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JKONOr0-rEHETHYECKAA AUATHOCTURA COCTOAHMA U METObI
BOCCTAHOBNEHWA NONYAALNA HUBOTHLIX FOPOJICKMK 0COB0 OXPRHAEMbIX
NPHPOAHLIX TEPPUTOPHA (HA NPUMEPE MOAENbHbIX
BUAOB B rOPOE MOCKBEY'

IKOJIOTO-TeHeTHUECKasl TUATHOCTUKA COCTOSHUS TOMYJIAIUN BKJIIOUAET:

OLIEHKY pa3Ho00pa3usA reHO(MOHIA W IPOTHO3 JUTHTEIBHOCTH CYIECTBOBAHHUA

TIOTYJISAIUN, KOTOPBIN JaeTcsi Ha OCHOBAaHUHU UX 3(QPEKTUBHON YHCIIEHHOCTH.
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Beeaenue

OnHa u3 HanboJIee aKTyaJIbHBIX MPO0JIEM COBPEMEHHOCTH — COXpaHeHHe OMOpa3Ho-
00pasus SKOCHUCTEM AHTPOIOTEHHBIX M ypPOAHMU3WPOBAHHBIX JIAHAIIA(DTOB, 3aHUMAIOIINX
Oosiee 60% TEPpPUTOPUU IUIAHETHI. B aHTPOIIOTeHHBIX JIaH/mAadTax OropazHooOpasue co-
XpaHseTcs, TJIAaBHBIM 00pa3oM, Ha 0co00 OXpaHsAEeMbIX IPUPOIHBIX TeppuTopusax (OOIIT).
[Tpuuem, B mocsefHee AECATUIIETHE CTAJTd aKTUBHO CO3/IaBAaThCA TOPOJACKHE 0CO0O0 OXpa-
HsieMble IIPUPO/IHbIE TEPPUTOPHUHU, PACIIOJIATAIOIIHECS B YCIOBUAX IpeAeIbHO parMeHTH-
pOBaHHOTO JiaHAIIadTa, B KOTOPBIX /IO IIOCJIETHETO BPEMEHH TaK’Ke OCYIIEeCTBJISLIach HC-
KJIIOUUTEJIbHO TEPPUTOPHAIbHASA OXpaHa ObuopasHoobpasus [1, 2]. B MockBe co3zjaHa ceThb
ropoackux OOIIT, oxBatbIBarolux 0KoI0 16% Tepputopuu ropozaa. OxHako, npobiaema yc-
TOHYMUBOTO COXpaHEeHHs OMopa3zHOOOpa3usi U, MPeEXK/Ie BCEro BUIOB JKHUBOTHBIX, B paMKax
TPaJIMIIMOHHOTO IO/IX0/la B HUX He ObLyia perreHa. /[oJis McUue3aroniux BUI0B ITO3BOHOYHBIX
JKMBOTHBIX, BHECEHHBIX B KpacHy10 KHUTY ropoia MOCKBBI, COCTABJISET: MJIEKOITUTAIOIINX —
40%, Tun, — 50%, pentwiuil — 60%, amdubuit — 70%. B EBporie 1oy yrpo3oii ncuye3HoBe-
HUS HaXOZUTCS OT 40% 10 70% BUIOB JKUBOTHBIX, oOuTatonux Ha ropoackux OOIIT [3].

MmsorosietHue (¢ 1975 T.) UCCIEI0BAHUA JUHAMUKN TeHODOH/Ia MOMYJIAINN MOJIEITb-
HBIX O0BEKTOB (3KUBOTHBIX), OOUTAIONIUX B YCJIOBHAX aHTPOIIOTEHHOU (hparMeHTalny JIAH/I-
madTa Mocksbl 1 [1oMOCKOBBA [4-8], mOKa3aIu, YTO TPaAUIIMOHHBIN ITOAXO0/ K OXpaHe O1o-
pa3HoO0Opa3usi, CBI3aHHBIN C BbIIEJIEHHEM 3aI0BEAHBIX TEPPUTOPUH (ITAPKOB, 3aKa3HUKOB U
JIPYTUX 0CO00 OXpaHsIEMBIX IIPUPOJIHBIX TEPPUTOPHI), B YCIOBHUAX (PparMeHTHPOBAHHOTO
sagamadTa He J0CTaTOYeH I 00ecliedeHrsl YCTOMYUBOTO COXpaHeHUs 6Mopa3HO0Opasus,
SIBJISIIOIETOCS] OCHOBOM YCTOMYHBOCTH T'OPOJICKHMX SKOCUCTEM. DTO CBSI3aHO C PE3KUM H3MeEHe-
HHEM COCTOSTHHS TeHO(OH/Ia OXpaHsAEMbIX MEJKUX U30JIUPOBAHHBIX TOPOJICKHX IOITYJISITUMN,
IIPOUCXOJISAIIEr0 BCJIE/ICTBUE OTPUIIATENIBHBIX M€HETHYECKUX ITPOIECCOB — Jipelia TeHOB U

1 PaboTa BBINTOJTHEHA 32 CUET TOCYAAPCTBEHHOIO IIesIeBOro (pmHaHCHpOBaHUA [lerapramMmenTa
IIPOPOJIOIIOIB30BAHMSA U OXPAHBI OKPY’Kalolel cpe/ibl ropoia MOCKBBIL.
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uHOpuuHra [9-11]. IIpoBenénHas oneHka coctossHus reHodoHAa (Ha 6a3e BIEpBbIE CO3/IaH-
HOH CHCTEMBI TOPOJICKOTO HKOJIOTO-TeHETHYECKOTO0 MOHUTOPUHTA B T. MOCKBE) BBISIBIJIA PE3-
Koe o0esiHeHMe (J1070%) pa3HooOpa3usi reHodoH1a 6osiee 50% TOPOACKUX MOIYJISIUN MO-
JIeJIbHBIX BUZIOB JKUBOTHBIX, I10 CDAaBHEHHIO C 3TAJIOHHBIMHU ITPUPOIHBIMU [5, 6].

