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parietina, Phaeophyscia orbicularis, Ph/yetis argena, Rama/in a f astigiata. 3rn 
)Ke BHJJ.bl o6Hapy)l{eHhl H c .npyroi1 CTOpOHbl orpaJJ.bl B HH)l{HeM napKe. 

TaKHM o6pa3oM, CYJJ.51 no n11wai1HHKaM, o6mee 3Konorw1ecKoe cocTo51· 

HHe napKa B uenoM y.nosneTBop1uenhHOe, XOT51 OT.nen&Hhie l!acn1 ero 

HCnhITbIBaJOT pa3HYIO CTeneHh aHTponoreHHOro B03,ll,eHCTBH51. 

lly6Hro T. B. PycCKrle perynHpHb!e CaAhl 11 napK11. n., 1963. -YiHBeHTapH-
3 au 11 o H Hoe on 11caH11 e noMoHOCOBCKoro napKa: !loHcH11TenhHafl 3an11cKa. 1982. 
(PyKOnl1Cb xpaHHTCfl B AJ.1PeKU1111 focyaapCTBeHHOrO My3e51-3anOBeAHl1Ka ,,OpaH11eH-

6ayM'). - lll B ap u B. c. Ilp11ropOAhl neH11Hrpaaa. n.; M., 1967. 

H. B. Ma.JiblllleBa N. V. Malyscheva 

OE 3KOil0fH'lECKOH IlATOMOPll>OilOfHH IlHIIIAHHHKOB 
B OKPECTHOCT5IX CAHKT·IlETEPEYPfA 

DE PATHOMORPHOLOGIA OECOLOGICA LICHENUM 
IN VICINIT ATE PETRO POLIS 

IlHwai1HHKH 51BTI5llOTC51 xopOWHMH 6HOHHJJ.HKaTOpaMH He6naronpH51T· 

HbIX 3KOnOrHl!eCKHX ycnoBHH (Man&nuesa, 1977; rony6KOBa, ManhIWeBa, 

1978). K CO)l{aneHHIO, pa60T, B KOTOpb!X OTMel!aTIHCb 6h1 naTOMopcjJonorn­

l!CCKHe H3MeHeHH51 y n11wai1HHKOB npH .nei1CTBHH He6naronpH51THbIX cjJaK­

TOpOB, XOT51 6h1 nonyTHo c peweHHeM .npyr11x sonpocos, l!pe3Bbll!ai1HO 

Mano (Showman, 1975; Jahns, Neumann, 1981; Olech, Dudek, 1981; Goyal, 

Seaward, 1982; Man&1wesa, 1984; KiSzka, Kozik, 1986). Hccne.nosaHHH, cne· 

u11anhHO nOCI}5111\eHHbIX naTOMOpcjJonorHH nHwai1HHKOB, .no CHX nop He 

npOBOJJ.HTIOCb. 
Uen&JO .naHHOi1 pa60T&1 51BTI51noc& H3yl!eHHe naToMopcjJonornl!eCKHX 

H3MeHem1i1 y TIHWaHHHKOB OKpeCTHOCTei1 CaHKT·IleTep6ypra B He6naro· 

npH51THbIX 3KOTIOrHl!CCKHX ycnOBH51X. 

