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B cBbopHuKe npueefeHbl Pe3ynkTaTel KONMYECTBEHHOro aHa-
NH3a8 peakuMHd NPHMPOAHbLIX NONYNAUMH, HAXOAAULMXCA NOA BO3-
OEHCTEMEM ECTECTBEHHBIX M AHTPONOreHHeIXx (axkTopos. NokasaHa
npoueaypa obpaboTkM HONHUECTBEHHBIX AAHHBIX € NMPHMEHEHHEM
HOBbIX M Haubonee ynoTpebMTENLHLIX MPHEMOB MATEMATHYECHOH
CTATHMCTHMKM W MOAENHMPOBAHMA MNONYNAUMOHHBLIX NPOUECCOE.
B wauyecTee aHTponoreHHoro ¢akTopa paccMOTPEH NpOoMbICEN
XHMULHEIX MNEKONMTAIOWMX, @ TaKMe OCYWEeCTENeHO ero mofenu-
poOBaHHME HAa NONYNALMAX MbILWEBWAHbIX rpbi3yHos. Bo3spacTHeie
COOTHOWEHMA M MOPMONOrMUECKMH aHanM3 [OoBBITEIX MMBOTHBIX
AT BO3IMOMHOCTE W3Y4YHTh HEKOTOPLIE MNPOUECcCHl, MNPOTEKAK-
wHe B nonynauusx eo epemeHu. MNogpobHo paccmoTpeHsl npue-
Mbl NpeobpazcsaHkA BO3PAECTHOrO COCTaBa B CTPYKTYPY NONyns-
UMK B CNY4aaX HENPONCPUMOHANLHOrO EB&lNOBA MMBOTHBIX pas3-
HOroO BO3PACTA W HA pasHbix ¢Gasax AHHAMMKK YHCNEHHOCTH.
Miyuena BO3IMOMHOCTE KONMUECTBEHHBIX MPOFHO30B COCTOAHHA
IKOCHCTEMBI NOJ BNHAHWEM AHTPONOreéHHOro 3arpA3HeHMA cpe-
Abl TAMENLIMH METANNAMM.
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AKAOEMUA HAYK CCCP - YPAJNIbCKMKW HAYYHbIK LIEEHTP

KONHMYECTBEHHBLIE METOAbLI B 3KONOMMKM MNO3BOHOYHBLIX - 1983

B. C. CMHMPHOB

AHANKW3 BO3PACTHOH CTPYKTYPbI
NMPOMBICNOBbIX HHMBOTHbIX

BospacTHas cTpyKTypa NoOnyJasiiiili TeCHO CBfizaHa ¢ JHHAMHKOM
HX uyHcaeHHOCTH. OAHAKO HeT eIHHOro MHEHHS OTHOCHTEJNBHO IpH-
YHHHO-CAEACTBEHHBIX CBfI3ed MeMmny H3MEeHEeHHAMH YHCJEHHOCTH H
CTPYKTYPHI.

[TpombicioBBIe 0OBLEKTH YAOGHBL A5 HCCJAEA0BAHHA 110 PALY NPH-
yuH. CMepPTHOCTL HX B 3HAYHTEJbHOH Mepe onpenensieTcs JAeiiCTBH-
eM 0XoThl. ['nbesb OT ecTeCTBEHHBIX NMPHUHH OTHOCHTEJNLHO HEBEJIH-
Ka, Mo3TOMY NPOMBbIC/IOBass npoba, B3fATasi Ha onpejeleHHe BO3pac-
Ta, M0 COOTHOLIGHHIO BO3PACTHHIX rpyni O6JM3Ka K COCTAaBY BCeH
nonyasuud, YHcAeHHOCTh NPOMBICAOBOH MONYJSAILHH, B TOM YHCJE H
HHTEHCHBHO ONPOMBILIJIAEMOH, Ha NPOTHAACEHHH MHOTHX AECATHJIETHH
B CpelHeM YIep:KHBaeTcsi Ha NOCTOSHHOM ypoBHe. Pompaemoctb H
CMEPTHOCTL CTporo cbajaHcHPOBaHHI.

«Cnoco6HOCTh MONYAAUHH MOAAEPIKHBATL CBOK YHCJAEHHOCTh B
COCTOSIHHH JHHAMHYeCKOro paBHOBeCHs, HECMOTPS Ha H3MeHeHHe
BHeIHEH cpeabl, onpeaenasercda NpHCNocoOUTe/bLHBIMH TOMEOCTaTH-
YECKHMH peakUHAMH OTAeJbHBIX oco0eH, AHHAMHKON 3KOJOrHYeCKOH
CTPYKTYPH NONVYJASUHH H H3IMEHEHHEeM €€ reHeTHYeckoro coctapa. Ko-
JiebaHHsE KayecTBa NOMYJSUHH — CTOJNb JKe XapaKTepHbli ee aTpH-
6y, uro M KojaebaHHa uHcaeHHocTH»,— nucaa C. C. Illsapu
[6, c. 169]. M3 3T0il umrarsl MOXKHO 3aKJIIOUHTB, YTO BO3pAacCTHAas
\CTPYKTYpPa, KaK OJIHH H3 3/1eMEHTOB 3KOJIOTHYECKOH CTPYKTYPbI NOMY-
SJIAIHH, BXOJAHT B YHCJIO MeXaHH3MOB, Pery/iHpyIOUIHX YHCJAEHHOCTD.
FHo ecth u apyrasa touka speHus: «Ec/iH BeKTOPH BLIXKHBAEMOCTH H
IJI0XOBHTOCTH (PUKCHPOBAaHBI, TO BO3pacTHBEIC pacnpeieneHus... CTpe-
'MAATCA K yeToHunBbIM»,— nuwet I'. Koawu |1, ¢. 183]. Huaue rosops,
t0e3 M3MEHEHHMs BLIXKHBAEMOCTH H MJOJAOBHTOCTH BO3pacTHas CTPYK-
ITypa He H3MeHHTcd. ER oTBOAMTCA posb HeH30eKHOrO CJe/ICTBHS
IBBIZKHBAEMOCTH H miaojosutocTH. [Tepectpoiika Bo3pacTHOH CTPYKTY-
Ipbl — He cpejacTBo, a caeicteHe. Ona H3MeHsleTCsl B HanpaBJeHHH,
'3a/laHHOM (aKTOpaMH pOXKAaeMOCTH H CMEPTHOCTH, HE3ABHCHMO OT
1Toro, Oyaet au 3pdext oT nepecTpoiKH roMmeocTaTHYECKHM HJH NMpo-
ITHBOIOJIOMKHBIH €MY.




K BozpacTHOH CTPYKTYpe NMONyJALHH CHelYeT OTHOCHTbBCA KakK K
06061eHHOll OLeHKe MJOAOBHTOCTH H cMmeprHocTH. CBejeHHst o
CMEPTHOCTH MOXKHO TNOJYYHTb HMEHHO M3 JaHHBIX O BO3PAacTHOM
CTPYKTYpe, H MaTepHaJbl AJd 3TOro B Ji000M NOTpeOHOM KOJHYECT-
Be HMelTcs Y oXxoTHHKOB. IlpH 3TOM cjiejyeT NOMHHTb, YTO AOCTa-
TOYHO BbICOKAS TOUHOCTL HHTEPECYIOUIHX Hac OUeHOK Tpebyer, 4YTo-
6bl A5 HceaefaoBanns Oblia B3fiTa BuOopka Goabioro odbema: He
JIECATKH, a4 COTHH KHBOTHBIX,

MartemaTtnueckan MHTepnperauMa (popMHpoBaHHA
BO3PAacTHOW CTPYKTYPbI

Haa obecnevenus ¢cTaOMABHOrO YPOBHA HHCJIEHHOCTH KHBOTHEBIX
HEeOOXOMHMO CTpPOroe pPaBeHCTBO 4YHCJA POAHMBUIHXCA M NOrHOMIHX
3a MepHOJ BpeMeHH, MpeBbllalouHi AJHTeIbHOCTE KoJebanusa uHc-
JeHHocTH. Kaxkaas napa KHBOTHBIX A0JZKHa OCTABHTL TNocje cebd
napy pasmMHoxalouHnxcs noroMkos. [lonoanenne nonyiasuuu 3a cyer
POAHBIUErOCS MOJOAHSKA MOET CHJbHO BapbHpoBaTh. Tak, no paH-
HeiM K. [1. ®unonopa [5], nHa o-Be bupioubem BecHoit 1958 r. B BHI-
BOJAKAX JHCHL BcTpedatock B cpeadem 2.3 (or 1 no 3) Jaucar, a
caeaywoiei sectoft 7,3 (ot 5 1o 11). flcHo, 4TO HHTEHCHBHOE NOMOJ-
HEHHE CHJBLHO OMOJIAMKHBAET MOnyJadlno. B jpanHoM cayyae MHTEH-
CHBHOE paszMHoxKeHHe OBLIO HAlNpaBJeHO HAa KOMNEHCALHK HHTEH-
CHBHO# rHbesi: MAOTHOCTh HAaCeJeHHA JHCHUB HA oeTpoBe B 1957 r.
coctaBasiia 27,4 ocobu Ha 1000 ra, a K caeaywouemy roay HHTEH-
CHBHBIM HCTpeOJsieHHeM OHA Obliia cHHMXKeHa 10 7,5. EcTh Hekan npe-
JleJibHasi IJIOJOBHTOCTb, NMPHCYLLAA BHAY, H MEXaHH3M peryJHpoBa-
HHS YHCJEHHOCTH COCTOHT B TOM, 4TOObI CHH3HTL ee H BoOOILe nNonoJ-
HeHHe NONYJSUHH NMPH J0CTHXKEHHH Onpele/ieHHOH (BBICOKOH) NJOT-
HOCTH.

Yrobbl npaBHALHO NMPeACTaBHTbL MeXaHH3M (QOpMHpOBaHMS BO3-
PACTHOH CTPYKTYPbI NONYJALHH, 1eJecoodpasHo paccMOTpPeTh AeH-
CTBYIOLLHE HayaJgaa B abcTpakTHOH opMme, npeHedperass HEKOTOPBIMH
AeTansiMH, AOCTATOYHO XOPOLIO H3BeCTHbBIMH. Ecin y JHcHUB nJao-
LOBUTOCThL COCTABJSIET B CpeJHeM CeMb LIeHKOB Ha Mapy poaHTeneii,
a MOJIOBOE CO3peBaHHe HacTynaeT B Bo3pacTe | roj, To 3a cuer pas-
MHOMEeHHA YHCJIEeHHOCTh yBeaHuyHsaercda B 4,5 pasa. Ecan kaxnas
pOAHBIIASICA CcaMKa vepe3 rojJ JAacT TOJbKO OIHH NMOMET, 3HAYHT,
yepe3 10 JieT yHCAeHHOCTb JHCHIBL Bo3pacTtet B 275 Toic. pas. Ilpu-
HAB K€ YCTAaHOBKY 0 cOaJlaHCHPOBAHHONH YHCJIEHHOCTH, MBI HeH30eMK-
HO JOJIXKHBL MPHUHATH TaKiKe, YTO 38 BCIO OCTAJLHVIO YacTh rojia or
OMHOr0 pasMHOXEHHS [0 JAPYroro YHC/AeHHOCTh CHH3HTCH TOMNe B
4,5 pasa, pacnpeleJHBLUIHCL Ha BCE Ce30HBI PABHOMEPHO HJH B «y3-
KHA» MEPHOJ XKH3HH, ¢ H30HPATEJLHOCTBIO MO BO3pacTy HaH Ges
Hero.

['nGenib KUBOTHOTO HeNb3fl NpeAcKa3aTb. B 3ToM cMmbicie npuuH-
HHl rHOeJH MOMHO CYHTATH CJAYYAHHBIMH, H JHIUb IO Macce JaHHBLIX
MOMKHO OIEHHTb CPeLHIo BEPOATHOCTb rHOeNH 3a HEKHH HHTepBaJi
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BpeMeHd. OueBHAHO, ellle B Npollecce BO3HHKHOBEHHS BHAA THOCIB
onpeaeneHiod yacTH ocobeil Oblla He TONbKO eCTeCTBEeHHBIM COCTOH-
HHeM, HO H HeoOXoJAuUMBbIM yciosueM. I'. Konu szaocrpsier Bonpoc Ha
TOM, NPABOMOMHO JIH TOBOPHThH O CYLLECTBOBAHHH MOTEHLHAJbLHOH
NPOLOJAHTENbHOCTH HH3HH, «BO3PACTA, A0 KOTOPOro }HBOTHOE JaH-
HOIO BHJA MOXKET AOMHTL B HCK/IIOYUTENBHBIX CJAy4asx, HO CBepx
KOTOpPOTO #XHTh He Momer» [l, c¢. 167]. «)KuBotHoe zaBenomo He
MOKEeT MNPOKHTBL THICAYY JeT HJAH OecKOHeuyHO,— MHILIeT aBTop,—
OAHAKO ¥ HAC HET HHKAKHX OCHOBAHHH YCTAHABJHBATHL NpelebHBIH
BO3pacT HUAe 3TOro 3Hauenua». Haobopor, 10. Oaym cunraer takoi
npefedbHblil BO3PACT BHOJHE pealibHbIM: «MakcumaibHasg Npopod-
AHTEJbHOCTh MH3HH oco0ell B ...ONTHMAaJbHBIX YCJIOBHAX paBHa HX
(pH3HOJOTHYECKOIl MPOAOKHTENbHOCTH XH3HH...» [2, c. 221]. 2TO0
NOJOKeHHe OH NoJAKpenser TadJHLEl BO3PACTHOH CTPYKTYPHI rop-
Horo OapaHa J[laanas B 3anoseAHblX ycaoBuax. Hauunas ¢ roga B
TeyeHHe mnepsbix 7 JeT norubjio 230 6GapaHoB, a B CJAeAyIOUIHEe
4 roga — 563. OyeBHAHO, cTapbie XHBOTHHE MOTHOAIOT OT TAKHUX MPH-
YHH, KOTOpBle AJid CPeJHeBO3PACTHBIX He NpeJAcTaBJ/AI0T OMacHOCTH.

Crpoa MaTeMaTHYECKYID MOJeNb Mpoiecca rubenH MKHBOTHHIX,
BHauvaJe cjelyer INpele/ibHO VIPOCTHTh IKOJOTHYECKYK CHTYAUHIO.
Mekaounm coBeeM emie MOJOABIX, HEAOCTATOYHO NMOATOTOBJEHHBIX K
CAMOCTOAITELHOH MH3HH KHBOTHBIX, @ Takxe APAXJBIX, CONPOTHB-
JAEMOCTE KOTOPBIX CHHMeHa. BHewHHe ycnoBHA HeH30eKHO NPHBO-
AAT K rHOen yacTH KUBoTHEIX. Kamias ocoOb HMeeT MAaHC BBIAKHTD.
Ectb onpejenettiag BepoATHOCTh NOTHOHYTE 32 B3SATHIA 451 OTCueTa
MPOMEKYTOK BpeMeHH, H Ha MHO¥eCTBe KHBOTHBIX OHAa peaJjiH3yeTcs
aoaeil morubawWMuX ¢ u Aodaeil 6JaronoNyyHo BBUIKHBIIHX p. DTH
COXpaHHBUIHecH OT rHOe/NH KHBOTHBIE B CJAeLVIOUIHA TAaKOH e Npo-
MEKYTOK BPEMEHH CHOBA PasledlOTCH B TOH Ke NMPOMNOPUHH HA MO-
THOLIHX H BHIAKHBLIHX. .

BosbMeM abOcrpaktibiii cayuaii: p=0,9, ¢g=0,1. Teneps nycte
abGcTpakTHele (pakTopbl rudenu OVAYT VCHJIeHBbl BABOe (HJAH B HHOe
KOJIHYECTBO pas). YaBoeHHe MOMHO obecneuHTb, YBEJHYHB BJBOE
YHCJI0 OXOTHHKOB, YHCJO BLICTABJEHHBIX JIOBYLIEK, JHOO YHCI0 HHEH,
B TeHeHHe KOTOPBIX BeaeTcd A0o0bi4a € TpeMeHHeM HeH3MeHHBIX
cpefcTs. YiaBoeHue aedcTBHs dakTopoB (2 au#A, Mecslla MM Tofa
BMECTO OJHOr0) NpHBEAeT K CjaeAyloleMy. 3a nepBbid NepHoj Bpe-
MEHH M3 Kax A0l ThICAYH KHBOTHBIX noruOHer 100; U3 coXxpaHHBIIHX-
cst 900 ocobeit 90 norubGuyvrt 3a BTOpo# nepuod. B obuei ¢popme unc-
JIEHHOCTE KaJI0H BO3PACTHOH IpYINbl 110J AEHCTBHEM OXOTHI OyaeT
YMEHBUIATHCH B F€OMEeTPHUECKOH NPOTPeccHu:

Ny=N,B:.

3necs No— HaualbHasi YHCAEHHOCTh MHBOTHBIX, N; — 4HCJAEHHOCTH
COXPAHHBLIHXCA NOCJAE MPHAOMEHHS ! NMPOMBICAOBBIX YyCHJAHH, B —
BbIJKHBAEMOCTh 3a €JHHHYHBLIII HHTepBaJ BpeMeHH. YcCHJeHHe Npo-
MBICJIOBOH HJIH HHOH HAarpyskH, npHBojsulefi k rubenu, B f pas oby-
CMIOBHT CHHMKeHHe uYHcaeHHocTH B B! pas. IlponopiHoHanbHO YCH-
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JIEHHIO Harpys3ks H3MeHsloTcst He oOwias j100biua H He BbiKHBae-
MOCTb, 4 Jorapu(m nocjueHei:

log B! = {log B.

Takum o0Opa3oM, 3Has BBUKHBAEMOCTb 34 KOPOTKHH OTpe30K
BpeMEHH, MOXHO BLIUHCJIHTL €€ 3a BeCh NPOMBICJOBbIA CE30H, a TaK-
e HaoOopoT, HMesi CyMMapHbie JaHHble 00 yMeHbLIeHHH YHCJIeH-
HOCTH HBOTHBIX 338 HECKOJIbKO JIET MOAKHO BbIUHCJHTL 34 OJHH I'oJ.
Oanako caMa BbLIXKHBAeMOCTb — LISl NPAaKTHYECKOH paboTel GoJiee
ya00HbIH ToKazaTesb, yeMm ee Jorapygm. [lpunstoe B 3apybexHOH
JuTepatrype obo3HauyeHHe «yjeJibHasi BbIAKHBAeMOCTb», Ha Hall
B3rJA1, H3JHIIHee, KOO npeanoJjaraer cTporo PHKCHPOBAHHYIO €JlH-
HHILY BpeMeHH (0ObIYHO TOJ), TOrJla Kak B psije cjiviyaes Mo Xoay He-
CJAeAOBAHHA NMPHXOAHTCS NMPOBOAHTbH BbLIYHCJEHHS B pacyeTe Kak Ha
OOJILIIHH, TAK H HA MEHBIUHH CPOK.

JlonycTHM, 4TO BepOATHOCTH THOEJH HEe 3aBHCHT OT BO3pacra.
3ajannasg HaMH JHOO NMPHPOAHBIMH VCJAOBHAMH, KaAK H COBMECTHBIM
neiicTBHEeM TexX W JIPYTHX, BEepOATHOCTL rHOe/H COBeplleHHO OHO-
3HauYHo CcGOPMHpPYeET 3KCNOHEHIHAJbHO VObIBAIOUIHA psil YHCIeH-
HOCTel HCXO/HO B3SITOH rpynnbl *HBOTHLIX. [IPHHAB HCXOAHVIO YHC-
JeHHOcTh 3a Ng, moayuum paa: No, NoB, NoB2, NoB® u 1. 1., noka
OT HCXOJHOTO KOJIHYECTBA HE OCTAHYTCH €1MHHUHLIe ¥ HBOTHbe, Tak,
€CJH BLIXKHBAEMOCTb 33 €JHHHLUY BpPeMcHH (3a AeHb, MECHll HJIH
roa) pasua 0,9, To yepes 10 Takux HHTepBajsoB coxpanutca 35 Y
JHBOTHBIX, uepe3 22 wuutepBana — 10 %. EcrecTBeHHO BO3HHKAeT
BOMNPOC, MoiiieT JH OXOTHHK HA NpOMbIiCe] NocJe Toro, Kak 4HcjaeH-
HOCTb OObeKTa yMmeHbuHTCH B 10 pas? B npombiciae Tak H Had.a10-
JdaeTcd: K KOHIY Ce30Ha 4YHC/I0 OXOTHHKOB yMeHbwiaercd. Ho Mubl
paccMatpuBaeM cTabMJAbLHYIO MONVJALHIO, KOTopasi B pesyibTare
Pa3MHOKEHHs BOCCTAHABJIHMBAET YHCJIEHHOCTh, MO3ITOMY OXOTHHKH H
yepes roj, u 4epes 10 ger HaxoaaT A006bYY B HeyObIBAIOLLEM KOJIH-
yectBe. [locTosiHHbI ypoBeHb HHCJAEHHOCTH NOJApa3dyMeBaeT MOCTO-
AHHOE K€ KOJHYECTBO pPA3MHOMKAKNIHXCH KHBOTHBIX, NMOCTOAHHOE
NONOJHEeHHe MOJOAHAKOM, B pesyiabrate v NpoMmbicioBoli npodwl,
B3ATOH 3a OJMH CE30H, BO3pAaCTHasd CTPYKTVpPa OKAa3blBAETCA TOYHO
TaKoH Ke, B KaKOH Mocje10BaTelbHOCTH H3MEHAeTCsl YHCJASHHOCTh
OT/eJIbHO B351TOH reHepauuy roj 3a roioM.

Eciin uHc/leHHOCTh aMcHlB BecHoil 6yiaerT yBeaHuHBaThes B 4,5
pasa (ceMb MOJOALIX HA Mapy B3pOCJaBIX), CHHMXKEHHE 3a OCTalib-
HYIO YacTb rojla TOXe AOJAXKHO ObThb 4, S-kpaTHbIM, T. e. B=10,222.
Ilpu ponyuleHHH paBHON BepOSTHOCTH THOEAH He3aBHCHMO OT BO3-
pacrta H3 KamJoH THICAYH POAHBILIHXCH A0XHBeT a0 rofaa 222, no 2
aet 49, no 3 netr 11 u 1o 4 ner age-tpu oco6u. Ho H B 3TOM Ciyuae
222 ocobH NaAyT MO OJHOMY BBIBOAKY MOJ01bIX, 49 — o jBa, 11 —
no TpH, T. €. oT 1o 1000 poauBwHxcs nosBuTeA 1633 moToMKa,
YTO CHOBa He yKJaaabiBaetrcss B TpefoBaHie cTabHIbHOH YHCJEH-
HOCTH.

Mzl HacTONBKO YNPOCTHAH 3KOJOTHYECKYIO CHTYallHlo, YTO Mpo-



BeleHHbIe BbIYHCAEHHS MOJYUYHAHCH JaJleKHMH OT peanbHocTH. [Ipe-
e BCEro MOJIOAHAK NOrudaetr 3HAYUTEJbHO HHTEHCHBHee, ocobeH-
HO B paHHHI MepHOJ JKU3HH H B NepBbli NPOMBICA0OBBI ce3oH. Kpo-
Me TOro, NJA0JOBHTOCTh HCCJedyeTcd B HeDOJLIIOM o0beMe, 3HAYHT,
C HeBLICOKOH TOYHOCTBIO. BBIBOAHTHL BO3PACTHYIO CTPYKTYPY jaxe
CcTA0HJABHOH MNONYJASALUHH HA OCHOBAHHH [dHHBIX O PasMHOKEHHH
OblJ10 Obl HEOCTOPOMKHO,

3a Mepy BOCCTAHOBJEHHSI UYHCJACHHOCTH Mbl MNPHHSAJIH YHCJAO
pOKAAOUIMXCA LIeHKOB, MpHXoAflleecs Ha napy poaurtened. [lpu-
MeM K cBejleHHio 3aMeuanne ['. Koau: «MoMeHT poKjieHHs siBasieT-
¢Sl MPOH3BOJBHOI TOYKOIl OTCYeTa B KH3HEHHOM LHKJE H.. ¢ TeM
e ycnexom MoxKeT ObiTh B3fTa Ji00as apyras NpoH3BoJbHAA TOY-
ka. o Hee cyulectBoBaHHe 0COOH B NONYJASUMOHHOM aHaJH3e Hr-
HOPHPYETCSl, a B MOMEHT [AOCTH:EeHHSl BO3pacTa, COOTBETCTBYHOIILe-
ro 3ToH TOYKe, 0COOb YUHTHIBAETCH B KauyecTBe COCTABJAAWOLIEH MJ0-
gosurtocth» [1, ¢. 176]. Mmeer cMbica cuHTaTh NPHPOCT NPOMBICTIO-
BOH nonyJisilHW He HA MOMEHT POXKJAEHHMS LIEeHKOB, a K HavyaJy mpo-
MBICJIOBOrO cezoHa. B jgaHHoM cayvyae ornmajaer Heo6XOAHMOCTb B
HCCJIe0OBAHHH TJIOJAOBHTOCTH CAMOK H CMEPTHOCTH II€HKOB B paH-
HHH mepuoj HX #H3HH. [ocrarouHo Oyiaer 3HaTh, B KAKOM KOJIH-
YecTBE BJIHJICA B MONYJALKNIO MOJOAHAK K TOMY MOMEHTY, ¢ KOTOpPO-
ro HauMHaeTcsi H3y4YeHHe CTPYKTYPHI, T. €. K HA4aJay NMpPOMBICJI0BOTO
ce3oHa. IJTH CBeJeHHS MBl MOJYUHM H3 MpoObl, aHAJTH3HpYeMOH Ha
BO3PAacTHYI CTPYKTYpy. MMeioTcsd oCHOBaHHA CUHTATh, UTO M K Ha-
yaJy MPOMBICJIOBOrO Ce30Ha YHCJIEHHOCTb NOMOJNHEHHs cTabuiabHOM
NONyJasilHH TMOCTOSAHHA M3 roja B roj, a caMo MONoJHeHHe YHCJeH-
HOCTH paBHO KOJIHYECTBY MHBOTHBIX CTapliero Bo3pacta, noruba-
HOLIHX 33 TO/.

Mo3KHO NOCTPOHTL MOJAE/]b BO3PacTHOH CTPYKTYPHI, A0CTATOUHO
NpHOJHMKEHHYI0 K pea/ibHOH nonyasiuuu. OHa XapakTepH3ayeTrcs IO-
CTOSIHCTBOM YHCJIEHHOCTH H OAHHAKOBOI BO BCeX BO3pPacTaX BbIXKH-
BaeMocTblo. Benuunna nonojHeHHs 0AHO3ZHAYHO onpejensieTcs Be-
JHYHHOIH BbixKHBaeMocTH. Dodbuie nonyasiuu Huuero He tpebyercst
AJs AJuTeNbHoro 6GJaronoJy4Horo cyuiectBopanus. Ilpaspa, co-
BeplLICHHO He TIPHHATHI B pacuerT MNepHOoJAHYecCKHe H3MEeHeHHs uHe-
JIEHHOCTH, HO ¥ MHOrHe JApyrue NpHPOAHbIE SIBJCHHS, NMPOSBJISIOLIH-
ecsi BO BCeM MHorooGpasuy caydyalHbIX H HecJydalHbIX OTKJIOHEHHIT,
0ObIYHO BHIPAxalT NOCPEACTBOM CpejiHux 3Hauenuii. Pacnonaras
JAaHHBIMH O COOTHOLIEHHAX BO3PACTHBIX TPYNMN 3a J0CTATOYHO 60Jib-
1I0H MEepHOJ, MOX¥HO HHBEJIHPOBAaTh BMecCTe ¢ KoJeOaHHAMH YHCJIEH-
HOCTH H KoJeOGaHHs 3THX cooTHolleHHil. O6GHapy:KeHHbIe OTJHYHSA
(aKTHUECKOH BO3pACTHOIl CTPYKTYPbl OT 0XH/1aeMOH HCXOAA H3 CO-
obpazKeHHi, JeXaluHX B OCHOBEe MOJ/IeJIH, H TMOCAYXKAaT MaTepHaloM
A0t 0OCYKIEHHS.

Hekoropble oTinuyusi MOMHO npeiaBuierb. [asHoe — obuapy-
JKHTh B BO3PAaCTHOM Py TakHe BO3pacTHbie FPYMNLI, KOTOpLIE IIpeiL-
CTaBJAIOT cOO0H Y4YaCTOK reoMeTpHYecKOH NpOorpeccHH, yAoBJeTBO-
pasi HCKOMoMY TpeboBaHH0. BelmazaTth M3 3TOro psjla MOryT cra-
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pbieé MKHBOTHLIE C MOHHKEHHOH CONPOTHBJASIEMOCTHIO K HebJaronpH-
ATHEIM BHeWHHM Bo3jekcTBuaM. [ledcTBHTE/bHO, €CJH HE CVIIecT-
BYeT TAaKOro npejiesbHOro BO3pacra, CBepX KOTOPOro HBOTHble He
JKHBYT, TO MOTYT ObIThb BbIAEJE€HBl ApAX/bie KHBOTHbIE, 3aHHMAalo-
liHe HH3UIHe CTYMeHH HepapXHYecKOoH JeCTHHILB, XYiKe pasMHOHKa-
IOLIHECs HWJH COBCEM BhLIKJIOUaKIlHecs H3 padMHoxeHHsi, Enle Bax-
Hee, YTO B CaMBIiX MJaJAUIHX BO3PaCTHBIX TPyNMnax HabJdw/1aeTcd no-
HHXKeHHas BeIKHBaeMocTh [4]. Ecin Mo#HO He MpHHHMATh BO BHH-
MaHHe CaMbIX CTApPBIX JKHBOTHBIX H3-33 HX MaJOYHCJIEHHOCTH, OCO-
OeHHO B HHTEHCHBHO ONPOMBILLASEMOH MONYJAAUHH, TO, HCK/IIOYHB
H3 ofliero psaa MOJOALIX KHBOTHBIX, MPHAETCA 3aTeM YIEIHTH HM
ocofoe BHHMaHHe.

B craTHCTHKe NPHHATO NOHATHE O penpeseHTaTHBHoON (npeacrta-
BUTEJNBLHOI) BhifopKe, T. e. 0 Takoil BbOOpKe, KoTopas e oOHapy-
KHBaeT 3aKOHOMEpHBIX OTKJOHEHHH OT reHepaJtibHOil COBOKYMHOCTH.
[IpunsB yKasaHHble Bbillle OrpaHHYEHHA MO KOJHYECTBY aHaJHIHpY-
€MbiX BO3pacTHBIX TPV, Mbl TeM caMbiM obecneunM pernpeseHTa-
THBHOCTb, T. €. COOTHOIIEeHHS BO3pacTHBIX FPYNN B mpejaejax ycra-
HOBJIEHHOTO HHTepBaJia MOKeM 3IKCTpanoJHpoBaTh Ha BCIO H3y4ya-
€MVI0 MonyJasIHIO.

B knure I'. Konu [1] paccMoTpens ecTb MeTOA0B COCTABJAEHHS
nemorpatpuueckux tabauiu. [lpeanaraemblii HaMH BapHaHT CXOJeH
¢ MeTojloM 4, ¢ TOH pasHHUEH, YTO aHAJH3UPYIOTCHA He BBIGOPKH ABYX
CMeXHbIX JeT ¢ 06si3aTeJlbHBIM YCJAOBHEM H3bATHA OAHHAKOBOIl 10-
JIH JKHBOTHBIX B 06a rojga (aBTop cam oTrMmevaeTr: «OueHb TPyAHO B

ABYX NOCHEJOBATE/bHBIX Bb[ﬂﬂpﬁﬂ}{ H3bIMATL H3 MNMONVAAUHH OIAHY

H Ty JKe ee 4acTb»), a CPaBHHUBAIOTCsH JBe CMEMKHble BO3pacTHbIe
rpynnel, oKasaBliHecs B OJHON H Toll e BeIOOpKe, Aa eule ¢ npei-
BapHTENbHO YCTAHOBJEHHLIM VCJIOBHEM, YTO BepPOSATHOCTh OHITH /A0-
OLITHIMH B 00OCHX Ipynnax ojilHHaKoBa.

Caenyer nposectH GoJiee TillaTe/ibHOe CpaBHEHHE METO/A0B ¢ Me-
ToaoM 5, paspaborandbiM neu (cM. [2]). Ecaun octaTkH Bcex mo-
rHOIIHX KHBOTHBIX MOMHO OOHAPYKHTbL H [0 HHM ONpPEeLe/HTh BO3-
pact rubenu, mpoleaypa COCTaBJeHHSA JdeMorpapuyeckoid TabjaHiLbl
OKa3blBAeTCHA MpeebHO NPocToil H coBceM He Tpedyer, uToGbl Be-
POATHOCTH rHOeaH XoTsa Obl B HEMHOrHX BO3pPacTHBLIX Ipynnax oka-
3ajiHCh ojHHakKoBbIMH. HaoGopoT, Takoro poja jaaHHble cCaMH HC-
MONB3YIOTCH /ISl OLEHKH BepOsITHOCTH rifeH Nno Ka:kioii Bo3pact-
Ho#l rpynmne B oraenbHoctH. Ho v 3toro meroja ecrth cBoil Hepocra-
TOK: 00f13aTe/lbHO HYXKHO, 4YTOObI BepOATHOCTL OOHApYIKeHHs no-
rHOIIHX KHBOTHHIX Obla OJHHAKOBOH 1/ BCeX BO3PacTHBIX TPYIIL.
HMuaye ero npumjioch Obl HCNOAL3OBATH ¢ TeMH K€ OrpaHHUEHHAMH
(HCK/M04YaTh MONO3pHTENbHbBIE BO3pACTHbIE TPYNNbl), KakHe Mpea-
jlaraeM Mbl J1J1s1 aHaJH3a BO3pacTHOro COCTaBa MPOMBICAOBLIX Mpoob.
Ho paxe Takoe orpannuense K Metojy [IHBH NpHMEHHTb Helb3sl,
MOTOMY YTO aHaJH3 HAYMHAETCs ¢ CcaMblX cTapbiX KuBoTHbIX. [lpo-
H/JJIIOCTPHPYEM 3TOT METOJ HAa NMPOCTOM UYHCJA0BOM TpHMEpe.

Ilycte cpean norubmIHX KHBOTHBIX BO3PACTHblE TCPYHHbl OT



MJOAAUHX K CTAPLUIHM MpelcTaBJjeHbl B CAEAYIOLHX KOJHYeCcTBaX:
256, 128, 64, 32, 15, 8, 4, 2, 1,1. Ec/iH BBIYHCAHTE HAKOIMJIEHHBIE CYM-
Mbl, HAYHHAA ¢ nocJJeaHeill (¢ e1HHHUbI), TO H HCXOJAHBIH PsAL, H pAl
HAKOMJEHHBIX CYMM OKamyTCs reoMeTpHUYeCKOH nporpeccHei ¢ yobl-
BaHHEM eXerojHo TouyHo BiBoe. Ho npejpcraBum, uto yepena caMmbix
CTapbiX MHBOTHBIX (C HauboJiee Pa3BHTBIMH poraMH HJIH JAPYrHMH
npH3HakaMH) noao6pani NpoxojdHBLIHE TYPHCTH, a HecaejpoBaTe-
JIO J0CTAaJCs Psijl ¢ KOJHYECTBOM HBOTHBIX B BO3PaCTHBIX TPyI-
nax, pasibiM 256, 128, 64, 32, 16 u 8. Henocraer To/bKO BOCBMH
Yyepenos, K TOMY K€ B IeCTH HMEIHXCA BO3PacTHHIX rpynnax yobl-
BalOlllasi TeOMETPHYECcKas nporpeccus ocrajack OGesynpeutoi. Ogn-
HAKO CYMMHpOBaHHe, HAUHHAA ¢ cAMOH cTapluel Tpynmbl, AacT psL:
504, 248, 120, 56, 24 u 8. BulKHBaeMOCTH B 3THX BO3pPaCTHLIX HH-
tepBaJiax noayuaercs 0,49, 0,48, 0,47, 0,43 u 0,33. M3 512 uepenor
H3BATH TOJBLKO BOCEMb, 4 B pe3y/bTaTe HEBEPHO He TOJBKO 3aKJoye-
HHE O BEJNYHHE BRKHBAEMOCTH, HO He 00HApYKEeHO H 3alaHHOe HaMH
NOCTOSHCTBO JAaHHOro MoKa3saTes.

Pasymeercsi, OT OXOTHHKOB Mbl MOJY4YHM 4Yepena MOrubluHX KH-
BoTHEIX. Ho kKpome rubenu oT npoMsbicja, ecTh eule H rubesp oT
ecTecTBeHHbIX NpHuKHH. M 10 Tex mop, nokKa COOTHOUIEHHE 3THX JBYX
KaTeropuii CMepTHOCTH OJHHAKOBO, Jlaxe HM3MeHeHHe BblXKHBaeMo-
CTH OT BO3pacTa K BO3pacTy He NoMellaer HCNoJdb30BaTh METO[
Jdusu. Ho Bospacranne ecrectBeHHOR rHOeNH CTAPUINX MHBOTHBIX
6e3 NponopilHOHANBHOIO YCHJACHHA HX A00BIYH MPHBEAET HMEHHO K
peayabTaTty, paccMorpeHHomy Boiie. QJIHAKO JlaxKe €CJH CTPYKTY-
pa nonyJdsiui cTporo cjeayet yObiBaloileil reoMerpHyeckoi npo-
rpeccud, a BbifopkKa penpeseHTaTHBHA, YUCJAEHHOCTH BO3PACTHHIX
TPyNN He jJajyT NOCTOAHHBIX 3HAYEHHH NokKasareis BbIKHBAEMOCTH
H3-3a cayyaiinbiX OTKJIOHEHHH. 3ajaua COCTOHUT B TOM, 4TOOBI J10Ka-
3aTh, UTO B HEKOTOPOM HHTEpBaJi¢ BO3pPAaCTOB YHCJEHHOCThL BO3pPAacT-
HBIX rpynn yOsiBaeT B TakKoH MOCJEJLOBATEJNLHOCTH, OTJAHUHE KOTO-
poH OT HCKOMOH reoMeTpHYeCKOH MNpOrpeccHH He BBIXOJHT 3a [pe-
Jledibl, IoNyCcKaeMbie CJAYYailHbIMH OTKJOHEHHAMH.

Haunboaee yjpoben aas nposepkH KpuTepHil xH-kBajapart [lupco-
Ha. Ilpoiemoucrpupyem ero Ha KoHKperHoMm npuMmepe. BospacThble
COOTHOWEHHs BOJAKOB, A00uTEIX ¢ 1910 no 1980 rr (uepena xpa-
HATCS B MY3esX CTPaHel), TAKOBH: B Bospacte or 2-+ a0 7- Jer
umeercs 136, 108, 86, 53, 44 u 31 3k3. /lesieHvem Kajloro nocJje-
AVIOUIero 4YHc/a Ha mpejAblayliee Moay4: ¢M TAKHE BbHIZKHBAEMOCTH:
0,794, 0,796, 0,616, 0,830, 0,704. 3akonosecpHoro, OJAHOHANPAaBJEH-

HOTO H3MEeHEeHHs] BLIKHBaeMOCTH He3aMeTHo, 0/HAKO H O NOCTOSIHCT-
Be€ 3HAUeHHH MOJYYEHHBIX YHCEJ FOBOPHTL Tpyano. Pasiuuus Mo-
YT OKA3aThCsl CAYYAHHBIMH, HO MOTYT H DULIATH 3a npejensl caydai-
HBIX. _
Jlame Ansi CYULeCTBEHHO PAasdHUYHL UCEJ MOKHO OTHICKATh
cpeiltHee 3Havenue. B Hamwem chaydae mo 1) OpoBecTH ycpeiHeHHe
pasHbiMH cnocobaMu: HaHTH ypaBHEHHC 'MOH JIHHHH H3MEHCHHA |
JOrapH()MoB YHCJCHHOCTEH BOJIKOB OT B CTa K BO3pacTy; HaHTH
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CPE[HIOI FeoOMeTPHYECKYIO [/ BbIYHC/IEHHbIX BbIKHBAEMOCTEH; Bbl-
YHCJHTL MO KPaHHHM 4YHCJAAM pPsija BbAKHBAeMOCTb 34 NATHAETHHH
CPOK H H3BJleub KopeHb NsATOH crenenn. Bee st cmnocobbl ¢ Hecy-
11€CTBEHHBIMH PaCXOXAEHUIMH 1al0T CpeaHiolo BblzHBaeMocTh 0,74,
Ecau tenepsb B3ATh 3a OCHOBY YHCJEHHOCTH MEPBOH H3 HMEOUIHXCH
BozpacTHbIX rpynn (136) M nocaenroBaTeNbHO YMHOXKAaTh ee Ha 0,74,
TO CYMMa LIECTH MOJYUYEHHBIX 3aKOHOMEpHO YOLIBAIOLIHX YHCEJ CO-
CTaBHT TOJIbKO 437 BMecTO HMelouluxcs y Hac 458. B takom cayuae
YHCJEHHOCThL NMepPBOH BO3PACTHOH rpynnbl HYAHO MPONOPUHOHAJBHO
VBEJIHUHTL W NMOBTOPHTH MPOUELYPY NOBTOPHOrO yMHo:KeHus 1425
Ha 0,74, ytobbl cyMMa BHIPOBHEHHBIX YJIEHOB psijla TOXKEe COCTABHJA
458. TlonyueHHBII BBLIPOBHEHHBLIH P#AJL YHCAEHHOCTEH BO3PACTHBIX
rpynn — 142,5, 105,4, 78,0, 57,7, 42,7 u 31,6 — ocraercs conocra-
BHTb C (DaKTHYECKHM PSAOM TNO KpHTepHio XxH-kBaapat. Oka3biBaer-
cfl, pas3anune Mex1y (aKTHUECKHM H BbIYHCJIEHHBIM PSAOM PaBHO
1,61. Ilpu uMewmHXCs NATH cTeneHsx cBoboaw MoxHo ¢ 90 % -Hoil
YBEPEHHOCTLID CUHTATh, YTO BCE OTKJOHEHH$ He BBIXOJAAT 3a npeje-
Jbl CAYYaHHBIX. A 4TOOBI OTKAa3aThCs OT THNOTE3bl paBHOA BeposT-
HOCTH J0OBIYH PasHOBO3PACTHLIX B NOJAL3Y ajJbTepHATHBHOM, noTpe-
bosanoch Obl 3HAUEeHHe XH-KBajpaT He MeHblue 1.

Hrak, BeposiTHocTH rubenn BoJka B Boapacte or 24+ no 74
JIET He pasyiHYaloTesd (BKJAWYAA HCTpedJJeHHe H eCTeCTBeHHBIE MpHYH-
Hbl). JTO O3HAYaeT, YTO KOJHYECTBEHHbIe COOTHOLIEHHS BO3PAaCTHBIX
rpyNnn Kak B HecaeayeMoil nmpode, Tak H B reHepalbHON COBOKYMHO-
CTH paBHbl MexAy coboi H He H3IMEeHSTCH B pacCMOTPEHHOM HH-
TepBaJie Bo3dpacTtoB. Eciu 310 Hadawaanoce Ha 60-nerHem HHTep-
BaJjie, TO, HaJl0 MnoJjaraTth, OCTAHETCsi BEePHHIM Jasd Jwboro oTpeska
BpeMeHH B npejesiaXx Takoro cpoka H Ha Jwboe oTaajdenHoe Oyay-
uiee: go6biua M obuiasa rubefib BOJKOB B PacCMOTPEHHOM MATHJET-
HEM HHTepBaJie PABHOBEPOATHA H OT BO3PacTa He 3aBHCHT.

Cpenu ucclieloBaHHBIX BOJKOB €CTh #HBOTHbie CTapiie BOCBMH
aet: 16 3k3. Bospacra 8 4+, aessTh — Bo3pacta 9 4+, wecTh — BO3-
pacra 10 4 u 10 BoakoB eiue Hoaee crapux, 10 14 Jder BKJIIOYHTE/b-
Ho. Ho ecan 6wl yobiBanue uio ¢ B = 0,74, cienosano 6bl 0KHAATD
B ToM e nopsiake 23, 17, 13 u 25. Takum obpa3som, BK/JOUeHHe
TOJBKO TpPeX CJAelYIOllHX BO3PAacTOB YBeJHUYHJI0 Obl KpHTEpPHil %2 10
11, T. e. 10 3HaUeHHs, IPH KOTOPOM HeJb3sl MPH3HATL BeChb PsJ e/lH-
Hoii yb6uiBawouieil nporpeccreil. Baxna n apyras cropoHa Bompoca.
Bwmecto 78 BOJKOB cTapuiHx BO3pacToB B BbIGOPKY Monaji TOJbKO
37. Pasuuny (41) cocTaBuiH BOJIKH, KOTOPhIE B CBOE BpPeM# COXpa-
HHJAHCH XKHUBBIMH. [To npolecTBHH HECKOABKHX JeT HX He 0Ka3ajloch
HH CpejH KHBBIX, HH CcpelH JoObiBaeMbiX oXoTHHKaMmH. Her naxke
OCHOBaHHH MmoJiaraTh, YTO OHH CTaJH HAMHOTrO OCTOpOXKHee H 60Jib-
e He MOMaJalT B KankKaHbl H MOI BbICTpea oXxoTHHKa. HanpotHs,
B3sTble He3aBHCHMO OT CPeJHEBO3PACTHLIX BOJKOB, OHH OOHADYKH-
BAalOT HHTEHCHBHOoe yObiBaHKHe OT BO3pacTa K BO3pacTy ¢ Mmokasare-
JieM BexkHBaemocTH B = 0,56, 1. e. 3a roa u3 HHX norubaer Takas
e J0oas, KaKas y cpejHeBo3pacTHbhiX 3a 2 roga. He ocraercs HHBIX
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MHEHHIT, KpOMe OJHOT0: B 3TOM BO3pacTe OHH morubaioT ecrecTBe-
HOH CMEpPThI0 H He NoNalalnT B My3eHHble KOJJIeKLHH.

BeposiTHee BCero, crapbie XKHUBOTHBIE, MOTEPABIIHE CMOCOGHOCTH
pPa3sMHOKATBCH HJAH H3roHseMble H3 cTall MaTepbiMH BOJKaMH, Yyie
He UMEKT 3HaueHHs A8 JAHHAMHKH YHCJEHHOCTH nomyasiuud. Mmu
MOKHO npeHeOpeub: H3 o0llero 4YHcjaa NOCTYNHBIIHX Ha onpejene-
nue Bospacra (1297 »3k3.) obGHapyKeHHBle B Ipobax crapble BOJKH
cocTaBasiioT 3 %.

Kpome 458 marepblx AKHBOTHBIX, 00pa3yloOlHX AP0 TOMYJSLHH,
B KOMJeKIHsiX HMeercs eute 217 nepespkoB u 581 npubsiioi. Ipu
AONVLIEHHH HEH3MeHHOH BepoATHOCTH BBUIKHBAHHA HX MoOrjo OHITb
192 u 260. dobuito ke Ha 25 1 320 3K3. OoJgblle TOro, YTo0 BOIMOXK-
HO TIO YCJOBHIO OJAHHAKOBOI BhizKHBaeMocTH. Her HHKakoro coMmHe-
HHU3, YTO NPHOBLIbIE, 4 BO3MOMHO, H NnepedApkH J00bIBalOTCs H30H-
paTeqbHO, H B pacuerTe Ha OJHOro B3pocgaoro Hx JoObiBaercsi 60Jib-
e, 4yeM HMeeTcs B TNpPHPOLE, a4 K KOHILY Ce€30HA OXOTHl OCTaeTcs
Menbllie.

SaMeTHM, 4TO eCJH AApo MONYJSIHH eXerojHo yMeHblliaeTcs: Ha
26 %, a obuias YUCAEHHOCTH He HCHBITHIBAET CTPEMHTENbHOro CHH-
KeHHfl, OCTaBasiCb TPHMEPHO B OJHHX TNpejeax, 3HAYHT, eKeroi-
HO MOTepPH U3 3TOro AApa A0JAXHLI KOMIEHCHPOBATLCA 3a CUeT nepe-
sipkoB. CoxpaHuBiHecs NepesipKkH  CTaHOBATCA JBYXJEeTHHMH, a
caefylonasi 3a HHMH rpynna TpexaeTHux coctabgasder 0,74 or ux
YHCJEHHOCTH, HWJH HHaue, UX YHCJAEHHoCTbh cocrasaser 1,35 ot uiic-
JEHHOCTH TPexJeTHHX.

Ecau n3BecTHa HCTHHHAS BBIKHBAEMOCThb /U1l HECKOJBKHX BO3-
pPacTHBIX Tpynn, a AJs npelllecTBYIOLLeH HeH3BeCTHA, TO NyTeMm
HECNAOHBIX BBIYHCAEHHI MOAHO BBIBECTH (opMyay IJga BhlYHCIe-
HHSl BBUIKHBAEMOCTH TaKoil rpynmbl ¢ H3bHpaTelbHOH A0OLIYEil:

= B
B = - : 3
L ErJ'_ | — E.x'i- i ( }

rune BI—HCTHEHIEH BEKHBAEMOCTE IlI-ITEpE‘C},’lDUlEﬁ Hac BU3PECTHDﬁ

FPyIIib, ﬁx-—ee KaMylUlaacs BLIKHBAeMOCTh, MOJYVYEHHas JdeseHHeM
cJeAyIolled 3a HeH BO3PACTHOH TPynnbl HA YHCIGHHOCTh €€ caMoil;
B,.;1— MCTHHHAs BBIKHBAEMOCTH BO3PAcTHOH TPynnbl, crapiieil Ha
roi. ¥YcjJoBHEM paBeHCTBA MCTHHHOH W Ka)yuielhcss BBEDKHBAEMOCTH,
KaK yixe OblIO OTMEYeHO, fABJASeTCs coXpaHeHHe yObiBalolleil reoMmer-
PHUECKOH NMPOrpeccHH Ha NPOTSKeHHH He MeHee 3 Jer.

Jns nepesipkoB B,=0,627, a ans npubeabix B,=0,373. Herun-
Hblé BBRDKHBAEMOCTH HX, BBIYHCJAEHHBIE MO MpHBeJeHHOH dopmyJe,
pasHbl B, =0,707, B,=0,560. Beposathoctb rufenu nepesipkos JiHllb
B 1,15 pa3a Buille B cpaBHEHHH ¢ MaTepbIMH, H jaxe Ha AOBOJALHO
06HJbHOM MaTepHa/e, KaKHM MBbl pacnojaraem, oTJHYHE He JIOCTH-
raer jJocroBepHuix 3naveHuid. Ho BepositHocTh rubenn npHObIIBLIX
B 1,92 pasa Bbillie B cpaBHeHHH ¢ MartepbiMi H B 1,67 pasa Boilue B
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cpaBHeHHH ¢ mnepesipkamu. CoxXpaHsisi 3a KHBOTHBIMH MOMNYJIALHOH-
HOro sifipa X (akTHuYecKHe YHCJAEHHOCTH, MOCJAe BbhipaBHHBAHHA MBI
NOAYUHAH [AJsi Tpynnel 2 4+ uuciaeHHocTs 142,5. 3T1o uHCI0 paBHO
0,707 ot uncaeHHocTH nepeapkos, T. €. or 201. IlpuOLIIBIX Ke HMe-
Jock 201/0,56 = 359. [IpubblabX HobObITo Ha 222 OoJblie, YeM MOXK-
HO OBbII0 OMHAATHL NPH MNPONOPILHOHAJLHOM H3BATHH. Tenepb BO3-
pacTHOi CoCTaB NMpejacTaBAAeTcsl HaM WHBIM, YeM B NepBoHa4aJbHOM
Buae: 359, 201, 142, 105, 78, 58, 43 u 32 — no Bo3pacta 7 + BKJIO-
yuTeNbHO. MOMXHO BHYHCAHTE KOJHYECTBO NMPHOBIIBIX, MPHXOAAIIHX-
Csl Ha OJHOrO MOTEHUMHAJbHOrO POAHMTE/s, BHIPa3HB TeM CaMbIM HH-
TEHCHBHOCTb TNONOJIHEHHS B pe3yibTaTe pasMHoKeHHA. Poautens-
MH NpHOBIBEIX ABJASIOTCS BOJIKH Bo3pacta 2 -4 M crapuie, mepesp-
KoB — 3 4+ H crapwe. Crapwumu sBasiores u 8-, 9- u 10-nernue
BOJIKH, KOTOPBIM IpPH pPOXKIeHHH nepespkoB Obino 6, 7 u 8 jer H
OHH elle BXOAHJAH B nonyhasuHoHHoe aapo. MomHo nogaarate, 4To
Ha/l0 NPHHHMATHL BO BHHMAHHe He (paKTHYeCKoe KOJHYeCTBO 3ITHX
yKe COCTAPHBUIMXCH #HBOTHBIX, 4 BBIYHCJHThH HX BEPOATHYIO UHCJIEH-
HOCTH KaK MpojoJieHHe eJHHOH nporpeccud. MoMKHO CYHTATH, YTO
10-s1eTHHe yiKe He pasMmMuozkawTci. Ectb HabuojeHns, 4To B TAKOM
BO3pacTe CaMKH MaJIOMJIOAHBI, 14 H KOJHYECTBO HX B MNOMYJAIHH
HeBenuko. Ilpun Takoi ycraHoBkKe, 3a 0colyi0 TOYHOCTH KOTOPOI
HeNb3A pyuartbes, Aas 359 npHOLIABIX poAHTENAMH OHIJIH B MOpPAA-
Ke yBeJHueHHs Bospacra 142, 105, 78, 58, 43, 32, 23 u 17 BoJKOB
(Bcero 498). INpubbiabix npuxoautes no 0,72 na oanoro poaunTens,
uau no 1,44 na mapy. Ecau ydecrh, YTo 3a MCTeKWIHil roj 4YHCIeH-
HOCTb B3pOCJBIX BOJKOB, TOTOBHBIUHXCHA OLIThb POAHTENAMH, YMEHD-
mugach Ha 26 %, nomosiHeHne NMpHOLIILIMH B pacyeTe Ha 3THX BOJ-
KOB OKa3blBaeTcs TOJBKO TO OJAHOMY Ha mapy B3poc/bix. Poautens-
Mu 201 nepespka SBAAIOTCH Te e B3POC/Able BOJKH, 33 HCK/KOUe-
HHeM 142 ux crapmux OpaTheB H cecrep, HO ¢ Aodasjenuem 13
BOJKOB, aocTturiiux 10-nerHero Bospacta (Bcero 369). Ha kamigoro
MOTEHUHAJBHOTO PoAHTENs npuxoautcs no 0,545 nepeApkos, ro-
TOBALIHXCA K GJaH3KOMY pasMHoxeHHo. Ha camom e nene ux po-
AUTEeNSAMH OBbIIH H T€ BOJKH, KOTOpbie nMoruGJau B TeHeHHe JABYX JIeT,
T. €. BCEe 3TH Nepesipku ABAsOTCS notoMkamu 674 Boakos. OT Kax-
ol pasMHOMKaBUIeHcA B CBoe BpeMsi Mapbl BCTYMHT B pa3MHOMKeHHe
TosibKo 0,6 noroMka.

) BreizkHBaeMocTh MaTepbiX BOJIKOB, paBHas 0,74, yKkasbiBaeT H Ha
TO, YTO OT KazKJAOH COTHH BIepBble PasMHOMKAIOUHXCA map B cJae-
AYIOIHH Ce30H NMPHMYT ydacTHe B Pa3MHOKEHMH ToJbKO 74 H T. A.
CKOJIbKO TPHMJIOAOB AACT B CpejHeM NpHCTVIHBIIAS K pasMHOMXe-
HHIO BOJIYHIlA, ONpeie/NHTCA CpPeJHHM BO3PAacTOM MaTepbiXx 3Bepefl.
"Eciii He cUHTaATh KHBOTHBIX, BO3PAacT KOTOpPbIX npeBbicHa 10 Jer,
TO CpeJHHH BO3pacT OKasbiBaercs 3,2 rojla (elle H ¢ NJOCOM, NOTO-
MYy UTO pacyeT BedeTcH AJASA 3HMBI, Clelyiolleil 3a ce30HOM pPasMHO-
JKeHHs). 3HAUYHT, Kax/1as BOJYHLA 33 BCIO JKH3HL JaeT B CpeaHeM
3,2 BHIBOIKA, H H3 ee MOTOMCTBA B Pa3MHOMKEHHE BCTYMaeT OKOJO
ABYyX motoMkoB. Kak BumauMm, OasaHc noJy4aercs npakTHYECKH MOJ-
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HBI: YHCJEHHOCTh MOKOJEeHHH H3 roja B roj ocTaetcs OJHHAKOBOI.
Ecan nposectu OGoJsiee cTporie BBIUHCAEHHS, TO Ha Kam/IAyio napy
pojauTeNeit nocjde HX CMepTH MPHXOJMTCH He JBa MOTOMKA, a TOJb-
ko 1,92 (B 1,04 pasa menbite). Ho 310 B cpeanem 3a 3,2 roaga xus-
HH, H Ae(HUHT MNONOJHEHHSI B pacyeTe Ha Ka:K/JAblH rol COCTABHT
1,01-kpatHyio Hepoctauy Boakos. He caenyer npuaaBaTh 3THM HHY-
TOXMHBIM BeJHYHHAM CKOJBKO-HHOYAb CYLLIECTBEHHOrO 3HavYeHH,
NOTOMY 4TO HeKOTopble ¢akTopbl yuTeHbl HaMHu HerouHo. /laxe npwu
JLOBOJIbHO OOJIBIIOM KOJHYECTBE BOJIKOB, MOCTYNHBUINX B Hallle pac-
nopsizKeHHe, MOKa3aTelb BhIKHBAeMOCTH I MOANYJAALHOHHOrO #j1-
pa onpejeneH ¢ HemaJoil cratucTHYeckoil ownbkofi. CHopsl BOJ-
YbHX YepenoB H MOCTYMJeHHe HX B MY3eH He pacnpeinensioTcs pas-
HOMEpPHO HA Bce rojibl, a B 0oJibLIEeH A0Jie MPHXOAATCA HA TOALI HH-
TeHCHBHOH OOpbOBI ¢ BOJKOM, OCOOGHHO HA ee HauyaJbHON NMepHOI.
ITosToMy nonyuyeHHY BO3PACTHYIO CTPYKTYPY MOMHO paccMaTpH-
BaTh KaK NpHOJHAEHHe K peadbHOH CTPYKTYpe MONyJsLHH,

Bepuemca k Toukam 3spenus Koan u Oayma Ha npeaeiapHyto
NPOAO/IKHTENBHOCTD KH3HH. PaszyMeerca, u Oaym He npejacrabJisi-
€T npejefibHblii @H3HOJOTHYeCKHH BO3pacT, KAk olpele/eHHOe KO-
JIHUECTBO JieT, MecsilleB M [HeH, a KaK HeKHil [JOBOJIbHO pacTAHY-
THIH mepHoj yracanus (YHKUHH opraHusma. BripasuMm 3TH TOYKH
3peHHs uepe3 BepoATHOCTH rHOeNH KHBOTHBIX: JHOO MHKHBOTHOE
HMEeT OJHY H TY ¥e BepOoATHOCTL rHOENH Kak B cpejHEeM BO3pacrte,
Tak 1 5—10 aer cnyers, AHOO ¢ HEKOTOPOTO BO3PacTa BEpPOSATHOCTD
rufenn CyllecTBeHHO Bo3pacTtaeT. B TakoM ciaydae ueM cTapiue
JHBOTHOE, TeM BeposTHee, 4YTO OHO NOrHOHeT OT TaKHX NPHYHH,
KOTOpBIe [Jf 3pesioro *HBOTHOrO MNOYTH HEe MpPeACTaBJAKT onac-
HOCTH.

[Tyers BeposiTHOCTh rHbe/IH OCTaeTcst MOCTOAHHON MJH Mo Kpai-
HeH Mepe He BO3pacTaeT Mo Mepe crapeHus KHBoTHoro. BospactHas
CTPYKTYpa nonyasiuHH H BHIOOPKH H3 Hee [I0JKHA BHIMIAAETb Kak
yObiBaollas reoMeTpHuYecKas IMPOrpeccHs; H YeM MHOrouvHc/JeHHee
B3siTas JAJaf aHaauza npoba, tem OoJblle OKaKeTcs npelefbHbI
Bo3pact. Hao6opot, ec/iH BepoATHOCTL rHOeNH Y CTAPbIX XKHBOTHBIX
HeMpepLBHO BO3pacTaeT, TO HA KakKOM-TO 3Tane yBeJHYeHHs 00b-
emMa npodObl He Oyaer NOABAATLCA OoJiee CTapbiXx KHBOTHBIX. [lpn-
MEHHTEJNBHO K MPOMBICJOBHIM KHBOTHBIM 3TOT Mpolecc Hajlo NOHH-
MaThb Kak nepepacnpejejedie NMoribaouHx AKHBOTHBIX MeX/1y Npo-
MBICJIOBBIM H3bATHEM H ecTecTBeHHO rHOenablo. YeMm craplue KH-
BOTHOE, TeM 0oJibllie BePOATHOCTh, YTO OHO MOTHOHET eCTeCcTBEeHHOI
CMepThi0 H He Oyaer O0O0beKTOM HCC/AeJ0oBaHHA B NPOMBICJOBOH
npooe.

JlBa npumepa aHann3a BO3PacTHOH CTPYKTYpPbl MOMHO paccMar-
PHBATE KaK KJacCHYeCKHe: CTPYyKTypa ropHoro Oapana [lanasa B
HallHoHaabHOM mapke Mak-Kunau (Deevy, 1947, uur. no [3, Tab..
13. 1] u rumanaiickoro tapa s Hooft 3enanauun [1, Taba. 8, 6].

He kacasicb noka mnonpaskH, BBeleHHoit KoJaH ¢ yueroMm TOro,
yro c6op MaTepHaJja MNpoBoAHJCH HAa (oHe 3aKOHOMEpPHOro pocra
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YHCNEHHOCTH Tapa, NMpHBeleM BLIKHBAEMOCTH, HAaYHHAS C BO3pacra
B 1 rox: 0,97, 0,96, 0,95, 0,91, 0,90, 0,87, 0,85, 0,82, 0,78 u 0,77. 3a-
METHM, YTO B pacnopsuzkeHHH wucenaepoatejss Obl1o Toabko 120
Yepernos, Tak YTO CTaplUiHe BO3pacTHble Tpynnbl OblJAH NpeacTaB/e-
HBl €HHHYHBIMH ocoOAMH, a camas maanmas — 25. QueBHIHO, 3TO
KOJIHYECTBO CJIeAyeT NMOHMMATh He B ero abco/l0THOM 3HAYEHHH, a
B npejiesax BO3MOXKHOH cTaTHcTHueckoi ownbku 25+5. C 1
roja jio 7 Jer yObiBaHHe uHCJa TAPOB B BbIOOPKEe He OTJIHYAETCS
OT reoMetpuyeckoii nporpecciu ¢ B = 0,83 npu xu-kBajapare, paB-
Hom 2,16, [NonpaBka e Ha pPOCT YHCJAEHHOCTH CBOJHTCA K TOMY,
4TO €CJIH YHCIEHHOCTh €KerojHo yBeanunBaercs B K pas (B e" pas),
TO MOJYYEeHHBIT yepejHeHHBbIl ToKa3aTe/lb BhizKHBaeMocTH B nano
yMHO®KHTL HAa K. Tlpu r = 0,12 BBIKHBaeMOCTh BO BCeM HHTepBaJie
BozpactoB (¢ | mo 7 Jer) MoMHO NPHHATH HEH3MEHHOH H paBHOH
0,936 ¢ TakuM e OCHOBaHHEM, KaK H paBHOMepHO YObIBalouUleH.
YObiBaHHe KoJIHUeCcTBa TapoB B BospacTe nocje 7 JIeT HEe MOAYH-
HAETCHA MpPEeKHEH TeoMEeTpHYeCcKOH MNpOorpeccHH, 4TO NOAKpEnsercd
HaJHYHEM TOJLKO AEBATH CTAPIIHX HBOTHBIX BMECTO OXHIAaeMBIX
17. HcnoabzoBannas aBTopoM MaTeMaTHuecKas mpolleiypa He
BCKpb1a TOT (pakT, uTto B npobe 3a mnepBbie D JeT KH3HH YHC/IeH-
HOCThL *KHBOTHBIX B BO3PACTHBIX rpynnax yMeHbllHJach B/Boe, a 3a
caeayoue 4 roga — BTpoe, H uto ¢ | 1o 6 Jer, cyas no CHHiKe-
HHIO BbizkHBaeMmocTH Tapa ¢ 0,97 no 0,87, daxkropel rubejan ycHJIH-
Juch B 4,6 pasza, a ¢ 6 10 10 ner (yMeHblUeHHe BLIKHBAEMOCTH C
0,87 no 0,77) — Bcero anwe B 1,9 pasa. Pasymeercs, Jao60e Heeae-
JIOBAHHE He MOKeT ObITh HCUePNbIBAIOUIHM, H MO HMeUlHMcs JaH-
HbIM MOMKHO 3aK/JIOYHTh, YTO MO Mepe CcTapeHHs KHBOTHBIX dak-
TOpbl rHOeJH YCHJIHBAIOTCH, HO He C YCKOpeHHeM, a 3aMeld dAfCh.
He ncknoueHo TakxKe, 4TO pPOCT YHCJICHHOCTH, GoJiee MHTEHCHBHbIH
8—10 ner Hasajg, NocTeneHHO 3aMelJHJCH, H BHOCHTBH €LHHYIO
MOMNPaBKy Jsl BCeX BO3PAcTOB HeHale:KHo.

BospactHas cTpykTypa ropHoro fapaHa BOCCTaHOBJEHA MO BO3-
pacty 608 norudwux xmupotHuix. [lpouenypa, npeanoxenunas Jlu-
BH, NMO3BOJSAET 3aKJAIOUHTb, YTO BLIZKHBAEeMOCTb 3aKOHOMepHo YOBI-
BaeT, HayHHas ¢ rojosanoro sospacra: ¢ 0,985 10 0,930 y wectH-
Jgetnux 1 o 0,381 y aecarunernux. CioenoBatenbHo, (PaKTOphl, NPH-
BojasillHe K rubenu, 3a nepsbie 6 jger yBeqHuyHJgHChL B 4,8 pasa, a 3a
caenyiouiie 4 rora —B 13,3 paza. 31ech He TOJBKO He BO3HHKaeT
COMHEHHA, UTO ¢ YBEJHYEHHEM BO3pAaCTa BBLIKHBaeMOCThb CHHKAeTCH,
B ocobeHHoCTH Yy HaHboJee ctaphix 6apaHoB, HO H BepPOATHOCTL T'H-
OGean yBeanuuBaercsi (HauuHaa ¢ 6 jger) nocaenoparensHo B 1,04;
1,15; 1,34; 1,5; 5,65 u 7,37 paza.

JIobasa 3akoHoMepHOCTL He NpodABasferca B unctoM BHAe. OObIY-
HO OHa CKpbBITa 3a Maccod cayuaiiHbIX NoMeX, H 3ajauH HCCJaea0-
BaTeJsl — BbIYJIEHHTb ee W JaTh NpaBuJbHOe HCTOJKOBaHHe, Pac-
CMOTpPeHHble TIpUMepbl ¢ THMajnaickuMm TapoMm H GapanoM anas,
HecMOTpA Ha ofulee CXOJACTBO, 00/1a1aK0T H CYIIECTBEHHBIM pPa3JiH-
uieM. He moTomy M B oTHuHe OT Tapa BbKHBaeMocTb GapaHa K
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CTapIIHM BO3pacTaM CHHMKaeTcsl 3HauHTeJbHee, UYTO Tap He JOCTHT
Tipejle/bHO BO3MOMKHOH YHCAeHHOCTH, a OapaH, HaXoAfAChb NOJ MOJ-
HO# oxpaHoil, cTabHAH3HPOBAJ YHCJIEHHOCTh HAa HanboJee BLICOKOM
ypoBHe? B TakoMm cayuyae 3TO HArysiiHblii NPHMEpP TOUKH 3pPCHUS
HO. Onyma: nHaxoasach B ONTHMAJbHBIX YCJAOBHHAX, 3HAUHTebHAas
YaCcTh JKHBOTHBIX MNPHOJHMKAETCH K (PH3HOJOTHYECKOH NpOA0JKH-
TeJbHOCTH KH3HH. EcTh, oAHAKO, HEKOTOpash HEACHOCTH H C MOMY-
Jsunein 6apana Jlanas. KosaHuecTBo KHBOTHHIX, OGHApYyIKeHHBIX
NoruGIWHMH, COCTaBJAeT CceMb B Bo3pacte ot 1 o 2 ger u 114 B
Bozpacre 9—I10 ser. Uncsna sToro psijia He OoTJAHYAIOTCA OT reoMer-
PHYECKOH MPOTpeccHH ¢ eerojHbLIM Bo3pacTaHHeM KoJHuecTBa 06-
HapymeHHbIX norubwmmn B 1,42 pasa (y*’=7,6, 03>p=0.2).
Mpiiopn cobupan vepena OGapanHoB aasi Jusn [3] B TeueHHe He-
CKOJbKHX JeT. Ho He MPOHCXOAHJAO JH B TeueHHe JeCATHJIeTHS,
npealecteywuiero cbopy marepuana (xo 1937 r.), HHTEHCHBHOro
CHHJKeHHsl umncaeHHocTH? Ecan 6wl aeso oficTosilo Tak, TO MHOro-
YHCJEHHOCTh JKHBOTHBIX, POJAHBIUHXCHA B KOHIE ABAJALHATHIX TO/0B,
H MorJia OBl 00bCHHTE TAKYI0 CHTYalLHIO.

BospacTHoit cocTaB nonyJsiHH, OCHOBAHHBIH Ha aHajH3e BbLIOO-
POHHBIX JAHHBIX, B OJAHHX CJAY4HYaAX A3K0OT B A0COMIOTHBIX KOJIHYeCT-
BaX HBOTHBIX, MOCTYNHBIUHX HA HCCJeloBaHHe, B APYrHX — B IpO-
IeHTax OT Oo0Llero KOJHYeCTBAa HCCJAeI10BAHHBIX; €CTh NpHEM, B KO-
TOPOM TIPOBOAAT MepecueT BcexX BospacTHuX rpynn Ha 100 waun 1000
JKHBOTHBIX MJajiueil BozpacTtHoi rpynnbl. Tak, Bo3pacTHOH psj
ropHoro 6apana danna B kuure 1O, Oxyma naunnaercsa ¢ 1000 xu-
BoTHRIX Bo3pacra 0—0,5 roxa, a B kKHure P. Pukaedpca—c 608
3K3., uMeBwHX Bo3pact 0—1 roa. CooTHOIEHHS CMEKHBIX BO3pPacT-
HBIX TPYNN NPH 3TOM He H3aMeHsoTcsa. Ho ecan MBI HMeeM jesio ¢
BLIOOPKaMH, B KOTOPBIX OT/eNbHbIC BO3PACTHBIE IPYNNbl OKa3biBAKOT-
‘sl B H30BITKe HJH, HA000pOT, B HeJAOCTaTKe MPOTHB TOro, YTO €CTh
B NpHpojde (B 4aCTHOCTH, H3OBITOYHOE KOJHYECTBO KHBOTHBIX MJIajl-
e BO3PACTHONH TpymMbl), HenpaBu/JbHO npHHuMarth 3a 100 9% Bech
00beM aHaausupyeMmod BblOopkH. Hamu uccaenosano 1297 Boakos,
HO 222 npubblibiX Nonajad BeaeacTBHe H30HpaTeNbHOH A00LIMH H
oKoJMo 40 cTapelX BOJKOB He nonajdd B npoly M3-3a HHTEHCHBHOM
rHGean. O6a 3TH 4HCaa — pe3yabTaT MaTeMaTHYeCKHX npeobGpaszo-
BaHHi, OHH He MOrYT MpeTeHJ0BaTh HA A0COJIOTHYIO TOYHOCTb, KaK
H BBIYHCJAEHHOE MO JaHHBIM IJIOJLOBHTOCTH KOJHYECTBO HOBOPOK-
JAeHHEIX, KOTOPOe, B YAaCTHOCTH, NMPHHUMAETCA 3a €JHHHIY NpH No-
CTPpOEHHH JeMorpaduueckoi Tabiauusl ruMmanaiickoro rtapa [l1].

npeijaraeMoM HaMH MeTojle BOCCTAHOBJEHHS CTPYKTYPBI MMO-
MyJsilLHH N0 CTPYKTYpe (COOTHOILICHHIO BO3PACTHBIX TPyINiN) B Momy-
JSAUHOHHOM sape, He TpefyouleMm npeobpaszoBaHHi [Ji 3KCTpano-
JISILHH BHOOPOYHHIX JAHHBIX Ha BCIO NONYJSLHIO, CUHTAeM ledie-
cooOpasHbLIM HMEHHO 3TY 4YacTh KHMBOTHBIX TPHpPABHHBATL K e/H-
HHIle: HanmpHMep, CUHTATkL, UTO B npeaenax or 2 Ao 7 JeT HMeeTcH
1000 BoakoB. C yueroM 3Toro moctpoeHa tabJ. 1, rje 3ajaHbl pas-
JHUHLIE BHIZKHBaeMOCTH monmyJasiuonHoro siapa (0,9, 0,92, 0,93, 0,94,
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Ta6anuna l

HameHeHHsi BO3pacTHOH CTPYKTYPbI NONYAAUHH BOJKA NPH BePOSITHOCTH THOEIH,
paaiHyalomencs B cooTHoweHHn 1:2:3:4:5

BriHuBaeMOCTE
BoapacT, JeT it

0,9 0,81 0,729 0,656 0, 5905

04 300,57 525,18 890,71 1470, 22 2369,38
+- 243,46 344,57 472,36 632,88 826,15
24 213,42 264,78 318 86 313,71 427 64
34 192,08 214 .47 232,45 245,19 252,52
4 -1 172,87 173,72 169,45 160,87 149,11
o 155,58 140,72 123,53 105,55 HE,05
- 140,02 113,98 90,05 69,25 51,99
3= 126,02 92,32 65, 65 45,43 30,70
8+ 102,08 60,57 34,89 19,56 10,70
94 82 68 39,74 18,54 8,42 00
10+ 66,97 26,07 9,85 3,62 1,30

TMIpaMmegaHue HYHCAEHHOCTE NONYNAUHOHHOrO sapa (2-- — 7-L) paBHa 1000 ocolsmM.

0,95 1. e. dakTtopbl rubeau B3ATH B cooTHolieHHH 1:2:3:4:5).
Mosxer ObiTh, H He abCONIOTHO BepHO, YTO nochae 8 JeT BOJKH He
pPasMHOMalTCsl, HO OCHOBHAas Macca J&aeT NMOTOMCTBO B Bo3pacTe OT
2 po 7 ner, No3TOMY KOJHYECTBO NPHOBIIBIX (MPH pasHbiX 3HAYEHH-
X BBIKHBAEGMOCTH MaTepbiX BOJAKOB) MoxHo ortHectn Ha 1000 po-
AHTeNe.

B Ta6a. 1 caeayer oGpaTHTe BHHMaHHe Ha JiBa BamHbIX 00CTO-
arenbeTBa. Ilpexae Bcero, no Mepe ycHjaeHHss (akTOpoB, NPHBO-
NAUIHX K rHOesH B3pOCibIX AHBOTHBIX, BO3pacTaer NMOMOJHEHHEe MO-
JgoansakoM: ¢ 300 npubsiabix Ha 1000 B3poc/BIX NPH BHIKHBAEMOCTH
nocnennux 0,9 1o 2369 npu BoiuBaemoctu 0,59 (4,7 npubeiieix Ha
napy pojaureneii). OTkyna BoO3bMYTCS 3TH NpHOBLIBIE HAH, Haobo-
pPOT, KVAAa HCUE3HYT NMPH BLICOKOH BbIXKHBAEMOCTH B3pPOCJBIX — BOI-
pOC, OTHOCSIIIHICA K MeXaHu3dMy obecnevyeHHA TFOMeoCTATHYECKHX
peakuuil nonyasuud., HanomMuuM Jauiib npuMep ¢ JHCHIEH Ha oO-Be
BupioubeM, CBHAeTeJLCTBYIOIWIHH O TOM, KaK PE3K0 MOMKEeT H3Me-
HHTHCA MOMOJHeHHe MONYJslHE MOJOAHAKOM 110 Mepe HaloOHOCTH.

B paccmoTpeHHBIX mpeienax BbIKHBAEMOCTH B3POCIHbIX BOJKOB
nonoJHeHHe uaMmensiercsa B 7,88 pasa. UncieHHOCTh nepesipkos, ec-
TeCTBEHHO, BCErjla MeHbllle B CPaBHEHHH ¢ KOJHYECTBOM NPHOLIIBIX,
HO H3MeHfAeTCsl OHa ToJbko B 3,4 pasa, a YHC/IO BOJIKOB BO3pacTa
2 4+ — ToaIBKO B/Boe. :

Ob6paTHM BHHMaHHe M Ha Apyrywo ocodbenHocth. Mbl B35 Be-
POATHOCTL T'HOENH NPHOBIILIX B ABAa pasa 0O0JbLIYIO BEpOATHOCTH
riGesn MaTepbIX BOJKOB, a nepespkos —B 1,25 pasa. 9TH COOTHO-
eHHd GJH3KH K (pakTHYeCKH NoJiyYeHHBIM HaMu jdaHHbiM. [lpuus-
TO TaKiKe, UYTO BepPOSATHOCTb BblKHBaHHA 8—10-1eTHHX BOJKOB
BJBOE HH)Ke N0 CPaBHEeHHI0 ¢ MaTepbiMH. JTO COOTHOLIEHHE TOXKe
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TaGanuuna 2
HamexeHHe BO3PacTHOR CTPYKTYPbI BOJNKA MO HeCATHIETHAM

Boapact, aer | Ho 1940 r. 11,!Igglrr. I.'lélgglrr_ 1&?3%. 1.3135!rr.
04 573,05 705,68 566,49 762,17 882 45
14 331,14 485 53 327 .46 394 00 496 82
94 258 .64 332,86 959 59 290,50 370, 64
34 212 .9 236,12 209,59 223 68 244 62
44 173,91 167,64 173.96 172.94 161 .45
51 142 61 119,03 144 39 132,62 106,56
G- 116,93 84 5] 119, 84 102,12 70,33
T 05,88 60,00 09,47 78,63 46,42

- 64,47 30,30 68,52 46,62 20,22,
9+ 43,35 15,25 47 .21 27,64 8,81
104 29,15 7,67 S 16,39 3.84
Ba—; 0,82 0,71 0,83 0,77 0,66

6AH3KO K (aKTHUYECKOMY, XOTA SICHO, YTO He BCe BOJIKH [epexojsT
H3 KaTeropHH MaTepbiXx B KATEropHio CTapbiXx B OJAHOM H TOM JKe
Bospacte. Ho ecau npuBejeHHble HaMH 4YHCaIa Jal0T npejacraBie-
HHE O COOTHOWIEHHH BO3PACTHBIX TPYNN B NPHpPOAE, TO Pa3sHOCTH
MEeX1y CMe:KHBIMH TpyNNnaMH ecTh KOJHYECTBO MOrufamwouiHx B Te-
yeHwe roja. PaccMoTpum ML KoJaHuyecTBo norubGaioulix B BO3-
pacte or 5 00 9 aer. [lpu B = 0,9 3a rog morubaer 15,5; 14; 24 u
19,4 xkusorHmx, npu B=0,81 —26,7; 21,7, 31,7 n 20,8; npu B=
=0,729—33,5, 24,4; 30,8 u 16,3; npu B=10,656—36,3; 23,8; 249 u
11,1; mpu B==0,59 — 36,0; 21,3; 20,0 u 7,0. 31ech BaXKHO OTMETHTE,
YTQ B YCJOBHAX XopouleH BuIKHBaeMOCTH rubeib B BOCEMHJETHEM
BO3pacTe 3HAUMTEJNBLHO BhLILIE, YeM B CEeMHJETHeM, HO 3Ta pasHHlia
Cria’kHBAETCsi MO Mepe BoO3pacTaHus CMEpPTHOCTH, TakK 4TO NpH
yBeJHYeHHH (aKTOPOB CMEepTHOCTH B/IBOE KOJHYECTBO NOTHOMIHX
MeHbllle, YeM B Npeiblayiieil Bo3pacTHOH rpymnne.

