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K YHATATEJIO

YeTBepTh Beka TOMY Haszan TUpakoM 10 ThIC. 3K3eMILISPOB ObLaa H3-
JMava kaura A.M. Komnera, E.A. Yepreix «Pexn IlepMckoit oOmacTu»
| [0], xoTopas pa3orach MrHOBEHHO — HACTOJIBKO ObLI BEJIHK HHTEPEC MAC-
COBOTO YHTATENS K HAIIUM pekaM. MBI HafieeMcs, 4TO M B HACTOSAIIEE BpeMs
K pexaM — UCTOYHHKY Halllei )KU3HH M YKpAIIeHHIO JH00ro yrojka IpH-
pOABI HHTEPEC HE TIpoTnall.

Koneuno, 310 yXe coBceM npyras kHura. B Heil, Hapsaay c¢ Tpaau-
IHOHHOH XapaKTepHUCTUKOH OCOOCHHOCTEH THIPOJOTHYECKOTO pPeXMMa
PABHUHHBIX M TOPHBIX PEK HAIEro Kpas M C MPUMEPaMH MPAKTHYSCKOTO
IIPUIOXEHUS 3HAHUH 00 3TOM pexHMMe, NIPUBELCHBI CBEJIEHUS O CTPYKTY-
pc BomHoro Oamanca Ttepputopuu llepMmckoro kpas, O MOTEHIMAIBHBIX
Il 3KCITyaTallMOHHBIX pECYPCcax IOBEPXHOCTHBIX BOJ, O PEKUME CKOPOCTEH
TCYEHHsI BOIBI B pa3Hble (ha3bl peskuMa pex u Jp.

Pazgen «Peku TpyXEHHIBD» TOCBSIIEH HCTOPHUM HX HCIOIb30BAHHS.
3 paznene «KadecTBO pedHBIX BOA» [laHA XapaKTEPUCTHKA paboT IO HUC-
CJIENOBAHUIO TVIABHBIX IPUPOIHBIX (PaKTOPOB, GOPMHUPYIONTHNX X HIMUYECKU
COCTaB PEYHBIX BOJ, a TAKXKE COBPEMEHHAs OILIEHKA UX Ka4yeCTBa.

ITocnennsas TeMa 0COOCHHO aKTyallbHA, TIOCKOJBKY Ka4ecTBO BOJBI 32
IIOCJIEAHUE ACCATHIETUS] PE3KO YXYAIIUIIOCHh B peKax HE TOJIBKO HaIleH
CI'paHbl, HO U BO Bcero Mupa. Hacenenue Hammeil miaHeThl CTPEMHUTENb-
110 YBEITUYHMBAETCS, a €€ NIPUPOIHBIE PeCypchl HcTomialoTca. [omoBoe
lnorpebaeHue Boasl YyenoBedecTBoM ¢ 1940 mo 1990 r. yBenuymioch B 4
paza. Ha cerogHsAmHui OeHp MHOTHE MHJUIMOHBI JIFONCH HCIBITHIBAIOT
OCTpBINt AeULUT B YHCTOH Bojae. YUeHble NPEAyNPEKIAIOT, YTO Y-
[)c3 4ETBEPTh BeKa €€ OyleT He XBaTaTh yke 2/3 HaceleHHs, MO3ITOMY
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cTparerudeckuM pecypcoM B XXI B. OyneT yxe He HeTh U He ra3, a 4u-
cTas Boja.

M&I Bcerna ropauiinck oOUIHEM BOOHBIX pecypcoB [lepMckoro kpas,
HOJTHOBOIHOCTHIO HallMX peK. Kak coXpaHUTh UX YHCTOTY IUIs OyAyLIuX
MOKOIIEHUH — OYeHBb BakHas mpoOreMa. Kax sl yuTaTens JOMKEH Cle-
JaTh MPaBHIIBHBIE BEIBOMABI IPEX e BCEro I ce0s, CBOEro MecTa MpoXKH-
BaHMWSI, y9aCcTKa, Ha KOTOPOM OH TPYIHTCS.

ABTOpBI BEIPAXKAIOT INTYOOKY10 O1aroapHOCTh CBOMM KOILIETaM U yue-
HHKaM, OKa3aBIIMM MOMOIIs B IOA0OpPE MaTepHAallOB JUISL 3TOH KHHUIH, a
takke E.I. BoukapeBoii u O.B. JlapueHko 3a O0IBIIOHN TPy IPH IIOATOTOB-
K€ PYKOIIHCH K MEYaTH.

1. FOJ1YBbIE APTEPUM

Ceepxy
832150
Ha Poccuro 6pocy —
PACCUHENACh pesKaMu...

Bnaoumup Manxoeckuii

1.1. BarnsiHeM Ha kapTy

K coxanenuto, GONBIIMHCTBO M3 HAC, MOPOTOW YHTATEIh, HE CMOXET
6pocuTh Yepe3 HUIIOMHHATOP KOCMHYECKOrO kopabns B3INIA] Ha Hally
IICPMCKY10 3eMT1I0. HO MBICTIEHHO MBI BCE-TaKd MOKeEM 0003peTh 3Ty 3eM-
o, Mg Ha reorpaduueckyio kapty. Ha mkonbHO# dusuueckoi kapre
llcpMCKoro Kpas Mbl MOKEM SICHO YBHACTH OCHOBHBIE KOHTYpPBI PEUHOH
cern. [Ipexne Bcero, aTo, koHeuHO, Hama Kama. U3 npenenoB Kuposckoit
0f1acTyl OHa BCTYIAET B HAIll Kpal JOCTATOYHO MONHOBOMHOH PEKO#, TeKy-
HICH Ha BOCTOK, a 3aTe€M, BCTPETHBIIKCH C YPaIbCKUMH FOpaMH, YCTPEMIIs-
¢1Cs Ha 10T, a oT I IlepMu — Ha 1oro-3amafp.

[TuraeTca p. Kama cBoMMH MHOTOUHCIIEHHHIMU puTokaMu. C CeBepHBIX
yBaJIOB HECYT CBOM BoABI K KaMe Takne 10CTaTouyHO KpyIHBIE PEeKH (IITH-
noid 100 kM u Gonee), xak Becnana, JIynes, HOxnas Kenbrma u Tumimop.
()j1HaKo ropaszio GonplIell BOTOHOCHOCTHIO 00 Jal0T TEKYIIHE C 3anaIHbIX
OOMIIBHO yBIaXKHIEMBIX CKIIOHOB Ypana peku Buinepa ¢ SI3bBoit n Komnoid,
SluBa n KoceBa. U ecnr caMbIM MHOTOBOAHBIM IPHUTOKOM KaMbl sBiaseTcs
p. Bumepa (anmuna 415 kM), To cambiM AmuHHBIM (592 kM) — p. Uycosas ¢
c¢c KpynHbeIMHK Ipurokamu KoiiBoit, YebBoit i CeinBoit (puc. 1.1). U3 neBo-
6epexHbIx TpuToKOB KaMbl paBHHHHOHK yacTy [TepMckoro kpas Cliefyer oT-
METHTb, KOHEUHO, p. TyIBY, HECYIIy10 CBOH BOJIBI ¢ TYIBUHCKON BO3BBIIICH-
noctu. Yro kacaercs npaBoOepexHbIX NpUTOKOB KaMel, Oepyiuux Hayaao
na BepxHekaMCKOM BO3BBIIICHHOCTH, TO OHH, IO CPABHEHHIO ¢ TOPHBIMH,
MeHee MONHOBOAHKI. bonee kpynHeIMH UX HuX saBasaiorTcs Koca, UHbEBa U
()6Ba. Ha rore kpas ¢ TynBHHCKOH BO3BBINIEHHOCTH CTEKAKOT Ha 10T YXO-
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Jauwe B bamkupuio pexu Cape, TioH, beictpoiit Tansin u By#. Bonbiryro
4acTh MyTH NMPOXOAMT Mo 1Ty IlepMckoro kpas ¥ npaBblit npuTok Kambr —
p. CuBa.

CKoInbKoO JKe peK MOXHO HacyMTarh B npenenax [lepMckoro kpas, msas
Ha WIKOJbHYIO KapTy? OOlee YHCIo YyNOMSHYTBIX peK M HX MPHUTOKOB He
HpEBBICHT M cOTHHU! J17151 IepBOTO 3HAKOMCTBA MIKOJILHUKY 3TO JOCTAaTOYHO.
Ho B aeficTBuTeNnbHOCTH pek y Hac BO MHOro pa3 Gonbiue. Ckonbko xe?
I'maposnoru IlepMckoro ruApoMeTIIEHTpa He TOJAbKO NOACYMTANIH, HO M HM3-
MEpHJIIH 0 KpyTHOMACIITaOHbIM KapTaM JUIHHY BCeX PEeK MPOTSHKEHHOCThIO
6onee 10 kM. Mx oxasanock 6onee 30 Thic. CnenoBaTenbHO, ronyObIMHU ap-
TEpHUsIMH TYCTO MOKPBITa BCS Hallla nepMckas 3emis. M eciu Mbl 3arnsHeM B
JIMCTBI peTHOHaNIbHOTO ataca [lepmckoro kpast Maciutaba 1:2000 (2000 1),
TO yOeIrMcsl B TOM, HACKOJIBKO OOTaT Halll Kpai pekaMH, 1ake He Bble3Kast
3a npenensi . [lepmu.

JeicTBUTENBHO, B IpeAeax CTOJIMIBI HALIETO Kpasi MPOTeKaeT 73 pekH,
0T camoii 6onbioi — KaMel 10 caMoii ManeHbkol pedyiuky aauHoH 0,58 kM
¢ TPOMKHMM Ha3BaHHeM baiikain [6].

[TopaBnstoee GONBLUIMHCTBO U3 3TOTO YKCJIa COCTABISIOT Mallble PEKH.
Maubie pexu — 310 Kakue? 1 OTHECEHHUs peK K KaTerOpUH MasbIX TOYHOTO
KPUTEpHS HE CYIECTBYeT. [ MAPONIOTrH OTHOCAT K HUM BOJOTOKH, OTIHYAl0-
ILMECS, B CHJTY BIMSAHHS Psila MECTHBIX NPHPOAHBIX YCIIOBHH, a30HaIbHBIM
CTOKOM — I'OJIOBBIM, MaKCHMaJIbHBIM MM MHHHMabHBIM. OHHUM K3 JOCTa-
TOYHO LUMPOKO MPHUMEHSEMBbIX KPHUTEPHEB pa3iesieHHs peK sABIAETCS pa3-
Mep Hx BopocOopHOH miomany. K ManbiM 4acTo OTHOCST pekH, IUIOIMaAb
BozocOopa KOTOphIX He npessbiaeT 2000 kM2, J[nHMHa HX, B 3aBUCHMOCTH OT
¢dopMbl GacceliHa M €ro yBIaXXHEHHOCTH, HaxonuTcs B npenenax 100-200
kM. Peku ¢ BogocOopom 10 50 ThIC. KM? CUMTAIOTCS CPEHMMH, a Oonee yka-
3aHHOH MIoLIaaN — KpyHBIMH, 6onbiinMH. EcTh 1 Gonee npoOHOe neneHue
peK Ha oyeHb Majible, Majbie U T.A. C COBpEMEHHOH TOUKH 3pEHHS MPEx-
Hee OTHECEHHE K KaTeropuu Maiblx Bcex NMpUTokoB p. Kamel [11] aBnsercs
OLIMOOYHBIM.

B cooTBeTCTBHH C pazivuMeM KiIMMaTa, peibeda M reojorHy rycToTa
peuHoii ceTu B npenenax [lepmckoro kpas pasznvyHa. B ropax ceBepo-Boc-

Puc. 1.1. Ocnosnuie pexu llepmckozo kpas



ToKa oHa cocrasiser 0,7-0,8 km/km?, a B 6acceiiHe p. ChUIBbI, B CBA3H C pac-
NPOCTPaHEHUEM KapCTYIOIINXCS TOPHBIX TOPOJI, BABOE MeHbIIe, T.¢. 0,3-0,4
kM/kM?. B mpunoxeHun | npuBeneHbl OCHOBHBIE THAPOrpapUuecKue cBe-
JeHUs 1o Hanbolee KpyIHBIM pekaM Kpas. 3 HUX oTMedeHbl BOTOTOKH, He
HOJTHOCTBIO NTpOTeKarnye 1o repputopuu Ilepmckoro xpast. Ecte u npyrue
noxoOHbIe MPUMEPHI HEMOJIHOTO COBMAIEHHs IPpaHUL Kpasi ¢ BOAOpa3nellb-
HBIMH JHHUSIMH. DTO MOXXHO BHJETh, IPOCICINB Ha KapTe UCTOKH TaKHX
pek, kak Becnsna, Jlonesd, [TunsBa, Koceia.

Crenyer 0OTMETHTB, YTO CO3/IaHHE BOJOXPaHMIIMII IIPHBENIO K CyNIeCTBEH-
HOMY H3MEHEHHIO €CTECTBEHHBIX T'MAPOrpadHueCcKiX XapaKTepUCTHK HalIUX
pex. JlnvHa peK, YCTheBble YYacTKM KOTOPBIX OKa3aauCh B 30HE aKBaTOPHH
BOZIOXPAHWIINIL, YMEHBIIMIACh, COKPATHIAach U MX BOIOCOOpHas IUIOLIAb.
B npunoxennn 1 npuBeieHb 3TH H3MEHUBIINECS 3HaUeHNA. Tak, HarpuMmep,
JnnHa p.KaMsl 3a cueT ee cipAMIICHHMS B TIpefiesiaX BOJOXPAHUIIHIIL, a TaKKe
3aTOTJICHUS YCTBEBOTO yJacTKa, COKpaTHiach Ha 227 kM. YMEHBIINIACh Ha
14,7 Teic. ¥M* 1 ee BomocOopHas momans. HaBepHoe, Haubomnee «0OHKEH-
HOM» oka3anack HeOounbias peka Cro3bBa, BriafaBias crpasa B Kamy Hinke
. KpacHokamcka. CaMmble KpynHble HHXHHAE NpUTOKH Cro3bBHI [lonomka u
ChbIH Briagarot Teneps B Borkunckoe Bonoxpanunuuie. B urore Cro3pBa cra-
na xopoue Ha 20%, a BogocOop ee cokparuics noutr Ha 60%.

Ilonatue «ycTee» ANA peK, BIAJAaOIMX B BOAOXPaHWIMING, CTAlO0 B
3HaYUTENBHON CTETICHH YCJIOBHBIM. [Ipy HanmonHeHUK BOJOXPaHUIIMINA €0
BOJIBI 3allONHAIOT M YCThS peK, KOTOphIE CTAHOBATCA 3alvMBaMu. [Ipu cpa-
0oTke ypOBHSA, peKa BHOBBL IpOABHraeTcs BHM3. [lonoxeHue Temeps yxe
BPEMEHHBIX YCThEB PEK M3MEHAETCA Ha JIeCATKH KUIoMeTpoB. Tak, ycThe
p. UycoBo# nepemernaercs Ha 41 kM, O0BbI — Ha 40 kM, SIHBEI — Ha 29 KM,
HubBBI — Ha 26 kM, KockBbI — Ha 16 kM. OTCrona BO3HUKIX pa3Iudus B JaH-
HBIX 0 JJIMHE peK, MyOIHKyeMbIX B Pa3HBIX M3IaHHSIX.

Yurarens, npocMaTpuBas IpHIIOKEHHE 1, KOHEYHO, 0OpaTUT BHUMaHHE
Ha TO, 4To JuinHa p.Tummop — npuroka FOxuol Kensrmel Oonbiie camoit
Kenbrmel, a anuHa [myxoit BuneBsl — npuroka p. S13eBel Gonble, yeM cama
SI3pBa. [Touemy xe Tax? I1o kakoMy *e NpHUHIUITY ONIPEAEA0T: Kakas [1aB-
Has peKa M Kakasg — ee NpUTOK? 31ech, KOHEYHO, BHOBb BO3HHUKAeT BOTIPOC
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KaKas U3 JBYX KpymHbeIX pek Bonra ninu Kama rmasaee? [IpusHakoB s
pPCIIEHHS «CTI0pa» peK B MOAOOHBIX CTydasX HECKOIBKO, U B pa3HbIX CIIyda-
HX pelIarolMM OKa3bIBacTcs OAMH M3 HUX. U, KoHeuHo, He IIMHa peKH 3a-
1IMMaeT 371eck epBoe MecTo. Yare 3a 0CHOBY OepyT pasMep BogocOopHOM
11/I0IIajH, a ellle Yallle — BOOOHOCHOCTE peK. [mapomerpuyecknx Habiro-
JICHUH HeTIoCpeACTBEHHO Bhille cnusHus Bonru u Kamsl Het, a mpuMepHas
OIlEHKa TI0Ka3bIBaeT, YTO BOJOHOCHOCTh Kambl npuMepHo Ha 2% Gonblie,
1o BogocOopHoit miiomaan Kama Menbiie. BaxkHoe 3HaueHre UMeeT U reo-
JIOTHYECKUH BO3pacT PeYHBIX JOJIMH, @ KaMCKas JOJIMHA B MeCTe CIUSHHS
JBYX pek apeBHee. OIHaKo U 3TOT (GaKTop HE CTall pellaroIuM. Penienue
ObLTO NPHHATO 3aJ0IT0 10 Hac JIOABMH, HaCEIMIOMMMH LIEHTP eBpomnei-
cko# yacTu Poccun, rae cliokunochk eIUHOE pycCKoe TocyaapceTso. Bonra u
ceiiyac mMeer Gomblioe X031HCTBEHHOE 3HaueHue. TakuM 00pa3oM, 31ech
1J1aBHBIM OKa3ajics MCTOPHYECKUH (paKkTop KaKk B MPUBEICHHBIX BBILIE MPH-
Mcpax, TaKk M BO MHOTHX Apyrux cinydasx (Bonra — Oka, Kama — Bumiepa,
Wprei — Tobon u ap.).

Kamy — mmaBHyto pexy IlepMckoro kpas — paccMoTpuM oco6o. HaunHaer
¢Bod nyTe Kama Ha kpailHEM ceBEpO-BOCTOKE YIMYPTHH B OKPECTHOCTSX
cena Kapnymiata cnrsareM OByx pyubeB — Kamckoro Kitrowa u beictpymi-
xu. Bckope ona Bctynaet B nipeaens! KupoBckoii 001acTi 1 TedeT Ha ceBep
110 BOCTOYHOH €€ OKpauHe Cpely XOIMOB BepxHexkaMCKoi BO3BBIIIEHHO-
ctu. Jlanee, ciefys yKIOHY MeCTHOCTH, Kama moBopaunBaeT Ha ceBepo-
BOCTOK M BTeKaeT B npegensl [lepMckoro kpas. CpenHuil rooBo# CTOK ee
COCTaBIIfACT 3eCh OT cToka y T. [lepmu 12-13%. OcHOBHYIO CBOFO MOIIB 0
noaxoxna k ITepmu Kama nHabupaer 3a cueT paBHMHHBIX peK ceBepa Kpasi, HO
ITTABHBIM 00pa3oM — 3a CUET [TOJTHOBOIHBIX JIEBBIX TOPHBIX MPHTOKOB, KOT/A
OHa, BCTpeyasch C YpaloMm, IOBOpayMBaeT Ha for. 3arem mocie T, [lepmu,
110CTEIIEHHO NIOBOpa4YuBas Ha Ioro-3amaj, Kama yxomuT 3a mpezemsl Kpas,
1IPORIS IO HEMY OKOJIO TIOJIOBHHEI CBOETO IMTyTH. OT UCTOKOB 110 yeThs Kama
OIIMCBIBaET TaKUM 00pa3oM (GHTYpY, IOXOKYIO Ha BOMPOCHUTENBHBIN 3HAK.
lomyyaercs, yro npu obniert nnuHe KaMbl 0KOIO ABYX THICAY KMIOMETPOB,
paccTosiHie 1O NPSIMOM OT €€ UCTOKOB 10 YCThSL COCTaBIsAET Beero 445 Kk,
4 Ha yyacTke B paidoHe I. HBITBBI 10 MCTOKOB 110 ipsiMoii — MeHee 100 kM.
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leonoru cuurarot, 4To HE Beerna TedeHne Kampl umeno takue odepra-
HUA. B nepByio nonoBuHy 4€TBEPTHYHOTO NIEPUO/A, T.6. MHOTHE COTHH ThI-
cs4 JIET Ha3a/, CTOK BepxHeil yactu Kamel men nanee na cesep B Gacceiin
p- Beluerael, a ee yacTh, HaIPABISIOMIAsICT K Ypally, COeOUHSIACH C p. Bu-
Imepoii U fajee, HapammMBas cBoo Mollb, Kama Tekna BIuoTh A0 Kacnwii-
ckoro mops. CoBpemenHas Bonra npuMkHyna k Kame yxe mnozxe.

Eciii BHOBB B3IISTHYTH HA MOAPOOHYIO TeorpaduaecKyto KapTy, TO MOX-
HO yOeTUThCS, YTO BIOINB PEK, KaK KEMUYKHUHKH HAa HUTOUKE, IPOTIHYJIHUCH
MHOTOYHCJICHHBIC IEPEBHH, CENA, IOCENKH U ropoaa. Tak u y Hac B [lepm-
CKOM Kpae JIHOAH H3PEBIIe CENMIUCH 110 OeperaM pek, MOCKOIBKY PEKH UM
JTABAITK TTHIIY, CITYXKHJIN YAOOHBIM TPaHCIIOPTHBIM MyTEM, a 4acTO M 3alIH-
Tol oT HamajgeHus BparoB. Pycckumii ucropuk B.O. KmtoueBckuit mmcain:
«M3paBHa ApyXeH C peKaMHu pyCCKHH Hapoad. Ha peke oH oXuBaml | KU €
Hel myma B gymry. OH T100KI CBOIO PEKY, HUKAKOM ApYrod CTHXHH CBOEH
CTpaHBl HE TOBOPHJI OH B NMECHE TAKHX JIACKOBBIX CJIOB — M OBLIO 3a YTO».

Bort 1 0 Kame no1oT necHU U C1ararwT CTUXH OAThL, HHOTAA OCTABLINECS
0e3BecTHRIMH, BOT Kak ¢BOO Mr000Bb K KaMe BhIpasui OUH U3 HUX:

Cenenutl MHOZOYUCTICHHBLX, 3060008, 20P0008
Hounuya, kopmuruya 3a mHozue eexa,
Cmpyumcs seaunasasn cpedsb 20p, O0NUH, 1eC08
Llupoxas, 2ayboxasn kpacasuya pexa.

Hymesooumens «Kamay, 1911

[Ipomomxenue 3TUX MIyOOKUX YYBCTB Mbl HAWJEM U B CTHUXaxX U3BECT-
HEIX MMO3TOB, Takux kak A. JlomuuH, B. Kamenckuii, B. PaakeBuu, A. Pe-
metoB, M. CmopoauHOB 1 ap. OtobpaxkeHa Kama M Ha MONTOTHaX MHOTHX
XyHAO>KHHUKOB.

MHorokpaTHO BO3pocia posib pekH Kambl B )KM3HH HAIIETO Kpas Kak
BaXXHEHINeH TpaHCHOPTHON MarucTpai, Kak HCTOUHHKA BOJBI U, KOHEYHO,
camoii JeleBoil SKOIOTHYECKH YHCTOH ANeKTpodHeprud. Kamy MoxHO ¢
TOJIHBIM MPABOM Ha3BaTh IIEHTPaJLHOH OChIO Haulero kpas. M tak Oyner
Bcerna. M kak Hanucas Hall IepMCcKHH 103T Binagumup Pagkesuu:
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Beuno Kame no sicusznu Hapoda cmpyumucs —
B nepexnuuke 2yoxoe —

6 MUXOM ULyMe 11ecos,
I0e ee na pacceeme c60b600HbIE NMUYBL
Tpocnasasiom na comuu AECHBIX 20710C08.

leorpaduueckue KapThl KPyNHOTO MacIiTada MO3BOJSAIOT MONYyYHTh He
I0JIbKO CBEJCHHS, MPUBEACHHBIC B MPHJIOKEHHUH 1, HO U MHOTHE Ipyrue
XapaKTePUCTHKH PEK U HX BonocOOpHEIX OaccelfHoB. B npunoxeHuu 2 no
JIaHBIM TOCYApCTBEHHOTO BOAHOTO KaJacTpa MPUBEACHBI IO OMIDKaHIIuM
K YCTBIO THAPOJIOTHYECKHM [10CTaM HCCIENYEMBIX PEK CBEICHHA O CPel-
X YKJIOHAX MX Pyclia, JIECHCTOCTH, PaclaXxaHHOCTH U 3aKapCTOBaHHOCTH
romocOopoB. 3a mpomienite nocie KapTOMETPHUECKUX H3MEPEHHUM M01I-
BCKa OTH XapaKTEPUCTHKH, KOHEYHO, HYXKIAKOTCA B yTouHEHHH. ONHAKO U
¢ JaHHbBIe, KOTOPBI€ UMEIOTCS B HACTOALIEE BPEMs, IO3BOIAIOT BBIICIHTD
OCHOBHBIE Pa3/HyHs, ONpeIeiseMble KOMIUIEKCOM IIPUPOIHBIX YCIOBHH, B
npenenax Ilepmckoro kpas.

[Tpexxae Bcero MOXXHO OTMETHUTH JOBOJIBHO OOJBIIME OTIMYMA CPEIHUX
YKJIOHOB PyCe€J PeK paBHHHHBIX H TOPHBIX PAHOHOB, KOTOPBIE ONPEACIIAIOT
CKOPOCTH TE€UEHHUS BOIBI B PEKax, a TAKXKE IHEPTHIO peuHbIX NOTOKOB. He-
CMOTpsI Ha TO, YTO HAIll Kpai MOYTH MOIHOCTBIO PACIOIATAETCS B JICCHOM
JOHE, Pa3IMYHsl B 3aIECEHHOCTH 0acceHOB ceBepa H 1ora SBHO 3aMETHBI,
K4K ¥ TPOLIEHT paclaxaHHBIX 3eMelb. TOT U APYrod (GakTop B 3HAYUTEIb-
HOH CTENeHH OMpeACsIOT PEXUM PEUHOTO CTOKA, Pa3HOE paclpelciIeHHe
CTo BHYTPH rofa.

Hns TlepMckoro kpas XapakTEpHO IIMPOKOE pPacHpOCTPAHCHHE Kap-
cryromuxcs nopol. Kaper nmo-pazHomy MOXET BO3[IEHCTBOBATb Ha PEXHAM
(TOKa peK B 3aBUCHMOCTH OT COOTHOIIEHHUS [yOMHBI Bpe3a PEYHBIX PyCeln
11 3AJIOKCHHS KapCTyoImuxcs nopod. KpynHele pekH, pycia KOTOpbIX Po-
PC3at0T KapCTYIOUIHecs TOJNLIM TOPHBIX OPOA, XapaKTepU3yOTCs OobIIeit
CCTECTBCHHOW 3apeTyIHpPOBAHHOCTHIO CTOKA BOABI, OONBIIECH JOICH B HEM
noazemuoro nutanus. Haoboport, HeGobIlIHe peky, BCISACTBHE MOIIOIIE-
HUS BJIard KapCTOBBIMH IOJIOCTSIMH, 3aJI€Tal0IIMMH [Ty 6ke Bpe3a ux pycell,
MacTO OTIAMYAIOTCS MOHHXECHHON BETHMYHMHON CTOKA, CJIaOBIM MOA3EMHBIM



NMTaHUEM HIIH [1OJHBIM IIEPECHIXaHUEM pycCell JeToM u 3uMoii. Kpome Toro,
B CBSI3H C HECOBMNAJEHHEM T'PaHHII IOBEPXHOCTHOTO U MOJA3EMHOTO BOJO-
cbopa HabIIOOAaI0TCs CITy4aH H IOBBINICHHS CTOKAa OHHUX MAJIbIX PEK 3a CYET
Ipyrux. Hepenks ciyuan nepecbIXaHus B MEXEHb pycell MaJlbIX PeK JTHIIb
Ha OTAENBHBIX YYaCTKaxX BCIEICTBHE IOTTIOMIEHHS BOJ KAPCTOBBIMH IOIIO-
CTAIMH U BBIX0JIa X B PYCIIO HHXKE 110 TeueHH!o. B uacTHOCTH, 3TO OTMEUeHO
Ha pekax Buxai, f3bBa, I'ybamka, Cyxoit Kuzen, Monmeic, Helpok.

Ha mMHOTHX pekax, 0COOEHHO B IOHOH 4aCTH Kpas, BO3HHKIIH HCKYyC~
CTBEHHBIE BOAOEMBI — IIPYZbI, a II03KE Ha OONBIIHX BOJAOTOKAX MOSBHIIHCEH
Bozoxpanunuma. [lo HaydHOH KIacCHPHKALUH HCKYCCTBEHHBIX BOZOEMOB
Pl HalIMX KPYIHBIX MPYAOB, CO3AaHHBIX €mle Ooiee OBYXCOT JIeT Ha3as,
MOTYT OBITh OTHECEHBI K KJacCy BOZOXpaHMIHIIl. B Tabn.1.1 npuBemeHb!
OCHOBHBIE CBEJIEHHS O BOJOEMax 3TOTO KJIacca, CYMIECTBYIONMX B HAIEM
Kpae, a Ha pHc. 1.2 — cxeMa Kackaja KaMCKHX BOJIOX PAHUJIHIIL.

Tabmuna 1.1

OcHOBHBIC XaPAKTEPUCTHKH BOTOXPAHMIUIL
IlepMckoro kpas

Ionnas | Ilnomans 3epkana
HaumeHoBaHue Ton BBOZA B .
Peka €MKOCTb, TIpH TIOJTHOM
Bonoxpaﬂnnnma 3KcrmyaTaumo 3 2
MJIH M €MKOCTH, KM
Kama Kamckoe 1954 12200 1910
Kama BoTkuHCKOE 1961 9360 1120
Kocepa | lIInpokoBckoe 1948 526 40,8
JIpiceBa | JIBICEBEHCKOE 1785 26,6 5,75
HeirBa | HeiTBEHCKOE 1756 19,4 9,01
Ouep Ouepckoe 1761 18,7 6,77
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1.2. UmeHa pek

BonpmmHcTBy pek [lepMcKoro kpas MMs MJIM TOYHEC Ha3BaHHE, aHO
3aJJ0]IT0 10 HAC KOPEHHBIMH JXUTEIAMU. OOBIYHO 3TH Ha3BaHUS OTPAKAIOT
KaKHe-JIMOO YepThl CaMHMX PEK, MIIM MPUPOAHBIE, HCTOPHYECKHE U APYTHe
0COBEHHOCTH TEPPUTOPHH, 110 KOTOPOH OHM MPOTEKAKOT. ITO CBOCIO poia
«BU3UTHBIE KAPTOUKHM» WIIM «TOBOPSILHE MaMATHUKW». He 3ameHss u3yye-
HHE PEXHUMa PEK TOJBKO aHATH30M NPOMCXOXKICHHSA WX Ha3BaHHsA, THApPO-
JIOTH TEM He MEHee BCerna CTaparoTcs paciinpoBaTh HMEHA PEK, MOHATH
3aKTIOYEHHBIH B HMX CMbICHI. CyllecTBYeT OTpacib HaykKh, TOMOHUMHKA,
KOTOpas 3aHMMAETCS CIELMANIBHO M3Y4EHHEM reorpaguuecKnx Ha3BaHHUM.
A ee paszien (TMAPOHMMHUS) U3ydaeT HMEHA BOJHbIX OOBEKTOB — THAPOHH-
Mbl. M3ydyenrHeM rvMIpOHMMOB B HallleM Kpae, B YaCTHOCTH, 3aHUMAJIHCh
10T’ Beinexxues, A.C. Kpubomekoa-I'antman, B.A. O6opun, H.H. Hema-
taes, C.d. Hukonaes.

