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BOIOHbLIE BHOPECYPChHI
N UX PALULUOHAJIbHOE HUCI1OJIb3OBAHHE

YK 597:591.5:591.4(282.256.176)

O. A. I'ocvbkoea, H. I1. Meavhuuenxo, B. Jl. boeoanos

MOP®OJIOT'MYECKHE AHOMAJTMH U TPABMBbI Y TEINAOA
B MNEPUO HEPECTOBOW MHUI'PALIMH
B YPAJIbCKHX IMPUTOKAX OBH'

Curosele peIObl 00/131a10T BBLICOKOH HYBCTBHTENBHOCTBIO K 3arpsA3HEHHIO Cpelbl OOMTaHMA.
OHM LIHMPOKO PacnpoCTpaHeHbl B aPKTHYECKHX M CYOapKTHYECKMX BOJOEMAX H SBAAIOTCA yno0-
HBIM TeCT-0ObEKTOM COCTOSHHA PKOCUCTEM. MOHMTOPHHT 30POBbS MPOU3BOANTENEH MENsaAU Ba-
XEeH ISk OLEHKH COCTOSTHHA €€ NMONYJIALHH U cpeibl ooutanus B O6ckoMm Oacceiine. M3BecTHo, YTO
3a0071€BaHys, HACIEICTBEHHbIE HAPYLICHUs W HapyLICHHs IOMeocTa3a Pa3BHTHA CTAHOBATCH NPH-
YHHOH BO3HMKHOBEHMSA MOpGOIOrndeckux aHoManui y pei6. B HH30BbaAX p. O6b nensap — 0AuH U3
CaMBIX MHOTOYHCIIEHHBIX NPOMBICIOBBIX BHIOB CHTOBBIX PhIO. Jl/Is 3TOro BHJa XapaKTepHa CIIOX-
Hasi BHYTPHBHMIOBas CTPYKTypa. Y MOJNynpoxoaHOH ¢opmbl 0OCKOH MeNisu HaryjbHble, pemnpo-
IYKTHBHBIE, 3MMOBAJIbHBIEC YYAaCTKH apeala pacrosoXKeHbl Ha 0OJbILIOM PACCTOSHWH JPYT OT Jpyra.
Ilensap coBeplaeT NPOTAKEHHBIE HEPECTOBbIE MUIPALMK M3 NOHMbI p. OOb B rOpHBIE peKH BOC-
To4Horo ckiona [lonspHoro u IlpunosapHoro Ypana. EsxeronHbie MHOTONETHHE HCCIEIOBaHUS
TIOJIOBO3PENIOH MeJAAN B NMEPHOA HEPECTOBOM MUIPALIMH B IBYX PEKax IO3BOJIMIH YCTAHOBUTH TH-
nbl MOP(ONOTHYECKHX AHOMANHH M TpaBM, BCTpedalommuxcs y pei6. HekoTopeie aHoManuu
B CTPOEHHH TeJla U TPaBMbl PbiO, OCOOEHHO B MEPHO HEPECTOBOM MHIPALIMH, MPHUBOIAT K CHHKE-
HUIO MIIH TIONHOH yTpaTe penpoiyKTHBHOW (DYHKIMH Y 4acTH NPOU3BOJHTENEH, MOBBILAIOT ypo-
BEHb CMepTHOCTH pbI6. Halm mccnenoBaHust BLISIBHIIH BCTPEYAEMOCTb, MEKTOAOBYIO JTUHAMHKY
MopoNornueckux HapymeHuil y npoussoauteneii. HauGonee yacTo HabIIONAIOTCA HApYIIEHHS
CTPOEHHS OCEBOTO CKeJleTa, MIIaBHUKOB M TpaBMbl phi0. [lokazaHo, YTO MPOTAKEHHOCTh HEPECTO-
BO#i MHIpaLlUM BJIMACT HA CIIEKTP aHOMANHi, BLIABICHHBIX Y nmenaan. [IpeanoxkeHa oleHKa CTENeHH
TSXKECTH TIATOJIOTHH AJIA 0COOM ¢ pasHbIMHM aHOMATHAMH M TPaBMaMH. B pasHBIX HepecTOBBIX peKax
Hu30BbeB p. OOb J0JIA NE1AM ¢ aHOMAJIMSIMUM M TpaBMaMH B cpenHeM cocraBwia 1,0 u 1,4 %, uro
MEHbLIE 10 CPABHEHUIO C PLIOAMH U3 3arpsA3HEHHbIX BogoeMoB Koabckoro monyocrposa, Kapemn
¥ nonyocTtpoBa TaiiMbIp, riae anoMansu BeisBieHs! y 80—100 % poi6.

KaioueBsble ciioBa: nensip, HepecToBas mMurpauus, peka O0b, Mopdonornyeckne aHoManu,
TPaBMBbl, OLIEHKA ITaTOJIOTHH.

Baeaenne

PBI6BI, KaKk KOHEYHOE 3BEHO B TPOPHUIECKOH 1IenH BOJHBIX DKOCHCTEM, ABISIOTCS YIOOHBIM TECT-
obbekToM. PsoM HccnenoBaTenel YCTaHOBICHO, YTO MOPGOTIOrHYeCKHE M3MEHEHHSI H HapyLIEeHUs
OpraHOB M TKaHEH CHUTOBBIX PbIO — CJIEACTBHE HX BBICOKOH YYBCTBHTEJIBHOCTH K 3arpsi3HEHHIO Cpebl
oburanus [1-6]. Hapsay ¢ IHUpOKHM pacnpOoCTpaHEHHEM CHTOBBIX PBIO B apKTHYECKHX M cyOapKTHue-
CKMX BOJOEMax 3TO JA€T BO3MOKHOCTh MCIIOIb30BaTh UX JUIS OHEHKH COCTOSHHMS BOAHBIX 3KOCHCTEM
CeBepa. BMecTe ¢ TeM cUroBble peIOB — LIEHHBIE 00BEKTBI MPOMBICIA, MOHHTOPHHI HX TIOMYJIAIMH,
B TOM YHCJI€ 3/I0POBbs PbIO, BaXKEH I M3yYEHHUs JMHAMHUKH YHUCICHHOCTH, MPOTHO3MPOBAHHS BBIJIOBA,
PalMOHAIBHOI'O UCTIONE30BAaHHS PHIOHBIX 3aMacoB.

