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rus, Xumug, pusnka, mukpobuosnorns, dpusnonorus, Guoxumus. 3a nocnenune 50
JIET 300JI0THS B M3Y4YEHHH NOYBOOOPA3OBATENBHbIX MPOLIECCOB CTAHOBHTCS ONHH
¥3 BEIYLMX HAanpaseHuii, 0QOPMUBIINXCS B CIELMAIBHYIO OTPACITh COBPEMEHHOTO
€CTECTBO3HAHHSA - MOYBEHHYIO 300JI0THIO, OCHOBAHHYIO H paspaboranunyio M.C. I'n-
NAPOBLIM M €0 LIKOJION.

Iepsbie cBepeHust 06 y4acTHH XHBOTHBIX B MOYBOOGPA30BATEILHOM MPOLIECCE
npencrasun eme B 1839 r. Y. lapeun (Mungpos, Kpusonyukuit, 1985), H310XHB CBOH
Habmonenus B pabote 0 poroieif ponu KOXKIAeBbIX 9epBeil B GOPMHPOBAHMM Opra
HHYHOrO cj10s noyssl. B 1881 r. Bemwia ero xkuura «O6pazoBaHHE PACTHTEILHOTO
CJI0S MEeATETbHOCTRIO NOXKAEBBIX uepneit...» ([apsun, 1982), rae Ha Gonbwom hakT
4ecKOM Mmartepuasne Obuia noka3aHa 3HAYMTENbHAS H crienndHyeckas pons J0xkiIe-
BBIX uepBeii B 06pa3oBaHuM NIOKOPOJHOrO ClIOs 3eMITH. Elne 10 BRIXOa@ 3TOi KHUTH
Ham cooreyecTBeHHHK U.JleBakoBckuii (1871) ykazan Ha Gonbuiyio poib POIOIHMX
MJICKOTIHTAIONMX B (OopMUpOBaHHHK NOYB crenHbiX jiecoB. Y.M.Meunukos (I'una
pos, Kpuponyuxuii, 1985) B 1880 r. nucat, 910 B HAMIKX CTEMHLIX PErHOHAX JIMYHH
K XKYKa Ky3bKH M APYTHX BUIOB HIPAIOT TAKYIO XKe POJib, KaK M JOXNECBbIe YEPBH
B.B./loxyuaen (1883) u IT.A.Kocrsiues (1886) ucrions3osany 3TH GaxkThl B CBOM]
Knaccuyecknx paborax o nouse u ee npoucxoxnenud. B yactHoctu B.B.[lokyuael
(1883), a 3arem u N.S.Shaler (1892) ouenunmu porontyio AEATELHOCTh MIIEKOTHTAK)
KX KaK BaXHOro ¢axropa noysoobpa3oBaHus. . ]

B.U.Bepraznckuif (1889) nokasan, YTo npH BEIHOCE HOYBEHHOrO MaTepHana
KOMHTAIOUHMH 13 Gonee riy0oKHX FOPH30OHTOB YBETHYHBACTCA COMICPIKAHHE JIETKQ
PacTBOPHMBIX COJIeH B BEDXHNX FOPH3OHTAX ITOYBBI. 3aTeM MHOIOYHCIIEHHBIE HCCH
nmoparenu eme B xouue X1X 8. u nepsoit nonosnHe XX B. HE TONBKO NMOKA3ANH
0COGEHHOCTDL POIOIIEH AEeATENIBHOCTH Pa3INUHbIX IIOYBOPOEB, HO H OXapakTep!
BaJIH MX KaK OCHOBHbIE 9KONOrnyeckue hakropsi GOPpMHPOBAHHA ¥ (PYHKIHOHHUP
BaHHs PACTHTEIBHOO H MOYBEHHOr o Noxposa (Meunukos, 1887; Boraax, 1900; [
u Kennep, 1907; [Tanxkos, 1921; ®dpaunencon, 1928; Boponos, 1936; 1954; lumo 194
Kynpennkos i Crenauunkas, 1943; Viranos, 1950; M'unapos, 1951, 1951 a; Casuk
u ap., 1954; Grinnel, 1923; Formosov, 1928; Day, 1931; Greene, Reynard, 19
Arkley, Brawn, 1954). 1

