH HaunHaeTcs nocie 12 yacoB pocTa, JOCTHras MakcHMyma k 48
1acaMm. Hanbo:pmee ko:tuuecTBo GHomaccel obpasyercs B oOpa3sie, BbIpallleHHOM
Ha 3kcTpakTe H3 JHCTheB TonHHaMOypa k 48 yacam (0,40 r/m:1), a Ha cpene ¢ Me-
Jaccoi koauuecTBo 6HoMacchl k 48 wacam cocrasiser 0,38-0,39 r/ma. Takum 06-
Pa30M, NpUMeHSAA IKCTPaKT TOMHHaMOypa B cOCTaBe Cpelibl MOXHO YBEIHYUTh
BhIX0a apoxrokeit Ha 2,5-5,2% M CHU3HTb COOTBETCTBEHHO MX c€0eCTOHMOCTD.
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IIpnyem nogvemuas cwiia o6pasua Ne 1 cocrasiiset 20 MUHYT, o6pasua Ne 2
— 16 MuHyT, 06pa3ua Ne3 10 mMuHyT, TOraa Kak KOHTpO;ibHOro ofpaiua cocTaBH.1a
12 MuHyT.

I[IpuBeneHHbIE NaHHBIE CBHOETEILCTBYIOT O TOM, uTO obpasen x;1ebonekap-
HBIX OpOXKER BBIPAIIEHHBIX Ha 3KCTPAKTE M3 JINCTHEB TOMHHaMOYpa MoKa3blBaeT
Hanbo;iee BBICOKYIO MOABLEMHYK) CHIy M TpPeBBILIAET KOHTPOSIbHBIA 00paseu Ha
16,6%, a npyrue obpazusi Ha 60-100%.

BoiBoabl

1. OnTHManbHOE KO:IMYECTBO BHOCHMOTO 3KCTpPakTa M3 TONMHHaMbypa B
NHTATEIBHYIO Cpeay U Ky IbTHBHPOBaHHA X;1e00NeKapHbIX ApOxkiKeit COCTaBiIseT
5 r/100r.

2. TlpuMmeHeHHe 3KCTPAKTa M3 JMCThEB TONMHHAaMOypa MOBHIIIAET NpHpoOCT
6uomMaccel Ha 2,5- 5,2%.

3. Tlpu Mcnoab3oBaHHH IKCTPAKTA H3 JIUCTHEB TONHHAMOypa MOBBILIAETCA
noabeMHas cu;a -10 MuH.

Cnncok auTepatyphi
1. Slpamesa M.T., Axmeiosa 3.P. (depmeHTaTHBHAas aKTHBHOCTh X:1€6OMEKapHBIX
apoxackedt // XUMHS H XHMHUeckas TexHolorns. HayuHo-TexHHueckwii sypHan. — TanIkeHT,
2010. — Ne 3. ~ C.66-68.
2. Slpamesa M.T., Axmeaosa 3.P. PaspaGoTka TeXHONOrHM MOTYYEHHS MEKAPCKHX
Apoxked Ha HHY.THHCodepxkauieM coipbe // K. Joktaast AH PY3. — Tamkent, 2011. — Ne 5. —
C. 81-84.

THAPO®HJIBHO-JIUNO®UJIbHbIN BAJIAHC BAKTEPHUIA,
PE3UCTEHTHBIX K BEH30.1-1,3-TUOJY
U 5-METHJI-BEH30.J1-1,3-IHOJIY

Kypoe O.C.
Be Tyl Hayunblii corpyanuk HKBC YpO PAH, k.m.4.,
Poccus, r. OpeHbypr

Caiikuna E.IO.

cTyneHTKa 4 Kypca kadeapnl 6nodu3nkH H GHIHKH KOHAEHCHPOBAHHOTO
cocToaHus OpeHbyprckoro rocyaapcTBEHHOIO YHHBEPCHTETA,

Poccus, r. OpenGypr

Kyprosa B.O.
yuyennua 9b ki1acca MOAY Jluueit Ne 1,
Poccus, r. OpeHbypr

B pabote npoeaeH cpaBHHTEIbHBIH aHATH3 FHAPOGIILHO-THNOGHIBHOTO GaTaHca
([JIB) yctoiiumebix Kk Oen3oa-1,3-amony u 5-MeTi1-6eH301-1,3-1H0Ty My3eHHbIX KyIbTYp
Micrococcus lysodeikticus Ne 2665, Staphylococcus aureus 209P 1 Escherichia coli K12.
YCToifuHBOCTE IPaMIIOTOKHTETbHBIX GakTepHit M.lysodeikticus Ne 2665 1 S.aureus 209P k Geu-
300-1.3-a101y M 5-MeTHI-6eH30:1-1.3-1M01y coueTalach €O CHHXKEHHeM THIpOdH:IbHO-
auno@u:asHoro 6atanca Gaktepuil. 'pamorpuuateasnbie Gaktepun E.coli K12 6ein pe3H-
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CTEHTHBI K HCMO1b3yeMBIM B paboTe KOHUEHTpalHsaM GeH30:1-1,3-aH012 H 5-MeTHa-6eH301-1,3-
awuo:a (0,005-0.5 r/).

Katouesvie c108a: pe3sHcTeHTHOCTD OakTepHil, THAPOGHIbHO-THIOPITBHBIH GataHC.

Baenenue

OnHo#t H3 BaXKHBIX OHOTEXHOIOTHUECKHX 3afay ABIAETCH MOUCK MHKpOOp-
raHU3MOB, CIOCOOHBIX 3(deKTHBHO pa3pyliaTh TOKCUYHEIE BEIIECTBA, MONAAAI0-
IIKE B MOYBY M BOAY B pe3y.IbTaTe 3arps3HeHHs OKpYxKalolllelf cpellbl OTXOXaMH
MPOMBILLITEHHOTO NPOH3BOACTBa [4,7].

3amelneHHble HeHO:Ibl — TOKCHYHbIE BELIECTBA, HO MX HOBOJBHO YacTO HC-
M0OIB3YI0T B KauecTBE aHTUCENTHKOB H Je3HH(eKkTaHTOoR [5.8].

CeronHs pa3paboTaHbl XHMHUYECKHE CIOCOObI 00€3BpeKHBAaHUA COETHHEHHH
¢eHo1a. HO OHOTOrHYecKHe CriocoObl aerpafauii (eHOIbHBIX COCAMHEHHH H HX
aHAIOTOB CUHTAIOTCA JHEPreTHUECKH Hanbosee BRIrOIHbIME [6].

TMonck ycToH4MBBIX K 3aMELICHHBIM (eHo:1aM OakTepuit W MCClemoBaHHE
MEXaHM3MOB HX PE3HCTEHTHOCTH ABIAETCA OXHOM M3 aKTyaTbHBIX OHOTEXHONOTH-
YEeCKHX 3a/au.

Kpome TOrO, ycTOHYHBOCTL GakTepHil K aHTHOAKTepHATLHBIM TNpenapaTam
CBA3BIBAIOT ¢ celeKiel pe3ucTeHTHoro ¢eHotuna (Mopdortuna) Gaxktepuii [2]
WM MoaudHKalHeH CTpoeHHS BHellHedl MeMOpaHBl M (H3MKO-XHMHYECKHX
CBOICTB (THAPOQUIBHO-THIOOIIbHBIA OataHc, IMeKTPOKHHETHUECKHI MOTeHIH-
aJT) MOBEPXHOCTH TPaMOTPHIIATEIbHBIX OakTepHii [3].

B cBsA3M ¢ 3THM, LieIbl0 HacToslleH paboThl ABWIOCH HCCIeOBaHHE BIHA-
HHe OeHzon-1,3-amona u  S5-Metwi-OeHzon-1,3-amosla  Ha  rHAPOHIBHO-
STMNOQUIBHBIHA 6a;TAHC TPAMITOIOKHTETEHBIX H TPAMOTPHUATETbHBIX GaKTepuH.

MaTepuaabl H METOABI

OOBeKTOM HCCAEROBaHHS MOCAYKHIM My3eiHble wTamMel Esherichia coli
K12 (Ne240367 u3 TUCK um. JI.A.Tapacesuua), Micrococcus lysodeikticus Ne
2665, Staphylococcus aureus 209P u3 ko:tekumu ky:astyp UKBC YpO PAH.

Jias onpeneienus MBKs Hcnoss3oBaiu cleyrouine KOHLUEHTpalUun OeH-
30;1-1,3-nnona u S-metun-6ensun-1,3-auo:za (0,01; 0,05; 0,1; 1 r/n) B auMeTu-
CyabdoxcHae. B kayecTBe KOHTPO:IA HCIOIB30BATH PAacTBOP THAPOKCHOEH30,1a B
JMCO (0,01; 0,05; 0.,1; 1 1/a). BakTepHanbHbIe B3BECH CTAHIAPTH3OBAIH Ha CIEK-
Tpodoromerpe (CD-46, A=540 H™m, mnpuHa kioBeThl 1 cM, OI1=0,2).

Huky6aunonnas cucrema coctosiia u3 0,5 M1 6aktepuaisHoii B3ecH u 0.5
Ma1 GeH30a-1,3-no0s1a wom 5-meTmia-6ensuit-1,3-auoaa (trepmocrar 37°C, 30 mu-
HyT). [Tocre nukyGaumu w3 passenchus 1x10° nenaiu BeICEBBI Ha KPOBSHOIA arap.
Ha caenyromme cyrku noacunteiBaim xomuectso KOE.

Il1s oueHku crenenu ruapodoOHOCTH GakTEpHH HCMIOIB30BAIH METOX pa3-
AcieHns B3Becn OakTepHaTbHBIX KIETOK B AByx(a3Hoit cucteme, oboralieHHoO
nonmstuaenrimkoeM (PEG 6000; ¢ xoHeunoil koHueHTpauueii 4,5%) n nekcrpa-
HOM (T500; ¢ koHeuHoit kouuenTpauueii 6,2%) [1].

Io:ryueHnble pe3y;1bTaTRI GBLTH NOABEPTHYTHI CTATHCTHYECKOM 06paboTke ¢
OlpenesienneM cpenneil apudMeTHUECKOH BeaMuMHBI (M), cpenHeil owmbku
Cpeaneit (m) n cpenHeKBaaPaTHYHOTO (CTAHAAPTHOTO) OTK;IOHEHHS ().
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Pesynbrarsi

Ha nepsoMm 3tane ucciemopanns HeobxomuMo Gblmo mono6path s¢dexTus-
Hy10 KoHUeHTpaumio (MIIKsq) 6en301-1,3-110ma 1 5-meTH1-06eH301-1,3-a10:1a 115
BCEX HCCiIeAyeMbIX OakTepHii.

baktepnonntuueckuii ekt rumpokcubensona B AHana3oHe KOHILEHTpa-
unii ot 0,01-1 r/1 otmeuancs B 100% ciayuaes.

I'pamnonoxutensHpix 6akteprn M.lysodeikticus 2665 6blH 4yBCTBUTE b=
HBbl Kak K 6enson-1,3-auory (MI1Ks=0,05 /i), Tak 1 5-meTHi-6enson-1,3-anomy
(MHK50=0,05 F/H).

baktepun S.aureus 209P ObiiH YYBCTBHTEIBHBH JIHMIIbL K S-METHI-O0€H3071-
1,3-mnony (MIIKs;=0,25 r1/1), Torma Kak TrpaMOTpHLATEIbHBIE OaKTepHH
Escherichia coli K12 6bL11 ycToiiunssl, kak k Genson-1,3-n1ony, Tak v K 5-MeTHII-
6enzon-1,3-anoiy.

Ha caenyroniem 3tane uccienoBaHuii ObLT pOBeeH CPaBHATENbHBIH aHATH3
rHApOGHABHO-TUNO(PUILHOrO GaaHca Ppe3UCTEHTHBIX K GeH30:-1,3-110m 1 5-MeTu-
6en3011-1,3-110n GakTepuii U rHAPoHOOHOCTHIO HATHBHBIX KJIETOK (TabiuLa).

Ta6.:mua
I'uapoduabHo-18ROPUALHBIH 6aTaHC PE3HCTEHTHRIX K 6en30.1-1,3-110.1y H S5-MeTHI-
6en30.a-1,3-1uoay HaxTephnii

i - Huxky6auns Huky6annsa ¢ 5-MeTHa-
HuaraktHsle GakTepruu ~ ~
bakrepun ¢ Gen3oa-1,3-anonom Oen3on-1,3-gHon0M
KOE b KOE rJib KOE B
S.aureus 209P 197.3£10,0 -0,33x0,10 92,449,5 -0,66+0,08* 62,1457 -1,13+0,11*
M.lysodeikticus 1154458 -0,08+0,04 46,36,5 -0,45+0,06* 49,882 -0,65+0,05*
E.coli K12 111,846,3 -0,83+0,09 125,3+3,8 | -0,70+0,08 122,150 | -0,64+0,06

Hpumeuanue: * — P<0,05 noctoBepHble OTIHYHsA ¢ HAaTHBHBIMH GakTtepusamu;, KOE (ko1o-
Hueobpasyrowas eannuua) Lg(KOE); I'JIb — ruapodunsHo-1unodubusii 6ananc (o.e.)

3a pabouyio KoHUEHTpauHio Gen3on-1,3-auox u 5-MeTHI-6en3on-1,3-mmom,
B cooTBeTcTBHH ¢ MIIK5, B3ann konueHTpaunio 0,05 r/1. Bee axcnepuMeHTsI Obi-
JIM TIPOBEJIEHBI B 5 moBTOpax. Pe3ymbTaThl 3KCIepHMEHTaNBbHON paboThl CBEACHE! B
TabauLy.

Kak Buano u3 Ttabauusel, yctofiunBocTb K Genson-1,3-aMoa ¥ 5-meTHi-
6en301-1,3-1H01 cBA3aHA CO CHIDKEHHeM (THApodHIM3aLieil oBEpXHOCTH) TH-
pOodHIABHO-THNOQHIBLHOTO 6axanca TPaMMO;I0AKHTEIbHBIX KOKKOB
(M.lysodeikticus Ne 2665 u S.aureus 209P).

Jas yctoiunseix k 6eH3o:1-1,3-1100y 1 5-MeTH:1-GeH30:1-1,3-110my Gakre-
puii Escherichia coli K12 6110 xapakTepHO MOBBILIEHHE CPEIHAX 3HAYEHHH TH/-
podunbHo-unodHIEHOTO GasiaHca, otHocHTeNbHO I'JIb HHTAKTHBIX GaKTepHil.

O6cyxnenne

Takum 06pa3oM, ycTOHYMBOCTB My3eiiHbIX KyabTyp GaktepHii (Micrococcus
lysodeikticus Ne2665 u Staphylococcus aureus 209P) k Genson-1,3-nquosty u 5-
MeTH-6eH3on 1,3-1Mony cBfA3aHa co CHHXKeHHE rHAPOGOGHOCTH MOBEPXHOCTH.
boiee Beicokas gyBcTBHTEIBHOCTH Micrococcus lysodeikticus Ne2665 k 6ensonr-
1,3-auony u 5-Metni-6enzon-1,3-auony, yeMm y Staphylococcus aureus 209P, Bo3-
MOKHO CBA3aHa ¢ 6osiee «PUIHAHOI» CTPYKTYpO# nentHaorikana y Micrococcus
lysodeikticus Ne2665.
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Mertoanka pasme;tenne GakTepuii B A1Byx(dasHoii cucteme Ha rHapodoGHYIO
1 THAPODIIsHYI0 (paKUHH KIETOK JacT BO3MOXHOCTh MOTy4aTh YCTOHUHMBYIO K
rHAPOKCHOeH30:1aM THAPOQHIBHYIO BPAKLHIO KIETOK.
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U3IMEHEHHUE NOTEHIHUAJIBHOIO OCMOTHYECKOI'O JABJIEHHUA
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B CTaThe MPHBEIACHBI pe3yIbTaThl ONPEACICHHA IMMOTEHLUHATIBHOTO OCMOTHYCCKOro
ﬂaBJeHHH KJI€TOYHOro coka HHTPOAYHHPOBAHHBIX XBOIHBIX paCTCHHﬁ METOAOM I11a3MO.TH3A.
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Hcnonpiosanue xBoitHbIX pacTenMii B ypOGaHM3HpOBaHHOH CpeAe npuobpeIo  BBHICOKYIO
TONY:TAPHOCTE O3arofaps BHICOKMM AEKOPATHBHBIM KauyecTBaM H CaHHTAPHO-THTHCHHYCCKHM
CBOHCTBAM 9THX BHEOB. OJHAaKO BOMpPOCHl KOMILIEKCHOTO — BO3AEHCTBHA taxTopoB
ypOaHH3HPOBaHHOMH cpelbl Ha ajaNTalMOHHBIE MEXaHH3Mbl MHTPOAYLMPOBAHHBIX BHIOB BCE
€IlE HEAOCTATOYHO H3YUEHBDI.

Kuouesvie crosa: HHTPOAYLCHTHI, TyA 3anmajaHas, €Ib KoIo4as, KJIETOYHBII COK, OCMO-
THYCCKOC JaBJICHHEC, aAanTalHs.

CocTosHHE TOPOACKHX 3€JI€HBIX HACAKAEHHI — 3TO OIHA U3 OCTPBIX IKOJI0-
THYECKHX Npo0seM Ha CeroAHAHUH AeHb. OT YCIEMHOCTH HX POCTa, Pa3BUTHS U
(GopMHpPOBaHHS 3aBHCHT YHCTOTa BO3AYIIHOTO GacceifHa ropoJa, ypoBeHb 3arpsi-
HEHHOCTH, TaK Kak OHH 00;aal0T CBOWCTBAMHU HE TOJBKO Y;IYYIIATh IKOIOTHYE-
CKy10 06CTaHOBKY, HO HIMEIOT OTPOMHOE O3I0POBHTEIbHOE 3HaueHuE [4, 2, 6].

H3ydeHne MexaHH3MOB yCTOIYHBOCTH PAacTEHHI K cTpeccaM BHellHedl cpe-
Ibl, B TOM YHCHE H K BOTHOMY JepHIUTY, ABIAECTCA ONHOI M3 3a1ay MHOTHX pa3-
JIEJIOB HAYKH O PacTeHUsX. B yCIOBHUAX BOIHOTO AedHUHNTa B METab0IH3Me pacTe-
HHH MMPOHCXOAAT CEphe3Hble H3MEHEHHs, KOTOphIe KacaloTCd KaK KOHLEHTpalHH
OTHAEBHBIX COEAMHEHHH, TAK H CTENEHH y4acTHs B MeTaboIH3Me OTAEIBHBIX dep-
MEHTAaTHBHBIX cHcTeM. CTpecc MOXET MPUBOAWTH K MOBBILICHHIO COICPKAHHS
PacTBOPHMBIX BELIECTB, 00JaJalONINX BBICOKHM OCMOTHYECKHM MoTeHHuanoM [1].
H3meHeHHe ocMOTHYECKOTO MOKa3aTesls MO3BOJISET CYAUTh O BO3AEHCTBUH Heb1a-
TONPHATHBIX YCIOBHH Ha PaCTUTEIbHBIH opraHusm [5].

Hens pa6otbl 3ak1i09aiack B M3y4eHHH MOTEHIHAIBHOTO OCMOTHYECKOTO
JaBJICHHs KIIETOYHOTO COKAa METOJOM Mi1a3MoiIn3a y ocobeii enn komoueit (Picea
pungens Engelm.) v Tyu 3anannoii (Thuja occidentalis L.).

Cpenu apeBecHBIX BUROB, HanbOJIEe YacTO MPUBICKAEMBIX A8 O3€JIEHEHH
TOPOJACKOH CpeAbl OJHO M3 BEAYLIHX MeCT MPHHAUICKHT XBOHHBIM IPEBECHBIM
pacTennsaM [3]. Psan BHAOB XBOMHBIX pacTeHHH Mallo HCMOAB3YETCH B O3€CHEHHH
TOPOJIOB, H3-3a HX BBICOKOH YYBCTBHTENBHOCTH K ra3000pa3HbIM 3aTpsi3HAIOLINM
BelectsaM. Ho HekoTopble HHTPOIYUEHTHI (TYS 3alagHas, MOXKIKEBEIBHHK Ka3all-
KHii, elb KosroYas v Ap.) OTJIHYAITCA 3HAYUTEIRHOH YCTOHYMBOCTBIO K TEXHOTE€H-
HOMY 3aTrpsi3HEeHHIO [6]. B CBsA3M ¢ 91UM, 0GBEKTaMH HALMX HCCIEJOBAHHMHN CTa/TH
Tya 3amagsas (Thuja occidentalis L.) n env xomouas (Picea pungens Engelm.),
KOTOPbIE HE TO/IbKO 0671a1a10T BHICOKMMH JCKOPAaTHBHBIMH KauyecTBAMH, HO H, MO
CPaBHEHHIO ¢ JPYTHMH XBOHHBIMH PacTeHHAMH, SBISIOTCA BECbMa YCTOHYMBBIMH
K 3arpsA3HUTENAM aTMOC(epHOro BO3ayXa.

Hccnenoranns mpoBoAmIMCc: B pasHBIX pailOHax ropoma, OTIHYAOLIMXCH
YPOBHEM 3arpsi3HeHus atMocdepHoro Bozayxa: 1) pexpeattnonHas 30Ha — LITIKnO
uM. XXX-netus BJIKCM; 2) ceante6Has 30Ha — yn. 'epoeB Craiunrpaackoi
6utsel, Ilandwiosa, MamnHocrpoureseii 1 Komcomonsckas; 3) npombliLieHHas
3oHa — yn. K. Mapkca, Ctponreneii. M3yuanuce XBoiiHble pacTeHHS CpeIHEBO3-
PacTHOrO reHepaTHBHOTO OHTOTEHETHYECKOTO COCTOsSHHA (g;), XBOIO cobupaiH C
noberos 5-6 nopsnka ¢ 10KHOM CTOPOHBI KPOHBI Ha BbicoTe 1,5 M ot 3eman. Ilo-
TEHUHATbHOE OCMOTHYECKOE JaBJICHHE KJIETOYHOTO COKa OMpeaeNsid MeTOAOM
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nnasmonmsa. CTaTUCTMYecKyto 06paboTKy faHHbIX NMPOBOAWAW C MOMOLLbIO Npo-
rpammbl «STATISTICA 6.0».

Mpy M3yyeHUM NOTEHLMANLHOT0 OCMOTUYECKOTO faB/IEHNS KNeTOYHOro Co-
Ka MeTo4oM Nna3mMonunsa, onpeaensiv Npu Kako KOHLEHTPaLMM K N O 3 HacTynaeT
Haya/lbHbI M1a3MONN3 —yronKoBbIiA.

Mpu oueHKe M3MEHEHUA OCMOTWUYECKOrO [aB/IEHUA K/IETOYHOro CoKa 6b110
OTMEYEHO (PUC.), YTO MUHUMAbHLIM OCMOTUYECKUM [aBNIEHNEM XapaKTepu3yeTcs
XBOSI pacTEHUI M3 peKpeauMoHHON 30HbI ropofa - LIMKuO mmeHn XXX-netus
B/ZIKCM: 5 kMay P. pungens, 19,8 kMay T. occidentalis.
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Puc. 13meHeHne NoTeHLNanbLHOro OCMOTUYECKOrO AaBieHna y T. occidentalis n P. pungens

1- UMNKnO nmM. XXX-netusi BIKCM; 2 - yn. MepoeB CTaIMHIpaacKon 6UTtebl; 3 —yn. KoMcoMonbCKasi;
4 - yn. MaHdwunosa; 5- yn. MawmHocTpouTeneid; 6 - yn. CtpouTeneit; 7 - yn. K. Mapkca

Y pacTeHuWii cennuTebHOI 30Hbl 0TMeYaeTca pPe3Koe U3MeHEeHWe AaHHOro no-
Kasatens (yBenmueHue npvmMepHO B 10 pa3 Mo CpPaBHEHMWIO C PeKpeauuoHHON 30-
Holi ropoga). Y P. pungens faHHble nokasaTenu BapbupyroT oT 6 KMa go 67,2 kMa,
ay T. occidentalis ot 43,4 kMa fo 79,4 klMa. BO3MOXHO, pe3Koe MoBbILLEHNE Mo-
TeHLMaNbHOro OCMOTUYECKOTO faBNeHWs CBUAETENbCTBYET 00 YBe/IMYEHUU Co-
[epXaHnus pacTBOPUMbIX BeELLECTB C BbICOKUM OCMOTUYECKUM MOTEHUManoMm B
KNieTKax nccnegyembix BUAOB. B Toxe Bpems y P. pungens, npouspacTarolleii B
CenmTebHOI 30He, MOBbILLEHWE JAHHOFO NOKasaTens OblI0 He3HaUNTeNbHbIM MO
CPaBHEHWIO C PaCTEHUAMYW PEKPEaLOHHO 30HbI.

Y U3yyeHHbIX 0C06eil NPOMbILLMIEHHOW 30HbI MOKa3aTe/M OCMOTMYECKOTO
[aBneHus 6blav MakcMManbHbeIMU 1 gocTurann 77,5 kMa 'y P. pungens u 79,9 kMa
Y T. occidentalis. Bo3M0OXH0, BbICOKUIA NOKa3aTe/lb 0CMOTUYECKOTO JaB/IEHUS MO-
XET CBWAETENbCTBOBATb O TOM, YTO PacTeHWs B JAHHOM palioHe MCcCiefoBaHWs
NOABEPXXEHbI CTPECCOBbIM BO3AEWCTBUAM, BCNEACTBME YEro KOIUYECTBO pacTBO-
PUMbIX BELLECTB B KeTKax pacTeHWii noBbllalCb. B Toxe Bpems, nokasaTenu
OCMOTUYECKOr0 aBNeHns KNeTOYHOro COKa Y pacTeHuin P. pungens npakTUYeckm
BO BCEX paiioHax nccnefoBaHns 6bin Hke, Yyem y T. occidentalis, 4To MOXeET 06b-
ACHATLCS BULOBbIMU 0COOEHHOCTAMM [aHHbIX PACTEHWIA.
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BJAUAHUE ®JTYOKCETHHA HA AKTHBHOCTbD
NENTHAWI-AUIIENITHAA3DBI A B CBIBOPOTKE KPOBH KPbIC

Kpyuununa A./1.

accHCTeHT Kadenps! «Obwias 6HoI0rus ¥ GHOXHUMHA»
IMeH3eHcKkoro rocy1apcTBEHHOTO YHHBEPCHTETA,
Poccus, r. [lensza

CeeKTHBHBIH HHTHGHTOP OGPATHOTO 3aXBaTa CEPOTOHHHA (IYOKCETHH IIHPOKO MpHMe-
HAETCA 11 .TeYeHHs AenpeccHH. KOMMOHEHTHI NeNTHAEprHYecKol CHCTEMBI, B TOM 4HCe (ep-
MEHTBI OOMEHa PETY.IATOPHBIX MENTHAOB, MO-BHIHMOMY, BOB.IeUeHB! B NaToreHes 3a0o.1eBaHus
H peaj3alHio aHTHIENpeccaHTHOro JddexTa npenapara. JlaHHoe HcclleAoBaHHe HAMpPABIEHO
Ha H3yueHHe H3MEHEeHHI aKTHBHOCTH NMENTHAHI-THIENTHAa3k A B CBIBOPOTKE KPOBH KPBIC MO-
C:1¢ OIHOKPaTHOTO BBEEHHA aHTHEMPECCaHTa.

Kuouegvie cro6a: JAenpeccHs, NeNTHAKI-IHNENTHaAa3a A, (I)II}'OKCCTHH, CBIBOPOTKA KPOBH.

Jenpeccus sB1j€TCA PaclpOCTPAHEHHBIM MCHXHYECKUM PacCTpOMCTBOM,
NPHYHHON KOTOPOTO CIYKHT AHcOaiaHC MOHOAMHHOBBIX CHCTEM OpraHuiMa [5].
[lpn 3ToM jekapcTBeHHas TepamnHs HanpaBIeHa Ha MOBBILICHHE KOHUEHTPALHH
MeIHaTOpOB B CHHANMTHYECKOH wie;M. Tak, (1yoKceTHH NpHHALIEKHT K Tpyrmine
CEJICKTHBHBIX HHTHOMTOPOB OOpAaTHOrO 3aXBaTa CEPOTOHHHA M LIHPOKO HMCMO.Ib-
3y10TCA 4514 aedeHud [2].

KoMnoHeHTsI nenTHAeprHYECKOil CHCTEMBI TAaKKe BOBIIEYEHB B HTHOIOTHIO
H MaToOTeHe3 AenpeccHH [6]. OTMeueHO H3MEHEHHE YPOBHSA PETYIATOPHBIX MENTH-
IOB B CBIBOPOTKE KPOBH. YTO MOXKET OBITb CBA3aHO C H3MEHEHHEM AKTHBHOCTH
depmenToB X o6MeHa. TlenTuani-annentuaasa A NpUHHMAET yyacTHe B 0OMeEHE
Pery;ATOpPHBIX MENTHIOB H NMCHXO3MOLIMOHABHOMH peryisuud. B paae ucciaeno-
BaHHMi1 ObLi1a BBIABICHA KOPPEALHA MeXKIY HHCEPUHOHHO-A€E;IeLHOHHBIM (I/D) no-
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AMMOP(M3MOM FeHa NenTuaun-agunentuiassl A U ypoBHeM (hepmMeHTa B CbIBOPOT-
Ke KpOBW, MOBbILWEHNE KOTOPOro MPUBOAMUT K YBENIMYEHUIO YPOBHA aHrMOTEH3NHA
Il ¥ CHMXEHWIO YPOBHA BeLecTBa P, UTO MOXeT ObITb pellatoLum (pakTopomM npu
runepakTuBaLmMm runoTanamo-runodu3sapHoil cucTeMbl Npu genpeccun, MpuBO-
JALLeld K yCUNEeHUIO cekpeLnmn KopTusona [4].

Takum 06pa3om, Lenblo AaHHON paboTbl ABUIOCL U3YUYeHWe BAUSHWUS OfHO-
KpaTHOro BBeAEHUA (IyOKCeTUHA Ha aKTMBHOCTW MenTUAun-AunenTugasbl A B
CbIBOPOTKE KPOBU KpbIC.

JKcnepuMeHT npoBoAuca Ha 42 camuax 6efibiXx 6ecnopofHbIX KpbIC Mac-
coin 200-250 r. ®dnyokceTuH BBOAUIM B Ao3e 10 Mr/Kr BHYTPUOPIOLIVHHO B BUAe
pacteopa B 0,9% NaCl. KOHTPO/bHbIM XWBOTHbIM BBOAWAW PaBHbI/ 06beM (K-
310N0rNYECKOro pacTBopa.

AKTVUBHOCTb nenTuaun-gunentugassl A Onpeaensnn B CbIBOPOTKE KPOBU
KpbIC MO TUAponu3sy Kap6oKcubeH30UN-TAN-TN-apr HUHTUAPUHOBBIM METOA0M
yepe3 12 4, 24 4, 72 4 nocne UHLEKLWUW, U BbIpaXanu B HMOMb ru-apr, o6paso-
BaBLUerocs 3a 1 MUHYTY MHKybaLuu B nepecyete Ha 1 mr 6enka [3]. CogepxkaHue
6enka onpegensnu no Lowry [7].

MonyyeHHble pe3ynbTaTbl 06pabaTbiBann CTATUCTUYECKU C MPUBMEYEHUEM
33-kputepus un t-kputepus CtotogeHTa [1].

Mpy OAHOKPAaTHOM BBefeHWM (HIyOKCeTUHA aKTMBHOCTb MENTUAUN-
avnentugassl A B CbIBOPOTKE KpOBM KpbiC BO3pactaet B 3,8 un 4,9 pa3s oTHOCU-
TeNIbHO KOHTPONSA Yepe3 12 4 1 24 4 nocne UHLEKLMUN (PUCYHOK).

1.4
1 1.2

0.s

Puc. AKTUBHOCTb NeNTUANA-AUNenTMUAasbl A Npu feiicTBUU (hNyOKCeTUHA B CbIBOPOTKE KPOBU
KpbIC (HMO/Ib MPOAYKTa, o6pasoBaBLLeroca 3a 1 MUHYTY MHKybaumm Ha 1 Mr 6enka, M = T,
n=4-6). 3aecb: O - KOHTPO/b, W - (1yoKCeTUH 10 Mr/Kr. *** -p<0,001 OTHOCMTE/IbHO KOHTPONSA

B page vccnegoBaHWiA NoKasaHO, YTO CTPECCOBOE BO3AECTBUE, KOTOPbIM
BEPOSATHO SBNSETCA BHYTPMUOPHOLWMNHHAA NHBLEKLWS, BbI3bIBAET YBEIMUYEHUE COAEP-
YaHus BelecTa P, X0NeyMCTOKUHUHA, TUPOTPONUH-PUSIM3UHT-haKTopa B Nnasme,
TaKXe YPOBEeHb 3TWUX NenTUA0B NOBbLILEH NpK fenpeccun [6].

TakuM 06pa3oMm, BBefeHWe (/lyOKCeTMHA BbI3bIBAET ONOCPEf0BaHHOE YyBe-
NNYEHNEe aKTMBHOCTU NenTuauA-AMnenTMaasbl A B CbIBOPOTKE KPOBU, U, Kak
cneacTaune, No-BMANMOMY, BEAET K CHUXXEHMWIO YPOBHS PErynsiTOpHbIX MenTWAOB,
BOB/IEYEHHbIX B Pa3BUTME Aenpeccuun. BeposTHO, UMEHHO M3MEHEHMEM WX YPOBHS
npy NpuemMe npenapara MOXXHO 06BACHUTL YMEHbLUEHNE BbIPAXXEHHOCTU CUMMNTO-
MOB 3a00/1eBaHus.



Cnucox autepatypbl

1. Jlakuu I'.®. Buometpus. Yue6noe nocoGue ams GHOI. Crell. BY3OB, 4-¢ M3iL., mepe-
pal. u non. — M.: Beicur. mik., 1990. — 352 ¢. — ISBN 5-06-000471-6.

2. Paesckuii, K.C. AHTHIENPeCCaHTHI. HefipoXHMHYECKHe acTeKThl MeXaHH3Ma 1aeii-
craug / K.C. Paescknii / Ilcuxuatpus n ncuxodapmaxorepanus. — 2001, -T. 3. — NeS. —
C. 162-166.

3. CoaoBbeB, B. b. AKTHBHOCTE NENTHALAMNENTHIA3b A H kapbokcunenTHia3bl N B
CbIBOPOTKE KPOBH NalHEHTOB ¢ 60.1e3HbI0 Aabureiimepa / B, b. Cososses, M. T. Ienrn // Yp.
6ioxim. xypH. — 2007. - T. 79. - Ne 6. — C. 106-108.

4. Ancelin, M.L. Angiotensin-converting enzyme gene variants are associated with both
cortisol secretion and late-life depression / M.L. Ancelin, LCarriére, J.Scali, K Ritchie,
LChaudieu, J.Ryan // Transl Psychiatry. ~2013. - V. 3. = Ne 11. - P. 1-7.

5. Hirschfeld, R. M. History and evolution of the monoamine hypothesis of depression /
R.M. Hirschfeld // J Clin Psychiatry. — 2000. ~ V. 61. — Ne 6. - P. 4-6.

6. Liang, C. Plasma hormones facilitated the hypermotility of the colon in a chronic
stress rat model / C. Liang, H. Luo, Y. Liu, J. Cao, H. Xia // PLoS One. - 2012. - V. 7. - Ne 2. —
P. 1-9.

7. Lowry, O.H. Protein measurement with the Folin phenol reagent / O.H. Lowry,
N.J. Rosebrought, A.G. Farr, R.J. Randall // J. Biol. Chem. — 1951. — V. 193, - Ne 1. — P. 265-275.

ABTOMATH3HPOBAHHASI HAEHTHO®HKALUA
H30BbPAXKEHHH NbLJIBHEBBIX 3EPEH CO CXOXKUMHU
TEKCTYPHBIMHU IIPU3HAKAMHU

Japuna I'.E.

npogeccop kadeapel No4YBOBEAEHHS, FKOIOTHH H IPHPOONOb30BaHHA [ocyaap-
CTBEHHOTO YHHBEPCHTETA MO 3eMIEYCTPOHCTBY, A-p GHO:1. Hayk, npodeccop,
Poccus, r. Mocksa

Cmaces /I.I., Mbiyenro A.B.
BenyiHe nporpaMMHCTel 3A0 «Llndposbie KapTel MECTHOCTHY,
Poccus, r. Foauusito

Cavocopos I.T".

Hay4Hblii KOHCY1bTaHT, 3A0 «LlldpoBsie KapThi MECTHOCTHY,
KaHA. Teoj1.-MHHEP. HayK,

Poccus, 1. F'oanusiHO

B pesyzieTate aHa1M3a METOJ0B pacmio3HaBaHHs GBLIH ONpedesleHbi OCHOBHBIE TpeGopa-
HHA K mpoueaype BHAOBOH HAEHTHOHKALHH BBICIIHX PACTEHHIT C NOMOLIBIO H300paXeHHH Tek-
CTYpbl TMOBEPXHOCTH MELTbUEBbIX 3epeH. ANpoGaluA MPeLIOKEHHOTO aBTOMATH3HPOBAHHOTO
MOP(O;TOrHYECKOTO aHATH3a MOKA3a1a TOYHOCTh PAacMo3HaBaHHA TEKCTYPh MHKPOCTIOP PaBHYIO
87+13%. IlomyueHHblii pe3ybTaT yGeaHTEbHO 0Ka3bIBaeT BO3MOKHOCTH aBTOMATH3aLHH
MEKIHCUHILTHHAPHBIX HAaYYHO-HCC1E10BATEILCKHX H MPOH3BOACTBEHHBIX MPOLECCOB BHIOBOIT
HACHTH(HKALUHH MBLTRUEBBIX 3€PEH MO HAMPAaBIEHHAM MATHHOIONHA, IKOAOTHA, NaTe0apXeo1o-
FHA, MeIHUHHA H ap.

Kuouesvie ciosa: JIKOIOrHs, TEKCTYpa, Cl'IOpO-ﬂbl.'lbueBOﬁ aHa.TH3, aBTOMAaTH3alHA, CO-
BPECMEHHBIC TEXHOTOTHH, METO.1 Pacno3HaBaHH.
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B nocnefHee BpeMsi BO3pPOC WHTEPEC K BOMPOCY aBTOMATU3MPOBaHHOM
NAeHTUMKaLUM UM pacno3HaBaHWsS MUKPOOOGBLEKTOB GMOMOrMYEcKoil NMpupoabl
no 1306paxeHnsM, MosyyYaeMblM CBETOBOI 3/1EKTPOHHON MuKpockonuein (C3IM).
Cnopo-nblibLEBO/ aHann3 pacno3HaBaHMA MblabLeBbiX 3epeH (M3) u cnop Bbic-
LUNX pacTeHWli TpebyeT BLICOKOr0 MpodeccroHann3ma n 60bLI0ro npakTU4ecko-
ro onbiTa akcnepra. [Ans XapakTepuCcTUKN NPUPOAHLIX 06BEKTOB NPUMEHUMO MO-
HATUE TEKCTypa, Hanpumep, OpHaMeHTaLusa BHELIHEero caoa MMUKPOCMopbl UK 3K-
Tak3nHa [3]. O6uwyto TekcTypy [13 onpefeneHHOro TakCOHa MOXHO OMWcaTb
HabopoM napaMeTpoB: (opma WM pa3Mep MWKpPoobObekTa, hopMa U MOMOXKeHMe
anepTyp, a YacTHYI TEKCTYPY 3KT3K3WHbI - pPasMepoM 1 ()OpMOil MUKPO3NEMEH-
TOB (puc. 1,a).

Puc. 1 Mpumepbl TeKcTyp M3 1 cnop BbICLUIMX PacTeHWIA:
a) anepTypa - 1; 3KT3K3MHa - 2; neperopogka (Tsk) - 3; Aueiika (nakyHa) - 4;
5) npuMepbl TEKCTOHOB, BK/IIOYEHHbIX B pabouyto 6a3y gaHHbIX

Llenbio Hawero nccnefosaHns 6b110 Co3faHne aBToOMaTU3MpPOBaHHOro Mop-
(honorMyeckoro aHanm3sa Mo pacrno3HaBaHWIO 3KTIK3UHbI M3 onpefeneHHOro Tak-
COHa.

[na n3MepeHus n onucaHus TeKCTypbl M306paXeHUs B Hallem uccnefoBa-
HUW BbINM U3yYeHbl CReaytoLe MeToabl: CTaTUCTUYECKNIA - OLEeHNBaeT Mpu3Ha-
KV M306paxeHus, CBA3aHHbIe CO CTATUYECKUMU BbIYMCNEHUAMU BTOPOrO MNOpsAAKa;
reoMeTpUYecKnii - OLEeHMBAET TEKCTYPY Kak KOMOMHALMI0 U3 «31EMEHTOB» WAn
NPUMUTUBOB, NOC/E TOFO, KaK 3M1IEMEHTbI TEKCTYPbl WAEHTUMULMPOBAHbI, NPUMe-
HAIOTCA [iBa OCHOBHbIX MOAX0Aa K aHann3y TEKCTYpbl - BbIYMUC/IEHNE CTATUCTUYE-
CKMX MPU3HAKOB W OLIEHKa MPUHLMMNA PAaCNON0XEHNUS MPUMUTUBOB; CTPYKTYPHbIN
~ OLeHMBAeT TEKCTYpPY MO OnpefeneHHOMY MpaBuny pasMeLLeHns NPOCTbIX TeK-
CTYPHBIX NPUMUTWUBOB (PErynApHOE UAKN NOYTU PErynspHoe NOBTOPEHUE); CMeK-
TpanbHbliA - QYHKUNA Pypbe U BeliBneT-aHann3 [1]; monenbHbIli - MapkoBcKue
Mofenu cnyyariHoro nons [2].

[na aHanusa MeTOAOB pacno3HaBaHMA 6blna NoAroTosreHa pabovas 6asa
[JanHbix (BA), B KoTOpyto BKAOUMAM CIM-n306paxeHns akTak3uHbl M3. Nexos-
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HBIMH JIaHHBIMH ObLTH QOTOH306paXKEHHS B OTTCHKAX CEPOro UBETA, NOTy4HEHHBIC
HaMH ¢ nomoubio GuHOKY:1spHOrO MuKpockona LCD-A34, a Takke AaHHbIE Cre-
LHATH3HPOBAHHBIX HHTEPAKTHBHbBIX 191 (www.paldat.org,
www.pollenwarndientst.at, ponetweb.ages.at, pollendata.org, www.binran.ru). Co-
30aHHas pabouas bl Bktiovasia sankcu L1 157 BHIOB pacTeHHH C Pa3HEIM THIIOM
CKY:IBNTYPbI BHELIHETO €108 MHKpocnopsl (puc. 1,6). 1 ompenesieHHs «CXoxe-
CTH» CPaBHHBAEMbIX JCCKPUNTOPOB HCMOIb30BATH BEIHYHHY 3HAUYEHHA PaccTos-
HHua X3MMmuHra [4].

JI1s pellieHHs MOCTaBIIEHHOH LETH HaM HeoOX0AUMO GBLIO MO TECTHpYEMO-
my n3obpaxenuio CII 13 wnafitu B paGoueit BJl Te m3obpaxeHus, TEKCTypHble
NPH3HAKH KOTOPbIX Hanbo.1ee 6:1H3KH K HCCIeAyeMOMY, T.€. IOX0XHMH CHHTATHCD
u3obpaxkeHus ¢ Hanbo:abNM BecoM. Ipouenypa moHcka cXoxHX H300paKeHHI
BK;1I04a;1a: BBIOOP XapakTepHbIX YYacTKOB TEKCTYphl ~>npenoOpaboTky H300pa-
’KeHHsA => BblAEIEHHE MOUCKOBBIX Mpu3Hakos (I1I1) - c6op ITI1 B nouckosoii Bek-
TOp => BBIYHCIIEHHE AECKpHITOpa = Nouck B B/l «G:amxaiiinx» niobpaxenuii no
OYHKUNH CpaBHEHHA JECKPHNTOPOB —> BBIBOA pe3YIbTaTa MACHTH(PHKAUMH MHK-
poobbeKTa, YyNopAIo4YeHHOro 1Mo BEPOATHOCTH coBnaaeHus. Mcxons u3 pesyabra-
Ta, J€;1a€TCA BBIBOJ O MPHHAANEXKHOCTH Hccieayemoro I13 k onpenesenHomy po-
Ay WM BHIy. B xauecTBe nouckoBoro npHsHaka ObLla npUMeHeHa «pyHKUMA oa-
HOro n306paxeHNA», KOTOpOE BKIIOYAI0 Habop pa3H4HBIX IEMEHTOB, o0pa3y-
IOIHX THIHYHYIO KOHCTPYKLHIO TEKCTYPHBIX MPH3HAKOB WJIH MHKPO3JIEMEHTOB,
KaK NMoKa3aHo Ha pHc.1,0.

Anaiuz Memooos PACRO3HUABUHUA MEeKCY' Db .\IllKDOOébeK”IOG. MapKOBCKHe
MOJEIH OCHOBAHBI HA METOJaX COMOCTABJICHHA Ae(hOpMaLHii, MOITOMY ¢ UX MO-
MOILBIO MOJETHPOBATH HCKaKeHHs H300pa)keHUA M B3aHMHOE pACMOI0KEHHE
Y4acTKOB OJHOPOIHBIX H YC1OBHO HETHIHYHBIX YYacTKOB Ha nosepxHocTH [13. B
LIe;IOM TOYHOCTh BHAOBOH AMArHOCTHKE 3aBMCE1a OT KaueCcTBa TECTOBLIX H300pa-
JKEHHH NOBEPXHOCTH CKY:IbNTYpbi [13 M pesy;IbTaT pacno3HaBaHMs COCTABHA B
cpeareM 45-63%. CTpyKTYpHBIH M CHEKTpasIbHBIH MOAX0AbI HOMbILE OPHEHTHPO-
BaHbI Ha FeOMETPHYECKH NMPABHIbHBIE HTH MOYTH NMPaBHIbHbIE TEKCTYPhI, KOTOPhIE
B C.1y4ae MHKpoOOBbeKTOB 6HO;I0rHYeCKOH MPHPOAB! BCTPEYAKOTCA AOCTaTOYHO HE
4acTo. [eoMeTpHYECKHH NOAX0 OCHOBAH HAa MOHCKE H NOCIEAYIOIEM CPaBHEHHH
KTIOYEBBIX TOYEK H300paXKeHHs, KOTOPBIH PeaTH30BaH B JIOKAIbHBIX JECKPHITO-
pax — SIFT, SURF [4]). CunTaem, 4TO NPHHLIHM TEOMETPHIECKOTO MOAX0Aa MOXKET
He cpaboTaTh B C.Iydae ¢ NPUPOAHBIMH TEKCTYPaMH MO MPHYHHE TPYAHOCTH BBIGO-
pa KJII0Y€EBBIX TOYEK HAa MOBEPXHOCTH H300paxkeHUA. CTaTHCTHYECKHI MOAXOM Xa-
PAKTEPH3YETCA BBIMHCIEHHEM OOMIMX NPH3HAKOB TEKCTYPbI — 3€PHHUCTOCTh, KOH-
TPacTHOCTh, HAaNpPaBIEHHOCTh, THHEHHOCTB, PEry;IApHOCTH M Mp. B kauecTse ome-
patopa naHHoro Merona ucnosib3yloT LBP (local binary patterns), kotopsiii B no-
cllefiHee BpPEMA CTal IIHPOKO MPHUMEHATHCS U1 Paclo3HaBaHHUs TEKCTYP pasHOMN
NpUPOIBL, a4 B KAYeCTBE NOUCKOBOTO NMpPH3HaKa — ructorpamMma LBP (puc. 2). One-
patop LBP npencrapiser kaxabiii mukce:1s H300pakeHHus B BUAE GHHAPHOIO YHC-
713, 3aBUCAILETO0 OT HHTEHCHBHOCTEH COCENHHMX MHkces1el u3obpaxenns. OH uHBa-
PHAHTEH K MOBOPOTy H300paXkeHHS; K APKOCTH OCBELUEHHS; IPOCT B peaTH3aluH.
CuntaeM, 4To A4 3p(PEKTHBHOTO CPaBHEHHS TEKCTYDP NMPH PaCIIO3HABAHHH OpHa-
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MEHTALMN 3KTIK3UHbI PasHbIX BWAOB PacTeHWi, 4YMCNO0 KOTOPbIX MNpeBbllaeT
300 OO0 nepcrnekTUBEH CTaTUCTUYECKMIA NMOAXOA.

Bpems Bpems
Puc. 2. CpaBHeHMe pasHbix TekcTyp M3 (a) Ha LBP-ructorpammax (6)

Mpoueaypa aBTOMATU3NPOBAHHOTO MOPMONOrNYECKOro aHanmsa. Pesynb-
TaT pacnosHaBaHWsA BMAOBOW NpuHagnexHoctn no C3IM-n306paKeHNAM IKTIK3N-
Hbl C Ucnonb3oBaHMeM LBPU2Bi coctaBun B cpefHeM 62+17%. B cneyunanbHOM
nccnefoBaHMmn 66110 YCTaHOB/IEHO, YTO BbICOKYIO OLWMOKY - A0 30% B KayecTso
npoueaypbl pacrno3HaBaHWA BHOCUT pasmep (parMeHTOB (TWMUYHBIA Y4acToOK)
TekcTypbl. [oaTomy Mbl npumeHunu metog extended LBP (eLBP), koTopblil yuu-
TbIBAET OKPECTHOCTM MPOM3BOMILHOIO pajuyca C MPOU3BOMIbHLIM YWUCIOM 3Haya-
WX nuKceneid. TO peLleHMe MO3BOSIMIO MOBbLICUTb KAYecTBO Pacrno3HaBaHWs
TEKCTYpbl pasHbiX M3 go ypoBHA 74-100%.

3aknoyeHune

PaspaboTaHa mpouegypa BMAOBOW WAEHTU(MMKALMWN BbICWIMX PacTeHU Mo
N306paKeHNAM CKY/NbNTYPbl MOBEPXHOCTU 3 CO CXOXUMU TEKCTYPHbIMU MpU-
3HaKaMu. BbluncrneHne o6LWMX MPU3HAKOB TEKCTYpPbl (3€PHUCTOCTb, KOHTPACT,
HanpaBNeHHOCTb, IMHENHOCTb U Ap.) OCHOBaHO Ha onepatope eLBP (extended
local binary patterns). Anpo6auus npegoXeHHOro aBTOMaTU3MPOBaHHOIO MOp-
(honornyeckoro aHanmnsa no 6ase faHHbIX n306paxeHnin CAM M3 (gns 157 Bugos
pacTeHuid) foKasaTeNbHO NPOAEMOHCTPUPOBaANa, BbICOKUIA pe3ynbTaT pacno3Hasa-
HWSA TEKCTYPbl MUKPOCMOP paBHbIiA 87+13%.
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BJIHSIHHE ®U3HUYECKOMI HATPY3KH
HA ®U3HUYECKOE PA3BUTHE IOHBLIX [IJIOBLOB

Mupzaéerosa D.H.

CTapluHil NpenoaaBaTe:Ts Kadeapsl CHIOPTHBHOTO 03JI0POBIEHHH
AHIHKAHCKOTO rOCY1apCTBEHHOTO YHHBEPCHTETA,
Y36eKkHCTaH, . AHAHKAH

Myararnconoea HM.

CTyAEHTKAa AHIHKAHCKOTO FOCYIapCTBEHHOTO YHHBEPCHTETA,
V36ekucTaH, r. AHOHXKAH

B crathe BIHAHHE (H3HUECKOil HAarpy3KH Ha (M3HYECKOE Pa3BHTHE IOHBIX ILIOBLOB. A
TakKe (GH3HYIECKOE Pa3BHTHE, H HEKOTOpble (hII3HYECKHE MOKa3aTe;H HMEHHO YYEeHHKOB dyT-
60;1bHaA WIKOTBI.

Kuovegvie croea: qnmmecme Pa3BHTHE, COMAaTOMETPHs, KH3HCHHAA EMKOCTD TETKHX,
4acTOoTa AbIXaHHs, aHTPONMOMETPHA, MBIIICYHAs CH.TA.

B naweii Peciy6:1ke nposoaurcs 60:bluas pabora Mo BOCIHTaHHIO BCECTO-
POHHE pa3BHTOro nmoko;eHus. IonreepxkaenneM tomy caayxat [loctaHoB:ieHus U
MHOTOUYHCIICHHBbIE 33aKOHBI, MOCBSIICHHbIE BOCMHTAHHIO FapMOHHWYHO Pa3BHUTOrO,
(GH3MYECKH 310POBOTO AYXOBHO 3PEJIOro MOAPACTAIOLIEro MoKoieHHs. HeoTheM:te-
MO# COCTABIAIOLUEH BOCIHTAHHA FAapMOHHYHO DPa3BHTOrO MOKOJIEHHSA ABIAETCA
cnopT. M3 Bcex BHAOB CIOPTHBHOH NEATEILHOCTH M1aBaHHE ABIAETCS CAMBIM BakK-
HbIM JUIA BCECTOPOHHETO (PH3HYECKOTO pa3BHTHA, TaKk Kak B 3TOM BHIE cropTa
YHacTBYKOT BCE BHIAbI MBLILIEYHOH CHCTEMbl oprann3Ma. Msyuenne ¢usmosiornye-
CKHX M3MCHEHHI OpraHHW3Ma IOHBIX TI0BLIOB HMEET BaXKHOE 3HaYeHHe A MPOTHO-
3HPOBaHH JEHCTBHA JaHHOrO BHAA CITOPTa Ha pa3BUTHE NOAPOCTKOB 13-14 e,

B pe3yibTaTe MHOTOYMCIIEHHBIX HCCIENOBAHHI CNIOPTHBHOrO O0TGOpa Gbl
onpeaenéH paa reHeTHYECKHX MOP(OIOrHYecKHX MoKasaTesniel, KOTophle MO3BO-
JIAIOT OLUEHHBATh NEPCNEKTHBHOCTh CMOPTCMEHOB-TLIOBLIOB HA KOHKPETHOM 3Tane
MHOTO/IETHEN MOAFOTOBKH.