Mbl yie obpamiany BHHMaHHe, YTO B NONYJSIHH THMAaJaaiickoro
Tapa BbIXHBAEMOCTh CHH:KAeTCHd C VBeJHYEHHeM Bo3pacta, HO ne-
penajabl He oueHb peskue. [To gaHHbIM aBTopa, NOMYJsIIHS HAXOMT-
cfi Ha CcTaiHH pocra uuciaeHHocTH. Bo Beskom cayuae daktopbi
CMEPTHOCTH, 3aBHCALIHE OT NJIOTHOCTH MONVJSUHH, 3/1eCh JOJAKHbI
OBITL BhipakeHnl cjaabee, yeMm B nonyasuuu 6apana Lanns. Orclo-
1a H pasjuuHsg B TeMle CHHMKEHHS BBIAHBAEMOCTH, Pe3Ko Bhipa-
AMeHHble v CTapIIHX KHBOTHHIX.

BospactHast cTpyKTYpa BoJaKa B 00061ieHHoil ¢dopMe oTHeceHa
K ycaoBHAM, odecnevyHBaBUIHM cTaOHJbHYIO CPeHIOI0 UHCJAEHHOCTD,
Ho 3a paccmarpuBacMblil AJHTEJABHBIH NMEepHO/ BpeMeHH ObliH Kak
MOABEMBI, TAK H Cla/bl YHCJEHHOCTH B CBSI3H C PasHoil HHTEHCHBHO-
cThi0 BopbObLl ¢ 3THM 3BepeM. Bece Matepuanbl MOKHO paccMOTpeTh
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«¢ pasbuBkoil no gecarunyaerHsaM. KoanyecTtBo BOJKOB, NMOCTYIHBLUIHX
B My3en a0 1940 r., nepennko. YncnenHocTH npHOBIIBIX H nepesp-
KOB BbIYHCJEHBI MO HX HCTHHHOH Bbi:KHBaeMmocTH, ajas 8—I10-ner-
HHX BbIKHBAeMOCTh MNPHHATA BABOE HH:Ke, YeM JJIst NONyJsalHOH-
HOTO AApa.

CulelyeT OTMETHTb, 4TO KoJnyecTBo 8—I10-1eTHHX BOJIKOB, BbI-
YUCJeHHOe B TabJ. 2, B Kax/Ja0M jecATHJIeTHH coctaBHao 137, 53,
148, 90 u 33 na 1000 marepwix, a pakrtHyeckn Obl10 96, 56, 72, 100
n 45 na 1000 marepwx. [Ipubplibix xe ObI0 (aKTHUECKH A00BITO
1346, 760, 1396, 1600 u 1500 na 1000 maTepnix.

JlBa M3 paccMOTpPeHHBIX AeCSATHJEeTHH, KaKk H3BecTHO, OLLIH me-
pHojaoM pocta uucaeHHoctu (1941—1950 u 1971—1980 rr.). Hamu-
OoJsiee HHTeHCHBHOe HeTpedaende wao B 1951—1960 rr. u, sepoar-
HO, o 1940 r. BeikHBaeMOCTH, BbIMHCAEHHbIe 5 KaxKJ10ro Jecf-
THJIETHSI, CBHJETeJNbCTBYIOT, KasaJjoch Obl, 06 obpatnoMm. Ho Hano
yuyecTb, UTO NoONpaBKa Ha H3MeHeHHe YHCJeHHOCTH B 3TH MEepPHOJIb
He BBejleHa. BakHo TO, 4TO KOJHYECTBO NepespKoB, MOMOJHAIOUIHX
nonyJasuHOHHOe 41p0, MAKCHMa/JbHO HMEHHO B [epHOILl pPOCTa
YHCJAEHHOCTH, a MHHHMaJabHO B 1951—1960 rr.— rogbl HHTEHCHB-
HOTO CHHXKeHHsi uHucjaeHHOCTH. Jloaa npuOblabiX oOHApyKHBaeT B
00llIeM TY Ke 3aKOHOMEepHOCThb, TOJbKO 3aMeTHoe YBeJH4YeHHe MpH-
OblBIX oTMeueHo yxe B 1961—1970 rr. Pasianyaercss n oTHOLUeHHe
KOJHYEeCTBA JOOLITHIX NPHOBLIBIX BOJKOB K KOJHUECTBY HMEBIIHXCSH

B NONyJALHH: MO JECATHJAETHAM 3TOo cocraBut 2,39, 1,08, 2,47, 2,10,
1, 70.
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AKAOLEMHUA HAYK CCCP - YPANbCKMKM HAYYHBIA LIEHTP

KONMMYECTBEHHBIE METCAbl B 3KONOrMM MNO3BOHOYHbLIX - 1983

H. C. KOPBITUH, H. H. CONOMMH

OUEHKHM BbIXXMBAEMOCTH W CHOPOCTH POCTA YMCNEHHOCTH
B nonynaumMax nMcuu M3 NPEAYPANbA M 3AYPAJBLA

Besikoe necaenoBanue BHAA, 3KCIJAYATHPYEMOro 4eJOBEKOM, MO-
MeT npennosaraTtb KoHeuyHoH 3ajauelli BbIpabOTKY ONTHMAaJbHOIM
ctpaterin skcnayarauun. [lonoGHasi crparerHsi npeaycMartpuBaer
H3y4yeHHe nyTeil MakCHMH3alUHH [A0X0Ja, He NMPHBOASUIHX K CHHZe-
HHIO unciaeHHocTH monyasuuu [2, 10]. [Ipn uayuenuu BHIAOB, 3KC-
MAyaTaluus KOTOPbIX NPOAOJKAETCHA AJHTENbHbIH NMPOMEKYTOK Bpe-
MEHW M He MPHBOAHT K HCYE3HOBEHHIO BMJA, CO3/laHHe TakKoH crpa-
Terun TpebyeT 3HAHHA CTHXHIIHO YCTaHOBHBLIEHCS 3aBHCHMOCTH
MEeX Ay HHTEHCHBHOCTBIO H3BATHA KHBOTHLIX M UYHCJAEHHOCTLIO TO-
MyJIALHH.

Lleas nacrosimein paGorel — ouenka koadduinenta obuef
CMepPTHOCTH (TepMHH B3sT B HHTepnperauun ¥. Pukepa [5]), ¢ko-
POCTH pocTa NonyJaAUHH H MNONLITKA CPAaBHEHHS HHTEHCHBHOCTH
H3BATHS (B HalleMm cayyae 3To KosbpguiHent obuieil cMepTHOCTH)
Ha pas3HbIX Paszax JHHAMHKH YHCJIEHHOCTH.

OcHOBHble CnocoObl OUEeHKH BBUKHBAEMOCTH H3BECTHBI J1aBHO —
CO BpeMeH BO3HHKHOBeHHs jeMmorpaduu uenoBeka. B npumeHenun
K NONyJAALHAM JHKHX MJIEKONHTAWUHX cnocobbl OUEHKH BbiHBa-
EMOCTH OonHucanbel Haudosee noapodno T. Koau [2]. UM npempnoxe-
HO 1WecTh CcnocoboB OUEHKH, OTJAHYAIOUIHXCS JApyr OT jpyra He
CTOJIbKO CVThIO, CKOJBKO MaTepHaJoM, HeoOXOLHMBIM [Jd OIEHKH
BbIXKHBAEMOCTH TeM HJH HHbIM cnocoboMm. IlepBoie uernipe cnocoba
TpeOy1OT JaHHBIX 1O MOHMKe MeueHbX :XHBOTHHIX. [locinennune nBa
NO3BOJSOT OLUEHHThL BBUIKHBAEMOCThH NpH cHope NorublIHX HKHBOT-
HEIX JHO0 npH orcrpene. Bee wects cnocofoB HeABHO npejanogara-
0T OIEHKY BBIZKHBAEMOCTH Y BH/OB, He MOJBepraeMbiX HHTEHCHB-
HOH 3KCNJAYyaTallHH,

Hac wuHtepecyer cnoco® olleHKH BLIXKHBAGMOCTH Yy HHTEHCHBHO
skcnayatupyembix BHAoB. [lomHMO ecrectBeHHOH rubeau, onpeje-
Jsollell MOHATHE BLIZKHBAEMOCTH Y HelpOMBICJIOBBIX BH/0B, B I0-
HATHE BBHIKHBAEMOCTH Y MPOMBICJIOBBIX BHA0B Oy/jieT BXOAHTh HH-
TEHCHBHOCTEL NPOMBIC/AA, BepHee, M00bYa KHBOTHHIX ONpele/IeHHOro
BO3PacTHOTO KJjacca.

Haunbonee g1ocTynHbIM MaTepHaJiOM JIJsi OIEHKH BLIZKHBAEMOCTH
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Yy HaseMHbIX MPOMBICJIOBbLIX BHA0B OVAYT TYWKH HJAH Yepena A00bI-
THIX OXOTHHKaMH KHBOTHbLIX. [loCKOJIbKY nepHoj npoMmbicja orpa-
HHYeH, B TaKoil Buibopke OYyAYyT OTCYTCTBOBATH KHBOTHBIE CaMBIX
MJ1aILIMX BO3PACTHBIX KJ4accoB. XapakTep CMepTHOCTH OT MPOMbiC-
Jla YIpolleHHO MOXHO CPaBHHTBL CO CMEPTHOCTBIO OT CTHXHHHOrO
Oeacreud. B oTBeT Ha YyBeJHYEHHE CMEpPTHOCTH B 3SKCHJYyaTHpye-
MOH NONyJsiUUH MOMKeT VBEeNHUYHBATLCA MJAOJL0OBHTOCTL HJIH yMeHb-
WIATHCH eCTecTBEHHasi cMepTHOCTh (Dppunrton, 1949; uut. no [4]),
HJAH TO H Apyroe BMecre. KoHedyHo, olleHKA BLIAKHBAEMOCTH KHBOT-
HBIX B HMHTEHCHBHO ONPOMBILIJISEMO RONVASIHH TOAHTCS TOJALKO
AJIS MCCJeJOBaHHS BONPOCOB, CBfA3aHHBIX ¢ npombicjaoMm. Ecteert-
BEHHYI0 CMEPTHOCTb HEBO3MOMKHO OLEHHThL MPAMO, ecjgH cobupaTtb
JLI 9TOTO TYIWKH JOOBITHIX OXOTHHKAMH KHBOTHBIX, MOMHO TOJLKO
npeanojaratk ee HaJauude. Tak, ecjH HHTEHCHBHOCThL MpPOMBIC/A
Obijla NOCTOAHHA B TeYeHHE HECKOJAbKHX JeT, a CKOPOCTh pocTa Mno-
NyJasiuiH paBHA HYJ0, TO Y/AeJdbHas Bbl#HBAeMOCTb B3POCJbIX HH-
BOTHbBIX MOCTOSIHHA (TaKasi BLIKHBAEMOCTb XapaKTepHa IJIsi MHO-
FHX BH/OB MPOMBICJIOBBIX PhiB), T. €. eCTECTBEHHAA CMEPTHOCTL HH-
BOTHBIX TaK:e nocrostna. MoxHO npeanoiokHTb, YTO 3/1eCh NMpo-
HCXO/HT JIPYroii npoiecc, B peaybTate KOTOPOro cymMapHasi cMepT-
HOCTb Tak:xe Oyiaer nocrosuua. [lo mepe yBesiHueHHs] BO3pacTa M-
BOTHbIe Bce Goablie HabupaloTes onwita #H3beratb JOBYUIKH, H
CMEPTHOCTH OT TpOMBICAA TMOHHMKAeTesi, HO TPOHCXOJAHT YyBeJaHue-
HHE CMEpPTHOCTH OT eCTeCTBeHHBIX npHunmH. CyMMmapHas e cMepT-
HOCThL MOJKET OCTaBaThCA MOCTOsSIHHON. B mocaeaneMm cayuae olleH-
Ka yJle/IbHOH BBLIKHBAE€MOCTH MO JAaHHBIM TIPOMBIC/IA MOXeT ObiTh
6JIH3Ka K HCTHHHOI He3aBHCHMO OT HalpasjieHHii BEKTOPOB IPOMEI-:
CJIOBOH H ecTecTBeHHO# cMmepTHOCTH. [ToaoOnble runoTeTHUYECKHE CH-
Tyauuu noapobHo pacemorpennt ¥. E. Puxkepom [5]. Kakoft npo-
1ecC MPOHCXOAHT HAa caMOM JeJe B MonyJsiuHH, Mbl He 3HaeM, 3/1eCh
paccMOTpeHbl JBa H3 MHOTHX BO3MOKHBIX BAPHAHTOB C lLeJbIO TO-
Ka3aTb, UTO OLIEHKA €CTEeCTBEHHOH CMEepPTHOCTH KaK B3pOCJLIX, TaK
H MOJOJABIX JKHBOTHBIX HMeeT NMpPHHUHNHAJAbHOe 3HaueHHe. OjHaKO
B HACTOsALEEe BpeMs Mbl HE HMEEM BO3MOMKHOCTH No BoIOOpKe 4epe-
OB, B3SATBIX OT OXOTHHKOB, OUEHHTb C TOH HJIH HHOH CTEeNeHbIO H TOY-
HOCTbIO €CTECTBEHHYIO CMEPTHOCTh B3POC/IbIX dHBOTHBIX, MO3TOMY NPH
aHaJH3e BBLIXKHBAEMOCTH MOKa MpeianojaraeM, 4YTO ecTeCTBeHHasd
CMEPTHOCTb B 3KCHJyaTHPyeMOH NONyJslHH He3HauHTeJbHAa H He
OKasbiBaeT OOJBILOrO BJHSHHA HA OLEHKY BhiKHBaeMocTH. Bo Bes-
KOM cJydae ceilyac Mbl BBIHYAKIEHB NPHHATH, YTO OLEHKA BbiXKHBAa-
eMOCTH (POPMHPYETCH HCKIIOUHTENbHO NOJ BAHAHHEM MPOMbIC/IA.
OueHuTb, KaAK H3MEHAETCA BbIXHBAEMOCTb MO Mepe YBeJHYeHHUs
BO3pacra y JIOJITOMHBYUIHX NPOMBICJOBBIX MHBOTHBIX, MO-BHAHMO-
MY, JocTtatodHo TpyaHo. [las 3storo norpebyercsas maTtepHasa 6oJib-
iworo obbvema. [Ipu cpaBHeHHH V/eJbHOH BBIZKHBAEeMOCTH B JIBYX
pasubix BeGOpkKax OyaeM NOJNb30BATLCH CpelHell reoMeTpHuecKoH
yaelbHOH BBIKHBaeMOCTbi0. KpoMe 3Toro, Takyio oUeHKY ylelbHOH
BbIZKHBaeMOCTH OyjemM HCNOAb30BaTh S OLEHKH HHTEHCHBHOCTH
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npoMeicaia H He OylemM KacaTbCfl BONPOCOB 3aBHCHMOCTH HJH Hesa-
BHCHMOCTH NapaMeTrpa BbiIHBaeMOCTH OT Bo3pacrta.

BoapactHofi coctaB BHIOOPKH, B3siTOil Y OXOTHHKOB B Ipoiliecce
npoMbicaa, Oya1eT HCNbITbIBATH BJHAHIE B OCHOBHOM /BYX Mpolec-
COB: H30HPATEJbHOCTH OTJOBA HEKOTOPLIX BO3PACTHBIX rpynn o da-
3bl AMHAMHKH YHcJeHHOCTH. Tak, H30HpaTeJbHOCTh OTJIOBA MOMKET
MpHBECTH K TOMY, YTO MO pacnpelejeHHio BO3pacToB rHbeln KH-
BOTHBIX HeJIb3sl aJeKBATHO OLEHHTb BLIKHBAeMOCTbh MHBOTHBIX B
nonyasunyd. HM30aBuTbcsd OT BO3MOMNKHOrO BJAHAHHSA H30HpaTe/bHO-
CTH OTJOBA MoMoraer npeobpasoBaHHe NepBOHAUYAJBLHOrO pacnpe-
aenennst no Meroay Jusu. MabaButbes or BJAHSAHHS HamnpaBJeHHs
H3MEHEeHHs] YHCAEHHOCTH NMO3BOJIAET KOPPEKUHA BO3pacTHBIX pacnpe-
jeJleHdil, yMHOXeHHass Ha e™, rje r — CKOPOCTb pocTa NONyJIsLUHH.

Martepman M meTogmuKa

OueHky BblzKHBaeMOCTH (/x — BBIZKHBaeMOCTb B BO3pacTe X; Bce
0003HaYeHHs1 NPHHATH Mo [2]) MOKHO NOAVYHTbL HECKOJBKHMH My-
TAMH. B TOM cayuae, KOoraia B TeueHHe ONpeleseHHOro MpoMexkyTKa
BpeMeHH (HeCKOJIbKO JIeT) B reHepaliii no A4aHHbBIM OTCTpesaa Ha-
OJ101aeTCH NOCTOAHHAA YAe/JbHas BbIZKHBAEMOCTb Py, PACYET BHI-
JKHBAEMOCTH MOXHO MpoBecTH §e3 Kakux-a11b0 3HaYUTeNbHbLIX npe-
BapHTe/JbHLIX npeobGpasoBaHuil. [locTaToiHo CKOppPeKTHPOBATH
yHceseHHocTs Hydesoro (0 4-) BospactHoro kgaacca no dQopwmyJe
B. C. CmupuoBa ([8], koppekunsa Ha H3OHpaTeJbHOCTh OTJOBA) H
YMHOMKHTEL YHCJICHHOCTH KaKJIOro BO3pacTHOro Kjacca Ha e™. Pac-
yeT YCJAO0KHSAETCH, ec/iH 3apaHee He npejinoJaraercs xapaktep B3a-
HMOCBSI3H MEK1Y Y/AeJbHOH BbIXKHBaeMOCTbIO H BO3PacToM H O/IHO-
BPEMEHHO C BbI}KHBA€MOCTbIO aHaJH3HPYeTCH MAOJAOBHTOCTL iy
Kak npaBu/io, HX MOJAYy4AKT He HA OAHH H TOT K€ MOMEHT BpPeMeHH.
Tak, B HalueM caydae NJOJOBHTOCTL H3BECTHA IO TeMHBIM NATHAM
GepeMeHHOCTH, a YHCJEHHOCTBH ‘CEroJieTKOB Mbl MOMKeM OLEHHTh
TOJALKO MO JAaHHLIM mpomsbliciaa. Cymma S.m, (S, — Bo3pacTtHoe pac-
npeaeseHHe B A0JAX K MepPBOMY BO3pPacTHOMY KJaaccy) Oyaer He
PaBHA eJHHHIIE B CHJY BO3MOMKHOH MAH 3aKOHOMEPHONl CMepTHOCTH
MOJOJHAKA B MEpHOJ] OT pOxJeHHs A0 Bo3pacra mpHmepHo 6 mec.

[Tocko/bKY OLWEHKH eCcTeCcTBEeHHOH CMepTHOCTH MOJIOAHsKA, MO-
JyyeHHble KakHM-JAHO0 He3aBHCHMBLIM crnocofoM, HaM HeH3BEeCTHHI,
/s MpaBHABHOrO pacyera HeoOXOAHMO BBIYHCJAHTL HYHCJAEHHOCTb
HyJeBoro BospactHoro Kaacca. lllecroit meron, no I'. Koau [2], B
YHCTOM BH/Je He MOJAXOAHT, MOCKOJbLKY NPH ero HCnoJb30BAHHH 174
pacyera YHCJEHHOCTH HYJIeBOro BO3pacTHOro KJaacca TtpebyloTes
OUEHKH YHCJEHHOCTH OCTaJ/JbHbIX BO3PAaCTHBIX KJacCcoB, a Mbl pac-
noJjaraeM oneHkamMH cMeprHoctH. Jlas npeobpasoBaHus HX B
OLlEHKH YHCJEeHHOCTH BOCnoJbayeMcsi MetojoM JIuBH (naTsil meron,
no [2, c. 148]) 6e3 mpeaBapuTe/LHOH KOppeKTHPOBKH Ha e’. [loay-
YeHHbIE TAKHM cnocofoM YHCJAEHHOCTH BO3PAacTHBIX KJAAacCoB OyayT
INPHXOAHTBECSH Ha HA4YajJo [POMBICJOBOIO Cce3oHa. IJTo BaxKHoe o06-
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CTOATEJNLCTBO B JAajbHelllleM YIPOCTHT NOJYYEHHe OLEHKH eCcTecT-
BEHHOH CMepTHOCTH MoJoaHAKa. Hcenoab3zoBanve wMerona J[lusu
VA0OHO TaK:Ke TeM, YTO YHCJAEHHOCTh Kax0ro nocjaeiayouero Kiac-
ca Oyjer obsizaTesibHO HHZAKe YHCAEHHOCTH NpeiblayiLiero, H 3To o06-
CTOATENIbLCTBO H30aBAAET OT JAONOJHHTEJNBLHOrO CrjlaxKHBaHHHA BO3-
pacTHBIX pacnpeienentii, KoTopoe HeoOXOLHMO /1enaTh, ecJH YHC-
JEHHOCTEL MNOCJeaylouero Kjaacca 0oJiblie NpeabiiyLIero.

[TonyueHHble YHCAEHHGCTH YMHOXKAWOTCA Ha My, NpHYEM, He-
CMOTPSl Ha TO, YTO JHCHIbLI CTAHOBATCH MOJOBO3PeJbIMH H, Kak npa-
BHJO, BCTYNAKOT B pasMHoxeHHue B Bodpacre 04, 3HaueHue m, A4
camoK 0-, HYKHO YMHOMATb Ha YHCJEHHOCTb caMoK |+, nocKoJabKY
Y4acTBOBAaTh B PasMHOKEHHH OyAYT TOJBKO ylUeJeBlliHe nocjie fnpo-
MBIC/IA CAMKH,

[Tocne oumeHkH yHCIEHHOCTH HYJEBOro BO3pacTHOro KJjacca nep-
BOHavaJbHoe BO3pacTHoe pacrpejeieHHe BHOBb MNpeobpasyior no
metoay [uBH, npHHHMas 3a YHCJAEHHOCTb [EPBOro BO3PACTHOrO
KJacca YHCJEHHOCTb HOBOpPOAeHHbIX. [losydyeHHble UYHCAEHHOCTH
KOPPEKTHPVIOT Ha ¢ W [0TOM PacCYHTBLIBAIOT jeMorpaduue-
CKYI0O TA0JKLY, HaljeHHble 3HaveHus [, NPHHHMAIOT 3a BbIKHBae-
MOCTh.

BaXHbIM M HESCHBIM MOMEHTOM TpPH OlEHKe BbIKHBAaeMOCTH
OKa3blBAeTCsi KOPPEeKTHPOBKAa Ha CKOPOCTh pocTa nonyJasuun (er)
Bo3pacTHoro Kjacca 0-4. Kak npaBujo, YHCJAEHHOCTb L] HEro He
KoppekTHpyercs. B HauleMm ciyuyae He HYH/14eTCs B KOPPEKTHPOBKE
H uicaeHnocTh HyJgesoro (0) BospacrHoro kJjacca. Hymiaaercs B
KOPPEKTHPOBKe Ha e™! 4licJeHHOCTs BozpacTHoro kiaacca 1-4-. Boa-
pactHoil kKaacc 0-+ mo BpeMeHH pacrnojaraercs NMpHMepHO Hocepe-
AuHe Mexay 0 u 14. B atoM ciayyae ecThb onpejefieHHBIH CMBIC
KOppeKTHpoBaTh uncaenHocts 04 Ha €702,

[Tpesnaraemsiii cnoco® OUEHKH BHIAKHBAEMOCTH He HMeeT NPHH-
IIHMHAJLHBIX OTJAHYHHA oT cnocoboB . Koau, Ho He coOTBeTCTBYET
HH NATOMY METOLY, HH WIeCTOMY, MO3TOMY Mbl H COYJIH HYZHBIM
HECKOJbKO OoJjiee noaipobHO ero onucarh.

OuenxKa BbLUKHBAEMOCTH M Y/leJbHOH BBIKHBAEMOCTH Mpeijo-
MEHHBIM Bbille cnocobom Obljia npojenada g5 KPacHbIX JHCHIL
H3 Kuposckoil, Caepianosckoii, Kypranckoit u Tiomenckoll obaa-
creii. B Kuposckoit o6mactu martepnan cobupaan ¢ 1966 no 1975 rr.
B TeyeHHe JAeBSITH MPOMBICJAOBHIX ce3cHoB, B CeepijoBckoil, Kyp-
ranckoii H TroMeHckoil obaactax —c 1976 no 1981 rr. B TeueHue
NATH NPOMBICAOBBIX ce3oHoB. B Kuposckoit obaacti, Kotopas B
janabHeiiniem Oyjaer wumeHoBartbest [lpeaypanse, 6bl10 cobpano
759 tyuwek, B cpeanem no 80 Tywex 3a cesoH, B CBepijoBCKOM,
Kyprauckoii, Tiomenckoii obaactax (3aypaabe) 850 Tywek, B cpei-
HeM no 170 Tywek 3a ce3oH. HUHCIeHHOCTh NMONYJSAIHH onpeleieHa
HanboJiee HajdeKHbIM, Mo MHeHHio K. ¥Yarra [10], merojiom cyMm-
MupylowHx tadauwn [7, 12]. B 3aypaabe npHMeHsiJiH TakK:Ke OTHO-
CHTEJibHbIE OLEHKH YHCJAEHHOCTH BBHAY Toro, uro B llpeaypaase
Hauajso nepuoia cbopa marepuana (ao 1970 r.) coBmano ¢ Hop-
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MaJbHBIM YPOBHEM 3aroTOBOK, KOTOpBI HabJawiajacsd M B Ope-
HIECTBYIOIIHH JeCATHJAETHHIl TepHoA, H 3TO NO3BOJHIAO0 NMPHMEHHTL
cymmupyloune taouauus. COop Tyulek B 3aypaJjbe NPOHCXOAHI B
neproja HabJi0aeMOro OJlHHM H3 aBTOPOB 3HAYHTENbLHOrO MOAbeMa
YHCJAEHHOCTH JHCHLB, YTO OTPa3H/Joch HAa 3aroToBKax WKYp B BHJe
WX cTaOHAH3alMH, HO HE MNOAbeMe, MO3ITOMY TMpH OlEHKe CKO-
POCTH pocTa NONyJAsAlHH B 3aypaJbe npeinoureHde OTAaJH OTHO-
CHTE/JbHBIM OIIEHKAM YHCJAEHHOCTH, MOJYYeHHBIM TPH ONpoce OXOoT-
HHKOB, NMOCTABJASIOMIHX TYILIKH.

Bospacr aucuuy onpegensnan no Meroaukam B. C. Cmupho-
Ba [6], I'. A. Kneesanb u C. E. Knefinentepra [1]. Ceronerkos
BhIJIeAAJH M0 OTHOCHTeNbHOH IUHPHHE KaHaJja KJblKa, Bo3pact
OCTaJbHBIX 3BepeH Oompele/siii INyTeM MNoAcyeTa TOAHYHBIX KoJel]
B IleMeHTe KJablKa (KaHaJ KJblKa NpPoA0J:KaeT 3apacraTth Mo Mmepe
VBeJHYEHHA Bo3pacTa KHBOTHOro). OTHOCHTe/NbHAs IMHPHHA KaHa-
Jia JOCTOBEepPHO YMeHblUaeTcsd /o Bo3pacra 4, B jlajibHeHUIeM
pa3JHuHs HeLOCTOBePHbl H3-3a MAJIOTO 4HCJa MHBOTHBIX B CTaphixX
BO3pacTHHIX KJaaccax. Jlas npopepkn npaBHJALHOCTH MoOJCYeTa
FOAHYHBIX CJA0EB KaxJJI0ro Bo3pacrta CTPOHJH pacnpeneseHus 3y0oB
110 OTHOCHTEJBHOH WIHPpHHEe KawaJja. Bospacr 3yboB, pacnooeH-
HbIX B 30He TpPaHCrpeccHH pacnpeieneHHH, OUeHHBAJH BTOPHYHO.

T1no0BHTOCTL JIHCHI YCTAHABAHBAJH NyTeM nojcuera amMOpHO-
HOB ¥ TeMHBIX NATeH OepeMeHHOCTH,

CKopocTs pocTa nmonyasitHu (r) oueHuBaau no dopmyae [2]:

&Nt — (eN) (ef)/n
ef* — (ef)?/n
rie N — HaTypadbHblii JorapudM YHCJACHHOCTH HJH OTHOCHTEJbHOI
YHCJEHHOCTH; { — MOPAAKOBbLIH HOMEp roja; n— 4YHCJao JeT.

Marepuan n3 Kuposckoli obaactd pasieinau Ha [ABa nepHoia
(I —c 1966 no 1970 rr.; II —c 1971 no 1975 rr.), pasauuauiHecs
10 CKOPOCTH pocTa YHcAeHHocTH. [lasi Toro utoObl H3GaBHTBCH OT
BJAHAHHA o00beMa npoObl 3a roid Ha CPeiHon VAeAbHYIO BblH-
BAaeMOCTb 34 HECKOJbKO JIeT, BO3pacTHoe pacnpeieeHHe eeroj-
HOH MpoObl BbipaxaaH B NPOMHJJISX, a4 3aTEM NOJACYHTBIBAJIH Cpejl-
Hee BO3pacTHoe pacnpejejeHHe 3a HeCcKoJbko JeT. Paccmatpusanu
BO3pacTHble pacnpejesendst camok. [Ipn oueHke my npHHHUMAJH,
YTO COOTHOIUEHHE MOJOB Y HOBOPOM/JIEHHBIX paBHo 1: 1.

Ckopocth pocta B [lpeaypajibe oueHusajm y caMok, B 3a-
ypanabe —y Bced nonyadunx. OueHky ckopoctH poctra B [lpen-
ypaJjbe TNpoae/ibiBajJH Mo abCOMTHLIM OUEHKAM 4YHCJEHHOCTH, MO-
JYUEHHBIM H3 CyMMHpYyWOWHX Tadbauiu, B 3aypajbe — No OTHOCH-
TeJbHbIM OLEHKAM YHCJIEHHOCTH.

PesynbTarel MccnegoBaHMH M MX obBCyMaeHHe

B 3aypanabe r=0,33, B Ilpeaypaase 1 r=—0,12, a B [pexn-
ypaabe Il r=-—0,43. Takum obpasoM, B nepBoM cjaydae Mbl Haba10-
JlaeM HHTEHCHBHO pacTyUlyl0 NOonyJasiiHio, a BO BTOPOM — COKpa-
LHAKLLYIOCSH ¢ PA3HOH CKOPOCTHIO.
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YaensHas BblKHBaeMOCTb JucHu H3 3aypaiba u [Mpenypaibs

Kaace pospacta ‘ 1* | Ir | 1| v I | ‘ I | IV 1 ‘ 11 ’ I v
3aypaabe MNpeanypaase | [Mpea-
ypaabe II

0 — |1247] — |0,35]| — 721 | — |0,35|| — | 752 — [0,27

04 184 | 278|0,33{0,50\(113 1273,2 |0,37|0,33|| 91 | 257(0,38{0,27

1 53 [64,5|0,54|0,73|| 33 | 75,2 |0,53|0,46| 28 |82,5|0,48/|0,29

2= 18 |28,3]0,6210,77|| 15 | 35,8 |0,58]|0,50)| 11 |32,8|0,58/0,37

34 17 130,3(0,35/0,57|| 7 | 16,6 |0,66/0,59| 5 [16,00,64|0,48

4+ 4 | 6,5]0,.590,77)| 2 6,6 10,800,75)| 5 (12,5/0,56(0,41

5+ 21 2,50,74|0,84| 4| 13,6 |0,48]|0,41|| 3 | &,0(0,49(0,38

G4 1] 2,3{0,68(0,77; 1 2,2 10,83/0,79|| 2 | 4,8/|0,39(0,33

T+ 213,5/0,26/0,33)| 4|10,4| — | — 1 O — | —

8+ 1113 — | — || — - — | R R |
Cpeausisi yaeabHas
Bl HBAEMOCTE B

unreppane |1+ —64+| — | — |0,57|0,74|| — — 10,63/0,57|| — | — |0,52|0,37

* 1 — pozpacTHOe pacnpefesedde, wr.; Il — 1o me, %.: Il — yaedsHasi BEIKHBAEMOCTE

Gea Hopperkunn; IV — To e ¢ Koppexnuuefi,

B rtabauue npuBejeHsi Bo3pacTHbie pacnpeneneHus (B %),
pacnpejefeHHs KHBOTHHIX Mo Bo3pactaMm rubenu (B WT.), yielb-
Hble BBIJKHBAEMOCTH, BBIYHC/AEHHBIE HENOCpejiCTBEHHO [0 pachpe-
denenusaM Metojom JiuBu ©Oe3 aanbHellinx npeobGpasoBaHHi H
NpHUBeJeHHBIM Bbille MeToaoM. Bo Beex cayuasax viedbHble BbIAKH-
BAeMOCTH [0BOJbLHO 3HAUYHTEJNbHO H3MEHSAIOTCSI B pas3HbIX BO3pact-
HbIX Kaaccax. lIpuueM BBIKHBaeMOCTh MOJKET Kak IMOBBIIATLCH MO
Mepe yBeJMYeHHUs BO3pacTa, TaK H NOHHMKATLCA. ITO BLI3BAHO TeM,
YTO BO BCEX TPeX c/JydyasiX Mbl HMeeM /leJlo ¢ HecTabH/IbHLIMH BO3-
pacTHLIMH pacnpejejeHdsiMi, T. €., BO-TePBbLIX, CKOPOCTL pocTa
MONYJSAILHH MOrJa 3HAYHTeJNbHO KoaebaThcs BOKPYL cpeiHed B npe-
Jejlax OJHOro B3fITOr0 HAMH HHTepBaJja BpeMeHH, BO-BTOPbIX, B3d-
THle HAMH HHTepBaJbl paBHel 4—5 rojaam, a He 7—8 H OoJee
(Bo3pacTt, 40 KOTOPOro MOryT [OMKHBaTh JIHCHIBI OAHOH TreHe-
pauuu).

BansaHHe CKOpPOCTH pocTa TOJAbKO TEKVLlero nepHoia (Ha mnpH-
mepe Ilpeaypaabs II) wucnwitann renepauun poxaenus 1971 r.
H nocjeayviowux Jer. Bce OGosee pannde renepaudH B OoJbliieH
HAH MeHblUefi CTeneHH HCNbITaNH BJMsHHe Npeiblayliero nepHoia,
KOrja CKOpPOCTb pOCTa MOny/aslHH Owijla Bbillle, H NMO3TOMY K Ha-
yaJly 9TOro nepuojia *KHBOTHbIE COXPAHHINCL B OTHOCHTEJIbHO 00J1b-
IeM uHcjae, 4eM Morjao OblTh NPH TOH Ke cKopoctH pocra. Bans-
HHe [AaHHOro nepHoja B YHCTOM BH/AE HCNBITAJH TOJbKO #KHBOTHBHIE
Bozpacra 0, oTHOCAIIHECS K YeTbIPEM PAa3HBLIM TreHepauHsaM (JLIH-
TeNbHOCTh NepHoia 4 rojga). M3 uerbipex noidMaHHBIX B pasHbie
rojtbl rpynn :KHBOTHBIX Bo3pacra |- TpH HCNbITAJAH BJAHAHHE JaH-
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HOro mnepHoja, a oiHa — npeabiayitero. M3 uerwipex rpynn xu-
BOTHBIX BO3pacta 2- yrKe JBe HCHLITAJAH BJHSHHE MPeibiayILero
nepuoia, MpHYeM OJHA H3 HHX — CMellaHHOoe BJIHSHHE Tpeibiay-
ILEro H HacTOALLero mepHoioB, H T. j1. (o Bospacta 5+ ). [lpak-
THYECKH BCe MKHBOTHbIE H3 rpymm 3toro H 6oJee cTapluiHx Bo3pac-
TOB HCMBITAJH BJHAHHE NPeIblAYULEro NMepHoja B YHCTOM WM CMe-
ImaHHoM BHAe. MMeHHO 3THM MOM¥HO OOBACHHTbL NOCTENeHHOe [o-
BbillleHHe yielbHOH BblzkHBaemocTH B Ilpeaypaase Il 1o Boapac-
Ta 3-, 3aTeM nocTeneHHoe ee NMoHHAKeHWe. MokHO npeLnoNOKHT,
YTO ecyiH OBl CKOPOCTh pocTa B Npeabliyiuiuii nepuoi 6bl1a HHKe,
yeM B HaCTOfILLHI, TO nepenaj okasaJjcs Obl MeHee BbipaxKeHHbIM,
H HaobOpoT.

JHaueHHe y/lenbHOH BbIXKHBAEMOCTH B NepBoil cTpoke (cM. Tab-
JIHILY) NpHOJIHAEHHO NMOKA3bIBAeT OIeHKY YyAeJbHoil BbIZKHBAaeMOCTH
MOJOJHSIKA OT MepHoja pPOXAeHHS A0 Hauajla npoMmeiciaa (cioja
Takxe BKJ4aeTcs sMmOpHoHaabHasi cmepthocTh). Ha 3Ty ouenky
OoJblle, 4eM Ha ApYrHe, MOMeT BJHATL HMMHIPAaUHs HJIH 3MHrpa-
LIH51, MOCKOJbKY H3BECTHO, YTO MOJIOAbLIe JIHCHILBI, BbllIe/LIHe H3-T0J
POAHTENbLCKOH onekH, OoJee, 4eM B3pociible, CKJOHHB K paccefe-
Huio [11].

JHaueHHe V/AeJbHOIl BBIAIBAeMOCTH BO BTOPOH CTpoOKe Xapak-
TEePH3YyeT YCNELWHOCTh BbUKHBAHHI MOJOJAHAKA B NEpPBLIL 1A HHUX
ce3oH npombiciaa. OHa 3aKOHOMEPHO HHiKE Y B3POCJBIX KHBOTHBIX,
MOCKOJBLKY  H3BECTHO, YTO MOJIOAHAK JHCHLL H3biMaercd ¢ OoJibllued
HHTEHCHBHOCTBIO, YeM B3pocJble KHBOTHHe [3]. DTo ABJAeHHe H3-
BECTHO MNOJ Ha3BaHHeM <«H30HpaTeJbHOCTh OTJ0Ba». Pazanuus B
VAeAbHOH BbIAKHBA€MOCTH MOJOABLIX H B3POC/JBIX MAaKCHMAaJbHBI [1J14
3aypaabsi ©¥ MHHEMAaJabHBL aada [lpenypaasa 11.

B aHTepatype OTCYTCTBYIOT CBeLeHHsI O I[pPpeHMYLLecTBEeHHOM
BBHIJIOBE KAKHX-TO BO3PACTHBIX FPYNI B3POCJbLIX KHBOTHBIX, a TadKXKe
Mbi TIOKa He MOKeM MpejanoJaraTh XapakTep BO3MOMKHOH ecTecT-
BEHHOH CMEpPTHOCTH B3pPOC/bIX KHBOTHHIX. [locKodbKy yaenbHbie
BbIZKHBA€MOCTH B 3TOM HHTEpPBAaJie MOryT 3HAYHTEJAbHO H3MEHSTHCH
10 YKA3aHHBIM BbllUe NPHYHHAM, a Crja;HBaHHe BO3PACTHBHIX pac-
npejesieHHH NPHBOAHT K 4YacTHYHOH yTepe HH(OPMALHH, Mbl COYJIH
BO3MOKHBIM A5 JAajbHeHllero aHaju3a no0Jb30BaThCH CpelHer
reOMEeTPHUYECKOH VyAelbHOll BBUIKHBAEMOCTLIO (MoOcJelHsiss CTPOKA
Tabauub). Kak BHAHO, yAejibHass BbLIAHBAEMOCTb B3POCJABIX MKH-
BOTHHX B 3aypaase B 1,9 pasza Boiine, uem B [lpeaypaabe I
(ln 0,57:1n 0,74) u B 3,3 pasa Buiwe, uyeM B [Ipeaypanpe II
(In 0,37 : In 0,74).

OcraHoBHMCS Ha OLEHKaX BbIKHBAeMOCTH, NOJyuyeHHBIX G6e3
NpeiBapPHTELHBIX MNpeo0pa3oBaHHil BO3pacTHLIX pacnpegeeHH.
Pasnnunsa Meay KpalHHMH [OKa3aTeasiMii MeHee 3HAUYHTeJbHbI
H jgoctHrator kpatHoctH 1.4, [lpH noxbeme 4HCAGHHOCTH 3HaYeHHe
YAeJbHOH BBI}KHBAEMOCTH HECKOJbKO CHHMAeTCsi, a INpH MNOHHKe-
HHM — NOBBHILIALTCH. ITO CO3/44eT JIOAHOEe BnevyarJeHHe O HeH3-
MEHSeMOCTH BbIKHBAaeMOCTH, a 3H44YHT, H BO3PacTHBIX pacmnpeje-
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JICHHI1 NMPH Pa3zHBIX CKOPOCTAX pPOCTa YHCJAEHHOCTH, a TaKiKe 0 HeH3--
MEHSIEeMOCTH HHTEHCHBHOCTH TNpoMbicaa (y/JleJbHOH CMEpPTHOCTH)..
Ilpouecc oTHOCHTEIBHOrO YBEJHYEHHS UYHCJAEHHOCTH CTaphiX:
AKHBOTHBIX 10 Mepe najleHusi YHCJAeHHOCTH NPOHCXOAHT B J1060H!
MOnyJasiitid A160oro BH/1a H He HMeeT HHKAaKoro oTHoOLIeHHS K ecTe--
CTBEHHON PeryJsillHi YHCJAEHHOCTH »KHBOTHLIX. OAHAKO NPH IKCIAY--
aTauMH nonyJsunii H onpeiejeHHH ONTHMAaJAbHOH HHTEHCHBHOCTHI
H3bATHSA Heo0X0AHMO MNOMHHTB 00 3TOM HBJEHHH, MOCKOJBLKY OHO)
OyleT HCKazxKaTb HAIUH NMPeJACTaBJCHHA O CNOCOOHOCTAX MOMYJSIHH
K BOCINPOHM3BOACTBY B CHTVaUMH nepenpombicaa. Hanpumep, 3suasi
BEeJHYHHY OTHOCHTE/ALHOrO MNPHPOCTA YHCJEHHOCTH, Mbl YCTaHAaBJH--
BaeM 00beM MPOMBICJA0OBOH HarpyskH, HeCcKOJbKo OOJbLIHH, ueM
BeJHYHHA NPHpPOCTa, H OKuJaeM Ha OYAYWHHA rojl ecTeCTBEHHOrO)
NoHHxeHHs npHpocta. OJHaKo B CHJAY VYKasaHHoro sddexra oHa
MOKEeT OKa3aTbCA paBHOH HJH jAaxke D0JblUeH NpolorojiHed BeJlH--
YUHHBEI TIPH MPOYHX HeH3MeHHBIX napaMerpaX. OTHOCHTeNbHBHIH MPH--
POCT YHCJAEHHOCTH Oy/1eT YBEeJHUYHBATLCSH MPONOPUHOHAJBHO MEpPHO-
JAY, B T€UEeHHEe KOTOPOro MPOHCXOJAHT IajeHHe YHCJIeHHOCTH,
Ob6uy0 MHTEHCHBHOCTH NPOMBICTA MOMHO OUEHHTb Kak cpei--
HIOI reoMeTPHYeCKYIO yAeJbHBIX CMepTHOCTeH AJsi BCeX BO3PAacCToB,,
YUaCTBYIOUMX B npombiciae. [las 3aypanibs HHTEHCHBHOCTb MNPO-
Mbicsia okaszaaack pasHoit 0,36, aans [lpeaypaaea 1— 0,54 u nas
[Mpenypaaba 11— 0,68. Cosnaercss BmneuatjeHHe, UTO CKOPOCTh.
pocTa NoOnyJasiuuH onpeje/sercs B 3HAYHTeJNbHOH Mepe HHTEHCHB-
HOCTBIO TpoMbicia. PaceMoTrpum 3Ttor Bonpoc Gosee noapodHo.
Tak, uucaennocrs nonyasiuin B Ilpeaypaave Il cHukanace co
ckopocteio B 1,32 pasza OGoabiuefi, yvem B [lpeaypaabe I, a HHTeH-
CHBHOCTL NpoMelcia Bodpocia B 1,66 paza. OtrmeruMm, uTo npH
3TOM BaJOBasfg MPOAVKTHBHOCTh MONYJAsilHH B 000HX cJayuyasix ocra-
eTcs NPHMepHO oAHHaKoBoH. YncieHHOCTH Nomydasiiii B 3aypaJibe
Bo3pacTtaga co ckopocTbio B 2,14 pasa OGoabuiei, yem B [lpexn-
ypanbe 1I, a HHTeHCHBHOCTL mMpoMbiciaa ynajaa B 2,65 pasa. Moxuo
cjenaTth NpeanofoxeHHe, 4YTo ecjaH OB HHTEHCHBHOCTH TNpOMbIC/a
Ha BceX (pa3ax YHCJAEHHOCTH H3bIMaJda J0J0 JKHBOTHBIX, MPOIOP-
IIHOHAJIBHYI0 YHCJEHHOCTH, TO CKOPOCTH POCTa HHTEHCHBHOCTH MpO-
MBICJIA U UHCJIEHHOCTH coBnafanu Obl. B npuHuHne Mbl H HaOJd0faeM
npubJaH3HTEIbHOE COBNajleHHe cKopocted. OaHako B cayyae naje-
HHSI YHCJAEHHOCTH CKOPOCTb YBeJHYEHHA HHTEHCHBHOCTH HECKO/JIbLKO:
onepexaer CKOPOCTh MajeHHsi YHCJEHHOCTH, a B cJydyae mojbemMa
YHCJEHHOCTH HHTEHCHBHOCTb H3DLSATHS HECKOJbKO 3anasjibiBaer 3a
nofAbeMoM uncaeHHocTH. MoxHo cilenats JABosikHi BeiBoA: 1) npo-
Mbices] — GoJjlee  KOHCEPBATHBHBIN 3JIeMEHT CHCTEMBl H HHTEHCHB-
HOCTh H3IBATHS 3anas/biBaeT 34 H3MEHEHHSIMH UYHCJEeHHOCTH;
2) B pe3yabTaTe CHIMKEHHS HHTEHCHBHOCTH H3BSATHS NPOHCXOAHT
NOAbEM YHCAEHHOCTH, a2 B pe3y/bTaTe yBeJHUEHHS — MajeHHe.
Heob6xoauMo0 yCcTaHOBHTBL, KAKOE H3 SIBJIEHHH NEepBHYHO, a KaKoe:
BTOPHYHO, T. €., UTO €CTh NMpHUHHA, a uTo ciaeacTBHe. Bompoc artor
Heab3f pewuTh 6e3 aHa/H3a NJIOJLOBHTOCTH, KOTOPOro Mbl He Kaca--
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eMca noapobHo B jgaHHoM coobuienuu. JloatoMy ocraHoBHMCH
TOJbLKO Ha OJHOM, HO AOCTATOYHO SIPKOM NpHMepe.

Hauano mepnona cbopa marepuana B 3aypaJibe COBNaJjo c jie-
npeccHedl 4YHCJAEHHOCTH, H BO3pacTHoe pacipejeleHHe MepBoro
cezoHa Mbl He BKJIOYHJIH B aHalH3, NOCKOJAbKY oHo copMHpoBa-
JIOCh B peayJbTaTe NpeablAyilero nepHoja najieHHs YHCJAeHHOCTH.
K co:KaneHHio, Mbl He MOKEM OLeHHTh CKOPOCThL POCTa NMOMYJSIHH
B 3TOT MNEPHOA M MNO3TOMY HEJb3fl HHYEro ckasath 00 yAeJbHOMH
BhiKHBaeMocTH. OTMeTHM, 4TO CKOpPOCTbH NajeHHs, No-BHAHMOMY,
Oblla He3HAYHTe/NbHOH, MNOCKOJABKY ViedbHasa BhIXKHBAEMOCTb i
B3POCJBIX JKHBOTHLIX OKaszanaach pasuoi 0,5. CdopmupoBaHHoe B
peayabTaTe NajieHHs YHCJAEHHOCTH BO3pacTHOe pacnpejneneHHe Mno-
Ka;eT BblAKHBaeMOCTh, KOPPeKLHS KOTOPOH Bcerja JacT 3HaueHHe
HuxKe 0,9.

Havano noabeMa YHCAEHHOCTH COBNAJO C pe3KHM, NpHOJIH3H-
TeJNbHO JABYKPATHBIM MOBBIIIEHHEM MJA0J0BHTOCTH, a 3aTeM HacTy-
NMHJAO CHHMKeHHe HHTEHCHBHOCTH npombicia. MoiKHO cuuTaTbh, YTO
POCT HHCJCHHOCTH He MOBJAeK 3a ool yBeqHYeHHe HHTeHCHBHOCTH
H3BATHS, HWHBIMH CJAOBAMH, HHTEHCHBHOCTbL H3bATHA He ycneBaeT
VBEJHUYHBATLCA B TeX e TeMIlax, YTo H YHCAEeHHOCTD.

HecmoTps Ha To, uto B OOLIHX uYepTax BeJHYHHA HHTEHCHBHO-
CTH H3IBATHA J0JKHA CJel0BaTbh 3a X0A0M H3MeHeHHH YHCJeH-
HOCTH, JJIf APYrHX BHIOB MOXKeT H He oOHaApPYAHTBCA 3anas3/ibiBalo-
K 3 (PeKT, HHTEHCHBHOCTL HIBATHA MOKET «VClNeBaTb» 3a H3Me-
HeHHAMH YHCJIEeHHOCTH HJAH MoMKeT OblTh HacTOJNBKO BeJHKAa, 4TO
HHKaKHX APYrHx, KpoMe najaeHHsi, H3MeHeHHil 4YHCJEHHOCTH MBI He
o0HapYKHM, HJH OHa MoeT OblTb HaCcTONBKO MaJga, uto Oyner
MOCTOSIHHOH NpPH JIOGBIX H3MeHeHHsIX YHcaeHHocTH. O6wHiA ypo-
BeHb HHTEHCHBHOCTH MNpoMbic/aa OVAeT 3a1aBarThCcd COLHAJNBHBIMH
IIpHYHHAMH, H B MEPBVIO ouepeldb LeHoH mKvpki. B Tex ciayuasx,
Korja B Te4yeHHe IJHTeJbLHOro nepHojia BpeMeHH CJA0XkKHAach 6Jaro-
noJy4yHasi CHCTeMa 3KCHJayaTrauHdH BHjJa, He NPHBOJAALLAS K €ro
BLIMUPAHHIO, 8 COOTHOLIEHHEe Mexy MOKYynatebHOH CcnocoGHOCTHIO
HIKYPKH H ee IeHOoH ocTtaercs CTadWabLHbLIM, MbBl BIpaBe O0XHAATb
aubo 3anaszjasiBaiouiero, Ju6o CHHXPOHHOrO H3MeHeHHs! BeJHYHHH
H3BATHA € JABHKeHHeM 4YHCJeHHOoCTH. MBI Takie He HCKJIYaeM,
UTO pasHHila B CKOPOCTHX H3MeHeHHH YHCAEeHHOCTH H KoaddHUHeH-
Ta ODIEeH CMepPTHOCTH (HHTEHCHBHOCTH H3BATHH) MOJKET omnpeje-
JATLCA H3IMEHEHHAMH Ko3(p@dHUHeHTa eCcTeCTBeHHOH CMepTHOCTH,
KOTOPBIH MOKeT YMeHbLIAThbCA IMpPH NojdbeMe YHCJeHHOCTH H MOBbl-
aThbCs NMPH ee najeHHH.

JIMTEPATYPA

. Knesezaapr I A, Kaefinenbepr C. E. Onpeienciue poipacta
MJEKONHTAIOWHX N0 CAOHCTBIM CTPYKTYpaM 3vOoB W xoctw. M.: Hayka, [1967.
2. Koaunw T. Aunanaus nonyiasiunii nozpoHounwmx, M.: Mup, 1979, 362 c.

3. Kopuwtuu H. C, CMupror B, C. O poijzeficTBHH PasHHX cNoco-
60B NpoMbicja Ha nonyasuumio auckiu B8 Kyprawckoii ofaacth.— B ku.: Oxpana

27



H PaunoHAJLHOE HCNOJbL30BaHHE OHOJOTHYeCKHX pecypcoB Ypaaa., CpepI/oOBCK,
1978, c. 32—34

4 Haymor H. Tl 3xonorns xusorunx. M.: Bpcwas mkona, 1963.
617 c.

9. Pukep V. E. Meroau OUGHKH H HHTepnpeTauusa OHOJOTHYECKHX MNOKa-
aarejedi nonyasuuit pu6. M TMmmesas npombimaennocts, 1979, 408 c.

6. CmMmupunos B. C. Onpeaesenne Bo3pacTa W BO3pacTHas CTPYKTypa Mo-
nynauui necua Ha Hwmanse— Tpyaw Canexapickoro craguoHapa Ypaa. ¢u
AH CCCP. Tiomens, 1959, pom. 1, ¢, 220—238.

7.Cuupror B, C. Meroans ydyeta uHCJEHHOCTH MJAeKonuTawwux: Tpyawr
Hi-ta 6uoaorun ¥paa, ¢ua. AH CCCP, 1964, suin. 39. 88 c.

8. Cumupuoe B. C. Awanus BO3pacTHOH CTPYKTYpPH NPOMBEICJAOBEIX HKH=-
BOTHEIX. — CTaTha B Hact. cOopHuKe,

9. Cmupuos B. C, Kopwtuun H. C. HabGuparteabHocts oTJoBa xH-
BOTHBIX H BO3MOMHOCTH €€ MPHMCheHHA B 3KOJNONHYeCKHX HCCAeJO0BaHHAX. CBEP.E.‘
noBck, 1979, c. 78,

10. Yarr K. 3koaorus # ynpasjeHHe NPHPOAHLIMH pecypcami. Koanuve-
cTBeHHBIH nojaxoa, M.: Mup, 1971, 463 c.

11. Birger J. Movements of the red fox (Vulpes vulpes L.) in Denmark
Ev;si'tgaﬂlﬂed by marking and recovery.— Dan. Rev. Game Biol, 1973, vol. 8,

. p. 20.

12. Fry F. E. J. Statistics of Lake Trout Fishery.— Biometrics, 1949,
N 5, p. 27—67.




AKANEMHMA HAYK CCCP - YPANBCKWMKA HAYYHbIM LLEHTF

KONWMYECTBEHHBIE METOAbl B 3IKONOrMKM MNO3BOHOYHBIX - 1983

B.I. MOHAXOB

M3BMPATENEHOCTE NPOMLICTA COBONA
B CEBEPHOM 3AYPANLE

Co6oab — oaHH 13 HanbGoJee HCCAEJLOBAHHBIX BHIOB MNPOMBIC-
Jaosoil gavaer CCCP. Bonpocam cofoaHHOro npoMeic/ia NocBalleHa:
of0wHpHas JHTepaTypa, OAHAKO €ro BO3JefCTBHEM Ha MONYJASIHH
3BepbKa HCCJAeJ0BaTeNH HayajaH HHTEpecoBaThCS CPaBHHTEJLHO
HejgaBHo. Tak, MHorue apropol B 40—60-e roabl ykasbiBaJu Ha
sIBHOE BJIHAIHHE NMpoMbicja Ha nonyJasuuio coboas |2, 4, 6, 22, 23].
OG 3TOM e CBH/IETeNbCTBOBAA M 60JblIoi pasHo0oil B pesyiib-
TATaX MHOroYHcJeHHbX OoJee NMO3AHHX HCCAEJLOBAHHAX.

Ecau npeanofoXuTh, YTO MPOMBICE] B LeJNOM (XOTH charaercs
M3 pasHblX BHAOB M cnocoboB 0XoTsl) HeHszbHparTeaeH, To cCoCTap
MPOMBICTIOBEIX Npob 6vl1 Obl GoJee ojHopoaeH. Tem He MeHee 3TO,
BHAHMO, He Tak. HMMeHnHo BbIOOPOUHOCTLIO K HBOTHBIM Pa3HBIX
BHYTPUNONYJAALHOHHBIX  TPYIN, OTJIHYAIOLWHKMCH oOnpeejJeHHbIMH
0COOEHHOCTAMH, NPHHATO OOBACHATHL BO3JAEHCTBHE NpoMbLICIa Ha
nmonyasiiin xupotHsix [10, 15, 21, 26 u ap.].

MET'EPHEIT H MmeToaMKa MccnegoBaHMAa

C6op Mmarepuaja C Ledbl0 BHSBJEHHA 0COOEHHOCTEH PasHbIX
crocobOB NPoOMbBbICJAA H CBA3AHHOH C HHMH [pPEeHMYULCCTBEHHON
Jo6biueli cobodiell pasHoro moja W Bospacra nposojuiacs B Ceepi-
adosckoil (Meaenbckuii, Fapunckuii, Tabopuuckuii paiionn) u Tio-
MeHcKoil (Cypryrckuii 1 HumHeBapToBCcKHE pafionsl) ob6Jaactax
B 1978—1981 rr. O6umas uncjaenHocts npodut 502 3Bepbka, H3 HHX
C M3BECTHBIM CcpoKoM M crnocobom podbiun 410. Bospacr onperensau
¢ npumenennem Metoaukn I'. A. Kuaesesans u C. E. Kaeiinen6ep-
Fa{7].

[Ipn aHanM3e JaHHBIX HCMOJL30BAJCs MMOKa3aTejlb CpejiHero
BO3pacTta — Bo3zpactHoil Huaekc (BH), paccunrsiBaeMmbliii no THny
cpeiaHeil B3pewenHoit [13], B jaaunom caydae no rpynnam 0,
14+ u 24—144 aer, KOTOpbIM NPHCBaHBAJH COOTBETCTBeHHO Oaa-
abl 1, 2 u 6. Idaa crapweil BospacTHoll rpynnbl 6anana 6 Geln npu-
CBOEH B CBfI3H C TeM, 4TO CpeiHHii Bospacr ocobeit 2-4—144 ner
13 Beed npo6er (502 wit.) okazaaca 5,6 Ganaa.
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Llnpposbie paHHbie MNOABeprajgHch OOLIENPHHATHLIM  MeETO/AaM
Ounomerpuueckoit obpaboTku [9].

M3bupaTtensHocTh NpoMbicna cobons
no nony u Bo3lpacry

‘O/tHHMH H3 mepBbIX H30HPATENbHOCTL KaK TPHYHHY HECOOTBET-
un.m coctaBa mnpo0® CTPYKType nonyasuHd y cobosda HasbiBaJH

. 1. dyabkeitr [6], B. A. Tasposckuii [22], A. A. Bepununn [3],
B. H. Hanees [16], H. B. Iloaysaaos [17] u ap. EnnHoro MHeHHs
OTHOCHTE/LHO CTEeNeHH MpPOABJelHd H HanpaBJeHHOCTH H36upa-
TEJLHOCTH B MoNyasinusx cobols cpeid HccaegoBaTeeil 5KOJOrHH
3TOro BHja He BolpabotaHo jo cHx nop [5, 11].

Jas npomeicaa cobons B CeepioM 3aypaibe XapaKTepHo Tpe-
HMYyUIeCTBEHHO® H3DATHE H3 nNOnyJasuHH MoJaoanska [17, 19].
UenoBek, OCYLLECTBJAAS BMELIATeILCTBO B MONYJSUHH 3BepbKa,
Jo0bIBaeT, He3aBHCHMO OT CBOMX /kejaHHil H BelOHpaemMoro mertona,
B MEpBYIO ouepelb MOJOAHAK B Bospacte 7—10 mec. HaubGonee
TPYAHO BblaBJAHBAaeMbIMH SABASIOTCH oCo0OH, COCTaBASKILHE BOC-
NpOH3BOJACTBeHHOE siapo nonyasuun [12], n npecrapeabie (senex).
ITocnennne, BO3MOKHO, 13-3a MaJoro KoJHuectBa H GoJiee BLICOKOM
eCTeCTBEeHHOH CMEpPTHOCTH,

Oann u3 HauboJee JOCTYNHLIX METOA0B BbIABAeHHs H30upa-
TeJABHOCTH — CPaBHEHHe pe3yabTaToB BHJIOBA 3a psijl nocjiejloBa-
TeJbHbIX OTpe3koB Bpemend [20, 27]. Oanako cyuiecTBeHHOH T10-
MEXOH CHAYMKHT TO, 4TO B TeueHHe Ce30Ha OXOThl NPHMEHSeTCs He
O/11H, 4 HEeCKOJbKO cnocoboB 100bIYH 3BepbKa M He TOJABKO C 3aMe-
HOIf OJHOTO APYTrHM, HO M OAHOBpeMeHHO. [losToMmy HauGoJsee KoOp-
PEKTHBIM MeTO/HYecKH Oblio Obl aHAJH3HPOBATH HaNpaBJAeHHOCTh
NpoMbicia BHYTPH OjHOrO cnocoda,

[lpenmyurectBennas 100bl4a MOJOJAHAKA BbISBJASETCH 10CTAaTO4-
HO Y€TKO H Oe3 pasjiejeHusi no cnocobam 100bIYH KaK Cpelll CaMoK,
TaKk U cpead caMuoB (tadua. 1). B npobax nepBoil MoJaoBHHBI Ce30-
Ha jgocToBepHo Oodblie MoJoaHAaka, yem Bropoi. IlpHunnsl storo
JOCTAaTOYHO Xopowo onvcauwl |3, 16, 21 u ap.].

Hamu paHubie He NOATBEpPKAal0T 3aKJOUEHHS O TOM, YTO MpO-
Mbices H30upaTeneH Ha camMuos coboast [5]. Doablinit npoueHTt
CaMiOB B J00BIYE — HEJLOCTATOYHOE CBHAETENbCTBO HX MpeHMYylile-
CTBCHHOTO BblJOBa. Tak, cpeaHHii NpoLEHT caMIlOB Cpe/llH HOBOPOXK-
JICHHBIX (BTOPHYHOE COOTHOLIeHHe noaos) cocrasua [14] 52,7+0,8.
[To naHHBIM NpOMBICJAOBHIX mpod 3a 1951—1969 u 1978—1981 rr.
no CeBepHoMmy 3aypanbio (2460 3BepbKOB), 104d CaMLOB COCTa-
puja 52,52-41,01 % . 210 no3pojser 3aKNOUHThL, YTO B MONYJSALHSX
cofoJst JITaHHOTO perHoHa MNocTosHHO HeKoTtopoe npeobiananue
camuos (taba. 2).

Ananu3a pe3yJbTaToOB py:KelHHOro npomeicja (cM. taba. 2) mnoka-
3aJ1, UTO B IePBYI0 NOJOBHHY ce3oHa caMioB B Ao0biue OoJblue,
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Tabauwua 1
Moa u Bo3pact cobonedl, noGbIBaemMbIX B pa3Hble NMepHOJBI OXOTHHYLErO Ce30Ha

BoapacTHOR HHICHC
K.eapran
Camunl CaMiH Beero
|AY 2.2940,16(180) * 2,23+£0,17 (153) 2,26 0,12 (333)
I 3,31 +0,25 (94) 9,974+0,28(75) | 3,16+0,19(169)
f”.,r____I _3144 ‘"'2125 _4.ﬂl
* B cHOOHAX — HOAHYMECTRO 3RepLHKOB, A,
Ta6aupna &
Jona camuos cofoneil, KoOLITBIX pasHbIMH cnoco0amH, MO nepdogaM cesoHa
Cnocofi npoMeicaa i IV keaptan rn I kpaptan VeI
Pymeitnnil 233 60,09+ 3,21 56 48 .21 +6,67 41,60
CaMonoBHbIH 64 56,254+6,20 6.3 71.,43+5.69 —1,80
s 0,55 —2,65
B 207+ 59 26+ 2,85 119 60,504+ 3, 62 —0,27
Bl 333 54,05+ 2,52 169 55,62+3,41 | —0,37

* B avaMeHaTede — ¢ yueroM ocobedl, cnocol gJofbiyH KOTOPHX HEH3IBCOCTEH.

Taﬁ.rxuuéi 3

[Moa w Bo3pact (B H) coBoneit, noObiBaeMbiX pazHubIMH cnocobaMH,
no nepHojaM ce3oHa

N IV Kpaptan I kxpapran
1]
n. n. Moa La
mn M=em n M+m

Pywefiuwii cnocob

1 Camiml 140 2,36+0,18 27 3.67+0,47 | —2.60
2 CaMku 93 2.72+0,24 29 3,97+0,44 —2,49
3 Beero 233 2,51+0,15 56 3,82+0,33 | —3,61
CaMoOJOBH C NPpPHMAHKOM

4 CaMilu 36 2.69+0,39 45 3,624+0,36 | —1,75
5 CaMKH 28 1,964+0,36 18 2,44+0,52 | —0,76
6 Bcero 64 2,38+0,27 63 3,29+0,31 —2.,21

f—4 —0,77 0,08

fo—g 1,76 225

ly—s 0,42 117




Tabauuwa 4
IMon u soapacr (BH) cobonel, nobuisaemblx pasHbIMH crnocofamu

CaMoJIoBE ¢ NpHMaHKol Pymefinuft cnocof
[Mon !
d
n Mz=m n M+m
‘CaMuml 81 3.21+0,27 167 2,57 £0,17 2,01
CaMru 46 2,15+£0,30 122 3,02+0,22 | —2, 34
1,80 2,63 —1,62
Beero 127 2,8340,21 289 2,76+0,14 0,28
Hoasn camuos, 9 63,78 +4 26 57 ,79+2,48 1,22
1.8—0 4,57 4,44

yem caMok (i=4,44), a BO BTOPYIO — COOTHOLUEHHEe HX HeL0CTO-
BepHo (1=0,37) MeHAeTCHA B MOJb3Y CAMOK.

O6patHoe Habmaopaercs NpH NPOMBICJe CaMOJOBAMH C MPHMaH-
Koil. B nobblue KoHlla 3uUMB siBHO ({=5,32) npeob.,1a1al0T CaMIIbI,
YTO HeJIb3sl B MOJHOH Mepe OTHeCTH K BbIOOPOYHOCTH cnocoba, umes
B BHIY, YTO caMilbl B 3TOT nepuoj Oojee akTHBHB. B uneaom ke
B Mnpouecce MNPOMBICAA MNPOHCXOAHT He3HAUYHTEeJbHOE TMOBbILIEHHE
JOJIH caMLOB B npodax.

M36upaTenbHOCTb NPH pasHbix cnocobax
Aobbiun cobons

B Cepeprom 3aypajbe npoMmbices cofo/s BeleTcsi TJaBHbIM 00-
pasoM AByMs cnocobamu: pyxeHHBIM ¢ noMollbly cobaku (Jaubo
O6e3 Hee) H caMoJlIOBAMM ¢ MpHMaHKaMH. Ha ponawo Kaxaoro H3 HHX
npuxoanTcs coorBercrBenHo 51,9 u 48,1 % no6wiun [18, 19], no
HawuM JaHHeiM 52,6 u 47,4 Y% . HesnauurtesbHoe YHCI0 OXOTHHKOB
A00BIBAIOT 3BEepbKa, BBLICTABJAAA KankKaHbl Ha cJaeisl. Tponjennem
O6e3 cobakH ¢ npuMeHeHHeM obOMeTa H PYXkbsl 3aHHMAlOTCs B OCHOB-
HOM mMpHOOCKHe XaHTbhl. AHaausupyemasi Hamu npoba na 100 9%
COCTO#A/1a H3 3BEPLKOB, JOOBLITHIX € MOMOLLLI PYXbSA H CAMOJOBAMU
(C mpHMAaHKaMH), MO3TOMY B jajbHelmem Mbl Oyaem oOCyxKaaTh
NPeHMYULeCTBEHHOCTh J00ObIYM TOJBKO 3THMH cnoco0aMH.

KauecTBeHHBIit cOCTAaB TPYNI 3BePbKOB, J00BLITHIX YKa3aHHLIMH
cnocobamMu, pasfiHued AJA KaxAoro M3 HHX (cMm. Tada. 2—95).
CaMojioBaMH ¢ NMPHMAaHKOH B 1eJoM OTJaBJdHBAaeTcsl HeCKOJbKO
Ooapllie caMuoB (f=1,22), yuem py:KefineiM cnocoboMm. B Bospacrt-
HOM OTHOLWIEHHH PpasJHuHid B poObiue AByMs cnocofaMH NpakKTH-
yecku Her (f=0,25). OxHako cpeln CaMOK, nonajawllHx B caMo-
JOBEI, MoJloJaHAKA Ooablue ({=2,63), uem cpean camuos. Haobo-
poT, caMIlbl, nonajaalouiHe Nnojl BhICTPes, B cpejlHeM MOJOXKEe CaMOK
(t=1,62). CamonoBHbIM cnocodbom Jo0ObiBatoTcsi OoJsiee MoJo0/ble
CaMKH (KakK 1o nepHojam, Tak ¥ B uejgoM) n OoJee B3pocjible caM-
bl (Pa3HOCTH JOCTOBEPHBI, CM. TadJu. 3 H 4).
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Ilpn pasjeneHHH ce30HA Mo MepHojAaM ISl KaxK/JA0To H3 CMOCO-
©0B NMOJATBEP:;K1AeTCSl 3aKOHOMEPHOCTL NPOMBIC]A B lEJ0M: B nep-
BYIO oHepelbk, HE3aBHCHMO oOT MeETo/a, JoOLIBACTCS  MOJOAHAK
(cm. Taba. 3).

Takum oOpasoM, MBI CUHTaeM HEeCOMHEHHBIM HaJauuue H3bupa-
TeJLHOCTH 00CyX/1aeMBIX Cnocof0B NPoMbIC/a HAa MOJIO/ABIX 3BEpPh-
KOB, NPEeHMYyLIeCTBEHHO ceroJeTkos. B 1eqoM NpoMBICJOM H3bBIMa-
IOTCS B OJHHAKOBOH Mepe Kak caMKi, Tak H camiubl. TeMm He MeHee
caMoJioBaMH fo0biBaercs Goable caMmuos (f=4,57), cpeaHnii Bo3-
pact Kotopbix (3,2140,27) Boie, yem y camok. B nobwiue pyxei-
HbBIM cnocobom npeobaanaiwT camubl ({=4,44), cpeaHuii Bospacr
KoTophix (I=1,62) HHKe, YeM y CaMOK.

Bnausivue n3BupatensHOCTH NPOMBICHA
Ha CTPYKTYPY NPOMBICNOBLIX Npob

s nyWHBIX 3Bepeil NPOMbICe] — JHMHHHPYIOUWHE (akTop, B
HanboJIblUeH Mepe BJHAIOMHH He TOJbKO HA YHCJAEHHOCTb, HO H Ha
CTPYKTYpY monyasuuil. [IpH 3ToM BJAHSHHE NpoMbic]a Ha YHCIEH-
HOCTh O0BEKTa ONpeaefsdeTcs Kak NpsiMo, TaKk H KOCBeHHO — uepes
H3MEHEHHe CTPYKTYPbl HCHOJB3YEMbIX TONYJAsALHNA, B YaCTHOCTH
coboasi. KocBeHHoe BaHsiHHE NPOMBICAA TNPHHSATO CBSI3LIBATH C €ro
BHIOOPOYHOCTBID K MONYJASUMOHHBIM TI'PYNNaM, NposBasiomuMm ¢u-
3HOJOTHYECKYI0 HeoaHopoaHocTe [10, 26]. Haubonee cyuecrBeH-
Hble NapaMeTpbl, XapaKTepH3yiolilHe KHBOTHBHIX, 3aBHCAT OT BO3-
pacra [8, c. 22] u mona. BospacrTHasa cTpyKTypa nonyasiHit — Hau-
DoJjiee H3MeHuYHBaAsi HX Xapakrtepucruka. JlokazaHno, 4TO pasHBIM
BO3PACTHBIM TPYNNaM CBOMCTBEHHBI pasHas MPOAOJMKHTENBHOCTh
#H3HH, CMEPTHOCTL, CKOPOCTL IOJOBOro co3peBaHus [24, 25].

CymMmapHasi Bo3pacTHasi CTpyktypa npob cobogeilt CepepHoro
3aypaJbsl, HCCJEOBAHHBIX HaMH, TnpHBejeHa B Taba. . [las oueH-
KH BO3pacTHOTO pacnpejeneHds (Bo3pacTHOl CTPYKTYpPHI) HCMOJL-
30BaH MoKaszaTeJb BbixHBaeMocTH (B), BeluncaseMblilt nyTem oTHe-
CeHHMsi YHCJAEHHOCTH JaHHOH BO3pPacTHOH TrPYNNbel K 4YHCJIEHHOCTH
mpeabiaymeir (Ha 1 rog maapuwe). Kak yxe ormeuanocs [12],
PENPOAYKTHBHOMY SIApY TNONYJALHH, ocodeil B Bo3pacTte oT 24 10
7-- JieT, CBOHCTBEHHA HaHWBBICWAA BblKHBaeMocTh., [as usyuaemoi
Tpo6Bl  ONpejeHAH CpPelHIoN BBIKHBaeMocTh ocobell penpoayk-
THBHOTO fi/ipa NyTeM H3BJCUEHHS KOPHS 1IecTOll CTeneHH M3 vacT-
HOro ot pmeqenHusi rpynn 84+ u 2, KoTopas B HTOre oKasaJjach
pasioii 0,82. Mul Takaxe nposein BbHpaBHHBaHHe psjla 4acToT OT
2+ a0 7+ Jaer (cm. n’ B Taba. 6) B CBA3H € TeM, YTO YHCJAECHHOCTH
rpynn 44, 6+ ¥ 7+ npesbIAOT NpeAblAVIIHE 3HAUYCHHS.

M3 pauublx Taba. 5 BHAMM, UTO caMasi HH3Kas BLIAKHBAEMOCTh
y cerojeTkoB. CuHTasi BBIKHBaeMOCTb Cpe/H CpeJHeBO3pacTHLIX
(24+—7+) naupvicweii (0,82), oTk/JOHeHHs, noJyuyeHHble (PaKTH-
YeCKH NMpH aHaju3e npob, HELOCTOBEPHBIMH, CAYUAHHBIMH, a TaKylo
BLIZKHBAEMOCTh CBONCTBEHHOH M BCEM OCTaJbLHLIM BO3PACTHLIM
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Tabaununa 5

Bospacthan ctpyirypa nonyasuuit cobonn CesepHoro 3aypaniss
H H3MEHYHBOCTb BbIMHBAEMOCTH 3BepbKOB pa3HOro BO3pacra

BoapacTHas

rpl:;'m:a i n B e
04- 323 323 0,115 47 .8
-} 37 37 (0,892 39,1
24- 33 33 0,800 32,1
3 21 26,4 0,818 26,3
4-i. 23 21,6 0,819 21,6
b4 18 b 0,819 17,7
6+ 21 14,5 n,814 14,5
T+ 9 11,8 0,847 11,9
8- 10 10 0,700 9.8
94 7 7 0,571 8.0
104 4 -+ 0,750 6,6
114 4 3 0,333 5,4
124+ — 14+ 3 3 g 11,0

rpynnaM, Mbl NOJAYVYHJAHR Obl YHCJAEHHOCTH BHYTPH TPVIN, CYIIEcT-
BEHHO OTJIHYHbLIe (n”) OT BhlpaBHHBaeMoro psia (cM, n” B tadu. 5).
Tak, B ¢akrHueckyio 100HUY cerojeTkoB nonagio B 6,7 pasa GoJib-
we, 4eM MOKHO Obl1o Obl 0MHAATHL NPH OJIHHAKOBOH i BCeX
BO3PACTOB BbUKHBaeMocTH. YHcieHHocTh rpynnbl 14 HeCKodbKo
3aHHKeHa, YTO Mbl OTHOCHM K ocoOeHHOCTH npob6ul. TIpH BbIKH-
Baemoctn 0,6 uHciaenHocTs B npobe okasbiBanace Obl paBHOH
955 ocobaM.

O6pamaer Ha ceOs BHHMaHHe Pas3HHIlA B UHCJEHHOCTH TPyl
9+ ger u crapuwe. PakTHuecKoe CyMMapHoe KOJHYeCTBO ocobeit
STHX TPYNN HHKe oxujpaemoro Ha 14 sBepbkoB. CpeaHAs BLIKH-
Baemocts Aas rpynn 84—I11-4 aer (0,693) pasHa KyOH4YecKOMY
Kophio u3 0,333,

M3 Bcero ckasaHHoOro cJjeiyer, YTO MnonajtaHHe CeroJieTKoB B
n00BIUY B CTOJIb BBICOKOM KOJHUECTBE He OTpa;kaeT HCTHHHOI
CTPYKTYPH MonyJsunn coboJist, a 3aBHCHT OT XapakTepa BoO3jefi-
CTBHSI Ha Hee npombicyia. MHBIMH cloBaMH, HaaullO BBICOKas H30H-
paTeJibHOCTD MOCJe/Hero Ha MOJIOAHSAK.