Cpenu pex munoto 6onee 10 kM B ITepmckoM kpae okoio 50 He UMEIOT
O(HIMABHOTO Ha3BaHH s, @ HEKOTOPBIE U3 HUX HMEIOT Ha3BaHMs: besbIMsH-
xa (B Gacceiine p. Becmsnbl), bespimsinnas (B 6acceiine p.Tyaser). MHoro
peK MMEIOT OJMHAKOBBIC Ha3BaHMA. Ualle Bcero BeTpedaroTcs bepesoBku
— 21 peka, Uepnbie peku — 16, Poccoxu — 12, Onbxosku, Kamenku, Tanbie
— 1o 18, Bunbsbl — 6. Cpey Majbix BOOOTOKOB JUTMHOM MeHee 10 kM Takux
noBTOpOB eie Gonbiie. Ha3paHue psana HAIMX PEK BCTPEYACTCS U B APYTHX
paiionax Poccun: Kama — B 6acceiinax AHrapsl, Hpteiua, Oxu. Ha3sanus
Benast HaxoquM B Oacceiinax Hammx pek Bumeps:, O6Bbl 1 Cro3bBbI, Y 1€-
BATH pek KupoBsckoil ofnactu (6acceiin p.BaTku), B CBepuioBCKkoi (Bep-
x0Bbs p.UycoBoit). Cpeny KpyIHBIX — 3TO, KOHeuHO, benas B bamkupuu
— nipuTok p. Kamsl u B PecryGnuke Anpires — nputok p. Kybanu; Bumepa,
Konga, Llyrop ectb u B pecnyOnnke Komu. MHorna takue noBTOpbI NpH-
BOJAT K Kypbe€3aM M HEIOpa3yMEHHSM, @ €CIIH YYECTh, YTO 0 UMEHAM PEK
HA3BIBAIOTCS YACTO M HACEJICHHBIE MYHKTBI, — K HEYA00CTBaM.

ITo xapakrepy Ha3BaHHH peku IIepMCKOro Kpas MOXKHO pa3ieTMTh Ha He-
ckonbko rpymin. LLupoko pacnpocTpaHeHs! THAPOHUMBI, OTPaXKAIOLIUE 0CO-
GeHHOCTH MPHUPOIIBI peyHoro BomocHopa. [l HALIEro JIECHOTO Kpas Xapak-
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tephsl Hassanus: CocHoBka, Enoska, ITuxToska, bepesoska u T.1. B paiionax
[MICIIPOCTPAHEHHs KapCTYIOLIMXCS MOPOI BeTpevatotes: JlpipoBaruxa, bessa-
i, Heipok, Keic-1op (cyxoe pycio), Cyxomon, Boponka, Cyxas u T.0. Oco-
OcenHo MHOTO B IlepMCKOM Kpae Ha3BaHHiA, OKAHYMBAIOLIMXCS HA «Bay», YTO
Hit A3BIKE KOMH O3HAYaeT «pPeKa» WM «BoAa». KOpHH TakMX CJIOB 03HAYarOT
[YCKHM PEKH MIIM KA4ECTBO €€ BoI, THM muTaHus: O6Ba-cHexHas, ColnBa-Ta-
iast, KoceBa-kamennas, Uycosas-ObicTpas, [ToxBa-MyTHas, KyBa-mMeprBas.

B MMeHax HalMX pex 4acTO MOXXHO HAaWTH M HMX MOJOXCHHUE B PEYHOM
cucreme. Tak, y NPUTOKOB BCTPEYAIOTCS YMEHBIIHUTEIbHBIE Ha3BaHHS:
Iim-beiMok, Hrop-Hropok. /111 0OMHOMMEHHBIX MPUTOKOB MCMOJIB3YIOTCH
yTOUHSIOIUE XapakTepUCTHKH: [1paBeii-JleBbil, Bepxuuii-Cpennuit-Hux-
1, IepBrifi-Bropoi-Tpetuii, bonsmoi-Mansiit, CeBephbiii-HOxHbIi, 3a-
nagHeii-BocTounpii. Hazsanus pex oTpaxaroT u xapakrep pycina (Kpusas,
Kpusen, Kpusuanka) u Hanpasnenue Teuenus (CeBepsiit u [lonyneHHbIi
Konpac, IlpaBas u JleBas Paccoxa), a Takxke pa3mepsl pek, UX IIyOHHBI
(Manas, bonsmas, I'mybokas, bponosas) u xapakrep Tedenus (BeicTpas,
I'pemyuas, K13 — urpatomas yepe3 kamuu). Cpa3sy ke rOBOpAT O Kade-
CTBE BOJBI B pEKe TakM€ Ha3BaHbs, Kak MyTtHas, UepHen, benas, Paccomns-
nasi, 0 xapakrepe nutanus (O3epHas, bonotHas, [Hunyxa), 0 3UMHEM peXHu-
me (Tanas, Mep3nas). Hemano y Hac pek, HOCSILMX HA3BaHHS PA3IMYHBIX
XHBOTHBIX, HanpuMmep: I'anka, ['ony6ok, Cosa, Oca, Mypaseii, Kpot, Com,
S136. A nasBanus bannepons, bapaban, Kykonka, banss, Kpunka, Uynok,
Yynan BBI3BIBAIOT y HAC ynbIOKY. B HEKOTOpBIX Cllyyasx HapoOIHbLIE Ha3Ba-
HHS PEK JIMIIb YaCTHYHO OTPaXkaroT 0cOOEHHOCTH pexkuMa pek. Hanpumep,
p.Cyxasl, KOHEUHO, He BCeraa Takod ObIBacT, a TOIBKO B MEXEHb, HHAYE U
peKxoii Obl OHa He Ha3bIBAIACh.

HuTtepecyeT NpoUCXOXKICHUE Ha3BaHUH HAUIMX PEK U IO3TOB.

Tax, rocts [Ipukamps azepbaiimkanckuii moat Caapir UKPET B CTHXOT-
BopeHuH «Mexny JIsiceBoii 1 KochBO#» nuILET:

...[lopoea kanpusna: mo cnyck, mo noowvem.

Jeca 3enenerom om kpas 0o kpas.

H muxo notom nam o wem-mo ceoem...

Kocvsa — kamennas peka, Jlvicobsa — pexa nechas.



Moot Anexceit JomuuH noeT «IlecHo o JleGennHoMH peke»:

Peuenvra FOcvea — pexa Jlebeounas,
Poduna munas, poduna ceemnas...

C HEKOTOPBIMH M3 HAIIUX PeK CBA3aHBI MHTEPECHbIC JIETEHIBI HApo-
108 IIpuKaMbs, 0OBACHSIONIKE IPOMCXOXKICHHE UX Ha3BaHHH. Tax, coBO
«Kama» HEeKOTOpbIE CBA3BIBAIOT ¢ MMeHeM serenaapHoro Koma nim Kama,
KOTOPBIH BHICTYNAI TO 6OTaTHIPEM-3AIMTHUKOM, TO BOKIEM M MIPEABOH-
TeneM Hapona KoMy, To To06pbIM 60KeCTBOM, OXPAHAIOIIHM 3EMITA TICPMsi-
KOB, TO 3JI5IM BOJNIIEOHMKOM U KOJIYHOM. Y XHTeneH MpUOPeKHBIX Cell B
HU30BbAX KaMbl CTh U APyTHE BEPCHH TIPOHCXOXKACHHA e¢ UMeHH. Kak Obl
To HH 6bUIO, KamMa — KOpOTKOE, 3By4HOE, KPaCHMBOE CAO0BO, KOTOPOE NpH-
IIIOCH 110 AyIIE BCEM HACEISIOMMM ee Gepera HapoiaM.

OcHOBHbIE cBeneHHs 0 pekax Ilepmckoro kpas JuHHOH 10 1 Gonee kM
MOKHO HAHTH B M3IAHHAX TOCYAapCTBEHHOTO BOAHOrO Kaxactpa [17, 20].

2. XKXU3Hb HALUMX PEK

Iynvcupyem 6 pyuvsix
U OKeaHax
Booa — scusas kposw mamepuxos.

Ez2op Hcaes

OnHMM M3 BENIMKHMX «4yAEC CBeTa» Ha 3eMIle SBIAETCS HeNpephIBHBIA
KPYIOBOPOT BOABI M BAXXHEHIITHM 3BEHOM 3TOTO BIIAro000poTa ABIAETCS CTOK.
{)CHOBHAA 9aCTh CTEKAIOLIMX IO YKIOHAM BOJ| TIOTMANAeT B PEKH, IIMTAs HX,
KiK NPaBMJIO, B TEUYCHHE BCETO rofa. Boma B peke omnyaeTcs GOMBINONH moa-
HHIKHOCTBIO M ITIOCTOSIHHO BO30OHOBISIETCS, UTO M J€NIaeT PEeKH CaMbIM BaXK-
1hIM MCTOYHUKOM BOJOCHAOKEHHSA. A JBIDKEHHE — OTO ¥KH3HB, [IOITOMY MBI
I' FTOBOPHM O XH3HH PEK, TOUHee, 00 ux pexxume. CpaBHEHHE HAIIIEH JKH3HH C
KH3HBIO PEK MOXKHO 44CTO BCTPETUTH U B [IPOMU3BENCHUAX XYI0KECTBEHHOM
nureparypsl. «/Ironu, xak pexu, — nucan A.H. Toncto#, — ... kaxmas peka
(LIBaeT TO y3Kas, TO MIMPOKas, TO OBICTpas, TO THXas, TO YHUCTAs, TO MyTHAs,
10 Terast, To xojaoanas. Tak u momu». A.C. Ilymkun cpaBHuBan pexy Hesy,
I¥ 1IEPHO TAMATHOTO HABOAHEHHS, TO C MEUYITUMCS OOJBHBIM YEJIOBEKOM, TO
¢ OCTEPBEHEIBIM 3BepeM. CBHpENBIM MOIOJBIM 3BEPEM HA3BANl OH H KaBKa3-
ckyro pexy Tepex. MLIO. JlepmonToB, Habmronast Tepek B BEpXOBbAX U HH30-
IbsX, Ha3BaJI €TI0 TO 3M00HBIM, TO JIyKaBbIM. To 311081, TO JOOPO# cumTa Hallry
KaMy u nepmMckuii moat Anekceii Peteros.

Y peK BBIAEIAIOT OYEHb MHOTO PA3IMYHBIX XapaKTEPUCTHK PEXHMA, B
YACTHOCTH KOITMYECTBO MIPOTEKAIOMIEH B HUX BOJBI, KOTOPOE BBIPAXKAETCS B
M'/C M Ha3bIBaeTCH pacxodom 600bl. OT U3MEHEHHS BO BPEMEHH PacXO0B
BOJBI 3aBMCUT U M3MEHEHHE ee ypoBHA. OnHaKo koneGaHus YPOBHA BOIBI
I[POMCXOAAT M OT APYTHX NPHYHH, HIH (HaKTOPOB, MPUPOAHBIX H CO31aBa-
CMBIX YEITOBEKOM, MOITOMY CAMOCTOSTEIBHO aHAIM3UPYETCS YPOBEHHEIH
PCHKUM peK.

B Teuenune roga pedHas Boja M3MEHSET CBOIO TEMIIEPATYPY, MUHEPAIIH-
ILKIO U MyTHOCTb. B HalllMX KIIMMAaTHYECKHX YCIOBHSAX BaXKHBIMH Xapak-
TEPUCTHKAMH XM3HHU PEK ABILIETCS JIEJOBBIN PEKHM PeK, XapaKTep H CPOKH
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OCEHHEro J1e1000pa3oBanus, JISA0CTaBa U BECEHHEro BCKphITUs. Kparko
paccMoTpUM 0COBEHHOCTH XKH3HH PeK, 0c000€e BHUMaHHUE YICIHB BONPOCY
0 TOM, KOFJa Ha4aj0Ch M3Y4YEHHE PEKUMA PEK U HACKOJIBKO HAIlK PEKH B
3TOM OTHOIIEHHH U3y4YEHEI.

2.1. 'mpponornyeckas U3y4yeHHoCTb
2.1.1. HeMHOr0 HCTOPHH

JKuBs Ha Gepery pekH, 4eJ0BeK He MOT He U3ydaTh 0COOEHHOCTH ee pe-
JHMa, TOCKOJIBKY OT 3TOTO BO MHOTOM (2 MHOT/IA M LIEJMKOM) 3aBHCENa €ro
*mu3Hb. [103TOMy O BpeMeHH Hayana M3ydeHHs peXHMa pek roBopHTh Oec-
CMBICJICHHO. BakHee y3HaTh, KOrga HadalHCh PEryjspHbIe FHAPOJIOTHYE-
ckue m3mepenus, Habmonenns. HanGonee npesuune HabioneHus 3a koie-
GaHHAMH ypOBHeH BOJb! OBLITH HAYaThI 32 JIBE THICAYM JIET A0 HallleH IPbI B
TaK Ha3bIBAEMBIX PEYHBIX LUBUIM3ALMSX, PACTIONAralonuxcs no Geperam
Huna, Esdpara, Turpa, Unna, Xyanxe, rae ypoxai Ha MMOMMEHHBIX 3eMJIAX
LIEJIMKOM 3aBHCEN OT BBICOTBI M MPOXOJDKUTENIBHOCTH naBoakos. Ha p. Hun
JI0 CHX TIOp COXPAHHJIMCh BOXOMEPHBIE YCTPOHCTBA — HUJIOMEPBI, Haboze-
HHS Ha KOTOPBIX JOBEPSIIMCH TOJBKO JKPELAM.

B npenenax coBpeMenHO# Poccuu ciienbl 0 HabMONCHASX Ha peKax eBpo-
neiickoit ee yactu Haxoat ¢ XII B., B TOM uncIie 0 HAOTIONEHHUAX 32 YPOBHSI-
MH BOZIbI M JIEAOBBIMH SIBICHASIMH B CTADUHHBIX LEPKOBHBIX JICTONUCAX, APY-
TMX apXMBHBIX JOKyMeHTax. OJHaKko B HUX OOBIYHO (PMKCHPOBAIHCH JIMIIb
BBLAAIOILMECS ABICHHMS (OUYEHb BBICOKOE MOJIOBOILE, OUEHb HU3KHUE YPOBHH,
NeasHol 3aTop U T.A.). UHOrIa 0 TakuX COOBITHAX OCTaBIANKCH Oosiee Belwe-
CTBEHHBIE NAMATHUKH. [HapoioraMm U3BECTHA, HANPUMED, HAAMHUCH HA apKe
NOKPOBCKOH 1iepkBH B I. ToGonbcke. He Haanuchbio, a HeabiM CTHXOM, KOTO-
PBIM M OTMEYEHa MaKCHMalbHasi BbICOTa NoNoBobA 1784 1. Ha p. UpTsim:

...B npexcrue 200a, xoms 600a u paznueanacs,
Ho yepross 6cs cus cyxoio ocmasanace,

A ceil 600b1 pa3nue Mo4un 6eCb HU3

H monwvko évlue cux cmuxoe O Cyx KapHu3...
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B namem IlepmckoM kpae 601ee CKpOMHBIH THAPOIOrHYECKHMI TAMATHHK,
nocie Hasoauenus Ha p.Kame B 1810 r, 6611 ycTanoBneH B crene Craco-
| IpcobpaxkeHCKoi LIEPKBH B T, YCONbe B BUIE YyTYHHOM JOCKH C HAIAMHCBIO U
nnnent: «BecHoto 1810-ro roma Bo3BbImanach Boaa 10 03HA4EHHON JTHHUMY.

I layano cucTemarnyeckux HabMOAEHHUH 32 YPOBHSMHU BOIBI POCCHHCKHX
pek 010 nosoxeno B XVII 8. Hanpumep, cBexeHns 06 H3MEHEHHAX yPOB-
1151 Boxtsl B p. Mockse oOnapyxkeHb! B «/[HeBanbHbIX 3anucax [Ipukasa Tai-
nnix gem». B 1715 r. na p. Hese y [leTponaBioBckoi KpenocTH GbLT OTKPHIT
1ICPBBIA BOIOMEPHBIH MOCT, JOIENINHA 0 HANIUX BPEMEH.

Pexa Kama no Bceit ee cynoxoqHoi vactu ot r. Jlemoxuna (paioH Hbl-
nenmero Conukamcka) U 10 ycThs obcienoBanacsk B Hadane XIX B. Uzme-
]IIHCh DIyOUHBI, OMHCBHIBAIMCH Gepera, OpraHM30BbIBATMCH HAOMIONEHHUS
#il YPOBHAMH BOJIBI B IEPHOI OTKPBITOTO pycia. I1epBbiit BOZOMEPHBIH OCT
na Kame y r. Jlemtoxuna 601 OTKpBIT B 1826 1., y UycOBCKOro 3aiuBa — B
854 r. uy r. [lepmu — B 1857 r. OnHako pe3ynbTaThl HaGMIONCHHMIA Ha 3THX
110CTax no3aHee ObLIM 3a0paKOBaHbl, TAK KaK He ObUIM NPUBEAEHBI K €IH-
nuiM BoicoTam. B konue XIX u nasane XX BB. oOcrnenyercs Kak BO3MOX-
LA CYIOXOIHBIH MyTh U p. Buuiepa.

B mmpokom macmTabe peryispHble HaONIOACHHS 32 YPOBHAMH M Jie-
JIOBLIM PEXXMMOM PEK HayajMCh JIMIIL BO BTOpoH nonoBune XIX B., korma
opranuzoBaHHoW B 1849 r. I'maBHOM ¢u3nyeckoit obcepBaTopueit (ceiyac
I naBHas reopmsuueckas obcepsatopus B Cankr-IletepOypre) Hauanoch
PU3BUTHE CETH METEOPOIOrMYECKUX CTAHIMH, B IPOrpaMMy paboThl KOTO-
PLIX BKJIFOYAJIMCh U 3TH HabJoaeHus.

Bce Gonpminii HHTEpEC B 3TO BpeMsl CTallk MPEACTaBIATh TAKHE CBEJE-
KA TIO CYIOXOAHBIM peKaM, M03TOMY MMHHCTEPCTBOM MyTel cooOLEeHN
B 1874 r. 6112 oprann3oBana HaBuranuonHo-onucHas KoMuccus. UMeHHo
¢¢ noapasaeneHusaMu Oplnk B 1876-1882 IT. OTKPBITH BOXOMEPHEIE MOCTHI
n B [lepmckom kpae Ha pexax Kame u Yycosoil. Hekotopsie 13 HuX ¢yHK-
ILHOHHPYIOT U MO HacTosllee BpeMs. JleTalnbHBIM H3yYEeHHEM MajbiX pek,
I1aBHBIM 00pa3oM B CHJIBHO 3a00N0OYEHHBIX WM 3aCyLUIMBBIX paiOHaXx,
sansiics Cuaponornaeckuit KOMHTET, co3laHHbIi [IaBHBIM ylpaBieHHEM
JCMIIEAENHS B 3eMileycTpoiicTBa B 1908 1.



PerynsipHbie MHOTOJIETHHE HAOMIONEHHMS 3@ PEXKUMOM PEK, OCYIIECTBIS-
eMbl€ B KOHKPETHOM IYHKTE, JAI0T Hanbosee LIEHHbIE CBEACHHUS O XapaKTe-
pe 3TOro pexuma, KOTopble HEOOXOMUMBI [l IPOEKTUPOBAHUA U IKCILTY-
aTalli¥ CaMbIX Pa3sIMYHBIX COOPYXEHHH, CBA3aHHBIX C pekaMH. Bmecte ¢
TeM TpebyeTcs UX M3ydeHHe Ha BCEM NPOTHKEHHH OT UCTOKOB 10 YCThA,
410 0OBIYHO AENAIOT ClelyaNbHble 3kcnequuuy. OTHAKO OTMETHM, YTO 3a-
JOJITO [0 3THX DKCIEAUIHH O€3BECTHBIE CIIEAONBITHI MPOIJIBIIM THICAYH KH-
JIOMETPOB BIIOJIb PEK, MCXOAMIIH N0 UX Oeperam, Habmrozast, 3aMOMUHAasi, 3a-
nuckiBasg. Henp3s coopyanTsh HEOOIBLIYIO IUIOTHHY M MOCTPOUTH BOASHYIO
MEJIbHHILY, HE U3YUYHB «HPaB» PEKH, HE BbIOPAB HYXHOE€ MECTO ISl 3TOrO
CTPOMUTENbCTBA, HE OMpeAenuB ero Macimrabel. [opasno cioxHee Okasa-
JI0Ch CO3aTh OOMBILION NPy K MOCTPOUTH CHIIOBBIE YCTAaHOBKHM /IS pa3BH-
Baromeiics B XVIII B. MeTannypruyeckoi mpoMbILLIIEHHOCTH Ha Ypaie. He
BCEraa Bce yaaBanoch. [Ipu HermpaBUIBHOH OLIEHKE MAKCHMAJIbHBIX pacxo-
JIOB BOJIbI INIOTHHBI IPOPBIBAJIO M HX BOCCTaHABJIHBAIIM, YUHThIBas TOPbKHUi
ypok. Tak, n10THHa HbIHE CyIIECTBYIOMEro HeITBEHCKOr0 BOAOXpaHHITHILA
B 1759 r,, korna paGoThl MO 3aBEPLICHHUIO €€ CTPOUTEILCTBA MOAXOAUIH K
KOHILY, 6blJ1a pa3MbiTa N0J0BoABEM. Hepes Tpu rona oHa Gblia BHOBb paspy-
1eHa BelHUMH Bodamu [19]. Tak HakarmIMBajCs ONBIT MAaCTEPOB BOTHOTO
Jena, MMeHa OOJIbLIIMHCTBA U3 HUX, BUAMMO, HABCETA 3aTEPSIIUCh B apXH-
BaX M UCUE3NH U3 MaMITH JIONCKOH.

B Poccun coXpaHMnoch ¢ T€X AABHUX IIOD JIMIIbL MMS BBIAAIOILETOCS
MacTepa-caMoy4kH Kynua Muxanna Usanosuda Cepmiokoa (1677-1754)
co3gaTens BEHIIIHEBOJOLKOTO BOAHOTO NMyTH M KOMILIEKCA THAPOTEXHHYE-
CKHX COOpY)KEeHHi B paiione Brimnero Bonouka, BnepBbie B MHpe OCYIIE-
CTBHBIIETO PETYIUPOBAHHE CTOKA IS (PyHKIMOHHPOBAHHUS 3TOrO MYTH.
M.U. CepaiokoB, 3aBepLIMB I'PaHAHMO3HOE MO0 TEM BPEMEHAM COOPYKEHHE,
coeauHMN Ha BanpnaiickoMm Bomopasaene peku banruiickoro u YepHoro mMo-
pe, T.e. peInI Ty 3aa4y, C KOTOPO# HE MOIVIM CIIPABUTHCS MPUIIALIEHHbIE
[Terpom I rosmanaue! ¥ NUTIO3HBIE MacTepa Beneuuu.

[TONMBITKY COENMHEHHS PEYHBIX CUCTEM IS CO3AHHS YA0OHOrO BOAHOTO
IIyTH U3BECTHBI C JIaBHUX BpeMeH. OcobeHHO 6oMbInX MaciuTaboB OHH 10~
ctun B 3noxy Ilerpa I — aToro Benukoro pedopmaropa. Cnen ocyuecTsie-
HHUs IOf0OHBIX paboT coxpaHuics u B HaieM [lepmckom kpae. B 1720 1. Ha
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Vpiut Ui pEKOHCTPYKUHH CTaphIX M HOCTPOMKH HOBBIX 3aBOIOB ObLI MOC/AH
I$ 1. TaTuines — UCTOPUK M reorpad, rocylapCTBEHHBIN AEATENb, OOUH M3
OLPIIOBAaHHEHILKX MIOfEH cBoero BpeMeHH. B 1721 1. on mpensioxmi npoekt
ninia Ui coeiMHeHus 6acceitHoB pek Boidernp! 1 KaMel ¢ LenbIo 40CTaBKH
MCIRILIA YPAIBCKHX 3aBOJIOB B I ApPXaHTeJIbCK M IaNiee Ha 3KCMopT. Mectom
¢1POMTENBCTBA OBIT BEIOPaH paHee CyLIECTBOBABIUHI BOJIOK MEXIy BEPXO-
wimu p. Cesepnas KensTma — nputok p. Boideras! v Bnagaromeit B Kamy
p. 1(xnas Kensrma. [Ipennoxkenue 3to nocne cmepty Ierpa I 66110 Hagonro
WOLITO, U TMIPOEKT KaHana Obl1 COCTaBIEH TONbKO B 1785 . CTpoHTensCTBO
10, JNUBIIEECS C IEpepbIBaMH, ObLIO 3aBepitieHo auib B 1822 . Kanan, no-
ny"uBIIMA HasBaHue CeBepo-ExaTeprHuHCKHUI, UMen niuHy 17 KM M IIHpH-
1y 110 IHy OK0J10 8 M. Ha HeM 6b1710 COOPY)KEHO TPH OHOKAMEPHBIX J€PEBSIH-
InaX 1mmo3a IMHoH mo 30 M kaxasid. OAHAKO METKOBOAbE COEAMHEHHBIX
MIIZJIOM PEK, MAJIEHHE CIIPOCA HA YPAIbCKOE XKENE30 U PSI APYTHX PHYHUH
OLICTPO MPUBEJIH K CHHXKEHHIO TPY30II0TOKa Yepe3 kaHai. [Toatomy B 1838 1.
Kithaj1 6611 OQHIMATBHO 3aKPBIT, XOTS KaK €MHCTBEHHBIH ITyTh COOOLIEHHS 1
1oB1pooOMeHa B 3TOM paifoHe OH CyILECTBOBAI elle A0roe BpeMs. Kak pac-
CKil'3bIBAJI JIET 25 HA3a/( OJIMH U3 BBIIAIOIIHXCSA IEBLIOB PUPO/bI HALIETO Kpast
M.A. 3annatun, KaHaj XOpOLIO NPOCMATpUBaics ¢ Bepronera. [lamars 06
}1OM BOTHOM ITyTH COXPAHHMIIACh M B HA3BaHHH HACEJICHHOTO NMyHKTa KaHaBa
i nepxoBbsax CeepHoit KenbT™sl.

[IoMHMO aBHEr0 MCHONB30BAaHUS BOMHOTO MYTH 4e€pe3 BOJOK MEXIY
/wymst KenbTMaMH CyliecTBoBaj psil APYTHX aHAJIOTHYHBIX MyTeH MEXLy
OacceitHamu pek Kamel u [Teqopbl, 10 KOTOPBIM IPOUCXOAMIT 0OMEH TOBapa-
Mmit fora 1 cesepa. [lonpoOHee 06 3ToM MOXHO y3HaTh U3 0630pa aUTEpaTy-
P11 110 IAaHHOH TEME, CIENaHHOTO JoUeHTOM [lepMcKoro rocynapcTBeHHOro
ynusepcurera HO.B. Bnacoseim [3].

JlpyruMm, 101ro UCnonp30BaBIIMMCS BOAHBIM MyTeM Obuta B IlepMckoM
npae p.HUycosas, no KOTOpo# A0 MPOKIAAKH XKEJIE3HOM JOPOTH LIEN OCHOB-
0¥ Tpy30moTOK U3 3aypaibs. [IyTh 3TOT GBI Ype3BLIYAMHO OMACEH M3-3a
(GoJIbIION CKOPOCTH TEYEHHS BOIBI B PEKE, HATHYHS MOPOTOB U BBICTYNAIO-
MX B pycio OeperoBelx ckan — GOHIOB (C GelIeHBIM 3BEpEM CpaBHUBAI
lycoByro mucarens J[.H. Mamun-Cubupsk B ouepke «Boius»). Hemano
OUpOK € METAIITIOM M OPYXHEM, CIUIABJISABIIMXCS HA BOIHE MOJIOBOAbS, THO-
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710, HO GOJIBIIIAS MX YACTh YCIELIHO IPEooIIeBaa 3TH Iperpajbl U Bce Ona-
roziaps U3y4eHHIO PeK M ONBITY YMENBIX JIOIMAaHOB-CIUIaBIIMKOB. BOT kak
OUEHHJI MX TPYA OOWH M3 KPYyNHEHIIHX PYCCKUX THIPOJIOrOB-PYCIIOBUKOB
B.M. JloxTHH B cBOeii nepBoii neyarHoit pabote «Pexa Yycosas» (1878):
«Teopuio crutaBa co3gaeT 6e3rpaMOTHBINA MM MOJYTPaMOTHBIA CILIABLIHK
C IOMOIIBIO TOHKOHM CBOEH HaOIIONATENLHOCTH. .. M TOTO INyOOKOro MOHHM-
MaHH$ SIBJICHHIH [IPUPOBI, KOTOPBIMHM TaK IIEAPO ONAPEHBI PYCCKHE JIIOIH. . .
BOT y»e ¢ OJHOM YBEPEHHOCTBIO MOXKHO CKa3aTh, YTO HU Ha OJHOM peke
CIELMAIUCTDI HE U3YUUITH TaK TOYHO pacnpelIeieHHe U TEYCHUE BOIBI, KaK
H3YYHIIH €0 CIUIABIIMKHM AJISL CBOETO JAETIa».

Pycckoe mpaBHTeNsCTBO M B Hadale XX B. HE OCTaBISUIO MBICIH O
CO3JaHMH BOJHOTO NYTH 4epe3 p. UycoByI0 MeXIy PEYHBIMH CHCTCMaMH
Kamp1 1 Upteima. Beuto cozgaHo Ynpaenenue Kamcko-UpTeimckoro Bo-
JIHOTO IyTH, SKCTIEIMIIHS KOTOporo pabotana Ha Uycosoit B 1910-1914 rr. O
CEPbE3HOCTH ILIAHOB CO3IAHHUS BOJHOH MarucTpaau oT ueHtpa Poccuu mo
03. Baiikan ropopriIM MaclITabbl IKCIIEANIHOHHBIX paboT. Tak, 10 MpoeKTy
Kama — HUpteim p.Uycosas ¢ nputokamu, HMcers u To6on Obumu uccneno-
BaHbl Ha npoTshkennu 300 BepcT, Ha HUX paboTano 52 BOIOMEPHBIX OCTA
U 9 rHAPOMETPUYECKUX CTAHUMA. B miaH peanusanuu NpoekTa BXOAWIIO
HpOpbITHE KaHala JUIMHOH 4,5 BEPCTHI, a TaKKe YIydlIeHHE CYIOXOXHBIX
YCIIOBMH 10 yKa3aHHBIM pekaM. B Te xe roasl paboTana KpynHas JKcre-
JMIMS [0 U3BICKAHUIO IyTel coenuueHus cucteM pek O6u v Enuces. B ee
cocrase paboraino 11 nmxenepos, 30 TexHukoB U 250 pabounx. Bosriasist
SKCIEANLIMIO CTABLIMH M03HEE KPYIHBIM YUE€HBIM-THIPOJIOroM npodeccop
E.B. Bnuznsk [23].

Ho B KOHEYHOM MTOT€ PEILHJIO NPOOIeMy — IPOKIIaKa KENIE3HON JOPOTH.