Hccne.nosaHHH nposo.n11n11c& B 30He 3Konor11l!ecKoro B03.JJ.ei1CTBHH 

CesepHOH CTaHUHH a3pauHH CTOl!HblX BOJJ. Ol!HCTHbIX coopy)l{eHHH IleTep· 

6ypra - B oKpecTHOCTHX CTaHUHi1 fopcKaH 11 On&rHHO, a TaK)l{e no TpaH· 

ceKTe ,,CesepHoe no6epe)i{he HescKoi1 .ry6&1-cT. fopcKa51-CesepHaH CTaH· 

L\HH a3pauHH CTOl!HbIX so.n". DbITIH HCnOTib30BaHhl MeTOJJ.HKH cjJnopHCTH· 

l!eCKOro HCCne.nosaHHH, reo60TaHHl!eCKHe MCTOJJ.bl ( TpaHCeKTHbIH MeTOJJ., 

yl!eT npoeKTHBHOro noKpb!THH rnnnoMaMH cy6cTpaTOB), MopcjJoMeTpHH, 

peHTreHocjJnyopecueHTHhIH aHan113 Ha co.nep)l{aHHe TH)l{en&1x Mernnnos 

B TannoMaX, CTaTHCTHl!eCKaH o6pa6oTKa .naHHbIX. 

ilHWaHHHICH C06HpanHCh C pa3TIHl!HbIX cy6cTpaTOB - KOpbl ,[lepeBheB, 

nottBhI, o6pa60TaHHOH .npeBeCHHbl, nHei1, sanyHOB, H B pa3TIHl!HbIX 
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MeCTOOfofTamrnx - B XBORHhIX H CMeIIIaHHbIX necax, Ha ccparHOBblX 6on o­

TaX, Ha 6epery 3aJIHBa, B nocenKax H B)lOJih .uopor, y oqHcTHhIX coopy)!(e­

HHii, pacnoJIO)!(eHHhIX B necy. Co6paHo, o6pa6ornHo H onpe.ueneHo CBhrrne 

400 o6pa3UOB JlHIIIaHHHKOB. IlpoBe)leHO 108 onHcaHHR npoeKTHBHOro 

noKpblTH5l 3nH¢HTHhIX JIHlliaHHHKOB, paCTYIUHX Ha CTBOJiax .uepeBheB Ha 

ypOBHe 120 CM OT noBepxHOCTH noqBhI, npH noMOIUH Kaa.upaTHOH ceTKH 

20 x 20 CM. Onpe.ueneHHe BH,llOB JIHlliaHHHKOB H Mop¢oMeTpH5I npOBO,llH­

JIHCb B na6opaTOpHblX ycJIOBHHX. IlaTOMop¢onornqecKHH aHaJIH3 co6paH­

HhIX o6pa3UOB ocymeCTBJI5IJIC5l n o CJie,llyIOIUHM npH3HaKaM: pa3Mepbl H 

¢opMa TaJIJIOMOB, H3MeHeHHe x apaKTepa n oaepXHOCTH TaJIJIOMa, 3HaqH­

TeJihHbie H3MeHeHH5l THCTHqHOll OKpacKH, HeKp03bI CJIOeBHIU, naTOJIOfH5l 

r eHepaTHBHbIX qacTeii. y .llBYX HaH6onee pacnpocTpaHeHHblX JIHCTOBaTh!X 

JJHIIIattHHKOB - Parmelia sulcata Tay!., Hypogymnia physodes (L.) Ny!. 

npOH3BO)lHJIOCb H3MepeHHe nnoma.llH nopa)!(eHHOH noBepxHOCTH c no­

MOIUbIO MepHOH ceTOqKH no.u 6HHOKYJI5IpOM npH yaeJIHqeHHH 8 x 2. nony­

qeHHbie .uaHHbie o6pa6aTbIBaJIHCb CTaTHCTH'leCKH. 

B paiioHe Hccne.noBamrn a 30He 3KonornqecKoro ao3,nelicTBHH CeBep­

Hoii cTaHUHH a3pauHH CTO'lHhIX ao.n oqHcTHhIX coopy)!(eHHH CaHKT-IleTep-

6y pra o6Hapy)!(eHO 62 BH,lla JIHlliaHHHKOB: 

