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H MUKPOBAKTEPHO/IOTHYECKHX AHA/TH30B
BO/bI B PEKE BOPKVYTA 1104 B/IMAHHEM
AHTPOIIOI'EHHBIX ®PAKTOPOB

ﬂpOBeaeH aHa/lu3 XHMHYEeCKHX H MHK]DOéaKTepHO/]OI' HYECKHX COCTaB/IAKIIHX BOJbI B
PekKe BopKyTa. /laHHbIX XapaKTepHCTHKa BOAOEMOB I10 CaHHTApPHO-XHUMHYEeCKHM H MHK-

pOéI/IO/IOI" HYEeCKHM T1OKa3aTe/IAM.

KmoueBble c/oBa: Boa, HaxTHbIEe MOCE/KH, 3arpsa3HeHHe PeK, OHOMHACKaKLIHSA, THIIep-
MHHepa/IH3alIks, [THTheBOe BOAOCHAGKEHHE.

H 3MEHEHUS] XMMHUUECKUX W MHK-
pOGaKTepHOIOTMYeCKHX — aHa-
nU30B BOABI B peke Bopkyra noa Baus-
HHEM aHTPOIIOTeHHBIX (PaKTOPOB.

B nocneaHve roasl y4acTUAMCH Cy-
Yau HeO/1aronpusTHBIX 3KOIOTHUECKHX
[MPOUCIIECTBHM, CBS3AHHBIX C GUO/IOTH-
YeCKUM U XUMHUECKHM 3arpsisHeHUeM
MIPUPOAHBIX BOA, HUCTIONB3YeMbIX /IS XO-
3FMCTBEHHOTO M TMHUTBEBOTO BOAOCHAO-
JKeHHUsl.

[Tpotiecchl BOCTPOM3BOACTBA BOAHBIX
PecypcoB OCMabAsOTCA B pesyabTare Mx
ype3MepHON 3KCIVIyaTallMk W 3arpsa3He-
HUs, @ TaKXKe YHUUTOXKeHHeM KOMIIOHeH-
TOB MPUPOAHBIX CUCTEM, I7IaBHBIM OBpa-
30M PaCTUTEe/IBHOCTH, B IIPHUOPEKHBIX
parioHax 1 Ha BOAOCOOPHBIX BacceliHax.

Peka Bopkyta — TuruuHeill npumep
BOAHOTO OOBEKTa, [OABepraiomerocs
MHTE@HCUBHOMY a@HTPOIOreHHOMY BO3-
nmevictBuio. HauuHas ¢ ocBoeHust yro/nb-
HOTO MeCTOPOK/IEHHs, eé BO/bl UCIIONb-
3YIOTCA KaK A5 TIMTheBOM lienu, Tak U
71l TeXHUYeCKUX HYxKAa ropoza. [loato-
My 3HaHHE 3aKOHOMEpPHOCTel H3MeHe-
HUSI XUMHUUECKHX W OHMO/TOTMUYECKUX aHa-
nU30B BObI B peke Bopkyta noa Baus-
HMEM aHTPOIOreHHBIX (PaKTOPOB SBS-
eTCs MPaKTUUYeCKH 3HAUHMBbIM.

Peka Bopkyra mnporekaer B LieH-
TpaZlbHOM 4YacTh BopkytuHckoro rmpo-
MBIIIZIGHHOTO parioHa. E€ mpoTsxkeH-
HOCTb cocTtaBasieT 182 rM. Peka nmeer
MHOKeCTBO NPUTOKOB (6onee 50). ['eo-
NOTMYeCKOe  PacroZioxkeHre  ropoaa
BOpKYTHI COBIMaaeT C LIEHTPOM MY/Ib/Ib,
IIaXTHbIe TIOCE/IKM PACITIOZIOKEeHbl  Ha
OKPECTHOCTH MY/IbAbl — HECKO/bKO BbI-
e LIieHTpa ropoaa. lTakoe pacrionoxe-
HUe ofecreurBaeT IOCTYIVIeHHe B Py-
YbM 3arpA3HEHHBIX GBITOBLIX U TIPOMBIIII-
MIeHHBIX OTXO/IOB, KOTOPbIE 3aTeM IIora-
aaloT B pycio peku. [lopoaa, wcrons-
3yeMasi /7151 OTCHINKKA AOPOr U 6/1aroyct-
POVICTBa ABOPOB, «ObecIieynBaeT» BO/IbI
PeKH BpeaHbIMU BeIeCTBaMU — CY/lb-
daTaMy, a30TUCTHIMU COeAMHEHUSAMH U
APYTUMH BellleCTBaMH.