2.1.2. CoBpeMeHHBIH 3TAN

IMocne Bemukoit OKTAOPHCKOH COLMATUCTUYECKOHN PEBOMIOLIMH U TPaXK-
JAaHCKOH BOHHBI COBETCKOE IPAaBHTENLCTBO MOCTABWIO 3afadyy OBICTPOro
BOCCTAHOBJIEHHS M JaJIbHEMI1IEr0o MHTEHCUBHOTO Pa3BUTHSA XO3AKCTBa CTpa-
HEl. J{ng obecnedeHUs BOJIOH NPOMBIIUIEHHOCTH, 3EMIICAEIHMS U CKOTOBO-
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vI'Ra, pa3sBUTHUSA BOZHOTO TPAaHCIOPTa, CTPOMTENBCTBA 3MEKTPOCTAHIMH M0
inany FODJIPO HeobxomuMo GBLIO KOMILIEKCHOE MCCIIEI0BAHME BOAHBIX
peeypeoB. B 1919 1. cospaercs ans atoi nenun Poccuiickuii (mo3anee ocy-
IWPCTBEHHBIH) THIPOIOrMYECKUil MHCTUTYT, KOTOPBIH pa3pabarsiBaeT mpo-
I PIMMY 3TOTO MCCIIEOBaHMS, HAYUMHAET MOATOTOBKY K M3IaHHIO CBOJIA BCEX
UHCIIEHHH O TMIAPOJIOTHYECKOM PEXHMME BOOHBIX OOBEKTOB, MOTYYHBILETO
nusBaHue l'ocynapcTBeHHBIH BOOHBIN KaZacTp. ITO MHOTOTOMHOE H3IaHHE
HIBEPIIMIIOCH K Hauanmy Benukoit OteuecTBEHHON BOHHBIL.

HccnenoBanre BOOHBIX 0OBEKTOB CTAIO MPOBOAUTHLCS 110 IBYM Harlpas-
nenusam. flepoe U maBHOE — 3TO OpraHU3aLMs HENPEPHIBHBIX THAPOJIOTH-
MCCKMX HAOMIONEHUH Ha ONIpeIeNIeHHBIX BOIHBIX OOBEKTaX M B IOCTOSHHOM
HyHKTE IJIs1 HAKOIUIEHUS CBEEHUH 00 ux pexxume. ['maposnoruyeckue mo-
1l Ha pekax [lepmckoro kpast OpraHusyroTCs NepBOHAYaIBHO Pa3IMYHBIMH
1IPOEKTHBIMU opranusauuami. [losnuee B 1929 1. cozmaercs ['uppometeo-
POJIOTHYECKUH KOMUTET (B HacTosmee BpeMs DenepansHas cinyx0a o rm-
JIPOMETEOPOJIOTHH ¥ MOHMTOPHUHTY OKpY»Karomiei cpensl — Pocruapomer),
KOTOPBIM MPUCTYNAET K AaJbHEHIIEMY Pa3BUTHIO CETH CTAllHOHAPHBIX TH-
JIPOJIOTHYECKHX M METEOPOJIOTHYECKUX HAONIONEHHH 0 eIUHOH mporpaM-
mc U MetoaMke. C 1936 r. Hadanock €XEromHOe M3IaHHE I IIMPOKOTO
HCI107Ib30BaHHs HHOPMALIMHK O PEXXHUME BOIAHBIX OOBEKTOB — rHIPOJIOTHYE-
CKHMX €XKETOHHKOB.

B nocneBoeHHBI nepHon NPOMCXOOWIO AalbHEHIlee pa3BUTHE CETH
I'HAPOJIOTMYECKUX [IOCTOB. B HaleM kpae 4MCIIo MOCTOB MEPBOro paspsia,
IIPOM3BOAAIIMX B PA3HOE BPEMS U3MEPEHHS PACXOIOB BOABI NMPEBBICHIO K
nadairy 80-x IT. coTHio. B cTpaHe Havyanock u3nanue no 6osee oOMMPHOlH
liporpaMMe BTOporo l'ocynapcTBeHHOro BOZHOro kagactpa. Ilo oTmenb-
HBIM PETHOHaM, B TOM 4ucie no OacceitHam pek Kamel u TobGona, cramu
HBLIXOIUTBb 9acTH 3TOro kazactpa («['maponoruueckas H3ydeHHOCTbY, «Oc-
HOBHBIE€ THIPOJIOTHYECKHUE XAPAKTEPHUCTHKHY), BKIIIOYAIOUIME PE3YILTaThl
HAOMIONEHNH 3a MpPEIIIECTBYIONIME IOl M 3aBEPLIAIOIIMHA TOM 3TOr0 Ka-
Jlactpa — «Pecypcrl noBepxHocTHBIX Box CCCP» [20]. B Hem 0606mena
BCA HAKOIUIEHHass MH(opMmauus M pa3paboTaHbl METOABl NPUOIHKCHHON
OUEHKH THIPOJIOTMYECKOrO peXHMMa HEH3YYEHHBIX peK. DTH MaTepHalibl
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CIYyXar HaM 0 CHUX mop, 160 3agyMaHHOTO B KOHLE 70-X rOJOB TpETHETO
I'ocynapcTBeHHOro BOAHOTO KajacTpa, emie Oojiee COBEpIIEHHOIO, NMOTpe-
OuTENH THIPOIOrHUECKO HHPOPMALHH, B CBA3HM C II€4aJIbHOH «I1€peCTPOi-
KOW», TaK U HE XOXAAIHUCh. YHCIIO rHAPOIOTHYECKHUX [TOCTOB B CTPaHe pe3-
KO cokparunoch (puc. 2.1). Pesynsrarsl HabnoneHUi Ha HUX HE W3Ial0TCH,
YTO Cepbe3HO 3aTPyAHAET paboTy NPOEKTHBHIX OPraHU3alUi U BBIIIOJHECHHE
yueOHO-METOIUUECKHUX U HAYYHBIX HCCIIEHOBaHHH.

[Hanee pacckaxeM 0 BTOPOM HaIlPaBIE€HHUH UCCIENOBaHHUs BOAHBIX 00b-
€KTOB — THAPOJIOTHYECKHUX SKCIETULHUAX.

Jist KaxIoH 3KCNEAUIHH TOTO WM HHOTO BEJOMCTBA CTAaBUTCA KOHKDET-
Has 3a/1a4a 0 UCCIIENOBAHUIO KOHKPETHON PEKH JUIS BBIICHEHHS! BO3MOXXHO-
cTell ee UCMONB30BaHKUA B TPAHCIIOPTHBIX, SHEPTETUIECKUX U JPYTHUX LENSAX.
B 20-30-x rr. XX B. COBETCKOE IPABUTEIHCTBO BHOBb BEPHYJIOCH K CO3IaHHUIO
BOJHOTO IMyTH BIOJb 3allaiHBIX CKJIOHOB Ypajia AJs TPAHCIOPTHUPOBKH pas-
JHYHBIX TPy30B. Hameuanoce cTpouTensCcTBO psjia BOOOXPAHHUIIMIL B BEPXO-
BbAX Kamsl u Iledopsl, npoknaaka kaHanoB Mexay HUMH. C 3TOH LeNbio B
1927-1930 rr. pa6oTana akcnequLus YIpaBleHUsA peyHbix myTed Kamckoro
OacceliHa mo u3biCKaHHIO BapuaHTOB Kamcko-Ileuopckoro BogHOro myTH.
UccnenoBanus Kamel, Buiieps! u pAna IpyTHx pek, Y)ke He CBA3aHHBIE C yKa-
3aHHOM NpOO6IEMOH, NPOXODKAIUCH U BCE NOCIEAYIOIIHE TOABL.

BaxxHoii 3anaueit B 30-40-e rr. XX B. ABNIANaCh OLEHKa T'MIPOIHEpre-
THYECKOTO NMOTEeHIMaNa peKk Hamero kpas. [loaToMy B TedeHHEe MHOTHX JIET
pabotatot 3aech 3xcnenuuu Jlenruaena (JIeHUHrpaackoro oTaENIEHUS UH-
cruryta ['uaponpoekt). B yacTHOCTH, UMH BEJIHCh HCCIENOBaHUA K IIPO-
exram ConukamckoH, Ilepmckoit v Borkunckot I'OC Ha Kame u nszyyanuce
¢ aHanoruyHo# nensio pexu SiBa, Kocesa, CeuiBa u Upens. [lns nmpoekra
[ousimicko#t 'DC Ha p. Uycoso#t B 1957-1958 rr. pabotaeT 3xcneaunus
MHCTUTYTa [ MAPOIIPOEKT, HHCTUTYTHI I uniponecTpanc u I'unponecnpom Hc-
cnenyroT B 50-x . XX B. MHorue apyrue peku IlepMckoro kpas ans op-
raHU3alHH 10 HUM TPaHCIIOPTHPOBKH APEBECHHBI.

OueHs 6oipIyr0 paboTy MO U3YUEHHIO HALIMX PEK C LeJIbI0 OLIEHKH BO3-
MOXHOCTEH HX HCIIOJBE30BaHUS B XO3AHCTBEHHBIX HENIAX BBIMTOIHHIO B 40-
50-x rT. Ypanbckoe YIpaBieHHE THAPOMETEOPOIOrHYEeCKor ciyxObl. [lns
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Puc. 2.1. Cemb nynkmoe Habn100enuli 3a CoKoM peK no COCMOAHUIO
Ha 2010 2.




3TOH 1I€IM OPraHN30BBIBAIUCH CIICHHATBHEIE SKCIIEANUIINHN TI0 THApOrpadH-
4eCKOMy HCCIEOBAaHUIO peK MOYTH HA BCEM MX NpOoTHKeHHH. IIpm sToM
OIIpENEIAINCH JJTUHA PEKH TUIOIIAAb U CpeIHsIs BEICOTa €€ Bogocbopa, ore-
HHBAJICA CPeqHUIl YKIIOH pycia, ONIUCHIBAJICSA XapaKTep JOJUHBI H OEperos,
BBISBJISLUTUCH 0COOEHHOCTH BOJHOTO PEXUMA U T.I.

Marepuansl Takux ucciaeqoBaHud nmo pexam Kocese, OOBe, YcbBe,
JIsiceBe xpansarcs B Gormax Ypansckoro YI'MC, a no pexam Upruna, Tyn-
Ba, Capc, Troit 1 CuBa NX MOXXHO HaHTH B CIIpaBOYHHKE «Pecypchl OBEPX-
noctHEIX Box CCCP» [21].

2.2. BoaHbIA pexxuM pek

Jpesunit dunocod T'epakmut Sdecckuil ckazall, 4TO HENH3SA ABAXKIBI
mepeiiTH OZIHY M TY XKe PeKy, IOTOMY 4TO TeOs1 OyIyT OMBIBaTh BCE HOBBIE H
HOBBIE Boael. M 310 BepHO. B peuHoii cucTeMe MOoCTOSHHO TPOUCXOANT 00-
HOBIIEHHME BOJ BHOBb M BHOBb BBHITIAJAIOIIUMH aTMOC(HEPHBIMU OCaIKaMH.
3T0 N3MEHEHHE BO BPEMCHU OOBEMOB M YPOBHEH BOJABI B PEKAX, @ TAKXKE
CKOPOCTH TEUCHHSI 3TOH BOABI MBI M Ha3bIBaEM BOJHEIM PEXKUMOM.

VYV Kaxmoil pekd eCTb CBOM cHeluUUYECKHE YEpThl pPEXHMA, PEK-
6imm3HenoB HeT. Ho B TO jke BpeMs MBI HAXOJUM MAacCy [IPU3HAKOB BOJHO-
ro pexuma, OIH3KHX peKkaM TOro MM MHOTO paroHa, maHamadTa. YeM xe
olpefeseTcs ITOT PEKUM?

2.2.1. PexuM peYHOIO CTOKA

I'maBHEIM IOKa3aTereM, OTIHYAIOIIAM ONHY PEKY OT ApPYIOH, SBIAET-
cs €€ 80OOHOCHOCMD, T.€. CPECIIHEE MHOTOJIETHEE KOJHYECTBO BOABI, KOTO-
poe B Heil poTeKaeT 3a rox. OT0 KOJHMYECTBO BBIPAXKAETCA HECKOIBKHMH
3Ha4YeHHUAMH. Yalle BCero BOMOHOCHOCTD, KaK YK€ OBIJIO OTMEUYEHO BHIIIE,
OLIEHHUBAETCA pacxodom 800ul Q, T.e. ee Konn4ecTBOM (0OBIYHO B M*) IIpO-
TEKAIOIINM Yepe3 TIOTIepevyHoe CEUYCHUE TIOTOKa B OflHY ceKyHIy. CpenHui
pacxon Bomsl (Q M?/c) 3a 3amaHHBIH HHTEPBAl BPEMEHH ONPEACIISAIOT Iy TEM
JeneHns obiero o6vema cmoxa (W) Ha npogomxutensHocTs (T) aToro ue-
TepBana Q = Wm*/Tcek. CrienoBaTensHO, peKM MOXKHO CPaBHUBATH KaK II0
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( pejIHEMY TOZIOBOMY OOBEMY CTOKa, TaK U IO CPEAHEMY PAacXoly BOIbL JTH
110KA3aTENN UCTIONB3YIOTCS U TIPH OIIEHKE PECYPCOB IIOBEPXHOCTHERIX BOJ.

I’acxozpl BOABI B peKax ONPEAENSIOTCS JBYMs TIaBHBIMH (haKTOpaMu: KO-
HIMICCTBOM BOJIBI, CTEKAIOUIEH ¢ BOAOCOOPHOH IuToImaay pekn (unu ee Oac-
veina), ¥ pasMepamu 31o# wiomaan (A kM?). [loaToMy BaXKHOM OLIEHKO#M
MYI0HOCHOCTH PEKH SABNIAETCS M PacXoll BOIBI, CTCKAIOIICH ¢ €IMHHIIBI 9TOMH
O, OTO OTHOCHTEIBHAS BEJIMYMHA PEYHOTO CTOKA TIONyYH/Ia Ha3BaHHe
vodyae cmoka (q), T.€. KOITMYECTBO BOJIBI, CTEKAOIIEE ¢ €IMHHIIBI ILTOLIAIH B
¢junuIy BpeMeHd. KonngecTBo BoIb! Ul yI0OCTBa B 9TOM CJIyYae BhIpaX<a-
¢1CH B JIMTPax, a IIIo@anb Bogocbopa — B KBaJIpaTHIX KutoMeTpax. Creno-
W1 I'CITBHO, MOY/IH CTOKA

0* 10°

4 7/C « KM

a

JlesreHneM obbeMa cToka W Ha ruiomaas Bogocbopa A momyyaeMm eine oiHy
WIKHYEO XapaKTEPUCTHKY — CI0H CoKa YMM. JTa XapaKTepHCTHKA HE3aMCHH-
Mil 1IPH M3y4EHHH H OLICHKE CTPYKTYpHl BOJHOTO OanaHca peqHoro OacceiiHa,
I.¢. COMOCTABJICHHA CJI0S CTOKA CO CIIOEM aTMOC(EPHBIX OCAIKOB XMM U CyM-
maproro ucriapeanst EMm. B cpeaneM 3a MHOToNIeTHI# TeprosT BETHYHHA CITOS
11J[OBOTO CTOKA PEKH BBIpa)kacTcsi TAKUM 00pa3oM ypaBHeHHeM Y = X — E, MM.

‘TakoBBI KONMYECTBEHHBIE XapaKTEPUCTHKH BOJOHOCHOCTH PEK, KOTOPEIE
"IPAXKAKOT BEJIMYMHY BONHBIX pecypcoB. Bomuble pecypchl MM, TodHee,
[*}CYPCHI IOBEPXHOCTHBIX BOJ, B OTIIMYME OT APYTHX MPUPOTHBIX PECYPCOB,
1 cTaOMIIBHB, T.€. OTVIMYAIOTCS, KaK YK€ OTMEUEHO BHINIe, OUYEHb OOJIBINOMH
Il IMCHUYHBOCTBIO BO BPEMCHHU.

I Ipexxae Bcero, ciueayeT pacCMOTPETh U3MEHUHUBOCTE CTOKA PEK BHYTPH
I UICHIAPHOTO T0JIa, ONPEACNIAEMYI0 B €CTECTBEHHBIX YCIIOBUAX W3MCHYH-
NOCTBIO KITMMATHYECKHX (PAKTOPOB — aTMOC(EPHEIX 0CAKOB M TEMIIEPATy-
[ Bo3ayxa. Jlns pex IlepMckoro xpast XapakTepHBIMH Y€PTaMU MX BOTHOTO
[WKHMa ABISIOTCS: BECEHHEE 1010600be, HOPMHUPYEMOE TalIbIMK BOJAMH,
I THE-OCEHHHE JJOXKIEBEIE NABOOKU, TIETHE-OCCHHSA MENCEHb U YCTOMYHNBAs
WMIMIISIS MedrceHb ¢ Hanbolee HU3KUMH PAcX0/laMH BOAEI.

CnenoBaTenbHO, pacXoAbl BOABI B peKaX OT C€30HA K CE30HY CHITb-
HO MEHAIOTCA B CBA3U ¢ U3MEHEHUSIMH KOJIMYECTBA BOABIL, IOCTYIIA0-
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el B HUX C BOZOCOOPHO# miomand. 3Ha4uTENbHOE BIUSHHE HA BHYTPH-
TOJIOBOE pacnpelesieHHe CTOKA OKa3bIBAET U PEryJIHpYIOLIas pojib PEHYHOTO
bacceitHa. PaccMOTpUM 3TH 0COGEHHOCTH BOZHOIO pPEKHMMa Ha MPUMEpPax
psAAa pa3IM4HBIX peK (puc. 2.2).

OTHOCHTENBHO HEBBICOKOH Iojied HanOosiee MOTHOBOAHOIO MecsAua
Mas, a TAK)K€ BHICOKHM JIETHE-OCEHHHM CTOKOM OTJIMYaroTcs pekd Becins-
Ha ¥ Bumiepa, ogHako NPUYMHBI TAKOTO PACHPEAEICHUS CTOKA BO MHOTOM
pas3nuHbL. BrIcOKas ecTecTBEHHAas 3aperyJIMpOBaHHOCTh CTOKA P. BecnsHbl
00yCIIOBJIeHa IIOCKUM pesibedoM, 60NbIIOH 3a1eCEHHOCThIO Bonochopa, a
TaKXe 3HaYNTeJIbHBIM pacpoCcTpaHEeHHEM ecyaHbIx moys. B Oacceitne Bu-
HIepbl HA BECEHHUI CTOK OKa3bIBaeT BJIMSAHHE Pa3HOBPEMEHHOCTH NpoLec-
COB CHETOTAsiHHUS B Pa3HbIX BBICOTHBIX 30HaxX OacceiiHa, a B JIETHE-OCCHHHH
NEPHOI OTHOCHTENILHO BBICOKHE PAcXoibl BOAbI HOPMHUPYIOTCS OOHWIBHBIMH
JIOXKIAMU. 3HAUHUTEIbHOE BIMSHHE Ha PETYJIHPOBAaHHE CTOKA 3[€Ch OKa3bl-
BAET KapcCT, MposBJIeHHe KOoTOoporo 3adukcupoBaHo Ha 40% BomocOopHOH
IUIOLIAH.

B paBHuHHOM 6acceitne Bepxhueit Kamel, a Taioke B He60JbIIOM TOPHOM
6acceitne p. KoiBbI pacnpesnesneHue cToka B rogy NpUMEpHO TaKoe ke, Kak
y Becasnel u Bumepsl, oqHako Bo3faeHCTBHE YKa3aHHBIX BbIIIEC (aKkTOpOB
NpOSBIIACTCA 31€Ch B MEHbIIEH CTENICHH, IO3TOMY BBIIIE CTOK PEK B Mac U
HH)KE OTHOCHTEJIbHAs BETHYHHA CTOKA JIETOM H OCEHBIO.

Kak BHUIHO U3 pHC.2.2, pe3Ko pa3inyaeTcs BHYTPHUTOAOBOE pacnpenee-
Hue cTtoka pek O6BbI 1 Mpenu. bacceitn VipenH B 3Ha4MTEIbHOH CTENEHH
3aKapcTOBaH M 3Ta peKa OTIMYAeTCA NO3TOMY BBHICOKOH €CTECTBEHHOH 3a-
PeryjIMpoBaHHOCTBIO cTOKa. UTo kacaercs p. OOBBI, TO OHa ABAsAETCA HO-
CTaTOYHO TUIMHUYHOH peKol paBHHHHOM 4yacTH 1ora IlepMmckoro kpas. CHera
371eCh BBINIAJAeT MEHBIIIE, YEM Ha CEBEpPE, OIHAKO IPH HE3HAUYUTEIILHOH 3a-
JIECCHHOCTH TEPPUTOPHH OH CTauBaeT ObIcTpee, GOPMHPYSA OTHOCHTEIBHO
BBICOKYIO BOJIHY BECEHHETO MnojioBoxabs. CriocoOCTBYET 3TOMY M LIMPOKOE
pacmpocTpaHeHHe CYDIMHHCTBHIX MOYB, CHHKAIOIIMX MOTEPH BELIHUX BOX
Ha ¢unsTpaurio. KolnuecTBo 0caaKkoB JIETHE-OCEHHETO CE€30HA B 3TOH va-
CTH Kpas 3HaYMTEJIbHO MEHBIIIE, a UX NOTeps Ha HcllapeHue — HaobopoT. U
KaK CleACTBHE — HU3KHH CTOK pek B 3TOT ce30H. OcobeHHOCTH pacnpeze-
seHus ctoka pek IlepMcKoro kpas mo ce30HaM B reHepajli30BaHHOM BHIE
npexacTasiieHs! B Tabn. 2.1.
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Tabmuua 2.1

Cpennee pacnpe/eieHHe roq0BOro CTOKa 1Mo ruapoJorH4ecKHM
ce30HaM M HCTOYHHKH nmuTaHus pek Ilepmckoro kpas, % [21]

HUcTouHUKH
CesoHbl
MUTaHUA
BECEH- Tajbie W
Tepputopus TIOMK-
Hee JeTo — CHEro-
3uMa JIEBBIE
oJo- OCEHb BBIE
BOJBI
BOJIbE BOJBI
o ] | ] i — | J
TopHbiii Ypan 60 30 10 70 30
PaBHUHa — NecHas 30Ha 65 25 10 75 25
PaBHHHa — TecocTenHas 30Ha 72 20 8 85 15

EcrecTBeHHO, 4TO B mpeienax yKa3aHHBIX TEPPHTOpUH HabMogaroTcs
HEKOTOpbIE OTKJIOHEHHS OT CPSIHUX BEIUYUH KaK B IPOCTPAHCTBE, TaK U BO
BpeMeHH. KpoMe Toro, MoXeT OTIHYaThCsl OT ATUX BEJIMYUH PACIPEACICHUE
cToKa Mo MaibiM pekaM. OcoOeHHO XapaKTepHa [Uli HUX MEHbIIas J0Js
3uMHero croka. Kak mpaBuiio, eCTECTBEHHas! 3aperylMpOBaHHOCTb CTOKA
OpSAMO 3aBMCUT OT pa3MepoB BoAOCOOpPHOM Miomaau pek. 3HaYUTEIbHOE
BIIMSIHHE HA 3TH IPOLECCHl OKa3bIBAIOT M APYTHE €CTECTBEHHbIE (aKTOPBI,
TaKkHe Kak IeoJOrMYeckoe CTpOeHHE BogocOopa, XapakTep pacTUTENbHO-
CTH, MEXaHHYECKHI COCTaB MOYB U .

B tabn. 2.2, no gaHHBIM cipaBO4YHMKa [21], a Taioke o MaTtepuanam Ka-
(enpbl THAPOSIOTHH M OXpaHbl BOAHBIX pecypcoB III'Y, mns pana uccnenye-
MBIX pek ITepMckoro kpasi, IpUBEAEHBI CBEACHHUS O CPEIHUX TONOBBIX pac-
XOax BOABI U JaHO COMNOCTABJIEHHE C 3TUMHU PAcXOAaMH 3KCTPEMalIbHBIX
XapaKTEPUCTHK CTOKA [TOJOBOIHH, JOMIEBBIX 1ABOAKOB U 3UMHEH MEXCHHU.
OTH XapaKTepUCTHKH NaHbl ¢ obecrieueHHOCThIO B 3 U 97%, T.e. ¢ Bepo-
ATHON TOBTOPSEMOCTBHIO TPH Pa3a B CTOJIETHE NPHBEICHHBIE MAKCUMYMBI
CTOKAa MOTYT OBITh MPEBHITICHBI, 8 MUHUMYMBI TPHXKIIBI MOT'YT OBITH HHXKE.

Tabnuua 2.2

(‘peaHHe H IKCTPeMAaIbHbIe XaPAKTEPHCTHKH CTOKA HEKOTOPBIX
pek [lepmckoro kpas
; : - .

. | G | o | M | 0 s s
mans HasA HUH . TI0N0BOAbSA T1aBOAKOB Cpe}IHeMeCﬂ'{HHM
Pexa — myHKT Gaccei. | PPICOT | ronosoi Q. wlc, 3% Q. wle, 3% Q. M/c, 97%
[ 6acceii- | pacxon, 1
Ha,M | Q,mfc| Q :[Q,‘_/ Q, Q, I Q./Q, | Quw 1 Q../0
) ) TopHble pexu )

| Iiepa - 1 Mutparosa | 10500; aa6] 196 2620: 13,4: 170 6,00: 27,3; 0,14
Ninepa — noc.Pa6ununo 30900 322 485 5430 11,2 1810 3,73 58,7 0,12
Kyrum — LKyTum | soa|  se8] n2|  17s| 1se| 200] 179] 1| olo

| Siwa—cllozenyamoe | S060|  330|  820| 1000 122 ] -] 810 0,10
v Kocbea — . Tpouukoe | 2950- 528- 50,2_ 1200- 23,9 71 O_ 14,1 ] 2,21 0,04
Yycosas — noc.Kein 10400|  362| 710| 1440| 203 ] - 490 0,07

| Mycosan-mocJlammo | 21500|  387|  218| 3530| 162| 2110 9.68| 168 0,08
| Kofiea—a®ezoromka | 1270 |  395| 150  366| 244| 215 143| 075  00s
YenBa — noc. Yeeea | 21704 456_ 31,2 | 651 | 20,9 435 * 13,9- 1,65 0,05

| muwea - ropa Vo | 2840] 18| 390 853 218 4101 105] 190 0,05

Peky paBHHHbI ¥ IPEATOPHIA

Kuma — ioc. Fafini | 27400]  203] 221 2280 103] os0| 443] 260] o012
Becnmwa—ndwonesa | 7100  194| e65| 772| 16| 420 632] 135| 020
Koca— c.Koca | e3a0] 186| 08| 710| 174 o] 20 ops

| lMamea-aYerKaie | 18701 176|176 225 128| .| -| 38|  ou8
| Kowea-alletpenosa | 2830  274| 37.6] 680| 81| 265| 705| 368| 0.0
| Komea—nllon6oGuka | 10800 | 2451 128) 1720 134 690 39| 119 009
| licpesosas - nBynampes | 3030|  300| 450  800| 17.8| 385| 8.56| 636|  0.14
v I3umepka — n.®PaauHo 2950_ 180- 29,8 | 358 12,0 ] 86,5 ] 2,90 2,86- 0,10
| Kowmac—cOumencoso | 896| 161 705| 175| 248| 952| 135| 024 0.03
| Musea rKymkap | 2050  209| 11,5| 324| 282| 190] 165| 098] 008
| Kysa - c.Kysa I 28l 234 187 1o1| se0| o1s| 40| 003 o002
lenea — .06 I 86| 188] 610| 18| 193] 85| 134] 020 003
(682 — ¢ Kaparaii | a0 197 230 si0] 3s2| 05| 133] 159 0,07
Cuma-nocCyscys | 6420 29| 555 976: 176|  s55| 100] 706 0,13
('mnea — c.ITonkameHnHoe 19700 227 144 2280 | 5,84 800 ] 5,56 ] 25,6 0,18
bapoa — a.Iletunoea ] 1910 247 21,9 382- 17,4 - - 248 0,11
Wpens ~ alllyuno | 6060|  233| 380 616| 162| 170| 447| 970 026

' buka— 1.Bananst 1980 27| 136| 335| 246 180 132] 085 0,06
lynsa— c.Bapma | isoo| 216 145 730| s03| 90| e20] 18| o013
I'f‘;‘f;{:{“;‘;‘{}{:““" - 667 199| (545)| 234 499| 493 90s| 057 0,10
33



AHanu3 MpuBeIcHHBIX B Tabn.2.2 TaHHBIX €lIe pa3 MOKa3hIBACT, YTO BO
BHYTPHUIO0BON H3MEHIUBOCTH CTOKA pek IlepMckoro kpas umerorcs 60ib-
mue pasnuyus. Tak, MaKCHMalbHBIH pacxof MojoBoAbs QN MpPEBHIIAET
cpemumii rogoBoit pacxoa Qr o B 10, To B 50 pa3. B ueM e nmpU4KHa 3TOr0
pasnuums? [Ipexe Bcero, Kak ykasaHo BBIIIE, B pasMepax BoxocOopa pek,
ABISAIOIIETOCSA PEryIATOPOM MX cToka. OIHAKO HEMAJyI0 POJb MIPAIOT B
3TOM Tpolecce U apyrue dakropbl. HampuMep, cpaBHHTENIBHO HEOOTBIIOE
cootHomeHue Qn/Qr B 6acceiine Bummeps! 1 SIiBbI MOKET OBITH 0OBACHEHO
BIMSTHHEM BBIIIE YKA3aHHBIX (haKTOPOB 3aperyTHPOBaHHOCTH cToKa. OTHO-
CHTENBHO HeGoIbIIOoe npeBbieHre Qn Hag Qr y paBHHHHBIX PEK CEBEPHOM
gacTH kpas (Bepxusas Kama, Becnsna, [Tunspa) o6ycnoBieHo 60ab10#H 3a-
JIECEHHOCTHIO BOOOCGOPOB 3THX PeK, a TAKKE O4eHb MaJIOH pacuJIeHEHHO-
CTBIO penbea, MambIMH YKIIOHAMH, a TAKXKe PACIPOCTPAHEHUEM IIECHAHBIX
nouB. Bee 3TH hakTopbl cocoOCTBYIOT CHHKEHHUIO TIOBEPXHOCTHOIO CTOKA
¥ TIOBBIIIEHUIO TPYHTOBOTO.

3HauUTENBHOE TPEBBINICHAE MaKCHMYMOB IIOJIOBOAbA HaJ CpeaHe-
rOMOBBIM PacxoIoM Bojbl HabmomaeTcs Ha 6ojiee IOXKHBIX peKax Kpasd,
Takux kak MusBa u O0Ba, 4T0, OUYEBHAHO, CBSI3aHO C MEHBIIEH 3aI€CEH-
HOCTBIO BOZOCOOPOB 3THX PEK, a TakXKe 3HAYMTEIbHOM PaCuUICHEHHO-
CTBIO TEPPUTOPHH B MX BEPXOBBSX, PACIOJIOKEHHBIX Ha BepXxHekaMCKoit
BO3BBIIICHHOCTH. HanGonpmux xe npeienoB cooTHomeHHe Qn/Qr Ml
BuauM 1o pexam Kysa, TynBa u beicTpsiit Taneim. I1o AByM mocneHum
9TO MOXHO OOBACHHTH €llle MEHBIIEH 3alleCEeHHOCTBIO BOAOCOOpPOB H
GONBLION PaCUJIEHEHHOCTHIO penbeda, a 3HAUUT, H OOJIBIIMMH YKIOHAMH
TynBUHCKOHM BO3BBIICHHOCTH.