Anaptychia ciliaris (L.) Korb. 
Bacidia circumspecta (Ny!. ex Vain.) Malme 
B. inundata (Fr.) Korb. 
Biatora helvola Korb. ex Hellb. 
Bryoria irnplexa (Hoffm.) Brode et D. Hawksw. 
Buellia discifonnis (Fr.) Mudd 
Caloplaca holocarpa (Hoffm. ex Ach.) A. E. Wade 
C. lobulata (Florke) Hellb. 
Candelariella aurella (Hoffm.) Zahlbr. 
C. vitellina (Hoffm.) Milli. Arg. 
Cetraria chlorophylla (Willd.) Vain. 
C. sepincola (Ehrh.) Ach. 
Chaenotheca chrysocephala (Turner ex Ach.) Th. Fr. 
Ch. ferruginea (Turner et Borrer) Mig. 
Cladonia botrytes (K. G. Hagen) Willd. 
C. cenotea (Ach.) Schaer. 
C. coniocraea (Florke) Spreng. 
C. comuta (L.) Hoffm. 
C. fimbriata (L.) Fr. 
C. furcata (Huds.) Schrad. 
C. subulata (L.) Weber ex F. H. Wigg. 
Evemia pruna.sri (L.) Ach. 
Hypocenomyce scalaris (Ach.) M. Choisy 
Hypogymnia physodes (L.) Ny!. 
Lecania cyrteila (Ach.) Th. Fr. 
L. dubitans (Ny!.) A. L. Sm. 
L. fuscella (Schaer.) A. Massa!. 
L. prasinoides Elenk. var. suaveolens Elenk. 
Lecanora allophana Ny!. 
L. argentata (Ach.) Malme 
L. carpinea (L.) Vain. 
L. crenulata Hook. 
L. hagenii (Ach.) Ach. 
L. irnpudens Degel. 
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L. pulicaris (Pers.) Ach. 
L. symmicta (Ach.) Ach. 
Lecidella euphorea (Florke) Hertel 
Lepraria incana (L.) Ach. 
Melanelia exa.speratula (Nyl.) Essl. 
M. septentrionalis (Lynge) Essl. 
Neofuscelia verruculifera (Nyl.) Essl. 
Opegrapha herpetica Ach. 
Pannelia sulcata Taylor 
Panneliopsis ambigua (Wulf en) Ny!. 
Peltigera canina (L.) Willd. 
P. didactyla (With.) Laundon 
P. polydactyla (Neck.) Hoffm. 
P. rufescens (Weiss) Humb. 
Phaeophyscia ciliata (Hoffm.) Moberg 
Ph. orbicularis (Neck.) Moberg 
Physcia adscendens (Fr.) H. Olivier 
Ph. dubia (Hoffm.) Lettau 
Ph. stellaris (L.) Nyl. 
Ph. tenella (Scop.) DC. 
Physconia distort& (With.) Laundon 
Rinodina exigua (Ach.) Gray 
Scoliciosporum chlorococcum (Graewe ex Stenh.) Vezda 
Usnea hirta (L.) Weber ex F. H. Wigg. 
Vulpicida pinastri (Scop.) J.-E. Mattsson et M . J. Lai 
Xanthoria fallax (Hepp) Arnold 
X. parietina (L.) Th. Fr. 
X. polycarpa (Hoffm.) Th. Fr. ex Rieber 

no TpaHCeKTe ,,CeBepHoe no6epe)l(be HeBCKOH ry6bl-CT. fopcKa51-
CeBepHa51 CTaHUH51 a3paUHH CTOtJHbIX Bo.n" npoHcxo.nHT 3HatJHTenbHOe 
yMeHbIIJeHtte <rncna BH.UOB 3IlH¢HTHblX nHwaHHHKOB (Ha no6epe)l(be npOH3· 
pacTaeT 22 BH.na, a y CeBepttoH: cTaHUHH a3pauHH Bcero 3 BH.Ua - Lecanora 
hagenii, Parmelia sulcata, Hypogymnia physodes) (pHc. 1). 
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P1-1c. 1. rpaqrnK H3MeHeHHH •mcna BHnOB 3nmpHTHb!X nmnai1HHKOB no TPaHceKTe 
,,CeBepHoe no6epelKbe HeBCKoi1 ry6bI-CT. ropcKaH-CeBepHaH CTaHUHH a3pa u1-11-1 
CTO'lHhIX Bon": N - '!1-1cno B1-1noB n1-1mai1H1-1KoB; I - paccTOHHHe OT no6epelKbH no CTaH· 

