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INPEJUCJIOBHUE

Mano KoMy ceroaHs U3BeCTHO, 4To 14 cenrsadps 1954 rona Ha Toukom mo-
surode B OpeHOyprckoii 061acTi B Xo/ie€ BOHCKOBBIX YUEHHUH, [1€ y4acTBOBAJIO He
MeHee 45 ThicsAY 4esnoBek, B artMocdepe Ha BbicoTe 350 METPOB OT 3eMJIM ObLI
MPOM3BE/IEH B3PBIB AAEPHOT0 YCTPONWCTBA MOLIHOCTBIO OKO0J10 40 KMJIOTOHH B TPO-
TUJIOBOM 3KBHBajeHTe. HanmoMHI0, 4TO MOLIHOCTb MeYalbHO U3BECTHBIX aTOMHbIX
60M0, cOpolIeHHBIX Ha XUpocuMy M Haracaku, cocTapisiia OKojlo 26 KUJIOTOHH.

B 30He BnusHKMs Toukoro siaepHoro B3peiBa, HauMHas ¢ 1994 roga, 6onbM
KOJIJIEKTUBOM OpeHOyprekux (OpeHOyprekas rocy1apcTBeHHas MEAULMHCKAs aKa-
nemusi) U ekarepuHOyprckux (MHCTUTYT 3KOMOrMM pacTeHuid U )KUBOTHBIX YpO
PAH) yueHbIx Obl1a BbINOIHEHA CEPUsl PAANOIKOTOTMUECKUX UCCIEN0BAaHUI HazeM-
HBIX U BOJIHBIX 9KOCHCTEM, NMPOBEAEH LIUTOT€HETHYECKUI aHalu3 WHIANKAaTOPHBIX
BUJIOB MJIEKOMUTAIOLIMX U YEJIOBEKA, BbISABICHBI ()EHOT€HETUUECKHE HapyLIEHUs U
BPOJKIEHHBIE YPOACTBA Y MOJIEJIbHBIX BUJIOB KMBOTHBIX, MPOJI€NaHa PETPOCTIEKTHB-
Has DI1P-no3umerpus Ha smanu 3y6oB (MHcTUTYT Quznkun MetaioB YpO PAH) y
a0OPUreHHOro HaceNeHMs!, BKJII0Yask OUEBHLIEB SIEPHOTO B3pbIBA, OCYLECTBIEHbI
MEIMKO-3KOJIOTHUECKHE MCCIIe0BaHUs B UMIIAKTHBIX pailoHax OpeHOyprckoii 00-
nactu. B 1996 rony cocrosiach nepsasi HayuyHO-TNpakTuyeckas koHdpepeHuus «Me-
JIMKO-3KOJIOrMYeCKHe acnekThl Toukoro saepHoro B3pbiBay B I. OpeHOypre npu
noanep:xkke Aamunuctpauuu OpeHOyprcekoit oonact 1 OTMA, 1 ObLT BbITyIIEH
CcOOpPHMK TE€3UCOB AOKJIAZOB YYaCTHUKOB. [T0OIHOCTBIO pe3ysbTaThl OObILIEH YacTu
9TUX UCCNIEN0BaHUN 0ImyO/IMKOBaHbI B 1997 rofy B KHHUre «JKOJIOrO-réHeTUUECKUi
aHaJIM3 OTHAJIeHHbIX nocieacTBuil ToLkoro sinepHoro B3peiBa B OpeHOyprekoii 06-
nactu B 1954 rony (daktsl, Moaenu, runotesbl)». KHura, u3nanHas npu noauep-
s)kke MexayHapoaHoro ¢ponna Ixona JI. u Katpun T. MakapTypoB HEOOIbIIMM
TrpaxoM (200 3K3.), BbI3BaIa OONBIIOI HHTEPEC HE TONBKO y TPOhEeCCHOHAIBHBIX
9KOJIOTOB, HO U y HaceJeHUsl YpallbCKOro peruoHa. B TeueHue rona usnaHue cra-
J10 Gubnuorpaduueckoil peaKoCThIO.

B 2000 romy npu ¢puraHCcOBOI momaepxke MexayHaponHoro ¢poHma [Ixo-
Ha J1. u Katpun T. MakapTypoB MoAroToBjieHa U W3aaHa HoBasl kHura «OtaaneH-
HBIE 3KOJIOTO-TeHETUYECKUE MOCIEACTBUSA paMallMOHHbIX UHUMAEHTOB: ToUKui
snepHblii B3pbIB (OpeHOyprckas oonacte, 1954 r.)», koTOpas SBJISETCS CEpbe3HO
JIOTIOJTHEHHBIM Mepen3aaHueM MpeablayLeld KHATH U BblIyLieHa TupaxoM 400 3k3.
[Tonmy4yeHHble qaHHbIe 00 OTAAJECHHBIX 3KOJOTHUYECKUX M F€HETHUYECKUX MOCTeN-
cTBUAX TOLKOTO SA€PHOTO B3pbIBa MMEIOT OOMBLIYIO COLMATIbHYIO U HayUHYIO 3Ha-
YUMOCTb JUI HaceJIeHUs! HECKOJIbKMX pernoHoB tOxkHoro Ypana (OpenOyprekas u
YensabuHckas obnactu, Pecnybnuka baikoprocTan), a Taroke 1uis sxureneit Cep-
JUTOBCKOH 0051acTH, 4epe3 KOTopyto npoiuen BoctouHo-YpalibCKuii paanoakTUBHBIN
cnen u Komu PecnyOnuku, Ha TeppUTOPUN KOTOPOH MMEIOTCSA 30HBI C BBICOKUM
€CTECTBEHHBIM PaJAHOAKTUBHBIM (POHOM.




IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

ITpu nonaepx ke TOro ke rpanta MexayHapoaHoro donna Jxona J. u
Katpun T. MakapTypoB B MHCTUTYTE 3KOJIOTUM PACTEHUI U )KUBOTHBIX Ypasib-
ckoro otnenenus PAH ¢ 30 okta6ps no 2 Hos0ps 2000 roaa cocTosinace Mex-
pernoHanbHas HayuHast KoH(epeHus «I[1pobaeMbl OTHaTeHHBIX SKOJIOro-reHe-
TUYECKUX MOCIEACTBUI paAuallMOHHbIX MHUMACHTOB: TOLKMI saepHBIH BPbIBY.
B pa6ote koHpepeHUUH C HAyUHBIMU JOKIaAaMU, B JUCKYCCUSAX U Ha 3acea-
HUsAX ydacTBoBanu 6osiee 100 uenorek u3 10 roponoB Poccuu, npencraenisto-
mue 20 pa3TMYHBIX HAyYHBIX WHCTHTYTOB U BY30B. Ha koH(pepeHInn ObIIH
00CyKAEHBl PE3YJIbTAThI 10 CJAEAYIOLIUM OCHOBHBIM HalpaBIEHUsAM UCCIEN0BaA-
HUI1: paAMO3KOIIOTMYECKHI U XUMUUECKUH aHATM3 COCTOSHUS Ha3eMHbIX U BOA-
HBIX 9KOCHCTEM B 30HaX paJMallMOHHBIX MHUUAEHTOB; METO/bl PETPOCIEKTUB-
HOM OLIEHKH MOMIOIIEeHHbIX 103; DIIP-no3umeTpus; npoliaemMbl OTHATEHHBIX
MOCIIEACTBUM XPOHUIECKOTO OOTyUeHNs B MajbIX 403aX: (U3NOJIOTHUECKHE,
LUTOreHETHYEeCKHE U (EHOreHEeTUUYEeCKHe acMeKThl; MEINKO-3KOJOTMuecKue
uccrienoBaHus B pailoHax, 3aTPOHYThIX TOLKHUM s1€PHBIM B3pPBIBOM.

HauGonpiuii uHTEpEC BeI3BaNU J0KIaabl OpeHOYpPrcKUX YUEHbIX OTHO-
CUTENBHO COCTOSIHUS 3A0POBbS HAaceNeHUs U, B OCOOEHHOCTH, 310POBbS AeTel
B MMMaKkTHBIX 30HaxX OpeHOyprckoit obnactu. I[Ipodeccop OI'MA, n.M.H.
B.M.BoeB u ero kosutern ooOHapy kUil pocT ynciia 3a00eBaHuil Y HOBOPOXKICH-
HBIX: YBEJIMUEHHE BPOXKIEHHBIX aHOMAJIUI Pa3BUTHUS, BPOXKAEHHBIX THEBMOHUI;
BHYTPHUMATOYHOM THIOKCUU M acPuKcuu npu poaax. BpoxkaeHHble aHOManuu
nocturatot 22,1% B CTPYKType CMEPTHOCTH HOBOPOXKAEHHBIX. ABTOpPBI OTMe-
YarT JOCTATOYHO BBICOKUH YpPOBEHb 00lIEl CMEPTHOCTH HACEJIEHUS UMIAKT-
HBIX paliOHOB, KOTOPBIH BbIlIE YEM y CEJIbCKOrO HAceJeHUs APYruX paioHOB
OpeHOyprckoii 06J1acTH U MpEBbIIAET 3TOT Nokasaresb 1no Poccuiickoit dene-
pauuu B LesoM. B To :xe BpeMs CMEPTHOCTb HACEJIeHUs 3a CUET 3710KaueCTBEH-
HBbIX HOBOOOpa3oBaHuii ypenuuuiack ¢ 1960 no 1998 Gonee uem BaBoe.

Kpome nocnenctuil Touxoro sAepHOro B3pbiBa 00CYAKIaIUCh CXOAHbIE MPO-
671eMbl U1l HEKOTOPBIX APYTUX MECT, MOABEPrIIUXCS paJAdaLlMOHHBIM HHLMASHTAM,
BKJIt04Yas YepHoObUIbCKYIO aBapuio (K.0.H. A.C.bapaHoB u wi.-kopp. PAH, npod.
B.M.3axapoB, Mocksa), Cemunanarunckuii nonuron (FO.K.I'anakrnonos, Hoeo-
cubupck), BocrouHo-Ypanbckuii pagroakTuBHbli cien (4.6.H. H.M.JTrobarieBc-
kuii, Exarepun6ypr; k.6.H. O.B.Tapacos, k.T.H. A.M.Cmarun, O3epck; K.0.H.
E.A.lllumkuna, YenssOUHCK U Ipyrue) ¥ TEpPUTOPUN C BHICOKMM €CTECTBEHHBIM
paauoakTUBHBIM ypoBHeM (K.0.H. O.B.EpmakoBa, JI.A.bauibikoBa, ChIKTbIBKap).
Psin noxnianos ObLT MOCBSAILEH OYEHb BayKHOI TEOpETUUECKOH mpodieMe oTaaleH-
HBIX MOCTIEACTBUIT 00Ty4eHMs B HU3KMX J103aX )KMBBIX CUCTEM Ha Pa3IM4HbIX yPOB-
HAX opraHmsauu (npodeccop B.C.Besens, 1.0.H. A.I.Bacunses, k.0.H. .A.Bacu-
nbeBa, npod. D.A.'mnesa, 0.60.H. O.A.XKuransckuii, Ekarepun0ypr; a1.6.H. 5.B.Te-
croB, E.A.JloruHosa, [Tepmb). Oco6oe BHUMaHHE ObLIO YyIEJIeHO 00CYKAESHUIO
COBPEMEHHBIX METOAOB peTpocneKTUBHOM DITP-no3umMerpun Ha 3yOHOI amManu




[PEJUCJIOBHE

(C.H.basukun, ExarepunOypr; k.6.H. JI.A.lllumknHa, Yena6MHCK) U OLIEHKe MOIIo-
LIEHHBIX 103 y oueBuaueB Toukoro saepHoro B3peiBa (/1.B.VBaHOB, K.(.-M.H.
A.A.Pomantoxa, 1.0.H. A.I.BacunbeB). [1aBHbIii iMMyHO0T CBEpAJIOBCKOM 00a-
cty 1.M.H. M.A . Ty3aHknHa caenana o4eHb HHTEPECHBIIN TOKJIAJ OTHOCUTENBHO Mep-
CHEKTUB UIMMYHHOTO 3[10pPOBbs FOPOJACKOro HaceneHus: CBepAIOBCKO# 00acTH.

ITockonbKy Ha KOH(EpEeHINH OBUIO MPEICTaBIeHO MHOTO HOBBIX JAaHHBIX, HE
BOLIEIIMX B YMOMSHYTOE BbIlI€ NEpEeU3aHne KHUTM, HAMHU NPUHATO pelleHue
JIOTIOJIHUTENBHO OIyOIMKOBaTh COOPHUK U30PAHHBIX MaTepHanoB KOHGEpEHLUH B
BUJIE KPaTKUX cooOleHui. B cuity Toro, 4to coobueHus 6bu1d pa3Horo oobema u
JleTanu3aly, pelakTop NPUHA PELIEHHE COXPAHUTb OPUTHHAIIBHYIO CTPYKTY Py U
ABTOPCKHUI CTHIIBE O(OPMIICHUS PadoT.

Mpi 6narogapum MesxxayHapoaHblit pona Ixxona JI. u Katpun T. Makapty-
POB 3a MOIEPKKY B MPOBEICHUN KOH(PEPECHIINN 1 MyOJIMKALIUY €€ MaTepHaoB.

VYueHble, NPUHSABLIME YYacTHe B paboTe MO M3YyUYEeHHIO OTAANEHHbIX Mocen-
cTBuil TOLKUX MCMBITAaHUHA SAEPHOTO OPYKHA, HAAEKOTCS, YTO MOJYYEHHbIE MU
JIaHHBIE CMOTYT NOBIUATE Ha pemeHne [IpaBureascrtBa P® 0 Bo300HOBICeHHHU
¢unancupoBanus @UII «O3n0poBieHHe IKOIOrHYeCKOi 00CTAHOBKH M Hace-
JieHus: OpeHOyprekoii 06JacTH». DKOJIOTY PaCCUUTHIBAIOT TAKXKE HA MOIAEPIKKY
Anmunuctpauun OpeHOyprekoit o0nacTy, kKoTopas Bceraa ¢ NyooKUM MOHUMAaHU-
€M OTHOcuJIach K peleHuto Touxoi npo6nemsl. Tonbko coBMecTHble yeunus [Ipa-
BuTenbcTBa PO, Anmunucrpauuu OpeHOyprckoil 001acTu U y4eHbIX 9KOJIOrOB
MO3BOJIAT PELIUTh HACyIIHbIe MPOONeMbl peadUIUTaLUK HACeICHUS U OKpYXKato-
nie cpeasl B palloHax, MOCTPaJaBIIUX OT TOLKOro SAEpHOro B3pbiBa. [IoCcKonbKy
B MOCJIEIHME IOkl HEraTUBHbIE JeMorpaduueckue NpoLecchl HapacTatoT, Heo0Xo-
AUMO Lie/leBoe BblIedeHUEe KUTeJsIM Handojiee MOCTPAJABIINX OT B3pbIBa
PaiioHOB COLHMATBHON U MeIULIMHCKOII KOMIIEHCALIUY.

0.6.n. A.I'' Bacunves
HOPwK YpO PAH




PEHIEHHUE

MexpernoHaabHoil Hay4Ho#i kKoH(pepeHunn «IIpobaembl oTAaIEHHBIX
IKO0JI0r0-TeHeTHYeCKHX MOCIeCTBHIl PATNALIMOHHBIX HHIHIEHTOB:
Toukwuii ssnepHblii B3pbIBY, 30 okTsA0ps-2 Hos6pst 2000 roga (ExaTepunoypr)

B HucruTyTe 5K0JI0rMM pacTeHUid U AKUBOTHBIX Ypaiubckoro otaeneHus PAH ¢
30 okts0ps mo 2 HostOpst 2000 r. cocTosmace MexpernoHaabpHas HayqHast KoH(pepeH-
must «IIpobaemMsl oTIaNeHHBIE YKOIOTO-TEHETHUECKUX MOCIEACTBUI PaaraoHHBIX
MHUUIEHTOB: Toukuii inepHblil BPBIBY.

14 cents6ps 1954 rona na Torkom nomurone B OpeHOyprekoit 001acTy B X011 BOM-
CKOBBIX YYEHMIA, [JIe y4acTBOBAIO HE MeHee 45 ThICSY Yel0BeK, ObLT POU3BE/IECH B aTMOC-
(epe Ha BbicoTe 350 METPOB OT 3eMIIM B3PBIB SIEPHOTO YCTPOHUCTBA MOIITHOCTHIO 0KOJIO 40
KUJIOTOHH B TPOTHJIOBOM SKBUBAJICHTE. B mocienHee necaruierue B pailoHax, NPUMbIKa-
to1ux k Tolikomy cliey, 3aMeTHO BO3pociia JAeTckas 3a00J1eBaeMOCTb, TIOHU3UIICS NMMYH-
HBIH CTaTyC y B3pOCIBIX M JIETEH, YBEIUUMBAIOTCS CITy4au OHKOJIOTMYECKUX 3a00IeBaHUIA.
ITockonbKy B HacTosilee BpeMsl yPOBEHb paJMallii B 30HE B3pbIBA HEBBICOK, & XUMHUYEC-
KO€ 3arpsi3HEHUE CPEZIbl He MPEBBIIAeT HOPMY, BOSHHKIIA HEOOXOIMMOCTD MPOBECTH OLIEHKY
BO3MOXHBIX OTJAJIEHHBIX YKOJIOTO-TCHETHIECKHX TTOCTIEICTBUIT B3PBIBA.

Cotpyanuky MHCTUTYTa 9KOIOTHH PACTEHUI U )KUBOTHBIX YPAIbCKOTO OTIENe-
Hust Poccuiickoit AkageMuu Hayk COBMECTHO ¢ Koyieramu u3 OpeHOyprekoit rocynap-
CTBEHHOT MEMIIMHCKO akaJeMUH MTPOBOIST MHOTOJIETHIE KOMILIEKCHBIE MCCIIE0Ba-
HUSl OTJIAJICHHBIX SKOJIOr0-TeHETUYECKUX U MEJIMKO-Onoorndeckux rnocueacrsuit Tor-
KOro siiepHoro B3pniBa B OpeHOyprekoid obnactu, HauuHas ¢ 1994 rona. Hacrosimas
KOH()EepEeHIMs MOBOIUT UTOT'H 3TUX PabOT.

B pabore koH(pepeHInH ¢ HayuYHBIMH JIOKJIaJaMH1, B IUCKYCCUSIX M Ha 3ace/laHu-
sx yuactBoBasii 107 yenoek u3 10 roponos, npexacrasistoimue 20 opranuzanuii. B kon-
(pepeHIN IPUHSIIN y4acThe yueHble Ypabckoro perrnoHa n3 ExarepunOypra, 3apevHo-
ro, Hmwknaero Taruna (Cepanosckas o6macts), Uensouncka, O3epcka (HYensOuHckas
o6macts), [lepmu, CoixteiBkapa (Pecmyomnka Komu), Openbypra, a Takxke MOCKBEI 1
Hosocubupcka. [IprcyTcTBOBaMM TakkKe pernOHaNBHBIE aAMIHUCTPATHBHBIE JOHKHOC-
THBIE JINIIA, )KYPHATUCTBL, HAYYHBIE COTPYTHUKHY, aCTIUPAHTBI, TTPETIOAABATENN U CTYICHTEI
ypainbckux BY308. Beero 6b110 3acimymiano 30 mieHapHBIX U CEKIIMOHHBIX JOKJIAIOB MO
CJIETYIOIINM OCHOBHBIM HAMpPaBICHUSIM:

e PaanosKoJ0ru4eckuit ¥ XUMUYECKUIT aHaJIu3 COCTOSIHUSI HA3EMHBIX M BOJHBIX
SKOCHCTEM B 30HaX PaJMaLMOHHBIX MHIMIEHTOB.
MeTozbl peTPOCIEKTUBHON OLIEHKH MOTIOMIEHHBIX 103. DIIP-103uMeTpust.
[TpoGieMbl OTAAICHHBIX MOCIEACTBUI XPOHUUECKOTO OOIYUeHHs! B MAJIBIX J103aX:
(pU3MOJIOTHUECKUE, IIMTOTCHETHYECKUE U (PEHOTEHETHUECKHUE ACTICKTBI.
e MenuKo->KOJI0THYECKUE UCCIEA0BAHNS B paifoHax, 3aTPOHYTHIX TOIKUM sSAepHBIM
B3PBIBOM.
Ha xoH(epeHtmm akTHBHO 00CYKIaTNCh Pa3INIHBIE ACTIEKTHI OTIATCHHBIX MOCIE-
cTBHit Tolkoro sIIepHOTo B3phIBA, @ TAKKE APYTHX PAAUAMOHHBIX MHIMAECHTOB. Hanbomn-
Wi MHTEPEC BBI3BAJIM JI0KJIA/1bI OpeHOYPrcKUX Y4EHbIX OTHOCHTENBHO COCTOSHUS 310pO-
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PEIIEHNE MEKPETHOHATLHOI HAYYHOIT KOHOEPEHIIIIL...

BbsI HACETICHUSI U, B 0COOCHHOCTH, 3I0POBBSI JIeTeH B MMIMAKTHBIX 30HaX OpeHOyprckoit 00-
sacti. OOCY>X Iy CXOMHBIE MPOOIEMBI U TSI HEKOTOPBIX APYTHX TEPPUTOPUHA, TOIBEPTIIIHIX-
sl paIMAllIOHHOMY BO3JEICTBHIO, BKIIOYast UepHOOBUTECKYIO aBapuio, CeMUanaTuHCKIiA
MOJMroH, BocTodHo-Ypaieckuit panirioakTUBHEI CIIEI ¥ TEPPUTOPUN C BHICOKAM €CTECTBEH-
HBIM PaJMOAKTUBHBIM YPOBHEM. Psi 10K1a10B OBLT TOCBSIIEH BAYKHOM TEOPETUUECKOIT TPO-
OJeMe OIEHKHM OTAAIEHHBIX TTOCIEICTBHIT 00MyUeHNsT )KUBBIX CHCTEM B HU3KHX J03aX Ha
Pa3IMYHBIX YPOBHSX opranuzaiui. Ocodoe BHUMaHUE ObLIO YIEIEHO 00CYKICHUIO COBpe-
MEHHBIX METOJI0B perpocrekTrBHoi DITP-103uMerpun Ha 3yOHO# SMalu.

3aciyiaB 1 00Cy/IMB TIPEICTaBICHHbIC Ha KOH(EPEHIIMY MaTepHallbl, U MPEKIIE
BCEro, YYUTBIBAs HAMETHBIINICS B MOCIIEIHEE AECATUIICTHE 3aMETHBIN POCT JETCKON
3a00J1€BaeMOCTH, CHIKEHHE UIMMYHHOTO CTaTyca y B3pOCIIBbIX U JIETeH, a TaKXkKe yBEJH-
YEHHE CITy4acB OHKOJIOIMYECKHX 3a00JIeBaHUIl B 30HE MOTEHIMAILHOTO BO3IEHCTBUS
UCTBITaHN# saepHoro opyskust B 1954 roxy Ha Touxom momurone B OpeHOyprckoif
001acTH, y4aCTHUKY KOH(EPEHIINH MOCTAaHOBUIIN!

1. Hanpasuts IIpaButenscrBy Poccuiickoii @enepanyu, a Taxoke AIMUHUCTPALIUU
OpenOyprckoii obnacTi oOpaleHre 0 HeOOXOMUMOCTH CKOpEHIero odecreyeHus peadu-
JMTALMOHHBIX MEPOTIPUSTHIA 110 03/10POBJICHHIO HaceeHUs paiioHoB OpeHOyprekoii ooia-
CTH, TIOCTPAJABIIMX OT TOLKOro sI€PHOT0 B3phIBA U €r0 OTAATICHHBIX MOCIIEICTBHA.

2. Ilpocurs IlpaBurenscrBo PO Bozo6HOBHUTE puHaHCHpoBanue DenepalibHOi
LeJIeBOM TporpaMMbl «O310pOBIICHUE 3KOJIOTHYECKOH 00CTaHOBKM 1 HaceseHus OpeH-
Oypreckoit obnmactiy, npuHsToi B 1996 rony, U B pamMkax 3TO# MporpaMmbi:

e cosnark locynapcrBenHslid Peructp nun, noctpagaBmux oT ToIKoro B3pbiBa, st
MIPOBEACHUS HAyYHO 000CHOBAHHBIX PEAOMINTALMOHHBIX MEPOTIPUITHIL 1 pele-
HHS BOIIPOCA O BO3MOXKHOM rOCYIapCTBEHHOM KOMIICHCALIMH, aHATIOTMYHO TOMY,
KaK ATO CJIETaHO JJIsl JIUILL, IEPEHECIHINX aTOMHbIE GOMOAPAUPOBKH B XHUPOCUME U
Haracaku u aBapun Ha YepHoObIIbCKO#T ADC;

®  [IPOBECTH JACTAIBHYIO PAJHAMOHHYIO ChEMKY MECTHOCTH, BKJIIOYAIOILYIO aHAJIN3
coJlepKaHusi B BOJIE, ITOYBE M OPraHU3MaxX PacTeHMit U )KUBOTHBIX PAJIMOM30TOIIOB
TULyTOHUS, LIE3UsI, CTPOHIIUS U OSPUIIINS C LIEIIBIO BBISIBICHUS BOSMOMKHBIX 04aroB
JIOKAJILHOTO 3arpsi3HEHUs B HA3EMHBIX M BOAHBIX SKOCHCTEMAX;

®  OpraHM30BaTh CHCTEMY SKOJIOrO-FeHETHYECKOr0 MOHUTOPHHIA, OCHOBAHHOTO Ha 11U~
TOrCHETUYECKOM U (h)EHOTCHETHUECKOM aHaJIM3€ OIS MHIMKATOPHBIX MOJIEIIb-
HBIX BUAOB MJICKOIMTUTAKOIINX B 30HC IIOTCHIMAJIBHOI'O BIIUSTHUA TOL[KOFO AOCPHOTO
B3PbIBA, Ul MHAWKALMU U IIPOTHO3UPOBAHUS €0 OTIAJICHHBIX MOCIICICTBUM;

®  PEKOHCTPYMPOBATH KapTy PacHpeIescHus! IOMOMIEHHBIX 103 711 MECTHOTO HACEeIICHMS
T0 JaHHBIM peTpocrekTuBHoi DI IP-no3nmerprn Ha SmMam 3y60B oueBHLEB Torkoro
B3PBIBA 1 OKOHTYPHTH HanOoee MocTpazasIye paiioHsr OpeHOyprekoit o6macTy;

° pacmiipyuTh MEIUKO-IKOJIOTUICCKUC UCCIICIOBAHNUS HACCJICHUS B SHHHCHTpaHLHOﬁ
30HE M UMITAKTHBIX paifioHax B0Jb TOIKOro pajoakTHBHOIO CIIEA C LIEIIbIO BbISIB-
JIEHUs! OTIAJIEHHBIX PaJUallMOHHO-UHIYIIMPOBAHHBIX CTOXACTUYECKUX 3(PdeKToB,
BKJIIOUAs LIUTOT€HETMYECKUIA 1 IMMYHOJIOTMYECKNI MOHUTOPUHI HACEJICHHUSL.

Pemenne koHdpepeHIMU ObUIO MPUHATO €€ yYaCTHUKAMU Ha 3aKJIIOUUTEILHOM
3acenanuu 2 Hos10ps 2000 roxa.




WCCJETOBAHUE BOAHBIX DKOCUCTEM B PAUOHE
TOHNKOI'O PAIMOAKTHUBHOI'O CJIEJA
B OPEHBYPT'CKOM OBJIACTH

M.sl.YUeGoTuna, A.B. Tpane3nukos, I1.1.FOwmkoB, B.IL.I'yceBa
Huemumym sxonoeuu pacmenuii u scusomnolx YpO PAH, Examepunbype

PaGoty BeinonHsanu B 1994 r., uepes 40 net nociue ToLKoro s1epHOro B3pbl-
Ba. OObEKTaMH MCCEN0BaHUs CIY>KUIIM NPYAbl, BOAOXPAaHUIMLIA U PEKU B paiio-
He npeanonaraemoro TPAC (Maxoska, [TpoHbkuHo, Kun3enbka, Toukoe, ['paues-
ka, Kupcanoska, CynTakail, Po:xx1ecTBEHKa) U Ha yCJI0BHO KOHTPOJILHOM TEPPUTO-
puu (ITaBnoBo-AHTOHOBKA, HM>kHEKkpucTanka, JIMUTprueBKa).

Tabnuya 1.
Konyenmpayus *°Sr u 7Cs 6 6ode obcnedosannoix pex u npyooe
na meppumopuu Openbypeckoii obnacmu, br/m’

Mecrto orbopa mpo6 Bogoem Sr, bl | B7Cs, Brad | 3H, B/’
TTynxTter Ha Tepputopun TPAC
1. Maxoska npya 18 H/0 0,9
4. [TpoHekrHO npya 21 8 2,1
1. Kumsenpka BOJIOXPAHMJAIIE HA P. 21 H/0 4.8
OnbxoBKe
Toukoe p- Tok — — 52
1. ['pageBka TIpyA 23 5 4,1
1. Kupcaroska p. Copouka 31 8,5 2,6
1. Cynrakait TIpaBbIi IpuTOK p. Tok 45 3,1 2,9
1. PosxecTeenka p. Hets 80 6,2 0.4
KonTpombHbIe TyHKTBI
1. IT—AnToHOBKA neBbli nputok p.Camapsl 29 H/0 2,1
1. Kpucranka nipaBbIi IpuTok p.Tok 10 H/0 0,3
1. JImutprenka BepxoBbe p. Tok 15 8 6,3
T. 3apeqHbIit BepxoBbe benospckoro 44 42 10-15
CBepAJI0BCKOi 00J1. Bogoxpanumina 1o 1990
T.
Jomnycrumas 45 000 96 000 30 000

KOHIOEHTpar|s A
NUTBEBOH BOABI (MO
HPB-96)

B ykazaHHBIX BOIHBIX 9KOCHCTEMax oTOMpaii Boay (ro 60 J1 B IByX MOBTOp-
HOCT$X), BOAHbIE pacTeHus (1o 2-3 Kr CbIPOil Macchl B AByX-TPEX MOBTOPHOCTSX)




TICCJTEJOBAHIE BOAHBIX JKOCHCTEM B PAIIOHE TOIKOT ...

W WINCTbIE JJOHHBIE OTIIOKEHHS 110 ITyOuHe Mpoduiis rpyHTa vyepe3 Kaxasie 10 cMm.
AHanus npo6 Ha conepkanue *’Sr MpOBOANIM PaAHOXUMUYECKUM MeToaoM, 'Cs
OMNpPEENSUTH Y-CIIEKTPOMETPHUECKIM, *H — CLIMHTHIUIALIMOHHBIM, & MUKPO3JIEMEH-
Tl — CHEKTPOMETPUUECKUM METOaMH.

Kak rnokasao ucciieioBaHue, coaepkaHue BceX TpeX paanoHYKINIOB B BOJIE
obcneayemMoro permoHa B Hactosiiee BpeMst HeBenuko. Konuenrpauus *H B pas-
JIMYHBIX TOYKAX HAOJFONEHMH He npeBbiana 6 bK/J, 4To MPUMEPHO COOTBETCTBYET
YPOBHIO TeXHOreHHOro (oHa. KoHuenTpauus *Sr Bapeupyer ot 10 1o 80 bk/m?, a
137Cs — ne npessiaet 10 Bx/ M°. Cpennee coneprkaHue paguoHyKJIHAOB B BOJE
obcnenyeMbIX BOAHBIX 3kocucTeM B OpeHOyprekoii 00iacTi 0ka3anoch HUKE, 4eM
B BepxoBbe benospckoro Bogoxpanunuia (r.3apeunslii CBepu1oBCcKoil 0baacTy),
BBIOPAHHOTO HAMU [UIst cpaBHeHHs. OHO Tak)Ke Ha HECKOJIBKO MOPSIIKOB BEJHYUH
HIDKE T0MycTUMOM KoHeHTpauuu “H, *°Sr, *’Cs B nuTbeBoil BOsie, COMIACHO MpPH-
HATBIM HOpMaTuBam (Tabam. 1).

KonueHrpauus *’Sr B BOZHBIX pacTeHUsX oOcienyeMoit tepputoprn OpeH-
Oyprckoii obacTi BapeMpyeT B mpenesax ot 7 10 65 bk/kr, a ¥’Cs — ot 2 10 43
BK/Kr cyxoit Macchl. DTH MOKa3aTell BIOJHE COMOCTABUMBbI C aHAJIOTMYHBIMU pe-
3yasratamMu no benospckomy BopoxpaHunuuty (Tadm. 2).

Tabnuya 2.
Konyenmpayus *°Sr u *’Cs 6 600nvix pacmenusix pex u npyoos
Openbypeckoii obaacmu, br/ke cyxoil maccol

Mecro or6opa npo6 Bonoem Bun pacrenns ‘ %y ‘ B7Cs

[TyukTe! Ha Tepputopun TPAC:

1. MaxoBka pyxn poro3 18,3476 | 1,2+0,1

prect rpebeHvaThIH 30,6+6.,6 8,9+0,5

1. TTpoHbKMHO npya paect rpeGeHyarbi 34,5£9,8 | 4,909

1. Knnsennka BOJIOXPAaHWIINLIE HA p. | pAecT rpeGeHyarsbiit 21,3+4,5 2,240.8
OnbXoBKe

1. I'paveska npyn JIIOTHK 25.,5£16,0 | 3,2+0.,5

MOBEPXHOCTHO mia- | 24,3+4.5 6,4+1.4
BAIOLIME PACTEHUsI

1.Kupcanoka p- Copouka poro3 17,5£2,9 | 3,4£0.6
1.PoxiecTBeHka p. Herp psicka 223+1,8 7,1£1.8
KoHTpoIbHBIe MyHKTHI

1. TTI-AHTOHOBKA nesbiii nputok p. Cama- | knagodopa 65,0£25,4 | 43,4+0,8
pel

1. Kpucranka npasblif mputok p. Tok KyOBIIITIKa 74+£2,0 2,8+1,1

T. 3apeuHslit BepxoBre benosipckoro | paect rpebeHuarslit 14 18

CBepy10BCKO# 0041 BOJIOXPaHMIINLIA 1o | knanodopa 48 21
1990r. npoumne pacTeHus 11-70 30-113




TIPOBJIEMBI OTJIAJTEHHBIX 9KOJIOT0-IEHETHYECKHX TTOCTECTBHIL...

Tabnuya 3.
Konyenmpayus *°Sr u ’Cs ¢ donneix omnoscenusix (caiou 0-10 cm) pex
u npyoos Openbypeckoti obnacmu, br/ke cyxoil maccol

Mecto ot6opa pod Bomoem 90y 7¢s
Tlynxrel Ha Tepputopun TPAC

1. MaxoBka npya 10 8,243,0
1. [TpoubkuHO npya 12,4+0,7 8,9£1.,6
1. Kunsenpka BoloXpaHIHIE Ha p. OIbX0BKe 3,1 18,9+1,2
1. 'paueBka pya — 7,715
1. Kupcanoska p. Copouka — 7,2+1,3
1. Cynrakait npuToK p. Tox 13,3+6,7 5,3%1,2
1. PoxpaecrBenka p. Hets 22.8+11,2 8.,9+3,0

KonTtponsHbIE MYHKTHI

1. [1—AnToHOBKa neBsIit npuTok p. Camapst — 7,3£2.5
1. Kpucranka npasbiii mpuTok p. Tox 16,4 -

1. imutpueska BepxoBbeE P. Tok 15,3+6,2 —

r. 3apeuHbIi BEPXOBBE Benospckoro 18 52
CBepanoBcKoii 0071 Bojoxpanmmma 1o 1990 r.

ConepxaHue UCCIIeAyeMbIX PaAHOHYKIIUIOB B UIUCTBIX JOHHBIX OTJIOKEHH-
ax HeBenuko. KoHueHTparus *’Sr 61mM3Ka K TaKOBOM AJist TPyHTOB Benospckoro
BOIOXpaHmwnia, a 3’Cs — 3aMeTHO Hike (Tabi. 3). MccienoBanuie BepTUKATIBHO-
ro pacrnpeneseHusi palloHyKIWAOB MO MyOHHE IPyHTa MO3BOJMIO BBIBUTH /Ba
THNa pacrnpeaeneHus. [1epBblii TUI XapaKTepu3yeTcs MOBBILLIEHHBIM COIepKaHuEeM
TOr0 WM MHOTO U30TONA B BEPXHEM FOPU30HTE U MOCIEAYOLUM CHUKEHUEM €r0
KOHLIEHTpALUK ¢ ITYOUHOM. /1711 BTOpOro Tuma pacnpenesieHus XapakTepHo Bo3pa-
CTaHUe CONepXKaHus palMOHYK/IMIA Ha onpeneneHHoi ryoune (10-20, 20-30 unu
30—40 cm). Yaie Bcero B OJHOM M TOM K€ BOJOEME BCTpeYaIrch Npouiu ¢ 000-
MU TUMaMU pacrpenesieHns, npuiyeM Kak Ha tepputopun TPAC, Tak v Ha yCIIOBHO
KOHTPOJIbHOI TeppuTopun. C Hallei TOUKM 3peHus, TaKo XxapakTep pacnpenesne-
HUs PaJUOHYKJIMIOB HE CBs3aH C BIUSHUEM TOLKOro B3pbIBa, a 00BACHIETCS, CKO-
pee BCEro, CJIOUCTOCTEIO M NIECTPOTOM JTOHHBIX OTIOKEHUIA M UX Pa3InYHON COp-
OLMOHHOM CIOCOOHOCTEIO.

B uccnenyembix BOAHBIX 3KkocucTeMax OpeHOyprekoil 00/1acTi 00Hapy KEHbI
MOBBILIEHHBIE KOTMYECTBA MUKPO3/IEMEHTOB. B 4acTHOCTH, BO BCEX MecTax oTbopa
npo06, 3a uckmoueHueM Kpucranku, conepakanue Mn B Boge B 5-10 pa3 npesslinaeTt
[TAK ro sTomy anemeHTy. B GosblnHCTBE Touek 0TOOpa npod HabIroaaTCs Tak-
ke noBblLIeHHble KoHueHTpauuu Ti, Cr, Co, Zn B BoAe, NPEBbILIAIOLINE 3HAYEHUS
ITAK B HecKkosbKo pas.
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TICCJTEJOBAHIE BOAHBIX JKOCHCTEM B PAIIOHE TOIKOT ...

Tabnuya 4.
Coodepoicanue XuMuyeckux >1eMeHno8 6 UTUCIbIX OOHHBIX OMIONCEHUSAX PEK

u npyooe Opendypeckoii obnacmu, me/2 cyxoti Maccol

Mecto ot6opa Bonoem Mn Cr Co Ni \% Ti
po6
1. MaxoBka pyn -1, 0,5-1,5 | 0,01-0,05 | 0,07-0,5 0,1-03 | » 10
1. ITponskuHO | ipyn -1, 0,5-0,7 | 0,01-0,03 0,1-0,7 0,05-0,3 | » 10
1. Kunsenska | BomoxXpaHH-
JIHLIE Ha 1-1,5 0,5 0,01-0,02 | 0,07-0,1 | 0,07-0,3 | »10
p-OnbxoBke
1. I'paueBka Tpyn 1,5-3 | 0,3-1,0 | 0,02-0,07 0,1-0,7 0,2-0,7 | » 10
n.Kupcanoska | p. Copouka 1-1,5 | 0,3-1,5 | 0,01-0.05 | 0,07-0,5 | 0,07-0,7 | > 10
n.Cynrakai nputok p. Tok 1,5 0,7 0,05 0,05 0,05-0,07| » 10
APorgect- | p. Her 152 | 05-1.5 | 0.01-0.03 | 0.02-0,03 | 0,01-02 | »10
BeHKa
ATla10BO= | 1€Bblit IPHTOK | 5| (3 05| 001-003 | 01-03 | 01-03 |10
AHTOHOBKa p. Camaps!
AKpuerarka | mpasvifi npu- |y 5 3105 031 001003 | 007 03 |[»>10
Tok p. Tok
AJIMHTPHEBI | BepXOBbe 1,5 (0507 003 0.1-0,3 0.5 |>10
p.Toxk
TT/IK anst CyrauHUCTBIX
¥ TTHHUCTHIX TIOYB 1,5 0,2 0,05 0,05 0,15 6
(Ypanbckuii peruoH)
TTJAK as1st AOHHBIX OTI0KEHUH _ 0.1 0.019 0.044 0.056 _
(Hopserus) i i i i

JInd OLeHKHM KOHLIEHTPALUH MUKPOAJIEMEHTOB B MJIMCTBIX JOHHBIX OTJIOXKE-
HUAX UCCIIENlyeMbIX BOAHBIX 3KOCHCTEM Mcmonb3oBany 3HaueHus [1K mna cymu-
HUCTBIX Y INIMHUCTBIX MOYB YpPajabCKOTO pPeruoHa, a Taxxke 3Hauenus [TJK nns
JIOHHBIX OTJIOKEHWH MPECHOBOJIHBIX BOIOEMOB, pa3paboTaHHbIX 1yid Hoperuu.
[Tocnennue umenu Oosee HU3KKE 3HaYeHus (Tadn. 4). Kak okazanoch, KOHLEHTpa-
LMY MCCIIEYyEMBIX MUKPO3JIEMEHTOB B JOHHBIX OTJIOKEHHUAX BOJOEMOB Ha TEppHU-
Topun TPAC 1 KOHTPOBHBIX MMyHKTOB, Kak MpaBuiio, nocturanu ypoBHs [1J1K nnu
npeBblaiy ero. McToYHMKaMu 3arpsi3HeHs TEPPUTOPUM MUKPOIIEMEHTAMH 5B-
JISIFOTCS MPOMBILITIEHHBIE MPEANPHUATHS, PACMOI0KEeHHbIE Ha TeppuTopun OpeHoyp-
ICKOH M cOCeqHUX 00OnacTel.

Taxkum 0Opa3om, MpoBeAeHHbIE UCCIEN0BaHUs MOKA3aH, YTO B HACTOALIEe
BpeMs, OCHOBHOI BKJIaJ B 3arps3HEHHE BOJHBIX 9KOCHUCTEM BHOCAT HE CTOJIBKO
JONITOKUBYIIKE pamuoHykiauasl *H, *°Sr, ¥7Cs, KOHIEHTpaLKs KOTOPIX B BOJAC HA
HECKOJIbKO MOPSAIKOB BEJIMYMH HUKE OIMYyCTHUMOTO YPOBHA AJIsl MUTHEBOW BOJbI,
ckonbko MUKpo3eMenTsl Mn, Ti, Cr, Co, Zn, Ni, V u ap., KoTopsie 0 OTAEIbHO-
CTH M B COBOKYMHOCTH npeBbiatoT yposHu [1/IK B Heckonbko pas.
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PAANOAKTUBHOE 3AT'PA3BHEHUE BOOJOEMOB,
PACIIOJIOKEHHBIX HA TEPPUTOPHUU BOCTOYHO-
YPAJIbCKOI'O I'OCYJAPCTBEHHOI'O 3AIIOBEJHUKA

A.U.Cmarun', I[1.M.CtykaJios’
Lenmpanvnas 3as00ckas 1abopamopus — OnelmHask HAYYHO-
uccneoosamenvckas cmanyusi [10 « MAAIK», 2.Ozepck, Yensbunckas obnacme

[NpencrasneH aHANMN3 PagUO3KOJIOTHYECKOTO COCTOSIHHSA BOJOEMOB, PacIioso-
JKEHHBIX B FOJIOBHOM 4acTH BOCTOUHO-YpabCKoro paaroaKTHBHOTO ciiefla ¢ MOMEH-
Ta paJMalMOHHOTO 3arps3HEHHs 10 HACTOSILIETO BPEMEHH, BKITFOYask TMHAMHUKY MOBe-
JIeHVsl PaIMOHYKINAOB. [IprBeNeHb OCHOBHBIE T€0IKOJIOTHYECKHE XapaKTePUCTUKU
BOIIHBIX 00BEKTOB: MOp(oornyeckue, THAPOIOrHYecKue, THAPOXUMHYECKIE, THAPO-
Ouornornyueckre u JaHAMAaPTHEIE 0COOeHHOCTH. OLEHEHO MOCTYIUICHHE PaJUOHYKITH-
JIOB B BOJIOEMBI U POJIb MOBEPXHOCTHOTO CTOKA B 3arps3HEHHH BOJHBIX OOBEKTOB.

Panuannonnas aBapusi, BOA0eM, pPaIuOHYKJIHAbI, KO3 PHUHEHTHI
KOHLIEHTPUPOBAaHUS, BOJa, AOHHbIE OTJI0KEHHUsI, 0MOTAa, MOBEPXHOCTHBIIi
CTOK PagHOHYKJIMJA0B

Ocenbto 1957 roga Ha TEppPUTOPHUX MPOMBILIEHHOH MIOMAIKH XUMUYECKOTO
koMmOuHara «Mask» Npou3oLLIa OfHa U3 Haubosee KPYMHbIX paJAualOHHBIX aBapHit
— XMMHYECKHUI B3PbIB EMKOCTH — XPaHWIMIIA PaAMOAaKTUBHBIX 0TX010B. CyMMap-
HbII BEIOPOC paMOHYKIMIOB B arMocdepy coctaut okosio 20 x 10° Ku. 13 Hux 90%
BBITNAJIO B 30HE MPOMBILUIEHHON TIOAAKK npeanpusatys, a 10% Obu1o BeIHECEHO B
BUJE PAAMOAKTUBHOIO Cllea, MPOTAHYBILErocs y3Koii monocoii 6onee, yem Ha 100 kM.

B paanou3oTornHOM cocTaBe MHKEKTUPOBAHHOMW B arMocdepy cMecu rpeodia-
JIaJTM KOPOTKOKUBYLIME PaqroHyKiuabl (>90%) — “Ce + "Pr — 66%, *Zr + *Nb
— 24,9%, ""Ru + '“Rh — 3,7%. 13 10AroXKHUByINX PATHOHYKIHUIOB CMECh U30TO-
noB cozxepikaia »Sr + Y — 5,4%, u ¥’Cs — 0,036%. [IpucyTcTBre B COCTaBe cMe-
CH JONTOKHBYIIEro *’Sr — Haubosee OMOIOrHYECKH OMAcHOTO PaJHOHYKIUIa —
OTPEAENUIIO JUTUTENBHBIN XapaKkTep paJIloaKTUBHOTO 3arpsa3HeHus teppuropuu [1].

C nepBbIX JHEH Mocie aBapuu ObUTH OpraHU30BaHbl pabOThI MO JO3UMETPHYEC-
KOMY 00CJIeI0BaHHIO TEPPUTOPUH, MOABEPIIIEHCS paauoaKTUBHOMY 3arpsi3HEHHIO. 3a
HECKOJIBKO MECSLIEB N3 HACEJIEHHBIX MyHKTOB, B KOTOPBIX PaIallMOHHbINH ()OH MPEeBbI-
L1aJl HOPMATHBbI, 9BAKYHMPOBaHO Okoso 10 TeIc. yenoBek. Ha 3arps3HeHHbIX 3eMIIsIX
OblTa OpraH130BaHa CaHUTAPHAs 30Ha, OXpaHAeMas COTpyAHUKaMHu MUIMLUK. Cpasy
MOCJIe aBapuy HaYaIMCh paboThl MO peabuiIMTaLKK MOCTPaaaBIUUX TeppuTopuid. s
peLIeHNs HayYHbIX U MPAKTHYECKUX 3a/a4 10 CHW)KEHUIO PpaJMOaKTUBHOCTH MECTHO-
CTH U pa3paboTKe METOJOB BO3BPALIEHHS CENbCKOXO3IHCTBEHHBIX Yronii B 000pOT B
1958 6bu1a co3nana OnbITHAas Hay4YHO-KMCCIeNoBaTesbCKas cTaHuus. 29 anpens 1966
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PAJINOAKTHBHOE 3ATPA3SHEHUE BOJOEMOB, PACTIOIOKEHHBIX...

rozia B rojloBHoi yactu cnena no peuenuto Coera Munuctpos PCOCP (ITocraHos-
nenue Coeera MunuctpoB PCOCP ot 29 anpens 1966 rona Ne 384-20) Obin cozaaH
BocTouHo-Ypanbckuii rocyjapcTBeHHBIH 3anoBeaHuK. O0Las Mowaap 3anoBeJHIKa
— 16616 ra, npoTsxkeHHOCTb 10 nepumeTpy — 90 kM. [IpOTsKEHHOCTh 3a0BeIHU-
Ka C ceBepa Ha 0T coCTaBiIAeT 24 KM, a ¢ 3arnaaa Ha BOCTOK — 9 kM. B royoBHoit ya-
CTH paZMOaKTUBHOTO Cliefla, B 30HE MAaKCUMAaJIbHOTO PaJlallMOHHOIO 3arpsi3HeHUs
pacrnosioykeHsl o3epa Ypyckyib, bepasuuin u Koxkakysb, paniosKonoruyeckue Xxapak-
TEPUCTUKH KOTOPBIX paCCMOTPEHBI B TaHHOH paboTe.

1. l'eodkos0rnueckasi u THAPOJIOTUYECKAas XapaKTepUuCTUKa BOA0OEMOB

Ha teppuropun 3anoBenHuKka pacrnonoxeHo 2 ozepa — YpycKyib u bepne-
Hu. K 10ro-BOCTOYHOI 4acTH 3aMoBeIHUKA MPUMbIKaeT 03. Koxakyb.

Bce Tpu Bogoema O61M3KH MO MPOUCXOKACHUIO U OTHOCATCS K IpyMie 3po-
3MOHHO-TEKTOHMYECKHUX. BO3HUKHOBEHHE 03€pHBIX KOTIIOBUH O0YCIIOBIEHO HEOTEK-
TOHUYECKUMM ABHKEHUSIMU U YCUJICHUEM PEYHOI 3pO3UM B UYETBEPTUUHOM MEPH-
one. BomoeMsl umerot GioaieodpasHyo GopMy ¢ HU3KUMH, OOJbIIEH 4acThio
MONOTUMH, clabou3pe3aHHbIMU OeperamMu. JJHO BomoeMoB poBHoe. [1yOuHa o3ep
HeBesrKa (Tadi.1), a npuOpekHbIe METKOBOIbs MOKPHITHl CPABHUTEILHO OoraToi
pacTUTENILHOCTBIO, 3aHUMato1ell ot 5 1010% muowaan akBaTopuu.

Tabnuya 1.
Mopgomempuueckue xapakmepucmuky 6000eM08, PAcHONONCEHHbIX
Ha meppumopuu Bocmouno-Ypansckozo 20cyoapcmeenHo2o 3ano6eoHuKd
(Oannvie nonyyenol cneyuanucmamu OHHC)

Osepo/mapamerp 03. YpYCKyIb 03. Koxakynp 03. bepaenum
Tlnomap, kv~ 44 8,5 12,1
OGHEM BOJIBL, MIH.M" 8,62 39 18
TIpeoGnanaromas rryouHa, M 2 4 1,9
MaxcnumainbHas rryOuHa, M 5 6,5 5
HanGonpmas IiHa, KM 2.7 3,9 5,5
HaunGonsinas mmpuHa, KM 1,9 2,1 2,6
JlnvHa GeperoBoit IMHUH, KM 8 12 13,8
Bopmoc6opHas miomans, KM 10 33,2 17

JIHO BOIOEMOB 3aMJIEHO, MOLIHOCTh MJIOBBIX OTIOKEHHH MOMKET J0CTH-
ratb 10 10 M. LIBET WJI0B OT TEMHO-3€JIEHOT0 A0 4epHOro. O3epa MOKphIBAIOT-
csl IbAOM B HOsAOpe, BCKPBITHE MPOMCXOIUT B ampelie, MOIHOCTD JIEI0BOrO Mo-
kposa gocturaet 0,6-1 M. Temneparypa BoAbl JOCTUraeT MAKCUMyMa B UIOJIE —
+22-25 °C, a B (eBpane-mapre MuHUMyMa +4 °C. JleTHsSS TeMImepaTypHas cTpa-
TuUKaLUsg B MCCIEAYEMbIX BOOEMax OTCYTCTBYeT. [ MAposoruueckuii pexxum
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IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

03€ep ompenenseTcs IMHAMUKON yBlIaXKHEHHUs BOAOCOOPHOH TeppUTOpUU (IpU-
XOJIl MPOMCXOMHUT 3a CUET OCAKOB Ha MOBEPXHOCTh BOJOEMA; PacXol — 3a CUeT
ucnapeHus ¢ NOBEPXHOCTH BOJOEMA; POJb MOA3EMHOI0 IPYHTOBOIO NMPUTOKA U
OTTOKA HE3HAUUTEIIbHA).

B nannagTHOM OTHOLIEHHH BOAOCOOPBI MPEACTABIAIOT XOIMUCTYIO PaBHUHY,
3aJIeCEeHHOCTb KOoTOpoii Kosnebnercs ot 20 1o 30%. MakcumanbHas BbICOTa XOJIMOB
nocruraet 250 M Ha Bomopaznenax. [To 6eperam 03. YpyckyJb u bepaenuin Bcrpeya-
IOTCS BBIXOJIBI HA JTHEBHYIO MOBEPXHOCTH MOP(HUPHTOBBIX CKall. Ha BOIOCOOPHBIX mI1o-
LaAaX Npeod1afatoT cepble JIECHbIE NOUBbI U BBILLEIOUEHHBIE YEPHO3eMblL. [ 1o-
YBEHHOIO MOKPOBa MPUOPEIKHBIX TEPPUTOPUIA BONOEMOB XapaKTepHbI JIyrOBO-COJIOH-
YaKOBbIE, JTyTOBO-YEPHO3EMHBIE, 03€PHO-AJLIIOBUANIbHBIE [IECUAHBIE OUBBI.

Janee npuBeeHa KpaTkast [€0IKONIOrHUYECKas XapakTepUCTHKA OTAENbHBIX 03ep.

O3zepo Koxakysnb — GeccTounblii BogoeM. Ha BocTouHoM Gepery umerorcs
BBIXOZIbI KJTt0Ueil. B monoBoake Bona B BonoeM nocrymnaet u3 o3.Kupnuuuku, pacno-
JIOXKEHHOTO ceBepHee 03.Koxkakyb Ha paccTossHUM okono 1 kM. B nocnentue necsatu-
JIETHUSl CTOKA B BOZIOEM HE IPOUCXOUT, UTO, BEPOSATHO, BbI3BAHO 3a00pOM OO0/bLINX
00BbeMOB BOZIbI M3 03.KMpMUUKKY /151 MOJIMBA OTOPOAHBIX yyacTkoB. KonebaHus ypos-
Hsl BOZIbl B BOZIOEME B NOCIIEAHME AECATUIETHS 10CTUr A/l BEJUUEHBL B 1 M.

Bokpyr o3epa 0TYeTIIMBO MPOCIEKHUBAIOTCSA OEperoBble MecuaHble Baslbl.
Bricirast BOmHAs PaCTUTENBEHOCT IPEICTaBIeHA KAMBIIIIOM M TPOCTHHKOM, TPOIYK-
TUBHOCTb 300IJIAHKTOHA M 3000€HTOCa BbICOKas. MIXTHO(ayHa NpeicTaBIeHa OKy-
HEM, KaproM U IUIOTBOH. 3UMHHUE 3aMOpbl B BOJOEME OTCYTCTBYIOT.

O3zepo Ypyckyib — GecCTOUHbIH BO0eM. XapaKTepHOit 0COOEHHOCTBIO MHAPO-
JIOTUYECKOTO PEKUMA SIBIISIOTCS MHOTOJIETHUE U3MEHEHHs YPOBHS Bozbl. B nepuon ¢
1930 no 1940 rog 06beM 03epa YMEHBLIMIICA 3@ CUET CHIXKEHUs YPOBHA B 2,5 pasa.

O3epo KopMHOE, Oepera BOKpPYT BCEro BOJOEMa 3apOCiId TPOCTHUKOM. B
BOZIOEME OOMTAET Kapn U Kapack. [lepen BCKpbITHEM BOOEMA OT JIEIOBOTO MOKPOBa
NEPUOANYECKU BOZHUKAIOT 3aMOPHBIE SIBJICHUS.

Ozepo bepaenumr — o 1956 r Bomoem ObL1 OeccTouHbIM. B 1956 rony ¢
LIEJIbEO IPOMBIBKU 3arpsi3HEHHOIO paHee pycia p. Teua n30bITOUHBIMY «YUCTHIMUY
BoJgaMu 03. MpTtaw Ob11 moctpoeH 00BoaHO# kaHan (03. MpTiaw — o03. bepaenui
— p Teua), no koTopoMy Boza u3 03. MpTtai Hayana noctynarb B 03. bepaenuu
u panee B p. Teua. 1 oOecnieueHus paboTbl HOBOrO FUIPOY3/a yPOBEHb BOJbI B
03 Bepnenui Obu1 moHwxkeH: ecnu B 1931-32 ronax cpenHss myOuHa Bojoema
cocrasisuia 3,3 M, To B 1961 rogy ona cocraeinsna He 6omnee 1,9 m. B mocnennue
roIbl B CBSI3HM C BBICOKOI BOIHOCTBIO U cOPOCOM B BOJOEM XO3AHCTBEHHBIX U he-
KaJIbHbIX CTOKOB U3 MOCEJKa MeTIMHO Ha0/I0AaeTcss HEKOTOPbIH POCT ypOBHSA
Boabl. B 1990-ble roznpl nepuoauyecky NpoBOAMICS cOpOC U30BITOUHON BOOBI U3
03.bepnenuin B neBoOepexxHbIit kKaHai p. Teua.

HxtuodayHa o3epa npeacraBieHa kapaceM. Bonoem — nepuoanuecku
3aMOPHBI.
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PAJINOAKTHBHOE 3ATPA3SHEHUE BOJOEMOB, PACTIOIOKEHHBIX...

2. 'mapoxuMuuecKkHii pexxum

[To knaccudpukanuu O.A.Anekcuna [2] paccmarprBaeMbie BOAOEMbl OTHO-
cATCS K TMApOKapOOHAaTHOMY Kiaccy. Pe3ynsrarbl rHIpOXUMUUYECKUX ChbEMOK MpHU-
BelleHbI B TabauLe 2.

Tabruya 2.
Jlunamuxa 2u0poxumMuiecko2o cocmas 600ul o3ep (015 1emne20 nepuooa), mMe/J

O3epo roj H | Ca® | Mg | Na'+K" | HCOs* | COs* | SO~ cr
Bep.e- 1963 | 88 | 25 | 56 110 ** 354 42 125 57
HATI 1983 [ 90 [ 12 | 70 112 409 - 131 2

1990 | 85 [ 11 76 188 543 134 91
Ypye- 1940 - 156 - 1915 173 1470
Kyllb 1956* | 81 | 14 | 119 1340 2310 168 1070
1962 | 9.0 117 1003 1990 [ 206 94 866
1983 | 9.0 | 11 [ 124 338 1770 - 1350 1072
1990 [ 9.0 [ 11 | 148 1165 1379 | 222 211 872
Koska- 1940 [ 9.1 ] 9 5 550 1270 17 402
Kylb 1963 | 89 86 472 1110 | 186 34 330
1983 | 93 | 7 114 623 1237 58 442
1990 | 92 [ 10 | 127 490 831 66 98 418

*— CcvbeMKa OMHOCUMCA K HaYaly anpeisi (6000emM NOKPbLM 1b00M)
** — omnocumes monvko k Na*

B Teuenune nepuona Hadmonenuit (1950-90-bie roapl) ruipoOXUMHIECKHE MOKa-
3aresii BOJIbl B 03€pax OCTaBAIMCh IOCTATOYHO CTaOMIIBHBIMU. VICKimoueHreM sBisteTcs
03. bepnenuui, nmpomeiroe B 1956 r Bomo#t 03. MpTim, 4To NpuBeso K CylIeCTBEHHO-
MY U3MEHEHHIO TMIPOXUMUYECKOTO COCTaBa U yMEHbIIEHHIO 00111eii MUHepan13auun
Bonbl. B «CripaBounuke mo BoaHeiM pecypcam CCCP» uznanus 1936 rona otmeva-
JIOCh, YTO BOJIA B 03€pe KTOPbKO-COJIOHOBATAs, JUTs IUThA HENMPHUroAHa». B HacTosiiee
BpeMs 03. bepieH!II OTHOCHUTCS K MPECHOBOIHBIM BoloeMaM. Bo Bcex Bomoemax Ha-
OnronaroTes Ce30HHbIE KonedaHusl TMAPOXMMHYECKHUX NapaMeTpoB.

J1n1st Bcex vccenyeMbIX BOJOEMax XapakTepHO COYETaHNe CPaBHUTENBHO O0JTb-
LIOTO 3epKajia BofoeMa ¢ HeOOMbIIMMH ITyOHHAaMH. Bogoembl Takoro THIa oTIMYatoT-
cs1 OBICTPOIT «peakiyeit» Ha N3MEHEHHUs BHELIHUX YCIIOBUI cpebl (ObIcTpoe nporpe-
BaHHE U OXJIAK/IEHNE, IHTEHCBHOE BETPOBOE MEpeMeLLMBaHue Bozbl). [ Mapoxumuyec-
KH€ XapaKTePUCTUKHU BOIOEMOB HAaXOATCS B TECHOM CBS3M C XUMUYECKUMHU XapaKTe-
PUCTHKAMHU MOYB BOIOCOOPHOrO OacceiiHa, B MECTax BbIXOAA TPETHUHBIX COJIEHBIX
DIMH GOPMUPYIOTCS 03€epa ¢ CHIbHO MUHEPaIN30BaHHON Bo#oM (03. Ypyckynb U Ko-
JKaKyJb). B 3aconeHHbIX 03epax colepKaHue MarHus 3HaUYMTENIbHO MIPEBBILIAET COAEP-
JKaHWe KaJlbLIMs, KaK U B TPETUUYHBIX IIMHAX, CNIAratolliX BOIOCOOPHBIE MIOIIAIM.
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IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

3. l'uapoOuosioruyecke napaMeTpbl BOA0EMOB

dnopa 03ep HaCUMTHIBAET B CBOEM COCTaBe 32 BMIa BOAOPOCIEH, OTHOCS-
muxes K 15 cemelicTBam.

K BO31y1IHO-BOAHBIM pacTeHUAM OTHOCUTCS 144 Buza, K pacTeHUsM C IU1a-
BaIOIUMHU JIUCTbAMU — 4 U K OrpyxeHHbIM — 14 BuaoB. dnopucruueckuii co-
CTaB BOAHOI OMOTBI BO MHOTOM OMpPEAENAETCs CTeNeHblo MUHepanu3auuu soa. C
yBEJIMYEHHEM MHHEpaIn3aluKi BUIOBOE pa3HOOOpasue pacTeHuii ymeHbluaercs. M3
BO3YILIHO-BOJHBIX PACTEHUI LIMPOKO PacnpoCTpaHeH TOJIbKO TPOCTHUK — OH
pacTeT MOBCEMECTHO Ha MPUOPEHKHBIX MEJIKOBOIbAX BCEX UCCIIEAYEMbIX BOTOEMOB.
[TnaBaroiyie pacTeHUs U pacTEHUs C MIABAIOLIMMU JIMCThSIMHU TPEACTABIEHbI OYEHb
0€7HO, UTO BBI3BAHO OTHOCHUTENILHO BBICOKOM MUHepasn3auueil BoaHoi cpenpl. M3
MOTPY>KEHHBIX PACTEHUI TOMUHHUPYIOT PAECTHI.

@OUTOIIAHKTOH, B OCHOBHOM, NPEJICTaBIIEH TpeMs rpyniaMu Bogopocieii. B
MOBEPXHOCTHBIX CIOAX MPeodsIafatoT 30JI0THCThIE BOAOPOCIH, B MPUIOHHBIX TOPH30H-
Tax — JUAaTOMOBBIE, K TPEThel rpymrne OTHOCATCS MHOTOUHMCIIEHHBIE TPEACTABUTENN
CHHe-3e/eHbIX Bogopociell. MakcumanbHas buoMacca pUTOIIAaHKTOHA OTMeYaeTcsl B
nIoHe. MakcuMasbHast HHTeHCUBHOCTB (JOTOCHHTE3a B COTHEUHYIO TOTOy HaOmona-
ercsl B BepXHeM (POTHUECKOM cJloe (10 1 M OT MOBEpPXHOCTH). 3000€HTOC MpelCTaBleH
7 rpynnamu 6ecro3BOHOYHBIX. B mpo0ax CMBIBOB ¢ TPOCTHUKA OOHAPY KEHbI JIMUMH-
KW XMPOHOMMUJ, MUSABOK, rammapyc. [Ipeobnaaaror IMUMHKA XMPOHOMMI.

Ha o3epe Ypyckynb 6Momacca qadHuil o AaHHBIM HAaOMOAEHUH, BBIMOTHEH-
HbBIX B 1960-bI€ roasl, cocrasisia ot 0,8 mr/n o 1,23 mr/xa, mukiaomnos ot 0,56 10
0,9 mMr/n, MakcuMaJIbHOE collepiKaHue MmiaaHkToHa nocturaet 10 mr/in. Ha ozepe
Koskakyns Onomacca nadHuii jocturana 3Had4eHuii 10 2,7 Mr/in. buomacca BOIHBIX
pacTeHuii (IOMUHUPYET TPOCTHUK) — cocTapisuia Beiuuuny 0,31-5,7 kr/m2.

HxtnodayHa BonoeMoB NpeacTaBieHa aOOpUreHHbIMU BUAAMH — Kapachb,
OKYHb, TJIOTBAa M MHTPOAYLIUPOBAHHBIMU — KapIl U CHT.

Bce Tpu 03epa ABAAIOTCS MEPEXOAHBIMU OT ME30TPOGHBIX K 3PTPODHBIM.

4. [MocTynjieHne paguoOaKTUBHOIO BelllecTBA

B nepBble MecsLbl MOCE aBapuy KOJIMYECTBO PaJlOAaKTHBHBIX BELIECTB,
TMOCTYNIUBIINX B BOOOEMBI, ONIPEAEIIAIOCH MIIIOTHOCTBIO BBIHa,I[eHI/Iﬁ Ha aKBaTOpHUIO.
HauanpHblil 3anac paaAMOHYKIMAOB B BOIOEMaX, paCCUMTaHHbII MO MIOTHOCTAM
BBINAJAEHUH, MPeICTaBieH B TabauLe 3.

B nepBbIii MOMEHT NOCTIE BBINAACHUS CMECH PAJMOAKTUBHON a3p030JIH Ha I10-
BEPXHOCTb BOZIOEMOB KOHLIEHTpaLMsl paIlOHYKJIMIOB B BOJIE 03€p ONpeAessiach OT-
HOIIEHUEM CYMMApPHOTO MOCTYIUIEHUSA PAAUOAKTUBHBIX BEIIECTB K 06’LCMy BOJHBI B
BozioeMe. Micxons U3 3TOro NooKeHHUsl, U ObLIM MPOBEAEHBI COOTBETCTBYIOLLME pacye-
Thl, IPUBEAEHHBIE B Tabnuie 3. OHaKo NpoLecch epepacrpeneieHns paauoHyKIu-
JI0B, HAYaBIIMECs Cpa3y Mocje NOCTYIUIeHUs paJMOAKTUBHBIX YaCTHUI] B BOJIHYIO Cpe-
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PAJINOAKTHBHOE 3ATPA3SHEHUE BOJOEMOB, PACTIOIOKEHHBIX...

Tabnuya 3.
3anac paouonykiuoos 6 eoooemax (ocenv 1957 2)
AxTuBHOCTE, KK
O3ep0 ‘)Osr + ‘)OY I44Ce + 144Pr IOGRU+If)6Rh I37CS CyMMapHaﬂ
AKTUBHOCTh
bepnenuin 10,8 131 16,2 0,099 158
Ypyckynb 3,6 43,5 5,4 0,033 62.5
Koxakynb 0,02 0,242 0,03 0,00018 0,292

1y, IPUBENIHU K CYLIECTBEHHOMY CHIXKEHUIO YIEIbHON aKTUBHOCTU BOZIbL. DTO CHIKE-
HUe ObLIO BbI3BAHO, B MEPBYIO OYEPe/lb, FPABUTALMOHHBIM OCEIaHHEM KPYITHBIX Hepa-
CTBOPHMBIX YaCTHIl BBIMAJEHNH U XUMUUECKIM B3aNMOJEHCTBHEM HOHHBIX (hopM ¢
BOJION U MaMHu. YPOBHH YIesbHOM B-akTHBHOCTH Bozibl HA 10 okTsa0ps 1957 . cocras-
ss B 03.bepaennn 5,3 x 10* Br/nt (1,4 mxKu/n), a 03.Ypyckyms — 1,0x10° br/n (2,8
MKKw/11), 1 ipeBbImanu oHOBEIE, COOTBETCTBEHHO, B 14000 u 28000 pa3. Takum
00pa3oM yzenbHas akTHBHOCTb BOJbI 32 [IB€ HeAeNU CHUu3Mnack B 5-10 pa3. Mccneno-
BaHYs, BBIIIOJIHEHHbIE B TeueHHe 1958 I, mokasanu, 4To B 03€pHOI BOZIE MNPOUCXOAUT
JlasibHellee CHUKeHHE KOHLEHTPaLMK PaanoHyKIUAOB (Tabmn. 4).

Tabruya 4.
Kpammnocme npegviuienust YOenoHo CYMMAPHOU AKMUGHOCMU [S-usiyuailoujux
PAOUOHYKIUO08 8 800€ 8000eMo8 ocenvio 1957 2. u nemom 1958 2.
1O OMHOWEHUIO K CYUeCMBOBACUIUM PaHee (OHOBbLIM KOHYEHMPAYUsM
(Oannvie nonyyenvr cneyuanucmamu OHHUC)

O3zepo Kpatnocts npeBblnenus, pas
Ocenb 1957 1. Jlero 1958 r.
bepaenn 14000 370
Vpyckynb 28000 1000

CHWKeHUe YAeNbHOH akTUBHOCTH BOJIbI ObLIO 00YCIIOBEHO paJlOaKTHBHBIM
pacnagoM KOPOTKOXKMBYLIUX PaJUOHYKIUAOB, 3aKpENIeHUEM PaaloaKTUBHOIO
BELLECTBAa HA MECTHOCTH U TOCTHKEHUEM JIMHAMUUYECKOTO paBHOBECHUS B pacrpe-
JIeNIEHUY PAJUOHYKIMI0B MEXY BOAOH U JOHHBIMU OTJIOKEHUAMU. 33 CUET XUMU-
4yeckoil TpaHchopMaLru U cOpOLMH TOHHbIE OTJIOKEHUS U Wbl NENOHUPOBAIN
6onee 90% akTMBHOCTH PagMOHYKJIHIIOB.