HHTepecHyO «3araaky» HaM 3afaloT NpuUToku p. MHbBa — KyBa H
BenBa. BomocGopsl 06eHx 3THX peK HEBEIHMKH, M [IaBHBIMH (pakTopamu
PE3KOT0 Pas3iHyus B 3apeTyIMPOBAHHOCTH MX CTOKA BBICTYIAKOT BHOBB
CTEINEHb 3aJIECEHHOCTH BOI0COOPOB M pacuIeHEHHOCT penbeda. Tak, e-
cucTocTh Oacceiina p. KyBa coctaBnser, 10 JaHHBIM 1 0CYIapCTBEHHOTO
BOJHOTrO Kajaactpa, 48%, a p. Bena — 85%. CpenHeB3BEIICHHBIH YKIIOH
PyCeN 3THX peK COOTBETCTBEHHO cocTabiseT 4,5 u 0,4% (unu nmagenue
pycna 4,5 u 0,4 M/xm). YKIJIOH pycna B BepxHei uactu p. Bensa, rae pac-
HOJIATAETCH THAPONIOTHUYECKHH IOCT, HE XapaKTepeH I PABHMHHEIX PEK
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Iepmekoro xpast co cperauMu yknoHamH B 0,5-1,5%. KyBsa 3nech npakTu-
"CCKK TTONTYTOPHAS peKa.

/lanee MHTEPECHO PacCMOTPETh Pa3IHYHs MEXIY MAaKCHMMATbHBIM Pac-
/LM TI0TI0BOZIBS QT M oK AEBBIM MakcuMyMoM Qu. Kak BuaHO M3 npH-
neICHIIBIX BBIIE JaHHBIX (Tabn.2.2), nepBble MOYTH 10 BCEM PEKaM 3HAYH-
11110 BBILIE BTOPBIX. MIcKmouenHe cocTaBnset ropHas p. Kytum (Gacceitn
I' Bmmnepa). bausku no 3HaueHHro 0b6a MakcuMyma H 1o p. Kysa. B o6oux
CIYHNAAX 3TO Malible BOXOCOOpBI, BEPOATHOCTH HMOJHOTO OXBAaTa KOTOPBIX
MIMICBBIM (pOHTOM HaMHOTO Gorblue. B npexenax o6mmpHBIX Bogoc6o-
{0 JINBHEBBIC DPOHTHI OMHOBPEMEHHO OXBAaTBIBAIOT JIMIIL HEGOIBIIYIO KX
T, TIO3TOMY, HECMOTPSI Ha TO, YTO TTOCTYIUICHHE BIIATH Ha €IHHHILLY IUIO-
UM TIDH HHTCHCHMBHOM JIMBHE MOXET OBITh Ha IMOPAJOK BBILIE, YEM NPH
{ 1ICI'OTAsHMH, BBICOKHMH NHMK NABOIKA HE MOXET CHOPMHPOBATHCA. DTO MO-
A1 MMETB MECTO JIMILBL HA MAJIBIX IIPHTOKAX 3TOTO BOXOCOOPA B HECKOIBKO
pmwnioe Bpems. M yem Mensme momanap Bogoc6opa, Tem Goblie yKazaH-
e pasnuaus. Ilpu 5ToM, B CBs3H ¢ Gonbluei HHTEHCHBHOCTBIO JIMBHEH,
w 1opax Ha Gonee KpymHBIX Bomocbopax JIOMKEBHIE NaBOAKH MOTYT OBITbH
mine. [lpuMepHBIE OLIEHKH 1O MaTepHanaM MCCIenyeMbIX pek IlepMckoro
1181 IO3BOJIMIIM TIOATBEPAUTE 3Ty TEHACHLHUIO H OLIEHUTH CISAYIOIIHE CO-
mnomenns Qn u Q. (tabm.2.3).

Tabmnuma 2.3
llpenesbHbie pa3mMepel BOOOCOOPHBIX IIOIAeH pek (KM?), Ha

KOTOPBIX J0KAeBbI¢ MAKCHMYMBbI CTOKA MOTI'YT NpeBbIIIATH
MAaKCHMYMBbI NTOJIOBOAbSA

BeposTHOCTE TIpeBHIICHAS
Teppuropus OIIVH pa3 OIIMH pa3 OIWH pa3
B 2 roaa B 20 net B 100 net
UWBHHHA, IPEATOPhE
HH3KOTOpbe
lcp <400 M) 100 200 500
opsl (Hep > 400 M) 200 500 2000-3000




OnHako B OTHAENIbHBbIE TOAbI C HEOOBIYHBIMH YCIOBHSAMH (OpPMHpOBa-
HMS CTOKa JJOX/IEBbIE MaBOAKH MOTYT TIPEBBIIIATh MAKCHMYM IOJIOBOBLA H
Ha ropasao Oonbmux BogocOopax. Haubonee sipkuii mpumep — 1978 roa.
Becna aToro roaa 6bu1a 3aTAXKHOM, IOJI0BOAABS Ha peKax ceBepa IlepMckoro
Kpas ObLIM pacTAHYTBIMH, HEBBICOKUMH, a JIETO OTIHYAIOCh OOMJIBHBIMH
U TPOAOKHUTELHBIMUA OONOXHBIMU JA0XKASIMH, MOKPBIBAIOIHMMHU OOIIbIIHE
npocTtpadcTBa. B pesynsrare naxe Ha p. Kama y c. bonaror (nnomans 6ac-
ceitna 27400 kM?) HOXKAE€BOH MAKCHMYM IPEBBICHI HU3KOE B 3TOM rofy Io-
JIOBOJIBE.

AHanoruyHas CUTyarus cioxuiack B 1994 r. Ha ceBepo-3anaae Ilepm-
CKOTO Kpas, IJie CyMMa JICTHHX OCajKOB IpeBbliilana Hopmy B 2,0-2,3 pasa,
a BO BTOpO# JeKaje HMIOHS 0 pa3HbIM MMyHKTam Habmoaenui — B 3,7-7,9
pas ¥ B MepBoii aekaze uwong — B 3-5 pa3. 310 npuBeso K GOPMHUPOBAHHIO
Ha peKax CepUH BBICOKHX MaBOJKOB, HAUBBICIIHMX B HEKOTOPBIX CIIy4asx 3a
BECh MepHo/ HaOMIONEeHUH.

PaccMoTpuM [naniee COOTHOIEHHE MHHUMAIbHBIX 3UMHHX (oOecre-
YeHHOCTBI0 97%) M cpeqHerofoBbiXx pacxonoB (Tabm.2.2). 3aech Taxxke
OTYETIIMBO MPOSIBISAETCS PEryIupylolIas polb peyHblx OacceliHoB. B Ham-
Oonbllieii CTENEHH OHa IMPOSBHIIACH Ha KpalHeM ceBepe (pexu BecnsHa,
IunbBa), IPUPOAHBIE 0COOEHHOCTH KOTOPOTo 0TMeueHs! Boille. Emme cHib-
Hee MpOSABHIIACH PErylupylomas poins kapcra B 6acceiine p. Hpens, koto-
past ckazanach 1 Ha cToke p. CouiBa y [lonkameHHoroO.

CrnenyeT OTMETHTD, YTO KapCT MMO-pa3HOMY BIIHSET Ha BOAHBIM PEXHM
pek. B cBsi3u ¢ 60mb10# GUIBTPamOHHON CIIOCOOHOCTBIO KaPCTYHOIMXCSA
[OpOJI BO BCEX ClTy4yasx HaOM0gaeTcsl CHI)KEHHE MAKCHMAIIbHBIX PAcXO/I0B.
YTo e KacaeTcs MHHHMAIIbHBIX, TO BCE 3[1€Ch 3aBUCHT OT COOTHOILUEHHS
ryOHMHBI 3aJI€TaHHs KapCTYIOMIMXCS OO M ITyOHHBI Bpe3a PEYHOro pyc-
na. Pycia Manbix pek, He Mpope3aronuX TOMILY 3THX MOpOJ, B IIEPHOJ Me-
’KEHH CTAHOBATCS YaCTO CYXHMH — BOJa YXOAHT B Oolee IyOoKHe TOPH30H-
Tbl. ['0TOBOH CTOK 3THX pek HUXXE 30HAIBHOTO. bonee KpynHbIe peky, TakHe
kak HMpeHb, ¢ IIy0OKHM Bpe3oM pycell, APEHHPYIOMIMX 3aKapCTOBaHHYIO
TOJIIIY, HA00OPOT, OTIIMYAKOTCS BCIEACTBHE 3TOTO OTHOCHTEIILHO BBICOKHM
CTOKOM B MepHO Kak JIETHEeH, TaKk ¥ 3UIMHEH MEXXEHH.

U, KOHEUHO, HaMHHU31Iee OTHOCUTEIbHOE 3HAY€HHE MUHHMANIBHOTO CTO-
ka Mbl BUAMM (Ta61.2.2) o p. KyBe, 0co6eHHOCTH KOTOpO# OBLITH OTMEYEHBI

manie. BUInMMo, He cirydaifHo 3Ta peka Moay4YHiia Ha3BaHHE Y KOMHIIEPMS-
non MepTBOH, Tak Kak B MEXKEHb OHA MaJIOBOIHA, CKOPOCTh TEYEHHS BOMIbI
I ¢¢ pyciie, 0COOEHHO B HH30BBAX, PE3KO CHIXKaeTcs. BeposTHo, nepBrie
IOCCIICHIBI BUAEITH 3Ty PEKY Kak pa3 B 3TOT neproa. HamHoro riny6xe BHUK
W 0cOOCHHOCTH BOIHOTO PeXHMMa 3TOi peku mosT Bragumup Paaxesuy, xo-
10pLlii B cTHXOTBOpeHHH «KyBa OCeHHsA» HanMcal:

... Tonbko mom, kmo Hazean mebsi mepmeot, Henpas,
On He 6eoan meoii GypHuiii 6e3yoepicHblll Hpas.

B nanoennvie maneimu 6o0amu 6écHbl

Tol Hecna, Kak NYWUHKU, CMONEMHUE COCHBbL...

TaxoH pexxuM xapakTepeH H JUII MHOTHX APYIMX Maiblx pek Ilpuka-
NI, OTHAKO M3 YHCJIa H3y4YaeMbIX BOJOTOKOB OH HauboIIee APKO MPOSBHIICS
nmento y p. Kysa.

2.2.2. Kosie6aHusi BOAHOrO 3epkaJa

BonHyto rmanb pexu B 6e3BETPEHHYIO MOTOAY YacTO CPABHUBAKOT C 3€P-
Kill1OM, TO CO CTEKJISHHBIM, TO CO CTAJILHBIM.

...B Hebe maom obnaka,

H nywucmas na 3Hoe

B uckpax kamumcs pexa,

Cnoeno 3eprano cmansHoe.
@D.U. Tromuee

BomHoe 3€pKaJI0 pEeaKo OCTACTCd MOCTOSHHBIM IO BBICOTE, 4Yallle OHO
HIMCHACTCA, T.€. NPOUCXOAAT €ro BEPTHKAJIBHBIC konebanus. OcHoBHas
IHpPHYUHHA 3THUX konebanuii — 3TO0, KOHCYHO, U3MEHCHHE KOJIUYEeCTBa BOJEI,
Ill\()'I'CKa}OHICﬁ B PCYHOM pycCJi€ B €AMHHUIY BPEMCHH, HIIH pacxojia BOHIL.
Likim o6pa30M, MEXIy 3THMH ABYMS XapaKTEPpHUCTHKAMH BOJHOI'O peXXHMa
CYHICCTBYET JOCTATOYHO TECHasl CBA3b. HOCKOHLKY YPOBEHb BOIBI B PCKEC
HIMCPHTb HAMHOTI'O IIPOIIE, CBEACHHUA 006 YPOBHAX HCMOJIB3YHOTCA OJIA BbI-
"ICJICHHS TIO 3TOH CBA3U €XCIOAHEBHBIX pacxoaoB BOJHI.
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OmHaKo 4acTO CBA3b MEXJY PACXOAaMH M YPOBHAMH MEHIECTCS HIH OT-
CyTcTByeT BoBce. CB3aHO 3TO C TEM, YTO YPOBEHb BOJBI B PEKE MOXKET U3-
MEHATBCA MOJ Bo3aeicTBHEM Apyrux (aktopoB. [T1aBHBIM K3 3THX (aKTo-
POB ABJIETCS BO3HHKHOBEHHE MPEISTCTBHI B PYCI€ PEKM, BBI3HIBAIONIECE
TIOAMOP BOJIBI, T.€. CHU)KEHHE CKOPOCTH TE€IECHHS, U, COOTBETCTBEHHO, MOBbI-
[IeHUe YPOBHS BOJHOTO 3epKaiia. [1oAmnopsl BO3HUKAKOT HOYTH BCET/A 3U-
MOMH B pe3yiibTare CTeCHEHHS pycia JieAIHbBIMU 00pa3oBaHUAMH. OCOOEHHO
3HAYUTEILHBIMH OHH MOTYT OBITH BECHOH TpH 0Opa3oBaHUH 3aTOPOB Jbla
B IEPHOJ JIEJ0X0Na, & HAa TOPHBIX PEKax M 3MMOH BCICACTBHE 3aKYNOPKH
YKHBOTO CEYEHMs MOTOKA IIYroi, KOTOPYIO Ha3bIBAIOT 3aK0poM. OOBIYHEI
HOATNOPhI BOIBI JICTOM HAa PEKaXx, pycia KOTOPBIX CTECHAIOTCS BOIHOM pac-
THTEIBHOCTHI0. BCe 3TO 3acTaBnsieT TIATEIbHO MIPOBOAUTH COBMECTHBIH
aHaJIU3 CBEJCHHH O PacXolax U yPOBHAX BOIBL

AMnnuTtyna koneOaHHsS YpOBHS BOABI B peKaX, KOHEYHO, HE OJIMHA-
koBa. [Ipekae Bcero, OHa NPSIMO 3aBUCUT OT Pa3MEPOB H BOIOHOCHOCTH
peku. Biuser Ha 3TH koileOaHHs TakxKe XapakTep pycaa W JONMHBL. Y
peK ¢ MHUpPOKOH MoiiMoi KoseOaHHA ypOBHEH, €CTECTBEHHO, MEHBIIE,
4eM B Y3KOM pyclie, CTECHEHHOM KpPYTBIMH CKJIOHaMM JOJHHBIL. Ilpu-
MEPOM MOTYT CIAYXHUThH IaHHBIE 10 ABYM THIPOJOTHYECKHM IIOCTaM Ha
p. KonBa. AMmnuTtyna xonebGaHus ypoBHeEH BoaAbl 3ToH pekn y ¢. [lonbo-
Onika coctasuser 10,7 M, a Bo3jie I. UepablHb, I1€ BOAOHOCHOCTh PEKH
[IOYTH HA Y€TBEPTh yBEJIUYUBACTCS, OHA CHMXKaeTcs A0 6,9 M. Hanbonb-
muit pasMax koseGaHus ypoBHsS BOABL B mpeaenax llepMckoro kpas 3a-
¢uxcuposan B p. Kama y r. Ilepmu, kotopsiii no cosnanus Kamckoro
BOJIOXPaHMIIMINA cOCcTaBUI 12,6 M.

2.2.3. ITo10oBOOALA M NABOIAKH

Heo6x0auMO0 OTMETHTD, YTO YETKOE pa3elIeHHe AByX Hanbonee MHOTO-
BOJHBIX (Da3 BOIHOTO pexHMa MOJIOBOAMN M MABOAKOB MPOU3OILIO B Ha-
e cTpaHe TONBKO BO BTOPOH MOJOBHHE MPOILIOTo croneTHs. J[o 3Toro
BCE BBICOKHE MOABEMBI PACXOOB M YPOBHEH BOABI Ha3bIBaJIM [1aBOJKAMHU.
[To3ToMy co3aBaeMblie AT NPENOTBPAIICHHUS BPEAHOTO BO3ACHCTBUS 3THX

NINCHNI KOMUCCHY (B HAIUEM Kpae TIaBHBIM 00pa3oM — MOJIOBOAMI) Ha3bI-
MHOT 10 CHX TIOP MABOAKOBBIMH.

Jlonnasl MHOTHX pek llepMmckoro kpast naBHO OCBOCHBI. [IpakTH4YecKH
me HaceJIeHHBIe MYHKTBI pacnonararrces no oeperam pex. [loatomy B Ha-
el KH3HU OONbIIIOE 3HAYEHHE MMEIOT HE TOJNBKO HAUBBICIIME YPOBHH
nyj1bl, HO M TIPOAOJDKHTEIBHOCTD CTOSHHS BBICOKHX YPOBHEH, MPHBOISAIIETO
K MITOTUICHHSIM M TIOATOTLIEHUSIM MOHMEHHBIX 3eMEJIb.

(*poxu Havana, a TakKe POAOIKHTEIFHOCTD MTOJIOBOABS 3aBUCST TJIaB-
1M 006pa3oM OT MPOLIECCOB BECEHHETO TasHUS CHETa M OT BPEMeHH J00e-
Ln1ns TaJbIX BOA OO pycen pek. [loaromy Ooliee MpomoOIKUTENbHEI MOJIO-
WL HA PaBHUHHBIX PeKax JieCHOH 30HbI. CHera 3/1eCh BhINaaacT Oobliie,
e’ 11Of] JIECHBIM MTOKPOBOM OH MEJIUICHHEE M CKOPOCTH TE€UYEHHUS BOABI 110
rwionaM HeBenukH. ViHas kapTuHa HaOnromaeTcsl Ha pekax JeCOCTeNHON
WHNLI, rae Ooliee Opy>KHOE TasHHE OTHOCHUTENLHO MEHBIIMX CHETO03aracoB
H]MBOIMT K 00pa30BaHMIO BBICOKOTO, HO MeHee MPOMOKUTEIHLHOTO MO0~
wons. bonblias ponb 34ech NPHHAMIEKHAT pasMepaM pedHoro OacceitHa.
[l KpYIHBIX peKax, OCOOEHHO C pa3HBIM BPEMEHEM CHETOTASHHS Ha HX
1IPHTOKAX, IOJOBOIbE PACTATHBAETCA Ha OoJiee MPOAOIDKUTEIFHOE BPEMSL.
I} 1OpHEBIX paifoHax NPOJICHHUE NOJIOBOIbS 00YCIOBIUBAETCS PA3HOBPEMEH-
1M TassHHEM CHETOB Ha pa3HBIX BBICOTax. B CHily pa3HOTO BO3ACHCTBUA
\ KI'KAHHBIX (PaKTOPOB NPOAOKUTEILHOCTE [IOJIOBOJIBS Ha PeKaX MOJKET 13-
MCNSTRCS OT 2-3 Hellesb A0 ABYX U 0oJiee MECAIEB.

('pOKH Hayana MOJIOBONbS ONMPENENSIFOTCS IMUPOTHBIMA M BBICOTHBIMH
" UINYKSMH KIIMMaTH4YeCKuX ycnoBui. Ha tore IlepMckoro kpas moioBo-
e HaguHaercs B cpenHeM okono |0 anpens. B Oacceitnax pek CeuiBa u
{)omw 1aTa eTo Havana CABUTaeTcs yKe Ha IATh CYTOK, 2 Ha PaBHUHHBIX pe-
1y CCBEpPa — €IlIe Ha IATh. B ropax ceBepo-BOCTOKA MONOBOILE HAYMHAETCSA
nine B KoHIE anpensd. OTKIOHEHHS OT 3THX CPEAHHX CPOKOB B OTACIHHBIC
10/1h MOTYT IOCTHTATh ABYX HEJENb. XapaKkTep BECEHHUX MOIOBOIHUI B pa3-
Hnee oAbl Takxke pasznvdeH. [Ipu qpy>KHOM CHETOTassHHH MONOBOALE Mpe-
+ tnnseT co0oit BEICOKYIO BOJIHY, a IIPH 3aTsHKHOM TassHUU CHETa C mpekpa-
NICHHAME €TO TIPU NOXOJIOAaHHH MOJOBOALE BBINIAAUT QUTYpPOH ¢ ABYMS
! H HCCKOJIBKAMU TUKaMHU.
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Yro KacaeTcs JTOKIEBBIX MABOJKOB, TO BpEMs HX IMPOXOXKIEHHUS OMpe-
JETISIETCS CPOKOM, KOJTMYECTBOM M PEKMMOM BBINAICHHUS KHIKUX OCAIKOB.
B omHoM rogy Ha peke MOXeT c(POPMHPOBATHCS HECKOJIBKO JIETHHUX HIH
OCEHHHUX MaBOJIKOB, B JIPDYI'OM — 3HAYMTENbHBIX MOBBIIICHUH YPOBHS BOJIbI
MOXeET, BooO1e, He ObITh. Yaie GopMHUPYIOTCS U JOCTUTaIOT OOJBIINX pas-
MepOB MaBOJKH Ha TOPHBIX pEKax.

2.2.4. CKkopocTH Te4YeHU BOAbI

CeeileHUs O peKUMeE CKOPOCTEH TeYeHHs MPEACTABIAIOT OOJNBIIOH HH-
Tepec A U3yYEHHsS MHOTHX IMPOLIECCOB, MPOHUCXOAAMHMX B pekax. OHH He-
00XOMUMBI, B YACTHOCTH, JUIS UCCIIEIOBAaHHs PYCJIOBBIX AedopManui, s
OLICHKH CKOPOCTH JBHKEHHS JICASHBIX M0JIeH NPH BCKPBHITHH PEK, BpEMEHH
noOeranus 3arps3HsIOMUX BEIECTB, MONAAAIOMUX B PEKH U T.1.

H3mepenne ckopocTeil, pe3ko pa3fHyalomuXcs B pa3HbIX Y4acTKax pey-
HOTO MOTOKA, MPOU3BOIUTCS HAa THAPOJIOTHMYECKUX MOCTax MpH OmNpenese-
HHH pacxona Boabl. CBeieHus 00 3TUX 3MepeHUsIX 10 1976 r. myOnukoBa-
JIMCh B M3JAHHAX BOIHOTO KaAacTpa. AHaIU3 CKOPOCTHOTO PeXHUMa B psilie
pek Ilepmckoro kpasi, BHIIOJIHEHHBIH Ha Kadeape THApPONIOTHH U OXPaHHI
BoAHBIX pecypcoB [II'Y (1abn.2.4), mokasai, 4to B pa3Hble (a3bl BOJHOTO
PEXHMa OHH Pe3KO Pa3In4aloTCs.

CrnenoBarenbHO, HE TOJNBKO YKIOH PEYHOrO pycila ONpelesseT 3TH CKO-
POCTH, HO M BBICOTa CJIOf BOIBI, TEKyIleH no pyciy. BaxHoe 3HaueHue
UMeeT TakXkKe XapakTep 3TOro pycia M MOHMBI PEKH, HX IIEpOXOBAaTOCTh,
KOTOpasi MPENsITCTBYET YBEINYEHHIO CKOPOCTH JABHXKEHHS BOJBI, TOPMO3HT
pEeYHOH MOTOK.

B T1a61. 2.4 nprBeaeHbl JaHHBIE O CPEIHHX MO KHBOMY CEUEHHIO CKOPO-
cTsAX notoka 3a 1974 u 1960 rr. BonHocTs nepeoro u3 Hux 6bina Ha 15-20%
BBIIIIE CpeJIHEH, a BTOPOro — mprMepHo Ha 15% Humxke cpexaner. [loatomy
9TH JaHHBIE MOXXHO CYMTATh JOCTATOYHO peNpe3eHTaTHBHBIMU. Kak BHIHO
U3 YKa3aHHOH TaOMHLBl aMIINTYAA H3MEHEHHS CPETHUX CKOPOCTEH HE OITU-
HAKOBAa W 3aBUCHT OT XapaKTepa pevHoro pycia. MUHHUMalbHAs CKOPOCTH B
MeskeHb Ha p. UubBa y Kynbimkapa coctasnsier Bcero mumb 0,11 m/c, Tor-
na kak Ha ropHo# p. Kytum — 0,65 m/c. COOTBETCTBEHHO M3MEHSIOTCS U
MakcuMyMsl ot 0,87 M/c B peke babka no 2,03 m/c B p. Kytum. Paznnuns
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MEXy MAaKCHMAlIbHOH U MUHUMAIIbHOH CKOPOCTSAMH B Pa3HbIX PEKaX TAKKE
He oauHaKoBEI. [lepBas MoxkeT ObITh OoMbILE BTOpol TO 3,2 pasa (p. Koca),
1o B 15,3 pa3a (p. fliiBa y moc. baza).

Pa3nnunoe BiusHME XapakTepa pyclla Ha CKOPOCTH TEUYEHHS TPH IpaK-
THYECKH OJHHAKOBBIX PacXojiax BOAbI H CPEJHEM YKIOHE pyclia pacCMo-
TpHUM Ha npumMepe pek Tynsay c. bapna u Kocea y 1. Octanuno (1a6n.2.5).

Tabnuua 2.5

IIpuMepnl H3MeHeHUs THAPOJOTHYECKHX XaPAKTEPHUCTHK
B pyciie pek TyaBa u KocbBa

p. Tynea — c. bapaa p. Kocbra — 1. OcTanuno

Q
B h W \% B h W \%

cp cp cp o
15 49,5 0,88 44 0,34 (155) | (0,40) (62) 0,21
50 | 50,0 1,40 70 0,73 161 (0,70) | (113) 0,44

100 | 50,5 1,64 83 1,10 163 1,60 261 0,62

200 | 55,0 | 2,44 134 1,55 169 1,72 291] 0,82

IIpumeuanue: Q — pacxon Boasl, M*/c; B — mwupuna pycna, m; h  — cpeansis
rnyOuHa, M; W — IJIOWAaAb )KHUBOrO CEYEHHS, M2, V,, — CPEIHSs CKOPOCT, M/C.

Kax BuiHO M3 IpHBEAEHHOH TabIHIIBI, TPH OXHHAKOBBIX PACXOAaX BOMIbI
mupuHa pycina p. TynBsl BTpoe MeHblIe pycina KocbBbI M TOYTH HE H3MEHS -
€TCs TIPH YBEIUMYEHUH PACXOAa H YPOBHA BOIHI, B TO BpeMs Kak pycsio Kocs-
BbI PE3KO PACIINPAECTCS, COOTBETCTBEHHO, CPEIHSs [MYOHHA B MOCIETIHEM
Cllyyae MEHbIIE, NIEPOXOBATOCTh pycia OONbLIE U, KAK CEACTBHE, MEHBLIIIE
CKOpOCTb.

2.2.5. MHoOro/IeTHsIs1 H3MEHYHBOCTH PEYHOI0 CTOKA

Kak yxe oTMedanoch, MorogHele yCIOBHs OTAETbHBIX JIET MOTYT 3Ha-
YUTENIBHO OTIMYAThCA APYT OT Apyra. 310 00yCIOBIHUBAET U3MEHYHBOCTE
M BCEX XapaKTEPHUCTHK BOAHOIO pexuma pek. M3Mensiercs xapakrtep pac-
npefieNIeHnsl PEYHOrO CTOKA M0 CE30HAM, H3MEHAIOTCS €r0 DKCTPeMalbHEIE
3HAYEHHUS, HE TIOCTOSIHHA M BEJIMYHHA CPETHETONOBBIX PACXONOB BOMKI.
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I"1c CMOTPHUM XapaKTep H3MEHYMBOCTH Ha IIPUMeEpEe IOJOBOI0 CTOKA
i+ Wamol y . Tlepmu. Crona B KaMmy crekarorcs Boabl OONBIIMHCTBA PEK
I l'pMCKOTO Kpasl, 31ech HMeeTcs Haubosee IHTENbHBIH psAl HaOIIooeHUH
W YPOBHAMH M pacxoiaMd BoAbl. PerynspHble HaOniomeHHs 3a peKUMOM
vpowici 3gecs 6buTH Hadatel B 1881 1, a u3MepeHHs pacXoAoB BOABI — B
1930 1. CpenneromoBsle pacxonsl BoAw! 3a nepuox 1881-1929 rr. Boccra-
IOICHBI TIO MaTepuanaM YpOBEHHBIX HaONIONEHHH M CYHTAIOTCS MEHEe
1biMA. B mocnenyomue roapl morpeiiHOCTH B OLEHKE TOJOBBIX Pacxo-
‘o e npeBbIaoT 5%.

I} nacrosieM aHanu3e Mbl pacronaraeM, Biiodas 2008 rox, 128-ner-
1M pAIOM HABGNIONEHHH 110 3TOMY ITYHKTY. Xapakrep kojleOaHHH r'of0BOro
+ 10KQ 33 ITOT TEPHO MOXKHO BHAETh Ha rpaduke (puc.2.3). Ansa ynobecrsa
1O IPOEHHST TPaMKOB HCIIONB3YIOTCS TaKXke He abCOoNIOTHbIE 3HAYEHHS
« 10k, a MofynbHBIe K03 duuuents K = Q. / Q_, rne Q. — pacxon Boaw! 3a
ROIIKPETHBIA TOMT, 8 Q — CpelHKe 3HAYEHUS ITUX PacxonoB (puc.2.4).

Koneuno, cnokHo Ha puc.2.3 BBIIEIHUTH KaKyKH-TO 3aKOHOMEPHOCTH,
HINNKO OTMETHM, Y4TO HAMOONBIIMH pa3Max KoneOaHHH roJOBOTO CTOKa
|* Kamsl nabmronancs 3nech B mepuon 1926-1938 rr., a 1926 r. no cux nop
(CTACICS CaMbIM MHOTOBOZHBIM. CpenHHH romoBoH pacxon OLEHEH 3a
nor rox B 2370 m3/c. Ouenp GIM3KH K 3TOMY 3HadeHus 3a 1914 u 1994 rr.
{2330 m%/c). CaMbIM MaJIOBOAHBIM, CTAaTHCTHYECKAass BEPOATHOCTH HACTY-
1IN KOTOPOTO OlieHeHa kak oauH pa3 B 500 yeT, 6501 1938 1, korna pac-
\ujL BOIBI OBl paBeH Bcero nuib 968 m3/c. OueHb MaJIOBOOHBIMH OBLIH
ke 1936 1 1937 rr. CpenHss MHOTONETHSIS BEIHYHHA FOOBOTO CTOKA Y
1 llepMu onenuBaercs ceiuac B 1680 m*/c. Takum o6pa3oM, aMILTHTYa KO-
aeGanuil 3Toro croka 3a 128-netuunit nepuon nabaronenuii cocraBuna 84%
01 ¢peanero, T.e. o 42% B Ty U Apyryto cropoHsl. CpeaHss BeIH4YHHA OT-
W NONCHHH 3HAYHUTEIRHO MeHbIe (Bcero 18%). B rokHoi yactu Ilepmckoro
KNS CPEIHME OTKJIOHEHHUS TOJIOBOTO CTOKA yBeaHuuBarorcs 10 30%; B 3Ha-
"1 1c)ibHO GONIbIIIeH CTENEHH U3MEHAIOTCS MaKCHUMAaJIbHBIE PacXOIbl BOIBI.

licaM paccMaTpHBATh OTJENbHBIE JECATHIETHS B MHOTOJIETHEM PAAY KO-

wbiHKHA cToka p. Kambl, TO MOKHO BBIIENHTH CAMBIH MaJTOBOIHBIH IIEPHOI
[911-1940 rr., koraa cTok 6611 Huxke Ha 21%, U caMBld MHOTOBOIHBIH MEpU-
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w1 1991-2000 rT., BODIHOCTH KOTOPOTO TpeBhICHIA cpenHior Ha 13%. Crok
Y491 1. 11)paKTHYeCKH TOCTUT MakcuMyMa 1926 1. n cocramn 2330 m¥/c.