Takum o6GpaszoM, Ml MO¥KEM OUEHHTb BLIKHBAEMOCTH IO CpaB-
HEHHIO C BOCIPOH3BOACTBEHHBLIM SIIPOM CJelyIoUIHM obpasoM: s
rpynnst 0+ (0,115~0,82") — B 11 pa3 uxe, jaast rpynnsl 14
(0,6 ~0,8225) — B 2,0 pasza Hume; aasa rpynnel S84+—I11-4
(0,693 ~0,82%") — B 2,1 pasza Hm:Ke. BoikuBaeMoCTh CTapliix BO3-
pactueix rpynn (124 aer u craplie) H3-3a HX MaJOYHCJIEHHOCTH
He OlleHHBAJIH.

H36upatenbHoCTh TPOMBICTA H3MEHSET CTPYKTYPY NPOMBICJIO-
BuiX npo6. Kak BHAHO H3 CKa3aHHOTrO, H3MEHEHHSAM MNOABEPraroTcs
He BCe TPYNNbI, a JHWb OTAeJbHble H3 HHUX. B Hanboablleii mMepe
3TO OTPaxaercs Ha TIpynne ceroyeTKoB: B pe3yJibTare CHJIBHOMN
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BHIOOPOYHOCTH MpOMBICJAA HX JoJasi B npobe 3aBbilllaeTcss He3aBH-
CHMO OT H3MEHEHHH HX [0JIH B MONYJAIHH H OT IepHoAa OTcTpena
HJIH OTJIOBA. JTHM XOYeTCs MOAYEPKHYTh, YTO H30HpaATeJNbHOCTD MPO-
Mbicjla (HJIH ero cnocoba) — BeJIHUHHA HEH3MeHeHHas, Kak chpa-
BeaanBo ormedeHo B. C. Cmupnoeim u H. C. Kopwbituueim [21].

B Menpumeii Mepe H30HPATeJNbLHOCTh HCKaXKaeT YHCJAEHHOCTD
rpynn 14, 84+—10+4.

Ec/iiiH HH3Kas BBIHBAeMOCTb JABYX MJa/IHX BO3PAaCTHBIX TPy
ofyciioBieHa B Gosblieidl Mepe BJAHAHHEM NPOMEICJAA, TO IS TPy
CTapule BOCBMH JeT HauboJgbllee 3HayeHHe npuHobperaer daxkrop
ecTecTBeHHOH cMepTHocTH. Ilo Hawemy yOe:xjaeHHIO, JTOJH TPy,
COCTABJAKIIHX BOCNPOH3BOJACTBEHHOE SAJAPO, OJAHHAKOBH (HJH
O/MM3KH) W B npobax (rie KoJHYeCTBO HCCJel0BaHHBIX 3BE€PbKOB
H3MepsAeTcss COTHAMH), W B MONYJSAWHH, YTO JaeT BO3MOXKHOCTb
OLCHKH (PAKTHYECKOH CTPYKTYPHI NMOCJAELHEN.

Kak nokasaaum HceneloBaHHs, NMPH JBYX OCHOBHBIX chnocobax
npoMbicsia, pacnpocTpaHeHHbIX B CeBepHoM 3aypajbe, B NepPBYIO
oyepelb H3 NONyJasuHH H3biMaercs ModaoaHsk. [lostoMmy nwboil
H3 HHX, €CJIH ero HHTEHCHBHOCTb He Bhille 53—48 Y% H oH He H30H-
parteseH K OJHOMY H3 noJjioB (ocobeHHO K caMKaM), He GyjleT okKa-
3bIBATh paspylualollero BO3JAeHCTBHA Ha MONYJSALHIO H Jaxe BLIrO-
JleH, Tak Kak B 1,4 pasa nopwlluaer NpoAyKLHIO MO CPAaBHEHHIO C
HeH30HpaTeNbLHBIM.,

Bo3aMoKHO, YTO HEKOTOPBIH HEL0CTATOK CaMIOB B NONYJSIHH
He OTPasHTCs Ha ee BOCINPOH3BO/ACTBE, NOCKOJBLKY B NpakTHKe colo-
JieBojicTBa H 25 Y camuoB obecrneyHBaeT NPOLUECC PA3MHOMEHHS.
HMest B BHIY NOJHraMuio coboJisi, HeJlb3sl OTPHLATL H cleuHdHY-
HOCTh MPHPOAHBIX NOMYJAALHIIL.

Cnocobbl npombiciia (Taxoii, HanpuMmep, KakK KalKaHHBbIH Ha
clefax), NposiBAAIOLIHE BBICOKYID H30HpaTeJbHOCTH K OJAHOMY H3
MOJOB H K B3POCJALIM KHBOTHBIM, CJe1yeT OrpaHHYHBaThL B MPH-
MeHeHHH JIHO0 Boollie OTMEeHATD.

B cBsizH ¢ nonajaHHeM B CaMOJIOBbLI BO BTOPYIO MOJOBHHY 3HMBI
O0JIBIIOr0 KOJHYECTBA B3POCHLIX KHBOTHBLIX pPeKOMeHJVeTcst cMe-
lleHHe CPOKOB Hayajla H OKOHYaHHA npombicjia Ha OoJiee paHHee
BpeMs —c 15 oktsa0pa no 15 ¢epans.

Beleo bl

1. McnoJsibsoBaHHe TOUHBIX METO/OB Olipe/leJieHHs BO3pacTa IpH
aHa/iH3e CTPYKTYPbl NMonyasuHii cobo/isi 1103BoJasieT ¢ HauOGoJblIeR
JOCTOBEPHOCTRIO OLCHHTD: I:]:l BbiKHBACMOCTE H CMepPTHOCTE 0CO-
Heil pasHoro Bo3pacta; 6) pasMepbl BLIKHBAEMOCTH B MOMYJSALHH
B pa3Hble ToJbl; B] HaJHYHEe H pasMephbl iIHﬁHpHTCJIb]IDETII JOOBIYH
OTJAEJbBHBX PYIIN B ITpoLecce MpoMbiC/ia.

2. ¥craHoBsieHa H30HpaTeJbHOCTH [POMBICJIA HA MOJOJAHAK
coboJjieii s aAByx ero cnocobos. Ilo cBoemMy BO3JNEHCTBHIO OHH
HEOJAHO3HAYHbBI. CaMOJIOBHBIM crocodboM 1o CpaBHEHHHID C P}’}I{Cf{-
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HBIM Jo0biBatoTCs GoJiee MOJIOJLBIe CaMKH H OoJee B3poc/ble caM-
Ibl, & TAK:Ke HeCKOJbKO 00JblIe CaMIloB.

3. BeixkuBaeMocTh B MJaiIKX Tpynnax Bospacra HaHOolee
HH3Kas, HaHBLICIUIAs OHa — cpeldd ocobell, COCTABJSAIOUIHX Penpo-
JAVKTHBHOE s1po. ¥ coOoisi CMEpPTHOCTL B MJA/LIHX Tpynnax Bo3-
pacta B OCHOBHOM 3aBHCHT OT BJIHSIHHS NpPOMBICJa, a B rpymnnax
crapuie 8 J1eT — 0T ecTecTBeHHOR YOBIJIH.

4. CoctaB npoMmblcOBbIX Npo6 oTpazaer CTPYKTYPY NONyJis-
ILIHH cobonst H ee H3MeHCeHHA, HO TOJBKO A pPenpoiyKTHBHOTO
sipa. IJTO JeJaeT BO3MOMHBIM pacyeT (aKTHYeCKOH CTPYKTYpPBE
Hace/JeHHs 3BepbKa,

5. Jlns orpaHHyeHHs BO3JAEHCTBHS HAa BOCNPOU3BOJACTBEHHOE
NOroJIOBbe PEKOMEHAYeTCs H3MeHeHHe CPOKOB npombiciia B CeBep-
HoM 3aypaJbe: Hauajo— 15 okrsadps, okoHyaHHe — 15 (eppans.
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AKANEMMA HAYK CCCP - YPANBCKWMKA HAYYHBIK LIEHTP

KONMYECTBEHHBLIE METOALI B 2KONOrMk MO3BOHOYHBLIX - 1983

O. A. NYKbAHOB, O. @. CAAbLIKOB

M3EMPATENbHOCTb OTNOBA @©YHKUMOHANBHLIX rPynn
NECHLIX MONEBOK M EE BJIMAHME
HA OLLEHKY OAEMOTPA®HYECKOM CTPYKTYPhI

B uccnenoBaHHAX AHHAMHKH NJOTHOCTH H CTPYKTYPBI MOMYyJIf-
IIMH TPHI3YHOB B KAYECTBE HCXOAHOTO MaTepHaj a IMMPOKO HCMOJb-
3YIOTCA pe3yAbTaThl OTJOBOB JKHBOTHEIX JIOBYWIKamMH. CoBepllieH-
cTBOBaHMe cnocoboB noJydyeHuss H 00pabdOTKH 3THX JaHHBIX — aKTy-
aJibHas 3ajava KOJHYECTBEHHOH IKOJIOTHH.

MeToa Hceae10BaHUS CTPYKTYPLI H IJIOTHOCTH NPHPOAHBIX IOMY-
JAILHHE MOKeT ObiTh TOJMBKO BBIOOPOMHBIM ¢ MOCJAeAYIONIeH 3KCTpa-
NnoJALHEeH W BCeMH BBITEKAIOLWIHMH H3 JAaHHOrQ VCJOBHSI CTATHCTH-
yecKHMH InpHemaMmu. OIHO M3 OCHOBHBIX TpeGOBaHHI NPH 3TOM —
penpe3eHTATHBHOCTL BLIOOPKH 10 OTHOLIEHHI0 K reHepaJbHOil CoBO-
KYITHOCTH.

Hmeetcss goctatouHo OCHOBaAHHH npeianoJarathk, 4To TpeboBaHHe
PeHJOMH3aLHH 4acTO HapylliaeTcss NPH OTJOBax KHBOTHBIX pacrhpo-
CTpaHeHHBIMH MeXaHHuyecKHMH JoByuikaMmu [6]. Ilpuunuel usbupa-
TeNLHOI0 BLLJIOBA pPAa3/JHUHBIX TPYNN KUBOTHLIX HaunboJiee NOJHO
npoanaausuposansl B pabore B. C. Cmupunosa u H. C. KoputHia
[6]. das HeKOTOPHIX BHAOB TPLI3YHOB H HX BHYTPHBHAOBBIX TPy
a70T 3¢ PeKkT Obly Takke obHapyxeH [12].

Metoj necesekTHBHOTO H3bATHA Jlecan [10] — oann u3 ocHos-
HbIX BBIOOPOUYHBIX METOL0B KOJHYECTBEHHOH OLEeHKH MJIOTHOCTH HAce-
JIEHHST MeJIKHX MJeKonuralouux. basupysach, Ha nmoJyyeHHBIX OLeH-
KaX IJIOTHOCTH, MOJKHO OLEHHTh COOTHOLIeHHe pasHLIX BHJAOB HAa
obcaelyeMoll TEPPHTOPHH, NOJOBO3PACTHYIO CTPYKTYPY HAaceJeHHSs
(OHOBLIX BHJIO0B, AHHAMMHKY 3THX M ApPYrux noxasarteJeil. Merox
Jlecan ocHoBan Ha Tpex OCHOBHBIX npeanogoxenusax (Moran, 1951;
UHT. o [2]): 1) BepoATHOCTHL NMONACTLCS MOCTOAHHA AJA BCEX KH-
BOTHBIX; 2) IJIOTHOCTH INONYJASIHH HE HACTOJbKO BeJHKa, 4TOObI
OTJIOB OJHOI0 HBOTHOTO OKasaJ BJHAHHE HAa BepOSITHOCTL IOHMKH
qoboro apyroro; 3) 3a BpeMs NpPOBeleHHA 3IKCNEpHMEHTa He Ipo-
HCXOMHT POKJeHHH, rubeqau, HMMHIPAUHH HJAH 3MHIrpalliH KHBOT-
HBIX. HEPEIIHCJIEHHIJIE JONYIIEHHA AOCTATOYHO CTPOrH H B NOJEBBIX
SKcHepHMeHnTax oOblyHo He peaausyiorces. Ho axenepument u obpa-
GOTKY NOJIyYeHHBIX [AaHHBIX MOMKHO NPOBECTH TAaKHM 00pas3oM, 4TO
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PasAMUHA MEMAY 3aJ0MKeHHBIMH B MOJe]b MNPeINnoJOKeHHAMH H
peasbHOH CHTValHed OVAVT MHHHMH3HPOBAHLL.

[TlepBoe npeanoJozxKeHnie MOXKHO NPHOJHZHTL K AeHCTBHTE/b-
HOCTH, €CJH pasOuThb MOJAVYEHHYIO reTeporeHHyio mnpody (oTHOCH-
TeJIbHO BEPOSTHOCTH MOHMKH) Ha OTHOCHTEJNBHO TOMOTEHHLIE TI'pPYII-
NMHPOBKH,

KputepusiMu JaHHoro mocjodHOro BuIGOpa MOTYT CJYKHTbH Ta-
Kne OHOoJIoTHUEeCKHe NoKasaTe/il, KaKk BHJoBas cneunduka, noJ, Bo3-
pacT, HepapXHuecKHil paur, (PH3HOJOTHYECKOe H NpexK e BCero rexHe-
paTHBHOe cOCTOAHHE. BaxHO YYHTBIBATH OTAENLHO PE3HJEHTOB H
MHIPaHTOB, NMPHHHMAaTh B pacueT XapakTep CYTOYHOH aKTHBHOCTH.
M3 muorousciensplXx ny0JHKalHil H3BECTHO, YTO PasjHYHA TPYIIT
JKHBOTHEIX 110 MepevyHcJieniblM nokKasatejsaM oO0yCJOBJAHBAKT HaJH-
yHe V HUX LeJ0ro KOMILJIeKca crnenH(pHiecKHx xapaktepHcTHK. MHo-
rHe H3 HHX ONpeledsioT Ty WJAH HHYIO peakiuilo ocobeii Ha Jawbbie
HOBbIe O0BEKTHl, B TOM uHCJe H Ha JoBywkd. CieloBaTenbHo, pac-
YJIeHsAST TNOJYYEHHVIO TeTeporeiHyl npody Ha OTHOCHTEJbHO TOMO-
reHHble BHIOOPKH B OTHOLLEHHH BePOATHOCTH MOMMKH, MBI NpHOJIH-
AaeM K peasibHOCTH NEepBOe MpeanoaoxeHne.

Bropoe ycaoBine MoxeT OblTb BbLIOJHEHO INPH TaKoH Tnocta-
HOBKE€ 3KCIepHMEHTa, KOTOopasd HCK/AYaeT KOHKYPEHLHIO *HBOTHBIX
3a JIOBYee ycTpoHeTBO. B ciyvuae HCMOAb30BAHHS OJHOMECTHBIX JIOBY-
IIeK HX KOHUEHTpAauus A0JKHa OBITh HACTOJBKO BeJHKa, YTOOH OT
NPOBEPKH 10 NpoBepkH cpabartpiBajso He OoJsee 20 % wux obuiero
KOJHUecTBa. B HHOM cJayuae pocT KOHKYPEHIHH 3a JIOBYIUKY IpH-
BEIET K 3aHHKEHHWIO 10JH OTJOBJEHHBIX ocobell H CHHIKEHHIO Bepo-
ATHOCTH nouMKH [2, 5].

Tperee npeanosozkende OyaeT COOTBETCTBOBAThL pPeajibHOCTH B
TOM cJjay4ae, ecjy OTJOBbLl MPOBEAEHBE B TeueHHe KOPOTKOTO Npome-
KyTKa Bpemend. Uueno nocienoBateibHbBIX OTJOBOB JM0IKHO OLITh
MHHHMAJbHBIM, a YHCJO KHUBOTHLIX B KaxJI0OM OTJOBE — MAaKCH-
manaphbiM  [13]. Ileabp wnacrosiuleit paboTul — H3yuenne 3¢ddekra
H30HPAaTeJbHOCTH BBHIJIOBA pPAas3/JHYHBIX BHJAOB H BHYTPHBHIOBBIX
()YHKUHOHAJABHBEIX Tpynn nojesok poaa Clethrionomys ¢ noMollblo
metoja JleciiH M ero Bo3jleficTBHI HA OLEHKH NJOTHOCTH M JAeMorpa-
(hrnueckoi CTPYKTYPLI MONYAALHI.

Martepman M MmeTopabl McCnefoBaHMuA

B paGore HcnoAb30BaHLI pe3yJbTaThl OTJOBOB, NPOBEJEHHLIX B
1976—1979 rr. na Kxuom, CepepuoMm u Ilpunoaspuom ¥Ypanae,
Yacte MaTepuana npejfocrasjeHa corpyiHukom Hucruryra 3kogo-
ruu pactenuii 1 xuBotHbix YHIL AH CCCP K. M. Bepaoriusim.
Jlopymku T'epo u camojenbHble TPOBOJOYHBIE KANKAHYMKH BHICTAB-
Jasau B auHud no 20—100 mr. ¢ untepsanom 5—10 M. Oxnospe-
MenHo skcnonuposasan ao 1000 gosyumex. Ilpumankoi cay:KHIH
KycoukH xqe6a (1 cm®) HAH MOPOJOHOBBLIE IIAPHKH, CMOUEHHbIE pac-
THTeJbHBIM MacjoM. JIOBVIIKH MpOBEpsJH exeJHeBHO B YTpeHHHE

39



vacel. Ilocie Ka)aoro M0MKAS MOJHOCTBIO MEHSJIH XJAeOHVIO NpH-
MaHKy H 3aHOBO CMauyMBaJM MACJOM TOpoJoHOBble Wapuku, Kamx-
Jast IHHHA JOBYUIEK JelcTBoBasa ne menee 4 cyrok. Takim obGpa-
3oM Obl1o otpaboraHo 27,5 THIC. JIOBVIIKO-CYTOK H OTJOBJCHO
1843 noneskn. Kpacuasa noseska (CI rutilus) cocraBuaa 53 %
obuiero otaoBa, puixkas (Cl glareolus) — 25,6 % u kpacHo-cepas
(Cl. rufocanus) —21,49%. IlonyTHo OTJOBJE€HO HE3HAUHTEAbHOE
YHCJO JPYTHX BHAOB MEJKHX MJeKonmuTawonux. B ochnosnoMm marte-
pHan cobpaH B rOpHO-JECHOM H IOATOJLIOBOM IOsicax rop mepe-
YHCJAEHHBIX perHoHoB. Bcex JM0OBITHIX 3BEepPbKOB NOJABEpraJH CTaH-
JapraoMy mopdomerpuueckoMy H MopdoduszHoJIoruueckoMy obdcae-
gosauuio [8]. Ilo pasmepam Tena, pasBUTHIO THMYCA M COCTOSHHIO
reHepaTHBHOH CHCTeMBl A/ KaMA0To 10Ja HaMH BBIAEJEHO TpH
OCHOBHBIE (PYHKIIHOHAJIbHBIE TPYNNBLl B NONYJIAUHAX Ka)<JI0ro BHIA:
nepesuMmoBaBiuie ocobu (ad), noJjosospesle ceroserkn (sd) #u
HeNnoJoBo3peble ceroaetsku (jv).

Pesynbtartbl MCcnepgoBaHkMs

Obuwasn YNagnHBaeMOCTE NecCHbIX Monesok

ITon VJAABJHBAEMOCTRIO INOHHMAETCA N0J5d IOINYJJIALHH, KOTOpas
BBEIJIABJIHBACTCH €AHHHIE JoBYero ycuaus [4]. B Hamem cayuae
eHHHIA JIOBYEro YCHJIHS — BCe KOJHYECTBO JIOBYINEK, paboTaBUIMX
B TeueHHe 4 CyTOK. ¥/10B HaA €JHHHILY YCHJHS B HHTEPBaJ BPEMEHH
paBeH YJaBJHBAEMOCTH, }-’MHGH‘EEHHDﬁ Hd CPEIHIOK BEJAHYHHY IOIMYy-
JISIIIHH B TE€UYeHHE 3TOro BPEeMEHHOI'O HHTepBaJa:

Cf=f.}'N:, (1}

rae Cy — yJOB HA eJHHHLY YCHJHsS, § — BEPOATHOCTb NMOHMKH 3TOH
eHHHIBI, N — CpellHfif BeJHYHHA TONYJSLHH B NPOMEKYTOK Bpe-

MeHH f.
BhI]]a}KEHHE BEEPHD H OJA3 Hallero CJI}’II-':]H, eCJTH Hp]IHHTb} UyTO

yiaBaueaeMoctb J1060f ocobu paccMarpHBaeMBIX TpeX BHIOB IIO-
cTtosinHa, a Ny ecth obulasg 4HCJEHHOCTh KHBOTHBIX, OOHTAIOLIHX B
30He JeHCTBHA JHHHH.
BesnuiHa NONyJASIHH B MOMEHT, KOTJa BLLIOBJIeHO K, :KHBOTHBIX,
paBHa
Nt:*ﬁ'"rn = i (2)

rae N, — neppoHava/bHasg UHCAeHHOCTh, K; — cyMMapHOe KOJHYECTBO
JKHBOTHBIX, OTJIOBJIEHHBIX 3a BpeMs [.
B takom cayuae uz cdopmya (1) u (2) norydaercs

Ci=gNy — qgK,=B — gK,. (3)

Boipaxkenue (3) sBasercs ypaBHeHHeM NPAMOH JHHHH, NOKasbl-
Balollell 3aBHCHMOCTL YJOBAa Ha eIMHHILY YCHJIHSI 3a HHTepBaj Bpe-
MeHH { OT cymmapHoro Bbl1oBa. HakaoH stoil npsmoii naer oueHky
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Ta6auma T

XapaKkTepHCTHKA OTJIOBOB TPEX BHJOB JIECHBIX MOJIEBOK B YEThIPEX[HEBHBIX
IKCNepPHMEHTAX (NpHBeJeHbl JAHHbIE MO KaXAOMY [HHK OTI0Ba,
VpPaBHEHHS PEerpeccHH, NOKA3aTeNH KOpPPelflHH, HX 3HAYHMOCTb

H Bpems 50 9 -HOro H3BLATHA)

ek ornoea
IMoneexa Cy=B—aK, Ts50 9,
1-# 2-# 3-# 4-1 b
- C,=467,2—0,373K
Kpacnas 392 | 276 | 179 | 129 | 976 | 7t " ‘999, )0 fo1y | 148
1 - pe C;=235,1—0,397K;
Kpacho- - C;=168,5—0, 300K
cepas R £ 890 (r=—0,985; p<0,02) e
C,=871,1—0,364K
z 736 | 512 | 351 244 1843 (7 1=>0,999: pc:l.!l,ﬂﬂl} 1,53

Tabnupna 2

XapaKTepHcTHKA BbIIOBA WeCTH PYHKUMOHATBHBIX TPYNN KPacHOH MOJNEBKH
B 4YeTHIpEXOHEBHBIX SKCNEepHMEHTAX

DyaKUHO- JdeHb oTAoBA
HanbHaf szﬂ_th s i

rpynna 1-8 2-i 3-f 4 -

=
e

Cy=84,3—0,776K
ad 62 L 13 o] 106 (r——0.992; p{ﬂfDI] 0,46

C;=63,1—0,407K;
o (et |istil ailis Jg s | @ 8 Lo e o o

#

: z : Cy=179,1—0,276K,
jv [ 67 [ 59 [ 36 [ B0 | 192 f ctT T ook Sotes) | 215

| Cy=59,2—0,461K,
ad [ 48 | 31 [ 17 | 13 | 109 [ (7000t otory | 112

‘ Cy=44,0—0, 287K
g3 | sd | 38 | 30 | 20 | 16 ) 105 | 7T 00 Moy | 205

- [
jv (125 | 94 | 72 | 45 (r=—0,994; p<0,01)
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Jluuuu perpeccHH 0T/10Ba Tpex (QYHKUHOHAJBHHX rpynn camox (a) u camuos (0)
KpacHOi NMoJeBKH no 4 1HAM OTJOBOB.

yaasiausaeMocTH ¢. [lepecevenne rpaduka c oceio OX naer nepso-
HayalbHYI0 YHCIEHHOCTh MHBOTHBIX, OOMTABUIMX B 30He BBIJIOBAa, a C
ocbio OY ecth mpousBeleHHe NepBoHaUalbHOH YHCIEHHOCTH Ha y.JaB-
JIHBAEMOCTb.

Hawn ganHbie Mo OT/I0BaM JIecHBIX NMOJEBOK B TeYeHHEe 4YeThlpex
cytok 6875 soByuikaMu npupegedsl B Taba. 1. ITo HHM paccuuTaHo
HCKOMOE ypaBHeHHe perpeccHH (noppobHas npoueaypa pacuera ypas-
HeHHA perpeccHu jgaHa B pabGore V. E. Puxepa [4]). CBsA3p Memny
€XKeJHeBHEIM yJIOBOM H CYMMapHOii J00blveil oTpuuaTej]bHass M OYeHb
tecHas (|r|< 0,999). ¥raBnuBaemocts npu 3tom papHa 0,364, 1. e.
Kamnoe u3 2393 KHBOTHEIX, OOHTABUIMX B 30HE ,ILEﬁETBHH JTHHHH,
HMEJIO CpPelHIO BEePOATHOCTh OLITh OTJOBJEHHBIM B TeYeHHe CYTOK

(},354{2393=N¢=§, c. 161 1),

Jas Oonpweid HArJgsiAHOCTH B JAaJbHEHUIHX PacCy:KIAeHHSIX Mbl
BBoauM uHtexc 50 %-mawsatus nonyasuuu (T o),
In0,5
In(l—¢q)
B paccmarpuBaeMoM ciydae C JIECHBIMH II0JIEBKaMM 35TOT HMHIEKC

cocraeasier 1,53 cyToK, T. €. CTOJbKO BpeMeHH OblJIO 3aTpauyeHo
HaMH H4 BBUIOB MOJOBHHBl OT MepBOHAYAJILHOH YHCIEHHOCTH MOJIEBOK.

Ts500,=

CpapBHeHHe YNaBNMBAEMOCTH TpeX BMAOB
NecHbIX NOnesokK

[TapameTpsl ypaBHEeHHH perpeccHH eMecyToOYHOro BbLIOBA ToOJe-
BOK npuBefeHsl B T1aGa. 1. Kak W B npefpiiyuieM ciydae, MOMKHO
OTMCTHTE TCCHYID CBA3b MEXKAY CIHKECYTOUHLIMH H CYMMA PHBIMH  Y.J10-
BaMH JIIl KaKJAOTO BHAA C BBLICOKHM YPOBHeM jocToBepHocTH. Kosd-
(pHIHEHTHl perpeccHH, BHIpa)KawiiHe cpejHHe BePOATHOCTH MNOHMKH,
CTATHCTHYECKH HEPA3JTHYHMBI YV TpeX CpPABHHBAEMBIX BHIOB. ,HUCTD-
BEDHOCTh PAa3/JIHYHS MEWIY CpaBHUBAEeMBIMH Ko3dxbHilHeHTaMH perpec-
CHHM OueHHBaJH 1Mo f-Kpurepuwo [1].
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YnaenueaemocTe PYHKUHOHANLHBIX rFpynm
KPAacHOM MONEBKM

B Ttaba. 2 npuBefieHbl YpaBHEHHS perpecCHH BBLIOBA IMIECTH (yHK-
TMHOHAMbLHBIX TPynn KpacHoii noseskn. HMx pacemorpenme mnokasbiBa-
€T, YTO CBSi3b MEMKAY KOJHYECTBOM JKHBOTHBIX, JOOHITHIX 33 eIHHHLY
POMBICJIOBOTO YCHJHSI M COBOKYMHOH J00bIYH, Kak W B Npeabiy-
HIHX NpHMepax, BechbMa TeCHAasi M BO BCeX IIECTH CJAy4YyasX CTaTHCTH-
YecKH JOCTOBEPHA Ha BBLICOKOM ypoBHe 3HauuMocTH. CaMoi BBICOKOH
yJIaBJIHBAEMOCTLI) XapaKTepH3VIOTCA [epe3uMOBaBllIHe CcaMKH (=
=0,776; Ts0 =0,46). Takoii Temn BbJIOBa JOCTOBEPHO BhILe, YeM Y
ocTaldbHBIX rpynn (Taba. 3, ¢M. PHCYHOK). YPOBHH BepOSTHOCTH IOH-
MOK caMOK sd W caMoK jv JOCTOBEPHO He pasiiHyaroTcs, XOTd Yy ca-
MOK sd CKOpPOCTH BbIJIOBA HECKOJBKO BBILLE.

Cpean caMuoB caMblii BBICOKHH yPOBeHb YJOBHCTOCTH XapakTepeH
TaKIKe JVIs NepesuMoBaBilIHX ocobell (pasjinume CTAaTHCTHYECKH JA0-
CTOBEPHO). '

Camupt sd u jv obpasyioT B OTHOLIEHHH BEPOATHOCTH MNOHMKH
OTHOCHTEIBHO ORHODPOAHYIO TPYNNHPOBKY, a He3HauuTeJbHbIE pasJiH-
YHsl MMV HMMH 110 YJaB/JHBaeMOCTH OOBSICHHMBI CJAY4aHHBIMH OT-

TaGauupna 3

S3HAYMMOCTE PasiaHuHi MeXAY noKasatendaMd yiaasaHeaemocTH (f-KpHTepHil)
H nNoKazaTeTaMH Haﬁl{pﬂ.TEJIbHDCTH OTJH0OBd LIEeCTH []J}"HHU,HDHHJIBHHK rpynmn
KPacHOH NONeBKH

SranonHan QQ Qo ad ad dad
rpynma sd iv ad sd jv
00 t 3,84 5,04 4,23 6,95 5,66
2 <0,02 < 0,01 <0,02 <0,01 <0,01

H 2,89 4 67 2,43 4. 46 4,09
00 { 1,54 0,73 1,69 1,43
o D — =0, 1 =0T >0,1 >0,1

H 1,62 0,84 0,65 0,71
Q0 t 2,32 0,14 0,60
'-v p - —_ <0,1 >0,1 0,1
J H 1,92 1,05 1,14

t 5,16 2.42
o - - =B Ge T

H 0,56 0,60

t 0,36
3d J

p = = — — >0,1
LR 1,09
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Ta6banupua 4

Hamenennsa nemorpaduyecioll CTPYKTYpbI OTIOBOB KPACHOMR MONEBKH
B X0J€ YeThipeXIHEeBHbIX SHCMEPHMEHTOB H 3HAYHMOCTbH ee OTAHYHH
OT OMHIOAEMOH MO KPHTEPHH 2

B i sl i i s
Ha® rpynia ] 9 3 4 AUMBOTHELX Ny
| o 62 85 08 106 108,6
(15,9)* (12,7) (11,6) (10,9) (8,3)
' 51 90 109 125 155,0
Eailsd (13,0) (13.5) (12,9) (12.8) (11,9)
& 67 126 162 192 286, 6
] (17,1) (18,9) (19,2) (19,7) (22,0)
q 48 79 96 109 128,4
g (12,3) (11,8) (11,4) (11,2) (9,8)
38 68 89 105 153,3
éd | sd (9,7) (10,2) (10,5) (10,8) (11,7)
A 125 219 291 336 472,8
. (32,0) (32,8) (34,4) (34,5) (36,2)
df=5 36,9 26,2 18,4 14,0 $ :
x ‘fp <0,001 <0,001 <0,01 <0,05 L

* B crofiKax mofs Nodesok, % oT oSulefl 7o0piyl B KaMJble CYTKH.

KaoHeHHsiMH. [lepe3uMoBaBlIHE CaMKH, HMEOULHE CAMVID BBICOKYIO
CKOPOCTH BBELIOBA, AOCTOBEPHO TMPEBOCXOAAT MO ITOMY MOKasaTesio
Cahliillﬂi? (§00aa=0,776 H ¢332a=0,461; T'50004a=0,46 B Ts50332a=
=1,12).

Har).u{ MpOaHaAH3HPOBAHBI M3MEHEHHs M0J0BO3PACTHOH CTPYKTYPHI
BBIJIOBA KPAaCHOH ToOJeBKH B TedeHHe udeTblpex cyTok. B kauecrtse
oujgaeMoH jgemorpadH4ecKOoH CTPYKTYPbl HaceleHHsi BHAA B 30HE
neficTBHsL JIHHHH JIOBYLIEK Mbl NMPHHSJIH CTPYKTYpPY, Kotopas Oblia
paccuHTaHa Il0 MNepBOHAYaJbHLIM OMKHJAAEMBIM UYHCJIEHHOCTAM BCeX
rpymnim.

UucaeHHOCTh KamxA0H rpynisl Oblla npeaBapuTe/llbHO paccyMTaHa
Mo ypaBHeHusAM perpeccuu. M3 taba. 4 scHO BHAHO, 4TO HOJA OLICTPO
OT/aB/JAHBaeMbIX (DYHKIHOHATBHEIX TPYIN BHAA Q(_Ead,
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(_.EQSI:I, Jddad HeyK/IOHHO CHHXKAETCA OT MEPBOro K MocjaeiHeMy IHIO

OTJIOBA, TOrJa KaK [0Js MeMLIeHHO OT/JAABAHBAEMbIX TPyl HECKOJIb-
Ko nosbliaercsi. B pesyawrare nonoeospacTHas CTPYKTYpa oTJ0Ba
HeNpepLIBHO MeHsieTcst. AHaMH3HPYST COOTBETCTBHE 3IMIHPHYECKOH H
OKHAAEMOH CTPYKTYP MO KPHTEPHIO %°, Mbl NPHXOAHM K BBIBOLY, 4TO
IMIIHpHYECKast CTPYKTYPa He COOTBETCTBYET OMKHAAeMOMH IpH OT/JI0BaX,
JUISIIIHXCS 4 CYTOK, OHA JaeT 3HAYHTedbHOe 3aBblllieHHe 01 ObICTPO
OTJIaBJIHBAEMBIX TPYIN H 3aHHKEHHe JOJH MeIJeHHO OT/IaBJHBAEMBIX
10 CPaBHEHHIO ¢ OXKHUIAEMOH CTPYKTYPOM.

Takum obpasoMm, wmeem 3hdext uzbuparteqbHOro oT0Ba OBICTPO-
oT/IaBAMBaeMblx rpynnuposok. Jlas yaobcrba aHasaHza 3TOro sipJje-
uusg B. C. Cvupuos u H. C. Kopeitun [6] npemioxwin ucnoab3o-
BaTh NoOKasaTteadb nepenosa [1, a1a aHanusza npob, B3sITHIX 34 KO-
POTKHH HHTEpPBaJ BpeMeHH Ha TPOTAMXKEHHWH Ce30Ha OXOTEHl, MpPCMBICIA
HJIH OTJIOBA. ITOT MOKa3aTe]b NpelHasHaued JJsi BLISBJEHHs MOBe-
JNeHYeCKHX ocoOeHHOCTeH JKHBOTHBIX, KOTOpbie NpOABIAIOTCH B (opme
H30HpaTebHOr0 OT/IoBa OAHOH M3 rpynn. OcraBissd MaTeMAaTHUYECKYIO
TPakTOBKY aBTOPOB [/ caydaeB H30upaTegbHOro OTJIOBa [PH [O-
CTOAHHOH BesquunHe wHaOHpareabHOCTH Oe3 H3MeHeHHWH, Mbl BbIBEJIH
0As Hawero ciayuas pabGouyio GoOpMyay BBIYHC/IEHHS BEJHYHHBI MOKa-
3aTe]d H30HpaTe/bHOro OTJIOBA B €JHHHILY BPEMEHH V JABYX CpaBHH-
BaeMblX rpynn. B Haumiem cayuae 3a 3TaJOHHYHO MOXKeT ObITh NMpPHHSA-
ta Jwbas M3 rpynn. Cyre nokasarensi u3dupareqbHOCTH — 3TO OTHO-
HleHHe BEeJTHYHH BPEMEHHBLIX HHTEPBaJIOB, 3aTpauyHBaeMbIX Ha OTJIOB
CpaBHHBaeMbIX Tpynn g0 OJHHaAKOBOrO YPOBHH H3IBATHHA MKHBOTHBIX
OT HMX NepBoHAYaJbHOH YHC/JIEHHOCTH,

O6o3znayuM uyepes ¢, H ¢, BePOATHOCTH OTJ0BA KHBOTHBIX
rpynn N 1 M enuHuiei npombicJoBoro ycuaus. [Ipumem, uto g, > g,,
nepoHayanibHble uHc/deHHocTH Tpynn obosHauum N, u M,. Beposrt-
HocTH n3beraHus BelIOBAa OyIAYT COOTBETCTBEHHO py—1— ¢, H py,=—
—| — g,. HeonHokpatHoe NoBTOpeHHE CHTYAIlHH OTJOBA NPHBOJAHT K
TOMY, 4TO rpynna N 3a BpeMeHHOH MHTePBAJ X CHHMKAeTCHs A0 YPOB.

s N,-pi/N,. Tak kaxk rpynna M BelIaBiuBaeTcs MeLieHHee (p,=>p,),
TO VIS PaBHOTO ¢ NMepBOH TPynmnoH YPOBHA H3BATHA MNoHafobHTCH
Goabulee BpeMs . 3alucbiBaeM PaBeHCTBO s CHTYAIMH OJHHAKO-
BOrO YPOBHSI HM3DBATHA:

Nu'ﬂ'f __MD'PE

N, M,

OrHouleHHe BpeMeHHBIX HMHTepBaJoB Oyfer pasHo Y/x=H, rae
M — nokasarteas usbuparesbHOro OTJA0BA MMepBOH TPYNNbLl M0 OTHO-
WeHHI0 Ko BTopoi. CokpaTHB NepBoHaya/JbHbIe YHCJIEHHOCTH, 3aliu-

1
coiBaeM py=p°. B pesyibrare NMpOCTHIX MaTeMaTHuecKMX npeoOpa-
sopanuii noayuaeM H=InP,/InP,=In(l —q,)/In(l — g,). Taxum
obpasoM, IMokasartedb H30HPATEJILHOTO OTJA0BA B €IHHHILY BpPEMEHH

45



Ta6auua 5

XapakTepHcTHKA BbLIOBA WECTH (YHKUHOHANBHBIX rpynn
phidel MOJeBKH B YETbIPEXIHEBHBLIX SHCMEPHMEHTAX

Jenk oTnoBa
PYHKUHOHAN,- 2
o 750 9%

Hafd rpynna A S 3.8 4-n s
e B 4 9 | 38 c;=—30 60, 775K 0,46
| r]=0,999; p<0,001
. 3l | 20 | 16 5 | 72| C,=38,4—0,440K, 1,20
29 | sd r=—0,969; p<0,05
: g | s 9 | 102 | C,=57,0—0,474K, 1,08
v r=—0,970; p<0,05
e B < 00 ] S - =
r——0,757; p>0,05
- o5 | 13 | 16 5 | 59 -~ o
dd | =d r=—0,889; p>0,05
| 52 | 43 | 34 [ 17 | 146 | C=62,1—0,204K 1,99
J r=—~0,956; p<0,05

paBeH OTHOLIEHHIO JOrapHpMHPOBAHHbLIX BEJHYHH IPOMBICJOBON BhI-
JKHBAEMOCTH CpaBHHBaeMblX TPyl B eIHHHIY BpPeMeHH.
[Tokazatenu u3GHpaTeIbHOCTH M MX JOCTOBEPHOCTH JJ5 UIECTH
()YHKILHOHAJBHLIX TPYNN KpacHOH MOJEBKH NpHBeleHnl B Taba. 4.
Pacuersl MoKa3sblBaloT, YTO CaMKH cTaplueii BospacTtHol rpynnsl ad
3a eJMHHILY BpeMmeHM oTjaBjauBaiporcs B 2,9 pasa OwlcTpee, u4eM caM-
Kn sd, Obictpee camuoB ad B 2,4 pasa u OblcTpee HeNnoJOBO3pebiX

camioB H camox jv B 4,1—4,7 pasa.
B nawem ciayuae BeJHYHHOH H30HPATEJIbHOCTH MOXKET CJYKHTh

OTHOILIEHHEe BpeMeHHBIX HHTepBanoB 50 %-HOro ypoBHS H3BATHS CpaB-
T; 50 9
HHBAEMbIX TPVIII ”:#‘ 1y (GOopMyJy JerkKo TMepeBecTH B
5 (11
I <
OCHOBHYIO.

YnasnuBaemocTh (PYHKUMOHANbLHBIX FRYAMN
PLIXeH M KpPacHO-CEpPOH NONEBOK

[MToaydyeHHslli HaMH MaTepHal MO3BOJIWI pacCUHTaTh YJaBJaHBa-
eMOCTh JJIsl YeThlpeX (DYHKIHOHAJBbHBIX TPYNI pbizKeil MOJEBKH H3
IIeCTH H3YYeHHBIX. ¥ JABYX Tpyni (d"d"ad H d‘d"‘sd) H3-3a MaJjo-
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Tabauua 6

XapaKTepPHCTHKA BbIIOBA 1ECTH (YHKUHOHANBHBIX Tpynn
KpacHO-Cepo¥ MOJeBKH B YeTbIPeX[IHEBHLIX 3JKCNepHMeHTax

& Jeds othnosa
VHELHOHAb-
Ha# rpynna EFB_’TH: T
L= i 2-i 3-i 4 -0

b4
o
=
=

e 32 22 8 9 71 | C;=40,7—0,500K, 1,00
(r=—0,968; p<0,05)

co sd 32 19 8 9 69 | C;=39,6—0,507K; 0,98
(r=—0,968; p<0,05)

o 18 12 15 11 o6 e

{Ir":_':-—'D " ?45: p:}ﬂ'ﬂfﬂ

ad 19 14 6 13 2 o
(r=—0,684; p>0,05)

(r=—0,098; p>0,05)

oo | 4l 20° | 29 | 14 | 104 =
] (r=—0,807; p>0,05)

YHCJAEHHOCTH BHIOOPOK Moay4yaemble KO3(DhHUHEHTH KOPPeasiuni ObLTH
HenocToBepHbl (p > 0,05), H nocrpoeHue JHHHH perpeccHH A 3THX
rpymnn OeccMbIC/IeHHO, MO3TOMY OHH HCK/IOYeHbI H3 aHa/jH3a (tadia. D).

XOTs TeHJACHILMS M3MEHEHHH VJaBJAHBAEMOCTH pasHbBIX rpynn y
pBIKeH MOJEeBKH HAMOMHHAET TAKOBYIO Y KpacHoil MOJeBKH, TeM He
MeHee pa3JHYHA MoKasaTeJed YJaBJIHBaeMOCTH paccMaTpHBAaeMbIX
yeThipex rpymnil pbiKeH MOJeBKH CTAaTHCTHYECKH HEJIOCTOBEPHH (p >
> 0,05), uro moKer ObITh CBSI3aHO C HENOCTATKOM MartepHaJa.

[To nmepeuncieHHBIM Bbillle MPHYHHAM Y KpPacHO-cepOH IOJEBKH
MOCTPOEHbI JIHHHH PerpeccHd TOMBKO A1 AByX rpynn (QQad u

QQsd). [lokasaTenn yJIaBAHBAEMOCTH 3ITHX ABYX TPYNM  OKa3a/HCh

HoJlee BLICOKHMH 10 CpPaBHEHHIO ¢ ODIEBHIOBEIMH (cM. Tada. 1 u 6),
HO JpYyr OT jJpyra AOCTOBEPHO He OT/IHYaJHCh.

ObobwenHan ynaenuyeaemocTs (PyHHKUHMOHANLHEIX TPynn
necHbiX NONEeBOK

YuutpiBasi OHOJOTHYECKYI0 OJH30CTh TPeX pacCMOTPEHHLIX BH-
0B H npenebperas HX BHAOBOH cNeUH(PHKOH B OTHOIICHHH BEPOST-
HOCTH IIOHMKH, KOTOpad HaMH He¢ VYCTaHOBJEHA4, MBI DﬁLEZL}IIIH.HH
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TaGanuna 7

XapakTepucTHKA BbLIOBA WeCTH (PYHKUHOHANLMBIX rpynn
nojgesok poaa Clethrionomys B 4eThIpexAHEBHBIX KCNEPHMEHTAX

& JleHb OTAOBA
H Nh- a
Hax Tpynna L, =B—uk; Ts50 9
1 - 2.0 3-i 4-1 Z
|| 4 116 55 25 19 215 | C=154,1—0,680K 0,61
- (r=—0,996; p<0,01)
o) & 114 T8 43 31 266 | C=140,8—0,441K 1,19
: (r=—0,995; p<0,01)
e 129 105 GG a0 350 | C=153,3—0,314K 1,84
J (r——0,986; p<0,02)
J
ad 84 59 31 38 212 | C=96,7—0, 345K 1,63
(r=—0,975; p<0,05)
aa d il 26 48 29 204 | C=81,4—0,256K 2,34
H (r=0,975: p<0,05)
v 218 157 135 76 586 | C=251,9—0,302K 1,93
] (r=—0,980; p=0,02)

mecTb QYHKIHOHAJbHBEIX TPYIN TpeX BHA0B B wwecTh Oojee obuux
rpynn coBokynuoctu pojaa Clethrionomys. bolia noayuyena J10BOJb-
HO 3HauHuTesbHass no oObeMy coBOKymHocTb (Ttaba. 7). Ilpu atom
YCTAHOBJIEHA JOCTOBEpPHASI TeHAEHUHHA CHHXKEHHS BepPOSATHOCTH IO-
HMKH OT CaMOK cTaplled BO3pacTHOi rpynnsl K caMkam jv. B pany
CAMIIOB 3Ta TeHJeHlHs mnpossisercd HeueTko. [loxaszatean n3bu-
paTeJbHOCTH BBIJOBA CpaBHHBAEMbIX TPV H VPOBHH HX JOCTOBEp-
HOCTH NnpHBejenbl B Tad.a. 8.

O6cyaeHne pe3ynbTaTos

Ananus KpHBBIX BbJIOBA TPeX BHIOB JIECHBIX MOJEBOK IO METOIY
Jlecniu CBHAETENLCTBYET O TOM, YTO 33 BHeLIHeH TOMOTeHHOCTBIO
noayueHHoii npob6bl B OTHOLIEHHH BEPOATHOCTH NMOHMKH OT/AeJbHOMH
0COOH CKPBIBAIOTCS TJy0OKHEe pasjHyHs MO 3TOMY KPHTEPHIO MeH 1y
pasnbiMH (PYHKIUHOHAABHBIMH rpynnamu. [lpn cymmupoBanun rere-
POreHHBIX PsAA0B, COCTOSIUIHX H3 pasHbiX (YHKUHOHAJBHBIX TPyII,
XapaKTepH3VIOUIHXCH pa3HbIMH MOKa3aTeasMH VYJAOBHCTOCTH, Ipo-
HCXOJHT aBTOMAaTHYECKOe [oralleHHe 3aKOHOMEPHBIX OTJIHUHH Mo
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Ta6bnuua &

3HAYHMOCTE Pas3IHYHHi MEIY NoKasaTensiMH ViaBIHBAeMOCTH (f-KpHTepHil)
H NOKa3aTeNsiMH H30DHPATEILHOCTH OT/IOBA WECTH (YHKUHOHAMBLHBIX TPy
nonesok popa Clethrionomys

Sranonnasn 00 o ad 3a ad
rpymnna sd iv ad sd iv
T 4 68 5,83 3.50 7.99 3.73
E D <0,01 <0.01 < 0,05 <0,02 < 0,05
2 1 0,51 0,33 0,37 0,26 0,32
00 ¢ 2 48 0 35 3 67 1,73
d p — <0,1 >0,1 <0,05 ~0,1
= H 0,65 s 0,51 0,62
Bloi 0,35 0,94 0,18
- p — — >0,1 >0,1 >0,1
] H 143 0,79 0,95

t 0,94 4,59
ég p = — 2o ~0.1 <0,02
ad

H 0,70 0,84

{ 0,46
a3 -

g £ L 238 0,1
sd }1,21

JanHoMmy noxkasatenno. MMenno mostoMy npu A0CTaTOYHOM 3MNHPH-
HECKOM MaTepHaJie HeobBX0JAHMO NMPOBOAHTbL €ro MOCJAOHHBIH aHaAH3.
I'eteporennyio npody chaejayer noapasieauts Ha GoJiee 0AHOPOLHbIE
TPYNIHPOBKH, HCMNOJB3YS MPOCTEHIIHE KPHTEPHH HX GHOJOrHYECKHX
ocobennocteil. Kakum poxen ObITb NPH 3TOM MHHUMAJBHLIE 00BbeM
BLIOOPKH, TPYAHO OTBETHThH OJHO3HAYHO. BeposTHO, UTO B KamKiaoM
KOHKPETHOM cJy4yae MHHHMAaJbHBIH 00beM penpe3eHTaTHBHOH Bbi-
bopkH Oyi1er BapbUPOBATH B 3aBHCHMOCTH OT KOHKPETHOI KOHCTE-
JAILHH 3K30T€HHBLIX H 3HAOTEHHBIX (DAKTOPOB, ONpeae/IONHX VCJI0-
BHA NpoOTeKaHHsi mnpouecca otiaoBa. Hanpumep, B namem cayuae -
C pbizKeldl NOJIeBKO#l MBI He CMOIJIH IIPOBECTH IOJHBIH aHaJM3 yJaB-
JHBAEMOCTH BCeX BHYTPHIONYJALHOHHBIX TPYININHPOBOK, HMesi MaTe-
pHaa no oraoBy 472 ocobed.

YepeanenHast yJaBJaHBaeMOCTh TPeX CpPaBHHBAeMbIX BH/I0B Jec-
HBIX MMOJIEBOK (KpacHOH, KpacHO-cepoif M pbixked), objaanalouiux
CXOAHBIMH 4epTamMH OMOJIOTHH, JOCTOBEDHO HE pazjHuaercs, XOTHd
B. C. Cuupnos [5] oTmeuas pasuuily MexKIy 3THMH Ke BHIaMH
N0 HMHTEHCHBHOCTH BbIJIOBA B 3anoBeinHke <«/lenexknn Kamenb».

[TonyyenHble HaAMH NOKa3aTeaH YJABJIHBAEMOCTH Pa3JiHUYHDIX
(YHKIHOHAJIBHBIX TPYNN ¥ KPaCHOH M JIECHBIX MOJIEBOK B IEJIOM JI0-
KasbiBaloT (PakT H30HPAaTeJbHOr0 BhIJIOBA HEKOTOPBLIX TPYII, YTO OTpa-

4  3akas 413 49 »



JKaeT HX OnoJsornueckyw cneuugpuxky. Taxk, B rpynnax camMuos H
CAaMOK KpacHOi MoJieBKH Nepe3uMoBaBiuie ocoOH, KAK YCTaHOBJEHO,
HMEIT 3HauHTeIbHO O0Jee BBICOKYIO BEPOATHOCTh IIOHMKH IO CpPaB-
HEHHIO ¢ cerosieTKaMH. B rpynnax cerosietok pasJaHuus nokasaresei
BHIIOBA HEJOCTOBEPHBI, XOTA caMKH Sd MMEIOT HeCKOJbKO GOJbIIVIO
yJAaBJAHBAeMOCTb 10 CpaBHEHHIO ¢ caMKaMH jv, a camubl sd, HaoGo-
pOT, HECKOJIbKO MEHBbIUYIO IO CpaBHeHHIO ¢ camuamu jv. Ilpeobaa-
JnanHe B mnpobax mnepBHIX JHEH OTJOBA Mepe3HMOBaBIIHX ocoled
(H3-3a HX OoJiee BLICOKOH BEPOATHOCTH MOHMKH) MOXKHO OOBACHHTL
HX JOMHHHPOBAHHEM B CHCTEME HEPAPXHYECKOro paHMKHPOBAHHS.
IlepesumoBasiune ocobH Jydylle 3HAKOMBI ¢ TeppHTOpHed H obaa-
nawT HanboJablied cBoOOA0H B NpoABJIEHHH PasJHYHBIX ¢dopM ak-
THBHOCTH. BeposiTHOCTE MOHMKH JKHBOTHBIX CONOJYHHEHHLIX Hepap-
XHYECKHX paHroB (B OCHOBHOM 3TO MOJIOJbIE 3BEPbKH TEeKYIIEro
TO/la POM/IEHHSA, B NEPBYIO OuUepe/lb HEMoJOBO3PEabe) 3HaAUNUTEbHO
HHKe. DTO sBJeHHEe MOMKHO CUHTATh PacNpoOCTPAHEHHLIM CpelH
MbIIIEBH/IHLIX TPpLI3YyHOB. Panee ono ObIJIO OTMEYEHO MHOTHMH 300-
Joramu [7,9, 12 u ap.].

[TepesnMoBaBuiHe caMKH KPacHOil NOJEBKH MMEIOT 3HAYHTEJbHO
‘DoJiee BBICOKHH MOKAa3aTe/b yJaBJHBAEMOCTH [0 CPABHEHHIO C OJHO-
BO3PACTHBIMH CaMUAMH, UTO MOKeT ObiTh CBf3aHO, HAa HALI B3rJIf],
C pa3MepaMH HX HHAMBHIYAJbHbIX yuacTKoOB. PazMmep WHIHBHIYV-
ANBLHOTO YUaCTKa BJHAET HA BEPOATHOCTb CJAYYAaHHOrO MOABJAEHHSA
TOr0 HJIH HHOTO 3Be€PbKa B «ONACHOH» 30HE JNEHCTBHS JHHHH JIOBY-
ek, [IpuBeneM oaun pacuer, KOTOPbLIH CHJBHO VIIpOLIAeT PeabHYIO
CHTYALHIO, HO HJJIICTPHPVET BbiCKaszaHnHoe npeanoJoxxkeuue. Ilpu-
MEéM MOJeJb HelNepeKpLIBAIOUIHXCA HHIHMBHIYVAJbHBLIX YYacTKOB
OKpyrJaoi ¢opmbl. Kak H3BECTHO M3 JUTEpPATYPHl, CPEeAHAA BeJHYHHA
Y4aCTKOB CaMIOB KpacHOoii mojeBKH cocTaBaser 7300 M2, Beauunia
yuactkoB caMoK — 3000 m? [3]. BoiuHcauM cpeiHuit iuamerp yua-
CTKOB: Yy CaMILOB OH COCTABHT NnpuMepHO 96 M, ¥ caMOK — IpHMEpPHO
62 m. Ecan npu cayuaiinoMm cTeueHHM OOGCTOSTENbLCTB JHHHS JaBH-
JIOK NpoHJeT yepe3 LWeHTPbl YYACTKOB CaMlla H CaMKH, TO B Ilpeje-
Jlax YyuacTKa caMmlla OKakeTcs JIeBATh JIOBYIIEK (ecan OHH BBLICTAB-
JeHBl ¢ HHTepBaJoM nopsaika 10 M), a B npejenax yuacTka caMKH —
TOJBKO IecTh. [IpHHAB pajHyc <«NPHBJEKATEJBHOCTH» IPHMAHKH
3a D M, BbLIYHCJAMM 30HY MOJHOrO H3BATHA: AJ5 JeBATH AaBHJIOK
oHa oKaswiBaercs pasHoit 707 M2, a aas wectn — 471 w2 OrtHo-
lIeHHe 30Hbl H3bATHA KO BCell MJOLLAJH yyacTkKa aasi camua Oyjaer
0,0968, a ans camku 0,157. CnenoBaTtesbHo, caMell MOr Obl HMETh
PABHYI) C CAMKON BepOATHOCTh MOHMKH TOJBKO B CJlyuae, ecJiH €ro
MOJABHMKHOCTb MO Tepputopuu B 1,6 paza Boillle, UeM MOABHKHOCTh
camku. Takum obpaszoM, GoJiee BBICOKHI MOKa3aTeJb BHJIOBA CaMOK
BIOJIHE OOBACHHM YHCTO TeOMEeTPHYECKHMH 3aKOHOMEepPHOCTAMH.
Kpome Toro, ecTb JaHHble, CBHIETEJbCTBVIOUIHE O JOMHHHPOBAHHH
CAMOK JIECHBIX NMOJEBOK 110 OTHOILNEHHIO K OJHOBO3PACTHLIM caMIilaM.
IT0 yCTaHOBJEHO HA cyOApKTHYECKOH TONyJsiiiHd phixKell NoJeBKH
[11], uTo Tak:xke MOMET BJHATH Ha MOKa3aTellb YJ/aBJIHBaeMOCTH,
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KoanyecrBeHHble pas3jHuHsg B BepOSITHOCTH TNMOHMKH CDaBHHBae-
MBIX TPVII, 10 HalleMy MHEHHIO, Jyulle BCero BhIpaxaTp uepes
nokasateab (HHAeKc) 50 Y -Horo ypoBHA H3BATHS OT HAYaAbHOI YHe-
JEHHOCTH TNONYJAILLMH, KOTOPBI MMeeT olpejiesieHHY0 BpPeMeHHYIO
pa3MepHOCTL (B HalleM cjyuae cyTKH). Takxke BO3MOXHO HCHOJb-
joBaHHe IOKasaTtess H30HPaTeJbHOCTH, KOTOPBI SBJSETCS OTHO-
LIeHHeM BpeMeHHBIX HHTEePBAaJOB, 3aTpayHBaeMbIX HaA JOCTHKEHHE
pPaBHBIX YPOBHEH H3bATHA, CPABHHBAEMBIX 110 HHTEHCHBHOCTH BblJIOBA
rpynnuposok. Ilpeanaraemple pabGoune (GOpMyJabl HMEWT BHI

*

:—':’-'5—1 leniir--q;].
In(l—gq;) In (1—g;y)

&0

SdpexktT H30HPATENBHOrO OTJ0Ba He0OXOAHMO VUHUTHIBATH NPH
H3YUEHHH JHHAMHKH YHCJEHHOCTH H MOJIOBO3PACTHON CTPYKTYPH NpH-
POAHBIX MONyJAsALUHH, cOope HCXOAHBIX AAaHHBIX AJfA HX JaJjbHeHLIero
HCMOJB30BAHHSA B HMHTAUHOHHOM MOJAEJHPOBAHHH HJAH 3KOJOTHUe-
CKOM INporHosHposaiuu, as oLeHKH NonyJAALHOHHBIX NMapaMeTpos.
J{eJaTeJbHO HCMNO0Jb30BAaTh BHPTYaJbHbBIe TOKa3aTe/JH, paccuHTan-
Hble IO KPHBBLIM BbLIOBa H3yuaeMmblX rpynm. [Ipu sTom negocratouno
NPOCTOro CYMMHPOBAHHMS AAHHBIX, NOJyyaeMblX mo l—4 guAM oT-
J0Ba, MOCKOJbKY He MOXKeT OblTh YUT€Ha reTeporeHHOCTh HaceJeHHns
o6JaBJHBaeMOH TePPHTOPHH B OTHOUIEHHH BePOATHOCTH TOHMKH
oTAeNbHBEIX (QVHKUHOHAaABHBIX rpyni. CJaelyer ocof0 OTBETHTB, HTO
JaxKe KauecTBeHHble BHPTyaJbHble OLUEHKH, NMOJAy4YaeMble 110 pe3y.ib-
TaM deTrbipex AxeH oTjoBa H GoJiee, HEJAOCTATOYHO TOUHO OTPAXKANOT
peajibHble COOTHOLIEHHS AaO0COJIIOTHBIX BEJHYHH, TOCKOJbLKY OHH
OnocpeaoBaHHO 3aBHCAT OT MJOTHOCTH H TIPOCTPaHCTBEHHO-IEMO-
rpapuuecKoil CTPYKTYpbl NPHPOAHLIX monyasauunii. IlepeBox BHpPTY-
aJBbHBIX TOKa3aTeael B abCOJIOTHBIE BO3MOMKEH TOJbBKO B cJyuae,
KOrja B XoJe OTJOBOB Ollpeje/ieHa ¢ JA0CTAaTOYHOH TOYHOCTLIO IJIO-
aAb 30Hbl BLLJIOBA VYeTHOH JHHHH., ITO CJ0OMKHAH CAMOCTOATEb-
Has npobJema, NOCKOJbKY IJONLA[Ab 30HbLl BHIJIOBA B Kax/I0M KOH-
KpeTHOM cJyuae Oyjaer onpeieisiTbes UEJBIM KOMIIJIEKCOM pasHo-
00pasHplX QAaKTOpoOB (BHALOM, IOJOM, BO3PACTOM, IJOTHOCThIO, OCO-
OenHoctaMH OHOTONA, CE30HOM, MNOroioi, KOPMHOCTBIO YroOAHil

T. A.). Ilpoueaypa skcnepumMenTa mo onpeiejeHnio MWHPHHBI 30HbI
BulJoBa paspaborana B, C. CmupHoBsiM [5]. Hamu om npakrtu-
YeCKH OCYUIeCTBJIeH B IMoJeBOH ce30H 1981 r. npu nmpoBejeHHH yue-
TOB MeJakHX MJaexkonutawmwux Ha lOxuom n Cesepuom Ypaude.
[Tonnas 3ona BuIIOBA MENKHX MJEKONHTAWUIHX KHJIOMETPOBOH JiH-
nHed H3 100 joBywiex cocraBuaa no wHpune 95 M M no naomaiu
npuMepro 10,2 ra. I'lanoTHocTh HaceseHns B NMepHO] OTJAOBOB Obljia
HH3KOH. Toabko TakuM 06pazoM MBI MOJYYHJIH BO3MOMKHOCTBH Olle-
HHTb peaJbHYIO MJOTHOCTb U CTPYKTYPY HACEJeHHS MEJKHX MJEKO-
MHTAIOUIHX (npexjae BCero JjiecHbIX MO0J€BOK) Ha obcefoBaHHBIX
TEPPHTOPHAX FOPHBLIX CKJIOHOB.
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AKALEMMA HAYK CCCP - YPANbCKMKA HAYYHbIA LIEHTP

KONMMYECTBEHHLIE METOAbl B 3KONOrMM MNO3BOHOYHBIX - 1983

O. A. NYKbAHOB, O. ®. CALbIKOB

BNMAHHE YPOBHA YMCNEHHOCTH
HA YNABNMMBAEMOCTE JNECHEIX MONEBOK

Ilpu paspaboTke cTaHJapTHBIX METOJ0B y4YeTa OTHOCHTEJbHOTO
00WJIHsl IPL3VHOB OOBIUHO HE TPHHMUMAETCHs BO BHMMAaHHE 3aBHUCH-
MOCTb YJIABJHBAEMOCTH OT YPOBHS HX uicjaeHHOCTH. Hamauume ke
TakoH 3aBHCHMOCTH BIIOJIHE BepOSITHO, MOCKOJBLKY H3BECTHO, YTO
MHOTHE 3KOJOTO-3TOJNOTHYECKHE MOKA3aTeaH Tphi3ayHoB (pasMmep Hu-
AHBHAYAJBHOTO Y4YACTKA, XapaKTep akTHBHOCTH, A0Js B MONYJALHH
OLICTPOOTJIaBAHBaeMoll pasMHOXKalolleiicss YacTH H 1p.), BJAHSAIOLIHE
Ha BeNHYHHY VJaBJHBaeMmMoCTH ocobeill B JIOBYIIKH, B CBOI oYepejlb
B 3HAUHTE/NbHOH CTENeHH 3aBHCAT OT ypoBusa naotHoctH. [To stoil
INpHYHHE CTaHJAAPTHBIH MNEPHOL N0 BpeMeillH OTJ0BA OKAa3bIBAETCH
JaJleKo He CTaHJapTHBIM 10 YpoBHIO H3bATHA. B pesyawrarte cpas-
HeHHe MoKaszaTesel OTHOCHTeNbHOro oOHAHS, NOJYYeHHBIX 32 CTaH-
NApTHBIH NMPOMEIKYTOK BpPEeMEHH, HO INpH pPasHoH MJOTHOCTH TIpPbi-
3YHOB, B ONpejeaeHHOlt CTeleHH CONpsaMKeno ¢ HeKOTOPHIMH OWHG-
KaMH.

Ilenp nactosimeili paboTel — H3yueHHe naszBaHHoro 3ddexrta H
€r0 OTPa’KeHHs Ha CPaBHHTEJILHOM OlleHKe NoKa3aTtesaeld OTHOCHTEeJb-
HOro OOHJHA, oNpejefeHHbIX 3a CTaHjAapTHHH MepHOJ BpeMeHH
(4 cyTOK) npH pasHblX YPOBHSX NJOTHOCTH JECHBIX MOJEBOK,

Martepuan co6pan B nonepole cezonsl 1978—1981 rr. na I0:xnom
H CepepHoM Ypane (ropa KocbBuHCKHII KaMenn), rae Mbl HCIIOJb-
30BaJIH OJHOPOJHYIO METOAHKY YeTbipeXAHEeBHBLIX OTJOBOB JHHHAMH
13 100 naeuaok. Beero orpaborano Godgee 35,5 Thic. JOBYIUIKO-CYTOK
H OTJA0BJEHO 2331 JIeCHBIX MOJIEBOK,

P\EE" NbTaThl HCCNEeJOBaAHMA

Hamu npoanaausupoBansl 0bo0uieHHble Pe3yabTaThl OTJA0BOB MO
BceMy poay Clethrionomys, MOCKOJABKY JlaHHble TO OT/AEJbHBIM BH-
JaM OKa3aJHCh HeOCTaTOUYHBEIMH 15 Takoro anaau3a. Heemorps Ha
HeKkoTopoe orpydJieHHe MoAX0/a, OH MO3BOJSET BHABHTH HEKOTOPLIE
HauboJiee 00LIHE 3aKOHOMEPHOCTH BLIJIOBA JECHBIX NMOJIEBOK B 3aBH-
CHMOCTH OT VPOBHSI HX YHCJEHHOCTH.

Bece snnnuu mo cymmapHomy otaoBy 3a 4 cytok na 100 soByuiex
Oblii  pasOHTHL HAa MNATE TPYNN N0 TpajgauHsIM  HHCJACHHOCTH
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Tadauuwa 1

XapaKTepHCTHKA BbIAOBA JECHBIX MOJEBOK NPH Pa3JHYHLIX
YPOBHSIX MX YHCIEHHOCTH

Otnon PRI Cr = Ci+a
aa 4 i~ C, CrSem it
CYTOK -t = T L OTJAOR
Ha 100 Et B I‘}K! i i T5{' o 2 3‘; 4
JORY - CYTOR
ex ':]1,5 I?E,E qa.s

Cy=205,7—0,638K; 4432 | 7,27 | 0,68 |0,59310,37910,122| 305

0—15 r=—>0,975; p<0,05

16_30| Cr=226.2—0,561K, | 1695 [23,79| 0,84 |0,461|0,417 0,393 364
r=—0,999; p=001

9145 C€r=90,2—0,430K, 450 |46,63| 1,23 | 0,421 (0,27310,313| 174
r=—10,992; p<0,01

46—60| C,;=212,9—0,382K; 850 | 65,57 | 1,44 |0,269)0,328|0,442| 437
r=—0,992; p<0,01 I

61—75| C€,=522,6—0,395K; 1450 191,24| 1,38 | 0,214 |0,430|0,399 | 1051
r=—0,981; p<0,02

(ta6a. 1). KosnuecTBO HBOTHBEIX, OTJIOBJEHHEIX 3a 4 CyTOK, MNOJI-
BepraJju pacuery no npoueaype Jlecau. [Moayuuau nsath ypaBHeHHH
perpeccuH, COOTBETCTBEHHO YHCJAY INPHHATBLIX HAMH TpajaunuH 4HC-
JeHHOCTH., B KauecTBe KpHTEPHS OTHOCHTEJNbLHOH TMJOTHOCTH OBLJ
MPHHAT BHPTVaJbHBIH TOKa3aTejlb OTHOCHTEJIBHOH UYHCJAEHHOCTH Ha
100 nosymer: K=Ny/n-1009%, rae n— obulee KoJHYECTBO JIOBY-
ek, Ny — o:kHaaeMass YHCJIEHHOCTh MOJEBOK B 30HE BHLJIOBA.

AHa/Iu3 HaMeHeHHs] BeJHYHMHLI YJAB/JIHBA€MOCTH B 3aBHCHMOCTH OT
BHPTYaJBHOrO NMOKaszatens oOHAPYXKHI O4YeHb CHILHYIO OTPHLAETeNb-
Hy1o Koppeasunio (r=— 0,915; p < 0,05; puc. 1). CAsb MexK1y BHP-
TYaJbHEIM I0Ka3aTejJeM IJIOTHOCTH M BEPOSATHOCTBbIO TMOHMKH HMEET
BHA NpaMmoauHeiHoli perpeccuu: ¢=0,627 — 0,0031 K.

M3Bectro [1], uto ¢Bsi3b MeKAY YacTOTOH IOHMKH B OJHOMECT-
HYI0 JIOBYIIKY H IJIOTHOCTBIO MKHBOTHEIX B 30He BBIJIOBA HMeeT KpH-
BOJIHHEHHYIO 3aBHCHMOCTb BMAa f=1—e™*, rje x — cpelHas I.10T-
HOCTb KHBOTHBIX B 30He JelicTBHMA JIOBYIIKH, a f— cpeaHss 4acro-
Ta 34NOJIHEHHS JKHBOTHBIMH JIOBYIUKM B TeyeHHe TPHHATOrO OTPe3Ka
BpeMeHn (HampuMep, 3a oAHH cyTkH). Taxkas Mojelr BepHa B
cayuae, €cJAH INOHMKH XKHBOTHBIX CJy4YaHHBI H HE3aBHCHMBI, a HMX
pacnpejelenue N0 TePPHTOPHH TaKKe noaunnsercs sakony Ilyacco-
Ha. [IpuHuMasg 3Ty MOJes b, HO NMOHHMAas, YTO OHa HECKOJIbKO YIpo-
LaeT pPeajbHYI0 CHTYAIHIO, MbI MOMBITATHCH YCTPAHHTH 3(hGdEKT BO3-
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TaGbnuuma 2

TloTeHuHanbHas BEPOATHOCTb MOMMKH JeCHBIX TOJEBOK NPH Pa3iHYHbIX VPOBHAX
OTHOCHTEIBHOH YHCIEHHOCTH (KOHKYpeHluHs 3a JOBYIUKY YcTpaHeHa)

Ornoe 3a Juu oTaoea

M
4 CYTOK M -C, A
Ha 100 nopy- 3 A A n No= 2 % q K
e K Cy M, Cy M, My— M,

0—15 162 165,0 | 66 | 66,5 | 4432 271,4 0,608 6,
16—30 178 188, 1 96 | 98,8 | 1695 374.9 0,502 22,
31 —45 76 83,2 | 44 | 46,3 | 450 171,4 0,486 38
46—60 175 | 195,9 | 128 (138,7 | 8350 599,3 0,327| 70,
61—75 420 | 495,9 | 330 [374,4 | 1450 1714 ,2 0,289 118,2

T —

pacTaHHs KOHKVPeHUHH MHBOTHBIX 32 JOBYIIKY TPH YBeJIHUEHHH HX
NJIOTHOCTH. B nmporuBHoM ciyuyae MOrJ0 BO3HHKHYTh MHEHHE, YTO
CHHIKEHHEe BepOSTHOCTH MOMMKH C yBeJHYeHHeM [IJIOTHOCTH oOrnpeje-
JgeTcsi TOMbKO JIHIWb 3PQEKTOM POCTa KOHKYPEHIHH 3a JOBYUIKY.
Korga »xupoTHoe ronagaercst B JOByUIKY, OHa cpafaTtbiBaer, B pe-
3yJbTaTe B X0J€ OT/JOBOB KOJHYECTBO HAaCTOPOMEHHBIX JIOBYILEK
YMEHBIIAETCH, YTO CHUXKAST MOTEHIHAJBLHYIO BepOSATHOCTL BLIIOBA
OCTaBILHXCA B 30He JeHCTBHA JHHHH JMKHBOTHBIX B TeYeHHe CYTOK.
Haubonee cuibHO 310 NposiBasieTcst NPH BLICOKOH MJIOTHOCTH HaceJe-
Hust. [ToTeHuHasbpHAas BeposiTHOCTHL BHIIOBA MorJa Obl peasiH30BaThCH
TOJBKO B cly4ae HenpepbiBHOH pafoThl BCeX JIOBYIIEK B TeUeHHE CY-
ToK. B. C. CmupHoB [2] paccmorpes AaHHYI0 CHTYallHI0O H TOKasal,
YTO MOTeHIHaJAbHAas uyactoTta Nonajadus (B tepMuHodordu B. C. CMmup-
HOBA — [OCEUIAEMOCTL) MoMeT ObITh OlnpefeneHa MO YHCAY JaBHJOK,
OCTaBLIMXCA B TeYeHHe CYTOK HaH Jodoro YCTaHOBJIEHHOrO OTpe3Ka
BpeMeHHM HeTpoHyThiMH. BeiuuuHa nocemtaeMoctH Moxer OblThb pac-
cuHtaHa mno dopmyae M=In(n/n,), rie 7 — YHCI0 BBICTABJICHHBIX
JIOBYIIEK, a ny— YHCI0 HecpaboTaBulnX, HETPOHYTHIX. BennunHa M
MOKa3blBaeT, KakoBa 4acToTa NOTeHIHAJbHOro NonajaHHd MHKHBOTHBIX
B JIOBYIIKY IIPH HX ONpejejeHHON peadbHOH nonajaeMoctH. B oriu-
YHe OT pealbHOH IlONafaeMOCTH [OTEHIHAJbHAs CBA3aHa C NJ0T-

&
HOCTBIO MPSMOJHHEHHON 3aBucHMOcTbi0 BHla M=gqg-N, rae M — no-

TeHIHA/IbHAf YacTOTa 3aMoJHeHHs JOBVIIKH, E-—nDTEHuHaﬂbHaﬁ Be-
POATHOCTH MONAJAHHA KHBOTHBHIX B JaBUJI-
Ky, N —ofiuee KOJIHYECTBO IKHBOTHBIX,
OOHMTAIOMMX B 30He JNeHCTBHS JIOBYIIKH. g
Pacuerst M npuseaennl B taba. 2, noreH- 46+

A

IHAJBHOE KOJIHYECTBO KUBOTHHIX M, KOTO- 25t

Puc. 1. 3apncHMocTh MeXAy NoKasaTelnem
YJAaBJHBAEMOCTH ¢ H BHPTYaJLHBIM NOKazaTe- 42 W ﬂ'ﬁ;ﬁ
JIeM OTHOCHTEAbHOrO o0HaHA K. :
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PEIX MOMKHO OTJIOBHTL B TedeHHe oNpejleeHHBbIX CYTOK, ONpenesieTcs
Kak npousseleHHe M Ha obuiee KOJHYECTBO 3aJeHCTBOBAHHBIX JIOBY-
wek. Jlasg onpeneieHus NOTeHUHANALHOH BepPOATHOCTH NOMMKH Haxo
OUEHHUTh OHAAEMYI0 YHC/AEHHOCTh MKHBOTHHIX B 30HE BBIIOBA fi JIOBY-
wexk. B jpanHom cayyae ona Moxker ObiTh oOnpeaeseHa 1O MeTORY
ABYKPATHOr0 HCHOJIL30BAHHA HHJIEKCA.

[Ipusenem pacuer N (omujgaemoll 4HC/JIEHHOCTH) s KJjacca maoT-
HoctH 61 — 75. Bo-neppuix, HeoOXoAHMMO ONPeNe/HTL NOTEHIHANABHOE
KOJHUECTBO JKHBOTHBIX (JIECHBIX MOJEBOK), KOTOPLIe MOIVIH TOCETHTb
1450 nopymiek B TeueHue MePBbIX CYTOK OTJOBA:

My=In-".n=In 220 _.1450—=495,9.
n, 1450—420

A
M, sABasiercs uHIeKcoM nocemiaemMoctH 1450 sopyuiek 3a nNepsbie
cytku. [locie uabATHS 43 30HBI BLWIOBA JHHHH 420 nojeBOK JaHHBIH

A E
HHAEKC cHH3uAcA jgo M,=In TEEIEL, 1450=2374,4. [1aaee cocTaB/isieM

NnpocTeiyio 1ponopiuHio
Nﬂ g Ilﬁ'l,
C,— (M; — M,).

B sroii nponopunu C; — KOMHYECTBO IPLI3YHOB, 100LITHIX B lIE€PBBIH I€Hb,

otkyaa No=C, - M,/ (M, — M,)=420-495,9/(495,9 —374,2)=1714,2. Ta-
KuM 006pa3oM, B 30He JeicTBusi JuHHH M3 1450 JoBymek o06HTaIO0
1714 necHslx noJepok. Torjga noreHuHadeHash BePOATHOCTE TTOHMKH

Kama0il TOJEBKH paBHa q—:ﬁi,f'hr’nzfl%,g;'lT14,2——=D,289. Ipyrue no-
TeHIHAJbHbIe MOKa3aTe/]H BepPOsSTHOCTH MOHMOK, paccYHTaHHBIe aHaslo-
rHYHBIM oOpasoM, npueBeieHsl B tabi1. 2. Kak BHAHO, M B 3TOM CJy-
yae Me;KJAy BHPTYaJdbHBIM I[OKa3aTeleM OTHOCHTENbHOH YHCJIeHHOCTH
H MOTEHIHAJbHOH BEePOATHOCTHIO TNOMMKH CYUIECTBYET OYeHb TecHad
OTpHIATeNbHast 3aBHcuMmocTs (r—=— 0,948; p < 0,02), onuckiBaemas
ypaBHeHHeM perpecchu Buaa ¢=0,586 — 0,0028K.

H3IMeHeHHA YNaBnHBaeMOCTH NONEBOK
E TEYeHHMe 4eThipex AHEeW OTnoBa

[Tpumensss ¢opmyay Llunnuna [1], MBI paccunTaldy BepoOATHOCTH
NOMMKH I/l Kax[A0oH CMeXHOH napbl jAneH IepHoja OTVIOBOB ¢§=
=(C; — C;4,/C;, rpe C;— KOMHUECTBO IKHUBOTHBEIX, AOOBITHIX B [-H
JeHb 0T/10Ba, § — BEPOATHOCTL MOoMMKH. Paccuuranubie no 3tol dop-

56



Pue. 2. 3aBHCHMOCTE MeX1y JHeM OTJIOBA H
TIOKa3aTeeM YJABJIHBAEMOCTH MNpH  CJAeLyio-
ILHX TPajiauiax YHCJEHHOCTH:

A—opr 0 go 45 w 5 — o1 46 go 70 na 100 nopyvinex
3a 4 CYTOK.