C nauana 60-x rr. BHHMaHHue HCCAEROBaTeNel K POIOEH NeATENLHOCTH
KOMHUTAIOMHKX KaK K noysoobpa3opaTensHOMY (DakTOPY 3HAYHTEILHO BO3POI
Cioza ciiefyer OTHECTH OveHb HHTepecHbie paGoTel B.B.Kyuepyka (1960,
1983); B.J1. AGaryposa (1963, 1966, 1973, 1976, 1984); A6atypora, Basposa, (19
B.JI.Bynaxosa (1973a, 1975a,6) n muaorux apyrux. C Hayana 70-x T. H3y4eHHE P
MJIEKOTMIMTAIOIHX B MOYBO06Pa30BaTENbHBIX MPOLECCAX 3HAYHTEIILHO PACIIHPK
38 CYeT BKITIOUEHHA SKCKPETOPHO# ¥ TPOPUIECKO# ACATENBHOCTH HX B IECTPYKL
HBIX IPOUECCax H HHTeHCHUKanuy GHONOrHYecKol aKkTHBHOCTH No4B (PoTi
1968; Xomamosna, 1970, 1974; 3notux n Xopamosa, 1972, 1973, 1974; Bynaxom, |
1973a; Bynaxos, ITaxomos, 1983; Bynaxos, Hoeocei, 1983; Bynaxos, Hosoce
xoMoB, 1983; Bynaxos, ITaxomos u ap., 1987; Bynaxos, ITaxomos, 1988; By
IMaxomos, Kyns6auxko, 1988; Bynaxos, [Taxomos, 1990, 1990a; Bynaxos,
ap., 1990; Bynaxos, I'yGxuu u ap., 1992; AGarypos, 1979; MuaypnHa u ip.y
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B Hacrosiee BpeMs OCYLIECTRIIIETCS HHTEHCHBHOE H3YYEHHE POJIH MIICKOTIHTAIO-
IIMX B CO3AaHMH IKONIOrH4eckoro 6ydepa mpoTHB KECTKOIO MPEecca TEXHOIeHHbIX (ax-
r0poB B 06pa3oBaHHH CHCTEMb! MEXAHH3MOB MOYBEHHOro romeocrasa (Reva et. all.,
1996; Bynaxos, BoGbuieB 1 np., 1996; Mixees, 1996; Bynaxos, [Taxomos u ap., 1997;
Lynaxos, I'y6xun u ap., 1997 Pakhomov, 1998 r; Pakhomov, Grachova, 1998).

HecMOTps Ha 3HAYHTENILHBIE YCIEXH B H3YUCHHH POJIH MIIEKONMTAIOLINX B NPO-
leccax moYBoo6pa3oBaHUA, MHOTOE eIlie OCTAETCS HEBLISICHEHHBIM. B Gomnbineil wmm
MeubIIeH CTENEHH H3yYeHa MEXaHWYeckas POJib MIIEKOMHTAIOIMX-NI0YBOpoeB. [To-
Sanns1 MacTabbl M OXapakTepH3oBaHbl GOPMBI HX poromieil aesTensHocTH, Jlana
S1HOCHTENTbHAST OLEHKA MPOLIECCaM NEPEMEILICHHS, MUTPALIHH U BBIHOCA XHMHYECKHX
HIEMEHTOB M BEIECTB, 06Pa30BaHHA OTPHUATENBHBIX M NONOXKHTEMbHBIX ITEMEHTOB

~ praneha MOYBEHHOro MOXPOBa, (POPMUPOBAHUS ra30BOrO M THAPOTEPMHYECKOIO
‘ wmmoa, HHTeHCHPHKAIHN GHOXMMUYECKAX B MHKPOGHOTOTHUECKHMX TPOLIECCOB,