MOxHO OTMETHTH TaK)ke MHTEPECHBIE «CKAYKM» B XO[I€ TOJOBOr0 CTOKA.
1lunpumep, ToaoBEIE pacxoasl BoAbl B 1895 n 1896 IT. cocraBmnm cooTBeT-
cinenno 2120 m 1170 m3/¢c, B 1898 11 1899 1. — 1250 m 2250 M*/c m B 1916 1
1917 11— 2290 1 1350 M%*c. B mocleayromue roasl TakKMX Pe3KHX H3MeEHe-
nith e oTMevanock. bosee Toro, B 001ieM MHOTOJIETHEM CTOKE PEKH BhIJIE-
11101¢A HEKOTOPBIE 3aKOHOMEPHOCTH, KOTOPHIE JIETde IPOCMATPUBAIOTCS Ha
INICIPATIBPHON KPHBOH, OTPAXKAIOIIEH N3MEHEHHE BO BPEMEHHM HapacTaro-
NIl CYMMBI OTKJIOHEHHH BeTMUHHBI cToKa K. OT ero cpeiHeit MHOTOIETHEN
weninHb (puc.2.4).

lla mpenctaBneHHOM rpadUKe MOXKHO BBIIEJIUTH HECKOJNBKO DPA3HBIX
wouit kojeOaumii rogoBoro crtoka. Hamboinee BhipaxkeHnl BoiHa 1920-
10 rT. 1 mectugecaTuiaeTHss BorHa 1960-2000 rr. Ha done mocnennei
AI0ACIHO BBIIENUTH HECKOJIBKO MANBIX IIMKIOB Konebanuii. I maBHas ke TeH-
11K 3aKTI0YaeTCA B TOM, yTo HauuHas ¢ 1930 r. uaet BHavane KpyToH,
111¢M MEHee BBIpAXXEHHBIN ciall 10 cepeAnHbl 70-X IT. MPOILIOTO CTONETHA.
{ 110ro BpeMEHHN HauWHAETCs yBEIMYEHHE BOJHOCTH pek OacceiiHa Kamel,
rH1OPOE TIPOAOIDKAETCS 10 HACTOAIIETO BpEMEHH.

MoxHO JTH Ha OCHOBE MMEOIINXCS JaHHBIX TOBOPUTH O TOM, YTO TOJ0-
nii ctok pexn Kama y . Ilepmu 3HauntensHo yBennumica? Koneuno, Het.
o) rBepKACHHEM 3TOMY CIYXXHUT BEChbMa He3HadMTelbHOE (B Npeaenax
IO1ILOCTH PacyeToB) YBEIMYEHHE CPEIHETO MHOTOJIETHETO pacxosia BOJBI.
|'c)1n IO TaHHBIM BOTHOTO Kanactpa [21] Ha 1968 1. HopMa (cpeHss MHOTO-
e s BemmyrHa) coctasisia 1630 m3/c, To 3a mepuon B 128 et oHa yBe-
iuuiack Juamb Ha 3%.

Kaxk OyzeT nmanblie pa3BUBaTHCA NMPOLIECC OAHO3HAUHO, CKa3aTh MPaKTH-
"IUCKH HEBO3MOXHO. B CTaTHCTHUYECKHX OLIEHKAX BEPOATHOCTH HACTYIJIEHUS
1 (yay1eM 3alaHHbIX 3HAYEHHUIT PACXOIOB BOJBI THAPOJIOTH B OONBUIMHCTBE
¢)ly'1aeB UCXOIAT MOKa M3 TOTO, YTO MHOTOJETHHE KoJeGaHHUs CTOKA pekK,
11¢ MCTTBITHIBAIOIINX CYIIECTBEHHOTO aHTPOIIOT€HHOTO BO3JIEHCTBYSA, [Ipel-
¢ HIBJISIKOT COOOH CTAITHOHAPHBIH MPOIIECC, KOTOPHIH B 0003pHMOM OyayIIeM
1e UBMEHUTCA. BepHo mu 310?
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()IleHKH TeHACHIMH B KOJIeOaHHAX 32 KOPOTKUE MEPUOABI MAJIO HAJIEK-
1111, W CTICIIMATMCThI HAYHMHAIOT BBICKA3bIBATHCA O TOM, YTO CYIIECTBYIOIIHE
WL HALIMX HAONIONEHHUH CIMIIKOM KOPOTKH AJISl HAJEKHBIX JOJITOCPOY-
111X HPOTHO30B. [IpUMEpOM MOXKET CIIYXKHUTh NMPOrHo3 [oCyaapcTBEHHOrO
1posiorudeckoro HHCTUTyTa [25)]. Onupasce Ha MPOTrHO3bI KJIMMATOMNO0-
101, 0 TAKXKE YYUTHIBAs POCT AaHTPONIOT€HHOTO BIMAHUSA, MHCTUTYT NpeACKa-
win k 2000 r. BecbMa CyILIIECTBEHHOE CHIDKCHHE BOAHOCTH pek OobLieii va-
+ 11 [:Bponefickoii Poccuu, B ToM 4yKcie u B 6acceiine p. Bonra. Ha npumepe
' Kama Mbl BUIUM, YTO €€ rOJOBOH CTOK MO-TIPEXKHEMY YBEJIHYHBAETCA.

BHyTpHBeKOBBIE KOJIeOaHHA TNpoLeccoB B arMocdepe u ruppocdepe
ipupmipyroTCA Ha Oosee MJIMHHBIX BOJIHAX C ropasjo OOJMBIIMMH 3KCTpe-
MiIILHBIMY 3Ha4eHUAMU. Pe3ynbraTsl HeenenoBaHui psaa yyeHsix (X. Apa-
v, M. Byasiko, X. lllennu) noka3saiu, HanmpuMep, YTO BECbMa pe3koe
" IMCHEHHE KJIMMaTa (CHIDKCHHE TeMIIeparypbl BO3QyXa M aTMOC(epHBIX
vewikoB) npousonwio B XIII B. u ero BnusHue npogomkanocs g0 XVIII B.
{'ONpCMEHHBIH KJIMMAT TaK)Ke 3aCTaBifeT NMpearnosaraTb BOSMOKHOCTb Ta-
NHX HIMEHEHHH, HO, BEPOATHO, B IPYTYIO CTOPOHY. 3HAUYHTENbHYIO POJIb B
HOM MOTYT CBHITPaTh aHTPONIOT€HHBIE PAKTOPBI.

2.3. JlenoBbi PeXUM peK

I} «cBOOOAHOM» COCTOSIHUHM Hallld PEKH HaXOIATCS TOJBKO OKOJIO MOJIO-
nning roga. C HacTynjIeHHeM OTpHULATEIIbHBIX TEMIIepaTyp BO3AyXa OCThI-
el M BOAA B pekax. BepxHue ee ciou oxyaxaaTcs 0 Hyls IpagycoB U
lneckosibko Hibke. Ha noBepXHOCTH BOABl HauMHaeTcs oOpa3soBaHHe Jead-
X KPUCTAJJIOB, KOTOPBIE, OOBEIUHSAACH, IIIBIBYT 10 PEKE B BHUIE TOHKHX
(ieCTAIEMX TUIACTHHOK. 0BOpAT: Ha peke nouuio cano. Bona Bosne Geperos
unJIKIaeTcs ObicTpee, U 31ech paHbliie Bcero 00pasyroTcs HoJI0Chl TOHKOTO
i — 3abepezu. Ha pexax ¢ ObICTpBIM T€UE€HHEM, 0COOCHHO Ha y4acTKax C
neGOIBILIOH ITyOMHOH, epeoXIaXKAaeTCs BeCh CJION BOIBI U, 00pa3yrolue-
' M It HEM JIESTHBIE KPHCTAJUIBI COEOUHSIOTCA B PBIXJble KoMbs. U rugponor-
nituioAareslb OTMeYaeT B CBOEM XKypHaJe: 1O peKe IUIBIBET wy2d.
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CpokH TOsABJIEHUs BCEX 3THX JIEIOBBIX SABJIEHHH Ha pekax Ilepmckoro
Kpasi ©3MEHSIOTCS KaK BO BPEMEHH, TaK U B pocTpaHcTBe. OTMETHUM JIHILIh
cpeaHne cpokd. PaHbile Bcero oceHHue Jieno00pa3oBaHUs] HAYHHAKOTCH,
€CTECTBEHHO, B BEPXOBBAX TOPHBIX PEK CEBEepO-BOCTOKa Kkpas. CpenmHss
JlaTa X, no aeransbHeIM 0000menusM B.I. Kanununa [9], npuxoautcs Ha
18 okTs6ps. [anee B roro-3anaHOM HanpaBIEHUHA CPOKH TOSBIECHHUS OCEH-
HHX JICJOBBIX SBJIEHHH IOCTENEHHO cABUTraoTcs 10 30 okTa0ps Ha KpaitHeM
roro-3anane (puc. 2.5).

PaHHHEe W TMO3AHHE CPOKH OCEHHHX JIeZ0O0pa30BaHHMil pa3IMYarOTCs
NPUMEPHO Ha ABe-TpH Heenu. CrelyeT OTMETHTh, 4TO Ha OHE YKa3aHHBIX
3aKOHOMEPHOCTEH, IPECTABJICHHBIX Ha pHUC. 2.4, HaOMIOAAIOTCS AOBOJBHO
3HAUYUTENIbHBIC OTKIOHEHHS B CPOKaX OCEHHEro MOsBIEHUs JbAa. Harpu-
Mep, BOZIa MaJbIX PEK CO CIOKOHHBIM TEUYEHHEM OXJIaKAaeTcs ObicTpee u
37€Ch paHbIlIe HAYMHAIOTCS STH MIPOLIECCHI.

C nanpHEWIINM MOHMXEHHEM TeMIlepaTypbl BO3MyXa HHTEHCHBHOCTh
00pa30BaHus Jiba YBEIHUMUBAETCS, OTACIbHBIE €0 YaCTH CMEp3aloTCs, Ha-
cTynaet cieaymwouias (a3a B pesxUMe PEKH — 1e00cmas Ui, Kak TOBOPST:
«peka Bcrajnay. [I[pogomKUTENBHOCTS OCEHHETO JIEA0XO0/Ia HA PA3HBIX peKax
CHJIBHO MeHsieTcsi. bricTpee Bcero, yepe3 HECKONBKO CYTOK, JIEASHOM Mo-
KpoB o0pa3zyeTcs Ha Majbix pekax. Ha cpeaHux pexax paBHHHBI, TAKHX KakK
Koca, nbBa, O6Ba, nexoxon npopomkaeTcs B cpeaHeM okoino 10 cyt. [op-
HbIE€ PEKHU JOJbILIE CONPOTHBIAIOTCS OCEHHUM XOIOAAM U JIEASHON NOKPOH
Ha HUX YCTaHaBINUBaeTCs Mumb depe3 15-20 cyT.

Takum 00pa3oM, B OCEHHHX Mpolleccax Jeloo0pa3oBaHHs Ha pa3HBIX
pekax MBI HabmonaeM Oonblrne pa3nuyus. Ha oueHb Manblx pexkax OCeH-
HEro Jienoxoaa, BooOIie, MokeT He ObITh. 3abeperu, cMep3asich, 00pa3yor.
TOHKHH TIAJAKHI JIeSTHON NOKPOB, a HAa OBICTPHHAX, MEPEKaTax, moporax
TOPHBIX PEK CILIONIHOM JeASTHOM NOKpOB 00BIYHO HE 00pa3yeTcs. B Teuenue
BCEH 3UMBI CYIIECTBYET 10MbiHbs. [IOIBIHBN Ha TOPHBIX peKax SBJSIOTCH
«pabpuxamu» ob6pa3oBaHus MyrH. Xnonbs oOpa3oBaBUICHCS 31€Ch IIYTH
YHOCSITCS TEYCHHEM Jlanee NOJA Jie]| ¥, CKallJIMBasCh B HEKOTOPBIX yJacTKax
pyciia, 06pa3yIoT 3axcop — 3aKyIIOPKy PyCia IYroH, BCIEACTBHE 9ero Bo3-
HHKAaeT HOAMOP X HAYMHAETCS OABEM YPOBHS BOJHI BHIIIE 3aXkopa. Habmro- +

4

I'ue. 2.5. CpednemHozonemuue cpoKu noaeieHus ocenHux nedanvix obpazosanuii
na 600HbLX 06bexmax 6000cbopa Bomkurckozo 600oxpanunumya 3a nepuood
¢ 1956 no 1995 2. [9]
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JAIOTCA 3aXO0PBI OOBIYHO B TICPBOM TOMOBHHE 3MMBI, KOTJIa elle OOIIHpHbI
NOJBIHBH, U MOTYT yaepkuBarbcs 15-20 aHelt, a nHorna u 2,0-2,5 mecaua
(p. Bumepa). 3axxopsl MOT'YT 00pa30BBIBaTbCS U Ha KPYIIHBIX PEKaX paBHH-
HBI CCBEPHOH YacTH Kpas, Takux Kak Bepxusas Kama, Koca, Jlonor, ITninbsa,
a Takke Ha pekax Bemsa, Mpens u baOka. IlogbseMbl YpOBHSI BOIBI BBILIC
32)K0pOB OOBIYHO HE MPEBBIIIAIOT OAHOIroO MeTpa. OMHAKO B OTACIBHBIX CIIy-
yasx BeJIMYMHA oAbeMa Bo3pacTaeT 1o 1,5 u naxe 2,0 m (SliiBa, Bensa).

C HacTymiIeHHEM 3MMHHX XOIOJ0B HaYMHaeTCd MHTECHCHBHOE Hapac-
TaHHe JbAa. B manpHEWIEM 3TO HapacTaHHUE 3aMeIsieTcs, TaK Kak Jiem, a
OCOOCHHO BBHITABIIKI Ha HETO CHET, BIIFOTCSA XOPOIIUMH TETLTOM30ISTOPa-
Mu. OfHaKO YBEIMYCHHUE TOIIIMHBI JIbJa POUCXOIUT HE TOIBKO CHU3Y, IIC
OH ITPOYHBIN MOHOJIMTHEIM, HO 9aCcTO U CBEPXY, KOTJa IO TSKECTHIO CHETA
JICASHOM MOKPOB MpOTHM0aeTcs W BOAA BBIXOAMT HAaBEPX, CMadMBas HHXK-
HMH clo¥ cHera. 3neck obpa3syercs Oornee puixublii cHexHbIH aea. Cpen-
HHE MHOTOJICTHHE 3HAUYCHHSA HauOOJNbIIEH TOJIIMHEI JIbJA B KOHUE 3WMbI
M3MEHSIOTCS Ha pa3HbIX PeKax B JOBOJIGHO OOJBIIHX MPEENax, COCTaBIsIA
50-70 cM. B cypoBble MATOCHEKHBIC 3UMBI €I0 TONILHWHA MOXKET YBEIHYH-
BaThCs 10 MeTpa u Oonee, a B Terutble — cHxkarbes 10 20-50 cm. Ot 3TI/IX‘1]:|
CPeOHMX BEJIMYMH MOTYT HAOJIFONAaThCS 3HAUMTENBHBIE OTKIOHEHHS Ha pa3- !
HBIX peKax MM y4acTKax OjHOW peku. Ha TonmuHy jb1a 0Ka3bIBaIOT BIIUA- |
HHE CKOPOCTh TCUEHHS BOJbI, TONIIMHBI CHETa Ha JIbAY, OOWUIIbHBIC BBIXOMb! |

B PyCJI0 NOA3EMHBIX BOJ, COPOCH! IPOMBIIIIIEHHBIX CTOYHBIX BO/I.

VYkazaHHbIE pa3HYus B TONIMHE JICASHOTO MOKPOBa HEOOXOIMMO YUHUTEI- :
BaTh MPH OPraHW3alMH M MPOBEJICHUH 3UMHHX IepenpaB yepe3 peku. Tombko
TIPH TOCTHKCHHH TOJILHHBI KPHCTAILTAYECKOTO JibAa 7-10 cM OH BBIIEp/KUBA-
€T OITHOTO 4eNIOBeKa, npu 11-15 cM — paccpenoTodeHHyo rpymy JroacH. Jna
KOHHOM 110B03KM TpeOyeTcst yike jgea B 15-20 cm, a Uit aBTOMOOHIIS B 3aBUCH-
MOCTH OT €10 Beca — 25-50 cm. U Bce 3T0 xapaKTEpHO P OTCYTCTBHH BO JIby ™
TPEILHH, TIPOMOHH M TIONBIHEN M TIPH TEMIIEpAType BO3ayXa HE BBIIIE -5°.

Ectb emie oauH BUI JCASHBIX 00pa3oBaHMM Ha HAIIMX pEKax — Haleos, |
Haenu 00bI9HO 00pa3yroTCs Ha OMPENENEHHBIX YHacTKaX CPEIHMX ¥ MaJIbIX i
pek. MBI yxe BeH BBIIIE pedb O 3akopax. OHH B KOHEYHOM HUTOT€ O HaIlo-
POM BOJ MPOPHIBAIOTCA. A B CiIydae MOJHOHN M IUIOTHOR 3aKyNMOpPKH BHYTpH-
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WVIILIM JIBIOM BCETO PYyCHa, T.€. €T0 hepemep3anusi, UAyIas CBEpXy BoIa
" 1HIMBIBAET EPE] MIPENSATCTBHEM JIEISHON TIOKPOB M HAYHHAET PA3IHBATHCH
HIMCPX JIBJA, 3AM0MHAS BECH CHET, 3aTaIlINBas IPUOPEKHbIE HU3KUE YUAaCTKH
(nolimy). Yem cypoBee 31MMa U MEHBLIE CIIO CHEXXHOIO TIOKPOBA, TEM BEPO-
niiee odpasoBanue Hanenei. [ne aie Bcero MoXeT mpoH30iTH IiepeMep3a-
nne pyca? Tam, Tie peka BBIXOOUT Ha PacUIMPEHHbINH Y4aCTOK JIOIHMHEL, Ie
W HLILE YKIIOHBI PYCiIa B CKOPOCTH TEUEHHS, TIIE PyCJIO Pa3BETBISACTCS Ha OT-
I IILIIBIE PYKABA, TIE TIOTOKH YXKE HE B COCTOSIHUM IIPOTHBOCTOSTH MOPO3aM.
Iiomany Hajmeael ¥ UX TONMIMHA M3MEPSIOTCA B O4YeHb GONbIIMX Ipe-
KX, B 3aBUCHMOCTH OT pa3Mepa TaK Ha3blBaCMBIX HANCTHBIX TIOJEH MM
nonsil U BOTHOCTH PEKH B 3UMHMIA ce30H. Haubombimux pazMmepos (mecsr-
K1l KBAJAPATHBIX KMJIOMETPOB) HAJIEAM JOCTHTAIOT B YCJIOBHAX MHOTOJICTHEH
MerYIOTHI HA ceBepo-BocTOke Poccuu. B Hamem kpae pasmepsl ux ropasmo
vwpomiiee. OMHAKoO IIpH COYETaHHH psfia HeOMaronpusTHEIX (HaKTOpoB M Ha
jwwax TlepMCKOTO Kpas Hajaequ CTAHOBSATCS OMACHBIM THAPOIOTHIECKUM SB-
winieM. Tak ObLT0, HanpUMeED, 3uMo# 1966-1967 ronos. Havgaito 31oit 3uMbI
im0 HeoOBIYHO XOJNIOAHBIM, A CHETa BIUIOTh A0 ICKaGps MOYTH HE ObLIO.
I lpoMep3nm y9acTKu pycen Takux pek, Kak [myxas BunbBa, JIbickBa, Ypouka,
I'yinna 1 MHOTHE ap. IlocTosHHO HapacTas, TONIIMHA HEKOTOPEIX HAlEAEH 1o-
viirg)ia 2 M, a Ha peke Manblii Aman — 5 M. B psifie HaceneHHbIX yHKTOB
Ml NOATOINIEHB] OTACIBHBIE IOMa, HApYLIEHB! CHCTEMBbI BOJIOCHAGKEH M,
IMCUEHBI CyYau 3BaKyallMu HaceleHHs. [l cHxeHus yiiepba oT Hane-
Wil YyCTPauBanuCh Pas3IM4HBIC 3alIPyAbl, C TOMOLIBIO B3PHIBOB B HaJlemHOM
(e U1 IPOIyCKa BOABI NPOKIadbIBAIUCE KaHAbl. Hapsiny c mepemep-
MNHCM PEK Ha MajIbIX BOJOTOKAX ¢ HETyOOKO BPE3aHHBIM PYCIIOM Hadjiro-
WMIOICA CITy4YaH npomep3aHus, T.€. TIOIHOTO MPEKPaIeHUus CTOKA BOIBI TI0I0
11,10M H3-3a IIPEKPAILEHHS] MOCTYIUIEHHUS B PYCIIO MOA3EMHBIX BOI.
JakIo4MTENBHOM (a3ol B 3UMHEM JIETOBOM PEXKHME PEK ABISCTCS 6CKDbI-
it 1 OYHILEHHE UX OTO JbJa. C MOBBIIEHUEM BECHOM TEMIICPaTyphl BO3MYXa
I YCH/ICHHEM MHTEHCUBHOCTH COTHEYHOW pajuialiiv Ha BOOoCcOOpe peK Hayw-
1HAKYICA TASHHUE CHETA M CTOK TaJIbIX BOA B pekH. CTauBaeT CHET U Ha TIOBEPXHO-
v Jipza. Peunol nien mox Bo3neHCTBUEM COMHEYHOM paauialiiy pHOGpeTacT
MeHEC TIPOYHYIO CTONOYATYIO CTPYKTYpY. [IpHiIHB BENIHHX BOI B PYCJIO HpH-




BOIUT K IIOIbEMY YPOBHS BOABL, JIE B pe3yJIsTaTe 3TOro, OTphIBasich OT Oe-
peroB, BCIIbIBaeT. Bozre OeperoB o0pasyroTcst ONOCH BOIBL, CBOOOAHEIE OTO
1A — 3akpaunst. JlanpHeiimee ocnabneHune baa MPUBOIUT K HAPYIIICHUTO €10
uenoctHocTH. HaunHaeTcs BeceHHHH Jenoxol. Ha pekax rora [lepmckoro kpas
BCKPBITHE OTO JIbJIa IPOMCXOANT B CPEHEM B IIOJIOBHHE AITpeIis, a Ha KpaHem
CEBEPO-BOCTOKE — B KOHIIE 3TOTO MECALA U JAXKE B HAYAJIE Masl.

OcBoOoXKIEHHE KPYIHBIX PEK OTO JIbJia BECHOHN [IPOUCXOANT BecbMa OypHO
M IpencTapiseT coboit 3axBarsiBatoriee 3peiuile. 1o peke ¢ 6onbiioi ckopo-
CTBIO IUTBIBYT JIEASHBIE [TOJIS] ¥ MEJIKHE JIbFHEI, KOTOPHIE, COIPUKACASCH IPyT
¢ JIpYTOM H pacTpecKHUBasICh, CO3AA0T CBOCOOpa3HbIi myM. BoT kak ormcan
BeceHHee BCKpeitie p.Uycosas mucarens JI.H. Mamun-CHOupsik B pacckase
«boiup»: «HaxapHyBIINM BaJ IOAHAN JIEA, KaK STMYHYIO CKOPIyILy; FPOMaz-
HBI€ JIbAUHBI C TPECKOM M IIyMOM JIOMAJIICh HA KAXKJIOM ATy, FPOMO3IHINC
OfIHa Ha IpYTyI0, 00pasys 3aTophl, H, KaK JKUBBIE, JIE3IH Ha BCAKUHA MBICOK M
OTIOTOCTS, KyIa X MpUOHBAIIO CHIILHOM BOAAHOM cTpyel. HenaBHO, MepTBas 1
HEIIOIBMKHAS, peKa Telleph IIEBEIHIAch Ha BCEM [IPOTHKEHHH, KaK TpoMaIHas
3Mesl, C ITUIIEHAEM U CBICTOM coOMpasi CBOH JIEASIHbIE KOTbLA.

OnHako HE Ha BCEX PEKaxX MPOLECC BCKPHITHS HMPOUCXOAUT ITOAOOHBIM
obpazom. B GacceiiHax TOpHBIX peK BECHa HAYHMHAETCH C UX HHU3OBHUH, B
3TOM JXK€ HANpaBICHHH IPOUCXOAHUT, OOBIYHO Ooyiee CIIOKOIHO, IpOoIEece
BCKPBITHSA, KOTOpOe obrnerdaercs 3xech HaaM4ueM monsiHed. OnHAKO U B
9TOM cllydae He HCKIKYeHO o0pa3zoBaHHe 3aTopoB. Ha psine paBHMHHBI
pex (Mynsaka, babka, bapma) cruomrHOCTE I€ASHOr0 MOKpOBa HAa4YMHA
paspyliaThces ¢ IOSBICHHEM IPOMOMH. BeceHHMit e MOXKeT paspyluarses
W MOMYCKaMH BOJBI U3 BHILIEPACTIONOXEHHBIX [IPYAOB.

B cBf3W ¢ yka3aHHBIMH Pa3iHYMAMH HEOJMHAKOBA W IIPOXOIIKHUTEIh-
HOCTB IIOJTHOTO OYHUINEHHUS peK OTO JbJa. Ha ManbIX pekax OHO IPOUCXOINT
Yyepe3 MBA-TPH JHA, HA MHOTHX KpyNMHBIX — 5-7 mHe#. OcBoboxaeHue pex
oto npaa Ha rore Ilepmckoro kpas HaumHaercs B cpendHem 18-20 ampens.
[Mponeurasce gajee Ha CEBEPO-BOCTOK, 3TH IIPOLIECCH] B BEPXOBbAX Oacceii-
Ha Bumeps 3apepmatorcs 8-10 mas (puc.2.6). Kak u B apyrux ciydasx
JKU3HHU HAlIUX PeK, CPOKHM HACTYIUICHUS W OKOHYAHHUS JIENOBBIX ABICHHAH H
OTAEJbHEIE TOBI JOBOJIBHO CHIIBHO H3MEHSIOTCS.
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Puc. 2.6. Cpednemnozonemuue cpoku ouuwjenust omo avoa pex 600octopa
Bomxunckoeo so0oxpanunuwa 3a nepuoo ¢ 1957 no 1996 2. [9]



Kak yxke OTMe4eHO BbIIIE, NPOLECCHl BECEHHETO BCKPHITHS COIMPOBO-
KIAIOTCsl 00pa30OBaHHEM 3amMOpO8 — ONACHBIX THAPOJIOTHYECKUX SBIICHHIA.
[IneBymue no peke JeAsHbIE MOJS, BCTPETHB TMPEMSATCTBHS, HArPOMOX-
JIAIOTCSI B HECKOJIBKO CJIOEB M, NPEMATCTBYS JBWXEHHIO BOABI, MMPUBOIAT K
nogseMy YpoBHS BoAbl. MecToM 00pa3oBaHHSI 3aTOPOB MOTYT CIIYXKHTh
OCTPOBA, pa3leJISIOIIHE PYCJIO HA HECKOJIBKO PYKAaBOB, PE3KHE MOBOPOTHI
pycia WK y4acTKM €ro CyxeHHs. YacTel 3aTopbl U B MECTaX COCIMHEHHA
pPEKH CO 3HAYUTENIBHBIM NPHUTOKOM. [10 pe3yisTaTaM aHajiu3a, BBITOIHEH-
Horo B.I. Kanununeim (2008 1.), Haubonee wacto 3atopbl 00pa3yloTcs Ha
MaJbIX U CPEIHHMX peKax. EKerojHo MmoBTOPSIOTCS OHM HA TOPHBIX peKax,
Takux kak SliiBa, KocsBa, YesBa, UycoBas. Uactel 3aropel Ha Kame, O0Be,
CouiBe, bapne, babke, Tynee. HanGosiee BBICOKHE MOBBILIEHHS YpPOBHEI
BOABI BbIlIe 3aT0poB (2,0-3,0 M) oTMeueHs! B myHkTax p. O6Ba — c. Kapa-
raf, p. Uycosas — noc. Kein, p. Bunesa (mpurtok p. YcbBa) — KOpIoH Y3KHi,
p. Ceuna — c. [lonkamennoe, p. Upens — 1. llly6uno. Cienyet onqHako ot-
METHUTBH, YTO 3aTOPHBIE MAKCUMYMBI YPOBHEH Ha pekax IlepMckoro kpas B ot-
JM4He OT MHOTHX peK, TeKymux Ha ceBep (CesepHas [Ipuna, Enuceit, Jlena
Ip.), HE ABJIAIOTCSA HAaUBBICHIMMHU B Toxy. Jlpy’HOe TasiHie OOMIIbHBIX CHETOR
¢dopmupyeT 00bIYHO Goslee BBICOKYIO BOJIHY BECEHHETO MOJIOBOJIbSL.

2.4. Pabora Tekyunx Boa

IIpuponnas Boga, ABUrasch MOJ BO3ACHCTBUEM I'PaBUTAIMU C OOJIBIIMX
BBICOT Ha MEHBILINE, coBepHIacT paboTy. PaboTa 3T1a Ha ckiioHaxX BOgOCOOp-
Horo 0accelHa 3aKII04aeTCs B pa3pyIIeHUH MOBEPXHOCTH 3TUX CKJIOHOB M
NepeHoce NpOoAYKTOB pa3pyllieHus. YeM Kpyde CKJIOH U 4yeM Ooubliie Cloii
CTEKAIOIIEH BOMBI, TEM HHTEHCHBHEE COBEpIaeTCs 3TOT npouecc. OmHako
TOPHBIE MOPOABI U MOYBBI, CIATaIOIIME MOBEPXHOCTh BOXOCOOpA, B pa3Hoii
CTENEHH MOABEPTaloTCa paspyLIeHHI0 U pa3mbiBy. Haubosee yctoHuuBhl
KOpPEHHbIE, CKaJIbHbIE MOpOAbl. JIOBONBHO JIETKO Pa3MBIBAIOTCS pacraxali-
HBIE M MOKAa HE 3aKPEIICHHbIE PACTUTENbHOCTBIO MO4YBLl. Bee Mb1 Habmo-
JacM BECHOM MYaIlliecs C MoJied MyTHBIE IOTOKH TaJlbIX BoA. B pe3ynbrate
— 0o0pa3yloTcs OBparu, a y NOJAHOXHUH CKJIOHOB HJIM B APYTHX MECTaXx, T/C
YMEHBIIAKOTCS YKIOHBI, 3TH ITOTOKM OCTABIAIOT, OTK/IAIbIBAIOT HauOoJIce
KpyINHbIe 4acTHLbI TpyHTa. Y HabmronarenbHbIi YeloBeK Ha MPOTSHKEHHH
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{ BOCH KU3HU MOXKET BUAETH BIOJIHE 3aMETHBIE H3MEHEHHS B MUKPODEbe-
' MCCTHOCTH. 3a BeKa U THICAUYENETUSA 3TH U3MEHEHUS] MHOTOKPAaTHO yM-
nukarores. [103ToMy COBEPILIEHHO CNIPaBEUIMB BBIBOJ BbINAIOIIETOCS pYC-
Vw0 yaeHoro B.H. BepHaackoro o ToM, 4TO «KapTHHA BUIUMOM PUPO/bI
OlPCOENIAEeTCS BOAOMH».
Kakoe otHomenue 3to umeer k pexam? Camoe npsimoe. MyTHbIe IOTOKH,
{ 1CKAIOIIME CO CKJIOHOB B PEKH, IENIAI0T MyTHOH U peYHYI0 Boxy. MyTHOCTb,
| ¢. KOJIMYECTBO B3BEILIEHHBIX YACTHL TPYHTA B €HHHUIIE 00bEeMa BOIbI, BbIpa-
AieMoe 0OBIYHO B TpaMMaXx Ha OAMH KyOUYEeCKUi MeTp, UIH B MIUTTUTPaMMax
111 JIUTP, U3y4YaETCsl HA TUAPOJIOTHYECKUX MocTax. [1o pesynbTaTaM 3THX HU3-
MUPCHHEE OTIpEAENSETCS CPEIHEr0OA0BOE 3HAYEHUE MYTHOCTH M 00BEM Mepe-
NOCHMBIX PEKOH TBEpABIX 9aCTUILl (HAHOCOB), WM CTOK HaHOCOB. Ha ocHOBe
VIHX JTAaHHBIX COCTABJISIOTCS OPUEHTHPOBOYHBIE KAPThl NPOCTPAHCTBEHHOTO
piclpeneneHus cToka HaHocoB. OHaKko 0COOEHHOCTH KaXI0ro peqHOoro 6ac-
veina (penbed, XapakTep TOPHBIX OPOJ U OYB, PACTUTENBLHOCTD) IPUBOIAT
1 HOUILIIOMY Pa3HOOOPa3UI0 MYTHOCTH BOJIbI PEK U CTOKA HAHOCOB.
tlanbonbiiasi 4acTh HAHOCOB COAEPIKUTCS B PEKAax B NEPUOJ MOJIOBO-

n.y. CpeHsas MyTHOCTB BOIBI 3a 3TOT NIEPHOJ B TOPHBIX peKax, a TaKkXkKe B
|rKaX ceBepHOH TaexHOH yacTu [lepMckoro kpas W3MeHseTCs B npeaenax
'0.500 r/M*, a B 1I€COCTENHOH 30HE HA IOT€ Kpask OHAa MOXET NOCTHTaTh
100 1/M*. COOTBETCTBEHHO 3TOMY Pa3IH4HI0 HEOAUHAKOB U 00BEM BBIHO-
 HMOTO PEKaMH 3a TOA IpyHTa. PacCMOTPHM /1S IPHMepa JaHHbIE BOAHOTO
KILACTPA TI0 YeThIpeM pekaM (tab. 2.6).

