DKOJIOTHA, 2019, Ne 4, c. 286—296

YIK 574.3:575.2:576.12

COOTHOIIIEHUE XPOHOTPA®NYECKON U TEOTPA®UNYECKON
N3MEHYNBOCTU MOP®ODPYHKIIMOHAJIBHBIX ITPU3HAKOB PBIKEN
ITOJIEBKHN (CLETHRIONOMYS GLAREOLUS SHREB.) HA IOTE APEAJIA

©2019r. A.T. Bacuiwes* *, B. H. Boabmakos?, 1. A. BacuibeBa®,
IO. B. I'opoaunosa“, M. B. Yuoupsk”
¢ Unemumym skonoeuu pacmenuii u scusomuwvix YpO PAH, Poccus 620144 Examepunbype, ya. 8§ Mapma, 202
*e-mail: vag@ipae.uran.ru
IMoctynuna B penakuuio 10.10.2018 r.

IMocne nopabotku 12.11.2018 r.
ITpunsara x myommkanyu 30.11.2018 r.

IMapannenbHblit aHaIU3 XpOHOTrpahUIECKO N3MEHUYMBOCTY HUKHE YeIIoCTU pblxkeii 1oseBku ( Clethrion-
omys glareolus Shreb.) B Tpex reorpaduyecku yaajJeHHbBIX B JOJTOTHOM HallpaBJIeHWUU TTOMYJISILIMSX, HAace-
JISTIONIMX NoiMeHHBbIe Jeca peK CakMmapbl 1 Camaphl Ha 1ore apeajia Buma B OpeHOYprckoii 061acTu, BbI-
SIBUJT B KaXIOW U3 HUX CYILIEeCTBEHHBbIE MOpdoreHeTndeckrue 1 MophodyHKIIMOHAIbHbIE U3MEHEHUS 3a
33-netHuii nepuoa. MeTonamMu reoMeTpuIecKoit MopdoMeTpunt 0OHaApYKeHbI NU3MEHEHUST (DOPMbI HHXK-
Heli YeJIFOCTU B aJUIOXPOHHBIX BbIOOpKax mosieBok (1983 1 2015 rr.). MopdodyHKIIMOHATbHBIE TEPECTPOii-
KU OLICHWJIM 110 MaHAUOYISIPHBIM MHIEKCAaM, XapaKTePU3YIOIIMM Pa3INius B CTPOCHUM HUXKHEHN YeTI0CTH,
BBI3BAaHHbIE CMEHOU (PYHKIIMOHAJIBHBIX HArpy30K MpU CMeHe IueThl. Bo Bcex auIoOXpOHHBIX MOITYJISILIUASX
MIPOU3OILIN 3HAYUMbIE MU3BMEHEHUSI KaK (pOpMbI MaHAUOYJI, TaK 1 BEJIMYMH UHIEKCOB. XpOoHOorpapuyeckast
U3MEHYUBOCTb (hOPMbI HUXKHE I YEJTIOCTH JJIsI BCeX MOMYJISLMiA UMeeT CXOIHOE HallpaBjieHue B MOpGhOoIpo-
CTPaHCTBE, 0 pa3Maxy MpeBbllias reorpadvecKyo IBMEHUYUBOCTD U OTpakasi CyllIeCTBEHHYIO UCTOpUYE-
CKYIO TIepecTpoiiky MopdoreHe3a. O6cyKmaeTcss BEpOSITHAST CBSI3b OBICTPBIX MOP(HOTeHETUIECKUX U MOP-
GodYHKIIMOHAIBHBIX II€PECTPOeK MaHAMOY II0JIEBOK C TpaHChopMmalueil JOKaJbHbIX TPOGUYECKUX
YCJI0BUIA, 00YCJIOBJIEHHBIX Pa3HOI HAIIPAaBJIEHHOCTHIO PACTUTEIBLHBIX CYKIIECCUI, CBI3aHHBIX B CBOIO OYe-
penb ¢ TOKATbHBIMM TPEHIAMM KIMMATUYECKUX U3MEHEHUIA.
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I[IpobGiema cooTHONIEHMSI XpOHOTpapUIECKOM 1
reorpadudeckoii I3AMEHYMBOCTU IIPU OLICHKE MCTO-
PUYECKHMX ITPOLECCOB B MOMYJISILIMAX XKMBOTHBIX U3-
JlaBHA MPUBJIEKAeT BHUMaHNUE 3KOJOTOB U 3BOIOLIM-
oHuctoB [1—10]. OOBIYHO MPUHSITO CYUTATh, UTO
pa3zMax reorpadrudeckux pasaIudrii MeXIy TOTTyJs-
LUSIMUA BbIpaxkeH OOJIbIIe, YeM XpPOHOIrpauIeCKUX
M3MEHEHUI B Kaxmoit u3 Hux. IIlpum 3ToMm, ogHaKo,
OlleHKa MONYJISIIMOHHBIX M3MEHEHUII BO BpPEMEHU
4acTO OXBaThIBaeT He 00jiee TpeX MOCIea0BaTEeIbHbBIX
JIET CpaBHEHMsI. AHAIU3 XpOHOTpahUIeCKOU N3MEH -
YUBOCTU Ha OOJIBIINX MCTOPUUYECKUX OTPE3Kax Bpe-
MEHH, KaK IIpaBUJIO, He IIpoBoautcsi. OLieHKa cOOT-
HOIIeHUsI Teorpauyeckoil M XpoHOTrpaprIeCKOM
¢hopM M3MEHYMBOCTH HA OCHOBE ITapajlIeIbHBIX COO-
POB CHHTOITHBIX aJJIOXPOHHBIX BRIOOPOK 32 MCTOPH-
YECKU JUIUTEIbHBIN OTPE30K BPEMEHU IIPEACTABIISICT
OCOOBIIl 2BOJIIOIIMOHHO-3KOJIOTUYECKUIA WHTEpPEC,
MOCKOJIbKY MPSIMOM WJIM ONMOCPEAOBaHHBIN MOp(ho-
TeHEeTUYECKUI OTKJINK Ha BIMSHUE KIMMaTAYECKUX
M3MEHEHUI 3a MCTOPUYECKME BpeMeHa ITPOIOJIKM-

TEJIbHOCTBIO 0oJiee NBYX—TpeX JecaTuieTuii bosee Be-
POSITHO OOHAPYKUTh, UeM 3a IBA—TPU CMEXHbBIX rOJIa.
Knumatuueckue TpeHabl BbI3bIBAIOT YCKOPEHUE CYK-
LIECCMOHHBIX TTPOLIECCOB, BIMUSIOT Ha UX HampaBjeH-
HocTb [11], 9yTO B CBOIO ouepeab B BUIIE CMEHBI IUEThI
OKasbIBaeT Bo3neiicTBUEe Ha MOP(hODYHKIIMOHATIbHbBIE
MPU3HAKM KOHCYMEHTOB MepBoro nopsiaka [12]. Tak,
CMeHa COCTaBa PaCTUTEJIBLHOCTU MOXET, HampuMep,
MOBJIUATh Ha CTpoeHre (hyHKIIMOHATbHBIX CTPYKTYP
TPbI3YyHOB — (DOpMYy M pa3Mepbl HUXKHEU UeNIOCTH,
ILIEYHBIX 3y0OB, NMIPOTrHAaTU3M PE3LIOB, a TaKXe Mpo-
MMOpLMU YyacTeil oceBoro yepena [13—15]. B nmocien-
HUeE ToJibl TTOSIBJISTIOTCSI TIpUMEPhI HAaITpaBJIEHHBIX 13-
MEHEHUI KOH(UTYypallMi HUXHEN YeTIOCTU TPhI3Y-
HOB MNpU MNUTAaHUMU pPa3HOU IO MeXaHUYECKOMY
coctaBy nuuieii [12, 14, 16]. ITapanieabHbI OITO-
BpPEMEHHBII XpOHO-TeorpadMIeCcKii aHAIN3 U3MEH-
YBOCTH TMO3BOJISIET HA OCHOBE METOIOB I'eOMeTpryYe-
ckoit Mmopomerpuu [15, 17—19] olleHUTH OTHANIEHHbIE
MopdoreHeTnueckre 1 MOpHohyHKIIMOHATbHBIE Te-
PECTPOIKHU MOJIETIbHBIX MOP(MOCTPYKTYP.

286



COOTHOIIEHUE XPOHOTPA®OUYECKOUN U TEOTPAOUYECKON U3MEHUYMBOCTHU

287

5 MM

Puc. 1. Cxema pa3MelleHIs Ha TMHIBAJIbHOMN CTOPOHE HIDKHEUYEIIOCTHOM BETBU PhIXKEl MMoIeBKY 16 MeTOK-TaHaMapok (/—16)
u npoMepoB (A—E), HE0OXOAUMBIX /151 BBIYUCIEHUSI MAaHAUOYJISIPHBIX DyHKIMOHaNIBbHBIX MHAeKcoB: TI, TM, MI, MM, AM

(hopMyJibI 11 KX pacyeTa CM. B TEKCTE).

Llenp naHHOIT PpaGOTHI 3aKjI0YaIaCh B COMTOCTaB-
JIeHUU pa3Maxa M HallpaBJIeHUs XpOHorpadruieckoii
u reorpadudeckoii ¢opM M3MEHYMBOCTH MOPQO-
(bYHKIIMOHABHBIX TPU3HAKOB B OMHUX U TEX K€ y/Ia-
JICHHBIX TIOTMYJISIIIMSX PBIKEH TTOJIEBKM Ha OXKHOM
rpaHUlle apeaja 3a UICTOPUUYECKHI ITepuo, BKIToYa-
roruii 6oiee 30 et (1983—2015 rr.). Ocoboe BHUMA-
HUE yIeJeHO 3BOJIIOIIMOHHO-3KOJOTMYEeCKOMY aHa-
JIn3y ObICTPBIX MOP(HOTeHETUYECKUX U MOP(DODYHK-
IIMOHAJIBHBIX MCTOPUYECKMX IIePEeCTPOeK HIDKHEMN
YEeJTIOCTU IBYX BHYTPHUITOMYJISIIIMOHHBIX CTPYKTYPHO-
(GYyHKIIMOHAJIBHBIX TPYIII: CAMIIOB U CAMOK BO3pacT-
HOWM I'pyImnbl B3pOCJIbIX CETOJIETOK.