ACTHYHO BBISICHEHO YYacTHE MJICKOMHTAIONIMX B ECTPYKUMOHHBIX ITpoieccax, Jlo
ONIIEro BPEMEHH elie He onpeneneHa IQPeKTUBHOCTS Pa3snUYHbIX BHIOB Jes-
ILHOCTH MJICKONUTAIOMMUX B CIOXHBIMHXCS mpoieccax rymupukanuu. Hyxnaercs
M3ALHH U YTOYHEHHH ONPEENICHHE CTENECHU YIACTHS MIIEKONUTAIOLINX B MOY-
BPAI0BATENLHEIX MPOLECCAX, HE PACKPHITHI NOMHOCTHLIO MEXAHHYECKH H GHOXH-
Kuit acnexThl yyacTHs MIEKONMHTaomuX B GOpMHPOBaHHH GHONOTHYECKOl
Mocrn nous. Ha sayanbHeix 3Tanax paspaboTku HAXOAATCA MCCIEAOBAHHS,
WICHHBIC HA H3YMEHHE YJACTHS MJICKONTUTAIOIIHX B POLIECCE CAMOOYHCTKH MOYB
JOBAHKE MEXAHM3MOB romeoctasa B spadorone. Ho MMEHHO 3TH BONPOCH!
A UPE3IBHIYAINHO BAXHLIMHU JUIA IKONOTHYECKOro 060CHOBAHHS, IPOEKTHPO-
M COVIAHHSA SKOJIOTHYECKH YCTOHYMBBIX JIECHBIX HACAXICHUI B CTEMHOM 30He
i DEyHiecTRIIeHHH JIECHOH PEKyNIbTHBALMH B TEXHOTeHALIX nanxamadrax. Dtu
MU HCKIHOUHTENbHO BAXHBI I1 pa3paborku 3 deKTHBHEIX Mep Mo OX-
MTANOBIICHHIO NOYB M o0Imel ONTHMH3AINM OKPYXAKoUleH CPEIBI B pEru-
MOl TexHoren o 1 cembckoxo3nicTBenHON TpaHcdopmanmeit IxocH-

bpenooGpasyionieli AEATENILHOCTH MITEKONHTAIOMMX B NOYBEHHBIX MPO-
L BBpRIoBanun yeToiuMBBIX GIOKOB ¥ CHCTEM JOJDKEH CTaTh 0643aTeNb-
Hee 370 yxassiBaer Ha HEOGXOAUMOCTb POBEACHAS HCCIIGHOBAHMIA
IMJA, HAMPABJICHHbLIX HA BLIACHEHHE BaXHEHMMX GHONCONEHOTH-
M YUACTHS B HUX BhICHIHX rerepoTpodos.
MCCICAOBAHHKI - ONPENENCHHE PONM MIIEKOMMHTAIOMMX B NOYBO006-
pOLIecCaX CTENHBIX JIECOB, paspaboTka MEp N0 ONTHMH3ALHH NOYB H
B YCIOBHSAX XKECTKOrO MPECCHHTA TEXHOreHHbIX daxTopos. s
PHHOM ey GuuH onpemeNeHb! CERYIOWHE OCHOBHEIE 3aaYH:
DO%EMA 1 BETTHYHHEI MEXAHHYECKOTO BO3NEHCTBHS MITEKOTHTAIO-
noKpos;
LRAPAKTEPA MEXaHHYECKOro BO3AeHCTBHS Ha GOPMHPOBAHHE IUJl-
IBAOROIO pexuMa No4B;

DIOMIeH AesTeIHOCTH XXHBOTHBIX HA XHMM3M NPOHCXOAALIHX

.
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- OLIEHKA POIOLel e TENIbHOCTH, TPOQHKH H 3KCKPETOPHOTO Onajia MIIEKOMUTA-
OIMMX KaK OMOTHYECKHMX KATaJN3aTOPOB NOBbIEHHs 6HONOrHYECKOi aKTHBHOCTH
MOYB ¥ HHTEHCH)UKALMHK MOYBEHHBIX NPOLIECCOB;

- QUPENENEHNE OCHOBHBIX Y3JIOBbIX MOMEHTOB Y4ACTH MIIEKONUTAIOMX B 06pa-
30BAHHH MEXaHH3MOB 3aOTONHOrO rOMEOCTasa;

- paspaboTka MEp 1o ONTHMU3ALMHA MOYBEHHLIX OPONECCOB, O OXpaHE MOYB H
OKpYKAKOIel CPeabI B YCIOBHAX MX TEXHONCHHOMH Tpancopmanuu.,

Hccnenosanus Mo M3y4eHHIO POJIH MIIEKONMTAIOIHX B MOYBOO6Pa30BATENbHBIX
npoleccax mpoBoawnch Ha ITpucamapekom GrochepHOM MEXIYHAPOIHOM CTAaLHO-
sape KomrurekcHol sxcnenuuueit JHENpONETpoBCKOro rocyJapCTBEHHOrO yHHBEp-
CHUTETa, B PA3TUYHBIX JIECHBIX H TEXHOIeHHBIX 3kocucTeMax [Tpunaenposss. B HacTos-
el paboTe MANMOXEHBI PE3yIbTAaThl HCCIENOBaHHIA 3a nepuozn, 1976-1997 rr.