! PaGoTa BRIMONHEHA B PaMKaX NMPOrPaMMbl MEKAMCLMILTHHAPHBEIX (YHIAMEHTATLHBIX HcCaeaoBanuii TIpesuanyma
VpO PAH (npoext 12-M-45-2062) 1 nporpammst [Ipesnauyma PAH (npoekr 12-11-4-1043).
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HccrnenoBanus MopdosIornyeckux naToloTHH y CUroBBIX pei0 B Poccuu npoBoaunucs 6onbireit
4acThlO B MPOMBILUIEHHBIX pernoHax (Konbckuit momyocTpos, nonyoctpoB TaiiMblp), rae cymmapHOe
BO3/IEHCTBHE BCEX BUIOB 3arpsa3HeHHs cpeasl Hanbomnee Benuko [7, 8]. 1o pesyabraTaM HecieJ0BaHUM
IPEeUIOKEHbl METOJbl IKCIIEPTHOH OLIEHKH HeONIaronoiay4Horo COCTOAHMA mnomynsuud peid [9, 10].
B OO6ckom OacceifHe HepeCTHIHILA CHUTOBBIX PbI0 B ypaJbCKUX MPUTOKAX HU30BbeB p. O0M moka
HE N10/IBEPKEHB! [IPOMBIIIIIEHHOMY 3arps3HEeHHIO. JlaHHble O COCTOSHMM KauecTBa BOJbl HEPECTOBBIX
peK, MoMy4yeHHbIE Ha OCHOBE MMAPOXUMHUYECKOrO aHAINW3a M OLEHKH COCTOSHHMSA T'HAPOOMOHTOB, MOA-
TBEPXKAAIOT B LIEJIOM HOPMalbHOE AJIsA PBI6 COCTOSHUE CpPEMbl, O YeM CBUAETENLCTBYIOT TAKXKE MHOTO-
JIETHHE HCCITeJOBaHUS MOP(HOTOTHYECKHX HApYIIEHHH y paHHe# MOJToau CHroBeIX phib [11-13].

Ilensanbr (Coregonus peled) B Hn30BBsiXx OOM — caMblii MHOTOYHCIIEHHBIH IPOMBICTIOBBIH BHJI CH-
roeeix peid. B OOckoMm OacceliHe y mesisay CNOXKHas BHYTPHBHIOBAS CTPYKTYpa: BCTpEYaroTCs TPU
3KOJIOTHYECKUX THIA: O3€pPHBIH, 03€PHO-PEYHOI U pEeUHOil, TOCIEIHUN U3 KOTOPHIX CaMbli MHOIOYHC-
neHHbId [14]. Y pedHOH nmensau HarysiabHbIE, PEIIPOAYKTHBHEIE, 3MMOBAIbHBIE YYAaCTKU apeaja pacrno-
JIOXKEHBI Ha OOJIBIIOM PAacCTOSHUHM ApYyT OT Apyra. IlonoBo3penbie pbiObl COBEPIIAIOT MPOTSKEHHBIC
OCEHHHE MHUIPal{Hi OT MECT HaryJja BO BPEMEHHbIX BOJOEMaXx IMONMbI, KOTOPbIE HEIPUIOAHBL JJIS 3H-
MOBKHM M HepecTa, B BepxoBbsi OOH U B TOpHBIE NMPUTOKH BOCTO4HOr0 ckyioHa [lonsipHoro v Ilpunonsp-
Horo Ypana, rie OHHM pa3sMHOXAIOTCA M OTYacTH 3uMyloT [15]. Haubonee OnarompuaTHBIE yCIOBUA
HMHKYOAIlMd MKPBI HEJISIU UMEIOTCS B BEPXOBBAX TOPHBIX YPAIbCKUX peK, KyJa MPOU3BOJUTENH [I0]-
HHMAIOTCH B NE€PUOJ HEpeCTOBOH MHrpauuu. @u3nonornyeckoe CoCTOsHUE Pbl0 OUEHb BAXKHO [IPU UX
pacnpenesieHHH 110 HepecTHILIaM. B BepXoBbsiX 0OBIYHO MpeobiagaroT KpymHbie 0cOOH ¢ BbICOKOH
YNMHTaHHOCTBIO U TIOJOBUTOCTBIO, Y HHXKHUX I'PAHUL] HEPECTHIIMIL — PhIObI C OTHOCHTEILHO HU3KHMH
Pa3MepHO-BECOBBIMHU H PENPOLYKTHBHBIMH NoKasaresiMy [14]. B xoe HepecToBOW MUIpaLMy MEsib
IoJjBEpraercs OTPHLATEIPHOMY BO3IEHCTBHIO MIPUPOIHBIX U aHTPOIOTreHHBIX (akTOpoB. PrIOBI Heper-
KO I10JIYYarOT TPAaBMbI B pe3yJIbTaTe NPOXOKICHHUS MEJIKOBOIHBIX YYaCTKOB PYyCla, HanaJeHus BOJHbIX
M Ha3eMHbIX XHUILHUKOB, a TAaKXkKe I[PH BO3AEHCTBUH CYIOXOACTBA, OpakoHbepckoro BeiioBa. Kpome
TOro, Cpeiy MPOU3BOAUTENIEH BCTPEUAIOTCS OCOOM ¢ MOP(ONOrHYeCKMMH OTKIOHEHHUSMH, BbI3BAHHBI-
MH OONIE3HAMHU, Napa3uTaMH, HAPYNICHUSAMH HACJIEACTBEHHOCTH, FTOMEOCTa3a Pa3sBHTHS, CHIKAIOIUMH
UX PENpOAYKTHBHBIN noTeHnHan. HekoTopele aHOManHH B CTPOEHHUH Tella, 3a001€BaHUs U UX MOCTe-
CTBHUs, a TaKKe pa3sHOOOpa3Hble TPaBMbl, OCOOEHHO B IEPHOJ HEPECTOBOH MHIpAaIMH, NPHBOAAT
K CHHDKEHMIO HJIM TOJTHOHM yTpare penpoayKTHBHOH (PYHKIUM Yy 4aCTH NPOU3BOIUTENEH, MOBHIIIAIOT
YPOBEHb CMEPTHOCTH PbIO.