MATEPHAII U METOJbI

B xauecTBe MaTepuana UCIOJIb30BaIN KOJUICKIIUU
3oosnorudeckoro Mysess UOPuXK YpO PAH, cobpan-
Hble aBropamu B 1983 u 2015 1T. B Tpex JioKanuTeTax
Openbyprekoit oonactu: 1 — ¢. Touxoe (52°31°54” ¢.1u.,
52°47°16” B.1.), 2 — c. Ilmatoska (51°56°09” c.mu.,
54°00’45” B.n.) 1 3 — r. KyBannosik (51°28°50” c.u.,
57°28"25” B.11.). Coop Marepuana B XX 1 XXI BB. npo-
BeJleH BO BTOPOIi TTOJIOBUHE JIeTa B CXOIHBIX IO YCJIO-
BUSIM OMoOTOMax — MOMMEHHBIX Jiecax peK Camapa
(Toukas u nmaToBckas nomyasauun) 1 CakMmapa (cak-
MapcKasl TTomyJsIinst). JIOKaqIuTeTsl pa3MellleHbl B
MMPOCTPAHCTBE B JIMHUIO C 3allama Ha BOCTOK: Kpaii-
HUMM SIBJISTIOTCS TOIKAsT M caKMapcKasl TOIyJISIINH,
TJIATOBCKAsl 3aHUMAET TPOMEXKYTOUHOE MOJOXKEHNE,
HO pacIioyiaraeTcs reorpaduyecku 0J1Ke K TOLKOIA.
OTJIOBBI OCYIIECTBJIEHBI C MOMOIIBIO JIMHUK Aepe-
BSIHHBIX JIOBYIIIEK-TLUIAIIEK B TEUCHHE 5 CYT SKCITO3U-
. CpaBHUBAJIM CUHTOIHBIC BBIOOPKU B3POCIBIX
CeroJIeTOK pbikei 1moneBku 1983 u 2015 rr. OOmumii
00BbEeM U3yUYEHHOTO MaTepuasia 1o phiKeit ToJieBKe B
1983 r. coctaBuin 97 3k3., a B 2015 r. — 103 3k3. (TOILI-
Kast — 35 u 39, matoBckast — 35 u 23, cakMapckast —
27 n 41 cooTBeTCcTBeHHO). MccneqoBaHue IIpPOBEIU
Ha BBIOOPKAX B3POCIBIX CETOJIETOK OOOUX TOJIOB.
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B kauectBe 00bEKTa MCCIENOBAHUST UCIIOJIb30Ba-
JIU HUXKHIOI YeJTIOCTh KaK BaXKHBI B 9KOJIOTMYE-
CKOM OTHOIIIEHUU OpTaH, HEMOCPEACTBEHHO CBSI3aH-
HEIII ¢ KOpMOIOObIBaHMEM, (DYHKIUECH NMUTAHUS U
LIEHOTUYECKOM poJibio Buaa. MI3aMeHUMBOCTh (hOPMBI
HIDKHEHM 4YeIIOCTA M3y4yalli MeTOAaMU IeoMeTpude-
ckoii MmopdomeTpuu [15, 17—19] Ha cKaHUPOBAaHHBIX
M300paKEeHUSIX TIPaBbIX HUKHEUYETIOCTHBIX BETBEA.
OuudpoBKy dotorpacduii JUHIBAJILHON CTOPOHBI
MaHIuOyJbl MpoBeau Tipu paszpeitneHun 1200 dpi c
noMmolbio rporpammM tpsUtil u tpsDig2 [20, 21]. dust
XapaKTepUCTUKN WM3MEHYMBOCTA (POPMBI HIDKHEH
YeJIIOCTU MCITOJIb30BaId KOH(Urypauuio 16 romono-
TMYHBIX MeToK-JaHaMapokK (landmarks) (puc. 1).
ManauoOyisipHble pa3Mepbl B BBIOOPKax IOJEBOK
OLICHUJIU T10 BEJIMYMHE TUIOLIAAN HUXHEUYETIOCTHOM!
BeTBU (SM), BHIUMCICHHOM B IIpeneiax ee KOHTypa,
3aMKHYTOIO II0 MeTKaM-JIaHIMapKaM, C ITOMOIIbIO
nporpamMMbl tpsUtil [20], TTOCKOABKY OOBIYHO MC-
MOJIb3yeMbIIi AJ151 KOCBEHHOI OLIEHKU pa3MepOB LICH-
TpounHbiit pazmep (CS — centroid size) 3aBUCUT He
TOJBKO OT BEJIMYUHBI O0BbEKTa, HO U OT CTETIEHU “U3-
pe3aHHocTn” ero KoHrtypa [18]. Cynepumio3unus
KOH(UTYpaLii IaHIMAapPOK BEIIIOJIHEHA METOIOM I'e-
Hepanu3oBaHHoro IIpokpycroBa anamm3za — GPA
[22] ¢ ncnonp30BaHMEM HAMMEHBIIIMX KBaApaTOB U
BBIUMCJICHMEM TIPOKPYCTOBBIX KoopauHat (Procrust-
es coordinates), XapaKTepu3YyIOILINX H3MEHUYNBOCTh
¢dopmbl (shape). Metoabl reomeTpruueckoii Mopgo-
METPUHU II03BOJISIIOT M3y4aTh U3MEHUYMBOCTb (hOPMBI
onndppoBaHHBIX 0OBEKTOB, UCKIIIOYMB BIUSHUEC WU3-
MEHYMBOCTU MX Pa3MEpOB, M JOMYCKAIOT BO3MOXK-
HOCTb MOP(OTreHETUYECKOKM MHTEpIpeTalluu pas3in-
yuii [15, 18, 19].

MeXTpyIIIoBble pa3andusl (POPMbI HIDKHEN 4Ye-
JIIOCTU OLIEHUBAJIU C TIOMOIIBI0 KAHOHMYECKOTO aHa-
JIM3a IIPOKPYCTOBBIX KoopaAuHaT. J{JIst OlleHKIM 3HAYM -
MOCTH MEKTPYIIIOBBIX pa3iuunii 1o ¢pakropam rox (Y)
u JokaauTeT (L) 1Mo COBOKYMHOCTU 3HAYEHMI BCex
KaHOHWYECKMX IIEpEeMEHHBIX NPUMEHWIM Hemapa-
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METPUISCKUIT MHOTOMEPHBIN IBYX(PAaKTOPHBIN aHa-
mm3 (Two-way NPMANOVA), ocHOBaHHBII Ha Te-
pecTaHOBOYHOM (permutation) TECTUPOBAHUM IS
10000 moBTOpHBIX perukK [23].

st ouleHKU (DYHKIIMOHAJBHBIX OCOOEHHOCTEM
KOH(UTypalliif HWXHEH 4YeToCTH MCHOIb30BAIN
MSITh TTIPOMEPOB: A — COWIEHOBHO-PE3LOBbIi, B —
COWIEHOBHO-MOJISIpHBI, C — TeMIIOpaJIbHO-COYJIe-
HOBHBIN, D — couneHoBHO-MacceTepHbiii 1 E — co-
YJICHOBHO-YTJIOBOM (cM. puc. 1). ITo maHHBIM ITIpoMe-
paM BbIYMCIUIU QYHKIIMOHAJIbHBIE MAHAUOYISIpHbIE
nHaekcol [cM. 12]: TI — TeMmopaJbHO-PE3IOBBINA,
TM — temmniopaibHO-MOJIpHBIN, MI — MacceTepHO-
pe3uoBblii, MM — macceTepHO-MOJISIpHBIA 1 AM —
aHTYJISIPHO-MacceTepHbIiA. PacueT MHOEKCOB IpoBe
o ¢opmynam [12]: TI = C/A; TM = C/B; MI = D/A;
MM =D/Bu AM = E/D. Uunekcel TI u TM xapak-
TePU3YIOT MHTEHCUBHOCTb IIPOJIOJIbHBIX PEXXYIIIe-XKe-
BaTeJIbHBIX IBMXKEHUN, a nHaekchl MI 1 MM — uH-
TEHCUBHOCTb IBVDKCHUI, CBSI3aHHBIX C TPHI3CHUEM U
IpoOJIeHEM MNUIEBBIX 00beKTOB. IIpemnoxkeHHbI
HaMu MHAEKC AM KOCBEHHO XapaKTepu3yeT MHTECH-
CUBHOCTb IIOIIEPEYHBIX XKEBaTEJIbHBIX IBUXCHUIA,
CBSI3aHHBIX C TepeTupanueM kKopMma [24]. I1pu MHO-
JKECTBEHHOM CPaBHEHUM HCIIOJb30Ba M OAHO(MAK-
TopHbIil (One-way ANOVA) MeToa AMCIIEpCUOHHOTO
aHanm3a. MexXBbIOOPOYHBIE MapHBIE Pa3JIMYMs OlIe-
HWIY C TIOMOIIIBIO alIOCTePHUOPHOTO TecTa 1m0 Q-Kpu-
Tepnio THIOKH.