UHH a3paUHH (KM). 
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P11c. 2. fpacjmK H3MeHeHHR npoeKTHBHOro noKphITHR Parmelia sulcata (1) H Hypogym­
nia physodes (2) no TpaHceKTe ,,CeaepHoe no6epeJKbe HeacKoi1 ry6h1-<:T. ropcKaR­
CeaepHaR CTaHUHR aJpaUHH CTOtJHhIX soa": S - npoeKTHBHoe noKphlTHe (%), I -

paCCTOHHHe OT no6epeJKb5I )'.10 CTaHUHH a3paUHH (KM). 

P11c. 3. Y!aMeHeHHe THflHtJHOH oKpacKH TannoMa Parmelia sulcata, nopaJKeHHb1e 
yqaCTKH. 
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P1-1c. 4. HeKp03 TannoMa Hypogymnia physodes. 

CHHJKaeTcH o6mee npoeKTHBHoe noKpbITHe 3n:mjmTHhIX JJHIIIaHHHKOB 

no TpaHCeK Te OT 3aJIHBa K TIOTeHI.1HaJJhHOMY HCTOqHHKY 3arp513HeHHH: 

HX npoeKTHBHOe noKpbJTHe B necy paBHO 60.0 %, y CTaHUHH a3p aUHH -

14.4, Ha no6epelKbe - 14.0 %. H XOTH ,IlJIH OT,IleJJhHblX BH,IlOB 3TOT noKa-

3aTeJJh 3HaqHTeJJhHO BapbHpyeT (HanpHMep, ,nnH Parmelia sulca ta OH 

COCTaBJJHeT 80.0 % B necy, 10.0 y oqHCTHblX coopyJKeHHH H 5.0 % Ha no­

C-epe)Xbe), o6maH TeH,neHUHH yMeHhllleHHH npoeK THBHOfO noKp blTHH co­

xpaHHeTCH (p:ttc. 2). 
OtMel!aeTcx yBem1qeHHe pa3Mepa nopa)!(eHHhIX y qacTKOB cnoeBHl.U 

JrnIIIaiim1KOB no TpaHceKTe. HanpHMep, y Hypogymnia physodes Ha n o -

6epe)!(be TaJJTlOM HOpMaJJhHhIH, B 4 KM 0 1' CTaHI.IHH a3paUHH n o pa)f{eHHC 

.nocrnraeT 9 % nnoma.neii rnnnoMoB, y crnHUJU'l a3pauHH y)!(e 52 %. 
Ilw;ma.nh nopa)!(CHHhlX yqacTKOB TannoMa H paCCTOHHHe OT HX MeCTO­

npOH3paCTaHH51 .no noTeHUHaJJhHOro HCToqHHKa 3arp513Hemrn CBH3aHhl 

n pHMOH KOppeJI5IUHOHHOH 3aBHCHMOCThlO: K03<P<lnuui:eHT KOppem1umi: 

,nJJH Hypogymnia physodes cocrnanHeT 0.88, ,nnH Parmelia sulcata -
0.28. 

nnoma.Ilh )Ke nopa)!(eHHhIX ytiaCTKOB TaJJJJOMa H p a3Mep b! HX ,IlHaMeT­

pOB CB513aHhl ropa3,Il0 6onee cna6oii KOppeJJHUHOHHOH 3aBHCHMOCThlO: 

K03<P¢nn.1weHT npHMOH KOppeJJHIJ.HH ,nJJ5I Hypogymnia physodes B ,naHHOM 

CJIY''l:ae COCTaBJJ51eT 0. 13, a ,IlJIH Parme/ia su/cata - 0.06. Ilo·BH,IlHMOMy, 

nnoma.nI> nopa:>KeHJAH TaJJJJOMOB y muuaHBHKOB B 60JihllleM Mepe 3aBHCHT 

OT cren eHH B03,UeHCTBHH HCToqBHKa 3arp.H3HeHHH H paCCTOHHHH OT Hero, 

q eM OT B03pacrn cnoemnu. 