Hawe#l uesbio sBHI0CH H3yueHHe (HH3HOIOTHYECKHX H MOP(OI0rHYECKHX
KPHTEPHEB 0TOOpa MOAPOCTKOB B 32aBHCHMOCTH OT LTHTEILHOCTH 3aHATHIl M;1aBa-
HHEM. B HccilenoBaHHH NMPHHHMAIM y4YacTHe MOAPOCTKH, 3aHMMAIOIHECS M11aBa-
HHEM B CNELHATH3UPOBAHHON JETCKO-IOHOLIECKOH LIKO:1e OTMMIIMACKOrO pe3epBa
B r. AHankaHe. HcneiTyeMble OBLIH pasfedeHbl Ha TPYNObl B 3aBHCHMOCTH OT
BpEeMeHHU 3aHATHA T1aBaHueM. Beero HecienyeMeix 6110 27 ni1oBuos. B nepsyio
rpynny sourio 9 noapoctkoB 13-14 jieT, 3aHUMAIOLIHXCA NIaBaHHEM OKO10 6 Me-
caues. TpeTeio FpyIiNy COCTAaBHIH Takke 9 MOAPOCTKOB, 3aHHMAIOLMXCA I1;1aBa-
HHeM 6oiblie rofa. Y BCEX HCMbLITYyeMBbIX GbLIM NPOBELEHBI COMAaTOMETPHUYECKHE
(poct, Macca Teja, OKpY:XKHOCTh Oeapa, MbllleyHas CHa CNIHHBI, OKPYXKHOCTh
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TPYAHOi KJIETKH B MOKOE, HA BAOXE M BBIIOXE, MBIIIEYHAA CH1a PYKH) U dH3HO-
MeTpHYeCKHE (AKN3HEHHas €MKOCTb JIEFKHX, 3a/lepXKa AbIXaHHs, YacToTa AbIXa-
HHs. apTepHaIbHOE JaB/IeHHE) H3MEPEHHE A0 H MOC;Ie CTAHAAPTHBIX (H3HYECKHX
Harpy3oK.

Bcero nposeneHo 511 namepenuii. [1o1ydeHHble pe3y IbTaThl CTATHCTHYECKH
obpabotanbl Metoniom CteroieHTa-Oumepa. [To gaHHBIM. B TPEX TpyTNax HCObITY-
eMBIii POCT MPaKTHYECKH He OT.IHuaics: B neppoil — 148,3+7,2 cMm; BO BTOpOIi —
148.5+3.3 cM; B TpeThei — 151,1+3,0 cM cOOTBETCTBEHHO. AHaIOTHUYHBIE PE3Y.lb-
TaThl MOIYyYeHBl H TIPH W3MEPEHMH Macchl Tejla: y pebAT mepsoil rpynnet —
31,6+£7.2 kr; Bo Bropoii — 38.5+2.5 kr; B Tpetheit — 38,4+1,7 kr. U3mepenue
OKpPYXHOCTH Oezipa MOKasa;1o, YToO MpPH JUTHTEIbHBIX TPEHUPOBKAX OKPYXKHOCTDb
Geapa CYIIECTBEHHO YILIOTHAETCS B pasMepax. ¥ MOAPOCTKOB MEPBOH H BTOPOH
rpymn 3TH NoKa3aTelH OJIMHAKOBBIE, @ Y TLIOBLOB TPEThEMH IPYIILI — CPABHHTE;1b-
Ho Gosibtie (p<0,01). bospmne pa3inuns B pa3BUTHH MBIIIEYHOI CHIbI BBISBIICHBI
B NIOKA3aTe:1AX MBIICYHO# CH:IbI clMHBL. Tak, B HAYaIbHOI Ipynne MeliieyHas CH-
J1a CUHbl cocTaBaseT — 29,4402 kr; Bo Bropoit — 32.9+0,1 kr. JntebHele CH-
cTeMaTHYECKHe 3aHATHA ILTaBAHHEM CYIECTBEHHO YBETHYW.TH 3TOT MOKasarelb y
NOAPOCTKOB TpeThel rpynmbl-45,2+0,1 kr.

B nokasare;isx o0béMa rpyaHOi KJIETKH B MOKOE, NPH BAOXE H BBLIOXE Y
NOJAPOCTKOB MEPBOH M BTOPO#i IPYNN CYLIECTBEHHBIX Pa3THYHH HE BBIABIECHO, B
TpeTbeil Ipymnme HCMBLITYeMbIX HA0II04a10Ck YBEIMYEHHE 3THX MOKa3laTeneH
(p<0,001).

OTH JaHHBIE CBHIETEILCTBYIOT O TOM, YTO OLUIYTHMbIE MOP(OIOTHYECKHE
H3MEPEHHS OPraHH3Ma y MOJAPOCTKOB MPOABIAIOTCA Yepe3 JOCTATOUHO LIHTEIb-
Hbl¢ 3aHATHA TL1aBaHHEM. BaxHBIM mokasaTteneM (pH3MUecKOro pa3BUTHS opra-
HH3Ma ABIAETCA COCTOAHHE KapauO-pPeCITpaTopHoil cucTeMbl. B Haummx uccaeno-
BAHHSAX XH3HEHHas EMKOCTb JIETKHX B TpeTbeil Ipyrie MOApOCTKOB Oblsla Bblllle
(2.0£0,2 51), ueM y moapocTkoB nepBoii u Bropoii rpynn (1.6+0,1 1 n 1,6+0,5 1)
COOTBETCTBEHHO.

B mTepatyphl MMEIOTCS MHOTOYHCIIEHHbIE cBeleHHs 00 >ddekTHOM HC-
N0;1b30BAHHH XPOHHYECKOH (MPHUPOHOH) H NPEPLIBUCTOH (IKCTIEPHMEHTAILHOI)
THIIOKCHH U1 MOBBbILICHHS (hH3HUECKOii paboTOCMOCOOHOCTH CMOPTCMEHOB
[H.A. Aramxansu. 2001, H.A. Apmasckuit 1974, B.JI. Kapnman 1985] Oanako
H3y4Y€HHe ITHX BOMPOCOB B OHTOrEeHe3e NMPH FHMOKCHYECKHX BO3JCHTBHAX MOCBS-
IeHbl  enuHuuHbie HccienoBaHus [A.l. XpunkoBa, M.B. Antponosa 1982,
H. Tumymxun 2007).

H3BecTHO, yTo KpUTepHeM oLleHKH obureit Gpu3nyeckoi paboTocnocobHOCTH
ABIAETCA yPOBEHb MAaKCHMAILHOTO NOTPe6iIeHHs KUCI10pOo/a, KOTOPBIA 3aBHCHT OT
PyHKuUHOHAIBHBIX PE3EPBOB CHCTEMBl JBIXaHHA., KpPOBOOOpAlLICHHS H KpOBH
[2.M. Kou 1982, 3.5. beouepckoreknii 2005] IMosydyeHHble faHHBIE MO3BOSIAIOT
32KII0YHTB, YTO CHCTEMATHUYECKUE 3aHATHS TLIABAHHEM BiIMAIOT Ha POCT H Pa3BH-
THe feteii U noapocTkoB. 3aHATHE ILIABAHHEM OCOOGEHHO BaXHO 1 YKPEILICHHUS
COCTOAHHA KapANO-peCMPATOPHOI CHCTEMBI.

Cuaucok JHTEpaTyYphI
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HEKOTOPBIE ®YHKIIHOHAJIbHBIE TTOKA3ATEJH ®UIHYECKOI'O
PA3BHUTHSA YYEHHKOB CIIOPTUBHOI'O KOJUIEXA

Mupsabexosa ®.H.

CTaplUHil npenoaaBaTe:lb Kageapsl CMOPTHBHOTO 030POBIEHHH
AHAHXKAHCKOTO FOCYIapCTBEHHOTO YHHBEPCHTETA,
VY306ekucTaH, I. AHIHXKaH

Mynaanconosa HM.
CTYJEHTKa AHAHXaHCKOTO FOCYapCTBEHHOTO YHHBEPCHTETA,
V36ekucraH, r. AHAHXKAH

Kooupoea C.C.

aCCHCTEHT KadieApbl CIOPTHBHOTO 0310POBICHHH
AHIHXXaHCKOTO TOCYapCTBEHHOTO YHHUBEPCHTETA,
V36ekHCcTaH, I. AHIHXKAH

B cTaTee oprann3m pedéHKa sBIAeTCA CIOKHOI caMoynpasistoweii cHetemoii. OH pa3-
BIIBAaeTCA MO BIHSHHEM F€HETHYECKOH Mporpammbl H BHELIHHX akTopos. IlpaBuiabHoe ¢op-
MHPOBaHHE (PYHKIIHOHATLHOrO COCTOSHHS OPTaHH3Ma BO BPEMA MOIOAOCTH MOXKET CYAKHTb OC-
HOBOH KPEMKOT0 310pOBbs B 3PEIOM H CTAPYECKOM BO3pacTe.

Kouesbie cr06a: pu3Hueckoe pa3BHTHE, YYeHHK, CIOPT, GYHKIIHOHATbHbIE MOKA3aTeIH.

B HacTosiee Bpems Halle rocyaapcTso o6paiaeT oTAe1bHOe BHHMaHHE Ha
TO YTOOBl HaceslcHHE H B OCOGEHHOCTH MOIOAEXKb 3aHHMATaCh (QU3HYECKHMH
ynpaxHeHHAMH. C CBA3H ¢ ITHM OIHUM H3 BaXKHeHIIHX Npob:ieM CopTHBHOMN (u-
3HOJIOTHH ABIAETCA H3Y4YEeHHE aflanTalliH CepACYHO-COCYOHCTHI CHCTEMBI MOA
BiIHAHHEM (QuU3HYECKHX Harpy3ok. CucTeMa KpoBOOOpalLeHHs UMEET ocoboe 3Ha-
YEHHE B J0OCTaBKE aTMOC(EPHOro KHC:10poaa 1511 paboThl MbILIL H OPraHos. [lox
BJIMAHHEM NOCTOSHHOIO YKPEILIEHHA OPTraHH3Ma € MOMOILbI0 PU3HYECKHX YIIpaK-
HEHHH B paboTe cepreYHO-COCYMMCTDHIH CHCTEMBI PA3BHBAETCA aNanNTALIHOHHBIE
¢GyHKUHOHABHBIE H3MEHEHHS, @ TAK)Ke HAYT MOP(O;IOrHYIECKHe HIMEHEHHS B aM-
napare KpoBOOOpaILEHHA H HEKOTOPHIX BHYTPEHHHX opraHoB. Takoe H3MeHeHHE B
OpraHu3Me CIOpPTCMEHa JAET pocTy (GHM3HYECKOH TPYAOCHOCOOHOCTH, a TaKke
OBICTPOMY M MOCTOAHHOMY BBINIOIHEHHIO QHIMYECKHX Harpy3ok [4, 3, 5]. B ouen-
K€ KaTeropHH 3aKaT1EHHOCTH CMIOPTCMEHOB BMECTE ¢ COMOTOMETPHYECKHMH MOKa-
3aTEIAMH TaKXKe YYHTBIBAETCA CKOPOCTh (PYHKLIHOHAIBHOrO H GHOIOrHYECKOro
pa3BuTHa opraHu3Ma [1]. OcobGeHHbIM ABiseTca HaliloneHHe QYHKUHOHAIBHBIX
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noka3zate:ied Takix kak kosinuecTBo YCC cepauebuenns, aprepHaibHOe-KPOBAHOE
nIaB.IEHHE, KH3HEHHAs eMKOCTh J1EMKHX, AHHAMOMETPHS PYKH.

OO0bekToM Hab:IOIEHHS CTATH YYEHHKH AHIHKAHCKOIO CIOPTUBHOTO KO.I-
sexa, 3aHUMarlolHecs 60kcoM B Bo3pacte oT 13 1o 18 J1er, a Takke KOHTPOIIbHbIE
rpynMbl B KOTOpbi€ GBLIH MPHBIEYEHBl YUEHHKH 0011e00pa3oBaTeIbHbIX LIKO H
akaJeMHYeCcKHX JuueeB. B Hab:ronarebHbIX Tpymilax B COCTaBe KOTOPbIX 25
MaIbUHKOB ObLTH H3MepeHBl KH3HEeHHas eMKocTh J1érknx, UCC, a Takxke apTepH-
albHOE-KpOBsAHOE AaBieHHe. B3aTble HTOTH ObLH CTaTHCTHYECKH 00paboTaHsl.

B yc:1oBHAX CIOPTHBHOH JeATeIbHOCTH 60:1bliIasg Harpy3ka HakIaJbiBaeTcsa
Ha BHELIHIOW IbIXaTEeABHYIO CHCTeMy opraHu3ma. [loka3arei BHellHeH Obixa-
TE1bHOM CHCTEMBI 00ecnedyHBatOT 3PPEKTHBHOCTD NEATEILHOCTH KapaAHOpeciHpa-
TopHOH cHcTeMbl. OCHOBHBIM MOKa3zaresleM (YHKLUMOHAIBHOTO COCTOSAHHS BHELI-
Hell ABIXaTe;TbHON CHCTEMbl ABJIAETCH BEHTHIALMA JIErkuX. BeHTHAauMA JErkux
ompeaeIaeTca KOINYECTBOM BO3/lyXa MPOXOJHMOM uepe3 [€rkHx 3a 1 MHHyTY.
TMoka3are.lb BEHTHIALMU JIETKHX OnpeaeIseTcs riyOHHOH 1 KOIHYeCTBOM IBHKE-
HHA AbixaHug. 14 onpeneieHHs MakCHMAaIbHOH TTyOHHBI JIBHXKEHHS IbIXaHHA
MCMO:Ib3yeTCA MOKa3aTeb KH3HEHHAs eMKOCTh 1Erkux. JKu3HeHHas eMKOCTb J1€r-
KHX COCTOMT H3 IBIXaTe:IbHOTO BO3/yXa, 106aBOYHOTO H pe3epBHOro Bo3ayxa. [lo-
c1e onpene;ieHHs )XU3HEHHOH eMKOCTH JIETKHX HMeeTCs BO3MOXXHOCThL NMpHOIH3H-
TEIbHO Y3HATh MaKCHMAIbHBII AbIXaTe;IbHBIA BO3AYX, a TaKXKe ONpERe;UTh 3¢-
(eKTHBHOCTD BEHTH.IALMH 1ETKHX.

XKu3HeHHas eMKOCTb ;1ErKHX ABISeTCS OCHOBHBIM MoKa3aTesleM (PyHKIMO-
HATLHOTO COCTOAHHSA BHELIHEH AbIXxaTe;IbHOI cuctemsbl [2]. Ero pa3mep 3aBHCHT OT
pa3mepa JIETKHX H cHibl MexpEOepHbix MbImi. [Tpy MakcHMabHOM BpeEMEHH pa-
60Tbl a’poOHl AbIXaTe:IbHbIH BO3AyX AocTHraet 50-55% oObema kHByuecTH JI€r-
Kux. U3BecTHO, yeM 0o:lbllle KOIMYECTBO ABIXATEIBHOrO BO3AYyXa, TeM MEHbLIE
PacxXoayeTcss KHCIOpOX OpraHH3MOM H HaoGOpOT, ¢ YMEHBIUEHHEM KOIHYECTBa
JbIXaTeILHOTO BO3[yXa PAcTET KOIMYECTBO ABHXKEHHS AbIXaHHUA B HTOre Ompeje-
JIeHHas 4acTb NoTpeb;IeHHOro KHC:10poJa OPraHu3MOM pPacxoldyeTcs LId AesTe b
HOCTH MBILLLL AbIXaHHS.

B xozxe HaG:ioneHHs aHAIH3 B3ATHIX JAHHBIX MOKA3bIBACT, YTO ¥ YHEHUKOB
obenx rpynn nokaszare;ib 00beMa JKHBYUECTH JTErKHX PACTET C YBEIMYEHHEM BO3-
pacta. Pa3nuiua ¢ poctoM Bo3pacTa ctarHcTHYeckH HeusbexHo (P<0,05). OxHako
H Y YYEHHKOB CIIOPTCMEHOB, M Y LIKO.IHHKOB Hab.110Aa10Ch HH3KOE CHHXCHHE
rooBoro pocra B mpomexyTke Mexay 15 u 16 jer.

BbL:10 onpeneneHo uTo cpeaHHe MOKA3aTe;TH YYEHHKOB CIIOPTCMEHOB ObLIH
HaMHOTO BbILlE 4€M Y TeX. KTO He 3aHHMAeTCs CMOPTOM H 3TH PadIHYHA ¢ CTaTH-
CTHYeCKOH TOUKOIf 3peHHs Hen3meHHbI (P<0,05).

CrenyrommM marom ObLTIO BBLIMHUCIEHHE XH3HEHHAs €MKOCTh JIETKHX H
“KH3HEHHBIH MHIEKC» YYEHHKOB ¢ YYTOM Beca Tela, a Takke Hab:Ioaa1ocs ero
AHHaMuKka Bo3pacTHoro nepuona. Ilpouecc aHa3a onpene:In:1, YTo Nokas3aTeIH U
OKH3HEHHBIH HHIEKC» Y CTIOPTCMEHOB M y HIKOJIBHHKOB B Bo3pacte ot 13 go 15
-1€T Golbile yeM Y yueHHKOB B Bo3pacTe oT16 1o 18 ieT. DTOT Ciiydaii MOXKHO
Pa3bACHHTL TeM 4TO GBLIO HAPYIIEHO COOTBETCTBHE MEXIY CHCTEMON IbIXaTe:lb-
HOro annaparta W pasBUTHEM ObIXATEILHONW CHCTEMbl., YMEHBUICHHE KOIHYECTBA
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BO3lyXa B 00bEME KHBYUECTH J1ETKHX OTHOCHTEIBHO 33 CUET npHbaBeHHs 1kr B
Maccy Tes1a MOKa3biBaeT, YTO Jaxke €CJIM MbILIeYHAsd Macca YUeHHKOB YBEIHYHBa-
€TCA, TO U3HEHHasA eMKOCTD JIETKHX OCTAéTCA HEH3MEHHBIM, TO €CTh HE YBEIHYH-
BaeTcH.

KosmuectBo cepauebHeHnii api1seTca caMbIM ;1a0HIIBHBIM MOKa3aTeleM B
CEpACYHO-COCYAHUCTHIH cHcTeMbl. TlocToAHHBIE yNpa)KHEHHs 110 CNOPTHBHOMY 3a-
KaJIMBaHHIO B HTOTE YMEHBINAIOT KOSTHYECTBO CepALieOHEHHH B CMIOKOHHOM cocTo-
aHuH [1]. OueHuBas nokasareu cepauebHeHHs B CMOKOHHOM COCTOSHUH HYXHO
YYHTBIBATh €70 CBA3AHHOCTh C BO3pacTOM H (HH3HYECKO#H aKTHBHOCTBIO.

U3 B3aTble pe3y;1bTaTOB OLLIO OMpEAEIEHO, YTO CPEAHHI MOKa3aTeslb KO-
4ecTBa cepaleOHEeHnH yueHHKOB CTOPTCMEHOB MeHbLie oT 1,8 mo 2,3 pa3a 3a mu-
HYTY 110 CPaBHEHHIO CO BCEMH BO3PAcTaMH LIKOIbHbIX YUEHHKOB., JTH Pa3sHHLIbI ¢
CTATHCTHYECKOH ToukoH 3peHHs HensMeHHb (P<0,05). HabGaioaenue nokasasio,
YTO CaMblii BBICOKHH II0OKa3aTe/lb KOJIHYeCTBa cepaleOHeHHH Yy IIKOJILHHKOB B
Bo3pacte 13 et (80,4+0,4), a caMblii HU3KMII MOKa3aTeb ¥ YUEeHHKOB 3 Kypca
CnOpTHBHOTO KosLTexka (71.2+0,69).

IocTosanHoe 3aka;MBaHHe HH3HYECKHMH YNpPa)KHEHHAMH O0OCTPAET BiIHA-
HHe 3a0;1yaMBIIEro HepBa Ha cepiile M NPHBOAMT K YMEHBUICHHIO KOIHYECTBA
cepauecOneHny. B TakoM cOCTOAHMH OPraHH3M YIOBIETBOPAET CBOK MOTPeGHOCTE
B KPOBH 3a CUYET YBE;IHYEeHHS 00bEMa CHCTOIMKH cepaua. Bmecte ¢ sTum npu
60,Ib110M KOSIMYECTBE cepALEOHEHHA Y YYEHHKOB, HE 3aHHMAIOLLMXCA CIOPTOM
HMEI0 MECTO GOIBIIOro CMpoca Ha KHCI0pPOI MpPH CMOKOHHOM COCTOSIHHH MHO-
Kapza.

C Hameil TOUKH 3peHHs OTHOCHTETBHO HH3KOE KOIHYECTBO CEPRIIEOHEHHH y
CTMIOPTCMEHOB COXPaHAET HX OT «pa3pylLIeHHi» MHOKapAa cep/lla H HMEET BaXKHOE
O03JI0POBHTEILHOE 3HAYCHHE YEM Y TEX, KTO HE 3aHUMaeTCs CIIOPTOM.

ApTepHaIbHOE NaB.I€HHE YYEHUKOB ABIAETCA MHTEIPATBHLIM MOKa3aTe;leM
CEPAEYHO-COCYAHCTHI CHCTEMBI H BCETAa OTHOCHTEILHO BbICOK. M3yueHue apre-
PHAJIBHOTO JaB;ICHHA y CMOPTCMEHOB HAaéT OLUCHHTH MOKA3aTeIb 3aKATEHHOCTH,
TaKxKe UMEET GOsIbIIoe 3HAYCHHE NPH ONpe/Ie;IeHHS COCTOAHHA OpraHHu3Ma ao 6o-
JIC3HH H BO BpeMs 00:1€3HH.

IoBsllIeHHOE apTepHaIbHOE JaBiIEHHE CBA3AHO CO MHOTHMH (aKTopamH,
CpeIM KOTOPhIX OCHOBHBIMH CHHTAIOTCA 00BEM CHCTOIMKH cepaua U nepupepuye-
CKO€ MPOTHBOMNO;I0KHOCTb TEUCHUA KPOBH.

M3 autepaTypHBIX HCTOYHHKOB MOXHO Y3HaTh, YTO apTEpHATBHOE JaBICHHE
noBbILIAETCs ¢ pocToM Bo3dpacTa [1]. [loka3atenn aprepraiibHOe AaBicHHE (CHCTO-
JIMYECKOE, IHACTOIMYECKOE) MPH CMOKOHHOM COCTOAHHH y BCEX BO3PACTHBIX
Tpynn, U Y CMOPTCMEHOB H HE 3aHNMAIOLIMXCSA CMOPTOM MOBbILLIAETCA C POCTOM
BO3pacta. Y yYCHHKOB CMOPTCMEHOB caMbiii 60:1bLIOH TOAOBOW MpPHPOCT
(3.8 pr.cT) npuxoaurca B npoMexyTke 18 ul9 jetT, a y y4eHHKOB WIKO; caMblii
60.1b1110¥ ronoBoi npupocT (3,3 pr.cT) B mpoMexyTke 14 1 15 ;1e1. B ueiom B ne-
proae Hab:ar0ACHHA H Y Hab:110AaTeIbHONH TPYNNBI H Y KOHTPOIBHONM rpynnbl CH-
CTO;IHYECKOE JaB;ICHHE NOBLICH;10Ch Ha 11,8 pr.cT.

JlnacTo;inueckoe AaBiieHHE TOXKe MOBBILANOCEH C POCTOM Bo3pacTa. 01080
pOCT y CIIOPTCMEHOB B MpoMexyTke Mexay 17 u 18 jer Gbll caMbiM BEICOKHM
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(3.5 pT.CT). A y y4EHHKOB IHKO;1 BLICOKHIi poCT (3,2 PT.CT) MHHMMAILHOTO 1aBile-
uHg HabIr0aa10ch B MpoMexyTke oT 15 1o 16 s1et. Pe3koe yBe:1MueHHe KpoBSHOro
aBI€HHS Oa’10 MOHATh, YTO IOHOINECKHH OPraHH3M MepeltesT B OpraHu3M cTapiie-
ro Bo3pacrta. B nesoM onpene;iuiiocs 94To nMOKasaTeId CHCTOIHYECKOrO H AMACTO-
JIMYECKOTr0 JaBIE€HHA BbICOKH Yy BCEX CMOPTCMEHOB, 4eM Yy Hal:lonaBLINXCA ydye-
HHUKOB, HE 3aBHCHMO OT Bo3pacTa. Pa3HHLbI BEIABIEHHbIe NPH HaOII0JEHHH C CTa-
THCTHYecKO#H ToukH (P<0,05).

Htak, y y4eHHKOB CIOPTCMEHOB YacTH KHCIOPOIHOH TPaHCMOPTHOH CHCTe-
Mbl OTHOCHTEIBHO UMEKOT MOTOKHTEIbHBIE H3MEHEHHSA YEM Y TEX, KTO HE 3aHHMa-
er1cs CIOPTOM.
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BAKTEPHO®ATU: COBPEMEHHbBI CITOCOB JIEYEHUS
BAKTEPHAJILHBIX 3ABOJIEBAHUH

Heodopesosa 1.1.

cTyneHTKa kadeapsl boTexHOI0rHH H OpraHH4ecKoi XHMHH,

HauunoHabHbIi HccIenoBaTe;1bCKHii TOMCKHIA NOTUTEXHUYECKHI YHHBEPCHTET,
Poccus, r. ToMck

B crarbe mpeacTaBiaeHsl GakTepHodard B kauecTBe GesomacHoro H 3¢p¢deKTHBHOTO Mo
CpaBHEHHIO ¢ aHTHOHOTHKAMH BHIa jcueHHs GakTepHatbHBIX MHOEKUHH, Takxke 0COOEHHOCTH
B3aHMozeHcTBHA (aroB ¢ MaToTeHHBIMH MHKpoopraHusmami. OcBpellleHa TeMa CO31aHHA KO-
Jekuny 6akTepHodaros, nepeuHcIeHbl NPHMephl 6akTepHodaroBeIx NPoH3BOICTB B PoccHu.

Kuoyesvie c1oea: OGaktepHodary, OGakTepHaibHble HHOEKUHH, TNpenapatsl 6akTe-
pHodaros, Mpom3BoaCTBO, KOLTEKIHS GaKTepHodaros.

Kaxaplii nens, kaxaeiif U3 Hac cTaTkMBaeTcs ¢ GaKTEpHAMH H BHPYCaMH.
XoTs Ml He MOKeM YBUIETH HJIH MOYYBCTBOBATh HX HA OLUYMb, Mbl MOXEM 3aMe-
THTb UX BIMsAHME Ha OKpYkKawllylo cpeay. JlocTaTouHO JIHIIb BCTIOMHHTH O TOM,
TO MHKPOOPraHH3Mbl KHBYT M Pa3MHOMXAIOTCA BHYTPH HAaC M HIpaloT HE3aMeHH-
MYI0 po;1b B Hawem MeTabo:1i3Me. [ToMHMO Toro, 6aKTEpHH OKPYXKaloT Hac H CHa-
PYXH: Ha Te:te, B Bone, MHILE H BO Beell OKpykaromeii cpee. X HacTO;IbKO MHO-
TO, 4TO naxe TpyaHO MpenCTaBHTB, YTO CYIUECTBYET APYTOil, HEBUAMMBI HaM
MHKPOMMP, sxiBYyLLHiT O cBOMM 3aKoHaM [1].

Onnako, BcTpewaloTcs M MATOreHHbie, GaKTEpHH, KOTOpbIE MOTYT HaM
HaBpenuTs, a ec:in TouHee, BHI3BATH cepbe3Hoe 3a0oieBaHHe, HAYMHAA OT O00bIY-
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HOH B Hallle BPEMs aHTMHBI M 3aKaHYMBas CMEPTOHOCHOH cHOGHpckoi A3Boi. Ca-
MO€ CTpaulHOe B TakMX 6aKkTepHalbHbIX HH(EKLMAX, HTO OHH OYEHb JIETKO Tepe-
JaloTca Mexkay GaKTEpHOHOCHTEIEM H MOTEHIUHATBHOM «KepTBOi». CymecTByeT
MHOXECTBO MyTel 3apaKeHHs, OT MPAMOTo KOHTAKTa ¢ GO;TbHBIM, 10 YNOTpebie-
HHA 3apaXX€HHOH BObI HTH MHULLH, YTO MOXET CTATh NPUYHUHOH Pa3BHTHA CHIBHBIX
3MUaeMHi, 00yCTOBICHHBIX GOIBLIMM KOIMYECTBOM CTpajalolux oT Gosie3Hei
ocobeii [1, 2].

C pa3BHTHEM u€10BEYECTBA, ObLTO BBIACHEHO, YTO MHOTHe 3a60:1eBaHHA
00yC;10B;1€HBI KH3HEAEATETBHOCTHIO IATOTEHHBIX GaKTEpHii B 3apaKeHHOM Opra-
HH3ME, @ TAKKE OBLIH OTKPBITHI METOMBI jTeYeHHs Takux HHpekunii. CaMbiM pac-
NPOCTPaHEHHBIM B Hallle BPEMs ABIAETCH NpHEM aHTHOMOTHKOB, HO, K COXale-
HHI0, 6aKTEpHN — OPTaHH3MBI, CIOCOOHBIE MYTHPOBATh, H3MEHATLCA M HPUCMOCAO-
JIHBATLCA K YCIOBHAM OKpYyKalolleli cpebl. YueHbIM He MPHILLIOCH A0ITO XKIATh,
4YTOOBI 3aMETHTB, YTO CO BPEMEHEM TaKHeE JI€KapCTBa NEPECTAOT AeHCTBOBATH, H
KaKAbIi pa3 MPUXOAHTCA CHOBA H CHOBA CO3AaBaTh HOBYIO BakKLHMHY OT H3BECT-
HBIX, HO Y)K€ YCTOHYMBBIX K CTapblM Npenapatam OaktepHii. B pesy:brate Bee
C;I0XKHEE CHHTE3UPOBATh HOBbIE aHTHOMOTHKH, H, NEHCTBUTENBHO, MO OLEHKAM €B-
poneHckHX U aMEpHKaHCKUX LeHTpoB nocie 2000 roaa KoInuecTBo 0a06peHHbIX
npenapaToB pe3ko CHH3HIOCh, 10 CPABHEHHIO € MPEALIAYLIMM CTOIeTHEM [3].

Yto ke aeath B Takoi c:10xkHOH cHTyauun? Kak He QOMyCTHTH TOro, 4YTo-
6b1 4€;I0BEYECTBO HE BEPHYJIOCH B PAa3BHTHH j1eUeHHs GakTepHATbHBIX 3a00:1eBa-
HHH Ha Ba BeKka Ha3aj, Koraa Joau rHban ot o6biuHON aHrHHBI? Pellenue Gblio
Hali{IeHo elle 3a10;1ro 40 CO3JaHHs MEPBOro aHTHOHOTHKA, OHAKO 3TOMY He yae-
JI.10Ch TaKoe JO.)KHOE BHUMAHHE, B OT.IHYHE OT COBPEMEHHOTO MHPA, MOCKOIbKY
ewme He OBL10 BO3MOXKHOCTH H3Y4HTb 3T0 ABIeHHe. KoHuenuus, 4To oquH MHKpo-
OpraHH3M MOXET YOHTh APYTHM MHKPOOPraHH3MOM, Obl;1a BuiaBHHYTa DeEIHKCOM
I’3peaem B 1917, koTopblit H HasBa1 MHKpoGa, MOPAXKAIOLWIETO AHIECHTEPHITHYIO
nanouxky «6aktepHodarom». OaHaKO BrEpBbie TaKoe ABIEHHE OBLIO 3aMKCHPO-
BaHO cuie B 1896 roay J. XankuH {4].

baktepnodaru — 310 crieUMpHYHBIE BHPYChI, CMIOCOOHBIE MOpaXaTh OakTe-
puu onpeaesieHHoro THna. Co3aaH ueblit paa mpenapatoB Ha MX ocHose. He
CMOTPS Ha TO YTO, CHEKTP 3a00:1eBaHHil, KOTOpPbIE MOTYT ObITh BbliI€YEHB! DakTe-
pHo(araMu HaMHOTrO MeHbIIIe, YeM JII AaHTHOHOTHKOB, OH GYAET TOIbKO YBEIH-
YHBATbCHA, MOCKOIBKY TEXHOIOTHH HX MPOHW3BOJACTBA H BbIACICHHSA HAXOMMTCA
IHHIb HA HAYaIbHOM 3TAMNe pa3BHTHA. YiKe HCNOIb3yOTCH MHOTHE Tpenapathl A1
neuenHs 3a6051€BaHHH, OHAKO KOIHYECTBO, KOTOPOE MOXKHO €€ CO3AaTh HAMHO-
ro Goeute. Yike onucansl 6akTepuodart, KOTopble cnocobHble YGHBATE MHKPOG-
HBIE KIIETKH, HO Ha OCHOBE HX €ll€ He co3/aHbl ipenapatsl [4, 5].

I;1aBHO# ocobeHHOCTRIO GakTepHOdaroB ABIAETCA TO, YTO KHIHEACATETb-
HOCTh H pa3sMHOXEHHE OHH MOIYT OCYIIECTBIATh TOIbKO BHYTPH MHKPOGHOIi
KJIE€TKH OJHOTO THIa, C.IeA0BATE;IbHO, HE OKa3lbiBas MOOOYHOrO BO3AEHCTBHA, HA
€CTECTBEHHYIO MHKPO(10py 4es10BeKa WIH KHBOTHOrO. Takke CTOMT OTMETHTb.
¢akT Toro, YTto pasMHOXEHHE (HaroB MPOJOKAETCA N0 YCTPAHEHHS BCEX MaTo-
TE€HHBIX MHKPOOHBLIX KJIETOK, H MOC.Ie HX YHHYTOXEHHA npekpawmaercs. Takum 06-
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pa3oM, 3HAUHTEILHO CHIDKAeTCa MoGo4HOe BO3/IEHCTBHE Ha OPTaHM3M, noa aeii-
CTBHEM J1EKAPCTBEHHOTO Npenaparta, B OT.IHYHE OT aHTHOHOTHKOB [6].

Mexann3M BO3AeicTBUA (par-KiIeTka yHHKaieH, HO ROCTaTo4Ho mpoct. Ha
nepBoM dTane GakTepuodar aacopbUpyeTca Ha MOBEPXHOCTH MHKPOOHOH KITETKH
W «BBOIHT» B HEE CBOK HYKIEHHOBYIO KHCIIOTY, KOTOpas B CBOIO OYe€peb HauH-
uaeT akTHBHO pa3pymats JJHK 6axtepuu. IToc:ie 310ro npoucxoauT penpoaykuus
JIHK ¢ara u HauHHaeTcA pa3BHTHE U GOPMHUPOBaHHE J0YepHHX (Paros, KOTOpLIE B
CBOKO Ouepellb Pa3pyLIaloT KIETOYHYK CTEHKY MHKPOOPTaHH3Ma, H, BBIPLIBAACH
HapyXky, Haxoas CIERYIOLIyI0 MaTOrEHHYI0 KIETKY, IOBTOPSIOT 3TOT LHKIT
BHOBB [7].

BaxxHBIM 3TanoM co3faHHus npenapara 6akTepHodara sBIAETCA BbIABICHHE
yyBCTBHTE;IBHOCTH BO30yauTe:1a 3a60;1eBanna k dary. [Tpoussoantes 310 B f1abo-
paTOpHBIX yc:10BHAX. Ha Bbl1€IeHHYIO KYIBTYpY MAaTOT€HHbIX MUKPOOPTaHH3MOB
BMAIOT (haraMu, U3 4ero H onpene;sioT ee YyBCTBUTEIbHOCTh. Heobxonumo oT1-
METHTb, YTO CYIUECTBYET 1Ba THMA OakTepHo(aroB: MOHOBATCHTHbIE H MO;IHBA-
senTHbIe. TlepBble BIMAIOT TOZIBKO Ha OXHH onpene;i€HHbA BUA OGakTepwid, a BTO-
pble ~ 3TO KOMILIEKC (aroB MPOTHB HECKOILKHX BUAOB MHKPOOpPraHH3mos. U npu
NPOBEACHHH TaHHOTO ;TaGopaTOpHOTO TECTa Ha KynbTypy AEHCTBYIOT OJHHM MO-
HOBLTEHTHBIM M BYMA NOIHBAIeHTHBIMH OakTepHodaramu. bes Takoro Heciedo-
BaHHs OYeHb C;I0XKHO MpeacKas3aTh YyBCTBUTEILHOCTS OakTepuii k ¢aram [8].

BceTpeuarotes ¢aru TaMm xe, riae oOUTaloT YyBCTBHTE TbHbIE K HUM OaKTEpHH.
K npumepy, ¢ard, nopaxarouide k1eTKH KHIIEYHOH HIM TH(O3HOH naiouk,
MOXHO BCTPETHTb B KHLIEYHHKE Y€IOBEKAa W.IH KHBOTHOTO, B CTOYHBIX BOAAX H
3arpa3HEHHBIX BodoeMax. bakrepuodaru, JM3upyloLe NaTOr¢HHBIE MHKPOOpra-
HM3MBI U1 PAacTE€HUIl, MOXKHO BbIAEIHTH W3 OCTATKOB PACTEHHIl, MOPaKEHHBIX
naHHo# uHbekuueii. [Tomumo Toro cybcTpaThl MPUroAHBIE 1A POCTa MHKpPOOpra-
HHU3MOB, OyIyT NpUroaHbl U 1.1 (paroB KaHHbIX GakTepHii [9].

Ha nauubliii MomeHT B Poccuu HeT Go:ibwioro ko:uyecTa OakTepHodaro-
BbIX 1npou3BoacTB. OgHAKO [UIA WX Pa3sBHTHA M MPOABHKEHUS Ha TEPPUTOPHH
Haweil crpanbl ObL1 co3nad HayuHo-npouspoacTBeHHsuld HeHTp «MukpoMupy,
OCHOBHO# LE:IBI0 KOTOPOTO AB:IseTCA co3ganne OaHka Gaktepuodaros [6]. JlanHas
paboTa ocyuecTB:IdeTCs Ha OCHOBe 1ab0paTOPHBIX HCCIEJOBAaHHH C HCIMO1b30Ba-
HHEM HOBeHLINX MUKPOOHOIOTHYECKHX aNMnapaToB U BUPYCOIOTHYECKHX METO/I0B.
B «MukpoMupe» npooautcs paboTa 110 BbIsABIEHHIO (haroB, ONMpedesIeHHIO yB-
CTBHTEILHOCTH K HUM OakTepHa IbHBIX KJIETOK H CO3daHHE YHHKAIbHBIX GakTe-
pHodaroBeix npenaparos.

3a moci1enHHe HECKO:ILKO J1eT ObLla CcO3JaHa OTIHYHAs Kollekuua Oakre-
prodaros u cooTBeTcTBYIOLIMX HM GakTepuii. PaboTa HeHTpa Ha 3TOM He 3aKaHYHBa-
€TCA, TaK Kak GaHk GakTepHil MOCTOSHHO MOMOHACTCS HOBBIMH BHAAMH HHQEKLMH
M3 pa3zHyHbIX GOIBHHLL M UCCIICAOBATEILCKNX LeHTpoB Poccuu. baaronapsa uemy
BBIZIE;IAOTCS HOBBIE (paru HTHX GakTepuit u npenaparsl Ha HX ocHoBe [10].

YHukaibHas ko:uiekuus ¢aros HITL « MukpoMup» siB1seTcs 3aperucTpu-
POBaHHO} B MexayHapoaHoi opranusauun WECC (World Federation for Culture
Collection). OHa conepxUT GakTepHaIbHBIE BHPYChI, MOPaXaOLIME MHKpOOpra-
HU3MBI pona Streptococcus, Staphylococcus, Helicobacter, Shigella, a Taxke ynn-
KabHeIi dar, ausupyroumii Bo3oyautesei TyGepky:tesa [6].
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Cpenn yHukaipHBIX pa3paboTaHHBIX npenapaToB «MHKpPOMHpa» MOXHO
BCTPETUTH T'eJIH LI TUTHEHBI H MPEJOTBPAIiCHUA pa3iMdHbIX 3a001¢BaHNil, HaYHu-
Hasg oT noioctu pra («®ParoaeHT»), 3aKaHYKMBas M0;I0BEIMH opraHaMu («daro-
run») [11].

Kpymunoe Poccuiickoe npoussoactso ¢daroB — HITIO « Mukporen» spisercs
€IHHCTBEHHBIM B HalleH cTpaHe, QYHKUHOHHMPYIOLIMM B MNPOMBIULIEHHOM Mac-
wrrabe. B 2012 roay KOMNaHHH yaa;1oCh BBIATH Ha MeXIAYHApOAHbBIH YPOBEHb H
HayaTe NOATOTOBKY K nepexony Ha GMP (Good Manufacturing Practice), B ToT %e
101 6bI10 BBIMYLIEHO OKO:;10 2 MH/ITHOHOB YakoBok Gakteprodaros [12].

IMosensoTca HOBBIE Mpenaparbi, HanpuMep, Ha Gasze HIIO «Mukporen»
BIIEPBbIE ObLT CO3MaH YHHKAIbHBIHA (haroBblii mpenapar « DHTepoGakTepy», Momo-
TAIOUIMI NPH MHQEKLMAX XKEeTYHBIX H MOYEBBIX MyTeH, OCTPBIX KHIUEYHBIX 3a60-
JIEBAHHAX M THOMHBIX MOpaXKeHHAX KoxH. [L1aHMpyeTcs, YTO RaHHbIM nmpenapat
6ynet BeIBeCH Ha MoTpeOUTE IbCKHH pbiHOK B 2016 roay [13].

bakrtepnogarosoe MpoOH3BOACTBO YHHKAIbHO M NePCHEKTHBHO. OHO OTKpbI-
Ba€T HOBBIC FOPH3OHTHI B MEAMLIHHE H OHOTEXHOI0THH. CO3aHHe OTeYeCTBEHHOI
KOJLTEKUMH 6aKTepHo(]aros — 3T0 TOIbKO HAYasi0 NYTH pa3BUTHA GakTepHOdaruu.
CnoxHo nepeonennts Biiian HITL] «MukpoMup» B pa3sBuTHE LaHHOI OTpaciH,
Bellb CO3XAHHE H NMPHMEHEHHUE JIEKapCTB Ha OCHOBe GakTepHodaros GyaeT HEBO3-
MOXHO, €CJId y4eHble H MEIHKH He OyayT B Kypce Kakie GaKTepHH YyBCTBHTEIb-
Hbl K (haram, a kakue HeT. Koutekuus 6akreprogaros nossosser GbICTpO onpene-
SIMTh, KakUM OGakTepHabHbIM BHPYCOM MOXHO BBLICUHTH GOJILHOTO OT JaHHOI
HHEKLHH.

Bcekope, korna passuTHe GakTepHodarHu nepeiilieT Ha HOBBI yPOBEHE,
MHOrHe aHTHOHOTHKH M ApyTHe aHTHOAaKTepHasIbHble npenaparthl OyayT 3aMeHeHs!
Ha (aru. A NOKa, y y4eHBIX €CTb BO3MOXKHOCTh OKa3aTbCi y MCTOKOB Pa3BHTHSA
HOBEHILEro M MHHOBAaHOHHOTO crocofa JieueHHs GakTepuaibHbIX MHpeKuMit —
6akTepnodaruu.
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08.05.2015).

5. baktepHodaru: 6uoorus u npaxTHyeckoe npumeHenue /Iloa pex. 3.Karrep, A. Cy-
naksenase // Ilep. ¢ anra. KoLiexTHs nepeBoaynkoB; Hayd. ped. A.B. Jletapos. — M.: Hayu-
HbIi Mup, 2012. - 640 c.

6. 3ypa6os, A. 10. Co3naHie 0TeueCTBEHHOI KOLTEKUHH 6akTepHO(aros U MPUHIHIEI
paspaGotku 1eweGno-npoduiakTHueckuxX daroBeix mpemapatos / A, 0. 3ypaGos.
H. H. Kapkumesnxko, JI. B. ITonos // Buomemuunna. —2012. - T. 1.~ Ne 1. — C. 134-137.

7. baktepHodary. AuTHGaKTepHaIbHBIC Mpenapathl Gyayutero [D:1ekTpoHHbIit pecypc] -
Pesxkum zocTyna: hitp://medwind.rw/page102 html Jlata o6pamenus (07.05.15).
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8. OnpenereHHe YYBCTBHTETBHOCTH MHKDOOPIaHH3MOB K aHTHOHOTHKaM M GakTe-
progaram [I:1ekTpoHHBI pecype] — Pexum goctyna: http:/bakposev-vet.ru/?page_id=68 Jlara
obpauienns (08.05.15).

9. baktepuodarn u aktuHodarn [DaexTpoHHmlf pecypc] - Pexum gocryna:
hitp://plant. geoman.ru/books/item/f00/s00/20000000/st019.shtml /lata obpawmenus (10.05.15).

10. Mukpomup. O kommaHuH [DekTponHsil pecype] — Pexaum aoctyna: http://micro-
world.ru/o-kompanii.html Jlata o6pamenns (10.05.15).

11. Mukpomup. Katanor npoaykuun [DaektponHsiii pecypc] — Pexum aoctyna:
http://micro-world.ru/produkty.html [lata o6pauenns (10.05.15).

12. Mukpored. HayuHsle HccenoBaHns [InexTpoHuslii pecypc] — Pexum moctyma:
http://www.microgen.ruw/activities/science-and-education/ Jlata o6pauenns (10.05.15).

13. Muxkpored. Pa3BuTHe M MHHOBAUMHM [D1eKTpoHHBIT pecypc] — Pexum moctyna:
hitp://www.microgen.ru/activities/development-and-innovation/ {ata o6pawenns (10.05.15).

3APA’KEHHOCTb HEMATOJAMH
JAUKUX BOJAOILIABAIOUIMX ITHI OMCKOM OBJIACTH

Henkuna O.J1.

BeTEPUHAPHBII Bpay Kadeapb! BeTepHHAPHOIT MHKPOOHOIOTHH, HHOEKLHOHHBIX H
nHBa3HoHHbIX GostesHedl, DI'BOY BITO «Omckuii rocyapcTBeHHSBIH arpapHbiii
yuuepcuteT UM. [1.A. CroabinnHay,

Poccus, r. OMck

Tunuweea /1.C., Kosarv H.H.

cTyaeHTkH 4 kypca ¢daky:bTeTa BeTepHHapHoi Meauuutsl ®IBOY BIO «OmM-
CKMii rocyfapcTBeHHBIi arpapHblit yHHBepcuTeT HM. I1LA. CTosbInHHaY,
Poccus, . OMck

B craTse npHBeaeHB! JaHHBIC IO U3YYEHHIO TeJbMHHTO(AYHBI AMKHX BOIOMAABAIOLIHX
Tl B OMcKoO# 061acTH.

Kuouesvie c1oea: AuKie BomonT1aBaomie MTHIB!, HEMATOIBL.

H3zyuenne re;ibMuHTOGMAYHBI IMKHX BOAOIMIABAIONIMX MTHII ABAAETCA OAHOM
M3 BaXKHBIX 33]1a4 B OLIEHKE PAaclpOCTPaHEHHs Te;IbMHHTO30B Ha TeppHTOpHH OM-
CKoIf 06;1aCTH.

Ipexnae Bcero, 310 CBA3aHO ¢ T€M, YTO AMKHE BOAOILIABAIOIIHE MTHIIBI
UMEIOT MHOTO OOLIMX BHAOB T'E.IbMHHTOB ¢ JAOMalIHei MTHLEH, YTO B CBOK Ove-
Peab ABIsteTCs Yrpo30ii pacpoCcTpaHEeHUs Te;TbMHHTO30B.

B cBA3M ¢ 3THM, UENBIO HAILIMX HCCIEA0BAHHI CTAIO H3YYEHHE Te.IbMHHTO-
bayuu qukpx BOAOIUIaBaKOWKX MTHL OMCKO# 00.1aCTH.

Marepuansb! H MeTOAbI
Marepuaiom 1:1s co6CTBEHHBIX HMcCleNOBaHMIt MOCAYKHIH COOPBI Telb-
MHHTOB OT 25 BHIOB IMKHX BOJOILTABAIOUIMX MTHI, AOGHLITHIX B OXOTHHYBH CE30-
Hbl, 13 paiionoB pasHbIX ;TaH A THEIX 30H OMCKOH 06:1acTH.
Bekpbite nTHub NpoBoaHAH MO MeToMMKe HENOIHOTO re;TbMHHTOIOTHYE-
€koro Bexprria o K. U. Cxpsabuny. [ToaroroBka npenapaToB HeMaron IS HX
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JasibHedlIeTo HCccileqoBaHUs NpoBoanIack no meroay Ilpenae:ns. Bunosyro npu-
HaL1EXHOCTL HeMaTox onpenesan o A.A. LleBuosy, JIL.H. 3ackunny.
Pe3yabTaThl Hec/IeI0BAHHIH

H3 Bcex oOcsieqoBaHHBIX NTHL OKAa3al0Ch MHBa3HpoBaHHO 16 (64 %), u3
HUX Hematoaamu 12 (75 %).

B pesyapTate 06paGoTk re:IbMHHTOMGAYHHCTHYECKHX MATEPHAIOB HaMH
00HapyXeHO Y AWKHX BOAOILIABAIOLIMX NTHU 8 BUAOB HEMATO[ OTHOCAUIMXCH K 4
cemeicTBaM H 4 ponam.

Tabauua 1

Bu.10oBoii cocTaB HeMaTo1 y IHKHX BO2ONIABAOINHX NTHR OMcKoii 06.1acTH

BHJLI JHKHX BOJOITaBalOIIHX NTHU
Yr1Ka- Yupok-
UIHPOKO- Kpaxsa Kpaciorozo- TPECKY~

BbIH HBIPOK
HOCKa HOK

Bua reasMunTa Cepriii Tycs Ge-

AypaB1b | 10100b1H

Amidostomum
anseris
Amidostomum
boschadis
Contracaecum
micropapillatum
Epomidiostomum
anatinum
Epomidiostomum
skrjabini
Porracaecum
crassum
Tetrameres
confusa
Tetrameres
fissispina

+ + + +

+ + + +

Y nukux Bomomiaarolix nTHU OMckoi o6i1acTi HauGosiee WHMpPOKO pac-
NPOCTPAHEHBI ClIEOyIOLIE BUABI e IbMHHTOB: Amidostomum anseris y kpacHoro-
aoBoro Heipka MM 22 5k3., y yTKH-IIHPOKOHOCKH — 110 15 3K3., Y YMpKa-TpecKkyHKa
H ceporo xypasis — no 10 3k3. Y kpacHoromosoro Heipka — ao 70 k3.,
Amidostomum boschadis y unpka-tpeckynka U1 40 k3., y rycs 6e01060ro — 10
22 3K3., y Kkpakeel — g0 15 k3., Contracaccum micropapillatum y umpka-
tpeckyHka MU 10 sk3. Epomidiostomum anatinum y unpka-tpeckynka MU 10 k3.
Epomidiostomum skrjabini y kpacuoro;iosoro Heipka HM 7 k3. Porracaecum
crassum y KpacHOrosnoBoro Helpka U 5 aks3. Tetrameres confusa y kpskssl U1 19
9k3. Tetrameres fissispina y kpacHoro:ioBoro Heipka MU 30 ok3.

W3 6 Buaos 06c1e0BaHHBIX JHKHX BOZOILIaBAIOLIMX NTHU Hauboiee 3apa-
KEHHBIMH 0Ka3a;IMCh: KPACHOTO;IOBBIH HBIPOK, Y KOTOPOrO 3aperHCTPHpOBaHO 5 U
YHPOK TPECKYHOK — 4 BHAa HeMaTo. Y 00Ci1el0BaHHbIX HAMH NITHU OOHAapyXeHO
8 BHIIOB HEMaTOA, 7 M3 KOTOPBIX 3apPETHCTPUPOBAHBI Y IHKHX M JOMALIHHX BOJO-
TLTABAOLIHX MTHL,

HauGo:1ee pacmpocTpaHeHHBIMH HEMATOAaMH Y IMKHX M JOMALIHHX BOIO-
TISIaBAIOLWHX MTHL ABAf0TCcA: Amidostomum anseris (94 66,6%) u Amidostomum
boschadis (DU 66,6%), Contracaccum micropapillatum (DU 16,6%), Epomidi-

78



ostomum anatinum (3H 16,6%), Epomidiostomum skrjabini (91 16.6%), Porra-
caecum crassum (3 16,6%), Tetrameres confuse (D1 16,6%). Tetrameres fis-
sispina (3U 16,6%).

Ta61ua 2
38pa'A'EHHOCTb AHKHEX H A0OMAUIHHX BOAOMNIABAKOLUIIX NTHLH HEMATOAAMH
Biia reasMHHTa 3 % HH, 3
Amidostomum anseris 66,6 12.8
Amidostomum boschadis 66,6 24.5
Contracaecum micropapillatum 16,6 1.7
Epomidiostomum anatinum 16.6 1,7
Epomidiostomum skrjabini 16.6 12
Porracaecum crassum 16,6 0.8
Tetrameres confusa 16,6 4.8
Tetrameres fissispina 16.6 5

Takum o6pa3oM, 0AHOI H3 IIaBHBIX NPHYHH, 00YCIIaBIMBAIOIIHX BBICOKYIO
3apaX€HHOCTh AMKHX BOJAOIIIAaBAIOLIMX NTHI amHaocToMatHao3oM (DM 66.6%),
AB;1aeTcA OBIIHE NPOMEXYTOUHBIX X0355€B — HH3MIHE paKooOpasHble, OOHTAOLIHX
B BogoeMax. Bnepsble B Omckoii 06:1acTH GbL1H 0OHApyXKEHBI CJIeAYIOLIHE BHABI
nemartoa: Epomidiostomum skrjabini u Tetrameres confusa.

Cnucok AHTEPaTyphl

1. Tepacumosa I'H. I'eIbMHHTBI H HEKOTOPBIE BOMPOCH! MTH300TOIOTHI T€ILMHHTO30B
yrok B Cpeauem Ilpuupreiube : aBroped. anc...kaHa. BeT. Hayk / [LH. T'epaciimosa. ~ Omck,
1966. — 287 c.

2. XKuaxos A.E. Metoamka mocMepTHOH AHarHOCTHKH TeIbMHHTO30B KHBOTHBIX MO
mucumminbe «Ilapaszurtonorus H HHeasHoHHble OoxesHn» [Texker] / AE. XKiakos. — Omcek :
HUBM OMIAY, 2002. - 24 c.