MyJie BEpOATHOCTH NpHBeleHsl B Tabad. 1.
[pu pacuere ATSL PasqMUHBIX [pajaluii
OTHOCHTEJIBLHOH 4HC/IeHHOCTH Obliio  yera- -
HOBJEHO HAJTHUHE JBYX T1POTHBOMOIOMKHbIX /S RORLeT Gl e
NpoLeccoB M3MEHEHHsT BEPOSATHOCTH I10-
HMKM B Xole O170BOB. Tak, NMpH rpajauusgx OTHOCHTEJILHOH HYHCJ/eH-
Hoctd ot 0 no 45 (B cpeanem 12,8) nHa [00 JoByuieK BEpOATHOCTD
NOWMKH B TeueHue 4 CYTOK MNocTteélleHHo cHumxaercs (r—=—0,713;
p < 0,05; puc. 2). CHuKeHHe BEPOATHOCTH NMOUMKH OT BpeMeHH 3allH-
CEIBAETCHA ypaBHeHHeM perpeccHH BHia ¢=0,644— 0,108¢, rae { —
JeHb OTJIOBA.

[Ipy rpajauusax Ke OTHOCHTeNBbHOH uucdennoctH ot 46 go 75
(B cpemnem 64,5) na 100 noByuiek, wsbl HaOmowojgaeMm  [POTHBOMOMONK-
HBIH XapakTep H3MeHEeHHS BePOATHOCTH NOHMKH B TeyeHie OTJOBOB.
IIpu 3THX rpafauHAax BeposiTAOCTL MOMMKH JI€Hb OTO AHS [MOBbILIAET-
ca (r=-10,866; p < 0,05 cm. puc. 2). B naHHOM ciydyae 3aBHCH-
MOCTb BE€POSITHOCTH NMOMMKH OT JHSI OTJIOBA ONMHCLIBAETCA YPaBHEHHEM
perpeccun Buaa g=0,1234-0,080¢.

OTpaeHMe PasNHYHONW YNaBNMBAEMOCTH MONEBOK
NpM Pa3HOW NNOTHOCTH
Ha MOKAa3aTenAX OTHOCHTENbLHOro oSHaMA

YeranoBaennsolit HaMH 3(pdekT oTpHUATENLHONH 3aBHCHMOCTH Be-
POSATHOCTH TMOHMKH OT MJOTHOCTH HACeJeHHs NoJeBOK B 30HEe BLLIO-
Ba JIUHHH CYUIECTBEHHO CKa3blBaeTcsi Ha CPaBHEHHH OIEHOK OTHO-
cHTeabHoro obuana. B tada. 3 npuBeleHs H3IMEHEHHA COOTHOILEHHS
OTHOCHTEJILHBIX MoKasatejeil oOuaua na 100 snoByuwiek B Xoje MHO-
roJAHEBHOrO BbLIOBA. IMNHPHYECKAs CTPYKTYpa OTJ0OBA NPH PasHeIX
rpajaiusax MJA0OTHOCTH, KoTopasi Oblaa paw'rumlm HAMH MO CYM-
MapHOMY 11IIC'I“|. JKHBOTHBIX, A00bITEIX 3a 1, 2, 3, 4 cyTOK, cyas mo
KPHTEPHIO %%, HE COBMNAajJaeT C TEDPETH‘!ECn{}H crp} KTYpOH. OTHOCH-
TeJbHbIH NMokKaszaTeab OOHJHA B 3TOM CJayuyae J0CTOBEPHO CMelleH
Mo cpasHeHHlo ¢ oOxHAaeMblM. MHbIMH cioBaMu, OTpHILATE bHASA
KOPpeJsillHA MokasaTes VJaBJAHBAaeMOCTH OT NJOTHOCTH HaceJeHHH
B 30HE BHIJIOBA NMPHBOAHT K 3aHHMKEHHIO pasHHllbl (KaK OTHOCHTEJb-
HOH, TAK H a0COJIOTHOH) MO MOKAa3aTeasaM OTHOCHTEJAbHOH YHCJeH-
HOCTH, KOTOpble OBIIH OnpejesieHbl NpH pas3ubix naoThHoctsx. Pac-
CMOTPHM 3TO Ha KOHKpeTHOM npumepe. CpaBuHuBas /1Ba NokKasartens
OTHOCHTeNbHOTO obuaus (3,65 u 28,97), nosyuennbie NpH rpaja-
uAx naothoctd 0—I15 u 61—75 cooTBeTCTBEHHO M PACCUHTAHHLIE
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Tatauua 3

HameneHHA COOTHOWEHHH MoKasaTenedl OTHOCHTENBHOH YHCIeHHOCTH

B TeueHHe 4 CYTOK OTIOBA H 3HAYHMOCTbH HX OTIHYHH

OT OYWKHIAEMOTO T KPHTEepPHIo X2

CyvmMapHoe KoaHd, AoOBITHY HHBOTHRIX
Ornos 3a 2a i eyToK:. ragf—1, 2, 3, 4
4 CYTOK N
Ha 100 nopy- B
e 1-it genk 2-1t genk - peln 4-f neHb
0—15 162 (16,0)* 228 (13,6) 269 (13,0) 305 (13,1) | 322,4(11,4)
16—230 178 (17 ,6) 2?4{1{3.4) 33{]{15,9} 364 (15,6) 4[}3,2{14,2}
31—45 76 (7, D) 120 (7,2) 152 (7,3) 174 (7,5) 233.8 (8,2)
46—60 | 175(17,3) | 303(18,1) | 389(18,7) | 437(18,8) | 557,3(19,6)
61—75 420 (41,5) 750 (44, 8) 938 (45,1) | 1051 (45,1) | 1323,0 (46,6}
xe 36,6 18.6 e 2T 13,2
Ell'f=4; i) < 0,001 < 0,001 < 0,05 < 0,05

* B ckolKax — 9% oT ofilero KoapyecTBa Jo0WMTHX B {-# acHb,

Nno MepsoMy AHIO OTJ0BA, Mbl MOXKEM OTMETHTb, YTO OHH OTJAHYAIOTCH
B 7,9 paza. C nonpaBkoH Ha KOHKVPEHIIHI 3a JIOBVIIKY pasHHlLa
OGyaer yike cocTaBasATh 9,2, HO NIpH 3TOM peajbHOe COOTHOIIEHHEe
BHPTYaJbHBIX [O0Ka3aTeJeil, paccuHTaAHHBIX H3 ypaBHEHHil perpec-
cuu, cocraut 12,6, Takum obGpasom, onpejesnenHas TpaaHULHOHHBIM
cnocodbOM pasHHLla OTHOCHTEJNbHLIX TNoKazaTeseid npu OoJgee moja-
pobnoM paccMOTpPeHHH oKaablBaeTcda 3annmennoil B 1,6 pasa.

O6cyaeHHe pe3ynbTaTos

ITpH H3yyeHHH 3aBHCHMOCTH BepPOSITHOCTH NMOMMKH OT BHPTYAJb-
HOro NMoKasaTeJss OTHOCHTEAbHOro oOHJAHA HaMHu ofHapyKeHa TecHas
OTPHILATEbHASA KOPPEJsiliHA MEM/JIY 3THMH nepeMeHHbIMH. MoKHO
Obljio OBl NPeANOJOXHTL, YTO €IHHCTBEHHAs I[PHUHHA CHHIKEHHST
BEPOSITHOCTH MOMMKH C VBeJHUYEHHEM IMJOTHOCTH HaceJeHHs KHBOT-
HbIX — POCT KOHKYPeHIHH 3a JOBYWKY. OAHAKO U NPH HCKJIIOUEHHH
BANAHNS 3(QdeKTa KOHKYPEHIHH YCTaHOBJEeHHAs CBA3b COXpaHseTes..
Panee anajornunble pesyabTaTsl Oblan noayuenst B, C. CMupHO-
BbIM [2] npu oOpaboTke AaHHLIX MO BECEHHHM M OCEHHHM OTJIOBaM
JeCHBIX T0JIeBOK B 3anoBeinnke «/lenexkun Kawmenb», koraa npu
6osiee BLICOKOH OCeHHEll YHCIEHHOCTH JieCHble NMOJeBKH UMean GoJee
HH3KYIO BEPOATHOCTb NMOHMKH, YeM B BeCceHHHI Nmepuoa HH3KOI umc-
JeHnoctd. PacueTwl, nposeienHble HAMH 10 JHTEpPATYPHLIM JlaH-
HbiM [4], mposeMoHcTpHpoBaan TOT XKe 3QPeKT y poikKedl NoJeBKR
(r=—0,902; p<<0,02). bBuusm [3] KkoHcTaTHpOBaJ, u4TO y BHAA
Microtus townsendii npu OT/10Bax B JKHBOJIOBKH B roj craja 4YHc-
JIEHHOCTH Ha0J110/1a/lock YBeJHYeHHe BeposATHOCTH MNOHMEH ¢ 65
10 81—95%. Ilostomy JorHuHbl MOHCKH NPHYHH TaKoli CBA3H B
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H3IMEHEHHAX HEKOTOPBIX HEPT 511{].1DFPIH, BJHAKWUNIHX Hd BCJHYHHY
BEPOSTHOCTH TOHMKH MPH H3MEHEHHSX NJOTHOCTH HAceJeHHdA. ITo
MOXKeT OBITh H 3aTyXaHHe [pouecca pa3MHOMEHHS 110 Mepe pocta
MNJOTHOCTH HACEJEeHHUs, H yBeJlHUeHHEe J0JH MHIPAHTOB, H H3BECTHOE
CHHIKEeHHEe MOJABHMKHOCTH MOJIEBOK N0 Mepe pocTa MJAOTHOCTH, 4TO
Mpeaynpex/aerT MOBbIIIEHHYD CTPeCcCHPOBAHHOCTE JKHBOTHBIX. B Ka-
KOH-TO Mepe MOKeT BJHATH H Cce3oHHas, M rojoBas JAHHAMHKA
ofecrneueHHOCTH TOJEBOK KOPMAaMH, MOCKOJbKY IPH MeHblied obec-
MEeYEeHHOCTH TMOJEeBOK KOPMOM HX NOABHMKHOCTbL Bo3pacrtaer. Heabss
He YUYUTBIBATH JAMHAMMKY YHCJEHHOCTH ObICTPOOTNABAHBAEMBIX H
MeJIEHHOOT/JIABJHBAEMbIX TPYINIPOBOK, NOCKOJBLKY C YBEJHUEHHEM
o01ieli YHCJAEHHOCTH Hace/eHHsl B JETHHH NepHOJ NMPOHCXOJHMT CHH-
JKeHHe UHCJIeHHOCTH IepBbIX H pocT — BTOpbIX. Bee nmepeuncienubie
H HEKOTOpble Apyrue MpPpHUYHHBI B CBOEHl COBOKYIHOCTH BeIVT K IIO-
ABJEHHI0 OTPHUATEJNbLHOH 3aBHCHMOCTH NJOTHOCTH HaceJeHHA H
BeJIHYHHbLl BEPOATHOCTH MOHMKH, K vBeauuenunio nmepuoia 50 Y% -Horo
H3BSATHS ¢ POCTOM IJIOTHOCTH.

[IpeacraBider HeCOMHEHHBI HHTepeC H3MeHeHHe BepPOATHOCTH
NOHMKH B XO[€ OTJOBOB B 3aBHCHUMOCTH OT IepBOHAYAJLHOH IJIOT-
HOCTH. [1pH HH3KHX M CpeaHHX VPOBISAX MJOTHOCTH NOKasaTenab yJo-
BHCTOCTH M30 JHA B AeHb najaeTr, 4yTo 0ObACHUMO H3MEHEHHeM CO-
OTHOLIEHHST MeXKIy ObICTPOOTJAAaBINBAEMbBIMI H MeIJAEHHOOT/iaBJH-
BAeMBIMH TPYNNHPOBKAMH, KOTOPOE HEYKJOHHO MEHSIeTCS B NOJIb3Y
MocJdeJHHX B XO/J€ OTJAOBOB, 4 3TO B CBOK ouepelb CHHIKAeT Bepo-
SATHOCTHL MOHMKH MMOJEBOK Ha 00/1aBJHBAEMON TePPHTOPHH.

[Ipu BbicOKOIl nepBoHaya bHONR YHcJAeHHOCTH HabJl01aeTcs Npo-
THBOMOJIOKHBIH 3QPeKT H NokKasartedb VJaBJIHBAEMOCTH JleHb OTO
JIHSI Bo3pacraer. DTO MOKHO OOBACHHTBE HCX0AS H3 3aBHCHMOCTH
MEMKAY MJOTHOCTBIO H YPOBHEM IOJABHMHOCTH KHBOTHBIX. [1pH H3B-
ATHH 3HAUYHTEJBHOIO0 KOJHYECTBA JKIBOTHLIX (B NEepBYIO ouepeab Oco-
Oeil cTapliiX BO3PACTHBLIX TPYIN) MOABHAKHOCTE OCTABIUIHXCS 3BepPh-
KOB MOBLILIAETCH, YTO CBA3aHO € BO3MOMKHOCTBIO PACUIHPEHHA HX
HHIHBHAYAJBHBIX VYHACTKOB H CHHXKEHHEM Df}ILI.EI':l CTpeCCHPOBaHHO-
CTH.

[Ipu obGcyxAeHHH JABYX IOCJEIHHX NYHKTOB Mbl HMCXOJHJH H3
NPEANOJOKEHHA O He3HAUHTEJBHOCTH VPOBHEll MHIpaluHH Hccaepye-
MBIX MOJIEBOK B TeHeHHe YeThipeXxcyTouuwsix oTJoBoB. Ecan no mepe
HAKOMJIEHHs MaTepHaja 3HAYUMOCTh 3(PQPeKTOB 3IMHrpalHH H HM-
MHIpanHH 6}-’;I_ET YCTAHOBJICHd, TO 3TO BHECET ONpeidc/JICHHBIEC KOpP-
PEeKTHBBL B MOJIY4EHHBLIE Pe3YJAbTATHL.

Ilepeuncaenneie 3dhekTel HeOOX0AUMO VUHTHIBATH NPH CpaB-
HEHHH MokKasaTtesell OTHOCHTENbHOTO 00WAKS, NOJYYAeMbIX NPH pas-
HBIX MJa0THOCTAX, s 3TOTO caeiaveT noJib30BAThCH OTHOCHTEAbHBIM
nokKaszatejeMm OOHJIHA, paCCUMTAHHBLIM M3 VpaBHeHHI perpeccuu Jlec-
JIH, MOJYYEHHBIX MO JaHHBIM OTJIOBOB B Te€UeHHE HECKOJIBKHX ITOCJIe-
nopatesibHeIX AHel. Ho nauGonee tounbiMu OyayT oueHku, 6asu-
pywouLHecsi Ha abCoMIOTHBIX TMOKAa3aTedsX MJIOTHOCTH H3y4YaeMblX
BH/I0B.
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AKADEMMA HAYK CCZP - YPANBCKWMKM HAYYHBIA LIEHTP

KONMYECTBEHHbLIE METOAbl B 3KONOrKMM MO3BOHOYHBIX - 1983

B.C.BE3ENL, T.C.EFOPOBA, 3.I.MNOTKO

KPHTHHECKME YPOBHH TSDKENLIX METAJUIOB
B OPrAHW3ME TPLEISYHOB
M OLEHKA COCTOAHMA NONynauMH

B nacrtosiuee Bpems ocob0 OCTPO CTOHT BONPOC O KOJIHUECTBEH-
HOM MNPOTHO3€ MOCJAEILCTBHH 3arpA3Heliss NPHPOJHOH Cpejbl TsKe-
JbIMH MeTtasaamu. HeoOxonumocTe rpynnoBelx (MomyasiiHOHHBLIX) !
OLeHOK 3((hEeKTOB TOKCHYECKOrQ JeHCTBHA 3THX BeLLecTB 00ycJoB-
JieHa CJIeYVIOUHM:

1. TnoGanbublil XapakTep 3arpsasHeHHs TNPHPOAHOH cpeisl NpH-
BOJIHT K NPaKTHYECKH OAHHAKOBbBIM YPOBHSAM BO3JEHCTBHA Ha 3Ha-
YUTEJbHLIX TEPPHTOPHAX, T. €. Ha 3HAUYHTEJbHbIe BbIOOPKH pacTH-
TeJbHbIX H JKHBOTHBIX OPraHu3MoB. B 3THX yCJOBHAX HEBO3MOKHbI
H, BEPOATHO, HeleecooOpasHbl HHAMBH/AYAJbHbIE OLEHKH VpoBHEeH
BO3/IeHCTBHA H CTeMEeHH MOopPaKeHHH.

2. B paccmarpuBaemoil npobJeme pellaioliiee 3HayeHHe HMEOT
HH3KHE VPOBHH TOKCHUYECKHX METaJlJ0B, BO31eHCTBHe KOTOpPBIX He
CONPOBOMKAAETCA YETKO BbiDAMKEHHBIMH crleuu(HUecKHMH NpH3HaKa-
MH nmopazkeHHsa, Peub naeT o HecneUH(pPHUYECKHX NPOABJAEHHAX HHTOK-
CHKallHH, T. €. PaKTHYECKH O JOHO30JOrHYeCKOH AMarHoCTHKe — pac-
MO3HaBaHWH COCTOSIHHA OpPraHH3Ma Ha rpaHH HOPMBLI H I1aTOJIOTHH.
[Tpn 3TOM OTKJOHEHHE OJHOFO HJM HECKOJIBKHX ToKasaTesel, Xxapak-
TePH3VIOUIHX COCTOAHHE KOHKPETHOrO OpPraHHsMa, OT HeKOTOPOH cTa-
THCTHUYECKOH HOPMbl €ille He MNO3BOJAeT 0OJHO3HAYHO AHATrHOCTHPO-
BATh HAJHYHE IOpaxeHHHA, MOCKOJLKY HaldJwaaeMble OTKJOHEHHS
MOryT OBITh CBS34aHbI C €CTEeCTBEHHOH BapHabesbHOCTBIO (H3HOJO-
FHYECKHX, OHOXMMHYECKHX H JApPyrux ocobenHHocTefl opranusMa.
Paccmotpenne 3THX e 3(p¢eKToB, OTHECEHHLIX K J0CTATOMHO Npej-
CTaBHTEJbHOH BbIOOPDKE OpPraHH3aMoB, OOHTAIOULIHX B TOMKIAECTBEHHBIX

! 3iecs H B jAajbHelimeM M He NpHIcpAHBaACMCH TPAAHUHOHHBIX 3KOO0TH-
yeCKHX MNOHATHH MONYJIALLHH. Peus uaer o FPpYINOROM BOZAHCTBHH TOKCHUYECKHX
dFCHTOBR Ha [OOCTATOMHO MHOMOMHCJEHHBIE KOHTHHTEHTH AMHBOTHRIX H PacTHTENb-
HHIX OOBEKTOB, OOHTAIOUINX B TOMACCTEEHHBIX VCJOBHAX H NOABEpPraloulHXcs pap-
HOMY TOKCHYECKOMY BO3JeHCTBHIO., MBI CUHTAJH BO3MOMKHBIM HCNONB3OBATH ITOT
TEPMHH, NMOIYEPKHBAA TeM CaMBM, 4TO peYbs HOET O BO3ACHCTBHH Ha HL‘HUTHpMﬁ
CTPYKTYPHBIH KOMIIOHEHT NPHPOAHLIX 3KOCHCTEM, NMOPaMeHHe HJIH YacTHUHOE H3Me-
HeHHe B (pYHKUHOHHPOBAHHH KOTOPOro HeH30e:KHO OTPA3HTCH Ha COCTOAHHH 3KO-
CHCTEMEI.
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VCJIOBHSIX W IO/Beprarolmxcs 0JHHAKOBOMY TOKCHUECKOMY BO3€H--
CTBHIO, MO3BOJIAET FOBOPHTH O HEKOTOPOH TPYNIOBOH HOPME H CTe-
MeHH MOpayKeHHs, ecjJi CYHTATh TaKyl BHIOOPKY (NONyJsLHIO) €1H-
HLIM OHOJIOTHUECKHM O0BeKTOM.

3. [lockoabky PyHKUHOHHPOBaHHE NMPHPOJAHBLIX IKOCHCTEM IEJIH-
KOM OIpeiesieTcsl COCTOSIHHEM BXOJSMIIHX B €e cOCTaB NMONyJsIHH,
TO H CTeNneHb NopaxKeHus OT1eJbHBIX NMONYJISAILHOHHBIX TPYIINHPOBOK,
Bhi3biBAeMas aHTPONOreHHLIM 3arpsisHeHHeM IPHPOJIHOH cpelbl, fAB-
JseTcsl B KOHEUHOM cueTe onpejeqsiouieii B cyabbe caMol 3KOCH-
CTEeMBb.

PaceMOTpHM MONYJASAUHID KHBOTHBIX, ODHTAIOMIHX B VCJIOBHSX
NOBBLILIEHHLIX YPOBHEH 3arpasHsiolX BeulecTB. Peakuusa oriedb-
HLIX MKHBOTHBIX Ha BO3/1elCTBHE BHEIIHEro TOKCHHUecKoro ¢akropa
B 3THX YCJOBHAX XapaKTepHayeTcs oOlpeleseHHbLIMH NpH3HAKAMH
HHTOKCHKAIHH ¢ pasauuHoil crenenblo BeipaxennocTH. [logobGuoe
pasjuuHe B YYBCTBHTEJNBHOCTH OPraHH3MOB, COCTABJAKLIHX €IHHYIO
HONVAALHIO, 00YCI0BICHO CAeAYIOULHM:

1. Hecmotrpsi na raobanbHblii XapakTep aHTPONOreHHOro 3arpss-
HeHHsI, eCTeCTBEHHAa IPHPOAHAs cpela oOHTAHHA KHBOTHBIX Xapak-
TEPH3YeTCAd MO3aHWUYHOCTBID MoJel BO3JelicTBHA, BBI3BAHHOH JaH]-
wa@THBIMH 0COOEHHOCTAMH paccMaTpHBAeMOro pernoHa, MO3auy-
HOCTBLK) PACTHTEJNBHOIO MOKPOBA, 0COOEHHOCTAMH 3KOJOTHH JKHBOT-
HBIX H T. I.

2. UuausuayanpHbie OTJAHYMS HHTeHCHBHOCTell ofMeHHBIX npo-
ILECCOB V JKHBOTHBIX NMPHBOAAT K HEOJHHAKOBHIM YPOBHAM HAKOIJIe-
HHA TOKCHYECKOro MeTaJjja B TKaHAX KHBOTHBIX, OOMTAaIOUHX B
TOX/JECTBEHHBIX YCJIOBHAX.

3. OTBerHas peakliis HA NOBLILIEHHOE COJEpKAaHHE TOKCHUYECKO-
ro MeraJjJjla B TKaHsX Ha Jw0boM vpoBHE PYHKUHOHHPOBAHHA opra-
HH3Ma HOCHT HHIHBHIAYaJbHBIH XapaxTep, onpejejsis pasidHYHYIO
BbIPAXKEHHOCTh NMPH3HAKOB HHTOKCHKAUMH V OT/JEJbHbLIX OPraHH3MOB
MPH paBHBIX YPOBHAX HAKOIJEHHA 3arpsA3HHTERIA.

Taxkum obpasom, B nmonyasnHu, oOHTaOUIEH B VCJIOBHAX TOBBI-
IIEHHOr0 YPOBHA TOKCHYECKHX BELLECTB, HMeeTcs cBoeoOpasHbIi
CIeKTP OTBETHLIX peakUHi OpraHH3MoOB, KOTOPLIH MoxeT OblTh ONH-
CaH ONpejeeHHbIM 3aKOHOM CTaTHCTHYeCKoro pacnpejenenus. Or-
BETHAS peakllHd OpraHH3Ma Ha BHeLINee TOKCHUEeCKOe BO3jleHcTBHeE,
XapakTepHoe [Jd eCcTeCcTBeHHOr0 B3aHMMOILEHCTBHA OpraHMaMa o
BHEIIHEeH CpenoH, M CIBHIOB, BO3HHKAIOUIHX NPH TakKoM Bo3jaelcT-
BHH H CBUIETEJbCTBYIOULHX O HAPYLIEHHH (H3HOJOTHUYECKOH HOPMBI
M nepexoae B NATOJOTHUYECKOE COCTOsHHE, MOAPa3yMeBaeT OLEeHKY
(DYHKIHOHAJBLHOTO COCTOAHUS OPraHH3Ma (no cepuH (pYHKILHOHAJb-
HBIX, (U3HONOrHUeCKHX, OHOXMMHMYECKHX, a TakKxKe M APYrHxX Tec-
TOB) .

CaeloBare/ibHO, HA MEPBOM 3Tane pedb J0JMKHA WJATH O AMarHo-
CTHKE COCTOSIHHA OTAeJbHOTO OpranHiMa no NPHHUHNY «HOpMA —
MaToOJOTHA» C MOCJAEAVIOINIHM MepeXo/J10M K OleHKEe KOJIHYecTBa <«II0-
PaKeHHbIX» KHBOTHBLIX B MONYJISLHH.
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AHarHoCTHKa COCTOAHMA «HOPMa-NarTonorMan

CoBpeMeHHble TOKCHKO-THTHEHHUYECKHEe MOAX0/Abl K ONpejeeHnis
NOPOroBbulX (AeHCTBYIOUIMX) 103 TOKCHUECKHMX BelecTB, T. €, 10 Cy-
IIeCTBY JHATHOCTHKA COCTOSIHMS «HOpPMa — MATOJNOrHs», OCHOBbLIBA-
IOTCS HA KOHLENUHH MOPOroBOCTH BPeAHOTo AeHCTBHS 3arpsi3HHTEIs.
Ilox HOpMOH caeiyeT NMOHHMATb HE TOJIbKO COBOKYIHOCTL CpejHe-
CTATHCTHYECKHX 3HAYeHHH, OCHOBHBIX M BamHeHHX (yHKUHOHAIL-
HBIX TIOKasaTesieil, XapaKTepH3YIOLIHX COCTOsIHHEe opranuama, HO H
cpejlHee OTKJOHEHHe OT 3THX 3HAUYeHHH, CBA3aHHOE HE TOJNbKO C Me-
TOJHUYECKHMH TNOrpellHOCTAMH H3MepeHHs [oKasareJieil, HO H B
OoJibliell cTeneHH ¢ HHAMBHAVAJAbHOH H3MEHYHBOCTBLIO NMAapaMeTpoB.

Haue Bcero B KauecTBe A0NYVCTHMOH HOPMbI IPHHHMAECTCA jJHana-
30H, paBHBEIH ABYM CTaHA1apTHbIM oOTKJoHeHHAM (M-o42c), BbIXOX
3a npelejibl KOTOPOro AHATHOCTHPYeTCA Kak MNposiBjeiHe MaToJo-
rin. B psajge cayuaep JoBepHTeJAbHBIH HHTEPBAaJ HOPMbI onpepes-
eTcsi npu noMouu Kpurepust Croiogenra M--im, rae m — ownOKa
CpeiHero, a KOHKpeTHOoe 3HaueHHe napaMerpa ! HAXOAAT € VYETOM
yucsaa HaOJW0OAEHHH H NPUHATOrO VPOBHS J10BEpPHTEJbHOH Beposit-
HocTH [12].

lloa00HBIH MOAXO0L K OLEHKE HOPMbI N0 KAXI0MY H3 BbIOpAHHBIX
noKasateseH elle He Olpele/sieT HOPMAJbLHOIO CTAaTyca OpraHu3Ma
KaK 1eJiorg, NOCKOJbKY HOpMaJbHOE COCTOSIHHE B 11€J0M He CBO-
JAHTCS K NMPOCTOH COBOKVIIHOCTH YaCTHBIX HOPM OTHEJBHLIX MOKA3&-
teqaeil. Yem OoJablie noxkasartedeidl VUHTBIBAETCH, TeM MeHblIe Bepo-
ATHOCTh OOHAPYMHTh HX BCE€X OJHOBPEMEHHO B nperenax BoiOpaH-
HOTO [1HANA30HA HOPMBL Jaxe IPH OTCYTCTBHH TOKCHYECKOIO BO3-
aeicreust [2]. M, naobopot, OTKJOHEHHE HEKOTOPOil uacTd Nnokasa-
TeJiell 32 npejesl HOPMbL elle He onpejeqseT 0JHO3HAYHO HaAHuHe
NaToOJOrHYeCKHX CJABHICOB V KOHKDETHOTO OpranHsaMa.

Ob6cyxaaemas npobJema rpaHHIlbl HOPMbI CBfi3aHa € BO3MOMK-
HbIMH HMHIHBHAYaAJbHLIMH KOJe0aHHSAMH IOKasarteJeill COCTOAHHSA
opranusma, HabuogaeMbIMH V HHTAKTHBIX KHBOTHBIX. OaHako no-
HATHE HOPMEI M €€ TpaHHllbl HepaspbiBHO CBS3aHO ¢ BO3MOMHLIM
TOKCHUECKHM AeHCTBHeM Ha opranusM. EcrecTBeHHO, UTO VCTAHOB-
JIeHHe KOppeJdsiUHOHHBIX CBf3€H MeXI1y YPOBHAMH TOKCHUECKOTO:
BO3/ICHCTBHA ' COOTBETCTBYIOLIHMH II0Ka3aTeJqsiMH COCTOSIHHA opra-
HH3MA — HEeNPeMEeHHbIH ITall TOKCHKO-3KOJOTHYeCKHX HCcJe1oBanmil.

Tpaanunonno B KauecTBe Mepbl 3arps3HeHHs NPHPOAHOH cpebl
paccMarpHBAOT IPEeBHIIEHHe COAEpP:KaHHS TOKCHYECKHX BEUEeCTB B
BO3/1yXe, BOJe, NMOYBAX HAa/J eCTeCTBEHHBIMH (DOHOBHIMH YDOBHSMM.
OnHako H30JHPOBAHHOCTL BHYTpPEHHEH cpeibl OpraHHaMa oT BHell-
HEro MHpa H CJO0MKHOCTh a1eKBATHOH OLIEHKH KOJHUYeCcTBa 3arpsi3Hi-
T€JisA, I[OCTYMAKUEro B OpPraHH3M pasaHuHbIM nyTeM (uepes .Jer-
KHE, KOXKY, KEJAYJA0YHO-KHIIeYHBIH TPaKT), B 3HAYHTEJbLIOH Mepe
VCJAOMKHSIOT BO3MOMKHOCTh OLEHKH JAEHCTBYIOUIHX YPOBHEH TOKCHYe-
ckHx arenToB. [lostoMy B naabueiilieM B KauecTBe Mepbl TOKCHYe-
CKOro BO3JeHCTBHA ledecoobpa3Ho paccMaTpHBaTh cojepiKanne
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TOKCHUECKHX BelleCTB BO BHYTPEHHMX cpelax opranusma (KpoBb,
OT/LeJbHbIE TKAHH H OPraHbl).

KDpIJE';‘.FI.‘dLl]'IﬂI-IHbIE JABHCHMOCTH <«COJAcpsKaHHE TOKCHYECKOIo BeE-
HecTBa B OpPpraHH3Me — COCTOSHHE OopranHiMa» MOryT OLITh l'lﬂﬁ,’lﬂ‘
HBEl I8 KAXI0ro Ha BblﬁpEiJIH!.:l?{ NoKasaTtejJeil H B CBOei COBOKYII-
HOCTH OnpeneaalT HHTErpaJbHVI) peakKlHO OopraHHiMa Ha TOKCH-
UECKOe BO3/eHCTBHE. ﬂ.allllh[f} O rpaHHile HOPMB AJHd KdXI0r0 H3
HHX IMO3BOJAIOT OLUCHHTE KPHTHUCCKHE YDOBHH TOKCHYECKOro Belle-

crBa C;" B opranusme, npeBbllieHHe KOTOPOro, COTJIACHO H3JIOXKEH-
HOMY BBILIE, JOJIKHO JAHATHOCTHPOBATBLCH KaK OTKJOHEHHe OT HOp- -
Mbl MO JaHHOMY TokKa3ateqin. COBOKYNMHOCTb TaKHX KPHTHYECKHX
VPOBHEH, MoJyueHHast AJs Kax/JI0TO H3 NoKaszaTesed CoCToAHHA op-
ranH3Ma, onpejessieT HeKOTOpbLIH Auana3on 3Havenuit C¥P, KOTOpbIH
MOYKET paccMaTpHBaThbCs Kak NMOPOr TOKCHYECKOro jAeficTBHA JaH-
HOrO BHAA 3arps3HHTE.IS.

Takum ob6pazom, Bubop naubosee uidopMaTHBHLIX NOKa3aTesei
H napaMeTrpoR OpraHu3Ma, OlleHKa TrpaHHilbl HOPMBI AJf KaK/J10ro
H3 HHUX TIO JIAHHBLIM HHTAKTHBIX JKHBOTHBIX, ONpelejeHle KoppeJs-
WHOHHBIX 3aBHCHMOCTEH AJs TeX Ke NoKasaTtedeil H ypoBHeH TOK-
CHUYECKHX BeIIecTB B Opranuame, IocJeAyiollee olpeiejeHHe aua-
MasoHa KPHTHUYECKHX VPOBHEH TOKCHUYECKHX BELIEeCTB MO KaxKJoMy
MOKA3aTe 0 — TAKOBA M0CJe10BaTeNbHOCTh PACCYKIAEHHH, B pe3yJb-
TaTe KOTOPBIX Bce MHOroo0OpasHe TOKCHYECKHX NMpOsiBJeHHH (BbIpa-
KeHHoe yepe3 BeIOpaHHbIE NMOKAa3aTeJqH COCTOSHHA) MOMKHO CBECTH
K /HanasoHy KPHTHYECKHX 3Ha4YeHHH OJHOTO MoKasare/d — YPOBHA
TOKCHYECKOrO BellecTBa B OpraHH3Me,

Mepexop K NONYyNAUMOHHBIM OLEHKaM

Panee oTMeuas, 4To OTKJOHEHHE HEKOTOPHLIX INMoKasaTtejeil co-
CTOSHHS OpPraHH3aMa V OTAeJbHOro XHBOTHOTO 3a IpejieJibl CTaTH-
CTHYECKH YCTAHOBJEHHOH HOPMBI ellle He MOKeT ObiTh OIpelesieHo
Kak «natogorusa». [lonsTHe HOPMBI H ee rpaHullbl HOCHT CTATHCTH-
YECKHH XapakTep, T. €. OCTaeTcsd COpaBeAJHBLIM J51 3HAYHTEJbHBIX
BbIGOPOK MKUBOTHBIX (B HallleM TOHHMAHHH — AJ8d NMONYJAAIHH). ITO
3HAYHT, UTO B KAauecTBEe OTBETHON peakUHH TONVJALHH HA BHElIHee
TOKCHYECKOEe BO3JelicTBHE CJeyeT paccMaTpHBaTh COBOKYNHOCTH
OTBETHBLIX pPeaklHil COCTABJASIOIIMX €e OpPraHH3MOB, ONUCBIBAEMYIO
O/HHM H3 3aKOHOB CTaTHCTHYecKoro pacnpeienenus. [lpu maauuun
0CTATOMHO KECTKOH KOppeJsfillHH MEXAV YPOBHAMH TOKCHUECKOro
BellleCTBA B OpraHu3Me H €ro COCTOSIHHEM, OnpeaeisieMblM IO JaH-
HBIM  (YHKUHOHAABHBIX, (U3HOJOrHUeCKHX, OHOXHMHUECKHX HJIH
HHBIX MoKasarejeil, OTBeTHAs peaklHs MNOnyJslHH MoMKeT ObiTh
npeacrasiena ¢pynkunei pacnpeienenns F(C). 3necs C — yposenb
TOKCHYECKOTO BEILIeCTBA B OpraHudMe HJH OT]1eJbHBIX €ro cHCcTeMax
(nanpumep, OYHKUHS pacnpejeseHns KOHUEHTpaUHil THAKeablX Me-
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Jaxas 413

FC)

Puec. 1. ®yukuna pacnpenenenns
KOHUEHTPAUHA TAMEeNHX MeTal-
JoB B opraiuamax F(C) H KpuTH-

YecKHil ypoBeHb CHP,

.-"f*-

i

S
Loy, Wit 100 wee

20 JU
Epy , wime/ 700 we

Puc. 2. 3aBHCHMOCTL YPOBHA CBO-
Goanslx SH-rpynnm B chBOpOTKE
KpoBH (A), coaepmkanne kKonpo-
nopdupuia B mMove (b), aKTHB-
HOCTH HleaoyHoi ocdarassl Kpo-
BH (B) H XoauHscTepassl neveHu
(), coaepxauns peTHRYJIOIUH-
TOB KpoBH ([) oT KoHueHTpa-
IIHH CBHHIIA B MBILILAX MKHBOT-
HELX.



TaJJIOB B KPOBH 10CTATOYHO INPeICTABHTEIbHOH BBIOOPKH MKHBOT-
HBIX) .

Conocrasaenne dyukunu pacnpejesenus F (C) ¢ coOTBeTCTBYIO-
el noporoBoil - KoHUeHTpauued C¥P 103BOJSET OUEHHTbL AOJKF
JKHBOTHBIX B reHepaJibHOM COBOKYMHOCTH (monyJsiiH), KOHIEHTpa-
IHs TOKCHYECKOrO BELIECTBA B OpraHu3Me KOTOPbIX MPEBBICHT KpH-
THYECKHIT YPOBEHb, T. €. OXMIAEMYIO 10/0 «N0PaKeHHbIX» JKHBOT-
HEIX (puc. 1).

Hexoaublii 3KcnepuMenTaabiblii MaTeplaa noayvued na jaabopa-
TOPHBLIX KpLICAX, XOTHA HMKE peub OVIeT HATH O HNPHPOIHBIX IOMY-
JAUHAX Trpbi3yHoB. BoaMmoxHocTs “M  HeoOXOAHMOCTb NOCTAHOBKH
IKCMEePUMEHTOB Ha Ja0opaTopHBIX HHBOTHEIX 00ycJ0BJAeHA cJje-
JIVIOUIHM

I. Pazanunble npHpoaHble BHIb MBILEBUIHBIX TPLI3YHOB Npej-
CTABJSAIOT B CHCTEMATHKE OJHH OTPSA ¢ JadopaTopHbIMH KPbICAMH.
2TO MO3BOJISIET MpeinoJarath, YTO nMaroreles HHTOKCHKamuH 00.b-
IIHHCTBOM AHTPONMOTeHHBIX 3arpA3HHTEEH, B TOM UYHCAE H TSAMKeablX
MEeTaJJIOB, KAK U YPOBHH A€HCTBYIOIHUX 103 OVAVT A0CTATOYHO OJH3-
KHMH,

2. boJasluoe KOJHYECTBO TOKCHKOJOTHUECKHX JAHHBIX O BO3jed-
CTBHHM THMKEJBLIX MEeTAa/JJIOB Ha OpraHu3M JabopaTOpPHBLIX KpLIC H
uesiOBEKa MNO3BOJSKIOT JOCTATOYHO 000CHOBAaHHO BHIOpATh OCHOBHBIE
MOKA3aTeJH COCTOSHHS OpranuaMa, XxapakTepHble 1Jd J1aHHOIO BH1a
HHTOKCHKAILHH.

3. JlaBopaTopuble MKUBOTHBIC JaxKe B cayyae CTajIHOTO pa3Beje-
HHA 006naaalwT HECOMHEHHO MeHblleil MHIHBHAVAJAbHOH H3MEeHYHBO-
CThbI0 (PYHKIIHOHAJBHBIX, (PU3HOJOTHUECKHX H JPVTHX NoKasaTeseil
B HOpPME M IIPH TOKCHYECKOM BO3JeHcTBHH. JTo 00CTOATENLCTEO MO-
JKET 0KasaThCd pellalomuM, eciu yuecTh HH3KHE YPOBHH Bo3jeii-
CTBUS.

4. HepeanbHO paccyuThLiBATH HaA MNMOJydeHHe J10CTATOMHO TNpej-
CTABHTEJBHOTO TOKCHKOJIOTHYECKOrO MaTepHaja Ha JKHBOTHBIX H3
MPHPOIHLIX TONYJALLNH, Ja;e ecJu peub HIET O INHPOKO pacnpa-
CTPAHEHHBIX BH/AaX MbIIIEBUIHBIX I'PHI3VHOB.

Marvepman u MmeToaMKa McCnesosaHMa

Tpu rpynnsl JKHBOTHBIX, 110 45—50 KpbIC B Ka/10H, Nojasepranu
KPYTJAOCYTOUHOH NMATHMECHAYHONH HHTaJsLHOHHON 3aTpaBKe OKHCbKY
ceuiua B kKouuerntpauuax 0,01, 0,0007 u 0,0001 mr/m3. Yersepras
rpynmna Obljia KOHTPOJBHOM.

[Ipu BeIGOpe nokasatesell GYHKUHOHAJBHOTO COCTOSHHS Opra-
HH3Ma Mbl MCXOJHJN H3 TOrO, YTO PA3BUTHE XPOHHYECKON CBHHILOBOIR
HHTOKCHKALlHH XapaKTepH3yeTcs PpsAAoM clelHPHUeCKHX CHMITO-
MoB. K HuUM oTHOCATCA H3MeHeHue MopdodorHyeckoil KapTHHB KPo-
BH, HHrHOHpoBanue psiza (hepMeHnToB, 0COOCHHO XOJHHICTEPA3bI W
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JpPYrHX 3H3UMOB, CHHTE3 KOTODPBIX OCYLIECTBJAETCA B INe4YeHH, Io-
CKOJILKY OHa 0053aTeJIbHO BOBJICKAETCH B NATOJOTHUYECKHH mpoilece,
CHHzKeHHe cojepxanus SH-rpynnm B nporomnasmMe HepBHBIX KJjle-
TOK, Hapyllenue nopgpupurHosoro oomena u ap. [1]. Hexons us ato-
ro, onpeiejeHie rpaHHibl HOPMBl B XO1€ 3KCIEPHMeHTa NpoBeIeHo
Mo MATH MoKasareaam: l) mo colep:anuio pPeTHKYJOLHTOB KPOBH,
2) coxepxaHuio cBoboaHBIX SH-rpynn B cblBOpOTKe KpOBH, 3) ax-
THUBHOCTH uLesouHol (pocdartassl KpoBH, 4) coaep:KaHHi KONponop-
<dupnna B Moye, D) AKTHBHOCTH XOJHH3CTEPAa3bl NEYEHH.

[Tepebie uerbipe noxaszatedsi OnNpelefsji Y OJHHX H Tex e
JKHBOTHBIX B JHHAMHKE e)KeMeCfAYHO, a aKTHBHOCTb XOJIHHICTEpPashbl
nevyeHH — B KoHUe 3aTpaBki. llocse okoHuanuda 3kcnepumenTa OblI0
YCTAHOBJIEHO COJepraHHe CBHHLA B KPOBH M TKAHAX 3a0HTHIX XH-
BOTHBIX. DHOXHMHYecKHe NOKasaTe/H Olpeie sijii Mo oluenpHs-
ThiM MeToaukam [8]. Cojepxanue cBHHLA B OHOJNOrHYECKHX cyO-
CTpaTax aHaJH3HPOBAJH CIeKTPaJdbHBIM METOLOM.

Ouenka peayabTaToB HabJW0AeHHIl OCHOBAHA HAa HaJHYMH 3HA-
YHUMBIX (QVHKIHOHAJbBHLIX H3MEHEeHWH B opraHuiMe, XapakTepH3YIO-
IHXCA BBLIXOJOM BHIOpAHHBIX TNOKasaTejeii 3a npejaejbl HOPMEIL, OM-
penensieMOd V HHTAKTHBIX JKHBOTHBIX B TeUEHHE JOCTATOYHO JIH-
TEJBHOTO BpPEeMeHH, VYHTBHIBAIOLIEro BO3MOXKHbIE BpeMeHHbBIe H ce-
30HHBIe KOJeOaHHA 3THX BeAHUHH. FIHTAKTHBIX KUBOTHLIX 3abuBanau
eXKeMecsYHO B TeueHHe I0JYrol1a, KpOBb H TKAHH aHaJIH3UPOBAJH
110 BEIOPAHHLIM TMOKA34TEJAM.

Peszynbrathl M MX oBcyxaeHHe

[MTokaszaTenH HOPMBI Y HHTAKTHLIX JKMBOTHBIX, MOJYUYEHHBIE B
IKCMepHMenTe, npuselenbl B Tadauue. Haubouasinass sapuabenn-
HOCTb HabJ0jJaeTcsl NpH ONpede]eHHH Ccojdep:KaHud Komponopdu-
puHa B Moue (29 %), naubosee cTraduabHbl NOKA3aTeJH aKTHBHOCTH
wenoynon ocedarasel kposu (11 %). Bcee paccmarpuBaemble mno-
KasaTenqH 1o cBoeHl BapHabeabHOCTH MOTYT OLITH OTHECEHBl K MJja-
CTHUECKHM napamerpam opranusma [l2], nostoMy cOOTBeTCTBYIO-
IIHIi YPOBeHb [AOCTOBEPHOH BEPOATHOCTH OUEHKH TPaAHHIBI HOPMBI
II0 BCeM [OKasatejaM MOKEeT OBbITb NpHHsiT paBHbiM P<Z0,05.
B Ttabauue npuBeieHbl TPaHHIlBl HOPMBI, ONpeaeseMbie METOI0M
H. B. Canouxoro, U. Il. ¥ananosoit [9] u H. M. TpaxrenGeprom
¢ coaBropamu [12]. Kak u caeayer oxuiarth, Hanbojee jKecTKHe
IrpaHuibl HOpMbl HAlAI01210TCA NIPH OLEHKE BTOPLIM METOI0M 2.

[To pannbiM Xponiueckoil 3aTpaBKH KHBOTHBIX OBIJIN Onpejese-
HBl KOPPeJsLHOHHbIE 3aBHCHMOCTH MEXK/Y VPOBHAMH CBHHIA B MBILI-
Hax M KaxabiM H3 BbiOpanmublx nokasarteneii. MsasecthHo, uro mnpu
JJIHTEe/IbHOH 3aTpaBke HadJI0laeTcs MOCTOSIHHOE HAKOIJIeHHWe CBHH-

¢ B TOKCHKO-rHrHeHHYecKoil JHTepaType VIOMHHAKTCH H [ yruoe MeTokl
DUEHKH FpaHHUB HOPMB, HanpuMmep *o [I13] wan =415 o [5, 10].
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QcHoBHBle NoxkazaTend (hVHKUHOHATBLHOTO
H KPHTHYeCKHe YPOBHH CBHHLA

Tpannila HODMEL,

Cpeanee Ko paccuHTaHHasA Mo
IMoxazaTenu cocToARMA AHAYEHHE ﬂﬂ'il"f“"
OprannaMa i | ycrangaprioe | WHEHT

oTKIoHeHHe | BaPHALHH

[9] (2]

Yposuu PETHKYIOUHTOB  Kpo-
BH Cons %0 53 1,08+0,17 16 1,42 1,13
Copepanne cpoGorneix SH-
rpynn B KpoBH Cgp,
MEMOAB,/ 100 Mma al 2067 4+ 547 18 1873 2814

AxTHEHOCTE LledouHOi  oc-
haTazsl KpOBH Cy 1

MEMOJIb /M MHH 54 |0,177+0,02 11 1,137 0,171
Konponopgepunt  Moun  Cyp,

MI/I" KpeaTeHHHa 52 180+ 51.6 29 312 1694
AKTHBHOCTE  XOJHHICTEpPAa3LI

neyeHu, Cys, IKCTEHUHH 20 177+ 35 20 107 161

la B CcKeJeTe, KOTOpOe B HAalleM ONbiTe He JOCTHraeT DPAaBHOBECHOTO
coctosHuss. B KpoBu ke M Mblllllax KpbiC CTalHOHAPHBIE YPOBHH
CBHHILA, COOTBETCTBYIOLLHE JaHHOMY VPOBHIO €0 MOCTYILIEHHS B OpP-
raiuaM (KoHueHtpauus Pb B Bo3ayxe), ycTaHaBIHBaiOTCs B Teue-
HHE TNepBoro Mecsla 3arpaBku. [lo3ToMy HMMeHHO KOHIEHTpALUSA
CBHHIIA B TKaHAX NPHHATA B KauecTBe apryMeHTa B YIOMSHYTHIX
3aBHCHMOCTSIX.

[Ipn onucanuu AHHAMHKH H3MeHeHMs cojepxkanus SH-rpynm
B KPOBH, aKTHBHOCTH e/04HOH ¢ocdarasel KPoBH H XOJHHICTEPA-
3bl meveHH Haubosee agexkpaTHOH Oyaer jJorapH@muyeckas 3aBHCH-
MOCThL BHJ14

In Csu, ws, xs=ACpp-1B. (1)

OcraibHble NMOKa3aTeJH COCTOSHHA XOPOLIO ONUCLIBAIOTCS JIHHEH-

HOMl 3aBHCHMOCTBIO
CHII. ﬁil:ACPh+ B {2).

[Toayuyennble 3aBHCHMOCTH BOCMPOH3BeleHbl HA puc. 2. 3amTpH-
XOBaHHasi MJoIAAb COOTBETCTBYET NpejesaM MNpeicKasblBaeMblX IO
Buipaxenusam (1) v (2) 3naueHuii aHaJH3HPyeMbIX [OKasaTeJeii,
B KOTOpble nonajaer Hx Gaxktuueckoe snavenue ¢ 95 Y -Hoii BeposTt-
HOCThIO.

Caenyer OTMETHTh TAaK:Ke J0CTAaTOUMHO BHICOKHH Koadduument
KOppeJsillii noayuyeHHbX 3aBHcHMocTeil (R~0,8). 310 ob6cTosn-
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COCTOSIHHA OpraHH3amMa TeJbBCTBO MNO3BOJAEST B JaJb-
B MbILILAX HefleM paccMaTpHBaTh CO-

. _ gepaande Pb B TKaHsx B Ka-
Kputuuecki®  yecTpe ajleKBATHOTO [0Ka3a-

vpoeuH Pb
B I ax. -
BaBHCHMOCTE MY }lﬂ‘;{lbeliﬂﬂmr G TeNnd CULTDHHHH GPFEHHEMH-
ypoeied Ph H nokazaTtelsiMi BUCHUJIbS}-’EMCH onpeue-
COCTONHNA

JEeHHBIMH B TabJIHIle rpanuia-
(1 | ['2]  my popMBI MO KaMaoMy ToO-
KasaTeqio JJs OUeHKH KPHTH-
S HECKOro CcoJep:KaHHsl CBHHLA
Cpp= Cpg_mg' ] 19,7 | 10,6 CE g tRausx no gopmyaam
(i (1) u (2). INonyyeHHwlit gua-

20 _8,36—InCqy 305 | 15.4 Ma3oH KPHTHYECKHX KOHUEHT-
Pb™ — 5 007 = '*  paumnii cshHua ot 10 go 40
Mir/100 Mr oTpaaer He TOJIb-

C _ 161+InCyyq s0l158 KO pasbpoc HHAHBHAYaJbHO#H
Pb 0,01 i 3 UYBCTBHTEJbHOCTH HBOTHBIX
G100 = K JOaHHOMY MeTajJy, HO H
Cpp= n4 0 32 CYOBEKTHBHOCTh METO/10B
S 5.9 - InCa Sl OLEHKH TpaHdHlbl HopMbl. B
L BT 20 Y nanbHeliieM npuMeM HEKoTO-

poe cpeijHee 3HAYCHHE KOH-
ueHtpauuy, pasioe 20--30
MKr/100 mr.

CorjlacHo 4H3J0MKEeHHOMY paiiee, OUEHKa NOoNnyJaslHOHHOro 3¢-
(pexkTa cBfisaHa ¢ aHaausoMm Qyuxuun pacnpexpenenus F (Cpp) co-
JepaHua CBHHLUA B TKauAx opranuama. CraTHCTHYECKHIH aHaJH3
KOHUEHTpalHii CBHHILA WJIH ADPYTHX THAMEJBIX METaJJI0B B TKaHAX,
KPOBH H MO4Ye KHBOTHBIX M YeJIOBEKa MOKAa3klBaeT, 4To HauboJee
ajJeKkBaTHO onHcHBATh QvikuHio F (Cpp) 3aKOHOM JOrHOPMAaJbHOTO
pacnpexenenus [7, 16]. [lapamerpamu Takoro pacnpeieneHHst sB-
JASKOTCA MeAHaHa M H CTAHIAPTHOE OTKJOHEHHe Jjorapudma cay-
yaliHoli Beanunusl c=log Cpp, KOTOpBLIE CBA3aHLI CO CPEJHHUM 3Ha-
yeHHeM KOHUEHTpPauHH X M CTaHAapTHBLIM OTKJOHeHHeM S, 00GBIUHO
onpenensieMblMH J1Jisl 3KCNEPHMEHTAJbHBIX JAaHHBIX B MpealoJioxe-
HHH O HOPMAaJIbHOM 3aKOHE pacipejie/ieHHs.

[Tockonbky MBI NpeAnoJaraeM, 4To aHaiausHpyemas Boibopka
OTpaxaeT 3aKoH pacnpejieliedds CBHHIA B OpraHHaMe KHBOTHBLIX
regepaJbHoil COBOKYNHOCTH, TO KOJHYeCTBO ocobeH, cojepikanHe

CBHHIIA B TKaHfX KOTOPbIX MpeBbIlIaeT KPHTHUecKHil ypoBenb Cpy,
COOTBETCTBYET J0JI€ «IOPAaXKEHHbIX» MKHBOTHBIX B monyJsmnu. Taxk,
NpH KpuTHYecKHX ypoBHAX cBuHua 20--30 mkr/100 mMr B nepBoii
rpynne KHBOTHBIX (kKoHUueHTpauus sosayxa 0,01 mr/m®) caeayer
OXKH/JaTh NPOABJEHHE NPH3HAKOB HHTOKCHKalUHH y 4--16 % xuBort-
HBIX.

[IpumensieMble B HACTOALLEE BPEMs MATEMAaTHUYECKHE MOJEJH
oOMeHa THXKeJbIX META/UIOB B OpPraHu3Me >KHBOTHHIX IO3BOJSIOT
HCNOJB30BaTh KPHUTHYECKHE YPOBHH B TKaHAX JAJS IPOrHo3a BO3-
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MOXKHOTO TOKCHYECKOro MAeHCTBHA CBHHUA Ha nonyvasuuwo. Ecan
KHHeTHUECKHe ITapaMeTpbl TaKHX MojeJeil — CTaTHCTHUECKH pac-
npejesieHHble BeJHUYHHBLI, XapaKTepH3yeMble CPeIHHMH 3HA4YeHHAMH
H MX CTAHLAPTHBHIMH OTKJOHEHHSMH, TO, HCMOJAB3YS IeHepaTop CJay-
YyaiHbIX YHCea AAs cayuyanHoro Bbibopa sHauyeHHH 3THX napameTpos,
B pe3yJabTaTe JOCTATOUYHOrO uHcaa peanuzaunil na IBM MoxKHO
MOJYUHTh pelleHHe MOJEJH, HMHTHpPVIOUlee paclpereneHHe cogep-
JKAHUA TOKCHUECKOrO MeTajja B TKausxX opraHHaMa MNpH pasJiHy-
HBIX YPOBHSIX BO3AElCTBUA.

Bocnonbsyemcsi Mojlenbio oOMeHa CBHHIA, onyOJHKOBaHHON pa-
nee [3]. B KauecTBe KOHKPETHOrO NpHMEpPa pPaccMOTPHM COCTOSIHHE
NONYJAAILHH MBIIIEBHAHBIX FPLI3YHOB, 0OHTAIOUMX B YCJOBHAX MOBLI-
ILIEHHOTO COJepxanns CBHHUA B OKpyaalouled cpexe. Peaabno ta-
KVIO CHTYaILHIO MOXHO NPEICTABHTh, PACCMATPHBAA HA3EMHLIE IKO-
CHCTEMBl, PACHOJOMKEHHbIE HA PasjHuYHBIX DPACCTOAHHAX OT a&BTOMO-
OHABHOM AOPOTH C HHTEHCHBHBLIM JIBHKEHHEM.

[IpoGiema mepeHoca TOKCHKOJOrHYECKHX JAHHBLIX, MOJYYEHHBIX
B 3KCIEpHMEHTe, Ha TNPHPOAHbLIE NONYJALHH MBLILUEBHAHLIX TPbI3Y-
HOB CBfizaHa ¢ HEOOXOAHMOCTBIO KOJHYECTBEHHOrO Y4eTa 3KOJOrH-
YECKHX YCJOBHH CYIIECTBOBAHHA NPHPOIAHBIX NMonyaauMi: ocobeHHO-
CTeH Ce30HHOH CTPYKTYpPbI MHTAHMS M MHUTPALMH KUBOTHBIX, MO3aH4-
HOCTBIO ToJielt 3arpssHenusi, obOycaoBAeHHO MHKpopeabedom MecT-
HOCTH, JIOKAJbHOH BJAXKHOCTBIO HJIM CYXOCTbIO OTAEJbHBIX CTal1Hi,
0COOEHHOCTBIO NMOYBEHHOrO M PAacTHTENbHOTO NMOKpoOBa H T. A.

[TonbITKH KakuM-1HG0 o0pasoM paccMOTpPeTh NepeyHCIeHHbIe
00CcTOATENLCTBA HEeH30eXKHo BeayT K HeoOXO1HMOCTH vuera 10M7oJ-
HHTEJLHOTO KOJIHYEeCTBA IKCIEPHMeHTa bHO HeoOOCHOBAHHBIX mapa-
METPOB, YTO B KOHEYHOM CueTe CHH¥KaeT MPOTHOCTHYECKYI0 3HA4H-
MOCTb IPOBOJIHMBIX OLEHOK.

[ToaToMy B MpHBOAHMOM HAMH NpHMepe peub HIET O HeKOTOPOH
VCJAOBHOH MONYJSIUHH MEJKHX TpBI3YHOB, 00HTalolledl A0CTaTOYHO
AJHTENbHOEe BpeMs B VCJOBHSAX MOCTOSHHOTO MOCTYIJAEHHS CBHHIA
B OPraHuaM XKHBOTHBIX ¢ nuuleii. [lpeanoaaraercs Ttakixe noJHas
MPOCTPAHCTBEHHAA H3OJSLHA TOMYJASLME, KOTopas HCKJIwuaeT o0-
MEH MHIpaHTaMH C JAPYTHX yuacTKOB. Mbl He OroBapHBaeM TakKike
BH]I }KHBOTHBIX.

OlenkKa cyTouHoro noctymienus Pb B opranuam KHBOTHBIX, Cle-
JaHHAS HA OCHOBAHMH JUTEPATVPHBIX JaHHLIX O COAEPHaHHN MeTal-
Jla B 3JJAKOBBEIX TpaBaxX, NPOH3PACTAIOIIHX B NPHIOPOMHBIX 30HAX
aBTOMarucrpadei [4], mosBosHJa JONYCTHTb, YTO TNPH CpeiHeM
BeCe B3pOCJABIX XKHBOTHBIX 20—30 r HX emKeIHEBHLIH pauuOH Co-
cTaBjser 5 r cyxoii pacruteasnocti [6, 15]. ITo naunsiM G6oabiini-
CTBa aBTOPOB, KeJYJAOUYHO-KHLIEYHOe BCachiBaAHHE HEOPraHHYecKHX
coJieit cBHHILA He TipeBbiaer 67 %.

Hmutanua Ha Mojdead VIOMSHYTHIX pexuHMoB noctynjenus Pb
MO3BOJHIA MOJAYUHTE OHIaeMble €ro KOHUeHTPaluUHH B KPOBH, Mblill-
IaxX H cKeJeTe KHBOTHBIX. Tak, cpejiiee cojepianie CBHHIIA B Op-
raHH3Me IPLI3YHOB B 3THX YCJOBHAX (MecTa o0HTAHHA 1Ha paccTos-
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Huu 2--7 M ot joporu) cocrasaser 814 mr/kr cyxoro Beca. [Toay-
yeHHBIE OLEHKH oO4eHb OJH3KH K KOHLEHTpauusM MeTajna, olipe-
JegsieMblM B OPraHH3Me MeJKHX MJeKOMUTAaIoUiHX, OTJOBJEHHBIX Ha
paccroauuu 10 10 M ot goporu [14]. Ecan npuusth 06cyKaaeMbiii
Bbillle KPHTHUECKHI ypoBeHb cBHHULA 25 Mkr/100 r, To aas KuBOT-
HBIX, OOMTAIMINX HA PAa3aHUHBIX PACCTOSHHSAX OT JAOPOTH, OXKHAae-
MO€ KOJHUECTBO «IOparxkeHnibiX» ocobeil 6yaer namenstbes or 80 %
B HernocpeACTBeHHOH OJH30CTH OT aopord Ao 45 9% na paccroannu

25 M.
Takum oOpazom, HCIOJNB30BaHME MaTeMaTHUeCKOH Mojgean o0-

MEHa CBHHLUA B OpraHHaMe Ipbi3VHOB B COYETAHHH € ONpeleJeHHBIM
B XPOHHYECKOM 3KCcnepumMeHnte Ha aabopaTOPHBIX KPbICAX KpPHTHYe-
CKHM YpOBHeM 3TOro Meranna B Mbimmax (20-30 migr/100 ry mos-
BOJISIET NPOTHO3HPOBATH BO3MOXKHYIO CTeNeHb MOpPaxKeHHs IONmyJs-
IHH TPLI3YHOB (KOJHYECTBO <«HNOpPaKeHHLIX» JKHBOTHBIX B TIOMY.JIsA-
uuu). IlopoGnble OUeHKH COCTOAHHS NPHPOAHBIX NONYJAALHHE BO3-
MOMKHBI IIPH  Pa3JHUHBIX YPOBHAX H AJHTEJBHOCTH 3arpsi3HeHHS
cpeibl 00UTanHs JKHBOTHBIX,
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AKADEMMA HAYK CCCP - YPANLCKWMA HAYYHbIA LIEHTP

KONHUYECTBEHHBIE METOAbBI B 2KONOTMKM MNO3BOHOYHBLIX - 1983

B.l. HETAHOB

YHCNEHHOCTE M PACNPOCTPAHEHHME BEOJIKA
B NMEPMCHOW OBJNACTM

B ITepmckoit obaactH, cyas Mo pesydbraraM 3HMHHX MapLIpyT-
HbIX yyeToB ¢ 1964 nmo 1978 rr., ydcjeHHOCTh BOJIKA Ha OoJibliled
yactH Tepputopuu Bospacraia. O ToMm Ke CBHAETENbCTBYIOT JaH-
Hble o A00bive Bodsika: ¢ 1965 mo 1980 rr. no6biBaoCch €XeroiHo
63, 85, 75, 64, 113, 85, 105, 127, 143, 143, 163, 194, 266, 385, 430
H 540 BoakoB. B pesyabprate pocra UHCJAEHHOCTH BOJKA BO3POC H
yulep6 KuBoTHoBOACTBY. 3a nepuox 1965—1974 rr. oH cocraBHa
134,2 twic, py6., B 1976 r.— 98,8 ThiCc. pyb., a B nocaeayouine rojsl
poctur 100—120 teic. pyo6. emeromgHo.

C 1979 r. l'ocyaapcrBeHHOH OXOTHHYLEH HHcnexkuueHd obJsacTH
OpraHH3oBalbl abCOMIOTHBIE YUYeThbl BOJIKA, METO/JAHKAa KOTOpPbIX 3a-
KJAI04aeTcss B BbIABJAEHHH H KAPTHPOBAHHM TpPaHHUL MOCTOSHHBLIX
ceMeHHO-CTalHHBIX YYACTKOB OOHTAHHA H perHcrpauHH HETEPpPHTO-
pHAJBHBIX 3Bepeil, He HMEULHX CBOHX 000CO0JeHHBIX Y4YaCTKOB
obutanusa [1, 2 u ap.]. Paiionnsle oxoroBeab ['0coXOTHHCIEKNHH
€/KeKBapTajbHO BHOCAT KOPPEKTHBLI B PE3yJbTAThl y4era, KOTOphie
obpabateiBatores obnactHoil ['ocoxotonncnekuuneit. Takum obpaszom
MBI MoJy4daeM OOBEKTHBHbBIE JaHHBIE O YHCJIEHHOCTH BOJIKA HA Te-
pHOJ TocJe €ro pasMHOMEeHH® H Ha KOHell KaJeHjlapHoro roja.
[Ipun stom yaaercss H30exarth HawboJee pacnpocTpaHeHHOH oliHG-
KM MaplIpyTHBIX YYE€TOB — 3aBbillieHHsA O0OLIeH YHCJAEHHOCTH IIO-
MYJISLLHH.

PesayabTarhl YUY€TOB NO3BOJASIOT 3aK/JIIOUHTL, YTO B TepHOI
1965—1971 rr. yHCJeHHOCTh BOJIKa yBeaHuujack ¢ 350 no 500 ro-
J0B, K 1974 r. nocturaa 900 ocobeii, k 1978 r.— 1500—1600 ronos
[4] u B caexyloulHe ABa rofa (Mo JaHHLIM Ha KOHel roja) —
1600—1550 ocobeii. [lo pesyabTaTam oceHHero yuera 1981 r. B
foablIHHCTBE paloHOB OOJACTH CHUIKEHHS YHCAEHHOCTH BOJKOB He
OTMEUueHO, HEeCMOTPsi Ha TO, YTO HHTEHCHBHOCTL HCTpeOJaeHHA XHII-
HHKA Ha TeppHTOpHH objacTH nocreneHHo Bospacrtanaa ¢ 18 9 (63
13 350 BoJKOB, HMeBlIHXcs B obaactu B 1965 r.) no 359 (540 us
1550) B 1980 r.

Bospocuwas B nociejnHe roasl go6bl4a BOJIKA HE CHH3WJIA ero
YHCJIEHHOCTH, HO, TIO-BHAHMOMY, ocTaHoBHJa ee pocT. [Tourn 9-kpar-
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Hoe yBeaHuyeHHe A00biun ¢ 1965 no 1980 rr. MoXHO paclUeHHBAThb
KaK COBMECTHHIH pe3yJbTaT pocTa YHCJEHHOCTH H YCHJAGHHS Mep,
HANpaBJIeHHBIX Ha YHHYTOXKeHHe BoJaKka [5].

OpHolt M3 NpHYHH YBeJAHYEHHS UYHCIAEHHOCTH BOJKA HAa TEppHTO-
pun IlepMmckoit obaacTu B paccMaTpHBaeMblii MepHON, KaK H B Ile-
JIOM TIO cTpaHe, IBUJIOCH ocjabsende 60puObl ¢ HUM 1O Mepe mocJe-
BOCHHOTO CHHIKEHHS UHCJEHHOCTH M B caeayiouine roast [1, 3, 4
u ap.]. O6 ocnabaenun 6opbObl, B YaCTHOCTH, CBH/IETEILCTBYIOT
TakHe jJaHHble. bopp6a ¢ BOJKOM Hanpas/eHa Ha TO, YTOOLI YMeHb-
WHTE yulepd xuotHoBoacTBY. C 1965 no 1974 rr. no6biua oJgHOro
BOJIKa MpHXoAHJach Ha 134 p}ﬁ yuiepba ot Bogkos, B 1976, 1977
H 1978 rr.—mna 510, 375 u 312 py6. OueBnaHo, mbqaemﬂafmﬂb
‘O0opLOLI ¢ BOJIKOM B ToOcCJeJHHEe rojlkl Bo3pacTaeT, HO euie He Jo-
cTHrsa ypoBHs 19656—1974 rr.

YyeTbl BOJIKA MOKa3aJH HEOAHHAKOBYIO TJIOTHOCTb 3acejeHHs
pasublx 30H o0JjiacTH, 4TOo 0O0YCJOBJEHO Pa3HOPOAHOCTLIO VCJOBHH
obutanus. B cBfAzu ¢ Bospocieil ukcaeHHOCTHIO Bosika B [lepMcko#
06JacTH NpeicTaBiafAioT HHTEpPeC NPHYHHLI, ONpelessiiollHe ero He-
paBHOMEpHOE pacrnpejiesieHue.

PacnpocTpaHeHHe H YHCHEHHOCTh BOJIKA 3aBHCAT OT Takux (ax-
TOPOB, KaK /JOCTYNHOCTbL KOpPMa, rjy0OHHa H IJOTHOCTH CHEMKHOTO
nokposa [3, 7 u Ap.], HaNHYHe peK M A0pPOr, MO KOTOPHIM MOMKHO
JIErKO MepeaBHUraThCs B 3HMHee BpeMsl, CTeNeHb OCBOCHHOCTH MeCT-
HOCTH YeJOBEKOM.

[lo pasHOpPOAHOCTH 3IKOJOTHYECKHX (DAKTOPOB, BJHSIOUIHX Ha
JKH3HbL BOJIKA, TEPPUTOPHIO 00JACTH MOXHO pPa3iejHTh Ha 4YeThipe
¢dusnko-reorpadpuueckne soubl: Bocrounyio, Cesepuyio, Llentpasnb-
Hyto, I0xuyio. Hanboapmas no miomann
oT o0ue# TeppHTOPHH 06JacTH — BKJIWYaeT 4YacTh YepablHCKOTro
paiioHa, pacnojioxeHHyo BocTo4yHee p. Koasbl, KpacHnoBuuiepckui,
AnekcanapoBckui, ['opHo3aeoickuili W Apyrue paiioHsl, pacnogo-
JKeHHble B NMpeAropbsix H ropax 3anajaHoro ¥Ypaaa. CeBepHasi 30Ha
cocraBasier 259 TepputopHH obsacTH, OXBaTLIBaeT 3anajHYIo
yacth UepabiHckoro paiiona, I'afincxkufi, Kocuuckuit u apyrue paii-
OHBI, HAXOJAAUIHECS B BePXOBbAX p. KamMul.

Ob6e 30HB XapakTepH3YIOTCH BbICOKOIN 00J1eCeHHOCTBIO (JecHc-
tocTh 85—90 %) u rycroil ceTblo pek, riay00KHM CHEXHBIM MOKPO-
BOM, JOCTHralouiM B ceBepHoil 3oHe 70—90 cMm, B BocTOUHON —
90—170 cM. Ha ckaonax Ypanabckoro xpefra B HEKOTOPHIE 3HMBI
ray6uHa cHera jgocrtiraer 2—2.5 M. [lepuon ray6oKocHeXbs OYeHb
MPOAOJAHTENbHbIH H AJHTCA OOBIYHO ¢ KOHIla HOSAOpSA A0 cepeHHbI
anpeJsl.

Boabuiylo 4acTh 3HMBI CHer B JieCYy HaXOAHTCA B PBHIXJIOM
COCTOSIHMH, YTO 3aTPVY/AHAET, a HHOrJAa JleJaeT HeBO3MOMKHBIM INepe-
JABHXEHHEe BOJKA. B 3THX YVCJIOBHAX YHCAEHHOCTb JOCH — OCHOBHOTO
06beKTa MHTAHHS BOJKA — OUeHb HH3Ka. Jlochb OTKOUeBLIBAET B
paifioHbl ¢ MeHee BBICOKHM CHEXHBIM IOKPOBOM, H JHIIbL HE3HAUH-
TeJbHas 4YacTh JXHBOTHHIX HeOOJBLIIHMH CTajaMH oOCTaercs B Moii-
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Max peK, Ha MOBEPXHOCTH KOTOPBIX H3-3a HaJejlell rayOHHa cHera
He npesbilaer 40—50 oM.

Ofe 30HBI MaJO 3ace/leHbl YeJOBEKOM H HMeloT HeboJbllioe KO-
JHYECTBO HACEJeHHBIX NYHKTOB, *KHBOTHOBOIACTBO pasBuro cjabo.
bBopbba ¢ BOJIKOM He OpraHH3oBaHa H HOCHT B OCHOBHOM CJAy4YaiHBIH
xapaxrep. B nepuox ¢ 1977 no 1980 rr. B BocTouHO#l 30He JoOBIBA-
Jock no 44, 45, 40, 53, B cesepHoii — 34, 45, 58, 62 BosKa B ro.

B cBs3u ¢ Bospocluei B noc/jieHHe rojibl HHTEHCHBHOCTBIO OCBOE-
HHS Jeca s o0eHX 30H XapaKTepHo HaJHuHe OOLIHPHBIX BHIPYOOK,
3apacTalolliX JHCTBEHHBIMH MOpoJdaMH JAepeBbeéB B3aMeH KOPEHHBIX
TeMHOXBOHHBIX. 3JTO MNpelonpelesno YBeJIHYeHHe YHCIEeHHOCTH
aocs. TlosiBUaach ceTh JECOBO3HBIX JAOPOT, MO KOTOPHIM BOJK Hauasq
AKTHBHO pacceJfiThCs B 3IIMHEe BpeMs B MecTa, paHee He OCBOEH-
Hble BHaoM. Tak, ecan 10 cepeHHBl LIECTHAECATHIX TOJAOB B FOPHBIX
paifioHax BCTPeuYH BOJIKA HE OTMeuaJHCh, a B Npearopbax OblH pej-
KOCTbIO, TO B MOCJAeJHHe ToJAbl XHIIHHK MOABHJICA Ha TeppHTOPHH
[opho3aBojickoro paiioHa, B oKpecTHocTsX ropojoB ['ybaxu, Kuse-
Ja u Ipemsaunncka; orMeyeHo MOABJEHHE BHIBOKA BOJYAT B OKPECT-
HocTsix moc. Buaail Hepasinckoro paiiona. B MasocHeKHBIE 3HMBE
3aperHcTpHpOBaHbl pejKHe cjayyau 3axoja Bogaka nmo p. Bumepa
no . JIeinkst KpacuoBulliepckoro pationa. Ecan B 1964 r. uncaen-
HOCTh BOJIKA B BOCTOYMHOH 30He oleHnBaJjacs B 50—60 ocobeidi, To
Mo yYyeTHBIM AaHHbIM Ha KoHew 1980 r.— 250. Cpeansis 3a 16 Jger
NJAOTHOCTh YBEJIHUYHJIACH B MATH Pa3 — 10 YeThIpex-NATH 3Bepeil Ha
1 teie. kM2 [lpH 3TOM MJIOTHOCTH XHIIHHKA Ha TEPPHUTOPHH 30HHI
He OJHHAKOBA M yMeHbIIaeTcst B HANPaBJeHHH K YpalabCKoMy Xped-
Ty, [leé NoCTOssHHOe OOHTaHHE BOJIKA HE OTMEUEHO, TaK Kak raybHHa
CHEKHOro NMOKPOBa JAOCTHraeT MOPOrOBOro 3HA4YeHHs, NPH KOTOPOM
nepeiBHKEeHHE BOJKa 3aTpyiaHeHo. UHCACHHOCTL BOJKA B CeBepHOIl
30He yBeaHumuJjach BaBoe: co 150—170 ocobeii B 1964 r. go 320 B
1980 r., cpeiaHsisi NJAOTHOCTh JAOCTHIJIA BOCHMH-IEBATH 3Bepeil Ha
1 rteic. km? HauGonpuiass MIOTHOCTL XHIUIHHKA B 3HMHee BpeMs
oTMeuaeTcss B/A0Jb TOAM pek, rie KOHUeHTpHpYyeTcs Joch, HO B
1eJIOM yMeHbllleHHe MJIOTHOCTH B 30He oOHapy:KHBaeTcs B Hanpas-
JIEHHH ¢ 1ora Ha ceBep, rjie HauOoJbluias rayOHHA CHEXHOro Mno-
KpOBa.

LlenTpanbHas 30HA, 3aHHMAOLIAs YETBEPTYIO YacTh TEPPHTOPHH
obyiacTH, pacnoJgoieHa loiHee BepxoBbeB p. Kambl H BKIOuaer
paBHuHbl [IpHKamps, ¢ BOCTOKa orpaHHuyeHa jpouanHoil p. KaMmu, Ha
Iore JAOXOAHT J10 JHHHH CeBepHBIX AaJIMHHHCTPATHBHBIX TPaHHIL
Boapwecocuosekoro, Yacrtuuekoro, Ocuuckoro, Bapasimckoro, Op-
JHHCKOro, KHilepTckoro paioHoB.

Ilast 30HBI XapakTepHbl MeHbLIasi, 4YeM JJsi CeBEPHOH H BOCTOUY-
HOH 30H, rayOHHa cHe:xHoro nokpoea — 40—60 cM, JgecHcTocTh —
50—60 %, naubosaee BeicoKas B 06JACTH YHCJICHHOCTB JoOCS. 30HA
3HAYUTEJbHO OCBOEHA H TYCTO 3aceleHa YeJOBEeKOM, Pa3sBHTO KH-
BOTHOBOJACTBO. 3/ech 6oJiee HHTEHCHBHO MPOBOANHJIOCH HeTpebJeHHe
BoJKa. B nepuon ¢ 1977 no 1980 rr. po6eiBanocs no 120, 155, 160,
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233 xvmuuka B roa. HecmoTpsi Ha 370, 4HC/AEHHOCTH BOJIKA BO3pOC-
aa ¢ 50—60 ocobeii B 1964 r. 1o 620 B 1980 r., a mjIoTHOCTL yBe-
JHunjaace B 10 pas u cocraBuna B cpeaHem 17—I8 rosoB Ha
1 ThiC. KM2,

IOkHaa 3o0Ha, miaouiaab KOTOPoH cocrtasiser 16 % TteppuTopuH
©06J1acTH, BKJIOYAET 10MHble pafionbl, rpaHHydauiHe ¢ bamkup-
ckoil ACCP. B oranude OT ONHcaHHBIX 30H 3/1eCh JeCHCTOCTb B
pasHbeIX pailoHax cocrasasier 35—45 Y, ray6uHa cHeMHOro MOKPO-
Ba He npeBblliaer B cpeaneM 25—>50 cMm. Cpeausis MJIOTHOCTh JOCSH
paBHa 3—4 rosoBel Ha 1 Thic. ra. 3oHa Haubojee rycro 3aceseHa
H HHTEHCHBHO OCBaHBaeTcs ueqoBekoM, Kak u B Llentpanenoil 30He,
Pa3BHTO KHBOTHOBOACTBO. B 3T0ii 30He HanboJee BuicoKHe B 06aa-
CTH TeMNbl HcTpebJieHHs BOJKoB: ¢ 1977 nmo 1980 rr. no6wiBanoch
no 68, 140, 172, 192 xumHHKa B roa. YucaeHHOCTs BOJIKA BO3pocJa
c 30—40 rosnos B 1964 r. no 360 — B 1980 r., a NJAOTHOCTH 3a 3TOT
nepHoJ BO3poc/a TaK XKe, Kak M B LEHTpPaJbHOH 30He, MOYTH B
10 pas u cocrasusa 15—16 rosos Ha 1 Thic. KM,

B 1979—1980 rr. B 30He emeroano Hcrpebasyocs okoao 50 Y%
oT oblero NoroaoBLA BOJIKA, 0JHAKO, KaK MOKa3aiH JaHHBIE OCeH-
Hero ydera 1981 r., cHHMKEHHSI YHCJEHHOCTH He MPOH3OLLIO0, B OTJH-
JHuHe OT pesyabraTtoB, npHBenenHnix B. H. Ocwmosnosckoi,
C. T. Ilpuknonckum, E. H. TenaoBoit [6], KoTOpbie cuHTawT, uTO
exeronHoe Hcerpebaenne 50 % ot noronoBba Boaka H Gojlee JTONMK-
HO NMPHBOJAHTH K CHHXKEHHIO €ro YHCJEHHOCTH.