I pereHusi mpo6jieMbl YCTOMYHUBOTO COXpaHEeHUs OMOpa3HOOOpa3usi aHTPOIIOTEH-
HBIX SKOCHCTEM aBTOpPaMH ObLI pa3pabOTaH DKOJIOTO-TeHETHYECKUH MOIX0/T (MeTO0I0THS,
KOHIIEMITUA, CTPaTerusi, TEXHOJIOTHUH), alTpoONpPOBaHHBIH [4, 8] B cucreme ropoackux OOIIT,
YUYUTHIBAIOIINN COCTOSTHHE SKOCHUCTEM Ha IOIYJIAIMOHHO-TEHETUUYECKOM YPOBHE MIX OPTaHHU-
3aIUy ¥ Te HeoOpaTUMble U3MeHeHUs TeHO(OH/1a, KOTOPhIE BO3HUKJIN B Pe3yJIbTaTe aHTPO-
noreHHON dparmenTanuu jaHamadra. Ero paspaboTka Hayasach 0OJTHOBPEMEHHO C CO3/1a-
HHUEM B HayaJie 21 BeKa TOPOJICKHX 0CO00 OXpaHsIeMbIX TEPPUTOPUH B T'. MOCKBe, KOT/Ia BO3-
HUKJIa Mpo0JyieMa COXpaHeHUsI U BOCCTAHOBJIEHUS X OMOpa3HOooOpa3us, KOTopasi cTajia pe-
IaThCA B paMKaX rOCyJapCTBEHHOHW IPOTpaMMHbI 10 «BoccraHOBIeHHI0 6MOpa3HO0Opasus
ropoga MockBbI» (2002-2003rT). KoHIenius u cTpaTerus oxXpaHbl Jiisi ypOaHU3HUPOBAH-
HBIX TEPPUTOPHUI HA 3TOM YPOBHE JI0 ITOCJIETHETO BPEMEHH OTCYTCTBOBAJIA.

DKOoJIOTO-TeHeTHYecKHi 1oaxo/l [8] k oxpaHe Omopa3zHOOOpasusi aHTPOIOTEHHBIX
HKOCHCTEM, BKJIIOYAET IMAaTHOCTUKY COCTOSIHHUSI SKOCHCTEM (IIPOTHO3 U OIIEHKY COCTOSTHHS
reHO(OH/1a) ¥ TeHETHYECKHE METO/Ibl BOCCTAaHOBJIEHUS (03/I0POBJIEHHS) reHO(DOH /1A KITF0Ue-
BBIX U MCYE3AMIIUX BUJIOB OXPaHIEMbIX dKocHcTeM. IIpoBe/ieHIEe OLIEHKU MO3BOJISAET Olle-
HUTDH CTENeHb OTKJIOHEHUS TeHEeTUUYECKUX MMapaMeTpoB (IOMyJIsIUii) aHTPOIIOTEHHBIX KO-
CHCTEM OT IPUPOJHBIX (3TAJIOHHBIX), a TaKKe JaTh IPOTHO3 CTEIIEHU UX YCTOMYHUBOCTH U
HAMETHUTD CTPATErHI0 UX CTAOMIN3aIlNH U BOCCTAHOBJIEHHUS.

Takum 00pa3oM, 5KOJIOTO-TeHETHYECKUH acCIleKT COXpaHeHUs OMopa3HOoOOpasus 3a-
KJIIOYaeTCs B COXpPAaHEHWH U BOCCTAHOBJIEHWH TeHOMOH/IA MOMYJISINI C IIOMOIIBI0 OPTaHU-
3aIlUU UCKYCCTBEHHBIX IIOTOKOB F'E€HOB.

leHeTnueckuil Apeid B MOMyJAIUAX MOKET ObITh YPaBHOBEIIIEH HMCKYCCTBEHHBIMH
MUTPAIUAMH [12]. DTO TEOpETUUECKOE TOJIOKEHHE SBJISETCS OCHOBOIIOJIATAIONUM JIJIS pas3-
PabOTKH 5KOJIOTO-TEHETUUECKOTO aCIeKTa CTPaTErMH COXpaHEHUs OMopa3zHOOOpas3us oxpa-
HSIEMBIX 9KOCUCTEM ypOAHHU3UPOBAHHBIX JIAH/IADTOB, T.K. 00BACHSET, KAKUM 00pa3oM ObI-
CTpble TeHeTUYeCKe U3MeEHEHHs, MPOUCXOAIINE B MEJKUX U30JUPOBAHHBIX MOIYJIAIUASIX
BCJIEZICTBUE Apelida reHOB 1 MHOPUIMHTA, MOTYT OBITh 3aMe/IJIEHbI HJIH ITPEKPAIIleHbI.

[ToTOK TeHOB He M3MeHsIeT 3HaUeHHs YaCTOThI ajUIeJiell y BH/Ia B IIEJIOM, a U3MEHSIET
YaCTOTHI B IIOKOJIEHUSAX TOMYJISIIAI, €CJTH OHU Pa3JINYHbBI Y IOHOPOB U PEIUITHEHTOB.