CyliecTBYIOT Pa3MUHbIE MHEHHUS O
CTEereHW 3arpsA3HeHus pPeku BopKyThi.
ABTtophl KHUTH «Bopkyta- — ropoa Ha
yrae, ropoa B ApKTHKe» TOBOPAT 06
YMEPEeHHOM CTeleHW 3arpsA3HeHMsl, KC-
K/odyasg BpeMsl MooBoabs. B rocymap-
cTBeHHOM aokaazae «O COCTOSHUU OK-
pyxKamomer mnpupoaHol cpeasl PK B
2006 r.» peka Bopkryra xapakrepurayer-
Cfl yXKe KaK BeCbMa 3arpA3HeHHBIM 06b-
eKT — B Hell Hab/moaaeTcs NpeBbllieHHe

165



—e— Bojoém | xateropun

—8— Bojioém 2 kateropun

Ilo.]]ﬂ HEYA0BJIETBOPUTE/JIbHBIX HpOﬁ 0 XUMHUYECCKHM IOKa3aTeJIaM
100,0
90,0 A
80,0 A
e —
60,0 .\// \\ \
= OMNTTN N AN
’ b
30,0 \’\\ K / \
20,0 — t
10,0 \ \A AN
o e & = = = = & = = w =
22 22 2 2 8 2 8 8 8 2
— — — — — o o o o o o o
roabl

Puc. 1. Xumuueckne nokasatenu npo6 Boabl

npeaenbHO AOMYCTHMOM KOHLIGHTPaLMU
(TAK) nay HOPMBI TAaKKX BelLIecTB, Kak
BI'lKs, xenes3o, Mens.

B HacTosflllee BpemMsA U3BECTHHI
pas3nuyHble METOAWKH U CIIOCOOBI
aHa/U3a KayecTBa BOAbl — XUMHYe-
CKUM, OaKTepHONOrHYeCKUi, T'uapo-
MeTpPHUYeCKUM, (PHU3NKO-XUMHUECKHH,
GuouHauKauua U apyrue. B Bopkyre,
COr/IacCHO OTYeTYy LeHTpa TMIheHbl U
snuaemuonoruu B Pecniybivke Komu,
eMHCTBeHHOW Ha CeroaHAIIHUN [eHb
nabopaTtopueri, aTTeCTOBaHHOM MW ak-
KpPeaWTOBaHHOM /18 BBIIOMHEHUs HC-
crlenoBaHUM KauyeCTBa BO/ALI B TOpo/e
Bopkyte, sABasgercas aabopartopus
LIFCOH. B stoit nabopatopuu oripe-
[efsioT T/AaBHBIM OOPa3oM XUMHKO-
6aKTepHO/TOTNYECKHIT COCTaB BO/IbI.

OCHOBHBIMM KMCTOYHHKAMM 3arpsisHe-
HUs TopoJa SABASIOTCS TMPeATpHUATHS
T3L, LieMeHTHBIN 3aBOA, WaxXThl. B re-
puoa ¢ 1999 roga no 2006 roa ronu-
YeCTBO TMPeAlpUATHI, COpachIBAOIIMX
CBOU CTOKU B BOAOEMBI peKu BopkyThl,
cokpatuiock ¢ 21 go 10, T.e Ha 52 % .
B Hacrosiiiiee Bpemsi, Y Bcex OOBEKTOB,
MIMEIOIINX COOCTBEHHBIE BBITYCKU CTOU-
HBbIX BOZ, eCTb paspelleHue Ha cHpoc.
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KoHTpornb  KauecTBa  cOpachiBaeMbIX
CTOYHBIX BOA IO CaHWUTapPHO-XMMUYEC-
KUM M MHKPOOHO/IOTMYECKUM TOKa3aTe-
[IIM OCYIIECTB/IACTCA Ha BCeX MPOMbIII-
NeHHbIX 0O0BbeKTaX. PaspaboTaHbl I/1aHbl
MPHUPOAOOXPAHHBIX ~ MEPOIPHUATUM, B
TOM UMC/Ie TI0 OXPaHe IOBEPXHOCTHBIX
Boua [2].