B npoBefeHn HayYHbIX UCCICAOBAHMI 110 H3YYCHHIO POJIH XKHBOTHBIX B 1104BO-
oBpasosarenbHbIX NpoLeccax okasan GoNnbIIyIo NPAKTHYECKYIO MOMOLIb KOJUIEKTHB
KoMmuiexcHOM 3KCreaMIuuH H COTPYAHUKH Kadeap 3000rHK U SKONOruM, reoboras
HUKH, TOYBOBENEHHS H 3K0IOrHH, nabopaTopuu 6nomonuropunra HWH 6uonoruu
JIHENpONeTPOBCKOT0 FOCYAAPCTBEHHONO YHUBEPCHTETA, 33 YTO aBTOP BBIPAXKAET HM
¢B0I0 rybokyio 6naronapuocts. OcobeHHO MPU3HATENEH ABTOP 38 NPEAOCTaBIICHHE
YCIIOBUH, KOHCYJIbTAUHOHHYJO MOMOILIb B BHITIOMHEHHH MOJIEBLIX U JIAOOPaTOPHbIX
paboT ¥ NpH NOArOTOBKE MATEPHANA K NeYaTi pykoBoauTeio KoMiuiekcHoM skere- -
mauan Y u [pucamapckoro 6HoChEpHOro MEXIYHAPOOHOIO CTAlMOHAPA, Y-
Hy-koppecrnionnentry HAH Vipauns, npod. A.I1.Tpasneesy u HAySHOMY PYKOBO-
nuTermo paboT 3003konoruyeckoro uukia npod. B.J1.bynaxosy. :

TJTIABA 1

OCOBEHHOCTH ITOYBOOBPA30BAHUSA
¥ IIOYBEHHBIN IMTOKPOB CTEIHbLIX JECOB

Hoypa sBseTCA CAMOCTOSTENLHBIM NPUPOAHLIM TEIIOM, KOTOPOE BO3-
T, PA3BHBACTCA, HENPEPhIBHO H3MEHSETCH BO BPEMEHH M IIPOCTPAH-
HMeeT cBoio ueropHio. OHa npencTanmsier coboil ecrecTBeHHOMC-
BCKOE TENO, PABHO3HAYHOE NOHATHAM: PACTEHHE, MHHEpAJI, )HBOT-
Houna, rosopur B.B.loxyuaes (1 883), xax mo6oit pacTuTenbHbIM 1
Muifi OpraHu3M BEYHO XHBET H W3MEHSETCH, TO Pa3BHBAACh, TO
Ch, TO nporpeccupys, 1o perpeccupysi. B.B.[loxyuaes (1883)
NpaBHILHbIA B3TTI/L HA TIOYBY M IaJl NEPBOE HAYYIHOE ONpee-
nonaTHIO; <IToYBLI-3TO NOBEPXHOCTHBIE MHHEPALHO-OPraHH-
WBpasopanis, KOTOpbie Beeria HMEIOT cBoe coGCTBEHHOS MpoMc-
§ ONH BCET/iA H BCIOAY SBIIIOTCA PE3YIbTATOM COBOKYTIHOM Ie-
N MaTeprHCKoi ropHO# NOPOMIBI, KHBBIX H OTKHBILMX Opra-
BAK pacTeHH, TAK ¥ KHBOTHBIX), KITHMATa, BO3PAcTa, CTPaHb! H
HocTi», JipyruMu cloBaMy, 1o4sa npejcrasisier coGoii

| MHOro06pasHbix i GecTipepbiBHBIX H3MEHEHUM, KaKHe He-
BPHHCKAs opoza Mo/ BO3AEHCTBHEM AeATEbHOCTH pas-

IMOB, KIMMaTa HCTOPHU (DOPMHPOBAHMSA €CTECTBEHHBIX

EHHOCTSIX ITO9YBOOBPA3OBATENLHEIX
B CTEITHBLIX JIECAX

DOJIOrHM, KIHMATe, PACTHTE/IbHOCTH H )KHBOTHOM
00pasoBanye NOYB PATHYHBIX FeHOTHITHYECKHX
M 1p.(1966) Beinessnior B crenom Ipuanenpossbe
OTIMYAIOTCA I'YMYCHOCTBIO, PHIHKO-XHMHUYEC-
B MOXAHHYeCKUM cocTaBOM. YepHO3eMsl cTenHOM
it 85% reppuropyn, ocrambHas wacTh npen-