Teopernueckuii aHamu3 [13, 14] MO3BOJISIET YTBEPIKATh, YTO CKOPOCTh MHUTPAIUU
mopsiika 1-2 ocobell Ha ITOKOJIEHHE IIpeIoTBpaIIaeT AelicTBue Apetida reHoB. OHAKO 1A
1leJIell BOCCTAHOBJIEHUS TIOIMYJIAIUN >KMBOTHBIX aHTPOIIOTEHHBIX HKOCHCTEM TaKOHU ITOTOK
SIBHO HEJ0CTATOUYEH, TaK KaK reHo(OH I OOJIBIITMHCTBA HCCIE€OBAHHBIX MOMYJISAINN HAaXO-
JIUTCSI B KDUTUUECKOM COCTOSTHUH.

I Toro 4TOOBI IJIAHUPOBATh OOOTAIlleHHe TOIYJIAINN, HEOOX0AUMO YYECTh, YTO
U3MeHEHHe YaCTOThI TeHa BhIYUCIsAeTcs 1o popmyite [15]:

Ag = m (pogm — Pmqo), (1
i€ Po, Jo— YACTOTHI TEHOB B TOPOJICKOH IOIYJISIIUH; Pm, m — YaCTOTHI T€HOB B TPYIIIIE UM-
MHTPAHTOB; M — BHOCUMOE KOJINYECTBO UMMUTPAHTOB.

[Tpu opraHuU3aIuy UCKYCCTBEHHOTO IMOTOKA F€HOB YHCJIO MUTPAHTOB OIIPEIeJIsIeTCs
KOHKPETHBIMU CPOKaMH{ BOCCTAHOBUTEJIBHBIX PAaOOT W 3aBHUCUT OT COCTOSHUSI TeHO(OH/a
BOCCTAaHABJIMBAEMBIX U IOHOPCKUX ITOITYJIAIHH.

OpHako, HEOOXOMMO ITOMHUTD, YTO HMCKYCCTBEHHAs MUTPAIlHsA, HeoOXOoaumasi JiJIs
BBDIKHUBAHUs IOIMYJIAIUNA KUBOTHBIX B aHTPOIIOTEHHBIX JIaHAMadTaX, OKa3biBaeTcs (akTo-
pOM, MIPEKPAIAOIUM 3BOJIIOIIMOHHBIE U3MEHEHU B 3TUX MOy IAnusX. He BbI3bIBaeT co-
MHEHHUsI, YTO B HACTOsIIee BPEMS MCKYCCTBEHHBIM ITOTOK I'€HOB Jae€T BO3MOXKHOCTb COXpa-
HUTh T€eHeTUUECKOe pa3HOOOpa3ue B KauecTBe HE0OXOAUMOTO UCTOUHUKA JIJIsT OYAyIIUX 5BO-
JIIOLIMOHHBIX N3MEHEHUH.

[Toapo6HO pe3yJsIbTaThl OIIEHKU COCTOSIHHSA TreHodoH/a [5, 6], comeprkaiiue oOIImp-
HbIe TaOJIUITbI, HET HEOOXOAUMOCTH H3JjIaraTb. Mbl IPEJACTaBUM JIUIIIb OCHOBHBIE METOIUKU
¥ UTOTOBbIEe 0000IIAOIINE JAHHBIE IIPOTHO3a U OIEHKH COCTOSTHUs TeHOMOH/1a, He0OX0 TH-
MbIe B KQUeCTBE OCHOBBI JIJIs1 pa3pabOTKH MTPAKTUYECKUX PEKOMEH/IAINI 110 03/I0POBJIEHHIO
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reHO(OH/Ia TOIMYJIAIUHA KUBOTHBIX. KpoMe TOro, mpuBe/eHbl OPUTHHAJIBHBIE JIAHHBIE Pe-
3yJIBTATOB SKCIIEPUMEHTA 10 0boTaIieHuo (03/J0POBJIEHHIO) TIOMYJISIIUHN C 9POAUPOBAHHBIM
reHo(OH/IOM.

MarepuaJ u MeTOAbI UCCIEOBAHUS

Marepuas. Co3naHHas BIiepBble B Poccuu v B MHpe crcTeMa TrOpOCKOro 3K0JIOTO-
TreHEeTHYECKOT0 MOHUTOPHHTA IOIYJIAIUN MOJIEJIbHBIX BUIOB }KUBOTHBIX COCTOUT U3 36 TO-
mysisnui, u3 Hux 21 nomyssanusa u3 OOIIT ropoga Mocksel. Beero o6cieoBaso 20 mormysisi-
U KyCTapHUKOBBIX YJIMTOK, U3 KOTOPBIX 12 obuTtatoT Ha OOIIT r. MockBbl, U 16 TMOIyJIs-
U OYPBIX JIATYIIEK, U3 HUX 9 TOPOACKUX MOy snui. OcTasbHbIE MOMYJISINN KUBOTHBIX
ObLTH coOpanbl B 5 myHKTax CeBepo-3amagHoro ITogmockoBbsi, HoBropoackon u Kamy»k-
ckoi obsactsax. Beero uccyemoBano 6osree 30000 paKOBUH MOJLUTIOCKOB U 00Jsiee 9000 0COo-
Oeli meTozioM 3sekTpodopesa (1975—2005 IT.), U3 HUX OKOJIO 3000 YJIUTOK — IO 13 IOJIU-
MOp(}HBIM U30(EepMEHTHBIM JIOKycaM (2002—2003 1T.). VccienoBaHo 554 JIATYIIKA 10 7
oJIMMOP(GHBIM JIOKycaM, 21 aJIIesio.

MeToauKa OIEHKH COCTOSIHUS TeHOMOHJA TOPOICKUX TMOIYJAIUN KUBOTHBIX 3a-
KJIIOUAEeTCsA B CPAaBHEHUU COCTOSIHUSA MX TeHOPOHA ¢ reHOGOH/IOM KPYIHBIX IPUPOJIHBIX
STAJIOHHBIX MOIYJIAIUHN 110 OJHUM U TEM 2Ke JIOKycaM [5].