Tabnuua 2.6
Cpeanne roposbie 00beMbl B3BEIICHHbIX HAHOCOB
Mnomann . Cpenunit HaHOCI:l
Cpeannuit . c | km?
Hyskr Bosioc6opHOTO o rOfI0BOH CTOK
Pexa . L rofI0BOH pacxof IUIOINAAN
Habnonenui GacceiiHa, ThIC. 3 HAHOCOB, ThIC. L
) BOJBI, MY/C 6acceiina
KM TOHH 2
/KM
L ima noc.lalHBI 274 222 290 11
Hnepa | n.MwuTtpaxoBa 10,5 193 180 16
Cuma c.Ilonkamennoe 19,7 148 680 36
lapita . SlpyHO 1,79 19,6 130 73
55



Kak BuAKMM, MyTHOCTH BOABI M BBIHOC B PEKHM IMPOXYKTOB BOJHOH 3pO-
3uM B Oacceiine p. bapaa nouru B 7 pa3 Gonbiie, 4eM B GacceiiHe TrOpHOH
Bumepsl. M 310 nanexo He npexnen. Benp pacnaxaHo B Gacceiine bapnpl
b okono 10% teppuropuu. Eciy yuecTs, YTO JIHIIB YacTh CMBIBAEMBIX
CO CKJIOHOB BoJocOOpa IpyHTOB IMOMANaeT B PEKH, TO MOXHO cebe mpen-
CTaBUTh, HACKOJILKO MHTEHCHBHBI 3TH Iponecchl. boprba ¢ BogHo# apo3ueii
CeNIbX03yTOAMH UMeeT MO3ITOMY OO0JbIIOE TOCYIaPCTBEHHOE 3HAYCHHUE.

Cynp6a HaHOCOB, NONANaIIMX B peKH, BechMa cioxHa. Hambonee
KpyIHble UX (pakLuH OBICTPO OCENAIOT HAa JHO WM INEPEKaTHIBAIOTCS 110
IHY, GOpMHUpYs NOHHbIE OTIOXKEHHS B BUJAE OTMEJEH, Tpill, EPEKATOB M
wishxed. bonpmas yacth 3THX GopM penbeda peuHoro JHa MOCTOSHHO JIe-
¢dbopMHupyeTcs B pe3yNbTaTe H3MEHEHHs PacXOl0B BOABI U CKOPOCTEH ee Te-
yeHusA. K yCThsIM pek BBIHOCATCS, B 3aBUCHMOCTH OT CKOPOCTEH TedeHHs,
Hanbosee Menkue ppakLUU NoYBOTpyHTOB. HO M 0HH B cyMMapHOM 00BeMe
oTpaxkaroT OeclpepbIBHBIH Npoliecc H3MEHEHHU Ka3anoch Obl NOCTOSHHOTO
obnuka Hamux Jagamadros. Tak, p. Kama 1o co3nanus Ha Heil 1ByX Kpyn-
HBIX BOZOXPaHMJIHLL BEIHOCHIA 32 npenensl [lepMckoro kpas B CpeHeM 3u
rox 4,3 MJIIH T TpyHTa, WM 23 T ¢ K&KJIOTO KBaIPaTHOTO KHIJIOMETpa BOJO-
cbopHoii omaan. M 310 TonsKo caMble MeNKHe GpaKIMH, KOTOpbIE J0-
CTHrai# B oToke peku r, Capamyna.

Crnenyer npaBia OrOBOPHUTHCS, YTO B 3TOM 00beMe KaKyl-TO JIOIIO CO-
CTaBJIIET TPYHT, NOCTYNAIIKANA B PpeKy B IpoIlecCce pa3MbIBa €€ Oeperos.
CrnenoBarenbHO, peka — 3TO KMBOH OpPraHHW3M, IOCTOSHHO H3MEHSIOIIHI
penbed peuHoro JHa M o4epTaHUs CBOMX Oeperos. JlaXke BOIa TOPHEBIX I10-
TOKOB CIIOCO0OHA IOCTENEHHO pa3pyllaTh CKaJIbHBIA TPYHT U BUIOU3MEHSATh
cBoe pycio. ['myOokuii 3HaToK pycioBeix npoineccoB B.M. Jloxtun (1849-
1919) Tak onmuceIBaN 3TOT Npoliecc B ynoMsHyToi kHure «Pexa Uycosas»
(1878 r.): «Ilpope3as cBoii nmyTh Buons Ypana, UycoBas MeIUIEHHO W He-
YKJIOHHO NPOJOJDKAET CBOE pa3pymuTenbHoe aeno. J[pobs teueHneM 00-
JIOMKH KaMHS ¥ CM€Tas BCe, YTO BAJUTCH B BOJAY, OHA TPBI3ET CBOU Kameki-
Hble Oepera BCe Aaiblie U Bce MIyOKe U TEM MOCTENEeHHO pacyuiiaer cehe
nopory. 'pannno3Hble 00HaKEHUS CKAJIMCTBIX OOPHIBOB — 3TO TpodeHu 110-
Oenpl TeX JIaCKAIOIIUX HaIllM B30pHbl, THOKHX, H3BUBAIOIIHAXCS CTPYH BOIIM,
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KO TOPBIE KAXYTCH TAKMMH CI1a0bIMH M NMOCIYIIHBIMH IIPH BCTPEYE C BCTaB-
NIWMKH Ha UX MyTH NperpajaMu, HO KOTOpPbIE NPEOA0IEBAIOT H CHOCAT BCE
yOMICTBEHHOH HaCTOHYMBOCTBIO CBOETO HENPEPBIBHOTO HATIOPay.

I1a pekax, 6epera KOTOpPBIX CJIOXKEHBI PHIXJIBIMH O0JIee JIETKO pa3MbIBae-
MIIMH TIOPOJaMH, 3Ta «yOHICTBEHHAs HACTOMYMBOCTB» NPHBOIHUT K TAKUM
I IMCHEHHSIM OYEpTaHHs pycCiia, KOTOpble NPOMCXOAAT Ha HAIMX IVia3ax H
|W1yJIbTaThl KOTOPBIX OCOOEHHO XOpOIIO BHAHBI NIPH B3MVIAJE Ha JOIHHY
[''KH M3 OKHA caMoJIeTa.

Peka, pa3mbiBas OMH Oeper ¥ OTKJIaabIBasi IPOAYKTHI Pa3MblBa HIXKE 110
IICHHIO Ha IpyroM Oepery, GopMHpyeT NOCTENEHHO U3Iy4YHHYy (pHc. 2.7).

Ymo 0ns 600wl GvicmpomeuHou
Bex unu comus eexog?
Tpyooniobusoro peuxoii
Coeunym penvegh bepezos...

Huxonaii Hosukoe

Puc. 2.7. Pexa Koca (nusicnee meuenue) 8 okpecmuocmsax n. Convim [18]



Puc. 2.8. Hanyuunet u cmapopeuws pexy H3v6b1
6 paiione 0. Komomoru [18]

Co BpemeHeM nepenieeK 3TOH HU3IyYHHBI IPOPHIBAETCSA HATIOPOM Belll:
HUX BOJ M peKa CIPAMIIET CBOE PYCIIO, OCTaBIIAA U3JIYyYHHY B BHIE Ayro-
00pa3sHOro MOMMEHHOro O3epa-CTapHubl. BOT MHOTOYMCIEHHBIE CTapo-
pedbs-CTapuLbl U BUIUM MBI, VIS HA PEKY CBEPXY WM pacCMaTpHBas
a’3po- WK KOCMOCHUMOK (puc.2.8).

JleTabHBIM M3yYeHHeM TOPH3OHTATIBHBIX PYCIOBBIX Aedopmanmit py-
cex pek Ilepmckoro kpas 3anumanack C.C. Eropkuna u H.H. Haszapos [18].

5

IV pesynsraTe OBITIM BBLIEJIEHB HECKOJIBKO THIOB PEYHBIX PYCEN W paio-
V1l YI3HOH WHTEHCHBHOCTH HMX TOPHU30HTANBHEIX AedopMaruii. Bricokoii
WITCHCHBHOCTBIO 3THX JedopMalpil OTIMYar0TCs peKku OONbIIelH 4YacTH
[WIMIHHHOM TEPPUTOPUH Kpas OT 3alafHBIX €ro rpaHull Ao npearopuit. Ha
1O[MbIX peKax 3TH MpOLeCcCh NPOABIAIOTCS THNIb JIOKAJIBHO, TaMm, T JI0-
« 111OYHO HIMPOKAst JOJIMHA, CIIOKEHHAS PRIXJIBIMHI OTIOKEHUAMU.

| opr30oHTaIBHBIE Ae(OPMALIN PEYHBIX PYCeNl JTOCTAaBIAIOT HAM MHOTO
W PHUATHOCTEH U 3a00T. M3-32 momMEbIBa OeperoB MepeHoCATCS HEKOTOphIe
1 O0YI)KEHHSI, HACETIEHHbIE MYHKThI, BOSHUKAIOT CJIOKHOCTH IPU IEPEXOIe
"w|W'3 PEKH JIOpOT, TMHUI 3neKTponepenay, Hedgrenposonos. Mccnenoa-
ol YTHX MPOIIECCOB HEOOXOIMMBI [T CHUXKEHHS TOTEPh MPU MPOEKTUPO-
WK ¥ CTPOUTEIBCTBE, YKPEIUICHHUS MPH HEOOXOIMMOCTH Pa3MBIBAEMBIX
V'IICTKOB PEYHBIX OEperoB.

2.5. Conu kamckue

I3 o011IeM roqoBOM CTOKE PEYHBIX BO JIUIIE HEOOIBIIYIO JOMIO COCTAB-
‘Wie I BOAA, CTEeKaromIas 10 OBEpXHOCTH pedHoro OacceiiHa. OcHOBHas ke
£ Micca NOCTyNaeT B peKH Yepe3 MOYBEHHBIN CIIO M yepe3 clararomiue
el TpyHTHI. [104BEHHBII CTOK BMECTE C MOBEPXHOCTHBIM, OBICTPO I10-
V 1ylias B peku, GOPMHPYIOT NOJIOBOIBS B MPOLIECCE CHETOTASHUS M TaBOAKH
nocile OOWIBHOTO AOKIA. YacTh MPOCOYMBIIEHCS B TOYBO-TPYHTHI Biaru
NOCTUTaeT TOA3EMHBIX BOJOHOCHBIX TOPH30HTOB, MUTAIOIINX PEKH B Oe3-
nvIKIIbIE TIEPUOABI JIETA M 3UMOI. 3UMHHM CTOK HAaLMX peKk QopMHupyeTcs
IPIKTHIECKU BECH TOA3EMHBIMH (TPYHTOBBIMH) BOJAMH.

13BecTHO, 4TO BOJIa ABJISETCA MPEKPACHBIM pacTBopuTteiieM. [IpoTekas
WeWC3 CIIOW TIOYBOTPYHTOB, OHA BIIUTHIBAET COIM PAa3IHYHBIX MHHEPAJIOB,
npito0peTaeT Ty WM HHYIO MHHEPATH3annio. MuHepain3annusa NpupoIHbIX
10|, BEIpakaeMasi MIUTUTpaMMaMH COJIei B OJJHOM JINTpE BOAHI (MI/IT), 3a-
MICH T OT XapakTepa CJIaralolumx BofocOoOpHBIH OaccelH MOYBOIPYHTOB, a
HIKC OT BpEMEHH KOHTAKTa BOIBI C 3TOM cpeaoi. B cBA3M ¢ 3TUM B nipene-
'y [ lepMckoro kpas HaOIromaeTCs oueHs 0OJIbIIOe pa3HooOpasHe B MUHE-
|MilIr3alAn BOABI OTACIBHBIX peK. B TO ke BpeMs OTMEJaroTCsi HEKOTOphIE
WIKVIOMEPHOCTH €€ pachlpeiesieHus 10 TeppuTOpuH. Pesko m3Mmensercs
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MMHEpaH3alys U 110 ce30HaM roja. [ToHATHO, 4TO HAaMOONBIIKMX 3HAYCHHI
OHa JJOCTHUTAET 3UMOM, a HAUMEHBIINX — B [IEPHOJ] BECEHHETO TI0JIOBO/IbS, B
KOTOPOM I'PYHTOBBIE BOJbl IPHHHUMAIOT HEOOJIBIIOE YYacTHE.

XHMHYECKHE aHAIN3bl NIPO0 BOIBI, KOTOpPbIE MPOU3BOAATCA HAa T'HIpO-
JIOTHYECKUX TI0CTax, MO3BONAIOT JaTh CIEAYIOIIYI0 T'€HEpPaTH30BaHHYIO
XapaKTepHUCTHKY €CTECTBEHHOH (0Oe3 n100aBiieHHs aHTPOIIOTEHHOTO BO3/ICH-
CTBHs1) MMHEpanu3aluuu pedHslx Boa [lepmckoro kpas [21]. B TaexHbIX pe-
KaX BEPXHEH 4aCTH KaMCKOro OacceiiHa, a Tak)Ke B BEPXOBBSIX TOPHBIX pPeK
COJIEp)KaHHE CONEH BO BpeMs NonoBoabs He npesbiiaet 50 mr/n. [To mepe
NPOABMKEHMS HAa FOT PABHUHHOM 4YaCTH Kpas M OT BEPXOBHHA K HH30BBAM
TOPHBIX PEK MHUHEpaNH3alys BEWHUX BoA yBenuuusaercs 10 100-200 mr/m.
[IpumepHO ¢ Tako# e 3akoHoMepHOCThIO oT 100-200 1o 300-700 mr/n Ha-
GmonaeTcsi M3MEHEHHE MHHEpAIM3allMi PevHBIX BOA 3uMMOM. B Gacceitnax
PEK, Ille paclpocTpaHEeHbl 0Oee JIETKO PaCTBOPUMBIE KapCTYIOMIMECS TI0-
POZBl, MUHEDAJIM3aLMs JIETOM MOXET Bo3pacTare Ao 600-900, a 3umoii — a0
1100 mr/m.

PacTBOpeHHBIE B BOJE CONH, B OTVIMYHE OT YaCTHL T'PYHTA, YBJIEKaeMBbIX
MIOTOKaMH, IPAKTHYECKH MOJIHOCTHIO NIONAAI0T B IIaBHBIE PEKH, a 0 HUM
B BOJOEM, KyJia 3TH PEKH BIaJAIOT. B CBSA3M € 3THM HHTEPECHO MOCMOTPETh,
CKOJIBKO )K€ COJIEH BRIHOCHT B IOJl 3a NpeJensl Hamero kpas p. Kama. Beero
JBECTH C HEOOIBIIMM MI/JI IPOHOCHT B cpeAHeM 3a roa Kama Ha BhIxoac
3a npezensl [lepMckoro kpas, a 3a rog 3To coctaBuT okono 11,7 man T. Jla-
BaiiTe, YHTATEIh, NIPEACTaBUM cebe 3TOT 00beM. CoBpeMEHHBIH JKeJIe3HO-
JOPOXXHBIA cOcTaB B 80 MIECTHAECATHTOHHBIX BarOHOB MOXET [€PEBE3rH
4800 T conu. CnegoBaTeNbHO, €XXErOAHO NMPEUMYIIECTBEHHO C TEPPHUTOPHH
[Tepmckoro kpas Kama «BBIBO3UT» conM 24 ThICSYaMHU JKeJIE3HOAOPOXKHBIX
cocraBoB. TakoBbl MacimiTabbl pabOTBl TEKYYHX BOJ, HACTOJNBKO Pa3HOO-
Opa3Ha M CI0)XHA )XHU3Hb HAIlINX peK.
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3. BOAHbIE PECYPCbI

Booa — 3mo camoe OpazoyerHoe uckonaemoe.
Booa — 3mo ne npocmo murnepanbroe coipbe, ... 3Mo ma Hcueas Kposby,
Komapas co30aem JHCu3Hb mam, zoe ee He ObLIO.

B.H. Bepnaockuii

Ilepmckuii kpait goctatouyHo Gorar BOAHBIMH pecypcaMi, OOJBILINM
“ciioM BopooOmIeHBIX pek. Ocobas HeHHOCTb 3THX PeCypcOB 3aKJII04a-
¢1CA B TOM, YTO OHH CHCTEMAaTHYECKH BO30OHOBISIOTCA B IpOLiECCe MHUPO-
w0 Brnaroodopora. 1 Toro 4yToObl BBISBHTH 3BE€HBS 3TOTO NpoLiecca B
fipejlenax Hallero Kpasi, ClielyeT pacCMOTPETh OOLIYI0 CTPYKTYPY BOAHOTO
{(w1aHCa €ero TeppUTOPHH.

3.1. CTpykTypa BoaHOIO H6ajaHca

Kak yxxe yrioMHHanocs Bellie, arMochepHbie ocafkH (X), BbINAaAaOMINe
11 II0BEPXHOCTh TOTO MM MHOTO BogocOopHoOro 6acceifHa pekH, pacxomy-
1 ¢a 3ateM Ha ucnaperue (E) u Ha popmupoBanme peuHoro ctoka (V). U B
UUPCIHEHHOM 32 MHOTOJIETHE T0o[0BO# OanaHc (6e3 yuera BO3MOXKHOTO BO-
ano0MeHa Mexly COCEIHHMH BogocOOpaMH) MO OTHOILEHHIO K CTOKY BBbI-
MIKAETCS OYeHB POCThIM yYpaBHeHHeM ¥ = X — E,| rae Bce cocTasnsiomue
nLPAXKAIOTCS B MM 1051, I3 3TOTO ypaBHEHHS CJIEAYET, YTO BOIOHOCHOCTD
|'"'KHM OTIpe/ieNISe€TCS HE TOJNBKO CyMMOH BBINAJAONIMX Ha [MOBEPXHOCTH €€
micceifHa 0CaKOB, HO M BETMYMHOM MX MOTEPh HA HCIIapeHHeE.

ATMocdepHble 0caJKH IPHHOCATCS Ha TeppuTopHIo [lepMckoro kpas
HPCHMYIIECTBEHHO 3amaJHbIMM BJIATOHOCHBIMH BeTpaMH. Bhimagas
UICCh, OHH YaCTHYHO HCTIapsIOTCA M YHOCATCS MOTOKaMH BO3/yXa Jaee
i soctok. OIHaKO 3HaYHTEIbHAS UX YaCTh, IPH MOHHUKEHUH TeMIIepa-
Iypbl BO3yXa Ha 3aMaJHbIX CKIOHaX YPalbCKHX IOp, BHOBb BBINAAAET U
IOIIONMHUTEBHO MMUTAET HAallK pekd. BeieacTere 3Toro peks BOCTOYHO-
10 ckyioHa Ypana, Ha To# xe reorpadU4yeckoi MIMpOTe, ropa3]o MeHee
n)IOHOCHBI.



[To naHHBIM THAPOMETEOPOIIOTHYECKOH CiyxObl Poccuu cpemHss MHOro-
JIETHAS BENUMYMHA aTMOC(EPHBIX OCAIKOB, BHINANAIONIMX 3a TOX Ha TeppHu-
Toputo [lepmckoro kpas, cocraBnser 726 mM. M3 Hux 430 MM, ucnapssacs,
yxomur oOpaTHO B atMocdepy, a 296 MM uaeT Ha POpMHPOBAHHE CTOKA Ha-
umx pek. CienoBarenbHo, Ko3QOHUHEHT CTOKA B CpEeIHEM [0 HallleMy Kpaio
paBHsieTcs 296/726 = 0,41. UHTEpECHO OTMETHTD, YTO B IEJIOM 0 Poccuu
CYMMapHBIH CJIOM 0CaJKOB M PEYHOrO CTOKa MeHbIle Ha 21%, a uX COOTHO-
LeHue TaKxe papHo 0,41.

B cuy Gompioro pazHooOpasus NpUPOIHBIX YCIIOBH B mpenenax [lepm-
CKOT'O Kpas CTpyKTypa BOJHOIO OayiaHca peuHbIX 6acceifHOB B pasHbIX €ro 4a-
CTAX JaJIEKO HE ONHHAKOBA, O YEM MOXXHO CYIUTB MO JaHHBIM, IPHUBEICHHBIM
IUIs psiia paBHUHHBIX M TOPHBIX pek B Ta0m. 3.1.

Tabmua 3.1

CrpykTypa BoaHOro 0ajaHca peuHbIx facceiiHOB
(B cpeaHeM 3a ro10BOii HHTEPBAJI BpeMEeHH)

< Cnoit, MM
g g = %
o Py o 3 X =
Pexa — myHKT % & ; & £ § o <o g
g % = l8 E 8_ o ‘;‘3’_ g é = o
= © =1 = i o 153 ] = o =]
g &5 8 g 5 ¢ g8 &5 8¢@
E @ O A 5] S = 3 am | Lo 2 5
B —
eciina 7100 194 | 760 | 295 | 424 | - | - | 54 039
1. 3ro1eBa
B —
uiliepa 30900 | 322 | 900 | 480 | 445 | 10 8 | 30 | 0,53
ioc. Pabununo
Kytum — 1. Kytem 504 | 598 | 1000 | 719 | 443 | - - 160 | 072
Y YT
HnwBa —

2050 209 670 220 441 17 13 0,7 0,33
. KyapiMkap

SOTC::H;K% 2950 | 528 | 950 | 520 | 440 | 12 | 9 | 14 | 055 .
VebBa—moc. Yessa | 2170 | 456 | 850 | 448 | 444 | - | - | 49 | 053
Wpens — a. Hlybuno | 6060 | 233 | 670 | 214 | 461 - - 0,7 0,32
Cusa — 1. BepkyTst 4710 167 650 | (208) | 441 - - 0,2 (0,32)

bomewan Capanyn- |0 i3 s | 157y 429 - | - 07 | (02])

Ka — ¢. Ilopkaueso
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lIpumeyanua: 1. HeBsisku 6ananca o6ycOBIEHB HOTPEITHOCTSMH OLEHKH €r0
COCTaBJIAIOLINX, OIPEACIEHHBIX HE3aBUCHMBIMH CIIOCOOaMH.
2. 3HaueHUs, IPUBEJCHHBIE B CKOOKAX, OMpPEEIIEHB! 10 KOPOT-
KUM psiaaM HaOJNIOAEHHH M OTIMYAKOTCA MO3TOMY MEHBIICH
HaJAEKHOCTBIO.

AHanu3 NpYBENCHHBIX B Tabm.3.]1 MaHHBIX NOKA3bIBA€T, UYTO CPEIAHIA
vyMMma atMoc(epHBIX 0ocaikoB B mpernenax IlepMckoro kpas uM3MeHsETCA
npHuMepHo B 1Ba pasa. Ilpeacrapnsercs, 4To 3HAYEHHE 3THX OCAIKOB IO
nuihonee BHICOKO NMOAHATOMY (M3 YHCIIa H3y4aeMbIX) BofocOopy p. KyTum,
npiistoe B 1000 MM, 3HaYUTENIHHO 3aHIDKEHO U IMEHHO 3THUM OOBACHAETCS
(IblIas HeBsi3ka B ypaBHeHuH OanaHca. Hambonee HanexxHO#M cuuTaeTcs
I 1OpHEIX OacceiiHax OIEHKA BEIHMYHMHBI CTOKA, U CIOXKEHHE €€ C CyMMOH
HCIIAPEHMS TTO3BOJIAET MIPUHATH CPEAHIOK BEIHMYHHY OCAAKOB 10 Oacceliny
. Kytum npumepHo paBHoi 1150 Mm.

Kaxk, oueBHIHO, 3aMETHJI BHUMATENbHbBIN YUTATENh, OYEHb Majo H3Me-
IMCTCA IO TEPPUTOPHHU BEIMUKMHA CyMMapHOTO ucnapeHus. CBA3aHO 3TO ¢
IM, YTO OHA B JJAHHBIX PUPOJHBIX YCIOBHUAX HA OTE Kpas JUMHTHPYETCS
1e(MIIUTOM OCAJKOB, & Ha CEBEPE H CEBEPO-BOCTOKE — NE(HUIUTOM TEM-
m. | lanGonpIme#t npocTpaHCTBEHHON H3MEHYUBOCTBIO B IlepMckoM kpae
vliHyaeTca 0COOEHHO MHTEpPECYIOIas HAaC B JAHHOM CJIydae BeJMYMHA
1(JIOBOTO CTOKA, M30JMHHUHM KOTOPOTO B T€HEpPalH30BaHHOM BHUJE Ipel-
v LIRJIEHBI Ha puc. 3.1.

‘l'akuM 00pa3oM, Hallll OCHOBHBIE IOCTOSTHHO BO30OHOBIIsAEMbIE BOJHbBIE
|\ YPCBI COCPEAOTOUYEHBI OONBIIEH YacThIO B €lle cl1a00 OCBOEHHBIX M B
MCHBILEH CTENEHH MOABEPKEHHBIX BPeJHOMY BO3IEHCTBUIO paiOHax, 4To,
IWCOMHEHHO, SBJISETCS MOJIOXKHUTENBHOM OCOOCHHOCTBIO HX MPOCTpaH-
V' IHCHHOTO pacrpeeNeH sl.

3.2. loTeHuManbHbIEe pecypchbl

Bozma — 370 HEOOBIUHBIHM BHJ IPUPOAHBIX peCypcoB. Jlo CHx nop elme He
nPAOOTaHBI YETKHE KPUTEPUH X KOJIMYECTBEHHON OLICHKH, TaK Kak BoJa
HAMHYHA, HAXOIHUTCS B OCTOSHHOM JBHKEHUH. Ee KonndecTBo (Ja U Ka-
"W"I'BO) TIOCTOSHHO MEHSIOTCS B IPOCTPAHCTBE U BO BPEMEHHL
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B BOmHOM XO3HCTBE HCTIONB3YIOTCS ABA IOHATHS: Cmamuyeckue 3ana-
t bl 400, ETMTHOBPEMEHHO HaXO[sIIMeCs B BOAHBIX 00BEKTaxX (03€pax, pekax,
IJIIMKaX, BOOOHOCHBIX TOPH30HTAX 3€MHOH KOPBI), H 80300H081sIeMble 80-
1bi¢ pecypcol, KOTOPBIE €KETOAHO BOCCTAHABIMBAIOTCS B MPOLIECCE KPYTo-
nopoTa BoABI Ha HamleH ruiaHeTe. Bo30OHOBIsIEMBIE peCYPChl, M PEYHOH
¢ 10K, SIBJISIFOTCSL TAKMM 00pa3oM JMHAMHUYECKOH YacThIO CTaTUYECKHX 3aria-
von Bozbl. EAMHHIIBI M3MEPEHHs TEX U IPYTHUX BOOHBIX PECYpPCOB pa3IHyHbI.
{"11THYeCKHe 3anachl BOJBI, IIPH HEU3MEHHBIX KJIMMAaTHYECKHX YCIIOBHSX,
MITAKOT TIOCTOSHHBIMH M M3MEPSAIOT B 00bEMHBIX eanHMIax (M3, km?®), a
nr1i00HOBIsIEMbIE pECYPCHI — B 0OBEMHBIX €IMHHLIAX, OTHECEHHBIX K €ANHU-
e spemenn (M/c, M3/rox, kM3/rom). JIis OLEHKH BO30OHOBISIEMBIX BOIHBIX
|"'CYPCOB IPHHUMAIOT CPEIHIO MHOTOJIETHIOK BEIMYHHY TOJOBOTO CTOKA
K.

B npepenax IlepMckoro kpasi yka3zaHHasi BEJIMYMHA CTOKA COCTaBJsET
41,0 km*/ron. C y4eToM NPHUTOKAa PEYHBIX BOJ CO CMEXHBIX TEPPHTOPHI
iy 30OHOBIISIEMBIE BOJHBIE PECYpPCHI OLIEHMBaKOTCA B 56 km*/rox. U3 Hux
VS kM3/rox cobupaetcs B pycie p. Kamel Ha tore kpas U 1 kM*/ron nipuxo-
II'T¢A Ha BEPXOBBS psAlla HEOONBIINX PEK, YXOMALIMX 32 €T0 MIpeeibl.

Muoro 310 unu Mano? Eciau cpaBHHTH C HAlIMMH «COCEASIMH», TO He-
Mi10. MecTHBIH, T.€. hopMupylomuiics B npenenax [lepMckoro kpas, cpen-
nitli roqOBOM CTOK NMPAKTHYECKH PAaBEH CYMMapHOMY MECTHOMY CTOKY PEK
neero Bonro-Bsrckoro paitona (I'opskoBckas u Kuposckas obnact, Ma-
|miiickas, UyBamickas 1 MopIoBckasi aBTOHOMHbIE pecniyOnuky) u Ha 10%
HuJibIIE CYMMAapHOTO CTOKa peK 4eThIpex obnacted Ypana (CBepAIOBCKOH,
Hensbunckort, Kypranckoit u OpenOyprckoit). Kak pacnpenenen oObeM
11JI0BOTO CTOKA 110 OCHOBHBIM pekam llepMckoro kpasi, MOXXHO BHIETh HA
nPHUBEIEHHOM BhIIIE pHC. 3.1.

(" BeIxO7IOM 32 mpeaens! [lepMckoro kpas p. Kama nmononHsercs BogaMu
heoH, Batku v psiga apyrux Hebonbmux pek. K ycThio ee cpemHmii romo-
noli CTOK mocturaet npuMepHo 120 kM3, SIBIASACH caMbIM ITOTHOBOIHBIM
piroKoM KpynHe#uiei B EBpone p. Boaru, rogoBoit cTok KOTOpO# npeBbI-
ner 250 kM3, KaMa yerynaet no BoAHOCTH Aumb JlyHato (oxojo 200 kv®
1) 1 Tleyope (130 km® rox). Jlake oTAenbHBIE KPYNHbIE IPUTOKH KaMbl
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MOTYT PaBHATHCS MO BOXHOCTH CO MHOTHMH LIHPOKO U3BECTHBIMH peKaMii,
Bumepa, Harpumep, nonHoBogHee Ky6auu, Tepeka, Inectpa, Ypana.