B pesynerare nanbHeHIINX UCCIIeA0BaHMI OBl yCTAaHOBJIEH XapakTep pacripe-
JieJIeHHs paloaKTUBHOIO BELIECTBA MEXKy KOMIIOHEHTaMH 3arps3HEHHbIX KOCHC-
TeM | onpenenieHs! ko3 uimenTs! konneHTpuposanus (KK), cm. Tadmumy 5.
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Tabnuya 5.
Pacnpeoenenue yoenoHou [-akmugnocmu ¢ KOMROHEHMAX 2UOPOYEHO308
U KpamHocme HakonieHus (OanHvie nonyuensl cneyuanucmaviu OHHC)

Cpennss KK
TIJIOTHOCTh Konen- Jon- Ipu-
3arpssHe- Opexnas | PbiObl,
Ozepo Tpauus B Heie | Bomo- | Tpoct- PrIOH,
HUA TeppU- pacTuTten | MBI~
Bone, bx/n | ormo- | pocnm | HuK KOCTB
TOpHUH, BHOCTh IIBT
kBx *'Sr /m? KCHIA
Kooxa-
KyJlb 40 14 250 1500 530 4500 16 110
bepne
HUIIT 33000 2400 250 1500 - 690 - -
Ypy- 26000 3700 1900 | 1500 - 230 - -
CKyJ1b

Makcumanshblit KK Habnrogancs ais TpoctHuka o3. Koxakyns. Bo Beex
Bonoemax Bbicokne KK umenu Bomopocnu (1500). /151 AOHHBIX OTIIOKEHUAX STOT
rokasaresb u3MeHsics B npenenax 250-1900. PacueT no cOOTHOLIEHUSIM Macc BCex
KOMIIOHEHTOB 03€PHOM 3KOCHCTEMBI MOKa3all, YTO MPAKTUUYECKH BCSl aKTUBHOCTh
COCpenoTo4YeHa B IOHHBIX OTIIOKEHUAX. Fcxons u3 aToro, najbHelee nopeaeHue
paZMOHYKJIMJOB B MPECHOBOIHBIX IKOCUCTEMAX OMPEIENIIOCh XapaKTepoOM B3au-
MOJEMCTBHSA BOABI C TOHHBIMU OTJIOXKEHUSIMH U, B MIEPBYIO OUYepe/b, CTENEHbIO
MOJABW)KHOCTH PaJIMOHYKJIMJOB B CUCTEME BOJIa-IOHHbIE OTIIOKEHHUS.

[TockonbKy Bce pagvMOHYKJIUIbl, NOCTYMBLIME B BOAOEMbI, 32 UCKJIIOUEHH-
em *Sr u ’Cs, SIBJSIOTCS OTHOCHUTENBHO KOPOTKOKUBYIIIUMU, HAYMHASL C CEPEIH-
Hbl 60-BIX TOIOB PaJiMOAaKTUBHOE 3arpsi3HEHHE 03€p 3anoBeJHHUKA ObLIO CBSA3aHO
TOJIBKO € 3TMUMH HYKJIMOaMHU. B 11€70M, MOXKHO BBIIEJIUTb YEThIPE OCHOBHBIX 3Ta-
Ta TOBEICHUS PaJOHYKIIHIOB:

1 3Tan — nepuon BbINAAEHUA PaJUOaKTHUBHbBIX a3p030Jieil Ha AaKBATOPHUIO
BO/IOEMA B T€YEHME MEPBbIX CYTOK Mocje aBapuu. B aToT nepuoa HalOmonanock
ckaukoobpaszHoe (10 10 x 10° pa3) yBenuveHue paaioaKTUBHOCTH BOJBI.

2 3Tan XapakTepu30BaJICs MOCIEI0BABLINM OBICTPBIM CMaI0M Y/IEJIbHON aK-
TUBHOCTH BOJbI, XOTS OCTYIUIEHHUE PAJNOAKTUBHBIX BELIECTB B BOIOEM MPOJOI-
JKaJIoCh B pe3yJibTaTe BETPOBOIO MEPEHOCa paJAMOAaKTUBHBIX YaCTUL ¢ Oeperos Bo-
0eMoB. B 3TOT mepuon mpoucxonusa UHTEHCUBHAs cOpOLMs paguOHYKIIUI0B
unamu 1 Ouotoit. [IponoKUTENbHOCTE EPHOa COCTaBAIA HECKOJBKO MECSLIEB
JI0 YyCTAHOBJIEHUS TMHAMUYECKOTO PAaBHOBECHS.

3 3Tam mpopoyKalcs okoso 3-5 JNeT M XapakTepuzoBasics NanibHEHLIUM
YMEHbLIEHHEM yIeNbHOI aKTUBHOCTH BOJBI 32 CUET pacnana KOpOTKOKHBYLIUX
pPaZMOHYKJIMIOB BO BCEX KOMIIOHEHTaX BOAOEMOB. B 3TOT nmepuon Habmonaercs
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PAJINOAKTHBHOE 3ATPA3SHEHUE BOJOEMOB, PACTIOIOKEHHBIX...

UHTEHCUBHBII CMBIB PaJUOHYK/IUO0B C TEPPUTOPUU BOIOCOOPHBIX O0AaCCEHHOB B
o3epa M MPOYHOE 3aKpernieHHe paJloHyKINIO0B B MOYBE, JOHHBIX OTIIOKEHHAX,
UHKOPIOpaLys paAuOHYKIHOB B )KUBbIE OPraHU3MBI.

4 sTan nponoKaeTCes M0 HACTOSALLEE BPEMs U XapaKTEePU3YeTCs TEM, UTO U3
BCell cMecH PafMOHYKIINI0B B BOAOEMaX OCTalMCh, B OCHOBHOM, JIO/T0XKUBYILHE
PSr 1 ¥’Cs. [TocTymieHne paauoHyKIUIO0B C TOBEPXHOCTHBIM CTOKOM CYIIECTBEH-
HO cHIkaeTcs. JIOCTUrHYTO TMHAMUYeCKOoe paBHOBECHE MEXy KOMITOHEHTaMH
BogoeMoB. Cnajl akTUBHOCTH B 3TOT E€PUOJ, JOCTATOUHO MEAJIEHHBIH, NPOJOJIKa-
eTcsl IPOHUKHOBEHHE PAANOHYKIINIOB B INTyOb JOHHBIX OTIOXKEHHI.

S. I[l/IHaMHKa MOBEPXHOCTHOIO0 CTOKAa PAAHOHYKJ/IUAOB B BOAOEMbBI

Kak y»ke 0TMe4anocs, B MOC/IeaBapUitHbII MepHO PaanOHyKIUABI (IJIABHBIM
obpaszom, *’Sr) mocTynanu B BOAOEMBI C TOBEPXHOCTHBIM BOJHBIM CTOKOM. OIieH-
K, BeIMONTHEHHBIE crienuaniuctamun OHWC, nokazanu cnemyroiee.

Jnst nepuona 1960-65 rr. cpenHsst BeIMUKMHA CTOKA paJMOaKTUBHOIO BeLle-
CTBa, ONpeAeIAeMas KaK OCTYIJIEHHE B BOJOEMbI PaJUOHYKINAA OT OOLLEro 3ana-
ca akTMBHOCTH Ha BOAOCOOpHOI1 muowanau, cocrasiser okosno 0,2%/ron npu cpea-
Hel KoHUeHTpauuu *°Sr B Bozme cTokoB 35 Mbk/n Ha 1 kBk *Sr / M? (mpezaesbHbIe
3HaueHust 5-250 MBK/i). YMeHblueHre KoHUeHTpaunu 'St B BEpXHEM CJI0€ TTOUBbI
(0-2 cM) LeNMHHBIX 33€PHOBAHHBIX YYaCTKOB B CBOIO OYepelb MPUBOAUT K CHU-
JKEHHIO KOHLIEHTpaLuu cTpoHuui-90 B Boze cTokoB. [epuon 3¢ dexrusHoOro nomy-
YMEHbLIEHUS KOHLEHTpPaLUH (C YYeTOM CKOPOCTH paJMOaKTHBHOIO pacraja)
cTpoHLMA-90 B Boie CTOKOB cocTaBui 4-5 neT. B HacTosiee Bpems posib MoBep-
XHOCTHOTO CTOKA PaAMOHYKJIUIOB B TMHAMUKE PaANOAKTUBHOTO 3arpsA3HEHHs BO-
JIOEMOB CYILECTBEHHO CHU3MIach. CpenHuit ko3huLMeHT CToKa paanOaKTUBHO-
ro Bewectsa B 1982 r. 6bu1 paseH 0,05%/roa, npy KOHUEHTPALUU B BOJE CTOKOB
— 0,01 Bx/nm Ha 1 kbk *Sr /M. B 1990-bie roapl KO3QPUIUEHT PaaHoaKTHBHOTO
cToKa cHu3mIcs eute Oombuie — 10 0,015%/rox (1966-90rr.). JIlnHamuka pagroak-
TUBHOI'O CTOKA [10Ka3aHa Ha PUCYHKe 1.

AHaJIOrMYHbIe UCCIe0BaHus, MpoBeneHHbIe it *7Cs MO3BONMIIN yCTaHO-
BUTb, YTO 3HAYeHUs KOO PULMEHTA TOBEPXHOCTHOTO cToKa st *'Cs 1o cpaBHe-
HUIO co *’Sr Ha HECKOJIBKO MOPSIKOB HHJKE, YTO BHI3BAHO MPOYHON (rkcanmeit
197Cs. 3a nepuoa HabroAeHUs 3HaYeHHsT KO3 PULMEHTA PaJUMOaKTHBHOIO CTOKA
st ¥7Cs cylecTBeHHO He M3MeHsUTHCh. Tak, B 1960-65 IT. cperHee 3HaUYeHUE CO-
crasisuio 1x10°%/rog, a B 1966-90 rr. — 0,58x10°%/rox.

6. Zlm-lammca MOBE€ACHHSA PAANOHYKJINA0B B MIPECHOBOAHBLIX BOAOEMAaX

OCHOBHBIMM KOMIIOHEHTaMH MPECHOBOJIHBIX YKOCHCTEM SBIAIOTCS BOAA,
JIOHHbIE OTJIOKEHUs U Oromacca (MJIaHKTOH, OEHTOC, MOABOAHAsA U HAJIBOAHAA pa-
CTUTENBHOCTD, pbl0a U MOJUTIOCKH). PacnipenesieHre paaioHyKIHI0B, BbIMABILIUX B
COCTaBE CMECH, MEX/1y OCHOBHbIMU KOMIOHEHTAMHU MPECHOBOJIHBIX IKOCUCTEM
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1957 1962 1967 1972 1977 1082 1987
Epems, ron,

Puc. 1. [locmynnenue *’Sr ¢ n0gepxHOCHMHbIM CHIOKOM 6 03. YDYCKYIb
(Oannvie nonyuenwvl cneyuanucmamu OHHUC).

3aBHMCEJIO B HAYAJIbHBIN U MOCIEQYOLIMEe NEPUOJIbI OT XMMUYECKOH MOABUKHOCTH
HYKJIMIOB, YTO ONMpEesseTcs psaoM MUTPALMOHHON CIOCOOHOCTH

QUSr > lUéRu > 144Ce > 137CS.

Boinonuennsie B 1958-59 rr. 1958-59 rr. uccnenoBanus Ha 13 o3epax BYPCa
MOKa3aJi ClIelyrollee pacrpeiesieHne 3anaca paquoHyKInA0B B Bogoemax (Tadn.6):

Tabnuya 6.
Pacnpeoenenue paouonykiuoos mexdcoy KOMNOHEHMAMU 03epHbIX dKocucmem, %o
om 3anaca 6 éodoeme (OauHvle nonyyersl cneyuanucmamu OHHUC)

Paguonyknun Boja JIOHHBIE OTNOXKEHUS buomacca
OS¢ 10 89 1
B7Cy 2 98 -

T (J()Ru 8 92 -
"iCe 0.5 99 0,3

OCHOBHBIM JIETIO PanguOHYKIIUAOB ABJIAIOTCA NOHHBIC OTIIOKECHUA. Hmenno
9TOT KOMIIOHEHT 'MAPOLIECHO3a ONPEALCIACT MEXaHU3M U CKOPOCTh Nepepacrpenc-
JICHUSA PAAUOHYKITUIOB.

20



PAJINOAKTHBHOE 3ATPA3SHEHUE BOJOEMOB, PACTIOIOKEHHBIX...

B HenmpoTouyHBIX BOgOEMax OJHOBPEMEHHO JEHCTBYIOT ClEAyOLINe MyTH
MUTpaLMK PaJuOHYKINIO0B:

1. MoHooOMeHHas Wi MosieKyJsipHas ancopOuus paaiuoOHYKIUAOB U3
BOJHOM Cpeabl NIETPUTOM JOHHBIX OTJIOKEHUH M QUTIUIAHKTOHOM (0OpaTHBII
npoiecc — necopouus).

2. CoocaxxeHUE C YacTULIAMU B3BECEH U BbINANAOLIUX COJIEH.

3. Hakonnenue BOOHBIMU OPraHM3MaMHy M OTJIOKEHUE Ha THE C OpraHuyec-
KAM MaTepHajioM, BKJIloUas kapOoHaTHbIe U (ocdaTHbIe OCTATKH.

[Tpu HabarOAEHUM B TEUEHUE MEPBBIX 5 JIET 3a JMHAMUKON COepKaHus pa-
JIMOHYKJIUAOB B 03€pax ObLIM YCTaHOBJEHb! 3HAYEHHs MEPUOJOB MOJTyBbIBEACHUS
PaZMOHYKJIMJOB U3 BOJIbI U BpEMEHM NOCTHKEHUS MAaKCUMalIbHON KOHLEHTpauuu
B MJIaX W JIOHHBIX OTJIOKEHHX (Tadun. 7).

Tabnuya 7.
Ilepuoowr nonyouuwenus 600bl 1 8pemMsa 0OCMUNCEHUS MAKCUMATLHBIX
KOHYeHmpayuii paouoHyKiuo08 ¢ OOHHLIX OMIONCeHUAX, CYM.
(Oannvie nonyyenvr cneyuanucmamu OHHUC)

Paz[norryknnn l'[epvron BpeMH JOCTUKCHUA MAKCUMAJIBHBIX
HOJIyO‘WIH_[eHI/IH KOHHCHTpaI_II/Iﬁ B TOHHBIX OTIIOXKCHUSAX
PSr 120-190 780-1100
Py 4-27 780-1100
%Ry 18-110 80-230
MCe 1-24 8-90

MakcuManbsHble KOHIIGHTPAUUH St B IOHHBIX OTIOKEHUSIX BOJIOEMOB OBLIH
oOHapy»keHbl Ha 2-0if — 3-uii ron mocie obpasosanus ciena, '*#Ce — croycrst 1-
3 mecsua a '"Ru — Ha npoTsKeHHnH MepBoro roja (JaHHble MOMyYeHbl Crielnani-
cramu OHUC)

Haunnas ¢ Hayana 1960-bIX TO10B, OCHOBHBIM ()aKTOPOM, OMPEAETAI0IIAM
OUHAMUKY nepepacnpeneneHus *’Sr B sKocHcTeMe, SBJAI0OCH B3aUMOJCHCTBIE
BOJIbI C IOHHBIMHU OTJIOXKEHUsIMU. K 3TOMy BpemeHH 0cHOBHO# 3anac *°Sr (B cpen-
HeM 95%) HaxoAMTCs B AOHHBIX OTJIOXKEHUAX B MOHOOOMEHHOI dopme. CenumeH-
Thl IHA BOJOEMOB NPECTABIIEHb], B OCHOBHOM, CallpOINENIeBbIMY WIAMU, UMEIOILU-
MU BBICOKYIO a/ICOPOLIMOHHYIO U HOHOOOMEHHYI0 crocoOHocTh. buomacca Bono-
€MOB HEBeJIMKA U, MPaKTUUECKH, He BIUSET Ha nepepacnpeneseHue paanoHyKiu-
JIOB B 3KocHcTeMe. D((eKTHBHAs TONINHA WIOB, TO €CTh CJI0S, B KOTOPOM OCyIIe-
CTBJIIIOTCSE OOMEHHBIE MPOLECCHI, COCTaBsAIa 6-7 cM y canporneyieBbix U 12-13 cm
— Y TOP(SIHUCTHIX UIIOB.

Murparwst *Sr o BepTHKAIBHOMY NPOQUIIIO MIIOB MPUBOIUT K YBEITHYEHHUIO
TONIMHBI 3P (HEKTUBHOrO €105 HOHHOIO OOMEHA U CHUKEHUIO 3araca paauoHyKIIu-
Jia B BOZIE 110 Mepe YBEJIHYeHHUs KOHCTaHThbI pacnpeneseHus. 3anac *’Sr B JOHHBIX
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IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

OTIIOKEHUAX 03. Ypyckysb B 1964 r. cocranan 90%, a B 1997 r. Beipoc 10 99%.
OTHocHTeNbHAs TMHAMKKA pacrpeseneHus *Sr B JOHHBIX OTJIOKEHHUSX 03.Ypyc-
KyJb OKa3aHa Ha PUCYHKe 2.
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Puc. 2. Bepmuxanonoe pacnpedenenue *’Sr 6 OOHHbIX OMAONCEHUAX 03. YPYCKYb.

AHaJOTHYHbIe BEPTUKAIBHBIC pacrpeneneHns St XxapakTepHbl U I 1By X
JIpyrux BogoeMoB — 03. Koxkakynb 1 03. bepaenu.

B ycnoBHsX yCTaHOBHBILETrocs IMHAMUUYECKOTO PABHOBECHSI MEXKIY TOHHbI-
MU OTJIOKEHUSIMH U BOJOW YPOBEHb YAEIbHON aKTHMBHOCTH *’Sr U3MEHsIeTCs Mpo-
MOPLHUOHANBHO YBEIMYEHHUIO YAEIbHOM aKTUBHOCTH 3()(EKTUBHOIO Cl10s UJIOB —
0-10 cM. (c yueTom Ce30HHBIX KoJieOaHuit).

Ha pucyHke 3 npuBesneHa quHamuka *Sr B BoJe paccMarpHBaeMbIX BOIOEMOB.

7. IloBenenue PAaAUOHYKJ/IUAOB B TpO(l)I/l‘{eCKHX nensix BOAHBIX
KUBOTHBIX

JlMHaMKKa KOHLCHTPUPOBAHUS PAIHOHYKIHIOB OPraHM3MaMi U OpraHaMu
pbIO oMpeesseTcsl He TOJbKO U3MeHeHrneM KoHueHTparmii *Sr u *’Cs B Boje, HO
3aBHCUT U OT OMOJIOTHYECKMX 0COOEHHOCTEH KUBOTHBIX (BUIOBBIX M BO3PACTHBIX
0coOeHHOCTel UTaHks | Ap.). HakomsieHne paauoHyKIIHIO0B PhIOOi onpenenser-
Csl, B IEPBYIO OYEPE/ib, THIAPOXUMHUUESCKUMHU 0COOCHHOCTSIMH BOIHOM CPEIbL: cojle-
BbIM cocTaBoM, pH, koHLeHTpauuu 3nemeHToB — aHanoros Ca u K. ConeBoii co-
CTaB M KOHLIEHTPALMsl HOHOB BOJIOPO/IA BIUSIOT Ha nomtonieHue *Sr u *’Cs nosep-
XHOCTBIO KOJKHOTO MIOKPOBA PBIOD.

JlMHaMKKa KOHLEHTpauuu *’Sr B CKeeTe pbiO nprBeeHa B Tabuue 8.
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PAJINOAKTHBHOE 3ATPA3SHEHUE BOJOEMOB, PACTIOIOKEHHBIX...
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1955

Bpena, ron

Puc. 3. JJunamura yoenvnoi akmugrocmu *’Sr ¢ 6ode ozep uacmu
Bocmouno-Ypanscrkoeo cneoa.

Tabnuya 8.

Junamuxa yoensnoii akmuenocmu konyenmpayuu *’Sr 6 ckeneme poi6
03. Ypyckynw, br/ke

Tonet

1963

1964

1969

1972

1974

1981

1990

VYaenbHas
AKTUBHOCTh

1,1x107

8,1x10°

3,0x10°

2,2x10°

1,8x10°

4,8x10°

22x10°

K 1990 r ynenbHasi aktuBHOCTB St B cKesnieTe cHusmiach B 500 pas. Jlunamu-
Ka KOHLIEHTPALMH B CKeJIETe pbIObl HECKOIBKO OTIIMYAETCS OT AMHAMUKH PAAMOHYKIIU-
JIOB B BOJIE, YTO OOBSICHSIETCS M30UpaTe/IbHBIM HAKOIUICHHEM *°St B KOCTHOMW TKaHH.

B kauecTBe KOMYECTBEHHOrO MOKa3aTelisl MUTpaLy paauoOHYKIUIOB MO TPO-
(hraecKkuM LersM 00BIMHO TPUMEHSIOT Kod((puLreHTs! KoHIeHTprpoBanus KK, seis-
IOLLIMECS OTHOLLEHHEM KOHLIEHTPALMH PAAMOHYKIIMIA B TIOC/EAYIOLIEM TPOPHUUECKOM
3BEHE U KOHLIEHTpaLMu B NpeablayiieM. HakomnaeHue paanoHykiuaa B BEICIIEM TPO-
(hraeckoM 3BeHe MO OTHOLICHHIO K HU3IIEMY XapaKTepH3yeTcs MpOor3BeiecHHeM 3Haue-
Huit nocnenoparenbHbIX KK, BXOAALIMX B paccMarpuBaeMyto Lierb. Takoi moxxon npu
MHOTroo0pa3uu MUILEBBIX LEMNOYEK UMEET, KOHEUHO, ONpe/ieSIeHHblE HEI0CTAaTKU, HO
TeM He MeHee 1o3BoJieT ¢ 100-200% MorpeltHOCTBI0 OLIEHUTH OCHOBHBIE 3aKOHOMEp-
HOCTH MMTPaLMK PAAMOHYKJIMIOB TIO MUILEBBIM LIETIOYKaAM.

Jannsle o ko3 uuentax KK npusenens! B Tadbmumax. 9 u 10.
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TIPOBJIEMBI OTJIAJTEHHBIX 9KOJIOT0-IEHETHYECKHX TTOCTECTBHIL...

Tabnuya 9.
Kosgppuyuenmor konyenmpuposanus KK ons*°Sr u ¥’Cs na paziuunoix
mMpopuuecKux ypoeHsx NPecHo8OOHbIX 6000eMO08 (0Ji NO36OHOYHBIX JHCUBOMHBIX
yuumoigaemesi Hakonienue *“’Sr u ¥’Cs — 6o écem mene)

‘VpoBeHb, OpraHv3Mel 50 KK T

i Sr Cs
1 ypoBeHs (110 OTHOMIEHHUIO K BOJE)
Pactenns 150-800 370
2 ypoBEHb (M0 OTHOILIEHHUIO K BOAHBIM PACTCHUAM)
PactutenpHosAnHAs pbIOa 1,5-5 0,2-0,5
Ppifa co cMeIIaHHBIM MTUTAHUEM 1,5-5 0,2-0,5
PacturenbHOA HAS NITHLIA 1,5-7,5 -
3 ypOBeHbB (110 OTHOUIEHHIO K PACTHTETBHOAIHON pBIGe)
Pr16a xumras 1 ypoBHS 0,65 4,0
PribositHas Tuna 0,03-0.4 0.8
4 ypoBeHb (10 OTHOILEHUIO K 3 YPOBHIO)
Ppi6a xumHas 2 ypoBHs 0,2 2,0

Tabnuya 10.
Humezpanshvie koapghuyuenmor konyenmpuposanus KK ons ’Sr u ¥7Cs
1O OMHOWEHUIO K 600€ HA PASIUYHBIX MPOPUUECKUX YPOGHAX NPECHOBOOHbIX
6000eM06 (011 NO360HOUHBIX HCUBOMHBIX YUUMbIGAeMCs HakonaeHue 'Sy
6 cxkeneme, '’Cs — 60 6cem mene)

XupoTHble %G, KK E
PacturenbHositHas peida 450 130
Pri0a co cMelmaHHbIM MMTaHUEM 450 130
Pri6a xumnast 1 ypoBHs 350 540
Ppi0a xuniHas 2 ypoBHsI 70 1200
PactutensHosiiHas NTHIA 3700 -
Pri6osiiHas nruna 150 100

WurerpanbHbie k03QULHMEHTHI HaKOIIeHUs *"Sr yMEHBILIAIOTCS [0 Mepe
MOBBILICHHUS TPOPHUUECKOro ypoBHs, a ¥’Cs nmoHmkarotes. Murpanus *Sr mo Tpo-
(uyecKnM LensIM B ONPeeSIeHHO ! CTeNeHH MOAYMHIETCS 3aKOHOMEPHOCTSIM MUT-
palyy cTadUIIBHOTO HEM30TOMHOTro aHanora — Ca.

JIMTEPATYPA

1. Anexcaxun P. M., Kpuonynxuit /1.A., CokonoB B.E. Opranusanus HayqHBIX HCClie-
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OYHKIHUOHAJIBHASA MOP®OJIOI'UA
KPOBETBOPHOM U SHJIOKPUHHON CUCTEM
MEJIKUX MJUIEKOIIMTAIOIITUX
P PAAMOAKTHUBHOM 3ATI'PA3HEHUU B 30HE
YEPHOBBLJILCKOM ADC

0.B.EpmaxkoBa, JI.I.MaTepuii
Huemumym 6uonoeuu Komu HL] YpO PAH, Coikmuiskap

BBenenune

Menuko-O1onoruyeckye acrneKThbl ASHCTBUS MOBBILUIEHHbBIX YPOBHEN paJlOaKTHB-
HOCTU B IPUPOIHOM Cpe/ie Ha AKUBbIE OPraHU3Mbl pa3padoTaHbl HEAOCTAaTo4HO. [To 310l
MPUYKMHE HET €MHBIX KPUTEPUEB B OLIEHKE HOPMbI Y MATOJIOTMK OPraHU3Ma, UCTIBIThIBA-
FOLLIET0 JUTUTENBHOE PaJMalMOHHOE BO3AEHCTBUE 103aMH MAJION MHTEHCUBHOCTH.

B Hacrosiiieit padoTe peacTaBieHbl pe3ybTaThl HCCIeI0BaHui MOpQoIio-
TMYECKOro COCTOSHUSL HEKOTOPBIX OPraHOB M TKaHel KPOBETBOPHO# (nepudepuuec-
Kast KpOBb, KOCTHBIN MO3T, CeJe3eHKa) M SHAOKPUHHOM (IIMTOBUIHAS JKeJie3a, Hal-
MOYEYHHUKH ) CUCTEM Yy MOJIEBOK-KOHOMOK U3 30-KkunomerpoBoii 3oub1 YADC.

MaTepnamﬂ H METOAbI

OO0BeKTOM KccienoBaHuil Obula BeIOpaHa noJjieBka-skoHOMKa (Microtus
oeconomus Pall.) kak NpU3HAHHBIA B PaTHO’KOJOTHH BUI-OMOMHAKMKATOD [9].
J1ns B3ATHA nPoO OTIOBJIEHHBIX JKUBOJIOBYLIKAMHU MOJIEBOK yepes 24-48 yacos
MoJABEpraay AeKanuTaluu.

['emMaTooruyecKue NcCcie0Banys ObUTH MPOBEASHBI CTAHAAPTHBIMUA METONAMHU
[5] v Brurouanu oOwWMiA aHaM3 nepudepuyeckoil KPOBU U HUTOMOPQOIOrHYEcKoe
M3ydeHHe MPOLIECCOB TEMOII033a B KOCTHOM MO3Te U CeNe3eHKe. KpuTeprsaMu OeHKH
COCTOSIHHSI CHCTEMBI KPOBH CITYXKHJIM KOJIMYECTBEHHBIE (YPOBEHb reMOIIOONHA, IPUT-
POLIMTOB, JIEHKOLIMTOB M KApUOLIMTOB B €IMHHLE 00beMa TKaHH, a TakyKe UX MUTOTH-
Yeckas aKTUBHOCTH) U KaueCTBEHHBIE (COOTHOILEHUE KIIETOUHBIX ()OPM B IPUTPO-,
JIefiKo-, MUENO- U CIIEHOTpaMMax, UX LIUTOMOP(OIOrus) MoKa3aTesu.

[Tpy THCTOIOTUYECKHUX MCCIEIOBAHUAX OPTraHOB dHIOKPUHHOW CHUCTEMBI
MPUMEHSIM KOTUYEeCTBEHHbIE MOp(dOMeTpUUYEeCKUe COocOoO0bl aHaau3a TKaHEBbIX
KOMMOHEHTOB. KapuomeTpuio 1 peructpauuo MophoMeTprUUeCcKUX NokasaTesei
LIMTOBUIHOM KeJie3bl U HaANOUYeUYHUKOB (B YAaCTHOCTH, TUaMeTpa (OJITHKYJIOB U
00BEMHO# MIOTHOCTHU CTPYKTYPHBIX KOMIIOHEHTOB, LIMPUHbI KOPbI HAAMOYEYHUKOB
W OTHENIbHBIX €€ 30H) MPOBOIWIIN C TIOMOLIBIO OKYJISAPHBIX TJIAHUMETPUUIECKUX
CTEHOK M BUHTOBOIO OKYJIsIp-MUKpoMmeTpa MOB-1-15.
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IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

PanuaunoHHast 0G0CTAHOBKA M 1030Bble HATPY3KH
HAa OPraHH3M >KHBOTHBIX

[ToneBok OTIaBNMBAIM Ha ABYX YUacTKaX, Pa3MYaOLMXCs TPEUMYLLIECTBEHHO
IO YPOBHIO paIMOaKTUBHOTO 3arpsi3HEHUs, HO OJTM3KUX 10 3KOJIOTHYECKUM YCIIOBHUSM.
VYuactok Ne 4 (M3ympynHoe) pacrionioxkeH B 4-5 kM K tory, a Ne 6 (Creuanka) —B 20
KM K foro-3amnagy ot ADC. Ha MoMeHT nccrnenoBanuit raMma-(hoH Ha IePBOM M3 HHX
cocrarisii 0.4-0.6 MP/u, Ha BTopoM ObUT OJIM30K K YPOBHIO €CTECTBEHHOM paqOaKTHB-
HoctH 1 pocrurain 0.01 MP/u. ConeprkaHue paavioHyKIMAOB B MOYBAX, B3ATHIX B Me-
CTax 0OMTaHUs MOJIEBOK, COCTABIISUIO COOTBETCTBEHHO Ha 6-M U 4-M ydactkax (Ku/
kM?): "Ce — 30-50 u 500; 'Ru — 5-10 u 100-200; **Cs — 5-10 u 10-30; ¥'Cs —
5 u 50; *°Sr — 10 u 30; »*2Pu — 0.05 u 2-3. ([laHHbIE MPECTABICHBI OTAEIOM pPa-
JIMO3KOJIOTMYECKOr0 MOHUTOpUHTa okpykaroreil cperst HITO «ITpunstey).

Kak nokasasn raMMa-creKkTpoMeTpUYeCcKHid aHaIu3 TyLIeK U IKYypOK, coaep-
xkanwue “Ce, 1%Ru, *Cs, ¥’Cs Ha NOBEpXHOCTH TeJia MOJIEBOK ¢ yuacTka Ned Obu10
Ha 1-2 nopska Bbllle, 4eM Y 3BepbKOB ¢ yuacTka Ne 6 [10].

PesyabTaThl n 06cyxkaeHue

DKCnepUMEeHTaNbHO A0Ka3aHO, YTO Ta MM UHAs CTENEHb JIydeBoro 3adoJe-
BaHUA UMEET ONPEJEICHHOE COUETAHUE KOJIMUECTBEHHBIX CIIBUTOB U CTPYKTYPHBIX
KJIETOUHBIX HapylleHwuii [3, 4, 6].

W3yueHue cucteMbl KpOBH Y MOJIEBOK U3 30-KUJIOMETPOBOM 30HBI IIOKA3aJ10
BECbMa CJIOKHYIO KapTHHY KJIETOUHBIX peakLMii Kak B nepudepuueckoM pycine, Tak
W B OpraHax KpoBeTBOPEHHs (KOCTHBIN MO3I, Celle3eHKa).

Kpacnas kpoBb. Becex o6cnenoBanHbix B nepuog 1986-1990 rr. 3sepsb-
KOB 0 Kaue€CTBEHHOMY COCTaBY KJIETOK KPacHON KpPOBM MOKHO pa3ieiuTb Ha
Tpu rpynmsl (A, b u B).

I'pynna A oObenuHsAIa KUBOTHBIX C OTHOCUTENBHO HOPMaIbHON KapTHHOM
KpPOBH. JI11 HUX XapaKTEPHBI, C OMHON CTOPOHBI, YMEPEHHBI aHU30LUTO3 SPUTPO-
LUTOB U UX PaBHOMEPHOE HACBIILIEHHE FeMOIIOOUHOM, C APYroil — CpaBHUTEb-
HO BBICOKOE cofiepKaHue peTUKynouuToB (10 40-60 npomusuieii). OTo He COOTBET-
CTBYET (puznonorudeckoit Hopme (18-26% ) ¥ CBUIETENBLCTBYET O PA3APAKEHUN U
MOBBILIEHHOH QyHKLMHK 3puTponos3a. Cpean 3BepbKOB 4-ro yuacTka Takue 0coou
cocTaBysim 55.5, Ha 6-M — 61.5%.

I'pynna b (18.5-23.5%) noneBok umena siBHbIe MPU3HAKKU TUTIEPXPOMHON Mak-
pouuTapHoii aHemuu. B nepudeprueckoii KpoBH 3TUX )KUBOTHBIX OOHAPYKEHO 10 75-
92 npomMuIuIelt OMMXPOMAaTO(GUIBHBIX MAKPO(OPM IPUTPOLIUTOB U IPUTPOOITACTHI,
CpeaM KOTOPBIX BCTPEUAIMCh KIETKU B COCTOSIHUM MUTO3a. Takue HapyIieHus oObIu-
HO KBTM(PMLIMPYIOTCS KaK TspKenas popma JiyueBoro 3adoneanus [4].

B rpynne B (19-14.5%) 3Bepbku oTHYaIMCh MOP(OIOrHYECKMMHU NPU3HAa-
KaMH TUIOXPOMHOM aHemuu. TTocnenHss conpoBokaanachk TAKUMH aHOMaIUSMU
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OYHKIMOHATLHAS MOP®OJIOT A KPOBETBOPHOIT H OHIOKPIHHOI CHCTEM...

KPacHBIX KJIETOK, KaK aHyJI0- U CTOMaTOLUTO3, BbI3BAHHBIMMU, 110 BCE BEPOATHOC-
TH, PU3NKO-XHUMHUYECKMMHU HApYyLIEHUAMHU KJIETOYHbIX MeMOpaH [4,6].

Benas kpoBb. Mopdosornueckuii aHanu3 KpoBU y «4€pHOOBIILCKUX» M0-
JIEBOK IO3BOJIMJI BBISIBUTb Y HUX PsJ CYlLLECTBEHHBIX OCOOEHHOCTEH B COCTOSSHUU
6enoii kpoBu. OHA U3 HUX — JIefKOLMTO3, HAabII0JaeMblil B MepBble JBa roaa
rociie aBapuu y 3BepbkoB yyactka Ne 4. Kak Ob10 yCTaHOBIEHO, KOJIMYECTBO JIeH-
KOLMTOB Y HUX B 1986 I. mpeBbIlaio HOPMATHUBHbIE YPOBHU MOYTH B JIBa pasa, B
1987 r. — noutu B 1.5 pasa. B nocneaymouiye roabl OTMEUEHO 3aMETHOE CHUXKE-
HUE KOJIMYECTBA OENbIX KIETOK KPOBU U Pa3BUTUE YMEPEHHON JeHKOLUTONEHUN,
KOT/1a YpOBEHb JIEHKOLMTOB yAep kuBascs B npenenax 60-80% oT HOpMaTUBHBIX
nokaszaresnieil. B Xxozne aHaim3a Ma3KOB KPOBU BBIACHWIIOCH, UTO JIEHKOLIUTO3 COMPO-
BOXJIAJICSl BECbMA MHTEPECHBIMM U KaueCTBEHHBIMU U3MEHEHUsIMU. B nepudepu-
4eCKoif KpOBH HAOJIONANOCh 3aMETHOE YBEITMUYECHIE TaKUX KIETOYHBIX (OpM, Kak
JUMGOLMTEI, MOHOLUTHI, 6230 UIbI U MIa3MOLUTBI. OTHOBPEMEHHO Oblila 3aperu-
CTpupoBaHa HelTponeHus. Yucno 1oHbIX GopM B UUPKYJISLKU cocTaBuio 40%, a
3pembIX, ()yHKIMOHAIEHO aKTHBHBIX HEHTPO(MIOB, He MpeBhImanc 15%.

Habntonatoiuecs 1eHKOLMTO3 U HEMTPOMEHUs! HAlIOMHHAIM KapTHHY BOCMa-
JIMTEJIbHOH peakluy OpraHu3ma, MoATBEPKAAEMY0 TUCTOJOTMYECKUM U3YUEeHUEM
CpPe30B Pa3IMUHbIX OPraHOB U TKaHEH, Ha KOTOPBIX HaMU ObIIM BBISIBIEHBI MHOTO-
YHCIeHHbIE 0Yaru HeKpoOuo3a, 0OOMIBHO UHOMIBTPUPOBAHHEBIE KIIETKaMU Oeoi
KpoBH. He MCKITIOU€HO, YTO aKTUBHO MOCTYNAIOIUE U3 OPraHOB FEéMOM033a HEWUT-
pouUIIBl TYT 5k€ MUTPUPOBAIM U3 LUPKYIATOPHOTO pycia B o4ard BOCHaJeHUH.
OTMeueHHOE BBIIIE OOMIBHOE NMPUCYTCTBHE B Mepudepudeckoit KpOBU APYTUX
(hopM JIEHKOLIMTOB COMOCTABUMO C ajlJIepruueckoil peakuueil. BecbMa BO3MOXKHO,
YTO 3TO CB3aHO KaK C MOABIEHUEM MHOIOOOpPa3HbIX AHTUIEHOB, TAK M CO CABUraMU
FOPMOHAJILHOTO (hOHA OpPraHUu3Ma KUBOTHBIX, OKAa3aBILUXCS B yCIOBUAX MOBBILLEH-
HOM PagMOaKTUBHOCTH B Cpee UX OOUTaHMS.

CrienyoluM HEOXKUIAHHBIM, Ha HAlll B3I, COOBITHEM sABIsieTCA OOHapy-
JKEHHBIH y «UepHOOBUIBCKUX) MOJIEBOK B NMEPBbIe MOcieaBapuiiHble roasl JuMdo-
uTo3. OTHOCHTENBHOE coaepkanne TnMQonuTos gocrurano 70-75%. B abcomrot-
HBIX BEJIMUMHAX KOJMUYECTBO 3THX KJIETOUYHBIX (GOpM y MOJI0BO3peNbIX 0codei n0-
cTuraigo 9.6 TeIC/MM?, 4TO MPEBBIIIATIO HOPMY B 3.5 pa3a. 3aMeTHM, 4TO yBeaude-
HHe aOCOFOTHOTO YHCIIa JIMM(OLNTOB HAOJIOANN Y JINL, CBA3aHHBIX C Ipodeccu-
OHANIbHBIM 00JTy4eHHEM, B OTAAJICHHOM MEpUOe Pa3BUTHA JTyUeBOil peakLuH, T.e.
[0 Mepe HapacTaHUs NONIOLIEHHbIX OPraHU3MOM 103. MOXKHO Ipeanonararb, 4To
BBICOKOE€ COZI€P)KaHUE MaNbIX U MUKPOJIUMGOLUTOB B nepudepruueckoil KpoBu
[OJIEBOK B HOPME SBJIAETCS FEHETUUECKU 00YCJIOBIEHHBIM NPU3HAKOM KJIETOUHO-
ro cocrasa 0es0il KpoBH, 00€CIEUHBAIOILMM BbICOKHI 3allMTHBIN MOTEHLMAJ opra-
HU3Ma B PUPOJHOIL cpene.

[To naHHBIM IMMPOLUTOTPAMM, y NOJNEBOK U3 aBAPUHHON 30HBI MOMYIALMS
ManbIX JuMpouuToB 10 60% coctosinia u3 Mukpodopm 1 10 1989 r. cyuecTBeHHO
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npeobnagana HaJl MpouyrMu 1uMQouaHeIMU KiieTkamu. Jlanee HaOoaanoch pa3Bu-
THE TUM(OLUTONEHUU U YMEHbLIEHHE COAEPIKAHUS MUKPODOPM.

DKCMEepUMEHTAJIBHO 10Ka3aHO, YTO MUKPOJIUM(OLMTHI SIBSAIOTCS aKTUBHBI-
MU IPOIYLEHTaMU UHTEpP/IEHKUHA-2 U TEM CaMbIM OCYLIECTBIIAIOT 3aLUUTy OpPraHu3-
Ma. B CBf3M ¢ 3TUM MOKHO Mojiarathb, YTo y 00C/IeIOBaHHBIX HAMH MOJIEBOK ¢ 000-
UX y4yacTKOB, HaYMHAas C T0Aa aBapuu U BILIOTh A0 1989 r. BKIIIOUUTENBHO, ObUIN
PE3KO aKTHBU3UPOBAHbI 3aLLMTHBIE MEXaHU3MbI OpraHu3Ma. B nociemyromiye roasl
(1991-1992 rr.) nposBisics AePULUT MallbIX IUM(OLUTOB, @ BMECTE C TEM U MHK-
podopM, 0COOEHHO BBIPAKEHHBIN Y ;KUBOTHBIX ydacTka Ne 4, 4T0 MOIIO MpUBEC-
TH K CHH)KEHHIO 3aLIMTHOrO MOTEHLMana KpOBH.

[NapasnensHo co CHIDKEHHEM B Meprdeprnueckoil KpOBU UYHCNIA MAJIBIX JIM-
(hounToB HabMONANIOCH YBETHUUEHUE COMEpKaHUS O0NbIIUX POpM TUM(OUIHBIX
KJIETOK, CPEIM KOTOPBIX OBUIM 0OHApysKeHbI M TUM(OOIACTbl. DTO CBUAECTENBCTBO-
Bajlo O IBHOM CTUMYJIALMH JUM(POLIUTON033a, BEPOATHO, MMEHHO TOIO €ro 3BeHa,
KJIETKM KOTOPOTO 3aceJIIoT OYark HeKpo30B M MPUHUMALOT YYacTHe B pereHepaluu
TKaHel. Bhllle Mbl FTOBOPUIN O MHOTOYHCIIEHHBIX HEKPOTUUECKUX Ouarax, HaoJto-
JaeMBbIX B Pa3IMUHbIX OpraHax U TKaHAX UCCIEeNyeMbIX )KHUBOTHbIX.

BecbMma BO3MOKHO Hab/rogaeMble HAMU IpeoOpa3oBaHKs B COCTaBe JIeHKo-
LUTOB B neprdepruyeckoil KpOBU MOTYT CBUIETENBCTBOBATh O TOM, YTO B YCIOBU-
AX XPOHUYECKOr0 MaJIOMHTEHCUBHOIO PaAMalMOHHOIO BO3AEHCTBUSA Y )KUBOTHBIX
B IIPUPOJHOI Cpele B KaXKA0M OTAEIbHOM OpraHU3Me HEYKIOHHO IPOUCXOAUT DTy-
Ookas nepecTpoiika Jeiikono33a, anekparHas ero GU3HoJ0rH4ecKOMy COCTOSTHHMIO.
B nenom ke MOXKHO CKa3aTb, YTO B JAHHOM BPEMEHHOM UHTEpBajle N0C/Ie aBapuu
(1986-1992 rr.) ueTko cpabarbiBai MEXaHW3M UMMYHHOH 3allUTHI OpraHu3ma, os1a-
rogapsi KOTOpOMy, Ha Hall B3IVIAJ, U COXPaHAIACh JKU3HECIOCOOHOCTh MOMYJIALUU
[OJIEBKU-3KOHOMKHU B yC10BUSAX 30-KUIOMETPOBOi1 30HBI.

BwMmecTe ¢ TeM Hago OTMETUTb, YTO OAHOBPEMEHHO 3aMETHO MPOSBUIIUCH U
MHOroo0Opa3Hble CTpyKTypHble aHOMAJIUU KJIETOK OeJI0il KpOBU, BbI3BAHHBIE HapY-
LIEHUSMU MUTOTHYECKOTO MpoLiecca, a Takke BHYTPUKIETOUHOro MeTadonu3ma u
CUHTE3a NOoNUcaxapuaoB. MOXXHO NOMYCTUTh, YTO Y KUBOTHBIX B yC10BUAX 30-
KUJIOMETPOBOI 30HBI MOCTENEHHO Pa3BUBaJIach M (yHKLHOHAJIbHAs HENOCTaTOu-
HOCTB KJIETOK 0€enoii KpoBH.

HabmronaeMble KOMYECTBEHHBIE U KaUeCTBEHHBIC N3MEHEHH B nepudepu-
4eCcKoM 3BeHe 0eJloi KPOBH TakK e, KakK U KpacHOi KpOBH, OKa3aJloCh, TECHO B3a-
HUMOCBSI3aHbl C HAPYLUEHUSAMMU, PAa3BUBAIOLIMMUCA B OPraHax reMornos3a (KOCTHbIH
MO3r OelpeHHOI KOCTH U Cele3eHKa).

KocTHblit MO3I. Y 10€BOK aBapHiiHOM 30HBI OTMEYEHO J0CTOBEPHOE yBe-
JIMYEHUE KOJIMYECTBA KAPUOLUTOB B €IMHULIE 00beMa FOMOreHaTa TKaHU U UX MU-
TOTMYECKOI aKTUBHOCTH, YTO MOIVIO YKa3bIBaTh Ha YCUJIEHHOE (DYHKLIMOHUPOBAHHUE
KOCTHOTO Mo3ra. Ha ()oHe 3THX BBIpaKEeHHBIX KOMITIEHCATOPHBIX CABUTOB JTaHHBIE
MHEJIorpaMM MOKa3bIBaloT:
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CTOHKOE CHIKEHHE MPOLEHTa reMOLUTOOIacTOB;

JIOCTOBEPHOE YMEHbILEHHE YPOBHs 3pUTPOOIACTOB, U3BECTHBI Cyyau AecT-

PYKTHBHOIO NEHCTBHUS Ha 3pUTPOUAHBIH POCTOK KPOBHU Jayke TaKMX HU3KUX

no3 kak 0.01-0.1 IT'p [7]. ¥ nByx noneBok (15.4%) 4-ro yuacTka B OIyCTOIIEH-

HOM KOCTHOM MO3re 0OHapy KeHbl €1IMHUYHbIE MeranoonacTbl — sBHbIN MpH-

3HaK TsKeoi opMbl JTyueBoro 3aboneBanus [4];

TEHJEHLUIO CHU)KEHHSI OTHOCUTEBHOIO KOJTMUECTBA IMM(OUIHBIX KIETOK;

MPU3HAKK AMCKOOPAMHALMH MPOLIECCOB JIEHKOM033a U CO3peBaHMs KJIETOK B

MUEJIONIHOM POCTKE KPOBH;

3aMETHOE YBeJIMUEHHE YKicia MOHOUMTOB, 6a30(hnI0B, MerakapuoLMTOB, I1a3-

MaTUYECKUX KIIETOK;

yBEJIMUYEHHE COAEPKaHUs aHOMAITbHBIX KJIETOK, TAKUX KakK TMFAHTCKHUE MOJMILIO-

uzHbIe (GOpPMBI, KIIETKU C TMIIEPCErMEeHTHPOBAHHBIMU, MUKHOTUYHBIMHU, KOCMAaTbl-

MU S1paMH U BaKyOJIM3UPOBAHHOM MEHUCTOM LMTOMIa3MOM, He MOAAoILHecs

naeHTUGUKALUK, OAHAKO XapaKTepHble VIS Jy4eBOro nopaxenus [4, 5).
Cenezenka. O MophoyHKIMOHATEHOM COCTOSHUM JAHHOTO OpTaHa MOX-

HO CyAMTb MO MOKa3aTeJIaM CIIJIEHOTrpaMM (TaGJ’[.), CYWECTBEHHO OTVIMYAarOIIHUMCs
OT HOPMBI, yCTaHOBHCHHOﬁ paHee ajid KOHTPOJIbHBIX Y KUBOTHBIX.

Tabnuya.
Knemounvie nokazamenu, xapakmepusylowjue 2eMOn033 6 celle3eHKe
noN0GO3PENbIX NONCEOK-IKOHOMOK U3 30-Kkunomemposoii 3onvr Y49C, Xtm_

IMoka3zarenn crieHoTpaMm, Hopwma Vuacrox Ne 4 Vuacrox Ne 6
% Ha 500 knerok n=7 n=17 n=10

E ey COWIOTEIHILbE 9.3+0.7 11,7410 11.2+0.6
Jlumpounnnbie 60,9+0,7 46,6+0,5* 47,4+0,8*
OpHUTPONIHEIE 9,4+0,3 14,5+1,2* 14,1+0,5*
Mmuenonansie 8,610,8 10,9+1.0 9,8+0.6
MoHOLUTSI 3,740,3 5,240,7 5,240,3
MerakapronuTsl 1,3+0,2 2,1£0,04 1,8+0,02
[nazmaruveckue 3MeMEHThI 6,81+0.5 8.9+1.2 10,5+0,7*
MU (o611.), % 1,140,1 1,740,9 2,7+0,02

IIpumeuanue: n — xonuuecmso ocobeil, x — cpeonee apugmemuyec-
Koe, m_— owubKa cpeone2o, «+»= ecmo KIMKU, «-» — Hem KJIemok,
«*» — paznuuus 0ocmogepHsvl o omHouteHu Kk Hopme npu p < 0,05.

Crolikoe CHHKEHHE KoNUuecTBa TUM(OUAHBIX KIIETOK CBUAETEIbCTBYET 00
YTHeTEeHUH JIMM(OLUTON033a. JINM(OLUHTHI MpeCcTaBIeHbl HCKIIFOYUTEIEHO MaITbl-
mu popmamu. Henb3st 000#TH BHUMaHHEM MTPOTPECCHBHOE HApPAaCTAaHUE 3PUTPOUTI-
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HBIX 1 MHEIOMJHBIX KJIETOK KPOBU, CPEAU KOTOPBIX BCTpEUaroTcs Aesdmuecs Gpop-
Mbl. Ha Ma3kax-oTneyarkax 0OHapy»KeHbl Takke HeOOJbIINE OYa)KKW aKTUBHOMN
npoaudepanuy nia3MaTiueckuxX U peTUKYI03HA0TeIUaNbHBIX KJIETOK. YBEIUYU-
JIOCh U KOJIMYECTBO MOHOLIUTOB.

[Tokazarenu mutoTnueckoro nHaekca (MHW) noguepkuBaroT akKTHBU3ALMIO
KPOBETBOPHOI (DYHKIIMH CETEe3eHKH HCCIIEIYEMBIX TTOJIEBOK.

B uenom uccnenoBaHus CUCTEMbl KPOBH MOKa3ajaM AOBOJILHO TECHYIO B3au-
MOCBSI3b HaOMonaeMbIX (GEKTOB B pa3HbIX ee 3BeHbIX. CX0KeCTh 00HAPYKEHHBIX
MU3MEHEHUH ¢ ONMMCAHHBIMU PaHee B PaguoOUOIOTMYECKUX IKCIEPUMEHTAX I103BO-
JISIeT MpeanosaraTb B pa3BUTUU JECTPYKTUBHBIX MPOLIECCOB BEAYLLYIO POJIb HOHU-
3upyromeit paguamuu. [1pu ToM Ha (hOHE CII0KHOTO TepeTUIeTeHNs HHUBUIyalb-
HBIX PA3JIMUYM, 1ECTPYKTHUBHBIX U PE3KO BbIPAKEHHBIX KOMIEHCATOPHBIX MPOLEC-
COB B Pa3BUTHUU KJIETOUHBIX peaKLUil YETKO MPOCIIEKUBAOTCA 001meOronoruyec-
KHe MPU3HAKK Jy4eBO# MaToNOrMM KPOBU UCCIEAYEMBIX MOJIEBOK. Tak, B OTBET Ha
pe3kue OeCTpyKTHBHbIE U3MEHEHUs (pacnaj KJIETOK, MOSBIEHHWE aHOMalIbHBIX
(hopM) aKTHBU3HPYIOTCSA KOMIIEHCATOPHBIE MPOLECCHl (YCHICHHEe MUTOTHYECKOI
AKTMBHOCTH, OYaroBas runeprsiasus pOCTKOB KPOBH U T.A.). 3aTeM CllelyeT IeKOM-
neHcauus (CHUKEHUE KOJIMUEeCTBA FeMOLUTO01aCTOB, AUCKOOPIMHALIMS IPOLIECCOB
npoaudepalyy 1 co3peBaHus KIETOK KPOBH, BBIXOI B Pycsio ONacTHBIX GopM Kiie-
TOK KPOBM C MPU3HAKAMU COMATUUECKOH MyTalMM) U, HAKOHEL, pa3BUTHE COO-
CTBEHHO NATOJI0TMU KPOBU — MOP(OI0ruuecKye Npu3HaKky JIyueBoro 3ad0ieBaHus
2-ii u 3-ii creneHu. [TpoLIEHT TaKkuX KUBOTHBIX HeBesuK (5-15). OcHOBHas mMacca
3BepbKOB (60-75%) B CUJy aKTUBaLMU KOMIIEHCATOPHBIX NPOLIECCOB MOAJEPKUBA-
€TCsl, Cys MO JaHHBIM aHAJIN30B, HA YPOBHE MPEANaTOJOrHH.

DHIOKpUHHASA CUCTEMA, KaK OJHA U3 MIABHBIX PEryIATOPHBIX CUCTEM Opra-
HU3Ma, OKa3bIBAaET OMOCPEOBAHHOE U HENOCPEACTBEHHOE BIMAHIE HA KPOBETBO-
penue. C y4eToM TeCHBIX MHOKECTBEHHbBIX B3aUMOJEHCTBUI HabMonaeMble MOp-
(oyHKIHOHATIBHBIE CABUTH B CHCTEME KPOBHU HAJI0 TIOHUMATh HE TOIBKO KaK pe-
3y/bTaT BO3AEHCTBYS Ha OPraHu3M SKCTpeMasIbHBIX aKTOPOB cpelbl 0OMTaHMUs, HO
U KaK CJIEJCTBUE ONOCPELOBAHHOIO BIMSHUS FOPMOHAILHOIO (hOHa.

luToBuaHas skese3a. TkaHb LUMTOBUIHOM Kese3bl MOJIOBO3PEIBIX 3BEPb-
KOB, OTJIOBJICHHBIX B CeHTs0pe 1986 r. Ha 4-M U 6-M yuacTkax, Oblla NpecTaBie-
Ha OOJBIINM KOJTMYECTBOM OYEHb MENKUX aJIeHOMEPOB HETPAaBWIEHOM (OpMEI 1
MOYTH YTPaTHUiIa CBOIO (POSTUKYIIIPHYIO CTPYKTYpy. ConepskaHue KOJjoMaa cocTaB-
ns1o Beero 7-10% (B koHTposie 00beMHas TNIOTHOCTH Kosonaa — 54%). Hecmot-
P51 Ha BBICOKOE COAEPKaHUE CEKPETOPHBIX 3JIEMEHTOB, KOJUIOM OTIMYAJICs BBICO-
KOH MJIOTHOCTBIO (BaKyoJsiel pe30pOLuu He 0OHAPYKEHO), UTO CBUIETEILCTBOBAIIO
O CHMKEHHMM POJIM KOJUIOMJA B TOPMOHOTeHe3e. DTH NPU3HAKU (MUHUMAIbHBIN
nvameTp GONIMKYI0B, UX MHTEHCUBHOE OOHOBJIEHHE, rnepTpodupoBaHHblil $os-
JIMKYJIAPHBINA SMUTENNi, BRICOKHIT MPOLEHT AeCKBAMaIMH) YKa3bIBATH Ha (hyHKIIH-
OHaJIbHOE HaIpsyKeHUe LIUTOBUAHOMN KeNe3bl.
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ITo pe3ynbTataM rucToMop(oa0ruieckoro UCCaeJ0BaHUs IIUTOBUIHOM Ke-
JIe3bl )KMBOTHBIX, OTJIOBJIEHHBIX B 30He aBapuu Ha YADC, 0co60ro BHUMaHuUs, Ha
Hall B3NS, 3aCy’KUBAeT GakT MUKPOGDOIIUKYIAPHOM CTPYKTYpPbI JKeJe3bl U Mo-
BBILIEHHUE YNCIIa KIETOK MapadosunKynsapHOro snutenus. Takue (pakTbl MOTYT
ObITh CPAaBHUMBI C OCTPOI CTUMYJILIMEN OpraHa, ¢ COCTOSHUEM JKesle3bl Mociie
pe3ekuuu [2,7]. AHanOruyHble U3MEHEHHS ONMCaHbI U B paboTax, [Ae UCMOJIb30-
Bajics TOpuii-232 B SKCepUMEHTaX Ha Kpbicax [8].

[Tono6Has akTHBM3aLMA KOMIIEHCATOPHBIX PeakLUid, cO3aBas HaNpsHKEHHOE CO-
CTOSIHUE UCCIIENYEMBIX TKaHE, MOXKET yCyTryOnaTh pa3BUTHE NATOJIOMMUECKUX CIBUIOB.

Kopa HaagnoyeuyHukoB. Y nojeBok u3 paiioHoB aBapuu Ha YADC mopdo-
(yHKLIMOHAJIBHEIE MOKa3aTell 0onee BBICOKHE, YeM Y KOHTPOJIBHBIX )KUBOTHBIX.
[Tpuuem, TMHENHHON KOPPETIUMOHHON 3aBUCUMOCTH MEX Ty MoKa3aTesIiMU aKTHB-
HOCTH 2K€J1€3bl Y JKUBOTHBIX 4-I0 U 6-I0 y4aCTKOB M YPOBHEM raMma-(oHa Ha 3TUX
yuyacTKax He OOHapy KeHO.

VY 4epHOOBUTLCKOM MOMYSSALMU OTMEUEHO 3HAYUTEbHOE PACIINPEHHE KOPBbI
HAJMOYEUHHUKOB 34 CUET YBEJIMUEHHs yUYKOBOH 30HbL, UTO CBUAETENLCTBYET O M0-
BBILUEHHOHN BbIPAOOTKE MIIOKOKOPTUKOMAOB. DTHU MPU3HAKK aKTUBALMM JKEJe3bl
COMPOBOXKIAIMCH YBEIUUEHUEM Pa3MEPOB aAPEHOKOPTUKOLUTOB U UX SAEP.

Bwmecrte ¢ Tem Ha oHe runepdyHKLIMOHMPYIOLLETO HaAMOYeYHUKa HAOMOoAIICh
[PU3HAKU MOBPEKAEHUS KIETOYHO-TKaHEBBIX CTPYyKTyp. Haubonee xapakrepHbIMU
ObUIM: BaCKyJIIpH3aLMs NAPEHXUMbL, AUCKOOPAMHALMSA KOPbI HAAMOYEYHUKOB U OOLIUp-
HblE O4aru JIEHKOLMTAPHBIX MHUIBTPAToOB. Y )KMBOTHBIX YEPHOOBUIBCKOM MOMYIIALIMN
OTMeUaJT! MOBBIIIEHNE MUTOTHUECKOI aKTMBHOCTH KJIETOK MyYKOBOM U KITyOOUKOBOM
30H, @ TAKXKE yBEJIMYEHHE YNCIIa MHOTOAIEPHBIX KJIETOK. BennurHa MUTOTHYECKOrO
MHJeKca Oblia BhIlIe, 4YeM B KOHTporie, nocturana 18.0%o (mpoTtus 2.3%o B KOHTpOIIE).
V¥ 10-15% >x1BOTHBIX OOHApy»KeHa 100aBOYHAas KOpa HaanodeuHuka. OHa MpecTaB-
Js71a o000l OTIEsbHbIE OCTPOBKU alPEHOKOPTUKAIBHON TKaHH, PAacOIOKEHHbIE MOJ
KarlCyJI0i U COXPaHAIOLIUE CTPYKTYpPHblE IPU3HAKU U 30HAILHOCTH HOPMAJIbHOM KOPBL.
OTH aKThl CBUAETEIBLCTBYIOT O MOBBILLEHHON (YHKLIMOHAIBHON Harpy3ke oprata, a
TaKXKe yKa3bIBAOT HA HEMOJHOLEHHOCTb U HANPSXKEHHOCTh KOMIIEHCATOPHBIX MPOLEC-
COB, MPOUCXOIALIMX B >kese3e. [Ipu BbIpaKeHHOM yBEIMYEHUH LIMPUHBI KOPKOBOTO
BELLECTBA OTMEUEHBI U 3HAYUTEITbHBIE CTPYKTYPHBIE HAPYLIEHHUs, YTO NO3BOJISAET Npea-
HOJIO’KUTh B3aUMOOOYC/I0BIIEHHOCTb 3THUX IIPOLIECCOB.

[TapanienbHO MPOTEKAOLIME KOMIIEHCATOPHO-BOCCTAHOBUTEIBHBIE MPOLIEC-
CBI (aKTHBH3ALNS (PU3HOJIOTHUECKO 1 peTlapaTUBHON pereHepaiy TKaHel, pa3By-
THE TUNEPIUIA3UK U TUMEPTPOGUH KIIETOK), C OOHON CTOPOHBI, MOTYT OBbITh HaIpaB-
JIEHBI Ha NOIEPKaHUE KJIETOYHOTO U (PyHKLIMOHAIBHOIO T'OMEOCTa3a UCCAEAYEMbIX
CHUCTEM, a C APYyTroi — CO3a0T HANPSKEHHOE, HEYCTOMUMBOE UX COCTOSIHUE, Be-
Nylliee K Ae30praHu3alum Beeil cucteMbl. Ha TakoM HanpshkeHHOM (oHe yalle, yem
OOBIYHO CITyHYaroTCs CPBIBBI, HapyIIeHHe OanaHca, GopMHUpPYIOTCS HEOOpaTUMBIE
MaToJIOTMYECKHE MPOLECCHI.
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BrisiBieHHbBIE MOp(l)OJ'[OFI/I‘IeCKI/Ie CIBUTH, HA HAlll B3TJIA, HCJIB3A CUUTATh
MoKa3aTeNsIM1U UCTHHHOM (PU3MONOrMYeCcKOl afanTayui opraHu3Ma K MoBbILIEH-
HOMY ramMMa-(oHy M CIO)KMBLIMMCS PaJnOIKOIOTHYECKUM YCIIOBHSIM CPEbl
oOUTaHMsA TMOJIEBOK, MOCKOJIBKY HAJIMYNE€ YE€TKO BBIPAKEHHBIX MPU3HAKOB JIy4ye-
BOro 3a00JIeBaHUsS y TPYIbI MOJEBOK, MPEKAEBPEMEHHOTO CTapeHus, nucba-
naHca (pyHKUMOHUPOBAHUSA YHIOKPUHHOM CUCTEMBI, COMaTUYECKOH MyTaluu U
HEOOBIYHOI MOJUMIONAM3ALMHN KIETOK, a Takke GopMUpOBaHHUE TpaHyJIeM,
CHUKEHHE YPOBHSA reMouuTOONacTOB (CTBOJIOBBIX KPOBETBOPHBIX KIJIETOK) SIBJISA-
I0TCSl CJIEACTBUEM JINOO CPblBa CTAOUIM3UPYIOIIUX MEXAHU3MOB, JTUO0 YCKOPEH-
HOTO HCTOLIEHUS Pe3epPBHBIX BOZMOXKHOCTEH HcciienyeMbIX cucteM. [Ipuiem n3
TOKOJIEHUA B MTOKOJICHUE HE MPOUCXOAUT CHUKECHUSA OTMEUEHHBIX CABUTOB. Kak
U3BECTHO, CTOMKO COXpaHAIOLMECs U3MEHEHMs, BbISBICHHbIE B TeUeHHE He-
CKOJIBKMX CE€30HOB, MOKHO CUUTATh A€3aJallTUBHBIM MPU3HAKOM.

Bce 310 M0o3BosIAET FOBOPUTE O HEYCTOMYMBOM COCTOSSHUHM OpraHu3Ma rojie-
BOK B YCJIOBHSIX XPOHHYECKOTO JIy4€BOr0O BO3AEHCTBHU, CIOCOOCTBYIOIIEM pa3BH-
THIO TIATOJIOTUUECKUX W3MEHEHU.
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BJIUAHUE PAIMOAKTHUBHOT'O 3ATPASHEHUSA CPE/bI
HA PEITPOAYKTUBHYIO ®YHKINIO MEJIKHUX
MJUIEKOIIUTAIOIIUX

B.I1.Mamuna, O.A.Kurajabsckuii
Hucmumym sxonoeuu pacmenuii u scusomuvix YpO PAH, Examepunoype

J1o HeaBHero BpeMeHH B paaroOMOIOruy pa3BUBAIMCh B OCHOBHOM Harpas-
JIEHUs, B KOTOPBIX M3yqaTiCh d((eKThl 00ydeHNs B JICTAIBHBIX U CyOJIeTAIBHBIX JI0-
3ax. B pe3ynbrare Takux Mccaen0BaHUN yCTaHOBJIEHbI MEXaHU3Mbl BOSHUKHOBEHHUS
Y pernapauuy paaualioHHbIX MOBpeXIeHN. B HacTosee Bpems, HECMOTps Ha TO,
YTO B paAMOOMOIOTMYECKUX UCCIIEIOBAHUAX MPUOPUTETHBIMU CTAHOBATCS pabOThI MO
W3YYEHHUIO BIMSHUSA MaJIbIX 103 PaJuaLii Ha KJIETOUHO-TKAHEBOM, OpraHu3MEeHHOM
Y MOMYJISILIMOHHOM YPOBHSX, €1le HEAOCTATOUHO MOTyY€HO AaHHBIX Ul TOTO, YTO-
Obl HEMOCPEACTBEHHO MOJONTH K MOHUMAHHMIO MEXaHU3MOB EHCTBUS MaJbIX 103.
D10 mpexae Bcero 00yC/IOBIEHO TEM, YTO B JIMTEPATYpe HET OJIHO3HAYHOIO OTBETa
Ha BOMPOC, KaKUe 03kl ClIeAYeT OTHOCUTh K MaibiM. OJJHU aBTOpPblI OTHOCAT K Ma-
JIBIM 103aM TaKH€ U3 HUX, KOTOPbIE C OJHOM CTOPOHBI AOJKHBI MPEBBILIATE A03Y
€CTEeCTBEHHOTO (DOHA HA OIMH MOPSJIOK, a C APYTO CTOPOHBI JIEXKATh Ha JBA TOPSAIKA
nwie JII . (Kysun A.M., 1977). Pan aBTOpoB 3a Majible 1036l IPUHUMAET [03bI,
HaXoJALIH1ecs B MHTepBasie oT Heckonbkux clp no 11p (Anamosuy, 1997). Ha ceron-
HSLUHMI I€Hb HET eANHOM 0OLIeNpPUHATON KOHLENUHUH OUONIOrMYeCcKoro AeicTBUS
MaJbIX 103 paauauru. Kpome Toro, clienyet y4uThBaTh U TOT (aKT, 4TO OUOJIOTH-
geckre 3(QPeKTh TPH MaJIbIX H03aX BEIPAXKEHBI ¢Iab0 MK BOOOIIE HE PETUCTPUPY-
10Tcs. B cBA3M ¢ 3TUM HEoOX0aMMO 0c000€e BHUMaHUE YAEATh MoA0opy Mokasare-
JIeit, aeKBaTHO OTPAXKAIOLINX PagHOOHONIOrHIecKuit 3 eKT.