OreHKa reHEeTUYeCKOro pa3HOOOpa3us MOIyJIAIUN MPOBOMIACh HA OCHOBE 3HaYe-
HUH YacTOT aJUlesield WCCJIEOBAHHBIX T€HHBIX JIOKYCOB, SBJISIOIIUXCS KOJMYECTBEHHBIMU
rmapaMeTpaMu IOy AU [6].

PacueT mporsosa JIUTETbHOCTH CyIIIECTBOBAHUS IOIYJIAIIUH IPOBEAEH B COOTBETCT-
BHuU ¢ popmysoi, mpegmoxkeHHon M.3. Cyneem [16]:

t=1.5 Ne, (2)
rze t — gucsio nokosieHul, Ne — s deKkTuBHasA YUCIEHHOCTD MOIMYJIAIUH.

JIns cocTaBieHHs MMPOrHO3a He0OX0AUMO 3HaHUeE 3(PHEKTUBHON YHUCIEHHOCTH TOITy-
JISAILIAU, TO €CTh KOJIMYECTBA 0COOEH, JOCTUTIIINX PENPOYKTUBHOTO Bo3pacTa. OHA BHIUUCIIA-
eTcs 1o popMyJie, BbIBEZIEHHON Ha OcHOBaHUM dhopmyJbl Paiira [9 ]:

[}
Ne_4NueN, (3)
N, +N,
rae N. — addekTruBHASA YUCAEHHOCTh NOMYJIAINUA, Nim — YUCJI0 caMI0B, Nf— YMCJIO CAMOK.

JlOCTOBEPHOCTD CJIBUTA YACTOT aJUIEJIEH B HKCIIEPUMEHTE OIIEHUBAIACH C TIOMOIIBIO
Kpurepus y-kBajzipat u F-kpurepus @umepa [17].

Pe3yabTaThl HCCIEJOBAHUA

PesysbTaThl WCC/IeIOBAaHUSA BBISABHIJIN, YMEHbBIIIEHUE T'€HETHYECKOTO Pa3HOOOpas3us
77% TOMYJISIIUI )KUBOTHBIX B Topozie MockBe u 23% nomysisiniuii B [IoiMockoBbe 6otee, uem
Ha 50% [5, 6]. BeIsiBJI€eHBI IPUYUHBI U MEXaHU3M YMEHbBIIIEeHUs] TeHETHYEeCKOTO pa3Hoobpa-
3US MOMYJIAIUN — Apeld reHOB U WHOPUJIMHT, aKTUBU3UPYIOIIHECsS BCJIEJICTBHE aHTPOIIO-
TeHHOU dparMeHTanuu Jauamadgra.

BpemeHHO! porHO3 cyilecTBOBaHUA momysAnuil Ha ropoackux OOIIT paccuutan
[0 pe3yJbTaTaM MOHHUTOPHHTA YMCJIEHHOCTH, BO3PDACTHON U IOJIOBOU CTPYKTYPHI IOITYJIA-
nui (1Mo JaHHbIM 2002—2003 1T.) [8]. IIpoBeneHa oneHka 3¢ GeKTUBHON YHUCIEHHOCTH TI0-
MyJIAIAA U JIaH TPOTHO3 JJIUTEBHOCTU CYIIECTBOBAHUS MOMYJIAINNA MOJIEJIbHBIX BUIOB HA
OOIIT ropoxa MockBbI: 60% MOMyJIANMI MOKET HCYE3HYTh B OIrKaiIme 100—150 JIET, U3
HUX 33% — B Omkauiine 25—40 JeT, 84% MOIyJISAIUNA MOTYT UCYE3HYTh 32 160—200 JIeT.
MeHee 20% TOIYJIAIINNA UMEET IIaHC Ha JIVTUTEJIbHOE CYIIECTBOBaHUE (OKOJIO 500 JIET).

BrlIsiBJIeHVE CTENIeHNW aHTPOIIOTEHHOTO M3MEHEHUSA reHO(OH/Ia IT03BOJIMIO KOJImYe-
CTBEHHO OXapaKTePHU30BaTh €ro COCTOsIHME (MCHOJIb3ysl IIPUMEpPHbIE KOJIMYeCTBEHHbIE Tpa-
JIalliH), ¥ CBS3aTh €r0 C HEOOXOAUMOCTBIO 03/T0POBJIEHHUS TeHOMOH /1A OIS,

CHmxeHHe reHeTU4eCKOM N3MEHUYNBOCTH Ha 10—20% xapakTepusyeT reHo¢dOoH/ I0-
MyJIAIAHA KaK CTaOMJIBHBIN, OT 20 /10 60% — KaK KPU3HCHBIHA, OT 60% U BBIIIIE — KaK KAaTacCT-
poduueckuii. Ecii ypoBeHb Fr€eHETUYECKON U3MEHYUBOCTH 00C/IEA0BAHHOMN IOIYJIAIUU CO-
OTBETCTBYET JIBYM ITOCJIEAHUM TPAIAIUAM, TO €€ TeHODOH/| HYyKJaeTcsl B KOHTPOJIE U 037]0-
PpOBJIEHUM.
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Heob6xo1uM0O MO4epPKHYTh, YTO reHOMOH/]T BCeX IMOIMYJIANNN, HaXOAIUXC B KPU-
TUYECKOM COCTOSTHUH, HUKOI/IA HE BOCCTAHOBUTCS €CaM, a MOKeT OBITh BOCCTAHOBJIEH TOJIHKO
¢ IIOMOIIBI0 YesioBeKa. IIprMeHeHne reHeTUUeCKHUX TeXHOJIOTUH 03/I0POBJIEHUS II03BOJIAET
BOCCTAHOBUTDH TreHO(OH/T MPAKTUYECKHU JIIOOOU MOMYJIAIINN HCYE3AIOIIET0 BUA, TIPH YCIIO-
BHH, UYTO 3TO He e/IUHCTBEHHAS CYIIECTBYIOIAs MOMYJIAIUA.