3. IlepuoB A.A. T'eIbMHHTBI H TEIbMHHTO3bl IOMAUIHHX BOJOMITABAIOINHX MTHI
{Tekcr] : yueGHoe mocoGie / A.A. llesuos H J1.H. 3ackuH1. — XapbkoB : XapbKOBCKHIT rOCYHH-
BepcuTeT HM. A.M. Fopbkoro, 1960. - 446 c.

PACTIPOCTPAHEHHE TPEMATON
JUKHUX BOJOIVIABAIOLIUX IITHL B OMCKOH OBJIACTH

Heuxuna O.JL

BeTepHHapHLI Bpau Kadeaps! BeTepHHAPHOH MHKPoOHOTOrHH, HHDEKLH-
OHHBIX H HHBa3HOHHBIX Goe3neit, DT BOY BITO «Omckuii rocyaapcTBeHHBIH
arpapHblii yauBepcHteT UM. [1.A. CTosbinuHay,

Poccus, r. OmMck

Tunmuesa /.C., Kosa.1v H.H.

CTyZAeHTKH 4 Kypca dakyabTeTa BeTepuHapHoit Mennuinel PI'BOY BI1O
«OMcknil rocyaapcTBeHHbIiH arpapHbiid yHuBepcuteT uM. I1.A. Ctoabinuuaar,
Poccus, r. Omck

B cTaThe mpHBeaeHBI AaHHBIE MO H3YYEHHIO MEIBMHHTO(AaYHBI AHKHX BOIOILIABAIOIIIX
NTHU B OMcKkoit 061acTH.
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K1ouesple c106a; NHKIE BOAOITaBaIOMINE NITHIBI, TPEMATOABIL.

B oueHke pacnpocTpaHeHHs Ie;IbMHHTO30B Ha TeppHTOpHH OMckoii o6.1a-
CTH H3y4eHHe Te;IbMHHTO(ayHbl IHKHX BOJOILIABAIOMIMX IITHI ABIAETCSA ONHON H3
Ba)KHBIX 3a]a4.

DTO CBA3AHO ¢ TEM. YTO JAHKHE BOAOILIABAIOILHE NMTHLBI TECHO KOHTAKTHPY-
10T ¢ AoMaluHeil nTuiei NpH MO;Ib30BAHHH OJHHMH H TE€MH XK€ BOJOEMaMH BO
BpeMs MEepEIeTOB U THE30BaHHi, YTO BeAeT K 3aPaKEHHIO AOMAlIHEH NTHLUB H
PACNpPOCTPAHEHHIO TEILMHHTO30B Ha TeppHTOpHH OMCKO#t 06;1acTH.

Ha ocHoBe 7T0r0, LE;ThI0 HAlllero HCC:IeN0BaHHA OBLTIO BHIOPAHO H3YYEHHE
re;IbMHHTO(AYHbl IHKHX BOJOITTaBAIOIIHX NTHU OMCKoi#t ob:1acTH.

MaTepHajbl H MEeTOALI

MarepuaiioM i COGCTBEHHBIX HCCICHOBAHHH TMOCTYXKHIH COOphI reilb-
MHHTOB OT 25 BHIOB AHKHX BOJOMNIABAIOLIMX NTHL, JOOBITBIX B OXOTHHYBH C€30-
HbI, H3 pailOHOB pa3HbIX JaHAaGTHBIX 30H OMcKoi obacTH.

BckpbiTHE OTHLBI TPOBOJHIH MO METOIHKE HEMOIHOTO TeIbMHHTOJIOTHYE-
ckoro BekphiTus o K. . Ckpsaduny. TpemaToabl OKpalIMBAIHCh COIAHO-KHCIBIM
KapMHHOM. BHI0BYIO NIpHHAAIe)KHOCTB TpemaTon onpenetsin no A.A. llesuosy,
JI.H. 3ackuHuny.

Pe3yabTaThbl HecTe10BaHHH

M3 Bcex 06c1en0BaHHBIX NTHL OKa3aloch HHBa3HpoBaHHO 16 (64 %), us
HuX Hematonamu 7 (43,7 %).

B pesy:brate 06paGoTKH re;IbMHHTO(ayHHCTHYECKHX MATEPHAIOB HaMH
06HapYKEHO Yy MUKUX BOJAOIMIABAKOIIMX NTHL 7 BUIOB HEMATO] OTHOCAMIMXCS K 2

ceMeiicTBaM U 3 ponam.
Ta6:uua 1

Bu10B0#i cOCTAB TPEMATO1 Y AMKHX BolonIaBalomux nrun Omckoif o6.1acTu

BH.1b1 ZMKHX BOIOTIABAIONINX IITHIL

Vrxa-
umpoko- | Kpsaxsa
Hocka

Kpachoro:1oBeiit Ynpok- Cepbiit I'ycs Ge-
HBIPOK TPECKYHOK | XypaBib | 10:100b1H

Bua rensmuuta

Echinostoma
miyagawai
Echinostoma
paraulumn
Echinostoma rev- .
olutum
Echinoparyphium .
petrowl
Echinoparyphium
recurvatum
Notocotylus navi- +
formis
Notocotylus at-
tenuatus

+

+

Haubo:1ee pacripocTpaHeHHBIMH TEIBMHHTAMH CpEIM IMKHX BOZOILTABAO-
upix nrua Omckoit o6racti seastores:  Echinostoma miyagawai y yTkH-

80



npokoHockd MU 5 3x3. Echinostoma paraulum y yrku-mmipokorockd HH 10 aks.
Echinostoma revolutum y ynpka-tpeckynka MH 11 3k3. Echinoparyphium petrowi
y ryca 6eao:106oro UM 11 sk3. Echinoparyphium recurvatum y kpskset HH 11
sk3. Notocotylus naviformis y uynpka-tpeckynka HH 22 »3k3. Notocotylus
attenuatus y kpacHoros10Boro Heipka MU 20 ak3., y kpskes1 — A0 13 3k3.

H3 6 BuaoB obciieoBaHHBIX JHKHX BOAOILIABAIOMIHX MTHL Hanbosee 3apa-
#KEHHBIMH OKa3aTHCh: KPaCHOTOJIOBbIH HBIPOK, Y KOTOPOTO 3aperHCTPHPOBAHO 5 H
4HPOK TPECKYHOK — 4 BHIa HEMaToA. Y 00C;Ie0BaHHBIX HAMH HTHU OGHAPYKEHO
8 BHIOB HEMATO, 7 U3 KOTOPBIX 3aperHCTPHPOBaHBbl Y AMKHX H JOMALIHHX BOAO-
[1aBatoLHX NTHIL.

Tabamua 2
3apakeHHOCTb AHKHX BOAONIABAIOINAX NTHH TPEMATOAAMK
Bua reasMHHTa U % HI, 3k3
Amidostomum anseris 66,6 12,8
Amidostomum boschadis 66,6 245
Contracaecum micropapillatum 16,6 1,7
Epomidiostomum anatinum 16,6 1.7
Epomidiostomum skrjabini 16.6 1.2
Porracaecum crassum 16.6 0.8
Tetrameres confusa 16.6 4.8
Tetrameres fissispina 16,6 5

Haunbo:1ee pacnpocTpaHeHHBIMH HEMaTodaMH y AHKHX H AOMAIIHHX BOAO-
niaBaromux nrul AasoTes: Echinostoma miyagawai (DU 16,6%). Echinostoma
paraulum (U 16,6%), Echinostoma revolutum (31 16,6%), Echinoparyphium
petrowi (QH 16,6%), Echinoparyphium recurvatum (M 16,6%), Notocotylus
naviformis (3U 16,6%), Notocotylus attenuates (21 33,3%).

Bciencteie yero, oCHOBHOH NpHYHHOH, 00YC1aB.IHBalOHIEH BBICOKYIO 3a-
paKeHHOCTH JHKHX BOJAOIIABalOLIMX NTHL HoToKoTH:Ie30M (DU 33.3%), aBasercs
00M:IHEe MPOMEKYTOUHBIX X038€B — MPECHOBOAHBIX MOJLTIOCKOB 3aCEIAIOMIHX BO-
noemel. Takue Buasl kak: Echinoparyphium petrowi u Notocotylus naviformis, B
Omckoii 061acTH, ObLTH 0OHAPYXEHbI BIIEPBLIE.

CRHCOK JHTepaTyphl
1. Tepacumosa I'H. I'eTbMHHTBI 1 HEKOTOpBIE BONPOCHI IMH300TOIOTHH TEIEMHHTO30B
ytok B Cpeanem Ilpunprsiibe : aBroped. nuc...kaHa. Ber. Hayk / [LH. I'epacumoBa. — Omck,
1966. - 287 .
2. JKuaxos A.E. Metoaka nocMepTHOIT AHarHOCTHKH IeIbMHHTO30B AHBOTHBIX MO
aMcumniiHe «Ilapasutoiorus H HHBa3HoHHele OotesHu» [Texker] / AE. JKuakos. — Omck :

HBM OmI'AY, 2002. - 24 c.
3. llleBuoB A.A. TeIbMHHTHI H TE€IBMHHTO3BI AOMAIIHHX BOIOIMTABAKOMIHX MTHII

[Texer] : yueGuoe nocobue / A.A. Hlepuos u JI.H. 3ackuna. — Xapbkos : XapbKOBCKHil TOCYHH-
Bepcuter nM. A.M. Topekoro, 1960. — 446 c.
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LHECTO/bI JMKHUX BOAOILTABAIOIIMX ITHL
B OMCKOM OBJIACTH

Henkuna O.J1.

BETepHHAapHBIif Bpad kadespht BeTepHHAPHOH MHKPOOHOIOTHH, HH(EKLIH-
OHHBIX H HHBa3HOHHEIX 60.1e3neil, PI'BOY BITO «OMckuii rocyaapcTBeHHBI
arpapHsiii yausepcuteT HM. [LA. CtossimmnHay,

Poccus. r. OMck

Tunuwesa J.C., Kosas H.H,
CTYIeHTKH 4 Kypca daky:bTera BeTepHHapHOii Mexnunuel PI'BOY BI1O

«Owmcknii rocyaapcTBeHHbiii arpapublii yausepenTet WM. [LA. CtosminnHay,
Poccus, r. OMck

B cTarbe npHBedeHH JaHHBIC MO U3yYeHHIO TEIBMHHTOGAYHBI JHKHX BOJOMN.IaBAIOLIHX
nTiHU B OMckoii 061acTH.

Kuouessle c106a; IMKHe BOIOMTABAIOLINE MTHIIB, LECTOIBI.

OnHoii 13 II1aBHBIX 332434 B OLEHKe pacOpOCTPaHEHHs Ie.IbMHHTO30B TMKHX
BOJOILTABAMOLIHX NTHL Ha TeppHTOpuH OMCKOH 00:1aCTH ABISETCS H3YUYCHHE HX
reJlbMUHTOdayHBI,

OCHOBHOI NPHYHHOI ITOro ABJIAETCA TO, YTO CPEAH JHKHX BOAOMNIABAKO-
IHX H JOMALLHHX MTHI CYLIECTBYIOT OOIIHE Te;IbMHHTO3bI, KOTOPHIM CBOHCTBEH-
HO pacrpocTpaHeHHe Ha OOLIMPHBIX TEPPHTOPHAX H3-332 COBMECTHOrO MO;1b30Ba-
HHSiL BOJOEMaMH C H300HIHEM MNpPOMEXKYTOUHbIX XO35€B — MPECHOBOIHBIX
MOJLTIOCKOB.

Takum obpa3oM. LEIbI0 HAIHX HCCSTEOBaHHIT ABHI0CH H3YUYEHHE Ie.IbMHH-
TodayHbl ZHKHX BOAOILTABAOLINX NTHL OMCKO# 06:1acTH.

Matepuanbt H MeTOABI

MatepHa;IoM I8 CODCTBEHHBIX HCCIEAOBAHHH MOCIYXKHIH COOpBI Telb-
MHHTOB OT 25 BHAOB AHKHX BOOITABAIOLIMX NTHL, A00bITHIX B OXOTHHYLH C€30-
HbI, H3 pailOHOB pa3HbIX JaHAWAGTHBIX 30H OMckoii 061acTH.

BcKpbITHE NTHLBI IPOBOAKIH MO METOAHKE HEMOIHOIrO re;IbMHHTOIOTHYE-
ckoro BekpeiTHA no K. K. Ckpaduny. LlecToas! OKpauIHBAaTIHCh COIAHO-KHCIBIM
KapMHHOM. BHI0BYIO npHHALIEKHOCTB LecTon onpenesii no JLIL. Cracckoi.

Pe3yabTarsl HecaenoBaHHi

M3 Bcex 06cC;1€10BaHHBIX MTHLL OKa3a10ch HHBa3HpoBaHHO 16 (64 %), u3
Hux necroaamu 13 (81.2 %).

B pesyabrate 06paboTkH re;1bMHHTOGAayHHCTHYECKHX MaTepHaIOB HaMH
06Hapy:eHO y IMKHX BOJOMIABAKOUIHX NTHU 10 BHIOB 1ECTON, OTHOCALMXCA K 1
cemeiicTBy H 8 poaam.

82



Tad:1mua 1
Bui1080#i cOCTaB LecT0d Y ANKHX BOAOA.IaBaOInX NTHI OMCKo# 0d.1acTH

BiL1b! JHKHX BOIOILIABAOLINX MTHU
Bi1 resMHHTA Vra- Kpacnjoro- Unpok- Cepslii &y- Tycs
wHpoko- | Kpaksa | -10Bblii Hbi- o 6ea010-
TPECKYHOK paBib P
HOCKa poK Oblil
Cloacotaenia megalops +
Dicranotenia coronula + +
Diorchis inflata +
Diorchis skrjabini +
Diorchis stefanskii +
Diploposthe laevis +
Microsomacantnus R
paramicrosoma
Myxolepis collaris +
Retinometra skrjabini +
Wardium aeguabilis + +

Hanbo:iee pacnpocTpaHeHHBIMH TeJIbMHHTAMH CPeAH AMKHX BOION.1aBalo-
X nTH OMckoi ob6:1acth aBaAtotes: Cloacotaenia megalops y kpacHOro:10Boro
Heipka MU 15 sk3. Dicranotenia coronula y kpacHoro:ioBoro bipka HU 29 3xk3., y
KpAKBbI ~ 10 6 k3. Diorchis inflata y kpaxssl MU 23 k3. Diorchis skrjabini y kpac-
Horosiosoro Helpka MM 18 3k3. Diorchis stefanskii y kpactoro:ioBoro usipka UH 19
3k3. Diploposthe laevis y kpacHoro;ioBoro Heipka M 12 3k3. Microsomacantnus
paramicrosoma y kpacHoro:;1oBoro Heipka HH 9 3k3. Myxolepis collaris y kpacHoro-
aosoro Helpka MM 12 9k3. Retinometra skrjabini y kpacHoro:ioBoro bipka MU 12
3k3. Wardium aeguabilis y kpacroro:iosoro ueipka UH 15 3k3.

M3 6 BuaoB o6cne10BaHHBIX JHKHX BOZOILIABAIOLIMX MTHL HanGojee 3apa-
)KEHHBIMH OKA3aJIMCh: KPAaCHOTO;I0BbIH HBIPOK, Y KOTOPOro oGHapyskeHO 9 BHI0B
LECTOA H KpAKBa ~ 2 BHJa LecTol. Y 00CIeA0BaHHBIX HaMI NTHL OOHapyxeHo 10
BHJIOB LIECTO, KOTOPBIC 3apErHCTPHPOBAHbI Y AMKHX H JOMAIHHX BOJOIIaBalo-
IHX TTHLL.

Tabanua 2
3apaxeHHOCTh IHKHX BOIOII1ABAKIINX NITHL HECTOAAMH
Bun reasMuHTa U % HH, k3
Cloacotaenia megalops 16.6 2.5
Dicranotenia coronula 333 5.8
Diorchis inflata 16,6 3.8
Diorchis skrjabini 16.6 3
Diorchis stefanskii 16.6 3.2
Diploposthe laevis 16.6 2
chrosqmacantnus 16.6 1.5
paramicrosoma
Myxolepis collaris 16.6 2
Retinometra skrjabini 16,6 2
Wardium aeguabilis 16,6 4.7

Haubo:1ee pacnpocTpaHeHHBIMH HECTOAAaMH Y AHKHX H AOMALIHHX BOJO-
WiaBaonnx nTiu sAe:asorcs: Cloacotaenia megalops (9H 16.6%). Dicranotenia
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coronula (3U 33.3%). Diorchis inflata (91 16.6%). Diorchis skrjabini (31
16.6%). Diorchis stefanskii (9H 16,6%)., Diploposthe laevis (31 16.6%), Micro-
somacantnus paramicrosoma (U1 16,6%), Myxolepis collaris (31 16,6%), Reti-
nometra skrjabini (93U 16,6%), Wardium aeguabilis (31 16,6%).

B cBA3M ¢ 3THM, OCHOBHBIM (PaKTOpOM, 00YC:1aBIHBAIOLIHM BBICOKYIO 3apa-
EHHOCTb ANKHX BOAOILIABAIOLIMX NTHL ruMeHostennao3oM (U 33,3%), asaseT-
cs1 00HIIHEe MPOMEKYTOUYHBIX X035€B — PaKyLIKOBbIE PAYKH, IPECHOBOIHLIE PAUuKH,
NPECHOBOIHBIX MO;LHIOCKOB. 3acesMiolMX BogoeMbl. B Omckoit o6:acTH Takue
Biael Kak: Diorchis skrjabini. Diorchis stefanskii, Microsomacantnus paramicro-
soma # Retinometra skrjabini — o6HapyxeHbI BIIepBBIE.
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OLIEHKA 3KOHOMHYECKOMN Y®®EKTUBHOCTH 3ALLHUTHI
CEBEPHbBIX OJIEHE# OT HANTAJIEHUSA
KPOBOCOCYIHHX KOMAPOB

Peiuemnuxoe A/,
TS1aBHbIH HayYHbIH COTPYIHHK 1ab0opaTopHH HHPEKLHOHHBIX H HHBa3HOHHBIX

6onesueit oaeneit ®I'BHY Sxyrcknit HUMCX, a-p BeT. Hayk, npodeccop,
Poccus, r. SxyTck

bapawxosa A H.

CTapILHif HAyYHBIH COTPYAHHK JabopaTOpHH HHPEKLIHOHHBIX H HHBAa3HOHHBIX
60:1e3ueli oneneit ®I'BHY SAxyrckuit HUMCX, xana. 61o:t. Hayk,

Poccus, r. fxytck

Hasnosa I' H.

BEAYUIMIT Hay4HbIH COTPYAHHK ;1a00paTOPHH COLHAIbBHO-IKOHOMHYECKOIO
passutus cesa ®I'BHY Sxyrcxuit HUUCX,
Poccus, r. SIkyTck

Tynpun P.J.

6puranup o:eHeBoaveckoro craga Ne 7 MVII umenn I'epost tpyna
Wsn CnxprnoHoBa Anabapekoro paifona PecniyGmku Caxa (SAxyTHs).
Poccus, r. AkyTcK

CebecToHMOCTh  YIBTPaMa1000bEMHOTO OMPBICKHBAHUA CTaJa AOMAlMHHX CeBepHBIX
o:eHeii 0,036%-Hoit BoaHoit IMyIbcHel ae1pTaMeTprHa o JIB ¢ unciaeHHocTsio 2000 x1BOT-
HBIX B TeYEHHE CE30Ha J1€Ta H HamajeHHA KPOBOCOCYILHX KOMapoB ¢ yuéToM 3apaboTHoil naaTe!
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peTepHHAPHOTO Bpaya H 3aTpaT (Ha Mpenapat, a’po30ibHbIH TeHepaTop, Mpouie MpsAbIE U
paK1aaHble pacxoasl) Ha 1 oxeHs coctaBiser 0.032,68 Thic. pyo., Ha Beé cTazo — 65,352 Thic.
py6. JxoHoMHYecKuii 2pgexT Ha cTazo odeHedl B 2000 KHBOTHBIX cocTaBiafeT 215559 Teic.
py6., JKoHOMHUecKHIT 2dpeKT Ha 1 pyGas 3aTpar — 32,98 py6.

Kriouesbie c106a: KpoBOCOCYILIHE KOMApBI, OJIEHH, JIET, KJIHMAT, TyHIpa, ce0ecTOHMOCTS
ONPBICKHBAHHS1, JKOHOMHYECKHI YD eKT.

Beenenue

Ji1a Toro yToObl 0;1€eHEBOACTBO ObLIO BBICOKOJOXOAHBIM Hapsay € IKOHO-
MHYECKHMH pbl4YaraMH noLIepkKKH oTpac;ii HeoOX0AMMO 3HAYHTEIBHO YAYULIHTh
COXPaHHOCTb KHBOTHBIX, 0COOEHHO MOjI0AHsAKA. Bee 310 HeBo3MOKHO Ge3 3ddexk-
THBHOTO TIPOBEJEHHA BETEPHHAPHO-TIDOMHIAKTHYECKHX MEPONPHATHH H, B
HEepBYIO OuepeNib, BETEPHHAPHOTO HAJ30pa 3a SHTOMO3aMH CeBEpHBIX oseHei. H3
JaHHbIX Oo0sTe3Hell, HaubGO/IbIIMI Bpea NMPHUHOCHT HamaleHHe THyca — KOMapoB,
ciIemHell, Molek ¥ MOKPEUOB, OCHOBHas 0COOEHHOCTEH KOTOPBIX APKO BHIpaXKeHHas
Ce30HHOCTB. 3a00:;1€BaHIe CeBEPHBIX O:leHell IHTOMO3aMH OOBIKHOBEHHO HauHHa-
€Tcs C HAaCTYIUIEHHEM JKapKHX JIHeH JleTa M NPOAOKAETCA A0 MEPBBIX 3aMOPO3KOB
WIM TEpBOTO CHEra, MAacCOBBIN MajeX HPUXOINUTCA HAa HIOHb-HIOIb MECHLbI
[1,c.13;2,¢.15;3,c.144;4,c. 68;6,¢. 29; 9, c. 101; 10, c. 148].

3amuTa 01€HEH OT KPOBOCOCYIUMX JBYKPBLIBIX HAaCEKOMBIX BBI3BaHa BBICO-
yalileii MHTEHCHBHOCTBIO HallaZIeHHs THyca Ha CTaJlo B NpUMOpCKoii TyHape Aky-
THH. Bo Bpems maccoBoro ;1éta uHc;IeHHOoCcTh KoMapoB B 2012 roay coctasisiia
6080, a B 2014 - 4610 5Kk3eM1ApoB 3a y4eT. JIET MepBbIX BHIILTOAHBIINXCSA HMaro
OTMEYCHbI ¢ KOHUA NepBod aekaabl HOHA. Co BTOpoil dekalbl HIOIS HauHHAeTCA
MacCOBBIi JIET 1 HanmaJeHHe KOMapoB Ha O;IEHEH, KOTOPHIif 3aKaHYHBAEeTCA B KOHLE
TpeTbeil nekadbl Hioas. TIpH MHKOBBIX MOBBIIIEHHAX YHCICHHOCTH HAMaJaloIINX
Ha CTajo AOMalllHHX CEBEPHBIX OJICHEH KOMapoB MOTEPH TEIAT TeKyllero rona
poxaeHusa cocrasasiot ot 47,4 no 76,2%, monoaHaka 1 roaa ot 35.5 mo 50%.,
B3pOC;10T0 NMOro:10BbA 10 20%. [THKH YHCIIEHHOCTH MOTYT Halba10AaThCs He TOIbKO
B YTPEHHHE U BEUEPHHE Yacbl, HO H JJHEM BO BpeMs aTMOC(EpPHOTO ABIEHHA Ha3bl-
BaEMOro «xapaaH». fAB;IeHHe XapaaH HaYHHAEeTCSA B CO.THEUHBIH A€Hb C NMOABIEHH-
€M 00;1aK0B, KPaTKOBPEMEHHEBIX JOKACH, INTHIEBOH MOroasl, ¢:1a00i ALIMKH ¢ BH-
AnMocTeio 4-10 kM B pe3y;bTaTe KOHAEHCALMH BOISHOTO 1apa, PE3KHM yBeIH4e-
HHEM OTHOCHUTEIBHOH BIaXHOCTH Bo3ayxa 91-99%. UucileHHOCTh KOMapoB BO
BpEMs XapaaHa 3Ha4YHTEIbHO NPEBBIIACT YyTPEHHUH H BeuepHuii nuku [8§, c. 72].

IIpn MaccoBOM HamaJeHHH KPOBOCOCYIIHX KOMAapoB Ha CTago JOMALIHHX
CeBepHBIX oneHelt ymep6 ot magexka B 2012 roay coctaBu1 1411.92 Thic. py6., B
2014 rony — 3174,6 ThIC. py©.. B cpenHeM 3a aBa rozaa 2293.26 1eic. pyo. B 2013
TONly npu 3auiTte cTaga o1eHell OT HalageHHs KPOBOCOCYIMX KOMapoB METOA0M
YabTpamai006bemMHoro onpeickiBanus (YMO) 0,036%-1o#l BoaHO#H sMy:ThCHEI
Ae;bTamMeTpuHa (B.3.) 1o JIB u3 pacdera 7 M B.. Ha OIHO KHBOTHOE yliepo co-
CTaBna 72,32 Thic. py6. 'omosoit npenoTspamieHHelii yiiep6, no;TydyeHH bl B pe-
3YabTate mpoeneHus 3alMTBI CEBEPHBIX OjIEHEH OT HAMaJEHHs KpPOBOCOCYIIHX
KOMapos Ha npumepe o1eHeBomueckoro ctaza No 7 ¢ YHCAEHHOCTBIO KHBOTHBIX

T010B MyHHULHNAIbHOTO YHHTApHOTO MPEANpPHATHA WMeHH [eposa Tpyda
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Habu CnvprzoHoBa AHabapckoro paiioHa Pecny6auku Caxa (SkyTus) no aas-
HbIM ¢ 2011 no 2014 roast coctaBu:x 2220,94 Tsic. py6. [7, c. 114]. lleasto HacTo-
sei paboThl ABHIaCh OLlEHKa IKOHOMHYECKOH 3()(EeKTHBHOCTH 3aLIMTHI CEBEp-
HBIX OIeHell OT HamaJeHHss KPOBOCOCYLIIMX KOMAapoB Ha npuMepe cTaga Ne 7 MYII
nmenu [epos Tpyaa Wiabn CrinpunoHoBa ArabGapckoro paiiona Pecy6mikn Caxa

(SxyTus).

MartepHaJjbl U MeTOABI HCCJIeI0BAHHH

PaGota npoBexeHa Ha mpHMepe osIeHeBoAYecKoro cTaga Ne 7 ¢ 4HciIeHHO-
CTbIO XHBOTHBIX 60:1ee 2000 ro;10B MyHHUIHNIAABHOTO YHHTApHOTO MPEANPHATHS
umenn Iepos Tpyna Hiasn CninpuaoHoBa Anabapckoro paiioHa Pecny6:auku Caxa
(Axytus) mo ganHeiM ¢ 2011 no 2014 roael. AnabGapckHii paioH pacno;IOXeEH B
npeae;iax 70.8-74.5° c.m. 1 110.5-120.5° B.1.

VuéTsl ce30HHOH YMCIEHHOCTH HAaMaAalIHX KOMapoB MPOBOAKIH MYTEM
HX OTJI0BA C MPHMaHOYHOTO KHBOTHOTO YHTOMOIOTHYECKHM CayKOM CO ChEMHBI-
MH MeLIOYKaMH B 4Yachl HaHOO:IbIIEHl aKTHBHOCTH KPOBOCOCYIUMX IBYKDPBLIBIX
HACeKOMBIX JIBa pa3a B Aekaly B 19-21 wac. OnnH yueT npeacTas:ist coboi 10
B3MaxoB («BocbMepkoii»n) B 10 moBropHocTax. Beero 6br10 mposeneno 48 yueron
yiciaeHHOCTH (12 y4yeToB 32 0aMH ce3oH). ExeHEBHO B TeueHHE BCero nepHona
JIETa HACEKOMBIX PETHCTPHPOBAH 3 pa3a B AeHb (B 7, 13 1 19 yacoB no MecTHOMY
BPEMEHH) METEOPOIOTHYECKHE AaHHBIE. TeMMepaTypy H BIaXHOCTh BO3AyXa H3-
MepAIH acmHpaUHOHHBIM CHXPOMETPOM, CKOPOCTh BeTpa — aHeMoMeTpoM ACO-
3. aTMocdepHoe aap:IeHHE — 0apOMETPOM-aHEPOHIOM, OCBEIIEHHOCTh — JIIOKCMET-
poM 1O-116. o6:1auHOCTh — BH3yaIbHO Mo 10-6a;T1bHOM 1IKas1e, KOIHYECTBO Ocan-
KOoB — poxaeMepoM. KpoMe Toro, Hcno:1s30BaHbl MeTeOaHHBIE MOTOMHOMN CTaH-
unu Meteo link 1Q557.

Ipu pacueTax olieHKH IKOHOMHYECKOH 3()(EeKTHBHOCTH 3aLHTHI CTAAA OJle-
Helf OT HamaaeHHs KPOBOCOCYLIMX KOMAapOB METOJOM YIbTPaMajIo00BeMHOTo
onprickuBanis (YMO) 0,036%-Ho# BoaHoii 3My:IbcHell ne;TbTaMeTpuHa (B.3.) 1o
JAB wu3 pacyera 7 M1 B.3. PYKOBOJACTBOBAIHCH CIIEHHMATBHBIMH METOAMKAMH
[11, c. 15]. [Ipomo.kHTEALHOCTH 3aLMTHOrO MeficTBHA o1eHei mpu K31 (KOO)
pasHoii 75% cocTap:1set 6-7 yacos [5, c. 4].

Pe3yabTaThl H 006cyKO€HUE

Kak cieayer u3 tabauusl 1 cebecronmocts YMO cTaza JOMaliHHX ceBep-
HbIX ¢ yHCIeHHocThio 2000 XHBOTHBIX B TeUeHHE ce30Ha j1€Ta H HamaxeHHs Kpo-
BOCOCYIIHX KoMapoB (30 aHeif) ¢ yu&ronm 3apaboTHOI IL1aTH BETEPHHAPHOTO Bpa-
4a i 3aTpar (Ha npenapar, a3po30:1bHbI reHepaTop, NpoyuHe NPAMbIE H HAKTaAHbIE
pacxoasl) Ha 1 o1eHs coctasiser 0,032,68 toic. py6., Ha Bcé cTamo — 65,352 ThIC.
py6. DxoHoMuueckHii YQdekt Ha cTamo odeHeil B 2000 XHUBOTHBIX COCTaBJIAET
2155.59 Thic. py0.. 3KOHOMHYecKHi 3¢dext Ha 1 py6Gap 3atpar — 32,98 py6.
(tab:1. 2).
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Tabamua 1

PacueT ceGecToHMOCTH oﬁpaﬁoTKn o.1eHeit cpeacrsaMy XHMHYECKOH 3a1UHTbI AKHBOTHbBIX
OT HANAJACHHA KPOBOCOCYIUHX HACEROMbIX

O06paboTky o:1eHeil cpeacTaamu
XHMHYECKOH 3auIMThl KHBOTHBIX
HannmeHoBaHue 3aTpar Ne OT Hana1eHHs KPOBOCOCYIHX
HaceKOMBIX
Bcero Ha 1 oxens
KoamnyectBo o6pabatbiBaeMbIX O:1eHe i 2000 X
KoanuecTBo pabounx AHeit Heo6GX0IMMBIX
19 006paboTKH AAHHOTO KOTHYECTRa J10LIa- 2 30 aus X
aeit
3atpaTa Tpy:10:1Heii BeTBpaya 3 30 aus X
3apn:iaTa ¢ HauHCIEHHAMH (MOCTOAHHBI Ko-
s duunent 70 %, naabasxa 80 %, Bic:1yra
J1eT, CEIBCKOE BPEAHOCTE H Ip.) y BETBpaya 4 1168 X
npH MecsiuyHOM oki1aae 10512,6 py6. 3a oauH
pabouHil AeHb
3apn.1zjra nepcotaty COr:1acHo 3aTpar Tpy- 5 35040 17.52
noaHeit Ha o6paboTky oeHedt (py6.)
3atpaThl Ha npenapart 3a ce3oH 2 ¢ * 3000 6 6000 3
(py6.)
OnpbickHBaloLIHii annapart 7 12000 6
[Mpoune npsmeie 3atpatsl 4 %, (pyo.) (5
crl:ié cTp+7 cTp)/100%0,04 = 8 cTp 8 1641.6 0.821
Hakaausie pacxo:st (25 %) (5 ctp+6 c1p+7
c1p+8 cp)/100%25 (py6.) = 9 c1p 9 106704 5.335
CebecTonmocts 06paboTkh (py6.) (5 cTp+6
c1p+7 cTp+8 cTp+ 9 e1p) = 10 cTp 10 65352 32,68

Tabauua 2
OueHKka IROHOMHYECKOi IPPERTHBHOCTH NPOTUBOFHYCHOM 3a1UHTHI 0.1eHeH
Ne IMoka3zatenn Exa. u3m. Ha ctamo
1 Cymma yuepba oneHeBoaueckoro craga Ne 7 B Tite. pyS. 222094
cpeaHeM
CebecTonmocTs 00paboTKH cTada, B 1IEHaX OJHOTO
2 i ;
roa (2014 r.) ThiC. pyo. 65.35
3 TlpoaoaanTeIBHOCTE 3aLIHTHOTO AeficTBHA (mpH uac 6 4acos
K31 pasHoii 75%)
P Ilpeanoaaraemblii 1o710BOH  IKOHOMHYECKHIT 3¢)- THiC. pyb. 2155.59
L | dexr
5 koHoMIYeckH# ekt Ha | py6us 3aTpar py6:16 3298
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POTIPHATHI H PE3y-IbTaTOB HAyYHO-HCC.IEIOBATEILCKHX PaGoT, H300peTeHHit H pauHOHATH3a-
Topckiix npevioxennii [Texer] / P.T. Caduyimn, A.M. Ca3sanos, K.A. Xpomos, M.A. Myca-
TOB. — M., 2006. — 42 .
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COBPEMEHHbBIH COCTAB MAKPO3OOBEHTOCA 03. BEJIOE

Pyveasckan 3.A.
cTyaeHTKka Bo:sioroackoro rocynapcTBeHHOro yHHBepCHTETa,
Poccus, r. Bosioraa,

Durounenko U.B.
JIOLEHT Kadeapbl 300;T0THH H KO TOTHH

Bo:10r0cKOr0 rocy1apcTBEeHHOTO YHHBEPCHTETA, KaH. 6101, HayK, JOLEHT,
Poccus, r. Bostorna

B cTaThe npHBeaeHbI pe3yIbTaThl CPABHHTETLHOTO H3YHEHHS BHIOBOTO COCTaBa MaKpo-
3000enToBCca 03. benoe Boooroackoii obaacti. OGo0iieHB pe3yIbTATHI MHOTOIETHHX KOM-
M:IEKCHBIX HCCIIEA0BaHHIA 110 BHIOBOMY COCTaBy Makpo3oodeHoca.

Kuoueswie crosa: MaKpOZOOﬁCHOC, MPOCTPAHCTBCHHOC PACIpCaAC/ICHHE.

OcoGeHHocTH 6eHTOCHBIX cooblecTB o3epa be:toe, npocTpaHcTBeHHOE pac-
npefeieHHe, CE30HHaA AHHAMHKA H3YYaTHCh B XOAC HAaTYPHBIX HCCIEIOBAHHI BO
Bpems nonaesoro cesoHa 2010-2013ronos. OT60p npob Makpo3zooOeHTOCa MPOBO-
JIHICA MPH JIMYHOM y4acTHH Ha 6ase ;1abopatopun ®I'BHY «'ocHHMOPX».

O6umit 06veM cobcTBeHHOro Matephaia coctaBua 97 npod. Céop u obpa-
6oTka mpob 3000eHTOCa MPOBOMWTHCE MO OOMIENPHHATBIM MeToaHkaM (Mertoau-
JecKHe peKOMeHAauHH.., 1983; Ckeopuos, 2000). J;14 pacueTa KOIHUECTBEHHBIX
XapaKTepuCTHK coobiiecTB 0T60p Mpo® MPOH3BOAHICA C MOMOLUBI) LITAHFOBOTO
JHOYEpnaTe; A ¢ MiIomansko 3axsata 0,0045 m°. Kaias mpoba coctosna u3 3x
BbIEMOK TPYHTA 11 O;1y4eHHs OgqHOH obbexuHeHHoi npobel (KaauH, 1960; Me-
TOOMYECKHE PEKOMEHAAUHN.., 1983; PykoBoacTso no..., 1983; Anumos, 1984; Py-
KOBO/ICTBO 110...,1992).

Onpexaenenne rTuAPOOHOHTOR OCYLIECTBIAIOCH O CTAHAAPTHOH METOIMKE ¢
ucno:;b3oBanueM 6uHoky:aspa MBC-10 u Mukpockona JTIOMO MHUKMEJ-6 B To-
TalIBHBIX MpenapaTax B INHUEpHHe. B3pemBaHHe NPOBOAMIIOCH HA 3EKTPOHHBIX
aHauTHYeckux Becax (AUX120) nocae obcymnBanus ruapobHOHTa Ha QIIBLTPO-
BajibHON Oymare. OmpeneneHne IHAPOOHOHTOB NMPOM3BEACHO IO CTAHAAPTHHIM
onpeaesteasM (XeicuH, 1962; Ompeae:HTeb NPECHOBOAHBIX..., 1977, 1994,
1997, 1999, 2001, 2004; Kaunrtop,2005; Yepronpya, 2010). J1is kaxaoi nccaemno-
BaHHOH NpoObl MPOBeIeHbI PACUETHI YHCICHHOCTH H 6MOMAcChl 3aperucTpUpOBaH-
HbIX rpymnn 3006eHToca (MeToan4eckHe peKoMeHalHH. .., 1983).

Ha panubpiii MoMeHT 113 bertoro osepa ymomuHaercs 106 Bunos u dopm
Gecro3BoHOUHBIX (AHTPOIOTEHHOE BIHAHHE..., 1981). Jl1a cpaBHeHHs H 0606wLIe-
HHSA NpHBeieHbI JaHHBIE OPraHH3MOB OOHAPYKEHHbIE APYTUMH HCCIIeI0BATE IIMH.,

®.J1. Mopayxait-boarosckoit 1 B.F1 MHTpONO;IbCKHI YTOMHHAIOT HAaTHYHE
13-15 popm Tenmunepun. Haubosee pacnpocTpanens auumnku Procladius. Oau-
TOXeThI npeAcTaB;IeHs! 5-6 BHAAMH TyOH(HLHI, CpelH KOTOPBIX MEPBOE MECTO M0
BCTpeuaemocTH M OHOMacce NMPHUHALTEAHT KPYMHOMY HEBCKOMY JIEMHOIAPHILTY —
Limnodrilus newaensis n 7-8 BunoB moamock. (Mopayxaii-Boarosckoii, 1959) B
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pabotax M.B. CTpyray — nepBoe MecTO N0 BCTPEYaEMOCTH 3aHUMAET Limnodrilus
newaensis, oH ObLT IINPOKO PACIIPOCTPAHEH M 3aCE:IAT BCE JHO 03¢pa. B 1962 6bI-
SIH ILIMPOKO PACcTpoCTpaHeHbl cepHIIbl B OCHOBHOM Pisidium amnicunt, B MEHb-
wieii Mepe P. moitesserianum, P. nitidum u P. casertanum. (C1pyrau, 1968) B pa-
6otax T. JI. [Toxy6Hoii yriomHHaeTcs 17 BuaoB u ¢opM. BHOLIEHO3 XapaKTepH30-
BaICA Pe3KO BbIPAKEHHBIM Mpeobi1agaHneM HeBckoro umuonpuia (Limmodrilus
newaensis Mich.) n smannox Motsrs (Chironomus plumosus L.). Kpome Toro, B
6uoueHo3 Bxoauu muuHku Cryptochironomus w3 p. defectus, Procladius, apy-
rHe XMPOHOMHIBL, TYOHGHUHABI H chepHiabl. PayHa HIHCTO-MECYAHBIX TPYHTOB
6bL1a 6.1113Ka K (hayHe HI0B, HO OTIIHYATAch 3HAYHTEIBHO MEHBLINM KOIHYECTBOM
MOTBLIA H B CBA3H C 3THM MOHHKEHHO{T YHCIEHHOCTBIO H GHOMAcCoii.

3a noc:1eaHHE NATH JIET HAMH OGHaPYkKeHO 32 TaKCOHOMHYECKHe rpymmnsl. B
npo6ax 2010 roaa GbLiH oOHapyxeHBl cileayioliHe BHABI XHpoHoMHA: Tanypus
villipenis, Procladius noagpox Psilotanypus, Procladius nmoapon Holotanypus,
Macropelopia nebulosa, Cricotopus sp., Polypedium sp., Chironomus sp.,
Crptochironomus  ussouriensis, Cryptochironomus gr.defectus. Y3 Momockos
06HapykeHbl IK3eMILApsl dmesoda scaldiana, Euglesa rivularis, Henslowiana
polonica, Pisidium amnicum.

B rayGokoBoaHoii yacTu o3epa 2011 roaa, Bo BpeMs oceHHeil ruapobuo:io-
rHYeCKOi CheMKH M3 XHpOHOMHI oOHapyxeHo 12 Bumo. Haubosiee THMHYHBIM
npeJcTaBuTeleM JToro ceMeiictBa Oblin p.Procladius (moapoa Holotanypus).
Paralauterborniella nigrohalteralis w Harnischia curtilamellata. B npnbpexHoii
YacTH pa3HooOpa3He HeCKOJIbKO MOBBIIIAETCHA, ¢ OJAHOBPEMEHHBIM CHHIKEHHEM
6HoMaccel. [ JIHTOpaiH O3epa XapaKTepHO HaiHuHe 15 BHIOB XMpPOHOMHI.
Haub6oaee wuacto obuapyxusaiuce Cladotamytarsus gr. mancus. H
Stictochironomus sp. Cpean 0:IMroxer TpaaHUHOHHO Mpeo6.1aJaiH KPYIHbIE JK-
3eMruiApbl Tubifex newaensis.

B 2012roay B BHAOBOM OTHOLIEHHH B 1IC;IOM 110 BOJOEMY Npe06.1aaTH XH-
poHomuasl M3 noapoaa Holotanypus — Procladius. B:im3kuM 1o 4HcieHHOCTH BH-
noM Takxke 6bl1a Harnischia curtilamellata. Ha ydactkax ¢ 60;1bLIMM KOJIHYE-
CTBOM 3aTOIICHHOIT APeBeCHHbBI THITMYHBIM NPEICTaBHTEIEM CPEAH AOHHBIX Opra-
Hu3MoB 6bL1 Cricotopus sp. U3 oamroxer orMedeHo HauOo:bliiee KO.IHYECTBO
Limnodrilus sp. w Potamothrix hammoniensis. [louTn BIBoe peke OTMEUYEH
Piguitela blanci. U3 moxaockoB HanGoolee 4acTo B mpobax 0OHApYKHBATHCH
Neopisidium moitessierianum, Henslowiana polonica, Euglesidae g.sp.

B npobax 2013 roaa Gentoca o3epa be:toe oGHapyxkeHs! cleayroLIne npest-
ctaute;in Chironomidae: Tamypus villipenis, Procladius noopoo Psilotanypus,
Macropelopia nebulosa, Cricotopus sp.. Polypedium sp., Chironomus sp.,
Cryptochironomus ussouriensis, Cryptochironomus gr.defectus. Cpean Mollusca
obHapyxkeHbl Amesoda scaldiana, Euglesa rivularis, Henslowiana polonica,
Pisidium amnicum. B npnGpexHoii 30He 0GBIYHBLIMH CTAHOBATCS HaxoakH aMGH-
noavl Gmelinoides fasciatus.

Takum oBpa3oM, cocTaB Makpo3000eHToca 03. beloe mintennHoe BpeMA
NoJBepraeTcs HHTEHCHBHBIM Hecaea0BaHHaM. Hcc:teioBaHHs, NPOBeAeHHBIC B 110-
CleJIHHE MATH JIeT MOKa3bIBalOT, YTO CTPYKTypa OGeHTOLEHO30B MpakTHYeCKH
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HensmeHHa ¢ 30-x rogoB XX Beka. /14 ray60koBOAHOI 4acTH pYKOBOAAIIHMMH
rpyniamMH OCTaloTC XHPOHOMHbI, O;THXOXEThE H MOSLTIOCKH.

CnHCcoK .InTepaTyphl

1. AHTponoreHHoe BIHAHHE Ha KpynHble o3epa Cesepo-3anaza CCCP. Y. II. 'uapobuo-
JTOTHA H IOHHEIE OT;10/4eHN o3epa bextoro. — J1., 1981. - 254 c.

2. bakanoB A.l. 3o06etoc // CoBpemeHHOe cocTosiHHE LIlekCHHHCKOro BOIOXpaHHIHINA.
Spociapas: H3g-so AI'TY, 2002. - C. 165-180.

3. Beirozoa O.B. MakpobeHTtoc UepenoBellKoro BOIOXpaHH.IHIIA, €r0 NPOIYKLHA H
notpebaeHie peidamu. — uc. ... kaHa. 6Ho:1. Hayk. — Bodoraa, 1979. — 235 ¢.

4. I'pese b.C. MarepHa:sl mo ruapoIorHH H rapoduoiorin beioosepa no 1931 roa. —
Jleao Ne2. — 1932 - 56 c. [Pona. matepraisl [ocHHOPX. nus. Ne 16]

5.Mopayxaii-boxrosckoit @.Jl., Mutponoascknii B.H. bentoc beioro o3epa // Tpyaw
uHcTHTYTa 6uo:toriy BogoxpaHittHit AH CCCP. - 1959. — Brin. 2(5). ~ C. 85-101.

5. Mopayxait-boarosckoit ®.J1. O 6eHtoce beioro o3epa B 1973 — 1975 rr. // buo:torus
BHYTpeHHIX Boa: HHpopn. 6101, — J1.: Hayka, 1978. — Ne38. — C. 44-48.

6. [Noaayonas T.J1. O aoHHoi#t payne YepenoBeukoro BoIOXpaHH.IHIIA B NEPBLIC J1BA ro-
na ero cyuiecteoBaHHs // TI1aHKTOH 1 OeHTOC BHYTpeHHHX BoaoemoB. — M.-J1.: Hayka, 1966. —
C.21-33.

7. Caenyxutna T.Jl., Boiro:ioBa O.B. 3006enToc // I'11p0o6GHOI0THA H 10HHDBIE OTI0KEHHA
o3epa beoro. — JL: Hayka, 1981. - C. 215-232.

8. CranemakoBa [ A. Bentoc Betoro o3zepa Bosoroackoii ob:1acti (no HabaroaeHHAM
1973-1974 rr.) // H3s. FTocHHOPX. - 1977. - T. 116. - C. 128-137.

9. Ctpyray M.b. Benrtoc Be:toro o3epa (o marepuaiam 1962 r.) // H3s. FocHHOPX. -
1968. -T. 67. — C. 261-269.

BHOJIOTHYECKASI AKTUBHOCTD I1OYB
B OLIEHKE 3KOJJOIrHYECKOTO COCTOAHUA
MAPKOB H CKBEPOB I'OPOJA KA3AHHU

Cwupnosa E.B.

JoueHT Kaenpsi nousoseacHua Kaszanckoro (Ipusokckoro) geaepain-
HOTO YHHBEPCHTETA, KaH. 6H0:1. HAYK, IOLEHT,

Poccus, r. Kazans

B pabote naHa oueHKa KOIOrHYECKOTO COCTOSHHA MOYB MapKOB H CKBepoB ropoia Ka-
33HH Ha OCHOBe H3MEHeHHsA HX (PH3HKO-XHMHYECKHX CBOFICTB H OHOIOrHYecKoii aKTHBHOCTH.
TNokasano, yro B YCIIOBHAX YPOaHH3HPOBAaHHBIX TEPPHTOPHIt CBOFICTBA MOYB MOABEPraioTCa Cy-
WecTBeHHoi TpaHcpopMalHH. JTO MOKET PacLIeHHBAaThCA CO CTOPOHBI MOMBEHHOTO MOKPOBA
Kak oTBeTHast mpHCOCOOHTEbHAA PEAKLHA Ha cepbe3Hble BHEUIHHE HArpy3KH BBIPAKECHHOIO
AHTponorenHoro Xapaktepa.

Kuoueswie c106a: nousbl, ypbaHH3HPOBaHHEIE TEPPHTOPHH, GHOIOTHYECKAs aKTHBHOCTh
TOUB, XHMIYecKHe CBOIICTBA OB, FKOIOTHYECKOE COCTOSHHE.

Oxpyxalouas cpena ropoackHx TEPPUTOPHIA NMOBEpkEHa BBICOKOH TpaHc-
bopmauny u OCHOBHYIO Harpy3Ky MpH 3TOM HCIBITBIBAET MOYBa. KoTopas 6.aro-
A4ps CBONM YHHKabHBIM CBOMCTBAM H YKOIOTHUECKHM (QYHKUHAM. CTAHOBHTLCA
BaKHeHIWNM GHOreOXHMHYECKHM GapbepoM Ha MyTH PaclpOCTPaHEHHS JK3OTEH-
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HBIX 3ArpA3HAIONX BeltecTs. H3BECTHO, YTO MOA BIHAHIEM JEATE.ILHOCTH €10~
BEKa B FOPOICKHUX YCIOBHAX H3MEHSAIOTCS XHMHYECKHE, Pu3HyeckHe n 6HOTorHYe-
CKHe CBOHCTBA MOYB. H OHH CTAHOBSATCS HE B COCTOSIHHH BBIMOTHATH BaKHbBIE IKO-
Jornueckue ¢pyHkuuu [2, 3]. [odToMy M3ydeHHE COCTOAHHS NMOYBEHHOIO MOKPOBA
ypOaHH3UPOBAHHBIX TEPPUTOPHIT Ha (OHE pe3Ko BO3pACTAOLUCH AHTPOMOTreHHOH
Harpy3kH sB;1eTCs aKTya:1bHOH 3aJa4ei.

B HacTosuiee BpeMs yaesisieTcs NOBbIlIeHHOe BHUMaHHe pa3paboTke moaxo-
JI0B K OLIEHKE KO;IOTHYECKOTO COCTOAHHA TOPOACKHX MOYB, OCHOBAHHOMH Ha AHa-
THOCTHKE H MOHHTOPHHIE H3MEHEHHii LIMPOKOTO JHana3oHa OHOTEHHBIX KOMIO-
HEHTOB H PH3HKO-XHMHYECKHX CBOHCTB MOYB.

Le:pto paboThl OBLIO HCc1eA0BaHHE 0COOEHHOCTEH XMMHYECKOTO COCTaBa H
(epMEHTATHBHOI1 aKTUBHOCTH MOYB rOPO;ICKHX TEPPHTOPHIl A1 OUEHKH HX KO-
JIOTHYECKOTro COCTOAHHA. OObekTaMH HccaeaoBaHHs ObLT NMOYBEHHLIH MOKPOB
napkoB H ckBepoB ropona Kazanu.

Ot160p 06pa3uoB NPOBOIILICA B BereTauHoHHeii nepuod 2014 roaa no me-
Toay «kouBeptax. [Ipobel oT6Hpa:au ¢ riybunsl 0-5 cm 1 15-25 cm. B obpasuax
OmnpeIeILIH aKTyaTbHY KHUCIOTHOCTh MOTEHUHOMETPHYECKHM METOJO0M, conep-
’KaHHe OPraHHYEeCKOoro yriiepoaa no TropuHy, ypea3Hyr aKTHBHOCTb Ha (oHE H3-
MEHSIOLIErocs MoKa3aTels akTyaIbHOH KHCIOTHOCTH — 3Kcmpecc-MeToiom T.B.
ApwucToBckoii 1 M.B. Uyrysosoii [1].

IMousBeHHble 00pa30BaHHs H ra3OHBI MAPKOB U CKBEPOB ropoga cgopMupo-
BaHBI HACKIMHBIMH IPYHTAMH Pa3HOTO cocTaBa — LebHeM, Topdom, Topdokomno-
CTOM, MECKaMH H CYIFIMHKaMH, OHM OTIMYAlOTCA HAPYLIEHHOCTBIO, HMEIoLHecs
NPH3HAKH OKYJbTYPHBaHUs CBA3aHBlI C CO3NaHHEM MOYBEHHBbIX 06pa3oBaHuil my-
TEM HOKPBITUA TIOBEPXHOCTH ra3oHOB TOPHOM H:TH TOpHOKOMIOCTOM.

B pe3y:IbTaTe NpoBeeHHBIX HCC:1€40BaHUit ObLTO MOKAa3aHO, YTO H3y4EHHBIE
noyBeHHbIe 0Opa3Ubl MO MOKA3ATEIAM KUCIOTHOCTH 3HAYHTEIbHO TpaHc(opMHpoO-
BaHbl. Bo Bcex oOpasuax Hab:roaaioch yBe:THyeHHe 3HaueHHs pH Bepxuero cos
(0-5 cMm) go 7,0-8.2. Tak xe Oblila BBIABI€HA CTATHCTHYECKH 3HAYyHMas pa3HUULA
3HAYEHHH aKTYa IbHOH KHC;IOTHOCTH B MOYBEHHBIX ¢:10aAX 0-5 cM u 15-25 cm. 3Ha-
yeHHs pH BOAHO# BBITAXKH HHAKHETO €107 J1exaT B npeaeiax ot 7,1 1o 8.5 ea. u
BblllIe 3THX 3HadeHuii pH BepxHero c:1o1.

ITO. BEPOATHO, CBA3AHO C TeM, YTO MPOHCXOAHT pery:.IsipHoe oOHOBIIECHHE
MOBEPXHOCTHOTO €105 MOYBEHHBIX 0Opa30BaHHH Tra3oHOB «CBEKHM» MaTEPHAIOM
i Goilee 3arps3HeHHble TPYHTBI OKa3bIBAOTCA MOrpeGeHHBIMH (3aChIMAHHBIMH ),
4YTO KOCBEHHO IOATBEPKAAET TEXHOT€HHOE 3arPA3HCHHE.