YpoBHU BHYTPUTPYIIIOBOIO MOPHOGYHKIIO-
HaJILHOTO pa3HOO00pa3usI OLICHIM METOAOM aHa/IMN3a
naTTepHa IMCTAHIIMI MEXIy OpAMHATaAMU CPETHUX
3HAYEHUM WHIEKCOB B Ipe/esiax rogoBOro mojuroHa
U3MEHYMBOCTH, JISI YETO BBIUMCIWIM CPEAHUE IU-
craHUuU Mexny opauHatamu (MMFD — measure of
morphofunctional disparity) ¢ yyeToM ux cTaHgapT-
HBIX ommbOok [25]. 3HaumMocTts pasmuumit MMFD
MEXKIy BEIOOpKaMU OLIEHUJIN 10 KPUTEPUIO ¢ IJIST He-
paBHbIX nucnepcuii. OCHOBHbIE pacyeThl U CTaTU-
CTMYECKMI aHaJIu3 MaTepuraia BBITIOJHEHBI C TIOMO-
mbio mporpamm TPS [20, 21], PAST 2.17¢ [26] u
Morphol 1.6d [19].

PE3VJIbTATDBI

CpaBHeHME TUIOMIAAN JIMHTBAIBHOM MPOEKIINU
HIDKHEYETIOCTHBIX BeTBel (SM) MeXIy BBIOOpKaMU
CaMIIOB ¥ CAMOK BBISIBUJIO CXOIHBIE TIOJIOBBIE pas3iiyi-
yust B 1983 u 2015 rr. (puc. 2). CpaBHeHME IPOBOAU-
JI KaK 110 peaibHBIM pa3MepaM BbIOOPOK, TaK M I10
CJIy4aifHO BBIPOBHEHHBIM 110 MUHUMAJIBHBIM pa3Me-
paM (11ociie Tipoleaypsl papedaxkinm). Pe3ynbraTsl B
000UX Ccaydasx OKa3ajaucCh IMOYTH WIEHTUYHBIMU.
CTaTUCTUYECKYIO 3HAYMMOCTh Pasjidunil cpemHei
TUTOLAM HIDKHEYETIOCTHRIX BETBEN MEXIY BBIOOD-
KaMH OLIEHWIM C ITOMOIIBIO alfOCTEPUOPHOIO TECTa
no Q-xkpurepuio Teioku. B 06a roma HabmoneHUt
cpeaHue pa3Mephbl HIXKHEM YeTI0CTH CaMOK (M COOT-
BETCTBEHHO MX rabGUTyajbHbBIE pa3Mephl) ObUIM 3HA-
YUMo GoJThIIe, YeM y caMIioB (1983 1. — Q = 3.66, p =

BACHUJIBEB u np.

=0.041; 2015 r. — Q = 7.47, p < 0.0001). Ipyrumu
CJIOBaMM, Ha 000UX BpeMEHHBIX 3Tanax B IMOMYJISLI-
SIX HaOMI0JaeTCsl TIPOSIBIEHME TTOJIOBOTO TUMOP(PU3-
Ma o pasMmepam MaHauoyn (1983 r. — 3.2%; 2015r. —
6.6%). Ha ocHOBe 0mMHO(AKTOPHOTO AUCIIEPCUOHHOTO
aHammza (One-Way ANOVA) BbISIBJICHBI 3HAYMMBIC
pasmmumst (F = 12.21; d.f.,, = 3; d.f., = 196; p < 0.0001)
no BenuauHe SM. Tect F Yamua (Welch F-test) mon-
TBepaua 31oT pesynbrar (F= 12.16; d.f. = 108.5;
p <<0.0001). TTokazarenp pasmepa acddekra Kosna
(Cohen’s effect size) f? = 0.17 npeBbICWI B JAHHOM
cllydyae YCTaHOBJIEHHBIN cpemHUii ypoBeHb [27, 28],
T.€. BBISIBJICHHbBIC TMOJIOBBIC Pa3IM4us IO pazMepam
CYLIECTBEHHHI.

IIpu cpaBHeHUM ILJIOLIAAW MaHAMOYI B 00beIM-
HEHHBIX I10 II0JIy BRIOOPKAX TpeX CUHTOITHBIX Ieorpa-
¢uyecKkn ymaJeHHBIX IIOIY/ISLMII B pa3HbIe TOIBI
Tak>ke OOHapy>XeHbI 3HaYMMBbIe pasaudus (One-Way
ANOVA: F=3.28;d.f.,, =5;d.f.,=194; p=0.007), HO
pasmep 3ddekrta KosHa B JaHHOM ciydyae KpaiiHe
Man (f2 = 0.06) 1 6J130K K HAMMEHbBIIEMY YCTAHOB-
JICHHOMY YpOBHIO. 3HAaYMMBIC pa3nyusl oOHapyXe-
HbI ToIbKO B 2015 1. 1Ipy cpaBHeHUU reorpaduyecku
HaunOoJiee yaaJleHHbIX TOLIKOM M CaKMapCKOil BbIOO-
pok (Q = 4.16; p = 0.038). I'eorpacduueckue pasiau-
yus MO pa3MepaM MaHOMOYJI B IIpedesiaxX KaXKIoro
BPEMEHHOTIO 3Tara He BbISIBJICHBI 1 TP JaJIbHEHUIIIEM
cpaBHEHNH (POPMBI UMHU MOXKHO ITpeHEOpEeYb.

B pesynbpratre KaHOHMYECKOTO aHAIM3a MPOKPY-
CTOBBIX KOOPAWHAT, XapaKTepU3YIIIMX W3MEHYU-
BOCTb (bOpPMBI, YCTAHOBJICHO, UTO KOHMUTypalus
HIVDKHEM YeII0CTH CMHTOITHBIX MOIyJsiuuii B 1983 u
2015 rr. cymecTBeHHO pa3nudaercs (puc. 3, Tadi. 1).
MeXTpyImoBble pa3INdus BIOJb BCEX KaHOHWYE-
CKMX TEPEeMEHHBIX CTAaTUCTUIECKN 3HAYUMBI. Bmonb
IEPBBIX Tpex oceil mposiBmiock 81.6% mucnepcun,
YTO MO3BOJISIET JOCTATOUHO MOJHO XapaKTeprU30BaTh
MEXTPYMIITOBYI0O M3MEHYMBOCTH (DOPMBI MaHIHUOYIT.
Ha puc. 3, toe BOomb KaXmoili KaHOHWYECKOU OCH
TPenCTaBIeHBI IIEHTPOUIBI BEIOOPOK C OTIOKEHHBI-
MU BeJIMYMHAMU CTaHIAPTHBIX omnook (+SE), Bua-
HO, YTO MEXTPYITIIOBBIC Pa3IUIMs MEXKIY BHIOOpKa-
MU pa3HBIX BPEMEHHBIX 3TAIOB (XpoHOrpaduueckast
U3MEHYMBOCTh) BbIpaXK€HbI BIIOJIb MEPBOK KAHOHU-
yeckoit ocu — CV1 (49.01% ob6uueit nucriepcun). [Mo-
JIMTOH, BKJIIOYamoIunii Beioopku 2015 T., cMelleH Ha
rpacduke BIPABO 1O OTHOIIEHHIO K TIOJUTOHY, O0b-
equHsionieMy Boioopku 1983 r. Ilo KoHburypamusm
KOHTYPHBIX U300paxkeHuii (outlines) MaHAMOY/I BOOJb
MEePBOI OCU MPU COMOCTABICHUM UX C KOHCEHCYCHOM
KOH(MUTYpalei, pacIiojIoKeHHOM B IICHTPE PUCYHKA,
MOKHO 3aKJTIOYUTh, UYTO OT TIEPBOTO BPEMEHHOTO 3Tara
(1983 r.) k coBpemeHHocTH (2015 r.) HabomaeTcs ycu-
JIEHWE TPaIlIbHOCTH HIDKHEH YeITIoCTH, COITPOBOXKIIA-
1o11eecsl yIJTMHEHUEM YIJIOBOTO OTPOCTKA, PeayKIIU-
el TOJJOBKH COWIEHOBHOTO OTPOCTKA C €€ CMEIleHU -
€M K3aJIM 1 YKOPOUEHUEM BEHEYHOTO OTPOCTKA.

Bronbe BTOpOit KaHoHndeckoit ocu CV2 (20.09%
IUCIEPCUI) MPOSBUIACH reorpaduueckast U3BMEHYM -
BKOJIOTUA
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[Nnomanb TMHTBaIBHOMI MMPOCKIIMN HUKHEH 4eItoCcTr
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Puc. 2. CpaBHeHMe TUIOIAMN JTMHTBAJIBHOM IMTPOEKIIMY MaHIUOYJIBI CAMIIOB M CAMOK PBIXKEil ITOJIEBKM C YYETOM CTaHIapTHBIX
oun6ok (£SE) B 06benuHeHHBIX BbIOOpKax 1983 u 2015 rr. mo peaibHbIM 00beMaM HabmoneHuit (/) 1 MUHUMAaIbHBIM CITy-
YJaifHBIM BBIOOPKAM TTOCye TIpolieaypbl papedakiumu (2) (rarefaction).

BOCTb MOMNYJISIHMOHHBIX BBIOOPOK B HAIIPABIIEHUM C
3amnaga Ha BocToK. Hanboinee yeTko reorpaduyeckast
M3MEHYMBOCTH (DOPMbI HIDKHEM YEJIIOCTH BBIpaXkeHa
BIIOJIb TAHHOW OCU MeXay BbiOopkamu 1983 r. (oT
Haunbosee 3anagJHONM TOKOM 10 KpaifHEe BOCTOYHOM
CaKMapCKOi1) 1 IPOSIBIISIETCS B OTHOCUTEIbHOM YKO-
POYEHUM YIIIOBOTO OTPOCTKA, VIJTMHEHNN BEHEYHOT'O
OTPOCTKA U CMEIIEHUHN TOJIOBKU COYJIEHOBHOTO OT-
pOCTKa KIIepeau MpU OOIIEM YBEJIUYEHUU BBICOTHI

TeJla MAaHIUOYJIBl 1 OTHOCUTEILHOM JUIMHBI HYUZKHETO
3yoHoro psiga. B Beioopkax 2015 r. HarmpaBlieHUE Teo-
rpadM4ecKoil U3MEHYMBOCTU (POPMBI HIDKHEN Ye-
JIIOCTU B 00111eM MOP(OIIPOCTPAHCTBE UBMEHWIOCH U
B 3HAUYUTEIBHOM CTEIEHH CTAJIO CXOAHBIM C HAIlpaB-
JIEHWEeM XpoHOTrpahuiIeCcKoil U3SMEHYNBOCTH.