Ha 3TO )Ke yKa3hIBalOT ,naHHb1e peHTr eHo<j>nyopecueHTHoro aHanH3a 

no co.neplKaHHIO T5IlKeJJhIX MeTannos B TannoMax. H aH60JJhIIIee conep :lKaHHe 
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P11c. 5. l13MeHeH11e xapaKTepa nosepxHOCTH TannoMa Hypogymnia physodes (noRs ne­
HHe 6yropqa TOCTH). 

cmrnua, UHHKa, HHKemr, Ko6arrbTa, JKeJie3a, Maprattua OTMeqarroch y o6-

pa3UOB, co6paHHhIX B6Jil13f! Qqf!CTHhlX coopylKeHHH, TaK JKe KaK 11 HaH-

6orrhwee qf!CJIO MopcjJorrorf!qecKHX OTKJIOHeHHH fl 6orree BhipalKeHHhIH 11X 

xapaKTep. 
IlpH pa3Bf!Tflfl B 3arp5I3HeHHhlX cjJHTOUeH03aX y JIHWaHHHKOB B03-

Hl1KaeT pH,ri: rraToMopcjJorrornqecKHX H3MetteHl1H. Ha6mo,ri:a10TC5! 3Ha­

qf!TeJihHP>Ie 113MeHeHH5l Tl1ITWIHOH OKpaCKH TaJIJIOMOB (y l 00 % TaJIJIOMOB 

Cetraria chlorophylla, 48 - Parmelia sulcata, 33 - Evernia prunastri, 29 -
Physcia adscendens, 22 - Vulpicida pinastri, 17 - Hypogymnia physodes, 

16 - Physcia stellaris, 14 - Xanthoria parietina, 8 % - Cladonia conio­
craea) . Harrp11Mep, y Parmelia sulcata BMecTo T11rr11qtto cepoJ;i 0KpacK11 

crroeBmu rroHBJI5leTrn po3oBaH 11rr11 6yposaTaH (p11c. 3), y Hypogymnia 

6 3aica3 N° 3445 

physodes BMecro cephix crroeBmu Marr11-

ttoso-6yposaTh1e, rroqeptteHHe TarrrroMa 

Ha6rr10,ri:aeTrn y Physcia stellaris, rro6ype­

HHe qacT11 crroesmua y Xanthoria parieti­
na 11 T. ,0. 

0TMeqaeTC5l HeKP03 21 % TaJIJIOMOB 

Parmelia sulcata, 17 - Physcia stellaris, 
13 % - Hypogymnia physodes (p11c. 4). 

P11c. 6. 3Ha'l11TenhHOe yMeHhIIIeH11e pa3Mepa 
TannoMa Evernia prunastri. 
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P11c. 7. CTpon11qmKau11H an0Teu11es Lecanora allophana. 

H 3Mem1eTc5! xapaKTep nosepxHoCTH rnnnoMa, no51sn5leTC5! 6yrop•rn­

TOCTh y 2 % cnoesm1\ Hypogymnia physodes (p11c. 5). 
3 Hal.JmenhHO yMeHhWaJOTC51 pa3MepbI cnoeBH!l\ (rnnnoMbI a 10-20 pa3 