BoiB oAbl

1. UncnenHocte BosikKa Ha Tepputopuu [lepmckoit ofaactH B
nocJaejHHe rojibl BO3pacTaJnd, HeCMOTPH Ha TO, YTO HHTEHCHBHOCTH
HeTpebGaeHHst yBeaunungaack ¢ 18 no 35 9.

2. PacnpocTpaHeHHe BOJIKA Ha TePPHTOPHH HepaBHOMepHO. Mu-
HHMAaJbHAA MJAOTHOCThL HabJwaAaeTcss B BOCTOYHOH H CeBEpPHOH 30HaX
obaactH (cooTBercTBeHHO 4,5 u 8,5 ocobu Ha 1 Thic. kM?). Makchu-
MaJibHasi MJOTHOCTb B 1eHTpaabHoH 3o0He 17—18 ronoB Ha
1 teic. kM2, TlpHuHHA HepaBHOMEPHOro PacNpOCTPAHEHHS XHILHH-
Ka — pasjHuyHasa ray0HHA CHEXHOro NoKpoBa, MJAOTHOCTh JOCH, CTe-
neHb OCBOEHHOCTH TEPPHTOPHH YEJTOBEKOM.

3. HurencuBHocTh HeTpebJienus Boaka a0 35 Y%, a B oTAeNbHBIX
cayuasix g0 50 % ot obuiero noroJoBbA HEAOCTATOYHA JJsS OCTa-
HOBKH pOCTa €ro YHCJAEHHOCTH.
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AKAJEMHMA HAYK CCCP - YPANbCKWMHM HAYYHbBIA LIEHTP

KONMUYECTBEHHLIE METOAbLI B 3KONOrMM MNO3BOHOYHbLIX - 1983

A. 5. BOH APEB

K XAPAKTEPHMCTMHE PASMHOXEHWA BONKOB
ANTAR M HOTA 3AMAAHOW CHBMPH

[Tpn n3yueHHH pa3MHOMEHHS BOJKOB IIpoaHaJH3HPOBaHbl CBe-
jgennst o 168 BuiBogkax u3 Auraiickoro Kpasi 3a nepHox ¢ 1968 no
1979 1.

Has onpoca oxoTHHKOB, 100BIBAOIINX BOJYAT HA JOTOBax, MpH-
MEHAJH TpH BapHaHTa aHkeT. OCHOBHBIMH BONPOCAMH BO BeeXx
aHKeTaX OBIJIH CJeAYIOUIHE: YHCJA0 H Mecfll HAXOAKH JIOroBa; BO3-
pacT BOJYAT; 3psiule JH BOJYATA; HX KOJHYECTBO; BCEX JH Y/IaJIOCh
3abparb; NoJ BOJYAT; MECTHOCTh, IJle pacnojarajoch JOroBo H rie
eHHaachL BoJiyHia (ec/qd B Hope, TO KOMY OHa paHblle NpHHAI-
JexaJna); paccTofHHe OT Jorosa Jo Bojonos, 10 A0porH, 1o O6.H-
JKaHllero HaceJeHHOro NYHKTa; OCTaTKH KaKHX XKHBOTHHIX, H00LI-
TLIX BOJIKaMH, obHapy:KeHsl y Jorosa. Haunbosee ONBITHHIM OXOT-
HHKAM 3a/7aBaJii JA0NOJHHTEIbHO Psil APYTHX BONPOCOB.

McnonbszoBanbl Tak:e apxHBHble MartepHadsl o 162 BhBOAKaX
BoAYAT, A0OLITHIX B 1955—1958 rr. na tepputopun Kyprauckoi
obJiacTH.

3a 1973—1980 rr. aBTOpOM HJH NPH HENOCPeACTBEHHOM €ro
YUACTHH B TIePHOJ TOHA H MOCJAE HEro OTCTpPejasiHo 75 BOJKOB, MNMoO-
JIOBbIE OpPraHbl KOTOPBIX OCMATPHBAaJHCh, NPOMEpHJHCH H B3BeIH-
BaJHch, Jonoanutenbio obcaegoBanbl 14 BoJKOB, 100bLITHIX OXOT-
HHKaMH.

MaoposuTocTh. B paBHHHHO-NIPEATOPHBIX VroAbsfx xgobeiTo 12
6epeMeHHBIX BOJYHL. ¥ HHX Oblj10 or 5 A0 11 sm6pHoHOB, B cpei-
Hem 7,66=+0,48. ¥ caMox, HMeBUIHX ceMb H BOCeMb 3MOpPHOHOB,
J1Ba H3 HUX ObIJAH HANOJOBHHY MeHblIe OCTaJbHbIX, BEPOSTHO, pe3op-
oupyiomnecss. B Topuom Anrtae (LllebSanuuckuii paiion) 5 mas
1980 r. nobGeiTa BOMYHUA ¢ BOCMbIO 3aMOpuoHaMmi. B Kemeposckoii
o6aactu na Canaupe 7 anpessi 1979 r. y AByX caMoK oOHapyKeHbl
BOCeMb H JI€BSITb 3MOPHOHOB.

[To paBuuuHO-npearopHoil uactH Aartalickoro Kpasi pasMepsl
BLIBOAKOB (Ta6ua. 1) BapbHpoBaau ot 2 g0 13 (CV=26,4—348 %),
B cpeaHem 7,0440,18 (CV=29,6%), a no T'opuomy Aaraio
5,83+0,29 (CV=27.2%), T. e. JoCTOBepHO HH>Xe ({=3,5).
I 1. Oyavkeiitr [8] aas 40—50-x roioB oTMedaeT BHIBOILKH B
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Ta6awrua 2

JIHHAMHKA MOJOBOTO0 COOTHOILEHHS] H Pa3MEpOB BbLIBOJKOB
y Bojauat Kyprauckoit ofn.

1955 1. 1956 r. 1957 r.
IMoKazaTein
1" 2 1 2 1 2
Kosu4. BHBOAKOB ., . . . . . .| 33 18 4] 25 28 12
Koauu. ponquar B Hux . . . . .| 203 | 128 | 251 184 153 93
Cpenine pasmepw BbBOAKa . . . | 6,15 | 7,11 | 6,12 | 7,36 5,46 7,75
Konuu. camuos, 9 . . 150,75 | 50,0 |51,28 |49,14 | 54,10 52,69
Cpealne pa3ameps nua-:-nxa "Boa-
uar crapwe 1 mec. . . . 5,00 4,19 3,75
Koauy. camuos cpenn BmuaT
erapme 1 Mec., 9 L L 52.11 57.63 56,60
1958 r. 1659 r. HToro
[Moka3aTenn
1 2 1 2 1 2
Kojany. BHBOZKOB . . . . . . .| 25 15 21 13 148 53
Koany. poadar B HHX . . . . .| 160 121 136 90 903 616
Cpeanue pasmepnl BeiBoAka . . .| 6,40 | 8,06 | 6,47 | 6,92 | 6,10 7,42
Koauy. camuoB, % . . . 150,00 (51,24 |47,01 [42,22 |50,74 | 49,26+2,03
Cpeanne pasMeps BHBOKA ROJI-
yar crapme 1 mec. . ., . ., 3,90 2uih 4.41
Kﬂﬂii'-l. caMioB (.'EJE,-’_'I,H BOJMAT
cTapie . aecs L0 Do L, 46,16 65,79 55,51 4:3,30
| (Ges 1958 r.)

* 1 — ofiugee HKONMHyeCcTED BRBOJAKOE, 2 — BRBOJKH BOJYAT BO3pacroM Jo 1 MeC,

TPH — LUIECTh IEHKOB (B cpejiHeM 5,2), HO H3-3a OTCYTCTBHS CTaTH-
CTHYECKOH OWHOKH HEBO3MOMKHO BBIIBHTL CYIIECTBEHHOCTb pa3JiH-
uHi Mexay 50—70-MH rogamu.

Caeayer ykasatb, yTo B 70-e rojinl BLIBOAKH H3 BOCbMH BOJYAT
H DoJsiee OblIH ODHApYMEHbl JHUE B OAHOM H3 BOCBMH pPaHOHOB
['opuoro Aatas — UlebannnckoM, sSBJISIOLIHMCA MECTOM MacCOBBIX
3HMOBOK KOCYJIH, KOTOpast KOHUEHTPHPYETCH 3/1eChb H3 NpPearopHbX,
a BO3MOKHO, H PaBHHHHBIX yroiuii Kpasi. Becaen za Kocyaeil Ha
3UMOBKax HabJlo1aeTcss MNoABJAEHHE BOJKOB HJIH VBeJHUEHHe HX
Koauuectsa [1, 18].

3aMeTHM, 4TO J0CTOBEpPHbLIC Pa3JHUHA Me: 1y cpPejJHHUMH pasMe-
paMH BLIBOJKOB B ropax H Ha paBHHHe obycjaoBjeHbl JHIlIbL 00Jb-
el HJIH MeHblieil foJed caMuoB B HHX. KodnuecTBo HOBOpOMK 1€H-
HbIX caMoueK Ha OJHY IIeHHYI0 BOJIYHILY 0Ka3ajock NOBCEMECTHO
onnHakoBuiM (3,4). Ha paBHHHe H B mnpeiaropbax HabJaWAaIHCH
NNepHOAHYECKHE KoseOaHHsA NMOJOBOr0 COOTHOLIGHHSA ¥ BOJIUAT. Ecau
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B 1968—1972 rr. camouek 6bljio 41,944,1 %, To B 1973—1977 rr.
B cpeaHeM 53,8425 %. [lepsbiii nmepHos — MHHHMAaJIbHAS YHCJEH-
HOCTh BOJIKA H HA4aJjlo BOCCTAHOBJIEHHSA MOTOJOBbS, BTOPOi — cpas-
HUTEJbHO OblCcTpoe yBejHueHHe vHcaeHHocTH. B tperpem (1978—
1979 rr.) uHcieHHOCTH cTabHAH3HpOBaNach H Havyaaa COKpallaThed,
BO3MOMKHO B pesyJbTaTe npombicia. oJsi caMoK B BBIBOJKaX BHOBb
yMeHbiinaacs ao 46,8+3.3 %. Ilorososse Joceii, MapanoB H Ko-
CyJib — OCHOBHBIX HCTOYHHKOB NHUH Bojka —c 1969 r. nenpephis-
HO YBEJIHUHBAJIOCH.

CooTHOLIEHHE MOJIOB Yy BOJYaT Bo3pacTtoM 10 | Mec. B BBIBOJ-
Kax u3 Kyprauckoii obaactiu B 50-e roabl Obiio O6auskuMm 1 : 1.
OaHako cMepTHOCTBL caMouek Obljla BbIlIE, 1 K Bo3pacty 1,0—2 mec.
MOJIOBOE COOTHOLIEHHE MEHSJIOCh B MOJbL3y caMiloB — a0 55,0143,30.
Paznuune no f-kputepurwo cocrasiasijio 1,61. Boamoxuo, nieHaram-
caMiaM Kak 6ojiee KpyNHBIM H CHJAbHBIM yA2BaJoCh JyYlle NHTAaTh-
C5l H BBIZKMBATH NpH 1edHIHTE KOpMa.

B 1955—1958 rr. nJ0A0BHTOCTL BOJIYHIL YBEJHUHJAAch C
7,11520,36 10 8,064-0,25 mienka (B BoIBOJKax Bo3pactoM Ao 1 mec.)
npu cpenaneil aaa mephoga 7,51=+0,23 (raéa. 2). B 1959 r. npouzo-
IO COKpallleHHe YHCaa LIeHKOB B BBIBOJAKax Bo3pacToMm 1o | Mmec,
(6,92-+-0,45). AnanoruuHoe siBJeHHe Habuwoaanock H B HoBocuGup-
ckoit 06a. B 1956—1960 rr. cpeaHue pasMepbl BBIBOJAKOB COCTaBJSA-
AW cooTBerTcTBeHHO: 6,334-0,31; 7,2340,37; 7,070,26; 6,8440,38;
6,25+0,42 (pacyersl no martepuasaam B. B. Kosnosa [10]).

Mexanuambl 3THX H3MeHeHHiT He sdAcHb. HM3sBectHo, uTO B
1955—1956 rr. nabawiaanock yBeaHuenue A00bIMH (M, MoxKaayH,
YHCJeHHOCTH) BOJIKOB nmo Kypranckoit o6.a. B cpeaneM Ha 19,8 9.
[To Hoeocubupckoit 06a1. ckavok ao6uiun ¢ 423 1o 603 npouzoue.n
B 1954 r. 3a 1954—1956 rr. no6uiTo BoNKOB Ha 13,8 Goubllle, yeM B
1951—1953 rr. 3areM jao6biva MOBCEMECTHO CHH3HJAachb. CHHXPOH-
HBIH MOABLEM 3aroTOBOK IIKYp OB XapakTepeH B LeJOM s
PCOCP, rae ¢ 1955 r. pasmepnl Bo3Harpa:<jieHui 3a jo0biuy BoJ-
KoB yBeanuensl Ha 66,6 % [3], a Takxke B Kasaxcraue, rie Bo3-
HarpajieHHs He MEHAJHCh, HO Jo6bua yBeauuyuaacr B 1955—
1957 rr. no cpasHenHio ¢ 1952—1954 rr. B 1,5 pasa, B ToM uncae
no Cesepromy Kasaxcrany —B 1,7 pasza. Ha iore 3amannoii Cu-
6upH u B npuaerawouieMm KaszaxcraHe B 3TH TOAbl NPOHCXOIHJO
CTPEMHTE/IbHOE OCBOCHHE HEJHHHBIX H 3aJe’KHBIX 3eMeJb, UTO Cy-
IeCTBEHHO YXVALIHAO KOPMOBbie H 3allHTHO-THE3/I0Bble YCJIOBHS
CylLlecTBOBaHHS BoOJKa M crnocobcTBoBalo ero Gojee ycrnemHoMmy
HCTPeOJIeHHIO,

JacylinBoe JieTo npHBoAMT B Kazaxcrane K MaccoBoil ruéenn
Bosiuat [9]. Bosmomuo, 3T0 XapakTepHo A4 NOJYOYCTHIHHON 1
MYCTHIHHOH 30H € OrpaHHYeHHBIM KOJHYECTBOM BojoeMoB. B co-
cenHeit Kypranckoii ofsacti B 3acyuraneoM 1955 r. BbIBOAKH BOJ-
yaT craplie Mecsia ObIIM caMBIMH MHOTOUYHCAEHHBIMH. Cpeian BoJ-
KoB, J00bITHX B Kasaxcrane sumoit 1956—1957 rr. (mo yerubiM
panubiM B. C. CmupuoBa), npuésinsie cocrasuan 51,9448 % npu
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cpeiHeii no crpade BeanunHe 44,9+22 %, 1. e. umMesa Mecto 00Jb-
o npupoct noronoBbsi. [lcatoMy Boicokas n06biMa BOJKOB IoOcCJe
1955 r. B Kazaxcrane u B npuaerawoileii vactu 3anajaHoi CHOHpH
€CTh CJE/JCTBHE NPOJJ0JMKABUIEroCs pOCTa TJ0OJOBHTOCTH H YHCJIEH-
HOCTH. BeposaTHO, nonyjsiius 3a cueT YBCJIHUYEHHS POXKIACMOCTH
MOJIOIHSAIKA CTPEeMHJIach NOALEPKHBATL YHCICHHOCTD.

B ankerax no Kyprauckoit oba. ne ykaszano, 1006LIT JH BLIBOJOK
BOJIYAT NOJHOCTBIO MAKH YacTHYHo. Moo npeanosarars, 4To H3-3a
HEMOJHOrOo H3bATHA LIEHKOB CpejllHe pa3Mepbl BBIBOJAKOB BO3pac-
oM jo 1 mec. (7,42-+0,20) 3aHHKeHb HE3HAYHTENbHO, & BLIBOJ-
KOB crapuwe | Mec. He oTpa:KaioT peajbHOro KoJH4YecTBa H3-3a
BO3pacrauleil NMOABHKHOCTH Bojavar H 6Oojaee ycnelwlHOro HX 3a-
taupanuga. Oanako Matepuadsl Tabga. 2 no3BogasiOT cAeNaTh Npei-
MOJOXeHHe 0 HaJHuYuH OOpaTHOH 3aBHCHMOCTH MEMXKIY pazMepaMu
BBIBOJIKOB H BbIKHBAEMOCTbIO MoJiojaHsKa. Ecau 3To Tak, To poct
njaojoBHTOCTH B D0-¢ rojibl, CONPOBOXAABIUHACA VBeJHUYCHHEM
CMEPTHOCTH MOJIOJHAKA, 3KOJOrHUYECKH HepallloHaJeH.

CpoOKH lIleHeHHs BOJIYHIL H TOHa COOTBETCTBEHHO B ropax M Ha
‘paBHHHe pasnHuyatoTcs. PacueTsl 3Toro nokasatedsi NMPoOH3BEILEHbI
nmo merojauke, onncannoi I, Koan [11]. Bo n3bexaHHe 3HAUHTEIb-
HOH OWIMOKH B ONpelesieHHH BO3pacTa v A0OBITHIX BOJYAT, HEYKIOH-
HO BO3pacTalolleil B CBA3H ¢ ero ypejauuyerneM, 6pajH BO BHHMaHHe
auib 87 BHBOAKOB He crapiie 20 nHeli no paBHHHHO-TIPEArOPHOM
30He ¢ KojauuectBoMm Bosvat 638, nas TopHoro Aartas— 17 u 107
cooTBeTcTBeHHO M3 30 obcaenoBaHHbIX BBIBOAKOB. B paBHHHHO-
MPeAropHbIX YroAbsiX CpelHss 1aTa LeHeHHs NpHlLIach Ha 26 anpe-
as (=029 pgua), a gna TopHoro Aaras—mHa 18 anpeas
(==0,77 ana). Pasauune nocroepHo (1=9,6). Makcumymbl 1ieHe-
HHA MPHXOAATCS COOTBETCTBEHHO Ha NATHAHeBKH — 16—20 anpeas
u 21—25 anpensi, JHMHTH — Ha MNEpPBYI0 NATHAHEBKY anpens —
NepBYIO0 MATHAHEBKY Masg H COOTBETCTBEHHO NEPBYI0 NATHAHEBKY
anpensi — 16—20 mas, T. e. B PABHUHHO-NPEArOPHLIX YroibfiXx TOH
H JeTopoxleHHe Gojiee pacTAHYTHI M COCTAaBJAAT oKodo 1.5 mec.

B Kypranckoii obnacti cpeHas aara ueHenusa B 1955—1958 rr.
npuwyiack Ha 28 anpeas (=+=0,37), B ToM uncae B 1957—1958 rr.—
Ha 27 anpensa (=0,6); B 1959 r.—na 3 maa (=+0,72). Pazauuue
mexay 1959 r. u 1955—1958 rr. nocrosepuo ({=46,17), T. e. yMeHs-
uieHne naogoBuTocTH B 1959 r. coBnaso ¢ OoJee MO3AHHM IleHe-
HHeM. JIHMHTH — nepBasi naATHAHeBKa anpeada — 11—15 mas, mak-
CHMYM lleHeHHda — 1—>5 masn,

CyHTaeTcsi, YTO CTapbie BOJYHILBI HAYHHAIOT TFOH NPHMEPHO Ha
JABe-TPH HeJeNH paHblle MOJOABIX, MVIOLOBHTOCTh KOTOPBIX K TOMY
e HHKe (0ObiMHO TpH — nATb BoJavat) [12]. M. T. Typckui [7]
npHUie] K aHaJOrHYHbIM BbiBojdaM. OH NHIIET TaKKe, YTO YV BOJUHIL
crapiie 9 JeT NJ0AOBHTOCTH BHOBb YMEHBIIAETCS, HO B TIPHPOJE 10
HayaJa CHHKEHHS BeJHYHHBI BbIBOJKA BOJIYHIB, KaK MPaBHJ]O, HE
JIOZKHBAIOT,

JleficTBHTEILHO, ¥ CAMOK PaBHHHHO-NPEATrOPHOH 30HBLI ¢ KOJHUE-
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CTBOM BoJ14aT He OoJiee MATH LIEHEHHe NMPOHCXOJAHT Ha 4 JHS MO3J-
Hee cpeidell aas 30Hbl aatei — 30 anpeas ({=3,88). Oro nossoas-
eT npejanojarathk, YTo OHH pasMHozalotcs snepsBble. Ho Berpeua-
I0TCS BOJIYHILEL CTApIiero BO3PACTa, BHIBOAKH KOTOPBIX COCTOSIT H3
NATH H MeHee Boauat, Ham u3BecTHO 1iecTh chayuaes, Korja npu-
NJI0JA OAHHX M TeX Ke BOMUYHI H3LIMAJICH HECKOJLKO JIeT NOJpAL.
Yucno meHkoB y HHX Obiio 8, 5 u 4; 8, 6 uw 10; 4 u 6; 6, 11 u 7;
8 7, 7u7;6, 6n9 Hapgo nonarath, B nepeblit rom Had101eH i
JHIIL 4acTh H3 3THX BOJYHIL pa3MHozanach Bnepsblie. B cpeanem
Yy HHX npuuwiock mno 6,3 uwedka, Ha ciaeayiownit ron—7,0, a Ha
TpeTHit ron— 7,4, T. e. ¢ YBeJHUEHHEM CpEJHEro BO3pacTa YBeau-
YMBAJACh H CPe/lHAs BeJHYHHA BHIBOJAKA.

Ha pasHbiX 3Tanmax BOCCTAHOBJEHHS YHCJAGHHOCTH H apeana
XiuHnka B 70-¢ roan KoOJHYECTBO CaAMOK, HMEBIIHX /O MNATH
BOJIYAT, Kojebanoce  6e3  onpeneeHHOH  3aKOHOMEPHOCTH.
B 1968—1974 rr. MajaonjofHblX BoJauHi Owbio 21,24+7.1%, B
1975—1979 rr.— 24,7447 % . Ecan HcX0aHTL M3 3TOro mokKasaTens
H MoJaraTh, YTO MAJONJAOJAHBIE CAMKH B OCHOBHOM MOJIOJbIe, TO
cpe/n pasmMHoxawmuxces camok 70—=85 Y Owiiin cpeaneBospacTHele,
paHee HMeBLIHE NPHIIOL.

CpeilHe pasMepbl BHIBOJAKOB Ha paBHHHE H MO MNPeAropbLsiM B
Bo3pacte no 20 aueit cocraBuau 7,334+0,25, crapue 20 aHeit ao
1—1,5 mMec.—6,51+0,29, 1. e. rubeas BOJYAT 3a MEepBHIH Mecsll
JKH3HH onpeneneHa B 6—16 %, wau B cpeanem 11 9%; B TopHowm
Anrtae coorBercrBeHHo 6,29-+0,39 u 5,2340,39, orxoa MoJOAHAKA
B npeiaenax 8—25 %, unu B cpendem npuMepHo 16 %. BuiBoaku
TEPAJH 3a ITOT NepHoa cooTBeTcTBeHHo B cpeinnem 0,82 u 1,06
BOJIUAT.

Ha paeuune Bosuata Hepeako THOHYT OT BeCEHHHX MOMKapOB-
MmaJoB. 3aMeueHo TaK:xKe, 4To B OOJILIIHX BLIBOJAKAX HICHKH YIHTA-
Hel caabo, a MO3TOMY BO3MOKHa HX TOBBIIIEHHAs CMEPTHOCTH OT
HCTOLIEHHS, a TAaKMKe OT HHBA3HOHHLIX H HHDEKUHOHHBIX 3aloJieBa-
HHii. B Munnecote 1u3-3a nuoxoro nuraius rubedb BoaYaT AOCTHTa-
na 30 % or Bceii cmepTHOCTH [23].

HekoTtopoe npejicrapienie o KopMoobecneuyeHHOCTH Pa3MHOMKAK0-
HIHXCA BOJYBHX ceMei jaet njaollajib JeTHHX OXOTHHUYBHX YYACTKOB.
OHa onpejeseHa 10 pacCTOAHHAM, HA KOTOpPbleé YXOAST BOJKH-
caMIlbl OT JOroBa (MapupyTbl CAMIIOB OTHOCHTEJAbHO NPAMOJHHE-
nel). B Antaiickom kpae ouu 6wpian caeayomnmu (1978—1979 rr.):

PaccToanpe, KM n TNpusMepHasn mAoUia0b
YUacTKa, KM®
5—7 G 8—16
8—10 7 20—32
11—13 6 37—54¢
14—16 12 61—81
1/—19 5 90—114
20—22 3 125—152
23—25 3 166—200

6* 83



Haunbonee uacto BCTpEH2IOTCA OXOTHHYLH YYaCcTKH IJOLlalbio
60—80 Thic. ra. 3aBHCHMOCTH pasMepos YHacTKOB OT 0OHIHS KopMa
HJIH KOJIHYeCTBa BOJIYAT B BLIBOJAKAX He BoisiBJeHO. B 0AHHX H Tex
sKe JICCHBIX MacCHBAX OJAHH H Te e KOpPpPeclnoHIeHTbl HJis pa3HbiX
ceMen VKa3blBalOT pa3JiHdHbie palHYCH }'Jﬂﬂﬂl'lﬁﬁ cCaMIUOB OT J0O-
ropa.

Camkn YAAasKTCH OT JiOroBa Ha MEHbUIEE pacCTOAHHE, YeM
CAMULIL:

PaccToniue, KM f BoapacT BoSYaT, gHH
no 2 5 Tl
no 4 13 5—45
no 6 i 5—60
ao 8 T 17—60
a0 10 2 10—20
no 22 | 30

Ecnu ans camuoB cpenHuii KBajpaTHUECKHIH pajHyc yiajleHHs CO-
«cTaeua 15,6 kM, T0 AnA camok 55 KM, T. €. NMOYTH B TPH pa3sa
MeHnbitle. Oxkono 80 % camok yxoauau oT Jorosa He faanee 6 KM.
MakcHMabHOE paccTosiHHe, Ha KOTOpoe yiaJHjaach 0JHa BOJ4YHIA,
coctaBuao 22 km. Muorzaa, Korjga BoJyarta MNoApacTarT, BOJYHILLI
OXOTATCAH BMeCTe ¢ caMIlaMH.

HaBectHas ocofeHHOCTh MOBeleHHS BOJKOB — He YOHBaThb KH-
BOTHBIX BOJIH3H JloroBa — Hepeiko Hapywaercs. Ham H3BecTHH
caydyan, koraa B 100—150 M ot JoroBa BOJKH 3apesanH JocH,
B 2,5 KM — JIOCHXY, B 3 KM — Jlollajb, B 4 KM OT JIOTOBA C KPYMHBI-
MH yXke BoJduaTaMH — KepeGeHKa, B 5 KM — Tenenka, B Kypran-
CKOit 06J1. B 4 KM OT JIOrOBa BOJIKH 3ape3aJji Tpex TeJAT, B 3 KM —
OBLY. IDTOT psil HAOJIOJAEHHH MOMKHO NPOLOJKHTB, HO NMoAOOHBLIE
'clyd4an cocTaBafoT okono 3,6 Y ot obulero yHcsaa aHKeTHBIX JaH-
HblX. Tem He MeHee B Kypranckoil 064, 3a 50-e roas o6HapyXeHO
61 snoroBo, a Ha yaaneHuu He Oojee D KM, HHOrAa H BIJOTHYIO,
GaaronoayuHo Beinacanu ckor. Ckopee, HamajleHHS BOJKOB Ha
JOMAalIHUX KHBOTHBIX BOJH3H JIOrOBa SBJIAITCH HCKJIWYEeHHeM, a
He cTepeoTHnoM nosejdeHusi. Onnako 3TH (akThl He MNO3BOJSIOT
YMEHBbILATh MJ0HIa/lb OXOTHHYLHX VUACTKOB MaTepbiX ¢ BbIBOJAKAMH
3a CYeT HCKJWUYEeHHS H3 TakKoBOH Kpyra BOJM3M Jorosa, rie, Kak
NpPeanoarajoch, B3pocible BOJKH He OXOTSTCS.

OXOTHHYbH YYaCTKH ceMeil HepelKo HakJajblBalTcs APYr Ha
apyra. B Takux MecTax BO3MOMKHLI B3aHMHBLIE NMPOHHKHOBEHHA CaM-
IIOB HA TEPPHTOPHIO COCEHENH CeMbH.

B Cpocrckom Gopy Mmemxay noc. Boaunxoit v ¢. HoBo-Eropnwes-
KOl Ha muowmaan 226 Teic. ra B OTAeJbHble TOAbl pasopsieTcs Mo
NSATb BOJYBHX BLIBOJAKOB, a 00llee KONHYeCTBO 3arHe3/IHBLINXCS BOJI-
YHIL JIOCTHraeT LIECTH, T. €. CPeHsAsA NJollalb OXOTHHYbEro Yy4acTKa
coctaBasier 38—45 Thic. ra. XoTs HMEHHO 3/eCh INJOLIAAb OXOTHH-
ULEro yuyacTKa, pacCYHTaHHas MO PacCTOSHHIO yAaleHHsi CaMIOB
oT Jorosa, Kosaebanaco ot 20 1o 166 Teic. ra, npu cpeiHei mJaouaiH
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89 Toic. ra (n=10). OaHa u3 npHYHH OWHOOK NpPH pacyeTe NJOLLA-
JIH VY4acTKOB — HX OBaJbHas HJH BHITsiHyTas ¢opma. B cocennem
¥rioBckoM pafioHe, rie KOMNBLITHBIX MeHblle, B ToOCJeJHHe T[O/ibl
OblBaer JBa — 4YeThipe BbiBoAKa. Ha Kamabiii BHIBOJOK NPHXOAHTCS
no 53—107 Teic. ra JecHblX yrojauii, B 3anaanoM H ceBepo-BOCTOU-
HoM yuactkax Kamenckoro paitona umeercs jaBa 000co0JI€HHBIX
6opa, obumeit miaowanbio 49 Teic. ra. B orieabHble roabl BOJKH
BLIBOJAHJAH 3/1eck MoJsojaHsk. Cpeaunsisi niaoiialb OXOTHHYBHX yuacT-
KOB BBIBOJKOB COCTAaBHJIA MPHMEPHO nMo 25 ThiC. ra.

B Cpenneobckom Oopy paccTosiHHe Mex1y pasopeHHBIMH B
OJIHH TOJ TpeMs JOoroBaMi, pacnojaraBliHMHCS TPEYroJbHHKOM,
6bl10 18, 20 n 24 kM, B Bepxueobckom 6opy Memay ABYM# JOro-
paMu — 15 kM. Becnoit 1980 r. B npeiaropesax cesepo-3anajiHoro
AnTas GbI/Io OOHApPYAKEHO ceMb JOroBoB. Paccrosinie MemKaly cMer-
HBIMH He NpeBbilano 16 km.

B I'opHoM Antae BOAKH-cAMIBI 3HAYHTENBHO jJadblle YAAAATCH
OT JioroBa B Oe3ajieCHbIX BepPXoBbSIX p. Apryvra, a B TaekHBIX
yroabax (pafion daurana) —Ha 5—10 kM. Hasectno, uto B 8 KM
OT JIOrOBa BOJIK C BoJiuMllell 3anaBun Kepebenka (5 wioas 1979 r.,
pafion ¢. Tanxa). A. A. Caynckuii [9] nucaa, uto Ha AaTae BOJKH
YXOAHJH 3a jdobbiueil Ha 12—25 kM ot Joroa (maii 1942 r.).

Kak nokazaHo Bbillle, YHC/O BOJYAT B BHIBOJKE yMeHbILIaeTcs B
nepBble Mecslbl HX KH3HH. [HOeab MOXET HACTYNHTH H3-3a OTCYT-
CTBHSA BOJAbLI HJAM APYrHX npHuuH. B nocaemanne rofabl NoBCeMeCcTHO
HabJonaeTcss BHICOKAsi MJOTHOCTH HAaceJeHHA HKCOM0BHIX KJelleil,
KOTOpbie TakKe MoOryT OblTb NPHYHHOH CMEPTHOCTH BOJYAT, MO-
CKOJIbKY HalJiiofaeTrcst naje:< 3aflleB H 3aiiyaT OT 3acelaHHf Kie-
HIaMH.

B c¢Bfi3H ¢ OGUIMPHBIMM BeceHHEe-JeTHHMH arpapHbIMH M Jeco-
X035ificTBEHHBIMH pafoTaMH HMeeT MecTO OTXOA MOJIOAHAKA KakK B
pe3yJbTaTte cayualHbIX HAaXO0A0K JIOJAbMH JIOTOBOB H MOMNYTHOTO
YHHUYTOXKEHHA BOJYAT, TAK H NPH NEpeTacKHBaHHH (MepeBoie) BOJI-
yaT K3 MecT, rie 3Bepeil norpeBoxuaH. Bospacranue aefictBust
3TOro (pakTopa 3aMeTHO B ropax, rie noroJjloBbe BbI1aCcaeMoro ckKo-
Ta CYUIECTBEHHO BO3POCJC H MNoJA nactdHula H CTOAHKH CKOTa HC-
MOJIL3YIOTCA BCe HOBBIE H oTAalieHHbie yroabsa. Hanpumep, B 1979 r.
no IopHo-AnTtaiickoit aBToOHOMHOIT o6JiacTi 106bIT 171 BOJK, B TOM
yncae 110 Boayart, XOTH paHee CUHTAJA0Ch, YTO HAXOJAKH JIOTOBOB B
ropax — peakocts [20]. B 1o e ppemsi o6uiHe MOJOAHSIKA B JO-
6uiye 3a 1979 r. ecTh Tak:Ke cJelCTBHe aKTHBHOH paboTel MO NMpH-
BJI€UEHHIO MACTYXOB H JAPYrHX KHBOTHOBO/JLOB K PasopeHHIO JIOrOBOB,

B ycaosusax Adartafckoro xpas BeAyulHM (PakTopoM CMepTHO-
CTH BOJIYAT B BO3pacTte A0 NOJYTOPa MeCHlleB siBJASETCH NMPOMbICe.
B obueit rogosoii po0blye BoJYaTa COCTABJSIOT NMOJOBHHY,

Kaxk npaBusio, BOJKH NpOSIBJASIOT arpeccHBHOCTL K cobakaM H
crnelHaJbHO OXOTATCA 3a HHMH, COBepliasi MPH 3TOM Jep3KHe Ha-
6eru B HaceseHHble NyHKTH [12, 17 w ap.]. Ho npu HU3KO#H 4HCaeH-
HOCTH B Pa3perKeHHBIX MPOMBICJOM MONYJIALHAX HEOJLHOKpaTHO Ha-
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MecTo pacnonoweHHs JOroBOB H IIEHEHHA BOJYHLL

(Kypranckasa o6a.,

1955—1959 rr.)

TaG6auna 3

M{'!CTI.‘} = P-ﬂ.ﬂﬁTﬂHHH:r‘f‘ﬂ' JIONOBA -
Pacnoaomxenns J0roBa Ho Bogonoes
(THN yropuii) Ho 0,05 36 (37,1)
Jlec . 3 48 (46,6)* 0,06—0,2 29 (29.8)
Kook . 7 (6,8) {] ‘35 12 (12.4)
TMone 22 (21,4 ﬂ,ﬁ 1,0 12 (12,4)
Bonoro 23 (22,3) 1,1—1,5 33, 1)
DCTPOR: i a s 3 (2,9) 1,6— E.D 3 (3.1)
E:I 5!-{] 2 [2!1}
H 103 (100,0 '
YRS (LR 8D Hroro 97 (100,0)
Kl et 60 9 o acaeMmMoro cKorta
rapat < atnatcmnie 67 (60,9) BhIN
CTOr, CKHpA . 7 (6,4) Ho 0,5 24 (35,8)
IlpoBa, xBopocT 4 (3,6) 0,6—1,0 9 (13,4)
OrkpuiTo B fMe . 9 (8,2) 2,0—3,0 20 (29,9)
B Kycrax . . 21 (19.1) 4,0—5,0 8 (11,9)
OlcTaTEwM . 2 (Irg} ﬁ,ﬁ H OoJee 6 [g,U}
Mtoro 110 (100,0) Hrorad s 2 67 (100,0)
* B ckofkax —n. 9.

OJI01a/HCh CAYYaH APVAKEJNIOOHBIX OTHOLIEHHH BOJKOB ¢ coDaKamH,
a Tak:Ke CKpellHBaHHH ¢ HHMH 3Bepeil 0b60ero noja H COBMECTHOTO
BHIKADMJHBAHHA MoJdoaHsika [b, 6, 7, 14, 15, 16, 19]. HessaTts mo-
NOOHBIX cJiyuaeB 3aperHctpHpoBaHo u B AJiTalickoMm Kpae. Ilpuuem
HHHUHATHBA YCTAHOBJEHHA KOHTAKTOB ¢ coOaKaMH BO BceX clydasx
NpuHaANexana oAHHOKHM BoauyHuam [4]. Cpean 230 BoOJYBHX
WKyp, 3arotoBiedHblx B 1980 r., ceMb okKaszaaHch ¢ SIBHBIMH MPH-
dHakamu cobak. AHajorduxbie ¢axthl H3BecTHHl H B KeMepos-
CKOH 00.J1.

B nepuon, BeposTHO, HAHMeHbILel YHCJAEeHHOCTH BOJKa Ha Aartae
H wre 3anajaHoii CuOHpH H3BecTHbIE cayuau A00bYH THOPHIHOrO
NOTOMCTBA cocTaBHJAH MeHee 3 % oT uMcia pasopeHHBIX 3a 3TOT
NepHojL BOJNUYLHX BBIBOAKOB, HO 3HAYeHHE ABJEHHS IS COXpaHeHHs
nonyasiuHy, HecoMHeHHo, Oojee cyulectrBeHHo. [HO6puaM3auua c
cobaKaMH — 3KOJIOTHYECKHI pe3epB BHAa B NMOJAepPKAaHHH UYHCIEH-
HOCTH.

O6Go0uenHble CBEleHHA O PACHOJOMKEeHHH JorosoB B Kyprauckoi
06J1. 1 B AnraiickoM Kpae nansl B Taba. 3.

B 70-e roabl BOMYHIBI LICHHJHCH 3HAUYHTEJLHO JAajblie OT Ha-
CeJICHHBbIX NMyHKTOB, 4YeM mnpe:xkae. Ecan B 50-e roasl B JecocrenH
Cubupu (Kpacuosapckuii kpaii [10]; Kypranckas 06.1.) mnosaoBrHa
JIOFOBOB HAaXOAHJIACh OT TAKOBLIX He JaJiee 5 KM, TO B IocjepHee
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BpeMs JHp 15,3 % . 2TH H3MeHeHHsT NPOH3OUIIH KakK TOJ BO3/ecH-
CTBHEM VCHJHBILIErocs Npombiciia (ycnelHee pasMHOMKaTHCh BOJKH,
‘CeJIMBLIHECS B OTA4JCHHBIX YTroibsix), TaK W B CBfI3H ¢ BO3POCUIHM
MOroJ0OBLEM KONBITHLIX 3Bepeil, obecneuynBuinx 6JaronojydyHoe cy-
I1eCTBOBAHNE XHIIHHKA HE3aBHCHMO OT JOMAllHHX JKHBOTHBIX.

OTMeuasi VKa3aHHVIO TEHAECHIMIO B pPasMEILeHHH JIOTOBOB, CJie-
JAYET 3aMeTHTh, YTO B €¢ MPOsBACHHH B AJTaliCKOM Kpae, Hanpumep,
Ha6JI01AI0TCH 30HAJbHLIE H TeppHTOpHadbHble ocobennoctH. Hawu-
GoJjiee APKO MPOUECC <«OTAAJEHHA» MNPOSIBHJCIA B NPHJIETanUHX K
Kasaxcrany paiionax pasuuiibl, Menee sipko — B [lpuobve u Ilpn-
uyyMBIlIbe H caafee — B Npearopbsix H ropax Aaras, rie NpPoOUEHT
BOJIUBHX THe3/1, 00HAPYKEHHBIX B paidyce 10 5 kM, coctaBua 33 %.
B cpeaneMm no kpaiwo 3ta BeaHunHa pasia 22,6 9 (mo 146 BhiBOJA-
kaM). OueBHIHO, H3-3a CJ0MHOro pedabeda B ropax jAaxe Oausje-
JallHe K ceslaM ypouHilla 4acTo TPYAHOAOCTYMHbI, Maljo nocelia-
IOTCSH JIOAbMH H 60raThl *KHBOTHLIMH KOpMaMH, .

IIposiBieHne «oTAajMicHHA» B HEKOTOPOH Mepe YCHIHBAeTcs H3-3a
COKpallleHHsl KOJHYecTBa ceJl H ACpPeBeHb, NMOCKOJBKY CpejlHee pac-
CTOSIHHE MeJ1y HHMH Ha paBHHHe W B npearopbsx Auras B 50-e
rojibl 6610 8 kM, B 70-e — okogo 13 kM. B T'ophno-Anraiickoii aBrto-
HOMHOH 006J. cesa pacnofioxKeHbl 3HAUHTENLHO pexe, OoJjee He-
PaBHOMEepHO M MNpPUYpPOYeHbl K peuHbiM jgonauHaMm. [lostoMy kKak B
50-e, Tak u B 70-e roasl HMeJ0OCh JOCTATOUHO MHOro Mecrtr (6o0Jib-
1lIefi YacTbi0 JeCHBIX), VIAJeHHbIX OT 4YeJIOBeYeCKOro MKHJbf Ha
O KM H 6osee. Ha 6ausocts popor BoskH He ofpaliaioT BHUMAHHS.

Ha npenanraiickoit pasHHHe ¢ JecHeroeteio 21 % sorosa
VCTPaHBAlOTCH NpeumyuniecTsenno B Jecy (63,5 %), 1. e. jec 3ace-
asercd B 6,5 paza HHTeHcHBHee, ueM Apyrue Ouotonsl. B Gepeszoso-
OCHHOBBIX KoJKax — 19,8 % soroeuul. OrHocHTeNBHO 4acTo ce-
aATcs oM no Gaakam (9,3 %), peme — Ha noasx, B CKHpaax cra-
poii conombl. B Kyprauckoit 06a. ¢ Jaecucroctsio 259 B anecy
obunapyxeno 53 % Jaoroeum, no 21—22 % na noasx u B Goaorax,
3 % — Ha ocTtpoBax, Jec 3acesleH HHTEeHCHBHee B 3,4 pasa B cpas-
HeHHH ¢ npouuMu OGuotomamu. OueBuano, B AatailickoM Kpae Jjeca
6oJiee npHBJeKaTedbHbl A YCTPOHCTBA JioroBa, Hexkeqd B Kypran-
CKOi 00.1.

B ropax Aartasa npHypoOuEHHOCTb JOTOBOB K Jecy MeHee 3aMeTHa
(34 % wnaxonok). Buanmo, Goablias JgecHcToCTh oOJacTH 3aTpyi-
HA€T MOHCKH JOroBOB H CYIIeCTBEHHO BJHSAET HAa HCTHHHOE COOTHO-
HieHHe B pasMelleHHH BbiBOJAKOB.

[ToBceMecTHO BOJHHILI MPEANOYHTAIOT ILEHHUTBCH B YKPBITHSX,
B TOM uHciae B Hopax — 60—80 Y% . B ropax BMecTo HOp HepeKo
HCnodb3yloTes neumepsl — 5 % . Ha paBuune Boauuubl HHoOrjaa jgena-
I0T HerJiyboKHe TOAKONB B CKJIOHAX $IM, B TOM YHC/JE CHJIOCHBIX H
CTApBIX KypeHell JJs BblKHraHks japeBecHoro yras. HMuoraa onu
YCTPauBaloTCH MNOA KOPHAMH MJH CTBOJAaMH JIepeBbLEB-BeTPOBA-
JoB—7 %, B Kycrax waH nox Humu — 8—19 %, peako mox pacry-
IHMH JIepeBbsiMH H HHOr/la B 3a0pOlIEHHbIX 3eMJsIHKaX.
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HPEEHG‘!HTHEMDCTI} B 34CC/JIeHHH BOJKAMH HOp TeéX HJH HHBX
ACHBOTHLIX 3aBHCHT OT HecKoAbKHX ¢aktopo. Hanpuwmep, cypok
He BCTpeuaercs Ha paBHHHax JeBobepexbsa p. O6u. Bocrounee Obu
OH 3anumaer MeHee 15 Y ofuleil TeppuTopHH, H JHIIL Ha Adarae
H B Nperopbsix apeaj cypka OXBaTbiBaeT OKOJO TNOJOBHHBI TEppH-
Topuu. [losromy BosuHULI ceasTCs B CYPYUHHAX JiHIUIb B ropax H
npearopbsax — 23 % Haxoxok, a B neaom no kpaw — 8,4 9%.

Bapcyk naubosee WHPOKO pacnpocTpaHeH B COBPEMEHHBIX cTa-
UHAX BosKa. [loMHMo OOGIMHOCTH 34celeHHBIX nJoutajzei, y 3THX
BH/J0B COBIA/Jal0T H HEKOTOpHIE BaHeflne TpeboBaHHs K MecTam
OOHTaHHA (MaJjasd MoCceulaeMocTb J0AbMH, 6J1aronpHsiTHLIE YCJI0BHA
A HopeHHs, 6JH30CTh BOAL). BoauHUbl MeHATCs KaK BO BpeMeH-
HBIX, TAK H B OCHOBHBIX HOpax Oapcyka. OOHaHe OTHOPKOB B TO-
CJAeHHX MoJde3Ho 1Js coXpaHeHHs BOJYAT, TaK KakK 1Mo 3TOH NpH-
YHHE OXOTHHKM HEe BCeria MOryT NOJHOCTbIO A00BITL BLIBOJOK.

B cyxux 6opax szanaja Kpas MNJOTHOCTh NOceJeHHiT Gapcyka
eaBa goctHraer ojHoro nocejenus Ha 10 teic. ra. B [lpuodee, I1pu-
YyMbILILE, B TOpPax H NPEAropbax HNOCEJEHHH BCTpedalTcs B He-
CKoAbKO pasz uaute. OjHako yacrora ycrpofictsa JoroBoB B Gapcy-
YbHX HOpax MeHsercs JHllb B npejgeaax 58—69 %. B ropax 6apcy-
KH jgep:kartcs He Boille 1200 M [13]. D10 06GCTOATEABCTBO CYIIECT-
BEHHO CHHKACT BEPOATHOCTL 3ace/eHHsl BOJYHLAMH HX HOp, TakK
KaK BOJIKH HEPE/ILKO CeJSTCS Bhille,

Hopel mucuubsl yacto pacnogarairces Ha 0esfleCHHIX yyacTKax
[12], BO3MOMKHO, NOITOMY OHH MeHee MPHBJAEKAaTeNbHbl 18 BOJKOB,
H aub 12,7 % BLIBOJAKOB B Kpae pacnojarajich B JHCHHX Hopax.

B uenom no kpaio 72 9% JoroBHil Haxojiuauch He gajee 500 M
OT BOJIHBIX HCTOuHHKOB, Ha paBHuHe ke, npuiaerawoued Kk Kasax-
crany, 14 BuBoakos (40 %) naxoamauck oT GJaHKalllero BojoemMa
nanee 3 KM, B ToM uHciae ABa—B 8 kM, Ha xpebrax sanajauoro u
cesepHoro AJrtasi rycrora peunoil cetu aoxoaut Ao 0,7 kM Ha 1 km?
(Cycaos, 1947; Hdaewigos, 1955, uur. no [23]), nostomy GoJbliHe
y/JaJieHHs JIOropa oT BojoeMa 3/ech HeBO3MOXKHEL, M Bee-Taku naxe
B ropax BCTpeya/icChb BbIBOAKH, AepiRaBlinecs B 3—4 KM OT pyubs
Hian osepa. To xe nabaogaerca H B Kyprauckoii o6.1., 6orartoii
ozepaMi H Oojoramu, rae Jauwb 5% JoroBHur yiajeHbl Ha
1,6—5 km or Boabl. Muoraa BOM3H J0oroBa B MOHHKEHHAX H 060J10-
TAX BOJKH H BOJIYaTa POIOT «KOMAHKH», TA€ VTOJSIOT HKaiuay.

OO6LIUHO JIOrOBa pacnoioxeHbl 0JHO OT APYroro Ha 3HauyHTe/b-
HbiX paccrosuusx. Ho OGbiBaioT Hckawouenusi. B 1972 r. oxorosen
H. Cocuun pasopua JOroBo ¢ WeECTbIO BOJYAaTaMH, VCTPOCHHOE B
Gapcyubeii Hope. Bropoe JoroBo oOHapy:KHIH HO3dHee B 3 KM,
Toxke B OGapeyubeM noceseHnH. Oxorosen YyMmaneBckHi Haxoaua
ABa JoroBa B 2 KM oaHo ot apyroro. 17 uionst 1980 r. B 3anecos-
ckom paiione A. H. Kysneunos j106bi1 B oiHoM Jorose 15 Bosuar,
H3 Kotophix 10 GbuH 10 pasMepaMm NPHMEPHO ToJyTopaMecsuHble,
OoCTaJbHbie NSTh — MEHBIUHX pa3MepoB, MecsiuHbie, Kpynuble Oblin
cgersiee mo okpacke. B 1977 r. B KpacHouekoBckoMm pafione
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OXOTHHYMII Y4aCTOK pasMHoMKaiouleiics napbl BoAKOB. Boaunubl erkeroiHo HOBbie.

/ — o6lAas TepPHTOPHA OXOTHHYLEro Y4acTka, 7 — ochopMule pafloHNsl JeTHHX oxoT, J — rpaHM-
I JeCHHYSCTH, 4 — NOroRa H Foakl HX HaAXOOOK.

A. T. KystHeuoB po0bli ceMb BOJYAT TEMHON MacTH MeCSYHOro
Bo3pacTta H ABYX OGoJsiee cBeT abix Bo3pacTtoM 15 aued. B 5—7 M or
HOpHl B KyCTax akalHH HailleHo eule TPH BOJYOHKA, CXOJHBIX
N0 pasMepy H OKpacKe C MepBLIMH JABYMsi. ¥ HEKOTOpPbIX BOJYaT
MeHbllero pasmepa OblJIH CBeT/ible NsiTHA Ha rpyAH H Kusore. Cko-
pee, 310 ObIIH LUEHKH cobDakH,

Bosku — He crporHe MoHorambl. HM3sBecteH cayyail coxuTeNb-
C€TBa OJHOr0 caMua ¢ JABYMS ULIeHHBIMH CaMKaMH, YCTPOHBIIHMH
Joroea B npeaenax 1 km [1]. O pasmHOKeHHH ABYX BOJIYHIL B
ofHoll crae ynomuHaercs B [13, 23]. Hamu 15 mapra 1978 r. us
CTaH B JCBATb BOJIKOB OTCTPEJAHO BOCEMb, B TOM YHCJIE NATh CAMOK,
JIBE H3 KOTOPbIX OblIH ¢ sMOpHOHaAMH (lIeCTh-ceMb 3MOPHOHOB) H
0/lHa B npeareykoBoM coctosiiii. M3 tpex camuos aBa ObIJIH NpH-
Oblyible H OJHH MAaTepblit, MATH JIeT.

MaBecTHbl c/lyyad, Koria BOJYHIEI HECKOJLKO JIeT MOApAl Lie-
HHJIHCL B OJAHOH Hope. Takol rHe3oBOli KOHCepBaTH3M CBOHCTBEH
H camuam. B KyaynauHckom 60py BOJK TPHALBI JHIIAJACA BOJYHIL,
OTCTpPEJHBAaeMbIX BECHON Ha Jorospax, H BHOBb NPHBOAHJ Ha CBOM
y4acTOK JPYTylo CaMKy, KOTOpas Ll€eHHJach B KBapraJe Jjieca, GJiH-
KaimeM K npexHemy Jorosy. B KbitManosckom paiione B 1978 r.
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Oua nobuita oueHb crapas poaudua ¢ 10 sonuaramu. Camel NpH-
BeJl Ha CBOIl yuacTOK HOBYiO caMky, Kotopas B 1979 u 1980 rr. 3a-
HHMaJa HopYy npe/liecTBeHHHLB H oweHHaach 9 u 10 BosyaTam.
[To-BuauMomMy, B CcTasx HWJAH BOJUBHX Napax JHIepoM MOTYT OBITh.
KaK CaMKH, TAK H caMibl,

JloroBo B CtosiGOBCKOM JIECHHYECTBE MO KOPHAMH COCHBI-BETPO-
Bajsa Obl1o H3secTHo Ham ¢ 1971 r. Toraa sjneck 100BTH BBIBOLOK
Boyar. Boaunma smecre co craeil Gblia oTpaBieHa clelylolieH
3UMOIl, H ee NMOTOMCTBA B KHBBIX, MOKaJy#, ke ocrajgoch. Hepes
8 sner oxorosen H. Pynakos BHOBbL 0OHApY#HJ 3/lech BHBOJOK H3
cemu Boavar. [losrophoe =zacenenHe JoroBa MOKHO OOBACHHTDL
ONTHMAaJbHOCTBLIO €r0 Pacno/OHeHH .

Ha pucyHke nokasaHo pacnoJo:KeHHue JorosoB B PakHTOBCKOM
Gopy, rie Mbl NpoBOAHJAM HabJojgeHHss B Teuenue 5 Jer. Cawmen
OblJl O/HH, 4 CAMKH €MeroiHo OTCTPeaHBaJlCh NPH pa3opeHHH Jo-
roea.

Hepeako nocne pasopenns JoroBa H paHeHHs BOJYHIlA YCTpaH-
BaeT JOroBo B jJpyrom Mecre. B BeicTponcrokckoMm paiiohe 0XoTO-
BeJl H. CocHHH oOHapy:Ku/a, uTo BOJYHILA ¢ XapaKTepHbIM oTmeyar-
KoM cJiejla (6e3 o/HOro nanblia Ha 3ajHell Hore) Ha CJAeAVIOLMHA rom
yerpondia Jiorobo B 40 kM oT npeawsjiayitero. Oxorosen [1. Psa6un-
CKHH HalleJ HOBOE JIOrOBO B 8 KM OT NPEALIAVILETQ, Pa3opeHHOro
HM npexae. HMapectna soasnma w3z [lankpviunnckoro paiiona,
yCTpPOUBIUAS JOTOBO B 6 KM OT NpexHero.

BuiBonbl

[Tno/10BHTOCTD BOJIYHIL B PABHHHHOH M npeiaropHoii uacrsx AJ-
Tallckoro Kpag B cpeiHeMm Bellie, yemM B [opHoM Astae,— cooTBert-
CTBEHHO 7 H 5, 8 IeHKOB Ha pasMHoKawwylocs caMKky. Mamenenue
CpelHeH MJOLOBHTOCTH MO rojaM collpoBOXKIAaeTcs H3MEHeHHeM
JOJH MO3JIHHX UIEHEHHH, 4TO MoKeT ObiTh pe3yabTaTOM H3MeHe-
HHA J10JH MOJOABIX BOJYHIL B NONYJSALMHH.

B nepBbie aBa Mecsina #u3HH norubaer B cpeiHeM 6—16 % uieH-
KoB. OHH MorH6aioT OT Mo<apoB, OTCYTCTBHA BOAbLL H APYTHX NPH-
UHH.

[Tpu Hu3KoO# uHCACHHOCTH BOJKAa B HauaJje NepHojia HCCIE10Ba-
HHH JIOroBa BCTpeyaaHch HepedKo BOJH3H OT Hace/eHHbIX NMYHKTOB,
a no Mepe ycHaeHHst O0pbObLI ¢ BOJKOM H BO3pacTAHHS UHCJEHHOCTH
JHKHX KOMBITHBIX OHH CTaJH YCTpaHBaTLesl Ha GoablleM yiajeHHH.
Ormeueno npeanoyTeHHe JeCcHbIX YroJHH /i YyCTPOHCTBA JOrOBHIIL;
BCTpPeuaeMoCTh HX B JIeCHLIX yuacTkax Kypranckoil obnacti W pas-
HHHHON yacTH AaTaifickoro Kpas B TPH-NSTh Pa3 Bbllle B cpaBHe-
HHH ¢ OTKPBLITBIMH GHOTOMAaMU,

¥ BOJIKOB YETKO IPOAB/ACTCH THE3/10BOIl KOHCEPBATH3M, HE Ha-
pylnaeMbiil jlaxe e:KeroJHbIM H3DATHEM BOJYAT H OTCTPEJOM OJ-
HOrO H3 pOJHTEJIEH,
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AKALEMMA HAYK CCCP - YPANbCHHMHA HAYYHBIA LIEHTP

KONMUMYECTBEHHBIE METOAbl B 2KONOrMM NO3BOHOYHLIX - 1983

C.E. PAMEHCKWH, WU.T.TYPCKMHK, M. M. NABNOB
YBENMYEHME PA3SMEPOB COHOBO3PACTHbLIX BONKOB B XX BEKE

VpeauueHHe pasMepoB depena BOJKA B TeYeHHe MHOTHX TOKO-
JeHuid Ha OJHOH TeppHTOPHH MOMET paccMaTpHBaTbLCSl KakK MposiB-
JeHHe XPOHOJOrHUYeCKOH M3MEHUMBOCTH OJHOHAIPABJIEHHOrO Xapak-
Tepa. AHANH3 H3MEHEeHH T J1aeT CBeACHHS O Mpoleccax MHKPOIBOIIO-
UHH B ee MOp(OJOrHyecKkoM BhIpameHHH. ITH BONPOCH OTHOCATCH
K Ba;KHoil obaacti nonyasiHOHHO-MOPMOJOrHYeCKHX HCecael0Ba-
HHH, SBJAAIOTCH NEPCNeKTHBHBIMH H MaJlo H3ydYeHHbiMu [14—17, 25].

HenonbzoBanHble usepena BoJKOB YKpauuel H ModajgaBud xpa-
Hates B Myaeax 3ooqorkdeckoro wueruryra AH YCCP, Oaecekoro,
Kuesckoro, MockoBckoro vuupepcuteroB. Mayuena takixe koaiek-
s BoakoB KupoBckoit 06.., naxoaamascas so BHHUHMO3 (r. Ku-
poB), yactHuHo cobpaunras b. [I. 3n06HHBIM.

Bospact BoakoB onpegejedn B JabopaTOpHH KOJHUECTBEHHOI
9KOJorud  MHucTtuTyTa  3KOJOrHH  pacTeHHH M KHBOTHHIX
YHLL AH CCCP no oTHOCHTe/JbHOH IWHPHHE KaHaJa KOPHSA KJBIKa
[22, 23] u mo meroauke Kiaepesanp [8]. B pabore npuHsiJaH aKTHE-
Hoe yuactie B. C. Cmupuos u [. M. buonkos. Dol H3yyeHbl 3Ha-
YeHHSA KOHAHJ00a3aabHOH AaHHB 4depena 102 BoaKoB YKpauHBL H
Moanasuu, koropele poaancsk B 1920—1976 rr. MaMeneHnns BOJKOB
Kuposckoit 0641, onncansl no KoHaujaobasanbHoi AauHe 24 yepenos
H JJIHHe HHZKHelH deqntocTH v 31 3Beps, poauBwerocs B 1948—1977 rr.
HMamepenus Bcex BoJubiX uepenos ocyuectsiachbl C. E. Pamen-
CKHM IITAHreHIHpKYyaeM ¢ TodHocThio 0,00 MM,

CaMilbl H caMKH paccMmaTtphBaJich oTAenabHo. BoJKkn ceBepHBIX
H BOCTOUHBIX obOJacteii YKpauHbl KpynHee 3Bepeil, o6HTaOUIHX B
Ioro-3anajinblx pafionax pecnyoqauku 1 B Moannasuu [4]. K Ttomy xe
3TH [Ba paiioHa pa3iejeHbl TeppuTopHel, rie obutaer (M n00bLIBa-
€TCs1) CPAaBHHTENbLHO HeDOJbILOEe KOJHUYeCTBO BoJaKoB [4, 24]. Ilo-
3TOMY NpH 00paboTKe AaHHBIX COOPOB YUHTHIBAJOCH MECTO A0OGbIYH.
Bo3MoOKHBIMH  reorpauyecKMMH  pasJHuHAMH  BoJKoB Kupos-
CKOH 00J1. Mbl npeHedperaH, CUHTAasg, YTO OHH He MOryT ObIThL 3Ha-
YHTEJbHBIMH HAa CPaBHHTE/AbHO HeBOJbIIOR H NPHMEPHO OAHOPOIHOM
TEPPHTOPHH, HAa KOTOpOH JoObBajaHch 3BepH. H3-3a HHTEHCHBHOro
pocTa Bo3dpacT NpHObLIIBIX BOJKOB ONpeAessjH Mo MecsinaM HX Jio-
6buiud, KpoMe Toro, Mbl yUHTHIBA/IH, YTO HA pa3Mepax yepena MOMKer
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OTPA3HTLCS H3OHPATENbHOE H3BATHE KPYNHBIX JHOO MEJKHX 3Bepeit
B pe3y/bTaTe NpoMbIc/a. JTO MOKET NPHBECTH K H3MEHEHHIO Cpejl-
Hux pasmepoB. Hanpumep, nonajganue B npoMbices] BHauade GoJee
KpynHbiX ocobeit Oblyio obHapyseHo y ropHocTas [9] H KyHMILBL
[7]. TlosTomy oTaenbHO paccMaTpHBaJn Bo3pacTHeie rpynnbl 14,
24 ner u T. A.

CpaBHeHHe CpPelHHX BeMHYHH KOHAWI00a3anbHOH IJHHBI uepena
BOJKOB CTapilie rofa H A00bITHIX Ha TeppHTOpHH YKpauHubl 0 MoJ-
AaBHIl, MO3BOJHJAO NPEANONOKHTb, UTO BHE 3aBHCHMOCTH OT (hasml
YHCAEHHOCTH 3Bepeili HX pasMephl ¢ roJdaMH JIOCTATOYHO MOHOTOHHO
yBeqHuHBaloTed. B KavectBe npuMepa npuseiem taba. 1, B KoTo-
poli onxcaHa camasi Goablias BeIOOpKa M3 paccMmoTpenHbix. MoxHo
JAONYCTHTB, YTO CKOpPOCTH VBeJAH4YeHHs uepena Obl1a A0CTATOMHO
BEJIHKA, eCIH npolece NposiBiasieTcss Tak SIBHO, HECMOTPsA Ha MaJible
BHIOGOPKH, HWHAHBHAYaJbHVIO H TEPPHTOPHANBLHYIO H3MEHYHBOCTD.
Ho jaokaszatejabecTBO CYLLECTBOBAHHA VBeNHYEHHA KOHAHJI00a3alb-
HOH JLIHHBI Y€pPernoB OAHOBO3PACTHBIX BOJKOB NOTPebfOBA/J0 HCNOJb-
30BAHHA ClELHANbHBIX [IPHEMOB,

ﬂﬂHEBETEHhCTBO yEenHyeHMAa paimepoB BONKOB

B xampnoll oaHopoAHON rpyinie XKHBOTHBIX OBbLIH MOJCYHTAHEL
3HaueHHs Kos(pduuneHta perpeccun b ypaBHenus Y=a-bX, rae
X —roa poxiaeHHsi BoJKa, a Y — KoHaujaoOaszajabHas JLJIHHA ero
yepena, MM. C TOYKH 3peHHA MaTeMaTHYECKOH CTATHCTHKH MBI
HME€eM MpaBo 3TO cjejaTh, NPHHAB MAaTeMaTHHYCCKHE JLONYIIEeHHH,
uanoxkenuoie B kKuure E. M. Uersipkuna (1977, c. 65), Kak He npo-
THBOpeuallHe NpHpojde H3yuaeMoro npouecca. 3HaueHHs Ko3abdu-
LHEeHTa perpeccHH OJHOPOAHBIX rpynih 3sepeil ¥kpauuwl n Monjga-
BHH AaHbl B Taba. 2. byksoii n, Kak o6bidHOo, obo3HavaoTess oObeMbl
H3y4aeMbix BbDOPOK.

C Kakoii-TO NorpeliHocTuio npHoblabie, 100LIThie B OAHH Mecsll,
CUHTAlOTCS OAHOBo3pacTHeIMH. CKopee Bcero, CpoKH pPOMKICHHA
IIIEHKOB BapbHPYIOT cay4dadHbiM o00pa3oM, TakK UYTO CHCTeMaTH4Ye-
ckasi oluHOKa NPH TakoM cpaBHeHHH MaJgosepositHa. Cayuafinble
OTKJOHEHHS TPH JOCTATOYHO OOJAbLLUIOM YHCJIE CPABHCHHR JAONHHBI
TOJbKO 0¢JaabJATh MPOABJACHHA MOCTOAHHON 3aKOHOMEPHOCTH, ecaH
OHa cyuiecTByer B npHpoae. Takue Ke paccyik/JeHHS BEPHB H 5
OLEHKH BJIMSIHHS BO3MOMKHBIX OWIMOOK oNpeaesaeHHs Bo3pacra He-
KOTOPBIX B3POCJLIX BOJKOB.

HaumeHnplllee YHCJAO KHBOTHBIX B rpynne — aAsa. Pesyabrarhl
H3MepeHHH BOJKOB, He 00pasoBaBUIHX MNOJOBO3PACTHOH TPYNIMLI,
VYTEHbl MPH ONpeAeJeHHH 3HayeHHH Ko3(pHUHEeHTa perpecHH s
rpynnel 3Bepeii «crapuie roja» (cM. taba. 2). BBHAY 3aBHCHMOCTH
3THX AdHHBIX OT HECKOJIbKHX MpPeAbiAYIIHX B OLUEHKAX 3HAYHMOCTH
H BEeJHYHHBI Tpouecca TakHe «cOOpPHBIE» Tpynnbi HE YYacTBYIOT.

KoapdHuneHTbl perpeccHu Aas KaxKIAoH rpynmnbl 3pepeid oObIYHO
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Ta6auua 1

Hamenenus cpeaiux 3nauenuii KoHanao6a3ansHOl LIHHLL yepena
CAMUOE BOJIKA CcTaplue roga, J00BITHIX B CeBEepPHBIX
H BOCTOUHBIX 00JACTAX YKPaHHBI

Cpemmme [ CPOIEERIA
Foa posmaennn Konny. SHauYEeHHA OTHJIOHEHIH
ROGHITHIX BOJKOD HHCAeHHOCTE BOJNKOB H3VyeHHBIX
Qe el o
MM
1922—1927 Bricokas 7 237 .4 2,15
1933—1939 Y GuiBatoLLasn 3 243.1 13,11
1942—1950 Bricokasn 9 243 3 T
1952—1959 Bricokasn, Ho yObiBaio- 3 245,1 10,92
nas

HEJOCTOBEPHO OTJAHYAlTCH OT Hyas. MiMesa gocratoydHo 00JblUoe
YHCJAO Trpynn (H COOTBETCTBeHHO 3HaueHwidl Koagduuuenra b),
MOKHO ONpele/iHTh peasbHOCThL VBEJHYEHHs AJHHBLI 4Yepena 4vepes
BOCIPOH3BOAUMOCTE 3TOro 3¢gdexra. B Ttaba. 2 kosapduuuenr pe-
rpeccHd 21 pa3 HMeeT 3HaK «IJlOCc», 7 pas — 3HaK «MHHYyc». IIpH-
MCHECHHE KPHTEPHS 3HAKOB C OLEHKOH OTHOCHTEJbHOrO YHCJia MHHY-
cos [3] mokasano, uyto ¢ BepositHocThio 0,99 MOMKHO TFOBOPHTH O
CYUleCTBOBAHHH YBeJHYeHHs KOHAHJ00a3ajbHOH [IJHHBI BO Bpe-
MCHH ¥V OJHOBO3PACTHBIX BOJIKOB.

Juauenus Koap@uuHeHTa perpeccHM KoHAHA06a3aJbHOH JAJMHHEL
yepena H JAJHHBI HHXKHEH 4YeJIOCTH Ha roj poxKIAeHHs /s BOJKOB
Kuposckoit 06a. nausl B8 tabdja. 3. [Ias OlUeHKH BOCIPOH3BOJIHMOCTH
stpextTa OLIT NPHMEHEH KPHTEpPHil 3HAKOB H NapHBIl KpHTEpPHI
Buakokcona. Ilocaeanuii yuHTHIBAET BeJHUHHY OTpHIlATEJNBHBIX b
B BH/IE CYMMbl HX PaHroB /Js pajla BCeX 3HAYeHHH Ko3p(HLHeHTa
perpeccHH, B3AThIX no abcomworHoil Beauunne [3]. CoraacHo Kpu-
TePHI0 3HAKOB, TOJbKO KOH/AHJ00a3ajabHag AJHHa Yepena 3HA4YHMO
yBeqHuuBaercss Bo Bpemen (F==0,95). Ilapunuii kxpurepuii Buiko-
KCOHA, HCMOJAbL3YIOUIHI JONOJHHTENbHbIE CBEJAeHHS, MO3BOJAET Cle-
JATh BLIBOJ O CYLIeCTBOBAHHH YBeJIHUEHHS Kak KD]LJ.II-.IOﬁﬂjd'IbIlUH
aaunbp (P>0,95), Tak u AAMHb HHKHeil uedioctH (P==0,95).

Obpaumaer Ha cebs BHUMAaHHe MEHbIIAS BbIPAXKEHHOCTb YBEJH-
YeHHS JAJAHHB HHAKHel yemiocTH. [IpnbaBienne }KHBOTHLIX, He obpa-
3VIOLHX MOJOBO3PACTHOH FPYNNbI, Kax/Ablil pa3 NoHHKaA0 CKOPOCTh
H3MEHEHHA KpaHHOMETPHYECKOro NPH3HaKa, B OTAEJAbLHBIX cayyasx
oYeHb cyuiecTBeHHo. Hanpumep, cpeinee H3 3HavyeHHH Koa(pdHiu-
€HTa perpeccHH, MOJACUYHTAHHBIX JJISI TPYIN BOJKOB OJHOro Bo3pac-
Ta, HauHHas ¢ roja, pasHo 42,66, a B cTpOKe «craplue roja»
Bcero +0,11.

ObpeauHeHHe pasMepoB Yepernos ¢ y4eroM HX TpYINOBOi pasHH-
nel, npennoxkeddoe B. C. CMUPHOBEIM (yCTHOE COOGIIEHHE), CJYIKHT
OCHOBOH [JJIst APYroro JA0KazaTteJbCTBa YBeJHYEHHA OJHOBO3PACTHHIX
BOJIKOB, MOMKeT OBITh, Jamxe Oojee yOeaurtenabHoro. Pesyabratel Hame-
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Tabanua 2

3uavyennsn KoadduuHenTa perpeccHu () OAHOBO3PACTHBIX BOJKOB YHpaHHbI
H Monpasuu

TeppHTOpUS Taa BoapacT b, MM/rog n ]mHE;Eﬂ?HH
X —2 .68 3 1964 —1970
04 I XII +0,74 3 1962—1976
T I -+0,35 6 1952—1966
[ I 10,18 7 | 1951—1970
ad IT1 410,22 2 1961 —1964
14 -+ 0,62 4 1951 —1970
L S L [ [ 3 1952—1973
_ i | it
B i it Crapuwe rojia +0, 56 0 1946 —1973
Monpasus
X +-2 56 2 1965—1969
04 I -+0,88 2 1952—1962
11 —0,31 3 1964—1970
T 40,08 4 | 1950—1963
24- -+0,94 2 1953—1964
54 —3.,02 2 1957—1961
Crapute rona —0,39 11 1948—1964
[ X —4.4 2 1950—1952
04 { X —0,438 2 1923—1949
I +0,31 2 19286—1975
dd | 1+ +0,15 7 | 1926—1956
P 0,39 7 1926—1952
Posenckasa, Kues- 4 40,85 4 1933—1959
ckan, YepHH- 5-- —0,17 3 1922—1948
roeckas, 1log- Crapwe rona -+0,26 22 1922—1959
TaBckas, Cym-
cKasi, Xapb-
KoBckasn H Bo-
POLIMIOBT paj- IX -+-31,66 3 | 1948—1949
Ut 1 1099 2 | 1948—1965
I +0,13 4 1957—1976
29
13- —235 2 1927 —1928
2L 40,12 4 1935—1964
3+ +0,1 2 1972—1974
84 4-0,02 2 1920—1945
Crapwe roja 40,09 13 1920—1974

MpuMmegarnue 3aeck B raba, 3. n— ofbed Hayyaemoll Brhifiopku; b — cpennam
BEJAHYHHA H3IMEHEHHH OAWHBM Yeperna ofHopoapacTHmX apepeit 3a 1 roa; IX—XI11, I—I1I — me-
CHILH: (--) — BO3MOMHOS YReJHYeHHe QAHHB Yepena, (—) — yOupanme.



Ta6auwua 3

3navenun KoxdpuuHenTa perpeccHH (H) 0QHOBO3PACTHBIX BOIKOB
Kuposcko# o6u.

IMon Boapacrt, mer

b, MmM/rog ‘ n t Fogm

KonguaobasanbHan OJHHA

14 41,04 7 1962—1977
94 —0,92 9 1958— 1964
44 +9.9 2 1955—1956
Crapuie roaa +0,11 16 1955—1977
VIII 41,44 3 1964—1971
04 [X 4 1.72 . 1959—1967
| +1,62 2 1973—1977
3%
1+ +0,38 3 19481975
Crapue roia +0,005 5 1948—1975
JTiHHA HHKHER YeJiCTH
14 +0.,9 8 1962—1977
24 = (fixg 4 1958—1974
30 34 -+ 0,33 3 1963—1974
44 +7.8 2 1955—1956
Crapie roia 0,04 19 1955—1977
VIII -+ 1,07 4 1962—1971
04 { I X 41,13 3 1959—1967
I +2.55 2 1973—1977
Qe
14 40,27 3 1948 —1975
a3 —1,84 2 1971—1975
Crapuie rofa +0,16 6 1948—1975

PeHHI OJHOrO H TOro e MpH3HAKa B OJHOPOAHBIX Tpynnax pasJiH-
YalTCA CPeIHHMH 3HAYeHHSIMH H BapHaOeJbHOCTbIO; CAMH TPYMITbI
pasHATCH, B YAaCTHOCTH, CPEeIHHM BPEeMeHeM pOXKIEHHA MKHBOTHBIX.
Jnsa Toro 4roOel y4ecTb 3TH pas/iHyHdA, ObLIO NPOBENeHO HOPMHPOBA-
nue. M3 kaxnoro aHavenusi KOHAWI00a3albHOH AJHHBL Z;; BbIYHTA-
JIOCh cpefHee MJsl j-i TPyNmsl H AEJHIOCh H4 COOTBETCTBYIOULEE O

A sl
L !
aj
B pesyabTate cpeanHe 3HaueHHa Y BceX 3IIHIICOB pacceHBAHHSA,

COOTBETCTBYIOUIHX OAHOPOAHLIM BhIOOPKAM, OKasaJuch PaBHBIMH HYJIO.
[TpeoOGpasopanHble 3JJMNCH  PACNOJIONKHIHCE CBOMMH LEHTPAMH Ha
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3aBHCHMOCTE MEXIY roioM pO:KAeHHA H KOHAHIoGa3anbHONl AJHHOI yepena
BOJIKOB.

Mo ock aGenues — nMpeobGpa3oBAHMEIN Tol poXAeHHA ocolH, MO OCH OPAHMHAT — WEHTPH-
poBaHHAR KOHEHA0OA3ANLHARA NJAHHA €¢ Yepena,

ocH BpemenH (abciuucc) ¢ OJHHAKOBLIM CpeAHEKBaJpPaTHYHBIM OTKJO-
HeHHeM, PaBHBIM eIHHHIE,

Kpome sTOro, M3 f;;roga pomxieHHs ocoOH BbBIYHTAJICH CpedAHHH

TOA POXAeHHs j-H rpynnel 3Bepeii:
Xij=tij— 1.

TeM caMbIM 3/JTHICHL pPacceHBaHHUA W/H, APYrHMH CJI0BAMM, TOJBI
BO BeceX rpymnnax, OblIH COBMelIeHbI B OJHOH HYJeBOil TOYKe — cpell-
HeM roje pomieHus AJO8 KamaoH rpynmnsl.

[Tpumenennsle gBa npeoGpa3oBaHua TO3BOJHJIH CJAeJaTh CpPaBHH-
MBIMH H HaJOMHTL JAPYr Ha Apyra 3JJuncel pacceuBanus. las BoJa-
KoB YKpaunsl 1 MoajaBun cBsi3b pasMepa yepena ¢ TOAOM poxie-
HHUsl 3Beps MoKa3aHa Ha pucynke. Kamxpas touka Ha HeM ecTh Ipe-
o0pasopaHHoe 3HAYEHHE KOHAWI00a3a/dbHOH JVIHHLL Yepena JKHBOTHOLO
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C NOKa3aHHBbIM B HOBOM BBLIPAaX€HHW TOAOM pOXAeHHA. BrITsiHyTOCTH:
SIVIHICA  paccenBaH Hs ﬂHdl’IpEED—-BBEpK» He BbI3bIBAET COMHEHHS.
Kos(puunent Jnneiinol Koppeasiuuu r,,— +0,36. CoorBercTBylomiee
3HaveHue {=3,666 nossoaser },-'CTdHDBHTb [bah:“r VBeJIHUEHHST JJIHHBI
yepena ¢ BeposiITHOCTbIO Goabuiei 0,999, Kﬂat[:xf]muuem perpeccHH
-+0,0356 rox—! ykasbiBaer Ha TO, YTO 3a KayKAblH FOX Yepen yBeflH-
yupaercs Ha 0,03560.

Has Toro utobbl BbIPa3HTL CKOPOCTb YBEJIHYEHHS B MM/ TOJ, He-
006X0AHMO HAHTH ycpeaHeHHyio o. OHa NOACYMTHLIBAETCH Kak

k
N Wi 2
J'=
0= 2 ;
}_l n;—k

rjae n; — 4ucao ocobeit B j-H rpynne, K — 4HCJI0 OJHOPOAHBIX T'pPYyIIL.
Ycpennennas ¢ okaszajach paBuoi 8,0217 MM, YMHOKeHHE HaligeH-
HOrO KO3(HIHEHTa perpeccHH Ha O JaeT CPelHIO CKOPOCThb YBEeIH-
YeHHA KOHAHJI00a3aJbHOH MIMHBI OJHOBO3PACTHBIX BOJKOB BCEX H3Y-
yeHHbIX BospactoB 0,286 MM B roj.