Lenplo HamMX HCCIEAOBAHUM CTao 00OOIIEHME NAHHBIX MHOTOJIETHETO HM3Y4YEHHs CIEKTpa
Y 4acTOTh! BCTPEYaEMOCTH MOP(GHOIOrHYECKUX OTKIIOHEHHH U TPaBM Y IEeJIIM PEYHOTO SKOTHNA B NEpHU-
0]l HEPECTOBOI MHUrpalMK B ABYX ypalbckux npurokax Hwkueii O6u — p. Manse (6acceiin p. CeepHoii
CocbBbl) H p. ChiHe, 4TOOb! OLEHUTh MEXTOIOBYIO AUHAMHUKY COCTOSHHS 3A0POBbs IIPOU3BOAUTENCH.

Martepuajbl © METOAMKA HCCIEI0OBAHUM

C 1995 no 2012 r. exeroaHo, B NEpUOJA HEPECTOBOH MUrpalMy (KOHEL| CEHTA0ps — Hayano OK-
TA0ps), MCCIEOBANNCh NPOU3BOAMTENIN MeENJd Ha MecTax pasMHOXxeHHUA. OTIOB IPOBOAMICH
B p. CbIHe y HHKHEH rpaHHLibl HEPECTHIIMIL, B p. MaHbe — HAa BEPXHUX YYaCTKax HEPECTHIIHILL.

Jlns noBa peIOBI MPUMEHUINCH CETH C LIAroM f4eu ot 26 1o 50 mm, HeBox ¢ syeeit 22 MMm. Beero
3a pai JeT NpoaHanu3upoBaHo 8484 k3. u3 p. Manbh, 3630 3k3. u3 p. CoiHu.

B kauecTBe OMAarHOCTHKH COCTOSHHUS OpPraHU3Ma Pbl0 MPHUMEHSIH METO[ BH3YaJIbHOH OLEHKH
M3MeHeHHH X MOp(OJOrHuecKUx nokasareneii [5]. BoiaBnenne aHoManuii BHEILIHETO U BHYTPEHHEro
CTPOEHMsI PBIO TMPOBOAWIM Ha CBE)XEM MaTepHale, IIPH 3TOM IOJb30BaIHCh cxeMoH. IIpensioxeHHOH
B [5], cokparieHHOH 1 MomuHIIUPOBAaHHON HaMH (ObUIM A0OaBJieHb! JaHHBIE IO TPaBMaM, HaHYHIO
OITyXOJIeH, HapyIIeHHsIM OPraHOB 3PEHU, 3apa)keHHOCTh Mapa3suTaMH U3ydajach OTAeNbHO). [ls oueH-
KU COCTOSIHHSA 3/10pOBbs PbIO ObLTa npuHATA MKajia, paspaboranHas H. M. Apmanuuei v JI. A. JlecHu-
koBbIM [9] u Bugonsmenennas H. A. Kawymuubim, A. A. JlykunsiM, I1.-A. AMynacenom [4] qns pui6 u3
BojgoeMoB Konbckoro nosyoctposa (taban. 1).
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Tabauya 1

Hlkana oneHKH COCTOAHHUS OPraHOB W TKaHel pbi0 BonoemoB Konbckoroe nmonyocrposa

Baist Cocrosinue poibnl
0 BusyaneHo HeBbISBIACMBIC IATONOTHYECKHE H3MEHCHHA
1 Jlerkne, eBa BbIABJISEMbIE B HEKOTOPBIX OPIaHax, HE YIPOKAIOUIHE PHIOAM rubesbio
2 TloBpexaeHNs cpeaHel TAKECTH, IPU KOTOPBIX OPraHH3M MOXKET BLIKHTS,
HO MOSBJICHHE AOHIOTHHTCIbHBIX HeOAaroNpPHATHBIX (JAKTOPOB MOKET BhI3BAaTh rHbeiTb opraniizmMa
3 Ipusnaky myGoKHX HEOOPATHMBIX H3MEHEHHUH JKH3HEHHO Ba)KHbIX OPIaHOB.
Hanbo:1ee BEPOATHBIM CIEJICTBHEM KOTOPbIX SIBASETCA HCKIIOUCHHE M3 IPOLIECCa BOCIIPOM3BO/ICTBA MM JICTAsIbHBIH HCX01

TpaBMaM U aHOMaJIUSAM, BBIABIICHHBIM Y IIPOH3BOJIMTEINICH IENAIu B X0/ HCCIEN0OBaHMH, TPH-
CBauBaJIH COOTBETCTBYHOIIME COCTOSHHIO PHIO OaJUTHI 110 NPUHATOMH miKaie (Tabi. 2).

Tabauya 2

Pa3sHOTHIHbIE AaHOMAJIHH CTPOEHHA H TPABMBI,
BBIsIBJICHHbIE Y CHIOBBIX PbI6 B p. ChIHe 32 nepHo Hecie0BaHMil,
H HX KOJIMYECTBEHHAs OlleHKa B fanyax

-
N H3MeHeHHs BHENIHETO CTPOCHHS H BHYTPeHHHX OPraHoB pbi banam
npu3HAKA
[Mo3BOHOUHHK
CpociiiHecs NO3BOHKH B XBOCTOBOM OT€le
2 Cpocinecs 1103BOHKH B TYIIC OM OT1ieie 2
IInaBnuxkn
3 Jedopm: Jyueit, ONaBICHHbIH IIABHHK 1
4 .ACMMMCTPKH 11apHLIX IUIABHHKOB HJIH OTCYTCTBHC OJHOI'O H3 HUX 2
5 Jledopmanus yionacTeli XBOCTOBOIrO IUIABHUKA 1
Yepen
6 | Hepopmauus uenrocteii [ 2
[na3za
7 | 3apactamme xpycTamuka, OTCYTCTBHE I7laza [ 2
Onyxonu
8 TMoBepXHOCTD TENa 2
9 BHyTpeHHne opraHs! 3
10 Craiiky BHYTPEHHHX OPraHOB H OpIOILHHBI 2
Conazs
11 AcuHmMeTpHs 2
12 TlepeTsikH, cpallleHHd, CerMEHTALUS 3
13 JKupogoe nepepoxkeHue, HATHIHE COSTHHHTEIbHOH TKAHH 3
TpaBmsi
14 TTOBPEKACHHBIC IUTABHHKN 2
15 HesHaynrebHblc HOBPEKACHHS 4CIIYHHOTO TOKPOBA H KOKH 1
16 OGunpHble, TayGOKHE MOBPEKACHUS KOXH W MBILILL, HEKPO3 TKaHel 3
17 3aKuBILNE PaHBI 1

IIpumenseMblii MeTO[] MO3BOJISET HA MACCOBOM MaTepHalie B ITOJIEBBIX YCJIOBUAX BBIIEJIUTH BH-
3yallbHO oINpejieliieMble THIIBI [TATOJIOTHH, OLEHUTh CTENEHb MX TSKECTH U PACIIPOCTPAHEHHE Y PhIO.