Pe3ysibTaThl SKCIIEPUMEHTA 10 0OOTAIEHHI0 MCUE3AIINX TONY/IAINNA KYCTaDHUKO-
BOU YJINTKH.

Hamu 6ObL710 TPOBEAEHO HKCIIEPUMEHTATHHOE MTOATBEPIKIAEHNE IEHCTBEHHOCTH KO-
JIOTO-TEHETUYECKUX METOJIOB BOCCTAHOBJIEHUS TOMMYJIAUi [4]. [asa 3To# 1enu ObUIH BBI-
6paub!l nomyssanuu, oburaromue Ha OOIIT ropoga Mocksel, 3¢ deKTUBHASA YUCIIEHHOCTD U
reHO(OH/T KOTOPBIX OBLT OIlEHEH KaK KPUTUUECKHH.

Jlns ydera M KOHTPOJISL pe3yJIbTaTOB OOoralieHus ObLIM HCIOJIb30BaH MMOJIUMODPO-
HBIY IPU3HAK — HAJIMYME WIN OTCYTCTBHE I10JIOCHI HA PAKOBUHE.

OboraieHue ObLI0 IPOBEZEHO B 2003 TOAY, KOHTPOJIb — B 2005 T. IIPU 00CJIeZ0Ba-
HUH ITIOTOMCTBA (CEeroJIETOK U3 00OTAIeHHBIX ITOIYJIAIIM).

Jna oboraieHus HCHOJIb30BAJIOCh HECKOJIBKO MOMyaAnuid JoHOpoB u3 CeBepo-
3amanuaoro ITogmockoBes (3BeHuropos, I'oposok, MemkoBo), a Takke mommyssanuu u3 Mo-
ckBbl (JIOCHHBINA OCTPOB, Y3KO€), T.K. YUUTHIBAIUCH PE3YJIbTAThl OLIEHKU COCTOSIHHS TE€HO-
donpa [5], B ToM uncie - pa3HOHAIIPABJIEHHbIE U3MEHEHUS YaCTOT OTHOTO U TOTO YK€ TOJIU-
MOP(}HOTO JIOKyca UCCIIeJOBAHHBIX (DEPMEHTOB.

OmeHKa pe3ysIbTaTOB MPOBEIEHHOTO SKCIEPUMEHTA IO OOOTAIeHHUI0 TOJITBEP/IIIA
93¢ PEKTUBHOCTH BOCCTAHOBJIEHUS TOMYJIANUN >KUBOTHBIX HAa T€HETHYECKOM ypoBHe. Kak
IMOKa3bIBaeT TabJI. 1 BO BCEX CJIyUASAX BBIABJIEH JIOCTOBEPHBIHN CBUT YACTOTHI aJUIeNIA I10JI0Ca-
TOCTH PaKOBHUH (B TOM YHCJIE - B ABYX ciaydasx npu P = 99%). IlosyueHHbIe pe3ysIbTaTh
MIO/ATBEPKJAIOT BO3MOXKHOCTH HCIIOJIb30BaHUsA oboraieHusn (03/10poBieHHs) TeHO(OoH/1a B
I[eJIAX COXPAaHEHUs U JIJIUTEJbHOIO YCTOMYMBOIO HCIOJIB30BAHUA IMOIMYJIAIUMN JKUBOTHBIX,
oburatomnux Ha OOIIT, pacnosyioxkeHHBIX B ypOaHU3UPOBAHHBIX JIaHAIadTa [4].

Heob6x01MO OTMETUTD, YTO IPU 00O0TAIleHNH MOy SN HaMU ObLIO BHECEHO 3a-
BeJIOMO 0O0JIBIIIOE KOJIMUECTBO 0cOOel, JOCTATOUHOE IS CABUTA YACTOT. TO OBLIO C/IeIaHO
He TOJIbKO C IIeJIbI0 IOATBEPXKJEHUA CaMOM BO3MOKHOCTH U3MeHeHUsA reHOdOH/A ¢ IO-
MOIIIbIO TeHeTUUECKUX TeXHOJIOTUH, HO, IIPeK/ie BCEro — ¢ IPaKTUYEeCKOU IeIbl0 — BOCCTa-
HOBJIEHHUSI T€HETUUYECKOTO Pa3HOOOpa3us MCUE3aoIINX MOMyJIAlnuil ¢ Hanbojiee CHUIbHO
SPOAUPOBAHHBIM TeHOMOH/IOM, YTO JACT UM BO3MOKHOCTH COXPAHUTHCS B IapKax ropojia
MOCKBBHI.

Mertonuuyeckye PEeKOMEHJIAIMY 10 BOCCTAHOBJIEHUIO T€HETHYECKOTO PAa3HO0Opa3usd
’KHMBOTHBIX aHTPOIOTEHHBIX SKOCHUCTEM.

Pe3ysibTaThl IPOBEAEHHONU PAOOTHI MO3BOJIAIOT CHOPMYJIMPOBATD CJIEYIONIHE TPaK-
TUYEeCKHe PEKOMEH/AIIUU 110 037]0POBJIEHNI0 reHOGOH/|a NOIMy/IANUN BU/I0B KUBOTHBIX aH-
TPOIIOTEHHBIX 9KOCUCTEM, O0JIbIIIasA YaCTh KOTOPHIX YHUBEPCATIbHA.