B GonblurHCTBE ClyyaeB B KauecTBE MOKa3aTess COCTOSHUS NOMY/IALMH UCTOb-
3y€TCsl UHTEHCUBHOCTb pa3MHOxeHus. [10kazaHo, UTO JIMTeNbHOE BO3AEHCTBIE MAbIX
J103 paavalMy Ha MOMy/IALUMH MBILIEBUAHBIX IPHI3YHOB YCUJIMBAET UHTEHCHBHOCTb
pa3MHOKeHHs. Ha 3arps3HeHHBIX St TeppUTOPHUAX B MAJIBIX 103aX OTMEYAIOCh HEKO-
TOpoe yBenuueHue yrcna BoiBokoB (Mibenko, 1974). MccnenoBanus, npoBeaeHHbIE
Ha Tepputopun BYPCa, nokazanu, 4to y caMOK Ha paJMOaKTHBHBIX y4acTKax MPOHC-
XOAUT HEKOTOPOE YBEIMYEHHE YUCIIA OBYJHPYIOLWIUX AHLEKIETOK O CPaBHEHUIO C
KoHTposieM. Eciiu Obl 3TOT npoLiece NPUBOAMI K YBEIMUEHHIO BETMYMHBI BHIBOAKA, TO
MOJKHO OBIIO Obl JaHHBIH 3 dekT oTHeCTH K cTUMYyIHpyouemy 3¢ dexry, ogHaxo,
MPOUCXOAWIO YBEIUUEHUE SMOPUOHAIBHOM rudeny. [To BenuuHe BbIBOKA U II0A0-
BUTOCTH PA3TUUMIl MEXKAY KOHTPOJIBHBIMU U PaJHOAKTUBHBIMU YYacTKaMH He ObLI1o
obHapyxeHo (TectoB, 1993). b1 cienaH BHIBOJ O TOM, YTO PErysALUs YUCIEHHOCTH
3a cueT M3MEHEHHUs BeJTIMYKMHBI BbIBOIKA Maliod(pekTHBHa, cyliecTByeT Oonee 3 dek-
TUBHBIA MEXaHN3M — BOBJIEYEHHE CErOJIETOK B PENPONYKTHUBHBII npoLecc (YCKOpeH-
HOE MOJIOBOE CO3PEBAHMUE).
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[Tpu u3yueHuy BIUSHUSA MalbIX 103 paJualul Ha OPraHUu3M HEPEIKo OOHa-
PYKMBAETCs CTUMYIUpYoLKit 3¢ dexT. B HaMx uccnenoBaHusx, MpoBENEHHbIX Ha
MBILIEBUIHBIX IPbI3yHaX (KpacHas MoJjieBka), oOuTarolux Ha Teppuropun BYPCa,
MBIl HAOJIIOA/I yCUJIEHUE NMPONU(EepaTUBHON aKTUBHOCTHU CIIEPMATOrEHHbIX Kile-
TOK, KOTOpPO€ MPUBOIAUT BMOCJEACTBUU K YBEJMUEHHIO YHCIIA CIEPMATO30M/I0B, T.€.
oTMeuaercs cTumynupyomuit agpdext (Mamuna, 1994). BeiaBuraanucs pasindHble
TUIOTE3bl, OOBACHAIOLIME MEXaHU3M CTUMYIUpYoLero sgdekra — «reHeTuyec-
Kas», «TOKCHKOJIOTHUYECKasy, «CTHMYIHpyIomas nHTokcukamus (Tumodees-Pe-
coBCKuil U 1p., 1981). BoickasbiBaeTcs MPeanonokeHne O TOM, YTO MEXaHU3M TOTO
a¢dekTa BKIIOUAET peryasTOpHbIe MPOLIECCH B KJIETKAX, CBA3aHHbIE C OMoMeMOpa-
HaMu. J1o HaCTOSILIEro BpEMEHU HET SICHOCTU B BOIIPOCE SBJIAETCS JIM CTUMYIIUPY -
follee AeHCTBUE paaualiy PeIKUM HCKIIOUEHUEM, UM XKe OHO siBIseTcs obOuiei
3aKOHOMEPHOCTBIO MPH Mepexoe OT OObIINX 103 K MaJIbiM. OcTaeTcst OTKPBITHIM
BOMNPOC B OTHOLUIEHUHU MOJIE3HOCTH JJIsl OpraHu3mMa MpoLeccoB CTUMYJIALNU.

Crenyer uMeTh B BUIY, YTO 1O HapacTaHUIo 3((eKToB nmokasarenu, Xxapak-
TEPU3YIOLIUE PENPOAYKTUBHYIO (DyHKLUIO, PACIOaratoTcs B CIEAYOLIEM NOPs-
Ke: BeJIMUMHA NOMeTa — IJIOJOBUTOCTb — CIMOCOOHOCTh K 3a4aTUI0 — 3CTpajib-
HBII UKT — (DyHKIHOHAIBHBIN CriepMaToreHes. B Tabmiie mpencTaBieHs! oKa-
3aTenu (Mo BO3PAaCTaHUIO PAAMOYCTONYMBOCTH) OLIEHKH PENpPOAYKTUBHOIO pHUCKa
MpU pa3IuYHbIX BO3EHCTBUAX.

Tabnuya.
I okazamenu oyenxku penpooyKmueHo20 PUCKA NPU PATUYHBIX 6030€iCMEUSX

CAMLIIbI
HuTonornyeckue kputepuu
(cepmaTorpaMma, criepMorpaMma)
TI'ucronarosnorus
Bec cemenHuka
Bec 106aBOYHBIX MOJOBBIX KeJe3
CrnocoOHOCTB K KOIMYJISALNN
DepTUIIBHOCTh
Oynkuusa ki1.Cepronu
VYpoBeHb N0J0BBIX TOPMOHOB
OyHKLMS TUTIOhH3a

CAMKH
OcTpalibHBIA LMK
Uncno 0OLMTOB,YUCIIO OBYJISLUI
T'ucronaronorus (aTpe3us)
HHnekc ¢hepTUnbHOCTH
Uucno pe3opOumii, s3MOpHOHOB
OHIOKPHUHHBIN MPOQHIIb
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MHOro41cneHHbIMH UCCIIEA0BAaHUAMH Ha MbIIIEBUAHBIX Ipbi3yHax (bomnbiua-
koB, Kybanues, 1984; XXuranbckuii, 1994) nokazaHo, 4to Jiro0oe BO3/eiicTBUE, B
TOM UYHCJIe U paariallMOHHOE, MPUBOJIAILEE K HAPYLLIEHHUIO teMorpaduieckoii cTpyk-
TYpbl HEU3MEHHO BEZET K YBEJIMUEHUIO rudesin camuoB. [ToBbIlIeHHAas CMEPTHOCTh
cam10B 00ycJioB/ieHa OoJibLIel ABUraTeIbHONH aKTUBHOCThIO, MHTEHCUBHBIMU 00-
MEHHBIMH MPOLIECCaMU, 0COOSHHOCTAMH ()OPMHUPOBAHUS U PA3BUTHS TOJIOBOM CH-
CTEMBbI, CBI3aHHBIMU C TOPMOHAIBHON peryasuuen.

CpaBHUTENIbHBIN aHAJIN3 YyBCTBUTEIBHOCTH MYKCKMX M JKEHCKHMX IMOJIOBBIX
JKene3 K paualMOHHOMY BO3IEHCTBHIO MOKa3all, YTO FOHA/Ibl CAaMLIOB OoJiee UyBCTBH-
TeJIbHbI K HEOIaronpusaTHBIM (hakTopam cpebl. KI3BeCTHO, UTO CriepMaTroreHHbIit AMu-
TeJINi SABIISETCS OIHOM M3 PaIMOuyBCTBUTEILHBIX TKaHEH OpraHu3Ma U CITyKUT UH/IU-
KaropoM 3arpsi3HeHus OKpyKaroleii cpenpl. JIroOble HapyleHus B poliecce crepma-
TOreHe3a MOTYT BbI3bIBATh M3MEHEHHUS B OTUIOAOTBOPSAIOLLEH CIOCOOHOCTH CriepMarTo-
30MI0B, KOTOPBIE MPUBOAAT JIMOO K JOMHUHAHTHO-JIETAJIbHBIM MyTaLUsAM, MO0 K Head-
(hexruBHOMY criapriBaHuto. Eciii BO3NEHCTBUIO MOIBEPratoTCs CaMliibl, TO UX criepMma-
TO30Mbl, HECYILIME HAPYILEHUS B FEHOME, NP OTJIONOTBOPEHUH AWLIEKIETKY UHTaK-
THBIX CAMOK MOTYT C IOCTaTOYHO BBICOKOI1 BEPOSITHOCTBIO MHIYLIMPOBATh YBETUYEHHE
JIOMMITIAHTALIMOHHOM TrOen. Ha 0CHOBaHWM OLIEHKU J0- M ITOCTUMILIaHTAIIMOHHOM
U0 MOYKHO CYAMTh O HATMYMU T'eHETUUECKUX HAPYILIEHHI B CIEpMaTOreHHbIX KJIeT-
KaX WJIM CHWKEHUH OTIOIOTBOPSIOLIEH CIIOCOOHOCTH CIEpPMaTo30MI0B, HE CBA3aHHON
C FeHETUYECKUMHU HapyIIEHUAMHU.

Takum 00pa3oM, Al MPOTHO3MPOBAHHUS OTAAJICHHBIX MOCEICTBU, MPOsB-
JISIOLIMXCA B YBEJIMUEHUHM SMOPHOHANIBHOM rrbenn, HeoOXOAMMO BBISIBIIEHUE paH-
HUX U3MEHEHUH, MPOUCXOAIIMX HA KJIETOUHO-TKAHEBOM YPOBHE.

B pabote uccnenoBaHHio MoJgBEprajuch CEMEHHUKHM pbIKei MOJIeBKH U Jiec-
HOM MBI, OOUTAIOIINX Ha UMIAKTHBIX TEPPUTOPUAX BOJIM3K TOLKOrO MONIMroHa
OpeHOyprckoit oonactu.

CocTosiHHE cIiepMAaTOreHe3a y MoJI0BO3peJibIX )KUBOTHBIX

[Tpouecc cnepmaroreHesa y MojJoBO3pPeIbIX JKUBOTHBIX MPEACTABIAET COO0H
JUINHHYIO CEPUI0 LUTOJIOTMUECKUX NOCEN0BATENbHBIX IPe0Opa3oBaHuil, BKItOUa-
IOIMX AeneHne U AnddepeHIupoBKy OTAEIbHBIX THIIOB CEPMATOTeHHbIX KJIETOK:
CHEPMATOrOHUM, CHEPMATOLUThI, CIEPMATUb], CIIEPMATO30Ubl. DHIOKPHUHHBIH
OTJIeN CeMEHHMKa MpescTaBieH kneTkamu CepTonu u Jleiiaura.

KonuecTBeHHbIi THCTONOrMYECKNI aHaTN3 OTAENBHBIX THIOB CIIEPMAaTOreHHbIX
KJIETOK Y )KUBOTHBIX C UMIAKTHBIX YUACTKOB [OKA3al CHIDKEHHE UKCIIa CIIEPMATOTOHMUIA,
T.€. MajIeH!e FrepMUHATUBHOTO MHEKCa (OTHOLIEHHE YMC/Ia CIePMaTOroHuii k paauoyc-
ToifunBbIM KiIeTkaM CepTonu). YMEHbLIEHUE KOIUUECTBA CIIEPMATOrOHUI BEIET K IOC-
JIeIoBaTeNIbHOMY CHUKEHHIO OCTaJIbHBIX TUIOB KJIETOK (CMIEpMATOLITOB, ClIepMaTu 1
CMEpPMATO30MI0B), TEM CaMbIM BbI3bIBAs YCUIIEHHE HAMPSKEHHOCTH CTIEPMATOTEHEA, T.€.
NajieHne MHJEKCa PeNakcalyy (OTHOLIEHHE OOIIEro YKcsa CIEPMATOreHHBIX KIIETOK K
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kierkam Cepronu). HanOonee BbpaxkeHHbIE M3MEHEHUs HAOIONaloTCs Y pbKeit mones-
KH, 4TO, M0-BUAUMOMY, 00YCJIOBIEHO BUAOBBLIMU OCOOEHHOCTAMU. Ha MMMakTHBIX yya-
CTKaX IOCTOBEPHO BO3PACTAET MHAEKC CEMEHHHKA (32 CUET MEXKYTOUHOM TKaHH) M MHIEKC
HaJIMOYeYHHKA. DTO MOATBEPAKIAET TOT (haKT, UTO KUBOTHBIC HAXOIATCA B OoJee HeOMa-
TOMPHATHBIX YCJIOBUSX CYILIECTBOBAHUS, MPU KOTOPBIX YCHIMBAETCS SHEPIOHANPSKEH-
HOCTb OpraHu3Ma. B jiireparype nokasaHo, UTo y HOJNEBOK-3KOHOMOK, JUIUTENILHOE BpeMs
OOUTAIOILMX Ha TEPPUTOPHH C MOBBILLIEHHBIM COAEPKaHHEM PaIOHYKIIMIOB, Ha0ona-
ercs ycuieHHe (PyHKIHOHAIBHOM aKTHBHOCTH aipeHANIOBOI JkeNe3bl (YBeTMUeHNe HH-
JIeKca HaAMOYeYHUKA), IPHYEM 3a cUeT runeprpoduu my4koBoii 30Hb1 (Epmakosa, 1991).
YBenuueHue pa3MepoB KIETOK U siiep MyYKOBOH 30HbI KOPbI HAMOYEUHNKA CBUIETENb-
CTBYET 00 UHTEHCUBHOCTU CUHTE3a KOPTUKOCTEPOUAOB. MI3BECTHO, UTO YBEIMUEHUE KOP-
TUKOCTEPOMIOB MPH CTPecce He MPeBbILIAeT GU3MOIOTMYECKHUX IPAHHLL, KPOME TOTO,
HaIM4uue KOPTUKOCTEPOUIOB B ONTUMANIBHBIX KOJIMYECTBAX HEOOXOAUMO U1 HEKOTOPBIX
alanTUBHBIX M3MeHeHuii ooMeHa (Kupumos, 1977). Crnieunduueckum peryyistoinpoMm
rUNepTpOPUU HAAMOUESUHUKOB CITYKUT aIpeHOKOPTUKOTPONHBIi ropmoH (AKT), npo-
nyuupyembiit runodusom. I[lepectpoiika B SHIOKPHHHOM cUCTEMe He OrpaHUYMBASTCS
Jub yeuneHueM npoaykunn AKTT, a BKItoyaeT H3MEHEeHHs B CeKpELMH IpyrHX rop-
MOHOB (TOPMO3UT BbIIEIEHUE TOHAJI0- U TUPEOTPOIHOTO FTOPMOHOB), T.€. IIPOUCXOIAT
CIIBUTH B «0OILEM rOpMOHATIBHOM OanaHcey». B Halmx rccnenoBaHusaX Mbl HaOmonaeM
NafeHue repMUHATUBHOIO UHIEKCA, KOTOPOE MOXKET ObITh 00YCIOBIEHO KaK CHUKEHU-
eM nposrepariBHON aKTHBHOCTH TaK U TOPMO30M JENIEHHs CTIEPMAaTOTeHHBIX KIIETOK.
MexaHH3M JaHHBIX MPOLIECCOB 00YCOBNEH HEHpPO-ryMOpaIbHBIMU (haKTOpaMu: pac-
CTPOICTBO MEXaHU3MOB TOPMOHAILHOM PELIELUHU, OCYLLIECTBIIAIOLIEH PEry/sILMIo Aese-
HUSA U AU depeHLMPOBKY CIIEPMATOreHHbIX KJIETOK, MIIM TOPMOHAIIbHBIN AHcOanaHc.

VY OTHenbHBIX AKHUBOTHBIX (HE3aBUCHUMO OT BH/A) OOHapY KEHbI AeCTPY KTUBHbIE
M3MEHEHUS B CEMEHHBIX KaHAIbLIAX (YaCTMYHOE OTC/IAUBAHKE 3aPO/bILIETO SIUTENNs),
KOTOpbIE HOCAT OYaroBblii XapakTep, B OCHOBHOM, B 00/1acTH rete testis.OTcnanBanue
3apOJBILIEro SMUTENU MOXKET ObITh 00YCJIOBIEHO HAapyLIEHHEM NPOHULAEMOCTH Ie-
MaTOTECTUKYJIIPHOrO Gapbepa, UMEIOLIEro ayTOMMMYHHYIO MPUPOAY. Y OTAENbHBIX
MBILLIEH C UMITAKTHBIX yYaCTKOB B CEMEHHBIX KaHAJIbL[AX BCTPEYAIOTC MHOTOsIIEpHbIE
1 JIereHepUpPYIOLLME MOJIOBbIE KIETKU. MHOrosaepHble CriepMaroLUThl 00bIYHO COzep-
Kat 2-3 snapa, oOHapy KMBaKOILKE MPU3HAKK JereHepalu — MUKHO3, XpOMaToJIu3.
Pa3BuTHe NaToNI0rnueckuX U3MEHEHUH B CEMEHHUKE Yallle BCEro HaYUMHAeTCs B 001a-
ctu rete testis, ductulli efferentis 1 TosbkoO 3aTeM pacnpocTpaHsAeTCs HA CEMEHHbIE Ka-
HaJblia CeMeHHMKa. [10 MHEHHIO HEKOTOpBIX aBTopoB (Johnson, 1970) 310 mpoucxo-
JIUT 32 CYET TOrO, YTO CMEPMATO30M bl B KaHAJIbLIAX CETH CEMEHHHKA MEHee 3allHLLIe-
HBI U B MIEPBYIO 04Yepeb SABIAIOTCA 00bEKTaMH ayToarpeccuu. JlecTpyKTUBHbIE U3Me-
HEHMs1 HE MOTYT pacCMaTpUBaThCs Kak aJaNTalys Ha KIIETOUHOM ypoBHe. COBpeMeH-
Hble TEOPUH CTapEeHHs YeIOBEKa, KaK MPaBUIIO, OCHOBBIBAIOTCS HAa HAKOIJIEHUH T0-
BPEXIEHUI B KJIETKAX, KOTOPbIE MPUBO/AT HE TOJIBKO K COKPALLIEHUIO PENPOLYKTHBHO-
o nepuoza, Ho ¥ MPOAOILKUTELHOCTH JKU3HH B LIEJIOM.
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Cpeny nosoBo3pesbIX JKUBOTHBIX (MaJiast JIeCHask MbILLb) BCTPEYAOTCs 0CO0N
y KOTOPBIX OTAEIbHbIE CEMEHHbIE KaHAJbLA COAEPHKAT HE3HAUUTEIbHOE YHCIIO
CHEepMaTO301A0B, c1ad0 BbIpAKEHA MEXKYTOUHAs TKaHb, OTBETCTBEHHAs 3a BbIpa-
60TKy TecToCcTepoHa. DTH 0COOU COCTABIAIOT HE3HAYUTENbHYIO YaCTh MOMYJIALHH,
U MPOLIECC CIIepMaToreHe3a y HUX Helb3s OTHECTH K aKTUBHOMY, TaK Kak CHMIKe-
Ha rOpMOHaJIbHAst aKTUBHOCTb.

Crniepmorpamma, KoTopast BKJIFoUaeT B ce0sl psif| roKazarerieid, XapakTepu3yroLnx
KaueCcTBO CMEPMaTO30MI0B (B OCHOBHOM HaJMYUe NATONOrMYECKUX (OpM), B HALIUX
HCCIIeIOBAHUAX YKIIaAbIBAETCS B HOPMOCIIEPMHUIO, XOTS Y JKMBOTHBIX (pblXKasi MONeB-
Ka) C OMBITHOTO y4acTKa BCTPEYAOTCsl CIIEPMATO30M/Ibl C MaKporonoBkoil. CoracHo
HaOMIOAEHUSIM MHOTHMX aBTOPOB, OTJIOAOTBOPSIOLLAs CIOCOOHOCTD JSKYJIATa MOBbIILIA-
€TCsl NApaJUIE/IbHO YBEIMUEHHIO He OOLLEro YMCia CIIEPMUEB, @ IPOLIEHTA MOABKHBIX
1 MoporIornuecky HOpMabHBIX (hopM. Hammume maronormaecknx GopM IPUBOAUT
K JIOMMIUTAHTALHOHHOM T'HOeN SMOPHOHOB WIH HeY(P(HEKTUBHOMY CITApHBAHMIO.

Mopdosiornyeckuii aHaIu3 ceMEHHUKOB HEMOJI0BO3PebIX *KUBOTHBIX

CeMEHHUKHU HENONI0BO3PEbIX )KUBOTHBIX NPEACTABIEHB! CEMEHHBIMU KaHAJIb-
LaMy SMOPUOHAJIBHOTO TUIIA, COAEPKALLMMU He3penble kKiieTku CepTonu U nepBUYHbIE
TOJIOBbIE KJIETKH. KaHabLibl IMEIOT Maslblii TMaMETP, OTCYTCTBYET MEXKyTOUHAas TKaHb
(knetku Jleliaura), BeipabarbiBatoias TecrocrepoH. Knerku Cepronu, o mepe cra-
HOBJIEHHS CriepMaToreHesa, 6epyT Ha cebsl posib IMMYHOJIOTHYECKOI Y TeHEeTHYECKOM
3alUThl I PepeHIMpPYIOILMXCS MONOBBIX KIIETOK, ABJSACH OAHUM U3 Haubomee 3¢-
(heKTHBHBIX KOMITOHEHTOB TeMAaTOTECTHKYIIAPHOTO Oapbepa (CoBpeMeHHbIE TPOOIeMEI
cniepmarorenesa, 1982). Y ;KMBOTHBIX ¢ MIMIIAKTHBIX yYaCTKOB YMCJIO MEPBUYHBIX I10-
JIOBBIX KJIETOK 3HAYUTEIbHO MEHbLIE [10 CPABHEHUIO C KOHTPOJIEM, T.€. CO3AI0TCA
MPENOChUIKH AJIs 3a€PKKHU MOJIOBOTO CO3PEBAHMs BECHOM.

TakuM 00pa3om, MOJYUYEHHbIE PE3YJIbTaThl CBUAECTEILCTBYIOT O HATHYUU
crenyrolux 3G ¢eKToB: nageHue nponudepaTuBHOi akTUBHOCTH MOJOBbBIX KIIETOK,
YCUJICHUE HAMPSKEHHOCTH CIIEPMATOreHe3a, HAIMUUE AECTPY KTUBHBIX U3MEHEHU,
HOCSIIMX OYaroBbIi XapakTep.

I[TpencraBieHHbIe JaHHBIE BHOBB ITOAYEPKHUBAIOT TOT (hAKT, YTO XPOHHUECKOE
JieficTBUE MaJIbIX 7103 HA CEMEHHUKHM MOXKET BBI3bIBATH B OJHUX CIIyYasX CTUMYIIHUPY-
Io1Lee ISHCTBIE HA MPOLIECCHI KIETOUHOro AeeHus, B APyruX — Topmo3siuee. [lei-
CTBHE HA FepPMUHATUBHBIE KJIETKU OCYLLECTBIISETCS MOCPEACTBOM MEXKYTOUHBIX COEIU-
HEHMI, KOTOPblE XOPOLLIO Pa3BUThI MEX/Y CIIEPMATOIEHHbIMU KJIETKAMU U KJIETKaMU
Cepronu u yepe3 auddysuto dakropa BozneiictBytor Ha cunte3 JIHK 1 PHK (Rassell,
1980). Cpenut 3TuX (haKTOPOB MOTYT OBITH TAKHE, KOTOPBIE BIUSIOT HA MHTOTHYECKYIO
aKTUBHOCTB KJIETOK — MUTOreHeTn4eckue nonunentuasl (Bellve, 1984) u comarome-
nH-TIo100HBkIe BelliecTra (Johnsonbaugh, 1982). Kpome Toro, B TOM Wil APYyroM Ciy-
Yae Mbl He MOKeM OoTau(depeHLMpoBaTh (PU3UONOTUUYECKYHO aIaNTalMI0 OT BPEMEH-
HOI KOMIIEHCALMU CKPBITOTO NMaTOJI0rM4YECKOro MpoLecca, T.K. 11 3TOro Heo0X0auMo
3HATh KAKUM 3alacoM MPOYHOCTH O0NIaJaeT AaHHAs CUCTEMA.
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B pannoskonoruu ocodoe MECTO 3aHUMAET BOMPOC O BO3MOKHOCTH aJiarnTa-
LMY MOMYJIALUMHA K XpOHUYECKOMY MOHU3UpYoleMy o0syueHuto. [To-Buagumomy,
HUMeeTcs psill MEXaHU3MOB, CIIOCOOCTBYIOIIMX paJlallMOHHOMN afanTaluy MIEKOMH-
TaWIIKX K paguoakTuBHOMY 3arpsizHeHuto (Mnsenko, Kpanusko, 1980, 1986).
TepMHH «aganTauus cTaj WUPOKO UCMOIB30BaThCA B OMOIOTHH, 3KONIOTHH, COLU-
OJIOTMH M APYTUX Haykax. J[JIs MeauUMHbBI TpUeMIIeMa alanTalus TOJIbKO Kak Qu-
3MOJIOTHYECKOe TpucTocodnenue, T.e. puznonornveckas amantauus (MnbuH,
1980). 'mrueHnveckoe HOPMUPOBAHNE AHTPOTIOr€HHBIX (PAKTOPOB B MPUPOAHOI
cpeze NpencTapiseT 3HaYUTebHbIe TPYAHOCTH METOANYECKOrO U MPAKTHUYECKOro
xapakrepa. Bo3Hukaer Gonbluias TpyAHOCTb B nuddepeHurpoBaHuu GU3HOI0TH-
4YecKOl aJanTauuy U BpeMEHHON KOMIEHCALMU CKPBITOrO MaToj0OrMYeckKoro npo-
uecca (baesckuit, 1979). O0a 3T1 npouecca cX0XkH 1Mo BHELTHUM MpU3HakKam. [le-
PEXo1] OT HOPMBI K MATOJIOTHH ABIIAETCSA CTAAUHHO MPOTEKAIOIIM MPOLIECCOM aJiar-
TalMM OpraHU3Ma K ycioBuUaM cpenbl. CBeneHus 00 ajanTaluy Ha KJI€TOYHOM
ypOBHE, ee PU3HOJOrMYECKUX MeXaHU3Max U MOCIEACTBUAX NMPAKTUYECKU OTCYT-
CTBYIOT. B ciyuae ¢ moHM3UpylOlLeil paaualuneil UMeeT MeCTO peakLus KIeToK,
opraHu3Ma Ha BTOPUYHbIE U3MEHEHHUs, BbI3BaHHbIE KBAHTaMM WJIM YacTULAMM.
Ynapel KBaHTOB MJIM YaCTHUL[ 3a4aCTYIO COMPOBOXKIAKOTCS TMOENbI0 KIETKU WK
IPYTIIBI KJIETOK, HApyIIeHHeM WX (YHKLHUI NI U3MEHEHUSMH B MX T€HETHUECKOM
anmnapare, KOTOpble MPUBOAAT K HACIEACTBEHHBIM 3a00JI€BaHUAM — pa3Iuyus ¢
KOHTPOJIEM J0CTOBEPHBI, MOITOMY OTIEJbHbIE aBTOPbI OTPULIAIOT PaAHALIMOHHYIO
afantauuio Ha kietouHoM ypoeHe (Mnbun, 1980).

KOJIMYECTBEHHO-MOP®OJIOI'NMYECKOE
NCCIEJOBAHUE CUCTEMbI KPOBU TOMOBBIX
MBIIIE, OBUTAIOIINX B 30HE TOIIKOI'O
AJEPHOI'O B3PBIBA

9.A.Tapaxruii, O.A.Kuraabckuii, M.I.Hugontosa
Hucmunmym skonoeuu pacmenuii u scugomuvix YpO PAH, Examepunbype

[pobGnema OLEHKH U MPOTHO3UPOBAHUS COCTOSHUS OMOLICHO30B CTAaHOBHT-
cs1 0COOEHHO aKTyaJIbHOM B YCIIOBHSAX aHTPOMOTEHHOTO 3arpsi3HEHHs TEPPUTOPHIA,
KOTaa UMEET MECTO COUECTAHHOEC BIIMAHUE UHAYCTPUAJIBHBIX U paAUallMOHHBIX 3ar-
PA3HSIOIUX (PaKTOPOB M HapylIeHHE PAaBHOBECHS B SKOCHCTEMAaX CYIECTBEHHO
Bo3pacTaeT. [yl MHTerpajJbHON XapaKTepPUCTHKHU 30POBbS SKOCHCTEMEI, ee MpH-
TOIHOCTH UTS KMBOW MPHPOABI M YesIOBeKa Hanboiee IPUOPUTETHOMN SBIACTCS
Ouonornyeckas oleHKa kayecTBa cpesibl. CTaHOBUTCS HEOOXOIMMBIM OLICHUBATh HE
HeO6paTI/IMBIC, a MEHEC 3HAUYUTCIIbHBIC OTKIIOHCHUA, YTOOBI UMETh BO3MOKHOCTh
BEpPHYTb CHCTEMY B UCXOAHOE, HOpMasibHOE cocTosiHue (3axapos, Knapk, 1993).
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JIng OueHKH U MPOrHO3UPOBAHUS COCTOSHUS TEPPUTOPHIl B KaUECTBE TECT-
00beKTa IUPOKO UCTOJB3YHOTCS MBILLIEBUAHBIE TpbI3yHbl (Marepuii u ap., 1989)
Kak MpeIcTaBUTeNbHas COCTapsoLas OMOLEeH03a, MOCTOSHHO KOHTaKTUPYHOLLas
¢ akTopaMu cpenbl OOUTAHUS, a TAKXKE KaK MOIEIb MPU SKCTPANOIALMN JaHHBIX
TOKCUKOJIOTMYECKOT0 SKCIiepUMeHTa Ha yenoeka (besens, 1987).

[TpencraBnser UHTEpEC OAHA U3 TEPPUTOPHIA, MOMABLIMX MO/ BIUSIHUE 1ep-
Horo B3pbiBa — Toukuii monuron OpeHOyprckoii 061acTu, rae MHOTOIeTHHE Ha-
OsronieHMs 3a HaceJIeHWeM TMOKa3ajlu BO3pocCIlyto Ooiee ueM B 6 pa3 pacnpocTpa-
HEHHOCTb 3JI0KaY€CTBEHHBIX 00pa30BaHUii KPOBU M KPOBETBOPHBIX OPraHOB Cpe-
N1 HacesieHus, ocoOeHHo neteii (Jlebenbkosa u nip., 1998).

[TpoGnema aeiicTBUA MabIX 103 paarallii COCTOUT B CYILIECTBOBAHUM HEpera-
PUPYEMBIX JTyUeBbIX MOBPEKACHUI NeHOMa, MPUBOIALINX K MOSBICHUIO MyTaLMi, a,
ClleIoBaTesibHO, K 00pa30BaHMIO 37I0KaUYECTBEHHBIX M HACIIEICTBEHHBIX 3a00I€BaHHIA.
C yBenuueHHeM A03bl BBIXOJ X pacTeT, fo3a 30 paj yBeqMUYMBaeT BbIXOJ MyTaLuii B
nBa pa3za (bapaboii, 1991). Psn aBTOpoB cYMTAET, YTO OCHOBOM MAaTOIONUH NP MaJIbIX
J103aX SABISETCS MOBPEXKIEHHUE IUTFOPUTIOTEHTHBIX TeMOIOATHYECKUX KIIETOK, Beyliee
K HeCTaOMJIBHOCTH MponudepaLyiy B OTAEIBHBIX POCTKAX KPOBETBOPEHUS, K (PyHKLIM-
OHAJIbHO HEMOJIHOLEHHOCTH KIIETOK KpoBU (MykcuHoBa, 1990), kotopas, B CBOIO
ouepeib, UPaeT LEHTPATBHYIO POJib B Pa3BUTHN MH(EKLMOHHBIX OCI0KHEHHH, OTaa-
JIEHHbIX HOBOOOpa3zoBaHuii (JKepOuH u 1p., 1989). OueHUTs BIMsAHNE HA OPraHU3M
MOHM3UPYIOIIMX U3JTy4EHNI B MaJIbIX 103aX YPE3BBIYAHO CJI0KHO. M3 BCeX KIMHUKO-
J1ab0paTOpHBIX TECTOB LiesiecooOpasHee U MHPOPMATHBHEE [UTs MPOTHOCTUKU Mopaxke-
HUS UCTIONB30BATh KOMIUIEKC JAHHBIX KOJIMUECTBEHHO-MOP()OIOrHMYeCKOro HCCleoBa-
HUS KJIETOK KpoBeTBOpHOI cructembl (Komap, 1992).

OCOOEHHOCTBIO CUCTEMbI KPOBHU ABJISIETCS TO, UTO OHA OObEAUHAET padoTy
MHOTUX (pU3HUOTIOTHYECKUX CHCTEM OpraHu3Ma, IPSIMO MM OTIOCPEOBAaHHO pearu-
pyeT Ha zeiicTBue MHOTMX (akTopoB. B cBolO ouepens GU3MOI0rHYECKOE COCTO-
STHUE OpraHu3Ma MO3BOJIAET KOCBEHHO XapaKTepU30BaTh IKOJIOTMUYECKYHO CUTYaLHIO
MECT OOMTaHUs KUBOTHBIX. BinsHue BpeaHbIX GakTOPOB MOXKET U3MEHHUTDb Peak-
TUBHOE COCTOSIHME OpPraHnu3Ma 1 U3 Hecnieur)UuecKrx MposiBIeHui Ha Ha4aTbHOM
JTane nopakeHus nepeiTu B cneurpuueckue npossneHus. [leppuunas npodunak-
THKa CUCTEMbl KPOBH CTPOMUTCS, MPEXkKAE BCEro, Ha 000CHOBAHHbBIX HAYUHBIX JaH-
HBIX O XapakTepe BIUSHHUA Ha KPOBETBOPEHHE TOTO MJIM MHOTO (haKTopa OKpyKa-
touieit cpensbl. [103TOMY, BBISBUB PaHHHE U3MEHEHHsI, MOKHO MPEAOTBPATUTD pa3-
BUTHE Martoyiornyeckux npoueccos. (Kozunen u ap., 1993).

DpuTpouUThl NepuepruyecKoil KPOBU HE MEHEE UeM JICHKOLMTHI pearupytoT Ha
naToreHHble (hJakTopbl U OBPEXKHAOTCS UMU. OTHAKO B CHITy MOP(OJIOTHMYECKOH Mpo-
CTOTBI 3PUTPOLIMTA €r0 MATOJIOrNYECKHe peaKLMK Majo MOAAITCA MUKPOCKOITMYeC-
KOMY MCCII€IOBAHHIO U 3HAUMTENILHO MEHEE U3yUYeHbl, YeM W3MEHEHMS JICHKOLIUTOB.
AHanu3 «KpacHoi» KpoBU JaeT 00BIYHO XapaKTEPUCTUKY — YUCIIO 3PUTPOLIUTOB,
reMOI00MHA, HO 3TH MOKa3aTell He B MEHbLIEH Mepe 3aBUCAT OT 00beMa M1a3Mbl, 4eM

39



IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

0T KpoBeTBOpeHUs. Kpome Toro, faxe B CTaHAAPTHBIX YCIOBUAX SKCIEPUMEHTA Cpe-
JI1 5KUBOTHBIX, B TOM YHCJI€ MBILIEH, PErMCTPUPYIOTCS MHAMBUAYAbHbIE PA3THUMs B
YPOBHE 3PUTPOLUTOB. DU3HONOTMUYECKUIT CMBICH STHUX PA3TMUUii CONPOBOXKIAETCS Ka-
YeCTBEHHBIMH PA3IUUUAMU, UX (YHKLIMOHAILHOW HEPAaBHO3HAYHOCTBIO M YCTOHUMBO-
ctbto (KnuopuH, TuyHoB, 1974). Mcnonb3oBaHne HHIEKCOB SPUTPOLIMTOB MO3BOJISET
BCKPBITh U3MEHEHHS, HE BBISBIIIEMblE€ CTAHIAPTHBIMU KIMHUKO-1a00paTopHBIMU Me-
Toaamu uccrnenosanus (Tapaxruii u np., 1995, Lpi6 u ap., 1996).

Nwmetommecs B nmureparype JaHHbIE [0 U3MEHEHHUSIM B CUCTEME KPOBU Mell-
KHMX TPBI3yHOB, OOMTAIOIINX HAa TEPPUTOPHAX C PA3HBIM YPOBHEM PaaNOAKTUBHO-
0 3arps3HeHUs, CBOAATCA B OCHOBHOM K KaueCTBEHHbIM U3MEHEHUSM KpOBH. AB-
TOpPbI OTMEYAIOT HapyLIEHHE COOTHOLIEHHUS OTAEIbHBIX TUIOB KJIETOK, MOsABICHHE
cneunguyueckoit anantTueHoit Hopmbl (Tector, 1993), cHkeHre QYHKIMOHAILHOMN
akTUBHOCTHU KJeTok (Macnosa, 1976; Martepuii, 1977, 1978, 1983, 1984). Konu-
YEeCTBEHHbIE H3MEHEHUS FeMOM033a HaXOAAT NpH 0oJiee BBICOKUX YPOBHSX 3arpss-
Henus (TecroB, 1993) unu npu 6osiee BEICOKUX KOJMUECTBAX PaIMOAKTUBHOCTH B
skcnepumente (bopucosa u np., 1988).

3ajaya HaCTOALLEro MCCAEIOBaHUS CBOAUTCS K M3YyYEHMIO psla Mokasareneii
CUCTEMbl KPOBH OOUTAIOLIMX PSA/IOM C YESTOBEKOM U MOJBEPKEHHBIX BIMSHHUIO TEX ke
BO3/IEHCTBYIOLINX (haKTOPOB CPE/ibl JOMOBBIX MbILLEI HAa TEPPUTOPHUSX, MOMABLLMX MOJ
BiysHUE TOLKOrO SAEPHOIO B3pbIBA, /11 XapaKTePUCTUKH (PU3HOIO0THYECKOr0 COCTO-
SIHUsSL OPraHW3Ma, BbISBIICHUS IEWCTBUS BPEAHBIX (PaKTOPOB Cpelbl OOUTaHMS.

HccnenoBan psa nokasareneil nepudepruueckoil KpoBU U KPOBETBOPHBIX
opraHoB 35 TOMOBBIX Mblei (Mus musculus), OTIIOBIEHHBIX B aBI'yCTe-CEHTAOpe
1994 rona Ha TeppUTOPUAX KOHTPOJIBbHOI (4. Kpucranka — BHe nepBOHaYaJIbHBIX
rpaHul] paJloOaKTUBHOTO ciena, 14 Mblieid) u nonapieil B AMULEHTP AAEPHOTO
B3pbiBa (CtapobornaHoBka, 21 MbIIb).

B nepudepuueckoit KpoBu 00eHX rpymni MblLIeil ONpeaeneHo KoIMYecTBO Jiek-
KOLIMTOB, KOJIMYECTBO IPUTPOLIMTOB U UX AuameTp (D), peTHKyIOLHUTOB, (hopMyIia Kpo-
BH, remMatokput (Ht), remorio6uH (Hb). BeraucieH psia MHIEKCOB SpUTPOLIMTOB: Cpe-
Huit 00beM (MCV), Tomuuna (T), chepuunocts (D/T), coneprkanne (MCH) 1 KOHLIEH-
tpauus (MCHC) Hb B sputpouure. Y Mbliei, 3a0UThIX JUCIOKALMEH MISHHBIX M0-
3BOHKOB, B3SIThl OpraHbl, ONpe/iesieHa Macca CeNe3eHKH, MPUroTOBIEHA CyCIIeH3Us ce-
JIE36HKU, KOCTHOTO MO3ra OeIpeHHOM KOCTH, MOJCYUTAaHO O0LIee KOIMIECTBO KIIETOK
M0 METOAMKAM CTaHAAPTHBIM U MpularaéMbIM K npudopam.

B kaxkmoii Tyurke MbIIIelt onpeneneHa cyMMapHas 3-aKTHBHOCTB, (paccuu-
TaHa 1o *’Sr, Ha YHHBepCcaIbHON Mano (OHOBOI YCTaHOBKE C TOPLIOBBIM CUETYH-
koM CBT-13). [lis Kaxa0#i rpymibl )KMBOTHBIX Ompe/eneHo copeprkanue *’Cs (Ha
ramma cnekrpomerpe AM-256-6 ¢ kpucramioMm Nal, akTUBUpPOBaHHOM TeUEM) U
*Sr (paIMOXMMHYECKIM METOJOM 10 JodepHeMy I ¢ mociemyroleii 103uMeTpH-
eil Ha TOM ke yHUBepCcanbHOU Mayo GOHOBOI ycTaHOBKe, uTo U V’Cs). [laHHbBIC
BbIpaskeHbl B BK/KT cyXoil Macchl.
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J171 OLEHKM 3KCTIEPUMEHTANIbHBIX JaHHBIX MCTIONb30BaHbI METO/IbI OTHOMEP-
HON U MHOTOMEPHOM CTaTUCTUKH.

CornacHo oOLIeNPUHATHIM HOPMAaTHUBaM B HACTOsLIEE BPEMs pal03KOIOTU-
yeckass 00CTaHOBKA B 30HE BIMSAHHSA TOLKOrO A7€pPHOTO B3pbIBA HE MPEACTABISAET-
csl yrpokatoiieil. Bmecte ¢ TeM BBISBIEHbBI JOKaNbHbIE 3arpsA3HEHUs] MOYBEHHO-
pactuTensHOro nokposa (conepxkaunue *’Cs B 1,5-3 pasa, uzoronos Pu B 1,5-5 pa3
npeBbIIaeT NobalbHBIN YpoBeHb, *'Sr — coctaiser 1,7 kKBk/M?), noBbleHa
KOHLEHTpaUUs XUMHUYECKUX dieMeHToB (Zn, Mn, Ni, Cr) B Bozne, oOHapykeHa
BbICOKAsi KOHLIEHTpaUus Zn B TIeY€HU JOMOBOM MbILIN (DKOJOro-reHeTu4ecKuit
aHaJIM3 OTAAJEHHBIX nocheacTBuil Toukoro saepHoro B3pbiBa B OpeHOyprekoit
obmactu B 1954 rony, 1997, c. 155).

[To psimy M3yueHHbIX MPU3HAKOB CUCTEMbI KPOBH MCCIIEyEMBIX TPYII MbILIEH
HaliZIeHbl CTAaTUCTUUYECKH 3HAYMMBbIE Pa3IM4us. Y MbILLIEH ¢ UIMIIAKTHOW TEppUTOPUN
YCTaHOBJIEHO OoJiee BHICOKOE YHCIIO 3puTpouuToB (9,7 nporus 8,3 muH, p = 0,015).
CyumiectBeHHble (p < 0,05) u3MeHeHus npereprieBaeT ux GopmMa — yMeHbLIAeTCs
obObem (53 mporue 63 Mm®), TomuuHa (1,3 potus 2,8), chepuanocts (5,6 npotus 1,9),
yBENMUUBaeTCs cpeaHuil nuameTp (7,3 MKM NpoTuB 5,4), U3MEHAETCS COOTHOLLEHUE
SPUTPOLMTOB pa3sHOro auameTpa. OCHOBHas 10J1s1 KIIETOK (69%) )KUBOTHBIX C UMIIAK-
THOM TEPPUTOPHHU TMPENICTABIIEHA SPUTPOLMTAMU OOJIBILIUX pa3mMepoB (6,8-8,2 MkM),
TOrza Kak ¢ KOHTPOIbHOH — 49% 3puUTpouuToB UMEOT quamerp 4,7-5,4 mxm. Kre-
TOK TaKOIO JUAMETPa B OMNbITHON IPyMIe HACUMTHIBAETCA JIULIb 4,6%, a C AMaMeTPOM
8,9 1 9,6 MKkM Ha nops 1ok Oonblile, ueM B KOHTpoJie. KpuBas pacrnipeneneHus 3puTpo-
LIMTOB TIO JMaMETpPy 3aMETHO CABHHYTA BIPABO (PHUC).
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Puc. Omnocumensroe cooepoicanue spumpoyumos pasHo2o ouamempa
ONBLIMHOU U KOHMPOALbHOU 2PYNN MbIULET.
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MexaHu3M MOABJIEHUS MAaKpOLIUTOB psijl aBTOPOB CBA3BIBAET C MPOCKAKHUBA-
HUEM MOCJEIHEro KJI€TOYHOro IeJIeHHs, YCKOPEHHOTO CO3pEeBaHuUs 3PUTPOLUTOB,
3aBUCSLUMX OT CTEMEHHU U MPOJOJIKUTENLHOCTH BO3IEHCTBUS, YTO BAXKHO B MOHU-
MaHUU MPUPOIBI OTAANeHHBIX 3¢ dexroB (Banba, 1974). [TogoOHbIe OTKJIOHEHUS B
MOP(ONOrUM SPUTPOLIMTOB HAOMIOAAIOT MPU M’MIOXPOMHON aHEMHH, KOTOpas pas-
BUBAETCS NPU XPOHMUYECKUX OTPaBIICHUX, neduuute xeses3a, HHPEKUUIX, OITyX0-
JIIX, CHW)KEHUU cuHTe3a reMornoouHa (Togopos, 1966), npu AaUTEeILHOM Aeii-
CTBUM MaJIbIX 103 MOHM3Upytoeit paguaunu (lonsadepr, 1967).

B nopnep:kaHuu GpyHKLUUN KPOBU KOMIIEHCATOPHAsl POJib, MO-BUAUMOMY, B
3HAYUTENILHOI Mepe OTBOIUTCS CEeNIe3EHKE M0 CPABHEHHUIO ¢ KOCTHBIM MO3IOM, YTO
BBIPAXKAETCSl HEKOTOPBIM YBEJIMUYEHUEM MHIEKCAa U MAcChl CeJIE3eHKH, 0COOEHHO
3aMeTHOH y camok B (1,8 pa3a no cpaBHEHHIO C KOHTPOJIbHBIMHU MBILLIAMHU) U OTYET-
JIMBO BBIPAKEHHOH KJIETOYHOCTBIO opraHa (p = 0,015). KnetouHocTh koppenupy-
€T C YMCJIOM 3PUTPOLUTOB Pa3HOro JMaMeTpa — OHA TEM Bbllle, YeM OoJiblue
SPUTPOLIUTOB ¢ nuaMeTpoMm 6,8-8,9 mkm (r = 0,35-0,46), 1 MeHbILIE IPUTPOLUTOR
¢ nuameTrpom menee 6,1 mkwm (r = -0,46 — -0,39).

Ecau sputpouut spkuii npuMep aganTaluy OpraHu3Ma K yCIOBHAM Cpeibl
Ha KJIETOYHOM YPOBHE, TO TéeMOITIOOMH KJIACCUUYECKUI MpUMep afanTaliu Ha MO-
nekynspHoMm ypoBHe (dynapes, 1979). ConepxaHue reMorioOMHa B 3pUTPOLIUTE
(MCH) 3aBucut ot ero pa3mepa. [TockonbKy 3HauUMTeNbHAs YaCTh SPUTPOLIUTOB
HMMITaKTHBIX MBILIEH MpeAcTaBleHa KJIeTKaMu ¢ OOJbLIMM JUaMETPOM U MEHee
HACBIILEHHBIX TeMOIIOOMHOM, TO pa3iu4Msi MEXIy rpynnaMy MbILIeH Mo 3ToMY
nokazaremo (MCH) oka3zanuch cyuectBeHHbIMU (p < 0,03). Uucno 3puTpoLUTOB
u MCH ckoppenupoBaHbl Mexy coboii (r = -0,45, p = 0,04).

W3MeHeHus, BIABICHHBIE HA YPOBHE KJIETKH, HE CKa3aJIMCh 3HAYMMO Ha MO~
kazaremsx Ht u Hb kpoBu. M3BecTHO, 9TO C MOABEMOM OpTaHH3ALUU KUBOTO IO
6MONOrMYeCKOl IECTHULIE YCHUIIMBACTCS KOMIEHCALUs HapyIleHHBIX (QYHKLHUH.
[Monnep:kaHue 3TUX MOKa3aTesei B mpenesax HOpMbl, KaK yCTaHOBJIEHO, KOMIIEH-
cupyetcs 0osiee BBICOKMM, UEM B KOHTPOJIE, YHCIIOM 3PUTPOLUTOB. OHAKO BPs.
JI1 MO>KHO CUMTATh TaKUe SPUTPOLMTHI KAY€CTBEHHO MOJHOLIEHHBIMHU.

3HauuTeNbHbIEe KONMMYECTBEHHBIE KOeOaHus SpUTPOLIMTOB B npernenax Gpusu-
OJIOTMUYECKUX TPaHUL COMPOBOXKIAAIOTCS KAUECTBEHHBIMHU PA3IMUUAMU MEXIY KIeT-
KaMu. B ka4ecTBEHHOM OTHOILIEHUH OoJiee MOJTHOLEHHBI IPUTPOLIUTHI IPH MEHb-
meM ux yucie. OnpenesneHre KOMMYECTBa U KauecTBa IPUTPOLIUTOB — MYTh K
OLIEHKE MHIMBHUIYyalbHOI 0COOEHHOCTH OMO3HEPTeTHKH 3TUX KJIETOK U MPOrHO3a
WHIVMBUAYAJBHBIX afanTalMoHHbIX crnocoOHocrelt (KnuopuH, TuyHos, 1974). C
BBIBOJJAMH STHX aBTOPOB COMIACYFOTCS HAIIM JaHHbIe — MU, Ka3anoch Obl, GHU3n-
0JIOTUYECKOM KOJIeOaHUU KOJTMUECTBA IPUTPOLIUTOB B UCCIIEAYEMBIX IPyIax, Bbl-
SIBJIEHbI U KOJIMYECTBEHHbIE, U KaueCTBeHHbIE paznuuus (popmel, pasmepos, MCH),
YTO AT OCHOBAHHUE CyIUTh O HAMPSH)KEHHOCTU 3PUTPOINO33a y KUBOTHBIX C UMITaK-
THOH TEPPUTOPHUHU. YCTAHOBIIEHA HEMOJIHOLEHHOCTb 3PUTPOLIUTOB, BbIpaskaroLascs
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B CHM)KEHHUHU KHCJIOPOJIHON €MKOCTH KPOBHM KpPaCHBIX MOJIEBOK, OOMTAIOLINX Ha
VYpanbckoMm nonurone, rae I3]1 cocrarnset 1,3 c3e/ron. He obecneunBaet coxpa-
HEHHsI HOPMAJIbHOTO YPOBHS 3PUTPOLIMTOB KOCTHBIM MO3r y co0ak ¢ 0OJbIIUM
qucioM 3putpountos (Knuopun, 1974).

KonuuecTBo NeHKOUMTOB MEXIY IPyNNaMu *KUBOTHBIX CTaTUCTHUYECKH HE
paznuuumo. Bmecte ¢ TeM B popMyiie KpOBH UMITAKTHBIX MBILIEH OTMEYaeTcsl yBe-
JIMYEHHE JI0JIM MOJOIBIX (OPM — IOHBIX M MaJOYKOSAEPHBIX HEWTpoduoB (p <
0,05). CnBur BiieBo B opmysie KpOBH — MPHU3HAK O0siee 3HAYUTENbHBIN, YeM YHC-
JI0 JIEKOLIUTOB, CBUJETENBCTBYET O HAJIMYUU B OpraHu3Me MH(PEKLMOHHOTO Mpo-
uecca (Tomopos, 1966). CteneHb caBura MMeeT MPOTHOCTHYECKOE 3HaYeHue. B
HOpMe ISl 4eJI0BeKa 3TOT MoKa3aresb (OTHOLIEHWE CyMMbl MUEJIOLIMTOB, METaMU-
€JIOLIMTOB U MAaNOYKOSACPHBIX K UUCITY CErMEHTOANEPHBIX) cocTasiser 1/16. Y
KOHTPOJIGHBIX MBIIIEH OH COCTaByseT 1/3, eme BBIE y OMBITHBIX — 1/2. Y moc-
JeqHUX Ooiee BbICOKAsh BETMUMHA OTHOLLEHHUS MalOYKOIAEPHBIX K CErMEHTOAAep-
HbIM HelTpodunam (0,34 npotus 0,24 B koHTposie). Eciiu oTHOILIEHHE MpeBblia-
et 0,15, To y yenoBeka Takoe 3Ha4Y€HHWE CUUTAETCA MATOJNIOTHUEI KPOBU.

B o0eux rpynnax onbITa o CpaBHEHHIO ¢ IPyrMMHU BUJAMHU Mblleii (J1abo-
paToOpHBIMU, JIECHBIMH) TIOBBIILIEHO YHUCIIO MOHOLIMTOB. YBEJIMUEHNE UX KOJMYECTBA
MOXKET BbI3bIBATh YBEIMUEHUE KOJOHUECTUMYIUPYIOLIHX (hAKTOPOB, KOTOPbIE BIIM-
SIOT Ha Tponudepannio, nuddepeHIpoBKy U caMomnoaaepKaHe KpOBETBOPHBIX
MpeeCTBeHHUKOB. YBenuueHa aoiis 6onbpmux auMdouutor (20-30%). Capur
qucia 00abIUX JTUM(OLUMTOB K YUCITYy MaJIbIX — BBICOKO UyBCTBUTENbHBIN MOKa-
3aTellb JIy4eBOro MOPaKeHUs UL, NPO(eCCHOHAIbHO MOABEPraOLIUXCs 00Iyde-
HUI B Manbix Ao3ax (bennep, 1974, c. 231).

Mopdosnorndeckas KapTUHA KJIETOK KPOBH KaK BaKyOJIU3aLus SApa U UTOT-
JIa3MBbl CErMEHTOSIEPHBIX HEUTPO(DUIIOB, KAPUOPEKCHC, aTUTIHS SAep JTUMQOLUTOB,
MOHOLIMTO3 M Tunepoazopuans UX UUTOMa3Mbl CBUAETENbCTBYET KaueCTBEHHO-
CTPYKTYpHBIE U3MEHEHUS B JIEHKOLMTAX, YTO HAOMIONAeTCs CPenn JKUBOTHBIX U
KOHTPOJIbHOM M OMBITHOM rpynn. OQHako, YacTOTa BCTPEUAEeMOCTH OTMEUEHHbIX
0CcOOEHHOCTEH BbIIIE CPEAM MbllIel ONMbITHOW rpynibl. Takue u3MeHeHHs Mo JaH-
HbIM JuTeparypbl (bopucosa u ap., 1988) nposBistoTCs, KOra NonIoleHHas 103a
o0myueHust nocturaet 2-3 P, 1 cunTaroTCs ONHUM M3 MPU3HAKOB 3aLIUTHO-MIPUCTIO-
COOMTENBHBIX PEaKLUil B OTBET HA paJUallUOHHOE BO3AECHCTBHE.

B rpynne KOHTPONbHBIX U UMMAKTHBIX )KMBOTHBIX MPU OAMHAKOBOM COZEp-
JKaHUM peTHKyJounToB (p = 0,26) B mocneqHel y OTAeNbHBIX 0C00€il BbIpakeHbI
1 CKOPPETUPOBaHbI MPU3HAKU BBICOKOH pereHepaTopHoOil CocoOHOCTH KPOBETBO-
peHus. Y yacTy MbllIel HaliIeHbl MaKcUMallbHble BeIMYMHbI uamerpa (7,8 u 7,9
MKM) ¥ 4ucna spurpouutos (12,2 u 14,4 Man/ky0. MMm), remaTokputa (66 u 65,
COOTBETCTBEHHO), kKapuouuToB (12,3 u 17,8 mnH). Hapsay ¢ noauxpomarodunu-
eii OTMEUEHbI BBICOKHE MOKa3aTeM YKcia peTUKyJIouuToB (94%) 1 nHaekca cese-
3eHKH (16,03), peTHKYJOLMTOB M KJIETOYHOCTH KOCTHOTO Mo3ra (59% u 20,5 MiH).
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CToJb BBICOKAs AKTUBHOCTb FEMOI033a Y OTAE/bHBIX MbILIEH MOXKET ObITh CleA-
CTBHMEM MOBBILIEHHON Harpy3Ky 3a cUeT UMEIOLMX MECTO JIOKAIBHBIX 3arps3HeHHH
cpenbl 00UTaHMs, XOTS KOPPEISILIMOHHBIX CBA3el 3TUX MOKa3arelel ¢ conepskaHueM
[-aKTUBHOCTH HE yCTaHOBJIEHO.

B KkjeTkax KOCTHOrO MO3ra HMMAKTHBIX MbIILIEI MOBBILIEHA YaCTOTa XPOMO-
COMHBIX HapyLUEHUH, 0OHAPYKEHbI XPOMOCOMHBIE MapKePbl paJualliOHHOIO Nopa-
>keHus reHoMma (['unesa, 1997 ¢.156). Eciu umeer MecTo nopaxeHue reHoma Kpo-
BETBOPHBIX KJIETOK, a pa3Mep pUTPOLIUTA FEHETUUECKU IETEPMUHUPOBAH, TO MOX-
HO M0J1araTh, YTO YCTAHOBJIEHHOE HAMU YBEIUUEHUE NUAMETPaA 3PUTPOLUTOB MO-
JKET OBITh CJEACTBUEM HE TOJIbKO (PU3HOIOrHYECKOro OTBETa OpraHu3Ma Ha BO3zei-
CTBYIOIIMI ()aKTOP, HO UMETh M TEHETHUECKYIO MIPUPOAY. YBEIUUEHNEe AHaMeTpa
SPUTPOLIUTOB OTMEUEHO Yy JHL-NPodeCCHOHAN0B, noaseprapuuxcs ooaee 10 ner
neficTBuo Maibix 103 paauaunu (lonbadepr, 1967).

HIMeroT nM cBA3b BBISABIEHHbIE OTKIOHEHUS psiJia MPU3HAKOB C paalaLMoH-
HbIM (hakTopoM? YCTaHOBIIEHO, YTO COAEPKaHUE [3-aKTUBHOCTH B TyLUKaX MbILIEH
HE pa3u4aeTcs MeXay rpynnamu xkuBoTHbIX (p = 0,08), oqHako koppenupyer (p
< 0,04) ¢ MHOEKCOM Ccelle3eHKU Bceid BbIOOpKH (r=-0,44) 1 B rpyrnne MMMNaKTHBIX
Mmblwei (r = -0,45), B mocnenHei HaiiieHa cBA3b U ¢ KJIeTOYHOCTHIO (1 = -0,47)
cene3eHKU. KieToyHocTh, B CBOKO OuYepellb, UMEET CBs3b C YMCIOM JEHKOLMTOB
kpoBH (r = 0,61, p = 0,003). He ycTaHOBIICHO CBA3M [3-aKTHBHOCTH HH C OIHHUM M3
MCCIIeI0OBAHHBIX MPU3HAKOB B KOHTPOJIbHOM rpymnne. CymmapHoe coaepikanue *Sr
B o0LIel Macce TyLIeK OMbITHOM MapTuu OoJsiee YeM BABOE MPEBBIIATIO TAaKOBOE
KOHTpOJbHBIX (12,0+1,2 Br/kr npotus 4,9+0,9). DTH NaHHBIE CBUAETEIBCTBYET O
(hakTe 00y4yEHHOCTH OpraHu3Ma U NPOTEKaHUs )KU3HEAEATEbHOCTH KUBOTHBIX B
YCI0BUAX PAJUOAKTUBHOIO 3arpsi3HEHUS, UTO COIVIACYETCsl C IPUBEAEHHBIMU BbILIE
[OKa3aTessIMU CUCTEMbl KPOBU.

Kak BUAHO U3 JaHHBIX, OoJiee BbIpasKeHHbIE U3MEHEHHs NpeTepreBaeT ooee
J1a0UJIbHBIA KPOBETBOPHBIH OpraH y MbIIIEBUAHBIX [PHI3yHOB CEJIE€3€HKA, II€, B
OTJIMYKE OT KOCTHOTO MO3ra, BBISBIEHbI CBA3H U C 3PUTPOLIUTAMHU, U JIEHKOLUTA-
MU KpoBHU. JIeHKOLUTBI KPOBU MblllIell B 0CHOBHOHI Macce (okos10 70%), Kak u ce-
Jie3eHKa, MpeacTaBIeHbl JUM(OLNUTAMU, BBIMOJHAIOIMMHA UMMYHHbIE (YyHKLMY B
opraHusMme. JTO BBICOKO PaJHOUYyBCTBUTENbHbIE KJIETKH, KOTOpPbIE, BEPOSTHO, U
onpeneNnuin pas3nnuus B 3hdexTe Kak IByX OpraHOB MMIAKTHBIX dKMBOTHBIX, TaK
W ABYX Ipynn Mblieil. MHOroYMCIeHHbIe JaHHbIE JTUTEPaTypbl CBUAETENLCTBYIOT
00 UMMyHOe(pUIITE 0COOCHHO Y JeTeil Mpu IeWCTBUH MaJIbIX 103 PagualnH.

CormnacHo naHHbIM uteparypbl (Kpusomyukuii u ap., 1988) cronbs He3Hauu-
TeJIbHbIE BEJIMUMHBI COACPKAHUA PAJAUOHYKINIOB HE JOJIKHBI BbI3bIBATh KAaKHUX-
1100 U3MEHEHUH Jaxe Ha Ki1eTouHoM ypoBHe. MccnenoBanus E.b.BypnakoBoii u
coaeTopoB (1994) nokazanu, yTo U 3-KpaTHOe MpeBbilieHne (OHOBOW MOLIHOCTH
W3JTy4deHHii IPU CyMMapHoi 103e 1-5 P BbI3bIBaeT GU3UKO-XUMHUYECKUE U3MEHEHHS
B KJIETKaX pa3HbIX opraHoB. O CyLLECTBEHHOM BIMSHUU MaJlbIX 103 pagually CBU-
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JIETENIBCTBYET M TOT (haKT, YTO CMEPTHOCTD AMOHIIEB MOCIIE B3PEIBA B XHUPOCHME,
MOJTyYMBIUUX 103y 5 P Bblle, uem cpenu mroaeit nomyuumux 25-30 P (Bypnako-
Ba, 1994). Ocoboe 3HaueHue 3¢hpekThl MasbIX 103 00yYeHHs, BhISBICHHbIC U HA
MOJIEeKy/IApHO-KJIeTouHOM YpoBHe (Kotepog, 2000), mproOpeTatoT npy coOueTaHHOM
BIIMSTHUU aHTPOMOTeHHbIX (PaKTOPOB «MOO MPHU HOPMATILHOM 3KOJIOTMUECKOH CUTY-
auuy AefCTBUE MajbIX 103 MoIU Obl He 3aMeTUTh» (Bypnakosa, 1994)

Takum 006pa3oM, KOMIUIEKC reMaToIOrMYeCKHX MoKa3arenel Mo3BOIMI BbIIBUTh
OTKJIOHEHUS] B CUCTEME KPOBU MBILIEH, OTJIOBIEHHBIX HA UIMIIAKTHBIX TEPPUTOPHSAX, UTO
MOKHO CUMTATh KAK OTBETHYIO PEaKLUIO OPraHU3Ma Ha BO3AEHCTBUE SKOJIOTNUECKUX
(haKTOpPOB, ONHUM M3 KOTOPBIX SABJAETCS paavalMOHHbIA. Harnuue B KpOBH MOJIOIBIX
(hopM KIIETOK U KKPacHOTO», M «OeJIOro» pOCTKOB KPOBETBOPEHHS CBUACTEIBCTBYIOT
0 HanpsHKEHHOCTH FeMOII033a, YTO MOXKET ObITh 00yCJIOBIEHO KaK aKTUBALIME KpoBe-
TBOPEHUs, TAK M TEHETUYECKU 3aKPEIUIeHO. Bps 11 MOXKHO MCKIIFOUUTh BIUSAHUE 00-
Hapy>keHHOro **°Pu Ha WccrelyeMoil TeppUTOPHH, a YCIIOBUs OOUTaHKS KMBOTHBIX
CYMTATh ONaronpUATHLIMU. M3BECTHO, UTO JUTUTENBHOE BHELIHEE O0yYEHHE U UHKOP-
MOPUPOBaHHbIE paaroHY KB *H 1 2°Pu BbI3BIBAIOT MEPECTPOIKY reMOIo33a, yMeHb-
LIAIOT MOMYJISILMIO TOJUMOTEHTHBIX KIIETOK, @ CTa0MIN3aLus KPOBH MOIEP>KUBAETCs
3a cueT U3MEHEHMs TemIa nponudepaluy U co3peBaHusl KJIETOK, COOTHOLLEHUS Kile-
ToK. CucteMa ¢ eheKTHBIM KPOBETBOPEHHEM HE MOAAEPKMBAET FTOMEOCTA3 OpraHu3Ma,
YTO CMOCOOCTBYET pealn3aluy OTAAIEHHbIX IOCIEACTBUI JEHCTBUS MOHU3UPYIOILUX
n3nydenuii (MykcuHoga, 1990, ¢ 102).

[MonTBep kaeHUEM HAMPSXKEHHOCTH 3PUTPOINO033a UMIAKTHBIX )KUBOTHBIX MOTYT
CJTY>KUTb IaHHbIE COOTHOLLEHHS IPUTPOLIUTOB PA3HOIO AUAMETPA MBILIEBUIAHBIX IPbl-
3YHOB, OOMTAIOLIMX HA 3KOJOTMUYECKH YUCTON TEPPUTOPUM. AJANTaLus HKUBOTHBIX K
YCIIOBUSIM OCEHHE-3UMHET0 CE30HA MPOTEKAET 10 MHOMY MEXaHU3My — YBEJIMUMBAETCS
YKCIIO PUTPOLIUTOB Masloro auamerpa ¢ Bbicokum MCH, kak Oosee BBITOAHBIX IS
OpraHu3Ma KJIETOK C yBEJMUEHHOH OKUCIUTENbHOM MOBEPXHOCTHIO. Mcronb30BaHHbIE
MOKA3aTed CBUETENLCTBYET O BO3MOKHOCTU UX MPUMEHEHUS HE TOJILKO Il UHIU-
BUIyaJIbHOI XapaKTePUCTUKM KUBOTHOTO OPraHn3Ma, HO U JUTSl BbISBJIEHUS HEKOTOPBIX
NOMY/IILMOHHBIX HApYLIEHUI B CUCTEME KPOBH.
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Pabora BeinonHeHa B pamkax [Iporpammel «bropa3HooOpasuey.

IKOJOI'O-TEHETUYECKHE ITPOLECCHI
B IONYJAIUAX MBIINEBU/IHBIX I'PBI3YHOB,
OBUTAIOIIHUX B YCJIOBUAX
PAJIMOAKTUBHBIX 3ATPA3HEHU

JI.A.bauuibikoBa
Huemumym ouonoeuu Komu nayynozo yenmpa ¥YpO PAH, Coikmoiskap

Baruemy BHMMaHHIO NpezicTaBisercs padoTa, MOCBAIIEHHAs BONpocam OHOJOrH-
YECKOro JISHCTBHS TAKOrO SKOJIOTMYECKOTo (hakTopa Kak TEeXHOreHHOE BO3ICHCTBIE B
BUIE XPOHUYECKOTO 06J'[y‘-ICHI/I$I HU3KOM MHTEHCUBHOCTU. MBI TMPOBOAUIIN U3YUYCHUE

46



9KOJIOrO-TEHETHYECKNE ITPOLECCHI B ITOMY/IALNAX MBIIIEBI/IHBIX...

MOMYJISLUMI MBILLIEBUIHBIX TPBI3yHOB, MOABEPraBLUMXCS BO3AEHCTBHIO PaIOAaKTHBHOIO
3arpsi3HEHUS PA3IMUHOIO MPOUCXOKIEHHUS U JUTUTENIbHOCTH (30-KMiioMeTpoBas 30Ha
aBapuu Ha YepHoObuibckoit ADC ¢ MomeHTa aBapu U CeBepHBbIii CTalOHap C MOBbI-
LIEHHBIM €CTECTBEHHBIM paaraloHHbIM (poHoM ([TEP®), Bo3HuKIMii Oonee S50 net
Hazaq B YXTUHCKOM paiione Pecriyormmku Komu) B Tabnuiie taHa XapakTeprcTHKa Kcce-
JTyeMbIX TEPPUTOPHUIi, OObEKTOB MCCIIE0BAHMS U TPUMEHSEMbIX METOIOB U3yUEeHHUS.

Tabnuya.
Xapaxmepucmuka uccnedyemvix meppumopiii, 00beKnog
U Memoo08 Uccned08aHus
Hccnenyembie CEBEPHbIM CTAITUOHAP 30-KUJIOMETPOBAS 30HA
TEPPUTOPHH (Cpennss Taiira, 1981-1987 rr.) YADC (FOxnoe TTonecse, 1986-93)
MOoIIHOCTH 10356l BHEIHETO raMma-u3nyuenus, MP/4 (1986-1989 r.)
KoHtponbHbiii 0,015 Creuanka 0,5-0,03
PanueBblit 0,1-1,2 Pasbexa 0,3-0,03
YYACTKHU Ypano-panueBbiii 0,2-6,0 Wsympyanoe 5,0-0,5
enenuuu 50-2.4
YucToramorka 50-3,5
SIHoB 500-40
OOBEKTHI TTonerka-3koHOMKa TTonerka-3koHOMKA
HCCIIeIOBAHMS OOBIKHOBEHHAS TIOJICBKA
PriKkas moyieska
TTonerast MBITITH
TTormynA1MoOHHBIE
Metonbl JluHamMuKa YMCIEHHOCTH JlMHaMyKa 4UCACHHOCTH
HCCIIEA0BAHUS TMOJIEBKU-IKOHOMKH MBILICBUHBIX TPbI3YHOB
IIpouecc pasmuoxenus (P, F-Fy)
IlutoreHernueckne
XPpOMOCOMHEII aHaH3 XpOMOCOMHETIT aHaH3
MUKpOSACPHBIi TeCT
AHOMAJIFHBIC TOJIOBKH CTIEPMHER

K 0CHOBHBIM NapaMeTpaM MOMyJISALMU OTHOCUTCS YUCIEHHOCTh. M3MeHeHue
YUCIIEHHOCTH 3aBHCHUT OT COOTHOIIEHUS] UHTEHCUBHOCTH Pa3MHOKEHUs (TI0A0BHU-
TOCTHU) U CMEPTHOCTU. B Toxke BpeMs, ycrex pasMHOXKEHUS U yPOBEHb CMEPTHOC-
TH 00YCIIOB/IEHBI BO MHOTOM BEJTMYMHOI reHeTH4ecKHX fedektoB. [TockonbKy me-
pEUUCIIEHHbIE I0KA3aTe U B3aUMOCBSI3aHbl U B3aUMOOOYCI0BIIEHBL, TO KOMILIEKC-
HO€ MX UCCJIEJOBAHUE [O3BOJIUT MOMYUYUTh OTBET O XapaKTepe NOC/IeACTBUI paau-
alMOHHOIO BO3IAEHCTBUA HA NOMYJIALMY.

OTHOCHTE/IbHAS YHCJIEHHOCTD MBIIICBUAHBIX I'PBI3YHOB
N3 pas’/IMYHbIX PAAHOIKOJIOTHYECKUX CTAlITMOHAPOB

YHCIEeHHOCTh MOJIEBKM-9KOHOMKHM M3 CeBEepHOro crauuMoHapa Ha KOHT-
POJIBHOM U pafii€éBOM y4acTKax U3MEHsAJach 3aKOHOMEPHO U CUHXPOHHO (puc.l).
Ha o6oux yyacTkax 3a (a3oif noxbemMa YMCAEHHOCTH CleAOBal MUK, CHaj U Ae-
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rnpeccus. YrCneHHOCTh MOJIEBOK Ha paaneBOM CTallMOHApEe Ha BCEX q)a3ax YUCJICH-
HOCTH HE3HAYUTEJIbHO, HO MpEBbILIajia TAKOBYKO Ha KOHTPOJIBHOM.

axz./100
NoByWED-
CyTOK

P ague i
KoHTpONE

1981 1982 qggg

1954 1935 1086 J
Puc. 1. OmnocumenvHas wucieHHoCmy noie6OK-IKOHOMOK
na Ceseprom cmayuouape.