Pe3yabTaThl HCC/Ie10BAHHT I

XKusnennsiit nuka nensan B O6ckom Gacceline orpanuyeH 8—10 rogamu, peidbl crapuie 10 et
BCTpevarTcs peako. CaMIsl MOTYT CO3peBaTh Ha TPEThEM IOy JKM3HHU, CAMKH — Ha YETBEPTOM, HO
OCHOBHas Macca pbIO HepecTHTCS B 5+...6+ net. Co3pepaHne OXHOI reHepalHH MOKET OBITh pacTAHY-
TO Ha HECKOJIBKO JIET M3-32 HEPaBHOMEPHOI'O pOCTa phIO, Cpelu IIPOM3BOAMTENEH Ha HEpecTHIUINAX
00b19HO Npeobi1agaoT pelObl 0NHOH-ABYX BO3pACTHBIX Ipymil. IIpOTHKEeHHOCTh HEPECTOBOM MUTpALIUU
y nengau B p. CelHe B HECKOJIBKO pa3 MEHbIIIe, YeM MyTh K HepecTIIMIaM B p. MaHbe.

3a nepuoj HabnroeHuit B cOopax He OTMEYEHO ocobel ¢ fonee yeM OAHOM TpaBMOI MITH aHO-
Mmanuei. CpeaHsist A0 pei0 ¢ HapYIIEHHUSIMHU COCTaBIsIa B CPEHEM B ynoBax u3 p. Mansu 1,0 %, u3
p. Coian — 1,4 %.
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Tabauya 1

Ilkana onleHKH COCTOAHHS OPraHoB H TKaHel pbi6 BonoemoB Koabckoro nonyocrposa

Baaasr Cocrosinue poidsl
0 Bu3yasibHO HeBBIABIACMBIC 1ATOJIOTHYECKHE H3MCHCHHA
1 Jlerkue, e18a BbISIBIIsiEMbIE B HEKOTOPBIX OPIaHax, He YIpOKalolHe pbidaM rudesbo
2 TloBpexAcHHS cpeaHeii TAKECTH, NPU KOTOPbIX OPFraHH3M MOXKET BbIKMTD,
HO MOSBJICHHE AONOIHATENbHBIX HeONAroNPUATHBIX (JAKTOPOB MOXKET BbI3BATh rHOCIbL OpravisMa
3 B IMpusnaky rnyGOKNX HEOOPATHMbIX H3MEHEHHIT HIHEHHO BaXKHbIX OPraHOB. .
Haubo:1ce BEPOATHBIM CJICACTBHEM KOTOPbIX SB/ISACTCA HCKIHOYECHUE H3 NIPOLIECCa BOCHPOU3BOICTBA MM JIETAsbHbIH HCXO

TpaBMaM U aHOMAJIHSM, BLIABJICHHBIM y MPOU3BOAUTEINIEH MEISAIU B X01€ HUCCICAOBAHHM, MTPHU-
CBaMBAJIM COOTBETCTBYIOIIME COCTOSHHIO PHIO OasUIh IO NpHUHATO#H mIKkaine (Tabum. 2).

Tabauya 2

Pa3HoTHNHbIE aHOMAJIHH CTPOEHHHA H TPABMbI,
BbISIBJICHHBIC Y CHI'OBbIX pblﬁ B p. Chbine 3a nepuoa HcCJ’lC}IOBﬂHHﬁ,
H HX KOJINYEeCTBEHHAs OLleHKa B faiax

e H3MeHeHHs BHELIHEr0 CTPOCHHS H BHYTPEHHHX OPraHoB pbib Banast
npH3HaKa
ITo3BoHOUHHK
1 CpociiHecs TO3BOHKH B XBOCTOBOM OT.ele 2
2 Cpociunecs 103BOHKH B TYJOBHLIHOM OTene 2
IlnaBHUKH
3 Jledopmanus nyveit, OniaBIeHHbH IUIABHUK 1
4 ACHMMETpHS 11aDHBIX IUIABHHKOB HJIH OTCYTCTBHE OJIHOI'O M3 HUX 2
5 JledopManus nonacTell XBOCTOBOrO IL1aBHHKa 1
Yepen
6 [ Jlebopmamus uentocteii I 2
Inaza
7 | 3apacramue xpycTanmuka, oTCyTCTBHE ri1a3a | 2
Onyxonu
8 TToBepXHOCTH TeNna 2
9 BHyTpeHnue opraHst 3
10 Crnaiiku BHYTPEHHHX OPTaHOB H OpIOIIHHBI 2
Conaanl
11 Acummerpns 2
12 TlepeTsKKH, CpallleHHs, CerMEHTAIIHA 3
13 XKuposoe nepepoxkieHHe, HATHYHE COCAHHUTEILHON TKaHH 3
TpaBmsi

14 TMoBpexaeHHBIC 1L n 2
15 HesHaynTenpHple HOBPEXKICHHA 4EIlyifHOTO IOKPOBa H KOKH 1
16 O6uwnpHbie, I1yGOKHE NOBPEKACHUS KOXKH M MbILILL, HEKPO3 TKaHel 3
17 3ax pausl 1

ITpuMeHseMblif METOI MO3BOJISIET HA MAacCCOBOM MaTepualle B ITOJEBbIX YCIOBUAX BBIAEIUTH BH-
3yaJIbHO ONpeeeMbIe THITHI IATOJIOTHH, OLIEHUTh CTENEHb UX TSKECTH U PaclpOCTPaHEHHE Y PhIO.