Kaxk creactBue cHykeHusi cOPOCOB,
3KO/IOTUYECKHE  [IOKAa3aTe/y  /IO/MKHBI
YAYUIIaThCA. DTO MOATBEPKAACTCH CHU-
JKeHHeM KO/IMYeCTBa HeYIOB/IETBOPU-
Te/bHBIX MPOG KaK IO XMMHUYECKHM, TaK
M MUKPOOAKTEPHO/IOTHUECKHUM  T10Ka3a-
TerIsIM.

B KauecTBe OTKPBITBIX BOAOEMOB A/1st
XO3AMCTBEHHO-TINTHEBOTO  BOAOCHAOXKe-
HUSl TOpOJa WCIIONb3YIOTCH p. Yca U p.
Bopkyta. B KauecTBe MOCTOSHHBIX
CTBOPOB /11 0TOOPa MPOG BBICTYIAIOT 2
CTBOPa, KOTOPHIE OLIEHHMBAIOTCS KaK BO-
[OEMBI TIEPBOM Kateropvu ( 1o oaHomy
Ha perax Yca u Bopkyta) u 5 ctBopos
— Kak BO/IOEMBI BTOpOM Karteropuu (1
Ha p.Yca u 4 Ha p.Bopkyra) (taba. 1,
puc. 1—2).

Cneayetr OTMETUTh, UTO Ha KayecT-
BO BO/Ibl B BOAO&MAX BIUSIOT HE TO/b-
KO CTOYHbBIE BObl OT MPOMBIII/IEHHBIX
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Puc. 2. MukpobakTepHO/IOrHiecKkHe noKasare/nn

Tabmyua 1

XapaKkTepHcTHKa BOIOEMOB MO CAaHHTapPHO-XHMHYECKHM H MHKPOOHO/TOTHYEeCKHM
nokasarensam (% HeyAOB/IeTBOPHTEAbHBIX NPOG)

[omst Bonoém 1-oit kateropum Bonoém 2-oi1 kaTeropuu
XuMryeckue MuKpo6HOIOrourcKre XuMrueckre MukpoGronorourckrie
MoKasare/nu roKasare/nu roKasaTenvu roKasaresin

1995 37,5 50 56,5 52,2

1996 66,7 40 43,8 41,2

1997 80,0 60 69,2 46,2

1998 42,9 28 941 27,8

1999 37,5 50 70,6 50,0

2000 0,0 37,5 31,3 36,8

2002 0,0 55,6 0,0 33,3

2003 18,2 25 50,0 0,0

2004 17,6 23,5 37,5 18,8

2005 5,3 5,3 16,6 16,6

2006 0,0 30 0,0 0,0

MpearnpUATUA Y KaHa/U3aLMOHHBIX O4H-
CTHBIX COOPVXKEHUM, a TaK ke TaBO/OK,
M3MeHeHHe pacxoda BOoAbl B peKax I1o
BpeMeHaM roza, He UCK/IoUeHa BO3MOXK-
HOCTb B/IHSHHSA TOA3EMHBIX 3a/ieXkel I1o-
Ne3HbIX MCKOIMaeMbIX, HallpuMep, xesesa
¥ MapraHiia. BosbIMHCTBO OTpuUliaTenb-
HBIX P06 OMYUEeHO BO BpeMs MaBOAKa.
OCHOBHBIMM XapaKTEePHCTUKaMU BO-
bl ABMSAIOTCH: BOAOPOAHBIN MOKasaTe/lb,
OpraHo/enThyecke  CBOMCTBa  (MyT-
HOCTb, MPO3PayHOCTb, LIBETHOCTb, 3arla-

XU Y TIPUBKYCHI), KOMUECTBO CYXOrO OC-
TaTKa, MEeCTKOCTb, OKHC/ISeMOCTb, KH-
C1I0pod, TOKCHYECKWe BellecTBa M T.A.
HexkoTopble M3 HMX pacCMOTpPEHBl Ha
nprMepe peky BopKyTh.