B 30ne aBapuu Ha YADC MakcuMasbHas YUCIEHHOCTb FPbI3YHOB HAO/IONAIACh
TOJBKO B MEpBBIE rofibl Moclie aBapuu (puc. 2). B mocnenyromue rosl NoabeM YnCIeH-
HOCTU HE 3aBEPLIAJICS €€ MUKOM. Y BCEX UEThIPEX BUAOB OTMEUEHbI AIUTE/IbHBIE TIE-
pUOIBI HU3KOH YHMCIEHHOCTH (10 1Ba- ueThipe roga). OOpamiaer Ha ceds BHUMaHue
OTCYTCTBME CUHXPOHHOCTH U3MEHEHHS UMCIIEHHOCTH Y KMBOTHBIX HA Pa3HbIX yuacT-
Kax — 3TO MPOCIEKMUBAETCA Y MOIEBKU-OKOHOMKH, PbKEH MOMeBKH U MOJEBOI MBILIN.

[E]
hoa

i

3z | 100 moEyIED-c¥IoE
= 5

4

Ll
‘-ﬁd-" Wememee:

Pazpema

16861907 gug
1982 1000 151
1992 1093

Puc. 2. OmnocumenvHas 4ucieHHOCHb MbIULEGUOHBIX 2PbI3YHO8
6 30-xm 30ne YADC.
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[pu cpaBHeHUU NoKa3aresaell JMHAMUKY HOMY/IALMOHHOIO LIMKJIA MbILIEBU-
HBIX IpbI3yHOB U3 CeBepHOro U YepHOOBUILCKOTO PpailOHOB MOXKHO CKa3aTb. YTO Ha
CeBepHOM CTalOHApe MPOUCXOANUT 3aKOHOMEPHOE U CUHXPOHHOE U3MEHEHUE YKC-
JIEHHOCTU NOJIEBOK HE3aBUCUMO OT YPOBHSI paJMOAaKTUBHOCTHU, B TO BPEMs Kak B
YepHoOblsie 3TOro He HabmoaaeTcs. 3aKOHOMEpPHbIE U CUHXPOHHBIE YepenoBaHus (a3
YUCJIEHHOCTH I0JIEBOK-KOHOMOK Ha CEeBEPHOM CTALIMOHAPE OOBSCHSIOTCS JUIUTENb-
HBIM MpeObIBaHUEM 3TOM MOMysunK B yciaoBuax [TEP®, yto BeposTHO, MpUBENO K
oIpesieNIeHHON aJlaNTaIU KABOTHBIX K TTOBBIIIEHHOMY paguanioHHOMY (oHy. B
YepHOOBbLIE CUTYaLUs COBEPLIEHHO UHAS — MOHUTOPUHT MOMY/IALUNA BEAETCS € MO-
MeHTa aBapuu. B 30-kunomerpoBoii 30He UADC MBI MMeeM A€o0 ¢ MONySSLHUIMH,
CTPYKTypa KOTOPBIX MOIVIa U3MEHUTHCS 3@ CYET MACCUPOBAHHOIO paJuallMOHHOIO
BO3/€iCTBUS, BBI3BABILETO AUCKOOPAMHALIMIO MPOLECCOB PA3MHOKEHHS Y BBICOKY O
CMEPTHOCTb Ha BCEX CTaausAX pa3Butus. OTCyTCTBUE CUHXPOHHOCTU U3MEHEHUS YUC-
JICHHOCTH Ha Pa3HbIX Y4acTKaX, HapylleHHUe 3aKOHOMEPHO CMeHbI (a3 UMCIEHHO-
CTH, JUTUTEJIbHBIE MEPUObI HU3KOH YHCIIEHHOCTH CBA3aHbI C PE3KUM M3MEHEHHEM
paanaLoOHHOI 00CTAHOBKH, KOTOpas BbI3BaJla MOBBILLEHHYIO CMEPTHOCTb Hanbosee
PaaMovyBCTBUTENbHBIX BO3PACTHBIX Ipymni. OOHapysKeHHbIe U3MEHEHUS B AUHAMM-
K€ YUC/IEHHOCTH MbILIEBUIHBIX IPbI3yHOB U3 paiioHa YADC CBUNETENBCTBYIOT O TOM,
YTO MOMYJSLUS HAXOAUTCS B MECCUMAIIBHBIX YCIIOBHAX, CXOIHBIX C YCIOBUSMHU 00M-
TaHus Ha nepudepun apeana (JlykbsaHosa, JlykbsaHoB, 1998).

[Tpu TeXHOTeHHOM BO3IEHCTBUM HauOOIIEe CIIOKHASL CUTYalUsl CKJ1aAbIBAaeTCA
B KpaeBbIX MOMYJALMAX, KOTOPbIE H3HAYAJIBHO YK€ HAXOIATCS B YCIIOBHUAX MECCH-
myMma. B pailone HADC, pacnonoxeHHoi B OxxHoM [lonecbe, 0OUH U3 BUNOB
MBILUEBHIHBIX TPBI3yHOB — I0JIEBKA-9KOHOMKA — HAXOAUTCS Ha K)KHOW rpaHuLe
cBoero apeana (Bunorpanos, ['(pomos, 1952). BeposTHO, 3TUM 00bsACHSETCS TIOBBI-
LIEHHAs PaJUO41yBCTBUTENBHOCTb MOJEBKU-9KOHOMKH, [IPOSBIIAIOILEECS B TOM, UTO
YUCIEHHOCTH €€ ¢ 1990 . HaxooUTCs Ha OYeHb HU3KOM YPOBHE.

BiinsiHue paiMoOaKTHBHOIO 3arpsi3HEHNs HA NMPOLEeCChl PA3MHOKEHHS
MBILIIEeBHIHBIX TPHI3YHOB

Kak yxe oTMeuasnock, IMHaMMKa YUCIIEHHOCTH TIOMYJIALMIA SABIIAETCS pe3yJIbTh-
PYIOILM MTOTOM MpPOLIECCA PA3MHOKEHUS U cMepPTHOCTU. [To3TOMy Hamu ObUIO MpPO-
BEJIEHO U3y4YEHHE NPOLIECCA PA3BMHOKEHHUS M0JIEBOK-3KOHOMOK, OTIOB/IEHHBIX HA yua-
CTKAX C Pa3/IMUHbIM YPOBHEM €CTECTBEHHON paauoakTuBHOCTH (CeBepHBlil cTaluuoHap)
B KOHTPOJIUPYEMBIX YCIIOBHAX BUBapHs. IHTEHCHBHOCTb pa3sMHOKEHHs MOIEBOK 00ITy-
YaBLINXCs NOMyJALMIA (paaueBoit U ypaHO-paaueBoii) B TedeHHe NepBoro rofa obuia
BBIIIE, YEM B KOHTposie. Ha BTOpoii roa 3T0 COOTHOIIEHHE U3MEHUIIOCh — Y KOHT-
POJILHBIX JKMBOTHBIX PAa3MHOXKEHHME MPOJOJIKANOCh C BBICOKOM aAKTUBHOCTBIO
(70-100%), a MONEBKY € paAUOAKTUBHBIX CTALMOHAPOB NPEKPATUIY PA3MHOMKEHUE.

WMunuBunyanbHas MHTEHCUBHOCTh Pa3MHOKEHMS CAMOK C KOHTPOJILHOIO U
PaIMOAKTHBHBIX YYacTKOB, ONpesesseMas Kak OTHOIICHHE (pakTHIecKOro umcia
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MOMETOB K NOTEHLUAIILHOMY YHCITy TIOMETOB Ka)KA0H CaMKH, pa3inyaliuch JOCTO-
BepHO (55% y KOHTPOJIbHBIX MOJIEBOK U 75-82% y MOJIEBOK M3 paAMeBOro M ypa-
HO-PaJNeBOro CTALMOHAPOB).

OOHapy>KeHHOE B HaLLeM SKCMEPUMEHTE MOBBILIEHHE HHTEHCUBHOCTH Pa3MHO-
JKEHUs TMOJIEBOK-IKOHOMOK COMPOBOXKAAETCS COKpALIEHUEM MPOIOIKUTENBHOCTH
JKU3HU U PEeNpoayKTUBHOIO Niepruoza. B KoHTpore nocneaHuii momer Obll poXIeH Ha
3 MecsLa Mo3xKe, YUeM B «ypaHO-paJveBOi» Ipyrre 1 Ha BOCEMb MECSLIEB MO3KE, YEM
B paaueBoil. CpenHsis MpOJOSKUTENbHOCTD KU3HN KOHTPOJIBHBIX )KUBOTHBIX COCTABH-
na 16,2 mecsua u 1/3 3TUX NMOJNEBOK NpoXKkMIia Oosiee IBYX JIET, B TO BpeMs, Kak Mpo-
JIOJDKUTENILHOCTD AKHU3HH MOJIEBOK U3 PalMeBOro CTaloHapa B yCIOBUAX BUBApHs B
cpenHeM cocTapisia 12,6 MecsLeB, a MakcUMallbHasi He mpeBbinana 21 mMecsua.

O crumynupyromeM 3¢ dexre 00TydeHNs CBUACTENbCTBYIOT JaHHEIE O TII0-
JIOBUTOCTH CaMOK PaJiM€BOr0 y4acTKa, KOTOpble UMenu 6oJiee BbICOKOE YMCIIO T0-
MmeToB (8,610,6) u ob1ee koIM4ecTBO poskAeHHbIX AeTeHbiei (31,0+1,8), Torna
Kak B KOHTpOJIe OHU cocTaBuiu 6,7+ 0,8 u 25,7+1,1, COOTBETCTBEHHO.

Hapsay ¢ noBellieHHEM MIOAOBUTOCTH Y MOJIEBOK C 3arpsi3HEHHON TeppUTO-
pun Habmonaoch yBeJIMUEHHE MOCTIMOpHOHANIbHON cMepTHOCTH. Hanbonee uer-
KO.3TO MPOSABUIIOCH Y TOTOMKOB C YPaHO-paJIMeBOro y4acTKa, Y KOTOPbIX /10 M0JI0-
BO3pENIOCTH BbIKMBaeT MeHee 50% 3BepbKOB, TOrAa Kak B KOHTposie — 86%.

J1711 OLeHKH BeJIMYMHBI TEHETUUECKOTO Ipy3a MPOBEIEHO CPaBHEHHUE MOKa3a-
Tesiell pa3MHOXKEHHS IPU POACTBEHHOM U HEPOACTBEHHOM CKPELIMBAHUM MEPBOro
BUBApHOT0 MOKOJEHHS MOJIEBOK, OTJIOBIEHHBIX Ha KOHTPOJIBLHOM U paJlMeBOM yva-
CTKax. B aToM 3kcnepuMeHTe, Kak U B peablaylleM, HabaronaeTcs 0osee BbICOKas
WHTEHCUBHOCTb Pa3MHOXEHHUS Y TOTOMKOB KHMBOTHBIX C OMBITHOTO y4acTKa: MaK-
CHUMaJIbHbIE 3HAU€HHs 3TOr0 MOoKa3arelsis Mpu 000MX BapuaHTaX CKPELIMBAHUSA CO-
crasuiu 100% u Tosbko 66,7% B koHTpose. ClienyeT OTMETHTh, YTO KOHTPOJIbHBIE
>KUBOTHBIE MPU POJACTBEHHOM CKPELUMBAHUM HE Pa3MHOXKAIUCh (puc. 3).

100
40
a0
70
&0
a0
40
a0
20
10

]

—o—KOHTRON b-HEPOA CTERHHODE
CHpELMEaHKE

—0— K OHTRON b-P O CTEEHHDE
CHpeLLMEaHKHE

—#— OMbIT-HEPOLCTEEHHOE
CHpELMEaHKE

—tr— ONbIT-PO4CTEEHHOE
CHpELMEaHKE

YHACTHE B pARMHOKEHHH (V)

MMecanu

Puc. 3. JuHamuxa uHmMeHCUu8HOCmu PasMHO}CEHUs NPU PASTUYHBIX 8APUAHMAX
CKPeUSUBAHUS.
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Takue mokasarenn pasMHOKEHHS F| MONEBOK-3KOHOMOK, KaK «KOJIMYECTBO MO-
METOB Ha CEMbIO» M «UMCIIO JE€TEHBILIEH B TOMETe» MPU HEPOACTBEHHOM CMapHBaHUU
B OMBITE ObUIH BBILIE, YEM B KOHTPOJIE, YTO TAKKE CBUIAETENILCTBYET O MOBBILIEHUN
3((pEeKTUBHOCTH pa3MHOKEHHS B TOTOMCTBE KUBOTHBIX C PAJIOAKTHBHOTO yJacTKa.

KonuuecTBo AeTeHbllell B TOMETax, MOMYYEHHBIX OT POJCTBEHHOIO CKpe-
myBaHus (OmeIT), ObUIO HocTOBEPHO (p < 0,05) MeHbLIE, YEM NIPU HEPOACTBEH-
HOM, 4TO, MO-BUAUMOMY, CBSI3aHO C HAJMYMEM PELECCUBHBIX JIETAJIbHBIX MyTa-
LU B ONBITHOH Ipymnrie.

CKOpOCTh poCTa MOTOMKOB NEPBOrO NMOKONEHUs (F,) KOHTPOILHBIX U OMBIT-
HBIX )KHUBOTHBIX HEOJMHaKoBa. Tak, €Clii BeC HOBOPOXIAEHHBIX MOJEBOK BO BCEX
rpynnax oJUHaKoB, TO ABYX-TPEX MECAUHBIE CAMLbl U CAMKH OIBITHBIX IPYIII UME-
10T IOCTOBEPHO OONBLIMI BEC, YEM KOHTPOJIbHBIE.

Kak 1 B IepBOM OIIbITe, HapsAMy ¢ 3(ddexraMu CTUMYIISALNN pa3sMHOXKEHHS Ha-
OM0aatoTCs HEeraTUBHbIE MOCIENCTBUS IJIMTEILHOIO OOUTaHMs MOMYNIALNY MONEBOK B
YCIIOBMSIX MOBBILIEHHOTO (h)OHA ECTECTBEHHOM paioakTUBHOCTH. Cllyyan MEpTBOPOK-
JIEHUs] B OIBITHBIX TPyMIax PU HEPOACTBEHHOM CKpeluuBaHuK coctaBuu 1,344+0,08%
u 3,710,14% npu poACTBEHHOM CKpELIMBAaHHH, TOTIA Kak B KOHTpoJie cpenu 84 nere-
HbIIIEi He 0OHApYKEHO HU OHOTO MEPTBOPOKAEHHOTO, [TocTaMOproHabHas cMep-
THOCTb MOBTOPSIET TY K€ 3aKOHOMEPHOCTb U UMEET MAaKCUMAaJIbHOE 3HaUeHHe NpH poJ-
CTBEHHOM CKpEIIMBAaHUU TOJIEBOK C pagueBoro y4acrka -59,3+0,13% (npu Hepoa-
CTBEHHOM cKpeluBaHuu — 45,610,33%). B KOHTpO/bHOM rpymnme CMEPTHOCTD B Te-
YeHHUe MepBoro Mecsua xu3Hu cocrasmuia 31,0+0,55%.

CpaBHUBaeMble I'PYIIbl PE3KO Pa3InyaIuCh MO COOTHOLIEHHIO MoJIoB. Tak,
€CJIM B KOHTPOJILHOM IpyIrne poxIeHO OOJIbIle CaMLIOB YeM CaMOK (MX COOTHOLLEe-
HUe paBHO 1,35), TO B IOTOMCTBE paJueBOi NOMy/IALUY, HAIPOTUB, CAMLOB POIU-
Joch MeHblIe yeM camok (0,79). Eue 6onbuivie pa3nuuus B COOTHOIIEHUH pOXKaa-
€MOCTH CaMLIOB M CAMOK OTMEYEHBI PU POACTBEHHOM cKpeluBanuu (0,56).

[To HaleMy MHEHUIO, OJHUM U3 BaKHBIX PE3YJIBTATOB JAHHOIO 3KCIEPUMEH-
Ta sBJseTCs 0OHApY KEHHBIN 3¢ (heKT HECKPEILMBAEMOCTH CUOOB B MEPBOM BUBAp-
HOM MOKOJIEHUU KOHTPOJIbHBIX XKMBOTHBIX U OTCYTCTBUE Oapbepa MHOpUIUHIA Y
OMBITHBIX MOJIEBOK, UTO, BEPOSATHO, CBUAETENBCTBYET O HApyLUIEHUH MOBEAEHYECKOM
peakuuu. [To npuyMHe HECKPELIMBAEMOCTH MEPBOT0 MOKOJEHHS KOHTPOIbHbIX
POICTBEHHBIX Map HAM He yaJl0Ch CPAaBHUTb YACTOTY PELIECCUBHBIX JIETAIbHBIX
MyTalUWii B KOHTPOJILHOM M OMBITHOW TpyNnax, HO CHM)KEHHE MIIOJOBUTOCTH U
BBICOKMI MPOLIEHT MEPTBOPOXKIECHUS U IE€TCKOW CMEPTHOCTH, a TAKIKE CHUXKEHUE
JION CaMLIOB B MOTOMCTBE POICTBEHHBIX Map U3 OMBITHOM MOMyIALUY KOCBEHHO
CBUJIETENBCTBYET O MOBBILIEHUN FEHETUYECKOTO IPy3a B 00/1yuaeMOoil MoMmyIauu.

['eHeTHUECKUI IPy3, CKPBITBIH 332 PELIECCUBHBIMU JIETAIbHBIMU MyTaLUsAMU,
MOJKHO OLIEHUTB MO 4acToTe pe3opOLmK SMOPHOHOB, PONCTBEHHOE CKpeLLBAHKE yBe-
JIMYMBAET MPOSBJIECHUE PELIECCUBHBIX NPU3HAKOB, IPUBOJSA UX B TOMO3UIOTHOE COCTO-
saHue. C 3TOil Lesblo Mbl MPOBESH 3KCIIEPUMEHT MO OMPEAEICHUIO YaCTOThl 3MOpHO-
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HaJIbHOI CMEPTHOCTH MPU POACTBEHHOM M HEPOICTBEHHOM CKpPELMBAHUU B YCIIOBH-
SIX HOpMaJIbHOTO (pOHA paguaLyy 1 MPH XPOHUUECKOM TaMMa-00TydeHIH TIPH MOIL-
HOCTH 103bl 5 MP/u B TeueHue 1 Mecsua. 11 Toro, 4toObl 0apbep HECKpeLLBaeMOC-
TH HE BJIMAJ HA YCMEX Pa3MHOKEHHUsS! KOHTPOJIbHBIX JKUBOTHBIX, POJICTBEHHBIE Maphbl
COCTaBJIAJIUCH U3 PA3HBIX MOMETOB, HO POXKAEHHBIX OT OAHUX poauTenei. s aToro
9KCHEPUMEHTA UCTIOb30BATUCH AKHUBOTHBIE BTOPOTO- YETBEPTOTO MOKOJIEHUS.

[Tpu HEPOICTBEHHOM CKpELLMBAHUM Pe30pOLrH SMOPHOHOB B KOHTPOJIE He OOHa-
PY’KEHO, a y TOTOMKOB C PaJMEBOro y4acTka Mx yactora cocrasuia 1,8+0,07%. Onna-
KO, NP1 CPAaBHEHUH SMOPHUOHATIBHOM CMEPTHOCTH TMOJIEBOK NP POACTBEHHOM CKpELLH-
BaHUM Mbl BUIIUM, YTO OOJIBIIYIO YYBCTBUTENBLHOCTb MPOSBUIM MOTOMKH JKUBOTHBIX C
KOHTPOJILHOTO yyacTka. To €CTh B 3TOM BapHaHTe SKCMEPUMEHTa MEHSETCsl COOTHOLLIE-
HHe Mexay onbiToM (4,710,19%) u koutponem (9,8+0,28%). «HoxHULB B SMOpHO-
HaJIbHOM CMEPTHOCTH MPU POACTBEHHOM M HEPOACTBEHHOM CKpELMBAHUU 3BEPbKOB
MOJKHO OOBSICHUTb, €CIT MPUHATH BO BHUMAHKE CyLLIECTBOBAHUE M€HETUUECKOTO KOHT-
pOJIsl, OTBETCTBEHHOI'O 32 ycrexX MHOpuauHra. [ToaTBep aeHreM ToMy SBIIAIOTCS pesyiib-
Tarbl 3KCIIEPUMEHTA, MPUBEEHHOIO BbIILIE, B KOTOPOM HE HAOMIONANIOCh CKPELMBaHUS
TMepBOTO BUBAPHOTO MOKOJIEHHS MOJIEBOK U3 KOHTPOJIbHOM Momyisuny. BeposTHO, y KOH-
TPOJBHBIX )KUBOTHBIX CMEPTHOCTb Ha MOCTUMILIAHTALIMOHHON CTaauu SMOpHoreHe3a
MPY POACTBEHHOM CKPELIMBAHUM CBSI3aHA_HE CTOJIBKO C MPOSBICHUEM PELECCUBHBIX
JIeTaIbHBIX MYTaLi, CKOJIBKO C OTCEBOM FOMO3HUIOT, YTO B CBOIO OUEPElb CIOCOOCTBY-
€T MOJ/IePKaHHI0 TETEPOreHHOCTH NMOMySsLKiA. CHIKEHHE KOHTPOJIS 32 SIMMUHALMeN
FOMO3MIOT B OMBITHO# rpynme v onpenesnser 0osee HU3KUK ypoBEHb MOCTUMITIAHTALIU-
OHHOM CMEpPTHOCTH IO CPABHEHHUIO C KOHTPOJIEM NP POACTBEHHOM CKPELLBAHHH.

B nosne3y Toro, uto o0nyueHre MOKET CHUXKATh 1eficTBUe Oapbepa HeCKpe-
LIMBAEMOCTH WJIM BOBCE YCTPAHATb €ro, CBUAETENbCTBYIOT Pe3yJIbTaThbl aHAIU3a
MOCTUMIUTAHTAMOHHOW CMEPTHOCTH NPU POACTBEHHOM CKPELIUBAHUU B YCIOBH-
X XPOHUYECKOro obydeHus. B rpynne KOHTPONBHbBIX JKUBOTHBIX 3TOT MOKa3aTelb
(3,1£0,5) cHmkaeTcs B 3 pasa 1o CpaBHEHHIO C YPOBHEM MOCTUMIUIAHTALOHHON
CMEPTHOCTH B YCJIOBUAX HOpMasbHOTO (poHa paauauuu (9,8+0,28%).

B uenom, npoBeneHHbIe SKCIEPUMEHTHI OKa3allu, 4TO ANUTeIbHOE 00yye-
HUE€ MUKPOIOMYJSALNHN MOJIEBOK-3KOHOMOK MPUBEJO K AecTaduiIn3auui reHoma
3TOr0 BUAA, KOTOPOE MPOSBIAETCS B 3HAYMTENbHOM MPEBBILIEHUH CIIOHTAHHOTO
YPOBHS MyTallMOHHOM M3MEHUYMBOCTH, O UEM CBUIETEIbCTBYET MOBBILIEHHASA dMO-
PUOHAJIBHAS U MOCTAMOPHOHAIBbHAS CMEPTHOCTh OMBITHBIX dKMBOTHBIX U UX MOTOM-
koB (F -F ) naxe npu oTcyTcTBUN 00/y4€HHs, @ TAKIKE PA3IMUKMA B COOTHOLIEHUH
CaMIIOB M CaMOK B TIOTOMCTBE O0JTy4aBIIMXCS dKUBOTHBIX. BBISBI€HHAs y HUX CTH-
MYJLHsS HHTEHCUBHOCTH Pa3MHOKEHHSI COMPOBOXKIAETCS COKPALLEHHEM MPOIOI-
JKUTEJIbHOCTH JKU3HH U PEeNpPOIYKTUBHOTO neprona. O HeraTMBHBIX MOCIEACTBUAX
JUTUTEBLHOTO XPOHUUYECKOro 00ayueHHs MPUPOIHBIX MOMYISLUMI MOJIEBKU CBUIE-
TEJbCTBYET TAaKXKe U 0OHapyKEHHOe HaMH Y MOTOMCTBA 3TUX )KMBOTHBIX H3MEHE-
HUS peNpOayKTUBHOTO MOBEAEHHUS, POSIBIIAIOLLEECS B HApYyLLUEHUH Oapbepa HeCKpe-
LIMBAEMOCTH OJIM3KOPOACTBEHHBIX )KUBOTHBIX.
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HuToreneTu4ecknii MOHUTOPUHT MOMYJISINMA MbIIIEBHIHBIX IPbI3YHOB,
00UTAKIIUX B YCJIOBUSIX MOBBILLIEHHOH ecTecTBeHHOI
paguoakTHBHOCTH U B 30-knaomeTpoBoii 30He aBapuu Ha YADC

XpPOMOCOMHBII aHaIN3 KJIETOK KOCTHOTO MO3ra y MoJIeBOK-3KOHOMOK, 00H-
TalOIMX HAa PaIMOAaKTUBHBIX yyacTkax CeBepHOro CTaloHapa BbIBUI LIEJbIA PsiJl
HapyweHuii. OHU NPOSBUIIMCH KaK Ha YPOBHE N'€HOMA, TaK U Ha YPOBHE OTAEIbHbIX
KJ1eTOK. J[0OCTOBEpPHO MOBBIIIEH YPOBEHb XPOMAaTHIHBIX U XPOMOCOMHBIX abeppa-
LIMH, B TOM YHCJE U YACTOTa XPOMOCOMHBIX HECUMMETPUUYHBIX TPAHCIOKALMHI THITA
JIMLEHTPUKOB U KOJiell, 0COOEHHO Ha ypaHo-panueBoM yuyacTtke. OOwmuii ypoBeHb
CTPYKTYpPHBIX a0eppaluii y 3BepbKOB C PaJiOaKTHBHBIX TEPPUTOPUI ObL BhILIE
KOHTPOJIbHBIX YpOBHEH B 3-4 pa3a. BbIsBieHbI Cilyuau MOSBIEHUS aHEYTIIIOUIHBIX
KJIETOK, CBSI3aHHBIX C MOHOCOMUEN MJTM TPUCOMUEH OTHENBbHBIX XPOMOCOM.

Ha ypaHo-panyrieBom yyacTke 0OHapy KeHbl )KHBOTHbBIE C YACTHUYHO WJIH TOJI-
HOCTbIO U3BMEHEHHbIM KapuOTUINOM. MyTalus KapuoTHUIIa CBA3aHa C pa3/iejieHneM
OJTHOM XPOMOCOMBI MO 1IeHTpomepe. [TonoOHble MyTaluu 0OHapY)KEHbI TOJILKO B
KpaeBoii MOMyNsLKU TOJIEBOK-3KOHOMOK B FOpHbIX paiioHax CkaHauHaBuu. B ue-
JIOM, PE3YyJIbTaThl HIUTOTEHETUUECKOTO aHAJIN3a CBUIETENBCTBYIOT O TEHETUUECKOM
3 PEKTUBHOCTH XPOHUYECKOTO O0TY4YEeHUs MOMYNALNi, NecTa0nunn3aluu reHoma,
W YCUJIEHUM MUKPO3BOJIFOLMOHHBIX MPOLIECCOB.

BoceMunieTHUI HUTOreHeTUUECKUIT MOHUTOPUHT 5 BUIOB MBILIEBUIHBIX
IPBI3YHOB U3 paiioHa aBapuu Ha YepHoObLIbCKON ADC mokasaj, 4To Bce UCCIIeN0-
BaHHbIE YPOBHHU PAaJMOAKTUBHOIO 3arpsi3HEHUS TeHeTUYeCKU 3P PeKTUBHBI. Mex-
Iy 10301 OOJlyueHHUS M 4acTOTOM LIUTOTEHETHYEeCKUX 3PPEKTOB OTCYTCTBOBAJIA
JIMHEelHas 3aBUCUMOCTb, MeHbIINe A03bl MOMIM OKa3blBaTh 00BN 3¢ dekT.
HecMmoTps Ha nocTeneHHOe CHUYKEHHE PaAMOAKTUBHOTO 3arpsi3HEHMs], B TEUEHHUE 2-
5 ner mociie aBapun HaOMIOAAIOCH MOBBIILIEHWE YPOBHEH aHOMAJIbHBIX TOJIOBOK
criepMHeB, MUKPOsIEp, XpOMOCOMHBIX adeppaluii U MOJIUIUIONIHBIX KIeTOK. Jlaxe
k 1993 r., Korna paanoakTUBHOE 3arpsA3HEHUE CHU3UJIOCH B IECATKU pa3, 4acToTa
mukposaep u AI'C He cHU3UJIACh 10 CHOHTAHHOIO YpOBHA. MBI mojiaraeM, 4To
COXpaHEHHE BBICOKMX YPOBHEH LIMTOTEHETUUECKHUX MOBPEXACHUI CBUIETENbCTRY €T
0 MOBBILLIEHUH YYBCTBUTEIBHOCTH K OOy4EHHUIO B Py MOKOJEHHUH.

OOHapy KeHbl pa3iuuus B UyBCTBUTEIILHOCTH K PaJMOAKTUBHOMY 3arpsi3HEHHIO
JKMBOTHBIX pPa3HOTO BO3pacTa B 3aBUCUMOCTH OT YPOBHS M JUTUTEIILHOCTH BO3IEHCTBUSA
MOHM3UPYHOLLIEro u3myueHus. Hanbonee paarouyBCTBUTENBHBIMU 110 4YaCTOTE MUKPO-
saep B KJIIeTKaX KOCTHOTO MO3ra SIBJISIOTCS Mepe3rMOBaBILINe 0COOH, CpeIHee MoJIoKe-
HHE 3aHUMAIOT HEMOJIOBO3PEIIble 3BEPbKH, HANOOJIee PE3UCTEHTHBI MOJI0BO3pEIbIE Ce-
rofieTky. [1oBbIlIeHHas YacToTa KJIETOK ¢ MUKPOSAPaMH y NMePe3rMOBABIINX KUBOT-
HBIX XapaKTepu3yeT HaKOIJIEHHE C BO3PACTOM MOBPEXKICHUH XPOMOCOM M CHUKEHHE
BOCCTAHOBUTEILHOTO MOTEHLMAJIA Yy CTApPbIX )KUBOTHBIX.

W3 uccnenoBanHbix BuioB o tecty AI'C u mukposaep Haubosee paanodyBs-
CTBUTEJIbHBIM OKa3ajiach MOJIEBKa-3KOHOMKA, YTO BEPOSATHO, CBA3AHO C TEM, YTO

53



TIPOBJIEMBI OTJIAJTEHHBIX 9KOJIOT0-IEHETHYECKHX TTOCTECTBHIL...

tO:xHoe [onecwe ABNsgeTCA NMepudepueii apeana a1 3TOro BUIA, 4TO 00yCIOBIHU-
BaeT HECTAOMJIbHOCTh N'€HETUYECKOM CTPYKTYpPbI MOMYJIALIUH.

DKCMEePUMEHT MO COAEP>KaHHIO MOJIEBOK-3KOHOMOK BHBapHOIO pa3BeneHUs
B TeueHue | Mecsua npu pazinyHON MOILIHOCTH SKCMO3ULIMOHHO# 1036l (50, 70 1
150 MP/u) B UepHOOBUIBLCKOI 30HE pa3Besyl HALIK COMHEHHs B OTHOLIEHUH OTCYT-
CTBHUS JIMHEWHOIT 3aBUCUMOCTH «103a-3((PeKT» U BBICOKOI reHeTHdIeckoit s dex-
THUBHOCTH HU3KOMHTEHCUBHOIO MOHU3MpYtolero uanydyenus. Cpeanss noza (70 mP/
4) OKa3ajla MaKCUMaJIbHbIHl YPOBEHb NOBPEXKACHUI KaK 110 YPaBHIO MUKPOSAEP, TaK
U MO KOJIMYECTBY XPOMOCOMHBIX abeppaLuii ¥ NOJUMIIOUAHBIX KJIETOK.

[poBeneHHbIe UCCEA0BaHMS FeHETUUECKOH 3 (HEKTUBHOCTH MasIbIX 103 HOHHU-
3UPYIOILUX U3Ty4EHUI U aHaIU3 AMHAMUKHI YUCIIEHHOCTH MBILUIEBUIHBIX IPBI3YHOB U3
30HbI aBapuu Ha YADC CBUIETENBCTBYIOT O CYIIECTBEHHOM BIISHUM STOIO TEXHOTEH-
HOTO (paKTOpa Ha M3y4eHHbIE MPOLECCHI. DKOJIOTO-TeHETHUECKHE HCCIIEIOBAHHS TIOITy-
JIAUMHA MBILIEBUIHBIX TPbI3YHOB, MOABEPTaBIINXCS JUIUTEIBHOMY PaUallMOHHOMY
BO3MIEHCTBHIO, BBIIBUIIM U3MEHEHME TEMIA MyTaLIMIOHHOIO MpoLiecca M M3MEHEHHe psiaa
MOMYJSLIMOHHBIX XapaKTEPUCTHUK, UTPAOLLMX CYLIECTBEHHYIO POJIb B CTAHOBJIEHUU
CTPYKTYpbI MOMy/ALMU. FI3MeHeHue cTpyKTypbl NOMYJALMHA Ha hoHe AecTaduIM3aLUU
FeHOMa, UHAYLIUPOBAHHOTO OOTyYEHUEM, MOXKET 3aMETHO U3MEHUTb CKOPOCTb MUKPO-
9BOJTFOLIMOHHBIX COOBITHI ¥ MPUBECTH KaK K paaMoaganTaliy, TaK ¥ AMMUHALMI Hau-
Gosiee panodyBCTBUTENIBHBIX MOMY/IALMI WX BUIOB.

JIMTEPATYPA

Bunorpanos b.C., I'pomos U.M. I'peizynsl ¢payusr CCCP.- M:JI: Uzn-so AH CCCP,
1952. — 297 c.

Jlykbsinoa JLE., JIykbsinoB O.A. Peakiiys cOOOIIECTB U MOMYJISLNANA MEJIIKUX MJICKOITH-
TAIOIIUX Ha TexHoreHHble Bo3aencTus I1. [Tomynsmn. — Yenexu coBpeMeHHOIM
ouogoruu, 1998. — T.118, Beim. 6. C.694-707.

KU3HECIIOCOBHOCTD ONYJISINUIA MEJIKAX
MJIEKOIIUTAIOIIUX B PATUAIITMOHHOM
1 YKOTOKCUYHOM CPEJIE

H.M.JIro6ameBcknii, M.B.Un6upsik, O.B.Tapacos, U.A.[lamnuna,
E.B.I'puropkuna, B.U.Crapnuenko, JI.H.Pacuna
Huemumym sxonoeuu pacmenuii u socusomuvix ¥YpO PAH, Examepunbype

Pannanmonnas aBapus Ha [10 «Masik» npousonuia ocensto 1957 r. K coxa-
JICHUIO, UCCIIEOBAHMS MEJIKMX MJIEKOTUTAIOIINX HAaYaIlCh HE Cpasy, HO C cepeu-
Hbl 60-X ro1oB OBbIIO cAeaHO OYeHb MHOTOE: B rojioBHO# yactu BYPCa oTkpbiTa
omnbITHas HayyHo-uccaenosarensckas craHims (OHUC 10 «Masik»), rae paboranu
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nyqwue cuiiel paguoduonoros ObiBiero CCCP, onyOiMkoBaHO OrpOMHOE YHCIIO
crareii, MoHorpaduit, TuccepTannii, COOPHIUKOB, HO M 10 HACTOAIIETO BPEMEHH
OCTaJIUCh HEpELIEHHbIE MPOOIEeMbl, HEKOTOPbIE U3 HUX PACCMOTPEHBI HUXKE.
[TornoieHHbIe JydeBble 103bl Y MENKUX MIIEKOMMTAIOIIMX (MbILLEil poaoB
Mus v Apodemus, noneok ponoe Clethrionomys, Microtus v ip) COCTaBJSIOT B
TeueHue xku3Hu 20-50 cl'p. [TonyneranbHas 103a NPU XPOHUUECKOM OOIyUEHUU
Haxonutcs B uHTepBaje 2500-4300 clp (koad¢d. DDREF — 3.6). Onnako, HaMu
OOHapy KeHbI 3HAYNTENNbHBIE 3()(EKTHI THX 103!
e [emonos3. JlocToBepHbIE KOJTMUYECTBEHHbIE U3MEHEHUS JIEHKOHA U 3pUTPOHA;
HaJIMuMe He3PeNbIX U YPOIUTUBBIX OJacTHBIX opM B nepudepruueckoit KpoBu
1 KPOBETBOPHBIX OpraHax (puc. 1), 4To MHOTAA MHTEPNPETUPYETCs KaK Jiek-
ko3 [buonnaukauus ..., 1999]. Ilpu XxpoHUUYECKOM OOJIy4YEHUMM UHTAKTHBIX
nabopaTopHBIX Mbllel MOAOOHbIE CABUTM HAOMIOAAIOTCA JIMLIL MPHU J103aX
okoj10 2000 cI'p, nosiBaeHUe GIACTHBIX 3JEMEHTOB BOOOILE HE XapPAKTEPHO.
e  (deHeTHyeckue U3MeHeHus. YacToTa BCTpeyaeMOCTH aJITepPHATUBHBIX HEMET-
PUYECKUX MPU3HAKOB Yepena J0CTOBEPHO U3MEHAETCS yxKe MPHU MOMIOLEHHbIX
no3ax meHee 1 cI'p (pacuersl cnenanbl HaMK) [OTOaNeHHBIE SKONIOTO-reHeTH-
YecKHe MochencTus ..., 2000]. B skcniepuMeHTe Ha IMHEHHBIX MbIILIAX Jaxe
cyOseranbHble BO3AEHCTBUS B TeueHHE OEPEMEHHOCTU HE IPUBEIH K Cylle-
CTBEHHOMY CIIBUTY 3TOr0 NapaMmeTpa y NOTOMCTBA.
e  lIMMyHONOrHYeCcKUe CABUIM MO LEJIOMY KOMIUIEKCY MoKa3aTesel.

700 ]

600 H

Yo 400 a

300 -

inniinninaiialaiali

T T T T T T T T T T
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TTokaszatenn

Puc. 1. I'emamonocuueckue noxazamenu JHCUGOMHBIX U3 UMNAKMHOU 30HbL

6 % om KOHMPONbHLIX 3HAYEHUI!
1 — knemounocms KOCMHO20 M032a; 2 — oOujee KOIUuecmeo Kiemoxk mumycad;

3 — knemounocms mumyca; 4 — obujee KONUUECME0 KAeMOK Cele3eHKU; 5 — KIenmouHOCHb
ceneseHKu; 6 — KOMUUECMB0 NeUKOYUmMos; 7 — KONUuecmeo 303uHopunos; 8 — xkonuuecmeo
NanouKOSA0ePHbIX HEUMpPOPui08;, 9 — KONUUECMEO CeeMeHMOAOEPHbIX HEUMPOPULO8;

10 — ronuyecmeo moHoyumos, 11 — xonuuecmeo num@poyumos, 12 — xonuuecmeso 6on6utux
aumepoyumos; 13 — konuuecmeo amunuunvix aumgoyumos; 14 — konuuecmeo meney Spnuxa.
* — pazuuus ¢ KOHMponem 00CHOBEPHbL.
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JlocToBepHble M3MEHEHHUS MOMIOIIEHHU KUCIOPO/Ia, HIUTOTEHETHUECKUX (XPOo-
MOCOMHbIE abeppaLny, MUKpOSAEPHBIi TECT) U psiia ApyTuX nokasaresei, Haomro-
Jlarolecs y AKUBOTHBIX U3 3arpsi3HEHHOMN Cpellbl, Y MHTAKTHBIX, XpPOHUUECKHU 00-
JIy4aeMbIX MbILIeH BO3ZHUKAIOT MPH 3HAYUTENBHO 00Jiee BBICOKMX J03aX.

OOuias yepTa MHOTMX MOPaK€HWH B MPUPOAHOI 3arps3HEHHON cpene —
HaJIM4Ke HE TOJIKO KOJIMYECTBEHHBIX, HO M KaUe€CTBEHHBIX U3MEHEHHI1 (CKeIeTHbIe
abeppaLuy, NosBJIEHUE aTUMUYHBIX U OJJACTHBIX 3JIEMEHTOB KPOBH), UTO HE COMMIa-
CyeTcs C IKCIIEPUMEHTAIbHBIMU IaHHBIMU Ha JJA0OPaTOPHBIX KUBOTHBIX 10 3 dek-
TaM WHAMBUIYaJIbHBIX MOMIOIEHHBIX J03.

OnHaxo, CyMMapHas TorIolIeHHas 103a B psmy nokonenuii (100-120 nokonexuii
3a 40 ner ¢ momeHTa aBapumn) — 600-2700 cIp (puc. 2) — ynOBIETBOPUTEILHO 0ObsC-
HseT «OomnbLire 3GdeKTb Ha 3arpsA3HEHHBIX TEPPUTOPUAX MPHU AOMYCKE, YTO UMEET
MECTO HaclIeyeMOCTh HapyLLEHHU, MPUOOPETEHHBIX B KAXKI0M U3 TTOKOJIEHHIA.
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Puc. 2. Jlunamuxa 0030601l Hazpy3ku UOHUUPYIOUETl paOUaAyuU Ha METKUX
mnexonumarowux Ha BYPCe (1 — mowgnocmos 003bl, 2 — nousennoe 3aepsizHenue).

HecMoTpst Ha MHOKECTBEHHbIE HAapyIIEHUs] HA OPraHU3MEHHOM YPOBHE, CO-
CTOsIHME PaJMOreHHO MOMyNALHUN YIOBIE€TBOPUTENBHOE; OCHOBHbIE MOKa3aTeIH
NOAJEpKAHUSI YUCIIEHHOCTH CPAaBHUMBI C KOHTPOJIEM WM BbILIE, MUTPALUOHHAS
aKTUBHOCTH (AUCHEpPCHs) He3HAUUTeNbHA. BBICOKMI MUTpaLMOHHBII MOTOK MOT ObI
00BACHUTD BBICOKYIO UHCJIEHHOCTb PBI3YHOB HA 3arpPsI3HEHHBIX TEPPUTOPUAIX, HO
OH COCTaBJIseT (0 €CTECTBEHHOMY PaJIOaKTUBHOMY MEUEHHIO) 0Komo 3% Mo cpas-
HeHMto ¢ 30-70% Ha HeHapylueHHbIX TeppuTopusax [JIykeaHoB, 1996], T.e. aTu
IPYNIUPOBKYU B 3HAUUTEIbHON CTENEHU U30JMPOBaHbI (PaAMOreHHbIE U30JISAThl —
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OCTpOBHBIE U30JATHI) (pUc. 3). JIpyroe BO3MOkKHOE 00bACHEHNE BHICOKOM YMCIIEH-
HOCTH — BKJIIOUEHHE BHYTPUIOMYISALHMOHHBIX MEXaHU3MOB: CMEPTHOCTb B BUBa-
PHH MOJIEBBIX JKUBOTHBIX JOCTOBEPHO BBILLIE, YEM Y KOHTPOJIBHBIX, OTHAKO PENpo-
NyKTUBHAS (yHKLUS yBeJIMYEeHA HACTOIBKO, YTO KOMIEHCHPYET MOBBIILIEHHBIE T10-
tepu [Unbenko, Kpanueko, 1989; Uubupsk, 1996].

MomHocThb 10351, 1 p/rox

~1000

TlousenHoe 3arpsisHenue ctpoHumrem-90, Ku/km *

=500

1955 1960 1965 1970 1975 1980 1985 1990 1995

Tona

Puc. 3. Junamuka coxpanenusi 2eHOhOHOA UCXOOHLIX NONYIAYUT METKUX
MIEKONUMAIOWUX ¢ pA3TUYHLIM YPOsHeM Muepayuu Ha meppumopuu BYPCa.
0,1%, 1%, 4% — obHoseHUE nonyIaAyUY 6 200.

BbIcoKas 4MCIEHHOCTb PauOreHHBIX MOMYJIALUUI NMPU HaOIroaaroIeHCs UX
M30JISILMH, CTIOCOOCTBYIOLIEH YMEHbLICHHIO 0OMEHA reHETUYECKUM MaTepralioM C
JIpyTUMHU NOMYJASUUSAME, CBUACTEIBCTBYET O CTAOMIM3aLUU 3TUX TPYNITUPOBOK.
Psanom pabor, B TOM 4McIie U HallIMX, MOKa3aHa yCTOWYMBOCTh KUBOTHBIX U3 pajiu-
allMOHHOM cpelbl K 100aBOYHOMY OOJyYeHHI0 Ha MPOTSKEHUH 2-3-X BUBApPHBIX
MOKOJICHHii, U O CHI)KEHUU Yy HUX LIMTOTeHeTHYeCckux peakuuii [ILleBueHko u ap.,
1992; T'onuaposa, Psa6okonb, 1998]. Oanako, UMEIOTCS ¥ NPSMO MPOTHUBOTOJIOK-
HbI€ JaHHbIe. DTO CBUIETENILCTBYET O HEOOXOIMMOCTH OoJiee TIATebHOTO METO-
JIOJIOTMYECKOTO MOAXO0/1a K PEIISHUIO BOIIPOca O cel(GUIHOCTH paguoananTaiim.

OOcyxaeHne pe3yJibTaTOB

1. IlpencraBisieT UHTEPEC COMOCTABIEHUE JAHHBIX NOMYJILMOHHBIX U MOp-
(hopH3HOTOrHYECKHUX CIBUIOB Y TPI3YHOB U3 PaAMOAKTHBHON M (PTOPTOKCHUUHOM
[JTrobamesckuii u ap, 1996] cpen (tabn. 1).
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Tabnuya 1.
Cpasnenue paouayuoHHuIX U MOKCUYECKUX dPhexmos Ha pasnuyHsix
VPOBHAX op2anusayuu

[apamerp O0my4eHue drop

D¢ deKTH Ha KIETOYHOM YPOBHE

Hapymenwe crcrems! BTo-
Muinens JIHK, xretodHble MeMOpaHbI | PHUYHBIX BHYTPHKIIETOY-
HEIX MECCEHKEPOB

D¢ dexTsl Ha TKAHEBOM ¥ OPraHM3MEHHOM YPOBHSIX

TponHocTh Crkener Ckener
[lornomenue kucnopoaa I'mmookcurenus * T'vnepokcurenns **
Temnieparypa pexrannHas [loBbiuienne CHIDKEHHE

Casi3bIBaHNE BHE- M BHYT-
JluckoopauHanms nepekuc- | pukierounoro Ca'™'; na-

HOrO OKHCJICHUS IMIUAOB | pyLICHHE pafa (pepMeHT-
HBIX CUCTEM

buoxumuueckne CIBUTH

XapaxtepHsle 3a007eBanust | Jlydeas 60e3Hb Dnroopo3

D¢ deKTs Ha TOMYTIATTHOHHOM YPOBHE
YucneHHocts OnrumansHa OnTtumanbHa
Penpoaykims YBenuueHue VBenuueHue
CMEpTHOCTh YBenauuenue YBenuueHue
Toneparrmocts Veennuenne (?) Venuuenve

K 100aBOYHOM Harpyske

*— (puc. 4); ** — (puc. 5).

OueBHIHO, YTO HA MOMY/ISALMOHHOM YPOBHE peakiys Ha paCCMOTPEHHbIE U,
MO-BUAMMOMY, IpyTHe SKOTOKCHUHBIE ()aKTOPbl B OCHOBHOM HecreuuduruHa.

2. Heo0OXonMmo paccMOTpeTh JaHHbIE C TOUKH 3peHusi ocoOeHHocTel 3 dexk-
TOB «MaJIbIX J103», aKTUBHO 00CYk/1aeMbIX B HacTosuliee BpeMs [PaOyxun, 2000;
CnuTtkoBekuii u ap., 2000].

Hay4Hoe cy1ecTBo pacxoxneHnii — pasnuyus oleHOK 3(h(eKToB MasbIX 103
(v MOLLIHOCTEH [103) MOHM3KPYHOLLEH panraiyi. OCHOBHbIE POTUBOCTOSIIKE HAIpPaB-
JICHUsl B paIMOOMONIOTMH MOYKHO Ha3BaTh «KJIACCHYECKUM» U «aJIbTEPHATUBHBIMY.

B kiaccuveckoit paauoOHoIorui MULLIEHb, NEpBUYHbIE 3()(EeKThI U naroreHes
HapyLLEHU U1 MabIX U OOJIBIIMX 103 PA3IMYaOTCs JIMIIbL KOJMYECTBEHHO. B anb-
TEPHAaTUBHOM HaIpaBlIeHUH 00CY’KIAaeTCsd HECKOIbKO MEXaHM3MOB, KOTOPbIE MOTYT
NPUBOAUTH K pa3uuusIM B 3 (eKTax MajblX — CPeAHUX — OoNbLIMX 103. Tak, npu-
BJICKAOTCS NPECTABIIEHUs: 00 aKTMBHOM BKJIFOUEHUH pernapariBHbIX MEXaHU3MOB MpU
JIefiCTBUM OOJIBIINX 03 M OTCYTCTBUS MX CTUMYJISILIMN NP MajibIX. [pyroii npumep —
MHEHHE, YTO NMEepPBUYHAs MULLIEHb MaJIbIX 03 WHAs, yeM Oosbiunx: MemOpansl u JTHK,
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COOTBETCTBEHHO. ECTECTBEHHO, UTO U TEOPETHYECKUE MOCTPOSHHS B 00JIACTH OLIEHOK
OCHOBHBIX MHUKPOCOOBITHIi B OpraHu3Me (KOIIMYECTBO aKTOB MOHM3ALMH B KIIETKAX,
JI0JTs1 IOP&KEHHBIX MaKPOMOJIEKYJT MITH MAKPOCTPYKTYP H T.J1.) B 3HAYUTEITBHOM cTere-
HU Pa3IMYarOTCsl M HE MOTYT CITY’KUTh 0a30ii BbIIENIEHUs OIMHAKOBO MPH3HABAEMOTO
0c000ro KJtacca «MallbIX J03».

1

o

TlorpebaeHne KHCIOPOAA, MIT/TxHac
~ foc]
o
i

i
?

MlCTOtl{S arvalis : T +Cr.orxion.
: Apodemus sylvaticus | [ +Cr.omm6xa

BYPC Komrpoms BYPC Konrpoms 8 Cpeanee

Puc. 4. l'unookcueenus (paouoakmueroe 3a2ps3HeHue).

11

us musculus

TIOTPCOICHHE KHCIIOPOAA, MI/TxYAC

Rattus turkestanicus I +Crorkion.
: : 3 +Croumbra

Wumakr  Kourpons Hmmnakr  KouTtposs 8 Cpeauee

Puc. 5. I'unepoxcueenus (pmopucmoe saepazuerue).

Knaccuueckas paguoouonorus [Pekomennaunun MKP3 Ne60, 61 u np.; Sp-
MOHEHKO, 2000 u 1p.] MCXOOUT U3 IPSIMO NPONOPLIUOHATIBHOIO COOTHOLLEHUS 103a-
adexr (momyckas MoxuduKaLin); ansTepHaTHBHOE HarpaeaeHue [[TociencTeus
YepHOOBUTBCKOIT KaTacTpodsl ..., 1996] onmpaeTcs Ha mpencTaBiaeHus o IByXdas-
HOM XapakTepe Ha CyOKJIeTOYHOM, KIIETOUHOM, OPraHHOM, OPTFaHU3MEHHOM U TO0-
MYISLIMOHHOM YPOBHSAX OMOOrMY€eCKOi opraHu3aluy MpH BO3PACTaHUU 1030BOH
Harpy3ku. [TepBblil MMk — B 00acTH ManbIX 103, BTOPOii — B 00J1aCTH OONBILNX.
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BbIcoTa 3TUX MHUKOB (T.€. PEaKTUBHOCTb) MOXKET ObITh OlMHaKoBOW. TakoBa 3aBu-
CHMOCTb CMEPTHOCTH OT JieiikeMur B pacdyere Ha 10° 4eI0BEKO-JIeT OT H03bI Pajiu-
auuu [[Tocnencteus YepHOOBIILCKOM KaTacTpodsl ..., 1996]: nepeblit Mk npuxo-

JIUTCA Ha MOMVIOLEHHYI0 103y 25 M3B, BTOpoil — Ha 200 M3B.

Tabnuya 2.

OcHognvle paziudus u cCOOmeememeus 6 MmoyKax 3peHus Kiaccuiecko2o
U anbMepHamueHo20 HANPAGIeHuUll paouooUono2uu

- CapKoMa KOCTH

O exrs Knaccuueckoe | AnbTepHaTHBHOE
Boanmme 103b1
- ocTpas JiydeBasi 00Je3Hb +++ ++
- XpoHHMYecKast 1y4eBast O0JIe3Hb + +
OtnaneHHble TOCIEACTBHA OOIBIINX JI03

- XpOMOCOMHBIE abeppaImn ++ ++
- Karapakra +++ ++
-COKpAIllCHUE MTPOJOJLKATENLHOCTH JKHU3HI * +++
- eiik03bI (TEMHUIIATOOIACTO3HI) +++ +++
- COJIM/IHBIC PAKH +++ +++

+++ +++

Hacnenyemast matoorust (reHETUHYECKHE MOPAKESHHS)

- YEJOBEK - o+
- TabopaTOpHBIC TPHI3YHBI +++ =+
- IUKHE TPBI3YHBI ? ?
Mauibie 103b1
- XpOMOCOMHBIE abeppaImn +? ++
- JIGWKO3bI (reMULIMTOO1ACTO3bI) - +
- COJINIHEIE PaKH - +
- obocTpenns 3abo1eBaHmi - +
- BO3pacTaHue NEePBUYHON 3a001€BaEMOCTH - ++
- MOSABJICHUE HOBBIX HO30JIOTMYECKUX €IMHUILL - +
- MaToJOrus Naoaa - ++
- IE€TCKasl aToJIOrus - ++
Hacnenyemas maromorns (TeHeTHIECKHE MOPAKESHS)
- YEJIOBEK - ¥
- 1a00PaTOPHBIE TPI3YHbI +

- JIUKHUC TPLI3YHBI

* — «Hem ONnyxXonu» — Hem COKpaujeHus npodomfcumeﬂbHocmu HCU3HU,

(-), (+), (++), (+++) — svipascennocmo >¢hpexma;

(?) — HedoCmamox OaHHbIX.

60




KIBHECTOCOBHOCTD TOMYIAIHI MEJKHX MJIEKOTHTAIOIIIX. ..

OCHOBHBIE pa3JINUYKs U COOTBETCTBHS B TOYKAX 3PEHHS MOJBITOKEHBI B Ta0-
nune 2. Y3 mo3uuuu ajnbTepHATUBHOTO HATPABJICHUSI CIISAYeT HECKOJIBKO BaKHEH-
IIKX JUTA TPAKTHKH 3APaBOOXPAHCHUS 1 Tl SKOHOMUKH BBIBOIIOB!

e  mpeBbilieHHe (POHOBOTO M3ITYUEHHsSI BCETO B HECKOJIBKO pa3 upeBaro Aajieko
UIYUIUMU TIOCIEACTBHUAMH TS 3[0POBbsI HACCICHHUS;

e  BKJAJ PaJMaliOHHOTO 3arps3HEHHs B yXyIIICHHE KadyecTBa )KU3HU Jaxe B
00CTaHOBKE MHTEHCUBHOTO TEXHOTCHHOTO 3arpsi3HEHHs IPHOPUTETEH;

e 3a0oJieBaHUs YEJIOBEKA Ha 3arpsA3HEHHBIX TEPPUTOPHUSIX CBSA3aHBI B TOW MIIN
MHOH Mepe ¢ AeCTBUEM MOHM3UpYIOLIed paguanuy, I03TOMY BONpoc 00 UX
JIEKapCTBEHHOI npoduaakThke U Tepanuu aktyaneH [Pacuna u ap., 1990].

3. Cpenu akTopoB, BEI3BIBAOLIMX HalJICHHbIC HAMH CIBUTH COCTOSHHS
OpraHu3Ma U MOMY/SILUOHHON TPYNIUPOBKH, BO3MOXKHO, KPOME 1030BO Harpys-
KM OT AenoHupoBaHHoro *Sr u '¥’Cs, onpeaeneHHyo posib UrparoT HHPEKIHOHHbIE
areHThI, B YaCTHOCTH, BUPYCHI. TaK, OHU, BO3MOKHO, OTBETCTBEHHBI 3@ HEKOTOPYIO
JIOJTFO LIMTOTeHeTHUYEeCKUX HapyuieHuil [Kaiinanos, 1996]. TIpsambIx qoKkazareabCcTB
ATOrO SIBJICHUS Y HAC HET M MPE/IOJI0KEHHE OCHOBBIBAETCS HA AHAJIOTHH C TTOCTO-
SIHHO HaXOIMMOU Pa3HBIMU aBTOPAMH, B TOM YHCJI€ HAMH, MOBBILIEHHOW IIUCTHOM
WHBa3Wel, paCLieHWBaeMoil B KauecTBe MaHU(ecTalnii HapyIeHns UMMYHHTETa
T.¢. MHOULUPOBAHNUE HOCUT BTOPUYHBIN XapaKTep MO OTHOLICHHIO K OOJIyYEHHIO.

4. lpyroit BO3MOXHBI (haKTOp, BBI3BIBAIOIINI MHOKECTBEHHBIE LIUTOTCHE-
THYECKHe HapyLIeHHs B KieTkax — % 2°Pu,

C 1eJIBI0 TIONTyYeHHsT BO3MOXKHO MOJTHOM KapTHHBI TITyTOHHEBOTO 0OMEHa B
PaaMOaKTHBHOI cpezie paboThl MPOBENCHBI HA KPYITHBIX M MEJIKUX MJICKOMUTAIO-
LIKX, NOCKOJBbKY MX pPa3MEpHbIC XapaKTEPUCTHKH 00eCIEUHBAIOT CyLIECTBEHHBIC
paznuuus GpHU3MOJIOrUU. YPOBEHb 3arps3HEHHs MCCIeIOBaHHBIX TEPPUTOPUIT —
200-1000 Kun/km? mo *°Sr o cpauenuto ¢ 0,2 Ku/km? B KOHTpOITE.

Oco060 3HaYMMBI U TPEOYIOT AETAEHOIO aHaJlM3a Pe3yJIBTaThl COMOCTABICHUS
OTHOILEHH# KoHLeHTpauuii 2% 2°Pu u *Sr. Tak, 13 TaHHBIX TAOJHILBI 3 BUIHA OTYET-
JIMBas B3aMMOCBS3b UX KOHUEHTpaluii B nouse (Ha yuactka Nel u Ne2). Habmronaer-
sl BBICOKAs KOppessus raMma-poHa ¥ TJIOTHOCTH MOTOKA [3-M3ITydeHHs C cozeprKa-
uuem “°Sr, u, cremnosarenbHo, 2% 2Pu (raMMa-u3rydeHre 00ecrneyeHo J0CTaTouHo
BBICOKHM COZIEpKaHHEM B T0UBe Lie3us: Ha yuacTke Nel — 2,3 MBk/m?; Ha y4yactke Ne2
— 0,55 Mbr/m?). [ToaTBep:kaaeTcs Takke BeAyLias pojib IIOYBEHHOTO conepskanus *Sr
1 2% 2Py B HAKOTUIEHHH WX B OPraHHU3Me MJIEKOMHUTAIOIIKX. B MouBe OTHOLIEHHE KOH-
ueHTtpatwii 2% 2°Pu u *Sr B cpentem paBHo 2,1%107, B To BpeMsi Kak y MIICKOTIHTAIO-
LIMX HA J(BA OPSIKA BEJIMYUH HIDKE. [[OHATHO, YTO 3TO MOATBEPKIAAET PE3KYHO [IHC-
KPUMHUHALMIO MPH nepexone *%2Pu B opraHu3M Mo cpaBHEHHUIO co *°Sr, X0oTs 3Haue-
HHE HEMOCPEICTBEHHOTO (MX MOYBEHHBIX MBLUIEBBIX YaCTHLI), yCBOCHHE Ty TOHHUS CUH-
TaeTCs BEAYLIMM, [UT CTPOHLMS )Ke — JIOTOTHUTETBHBIM.

VY MIIeKOUTAMNX OOHAPYKEHBI BBIPAKEHHBIE PA3JIMUYMs B OTHOIICHHUAX
KOHLEeHTpanuii 3% 2Pu/*’Sr: y MesKux oHo B cpefHeM coctasisieT 0,15%10%, y
kpynHbix — 0,41*10*, T.e. B 3 pa3a Gosnblie.
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Tabnuya 3.
Konyenmpayus %% *Pu ¢ opeanuzme maexonumanuux ¢ conocmagienuu
¢ HEKOMOPLIMU XAPAKMEPUCIUKAMU PAOUAYUOHHOLO 3AZPAZHEHUS CPEOb
Ha 08yx yuacmkax BYPCa

VYuactok Ne 1 VYuactok Ne 2
v-()OH HA YPOBHE MOYBBL, MKp/yac 3070 125.6
[1noTHOCTH B-U3MyueHHS HA TOBEPXHOCTH 2180 819

N0YBbI, B—yacTHI/MUH CM®

238, 239Pu ‘)OSr 233, 239Pu ‘)OSr

Pamnonyxnw sl B mouse, KBr/kr 95,6 37000 26,6 17500
Pamnonyxnuasr B opranmsme, Br/kr
Menkue maexonumaiowue

Manas necHas MbIIlb 7,2 620000 1,7 140000

OGwIKHOBEHHAs Oypo3yOKa 2,0 540000 3.8 270000

OO6bIKHOBEHHAS TI0JCBKA - - 8.9 295000
238, 2. 9Pu 9()Sr

Kpynnvie maexonumarowue
KOCYJIsl, JOCh, kKa0aH, BOJIK 4,1 93000

B nuteparype Mbl He HaLIM YKa3aHU HAa HATMYKE OTMEYEHHbIX 3aKOHOMEP-
HOCTEl ¥ MX BO3MOXKHBIE MPUUKHBI. [Tapannenusm B noseaeHuu *% 2°Pu u *Sr B
MOYBE M B ACTIOHUPOBAHMH KMBOTHBIMU 3aCTaBJIsIET Mpenrnosararb, YTo UX rnomna-
JlaHWE B MPUPOJHYIO Cpeay MPOU30LUI0 U3 OJHOTO UCTOUHMKA. OCHOBHBIM UCTOY-
HUKOM paJlu0aKTUBHOrO 3arps3HeHus Ha BYPCe siBisieTcst B3pbIB EMKOCTH C OTXO-
namu saepHoro npeanpustud. Ho B psaae myGnukauumii no Bonpocam aBapuu 1957
I. HET yKa3aHUii Ha colepKaHue B OTX0Aax MIyTOHus. I ciyyas BETPOBOro pas-
HOCa paJIMOHYKIIM/IOB B COCTaBe OeperoBbIX MOACOXIINX MIIOB 03. Kapauaii B 1967
I. 3TO MPEANoNoKEHHE HE BbI3bIBAET COMHEHUI. TPEeTbUM UCTOUHUKOM IUTyTOHHUS
Ha BYPCe saBnstorcs wrarHsle BblOpochl npeanpuarus [10 «Mask». Hakonew,
MOKHO MPEANOJ0KUTh HEU3BECTHBIN HaM UCTOUYHUK.

Boriee nHTEHCHBHOE HakomieHHe % 2Pu Ha eIMHMILY aKTUBHOCTH *’Sr U3 0OfI-
HOM 1 TOM 7K€ 3arpsA3HEHHON Cpepbl KpYyMHBIMU MJIEKOTIMTAIOIIMMH Ha MEPBBIH B3ITIAL
BBI3BIBAET YAMBJIEHUE: MEJIKUE MJIEKOMUTAOLIME OMzKe K MBUIBHOI MoYBe, U3 KOTOPOi
a3p030JIbHBIM ITyTEM OH IOCTYNAET B OPraHu3M. BeposTHbIM OOBACHEHUEM TOIO SIB-
JIEHUS! CITY>KUT MPEATIONOXKEHNE O PA3IMUMAX B BEIMUMHE a9PO30JIbHBIX YaCTHLL, yCBa-
MBaEMbIX KPYITHBIMU U MEJIKAUMH JKUBOTHBIMU: Y KPYITHBIX B JAbIXaTeNbHBIE MyTH MOTa-
JIatoT Bce (ppakumu a3po3oreld, y MeJIKUX — TOJBKO camas IUCIepCHast.

Takum oOpazom, HaOmonaeMblii Ha BYPCe napamienusm B 3arps3HeHUH
Cpenbl U TUKHUX KMBOTHBIX IUTyTOHHEM U *°Sr MO3BOJISIET paccMarpuBarh *Sr Kak
KOJIMUECTBEHHBIN MHAMKATOp 2*% 2Pu. KpymnHble MJIEKOMUTAIOIINE HA SIUHUILY
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aKTMBHOCTH *’Sr HakarumBaroT 6ombine 3% 2°Pu u mosToMy 9acto 6oJiee ageKkBar-
HBI Kak ero uHaukarop. Tak, npu comep:kanuu % 2°Pu B mouse B 3 pasa npeBbilia-
I011IEM [100aNbHbII yPOBEHb, HAKOIJIEHUE €r0 B OPraHu3Me MEJIKMX MIIEKONHUTal0-
LIMX TAKOEe XKe, KaK y KPYIHbIX.

5. leHeTnueckas aganTtalus MEJKUX MJIEKOMUTAOLWIMX K Pagl0aKTHBHOMY
3arpsA3HEHNI0 MOXKET PAcCMaTPUBATBHCS Kak 0a3a SKCTPaNoISLHOHHOTO MPOrHO3a
310POBbsl YEJIOBEKA.

OskugaeTcs, 4YTO IIaBHBIM 3P PEKTOM XpOHUUYECKOTO OONYUeHUs IS JIHLL,
MPOKMBAIOLIMX HA PAJAUOAKTUBHO 3arPsI3HEHHBIX TEPPUTOPHSX, CTAHET MOBBILIE-
HUE pUCKa HacJleyeMbIX U OHKOTEHHBIX Oosie3Hel. JlaHHble 1 3TOi SKCTpano-
JISIUMH TTOJTYYEHBI B CTPOTO KOHTPOJIMPYEMBIX YCIIOBHAX Ha ThICAYax Jiaboparop-
HBIX MbILIeH. B mpeanaraemoii paboTe caenaHa MonbITKa SKCTPANoNsLUU Ha Yye-
JIOBEKa Pe3yJIbTaTOB, MOJYYSHHBIX B MOMYISLUOHHBIX UCCIEIOBAHUAX HAa TUKUX
rpbidyHax. DT HaOMIOIEHUS, KOHEUHO, MEHee MPELIM3UOHHbI, HO MOATBEPKAECHHE
UX BaJKHOCTH — B KQUECTBEHHOI HOBU3HE PE3yJIbTAaTOB: BO3HUKAET BO3MOKHOCTh
00BSCHEHUS psfa OTHANIEHHBIX MOCIEICTBUI. B X YUCIIO BKIIIOYAIOTCSI HEKOTO-
pble MaToJIOrHYeCcKhe MPOLECCHI, KOTOPbIE ABIAIOTCS CIEACTBUEM MUKPO3BOJIIO-
LIMOHHBIX COOBITHUI B MOMyasLUAX yesoBeka (Jlrobawesckuii u ap., 1996; 2000)
[TpeanochbUIKoil K MEPEeHOCy ITUX 3aKOHOMEPHOCTEH OT MEJIKUX MJICKOMUTAIOLMX
Ha Homo sapiens ciry)kaT CBHIETENbCTBA €T0 MPOAODKAIOIIEICS B HACTOSLIEe
BpeMsi SBOJTIOLMH. B TO ke BpeMsi MHAYKLIWS MAKPOIBOIOLMOHHBIX COOBITHI MO
BJIMSHUEM XPOHUYECKOro 0OJayueHHs U, B YaCTHOCTH, caM (aKT HaJW4Ms ajarn-
TalMK MEJTKUX MJICKOTIMTAIOIIUX K paAuallMOHHOM Cpe/ie Ha TeHETHYEeCKOM YpOB-
HE O0CTaeTCs MPEAMETOM HCCAe0BaHUM.

3HaMeHaTeNbHO, YTO aAaNTUBHBIC MapaMeTPbl MEJTKUX MJIEKOTIMTAIOIINX
W3 pagualoHHON U GTOPTOKCUYHON Cpelbl aIFOMUHUEBBIX MPEATNPUATHI 00-
Jafal0T OMM3KUMH XapaKTepUCTUKAMU: MOBBILIEHHO! cTaOUIBHOCTBIO K A00a-
BOYHOMY OOJYUYEHHIO MU (PTOPY, COOTBETCTBEHHO, HACJIEAYeMOl B IBYX MOKO-
nenusax (Unbupsk, 1996; I'puropkuna, Jlrobamesckuii 1996); cnocoOHOCTHIO K
MOJIePKaHUIO BBICOKOM YMCIIEHHOCTHU; YBETMUEHUEM YacTOThl LIUTOTEeHETHYeC-
KuX U Mopdoduznonornyeckux capuros (I'mnera u np., 1993, 1996); ycnopHoi
n3oALMel TEXHOTEHHBIX TPYNIUPOBOK.

OTH MPU3HAKK — CBUIETEJIbCTBA CENIEKIINU FeHETUYECKN YCTOWYUBBIX 0CO-
Oeil, UeHHbIX U1 MOMYJISLMH, JaKe HecMOTps Ha Mopdoduznonornyeckue nedek-
ThI WIN 1a)Ke€ COBMECTUMYIO C KM3HBIO MaTOJIOTHIO.