Pe3yabTaThl HCCJIEAOBaAHUIH

Kwusnennslit nuka nensau B O6ckom Oacceiine orpanuyeH 8—10 roxamu, peibbl crapuie 10 ner
BCTpeyaroTcs peako. CaMibl MOTYT CO3peBaTh Ha TPEThEM TOAY XKH3HH, CAMKH — Ha YETBEPTOM, HO
OCHOBHas Macca prIO HepecTHTCS B 5+...6+ net. Co3peBaHHe OXHOM reHepalHi MOXET OBITh pacTAHY-
TO Ha HECKOJIBKO JIET M3-3a HEPaBHOMEpHOI'O pocTa phIO, cpelr NpOU3BOAMTENEH Ha HEPEeCTHIMINAX
00b19HO MpeobiianaoT peidbl OTHOM-ABYX BO3pacTHBIX Tpymil. [IpoTskeHHOCTH HEPECTOBOH MHTPaLIUH
y nemsiau B p. ChlHE B HECKOJIBKO Pa3 MEHbIIIE, 4YeM IIyTh K HEPEeCTHIMIIaM B p. MaHbe.

3a nepuoxa HabnoAeHUH B cOopax He OTMEUEHO ocobeli ¢ Gonee yeM OIHOM TpPaBMOW MIIH aHO-
manueit. CpenHsis 1ons peib ¢ HapyIIEHUsIMH COCTaBisIa B CpeJHEM B ynoBax u3 p. Maunsu 1,0 %, u3
p. Coian — 1,4 %.
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[To rogam aTa noss Bapeuposasa ot 0,0 5o 5,5 % B p. Manbe 4 10 6,7 % B p. Coixe. B p. Manbe
PBIOBI ¢ TpPaBMaMH M aHOMAJTHAMHK OTMEYATIHMCEH He KaXKAbli rof, npuyeM TpaBMHPOBaHHbIE 0COOH 3ape-
rHcTpUpoBaHsl Tonbko B 2003, 2007, 2010, 2012 rr.

Ha puc. | noxa3zaHbl BCTPEYaEMOCTb U CIIEKTP aHOMAJIMH U TPaBM y neisau u3 p. MaHbH, KOTO-
pbIil IpEeNCTaBEH NECATHIO MMOKA3aTeNsIMH: HCKPHBICHUMAMM MO3BOHOYHMKA (pHC. 2), NMIABHUKOBBIX
aydeit, nedopMaumusmMy KOCTeH yepena, aCUMMETPHEH MOHAJ WM HAPYLIEHUEM MX CTPYKTYPhI, OOIIHp-
HBIMH TpaBMaMK MBI M 3aXHBIIMMH panami. Hanbonee uacto ormeuanach nedopmalims XBOCTOBO-
ro njaBHWKa. B nocnenHue roapl y nensau BeiaBieHo Gonesle tpaBm, B 2007 r. o6HapyXeHO Hau-
6onbliee pazHoobpasue aHOMaNHA.

BerpeuacMocTb.

Y%

Twrm1 aHoM anui
oam

1995

W TPaBM

Puc. 1. BcTpeuaeMocCTh pa3HbIX aHOMANIHH CTPOECHHS M TPABM Y NENAIH B IEPHON HEPECTOBOH MHIPalMH
3a robl HccneaoBaHHH B p. Manbe (6acceiin p. CesepHoit CocbBbI)
HyMmepauus THnoB aHoManHil ¥ TpaBM COOTBETCTBYET NPUBEACHHOM B Tabn. 2

Puc. 2. HckpuBieHUe XBOCTOBOIO OTENa MO3BOHOYHKKA nensaH, p. CeiHg

B p. CbiHe nensaap ¢ TpaBMaMM 1 aHOMallMAMH He BCcTpevanachk ¢ 1995 no 1997 r., 3arem ¢uxcu-
poBanachk B YJOBaxX exeromHo. TpaBMHpOBaHHas MNejsab OTCYTCTBOBaJa B yjoBax B 1998 r.
U B 2004-2006 rr., mopdonornyeckux aHomanuii He Haraeno B 2002 r. PasHoo6pa3ue HapyuweHHH
CTPOEHHUSA M TpaBM IIpelcTaBiieHo 15-1o mokasaTtensMu. Cpenn HUX Takke npeobnanamoT aedopmaums
XBOCTOBOI'O IUIABHHKA, OOLIMpHBIE TPaBMBI Ha TeJe, Ha BTOPOM MecTe — AedOpMalMsi U «OIUIaBleH-
HBle» Kpast MJIaBHHKOB, )KHPOBOE MEPEPOXKIAEHNE M cerMeHTanus roHan. CaMpld IIMPOKUI COEKTP Ha-
pyweHul BeisiBieH B 2012 r., B nocinenHue roisl pacTeT J0JsS TPaBMHPOBAHHBIX pulb. Pexxe Bcero
BCTPEYANMCh OILYXOJIM H OTCYTCTBHE OJHOIO M3 NAPHBIX NIaBHUKOB (pHC. 3).
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7 "
Tunbt anoMaaHii
W TPaBM

Puc. 3. BctpeyaeMocTs pa3HbIX aHOMaJIMH CTPOEHHA M TPaBM Y MENAAH
B MEPHOA HEPeCTOBOH MHIpaLMH B p. ChIHe 32 N01bI HCCNIENIOBaHMH.
Hywmepauus THnos aHoManuii ¥ TpaBM COOTBETCTBYET NpHBeIeHHOH B Tab. 2