HayueHHble ropoackue no4YBOnomoOHbsle 00pa3oBaHHA XapaKTEpH3ylOTCA
BBICOKHM BapbHPOBaHHEM B CoJep:KaHHH opraHHyeckoro BelecTa. CogepixaHHe
OpraHH4YecKoro yriepoda coctasIser B ciioe 0-5 cM ot 2% 10 24%, a B ci10¢
15-25 cm o1 0.4% n0 3.7%. BeposaTHO, CTO:Ib CHIIBHOE OTKJIOHEHHE COIepKaHHS
OpraHUKH MOXeT CBHICTE.IbCTBOBaTb O I1yOOKoii TpaHcdopMaliH CBOHCTB H3Y-
YEHHOH MOYBBI.

Pe3y:bTaThl HecIeq0BaHHA ypea3HOi aKTHBHOCTH MOKa3ali, 4To coaepka-
HHe ¢epMeHTOB B c;10aX 0-5 cM 1 15-25 cM Takke NOABEPKEHO CYLIECTBCHHOMY
BapbHpoBaHH0. Hanbo:buias akTHBHOCTh depMeHTa ypeasbl XapaKTepHa /Ui no-
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BEPXHOCTHbIX cnoeB (0-5 cM), CKOPOCTb pPa3fioXKeHUs MOLE/NIbHOI0 BELLeCcTBa B HUX
cocTaBnsAna 4-8 vacos. B cnoe 15-25 c¢m oHa 6bina 3Ha4MTENbHO HUXe, pH gocTu-
ran BenmumHel 10 -11 en. 6onee yem 3a 12 -14 yacoB. 0 CKOPOCTU Pa3noXeHUs
MOJeNbHOro BelecTsa B 06pasLax novsonofo6HbIX TeN MapkoB U CKBEPOB 6bIO
YCTaHOB/IEHO TPW COBOKYMHOCTW pe3ynbTaToB (puc. 1): C BbICOKON CKOPOCTbHO
pasnoXxeHns MofenbHOro BewlecTsa (4-5 ), cpefHeit (7-8 4) M NPOLOMKUTENLHON
(9 u n 6onee).

YPOBHIO aHTPOMOreHHOW Harpysku)

HapyLieHHble NoYBbI 4OCTUrAOT HaMboee BLICOKMX 3HaueHuit pH 3a Gonee
KOPOTKUIA NMPOMEXYTOK BpemMeHu (4-5 4acoB). BbICTpoe HapacTaHMe aKTUBHOCTW
ypeasbl U BbICOKMIi ee YPOBEHb, BEPOSITHO, MOXET CBUAETENbCTBOBATL O 6O/bLUON
YCTONUYMBOCTM 3TOr0 hepMeHTa K MHIMGUPYIOL UM (haKTopam, pacrnpoCcTpaHeHHbIM
B FOPOACKOI Cpefie M O CMOCOGHOCTM TakMX MOYB K CaMOOuYMLLEHMIO. BeposTHO,
MUKPOGHbIE COOBLLECTBA, YUACTBYIOLME B PA3/IOKEHUM MOUYEBUHbBI 1 NPOAYLMPO-
BaHWUW (hepMeHTa ypeasbl 0CBaUBAIOT HOBble 3KOMOTUYECKME HULIW, UMEIOLLNE Bbl-
PaXXeHHbI aHTPOMOreHHbIA XapaKTep.

AKTUBHOCTb (JepMeHTa ypeasbl 3aBUCWUT OT PeakLuu MOYBEHHOrO pacTBopa
U COflepXKaHusl opraHMyeckoro BelecTBa. C yBennueHnem pH o cnaboLenoyHbIX
3HauYeHUt M ¢ yBENMYEHWEM COZEPXKaHUS OPraHMYecKoro BeLecTBa ypeasHas ak-
TMBHOCTb BO3PAcTaeT Y OCOBEHHO 3TO XapaKTepHO A/ HeHapyLUEHHbIX MouB [4].
B Hawwmx uccnefoBaHMsaX Mexay nokasaTefisiMy ypeasHOW aKTUBHOCTW MOYBbI U
pH cpeabl 1 cofep)XaHneM 0praHMuYeckoro yriepoga KoppensiLuoHHble CBS3W Bbl-
SIBMIEHbI He 6blIN. BeposiTHO, B YCMOBUSX FOPOACKOI Cpefibl, B TEXHOTEHHbIX MO-
BEPXHOCTHbIX 06pa30BaHUAX K KOTOPbIM OTHOCSTCS U3y4yeHHble 06pasubl, (ep-
MEHTATUBHAs aKTUBHOCTb CUMIbHO TpaHchOpMUpPOBaHa. VX xumuueckue u 61ono-
rMuYeckume CBOMCTBA NPeTepneBaloT U3MEHeHUs, CUIbHO OT/IMYAOTCA OT KOMM/eKca
CBOIACTB €CTECTBEHHbIX MOYB, NO3TOMY HE06XOAMMa Pa3paboTKa HOBbLIX MOAX0A0B
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H METOIOB HX H3YYEHHA LIS OUEHKH HX JKO:TOTHYECKOrOo COCTOSHHS H MPOTHO3H-
POBaHHA HX B.IHAHHA Ha TOPOACKYIO Cpedy.
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U3IMEHYHUBOCTb MOP®OJIOTHYECKHX ITPH3HAKOB
VALERIANA WOLGENSIS KAZAK. HA IO)KHOM YPAIJIE

Cyaeivanosa 3.H.

accHcTeHT Kadeapsl 6Hos0rHH bamkupckoro rocyapcTBeHHOTO
MEIHLIHHCKOFO YHHBepCHTeTa, KaHA. 6HOIOT. Hayk,

Poccusa. r. Yoa

beaarosa I'.B.

JoueHT kadeapsl 6uoaorun bamkupckoro rocy1apcTBeHHOro
MeTHLUHHCKOTO YHHBEPCHTETA, KaHA. GHOI0r. HayK,

Poccusa, r. Ya

H3yveHne pas;THYHBIX TIINOB H3MEHYHBOCTH HMEET BaKHOE TEOPETHYECKOE i MpaKTHYe-
ckoe 3HayeHie. llccaesoBanne BHYTPHIONMYIAUHOHHOH H3MEHYHBOCTH MO3BOISAET OMPEACTHTH
TAKCOHOMIYECKYIO 3HAYHMOCTb Pa3HBIX BHIOBBIX MPI3HAKOB, a HCC:1EIOBAHHE MEKITOMYIALIH-
OHHOIT I3MEHYIBOCTH Ja€T BO3MOKHOCTD Pa3€IHTb Bi1 B MPOCTPAHCTBE, TO €CTh PACKPBITH €70
BHYTPHBI10BYI0 i depeHUHaLIo.

Krioyeenie croea: Valeriana wolgensis Kazak., uenonony:sis (LK), sBuyTpu i1 mexno-
NY:IALNOHHAs H3MEHYHBOCTh, HHIeke BiTaInTeTa LT (V).

HccaenoBanns ueHonony:sunit (LIM) Valeriana wolgensis Kazak. npopo-
auauch ¢ 2006-2011 r.r. Ha teppHTOpUH FOXHO-YpaslbCKOTO rocyAapCcTBEHHOTO
npupoaHoro 3anoseaHuka (IOYTTI3) Bemopeuxkoro paiiona Pecny6:inkn baukop-
TocTaH. Beero uccienosaHo 10 LIT V. wolgensis: Ha Bbicotax ot 700 1o 975 M
Hax yp. M. (LIIT 1-5, 8) — ropueie LIIT 1 obGuTtatowmme Ha Boicotax ot 450 10 575 M
Hax yp. M. (11 6. 7,9, 10) — Huzkoropusie LIIT.

15 oueHKH BHYTPH- H MEKMOMY:IALHOHHON H3MEHYHBOCTH B Kaxzxoii LIIT
otéupain no 30 MoIebHBIX pacTeHHii, y KOTOpbIX HaMepsaH 13 mopdoaoruue-
CKHX TMpPH3HAKOB BETreTaTHBHBIX H PEHNPOLYKTHBHBIX OPFaHOB: I.THHA penpoayk-
THBHOTO nobera (CM), YHC:10 BEreTaTHBHBIX MOGEroB (IUT.), YHC10 JIHCTHEB HA NO-
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Gere (IT.), YMC:I0 Noed JMCTa (WIT.), A;THHA JIMCTAa CPEAMHHON GopMalHH (CM),
A;IMHA TLTACTHHKH JIMCTA CPeAHHHOH QopMalin (CM). WIHPHHA JIUCTA CPEIHHHOM
¢opManmu (CM), JUIHHA JOIH JIMCTa CPEAHHHOH (opMmauH (CM). WHMpHHA 1014
aucta cpearHHoil dopMauuu (cM), BeicoTa {(cM) H AHaMeTp (CM) COLIBETHS. YHC:IO
GoKOBBIX Mapaki1aaueB (IIT.) H YHC;10 COUBETHI BToporo nopsaka (wr.). [lepsuu-
Hblit MaTepHa1 oOpabaTbiBasii BapHaUHOHHO-CTATHCTHYECKMMH MeToaamu. JLis
KaXJI0TO TpH3HAKa ONpENETAIH cpelHee apHPMETHUYECKOe 3HauyeHHe, OLIHOKY,
cpelHee KBAJAPaTHYHOE OTKIOHEHHE, ko3 dHuMeHT BapHauuH [1, c. 20-186; 2, c.
5-152]. YpoBHH BapbHpOBaHHs NMpPH3HAaKoB NpHHATH no I'.H. 3aiiueBy [3, c. 10-
121]): V>20 % — Beicokuii, V=11-20 % — cpeanuii, V<10 % — Hu3kHi.

JL1a xoopannauuu LT no rpaanenTy KoMmiekcHoro dakropa 6:1aronpHsaT-
HOCTH YCJTOBHH HCNO;IB30BATH HHIEKC BHTaIWTeTa Henononmy:suuii (/VC) no pas-
MepHOMY CrieKTpy ocobeit [4, ¢.80-85].

Cpeau Bcex HCCA€XOBAHHBIX LEHONONY:IAUHI V. wolgensis, MakCHMaTbHBI-
MH MOKa3aTe;IaMH MOP(OI0THYECKHX NPH3HAKOB XapaKTepU3ytoTca — ropHole 111
4 u 8, oburaromue Ha BeicoTe 870 M 1 700 M Hax yp. M. H Hu3koropHas L{IT 9 (550
M Hal yp.M.). MHHHMAaIbHBIE TOKa3aTeTH HMeeT ropHas LT 3 (900 M nag yp. m).

JUiHa penpoaykTHBHOTO nobera V. wolgensis B HCCIleIOBaHHBIX LEHOMNO-
nyasHAx kos1e6:1eTca B Hpokux npeaeiax ot 93.07+0.85 no 109.62+0.91 cm. B
CpEIHEM DTOT MoKa3arte:lb cocTap1seT 103.39 cM. MakcHMalIbHas A1HHA OTMeYeHa
g LI - 2, 4, munuMaibsHas aaa LIT 3.

B HccsienoBaHHBIX LEHONOMYAUMAX V. wolgensis J1MHa J1MCTa CPEAMHHOMN
dopmaumu MeHseTca B mpeneidax oT 12.35+0.53 mo 15.72+0.60 cm, mupuHa oT
8.8620.45 no 13.62+0.52 cm, mIMHA NMIACTHHKH SIMCTa CpeavHHON (GOpMalMH OT
11.48+0.50 no 15.15+0.75 cM, AIMHA 10;M SIHCTa CpeAHHHON (OpMALMH OT
5.13+0.23 no 7.21£0.27 cM, a mrMpHHa 10:14 o1 1.2620.06 xo 1.86+0.09 cm.

BeicoTa couBeTus cuiabHO BapbHpyeT — oT 22.10+0.83 1o 34.76+3.25 cMm, a
ee nuametp oT 10.24+0.78 no 20.81+0.77 cM. Uncsio GokoBbIX mapakiagues B
cpeaHeM cocTaiasger 8.19 wT., couBeTHii BTOporo nopaaka — 2.54 wt. YcTaHoB-
JleHa OTpHUATE1bHAA KOPPEIALHOHHAA CBA3b MEKAY YHCIOM GOKOBBIX Mapakia-
JHEB M YHCIIOM BEreTaTUBHBIX NMoberos (r=-0.68).

Ha rpaamnenTe yxynueHHs yciIoBHI pocTa, NOCTPOSHHOMY MO HHIAEKCY BH-
Tamutera LUIT (/VC), Takne 6HoMETpHYECKHE NMOKa3aTelM KaK AIMHA W LIHpHHA
TMCTa CpenvHHON GopMaLHH, OJHHA H MIMPHHA J0M SIMCTa cpeJuHHOM dopMma-
LMK, BBICOTA (PHCYHOK) M IHAMETP COLIBETHS YMEHBILAIOTCA.

BoabmmHeTBo ropHbix 1IT xapakTepusyloTcd MakCHMaIbHBIMH MOKa3aTe-
Ml Mopdo:Tornyeckux npu3Hakos. ['opHeiM LT xapakTepeH kpynHbiii rabutyc
PacTenwii, 3nech niMHa penpoaykTHBHOro mobera (93,07-109,62 cm), ynciao u-
CTheB (5,47-7,10 wr.), yuc:io 6okoBbix napakiaanes (7,37-9,07 wT.) MakcHMAaIb-
Hbl. MHHHMAa BHBIE NOKA3aTETH HMEIOT HH3KOTOpHbIe L1TT.

B ropubix LT V. wolgensis a11mHa penpomykTieHoro nobera kosebiercs B
Npederax or 103,17+0,94 1o 109.62+0,91 cM, A1HHa ;THCTa cpeTHHHOI GopMatHH —
OT 12,35+0.53 no 15,72+0,60 cM, IWIHPHHA TMCTa CPEAHHHO! dopMaunn — ot
9,55+0,38 1o 12,84+0,72 cM, A1MHa TIaCTHHKH STHCTA CPeIMHHOM GOpMaLHH — OT
11~64=‘=0,49 no 15,15+0,75 cm, BeicoTa couBeTHa — oT 28.33+0.86 no 34.76+3.25

95



CM, a ero gnametp - ot 12.44+0,98 go 19,28+0.76 cm. B Hu3KoropHbix LM gnvHa
penpoAyKTUBHOro nobera Konebnetcs s npegenax ot 94,86+0,99 fo 101,96+0,97
CM, ANIMHA NUCTa CPeAMHHONA (opmauum - oT 14,46+0,58 o 15,61+0,68 cm, wu-
pviHa nucTa cpeanHHol hopmaumm - ot 10,96+0,58 go 13,62+0,52 cm, AnnHa nna-
CTUHKW NUcTa CpeAnHHOW opmauun - ot 13,60+0,72 no 14,47+0,58 cm, BbicoTa
cougetna - ot 25,06+£0.82 go 33,28+0.88 cm, a ero guametp - ot 15,16+0,98 fo
20.81+0.77 cm.

BbicoTa coupetus = -44.5999+-74,0918*x

IvVC

YxygauweHuve yCl'IOBI/II71
Puc. M3MeHUYMBOCTb BbICOThI coLBeTUs y ocobeli Valeriana wolgensis Ha rpagueHTe
YXYALWeHUsA ycnoBuii o6utaHma (IVC). MpumedaHue. Mo ocu abeumce - MHAEKC BUTaIMTETA
ueHononynsauum (1IVC), no ocx opanHaT - BbICOTa COLBETUSA, CM.

B 60nbWIMHCTBE MCCNefoBaHHbIX LeHomonynaumax Vo wolgensis Havbonee
BapbMpyOLWMMU MOP(ONOrMYeCKUMU MapameTpamy SBAAKOTCA ChegyloLine npu-
3HaKW: 4ncno BereTaTuBHbIX noberos (CV=36.38-81.30 %), BbicoTa (CV=39.65-
58.99 %) n gnameTp (CV= 28.94-43.22 %) cOLBETMS, YNCNO COLBETWI BTOPOrO
nopsgka (CV= 27.90-38.43 %), f/iMHa nucTa cpeAnHHoi dopmaunm (CV= 20.21-
27.64 %), piMHa NNacTUHKU N1CTa CPpeanHHON dopmaymmn (CV= 21.01-29.05 %),
WMpPWHA NUCTa cpeanHHoli gopmauun (CV= 20.98-31.61 %), WwWmnprHa LOM NnUCTa
cpeaviHHol opmayun (CV=23.20-30.10 %), uncno nuctbes (CV=21.28-26.43 %)
(kpome LM 6 (CV= 15.66 %). LM 9 (CV=18.86 %) u LM 10 (CV=18.15 %)):
[LMHAa [ONU nucTa cpeduHHoi dopmauun (CV=20.06-44.95 %) (kpome LM 4
(CV= 1941 %)); uncno 60KoBbIX napaknaaves (CV= 20.14-27.92 %) (kpome LM
3 (CV=18.62 %). LN 4 (CV= 1917 %), un 1 (Cv= 17.03 %), LN 9
(CV= 19.04 %).
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CpexHHM ypoBHEM MONYIAUHOHHOH H3MEHYHBOCTH XapakKTepH3YIOTCS:
JAaHHA penpoayktHBHoro nobera (CV=14.71-20.34 %) B Go;IbUIIHCTBE LIEHOMO-
mynawnit (kpome LI 8 (CV=22.19 %), 6 (CV= 23.74 %), LIl 7 (CV= 22.48 %),
HIT 1 (CV= 23.02 %)) u unciio fdosled HMcTa CpenuHHoil  Qopmatiuu
(CV=13.21-19.15 %) (xpome LIIT 1 (CV=23.20 %), LII1 9 (CV=23.78 %).

TMpu3HaKH ¢ HU3KHUM YPOBHEM H3MEHUHBOCTH HE BbIABICHbI.

Mexnony:;IsuHOHHas H3MEHYHBOCTh MOP(OI0riHeCKHX NPH3HAKOB reHepa-
THBHBIX PAcTEHHH XapakTepu3yeTcs, B OOIBIIHHCTBE C.1y4aeB, HH3KOH H3MEH4H-
pocThio (4,92-9,34 %). CpenHsis cTeneHb M3MEHYHBOCTH HabIOJAETCA Y TaKHX
TpU3HAKOB, KaK 4HcA0 HcTheB (11,39 %), miMpHHa J1MCTa cpeaHHHOH $popMaunn
(12,94 %), mMpHHa 10;TH JHMCTa cpeaHHHoil dopMauut (10.59 %), 4ucio serera-
THBHBIX no6eros (14,58 %), sbicoTa (13,25 %) u aunametp (19,50 %) couseTus.

Takum o6pasom, ropsie LT V. wolgensis, B 0T:1H4He OT HU3KOTOPHBIX, Xa-
PAKTEPU3YIOTC MAKCHMAILHBIMH TIOKa3aTeIsiMH MOP(OIOTHYECKHX NPH3HAKOB.
PacTeHHs, OOHMTAIOIIHE B TOPHBIX MOMY;IALMAX, 00:.1a7al0T KPYNMHBIM rabuTycom.
HccnenosanHble Mop(]o;IOrHYECKHE MPH3HAKH B OCHOBHOM HMEIOT BBICOKHI H
cpemHHii ypoBEHb H3MEHYHBOCTH.
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OUEHKA KAYECTBA MUTHEBO# BO/IbI 11O
MHUKPOBHOJJIOTHYECKOMY IMOKA3ATEJIIO

Hlabanosa C.B.
cTapuni npenoxasaTeslb kadeApbl IKO;IOTHH H NIPHPOIONO.Ib30BaHHA

®T'BOY BIIO «OpenbyprekHii rocy1apCTBEHHbIH YHHBEPCHTETY,
Poccus, r. Openbypr

Toaogpaesa A.C., Cepoioxosa E.A.

CTYIEHTKH Kadeapb! 9KOIOTHH H MPHPOXOTIOIb30BaHHA

®I'BOY BITO «OpeHOyprekuii rocyaapcTBeHHbIH YHHBEPCHTETY,
Poccus, r. Openbypr

B CTaTbe pacCMaTrpHBAI0Ch BIHAHHE MHKPOOPraHH3MOB Ha KaueCTBO NHTBEBOIT BOBI,

Tak ; ~ .
raK e 6B110 onpeaeteHo oblee MHKPOGHOE UHC:I0 B Tpodax MUTHEBOI! Boabl ropoaa OpeHdyp-
- IPOBeneH aHaTM3 HCCIeA0BaHHS H IPELTOKEHBI MEPHI N0 YIYUIIEHHIO Ka4eCTBa BObL.
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Kuouesuwie cro8a: MIIKPO6HO."IOT"'—[CCKOC 3arpsa3HCHHE, obiee MHKpOﬁHOC YHC10, MHTHE-
Bas BOJa, OTPAB.ICHIIA.

BceMHpHas opraHMzaliis 3IpaBooxpaHeHus npeaynpexaaeT, uro 80 % 3a-
60.1eBaHHIi Ha ILTAHETE BLI3BaHBI NOTPeb:1eHHEM HEKaueCTBCHHOH MHTHEBOMH BOIbI.
[MpoG:ieMa YHCTOl BObBI CTOHT Nepel MHOTHMH CTPaHaMH.

B PoccHH Kaxkaas naras npo6a BOIONMPOBOAHOH BOAbI HE COOTBETCTBYET
CAHHTAPHO-XHMHYECKHM HOPMaM. KaX1asd BOCbMas — MHKPOOHOJIOTHYECKHM, a
90 % nHTLEBOI BOIbl B CTPaHe HE COOTBETCTBYET PEKOMEHIYeMbIM CaHHTAapHBIM
HOpMaM, XHMHUYECKHM H MHKPOOHOTOTHYECKHM CTaHIapTaM.

MukpoGHo.IoTHYeCKHM 3arpA3HEHHEM Ha3bIBACTCs OTPHLATEILHOE BO3ACH-
CTBHE MHKPOOHBIX COCTABISIOLIHX NPOAYKTOB KH3HEAEATEIbHOCTH 4€I0BEKa HIIH
AKHBOTHBIX, MOCTYNMAKOUWMX B BoAHbIE 00BeKTbl. B nozap:soweM 6OIbIIHHCTBE
NOBEPXHOCTHBIX BO (4719 MOI3EMHBIX BO 3Ta Mpob;iemMa CTOHT MEHee oCTpo, o1-
HaKO He CHHMAeTCs coBceM) oGHTAIT pa3IMvHble MHKPOOPTaHH3Mbl — OaKTepHH.
BHPYCHI, NpocTelilme, a Tak)ke MHKPOCKOIMIYECKHE BOAOPOC:TH H rpubkH. CpeaH
HHX BCTPEYaKTCs Kak Ge3BpeaHbie A1 3A0poBbs YETOBEKa, TaK H CMOCOOHBIE Bbl-
3p1BaTh 3260:;1eBaHHs (MMOAYAC CMEPTETILHO ONAacHbIE).

H3 roga B roa GUKCHPYIOTCA CIyyaH OTpaB.ICHHS NMHTbEBOH BOAOM, Yalle
BCETO H3-3a MHKpOOHO:;I0THYecKoro 3arpa3HeHus. B OpenOyprekoii obiacti 1o
CHX MOp MO MHKPOOHOIOTHYeCKHM MOKa3aTelAM He JOTATHBAET 10 HOPMaTHBOB
KayecTBa Boxa B céiax KpacHoxo:m u [opoanute, B Openbypre Ne2, B mocéikax
Mpyasl, HBanosckuii, uM. KyiiGbieBa. ABHaropook, B Jlenunckom paione [8].

B nurtbeBoii Boxe MoryT ObITb OOHapyxeHbl TakHe OaKTepHH, Kak:
salmonella (Boi3piBaeT nmuLIeBble oTpaBieHHs). shigella (aH3eHTepHI0), yersiniana
enterocolitica  (HapylweHne  QyHKIHMH  SKETyZOYHO-KHILIEYHOTO  TpaKTa).
campylobacter (MpHBOIHT K s3BE€HHOH 00:1€3HH JKe.TyaKa). TaKxke TaKHe MHKPOOp-
raHW3MBbl, KaK KPHIITOCHOpHAHA (BbI3bIBaroOLas AHapeto), aHaOeHa (BbI3blBarOIaAs
OCTAHOBKY AbIXaHHA ¢ mocieayiolleii cMepThbio), HersiepHsa ¢oy:epa (koTopas
aTakyeT HepBHYIO CHCTeMY). jlerioHe:r1a, 6aktepis Chaetomium (MoXeT BbI3BaTL
NosBIEHHE MOAKOKHOO y3:1a), KHIIEYHAsA [a;104Ka H ellle MHOrHe apyrHe [3].

OaHo# 13 NpHYMH N0I00HBIX 3arpA3HEHHI ABIfeTCA, KaK NPaBHIO, HEya0-
B;IETBOPHTE IbHAs paboTa 000pyIOBaHHS Ha CTAHLHAX BOAOMOAroTOBKH. B HacTo-
fIee BpeMs KauecTBO MHTheBOH BObI. NMOCTynatoLleii NoTpeduTe:110, B 60 IbIIHH-
CTBE CBOEM He COOTBETCTBYET HOPMAM. JTO CBA3AHO C (PH3IHYECKHM H MOPaIbHBIM
HECOBEPIUEHCTBOM HCMOIB3yEMbIX TEXHO:IOTHIT OUHCTKH MHUTLEBOH BOBI H HEy10-
B.IETBOPHTE IBHBIM COCTOSHHEM HCMOIb3yeMOTO B HacTosllee Bpems obopyaosa-
Hus. [Tpouiecchl OUHCTKH H MOATOTOBKH BOJbI JO:LKHBI NMpeAyCMaTpHBAaTh ydaine-
HHE M3 BObl BPEIHBIX MHHEPATbHBIX H OPraHNYecKHX BELLECTB, YCTpaHEHHE Ma-
TOTeHHOH MHKPO(IOPHI H BHPYCOB, Y.TyHilleHHe OpraHo:IeNTHYECKUX CBOHCTB BO-
OBl a Takke oforalleHHe BOIbl MOJIE€3HbIMH MHKPO- H MaKpodIeMeHTaMH
[7. c. 199-202].

Bropoii npHuIHOii OTpaBIeHHI ABIAETCA COCTOSHHE BOIOMPOBOAHBIX TPYO:
K npuMepy, 6o:1buHeTBO TpY6 B PoccHi cHiabHO 13HoweHbl. Kpome Toro, B ;16T
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HHUii MEPHO CHTyalHs YCyTy0:19€TCa H TEM, YTO C MOBbILIEHHEM TEMIIepaTyphl BO-
abl 60:;1€3HETBOPHbIe 6AKTEPHH Pa3MHOXKAIOTCA B Heil B IECATKH pa3 ObIcTpee.

B BoaonpoeoHo# Bole MOryT NPHCYTCTBOBATH Ke:1e300aKTEPHH H Cy:Tbda-
106aKTepHH, KOTOPbIEC MPHBOIAT K KOPPO3HH BOJAONPOBOAHBIX TPYO, aKTHBHOI KO-
JIOHH3AaLHH BHYTPEHHEH MOBEPXHOCTH TPYOh! *kes1e306aKTepHAMH, GHKCHPYIOLIH-
MH Ke€:1€30, YTO NPHBOAMT K YXYAILIEHHIO OpPraHO;IENTHYECKHX MOKa3aTe1eil Kaue-
cTBa Hecsleayemol Boaet [5, ¢.31-33).

B-TpeThHx, A8 BceX CHCTEM BOAOCHAOKEHHS, B TOM YHCTE 3aMKHYTHIX, 3a-
NOHAIOIIHXCA BOOH LEHTPAIM30BAHHOTO BOJAOCHAGKEHHS, & TAKKE MPH 3aCTOl-
HbIX ABJIECHHAX B TYNIHKOBBIX YYacTKaX, B HAKOMHTEIbHBIX pe3epByapax MpH Ioya-
COBOIt Molaue BOAbI, XapaKTEPHEI MPOLECChl BTOPHYHOTO OaKTepHa:IbHOTO 3arpsis-
HEHHS MHTbEBOH BOJLI B Pe3y:.1bTaTe 00pa3oBaHHA OHOILICHOK HA BHYTPEHHHX MO-
BEPXHOCTAX BOJOMPOBOAHBIX CHCTeM [1].

Ec:11 roBopHTH 0 pekHME BOIOMO:;1b30BaHH A, TO KAYE€CTBO MHTLEBOI BOIbI B
peKHME HEMPEPLIBHOTO T0;1b30BaHHA COOTBETCTBYeT TpeboaHusM CanlTul
2.1.4.1074-01 u He 3aBHCHT oT THNa Tpy6. Ilocie nepepbiBa B BOAONO,Ib30BAHHH
MOKET CYLIECTBEHHO YXYIIaTCs OpraHoIeNTHYECKHE ITOKa3aTeTH KauecTBa BOIbI.
OcTaHOBKa TOKa MHTbEBOH BOABI CIIOCOOCTBYET CHHXEHHIO KOHLIEHTPALIMH KHC10-
poaa B BOAHOI (ha3e M aKTHBH3ALHH aHAPOOHBIX BOCCTAHOBHTEILHBIX MPOLECCOB
[5,¢.31-33].

MHorde HecrnopooOpa3yrollie NaToreHHbie H CanpoQHTHbIE OGakTepHH,
OCTaBasACh XKH3HECTOCOOHBIMH, MEPEXOAAT B O:H3KHE K aHaGHO3Y MOKOALUHECH
($opMBI HIH HEKY;IbTHBHPYeMble COCTOAHHA. OHH MPEACTABICHbI LHCTONOIO0HbI-
MH K1€TKaMH H npebbiBaioT B CBOOOAHOM (ILTAHKTOHHOM ) COCTOSIHHH ;THOO HMMO-
6n130BaHbl B GHOILIEHKY. BHoM IeHKa ciocoGHa Npeoao:1eBarh BCe CTAAHH BOAO-
OYHCTKH H (POPMHPOBATBCA HEMOCPEACTBEHHO B CHCTEMAX BOAOCHAGKEHHA. Mo-
CTOAHHO Nonajas yepe3 MHThEBYIO BOIY B OPraHH3M Ye;10BeKa H JKHBOTHbIX. OKa-
3aBIIHCH B 0C:1a6.;1eHHOM OpraHi3Me, HEKYJIbTHBHPYEMbIE 3IeMEeHTapHble TeTbLa H
HX MHKPOKO:IOHHH BOCCTAHAB:IMBAIOTCA B HCXOAHble OakTepHalbHble QOPMBI ¢
NO;IHOUEHHOH K1€TOYHOM CTEHKOH H B 3aBHCHMOCTH OT HX KOHLEHTpaUuHH H GHo-
JIOTHYECKHX OCOGEHHOCTEH MHAYLHPYIOT BOCIATHTEIbHEIH NPOLECC, aLICPrHio H
Apyryio naro:oruio [2].

Cpenu koMmiiekca npodH;IaKTHYECKHX Mep 6€301acHOCTH MHTHEBOTO BOJO-
N0;1b30BaHHA OHO M3 BeLYLIHX MECT 3aHHMAeT MHKPOOHO:IOTHYECKHIT KOHTPOIb
KauecTBa muTheBOI BOABI KAK OCHOBHAA YacCTh YMHIEMHOIOTHYECKOrO Haa3opa. B
CBOO oyepens, IPPEKTHBHOCTL KOHTPO:IS OMpEAeAETCA BbIOOPOM HAIEKHBIX,
HAYYHO 0GOCHOBAHHBIX MHKPOGHBIX MOKa3aTe:lel, aAeKBaTHO OTPAKAIOLIHX CTE-
TIeHb NoTeHUMA:IBHON NHAEMHYECKOI OMACHOCTH H pHCKa 3a60.1€BaeMOCTH KH-
WeUHBIME HHpeKUMAMH, 05YCIOBICHHBIMH BOIHBIM GakTopoM [1].

B Open6yprckom pernoHe nepHoanyeckn GHKCHPYIOTCA OTPABIEHHS MHTb-
€BO# Bogoii: B 2007 roay, noc:e Npopsisa TpyObl HA MarHCTPasIbHOM BOIOIMPOBO-
A€ B palinentpe CaeT:siii, B 2011 roay B Akby:ake. B 2014 roay B r. SicHoMm. B
nop:::’ Npeano;10kUTEIbHO, B BOAONPOBOIHON BoJe OOHapyXeHbl YepBH-

-{OCATHKH., HeonacHble A:1s Ye:10BeKa. TakHe pe3y;IbTaThl IKCMEPTH3b! O3BYUH.IA
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npecc-c:iyx6a aamuHncrpauud Opcka, HO HHKaKHX MEPOTNPHATHIH MO pELIEHHIO
9TOii Npo6:1eMel He NPOBOAK:IOCH [4].

B HacTosueii paGoTe GbL10 HCcIeJ0BaHO Ka4ecTBO MHTbEBOH BOJBI ropoaa
OpeHbypra no oaHOMy H3 MHKPOOHOIOTHUECKHX NOKa3aTe el (obmee MHKpoGHOe
YHC:10) B COOTBETCTBHH CO CTaHAapTHOi MeToankoil [6]. OOmee MukpobHoe 4ic-
210 (OMY) - 9T0 Ko:THYECTBEHHBII MOKa3aTe 1b, OTPaXKaKoOLIHii ofllee coaepkaHie
Me30(QHIbHBIX a’poOHBIX H (aky:TpTaTHBHO aHa’POOHBIX MHKPOOPraHHIMOB
B 1 M1 Hecoe1yemoii Boasl [6].

[poGbl MUTBEBOI BOABI H3 HCTOYHHKOB LIEHTPATH30BAHHOTO BOAOCHabxe-
HHA OTOMPAIHCh BECHOH B YeThIpeX aJIMHHHCTPATHBHBIX paHOHax ropoia Hemo-
CPEeACTBEHHO y nmoTpeOuTe 1. /1A BHIABIEHHs OWHMOKH YKCIIEpPHMEHTA HCc.Ie10Ba-
HHA MPOBOIILIHCH B TpeX Mapasrieax. PelyIbTaTe necieoBaHHIl NMpeacTaB 1eHbl
B Tab.1HLe:

Tabxnma
OnpexeleHHe o01ero MHKpPOGHOro 4ncIa
MecTo orbopa npob Cpeatee yHc10, WIT Hopmartus
1. JlenHHckHit paiioH 31,7 He 6oxee 50
2. JlepxHHCKHit paiion 11.9 He 6o:1ee 50
3.LlenTpabHslii paiioH 12,5 He 6omee 50
4.IlponmbiliieHHsliT paiioH 105.6 He 6o:1ee 50

[To uToram onpeae:;ieHns o61ero MUHKPOGHOTO YHC1a TOIBKO MHThEBAs BOJA
B [IpoMBbILILIEHHOM paiioHe 3HAYHTEILHO HE COOTBETCTBYET HOPMATHBY, H TpebyeT
JOMO.THHTE.IbHOH OYHCTKH fIepe] yHoTpedieHHeM.

Hcxoas u3 BhILIECKa3aHHOTO, PEKOMEHAYETCA MPEANPHHHMATD CIIEAYyIOLIHE
MEPONPHATHA: HAa CTATHH BOZOMOATOTOBKH — MOAEPHH3HPOBATh OYHCTKY NHTbE-
BOii BOIbI OT OHOIOTHYECKHX 3arpA3HeHHH, 0 BO3MOXHOCTH NPOH3BOAHTH 3aMe-
HY cTaporo Tpybonpopoja.
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CPABHUTEJILHbIM AHAJIN3 XUMHYECKOI'O COCTABA LIBETOB
KPACHOI'O KJIEBEPA ITOCEJIKA YEPHO#M PEYKH
TIOMEHCKOH OBJIACTH H IOPOJIA TIOMEHH

Hluiukuna B.B.
acnHpaHT

®I'bOY BIIO «I'ocyaapcTeeHHblii arpapHsiii yHiiBepcuteT CeBepHoro 3aypaibs»,
Poccus, r. TiomeHb

K ocHOBHbIM MEIOHOCHBIM pacTeHHAM B TIOMEHCKOI 001aCTH OTHOCHTCA KPacHBIi Kle-
Bep. L{BeTH! 3TOro MeaoHOCa NPOABIAIOT pasHble KyMYIATHBHbIE CBOICTBA K MHKPOYIEMEHTAM
Pb, Ga, Mo, Sn, Co, Sc, Yb, Be, As B 3aBHCHMOCTH OT MeCTa APOH3pacTaHHs. Y CTaHOBIEHO KO-
JHYECTBEHHOE COAECPXKAHHE H3YHAEMbIX MHKPOYIEMEHTOB B Mpo0axX LBETOB KIEBEpa KPacHOro,
npoBeieHa CpaBHHTEIbHAA XapaKTEPHCTHKa.

Kuouegbie cr06a: KieBep KpacHbIi, KyMYIATHBHBIE CBOIiCTBa, MYel1a, MHKPOIEMEHT-
HBIH COCTaB.

BBeaenue

Iueabr HrparOT BaXXKHYIO PO:Ib B MMOBHILICHHH YPOKAHHOCTH MHOTHX CElb-
CKOXO3AHCTBEHHEBIX KY:IbTYP H Pa3BUTHH CEMEHOBOJACTBA KOPMOBBIX TPaB, HCIIO.1b-
3YI0TCA 711 MPOH3BOJACTBA LIEHHBIX NMPOAYKTOB MHTAHHA, IPOMBILLIEHHOTO ChIPBA,
a TaKke ek THBHBIX MeIHUHHCKHX NpenapaTos [4, 7].

EAHHCTBEHHBIM €CTECTBEHHBIM KOPMOBBIM PECYPCOM A1 Muel CiyKaT Me-
AOHOCHBIE PacTEeHHA, OCHOBHBIM H3 KOTOPBIX B 30HE ;I€COCTENH ABISETCA KPacHbIH
Kilesep. [lns nues OH LEHEH, KaK MeAOHOC, TaK W KaK MbLIBLEHOC B MO;IEBIX
NoceBax. Ha JIYTOBBIX YroAbsiX H BoOOLIe TaM, I'leé €CTh €r0 MacCCHBBI HIH
3apoc:u [4, 7].

KaeTku v TkaHH H3yyaeMbIX pacTeHHIl COCTOAT H3 €MEHTAPHBIX YaCTHLL,
OHodleMeNnTOB, KOTOpbIE ABIAIOTCA (AKTOPAMH HIMEHEHHS GHIHKO-XHMHYECKOTO
COCTOSIHHA KO.LTOHAA H TeM CaMbIM HENOCPEICTBEHHO BIHAKOT HA apXHTEKTOHHKY
K1eTkn. MeTalibl H HEMETa L1l OKa3blBalOT TOKCHUYECKOE H aHTHTOKCHYECKOe
AEHCTBHE Ha HKHBBIE TKAHH H OPraHEI, BBIMOIHAIOT QYHKUHIO KaTa;IH3aTOpOB GHO-
XHMHYECKHX peakuHil, HIpaloT poilb B MOAAEPKAHHH TYPropa H NPOHHUAEMOCTH
NpoTonasmel. OHH ABIIAIOTCA LEHTPAMH YIEKTPHIECKHX H PaIHOAKTHBHBIX ABjIE-
HHH B Kaetke [5]. Ho ycHaHBalolMecs aHTPOMOreHHbIE BO3ACHCTBHS Ha OKpyKa-
lyio cpeay cnocoGCTBYIOT HAKOMIEHHIO B GOIbLIMX KOTHYECTBAX MHKpOdie-
MEHTOB B pacTeHHAX, H daIbHefillleMy MPOABHKEHHIO HX N0 MHILEBOIi LenH B op-
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FaHHU3M Y€l H MPOAYKTHI muesloBoAcTBa. [loyToMy ompeleieHHE YPOBHA MHHe-
PAIBHBIX BEIIECTB B LBETAX MEJOHOCHBIX PacTeHHii ABIseTCA MPHOPHTETHOI 3a-
naveii [6].

MarepHajbl H MeTOAbI HCCIeI0BAHHH

Pa6ota nposeneHa Ha Ga3de macek tora Tromenckoii o61acTh, Ha Kadeape
aHATOMHH H (PH3HOIOTHH H B KIMHHKO-AHArHOCTHYeCKo# s1abopaTopun UHCTHTY-
Ta OHOTEXHO;IOFHH H BeTEpHHApPHOH MeIMUMHBI «I 0Cy1apCTBEHHOTO arpapHoro
yHugepcuteta CeBepHoro 3aypaiba», a Takxke B ;1abopatopun HosocuGupckoro
HHCcTHTYTa mouBoBegeHHa H arpoxuMiHH CO PAH. Marepuasiom HcciienoBaHHs
ABIATHCH LBETHI KPACHOTO Ki1€Bepa, 06pa3usl KOTOPBIX OBLTH cOOpaHbl B MOCEIKE
Yepuas peuka TromeHckoii o6:1act H ropone Tiomenu. Bei1o otoGpaHo mo 10
npo6 k:ieBepa kpacHoro m. YepHas peuka H 10 npob Kiesepa KpacHOTo ropoja
Tromenn.

OnpeaeieHHe MHKPOYIEMEHTHOTO COCTaBa MPOBOAKIH MO METOAHKE OIHO-
BPEMEHHOTO KO.IHYECTBEHHOTO aTOMHO-IJMHCCHOHHOTO CIEKTporpadHueckoro
onpeaeinenns 8-mu iementos (Pb, Ga, Mo, Sn, Co, Sc, Yb, Be) u otaeasHoro
onpejae;leHHsA As B MPOAYKTaxX IMIETOBOACTBA C NMpPEABAPHTE.ILHOH MHHEPAIH3alH-
el HcxomHoro npoaykTa. PaGora Gbi1a mpoBedeHa COrIacHO pa3paboTKE HOBBIX
XHMHKO-CTMIEKTPAILHBIX METOOB OMNpeEe;IeHHs: MHKPONPHMECEH B MOpoaax CI0X-
Horo cocrtasa (HoBocHbHpek. 1982). HenocpeAcTBEHHO aHATH3HPYEMBIM MaTepH-
aJ0M ABILIACH 30712 LBETOB, HCMOIL30BATH CMOCco6 CyXOH MMHEPaH3AlHH, CO-
raacuo FOCTy 26929-86 [3].

Pe3yabTaThl Heene10BaHui

B pesy:asTare npoBeneHHBIX HCCeJOBaHHH OBLIO BBIBIEHO, YTO LBETHI
KpacHoro k:iepepa UepHoii peukH H KpacHOro K:iieBepa TIOMEHW NpOABIAIOT pa3-
Hbl€ KyMY:;IATHBHBIE CBOHCTBA K MHKpPOJ:IeMEHTaM (pHCYHOK).

Knesep kpacHbiit, YepHana peqka 8 Kneeep kpacHbiv, TiomeHb

As B8
0 immimm————— G5 5T 3475
S — 30,0 46

SC S 92,67 144,0

MO o 21,67 320

Yb g . 28,6?8'0

Be wmmm 1187

Ga _ﬁﬂjo

- L o v}
Pb Fi W 89,0

Piic. YpoBeHb MIKPO21eMEHTOB B LIBETaX KIeBepa KpacHoro nocetka UepHoii pedkH H K1eBepa
KpacHoro ropoia TioMeHH

Y CTaHOBIIEHO, YTO CONEPKAHHE MbIIbAKA B LBETAX KPAacHOro Kiesepa 110
MEHH H KpacHOro Kilesepa UepHo# peuky padiHuyaeTcs He3HaYHTETLHO: €ro ypo-
BEHb B LIBETAX KpacHoro kiesepa UepHoii peuku coctasui — 0,02+0,001 Mxr/T, B
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uBeTax KpacHoro kiesepa TiomeHd — 0,036+0.0001mxkr/r. Mbliibsik BakeH mis
HEKOTOPbIX (JOPM JKH3HH: YTHETAET OKHCIIHTE IbHbIE MPOLECCHI; YMEHbIIAET BbIpa-
6OTKY THPEOTPONHBIX FOPMOHOB; YBETHYHBAET CHHTE3 6€:1KOB, INI00YIHHOB; KaH-
uepores [1].

Conepxanne kobalbTa B  LBETaX KPaCHOTO  KieBepa  TrOMeHH
65,67+0,17 Mkr/T, a B UBeTaX KpacHoOro K:ieBepa UepHoii peuku — 84.5+0.23 MKr/T.
Ko6a;1bT BaxeH A1 BceX (popM KH3HH: BIHAET HA POCT H Pa3BHTHE OpraHH3Ma;
OJIMH M3 IU1aBHbIX KOMMOHEHTOB BUTaMHHA B,; yuyacTByeT B mpouecce KpoBeTBO-
pEHHA, CTHMYIHpYyeT oOpa3oBaHHE OSpHTPOLMTOB H remor:io0uHa; o6:1anaet
HEHpO(QH3HOIOTHYECKHM JeHCTBHEM; BIHAET Ha Bce BHABI OOMeHa, yuacTByeT B
pacnaze Yr;I€BOIOB; ABIAETCA KaHIIEPOTEHOM.

VYpoBeHb 0;10Ba B LIBETaX KpacHOro k:1esepa UepHoit peuku 46.5£0.08 Mkr/r,
a B LBeTax KpacHoro Kiesepa Tiomenn — 30,0+0,05 Mkr/r. Os10B0 sABIs€TCA TOK-
CHYHBIM JIEMEHTOM, TIPH H30bITKE €ro BO3SHHKAKT TaKHE ABJICHHA. KaK rO;I0BHas
60.1b, pBOTa, CBETOOO0A3HB, 60TH B KHBOTE, 0OE3BOKHBaHHE OpPraHU3Ma H 3a7epk-
Ka MOYH.

Ckananil ABIA€TCS MATOTOKCHYHBIM KaHLEpOreHoM. Ero coaepikaHue B
LIBETaX KpacHOro kiepepa UepHoii peuku Ha 51.33 MKr/r 6osiblie KpacHOTO KieBe-
pa TromeHH.

Mo:ubaeH — 310 cepebpHcTO-6€:1b1H MATKHIT METALT, HE BCTPEYAIOLIHICH B
ceobonHoM BHae. OH 3amepkHBaeT B opraHisMe ¢rop. MombaeH cTuMyaHpyer
JEATEILHOCTb PEPMEHTOB, Ob6ecrieyHBalOIUX CHHTE3 acKOPOMHOBOH KHCIIOTHI H
HOpMAa.IbHOE JbiXxaHHE TKaHeH. B uBeTtax kpacHoro ki1esepa UepHoii peuku ero co-
aepxaHue Ha 17,33 MKr/r 60:blue, HeM B LIBETAX KPacHOTO K.eBepa TIOMeHH.

Hr1rebpnii oTHOCHTCA K peako3eMeIbHbIM MeTaLlaM. SIB/SeTCs MajioOTOK-
CHUHBIM d1eMeHToM. Ero comepxaHHe B L[BETAaX KpacHOro kieBepa THOMeHH Ha
9,33 MKI/T MeHbllle, YeM B UBETAX KPacHOro K:1esepa UYepHoii peukH.

bep:iunii npHCYTCTBYET B TKaHAX MHOTHX pacTeHHii 1 )HBOTHBIX. YPOBEHb
3TOro 3j1eMEHTa B npobax LBETOB KpacHOro KieBepa UepHOH peuykH paBHAICA
15,5£0,62 Mkr/r, kpacHoro K:iesepa Tromenu — 11,67+0,78 MKr/r, uTo npHMepHO
Ha 3,83 MKI/T MeHblie, YeM B 06pa3iiax UBETOB KPAacHOTO KieBepa UepHoil peukH.

Faxmii aB1seTcs MATOTOKCHYHBIM 2IEMEHTOM, KOTHYECTBO TOTO 3IEMEHTA
B Npo6ax HaXOMILIOCh HA Pa3HbIX YPOBHAX, TAK B LUBETax KpacHoro kiesepa Tio-
MEHH — 62,0+2,34 MKr/r, KpacHoro k;1eBepa UepHoil peukH -65,0+1,07 MKr/T.

Conepikanue cBHHUA B NIpo0ax Tak xe Obl10 Pa3IHIHO, TAK B LIBETAX KIEBE-
Pa kpacHoro YepHoii peukn — 75,5+3,45 MKr/T, KpacHOro KieBepa TIOMEHH —
89,044,43 mkr/r, uto Ha 13,5 MK/ Goblue, YeM B LBETax K:1eBepa KpacHOro
Yepnoii peukn. CauHew AB19€TCS TOKCHYHBIM 2IEMEHTOM, naryOHO BIHAIOLIUM Ha
OPraHH3M JKHBOTHBIX H HaceKOMbIX. OMacHOCTh CBHHLA ONPEIEIAETCA €ro 3HAYH-
TEILHON TOKCHYHOCTBIO H CMIOCOBHOCTBLIO HAKAMIMBATHLCA B OpraHH3Me. Bricokoe
T0CTyn1eHHe CBHHLA B OPraH3M Muel CHHKAET KOTHUECTBEHHBIE TIOKA3aTe:TH Ka-
‘S H MarHus, HOHOB, KOTOPbiE ABIAIOTCA NPe0GIANAIOMHMH KATHOHAMH B TeMO-
MMbe. B oTBeT Ha 3arps3HEHHE OKPYAAIOLLEH Cpeabl TAXKEIbIMH MeTaLIaMH OT-
Me4aeTcs akTHBaUNS GHOXHMHYECKHX peakuuii B opraHHiMe, ciocoOCTBYIOIAA HX
Aanray k 3arpasHeHuio [2].
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3aknoueHne

Takum oGpa3om, MpoBeaeHHBIE HAMH HCC1€10BaHHS MOKa3bIBAKOT, YTO LiBe-
Tl MEJOHOCHBIX pacTeHHii K1eBepa kpacHoro UepHoH pedukH H K1eBepa KpacHOro
Tiomenn 061212107 pa3sHBIMH KYMY.IATHBHBIMH CBOHCTBAMH B 3aBHCHMOCTH OT
MecTa mpomipacTaHus. B uBetax KieBepa KpacHoro YepHoii peuxH BHIABILIH
CPaBHHTEILHO BBLICOKHE MOKA3aTe;IH HaKoMIeHHs kobalbTa, 0:10Ba, CKaHIHA, MO-
auBaeHa, uTTeGpHs, GepiiLTHA H TaLTHA, LUBETaX KPacHOro Kiesepa TIOMEHH —
MBILLILAKA H CBHHLA. YOBIBaKoLas MOCI1eI0BAaTEIbHOCTh MHKPOIIEMEHTOB B NPO-
Gax LBETOB COOTBETCTBEHHO cocTaBH:aa: Sc>Co>Pb>Ga>Sn>Mo>Yb>Be>As u
Sc>Pb>Co>Ga>Sn>Yb>Mo>Be>As.
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OB30P HH®OPMAHHH 110 BOJIKY (CANIS LUPUS)
U Ero YMCJEHHOCTbD B PECITYBJIUKE JATECTAH

Aposenko A.10.

crapuunii ;1abopaHT [Ipukacnmiickoro HHCTHTYTa 6HOIOTHYECKHX PECYpCOB
JarectaHckoro HayuHoro ueHtpa Poccuiickoii AkageMHH HayK.

Poccus. r. Maxauxa:ia

B >Toii cTaThe paccnoTpeHa HH(pOPMALHS 1O BOIKY Y Pa3sHbIX aBTOPOB M MO HX JaHHBIM
cocTap:1eHa obobuatomas iHpopmauns. Tak ke, MPHBOINTCA COBPeMeHHas YHCIEHHOCTB BOIKA
B JlarecTaHe it BO3MOKHBIe (aKTOPBI BIHSAIOLIE Ha ee YBeIHUEHHE.

Kuoveente c108a; BOIK, YHCIEHHOCTL BOIKa, JlarecTa, Bok B [larectane, canis lupus.

Bo:k (Canis lupus) aBaserca HanGos1ee KpyNHBIM NpecTaBUTEIEM H3 JH-
KuX cobaubnx. HMeeT MOLIHOE MPOMOPLHOHATLHO CIOKEHHOE TEAO ITHHA KOTO"
poro aocturaer o 160ch. a Bec Tela. mo pasHbIM JaHHeIM, oT 40 120
80 kr [5.c.12).
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B pa3HbIx HcTouHHKax [3, ¢.42; 4, c.45; 8, c.43; 1, ¢.270] mapameTtphl Te:1a
BapbHPYIOT, Tak JIHHa Tes1a Boika oT 105 go 160 cM., AmHa XxBocta oT 29 f0
50cM., Bec ot 32 mo 80kr.

Okpacka H pa3Mepsl Bo:IKa NMOABEp:KeHbl CHIBHOH HHAMBUAYAIBHOH H reo-
rpadnyeckoil H3MEeHYHBOCTH. ToIbKO Ha TEPPHTOPHH Hallell CTpPaHbl BOAATCA
BO;IKH MOYTH 8-9 noasuaoBs, eie 60:bie ux B CeBepHoH AMepuke. Camble Kpyil-
Hble KHBYT Ha Kpaiinem CeBepe H HMEIOT OYEHB CBETIYIO OKPACKY, 3HMOH MOYTH
6e:1yto, a Ha 10Te JKHBYT 0oslee MEJIKHE — HMelOT TYCKIO MeCHaHylo okpacky. B
s1ecHOii 30He OOUTAIOT BOIKH Haubo;iee HHTEHCHBHO OKpAIleHHbIX MOJABHIOB. B
OKpacKe 3TOTO 3BEpA BOMPEKH PacX0XKEMY Ha3BAHHIO «CEpBIif BO;IK» npeob;1anatot
OXpHCTBIE TOHa [5, c.12; 1, ¢.270].

Ha Kaska3se, no aanHsiM CyxoMmecoBoit M.B. [7, c.10]. coBpeMeHHOe pac-
NPOCTPAHEHHE BO;IKA JIETOM NOBCEMECTHOE, HO HEPABHOMEPHOE — OT CTENEH H Io-
aynycThiHb 10 3500 M Hax ypOBHEM MOpA.

B [arectaHe BO:IK paclipocTpaHEeH OYeHb LIHPOKO H OOHUTAaeT B Pa3THYHBIX
mectax. Bo;k 6HOIOTHYECKH OYeHb I1aCTHYEH H BCTPEYaeTcs BO BCEX BBICOTHBIX
nosicax — OT crenel mo adpnuiickux :1yros [8, c.43). [as Bosika Haubosee cBoO¥i-
CTBEHHBI OTKPBITHIE JTaHAMADTH! — CTEMH H JIecocTenH, Cybaibnuiickuii mosAc rop.
I'ycThiX 3aX;TaM;IEHHBIX J1€COB H MECT € PBIX;IbIM H ITyOOKHM CHEKHBIM MTOKPOBOM
BOsIK H3beraer [4, c.45].