M eHhWe 06hil.JHOro) y 3 BH,llOB KYCTHCTbIX nHwaHHHKOB - 100 % TannOMOB 

Evernia prunastri, Bryoria imp/exa, Usnea hirta (p11c. 6). 
Ha6nJO,llaeTc51 oTcyTCTBHe rnMeHH51 a an0Teu115lx y 4 % rnnnoMos Leca­

nora argen tata, HMeeT MeCTO nponmpHKaUH51 an0Teu11es y 7 % rnn.TIOMOB 

Leca nora allophana (pttc. 7). 
TaKHM o6pa3oM, a 30He B03,lleHCTBH51 CesepHoii CTaHUHH a3pau1111 

Ol.JHCTHb!X coopyJKeHHH Ha6nJO,llaeTC51 3Hal.JHTeTibHOe BTIH51HHe He6naronpH-

51THb!X 3KOTIOfHl.JeCKHX ¢aKTOpOB Ha TIHWaHHHKH, KOTopoe BblpaJKaeTC51 

B CHHJKeHHH l.JHCna BH,llOB H npoeKTHBHOro noKpb!TH51 3nH¢HTHhiX n11waii­

HHKOB, 3Hal.JHTenbHOM yMeHbWeHHH pa3Mepos KYCTHCTb!X nmnaHHHKOB, 

ysenHl.JeHHH nnoma.IIH nopaJKeHHb!X y'laCTKOB cnoeBH!l\, H3MeHeHHH TH­

mfl.JHOH OKpaCKH TaTITIOMOB H HeKp03ax HX, H3MeHeHHH xapaKTepa nosepx· 

HOCTH rnnnoMOB, OTCYTCTBHH fHMeHH51 y anoTeuv.eB, nponH¢HKaUJrn ano­

TeUHeB. TiaTOMOp¢onorHl.JeCKHH aHaTIH3 rmwaHHHKOB MQ)KeT HCnOTib30-

BaThC51 npH oueHKe 3KOTIOfHl.JeCKOro COCT051HH51 OKpyJKaJOmeii cpe,llb!. 

D11TepaTypa 

r on y 6 K o Ba H . C . , Man hi we Ba H . B. BnHHHHe pocTa ropolla Ha n11wai1· 
HHKH H flHXeHOHHJlHKaUHH a TMOCcpepHblX 3arpHJHeHHH r. KaJaHH // BoTaH. lKypH. 
1978. T. 63, N° 8. - Manh1w e sa H. B. BnHHHHe aTMoccpepHblX JarpHJHeHHH Ha­
n Hwai1HHKH ropolla KaJaHH I I Ma Tep11anh1 K VII CHMnOJHYMY np116anTHHCKHx H 
6enopyccKHx MHKonoros 11 n11xeHonoroB. B11nbH10C, 1977. - Manh1wesa H. B. 0 6 
oco6eHHOCTHx Mopcponorw-iecKoro cTpoeHHH n11wai1HHKOB s ropoJlCKHx ycnos11Hx I I 
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Te3. noKn. VII KOHcP. no cnopoBhIM pacT. CpenHeii A3HH H Ka3axcTaHa. AnMa·ATa, 
1984. - Goy a 1 R., Se award M. R . Metal uptake in terricolous lichens. II. Effects on 
the morphology of Peltigera canina and Peltigera rufescens //New Phytol. 1982. Vol. 90, 
NI. - Jahns H. M ., Neuma nn K. Flechtenwachstum im Frankfu rter Raum // Na­
tur und Mus. 1981. H. 111, N JO. - K iS z k a J . , Kozik R. Rozmieszczenie i degeneracja 
plech gatunrow porostow (Lichenes) z rodzaju Usnea wpotnocnej czesci Puszczy Sando­
mierskiej jako obraz degradaci ji zbiorowick lesnych // Rocz. przem. 1986 (1988). T. 24. -
01 e ch M., Dudek K. Epiphytic lichens of Skawia (Southern Poland) // Zesz. nauk. 
UJ. Pr. bot. 1981. N 8. - Showman R. E. Lichens as indicators of air quality around 
a coal-fired power generating plant// Bryologist. 1975. Vol. 78, NI. 