[IpencTaBneHHble JaHHbIE AT OCHOBAHUS CUMTATh MPOLIECCHI, XapaKTep-
HbIE JUI XPOHUYECKU 00IyuaeMoro 4enoBeka (M3MEHeHNe PenpoayKTUBHON (yH-
KLWH, TIOBBILIEHNE YHCIIa CIIOHTAHHBIX a00PTOB, YBEITMUSHHAS CMEPTHOCTb HOBO-
POXKACHHBIX U JeTel, yBellnueHre 3a0071eBaeéMOCTH) PE3yIbTaTOM He TOJbKO Mps-
MOTO JIy4eBOTO MOBPEXAEHHS, HO U CENIEKIIMOHHBIX COOBITHIA. Pe3ynbTarel ee Mo-
I'yT CKa3aTbCs B BBDKMBAHMM MOTOMCTBA C aHOMAJIUSAMK Pa3BUTHSA, B TOM YHCIIE
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MEHTaJIbHOCTH, TIPU YCJIOBUH afanTally K paadalMoHHO cpene. TakuM oOpaszom,
COCTOSIHME 3J0POBbS OTHAJIEHHBIX MOKOJIEHUH 0OJyYeHHBIX MOTYT BbI3BaTh Aaxe
GOJIBIIYIO0 TPEBOTY B CPABHEHUHU C YCTAHOBUBILUMMCS MHEHHEM, €CJIM Mbl IPUMEM
BO BHMMaHHE MPOLIECChI MOMY/IALMOHHO-TeHETHYECKOI afanTauuu.

6. Cpenu Haubosee ys3BUMbIX (GyHKLMI 1 CUCTEM OpraHu3Ma, BayKHEHLINM
3BEHOM TIpe/ICTaBIsIeTCd MMMYHHas cuctema. [[paBoMepHO MHTEpIPETHPOBATH PsiJl
oTaaeHHBIX 3 (HeKTOB BO3NEHCTBUS paqUaLMOHHO Cpelibl KaK ClIeACTBUE CHUKE-
HUs ee (PyHKLMOHAIBHON aKTMBHOCTHU. Tak, K CHUKEHHIO KOHTPOJISI BHYTpEHHeH
cpezbl OpraHu3Ma cieyeT OTHECTH HEI0CTAaTOYHYHO SIIMMHUHALIMIO HUTOTEHEeTHYeC-
KU MOBPEXKIEHHBIX (XpPOMOCOMHBIE adeppaLuy, MUKpOsApa B MOJIMXPOMaTO(uiIb-
HBIX 3PUTPOLMTAX) IEMEHTOB.

[ToBbllIEHNE MIOJOBUTOCTH MEIKUX MJIEKOMMTAIOLIMX B UMIAKTHON 30HE
SBIIETCA, XOTsA OBl YACTHYHO, MMOKA3aTeJIeM MOHWKEHHON dTUMUHALNH e ek-
THBIX FaMET U 3UroT Ha Pa3HbIX CTAlUAX PA3BUTHS, UYTO TaKKe ABseTcsa QyH-
KLUel UMMYHHO# cucTeMbl. JleficTBUTENBHO, Y TOTOMCTBA MPOSBIAIOTCS T€ WIH
MHble EHOTUNNYECKHE HAPYIIEHHS, K KOTOPBIM JTOJKHBI ObITh OTHOCEHBI HE
TOJILKO XapakTepHbie AedeKThl ckeneTa [BacunweB u ap., 1996; OTnaneHHsbie
9KOJIOTO-TeHETHYECKHUEe MOCaenCTBUs ..., 2000], HO U yBennueHue uncna aedop-
MUPOBAHHBIX JIEMEHTOB KPOBH M KOCTHOIO MO3ra.

VYruereHne HIMMYHHOH CUCTEMbl MPUBOAMT TAKKE K YBEJIMUEHHUIO KOJIMYe-
CTBa JKMBOTHBIX, MOPAXKEHHBIX ITIUCTHOI WHBa3Wel, BOBMOKHO TaKXe MoJBep-
THYTBIX BUPYCHOH W OakTepuanbHOi MHpekuusamMu. [IpeapacnonokeHHOCTh
9THUX KMBOTHBIX K OHKOJIOTHYECKUM 3a00JI€BaHUAM HE J0Ka3aHa, HO TakKas BO3-
MO>KHOCTb HE UCKJIIOUYEHa.

CoxpaHeHne CTOWKNX, MHOTHE TOlbl COXPAHSIOIMXCS MarojI0rn4ecKUX Mpo-
SABJICHUN Y MeJKuX MiekonuTaroiux Ha BYPCe Henb3st 00bscHUTH Oe3 npusieye-
HUs CUMIITOMOKOMIIJIEKCA afAanTally K palMallMOHHOM cpelie BO B3auMOoaeicTBUM
C XapaKkTepHbIMU UIMMYHOJIOTMYECKUMH U3MEHEHUsAMHU. B HacTos1ee BpemMs HasM-
qyue ajantauiuy K XpOHUYECKOMY BO3IEHCTBHIO MOHM3UPYIOLIEro U3MyYeHUs He
MOXET OBITh IPU3HAHA JIOCTOBEPHBIM (DaKTOM: UMEIOTCS IaHHbIe KaK «3a», TaK U
«mpotuBy. Haubonee ydequTebHbIM apryMEHTOM SBISETCS COXPAHEHUE BBICOKO
YUCIIEHHOCTH MENKUX MJIEKOMUTAIOIIMX HAa UMIAKTHON TEPPUTOPHH MPHU BBIPAKEH-
HOM perpoayKTUBHOM M30JISALMU OT COCENHUX MOMYNALMiA TeX ke BUaoB. [Ipouecc
ajlanTalyy NPUBOAMT K TOMY, YTO MUKPOYPOJCTBA — CJICACTBHS NATOrEHHOrO BIIM-
SIHUS CPe/ibl U MOHM)KEHHOH 3JTMMMHALMOHHON CIOCOOHOCTH MMMYHHOW CHCTEMbI
— 0CTaroTcs B reHo()oHe MOMYIALMHU, €CJIM OPraHUu3M MPEACTaBIsSeT PenpoayK-
THUBHYIO LEHHOCTb IS MOMYNALMU KaK MPUCMOCOONEHHbIN K MaToreHHoi cpene.
MBpI nipennonaraem, 4YTo HaclleNyrTCsl He TOTOBbIe MEXaHM3MbI afanTaluu (Harnpu-
Mep, BbICOKas aKTUBHOCTb aHTHOKCHIAHTHBIX MPOLIECCOB), A MpeajanTalus K HUM:
CIOCOOHOCTB MPH XPOHUIECKOM 0OJTydeHHH OBICTPO U 3()(PEKTUBHO NMEPECTPOUTHCS
B COOTBETCTBYIOLLEM IIaHE.
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B03M0KHO, OTHUM U3 MEXAaHU3MOB aJANTALUY SABJISIETCS CHUXKEHUE UMMYHO-
JIOTMYECKOT0 KOHTPOJIs HaJl penpoAyKTUBHON yHKLUEH.

7. 3noxkeHHble (aKThbl MO3BOJISAIOT BbIABUHYTH HENPOTHBOPEUHBYIO THITOTE-
3y YCHELIHOrO OCBOEHUs PaAMallMOHHON Cpellbl MEIKUMHU MJIEKOMUTAOLMMU.

Pa3zBuTHE yCTOHUMBOCTH K MOHU3UPYIOLIEH paanaluy NPUBOAUT K CENEKTHB-
HBIM MPEUMYLIECTBAM y a0OPUreHHOH rpyNIUPOBKU U U30IALUUU €€ OT COCENHUX
CYUCTBIX» MOMYAAUMNA. [TpU CHUKEHUH KOHKYPEHLHHU C KUUCTBIMUY) COCENIMHU
[PEUMYLLECTBA B BLDKUBAHUY HA 3arpsA3HEHHON TEpPUTOPUU NPHOOPETALOT aaai-
TUPOBAHHBIE K Cpefie 0CO0U, AaXe €CJIM OHU HECYT B OPraHU3ME MHOKECTBEHHbIE
HapylleHUs WM NMaToNOrM4ecKue MPU3HAKH, T.€. OTATOIIEHbl TeHETUUECKUM Ipy-
30M. [TOBBILIEHHAS POXKAAEMOCTb TAKUX 0COOEH, BEPOSTHO, 00ECIIEUNBAETCS U3ME-
HeHHeM (YyHKLUMOHAJbHONH aKTHBHOCTH UMMYHHOIH CUCTEMBbI, KOTOpas B HOpMe
[PU3BaHA KOHTPOIUPOBATh AHTUTEHHYIO MOJHOLIEHHOCTb IOTOMCTBA. Bo3aMoXHO,
YTO U U3MEHEHHE (PYyHKLUMOHAIBbHBIX CBOWCTB UMMYHHOM CUCTEMBI CIYXKHUT 00BEK-
TOM €CTECTBEHHOro 0TOopa.

MsI nonaraem, 4To NpeAcTaBAeHHAas KOHLEMLUS UMEET Ooliee IMPOKOe Mpu-
JIO)KEHUE U OOBSACHAET MyTH MPUCTIOCOONECHUS MIEKOMUTAIOLIMX HE TOJIbKO K pajiu-
alMOHHOM, HO U XMMUUECKU 3arps3HEHHOM cpene.

CypTaeM TaKKe yMECTHbIM 00paTUTh BHUMAHUE HA HEIOCTAaTOYHOE UCTIONB30-
BaHUE YHUKAJILHOIO HACEIEHUs MEJIKMX MJIEKONUTAIOLINX PAAUOTeHHbIX U TEXHOTEH-
HBIX 30H B M3BICKAHUAX (P (PEKTUBHBIX (hapMaKOIOTHIECKHUX CPEICTB [T YEIOBEKa.
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IMATOJIOTHS IIIUTOBUTHOM KEJE3BI ¥V IETEI,
IMPOKUBAIOIINX B 30HE CJIEJIA TOLKOT'O
SIIEPHOT'O B3PBIBA

B.B.YTenuna, B.M.boeB, A.U.Cmoasirun, A.A.CTaJHUKOB,
E.C.Bapsbimesa, T.U.CynapeBa
Openbypeckas eocyoapcmeennas meouyunckas akademus, Openbype

Hecmotps Ha Bo3pacTaroliee BHUMaHHE MHOTHX UCCIeA0BaTesel k npooie-
Me HomneduunTHBIX 3a60neBanuii (H]13), 0CTAIOTCA MaJO M3yUeHHBIMH YTHONATO-
FeHEeTHYECKHE acreKThl (HOPMUPOBAHUS PErMOHANIBHBIX 300HBIX HAEMUI C YUETOM
HOBBIX UHJMKAaTOPOB U KPUTEPUEB UX BbIpakeHHOCTH [1]. Bbl10 noKka3aHo, 4TO B
YCIOBUAX KONOTMYECKOT0 HeGnaronomyuns B narorenese MJ13 BaxkHylo ponb ur-
paeT OTHOCUTENbHAs HOAHAs HEJOCTaTOUHOCTb, 00YCIOBIEHHAs] XUMUUECKUMU
3arps3HUTENsIMU [2]. BoisiBiieHsl crienuuueckne YepTbl 300HO SHIEMHUN Ha oHe
JUTUTETIBHOTO TIepephiBa HOAHON MPO(QUIAKTHKN ¥ HAPACTAIOLIETO 3arpsA3HEHUS
okpy:xatoweil cpenst [3,4]. Ha nporsikeHun nocieanux aecatuneruit Openodypr-
ckas 00acTb cTaja 30HOH 1OObIUM U TPAHCIIOPTUPOBKH CEPOBOAOPOACOAEPIKALE-
ro ra30KOHJEHCATa, B CBA3U C UeM OMOre0XMMUUYECKas MPOBUHLMA YXyILIUIACh
TEXHOT€HHBIM 3arpsi3HEHHEM OKpy»Karolei cpensl. Kpome Toro, o06HaponoBaHsl
apXMBHble JaHHblE 0 TOLIKOM SA€PHOM B3pbIBE, IPOU3BEAEHHBIM B 1954 rogy Ha
teppuropun OpeHOyprckoii obnactu [5]. OnHOBpEMEHHO perucTprupoBascs ycToi-
YUBbIM POCT TUPEOUAHOMN MaTojaoruu. B cBi3M ¢ 3TUM, OOJbIIONH HHTEpEC Mpea-
CTaBJISUIO MCCIIEA0BAHUE BIUAHMSA aHTPONOreHHbIX (PakTOpoB Ha (hOpMUPOBAHUE
300HOM 3HAEMUM B 30He ciiena ToLKoro iAepHOro B3phIBa.

MaTepnanbl U METOABI HCCJICAOBAHUA

B uccnenyembix paiioHax nmpoBeneHa MTMEHUYECKas OLEHKA COCTOSHMS
OKpy>Katoleii cpenbl. KauecTBeHHBIH 1 KOJTMUECTBEHHBIH aHAJIN3 COAepKaHUS 3C-
CEHLMAJIbHBIX U TOKCUYHBIX MUKPO3JIEMEHTOB B MIOYBE U CHETOBOM MOKPOBE MPO-
BOJMJICSI METOZIOM CIEKTPAlIbHOIO aHalu3a CONIaCHO «MeToIMYeCKUM peKoMeHaa-
LUSIM I10 OLEHKE CTENEHU 3arpsi3HeHHs aTMOC(EPHOro BO3LyXa HACEIEHHbIX IIyH-
KTOB METaJlJIJaMU 10 UX COAEPKAHUIO B CHEXKHOM MOKpoBe W mouse» N 5174-90.
AHanu3 NpoAyKTOB MUTAHUS HA COAEPKaHUE MUKPOIEMEHTOB IPOBOAMIICS B CO-
OTBETCTBUM C «METOANUYECKUMHU YKa3aHUSIMHU MO aTOMHO-a0COPOLIMOHHBIM METO-
JlaM OMpeAeseHNusl TOKCHYHBIX 3JIEMEHTOB B MUILEBBIX MPOAYKTAX U MUIIEBOM Cbl-
pbe N 01-19-47» (1992). OueHka pe3yabTaToB NPOBOAUIACE B COOTBETCTBUU C
Can-ITun 2.3.2.560-96 «I'urnennveckue TpeOOBaHMs K KauecTBY M 0€30MacHOCTH
MPOIOBOIBCTBEHHOTO ChIPbsl U MUILEBBIX MPOAYKTOBY» U «BpeMeHHbIMU r'MrueHu-
YECKMMH HOPMaTUBaMHU COZEPKaHMA HEKOTOPBIX XUMUYECKHUX JIEMEHTOB B OCHOB-
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HBIX MULIEeBbIX npoaykTax» N 24-50-81. OT6op npod NuTheBO# BO/bI MPOBEAEH B
cootBeTcTBUU ¢ [OCT 24481-80. OueHka kauecTBa MUTHEBOM BOABI MPOBOANIIACKH
B cootBeTcTBUU ¢ ['OCT 27-84-82 n Can-I1un 2.1.4.559-96 «Bona nureesas».

J1n1 XapakTepucTUKU HOAHOI obecreueHHOCTH HaceIeHUs B IATH paiioHax
OBIJIO MPOBENIEHO OMNpeeeHne SKCKpelunu Hoaa ¢ Movoil y 549 nereii 6-12 ner
LepuifapceHNTOBBIM METOOM Ha ammapatype ¢pupmsel «Chemist» B maboparopun
Honypuu SHIL PAMH.

OnuaeMHoI0ruuecKoe Nomy/UoHHoe uccaenosanue 5011 nereil B Bospac-
Te 1-16 et nposezeHo B 5 paiionax OpenOyprckoii oonactu. Touxuit, COpoUMHCKHUH,
KpacHorsapaeiickuii, AnekcaHAPOBCKUIT pailoHbI HAXOAMIUCH B 30HE cieaa Towko-
ro siIEPHOro B3pbIBa. benseBckuii paiion Haxonuica B 200 KM. OT SMULEHTPaIbHON
30HBI. McenenoBanue npoBoaunIoCck METOAOM CIUIOIIHOM BBIOOPKH MOCPENCTBOM K-
CreqULUMOHHBIX BbIe3n0B (10 sxcnenuuuii) B 26 HaceaeHHBIX MyHKTax. Obcnenosa-
HUE NMPOBOJMIIOCH B COOTBETCTBUM ¢ kputepusimu BO3 (1996) u «PexomenaauusMu
M0 KOHTPOJTIO 3a 3a00JIeBaHUAMHU, BBI3BAHHBIMU JeuunTOM Homa» (1991) u Bruto-
4ajio 00U 0CMOTP, AaHTPONOMETPUIO, BU3YalbHO-NAIbIATOPHYIO OLIEHKY Pa3MepoB
LIMTOBUAHOM kene3bl no knaccupukaunu BO3 (1994). Ha ocHoBaHWY MEpBUYHOTO
CKpPHMHHHTA ObITa yCTaHOBJIEHA PACIIPOCTPAHEHHOCTh AU (Yy3HOTO HETOKCHYECKOTO
300a B MccrenyeMbIxX paiioHax. [TockonbKy BO Beex paiioHax Oblia BbIABIEHA MPUMeEp-
HO OJIFTHAKOBas yacToTa Au(dy3HOro HETOKCHUECKOTO 300, T AaJIbHeHIIero 06-
cnenoBaHus OblM OTOOpaHBl 1Ba paiioHa ¢ pa3Hoil ionHO# obecrieyeHHOCThIO. M3
3TUX pailoHOB oauH (COPOUMHCKHIA) ¢ HOPMaJIbHBIM HOIHBIM OOecreyeHreM, HO ¢
HapyuieHueMm OajaHca HEKOTOPBbIX MUKPO3JIEMEHTOB, SBJISAIOLIMXCS CTPyMOr€HaMu
(Zn, Fe, Co, Mn, Ni, Sr) 1 Hanu4YueMm MajbIX 103 paaralnu, o0ycaoBIeHHbIX Toll-
KUM SIEPHBIM B3pbIBOM, APYroi paiioH (besnseBckuii) — co cpeaHeii creneHsto ifoa-
Horo neuuuTa U HapyleHueM Oananca Zn, Ni, Sr.

B ykazaHHBIX palioHax BceM OETsAM NpemnyoepTaTHOro Bo3pacTa ¢ yBeIu4eH-
HOM IMTOBUIIHOM skene30ii (277 4enoBeK) NPOBOIMIIOCH YIIBTPa3ByKOBOE €€ uccie-
JI0OBaHUE Ha CKaHepe «AJoKay ¢ JaryukoM 7,5 ru. O0beM IMTOBUIHOMN XKese3bl
paccuuTbIBajCs 1o Gopmyie:

O6mwem = (JIT x TIT x LUIT) + (JAJT x TJI x LIJT) x 0,479,

rae AT, LTI, TII, AJI, ILJI, TJI — coOoTBETCTBEHHO AJIMHA, LIMPHUHA, TOJI-
LIMHA NPaBOi U JIEBOH JOJel INTOBUIHOM »Kene3bl. YBeIuueHue 00beMa LUTO-
BUIHOM >Kene3bl Bblle 97 MepLEeHTHIIs pacLieHBaloch Kak 300. B kauecTBe HOp-
MaTUBOB 00beMa IUTOBUIHOM kKeJle3bl ObLIM B3AThl CPEIHUE I10KA3aTeNIN 00beMa
JKeJie3bl MPaKTUYEeCKH 3I0POBBIX AETel, MPOXKUBAIOLIMX B YCIOBUAX aJeKBaTHOTO
obecneueHus: HoaoM.

CpaBHuUTENbHAS OLIEHKA MAIBIATOPHOTO U YJIBETPa3By KOBOTO Pa3MepOB IINUTO-
BUJIHO JKene3bl MPOBOAMIIACH MO 4 BapuaHTaM HOPMAaTUBOB, aAaNTHPoBaHHbIX BO3:
no R. Gutecunst (1993), mo JI.E. ununy u coart. (1998), o F.Delange (1997) u
no F. Delange ¢ y4yeTom miomanu nopepxHoctu Tena (1997). dyHkunoHambHoe co-
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CTOSHME LIUTOBUHOM 7KeJIe3bl OLIEHUBAIM HA OCHOBAHUU COAEPKAHUs LUPKYJIUPY -
FOLIUX FOpMOHOB (TUpeoTporHoro ropmona — TTT, Tpuiioaruponnna — T3, TUpoOK-
cvHa — T4) B CbIBOPOTKE KPOBU METOIOM UMMYHO(EPMEHTHOIO aHANIN3a C UCTOb-
30BaHMEM HabopoB ¢pupmbl «bruoPany y nereii ¢ 3060M (n = 331) B cpaBHEHUH C KOH-
TPOJILHOM IpyNMoi, B KOTOPYIO BOLLIM AETH 0e3 300a, NpOoKMUBAIOLIME B STHX Ke
paiioHax (n = 96). OnpeneneHne aHTUTUPEOUIHBIX aHTUTEN K TUPEONEepPOKCHIa3e
(TT1O) u Tupeornodynuny (TI") mpoBOAMIIN B peakLMy HEMPIMON reMarIFoTHHALMN
1 METOZIOM UMMYHO()EPMEHTHOTO aHaJIM3a C TOMOIIBI0 HAOOPOB (HUpMbI «BroPamy.
HimMyHonorudeckoe oociaenoBaHye Obl1o npoBeneHo 472 netsam, u3 Hux 215 Opuin
¢ 3000Mm I u Il crenenu, a 257 cocTaBuIIM KOHTPOJILHYIO TPYTIIY, B KOTOPYIO BOLIA
netu 0e3 300a U3 ATUX ke paiioHOB. FIMMyHOIOrMuecKye noKasaresiy, KpoMme Toro,
CpaBHMBAJIM ¢ pernoHagbHbIMU HopMaTtuBaMu (ITomosa E.B., 1996). UMmyHos0rM-
geckoe o0OcrenoBanue Biouano: onpenenenue T-mumdountos (E-POK), B-mumdo-
uutoB (EAC-POK), reodunnunycroiiunbix (TOY) 1 TeounmuH4IyBCTBUTEIBHBIX
(TdY) mumdoumTos, IgA, M, G (Jlebener K.A. u ap., 1990). Onpenenenue darouu-
TapHOI aKTUBHOCTH CETMEHTOSIEPHBIX HEUTPOPUIIOB nepudepruueckoil KpOBH Mpo-
BOJIMJTU MO OTHOLIEHUIO K TECT-KynbType St. aureus 209 p. YpoBHU LUPKYJIUPYIOLINX
UMMYHHBIX KoMIuiekcoB (L{HK) B CbIBOPOTKE KpPOBH ONPEAEAINCh B peakLuu Mpe-
uUnuTanuu ¢ nonuatuieHrukonem (Haskova V., 1978). YporHu nHTepneiiknHOB 1
aneda (MJla), 2 (M1J12), paktopa Hekpo3a omyxoieit ansda (PHOa) B CEIBOPOTKE
KPOBH M3yUYaJTHCh Y 69 neteii ¢ 3000M METOIOM TBepA0(azHOr0O UMMYyHO(EPMEHTHO-
r0 aHaJIM3a ¢ UCIONb30BaHUEM HabopoB GupMel «Immunotechy.

OueHKy NCHXO(HU3HOTOTHYECKIX PeakLiii y neTeil MpoBOMIIN MO KOPPEKTyp-
Ho# npoGe u npode Llynere (B.M.Bbneiixep, 1976) 219 netam 1 noapocTkam, U3 HUX
¢ 3000M I, II crenenu 6bw10 129 nereit. KontponbHyto rpynmy cocraswiu 90 nereit
COOTBETCTBYIOLLETO BO3pacTa 6€3 NPU3HAKOB 300a, MPOKUBAOLLMX B ITUX ke palioHax.

AHanu3 MUKpPO31EMEHTHOTO cocTaBa OMOCyOCTpaToB (BOJIOCHI, CHIBOPOTKA
KpPOBU) MPOBOAMUINA METOJOM aTOMHO- SMUCCUOHHOTO CIIEKTPAIbHOrO aHanuza 77
JIeTsIM ¢ 3000M U 68 meTam 6e3 mpu3HakoB 300a. Kpome Toro, aHanoruyHele uccie-
JI0BaHMs ObLIM NPOBEAEHBI B3pocibiM nauueHTaM ¢ I u Il crenensto 300a (n = 38)
n 13 B3pocasiM 0e3 300a, MPOKUBAIOLIMM B 3TUX e palloHax.

J1719 TUCTONIOTMUYECKUX McCIeA0BaHuil MaTeprai (00beKThbl SKCLUM3UBHBIX U
MyHKLMOHHBIX OMOMNTATOB IUTOBUAHON skene3bl) ¢pukcuposanu B 10% BogHOM
pacTBope HelTpanbHoro ¢popmanuHa u cmecu Kapnya. [locie neruaparauuu B
CIUpTax BO3pacTarolleid KpernocTH KyCOUKH 3aluBalid B napaduH-LeIIOUINH.
['mcrocpessl TONUMHON 4-6 MKM, a TakKe B psijie ClyyaeB Ma3KH MyHKLMOHHBIX
6MONTATOB OKpallMBaIU FéeMaTOKCUJIMHOM Maiiepa u 203uHoM, nepiogarom K u
peaktusoM LIMDDA no Mak MaHycy, METUIOBBIM 3€JIEHBIM U MIEPOHMHOM I10
Bpauie ¢ mocTaHOBKO# COOTBETCTBYIOLIMX dH3UMATHUECKUX KoHTposel ([Tupc D.,
1962). Buzyanuzauuio 1 MUKpopoTorpagupoBaHue mpenaparoB 0CyLIeCTBISIN C
oMol Mukpockona MBU-15 u mukpodoroHacangku MOM-12.
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Craructuyeckas 00paboTKa MOJYyYEHHBIX Pe3yJbTaTOB OCYILECTBIIIACH C
MOMOLLBIO METOAOB BapHALIMOHHOTO U KOPPEISLMOHHOTO aHanu30B. JlocToBep-
HOCTb paziu4uil onpeaensiy no t-kputeputo CTbIONEHTA.

PesyabTaThl n ux o0cyxaeHue

B uccrnenyeMbIx pailoHax ¢ pa3uuHOM HOAHOI 00ecreueHHOCThIO ObLT Bbl-
SBJIEH Pa3Hbli yPOBEHb KAUE€CTBEHHOIO U KOJIMYECTBEHHOIO COAEPKAaHUs MUKPO-
3JIEMEHTOB B OKpY’KaroLlei cpene u duocyocTparax. AHaIM3 MUTbEBON BOABI BbI-
SIBUJI HU3KOE COAEPKaHUE ICCEHLMANbHBIX, TOKCUUHBIX M OTEHLUAILHO TOKCUY-
HBIX MUKpPO3/IEMEHTOB B 000MX paiioHax. BmecTe ¢ Tem, cofep:kaHue B MUThEBOM
BOJIe H0Ja, MapraHua 1 cTabunbHOro cTpoHuus B COpouMHCKOM paiioHe ObL10
Bbllle. AHA/IN3 CTENEHU 3arpsA3HeHus nousbl CopounHCKoro U bensesckoro paiio-
HOB HE BBISIBUJI MPUOPUTETHBIX 3arpsA3HUTeENel U Moka3an 0osee HU3Koe coleprka-
HUE 3JEMEHTOB B nouBax COPOUYMHCKOro pailoHa MO CpaBHEHUIO ¢ benseBcKuM.
HckmtoueHne cocTaBUIM CTaOMIbHBIA CTPOHLMIH, LIMHK U KOOABT. YYUThIBas BO3-
MOKHBIE NOC/IEACTBUs TOLKOTO A€PHOTO B3pbIBA, U3yUaloCh COAEPIKAHUE B [10YBE
panuonyknnaos (Cs-137, Sr-90 u Pu 239, 240). YcraHOBI€HO, UTO BO BCEX Hace-
JIEHHBIX MyHKTaX 3MULEHPaIbHON 30HbI IVIOTHOCTH 3arpsi3HEHUS MOYBbI PAAUOHYK-
oM Cs-137 npeBbicuia IJIOTHOCTb 3arpsi3HeHus nous benseBckoro paiioHa B
1,2-1,8 pa3 u Sr-90 B 3-4 paza. Yposenb Pu 239, 240 B nouBax CopoYHMHCKOTO
paiioHa npeBblllan B 2-5 pa3 OHOBBIH YPOBEHb 110 00IaCTH.

TakuM 00pa3oM, NOUBLI HACENIEHHBIX MYHKTOB 3MULEHTPalbHOM 30HbI Co-
POUYMHCKOT0 paiiOHa XapaKTepU3YIOTCsl BEIPAXKEHHBIM 3arpsi3HEHUEM pagHOHYK-
JIUJAMHU 32 CUET JIOKAJIbHOTO UCTOYHMKA AHTPOMOTE€HHOrO NPOUCXOXKAECHUS —
To1ukoro siAepHOro B3phIBa.

Jns aHanM3a MUKPO3JIEMEHTOB B MIPOAYKTAX MUTaHUS ObUIM OTOOPaHbI MIPO-
Obl MsiCa U OBOLUHBIX KYJBTYp B aKLMOHEPHbIX OOLIECTBAX U UHAMBUAYaTbHbBIX
xo3siicTBax (84 mpoObl). AHANIN3 MOKa3a, YTO B MACHBIX MpoaykTaXx CoOpoYMHCKOTo
paiioHa oTMevasioch HU3Koe conep:kanue Cu, Zn u Bbicokuii ypoBeHb Mn, Cr, Sr,
Ni, J. B oBOIIHBIX MPOAYKTaX YCTAaHOBJIEHO BbICOKOE conepxanue Mn, Cr, Sr, J.

Takum 00pa3oM, Ha OCHOBAHMU KOMIUIEKCHOTO aHajIM3a COCTOSHUS OKpY Ka-
towteit cpenbl B CopounHCKoM U BersieBckoM paiioHax BblaesIeHbl MPUOPUTETHBIE
MPUPOTHO-aHTPOMOTEHHBIE (PaKTOPBI, KOTOPBIE MOTYT OKa3bIBaTh BIMSHUE HA (op-
MHUpoBaHue 300HOM sHneMuu. B benseBckoM paiioHe umu spnstoTes aeuuut idona
YMEpEHHO# cTeneHu U aucdanaHc MUKpoaneMeHToB. B CopounHCcKoM paiioHe Ha
(hoHe HOpMATBHOM HOIHOI 00eCTIeYeHHOCTH U AncOaIaHca MUKPOIJIEMEHTOB ObLTa
YCTaHOBJIEHA HAarpy3ka TOKCHYHBIMU MUKpo3ieMenTamu (Ni, Cr) 1 paguoHyKiuaa-
MU (Cs-137, Pu-239,240, Sr-90) Bbime pOHOBOTO YPOBHS.

Hzyuenue peHanbHON 3KCKpeLnH iona y netei Ha Teppuropun OpeHOypr-
cKoit 06s1acTu MpoBOIMIIOCH BriepBble. Kak mokasasnu uccienoBanus, odbecneyeHmue
HomoM aeTell B yKa3aHHbIX pallOHAX CylECTBEHHO OTIIMYAIOCh. YCTAHOBIIEHO, UTO
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B CopounHckoM paiioHe Menuana ifogypun coctasuna 11,8 mkr %. B benseBckom
paiioHe yCTaHOBJIEHA YMEpeHHas cTeneHb fonHoro aeduuura (MenuaHa ionypuu
— 5,0 mkr%). B CopoynHCKOM paiioOHe BBISIBJICH BBICOKHIl MPOLIHT AeTei
(66,0+4,38%), umeBlux coaepxanue iona 6osnee 10 mxkr%. Hanpotus, B iionne-
¢uuuTHOM paiione (benserckuit) y 92,0+2,48% nereii akckpeuus iona Obliia Me-
Hee 10 Mkr%. O6palnaer BHUMaHKE, UTO B 3TOM paiioHe ObUIO JOCTAaTOYHO OOJb-
L10€ YKMCJI0 IeTel, KOTOpble UMENM CoAepiKaHue iHoaa B Move B KpaiiHe HU3KOM
konuyecTBe — MeHee 2,0 MKr%. OTU JaHHbIE YKa3bIBAIOT HA TAXKEIYHO CTENEHb
HOAHOM HEJOCTAaTOYHOCTU Y 00CI€JOBaHHBIX AETEH.

Takum 0Opa3oM, Ha OCHOBAHMHU OLIEHKHU CTEMEHH TSKECTH 300HOM 3HAEMUU
cornacHo kpurepusm BO3 (1996), B OpeHOyprckoii 00nacTi noareepkaeHa 300-
Hasl SHAEMMS U yCTaHOBJIEHA Pa3Has cTerneHb HoaHoit oOecnieueHHOCTH. Bricokas
pacnpoctpaHeHHOCTb nddy3HoTro HeTokcnueckoro 306a (JJH3) B CopounHCKOM
paiioHe Mpu HOpMaJbHOM YPOBHE HOQHOM 00ecnedeHHOCTH 00bACHAETCS HaTMYK-
€M B 3TOM paiioHe APYruX CTPYMOTE€HHbIX (aKTOPOB.

B pe3sysnbrare npoBeneHHbIX MOMYSALUMOHHBIX MCCIIEA0BAaHUN YCTaHOBIIEHO,
yto yactota JIH3 no nanenaropHoii mkane BO3 (1994) cocraBuna y nereii paHHe-
ro Bo3pacrta 17,87+2,30%, y nereii npenybeprarHoro Bo3pacrta 41,35+2,26%, y noa-
pocTkoB 43,28+2,20%. JlocToBepHbIX pa3nuuuii B pacnpoctpaneHHocty JH3 B
M3yYaeMbIX paiioHaX He BbISABJIEHO. Bricokas yacTora 300a y nereil paHHero, npermy-
GepraTHOro M MyOepTaTHOrO BO3pacTa MOATBEPKIAET HANPSKEHHOCTh 300HO# He-
MHHU B CENILCKUX HaceJeHHbIX MyHKTax obaacTtu. B crpykrype IH3 npepanuposana
I cTenenp yBenmuueHus: UTOBUIHOM xkene3bl (83,95+ 0,85%), Il crenens cocraBu-
na 16,05+0,85%. [Tpu aHanu3e 3XorpamMmm IIUTOBUIHOM JKese3bl aeteid ¢ Auddy3HbIM
HeTokcuueckuM 3060Mm [ u II crenenn ycraHosneHo, 4To yactoTa 300a no Y3U B
CopouyrHCKOM paiioHe BapbrpoBana ot 12,50+1,55% no Hopmarusam F.Delange
(1997), 4T0 COOTBETCTBYET JIETKOW CTENEHH TSHKECTH SHAEMUH, 10 22,81+1,96% no
HopmatuaM R.Gutecunst (1993), 4To COOTBETCTBYET CpeHEN CTENEHU TAKECTU IH-
nemud. B benseBckoM paiioHe yacTora 300a Mo pa3HbIM HOPMAaruBaM COCTaBUIIa OT
9,66+1,73% 1o 16,90+2,20%, uto coracHo kputepusiMm BO3 cooTBEeTCTBYET JIerkoit
CTEeTeHH TSKeCTH SHAeMHHU. TakuM 00pa3om, aHau3 4acToThl 300a MetofgoM Y3U (11
kputepuii BO3) nonreepaun Hanvuue 300HON SHAEMUM B MCCeNyeMbIX paiioHax. [1o
JTAaHHBIM YIIBTPa3BYKOBOTO MCClleloBaHuA y aereid ¢ 3000M I crenenn B COpOUMHCKOM
paiioHe HopMaJibHast 3XOCTPYKTypa Oblia BbisiBieHa y 29,52+4,56% neteid, y ocTasb-
HBIX BBUBISJIMCH PAa3M4Hble OTKIOHeHus. Juddy3Ho—HeoqHOpoaHas CTPYKTypa
ObU1a AUarHoctuposaHa y 35,24+4,66% B BUIIe MaJIOM3MEHEHHO! TKaHU OpraHa, y
16,1943,59% Oblna u3MeHeHHas TKaHb, y 6,67+2,45% — pe3ko U3MeHeHHas TKaHb.
V 12,38+3,21% neTteii ObUTH BBISBICHBI O4aroBble M3MeHeHus, y 29,52+4,45% nereii
OTMeYalnnch coueTaHHble AU dy3Ho—ouarosble Hapywenus. [Ipu Il crenenn 306a
YUCIIO ETeHl ¢ HOPMAJIbHOM 3XOCTPYKTypOoi yMeHbIIUI0Ch A0 15,38+7,06%, u yBe-
JIMYUIIOCH YUCIIO JIETeH ¢ pe3Kko U3MEHEeHHOH cTpykTypoii no 15,38+7,06%. B bens-
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€BCKOM pallOHe YNCIIO ETEeH, MMEIOIINUX HOPMAJIBHYIO CTPYKTY Py IIUTOBUIAHOM Ke-
Jie3bl, ObIIIO JOCTOBEPHO Oosblle U cocTaBuiio 73,33+4,66% npu | crenenu 300a,
npu Il crenenn — 66,67+4,41% (p<0,001). CoOTBETCTBEHHO MEHBILUM ObLIO YHMC-
JIO JIeTeii ¢ HapylLIeHHeM KadecTBa CTpyKTypbl. [Ipu o6enx creneHsax 300a OTCyTCTBO-
BaJIM I€TH C PE3KO U3MEHEHHOM TKaHbIO LIMTOBUIHOM JKeJie3bl, JOCTOBEPHO pexe
BCTpeYaIMCh 0YaroBble H3MEHEHHs B TKaHU opraHa. CiieyeT OTMETUTb, YTO aHaJIO-
TMYHBIE OTKJIOHEHHS XOCTPYKTYpbl UMEJIUCH B IpyIlNe AeTel, He MMEIOLHMX TUPO-
Meranuu, 6onee BbIpakeHHbIe y fieTeil B COPOUMHCKOM paiioHe.

[Tonmy4eHHbIe pe3yJbTaThl MO3BOJWIN MPEANOTI0KUTE, YTO B COPOUNHCKOM
paiioHe MpeBanupyloT U3MEHEHUs B CTPYKType LIMTOBUAHOM JKene3bl, CBOHCTBEH-
Hble Ay TOMMMYHHOMY THPEOHUIUTY.

[To naHHBIM FOPMOHAJILHOTO aHasM3a y OOMbIIMHCTBA 00CIEA0BaHHbIX AETel ¢
JIH3 B 000MX paifoHax yCTaHOBIIEHO 3yTHPEOHIHOE cocTosHue (Taon. ). Bmecte ¢ Tem
y 1/3 nereii BbIABIEHbI OTKJIOHEHHS YPOBHS TUPEOUIHBIX TOPMOHOB B CTOPOHY MX
noBbILIeHHs uiau noHmwxenus. Y 31,1% nereit ¢ JIH3 B CopounHckoM paiioHe Uy
39,6% nereii ¢ IH3 B bernseBckoM paiioHe IMarHOCTUPOBAHbI PA3IMUHbIE HAPYLLEHHS
TUPEOUIHON QyHKLMH. B cTpyKType OTKJIOHEHHI TUPEOMIHOIO CTaTyca MpeBaupyeT
KOMIeHcaTopHas runepnponykuus T3. Hactora cityyaes CyOKIMHUYECKOTO FUIOTHpe-
03a cocraBuiia B 00oux paiionax 10,4-13,2%. MaHudecTHbIi TMIIOTUPEO3 BBISABICH Y
1,2-1,9% neteii. [ToyueHHble JaHHBIE TOBOPAT O PA3IM4HOM COCTOSHUM LUIUTOBUIHON
skene3bl ipu J{H3. HapyiieHue THpeOUIHOM (yHKLMU OT KOMITEHCATOPHOM aKTUBALIUK
FOPMOHO00Pa30BaHus U CyOKITMHUYECKUX (hOpM MMIOTUPEOn3a 10 MaHU(ECTHBIX BapH-
AHTOB 3a00JIEBAHUI CBUJIETENBCTBYET, YTO MO MACKOH «3yTUPEOHIHOIO 3002 MOXKET
OBbITH CKpBITA pa3IMYHas MAToIOrUs LIUTOBUAHOM Kee3bl.

AHanu3 IMMYHOJIOTHYECKUX NapaMeTpoB y oOcaenoBaHHbIX aeteit ¢ JJH3 u
6e3 JIH3 BbIABUI OHOHANpaB/IEHHbIE N3MEHEHHUI UMMYHHOTO CTaTryca 110 cpaBHe-
HUIO C PErHOHAILHBIMM HOPMaMM, MIPH 3TOM CTENEHb BBIPAXKEHHOCTH UMMYHOJI0-
IMYECKUX CIBUIOB Y eteii ¢ JIH3, HecoMHeHHO, Bbile (Tabs.2). DTo BbIpakanoch
B yBeJIMUEHHH (harouuTapHoro nokasaresns, yposHei LIMK, cbIBOPOTOUHBIX HMMY-
HOMTOOYJIMHOB U CHUKEHUM OTHOCHUTENbHOTro KonuuectBa T- numdouunTos. [Tpu
CcpaBHEHUM UMMYHHOro craryca aereii ¢ JIH3 u 6e3 JIH3 Obio BBIsBIEHO, YTO
HauOoNbLIME OTIIMYMS UCCIEAYEMBbIX MMMYHOJIOTMUECKUX NMapaMeTpoB Habmtoa-
nuch y aereit CopounHckoro paiioHa. B aTom paiione y Bcex o0cnenyembix ¢ JJH3
B oTiIMuMe OT benseBckoro paiioHa ObliM BBIBICHBI QHTUTENA K TUPEONEPOKCHIa-
3e, Ipu 3ToM y 21,7% UX ypoBeHb IpEBbIILIAl HOPMaJlbHOE coaepxkanue B 10 pa3
M0 CPAaBHEHUIO C JOMYCTUMBIM 3HaueHHeM Habopa (He Gosiee 20 en/mi), COCTaBUB
194,24+453,40 en/mn. Y 21,6% BbISBICH MOBBILIEHHBINM TUTP aHTUTEN K THPEOTIIO-
Oynuny (377,77+115,24 en/mn). [TonyuyeHHble TaHHBIE TOBOPSAT O O0siee BHICOKOH
HaNpsyKeHHOCTH aHTUTUPEOMIHOTO UMMYHHUTeTa y neteit ¢ JIH3, npoxuBarommx
B CopouMHCKOM paiioHe, a BBICOKME MOKa3aTeld TUTPOB aHTUTEN K TUPEONEPOK-
cuzase ¥ THpeomIo0yIMHY XapaKTepHu3yloT ero ay TOMMMYHHYIO HalpaBlIeHHOCTb.
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Tabnuya 1.
Vposnu mupeouonwvix 2opmornoe 6 cvieopomre kposu y oemeit ¢ JIH3 (M=m)
T pynnot 0emeti Jnanason
C 3060M C 3000M Konebanmii y
o Jlern 6e3 300a
Vposnu copmonos I crenenn II crerenn JieTelt ¢ 3060M
(Lim)
CopognHcknii paiioH (n =149):
rmr 1,20£0,12* 1,68+0,19* 0,04-8,90 1,15+0,1
73 2,17+ 0,55 2,17+0,07 0,27-3,26 2,08+ 0,08
T4 104,12+ 3,64* | 98,71+3,52 42,10-198,0 93,7843,64
Bensercknii paiton (n = 112)
T 1,04+0,08 1,0540,16 0,06-8,50 1,2140,07
73 2,2540,07 2,28+ 0,11 0,38-5,26 2,2340,11
T4 83,14+2,36* 93,3244,57 42,06-170,10 93.81+4,14

IIpumeuanue: Cooeprcarue 2opmoroé 6 nopme: TTI (0,3-3,9 mxME/mn),
oowuit T3 (1,05-2,8 umonv/n), obwuii T4 (50-150 umonw/n). * — docmo-
eepnvie paznuuus (p<0,05) nokazameneii y 0emeii ¢ 3000M u 6e3 He2o.

AHan13 MUKPOAJIEMEHTHOTO cocTaBa OMOCyOCTpaToB (KPOBb, BOJIOCKI) BBISIBHII
HapyleHus OanaHca 3cCeHUMaIbHBIX MUKpoaieMeHToB (J, Zn, Fe, Co, Mn) B cTopo-
Hy UX MOHWKEHUS U TOKCHUHBbIX MUKpo3ieMeHToB (Ni, St, Cr) B CTOPOHY MOBBILLIEHUS
y Bcex feTeii ¢ 3000M, Oonee BbIpayKeHHbIE y MpoxkuBaroInX B COpOUMHCKOM paiio-
He. OZHOTHUIHBIE U3MEHEHHs! MUKPOAJIEMEHTHOIO cOCTaBa OMocpe/] 3HAYUTENBHO pexe
BCTpEUAIUCh y JAeTeil 6e3 300a ¥ ObUTM MEHEE BBIPAXKEHHBIMU. DTO JIENIO B OCHOBY
nporHozupoBanus [IH3 y nereii (mareHT Ha nzooperenne Ne99116965/14 (017805)).

[TosyueHHbIe AaHHbIE MTO3BOIMIN MPEUIOKUTh THIIOTE3Y O Pa3IMuHBIX Bapu-
aHTax 300HOM PHAEMUM B CpaBHUBAeMbIX pailoHax. Eciu B benseBckom paiione
umeeT Mecto HoaneguuuTHblil Anddy3HbIH 3HIEMUYECKUI 300, TO B MOMYJIALUU
nereit CopourHCKOro paiioHa B ctpykrype JIH3 (1o 1aHHBIM yIBTPa3ByKOBOTO U UM-
MYHOJIOTMYECKOI0 MCC/IeIOBaHUii) MpeBaMpoBall ay TOMMMYHHbII THPEOUINUT. DTH
JlaHHbIE MOATBEPsKAEHbI MOpdonornyeckd. Ha ocCHOBe MMCTOJI0rMUECKOro aHaau3a
9KCUM3UBHBIX U MyHKUMOHHBIX OnonTaroB 1K y 6onbHeix ¢ JIH3 nomyveHs! gaH-
HbIE O ABYX MPUHLMMUAILHO PA3IMUHbIX BUIAX CTPYKTYPHO- (PYHKLIMOHANBHBIX U3-
MEHEHM MapeHXUMbl U CTPOMbI OpraHa y JeTeil B 3aBUCHMOCTH OT COCTOSIHUS HozI-
Hoii obecnieueHHoCcTH. Tak, y 6onbHBIX ¢ JIH3, NposkuBarOIIMX Ha TEPPUTOPUH C
JneduuuToM HOMUCTBIX COSOUHEHUI, B INUTOBUIHOM kKene3e UeTKO 0OHapyKUBaeT-
sl BBIPQXKEHHBIN TeTepOMOPPH3M TUPEOUIHBIX (POJUTUKYIIOB, CBUIETENbCTBYOLIHI
0 reTepOXPOHHOM Pa3BUTHH B OpraHe CrelpUUECKUX TMCTOIOrMYECKMX U3MEHEHHIH
0 TUMY KOJUIOMJHBIX U TTAPEHXMMATO3HbIX OTKIOHEHHUi. [ ucTonornyeckas kapTu-
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Ha LUMTOBUAHOM >kene3bl y OOJIBHBIX, MPOXKUBAOIIUX B COPOUMHCKOM paiioHe, uMena
HEKOTOpbIE OTIIMYUTENbHBIE 0COOEHHOCTH. [TOMMMO OMKMCAHHBIX BbIIIE MOP(OIOrU-
YeCKUX M3MEHEHHI, CBUETENbCTBYIOIMX O AU y3HOI rUnepriasiu sxkenesbl, ObLIi
YCTaHOBJIEHBI IMM(OIIIA3MOLIUTapHAsS HHPUIBTPALH CTPOMBI, 3HAYNTEIbHAs CTPYK-
TypHas JUCKOMILIEKcaLs U aTpodus (GOoNTHKYI0B, HOCALINE Yallle BCEro JTOKabHBbIi
xapakTep. Mopdoaoruueckuil aHaau3 NOATBEPKAAET TUIOTE3Y O Pa3HOM KaueCTBe
U XapakTepe 300HOI SHAEeMUM B MCClelyeMbIX paiioHax. [laHHbIE O Pa3IMYHBIX Ba-
puantax /IH3 B 3aBUCHMOCTH OT MEXaHU3MOB (hOPMHUPOBAHUS 300HON YHIEMUH
MO3BOJTHIIN 000CHOBATh AU (epeHINpPOBaHHEIE TTOAXOIB! K MPO(HITAKTHKE U Jiede-
HHIO 3004, UTO MOXKET ABUThCA IP(HEKTHBHOI Mepoii CHHKEHHs 3a00/1eBa€MOCTH.

Tabnuya 2.
HmmyHonozuyeckue napamempsi y 0emeil 00C1e008AHHbIX ePYNn
Konmpons la 16 2a 26
I'pynne N
130 118 125 139 31
Jlumgor | % | 4545+0,64 | 44,47+0,82 42,54+0,51 | 44,10+0,69 | 45,16+1,99
Thi abe | 2.23+0,05 2.38+0,07 2.31+0,05 2,40+0,08 2,50+0,16
T-namgo- | % | 61,1240,36 | 56,37+0,62 55,03+0,50 59,16+0,61 | 58.67+2.,67
LHThI abe | 1,36+0,03 1,29+0,04 1,24+0,04 1,43+0,06 1,76+0,17
Tdy % | 46.6+0,56 | 43,07+0.72 | T40,74+0,47 | 5229+7.06 | 45,33+2.58
Tehu % | 7.10+0,37 5,20+0,44 6,21+0,33 7,61+0.95 9.17+3,16
B-numdpo- | % | 21.48+0.41 | 719334041 19,90+0,30 22,87+0,56 | "23,17+0.54
LUTH! abe | 0,48+0,02 | 0,44+0,02 0,46+0,02 0,57+0,06 70,74+0,02
Dn % | 53,59+1,09 | 6421+128 | 757,79+121 | "4729+1,11 | "42,.83+4,67
Du 4,73+0,12 | 75,38+0,20 4,73+0,12 4,87+0,42 4,03+0,37
IgA r/n | 1,07+0,03 | 1,54+0,07 1,77+0,06 "1,3340,06 | 1,74+0,18
IgM t/n | 1,17+0,03 | T1.45+0,05 71,61+0,04 1,55+0,24 1,4240,16
IeG r/n | 10,4140,18 | 712,03+0,34 | " 13,48+020 | "12,51+0,42 | " 16,56+0,80
1TUK en | 50,0450 | 789,65+3.92 | T103,65+2.91 | T120,11+4,14 | 777,3249,59

IIpumeuanue: Pasnuuus oocmosepnul (p < 0,05) no cpasHeHuio
¢ koumponem (*), mexcoy nooepynnamu (™).

VuuTbIBas paHee MoMyuYeHHbIE Pe3ysbTaTbl PAIMOIKOIOrMYECKUX U LINTOreHe-
TUYECKUX UccrenoBanuii (5), Gonee BbIpakeHHbIE W3MEHEHUs KIIMHUYECKOTO, FOPMO-
HaJIbHOTO M MMMYHOJIOTMYECKOr0 cTaryca y eTeii ¢ 3000M, npoxusatolux B Copo-
YMHCKOM paiioHe MOTYT OBITh PE3yJIETaToOM IMOCEACTBUI TOLKOTO SAepHOT0 B3phIBa.
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MOHUTOPHUHI' OHKOFEMATOJIOFPI‘IECKOﬁ
3ABOJIEBAEMOCTH JAETEH, HPOKUBAIOIIIUX B
PAMOHAX CJIEJA TOLHKOI'O AAEPHOI'O B3PbIBA

C.E.JIe6enbkoBa, I.b.Kanosa, B.B.Cymenko, E.M.AdanacneBa,
I.YO.EBcTHu(eeBa
Openbypeckas eocyoapcmeennas meouyunckas akademus, Openbype

Cpenu ¢aktopoB, GopMHUPYIOLIKNX 3T0POBEE UEOBEKA, TAKUX KaK FeHETH-
YecKHe, FJHIEMUYECKUe, KIMMaTHUYeCKue, SMUAeMHoIornyeckue, npodeccuo-
HallbHble, COLMANbHbIE, IKONOrHYecKue GakTopbl B MOCIEIHHE OBl BBILUIM Ha
nepBoe Mmecto. OpeHOyprckas o0nacTb He SABISAETCS UCKIIOUYEHHUEM U TIPE/ICTaB-
JIIeT TUNUYHBINA pervoH FOxHoro Ypana. 3neck cocpeoToueHO 00JbII0e KOIH-
YECTBO MPOMBILIEHHBIX NPEANpUATUll, ra3o- u HedgrenoObIBatoLell U nepepa-
OarbiBatollell MPOMBILIEHHOCTH. VICTOUHMKOM 3arpsi3HeHus ABISETCS UHTEH-
CUBHOE NMPUMEHEHUE MUHEpabHbIX ynoopeHuii. B Openbyprckoit o6macT Ha-
XOAATCS Takue ropona, kak Opck, HoBOoTpouuK, B KOTOPBIX ClOXKHIach HAaubO0-
Jee HeOnaronpusaTHas 00CTaHOBKA MO MOKa3aTeslsiM OTHOCUTEIbHON onmacHoC-
TH BBIOPOCOB HA €IMHMILY TOPOJICKOM MIIOLIAIN.

B 1954 r. Ha Tepputopun Tolkoro paiioHa ObUT MPOBENEH AACPHBIN B3pPbIB HA
BbicoTe 350 M MOMIHOCTBIO 40 ThIC. TOHH TPOTUJIOBOTO SKBUBAJIEHTA, PaIIOAKTUBHOE
00J1aKo KOTOPOTo OXBATHIIO sl HacesIeHHBIX MyHKToB CopounHckoro, KpacHorsapaeii-
ckoro, ['paueBckoro, AnekcaHapoBckoro u LLlaprbikckoro paiioHoB. B nocnenHue rozst
B oOnacTu ObUT0 NpoBeneHo eule 11 Mon3eMHBIX AIEepHBIX B3PHIBOB B MHTEpecax Ha-
POIHOIO X03sHCTBA (MOA3EMHbIE Ta30XPaHUINILA, EMKOCTH A1 POM. OTXOIOB, Ceii-
CMHMYECKOE 30HUPOBAHNE 3€MHOM KOPbI).

Bce 3To mpuBeso kK ToMy, YTO Ha NPOTSHKEHUU MOCJEIHUX JIeT B obiac-
TH OTMEYAETCs HeraTUBHAas TEHAEHLMs OCHOBHBIX AeMorpaduyeckux nokasare-
neit. Tak B o6nacTu 3a nocnennue 3 roxa (1997-1999 rr.) poxxgaeMocTh COKpa-
tunack ¢ 9,4 1o 9,1 na 1000 HaceneHus. [TonoOHas qTUHaAMKKA MPOCIIEKUBACTCS
U B paiioHax paguoakTUBHOro Bo3aekcTBus: CopounHckuil paiios ¢ 9,5 no 9.2;
KpacHorsappeiickuii ¢ 12,2 no 9,9; Toukwuii ¢ 9,8 10 9,4 Ha ThicAUy IE€TCKOTO
HaceneHus (puc. 1).
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POBJIEMBI OTJIATEHHBIX JKOJIOT0-T EHETHYECKIX IO CJAEACTBHIL...

KonuyecTeo Ha 1000

Puc. 1. CpasHumenvnoie noxkazamenu poxcoaemocmu ¢ OpenOypeckoi oonacmu
(1997-1999 22.): 1 — cpeoneobnacmuoii, 2 — CopouuHcKuil paiio,
3 — Kpacnoesapoeiickuii paiion, 4 — Toyxuil paiioH.

JleTckas CMEPTHOCTb B CpeAHEM Mo obsacTu Bodpociaa ¢ 12,7 no 13,6 Ha
ThICAYYy JETCKOro HacejeHus. B palioHax Bo3neiicTBUA COOTBETCTBEHHO ¢ 14,2 no
15,9 (CopouuHckwuii paiion), ¢ 10,5 no 13,0 (KpacHoreapaeiickuii paiion), ¢ 11,2
1o 12,0 (Toukwuii paiion). [Tpongomkaercs CHUKEHHE €CTECTBEHHOTO MPUPOCTa
HaceJieHUus B cpeHeM 1o obnactu ¢ 3,3 1o -4,5; B CopounHckoM paiione ¢ 5,0 1o
-6,4; B Kpacnorsapaeiickom c 1,7 o -3,1; B Toukom ¢ 1,4 no -2,6. [TonoOnas au-
HaMuKa feMorpaduueckux nokasaresyei CBUAETENbCTBYET O HEOIAronoayyuu 3Ko-
JIOTMYECKOH CUTyalluu B 00NacTH.

B CBf3M ¢ 9TUM B TeUE€HHE MHOTHX JIET COTPYIHUKaMHU Kadenpbl nmenuarpun
OIIC OI'MA comectHo ¢ Llentpom [podunakruueckoit Menuumnel, MUHcTUTYTOM
nemuarpun AH PO, kadenpoit obmuieii rurueHs! ¢ kypcom dkonorurt O’ MA, mpo6iem-
Hoit maboparopueit O’ MA npoBoAsATCs MCCIEN0BAHMS, LIEMbIO KOTOPBIX SABJAETCS U3Y-
YEHUE MEIUKO-IKOIOMMYECKUX aCMEKTOB 3I0POBbsl IETCKOrO HACEIEHHS U AMUIEMHO-
JIOTUM XPOHUYECKUX HEMH(EKLIMOHHBIX 3a00s1eBaHui, kak OpeHOyprckoit 00nacTu B
LIeJIOM, TaK M PaiiOHOB, MOBEPIILMXCS PAAUOAKTHBHOMY BO3AEHCTBHIO.

[Tpobnema M3ydanach MpH SKCIIEAUINOHHBIX BBIE3/1aX B pailOHBI 00IacTH,
aHau3e CTaTUCTUUECKOI OTYETHOCTH U FOCMUTAIN3UPOBAHHON 3a0071€BaeMOCTH.
[To nanubiM B.M. llly6una ¢ coasropamu (1996) Ha FOxxHoMm Ypasne 0CHOBHBIM
J103000pa3yoIKM 3J€MEHTOM sABJseTCS CTPOHLMIT-90, mopa)karolnii KOCTHBIH
MO3L. OTO 00yCI0BUJIO BBIOOP 3710Ka4€CTBEHHBIX HOBOOOPA30BaHUM y eTell B Ka-
4YeCTBE KIMHUYECKOTO MapKepa paJuoaKTUBHOIO BO3AEHCTBUS.
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MOHHTOPHHI OHKOI EMATOJION YECKOIi 3ABOJEBAEMOCTH JIETEL...

PacrnipocTpaHeHHOCTb 3710KaueCTBEHHBIX HOBOOOPA30BaHUii y JIeTell u3yvasnach
¢ 1970 r., T.K. 10 3TOrO Mepuosa 10CTOBEPHbIE CBEIEHHUS OTCY TCTBYHOT. 3a00JIEBaeMOCTh
37I0Ka4eCTBEHHBIMH HOBOOOpa30BaHUsAMHU Yy AeTeid B nepuoze ¢ 1970 mo 1993 r. Bo3-
pocna B 6,3 pasza u cocraensiia B 1993 1. 15,7 va 100 Teic. nerckoro Hacenenus. Hau-
Oobliiee KOJIMYECTBO BIEPBbIE BLISBICHHBIX ClTyyaeB 3apeructpupoaHo B 1980-1989
r.r. C 1994 . oTMeueHo cCHMKeHUe 3Toro nokasarens Ha 20% (puc. 2).

1999r

Puc. 2. 3abonesaemocmo 310Kka4ecmeeHHbIMU HOB00OPA308AHUAMU Y Oemeli
OpeHbypeckoii obnacmu.

B 1999 r. 3a00neBaeMoCTh 3/10Ka4€CTBEHHBIMU HOBOOOPA30BaHUSMM COCTa-
Buna 12,6 Ha 100 ThIC. AETCKOTO HaceNeHus. 3aperucTpUpOBaHbl J0CTOBEPHbIE pa3-
JIMYMS B pacpoCTPaHEHHOCTH HOBOOOpa30BaHuUil B 3aBUCUMOCTH OT pailoHa Mpo-
JKMBaHUS B Pa3aM4Hble BpeMeHHble nepuoasl. Tak 10 1980 r. oHkonarosorus varie
BBIBJISLIACH B 3al1aJIHOM pErMoHe 00JaCTH, TaM IZIe paclonaratTcs pailoHbl, NOA-
Bepriiyecs paauoakTUBHOMY BozzaelcTHI0. B nepuoa ¢ 1980 no 1994 rr. 3a6one-
BaeMOCTb 3JI0Ka4eCTBEHHBIMH HOBOOOPA30BaHUSMH B 3TOM pErnoHe CHU3MiIach. B
1994 rony Tonbko 21% GobHBIX MPOXKKUBAIKM B 3aaJTHOM peruoHe obnactu, 79%
— B LIGHTPAJIbHOM U BOCTOYHOM PErMoHax, IJe COCPel0TOUEHbI KPYIHbIE MpeanpH-
ATUS MAlUMHOCTPOEHUS, UBETHOM M yepHoil MeTanmypruu. OnHako, B Haubosee
3arpsi3HEHHOM PaJHMOAKTUBHBIMU OcankaMi COpOYMHCKOM pailoHe Ha MPOTAKEHUU
BCEX JIeT 3a00/1€BaEMOCTb HOBOOPa30BaHUAMU JOCTOBEpHO (p < 0,02) npepblinana
cpenHeoOnacTHOM nmokazarens (puc. 3).

3a nocnenHue 3 roaa, Mpu pocte 001Iel OHKoJIOrMYecKoi 3aboneBaemMo-
crtu y aereit B obnactu ¢ 10,3 (1997 r.) mo 12,6 (1999), B 3ananHOM peruoHe
UAET CHUXKEHUE 3a00/1eBaEMOCTU NPUOIU3UTENBHO B 2 pa3a, B BOCTOUHOM —
pocT B 1,5-2 paza (puc. 4).
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POBJIEMBI OTJIATEHHBIX JKOJIOT0-T EHETHYECKIX IO CJAEACTBHIL...

W CopouHHCERER

MepenieofnacT ol

1563, 1554r. 1995r. 1984r. 1557,

Puc. 3. Cpasnumenvnas 3abonesaemocme 0emetl 310KA4eCmMEeHHbIMU
HOB00OPA308AHUAMIL.

Puc. 4. Ilepsuunas 3a6oneeaemocms HOB00OPA308AHUAMU.

B cTpyKType 3/10KaueCTBEHHBIX HOBOOOPA30BaHUIl epBOE MECTO MO 00J1a-
CTH 3aHUMaIOT remoosnactossl (45-50%), BTopoe — OmyXoJu rojioBHoro mosra (20-
25%), Tpetbe — conunHblie omyxoau (10-15%) (puc.5). B paiionax paanoakTus-
Horo Bo3neicTBus 10 1994 rona BeIABIAIOCH O0JIbLIEE, 10 CPABHEHUIO C IPYTUMHU
paifoHaMu 0071aCTH, CITy4aeB 37I0Ka4eCTBEHHBIX JTUM(pOM. OTHAKO 3TH Pa3INIus He
SABIISAOTCS AocTOBepHBIMHU (p > 0,05).

TeppuTopHabHBIX Pa3iMuuii B CTPYKType 3/1I0Ka4€CTBEHHBIX OMyXoJeil y
nereit B mocnennue roasl (1994-1999 rr.) He BBISBICHO.

KrmH14YecknM MapkepoM paJualiOHHOTO BO3AEHCTBYS, TOMUMO 37I0KaY€CTBEH-
HBIX OITyXOJIEH, SIBJIAFOTCA aHEMUU. [IOCTOBEPHBIX Pa3IMunil B CPEIHUX MOKA3ATENAX
KpacHOM KPOBH B IpyMIax CpaBHEHUs BbIABIEHO He Obl10. OfHAKo, B 30HE paauaLu-
OHHOIO BO3JEHCTBUA cpeau aeTeil u3 cemeit abopureHoB 90% umeny reMonioOMH
Hke 120 1/11 (B KOHTpOJBHOM rpymnme — 51% nereit), a 3,5% — Hmke 100 /7.
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MOHHTOPHHT OHKOTEMATOIOTMYECKOIT 3ABOJIEBAEMOCTH JETEIL.

Mpouue
15 %

Femo6nacTosel
45 %

ConugHeie
15 %

Puc. 5. Cmpyxkmypa 3noxavecmeennvix obpazosanuii ¢ Openbypeckoii obnacmu.

TakuM 00pa3oM, OTMEUEHHOE yXyAIlIeHHe JeMorpaduuecKkux nokasarenei,
CTaOUIIbHO BBICOKHIA ypOBEHb 3a00/1EBAEMOCTH 3710Ka4€CTBEHHBIMI HOBOOOpPa30Ba-
HussMU B OpeHOYyprekoil 00/1acTu MOXKET pacLieHUBAThCS, KaK J10Ka3aTeabCTBO UH-
TEHCHBHOCTH aHTPOIMOTNeHHOH Harpy3KH Kak B LIEJIOM MO 00/1acTH, TaK U B paiioHaXx,
MOJBEPrUINXCS PAAMOAKTUBHOMY BO3MEiCTBUIO, 00YCIOBIEHHON COUeTaHueM Jeii-
CTBUS MAJIBIX JI03 HOHI3UPYIOLIETO U3TyUeHNs 1 (haKTOPOB HePaANaLFIOHHON MpH-
pofbl (TOKCHYECKUX, XMMHUYECKUX U APYTHX).

BblIsiBI€HHBIE 0COOEHHOCTHU PACIPOCTPAHEHHOCTH 3J10Ka4€CTBEHHBIX OIyXO-
Jieit B pa3nuuHbIe Tofibl CBA3aHbl C U3MEHEHHWEM 3KOJIOTMYECKOH cuTyauuu B obma-
CTH, POCTOM TEXHOTCHHOTO 3arpsA3HEHUA U NIEPEMEIICHUEM aHTPONIOTCHHBIX HArpy-
30K B paifoHbl pa3MelleHHs KPYMHbIX MPOMBILITIEHHBIX MPeInpHATHIA.

JlocToBepHOe MpeBbIIeHHE YPOBHs 3a00J1€BA€MOCTH 3710Ka4€CTBEHHBIMH
HOBOOOPA30BAHUAMU U BbISBIEHHbIE U3MEHEHUS PUTPONO33a B HauOoJee paauo-
aKTUBHO 3arps3HeHHoOM COpOYMHCKOM paiioHe MO CpaBHEHMIO CO CpelHeo0IacT-
HBIM, IIOATBEPKAAET NPOAOIKAIOLIEECS OTPULIATENILHOE BIIMSAHUE MaJIbIX 103 paau-
allli Ha COCTOSIHUE 3710POBbE JETEH.

BEPOSITHBIN KPUMUHAJIBHO-
SMUAEMHUOJIOTNUYECKHUN CJIE]]
CEMUITAJIATUHCKOI'O ITOJIMTOHA B
HOBOCHUBUPCKOM OBJIACTH

I0.K.I'anaktuonos*, T.A.MopkoBnHa
*Unemumym nougogedenus u azpoxumuu CO PAH

CeMUNaNaTUHCKUN SAEPHBLI MOIMIOH padoTan NPakTUYECKU MOCTOSHHO HA
HPOTSKEHUU IPUMEPHO 46 JIET B HENOCPEACTBEHHOM OIIM30CTU OT KPYMHbIX HACEIEH-
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IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

HBIX MMyHKTOB. TOYHOE KOJIMYECTBO AAEPHBIX UCTILITAHUI, MPOBEEHHBIX HA HeM ¢ 1949
no 1995 rr., Heu3BecTHO (SIkyOoBcKkas U ap., 1998). [To oqHOI 13 OLIEHOK MPOBEIEHO
470 B3pBIBOB: BO3MYIIHBIX — 87 (M3 HUX BBICOTHBIX — §), HA3eMHBIX — 26, MO/13eM-
HbIX — 357 (Bynaros, 1996). Cunraercs, 4To ToJIbKO 3a nepuoa ¢ 1949 no 1986 rr.
0011asi MOLIHOCTB B3pbIBOB cocTarmia 2500 «xupocumy (HezaButuH u ap., 2000).

T'eorpadudeckoe nonoskeHre HoBOCHOMPCKOit 00/1aCTH OTHOCHTENBHO AEPHOTO
TMOJIMTOHA U TO, YTO €€ TEPPUTOPHS B TEUEHHE 3HAUUTENBbHON YacTH rofia HaXoAUTCs
OJ1 BO3/IEHCTBUEM FOrO-3aMaHbIX BETPOB CO CTOPOHBI MOJIMTOHA, 00YCIOBUIM HEO-
JTHOKpaTHOE MPOXOXKJIEHUE HaJl Hel paloakTUBHBIX 00J1akoB. B pesynbrare paanoax-
TUBHOMY 3arpsi3HEHHIO MOABEPIIMCH BOCTOUHBIE U, 0COOEHHO, FOr0-BOCTOUHBIE, @ TaK-
K€ HEKOTOpbIE LieHTpallbHble paiioHs! ([Tonos u ap., 1993; CocrosiHue OKpyKaroleh
MPUPOIHOM cpenpbl..., 1995; SkyOoBckas u ap., 1998; HezaButuu u ap., 2000). Y Ha-
CeJIeHUs STUX PailOHOB YCTAHOBJIEHO YBEIMUEHUE OHKO3a00IEBaHUM, PECIIUPATOPHBIX,
MHPEKUMOHHBIX M MICUXUYECKHUX 3a00J1€BaHU, BPOKAEHHBIX MIOPOKOB PA3BUTH U T.A.
(Cycnun, 1992; SlkyOoBckas u ap., 1998; Hezasurux u ap., 2000).

B aTHX 1 apyrux padoTax, MOCBALIEHHBIX MOCIEACTBUAM (PYyHKLIMOHUPOBAHUS
CemwurnanaTiHCKoro nojuroxa (Acradee u ap., 1993; Harophsiii, 1993) unu Bo3neii-
cTBUIO TOLIKOIO sIEpPHOIO B3pbIBa HA 310pOBbE HaceeHus (AkieeB U ap., 1995; Jle-
6enbkoBa u 11p, 1998; OTnaneHHbIe KONOro-reHeTH4YecKre nociaeacTeus..., 2000),
BBIBOJIbI JIENIAIOTCS HA OCHOBAHUM CPaBHEHUS CPEIHUX 3HAYEHUIA (YacTOT, MPOLIEHTOB).
CpaBHeHHEe MPOBOAUTCS MEKAY OTAETbHBIMU CAMOCTOATEIbHBIMU HO30JIOTMYECKUMU
(hopmMamu UM OTIEBHBIMU HO30JIOTHUECKUMHU rpynnamy. Takoit moaxoxn, o Halemy
MHEHHIO, HE PACKpBIBAET MOIHOM MPOCTPAHCTBEHHOM KapTHHBI pacripenesieHus 3a00-
JIeBaHUii HaceNeHus1, MOABEPraBLUErocs BIUSAHUIO paauaLi.