Bo:1k — nocTaTtoyHO TeppHTOPHAIbHOE CylIecTBO. BoIubM mapebl H cTau KH-
BYT OCEILI0 Ha ONpPEAEIEHHBIX YU4acTKaX, IPaHHLBI KOTOPBIX 0003HAYAIOT MaxyuH-
MH MeTKaMH H CBOMM BoeM (5, c¢.12]. Hasauno 1.51. B cBoeii kHHre Miaekonura-
fome B 1999 r. yka3biBaeT, YTO MapaMu BOIKH )HBYT B OCHOBHOM B JIETHee Bpe-
Ms, a 3UMoi oHU cobupatoTcs B cTaH oT 6 1o 20 3Bepeii, Toraa, kak Hosukos I'.A.
B cBOEi1 kHHre XHiHble MiekonuTatoHe GayHsl CCCP B 1956 1., roBOpHT 0 TOM,
4TO B Hayajle OCEHH Ce€Mbs BOJIKOB OOBIYHO COCTOHT H3 Maphl CTaphIX («MaTEPBIX»)
3Bepei, 3-8 npubeLIBIX H 1-2 nepespkoB. BoilkH nepkaTcs COBMECTHO NPHMEPHO
0 HOAOPA M B 3TOT MEepHOI BOIYBH CTaH COCTOAT MpHMepHO u3 10-15 Bo.ikoB.
HNosnnee B cBA3M ¢ yXynlleHHeM YCIOBHil IHTaHHS, BHIBOAKH pacnafaioTcs H
XHIIHHKH HAYHHAIOT OXOTHTHCS B ONHHOYKY HIH MapaMH.

ITo:10B0#i 3pestOCTH caMubl JOCTHralOT B 2-3 roaa, caMkd — B 2 roaa. [pe-
AENBHBIM BO3pacTOM cuHTaeTcs 15-16 Jet [3, ¢.42).

;14 Bo:ka xapakTepHa MOHOTAMHOCTb. ['OH HauHHaeTcs ¢ KOHUa aekabps u
Nposo:kaeTcs 10 Havala ¢espais. CTapble CaMKH CNapHBalOTCA paHblie, 03To-
MY B L€JOM MepHOA roHa CHILHO pacTArHBaeTcsA. I 'OH cOMpoBOXKIAAETCS OKECTo-
YCHHBIMU ApakaMH caMitoB. Camerl M caMKka KHBYT COBMECTHO CO BPeMEHH CrapH-
BaHWs M B TeueHHH BCETO NMEPHOAA BOCIHTAHUA MOJIOABIX. BepeMEHHOCTD JLTHTCSA
62-65 nuei1. Bonuata pokaaloTcA ¢ KoHHa (eBpais A0 cepealHbl anpeis. Camka
pHOCAT 0T 3 10 10 M maxke 13 IEHKOB, B 3aBHCHMOCTH OT €€ Bo3pacTa. B Bo3-
PacTe 3 HenesTb BOTYATA HAYMHAIOT BHIXOAHTH H3 JIOTOBA. BRIKAPMIMBAHUE MOIO-
KOM npoucxomut B Teuennn 4-6 Heneb. B nepebie 4 MecAla Bo.TUATA yBETHUHBA-
'0TCs B Bece moutw B 30 pa3 (c 350-450 r go 14-15 kr). B centabpe Mosi0ab1€ BOSI-
KH, BMecte ¢ pouTesmu u nepespKaMu, T.e. IPONLIOrOIHUMH, Y4aCcTBYIOT B 0XO-
T€ 32 AuKKMK 1 KOMaLHUMK KoNBITHBIMA. C 3TOro BPEMEHH OHH NEPECTAIOT KHTh
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B JIOroBe, a GpOIAT B €ro OKPECTHOCTSAX, B Npee:iax 6o:iee HiIH MeHee OOLIHPHOro
oxoTHHYbero yyactka. K aexabpio Bec Bo;1yat gocturaet 28-30 kr.

BO:IK — THOHYHBIH KPYMHBIA XHIIHHK ¢ LIMPOKHM Habopom kopMoB. XoTs
MOBCEMECTHO OCHOBHBIM KOPMOM ABIAIOTCSA KONBITHBIE, HO OH YMEET TaKkKe 10-
BUTH pbIOY, ;1aTyilIeK, Mbliliei, pa3opseT NTHYBH IHe3aa. B 3kckpeMeHTax BOIKOB
MOCTOAHHO OOHApPYKMBAIOTCH KYCOYKH XHUTHHA )KYKOB UePHOTEIOK, CapaHuH, 3e-
JIeHble YacTH pacTeHHil, He nepeBapeHHble 000:10ukH apOy30B, MOMHIOPOB H
ablHb. Bookam Takke cBoOiicTBeHeH KaHHHOATH3M, a Majais 1A HETO OAHH H3
Ba)kHeHIIHX UCTOYHHKOB MUTaHHA. MHTepecHO, 4TO NpH NMOAB;IEHHH HOBBIX BHAOB
1100bIYH BOIK HHOTJa 0:IT0 He pellaeTcs ee Tporats [2, ¢.165].

Ha pacnpocTpaHeHHe BO.Ka 3HaYHTEIbHOE BIHAHHE OKa3bIBaeT AeATE.1b-
HOCTh YeIOBeKa: B TO BPEMs KAaK CHCTEMaTH4Yeckoe HCTpeOneHHe XHIIHHKA Co-
KpalllaeT ero YHC.ICHHOCTh U apeas, BeIpyOKa ;1eCOoB, MPOJABHKEHHE CETbCKOTO XO-
3iicTBa B paHee He OCBOEHHBbIE pailoHBbl, a TaKke pa3BelcHHE AOMAIIHETo CKOTa
HEBO:IbHO PACUIHPAIOT BO3MOKHOCTB CYIIECTBOBAHHA BO:IKA B Mpexkae HeAOCTyI-
HBIX 1.1 HErO MeCTHOCTAX [3, ¢.42].

3umoii. a ocobeHHO Mno3IHel OCeHBIO. KOTAa B3poc:ble 0cO0H NepeaaloT
OMBIT MO;I0ABIM BOIYATaM, BOJIKH PEXYT JAOMAUIHHI CKOT, NpHYEM, PEeXYT 60:1b-
e, yeM MoryT yHecTH. CoBpeMeHHOE pa3BHTHE KHBOTHOBOJACTBA MPUBE.IO K yBe-
STHYEHHIO YHCIEHHOCTH JOMALIHETO CKOTa, C.1e10BaTE.TbHO, Y XHIIHHKA MOABH.ICH
JOMOTHUTEIbHBIIT HCTOYHHK KOPMa. JTO €lIe OAHH BECKHH JOBOA AIA PETY.IHPO-
BaHHA YHCICHHOCTH 3Beps [2. ¢.165].

B [larectaHe B Moc:1€1HHE TOAbl PETY.IHPOBAHHE YHCIEHHOCTH BOIKa MPO-
BOIUTCA cHcTeMaTHueckd no npukasy MIIP PJI na ocHoBanun nucema oT Bert-
Haasopa PJI. rae oHn npeaynpexnaroT o pacnpocTpaHeHnH OelieHCTBa cpeaH au-
kux cobausix B [larectaHe. HemocpeacTBEHHO pery;THpOBaHHEM YHCIIEHHOCTH 3a-
HMMaIOTCA nmpeacTaBHTe:1H JlarecTaHckoro oblecTBa OXOTHHKOB M PhIGOIOBOB Ha
TePPHUTOPHH 3aKper;IeHHBIX OXOTHHYBHX X03sHcTB. Tak, 3a neprona 2010-2014 rr.
B OXOTHHYBHX XO3siicTBax JlarectaHckoro of0IuiecTBa OXOTHHKOB H pbIGO;IOBOB
6b1:10 106bITO 1302 Boska. CpenHss YHCIEHHOCTh BOJIKA 3a 3TOT MepHo, Mo AaH-
HBIM TIOC.IENPOMBICIOBOro yueta [laroxoTpei6o:10BoOIIecTBa, B OXOTXO3AiCTBaX
coctaBu:1a 506 ocobeii, a Ha 2014 roa — 542 ocobu.

He cMoTps Ha pery:1HpoBaHHe YHCIEHHOCTH BO:IKa B 0XOTxo3aHcTBax Jlare-
CTaHa B MOCIEAHHE TPH roja NpoAO.KAeTCs He3HAYHTETbHAA TEHJCHIHA YBEIH-
YEHHS €ro YHC.IEHHOCTH (pHc. 1), Toraa kak nmo BceH pecnybiMKe yBeIHYEHHE
YHCIEHHOCTH BOJIKA HMMeEET 3HAYHTe:lbHBIN Xapaktep (pHc. 2). OnHoil u3 cyue-
CTBEHHBIX NPHYHH TAKOTO SABICHHUS. ITO PE3KOE CHIDKEHHe J0ObIYH BO.IKa CBA3aH-
HOE ¢ MPEeKpalIeHHEM MaTepHATbHOTO CTHMYTHPOBaHHA, MpoLiecca J00bIH BOJIKA,
€O CTOPOHBI FOCYAapCTBA, H CO3JAHHEM JOMOTHHTEIbHOMH KOMOBOI 6a3bl 114 310"
ro XHLIHHKA B CBA3H C yXyALleHHEM YPOBHS OpraHH3aLHOHHO-TEXHOIOTHYECKHX
NPOLECCOB B )HBOTHOBOACTBE [6, ¢.47]. C ueM ellte cBA3aH Takoil pocT YHCIEHHO”
CTH Ha CEeTOJHALIHHIA JeHb HE ACHO, 3TO TpeOyeT NOMOIHHTEILHOTO H3YYEHHS. '
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CEKUMSA «CENBCKOXO3AUCTBEHHBLIE HAYKW»

BJIUSIHHUE TEINJIOBOTO CTPECCA
HA BOCITPOU3BOJIUTEJIBHYIO CHIOCOBHOCTH
FOJINTUHUIUPOBAHHBIX MOJIOYHBIX KOPOB 4/ IOPO/1bI

Abuaoe A.H.

I;1aBHbI1 HayYHBIIl COTPYIHHK ;TabopaTopHH OHOZIOTHYECKHX Mpob:ieM
penpoaykuni B um. JLK. DpHeta, n-p 6Ho:. Hayk, mpodeccop,
Poccus, Mockosckas 06:1., [Toxosecknit p-H, n. JlydpoBHibl

HKaeoponkosa H.B.

Hay4HBIii COTpYAHHK JabopaTopui 6HOIOTHYECKHX Mpo0:ieM penpoayKLUHH
BHX nm. JL.K. DpHcTa. k. 6HO:1. HayK.

Poccus. MockoBsckas 06.1., [Torossckuit p-H, n. Jlybposuiis

Hacué6oe LI H.

BeayuHii HayuHslii corpyanuk 'HY BHUHU c¢/x 6uorexHonoruu, a-p 6Ho:1. HayK,
Poccus, r. Mocksa

Abuaosa C. Q.

JOKTOpaHT A3ep6aiiikaHCKOro rocyAapcTBEHHOIO arpapHOro yHHBEpCHTETA.
KaHJ. ¢/X HayK,

Asepbaiimxan, r. ['MHmxKa

YcTaHOB1€HO, YTO TEMIOBOH CTpECC MPOIOKHTEILHOTO ACHCTBHA, BBI3BaHHBIN ecTe-
CTBEHHOI BBICOKOTEMNEPATYPHOI aHOMATHEI!, B COBOKYTTHOCTH CO CMOTOM OTPHHATEIBHO BIHS-
€T Ha BOCMPOII3BOIHTEIBHYIO CMTOCOOGHOCTE KOPOB B 3aBHCHMOCTH OT HX MOSIOMHOH MPOAYKTHB-
HOCTH 3a JTaKTaUHIo, YBEIHYIBAs NPOJOKHTEALHOCTL CEPBHC-NepHoaa Ha 15-46 cytok. Ilpo-
LEHT YC:TOBHO «MPOO.IEMHBIX» KOPOB, IiMetolnx cebiure 100 aneit cepBiic-niepiioaa B 3aBHCHMO-
CTH OT YPOBHS MOIOYHOF NPOIYKTHBHOCTH 32 J1AKTALHIO COCTAaBIAET:

5001-6000 kr 3a 1akTaumio — 69.6%.

6001-7000 kr 3a 1akTauio - 82.1%;

7001-8000 xr 3a ;1akTaumio - 91,2%.

CHInKaeTcs pe3y:1bTaTHBHOCTh OCEMEHEHHS NMpPH CTaTHCTHYECKH IOCTOBEPHOIi pa3HHuUe
P<0.01.

Kuovesnie caosa: CTpecc. MOI0YHAs NPOIYKTHBHOCTh. TEMIEpAaTypHas aHOMATHA, CEP-
BHC-MEPHOT, PE3YILTATHBHOCTE OCCMCHEHHS.

Ycnewxoe pasBeleHHe B KHBOTHOBOACTBE MDH PAa3IHYHBIX YCI10BHAX
OKpyXKawlleil cpeabl 3aTpyaHseTcs pagoM creuH(HYecKHX HeO:1aronpHATHBIX
(aKTOpOB. B YACTHOCTH BBLICOKHMH TEMMeEpPaTypaMH H HHTEHCHBHOH CO;HEHHOH
paauauueii [6].

CylecTBeHHbIe OTKIOHEHHS OT TeMIMepaTypHOH KOHCTAHTbI BbI3bIBACT H3-
MeHEHHE CKOPOCTH OGMEHHBIX MPOLECCOB B (PH3HOIOTHYECKHX MapameTpax H
NPHBOANT K natoiIorui. OpraHusmM TEM;I0KPOBHOTO KHBOTHOTO 10:keH H OyaeT
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«.... OOPOTBCA 32 TEMIEPATYPHbIil ONTHMH3M 10 KOHLa» §:1aroaaps MeXaHH3MaM
teriopery.asauuy [12].

IpucnocoOnTe IbHbIE PEaKLNH, YCHIHBAIOIIHE HIH Oc;1abiIAoUHe crnocos-
HOCTH K Pa3MHOKEHHIO, COXPAHAIOTCA H MpPH ONpeaeIeHHbIX YCIOBHAX OKPYKalko-
el cpeabl, ;KHBOTHBIC MPOABIIAIOT CE30HHYIO JETPeCCHIO NO;I0BOH (HYHKUMH, NpH
3TOM MPOHCXOAHT CHH:KEHHE Pe3yIbTaTHBHOCTH oceMeHeHHii. Bee *kuBble cye-
CTBa pearHpyloT Ha MEpPHOJHYHOCTh OCBELUEHHA H TEMIEpaTypbl OKpYyKaroiuei
cpelbl TOPMOXEHHEM [10;I0BOH aKTHBHOCTH 10 6o:lee 6:1aronpHATHOrO BpeMeHH
[4,5,21]

JckoM@opT A1 opraHH3Ma KHBOTHBIX B YC.IOBHAX JIETHETO NMEpHOIA — 3TO
riaBHas NPHYHHA CE30HHOI JETpecCHH BOCTIPOM3BOAMTEAbHON PyHKUHH [4].

Kannmatuyeckne dakTopsl (KOJIHYECTBO OCAKOB. BETEP, CO:IHEYHAdA pajaua-
1Hs1) OKa3bIBatOT HA MPOAYKTHBHOCTD CYIIECTBEHHOE BIHSHHE JTHILb B TOM C.Iy4ae,
KOrAa HX BO3JCHCTBHE CKJ1aJBIBACTCA C BO3ACHCTBHEM IKCTPEMATBHBIX TEMIEpa-
Typ. BHe3anublil 103ab H CHIIBHBIH BETEp BBICTYNAIOT B KaU€CTBE OTPHLATETbHBIX
¢$akTOpoB, 0COBEHHO B COUETAHHH C HH3KHMH TEMIepaTypaMH, CO:IHEYHas e pa-
Ivauns He6:1aronpHATHA B COYETAHHH C BBICOKHMH Temmnepatypami [15].

Beicokas Bi1a)HOCTb BO31yXa B COYETAHHH C BbICOKOI TeMmepaTypoii oTpH-
uare;ibHO Bo3aeficTByeT Ha KPC, npHBOAsS K CHHKEHHIO YIOEB H HapyLIEHHIO 00-
ero cocToAHHs (0611as BAI0CTb, CHHKEHHE cOnpoTHBIAemocTH) [15, 16, 18].

B pe3y:bTaTe rHnepTepMHH MPOHCXOINT HapyIlUeHHe oOMeHa BElEeCTB, H3-
MEHAIOTCA CTPYKTYphl H (PYHKUHH O€KOB, JIHIHAOB, 3 TaKke ()epMEHTATHBHBIX
peakuuii. YCTaHOB:IEHA, YTO BbICOKasA TEMIIEpaTypa BIHAET B OCHOBHOM Ha CTPYK-
TYPHYIO OpraHu3alHio Mo:aekys Oeiaxos [8, 17].

IMeperpeBaHne opraHH3sMa COMPOBOKIAeTCA TMOBBILICHHEM aKTHBHOCTH
aMH1a3el B TIe4eHH, NMpH 6osee CHIIBLHOM MeperpeBaHHH (TEILIOBOIl yaap) CHHKe-
HHeM aKTHBHOCTH ¢ocdopH:asbl H pochodpykToanasbl. HiMeHeHHe aKTHBHOCTH
(epMeHTOB B pas;IHUHBIX TKAHAX B MPOLECCE NEPETPEBAHHSA B OCHOBHOM CBA3aHO C
obmeii peakuumeii oprannima [8, 17].

Ipu runeprepMun cHmkaeTca QYHKUHA AHYHHKOB H (HUTOMNIALEHTAPHOM
cuctemsl [10], mogaaserca B camkax OBy:IsuHs H dctpyc [22, 23] npoucxoant
CMEIlleHHE MPOAB.IEHHE TIEPBLIX MPH3HAKOB OXOTHI B HOYHBIE H PaHHIE YTPEHHHE
achl, B OCHOBHOM JI0 BOCX0Ja co:1HLa [9].

Y KHBOTHBIX Hab:1I012€TCS YKOPOUEHHE OXOTHL HAPYIIEHHE H M0;IHOE Mpe-
KpauleHHe NMO:I0BbIX HHKI0B, CHHKEHHE OM10I0TBOPAEMOCTH, YBE;IHUEHHE THOEH
MGPHOHOB Ha paHHHX cTaausaX creabHocTH [11, 16, 18, 20].

ToBeienne TeMnepaTypbl OKpy#karolLel CpeIbl 10 POJIOB HAPYLIAET 3HI10-
KPHHHBIIT GaslaHC y MaTepH M OKa3bIBAeT TpAMOE MOBPEXKIalolIee BIHAHHE Ha 3a-
POy,

Yepemucunos I'.A. u 1p (1996) nokaieiBaloT, uTo TOAbKO Y 20% TE:10K,
oaBepruyThIX TEM;I0BOMY CTpeccy, 3apoAbILIH ObLTH B HOpMe NMpoTHB 52% y Ku-
BOTHEIX, ComepKaBIUHXCA B HOPMaTbHOM Temmepartype. TeMmepaTypHblii cTpecc
YBeAHuHBA1 acTOTY MaTONOrHH H 3aepkHBAT Pa3BHTHE 3apO.IbILei Y TEIOK MPH
yneposyagumn [19].
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BO3MOKHBIMH MIPHYHHAMH HapYILEHHS ILTOAOBHTOCTH CAMOK MPH JTHTETb-
HOM NOBBLILIEHHH TEMIEPATYpPbl OKpYXKalollieH cpeibl ABIAITCA OJHOBPEMEHHOE
CYLUECTBEHHOE YBEIHYEHHE B CHIBOPOTKE KPOBH COIEPXaHHE NMPOrecTEpoHa H
CHIKEHHE YPOBHA KopTi3o:a [3].

Kounapaxuu H.I1. (2007) noka3piBaeT, 4TO NEPETPEBAHHE BeAET K CHIMECHHIO
MO.IOYHOIi NPOAYKTHBHOCTH KOPOB, TO;TbKO H3MEHEHHE PEXKHMA HX COAEPKAHHA H
IKCILTyaTaluHH MOXeET cnocobCcTBOBaTh H30ekaTh TakHX mocaeactswii. Ipennara-
eTcsl B )KapKHe MECsLBI roa NPH TeMmneparype Bo3ayxa Bbiue 32-34 °C u Biax-
HOCTH 6o.1ee 75-80% comepaTh KHBOTHBIX B MOMELUEHHAX C €CTECTBEHHOH HIH
HCKYCCTBEHHOH BEHTH.IALMEH, OrpaHHYHBATh HAXOXICHHE Ha MacTOMINAX H.IM B
3aroHax Ge3 HaBecoB [8].

Crosanosckuii C.B. (1985) noka3biBaeT, uTO BbICOKasg TeMrepaTypa OKpy-
Kalolleil cpeabl MI0XO BHIAEPKHBAIOT B OCHOBHOM BBICOKOMPOIYKTHBHBIE KOPO-
Bbl, OCOOEHHO JTaKTHPYIOLLHE, B CBA3H CO C:1a00H XMMHYECKON TepMOpeEry:.IsuHe
[14].

JiTe1bHasA THIEPTEPMHA BbI3BIBAET HApYLIEHHE CIepMaTOTEHE3A B CEMEH-
HHKaX y CaMIIOB MyTeM MPAMOTO BJIMAHHA Ha NOIOBbIEe OpraHsl H Tpebyercs He-
CKO:TBKO HE€E:Th, YTOOB BOCCTAHOBHTH Ka4ecTBO cnepmsl [1, 2. 5, 13, 24].

HaxoxnaeHne r¢drekTHBHBIX cnoco0oB 3allHThl OpraHH3Ma oT He6aronpu-
ATHOTO BO31eHCTBHA BBICOKOI BHELUHell TeMnepaTypbl BO3MOMHO JTHILb IIPH YC.10-
BHH PacCKpbITHA MEXaHH3MOB MOBPEXJANOIIETo AeHCTBHA TEMI0BOTO CTpecca, a
TaK»e MEXaHH3MOB aJanTallHi OPraHu3Ma K BbICOKOIi BHeNIHeH Temneparype [7].

Heab uccaenoBanuid. M3yunTh BIHAHHE TEILIOBOTO CTpecca NPOAOSIKH-
TEJIBLHOrO BO37€ICTBUSA, BHI3BAHHOTO BBICOKOTEMIIEpAaTypHOH aTtMmocdepHoii aHo-
MajiHeil. Ha BOCIIPOH3BOAUTETbHYIO CMIOCOOHOCTB FOIIUITHHH3IHPOBAHHBIX BbICOKO-
NPOXYKTHBHBIX YEPHO-MECTPBIX MOIOYHBIX KOPOB NpH O€CHpHBAZHOM coaepika-
HHH.

Martepnan H MeTOLI HCCIE0BAHMIH.

PaGota Bbino:iHeHa Ha G6aze DX «KieHoBo-Ueronaeso» Ilogo:sckoro paiio-
Ha MockoBckoii o6:1acTi (HeiHe T. MockBa) ¢ MapTa no Hosa6pe 2010 roaa ¢ yve-
TOM MpPOAOKUTEIBHONH CYXOH Xapkoil MOroas! npH atmocepHoil aHOMATHH
(mo:b-aBryct 2010 ).

Jas mccaenoBanusa ObLTH HCNOIL30BaHBI KOPOBBI TOTUITHHH3HPOBAHHOH
depHo-necTpoil mopodkt ¢ yaoeM 5000-8000 kr mo:10ka 3a ;JakTauHio. XKHBOTHBIX
KOPMILIH PALiHOHOM, COcTaB:IeHHbIM no HopMaMm BHXKa — TexHo0rns Gecnpussas-
HOro cofepxkanus. OceMeHeHHe KOPOB IPOBOIHIH ABaXAbl B 0HOH oxore. Ko-
pOB. MpHIIEALIHX B OXOTY, BBIOHPATH MO pedrieKkcy HENOABHKHOCTH, a Takxke MO
HOBEAEHHIO BO BpeMs JOHKH, H BO BPEMS MOKOS.

JlaHHbiE COMOCTABIAIH C METEOPOIOrHYECKHMH AaHHBIMH B Te4eHHe BCEro
nepuoaa Mccle1oBaHHs. B kauecTBe KOHTPO.IA HCNO:Ib30BaIHCh METEOAAHHbIC B
nepHoA 10 MOsBIeHHA aTMoc(epHON TemmepaTypHoil aHoMaiuu (52 gus — I -
KOHTPO:Th) H NOCIIE e¢ NpeKpalleHHA — yepe3 52 nug (49 aneii — II koHTpO:IB).

C ueIbi0 yTOYHEHHS BIIHMSHHA BBICOKOTEMIIEpaTypHOH aTtMmocepHoH aHO".
MajIHell Ha BOCMPOH3BOIMTEILHBIE CMOCOGHOCTH KOPOB KHBOTHBIX pa3iediiH Bi
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3aBHCHMOCTH OT NMPOAYKTHBHOCTH 3a ;1akTtauuH (Ao 5000 kr - [; 5001-6000 kr - 11;
6001-7000 xr — III; 1 7001-8000 kr 3a ;1akTauuso — IV rpynna).

BocnponsBoauTe:1bHble CMOCOOHOCTH y KOPOB H3Y4a:TH MO % CTE;IbHOCTH OT
NEepPBOro OCEMEHEHHs, NMPOAOTAKHTEIBHOCTH CepPBHC-MEpHOAa KOPOB B 3aBHCHMO-
CTH OT MPOAYKTHBHOCTH H OT TEMINEPATypHOI aHOMAIHH, a Takike % KOpOB ¢ cep-
puc-nepHoaoM 100 cyTOK H Bolille (KOPOBBI — YCIOBHO «MPOG;IEMHBIE ).

Pe3yabTaThl HCCA€10BAHHIA.

Mpexkae yeM H3y4HTH BIIHAHHE BBICOKHX aTMOC(EpHBIX TeMMepaTypHBIX
aHOMATHi, MbI BBIABHIH CPeAHECTaTHCTHYECKHE TEMITepaTypHble OT.IHYHA B H3Y-
yaeMBbIX nepuojax (Tab;auua 1).

Tabaiua 1
CpeanecTaTHCTHYECKHE TEMNEPATY P BO31VXA O H3Y4AEMbIM MEPHOIAM
Bpems He- JTansl 4 npo- Cpeanss t Bo3- | HopumariBHeie
c1e10BaHHi AOTKNHTETb- O603HayeHe ayxa, ‘C (¢pak- | KIHMaTHYeCKHe
2010r HOCTB (CYTKH) THYECKast) noka3arexn, “C
01.05-22.06 HopmasHag armo-
/52 cepHas  obcTa- 19.9+5.1 18-20
HOBKa
23.06-18.08 | 1I/52 BricokoTtemnepa- 33,1441
TypHas atmoctep- Rk 18-22
Hasi aHOMATHs
19.08-11.10 | I11/49 [MToctaHoMaTbHBIIT 15.446.2 15-20
nepHo.1
**%p<0,001.

M3 tabauusl BUAHO, 4TO HAa BTOPOM 3Tane HCC:IeA0BaHHI YeTKO MPOC.IeKH-
BaeTca TemmepaTypHas aHoMains. Ilo nanHbiM JloMomenoBckoit U BHykoBckoii
rocMereoc1yx06 ¢ 23 vioHs no 18 aBrycra cpeaHecyToyHas TeMIepaTypa cOCTaBH-
1a 33,14+4,16 °C ¢ BapuabesbHocTbiO 28,0-39,5°C, ut0 B cpeaHeM Gosiee, yeM Ha
10°C npeBBICHI0O CPEaHECTATHCTHYECKYIO HOPMY, a B HEKOTOpble IHH Aaxke Go:lee
deM Ha 20 °C g4 310ro mepuoaa roaa. bosee TOro NoC;IEACTBHAMH aHOMATBHOMH
Kapbl OTMEYA.THCh JIECHBIC NOKAPbl CO CMOTOM.

Bocnpon3oanTesbHble clOCOGHOCTH KOPOB TOTIUTHHH3HPOBAHHOH 4epHO-
NeCTpoi nopozsl B 3aBHCHMOCTH OT MO:I0YHOH NPOAYKTHBHOCTH 34 JIaKTaLIHIO T0-

Kasaau cienyromue pe3y:1sTaThl (Taba. 2).
Tabmua 2
CepBuc-nep1oa KopoB roIMTHHHIHPOBAHHBIX 4/N TIOPO B 3ABHCHMOCTH OT YPOBHS
npoaykTueHocTH (10 5000 Kr) npH NPo10.IAHTE ILHOI BBICOKOTEMIIEPAaTYPHOil
aTMocdepHoii aHOMATHH

TpoayxTie- Cepsic-nepiiol, cyTkH

Bpems uc- Koz-s0 HOCTB, KT H3 Hux ceeile
Tpynna cre10BaMIS AKHBOT- B cpeanem 100
. HBIX, N ®dakt M+m

- M+m n %
KORTpO1L I | 01.05-22.06 | 26 | 4614.0:296.7 | 104.8% 75.7 | 7 | 29263
e, OIILIT 23.06-18.08 15 4430,5+357,9 | 87.8446.7 | 4 [ 26,7+8.1
I | 19.08-11.10 45 447943993 | 92,0+ 556 | 18 | 40.0+5.2
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N3 tab;miel 2 BUAHO. 4TO KOpoBbl 10 5000 Kr Mos1049HO# NPOAYKTHBHOCTH
CTPECCOYCTOHYHBBI K BHICOKOTEMIIEPAaTYPHBIM aTMOC(EPHBIM aHOMATHsAM, T.K. H B
OMBITE, H B KOHTPO;Ie MPOIOIKHTEIBHOCTh CEPBHC-NIEPHONA H3YYCHHBIX KHBOT-
HBIX CTATHCTHYECKH HE OTIMYaIach Mexay coboil. [Io HAcTyILieHHs aHOMaiHH
oceMeHeHHble KHBOTHBIe HMETH 105 CyTOK cepBHC-NIepHOIA, @ B aHOMAIBLHOH at-
MocdepHOii 00CTaHOBKE CepBHC-TIepHON COCTaBH 88 cyTOK, a mocjie aHOMajIHH
(KOHTpO:1b 2) cepBHC-TIEPHOI COCTaBU:I 92 CYTOK, MPOLEHT XHBOTHBIX CBBILIE
100 cyToK cepBHc-niepHoaa B I KOHTpo:le H BO BpEMA aHOMAIHH CYIIECTBEHHO HE
oTaMuasIcs H cocTaBu: 29.2% 1 26.7% cooTBeTCTBEHHO. B TO e BpeMs oTMeue-
HO. YTO MOC;i€ aHOMaIbHOTO nepuona (KoHTpo:Ib II) KoTH4YecTBO KOPOB YCIOBHO
«mpo6:ieMHBIX» OKazaiock 40% — 310 Ha 10-13% Gosbire.

AHalM3 NMPOJOSKUTEILHOCTH CEPBHC-NIEPHOIA KOPOB € NMPOAYKTHBHOCTBIO

ceeinie 5000kr Mo:10Ka 3a oaHy JakTatHio (5001-6000 xr) noka3sax B Tab.1. 3.
Tab6mua 2
CepBHc-nepHO;1 KOPOB ro.1IITHHH3HPOBAHHBIX 4/l IOPO B 3aBHCHMOCTH OT YPOBHSA
Mo:104Hoi npoaykTiBHocTH (5001-6000 Kr) npH APO10.TAHTE ILHOI
BbICOKOTEMNepaTVpHoii aTMochepHoit aHOMATHH

ITpOIYKTHBHOCTS, CepBHc-niepHon, CyTKH
Koz-o
. Bpens He- KT H3 Hux cBbIIIE
['pynmna KHBOT- B cpennem
clenoBaHuA | dakt M+m 100

) M+m n %
KoHntpois I | 01.05-22.06 43 5579,9+250,5 1432+ 101,7 | 23 | 53,5¢5.4
Oneit 23.06-18.08 21 5458,1+263.4 189,7+ 1159 | 16 [ 69,6+7,1
ﬁ“”pm" 19.08-11.10 | 78 5554,0£266.2 1412+ 959 | 44 | 564%4.0

13 Tabauusl 3 BUAHO. 4TO Y KOPOB ¢ IIPOAYKTHBHOCTHIO cBbilie 5000 kr Mo-
JI0K2 3a OHY JIaKTalHI0 aHOM&TbHO BbICOKAs TEMIIEpATypa BO3AyXa pe3KO OTpH-
LATE/IbHO BIHAET Ha TPOAODKHUTEIBHOCTH cepBHc-nepHona. [MomoBas ¢hyHKLUA
JKHBOTHBIX CYILIECTBEHHO CHIDKAETCA M0 CPABHEHHIO C KOHTPO:IEM, YBETHUNBAETCA
MPOIOLKUTEILHOCTE CEpBHC-NIepHoaa 6o.lee yeM Ha 46 CYTOK.

Ec:iu y ;KHBOTHBIX B KOHTpOJIe OTMedeHbl cepBHc-niepHoasl B 143.2 u 141,1
cytok (I u Il KOHTPO:Ib COOTBETCTBEHHO), TO B MIEPHO aHOMATHN CEPBUC-MEPHOA
yBesynBaics 10 189.2 cytok. KosanuecTBo «1po6:;1eMHBIX» KOPOB YBEIHYHIOCH
10 70%. uro Ha 14-17% 6o:1bLie, 4eM B KOHTPOIIbHBIX IpYIIIaXx.

Takas e 3aKOHOMEPHOCTH OTMEUEHA B TPYTINE KOPOB C MPOAYKTUBHOCTHIO

6001-7000 kr 3a ;akrauuio (tab:. 4).
TaGauua 4
CepBHc-nepHoa KOpPoB ro. HUTHHH3IHPOBAHHBIX 4/1 HOPO1 B 3aBHCHMOCTH OT YPOBHS
Mo:104HOiT npoaykTHBHOCTH (6001-7000 Kr) npH NPO10.TAKTE ILHOIH
BbICOKOTEMIEPATYPHOIi aTMochepHOii aHOMATHH

IpoaykTHBHOCTB. Cepsiic-nepHoa, cyTkH
Ko1-Bo X
I'pyma Bpenis 1ic- KIHBOT- KI' B cpeanen M3 HUX cBBILIE
14 cI1e10BaHHsA HEIX. 11 dakr Me+m 100
o M+m n %

Kontpois [ | 01.05-22.06 105 6420,4+663.8 173.4+ 99,0 84 80,0+2.8

OneiT 23.06-18.08 28 6463,3+217.8 188,0+ 99,5 23 82.1£5.1
Koutpoas I1 | 19.08-11.10 110 6464,8+294.5 154,3+ 99,7 72 65,4+3.2
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H3 tabn. 4 BHAHO, YTO NPOAOKHTEIBHOCTH CEPBHC-NIEPHOAA B 3aBHCHMO-
CTH OT MPOAYKTHBHOCTH yBe:IM4YHBajiack 6o:ee yem Ha 30 cytok. Ilomumo Toro
oHa eute 60;1ee yBe;THIHBA1aCh B MEPHOA aHOM&THH U AoCcTHI1a 188 CyTOK, YTO Ha
15 cyTok Go:buie, yeM B I KOHTPO:Ib M Ha 26 cytok Bo I koutpose. IpouenTt
YCA0BHO «IIPOGIEMHBIX» KOPOB, HMEIOLIHX NMPOAO.KHTEILHOCTE CepBHC-NIEpHOIA
cebitie 100 cyTok yBeamunics ao 82%.

[Tocne OKOHYaHHA aHOMAIBHOTO MEePHOAA MPOLIEHT KOPOB ¢ MPOAOIKHTE 1b-
HOCTBIO CEPBHC-NepHoa cBbitie 100 cyTok cHH3IICA Ha 17%.

Y BBICOKOMPOAYKTHBHBIX KOPOB ¢ NPOAYKTHBHOCTBIO cBEIe 7000 Kr Mo:10-
Ka 3a JIAKTALHIO cepBUC-niepHo cocTaB.1 205-207 cyTok B KoHTpOo:1e 1 217 cyToK

B aHOMA;IbHOM nepHozne, 4To 60:1bme Ha 11 cyTok (Tab:r. 5).
Tabmua 5
CepBauc-nepion KOpoB ro.JIUTHHU3HPOBAHHBLIX 4/Il TOPO B 3aBHCHMOCTH
OT YPOBHA NPoAYKTHBHOCTH (7001-8000 Kr) npH MPO10.AHTE ILHOI
BLICOKOTEMMEPATYpPHOIi aTMOChepHOii aHoMa M

Ko-Bo | Ilpoaykrie- Cepslc-nepHoa, CYTKH

HCCTe- HOCTb, KT 13 HiX cBBILIE
Bpems He- | goBah- 100
Tpynna CICIOBaHHA | HBIX KH- ®dakt B cpeanem
M+m ,
BOTHBIX, M+m n %
n

Kontpoas I | 01.05-22.06 71 7395.5+£275.3 | 205.3+ 126,8 | 60 | 84.5£3.0
OnpiT 23.06-18.08 34 7424542639 | 216,5+ 1003 | 31 | 912+34
Konrpoas II | 19.08-11.10 52 7383.6£230.0 [ 207,1+£ 1003 | 42 | 80.8+3.9

KoauuecTBO yCI0BHO «MPOGIEMHBIX» KHBOTHBIX B aHOMALHOM MepHOIE
cocTaBH:10 60:1ee ueM 90%. Bollee TwIaTe.TbHBIA aHASTH3 COCTOAHNA ITHX KHBOT-
HBIX MOKa3aj1, YTO U3 HHX MPOLEHT KOPOB ¢ KPHTHYECKOH MPOJO.KHTEIbHOCTBIO
cepsHc-neproaa (cseitie 200 cyTok) B KOHTpoO:1e okaszaics 39-44%. a Bo Bpems
aHoManHu 6o0:1ee 50% kopos.

Mgl Takke H3yyaoH BIHAHHE BBICOKOTEMIMEPATYPHOH MPOAOKHTEIBHOIN
atMocepHOi aHOMalIHH Ha Pe3YIbTATHBHOCTH HCKYCCTBEHHOTO OCEMEHEHHS,

CTEIBHOCTD MO CPaBHEHHIO C KOHTPOIbHBIMH rpynnamu (tabamua 6).
Tabamua 6
Bausinue npoao.IANTE 1bHOM BbICOKOTEMNEPATYPHOIT aTMocdepHOii aHoMaIHK
Ha pe3y.1bTAIHBHOCTb HCKYCCTBEHHOIO 0CEMEHEHHA ROpPOB C NPOAYKTHBHOCTLIO
cBbiue 6000 kr.

Jlata Ipoaoku- Pe3yabTaT OceMeHeHHit

TEIbHOCTh H3 HIX cTeIbHBIX
I'pynna HCCIe10BaHHA OceMeHeHO

2010 ron) HeCIea0Ba- | Bkt pa3 n %

( HHIi, CYTKH P P °
Konrpo:s 1 01.05-22.06 114 160 44 27.5+2.5
Onuit 23.06-18.08 57 51 4 7.8+2,7%*
Kontpo:s 11 19.08-11.10 73 95 15 15.8+2,6

**P<0,01.

H3 1ab:11ubl BUAHO, YTO MPOLIEHT CTEILHBLIX KOPOB OT MEPBOTO OCEMEHEHHA
B NlepHon anomanun cHm3MICA 10 KaTacTpodHyeckoil BemunHbl. Ec;n 10 aHOMa-
“MH MPOUEHT CTETBHBIX OT MEPBHYHOTO OCEMEHEHHS BBICOKONPOIYKTHBHBIX KH-
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BOTHBIX (cBbille 6000 Kr Mo;10Ka 3a J1aKTauHw) coctasul 27,5%, TO B aHOMaTb-
HOM TepHoae To:16Kk0 7.8% (310 Huke. yeM B 3.5 pasa). [Toc:ie aHomMaHK 3TOT Mo-
Ka3aTeIb YBEJHYIICA B 2 pa3a 110 OTHOWEHHIO K ONbITHOMY NEPHOAY H COCTaBH.T
15.8%. Ho Bce paBHO 310 Ha 70% Hike, 4eM 10 aHOMaIbHOTO nepHoga. [loyyeH-
Hble AaHHble JalOT OCHOBAHHE MPEAMNOIAraTh, YTO AHOMATLHO BbICOKas TeMIlepa-
Typa Bo3ayxa OTPHUATEIbHO AEHCTBOBAIa He TOIBKO Ha OMIOAOTBOPAEMOCTD, HO
H Ha HHBO:TIOLHIO MaTKH T10C:1e OTEILHOTO MepHoJa.

BoiBoasl. IIponoxuTe IBHOCTE CepBHC-MEPHOAA MOTOKHTEIBHO KOPPE:TH-
pyeT ¢ NpoayKTHBHOCTBIO JKHBOTHBIX. Y BeIHUEHHE ya0s Ha kaxasle 1000 kr cno-
co6cTBYeET yATHHEHHIO cepBlic-niepHoaa Gosiee yem Ha 30 cyTtok. [Ipyu npoao.nkH-
TeIbHOH BEICOKOTEMMEPATypHOil aTMocepHOii aHOMaIHH 3TOT MOKa3arelb yCy-
ry6astercs eme Ha 30 CyTOK Y KOPOB € MOIOYHO NPOAYKTUBHOCTBIO cBhIme 6000
KI' 33 J1aKTalHIO. @ Y XKHBOTHBIX C MPOAYKTHBHOCTBIO 5001-6000 kr aHoManus pes-
KO OTPHLATEIbHO B/IHAIA Ha BOCIPOM3BOAHTEILHOCTL W YBEIMUHMBANa CepBHC-
nepuon 6o:;iee yeM Ha 100 cyTOK B CpaBHEHHH C APYTUMH IPYIINIAMH,

Paboma evinoinena npu unancosoii noddepxcku PIBY «Pound cooeii-
CMeUA pazeuniis Mabix opA npeOnpuUsNILl 8 HAVYHO-MEXHUYECKOT cqhepey.
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BKJIAL AEXKAHCKHUX H ®EPMEPCKHX XO35ANCTB
B PABBUTHE CEJIBCKOI'O XO34AUCTBA (1991-2010)

Axueooea Y. M.

accucTeHT Kadenapsl T yMaHHTapHBIX HAyK™
AHAMKAHCKOTO CeJIbCKOXO03HCTBEHHOTO HHCTHTYTA,
VY36ekncTan, r. AHIHAKaH

B cTathe OTMEUEHO MPaBIHBOCTH IKOHOMHUECKOiH pedophsr H co3laHne depMepckHX

X03sicTe. [IpHBeaeHbl JaHHbIE MPABHTETLCTBA, 4 TAKKE PS1a MPABHTETLCTBEHHBIX MPaBOBBIX
A0KYMEHTOB B H3JaHHBIX 11 YIIOPSIOUEHHS TOTO Mpollecca.

115



Kiouessie c.106a: IKOHOMITHECKas peopMa, CEI5CKO X03s1iCTBa, AeXkaHCKoe H (epmep-
CKO€ XO03A1icTBO, PLIHOYHAsS! SKOHOMIKA.

He3aBHCcHMOCTL Jada HOBbIE BO3MOXHOCTH TIiIyOxe H3yunTh Oorartoe
Hac:IeaMe Halllero HapoAa B OTPAcIAX HayKH H 9KOHOMHKe. B cBoro ouepensb 310
HOCTYXH.I0 NPHYHHON TMOCTENEHHOTO Pa3BHTHA JKOHOMHKH M CEIbCKOTO X03Ai-
CTBa KOTOpas SB;IAETCS BaXHOI OTPAc.Ibio HAPOAHOTO Xo3sicTBa. Hamo oTMeTHTD
YTO YCIEX COLHATIbHO- IKOHOMHUYECKHX pedopM B CTpaHe BO MHOIOM 3aBHUCHT OT
CTEMEeHH Pa3BHTHA CelIbCKoro xo3siictaa. CieloBaTe;IbHO, CEIBCKOE XO3AHCTBO,
BO-TEPBBIX, CO3AaET GOHA NUIIEBBIX NPOAYKTOB CTPaHbl, BO-BTOPBIX, 00€CICUHBa-
€T MHIUEBYI0 (3epPHOBYIO) HE3AaBHCHMOCTb; B-TPETbHX, 00CCMEUHBAET CHIPHEM
CEIbCKOXO3AIICTBEHHYIO IPOMBIILIEHHOCTb, H CaMoe I1aBHOe obecrieyHBaeT 3aHA-
ToCcTh HacesleHHa. C mepBbIX 51€T HE3aBUCUMOCTH MPHAAETCS BAXKHOE 3HAYECHHE
o6ecneyHBaHHIO BHITOIHEHHA MPOTPaMMbl YTTyGIeHHBIX JKOHOMHUYECKHX pedopM
B CEJILCKOM XO3SHCTBE; MNPOBEICHUIO NMPHBATH3ALUMH T.e GopMHpOBaHHE Kilacca
HMYLIHX — fepeiaya rocyaapcTBeHHOH cOOCTBEHHOCTH B YacTHblE PYKH; oOpa3o-
BaHHIO MHOTOYK.IaJHOH JKOHOMHYECKOH CHCTEMbI, OCHOBAHHOH Ha PaBHOIPABHH.
HoBble GOpMBI X03sHCTBOBaHHA, MOABAIOLINECA B CEThCKOM X034HCTBE, B MECTO
NPEKHUX KOJTeKTHBHBIX XO3HCTB, ABHI0CH BaXKHBIM HanmpaB.IEHHEM B arpapHoOii
NO;IMTHKE CTpaHbl. ECTH paccMOTpeTh HOBYHO HCTOPHIO HE3aBHCHMOCTH, 1990-bie
roast 240 TeicAY ceMeii B KHILTakax HE HMeNo 3eMH, 6o:tee 300 cOBX030B BBILLIH
13 TOCYAapCTBEHHOTrO obecneuenuns H Goabiuas yacTk Oblta npeobpasoBaHa B 06-
IECTBEHHbIE W KOOMEpaTHBHBIE X03gicTBa. OcTaBmasgcs wacTh Obl1a mepenaHa
apeHIaToOpOM LT npeobpa3oBaHo B ApyrHe GopMbl cOOCTBEHHOCTH. B cesibekom
xo3giicTBe ObLTO 06pa3oBaHo G6o:iee 12,5 ThicAY NEXKAHCKUX XO3SHCTB H depmep-
CKHX XO3AHCTB H NlepeJaHo ¥z TbICAY FEeKTapoB 3eMH.

[Mon pykosoacteoM IIpesnnenta H.KapumoBa ocoboe BHHMaHHe MPpHAAETCA
Pa3BUTHIO YMEIOMY HCHO.Ib30BAHHIO JTMYHOTO MPEANPHHHMATENbCTBA, AEXKaH-
CKOro H (pepMepCcKoro Xo3siicTBa OCHOBBIBAACH Ha NMpHHLMNAX.JleXKaHCKHE H
depmepckie xo3giicTBa BeayT XO34HCTBa HA MNPUHLHNAX JIMUHBIX HHTEPECOB.
NpeaNnpPHHIMATEIBCTBA H OTBETCTBEHHOCTH 3a COOCTBEHHOCTb, OCHOBBIBafAChH Ha
pa3BuTHe JOPM YaCTHOI COOCTBEHHOCTH HA NMPHHLHIAX PABHONPABHOTO 310POBOH
KOHKYPEHLIHH. DTH X034iiCTBa 3aHHMAIOT J0.DKHOE MECTO B NMPOH3BOJACTBE CETb-
CKOXO03sHCTBeHHOM NpoxyKIH. CBOGOAHBIM X034iCTBOBAHHEM U PACTIOPIKEHHEM
cBoeit mpoaykuueii THYHOH COOCTBEHHOCTBIO H MaTepHaIbHO-GHHAHCOBBIM pe-
CYpCOM, YYBCTBOM JIHYHO-COOCTBEHHO! OTBETCTBEHHOCTH 3a 3€M:II0 OHH MO;IHO-
CTBIO COOTBETCTBYIOT IKOHOMHYECKHM TIPHHLIHMTAM PBIHOYHOI 3KOHOMHKH. [loay-
YyeHHE BBICOKOTO ypoXKasg NeXKaHCKHMH M (epMepcKHMH XO3MHCTBAMH CIYXKHT
YBETHYEHHIO PEHTa0eIbHOCTH B CEJILCKOM XO38HCTBE, H JasIbHEHIIEMY YCHIICHHIO
IKOHOMHYECKOH MOILHOCTH CTPaHBI.

. B psaM npaBHTEIBCTBEHHBIX JAOKYMEHTOB peCcTyOiIHKH MpeaycMOTpeHa
OaibHeilllee pa3BUTHE NEXKAaHCKHX H (epMepcKHX Xo3sicTB, KoTopsle 6yayT
CIy®HTb OCHOBHBIM CYOBEKTOM MPOW3BOACTBA CEILCKOXO3ANCTBEHHON MpoayK-
uuH. B nHameii Pecniy6:mike, riy6oko H3yuHB OTIBIT 3apyOeskHBIX CTpaH nposeae-
HHE 4pe3BbIYaiiHO BaXXHBIX Mep MO OCYIUECTBICHHIO IKOHOMHYECKHX pedopM B
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ce;IbCKOM XO3AHCTBE, pa3BHTHIO GOPMHPOBAHHS YacTHOI COOCTBEHHOCTH H BHeO-
PEHHIO PHIHOYHBIX OTHOIIEHHI B CEle MPABOBOH MOIAEPKKE (PEPMEPCKOro ABH-
KEHHA, a TakkKe CO3JaHHI0 SKOHOMHYECKHH YC.IOBHH fABAETCA PEILAIOIIHM Cpel-
CTBOM B JOCTHKECHHH OOSIbIIHX pPe3Y.IbTaTOB.

Ceronus QepMepckoe X034HCTBO, MO NpaBy, ABIAETCS BEAYIUHM CEKTOPOM
ceJIbCKOro X034HCTBA, a TaKXKe €ro 0CHOBHOH dopMoii. 3BecTHO, yTo Pecny6.11ka
V30eKHCTaH 3aHUMAET 5-0e MecTo MO NMPOH3BOACTBY X:IOMKa-ChIpHa, H 2-0€ MeCTO
110 NpoAaxe X;10MKoBoro Bo;1okHa. B 2010 roay npousseaeno 3442.8 Toicau TOHH
X;10MKa-ChIpLA, 4To cocTaBu1o 74,1% ot 1991 roma. C nepBbix AHeli HE3aBHCHMO-
cTH obecriedeHHe 6€30MACHOCTH MUILIEBBIX MPOAYKTOB OBLLIO OTMEYEHO IIAaBEH-
CTBYIOIIHM HaNpaB.I¢cHHeM M ObI10 mpoBeleHsl I1yOokue peOopMbl B CEIbCKOM
xo3giicTBe. B pesyabTaTe B LEIAX JOCTHXKEHHS 3€PHOBOI HE3aBHCHMOCTH OLLIH
OCYILECTBIIEHBI A MEP H TH L€ IH OBLTH JOCTHTHYTHI 32 BHYLIHTEIbHO KOPOTKHE
cpokH. K 1996 roay Y3beknctan noctur abcoar0THOH 3epHOBOH HE3aBHCHMOCTH.
B 1991 roay B ctpaHe 6bLl:10 nipousseaeHo 1908 Toicau ToHH 3epHa. B 1996 roay
3562 Thicau ToHHa k 2010 rogy 3ToT noka3zare:ib Belpoc A0 6952 o ThicsY TOHHA
yTo cocTaBH:10 186.6% B cpaBHenuu c1991 mo 1996 roa u 364.3% x 2010 ro-
ay.JlpoH3BoACTBO APYTHX CE51bX03 NPOAYKTOB B cTpaHe k 2010 roxy cpaBHeHHe ¢
1991 roxy BbipoC:T10 KapToIIKH Ha 482.0%, oBowmeit 189.5 %, ¢pyxtoB 331.1 %,
BuHorpaga 205.5 % GaxueBbix Ky:1bTyp 127%. OnpenesieHHble H3MEHEHHA HMeETH
MECTO H B pa3BHTHH XHBOTHOBOACTBa. B wacTHoctH, B 1991-2010 rony npousBoa-
CTBO XHBOTHOBOJYECKOH NPOAYKUHH BO3pOCI0-MACHOE H MOJIOYHOE TPOH3BOA-
ctBo B 1.8 pa3 auu 1.3 pasa [lo nanaeiM 2010 roma npoH3BOACTBO CeAbX03 MpPO-
JAyKUHH OPHXOIMTCA B CJeNYyIOIEM paspe3e Mo BHAAM MPOH3BOACTBA CETbX03
npoaykroB 1.2% B npeanpuATHA pacTHTE.TbHOH 3.4% XKHBOTHBIX NPOIYKTOB B
JexXKaHCcKHe Xo3sicTBa 56.2% AexkaHCKUM xo3sdiicTBaM. 3akoHbl Pecny6iankn V3-
Oeknctan npuHAThie B 1998 roay «3eme:tbHbiil kKogeke», «O depmepckoM x03sii-
cTBe» (HoBast pemakuus 2014 roaa) «O JeXKaHCKOM XO3AHCTBE» OTKPBLLIH HOBbIE
BO3MOKHOCTH AEXKAaHCKHM H (pepMepcKHM XO3sHCTBOM NpaBoBOMY (hOpMHpOBa-
HHIO MX AEATEIbHOCTH H pOCTY MpeanpHHUMaTeabcTBa. CoritacHo 3akoHa «O
depmepcknx xo3sitcTB» MpHHATOTO B 1998 Tomy, rpakaanaM I1a BedeHHA dep-
MEPCKOTO XO3AHCTBAa OTBOAKINCH B apeHIy 3eMe:IbHOH y4acTkH Ha 50 j1et, He Me-
Hee yeM Ha 10 neTHHii cpok, B cTarbell HOBOI pegakiHH 3aKoHa «0 PepMEpPCKHX
xo3giicTBax» 2004 rona 3emebHbIE YYaCTKH JAlOTCA B apeHay Ha 50 ;eT, MuHH-
MaabHbIi cpok 30 s1eT Ha ocHoBe TeHaepa. [ToatoMy npumaércsa 6oibluoe 3Have-
HHE Pa3BHTHIO (PEPMEPCKHX XO3AHCTB H CO3AAIOTCSA BCE HEOOXOAHMbIE YCIOBHS.
Pojb (epmepckix xo3aHcTB HMeeT 0co6o BakHOE 3HaueHHE B OGECNEUEHHE M0
TpeGHOCTell HaceleHHs B MMIIEBBIX [POAYKTAX, Y.IyUIIEHHH MAaTepHaIbHOTO
YPOBHA ;KH3HH Hace:;leHHs, MOBLILIEHHH H POCTe HX 10Xoxa. [IpoH3soacTBo Gax-
YCBBIX Ky:;IBTYp, MOI0O4HOH NMPOAYKIHH H OBOILEH Ha 00 NEXKAHCKHX X03AHCTBa
HEOOXOMMBI Kak HE3aBHCHMas MPOH3BOIACTBEHHAA CTPYKTYpa B CEIBCKOM XO3sii-
CTBe pecryG:iMKH M 3aKOHbI HPHHSATH! 118 YIOPATOYEHHS HX JeATEILHOCTH, JTOT
3aKOH yKa3elBaeT Ha MpaBoO BeAEHHA (PePMEpPCKOro Xo3diicTBa HMes CTATyC IOpH-
AHYECKOl ;THYHOCTH HeMMesHHOTO. M3 Bcero 3Toro MoXHo caeiaTh KOHKPETHbIIT
BbIBOZ, 4yTo 6e3 3(¢peKTHBHON OPraHH3ALMH AEATETLHOCTH (hepMepckix X034HCTB
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n 6e3 obecnedeHHa pa3BUTHs (epMepcTBa He BO3MOXKHO JOCTHYb 3KOHOMHYECKO-
ro npouseTanus. McTopHst pa3sBHTBIX TOCYJapCTB MOATBEPXKIAET €AHHCTBO NpO-
rpecca ¢ pa3sBHTHEM CE;1bCKOTO X034iCcTBa.