CTaBJIeHa JIyrOBBIMH, JIyT'OBO-YE€PHO3EMHBIMH, TyT'OBO-JIECHBIMH, JIyrOBO- .
60NOTHBIMH, 3aCONEHHbIMU M MHOTHMH IPYTHMH, 3aHUMAIOHMMHU IJIAB- g3
HbIM 06pa3zoM nomiHy p.JlHenp u ero nNpHTOKOB (AJieKkceeB U Ip.,1986). G
OcoGenHocTy chopMUPOBAHHBIX MO PA3IMYHbLIMK THITAMHU CTENHBIX Jie-
COB 1104BbI ObUIM MOCTOSAHHO B LIEHTPE BHUMAaHUS UcClieoBaTeNeli, Tak
Kak M3y4eHHe réHe3Hca M CBONCTB M0YB JIECHOI cTenH Ol 30Hb YKpaHHbI & F
npencrasisier 60ibIIONH Hay4HbIH U NpakTHYecKui uHTepec (puc. 1). g :

oz HeKyccTBeHHO CO3IAHHBIMH JIECOHACAXKICHHSIMH Ha GestechIx crer- ,
HBIX TEPPHTOPHAX PA3BHTHE IOYB CBA3AHO C 30HANBHLIM YEPHO3EMHbBIM
THIIOM NOYBOOOpa3oBaHus. PopMupoBaHHe NoYB GafipauHbIX U JOMUH-~
HbIX JICCOB IOJDKHO PACCMaTPUBATHLCA C YUETOM «M3BEYHOro» BO3NCHCTBHA
JIeCHOro OHOTeOLIEHO3a HA HCXOIHBIC MO3UIUH U CTIeLH(UYECKOro Bisi-
Hus crenHoro kmMata (berrapn, 1971; Tpasnees, 1972). Barisig Ha noy-
B00OpPa30BaTENLHLIH NPOLECC B SKCTPA3OHAILHBIX CHCTEMAX, KAKMMH 5B
JITIOTCA JIECHBIE GHOreoLeHO3bI B YCIIOBHSX CTENHOH 30HBI HA NPOTSHKEHUH
HCTOPHH Pa3BHTHA NMOYBOBENEHHS, ObUT HeomHO3HaYHbIM, C. 1. KopxuHc-
kuit (1887), ucene/ys 3BOJIOLMIO NMOYB JIECOCTENH, MPHILEI K BLIBOJLY, YT
MOJ, BIMSIHUEM JICCHON pacTHTENILHOCTH, NOCcelMBIIeics Ha YepHO3EeMe
NOCJICHUM AerpaupyeT B ONOM30MICHHbIH YepHo3eM. B mambHelimem
B3NBAL! ObUTH MEXaHWYECKH MEPEHECEHbl B YCIIOBHA CTeNHOMA 30HBI H
MOABEPTaJIICH CEPhE3HOMY KpUTHYECKOMY niepecMoTpy. ITouBoo6pa3oE
TeJbHBIH NMPOLIECC B CTEIMHBIX JIECAX COTIPOBOXKIAETCH HE TOJIBKO IyMYCO
KOIUICHHEM, OCTPYKTYPHBAHUEM, HO H HaxoruieHueM SiO,. UmenHo 310
(axT ObUI B3AT Ha BOOPYXKEHUE CTOPOHHMKAMH JErpaialiil YepHo3eMd
nox ecamu (Sixories,1914; Ierpos, 1937; Ycos; 1938 u np.). [To ux
AACHHIO, B MpoLiecce NoYBooOpa3oBaHis NPOHUCXOIUT Bbllle/iaYHBAH]
KOTOpOE CONPOBOKIACTEH YACTUMHBIM PACHAAOM LEOMUTONOXOOHBIX
HIECTB ¢ OcBOOOKIAeHHEM KpeMHe3deMa. [JIaBHOe OT/IMYHE NO30NH
NOYB OT YEPHOIEMHLIX OHH BHIEIH B GOpME ITHX BbIZIEICHHH KpeMHE3E
¥ NMOJ3O0JIMCTLIX MOYB - B BUAE IVICHYATOH GopMbL, Y YepHO3eMOB-B BY
npucsinku (Tpasnees, Yaban, 1972). Tomxo ¢ 1951 r. nossunack Ko
PYKTHBHAA KPHTHKS 5THX B3rMA0B M ObUIAa NOKa3aHa HECOCTOATEILHO
sTolf TeopuM AerpanauMu NOYB NOXA crenHbiMu necamu. C:B.30oM
B.H.Musa (1951) pbimsuHyiH KOHLICTILMIO OHOreHHOI0 NMPOHCXOXKI
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