W3BECTHO, UTO CYIECTBYET OTOOP Ha PE3UCTEHTHOCTDb HACENIEHUs K MH(EK-
LMOHHBIM M Mapa3uTapHbIM 3a00j1eBaHusAM. M3 HUX OoJiee CeeKTUBHO I eKTHB-
HBIMH, Y€M 3MU300THYECKH BO3HUKAIOLIME SMHUAEMHUH, CUUTAIOTCSA SHIEMUYECKHUE
MaToreHsbl, BO3AEHCTBYIOLIME Ha Kax0e nokosenue (Porens, Marysbeku, 1990).
JleiicTBUTENBHO, AJIsl HACEJEHUS TEPPUTOPHIiA, CpaBHUMBIX ¢ HoBoCcHOUpCKoit 00-
JIACTBIO, YCTAHOBJIEHBI (DaKThl HAMPABIEHHOTO U3MEHEHHUs TeHO(POHIA M CONPSIKEH-
HOCTH reorpadMyeckoro pacnpocTpaHeHus 3adoseBaHuii ¢ reorpadueii reHodonna
(Pe1ukoB u ap., 1996; bananoeckuii u ap., 1999; 3unvenko u ap., 2000), npruuem
BbIIBUJIACh COMPSKEHHOCTb BapbUPOBaHMs 3a00J€BAHUI CaMO pa3aIM4YHOM 3THO-
Joruu U naroreHesa (PerukoB u ap., 1996). [TosToMy ManoBeposTHO, UTO y Hace-
nenuss HoBocubupckoii o0nactu, pa3o0IeHHOT0 COTHAMU KUJIIOMETPOB U UCTIBITHI-
BAIOLLEro BO3/EHCTBUE Pa3IMUYHBIX COUETAHUM FHAEMUUECKUX (HAKTOPOB OTOOpA,
U, COOTBETCTBEHHO, TEHETUUYECKH MeTEPOTreHHOr0, MOTYT COBIACTh «KIMHUYECKHE
OTKJIMKW» Ha 00LIMH HeOnaronpuaTHeIN (akTop.

[TosToMy ofHOI U3 Lieell padoThl ABUJIOCH BBISBIEHHE COBOKYIMHOCTH CO-
MPsHKEHHO BapbUPYIOLIKMX 3a00JeBaHmil, copMHUpOBaBIIUXCS HA OHE KUMMYHO-
JIOTHUYECKOM HECOCTOATEIbHOCTHY HaceNeHHs celbCckuX paiionHoB HoBocubupcekoit
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BEPOATHDIIT KPHMIHAJIBHO-IIMIAEMHOIOT IYECKITI CTE],..

00J1acTH BCIEACTBUE PAaAMAaLMOHHOIO 3arpsi3HEHUs CPebl, a TAKXKe BbIABICHHUE
COOCTBEHHO 3arpsi3HEHHBIX TEPPUTOPUIA.

Jpyroii uesnpbto paboTel cTana npoBepka CBI3M KPUMHHOTEHHONH 0OCTaHOBKHU B
paiioHax ¢ NCUXUUYECKUMU PAacCTPOMCTBAMU HACEIEHUs, TaK KaK CPEAU HACEIIECHM,
MOJBEPTrLLErocs paaualiOHHOMY BO3IEHCTBHIO, OTMEUEHO YBETMUEHHE NICUXUUECKUX
3a0oneBaHuii. B cBoIo ouepenb CUMTaeTCs, YTO OCOOEHHOCTH MCUXMKU YaCTUYHO Ha-
XOZIATCS MO/ r'eHeTuUecKuM KoHTposieM (Dorenb, Motynbekn, 1990) u MoryT o0ycoB-
JIMBaTh POTUBOIPABHOE U YrosloBHOE noseaeHue (Ilnomun, 1994).

MaTepnamﬂ H METOAbI

B craructrueckyto 00paboTKy NPUBIEKIM MHOTONETHHE JaHHBIE MO CeJbC-
KoMy HacesnieHHto Bcex 30 paiioHOB obsactu o 1999 r. BKIKOUUTENTBHO, KOTOPBIE
ObUIU MepecuUTaHbl Ha OOLLYI0 UUCIIEHHOCTb HaceneHus. [To nepBuuHoii 3a00e-
BaeMOCTU TyOepKyse3oM gaHHble ¢ 1985 r. monyuensl B HoBocubupckom HUU
TyOepkyneza M3 PO, no nepBu4HOi 3a00/1€Ba€MOCTH 3710Ka4€CTBEHHBIMH HOBOOO-
pa3oBaHUAMM, MO 3aIyIIEHHBIM 3710Ka4€CTBEHHBIM HOBOOOpazoBaHUsAM ¢ 1990 . u
M0 OCTAJIbHBIM HO30JI0TUAM ¢ 1995 r — B ['0cyaapCcTBEHHOM YUpPEKAEHUN MEH-
LMHCKOTr0 MHGOPMALMOHHO-aHAJUTHYECKOro LEHTPa, MO0 KPUMUHOTEHHOM 00cTa-
HoBKe ¢ 1997 . — B 'YBJ] HCO.

JlanHble oOpabarbiBaich METOOM I1aBHbIX kKomnoHeHT (Kenaami, CTeio-
apt, 1976; E¢umos, 'anaktronos, Lllymmnanosa, 1988) u, kak npuHATO B 3nujae-
MHOJIOTMYECKMX MCCIIEIOBAHUAX, C MOCIENYIOIIEeM KapTorpagupoBaHUEM pe3yJib-
TatoB 00padboTKku (PeiukoB u np., 1996). Tak kak B oruue ot padotsl FO.I". Pbiu-
KoBa ¢ coaBropamMu (1996), B KOTOpOIi UCTIOIB30BATUCH AaHHbBIE «OJHOMOMEHTHO
BbIOOPKH 1O 3a00J1€Ba€MOCTH, HALIM AaHHbIE B3ATHI 3a HECKOJIBKO JIET, TPUYEM,
BBIOOPKH T10 YKCITY JIET pazIMyaroTCs, MO3TOMY METOJUKY CTAaTUCTHUYECKOW o0pa-
OOTKHM MPUIIIIOCH TOTOJIHUTD.

B ocHoOBy nonosiHeHMI MONIOKEHBI cieaytolue cooopaxenus. Tak, ecau
HacesleHHe HEKOTOPBIX OMpeneseHHbIX pailoHoB HoBocuOupckoii 061acTu Ha npo-
TSOKEHMU HECKOJIbKHMX JI€CSATKOB JIET HaXOAMTCS MO BO3neicTBUEM (akTOpoB pa-
JIMALIMOHHOTO 3arpsi3HeHUs cpesibl co CTOpoHbl CeMHUNanaTHHCKOTO MOJUTOHA, TO
MOXKHO OXKHMIaTh GOPMUPOBAHUS TEPPUTOPUATBHO YCTOHYMBOTO KPUMHUHAIIBHO-
3MUAEMHUOJOTHYECKOr0 Clief]a 3TOTO0 BO3AEHCTBUA. B TakoMm cilyuae ero MoxxHO
00OHapYIKUTh, €CIU OCBOOOAUTBCS OT BIUSHUSA IPYTHX STHOJIOTHYECKUX (pakTopoB,
KOTOpbIE, U3MEHAACH CAaMU BO BPEMEHHU, BbI3bIBAIOT U U3MEHEHHUs KPUMHHAIBHO-
3MUIEMHUONIOTNYECKOi 00CTAaHOBKH B JAHHBIX pailOHaX.

OTH 3NMUAEMHUOJOTHYECKHe co00paKeHUs MPUBETU K Clenyoliei cxeme
o0pabotku. Kaxkplif MaccuB 1aHHBIX (CTPOKH — paioOHbI, CTONOLBI — rofbl) 00-
pabareIBajcsi METOIOM IVIABHBIX KOMIIOHEHT OTAENbHO. HekoTopeie pe3ysibTaTsl
Takoii 00pabOTKM MpUBeeHbI B TaONHULE.
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TIPOBJIEMBI OTJIAJTEHHBIX 9KOJIOT0-IEHETHYECKHX TTOCTECTBHIL...

Tabnuya.
Brnaowvt nem 6 I-11] coocmeennsie éexkmopwi (x1000), nonyuennvie 6 peyiomame
06pabomKu nAMUIeMHUX OAHHBIX NO 00wy eli 3a001e6aeMOCU IHOOKPUHHOT
cucmembl U 6bIMOGbLIM Youticmeam 3a mpu 200a no 30 paiionam
Hoesocubupckoii obnacmu

CoOCTBEHHbBIE BEKTOPbI
Toer O01as 3a001€Ba€MOCTh .
. Brrrorkie yoniicrea
SHJOKPUHHOM’ CHCTEMBI
1 11 111 1 11 111
1995 444 -96 856
1996 444 -524 -405
1997 472 -359 -66 -255 950 178
1998 450 334 -305 699 54 713
1999 426 690 -75 668 306 -678
Hucnepcust 4,0 0.4 0.3 1.5 1.0 0,5
% 81,0 8.4 5.3 50,3 32,7 17,0

Bce nonoxurenbHble U OJM3KKUE O BEJMUUHE BKJIa/bl B | COOCTBEHHBII BEKTOp
o01eit 3a0051eBaeMOCTH SHAOKPHUHHOM CUCTEMBI 03HaYaroT, 4To ¢ 1995 1. mo 1999 .
KonebaHuii 3a00/1eBaEMOCTH B pailoHaX He MPOMCXOAMIIO, H, COOTBETCTBEHHO, UHTEH-
CHBHOCTB BO3IEHCTBHS HEKOETO MOIITHOTO HEU3BECTHOTO 3THOIOTHIECKOTO (haKTopa,
OMNpenessOILero pa3IMyHyto 3a001eBaeMOCTb B pailoHax, ocTaBalach MOCTOSHHOM.
3HauYUTENNbHAS JUCIEPCUS 3TOI KOMIIOHEHTHI YKa3bIBAa€T HA TO, YTO 3TOT HOCTOSIHHO
NeiicTBOBaBILMIA (hakTop ObLT BemynuMm (81% oObICHEHHOI AUCTIepCHn).

JHucnepcus II coOCTBEHHOrO BEKTOpA CBUAETENBCTBYET O TOM, YTO C UHTEH-
CHBHOCTBIO, MEHBIIIEH Ha MOPAIOK, 3a00JIeBaeMOCTh OMpe/eNieT eme oanH (ak-
TOp. 3HaYeHUsl BKJIA0OB MOKA3bIBAIOT, YTO 3TOT (hakTOp BhI3bIBAJ KoslebaHus 3ab0-
nesaemocTu: ¢ 1995 r mox ero Bo3neiCTBMEM B HEKOTOPBIX palioHax 3aboJieBae-
MOCTb yBEJIMYMBajach, a B Ipyrux najana.

[T coOcTBEHHBII BEKTOp OTPaXKaeT AEHCTBUE ellle KaKoro-To (hakTopa, KoTopblit
TaKoKe, Kak 1 BbIABIEHHBIH Bo I BekTOpe, onpenensii konebaHus 3a001eBaeMOCTH.

Hcxons u3 conepikaresibHbIX COOOpayKeHU, AJsl peLieHusl MOCTaBIeHHOM
3a/1a4u cliefyeT npenedpeds nHpopMarmei o KOopaAHHaTaX PaifoHOB, OTPAXKAFOLIUX
UX B3aMMOpAcIoJIokKEeHUE U coaeprkauieica Bo Il u Bcex mocienyrommx NaBHbIX
KOMITOHEHTaX, TeM OoJiee, UTO Ha TOJA0BbIe KojeOaHus 3a00JIeBAEMOCTH B 3TUX
paiioHax npuxoauTcs Toabko 19% ot o0ieit nucnepcuu.

J1ns OBITOBBIX YOUICTB BK/IA/Ibl Pa3HBIX JIET BO BCE COOCTBEHHbIE BEKTOPbI CBU-
JIETENIbCTBYIOT O 3HAYUTENILHOCTH UX KojiebaHuii 1o rogam (Tadi.), U, COOTBETCTBEH-
HO, YKa3bIBalOT, YTO PailoHbl — o4yaru ObITOBBIX YOUHCTB MK Ooee MUPHOTO paspe-
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MICHHS JOMAIITHUX KOH(IIMKTOB, ele He chopMupoBatich. [103TOMy 13 nanbsHeie-
0 aHajM3a TOT U MONOOHBIM 00pa3oM Bemdyliue cedsl MoKa3aTenu HCKIIOYaIHCh.

B pesynbTare nonoOHo# NpoBepKH HECKOJBKUX ECATKOB 3MUIEMHUOIOrHYEC-
KIX ¥ KPIMHHAITBHBIX MACCHBOB JAaHHBIX Jajiee ObUIa NCIIONB30BaHa HH(POpMALHS
(0 — nonsg oObACHEHHOH Aucnepcuu B%) Mo CAEAYIOIINM oKa3aTessaM: U3HaCH-
noBaHusAM (G = 37%), He3aKOHHOMY 000pOTY HApKOTUKOB (G = 75%), ob1wueit npe-
CTYNMHOCTH (G = 92%), yMBbILIJIECHHBIM YOUiicTBaM (G = 56%), 3anylleHHbIM 3JI0Ka-
YeCTBEHHBIM HOBOOOpa3oBaHuAM (G = 35%), TyOepkynesy (o = 33%), ncuxuuec-
KUM paccTpoOMCTBaM y Bcero HaceneHus (6 = 79%) v OTAEIbHO y B3pOCIBIX (G =
74%), HOBOOOpa30BaHUAM y Bcero HaceseHus (6 = 71%) u'y B3pocibix (o = 68%),
NEPBUYHBIM 3/10Ka4€CTBEHHBIM HOBOOOPa3oBaHUAM (G = 46%), LiepeOpoBacKyIsp-
HbIM Oosie3HsIM (G = 88%), BpOKIEHHBIM aHOMAITUAM (G = 76%), OPOHXUTY XpO-
HHYECKOMY, HEyTOUHEHHOMY U 3Mpuzeme (¢ = 78%), 60e3HAM SHAOKPUHHON CH-
cTeMbl y Bcero HaceneHus (o = 81%) u 'y B3pocibiX (6 = 79%), caxapHoMy aua-
oety (6 = 75%) u Oosie3HAM KPOBH, KPOBETBOPHBIX OpraHoB (¢ = 71%). [To Bcem
rnokasarensm 0oJbiias 4acTb aucnepcuu (¢ B%) npunuiack Ha | coOcTBeHHBIH
BEKTOP U TOJILKO MO M3HACUJIOBAHUSAM Ha BTOPOM.

Jlnd Toro, yToObl BLIIBUTH HA TEPPUTOPUU 001aCTU CHOPMUPOBABLINECS
oyaru Hamps KEHHON 3MUIEMHUOJOTMYECKONH U KPUMHHOTEHHOM CUTYyaLuu, OblT
CO3/1aH HOBBIIl MacCUB, COCTABJIICHHBIN U3 NNIABHBIX KOMIIOHEHT (KOOpAWHAT paii-
oHOB). B Hero Bkitouniau Il KOMIOHEHTY MO M3HACHUIIOBAHUAM, a MO BCEM OC-
TaJbHBIM MOKa3aTeasiM — | KOMIOHEHTY. DTOT MaccuB (CTONOLBl — paioHBI,
CTPOKU — UX KOOPJAUHATHI B 18 I1aBHBIX KOMIIOHEHTAX) ObLI CHOBA 00paboTaH
METOJZIOM IJIaBHBIX KOMIOHEHT.

PesyabTaTsl

Ha nepgyto (1) maBHyt KoMnoHeHTy npuuuioch 6 = 4,8 (26,5%), [l — 6 =
3,6 (20,2%), Il — 6 = 1,98 (11,0%), IV— o = 1,8, (9,7%) u T.0. OueBugHO, 4YTO
OombIras 4acTe HH(POPMALH O B3aNMOPACIONIOKEHHH PailoHOB, 00yCIIOBICHHOI
CONpsKEHHbIM BapbUPOBAHUEM MO paiioHaM 00acTH SMUAEMHOIOTMYECKON U Kpu-
MUHOI€HHOH CUTyalMHU, COCPENOTOUEHA B IIEPBBIX ABYX KOMIOHEHTaX.

Ha pucyHke 1 3TH B3auMOpacnoyio;KeHHUs1 BU3yaau3UPOBaHbL: ueM Onuxke
PacHoIoXKEHbI paiOHbl APYT K APYTY, TeM 0ojee COBNAAAET B HUX SMUAEMHUOIOIU-
4yecKas U KpMMUHOIEHHAs CUTyaLus.

Ctpenku (BEeKTOpbl) — BU3yallM3MPOBAHHbIE BKIIaJbl OTAENBHBIX MOKa3aTe-
JIell, yKa3bIBalOIUE HANPaBIEHUE U3MEHEHNH MoKa3arenei. /lmHa BEKTopoB npo-
MOPLIMOHAJIbHA UX BO3PACTAHUIO. YIVIbl MEXKy BEKTOPaMH NPONOPLMOHANIBHBI KO-
s dureHTaM KoppeTIunl MexX Iy MOoKa3aTelIMH 10 3TUM KOMIIOHEHTaM: TpH
HaJIO)KEHUH BEKTOPOB — KO3((PULUHUEHT KOPpeNsLuH cTpeMuTcs K + 1, npu yrie
90° Mex Iy HUMH — CTPEMUTCS K HyIto 0, a KOIria BEKTOPbI IPOTUBOIOJIOXKHO Ha-
MpaBJIeHbl — K -1.
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V3 pucyHka | BUAHO, YTO IO HAMPABJICHUAM COTPSHKEHHOTO BO3pAcTaHMs
YMBILICHHBIX YOUICTB, ICUXMYECKIX PaCCTPOMCTB, OOLIEro KOMYecTBa MPecTyIuie-
HHI1, HOBOOOPa30BaHMIi y BCEro HaceJIeH s U OTHENTBHO Y B3POCIIBIX, @ TAKKe He3aKOH-
HOTO 000pOTa HAPKOTHKOB COBMAJAIOT BOCTOYHBIC M 'PAHHUYAIINE C HUMH PaifOHEI
obnacty. VX TeppHUTOpHATIEHOE COCEICTBO MO3BOJIAET MPEATOIOKHTE HATMYKE OOLIEro
(hakTOpa, OTIPENENAFOIIETO ATy CONPLHKEHHOCTD, a Pa3IMIie MEXKTy paifoHaMu — el
CTBHE MECTHBIX (pakTopoB. K 3TiM paiioHam npumMbikaeT KyiObIIeBCcKHit paiioH, Ko-
TOPBIN TEPPUTOPHUATIEHO PACTIONOKEH B IIEHTPAIBHOI YacTH 00JIacTH.
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Puc. 1. Pacnpeoenenue cenvcrozo nacenenus HCO 6 npocmparncmee

SNUOEMUONOSULECKUX U KPUMUHOLEHHBIX 6eKMOPO8 (YepHble CMpeKil):
1 — usHacunosanus; 2 — He3aKOHHbLI 0OOPON HAPKOMUKOS, 3 — 00U A NPeCnynHOCHb,
4 — ymoiunennvie youiicmea, 5 — 3anyujeHHole 310KavecmseeHHvle HO800OPA308AHUS,
6 — mybepkynes; 7 — ncuxuueckue paccmpoicmeda (y ece2o Hacenenus); 8 — ncuxuueckue
paccmpoiicmsa (v 83pocivix); 9 — H08006pazosanus (y 6ceco HaceneHus);

10 — nosoobpazosanus (v 83pocavix); 11 — nepsuunvie 3m0kauecmeeHHvie 3a001€6aAHUS;
12 — yepebposackynaprvie 6oneznu; 13 — epooicoennvie anomanuu; 14 — oponxum
XpoHuueckuil u HeyumeHHoiil, smpuzema; 15 — 6oneznu >H00KpuHHOU cucmemol (y 6ceco
Hacenenus); 16 — bonesnu sHOOKpUHHOU cucmemyl (v 83pocavix); 17 — caxapmoiii Ouadem;,
18 — 6onesnu Kposu u KpOBemMEOPHbIX OP2AHOS.
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U3 pucyHKa 2 BUIHO, YTO TaKUM OOIIUM (haKTOPOM MOKET OBITh «HMMYHO-
JIOTHY€eCKasi HECOCTOATENBLHOCTbY HACENeHHs 3TUX PailoHOB BCIIENCTBUE paiuaLy-
OHHOTO 3arpsAi3HeHUs cpebl. M3 CyTOUHBIX TPAEKTOPHUI paanalMOHHBIX 00JAKOB
CJIENYET, UTO MOINIU OBITh 3arPsI3HEHBI TAKIKE HEKOTOPBIE FOJKHBIE U LEHTPAJIbHbIE
paiionsl ot Kapacykckoro no KyiiObimerckoro (puc. 2).
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Puc.2. Cymounvie mpaekmopuu paouoaxmugnvix o01aKko8 nocie 8030YUlHbIX
A0epHbIx 63pb1606 Ha CeMUNanamuHCKoM noNueoHe
(Cocmosnue oxpysicaroweil..., 1995).

Pa3dpoc mexxny palioHamu OT MOLIKOBCKOTO 10 OpZIbIHCKOrO, BO3MOKHO, 00yC-
JIOBJICH MECTHBIMU NTPUYNHAMMU. HpI/I TEHOTUITNYECKOM HEOAHOPOOHOCTH MOMYJIALNN
BO3MOXKHBI Pa3iiMyuHble «KIMHUYECKHE OTKIMKMY Ha OIUH U TOT >Ke HEOMaronpusTHbIN
(haxtop. B Kakoii-To Mepe 00 3TOM CBUIETENLCTBYET BO3pAaCTaHUE BPOXKIEHHBIX aHO-
MaJiuii, a, BEpOSTHO, U caxapHoro auadera oT MoLKOBCKOro k OpabIHCKOMY paiioHy.

Ecnu npuHATE rUnoTesy, 4To BOCTOYHbIE U COCEAHUE C HUMH PaiiOHbl ObLIH
3arpA3HEHbI, TO JaHHBIC 00 YBEJIMYCHUHN B HUX HOB006p330BaHI/II71 U TIEPBUYHBIX
3JI0KaYeCTBEHHBIX HOBOOOpa30BaHMil BIOJIHE C 3TUM coracytotes. MckioueHue
COCTaBJIsIET BO3pAacTaHKe 3alyIlEeHHbIX 3JI0Ka4eCTBEHHBIX 3a00JIeBaHUil B HAaNpaB-
JIEHUM pailOHOB, BO3MOXKHO, HE MOCTPAAaBIUIMX OT BAMSAHUS MOJUrOHA. MOXKHO
JOMMYCTUTH, UTO B 6nar0nonqu51x paﬁox—xax MPOOOJIKUTEIBHOCTD )KU3HU C 3TOM
MNaToJIOTUEN HECKOIBKO BBILIC, YEM B HCGJ‘IaFOHOHy‘{HBIX.
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CrpaBeIMBOCTE HalIeH TUIOTE3bI MOATBEpIkAaeTC U (hJaKTaMH YBEITHUCHHS
NICUXMYECKHUX PACCTPOMCTB B 3TUX pailoHax BCIIENCTBUE PAJMOAKTUBHOIO BO3/EH-
CTBMS, YTO, B CBOIO OUEPE/Ib, TEOPETUUECKU MOXKET NPUBECTU K YBEJIMUEHUIO CIly-
4yaeB NPOTUBOIPABHOIO U YIOJIOBHOIO MoBefeHUs. KOCBEHHBIM MOATBEPKAECHHEM
MOCIIE/IHEr0 YTBEPIKAEHUS MOXKHO pacCMaTpUBaTh OOHAPY KEHHYIO HAMH BBICOKY1O
MOJIOKUTEIbHYI0 KOPPEALMI0 00LEell NpecTyNHOCTU C HE3aKOHHBIM 000pOTOM
HApKOTHKOB M 3a00/eBaHHEM TyOepKyIe30M.

HeoxxunaHHbIM 4711 Hac (akToM siBUIACh ciabas KOppessiuys uucia U3Hacu-
JIOBaHUI WU Jake ee OTCYTCTBUE C APYTMMU KPUMUHAIBHBIMH IOKA3aTENAMMU.
Bo3mokHOe 00BACHEHHE 3aKIFOYaeTCss B TOM, YTO Pa3aMYHbl MOTHBALUM 3TUX
[POTHBOINPABHBIX MOCTYNKOB. Ha 3T0 yka3blBaeT UX OTpULATENbHAS CBA3b C SHAOK-
PUHHBIMH 3a00J1€BaHUAMH, OONIE3HAMH KPOBH U KPOBETBOPHBIX OPTaHOB U C ApY-
TMMH HapyLIEHUsAMU 300pOBbs. B palionax Momkosckom, YyneiMckom, YaHOBCKOM
U IpyTHX, TJie U3HACUIIOBAHUs BCTpeYaroTCs yallle, HaceneHue Gpusnuecku 6onee
310poBo, ueM B OpabiHckoM, KyiiObieBckoM, YMCTOO3€pHOM U MPOYHMX.

BriBoabl

Ha Teppuropuun HoBocuOupcKoii 00m1acTi, BOZMOXKHO, B pe3yJibTaTe MHOTO-
JieTHero BiugHusA CeMuIaaaTuHCKOro AACPHOTO MOJIMTOHA, B BOCTOYHBIX U MPUJTIC-
FaloINX K HAM paiioHax c()OpMHPOBAIICS yCTONYMBBII 04ar KAMMYHOJIOTHYECKOI
HECOCTOATENEHOCTHY HaCEeJICHHI.

Hacenenue oyara omim4aeTcss OT OCTAIBHOTO MO COBOKYITHOCTH HO30JI0TH-
YECKMX M KPUMUHAJIBHBIX MOKa3aresneil. [10-BuIiuMoMy, MexkIy HEKOTOPBIMH TpyTI-
MaM¥ HO30JIOTHI U TIPECTYIIEHHAMHE CyIIECTBYET NIPUYNHHAS CBA3b.

Pa3nuuus B MPOSBICHUN «KJIMHAYECKOTO» U «KPMMHHOTEHHOT0» OTKIUKOB Y
HAaCeNeHHNs, MPOKMBAIOIIETO B OUare, a Takke y HACEJICHHs, IPOKMBAIOIIETO BHE €T0,
BEPOSITHO, OOBsICHUMBI UCTOPUYECKH ChopMUpOBaBLIeiics «reorpadueii reHohoHIay.

Hcnosnb30BaHuE HE «OIHOMOMEHTHBIX)» BBIOOPOK, @ BPEMEHHBIX PSJ0B, pU-
YyeM Jaxke paslInuHON AJIMHBI, U pa3paboTaHHas cxeMa X COBMECTHOI 00padoTku,
MO3BOJIAIOT MOJTyYaTh CTaTUCTHYECKN YCTOMUMBEIE Pe3yJIbTaThl TPU aHAM3e MPo-
CTPAaHCTBEHHO BAPbUPYIOIIUX MOMYIALUOHHBIX XapaKTEPUCTHUK.

Pabora BeITIONTHEHA MTPpH (pUHAHCOBOIT TIoIepkke Poccuiickoro rymanurap-
HOro HayuHoro (onaa, rpant Ne 00-06-24003a.
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OIIEHKA ®YHKIIMOHAJBHBIX OTHOLIEHU
BUOJIOI'MYECKHUX ITPU3HAKOB )KMBOTHBIX B
BbIBOPOYHbBIX BA3AX IAHHBIX (HA IIPUMEPE PbIB)'

B.U.BensieB
Hucemumym sxonoeuu pacmenuii u scusomuvix ¥YpO PAH, Examepunbype

ITpu pabote ¢ uMQppOBEIMI MaTepHaTaMK OHOJIOTY PENKO 3aTyMBIBAIOTCS HaJl
TEeM, KaK CBsI3aHbl WM KaK JOJKHBI OBbITh CBA3aHbI MEXKIY OO0 OAHOMMEHHbIE HH
Pa3HOMMEHHbIE U3MEPEHHbIE 3HAYE€HUs PA3HbIX OMOJIOMMYECKUX MPU3HAKOB Y U3yvae-
MbIX UMU 5KUBOTHBIX. YOEIUTENbHBIM NOATBEPKAECHUEM CKa3aHHOMY CITY>KUT 3a]eii-
CTBOBAHHBIH A1 00pabOTKM NEPBUUYHBIX JAHHBIX COMMIHbIN apceHaa MaTeMaTuyecKuX
(DyHKIMIT 1 QITOPUTMOB, Tie ONHOBPEMEHHO BBITTOJTHAIOTCS YETHIPE OCHOBHBIX TPHEMa
paboThl ¢ LU paMu: ClIoKeHUE, BEIYUTaHUE, YMHOXKEHUE, fefeHre. OIMHAKOBbIE MO
COIEPKAHUIO [JAHHBIE Pa3HbIE MCCIIEI0BATENN OIUCHIBAIOT Pa3HbIMU MaTEMATUUECKU-
MM 3aBUCUMOCTAMU. KitaccuueckuM npuUMepoM CITy>KUT ONUCAHUE POCTa BO BPEMEHU
JUTMHBI WJTK MacChl Tefa y )KUBOTHBIX YpaBHEHUAMHU NMapadosibl, CTENEeHHOH (QyHKLMY,
JIOrUcTUYeCcKor KpuBoit u ap. [1,2]. Bo Beex cimydasx npu 3TOM BO3HUKAIOT OMpese-
JIEHHBIE TPYAHOCTHU C UHTEPIIpeTaLMeil YeHOB MaTeMaTHYeCKUX BbIpaxkeHui. B uto-
re, €CTECTBEHHBIM 00pa30M Ha3pell BOIPOC O TOM, Kakas U3 MaTeMaTHyeCKUX 3aBUCU-
MOCTei1 JTyullle NOAXOMUT ISl OMUCAHUs POCTA KUBOTHBIX.

Bo3MOskeH BIOJIHE KOHKPETHBIH JIOTHUECKUI MOAXO0A K BBIOOPY MareMaruiec-
KO# 3aBMCUMOCTH. [Ipy onMcaHuM OTAENBHOTO SBJ€HHS (BIOOPKH AaHHBIX) WU MPO-
Liecca COOTHOCUTENBHOM TMHAMUKK X U Y NPUHLMI CBA3U 3HAY€HUI NPU3HAKOB X U
Y B BBIOOpKaX (X, ¥,) IOJDKEH COOTBETCTBOBATL MPUHLIMITY POCTA CAMMX JKUBOTHBIX.
Torna B MaTeMaTMYeCKMX 3aBUCHMOCTSX U (opMyIiax, 0 KOTOPbIM BbIUMCIISIOT 3Ha-
YeHMS MX MapaMeTpoB, CBA3b MepeMeHHbIX X U Y JOSKHA MOTHOCTBIO COOTBETCTBO-
BaTh CBA3M X, U, B BBIOOPKAX MCXOHBIX JaHHBIX. MImocTpauys nHpOPMaTHBHOCTH
3aBUCHMOCTEH TaKoro TUMa U COCTaBJISIET OCHOBY NaHHOM palboThI.

[Npennaraemas padoTa BbINOJIHEHA HA OCHOBE MPEACTABIEHUI O My/IBTUILINKA-
TUBHOM XapakTepe TeYeHHUs! MPOLECCOB Pa3BUTHA U POCTA )KUBOTHBIX [3, 4, 5]. B co-
OTBETCTBUU C KOHLENLUEN MYIbTUIIUKATUBHOTO (FEOMETPUUECKOI0) POCTA Pa3Mephbl
Tena (A1MHa TeNa) U ero «4acTeid (pa3mepbl BceX APYrHX MIACTUUECKUX NPU3HAKOB)

! Pabora B.M.benseBa nMeeT BaKHOE METOAWYECKOE 3HAYECHHUE NMPU OPraHU3aLd MOHH-
TOPUHTOBBIX MCCIECIOBAHHIN, TOATOMY PEAAKTOP CUE YMECTHBIM OMyOIMKOBAaTh €€ B JaHHOM
cOOpHUKE, XOTs aBTOP M HE JOKJIaAbIBal padoTy Ha KOH(EPEHIHH.
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y JKUBOTHLIX B npouecce pOCTa N3MEHAKOTCA yMHO)KI/ITeJ'[BHO. H03TOMy I/I3MCpCHHBIe
3HA4YCHUA B BLIGOpO‘{HLIX COBOKYIMHOCTAX Pa3HbIX IMJTaCTUYCCKUX MPHU3HAKOB CBA3aHbI
MeKAy coO00M Mo MPUHUMITY POW3BEICHHS WIIM OTHOLIECHUs BENWYMH. Mepoii kade-
CTBEHHOI1 ONPENENIEHHOCTH TTACTHIECKOTO MPH3HAKA B BEIOOPOYHOM COBOKYITHOCTH
€ro 3Ha4YEHU ABJIIETCS CpeaHsAsa reoMeTpruieCKas. CKJ'IaI[I:IBaTL WJIA BbIYUTATH MPaBo-
MEpPHO TOJIBKO TPOJIorapi)MUpOBaHHbBIE 3HAYEHUS PHU3HAKOB.

Mepoii OTHOLIEHHS CONMPSKEHHBIX NU3MEPEHHBIX 3HAUEHUIA (X; ) IPU3HAKOB
X Y COyXHT HM3BECTHBI BCEM I€OMETPUYECKHMi MHAeKC Y, /x. SlcHo, uTo
In(y, /x,)=Iny, —Inx, .

Ecnu 3anucars:

exp{li(lnyi —Inx, )}:exp{lilnyi Zlnx }—md( Jx)=ind(y,/x) (1),
nig nig neg

roe x j# ) j— BbIOOPOYHBIE CPEAHME NFEOMETPUUECKUE 3HAYEHHSA NPU3HA-
KoB X U Y,

ind (¥, /x,) — BBIOOPOUHBIH CPENHMIT FEOMETPUUECKHIA MHIEKC, TO BUIUM,
YTO BBIOOPOYHBIE X, J, V/X, CBA3aHbI 110 OAHOMY NPUHLHITY.

Korza BEIOOPOYHBIE X, M Y, K3MEPEHBI B CAHTMMETPAX, TO CJIEAYET MOHMMATh,
YTO BHIOOPOUYHBIE 3HAYEHUs MPU3HAKOB X U Y BbIP@KEHbI B OHOPOAHBIX U OHO-
ro MacimTabda GpU3NUecKuX eIMHULAX U3MEPEeHuUs JIMHUH [6].

B BBIOOpKaX pa3HbIX MO pazMepy Tesa pbld U APYTUX KUBOTHBIX CBS3b MEXK-
Iy JUTMHOM W Maccoii UX Tesla KpUBOJMHENHHA U SMITUPUUYECKU GopMauzyeTcs cre-
neHHol (yHkIme# y = Bx* (2), rae 3 > o > 3. Hike moka3aHo, 4To €M BEIOOPOU-
Hbl€ 3HAYEHUs] MacChl TeJla YCIIOBHO BBIPA3UTh B CAHTUMETPaX — €IMHULAX U3Me-
peHuUs AIMHBI Tesla (OQHOPOIHBIX U OHOTO MacuiTaba), TO CBA3b MEXIY AJIMHON 1
YCJIOBHOM Maccoii Tefa y )KMBOTHBIX B BbIOOPKE BOBMOXKHO (hOPMain30BaTh UHBIM
crnocoOoM, He mpuBIiekas (2) 1 MEeTol HAaMMEHbLINX KBaapaToB. 1y npeobpazosa-
HUS BBIOOPOYHBIX 3HAYEHMUH Macchl Tejla, U3BMEPEHHbIX B rpaMmax, B yCJIOBHbIE
€IMHULBI U3MEPEHHS — CAaHTUMETPbI, TPeOyeTCs U3BeUb KyOMUEeCKUI KOpeHb U3
Ka)/10r0 BIOOPOUHOTrO 3HAYE€HUs Macchl Tena [7].

Ha pucyHke 1 maockocTH cUCTEMbI NPSAMOYTOIbHBIX KOOPAMHAT HaHECEeHa
BBIOOPOYHAsA COBOKYIHOCTb TOYEK (X; V), TE X, — IUIMHA, J, — yCJIOBHAsA Macca
Tena y aBaauard ocobeii myku (Esox lucius L.), otnoeneHHbIX B 1992 rony Ha
Cpennem VYpane B HukHe-ChICEPTCKOM BONOXpAaHUIIMINE. SHAYEHHUS X, U}, BbIpa-
JKeHbI B CAHTHMETpaXx.

[TepBoHayabLHO MO BEIOOPOYHBIM X, H ¥, BBIYUCIAM x s, — 34 79eM —
BBIOOPOUYHYIO CPEIHIOI T€OMETPUUYECKYHO AJIMHY Tela, y, bi6. = 7,2460cmM —
BBIOOPOUHYIO CPEAHIO0 eOMETPUUECKYIO YCTIOBHYIO Maccy Tefia. 3arem 14 x,
PAcrosokeHHBIX CJIeBa U CMIpaBa OT x, w6, » BPIUUCIAM CPEIHHE FreOMETPUHUECKHE
X = =33,6732cmu xi’npA = 35,9437 cM. Jlnist y,, CONPSIKEHHBIX © X req s MY

i,71e6.
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IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

COTPSKEHHBIX C X, , BEIYUCIHM yl e, = 71,0568 cmm V, p. = 71,4405 cm. Toc-
JIe 3TOTO MEPBYIO (xl o6 yl 106, ) A BTOPYIO (x ) onopHbIe (pernepHbIe)
TOUKHM HAHECEM Ha PUCYHKE 1.

A yln
p.> p.

8 -

7.8 4

YonoeHaA macca Tena, cMm
~1
S
1

6.8 T T T T T T T T T 1

2.8 x| 33,8 34 345 348 35,8 36 36,8 a7 ar.a

AnNuHa Tena, cm.

Puc. 1. Coomnouwenue medxncoy OnuHol (cm) u ycioeHoil maccoil mead (cm) y
yemvipexaemuux wyx uz Huocne-Coicepmcekozo eoooxpanunuua (Cpeonuii
Vpan, 1992 2., n=20, 0o6a nona). Jlunusa ¢hyHKkyuoHaibHoil ces3aHHOCMU ONIUHbI
(X,) u ycnoeHoii maccor mena (y,)- mpaekmopus 2eoMempuyecKoil hpozpeccuu
UHOEKCO6 Y,/ X,

[MoBepHeM JUIs HaMIAAHOCTH pUcyHOK 1 Ha 90° MPOTHB X0Oz1a YacoBOI cTpe-
ku. [o 3HaueHusam y, paCl‘IOJ‘IO)KeHHI:IM cnpaBa < y, s ) ¥ creBa (y> yl s )oT
y, . — 0003HAYUM 3TH Y, KaK yl ap M yl 06, » BBIYHCIIAM yl wp. — 71,0268 cm
u yl e, — 71,5235 em. 3aTeM 10 X, CONPSKEHHBIM C yl . UV, 104 » BHIYUCTHM

lnp = 3~3 9755 cmu xl 1es. = 35,8119 cm. Tpetbio (x ) U UETBEPTYIO
(xl es. yl 106, ) TOUKH HAHECEM Ha pUCyHKe 1.

BepHeM pHUCYHOK 1 B ucxogHoe nosoxeHue. OTYETIMBO BUAHO, YTO TOUKU
lu3 pacnononcem,l Ha [IOCKOCTU PUCYHKA CUCTEMbI KOOPAUHAT CJIeBa OT xl s
31 x, . xl e > & y, p. y, e C ;prrovl CTOPOHBI, TOUKHU 2 U 4 pacnonoxe-
HBI Ha pUCYHKE CIIpaBa OT X

inp. ’yznp

~r ~
i,6610. u xl J1e6. xi’npA ,a y,-ﬂe& > yi’np. . Beiuucnum

0

~

~ _ 'N, ~ _
inp. ’ xl,:le& ines. 33’824 CM, yi,np yi,ﬂe(f. -

=

KOOPJWHATHI MATOM: /X, . =

~

Vi we = 7.0418 oM, n mectoit: /X, . - X, = X = 358778 cm,

i,7e6. inp. i,np.
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ONEHKA ®YHKIIMOHATBHBIX OTHOMIEHITIT BHOIOTMYECKIX MPH3HAKOB...

~

~ I~
Viaes. Vinp. = Vimp. = 7,4819 cm Touek, nmocie 4ero 3T TOYKH HaHeCeM Ha

~ ~

pucyHke 1. A Tenepb 111 MHTepBasa 3HAYEHUH X; OoT X, n0 X,

i, 16, i np. » BEIMACTHAM

3HauYEHHe NapaMeTpa ¢ , - 3HaMeHaTesls N'eOMETPHUECKOi Mporpeccuu X, , mo dpopmyne

q.="x, . /X, s (3), TH€ N — YHCIIO UIEHOB F€OMETPUUECKOI! IPOrPECCHH.

BEBIGOPOHY O COBOKYITHOCTE X, ONMIIEM T€OMETPUIECKOH NPOrpeccuei OT 3HaUYeHUs
X, e Haocn OX. HeoOxonumMo nonodpark Takoe n, 4To0bl MPH ONKUCAHHH BHIOOPOY-
HOM COBOKYMHOCTH X; T€OMETPMYECKOH nporpeccueil ¢ ¢, Bce BbIOOPOUHEIE X,

YHUCJICHHO COBMAJIA C xn N 3HAQYCHUAMHU YJIEHOB IMPOTPECCUN.

ITo (3) ¢ unciIOM WICHOB 71, = 71, aHAJIOTHYHBIM CIIOCOOOM BBIYHCIHM (],
reoMeTpUUECKOl mporpeccun ), Ajis MHTepBana 3HayeHui ), oT ):/i’m{ 10
):/i’np. 1 BEIOOPOYHYIO COBOKYMHOCTb }); OMHMLIEM NeOMETPUUECKO# mporpeccueit
¢ ¢, OT 3HAYCHHUS i)m. Ha ocu OY. [TocenoBarebHOCTh OMUCAHMS BEIOOPOY-
HBIX X; M )/, T€OMETpUYECKHMHU MPOrpeccusaMH oauHakopa. Hanpumep, ot 3Ha-

YEHUA xl- 1eg. Ha OCH OX B CTOPOHY YBEJINYCHUA xi 3HAYCHUE KaXK0ro rnocjiaeny-
IOLIIEro 4YjieHa Nporpeccuu, Ha4nuHas ¢ epBoro otr X,

pa3, B 0OpaTHyo OT X, CcTOpoHy — ymeHblarbes B 1/ ¢ pas.

i,nee.

| s s Oyzer Bo3pacrarb B

[lepexnatounM BHUMaHUE HA TOYKH 5 M 6 pUCyHKa 1, KOOpAMHATHI KOTOPBIX
(xl.’m,. 5 Viaee. )u (xl.)npA S Vinp. ), COOTBETCTBEHHO. Uepe3 3TH TOUKH MPOBENEM
JIMHUIO, KOTOpast MPEICTaBIAET CO00 TPaeKTOPHIO BEIOOPOUHOI CpeniHel reoMeT-
PUYECKOM TPOrpeccuM UHAEKCOB ),/ X, Ha MIOCKOCTH JEKAPTOBHIX KOOPIMHAT.
3HameHareab Nporpeccuu 4,/ = 4, /q, (4). Ilpu n = 40, nanpumep, ¢, =
1,00151, qy =1,00155, q, .= 1,00004 1 Touku 5 1 6 Ha pucyHKe 1 coequHUT
oTpe3ok mpsAMoi. Ecim 1y KakuX-TO MHBIX UCXOAHBIX JAHHBIX UMEET MECTO

Gy, TO PEMEpHBIC TOUKH COCAMHHUT OTPE30K BOTHYTOM (10 OTHOLICHHIO K OCH
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IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

0X), a ipu Gy Gx — OTPE30K BBITHYTOI JIHHHH. Ha moii B30I, TpaeKTOpHs BEI-

0OpOYHOM CpenHel reoMeTPUUECKOH MPOrpeccHy y/X, Ha PUCYHKe | aleKBaTHa JH-
HHU BBIOOPOYHOM CTaTHYeCKO# (hyHKIHMOHANEHOM CBS3M (TOYHEe — JIMHHUMU BBIOO-
POYHOI (hyHKIIMOHAIEHO CBA3aHHOCTH, TaK KaK JaHHbIE MPO(UIIbHBIE) UTHHBI 1
YCIIOBHOM Macchl Tesa y ABaauaru ocobeii myku. [Tocne odparHoit TpaHchopmMa-
LMK 3HAYEHHUH ), U3 CAHTUMETPOB B rPaMMBI MOJy4aeM BO3MOXKHOCTb MOCTPOUTH
Ha PUCYHKE TIOCKOCTH KOOPANHAT JIMHUIO BEIOOPOUHOM (hyHKIMOHAIEHO CBA3aH-
HOCTH JJIMHBI M MacChl TeJla y TeX ’Ke CaMbIX JBaIlaTH 0COOEH LIyKH.

B panee ony0nukoBaHHOH paboTe UIMHA, Macca Tella U KaleHAapHblid BO3-
pact pbI0 pa3HbIX BUIOB MPEICTaBIEHbl B €UHUIAX U3MEPEHHs1 COOCTBEHHOMN M-
HbI, COOCTBEHHOI Macchl Tesa 1 cOOCTBEHHOTO Bo3pacta [S]. [Tepexon ot guzuyec-
KUX €AUHULL UBMEPEHUA K COOCTBEHHBIM HpOBeI[CH IO COOTHOLICHUAM:

tco&cm lnx qx (5) 2l lnt qt (6) rae
' =20/Inx,, . q, =20/Int

BO3pacT B MecsLax, 20 — MPOM3BOJIbHO BEIOPAHHOE YHMCIIO €ANHUL U3MEPEHHs
COOCTBEHHOI! JUIMHBI T€/1a U COOCTBEHHOIO BO3PACTa PbIO.

1 ,cobem.

X - I7MHA Tena B ¢M, [, — KaleHIapHBIi

max ° max °

B (1) noka3aHo, 4TO MpU yCIOBUM MYJIBTUIUIMKATUBHOIO POCTA KUBOTHBIX
ONHOMMEHHEIE BEIGOpOuHBIe [N X, In Y, ¥ conpshKEHHbIE (In X, In Y, ) cBaza-
HBI 110 TIPUHLMITY CJIOKEHHUS WM BEIYMTAHMA BEJIMYMH, B TO BpeMs Kak X,, ), H
Y,/ X, — 1o NpuHLKIY MPOU3BEIEHNs UM OTHOIIEHNS BenuKH. [TosToMy nepe-
XOAUTh OT (PU3NYECKUX EANHUL U3MEPEHHS K COOCTBEHHBIM CJIENYET HE MO COOT-
HoweHnAM (5) u (6), a Mo COOTHOWIGHHAM: X, s, = X; -q; (7), ti’c{)&m =

f-q; ®),me ¢, =20/, . q; = 20/1,,

WupopmaruHOCTS (7) U (8) MpOWLTIOCTPHPYEM Ha MPUMepe NaHHBIX U3 TOH
ke pabotel [5]. Ha pucyHke 2 Bocripou3BeieH pUCYHOK 4 M3 LIUTHPOBAHHOM pabo-
Tbl. Ha pucyHke 3 ucxoiHble JaHHbIE IO POCTY LYK PEABAPUTENILHO IPeoOpaso-
BaHbI 110 cooTHoweHusM (7) u (8).

CormocTraBuM BTOPOit U TPeTH pUCYHKH. OTYETINBO BUIHO, YTO HA PHCYH-
Ke 2 MaccoBO€ M0JI0BO€ CO3peBaHHE CAMOK — B KaJleHIapHOM Bo3pacTe 3 + JieT,
U CaMLOB IYKH — 2 + JIeT, HaCTynaeT BO BTOPOIl MONOBHHE UX COOCTBEHHOTO
BPEMEHH JKHM3HH, B TO BpeMs KaK Ha PUCYHKe 3 — B NepBoii ero moymosuHe. OTCyT-
CTBUE COMIACOBAHHOCTH B OLIEHKaxX oueBHAHO. C APYroil CTOPOHBI, Ha pUCYHKaX 2
1 3 B COOCTBEHHOM BPEMEHU JKU3HU CAMKH MEJIbYE OJIHOBO3PACTHBIX CAMLOB U B
Macce CO3peBaloT B OTHOM BO3pacTe ¢ CaMliaMM MU YyThb paHblie. OLEeHKH cora-
CYIOTCS, XOTSl U PacCUMTaHbl Pa3HbIMU CIOCOOAMHU.
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20 -+

Camup!

OnuHa Tena cobCcTBEHHAR

12 T T T T ]
10 12 14 16 18 20

BozpacT coRCTEEHHEA

Puc. 2. Pocm camox u camyosé uyku 6 03. Muaccogo, gvipasicenHulil 6 eOUHUYAX
usMepeHus. cCOOCMBEHHbIX paAZMepos meaa u cobcmeeHHo20 603pacma (puc.4 u3z
pabomor Benses, 1991).

Camupl

OnvHa Tena cofcTe.

Camrm
4 T T T 1

i} 5 10 14 20

BozpacT cofCTERHHLIA

Puc. 3. Pocm camox u camyoeé uyku 6 03. Muaccoeo, gvipasicenHulil 6 eOUHUYAX
usMepeHus. cOOCMBEHHBIX pasmMepos meid u coOCMEEHHO20 803pACmda No

dopmynam (7) u (8).
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3HaueHns cOOCTBEHHOI Macchl Tena B padote [5] BbIYKMCIEHBI IO COOTHOLLIE-
Huo Iny, = In Wt 3(q; - 1)- In X, (9), rne X,— mnvHa Tena B cM, ), — co-

!
NPSKEHHOE C X; 3HAYEHME MACChl T€a B rpaMmax, ¢, = 20/1In X pax 13 (5).
Buzo, uto B (9) In x ; CBA3aHbI KaK M0 MPUHLHUITY CIIOKEHHS WM BbIUUTA-
HUSI BEJIMYMH, TaK U MO NPUHLMITY MPOU3BEACHUS WM OTHOLICHUS BeJW4uH. To
€CTb, YCIIOBHE MYJIBTHILUIMKATUBHOM CBA3M X; M )/, HE BBLIEPKAHO U B (9).
Tenepsb NOHATHO, YTO I COOMIOACHUS MYJIBTHUILTMKATUBHOW CBSI3U MEMXIy
COOCTBEHHOM AJIMHOW M COOCTBEHHOI MacCOi Tena cieayeT 3Ha4eHUs COOCTBEHHON
’
MACCBI T€NA BBIYUCTIATh 110 COOTHOWIEHUIO ), ... =Y, (4, (10), rne y, —
' : .
yenoeHas Macca Tena pui6 B em, . = 20/, n3 (7). Heo6xonumo npencras-
J4Th X; U )/, B OJHOPOAHBIX U OJHOTO MacIITaba eAMHULAX U3MEPEHUS JIMHUH.
28 4
26 o 1
54
22 A
20 4

45 o

46

Macca Tena coBeTeEeH

44

42

40 T T 1
15 17 19 21

AdnuHa Tena cofcTeEeHHaA

Puc. 4. Coomnoutenue medxncoy onunoii u maccoil mena y eepxosxu (1), munanuu
(2) u camyos wyku (3), evipasxceHHoe 6 eOUHUYAX UMEPEHU COOCMEEHHOT
ONUHbL U cOOCMEeHHOU Maccwl meia (puc.6 uz pabomer benses, 1991).

J1ns WiUTroCcTpalmy CKa3aHHOTO Ha pUCYHKe 4 BOCTPOM3BeAEH 0e3 U3MEHEHUi
pucyHok 6 u3 pabotsl [5]. [Tocne npeobpa3oBaHus MEPBUYHBIX (MCXOAHBIX) JAHHBIX
atoro pucyHka 1o (7) u (10), mosyyeHHble pe3ybTaThl HAHECEHbI HA PUCYHKE 5 s
OTpaXkKeHUsl TMHAMHMKH COOTHOCUTEIBHOIO POCTa COOCTBEHHOM AMHBI U COOCTBEHHOMN
Macchl Tefa y pblO TeX ke BUAOB MPH COOMIONEHNH YCIOBUs MYBTUILTMKATUBHOMN CBA3U
X; n ), . Ha3Tux pucyHKax, TakKe Kak 1 Ha PUCYHKax 2 U 3, SMIUPUYECKUE KPUBbIE
PAacIoOyKeHbl Ha Pa3HbIX yYacTKaX MIIOCKOCTH KOOPAMHAT. B niaHe 3putenbHOro Boc-

94
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NPUATUS MEXXBUAOBBIE PA3/IMuus y pblO HA PUCYHKE 5 NPOSIBUIUCH O0J1e€ KOHTPACTHO,
YeM Ha PUCYHKE 4, UTO He MOXKET He MPHBIIEUYb BHUMAHHE.

[Tocne npeoOpazoBaHKs CXOOHBIX AaHHBIX N0 (7) 1 (10) cTano BO3MOXKHBIM
ONHKCATh JaHHBIC PUCYHKA 5 TeOMETPHYECKUMU MporpeccusaMu ), / X, . icnomnbsyem
U TIpEMepa JaHHbIE TI0 COOTHOCHTETBHOMY POCTY COOCTBEHHOI JTHHEI I COOCTBEH-
HOI Macchl Tejla y caMLOB IyKH B o3epe MuaccoBo (FOxxHbIi Ypan) Ha nHTepBae

MaccaTenacofcocTeeH
=
w
1

T 12 17 2z

JnuHa Tena coBcTEEeHHaA

Puc. 5. Coomnouwenue mexcoy onunoil u maccoil mena y eéepxosexu (1), muianuu
(2) u camyos wyku (3). 3navenuss cobcmeenHoil ONUHbL Mmend U cOOCMEEHHOI
maccol mena eviyucaenst no (7) u (10).

coGCTBeHHoro BpPEMEHH KH3HH (pHC. 3) oT 2 2,55 no 20 eaunuu. B kaxkaoit u3 BocbMu
TOUeK ( x y ;) Ha uHMK 3 (puc.S) x " y ; — BBIOOPOYHBIE CPEHME FEOMETPHYEC-
Kue 3Ha4eHust NpU3HaKoB X M Y'Y pasHbIX MO BO3DACTY IIYK. [epBoHaYaIBHO BbIUKC-
JIMM KOOP/IMHATBI T€OMETPHYECKOTO LIEHTpa (x ) M KOOpIMHATBI pe-
MEePHBIX Toqu(xl ee.s y, P (x, np.s y, )

Jlanee no (3) g n = 10 paccunTaeM 3HaueHUs 3HAMEHaTeseil reomeTpruyec-
KuX mporpeccuit ¢,.,4, v g, /qv 1, 0614' 1,0651; 1,0034, cooTBeTcTBEHHO). B
TPaBYIO M JIEBYIO CTOPOHBI OT 3HAYCHHS X Ha ocu OX W aHaJOrMYHO — OT

1,71€6.
ylM_ Ha ocn OY 110 ¢, W ¢, paccyuTaeM 3HAYCHHs YICHOB F€OMETPHYECKHX

iyenmp. > y iyenmp.

nporpeccuit X, ), . Conpskenusie (X, . ), ) HaHECeM Ha IMIOCKOCTh

pHCYHKa M COeAMHNM JinHueii. [Tockoibky ¢ / q. = 1,0035, cnenyer oOpaTtuTh
BHUMAaHHE Ha TO, YTO B MPOLIECCE POCTA LYK 3HAYEHUE UHIEKCA ),/ X, yBENIUYH-
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BaJIOCh, TO €CTb CKOPOCTb HApacTaHUs yCIOBHON Macchl Tejla ObuUla BbIIIE CKOPO-
CTH HapacTaHWs JUTHHBI Teda. M 3TOT mpouecc NefCTBUTENEHO UMeT MecTo. Bl
OOpOUYHbIE CPEIHME TEOMETPUUECKHUE 3HAUEHHUS UHleKca ),/ X,; B Toukax 1-8 Ha
nuHUY 3 (puc. 5) OT nepBoii 10 BOCKMOI TOUEK yBETUUMBAINCH B TAKOH Mocieno-
BarensHOCcTH: 0,2000; 0,2026; 0,2036; 0,2046; 0,2061; 0,2095; 0,2114; 0,2102.
OueHuM 3HaUMMOCTh Pa3Inyuii Mo UHAeKCy V), /X, M yCIOBHOM Macce Tena 'y caM-
LOB LYK B ABYX BbIOOpKaxX (2 ¥ 7 TOUKHU Ha JIuHUU 3, pUC. 5). PbIObI B 3TUX BbI-
60opKax CyLIECTBEHHO OTJIMYAIOTCS M0 AJIMHE, YCJIOBHON Macce Tejla U KaleHaap-
HOMY Bo3pacTy. CxemMa OLEHKU pa3Iuuuii NpeIcTaBieHa B TabauLe, [Ae N0 CTOMl-
OLaM NmpUBEIeHEI CIISAYIONINe TaHHbIE.

1.

2.

B cronbue 2 BbInucaHbl 3HaY€HUS JJIMHBI Tesa (CM) LIECTHAALATH CaMLIOB LIYKH
TpPEeXJIETHEro BO3pacTa o MopsAKy YBETMUYEHHUs IJIMHbI Tena pbl0 B BHIOOPKE.

B cronbuax 3 u 4 BeInMcaHbl 3HaYE€HUS YCIOBHOM Macchl Tesa (CM) U 3Haye-
HHS WHIEKCA YCIIOBHAsA Macca Tefa / AIMHA Teja 3THX CaMIOB.

B cronbue 5 BhimucaHbl 3HaYEHUs MHAEKCA YCIOBHAs Macca Tena / AJuHa Tena
LIECTHAAUATH CaMLIOB LIYKH BOCBMMJIETHETO BO3pacTa [0 NOPSAKY yBeauye-
HUS AJIMHBI Tea pbi0 B BEIOOpKE.

B cTonbue 6 BbIMUcaHbl NPOrHOCTUYECKUE 3HAYEHUs YCJIOBHON Macchl Tena
( y,.' ) TPEXJIETHUX CaMLOB IYKH, BHIYNCIIEHHBIE TI0 YPAaBHEHHIO MPSIMOii Mpo-
MOPLUHUOHATIBHOCTH y; =da; - X; (11), rne X, — 3HaucHHUE JUIMHBI TENA U3
cronbua 2, d,— yCIOBHO CONpPSKEHHOE 3HAYCHME MHIEKCA U3 cTonbua 5.
Kaxnoe y,.' B 9TOM CJly4ae CUMBOJIM3UPYET O TOM, Kakoil Moriia Obl ObITh
YCJI0BHas Macca Tejla y TPEXJIETHEro caMua 1lyKy, €Cy Obl 3HaUEHUE UHIEKCA
yCIIOBHas Macca TeJia / JUIMHA Tella y 3TOTO caMIia PaBHAJIAch yCIOBHO COTIpS-
JKEHHOMY 3HAUE€HUIO OJIHOMMEHHOIO MHJEKca BocbMueTHero camua. C apy-
roif CTOPOHBI, Kaxa0e y; CHUMBOJIU3UPYET U O TOM, Kakoi Moria Obl OBITH
YCIIOBHAs1 Macca Tejla y BOCBMIJIETHETO caMla, €CIM Obl JUIMHA €r0 TeNa paB-
HAJIACh YCJIOBHO CONPSIKEHHOMH AJIMHE Teja TPEeXJIETHEro camua. A Tenepb
CXOZCTBO WM Pa3auyKe N0 U3MEPEHHOH U MPOrHOCTUUECKOH yCI0BHOM Mac-
Ce TeNla U UHAEKCY )); / X, Y caMUIOB B IByX BEIOOPKAX OLIEHUM MPH IOMOILIM
MapHoro Kputepus BusnkokcoHa.

B cronbuax 7-9 noropstorcsa Bce aeiicTBus, ykasaHHble B § 4.13 [8]. [Ipu
3TOM, TOCJIENOBATENBHOCTE BEIYMCIIEHHS Pa3HOCTEN In y; —In Y, (8 cTomo-
e 7) no MoeMy nyooKoMy YOeKIEHHUIO MPEACTaBIseT cOO0H 1 MILTIOCTPALIIO
TOTO, KaK CJIeyeT OLIEHUBAaTh CXOICTBO WM pa3iniue (CHMMETPUYHOCTD WK
aCMMETPUUYHOCTh) B JIMHEHHBIX pa3Mepax NpaBoil U JIeBOH yacTell miaactu-
YeCcKoro OuarepajabHOTO MPU3HAKa B BHIOOPKE MCXOIHBIX JaHHBIX. [Tpu 3TOM
0o0paTuM BHMMaHHE Ha TO, YTO WIAEHTHUYHbIE PE3yJIbTaThbl MOJYYaTCI MPU
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OLIEHKA ®YHKINOHAJ/IbHBIX OTHOINEHNH BHOJOTMYECKNX IIPH3HAKOB...
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— IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL... —

BBIUMCIIEHUH Pa3HOCTEH MEKIY YCIOBHO CONPSKEHHBIMU MpoJiorapuMupo-
BaHHBIMM 3HAYEHHAMH MHIEKCOB M3 CTOJOLOB 4 W 5, Tak Kak
Inind, ; —Inind, , =Iny/  —Iny,,.*

WTOT BBIYKMCIIEHUS TAPHOTO KPUTEPHS B PACCMOTPEHHOM TPUMEpe OueBHICH,
paznu4us 10CTOBEpHbI Ha 1% ypoBHE 3HAYMMOCTH.

Kak Bunum, cBsi3p nepeMeHHbIX X U Y B BeIpaskeHusx 3, 4, 7, 8, 10 cooTBeT-
CTBYET CBAA3M X; U )/, B BbIOOPOUHBIX COBOKYIHOCTSIX, KOTOPAsk HCXOHO COMIACo-
BaHa C MPUHATHIM 32 OCHOBY MPUHLUIIOM MYJIBTHIIMKATUBHOTO POCTA YKMBOTHBIX.

* [Monctpounsle uudpsl 3, 4, 5, 6 — HOMepa cTOIAOLOB.
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Pabora BeinosiHeHa npu noaaepxke rpanta PO No 98-04-48594.

O COCTOSIHUU PENMPOJYKTUBHOI CUCTEMBI
CAMOK KAPACSI O3EPA TBITHIII
(30HA BJIMSIHUASI BOCTOYHO-YPAJTIBCKOI'O
PAJIUOAKTHUBHOI'O CJIEJIA)

JI.B.Muxaiiiu4yeHKo
Huemumym sxonoeuu pacmenui u socusomuvix ¥YpO PAH, Examepunbype

O3zepo Teiruul aexKUT Ha OCU pacnpocTpaHeHus BocTouHo-Ypanbckoro pa-
NMOaKTUBHOTO ciiena (aBapus 1957 r.). Ha npoTskeHMM HECKOJIbKUX TOKOJIEHUN
MOMyALMH PbIO, B TOM YMCIIE M Kapacs, OOUTaloLe B TOM BoAOeMe, MoABepra-
toTcs o0mydenuto. OCHOBHO# BKJIa B 103y 00yueHHs BHOCAT Le3uii-134 u uesnii-
137 (cTpoHumii-90 — Ha aBa nopsaka MeHblie). M3BecTHO, YTO roHaibl peid 00-
JIy4ajuch ¢ MOWHOCTBIO 103kl 0,5 cI'p/cyTku (ITeukypenkos, 1991).
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0 COCTOSHITI PEMPOTYKTHBHOI CHCTEMBI CAMOK KAPACS O3EPA...

Marepuan co6pan B aBrycre 1992 ropa. Beibopka cocrossia u3 17 camok
cepeOpsHoro kapacs u 3 ocodeii 3o0toro kapacs. [lepBble numMenu maccy tena 35-
350 (B cpenrem — 131,47) r, nnuny Tena — 11,5-24,5 (18,06) cM, maccy roHam —
0,22-5,9 (1,81) r u koadpduument 3penocta — 0,63-1,96 (1,25)%. [TpencrasneHbt
PBIOBI MATH BO3PACTHBIX rpyni — 4+ — 8+, ocHOBY BbIOOpKH (71%) cocTapnsin
LIECTU- U CEMUJIETKH. Pa3meprl NpeBUTETIONEHHBIX OOLIUTOB Koslebanuck ot 60 1o
295 (B cpeanem — 202,15) mMkm, nuametp ux saep — 30-175 (101,12) mkm, Be-
JIMYMHA AAEPHO-IIa3MaTUYeCcKoro cooTHoleHus — 38-64 (49,93)%. Pazmepst
BUTEJUIOT€HHBIX ooLMTOB — 225-581 (323,07) mkM, nuametp saep — 110-235
(153,03) MKM, saepHO-TUIa3MaThuyeckoe cooTHomeHne — 31-63 (47,86)%. O6xa-
py’KEHa CHJIbHAs KOppesilUs MEXIy pazMepaMy OOLUTOB U AUaMeTpaMu saep B
o0a nepuona pocra (MPEBUTEIION€HE3 — BUTEJUIOTEHE3) MOJOBBIX KJIETOK.

TpuHaauare caMok ObUTH MOJIOBO3PENBIMU — OTHEPECTUIIUCH B TEKyLIEM
rony. O0 3TOM CBUAETENLCTBOBAIM 3apoclure GoTHKYbl U pe30pOupyrommecs
ne(UHUTUBHbIE OOLMTHI, OOHAPY>KEHHbIE B Pa3HbIX MPOMOPLUIX Y Pa3HBIX PbIO
(cragus 3penoctr — VI-1I wnu VI-II-1IT). Yetsipe ocoOu (Bo3pact 4+ — 5+) Obutn
HenonoBo3penbiMu (ctagus 3penoctu — II-111 u I1I). B o6eunx rpynnax mnoyiopsie
KJIETKH pe3epBHOTO (pOH/IA MPEACTABIECHBI MPEBUTEITIOTEHHBIMH U BUTEJUTOT€HHBI-
MU 0OLMTaMH. AOGCOIOTHOE OOBILIMHCTBO MOCIEAHMX HAXOIMI0Ch Ha HaYallbHbIX
dTarax BaKyOJIH3aU{ UTOIUIa3MBI: OT eIMHUYHEIX BaKyoieil 1o 2-3 psAnoB (¢a3sl
J1 — J12). Y HecKolbKUX CaMOK OTMEUEHbI €JMHUYHBIE OOLUTHI, C 3aBepIINBILECH-
cs Bakyosnuzauueit (dasza [13), a Takoke KJIETKH, B KOTOPbIX Hayaloch 00pa3oBaHue
MEJIKUX royObIX rpanyn xkentka (¢pasel E1 — E2). V HekoTopbIX pbI0 BCTpevanuch
OTIEeSIbHBIE PE30POMPYIOLIMECS OOLUTHI MPOTOIIA3MaTHYECKOro pocTa Ui Hayaslb-
HbIX (ha3 BUTE/IOreHe3a. B snuHMKax natu ocobeil oOHapyKeHbl TOJCTOCTEHHbIE
KarcyJibl ¢ )KUJIKUM COAEP>KUMBIM — MPOUCXOKIEHHUE UX HE SICHO.

CaMKH 30J10TOTO Kapacsi uMmenu maccy Tena 70-140 (B cpeqnem — 110,0)
r, AnuHy Tena — 15-19,5 (17,83) cm, maccy ronag — 1,82-7,32 (4,02) r 1 k03¢-
¢uumenT 3penoctu — 2,43-5,23 (3,42)%. [pencraBneHsl peiObl IBYX BO3pacT-
HBIX Ipynm: 5+ u 6+. Pa3Mepbl NpeBUTEIUITEHHBIX OOLUTOB Kojlebanuch ot 95-240
(B cpennem — 181,67) MM, nuametp ux saep — 45-125 (88,16) mkMm, Bennuu-
Ha siIepHO-TIa3MaTHueckoro cooTHoueHus — 40-63 (48,65)%. Pa3mepsl BuTen-
JoreHHbIx oouuToB — 200-996 (396,24) mxm, nuametp sgep — 100-266
(142,36) MM, snepHo-Tuia3Maruyeckoe cootHouenue — 17-51 (41,86)%. Bei-
SIBJIGHbI CUJIbHBIE KOPPEISALMOHHbBIE CBA3M MEXAY MacCOil AUYHUKOB U sI€PHO-
MJ1a3MaTUYECKUM COOTHOLUIEHUEM BUTENIJIOT€HHBIX OOLIUTOB, MEXIY KOhdULM-
€HTOM 3peJIOCTH FOHAJ U pa3MepaMHu BUTEJJIOTEHHBIX OOLUTOB U UX Alep, MEXK-
NIy pa3MepaMy NpeBUTEIUIOTEHHbBIX OOLIMTOB U UX SA/€P, MEXIY pa3MepaMu BUTEJ-
JIOTEHHBIX OOLMTOB, UX AJ€P U ANEPHO-MIa3MaTUYECKUM COOTHOLIEHUEM, a TaK-
JKe CpenHss KOppessuus MeKIy IMaMeTpaMHy sfiep BUTEUTOTEHHBIX OOLIUTOB U UX
AEPHO-TIa3MaTUYECKUM COOTHOLIEHUEM.

99



TIPOBJIEMBI OTJIAJTEHHBIX 9KOJIOT0-IEHETHYECKHX TTOCTECTBHIL...

Bce camku HepecTunuch B 1992 rony: BUIHBI MHOTOYHCIIEHHbIE 3apacTatoLiye
(ONMKYIIbI U €IMHUYHBIE OCTATOYHbIE MKPUHKHU. POHI MOMOBBIX KIIETOK OyAyLLIero rona
TMPEACTaBJIEH B OCHOBHOM ooLMTaMH (asbl Bakyonuzauuu (1 — [13), a Takke oTaeb-
HBIMH KEJTTKOBBIMH OOLIMTaMH TIOUTH Ie(DMHUTUBHBIX pa3vepoB ((aza E3). [TocnenHue,
BEPOSATHO, MOINIH Obl ObITH BTOPOit nopLueid. CTaaus 3peocTH IMUHUKOB MOYKET ObITh
onpezeneHa kak VI-1I-IIT u VI-III. BeTpeuaroTcss HEMHOTOUKCIIEHHBIE PE30POUPYHOILU-
€Csl KJIETKH: OT OOLMTOB Pa3HbIX 3TArNoB BaKyOJIM3aLUK 10 Ae(UHUTUBHBIX.