CIHCOK IHTepaTypbl
1. Kapumos [1.A. «Hama raBHasg ue;Tb-pelIHTEIBHO C1€10BaTh MO MYTH IIHPOKOMAc-
wTabHBIX pe)OPM H MOZEPHH3ALHH CTpaHbD. TallkeHT — «Y30ekucTan» — 2013.
2. VYcumanos M.B. «Ilpaso ceasckoro xo3siicta» TaukeHT, 2005.

IMEPEPABOTKA COJIOMbBI OBCA

Tazapuna H.H.

noueHt kadeapsl onotexnos1ornu IBEOY BIO «Oprosckuii rocy1apcTBEHHbI
arpapHblii YHUBEPCHTETY, K.C.-X.H. JOLEHT,

Poccus, r. Opéa

bomys H.H.
JOUEHT Kadeapsl 3aIHTH PaCTeHHH H SKOTOKCHKOIOTHH

®I'BOY BIIO «Op:1oBckHid rocyaapcTBEHHbIH arpapHblii YHUBEPCHTET, K.C.-X.H,
Poccus, r. Opéa

TI'opvkos A.A., Ko3una H.C.

ctyaeutst ®TBOY BIIO «Op:1oBckuit rocy1apcTBEHHBIIT arpapHblii yHHBEPCHTET,
Poccus, r. Opéa

[TpuBeaeHbl HCCIEI0BAHHA MO BIHAHUIO YCIOBHI Mo:tydeHHs BAB, k1eTuaTkH, THrHHHA
co1oMbl 0Bca. [IpecTaBiieHa cpaBHHTE.IbHAA XapaKTePHCTHKA MHKPOCKOMHH 00pa3LioB CO0MBL

Kuoueswie croea: oBec, cosioMa, BAB, Ki1eTyaTka, ;THTHHH.

Co10Ma 0oBCa COAEPKHT KOMILIEKC OHoloruyeckux Beuects ao 12,4%. B
ToM yHc:1e 0,06% ¢:1aBOHOHAOB, KOTOPbIE MOMHO HCIMO:IB30BATh A1 3aIUThI pac-
TeHHit o1 60x1e3Hel U CTHMY:LHH pocTa [1].

[IpHroToB:ieHHe BOIHBIX 3KCTPAKTOB COJOMbI OBCAa OCYLIECTB.IAI0CH MO 5
papuanTam: 1. -okctpakuus Bogoii 40°C B mone y:nTpassyka wactotoit 50 kl'w,
MHTEHCHBHOCTBIO 230 — 322 Br/cm ® B Teuenme 10 mum; 2. — JKCTpaKums npH
HOPMa;IbHOM HIaB:ieHHH, Temnepatype 100°C B Teuenne 0,5 yaca; 3. — SKcTpakLua
MpH HOPMATLHOM f1aBeHuH, Temnepatype 100°C B Teuenue 1 yaca; 4. — KcTpak-
LS PH HOPMATBHOM JaBieHHH, Temnepatype 100°C B Teuenne 1,5 uacos (koH-
TPOIb); 5. — IKCTpaKLiA MPH NOBBILICEHHOM JaBJIEHHH, TEMIEPAType 120°C B Te-
veHHe 0,25 yaca. 19 3KCTpaKLHH ObI10 B3ATO COOTHOLLUEHHE ChIPbE: SKCTpareHT
1:10 (no Becy).

Pe3y:ibTaThl JKCHEpHMEHTa MOKa3asiH, 4TO Ko:IM4yecTBo DB BoO3pacTaeT €
YBE;IMYEHHEM BpeMeHH 3KCTpaKLMH, MaKCHMabHoe H3BTeueHHe BAB HactymaeT
gepe3 1.5 yaca kHMAUEHHA, MPUUEM IPH SKCTPAKLHH COIOMBI BOJOH yBeTHUEHHE
TEMITEPATYPhl HE BIEUYET YBETHYEHHE CKOPOCTH JKcTpakuuy BAB. 3a 10 muu 06-
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paboTKN KONMYECTBO 3KCTPAKTUBHBIX BELLECTB COCTaBWUIO TONLKO 8 % K Ko/mye-
cTBY 9B npu TepmoobpaboTke 3a 1,5 yaca.

Mpn ¥Y3-akcTpakuum Bbixon 3B coctaBui 92% B CONOCTaBIEHNN C KOHTPO-
nem.

Takum o6pa3om, Hanbonee 3(h(HeKTUBHbLIM MeTOLOM W3BneYeHUs BAB u3
CO/IOMbI OBCa ABMAETCA Y3 3KCTpaKLuus, T.K. COKpallaeTcs BpeMs u3BfedveHus 3B,
YMEHbLLAKOTCA 3HEPreTMyeckne 3atpatbl C MOMIHBIM COXPAaHEHWEM HaTUBHbIX
CBOICTB CONOMbI OBCa.

Mocne aKCTpakLuMM 3KCTPAKTUBHBIX BELLECTB NPeAcTaBNsfeT WHTepec uccre-
[loBaHWA OCTaTKa CO/IOMbl OBCA, & UMEHHO COOTHOLLEHWE NIMTHUHA U KNeTHaTKU.
WcecnefoBaHWs XMMUYECKOW 1M TOMONOTMYECKON CTPYKTYPbl MakpOMO/EKYn He-
[PEBECHBIX NIMTHUHOB ABNAKOTCSA BECbMa aKTyalbHbIMU. KneTyaTka B OBCe cofep-
XUTCA cpa3y B ABYX BUAAX - pacTBOpMMas 1 HepacTBOpKUMas.

CopepxaHune OTAENbHbIX KOMMOHEHTOB COJ/IOMbl, TakKUX KakK KnetyaTka W
NNTHVIH NpeACcTaB/ieHo B Tabnuue.

Tabnmua
Cofiep>xaHune oTAeNbHbIX KOMMOHEHTOB CO/IOMbl 0BCa B 3aBUCUMOCTH
OT BapuaHTa 06paboTku
Conoma ucxogHas Conoma nocne Conoma nocne Conomanocne ¥3
Tepmoo6paboTKu Npu  TepmMoo6GpaboTKM Npu 06paboTkNtO MuH
t=100°C, p= 1.0 atm, t=120sC, p=1,96 aTm,
T*1.5 vac
MaccoBas gons MaccoBas gons
NUTHNHa 22,0% NUrHuHa 16,5%
Maccosas gons MaccoBas fons
KkneTyatkm 42,46°0 Knetyatku 43,19%0

MpoaHann3npoBas MofilyyeHHble JaHHbIe, HAXO04UM, YTO TepMmoobpaboTka u
Y3 He 3HauMUTENbHO BAUSAKOT Ha COAEpXKaHWe KneTyaTKu, XOTH U NPOUCXOAUT ee
yBennyeHue 3a cyeT yaaneHns 3B, a cofepXaHue NUTHUHA 3HAYMTENbHO CHUXKa-
eTcA Ha 27% OT nepBOHAaYaNbHOr0 3HaYeHus.

MuHMManbHOE 3HayYeHue MTHNHA 06Hapy>XeHo B 06paboTke ¢ ¥Y3. [ns To-
ro 4yto6bl y3HaTh, YTO NMPOMUCXOAUT CO CTPYKTYPOW COMOMBI BblIM NPOaHaNN3npo-
BaHbl TOHKME XPYNKWe MAEHKU COMIOMbI, YTO NMO3BONWI0 60Nee TOYHO PaCCMOTPETH
CTPYKTYPY NOJ MUKPOCKOMNOM nocne 06paboTku yNbTPa3ByKoOM.

Mpu Y3 06paboTKe C MOBbILIEHWEM BpeMeHU 06paboTKyM NPOUCXOAUT yBe-
NYeHne 3y64aTbiX BOSIOKOH, CKPEMEHHbIX APYr C APYTOM, HanoMuHas «nasn».
Tak npu 10 MUHYTHON 06paboTKe BCH CTPYKTypa MpPeBpalLaeTcsi B «BOJHbI», HO
PaspbiBa Lenei He HabnogaeTcs.

OfiHaKO Takoe CTPOEHWE CXOXe C HayafibHbIM 3Tanom (epMeHTaTUBHOroO
rmgponusa uennonosbl. Mpoucxoaut paspbie [3-1.4-CBA3KM MeXAy COCEAHUMMU
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OCTAaTKaMH FII0KO3bl B HEILIOTHO YNMAaKOBaHHBIX 00:1acTaX wLesL110:103bl, obpalys
XapaKTEpHBIE pPa3pbIXJIeHHs B cepeAHHe HEenH. JTO MPHBOAHT K 0Opa3oBaHHIO
60:1b1IHX (hparMeHTOB €O cBOOOIHBIMH KOHLIAMH.

Taxkum o6pazom, ¥3 00paboTka 3aMEHSET HAYATbHYIO CTaAHIO THAPO.IH32
LELTI010361, pa3pyiluas THTHHHOBBIH C;TOH H pa3phIX.ifAs KIETYATKY.

CIHCOK IHTepaTyphbl
1. Mutpocdanos, P.1O. H3yueHite X1#MHUECKOrO COCTaBA BOIHOIO IKCTPAKTaA COIOMBI OB-
ca (Avena sativa 1.) H Hccle0BaHie ero pocToperyHpylounx csoitcTs [Tekcr] / P.YO. Mutpo-
¢anos, B.H. 3o:101yxnn, B.B. by:aaesa /ITosynoscknii BecThHK. — 2010.-Ne 4-1.- C. 174-179.

BJIUAHHUE JTUIIANHHUKOB U IAMUHAPHH
HA BOCIIPOU3BOJHTEJIBbHBIE ®YHKIHH KOPOB
B MAT'AJIAHCKOH OBJIACTH

Kysomuna H.10.
HayuHblii corpyaauk ®I'BHY Marananckuit HHUCX,
Poccus, r. Maranau

Jvixoe A.C.
Hayunbtii corpyaunk ®I'BHY Maranancknit HUHUCX,
Poccus, r. Maragax

[TpoBeeHsl HCCIeI0BaHIIS MO NPHMEHEHHIO KOPMOBOIT 106aBKkH THUIAHHKOB (K1a10-
Hui aaeniiickoii (Cladonia alpestris) w uerpapun Heaanackoit (Cetraria islandica), Mopckux
Boaopoc:tet 1ammnnapit (Laminaria Bullate lancet-like large kelp) n dykyca (Fucus evanescens
C.Agardh) 1 MHKPOIEMEHTOB B PaLlHOHAX KOPM:IEH!HS KPYMHOTO pOraToro ckota, npHMeHeHHe
KOTOPBIX MO3BOTILIO YTYUIIHTE MOKA3aTETH HX BOCMPOI3BOIHTETbHON CIOCOOHOCTH.

Koveabie cioea; kopMoBas 106aBka, KPyMHblii poraThiii CKOT, BOCTIPOH3BOAHTEIbHAA
CMOCOOHOCTS.

KopM:ieHue cTeIbHBIX KOPOB HMeeT 6o:1blioe 3Havyenne. OT Toro, Kak noi-
rOTOB;ICH2 KOpPOBa K OTe:ly. BO MHOTOM 3aBHCHT Ka4deCTBO TPHILIONA, 3J0pPOBbE,
noc:leayiolee oceMeHeHHe H MPOIYKTHBHOCTD ee noci1e ote1a. OcobeHHOCTH 06-
MEHa BEIIECTB Y CTEIbHBIX KHBOTHBIX CBS3aHBI C BHYTPHYTPOOHBIM pa3sBHTHEM
n:oza. [T10a ocobeHno GicTpo pacTeT B moc:aeanne 2-2.5 Mec. BHyTpHYTpOOGHOro
pa3suTHs. B 9TOT nepHo KopM:IeHHe XHBOTHBIX OKa3bIBaeT 60.IbLIOE BIHSAHHE HA
pazsuTHe m104a. K KOHIly CTe;IbHOCTH MPOHCXOAHT YBE;THYEHHE MacChl )KHBOTHBIX
3a CYeT pocTa M1071a. YBEIIHYEHHS MAaTKH H OT;I0KEHHA HEOOXOAHMBIX pe3epBOB
OpraHH4eCKHX W MHHEpas1bHBIX BELIECTB B OpraHmime matepH. EcH B paunoHax
OepeMeHHbIX KHBOTHBIX OyJeT HEIOCTaTOYHO MHHEPATbHBIX BEILECTB, TO MaTe-
PHHCKHH OpraHH3M JeMHHEPATH3YETCS, YTO OTPHLATEIbHO BJIHAECT HA PA3BHTHE
110112 He TOIbKO B IMOPHOHAILHBIN NEPHOI. HO H Noc:1e poxaeHHs npunioaa. C
Lie.TbI0 MOArOTOBKH OpPraHH3Ma K oTe:ly, Moc:1e1yloleMy BOCCTaHOBIEHHIO H OCe-
MEHEHHIO, MOBLIIEHHIO NMPOIYKTHBHOCTH M PO:KIAECHHIO XH3HECTIOCOOHBIX TCAT
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HaMH MOAroToB;IeHa KopMoBas Job6aBka (K/1) Ha ocHoBe THIIAiHHKOB (K:1a10HHH
ansnuiickoi (Cladonia alpestris) n uetpapuu ncianackoii (Cetraria islandica),
MOPCKHX Bojiopoc:ieii 1aMmuHapuu (Laminaria Bullate lancet-like large kelp) u ¢y-
kyca (Fucus evanescens C.Agardh) v no;inco:iu.

B ycnosuax Kpaiinero CeBepa omnpeie;ieHHOr0 BHHMAaHHA 3ac.1y)KHBaeT
NpaKTHYECKOE HCMOTIb30BAHHE MECTHBIX PACTHTEILHBIX KOPMOB, B HaCTHOCTH J1H-
HAHHHKOB, KaK cnoco0a MoBbILIEHHA 00LIeH Pe3HCTEHTHOCTH H NPOIYKTHBHOCTH
KpYIHOro poraroro ckota. HatpueBas co;lb YCHHHOBOH KHCIOTBI SBISE€TCA Mep-
BbIM OTCUECTBEHHBIM aHTHOMOTHKOM, NO;Ty4eHHBIM H3 Are:s. JlnmaiHaukn GoraThl
yr;ieBogaMH H BuTamuHamu A, C, J1, By, B;, B> u ap. [1, ¢. 13-19, 36-55, 2, c. 53-
544, c. 94-95], Ho GeaHBI MHHEPAIBHBIMH BEILECTBAMH.

Lienecoobpa3HOCTh HCMO:Ib30BaHHA MOPCKHX Bojopociel B Kauecte K],
coflepKalleil Makpo- M MHKPOYIEMEHThl, OOyc:IOBiI€Ha HEIOCTaTOYHOCTbIO B
MECTHBIX KOPMax pAJa KH3HEHHO HeoOXOIHMBIX MHKPOY:.IeMeHTOB (Hosa, kobaib-
Ta, MEIH, LIHHKA).

Boznopoc:i HMEIOT YHHKAIbHBIH XHMHYECKHH COCTaB, CNIOCOOHbIH MOKPBITh
noTpeOHOCTh OpPraHH3Ma B DK30TEHHBIX OHOJOTHUYECKH aKTHBHBIX BemiecTBax. Jla-
MHHapHa Gorata cojep)kallliM Bce He3aMeHHMble aMHHOKHCIOTHI Ge:ikon. Oco-
OEHHO LIEHHO MPHCYTCTBHE B 3HAYHTEIbHBIX KOTHYECTBAX METHOHHHA, HHKOTHHO-
BO#i M (O:IHEBOH KHCIIOT, a TaK ke TaKHX peAKHX Mo cBoei npHpoae GHosorHye-
CKH aKTHBHBIX BELIECTB, Kak TaypHH (10 220 Mr%), untpy:uH (Ao 240 mMr%), xoH-
apun (190 Mr%) n HX coeaHHEHHI, HTPAIOILHX BaXKHYIO pO;ib B OOMEHE BELIECTB
opraHusma [3, c. 83-90].

C uesbio n3yuenus BansHus K/ Ha ¢u3HoiorHyeckoe cocTosiHie KOPOB B
noc;ieaHHe 2 Mecsla CTEIBHOCTH H ABYX MECSLEB M0CIIE OTe;1a NPOBEACH HAYYHO-
xo3siicTBeHHbI onbiT B KX «Komaposo» (r. Maraaan). OnbIT BHINOHAICA B
cToit108bIi mepro. 14 3KCnepHMEHTATLHBIX HecIeI0BaHHH oTobpaHbl 32 kopo-
Bbl aiipUIHPCKOH MOpOoJbl, pa3jeieHHble MO NMPHHLUHIY aHA;I0TOB HA YEThIpe paB-
Hble Tpynnsl o § ro;oB B kaxaoii (Taba. 1).

Tabanua 1
Cxema Hay4HO-X03HiiCTBEHHOT 0 ONbITA N0 KOPM.IeHHI0 KOPOB KOPMOBOIi 100aBKOii
Komiuectso Ye:10Bus KOPMIIEHHS
I XKIBOTHBIX B
pynna rpynite (ro- |KOpM:IEHIE, (di3itoI0rHYecKitii nepHo
-10B) AHEH 2 Mec. A0 OTE1a ] 2 Mec. noc:ie oTea
1 KOHTpO:TbHas 8 120 OP (ocHOBHOI1 pallliOH)
2 onbiTHas 8 120 OP + amuaitnikn 40 r + -TaMHHapHA +
Hadop no:aHco:ei
3 onbiTHas 8 120 OP + amuaiinnkn 50 +
JaMitHapHa + Ha0op noancorei
4 onwiTHas 8 120 OP + anwaitnikn 60 1 +
ZTaMHHapHA + HaGop no:co:eit
L

K ocHoBHOMY paumony kopos onbrtHeix rpynn gobasasian KJ. Coctas K/,
HCTIBIThIBaEMbIX B OMBITHBIX IPYMNAAX. PA3IHYAICA [0 COAEPKAHHIO STHIIAHHHKOB:
B NepBoii onbiTHOI rpynne — 40, Bo BTOpoii — S0, B TpeTheii — 60 I Ha roI0BY B
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cytkn. Cogepxande JJaMHHapHH H mosmcosied 610 cTabuibHbIM. KoaHyecTBo
STaMHHApHH cOcTaB: 110 50 r Ha ro;10By B cyTKH. Jio3bl No;THCO1ei OBLTH yCTaHOB-
JIEHBI TI0 PACYeTHOI MOTPeOHOCTH B MHKpOXIeMeHTax. [Lis CTEIbHBIX KOPOB: KO-
6a;1bT XIOpHCTHII — 18 MI. cepHOKHC:TBIH LHHK — 365 MF Ha r0;10By B CyTKH. JLis
JOITHBIX KOPOB: KOBATBT XIOPHCTBIH -17 Mr, cepHOKHC 1Bl LIHHK — 664 Mr Ha ro-
JIOBY B CYTKH.

TpoBexeHHe MPOH3BOACTBEHHOTO OMBITA MOKa3alo, 4TO MpHMeHeHHe K]
TNO3BO.IAET ONTHMH3HPOBATH BOCTIPOM3BOANTE TbHBIE (YHKLIHH KOpoB. TaK y KOpoB
OMBITHLIX T[PYMMN, TNOIyYaBLWIHX J00aBKy, cepBHC-NepHOA ObLT A0OCTOBEPHO
(P>0,95) kopoue. 4eM y KOPOB KOHTPO;IbHOH Tpynnsl. JIydIiHM 3TOT MoKa3arelb
ObL1 y KOpoB onbITHOI rpynmsl Ne3 1 B cpenHeM cocTaBh:T 89,7 aHs, uTo B mpene-
Jax ¢dusnoornueckoit HopMel (80-90 aHei) U MeHbLLE YEM B KOHTPO.TBHOM Ipyni-
ne Ha 24.8% (t1ab:. 2).

Tab:mua 2
Tloxka3zaTellH BOCIPOH3IBOAHTEIbHOMN GYHKIITH KOPOB
TMoka3atens
Ne, rpyrna Cepslic-nepHod, aHcH HHaeke oceMeHEHS Omn1010TBOpSsIE-
Mzm Cv.% M+tm Cv, % MOCTE ot l-rg

oceMcHeHHA, Y%
1 koHTpOabHas (1=8) 119,3+13.5 339 3,0+0,53 50,0 62,5
2 onkiTHas (n=8) 101.4+10,4 20,2 2,5+0,32 36,8 75,0
3 onpiTHas (n=8) 89,7+6.5 15.8 2,25+0,25 31,5 875
4 onpiTHas (n=8) 98,6172 17,0 2.7+0,36 374 62,5

KoamyecTBo ocemeHeHHil 3aTpayeHHbIX Ha OHO OILI0AOTBOPEHHE (HHIEKC
OCEMEHEHHS ), OKa3aICA 3HAYHTEILHO MEHbIUIE Y KOPOB OMBITHBIX rpymm. B 1yu-
nreit Mo 3ToMy moka3zare:nto rpymme Ne3, pazHHLA ¢ KOHTPO.IBHO# rpymnnoii cocra-
Bi:1a 0,75 pasa. B ABYX ONBITHBIX Ipynnax HHAEKC OCEMEHEHHS HaXOIHTCS B Mpe-
Zel1ax JonycTHMBIX 3HauyeHnii (He 6o:tee 2.5 pasa).

Koxdpduunentsl n3menuisoctd (Cv) cepBHc-nepHoaa H HHIEKCa oceMeHe-
HHA Y KOPOB OMBITHBIX FPYIIN 3HAYHTE.ILHO MEHBIUE YeM B KOHTPO:IbHOM, YTO ro-
BOpHT 0 Go:1bIleil BLIPABHEHHOCTH 10 3THM MOKa3aTeIAM XHBOTHBIX MOTyYaBLIHX
KA.

Or;1050TBOPAEMOCTb OT MEPBHYHOrO OCeMeHEHHs Obl1a BhILIE Y OMBITHBIX
KOpOB. XOTA IOCTaTOYHO BBICOKOIl BO Bcex H3ydaeMbix rpynmnax (62.5-87.5%).
Pa3Hiua Mexay rpynnaMH mo 3ToMy nokasare:no Obli1a He1l0CTOBEPHOI.

Takium 00pa3oM, KOPOBBL. MOIYYAIOUIHE AOMOIHHTEIBHO K OCHOBHOMY pa-
unony KJi 06:;1a1a10T NOBBILEHHO! BOCMPOH3BOAHTEIBHOM CHOCOOHOCTBIO MO
CPaBHEHHIO C aHAIOrHYHBIMH XHBOTHBIMH, HE TOTYHaIOUMMH €€, YTO MOo3BO;1SeT
ycrnelHeil HCMo:130BaTh NEPBBIX B MpOLIEcCe BOCTIPOH3BOACTBA CTaJa.

ChnHcoK anTepaTypsl
1. Kypcanos, A. JI. Jhnmaiirikn # Hx npakTHueckoe ucno:s3obanie / A. JI. Kypcanos.,

H. H. JlpsiuxoB. — M.-J1., 1945. — C.13-19, 36-55.
2. JlokuHckas, M. A. AHTHOHOTHK H3 THiaitHikoB / M. A. JlokuHckas // MaralaH-

CcKItif o:1eHeBoX. — MaranaH, 1966. — srin. 15. — C. 53-54.
3. Muxaitios, H. I'. Kopma H KopMIeHHe CETbCKOXOMICTBEHHBIX KHBOTHBIX Mara-

aHckoit o6aacti / H. I'. Muxaitnos. — Maranan, 1987. — C. 83-90.
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4. lleitnkep, 3. I1. AnTHUHHTOTHBIE cBoiicTBa sreas (Cladonia alpestris) i kearsix
oceHHHX JHcTheB / . I1. lleiinkep // [podiema ButamnuoB. — M.: H31-80o Beecoto3n. Akaa
c.-X. HayK HMm. Jlennna, 1937, — C. 94-95.

BHOJIOI'HYECKAS 3PPEKTUBHOCTb ®YHI'HLH10B
HA AIPOBOH NMIEHULE B CEBEPO-BOCTOUYHOM YACTH LIYP

Jlaspunosa B.A.

3aBenylomas ;1abopaTopHei 3alHThl pacTeHHi CpeaHepycckoro gpuinaia
®IBHY Tamb6osckuii HHHCX, kaHanaar c.-x. Hayk.

Poccus. r. Tambos

Jaspunosa T.C.

CTapuuMii HayuHblil coTpyasHk CpeaHepycckoro diinaia
®I'BHY Tamborckuiit HHUCX, kaHauaar c.-x. Hayk.
Poccns, r. Tambos

IpeacrasieHa HHQopMaUHA MO HCCIeA0BaHHIO QYHTHIHIOB B TEXHOIOTHH BO3J€IbIBa-
HHA APOBOIT MUICHHUBI, Ie MOoKa3aHa HX GHoTorH4YecKas I GEeKTHBHOCTL MPOTHB BPEIAOHOCHBIX
6o1e3Heii B TamO0BCKo# 06:1aCcTH.

Kaiiouegbie c106a: nuienuua, 6uoorH4eckas 3GHeKTHBHOCTb, QYHTHUHIB!, BpeIOHOC-
Hele 60:1€3HH.

B nociennne roasl B cTpykType 3epHoBbIX Ky:abTyp LIUP yBeinunsawrcs
TUI0MIanH Mo NoceBaMH APOBOii MILEHHIbI, 0COGEHHO B CEBEPHBIX PaiiOHaX 30HBI
[1, c. 217]. SlpoBas mueHHLA, KaK H APYFHE 3EPHOBBIE KYILTYphl, NOpakKaeTcs
Pa3THYHBIMH 00:I€3HAMH, CPEIH KOTOPBIX KOPHEBbIE THUIH (py3apHO3IHO — Tellb-
MHHTOCMOPHO3HOM 3THO;IOTHH, Oypas pkKaBuHHa, MHPeHO(Oopo3, MyUHHCTas poca.
centopuos [2, c. 65]. J.14 npenoTspatieHus InHPUTOTHHHON CHTYaUHH H No1yde-
HHA cTaGHABHOTO Ypoikas HeOOXOOHMO NMPHMEHATh Te QYHTHUHABL, KOTOpbIe 6y-
JyT OTBEYATh JAHHBIM TPeOOBaHHAM.

Usyuenne BauaHHA GYyHrHUNIOB Ha GHO:0THUYECKYIO Y )EKTHBHOCTD Mpo-
BOanaM Ha onbITHeIx moiaax Cpenuepycckoro dumaia @I'BHY TamGosckoro
HHHUCX. O6paBotka pactenuii npoBom:ach B KOHLE TpYGKOBAHHA, NPH MOSB:IE-
HHH nocaennero (¢:aarosoro) aucta. HaG:toneHns 3a nocepaMH ocyumecTBILIH B
a3y Mo:104HO — BOCKOBOI CIE0CTH 110 JBYM JTHCTBSAM.

Hopakenne ApoBOi NILEHHIBI B MOOYHO — BOCKOBYIO CMEIOCTh BO3GYIH-
TeI9MH TeMHo — Gypoii naTHHcTOCTHIO (Bipolaris sorokiniana), cenTopHosom (Sta-
ganospora nodorum, Septoria tritici) 1 MyuHHcTO#t pocoit (Erysiphe graminis) Ho-
€110 nenpeccuHbiii xapaktep (0.3 — 3,9%). H. kak CIeACTBHE, HX MECTO 3aHHMa-
M Goatee konkypenTococoGHEIe Gypas pixasunna (Puccinia recondite) — 56.9% u
MpeHodopos (Drechslera tritici — repentis) — 20,8%. IIpuuem GbICTpBIi H OGLIHD-
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HBIF 3axBaT CBOOOIHOTO MPOCTPAHCTBA B JAHHOH 3JKOCHCTEME [OC;IEAHUMH
Hab.1I0a71CA Ha BCEM OPOTAKEHHH BeTeTallHH Ky-IbTYphI.

[potuB BO3GyanTe s Oypoi pxaBuHHBI 3PPEKTHBHOCTb MPHUMEHAEMBIX
(GYHCHUMAOB MPAaKTHYECKH OTMEYaiach Ha ofHOM yposHe (64,3 — 67,1%) (puc.).
[TpOTHB MYyUYHHCTOPOCSHBIX TPHOOB, HECKOIBKO HHKE JAPYTHX (DyHTHUMAOB, GHO-
Aoruueckuil H¢pdekt Haxoau:cs ot npuMeHenns datekoHa (79.5%). HebGoabimoe
NPeBOCXOACTBO NMOTy4H.1 AstbTo cynep (89.7%). TeMHO-Oypylo NATHHCTOCTB (-
dexTHBHee MOIaB:A10 NpHMeHeHHe AmHcTap 3KkcTpa (83,3%), MeHee aKTHBHBIM
6511 DastbkoH (50%) B cpaBHEHHH ¢ APYTHMH XHMHYECKHUMH NpenapaTaMH.

brivsrmecxian updexrusmocm., %o
i L
<3 ¢

Bypas pxapunna Teymo - dypag TInpenodopos MywmucTan poca
TATHUCTOCTD

Afaxve Yasvpa 18273 - Asmerap Inerpa 0751ra o Patewon. B.6ara - Adpte cymep 8.5ara

Puc. Briosorindeckas >¢dekTHBHOCTL (GYHTHILHAOB MpOTHB Gos1e3Helt a)poreHHoOro xapakrepa
B MO.IOYHO-BOCKOBOI{ CMEI0CTH

Buosoruueckas s¢dexTueHocTs GyHrHuMaoB B 6opebe ¢ nupenodopozom
6bL1a B 1.4 — 2.7 pa3sa Hike, YeM MPOTHUB Tpex APYrHX 3aboneBaHHi. DyHrHIHI-
Has akTHBHOCTH DasbkoHa 6bLi1a cHIbKeHa 10 34%, aKTHBHOCTB JPYTHX XHMHYe-
CKHX ApENapaToB Takxke ocTapaiach c:1aboii (47.5 — 49%). 310 0bbiACHAETCA TEM,
4TO AaHHBI BO30yaHTe:b 00:1a7aeT BBICOKOH BPEIOHOCHOCTBIO H LIHPOKHM pac-
npocTpaHeHHeM. MuHMManH3auHg o0paboTkH MOuBbI (TAe COXPaHAIOTCA pacTH-
TE;IbHBIE OCTAaTKH) H [UTHTEIbHBIH NMEePHOX YB.IaXKHEHHS JHCThEB, YMEPCHHAs TeM-
nepatypa Bo3ayxa cocoOCcTBYIOT pa3BUTHIO 00:T€3HH.

TMopakeHHe KOPHEBLIMH H MPHKOPHEBBIMH THHIAMH (y3apHO3HO 3THO:I0-
THH B KOHLIE BeTeTalHH Ky;IbTypbl B HeoOpaboTaHHOM BapHaHTe aoctiraro 19,6%
npu 100% pacnpoctpanentoctH (Tabauua). B pesyiabtate $yHrnuuaHoro aei-
ctBus AGakyc YiabTpa, AMHCTap DkcTpa. AsbTo cynep W DajbkoHa HHTCHCHB-
HOCTh MOpaKeHHA OT HX TMPHMeHEHNA cHikaitack A0 1.5-2,3% npu pacnpoctpa-
HeHHOCTH 15 — 25%. MakcumaibHblit 3Qdekt (92,3%) no;iydeH oT NpHMEHEHHS
npemapara Abakyc YIeTpa ¢ pacnpocTpaHeHHOCThIO 15% H AjbTo cynep
(90.3%), ocraieHble BapHaHThl gocTHrai 88,3% npH pacmpocTpaHeHHOCTH
12.5-25,0%.

124



Tabanua
BiusHne QyHrMLUMA0B HA NOPAKEHHOCTh PACTEHHIl KOPHEBLIMHM THH.IRMH
B KOHLE BET€TallHH

Q6paboTka Hopma KopHesbi€ THH.IH, %0
pacxoza, | uHTeHCHBHOCTH | GHOJOrMueckas | pacmpo-
CeMsH pacTeHHif a/ra MOpaKEHIs 3(peKTHBHOCTE | CTpaHEH-
HOCTB
Ko 5/06p. 19,6 ; 100
TpO1b
a Abakyc YabTpa 1,5 1.5 92,3 15
g |Awmerap 0.75 23 88.3 125
=5 [ Okcrpa
g daibkoH 0.6 2.3 88.3 25
g AJIbTO cymep 0.5 1.9 90,3 22,5

TakuM 06pa3oM, QyHrauHasl AsbTo cyrnep H Abakyc YabTpa Ha doHe 06-
pabotku ceMsaH Kunto Jlyo 2.5:1/T OblM HECKONBKO ;Ty4Lie NPOTHB NAaTOT€HHOTO
KOMILIEKCA a’pPOTeHHOrO M TIOUBEHHOTO xapakTepa. O6paboTka pacTenHi QyHru-
uuaaMu B Gaszy 37 — 39 noka3biBaeT Le1ecooOpasHOCTh JAHHOH CXEMBI 1A 3allH-
Thl APOBOI MILIEHHLEI NPOTHB OCHOBHBIX €€ 3a00.1€BaHHii.

CHHCOK IMTEPaTYphl
1. Esceesa U.M. DddextuBubie GyHrHunanl Ha spopoii mmennue / H.M. Esceesa,
B.A JlaBpuHoBa // IlepcriekTHBHBIE HANpaBIeHHA HCCIEI0BaHHH B H3IMCHAIOILIXCS KIHMAaTIfde-
CKHX YCIOBHAX. Mek1yHapoHas HayuHO-TIPAKTHUECKas KOH(EPEHLHA MOJIOIBIX YYEHBIX H
cnenHancToB, 18-19 Mapta, 2014r. — C.217-221.
2. JlaepuHosa B.A. ®yuruuuasl Ha sposoii miennue / B.A. JlaBpunosa, [1.M EsceeBa
// 3epHoBoe xo3siicTBO Poccnu. — 2015, — Ne1(37). — C. 65-68.

JKCKJIIO3UBHBIE COPTA PUCA KYBAHCKO#H CEJIEKLUMH

Maavuuesa H.H.

MuHHCTEPCTBO CETBCKOFO X03siiCTBa M NepepabaThIBaIOLIECH MPOMBIILIEHHOCTH
KpacHoaapckoro kpas, KaHl. C.-X. HayK,

Poccus, r. KpacHoaap

B cTathe paccMaTpHBalOTCS BOMPOCH CO3JaHHs IKCKTIO3HBHBIX COPTOB pHca KyGaHCKoi
CeeKLHH A1 HMIOPTO3aMeLlleHHs H PacIiHPEeHHs aCCOPTHMEHTA PHCOMPOIYKTOB OTEYECTBEH-
HOTo MPOH3BOACTBA Ha POCCHICKOM MOTPEGHTEILCKOM phiHKe. BHeapeHHe cOpPTOB pHCa JaHHOMH
TPYNNB! B IPOH3BOACTBO MO3BOIHT YBETHUHTH ILIOWIAIN HX BeIpallHBaHHsS B KpacHO1apcKoM
Kpae ¢ 3,1 Thic. ra B 2014 roay 1o 30 teic. ra k 2020 roay n 6yaeT crnoco6cTBOBaTh HMIOPTO3a-
MELICHHIO.

Kiuiouesnie cro6a; puc, copr, ceIeKLHs, HCXOAHBII MaTephal, FeHOQOH, Kpyna.

B noc:iennne roasl piicoBoaveckas otpac:s Poccui AHHaMHYHO pa3BHBAeT-
€ M npexae Beero, 3a cueT Kpacnomapckoro kpas, rae npoussoantca 6os1ee 80%
Ba10Boro o6nema 3epHa 3Toii Ky:1bTypbl. OGbeM MPOH3BOACTBA 3epHa pHca Ha Ky-

125



6aHH 3a roc:1ieHHe decATh J1eT yBe;IH4YeH Ha 345.3 Thic. TOHH, @ YPO:KaifHOCThL Ha
18.6 wra. B moc:ieaHue roabl ypoxkaifHOCTb pHca B Kpae CTaOH:IbHO MpeBbIlIaeT
60,0 wra. yto Ha 20,0 w/ra Bhlille cpeAHEMHPOBBIX Moka3ate:eil. HckmoueHem
asaserca 2013 roa, koraa nokasare:1H MPOU3BOACTBA pHCa ObLIH CHHXKEHbI B CBA-
3H C YMEHBIUEHHEM MOCEBHbIX IIoManeH H3-3a Ma10BOAbS H YMHGHUTOTHH NMHPH-
Ky;1spuo3sa [1. ¢. 5].

Bo3ae:xtbiBaempre B Poccin copta pHca B OCHOBHOM OTHOCATCA K MOIBHIY
japonica M XapakTepH3YyIOTCS MpOJOIroBaToil HIH OBXIBHOI  3epPHOBKOI
(/b 1,5-2.9), umeror Geasiii sHaocnepM. Ha teppuropun KpacHozapckoro kpas
BbIpallliiBaeTcss 27 COPTOB PHCA TAKOTO THIA, 3¢PHO KOTOPBIX CIYKHT ChIpbeM 1
NPOH3BOACTBA KPYMbl, TPAJXHLHOHHO HCMOIb3yeMOil pOCCHSHAMH B KY.THHapHH
[3. c. 998].

B noc:iiennee Bpems HabaroqaeTcs MOBBILIEHHBIH CIPOC HA POCCHICKOM MO-
TpeOHTEIBCKOM PbIHKE HA KPYNY SKCKIIO3HBHBIX COPTOB PHCA — TIKOTHHO3HBIX,
KPaCHO3EPHBIX, LTHHHO3EPHBIX, KPYIMHO3EPHBIX, apOMAaTHBIX, KOTOpbIE MNpeaHa-
3HaueHb! 11 MPHIOTOBIEHHA ONPEACICHHbIX KYJTHHAPHBIX 01104 H OTIHYAKTCH
CBOHMH JIHETHYECKHMH CBOHCTBAMH M TMOBBILIEHHOH NMHTATEIbHOH LIEHHOCTBIO.
DTOT CErMEHT pbIHKA, KOTOpHIii cocTaseT 3-5 % oT Becero o6beMa Kpynbl pHca B
CTpaHe, 3al0;IHEH HMIMOPTHLIMH MOCTaBKaMHU, MOCKOBKY 10 HACTOALIETO BPEMEHH
CYHTAI0Ch, YTO B POCCHH HET COPTOB, AaHATOTHYHBIX MO Ka4eCTBY HHOCTPAHHBIM.

Tem He MeHee, KyGaHCKHMH CE;IEKLHOHEPAMH C HCMO:Ib30BaHHEM HCXOIHO-
ro MaTepHATa H3 Pa3THYHBIX CTPAH MHPA, CO34aH PAA FKCKITIO3HBHBIX COPTOB, KO-
TOpBIE HE TO.IbKO NPHCMOCOOIEHB! K BBIPAIIHBAHHIO Ha TeppuTopuu KpacHoaap-
CKOTO Kpas. HO H HE yCTynalT HMIOPTHBIM aHA;10raM Mo KauecTBY 3epHa H KPYTIbI
[2.c.2].

OTH copTa BKIIOYEHbl B TOCYAapCTBEHHBIH PEECTP CETEKUHOHHBIX JOCTH-
JKEHHA HIH MMEKOT MaTeHT H BbIPAILHBAIOTCA Ha TeppuTopun KpacHoaapckoro
Kpas (Tab:mua).

TaG:mua 1
Copra pHca ciieiHa1bHOT0 Ha3zHavyeHns, Kpacuonapceknii kpaii, 2014 1.
H Y6opounas Ba:osoii c6op, YpoxaiiHocTsb,
alMEHOBaHHe copTa
101416, Ta TOHH 1/ra
1 2 3 4
JlinnHO3epHble copTa plica
Kypax 406.2 2579.4 63.5
[Hapm 3.13 19.4 619
ABcTpai 50 325 65.0
l1Bymwka 65 338 52,0
Bcero 5243 3261.8 62,2
Beicokiie BKycoBble 11 Ky:THHapHbIe Ka4yecTBa
Perya 948.4 6771.6 714
AMeTHCT 716.6 46722 65.2
SAuTaps 513.2 3334.1 65.0
Bcero 1665.0 114438 68.7
KpynHosepHsie copra piica

Kpensim 1.4 9.6 68.5
AHant 116 831.7 70.8
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OkoH4aHHe Tab:1.

1 2 3 4
Bcero 1174 8413 71.7
Kpacho3sepHbie copTa plica
Py6uu 98 539.0 55.0
O#xHas HOYb 72 389.0 54.0
Mapc 64 339.2 53.0
Bcero 234.0 1267.2 54,1
"mioTHHO3HBIE (KIeHKHE) copra pHca
Buoaa 3.5 15,0 42.8
Buoaerra 1,5 7.0 46.6
Bcero 5,0 22 44.0
Hroro no coptam piica cnemu- 3058.9 201702 65.9
aTbHOTO Ha3HaYeHHS

CTOHT OTMETHTb, YTO IKCKIIO3HBHBIE COpPTa PHCa 3aHHMAIOT B HacTosLlee
Bpems 2,4% 0T ILIOLIaAN ceBa PHCa B Kpae, a HX yPOxKaHHOCTb B CpeIHEM HHKe Ha
6,3 wra, uto 00yc:10B;1eHO HX 6HOIOTHYECKHMH ocoOeHHOCTAMH. Tem He MeHee,
CTOHMOCTE KPYNBI YKa3aHHbIX COPTOB BBILIE TPAAHLHOHHBIX OKPYT-103€PHBIX COp-
TOB Ha 15-20% , 4TO NOTHOCTBIO OKYTIAET CHHXKEHHE HX YPOKaHHOCTH.

Takum oBpasoM, pasHooOpa3He IKCKITIO3HBHBIX COPTOB pHca KybaHckoii ce-
JEKUHH N03BO:IAET B Gaikaiiiiee BpeMs YBESTHYHTS I10LIaAH HX BbIpaliiBaHus B
KpacHonapckom kpae ¢ 3,1 Toic. ra B 2014 roay ao 30 tbic. ra k 2020 roay, uto
HO3BOSINT PacIIHPHTh aCCOPTHMEHT PHCOBOH KPYTIbI BHICOKOrO KauecTBa Ha poc-
CHIiCKOM pBIHKE, MPOBECTH HMIIOPTO3aMELLCHHE.
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OCOBEHHOCTH COJEPXAHHS BUOTEHHBIX 3JIEMEHTOB
B IVIOJAX U AATOJAX

Mompiraega C.M.

Beayuiuit Hay4Hblit corpyaHHK ®IBHY «Bcepoccuiickiii ce;leKLiHOHHO-
TEXHOIOTHYECKHH HHCTUTYT CaOBOACTBA H IIHTOMHHKOBOICTBAY,

KaHJ. CEIbCKOXO3AHCTBEHHBIX HAayK, HOUEHT,

Poccus, r. Mocksa

B crarbe PpacCMaTpHBalOTCA 0COOCHHOCTH COIepKaHHA H JAHHaMHKa HaKOILTECHHA oHo-
T€HHBIX 3.IEMCHTOB — MCIH, XKE1C3a H LIHHKA B TLT0AaX OCHOBHBIX TUTOJOBBIX KYTbTYp, pacnpo-
CTPAHEHHBIX B ]_[CHTpal'lLHOM perHoHe Poccun. Ho:lyl{emme XapaKTEPHCTHKH HAKOILICHHA H
pacnpenesIcHHs 3IEMEHTOB B I10AaX PasIHYHBIX KYIBTYP MOIyT OBITh HCIIOAL30BAHBI I
OLCHKH CTCMEHH 3arpA3HCHHSA H.IH ne(bnuma 3;1EMEHTOB B TL.TO10BO# MPpOAYKIIHH.

Katouesvie c106a: 11010BBIE KYIBTYPHI, GHOTEHHBIE IAECMECHTBI, HAKOILTICHHE.

LHHK H Melb ABAAIOTCA OHOTOTHYECKH BAXKHBIMH 3IeMEHTaMH Ul pacTe-
HHH. X conepxaHHe N COOTHOLICHHE B IL10JaX 3aBUCHT OT OMOJIOIHYECKHX OCO-
GeHHocTel MOpo, YPOBHS 00€CTIEYEHHOCTH THTATETLHBIMH BELIECTBAMH H K010~
rHYecKoil 00CTaHOBKH. SIBIAsch OHOIOrHYECKH BaXKHBIMH MHKPOYIEMEHTAMH, C
APYTOii CTOPOHBI, MPH BBICOKHX KOHUEHTPALMAX 3TH 3IEMEHTHI MOTYT OBITh OTac-
HBIMH TOKCHKQHTaMH Ji11 SKHBBIX opraHu3moB. [Iporpammoii r:106a;16HOr0 MOHH-
topiHra OOH no okpy:xatorueii cpene, npuHsToii B 1980 roay, Mens, UHHK, Haps-
Ay C IIECTHIO IPYTHMH 2IEMEHTAMH — KaAMHEM, PTYTbIO, CBHHLOM, XPOMOM, MbI-
HIBAKOM H HHKEIEM — OTHECEHBI K MPHOPHTETHBIM TOKCHYECKHM 3jI€EMEHTaM
[1, c.172-180]. Takum oGpasom, npob:teMa UHHKA U MeaH B Gnocepe HMeeT aBa
BaKHBIX acTexTa — 6nosiornuecknii, 00ycioBIeHHbI X AeHUHTOM, H SKOTOKCH-
KOJIOTHYECKHii. B CBA3M ¢ 3THM HeoOX0aMM KOHTPOIb 3a coaepaHHeM GHOreH-
HBIX %ICMEHTOB B IIJI0A0BO-ATONHON npoaykunH. OcobeHHO akTyalbHa 3Ta Mpo-
61ema 11 LleHTpasbHOTO perHoHa PoccHi, B KOTOPOM pasMeinaTcs cagoBoaue-
CKHe XO3slicTRa.

IIMHK. KoHueHTpalHs LHHKA B HCCICAYEMBIX MOPOJAaX BapbHPYET OT
0,250 mr/kr g0 2.245 mr/kr. [o MaKCHMAIBHOMY COIEPKAHHIO 3TOTO METALIA Bbi-
AEIAIOTCA BHUIHA, A0:10HA M KpbDKOBHMK — 1,850 — 2.245 mr/kr. MUHHMAabHBIE
KOTMY€CTBA LHHKA COJAEPKATCA B ILI0JAX KpacHOH CMODOAMHBI M CIMBBI
0.250 mr/kr u 0.320 mr/kr. TTo ;1HTepaTypHBIM AaHHBIM (OHOBAA KOHLEHTpALHUS
UHHKA B TLI01ax s10;10HH cocTaBter 2,200 mr/kr [2, c¢. 110-150]. Tlo maHHBIM
CTIpaBOYHHKa XHMHYECKOIr0 COCTaBa NHILEBBIX MpoAaykToB (1979) conmepkanue
UHHKA B TLI0J0BO-ATOAHBIX Ky:bTypax Koieb:merca ot 090 mo 1,90 mr/kr

(puc. 1).
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Puc. 1 CogepxxaHue LMHKA B N104aX PasMyHbIX NOPos

B uccnegyembix obpasuax cojepxaHue LMHKa NPeBbIWaeT (Qu3nonorunye-
CKWe MoKasaTenu B TakMX NOpofax, Kak KpbKOBHUK (B 2 pasa), A6/M0HA U BULLHSA -
He3HaunTeNbHO, XOTA U Aaneko He npmbnmkaeTca K Hopme MAK, koTopas cocTas-
naet 10 mr/kr [3]. CopToBble OCOGEHHOCTU COAEPXKaHWUA LMHKa Hanbonee ApKo
NposBNATCA B naofax f6/M0HW, rpylun, BUWHW U KPbDKOBHMKA. Cpean COpTOB
A6/10HN N0 MaKCUManbHOMY COAEPXXaHWI0 LMHKa Bblaensetca KaHanab 0pnoBCKuii
n AHTOHOBKa 06bIKHOBeHHas (1.250 v 1,85 Mr/Kr), a MUHUMasbHble KONUYecTBa
cofepxat s6510ku coptoB YuctoTen, Mamats BouHy, Bonotosckoe (0,200; 0,420 u
0,500 mr/kr cooTBeTCTBEHHO0). Cpefu rpywn no MWUHUMaNbHOMY COAEPXaHUH
LUMHKa BblgensieTca copT MypaTosckas (0.812 Mmr/kr), a no makcvManbHOMY COAep-
XaHuio - copT TroTyeBckas (2,119 mr/kr). Cpefn COPTOB YepeLLHN 1 BULLIHKU COfep-
XaHune UMHKa BapbUpyeT MeHbLUe, Bblgensetcs nub copT MNpesocxofgHas KonecHu-
KOBOI MaKCMMa/lbHbIM cogepXkaHuem - 4,210 mr/kr. B nnogax KpbKOBHMKA COfEP-
XaHue uuHKa Konebnerca ot 0,560 o 5,540 mr/kr. MakcumMasbHble KOHLEHTpaLun
LMHKa OTMeYeHbl B 0T60PHbIX (hopmax Ne 25-22w-44 n Ne 24-15w-21. YcTaHoB/e-
HO, YTO B NNogax A6/10HU NPOUCXOAUT PABHOMEPHOE M HEMHTEHCWUBHOE YBENUYe-
HWe KOHLEeHTpaumn uuHKa B nnogax oT 0,530 mr/kr (3eneHble nnogbl) Ao
1,840 mr/kr (3penible MA0Abl); B Arojax YepHOW CMOPOAMHbLI COAepXKaHue LMHKa
npu co3peBaHuy Nnogos yeenmunsaetca ot 0,150 go 0,500 mr/kr.
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CpaBHMBas 0COO6EHHOCTM pacnpefeneHns UWHKa B MAofax pasfiyHbIX
KYNbTYp, MOXHO 3aKNIOYNTb, YTO [ONS LMHKA CPeAu APYTrMX MEeTan/ioB B CPeHEM
Kone6nercsa ot 9 % o 18 %, M MWL B NN0AAX KPbDKOBHUKA [0NS LMHKA 52 %, a
B nnojax A6/0HN v FPyLWIN NPUMEPHO oamnHakosa u coctaBnset 31 % u 27 % co-
OTBETCTBEHHO. Takoe cneuuuyHoe pacnpefefieHne LMHKA BEPOATHO CBfA3aHO C
OCOOEHHOCTAMM  Ky/bTyp, 4TO COrnacyetcs Cco CpeAHuMMN  (DakTUYeCKUMMu
JaHHbIMK [4].

TakuMm 06pa3oM, MOKa3aHO, YTO HAKOM/IEHWe LUWMHKa 3aBUCUT OT MOPofbl,
copTa 1 BapbMpyeT B LUMPOKOM fMana3oHe KOHUeHTpauuin. Habniogaetca ysenu-
YeHue KOHLeHTpauuu LuHKa B Nniogax no mepe mux cospeaHus. CaHUTapHO ruru-
E€HNYEeCKMEe HOpPMbl He MpPeBbIalTCA, HanpoTUB, COAEpXKaHWe LMHKa HaMHOro
Hwxe MNAOK.

ME[b. CpaBHuBad Naofbl U Arofbl Mo COAepPXaHW0 B HUX MeAu, MOXHO
BbIJE/IMTL MOPOfAbl - KPbDKOBHMK, YepHas W KpacHad CMOPOAWHA, rpylua, Kak
HaumeHee cofepxawne mefb (0,194 - 0,260 Mr/kr), a 3emMAsHUKY, A6NOHIO ©
BULLHIO KakK MakCcuManbHo cofepxatiune megps (0,820 - 1,180 mr/kr) (puc. 2).