C mnoMolIlbl0 MHOTOMEpPHOTO HemnapaMeTpuye-
CKOTO JABYX(aKTOPHOTO AUCIEPCUOHHOrO aHaau3a
PERMANOVA 110 KOMIUIEKCY BCeX ITSITH KaHOHUYe-

Tab6auma 1. Pe3ynbTaThl KAHOHMYECKOTO aHAM3a TTPOKPYCTOBBIX KOOPAMHAT HUKHEN YEJIFOCTU U 3HAYCHUST LIEHTPOU -
JIOB TPEX CUHTOITHBIX MOMYJISLUMIA PbIXKEN MOJEBKU C yUeTOM cTaHAapTHbIX onooK (£SE) B 1983 u 2015 rr.

Ha3paHus BHIGOPOK 1 OLIEHKA KaHoHWYeCcKUe TTepeMeHHbIE

3HAYMMOCTHU MEXTPYIITOBBIX PasIuunit CVI cV2 CcV3
Tomnkas. 1983 r. —1.373 £ 0.194 1.113 £ 0.159 0.690 £+ 0.190
ITnaroBckas. 1983 r. —1.541 £ 0.213 —0.297 £ 0.146 —1.084 £ 0.146
Cakmapckas. 1983 r. —0.396 = 0.172 —1.487 £ 0.203 0.598 + 0.164
Toukas. 2015 r. 0.191 £ 0.134 0.754 + 0.143 —0.107 £ 0.147
ITnaroBckas. 2015 r. 0.482 £ 0.206 0.115 £ 0.248 0.754 £ 0.271
Cakmapckas. 2015 T. 2.204 +0.136 —0.030 = 0.158 —0.374 £ 0.162
CoOcTBeHHbIE Yyncia 1.731 0.709 0.441
A-Kputepuii Yuikca 0.0847 0.2314 0.3955
Yucro crereHeit cBOOOAbI 140 108 78
Houa nucnepcuu, % 49.01 20.09 12.48
YpoBeHb 3HAUMMOCTHU, p <0.0001 <0.0001 <0.0001

OKOJIOTUA Ne 4 2019



290

Kanonunueckas nepemernnas 2 (CV2)
2 —

T83 |
1 -

consensus

P83 i

BACHUJIBEB u np.

@ 1983 .
02015t

TI5 i

1 2 3
Kanonnueckast nepemennas 1 (CV1)

Puc. 3. Pe3ynbTaThl KAHOHMUYECKOTO aHAJIM3a TPOKPYCTOBBIX KOOPAMHAT, XapaKTePU3YIOLIUX MEXTPYITIOBYIO XpOoHOrpaduie-
CKYI0 ¥ TeorpaduuecKyo MU3MEHYMBOCTb (hOPMBI HIDKHEH YETIOCTU PhIKEi MOJIEBKU TpeX aJUIoOXpoHHBIX (83 — 1983 r.; 15 —
2015 r.) cunronHbix tonyisiiuii (T — Tonkast, P — mnatoBckast, K — cakmapckast).

LleHTpouabl BBIGOPOK, MPUBEACHHBIC C YY€TOM CTAHIAPTHBIX OLINOOK, MO KaXKJA0MY IOy OObeIMHEHbI B ITOJTUTOHbI U3BMEHYM -
BocTu. KoHTypHBIe n300paxkeHns MaHauOy (outlines) COOTBETCTBYIOT KpalilHUM 3HAUYEHUSIM COOTBETCTBYIOIINX KaHOHUYEC-
CcKMX oceil. B ieHTpe — KoHceHcycHast KoHburypauusi. CTpeky yKa3blBaloT HalpaBJIeHUsI XpoHorpaduueckoit u reorpadu-

YeCKO MI3MEHYMBOCTHU B 00111eM MOP(hOIPOCTPAHCTBE.

CKMX MNEPEeMEHHBIX OLIEHWJU 3HAYUMMOCTb BIMSIHUS
dakTtopos 1o (Y), mokanurteT (L) 1 ux B3aumMoneii-
ctBusi (Y X L) Ha MeXIpylnmnoBylO W3MEHUYUBOCTH
¢opMBbI HUXKHEN YeTIOCTU B aJlJIOXPOHHBIX CUHTOTI-
HBIX NOMNYJISIIUSIX PhIKeil mojaeBKH (Tadir. 2). Bnus-
HYe o0oux (pakTOpOB U MUX B3aUMOJEMCTBUS OKa3a-
JIOCh BBICOKO 3HaUMMBIM (p < 0.0001). AHaIOTrMYHBIIA
nByxdakropHbiiit PERMANOVA ¢ yuyeTtoM (akTopoB
roa (Y) u mon (S) gain CXOOHBIM pe3yabTaT, OHAKO
YPOBEHb 3HAYMMOCTU BJIUSIHUSL haKTopa TOJ ObLI
Huxe (p = 0.024). IIpu aTOM B3anMojeicTBre (hak-
TopoB 1oz (Y) 1 1o (S) CTaTUCTUIECKI HEAOCTOBEPHO
(p =0.122).

M3meHeHnst KOH(pUTYypaly MaHINOYJT HEN30eK-
HO CBsI3aHbl ¢ MoaubUKalein ux GyHKIIMOHAIbHOMN
Harpy3kyd U OTpaxK€Hbl B BEJMYMHAX MaHAUOYISp-
HbIX MHAEKCOB. [IpenBapuTebHO OLIEHUIU CPEIHME
3HAYEHUS] MHAEKCOB B CPAaBHUBAEMbBIX MOMYJSIIUIX
Ha 00beAMHEHHBIX IO MOJTy BeIOOpKax (Tadi. 3). I1o-
MapHOe COIOCTaBJIeHUe 3HaYCHU MHAEKCOB MEXIY
rogaMu M B TIpefiesiaX KaXXI0ro rojia Mexay JoKaau-
TeTaMM BBISIBUJIO HECKOJIbKO 3HAUYMMBbIX Pa3IW4Uii.

ITo TemnopansHO-pe3noBomy uHuaekcy (TI) Bo Bcex
TpeX NOMyJsLUSIX HabMoAal0TCsd 3HAYUMble MEXIO-
JIoBble (XpoHorpaduueckre) MU3MEHEHMsI, OJIHAKO
ecyv B Toukoi monyssiuu oT 1983 k 2015 r. mpowuc-
XOJIUT YMEHbIIIEHME UHIEK A, T.€. ociablieHue XeBa-
TeAbHOM (PYHKIINU, TO B IJIATOBCKOM N CAKMAapPCKOIA,
HampoTUB, HaOJ0AaeTCs yBelUdyeHue HWHAeKca W,
clleoBaTeIbHO, yCuaeHe JaHHO pyHKIuu. B cak-
MapCKOU TOMyJISIIUU TakKKe 3HAYMMO BO3pacTaeT
aHTyJIsSIpHO-MacceTepHbIit (AM) MHAEKC, XapaKTepU-
3YIOIIM WHTEHCUBHOCTbH TIOMEPEUHBbIX TepeTuparo-
IIIMX >XKeBaTeJbHbBIX ABMXKeHUI MaHauOy bl B miatos-
ckoii monyssitiiu oT 1983 k 2015 r. 3HaUMMO Bo3pacTta-
0T MacceTtepHo-pe3noBbiii (MI) m wMacceTepHo-
MoOJISIpHBI (MM) MHOEKCHI, T.€. YCWIMBAETCSl CTe-
MEeHb FPHIZYIIUX U IPOOSIINX MTUILLY IBUKEHUNA HUX-
Hell dyenrocTu Ha (hoHe OOIlero YyCUJIeHUs KCepo-
MOpP(HOCTU pacTUTEbHOCTH B JoKanuTteTe. Cys 1o
BeJIMUYMHAM WHIEKCOB, B Pa3HBIX MOIYISLUSAX KaK B
npeaenax 1983 r., tak u B 2015 r. MeXITOIMyISIIIMOH-
HbIE pa3JInuurs TaKKe XOpOIlIo BeipaxkeHbl. MHTepec-
HO, YTO MHIEKCHI, XapaKTepusylollue XKeBaTeJIbHYIO
¢yskumio (T1 — remmopanbHO-pe3oBeii 1 TM — Tem-
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Tabmna 2. Pe3yabTaThl MHOTOMEPHOTO HelapaMeTpudeckKoro AByXdakTtopHoro aucriepcuoHHoro aHanm3a PERMANOVA
KaHOHWYECKUX MEePEeMEeHHBIX, XapaKTEPU3YIOIIUX U3MEHUYUBOCTb (DOPMbI HIKHEI UeIIOCTU B TpeX aJIoXpOHHBIX (1983
u 2015 rT.) reorpaduyeck ynaJIeHHBIX CMUHTOITHBIX ITOITYJISIIINSIX phIKeli IToj1eBKU B OpeHOyprcKoii 001acT

M cTouyHNK N3MEeHYNBOCTU Cymma . YpoBeHb
d.f. CpenHuii KBagpaT F
(¢bakTop) KBaJIpaToB 3HAYUMOCTH (p)

Ton (Y) 261.40 1 261.400 49.762 0.0001
Jlokamuret (L) 264.01 132.000 25.129 0.0001
Bzaumoneiictue (Y X L) 121.99 2 60.994 11.611 0.0001
OcrarouHas (Residual) 1019.10 194 5.253

Oo6mas (Total) 1666.50 199

Tab6auma 3. MaHauOynsipHble MHIOEKCH (FcrangapTHeie omnoku, SE), xapakrepusyoime MopdodyHKIIMOHATIbHbIE
CBOIMCTBA HUKHEM YEJTIOCTU TPEX CUHTOITHBIX AJUIOXPOHHBIX MTOMYJISIINUI phIKeil IT0JIEBKU HA ABYX OTHAJICHHBIX BpEMEH-
Hbix 3Tanax (1983 u 2015 rr.) B OpeHOyprckoii 06;1actu (IaHHble OObEIUHEHBI T10 TI0JTY)