B 1LienoMm no X“MHKO-6HOTOTHYECKUM
[OKas3aTe/IIM COCTOSIHHME BObl YIOB/Ie-
TtBOpsieT HopMaM [ /K, ycTaHOBAEHHBIX
MuHKCcTepcTBOM 3ApaBOOXpaHeHus, HO
B OTAe/bHblE Teproabl Hab/oaaeTcs
pesKoe H3MEeHeHHe 3THX [loKasareriew,
YTO CIIOCOOCTBYET CHIKEHUIO PaBHO-
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Puc. 3. IlNokaszarenp UBeTHOCTH

MEpHOM caMoperyasimu peku. B pe-
aynbTaTe Habmonenu ¢ 1984 rona Gwi-
MY TIO/IYUeHbl aHHble, MpeaCTaB/IeHHbIe
Ha puc. 2—5.

OpraHorentuyecke CBOMCTBa OIl-
penensioTCs  BellleCTBaMM, BCTpeYalo-
IIMMKCA B NPUPOAHBIX BOAaX, A00aB-
nAsieMbIMA B Tpoliecce 0B6paboTKU BObI
B BH/E PeareHTOB U IOSB/SIOIINMUC B
pesynbTate ObITOBOrO, MPOMBIIIZIEHHOTO
U CenbCKOXO3ANCTBEHHOIO 3arpsA3HeHks
BOZIOMCTOUHHKOB. K XyMMueckyM Bellle-
CTBaM, B/MSIOIMIMM Ha OpraHo/ertiie-
CKUe TIOKasaTe/nrd BObl, KPOME Hepac-
TBOPHMEBIX TpHUMECcer U T'YMHHOBBIX Be-
IeCTB, OTHOCATCS BCTpeJalollvecs B
MPYUPOAHBIX BOAAX WU A0OaB/IseMble B
HUX NPy 06paboTKe X/I0pHabl, cyibda-
ThI, Kere30, MapraHeil, Me/b, IMHK,
AMOMHHHWM, TeKca-MeTa- U  TPUIIONN-
docdpaT, conu Kaablivis ¥ MarHusl.

Bona peku He unMmena 6GrarorpusT-
HBbIX OPraHO/IENTHUYECKUX CBOWMCTB IO
LIBETHOCTHU Y MYTHOCTH He TO/bKO B Ile-
pyoa TaBoaKa (3adpUKCUPOBAHBI ITOKa-
satern o usertHoctn ot 25° no 70°,
ripu HopMatHBe He 6onee 20° ; o myT-
HoCcTH oT 2 mr/n no 11 mr/a, npu HOp-
MatuBe He 6onee 1,5 mr/n ), Ho u naxe
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CpeaHeroaoBhle TOKa3aTe/lM He COOT-
BETCTBYIOT HOpMaM (puc. 3).

BonopoaHeiti nokaszatens pH mmeer
Gorbllioe  3HaUeHHe /11 HOPMAa/IbHOrO
[IpOTeKaHHs B Hel OGHO/MOTMUYECKUX U
PUBHMKO-XMMHUECKHX IIPOLIECCOB, TpH-
BOMAIIMX K CaMOouuiieHuio. [lis Boabl
XO3AMCTBEHHO-TINTHEBOrO  HasHaueHUs
OH /IO/IXeH HaxoAWUThCs B Ipeaenax 6,5-
8,5. B peke Bopkyra BEICOKWH A5 TYH-
APOBBLIX TIOBEPXHOCTHBIX BOA IIOKAa3a-
Tenb pH obecrieurBaeTcs 3a cyeT Mnoa-
menaurMBaHMs naHamadpTa (puc. 4). B
wesnoudort cpene (pH Boam 7,4-8,5)
TAXKe/ble MeTa/libl 0OPa3syIoT M7I0XOPac-
TBOPHMbBIE COeAMHEHUs] Y HaxXOAATCH BO
B3BeCAX WIA BbINAZAIOT B OCAAok.[1].
OTUM OBBACHACTCH HU3KOE CoAepKaHKe
THKe/IbIX METa/l/IOB.