O6cyxaeHue pe3yabTATOB

T[lepBbie paboThi, MOCBSALIEHHBIE BIUAHHIO 3arpsa3HeHHs BogoeMoB Komnbckoro Cesepa TSXKENbIMU
MeTa/UlaMH Ha Pa3BUTHE MATOJOTHH Yy CHMTOBBIX PhIO, ObIH BhIMonHeHs T. M. Mowuceenxo [1]. B Hux
noKaszaHa CBSi3b 4aCTOThI BCTPEYAEMOCTH MATOJIONHi MOYEK M KOHUEHTPAUMH TAKENbIX METAJUIOB B Op-
raHuame peib6. 10. C. PewetHukoBBIM [ 16] yCTaHOBIEHO, YTO AHOMANIMH B CTPOEHMH I'OHAJ\ CHI'OBBIX PHIO
TNIOABJISIOTCSA TAaKXKe MOJA BO3AEHCTBHEM NPOUECCOB 3BTPOMHPOBaHUsA BOAOEMOB. MIXTHOTOKCHKONOrHYeE-
cxHe vccnenoBaHus B OacceidiHe JIaaokKCKOro o3epa BBIABIIM Pa3BHTHE MATONOTHYECKHMX W3MEHEHMH
OpraHoB peIO B pe3ysbTaTe 3arpsa3HeHHs Bogoema. ONUcaHbl aHOMaNUK CTPOEHHA CKENETa, Xabp, BHYT-
PEHHMX OPraHoOB M MPEIJIOKEHBI CIOCOOBI UX OLIEHKH Y pa3HbIXx BHIOB phld B Bopoemax Konbckoro mo-
ayoctpoBa, Hopuno-TlsacuHcknx o3ep. XapakTepHbIMU ApU3HAKaMU PbIO 3arpA3HEHHBIX BOJOEMOB ObUTH
BBICOKOE COAEP)KAHME KMPA B MMOJOCTH Tela, XUPOBBIE NMEPEepPOXACHUS TKaHEH BHYTPEHHUX OPraHoOB,
acMMMETpHS M CErMEHTAlINs IOHAJ, Pa3BHTHE HOBOOGPA30BAHMIA, HCKPUBJIEHHE M Pa3NBOEHHE KAOGEPHBIX
TBIYMHOK. K HUM OTHOCATCS TaKKe MCKPHBACHME M HEZOPA3BUTHE MNABHHKOBbBIX JTyueil, CcpalueHHe no-
3BOHKOB, UCKPUBJICHHE TMO3BOHOYHHKA, ITPO3PAYHOCTHL KOCTEH Hepena, epolleHHe 4YelTyM, 3apacTaHde
3pavkKa I7asa, craiiky BHYTPEHHHUX OPLaHOB, ociabneHue Typropa MBI U XPYTHE H3MEHEeHHs. ABTOpa-
Mu [3, 4, 8, 9] naHa cpaBHUTENbHAA XAPAKTEPHCTHKA BOJOEMOB MO CTETIEHH HX 3aTPA3HEHMA HAa OCHOBE
4aCTOThl BCTPEYAaEMOCTH aHOMAJIWi y pblO, B TOM yucie cUroBbix. B psane pabot [2, 4] orMmeueHo, 41O
BCTPEYaEMOCThb MATONOTHH Y pBI0 YBETHUHBAECTCS C BO3PACTOM.

Tlo HamMM JaHHBIM, BO3PACTHOM COCTaB phI0 C aHOMaNIHMAM H TpaBMaMH COOTBETCTBYET BO3pac-
THOMY COCTaBY NPOH3BOJHTENEH MENsAAN B ypalbCKUX NpUTOKax. Tak, B p. CelHe cpeau Tensad
¢ MOphOJOrHYECKUMH HapyleHUsAMH npeobnanatot ocodbu S+ (33,3 %) u 6+ (27,8 %) ner, KoTOpbIE
00bIYHO COCTABJISIOT DONBITMHCTBO CPEH 3I0POBLIX IIPOU3BOIHTENEH.

CooTHOlIEHHE MONOB Y PBI0 C aHOMATMAMM M TPaBMaMH, MO HAIIMM JaHHBIM, 6nm3ko x 1 : |,
4TO COBMAJAET C INOJIOBOH CTPYKTYPOH ITONOBO3PEJION MENAAH U CBUACTENBCTBYET O MOABEPKEHHOCTH
TpaBMaM H NMPOABIIEHHUHA aHOMAJIUH Yy ¢aMLOB U CAMOK B paBHOﬁ CTCIICHU.

CpaBHeHye criekTpa MOp(}ONOrHuecKknx HapyLIEHHH y TeasJd W3 pa3HblX pEK MOKa3alo MEHb-
tee pa3HooOpazue aHOMayMH M uX Oonee peAxyyd BCTPEUaeMOCTh y Nensad U3 p. Mansu. D10 noa-
TBEPXKAAET BHICOKHH MUIPALMOHHBIA MOTEHLUHAT 3OPOBBIX MPOU3BOAUTEIEH, MO3BONSIOUINI OCBOHTH
HepecTWIMINA, Hauboslee yAaNeHHbIE OT MECT Harysa, 4, OTYacTH, JMMHHALMIO 0cobed ¢ Hapye-
HUSMH B NEpHOA MMrpauud. B mocnemuue rogwl B 06enx pekax y Nensad OTMEYaeTcs yBelTHYeHHe
YHCa CHMJIBHO TPaBMHUPOBaHHbIX PBIO, 4acTo BCTpeyaeTcs Aedopmanus JIONacTH XBOCTOBOrO IUTABHH-
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Ka. Bo3MOXHO, 3TO ciieicTBHE HH3KOTO YPOBHS BOABI B IIEPHO]] HEPECTOBOH MHUIpaluH M3-3a EpHOAA
ManoBoss B O6ckoM OacceliHe M pocTa OpaKOHbEPCTBA HAa HEPECTOBBIX peKaX, BCICICTBHE YEro pbl-
OBl yallle TPAaBMHUPYIOTCS MAJIOMEPHBIMH CyJaMH H OPYIMSIMH JIOBa, OCOOCHHO M3rOTOBJICHHBIMHU U3
MoHo(UIaMeHTa.

OreHKa CTENEeHH TKECTH MATOJIOTHH y CHroBBIX pbl0 U3 p. ChIHHM 10 GaJIbHOM HIKale BBISBUIIA,
4TO TpeTh 0cobel ¢ MOpHONOrHieCKUMH HApYLIEHUAMH HE MOTJIa Y4aCTBOBaTh B HepecTe WM Oblia
CEephE3HO TPAaBMHUPOBAaHA M HAXOAMIACh Ha rpaHu rubenu. Yacte puid MMena MOBPEeXAEHHUs cpeaHeit
TSKECTH, KOTOPBIE PE3KO CHHKANIH BO3MOXHOCTb M30eKaTh BbUIOBA MM rMOENM BCIEICTBHE Hamaje-
Hus xuiHnka. Takum o0paszoM, 6osee MOTOBHHBI PBIO C aHOMATHSAMH H TpaBMaMH HE CMOTIIH OBl 3¢-
(heKTHBHO y4acTBOBaTh B BOCIIPOHU3BOJCTBE.