Ocobu 30510TOTO Kapacs KMeJId JOCTOBEPHO OOJNBIINIA KO3 HULHEHT 3perio-
CTH TOHAJl, @ CAMKU cepeOpsHOro kapacs — 0osiee KpyNHble IPEBUTEIIONCHHBIE
OOLMTBI, YTO SABJISAETCS BUAOBBIM MPU3HAKOM.

Takum 00pa3oM, TUCTOIOrMYECKU aHAIU3 HE BbIIBUII MACCOBBIX M1ATOJI0TU-
4YeCcKMX U3MEHEHUI B MOJOBBIX jkesie3ax kapacs. OnHako HaiineHHble y 25% pblO
«Karcynbl» (Oyab TO Aerpagupyomue siueKIeTKy Wik napasuTUuecKue OpraHus-
Mbl) 1 MUTO3 NPEBUTEINIOTEHHOTO OOLIMTA y OAHOM U3 0co0eil, He MO3BOJIAIOT cae-
JIaTh BBIBOA O OJIarornoslyyHoM CyLIeCTBOBAaHMM MOMYNIALMMU Kapacs B o3epe Thiruui.

JIMTEPATYPA
[TeukypenkoB B.JI. PagnoGuonorus, 1991. T.31, Bein. 5. C.704-707.

OIIBIT S1IP-PEKOHCTPYKIIMN UHANBUAYAJIBHBIX
03, HOINIOEHHBIX HACEJIEHUEM B 30HE
BJIMAHUSA TOHKOI'O AAEPHOI'O B3PbIBA

A.A.Pomanioxa', /. B.UBanos', A.I.Bacuinbes?
! Huemumym gusuxu memannos ¥YpO PAH, Examepun6ype
2 Unemumym sxonoeuu pacmenuil u scusomuvlx YpO PAH, Examepunbype

Merton DOI1P-no3uMerpuu sBisgeTcss OOHUM M3 HEMHOTMX METO/OB, a yallle
BCEr0 — €AMHCTBEHHBIM, CIOCOOHBIM BOCCTAHOBUTH MOJTYYEHHYIO UEJIOBEKOM JI03Y
0 NMPOLIECTBUU JUTUTEIIBHOTO BpEMEHH. DTOT METOZ OCHOBaH Ha Mojcyere cBoOO/I-
HBIX paIMKaJIOB B TMIPOKCHANATUTE, ABIIAIOLIEMCS OCHOBHOM COCTaBIIsIOLLEH 3y0-
Hoii smainu. Takue paaukanbl 00paszyroTcs onaronapsi BO3AEHCTBUIO HOHU3UPYIOLIE-
rO U3JTy4€HUS U SBJISHOTCS YPE3BbIYaiiHO CTA0UIBbHBIMHU.

B Hacrosuueil pabote Obl1 NPOBEAEH NEPBBIA ONBIT BOCCTAHOBJEHUS 103,
MOJTY4eHHBIX HaceJIeHMeM B 30He BIUSHHS TOLKOTO SEpHOTO B3phIBa.

MartepuaJjibl 1 MeTObI

Jns nposeaenus DI1P n3mepenuii Bcero 66110 codpaHo 10 3y6oB. JloHo-
pamu 1eBATU 00pa3LoB ObLIM NMOCTOSHHBIE xkuUTenu Toukoro u KpacHorsap-
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OIBIT S1P-PEKOHCTPYKIIH NHANBHAYAJILHBIX /103, HOIJIOMEHHBIX...

neiickoro paiioHoB OpenOyprckoii obimacTu. HacelieHHbIe MYHKTbI, B KOTOPBIX
MPOKUBAIM TOHOPbI, HAXOAUJIMCH HA PA3HOM PACCTOSHUU K BOCTOKY OT 3MHULEH-
Tpa snepHoro B3peiea B 1954 1. (puc. 1). BocrouHoe HanpaBieHue ObUIO Mpej-
MOYTUTENbHBIM U1 U3MEPEHUN U3-3a CUIBHOTO 3alaJHOTO BETPa, UMEBLIETO Me-
CTO BO BpeMs HcCHbITaHUi. JIOHOPBI MpoBesin 0ObLIYIO YACTh CBOEH JKU3HM B
CBOMX POJHBIX HAaCeJIEeHHbIX NyHKTaX. OauH oOpasen (Ne 3) Obu1 IpegocTaBieH
k.M.H. [.I1.CHerupeBoii (Poccuiickuii HayuHBbIi LIEHTP PEHTTEHOJIOTHU U Paao-
norun M3 P®, Mocksa). C 1984 r. noHop 3toro obpasua xuBet B r.Mockse.
3y06bl y JOHOPOB ObLTH ynaseHsl B 1997 rogy cornacHoO MEIULMHCKUM MOKa3aHU-
aM. Bece nccnenoBanHble 00pasiibl 3y0OB He MOABEPragiuch PEHTTEHOBCKOMY 00-
cienoBaHuo. B Tabnuue 1 npuBeneHs! Tum 3y60B, BO3pacT AOHOPOB 3y0O0B U
paccTosHUE OT 3MULEHTPA, HA KOTOPOM OHM HAaXOJWJIMCh B MOMEHT B3pbIBa.

. Yakovlevka Orenb urg region

Perm
A ]
Vom
3 {’s Nikol'skoye Aleksandrovka Romanovka
3 o Kristalka"Khersonovka .
2o A Sablino Imeni Petrgvskogo Berezovka o
Za‘n Uf Kadyrgu\ovo Yuchab'ya Staronikulino

_Lozovoy Pokrovka- Preobra Zhenka

Uchkain
JAznabay
Yerkhneye Il'yasovo Zalesovg
Viadimirovka.

Verkhneyaikovo

{m ~>: 18000000 eféﬂbu rg

Jokskoye Ivanovka
Donskoy @
'Novaya Teplovka Pokrovk Alekseye-lka . Kaltan Podol'sk
okrovka Dubcvyy Kiipok Bpyguzhi
. *Kuterlya
§taraya Teplovka Y Abdulovo
Ryaplevskiy
ininski H vobodn!
Nikiforovka Kalininsky » « Kinzelka *orgin sad Svopodnyy
Rron'kino | ' Ury.um Klev.sk|y
Ivanovka, /% Staraya Chesnokovka Yermakoy Yashkino
Orlovka « Makhovka Skokovka Novopetrovka »
. 03 Isyangulovo
+ {Medvedka «Baklanovka Voznesenka sverdd Yashinskiy

Krasnaya Tabunovka « Mi&}haylovskiy Kumnoska Privo\ny./y

Staronikol'skoye S.olnnovka
. Aleksandrovka Olrozhnyy
Pervoye Maya ‘(asnogursk\y .
Mikhaylovka
Totskoye y Zinatov
Rervokrasnoe
Malakhovka Khigbovka

Kamenka

*/~ Kodyakovka®
Mikhaylovka Vtoraya S
Nesterovka

Tryzhenik

Sorochinsk Nevoakhmerova

Puc. 1. l'eoepaguueckoe pacnonoscenue mecma ucnolmanus 10epHo2o 63pul6ad
(3HAUOK A0epHO20 00NAKA) U MeCH NPOHCUBAHUA OOHOPO8 00paA3Y 06 3006
(namuyeonvnuxu). Ha exiaoxke — mecmo pacnonooicenuss Toykoeo nonueona na
Kkapme egponeiickoil wacmu Poccuu.
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IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

O6pa3tibl 3yoHO# smanu 11 DTTP uzmepenuii ObUIM MPUTOTOBJICHBI IO CTaH-

JTapTHOW METO/MKE, KOTOPas COCTOUT M3 CIAEIYIOLIMX ITaroB:

1. OtaeneHue KOPOHKH 3y0a OT KOPHS MPH MOMOLIM aJIMa3HOro JUCKa.

2. MexaHu4ecKoe pa3Me/IbieHUe KOPOHKH Ha 3-4 KyCKa B araToBOM CTyIIKE.

3. Tlepsoe TpaeneHue B pacteope NaOH koHUeHTpamu 20 MOJIB/JT B YABTPa3By KO-
BOi1 BaHHe npu Temneparype 60°C B TeueHue 1 yaca i pa3MsArdeHus IeHTUHA.

4. 5-10 xparHas nMpoMbIBKA B TUCTUJUIMPOBAHHOM Boae B TeueHue 10 MuH.

5. VYmaneHue NEHTHHA U MOPAKEHHBIX KapHecoM yacTell 3yOHOI amanu npu no-
MOILM CTOMAaTOJIOTHYECKOro Oypa.

6. Btopoe TpasneHue B cBexxeMm pacTBope NaOH koHueHTpauuu 20 Monb/n B
yIIBTpa3ByKOBOM BaHHE Mpu TeMreparype 60°C B TeueHHe 2 4acoB.

7. 5 KpaTHas OpOMBbIBKA B AUCTUIJIMPOBAHHOMN Boze B TeueHue 30 MUH B ybTpa-
3BYKOBOW BaHHE.

8. IlpocymirBaHue 3Many B BAKy yMe MPU KOMHATHOMW TeMIepaType B TeUEHHE CyTOK

9. Pa3MmenpueHue sMaiu B araToBoii cTynke 1o padmepa 3epHa 0,3-0,6 MM.

K cokanenuro, n3-3a BbICOKO# MOBPEKIEHHOCTH 3yOOB KapruecoM Macca 00-
pasuoB 3yOHOI 3Many nostyyanach JOBOJIbHO HU3KOM (30-50Mr), UTO CyLIECTBEHHO
MOHM3UII0 MHTEHCUBHOCTH DI1P-cUrHana u TOUHOCTh PEKOHCTPYKLIMM 103bl 00TyYe-
Hu. 3anuch OITP cnekTpoB Npou3BOAUIACH IPU KOMHATHOMN TeMIepaType Ha roMo-
nuHHOM criektpomerpe ERS-231 npouseoactea ObiBweii [JIP. CnektpomeTp ObL1
COMPSKEH € MEePCOHATIbHBIM KOMIBIOTEPOM, YTO MO3BOJIMIO MTPOU3BOJUTH MHOTO-
KpaTHoe HakoruleHue crektpoB OI1P u ux maremaruueckyto oopadoTky. [Tapamer-
pbI 3aMKcH CreKTpa ciedytoume: yactora 9,7 I'ru, 4acTora BEICOKOYACTOTHOM MOy~
ssuun — 100 x['w, ee ammuryaa — 0,45 MT, mypuHa pa3BepTKU MArHUTHOIO MO
— 10 u 5 MT, MmukpoBosHOBast MOLIHOCTE — 2 1 10 MBT, Konn4ecTBO HaKOTUIEHUIt
cnekrpa — 30. 151 Toro, 4To0bl y4ecTh MHAUBUIYAJIbHbIE PA3JIMUUs YyBCTBUTEb-
HOCTH 00pa3LIoB K 00Ty4EeHHIO, pEKOHCTPYKLIMS 103 MPOBOAMIACH METOIOM JIOMOI-
HUTEJIHOTO 00JTyueHHs. MeToJ 3aK/IrouaeTcsl B IOC/IeA0BaTeIbHOM J000IyYeHUN
o0pa3ia U3BECTHOM 1030 ¢ mocneayrouleii 3anuckto cnekrpa JI1P. [Tpumep crnek-
Tpa 3yOHOH 3Manu 10 ¥ nocie 1000MyueH s MOoKa3aH Ha PUCYHKe 2.

J171s1 TMHERHOM SKCTParoALMy MOJy4eHHON 103l 00Iy4EHHs HCTIONb30BATICH
MATH-LUECTh TOYEK: O/IHA HAYaJIbHAs M YETBIPE-MATh, MOJyYEHHBIX B PE3YJIbTare Moc-
Jief0BaTeNbHbIX 1000IyueHuii warom 0,1-1 I'p (B 3aBUCUMOCTHU OT BETMUMHbI PEKOH-
crpyupyemoit 103b1) (puc. 3). UToObI YMEHBIIMTD BIMSHUE aHU30TpONUK curHaia DI 1P
3yOHOI 3MaM CMEKTPbI K&KI0ro 00pasiia perucTpupoBalICh TPU pasa Mociie BCTps-
XMBaHUS NMPOOUPKHU ¢ 00pa3LoM. Pesynbrar n3mepeHus aMIuTUTY bl PaAUaLiOHHOTO
curHaina ycpenHsuii. Ha puicynke 2 npusenensl DI1P cnektpsl 3yOHO# aManu 10 1
rocie 1000y YeH s, 7€ XOpOLIO BUAEH POCT paiMallMiOHHO-UHAYLIMPOBAHHOI KOMITO-
HEHTBI criekTpa. JJooOmyyeHne npoBoaMIOCk Ha MEAMLIMHCKOM HcTouHKKe - Co Cep-
JUTOBCKOTO 00J1aCTHOTO OHKOJIOTMYECKOTO JAMCIaHcepa ¢ TOYHOCThIO 5% mpu 95%
YPOBHE 3HAYMMOCTH. J{1s1 BBIYUTaHHS (JOHOBOTO CHTHaJIa MCTIONb30BANICS METOA CeNeK-
TUBHOTO HACBIILIEHUs OpraHN4ecKoii cocrarmstoiieii IP-curnana 3yoHoit amanu [1].
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Curnan 3I1P, otH. ef1.

2,010 2,005 2,000 1,995
g-akTop

Puc. 2. Hsmenenue DI1P-cnexmpa 3y0Ho1 smanu npu 0oobnyuenuu. Oopazey
Ned, 0oza 0oobnyuenus 1,5 I'p. Cmperkamu nokazan nux paouayuoHHoll
KOMNOHEeHMbl CHeKmpal.

en.

VIHTEHCUMBHOCTL CuTHajia 3IP, OTH.

L
1,5 2,0 2,5

) 1 )
-1,0 -0,5 0,0 0,5 1,0
Iloza moobmyuenus, I'p

Puc. 3. llpumep nuneiinoil sxcmpanonrayuu pekoHcmpyupyemou 003el OJid mpex
006paszyos6 3y6HOI M.
PesynbTathbl U 00cyKkaeHHe

Pesynbrarel OI1P pexkoHCTpyKUMH 103 00MydeHus 3yOHOM 3Maiu, a Takxke
pacueTHas 103a OT MHKOPMNOPUPOBAHHOTO CTPOHLMA-90 U GoHOBasT KOMIOHEHTA
BHELIHEH J103bl MOKa3aHbl B TabnuLIE.
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Tabruya.
Pesynomamer pekoncmpykyuu 003 y ovesuoyes uchvimanus Ha Toykom nonueone

— ! w - Lo ] P}
) = < o s = =

= 1 E 2 Iz N g [ = %é;m
= g x A T & I = 3 El
8 ) c S < = & E O o, = 95;:_n
= 5= g a 4 o = Q o = o ZE Aos
53 8 55 z g 52 Sw = 8F o5
e | & £ B g5 g g23% | Zod g4 | 3523
= - g & g = z 2 EEd = 55 2 °=?§§%3
o = Q ] &g 5 E = 2% %3 SE85
s| & 58 | 88| ¢ 23 Sig | 2% | =EEs
9] o T < < [+ Q
jus] = 2 Q= z 3 8 B o=} SH0 2

< L o S o S =}
G & = L v = & & e =E

27 | 1934 (63) 14 | 31+030 | 1,5240,15 | 0,13+0,06 | 0,310,19 | 2.66+0,36
3C | 1934(63) 14 | 29+030 | 1,67+0,17 | 0,1240,06 | 0,40+0,20 | 2,38+0,37
6M | 1946(51) | 20 |092+0,15 | 0,28+0,03 | 0,020,01 |0,12£0,02 | 0,780,15
6M | 1913(84) | 26 | 055+0,10 | 0,19+0,02 | 0,010,005 | 0,15+0,03 | 0,390,10

Nl CREN Ble VI VRN S
[\S]
~

1941(56) | 26 | 0,50+0,10 0,31£0,19 | 0,19£0,21
7M | 1934(63) | 30 | 024+0,08 0,13£0,02 | 0,1120,08
TM | 1934(63) | 49 | 040+0,10 0,130,02 | 0,27+0,10
6M | 1938(59) | 70 | 0,12+0,10 | 0,08+0.01 | 0.004+0.002 | 0,13+0,02 -
8A% | 1930(67) | 26 |0,19+0,10 0 0 0,13£0,02 | 0,0620,10

S

1939 (58) 30 0,07+0,10 | 0,1740,02 | 0,010,005 | 0,12+0,02 -

IIpumeuanue: 1 — pesey, C — knvik, M — kopenroii 36, M* — 36
Myopocmil.

KoHueHnTtpauus ctpoHuus-90 crana u3BecTHa OGnaropaps pe3yssraraM paauo-
meTpuu, npoaenanHoi 1.6.H. H.M. Jlro6awmesckum [2]. [ng Tpex o6pa3uos (5, 6,
7) panuoMeTpus He Oblia npoBeaeHa. J[03a oT MHKOPMOPUPOBAHHOTO CTPOHLIUA-90
paccuuThIBaIaCh CONNIACHO MeToauKe, paspadoraHHoil E.M. ToncTeiX ¢ coaBTopa-
Mu.[3]. Bknan ¢oHoBoro obnyudeHus Obli onieHeH u3 padot A.M. MBaHHHMKOBaA ¢
coaBTopamu [4] u OI1P uccnenoanuii 3y60B HaceaeHUs YpaabCKOrO PEruoHa.

INo kpaiiHeil Mepe 1BO€ U3 JOHOPOB, UMEIOIIUX HAUOOJIBIIYIO0 PEKOHCTPYU-
POBaHHYO 103y, OJBEPrajliCh HEMOCPEICTBEHHOMY BO3AEHCTBHIO B3pbIBa. OOUH
13 HUX (JOHOP 00pa3uoB 1 U 2) HeNoCpeACTBEHHO HAOJII0aIl B3pbIB, cUlsd Ha Oe-
pery peku Ha OTKpbITOi MecTHOCTH. JJoHOp oOpa3ua Ne 3 B mepBblii MOMEHT MoOC-
Jie B3pbIBA HAXOAMIACh B NIOMELIEHUU LIKOJbI B NOC. [IpucTaHUMOHHBIN. 3aTeM,
KOTJa CTEHbl CTPOEHHS Hayall COTpACaThesl, AETH BbIOEKAIN Ha LIKOJbHBIN ABOP
1 TO)Ke HaOMIofaNu CBETALIMICS 1wap.

Cpenu u3yueHHbIX 00pa3uoB ObU10 3 mepenHux 3y6a. PexoHcTpykums 103
JUIS HUX OCJIOKHSETCS, TaK KaK BEJIMYMHBI MOTYT OBITh 3aBBIIIEHbI 3-3a BO3/1EH-
CTBHA COJTHEUHOH paguauuu, 4to cienosaso yuects. [1o manneiM H.Hakamypsr ¢
coaBTopamu [6] paznuuus Mexay [1030i, HAKOTJIEHHOH 3Mainblo 3y0a Ha ero Oyk-
KaJIbHOW (LIIEYHOM) U JIMHTBAJIbHOW (A3BIYHOIN) CTOpOHAX, coctasisnu ot 0,1 1o
0,34 T'p nna pe3uos u ot 0,08 no 0,42 I'p Ans KABIKOB. DTO O3HAYAET, YTO AJIS
CMeLIaHHOro o6paslia SMajiu BO3MOXKHOE MpeBbILIEHHE A03bl OyAeT Konedarbes B
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untepsane ot 0,05-0,17 I'p u 0,04-0,21 I'p 1 COOTBETCTBYIOLIMX KAaTEropuit 3y-
60B. [TogoOHbIe LM(PBI MPUBOAMIIM U APYTHe aBTOPbI, MO OLIEHKaM KOTOPbIX Cpea-
HSSl pa3HULA 103 MeXAy NepeiHuMH 3y0aMu U Monspamu nocturana 200 mIp.
Takum 00pazom, 0KHUAAaEMO€E 3aBbIIIEHHE JO3bI Ul HAlIUX 00pa3LoB, MPUTOTOB-
JIEHHBIX U3 nepenHux 3yoos (NeNe 1, 2 u 5), Oynet HaxoAUThCs B Npeenax JaHHON
9KCMIEPpUMEHTAJIbHOM MOTrpeIHoCTH (Tabnuua).

Paznuuus Mexny pekoHCTpYUpOBaHHOM 1030i U ee HOHOBOIT KOMIOHEHTOM
MOJKET OBITh OTHECEHO Ha CYeT BIHAHUSA TOLKOro UCIBITAHUS aTOMHOM GOMOBI.
Bbrunras BenuurHy ()OHOBOM MO3bI M 03Bl OT HHKOPIIOPUPOBAHHOTO CTPOHIMA-90
13 3KCHEPUMEHTATIbHO PEKOHCTPYMPOBAHHOM A03bI MOXKHO OLIEHUTH OOLLYIO A03Y,
MOJTy4eHHYIO OUEBULIAMH B Pe3yJibTaTe SAEpHOro B3pbIBA. DTH /103bl YKa3aHbl B
nocsaeaHeM cTonoue Tadnuupl.

["I1.CHerupeBoii HE3aBUCUMO OT JaHHBIX UCCIIEA0BAHUI 1 TIoHOpa 06pasia Ne
3 Obwa pekoHcTpyupoBaHa no3a 0,5 + 0,3 ['p Ha OCHOBe HMcClleIOBaHUs KPOBH METO-
nom FISH. o Haum naHHBIM (Tabnuua) peKOHCTpyHpOBaHHas 103a metonom DI 1P
Ha 3yOHol amanu coctasuna 0,92 + 0,15 I'p. bonee HU3Koe 3HAYEHHE [103bl, MOTyUYEH-
Hoe MeTorioM FISH MoxkeT 00BACHATBCS penapaTMBHBIMU MPOLIECCAMH, TaK Kak Hcclle-
JIOBaHME MPOBOAWIM uepe3 43 rozna nocne uHuuAeHTa. Habnrogaemoe cXoACTBO 103
00JTy4eHusl, PEKOHCTPYUPOBAHHBIX MPUHLIMITHAIBHO Pa3HBIMU METOAAMHU OHOIoruyec-
Koi1 ¥ (hM3MUECKOl JO3UMETPHHU TeM He MeHee oOpallaeT Ha ceOsl BHUMaHHe.

OObIUHO 103k, TTOJlyYEHHbIE OYEBULIAMH IEPHBIX HHLUMACHTOB, BKJIIOYAIOT
B ce0sl CyLIeCTBEHHBIH BKJIaJ HEHTPOHHOTO 00MyUYeHus, OAHAKO YYBCTBUTEILHOCTh
3yOHOI1 3Manu K HelTpoHam oueHuBaeTcs Kak 0,03 ee UyBCTBUTENIBHOCTH K raM-
Ma 00myueHuto [7]. [ToaToMy HEHTPOHHBIM BKJIAIOM B 103y, HAKOMJIEHHYIO 3yOHOM
3MaJIBI0, MOJKHO TpeHeOpedb MO CPAaBHEHHUIO C IPYTUMH (haKTOPAMH.

BrInosiHeHHbIe HcclieoBaHKs MO MCIosb30BaHuio Metona DI1P pexkoHCTpyk-
LUK 103 00MydYeHus Ha 3yOHOI SMany y OueBUILEB UCIIBITAHUI AEPHOr0O Opy KU
Ha Toukom nonurone B 1954 r. mokasanau HEOXKHIAHHO BBICOKME 103bI, 10 3 Ip.
[Tony4yeHHble HAMM 3HaYEHHs 103 OOIyUYEeHUs] HAXOAATCS B CEPLE3HOM NMPOTUBOpPE-
YUY C OPUHATHIMU B HACTOSLLEE BPEMs OLEHKAMU 103 A/ HACEJIEeHUs, IPOKUBaA-
towero B 30He Toukoro saepHoro B3peiea — 0,08-0,7 3B [8]. Takum oOpazom,
HAaLIM UCCEA0BaHUS MPOJEMOHCTPUPOBATIM MOTEHLMATIBHYIO CIOCOOHOCTb PeTpoc-
nexkTuBHON OI1P-no3umeTpun 1is npenocTaBaeHus IOTOJHUTENbHBIX HE3aBUCH-
MBIX OLIEHOK 103 [J1sl HacesIeHUs UMIMAKTHBIX pailoHOB. OueHb BEPOATHO, UTO 3TOT
METOJ, [TPU MCHONb30BaHUU €ro B couetanuu ¢ FISH-texHonorueii nact 6onee Ha-
JIEKHYIO 103UMETPUUECKYIO HHPOPMALIMIO, YEM UMEIOILAsACs B HACTOSLIEE BPEMS.

CornacHo Hopmam MKP3 (PagnaunonHas 6ezonacHocTh. Pekomenganumn
MKP3..., 1994), nacenenue, npoxxuparoliee B paitoHe ToUKOTo mosuroHa (mno
KpaiiHeil Mepe omnpeaeneHHas ero 4acTh), HaBepHAKa MOXKET ObITb OTHECEHO K
KaTeropuu Jul, MOCTPaAaBIIUX OT 00JydeHHs MPU UCTIBITAHUU SAEPHOTO Opy-
skus. OTHAKO 7151 OKOHYATEeIbHOro 3aKII0UeHHs 00 ypoBHE 00JyueHHs Hacese-
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HUA MCCIIEyeMOro paioHa MpoKMBaHUA BBIOJHEHHBIX U3MEPEHU 103 00y~
4eHus (AecaTh Mpod) sBHO HEJOCTATOYHO, HEOOXOAMMO NajbHENIIee MPoIOo-
JKeHHE McclleoBaHui. BMecTe ¢ TeM mpoBeeHHbIE UCCISIOBAHUS TTO3BOIISIOT
J1aTh Ba)XKHYI0 pEKOMEHAALMIO 10 OpraHu3anuu cobopa o0pas3loB — KpUTHYEC-
KHM MOMEHTOM 3/1€Ch SBJIIETCS BO3MOXKHO DoJiee TOUHOE ONpeaesieHHe MecTo-
TOJIOKEHUA YEJIOBEKA, 11 KOTOPOTO BBIMOJIHACTCA PEKOHCTPYKUUA NO3bI 06J'[y-
YEeHUs, B MOMEHT B3pbIBa. [Ipy TakOM MOJIX0/€e B pe3ysibTaTe LIMPOKOMacIITa0-
HOM PEKOHCTPYKLHUHU 03 MOXKET ObITh MOJyueHa KapTa pacupeneieHus 103
06J'IY‘-IGHI/IH OUYE€BUALECB UCTIBITAHUSA AACPHOTO OPYKUA.
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3HAYUMMOCTD YYETA YHEPTETHUYECKOM
3ABUCUMOCTH YYBCTBUTEJBbHOCTHU SMAJIN
3YBO0OB B 31IP-JO3UMETPUYECKHUX
HNCCJIEJOBAHUAX

C.H.Basukun', E.A.lllumkuna’, A.Busep®

"Huemumym uzuxu memannos YpO PAH, Examepunbype

2Vpaneckuil HayuHO-NPAKMUYECKULl YeHmp paOUayuoOHHOU Meduyunbl, Yensnounck

SUncmumym paduayuonnoil 3augumsl Llenmpa no uccnedosanuio okpysxcaiouy e
cpeowl u 300poswbsi GSF, Mionxen, epvanust.

BBenenmne

Hcnonb3oBaHue OEpHBIX TEXHONOTUIl B MPOU3BOACTBE MPUBOAUT K PUCKY
BO3HUKHOBEHHUS aBapUHHBIX CUTYyalUid, CBA3aHbIX C paMallMOHHBIM O0IyYeHUEM
nepcoHana M HaceneHus. Ha mpennpusTusx aromHoro kommiekca Ypana (ITO
«MASIK», kombunar «[TOBEJIA») npou3ouuin apBapuiiHble CUTyalllH, B pe3yJibTa-
T€ KOTOPBIX OT BHELIHEr0 00IyUYeHUs U PaJUOAKTUBHOIO 3arpsI3HEHUSI MECTHOCTHU
MocTpajaiu v NepcoHal, U MecTHoe HaceiaeHue. Eciu ans paGOTHUKOB Mpou3-
BOJICTB, CBSI3aHHBIX C PaJIMOAKTUBHBIMH BELIECTBAMH, BeJIaCh MHAWBUyaJbHasA
JIO3UMETPHUS U YUeT 103 O0yueHHs, TO U1 HaceJeHUs] TaKUX MEpPONpUATHIA He
npoBoauaock. CoBpeMeHHbIH annaparypHblii ypoBeHb MO3BOJISIET pelarb npooJe-
MY PETPOCINEKTUBHON N03UMETPUU HACEIEHUs NOCTPAaJaBLIUX PaiiOHOB.

B nocnegnee Bpems mmupoko npumensetcs meton OIIP-cnekrpomeTrpun
OMONOrMYecKUX ruipoKcuanaruToB. [l 3Tol 1efu ucnosbp3yercs 3Maib 3y0oB
YesloBeKa, yAaJeHHbIX M0 MEAMLMHCKUM MoKazaHUAM. 3yOHas 3Manb sABaseTcs
(haxTHUECKM EqUHCTBEHHBIM MHHEPAJIOM B OpraHm3Me denoBeka. Ona Ha 95-97%
cocrout u3 ruapokcuanaruta Ca  (PO,) (OH), ¢ npumecsamu kommiekca CO5~,
3amemaroiero kommneke PO,, karnonos Na*, Mg*, Fe*" u ap. I1pu Bo3nelcTeum
Ha 3MaJib MOHU3UPYIOLIMM H3JTy4Y€HHEM MPOUCXOAUT BOZHUKHOBEHHE CTAOMIIbHBIX
paauanOHHO-HH Iy IMPOBAaHHBIX NApaMarHUTHBIX UeHTpoB CO5 1 CO33', KOTOpbIe
U HECYT moJjie3Hyto uHdopmarmio. Cpok )KHU3HH 3TUX paguKaioB mopsaka 107 ser,
YTO MO3BOJIAET UCMOJIB30BATh 3Maslb AJ11 BOCCTAHOBIEHHUS 1103 00yUeHHUs B Heorpa-
HUYEHHBIA MPOMEKYTOK BPEMEHH MEXKAy 00ydeHUEM U U3MEPEHHEM.

K naHHOMY MOMEHTY HakKoIUIeH 0OJIbLION ONBIT B pa3pab0TKe MPUKIAIHBIX
aCMeKTOB MPOoOJIeMbl PETPOCNEKTUBHON n03uMeTpuH. CylIecCTBEHHO U3MEHUIach
METOAMKA PUTOTOBIEHUS 00pa3L0B 3yOHON 3Mally, 4TO NPUBEJIO K 00Jee MONIHO-
MY BbIIEJICHHUIO PaAMaLlMOHHO-UHIYLIMPOBAHHOIO CUTHANIA, [0 CPaBHEHUIO ¢ hoHO-
BOI KOMINOHEHTOM. [T0ABUINCH KOMIIBIOTEPHBIE peaau3aliU AEKOHBOIIOLUY CIEK-
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TpoB OI1P, uTo npuBeso K CyLIECTBEHHOMY CHUKEHUIO BPEMEHHU pyTUHHOI o0pa-
6otku cniekTpoB DI1P. bnaronaps BceMy BbllLIENEPEUUCICHHOMY, B 103UMETpUYEC-
KHMX PETPOCHEKTUBHBIX MCCIIEJOBAaHUAX, TPOBOAUMBIX B YPaJIbCKOM PETHOHE, YKe
npoBeaensl OI1P n3mepenns nopsnka 300 00pa3ioB 3y0oB, yaaqeHHbIX [0 MEAU-
LIMHCKMM MOKAa3aHUAM y KOTOPTBI )KUTeJEH, MPOKUBAIOLIMX HA 3arpsA3HEHHBIX Tep-
PUTOPUAX U TEPPUTOPHUAX, BEIOPAHBIX B KAYECTBE 3MUIEMHOIOIMYECKOTO KOHTPOJIA.

[Tpu OITP n3mepeHusx perucTpupyeTcst KOHLEHTpaLMs paaualiOHHO-UHAYLIU-
POBAaHHBIX MapaMarHUTHBIX LEHTPOB. OLEHKY MONIOLIEHHO 103bl 0 HHTEHCUBHOC-
1 OI1P-curnana 3yOHO# 3Malli MOXKHO MPOBOAUTH ABYMSI OCHOBHBIMHM METOJAMMU:
METO0M A000TyYEeHUs U METOAOM KaMOpOBOUHOM mpsamoii. [1pu ncnosnb3oBanuu
[EePBOro METOAa HEOOXOAUMO MPOU3BECTH HECKOIBKO JOMOMHUTENbHBIX 00TyYeHUI
Ka)KZI0ro odpasLia U3BECTHOM 1030/ U 3aTeM ONPENeUTh UCXOAHYIO 103y C MOMOLIBIO
JIMHEWHOH SKCTpanoysauuu. BTopoil MeTon 3aKiro4aeTcst B IEPBOHAYaIbHOM DKCIIEPH-
MEHTAJILHOM OTpeeeHNH KaTMOPOBOYHOI NPAMOii NpH 00yYEHUH HECKONBKUX 00-
pasLoB dMaM MMyYKOM raMMa-H3JIyuyeHHs B YCIOBMAX AJIEKTPOHHOIO PaBHOBECHSI.
O06ny4yenue oOpa3LoB B 000MX cirydasx npoBoanTcs ucTouHUKoM Co-60, nMeromm
SHEpPrur0 raMmMa-kBaHToB 1.3 M3B. Takum 00pa3oM, pe3yasTar nojtyyaercs B KoOaIbT-
9KBUBAJICHTHBIX €JMHUIIAX, YTO BJIEYET 32 COOON CHCTEMAaTHYeCKyHO MOrPeIIHOCTh
W3MEPEHHsI 3a CUET SHEPreTUUECKOM 3aBUCUMOCTH UyBCTBUTENbHOCTH (D3Y). aHHbIi
a(exT xapakTepeH MPaKTHIECKH T BCEX IETEKTOPOB U OMPENENIeTCs CeUSHUIMH
B3aUMOJCHCTBUIA U3ITyUEHHUS C BEILIECTBOM.

B cnyuae ramma uznyuenus apdexr 33U 3akimouaercs B TOM, 4To B obnac-
TH HU3KUX dHepruit potoHoB (MeHbLIe 500 k3B) DTTP-1036I B HECKOIBKO pa3 Tmpe-
BBILIAIOT peaJIbHbIE HAKOIUIEHHBIE.

DKCcrepuMeHTHI 1o u3ydeHuo D3 smanu k GOTOHHOMY M3IyUYEHHIO paHee
MPOBOAMIIMCH MPH 00Ty4eHUH 3Mali 3y0a B MOPOIIKOBBIX 00pasuax. OTH pe3yib-
TaThkl, 10 HallEMy MHEHHIO, HEKOPPEKTHBI MOCKOJIBKY MPHU MOCTAHOBKE IKCMEPH-
MeHTa He OBUTH YUTEHBI Clleytouine (haKThl:

- XapakTep B3aMMOIEHCTBUS M3ITyYeHHs C LeJbHBIM 00pa3LoM SMaiu OTIu-
YaeTcs OT B3aUMOJEHCTBHA C MOPOLLKOM.

- 9KPaHUPOBAHHUE SMATU MATKUMHU TKaHAMH JLA (LIEKH, TYObl).

To ecTb pe3ysbTaTbl HE COOTBETCTBOBAIN YCIOBUAM (OPMUpPOBaHUS 103 B
peabHbIX paJAHalMOHHBIX MOJISX, YTO HE MO3BOJISET UCTONB30BATh UX IS MEPEXO-
Jla OT 103bl, MOMIOILEHHON B 3MajIM 3y0a BHYTpPU MOJOCTH PTa, K 103€, MONIOLIEH-
HOM B TKaHAX-MUILEHAX WIM 032X, U3MEPEHHBIX UHANBUYaIbHBIM TO3UMETPOM
(mns npodeccuonanos). Kpome Toro, UCrnob30Badich UICTOYHUKH M3IYyYEHUS C
LIMPOKUM CIIEKTPOM SHEPTUHU (POTOHOB.

J151 u3nydeHus 31eKTPOHOB Tak ke cyiiecTByeT D3U 3mMalu, OHaKo Teopus
(hopMHpPOBaHHMS MTapaMarHUTHBIX LIEHTPOB MOA NeHCTBUEM OeTa U3TydeHHUs OTCTaeT OT
SMOMPUUECKUX HCCien0BaHUN. [TpOBONMMBIE KOJUIEKTBOM TEOPETUUECKUE U IKCIIE-
PHUMEHTaIbHbIE UCCIIEOBaHMs B 00IaCTH PETPOCTIEKTUBHOM 103UMETPHH, MOKa3alH,
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4TO0 O3 BBIABNICHNS (DyHIaMEHTaIbHBIX 3aKOHOMEPHOCTEH PaualliOHHOTO B3aUMOIeH-
CTBUSl AMEKTPOHOB C OMONIOrMYECKUM T'MAPOKCHANAaTUTOM U, COOTBETCTBEHHO, Oe3 yueTa
€r0 SHEPreTHYECKOil 3aBUCUMOCTH YyBCTBUTEIBHOCTH, 103MMETPHYECKUE OLIEHKH,
ocHoBaHHble Ha OI1P n3aMepeHusax ruipOKCUANaTUTa, ABISIOTCS HEKOPPEKTHBIMU.

Llenbto npencTaBaeHHOI pabOThI ABIAETCS U3yueHUe Mpoliecca 0opa3oBaHHs
CTaOMIIbHBIX PAAUKAIOB B OMOJOrMYECKOM THAPOKCUANATUTE MO BIUSHUEM raM-
Ma-KBaHTOB Pa3/IMYHOI SHEPIrUU U NIPMMEHEHHE TOJYUYEHHBIX PE3YNIBTATOB B 103H-
METPUYECKUX UCCIIENOBaHMAX Ha p. Teya.

B paGore 00cysknaeTcs NOCTaHOBKA 3aauy OMPEAEIECHHs SHEPreTHUECKOH
3aBCUMOCTH YyBCTBUTEIBHOCTH SMaIU 1151 6eTa U3ITydeHHs.

JHepreTH4YecKasi 3aBHCHMOCTb YYBCTBHTEJILHOCTH dMaJIN
K cnekTpy ¢oToHOB
MartepuaJjibl 1 MeTOAbI

DKCMEePUMEHT MO U3y4YEHUIO SHEPreTHUECKOi 3aBUCUMOCTH 4yBCTBUTENBHOCTH
SManu K POTOHHOMY H3JTYy4EHUIO TIPOBOAMJICSA B MHCTUTYTE PAJIUAlMOHHON 3aIlUThI
uentpa GSF (['epmaHus). BbutH B39ThI HECKOJIBKO 00pa3sLioB 3yOOB — MOJIAPBL. Y 00-
pasia Ha crieqUaIbHOM CTOMATOJIOrMYeCKoM 000pY/I0BaHUM YAJIANICS KOPEHb, a 3aTeM
3y0 Aenuics NonosiaM TakuM 00pa3oM, YTO KakAas MOJIOBHHA COAEprKalla BHELLHIOK
1 BHYTPEHHIOIO YacTb 3Manu. OiHa nosoBrHa obmyyanack (POTOHaMH ONpeneseHHON
SHEPryu, a BTOpas UCIIONb30BANIACh 11 M3MepeHus (POHOBOM 103bI OOTyUEHHUS.

Kasknplit o0pazewt ObUT 3a:KaT C ABYX CTOPOH MEXKJY MJIaCTUHAMH U3 TUIEKCHUT-
naca TofuHOM 1 cM. [lnacTuHBI UCTIONIB30BAIMCH AJI MOIEIMPOBAHUSA MATKUX
TKaHeil poToBOM MmojsocTH yenoBeka. Ha pucyHke 1 mokaszaHa cxema yCTaHOBKHU
00nyueHus 00pa3LoB.

50 cm [LJIEKCHTJIAC
4 TommHHol 1 cMm

obpazen

|
)

TTRTTEITRT AT LR

HCTOIHHK \_

dorounoro
H3JTy 9 eHHs

JHHeHKa

Puc. 1. Yemanoeka onsa obnyyenus o6pasyos.
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IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

O6myueHue 00pa3LoB MPOBOAMIIOCH HA YCTAHOBKAX ABYX THIIOB: C pEHTTe-
HOBCKO#1 TpyOKoit (00myueHue sHeprueii 1o 500 k3B) 1 ¢ MPUPOAHBIMH UCTOYHU-
kamu noHuzupyouero uznydeHus (Co-60 u Cs-137). KaxabiM U3 UCTOUHUKOB
obnyuarnocs no 3 oOpasua.

Hcxons U3 Toro, 4To COrMacHo JaHHBIM O CEYEHUsAX B3auMoneHCcTBUi (o-
TOHOB C KaJIbUU(pULUUPOBAHHBIMY TKaHAMM HelNMHeHHOoCTh D34 nosxkHa Habto-
JaThbCsl B 00J1aCTH MATKOTO PEHTreHa, ObUIM BBIOpAHbI SHEPTUH 00TyUeHUs, MPU-
BeleHHble B Tabmauue 1.

Tabnuya 1.
Hemounuxu usnyuenus u ux snepauu
Hcrounrk oOxydeHIs OHeprus, k2B

A20 17

A40 33

A60 48

A80 65

A100 83

A150 118
Cs-137 662
Co-60 1252

Ins cuarus OTIP cnekTpa B aManu 00Jy4eHHBIX 00pa3LoB HEOOXOOUMO
YMEHBLIUTH OPraHUYECKYI0 COCTaBIAIOLLYI0, KOTOpask AAaeT HepaauaLlMOHHbIH CHUT-
HaJl. YMEHbLIEHHE OPraHNueCKO KOMIIOHEHTbI BEIET K YBEJTMUEHHIO YyBCTBUTENb-
HOCTH MeTOAa. DTO JOCTUranoCch TPABJAEHUEM MM B LIENOUYH C UCTOIb30BAHU-
€M yJbTpa3ByKoBoi BaHHbI. OOpaboTaHHas dMajb pa3MalibiBaslach B araroBoii CTyTI-
Ke B MOPOLIOK ¢ pazmepamu rpanyi ot 0,1 no 0,6 mm. DToT pazmep Obll BbIOpaH
WCXOIs U3 TOTO, YTO MpH Oosee MEKOM MOMOJIE YXYALIAETCS UyBCTBUTENbHOCTD
npudopa, a npu 60s1ee KPyIHOM YBEJINYUBAETCS OIINOKA U3MEPEHUS.

3anucek DI1P-cnekTpa ocyuiecTisiack Ha CHEeKTpoMeTpe X-auana3oHa
Bruker ECS 106 ¢ nunuaapuueckuM pe3oHaropom TMH. TTapameTps! 3anucu
CHEKTpa cieayolue: yacrora Moayasunu — 100 k'L, aMnauTyna MOgyasLUK —
0,15 mT, CBY mowmHocTh — 25 MBT, KonuuecTBo HakoreHuit — 40. OOpazen
nomeuiascs B IpoOUpKy U3 Cympasuia AMaMeTpoM 3 MM M IPOU3BOAMIACH 3AMUChH
CrHeKTpa He MeHee 3 pas.

s o6padotku DITP-cniekTpa U BblAEIEHHS paAdalliOHHO-HIYIIPOBAHHO-
rO CUTHaj1a UCTOb30BaNICs METOA AEKOHBOMIOLMU. MeTo AeKOHBOIOLMH Oa3upy-
€TCs Ha MOJrOHKE CIEKTPa K peaibHOMY COTIacHO ypaBHeHuto (1):

F(H)=A+BxH+Axf(H) +A,x f(H) + A xf(H) + A, [ (H) (1)

rae A + B x H — nuHeliHblii KOMIOHEHT (OHa;

A% f(H) — 0ceBoii KOMIIOHEHT (oHa;
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A uX fH(H) — paaAnalMOHHO-UHIYLMPOBAHHBIN 0CEBOI KOMIIOHEHT;

A, x f(H) — panuaudoHHO-MHIYIMPOBAHHbIA M30TPOMNHbIA KOMIIOHEHT;

A % f,(H) — HeKOTOpbI HEM3BECTHBIH CUTHAL.

Takum 00pa3oM, SKCIIEPUMEHTANbHBIN CHEKTP 00JyueHHOH 3yOHOH sManu
MOXKET OBbITh BbIpa’KeH Kak JIMHEHHas KOMOMHALMS C IIECTbIO MOAOUpaIOIIUMUC
napamerpamu: A, B, A » AH, A ? A " IMapameTpsl GpyHKLU# fKECTKO 3aJaHbl U 3a-
(uKcHpoBaHbl. AMIJIMTYA paJlalMOHHO-UHAYLMPOBAHHONW OCEBOW KOMMOHEHTbI
A, NpeNCTaBNIsIeT OO0 103y, MOMIOWEHHYIO B 3yOHOM smanu. Jlns peanuszaunn
3TOro MeToAa pa3paboTaHO CIeUUaabHOE NPOrpaMMHOE 00eCHeUeHueE.

Takum 00pa3oM, 3TOT METOJ MO3BOJISIET peaiu30BaTh ObICTPBIN U 3 deKkTHB-
HBII METOJ PEKOHCTPYKLMHU 103 (3alUCh TOIBKO OJHOIO CIIEKTpa, ynoOHas padora
¢ MporpaMMoii, non0op MUHUMYMa NapamMeTpoB). BaxkHO MOAUEPKHYTh, YTO TOJBKO
ouH mapametp (A,) CIyKUT 1Jis PEKOHCTPYKIIMHU [103.

PesyabTaThl n 06cyxkaeHue

Ha pucyHke 2 rmoka3aHbl IPHMepHI CIIEKTPOB 00Ty4eHHbIX 1030# 1 I'p doToHa-
MU pa3MyuHbIX 3HEPruil. PUCYyHOK HAmIAIHO AEMOHCTPUPYET pa3nuuKe B aMIUTUTyAaX
paanaLoOHHO-UHAYMPOBAHHBIX CUTHAJIOB, B 3aBUCUMOCTH OT SHEPrHHU U3ITyUeHHUs.

ComnocTasJisis MOSy4YEHHbIE PE3YJIbTAaThl C IPOBOAUMBIMY HA MOPOLLKE 3Ma-
JI1, Mbl HaOJIIOaeM CMeELLEHHe NMKa YyBCTBUTENbHOCTH OT 30 keV, kak ObL10 on-
peneneHo npu odMydeHUH MOPOIIKOBBIX 00pa3uos, k 50 keV, korna uenslii 3y0
o0ny4eH B haHTOME, MOZENUPYIOLIEM peabHble YCI0BUS 00NyUeHUs YeloBeKa.
OTHOLUEHUs MEXIY aMIUTUTYAaM1 paJlallMOHHO-UHAYLIMPOBAHHBIX CUTHANOB MPU
o0nmyueHn 00pa3oB GOTOHAMH Pa3TUYHBIX SHEPTHIi ¥ aMIUIUTYIO0M, MOTy4YeHHON
npu o0mydeHnn ucTodHnKoM “’Co, mpecTaBieHsl B Tadnuie 2.

Konunuectso OI1P neHTpoB B 3Manu 3y6a, chopMUPOBaHHBIX 0 BO3AEHCTBU-
€M MSTKOTO PeHTIeHOBCKOTo 00iyueHus (B quanasoHe ot 35 kB no 100 k3B), npeBbI-
IIAeT B CPE/IHEM B 5 pa3 OTKJIMK Ha Ty e /103y, HAKOTUIeHHY0 OT u3nyuenus “Co.

Hccnenoanrsa 934 smaim k criekTpy (hoToHOB MBaHHHKOBa ¢ coaBTopamu (1997),
MPOBOAMMBIE TAK K€ HA HEPA3MOJIOTO 3MaH MOKAa3aH, YTO MaKCUMallbHas UyBCTBU-
TENBHOCTb COOTBETCTBYET 3Hepruu S0k3B, uTo coBManaer ¢ pe3yssTaramMy ONUChIBAEMO-
0 SKCMIEPUMEHTA, OTHAKO, Pa3HHMLIA B OTKIIMKE C KOOATBTOBBIM UCTOUHHKOM Obla ~10,5,
YTO CYILLIECTBEHHO MPEBBILLIAET MOTy4eHHOEe HaMM 3HaYeHue (ko3 duimient 7,3). PazHuua
B Pe3yJIBTaTaX MOXKET OBbITh 00bSCHEHA TEM, UTO B LIMTHPYEMOIi padoTe KCMOMb30BaIU B
KaueCcTBE MUCTOYHUKA M3ITyYE€HHs] PEHTIeHOBCKHE ycTaHOBKM PYM-7 u PYM-17, cyme-
CTBEHHO YCTYNAOILKE [0 KAUYECTBY CIIEKTPAIBbHBIX XapAKTEPUCTHK PHOOPaM, UCTIONb-
30BaHHBIM HaMH. DTO MOIJIO MPUBECTH K 3aBBILIEHHUIO PE3YJILTATOB.

Ha puicyHke 3 moka3aH rpaduk nojyueHHOM dHePreTH4eckoil 3aBUCUMOCTH
YyBCTBUTENILHOCTH 3yOHOM 3Manu. M3 pucyHka BUAHO, YTO B 00NACTH MaJIbIX SHEp-
ruit oTHoIeHUe aMmuuTyAbl OI1P-curnana Oosbliue yeM B 7 pa3 NpEBbIILAECT aMIl-
JIUTYIy TIOJy4YeHHYI0 Tpu 00ydeHnu 3yda ncrounnkom Co-60. Ha rpaduke Taxoke
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Puc. 2. IIpumepor DI1P-cnexmpoe obnyuennvix 0oszoii 1 Ip.

Tabnuya 2.
OmHouteHUsA U3MepPeHHbIX NO2NOUeHHbIX 003 8 3A6UCUMOCIU OM SHeP2UlU
U3NYyueHus
Hctounnk OHeprust GOTOHOB, KIB OTHolIEHNE
A20 17 0,05
A40 33 1,00
A60 48 7,33
A80 65 5,50
A100 83 5,17
Al150 118 2,00
Cs-137 662 1,00
Co-60 1252 1,00

MOKa3aHa TEOPETHYECKH MOoI00paHHas JIMHUS, HanboJiee TOYHO OMHCHIBArOLIAst
SKCMepUMeHTalIbHbIe TaHHbIe. OHa omuckiBaeTcs GopMynoit (2).

f=1+750 * (1 — EXP(- Energy /50)) ~ 5 * EXP(Energy / 20)

2

Ko>¢ppuuneHT nepexona or ko6aabT-3KBHBAJIEHTHOMH 103bl K peasibHOil
MOIJIOLIEHHOH 103€e B 3yOHOIl 3mMain

B peanbHbIX yCI0BUAX 00y4eHUs HA 3arPs3HEHHON paAUOHYKIUIAMU Me-
CTHOCTH U B aBapUIHBIX CUTyalLUsAX HAa OPraHU3M ueioBeka (U 3yObl B TOM uHcCIie)
JIEACTBYET, KaK MPaBUIIO, U3yUEHUE CO CJIOKHBIM DHEPreTUUECKUM CHEKTPOM,
KOTOpBIi OTAMYAETCS OT CMEKTPa U3MyUeHUs, HCHOIb3yeMOro s KanuopoBku. B
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I{lco-60
o

P

1
) * SMP-po3uMeTpua
AN — Mopodpainan diyHKuMA

a 100 200 200 400 500 E00 oo

3HepmA hoTeHOE, KIB

Puc. 3. @opma nunuu snepeemuueckoli 3a6UCUMOCIU YYECMBUMETbHOCIU
3yownotl smanu. 1 — amnaumyoa DIIP cuenana smanu ons ucciedyemolil sHepeu
omonos; 1., . — 0aa pomonos, usnyuaemolx Co-60.

cpenax ¢ HU3KUM d()(PEKTHBHBIM aTOMHBIM HOMEpPOM (BO3IyX, BOAA, MsTKas OMO-
Jloruyeckas TKaHb) MPUCYTCTBYET HU3KOOHEPreTHueckasi KOMIOHEHTa, onpeaens-
emas paccessHHeM M3JTyueHus. B 3Tom ciyuae peasibHas MOMIOLIEHHAs 103a B Ml
OyaeT 3HaYMMO OTJIIMYAThCA OT KOOAJIbT-3KBUBAJIEHTHOM.

Benuuuny koadduuunenTa nepexona oT kKoOanbT-3KBUBAJIEHTHON U3MeEpEH-
HO#1 103blI K €€ peasbHOMY 3HAUE€HUI0 MOJKHO paccyuTarb, 3Has (opMy crieKkTpa
9HEPreTUUYECKOro pacrpeneneHus U3lyyeHus Ha BXoe B 9Majlb 3yOOB M MOJIyUYeH-
HYIO0 HaMH SHEPreTUYEeCKyI0 3aBUCUMOCTb YyBCTBUTEJIBHOCTH dMaiu. Mi3MepeHue
CHEKTpa PagualMOHHOrO MOJIs ¢ MOMOILLBIO raMMa-CIIEKTPOMETpa 3aTPyJHEHO He-
00XOIMMOCTBIO YueTa annaparypHoil (GyHKLUHU JIETeKTOpa MpH ONpeAeseHUN HU3-
KOHEpPreTUYeCKUX KOMIOHEHTOB crekTpa. KpoMe Toro, usmepeHus oTpaxaroT
TOJIBKO TEKYILI€e COCTOSTHUE PAANALIMOHHBIX MOJei, KOTOphle 6€3yCI0BHO MEHSIOTCS
€O BpeMeHeM. M3MeHeHue CeKTpaibHOro COCTaBa raMMa IOoJIel CBSA3aHO C U3Me-
HEHUEM paJMOHYKJIMAHOIO COCTaBa B MOYBaxX (paJlMoaKTHBHbIM pacnal KOPOTKOXKH-
BYIIMX 3JIEMEHTOB) M C MUTpaLlell paliOHYKJIUIOB, CTENEHb 3arTyOeHus] KOTOPhIX
ornpenenseT MHTEHCUBHOCTh paccestHus. MoaenupoBaHue criekTpa pOTOHHBIX Mo-
Jieli ¢ y4eToM BbILIEHA3BaHHbIX 0COOEHHOCTEH TaKKe CBA3aHO C CEPbE3HBIMU TPy -
HOCTSAMU. [1aBHas mpobsieMa — OOBIYHO MCXOAHBIN paJuOHYKIUAHBINA COCTaB
HeusBecTeH. Takum 00pa3oM, HEOOXOAMMO UCIOJb30BaTh APOKCUMALIUHU.

Tak, ©MeeT CMbICIT B IEPBOM MPUOIMKEHUH MCTIONB30BATh B KAUECTBE 1030~
oOpasyrowiero pakropa TOIbKO OCHOBHbIE IONTOXKUBYLLIME paluoHykauabl. Corac-
HO UBaHHMKOBY U 11p. (1997) nyis paaualMOHHBIX MOJIEil Ha TEPPUTOPUSX, 3arpsi3-
HeHHbIX ¥’Cs B pesynsrare YepHOOBUTECKOW aBapyu, TP OCHOBHOM PAaCCEsHHUU B
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IPyHTE HHTEHCUBHOCTD HU3KOIHEPTeTHYECKOT0 KOMITIOHEHTa Majia. 3HaueHHe Kod(-
(uumeHTa nepexona ot KoOAIBT-3KBUBAJIEHTHOMN 103kl K peanbHoit — 0,83. DT0
3HaYEeHHUE MOJyueHO MpU 0OTyUYeHHUH SMalU B BO3yXe. YUeT JOMOJHUTENBHOrO
paccesiHUs, IPOU3BOJUMOrO FOJIOBOH U TEJIOM 4eI0BEKa, U Bapualuil reoMeTpuu
00JTyueHusl, MOXKET MPUBOAUTH K yMEHbLIEHHIO K03 dHrLueHTa BIoTh a0 0,42.

TakuM 00pa3oM, SHEPreTUUECKOH 3aBUCUMOCTbBIO UYBCTBUTE/ILHOCTH IIpe-
HeOperarh Helb3sl, U B KaXKJ0M KOHKPETHOM Cllyuae HEOOXOIMMO YUUThIBATh BO3-
MOJKHBIN SHEPTETUUECKUI CIIEKTP BO3AEHCTBYIOIUX PAIUALIMOHHBIX MOJIEH.

Jns sxureneii pexn Teda monpaBouHslit ko3 duuuent 6bu1 npuHAT 0,67. OTa
BEJIMUMHA MOKET OBITh MPHUHATA B KaueCTBE MEPBOro MPHOIMIKEHH, MOCKONbKY
JaHHBIA KO (UIIEHT PUHIMAET BO BHUMAHHIE PAacCesHNe B TKAHAX TOJOBHI U
TeNa 4€I0BEKa U XapaKTePeH AJid IETEKTOPOB, YAAIEHHbIX OT MCTOUHHUKOB.

OueHka 103b1 BHELLIHETO 00JTyYeHHsI ¢ Y4eTOM IHepreTH4ecKoi
3aBHCHUMOCTH YYBCTBHUTEIHLHOCTH 3MAJIH ISl JKUTelieil BepxoBbeB p.Teua

B Tabnuue 3 npencraeneHsl pe3yabsrarsl 1P u3mepeHuii U aranbl MX MHTEp-
IpeTaLnuy Ha mpumepe 6-Tu 00pasLos 3y00B. DTU 00pa3Lbl MOIyUEHbl OT JOHOPOB,
MPOKMBABLIMX C poxaAeHUs 10 1956 1. B cene AcaHoBo (33kM OT UCTOUHHMKA). B
1956 r. onu Obiu nepecenensl B OHMC. og poxkaeHUs TOHOPOB HAXOAUTCS B
unTepBane ¢ 1913 mo 1935 rr, To ectb k 1949 r. smanb ¥ AEHTUH 3y00B ObLIU
MOJHOCTBIO ¢(hOPMHUPOBAHBI, YTO UCKIIIOYAET NTOMUHUPOBAHUE BHYTPEHHEH 103bl
HaJ BHelHed. MIHbIMU cll0BaMM, B JaHHBIX 00pa3Lax KoJMUECTBO UHKOPIOPUPO-
BaHHOTO CTPOHLIMS HE CJIUILKOM BEJIMKO, U MONIOIIEHHAs BHYTPEHHAS KOMITOHEH-
Ta CyMMapHO# 103bl B SMaJli 3HAYMTEIbHO MEHbLIE BHELIHEA.

Wntepnperauus OITP uzmepeHuil npoBoauTcs B HECKOIBKO 3Tanos. B pe-
3yJbTaTe BbIYMTAHUSA (POHOBON M BHYTPEHHEH KOMMOHEHT MOMIOLIEHHOMN 103kl
[OJTy4aeTCs 3HAYE€HUE 103bl BHELIHETO 00JIy4eHHs B KOOA/IbT-9KBUBAJIEHTHBIX €/1U-
HULIAaX. JTO 3Ha4Y€HHUE, KaK BUJHO U3 PUCYHKA 4, CyLIECTBEHHO HUKE MEepPBOHAYAIb-
HO U3MEPEHHbIX 3HaueHUi. YueT nonpasku Ha D3Y sManu 10NOJHUTEIBHO NOHU-
KaeT pesynsrar. ClienyeT 3aMeTuTb, 4To Oraromaps 3G(exTy BBICOKOIT 4yBCTBH-
TEJILHOCTH 3MaJIM K HU3KOIHEPreTHYECKOMY M3JTy4eHHI0 ()OTOHOB YAaeTcsl JOCTO-
BEPHO OLICHUBATb CTOJIb HU3KHE J03bL.

Bo3MoxkHOCTB HCC/IeI0BAHUS 3Hepl"eTl/l‘leCKOﬁ 3aBUCHUMOCTH
YYBCTBUTEJBHOCTHU 3MAJIH K CIIEKTPY 3JIEKTPOHOB

Hccenenopanue 3HEPreTHUECKON 3aBUCUMOCTH UyBCTBUTEIIBHOCTH 3MaJIH SIB-
JISIETCS HETPUBUAJIBHOM 3a/1a4eli M Ha CEeroHALIHMI IEHb 3TOT BOMPOC OCTAETCA OT-
KpbIThIM. MccnenoBanuit B naHHo# o6nactu OI1P-n03umMeTpun He MPOBOIMIIOCE.
TpyAHOCTDb 3aKIIFOYAETCs B TOM, YTO CTAHAAPTHBIN MOAX0 K MOJOOHBIM HCClIeI0oBa-
HUSIM COCTOMUT B OOJIydeHHUH 00Pa3LlOB MOHOIHEPreTUUECKUMH MyUKaMH YacTHLL
MOHU3MPYIOLLETO M3Ty4eHHs: U u3MepeHus curHana OI1P, HO momy4uTh MOHOIHEpre-

114



SHAYHMOCTD YYETA QHEPTETITYECKOTT 3ABHCIMOCTI YYBCTBUTEALHOCTIL..

Ta6nuya 3.
Pesynemamor DIIP usmepeHnuit u oyeHka 003 6HeulHe20 0ONYUeHUs C YUenm oM
O3Y omanu ons sxcumeneii gepxoswves p. Teua
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Puc. 4. Conocmasnenue pesynemamog DIIP uzmepenuii u no2noueHHoll 003vl
6HeULHe20 U3Ny4eHus 6 smanu 6-mu 3y606 scumeneil ¢. Acanogo
(33 km om ucmounuxa).

TUYECKUI MyYOK 37IEKTPOHOB Ha MPUPOJAHBIX PaJUOHYKINAAX MPAKTUUYECKH HEBO3-
MOkHO. Hanbosee MOHORHEPreTUUHBIN My4OK EKTPOHOB MOXKHO MOTYYUTh JIMILb
Ha 3JIEKTPOHHOM yckopuTeie. [I[puueM yCKOpUTENN UMEIOT OrpaHUYEHHE 110 HUKHE-
MY MOPOTY SHEPTHUil 3MEKTPOHHOrO My4Ka, KOTOPBIi CyLIECTBEHHO MPEBbILIAET SHEP-
TeTUYECKHIi TMana3oH peaibHbIX CIEKTPOB, HOPMUPYIOLIMXCS MPU PAAUOAKTHBHOM
pacnane Takux paauoHykiuaoB kak Sr-90, Y-90, Cs-137. Kpome Toro, Gronoruvec-
KM THIIPOKCHANATUT MPEACTABIAET COO0H MOIMKPUCTAIIINT, COCTOAIINI U3 OfMHA-
KOBO OPMEHTHPOBAHHBIX B POCTPAHCTBE IMAJIEBBIX MPU3M. UyBCTBUTENBHOCTD €TI0
K BO3/1€ICTBHIO 37IEKTPOHHOTO MyYKa MOKET 3aBUCETh KaK OT SHEPIMH EKTPOHOB,
TaK ¥ OT UX yIJia MaJIeHUs OTHOCUTENIbHO OPUEHTALNH KPUCTAJIUTOB.
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VunreiBasg (HU3HUKY TPOLECCOB B3aNMOAEHCTBHS 3JIEKTPOHOB C BEIIECTBOM,
MBI ITpe/IaraeM MoAXoM s PEIleHUs 3TOM 3a1aul, CTPYKTypa UCCIeI0BaHU KO-
TOPOTO IOJKHA TPEACTABIATE COO0M cXeMy, 0TOOpakeHHYo Ha pucyHke 5. Heoo-
XOJMMO TIPOBEJCHNE KOMIUICKCHBIX MCCIIEOBAHHH, BKITIOUAIOIINX YKCIIEPUMEH-
TaJIbHbIC M BBIYUCIUTEIIbHBIC METOIMKH.

TonroToExa 00pasuoE IMANH H HIMEp e HHE

HX PasiIep ok

MaTerraTiuec Ko e
I KeTep HMeHTATEHOe 0P DIOIECHP OF AHHE ¥ JI0E K
D0 TEJTHP OF A HHe HIMEP EHHI IKCTEP HMEHTA MeTOomoM
CHEKTPOF HSIYYEHHS oGy yeHHEIX Monre-Kapmo 1 pacyer
INMEKTPOHOE Ha ofip asuos TLOT/I0 M EHHEIX 03 IR
YeRopHTEMe (i - Kom-5o (Domy) P A3THUHEBIX € 0C TAF JIFAE0 UCHX
DO TIEJOHP YEMBIX 3IKCTEP HMEHTATEHO
CNEKTPOE, j- KOJ-EO IO TEJHP YEMIOTO CIEKTpa
CIEX TP AMBHETX i
€0 ¢ TAF S UHX)

o myuerne xo3dduimenror
UYECTEHTeMBHoC TH 3vtamk k§  p enresnoent
CHCTENEI THHeHHEIX YPAEHe HHi THIA

Dame ' =% KDY

Puc. 5. Cxema npoeedenus uccinedosanuii o u3y4eHulo SHepeemuiecKkoll
3a6ucUMOCmu 4y8CMEUMENbHOCIU 3YOHOU SMANU K 0ONYUeHUIO ]1eKMPOHAMIU.

BriBoabl

1. Yyer 3HepreTHUECKOi 3aBUCUMOCTH YyBCTBUTEILHOCTH SMaJIM MO3BOJIS-
€T JIMKBUAMPOBATh CUCTEMATHYECKYIO MOrPEIHOCTb, BO3HUKAIOLLYIO B pe3yJibTare
kanoposku DI1P namepenuit “’Co.

2. Konmyectso DITP neHTpoB B 3mManu 3y0a, chOpMHUpPOBAHHBIX MO BO3AEHCTBH-
€M MSATKOr0 PEHTIeHOBCKOTo 00my4eHHs (B auanasoHe ot 35 k3B 1o 100 k3B), npeBbI-
LIaeT B CPEHEM B 5 pa3 OTKJIMK Ha Ty K€ 103y, HAKOTUIEHHYIO OT u3imyyeHus: Co-60.

3. PeanbHas 103a BHeLIHEro oOy4eHHst HUkKe KoOasbT-9KBUBaJIEHTHOM. Tak,
qust 10-Ti caHTUMeTpoBOro 3antyonenus B nousy '*’Cs nomnpaBo4Hbli k03 hum-
eHT coctasinseT 0,82.

4. CyuecTByeT HEOOXOOUMOCTh OLIEHUTh IHEPreTHUECKY0 3aBUCUMOCTh
YyBCTBUTEJILHOCTH 3MaJIi K OeTa-u3nyyeHuto. [Tonxons! K peLeHuto 3Toi npooe-
MBI pa3pabaTblBarOTCA.
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WCCJETOBAHUE ®OHOBOI'O 3P CUTHAJIA 3YBHOM
9MAJIN HACEJIEHHUSA YPAJILCKOI'O PETHMOHA

A.B.UBanos!, E.A.lllumukuna?, A.Busep®

"HUuemumym uzuxu memannos YpO PAH, Examepunbype

2Vpaneckuil HayuHO-NPAKMUYECKULL YeHmp paoUayuoHHOU Meduyunbl, Yensnounck
SUncmumym paduayuonnoil 3augumsl Llenmpa no ucciedosanuio okpysxcaiouy e
cpeowl u 300poswbsi GSF, Mrwonxen, [ epmanust.

BBenenune

[upoxko ucnonb3yemblii B fozumerpun meton DI1P cnekrpomerpun 3yOHOI
SMay TpeOyeT BbIAE/IEHHs U3 UHTErPaIbHONW pPerucTpupyeMoil 103bl 3HAYEHUS
J103bl BHEIHEro o0my4yeHus. To ecTb cieayeT UCKIIOUNTb hakTop BAUsAHUS GoHO-
BOI KOMIOHEHTbI CUrHaNA.

OINP curnan B KaJIbUMHUPOBAHHBIX TKAHAX XapaKTepu3yeT KOHLEHTPALHUIO
paananoOHHO-WHIYIUPOBAHHBIX CBOOOIHBIX paaukanoB CO* B rHIPOKCHANATHTE,
KOTOPBIi AB/IAETCS OCHOBHBIM COCTaBJISIOLIMM KOMIOHEHTOM 3yOHOM aMmanu. Kon-
LEHTpaLus CBOOOAHBIX paJuKalOB B SMaJM 3aBUCHUT OT J103bl, MOJYUYEHHOI1 yeno-
BEKOM 3a BPeMsl KU3HU.

®onoeblii DTTP curHan 3yOHO# sManu onpenensercs KOHLEHTpaluel cTadub-
HbIX pamukanoB CO*, GpopMUpOBaHIe KOTOPBIX HE CBI3aHO C OOTyYCHHUEM B pe3yJIsTaTe
paaMalMOHHBIX MHIMAEHTOB (aBapuH, MpopeccHoHaIbHOe 00TydeH e U T.1.). DTH
paauKanbl 00pasyroTcs, BO-MEPBbIX, Oaronaps U3My4YeHHIO €CTECTBEHHBIX paJUOHYyK-
JIUOB, COAEPIKALIMXCS KaK B OpraHu3Me 4YeloBeKa, Tak U B OKpyKarollei cpene. Bo-
BTOPBIX, CBOOOZIHbIE paMKasbl 00pa3yOTCs MO BO3IEHCTBUEM KOCMUYECKOTO HOHU-
3UPYIOLLEro U3Ty4eHus. B TpeTbrX, OH MOXKET ObITh 00yCIOBIEH MEAULIMHCKUM 00Ty~
yeHUeM. B ueTBepThIX, CBOOOAHBIE PafuKaibl MOTYT 00OPa30BbIBATHCA M0/ BAUSHUEM
COJTHEYHOTO YAbTpaduoseTa. ITo 0COOEHHO XapakTepHO A1 SMaIU NepeaHuX 3y0oB.
KoHueHTpauys crabuiIbHbIX PaAnKaaoB B 3MaIl HAKAIJIMBAETCS C BO3PACTOM MHIU-
BUJIA, U CKOPOCTh HAKOIUIEHUs] MOXKET 3aBUCETh OT MecTa MPOKUBAHUSA MHIMBUAA,
MOCKOJIBbKY €CTECTBEHHBIN paanaLloHHbIi GOH Ha pa3IMUYHbIX reorpahuueckux Tep-
pUTOpPUSX HE NOCTOAHHBIN [2]. KpoMe Toro, npu ucciie0BaHUU 3Maad MOJIOUYHbIX
3y00B ObLIO MoKazaHo [1], uto 3yOHas 3Masb 3HaYaIbHO 00JIalaeT HEKOTOPBIM CO0-
ctBeHHbIM D[P curHanom HepaaMalMoOHHON MPUPOIBI.