MopdodyHKIIMOHAIBHBIE MAaHIUOYIsIpHBIe UHAEKCHI (XSE)
Honynsanus, ron | N, 2K3.
TI ™ MI MM AM

1983 r.:

Touxkas 27 0.233+£0.004 | 0.299 £0.006 | 0.549 +£0.004 | 0.704 £ 0.005 0.591 £ 0.005
ITnatoBckas 35 0.207 £ 0.004 | 0.267 £ 0.005 0.530 + 0.003 0.684 +£0.004 | 0.590 £ 0.005
Cakmapckast 35 0.213 £ 0.004 0.274 £0.006 0.538 = 0.003 0.691 + 0.004 0.583 = 0.005
2015 .:

Toukas 41 0.219 £ 0.003 0.281 £0.003 0.543 £ 0.002 0.696 + 0.003 0.592 = 0.005
[TnaToBcKkas 23 0.222 +0.006 | 0.284 £0.007 | 0.545 £ 0.003 0.694 +0.004 | 0.587 = 0.004
Cakmapckast 39 0.232£0.003 | 0.296 +£0.004 | 0.537 £0.003 0.686 £ 0.003 0.603 + 0.005

MOPaAJIBHO-MOJISIPHEI), B Teorpaduyecku HauOoee
YIUICHHBIX TTOMYJISLUSAX — TOLKON M CAaKMapCKOM — B
pa3HbIe ToJIbl UBMEHSIIOTCSI [IPOTUBOIOJIOXKHO: B 1983 .
B TOLIKOM MONYJISIIMYA UHASKCH 3HAYUMO BHIIIIE, YeEM
B cakMapckoii, a B 2015 r., HAa060pOT, CYIIECTBEHHO
HUXe. [pyrumMu cjioBaMu, Y 3B€pbKOB 3THUX ITOITYJISI-
Ui HaOJIOJAIOTCSI BCTPEYHBIE, ITPOTUBOIOJIOXHO
HampasJIeHHBIE TTPOIlIeCChl (DYHKIIMOHAJIBHBIX U3Me-
HEHMIA B CTPOEHUU U UHCTPYMEHTAJILHOM MCIOJIb30-
BaHUU MaHIUOYII.

MHOTOMEpHBIN IBYX(aKTOPHBIM HelmapaMeTpr-
yeckuii aHaau3 (NPMANOVA) 3HaueHunii MaHIUOY-
JIIPHBIX UHAEKCOB (TabJ1. 4) BBISIBUJI 3HAYMMOE BJIM-
stHUe (haKTOPOB MPUHAIJIEXKHOCTH K roay (Y), Joka-
sutety (L) n ux B3aumoneiictaust (Y X L). B atom
ciyJae HanOOJIbIIIas MEKTPYIIIOBast TUCTIEPCHUST 00-
HapyXeHa MeXIy IOMyJISIIUsIMH, a HauMeHbBIIast
CBSI3aHA C MEXTOHOBBIMHM Pa3IMIUSIMU WHIEKCOB.
ITpoMeXyTOUHBIN YpPOBEHb BEJIWYMHBI JTUCIIEPCUM
HaOII0aJICsl TPU B3aUMOJECTBUU (haKTOPOB, T.€. B
pa3HbIe TOAbI B Pa3HBIX MOIMYJISILIUSIX MOTYT IPOUCXO-
JIUTh CYIIIECTBEHHbIE, WHOTAA TPOTUBOIIOJOXHBIE,
W3MEHEeHUS 3HAYeHU I MaHIUOYISIPHBIX MHICKCOB.

CpaBHCHI/Ie 3HaYEeHU U NHICKCOB IMPOBEJIN TAKXKE
C yueToM 11oJjia 3BepbKoB. Ha puc. 4 mo nnnekcam TM
1 MI OKOHTYpEHBI ITOJIMTOHBI MEXIPYIIIOBOI 13-
MEHYUBOCTU, COOTBETCTBYIOIIME NIBYM BPEMEHHBIM
BKOJIOTUA
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aTanaM, OObEOUHSIONINE LIEHTPOUIEI BEIOOPOK caM-
LIOB ¥ CAMOK C YY€TOM CTaHIAPTHBIX OLIIMOOK TSI KaxXK-
noro romga. Ilnomans moaMrona n3MeHIMBOCTH TSI BbI-
oopok 2015 r. okaszajach CYIIECTBEHHO MEHBIIIE IO
CpaBHEHUIO ¢ ToJuroHoM 1983 r., oTpaxkast OTHOCH-
TeJIbHO OoJbliiee MOpPODYHKIIMOHAIBHOE CXOJICTBO
reorpadUUecKr yOaJeHHBIX MOMYJISIIMIA pPBDKE Io-
neBku B Havane XXI B. Takoe ke yMeHbIIIeHUE MJI0-
AW TTOINTOHA M3MEHUYMBOCTH IIJIST BEIOOPOK 2015 T.
HaOJrogaeTcss B o01eM MopdoIIpoCcTpaHCTBE U IO
nHaekcam T1 u MM (puc. 5).

VYpoBHU BHYTPUTPYIIIIOBOTO MOPHhODYHKIIUO-
HaJibHOTO pazHooOpa3ust (MM FD) nnst Kaxaoro roga
OLICHWIM METOAOM aHajiu3a MaTTepHa E€BKJIMIOBBIX
IUCTAaHLIMIT MeXAy opAuHaTaMKU BEIOOPOK CaMIIOB U
CaMOK ITO CpEeTHUM 3HAYEHUSIM BCEX IISATU (PYHKIIO-
HaJIBHBIX MaHANOYISIPHBIX WHAeKCOB. CpenHee 3Ha-
yeHue MMFD ns Bbioopok 1983 r. cocraBuiio 0.0322 +
+0.0017, a mst 2015 . — 0.0274 + 0.0012. IMony4yeH-
HBIC JaHHBIE ITOATBEPXKIAIOT, YTO B LIEJIOM MOpPQO-
¢GyHKIIMOHaIBbHOE pa3HOOOpa3ne CaMIOB M CAMOK B
TpeX MOIENbHBIX monyisiuusax B 2015 r. 3HauMMO
YMEHBIIMJIOCH (11 HEpaBHBIX TUCIIEPCUI KPUTSPUiA
t=12.25;d.f.=130; p = 0.0264) 1o cpaBHEHUIO C IIPEIbI-
JIyIIUM BpeMEHHBIM 3TanoM. Jucrepcust MexKBBIOO-
POYHBIX nUcTaHIIMii B 1983 r. OblIa TaKKe JOCTOBEPHO
Boie, yeMm B 2015 1. (F = 1.77; p = 0.0225).
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Tabmuma 4. PesynbraThl

BACHUJIBEB u np.

MHOIOMEPHOIo HEnapaMeTpmiycCKoro ,Z[ByX(baKTOpHOl"O JUCIICPCMOHHOTO aHaJiu3a

PERMANOVA 3HaueHUii MaHAUOYISIPHBIX MHAEKCOB, XapaKTepU3YyIOIIMX (QYHKIIMOHAJIbHbIE OCOOCHHOCTU HMXKHEN
YeocTy TpexX aToxpoHHBIX (1983 u 2015 rr.) reorpadruecku ynajeHHbIX CUHTOITHBIX TTOMYJISILUMIA PbIKEi TTOJIEBKU B

OpeHOyprckoii objiacTu

Hctounuk N

W3MeHIHBOCTH ((aKTop) CyMMa KBazIpaToB d.f. CpenHuii KBaapaT F YpoBeHb 3HAYMMOCTH (p)
Ton (Y) 0.00980 0.00980 3.354 0.0191
Jlokamurert (L) 0.02108 2 0.01054 3.608 0.0022
Bzaumoneiictue (Y X L) 0.01723 0.00862 2.950 0.0001
OcratouHas (Residual) 0.56662 194 0.00292
Oo6mas (Total) 0.61473 199

OBCYXJIEHHE roJeTHUM OaHHBIM OpeHOYpPrcKoi MeTeOCTaHIIVH,

CrnenmyeT oTMeTUTh, 4To B 1983 1 2015 rT. cpegHe-
rofoBbIe MOKa3aTeJIu Kak TeMIlepaTypbl, TaK U Oocaj-
KOB OBITM O;M3KM. /g 3THUX JeT TakKe Habmona-
JIMCh 3HAaYMMBble Ko3dduumeHTsl Koppesaunu [Tup-
COHA MEXIY psAlaMM CPEIHEMECSYHBIX TEMIIEpaTyp
(r =0.99; p < 0.0001) u KoiuyecTBa OCaAKOB (r =
=0.98; p < 0.0001). IToaTOoMy HabmOmaEMbIEe B 3TU
rofibl 2¢EKTHl HE SIBISIOTCS MPsSMOI peakliueit Ha
KOHKpPETHBIE TOJIOBbIE YCJIOBHUSI, 2 BO MHOTOM OTpa-
JKalOT UCTOPUUYECKU BO3HUKIINE pazanyus. [1o MHO-

TemmnopanbHO-MOJSIpHBIN UHAEKC, TM

B3SITBIM HaunHasg ¢ 1966 r., MOXHO 3aKJIIOYUTh, UTO
Mekay nepBuiMH 25 rogamu (oo 1990 r.) 1 mociemy-
omumu 25 (mo 2015 r.) HaOMOOAOTCs 3HAYMMBIE
pa3InMYrs MO CPEeIHETOAOBBIM MOKA3aTeIsIM TeMITe-
patypsl: 4.67 = 0.22 u 5.59 = 0.21 cOOTBETCTBEHHO
(= 3.00; p = 0.004). ITo cpenHErOAOBOMY KOJIMYECTBY
OCaJIKOB pasnyusi Mpu 3TOM He BbIsiBJieHbI (1 = 0.33;
p=0.741).