3.3. dkcnnyaTayuoOHHbIE€ pecypchbl

Hrak, IlepMckuii kpaih 60rat BO30OHOBISIEMBIMH BOIHBIMH pECypcamil.
Ho ecnu mocMoTpeTh Ha 3TOT BOMPOC peajnbHee, TO MOXKHO YBHAETb, W10
rOJOBO# CTOK PEK HE MOXKET ObITh IOJIHOCTBIO HCIIONB30BaH. JTO HAILH H0-
TEHIHaNbHbIE BOAHbIE pecypchl. JleHCTBUTENbHBIC, UM 3KCILTYaTalHol-
HbIE, PECYpPChl 3HAYHTEJILHO MEHBLIE.

I1pu BOmoX031HCTBEeHHOM [TPOEKTUPOBAHHHU PACCUUTHIBAIOTCS, KaK MOK:l
3aHO BbIlile, C Pa3HOH BepOATHOH MMOBTOPAEMOCTHIO HEOOXOIUMBIE IS TIPe)-
€KTa BEJIMYHHBI CTOKa. 115l rapaHTHPOBAaHHOTO BOXOCHAOKEHHM S, HALIPUML)),
B pacyeT Gepercs rogoBoi cTok Ha 30-40% MeHblile CpeIHEMHOTOJIETHE! V),
A nanee HeoOXOIMMO y4ECTh HEPABHOMEPHOCTH PACIIPEAENIEHHS 3TOFO CTO
Ka BHYTPH roZia H UCXOIUTh M3 pacyera CTOKa CaMOro MaJoBOIHOTO MecsiL
WK [IpeAyCMaTpUBaTh PEryJHpPOBaHHE CTOKA C MIOMOILBIO BOJOXPaHUIHIIL,
Ecnu k atoMy 100aBUTH G€3BO3BpaTHBIC MOTEPH PEYHBIX BOJA B MPOMBIill
JIEHHBIX U CEJIbCKOXO3SMCTBEHHBIX LHKIAX, TO CTAHET SICHBIM, YTO OLEHKi
3KCIITyaTallHOHHBIX PECYpCOB — BOMPOC BEChbMa HENPOCTOH H MOHATHC O
HHX, KaK OTMe4asl OfMH U3 KPYIHBIX POCCHHCKUX THIPOJIOTroB mpodeccup
A.A. CokoJoB, 10 cux nop He pa3paboTaHo.

Heo6xoayumMo npakTudeckH A KaXIOH peKd pa3paboTaTb HOPMBI BO't-
MOXKHOTO 06€3BO3BPAaTHOTO H3BATHS U3 Hee BObI Ul Bcex ee oTpeduTencil
¢ TeM, 4TOOBI peKa, KaK [MPUPOIHBIA 0OBEKT, He UCYE3Na C JINKA [IaHeThl,
COXPaHHJIOCh B HeH KayecTBO BOIBI M HE 3aHIIMIIOCH €€ PYCIIo, He HCUe3Iin
BOZHBIEC U OKOJIOBOIHBIC PACTHTEJIbHBIE H XHBOTHBIE coobitecTsa. U Takne
HOPMBl HEOOXOAHMMO YBS3bIBATH 0 BCEH UIMHE PEKU C y4eTOM MOTpediin
CTeH BceX PACIOJIOKEHHBIX Ha HEH HACEIEHHBIX ITYHKTOB U XO3SHCTBEHHDIX
00BEKTOB.

IMoTpeOHOCTD B pa3paboTKe TaKMX MPaBUJI BOAONOJIb30BAHUS YXKE IaBI0
YUYHUTBIBAIOT B CBOMX MCCIIEIOBAHUAX MHOTHE CIIELHATUCTHI. B cBsA3M ¢ 3tHM
NOSIBUJIMCH B TEOPHHU U B BOAOXO35HCTBEHHO#H NPAKTHKE TAKHE MMOHATHS, Kilk
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v I TapHBIE PacXobl HITH IIOITYCKH BOJBI, 3KOJIOTHYECKHE, HEHAapyIIaeMble
1111 MHHHMAJIbHbIE JOMYyCTHMBIE PacXoIsl H T.A.

Beigaroumuiics poccurickuii rugpoor [LI1. Kanunus (1970) cuuran, uro
1131 OXpaHBl PpeK OT Ka4eCTBEHHOI'O M KOJIHYE€CTBEHHOIO UCTOILEHHS 0TOOP
#O/LL B3 HUX MOXKET IPOU3BOIUTHCS TOJIBKO B IIEPHOJ MOJIOBOIBS U He 60-
e 3/4 - 2/3 ero o6beMa, a MEXEHHBIH CTOK M3bIMATh HEJNb3s, MOCKOJIbKY
uil (pOpMHUpYET peKH, Kak MeMeHThl JanamadTa. B npasunax oxpansl Box
105 T. nosBUNIach peKOMeHAalUs 0 HEOOXOAMMOCTH OrpaHHYeHHUs BOJO-
wmhopa U3 peKH 3HaYeHHeM MHHHUMajlbHOTO MeCS4HOro pacxona 95%-now
nveenedeHHOCTH. OB0CHOBBIBANMCH M ApYrHe peKOMEeHAAllUH yYeHbIX, Ya-

10 NCXOASALIME M3 HEOOXOMMMOCTH PELIEHUS YACTHBIX 3a/1a4 (CAHUTApPHBIX,
IMUICTIOPTHBIX M T.4.). Ilo3gHee Obuin pa3paGoTaHbl METOABI, YIHTHIBAIO-
e KOMIUIEKC 3ajad BOIOMOJB30BaHHS H OCOOEHHOCTH BHYTPHIONOBO-
1o pacnpenesieHus ctoka pekd. Haubonee netanpHO yder 3Tux (akTopos
npe/icranied 6s01 B pabotax npogeccopa U.C. llaxosa (1. ExarepunOypr).
I'¢ 1lyJIBTaTOM €T0 HCCIIEI0BaHUH ABUIACh METOAMKA pacueTa HeHapyLIaeMo-
10 I'Hiporpada cToka ¥ ruaporpada Jonyctumoro 6e3Bo3BpaTHoro oréopa
mutt U3 peku. [lpuBenem mid npuMepa nocaeAHUM U3 HUX (puc.3.2), npexn-
« ieHHblit 8 Mmonorpagun WU.C. [laxosa [24].

13 ocHoBy paspaborkn ykasanHod metomuku W.C. lllaxoB mosnoxun
I|MIPOIOOXPAaHHBIN aCIEKT B CUCTEME «peKa — OKpyXKaromwas cpeaa». «B pe-
mix, — rmucan U.C. IlaxoB, — momKeH ocTaBaThCsl Tako 0ObEM CTOKA U pe-
#IIM €TO pacrnpeaesieHus, IpU KOTOPOM OHHM COXPAaHSAIOTCA KaK 3JIeMEHTBI
nuyumadra, GopMHpYIOLIHE HEIOBTOPUMBIH OOIMK HalleH IU1aHeThl, o0e-
+ ICYHMBAIOT BOCIPOM3BOACTBO PBIOHBIX 3alacoB, MPOAYKTHBHOCTH Oorap-
IIX ¥ [TOMMEHHBIX 3€Mejb, CAHUTAPHOE COCTOSIHHE BOOHBIX OOBEKTOB H
M1 IMATBHBIE YCIIOBHS [UIs )KHBBIX OPraHH3MOB B peuHOM Oacceiiney.

Takum 00pa3oM, yBaXkaeMbIH YHTaTeNb, Mbl JOJKHBI MPUHTH K BBIBO-
¥ 0 TOM, 4TO G€3BO3BPAaTHOE U3BATHE BOIBl U3 PEKH JOJKHO COCTABIATH
ik 4acTh ob1ero oo6reMa Bo30OHOBIsIEMBIX pecypcoB. Ho u 3To# yacTu
1nam, xutensaM IlepMckoro xpasi, oKa BIOJAHE AocTaro4Ho. OmHaKo He-
1lXO/IHMO TTOMHHTB, YTO Je(HUIUT BOABl CTAHOBHTCSA IIABHOH NpodieMoi
" IIOBCYECTBA, M HE He(Th, ¥ He ra3, a Boma B XXI B., M0 MHEHHIO MHOTHX
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Puc. 3.2. I'udpoapag donycmumozo 6e38038pammnozo oméopa 600er u3 p. Ypan v
2. Openbypza. Ilynkmupom 06o3Hauenvl ecmecmeennble cpeoHue MHO20eMHUL
pacxodut 600vi [24]

YUYCHBIX U MOJMTHKOB, CTAHOBHMTCS IJJABHBIM CTPAaTETMYECKHUM ChIpheM. ||
3TO ACHCTBUTENBHO TaK, KOO B mocneaHue 50 et BoronorpebieHue B Mupe
BO3pocio B 3 pasa M k Havamy 2010 r. yxe 2,4 Mapn mofei He xBarae!
BOIBI 71 OBITOBBIX HYX M 1,2 MIIpA — aust tuthst. [103ToMy IIaBHas Halln
3ajia4a — pa3yMHOE MCIIONB30BaHUE U OXPaHa HaIero BOQHOro 0Orarcraa.
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4. 3HATb — 3HAYUT NPEABUAETD

H3zyyas npupody npoweouiux epeme,
Mooicno 6udems nymu, no komopwim npoiidym
CyOdubbbi Mupa, euje He OMKpvIMbIE HAM,

Ho sicueywyue 6 npownom, kax cema 6 zemue.

Yunvam Hlexcnup

Kpatkoe BbIpaxkeHHe TIIaBHOH 3aa4H J1r000H HayKH, BHIHECEHHOE B Ha-
niiliMe ATOTO pasjiena, MPHHAIEKHUT BBIIAIOLIEMYCS PYCCKOMY YYEHOMY
I\.11. MenneseeBy. JleAcTBUTENLHO, N3y4as 1000€ SBICHHE, MBI CTPEMUMCS
1KY311aTh TIPUYHHBEL €T0 MIOPOIMBLINE, H HA 3TOM OCHOBE NOCTAPAThCS TIPEN-
WHJICTh TIYTh €70 JalbHENINero pa3BUTHA. B MOMHON Mepe 3TO OTHOCHTCA
0 K M3YYEHHIO THAPOJIOTHYECKOTO pekKUMa BOAHBIX 00bEKTOB. «MHTepec
"MeNOBEKA K THAPONOTHH JISKUT HCKITIOYUTENBHO B INIOCKOCTH OYyAyIIHX CO-
OLITHH, B TUNTIOCKOCTH IIPOTHO30BY», — IOAYEPKHUBAI €11 B HA49alI€ MPOLUIOTO
WK BBITAIONIMICS WHXKEHEp W YUYeHBIH, uineH-koppecnonaeHT AH CCCP
I I mymkos.

| lammn ganekue Npeaky B ropasno OObIIeH CTeNeHH 3aBUCENH OT Npo-
mIUICHHH TIPUPOJIEL, OT MPOLECCOB B arMocdepe u ruapocdepe. PazsutHe
WeMieIeNNs W BO3JEIBIBAHHUE 3€PHOBBIX KYIBTYp BO MHOTHX CIIy4dasx
NPOUCXOTUIO HA IOWMEHHBIX 36MIISX, OPOIIAEMBIX B IEPHOX MIOJOBOIHH.
IlirKkMe TIOOBOABS, HE OpOIIas NMO¥MY, OCTaBIAIH JoAeH 0e3 ypoxas,
iMeHb BBICOKHE — CMBIBAIIH TIOCEBBI, pa3pyllaly CHCTEMBI OPOIIEHHS M UX
+ I1¢/ICTBUEM TaKoke OBLI rosto B cTpaHe. Kak yxke 0TMeuanoch, B JOIHHAX
luna, Turpa, EBdpara, Unna, Xyanxe nNpoU3BOOWINCE B CBSI3H C 3THM
HAWJIIOZIEHHS 32 YPOBEHHBIM PEXUMOM PEK, HaKaIllInBanack U OCMBICIIMBA-
el THApoNorudeckas nHpopmauus. [1o3HaB 3aKOHOMEPHOCTH pa3iuBa
[WK, TFOAH HE TOJIBKO YCOBEPIIEHCTBOBAJIH TEXHONOTHIO OPOIIEHHS IIOM-
MCHHBIX 3€MeNb, HO M IBITAINCH NIPEIBUIETD, NIPEICKA3EIBATh XapaKTEP
| [WYIIETO TaBoAKa. MIMEHHO B TMAPOJIOTHH PEK BIEPBEIE NPOSIBHIACH
1mKiM 00pa3oM TiIaBHas (PyHKUUS HayKH — TpeaBHIeHHE. Takod BBIBOX
(.l CIIENTAaH M3BECTHRIM HaykoBedoM, podeccopom 0. Kanpirunsim. Ha
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OCHOBE M3y4Y€HHUS UCTOPHH APEBHUX KYJILTYP OH MPHILIE K 3aKIIOUEHHIO:
«Bpems u BeNMYHHA NaBOAKOB B ApeBHEM Erunte u BaBuiioHe BbIYHCIS-
7UCh! 371eCh MBI BNEPBBIE CTANKUBAEMCS C NPEACKA3aTENbHON (BYHKIHEH
HAyKH, TO €CTb €€ OCHOBHOH (YHKIHEH».

PaccmoTpuMm nanee kpaTko, Kak ke OCYILECTBISETCA ceiuac B THAPOIIO-
ruv 912 GyHKuua. [uaponorus sBiseTcs IIaBHBIM 06pa3oM HaykKoH MpH-
KJIaJHOH, PE3y/bTaThbl €€ UCCIEJOBaHHUH HAXOMAT MPSIMOE MPaKTHYECKOE
NPHIIOKEHHE B pa3HbIX cepax HameH aeaTensHoCTH. U NOMUMO pelenus
3ajla4 MO HAKOIUICHHIO M 000OIIEHHI0 HH(POPMALMK O THAPOJIOTHYECKOM
PEXHMME BOZOSMOB M ONEPATUBHOIO JOBEACHHUS 3TOW MHGMOPMALMH 10 MO-
TpeOHTENeH TIaBHBIM ABJISIETCS pa3paboTKa M COBEPIIEHCTBOBAHHUE METO-
JIOB TMPEABHIACHUA. JTO NPEIBUICHHE MOXHO Pa3leUTh HAa JBA IVIABHBIX
HanpaBJICHHUSA: THAPOJIOTHYECKHE NPOrHO3bI M THAPOIOTHYECKHUE PACYETHI.

4.1. 'maponorunyeckue NporHo3bi

['maponornyeckuit Mporuo3 3akir04aeTcst B NPEABBIYUCIEHHHN C Pa3IHy-
HOM 3a071ar0BpEMEHHOCTBIO M CTENEHBIO TOYHOCTH TOTO MIIM HHOTO 3JIeMEH-
Ta WM ABJICHHS THAPOJIOTHYECKOro pexuMa (I'Maponornyeckuii ciosaps.
JI.: Tunpomereonsaar, 1978). Cnenyet nogyepkHyTh, YTO 3TO HE MPOCTOE
NpeAcKa3aHKe, a HayyHO 000CHOBAHHOE MPEABBIYHUCIICHHE MO ONpPEETIEH-
HOW MeTOIMKe, pa3pabOTaHHOH Ha OCHOBE 3HAHHMs 3aKOHOMEPHOCTEH pas-
BHUTHS THIPOMETEOPOJIOTHYECKHX MPOLECCOB, ONMPEAEIISIONIMX PEKUM KOH-
KPETHOTO BOAHOTO 00beKTa. 3HaHHE 3TO HOPMHUPYETCS B MPOLIECCE aHATH3A
MaTepHasioB MHOTOJIETHUX T'MAPOJOTHYECKHX M METEOPOJOrHYECKHX Ha-
OtoneHuH, a Takxke NMPH NMPOBEACHHH CHELMAIbHBIX HATypHBIX MCCIENO-
Banui. CrenoBarenbHO, THAPOJIOTUYECKUH IPOTHO3, B OTIIMYME OT APYTHX
MEHEee KOHKPETHBIX BHJOB ONEPATHBHON MHMOPMALMH, MOXKET COCTABNIATE-
Csl TOJIBKO MO TE€M BOAHBIM OOBEKTaM, KOTOPBIE JOCTATOYHO H3YYEHBI M MO
KOTOPBHIM YKa3aHHBIE HaOMIOACHHS NPOROIKAIOTCS.

[lo npu3Haky 3a01aroBpeMEHHOCTH I'HAPOIOTMYECKUE NPOTHO3BI AEIIAT-
C Ha KPaTKOCPOYHbIE, ¢ 3a01arOBPEMEHHOCTEIO 10 15 CYT., U J0NTOCpOY-
HbIE — 10 HECKOMIBLKUX MecaueB. C 6onbuiei 3a01aroBpeMeHHOCTEIO (10 1-2

70

JIET) MPOTHO3BI BBIMOJIHAIOTCS HEKOTOPHIMH YYEHBIMH JIMIIE B OMIBITHOM I1O-
psLIKe U, Kak ObLIO OTMEYEHO Bbllle, HE Bceraa onpaspiBatoTcs. [1o xapak-
TEPY NpPEeICKa3bIBAEMbIX 3JIEMEHTOB PEXHMa I'MAPOJOrHYECKHE NMPOrHO3BI
JIEJIAT Ha BOAHBIE (BEJIMUYHHA U BpEeMs HACTYIUICHHS XapaKTEpHBIX PacXonoB
¥ ypOBHE#! BOJIBI 32 Pa3MYHbIe KAJeHJapHbIe IEPHOMBI) H Je0BbIE (CPOKH
BCKPBITHS M 3aMEP3aHHUs BOJHBIX OOBEKTOB).

MeTonbl MpOrHo3a pas3indyHbIX XapaKTEPUCTHK BOJAHOIO H JIEJOBOTO
pexxuma pek pa3pabarbiBaloTcss POCCHHCKHMM THAPOMETEOPONOTHICCKHM
LIEHTPOM, Haxoasmumcs B I. Mockse. Ha ocHOBe 3THX MeTOAOB COCTaB-
JIAIOT PETHMOHAIbHbIE METOAMKH, YYMTHIBAIOIHME CHEUH(UKY MECTHBIX
NPHPOIHBIX YCIOBHH. J{ONrOCcpoYHble MPOTHO3bl POCTHApOMETUEHTPA
ans pex Cpeanero Ypana aetanu3upyrorcs YpanbCkuM ['MApOMETLEH-
TpoM, KoTopblii Haxoautcs B I. Exarepuubypre. Ilepmckuit ['napomer-
LIEHTP COCTABJIAET JHILIb KPATKOCPOYHBIE TPOTHO3BI BOXHOTO M JIEAOBOTO
pexuma uccienyembix pex [lepmckoro kpas. Kak gonrocpodHble, TaKk H
KPaTKOCPOYHBIE MPOTHO3bl NOCTOSIHHO YTOYHSAKOTCA 1O Mepe MOCTymie-
HHs HOBOM MHbOpMalnKuK 00 U3MEHEHHUAX, IPOUCXOAAIIMX KaK B aTMOC-
depe, Tak ¥ Ha BOAHBIX OOBEKTAX.

[TOMHMMO COCTABJIEHHS 'MAPOIOrHYECKUX nporuo3oB [lepmckui [napo-
METLEHTP CUCTEMATHYeCKH HHGOPMHUPYET PyKOBOACTBO Kpas U pasIuIHbIC
XO3HCTBEHHbIE CITYKObl O TEKYIIEM COCTOSHMH BOAHBIX 00BEKTOB. Kpo-
Me Toro, [uapoOMeTLeHTp N0 KOHKPETHBIM 3alpOCaM MOXET BbIAABaTh €LIC
1Ba BHJIa MH(OpPMALMHK: CIIPAaBKH M KOHCYAbTalUMu. Ecny Ha pekax npoms-
BOAMJIMCh KakKoe-TO BpeMs HaONIONEHHA, a B HACTOALIEE BpeMs I'MAPOJIO-
THYECKHH TOCT 3aKpbIT, [ MAPOMETUEHTP MOXET MO 3asiBKe MOTPEOHUTENs
BBIJIaTh CHPAGKY, COAEPHALIYI0 OCHOBHBIE PE3YNILTAaThl MPOBEACHHBIX pa-
Hee HaOJIONEHHH, KOTOpasi MOXKET 1aTh OPMEHTHPOBOYHOE NMPEACTABICHHE
00 0COOEHHOCTAX PEXHUMa PEKH M Ha MpeAcTosilee BpeMs. B ToM ciydae,
KOTIa MOTPEOUTENS HHTEPECYET NPOTHO3 NPEACTOSIIEH THAPOIOrHYSCKON
CHTYallUH HA pEKe, 10 KOTOpOH HeT HMKaKHX MarepuainoB HaOMOICHHH,
I'HIPOJIOT-TIPOTHO3KUCT MOXET JaTh KOHCYIbMayuio, T.€. OPUCHTUPOBOYHOC
NpEACTaBIEHHE, OCHOBAHHOE Ha ydyeTe CKJIaJbIBAaOLIEHCs M IPOTHO3MpY-
€MO#i CHTyallMH Kak B aTMocdepe, Tak ¥ Ha H3y4aeMbIX pekax-aHajorax.



Yenoek, xH3Hb KOTOPOrO TECHEHIINUM 00pa30M CBs3aHa C peKaMH, CJI0-
XKHJI O HUX MOCJIOBHIIbI, HE TOJIBKO BOCXBAJAIOUIME BOAHYIO CTHXHIO, HO
U npexynpexaamoiue od onacHelX ee npospiaeHUaX. «[ne Boga — Tam u
6ena», «OT Boabl — Bceraa ) au 6eapl», — roBopsT B Hapoze. U 1o aeiicTeu-
TeNbHO TaK. B pesxiMe pek HaCTynaroT MHOTAA TAaKHe MPOABICHHUS, KOTOPbIE
MOTYT HaHECTH OOJBIIONH YPOH XO3SHCTBY, @ TAKKE YIPOXKAIOT XKH3HH JIHO-
nel. «Jlackaet, HEXHUT ¥ Tep3aeT HaC CBOEH CIy4alHOM MPUXOTHIO MPHPO-
Ja», — HalKMcasl B OOHOM M3 cBouX coHeToB B. lekcrup.

Yrpoxaromux HaM, «TEP3AI0IIUX» NPUXOTEH Y HAIMX peK AOCTATOYHO
MHoro. Ux Ha3weBatoT ocobo onacreimu senenusmu (OOS). K ruaponoru-
yeckuM OO oTHOCATCS Mpe e BCero BHICOKHE U 0UY€Hb HU3KHE PacXObl
U YPOBHH BOIbl. BbICOKHE MPHBOIAT K 3aTOIUICHHIO MONMEHHBIX 3€MeEJb,
paspymarT rMIPOTEXHUUECKHE COOPYKEHHS U MOCTBI, Pa3MbIBAIOT J0pPO-
T, MOBPEXAAIOT 31aHHUs, IPHUBOIAT K MOpYE TEXHUYECKOTO 000OPYI0BaHUA
4 T.A. Hu3kast BOZHOCTh B pekax CO3MaeT CIOKHOCTH ¢ BOAOCHAOXEHHEM
HaceJICHUs, MPOMBIIIIEHHOCTH H CEbCKOTO XO3SHCTBa, 3aTpynHseT paboty
TPaHCMOPTa Ha CYNOXOAHBIX PEKaxX, CHHUXaeT BhIPabOTKY 3NEKTPOIHEPTHH
Ha 'DC. O6 yrpo3e HacTymIeHHs Takux sBiaeHUi [uapomeTueHTp 06s3aH
MH(QOPMHPOBATh BCE OPraHU3allM} M OTBETCTBEHHBIC JIH1IA, a B 0000 onac-
HBIX ClTy4yasix — ¥ BCe HaceJeHHe.

Ha pexax IlepMckoro kpast caMbIMH OMAcCHBIMH ABJISAIOTCA, KOHEYHO, BbI-
COKHME KaTacTpo(uueckHe BeCEHHHE MOJOBOAbA. Boybine 3anacel cHera,
CKOINUBILMECS 33 3MMY, ¥ HHTEHCUBHOE HX TassHUE BECHOM NPUBOIAT K pe3-
KOMY YBEJIMYEHHIO IPHUTOKA TAJbIX BOX B PEKH, MMOBBIIICHUIO B HUX YPOBHSA
BOZbl. Bemnue Boabl HE BMELIAIOTCS TOrIa B pyciie ¥ Pa3iMBarOTCA MO MO-
Me. A Ha MoiiMax pek — HalllH JIEePEBHH, cesla ¥ ropona, GabpuKu U 3aBOABIL.
CBO€eBpeMEHHOE MpeayNpexXICHUE O TAKUX MOJOBOIbIX MO3BOIAET HAMHO-
r0 COKPaTHUTh MOTEPH, CHACTH JKU3Hb JIFOIEH.

CnpamuBaeTcs: 3a4eM XKe JFOIM, 3Has OMacHbIE MPOSBICHHS B PEKUME
PEKH, MOCENAITCS Ha ee noiiMe? HaBepHoe, BceM MOHATHO, YTO MITIOCOB
PacHOIOKEHUA HACEJICHHBIX YHKTOB H XO3SHCTBEHHBIX OOBEKTOB B HEMO-
CPeICTBEHHOM OJIM30CTH OT peKH ropaso 6oJiblle, 4eM MHHYCOB. MBI, Ciie-
J0OBaTENbHO, 3apaHee 3HAeM, Ha KaKod PUCK HIEM.

K npumepy pacckasblBaloT, yTo cTapoXuisl I. KyHrypa, 3apaHee 3Has o
BO3MOXHOCTH HACTYIUIEHHS BBICOKHX MOJOBOAMM, MPUBA3LIBATH CBOH OMA

K JIEPEBBbAM C TeM, YTOOBI HX HE YHECIIO BHICOKMMH BEHIHUMH BOAAMH. 3a-
METHM, YTO BBICOKHE MOIBEMbl YPOBHEH BOIbl B paiione KyHrypa saBieHue
He Tak yx peakoe. 3nech B p. CblIBy BMafaroT kpynHble NpuToKH Hpens
u Illakpa. M B rofbl ¢ MHTEHCHBHBIM M OJHOBPEMEHHBIM TassHUEM CHETOB
B OacceiiHax BCeX 3THUX PEK MPOUCXOOUT CIIOKEHHE OTAEIbHBIX BOJH IO-
JIOBOALA B ONHY OOJBIIYIO BBICOKYIO BOJIHY. B HEKOTOpBIX Cilydasx, Kak
OTMEYaNoch paHee, CUTyallus ycyryomisercs 3aTopoM Jibjaa Huxke KyHrypa.
A notima Ceuieel U Mpenu B depte ropofa NOCTENEHHO 3aCTPaUBAETCs Bbl-
COKHMH JOMaMH M 3aBOACKMMH KoprhycamHu. IloTepH OT BBICOKHMX MOJIO-
BOZMI B CBA3M C 3THM BO3PACTalOT M B UTOTE MPUHUMAETCS pelieHHe ob
OrpaKACHHH pycesl 3THX PEeK B uepTe ropoja AaMbaMH.

Pemenue 0 coopykeHHH 3eMIAHBIX 1aMb B KyHrype U3 MECTHOrO rpyH-
Ta ObUTO0 npuHATO IlepMCKHUM 06GMacTHBIM KoMHTeTOM B 1965 1. OOmas
JUTHHA 1am6 Obina onpenenena B 10-12 kM. OqHako pa MPOMIEAUIHX B M0-
CNIeyIOIHe TOAbl BBICOKHX MOJIOBOAMH Moka3al, YTO pacyeTHas BBICOTA
rpebHs 1aMO, a Takke WX AJTHHA OKAa3alUCh HEJOCTATOYHBIMH, B CBA3H C
YyeM MOYTH BTpoe ObUIa yBeJNHWUYeHa ATHHA 1aM0 U MEPHOAHYECKH MTPOU3BO-
auaack ux noxaceinka. OCoOeHHO KpUTHYECKAs CUTYaLUs CI0XKUIACh B KyH-
rype BecHo# 1979 r., korna B HECKOJIbKHX MeCTax JaMObl ObLIN MPOPBAHbI,
M0/ BOAOH OKa3alnuCh MPOMBILUICHHBIE MPEANPHUATHSA, LIKOIb]I, MAra3uHbl U
T.1. Bouto 3aromneno ceoie 2350 nomos. Ha 3ammTy ropozaa 6su10 Mobu-
Jau30BaHo 25 Thic. yen., 400 aBroMamiuH, B AaMObl OBITIO JONONHUTEIBHO
yinoxeHo 275 Teic. M* rpyHTa U 6oee 100 ThIC. MEHIKOB C IECKOM.

Jlo HacTosero BpeMeHH mpomoipkaercs 6opbba Hacenenus r. Kynrypa
¢ pexamu. IIpou3BogMTCs Ha HEKOTOPBIX Y4acTKax IOMOJTHUTENIBHOE IO-
BBILICHUE TPeOHsS OaM0, OCYLIECTBIAIOTCA MEPBI 3aLIMTBl UX CKJIOHOB OT
pa3pylICHHS BEIIHMMH Bopamu. M, BUAMMO, HCXO 3TOH CUTyallMH TPYAHO
NpeonpeaeTTh, MO0 CITMIIKOM CIIOKHBI M HEMOCTOSIHHBI BO BPEMEHH YCIIO-
BUs (OPMHPOBaHHS B 3TOM THIPOJOIHYECKOM Y371€ BECEHHHX MOJOBOIMH.
Curyauus B MepCrieKTUBE MOXKET OBITh ele Oosee OCIOKHEHA 3aHIEHHEM
pycen pek, CTeCHEHHBIX TaMbaMu. KpaTkoBpeMeHHbIe UCCIIEN0BaHUA Kade-
JIpbI THAPOJIOTHH U OXpaHbl BOAHBIX pecypcoB [lepMckoro rocynapcTBeHHOro
YHHBEPCHTETA, BBHIMOJHEHHBIE B KOHLIE MPOLLIOTO CTONIETHS, M0Ka3aH, YTO



CTeCHeHHe pycen namOaMu, a Takxke BausiHMe UycoBckoro mieca Kamcko-
TO BOJIOXPAHWIMILA MOXET CTUMYJIMPOBAaTh 3TOT mpoinecc. CnexoBaTenbHoO,
[0 Mepe 3aWICHHUs pycell MOTYT ObITh Bce 00see BBICOKUMH MOJIOBOIbS, YTO
notpebyeT HapauIMBaHUs BBICOTHI U YBEIMUYCHUS ATTHHBI 1aM0, fenast Bce 60-
Jiee KaracTpopUIHBIMH CIIy4dal UX BO3MOXKHOTO NpopseIBa. PeanbHyto yrposy
takoro OO ans r. KyHrypa mo3BOJMT BBISICHUTH NPOBEACHHUE ICTabHBIX
T'HAPONIOTHYECKUX HccenoBanuil. Ha mx ocHOBE MOXHO OCYIIECTBIATH € JO-
CTaTOYHOH 3a01arOBPEMEHHOCTHIO M MIPOTHO3 Pa3BUTHS 3THX OMACHBIX TH-
Iponorndeckux sieneHui. M Bcerna saxeH ais KyHrypa rugponorudeckuit
[POTHO3 Ha ONIDKAMIIY IO BECHY.