1. /A KOHKPETHBIX DKOCHUCTEM BBIIEJIUTh HAOOpP KOHKDPETHBIX IMOMyJIANNI BUIOB,
KOTOpBbIE IO/JIEIKAT BOCCTAHOBIEHNI0. HeoOX0AMMO aHAIM3UPOBATh MOIYJISIUN HE TOJIBKO
HCYe3a0IINX, HO U KJIIOUEBBIX BUJIOB HKOCUCTEM.

2. O1leHUTH COCTOsIHHE reHOMOH/A 10 BO3MOXKHO OOJIBIIIEMY KOJIHMYECTBY (DepMEHTOB
U JIOKyCOB (He MeHee 5-6 pepMEeHTOB U 10-12 JIOKYCOB).

3. OGs13aTesIbHBIM yCJIOBUEM OOOTAIlleHUs sIBJISIETCS TeHEeTHYecKoe O00Caeq0oBaHUe
TIOIYJISAIUI IOHOPOB, T.€. KPYITHBIX MPUPO/IHBIX MOIYJIAINH, JKeJIaTeJIbHO U3 9TOTO JKe pe-
THOHA, OOUTAIOIINX B AHAJIOTUYHBIX KJIMMAaTUYECKUX YCJIOBUAX. Pe3yIbTaThl IPOBEIEHHBIX
HaMH HCCJI€JIOBAaHUI IMOKa3aId, YTO TeHOMOH/ IOHOPCKUX MOy AUl (0Koo 23%), obu-
TAIOIIUX B aHTPOIIOTEHHBIX JIaHAIIadTax [10/IMOCKOBBS, MOKET OBITH CHUIBHO 0O€/THEH.

4. Heob6xX0MO yUHUTBIBATh, YTO B PA3HBIX MOMYJIAIUAX B OJHOM H TOM K€ JIOKYCe
MOTYT IIPOUCXOJUTH Pa3HbIe 0 HAIIPABJIEHUIO UBMEHEHU YacTOT ajlylesiel], IPOUCXOoAIre
BCJIEZICTBUE IIpoliecca pukcanuu ajuiesieil npu sipeiide reHos.

5. Jlys oboraieHus Jiydlile BCETO UCI0JIb30BaTh HECKOJIBKO NOMYJIANUNA-IOHOPOB, Y
KOTOPBIX BO3MOXKHBI IIPOTUBOIIOJIOKHBIE TEH/IEHIIUN 3aKpeIyIeHUs ajulesisd OJTHOTO U TOTO
JKe JIOKyca.
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6. B nasipHerineM HEOOXOAUM KOHTPOJIb 3a COCTOSTHHEM reHO(MOH1a 00O0TaleHHbIX
TIOTTYJIAIAH.

[IpoBeneHre MPaKTUYECKUX MEPONPHUATUHN 110 0OOTAIEHUIO0 MOMYJIAINN HCUe3aro-
IUX BUJIOB JKUBOTHBIX MIO3BOJIUT YBEJIMUUTH T€TEPO3UTOTHOCTh U CBA3aHHYIO C HEW JKU3He-
CIIOCOOHOCTD TOIYJIAINM, UTO OYZEeT CII0COOCTBOBATh BOCCTAHOBJIEHUIO BCEX CBA3el (IIHIIe-
BBIX, D9HEPTETUYECKUX, HH(GOPMAIIHOHHBIX U JP.) B SKOCHCTEMAaX, a 3HAUUT — YCTOMUYHUBOCTH
SKOCHCTEM B I[€JIOM.

ITH peKOMeHJau ObLIH pa3paboTaHbl ¥ BHEAPEHHI B IPAKTUKY B paMKax rocyaap-
CTBEHHOM IPOTPaMMBbI IO BOCCTAHOBJIEHHI0 OMOpa3HO0oOpasus ropoga MOCKBBI B 2002-
2003 IT. IPHU BBINOJHEHUN TPEX II€JIEBBIX IIPOEKTOB 0 «BOCCTaHOBIEHUIO T€HETHYECKOTO
Pa3HO00Opa3us MOMyJIAIUNA UCUE3aI0UX BUIOB OECIIO3BOHOUHBIX U IMO3BOHOYHBIX JKHBOT-
HbIX Ha OOIIT ropoaa MockBbI (Ha TpUMepe KyCTAapHUKOBOH YJIUTKU U OYPBIX JIATYIIIEK)». B
HACTOsIIlee BPeMsl OHH HCIIOJIB3YIOTCS IPH BOCCTAHOBJIEHUU OHOpasHOOOpasus B JIPYTHX

KPYIIHBIX Toposax Poccuu, B Tom uncse B C.-IletepOypre.
Tabauya 1
Pe3yabTaThl 9KCIIEPUMEHTA 10 000Tal[eHIIO reHO(POHAA MOILY AN
(cpaBHUTEJBbHBIE JaHHBIE 2003-2005 IT., 10 YACTOTE AJVIEJIA IMOJT0CATOCTH)