Takum 06pa3oM, 3a pacCMOTPEHHBIN UCTOPUYE-
CKMII TIepHoll BPEMEHM IIPOM3OIILIO ITOBBIIICHHE

031 ¢
TS3m

0.30 | <> T T

KI15§*

7 | T83f

; =0
0.29 |
028 |-
0.27 + - l 1

--------------- JK83f O 1983 T
0.26 - @ 2015 T
0'25 1 1 1 1 1 1 1 J
0.525 0.530 0.535 0.540 0.545 0.550 0.555 0.560

MaccerepHO-pe310BbIit nHIeKC, M1

Puc. 4. CpaBHeHMe CpeqHUX 3HaYeHU MOpGHODYHKIIMOHATBHBIX MAaHIUOYISIpHBIX MHAeKCOB M1 1 TM ¢ yyeToMm cTaHaapr-
HbIX o160k (£SE) B BEIOOpKax camioB (m) u camok (f) Touxkoit (T), mnatosckoit (P) u cakmapckoii (K) momyssiimii peokeit

noJieBKM pa3HbIx JieT (83 — 1983 r. u 15 — 20151.).
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MacceTrepHO-MOIIpHBINM nHAEKC, MM
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TemnopanbHO-pe3uoBhIii nHIEKC, T1

Puc. 5. CpaBHeHMe cpefHUX 3HaUYeHUIT MOP(HOGYHKIIMOHAIBHBIX MAaHANOYIsIpHBIX uHAeKcoB T1 1 MM c yuetom cTtaHmapt-
HbIX ommm60K (+SE) B BeIGopKax camiioB (m) u camox (f) Toukoii (T), mmatoBekoii (P) n cakmapckoii (K) momymsiiumit perkeit

MoJieBKY pasHbIx jiet (83 — 1983 r. u 15 — 2015 1.).

CPeIHEro0oBOi TeMIepaTypbl, HO YPOBEHb OCAJIKOB
B perroHe B Havase XXI B. ocTayics mpruOIM3UTEIBHO
Ha TOM Xe YpOBHe, 4To 1 B KoH1le XX B. HecomHeH-
HO, YTO MOBBIIIEHUE TEMIIEPATYPhI U COXpaHEHUE TO-
o XK€ peXkrMa BJIAXKHOCTU HEU30EKHO JOIKHO ObLIO
MPUBECTU K UBMEHEHUI0 pacTuTebHocTU. Haubonee
3aMETHbIE U3MEHEHUS CJIeNyET OTMETUTh B TIOMMEH-
HoM Jiecy p. Cakmapsbl BOu3u T. KyBaHIBIK (MecTo
O0UTaHUSI CaKMapCKOM MOIyJISIUU phIKeil ToJieB-
K1), KOTOpBIii 3a mocinegaue 10—15 aet mpeBpaTtuics
B TpyAHOMNpoxoaumyto ypemy [29]. MU3ameHeHusI Koc-
HYJIUCh TaKKe IMMOMMeHHOoTOo jeca p. Camapsl BOJIU3U
c. IlnaToBka (IJ1aTOBCKAsI MOITYJISLIS), TIe HAOII0-
JIaJIUCh aHTPOIIOTeHHAas IeHyaalusl JECHOTO Mojiora
U TPaBSIHOTO MOKPOBA, Jerpaalivs STONHUKOB (exe-
BUKa, TMKasl BUIIIHS) U O0llee yCUIeHUEe KCepouUT-
HOCTU pacTuTedbHOCTU. B paitoHe moc. Torukoe
(TolKas MOMyJIsILMs) MOMMEHHBIH Jiec 3a TTocJieIHUE
10—15 net moaBeprajicsi HOCTOSIHHBIM HEKOHTPOJIU -
pyeMbIM BbIpyOKaM 1 peKpeaTuBHOMY BO3JENUCTBUIO,
YTO TIPUBEJIO K MOYTHU TOJHOMY MCUE3HOBEHUIO Ha-
caxIeHMi 1yba, aerpajgaluy SITONHUKOB U U3MEHe-
HUIO COCTaBa psifia CB3aHHBIX C 1yOOM TPaBSIHUCTbIX
accoumanuii Ha JeBobepexbe p. Camapbl. B To ke

BKOJIOTUA
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BpeMs B TIOWMEHHOM JIECY BO3pOCIIa OJISI UHBA3UB-
HOTO BUIA — KJIEHA aMEPUKAHCKOIO, a TakXke Bs3a
niepiaBoro. UsMeHeHue KIMMaTU4eCKUX YCIOBUI U
COCTaBa paCTUTEILHOCTHU JOJKHO ObLIO B CBOIO OUe-
pelb MOBIMATH HAa TPpOUYECKHE U APYTUe IKOJOTU-
YECKME YCIIOBUS MOMMEHHBIX IMOMYJISLIMI PHIKEN MO~
JIEBKU B JaHHBIX JoKanuTteTax OpeHOyprckoii ooa-
CTH, a TaKX€ OIOCPEIOBAHHO W HAa W3MEHYUBOCTh
¢dopMbI 1 GYHKITMOHATIBHBIX CBOMCTB HUKHE YeITto-
CTU TPBI3YHOB.

ITonoBoit nuMopduU3M IO pazMepaM MaHAUOY y
pbIXeil TTojieBKU B cpeaHeM coctaBuil 5.01%. Cpen-
HHe pa3Mephl (TIONIAIb) HUZKHE YeTIOCTH Y CAMIIOB
3HAYMMO MEHbIIIE, YeM Y CAMOK, B 00a Iieproja Bpe-
MCHU, HO B pa3HbIe TOJIbl M Pa3HBIX ITOITY/ISILIUIX X
COOTHOIIIEHUE MOXET BapbUpoBaTh. [103TOMY MOX-
HO MPeAIojarath, YTo M pa3Mepbl MAaHIUOYJI, U Tabu-
TyalbHbIE pa3Mephl JKUBOTHBIX aJallTUBHO IIACTAY-
HBI U UMEIOT (PYHKILIMOHAJIBHOE 3HaUeHue. B miaToB-
CKOWM TIOMYJISIIIMY B 00a Tona HAaOIIONESHWN TTOJTOBOM
auMopdu3M IO pa3MepaM MaHAWOyJI BOOOIIE He
MPOSIBUJICSI, & B CaKMapCKOM 3HAYMMBbIEC IIOJIOBbIC
paznnaust ooHapyKeHbI ToabKo B 2015 r. MHTEpecHO,
YTO NPU CPABHEHUM IUIOLLANU MAHAMOYJ B Pa3HBIX
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MOITYJISILMSIX M B pa3HbIE TOABI Y CAMOK CTaTHUCTUYE-
CKM 3HAYMMBIe pa3aIndus He IposBmwinch. I[1pu ana-
JIOTUYHOM COITIOCTaBJICHMM aJUIOXPOHHBIX aJIJIOTOI-
HBIX BBIOOPOK 3HAYMMOE CBOecOOpasune MpOSIBUIIOCH
TOJIBKO Y CAMIIOB M3 IJIATOBCKOM morryasonn 1983 1.,
KOTOPBIC B 3TOM Iroay oKas3aJIMCb TaKMMU K€ KPYII-
HBbIMU, KaK 1 CaMKH, B OTJIMYUE OT CaM1IOB TOLlKOI7[ n
cakMapckoit monyiasguuii. B 2015 r. HI>KHUE 4eTI0CcTU
CaMIIOB ILJIATOBCKOIl IIOIMYJISILMM CTajli, OIHAKO,
CPaBHUTEJILHO MEJIKUMU, KaK U B IPYTUX OITYJISIIN-
SIX, T.€. TI0JIOBOM TUMOP(U3M IO pa3zMepaM MaHIUOYII
B OTOM cJIydae Bce Xe IposiBWiICA. Takum oOpa3om,
TOT (PaKT, 4TO ITOJIOBOI TMMOP(PU3M I10 pazMepaM MO-
XKeT OBITh B pa3HOI CTENEHM BBIPAXXEH B pa3HbIX 10—
IMYJISILASIX, IIPUYEM TO IIPOSIBIISIETCSI, TO HUBEIUPYET-
CsI B HUX B pa3HbIe TOAbl, KOCBEHHO ITOATBEPXIAcT
(YHKIIMOHANTBHYIO IPUPOAY PA3ININ MEXIy Mojia-
MU 10 pa3Mepam.

OueHKa perpeccuM MeXAy 3HAYEHUSIMM JOora-
pudmoB meHTpouaHoro pasmepa (CS) m mepBoit
m1aBHOM KoMItoHeHTHI ¢hopmbl (PCS1) BeissBMIIa 11~
Helinyto 3aBucuMocTtb (p < 0.001), HO moJist oObsIC-
HEHHOM TUCIEePCUM ITPU 3TOM OKa3ajlaCh HEBEJIUKa 1
cocraBuia 14%. B aTom ciiydyae MOKHO TOBOPUTH 00
OYCHBb CJIa00i, XOTS U CTATUCTUYECKU 3HAYMMOM aj-
JIOMETPUYECKOU 3aBUCUMOCTU (hOPMBI HMKHEN Ye-
JIIOCTU OT ee pa3Mepa, KOTOPOil MOXHO TIpeHeOpeyb.
OTCyTCTBHUE CYIIECTBEHHBIX MEXITOMYJISIIMOHHBIX
pa3IMYUiA TI0 TUIOLIAAN MaHAUOYI B COOTBETCTBYIO-
LIMe FOAbl CpPAaBHEHUS TAKXKe MO3BOJISIET CUMTATh, UTO
clrabrele ayuioMeTpudyeckue 3P@eKThl IPU CXOTHBIX
CpeIHUX pa3Mepax OOBEKTOB HE BIUSIOT Ha MEXIIO-
MYyJISIMAOHHBIC Pa3IMyMsi, BEISIBJICHHEIE MO (opme
MaHIuOYII.