YyBCTBUTEABHOCTb 3yOHOMH 3Manu K 00JyYeHHIO 3aBUCUT OT MHOXKECTBA
(akropos. Tak, ObuT0 MOKa3aHo [1], 4T0 HOHOBBIM CUTHAT 3yOHOI dMai 3aBUCUT
oT no3uuuy 3y6a. Kpome Toro, KoHLEHTpaLus roapokcuanaruTa B 3yOHOH sManu,
a, CIe0BaTeNbHO, U €€ UyBCTBUTEILHOCTh 3aBUCUT OT 3THUYECKON FPYMIbI, K KO-
TOPOH NPUHAATEKUT AOHOP, OT pexkUMa NUTaHus [2].
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Vicxons 13 BBIIECKA3aHHOTO, CIEAYET MPOBOAUTH UCCIIEAOBAHUS ()OHOBOTO
CUrHajIa OTAENbHO 115 3yOOB PasiuuHbIX (yHKLMOHAIBHBIX IPYMII.

B naHHO#1 paboTe 0CHOBHOII LeAbIO ABJSJIOCH U3yueHHe GpoHosoro DITP
CUrHaja 3yOHOH SMau JUlsl )KUTENEl UCCIeAyEMOro PErnoHa U CPaBHEHUE PE3YJib-
TaToOB C AaHAJIOTMYHBIMU SIS APYTUX TEPPUTOPHIA.

3anauu:

1. M3yuyeHnue BapuaLuy MHAMBUAYaJIbHOM UyBCTBUTEILHOCTH 3yOHO aManu
K paZIuauvOHHOMY BO3AEHCTBUIO.

2. OneHka ypoBHeH (OHOBBIX CHTHAJIOB B Toponax KpacHoTypsuHCK 1 Hik-
Huii Tarum, a Tak ke Ui )KUTeNel cebekoilt MecTHOCTH YensaOuHckoit obnacTtu.

3. Ha npumepe nepBbIX BEPXHUX MOJIPOB U3YU€HHE BO3PACTHON 3aBUCUMO-
cTH (OHOBOrO cUrHana 3yOoHoit smManu. ConocTaBieHUe Pe3yJIbTaToB C pe3ysbTaTa-
MU aHAJIOTUYHBIX HccenoBaHuii B OOHUHCKOM peruoHe.

[TonyueHHble pe3ynbTaTbl MOTYT ObITh CMOB30BaHbI KaK IJIsl HHTEpIpeTa-
LMK peTpocnekTUBHbIX DI1P no3uMeTpryeckux UccienoBaHuii Ha Ypaie, Tak U Uit
M3ydeHUs Bapuanuii ()OHOBBIX 3HAYSHUH 103 U UX paclpeesIeHNl B TOMyIALHN.

MaTepnam,l U METOAbI

B nccnenoBaHusx MCNoib30Baich 00pasibl 3y00OB U3 TpeX PerMoHOB Ypana.
3y0Obl y#asICch M0 MEAMLMHCKUM MoKazaHusAM. OOpasLibl 3y00B 1ByX peroHoB Ceep-
JUI0BCKOi 00mact — r.KpacHotypbuHek (rpynmna A) u r.Hwknuii Tarun (rpynmna B)
ObLIM MPeNoCTaBIeHbI TOPOACKON caHanuaeMcTanlueid. Homep 3y06a ans HUX He ObuT
3adukcupoBad. O0pasLibl 3yOOB skUTeNeil CeNbCKOi MECTHOCTH Ha TeppuTopun Yens-
6uHckoit obnmacty (rpynna C) ObUId NPENOCTaBIeHb! YPaIbCKUM LEHTPOM paJUaLOH-
HOI MeIuLMHBI, I.UensouHck. B 3Toil mapTum 6bu1M 0TOOpaHbI TONBKO 1-€ BepxHUe
Mossapbl. KonyecTBo uccnenoBaHHbIX 00pa3LoB MpeacTaBieHo B Tadmuue 1.

Tabnuya 1.
Onucanue ucciedo8anHuIX 06pa3106
Peruon rpymma Konnvectso
00pasLos
KpacHoTypbsHHCK A 14
Huxuuii Tarun B 34
Cena YenaOuHCKoM o0nacTu C 35

O6pa3upl 3yOHo# 3Manu roroBuinch st OI1P uamepenuit B UnctutyTte
¢uzuku meramior YpO PAH no nBym meronukam. [Ins oOpasuor rpynn A u B
ObU1a IPUMEHEHA CIEAYIOLLAas METOIUKA:

1. MexaHuveckas O4MCTKa dMai 3y0a OT 3arpsA3HEHH U KapuO3HBIX Mopa-
JKEHUH MpH MOMOILM CTOMAToN0rnyeckoro oypa.
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2. OtaeneHue sMalv OT JEHTUHA KOPOHKH MPU MOMOILIM aIMa3HOTO AMCKA.

3. TpaBrieHue NOJyYEHHBIX MIACTUHOK 3Maiu B pacTBope NaOH KoHIeHT-
pauuu 20 MOJIb/N B yNBTPa3ByKOBOM BaHHE MPHM KOMHATHOM TemmepaType B Teue-
HUE 3-X 4acoB IJI pa3MArdyeHUs IEHTHHA.

4. TpoekparHasi MPOMBIBKA B IUCTUJUIMPOBAHHOMK Bojie B TeueHue 10 MUH.

5. IlpocymrBanue smany B BaKy yMe IPHU KOMHATHOM TEMIIEPAType B TEUEHHUE
CYTOK.

6. MexaHMuecKoe ynajeHle 0CTaTKOB AEHTHHA NP NOMOILY CTOMATOJIOrU-
yeckoro Oypa.

7. Pa3menbueHue 3MaiM B araroBoid ctymnke Ao pasMepa 3epHa 0,2-0,6 mwm.

8. Tpasnenue nopouika smanu B 20% yKCyCHOM KUCIIOTE B YJIbTPa3ByKOBOM
BaHHE NPU KOMHATHOI Temneparype B TedeHue 10 MUH B LEeNAX ylaleHus MeXaHH-
YEeCKM MHIYLIMPOBAHHbIX HA MOBEPXHOCTH 3€pEeH CBOOOJIHBIX PaJIuKajoB.

9. TpoekparHasi MPOMBIBKA B IUCTUJUNIMPOBAHHOMN Bojie B TeueHue 10 MUH.

10. [pocymmBaHue 3Maju B Baky yMe MPU KOMHATHO# Temreparype B Teue-
HYE NOJIyTOopa CyTOK.

J1ns npurotosieHus 06pasuoB rpynmnsl C Oblia NpUMEHeHa YCOBEPLUEHCTBO-
BaHHas METO/MKA NMPUTOTOBJIEHUSA, MPU KOTOPOW 0Opasell MeHblIe ToABepraeTcs
BO3[EICTBUIO HAarpeBa MpH paclnuIMBaHUM U 00jlee KaueCTBEHHO ynanseTcs OeH-
THH. [locnenoBarenbHOCTE ACHCTBUI TakoBa:

1. MexaHn4eckas O4MCTKa dMaJi 3y0a OT 3arps3HEeHUI U KapHO3HBIX Mopa-
JKEHHUH MPU MOMOILM CTOMATOIOrHYecKoro oypa.

2. OTneneHue KOpOHKU 3y0a OT KOPHs IpU MOMOLIY aIMa3HOIrO JUCKa.

3. MexaHnueckoe pa3MespieHe KOPOHKH Ha 3-4 Kycka B araToBOi CTYyTIKe.

4. Tpasnenue B pactBope KOH koHueHTpanuu 20 MO/ B yIbTpa3By KOBOi
BaHHe npu Temmneparype 60°C B TeueHue 6 4yacoB i ynajeHus JeHTHHA.

5. TpoekpaTHas MpoMbIBKa B TUCTUIJIMPOBAHHON Bone B TeueHue 10 MuH.

6. [TpocyirBanye 3Malu B BaKy yMe NMpv KOMHaTHOM TeMIeparype B TedeHue
CYTOK.

[TyHkTBI 7-10 aHAIOrMYHBI ONUCAHHBIM BbILLE.

Jlns 3anucu cnektpoB B UDM Mcnonb3oBanics cTaHIapTHBIA TOMOJWHHBIN
OIIP cnekrpomerp ERS-231 npoussonactea ['/IP X-nuanazona ¢ pe3oHaropomM
RSX-221, conpsKeHHBbI ¢ NepCOHANIbHBIM KOMMbIOTEPOM. [TapameTpel 3anucu
crieKkTpa ObLIK CeayroKUMU: YacToTa Moayaauuu 100 kI'1, aMnauTyaa MoayIsuuu
0,45 mT, CBY mowHoCcTh 13 MBT, KonmruecTBO npoxoxkaeHuit crekrtpa — 30. Tak-
’Ke MPOBOAMIIACk crieKTpoMeTpus o0pa3uoB rpymnmsl C B LleHTpe oXpaHbl OKpyxka-
tomeit cpensl GSF, ['epmanus, rae ucromnb3oBaics crnekrpomerp Bruker ECS106.
[TapameTpsbl 3anMcu criektpa: yactora monymsauuu 100 k[0, amMmniauTyna Mogyasuuu
0,15 mMT, CBY MomHocTh 25 MBT, KonuuecTBO MpoxokaeHuit cnekrpa — 40.

HccnenoBanne MHAMBULYallbHOM YyBCTBUTENILHOCTH 3yOHO 3Masu, MpoBo-
JMMO€ NPH MOMOLIHU 1000Ty4eHHs 00pa3LoB CTaHAAPTU3UPOBAHHBIM HCTOYHUKOM
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raMma M3y4eHus, 0a3upoBasoch Kak Ha aBTOPCKUX aHHBIX, TaK U Ha aHaju3e
6a3bl nanHbIx D[P cnektpomerpun UOM, rae conepkutcs nHPOpMaLys O U3yde-
HUM 3yOHO# 3Mann HaurHas ¢ 1995 rona. s ananu3a Obl 0ToOOpaHbl 00pa3isl,
U1 KOTOPBIX JIOTIOTHUTENbHOE 00JTydeHre MPOBOAMIIOCH 2 U OoJiee pa3 U3BECTHON
J1030i1 ¢ mocnenyroeil 3anucpbio cnekrpa. CKopocTh POCTa aMIUTUTYAbI C YBEIH-
YEeHHEM TOMIOLUIEHHON 103bl XapaKTepHU3yeT HHANBUAYaJIbHYO 4yBCTBUTEIIEHOCTD
oOpazua. [To aMnInTy1aM HECKOJIBKUX 00pa3LoB CTPOUIach KaTMOpPOBOUHAs KPH-
Basl, KOTOPasl XapaKTepHU3yeT CPEAHIOK UyBCTBUTEIBHOCTb MU K JOOOIYyUEHHUIO.
Poct OI1P-curnana ¢ noobiayuyeHrneM nokasaH Ha pucyHke 1, a npumep kamuOpo-
BOYHOH KPUBON — Ha pHUCYHKe 2.

2200 MTp

g

600,

HHTEeHCHBHOCTE CHIHATA

7 100

T T T T 1
2,015 2,010 2,005 2,000 1,995 1,990
g baxTop

Puc. 1. Ilpumep pocma unmencuenocmu DIIP cuenana ¢ doobnyuenuem obpazya.

HHTeH CHBHOCTE CHTHAIA
3P, oTH.ex.
.
&

T T T T T
-500 0 500 1000 1500 2000 2500

Moza pooduyuenns, mI'p

Puc. 2. IIpumep kanubposouroil kpugoil, uinocmpupyrowuii sagucumocms JIIP
cueHana 3yOHou SManu om nO2NIOUeHHOU O03bl.
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CKOpOCTh pOCTa aMIUIUTYIbI CUTHAJIA IPU T000IyYeHUH 3aBUCHT HE TOJb-
KO OT MHANBUAYaIbHON YyBCTBUTEIBLHOCTH MM, HO U OT METOAMK, UCIIOJIb3Yye-
MBIX TP MPUTOTOBJICHUN 00pa3LoB M 00paboTKe creKTpoB. [103TOMy OTAEIBHO
paccMaTpUBAINCh U3MEPEHHs, BBINOJTHEHHBIE 110 OJMHAKOBEIM METOAUKaM. B pe-
3yJbTaTe ObUIO TOTYYEHO TPH IPYMIbl JaHHbIX. CpeHue 3Ha4eHHUs! CKOPOCTH po-
CTa aMIUTHTYABI B KaXI0# M3 TPy ObUTH YCIIOBHO MPUHATHI 32 | ¥ B COOTBETCTBHE
C 3THM BC€ 3HAYEHUs 110 TPyIaM ObLIN MepecynuTaHbl B OTHOCHTENbHBIE SANHHLbI,
9TO MO3BOJIMIIO, HCKITIOYAs BIMSHAE METONNYECKUX Pa3NINinil, OObeINHUTH JaHHBIE
SKCIEPUMEHTOB [UTS aHAITH3a XapakTepa pacrpeaenaeHus kod(HIIeHTOB HHINBHU-
JyalbHOM YyBCTBUTENILHOCTH 3yOHO# 3Mau B MOMYIALMH.

JlooGnydeHune oOpa3LoB NPOM3BOAMIOCH HA CTAHAAPTHOM MEIULMHCKOM
o6opynoBanny OOIaCTHOrO OHKOJNIOTMYECKOTO IucnaHcepa. Mcronb3oBancs craru-
yeckuil ramma-Tepanepruueckuii annapar AIAT-C ¢ uctouHukoM Ko0ansT-60.

Pe3yabTaTsl

Pacnipenenenne MHAMBUyaTbHOM 4yBCTBUTEIBHOCTH 3yOHON 3Masu sxuTeneit
YpanbCckoro pernoHa XopoLlo ONMUChIBAETCs KPUBOI rayccoBa pacnpeneneHus (puc.3.).
[InpyHa TMHUK rayCCOBCKOTO pacnpenenenus cocrtapmia +8,5%. [TomyueHHble pesyiib-
Tarbl XOPOILO comlacytoTes ¢ naHHbIMKA CKBOpLIOBA ¢ coaBTopamu [1].

2

Puc. 3. Pazbpoc uyecmeumensnocmu 006pazyos
3YOHOU oManu K 00IyHeHUIO.
YyecmeumenbHOCHb HOPMUPOBANACH HA
cpeoHee 3HaueHue No Ka)cooil usmepeHHoul
napmuu obpazyos. Bcezo obcnedosaro 38
00pasyos 3y6HOI M.

Komrecreo ofipasuoe

&
!

To6 08 10 12 14
OTHOCHTAMEHA R HYBCTBHTEIbHOCTE
ofipastia ¥ of y<eHIz0

OlLieHKa ypoBHel (POHOBBIX CUTHAIOB A1 MCCIIENYEMBIX TEPPUTOPUIT Ypasibe-
KOTO perroHa rnokasasa, 4to o0pasibl Ipymnel A OTIMYAIUCh NIOXUM KaueCTBOM 3Ma-
JM 11714 Bo3pacToB 1oHOpoB oT 30 no 50 net. B pesynbrare, oTHOCHTENbHAS TOrpeL-
HOCTb U3MEPEHUI B 3TOM BO3pacTHOH rpynmne Obuia Bble 60%, 4TO HEe MO3BOJAET
CUUTATh PE3yJIbTaThl MPUTOAHBIMU I UHAUBUIYaJIbHBIX OLEHOK. [TomyueHHble naH-
HbIE TTO3BOJISIOT OLIEHUTB JIMILB OO [Uana3oH (OHOBBIX 103. s JaHHO# TpyTITsl
(hOHOBBIE 103b1 HACENEHNS B Bo3pacTe OT 16 no 77 neT nexar B quanazoHe 50-520mMIp.
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B rpynne B oTHOcHTENbHASA NOrPELIHOCTL BCeX U3MepeHuil cocrapsna 30%.
Jnana3oH n3mepeHHbIx 103 — 10-880 MIp B nrianasoHe Bo3pacTtoB A0HOPOB OT 10 10
73 net. B rpynne C oTHOCUTEeNbHAs MOTPEIHOCTh COCTaBUiIa B OCHOBHOM 20-25%.
JluanazoH U3MepeHHbIX 103 — 56-312 MIp B BozpacTHoii rpynne ot 49 no 90 ner.
Pesynbrarel uamepenuii ais rpynmsl B u C npuBonsatces B Tadnuie 2.

Tabnuya 2.
Pesynomamur DIIP pexoncmpykyuu ¢ponogeix 003 6 epynne B u epynne C
I'pynma B I'pynma C
[on poxaenus | Jlosa OT1P, mI'p | Owubka, mI'p |Fon poxaenus | Jloza OI1P, mI'p | Ownbka, mI'p

1982 10 50 1951 56 30
1968 30 50 1940 67 49
1972 35 50 1940 86 30
1980 35 50 1943 86 30
1988 40 50 1939 99 30
1970 50 50 1950 102 30
1984 50 50 1937 106 30
1930 70 50 1937 113 33
1986 80 50 1944 114 30
1950 85 50 1930 117 30
1961 85 50 1940 118 30
1977 85 50 1929 121 30
1987 85 50 1930 125 30
1949 100 30 1933 126 30
1984 100 30 1937 130 30
1950 115 35 1941 134 55
1985 125 38 1925 137 30
1987 140 42 1933 149 32
1951 145 44 1935 152 30
1972 150 45 1924 161 32
1960 200 60 1932 162 32
1965 200 60 1926 176 35
1947 210 63 1932 177 35
1950 215 65 1926 192 63
1962 230 69 1938 200 40
1943 297 89 1937 201 40
1939 310 93 1926 204 41
1961 335 101 1910 235 47
1925 395 119 1918 249 62
1960 500 150 1918 258 52
1942 565 170 1919 274 57
1958 605 182 1915 276 55
1972 615 185 1926 281 73
1925 880 264 1917 296 71

1920 313 63
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IICCIIEOBAHIE ®OHOBOT'O 1P CHI'HAJIA 3YBHOI IMAJIH HACEIEHHSL...

CpenHsis no3a ans Bozpacrta 65 net B rpynne B cocrasuna 360+70 mIp, B
rpynne C — 143140 mlp.

[ToBTOpHBIE M3MepeHHs 00pa3LoB rpynnsl C nokasaau XOpollyr BOCIPOU3-
BOIMMOCTb PE3yJIbTaTOB M3MEPEHUI Ha pa3Hoil annaparype. Ha puc.4 nokasana
KOppessuus Mexay u3MepeHusmu B nadoparopusx Mucruryra GSF n MuctutyTa
¢mukn meraymuio. Koaddumment xoppenaunu — 0,8. Koppensauuonnas kpusas
OMHUCHIBAETCS JIMHEHHOM 3aBUCHUMOCTBIO (1):

D, ,=0,8 (£0,08)*D,,. (1)
rae D, ., pe3yJbTar PEKOHCTPYKLMH 103bl B IHCTUTYTE hu3MKKM METAIIOB;
D, Pe3ybTaT peKOHCTPYKIUMK n03bl B MHCTHTYTE GSF.

400 —
—— D, AUB(H0.02)* D,
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ILosbl, H3MepeHHbie B DM,
I
- 1
5 =

50 4

Dira'Dse= 0.84720.21
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ILosbl, w3 MepeHHbie B GSF,
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Puc. 4. Koppenayusa mesncoy uzmepenusamu, npogeoeunvimu 6 GSF u UDM.

H3mepenus B nadoparopuu Muctutyra GSF B cpenHeM NpeBbILIAIOT U3Me-
penus B naboparopuu MHcTtuTyTa Qusuku metayuior B 1,19 pasa.

OO0cyxaeHue pe3yabTaToB

OueHeHHas Bapualys UHAMBUAYaJbHOIN UyBCTBUTEILHOCTH dMall, XapaK-
TepHas /Ui YpanbCKOil MOMy/IsALMH, MO3BONSAET YTOYHUTD MOrPELIHOCTD OLEHKU
OI1P no3 npu KCMoib30BaHUK METO/A KaIMOPOBOYHO# KpuBoi. Takum oOpa3zom,
norpewHocTs D[P 103uMeTpruuecKuX pesybTaToB, MOJyYeHHbIX 0e3 1oo0myye-
HUS, OTIpeNIeNAeTCs KaK MOrPeLIHOCThI0 U3MEPEHNHH, TaK U MOTrPEeLIHOCThIO KaJlno-
poBku — +8,5%.

Cpennee otHouenue DI1P no3bl, nomydyenHnoit 8 U®@M u B GSF cocrasuio
0,84+0,21. To ecTb cTaOMIBLHOM U IOCTOBEPHOI CUCTEMATUYECKOM MOTrpelIHOCTH
MeXy U3MEpEeHUs MU He 0OHapykeHO. TeM He MeHee puc. 4 TEMOHCTPUPYET, YTO
M3MEpEeHNUs B 1adOpaTopuu MHCTUTYTa PU3NKU METAIJIOB MPEUMYLIECTBEHHO He-
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IIPOBJEMbBI OTJAJIEHHBIX YKOIOT0-T EHETHYECKUX MOCJIEACTBHIL...

CKOJIBKO HMkKe u3MepeHuil B nadoparopuu GSF. D10 MOxkeT ObITb 00yCIOBIEHO
pasHuUel B KaJuOpOBKe HCTOUYHHMKA A0OOSyUEHHs, C MOMOLIbIO KOTOPOTo CTPOU-
JMch KanuOpoBouHble npsmbie. B UOM uctounuk 6611 0TKaaMOpoBaH Mo Bozxe, a
B GSF — no amanu. [TockonbKy noriouaromas cnocoOHOCTb 3Maly BbILLIE, TO U
pe3yabrarbl u3Mepenuit B GSF nomkHel npeBsiath pe3ynsratel MOM. Onnako,
Kak ObUIO MOKAa3aHO BbllIE, MHIUBUAYaIbHAs YyBCTBUTEILHOCTb 3MaIl MOXKET
BapbHpoBaTh B HHTepBaie £8,5%. A ommnbka DI1P u3mepeHuii B cpeqHeM cocras-
astet ans GSF 25%, ans UOM — 30%. Takum oOpa3oM, pasHHULA KaauOpOBKU
NEPEKPHIBAETCS IOTPELIHOCTBIO OJIy4aeMbIX PE3yJIbTaTOB.

CpaBHeHHE MOJIyYeHHBIX AMana3oHOB ()OHOBBIX 103 AJIS TPEX pazIMUYHbIX
TEPPUTOPUI YpalbCKOro peruoHa B Iuana3oHe BO3pacToB JOHOPOB oT 50 no 80-
TH JIET WUTIOCTPUPYET PUCYHOK 5. Ha pucyHke BepXHUE U HU)KHHUE TPaHULIb] CTOJI-
OIIOB COOTBETCTBYIOT MAaKCUMAJILHOM U MUHUMAJIBHOI BOCCTAHOBIIEHHOMW J03€ IS
JaHHOM TeppuTopuH. [OPU30HTANBHBIE JMHUU BHYTPH CTOA0LA COOTBETCTBYIOT
CpeaHeMy 3HaueHUIo (POHOBOI 103bl, MOACUNTAHHOMY MCXOAS U3 YpaBHEHUs JIUHEN-
HOM perpeccuu i Bo3pacta 65 netr. 13 pucyHKa BUJHO, YTO HUXKHSS FpaHMLA
JI030BbIX MAMa30HOB s BCeX TPEX rpymn NpuOIM3UTENbHO OAMHAKOBA, TOMAA KaK
BepXH:s rpannna GpoHoBeIX 103 A1 KpacHoTypsuHcka n Hinkaero Tarmna Bele,
4yeM 711 00pa3LoB C KOHTPOJbHBIX TeppUTOpHUid. [TpuunHaMu nogoO6HOro pacxox-
JIEHUs1 B OLIeHKaX (hOHA MOTYT SIBIIATHCA ClieAytomne GpakTopbl 103000pa30BaHMs:

paznaue 3HaueHNH POHOBBIX 03 AT PA3HBIX MO3ULIHIA 3y0OB B 3yOHOM pSIY;

pa3HULIA B MEAMLIMHCKOM OOCITY>KUBAaHUH CEJTLCKOTO M FOPOZICKOTO HAaceNeHus
(peHTreHosornyecKkrue 00cnenoBaHus).

WubIMK cnioBamu, B rpynnax A v B ucrnonb3oBaHbl 171 u3ydeHus 3yObl 6e3
ydeTa UX MO3UIHNH JTNOO0 MPUHAUICKHOCTH K TOI W WHON (QyHKIIMOHAIBHO
rpynne. Kak 0bu10 nokazano B padore CKBopLioBa ¢ coaBTopami [1], cpeaHue 3Ha-
YEHUs! HAKOTJIEHHBIX ()OHOBBIX 103 332 OAMHAKOBbIH NEPHOI BpEMEHH IS pa3iny-
HBIX HOMEpOB 3y00B oTin4arTcs. OCOOeHHO OobLIOe OTIMYUE aBTOPbI HadIOaa-
JIM MEXKIY KJIbIKaMU U MoJispaMi (~ B 4 pa3a 103a Ha KJIbIKax BbIlIe A03bl HA MO-
nsapax). Kpome Toro, JKuTenu cesibCKOi MECTHOCTH ropaszio pexe MOoABEeprarTcs
PEHTIEHOBCKOMY OOTyU€HHIO, MPUMEHAEMOMY B CTOMATOJIOMMUYECKON MpaKTHKe, a
TakK ’Ke MPU YePernHO-MO3rOBbIX TPaBMaXx.

CormocrasiieHne pacmnpeneneHuii poHoBsIx 103 B rpymmax B u C (puc. 6)
MOJIHOCTBIO MOATBEPIKAAET BbICKA3aHHbIE HAMU MPETION0KEHUs O MPUPOAE pas3iiu-
4yuii B pacCMaTpUBAaEMbIX JO30BbIX AUANA30HaX.

BuaHo, 4TO U B TOPOACKO# U B CENbCKOI rpyIne OCHOBHOE KOJIMYECTBO (o-
HOBBIX J103 JIeKUT B Auana3one MeHee 300 mI'p. Ho npu 3toM, B rpynne C 60/bLIKH-
cTBO (pOHOBBIX 103 HaOMOaeTcs B auanazoHe 100-200 mIp (54%). [{o3el cebimte 400
MIp B npuHLMNEe He ObUTK 3adukcupoBaHbl. B rpynne B no3el 1o 300 mIp pacnpe-
JIeNIIINCE MIPaKTUYeCcKH paBHOMepHO. W ecri Harmune 18% 3HaueHHit ()OHOBBIX 103
MeHble 50 MIp oObsicHseTCs HamMureM Bo3pacTHOM koroptel 10-30 jet, koTopas
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Puc. 5. Cpasnenue 0ouanazonos (poHoswix 003 0151 mpex meppumopuil
Vpanvcrozo pecuona. /[uanazon eéozpacmos oonopog 50-80 nem.

orcyTcTByeT B rpynne C, To paBHOMEPHOCTb paclpeesieHns 103 B TpeX APYyTrux
JIMana3oHaX MOXKET OBbIThb CBSi3aHa TOJIBKO C Te€M, 4TO B rpyniy B He nuddepenun-
poBaHa 1o HoMepaM 3y0oB. TakuM 00pa3oM, pa3HULA B OLEHEHHBIX CPEIHUX 3HAUE-
HuUsAX (POHOBOM 103kl 1 Bo3pacTa 65 net, cocraBupiuas 217 MIp He MOxkeT ObITh
MHTEpPIPETUPOBAHA KaK pealbHas pa3sHuLa B popMHUpoBaHUU (OHOBOTO CHTHANA Ha
Pa3IMYHBIX TEPPUTOPUAX BHYTPH YpajbCKOro peroHa. Takum oOpa3oM, BBIBOA O
CXOICTBE WM paznuuuu GoHOBBIX ypoBHei DITP curHaaoB MOryT ObITh KOPPEKTHbI-
MH, TOJIBKO MIPY MCCIIEIOBAHUAX OIMHAKOBBIX HOMEPOB 3y0OB.

Kpome Toro, B pesynbrarax, NoJlydeHHbIX U1 Ipynnbl B umeercs ewe onHa
xapakTepHast 0cobeHHOCThb. Tak ke kak u B rpynne C MUHUMaJIbHOE KOJIMYeCTBO
(hoHOBBIX 103 nexuT B quanazoHe 300-400 MIp, OTCyTCTBYIOT pe3ysibTarhl B q1a-
na3oHe 400-500 mIp. Ho B ominune OT BLIOOPKH CENIbCKUX JKUTENei 30ech Haluko-
nmaetcs 15% o3, npesbimarommx 500 MIp. DTOT (haKkT CBUAETETBCTBYET O HAJH-
YUK 00pa3LoB, UMEIOIIMX MOMUMO CUrHaja, cOpMUPOBAHHOIO €CTECTBEHHBIMU
(hakTopamu, KOMIIOHEHTY PEHTI€HOBCKOTO MEIULIMHCKOTO 00TyueHus. Takum 00-
pa3zoM, B DI1P-n03uMeTpuuecKruX UCCIEN0BaHUAX FOPOICKOrO HACEEHHs CIeayeT
MPUHAMATh BO BHUMaHUe aHaMHe3 MallMeHTOB CTOMATOJOTHUECKUX KIIMHUK.

HccenenoBanue 3aBUCUMOCTY HAKOIUIEHUS (POHOBOIO CUrHaIa OT BO3pacTa A1
rpynnsl B nokazano, yto naxe npu HenuddepeHLMpoBaHHOM Moaxoze k coopy odpas-
LIOB CYLLECTBYET OUEBUIHOE BO3PACTaHUE CUTHAIA C BO3PACTOM AOHOpa (puc. 7). Pe-
3yJBTaThl NPUBOAATCS 0€3 yueTa 1030Boro nuanasona cebiie 500 mIp. OnHako, cpo-
K1 (pOPMUPOBAHUS 1151 3yOOB paziuiHBIX (PYHKIMOHAIBHBIX TPYIITT MOTYT 3HAYMTEILHO
omnyarbes. Tak, comtacHo bakaHoBy [3], Hauano MUHepanM3alMu pa3HbIX 3y00B
MOJKET OTIIMYaTkes Ha § JieT. Takum 00pa3oMm, KOppeKTHee B aHaIM3e BO3PACTHOM 3a-
BHCHUMOCTH HCTIOJB30BaTh JIMOO OHOPOIHBIE IO HOMEPY 3y0a BEIOOPKH, JIMOO0 HCTOb-
30BaTh BO3pacT 3y0a, pacCUMThIBAs €ro ¢ MOMEHTA Havyasla MUHEepann3aLuu.
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Puc. 6. Pacnpeoenenus ghonosbix 003 6 ucciedyemvix meppumopuaibHoix
epynnax: a) epynna B; 6) epynna C.
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Puc. 7. Bospacmuas 3a6ucumocnms HAKONIEHUA YOHOBO2O CUSHANA
(no pesynemamam ucciedosanuil 6 cpynne B).

Jlns vccnenoBaHHOR OHOPOAHOM o HoMepy 3y6a rpynmnsl C U u3MepeHuii
(hOHOBBIX 103 U1 Pa3IMUYHBIX HOMEPOB 3yOOB >KUTENEH CeIbCKOH MECTHOCTH
VYpaibCKOro peruoHa, NpoBeIeHHbIX paHee B 1adoparopuun MM noctpoeHa 3aBu-
cUMOCTb ()OHOBOI# 103bI OT BO3pacTa 3yda C MOMEHTa Hayajia MUHepau3auuu (puc.
8). Bcero Ha pucyHKe mpencTaBieHbl pe3yibTarbl 52-X uaMepeHuid. B kauectse
HEOMpeIeIEeHHOCTH OLIEHKH MPUHAT J0BEPUTENbHBINA 95% -Hblil MHTEpBaJ.

VYron Haki0Ha NpPsAMOM, anMpOKCUMUPYIOIEH BO3PacTHYIO 3aBUCHUMOCTb,
cocrasun 3,2+0,5mI p/rox. Cpennss GoHOBas 103a B MHTEpBase BO3pacToB 3yO0B
oT 40 mo 65 neT c MOMeHTa Hayaja MUHepaau3auuu coctasuia 129+30 mlp, B
unTepBane ot 65 1o 90 ner — 190+40 mIp. bonee neranbHOE pa3dueHue uccie-
JlyeMOH KOrOpTbl Ha BO3PACTHbIE IPYIIIbl HE UMEET CMbIC/IA U3-3a BBICOKOH UHIU-
BHlyabHOM BapuabesnbHoCcTH (poHOBBIX DI1P 103.

1
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— HCCJIEOBAHHE ®OHOBOT'0 1P CHIHAJIA 3YBHOIT IMAJIN HACEJIEHUIAL... —

3MNP nosa. Mo

BospacT 3y6a ¢c MoMeHTa Ha4ana
hopMUpOBaHMA, neT

Puc. 8. Bospacmuas 3asucumocmo ¢ornosozo cuenana ons epynnoet C
(1-e epxnue monaput).

BoiBoabl

WHnauBuyanbHas 4yBCTBUTEIBLHOCTh 3Majv BapbUpyeT B npenenax +8,5%.

CpaBHeHue pe3ynbraToB uaMepenuit B GSF u UOM nokazano ux xopouryro
cxonumocTb. OnucaHa cucTeMaThyeckas MorpeHOCTb Pe3yJIbTaTOB U3MEpPEeHUH
JIBYX JTaOOpaTopuii.

®doHoBas 1032 Ha HMAJIM UMEET SBHO BBIPAXKEHHYIO BO3PACTHYIO 3aBUCH-
MocTb. CKOpOCTh HaKkoMmjieHUs GOHOBOrO CUrHaja B MHTEPBaJe BO3PACTOB 3MaJlU
ot 40 o 90 net oueHena kak 3,2+0,5 mIp/roa.

[Monyyen nnana3oH 3HaueHUi HOHOBBIX 103 U1 Ypasbckoit nomyssuuu. OH co-
craBui1 50-300 mIp mns cenbekux xureneid 1 50-900 mIp 11 ropoACKoro HaceaeHus.
IMpuuem no3bl cebliie 500 MIp 00yC/IOBIEHBI CKOPEE BCETO MEAULIMHCKUM PEHTTEHO-
BCKUM oOiyueHreM. CrienoBaresibHO, B PETPOCNEKTUBHOM O3UMETPUH HEOOX0AUMO
YUUTBIBATH aHAMHE3 JOHOPOB, UTO OCOOEHHO aKTyallbHO [UI FOPOICKOIO HACEIIEHUs.
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INPOBJIEMA OHEHKH 310POBb OKPY)KAIOH.IEI‘/‘I“
CPEJAbI U PETMOHAJIBHBIN ®EHOI'EHETUYECKHUHU
MOHUTOPHUHI'

A.I'BacuibeB, U.A.BacunbeBa
Huemumym sxonoecuu pacmenuii u scusomuvix YpO PAH, Examepunbype

XopouIo U3BECTHO, YTO COCTOSHHUE OKPY KAIOUIEH CPENbl BO MHOTHX MPOMBIIL-
JIEHHO Pa3BUThIX palioHax Ypasa He ABJseTCs OnaronpHUATHBIM JUTs 30pOBbS Hacele-
Hus. B mepByto ouepenib 3T0 paiioHsl, MOJBEP/KEHHbIE CUIEHOMY TEXHOT€HHOMY 3ar-
PA3HEHUIO TSLKENIBIMU MeTaUIaMU, GTopuIaMy, IpodyKTaMU HehTeXUMUUECKO nepe-
pabOTKH, MECTULMAAMH, XJIOPOPraHMYECKUMH U MHBIMU OMACHBIMU MOJITIOTaHTaMU.
Oco0yto 0MacHOCTb MPEICTABIAIOT PaiiOHbl, 3arpsA3HEHHbIE paIUOHYKIHIAMH.

B HacTrosiee Bpems pa3paboTaH AOCTaTOUHO OOMBILION apceHan METOI0B
JUIS BBIABIICHHS d(dexTa pa3nuuHbIX BO3ACHCTBUI HA COCTOSHHE OKpYXKaroIIeit
cpensl [1-5 u ap.]. [Ipu 3ToM OCHOBHAas npobieMa COCTOUT B MOBBILIEHUU UX (-
(DEeKTUBHOCTH U IOCTYMHOCTH JIsl LIMPOKOTrO NPaKTUYECKOTO UCTIONb30BaHHUSI.

B MOoCJIEAHEE BPEMA MHOT'O MUIIYT O HGO6XO,ZLI/IMOCTI/I CO31aHUA UHTETPAJIb-
HBIX METOJIOB OLIEHKU COCTOSHMS MPUPOIHON Cpesibl UM 00 OLIEHKE 310POBbsA Cpe-
nel [6-8]. B.M. 3axapos [8], roBopst 00 3Toit mpobieme, cripaBeyIMBO 3aMevaerT,
4TO MOJAEPKAHUE 310POBbs CPEbl B IEPBYIO OUepeab HEOOXOAUMO 1l obecre-
4YeHMs 3110pOoBbs uenoBeka. [Ipobnema obecredeHus 310poBbs OKpysKatoLleil cpe-
JIbl CBSI3aHA B NIEPBYIO OYepelb C KOJIOrUeil yeaoBeka kak OMOI0rH4ecKoro BUIa.
HecoMHeHHO, UTO 9KOJIOTHs YelOBEKA BO MHOTOM OMpeneNseTcs MeAULHHCKO
npo0aeMaTUKOd, HO «OMO3KOJOTMYECKHE aCHEKThl HKOJIOIUU YeJIOBEKa», €CIU
MOKHO TaK BbIPA3UThCs, HE MEHEE BaXKHBI.

bonblioe BHUMaHKe Ha MpoONieMy OLEHKH 30pOBbs Cpeibl oopariuaeT LieHTp
sKonorudeckoil nonuruku Poceuu. lupexrop Llentpa B.M. 3axapoB B kauecTBe OC-
HOBHBIX CTPaTernuecKHX 3a7ad peleHus npoonaemsl onpenenser cieytoumue [8]: 1.
KOHLENTyaslbHas pa3paboTKa MOHATUSA 310POBbs CPEIbl KAK OCHOBBI JUT 00eCeueH s
3710pOBbs UEIOBEKa; 2. pa3paboTKa KPUTEPUEB U €MHOI CUCTEMBI OOeCHeueHH s 3110-
POBbs Cpenibl; 3. OLIEHKA SKOJIOTMUECKOro pUCKa U ylepoa 310pOBbIO UEI0BEKA 10
COCTOSHUIO 300POBbsI OKPY>KArOLLEH Cpe/ibl, BKJIKOUasl pa3pabOTKy OLIEHOK U HOPMATUB-
HO-MpaBOBOIi 0a3bl A7is 0OecreueHus 310POBbs cpelbl. Pelenre STUX cTpaTernueckux
3a/1a4 MO3BOJIMT HAKWTU 3KOJIOTUUECKU ONPaBIaHHbII OanaHc MEKIy UHTEpECaMU XO-
39/CTBEHHO eATEIbHOCTH U KOJIOTMUEeCKOl 6e30MacHOCThIO HaceneHus [8].

IpoBeneHye MHTErPabHOM OLEHKU KaueCcTBa Cpelbl U 00eCreueHUe NOCTOSHHOTO
KOHTPOJIsl 32 €€ COCTOSTHUEM, [TOITOMY, ABMSETCA y3/0BO# 3a/1aueii Ha Bcex JTarnax opra-
HU3aLUK PaLMOHATIEHOTO MPUPOONONB30BaHKs T 0OecrieueHns yCTOHUMBOro cylie-
CTBOBAHMS YeJIOBEKA U 0OlecTBa. Peanu3aiys 0CHOBHBIX MPUHLUIOB MOINEPKAHMSA
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TaKOro yCTOMYMBOIrO pa3BUTHs HA MPAKTHKE MPEANoiaracT Haauuue o0parHoi CBa3u O
COCTOSHUM OKpY>KarolLlel cpezibl B OTBET Ha Kayk/Iblii LIar BCe BO3PACTarOLIEro aHTPOro-
TeHHOTO BO3/IEIICTBHSA Kak B NIOOATLHOM, TaK M B JIOKAIbHOM MacluTade. XOpOLIO MOHAT-
HO, UTO JUTsl IPAKTUIECKOro 00ecreueH s Takoii 0OpaTHOi CB3u HEOOXOAUMA OpraHu-
3alMsi MOHUTOPHHTA CPEJbl, T.€. MPOBENEHNE BCECTOPOHHET OLIEHKM COCTOSHHS OKpYKa-
IOILEH cpeibl Ha BCEX dTanax (0T IUIAHUPOBaHUs 0 NMPAKTUYECKOH peanu3alun) Bcex
BHUIIOB MPUPOJIONONB30BATENBCKON AeATeNbHOCTH. [Tpy 3TOM crelyeT OTMETHUTb, UTO
HECMOTps Ha BAYKHOCTb XUMHUECKUX 1 (PU3HUIECKHX aHATH30B, 00ECTICUMBAFOLIIIIX MOy~
4eHre 6a30BOi MH(OPMALNK O KOHLEHTPALNH MOJUTFOTAHTOB B cpefie U (DI3HYecKOit
crieuurKe AeHCTBYIOLINX HEraTUBHBIX (haKTOPOB, GHONOrHYecKas OLIEHKA KauyecTBa
HPUPOIHON Cpefibl, T.6. OUOIKOIOrMUECKUI MOHUTOPHHE, OKa3bIBAETCA NPUOPUTETHOM [4-
5]. D70 CBA3aHO C TEM, UTO JIMILIb OMOIKOOTMUYECKUI MOHUTOPUHT MO3BOMISET MOTy4aTh
UHTErpallbHbIe XapaKTepUCTUKU KaueCTBA CPEbl U JaBaTh PE3YJIBTUPYIOLIYIO OLEHKY
TOTO B Kakoil Mepe 3Ta cpefja MPUroaHa Jjisl AKU3HU YelloBeKa, KOoTopblil B Ouonoriyec-
KOM OTHOLIEHHH CaM SBJIAETCs YacThIo KUBOH mpupozpl [9].

[ToMMMO OLIEHKU HEMOCPEACTBEHHBIX OUOIKOIOTMYECKUX U MEAUKO-OUOII0-
IFMYECKUX MOCIEeACTBUI aHTPOMOTeHHbIX BO3/IefICTBHII, HEOOX0MA MPAKTHYEC-
Kasi OpraHu3anys CJIeKeHUs 3a €CTECTBEHHBIMU IPE0OPa30BAHUAMU U U3MEHEHU-
SAMH B COCTOSIHUM OKpY2Karolleil cpepl. BakHOCTb MpoBeneHNs TAKOro MOHUTO-
pHHra onpeaesseTcs TpeMs OCHOBHBIMU NPUYMHAMU: @) HEOOXOAUMOCTBIO OIle-
paTUBHOTO MOHMMAaHUS OOLIMX TEHAEHUMH B U3MEHEHUU cpenbl (yXyaweHue /
yJyulieHue); 6) CTpeMJIeHUEM BBISIBUTE OTHOCUTEJIbHYIO POJIb U yAENbHBII Bec
€CTECTBEHHBIX [TPOLECCOB U3MEHEHUS CPEJlbl [I0 CPABHEHUIO C AHTPOIOIE€HHbIMUY;
B) 3ajaueil MogyyeHus: MHTEerpaibHOM OLlEHKM KauecTBa CPeibl U e COCTOSHUS B
KOMIIJIEKCHOM I'paaueHTe Bo3aelcTBuii [5].

BaKHbIM MOMEHTOM HpPU OpraHU3alMyd MOHUTOPUHIA SBISETCS 1yBCTBU-
TENbHOCTb MOAXO0B, MPUMEHSIEMBIX ISl OLIEHKH COCTOsHUA cpenibl. OMBIT co0-
CTBEHHBIX UCCIIEIOBAHUI aBTOPOB U UMEIOILUECS B HALLIEM PACHOPSKEHUU JIUTE-
paTypHble 1aHHbIE MOKa3bIBAIOT, YTO JOCTATOYHO YyBCTBUTEJIbHBIM MHTErpallb-
HBIM MTOJXOJOM SBJIAETCS ()EHOTeHETHUECKHI, OCHOBAHHBIN HAa TOMYIALHOHHOM
(eHeTnueckoM ¥ MOp(OreHeTUYECKOM aHash3e, TEOPETUUECKUX JOCTHKEHHUAX
SMUTEHETUKH U, COOCTBEHHO, ()EHOreHETUKU U OMOJIOTUH pa3BUTHsA. Pa3BuBaeMble
MOAXOAbl HALEJIEHbl Ha JajbHelllee UCIO0Ab30BaHUE NIPH Pa3pabOTKe CUCTEMBI
00BEKTHBHOMN 3KCIPECC OLEHKU COCTOSHUS 3[0POBbs Cpeibl, OMpeAeneH e My-
OMHbI 00HAPYKEHHbIX U3MEHEHUN U MPOTrHO3UPOBAHUE HAMPABICHHOCTH BbISB-
JIEHHBIX TEHJEHUUH Ha OCHOBE TPAAMLIMOHHBIX U OPUTHHANBHBIX METOOMK 6e3
3HAUUTEJIbHBIX MATEPUANIbHBIX 3aTpaT. Pa3pab0Tka KOHKPETHBIX METOJOB OPUEH-
THpOBaHa Ha AaibHelmee 3gdexkTuBHOE MCMOMB30BaHNE TPH HOPMHUPOBAHUH
AHTPOTMOTEeHHBIX HArpy30K Ha YKOCUCTEMBI, Ha YCTAHOBJIEHHE KOHTPOJIS 3a SKONO-
FMYECKOM CUTyalMell B pa3IMYHbIX PETMOHAX Ypaljla U B KOHEUHOM UTOre obec-
NeYeHue 300POBbs MPUPOAHON Cpesibl sl COXpaHEHUs 310POBbS HAaCEeNeHMs.
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Hcxons u3 coBpeMeHHbIX 00muX TpeOOBaHUil K OpraHu3alii MOHUTOPHHTA,
cuctemMa (peHOreHeTHYeCKOro MOHUTOPUHIA I0MKHA ObITh OTHOCUTENILHO MPOCTOM U
JIOCTYIHO#, 4TO MO3BOJHUT €if OBbITh ONepaLlOHAILHBIM HHCTPYMEHTOM, IOMYCKAIOLLIMM
LIMPOKOE MPAKTUUECKOE HUCIMOJIb30BaHNE. XOPOLIO U3BECTHBI MHOTHE COBPEMEHHBIE
MOJIEKYJIIPHO-OMOIOrMUECKUE TECThI, UCMOb30BaHUE KOTOPBIX 3aTPyIHEHO Ha Mpak-
THKE U3-32 UX BBICOKOH TEXHOJIOTUUECKOH CIOKHOCTH U BBICOKOM CTOMMOCTH TpOLIe-
nyp aHanu3za. [1o 3Toii npuunHe Beerna CyliecTByeT BOMPOC O TOM, Hellb3s JIM MOJTy-
YUTb aHAJIOTMYHbIE Pe3yJIbTaThl OoJiee JOCTYHBIMU METOAAMM.

Mertonbl mpoBeneHus peHOreHeTH4eCckOro MOHUTOPUHTA, UCXOS U3 U3BEC-
THBIX K HACTOSILLEMY BPEMEHU TPeOOBaHUM, IOMKHBI YIOBIETBOPATH CIEAYIOLIUM
KpUTepusaM: a) 00naaarb BHICOKOH YyBCTBUTENIBHOCTBIO K BBISBJIEHHIO CaMbIX Ha-
YaJibHBIX CIIBUTOB B 3KOCUCTEME; 0) MHTErpajlbHO XapakTepu3oBaTh Haubosee Bax-
HBIE MapaMeTpbl OpraHu3Ma M MOMYJSILUM; B) Hecrenu(uieckn pearupoBarb Ha
BO3eiicTBUE JHOOBIX HEraTUBHBIX IKOJIOTMUECKUX (aKTOPOB; I') JOMyCKaTh Jado-
PaToOpHYIO MPOBEPKY 0OHApPYKEHHBIX B €CTECTBEHHOM cpene 3¢ deKToB; 1) AaBaTh
BO3MOYKHOCTb 00HAPYKUTh 3P (EKT MmociieneiicTBUs HeraTHBHBIX aHTPOTIOT€HHBIX
U cpenoBbIX (JaKTOPOB, a TAKXKe JAOMYCKaTh BO3MOKHOCTD MOTyUYeHUs MHGopMauun
0 MO3UTHUBHBIX M HEraTHBHBIX CABHIrax; €) IOMyCKaTh MIMPOKOE MCIOJIb30BAHUE
6narogaps AOCTYMHOCTH U HEBBICOKOH CTOMMOCTH aHaJUTHUYECKUX MpPOLEnyp.
Vcronp30BaHue STUX KPUTEPHUEB TIO3BOJIMT MOJYYUTh HAIEKHYIO CHCTEMY (eHO-
reHeTUYeCKOT0 MOHUTOPHUHTA JJIs1 ONIEPaTUBHOM, MHTErpabHOM, OMOIOTHYECKU
OPUEHTUPOBAHHOM OLIEHKU COCTOSIHUS SKOCUCTEM U €€ OTHENBbHBIX TPOhUUECKUX
Lenei, KoTopas 00ecrneunT paHHIO TUArHOCTUKY JIFOOBIX HEraTUBHBIX WIIM MO3U-
THUBHBIX U3MEHEHUI OKpY KaroLlel cpespl.

B nocnennue roapl NOSBUIIOCh MHOTO MCCIIEI0BAHUMN, OCBAIIEHHBIX UCTIONbB30-
BaHHIO ()eHOMeHa (UTyKTyUpYIOILeii aCHMMETPUN AJTETEPHATHBHBIX U KOJIMYECTBEHHBIX
MPU3HAKOB NP SKOJIOMMYECKOM MOHUTOPUHIE MPUPOIHBIX MomyJisiumii [6,10-12 v ap.].
I[Mon ¢mykTyupyroLieit acuMMeTpueit OuaTepaibHbIX MPU3HAKOB OOBIMHO MOpasyMe-
BAaeTCs CJTy4aiiHbI XapaKkrep MposBIEHHUs MPU3HAKOB HA Pa3HbIX CTOPOHAX Tella 0COo-
Oeit unm meramepos [ 13]. Ha akcriepyiMeHTaIbHOM M €CTECTBEHHOM Marepuasie ObLIo
MOKa3aHo, uTo QIyKTyupyrowas acuMmeTpus (PA) MOKET paccMaTpuBaThcs B Kaue-
CTBE CBOEOOPA3HOro MHAMKATOpa Hecrneurduueckoii pa3danaHCUPOBKY pa3BUTHs, Xa-
PaKTEPU3YIOLLETO COCTOSIHUE TIOMYJIALMN KaK B LIEJIOM, TaK U MO OTAENbHBIM (pyHKLH-
OHaJIbHBIM rpymmam [14]. B.M. 3axapoBy [6] 1 MHOT'HM €ro rocjienoBaressiM yaajlioch
YCTaHOBUTB, YTO TOBBILIEHNE (UTYKTYyUpYIOLIEH aCHMMETPUH Ha IPYTITIOBOM YPOBHE
yKa3bIBaeT Ha AeCTaOMIN3ALMIO MPOLIecca pa3BUTHs B MOMy/ALMU. Jlectadunnzanus
pa3BuTHs HaOmomaeTcs OObIYHO YK€ Ha OTHOCUTEIbHO HU3KOM YPOBHE CPEIOBBIX
HapyILEeHHUil, KOTOpbIE elle HE CBA3aHbl C HEOOPaTUMbIMU U3MEHEHUSMH B TIOMYJIALIM-
ax [6]. DTo nmo3BonseT ucnone3oBarh PA Kak UHAMKATOP JaKe HE3HAYUTENIBHBIX OT-
KIIOHEHUIi TapaMeTpoB cperibl OT GOHOBOTO COCTOSTHUSI, KOTOPBIE ellle He IPUBOIIT K
CyLLECTBEHHOMY CHIKEHHIO KU3HECTIOCOOHOCTH 0CO0eii.
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HauGonee oOwmuii myTh aHanu3a ABJAEHUA A€CTa0UIN3aLUK Pa3BUTUS 0CO0ei
B MOMYNALMH U OTIEJBHBIX €€ (yHKLIMOHATBHBIX IPYIII C Halllel TOUKU 3peHus co-
CTOMT B Clieflytolleil MoCeA0BaTeNbHOCTH MPUMEHEHHs TMarHOCTHYECKHX OLIEHOK:
1. n3yuyeHue criekTpa MOp(OreHeTHIeCKnX adepparyii 1 ypoucTB B MOMYIISALHAX 10~
MMHHPYIOLIMX BUJIOB; 2. aHAU3 MUT€HeTUYECKOH H3MEHUMBOCTHU MOMYIALUM, CBA-
3aHHOM C SBNEHUEM (ITyKTYHPYIOLIeH aCHMMETPUH, Ha TPPUTOPUSIX PA3HOIT CTEIeHH
HapyLIEHHOCTH: a) ONpeeNieHne TMHAMUKK YacTOT MOp(oreHeTUUeCcKUX abeppauuii
BO BpeMeHH; 0) OIleHKa YPoBHS An((epeHIPOBAaHHOCTH OCENIEHNI OPraHN3MOB Ha
TEPPUTOPHAX PA3HOI CTENEeHU Aerpajaluui; 3. HHTErpaubHas OLEHKA NOMy/IALUOH-
HO-()eHOreHEeTUYECKOM CTAOUIBHOCTH UHANBUAYATbHOTO Pa3BUTUS OPraHU3MOB Ha
OCHOBE TIPOSIBJICHHIT (PITyKTyHpyIOIIel acCHMMETPHH OMTaTepaIbHBIX CTPYKTYp: a) U3~
MepeHHe aucnepcuu GIyKTyupyrowieii aCuMMeTpHHU KONMUYECTBEHHBIX PU3HAKOB; 0)
OLIEHKA YPOBHS MHAMBUIYalIbHBIX abeppalinii MopdoreHesa B paciere Ha 0co0b; 4.
U3y4yeHHe BO3MOYKHBIX OTAANEHHBIX MOCIEACTBUI XPOHUYECKOTO IeHCTBUS MOJLITIO-
TaHTOB, BKJIFOUas JeHCTBHUE paJHaliy B MAIIbIX 103aX, HA YPOBHE SMUI€HETUUECKHX
3¢ hexToB HapymeHNS HOPMATIBHOTO TIPOTEKAHUS WHANBUIYATbHOTO PA3BUTHSA Y
MOJENBHBIX MHIMKATOPHBIX BUOB; 5. MPOBEAEHUE JTOKAIBHOTO (DeHOreHEeTUUECKO-
TO MOHHUTOPHHTA, BKJTIOYAs OPraHU3aLUIO ()OHOBOTO, TPOCTPAHCTBEHHOTO U BPEMEH-
HOTO KOHTPOJIA 32 MOJENbHBIMH HHANKATOPHBIMU BUIAMH.

[NocnenoBarenbHOCTb AUArHOCTUUECKUX OLEHOK IIOCTPOEHA TaKUM 00pasoM,
YTOOBbI OTPA3UTh CTENEHb U YPOBEHb HAPYLIEHHOCTH CPeibl, UHTErPallbHO BO3MEH-
cTByOIIEll Ha pa3BuTue ocobu. Hanbosee BeipaxkeHHbIe, MyOOKHEe HapyIIeHHs
cpeabl 3aTparuBatoT HauboJiee CyLECTBEHHBIE U PaHHUE 3Talbl MOp(OreHesa, a
TaKKe OKa3bIBAIOT MpsMoe Bo3/eiicTBHE Ha ()EHOTUI Pa3BUBAIOILEroCs OpraHu3Ma
(o mpUHLUIY «0K0ra»). Bropoii u TpeTuii OI0KM MHAUKALUY OTPAXKAOT HE TOJIb-
KO CUJIbHbIE BO3AEHCTBYA, HO U TaKH€, KOTOPBIE EILE HE CKa3bIBAOTCSA KaTacTpou-
4eCKUM 00pa3oM Ha COCTOSHHMHU KM3HECIOCOOHOCTU 0cobOeil, HO MpU YCUIIEHUH
MOTYT HOCUTb CyOBUTAJIbHBIH U Jake cyOneTalbHblil xapakTep. Hanbonee BaxxHbI
JIBa MOCNEHHUX 3Tara, MO3BOJAIOILMX OLEHUTh OTAAIEHHbIE MOCIEACTBHS JUTHTEb-
HOTO IeHCTBHS MOJUTIOTAHTOB Ha TMpoliecc Mop(oreHe3a y MOAENBHBIX BUIOB (Ha-
npUMep, MIEKOMUTAIOIIHX), YTO MOXKET OBITh MCMOIBb30BAHO IS MOCTPOEHHUS TOK-
CHKOJIOTMYECKOH MOJIeNTH NOMyNALMU YeJoBeKa.

Cnenyer NOAYEPKHYTh, YTO ()EHOIEHETUUECKUI MOHUTOPHUHI BKJIIOYAET B
cebs MpoBeAeHNE OLEHKU COCTOSHUS CPeJlbl Kak B MPOCTPAHCTBE (BbIABIEHUE pa3-
Maxa ()eHOreHETHUUECKUX Pa3IUUUil MeX 1y HaceJeHUEM pa3IUuHbIX MECTOOOU-
TaHMii), TaK U BO BpeMeHHU (omnpeJesieHHe U3MEHEeHUIl B COCTOAHUM HaceneHus
JKUBOTHBIX B OTHOM MECTe). DTOT MOAXO0] MO3BOJIAET TAKKe 00eCIeYnTh BO3MOXK-
HOCTb ONEPATUBHON PErucTpaluy OTKIMKOB OKPY>KaroLlel cpeabl HE TOJbKO Ha
yCUIIEHHE, HO M Ha CHIJKEHUE CTEeNeHH HeONaronpuaTHOro BO3AEHCTBHS, T.€. Ha
[O3UTUBHBIE CABUTHU [5]. DEeHOreHeTUYECKU MOHUTOPUHT MOXKET MO3BOJIUTh
pelnTh MHOTHE aKTyasbHble SKOJOTMUECKUE 3a7auM, BKIIouas orpeneleHue
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s dexra mocneneiicTBUA pa30BOTO BIMSHHSA TOTO WX HHOTO CHIIBHOTO TEXHOTEH-
Horo (akTopa Ha 3KOJIOTHYecKUe CBOHCTBA MOCIeAYOIUX MOKOIEHUI OpraHus-
MOB, a TaK)Ke yCTaHOBJI€HHE caMuX (aKTOB aKKyMYJSLUH U3 TIOKOJIEHUs B MOKO-
JIEHWE YPOACTB M IPYTMX HEONaronpusATHBIX OMOJOrHYECKUX 0COOEHHOCTEH,
CHIXKAIOLIMX OOLLYIO )KU3HECTIOCOOHOCTh MOTOMKOB, IPU XPOHUUECKOM BO3MIEH-
CTBUM PEareHTa Ha MOMYJALUI0 B OTHOCUTEIbHO MajbIX 103aX. M3BeCTHO, UTO
MPU BBICOKUX KOHLIEHTPALUAX CTPOHUUA-90 B CKelleTe )KUBOTHBIX YrHETaeTcs
MPOLECC OKOCTEHEHUs! XPSILEBbIX TKAHEH BIJIOTh 4O BOBHUKHOBEHUS CTPOHLMU-
eBoro paxura [15,16]. Takue HapylIeHUsS MOTYT MPOSIBUTHCS B BUAE PA3IMUHO-
ro poja aedopmanuii ckenera rpbI3yHoB, BbINaAeHUi (parMeHTOB KocTeil (oco-
OEHHO MOKPOBHBIX) y KHBOTHBIX, OOUTAIOLIUX HA 3arPsA3HEHHON paJluOaKTUBHbI-
MU MPOAYKTaMU IEJeHUs TEPPUTOPUH, a TAKXKE OTPA3UTHCS HA BCTPEUAEMOCTH
HEMETPUYECKHUX MPH3HAKOB CKeleTa. AHAIIN3 KPYMHBIX U MEJIKUX MOp(osIoruniec-
Kux abeppauuii (HeMeTpUUeCKUX MPU3HAKOB) CKeJeTa 4acTo MCMOJb3yeTcs MpH
UCCIIeIOBAaHUY BIUSHUS Pa3IMYHBIX (AKTOPOB Cpe/ibl HA UHAUBHIYalbHOE pa3-
BUTHE OPraHU3MOB B MOMYJIALUAX, BKIIIOUAsl paIMOAKTUBHOE 3arpsi3HEHUE TeppU-
Topuu [6, 10, 15, 17-20]. [TosTOMY, NpU UHAMKALIUK FKOJIOTHYECKOTO COCTOSHUS
NOMyAAUUil MOTYT ObITh IPUMEHEHBI METO/bI, OCHOBAaHHbIE HA BCTPEUAEMOCTHU
pa3NUuHBIX HapylleHnii Mop¢oreHesa, a Takke OLEHKe CTaOUIbHOCTH MHIMBU-
JlyaJlbHOTO pa3BUTUS [0 NPOSBIECHUAM (UIyKTyUpyrOLEed acuMMeTpuu Ounare-
pallbHBIX CTPYKTYp Ha NOMYJIALIUOHHOM YpOBHe [5].

Menkue MIEKOMUTAIOIINE SBIISIOTCS BaXKHBIM KOMIIOHEHTOM 3KOCHUCTEM U Ya-
CTO UCHOJIB3YIOTCS B KAUECTBE MOJE/IBHBIX O0BEKTOB B PaIIO3KOJIOTMUECKHX U KO-
TOKCUKOJIOTMUECKUX UCCIIEN0BAHUAX, BKIIIOYAs pPaJlOIKOIOrMYeCKUil MOHUTOPUHT
cpensl [2, 21-24]. CyiecTByeT MHOTO IPOTUBOPEUUBBIX JAHHBIX O BAMSHUM Pa3HbIX
J103 MIOHU3UPYIOLIEH paaraluy 1 MTHKOPIIOPUPOBAHHBIX B OPraHU3Me PauoM30TONOB
Ha MPOLECC pa3BUTUs MIEKOMUTAOIINX H OCTEOTeHe3 B €CTECTBEHHBIX YCIOBHAX pa-
JIMOAKTUBHOIO 3arps3HeHus [25-26]. BeiOop 3Toil rpynmnel opraHu3MoB B Ka4eCTBE
a/IeKBaTHOTO 00bEKTa JJIs Pa03KONIOTMYECKOro U 00Lero MOHUTOPUHTA CPEabl
onpeaesseTcss TeM, YTO OUOJIOrUs MEJIKUX MJIEKOMUTAOLIUX, IPEACTaBIEHHBIX B
OCHOBHOM IpbI3yHaMH 1 HACEKOMOSAHBIMH, IOCTaTOYHO TMOJHO U3y4YeHa KaK B ecTe-
CTBEHHOH cperie 00MTaHMUs, TaK U B 1a00PaTOPHBIX YCIOBUAX. DTO MHOTOUHMCIIEHHAs
rpymnmna OpraHiu3MoB, KOTOpas, B CHITy CBOETO MOJIOKEHUS B TPOPUIESCKUX LETIAX
SKOCHCTEM, HEMOCPEACTBEHHO BOCIIPUHIMAET JaBeHUE TeX UM MHbIX HEraTHBHBIX
(hakTOpOB cpebl Ha OONBIINX TEPPUTOPHAX H TTOTOMY MOXKET CITYKUTh OCHOBOIT JUTA
WHAUKALWK ee HapylleHHocTH. C ApyTroii CTOPOHBI, MOKa3aHa BO3MOXKHOCTb IKCTpa-
HOJIALMY B ONPENEIEHHBIX NPEenax pe3ybTaToB SIKOTOKCUKOIOTMYECKOTO aHaIu3a
C 3TOI IpyNIbl MJIEKONUTAIOIMX Ha YesoBeka [2].

Menkue MaeKonuTarollue, ABAsAsICh KOHCYMEHTaMHU NePBOro U BTOPOro
MOPSAIKOB, UTPAIOT CYIIECTBEHHYIO POJIb B (DYHKIIMOHUPOBAHUU MPUPOTHBIX
skocucTeM. [ToaTOMy Nt0GbIe HETraTUBHBIE TEXHOTEHHbIE BO3EHCTBUSA HA UX
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NOMyNSLUUY, BKJIOYas paAiM0aKTUBHOE 3arps3HEHUEe TEPPUTOPUU, MOTYT MpU-
BECTH K 3HAYUTEJbHBIM HapyLIEHUsAM B (yHKLHOHUPOBAHUM HAa3EMHbIX 3KOCH-
creM. K HacTosiieMy BpeMeHHU MOKa3aHo, YTO KaK [ BUAOBOIO COCTaBa, Tak
U NOMYJSIUMOHHOM CTPYKTYpbl U NOKa3aTeseil BOCIPOU3BOACTBA U CMEPTHOCTHU
MEJIKUX MJIEKOMUTAIOLMX XapaKTepPeH CyLIeCTBEHHbI OTKJIUK Ha BO3/AelcTBHE
TEeXHOTeHHBIX (hakTopoB. CHOpMYyIHPOBAHO TaKXKe MPEACTABICHHE O TOM, UTO
NyTH ajanTauuid MOmyasiuui MeNKMX MJIEKOMUTAIOIWMUX K IKCTpeMaJbHbIM
(hakTOopaM KaK €CTECTBEHHOTO, TAK U aHTPOMOTEHHOTO MPOUCXOXKICHHS aHa-
JIOTMYHBI, U UMEIOT nof coboii Hecneunduyeckyo ocHoBy [27, 28]. B nHacto-
slee BpeMsi Mbl pacrojiaraéM MepBUYHbBIM MaTepUajoM MO XapakTepUCTUKE
BUJIOBOTO U BHYTPUNOMYIALUOHHOTO pa3HOOOpa3us NaHHON IPpyIIbl )KUBOT-
HBIX B FPaJIl€HTE TEXHOTEHHBIX AKTOPOB, KOTOPbIH MOKET ObITH BCECTOPOH-
HEe UCIOJIb30BaH MPU MOHUTOpUHTE [24].

M3BeCTHO, YTO B YCJAOBUAX IJIUTENBHOIO (XPOHUYECKOT0) BO3EHCTBUS pa-
JIMOAKTHBHBIX BELLECTB B OTHOCUTEIBHO MaJIbIX KOHLEHTPALMAX (UTO UMEET Mec-
T0 Ha Tepputopurt BYPC unu B okpecTHOCTSX TOLIKOTO MOJIMIoHa) BbI3bIBa€Mble
UMM 5KOJIOTHYECKHE MOCAEeICTBUS, HapUMep, CHU)KEHHE MPOAYKTUBHOCTH TOMy-
JsILUii (B 4aCTHOCTH BOCIPOU3BOACTBA HACENIEHUS Y UEI0BEKA, KAK OMOJIOIUYECKO-
ro BUJA) U Ipyrue oTpuuarenbHble 3heKTbl MOryT NPOSBUTLCS HE cpasy, a uepe3
nokosieHus [26]. Menkue MIEKONUTAOIINE, IPOAOLKUTENBHOCTD JKU3HU KOTOPBIX
HaMHOIO MEHbIILIE, YEM y YeJI0BeKa, Oarogapsi 3TOMY MOTLYT CIIy>KUTb yNOOHBIM
MOZENbHBIM 00BEKTOM U1 U3yueHHs OTAAJCHHbIX MOCIEACTBUI 3arps3HeHus pa-
JOHYKJIMIAMU, TIOCKOJIbKY 3@ NPOLIEALINE C MOMEHTA YKA3aHHbIX BbILIE PaanuaLu-
OHHBIX MHLMIEHTOB rofibl Y YeJIoBeKa BOLIO B Haubosnee NpoayKTUBHYIO dazy
TOJIBKO OJHO MOKOJIEHUE, TOrAA KaK y FPBI3yHOB, HAPUMED, AaXe IPU IByX-TpeX
reHepalusax B roJ CMEHUIOCh B cpeHeM 0koj10 100 noxoneHui.

Ecnu ¢ 6051b1110# 0CTOPOAKHOCTBIO SKCTPAIONUPOBATh MOlyyaeMble (eHore-
HETUYECKUE OLEHKU Ha 4€JI0BEKA, TO MOXKHO MPUHTH K CIEAYIOLIUM 3aKJIOUEHU-
M. Borsipisemble heHOreHeTUUECKHE YKIOHEHHS B MIMIIAKTHBIX 30HaX MO3BOJISIOT
[peAnosararb, 4YTo AAUTENIbHOE MPOKUBAHUE JIIOAEH NPU CPABHUTEIBHO HU3KHUX
YPOBHSX 3arpsi3HEHUS paJUOHYKINAAMU MOXKET MPUBOIUTH K HAKOTUIEHUIO FeHETH-
4ecKH 00YyCJIOBIEHHBIX MEJIKMX MOP(ONOrHUECKUX YPOACTB U adeppauuii Mopgo-
reHe3a M yBEeJIMUYEHUIO UX YUCIIa B OC/IEAYOMUX NOKoNeHUsaX. [ToyueHHble Ma-
Tepualibl MO3BOJIAIOT Takke 000CHOBaHHO Mperoarark, YTo B paiioHax, MoaBep-
JKEHHBIX CUJIBHBIM U MPOJOJIKUTEIbHBIM TEXHOT€HHBIM BO3EHCTBUAM U AJTUTENb-
HOMY BJIMSIHUIO paJlaliy B MajlbIX 103aX, MOTYT ObITh OOHApyKEHb! OTIAIEHHbIE
MOCJEACTBU, MIPOABIAIOLINECS B HAPYLIEHUHU IPOLECCOB MHAUBUIYaIbHOIO pa3-
BUTHS Y MOZAE/bHBIX UHIUKATOPHBIX BUAOB MJIEKOMUTAOLIMUX, UTO TAKKE MOMKET
HaOMI0aThCs My YeJOBEKa, BhIPaKkasCh B HACIEACTBEHHOM CHMKEHUM OOLIei
COTIPOTHUBIISIEMOCTH K OOJI€3HSAM M MOBBILIEHWH YPOBHs o0uieit 3aboneBaeMocTn
JIroNieit B yrposkaembixX paiioHax [29,30].
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