5 S & 3N 2
=5 |28 | g2 | &
5 <] = O S g SN YacroTa asjiess moja0CaTOCTH; KOJIH-
ITyHkT cbopa, urc- § s SRR 58 © 3 4eCTBO 9K3eMILJIAPOB IOHOPOB I10 BO3-
JIEHHOCTD TIOTIYJIsA- 5 8 % & E g3 = é[ PACTHBIM IpyIIam — 1, 2, 3)
man (N) SE |SSE| 82| £%
HE | 88 5 5 N ©
g8 | 58 g 5 g
2 R S 8 S g 3 2 1 cymma
BopoOGbeBbI TrOpHI, 110.13 0.5849 | 0.5000 | 0.6164 | 0.3280
250 0.2257 | 0.4985 | 0.273 370 38 72 100 210
ButneBckutii Jjec, 0.5222 | 0.4132 | 0.109 7.86 0.3651 | 0.3464 | 0.4629 | 0.4082
300 124 30 50 70 150
Boranuyeckuii caj, 0.4706 | 0.4009 | 0.070 3.96 0.3162 | 0.3873 | 0.3801 | 0.3708
500 247 30 40 90 160
125.59 | 0.5774 | 0.5164 | 0.5345 | 0.5407
KyspmuHKH, 300 0.1313 | 0.4472 | 0.316 176 30 30 20 130
Ilpumeuanue: cragpapTHble 3HadeHusa F-xpurepua Qumepa: V; = 1; npu V. =125,

Fy = 3.92—- 6.84, 11.38; nipu V., = 300, Fs = 3.87, 6.72, 10.83.
YacToThl ajlyiesiedl IOJI0CATOCTH JI0 M IIOCJIe 00OTallleHNH BBIUKMC/ISIIUCH 110 MEPBOM Bo3pac-
THOW T'PYIIIIE.

PesyspTaThl MPOBEEHHBIX HAMH HCCJIEOBAHUH IO OIEHKE COCTOSHUA reHOMOH/A,
Hay4YHO OOOCHOBAaHHBIA IPOTHO3 JJIUTEJIBHOCTH CYIIECTBOBAHUS TOPOZCKUX IOIMYJIAIUN
’KUBOTHBIX M DKCIEPUMEHTHI 110 00OTAIeHUI0 reHOPOH/IA MCUYE3AI0MINX MTOMYJIANNN SBH-
JINCh OCHOBAHHEM JJ1s1 Pa3pabOTKU SKOJIOTO-TeHeTUUeCKON KOHIIEIIIINH U CTPATETHH OXPaHbI
’KUBOTHBIX, oOuTaromux Ha ropojckux OOIIT.

I'naBHAs uzes 9KOJIOrO-TeHeTUYeCKON KOHIEIIIUH OXPAaHbl JKUBOTHBIX aHTPOIIOTEH-
HBIX OKOCHUCTEM [4, 8] coCTOUT B IpU3HAHUU HEOOXOAMMOCTU U BO3MOKHOCTH BOCCTAaHOBJIE-
HUsI, COXPAHEHUsA U YCTOWYUBOTO HCIIOJIb30BAHUS IMPUPOHBIX MOMYJIANUN TUKUX JKUBOT-
HBIX, OOUTAIONINX B TOPOJICKUX OXPaHAEMbIX MPUPOAHBIX 3Kocucremax (OOIIT), ucmosb-
3yeMBIX B IeJISIX peKpeanuu. JTa ujies COOTBETCTBYET FeHepAIbHOU JIMHUKM COBPEMEHHOM
CTpaTeruu OXpaHbl OUOTHI, CPOPMYIUPOBAHHON B KOHBEHITNU «O GHOJIOTHYECKOM Pa3HO00-
pasum»: COXpaHEHHUH B IPOILIECCE YCTOMIHNBOTO UCIIOIB30BaHMA [18].

PaspaboTtanHas 5KO0JIOTO-TeHETHYECKas CTpaTerus OXpaHbl OMOpazHooOpasusa aH-
TPOIIOTEHHBIX KOCHCTEM, HalleJIeHa Ha [TepexXo/i OT UCKIIIOUNUTETFHO TEPPUTOPHUAIBHON TTac-
CHUBHOHN OXpaHbl U HEBMEIIATETHCTBA K AKTHBHOMY BOCCTAHOBJIEHUIO TeHOMOH/A IOIyJIs-
I[UH, T.e. BOCCTAHOBJIEHHIO UX YCTOMYUBOCTH U JUINTEJILHOCTH CYIIIECTBOBAHUA [5, 6, 19].




Beal'vV

HAYYHbLIE BEOJOOMOCTU (% Cepus EctectBeHHble Haykn. 2011. Ne 3 (98). Boinyck 14 109

1876

[lesb pa3zpabOTaHHOUN 5KOJIOTO-TEHETUYECKOUW CTPATETHH — CO3/IaHUE U BHEJAPEHUE
reHeTUYECKUX MEXaHM3MOB COXpAHEHUs W BOCCTAHOBJIEHUS IMPUPOHBIX MOIYJIAIUN BU/IOB
JKUBOTHBIX aHTPOIIOTEHHBIX SKOCHUCTEM, B TOM YHCJIE€ UCUE3AI0IINX U BHECEHHBIX B KpacHyio
KHHTY ropo/ia.

[J1aBHBIM yCJIOBHEM OCYIIECTBJIEHHSA HOBON SKOJIOTO-TEHETUYECKOU CTPATETUH SIBJIS-
eTcs pa3paboTKa U BHeIPEHHe HOBBIX TeHETUUYECKUX METO/IOB M TEXHOJIOTUH [4, 20] coxpa-
HEHUS U PAIMOHAJIBHOTO HCIIOJIb30BAaHUS T€HETUUECKUX PECYPCOB B AHTPOIIOTE€HHBIX HKOCH-
creMax.

TexHOJIOTHST BKJIIOUAET HECKOJIBKO II0CJIE/IOBATEIbHBIX 3TAllOB, B KOTOPHIE BXOUT
ompezieJieHre, BOCCTAHOBJIEHHE, TO/I/Iep;KaHiue U KOHTPOJIb T€eHeTUYECKUX ITapaMeTPOB yC-
TOUYHUBOCTH HOITYJIAITAHN.