Pesynbrarhl KaHOHMYECKOTO aHajim3a (OOpMEI
HIKHEN YeTIOCTH TTO3BOJISIOT 3aKJTIOYUTH, U4TO ¢ 1983
o 2015 r. IpoM30ILIN CylleCTBEHHbIe MOpgOoreHe-
TUYECKHE N3MEHEHMS, KOTOPbIE 00yCIOBICHEI HE ajl-
JIOMEeTpUYeCKUMU 3(pdeKTaMmu, a HaKOIIEHHBIMU
MEJIKMMU MHOTOYMCIIEHHBIMM HEJIMHEMHBIMU U3Me-
HEHUSIMU KOH(PUTYpalluy HIDKHEN 9YeII0CTH. XPOHO-
rpacuyeckasi M3MEHUYMBOCTb, BBIpaXXKeHHasl BIOJb
nepBOii KAHOHUYECKOM OCH, MO BEJIMUYMHE MEXTPYII-
MOBOIi AucTiepcuu OoJiee YeM B JIBa pa3a MpeBbIIIaeT
reorpapuyecKyr0 U3MEHUYMBOCTH (IJIsI BBIOOPOK B
1983 r.), mposBUBIIIYIOCSI BIOJb BTOpOil ocu. B mc-
xomHbIid 1983 1. reorpaduyeckasi W3MEHYUBOCTh
¢dopMBI MAaHAMOYII OT 3aIlaAHOM TOLIKOI 10 HauboJee
BOCTOYHO# CaKMapCKOii MOMyJISILIUM B 00IlIeM MOp-
¢domnpocTpaHCTBE HampaBlieHa TOUTHU IO TMPSIMbIM
yriioM (77°) K TpeHIay XpoHOrpanIeCcKoi U3MeHU -
Bocth. KocuHYC 3TOro yria, BRIpaXXEHHOTO B pagua-
Hax, B JAHHOM CJIy4ae IIPUOIN3UTEIbHO COOTBETCTBY-
eT Koapdunumenty koppensiuuu ITupcona r = 0.22,
T.€. HaIMuuio ciaaboii csa3u. B 2015 r. HanpaBiaeHUs
reorpam4ueckoii 1 XxpoHorpahniecKoi n3MeHINBO-
CTU B 3HAYMTEJILHOI CTEIIEHU corjiacyiorcs. B atom
cliydae yroj MeXAy HarpaBJIeHHMeM XpoHorpaduye-
CKOM 1 reorpaduiecKoil M3MEHYMBOCTH CTAaHOBUTCS

BACHUJIBEB u np.

octpbiM (30°30") 1 cooTBeTCTBYET KOSMOULIMEHTY 7 =
= (.86, T.€. IPOSIBIEHUIO CHILHOM CBI3U MEXIY HUMM.

CxoncTBo reorpadmuieckoit U3MeHYMBOCTH HIK-
Hell dyemtoct Ha pyoexe XXI B. ¢ xpoHorpadmde-
CKOIf KOCBEHHO yKa3blBaeT Ha TO, UTO TPaIUEHT
YCJI0BUI OOUTaHUS BUIA B TPOCTPAHCTBE BO MHOTOM
corjacyeTrcsl ¢ ero U3MeHEHUSIMU B UCTOPUYECKOM
BpEMEHHM, OTpaxkasl HallpaBJIeHHOE U3MEHEHUE KJIM-
MaTa 1 COOTBETCTBEHHO €TI0 BIIMSHUE HA IIOMEHHYIO
PacTUTENILHOCTh U (payHy OECIIO3BOHOYHBIX KMBOT-
HBIX, KOTOPbIMU MMTAIOTCSI pbikue MmoieBKU. Kak
yXe OTMEeUaJloCh BBIIIE, U3MEHEHUE TPOPUUECKUX
YCJIOBUI TOJIKHO ObLIO 3aTPOHYTh U MOPGhODYHKIIU -
OHaJIbHbIE CBOMCTBA MAaHIUOYJI TTOJIEBOK.

Panee B akcniepuMeHTaIbHOI padboTe Ha 1adbopa-
TOPHBIX MBbIIIaX AHIEPCOH C coaBT. [12] mokazanu,
YTO JIJIUTEbHOE MUTAHWE XXWBOTHBIX KOPMOM pa3-
HOM KOHCUCTEHLIUU — TBEPAOUN WU MSITKOM — TIPU-
BOJIUT K CTATUCTUYECKU TOCTOBEPHBIM U3MEHEHUSIM
3HaYeHUU MaHAMOYJISIpHbIX MHAeKCOB. HaMu Takxke
YCTAHOBJIEHO, YTO JIMTEIbHAsI WHTPOAYKIIMS H0X-
HBIX U CEBEPHBIX MOMYJIsiiuii oHnaTpsl (Ondatra zibe-
thicus L.) compoBoxXIanach U3MEHEHUEM 3HAa4YeHUA
WHIEKCOB BO BPEMEHU U TIPOCTPAHCTBE, CBSI3aHHbIX C
M3MEHEHUEM AueThl XKMBOTHBIX [30]. B mpyrom mc-
CJIeJOBAaHUM TIPU HCIIOJb30BAHUM MaHIUOYJISIPHBIX
nHAeKCcOoB Hamu [14] BeISBIeHBI MOP(HODYHKIINO-
HaJIbHbIE Pa3IM4YUsI OKPACOUYHbBIX MOP( OOBIKHOBEH-
Hoii cinenyimioHku (Ellobius talpinus Pall.) u crietu-
¢duka nuTaHUsE MOHOMOPGHBIX U MOIUMOPGHBIX TTO
okpacke nonyJsuuii. [ToaTromy B HacTosiiieit pabote
MaHIUOYJISIpHbIE WHAEKCHl paccMaTpMBaIOTCSl Kak
MopdOoDYHKIIMOHAJILHBIE TTOKA3aTeJIM — aHaJIoT MH-
JIEKCOB, UCIIOJIb30BAaHHBIX B paMKax MeToaa Mopdo-
GU3MOIOTNYECKUX MHANKATOPOB [31], XxapakTepu3y-
IolI1e OCOOCHHOCTU JAUEThI TTOJEBOK U CITOCOO WH-
CTPYMEHTaJIbHOU 00pabOTKM OOBEKTOB MUTAHUSI.

CpaBHeHME BeJIUYUMH MOpPGODYHKIIMOHATBHBIX
MaHIUOYJISIPHBIX WHIAEKCOB MO3BOJISIET 3aKJIOYUTh,
YTO B KaXXIOM M3YyYeHHON IOITY/ISILUM 3a 0oJjiee 4YeM
30-neTHMiI TIepuon HaOJMomaeTcs caenuduieckoe
M3MEHEHHE 3TUX XapaKTEPUCTUK y CaMIIOB U CAMOK
(cM. puc. 4, 5): y OTHUX TPYIII IIPOUCXOIUT YCUJICHUE
IpbI3ylIei GYHKIUU, a Yy IPpYTUX HAOJIIOgaeTCsT yCU-
JiIeHre KOH(UTypalu, CBSI3aHHOU ¢ (yHKIIMEH XKe-
BaHUs. B cpaBHUBaeMbIX alJIOXPOHHBIX CUHTOMHBIX
MOIYJISILUSX TIPOMU3O0IIIN pa3HOHAIPAaBJIEHHBIE W3-
MEHEeHMsI MaHIUOYISIPHBIX MHACKCOB, IJIABHBIM 00-
pazoM Kacamomuecss QYHKIMU KeBaHUS (MHIEKCHI
TI u TM). HaubGonpinne ¢pyHKIMOHATbHEIC pa3JIv-
yus o uHaekcaM T1 u TM BeIpakeHbI MEXIy aJlJIo-
XPOHHBIMU BHIOOPKAMU CAMOK CaKMapCKOU MOIyJIsi-
UM XKeBaTeabHast GYHKLIUSA Y CAMOK YCUJIMBAETCS
ot 1983 k 2015 r. g caMIOB 3TO HE XapaKTepHO,
npudeM B 2015 r. moJI0BbIe pa3Indus 10 STUM UHASK-
caM HuBenupytoTcs. Eciay B m1aToBCKOM NOMYJ/ISIIIAN
B 1983 r. monoBkie paszimmuus 1o nHaekcam T1 u TM,
C OTHOM CTOPOHHBI, M nHAeKcaM MI u MM, ¢ npyroii,
He BeIpaxkeHbI, To B 2015 1. y caMOK TOCTOBEPHO BO3-
pacTaroT 3HaYeHUsS 000X TPYIIT MHAEKCOB. Ipyru-

BKOJIOTUA

Ne 4 2019



COOTHOIIEHUE XPOHOTPA®OUYECKOUN U TEOTPAOUYECKON U3MEHUYMBOCTHU

MU CJIOBaMH, Y CaMlIOB 3HAuY€HUs WHAEKCOB OCTa-
JIUCh MPEXHUMU, a y CAMOK MPOU3O0LLIN CYIIIECTBEH -
HblEe U3MEHEHUSI, CB3aHHbIE C yCUIEHUEM (DyHKIIUHI
IPBI3EHUS U 3KeBaHUS TTUILEBBIX 00beKTOB. B TolKOi
nonyasiiuu B 1983 1. HabM0gaIMCh TTOJIOBBIE pas3iu-
yusl TI0 00erUM rpymraM WHAEKCOB, IpUYEM €ClU Y
CaMOK ObUIM yCUJIeHbl (DYHKIIMM TPHI3EHUS U KeBa-
HUS, TO y CaMIIOB — TOJIbKO (byHKIMS XeBaHus. B
1983 r. 3Ty mOMyJISILIMIO OTJAaBIMBAJIU B pa3peKeHHOM
MOMMEHHOI TyOpaBe, MO3TOMY, Cys 110 BeJIMUYMHAM
WHJIEKCOB, MOXHO TIoJlaraTh, YTO CcaMIlbl U CaMKU
CHEeLMaIU3UPOBATIUCh B TMTMTAHUM Pa3HBIMU OOBEK-
TaMU: B IUETE KPYITHBIX MO pazMepaM CaMOK Ipeod-
Jlaayiv Kejyau, a 6ojiee MeJKUe caMilbl, BEPOSITHO,
MpeAnoYruTaIvu NUuTaHue 371aKkaMu, SrogamMmu (exXeBu-
Ka) U MOYBEHHBbIMU Oecro3BOHOYHBIMU. B 2015 r.
9KOJIOTUYECKUE YCIOBUS B TOLIKOU MOMYJISILIUA W3-
MEHUJIUCh, U TIOJIOBBIE Pa3JIMYUS 110 00EUM IpyIiam
WHJEKCOB HUBEIMPOBAIUCH. TakKuM 00pa3oM, caMIibl 1
CaMKU pa3HbIX TOMYJISILMI B pa3Hble oAbl CIIOCOOHBI
OTYACTHU TepeKIoYaTh MopdoreHe3 HIKHEN YeatocTr
U pean30BaTh HA0Op KOHMUTYpaluii MaHAUOY, cIie-
LMAIM3UPOBAHHBIX JIJIs1 [TUTAHUSI pa3HBIMU 110 TBEPIO-
CTU U UHCTPYMEHTAJIbHBIM TPeOOBAHUSIM K X MEXaHU -
YecKoi 00padboTKe KOPMOBBIMU OOBEKTAMMU.