AHanoruuHo ObL10 OLEHEHO H3MeHeHHe pasMepoB dYepena B Ku-
poBcKoi 061. CBsA3b npeobpasoBaHHOH KOHAWI06a3aJbHOH IJTHHBL CO
BpEMEHEM oOlleHHBaeTcst NpH nomomu r,,=0,658 (n=24). Ilostomy ¢
BeposiTHoCThl0  Ooabluel (0,999 MOIKHO FOBOPHTbL O CVIIECTBOBAHHH
VBeJIHUeHHs 3TOrO0 pa3Mmepa V OJHOBO3PACTHLIX JKHBOTHBIX: b=
=0,09848 ron~—!; 0=7,3333 mm. 3aBHCHMOCTh JJIHHE HHMKHEH 4eJoCcTH
OT rofla poXKAeHHA 3Bepsi olpejeaserca r,,=0,394 (n=31). o
JaeT OCHOBaHHE ¢ BeposiTHOCThIO Oovibiied (0,95 roBopHTb 0O CVIILECT-
BOBaHWH cBsA3u: b=0,06379 rox~?!; 0—=6,8 MmM. B pesyabrate TaKHux
pacueToB OKasaJjoch, YTO KoHAWJoOaszalbHas IJHHA 4Yeperna OJHOBO3-
pacTHbIX BOJKOB KupoBckoii 06/, yBenuuuBaercsa Ha 0,72 MM B rog,
a LJTHHA HHXKHeH uetwocTH — Ha 0,43 mwM.

Ounennm, Ha Kakoil TeppHTOPHH KOoHAHJ06a3zanbHas AJHHA yBe-
JHYHBaJsach ObicTpee. Jlerko mokKasaThb, 4TO BeJdHUYHHb KO3(DDHIH-
€HTa perpeccHH H KOppeJslHH, BbluHcAsieMble Mo BuiGopKaM, 3aBH-
CAT OT NpedesNOB H3MEHEHHs BeJHYMHBI nepeMeHHoi X, BbIOpaHHOIi
B KauecTBe He3aBHcHMoi. Yem MeHblle pasHHUa Xmax — Xmm,
TEM MEHblle 3Ha4YeHHs YKa3aHHBIX NMoKasareeil ¢BsA3H. B oOBIUHBIX
KHHrax no CTaTHCTHKE 3Ta 3aBHCHMOCTL HE paccMaTpHBAaeTcsi, Mbl
MOXKeM TpHBeCTH ToJbKO craTbhio LlyrakaBw n Xsssta [29], kKoTo-
pble MpPH CPaBHEHHH JABYX JHHHH perpeccHH co4JaH HeoOXOJIHMBLIM
VUHTLIBATh BEJHUYHHY HHTE€pBaJa onpeaeeHus JHHHM.

Hecmorpst Ha To, uto BOJAKH B KHpoBckoi o06.. cobpaHbl 3a
CPOK MOYTH BJIBO€ MeHblle, ueM Ha YKpauHe u B Monjasuu, snaue-
HHS rygy H b y HuX Beiwe. OTcl04a NPHXOAHM K 3aKJIOUEHHIO, 4YTO
KoHauJaoOasajbHasl JJHHA yBeJH4YHBanack B Teuende 29 ner B Ku-
pPOBCKOH 00J1. ¢ OoJblUel CKOPOCTBLIO, ueM Ha YKpauHe H B Monja-
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BHM B TeveHHe D6 ser. AKUSHT HA AJMHTENBHOCTH cOopa H3YUEHHOTO
MaTepHaJJa cienaaH mo cJaeaywoilei nmpuunHe. Ecaum ckopocth yBe-
JHUCHHSI 4Yepena Ha KaxJoH H3 3THX TeppHTOPHH Obl1a MpHMEpHO
NOCTOAHHOH KaK 1Mo 3HAKy, TaK H M0 BeJHUHHE, TO INOJYYEHHBIH pe-
3yJbTAT 03HAYaeT, YTO Ha ceBepo-BocToKe eBponeickofi yactu CCCP
KoHAHJ00a3aibHad JJIHHA YBeJHUYHBaJach ObicTpee, 4YeM Ha 10ro-
szanajne. B npoTHBHOM cay4yae HeGOJBIIASI CKOPOCTb YBEJHYCHHS
WJIH Jake VYMeHblLUeHHs AJHHB B HauyaJbHBIH nepHoa Mmorjaa Obl cy-
EeCTBEHHO CHH3HTh CPAaBHHTEJbHO OOJBINYI0O CKOPOCTH IOCJEAYIO-
uiero ee ypenaunvedus Ha Yxpausde u B Mongasuu.

Cpaay 148 Bcex BOJKOB, 00pasyiouiHx NMoJOBO3pacTHhLIE MPYIIIL
3Bepel, 100LITHIX Ha YKpauHe n B MoanaBuu, oTiaenbHo B Kupos-
CcKoit 00Ji., OBLJIH ompefeneHbl CcpelHHe 3HavyeHHHd KOHAHJI00a3alib-
HOH JUIMHBI, a /ISl MOCJe[HEro perHoHa — Cpe/Hsis JJIHHA HHIKHEH
yesfocTH. PasgendB Ha 3TH BeJHYHHBI COOTBETCTBYIOLIHE CKOPOCTH
VBEeJIHUYEHH A YepenHbIX NMPH3HAKOB H YMHOMKHB yacTHble Ha 100, MEl
MOJYYHJIH OTHOCHTENbHBIE CKOPOCTH H3MEHEHHS pa3MepoB uepenos
(8 %). KonaunoGazanbHas IJMHA YepenoB BOJKOB Ha YKpauHe H
8 Moanasun yeenunuuBanacek Ha 0,12 % B roa. B Kuposckoit o6..
3TOT NPH3HAK VBEJHUYHBAJICA MOUTH B TPH pa3a Owictpee — Ha 0,31 %
B rojl, a AJHHA HUKHeH yeawetd —Ha 0,24 % B rog.

B npouecce ananuza y B. C. CMupHOBa BO3HHKJIO COMHEHHE!
MOMKeT ObITh, HE BOJKH IO OT roja CTaHOBHJHCH KpYyIHee, a MPOCTo
B Mpollecce JJHTEJbHOTO XpPaHEHHS KOCTHAS TKAHb ycblxaJja, Tepsis
BoJy. Cpa3y OroBOpHMCS,, 4TO peub HJIeT He O CBEKeOUHIIEHHBIX
yepenax, a 0 TexX, KOTOpble KaKk MHHHMYM [Ba rojia XpaHHJHCH B
myzee. Kak HH Ma/JlOBepOSITHO TaKOe CYLLeCTBEHHOE yChblXaHHe, MBbl
NOCTApajHch MPOBEPHTh, ecThb JH oHo. K cyacThio, cpeiH H3MepeH-
HeIX HaMu B 1979 r. Hawauce yepena, panee uamepenusle O, O. Mu-
ryanubiM [12] u C. M. Oruesbim [13]. Pesyasratsl 3THX H3MepeHH
npuBeaeHsl B Tabja. 4 (HoMep B mnepBoM cToJqbue TabJauubl cOOT-
BETCTBYET TNOPSAKOBOMY HOMepy uepena B TabJaHIax 3THX aBToO-
poB). Pacxompaenusi B uamepenusx O. O. Mury/iHHa H HaWHX CO-
craBuii B cpeianem 0,67 mMm. Hawmm usMepenus okasalHch MeHbllle
(HepoCTOBEpPHO), YTO MOXKHO ObII0 GBI TPAKTOBATH H KAK YMeHb-
eHHe yepenoB B npollecce xpanendss Ha 0,016 Mmm B roa, ecau
CYAHTBL MO KOHAHJoO6azanbHoll ajuue. [ToayyeHHoe Bbillle yBeJHue-
nue uepenos Ha 0,286--0,334 MM B roja jnaer OoCHOBaHHE TOBOPHTB
o npouecce, Hayuem B 18—20 pas 6Guicrpee. ¥ C. M. Orxesa mnpe-
obJiajaoT pesyJabTaThl MeHbIUHe, YeM y Hac. PasHHua B H3Mepe-
HHAX TOXEe HeJ0CTOBepHa, Ho OyAbL OHa peanbHoil, caejloBajio Obl
rOBOPHTL yiKe 00 YBeJHYEHHH pa3MepoB YepenoB NMPH XpaHeHHH B
Myszee. CKopee Bcero, pasjHyHsi BbI3BaHbBl HHAHBHAVAJLHBIMH OCO-
OGEHHOCTAMH CcrnocoOOB H3MEpPeHHH, KOTOpbie TPOBOMAHINCH PA3HBIMH
JA0abMH. [To3TOMY THIOTe3a «yCbIXaHHA KOCTHOH TKaHH®» HE MOMKEeT
OOBLACHHTE YBEJHYEHHSI Pa3MepoB O/JHOBO3PACTHBIX BOJKOB.

B. C. CmupHOoBbBIM OblJla TaKie BbICKazaHa MBICJbL O TOM, 4YTO
BOJIKH MOrJH Obl CTAHOBHTLCA KpYyMHee H3-3a HMMHIPaAUHH Ha 3Ty
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Tabanua 4

3HAYeHHS KOHJMI00a3aNbHOA JHHBLI OJHHX H TeX e Yepenos
V PasHbIX aBTOpOB

Ne lNoa Aofiwuw FongunofazadbHad AAHHA, MM Paspnua
o 0. 0. Muey- Hawu dannee
Auny [12] 1979 2.
3 1929 296 225,25 0,75
4 1929 237 238,9 —1,9
6 1928 228 .5 227 .45 1,05
7 1930 194 192 .4 1,6
9 1929 189 189, 1 —0,1
11 1929 243 241 .55 1,45
14 1929 238 237.9 0,1
22 1929 245 243 85 1,15
23 1928 240 238,1 1,9
Mo C. H. Ocnesy [13]

16 1926 249.2 249, 2 0
17 1924 254 253,45 0,55
19 1921 229 227.5 1.5
20 1926 244 244 8 —0,8
21 1926 235.3 236,2 —0,9
22 1921 221 220,15 0,85
23 1915 245 : 246,35 —1,35
4 1915 239 240,55 —1.55
25 1915 239,5 245,05 —5,55

TePPHTOPHIO GoJlee KPYMHBIX «COMJAEMeHHHKOB» H3 COCEeIHHX obJac-
Teid. Ilpouece yBeaHueHHS uepena B PasjHYHBIX TMOJOBO3PACTHBHIX
rpynmnax okaHuyHBaJicd B pasHble rojbl. [losToMy MOXKHO TOBOPHTD.
0 HENpepLHBHO NPOHCXOJMBILIEM YKPYINHEHHH 3Beped, Mo KpaHlHen
Mepe, B H3YuYeHHOe BpeMs, a He TOJNbLKO B mocaeanne roisl. Ha tep-
pHTOpHH YKpaHHbl Tako# sd@err Moran 6bl gaBaTh OoJee KpyIHbIE
ocoOH H3 OJH3JeKALHX H leHTpaJabHbBIX obaacreit PCOCP [4].
Ho Boaku, xusymue B aecax Kuposckoii 06J1., OTHOCATCSH K HYHCAY
caMbix KpynHbix u3 oburawiux 8 CCCP. HenousatHo, oTKy/la Tyi1a
MOTYT MHTPHPOBATL 3BEpPH C elle OOJBIIHMH pasMepaMH.

Takum obpazoM, J0CTaTOYHO YBEpPeHHO MOMKHO TOBOPHTBL, HTO
CXOJAHBIH Mpollecc YKPYMHEHHS KHBOTHBIX HMeeT MeCTO Ha TaKHX
PA3JHYHBLIX 110 KJHMATHUYECKHM YCJOBHAM TEpPPHTOPHAX, KaK 10ro-
3anaj H ceBepo-BocToK eBponefickoii ywactH CCCP. Orciona MoXkHO
npeanoJarath CylUleCTBOBAHHE aHaJOTHYHOro ¢eHoMeHa ewie, Mo
KpaiHeH Mepe, Ha HEeKOTOPHIX TEPPHTOPHAX CTPAaHHI.

PeayabTaThl H3yYeHHA HCKOMAEeMOro MaTepHasa, ONHCAHHLiE B
paborax [2, 5, 10], No3BOAAIOT F'OBOPHUTH O CYLIECTBOBAHHH H PaHb-
lle HHTEPBAJOB BpeMeHH, B KOTOpble [POHCXOAHJIO YBeJHYeHHe
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pasmepoB BoJKa. Bo3aMoxHO, UTO H3MeHEHHe pasMepoB 3THX 3Be-
peil IPOUCXOAHJIO0 ¢ KAKOH-TO LHKJIHYHOCTHIO.

YBeJHueHHe pa3MepoB BOJUYBHX YEPENOB HHTEPECHO CONOCTABHTH
¢ npapujaom Kona. OHO TrOBOPHT O CYUIECTBOBAHHH TEHACHIHH K
VBEJHUCHHIO Pa3MepoB KUBOTHBIX B Xoje ¢uiaorereza (cM., Ha-
npumep [6, 18, 27, 28]). B cBoem o630pe Crennu [28] nucaa, uto
H3-3a MHOrOYHCJEHHBIX HCKJWYEHHH 3Ta KOHUENUHs B KayecTBe
3akoHa Oblia OTKJOHeHa OoJblIMHCTBOM VueHbX. Tem He MeHee
O0HAa paccMaTpHBaeTcss MHOTHMH B KauecTBe 000CHOBaHHOTO 3IMITH-
pHueckoro obobuenus [28]. Hdas ob6bacHenns npasuaa Koma Gwlio
npeajoMxeHo MHoro rumore3, Hanpumep, uto ajas GoJee coBepileH-
HOH BbiclIeli HepBHON JesTeJLHOCTH Tpebyercs OoJiee KpyMHHBIf
MO3r, 0TCi0fla KpYNHee rojioBa H BO3MOJKHOE yBeJHUeHHE Pa3MepoB
tena. A. C. PuoikoBeknuit [19, 20] npuuies x BbHBOAY, YTO B MoOCHAE-
HHE rojibl Ha TePPHTOPHAX aKTHBHOTO VHHYTO}KEHHS BOJKOB TPOH30-
1a cBocobpasHasi «3TOJOrHUECKas akcejaepalnusa» ILIEHKOB (Mo
oipazkennio . M. Bubukosa [1]). IlpuGuiibie paHbplile HAUHHAIOT
KOYeBaThb BMECTE C POAHTENAMH, MeHbllee BpeMs CBfi3aHBl C JIOTO-
oM. BoaMoikHo, yTo B OyayuieM oOHapyMKHTCS CBSI3b MEKIY «3TO-
JOTHYECKOH akcejepallHed» H «COMATHYeCKOi», NMOKa3aHHOH HaMH.

B Kuposckoii 06J. YBEeJHUYEHHIO pPa3MepoB IKHBOTHHIX MOTJIH
crnocobCcTBOBATL TakHe OJ1aronpHATHHIE KOPMOBHE YCJIOBHSA, KaKHX
He OblIO Ha nporsxeHHH BekoB [11]. CxonHoe nmogoikeHHe ¢ Kop-
MOM H B HEKOTOPHIX APYrHX perHoHax cTpaHbl. 3Jech HHTepecHO
NpUBECTH caenyiouiee BohickasbiBanne A. C. Cesepuena: «..I'nran-
TH3M (MpH 3BOJIOUHOHHOM pa3BUTHH — C. P.) MOMKeT BO3HHKHYTH
TOABKO INPH BBICOKOH obecnedyeHHocTH KopMoM. Ha OGeanod wuan
KogieGaiouleiicss KopMoBoii Gase oH He Bo3MmoxeHn» [21]. Cyue-
CTBYIOT H JpyrHe INPHYHHBI, KOTOpble MOrJH Obl BHI3BATH ONHCAH-
Hblii HAMH (PEHOMEH.

B zakmwouedne orMmetuM, 4ro B 1965 r. K. [Taagep [15] nmucan
0 HeJoCTaTouHOH pa3paboTaHHOCTH METOA0B H3YUCHHS H3MEHEHHS
MOP(OJOrHYECKHX NMPH3HAKOB MJEKONHTAIOIHX B MOCJeJeHHKOBBIH
nepuod. IlpuMeHeHHBle B cTaThe MeTOJ]bl 00paboTKH CTaTHCTHYe-
CKOro MartepHaja B KAaKOi-TO CTeleHH IMpPH3BaHB 3aloJHHTE 3TOT
npodeJ.
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AKAJEMHMA HAYK CCCP - YPANBCKMKA HAYYHBIA LIEHTP

KONMMYECTBEHHBIE METOAbl B 3KOJNIONMKM MO3BOHOYHLIX - 1983

B.C. CMHMPHOB, B. K.TAPBY30B

PA3JIM4MMA B PASMEPAX BOJIKOB
M3 PA3HbBIX PETMOHOB CTPAHBI
H B 3ABHCHMMOCTH OT NONA M BO3PACTA MHMBOTHBLIX

Hamn o6obuiensl 1aHHble O KOHAHJI06a3ajbHON JJIHHe, AJHHE
H Bece Tesa 94 camuoB H 88 caMOK BOJIKOB H3 nycThiHH DBernak-
Jana, 3z Axtiobunckoii, Caparosckoii u Pssanckoit obaacreii.
BoapacT BOJKOB € TOYHOCTBIO 10 roja oOnNpeaeNeH Mo CJIOHCTOIR
CTPYKTVpE LleMeHTa KJbiKa, a npubblable (33 camuma u 33 caMyu)
BhIIeJE€Hbl 10 OTHOCHTEJNbLHOH LIHpHHe KaHana Kablka [B]. Pasme-
pHl uepena H3MepeHsl B MecTax xpaHenus C. E. Pamenckum, a
JJIMHA H BeC Tejla YCTaHOBJIEHB TIPH Ao0bIve,

HM3sectHo, uTo nycrelHHbIN Boak Canis lupus deserforum
Bogd., 1892, naceasmouinii nycreiin Cpeanein Asuu u Oxkuoro
Kazaxcrana, pkawouas nycreinio bernak-Ilana [2], seaserca caMoii
MeqiKoit popmoit (nocturaer Beca 30—35 kr). Iloasuj cpexnepyc-
ckoro Boska C. [ lupus L., 1758, HacensloliHii JIeCHYIO 30HY €BpO-
NeHCKOH YacTH CTPAaHbl, 3HAYHTEJNLHO KpyMnHee: caMibl JOCTHraioT
Beca 40—45 Kr, camku — 30—35 kr. Crennoii Boak C. [. campesiris
Dwigubski, 1804, Hecko/bKo MeHblle cpeaHepycckoro. Ipanuiib
MeXY NMOABHAAMH YeTKO He onpejedensl, a I'. A. HoBukor naxe
06beIHHAET CTENHOTO M NYCTHIHHONO BOJKAa B OAHH noasuia [3].
I'panuubl Me1y M0JABH1aMH — 3TO, BEPOSTHO, UIHPOKas TIoJjgoca
HHTEpPrpajauud, M03TOMY ONpeleJHTh MOABHIOBYIO TpHHaAIEHk-
HOCTb HAlHX cOOPOB MOXKHO ¢ HEKOTOpPO# noJefi yeaoBHocTH. Oue-
BHAHO, Boaka u3 Bernak-Ilaibl MOMKHO OTHECTH K MYCTHIHHOMY MMO1-
BHAY, a H3 P#Asanckoii 061.— K cpeaHepycckomy. CHcTeMaTHUYecKoe
noJjioxeHne BoJKoB H3 CapatoBckoii u AKTiOOHHCKOH obJaactefi
MeHee omnpejeseno. IlpeapapuTenbHO HX MOKHO OTHECTH K CTell-
HOMY MOABHAIY.

[Tposenennblii HaMH aHaJH3 HampasJjeH Ha TO, YTOObl BHISACHHTH
JHIIL MOCJA€10BaTeNLHOCTL H3MEHEHHST pa3MepoB BOJIKOB H3 4YeThbl-
pex Ha3BaHHBLIX MYHKTOB, yjlajdeHHBIX Ha paccrosuus 5000, 1000 u
500 KM 0AMH OT APVYroro.

[". A. HopuKoOB cuHTaJ, 4TO Yy BOJIKa «..reorpaduyeckass H3MeH-
YHBOCTL BeJHKAd, HO HEJOCTATOUYHO H3YUeHa, yeMy NMPHYHHOH CIAYKHT
BecbMa Oogblliasi MHHIHBH/YAJbHAS H3MEHYHMBOCTh, a TAK¥Ke BeposT-
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Ta6awna 1
KonmunobasaneHas AaHHA yepena, AJAHHA H BeC Tela BOJAKOB H3 pasHbIX

obnacreit
% 351‘::{3;';“;%1'“ IlnuHa Tena Bec Tena n
Mecto AobuigH E
é Camue | Camun |Camue | Camin [CaMiubnl | CaMin |(CaMubl | CAaMKHR
Llenrpansumi X |229,7 |218,7 [113,6 [105,8 | 30,14 | 23,60| 21 23
Kazaxcras +m 1,50 1,37 1,94 1,04/ 1,07]| 0,53
a 5,900 5,89 6,70 6,19 5,09| 1,80
AxTioOHHCcKan X 1233,3(218,8 [114.7 |103,9 | 34,93 26,43 7 T
o6, + it 2.656{ 2,48| 2,52| 1,8%| 2,15| 1,07
a 4 78| 5,82 5,(]9' 3,971 4,33 2,19
CaparoBcKasn X 1230.7 |2926,5 |118,5 |116,3 | 32,25|31.95]| 13 11
ola. + 1 1,921 2,05 1,91] 1,65] 1,46| 1,03
a 8,26 7,27 B,IEFI' 2,95 4,97 3,93
Psazanckas o0a. X [242.5 |233.0 [124.4 [116,2 |40,00]33,89| 11 12
+m 219 2.0 2 18 1,681 1.97| 1,05
o 7,81 6,94 5,14 4,38] 6,24| 3,92

Hoe HaMHYHe TPYNNoBOH H3MEHUHBOCTH momyasiuui» [3, c. 52].
[TosToMy MBI Tpedie Bcero OLEHHM BeJIHUHHY HHIHBHAYAaJbHOH
H3MEHYHBOCTH.

Cpennee kBaapaTHueckoe OTK/JIOHeHHe M Ko3hduumeHT BapHalHH,
KaK H cpelHee apudMeTHYECKOe, COAEPIKAT CTATHCTHYeCKHe OIIHOKH

Mg ——'ﬂj’-l/ﬂ H mcu:CVjVﬂ?. B Ttabam. 1 npuBelleHbl CpelHHe

KBajipaTHYeCKHe OTKJIOHEHHS [JIsi KaM[0oro InokKasaTelsi MO pak-
oHaM JOObLIYH BOJKOB, BBIYHC/JEHHblE MO JAAHHBIM, HMEUIHMCH Y
Hac. Kpome pasauuuii, cBORCTBeHHBIX pasHbIM npH3Hakam (6ouaee
JPYruxX BapbHpyeT Bec TeJa), B npejaenax KaxjaoH MoJoBOf rpynnyl
Ha0JMIOAAI0TCA pas3inuks no pailonam aob6biuu. Hanpasienusa uame-
HeHHH OT paHoHa K paHoHY y caMlOB H CAMOK HE COBNAaAaloT, Mo-
3TOMY MOMKHO IpeanoJaaraTh, YTO 3TH pas3jHYHs B 3HAYHTEJbHOI
Jodie cay4aiinsl. [lostomy nenecoofpasHo olUeHHTh BapHabeJbHOCTD,
CYMMHpPYS pa3ie]bHO I CAMUIOB H CAMOK BCe KBaJpaThl OTKJOHE-
HHIl OT cpejHero 3Ha4YeHHs NPH3HAKA B KaX{/OM H3 4YeThlpex paii-
OHOB, 4TOOLI BBIYHCJHTbL OOBLEJHHEHHOE CpejHee KBaJpaTHYECKoe
OTKJOHEHHe. ¥ caMioB (n=052) cpejHHe KBa/paTHUYECKHE OTKJOHEe-
HHA MOJydYalTcsi paBHBIMH: KOHAHJoOaszanbHasi AJauHa 7,144
+0,70 MM, ganHa Ttena 6,87+0,67 cMm, Bec Tesna 5,45340,53 kr, a
Juis caMoK (n=53) coorBercTBeHHO 6,6940,650 MM, 5,1840,50 cm
H 3,07+0,30 kr. CratHcTHuecKHe olIHGKH cocraBasioT okojao 10 9%

104



OT noayuyeHHBIX BedHyHH. [lo Becy Tena BapbHpOBaHHE y CaMOK
onpejeleHHO MeHbllle B cpaBHeHHH ¢ camuamu (£=3,9), no anune
TeJa pa3HHlla TAaKoro e 3Haka JocroBepHa Ha yposHe 959
(f=2), a mo KouauroOaszanpHON AAHHE HemocToBepHa (i=0,2).
Cam (akr MeHplIero BapbHpOBaHHs Beca H JJHHBL Tejla CaMOK
MO3BOJIIET BCe-TAKH MNpeanojaraTth, YTO H BapbHpPOBaHHE KOHJHJO-
0a3aJbpHOH JJIHHBL Y HHX MOXKeT 0Ka3aThCsd MEHbIIHM B CpPaBHEHHH
C caMIlaMH.

B pa6ore O. JI. Poccoaumo u B. A. [Toaroepa [4] umelorca naH-
Hble MO CpejHeMYy KBajJpaTHYECKOMY OTKJIOHEHHIO KOHAHJIo06a3alb-
HOHl JUTHHBI 4epena BOJKOB H3 pasHbX obsacreii crpansl. Perwno-
HaJbHblEe Pa3JHuHA B BapbHPOBAHHH MOKa3aTejd B OCHOBHOM He-
3HAUHTEJLHBI, H Y caMLoB cocrapasioT or 5,3+1,18 (Omckas o6..,
n=10) no 9,13+1,67 mm (ITpumopckuii kpaii, n=15). Haxe 3TH
KpaHHHe 3HAUYCHHS Pa3JHYalOTCs HELOCTOBEPHO, H cpejlHee MO BOCh-
MH obnacTtaMm cocrasiader 6,9510,38 MM (n=163). ¥ camok cpen-
Hee KBaJpaTHUYeCKOe OTK/IOHeHHe OKasblBaeTcsi B Mpejgenax oT
9,96+0,83 (benopemckana Ilyma, n=26) ao 11,641,756 (Kaskas,
n=22), pasjiuHe MexkKJ1y BeJHYHHAMH JocToBepHo ({=2.9).

camMuoB BoJka ¢ KaBkasa 3TOT TOKasaTeJb COCTaBJAET
7,64+0,98 MM, T. e OoTAHYHH oT ApYrHx obaacteil HeT. He Hckalo-
YeHO, YTO MOJyUYeHHOEe AaBTOPaMH BbLICOKOE CpelHeKBaApaTHuecKoe
OTKJIOHEHHe — pe3y/JbTaT CJAYy4YalHHOro CTeueHHsI OOCTOATEJbCTB.
B ocranpHbiX IlecTH 06JacTAX ¥ CAMOK HeT JOCTOBEPHLIX OTKJIOHE-
HHit oT cpeaHero 7,3640,49 (n=113).

Kosdduunentel BapHauui KoHAnI006a3aJdbHOH JJHHBI COCTABH-
Ju 1mo HawuM MatepHanam 3,06 % y camuoB u 2,99 % y camok, a
no matepHaisam O. JI. Pocconnmo [4] —2,8 u 3,2 Y. [IpaBuanHee
MOJAL30BATLCA KO3(PMHUHEHTOM BapHALHH, YCPeLHEHHBIM MO BCEM
HMECIOIIHMCST JTaHHBIM, T. €. 3%, a COOTBETCTBEHHO BLIYHCAATHL H
CTATHCTHYECKHE OWHOKH CPeIHHX apH(pMETHYECKHX.

AHaJlorH4YHyi0 NpoUeAYPY Mbl NPHMEHHJH K HHAHBHAYaJabHOH
H3MEHYHBOCTH /JHHBI H Beca TeJda, HO pas/ielibHO AJs CaMIiloOB H
camok. Kosdopuunentol BapHalHH no [AJHHE Teja Yy CaMIlOB
583+0,69%, y camok 4,74+0469%, a no Becy Tenma— 16,314
+1,6 % u 10,73 %. MoxHo onpeieseHHO CKa3aTh, YTO HHAHBHAY-
aJbHasg H3MEHUYHBOCTL KOHAHI00a3aNbHON JJIHHEL ¥ BOJKa HE BLIle,
yeM y JApyrux MJjaekonuraoomux. IauHa Tena Bapeupyer OoJblile,
yeM KOHAHJgoOasajbHasi [AJdHHA. IT0 MoxKeT OLITH pe3yJbTaToM
HETOYHOCTH M3MEPEHHs JJHHBI B I0JIEBBIX Yca0BHSAX. [IpHUHHBI BHI-
COKOH MH/AHBH/YaJbHOH H3MEHYHBOCTH Beca Tesa apyrue. Becosruie
noKasaTe/d 3aKOHOMEPHO J0JIKHBE BapbHpoBaTh HoJblIe B CpaBHe-
HHH ¢ JadHeiinpiMA [6]. Kosd@uuueHTs BapHalHH Beca H JJHHBL
JIOJIZKHBL Pa3Jan4yaThest B TPH pasa. ¥ camios pasaunune 2,8-KpaTHoe,
HO € YUeTOM CTAaTHCTHUECKHX HeTOYHOCTel pasHHuna MomxerT ObiTh H
2,3-KpaTHoii; y caMOK e pasHuua 2,28-kpaTHasd, HO, He BHIXOAA 3a
JOBEPHTEJIbHbIE NpeAesbl, €€ MOMXHO CUYHTaTh H 2,78-KpaTHOH.
C 6oablioi joJeld BeposATHOCTH MOMHO NMPHHATH, YTO BeC CaMIOB
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H caMoK BapbHpyeT B 2,5 pasa 6GoJblue, yeM JJaHHA Teda. Takoe xe
COOTHOLUEHHE NpHCYLLe M JAPYTHM KHBOTHBIM, H HeT OCHOBaHHH No-
JlaraTh, 4YTO BapbHpOBAaHHe Beca Tejla BOJKOB B KaKOH-TO Mepe
VBeJIHYEHO H3-3a MNepenajoB B HANOJHEHMH NHIULIEBAPHTENbHOTO
Tpakra, CBsA3aHHBIX co cnenHdHKoll nuTanus 3toro 3eeps. [Hauna
H Bec Tesa BapbHPYIOT BIOJHE COrJacoBaHHO, HO Oodblle, deM
KoHAHJAoOa3anbHas JAJHHA.

JI106ofl pe3yabTar HCCJAEJOBAHHS NpeiCTaBadAeT HAaVYHYIO LEeH-
" HOCTb TOJILKO B TOM ¢Jy4dae, ecJiH ero MOKHO BOCIPOH3BECTH He-
O/HOKpPAaTHO, B TOM YHCJe H pasHbIMH HCCJAefloBaTeNAMH; A0JAKHLI
ObLITh YeTKO cHOPMYJHPOBAHBI YCJAOBHS BOCTPOH3BOAHMOCTH. B uvact-
HOCTH, 3TO OTHOCHTCSI K BO3pacTy HBOTHBIX. [lpubbiibie BoJKH,
J00OBITBIE B 3HMHHI NEpHOA, Majo OTJHYAKTCA N0 pasMepaM oT
MaTepelX, H TeM He MeHee, BKJIOYeHHe HX B npody MoKeT 3aMeTHO
VMEHbIIHTL cpejiHne apudmernyeckue. Tak, 1o KoHauaoHasaabHOM
IAHHe BoJakoB H3 Dbenopemckoit Tlymu uMewTcsi AaHHBlE
B. ®. T'aspusa u C. C. Hounayposa [1] u O. JI. Pocconumo u
B. A. loaroBa [4]. B nepBoMm cayuae nis caMUOB YKasaHa cpej-
HAA apumerHueckaa 237,1, a Bo Bropom — 239.5 MM; 4Jad CaMOK
cooTBeTcTBeHHo 227,0 m 229,5. MoxHo nokasartsk, UTO pasJjHYHA
JIOCTOBEPHEI, XOTSl B 000HX cJyyasXx aHaJH3HPOBAJIHCH OJHH H Te Ke
cOoprl, ¢ TOll JHIIL pasHHIEH, YTO B NEPBOM cJydyae aBTOPbl OT-
HECJH K Tpylmne nepesipkoB HacTb NPHOLLILIX, BKAWYHIH B aHaJH3
YacTh AHBOTHBIX, €lle He 3aKOHYHBIIHX POCT.

B namux matepuanax (cm. taba. 1) obbeanHeHsl BOJIKH cTaplie
roja. 3aMeTHYI0 HX 4YacThb COCTABJSIOT TNepespKH, POCT KOTOPLIX
TOXKE elle He MOJHOCTbIO 3aKoHueH. OQHAKO HCKJWYHTH H HX H3
aHaJau3a — 3HayuT, obeAHHTL W Oe3 Toro He o4YeHb OoJblUHE 1O
00beMY BLIOOPKH, MPOHrPaTh B TOYHOCTH MOJVYEHHBIX pe3yJbTaToB.
Bo BcakoM cayuae, uesnecoofpasHo CpaBHHTL MNMoJy4aeMbie pesy.b-
TaThl C JAHHBIMH JAPYTHX aBTOPOB XOTA Obl MO OrpaHHYCHHOMY KO-
JIHYEeCTBY NYHKTOB. Takoe cpaBHEHHEe Mbl MOMeM INPHBECTH TOJBLKO
no Kouauja006a3ajbHOH  JJHHEe, 3aHMCTBOBAHHOH M3 paboThl
O. JI. Pocconnmo u B. A. Joarosa [4]. 3ameTHM, YTO aBTOPH NPO-
H3BOJHJIH BbIJEJEHHEe BO3PACTHHIX Tpynn no Mopdosoruu yepena,
NI03TOMY COMOCTABJIEHHE Pe3yJIbTATOB ONpPaBlaHo.

Kpome npueenenubix B Taba. 1 naHHbIX, B HalleM pacnopsixe-
HHH HMEJOCh 3HAYHTEJbHOE KOJHYECTBO MHBOTHBIX, AJMS KOTOPBLIX
H3BeCTHA TOJbLKO KOHAMJoOasalbHas JAJaHHa yepena. Tak, u3z Bo-
poHexkcKoi o6y, uMeercss 20 caMuoB M 27 caMOK crapiue roja.
Y camioB KoHjaujgobasainbHas jAjaHHa cocrtasiaser 237,841,6 MM,
a no pauueiM Q. JI. Pocconumo aas stofl ke obaactu, 235,24
—+1,26 Mmm; y camok coorBercTBeHHo 226,9+1,3 u 229,8+1,45 mm.
B obOoux cayuasx pasJHuHsi HeAOCTOBEepHEI. XOTf OHH H COCTaB-
JAswoTr 2,6 1 2,9 MM, HO ¥ CaMLIOB H CaAMOK HMEIOT pasHoe HamnpasJe-
HHE, TIOITOMY MOXKHO YBEPEHHO CUYHTAaTh, UTO B JBYX HCCJAE10BAHHAX
BOCTIPOH3BOAHMOCTL OJHHaKoBa. To e caMoe MOMXHO CKasaTb M O
Boakax H3 3anaanoro Kaszaxcrana. ¥ 34 camuos u3 AkTiobun-
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CKOH 00J1., M0 HallUM JaHHBIM, KOHAHJA00a3a/bHAsA AJHHA TOJNYYH-
Jace B cpeanem 231,3+£1,2 mM, a no aauueim O. JI. Poccoanmo,
228,84+0,5 MM (npaBHJbHee cYHTATL OMIHOKY —£5,2 MM); y caMok
cooTBeTcTBeHHO 218,84+1,0 u 219,254+1,0 (*5,2). M B 3T0it 0baa-
CTH pe3yJbTaThl [ABYX HCCJAEJI0BAHHH MOMHO CYHTATh OJHHAKOBbI-
MH. OTCI0a MOKHO 3aKJIOUYHTL, UTO BO3PACTHOH COCTAB BOJIKOB IO-
J00paH 0JAHHAKOBO.

B namux cbopax caMbIMH KPYNHBLIMH SIBASIIOTCS BOJKH H3 Ps-
zaHckoit  o0a.: KouanjgobGasadbHas  JJHHA  uyepema  CaMIlOB
242,5+2,2 MM, camok 233,0+2,0 mm. [lo paunsim O, JI. Pocconn-
MO, BOJKH H3 LEHTPa €BPONEHCKOH YAaCTH CTPaHbl HMEIOT TAKOH He
yepen (244,6 uw 233,3 MM) M KpynHee (HEIOCTOBEPHO) 0OKa3sajHChb
TOJILKO BOJKH H3 Bousorogckoit o6a. MHHHMaNbHBIA J0BepHTENL-
HBIH npefes KoHAnao6a3zanpHOH AJauHHB (X — 2 m) 1aJig caMIOB H3
Psasanckoit 06a. pasen 238,1 MM, a aas caMmok — 229 MM, cjJeloBa-
TeqbHo, BOJAKH H3 CapartoBckoii, AxkriobuHckoii obaacreit H H3
Ilenrpanpioro Kasaxcrana A0CTOBEPHO MeHblIe MO pasMepam 4e-
pena, CaMbIMH KPYNHBIMH OKa3biBalTcA BoJKH n3 PsazaHckoi o6,
H [0 AJIHHe, H 110 Becy TeJa.

Boaku, nobGwiteie B CapatoBckoil 006J., 3aMeTHO Meabue. M3
IEeCTH BApPHAHTOB CpaBHeHHsA (caMlbl W caMKH, TPH MoOKasarteJs)
pasJHYHsA JAOCTOBEpPHBLI B Tpex ciay4dasx, OJH3KH K JOCTOBEPHBIM B
JBYX CJay4Yasax, H TOJABKO M0 AJHHE TeJa CaMKH H3 3THX ABYX o0Jjac-
TEH He pazanyarTcs mo cpeanum apudpmernvyeckuM. Ho oreyrerBre
pas3JuyHil B AJHHe TeJa Ha (poHE A0CTATOYHO YETKO BhIpaxKeHHBIX
pas3JHYHi Mo APYrHM NpH3HAKaM MOXKHO OTHECTH 3a CcyeT cJayuaii-
HblX npuynH. Pasnuna B 0,1 ¢cM B noJab3y capaTOBCKHX CaMOK MNpH
CTATHCTHYECKOH OlHOKe =23 ¢M B 1efiCTBUTE/IbHOCTH MOXKeT OhITh
TOro e 3HakKa, 4YTO H O0CTaJbHble pasHHUB, H COCTaBJIATL A0
4,5 cm. OTMeTHM elle, YTO B Tpex oOCTaJbHBIX 06JacTAX CaMKH
MeJbue caMUoB no JAJaHHe Teja Ha 8—11 cMm, a B Caparos-
CKOH 00J.— TOJbKO HA 2 M, H 3TO MOAKpeNJseT BO3HHKalollee Yy
HAC MpEeANOJOMKeHHe, YTO CpelHsisi AJHHA CAPATOBCKHX CaMOK MoO-
JYUHJIACh 3aBbILUEHHOH MO CJAyYailHbIM MPHYHHAM,

Boakn u3 AxTioOHHCcKo# 06/, Meakye Mo CPAaBHEHHIO ¢ capaToB-
ckuMH. KoHauno6asanpHas JJIHHA CaMOK pasjHuaercss Ha 7,7 MM,
H J0CTOBEpPHOCTb PasjiMuMa cocTasJjser 2,4, a ec/H NPHHATHL B pac-
yeT H CaMOK, /s KOTOPHIX H3BECTHA TOJbBKO KOHAHJ00a3zajbHas
anuna (n=19), nocropepHocth yeeanuusBaercsi no 3,0. ITo anuue
Tesa pasanyue cocrasiser 12,4 cm (£=5,0), a no Becy — 5,5 Kr
({=3,7). Hapaay ¢ 3TUM caMIibl OKa3aJHCh MeJibye TOJIbKO MO JJIH-
He Tesa — pasHuua Ha 3,8 eMm (f=1,2), no Becy Tesia U KoHAHJ06a-
3aJILHOH JUIHHE jJake KpynHee Ha 2,7 kr (1=1,0) u 2,6 mm (£=0,8).
CaMbiMH MeJKHMH OblIH BoJkH H3 LlentpanbHoro Kasaxcrana.
B cpaBHeHHH ¢ aKTIOGHHCKHMH caMmulaMu Menblue Ha 3,6 mm (1=0,9),
0,9 cm ({=0,3) u 4,8 kr ({=0,2). Camku ke 1Mo KOHAHI06a3a/NbHO
JUIHHE He pasjnyaloTrces, Mo JJIHHe Teaa faaxke Ooabiie Ha 1,9 cm
({=0,9), H TOJILKO N0 Becy TeJia MeJabue Ha 2,8 kr (1=2,3).
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Kak BHIHM, perHoHa/jbHble pasJHUYHA HEOJHO3HAYHBI: MOryT
HabJaonaTecst GeccnopHble pasiHYHg CaMOK M COMHHTeJbHBIE pas-
JHYHA CaMUOB (capaToBckHe — aKTIOOMHCKHE); A0CTOBEpHLIE pas-
JHYHSL MO Becy Teja H OTCYTCTBHE TAKOBBIX MO JJHHE Telda HJH
yepena. [lostomy, XoTsi moc/ienoBaTe/lbHOE yMeHblIEHHE pa3MepoB
BOJIKa oT Psizanckoii 0641, k Llentpanshomy Kasaxcrany oueBHAHO,
3aTPYAHHTE/LHO COMOCTABAATL BEJHUHHBI PasJHuYHA MeKAYy BOJKa-
MH H3 CMeXKHBIX obJacTei.

Kaxnasn Bolbopka BBHAY CBOEH MAaJOYHCIEHHOCTH MOMKET BHO-
CHTb MNOTpPelIHOCTb B cpeiHHe apupMeTHUecKHe M3-3a cJayualHoro
nonaganus OAHOH-ABYX KPYIHBIX HJH, HA000pOT, MeJKHX ocobeH.
B TakoMm caydae Bce HceseAyeMble NPH3HAKH OKAaMKYTCS CMeIleH-
HBIMH OTHOCHTEJLHO OXKHAaeMbIX 3HaueHHil (MaTreMaTHUYECKHX
OXHJaHHiH) B o/ HOM HampasJeHHH. Ho BMecTe ¢ TeM ckasblBaroTcs
elle H HeTOYHOCTH, BO3HHKAWOILHEe I8 KaxJ0ro HaMepsaeMoro mno-
Kasartenas. DTo MoryT ObITb HE TOJbKO MOTPEIIHOCTH H3MepeHHs
(B3BELIHBAHHS), HO H HEpPaBHOMEPHOCTH pocTa KHUBOTHbIX. Tak,
caMku u3 bBernak-Ianbl olHHAKOBB ¢ aKTIOOHHCKMMH MO KOHAHJO-
6a3anbHOll [JIHHE, HECKOJbKO KpyNHee Mo JJAHHE Teja, HO onpeje-
JIGHHO MeJbue no Becy. M ecau, Hanpumep, pasauuHs JA0CTOBEPHbI
Mo OJIHOMY M3 Tpex NpPH3HAKOB, a MO JABYM JPYrHM OTCYTCTBYIOT,
cAelVeT NPHAABATH 3HAYEHHE Pa3qHUHIO NO ATOMY €AHHCTBEHHOMY
npusHaky. EciaH e H no ABYM oOCTajbHBIM NpH3HAKAM pPa3aHuHsA
CTOJb K€ CYUIeCTBEHHbl, KaK H 10 MNepBOMY, TAKUM pa3JHUHAM
caenyeT npuaapath GoJbliee 3HaueHHe. HHaue roBopsi, AJas como-
CTaBJICHHS] BEJNHYHHBI PasjJIHYHi CJeAyeT onpejiesieHHbM 00pasoMm
YCPeAHHTb Pe3yabTaThl CONOCTABJEHHA IO BCEM TPeM MpPH3HAKAM
JJIS1 IBYX TOJIOB,

3 cTaTHCTHKH H3BeCTHO, YTO KPHTEPHI A0CTOBEPHOCTH [ — Be-
JHYHHA cJay4yaiiHasi, HOPMaJdbHO pacnpejle]eHHass OTHOCHTEJILHO
CBOErD MATEMATHYECKOro Q¥ HIAHHA C ,-‘.'LHCI'IEPCHCﬁ, pEEHDﬁ enHHH-
ile. 3HAYHT, BEJHYHHBl { MOXKHO CYMMHPOBAaTb, Kak Jio0ble CJy-
yalHble BeJHYHHB, CYMMHPYS NpH 3TOM H ux aucnepcuu. Ilpu cym-
MHPOBAHHH 1UECTH 3HA4YeHHHd ! (Mo TpeM NpH3HAKaMm sl JABYX Mo-
JOB) JHCOEpPCHA 3TOH CcyMMbl paBHa 6, cpeiaHee KBajpaTHuecKoe
oTKJoHeHHe — 2,45. Paznenns e cymmy Ha 2,45, moayuuM BeJH-
YHHY, KOTOPYIO MOXKHO paccMaTpHBaTh KakK CpeJHION OLEHKY J10-
ctoBepHocTH. Ilo Hell MOMKHO OUEHHTb BEPOSITHOCTH TOrO, YTO OJHA
W3 CpABHHBAeMbIX TpPyNnm BoJKOB Ooablue apyroii. Benwuuna sra
3aBHCHT W OT KOJHYECTBAa JAaHHbIX: 4YeMm OoJbllle 06beM BHIOOPKH,
TeM OoJiblie A0CTOBEePHOCTb pasnnunda., Ho Hamo ewe oueHuTbh H
BEJHUHHY paszauund. MoXKHO NpH KaXJ10M TOnapHoM CpaBHEHHH
{capaToBCKHX BOJIKOB C PA32HCKHMH, aKTIOOHHCKHX C CapaTOBCKH-
MH H T. Jl.) BHIPAa3uTb OAHY H3 (OPM B MNPOLEHTAX OTHOCHTEJNLHO
apyroii. Tak, Boskn u3 CapaToBckoil 00J1. 0 OTHOWEHHIO K psA3aH-
CKHM COCTaBJAIOT MO KoHAWJAoOasanbHoil AauHe 95,1 (camubl) M
97,2 % (camku), no aauHe tena 952 u 100 %, no Becy Tena 80,6
u 943 9% (B cpeanem 93,7 %). Ilpu cpaBHeHHH aKTIOOHHCKHX BOJI-
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Ta6auma 2

KongunoGasanesas miHHa, [JHHA W BeC Tena npHObLIBIX BOJAKOB M Mepesipkos

O6aacTe KGHE:IJ{TEE?!:;“” Jlnuna resna, oM Bec Tena, Kr
Camumn, 0+
LlenTpanbumlil 71201,3+2,3(87,7)*| 96,4+2,1 17,5+1,0
Kasaxcran
AxTIOOHHCKAaA 10 |222,4 42,1 (95,3) 108,7+2,0(84,9)| 28,0+1,4 (58,1)
(94, 8) (80,2)
CapatoBckas 4(222,2+3,3(96,3) | 120,0+3,5(101,3)| 29,8+2,4 (92 5)
Pssanckas 6(234,8+2,9(96.8) |114,83+2,7(92,3) | 32,4+2,1 (85.0)
Camkn, 04
Heurpansuuii 41195,1+2,9(89,2) 92,7+2,2(87,7) 16,24+0,9 (68, 6)
Kazaxcran
AKTI06HHCKanA 71213,0+2,4(97,3) |[103,4+1,8(99,5) | 23,8+1,0(90,0)
CapaTtosckan 41219,4+3,3(96,8) |115,2+3,6(99,1) | 28,4+1,5(88,9)
Psazanckan 91229,2+2,3(98,4) |113,1+2,1(97,3) | 28,9+1,0(85,2)
Camus, 14
LlenTpanuuuii 71229,3+2,6(99.8) |115,1+2,5(101,3) | 27,841,7 (92,1)
Kasaxcran
AxTioOHHCKAaA I11232,242,1(99,5) — -
CapatoscKas 6(230,5+2,8(99,9) |116,2+2,8(98.0) | 30,7+2,0(94,5)
PsjaHckan 5[241,0%3,2(99,4) [123,8+3,2(99,5) | 37,7%2,7 (94,9)
CaMKkH, 14
LlenTpanbublii 5 [219,6+2,9(100,4) [105,44+2,2(99,6) | 23,1+1,1(98,0)
Kaszaxcran
AKTIOOHHCKaA 7 1219,94+2,5(100,5) .- —
Capatosekas 3 1225,8+3,9(99,7) |117,0+3,2(100,6) | 30,2+1,9 (94,4)
Psisanckas 4 |233,2+3,5(100,5) 1115,2%3,6(99,2) | 34,6+1,9(102,2)

* B cKofKax — nokaisatefib, % OT Bapocimix.

KOB ¢ capatoBCKHMH mnoayvaem 95,8 9%, kak W npu cpaBHeHHH
LEeHTPaJbHO-Ka3aXCTAHCKHX ¢ akKTHOHHCKHMH. llepBbii pesyabTart
IIOCTOBEPEH €O CcpelHHM 3HaveHHeMm (—D5,22 nas BToporo — 4,26,
a anaa tperbero — 2,02, Takum ob6pa3oM, pasHHLA MeXAY BOJKaMH
u3 CaparoBckoit H Pszanckoii obaacreii (6,3 %) Goaslue mo abeo-
JIOTHOMY 3HAaU€HHIO M BHIUIE ee JOCTOBEPHOCTb; BOJKH H3 AKTIO-
OGHHCKOH 0O6J. OTJIHYAKTCH OT CAPATOBCKHX HECKOJbKO MeEHblle —

Ha 4,4 9%, COOTBETCTBEHHO MeEHbIUE H JOCTOBEPHOCTH

HHIIEL,

3TOH pas-
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JlocToBepHOCTL pasnuuds Memay OGeTnakiaJHHCKHMH H akKTIo-
OuHcKHMH BoaKaMu (2,0) ykaswiBaer Ha TO, uTo ¢ 95 % -Hoit yBepeii-
HOCTbIO MOMKHO CYHTaThb 3Ty pasHuuy ot 0 1o 8,8 %. AHanornyHbiii
JOBEPHTEeJNbHEIH HHTEepPBAJ AJs Pa3HHIlBl B pasMepax MexK1y akKTio-
OHHCKMMH W CapaTOBCKHMH BoJiIKaMH cocrtaBaser 2,3—6,5%, a
MEKJY psisaHCcKHMH H capatoBckumu 3,9—8,7 9. Takum obGpasowm,
XOTSl C BBICOKOH 10JeH YBEepeHHOCTH MOXHO CUHTATB, 4To OT Ps-
sdaHckoit 06a. Kk Llenrpanbnomy Kasaxcrany pasMepsl BOJKOB
3aKOHOMEPHO H MNocJeJoBaTe/ibHO YMEHBUIAKTCH H MaKCHMAaJbHBIH
nepenaja B pasMepax, BeposiTHee BCero, MPOHCXOJAHT HA Y4acTKe
Mexy ropoiramu Pssanbio H CapaToBbiM, He HCKJOUaeTcd TakixKe,
YTO YMeHbIIeHHe Ha BCeX Tpex OTpeskax ojHHakoBoe, no 4—6 9.

B Taba. 2 npuBeiensl AaHHble 0 pa3Mepax NPHOBLIBIX BOJKOB H
nepesapkoB. [locieaHHX Mbl BKJIIOUHJIH B TPyNny B3pPOC/BIX, XOTH
BIMOJHE MOMHO OblJIO TMPEANOJOXKHTb, YTO OHH €lle He JAOCTHIJIH
OKOHUaTeJbHBIX pPa3MepoB, CBOHCTBEHHBIX MaTepuiM BoJkam. leii-
CTBHTEJIbHO, MO KOH/AK/J00a3aJbHOI AJHHE caMIlbl B CpejiHeM MeJbye
B3pocabix Ha 0,4 %, HO craTHCeTHYecKHe OWIHOKH cpeiHnx apHipme-
THYecKHX cocrasasior or 0,9 ao 1,3 %, caeroBatenbHO, OTIAHYHS
nepesspKkoB OT MATePbiX BOJKOB HeCylIeCTBeHHLI H MOTYT ObITh pe-
3YJLTATOM cAyualHbIX npoieccoB. CaMKH ke Booflle He YCTYnawT
B3pPOCJbLIM BOJYHIAM MO KoHAHJ00aszaabHOH aauHe. To ke camoe
MOXHO CKasaThb H 0 [JuHe Teqa. Ho mo Becy Tena pa3anuus 3aMmer-
Hee, Bec camuoB menbiie Ha 6—8 Y%, HO M cTaTHCTHYECKHE OIIHOKH
coctaBaAawT 5—7 Y% oT cpeaHero Beca, TaKk 4TO H 3TH PAasJHUHA
TOoKe HejpocToBepHbl. [losTOMy MOXKHO JHIIL NPEANOJOMKHTH, HYTO
MepesipkH, caMibl H CAMKH, elle He JOCTHIVIH OKOHYaTeJbHBIX pas-
MEpPOB H Beca B3pocablx BoJKOB. O0belHHHB nepespkos B tabda. I
BMeCTEe ¢ MaTepbiMH, Mbl, BO3MOXKHO, H 3aHH3HJH CpelHHe 3Ha4ye-
HHA, HO OUeHb HEMHOro, K TOMY ke 0OoJiee HJIH MeHee MPOTOpPIHO-
HaJBHO 1J151 BCEeX obaacTteil.

[Ipudbiibie BOJKH olpeieneHHO Medabye B3apocabix. Ocobento
BeJHKH pasauuns aas LlenrpansHoro Kasaxcrana, aasg caMmuoB H
caMOK M0 BCeM TpeM MpH3HaKaM. 3/]ecChb, BEpPOsiTHO, CKa3aJHChb CPo-
Ki po0biud, B ycnoBHAX KazaxcTaHCKHX cTeneil joObiua BOJKa Hau-
foJsiee 3G (PEeKTHBHO BEAETCS ¢ aBTOMAIIHHBLI H MO BPEeMEHH MPHXO-
JAUTCS TNpeHMyUIeCTBEHHO Ha HavYajgo 3HMB (OKTAOPb — HOAODE).
Ho 1 B ocraiabHBIX 00/acTAX NPHOBLJIBbIE MeJbYe B3POCHABLIX, UTO
ocobeHHO 3aMeTHO Mo Becy Tesa. Ciaeiyer OTMETHTb, YTO BO BCEX
obnactax, kpoMe CapaToBCKOH, NpHOBIJIBIE CAMIIbI 3AMETHEE OTJIH-
yalTed OT B3pocablX, yeM caMkH. Ecan eie yvecrts, uTO H y nepe-
SIPKOB caMIlbl OTJIHYAIOTCH OT MaTephIX 3aMeTHee, YeM CaMKH, MOK-
HO 3aKJIOUHTh, YTO CAMKH paHblle 3aKaHYHBAIOT POCT B CPABHEHHH
C caMIaMH.

Pazsnuie B TeMne pocTa caMIlOB H CaMOK NMpoOcC/eKHBAeTCs: NpH
cpaBHeHHH KoHAHJ00a3albHOH JJHHBI OJIHOBO3PACTHBIX BOJKOB.
B Bospacte 04 y camuoB oHa Ha 2,8 Y, GoJibliie B cpaBHeHHH C caM-
KaMu (n=27 u 24), B Bo3pacte 14+ Ha 32% (n=18u 12), a B
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24 na 6,3Y% (n=8 u 14). Ilo Becy rTena takHe iKe pasjHuHA CO-
craBasioT coorpercreento 10,8; 8,8; 25,4 9.

B zakmaoyenHe MOKI0 OTMETHTD, YTO pasjHuHsl B pasMepax BoJ-
KOB H3 pasHelX obJjacTeil, okasapiinecss 0OoJiee 3aMeTHLIMH Ha HH-
teppaje 500 km (Psizanb — CaparoB), ueM Ha HHTepBagae 1000 kM
(CapaToB — AKTIOOHHCK), MOXKHO paccMarpHBaTh B KayecTBe pas-
AeNHTeNbHOH MOJOCH MKy NOABHAAMH CPelHEepPyCCKOro H CTell-
#oro Boaka. Boaxkn us bBernak-Iaasl — HaubGosiee MeqKHe, HO L
VCTaHOBJAEHHS TPAaHHILLI MeKAy NMOABHAAMH CTENHOro H NMYCTHIHHOTO
BOJKA TpebyeTcsl BHIACHHTL, HE YMEHBLLIAIOTCSH JH pasMepsl no Mmepe
nanpHeiiero yray06aeHHss B 30HY NMYCThbiHb, T. €. HE SABJSIOTCH JH
3TH BOJIKH [0 pasMepaM MepeXOAHBIMH K NYCTBIHHOMY MOABHIY.
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AKALEMHMA HAYK CCCP - YPAJIBCKMHA HAYYHBIK LIEHTP

KONWMYECTBEHHBIE METOAblI B 3KONONMKM MO3BOHOYHBLIX - 1983

C. E. PAMEHCKWH

CBSi3b OBLUEA YMCNEHHOCTH, ®A3bl LUMKNA
M PASMEPOB NPHBLINBIX HA MPHMMEPE MECUA

B HacTrosiniee BpeMs HMeeTCA oOuYeHb HeOoJbllIoe KOJHYeCTBO
JHTEpaTypbl, ONMHCLIBAIONUIEH H3MEHEHHs pa3MepoB KHBOTHHIX MOHO-
UHKJHUYECKHX BHJIOB B CBSI3H ¢ HX YHCJeHHOCTbIO. TeM He MeHee
MOKHO AYMAaTh, YTO TAKOH aHaJH3 OKa;KeTCdA IMOJe3HBIM JJs OlleH-
KH BJHAHHA PAasjH4YHbIX (PAKTOPOB HA JHHAMHUKY UHCJIEHHOCTH
nonyasuun [21].

[Ipyn ananu3e H3MeHeHHH pasMepoB NeCUOB OBIJIH HCMOJb30BAa-
Hbl pe3yibTaTbl 0O0paboTKH TYLIEK MOJOJBIX 3Bepeil, T00ObLITHIX Ha
ITpuo6eckom Cepepe, Bxoasaulem B fMmano-Heneuxknii aBToHOMHBIH
OKpPyr (cpeiHsisi HacTb BOCTOKa I-Ba $fIman, B jgajabHelilueM yacTto
obo3HauaeMmas [, H TeppHTOpHA K Iory or nobepexbsi baiinapai-
Ko ryObl, MNpuMepHO A0 1wHpoTHl r. JlabweiTHauru, obo3Hauae-
masa O). C6op mMaTepHaJOB NPOBOAHJCH B OCHOBHOM COTPVIAHHKAMH
HMucturyra skonordd pacteHuii u kuBorHeix YHIL AH CCCP
B. C. CmupnosbiM, B. H. DoiikoseiM, B. I'. OueneBniM, B. @. Co-
cuubiM, A. . JlysxkoseiM, M. B. MuxaneswiMm. Hcnoab3oBaHbl
CBeJleHHs H3 aHKeT, XpaHalHxca BO BcecowsHom nayuHO-HCCHE10-
BaTeJbCKOM HHCTHTYTE OXOTHHYLEro XO03dHCTBA H 3BePOBOJCTBA
(r. Kupos).

Hamepenns uepenos OBbIJIH NpOBeJeHbB aBTOPOM MNPH TIOMOIILH
IWTAHreHUHPKYAsE ¢ TouHocThbio Ao 0,1 mwm. Ecan npu moBTropHOM
H3MepeHHH pasHuua npesblliana 0,5 MM, npoMep nenancs TPeTHH
pa3. [lonyueHHble pe3yabTaThl H3MepPeHHA OJHOrO M TOTO e yepena
VCPe/LHHAJIH,

Iis onHcauusi YepenoB BHIMOJHEHB CJAeAYIOULHE NPOMephl:
| — konanao6a3anbHOH AJHHBI — OT [epejHero Kpasi ajJbBeoJl BepX-
HHX pes3LoB A0 3ajJHero Kpasi NpaBoro 3aTblJJOYHONO MbILIEJIKA;
2 — MBILLENKO-TIOArVIA3HHYHON JAJHHB — OT MNOATrJAa3HHYHOrO OTBep-
CTHsl J10 3a/lHero Kpasi paBoro 3aThblJIOYHOrO MbIlleKa; 3 — AJH-
Hbl JIHIEBOrO OTAeNa; 4 — MeMIVIa3HHUHOH IIHPHHBI, 9 — JJHHbI
MO3roBOro oTjena; 66— BbicOTH uepena B obOjgactH GapadaHHBIX
KaMmep; 7 — NJHHB HHMKHEH YeJNIOCTHOH KOCTH OT nepejHero kKpas
0 YrJ0BOro OTPOCTKA; 8 — BLICOTHI HHMKHEH 4YeJICTHOH KOCTH.
Jlns KaHOHHUeCKOro aHajHsza norpeboBagoCh, UTOObBl MO KaxI10My
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B HaAHOHHYECKOM aHajH3e

TaGanuwa k
KonH4ecTBO MECUOB-CErofeToK, YepenHbie NnpoMepbl KOTOPLIX HCMOMb3YIOTCH

CezoH Tepputopus CamMiel CaMKH
1955—1956 rr. (@) 35 16
1956—1957 rr. ] 18 18
1957—1958 rr. ] 73 a0
1958—1959 rr. QO 5 5

5] 9 —
Bes 14 7
1959—1960 rr. [ 20 14
Bes 35 34
1960—1961 rr. 9 102 81
] 102 70
Bea 204 151
1961—1962 rr. 0 10 -—
[] 43 13
Bes 53 18

yepeny HMeJHch Bce pasMepbl. [IpH HEBO3MOMKHOCTH CHATHS KaKOro-
Jubo nmpoMepa H3-3a NMOJOMKH KOCTEH CUHMTaJOCh, UTO COOTBETCT-
BYIOILHI pasMep Yepena paBeH cpejHeMy 3HaYeHHIO /sl JaHHoMH
BoiGopkH. Yem O6oabluyo 1010 YepenoB H3 HMEIOUHXCS Mbl H3Y-
Yaad, TeM yalle HeJb3d ObJIO ¢jenaTh HeoOXoAHMBIE TPOMepHl
(M3-32 GOJBLIOrO KOJHYECTBA YepenoB €O CJAOMAHHBIMH KOCTSIMH),
KOTOpLIe MNPHXOAHJOChE 3aMEHATH COOTBETCTBYIOILUMH TPYNIOBLIMH
CpeJHHMH,

M3-3a 3Toro npoHCXoJHJa Kakas-TO NOTepd TOYHOCTH M BO3-
HHKaJI0 BledyaTJeHHe O HeCKOJbKO OoJblleid JOCTOBEPHOCTH BHIBO-
10B, yeM OblI0o Ha camom Jjeje. C aApyroil CTOpOHHI, Jlaie CO CJO-
MaHHBIX YEpenoB MOMKHO OblIO <«CHATbH® HEKOTOpPbie I[poMephbl H
MOJYYHTh [JONOJHHTE/NbHbIe CBeleHHs, BayKHble B cayuae He0OJIb-
mux BuiGOpok. ['pynmnbl, noJyyHBIIHECHd B pe3yjbTaTe NMOHCKA KOM-
npoMHcca, onucansl B Tada. 1. Beero pacemorpeno 726 necuos, u3
HHX 432 camua u 294 caMkH. 3TH uHcJaa J1alOT MPeJACTaBJAEHHE O
KOJHYeCTBe H3YUeHHOro MarepHaJja.

Hns u3MepeHHsi Beca H AJHHBI TYIUKH BbIOHpaJH TYWKH Ge3
IPH3HAKOB VCHIXdHH5I, C HEOTOPBAHHBIMH JiallaMH H TOJIOBOH, CO-
rJ1acHO 3amnucsiM B KypHaJax BCKPBITHH (cooTBercTBeHHO 464 H
398 wr.),

Bospact necuos onpenenen B. C. CMHPHOBBIM N0 OTHOCHTEJb-
Ho#l IIHpHHe KaHaga KopHA Kawlka [11, 12].

KosHuecTBO NeCHoOB OIEHHBAJOChL 0 pe3yJbTaTaM [poMbicia
B KaJblil ce30H H no jaHHbiM, noaydeHHeM B. C. CMHpHOBHIM
MeTojJoM cyMmupyoomux Tabaun [13]. O6e oueHKH Xapakrtepu-
3VIOT KOJHYECTBO IECIOB TOJLKO OMPOMBILLISEMOH YacTH MOMYJs-
IIHH. YHcaeHHOCTE BO BTOPOM cJiydae onpejensercs Kak cymMmap-
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HOe KOJHYeCTBO 3Bepeil H3 uHeja JKHBIUHX K Hayajy NpoMbicaa H
J00BITHIX B TeueHHe JAHHOro H nocieiyiollero cezoHos. [losTomy
CYMMHpVIOIHe Tabanubl jpaloT Oojee NOJHYID OLEHKY YHCJIEeHHO-
CTH B CpaBHEHHMH C AaHHLIMH 3aroTOBOK Teclla 3a ce3zoH. OieHka
MEHbLIE 3ABHCHT OT CJAYYaiiHBIX 0OCTOATENLCTB, HANPHMED OT KoJe-
HGanns 3pHeKTHBHOCTH NPOMBICJIA B pa3Hbie rojibl.

COop TyleK NMPOBOJHJCS B TedeHHE CeMH NPOMBICJOBBIX Ce30-
HOB — ¢ 1955 nmo 1962 rr. MameHeHusi KoJHuyecTBa NeCLOB B 3TH
rojiel Ha [lpro6ckom CeBepe MOMKHO ONMHCATH MO CJAEAYIOLUIHM JIBYM
IIHKJaM: ce3oHaM MHHHMadabHo# (1956/1957 rr., 1959—1960 rr.),
MaKcHMaJbHO# (1957—1958 rr., 1961—1962 rr.) u mnpeaMHHH-
MaabHOil (1950—1956 rr., 1958—1959 rr.) u npeaMakcHMaJIbHOH
(1960—1961 rr.) yncaeHHOCTH.

ABTOp npHHOCHT HCKpeHHiol0 Ouaroaaphocte B. C. CmupHoBy
3@ MHOTrOYHC/EHHbIe COBEThl H TNOMOIlb, NOJYYEHHbIE OT HEero npH
aHa/iu3e MarepHasna.

CraTMcTHYECKOE JOKa3aTenbCcTBO CYLLEeCTBOBaHMSA
pa3nMuMK pasMepoB nNecuos,
[o6bIThIX B pa3Heie rofgsl

B onucannoit padore OBH HCMNOJAB30BAHLI pe3yJbTaThl H3Mepe-
HHIl TOJNLKO CeroJleTKoB. 3aMeTHM, 4To, H3yyas nNpHOBLILIX,
JI. M. llluasieea [16, 17] obGuapy:xuaa OTCYTCTBHE 3HaUHTEJbHBIX
pasnHuHi MeM1y pasMepaMH reHepainHi, pOXKJIEHHbIX B pasHble
(pasel uncaeHHocTH necuos. Juasa Toro yto6bl rOBOPHTH O CYIIECT-
BOBAHHWH H3MeHeHHil, HanpuMep KOHAHA00a3a/bHOH JJHHBI CaMOK
B TeyenHe k ce3oHoB (k>2), caeilyeT OUEHHTb BEPOATHOCTb BLIMOJ-
HEHHA THIOTe3bl W)==ps=...=;, T'lle W; — 3HauYeHHe reHepaJibHOMH
Ccpe/iHeH (-H COBOKYMHOCTH (MaTeMaTHYeCKoe oxHilaHHe i-H BBIOOp-
Kn), i=1, 2, ..., k; t-kpurepuii CThlofeHTa AJs 3TOll LleJH He MOJ-
XOANT, TAK KaK IpoBepsieT TOJbKO THIOTe3Yy MONapHOro CpaBHeHHS
wi=mpn; [5]. TMosromy aaa nposepkH rHNOTe3b OJLHOBPEMEHHOro
paBeHCTBA reHepaJbHbIX CpeAHHX ObLI HCMOJAL30BaH OJHOMAKTOP-
HBIH AHCIIePCHOHHBIN aHanu3, B kauectBe ¢dakTopa NpH 3TOM BHICTY-
najg MNPOMBICJOBLIH Ce30H, NO3TOMY MpPHULJIOCH PacCcMaTpPHBATh
O/LHOBpeMeHHO BCeX KHBOTHBIX, COOpAaHHBIX 3a JAaHHBIH ce30H 0e3s
yuera Mecta AoObiun. OrcyTcTBHe HeoOXOAHMOro MaTepHana He
Nno3BoJiser npojenars JABYX(aKTOPHBIH JHCNEpPCHOHHBLI aHamuns,
€CJH B KauecTBe BTOporo ¢akropa paccMarTpHBaTe padoH A0OBIYH
necioB. Kak o6blYHO, pasjiHuHsa NPH3HABAJIHCE 3HAYHMBIMH, ecaHd [,
noJyuyHBIIeecs B pe3yJabTaTe BbhiMHCAeHHH, Obuwio Goaslie F tab-
JHUHOTO [AJS COOTBETCTBYIOLIHX cTeneHeil ¢cBoOOALI H ypOBHS 3Ha-
YHMOCTH (HcnoJb3yercss F-KpurepHii ':I'IILLIE'pa] CTeneuH cBoOO1BI
Onpeaeasaich Mo {bﬂp\{yﬂa‘u{ = 1, fo=N—K, rae N—
obllee YHCJA0 H3MEPeHHil 3Toro npH3Haka B TE‘LIE‘HHE K-ceaoHoB [3].

JlocTOBEPHOCTL Pa3HuKil CPelHHUX pPa3MepoB MNecioB, COOPaHHBIX
E Te4eHHEe Pa3HbIX NPOMLICJIOBBIX CE30HOB, ONpelensijach Mo KOHAHIO-
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GazaJbHOH JJIHHe yepena, JIHHe H Becy Tesa. Komauuectso necios (n;)
B Tpynnax JIs KaxIaoro npusHaka, cpeanue (X;) u cpennexanpa-
THUHBlE OTKJOHEHHST (0;) npuBeaeHnl B Taba. 2. Pa3jauuus Mexay
CPeIHHMH 3HauYeHHSIMH KOHAHJA00a3adbHON OJAHHBLI CAMIOB, JA0DBITHIX
B pa3jinyHble [POMBICJIOBbIE  C€30HBI,  OIEHHBAIOTCA  PacUeTHbIM
Fg,344=7,788, a tabanutoe ¢, 01F¢,200=2.9. Hcnoavsyworea caeny-
joue ofozHaueHus: ypopeHb sHauumoctd 0,01, aaa uucaa creneweil
ceoboasl f,=06, f,=200. HMameHeHns KoHauaoSasajbHOH WIHHBI Yepe-
a camoK onpepedsaaucs Fg o11=4,27 1pHU g 01Fs 200=2,9. H3ameHe-
HHA JJAHHEI TeJda CcaMiloB ClleHeHBI F3r32[=20,12 IpH g_mF;:gm}:
=3,88, ToT e nmapaMmerp y caMoK JaJ 3HavyeHue Fj3 ;59=19,]1 npnu
0,01F3,150=3,91. Ilnsa Beca Tena caMuoB pacuetHoe Fjs o54=24,14,
a TtabiauuHoe o 01Fs,200=3,11; A8 Beca Tela CaMOK pacyeTHoe
Fs 188=9,8, a tabauutoe ¢, 0,Fs,150=3,14.

Taxkum obpaszom, ¢ caMoll OOJIBLIIOH JOCTOBEPHOCTLID MOMKHO TOBO-
PHTHL © TOM, YTO BCE€ H3Yy4YeHHble IapaMerpbl — KOHAHI00a3abHas
IJHHA 4Yepela, LJHHA H Bec TeJa — JeHCTBHT@JbLHO H3MEHSAJIHCh B Te-
yeHHe paccMaTpPHBAEMBIX CEe30HOB,

CHHXPOHHOCTE M3MEHEHHMH CpefjHMX Pa3MepoB CEroneTkoes
K obuiel Y4CNEeHHOCTH NecuoB

Kpannomerpusi. XapakTepHCTHKH HEKOTOPHIX TPYNI MeCLoB
Aansl B taba. 2. Ha pue. 1 aBe BepxHHe JloMaHble JHHHH H300pa-
AKAalT H3MEHEeHHSA KOHAHA00a3a/bHOH AJHHBI Y CaMIOB H yV CaMOK
no cesonaM. Llentp snauka (O audo O0) — cpeansas AJHHA yepena
NecluoB OnpeaeNeHHOro nogaa, A0OBITHIX B COOTBETCTBYIOLLEM paii-
oHe. OObluHasi ToYKA COOTBETCTBYeT CpejHedl KoHAHJ006a3albHOM
JJHHE BCex MecloB yKa3aHHOro mnoJsa, 1. e. 6e3 yuyera mecra 100bi-
yH, BceX coOpaHHBIX B TeueHHe NMPOMBICJAOBOrO cesdona. Jlpe HiK-
HHe JHHHH NMOKa3blBalOT pe3yabTaThi 3aroTOBOK NecuoB (KpuBas [)
H H3MeHeHHs YHCJeHHOCTH <«IPOMEICJOBOTO CTaja®» — OUeHKH, To-
ayuennble B, C. CMHPHOBBEIM NPH NMOMOULH CYMMHPYIOUIHX Ta6JHIL
(kpuBas 2).

Ha puc. 2 ananorHuynsiM oOpasoM MNOKasaHbl H3MEHeHHs cpejl-
Hero Beca TylleKk (B rpamMMax) B Te4YeHHe IIECTH MNPOMBICJIOBbIX
CE30HOB.

M3 puc. 1 nerko BHAeThb, YTO B TeyeHHe WIECTH Ce30HOB, KOrja
H3MeHeHHs] YHCJEeHHOCTH 3Bepell 3aJaBajiHCh OAHHAKOBO OUEHKAMH
CYMMHpYVIoULedl TabJaHLBl H 3aroTOBKaMH, KOHAHA00a3a/bHas JJHHA
yepena KakK camIoB, TaK H CaMoK, A00OBITHIX B TeueHHe Ce30Ha,
H3MeHsJ1aCh CHHXPOHHO € YHCJEHHOCTbIO. 3BepH CTAHOBHJHCH KPYII-
Hee MpPH pPoCTe YHCJEHHOCTH H Mejbde NMPH ee nmajeHHH. CHHXpO-
HH3alHs coXpaHsjach NPH CPABHEHHH pPa3MepoB CerosieToK OJHOro
mecta nobbiud. HanpasiaeHHocTb H3MeHEHHH YHCJIEHHOCTH OT MNpo-
mbicsioporo cesoHa 1960—1961 rr. k cesony 1961—1962 rr. ocra-
Jach HeonpeaeJeHHOH — 3aroTOBKH H CYMMHpYIOUIHe TaGJHILbI
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Puc. 1. HaveHenne KoHAuA00a3a/bHON JAJMHHBL Yepena MecLOB-CeroJIeTKOB Ha dowe
H3MeHeHHs 00Llell YHCJIeHHOCTH MecloB.

{ — paaMepsl Neclos, NOOBLITHIX HA TePPHTOPHH, pacnodarawulefica K jory oT nobepexsa Bafl-
papaukofl rvowl; 2 — pasMepw 3Bepei, YOHTHIX Ha BocToKe Cpegnero fmana; § — Ha obonx
TEPPRTODHAN BMeCTe,

Puc, 2. Mamenenne Beca Tena (0e3 WIKYpPH) NEeClOB-CEroJIETKOB MNpH  H3IMEHEHHH
o0l YHCACHHOCTH MecloB.
YenoeHble of03HAYEHHE Te Me, 4yTo HA pue. 1.

OlNpele/ i NPOTHBONONOKHbIe Hanpasjaenus. HWHuorepechno, uro
TaKe pas3HoHAMpaBJeHHO H3MEHSAJHCh H CpejlHHe pa3Mephl caM-
110B, AOOBITHIX Ha MepBOH M BTOPOH TEPPHTOPHH B TeYeHHEe [BYX
nocjaeaHnx ceszoHoB., KonaunoGazanbHas AJHHA CAMOK H3MEHSAJACh
CHHXPOHHO C YHCJEHHOCTBI) MO CYMMHPYIOLUIHM TabJHIlaM.

Beanunna konaunob6aszanbHOH JAJHHBI CBA3aHa CO MHOTHMH ApY-
rHMH pasmepaMu uyepena. [louemMy HeyaHBHTe/lbHa XOpOLIO BhIpa-
dMenHas CHHXPOHHOCTb H3MEHEHHH OCTaJIbHLIX H3YYeHHBIX KpaHHO-
METPHYECKHX TIPH3HAKOB H o0UleH YHCJEHHOCTH MNecloB, MOJYYeH-
Has B pe3yJbTaTe aHaJaM3a.

Bec u pauHa tena. M3 puc. 2 BHAHO, UTO BO BCeX NATH H3yueH-
HBIX CJAy4YadaX y CaMOK M B 4HeThHipex CJy4yasx H3 NATH Yy CaMILOB
CpeAHHil BeC necuoB, A00LITHIX 3a Ce30H, H3MEHAJCA OJHOBpPEMEHHO
H OJHOHANPaBJeHHO C YHCJAeHHOCThLI. BaxHo, yTo caMubl H CaMKH
NPOABAAIOT OJAHY H TY e TeHJCHIIHIO HA NPOTSKEeHHH LIEeCTH ce3o-
HOB. YKazaHHas CHHXpOHH3alH#A OblJla HapylleHa TOJbBKO OJHH
paz B 1959—1960 rr. camiami, JoObLITHLIMH Ha BTOpOil TeppHTO-
pun. Ho ecau paccMoTpers BeC CaMIlOB HJAH CaMOK, A00BITbIX B
TeyeHHe Tpex NOCJAeJHHX CEe30HOB TOJbKO Ha 3amaje HJAH Ha BOCTO-
ke TeppuTopuu lIpuobeckoro CeBepa, To OKamercs, 4To HH OJAHOrO
Jyyas HapylleHHs CHHXPOHHM3alHH H3MEHEHHH Beca CeroJeTKoB
H YHUCJEHHOCTH MecloB He Oblio.
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HwmelolHecss MaTepHasbl MO3BOJHIH H3YYHTL H3MEHEHHE JITHHBL! |
TeJa 3Bepell B TeueHHe YeThipex Ce30HOB, H3 HHX JHUIbL TPH OKa3a-
JIHCh CMEKHBIMH., HeTKasi CHHXPOHH3AlHs H3MeHeHHH MJHHB Teaa
CeroJIeTKOB H YHCJIEHHOCTH, COBMAajJeHHe XapakTepa H3MeHeHHIT y
CAMIIOB H CaMOK He BBLIZLIBAJIH COMHEHHII,

HeobxonumMo BBISICHHTb, B KaKOH cTenenH HabJjojaeMasi CHH-
XpOHH3alHA H3MeHeHHH MoxKeT OBIThL OObSICHeHAa NPHUYHHAMH, He
HMEIOUHMH K IHHAMHKE YHCJAEHHOCTH Teclla HHKAKOTro OTHOUIeHHS.
Jisi 9TOrO0 NMpPOBEPHM, MOMKHO JH NPHHATH CJAEIVIOIHE THIOTe3bl.