14

1.2

o

Puc. 2. CogepxaHue MeAu B NA0jax PasivyHbIX Mopos

CnepoBaTenbHO, cofepXaHue Mean B nnofjax 3HauuTesnbHo Hmxke MAK -
5,0 Mr/Kr. AHWLW3 COPTOBbIX 0COBEHHOCTEN COAEPXAaHUA Me1, MOXKHO BbILENNTb
No MakCMManbHOMY COAepXaHui cpeau sa6a0HM copTa YuctoTen (3,420 mr/kr) n
MamaTb BouHy (0,420 mr/kr), cpegu BuwHKW copT NpeBocxogHas KonecHUKoBOi
(4,00 wmr/kr). Cpeau coptos rpywm (ot 0.200 go 0,460 Mr/Kr) u KpbXXOBHUKA (OT
0.180 o 0,450 Mmr/kr) He HabnwhaeTcs LIMPOKOro BapbMpOBaHUSA B COAepXaHun
Mef N0 CPaBHEHWIO C APYTUMW 3neMeHTaMu. 1o Mepe co3peBaHMs NOLOB Yep-
HOIi CMOPOAVHbI 1 A6MIOHN MPOUCXOANT HE3HAUUTENIbHOE YBENNYEHNe COgepXaHus
Meau B nnofax. M3yyeHo pacnpegeneHve mMeau B nnogax pasnuuHbix nopof. E&
[ons B MA0AAaX KPbIXXOBHWKA W YepHOW CMOPOAMHbI caMas MWHMManbHas W Cco-
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craBseT 3 % H 4 % COOTBETCTBEHHO; B M;10AaX BHIUIHH H FPYLUH JO;1 MEJH COOT-
peTcTBeHHO 7 % u 8 %; B c.1uBe H KpacHOii cMopoanHe —12 %, B 16:10kax — 19 %,
a B 3EMIAHHKE CoJep:KaHHe MeIH MaKCHMAIbHO H cocTaBiseT 25 %. HHtepecHo
OTMETHTb, I10JbI A0;I0HH, TPYIIH, BHLIHH, KPbIKOBHHKA H YEpHOH CMOPOIHHBI
o6:1agal0T 60:1ee BHICOKHM COJEpKaHHEM LIHHKA, YeM MeIH, H JTHLb A4 M1040B
3eMJITHHKH H CJIMBBI 3Ta 3aKOHOMEPHOCThL HApYIUAETCA: KOJTHYECTBO UHHKA B HHX
HHKE, 4eM MeaH. B niionax kpacHoii cMOPOIHHBI coaepKaHHe UHHKA H MeXH O1H-
HAKOBO.

Takum obpazom, GoHOBbIE coepkKaHHA MeIH B ILI0A0BO-ArOAHON MPOIyK-
HHH B OCHOBHOM COMOCTaBUMBI C H3BECTHBIMH JIHTEPAaTYPHBIMH AaHHBIMH. Bamecte
¢ TEM, T10bl TAKKX KY.IbTYpP Kak KPBDKOBHHK, CMOpPOAHHA, TPYIla, CIHBA OT.IH-
YaIOTCH MOHHAKEHHBIM COAEP:KAHHEM MEIH, MO CPaBHEHHIO CO CPeAHHMH KOHLEH-
TpauMsAMH, 2 BHLIHA HE3HaYHTE.IbHO MOBBIIIEHHBIM. COMOCTaBIeHHE KOHLEHTpa-
uuii MEIH B M;100BO-ATOAHOI NPOIYKUHH ¢ CaHHTapHO-THTHEHHYECKHMH HOpMa-
MH Ha MHILEBbIE MPOIYKTEl, B COOTBETCTBHH C KOTOPLIMH COJEp/KAHHE dIeMeHTa
He J0.’)KHO MpEBBbILIaTh BO ()pPYKTaxX 5 MI/KF, CBHIETEILCTBYET 00 OTCYTCTBHH 3a-
TPAHEHHSA 3THM 21EMEHTOM,

CiaenyeTr OTMETHTD, YTO COEPKaHHE LIMHKA H MeaH B TL10AaX HCCIeIyeMbIX
KY;IbTYp HaxoJaTcs B Tpeje1ax o00OLUIECHHBIX THTEPATYPHbBIX JaHHBIX H pa3iHuus
10 MOPOaM TOkKe COOTBETCTBYET H3BECTHBIM 3aKOHOMepHocTAM [4, ¢.104-109].
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U3YUYEHHUE BIMSIHHA MUHEPAJIBHOTO DUTAHUS U BLICOTbI
CKAUIMBAHUSA TPAB HA ®JIYKTYALIUOHHBIE NMPOLUECCHI
GUTOUEHO30B MOUMEHHBIX JIYTOB
EBPOIENCKOIO CEBEPA P®

Honosa JI.A.

3aM. iMpeKTopa no Hay4qHoif pabote PesepabHOro rocyaapcTBEHHOTO OO TKET-
HOro Hay4yHOTO yupexaAeHHS ApXaHre;1bCKHI HayqYHO-HCC1€10BaTEIbCKHIT HHCTH-
TYT CEIbCKOT0 X034HCTBA, KAHAHAAT IKOHOMHYECKHX HayK,

Poccus, r. ApxaHre:bck

B crame paccMaTpHBaeTCcA BAIHAHHC MHHEPAJIbHOIO NMHTAHHS H BBICOTHI CKallHBaHHA

TpaBoCTOA Ha ¢:IyKTyaUHOHHBIE TIPOHECCHl (HTOUEHO30B MOiIMEHHBIX TYTOB B Yc10BHAX EBpo-
Nekickoro Cesepa P®. YCTaHOBIEHO, YTO €/KEroIHOE BHECEHIE MIIHEPAIbHBIX yI00peHmil H
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CKawHBaHHe TPaBOCTOA B (pa3y KOJoWIeHHs OBCAHNIB! TyTOBOIi MPH HH3KOI BBICOTE Cpe3a Mno3-
BOTAET rapaHTHPOBAHHO COXPAHATB AOITOIETHHE TPABOCTOH OT BHIPOXKIEHHS 3a CYET CTabH 1b-
HOro coctaBa ¢uroueHo3a: 31akn — 78-85%, pasHotpaBbe — 13-25%, GoboBsie - 1-6% # obec-
ne4HBaeT ypoxaitHocTs 1yra Ha yposhe 4,5 — 7.5 1/ra.

Kuouessie c106a: noiiMeHHbIe 1yTa, QIYKTyalHOHHBIE TPOUECCH, QHTOUEHO3EL, BhicOTa
CKalNIBAaHH A, MHHEPATLHOE MHTAHHE, YPOXKaITHOCTL, TPABOCTOH.

B Apxasreabckoi 06:1actH okoo 117 Teic. ra noiiMeHHBIX CEHOKOCOB,
60.TIIHHCTBO KOTOPBIX NMPH NMpPOBEAEHHH MEPONPHATHI MO UX Y.Iy4LIEHHIO MOTYT
JaBaTh 3HAYHTEIbHO 60:1bLIyI0 ypoxkaitHocTh [2]. [loiimenHble ;1yra Beeraa cia-
BI.IHCh Kak Gorarblii HCTOYHIK KOPMOB. [L14 eCTeCTBEHHBIX MOIIMEHHBIX JIYTOB, OT-
SIHYaroWHXcs 60raTcTBOM BHIOBOIO COCTaBa TPABOCTOA. XOPOLLO MPHCIOCOOIEHHBIX K
MECTHBIM YCIOBHAM OOHTaHHA, HEOOXOOHMO NMPHMEHATH TAKOH PEKHM HCIMO;Ib30Ba-
HHA. KOTOPBIH HapATy ¢ BbICOKOH ypoxaliHOCTBIO obecreynBat Obl CaMOBO300HORBIE-
HHE TPaBOCTOs, COXPaHST H Y:TydIIas ero BHA0Bo# coctas [1].

JlyroBble TPaBOCTOH XapaKTepH3YIOTCH MOCTOAHHOM H3MEHYHBOCTBIO CBOETO
COCTaBa H NPOAYKTHBHOCTH No roaaM. IpuuynHaMu H3MEHYMBOCTH (PHTOLEHO30B
ABIAIOTCSA H3MEHEHHA YCIOBHH HPOHM3pPACTaHHA JAYTOBBIX PAaCTEHHIl, CBA3aHHBIE C
METEOPOIOTHYECKHMH U THAPOIOTHYECKHMH YCTOBHAMH OTAEIBHBIX J1€T, 0COOEH-
HOCTAMH JKH3HEHHOTO UMK.Ia TpaB H HHTEHCHUBHOCTBIO BO3ACHCTBHA YelOBeKa.
BH10Bo#H cocTaB TpaBOCTOA ONpee;IaeT J0:Ar0IeTHE HCHO,1b30BAHHA, BBIXO H Ka-
4ECTBO MO;Ty4a€MOr0 ¢ KOPMOBBIX YTOAHH Chipbi. CTeNneHb BRIPAXKEHHOCTH (ITyK-
TYalUHH 3aBHCHT OT YCTOHYHBOCTH PEXKHMOB Cpeilbl H OT cpefoobpa3sytolueii cro-
COOHOCTH H YCTOHYHBOCTH BHIOB, 0Opa3yioLMX UEHO3bI, K U3MEHEHHAM YCIOBHI
ApoH3pacTaHHs oT roaa k roay [4].

Hcnoap3oBaHHe ecTeCTBEHHOrO TPaBOCTOA MOHMEHHOTO CEHOKOCA BHIAOH3-
MeHAET (HToLeHOo3. CEeHOKOIIeHHe BIHAET HA BHIOBOH COCTaB TPaBOCTOSA. Ha
POCT, Pa3BHTHE W PACTIPOCTPAHEHHOCTh OTIAEIBHBIX BHIOB TPABOCTOS, HA NPOAYK-
THBHOCTb [1yTa H T.N. OTpHUATEIbHOE BIIHAHHE KOLIEHHA MpPOABIAeTCs B 60.bLIeH
CTENEHH TaM. IJie Yalle H HHAe cpe3aeTcs TpaBoCTOH J1yTa.

IMporpamMma mpoBeldeHHs HCCIEAOBaHHI BKIIOYATa 3aK1aAKy ONBITA IO
YCTAHOBJICHHIO B.IHAHHA MHHEPAIBHOrO MHTAHHA M BBICOTH CKALIHBAHHA Ha
IyKTyauHOHHbIE MpoLiecchl (HTOLEHO30B MOiMeHHbIX 1yroB. Jlo3za BHeceHHs
MHHEPATTBHBIX ymoOpenuii 6bl1a onpeneleHa HCCIEAOBAHHAMH, MPOBOAHMBIMH
paHee Ha JaHHOM :Tyry B XO.IMOTOPCKOi OMBITHOI CTaHLHH, H COCTaBIs1a NPH
OJHOYKOCHOM HCMO.1b30BaHHH — NysP3g K30 B Lel0M 3a ce30H; npH ABYyKOCHOM —
NysP30K30 moa nepsblit ykoc 1 Nys moa BTopoii. BeicoTa ckaimipanis TpaBocToes:
4-6¢M, 7-9 oM, 10-12cm.

HaGaroaeHns 3a ¢oIykTyaUHOHHBIMH MpOUECCAMH (PHTOLEHO30B MOMEH-
HBIX JTYrOB JUIHTEIBHOIO MO/ 1b30BaHHA MO3BOIMAH MPOCIEIUTDh 33 H3IMEHEHHAMM,
NPOHCXOIAHMH B CTPYKTYpe TPaBOCTOEB. ero (IOpHCTHYECKOM COCTaBe, obec-
NEYEHHOCTH NONYIAUHE OpraHaMH BO30OHOBICHHMS B pasIHYHbIE MO KIHMaTHYe-
CKHM H THAPO.IOTHYECKHM YCI0BHAM roasl. HcciienoBaHus HpOBOIHIHCH KakK BO
BPEMEHH. TaK H B IpocTpaHcTBe. Cpok yOOPKH TpaBOCTOEB ONpeaes;ica Mo oBCs-
HHLE ;TYTOBOI — PaCTEHHIO CPEAHHX CPOKOB pa3BHTHA. Cpok yOOpKH Tpas NpH 0J1-
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HOYKOCHOM HCMO:1b30BaHWM — (paza LBETEHHA, NpH IBYyKOCHOM — (a3a
KOIOUICHHS.

dopmHpoBaHHE TPABOCTOEB MPOXOAHII0 B YCIOBHAX KOPOTKOro, Mpox:iai-
HOTO CEBEPHOTrO 1€Ta ¢ NPOAOIKAOLIHMH ¢ Mas Mo Hi0Ib GeIbIMH HOYaMH. CBe-
TOBOE H3ydeHHe B nepuod 6e:TbiX HOuel HCMOo:Ib3yeTcs pacTeHHSMH MOYTH KpPyT-
JIOCYTOYHO, YTO B HEKOTOpO# CTEMeHH KOMMEHCHpYeT HeJocTaTok Temiaa. Ilpo-
JOTKUTEILHOCTh BEreTallHOHHOro mnepuoda — 138 aHeii. CpeaHeMHOro1eTHAA
cyMMa (QEeKTHBHBIX TEMNepaTyp COCTaBIseT 915°. 3a BereTauMoHHbIH nepHoa
BbINajgaeTt B cpeaHeM 277 MM ocaakoB. OTHOCHTE IbHAS BJIAKHOCThb BO3AyXa B 3TOT
HepHOa AOBO;IBHO BBICOKasA H cocTapiseT 56-68%. I'napotepmuueckuii ko3ddu-
LUHEHT paBeH 1,5, YyTo TOBOPHT O JOCTATOUHOM €CTECTBEHHOM YBIAXKHEHHH. DTH
YC;10BHA CIIOCOOCTBYIOT POCTY H Pa3BHTHIO TPAaBAHHCTOMN PacTHTEIBHOCTH.

HcxoaHblii  TpaBOCTOH €CTECTBEHHOTO TMOHMEHHOTO JIyra — 3;1aKOBO-
pasHoTpaBHbiil. B ero cocrabe 40 Bi10B pacTeHHit H3 18 ceMeiicTB. 3.1aKkoBble BHAbI
MHOTO;IeTHHX TpaB cocTas1iaH 80%, noeaaemoe pasHoTpaBbe — 15%, coaepxaHie
6060BbIX He MpeBbitlIa1o 3%, BpeaAHbIX H SIOBHTBIX BHIOB — He 6osiee 1.5%. OcHoBy
ypoXKasi COCTAaBLLIH pPacTeHHWs BEPXOBOTO THMA: BEPXOBBIE KOPHEBHILHO-PBIX.IO-
KYCTOBbl€ 37TakH: THMO()eeBKa [TyToBas, JTHCOXBOCT .IYTOBOI, OBCAHHMLA -TyroBas;
KOPHEBHLIHbIE BHBI: MOIeBHLA O€:1ast, MbIpeii Mo13yyuHii; IiI0THOASpHOBHHHASA LIyY-
Ka Aepuuctad. OCHOBHas Macca pa3HOTPaBHBIX BHIOB: BaCH.IHCTHHK. BEDOHHKH. re-
paHb ;1yroBast W ApyrHe; 6060BbIX — KiIeBep ;TyTOBOH, YHHA 1yroBas. ropolukH. Hu-
30BbI¢ 3.1aKOBbIe pacTeHHs B TPABOCTOE OBbLTH MPEICTABICHBI Pa3THYHBIMH MAT.IH-
KaMH (5%-6%) H 13 pa3HOTPaBHBLIX BHIOB — MaHxeTKof (2 %) [3].

BHeceHHe MHHepalIbHbIX yN00peHH# cnocoOCTBOBAI0 COXPAHHOCTH LIEHHO-
ro (LIOPHCTHYECKOTO COCTaBa TPaBOCTOA HAa BCEX TpeX YPOBHAX CKallHBaHHA.
TpaBocton, ybpaHHbie B a3y LBETEHHs, NPH HH3KOM YPOBHE CKAalIHBaHUA Ha
¢oHe ynoOpeHuii conepkasii 31aKOBBIX BHAOB B cBoeM cocTaee B 2.2 pa3 6o.1blue,
4yeM He yaoOpeHHbIe, NpH cpeHEM YPOBHE cpe3a — B 1.4, NpH BbICOKOM — B 1.6 pa-
3a Goabiue.

Y no6peHHbII CEHOKOCHBIH JTyT XapakTepi30Baiics obH;IHeM JTHCOXBOCTA J1y-
roBoro, THMoQeeBKH :TYroBOii, MATIHKOB. bo6oBbIe BHABI NMPAKTHYECKH OTCYT-
CTBOBAIH, a Pa3HOTPABbE COCTOSA;10 B OCHOBHOM H3 KPYMHBIX BHIOB, TAKHX Kak

6opieBHK CHOMPCKHIA, IepaHb JTyTOBas, TABOIra BA30.IHCTHaAdA (Tab. 1).
Tab:tHua 1

H3meHeHun B cocTaBe OCHOBHBIX KOMIIOHEHTOB TpaBoCcTOs NMOA BO31elicTBHEM y'306p6Hllﬁ,

% K He Y100peHHOMY YTV
Bust pactemnii YpoBeHb cKaliHBaHHA
4-6 cMm 7-9 cMm 10-12 cm

JlncoxsocT yroBoii 652 327 352
TumogeeBka yrosas 402 133 193
OBcsHiua Jyrosas 126 127 91
Msraukn 244 148 162
Mbipei noa3yunii 63 159 47
Moaesnua Ge1asn 198 28 138
Ka JepHHCTas 687 292 48
boGosbie 24 9 16
a3HOTpaBbe 28 92 57
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BeIcoTa cKallHBaHHA TPaBOCTOA OKa3biBaeT 00:IbLIOE BIHAHHE Ha €ro ypo-
#alHHOCTh H MPOAYKTHBHOE 10.roleTHe. IIpH eXerogHoM HH3KOM YPOBHE CKa-
IIHBaHHA (4-6 cM) ydacTHe 3.TaKOB B YPOXKae TPABOCTOA CHH3ILIOCHh K YETBEPTOMY
TOAYy HCMOTb30BAaHNS BABOE, Ha cpeAHeM cpe3e — B 1,3 pa3a, npH BBICOKOM cpese —
B 1,5 paza. OtpHuare:1bHOe BIHAHHE HH3KOIO Cpe3a CKaLIHBaHUA TPaBOCTOA CKa-
3a;10ch Ha TUMOdeeBKe JTyTOBOI, €€ coaepkaHHe B TPABOCTOE YMEHBIIHIOCH B 6
pas; y4acTHe JIHCOXBOCTA JIyTOBOTrO H LIyYKH JEPHHCTOH COKPAaTHI0Ch BTPOE, OB-
CAHHUBI ;TyTOBOIH — B aBa pa3a. Huskuii cpe3 He oTpa3siiicd Ha TakKHX BHAAX, Kak
no:;reBHLA Oes1as H MATIHKH, COlepXKaHUe Xe MbIpes Mo:13ydero Bo3poc:io BaBoe. B
TPaBOCTOE JIyra MpPH €XEroJHOM HH3KOM CKAallMBaHHH K YETBEPTOMY TOay HC-
NOo.1b30BaHHA NMpe06:1a71aio KPYMHOTPaBHOE pa3HOTpaBhke (OOpILEeBHK CHOHPCKHI,
cBepOHra BOCTOYHas, BACIIUCTHHK). a TAKXKe MUKYIbHHK.

Ipu cpenHem yposHe ckamnBaHuA (7-9 cM) TpaBoCcTOS HaGIHOAAI0CH CHH-
EHHE BCEX BHIOB 3JaKOBBIX TpaB, 32 HCKIIOUEHHEM MO:eBULbI 6e:1oil, KoTopas
He TO;IbKO HE CHH3H;1a CBOEro y4acTHsl B TPABOCTOE, a YBEIHYHIIA €ro BABOE. 3Ha-
YHTETLHOE CHHKEHHE Hab:1104a:10Ch 110 JIHCOXBOCTY ;1yrOBOMY — B ABa pa3za. M ec-
JIH B NEePBHIii TOA HCMOIL3OBAHHA CpPeIH Pa3HOTPaBbA NMPeob.IaNaOIHMH BHAAMH
B TpaBocTOe ObLIM GOplEeBHK CHOMPCKHi, BACHIHCTHHK, TepaHb ;1yroBad, TO B
TPaBOCTOE YETBEPTOro roJa HCMo;1b30BaHHA OOpLIEBHK MPAKTHYECKH OTCYTCTBO-
BaJ1, OCTAIHCh BACHIHCTHHK, OAYBAHYHK JICKAPCTBEHHbIH H MOAMAapeHHHK
CEBEPHBIII.

Ilpn BEICOKOM ypoBHe ckamHBaHHA (10-12 cM) Ha6:1104a:10CH 3HAUUTEILHOE
COKpaHIeHHE B YpOXKae HIYUKH JAEepHHCTOI (B TPH pa3a) H THMOGEeBKH TyToBOIi (B
oBa paza). YdacTHe JpYTHX BHAOB B TPaBOCTOE OCTAI0CH MPAaKTHYECKH
HEH3MEHHBIM.

VYpokaHHOCTb H KauecTBO TPAaBOCTOA 3aBHCAT OT €0 BHAOBOIO COCTaBa H
CTpyKTypbl. HauGo:bieii nuTaTeibHON HEHHOCTBIO 00:1a7al0T pacTeHHs, B KyCTe
KOTOpBIX BEreTaTHBHbIE Nobery npeo6:1a1at0T MO Macce Haa reHepaTtHBHbIMH. On-
HaKO YPOKaiTHOCTB Yallle BCEro onpeie;AeTcs YHCIOM reHepaTHBHBIX MoGeroB, Tak
KaK MO BBICOTEe H 0bllieMy pa3BHTHIO OHH 3HAYHTEILHO NMPEBOCXOAAT BET€TaTHBHBIE.

B Teuenue Bcero mepHoaa Hab:mogeHHi Gosee MIOTHBIM ObLT TpaBoCTOl
TIpH HH3KOM yPOBHE CKalIHBaHHA. YpoxaiHOCTh TpaB (hOpMHpOBAIACH B OCHOB-
HOM H3 BETETATHBHBIX YATHHEHHBIX U YKOPOUEHHBIX MOOETOB B PaBHOI CTENEHH.
Huca0 yKOpOYEHHBIX MOGErOB COKPATHIOCh K YeTBEPTOMY TOAY MCMOIb30BaHHS
NPH BLICOKOM YPOBHE CKaIIHBAHHA TPaBOCTOA.

IlpH exXeroaHoM CKalIHBAHHH B (ha3y LUBETEHHS MPH Pa3IHYHBIX YPOBHSAX B
CTEpHE OCTAETCS 3HAYHTEILHOE KO:THYECTBO YPOKas: B MePBbIii FOA HCCIIEAO0BAHHI
NPH HH3KOM cpese — 15%. npu cpeaHeM ~ 25% u BbIcOKOM — 30%, B ueTBepTHIii
roa — 24, 36 u 29 % cooTBeTcTBeHHO. [IpH HH3KOM H CpelHeM YPOBHE CKalLIHBa-
HHA Ha YE€TBEPTHIIT roa HecleJ0BaHHI BeCh YPOXKail TPaBOCTOA COCPEAOTayHBAICH
Ha BbICOTe 10 30 cM. [IpH BBICOKO#H BBICOTE CKaLIMBaHHA YpoXKai Haa3eMHOI Mac-
CBl TPABOCTOSA PACMpPEne.IAICT PABHOMEPHO MO BCei €ro BhICOTE.

Cpeanss ypoxaHHOCTB 3a 4eThIpe rofia MPH HH3KOM YPOBHE CKalIHBaHHA
TpaBoCTOA cocTaBHaa 6,08 1/ra CB, npn cpeaHem yposHe — 5.25, npH BLICOKOM —
5.1 1/ra CB (1a6:1. 2).
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Tabanua 2
YpoAaHHOCTL MOKMEHHOIO CEHOKOCHOTO .1VTa, T/Ta

— -
['oasl HabT10aeHHIT
Beicora VYaobpeHnue cpeaHss
CKaLIHBaHIIA P 2007 2008 2009 2010 pe-
npubaska
4-6 cM - 5.69 447 4,78 2.37 -
N4sP30K 30 7,50 6,72 5.58 4,53 1,75
7-9 eM - 5,43 4.87 4,47 2.32 -
NysP30K30 5.79 5,67 5.21 4,36 1,02
10-12 cm - 5,17 4,52 4.87 1.81 -
N,sP;3oK 50 5.89 5,64 5.59 3.28 1.01

ExeroaHas cyliecTBeHHas mMpHOaBka ypoxaHHOCTH ceHa ObLla MO.TyueHa
MpH HH3KOM YPOBHE CKALllHBaHHs TpaBocToA. B cpeaHeM 3a yerbipe roaa npHbas-
Ka OT BHECEHHA MHHepaIbHBIX YAOOpeHHH Ha JTOM BapHaHTe COCTaBH.1a
1,75 1/ra CB.

ITo pe3y:bTaTaM 4eThipéx ;€T Hab:10AeHHI 3a ecTeCTBEHHBIM MOHMEHHbBIM
q)llTOI.lCHOZlOM YCTAaHOBIEHO, YTO ONpEACIAOILHM (l)aKTOpOM, OGCCHC‘IHBa}OlﬂHM
ypomaiiuocrb H COXPAHHOCTb UEHHOTO qmopucnmecmro COCTaBa 3a CHECT JIYHIUHX
nokasare;ieii BEreTaTHBHOTO H CEMEHHOTO BO30OHOBIEHHA, ABIAeTCA obecneyeH-
HOCTb ;IyTa NMHTATEIbHBIMH BewlecTBamHu. HccieaoBaHHsaMH ycTaHOBIEHa pauio-
HaTbHAsA CHCTEMa HCIO.1b30BaHHA CaMOBO30OHOBIIAKLIMXCA MOHMEHHBIX .TyTOB,
BICTIOYAIOLIAs OAHOYKOCHBIH PEXKHUM HCNO;Ib30BaHHA, CKalHBaHHE TPaBOCTOA Ha
BbICOTE 4-6 CM B (pa3y LIBETEHHA, €KETOAHOE BHECEHHE MHHEPATbHBIX YAOOpeHHi
B 103€ N,sP30K0,

Cnucox IuTepaTypbl

1. Baarosewenckuii I'.B., Kaszakosa H.H., Kypknn KA., KyrysoBa A A. Yayquienue n
palLHOHATbHOE HCMOIb30BaHHE MoHMeHHBIX TyroB B HedepHosemHoii 3one PCOCP. — M., Poc-
ceapxo3u3aaT. 1985, 32c.

2. Onapuna A.H., babenko C.E. MeToaiueckie peKOMeHIalHH N0 y.IydIleHil0 ceHOKO-
cos B noiime CesepHoit /IBunsl. — Maturopsl, 1990. 23 c.

3. [lonoBa JLA. PyieBa T.C Cucrema paLHOHAIBHOTO HCIOIb30BaHIA (PHTOLEHO30B
NOHMEHHBIX TyroB ApxaHreibckoit o6:1acTi / HayuHoe obecneueHse pa3BHTHS arponpoMblLl-
JeHHoro koMiLiekca Esponeiickoro CeBepa Poccuiickoii deaepaunn: cO0pHIK HayuHBIX TPYAOB
no MaTepHaIaM Hay4.-npakTHY. koH(-uHii Apxanreasckoro HHICX (3-4 mioas 2012 1., 1. Ap-
xaunre;bek) M Haposn-Mapcekoit CXOC (24-25 uiozs 2012 1., r. Hapban-Map). ApXaHrebck,
2012. C. 227-234. (380 c.)

4. PabotroB T.A. H3yuenne ¢:mokTyaunii (pa3sHoroaH4YHoH H3MEHUHBOCTI) QHTOLEHO-
30B. [loaeBas reobotannka, Beinyck IV. JI. Hayka, 1972. C. 95-136.
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OHEHKA KAYECTBA CMETAHBI
HA INOTPEBUTEJBCKOM PBIHKE r. OMCKA

Cmupnosa H.A.
JOLEHT Kadeapsl TOBAPOBEACHHS, CTAHAAPTH3AINH H YIIPaB;IeHHA Ka9€CTBOM
OMCKOro rocyaapcTBeHHOro arpapHoro yHusepcutera UM. ILA. CrosisinuHa,
KaH[l. TEXH. HayK
Poccus, r. Omck

Bopucenxo C.B.

AoueHT Kadeapsl 300TeXHHH OMCKOTO rocy1apcTBEHHOTO arpapHOTo
yuuBepcuTeTa M. [1.A. CToabinmuua, KaHa. TeXH. HAYK, IOLEHT,
Poccns, r. OMck

bynamosga I.C., Koncaxmemosa A.H.
CTYACHTKH

OMCKOro rocyaapcTBeHHOIo arpapHoro ynusepcutera uM. I1.A. CrossinuHa,
Poccus, r. OMmck

B cratbe TIpE€ICTABICHBI PC3Y.1bTaThI CpaBHllTe.’IbHOﬁ XapaKTEPpHCTHKH MAapKHPOBKH, HC-
C.IeA0BaHiA MOKa3aTe:leii kauecTBa CMETaHb] Pa3IHYHBIX TOPrOBBIX MApOK.

Kuouesvie c108a: CMETaHa, MapKHPOBKa, OLleHKa Kauy€CTBa, OpraHOJICNTHYECKHE H (1]”3"-
KO-XIMHYECCKHE NMOKa3aTe.TH.

CneTaHa sB:1s€TCA 01HMM M3 HanGosiee MOMY:IAPHBIX KHCIOMOIOYHBIX TIPO-
aykToB 6:1aroaaps oTIHYHBIM BKYCOBBIM XapakTepHCTHKaM H JOCTYNHOH LeHe. B
CBA3H C YBEIHYEHHEM aCCOPTHMEHTA CMETAHbl MOBLICHIACH 3aHHTEPECOBAHHOCTD
noTpeGuTe:iell B HCIO.1b30BaHHH HanGolee KAYECTBEHHBIX KHCIOMO;IOUHBIX TPO-
aykros [1]. Jias sToro B ToproBoii cetn r.OMcka GbL:ii OTOGpaHBI 06pa3iibl mPo-
OYKUHH TpeX NPOH3BOIHTE IeH H NPOBeJeHa OLEHKA HX KayecTsa.

Ha nepBom oTane HccienoBaHuii M3yyeHa MapKHpOBKA Ha COOTBETCTBHE

tpeGoBannam TP TC 033/2013. To:yyeHHble pe3y16TaThl HpHBEAEHD B Ta6:1. 1.
Tabamua 1
Pesvabrarnl HCC1€I0BAHHA MAPDKHPOBKH CMeTaHbl
dakTiyecKkas HHPOPMALIS Ha YIIaKOBKe

Ilepeuens oGs3ate1bHOM

wHpopaLH «30:10ThIE TyTan «Cexpet GHpMBI» «lysuncxa
KPBIHOUKa»
1 2 3 4
HaumenoBauie mpoaykta ChieTaHa CmeraHa Cwerana
Maccosas 1015 xipa (8 20% 20% 20%

MpOLIEHTAX )

HainmeHoBanne 1 MecTo-
HAaXOXKIECHIIE
H3rOTOBHTE 1A

OAO «3o010THIE
ayran, Pocens,
627081, TromeH-
ckas 06:1., ¢. Cut-
HHKOBO, V1. 3aBoa-
ckas. 7

000 «Mo:touHas
pexa», Poccus,
630064,
r.Hocnbupck,
ya.Baryruna, a. 29

000 «Jly3unckoe

MO:I0KO», Poccns,

644504, Omckas

06:1., c. Jly3uHo, y1.

30 net [lo6easl, 16
|
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OkoHuaHHe Ta6:1.

[ 1 2 3 4
r'l"oflaapm,u“{ 3HaK (TOpro- + + +
past Mapka) (IpH HaIH-
YyHH)
Macca HETTO ynakoBo4- 400 400 400
HOH CIMHHIIEL, T
CocTaB npoaykTa Hopmaausosannsle | HopmatnsoBanuble | IlacTepH3oBaHHBIE
C.IHBKH, 3aKBacKa C.THBKH, 3aKBacKa CTHBKH, 3aKBacKa
MOTOYHOKHC:TBIX MOIOYHOKHCTBIX
KY.IBTYp KYJIbTYp
IlimeBas LEHHOCTh + OT1cyTcTBYET +
CozepiKaHHE MOIOYHO- + + +
KHC:IBIX MHKPOOpPraHi3-
MOB

Kpome TOro, MapkupoBka cOoEpKHT HH)OPMALHIO O TOKYMEHTE, B COOT-
BETCTBHH C KOTOPBIM ObLIa MPOW3BEJCHA MPOAYKLUHsA. Pe3y;IbTaTel HCCIEA0BaHHA
NOKa3a;IH, YTO OTKIOHEHHA OT TpeOOBaHHIT BBILIEYKA3aHHOTO PET;IaMEHTa NPHCY T-
CTBYET TO:1bKO B 0Opa3ue «CekpeT GpHPMBI», a8 HMEHHO: OTCYTCTBYeT HH(popMauus
O MHILEBOH LIEHHOCTH NMPOAYKTa.

Ha cienyrowem 3Tane NpOKOHTPO;IHPOBAHbI MOKa3aTe;IH Ka4eCTBa HCCIeay-
eMbIX 00pa3LoB. Pe3yabTaThl HCCTeIOBaHHA NPEACTABIEHBI B TabA. 2.

Ta6:1mua 2

Pe3yabTarbi HCCI€A0BAHHA NMOKA3aTe Il KauecTBa CMETAHbI

P83y.'l bTAaThl HCCICAOBAHHA

KOHCHCTCHUIHS

ca ¢ IJISHLUEBOH MOBEPX-
HocTelo. Jl1s mpoaykTa ¢
MaccoBOH nomeH KHpa oT
10,0 % no 20,0% aomyc-
KaeTcsl HEA0CTAaTOYHO Ty-
cTas, clerka Bs3Kas KOH-
CHCTEHLHA C HE3HaYyH-
TeIbHOH KPYNHTYaTOCThIO

rycTas Macca ¢
IIAHLEBOH Mo-
BEPXHOCTBIO H
HE JOCTAaTO4HO
rycToOi, cIerka
BSI3KOH KOHCH-
CTeHLHeH

Haumenoanue Tpe6osanus no F'OCT P GOmOTEIC «Corper | «Jlvenncran
nokasare:s 31452-2012 ’ p ¥

Jyran DHPMBI» KpBIHOUKa»

Bueunnii Buau | OaxopoaHast ryctas Mmac- | OaHopodnas OaHopoaHas rycras Macca

C ISIHLEBOH MOBEPXHO-
CTBIO H JOCTAaTOUHO I'ycTOH

KOHCHCTeHIHe#H

Bkyc u 3amax

YucThbIi, KHCTOMOTOY-
Hblii, 6€3 NOCTOPOHHHX
NIPHBKYCOB H 3aMaxoB

YncThIi, KHCTOMOIOUHBIH, 6€3 MOCTOPOHHHX
MpPHBKYCOB H 3aMlaxoB

Heet

——

beaplit ¢ KpeMOBBLIM OT-
TEHKOM, PAaBHOMEPHBIH MO
BCei Macce

be:blit ¢ KpeMOBBIM OTTEHKOM, paBHOMEP-
HBIif o Beeil Macce

Maccopas 1015
Oei1ka, %, He Me-

- HEe

2.5

2,60

2,62 2,60

0
L Kucaoruocts, °T

Ot 65 70 100 BKIIOUHT.

68

71 73

L Docdaraza

He nonyckaetcs

He obHapyxeHO
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OueHka kadecTBa HcCIeayeMbix o0pasuoOB MNokaszala. YTO OHH COOTBET-
cTByrOT TpeGoBanuam [OCT P 31452-2012. Oanaxo obpasen TM «30:10ThiE ;TyTan
HEMHOTO OT;IHYaeTCs MO MOKa3aTe;1l0 KOHCHCTEHLHA, YTO MOXET ObiTh CBA3aHO C
HapyLIEHHAMH PEXHMOB CO3PEBAHHA H XPAHEHHS.

Takum obpa3oM. pe3y;IbTaThl HCC:1€A0BaHHsA TpeX 00pa3LOB CMETaHbl Moka-
3&TH, YTO MapKHpOBKA, OPraHOIENTHYECKHEe H (H3HKO-XHMHYECKHE MOKa3aTe:IH
MO.THOCTBIO COOTBETCTBYIOT TPEOOBaHHAM HOPMATHBHOMN JOKYMEHTALIHH.

Cnicok anTeparypsl
1. Cmmpuosa, H.A. H3yueHne kauecTBeHHBIX MOKasaTelell (epMEHTHPOBaHHOTO CIH-
BOYHOro OHOKOppeKTOpa B Ipolecce CTPYKTypooGpasosania [Tekct]: / H.A. ChmpHosa,
O.B. Tlackko // BecTHiK OMCKOTO rocyI1apcTBEHHOro ArpapHoro YHmueepcHTeTa. — OMCK,

2013.-C. 70-73.
2. Texumueckntit per1ameHT TaMoxeHHOro coto3a «O Ge30MacHOCTH MOIOKa H MOIOYHOIT

npoaykin» (TP TC 033/2013).

CPABHHUTEJIbHASl XAPAKTEPMCTUKA XJEBA
U3 CMECH NINEHUYHOU U PX)KAHON MYKH
PA3JIHYHBbIX TPOU3BOJIUTEJER

Cmupnosa H.A.
JOUEHT Ka(eapbl TOBAPOBEICHHS, CTAHAAPTH3ALMHK H YIPAB.ICHHSA Ka4eCTBOM
OMcKoro rocy1apcTBeHHOTO arpapHoro yHusepcureta uM. [1.A. CTo:IbINHHA,
KaHI. TeXH. HayK
Poccus, r. Omck

Konsirroe I'M.

AOUEHT Kadeapbl TOBapoBeAe¢HHS, CTAHAAPTH3ALHH H YTIPaBIeHHA Ka4yeCTBOM
OMCKOTO rocyaapcTBeHHOro arpapHoro yHusepcutera um. I1.A. CtossiniHa,
KaHJ. TeXH. HayK, JOLEHT,

Poccus. r. Omck

Koscaxvemosa A.H., Byaamosa I'.C.

CTYICHTKH

OMCKOro rocy1apcTBeHHOrO arpapHoro yHusepcureta M. I1.A. CTonbinHHa.
Poccus, r. Omck

B cTathe nm310kenst pe3yIbTaThl CpaBHHTC.‘leOﬁ OLIEHKH X:1e0a 113 CMecH MUIeHHYHOIT H
p‘/KaHoﬁ MYKII [0 OPraHOICNTHYCCKHM If qJH}HKO-XHMII‘{CCKHM MOKAa3aTeIsaM. Kpome TOro, nNpo-
BEICHA HZICHTl!(pHKaHHS{ HCCACTYEeMBbIX o6pa3u03 no MapKHpPOBKE.

Knouesvie crosa; x1e6 113 cMecH NuIeHHYHOI H pKaHOIT MyKH, OLIEHKa KauecTBa, Map-
KIPOBKa.

X:1e6 AB1seTCE OCHOBHBIM MNMPOAYKTOM NMHTAHHA Joaeii, Tak kak COACPKHT
MHOTHe BaXKHelilllHe MHIleBbie BElEeCTBA Heo0XoaHMbIe Y€ 10BEKY. B HacTosuiee
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BpeMs XiebonexkapHas NPOMBIILIEHHOCTE PO ABIAETCS OAHHM H3 BEAYLIHX CEK-
topos AIIK [1]. B cTpane HacuuTeiBaetcs 60.1ee 10 Thic. X:1€603aB0:10B, CNOCOG-
HBIX BbIpabaThiBaTh €xecyTouHO 50 ThiC. TOHH X:1e6a H x:1e600y;104HbIX H3e:Hii,
BCJICICTBHE OTOrO I[JIAaBHBIM KpHTepHeM MpH BbiOope Xxi1eba sABIseTca ero
KauecTBo [2].

Lieabto paboThl ABIAETCA CPaBHHTEIbHAA OLIEHKA KayecTBa Xx;1eba H3 cMecH
NILEHHYHOM H pkaHOI MYKH, peaiu3yeMoro B ToproBoii ceti r. OMcka.

J114 oueHkH KadecTBa ObLTH 0TOOpaHbl 06pa3ubl X;1e0a « Y poskaiiHblii» mpo-
n3soactea: obpazeu Ne 1 — OAO «Cu6X:1eb»; obpazeu Ne 2 — OAO «Xiebomap»;
obpaset Ne 3 — 000 «Cucreman.

Hnentudukauusa OblL1a mpoBedeHa mo MapkHpoBke coriacHo TP TC

022/2011 1 NOAHOCTBIO COOTBETCTBYET TpeGoBaHHAM (Taba. 1).
Tabamua 1

Pe3y.15TaThl Hi1EHTHPHKALHH 00pa3UOB NILCHHYHO-PARAHOIO X.1€0a

Tokazateab Obpazeu Ne 1 | Odpazen Ne 2 [ ObpazeuNe3
HanveHoBan e npo- X1e0 «Ypoaaiinbiiin
JYKTa
HanMeHoBaHKE H Me- OAO «CuoX1eb6», Poc- | OAO «X1edoaap», 000 «Cuctenar,
CTOHAXOXKICHHE H3ro- cua , 1. OMCK, ya. Poccns, r.OMek, y1. 22 | Pocens, r.Oxck,
TOBHTE.IA XeoOHan, 40 Anpe:is, 20 y1.26-1 JT1nus, 89
Macca HetTO 750 r
Cocras npoaykra Myka nuieHH4Has XIcGonekapHas NepBOro COPTa, BO1Aa NMHTHEBAA, MyKa

pAaHad x1eGonekapHas o0IMpHas, CO1b NOBAapCHHAA, IpOkAM Xiebone-
KapHbIC NPECCOBAHHBIC.

THmesas UCHHOCTD 6eaxn-7,5r, kHpbi-1,0r, yr.1esoasi-43,0r.

JlaTa H3roToBIeHHs 22.05.15 | 22.05.15 | 21.05.15

CPpOK ro;IHOCTH 72 yaca

Vc10BHA XpaHCHHA XpaHHTb B YHCTBIX, CYXHX, BCHTHIHMPYCMBIX MOMCILCHHAX NPH paBHOMEp-

HOl1 TeMNepaType He HHAe +6 K He Bbiwe +25°C H30.1HPOBARRO OT HCTOY-
HHKOB CHILHOTO HarpeBa HIH OX.TaKICHHS

Kpome Toro Ha MapKHpOBKe Takxke MPUCYTCTBYeT EanHblii 3HaK o6pameHHs
NpOAYKLHH HA PhIHKE FrOCYapcTB- WIEHOB TaMOXEHHOro coio3a.
OueHka KayecTBa X;1e6a OCYLIECTBISI1aCh Ha COOTBETCTBHE TpeGOBaHHAM

I'OCT 31807-2012. Pe3y:bTaTsl npeacTasiicHbl B Tab:1HLEe 2 H Ha pHc. 1-3.
Tadanua 2

Pe3y.bTathl OPraHo.ICnTHYECCKHX HeC1e10BaHMI TMIUCHHYHO-PARAHOI O x.1€0a

Hansmenoganne XapanTepHCTHKH Noka3aTteleii KauccTBa
nokasareas Obpazeu Ne 1 Obpaseu Ne2 | O6pa3zen Ne 3

Lset CBeT.10-KOpHYHEBbI KopHuHesblii

CocToanne MAKkHIIA [MponeucHHbIi, He IHNKHIL, He BIAKHbI Ha OLLYNb, 21aCTHYHBIH, Oe3 c1e-

(MponeueHHOCTb, NPO- | IOB HEMPOMECA, NOPHCTOCTb Pa3BHTas, GC3 MYCTOT H YNIOTHEHHI

MeC, IOPHCTOCTB)

Bxyc CBOICTBEHHBI H32€1H10, 6€3 NOCTOPOHHEro | BblpaAkeHHBIH, NPHATHBII,

NPHBKYca 0€3 NOCTOPOHHEFO NpH-
BKYCa

3anax CBoiicTBEHHBT H31€:H10, | BhipakeHHblii, CBONCTBCHHBIIT H3IC.1HIO,
6¢3 NOCTOPOHHETO 3ana- | NpHATHBLII, 6e3 0¢3 NOCTOPOHHETO 3anaxa
xa NOCTOPOHHETO

L 3anaxa

139



Puc. 3. PesynbTaTbl UcCnefoBaHNs MOPUCTOCTU MAKMLLIA
B pesynbTaTe NpoBefieHHbIX UCCMefOBaHWi OblN0 yCTaHOBMEHO, YTO X/eb
«YpoxaiiHblii» No BCceM nokasaTensam cootseTcTByeT FTOCT 31807-2012.

Cnucok nutepaTtypbl

1. CMmupHoBa, H.A. MprMeHeHNe YHKLNOHANBHOMO Cbipbsi B X/1€60MeKapHOl NPoMbILL-
neHHoctu [tekct]: / H A. CmupHoBa, E.A. OrHesa // NMepcneKTuBbI pa3sBUTUA Hayku n obpaso-
BaHUA: 6. Hayy. Tp. MO MaTepuanam MexAyHap. Hay4.-npakT. KoHdepeHuuun. - M.: «AP-
KoHcanTt», 2015. - Yactb 8. - C.25 - 26.

2. CmupHoBa, H A. AHanu3 (akTopoB, ONpefenstounx NMLLEeBY LEeHHOCTb xneba ¢ uc-
nosib30BaHNeM HeTPafuLMOHHOIO Cbipbst CMOMPCKOro pernoHa» [Tekct]: / H A. CmupHoBa, E.A.
OrHeBa // Hayka 1 ob6pasoBaHue B XMWU3HN COBpPEMeHHOro obuiectsa: cb. Hayy. Tp. MO maTepua-
nam MexXfyHap. Hay4.-npakT. KoHdepeHuuun. - Tamb6os, 2015. - YacTb 12. - C. 66 - 67.
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FEHO®OH OTEHECTBEHHbBIX IOPOJ
CBUHEU PO COKPAIMAETCHA

Cyciuna E.H.

3aB. OTAEIOM ce€;IeKUHH H pa3BeaeHns cBiHell PI'BHY Beepoccuiickoro
Hay4HO-HCCIIEOBATEIbCKOTO HHCTHTYTA ILIEMEHHOTO A€:a,

JOKTOp CE;1bCKOXO3AHCTBEHHBIX HAYK.

Poccus, r. Mocksa

Hoeuroe A.A.

3aM. AHpeKTopa no HayuHo# pabore ®I'BHY Bcepoccuiickoro
Hay4HO-HCC1€0BaTEIbCKOFO HHCTHTYTA IIEMEHHOTO €A,
NOKTOp OHOTOTHYECKHX HayK, npodeccop,

Poccus, r. Mocksa

B Poccuiickyto deaepaitio 3aBe3eHO0 60IbIIOE KOTIYECTBO CBHHEIl ¢ BEICOKHM IeHETH-
yecKHM MOTEHLHATOM H3 CTPaH C Pa3sBHTHLIM CBIHOBOICTBOM. OcCHOBHas Macca 3aBE3€HHBIX
CBHHeil Obl1a pasMelicHa B KPYHHBIX CEIEKUIIOHHO-TEHeTHYECKHX LEHTpaX B 3aJadqy KOTOPBIX
BXOIMT CO371aHHe COOCTBEHHBIX CMELHATH3IHPOBAHHBIX JIHHII H THIIOB CBiHeIl i1 peaiH3aLliH HX
B IIeMEHHBIE M TOBapHbIe XO3AfiCTBa.

Kuouesoie c106a; CBHHBH, CEIEKLIHOHHO-TEHETHYECKHE HEHTPBL, IMIMTOPTO3aMEIICHHE.

MiipoBas TeHAEHUHS HHIYCTPHAIH3ALHH CEIbCKOTO X034HCTBA HECET B Ce€-
6e MHOXKeCTBO pHCKOB. OHH H3 HHX — 3TO COKpPAlICHHE HAUHOHATbHbIX T'¢HETH-
YeCKHX PECYpPCOB KHBOTHBIX H PacTeHHil (IOKTpHHA MPOAOBO.ILCTBEHHOIH Ges-
onacHoctd P®, 2010). 3apo3 B PO 60:1bLIOT0 KOJIHYECTBA KHBOTHEIX, B YaCTHO-
CTH CBHHE#, H3 CTpaH ¢ pa3sBHTbLIM CBHHOBOICTBOM CO3/a€T OMACHOCTh COKpallie-
HHA COOCTBEHHBIX TEHETHIECKHX PECYPCOB CE.ILCKOXO3AHCTBEHHbIX BHAOB.

K 2000 roay B n:iieMeHHbIX Xo3sfcTBax Poccuiickoit denepauny HacYHTHI-
Ba’och 24 mopox W THNOB cBHHei. OcHOBHOM pa3BoanMoil mopoioil AB;14;1ach
KpynHas Ge:1as — 88,61%. Ha noaio ckopocne:toii mscHoii nopoast (CM-1) npu-
xomu:a0ochk 2,36%, 1aHapac — 2,16%, kpymnxoit uepHoii — 1.50%, aropok — 1,0%, Ha
OCTa:IbHble TOPOAbI H THIBI NpHXxoaHI0ch 4,.37% (T126:1. 1).

Tabanua 1
JuHaMHKA MOPOAHOIO COCTABA NPOGOHHTHPOBAHHOTO MOT0.10BbA CBHHEI (r0.1.)
loa
Hlopoza 2000 | 2005 | 2008 | 2010 | 2011 | 2012 | 2013
1 2 3 4 5 6 7 8
Poccuiickag Pexepauns | 521318 | 411030 | 360618 | 287771 | 255011 | 242182 | 245217
KpynHas Genas 461930 | 349162 | 280319 | 179674 | 122136 | 115029 | 118457
Cxopocnetas Msictiast (CM-1) 12317 9971 11176 | 6945 5098 2572 1592
KpynHas uepHas 7816 2598 1164 2188 1208 247 -
Jlanapac 11268 | 17559 | 30757 | 41469 | 37951 | 41008 [ 42647
CepeporaBrackas 2173 467 - - - - -
Jloscxkoi Mscnoii i (JIM-1) 471 410 344 - - - -
pymas Geas (. - - - | 15625 | 56908 | s1644 | 43753
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Okonuanne Tada. 1

1 2 3 4 5 6 7 8
bpeiitoBckas 1646 1446 431 550 381 442 -
beiopycckas u.m. 1149 369 347 360 249 - -
Jlropok 5193 | 12099 | 13674 | 10012 | 8048 8167 9488
Cemmuup 5 - - - - - -
KM-1 683 - - - - - -
KentepoBckas 2766 - - 3249 1283 1223 1127
KopoTkoyxas Geas 1855 2070 1083 608 657 - -
Heneukuii 1anapac 1561 - - - - - -
Jlanapac 6easritiickuii 9 - - - - - -
JInBeHckas 3529 1573 786 686 628 547 511
JlutoBckas Geas 1206 344 239 - - - -
Myponickas 264 58 - - - - -
[TbeTpen - 11 15 547 670 227 733
Hopkuip 471 3560 | 15208 | 22776 | 18338 | 20655 | 26498
Tyk:ucKas - 866 2870 1690 409 - -
Ypkymckas 2167 1671 967 687 640 - -
Y3abcKas 400 218 - - - - -
JcToHCKas GeKOHHAS 353 57 103 2 - - -
[lnBHaBCKaS 1243 772 713 407 407 401 411
JkcnepHmeH. OeKoHHas 602 - - - - - -
TMprcermitnan 186 - - - - - -
IoTrapckas MsicHast 8 - - - - - -
beopycoran Msictas 16 26
CiHTen MecKas MICHA THHIS - 287 14 - - - -
boau - - 408 296 - - -
DuHckuii Janapac 19 - - - - - -
Terpa-C 12 - - - - - -

B cTpykType miemenHoii 6a3bl cBHHOBoAcTBa 2000 roga B OCHOBHOM mpe-
006.1a1a;TH NOPOIBI MACO-CATHHOTO H CATBHOTO HAIPaBIeHHI.

Bocnpon3goanTeiibHble KauyecTBa CBHHOMATOK B CPEJHEM MO MOpoaM B
IieMeHHBIX 3aBodax 3a 2000 rog 6BLTH 10BOIBHO HH3KHE H OLIEHHBAIHCh B OC-
HOBHOM M€pBBIM K1accoM: MHoromoane — 10,4 ro:., mpu otbeme B 30 aHei —
9.2 rox1. u 77.4 xr. HanbGo:tee BBICOKOE MHOTOILIOHE B IIEMEHHBIX 3aBOAAX Y MO-
poa ypskymckas (11.7 roax.), kpynHas 6eaas (11,0 ro..) u 6peitrosckas (11,0 rox.).

Cpeanuii Bo3pacT J0CTHNEHHS KHBOH Maccht 100 kr mo nopoaaM B mie-
MEHHBIX 3aBOjax ObL1 B cpeanem 220.6 kr, TOTLMHA HWINKKa — 25,6 MM, 3aTpaThl
KopMa Ha | kr mpHpocTa oT 3,7 kT 10 4,7 KT, 4TO CBA32HO, B NEPBYIO QUYepeab, ¢
YPOBHEM KOPM.ICHHS H pa3IH4HAMH B KOpMOBoii 6a3e. Hanbo:1ee BBICOKHMH MOKa-
3aTe;1AMH CKOPOCTH pOCTa H HH3KOH TOTIUHHOI LIMHKa XapaKTepH30Ba;1ach Mopo-
Ja Jopok — 196.5 aweit u 21.0 mm (1a6:1. 2).

AHA0THYHAsA 3aKOHOMEPHOCTB B MPOAYKTHBHOCTH MOpoJ Hab.Troaa1ach H B
MIEMEHHBIX penpoaykropax (Tad:. 3).
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IpoayKTHBHOCTH NOPOA B M.I€MEHHBIX 3aBoaax (2000 r.)