KonnuecTBo cyxoro ocraTka xXapak-
TepH3yeT CTereHb MUHepa/vu3alMy MpH-
POAHBIX BOA; OHO He AO/MKHO IIPeBbl-
watbk 1000 Mr/n v nuie B OTAE/NBHBIX
cnyyasx aonyckaerca 1500 mr/a. Ipwu
yrioTpebrieHn  BOABl C  [IOBBIMICHHBIM
coneconepxaHueM, Habmonaercs TIH-
MepMUHepa/iv3alivs OpraHi3Ma yeroBe-
Ka, UYTO TMPHBOAWUT K [IOSIB/IGHHIO pas-
MUYHBIX (PYHKLIMOHA/TBHBIX PACCTPOMCTB.
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2KecTkoCTb NMpPHPOAHBIX BOA He SB-
NIeTCA BPEeHOM /sl OpraHyaMa, OaHa-
KO Ha/lMuMe MOHOB Ka/lbLIMA Y MarHvs B
BoZe B OO/MBIIOM KO/IMYECTBE Hexerna-
TenbHO, T.K. fenaeT e€ HelpUroaHOU
AsT  XO3AWCTBEHHO-OBITOBBIX — HYXK:
HOpMa ObIlIed MKEeCTKOCTH 7-Mr-3KB/11.
MakcuMasibHO AOMYyCTHMasi Be/MdMHa —
10 Mr-3xB/11 (puc. 5).

KrioueBbIMM  [TOKa3aTe/1sMK  3arpsis-
HeHHsl ITOBEePXHOCTHBIX BOA SB/AIOTCSH
cybpaTbl M TsKerble MeTa/l/Ibl, OAHKM

13 MCTOYHHKOB TOCTYII/IeHHs CYbdaToOB
B [IPUPOAHYIO Cpeay — COoeAWHeHUs ce-
pel. Y Kapbepa LIEMEHTHOrO 3aBoja
PACIIO/IOKEHbl U eCTeCTBEHHbBIE BbIXO/IbI
cybdaTHBIX Boad. McTouHMKOM cyibda-
TOB B HallleM ropo/e sIB/SIOTCS FOpHbIe
MOPObl HMIAXTHBIX OTBA/IOB, B KOTOPBIX
MMPOUCXOAAT MPOLIecchl Bblllle/laurBaHUsA
cepbl U3 eé coelrHeHHH. DTO MoaATBep-
KAAIOT WCC/IeOBaHKs, MPOBOAMMEIE Ha
TePPUTOPUM FOPHOTO OTBOA@ 3aKPBITOM
maxthl «OHp-Ara» ¢ npureramomyM
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Puc. 7

KapbepoM paspabOTKH YI/s OTKPHITHIM
CrocoBOM: ec/ii B TIPUPOAHBIX BOAAX
colepX)aHWe  HUTPATOB  COCTAB/SA/NO
0,25—0,54 mr/n, a cynsdaros 30—31
MI/71, TO HUXKe MpUéMa BOAOOTAMBA —
4.4 mr/n u 1030 Mr/n cooTBeTCTBEHHO
(p.BesbiMannb) [1]. Cynbdatel U X710-
PYIBI IMEIOT CBOMCTBO HAKaIl/IMBAThCS B
BOZe, Cel0BaTe/bHO, MO HUM MOMKHO
orpese/Th MeCTO MOCTYIVICHHS B PEKY
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3arpssHeHHbIx  Boa.  CpeaHeronoBble
rokKasates Cy1bhaToB KOMeGmoTca OT
20 mr/n (1998 roa) no 170 mr/n (1987
roz), a xaopuaoB — ot 6,7 mr/n (2000
r.) oo 41,75 mr/n (1989 1) (puc. 6—7).
OkucnseMocTb BOAbl SABSAETCH Bak-
HbIM TMIMeHWUYeCKHMM T[IOKasaTesleM eg
KauecTBa. Pe3Kkoe MOBbIlIeHNe OKUC/Isie-
MOCTH CBM/IETE/IbCTBYET O 3arps3HEeHUH
BOJIHOTO MCTOYHMKA U HeoBXOAMMOCTU
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[pOBe/ieHrss COOTBETCTBYIOIIMX Mepo-
[IPUATHHI, B C/Iydae ero KCIO/Ib30BaHM.
Hopma  okucnsemoctu 5 wr/n.
CpeaHeronoBble TOKasaTeny 3TOrO Ila-
paMeTpa  3HAUWTE/ILHO  IPEeBbIlICHHI.
Tonbko oaHaxawl, B 1990 roay, sToT
roKasaTens okasaszica Huxe [1/IK u co-
craBun 4,7 mr/n (puc. 8).