1. Pasnuunua B pasmepax, HanpuMep uepena Ha pasHbIX (asax
YHCJIEHHOCTH, BO3HHKJIH H3-3a CJAY4YaHHOro nNoNajiaHHA TecloB C
pasnoit Mopgosorneii B HceaeqoBaHHBle npo6ul. [IpoTHR TakKoro
MPeANnoJoKeHHst CBHAETeJbCTBYIOT IIpekK/le BCero pesyibTaThl 01HO-
(hakTOpHOrO AHCIEPCHOHHOrO aHaJjH3a, onHcanHbie Bhiwe., Kpome
TOTO, BEPOATHOCTL CAYYAHHOrO cTedeHHA 0OCTOATEeNLCTB, MOBTOPHB-
Llerocs LIeCTh pa3 (B TedeHHe IUeCTH CEe30HOB C XOPOILIO BhifiBJEH-
HbBIMH H3MEeHEeHHAMH UHCJEHHOCTH MO 3HAKY), JAOCTATOYHO MaJja.
Ecan euie yyectb, 4TO CXO/Hble H3MEHEHHSI pa3MepoB uepena Ha-
O6M10/1a10TCE He Y OT/AeJbHBIX TPYNI JKHBOTHBIX, 4 B JIBYX He3aBH-
CHMBIX Tpynnax—y CaMLUOB H Y CaMOK, 4acTO NOBTOPHAIOTCH B pas-
HbIX MecTay A00bIYHM, a Tak:ke no obLIHM pasMepaM Teja, TO BO3-
MOKHOCTb C/IYYaHHBIX COBMAJeHHIl clelyeT OTKIOHHTD.

Kak 6wls10 nokasano B padore C. E. Pamenckoro u B. M. E¢u-
MoBa [9], MOMXKHO TOBOPHUTH O TEPPHUTOPHAJNBHOH HEOAHOPOIHOCTH
pasmepoB necuos, Ao6biBaembix Ha [IpuobGeckom CeBepe B paiioHax,
o6osHaveHnbix O u [. [TosToMy BO3HHKaeT BTOpas rHIoTe3a.

2. CHHXPOHH3AaUHS MOMKET OKa3aTbCs pe3ybTaToM B3ATHA npob
H3 pasHblX MecT H 0OYCJAOBJeHA NPHHALJEKHOCTLIO MecUoB K pas-
HbIM TepPpPHTOPHAJBLHEIM rpynnuposkaM. JleficTBHTENLHO, Jdaike H3
puc. 1 1 2 BHAHO, 4TO BJHAHHe MecTa A00bIYH HAa H3MEHeHHe pas-
MepoB MecioB o adbCcogI0THOH BesiHYHHEe BNOJHEe CPAaBHHMO B HEKO-
TOPBHIX ¢Jay4Yasx ¢ H3MeHeHHAMH Bo BpeMmeHH. Ho 3Ty runoresy
TaKxe HYXKHO OTKJOHHTh, TAK KaK necubl B (a3bl MakcuMyma H
MHHHMYMAa YHCJEHHOCTH, T. €. Koraa OBJIH OueHb 3HAYHTe/bHBbIE
H3MEeHeHHs B pasMmepax, OblJiH JA00BITE NMPAKTHYECKH TOJBKO B JABYX
Mmectax, Bokpyr c¢akropuii Cé-fIxa u JIntuk-Cane. Paccrosune
Mex/y HasBaHHBIMH NyHKTaMH okojo 85 kM. MoxHo npeanogo-
JKHTb, YTO IeCUbl B ABVX NYHKTax NpeACTaBJsAJH eJHHYIO, reorpa-
¢uyeckn Hepasobuiennyio rpynny. Ilpm 3ToM cjaeiyer VUHTHIBATDL
Go/blIHE MHIpaUHOHHLIE CMOCOOHOCTH MECLUOB H TO, YTO B MepHOJ]
NPOMBICTIA BCE PEKH YKe MOKPBITH JbAoM. IIpoTHB BO3MOMKHOCTH
NPHHATHA BTOPOH THMOTE3bl TOBOPAT TakK:kKe cJayuaH OJHOHAmNpas-
JeHHBIX H3MeHeHHii pasMepoB MeclloB Ha pasHBIX TEPPHTOPHSAX.

3. DddekT Kaxyuelica CHHXPOHH3AUHH Mor Obl OBITh H PE3yiib-
TATOM TOro, YTO Neclibl B CpaBHHBaeMble rojibl J00LIBAJHCL B pas-
Hble CPOKH H To3TOMY, OyAy4H cerojieTKaMH, HMeJH pasHblii BO3-
pact. ¥ GoJjee MOJOABIX MECLOB eCTECTBEHHO OXHIATh MEHbIIHX
pasMepoB, UeM y mecuoB, 100bITEIX HA 1—2 Mec. no3jiHee, CTapIIHX
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no Bospacty. J[efdcTBHTeNbHO, KaK NOKasaJ aHajlH3 H3MeHeHHH
pasMepoB CeroJleTKOB B Te4ueHHe NPOMBICJOBOro ce3oHa, B 00Jb-
IIHHCTBe cayuaeB nocie | sHBaps ObliH 100biThl GoJiee KpynHble
spepH. [lpuueMm pasauuusi «BHYTpPHCE30HHBIE» BNOJHE CPABHHUMBI
'€ PA3JIHUHAMH €MEXKCe30HHBIMH».

Ho okasanoch, uro ocHoBHasi macca 3Bepeil gobwita g0 1 siH-
Baps. Hckawuennem seasierca ceson 1957—1958 rr. Cpasuurtelib-
HO MHOro necuos a06bito nocie 1 ssuBapst U B cezon 1959—1960 rr.
YBeJHueHHble pasMepbl yepena B MEpPBbii MAKCHMYM UYHCJAEHHOCTH
(1957—1958 rr.) no cpaBHeHuo ¢ MHHUMyMoM (1956—1957 rr.)
MOXHO OTHeCTH 3a cuer GoJsee nmo3aHell no6uiun. OpnHako B 1959—
1960 rr. (MHHHMYM UYHCJEHHOCTH) CPOKH J0OBIYH TOXE MOMKHO
CYHTATL MO3AHHMH N0 cpaBHeHHio ¢ 1961 —1962 rr. (MakcHMyMOM
yicjaenHocTH). Tem He MeHee, Hab/I0Aal0TCs pasiHYusl B pasMe-
pax TOro e HampasJeHHs, YTO H I[PH MepBOM CpaBHEHHH, a He
o6paTHOro, Kak MoMHo Obl10 6Bl JAONYCTHTL. nmoJaras, YTo MPHYH-
Ha oOHapy:KeHHBIX pasJjHYyHii B pasHoBo3pacTHocTH npob. YBesn-
yeHHe pasMepos cerosietkoB B 1960—1961 rr. Toxe He Moxer
ObITh OODBACHEHO pasHbBIM BpeMeHeM J100bIYH,

PaccMmorpennble gaHHbe ybexaaloT, 4TOo Ha caMoM jele pas-
MepBl MOJIOABIX 3Bepeit M obulasi yHcgeHHocTb necuos Ha [lpno6-
ckoM CeBepe H3MeHSJUCh CHHXPOHHO B Te4YeHHe H3YYeHHBIX ce3o-
HOB,

O6cywaeHHe CHHXPOHM3ALMHH

PesyabTaTel cneuHajlbHO NPOBeAeHHOro aHa/iH3a MOKAa3bIBAIOT,
4YTO M3MEHeHHS pasMepoB CeroJeTKOB, CHHXPOHHbIE C H3MeHEeHHAMH
o0leil YHCJAEHHOCTH [MecCloB, MOKHO BIOJHE Y/I0BJETBOPHTEIbLHO
O0BACHHTL H3MEHEeHHeM KOJHYeCTBa MbIILIEBH/AHBIX B NMpeANpPOMBICIO-
BOE JIeTO H BO BpeMs MOAroTOBKH OPraHH3MOB XHIIHHKOB K pasMHoO-
MEeHHIO (B mpeanocsejHee JeTo H B NOCAEAHIOW 3HMY Mepejl mnpo-
MbICJIOM ). ITO 00bfCHEHHe MNOATBEp:JaeTcsi pe3yJbTaTaMH 3Bepo-
BOJACTBA H MOJEBbIX HA0MI0LeHHH.

Hawa cxema paccyaeHHil sABAsieTCs OYeHb NPHOJHIKEHHOH cxe-
MOIl NPHPOAHBIX NMPOLECCOB H CJAYKHT TOJBKO st 000CHOBAHHS OC-
HOBHOH HIeH, KPaTKO BhipaxaeMoll B CJeayiolleM BHIe:
—H3MeHeHHs YHCJEHHOCTH MeCloB

-+ HM3MeHeHHs pa3MepoB CeroJieTKOB
VKasaHHble CTPEJKaMH BO3JleHCTBHSI peajH3yloTcs Tak, uTobbl obe-
CMNEYHTh CHHXPOHHOCTHL H3MEHeHHH BeJHYHH KPaHHHX UYJeHOB 3TOH
Tpuaabl. KoHeuHo, HA YHCAEHHOCTHL NMECLOB H HA pasMephl CeroJer-
KoB 0O0Jblloe BJHSHHE OKa3biBaeT elle HeJbli pdjJ B3aHMOCBS3aH-
HbIX (paKTOpPOB, TAKHX, HANPHMEpP, KAK NMOTOJHLIE VCJIOBHA, CPOKH TO-
Ha H pOK/AeHHA MOJIOJHAKA, CTENEHb BbIPpAKEHHOCTH MH300THH «JIH-
KoBaHH#A» H T. /. Ho ecTh BeckHe OCHOBaHHS CYHTAaTh, UTO BCe He
NnoKaszaHHble B TpHaje (Gakropbl He MOryT clenaTh ee HeBepHoil, a

HMaMeHeHns KoJHuyecTBa l'IHI.LlH[
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MOTYT JIHWIb PacIUHPHTL H YTOYHHTH 3aBHCHMOCTH MeEK1y ee 3je-
MEHTaMH.

HeoOxonumoe  yejloBHE CHHXPOHH3AIUHH — 3HAUYHTE/NbHOE  BJIH-
AHHE KOJHUYECTBA CEroJeTKOB Ha oO6ILyl0 UYHCJIeHHocThb., Muaue jBa
npouecca — H3MeHeHHe YHCIeHHOCTH 3Bepefl H pasMepoB Cerojer-
KOB — OyJyT MJTH He3aBUCHMO JApyr oT japyra. O6 omnpenedsiioniem
BJAHAHHH KOJHYECTBA MOJOJABIX MeCHOB HA OOLLYI0 YHCJIEHHOCTh TIH-
cana, HanpuMep, A. ©. Hupkosa [14]. Boaee Toro, H3 pe3yJbTaToB
a”aausa, nposegennoro B. C. CmupHosbiM [13], BHaHO, YTO B Te-
YeHHE MATH CE30HOB M3 INECTH H3VUEHHBIX A0OGBIBAJICS TJABHBIM
obpazoM MoaojaHsik (kKak MuHumMyMm 82 9% ot Bcex Ao00BITHIX 3a
CEe30H).

K. H. Konenn obHapy:KHa Yy ropHocTasi CHHXPOHHbBlE H3MEHEHHS
KOHAH/I00a3anbHOll JJIHHBL Yepena CeroJeTKOB H YHCJAEeHHOCTH Io-
nyadaund. HeoOxoaumoe yciaoBHe CHHXPOHH3AaUHH cobJiojgaeTcd H
a5 ropHoctasi. Tak, ucnoab3oBanuble K. . KonennbiM BHGOPKH
npuMepHo Ha 90 % cocrosiium H3 ceroserkoB [6, 7]. Iro ycaosue
JlaeT BO3MOMKHOCTL lieJieHalpaB/jeHHO BHIOHpaTh BHABI AJA J1aJb-
Helllero aHajH3a CBA3H MOP(O(H3HOJOrHYECKHX H APYrHX NpH3-
HAKOB H YHCJEHHOCTH.

C TOUKH 3peHHs 3aBHCHMOCTH MeK1Yy MJOTHOCTLIO MONYJAALHH H
pPOCTOM IIEHKOB ONHCAaHHAad CHHXPOHH3alHS O3HAuYaeT, YTO YBEJH-
yeHHe MJAOTHOCTH NPOHCXOAHT OJHOBpPEMeHHO ¢ GoJee HHTEHCHBHBIM
poctoM MoJojHsAKa. Ecan jfeno o0CTOHT Tak, To 3T0 (pakT He TpH-
BHaNbHBIH [, 4, 8, 21].

HHTtepecHo, YTO H3 YCTAHOBJEHHOH 3aBHCHMOCTH MeXK1y HaMe-
HEHHSIMH YHCJEHHOCTH MeCIlOB H pasMepoB CEroJieTKOB MOJKHO BHI-
BECTH THMOTETHUECKMIl MoKa3aTelb HaJHUYHS Pe3KOro nepenpombic-
na. Paszbepem cayuaii 100bYH neclioB B KOJHYECTBE, HAMHOro H0Jb-
meM jgonyctiMmoro. HecMmorps Ha oOuine numH, ymep0, HaHeceH-
HBIH POJHTEJBCKOMY CTajy B TeueHHe NMPOMBICJIA, TaK BeJHK, YTO
He MoiKeT ObITb jaxke MNPOCTO KoMMeHcHpoBaH npHObiabiMH., Yiuc-
JEHHOCTh MeCIOB yraja, a pasMepbl CeroJieTKOB CTajH KpynHee.
Takum obpasoMm, NpHXOAHM K CJelVIOLIeMY I[oKasaTesJlo HaJdHuHS
PE3KOro mepenpoMbicyia: yMeHblIeHHe pa3MepoB CeroJeTKoB mec-
OB H yMeHblIEeHHe YHCJEHHOCTH 3Bepeil MO3KeT paccMaTpHBAThCS
KaK «HOpPMaJbHEI» Tpolecc; yBeJHUYEHHE pasMepoB CeroJeTKOB H
yMeHblleHHe YHCAeHHOCTH CBHeTeJbCTBYeT O TOM, YTO Mbl YMEHb-
uraeM YHCJIEGHHOCTH POJHTENBLCKOro cTala O6oJiblie A0NYCTHMOro.

M3 nammux pe3yabTaToB cJeAyeT, YTO NPH YMeHbIIEHHH YHCJeH-
HOCTH pasaMephl NpHOLIIBIX cTaHOBATCA MeHblle. [IpumeuarenbHo,
YTO aHAJOTHYHBIH pe3yabraT noayuna Kypren [19] npu ropasao
GOJILIIHX BpPeMEHHBIX HHTEpBaJaX H3MEHCHHH YHCJIEHHOCTH HBOT-
HbIX. KypTeH «3akJounJ, uTO CHHMKEHHEe UHCJeHHOCTH (ompefeJse-
MO€ M0 YMEHLIIEHHIO YacTOThl BCTPEYAEMOCTH OCTATKOB B 3aX0po-
HeHHAX) mepej BBIMHpaHHEM OOBIUHO CONPOBOMKAAeTCA COKpALLEeHH-
eM pa3MmepoB Teda» (UHT. mo [4, c. 314]). C BuiBogoMm Kyprtena co-
raacyiores pesyiabratel HaGaoaennit P. I1. I'atpu [4]. Ectb ocHoBa-
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HHS ToJiarath, 4TO NOAOOHBIH 3¢ (deKT HabaAAaeTCsl He NMPH BCSKOM
HCYE3HOBEHHH BHOAa, HO B TE€X CJYUaAX, KOriga (I]EH(]MEH HMEeeT MEcCcToO,
OH, Mo I{paﬁHEﬁ MEpE YHCTO BHEILIHE, aHAJOrH4YeH MoOKa3aHHOMY HaMH.

O cywecTBOBaHHM pa3MepoB Necuos,
XapaKTepHbIX ANs OTAENbHbIX (ha3 MX YMCNEHHOCTH

Hurepecto 6blJ10 NMOCMOTpeTh, He OTpakaeTcs Ju Ha pasaMepax
necuoB HX (paza yHcaeHHocTH. C 3TOi 1esbl0 NpHMeHeH KaHOHHYe-
cKkMil ananus [2, 15, 20], nnsa Kotoporo coTpyaHuk MuHcTHTyTa 3KO-
Joriu pacreduii 1 xupotHelx YHLL AH CCCP H. E. Benencon
paspalborall COOTBETCTBYIOUIHH aJrOPHTM H COCTaBHJ HeoOXOAHMBIE
nporpamMmel Ha ILBM «Mup-1». AnanusupoBajuck 0JHOBpPeMeH-
HO BOCEMb YepenHblX NPH3HAKOB, OMHCAHHBLIX Bhille. PasMepnl Hc-
noJdb3yeMblXx BHIOOpOK yKaszanel B TabGua. 1. CyTb KaHOHHYECKOro
aHa/JH3a CoCTOHMT B cielyioumeM. Ha naockocTH MOXKHO H300pasHTb,
0XapaKTepH30BaTh B3aHMHOE pacnojiokeHHe TOUeK TOJIBKO MO ABYM
napaMerpaMm (npHsHakam), a Ham HyxHo Mo BocbMH. Ilostomy
BMECTO BOCbLMH BBOJHTCS [BAa HCKYCCTBEHHBIX NapaMmeTpa, NpHYeM
HanpaBJeHHe OCH MepBOro BhIOHpaeTcss H3 YCJOBHS HaHOOJbLIETro
paszbpoca (AHcmepcHH) MHOTOMEpPHBIX (B JaHHOM cCJyuae BOCBMH-
MEepHEIX) BBIDOPOYHBIX CPeJHHX BA0JbL HeE, YHCJI0Basg OCb BTOPOH
HCKYCCTBEHHOH NepeMeHHOH BBOJHTCH IO HanpaBJieHHIO OCTAaBLIeH-
Csl MAKCHMAaJbHOH H3MEeHYHBOCTH TOYEK CPEeIHHX H NeplneHIHKYJsp-
HO nepBoii ocH. [TpoeKunn Ha 3TH JBe HCKYCCTBEHHLIe NMepeMeHHbIe
CpeqHHX 3HAUeHHH BOCHMH TNPH3HAKOB [J5 Kax/JI0H MNOJYyYeHHOH
rpynnel, OTAeJAbHO JJf CaMILOB H CaMOK, H300paeHbl Ha pHC. 3 H 4.

Jlasi caMOK Ha MJIOCKOCTH TIepPBBIX JBYX KAHOHHUECKHX OCeH mo-
JYYHJIHCH XapakTepHble, HelepecekKawlnHecss yyacTKM jand ¢as
MaKCHMAJbHOH, MHHUMAaJbHOl H «cpejHel» (NpeaMaKcHMaJbHO
H NpeIMHHHMAJbHOH) YHCJAEHHOCTH MecluoB. JTH y4yacTKH obpaso-
BaHbl CPEeHHMH pas3MepaMH CeroJieTkoB, cobpaHHBIX B KamIAbH ce-
30H COOTBETCTBYIOLLEH (pa3bl YHCAEHHOCTH KaK C yueToM, TaKk H 0e3
yyetra Mecta j00bluH. PasjneneHHe BO3MOMKHO JHHEHHBIMH TI'paHH-
IaMu, T. €. NPAMBIMH JHHHAMH. Ce30HB NpeIMHHHMYyMa H Mpej-
MAKCHMYMa KpaHHOMETPHUECKH He pasjHuyaJuch Mexay coboii, 3a-
HHUMasd OjAHY o0ulyI0 4YacTe mjaockocTH. Ecan cyaute no pasMepam
CAMOK, CYUIeCTBYIOT (pasbl YHCJEHHOCTH Meclla (MaKCcHMaJgbHas,
MHHHMAJNbLHAS H «CpeiHffi») MNpPH NJIHTEJIBHOCTH LHKIAa 3—4 roja.
JIpyruMu cJoBaMH, MOMKHO TOBOPHTB O cyllecTBoBanHu Ha [IpH-
obckoM CeBepe pa3MepoB uepenoB MNPHOLIILIX CAMOK, NMOBTOPSIO-
IHXCA BO BPEMEHH H INPOCTPAHCTBE, XAPAKTepPHBIX AJd KaKJ0H
(hazbl YHCIAEHHOCTH M3 NepeyHcleHHBIX Boille. [lepeas KanoHHue-
cKas och (rnepeMeHHas) MO3BOJAWJAA PA3JHUYHTHL (paszbkl MaKCHMyMa
H MHHHMYMa, BTopas — oTaejuja ¢asy «cpejiHel» YHCIEHHOCTH OT
nepBblxX ABVX.

Jlasi caMuoB Ha MJIOCKOCTH MEPBBIX KAaHOHHYECKHX OCeH IMpH
noMolLH JHHEHHBIX rpaHil, MOAHO BEIICJAHTE TOJBKO pasMepbl He-
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Puc. 3. Pacnosiodelne cpeiHHX pa3MepoB caMIOB HAa IIOCKOCTH NepBHX ABYX
KaHOHHYeCKHX oceil.

m, M, ITm, TITM — MuHHEMYM, MAKCHMYM, NPeAMHHHMYM I NPeAMAKCHMYM YHCACHHOCTH COOT-
percTBeHHo [, J/ — unkaw. Ocranbible ofo3nagenya Te e, 4To Ha pHe. 1.

Puc. 4. Pacnonoikenne cpejHHX pasMepoB CaMOK Ha NJOCKOCTH MNepBuX JABYX
KaHOHHYECKHX oceil.
¥eaopueie ofo3HaYEHHA Te e, 4To Ha pHe. 3.

penoB ¢asel MuHHMyMa. IIpH noMoluH HeJHHeHHBIX (H MO3TOMY,
BepPOATHO, MéHee YCTOHYHBBIX) TPaHHIL BHIAGJASIOTCS OTAENbLHO H MO-
CJIel0BaTe/NbHO, NPH ABHAKEHHH MO NepBOiH KaHOHHYECKOH OCH B CTO-
poHY YBeJHYeHHsI 3HauYeHHiH, pasMepnl uepenoB ¢asbl MHHHMAJb-
HOH, NpeIMaKCHMaJbHOH, MAKCHMAaJabHOH H NpeIMHHHMaJbHOH YHC-
JenHocTH. Kak H y camor, onucaHublii sdpdpekt obycaoBaeH pasme-
paMH CaMIlOB, CUﬁpEIHHI::I.‘-{ B pe3yJibTaTte NPOMBICJOB BCeX JET COOT-
BeTCTBYIOLLEH (pa3bl YHCAEGHHOCTH C YUETOM H bes ydyeTa MecTa J0-
Opiyd. OTclojla MOXKHO NMPHATH K BBIBOAY O CYLIECTBOBAHHH pasme-
POB uYepernoB CaMIlOB, XapaKTepHbIX /s BceX yeThipex (!) mepeumc-
JeHHBbIX (a3 YHCACHHOCTH. 3aMETHM, UTO pa3lequTh pasMephbl CAMOK
(a3 npeAMHHHMyMa H IpeAMaKcHMyMa Aazke HeJHHEeHHBIMH TpaHH-
ilaMH HeJb34.

[Touemy zKe (asbl UYHCAEHHOCTH MO-PAa3HOMY OTpParKaiTcsl Ha
paaMepax caMmioB H caMoK? HanmoMHuM, 4TO B OTJIHYHE OT CAMIOB
Mbl HadJ104aJH COXpaHeHHe CHHXPOHHOCTH H3MEeHeHHH ¢ 4YHCJeH-
HOCTbIO KOHAHJA00a3a/bHOH AJHHBI CAaMOK pasHoro mecra A00bIYH.
OO6blYHO roOBOPSIT, YTO HA OPraHHu3M caMoK 6oJiblie BJAHAIOT VCJI0BHA
OKpyzKallleii cpejibl H3-3a NOBbLILIeHHOH (H3HOJOTrHYECKON HArpys-
KH npH GepemenHocTH. Ho Hayualores MoJojble, ewie He pasMHO-
Kapiinecst 3sepu. Mosker ObITh, KaK-TO BJIHSIET pasjHuHas MHrpa-
LHOHHASl AKTHBHOCTh CaMIlOB H caMoK? JleHCTBHTEJNbHO, MOABOJSA
HTOIH MeUeHHs MecloB, aBTOpbl ab30pa nHcaJdH, UYTO «IecIbl, CO-
BepliaBliHe HauOoMee jAajabHHe MHrpauHn —3a 900 kM u Goaee,
BCe OKasaJuch camiuaMmu, Cpeln oceA]blX 3BepeH, OTJIOBJEHHBIX Ha
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MecTax KoJbleBaHHd, ObIJIH MOYTH HCKJWOUHTe/NbHO caMkH. Mare-
pHaJibl MeYeHHS MOATBEPAHJH BbICKa3bIBaBllleecs paHee MHEHHE O
npeob1alaHHH B MHIpPalHOHHBIX NOTOKax camuoB..» [3, c. 83)].
BriBoa o Ooabluell CKIOHHOCTH CaMIlOB K MHrpauusm Ha OoJblixe
paccTosiHHA NOATBEPAHJICS pe3yibTaTaMH MeueHHsa mnecuoB Ha Ce-
BepHo Aasicke [18]. Momer ObiTh, JeHCTBHTEJNbLHO B H3yUYEHHBIE
BLIOOpKH CaMIUOB nonajg OoablHii NpoleHT 3Beped, MpHIIeIMHX
H3Ja/jieka, Mo cpaBHEHHIO ¢ BblOopKaMH caMmok? Ha H3yuyeHuu ot-
JleJIbHBIX MPH3HAKOB 3TO HE OY€HbL OTPA3UJIOCh, 4 MPH KAHOHHYECKOM
aHa/H3e <«HCKPHBHJO» MNPAMOJHHEHHble rpaHHUbl CpeJHHX pa3Me-
POB CaMILOB-Pe3H1eHTOB, aHAJOrHYHBIE TeM, KOTopble Mbl HabJo-
Jani y CaMoK.

C pesyasTaraMH KaHOHHYECKOro aHajJH3a corjacyercsi MoKa-
3aHHasd HaMH paHee BO3MOXKHOCTb pa3jH4yeHHs MAaKCHMyMa H MHHH-
MyMa YHCJIEHHOCTH MO pasMepaM uepenoB MOJOABIX CaMOK, A00bI-
BAeMBIX B COOTBETCTBYIOIHEe NpOMBbIC/JoBLIEe ce3oHbl [10].

Ho moxer ObiTh HHKAKOH pa3MmepHoil cneunduxkH aas ¢as ymc-
JEHHOCTH HeT, 3(derkT BblAeSeHHA OCOOBIX YYACTKOB ILJOCKOCTH
00yC/IOB/IEH NMPOCTO MAJLIM YHCJOM TOYEK Ha IJOCKOCTH MNepBhIX
KAHOHHUYECKHX ocel? Hanpumep, uyepes TpH TOYKH HaA IJIOCKOCTH
npu JoOoM HX B3aUMHOM pPAcCHOJOXKEeHHH MOXKHO NMPOBECTH pasje-
Js0lHe TpaHHIB H Jlaxe B BHIe NpsaMbIX JAHHHIA. OJHaKo H3 pHC.
3 H 4 BHIHO, UTO NPH HMEIOUleMcs YHCJ/e TOYeK BO3MOXKHO TaKoe HX
B3aHMHOE€ pacnoJjioeHHe, Korjla He/db3si NPOBECTH pasjefsiouHe
rpaHuibl s OT/Ae/bHBIX (a3 YHCAEHHOCTH. ITOT JKe pesyJbTar
MBl yiKe noJydand npu obeymaeHun puc. 3 u 4. Takum obpaszom,
rHOOTe3y 0 <«pasjejeHHH TpeX TO4YeK Ha IMJOCKOCTH» MPHXOAHTCS
OTKJIOHHTb.

AHanus CBA3M MeMAy OueHKamMM oblieHd YMCNEeHHOCTH
NecuoB M pa3mMepamH CeroneTkos

Jlo cux mop Mbl pacCMaTpHBAJIH COBNAajieHHe HaNmpaBJeHHIl H3-
MEHCHHH YHCJEHHOCTH IMECHOB H pasMepoB CeroJieTKOB, CB0e0l-
pPasHyl0 KauyecTBeHHYIO cBfidb. Henb3s /i rOBOPHTH O CBSI3H MEMKLY
3HAYEHHAMH 3THX JABYX nepeMeHHbIX? lasi 3Toro onsiTh HCNoJdb3yeM
JBa BH/la OUEHOK — Pe3yJibTaThl 3aroTOBOK H OLEHKH MO CYMMHpY-
UM TabaHinaMm. PaHropasi CBfdb Me/Ay 3THMH JBYMS OlleHKa-
MH UHCJIeHHOCTH rgp = 0,607, nHHeiiHast CBA3b ryy = 0,685,n =7.
(McnoabsyoTres caeaywuiie o003HA4YeHHs: rsp — PAHMOBBIH KO-
puinent Koppeaaunn CHHPM3HA, [y — JHHeHHBIH KO3(QHUHEHT
KOppeJasitii, n— YHCJI0 cpaBHHBaeMbIX mnap uHces.) CooTBercTBy-
IOLlHe KpPHTHYECKHE BeJMYHMHBI npH ypoBHe anaunmoctH 0,05 nas
0,05"sp=0,714, 115 ¢,05rxy=0,73. Takum ob6pa3om, cBs3b MEKAY IBYMH
OIeHKAMH YHCJEHHOCTH JoJKHa ObITh onpejeneHa KaK TOJOXKH-
TeJbHasi, HO He 3HauuMmas, jga:ke Ha yposHe 0,05. BszaumHoe pac-
NoJoMeHHe OLEeHOK YHCJAeHHOCTH (paHrH YHCJEHHOCTH) 0Ka3aJoch,
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Tabaunpma &

OnucanHe CBA3H MEWY pa3MepaMH CeroJieTKOB H OlLEeHKaMH obured
YHCJIEHHOCTH MeclioB

ﬂl—lﬂ!l{l{a HHCJAEHHOCTH
no peayibTaTaM 2a- Mo CYMMEpYIOUIHM
Mpusmak an roTORO K TalaHIaM o
'rx}' r.Sp rf}’ rSF'
: sk 1 B , 654 631 7
Kongnaobasansuasn gd F[[0: et £ 4 | L
HHA
B 92 |0,323 |o0,214 0,675 | 0,788*| 7
g3 | 0,839* | 0,600 0, 650 0,886 * 6
Bec Teaa
2 | 0,84* | 0,771 0,805*| 0,943 * 6
a3 | 0,788 0, 800 0,722 0, 800 4
JauHa Tena
22 | 0,634 0,600 0, 853 1,000 * 4

* 3pauumocTs Ha ypoene 0,05,
** JnayumMocTs Ha ypoeHe 0,01,

KaKk H CJeJoBajio OXKHJAaTh, OoJiee MOBTOpsAeMBIM, Oojee «Halek-
HbIM», 4eM HX a0CcoJIloTHas BeJJHYHHA.

OuenkH cBs3H Mex1y pasMepaMH CeroJieTKoB H oOlled yHC/eH-
HOCTBIO necuoB Aanbl B Taba. 3. IlpH olleHKe CBS3H YHCJEHHOCTH H
JUIHHBL TeJla 3HAYMMOCTh JIHHelHOoro KoagdgHUHEeHTa KOppesiHH
He MorJja OBITh onpejneneHa BBHIAY MaJjaoro n. Jlerko BHIEeTh, 4TO
AJsi 00OHX TOJIOB MO Ka;J10My MpPH3HAKY eCTh XOTb OJ1HA 3HAYH-
Mas cBsA3b Ha yposHe 0,05 wau paxke 0,01. Mckaouenne cocraBHaa
AJIHHA TeJa CaMLoB, MO NPeAnoJoXKeHHo aBTopa, OCHOBAHHOIO Ha
caydyasax AOCTAaTOMHO OOJBIIHX ry; M rgp H3-3a Majoro n. Orciona
MOJKHO 3aKJIOUHTh CJelyIollee.

HMmeercsi 1oCcTaTOYHO BbiCOKas JiHHelHast (He roBopsi yie o paH-
rOBOH) CBsI3b Me/Jy NMapaMerpaMH TeJa CeroJleTKoB H oO0llel YHC-
JeHHoCTblo TecloB, ClenaB Takoe NpeiNnoJoXKeHHe, MBI ToJyyaeM
KaK CJelCTBHe OTMeYeHHEIH paHee (eHOMEH: CHHXPOHH3alHIO Ha-
npapjieHHil H3MeHeHHH CpeJlHHX pasMepOB MNMPHOBLJILIX H YHCJAEHHO-
CTH XHIIHHKOB.

[TpumepHas cxema oObsICHEHHS NMPEANOJOKEHHOI CBA3H MOMKET
6LiTH ONMHcaHa B caeayoouleMm BuAe. Ecau aBa roga moapsijg ObI10
JocTaTouHoe KOJHYeCTBO MHINH, TO CaMKH, pasMHOMKaBliHecs Ha
BTOPOH roj, B NMEpPHOJ NOATOTOBKH K 3TOMY PA3MHOMKEHHIO KHJH B
OJ1aronpHATHLIX KOPMOBBIX YCJIOBHSIX; €C/JIH TOJBKO B OJAHH roj (mo-
cJelHui) OblJ10 MHOrO MHILH, TO B MEPHOJ NOATOTOBKH K TOHY —
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Puec. 5. CooTHolleHHe MeXAy (aszaMH UHKJIOB H OUEHKAMH YHCJAEHHOCTH
(A — no peayabTatam 3aroToBOK, 5 — N0 CYMMHpYIOUIHM TabaHmam).
Yeoaopunie ofo3HavedMHd Te ¥e, UuTo HA pHe. 3.

HeBaaronpusiTHeix. OTcCl0Aa y NpHOBIJIBIX B MEePBOM CJy4dae MOryT
ObiTh OoJiee KpynHBIE pasMephbi, 4eM BO BTOPOM, a BO BTOPOM CJY-
yae GoJibliHe, 4eM IMPH POCTe LIeHKOB B YCJOBHSAX Majoro KoJHye-
CTBA MBILMIEBHAHBIX TPHI3yHOB. C ApYrodl CTOPOHBI, YHCJIEHHOCTh
necuoB Oyaer OoJiblueil NPH pasMHOXKeHHH B OJaronpHATHHIX Kop-
MOBBIX YCJOBHAX, YeM INPH NJOXHX # eule OoJbliueil, ecaH XopoliHe
VCJAOBHS NMPOA0JAKAIOTCA ABa roja (cM., HalpHMep, JaHHLIe 3Bepo-
BOJICTBA)

KaKoii-To cTeneHu OoJiblliHe 3HauYeHHs KO3(D(PHUUHEHTOB KOp-
peasiuii B Tabi. 3 o0bACHAIOTCS 3HAUHTEJBHBIMH Npeie/laMH H3Me-
HeHHs OJHOr0 H3 napaMeTpoB — 4YHCJeHHOCTH. (K KoHKperHOMY
cayyaw npumenena uaes B. C. CwmupHoBa.) C apyroii cTOpoHBI,
noBTOpAeMoCcTh 3h@dexkra y 3Bepedl odoero noJjia Mo3BoOJAET Hajle-
ATHCS HA CYLLECTBOBAHHE 3TOro fBJeHHs B MpHpoje.

CBA3b MeX Ay KOnHYeCcTEOM Necuos
H maznﬁ UHKNa MX YHCNEHHOCTH

Ouenum cBA3b MEXKIY YHCAEHHOCTBbIO H ee (asaMH. BBuay Ha-
JUYHS ABYX CcrnocoOOB OUEHKH YHCJAEHHOCTH MoJydYaeM JBa COOT-
BercTByloiux puc.— 5A u 55. M3 puc. A BuAHO, YTO MexK1y pe-
3yJbTaTaMH 3aroToBoK H (pasoi NHKJa 3aBHcHMocTH HeT. Ha pue.
55 dassl MHHHMYyMa H MakCHMyMa 3aHHMAalOT HeCOoCeJHHe HHTep-
BaJbl Ha OCH OLEHOK MeTOJ0M CYMMHpYIONIHX Tabanum. Mexay sTH-
MH MHTepBaJjaMH, rie-To nocepeixHe, HaXoAATCH CAY4YaH NpeiMak-
CHMyMa M NpeJAMHHHMYMa, NMPHYEM MOCJeJHHe BKJHHHBAIOTCS MeEH-
Ay ce3oHaMH MHHUMyMa H MakcHMyma. CpaBHHBasi 3TO OMHCaHHE C
pacno/ioKeHHeM CpedHHX pasMepoB CaMOK Ha IJOCKOCTH KaHOHH-
YEeCKHX OCeH, BHAHM IOBTOPsIeMOCTb PacloloKeHHIi. ¥YikKe roBopH-
JOCh, YTO TOJBLKO NPH NOMOLIH BTOPOH KaHOHHYECKOH OCH Y/1a/0Ch
OT/AEJHTh Ce30HbI NMpeJIMHHHMYMa OT MHHHMYMa H MaKCHMyMa UHC-
JIEHHOCTH.

Takum o6pasoM, HaJlH4YHe pPasMepoB CaMOK-CErojleTok, ChelH-
¢uyeckux aaa ¢has UHKIA UYHCJEHHOCTH, MOKHO C KaKoH-TO TO-
FPELIHOCTBIO OOBACHHTE CYyLLECTBOBAaHHEM TECHOH CBA3H MeXIy pas-
MepaMH NpHOLIILIX H YHCJIEHHOCTBLIO NECIOB, 4 TaKXKe TeM, YTO 3Ha-
YeHHS WYHCJAEHHOCTH PAa3HBIX NPOMBICJOBBIX CE30HOB, HO KamJ0H
(a3pl, 3aHUMAIOT CBOM, crelH(HYecCKHH HHTEepBaJ, N0 KpaiHeil Mme-
pe, Jist TeX JieT, KOTopbie OBIJIH H3Y4YeHbI.
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AKAJEMHA HAYK CCCP - YPANbCKWMKM HAYYHbIA LIEHTP

HONWYECTBEHHBIE METOAbl B 3KONOrMM NMO3BOHOYHbLIX - 1983

B. M. BENIAEB

CTEMEHb COOTBETCTBMA 3KCMOHEHUMANBHOIO
M CTEMEHHOIO YPABHEHMH
aAng OMNHMCAHMA POCTA MONOOM KAPMNA B ANMHY

IlenenanpaBieHHOCThL [AefACTBHI uYeJOBEeKa MNpH BbIpallHBaHHH
MOJIOAH Kapna B pbIOOBOAHBIX NMpyjax O4YeBHAHA, TAK KaK OT Ipa-
BHJ/IbHOTO BBLIMOJHEHHSI TEXHOJOTHUECKHX MEepONpHATHI B 3HAYHTEb-
HOH CTeleHH 3aBHCAT H OXKHAaeMbie pe3yJabTaThl pOCTa CETr0JeTKOB.

JL;1s1 KOHTpoOJIsi 3a pPOCTOM MOJIOAH B MEPHOJ €e JIeTHEro BhIpa-
IHBAHHA OOBIYHO HCHOJBL3VIOT pAa3JHYHbIE MOKa3aTeNH, KaiKJbli
i3 KOTOPHIX B ONpeAe/JeHHOH CTENeHH OTpaiaeT ee OHOJOTHYeCKoe
cocrosiiie. OueHky oOlueil AHHAMHKH TaKHX TokKasaTteleill Bo Bpe-
MeHH ([AJHHA, BeC Tejla H T. JI.) OCYIIECTBJSIIOT ¢ MOMOLLbI HHTEp-
MOJALHOHHBIX ypaBHeHHIT perpeccHH. HauGoabllieii monyaspHOCTbIO
NoJAL3VIOTCH 3JKCMOHeHUHaJbHOe ypaBHenHe C. bpoan y=Ae= (1)
H creneHHoe ypaBHeHue . M. Illmaasraysena y=Bx* (2) [8, 9].

Il xapakTepHCTHKH TpPYNMNOBOrO pocta napaMeTpsl ypaBHe-
HHH (1) ¥ (2) BBHIUHCAAIOT METOJOM HaWMEHBUIHX KBaJpaToB Mo cpel-
HHM 3HAUeHHAM KCHKPETHBIX IOKasaTeJded — HCXOAHBIM  JaHHBIM.
tuna C [10].

HeocnopuMmelM aocToMHCTBOM ypaBHeHHH (1) W (2) aBiasgercs npo-
ctora X pabouux dopmya. OaHako HX LNEHHOCTb, KaK YpaBHeHHH
HHTEPNOJAINHOHHBIX, pasiuyHa. Jlunus perpeccun ypaBHenus (1) He
NPOXOAHT yepe3 HauaJjao KoopauHar (npu x=0, ys=0), 4to He cooT-
BETCTBYET JOrHUecKoll KapruHe Hayaja pocra (x=0, y=0). 3ra oco-
6eHHOCTh MO3BOJISIET AyMaTh, 4YTo ypaBHeHue (1) B MeHblUeli wMepe,
yeM ypaBHeHWe (2), TPHroAHO AJs ONHCAHHS SMIHPHUECKHX (u3Me-
PEHHBIX) JAHHBIX M0 pocty Pefi H, B 4YacTHOCTH, MOJOAH Kapmna.
C apyroi CTOpPOHBI, XOPOLIO M3BECTHO, 4YTO NPH JOOOM THIE pocTa
Haubosiee CTPOryl0 OUEHKY OTHOCHTEJIBHOrO NPHPOCTA 3a JHHEHHYIO
elMHHILY BpeMeHH Jaer YyleJbHasi CKOPOCTb pocta — napamerp C
vpaBHenns (1) [2—5]. OnHako, ecau 3anucath ypaBHeHue (2) B 3KCIO-
HeHUHATbHOH (opMe: V=Be®!n* aHaJOrHYHYIO OUEHKY OTHOCHTe/b-
HOTO NPHPOCTa, HO 3a Jorapupm JHHEHHOH eJHHHILLI BPeMeHH, aact
«yAeJbHAs CKOPOCTh POCTas — napaMeTrp o ypaBHeHHs (2), 1. e. na-
paMeTp a ypaBHeHHs (2) MoXer oTBedaTb TeM ke T:[;EﬁUBEiHHHM, uTO
}.l'

=Cy M CoOT-
dx

u napamerp C ypaBHeHHs (1), ec/iH NPHHATBL, HUTO
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JLnHHA Tena MOJOAH Kaprna B KOHTpPOJdLHBIX

Ne oGaopa
Mo
e 1 2 a 4
l 4,56+0,11 6,4040,07 8,55+0,10 9,9740,14
9 4,07+0,07 5,28+0,08 6,82+0,10 6,87+0,12
3 3,64+0,07 5,4640,08 6, ?3+ﬂ 10 6,95+0,15
4 4,92+0,07 7,42+40,15 9,34+0,24 10,46+0, 14
5 4.294+0,06 5,13+0,10 6,20+0,11 6,63+0,11
¥ 4,184+0,03 5,37+0,05 6,45+ 0,07 7,10+0,07
T 5,20+4+0,05 6,1840,08 8,37+0,14 9,60+0,14
8 4,24+0,05 4,77 +0,06 5,2940,06 5,78 +0,07
9 3,86+0,05 5,02+0,07 4,.64+0,11 6,164+0,13
10 3,86+0,05 4,59+0,05 E.EQiD,D? 5,94+0,07
11 3,86+0,05 4,44+0,05 5,05+0,05 5,84+0,07

sercTByer dy/d(Inx)=ay, rjie y — MHHeHHBIH pa3Mmep, x=I[ — JIHHEH-
Haa eluHHLIA BpeMeHH. Takasd nocraHoBKa Bollpoca, Ha Haml B3rJfAl,
NO3BOJIAET CHATH BO3MOXKHEIE BO3pPayKeHHd O I0JIb3€ HJIH INPaBOMOY-
HOCTH CPaBHHTeJNbHOH OLEHKH KayecTBa allpoOKCHMAalHH YpaBHe-
HusIMH (1) W (2) MCXOAHBIX JAHHBIX MO POCTY MOJIOAM Kapna, MpoBe-
nenHoii Huxe. [locnennsis sBaAANace OCHOBHOH 3ajauell BeINOJHEH-
HOH paboThl.

MartepuanoMm aas paGoThl MOCAYKHIH JaHHpIE 110 POCTY MOJOAH
Kaprna B 11 BbIPOCTHBIX Npylax AByX poifoBoiHblx Xxo3siictB Ceepi-
JIOBCKOH 00,1, Poct MOJIOJH Kapna B JJIMHY OLEHHBAJCH MO pe3yib-
TaTam H3aMmepeHuss puld B npobax (20—>50 wr. B npobe), OTIaBJIHBA-
€MbIX BO BCeX MMpylax exeneKajgHo, B TeéUeHHe BCEro BpPeMeHH JeTHe-
ro BblpallMBaHuA cerovieTkoB. CpeiaHHe 3HAYEHHS WIECTH NepBbIX H3-
MEpPeHHH JVIHHBL Tesla Y MOJOAM BceX NpPyaoB M OBIIM HCMOJb30BaHLI
B pabore (rada. 1).

Iag kaxnod u3 11 cepuHt cpeagHell JJAMHBI Tejla METOAOM HaH-
MEHBUIHX KBaJpaToB BblYHC/AEHBI NapaMerpel ypasHeHui (1) u (2).
Kpome TOro, BHIUHCASAH Napamerphl VpaBHEHHH (2), B KOTOpOM 3Ha-

.,.n,-._n-‘

YeHHs] TapaMeTpoB BbIPa)KajH Kak o =a/r H J/x% = =B’, rle a—
pacueTHHIH 1A YpaBHeHHs1 (2) M KOHKPETHBIX HCXOJAHBIX JaHHBIX
CPeHHH reoMeTpHYecKHH TaHreHc yraa Hak/aoHa OoJblIoll OCH 3JJIHI-
ca pacCeHBaHHWsl HCXOAHBIX TOYeK (X, V) B JorapupMHUECKOH CHCTEME

KOOPAHHAT, r— KO3ppHIUHEHT KOPPeasiiHH, ¥ H X — cPelHHe reoMer-
pHUYECKHe 3HaueHus JUIHHBI Teda H elHHHI H3MepeHHs BpPEMeHH B
reoOMeTPHYECKOM LeHTPe KamkI0H u3 11 paccMOTpeHHBIX (uryp.
Pacuer napamerpoB ' u B’ aas ypasHemus, nogoGuoro (2), npo-
BOAMJICS HA OCHOBAHWH HEKOTOPHIX NPHCYHIHX eMy ocoOeHHOCTeH, He
cBolcTBeHHEIX ypaBHeHHto (2). [To muennmo B. C. Cmupuosa [7], jH-
HUSL PerpeccHu ¢ «HCIpaBJeHHbIM» 3HAUEHHEM YrJOoBOTO Ko3pduiHeH-
‘Ta B JOrapuMHYecKoil cucreMe KOOPAHHAT COBMAjdaeT ¢ HCTHHHBLIM
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Tatnunal

0010BaX MPYA0B, CM

HanpapJ/JeHHeM IJIABHOH OCH 3JIJIHIICA
pacceHBaHusi HMCXOOHBIX TOYEK, T. €.
HAKJIOH JTHHHH cBOOOJEH OT MOT per-

e ofaoBa 2
HOCTeH, nﬁyc.rmmeumx CBOHCTBAMH
5 6 perpeccHoHHON MoenH. Pukep [6, 11]
CUHTAET, YTO Y PaBHEeHHEe THIA V= B’ x®
10,8540, 10 11,6240,1
?,S'Hiﬂ.ll 8.4513.12 (3) siBasercs ypaBuenuem ['C-dhyHK-
7,62+0, 13 8. 84+0,15 ILHOHA/ILHOH CBA3H NMepeMeHHBIX (X, V).
10,58+0,18 10,7240, 14 ¥ paprenue (3) obaanaer cBOHCTBOM,
3’3.14113'3;% g-g?ig-g; MO3BOJSIONIMM  OCYIIECTBJISTL Mepe-
9.60%0. 14 10.51+0. 17 XOJ OT ypaBHeHH$ JHHelHOro pocra,
6,2040,00 6.61 0,00 HanpHMep, K YypaBHEHHIO BECOBOrO
6,40+0,13 6,90+0,11 pocTa 4Yepes ypaBHEHHe, OIHCHIBAIO-
6,39+0,08 6,7810,09 lI[ee COOTHOUIEHHe Bec — AuHa. Boa-
6,33+0, 13 6,66+0,09 o

MOMKHOCTb T4KOro nepexoja MpouJ-

JIOCTPHPOBaHA HA MpPHMEpe COOTHO-
IEeHHA MEXAY LTHHOH, BECOM TeJla H BecOM FOJOBHOTO MO03ra y Mo-
Jopad Kapna [1]. B cBA3M co BceM cKaszaHHBIM, anmpoKCHMAllHA He-
XOAHBIX JaHHLIX MO IHHAMHKe cpelHed NJHHBL TeJa y MOJOAH Kapma
pasHelX MPYLOB MpoBeAeHa MO TPeM YpaBHEHHAM.

[To KaXKa10My H3 MOJAYYEHHBIX YPaBHEHHII H TeM 3HAUEHHHM eJH-
HHIL H3MepeHHSA BpeMeHH, JJf KOTOPbIX HMeJHCb 3IMIHPHYECKHE
(HCXO/HBIE) OLEHKH cpejlHeil AJHHBI Teja MOJA0AH, OGBIIH paccyH-
TaHbl OHAaeMble («TeOpeTHYeCKHe») OLUEeHKH CpeldHel JJHHBL Te-
Jga. PasHoCTH Mem1y HMCXOAHBIMH H OKHAaeMbIMH OLUEHKaMH cpel-
Hell AJHHBI KazJ10ro MOMEHTd BpeMeHH H3MepeHHs pbi6 B npyipax
HOPMHPOBAJH MO TeM Ke OKHIAaeMbIM OlLEeHKaM cpejHell JIHHB H
BO3BOAWAN B KBajapar. EaAHHHUHbIe 3HaYeHHs KBajpaToB HOPMHPO-
BAHHBIX Pa3HOCTEH OTHENbHbIX 00JIOBOB OJHOrO Mpyjla CYMMHPOBAJIH
B COOTBETCTBHH € HX NPHHAAJEMHOCTLIO K YPaBHEHHSIM, Ha OCHOBe
KOTOPBIX OHH BblYHCAsAHCh. Jlajee, no cymMmam KBajJpaToB HOp-
MHPOBAHHBIX pPasHOCTeH sl Kax[Aoro npyaa HaxXoAHJH CpeiaHHe
KBajlpaTHYeCKHe OTKJOHEHHS HCXOAHBLIX CPeiHHX 3HAYeHHH JIHHBI
TeJia OT oxujaeMbiXx. Pe3syiabTaTbl NpoOBeAeHHBIX BLIMHCJAEHHI TO-
MelleHs B TabJ. 2.

Jas cpaBHenusi (Mo JaHHBIM BCeX NMPYAOB) CTeNeHH YaaJeHHO-
CTH HCXOAHBIX 3HAYeHHH cpeiHell IJHHBI Teja MOJOAH B KamKIAOM
KOHKpPEeTHOM 06JI0Be OT OKHAaeMblX, NPHHALIEKAUIHX K oNpepeeH-
HOMY THNY YpaBHeHHs annpoKCHMAallMH, OJHHOYHbIe 3HAUEeHHS KBaJl-
pPaTOB HOPMHPOBAHHBIX pa3HocTeil H3 OJHOHMEHHBIX 00JOBOB BCEX
11 npyaos cymmuposadau. Ha ux ocHoBe BHIYMC/HJAH CpeJHHE KBaj-
paTHYeCKHe OTKJoHeHHs (Tabu. 3).

B BocpMH cayuasx H3 oauHHaAuatH (B npyaax ¢ 1 mo 7 u 10,
cM. Taba. 2) cyMMbl KBAAPATOB HOPMHPOBAHHBIX pa3HOCTEi, MOJy-
HCHHBIE B pe3y/bTaTe HCMOJb30BAHHA IKCMOHEHIHAJLHOTO YypaBHe-
HHa (1), okasajHcb HAMHOroO Bbille AHAJOTHYHBIX CYMM, MOJYYeH-
HBIX MPH HCMOJb30BaHHH ypaBHeHHH (2) u (3). B aByx chyvasx
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Tabanua

Kosdduunentsl KoppensiiiH, CyMMBI KBaApaTOB HOPMHPOBAHHBIX pa3HOCTeH
H CpeflHHe KBAaJpaTHYecKHe OTKJOHeHHs (7)) HCXONHOH cpeaHed NJMHBI Teaa
MOJIOAH Kapna oT OyHAaeMoH B KawJ0M M3 NpYAOB

Ll |

i o e e
Ne mpvia Y panHeHHe r ; ( }-'; z / 2 ( = "';y )
dad .y
n— 1

1 0,954 573,69 10,71

' 2 0,996 47,08 3.07
3 47,18 3,07

1 0,953 350,02 8,37

2 2 0,991 71,06 377
3 71,55 3,78

1 0,937 590, 91 10, 87

3 ) 0,988 117,02 4,84
3 117,76 4,85

| 0,884 1001,21 14,15

4 2 0,973 252, 30 7.10
3 255,70 7.15

| 0,914 301, 44 7.76

5 2 0,978 80, 26 4,01
3 79,36 3,98

1 0,956 256, 83 7. 17

6 2 0,998 11,07 1,49
3 11,35 1,51

| 0,946 399, 64 8,94

7 9 0, 980 155, 25 5,57
3 154,45 5,56

1 0,993 19,41 1,97

8 9 0,990 29,12 2.4]
3 30,08 2,45

1 0,941 987,19 7,58

9 2 0,940 258, 80 7,19
3 313,97 7,92

1 0,981 85,30 4,13

10 2 0,996 16,72 1,83
3 17,70 1,88




Mpononxenne taba 2

2 e r—-r ‘3
MNe npyma YpapHeHue r ( — )
¥

n— 1
| 0,987 56,74 3,37
1 g 0,987 56, 52 3,36
3 57,55 3,39
IMMpumevyauue Tun YpaBHeHH#A annpoKCHMauHH (3gech H B Taba. 3): | —y = At

2 — y=Bx"; E—y_uuﬁixa .

(npyast 9 u 11) cpaBHHBaeMble CYMMBlI OBIJIH paBHBL HJH OTJHUA-
JHCh Mexxay cobol HesHnauuTeabHo. [lonHOE cOOTBETCTBHE HAXOAHM
MPH TaKOM Ke CpaBHeHHH CpeIHHX KBaJpaTHYeCKHX OTKJOHEeHH
HCXOAHBIX TOYEK OT JHHHH perpeccHH. TakHM o6pas3oM, aHaJH3
nHdpoBoro MartepHana tabJj. 2 mokasaj, uTO AJA ONHCAHHA KcIe-
PHMEHTA/NbHBIX JAaHHBIX H3 TPeX HCHOJb30BAaHHBIX ypaBHEHHH Jyu-
e MOJOLIH cTeneHHbie ypaBHeHus (2) u (3). M3 Taba. 2 BuaHo u
TO, YTO YpaBHeHHs (2) M (3) CXOAHO ONMHCANH OJHH H Te XKe JKCIe-
pHMeHTaJbHbie JaHHbIE [0 POCTY MOJIOAH Kapna B AJauHY. [leficTBH-
TeJbHO, CYMMBI KBaJpaTOB HOPMHPOBAHHLIX OTKJOHEHHH H CpelHue
KBajJpaTHYeCKHe OTKJOHEeHHs OJHHX H TeX e HCXOJAHBIX AaHHBIX
OT BBIYHCJEeHHBIX Mo (2) H (3) «TeopeTHYeCKHX» OLEHOK B KaxKJ10M
KOHKPeTHOM cJydae MpakTHYECKH He OTJHYHMBI,

Kax oTrmeueHo Bhillle, HCXOAHBIE AaHHbie npyaos 8, 9 u 11 onu-
CaHbl TPeMs ypaBHEHHSAMH NMPaKTHUYeCKH OJAHHAKOBO (cM. Taba. 2).
[Ipu 3TOM B BOCBMOM MNpY/AYy COOTBETCTBHE «TEOPETHUECKHX» olle-
HOK MCXOJHBIM OBbIJIO CAMBIM BBICOKHM TPH ONHCAHHH JHHAMHKH
cpe/Hel JJHHBI Tejqa MOJ0AH Kapna ypaBHeHHem (1). O6pauiasce
K Taba. 1, Buaum, uto B npynax &, 9, 11 Monojap Kapna B cpeiHeM
pociia Xyse, YeM B BOCBbMH JApyrux. BeposiTHO, npH mpouHx paBHBIX
yCJA0BUAX (AJHHA BPEeMEHHOro psja) CTeneHb COOTBETCTBHS <«Te€O-
PeTHUECKHX» OLEHOK ypaBHeHHdA (1) HCXOAHBIM onpejensercs JJH-
HOIl psfla HCXOAHBIX 3HAUEHHH (PYHKIHH,

B Tabn. 3 npuBegeHHl pe3y/abTaThl OUEHKH OO0lLel AAA BCex mpy-
JIOB OTKJOHSEMOCTH (M0 (DVHKIHH) HCXOAHBIX TOYEK OT PACUeTHBIX
JHHHII perpeccHH pasHbiX ypaBHEHHH KaX/J0ro H3 LIeCTH H3Mepe-
HHH MOJIO1H Kapna. B uenoMm aJsa Bcero psiia ToYeK MOJY4YEHO, UTO
0 OTHOLIEHHIO K 3KCIIOHEHTe ypaBHeHHs (1) makcuMmanbHO yaajeH-
HbIMH OKa3aJHChb KpalHHe H LeHTpaJbHble TOYKH HCXOAHBIX jaH-
HbiX. IIpH aHaJJOrHYHOM CpPaBHEHHH, MO OTHOWIEHHIO K JIHHHAM pe-
[PECCHH CTeNeHHBIX ypaBHeHHH (2) H (3) HauOoJiee yaaJeHHBIMH, HO
3HAYHTEJbHO B MeHbluell Mepe, ObLIIH LEeHTpaJdbHbLIEe W KpailiHHe npa-
Bble TOUKH.
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Ta6auma 3

OTiioHeHHe HCXoOHOH cpeaHed [MHHBI Tela MOJOAH OT OMXHIAEMOH B Kawaod
H3 KOHTPOJAbHBIX 00M0BOB (cpeaHee aA 11 npynos), BeipaKeHHoe B (opme CyMM
KBAPATOB HOPMHPOBAHHBIX pa3sHOCTed H CpPelHHX KBaJPATHYECKHX OTKJIOHeH W

Ofnoe

¥pag-
HEHHE |

MokaszaTelib

1 e # s

—_

y—3\2 1004, 83* | 289,78 |1353,01620,05| 38,96 |615,75
E: —t 2 | 89,63 |[200,36 445,20 [163,22| 48,78 [148,02

¥ 3 | 94’88 [205 79491 34]149°73|53 01 |161 92
T e 10,02 | 5,38 (11,63 | 7,87 | 1,97 | 7.85
2 (J_’__J') 9 2’09 | 148 | 6,67 | 404 | 221 | 383

y 3 308 | 454 | 701 | 387 | 2°30 | 4°02
n—1

* CyMMa KBajpaToB HOpPMHPOBAHHMX pasuocTell 4n# nepsoro ofJ0Ba OJHHMHAJUATH MpYAOE,
BRYHCJAEHHAA NO OTAENbHEM 3HAYEHHAM KBadPaTOE HODMHPOBAHHBIX PasHOCTEH nepBord oBA0BA
HaMJOro npviaa.

Kax u cnenosasio 0:KHAaTh, y1aJdeHHOCTh TOYEK OT JHHHI perpec-
CHH ypaBHeHH# (2) Obljla HeCKOJbKO HHMe, 4YeM TeX Ke CaMblX
TOYEK OT JHHHHA perpeccHH ypasHeHusi (3). B cpeaneM, ajas wecTH
H3MepeHHH, CYMMBbl KBaJApaTOB HOPMHPOBAHHBIX OTKJOHEHHH ypas-
HeHHdA (3) Oblain GoJblie COOTBETCTBYIOWIHX CYMM ypaBHeHHd (2) Ha
7,5 Y%. XapakTepHBIX pazJHuYHii B OTKJOHEHHH Pa3HbIX TOYEK OT JH-
HHA perpeccHH ypaBHeHHH (2) W (3) He oOHapy:keHo. B cBsAsH c
3THM, TNpHHHMAasi BO BHHMaHHe cBolcTBa (ocoOEHHOCTH) YypaBHe-
HHA (3), oTMeuyeHHble B HadaJje paboTel, cJelyeT MNPH3HATh, 4YTO
ypaBHeHHe TAKOro THNa B MOJHOH Mepe MoxKeT OBITh HCNOJB30BA-
HO AJIf annpoKCHMAallHH HCXOAHBIX JaHHLIX pocTa MOJIOAH Kapra B
JAJIHHY.
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AKAONEMWMA HAYK CCCP - YPANbCKWMKM HAYYHbIM LIEHTP

KONMYECTBEHHBLIE METOZAbl B 3KONOrMM MNO3BOHOYHBIX - 1983

B. M. BENAEE

COOTHOLUEHHME MEXAY ONMHOK M BECOM TENA
B OHTOFEHE3E MONOOM HAPMA

M3BecTHO, 4To B3aMMOCBfA3b MEXKAY JIHHON H BecoM Teja pbib
MOZeT ObITh JOCTATOUHO CTPOro olHcaHa ypaBHeHHeM MpocTol aJ-
JoMmerpuH y = Bx* (1). 3Hauenuss Ko3PpHiHeHTOB o H B 0OBIUHO
BHIUMCJASAIOT METOA0M HAaHMEHbUIHX KBAJApPaToB MO H3MEpPeHHBIM JJIH-
He H Becy Tesa pbld H KJacCHQHUHPYIOT B COOTBETCTBHH ¢ Xapak-
TEPOM HCNOJb30BaHHBIX JaHHLIX [4, 7]. [1pu 3TOM B psije cayuaes
3HaYeHHd « H B cepHH KPHBHIX pasHBIX NMpob pui® 0Ka3bBaKOTCAd He
OJAHHAKOBbIMH.

Co BpemenH BBejeHHss PyabroHoMm [6] Tak Ha3blBaeMoro «ko-
s¢puIHeHTa ynHUTaHHOCTH» B=y/x* (2), rne y —Bec Tena, X —
AJHHA Teda puid, =3, H ceduac obcyxKaaercsi, TPH KAKOM H3
Tpex 3HauyeHHH 3KCNoHeHTa HaubGoJsee pauUHOHAJbLHO NPAKTHYECKH
HCIOABL30BaTh ypaBHeHHe (l): a=3; a<<3; a>3 [l—3]. C apy-
roif CTOPOHbBI, OCTA€TCA OTKPBLITHIM BONPOC 0 OHOJOTHYECKOM TOJIKO-
BAHHH H MPAKTHUYECKOM HCMOJbL30BAHHH PACYETHOro 3HAYEHHS KO-
s¢ppuunenta B ypaBuenus (1) [4, c. 111—114].

[eJIOM HCNoJAb30BaHHe ypaBHeHHs (l), a TakiKe cooTHolle-
HHSt (2) B pasjHYHBIX €ro BapHaHTax npecjeiyeT OAHY LleJb— OT-
paxkeHHe OHOJOMHYECKOTO COCTOSIHHA pbib, perucTpHpyemoro pas-
HBIMH MOKa3aTeNsiMH B pa3Hble MOMEHTH BpPeMeHH HX pocTa.

B npeanaraemoit paGote Mbl NONLITAJHChL OUEHHThL Pas3JHYHSA B
COOTHOUIEHHH JAJIMHB H Beca TeJa yV MOJOJH Kapna pasHbiX BHIPOCT-
HBIX MPYAOB Ha pas/iHYHbIX MO BpeMeHH OTpe3Kax JeTHero pocTa
MoJoaH. as 3Toro HCnmoJb3oBaHbl CBOMCTBA perpeccHoHHOl Mo/e-
AU H Habop pacyeTHbIX 3HaveHHil Kos(pduuHeHTOB 00 U B ypaBHe-
HHS (1), BBIYHCJIEHHBIX 10 H3MEPEeHHBIM 3HAYEHHAM AJHHBI H Beca
TejJa MOJOAH O/JHOH KOHKPeTHOiH npoobl.

B pabore nmpuHsTO, 4TO B HCXO/HOH mpobe npu r =1, rae r —
3HaveHHe KosdduuHeHTa KOppeasilii ToYeK (X, §) OTHeNbHBIX OCO-
Oefi K pacueTHOil JHHHH PerpeccHH, y TeX MeJKHX H KPYMHBIX pbi0,
TOUKH (X, ) KOTOpBIX COBNAAAIOT ¢ PACUETHOH JIHHHEH perpeccHH,
COOTHOLIEHHe Me/y JAJHHOH H BecoM Tesa OJHO H TO Ke.

PaGora BuinoJHeHa no marepHanaM HaOJIOJeHHH 3a pocTOM
MOJIOJIH Kapna B 4eTbipex BLIPOCTHLIX npylax — Buaeiickom poibo-
nitToMHuke DorpanoBuuckoro pafiona (npyiaws B-1 n B-4, 1975 r.)
H Koaxose um. B. M. Jlennna Tanunukoro paiiona (npyas B-1 H
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B-2, 1977 r.), pacnoJjioKeHHBIX Ha TeppHTOpHH CBepyoBCcKoi 06.1.

ITeppoe W3 paccMaTpHBAaeMbiX 3/1eCb CBOHCTB JIHHHH perpeccHH,
MOCTPOEHHOH MO KOHKPETHOH COBOKYNHOCTH MCXOAHBIX JaHHBIX (M3-
MepeHHBIM JJHHE H Becy Tesda npobel puif), Kak H3BECTHO, 3aKJ0ua-
ercd B TOM, UTO CyMMa OTKJOHeHHiH NepBoH crenenu (no ¢yHKILHH)
BCEX TOYEK, KaxJas H3 KOTOPbIX COOTBETCTBYeT mnape (X, ¥) oOT JiH-
HHH perpeccuH, paBHa Hy/Mo [5]. Ecau ans Bcex uaMepenHbIX 3Ha-
yeHHH (x) HexoaHoll mpoOel MOJIOAH Kapra IO pacyeTHbIM /A 3TOH

npofel @« ¥ B ypapuenus (l) Haiitu BeJIMYMHBL (¥') Touek (x, ¥),
pacnofioxeHHbBIX Ha caMoil perpeccuH, cpeliHee X 3HayeHue (Y') oka-

3biBaeTcsl TMpaKTHYECKH PaBHLIM cpelHeMy apHmernueckoMmy (V) 3ToH
npobei: ¥ <y (3).

Yrosl Hak/oHA JHHHH perpeccHH (B JorapndMmMuuyeckoil cHcTeMme
KOOPAHHAT), mapaMerpsl KOTOPOH BBIUHC/EHB METOA0M HaHMeHb-
[IHX KBaJApaToB, B CHJY H3BeCTHBIX CBOHCTB perpeccHOHHOH Moje-
JH 00BIYHO HEeCKOJABbKO MEHblle Yriaa HaKJoHAa rJaaBHOH OCH 3JJHI-
ca pacceMBaHHsA HCXOAHBIX ToueK [5]. Dto cBoiicTBO JMHHH perpec-
CHH CJYXHT eBa JIH He caMbiM yOeJHTeJbHEIM apryMeHTOM B IMOJIb-
3y CYLUECTBYIOLLEro MHEHHS, COTJIaCHO KOTOPOMY 3KCTPamoJiHpoBaTh
JHUHHIO perpeccHH 3a mnpeienbl HHTepBaJa H3MepeHHLIX 3HaueHHH
aprymeHta He pekoMeHnayercs. OnHAKO NpH 3HAUYeHHH KO3(hPHIH-
€HTOB KOppeJslUHH (r), paBHBIX eJHHHIE, HeT OCHOBAHHH CUHTATh,
YTO COOTBETCTBYIOLLHE JIHHHH perpeccHH He COBNadaloT C Halpas-
JeHHeM JIMHHH paccenBanus TouekK. CienoBaTesbHO, HeT COMHEHHIA,
YTO 3KCTpanoJHpOBaHHbie 3a HHTepBaJbl H3MEepeHHbIX 3Ha4yeHHH
apryMeHTa TakHe JIHHHH perpeccHH OVIAyT oTpa)aTh KakKoe-TO ApY-
roe COOTHOLUEHHe aprymMeHTa H (¢YHKUHH, a He TO, KOTOpoe ycTa-
HOBJIEHO JJIfl HHTEPBAJIOB H3MEepPeHHHIX 3HAYeHHH MNepeMeHHBIX.

M3 npyroro cBoHCTBa JHHHH perpeccHH cjeiyer, 4Tto IJas JwboH

M3 ee TOUeK (X, V') BHIMOJHSETCS COOTHOILIeHHe P'/x® —B (4). Tlpu
3TOM, COOTHOIIeHHe (4) BhINOJHSeTCs He TOJbKO Ha HMHTEpBaJje 3Haye-
HHH aprymeHta npoCbl puif, AJs KOTOPOH MOCTpoeHa JIMHHA perpec-
CHHM, HO M Ha HHTepBale 0 < x < co. BbYHCIHB «KOA(DHILHEHT YITH-
taHHocTH» (B') mias Kampaolt peibbl B aHanusupyemoit npobe mo pac-

yetHoMy a [1], B cpemmem mas Bcex ocobeii noayunm B’ =B (5),
T. . CpejHee apHMETHUECKOe 3HAUeHHE «KOS(HIHEHTA YTHTAHHOCTHY

(B] pei0 HcxoAHOH NPoGEl PaBHO CPeLHEMY TeoMEeTPHUECKOMY (B] KO-
shpHIIHEHTY TPONOPUHMOHAJNBLHOCTH JJIHHBI (X) W Beca Tena (y) peiD
3TOH NpoObl, BBIYHCJIEHHOMY METOLOM HaWMeHbUIHX KBaApaToB.
IlpeanonoxuM, 4YTo WIS  H3MepPeHHBIX 3HAuYeHHH (x, V) Tex ke
NPH3HAKOB Y KaKHX-TO ApYrux, Gosee MeJKHX uJau Oosee KPYNHBIX
pbib, He BXOAAIMX B HCXOJHYIO COBOKYITHOCTL (4151 OTAe/dbHBIX OCO-
Gelt WK B CpelHeM JJisi rpynnbl ocobei) BBIMOJHAETCS COOTHOLIEHHE

X03)
dd \ ') [ (6)
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THe @ B B — pacuerHple 3HAYEHHS NAPAMETPOB yPABHEHHS (1) ucxoa-
HOH npobel. B 310M Cciydae Mbl BlnpaBe yTBepXKAaTh, YTO I[IpOMOp-
IHOHAJTLHOCT MeXAy AJHHOH M BecoM Tesla y puib Takas, Kak B Hc-
XOAHOH npobe, ecjiH NPHHATO, YTO B HCXOAHOH mpobe npu r=I1 y
TeX MEeJKHX M KPYMNHBIX pbib, TOYKH (X, ¥) KOTOPLIX COBNAJAIOT ¢ pac-
YeTHOH JIHHHeH perpeccHH, COOTHOLIEHHe AJAHWHBI H Beca Telda OJHO.

B kauecrBe sra/loHHOH, A/ cpaBHeHHs CO BCEMH JAPYTHMH, BHI-
Opana mepBasi npoba MoJIOAH Kapna Ttperbero npyaa (B-1, 1977 r.,
cM. Taba. 1). Ilapamerper ypaBHenus (1): @=3,01340,149; B=—
=26,817+11,079 (3HaueHue B yMHO:KeHo Ha 1000), BBIUHCIEHBI Me-
TOJAOM HauMeHbIIMX KBajgpatoB. BiiM3koe K eluHHle 3HayeHHe Ko3d-
¢uiHenTa Koppensuuu (r=0,974) nospoaus0 NpPeAnooXHTb, YTO
VyroJ HakJoHa (B JorapudMHYecKoH cHcTeMe KOOpAHHAT) pacyeTHOH
JIHHHH perpeccHH NMPakTHYECKH COOTBETCTBYET YIJy Hak/JoHa IJIaBHOH
OCH 3JJIHIca pacceMBaHHs ToyeK (x, ¥). B cBA3M ¢ 3THM NPHHATO
(KaKk ¥ s MHTepBaJa 3HAYeHMH apryMeHTa 3TaJoHHOH 1pobbl), YTO
pacueTHsle 3HaueHHHA Y’ ToyeK (x, ') SKCTPANoOJHPOBAHHOIO Y4acT-
Ka JHHHH perpeccHH 3TaJoHHOH npoObl HAa HHTEpBaJe LJIHHBI Teja
or 5,6 g0 12,4 cm npakTHYeCKH COOTBETCTBYIOT 3HAUeHHAM ()') Toyek
{x, ¥'), Koropble HaxoAuJHuChb OB Ha COOTBETCTBYIOLIHM oOpasoM
KCTPanoJHPOBAHHOM y4acTKe TJIaBHOH oOCH 3/JMIIca pacceHBaHHsA
TOYEK 3TOH Mpodbl, NMPH TEX e 3HAYeHHAX (X).

Bblukciaenus nposegedsl B ABa stana. BHauale 1o u3MepeHHOH

INHHEe Teaa (Xx) ceroneTtkoB BcexX npo6 H ypaBHeHHo (1) c a- H

B-3tanonHoit npobbl MOJOAH BbIUKHCIEH TeopeTrHueckHuii pec teqaa (TBT,
HJIH ¥'), T. e. TAKOH Bec Tesa, NMPH KOTOPOM TOYKH (X, }') OTHelb-
HBIX ocoOeH Bcex mpol pacno/ioKeHbl Ha NMPHHATOH 338 OCHOBY JIH-
HHH pPerpeccHH 3TajloHHOW npobbl. 3aTeM [0 H3MEPEHHBIM JTHHE H

Becy TeJla OTAENLHBIX ocobedd, @ 3TAJMOHHOI npobbl M COOTHOWEHHIO (2)
AN KaxAaoH H3 npob MoVIoAH Kapra BbIYHCIAEH CpelHHH apudMmeTk-

YecKHH «koa(puuienT ynurantocth» (BT). =

CpenHee apudmeTHuecKoe 3HaueHHe TEOPETHUECKOro Beca Teqa (y')
KaxJoH 1pobel ceroieTKOB CPaBHHBAJOCh €O CPEAHHM apupMeTHye-
CKHM BECOM TeJid, BBIYHCJEHHBIM AJs TOH e MNpoOLl CEeroJeTKoB MO
peayiibTaTaM B3BeUIMBAHHA pbd. EcAH BHNOIHAIOCE yCI0BHE (3),

T. e. y— ) =0, vy pub pasHeix Npod COOTHOUIEHHE MENAY INJIHHOH
H BecoM Tesla B cpeaHeM ObL10 TAKHM XKe, KaK Y CETrOJIeTKOB MepBoO#
npobul Tpetbero npyaa. Huoe mo cpaBHeHHi0 ¢ 3TajqoHHOH npobGo#
COOTHOILEHHE MEXKAY AJMHHOH H BecoM Tesa y MoJoan JiboH H3 mpob
OLLEHHBAJIOCH BEJTHYHHON PasHOCTH MeXKIy cpeanumu (¥—)'), MoJ10-

KUTEIbHON WK oTpHuaTeabHoii. CpasHennem B’ pashbix npo6 ¢ B’
3TaNOHHON MPoOLl 1o Kputepio { CThiofeHTa OLEHHBAJIach 3HAYH-
MOCTb MOJy4YaeMblX pasHocTed (y— y'), T. €. 3HAUHMOCTh H3MEHEHHS

COOTHOLIEHHA MexAy AJHHOH H BECOM TeJa y MGJIoAH B mnpobax, Mo
CpaBHEHHIO C 3TAaJNICHHOMH,
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Ta6auna 2

Pasnoctu (P) mewny cpeaHHmH 3HaueHHAMH H3MEDEHHOr0 H TeopeTHYecCKH
BBIYHCAEHHOTO Beca Tena W HX JgoctoepHocTh (f-wpuTepuit CreromeHTa)
B npofax MOJOAH Kapna pasHblX MpYyI0B

O6Gaos
Ne mpvaa [[MoKasaTenbk
| o W B 6 7
P, r 40,09 |+0,96| +3,45| +4,75|42,99|+4,51|+0,57
1 t +1,68 |48,61|412,01| 410,791 4-8,57| 42,79 +1,9!
0 P, r +0,055 | 4+1,73| +4,23| +6,4 +7,55| 46,77 | +2,17
! +0,80 |+14,67|+16,69|+11,12 |-+-12,38| +9,43| 13,82
3 P.r +0,01 |+0,32(—0,66 | 40,22 |—2,02]—1,17|—1,04
{ 0 +1,20| —2.%6 | 40,22 |—4,66|—2.51|—2.07F
4 P, r —0,17 | —0,22|—0,40 | —0,10 |—0,29]|—0,31 %
{ —5,48 |—4,05|—3,08 | —1,04 | —1,81]—2,24|3-0,06
MpumevdaHne, (4)—cpegHee agadecHHe HIMEDEHHOT) Beca Tena Goablle, YeM OMXH-
AaeMoro, TEOpeTHYBCKH BuIMHCAeHHOro, (—) canavaer ofpatTHoe.

HM310KHB cyTh METOJAMYECKOro NpHeMa npeapapureasHoi obpabor-
KH MarepHajioB HCC/IeloBaHMH, NpoBeleM HX aHaau3. B taba. 1
JAdHbl CPEIHHE 3HAYeHHHA MLJHHBEI H Beéca Te/Ja CeroJieTKOB Kaplld B
I’I]JDME}K}'TG'-II]HK obioBax NnpynoB. Huke NoMelieHsl cpelHHe 3Haye-

HH TEOPeTHYeCKOro Beca Tesla H KoadpuuueHta ynutanHoctH B'.
3HaueHus ABYX MOCJAeJAHHX MOKasartefied TMoJydyeHbl B pesy/bTaTe

HCIOJIL30BAHHA PaCUeTHBIX au B nepBoii NpoObl MOJOAH TPeThero
npyaa, JJisi KOTOPOH COOTHOLIEHHe JJVIHHBI M Beca Teqa y peib 1o
ypaBHeHHIO (1) yc/OBHO NPHHATO «cTaHAapTHbIM». [IpH OKOHuYaTesb-
HOM ofwloBe Npyaoep BO3PACT CeroJjleTKOB Kapiia, < MOMEHTa HX BbI-
KJeBa H3 HKpHI coctaeiasa 90—95 nuen.