Hauunas ¢ 1998 r. B OpeHOyprckoii 061acTy Ha-
0J1I01aJ10Ch CYIIECTBEHHOE YMEHbBILIEHNE aMTLTUTY/IbI
MEXXTOJIOBBIX KOJIeOaHUII ToKa3aTessi CpeaHeroao-
BOM TeMIIEpaTyphl IIPU €€ OOJIbILICH CpeaHEe BeINYU -
He I10 cpaBHeHUIO ¢ Ipeaplayimu 30 rogamu. Takas
MHOTOJIETHSISI CUTyallusl JOJDKHA ObLIa CITOCOOCTBO-
BaTh CTAOWIM3aM Pa3HOOOpa3usl paCTUTEILHOCTU 1
COCTaBa MOYBEHHBIX OECIIO3BOHOYHBIX, B TOM YUCJIE U
TOM MX YacTU, KOTOPOM MUTAETCS pbLKas IMOJEBKA.
Bo3MoOXXHO, MMEHHO 3TO MOBJIMSIJIO HAa MEHBIIUIA
pa3dpoc BEJIMYMH MaHAWOYISIPHBIX WHACKCOB M
YMEHBIIIeHHe noKa3aTelsi MOp(PopyHKIIMOHAIEHOTO
pa3aoo6pasust MMFD Ha BTOpoM BpeMEHHOM 3Tarie
cpaBHEHUS BBIOOPOK B 2015 1.

SAKJTIOYEHHUE

[IpoBeneHnHoOe ncciIenOBaHME ITOKA3aJI0, YTO B HC-
TOPUYECKUIN MEPUOI BPEMEHM 3a TPU IECCATUIICTUS
(1983—2015 rr.) Ha IOKHOU rpaHUlIe apeajia Buaa Ha
¢doHe KIMMaTUYECKUX W3MEHEHUU B HaIlpaBJICHUU
MHOBBIIIEHUSI CPEIHETOAOBOM TeMmepaTyphbl, COIpPSI-
KEHHBIX ¢ TpaHc(opManuei pacTUTEILHOCTH, IIPO-
M30IIUIO OJHOHAIIPaBIIEHHOEe M3MEHeHHe Mopdore-
He3a HUXKHEW YeTI0CTU B reorpauyeckul yaaIeHHBIX
MOMYJISIIUSIX pbDKe TMoiaeBKU. JaHHBIN McTOpHYe-
CKUIi TIpoliecC HaIlpaBJIEHHON XpoHorpaguyecKoi
U3MEHYMBOCTH COIIPOBOXKIAJICS B 001IeM MOPGOIIPO-
CTPaHCTBE CXOMHOII MomuduKaueil HarpaBIeHUs U
reorpar4ecKoil I3MEHYNMBOCTH JIOKATIBLHBIX ITOITYJIsI -
unii. UasmMeHeHUsT pOpMBI HIDKHEI YETI0CTH OTHOBPE -
MEHHO COMPSIZKEHBI C TIEPECTPONKOI ee (PyHKIIMI ITpU
WHCTPYMEHTAILHOI 00pabOTKe KOPMOBBIX OOBEKTOB,
MpUYeM OHM MOTYT OBITh Pa3IMYHBI Y CAMIIOB U ca-
MOK. 3BEpPbKHU Pa3HBIX MOJIOB BHICTYNAIOT B ITOMYJISI-
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LUK (haKTUUECKHU KaK MpeacTaBUTeN pa3HbIX (PyHK-
LIOHAJIBHBIX MOPQ, 00JIa1al0IINX Pa3HEIMUA MHCTPY-
MEHTAJILHBIMU BO3MOXHOCTSIMU IIpu 00paboTKe
KOPMOBBIX OOBEKTOB, YTO YETKO IIPOSIBISIETCS IIO
3HAYCHUSIM MOPHODYHKINMOHAITBHBIX MAaHINOYISIP-
HBIX MHIEKCOB CaMIIOB 1 caMoOK (cM. puc. 4, 5). I1pu
0J1aroNPUSITHBIX YCIOBUSIX, KOTOpPbIC, B YaCTHOCTH,
Habmonanuck B 2015 r., nonoBbie MOPHOGYHKIIUO-
HaJIbHBIC pa3Inuusl HUBEIUPYIOTCS, U KMWBOTHBIEC
Pa3HBIX ITOJIOB BBIMOJIHSIOT B HOMY/ISIIUY 1 JIOKAJIb-
HOM COOOIIIECTBE I'PHI3YHOB CXOIHBbIE TPOPUUIECKIE
¢GyHKIIMM, TUTAsICh OTHUM U TEM K€ COCTaBOM KOp-
MOB. B MHBIX ycinoBuUsIx, Kak, Harpumep, B 1983 r.,
MopdodYHKIIMOHANIbHBIC TIOJOBBIE pa3iuuMsi, Ha-
IIPOTUB, YCWJIMBAIOTCSI, paciiupsisi (YHKIIMOHAIb-
HbIe BO3MOXHOCTH BHYTPUITONYJISIIMOHHBIX CTPYK-
TYPHBIX TPYIIII (K TAKOBBIM MOTYT OTHOCUTBCS CAMIIbI
M CaMKH, BO3pPACTHBIE KOTOPTHI, (PYHKIIMOHATbHBIE
dusnonornyeckue rpymisl — @PI [cm. 32], 6uoTH-
nel [cM. 33] u ap.). JelcTBUTeNIbHO, B HOMYJISIIIAN
KMBOTHBIE pa3HOTO I10JIa MOTYT CTAHOBUTHCS CITCIIM -
aJIM3MPOBAaHHBEIMU MOpP(daMu, KOTOPEIE, C OMHOM CTO-
POHBI, 00ecTIeunBaIoT dojiee 3PPEKTUBHOE MCIOIb-
30BaHNE KOPMOBBIX PECYPCOB, a C APYIOii, MO3BOJISIIOT
CHU3UTh YPOBEHb TPODUIECKOM KOHKYPEHIIUMN.

Takum o6pazom, MopdobhyHKIIMOHATbHbIE MaH-
IUOYISIpHBbIE MHACKCHI (PaKTUIECKU JTOTIOJTHSIIOT Me-
TOoI MOPGhOPU3NOIOTUISCKIX UHANKATOPOB, IIPEI-
noxeHHbn padee C.C. IlIBapuem c coast. [31],
obecrneurBasi COOTBETCTBYIONIYIO (DYHKIIMOHATIbHYIO
WHTEPHPETALIMIO PA3IMUU Ha BHYTPU- U MEXKIIOMY-
JISUMOHHOM YPOBHSIX cpaBHEHUs1. [TpoBeaeHHbIE UC-
CJIEIOBAHUS BBISIBUJIM CBSI3b OBICTPBIX MOp(GOoreHe-
TUYECKNX U MOP(PODYHKIIMOHAIBHBIX IEPECTPOCK
MaHIUOYJI IIOJIEBOK C M3MEHEHUEM JIOKAJIbHBIX TPO-
$UYeCKIX YCIIOBHIA, 00YCIOBIICHHBIX pa3HOI HaIIpaB-
JICHHOCTBIO PACTUTEJIbHBIX CYKIIECCUM, CBSI3AHHBIX B
CBOIO OYEpEedb C JJOKAJbHBIMU TPEHIAMU KJIUMaTU4e-
cKux m3MeHeHUit. [logoOHEBIE OBICTphIC HAIlpaBJICH-
HBIE U3MEHEHUsI Mop@doreHes3a IOJICBOK MOTYT ObITh
MHTEPIIPETUPOBAHEI KaK IIPUMEP agallTUBHBIX MUKPO-
SBOTIOIMOHHBIX ITPOLIECCOB, IIPOMCXOMSIINX B UCTO-
PUYECKOM, a HE TEOJIOTMYECKOM MacIlTabe BpeMeHU.

PabGora BBRITIOJTHEHA B paMKaX rocyIapCTBEHHOTO
samanus Ne 1201356803 UDPuXK YpO PAH nipu ya-
CTUYHOI Toaaepkke KoMIuIeKCHOM mporpaMMbl
YpO PAH (No 18-4-4-28). ABTOpbI Osiarogapsit
k.0.H. E.JO. 3axapoBy, k.6.H. A.O. IllkypuxuHa,
Kk.6.H. T.C. Ocinny n FO.M. Unbupsika 3a moMoIIb B
cbope MaTepuala.

CoaBTOpBI CepAeYHO II03IPaBJISIIOT aKajeMuKa
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