M. A. IloTameea M. A. Potasheva 

BTIH51HHE A3POTEXHOfEHHhlX BhlEPOCOB KOCTOMYKUICKOro 
fOPHO-OEOr ATHTEJihHOfO KOMEHHA TA HA 3IIH<l>HTHhlH 

TIHUIAHHHKOBhlH UOKPOB COCHhl 

DE INFLUXU EJECTIONUM AEROTECHNOGENARUM 
COMPLEXUS MINERAE CONCENTRANDAE DESTINA TI 
KOSTOMUKSHENSIS IN LICHENES EPIPHYTICOS PINI 

TI11waH:H11K11, oco6eHHO 3n11¢11THh1e, o6na.uaroT BhICOKOH qyecTB11Tenh· 

HOCTb!O K pa3n11qHoro po.ua npOMhIWneHHhIM 3arp513HeHl151M 11 nOTOMY 51B· 

D51!0TC51 06u~enp113HaHHhlMl1 11H.U11KaTOpaMl1 KaqecTBa OKpy)f{a!Oll.1,eH cpe.Uhl. 

B HacToHll.1,ee speMH HaKorrneH o6wttpHhIH MaTep11an no .uaHHoH: npo6neMe 

(Ferry et al. , 1973; HHcaposa, 1982; MaprnH, 1984; Tpacc 11 .up., 1987; MHca­

posa, MHcapos, 1989). 0.uHaKo 6onhWl1HCTBO 11ccne.uosaHHH nposo.u11TC5! 

OKono 3M11TeHTOB, .ueikTBY!Oll.\11.X .umnenhHOe speMH Ha Teppl1TOp1151X,·r.ue 

s npouecce .uerpa.uauHH nttwaH:Hl1KOBhIH noKpos npowen see ocHOBHbie 

CTa.ll1111, BKnroqa51 o6pa30BaHl1e n11waHHl1KOBOH nyCThlHl1 (Ji.irging, 1975; 
Laaksovirta, Olkkonen, 1977, 1979; KproqKos, MaKapoea, 1989; fopwKoB, 

1991 ). Oco6b1H: HHTepec, c Hawe ii TOqK11 3peHHH, npe.ucrnsnHeT 113yqeHHe 

l13MeHeHl1H, npOl1CXO.U5lll.\11X B CTpyKType n11xeHoueH030B Ha paHHl1X CTa· 

.Jll151X HX HHTOKCHKaUH11, qTo 11 51BHIT0Ch npHqHHOH npose.ueHH51 HaCT051ll.1,11X 

ttccne.uosaHHH. 
TeppttTop11H 3ana.nHoH: qacT11 Kapen1111 .no He.nasHero speMeHH Mano 

no.nsepranach aHTponoreHHOMY so3.ueiicTB11!0. B 1982 r. B paH:oHe KocTo· 

MYKWl1 BCTymrn B CTpoH: KpynHhIH npOMhIWneHHh!H KOMnneKC, 51.IJPOM 

KOTOporo 51BnHeTC51 ropH0·06oraT11TenhHh!H KOM6HHaT no npOl13BO.UCTBY 

)f{ene3opy.nHhlX OKaThIWeH. 113 6onee qeM 60 Th!C. T 3arp513HeHHhIX se· 

ll.1,eCTB, e)f{ero.nHo BhI6pachrnaeMh!X npe.nnpHHTHeM, CBhIWe 90 % COCTaBnH· 

eT cepHHCThIH ra3, oKono 7 % - TexHoreHHaH nhrnh, o6orameHHaH )f{ene· 

30M. C 1986 r. corpy.nH11KaMH MHCTHTyTa neca KapenbcKoro HU P AH 
s e.nyTCH KOMnneKCHhie 11ccne.noeaHH5l no tt3yqeH11!0 BnHHHl151 BhI6pocos 

KOCTOMYKWCKOro rOKa Ha neCHhie 6ttoreoueH03hl. B paMKax 3TOH 
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