B p. Manbe camas Oombluas 10751 peIb ¢ aHOMaJIMsAMK HMENa JISTKHE TIOBPEXKICHUS U MOTJIa yc-
EIIHO OTHEPECTUTHCS, TSDKEIIbIE IaTONOTHH OTMEUeHbl eqUHUYHO TosbKo B 2007 u 2012 rr.

Cpennss 3a psAja JET CcTeneHb TDKECTH IaTOJNOrMH OJHOHM ocobu memsau B GacceliHe HipkHeit
Oou cocrasager 1,6—1,9 Gana, nmoBeIillIeHHE oKa3arens 10 2,4-2.9 6amna O6su10 otMedeno B 2012 r.
Ha 00eHuX peKax M3-3a poCTa HYUCIa TPaBM.

3akayenne

Ha ocHoBe MHOroneTHell BU3yallbHOW OLIEHKH aHOMANHH U TPaBM Yy MOJIOBO3pENIOH TEJIAOH U3
JBYX HEPeCTOBbIX pek Gacceiina Huxueit OOU nonydeHs! cieaylolye JaHHbIe.

CrieKTp aHOMaJIuil BHELUHEro M BHYTPEHHErO CTPOEHMS MeJNsAH NpEACTaBlieH HapyLICHHIMHU
0CeBOTO cKesneTa, (GopMbI MJIAaBHHKOB, M3MEHEHUSMH NQHAJ] U OPraHOB 3PEHHS, HATHYHEM ONyXoJei
B I10JIOCTH T€J1a U Ha €ro NOBEPXHOCTH. o

TpaBMBI B OCHOBHOM OBLIH XapaKTEpHBI Ul YELIIYHHOrO MOKPOBAa M MBINII HAa OOKaxX U CIIHHE
PBIO, IJIABHUKH [MOBPEXAATUCH PEXKE. :

YacToTa BCTpEYaEMOCTH M pa3HOOOpasne aHoManuii y poid B p. MaHbe MeHblIe, 4eM B p. ChiHe,
MOCKOJbKY TOJbKO MPOM3BOAMTEIN C XOPOLIMM COCTOSHHEM 370POBbsl MOT'YT NpeoJoNeTh Gosee npo-
TSOKEHHBIH MyTh K HepectunuiiaM. ledopmanus jornacTed XBOCTOBOTO NMIaBHHKAa M OOIIMPHBIE MO-
BPEKACHUS HApPYKHBIX TOKPOBOB y MEJSAAU U3 00eHX peK BCTpeyaroTcs: Haubosee yacto. Jdedopmanus
IUIaBHMKA OTMEYAIach MMOYTH KaXIblil roa y peld U3 p. MaHpu U B TeyeHHE OoJiee 4eM I10JIOBHHBI Ie-
pvoaa ucciaenoBaHuii B p. CbiHe, cOCTaBiisis B cpeaHeM 33 %, TpaBMbl HAPY)KHBIX TOKPOBOB COCTABJIs-
au 15 % Bcex TpaBM.

CriekTp aHOMaJIMH U UX BCTPEYaeMOCTb Y TIPOM3BOAMTEIICH eI HE 3aBHUCAT OT BO3PACTHOIO
COCTaBa U moJja phid.

CreneHb TSHKECTH MMAaTOJIOTHH Y MEJISIH C aHOMAIHMAMY B IBYX HEPECTOBBIX PeKax HU30BbeB O6U
B cpelHeM oueHuBaercs B 1,6—1,9 6anna, B 2012 r. u3-3a pocta TpaBMaTtu3ma psié OHa BO3pocia 10
2,4-29 6anna.

TakuMm o0Opa3oM, pe3ynbTaThl UCCIIEOBAHHH CBHIETENBCTBYIOT, YTO CIEKTP MAaTOJIOTHH y Mpo-
usBoaurenei neasam (6acceitn Huxneit OOM) OTHOCHTENBHO HELIMPOKHIA.

B nocneanuit rox yacTota BCTpE4aeMOCTH M CTEIIEHD TSHKECTH aHOMaJWi 11 TPaBM Y [IOJIOBO3peE-
JIOH MeNsAn BO3POCIH, HO HEBEJIMKH 110 CPAaBHEHHIO C phibaMu U3 03€p, HaXONSLIUXCS Ha 3arps3HeH-
HBIX NPOMBIILIEHHOCTBIO TeppuTOopusax Konbckoro nonyoctposa, Kapenuu u Talimbipa, roe aHoMamuu
BolaBieHbl Y 80—100 % pbi6. B HacTosuiee BpeMs NpUYMHAMH CHUDKEHHS BOCIPOU3BOJCTBA NeEIAAU
B ypasibckuXx nputokax OOH TpaBMBI H aHOMAaJIHHM BHEIIHETO W BHYTPEHHEro CTPOCHUS HE SBISIOTCH.
B cBa3M ¢ TeM, 4To nensab HinkHedt OGM MMeeT BO3MOXHOCTh Pa3MHOXKAThCSA B HECKONBKHX HEPECTO-
BbIX NPUTOKAX, OTIMYAIOIMXCA 10 YAAJIEHHOCTH OT MECT HaryJsa, NpOH3BOIMTENH AAaXKe C CePbEe3HBIMU
OTKJIOHEHHSIMHM HMEIOT [IaHC y4acTBOBATh B BOCIIPOU3BOICTBE.

CITHCOK JIHNTEPATYPbI

1. Mouceenko T. H. I3MeHeHHe HEKOTOPBIX OUOJOTHYECKUX MoKa3aTeNed pbl0d KaKk 3KOJIOrHYECKHil MOHH-
topunr / T. Y. Mouceenko // CocrosiHHe NpUpPOIHOM Cpensl M INMpPOrHO3 ee H3MEHEHUsA. Amnatutsl, M3a-Bo
Konbck. ¢pun. AH CCCP, 1982. C. 48-58.

2. Apwanuya H. M. Martepuaibl MXTHOTOKCHKOJIOIHYECKHX MCcIe10BaHHH B Gacceiine Jlagoxckoro o3epa
/ H. M. Apmiannua // C6. nay4. Tp. TocHHMOPX. 1988. Bein. 285. C. 12-24.

12



BogHrie 6uopecypch U ux paljUOHaJ/ILHOE UCIIOJIb30BaHue

3. Pewemnuros FO. C. CoBpeMeHHble npodnembl u3ydeHus curossix puid / KO. C. Pewernukos // Bonpo-
cbl uxTHOJorHU. 1995. T. 35, Ne 2. C. 156-174.