PasHocTH MEXKIY CpedIHHM H3MEpPEHHBIM BeCOM TéJa CerovieTKkoB B
06Ji0BaxX NMPYAOB H TEOpPeTHUECKHM BecoM Tesa TpHBeleHbl B Tadd. 2
(BepxHHH pAA JaHHBIX). 3HaueHusa { — kputepuss CrblojeHta, oTpa-

AT Pe3yibTaT cpaBHeHMs BeduuuH Kosdduuuentos B’ npob cero-

JIETKOB KaxJoro o0/ioBa Bcex MNPyIoB ¢ Kospuuuedtom B’ «cran-
AapTHoi» npobbl MoaoAH. Mbl BHIAMM, 4TO Yy MOJOAH Nepsoro oboBa
MepBoro ¥ BTOPOro NpPyaoB pasHocTH MOJOMHTEIbHBI, HO HE€ AGCTO-
BepHul. PasHocTth rnepsod nmpo0sl MOJIOLH YEeTBEPTOrO Ipyjaa oOTpHIla-

TesbHa (pasiuume Mo B’ JoCTOBEPHO), T. €. Y MOJOAH 3TOi Mpobbl B
npoiecce pocta, npeulecTsyioulero stomy o6JoBy, cHopMHPOBAIOCH
Oonee nporonucroe teso, yeMm Owlo Yy Mosoan nepBoro objioBa Beex
APYrux npyuos.

[To mepe pocra peil B npyfax B NepBoi MoJOBHHE JieTd Pa3HOCTH
Mey cpelHHM H3MepenHbiM u cpeanuM TBT B npofax mepBhiX ABYX
NpyaoB yBeJdHYHBaAuch (cMm. Taba. 2). Taxk, B uerBeproM obJo0Be
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nepBoro mnpyjaa pasHocTh Bo3pocta jo 4,70 r, B npobe MoJoaH
nstoro objoa BTOporo npyina-— xo --7,55 r. B nocaenyiouiux o6-
JoBax 3THX MPyIoB pasHocTH Oblin meHbumie. M B okoHuaTenbHOM,
celbMOM, o00J0Be TMepBOro MNpyla 0Ka3ajgoch, YTO NPH PasHOCTH
40,57 r ceroJieTKH MO COOTHOLLEHHIO JJHHB M Beca TeJa He OTJIH-
yaJiich OT peid mepBoro of/oBa Tpex NepeuIX NPYAOB. B OKoHuaTelb-
HOoM 00JIOBE BTOPOro INpyja, Mo cpaBHeHHIO ¢ 0GJI0BAMH CePeIHHbI
JeTta, BeTHYHHA pasHocTH cHu3uJIach. Ho, B oTauume oT pulb neppoi
npobbl, B ceAbMOH ceroseTku OblIN «TsKesdee» (Ha 42,17 1) Hiw,

BhIPAXKaACh A3BIKOM PHIOOBOJXOB, «ylNuTaHHee» (pasauuns no B’ jo-
CTOBEpHBI, cM. Taba. 2).

Hurepecto ckaaibiBajiack AMHAMHKA COOTHOIIEHHS AJIHHLI H Beca
Tesla y MOJ0AH 4derBepTtoro npyja. TeoperudeckHi Bec Tesia y cero-
JEeTKOB B 3TOM NpyAy B wecTH nepsblx o6joBax Obl BHILE, Y€M H3-

MepeHHbiH. Pazanuue sHavyeHuit B° B npobax W «craHlapTHOH» BeJlH-
YHHOH 3TOro Kosdupuuuenrta or obiioBa K o6/oBy criakusaaock. B pe-
3yJbTate, B cebMOM 00JOBE COOTHOIIEHHe MIHHBI M Beca Teja y ce-
TOJIETKOB CTajl0 TAKHM 3Ke, Kakoe y pbib «cTtaHAapTHoi» npofbl nep-
Boro o0Ji0Ba TpeThero npyja.

Takum obpasoMm, B OKOHYaTeNbHOM 00JIOBE Yy MOJOIAH NepBOro
H YeTBEPTOro MNpyAoB COOTHOLIEHHE Mex1y AJHHOH H BecoM Tena
O0Ka34J0Ch TAaKHM, Kakoe OTMeueHO y pbl0 mepeoro o00Ji0Ba Tpex
nepBeIX npyioB. Bo BropoM npyay B nepuoja ocenHero obJioBa Ha
eIHHHILY IJHHBI Teaa y pel® npuxoausaca Ooabuioil Bec [ = - 3,82;
p > 0,999). Camble KpynHble Mo JJHHE H Becy Telda CerofieTKH Tpe-
THEro MpyjAa B OKOHUATEJbHOM 00J0Be OBIJIH H CAMBIMH IPOrOHH-
CTEIMH 0 CPpaBHEHHIO ¢ pEIOAMH JPYIrHX NMPYIOB.

Ha c¢oHe cHHKeHHS BelHYHHbLI pPa3sHOCTEH Mex Ay H3MepeHHBIM
BecoM Tesia w TBT, B ceapbMoM 06J10Be nepBoro H BTOPOTO MNPVYI0B
OTMEUeHO YMeHblleHHe cpejllHel [IJHHBI Tela CeroJieTKOB H HX cpel-
Hero Beca Teja (cMm. Tada. 1). [To cpaBHeHHIO ¢ MpeablAYLUIHM, lie-
CThiM, 006JI0BOM CpeaHAs AJHHA CEeroJieTKOB celbMoro obJioBa mnep-
BOro npyja ciusuaack Ha 4,1 %, cpeanuii Bec tena na 20,8 %. das
BTOPOro Ipyla 3TH BeJHYHHB! coctaBuau 1,85 u 13,0 9% coorserct-
BeHHo. OueBHAHO, MPHYHHOH CHHAKEHHS BEJHYHHBI PA3HOCTH MEXKAV
uameperbiM U TBT siBHIOCH He CTONBKO yMeHblIeHHe AJHHbLI Tesa
CeroJleTKOB, CKOJBLKO OoJiee CylleCTBeHHOE CHHM{eHHe K 3TOMY Ine-
pHOAY Beca HX TeJsa. BeposiTHO, MOXKHO NPEANOJNONKHTb, YTO MO OT-
HOLIEHHI0 K JUVIMHEe TeJa 3HAuuTe/lbHOE YBeJHUeHHe Beca Teqa y
MOJOAH B JeTHee BpeMs Oblio 0OYCJOB/IEHO BBLICOKOH KOPMOBOH
AKTHBHOCTBIO PhIO, a Takike, NMO-BHAHMOMY, o0BOjlHEHHeM TKaHei
Tesla puIO B MEPHOJ BHICOKHX JIETHHX TeMmmepaTtyp cpeibl oOHTaHHS.

Kak BuaHo M3 TabJa. 2, B TpeTbeM H 4YeTBepTOM Npyjaax pbibo-
BOJHOr0 Xo3siiictBa TaauUKoro paiioHa B OoJiblIed YacTH KOHTPOJIb-
HblX obaoBoB TBT monoan kapna B npo6ax Obl1 HECKOJLKO Bhllle,
yeM H3MepeHHblil Bec Teja. B npyaax Duaeiickoro pelOONHTOMHHKA
Habawnanock obpatHoe sibnenve. Ha Haw B3rasja, pasHyw jAHHA-
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MHKY COOTHOILUEHHS Beca Teja H ero JUIHHBL Y CeroJieTKoB Kapmna
ABYX pafioHOB, rje NPOBOAHJHCH HabJOJEHHA 3a HX POCTOM, clle-
ayeT oOBACHATHL pacXoKIeHHEM B KOMIJIekce (akTopoB, onpeje-
JABIIKHX YCJOBHS BeIpaliHBaHusa Monaoau. OaHako aHanH3 YCJIOBHI
pocTa MOJIOJH He BXOJAHJ B 3a7aul 3Toi paboThl.

31ech Mbl MONBITAJHCh TOKA3aTh, KAKHM cnocoboM, HCHodb3ys
ypaBHenHe (1), MOMKHO OLUEHHTbL H3IMEHEHHS B COOTHOWIEHHH MEXay
OJAHHOH H BECOM Teja y MOJOAH Kapna Ha JiobblX BpeMeHHbIX HH-
TepBajax ee pocra B puiboBoaHbX npynax. Ilpennaraemuble mp-
eMBl BBIUHCJEHHH MO3BOJAIT ONPEele/]HTh PeajbHYI0 BeJHUHHY «H3-
OBLITOUHOrO» Beca MOJIOJH H TeM CaMblM KOJHUYECTBEHHO OLIEHHTh
BO3/efiCTBHE YCJOBHH, B KOTOPBIX NPOTEKaJ POCT MOJOAH Kapna
(rHApOJOrHYeCKHil pe:HM, MJIOTHOCTb MOCAJKH, KOJHYEeCTBO H Ka-
yecTBO KOpMmoB). IloCKOABKY Kapi — OCHOBHOH OOBEKT NPOMBILI-
JeHHOTO pa3sBejleHds, BOMPOCHl 3KOHOMHYECKOH OLCHKH TeX HJIH
HHBIX MEpONpPUATHH, HANpaBJeHHBIX Ha MNOBbIIEHHE MPOAYKTHBHO-
CTH, HeH30eKHO JOJNKHEI pacCcCMaTPHBATBLCA B CBA3H C peajbHBIM
3(heKToM, BbIpaxKeHHBIM B a0COMIOTHBIX, 4 HE B OTHOCHTE/IbHBIX
BeJHUHHAX MoKasaTelsi, KAKHM B MePBYIO ouepeilb H SIBJAETCH H3-
MEHEeHHe Macchl Tejla Ha (oHe H3MEHEeHHH ero JIHHeHHbIX Xapak-
TepHCTHK.
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AKALEMHMA HAYK CCCP - YPANBCHKHMKM HAYYHBIK LEHTP

KONMUYECTBEHHBIE METOAbLI B 2KONOIrnMk MNO3BOHOYHBLIX - 1983

B. C. BE3ENb, KO.T. AHOPHUALLIKMH,
M. H. KOPLUYH, B. A. CKFUMNHKK

K BONPOCY OUEHKM NOCNEACTBMM
3ATPA3HEHMA BOAHLIX 3KOCHMCTEM
NMPOMBILLNEHHBIMM BbIBPOCAMM PTYTH

B nacrosillee BpeMmsi WHPOKO oOCyHaeTcs BO3IMOMKHOCTb KOJH-
YeCTBEHHOTO BBIpAMKeHHA 3KoJorHueckoro yilepba, obyc/aoB/leHHO-
ro TeXHOreHHbIM 3arpsisHeHHeM OKpyKaloueii TNPHPOAHONH cpeibl.
Ilpobaema npuobOperaer ocoOyw OCTPOTY B CBA3H ¢ HeoOXOAHMO-
cTbi0 0060CHOBAHHOrO BHIOOpPAa MeCT pacnoJoMxeHHsT MNpPOH3BOACT-
BEHHBIX MOLIHOCTEH pas3JHYHBIX MPOMBIILIJIEHHbBIX H CeJbCKOX035H-
CTBEHHBIX ITPOH3BOJACTB, ABJSIOIIHXCA HCTOUHHKaMH TakKoro 3arpfs-
Henust. OfHAKo A48 TOro 4toObl NMpelycMOTpPeTb H CPaBHHTh BO3-
MOZKHbI€ BAPHAHTBl OXHAAEMbIX 3KOJOTHYECKHX MOCAeICTBHi, Heob-
XOAHMBl ajJleKBaTHbie MeTO/]bl NPOrHO3HPOBAaHHA, KOTOphbiE, C OAHOH
cTOpoHbl, o6obuaau H NPUBOAHAH Obl B cHCTeMY Ty OOHABHYIO, ya-
CTO MPOTHBOPEYHBYIO HHMOpPMAaLHIO, KOTOPOH MBI pacnojaraem Io
oOMeHy 3arps3HuTesieil BO BHEILIHEH cpejle H UX TOKCHYeCKOMY JeH-
CTBHIO, ¢ ApPYyroi — uMeJH O6bl HECOMHEHHYIO MPOTrHOCTHYECKYIO 3Ha-
YHMOCTb, MO3BOJAAKILLYI0 KOJHYECTBEHHO OLEHHTb BO3MOM(HLIE 3KO-
Jorayeckue caBuri. [logo6nas 3ajavua pewaercs B HACTosillee Bpe-
M MEeTOAaMH MaTeMaTHYecKOro MoJAe/JHpOBaHHA.

Ca0xHOCTL Npo6JaeMbl B MHOTOKOMIOHEHTHOCTH, B3aHMOCBSI3H H
B3aHMOOOYCAOBAEHHOCTH (YHKIHOHHPOBAHHS OT/AEJbHbBIX 3BeHbeB
Ha3eMHBIX H BOJHBLIX CHCTEM, B MHOrooOpasHH H He0JHO3HAYHOCTH
TOKCHYECKHX MPOSABJEHHH Ha pasjiHYHbIX YPOBHAX OPraHH3alHH 3KO-
CHCTEM, & TaKiKe B OTCYTCTBHH €JHHLIX KpHTEpPHEB OIEHKH 3KOJIO-
rudeckoro yurepba !

B Hacrosuleii cratbe paccMOTpPeHO BJHSHHE MPOMBILIJIEHHBIX
BLIOPOCOB PTYTH B atMocdepy H BOJOEMbl Ha BOJAHbIE 3KOCHCTEMBI.

! Nae caM0 MNOHATHE 3KOJOTHYECKOTO 1!|."|.|.|.l:'|]ﬁ£l AONMYCKAaeT HEeOIHOIHdAUYHOS
ToJKOBaHHe. B KavecTBe Takoro o6o0IIEHHOTO NOKa3aTe s MOAKHO FrOEOPHTE O
CHHAHEHHH MpOIYETHBHOCTH OTOeJBHLIX 3BEHBEB HJAH 3SKOCHCTeMBK B LEA0M, of
H3iMEHEeHHH BHAOBONO COCTABA HJH YHCJIEHHOCTH PACTHTEALHRX HJAH MHHBOTHBHIX

006bekToB H T, A, M3BecTHB TakiKe NONLITKH CTOMMOCTHOrO BbIPAMKEHHS 3KOJOTH-
yeckoro yuepo6a.
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O6GceykaaeTcsi TAKXKe BO3MOMHOCTB KOJHYECTBEHHOrO, B TOM YHCJe
CTOMMOCTHOTO, BBIPpA)KE€HHSI 3KOJOTHYecKoro yulepba, BbI3BAHHO-
ro JlJaHHBIM 3arpssHeHHeM.

O6MeH M TpaHC(hoOpMaLMA PTYTH
B @BMOTHYECKHX KOMMNOHEHTaX JKOCHCTEM

O6MeH HeopraHHYeCKOH PTYTH B NPHPOAHBIX 3KOCHCTEMAaX BKJIO-
yaeT B3aHMHBbIE NMOTOKH MeTajJJIH4YeCKOH H HOHHOH (GopM 3TOro aJje-
MeHTa Mexay armocdepoi, mouBoi H BogoeMoM. [ToCcTOAHHBIM HC-
TOYHHKOM HeopraHHYeCKoH PTYTH B 3TOM IHKJe SBJSETCA PTYTh,
BXOJ5illlasi B COCTAB OCHOBHLIX MOYBOOOPA3VIOIHX MOPOJL TJaBHBIM
ofpasoM B BHJe pasaHuHblX MoAH(HKaumii cyabdpuia (Hg — ku-
nopapn). CoeiHHeHHs1 3TOro THMA 006J1a/1a10T HH3KOH PacTBOPHMO-
CTbIO, O/IHAKO B INOYBEHHbBIX YCJOBHSIX B NPHCYTCTBHH KHCJOPOLA H
BJIAIH BO3MOXKHO HX OKHCJIeHHe J0 HOHHOI (GopMBbl.

Hounas pryte Hg?*, sanumaiomas ueHTpajbHOe MeECTO B 3TOM
IHKJIe, MOMOJHACTCS TaK:e 3a CUET OKHCJIeHHs NMapoB MmeTaslinde-
ckoit pryTH. Ilpouecc stor HauOoJiee HHTEHCHBEH B aspoOHBIX ycC-
JIOBHAAX B NPHCYTCTBHH BJIAard (JoxJeBble KanJH, tyMman). Cocros-
HHEe JAHHAMHYECKOTO PaBHOBECHS B CHCTeMe mnojjep:usBaercs o00-
pPaTHBIMH NpolleccaMi BOCCTAHOBJIEHHS HOHHON PTYTH [0 MeTaJsliH-
HYeCKOH HJH o0pasoBaHHs CyJb(HAHBIX COeJHHEHHHA. DTH NpOILecCh,
npoTexKawluHe B aHaspoOHBIX YCJAOBHAX ¢ 0oOA3aTelbHbIM y4acTHeM
OakrepHaJbHOH (bJ1OpPBI, MOrYT pacCcMaTpHBATLCA KaK I[POLECChH
JeTOKCHKALHH, B pe3yJbTaTe KOTOpbix OoJee TOKCHUHOE COell-
Henne prytH (Hg?t) nepexoautr B Menee TokcHunyio (Hg®) nau
rpyaHopacteopumyio (HgS) dopmer [2, 47].

MartemaTHueCKOe MOJAENHPOBAHHE CJA0MKHBIX XHMHYECKHX HHKJIO0B
obMeHa W TpaHchopMauHH PTYTH HeH30exKHO CBA3aHO €O 3HAYH-
TeJbHLIM YIpoLleHHeM peaabHoll KapTuHbel. [Ipu QopmyanpoBke
MarTeMaTHYeCKOH MOJeJH Mbl HCXOJAHJH H3 CAeAYILLero:

. Mojeab BKJOUaeT TPH OCHOBHBIX OJoka: atmocdepy, mousy,
Boja0oeM. BaauMHble MOTOKH PTYTH Mexay OJ0KaMH HMHTHPYIOT Npo-
necchl oOMeHa HeopraHHueckKHX ¢opm snementa (Hg?*+, Hg?). Ipo-
llecCbl METHJIHPOBAaHHA PTYTH (B ToM 4Hcae GuoTpaHcdopmauuu),
NPHBOASILNE K B3aHMHBLIM NepexojiaM opraHHYeckux (popm pPTYTH B
Heoprannyeckne H obpaTHO, HOCHAT JOKaJbHBIH XapakTep, orpaHH-
YHBAIOTCA paMKaMH BblJeJeHHbIX OJOKOB W He paccMaTpHBAIOTCA
HaMH (MeTHJIHpPOBaHHE B TMOYBEHHOM CJo0e, B JOHHBIX OTJIOKEHHSX
H oOpaTHBIE MPOLECCH ).

2. Ilpn oTcyTCTBHH AaHTPONOreHHbBIX HCTOUHHKOB 3arpAsHeHHsd
cojlep:iaHue PTYTH B arMmocdepe, nouse H BOJJOEME ONpeesiercs
€€ eCTeCTBEHHLIM MOCTYMJAeHHeM H3 rayOHHHBIX cioeB nousbl. Co-
raacHo 3ToMy, OyieM paccMaTpHBaTh /1Ba paloHa, MOJHOCTBIO aHa-
JOTHUHBIX 10 TPHPOAHO-KJIHMATHHECKHM H JaHAWAaPTHBIM YyCJao-
BHAM. B mnepBoM elHHCTBEHHBIM HCTOUYHHKOM pTYTH ABJSETCH ee
eCTeCTBEHHOE TMOCTYNJEeHHe H3 MOYBH (KOHTPOJbHBLIH palioH); BO
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BTOPOM MNPHCYTCTBYIOT TaK:Ke aHTPOMOreHHble HCTOUHUKH B BHJE
NpOMBILJIEHHBIX BHIOPOCOB pPTYTH B aTmocdepy HWJIH CTOKOB B BOJIO-
eMm. Ilpeanosaraercs, 4TO KOMMJEKC MNPHPOAHO-KJIHMATHUECKHX H
NanfmaTHeiX CcBOMCTB pPaHOHOB LEJHKOM oONpeleffieT CKOpPOCTh
OOMEHHBIX MpPOLECCOB HE3aBHCHMO OT KOJHYECTBAa MOCTynaoulei
pPTyTH W ee npoucxoxjaenusi. Mckiwouenne cocrasasier JHIIB CKO-
POCTb OCax/1eHHs a3po30JbHOH (PpPAKUHH PTYTH B BO3/yXe.

3. Hcrounnkom prtyTH B atMocdepe KOHTPOJBHOTO H 3arpss-
HEHHOTO paHOHOB ABJSIETCH HCMAPEHHE €€ ¢ 3eMHOH MOBEePXHOCTH.
B sarpsizHenHoMm pafioHe, KpoMe TOro, HMeeT MeCTO NOCTOAHHOE HJIH
MeHsIollleecss BO BPEMEHH NMOCTYIJieHHe aHTponorenHoi prytH. [po-
Lecehl CelHMeHTalnH asposoabHoil Gpakunn Hg n Konaencauuu ee
NapoB BeAYT K MOCTOSHHOMY QUHLIEHHIO aTMocdephl.

4. KpoMe ynoMsHyThIX BSMle NMPOLECCOB MOCTYNJAEHHS B MOYBY
‘©CTECTBEHHOH PTYTH H MOBEPXHOCTHOTO MOCTYMJEHHA €e H3 BO3JY-
Xa, OajaHc pTYyTH B MOYBEe onpeiensercda oOpaTHLIMH Mpoleccamu
HcnapeHuss B atMocdepy H BbIMBIBAHHA €€ H3 MOYBbI NOBEPXHOCT-
HBIMH H NouBeHHbIMH Bojamu. [Ipm 3TOM He YYHMTEIBAeTCs BBIHOC
PTYTH B pacTHTe/bHBI NOKPOB, MOCKOJLKY B €CTECTBEHHBIX 3KO-
CHCTEMAaxX CYULeCTBYIOUHH LUHKJ oOMeHa opraHHYeCKHX H HeopraHH-
yeckHX BeulecTs ofecrneyuBaeT MOJHBIA BO3BPAT PTYTH B MOYBY.

5. LlenTpanbHoe MecTo B MoldenH 3aHuMaer BogoeM. Mel He
pacnojaraeM AaHHBIMH O GH3HKO-XHMHYECKOH ¢dopMe pPTYTH, MOCTY-
naliei B BOJ0eM C MOBEPXHOCTHBIMHM H MOYBEHHBIMH BOJaMH. DKC-
MepHMeHTaJbHO JIHIIL YCTAHOBJEHO, 4YTO B BoJe BOJ0EMOB, Kak
NpaBH/J0, He yaeTcs BLIAENHTL opraHHuYeckyio pryTte [9]. B To ke
BpeMs B OCHOBHBIX THAPOOHOHTAX BOAOEMA H €ro JAOHHBIX OTJOKe-
HHAX MPOLEHT opraHHvyeckoil pTyTH 3Hauutensen [29, 34, 37]. to
No3BOJIAET MPEeANoJIOKHTh HaJdH4yHe B OT/AeJbHbIX KOMIOHEHTax
BOJ0EMa JOKaJbHBIX UHKJOB MeTHJaHpoBaHHsA. Ocoboe 3HaueHue
B pacnpejiejeHHH PTYTH MO 3JeMeHTaM BojoeMa HMEKT JOHHbIe
oraoKeHus. [To gaHHBIM pas3jaHuHBIX aBTOpOB, oT 50 mo 97 Y Bceed
PTYTH, MoCcTynawuleii B BOJ0eM, CBA3LIBAETCH € JOHHBIMH OTJIOMKe-
HHsAMH. Pacnpeaenedue pTyTH B BOAHBIX IPYHTaxX B 3HAUYHTENbLHOM
Mepe onpejiensercs cojiepaHHeM B HHX OpPraHHYecKoro BellecTBa
H TPaHyJOMeTPHUECKHM cocTaBoM. Tak, B TOHKOAHCIEPCHBIX HIAHCTBIX
OTJIOKEeHHAX Me30TpodHBIX o03ep cojep:KaHHe PTYTH [AOCTHraer
15 mr/kr u Boime [22]. XapaktepHasa oCOOeHHOCTb JOHHBIX CellH-
MEHTOB — HHTEHCHBHOE METHJHPOBaHWE pPTYTH, MNpHBOAALLEe K
o6pa3oBaHHi0 MOHOMETHJAPTYTH. Psii aBTOpPOB nojuepKHBAeT TakiKe
HaJHYHe B ceJHMeHTaXx oOpaTHBIX MPOILECCOB- Pa3Jio:KeHHs MeTHJ-
PTYTH A0 HeopraHHyeckod ¢opmbl. Tak, B MeCOYHBIX FpyHTax, Mo
onenke Canabu [42], B Teuenune 25 cyTok pacnajnaercsi okoJso 80 %
OpraHuueckoll pTyTH. 3a 3TO JKe BpeMs B HJHCTHIX, 60oraThiXx opra-
'HHKOH TpyHTax npolece nporexkaer Julllb Ha 14 %,

[TockoJbKY Mbl OrpaHHYHBaeMCsi PACCMOTPEHHEM HelpOoTOYHOro
BO/J0EMA, HCKJK4Yas BO3MOMHbIE MOBEPXHOCTHBIE HWJH MOJ3eMHble
BHIHOCEI PTYTH 3a €ro npeje/bl, 10HHbIE OTJIOXKEHHA BOJoeMa H CH-
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Puc. 1. Baok-cxemMa Moaenn obMeHa PTYTH.

Pue. 2. Hamenenne Konuentpaunn pryti B Bozayxe (I, 3) [19] u nouse (2) [11]
Mo Mepe YAaJdeHHs OT HCTOYHHKA aHTPONOreHHLIX BbIGPOCOB.

JpOOHOHTBHI B HAlleM BpeMeHHOM Maclutabe (AecATKH JeT) MOryT
OBLITH MPHHATHI B KauecTBe HeoOpPaTHMOro Aeno pTYTH.

Ha puc. 1 npeacrasnena obumas 6Jo0K-cxeMa Mojean obMeHa
pTYTH B aOHOTHYECKHX KOMIOHEHTaX 3KOCHCTeMbl. CHcTeMa JiH-
HeHHBIX AH(pdepeHIHalbHbIX YPaBHEHHH C NOCTOSHHBIMH Ko3(hH-
ILIHEHTaMH, ONHCLIBAIONLAA 3TY MO/e]b, HMEeT BU]

dc!}l’ﬁ _a ln l{] C q}l&uk ffﬁ:}a BO3 — "[El;:fﬂCdOET {i]
ﬂ'f:" ‘[EBUTCnﬂq J kg:}:acﬁﬂ-a i i
dt ~ alnlOh, et Lot Ors )
dCy ___kﬂﬂacn?m- noacgn}a_l_ g ftn
dt ~ aln 10k, ' 1-|-n:bc" hg fy—dr Gyt Qn. (3)

3nech Cpos — (pOHOBAS KOHIEHTPALHS PTYTH B KOHTPOJLHOM pail-
OHE IIpH OTCYTCTBHH aHTPONOreHHwIX HcTOMHHKOB. C, M C, — cojep-
JaHue pryTH B nouse, r/cm®, M Bojoeme, r/M?, COOTBETCTBEHHO,
Cyos — KOHUEHTPALHSA PTYTH B BO3AYyXe 3a CYeT aHTPONOreHHbIX BbI-
GPOCOB; Rypy M Rpos — CKOPOCTH OCAMKAEHHS Ha TOBEPXHOCTL 3€MJIH
PTYTH €CTeCTBEHHOr0 H aHTPONOreHHoro NpoHcXoxaeHust, |/Hen.;
kR, — CKOpPOCTbL HCIapeHHsi PTYTH ¢ 3eMHOH NMOBepPXHOCTH, 1/Hen.;
CKOPOCTb BbLIMBIBAHMA PTYTH H3 T[OYBBI MOYBEHHBIMH M MOBEPXHOCT-
HbIMH BOaMH; Kr — CKOpPOCTh OYHIIEHHS BOjOeMa OT PTYTH 3a cuer
€CTeCTBEHHBIX TNpoLeccoB (puKcalnu ee ruapoOHOHTAMH H copOiHH
NOHHLIMH OTVIOKEHHSIMH Bojoema, 1/men.; h, — rayOuHa cjosi mou-
Bbl, B KOTOPOM 3aJepiKHBAeTcsl MaKCHMaJbHOe KOJHYECTBO PTYTH, M,
hy — cpepusia  rayOuHa Bojoema, M; P — mapamerp, paBHBIH JoJe
CYlIH B paccMaTpHBaeMoM perxoHe; Qg — CKOPOCTb BOCIHOJHEHHSA
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\ PTYTH B NOYBEHHOM CJIO€ 3a CYET MOCTYIJIEHHS €ecTecTBeHHOH pPTYTH
| r/em®-nen; Qp— moCTyIJIeHHe aHTPONOreHHOH PTYTH B BOJOEM,
\ r/M?- He.
. OcradoBuMmcst nofapofHee Ha oOleHKe NapaMeTpoB, BXOMSLUIHX B
\cHcTeMy ypaBHeHHH (1) — (3).
1. B orcyrcrBHEe aHTPONOreHHBIX HCTOUHWKOB OCHOBHOE KOJIHYECT-
BO PTYTH B BO3JyXe Haxoiautcss B Buje napos. [loapoGhoe muccieno-
BAHHE BLICOTHOrO paclpeieleHis 3THX NapoB TMO3BOJKHIO OLEHHTDb
3HaueHHe napamerpa a—>5—06-10"% I/M M CKOpOCTH OcaKaeHusi pry-
TH Ha MOBepXHOCTb R,,,=1,4 1/uen. [1]. B ycaoBHAX npombiiieH-
HEIX BbIOPOCOB PTYTH BBICOKas KOHLEHTPALHsi a3po30JbHBIX YacTHIL
M HX XHMHYECKAs AKTHBHOCTb CO3JAlOT YCJOBHSI CYIIeCTBOBAHHS Ila-
pPOB PTYTH, 3HAYHTENbLHO OTJHYAIOUIHECS OT YCJAOBHH YHCTOH aTMoC-
(epur [1, 8]. Ilpu craunoHapHOM paBHOBECHH MeXIy NapoBoH H aspo-
30/1bHOI (PpAaKUHAMH AHTPONOreHHOH PTYTH B BO3JYXe BpeMS KH3HH
ee B aTMocdepe IpHMepHO B JIBa pasa OoJiblue, M CKOPOCTh OCaxKJe-

HHSL ki MOMXKeT OuITh npunsata pasnoit 0,7 1/men.

2. KuciaotHo-mes10uHble YCJIOBHA B MOYBEHHOH cpele MOTYT BJHSATD
Ha (pH3HKO-XHMHUYECKOE COCTOsSIHME 3JIeMeHTa, ONpeaesisss TeM CambiM
IIPOYHOCTL COPOLLHH PTYTH MOYBEHHBIMH cTpyKTypamu. MHoroyucaen-
HBIE TIPHPOJHBLIE OpraHH4YecKHe COeJHHEHMs, ABJAIOUIHEeCs POAYKTAMH
pacnaja oTMmHpalouled W pasiaraiouleiics Ouomacesl, ofpasyior ¢
PTYTbI0 KOMIJIEKCHBIE COEIHHEeHHs, crnocobcTBylolHe MPOuHOH (HKCa-
UHH (npH oOpa3soBaHHH HEPACTBOPHMBIX coelHHeHHH) JauO0 VBEJIHYH-
BalOWIKE MOJABHKHOCTL B I0YBAX €€ PACTBOPHMBIX KOMILIEKCOB. Takum
ofpasoMm, mapamerpbl £, W R, Hallell MoIeJH NOJHOCTBIO O penes-
FOTCS THMOM MOYBLI H MPHPOAHBIMH VCIOBHSAMH peruoHa. ITocKogbKy
B CTAllHOHAPHOM COCTOAHHH NMOTOKH PTYTH MexK1y OJOKaMH MOJeaH
JOJKHBI OBITH B3aUMHO CKOMIeHCcHpoBaHbl (dC,,,/di=0), To no wus-
BECTHOMY COJI€PKaHHIO PTYTH B BO3JyXe M NoYyBe KOHTPOJBHOrO paii-
OHa Hu3 ypaBHeHus (1) MoxHO oueHuTb Napamerp k,. B cranuonap-
HOM COCTOAHHH, KpOME€ I[IOTOKOB PTYTH ¢ TIOBEPXHOCTH 3eMJH B
atMocepy H o6paTHO, MOCTOSIHHO MPOHCXOAHT BLIMBIBAHHE PTYTH M0Y-
BEHHBIMH H MOBEPXHOCTHLIMH BoAaMH. XapakTepH3ylollass 3TOT [po-
[lecC CKOPOCTh BbIMBbIBAHHS PTYTH k£, TakkKe oNpeleasieTcss IOYBeH-
HbIMH YCJ0BHAMH H, No oueHkam b. Il. AGpamoBckoro H coaBTo-
poB [1], 6auska k 5-10~% I/uen.

3. ¥caosue ctaumoHapHocTd Aas nouswl (dC, /df=0) npu orcyrt-
CTBHH aHTPOMNOreHHbIX HCTOYHHKOB PTYTH NMO3BOJASIET OINEHHTL YPOBEHb
MOCTOSAHHOr O eCTECTBEHHOro MOCTYIJIEHHS PTYTH B nouBy Qg.

4. Tlpumem, 4TO OCHOBHOE KOJHYECTBO PTYTH B IOYBE COCPENOTO-
YeHo B MOBepXHOCTHOM cjoe raybunoit ao 20 cm [30].

5. Bonoem siBisieTcsi KOHEYHBIM 3BEHOM [POECCOB MHIPALLHH H
Tpancnopra pryTd. Ilpoudas ¢uxkcauus prytH ruapoOHOHTAMH H,
rf1aBHbpIM 00pasoM LOHHBIMH OTJIOMEHHSIMH, TPHBOLHT K NPaKTHYECKH
HeoOpaTHMOMY 3aXOPOHEHHIO PTYTH, MNOCTyNaloued B BOJOEM C MOY-
BEHHLIMH H [MOBEPXHOCTHHIMH BoJaMH H H3 atMmocdepel. CKOpocTb
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copOUMH  PTYTH BCEMH BHAAaMH THAPOOGHOHTOB H JOHHBIMH OTJIOMeE-
HHSIMH Rpr MoOxKeT ObiTh OlleHeHa Mo JaHHBIM KOHTPOJBLHOrO BOJOEMA
H3 YCJOBHSI cTtauHoHaphoctH (dC,/dt=0).

6. Comepxanke pTyTH B BbIOpocax TelJIOBBIX 3JEKTPOCTaHIIHH,
XHMHYECKHX H METa/JJlyprHuecKuX MNpeanpuaTHH OblIO HCCAeN0BaHO
psizom astopos [10, 11, 19]. [Tokasano, 4TO KOJTHYECTBO PTYTH B ce-
yeHHAX (akena yObiBaeT ¢ paccrosiHHeM R OT HCTOYHHKA [0 3aKOHY

Csoszcﬂ EKP{'—"‘ I-LR}' {4)
rjae | — HEeKOTOpbIH MapaMmerp, 3aBHCALIHH OT psAjia MeTeopoJorHue-
CKHX VCJIOBMIi, AHClepcHOCTH BbIOpachiBaeMoOH PTYTH W T. 1. 3JKcle-
puMeHTajdbHble daHHble [10, 11, 19] nmo copep:kauuio pTyTH B BO3Ay-
Xeé H MoYyBe Ha pasJu4HCM PACCTOSHHH OT HCTOYHHMKA aHTpPONOreHHBIX
BpiOpocoB NpeacrasieHbl Ha puce. 2. [lapamerp p 1o 3THM JaHHbIM
pased (0,0008 1/m. Byaem cuurarh B JajibHeHlIeM, 9YTO OTMEYEHHOE
IKCIIOHEHUHANbHOe CHHKeHHe KOHUEHTpalHH PTYTH B BO3AYyXe OTHO-
cutes npumepHo K 10 % ofmero KodaxyecTBa pTYTH, BhIOpachiBaeMoi
B atMocdepy M ocaxkiawoulefics Ha 3eMHVI0 NMOBEPXHOCTh Ha paccTof-
Huu go 15 km [10, 43]. OcrajbHce KoOAH4YecTBO BhifpachiBaeMoil pry-
TH OcayKlaeTcsi 3a npeaejaMH 3TOH 30HBI M JIOVKHO OBbITb OTHECEHO
K Ta00adbHOMY 3arps3HeHHI0 aTMOChephl.

YcpenHenHasi KOHIEHTpPAlHsd aHTPOMOreHHONl pPTYTH B BO3JyXe
paccMaTpHBaeMOro perHoHa MoxkeT ObiTh OfpedeseHa clefyiouHM ob-
pasom:

_g::rs'-: &: (5)
2 .3

RO3

rae B — mowHocTh aTMocepHbIX NPOMBILIIEHHBIX BBIOPOCOB PTVTH,
Kr/Heneqas; f— napaMerp, Onpeaefsiomiiii 1010 PTYTH, OCAXKIaKouLeH-
¢Sl B paccMaTpuBaeMoMm peruone; S — obujas nJomiaas peruoHa, pas-
Has 7-10% m2

Takum oBpasoM, Mo H3BECTHBIM YPOBHSM PTYTH B KOHTPOJLHOM
paiioHe M JAaHHBIM O MOLIHOCTH BBHIOPOCOB PTYTH MOryT ObLITH ofnpe-
jeeHbl Bce HeoOXoMHMBIE TNapaMeTpbl MaTeMaTHUYeCKOH MojeqH
obMeHa pPTYTH B aOHOTHUECKHX KoMMoOHeHTax skocHcreMmbl. Menoab-
3ysa cHcreMy ypaeHeHu#d (l1)—(5), MoMHO NpPOrHO3HPOBATH BO3-
MOAHbBIE YPOBHH PTYTH B aTMmocdepe, nousBe H BojoeMe MNpPH pas-
JHYHBIX MOULHOCTSX MPOMBILIJIEHHBIX BBIOPOCOB PTYTH H pasjHuHONR
JVIHTENbHOCTH NoA00HOT0 3arpsa3HeHHs.

PeaKkums GMONOrMHYECKMX KOMMOHEHT 3IKOCHCTEMBI
Ha NOBLIWEHHbIE YPOBHM PTYTH

Jlannble no 3arpssHeHHl0 BO3JyXa, NMOYBB H BOjoeMa PTYThIO
elie He ajekBaTHbl oOllell peakUHH 3KOCHCTeMbl Ha 3arps3HeHHe,
MOCKOJIbKY 3KOJOrHYeCKHi yulepd onpepensiercss peakuHell Ha no-
BbillicHHBIE YPOBHH PTYTH OHOJIOTHYECKHX KOMIIOHeHT leHosa. Pa-
Hee ObIIH  paccMOTPeHbl BO3MOMHBIE MOCAeJACTBHA MOBBILIEHHBIX
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Ta6anuma 1

Koshduumenrs nakonnenus (KH) pryTtH pazavuHbiMu
3BEHBAMH BOJHOH 3KOCHCTEMbI

B |t | et | ST | Kosbduttent | 4y o

D UTONNAHKTOH 10—130 [15] PLibhi 235—2700 [15]

350—550 21] 200 [35]

Buicuine pacre- 14—105 [21] 900 [23]

HHSA 11—36 [16]

300M1aHKTOH 300—2240 [45] 17—280 [39]

Benroc 133—2240 15] 900—1900 [46]
100—130 39]

ypoBHeH PTYTH AJs1 HaseMHBIX 3KocHcTeM [3, 4]. OcraHoBHMcs Ha
BOJAHBIX 3KOCHCTEMAaX, MOCKOJBKY HMEHHO 3/1eChb CJeAYeT 0KHIaTb
'‘Hanbo/iee 3HaYHTEJIbHBIE 3KOJOrHYECKHe CJABHTH, CBA3aHHbE C
yMeHbllIeHHeM MPOAYKTHBHOCTH OHOMOrHYeCKHX cooOliecTB HJAH ja-
JKe ¢ H3MeHeHHeM HX CTPYKTYPH.

Bhlgenenue 3KOJOTHYECKH 3HAYMMOTO 3JeMeHTa HeH3OemKHo CBS-
3aHO € HCKJIOYHTEJbHBIM BHAOBbBIM MHOroofpasueM H CJ0MKHOCTbIO
MEKBH/0BBEIX OTHOLUEHHI B BojoeMe. [103TOMYy C TOUKH 3peHHS Npo-
neccoB obMeHa PTYTH B LIEHO3€ H BO3MOXKHOIO €e TOKCHUECKOro
JNeHcTBHA LleqecooOpasHo paccMaTpHBaTE BOJOeM He KaK COBOKYII-
HOCTb OTJeNbHbIX BHAOB H KJAaccoB OHOJIOMHYECKHX 0OBLEKTOB, a Kak
oTAe/NbHbie 3BeHbA IeHOo3a, obJsanaioliHe CXOAHLIMH OHOreoXHMH-
YeCKHMH (QVHKIUHAMH, Tpekie BCero Mo MNpH3HAKY TPOGhHYHOCTH.
Ilpi TakoM pacCMOTPEeHHH pOJb Ka)K[I0ro BblAejsieMoro Tpoguue-
CKOrO YPOBHSI B pacrpejlejieHHH PTYTH H ee CoeJHHeHH{l 1o KOoMMo-
HEHTaM BojloeMa, a TakKe B cyjablOe caMoii BOJAHOH 3KOCHCTEMBl Of-
peaedasieTca cjaeiAVIOUWHMH daktopaMu: 1) YpOBHAMH HAKOMJIEHHS
PTYTH, 2) TeMnaMH HaKOMJEeHHS PTYTH KaxKIbIM H3 paccMaTpHBa-
eMBIX ypoBHeH, 3) OGHoMaccoll Bbige]sdeMoro TpogHUeCKoro 3BeHa,
4) BAWSAHHEM PTYTH HA GHOJOrHYeCKyl0 NPOAYKTHBHOCTL 3BeHA.

Kymynupyiomas crnocodHOCTb THAPOOHOHTOB 4acTo XapaKTepH-
ayercsa Kos(pduunentoM Haxkonmenus KH, paBHbM oTHOWeHHIO
KOHIEHTPALUHH TOKCHYECKOro BelllecTBa B ONpejlejeHHOM BHIE TH-
JApOOHOHTOB K KOHLEHTpPalHH 3TOro BEeUleCTBa B BOJE:

}{H_-:_CL, MY (6)
Ca Mr/a

B ta6a. | npusesenst KH mias oraeibHBIX KOMNOHEHTOB BOJO-
eMa. CyulecTByer MHeHHe, YTO KOHUEHTPAlUHd PTYTH B pPasjHYHBIX
TpoHUYECKHX YPOBHSIX YBeJHYHBAETCA [0 Mepe NepeiBHKEeHHS I10
HHLH,EEDfI LHENOUYKE, DEHEKD MNOJYYHECHHBIC OJAdHHLIE IIOK43LIBAKOT, HYTO
nonobHoe sBJeHHE CHPaBeAJHBO JHIIL AJs CaMblX BBICOKHX TpO-
(pHyecKHX ypoBHeH (xHulHble pbIObl). Hu3kHe ypoBHH (dHTONMAHK-
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q}'BETBI-ITE.I‘]hHDETh K PTYTH OTOE/IbHbLIX 3BEHLEB BOJHOH 3KOCHCTEMbI

TaGauma 2

Konuenr-
pauns CoeguHeR e OfherT Mok isarens hneaaaasTit Hetoy -
PTYVTH, PTYTH HCeAeJ0BaHHA HHE
MK/
PUHTONNAHKTOH
10 Heopr. |Clomydemenas C.P.] 50 9;-voe chHuxenne ¢oto- | [38]
CHHTE3a
10 To we Clorella S.P. To e To xe
10 » Phalodactylum t.r. » »
1,0 Opran. » » [33]
5,0 » Nitzschia delicats S. » »
5,0 Heopr. JuatoMoBpe CHuKenne ckopoctH doto- | [31]
cHHTe3a
5,0 To me To xe CHMXKeHHe NpoAyKTHBHocTH | [36]
1,0 » » 20 0 -Hoe cHimenne xJaopo- | [20]
thHAIa
5,0 » » 30—40 %-Hoe cHuKeHHe »
XAopoduana
10,0 » Euglena gracilis anepka pocTa [41]
1 —2 Opran. » To xe *
1—2 Heopr. Campanilaria » [14]
flexnose
1=10 » Aphanizomenon [logasaenune dQoTtocHHTE3A
flos-agluos [27]
1+5 Oprau.  |Chlomydomenos V. 3agep:Ka pasBHTHSA
5,0 Heopr. ®uronnavKToH 70 95 -noe cHumenune doro- | [12]
cHHTe3a
0,1+-10,00 To xe » DidbexTs HapyuweHus xusHe- | [13]
AeATeNbHOCTH
3oonJdaHKTOH
5,0 300NJaHKTOH CHHKeHHe YHCAeHHOCTH [32]
5,0 Konenoim » [31]
10,0 Artemia salina CHixenne npojosiuTeas- | [26]
HOCTH MHH3IHH
1+5 Opran. » CHizKeHHe MI0JOBHTOCTH [26]
10,0 Heopr. 300NMaHKTOH Hapywenne nnogoeutoctn | [13]
P b6 b
75,0 To xe JInuuukH Kapna Otkaonenue B nopefieHny [17]
5,0 » Monoib Kerhl 3anepxKka pocta [35]
30,0 » Dynayaioc OTkJIoHeHHe B Pa3BHTHH [44]
0,110 Pribni Hapywenne xuanegearens- | [13]
HOCTH
5,0 » Popenn Hamenenne dopmyan kposu | [25]




TOH, 300MJIAHKTOH, pbiObl MepBOro TPOPHUYECKOro ypoBHS) He Noka-
3bIBAIOT CTOJb BbIPAXKEHHOH 3aBHCHMOCTH [24].

KoauuecTso pTYTH, HaKOMJeHHEe OTAeJbHbIMH 3BEHbAMH BOAHOMN
SKOCHCTEMBI, ONpeleJsHeTcd He TOJbKO CKOPOCTBIO MPSIMBIX Npolec-
COB aKKyMyJAsILHH MeTajja JaHHbiM TpoQHUECKHM VPOBHEM, HO H
BpEME@HHbIMH XapaKTePHCTHKAMH TAaKHX eCTecTBeHHbIX OHoJoruue-
CKHX IIPOLECCOB, KAK CKOPOCTh BO3pacTaHusi H OTMHpaHusa GHoMmac-
Cbl TPOPHYECKOrO YPOBHH, BbleaHHS €ro KHBOTHbIMH 6GoJee BbICO-
KHX TpodHuuecKHX yposHeil H T. 1. HMHaue roBopsi, COBOKYNHOCTBIO
Bcex OHOTHYeCKHX M abHOTHUecKHX (akTopoB cpeibl. B onbiTax c
PaJHOAKTHBHON PTYThi0 ObLIO NMOKa3aHo, UYTO HENoCpeACcTBeHHbIe
Mpoiecchl aKKYMYJASALUHH €€ KJAeTKAMH (PHTOMJIAHKTOHA H BBICUIHMH
BOAHBIMH PAacTeHHAMH NPOTEKAT HACTOJNbKO OBLICTPO, YTO B Teue-
Hie 12—14 auneii nactymaer HacblilleHHe THAPOGHOHTOB PTYTbIO
[7]. Mo mauuwim E. A. Tumodeesoii-Pecosckoit [18], Bomopocan,
KYJAbTHBHpYeMble B BO/JHOH cpeje, cojepzkalledl COJMH PTYTH, YyiKe
yepes 48 u akkymyaupyioT ceoeilie 50 Y% storo meranna. ITostomy
B JlajbHeflleM MOXKHO CUHTATh, YTO HAKOMJEHHE PTYTH (PHTONJIAHK-
TOHOM H BOJOPOCJAMH ONpele/sieTcsi eCTeCTBeHHBIMH npoueccaMu
JAHHAMHKH GHOMACChl 3THX KOMIOHEHTOB BOJAHON 3KOCHCTEMBI.

OcranoBHMcsA jajiee Ha YYBCTBHTEJNLHOCTH OTAEJbHLIX KOMIIO-
HEeHT BOjJOeMa K PTYTH H ee coelnHeHuaM. B anrtepartype umeercs
3HAYNTENbHOE KOJHYeCTBO AaHHBIX O TOKCHYHOCTH PTYTH, Bblpa-
JEHHBIX B YPOBHfAX JeTajabHocTH. EcTecTBeHHO, uYTo nomoGHBIe
KOHUEHTPalUHH PTYTH PeajbHO MOIYT MMeThb MeCcTo B 0cobOBIX cay-
yaax, CBS3aHHLIX C aBApHHHBLIMH CHTYALHAMH HJH CHeluHaJbHbIMH
cOpocaMu OTX0J0B B NPY/Abl-OTCTOHHHKH. B coBpeMeHHBIX YCJI0BHSX,
KOrjla NpoMBIIUJIeHHbIE BBIOPOCH PTYTH BO BHELIHIOW Cpely AocTa-
TOYHO JKECTKO perjaMeHTHpoBaHbl CaHHTAPHBIMH HOPMaMH, HaH-
GOJNBIIYI0 3KOJOTHYECKVI0O 3HAYMMOCTh MOTYT HMeThb 3deKTsl, Had-
JII0JaeMble NPH JOCTATOUYHO HH3KHX KOHLUEHTPALHAX PTYTH, JHIIb
B 10—100 pas npeBblIIaOIMHX €CTECTBEHHbIE YPOBHH B BOJ0eMe.

B taba. 2 npuBeieHbl JaHHBIE PAa3JHYHBIX dBTOPOB O JEHCTBHH
HH3KHX 103 PTYTH Ha (PYHKUHOHHPOBaHHE OT/JAeJbHBIX 3BEHLEB 3KO-
cicreMbl. [loayueHnHbie pe3yabTaThl HeJb3s CUHTATh HCUEPMBLIBAO-
HIHMH, OJHAKO OHH AaioT obliee npejacrabBjJeHHe O [IEHCTBHH Tak
HasbiBaeMbIX MMOPOTrOBLIX A03 PTYTH, NPH KOTOpbIX Habjwoaaercs
nposisjeHHe YCTOHUHBBIX 30 (eKToB HapylleHHsi KH3HelesTelbHO-
CTH HWJH BOCHPOH3BOJHTENLHOH CNOCOOHOCTH BOAHBIX OPraHH3MOB.
XapakTepHo, YTO NpH NOAOOHBIX, LOCTATOYHO HH3KHX, YPOBHAX BO3-
JAEHCTBHS OTAelibHble (H3HONOrHUEeCKHe MoKa3aTeaH (HTOMJIaHKTO-
Ha, 300MJaHKTOHA, 6eHTOCAa H PHIG MPHMEPHO B pPaBHON Mepe MHIH-
O6HPYIOTCS NPHCYTCTBYIOILEH B BOJEe PTYThIO.

PaccmarpuBasi 3KOJOrHYecKHe TOCJEACTBHA MOCTYNJIEHHS PTY-
TH B BOA0OeM, HeOOXOJHMO OTMETHTb, YTO HH OJHH H3 BblleJeHHbIX
Hamu B Tab/. 1 TpoduuecKHx ypoBHeii, BeposiTHO, He o0JalaeT sipKo
BbipaKeHHON CrnocoOHOCTbIO NMPEeHMYUIECTBEHHOro HaKOMJIeHH:A PTY-
TH. Tak e TpPyAHO BblleqHTh HaHOoJee YYBCTBHTEJbHOE K PTYTH
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Puc. 3. CHHXeHHe NpoIYKTHEHOCTH l‘pHTﬂl’lJ’IﬂHHTOHa B 3aBHCHMOCTH OT KOHILEHTpAa-
UHH B BOJE HEOPraHHYEeCKOH PTYTH.

{ — no mannmsm [32], 2 — [12], 3 — [14], 4 — [38], & — [20].

Puc. 4. Bospacranse KoHUeHTpaUuH PTYTH B BOJe BOJOEMA.

K
CBP— KEPHTHYECKHA VDpoBeHb PTYTH (eM. obBLACHEeHHHA B TeKCTe).

3BeHO BOJAHOH 3KocHcTeMmbl. DHoMacca ¢uTOnIaHKTOHA B JAECATKH
pas H OoJiee mpeBbllIaeT OHOMAcChl JAPYrHX TPOpPHYECKHX YPOBHEH.
ITepeHunas NMpoOJAYKTHBHOCTh BOJOeMa B 3HAYHTeJbHOH Mepe ompe-
JensieTcsi JAHHBIM KOMIIOHEHTOM, I[03TOMY MOKHO CYHTaTh, YTO
MMEHHO 3TO 3BEHO IKOCHCTEMbl fIBJSETCA KJAYEBbHIM B pacnpejene-
HHH M TpaHc(opMalHH PTYTH B BOJOEMe H B 3HAYHTEJBLHOH Mepe
onpeaeaser 3IKOJOrHUYECKYI0 cyAbOy OCTaJbHBIX KOMIOHEHTOB CH-
CTeMbl H BCEro BojJloeMa B LeJIOM.

AHanH3 JaHHBIX psAjfla aBTOPOB MO3BOJHJ YCTAHOBHTbL 3aBHCH-
MOCTb CHHX{EeHHSI HHTEHCHBHOCTH (oTOCHHTe3a GHTOMJIAHKTOHA OT
KOHILEHTPAUlHH HeopraHH4yeCKHX coJied pTyTH B Boje (pHc. 3). Ana-
JUTHYECKH 3TA 3aBHCHMOCTL MOXKET ObiTh BbipazKeHa TakK:

D=D,exp (— aC,). (7)

IIpu kounueHrpauuu prytH 10~% r/a wan MeHee HHTEHCHBHOCTh
thotocHHTe3a MakcumagabHa (D=D,=1). [Tapamerp a paBen 69,3 m®/r.

MocnepcTema 3arpA3HEHMA BOAHBIX JKOCHCTEM
aHTPONOreHHOM PTYThbIO

Tpyano npeaycmorpere H Tem OoJiee KOJHYECTBEHHO OLEHHTL
BCe NMOCAeIdCTBHA MOBLIWEHHOIO INOCTYIVICHHA PTYTH dHTPOINOrEéHHO-
ro NPOHCXO/AEHHS B BOJAHBIE 3KOCHCTEMB. MHOrOKOMNOHEHTHOCTD
CHCTEMBI H CJIOX{HBIe B3aHMOOTHOLIEHHS MEXK/I1Y 3BeHbAMH He MOj-
JAaloTcHd TOYHOMY KOJIHYeCTBEHHOMY yueTy. Tem He MeHee oUeBHI-
HblI MOCAeJCTBHH TdKODO BDB,ELEII:ICTBHFIZ 1) CHHXeHHe HEpBH‘IHDﬁ
MpOAYKTHBHOCTH BOI10CMd H, KdK CJaedCTBHe 3TOro, YMCHBLICHHEC
pHIOHBIX 3amacoB; 2) HakolJieHHe PTYTH OTAeJbHBIMH KOMIIOHEH-
TAMH BOJHOTO 1eH03a, YTO MPHBOAHT K HEBO3MOMKHOCTH MLJIA YeN0-
BEKa MHIeBoro notpebjaeHHs NPoAYKIHH BojoeMa.

OCTEHDEHMCH nocaejoBareJibHO Ha Ka*KI1o0M H3 oMHIAeMEBIX MO-
CJAeACTBHH.
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CHM)KeHHe KOpMoOBOK Ba3bl Bogoema

PHTONJAHKTOH — NMEPBHYHOE 3BEHO BOJAHBIX 3KOCHCTEM, KOTOpOE
onpefeasieT NepBHUYHYK NPOAYKLHIO BCeH cHcTeMbl. MoxHO cuH-
TaTh, YTO OTMeYEeHHOE BbIllIe CHH:KeHHe HHTeHCHBHOCTH (oTOCHHTe-
3a MNpHUBELET K OJHO3HAUHOMY CHHIKEHHIO MepBHYHOH TNpPOAYKIHH
¢utonnankTona (Pgr). Ilpoaykuns ¢uronnankrona u ero GuoMac-
€4 He OCTaloTCA MOCTOAHHBIMH B pa3jHYHbBIE Ce30Hbl rojla H MOTyT
H3MEHATLCH B TeueHHe pAga jer. OaHAKO B HAIIHX LEJASX MOMXKHO
FOBOPHTb O CTALlHOHAPHOM COCTOSAHHH, KOrJa BCfl MPOAYKUHA ¢HTO-
maaHkToHa mnotpebJasieTcss 300MJAAaHKTOHOM HJIH pacXoayeTcsi Ha
cOOCTBCHHbIE 3HEpreTHUYecKHe HyxKAbl. B 3THX ycjaosusix GHomacca
(HUTONIAHKTOHA OCTaeTcs MOCTOAHHOH, Kak M OHoMacca 300MJaHK-
ToHa. BepoarHo, He aasi mwob6oro MOMeHTa BpeMeHH (He BO Bce ce-
30HBI TO/A) 3TO YCJOBHE COXpaHsieTcs, OAHAKO /sl 3HAUYHTEJbHBIX
HHTEPBAJOB BpeMeHH, BKJAKYAKIIHX JeCATKH JeT, TAKoe JoNnylLieHHe
MOKHO NPH3HATh ONpPaBAaHHbBIM,

Ko/snyecTBeHHble OLEHKH CHHKEHHsI YPOBHH KOPMOBOH 6asbl 1o-
CJeI0BATE/NbHO BKJIOYAIOT CJe1VIOLUIHe 3Tarbl;

) olleHka KOHUEHTPAUHH PTYTH B BojOeMe A5 pPa3jH4YHOH HH-
TEHCHBHOCTH NPOMBILIJIEHHBIX BbIOPOCOB H AJHTENBHOCTH 3arpsAsHe-
Hus (3)—(5);

2) cHHMKeHHe MHTEHCHBHOCTH (pOTOCHHTe3a (HUTOINAHKTOHA TIPH
MPOrHO3HPYEMbIX YPOBHSIX PTYTH B BojoeMe (7);

3) ouneHka pblOHOH NPOAYKTHBHOCTH BOJOeMa B H3MEHHBLIHXCS
YCJIOBHSIX.

Ilast 3TOro MOMKHO HCNOJb30BATH METO/HYECKHe MOAXO/Abl H YHC-
JeHHble 3HAYEeHHHA MapaMeTpoB MareMaTHYecKoH MojiellH BOJHOMH
s3kocucTeMbl, npeaaoxeHHoit I'. I'. Buubeprom n C. H. Auucumo-
BoIM [5]. B0o3MOMKHBI M HHble MeTOAbl OIEHKH PBIOHOH MPOAYKTHB-
HocTH [6].

HakonneHwe pryTtH mxTHodayHoH Bogoema

KpoMe oTMeueHHOro Bbillle TOKCHUECKOro JeHCTBHS PTYTH Ha
GHONOTHYECKYI0O MPOAYKTHBHOCTb BOAOEMa, HeH30e#HBIM MOCHAe/CT-
BHEM TMOCTYNJEHHA NOBLIIEHHBIX YPOBHEH PTYTH SBJAAETCH HAKOIN-
JeHHe ee pas/iHYHBIMH 3BeHBAMH BojoeMa. DTH NMOBLIILIEHHbIE YPOB-
HH TOKCHUECKOrD MeTaJjjia MpH J0CTHHEeHHH HeKOTOPHIX npeielbHbIX
3HAYEHHH AeNal0T HeBO3MOMKHBIM MHILeBoe norpebjeHHe NPOLYKIHH
BO/IOEeMa.

[Toayuennsie pasiauunsiMu aBTopamMu 3Havenus KH Bapbupyior
B wHpokoMm axanosone — ot 10 go 2700. [Moao6ubiit pazbpoc pau-
HBIX CBSI3aH, BEpPOSITHO, C pa3jHuYHeM YCJOBHH oOHTaHHs peI® H HX
Pa3JHYHLIM BHAOBBIM COCTaBOM. JTO 00CTOATENBLCTBO B 3HAUHTEb-
HOH Mepe VCA0MHSAeT BO3MOXKHOCTL KOPPEKTHBIX OIEHOK OXKHjae-
MBIX YPOBHEH HakKomJeHHsi pTYTH. B nadabuefiieM npuMem HeKOTO-
pBi, JOCTATOYHO Npou3BodbHbIl yposenb KH=700—2500.
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OTnpaBHBIM MOMEHTOM HAWINX JajbHEelIHX pacCy:KJAeHHH A0J-
AHHa ObITh CAHHTApPHO-THrHEHHYeCKad HOpMa cojJepiKaHHA PTYTH B
puibe pasa Coserckoro Cow3sa (0,5 mr/kr). CoorBercTBylOLlas 3TOMY
CO/ePKAaHHI0 KOHLIEHTpalHA PTYTH B BojJe BoloeMa MoKeT ObITh
onpejesnena Kak

Kp 0,5 ST 3
Ce T (2=7) - 10—4, rfm. (22)

[Toayyennas Takum oOpasoM KpPHTHYECKasi KOHUEHTpPaUHs pTy-
TH B BOJl€ NPHBO/HT K HAKOIJIEHHIO B pbife 3TOro 3JeMeHTa Ha YPOB-
He [TJIK pryru B poife, T. . K HEBO3MOMHOCTH ee noTpedJeHus ue-
JIOBEKOM.

Heo6x0aHMO OTMETHTL, YTO NPH NPHHATHIX HaMmu 3Havenusax KH
MOJYy4YeHb KOHUEeHTPaUHH PTYTH B Bojle B JBa-deThipe pasa Menblue,
YeM [0 CaHHTApHO-THTHEHHYEeCKHM HOpPMaM Ha TeXHHYECKVIO H
NHTbeBYI0 BOAY. [IpH 3THX KOHUEHTpalUHAX HeJb3sl OXMHIATL TaKmKe
KakKoro-aubo nposiBJeHHA TOKCHYHOCTH Y OT/JEJbHBIX 3BEHbEB 3KO-
cucreMbl (cM. Taba. 2). CyulecTBeHHHIM $BJSIeTCs TakKiKe To, 4TO,
He pacnoJiaras JAOCTAaTOYHO HaJe:KHbBIMH JaHHBIMH O BHIOBOH cile-
uH(pHKe HAKOMIAEHHS PTYTH pbi6aMH, Mbl BbiHYHEHbl MPHHATH B
AaJbHedlleM, YTO KPHTHYeCKas KOHUEeHTpauHus PTYTH B BOJe IpPH-
BOJHT K HAaKOMJeHHIO MNpelebHBIX YPOBHeH pPTYTH BO Bceill poibe
BOJOEMa, T. €. K HeNpHroAHOCTH K NHUleBOMYy notpelbJieHHI0 Bceh
PBIOHOH NPOAYKLHH,

MpumepHbIH pacueT 3Honoruuyeckoro yuiepba
OT NPOMBILINEHHbIX BEIGPOCOB PTYTH

PaccMoTpHM KOHKPETHBIH MpHMep OLEeHKH 3KOJOTHYEeCKOro VIUep-
6a OT NpoOMBILILJIEHHBIX BbIOpocOB pTyTH B Bo3ayXx. McexoanbiMu
JAHHBIMH NPH 3TOM JOJIKHB OBITE CJl€LyIOLLHE:

A. XapakTepHCTHKa HCTOYHHKA aHTponoreHHblx BbiOpocos Hg.
[TpeanonaraeM, 4To MOULHOCTE aTMocdepHBIX BLIOPOCOB PTYTH CO-
cragaser B = 300 kr/uea. ITpumepHo nojo6ubIii ypoBeHs BLIOpOCOB
PTYTH cJeiyeT 0HAaTb NpH pabdoTe KPYNHOH TenJoBoOH 3JIeKTpO-
CTAHIUH, AelicTBYonield Ha yrie. OTCYTCTBYIOT NpPOMBILILJIEHHBIE CTO-
KH PTYTH B BOJOEM.

b. XapakrepucTHka paccMmarpuBaeMoro perHoHa. KoHuenrpa-
Hs PTYTH B arMocdepe H nouse 15 KOHTPOJBHOIO paioHa coCTaB-
JAIET COOTBETCTBEHHO Chos = 10~% /M3 u Chow = 10-7 r/eM®. Pac-
cMaTpHBaeM [MJIOULA/lb PerHoHa, orpaHHuYeHHYI0 paccrosiHHeM R =
— 15 kM. [ons cymn B perHoHe npuMem paphHoit @ = 0,95.

B. Xapakrepuctuka BojoeMa. KoHUeHTpaluHs PpTYTH B BoOJe
KOHTPOJBHOrO BOJOEMa HJH J0 Hauvaja NPOoMbILLJIeHHOro 3arpsismHe-
HHs cocraBasier Co=5- 105 r/m®. O6mas miomwaib o3epa 3,5
THIC. Ta NPH cpeaHeld raybuHe 3 M. Cpeannil Ko3p@HIHEHT HaKoM-
JIeHHsi PTYTH puIOOi B BojoeMax Mojo0HOro THNA MOMKHO MPHHATD
paBubeiM 1500,
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I'. [Ipunsateie nHamu napamerphl. CKOpOCTb oOCa)KI€HHA PTYTH
npuMem paBhoil 1,4 1/Hex. B ycaoBusX aHTponoreHHblx BeIOPOCOB
9Ta BeJIHYHHA B JBA pa3a MeHblue: Rus =0,7 1/uen. [1]. Ckopoctsb
BHIMBIBAHHSI PTYTH H3 IOYBbBI MOKeT OBITb MNMPHHATA pPaBHOH kp=—
— 3 - 10 1/men.

[TpuMeM ciedyIOULYIO MOCAe10BaTebHOCTh pacyera:

1. M3 ycnoBHSI cTaUHOHAPHOCTH JLIsi KOHTPOJBHOro paiioHa oie-
HHBaeM kn= 585.10-* 1/nen.

2. M3 Tex Ke YyCJOBHH CTAUHOHAPHOCTH KOHTPOJBLHOTO paioHa
onpejenseM MO ypaBHeHHIO (2) ecTecTBeHHOe MNOCTYMJeHHe PTYTH
B nousy: Qr=1,44-10-1° r/cm3- Hepens.

3. AHalorHYyHo no ypaBHeHHIO (3) onpejaensieM CKOPOCTh COp-
ILHH PTYTH THAPOOHOHTAMH H JOHHBIMH OTJOMEHHAMH BoJloeMa
(kr = 0,83 | /Henens).

4. CpelHsisl KOHLEHTpalUHs PTYTH B BO3AyXe paccMaTpHBaeMoro
perioHa NpH 3ajJaHHBIX YPOBHAX aTtMocdepHoro BuOpoca onpeje-
asietcst H3 ypaBHeHHs (5): Cpos =7,7-10-8 /M3,

9. CpeaHee mocTymnJeHHe PTYTH B BO3AYX 3a CUYeT NPOMBILIJIEH-
HbIX BbIGpocoB (Q*=5,32-10-8 r/M?® Henens).

Takum ob6pasoMm, cHcreMa JaH(depeHUHANbHBIX ypaBHEHHH
(1)—(3) ¢ napamerpamu, onpejiejeHHbIMH BhIllle, MO3BOJSET pac-
CUHTATh JAHHAMHKY HAKONJEHHSI PTYTH B KaxaoMm O6JIoKe MOIeJH.
Pesyabprarsl no1o0HOH HMHTAUHH AJs KOHUEHTPALHH PTYTH B Boje
BojoeMa mnpejcraeieHsl Ha pHc. 4. Kak caeayer H3 pacyeToB, NMpH
MoULHOCTH atMocdepHuX Bbibpocoe pryrH 300 Kr/Hel. B TeueHHe
100 ner conepxaHHe PTYTH B Bojle Boapacraer npumepHo B 10 pas.

OueHuM CHHMKeHHe KOPMOBLIX pecypcoB Bojgoema. [To Buipaike-
HHIO (7) B TeueHHe 3TOTrO MepHOLa CHHAKEHHEe HHTeHCHBHOCTH (oTO-
cHHTe3a (UTOMJAHKTOHA He npeBbicHT 4—5% mnepBoHavyaAbHOrO
sHayeHHst. OupaemMoe CHHMKeHHe NepPBHYHOH NPOLYKTHBHOCTH BO-
J0eMa H CBfi3aHHOe C 3THM CHHJKeHHe ero KopMoBoil 0Oasel Oyaer
He3HAYHTeAbHBIM, TO3TOMY B paMKax IMpejjaraeMoro Meroga HM
MO#HO npeHebpeys.

Muaue oOCTOMT [eso ¢ HaKOMJeHHeM PTYTH puifoii Bojgoema.
[Tpu npunatom Hamu KH=1500 kpuTHYecKasa KOHIEHTpaUHs PTYTH
B poiae Oyzer Ci’ =3,3-10-* r/mM3. 3TOoT ypoBeHb PTYTH Gyuer
JOCTHTHYT B BojoeMe cnycts 10—12 ser mocsie Hauvasa sarpsidHe-
HUA paiona. MoKHO CYHTATh, UTO ¢ 3TOCO MOMEHTa MPOAYKIHS BOLO-
ema OyjJeT HempuroaHa AJsi MHUIEBOTO mNOTpeGJeHHs YeIOBEKOM.

[TpoBeneHHble OLEHKH MO3BOJAKT MEpPeHTH K CTOHMOCTHOMY
BBIpaKeHHI0 3KoJorHueckoro yulepoa. Hlexoansim ans 3T0ro 10J-
Hbol ObiTh JaHHbE 10 pPHIOONPOAYKTHBHOCTH pPAacCMaTpHBAEMOro
Bogoema. Ecau peubr Hier o Me30TpoHOM BoOjloeMe IJIOTBHYHO-
OKYHeBOro THNA, TO MNPH cpejHed MNPOAYKIHH 300M/1aHKTOHAE
1400 kr/ra cymmapuas Guomacca pbiGbl cocraBut okoao 300 kr/ra,

a exeroJHblil NpuUpocT PpbiOHOH OGHOMAacchl MOeT ObITb MPHHAT
Gan3kuM K 200 kr/ra.
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Ecau paccMaTpuBaTh BOAOEM, 3aceseHHbIH TOJAbKO abopHreH-
HbIMH BHAAMH pbiGHl, TO yJoBbl Oyayt GauskdH K 40 kr/ra (B ToMm
yHcyle Menkoro vyactHka ~ 30 kr/ra). B pesyabtarte sarpszHeHus
BOZOEMAa BCH MPOAYKUHA Oyjer HeNpHroAHOH AAf MHULH, CTOMMOCTb
KOTOPOH NpH nJouain sBojoeMa 3,5 ThiC. ra H CTOHMMOCTH MEJKOro
yactika 0,4 py6/kr, a xpynuoro 0,9 py6/kr CcOCTABHT OKOJO
73,5 Tbic. py6. eKeroHo.

[Ipu passenenHnn B BojoeMe TOBapHOH pbiObl (neasijib, MYKCYH,
Kapil) COOTBETCTBYIOLLHE 3KOHOMHYecKHe notepH Oyavr Gogee 3Ha-
YHTENbHBIMH,

3aknioueHue

B Hacrosauleil cratbe paccMOTpeHbl HEKOTOpHIE MOAX0/AbI K OLEH-
K€ BO3MOMKHOro 3KoJOrHueckoro yulep6a, KOTOPBIH cieiver OxH-
JaTh B CcJayyae MNpOMBILIIEHHOro 3arpsA3HeHHs BOJHBIX 3KOCHCTEM
pryThio. [IpH oOleHKe BO3MOMHBIX MOCJAEACTBHIH MBI HCXOJHJIH H3
CJIe1YIOLLEro.

HenocpencreenHoe TokcHuecKoe JelcTBHe PTYTH Ha (yHKIHO-
HHpOBaHHe ODHONOrHYecKHX KOMIIOHEHT BOJAOEMAa MNPOABJIAETCH Npex-
Je BCero B MNoJaBJeHHH (OTOCHHTe3Hpylouleil cnocobHOCTH (HTO-
naaHkToHa. CBsi3aHHoe C 3THM CHHKeHHe MepBHYHOH NPOAYKTHB-
HOCTH BOJOEMAa M, KaK cJeJCTBHEe 3TOT0, YMeHblIeHHe ero KOpMOBOH
0a3bl MOXKET MPHBECTH K OrPaHHYEHHIO PLIOHBLIX 3aMacos.

3arpsizHeHHe BojoeMa BeJeT K IMOBbLILEHHI0 KOHUEeHTPaUHH PTY-
TH B pbibe, UTO HCKJKYAET NHILeBOe NorpedJeHHe €€ YeJOBEKOM.
Crporo ropop#, npobJyema nHiuleBoro mnorpebieHHss NPOLAYKLHH
BOJ0OEMa YeJOBEKOM BBIXOJHT 3a paMKH o0cCyxKjiaeMblX 3KOJIOTH-
YeCKHX MOCJeACTBHH 3arpsf3HeHHs BOJHBLIX 3KOCHCTEM PTYTBIO.
Oanako c¢yThb 4YejoBeka Kak OHosorHdeckoro obbekra, ¢ OAHOH
CTOPOHBI, H COUHAJbHAS YHHKAJbHOCTb HeJoBeYeCKOH MNonyasiHH,
Cc Apyro#, TpebyioT obecneyeHHss 0e30MaCHOCTH HMEHHO 3TOro 3Je-
MeHTa 6uocdepsl.

[IpumMensieMBlii HaMH MeTOJ MaTeMaTHUECKOro MOAeJHPOBAHHA
HeH30eXxHO CBsI3aH C onpeje/leHHbIMH, YaCTO CYLLeCTBEHHBIMH YIIPO-
HIeHHAMH H [POH3BOJLHOCTLIO B BHIOOpE HEKOTOPHIX [apaMeTpoB.
ITO CBA3aHO Npexje BCero ¢ orpaHH4YeHHOCTbIO COBPEMeHHBbIX 3Ha-
HHH Mo MexaHHamam oOMeHa H TOKCHYECKOro JAeHCTBHSI TAXeJablX
MeTaJJioB BooOllle H pPTYTH, B 4HacTHocTH. OaHakKo HeoOXOIHMOCTh.
yiKe CerojHs MpeaBHAETh Te€ MNOCJAeACTBHA, KOTOpbleé MOryT HMETh
MECTO MPH pa3JiIHYHBIX YPOBHSAX 3arpfa3HeHHs NPHPOAHOH Cpeiwl,
B H3BECTHOIl Mepe oNpaBAbLIBAIOT IPHMEHAeMbIH MeTOol.
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C. CMuproBs AHaaH3 BO3PACTHOR CTPYKTYPH [O3BOHOY-
HBIX HHBOTHBIX JF R S R e T e T R
C. Koputuu, H H. Coaomun OueHkH BHKHBaAEMO-
CTH H CEOROCTH PoCTa HYHCJACHHOCTH B NOnyTauHAX JIHCHLL
n3 [lpeaypanes u 3aypanbs :
I'' Mowuaxos. HabupateibHOCTb ﬂpU‘IbICJ!IH coboas B Ce-
BepHOM  3aypalibe 3ok
A, Jlykpanos O. CaibKoB. H3ﬁE{p3TE.‘IbHGtTh
OTJA0Ba (pYHKUHOHAJBHBIX TPYNN JECHBIX TMOJEBOK H ee
BJAHAHHE Ha OUEHKY JeMorpauueckoil CTPYKTYpbl 2
A Jlykbanos O @, Caasvkosn Banaune yposuad
YHCJEHHOCTH Ha YJaBJHBAeMOCTb JIeCHHX MOJEBOK .
C. Bezeas, 8 Eroposa, 3. T. Ilaorko. l{pu-
THYECKHE YPOBHH THMKeJAbX METaJJoB B OpraHHiMe rpbi-
3YHOB H OUEHKa COCTOAHHA NONYJIALHH :
Heranos UYncieHHocTs M pacipocTpaHeHHe BOJIKA B
[Mepmckoil o6GaacTH
bounapes K xapamcpncnihe pdmﬂcmemm BOJKOB
Aatas w wra 3anaaHod Cubupn .
Pamenckuii, H. I T'ypckui, M. T Masaos.
YBe/HueHHe pasMepoB OJHOBO3PAcTHHIX BOJKOB B XX Beke
Cuupuon, B. K. Tap6yson. Pasauuua B paiMe-
pax BOJKOB H3 pPa3HbIX PErHOHOB CTPAHLI H B 3aBHCHMO-
CTH OT NoJia H BO3pacTa MKHBOTHHIX
E. PamMmencknii. CBA3b oblled YHCJEHHOCTH, {|}E|3br umma
H pasMepoB NpHOLIJILIX Ha NpUMepe necua
H. beanser Crenedb COOTBETCTBHA 3KCNOHEHUHAJIBHOTO M
CTENeHHOro ypapHeHHH ANns OnNHcaHHA pocTa MOJOAH Kap-
TR B T = N N oy ek
H. Beases CooTHOWweHHe MeXAy AJHHOR H BecoM Tena
B OHTOCHE3C MOJOIAH Hapia . . s . : :
Bezeas, 0. T. AH:IpEﬂmKuH M H Kopuwysn
B. A. Chps{nu HK. K ponpocy oOueHKH nocjelcTBHI
JarpHIHeHHd BOJHBIX 3KOCHCTEM NPOMbBILJIEHHBIMH Ebiﬁp{}'
CaMH PTYTH
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BbIXOOIHUT B CBET

cOOPHHK Hay4YHBIX CTaTeH COTPYAHHKOB
HMuctutyTa 3KOJOrHH pacTeHHH H KHBOTHBIX
YHILI AH CCCP

JluHamMHKa NONYAAUHOHHOH CTPYKTYPH MEKONHTAKILHX H
amuonin, 7 n. g, Llena 70 xon.

B cGopuuke npeacTaBjeHsl pe3yJbTaThi MHOFOJETHHX HCcJe-
JIOBAHHIL NPHPOAHLIX NONYJAALUHH MKHBOTHHX Ypana. Paccmatpu-
BAeTCH H3IMCHYHBOCTE BHYTPHNONYJAUHOHHBIX TCpPYNNHPOBOK [0
MOpGhOIOTHYSCKHM, (PHIHOJOTHYECKHM H UHTOJOTHYECKHM MpH3HA-
KaMm, OUCHHBaAeTCHA poOJib 3TOH H3MEHYHBOCTH B JHHAMHKE CTPYRTY-
pbl H YHCAEHHOCTH MONYJAAUHI MJIEKONMHTAIOMWNX H aMpHOH.

PabGorel nmpeacraBasioT HHTEpEC A4S YYCHBIX-DHOJOTOB H CTY-
HeHTOB BY30B.

3aasku npucslaare no adpecy:

620169, Csepdaocsck, TI'CII-169, [lepsomaiickasa, 91,
PHCO ¥YHL AH CCCP
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