Takum oOpas3oM, MpPU OpPraHU3alUU peKUMa HAyYHOTO VIIPABJIEHUS TOPOJACKUMU
OOIIT, ocyIecTBIAIONIMEI OXpaHy OMOpa3zHOOOpa3us B Ipollecce MHTEHCUBHOU DKCILIya-
TaIlid TEPPUTOPHUU B IEJIAX PeKpearuy, HeoOX0JUMO HCIIOJIb30BaTh pa3pabOTaHHBINA KOM-
IVIEKCHBIA HKOJIOTO-TeHETHYECKHUH MOIX0/] (METOI0JIOTHIO, KOHIIEIIINIO, CTPATErHI0, TEXHO-
Jioruu). Pe3ysbTaThl MPOBEJEHHOTO SKCIIEPUMEHTA JI0Ka3aJIk, YTO 3TOT IOAXOJ, Hapsay C
TEpPUTOPUAIBHBIM, M03BOJIsIET 3DDEKTUBHO U SKOHOMHUYECKU BBITOJIHO IJIAHUPOBATh Me-
POIIPHUATHUS II0 COXPAaHEHHUIO0 TeHETUYECKOrOo Pa3HOO0Opas3HsA, BOCCTAHOBJIEHUIO TMOITYJIAIUN
HWCUE3aIoNNX BUJIOB JKUBOTHBIX M TOEPKAHUIO YCTOMUYHBOCTU JIETPAJIUPYIOIINX DKOCHU-
CTEM B II€JIOM.

3akIIoueHue

B 3akimoueHre HeOOXOAMMO OTMETHUTD, UTO cepusi paboT 1Mo pa3paboTKe U ampoba-
MK S3KOJIOTO-TEHETHUYECKOI'0 II0AX0Aa K OXpaHe KHNBOTHBIX aHTPOIIOI'€HHBIX S3KOCUCTEM 3a-
JIO)KWJIa OCHOBBI HOBOTO HAYYHOTO IE€PCIEKTUBHOTO HAINPABJIEHUs — TeHOYypOaHOJIOTHH
(cHTE3 CUCTEMHOU 3KOJIOTUH U TeHEeTHKH) [4, 8, 21]. Ilesb reHOyOAHOJIOTHH COCTOUT B II0O-
3HAHUHU T€HETHYECKUX [TapaMETPOB U 3aKOHOMEPHOCTEN COXpaHEHUs YCTOWYUBOCTH M BOC-
CTaHOBJIEHUS SKOCHCTEM aHTPOIIOT€HHBIX U, 0COOEHHO, — YPOAHU3UPOBAHHBIX JIAHAIITIA(TOB.
C no3unuii reHOypOHOJIOTHH CTPATErHYeCcKol 3ajaveil HaydYHOH OPraHU3aI[di TOPOICKUX
OOIIT sBsieTcs cOXpaHEHHE TeHEeTHUYECKUX [MapaMeTpPOB 9KOCUCTEM, UTO O3HAYAET BOCCTA-
HOBJIEHUE KauecTBa reHOGOH 1A TOMYJISIIUNA OJHOBPEMEHHO C COXPAaHEHHEM U BOCCTaHOBJIE-
HHEM WX MUHHMAJIBHOU YHCJIeHHOCTH [7, 8]. OueBHAHO, YTO BKOJIOTO-TeHETHYeCcKas Jihar-
HOCTHKA SIBJIsieTCs 6a30H /I YCIIETHOTO BOCCTAaHOBJIEHUS MCYE3AIOIINX BUJIOB, COODIIECTB
U QaQHTPOIIOT€HHO MW3MEHEHHBLIX JKOCHCTEM. He BbI3BIBaET COMHEHHA, YTO IJKOJIOIO-
T€eHETUYECKaAaA AUATHOCTUKA ABJIAETCA HEOThEeMJIEMOH YacCThI0 KJIACCHUYECKOU ANArHOCTUKU
[22] u posib €€ B Oyy1ieM OyZeT TOJTbKO BO3PACTATh.
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ECOLOGICAL AND GENETIC DIAGNOSIS OF THE CONDITION AND METHODS
OF RESTORING ANIMAL POPULATIONS IN PROTECTED AREAS AS EXEMPLIFIED
BY MODEL SPECIES IN MOSCOW

Ecological and genetic diagnosis of the animal population condi-
tion includes: assessing the diversity of the genofond and prognosis of
the duration of the existence of population, which is made on the basis of
their efficient number. The diagnosing enables to quantify the degree of
anthropogenic change in the gene pool condition of city populations and,

U.M. Makeeva on the basis of the condition of the gene pool, to make conclusions as to
AV. Smurov the pecessity of its improvement.'A reduction in population gene'tic di-

i versity by 10-20% shows the stability of the gene pool. Any reduction by
20-60% characterizes the gene pool as critical or being in a crisis. The
Museum of the Sciences of the Eearth,  figure above 60% shows a catastrophic condition of the gene pool. The
Lomonosov Moscow State University  atter 2 grades (20-60%, above 60%) is a sign that the population needs
Moscow, 199992, Leninskie goru improvement. The article presents some results of an experiment in im-
(Leninskie Hills) provement (enriching) the gene pool of four city populations of a model
species — that is a land snail, bush snail Bradybaena fruticum, (Mull.).
Control and calculation in the shift in allele frequencies on the basis of
the lineation of the shells has been carried out on juveniles of the next
generation of snails.
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Key words: ecological and genetic diagnosis, population, genofond,
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