Tab:ina 2

[ Ko1-8o Tpu otbene B 30 TIpHANM3HCHHAA OLCHKA PeM. MO-
NATOU- Mro- aHeii J10.1HIKa
Ne i . HOTO romnio- . CpCJHHﬁ BO3- TO.IHHA
n/n 0poaa noro- aHe, KO.1-BO, Macea PacT 20CTIIAES LUMTHKA HAJ
10BbA, roL. ro1. mi;_’-m’ HHA &HB. Macchl 6-7 rp. no-
Toil. B 100 kr. aueii 3IBOHKAMNI, MM
To Poccuiickoii @exepauns | 26714 10,4 9,2 77.4 220.6 25.6
1 KpynHas 6eas 20638 11,0 9.7 87.0 219,6 27,6
2 Cropocne @4 MscHast
Q) 1087 10,4 9.1 78,8 2043 26,8
3 | Kpynnas uepnas 981 10,1 9.5 81.5 202.5 31,0
4 Jlanapac 654 109 9.4 76,4 207.5 25,0
5 CeBeporaBRaCcKas 400 92 8,5 69.6 - -
6 bpeiitoBckas 503 11,0 9,0 68,3 203,5 305
7 Jiopok 135 97 8.7 74.5 196.,5 21.0
8 KemepoBckas 386 10,2 9,7 75,6 351.5 22,5
9 Kopotkoyxas 6¢:1as 862 10,3 10.1 91.2 204,6 273
10 | JInseHckas 312 10,1 9.3 80,7 - -
11 | Hopkwip 67 104 9.3 79,5 197.0 15,0
12 | YpxyMmckas 312 11,7 9,1 80,1 232,0 27,0
13 | HuBnasckas 377 9,7 8.5 63.5 208,0 28,5
Tadmiua 3
IpoayKkTHBHOCTHL NOPO B I.IEMEHHbIX penpoaykTopax (2000 r.)
: Tpu orbenme B 30 | TIpHAH3HEHHas OLCHKA PEM. MO-
Ko:m- Muo- aueit 10HAKA
Ne 4€CTBO o - -
MATOYHO-~ CPCAHHH BO3- TO.ILIHHA
n/ Hopo.la ro noro- f10- KO.1-BO, Macca piFC:JOCTIDKC- l].lllll'lf:l Hal
n J10BbS, e, roi. TH., KI' | Hils &HB. Macchl 6-7 rp. no-
roi. rol. B 100 ki, aHeli | 3BOHKaMH, MM
Io Pocchiickoit Penepaunn 67067 10,2 9,1 79,2 231,2 25,5
1 | KpynHas 6eaas 55986 10.6 9.4 80.4 220,0 28.4
2 | Cropocnemd Machas (CM-1) 3336 10,6 9.4 79.3 2243 26,0
3 | KpynHas uepHas 1435 10,1 9.2 73.6 2772 28,0
4 | Jlanapac 1688 10,8 9,3 82.4 221,0 18,3
5 | Cescporanracras 238 9,1 8.5 71,4 - -
6 | Jowxoiizmcholinm (JIM-1) 248 103 9,7 91,7 - -
7 | BpeiitoBckas 216 104 8.9 65.7 - -
8 | beaopycckas u.n. 308 10,4 9.1 84.1 204.0 27.0
9 | diopok 835 93 83 69,7 247.3 21.7
10 | KM-1 356 10.5 9,3 94.1 2185 23,0
11 | Kemeposckas 977 9.4 85 89.3 - -
12 | Hemeuxknii s1angpac 330 10,5 8.9 86,5 196.5 23.0
13 | Jlutosckas Getas 261 103 8.7 70.8 - -
14 | Mypomckas 157 11,0 10,0 90,1 227.5 29,5
15 | Hoprunp 81 9.8 9.3 734 3250 23.0
16 | Vpxymckas 370 104 8,7 744 2040 27,0
17 | Vaasckas 95 9.9 93 77.4 - -
18 | Acronckan 6ekonnas 150 10,5 8.7 72,0 209,0 31.0

B cioxuBuinxca $hopMax opraHH3aUHH IEIEMEHHOTO Je1a H OTKOpMa. poc-
CHifckO€e CBHHOBOJCTBO CTa;10 BHICOKO3AaTPAaTHBIM H Mas103¢eKTHBHbIM. B ¢l ¢
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4YeM MpPOH3BOACTBO MfAcCa Ha Ayuly HacesdeHHs B 2000 rooy COCTaBIsLIO STHLIb
12.3 kr. {15 peteHns npoG:1eMel obecriedeHs HacesieHHs PoccHn MACOM CBHHH-
Hbl Ha YPOBHE Pa3BHTHIX €BPOMEHCKHX CTpaH B LEIAX YCMEUIHOTO BHIMOJHEHHA
HaunonasisHoro npoexra «Passutie AIK» no Hanpas:ieHHio «YckopeHHoe pas-
BHTHE XHBOTHOBOJACTBa», HauHHas ¢ 2007 roaa B Poccuiickyio denepaumio, mo
aaHHpiM OI'BHY BHHHmiem. Obl10 3aBe3eHo 00:bLIOE KOJIHYECTBO CBHHEId
(73052 ro:1.) ¢ BLICOKMM T€HETHYECKHM MOTEHLHATOM H3 CTpaH C Pa3BHTBIM CBH-
HOBOJCTBOM.

K 2014 roay 6asanc nopoa B P® no otHourennio k 2000 rony H3MeHHICS.
IT1emennas 6a3a cBHoBoacTBa Poccn Ha Hawasto 2014 roaa npeacras:ieHa 8 no-
POIaMH CBHHEI, KOTOPBIE Pa3BOIATCA H COBEPLICHCTBYIOTCH B S1 ILIEMEHHBIX 3a-
Bozax H 102 nieMeHHBIX penpoayktopax. B cTpykType miiemeHHoit 6a3bl CBHHO-
BOJCTBA MOT0O;I0Bb€ CBHHOMATOK KpYMHOH 0e;10i mopoabl oTeyecTBEHHOM cellek-
unn coctasn;1o 48,.31%, no nopoaam: slanapac — 17.39%. iopkmup — 10.81%.
KpynHo#i 6e:tolt HMnopTHOH cetexkunn — 17.84%, miopok — 3.87%, Ha ocTa.bHbIe
pa3BOJHMbIE MOPOABI CBHHEH OTedecTBEHHON ceekuun npuxoxurces 1,78%. Oc-
HOBHAs Macca 3aBE3CHHBIX CBHHEH C BHICOKHM FeHETHYECKHM MOTEHIIHAI0M GbL1a
pa3MellleHa B KPYMHBIX CEICKLHOHHO-TEHETHYECKHX, CeI1eKLHOHHO-THOPHIHBIX
LEHTPaxX H KPYMHbIX NPOMbILIIIEHHBIX KOMILIEKCAX.

B ce1eKUHOHHO-TeHETHYECKHE LEHTPbl GLLTH BIOXKEHBI 00IbIIHE HHBECTH-
uHH. OHH BBICOKOTEXHOJIOTHYECKH OCHALUEHBl, HMEIOT Iydlliee copepkaHHe,
KOPMIIEHHE, OPTaHH3aLUHIO CEJICKLUHOHHO-ILIEMEHHOM paboThl ¢ MCMOTb30BaHHEM
HHHOBALIHOHHBIX TEXHOJIOTHH M BBICOKHI F€HETHYECKHIl MOTEHUHAT KHBOTHBIX,

MOCTaB;IAEMBIX H3 CTPaH C pa3BHUTHIM CBHHOBOCTBOM.
TaG:mma 4

Cpeauss UPOIYKTHBHOCTL NIOPO B MIEMEHHBIX 3AB01aX H PeNpPOIYKTOPAax

Mpu orvene 8 30 TIpHaHIHEHHAR OLEHKA PEMOHTHOTO
Ko: Heilt MO.IOIHAKA
Toa 01780 Aa- MHo- 3aTparsl
h Koa-o | Tounoro no- cp. BO3P. TO:IIHHA
OoHu- A roo- KO- Macca i Kopma Ha 1
) nopoa ro:.I0BbS, JOCTHA. LNHKa HaZ
THPOBKH MG, Tom, ane, ro’1. BO, ThesZa, | oo | KT mpHpo- 671p.
ror X KT, IH. cra:_m., NO3B., MM
2000 24 93.8 10.3 9.2 78.3 2259 4.7 255
2014 8 84.1 11.5 10.5 83.6 168.9 25 17.4
ES
2000 | 16 | 97 +12 | +13| 453 | 570 | 22 8.1
roiy

[MponykTHBHOCTE CBHHEi B NiIEMeHHBIX X03siicTBaXx Ha Hauaio 2014 rona
YBEIHYK.IaCk No cpaBHeHNIO ¢ 2000 rogom: MHorom:toaue Ha 1.2 ro:1., 4YHC:10 HO-
pocat npu orbeMe B 30 aHeit — Ha 1,3 ro:., cpeanuii BO3pacT A0CTHKEHHS KHBOI
maccel 100 kr nossiciics Ha 57,0 aHel, a TakHe MoKa3aTe:IH Kak 3aTpaThl KOpMa
Ha | KT IpHpOCTa ¥ TOILIHHA WNHKA CHU3KIHCE Ha 2,2 kT H 8.1 MM (Ta6a. 4). TTo
daHHBIM «AHa;H3a pbiHKa cBHHHHBI B cTpaHax CHI B 2009-2013 rr., nporHos Ha
2014-2018 rr.» ypoBeHb MOKYNKH CBHHHHBI Ha ayuly Hace;leHus B Pocchn 8 2013
rozly TakiKe YBESIHYHICS H COCTAaBH.T 24 Kr.

HM3-3a BLICOKO#H KOHKYPEHLHH ¢ KPYNHBIMH NMPOMBIULIEHHBIMH KOMILIEKCa-
MH H CeIeKUHOHHO-TEHETHYECKHMH LICHTPaMH. He UMes pbiHKa cObITa CBOEi Mile-
MEHHOI MPOIYKUIHM, IIEMEHHBIE 3aBOIbI H PENMPOAYKTOPEI, paboTaioliHe co cTa-

144



poiil TPAIHLHOHHOMH TEXHOIOTHEH COEPXAaHHA H KOPMJIEHHS, CTAHOBHTHCH HepeH-
Tabe;1bHBIMH. B 3T0it cBasu ¢ 2000 roaa no 01.01.2014 roa npekpartH:;1o cBoe Cy-
necTBOBaHHE 16 Mopoa H TUMOB CBHHEH, B TOM YHCI€ H FeHOQOHIHbIE NOPOIbI,
TakHe Kak: ypkyMckas, 6pefiToBckas, cHOMpckas ceBepHas, CEeBEpOKaBKa3cKaf,
TYKTHHCKast H APYTHE, KOTOpbie OBLTH XOpOLIO NMPHCMOCO0:1eHB K MECTHBIM YC:10-
BHAM, HMETH COCOOHOCTh XOPOLLIO HCHO:IB30BATh NAcTOHILA, 00.1a1a:1H BBICOKHM
HMMYHHTETOM.

Ce:leKUHOHHO-TEHETHYECKHMH LeHTpaMH, 3a HekmiodeHneMm CI'L «Bocrtou-
HbIi» Y aMyprckoi Pecny0:amku, cO31aBIUHM YEThIpE CTIELIHATH3HPOBAHHBIX THIA
Ha OCHOBE OTEUECTBEHHOH KpymHoii 6e;10i1 nopoasl M 3aBe3eHHBIX H3-3a pyOexa
HOPKILIHD, JaHapac, AKPOK, HE CO3AaHO HH OIHOH OTEYECTBEHHOI CreLHaTH3HpOo-
BaHHO# JIMHHH, THIA, MOPObl, a CEIEKLUHOHHO-THOPHIHBIE UEHTPE! HE anpoOHpo-
B&IH HH OIHOTO OTEYECTBEHHOI0 Kpocca.

Ha ceroaHswHui JeHb CEJICKUHOHHO-TEHETHYECKHE UEeHTPbl paboTaloT Kak
KpYTIHble MPOMBILILIEHHbIE KOMILIEKCHI MO Pa3BEACHHIO H MPOJAKe YHCTOMOPOI-
HBIX H MoMecHbIX cBHHeH (F)), ocobeHHO He OTIHYaACh OT HHX MO MPOIYKTHBHO-
cTH. OIHAKO CeleKUHOHHO-TeHEeTHYEeCKHE LEHTPH! JODKHBI paboTaTh HE TOMBKO,
KaK «MHOXHTEIH» MOpPOJ CBHHEH, 3aBE3€HHBIX H3-3a pyOexka, HO H Kak HayuHble
LUEHTPBI MO CO3AaHHIO OTEYECTBEHHbIX CMELHATN3HPOBaHHbIX JTHHHIA, THIIOB, MO~
PO Ha OCHOBE 3apy0exKHOro H OTEYECTBEHHOTO reHo(hOH1a nopoA.

CHHCOK JIHTEPaTYpbl
1. ExeronHuk no niieMeHHoH paboTe B CBHHOBOICTBE B Xo3siicTBax Pocciiickoit ®eze-
pauns. — Hsn-o BHHHm1em, Mockpa 2014 1,

BJIUAHUE HOPM d)OCd)OPHle_YlIOBPEHl/lﬂ
HA NPOAYKTHUBHOCTb O3UMOMH NNUIEHHUILLbI

Ypaunos 1.Y.

JOUeHT KadeApbl paCTEHHEBOACTBA H X;IONMKOBOACTBA
AHANKAHCKOTO CE;IbCKOX03HCTBEHHOTO HHCTHTYTA, KaH. C/X. Hayk,
Y30ekucTan, r. AHIHKAH

Kooupos P.

CTapuIHii HayYHBIH HCC1e0BaTE T arpPOHOMHYECKOro GakyIbTeTa
AHIHAAHCKOTO CE;IbCKOX039HCTBEHHOTO HHCTHTYTA,
V306ekHcTaH, I. AHAHKaH

Xamamwoe C.

acCHUCTEHT kadeapbl pacTeHHEBOCTBA U X;10NKOBOIACTBA
AHIHAAHCKOTO CeIbCKOX034HCTBEHHOrO HHCTHTYTA,
V36ekHcTaH, I. AHAHKAH

Adoymaruros V. 3.
MarucTp AHIHKAHCKOTO CE;TbCKOXO3HCTBEHHOTO HHCTHTYTA.
Y30ekucTaH, . AHIHXaH

Bo Bpems ppiHOUHO# JkOHOMHKH B Pecniybiamke Y36ekIicTaH OCHOBHOI cTpaTerueii pas-
BHUTHA CEIbCKOXO3AHCTBEHHOTO MIPOH3BOICTBA, 3EMICICIHA OCTaeTcd HayuHO-O0OOCHOBaHHas,
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PalHOHAIbHAA CHCTEMa TNPHMEHEHHS MHHepalbHBIX H opraHHyecknx yaoGpennii. OaHoi 3
BaXHeIIHX Mpo6:1eM ceTbCKOX033iCTBEHHOTO NMPOH3BOICTBA ABIAETCA MOBbItUEHHE YpdeKTIB-
HOCTH NpHMEHACMBIX y106peHHiT pH BO31€TBIBAHHH OCHOBHBIX KY:1bTYp (XTOMYATHHKA, 3epHO-
BBIX, OCOOEHHO 03HMOIT MIIEHHIIB!, AYMEHS, KYKYPY3bl H 1p.). [10 JaHHBIM MHOTOYHCIEHHBIX HC-
caenoBaniii npo6iema JaibHefiero cTabHIbHOTO YBEIHUYEHHA NMPOHM3BOACTBA 3€pHA 3a cueT
BHEIPEHHS Hay4HO-000CHOBAHHBIX CHCTEME 3€MIEIETHS, B TOM 9HCI1e NMpHMeHeHNe yao0peHHuii
OCTaeTcs KTIOUEBOIt Kak 114 ¥Y306ekicTaHa B HeIOM, Tak u 114 o61acteit depraHckoii 10:1HHbI B
4acTHOCTH. Ha ocHOBe pe3yIbTaToB M0:1€BOTC ONMBITAa YCTAHOBIECHO, YTO. MPHMEHEHHe pa3iHy-
HBIX HOpM no:esoro docdopHoro yaobpeHis Ha ¢pone asora — 180 kr/ra, ka1us — 60 kr/ra, no-
JIOXKHTEIBHO BTHAIOT Ha NMHTATEIBHBIA PEXKHM CBET.10-CEPO3EMHOI MOUBBI, CaMblil BBICOKHIT
ypoaxaii 3epHa 03HMOIi NMIICHHIIB MO1y4eH B BapHaHTax 3 i 4, coorBercTBeHHo 4.1 — 4.5 1/ra.

K1iouesvie c1o6a: MiHepaibHble yI00peHIs; ypOKaliHOCTB, OMBITHBIE YYacTKH, NMHTa-
TE.TBHBIE YTEMEHTHI; MOIEBBIE OMBITHL; hocopHbie ya0OpeHHs.

Bo BceM MHpe B HacToslIee BpeMs I1aBHOI CTpaTerHeil Pa3BHTHA CEIbCKO-
XO3AHCTBEHHOrO NMpPOH3BOACTBA OCTAETCA PaLHOHAIBHOE HCIOIb30BaHHS MHHE-
pacIbHBIX YAOOpEHHIT Ha OCHOBaHHH PE3Y;IbTATOB HaY4YHBIX HCCIIEOBAHHIA.

lMocaeanune 10-15 ;1er HeszaBucumoctn Y36Gekucrtana o3uMas IMILEHHUA 3a-
HHMas 3HAYHTE/IbHbIE ILTOLUAAH OpOLIAEMOro 3eMIele; s CTana M3 OCHOBHBIX
CeIbCKOXO341ICTBEHHBIX KY:1bTYP DepraHckoil J0THHBI.

Kak noka3bIBaloT pe3y.1bTaThl Hay4yHbIX Hcc:leaoBanuii [1.2] cpean 60:bo-
rO Kpyra BOMpPOCOB, CBA3AHHBIX C NIPHMEHEHHEM MHHEPAIbHBIX YI0OpEHHIi, BaxK-
HEHLINMH SBISIOTCS JKOHOMHYECKHE, a TAKKE IKOIOTHYECKHE BOTPOCHI HX HC-
no.1b30BaHHA. [ToTOMY YTO, MOBBILIEHHS YPOXKAIHOCTH CEIBXO3KY.ILTYP, B TOM
YHCIE O3HMOI MIIEHHUBI 32 CHET MPHMEHEHHS YROOPeHHIi ONnpaBaaHo B TOM C.1y-
4ae €C;TH OHH He CHHAKAIOT Ka4ecTBa MPOAYKUHH, PEHTa0e IbHOCTH MPOH3BOACTBA.

B V3bekHcTaHe Beayillee MECTO CpeaH 3ePHOBbLIX KY:IbTYP 3aHHMAET O3HMas
NIIEHHIA, Y Hac 3TO Il1aBHas NPOXOBOILCTBEHHAA KY:Ibrypa. OHa oGecrneyHBaeT
oko:10 85-90% cGopa 3epHa B cTpaHe, KpOMe TOTO O3HMas MileHHua aaeT Gosee
BBICOKHI1 ypokaii, 4eM spoBble, GorapHble 3epHOBbIE Ky:IbTyphl. [1aBHBI TyTh
YBEIHYEHHS MPOH3BOIACTBA 3€pHA -CTaOHIBHOCTL ILTOWIANEH. [MOBBLILIEHHE
ypokaiiHOCTH nyTeM TNpHMEeHEeHHMA ynoOpeHHii, npeaoTBpaiieHHe ruOeIH
pacTeHHH B pa3THYHbIE IEPHOBI BEreTALHH.

TloTpeGHOCTB H cHpoc Ha 3ePHO MILEHHLBI B Hawweill Pecny6iike oueHb Bbi-
COKasl, B YaCTHOCTH B AHIHKAHCKOH 06:1acTH paboTaloT TPH KPYMHBIX 3€pHO- Te-
pepaboTalomux npeanpHATHIT (Me;IbKOMOGHHATBI) CHCTEMBI « Y 30HMAxXCy;I0T», a
TaK:K€ MHOTO MYKOMOIbHBIX M IbHHII YaCTHBIX JIHIL.

B HacToslee BpeMs, B YCIOBHAX CeIbCKOXO3SHCTBEHHOFO MpPOH3BOJCTBA
Y3bekuctana oaHoii W3 BakHeilmx npoGiem sBIAOTCE HPPEKTHBHOCTL (oc-
(OpHBIX H APYTHX MHHEPATBHBIX YA0OpEHHi.

AKTyaTTbHOCTb HCCII€0BaHHIT 3aKTI04aeTCsA B pa3paboTke HAayYHBIX OCHOB
npuMeHeHHs Gocdopa H ero BIMAHHA Ha KaYECTBEHHLIX MOKa3aTe:lell 3epHa 03H-
MO TLUIEHHUBl B YCIOBHAX OpPOIUAEMbIX CBETILIX CEPO3eMOB BOCTOHHOI 30HBI
®epraHckoil 10:1MHBI, B AHAHKAHCKOMH 06:1acTH.
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OCHOBHOi1 LeTh HCCIeOBaHHil 3akIiouaeTcs B pa3pabOTKe TEXHOIOTHH
BO3IESIBIBAHUA H ONMpEIE;IeHHH ONTHMAIbHBIX HayYHO-O0OCHOBAHHBIX TOIOBBIX
HOpM ocdopHbIX yaoOpeHHil noa o3iMoii niueHnusl KpacHoxapcekoii ceslekumu.

B cBA3H ¢ HAMEYEHHBIM H 115 pellleHHs MOCTAB/IEHHbIX 3a]a4 MO MpHMEeHe-
HHIO Pa3;IMYHBIX IKO;IoTHYecKH Oe3BpeaHbIx HOpM ocdopHbIx yxobpeHHii B 3a-
BHCHMOCTH OT HCXOAHOrO coaepkaHHs noaBwxkHoro gocdopa (P.Os) B mouse
TpeOyIOTCA Hay4YHble HCC1eTOBaHHA MYTEM ITOCTAHOBKH MOIEBbIX OMBITOB.

IMoyBEl OMBITHOrO y4acTKa: CTapOOPOLIAEMblE CBETIbIE  CEPO3EMBI.
MexaHHYecKHIi COCTaB cpeaHe H TAKETOCYTIHHHCThIE, arpod3HYecKHe CBOHCTBA
MaxOTHOrO H MOAMaXOTHOrO FOpH30OHTa ciedyloline: ob6beMHas Macca-1.33-1.35
r/eM’, yae:sHas Macca 2,5-2,6 T/eM’, a Iopo3HOCTh MouBbI paBHa ~ 48-46%.

B oOpa3tiax nous B3AToM meped 3aKiIaAKoif MMOIEBOro ONbITa OMpele:IAIH
coaepkaHHusa ryMyca, obumx ¢opm aszora H ¢ocdopa, a Takke KOJTHYECTBA
MOIBHAHBIX MHTATEILHBIX YTIEMEHTOB (a30Ta HHUTPaT-NO;, noaBuxkHbI docdop-
P,Os n oOmennbrit kaiii —K,0).

ConepxkaHHe ryMyca B MaxOTHOM TOpH3oHTe paBHserca-1.38%, BHH3 no
NpodH:TIO MOYBKI €r0 KO:THYECTBO MOCTENEHHO YMEHBILAETCH.

H3BecTHO, 0OecnedeHHOCTh MOYB JIETKOYCBOAEMbIM (ochopoM BakHeLIHi
¢akTop n:10mopoans opoltaeMsix nous. [loaToMy HaMH 171 onbiTa BhIGpaHbl ABE
y4acTkH 1o obecneyeHHocTH nouB docdopam (0-15 u 45-60 Mr/kr), oueHb HH3KO
H I0CTaTOYHO 00eCTeyeHHBIE.

BapnaHTh! onbITa ciieayouise.

1. N-180, K,0-60-¢on 3. ®on+P,0s-130 kr/ra

2. ®outP,0+-80 kr/ra 4, ®ou+P,0s-180 kr/ra

IMosTopHOCTE  OMbITa  4-X  KpaTHas acMo;IoKeHHe  BapHaHTOB-
cuctemarndeckoe. Iltomanp oaHoit ne1aHku-240 M~ (50 MeTp B AHHY 0 4.8 M. B
LIHPHHY ).

OOBEKTOM H3y4YeHHsS ObLTH pailoHHpOBaHHbII COPT O3HMOIA NMIIEHHLBI B AH-
aHxaHckoil o6:1acTH-KpacHoaap-99. Ipeamer HecaeaoBaHHi; yueT JHHAMHKH po-
CTa H pa3sBUTHA O3HMO#I MIIEHHLB], 0COOEHHOCTH GOPMHPOBAHHA YPOKaAHHOCTH H
CTPYKTypa ypoXafiHOCTH pacTeHHil MpH pa3IH4YHONH 0OecnedyeHHOCTH MOYB MO-
nBuxHbIM pochopom (P,Os), mromans THCTOBOI NOBEPXHOCTH H X:1e6GorekapHble
nokasare;IH 3epHa (CTEKIOBHAHOCTD, HAaTypa 3epHa, codepikanns Geilka u Ki1eiko-
BHHBI).

ITpumenenue docdopa (P2Os) Bauser Ha kyuieHne, npH HopMe 80 kr doc-
topa KylleHHe Hayall0Ch Ha OIHH JIeHb paHbllle, B BapHaHTax 3 H 4 rae HOpMBI
doctopa. 130-180 kr/ra ¢asa kyueHns HacTynaeT Ha 2-3 aHs paHblue. LlBeTeHne
pacTeHHii MiIeHHLbl B KOHTPO:IbHOM BapHaHTe HacTynu.1o 20 anpe.s, a B BapHaH-
Tax 3-4 15 anpe:s.

[TosHoe co3peBaHHe 36pHa OTMEYEHO B KOHTPO:ILHOM BapHaHTe 10 HioHd, B
BapuaHTe-2 8 uioHs, B 3-4 BapHaHTax nmpH HopMe P.Os — 130-180 kr/ra-7 HioHs,
HYKHO OTMETHTH MOBBIIIEHHE FOAOBBIX HOPM ¢ocdopa B yCI0BHAX CTapoopolia-
€MBIX CBET:IbIX cepo3eMoB A0 180 Kr., MOTOKHTEIBHO BIHAET Ha MPOXOKAECHHE
ta3pl pasBuTus mwennubt copra «KpacHozap 99». Kak u3BecTHo, Ha ypowxaii-
HOCTDb CEbCKOXO3AHCTBEHHBIX KY.IbTYP BIHACT ILI0IIA b JIHCTOBOH NMOBEPXHOCTH.
OHa CYIIECTBEHHO H3MEHsETCA B NepHO/ BereTauud. YacTo Ha 3TOT Npouece B.IHA-
€T HapyLeHHEe arpOTeXHHYECKHX MepOMpHATHIA (BbICOKas HOpMa ynoOpeHHid, ry-
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CTOTa pacTeHHii, H3MEHEHHE BIAXHOCTH H p.). B pe3yibTaTe I.I011aAb HOBEPXHO-
CTH CH.IbHO YBETHYHBAETCA H PACTEHHAM HEJOCTATOYHO MOCTYNAET CBET, @ TAKIKE
coslHeyHas pagHauHa. Ha ocHoBe 3Toro Mbl npH padudbix HopMax ¢ocdopa

OnpeaeTH:IH II0aAb JIHCTOBOI MOBEPXHOCTH pacTeHHH (T1a6.1. 1).
TaGmua 1

Bausinne Hopy docdopHbIX y100peHHii HA NI0IMAAL THCTOBO# MOBEPXHOCTH

Ko:amnuecteo | [l1owans smc- Maowanns Huneke
pacTe-HHi TOBOIl MOBEpX- JTHCTOBOIT ZTHCTOBOK
BapsiaHTsl onbiTa 2
Ha 1", HOCTH Ha OJJHOM | NMoBepXHOCTH Ha | | moBepxHoc
WT. pacTeHi, M ra, M¥ra TH
Koutpo:te N-180 K-60 730.1 0.0036 28.33 2.8
Pon +P80 730.7 0.0047 35.67 3.7
®oun +P130 7323 0.0051 41.38 4.1
Oon +P180 735.2 0.0055 44.93 4.5

Kak BHAHO, W3 pe3y;IbTaTOB HM3MEPEHHA TONOBble HOPMbI (POCHOPHBIX
ynoOpeHHit Ha QoHe a3oTa M KaiIHA CMOCOOCTBYIOT YBEIHYHMBAHHIO ILIOMIATH
JIHCTOBO# MOBEPXHOCTH O3HMOI1 MUIEHHLIBI.

Munepa;ipHble yA00peHH BHOCHIH B CIeAYIOLUIHE CPOKH: MO OCHOBHYIO
06pabGoTKy nous (Bcnallky) Ha ray6uHy 23-25 cM. 75% docdopusix 4 100% xa-
aniinbix yaoOpenuii H 25% dochopHbiX OZHOBPEMEHHO C CEBOM. A30THbIE y1006-
PEHHs BHOCH:TH ApoOHO B 3- cTpoka: 20% B kyuieHiH, 45% B TpyOkoBaHuH H 35%
B Hayasie KO:IOLIEeHHS,

HeobxoaumMocTH ApoGHOro BHECEHHA a30THBIX YAOOPEHHOH MO MHEHHIO
60.1bIIHHCTBA HCCIIENOBATEIEH CBA3aHO ¢ HEPABHOMEPHOCTHIO YCBOEHHS a30Ta B
pasauvnbie (a3bl pasBHTHA pacTeHHH mueHHusl. M3 MoJIydeHHbIX pe3y:bTaToB
HalIHX HCCIENOBaHHI CleAyeT, YTO MpPH BO3AEIbLIBAHHH O3MMOH MIICHHUBI B
YCIIOBHAX OpollaeMbIX MO4B (CBeT: Ikl cepo3eM) audepeHIHPOBAHHOE BHECEHHE
a30THBIX H (ochopHbix yaoOpeHHii obecneunBaeT 3HaUHTEIBHYHO IPHOABKY 3epHa

nweHHusl (Tad:1. 2).
Tab:tiua 2
Ypoxaii 3epHa 03HMOii MIEHHUbE B 3aBHCHMOCTH
oT ofecrme4eHHOCTH .1erko A0cTYNHbIM (ocdopom (u/ra)

ObecneyeHHOCTD MTOYBO Ob6ecneyeHHOCTb MOUBBI

n/n BapuaHnTe! 0-15mr/kr 45-60Mr/kr

Ne OnsiTa CpeHleIﬁ ypo- TpuGaska Cpe:xvmn‘i ypo- Tpu6aska

xKaii 3epHa *Kaii 3epHa

1 | N-180. K-60 ¢on 41.6 - 49.7

2 Gou + P-80 52,2 10,6 584 8,7

3 Pon + P-130 54.5 12.9 619 12,2

4 doH + P-180 572 15.6 60.0 10.3

HCP(05)= 1.46 w/ra HCP%=2.28%

Kak noka3slBaloT pe3y:1bTaThl ypoxas, JOCTOBEpHas NPUOABKa BhIABICHO Ha
Hu3koM docdatHoM ypoBHe oT BHeceHns P, Os npu Hopme-180 kr/ra. [lpu
AOCTAaTOYHOH 06ecneueHHOCTH MOYBH NMOIBHAHBIM (ochopoM (45-60 mr/kr) npH
ronosoil Hopmbl (ocdopa-130 kr/ra Ha done azora -180 u xaima 60 «r/ra,
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cooTBeTcTBeHHO.  [losTyueHHBIE ~ NaHHble  CBHICTEIBCTBYIOT  BBICOKOIi
s dexTHBHOCTH pocopHbIX ynobpeHHHH, NpHOaBKH ypokas 610 JOCTOBEPHOI
H CTaTHCTH4ecKH dokasyeMmoil. IlIpH goctaTouHoM ¢oHe obecredeHHOCTH MouB
noJBHKHBIM (ocopomM nprdaBka ypoxkas 3epHa OBLI0 HECKOIBKO HHIKE.

Jloka3aTeiIbCTBOM  TOTO, CBMAETEIBCTBYIOT — HaHyYlllHe IoOKasaTeld
JOCTHTHYTble Ha 3 M 4 BapHaHTOB. B HHX coaepxkaHHe Oeilka B nNpeje.ax
16.9-17,4%, a coaepkaHue K:eiikoBuHbI 34,6-35,0 NpoueHTOB, CTEKIOBHAHOCTD —
61,8% u HaTtypa 3epHa 780-810 /.

Takum 06pa3oM, B pe3y;abTaTe NOJIEBbIX H JabapaTOpHbIX HCI€0BaHHH
YCTAHOBJIEHO, YTO 1A YIy4ileHHs (GocOpHOro mHTaHHA O3HMON MUICHHIB Ha
HH3KO H JIOCTaTOYHO 0fecreyeHHBIX CBETIbIX cepo3eMax HeoOX0AHMO YCTaHOBHTD
HopMbl docdopa 180 u 130 kr/ra Ha ¢oHe N-180 u K-60 kr/ra. Kpome toro.
npobHoe BHeceHHe a3oTa ynoOpeHHH cmocoOCTBYIOT MOBBIMIEHHIO COAEp:KAHHA
6enka M y;TydIIeHHS TEXHHYECKOH XapaKTepHCTHKH 3epHa ILIEHHLIBI.

Cncok mTepaTypbl
1. Cumnmikos P. YccosepilleHCTBOBaHHE HAY4HO-NPAKTHYECKHX OCHOB BO3I€.T0BAHHE
O3MMOH MIIEHHUB B  OpOINAeMBIX  YCTOBHAX. ABTopedepaT aHccepTauHs JOKTopa
ceckoxo3sicTaeHHBIX Hayk T.2007. 40 cTp.
2.YpanmoB T. Kompos P. Xatamo C. BamsHHe MHHepaTbHBIX yaoOpeHHii Ha
ypoxaHHOCTb 03HMO#H MIIEHHIB! B YCIOBHAX opoleHits. Poccuiicknit J1eKTpoHHbIi HayuHbIit
®ypHa1. Poccus 2013 1.

IODPEKTUBHOCTb PECYPCOCBEPET AIOLLHUX
ATPOTEXHHUYECKHUX ITPHEMOB HA CBOHCTBA MOYB
H YPOXKAHHOCTbD XJIOITYATHHKA

Ypauwos 1.Y.

JIOLEHT Kadeapbl paCTEHHEBOACTBA H X IONMKOBOACTBA
AHIHKAHCKOTO CE;TbCKOXO3HCTBEHHOTO HHCTHTYTA, KaH. ¢/X. HayK,
VY36ekHcTaH, T. AHAHKAH

Xamawos C.

aCCHCTEHT Kadeaphl pacTEHHEBOACTBA 11 XIONKOBOACTBA
AHIHAAHCKOTO CEIbCKOXO3HCTBEHHOTO HHCTHTYTA,
V3bekHcTaH, T. AHIHKAH

Kooupos P.

CTapIIHii HAY4HBIH HCCIEA0BATE b ATPOHOMHYECKOTO (aKy.IbTeTa
AHIHKAHCKOTO Ce;IbCKOXO3AHCTBEHHOTO HHCTHTYTA,
V306ekHCTaH, T. AHIHKaH

Addymauros Y. 3.
MarucTp AHIHKAHCKOTO CEIbCKOXO3AHCTBEHHOrO HHCTHTYTA,
V36ekucTaH, I. AHAHKAH

B 1aHHoit cTaThe NPpHBOAHTCA PE3YIbLTAThI Ja60paT0prlX i MO;1eBBIX HccTeI0BaHHH MO
ofipeae.1eHHs BIIHIHHE MYIbYHPOBaHHA opomaemoﬁ Jyl‘oBOl“i No4Bbl NPH BO3ICIbIBAHHA X10M-
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yaTHika. OmpedeieHsl o0beMHas Macca, MOPO3HOCTE MOYBHI M ypoXaifHOCTh X:TOMYaTHHKA.
YCTaHOBIEHO, 4TO B YCIOBHAX TYTOBBIX MTOYB MY:IbYHPOBaHHE ABISAETCH FHEProcOeperaloimM
CPeICTBOM, CMOCOGCTBYET Y.IyHHICHHIO arpodH3iuecKHX CBOICTB MOYB H ypoXaitHOCTH X:Iom-
YaTHHKa.

Kuoueswie ¢1080: mouBa, odhenHas Macca, NOpO3HOCTh, PACTCHHA, X.TOMYATHHK, MO.TH-
ITHTICHOBAA II.TCHKA, ypo»cai’i, BEreTauHs, MYTbYHPOBAHHA.

B naHHOM 3Tane pa3sBHTHA CEIbCKOXO3AHCTBEHHOrO NMPOH3BOACTBA T4 pa-
UHOHAIBHOTO HCMO:1b30BaHHA OpOLIaeMbIX 3eMeslb GOIIBILIYIO POIb HIPAeT Hlyue-
HHSl arpOTEXHHYECKHX, arpoH3HYECKHX CBONCTB H HX H3MEHEHHS NpPH MY:IbYH-
pOBaHHH MOJIMATH:IEHOBOIl Mi1eHKoH. B 3ToM OTHOWIEHHH -TyTOBBIE MOYBHI AH-
ImkaHckoii 00:1acTu Pecrry6.ikn V306ekucTaH H3ydeHbl HeIOCTATOYHO.

ITpHMeneHHe MOIMATIIIEHOBBIX TIEHOK MPH BO3JEIBIBAHHH X:IOMYAaTHHKA
TpebyeT r:1y60KoTo H3ydeHHs CBOFICTB OpOLIAEMBIX JTYTOBBIX MOYB H HX ILIOAOPO-
aus B 1e10M. Ha ocHoBe Bbillie H310XKEHHOFO MOUCK MyTeH PaHHETO CO3peBaHHA H
YBETHYEHHSI YpOKas, KauyecTBa X/IOMKa-BOIOKHA B Hauel pecnyO6:iHKke AB.1seTcs
aKTya:1bHOH 3a1a4eii ce;IbCKOX038iicTBEHHOIT HayKH.

H3BecTHO. YTO 0aHH H3 KpynHeiiwHii yyeHblil B 06.;1aCTH arpoxHMHH 4 ¢H-
spostornu pactenuii K.H.THMHps3eB yka3asl — «BCe HCKYCCTBO COBPEMEHHOTO
3emieaesIblia COCTOHT B TOM, YTOObl OCBOOOAHT PAcTEHHs H C.1€0BaTeIbHO 3eM-
Jefeblia OT «BIACTH 3eMIH». B MaHHBII MOMEHT yeloBedecTBa He CleyeT pac-
CYHTBIBAaTh HA HOBbIE 3eMEIbHBIE PECYDPCHI.

HHTeHcHdHKauns celbckoXo3aiicCTBEHHOrO MPOH3BOACTBA, MHOTOKpaTHas
06paboTKka MOUBBI MPH BO3AC:IBIBAHHA X.IOMYAaTHHKA TAHKEIBIMH TEXHHKAMH H Opy-
JHAMH 3a4aCTYIO NPHBOJAT K YILTOTHEHHIO MOYBBHL. YXYAIIEHHIO MHTATEILHOTO,
BOJHO-(QH3HYECKOTO PEXHMa OpOILAEMBIX MOYB. CHIDKEHHIO pPOCTa, Pa3BUTHA.
YPOXKaifHOCTH XTOMYaTHHKA H APYTHX CETbCKOXO34HCTBEHHBIX KY:IbTYD.

O no:;10XKHTE;ILHON BIWAHHH MY;IbYHPOBaHHH Ha BOJIOMPOHHLAEMOCTh, 00b-
€MHYKO MacCy H ITHTAaTe.IbHBIIT PEXKHM T04B NPHBOAHTCA B paloTax, NpOBEAEHHBIX
Pa3HbIMH HCCIeI0BATEIAMH B YCIIOBHAX Haluei pecny6anku [1, 3, 2].

I'1aBHBIM H B CYIHHOCTH €IHHCTBEHHBIM HAmpaB.IeHHEM Pa3BHTHA COBpE-
MEHHOTIO CEIbCKOrO XO34iiCTBa ABIAETCA €ro BceMepHas HHTeHcHdHKalHA H HH-
JAycTpHATH3ALUIA.

ITo nanHeIM H3BecTHOTO nousoBeda B.A.KoBbl, exeroHsle MHpOBbie NO-
TEPH CEIbCKOXO3AMCTBEHHBIX 3E€Me:1b COCTABIAET OK010 5-7 MIH. rektapon. HeT
HUKAKHX OCHOBaHHWi HaaesTbCA, YTO B Omikaiilliie necATHIETHA TEMIbI MOTEpb
HAaLHOHATbHOTO 6OTaTCTBA. 3EMIH CHH3ATCA.

B nociieanne 10-15 et B Y3bekucTate nposBiseTcss cepbe3Has o3abodeH-
HOCTb O COCTOSIHHH MOYBEHHOTO ILI0A0POAHA OCHOBHOIO pe3epBa NPH peLieHHH
NpOIOBO;IbCTBEHHOI Npob:1eMbl. YBEIHYHBaeTCA HHTEHCHBHOCTB HCIOIb30BAHHA
opouiaeMoii MamHH.
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Hcxons H3 BbIIEU310XKEHHBIX HAMH GbLIH MPOBENEHBI THOIEBbIE HCC.IE0BA-
HHA H ONBITHI C MO;TMITHICHOBOI ILIEHKOH, HABO30M B CTapOOPOILAEMBIX TyTOBBIX
no4Bax AHAHXAHCKOH 06;acTH cOPMHPOBAHHBIX HA ATLTIOBHAIBHBIX OT.I0KEHH-
AIX MpefafALIpHON paBHHHBL. MeXaHHYECKHH COCTaB MOYB J1erKO H CPEAHECYITIHHHU-
CTble, YPOBEHb TPYHTOBBIX BOA HHxe€ 1,5 MeTpoB. [10BTOpHOCTS OfibITa YeThIpeX-
KpaTHas, Iiolans aeTaHok 360 M7, pacnoioxeHHe BapHAaHTOB CHCTEMATHYECKOE.

Lleabro Hammx HCCAeNOBaHHMIl ABIACTCS KOMILIEKCHOE H3YYEHHE CBOMCTB
CBET;I0TO cepo3eMa M pa3paboTka MEpONPHATHSA MO PaLHOHATHLHOMY HCIO:1b30Ba-
HHIO NOJHITH.IEHOBBIX IIEHOK, HAB03a B X IONKOBOICTBE.

Jas pemieHua ueIH MCCIENOBAaHMH MOCTaBIEHbI CEAYIOLUIHE 3aJaud: —
onpene;nTs OTAe;IbHbIC (PH3HYECKHE CBOHUCTBA MOYB, ONpEAETHTh BIHAHHE ITic-
HOK Ha COJEPKaHHSA TOABHXKHBIX (OPM MHTATEIbHBIX IEMEHTOB, a TaKKe Ha
pOCT, Pa3BHTHE M ypOXaHHOCT XJoMm4aTHHKA. Ha ocHOBaHHM noiieBbIX U 1abopa-
TOPHBIX MCCIENOBAHHA pa3paboTaTh OTAEIbHBIE MEPOMPHATHA MO MY/bYHpOBa-
HHIO X;I0MYaTHHKA TLIEHKOM, HABO30M.

PesymeTaTel Hece0BaHUI MOKA3BIBAKOT, YTO MY;TBUHPOBAHHE MOYBBI TTOIH-
ITH;ICHOBOM ILIEHKOH 3aMeTHO 06:leryaeT o6beMHY10 (ILIOTHOCTD) MAaccy MovYBa B
c1oe 0-10 cm. mo 1,34, B cmoe 10-20 cm. 10 1,35 r/em’, a B ciaoe 20-30 oM.
1,45 r/em’. uto Ha 0,07-0,04 r/cm’® aerue, yem B OTKpBITOH Mosie (KOHTpONIb Oe3
MysbuHpoBanHs). HaBo3 kpymHoporatoro ckota, B KauecTBe MY:bYHPYIOIIErO
MaTepHajla OKa3biBaeT Gollee 3HAYHTEIBHOE BIMAHHE HA H3MEHEHHE OOBEMHOI
Macca MoYBhbl MAXOTHOTO ¢;104. [IpH Hcroap30BaHHN HaBO3a pa3HHUA C KOHTPOIb-
HBIM BapHaHTOM (OTKpBITOE 1O1e) cocTaBu:a B c1osx 0-10, 10-20 u 20-30 cMm. co-
oteerctaenHo 0,03, 0,06 1 0,08 r/cM’, B KOHTYpe 42 5TH MOKa3aTe;H GbLIH paBHBbI
Ha 0,05, 0,09 u 011 r/en’.

Tabamua 1
O0LEMHasR Macca H MOPO3HOCTH NMOYBbI
O0ObeéHas Macca r/cm’ ITopo3HocTs, %
Ne | Topusont OTkpel- | Myas- | My:b-
IloyBa | xoH- noysel, | Orkphitoe | My1sya | Myasua P Y7 V-
N TOE No- ua ua
Typa cM no:e HaBO3 M1€HKa .
e HaBo3 | N1¢HKa
0-10 1,38 1.39 1,34 46,7 49.6 483
Ceer- 16 10-20 1.44 1.38 1.39 45.5 47.9 47.5
TIBIH 20-30 1,50 1,42 1.46 43.8 46.5 45.6
cepo- 0-10 1,37 1.32 1.35 46.6 50.1 48.9
3eM 42 10-20 1,46 1.37 141 457 48.9 47.8
20-30 1,51 1,42 145 43,1 46.1 45.4

3HauHT, My;IbYHPOBAHHE MOYBHI MPO3PAYHON MOIHITHIEHOBOH ILIEHKOH H
HaBO30M 3HAYHTETLHO CHHIKAET 0OBEMHYIO MacCy NaXxOTHOTO C:104.

[MouBEl MYILYHPOBAHHBIX H KOHTPOIBHBIX BAPHAHTOB (OTKPBITOE MOJIE) pa3-
JIMYAIOTCA MO BEIHYMHAM MOPO3HOCTH. B OTKphITOIl noie ofiuas nopo3HocTs B
cioe 0-10 cm paBHsetca — 46,7 %, B Goitee ri1yGOKHX TOPH3OHTaX MOPO3HOCTh
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yMeHblIaercs: B ¢;roe 10-20 cm — 45,5, a 20-30 cM paBHo — 42.8 %. My.1sunpoBa-
HHE IL1IEHKOI H HaBO30M HECKO:IBKO Y.IyHIIasio MOPO3HOCTh MOYBbI MAXOTHOIO ro-
pusonrta. [pu 310oM B c;10€ 0-10 cM IIOTHOCTB OBLTO BILE, B OTKPHITOM MO1€ Ha
1.6 %. a B c:10e 20-30 cM Ha — 1.8 %. TaknM 06pa3oM, MOIMITHIEHOBAs ILIEHKA HA
CTapoOpOLIaeMOM TyTOBBIX MOYBAX OKa3bIBACT 3AMETHOC BIHAHHE Ha U3MEHEHHE
II;IOTHOCTH H MOPO3HOCTH M04Bbl. [10 HAalIMM MHEHHAM 3TO CBS3aHO C OCOOEHHO-
CTbIO MEXaHHYECKOTO COCTAaBA MOYBbI OMBITHOTO yyacTka.

B.iusiuHe HaBO3a Ha OOLLIYI0 MOPO3HOCTh MOYBLI BO BpEMs BEreTallHH X:I101-
yaTHHKA OBLIO CYLIECTBEHHO BBILIE, YEM MOTHITHICHOBOH TLIEHKH. [TOpO3HOCTL B
NaxoTHOM C:I0€ 10 CPaBHEHHIO OTKPBITOil Mo1eil mpH NpHMEHHM HABO3a PaBHSAICA
B c;10e 0-10 oM — 2,9 %, 10-20 cm— 2,5 1 B c1oe 20-30 cm — Ha 2,7 %.

B nepuoa Beretaudd Ha ONMBITHOM YYacTKe B BaPHAHTAaX C OPraHHYECKHM
MY.IBYCTIOKPOBOM (HAaBO30M) H MOIHAITHICHOBOI TLIEHKOH PacTeHHs X;IOMYaTHHKA
paseHBaICs 6o.lee HHTEHCHBHO, YeM Ha OTKPbITOH no:e (Tab.1. 2).

Kak BHIHO, €C:IH XIOMYaTHHK B OTKPBITOl Mo:Ie K 1 MIOHS MMET BBICOTY
r:1aBHOro cre6:1a B cpeaHeM 13,4 cM, TO B BapHaHTaxX ¢ OPraHH4YECKHM MY;TbUHpPO-
BaHHeM (HaBo3) — 19,7 cM. H. ¢ MOIMATH:IEHOBOH ILIeHKoH — 20,1 cM. K Hawaty
HIOI Pa3HHLIA MEXAY BapHaHTaMH MO BbICOTE Ii1. cTeO1 PacTEHHH COCTABUIH: C
NpHMEHEeHHEM HaBo3a — Ha 11.6 cM, a ¢ npHMEeHEeHHEM MOINITHIEHOBOM TJIEHKH —
Ha 17.3 cM. TakHe pa3Inuus COXPAHILIHCh B pe3y;IbTaTax (EHOIOTHUECKOTO
HaG:1roaeHHs B 1 aBrycra.

CHMMOAHAIBHBIX BETBEHl Ha yYEeTHBIX PACTEHHAX KOHTPO.IBLHOTO BapHaHTa
ObL10 5.4 1T, B BapHaHTe C HAaBO3HOH My:b4eil — 6,8 WIT M ¢ MOTHITHIICHOBOIH
mieHkoi — 7.4 wr. Pe3yabTaThl eHOsIOTHYECKOTO HAabII0ACHHA B Hayasle aBrycra
NOKa3bIBAIOT PaliyHA 10 BBICOTE I1aBHOTO CTeOIs pacTeHHH MEXAy KOHTPO.Ib-
HbIM M OMBITHHIMH BapHAHTAMH HEMHOXKO CTIaXKHBAETCA, MO CKOJILKO K JITOMY

NMepHoOy NPOBOAHTCS YeKaHKa.
Tabamua 2

B.itnnie My IbuHpoBaHie Ha POCT, Pa3BHTHE H YPOAATHOCTE X.10MYATHHKA
(cpeanee 2004-2006 rr.)

Komuectso PasHuina
BoicoTa riaesHoro . KomiyecTBo kopobouek,
CHAITOIHIA, no
Ba- cTeds, cM. T, Ypo-
T, " cpaBHeH
pu- xait
auT B.T.Y pac- wra C OTKp.
1,06 107|108 107 | 1.08 | 1,08 | 1,09 Kpo noeit
XXXX wra
1 134422 | 828 | 54 82 6.0 8.3 3.0 313 +0,0
2 197 {1 538 { 923 | 6.8 9.3 83 103 4.9 36.2 4.9
3 1201|595 882 74 10.5 8.6 10,9 5.8 39.7 8.4

t=2.09 %, HCPys-2.91 i/ra
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Pa3Hnua mo koaHdecTBy CHMIOAHI H obpasoBaBlLIHecs Kopobouek coxpa-
HaeTcs. Tak, ec.ii B KOHTPOIBHOM BapHaHTE KOJHYECTBO CHMIOIHHA cpeaHeM B
OIHOM pacTeHHit cocTaBi10 8.2 wWT. a kopoboyek 6,0 wt. K 1-ceHTA0pA Ha Kaxk-
IOM pacTeHHH X;IOMYaTHHKAa KOHTPOSILHOrO BapHaHTa (OTKphITOe noie) obpaszo-
Baica — 8.3 wT. kopobouek, U3 KOTopbiX 3,0 LIT. paCKPLLIHCh, 3TO paBHAETCH —
36,1 %. B MyabuHpOBaHHBIX BapHAHTaX ¢ HABO3OM M MOJIHATILICHOBOH T1eHKOI
OHH COOTBETCTBEHHO paBHAOTCA K 47,6 U 62,4 npoueHTaM.

Takum 00pa3oM, B KOHTPO.TbHOM BapHaHTE pacTeHHs o0pa3yloT MeHbLIe
KOpoOoueK, pacKpbiTHe KOTOPBIX CYILECTBEHHO OTCTAalOT OT BapHAHTOB, TA€ Mpo-
BOIHIHCh MY.IbYHPOBAHUE HABO3OM M MOIHITHICHOBOH IUieHkoil. [lo Hawmm
MHEHHAM 3TOT (PakTOp MMeEEeT CyLIeCTBEHHOE 3HaueHHE KakK IHeprocbepexeHus,
NOCKO:IBKY HPH PaHHEM MOXOI0NAHHH PACKPBITHE KOPOOOUYEK CILIBHO 3aep:KHBa-
eTca. Yaopoxkaercs cOOp ocTaBLIHECH YpOxkas, YacTb KOpobouek ocTaeTcs Hepac-
KpBITbIMH. Bce 3TO NPHBOAHTE K CHHMKEHHIO ypOKas X.IOMKA ChIpUa. YXYIWEHHIO
€T0 TEXHOIOTHUYECKOTO KayecTBa.

JlaHHble MO ypoXkaK CBHAETEILCTBYET O 3HAYHTEILHOM MPEHMYILECTBE I1O-
CEBa X;I0MYaTHHKA MOJ ITIEHKOH H MYIbYHPOBaHIEM HaBO3a, T/I€ ypokail X:;10mka
Chiplia B CPABHEHHH C KOHTPO:IbHBIM BapHaHTOM (OTKphITOE no:ie) 6oiblie Ha 4,9
u 8,4 wra. Haubo:abumii ypoxai Obi1 NoIyueH B BapHaHTe, Iie MPHMEHSAICA Mo-
STHITHIIEHOBad TU1eHKa — 39,7 u/ra.

HccienoBaHus npoBeeHHbIE B YCIOBHAX OPOLLUAEMBbIX JYTOBbIX MOYB MO-
Ka3a:;4, YTO NpH CPaBHEHHH MOCEBOB XJIOMYAaTHHKA B OTKPLITOH Mo;le H NpHMe-
HEHHEM HaBO3a, a TaKxe Npo3payHoii NOIHITHACHOBOH MIeHKH §o.lee BLICOKHI
ypoXai X;I0MKa-chiplua no;ly4aercs npH Mmy;i1byupoBaHuH. Hrtak, HOoBas TexHo-
J10THA NPUMEHEHUs NPO3pavyHoil TUIeHKH H HaBo3a I MYIbYHPOBaHHH MOYBBI
obecneunBaeT O1aronpHATHOrO POCTa, pa3BHTHA H obuell ypoxaHHOCTH x;10m-
YaTHHKA.

K Tomy, 6o:ee BLICOKHI 10 MOPO3HBIii cOOp ObIT 0:1yYeH NpH 3HAYHTEIBHO
MEHBLLIHX MPOH3BOACTBEHHBIX 3aTpaTax Ha | HEHTHep MPOAYKIHH.

OnTHMH3aLNsA NOYBEHHBIX YCIOBHIi B OpPOILIaeMbIX JTyTOBBIX MOYBAaX 3a CYET
MY;IbYHPOBAHHA MOYBbI yiyuluaeT (H3HYECKHE, arpOXHMHYECKHE CBOICTBA MOY-
Bbl. CoxpaHseT OT YILIOTHEHHsA, 00pa30oBaHHs KOPKH H YBEIHYHBAET MOPO3HOCTD
NOYBbl, 4 TAKKE MOOKHTEIBHO BIMAET HAa AMHAMHKY, J1€TKOYCBOSEMbIX IMHTa-
Te;IbHBIX ATeMeHTOB (N-NO;, P,Os, K,O u np.)

B ycsoBHAX cTapoopollaeMbiX JIYTOBBIX MOYB, MY:BUHPOBAHHS MOYBHI C
HaBO30M H MO:THATHICHOBO# ITEHKOM., MOKHO cUHTaTh YdexTHBHBIM IHeproche-
peraroiM arpoTeXHHYeCKHM NpPHEMOM, MO3BOIAKOIIHM NMO;TYYHTh PaHHER ypo-
*ai x;1onka-chipua.
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