[TosiBieHyie B TTOBEPXHOCTHBIX BOJAX
dTOpa CBA3AHO C TMOCTYIVICHHEM B PEKY

ApPeHaXKHBIX BOA I071eH 30/10TOYAA/ICHUS
1 (PU/IBTPALIMOHHBIMU BOAAMH TEPPHKO-
HOB. B cOpocHbIX Bodax rUapo3010TO-
yaaZieHUsi KOHLIGHTpaLa pTopa MOKeT
nocturats 7 mr/n. Boeneuenvie dgprtopa B
oOMeHHbIe TPOoLIecChl orpeaenseTcs co-
fepxaHveM B Bose Kanblivs (puc. 9—
10).

AzoTconepxkallve BeliecTBa (aMMu-
aK, HUTPUTHI, HUTPAThI) 06Pa3yioTcs B
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Puc. 11

BOZle B pesy/ibTaTe MPOTEeKaHUs XUMH-
YeCKUX IMPOLIeCCOB U THUEHUS pacT-
TeNbHBIX OCTATKOB, a TaKXke 3a CcueT
pasnoxeHrs 6elKOBhIX COeArHEeHUH,
MorazailIMX IMOYTU BCeraa CO CTOY-
HbIMM OBITOBBIMM BOAaMM. KoHeuHbIM
MPOAYKTOM pacliaga OenkoBbIX Be-
IeCTB fABAseTCA aMMUak. B peke Bop-
KyTe MCTOUYHHKOM IIOSIB/ICHHUS aMMO-
HUPMHOIO U HUTPATHOIO asoTa C/yxKaT
TaKke [IOpOAHBIe OTBa/bl U IOA3eM-
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Hble BOAbl. B maxTHBIX Bogax IMOAB/fA-
IOTCH OKKC/ICHHBbIe COelMHEHMs a3oTa,
KOHLIGHTPALMs KOTOPBIX MOXKeT IIpe-
Bhimath 10 wmr/a.[1].IlpuroaHon ans
[MUTbEBBIX Lle/leil CUMTaeTCs Bozda, CO-
fepXallas MLIb CAedbl aMMMaka U
HUTPUTOB, a MO CTaHAAPTY AOMYCKaeT-
ca codepxaHue He 6Gormee 10 wmr/a
HUTpaToB. [Ipu Hannuuu B Boae Gonee
50 Mr/n HuTpaToB HabmoaaeTcs Ha-
pYLIEHHE OKUCAUTE/IBHON (PYHKLINU
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Tabmuia 2
CpeanHe nokasarte/nH TemnepaTypbl H ocaakoB B r. Bopkyre
Ton Cpeanana
MNokaszate 1984 1985|1986 | 1987 | 1988|1989 (1990|1991 1992|1993 HOopMa
Cpeatsisi TeM-

HepaTypa 3a roz 541-75|166|-68|-54|-48]|-51|-44
O61ee Kormu-

4ecTBO ocaz- 634 | 432 | 525 | 467 | 480 | 582 | 546

-7,1 |43 | -63

633 | 493 | 684 613
KOB 3a IO/l
Ton Cpenusasa
Mokasate 1993|1994 19951996 | 1997 | 1998|1999 | 2000 | 2001 | 2002 HopMa
CpenHsisi Tem-

NepaTypa 3a ron 43|-55|-31|-42]|-68|-88|-69]|-40
O61ee Kormu-

4yecTBO ocasl- 684 | 371 | 492 | 471 | 349 | 598

KOB 3a Iroa

-58|-64| -63

504 | 532 | 431 | 573 | 613
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KpOBU — MeTreMornobruHemusi (puc.
11—13)

['TvKOBEIE 3HaUeHMs Ha MIPHBEeAeHHBIX
Bhillle AMarpaMMax MOIYT OBITb TaKXKe
C/IeICTBMEM H3MEHEeHHsl TeMrlepaTyp Hu
KO/IMYECTBOM BBIMABIIMX OCAAKOB IO
rozaM (tabm. 2).