4. Kawyaun H. A. Ppidobl mpecHbix Boa CyGapKTHKM Kak OMOMHAMKATOPbl TEXHOTEHHOTO 3arpssHeHus /
H. A. Kamynun, A. A. Jlyxun, T1.-A. AmynaceH. Anatuthei: M3a-8o Konbek. Hayu. tientpa AH CCCP, 1999. 142 c.

5. Axumosa H. B. Mopdonorugeckoe cOCTOSHHE PENpOIyKTUBHOH cHcTeMbl pbld B Bogoemax Kosbckoro
nonyoctposa / H. B. Akumosa, O. A. ITonosa, FO. C. Pewernukos, H. A. Kamynun, A, A. Jlykun, I1.-A.
Awmynaces // Borpocst uxtuonoruu. 2000. T. 40, Ne 2. C. 282-285.

6. Llaposa FO. H. Cucrema BocnipousBoacTBa cura Coregonus lavaretus B ycloBUAX MHOTOQAKTOpHOro
sarpssuenns / 10. H. [laposa, A. A. JIykun // Borpocs! uxtionoruu. 2000. T. 40, Ne 3. C. 425-428.

7. Mouceenxo T. H. Cur xak TecT-oObeKkT Ay OHOMHAMKaLMM KadecTBa Boja o3ep Kpaiinero Cesepa /
T. . Mouceenko, A. A. Jlykun, H. A. Kamynun // CoBpeMeHHbIe po0OiaeMbl CUIoBbIX pbi6. Biaausoctok, 1991.
C. 213-224.

8. Cassaumoea K. A. AHOManuu B CTPOECHMM pbl0 KuK TOKa3aTeIH COCTOSHHMS NPHPOJHOH cpeibl /
K. A. CasBautoBa, 0. B. Ue6oTapesa, M. 1O. ITnuyrusn, C. B. Makcumos // Bonpocst uxtronoruu. 1995. T. 35,
Ne 2. C. 182-188.

9. Apwanuya H. M. I1atonoro-mop¢$oJOrH4ecKii aHajau3 COCTOSHMS PbIO B IOJIEBLIX U IKCIIEPHMEHTAIIb-
HbIX TOKCHKOJIOTHYeCKUX HccaegoBanuax / H. M. Apmannna, JI. A. JlecHukoB // MeToapl HXTHOTOKCHKOJIOTHYE-
ckux uccnegosanuit. JI.: TocHUOPX, HITO «IlpompsidBoa», 1987. C. 12-24.

10. Pewuemnuxoe FO. C. OueHka 61arononyyus pelOHOH YacTH BOAHOIO COOOLIECTBA MO Pe3yJIbTaTaM MOp-
¢donaronornyeckoro aHanusa poid / H0. C. Pemernukos // Ycnexu coBpeMenHo# 6uonorun. 1999. T. 119, Ne 2.
C. 165-177.

11. Bozoanoe B. []. Dxko10THs MOJIOAH M BOCTIDOM3BOJACTBO CHroBbIX pbid Hiknei O6u: aBToped. auc. ... a-pa
6uon. Hayk / B. 1. Bornanos. M., 1997. 38 c.

12. boedanoe B. /. Jxonorudeckoe coctosiiie npurtokoB Hunkaeit O6u (pexu CoiHsa, Boiikap, CoGsb) /
B. . bornauos, E. H. boraanosa, O. A. I'ocbkoBa, U. I1. Menbunuenko, JI. H. Crenanos, M. U. Spywnna. Exa-
Tepundypr: YpO PAH, 2002. 135 c.

13. bozdanos B. []. Dxonoruueckoe coctosHue nputokoB Huxueit O6n (pexu Xap6eii, Jlonrorseran, Lly-
gbs) / B. JI. boraanos, E. H. Boraanosa, O. A. I'ocekoBa. H. I1. Menbunuenko, JI. H. Crenanos, M. U. Spyum-
Ha. Exatepun6ypr: YpO PAH, 2005. 235 c.

14. bozoanoe B. []. Pribb1 Gacceiina Huxueit O6n / B. JI. boraasos u ap. Oxonorns peido O6b-HpTsiiickoro
bacceiina. M.: KMK Publ., 2006. C. 252-300.

15. Mockanenxo b. K. Curossie poiob1 Cu6upn / b. K. Mockanenko. M.: TIuni. npoM-cts, 1971. 182 c.

16. Peivemnuxos FO. C. Dxonorus u cucreMatuka curosbix poi6 / 10. C. PemernukoB. M.: Hayka, 1980. 301 c.

Crartbs nmoctynunaa B pegakuuio 22.09.2014

HH®OPMALIHS O5 ABTOPAX

locexoBa Onbra AnexcargpoBHa — Poccus, 620144, ExaTepuH6ypr; MHCTUTYT aKonoruu
pacTeHUl U XKUBOTHbIX ¥YparnbCcKoro orgernerust Pocculickoll akagemuu Hayk; KaHg. buon. Ha-
YK; Hay4HbIl COTPYgHUK nabopaTopuu 3Kororuu pui6 u 6uopasHoobpasusi BOgHbIX 9KOCU-
cTem; goskova(wipae.uran.ru.

Memruyerko Hpuna INasnosHa — Poccus, 620144, Ekarepunbypr; MHcTuTyT 3Konoruu
pacTeHul U XUBOTHbIX Yparnbckoro otgeneHusi Pocculickoll akagemuu Hayk; KaHg. Buon. Ha-
YK; CTapiluuill Hay4HbIl COTPYgHUK nabopaTopuu 3Kornoruu puit u 6uopasHoobpasusi BOgHbIX
askocucTem; melnichenko(@ipae.uran.ru.

Borgaros Bnagumup [IMuTtpueBuy — Poccusi, 620144, Ekatepunbypr; MHCTUTYT 3k0onoruu
pacTeHuUl U XuBOTHBIX Ypaneckoro otgenerusi Pocculickoli akagemuu Hayk; g-p 6uon. Hayk;
npodeccop,  {eH-KOppPecrnoHgeHT Poccuuckou aKkagemuu  HayK;  JupeKkTop;
bogdanov(ipae.uran.ru.

13