HMmeet MecTo 1 TOT pakT, UTO A/
reo/IorM4eckoro CTPOEHHs pervoHa
XapaKTepHbl MHOTOYMC/IEHHbIe 30HbI
Pa3pbIBHBIX M TEKTOHMUECKHX Hapy-
meHu U HanpsxkeHuit. Henocpenact-
BEHHO Ha /IMHUU Pa3/oMOB IUTOCde-
pBl  pacrnosoxeH ropoa Bopkyra.

ConepxaHue B TOUBEe M Heapax ec-
TeCTBEHHbIX TeOXUMHUECKUX TNPOBUH-
UMM U TreolaTOreHHbIX 30H TaKUX
3/1eMeHTOB, KaK HUKenb, KobarbT,
BaHaAuM, MoaubAeH, LMHK, XPOM,
CTPOHLIUM, Gapui, MapraHel, paaoH
MNPUBOAUT K UX MUIpPALIMM B KOHTaK-
TUPYIONIME C Ye/lOBEKOM OOBbeKTH
okpyxaiomeit cpeasl. OHU OKa3biBa-
IOT Herocpe/ACTBeHHOe B/AWfAHWE Ha
COCTaB U TMTMeHUYeCKHe XapaKTepu-
CTHKH [IOA3eMHBIX U [OBEPXHOCTHBIX
BOZ, UCMO/b3YeMbIX B KauecTBe ITHUTb-
eBOro BOAOCHaGXKeHMUs.

1. Bopryra-ropoa Ha yrrie, ropoa B ApKTHKe.
HayuHo-norynsaproe nananve/ Iloa obweit pe-
narkuveit M.B. Tetien. CokmbiBrap, 2004. — 352 c.

KOPOTKO OB ABTOPAX

CITHCOK /IHTEPATYPbI

2. Exxeroamble otuetsl LleHTpa rurvieHs! u
snuaemuonoruu B Pecriybnvke Komu, dunvan
r. Bopkyra. I3

bynnakoBa Enera [ eHHaabeBHa — KaHAMAAT TeXHUYECKUX Hayk, AoLeHT Kadeaps: [TMuM
Punrana CaHkr-TleTepbyprckoro rocyaapcTBeHHOro ropHoro uHctutyta uM. [.B. [Naexanosa
(TexHHUecKOro YHHUBepcUTeTa) «BOPKYTUHCKUIM TOPHBIF UHCTUTYT, T. (82151) 7-36-25;

Lanpy Hazexzaa HukomaeBrHa — crapumii nperoaasatens Kadpeapst [IMuM Punvana Cankr-
[TeTepByprckoro rocyaapCTBEHHOrO TOPHOro MHCTHUTYTa MM. [.B. IrnexaHoBa (TexHuueckoro

yHUBepcuTeTa) «BOpRYTHHCKUM TOPHBIN UHCTUTYT.

YA N—

AUCCEPTALHH

TEKVIIAA HHPOPMALIUA O 3ALIHTAX AHUCCEPTALIHA
IO rOPHOMY AEMY H CMEKHBIM BOIIPOCAM

ABTop |

Hassanue pabots1

| Cneuuanbnocrb| Yuyenas crenens

POCCHUMCKHUH rOCYAAPCTBEHHbBIH 'EO/IOrOPA3BEAOYHbIHN
YHUBEPCHUTET HMEHH CEPI'O OP/I2KOHHUKHA3E

2KYPAB/IEB TekroHnueckoe pasButrie BepxHece-
Aekceid NeHHAX — YsHAWHCKOrO parioHa vKo—

NTBIMCKOM TIeT/I B Me3030e M KalHO-
HukonaeBna 30e

25.00.01 K.T.H.
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