Crpazan B IaBHHME BpeMcHa OT HABOOHEHMH W Hail T. [lepmb, 1oKa He
Ob1na coopyxeHa B pycie p. Kamsl Beiie ropona ninotuna Kamckoit I'2C.
Karactpoduuecknm ans Ilepmu n MHOTHX Apyrux mecT IlepMmckoro kpas
ObL10 monoeoabe 1914 1., Korma BO BpeMs MPOXOXKACHHsS €0 MHKa pacxol
BOIbl cocTaBnsn 18 Thic. M*/cek. [Io BOCIIOMHHAHHUSIM CTapOXKHJIOB BOAA
NOOXOIWNa TOrAa K 34aHui Bok3ana [lepms I, a MHOTHE pailtoHBl HA MOW-
Me ObLIM 3aToruieHbl. [1naBanu Ha JIoIKax, B YaCTHOCTH, U TaM, IIie ceiuac
pacnionaraercs IlepMckuii rocygapcTBeHHBIN yHUBEpCUTET. BoT Kak one-
HUBAJIUCH TIOCIICICTBHUSA JJIs Topoa 3toro HapogHeHHs B Ne 23 «Ilepmckoit
3eMCKOH Hentenu»: «... [lo HHTEeHCUBHOCTH, U IO OCNEACTBUSAM, U N0 pai-
OHY, OXBaYEHHOMY Pa3JIMBOM, H M0 YUCITY ITOCTPaaBUINX, HABOJHEHHE OKa-
3aJI0Ch B BBICIIICH CTENEHU pa3pylIuTensHeIM. [1o cymMme onycTomeHuit, um
IIPOM3BEAEHHBIX, [10 NX 3HAYCHUIO B IKOHOMHYECKOH )KM3HHU HACENEHHs H,
HaKoHell, no o0eil YUCICHHOCTH JIHL, Ha KOTOPHIX OHO OOpYIIMIOCH, —
3TO HABOIHEHHME HE UMEeT ceOe paBHBEIX B NPOIUIOM...». A Beab B 1979 1.
MaKCHManbHBIH NPUTOK BoAbl B KaMckoe Bomoxpanunuine 6611 faxe bonee
18 TeIc.M*/c. HEMHOTHM YCTYyNaroT 3TOMY M BBICOKHE MOJIOBOIbS pszia MO-
caenyomux net (1990, 1993, 1994 rr.). TpynHo npeacTaBUTh, KAKOH YPOH
OHM MOTJIM HaHECTH HBIHENIHEH MHOTOKpaTrHo paspocuiciica [lepmu, ecnu
061 He ObU10 ToTHHBI Kamckoii I'DC.

[Ipy HanMuUM 3TOH IIOTHHBI NEPMSKaM CTalO JKUTb, KOHEYHO, CIIOKOH-
HEe, HO TONILKO HE TeM, KTO CBS3aH C JKCIulyaranuei Kamckoro rugpoysna u
JIEPKUAT PYKy Ha nyabce pek Kamckoro 6acceitna. [Ipomyck gepes cTeop mio-
THHBI BOJIHBI BBICOKOTO IOJIOBOJIbS NIPECTABISET BEChMA CIOXKHYIO 337134y,
U peryisipHble IPOTHO3b! IPUTOYHOCTH B BOAOXPAHWIHILE UIPAIOT BAKHYIO
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poJIb B ee pelieHH. B yeM ke 3akirodyaeTcs 3Ta ciaoXkHocTs? [leno B Tom,
YTO MOJIE3HBIN (peryaupyoiuii) oopeM KaMckoro BonoxpaHuimia cocTaB-
nset 9,2 KM?, a 38 MHOTOBOIHYIO BECHY B HETO MoCTymaeT 10 35 km® u Gosee.
CrenoBatenbHO, Ha 3alloJHEHHE cpadOTaHHOTO 3a 3UMY BOZOEMA HJIET JIHILb
HeOobllas YacTh BECEHHETO NMPHTOKA, @ OCHOBHOM ero 00beM HeoOXomnMo
ycreTb OpoycTuTh depes ctBop I'DC. Mg pemenus 31oi 3aaa4dh, ¢ y4eToM
THIPOJIOTHYECKOTO NPOTHO3a, pa3padarhiBaeTCsl rpaUK MPOIMYCKa BONHBI
nonoBojibs. [Ipeske Bcero, BOTOXpaHMIIHILIE JKEJIAaTeNIbHO cpaboTaTh O MU-
HUMaJIbHOTO TMPOCKTHOTO TOPU30HTA. A 17151 3TOr0 HEOOXOAUMO 3HATH JaTy
HayaJsa IPUTOKa B BOIOEM BELIHHX BOJ, TAK KAK MUHHMaJIbHBIH CaHUTapHbIH
NONYCK B HIDKHUH Obed HyXHO o0ecneunBaTh NOCTOSHHO. B nmocnenyromem
HYXXHO UMETH MTPOTHO3 PEKUMa IPUTOYHOCTH B BOAOXPaHUIHLIE.

B cBSI3U ¢ 3TM HHTEPECHO OTMETHTh, KaK (hOpMHUpPYETCS 3Ta IPUTOYHOCTD.
OcHoBHasl YacTh NPUTOKA BOABI B KaMckoe BOMOXpaHUIIHILE OCYIIECTBIAET-
cs1, noMuMo camoil Kamel, 3a cuet cTtoka pex Buiuepa, SitBa, Kocbsa, HHb-
Ba, O6Ba u Uycosas ¢ CeunBoil. HikHMe rHIpoCcTBOPHI Ha BCEX ITHX peKax
3aMbIKatoT 84% BoAOCOOPHOH MIIONIAM U 110 aHATH3Y MUMEIOLIUXCS [0 Hei
JTaHHBIX MOXHO CYIUTh O PEXUME BCEH MPUTOYHOCTH. Pacnipenencuue npu-
TOYHOCTH MO yKa3aHHBIM PEKaM PacCMOTPHUM Ha MPHUMEPE CPETHHX MHOTO-
JIETHHUX JTAHHBIX 32 TOJl U YeThIpe BECCHHE-NEeTHUX Mecslia (Tabn. 4.1).

Tabnuua 4.1

Cpeanuii MHOTOJIeTHHI CTOK peK B % OT HX CYMMapHOI0 CTOKA

-

TTyHkT Mromwans Ton, O6nem cToka, %
Pexa .
HabnroneHus Gacceiina, % KM’ v v Vi Vil
Kama Bonmaror 32,8 252 |1 194 | 29,1 | 26,3 | 23,2
Bumepa | Ps6uHuHO 22,0 334 | 16,1 | 31,7 | 43,2 | 38,8
| SliiBa Yete-Urym 4,0 6,8 6,9 6,6 6,6 6,2
Kocena OcradnHO 4.4 6,1 57 153 6,1 6,1
HupBa Cnynka
a 7.6 44 | 124 37 | 20 | 33
. O6Ba PoxnaecrBeHckoe
Yycorasg | JIsMHHO 15,2 140 | 19,7 | 152 | 10,2 | 13,6
CsliBa ITonkamMeHHOE 14,0 99 (19,7 | 84 | 5,6 8.8




Kak BuaHO H3 Tabn. 4.1, 1ons CTOKa OTAENBHBIX peK B 00LIEH roqoBoi
NPHTOYHOCTH B BOLOXPAHHIIMIIEC HEONHHAKOBA, OHA OCOGEHHO CHIIBHO Me-
HSETCS B BECEHHe-NEeTHHH neprold. OpoHT BECEHHEro CHEroTasHHs, Mpo-
JBHTasiCh C I0ra Ha CEBEP, OXBATHIBAET Ipexkae Bcero 6acceiin p. ChHIIBBI
H BepxHeH yacTu p. YUycoBoi. [loaToMy ans onpenenenus Aarhl Hayana
3al0JIHEHHs BOXOXPAHMJIHMILA BaXKEH MPEXKIE BCErO0 MPOTHO3 JaThl MOBBI-
IIEHHs CTOKA 3THX peK. Jlons ux B anpene cocrasnseT noutu 40% nputou-
HOCTH B BOIOXPaHHIIUILE, a B NI€PBbIC NATh AHEH oHa nocturaet o 70%.
Takum o6pa3oM, BeceHHee HanonHeHHe KaMcKoro BomoxpaHHuiIHina npouc-
XOIMT IMaBHBIM 06pa3oM c tora, uepe3 UycoBckoii ero miec. Bepxusas Kama
u Bumepa nocrasiastor B anpene aumb 1m0 20-30%. JIoBOJNIBHO 3aMETHBIH
BKJIaJl B ampelie BHOCAT U pekH npaBobepexbs Cpenueit Kambr — MHbBa
n OG6Ba, Torga Kak B Ipyrde NEepHOAbl BIMSIHHE MX CTOKA Majo 3aMETHO.
C npoxasikeHHEM Temoro GpoHTa Ha CEBEpP B MAae H HMIOHE PE3KO YBEIHM-
YMBAETCS 0N NpUTOKa Kak BepxHeit Kambl, Tak M ropHsix pek neBoGepe-
Kbl B €€ cpenHer yacTH. OcTaeTcsi JOBOIbHO 3HAUYUTENBHON OIS CTOKA M
p. UycoBoii 3a cyeT ee npaBoGEpeMHHBIX TOPHBIX MPHTOKOB.

Takum 06pazoM Mbl HaOIIOAaEM HHTEPECHYIO KapTHHY PacCpeNOTOYEH-
HOETH BO BPEMEHH H MPOCTPAaHCTBE OOILIETO MPUTOKA B BOAOXPAHHIIMIIE
BECHOH M B Hauasie jera. OfHAKO B TOABI PE3KOrO ¥ MHTEHCHBHOIO MOTE-
nieHus ¥ OypHOro CHEroTassHUs 3TOT 3G dEKT paccperOTOUEHHOCTH 3HAYH-
TENBHO CHHMIKAETCS, U NMPHTOK B BOJOXPAHHIIHIIE BELIHUX BOA C OONBIIOH
IUIOINAH HAYHHAET IPOHCXOAHTh oueHb ObicTpo. Co3naercs TakuM obpa-
30M OnacHasi CHTyauus. ¥ B npaBHIBHO pacCYNTaHHOM rpadHke npomycka
BOJIHBI BBICOKOTO M0N0BOAbS yepe3 ctBop ['OC omnsTh ke Gonbluyio ponb
UIparOT CBOEBPEMEHHBIE M'HIPOJIOT MUECKHE TIPOTHO3BI.

M ecny BHOBb BEPHYTBCS K COOBITHAM 1979 ., TO cnenyeT BCIIOMHHTD,
9TO B E€PHOJ MAaKCHMAIbHOIO MPHTOKAa BOIBI MPHILIOCH COpachiBaTh B
HIKHHH Obed ruapoysna no 10,5 Teic. M%/c, YTO MPHBENO K NOATOIUIEHHIO
paga o6bEKTOB HAa KaMCKOH noiiMe B yepre ropona. bnarogaps npaBuibHO
BbIOpaHHOMY IpadyKy NpOMycKa CTONb BBHICOKOTO MOJIOBOIABS €r0 MaKCH-
MaJIbHBIN pacxoll yAalnoCh YMEHBIUHTD Ha 45%, a MaKCHMaNbHBIH YPOBEHb
cHH3KTH Ha 3 M. [ToaToMy ymep6 xo3siicTBy I. [lepMH coCTaBHII IMIIB OKO-
710 5% o61ero ymep6a, NPHYHHEHHOTO MOJOBOABEM ITOTO rofia Ha APYIrHX
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pekax I[Tepmckoro kpas. [IprMep nono6HOro perynHpoBaHHs CTOKA BLICOKO-
ro nonosoass 2001 r. MOXKHO BHIETH Ha pHc.4.1.

Oco0as omacHOCTbh MOXKET BO3HHKATh Ha pekax [lepMckoro kpas M mpu
(GbOpMHPOBAaHHUH BBICOKHX AOKAEBBIX NaBOAKOB. Kak yxe oTMeuanoch pa-
Hee, OHH (OPMHPYIOTCS HHTEHCHBHBIMH JIMBHSIMH B JIETHEE BPEMS, KOTO-
pble OOBIYHO JIOKAJIBHBI, T.€. OXBaThIBAIOT OJHOBPEMEHHO OTHOCHTEIBHO
HeOonbixe miomand. [IMKH MaBoAKOB Ha ManbIX peKax MNO3ITOMY 4acTo
ObIBAIOT BBIIIE MAaKCHMAJIbHBIX YPOBHEH BeceHHHX nonosBoaui. Ilpaktu-
YECKH BCE Mallble peKH B THAPOJOTHYECKOM OTHOLUEHHHM HE H3Y4YEHBI Aa
M yTH MIPOXOXICHHS JTMBHEBBIX HPOHTOB TOXKE YACTO HEBEIOMBI, B CBA3H
C YeM METOAMKH MPOTHO3a JOKACBBIX MABOAKOB 7S HALIMX PEK IOKa HE
cymectByeT. OCYIECTBIAIOTCS THIIb B 0OLEM BHIE NPEAYNPEXKIEHUS O
BO3MOXXHBIX HETAQTHBHBIX MMOCIIEACTBHAX BOSHHKHOBEHHS 9THX SIBICHHH.

K xareropuu 0co60 OmacHbIX OTHOCATCS TAaKXKe NIPaKTHUECKH BCE JIENO-
BbI€ SIBJICHHMS Ha PEKaxX, ONHAKO HA PEKax HaIIEro Kpas OHH MOYTH HUKOTIA
He MPHUBOIAT K KaTacTPOGHUYECKUM MOCIEACTBUAM.

TeMm He MeHee U1 BOLHOTO TPAaHCNOpPTa Ba)KHOE 3HAUEHHE HMEKOT NPo-
IHO3BI CPOKOB Hayajla IPOLIECCOB BCKPBHITHS PEK OTO JIbAA, @ TAKKE CPOKH
Hayajga OCEHHHX JIeAo0Opa30BaHHH, KOTOpHIE MO3BOJIAKT CBOEBPEMEHHO
HayaTh HABHUTALMIO BECHOH M YCNETh YBECTH CyAa B MyHKTHI 3UMHETO OT-
CTOsI OCEHBIO.

Ocobas onacHOCTh Ha O6eperax pek IlepMckoro kpas, MpOTEKAILHX B
PBIXJIBIX JIETKO Pa3MbIBaEMbIX I'PYHTaX, MOXKET BO3HHKATh NPH PE3KHX H3-
MEHEHHAX GOPMBI HX pYyCe, MOAMBIBA H OTCTYIaHHs OEperos, pa3pyLIeHHs
pacrmoIoKEHHBIX Ha HUX COOpYXeHHH. OHaKo NMPOrHO3MPOBATh MACIITA-
ObI ¥ CPOKH MPOSIBIIEHHS TaKHX SBICHHH OYEHb CIIOKHO, OHH YYHTBIBAKOTCA
JIMILb HA CTaIHH IPOEKTHPOBAHHSI.

[TepeyeHs pacCMOTpPEHHBIX 3Aech ruaponoruueckux OOS, koHeuHo,
HE MO0JIOH. B HHBIX MPHPOIHBIX YCIOBHUAX HA TIEPBBIH IJIaH 9acTO BBEIXOAAT
npyrue npouecchl. Tak, 1isi BBICOKHX TOPHBIX cHCTeM K kateropun OOS
OTHOCSATCS CEJIEBLIE MABOMKH, @ TAKXKe CHEXHbIE JaBHHBI. OHAKO YK€ M3
NEPEYHCICHHBIX BBIIIE ONACHBIX MPOSIBICHHH HPaBa HALMX PEK MOXKHO 3a-
KJIIOUMTh, YTO THAPOJOTHYECKHE MPOTHO3bI HIPalOT BECBMA BaXXHYIO POJIb
B cHIKeHHH notepb oT OOS, a yacTo U B CrIaCeHHH XH3HHU mozaei. Pabo-



Puc. 4.1. IIpumox 600vi 6 Kamckoe sodoxpanunuwe (I) u c6poc 600vi 6 cmeope
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Ta TUAPOJIOra-IpOrHO3UCTa, TAaKUM 00pa3oM, OYEHb HHTEPECIil, Till itk 11l
MIOCTOSIHHO JAEP’KUT PYKY Ha IylbCE BOAHBIX apTEPUH, BCETAA I Ky (]P0
WCXONSUINX U TPSITYLINX COOBITUH.

3ameTnM, 4TO paboTa TUAPOIOra-MpOrHO3MUCTA, pazpabariiinieio
HOBBIE METOANKH NPOTHO3a, MM COBEPILIEHCTBYIOLIETO YXKE HMUCIOHII YN
ype3BelYaiiHoO TpyaHa. [loaToMy HEM3OEKHBI U OIIMOKU B IPOIirinx '
CMOTPHM CJIO)KHOCTb pabOThI IPOTHO3UCTA HA IPUMEPE COCTABIICIIIN My 10
JVKY OPOTHO3a MaKCHMAJIbHOTO PacXoia BECEHHETO MOJIOBOIL.

Uurarens cpa3y CKaKeT, YTO BBICOTA MOJIOBOABS OyAeT 3aBHCCIL 01 1
[IacOB CHETa, CKOMMBIIETOCS 32 3UMY B OacceifHe peKu, BEPHEE, 01 'l
BOJIBI, COAeprKalieiicss B cHexxHOM nokpoBe. 1 on Oyzmet npas. 1o toman
JacTU4HO npaB. HabnrogaTenbHbBI 4eloBEK OTMETHUT, YTO BCC Cltie by

3aBHCETh OT TOTO, Kako# OyneT BecHa. M1 OH Toxke OyHeT mpas, 1o 10w 1
TIOJIHOCTBIO.
CnenyeT, KOHEYHO, HaYaTh C TMIABHOTO — 3aMaCcOB BOIBI I CHCMIIOM

NOKpOBE K MOMEHTY Haualla ero TasHusa. Ho xak ero ompencsiir. yioi
o61mmii 3anmac Biard ? BeICOTY M TUIOTHOCTH CHEXKHOTO TIOKPORil IFIMC |
I0T Ha METEOPOJIOTUYECKUX CTaHIUAX, a CTAHINH 3THX HE TAK Y Ml
ro. Jlns paBHUHHOTO 0acceliHa MOXKHO TIPHHATH CPEIHIOK HCJIH'LIIY i1
pe3ynbTaToOB HAOMIOACHUNA HECKOIBKUX CTaHUMHA. B ropax 31 « N
(ecu oHU BOOOIIE €CTh) OOBIYHO PACTIONATAIOTCS B AOTHILIX |ICK 11 1
MOTYT JaTh cBeACHUH 0 BceMy Oacceiiny. B 3ToM ciydae uacro i o,
3yeTcsl OTHOCHUTEJIbHAS BEJWYNHA CHEr03amacoB, T.€. CTEHCIH 01k
HUS HUX OT CpelHeil MHorosieTHeH. Kak BHAMM, yXKe B OLCIKC 1IN0
(dbakTopa GOPMHUPOBAHUSA BECEHHETO MOJIOBOABS CYLIECTBYIO I e 10NN
BO3MOHBIX OIINOOK MPOTHO3A.

Baknoe 3HaueHHE B OMNpPENEIEHUH MAacIUTab0B BECEHHCI HONMMLILN
HMEET COCTOsIHUE BOXOCOOpHOro 6acceiiHa pekH B MpedIectny ot i
pHOI — OCEHBIO U 3UMOH. J[es10 B TOM, YTO MOJIOBOABE POPMIPYCILH il
9acThIO BOJBI, COAEPKALICHCS B CHETE, 1 9aCTh 3T, MM KOApiincin vio
Ka TaJbIX BOJ, AOBOJLHO CHJILHO MeHSeTCS. OTHOCUTEIBIIO CYyXitn neeiit,
MO3BOJIET IPOTHO3UCTY MPEATIONAaraTh MOBBIMLCHHYIO (GEILTPMIIIG 11X
BOJ B MOYBOTPYHTHI U, HAOOOPOT, CHIBHO YBIIQXHEHHBIE C OCCII 1 1O
Mep3IIie 3UMON TPYHTBI — 3T0 (HAKTOP, CIIOCOOCTBYIOLIMH CIIDKCIIIG 110



Tepb HA QHIETPALIMIO, & 3HAYUT, 3HAYUTEIBHOMY MOBBIIIEHHIO KO3 dHIH-
€HTa BECEHHETO CTOKA.

Cnenyromuii GpakTop — 3T0 KOJIHYECTBO aTMOC(EPHEBIX OCAIKOB, BbINa-
JAIOMIUX YXKE BO BPEMsI CHETOTastHHUSI, KOTOPOE JOBOJIBHO POAOKUTEIBHO.
Beinagaromue B 3TOT NEPHOJ J0XKAH, 0COOCHHO HHTECHCHBHBIE B TOPHBIX
HacceiiHaX, 3HAUMTENFHO YBETHMYMBAIOT MAKCUMAJIbHbIE PACXOIbI [10JIOBO-
1B KaK 33 CYET JOMOMHHTEIRHOTO 0ObeMa BiIary, TaK M B CBA3M C YCKOpe-
HHEM poIecca CHETOTasHHUS.

Y, HakoHemN, elle OIWH OYeHBb BXKHBIH (aKTOp — PEKHUM TEMIIEPATY-
pBI BO31yXa B BeceHHHH neprno. HeBpICOKHE MONOKUTENBHBIC 3HAYCHUS
TeMIIepaTypsl, BpeMEHHBIE [0X010JaHus (OPMHUPYIOT Ha peKax HHU3Koe
PacTAHYTOE, C HECKOIBKMMH OTHOCHTENBHO HEOONBIIMMH MKAMH 10JI0-
Bozbe. M, Ha060POT, pH Tex ke CHerosanacax Jpy)KHas BECHA C yCTOM-
4YUBO BBICOKOHM TEMIIEpPAaTypOH BO3AyXa CNOCOOCTBYET MHTEHCHBHOMY
CHETOTasIHUIO HA OOUIMPHBIX IIOMALAX U OypHOMY IPHTOKY TalbIX BOJ
B PEKH. SIpKMM MPHMEPOM 3TOMY MOTYT CIYXHTb MonoBombs 1969 u
1979 rr. ITo manubiM [lepMckoro I'mapoMeTieHTpa 3amnacel BOJIbI B CHEX-
HOM MOKPOBE K MOMEHTY HayaJia ero Tasuus B 6acceiine p. Kambl Obliu
NPaKTHYECKH PAaBHBIMH M COCTaBIISIIM B 3TH rofsl npumepHo 230 u 220
MM, 3HaYUTENbHO OpeBbimias HopMy. OOBEMBI NMOJOBOAMKH B 3TH TOMbI
TaKKe CYyIMECTBEHHO HE Pasiuvanich v gocturanu 36-38 km®. Onxnako
OUKH N0J0BOAMH GBIIM COBeplUIeHHO pa3sHbIMH. O MaKCHMMAalbHOM MpH-
Toke BoAbl B KaMckoe BomoxpaHuiuime BecHoH 1979 I. 6b10 yXe cka-
3aHo. OH npeBbiman 18 Teic. M’/c, @ OpH pacTAHYTOM NonoBoabe 1969 1.
MakcUMyM ObUT JTMIIb 0K0JI0 10 Thic. M*/c. [IpuunHa BceMy — pasIHYHbIH
THII BECHBI, pa3Hasi HHTCHCUBHOCTb CHETOTASHUSL.

Kak BHIMM, THAPOIOTaM-IPOTHO3UCTAM HY>KHO YYHTHIBATh [IPH COCTaB-
JIEHNM TIPOTHO32 OONBLIOE KOJIHYECTBO PA3MYHBEIX (PAKTOPOB M 4acTh M3
HHUX, TAKHX KaK atMoc(hepHbie OCalK{ M TeMIepaTypa BO3lyXa B EpPHOX
CHETOTAsHUSA, TOIBKO B BHJE MporHo3a. B nociexnyromeM, o Mepe mocTy-
IJIEHUA METEOPOJIOTHMYECKOH MH(OPMAIIMH, HPOrHO3 MOCTOSHHO YTOYHSACT-
Cs, HO B IEPBOHAYATBHOH (popMe THAPOTOTHYECKUH IPOTHO3 — 3TO B 3HAYM-
TEIBHOM Mepe MPOTHO3 Mo NporHo3y. EcTtecTBeHHO, 106aBIAETCSA IPH 3TOM
M YHCJIO HCTOYHHUKOB OUIMOOK, HUIH MOTPELIHOCTEN IPOrHO3a.

0

Taxum o6pa3oM, paboTa rHIPOIOTra-MPOrHO3UCTA HE TOJABKO CIOXKHA,
HHTEPECHA, HO M OYEHb OTBETCTBEHHA, HOO MOTPEelNIHOCTH B MPOrHO3aX
MOTYT NPUBOIUTH K 04€Hb CEPHE3HBIM HETATHBHBIM MOCIEACTBUAM. Ho
BEIb H a0COIIOTHO TOYHBIH MPOTHO3, KOTOPHIA Gbl OmpaBHalcs Ha BCE
100%, kak BUAMM, OCYIIECTBUTE IPAKTHYECKH HEBO3MOXKHO. Kak xe o11e-
HHTH €70 KayecTBO? IIpH COCTaBICHNH METOIUKHM IPOTHO3a KOHKPETHOIO
SBJICHHS THIPOTOTHYECKOTO PEXUMA [0 KAKOMY-JINO0 BOTHOMY 0OBEKTY
[0 CIEUHaNbHOH METOAUKE ONPEACIAIOTCS Mpeneibl JOMyCTHMBIX IMO-
rpemrHocTed. [Iporuos, BelAaHHBIN ¢ OMIMOKOM B yKa3aHHBIX Mpeaenax,
CYHTAETCA ONpaBIaBIUMMCS. JOIrOCPOYHBIE THAPOIOrHYECKHE MPO-
THO3BI, 10 COKpPAILEHUS CETH TMAPOMETEOPONIOTHYECKHUX HAOIIONEHHH,
onpaBabIBAIHCE Ha 75-80%, a TOUHOCTH KPaTKOCPOYHBIX IIPOrHO30B J0-
crurana 95-98%. Beixoabl NOTpeIHOCTEH 32 YKa3aHHBIE IpeIelbl MOTYT
UMETH JUISl HAPOJHOTO XO3AHCTBA M XKU3HH JIO/IeH pa3Hble MMOCIEACTBHS.
Hanpumep, B 70-X IT. NpOLLIOTr0 CTOJNETHS HEOKUAAHHO MAJIBIM OKa3all-
¢ BECEHHHMH IPUTOK B BonoxpaHuidma Boaro-Kamckoro xackanga, 4to
HapyIIUIIO NJIaHbl BHIPAOOTKH 35eKTpo3Heprud. [Ipudnnsl ouinGKu npo-
rHO3a OKAa3alUCh B HEAOYUYETE 0COOCHHOCTEH 0CeHHEe-3UMHETO MEPHOa.
[TouBOrpyHTHI K BECHE OBUIM AOCTAaTOYHO CYXHUMH U ¢J1abo mpoMep3iu; B
uTore — OobLIAA MOTEPs TANbIX BOA HAa GUIBTPALHIO, HU3KUH KO dH-
IHUEHT BECEHHETO CTOKA.

Cnyyarorcs cepbe3Hble OIIMOKH NPOTHO3UCTOB-THAPOIOTOB H3-3a OLUH-
GOK CHHOMNTHKOB — CHELUHAIUCTOB 10 IPOrHO3aM noroasl. Bot oguH oueHs
HaraaAHbIH npuMep. Ocenbio 1974 r. CHHONTHKY i OIHOOYHBIHN J0IT0-
CPOYHBIH NPOTHO3 X0Ja TeMIepaTypsl Bo3ayxa. [103ToMy HEOXHIaHHBIM
0Ka3aj10Ch HACTyIuleHHe B CHOHMPH O4YeHb CHIIBHOTO PAHHETO MOXO0JI0Ma-
Hug. Ha pexax Hadancs MHTEHCHUBHBIH Jiemoxof, OBICTPO mepeuleauuii B
JenoctaB. I'uaponory, COOTBETCTBEHHO, HE CMOIIH 00 3TOM MPEAyNPEanTh
ciyx0bl BogHOro TpaHcnopra. OcoOGeHHO OCTpas CHTyauHs CIOXKHIACh
Ha Hmxnem Enucee, roe coTHH cynoB, OKa3aBUINCE B JIEHOBOM IIEHY, HE
CMOIJIM BEPHYThCA Ha 6a3bl 3UMHETO OTCTOs. OKOJNO ABYXCOT CYOB CyMeNH
YKDBITECSL B EHUCEHCKOH mpoToke y T. MUrapka u Tam 3asumoBanu. Ho Herne
OBLIO YKpBITECS 75 CynaM, CKOBaHHBIM JIBIOM y I. JlyIHMHKa — [IOpTa, 9epe3
KOTOpBIA CHabxaroTcs I. Hopunbek 1 HopritbCKui TOpHO-MeTaLTypraye-



cKui koMOHHaT. BeCHOI# NeNaHBIMU MOISIMH 1By XMETPOBOH TOMNIIKHBI Cyaa
Moo BeiHecTH B Kapckoe mope. Hauanace repoHueckas 3romnes Io crace-
HHIO CyNOB. XO0J0/l, MHOTOJIETHSASL MEP3JI0Ta, IPUOIMKAIOWIAACS TONIsApHAas
HOUYb. B 3THX yCIOBHAX Ha4yajld PbITh TMTAaHTCKHH KOTJIOBAH Ul CO3JaHUA
HUCKYCCTBEHHOM raBaHH. [0 BECHBI YCIIEIH BBIKOJIOTH H30 JIbJla U 3aBECTH B
3Ty raBaHb BCe cyaa. Kakoil ymep6 nmoHecno B Ty 3UMy XO3SHCTBO HallIEH
CTpaHbl, TPYAHO Jake IPEATIONIOKHUTE.

4.2. 'maponoruyeckue pacuyerbl

TUapONOrHUECKHE pacueThl SBJISIOTCH OJHHM M3 OCHOBHBIX Pa3lEeNioB
THAPOJIOTHH, B 3aljady KOTOPBIX BXOIUT pa3paboTKa METONOB, MO3BOJIAIO-
IIMX PACCYHTATh BETUYHUHBI Pa3MHYHBIX XapaKTEPUCTHK THAPOJIOTHYECKOIO
pEeXXHUMa, KaK CPeJHUX, TaK U BEIHYHH pa3IHUHON BEPOATHOCTH MX IOBTO-
peHust B OyayiueM. 31€ck Mbl KpaTKO pacCMOTPHM JIMIIL pa3fell, Kacaro-
IHIACS PacyeToB CTOKA BOABI peK. PacueTsl 3TH HEOOXOMMMBI /IS COCTABJIE-
HMS [POEKTA JTF0O0r0 COOPYKEHHUs, KOTOpoe OyAET TaK UM MHAUYE CBA3AHO C
pekoi. MHXeHepbI-THAPOIOTH AODKHBI IPEACTABUTD I IPOEKTa HEOOXO-
JIMMBIE CBEIEHUS O PEXXUME PEKH, TPOSBICHHSI KOTOPOro CIeAyeT OXKUAATh
B OyayiieM, B IEpHOJl IKCIUTYaTalluH IPOEKTHPYEMOTO OOBEKTA.

B Hactosiiee BpeMsi CIIOBO MPOEKT CTaJI0 NEXYPHbIM U YHNOTpPeONsAOT
ero 11 01aro3By4HOro OnpeesieHus A1000ro HE3HAYMTENBHOIO MEPONIPU-
ATHS, THOOOT0 «KYPHHOTOY» 1ara. B 1eiCTBUTEIBHOCTH, TPOEKT — 3TO OUEHD
COJMAHBIH MHOTOTOMHBIN JOKYMEHT, B KOTOPOM H3JI0KEHBI B TEKCTE U OTO-
OpakeHbl Ha UepTexax Mejpdailiie A€TalH BCEX YacTeH NPOEKTHPYEMOTO
00beKTa, BCEX TEXHOMOTHYECKHX LHKIOB ero (yHKLIHOHUPOBAHUA. MOXeT
OBITh, B HAcTOsIEe BpeMsi 00beM NMPOEKTHOH NOKYMEHTALMH, NPENCTaB-
JIeHHOW B OyMa)KHOM BapHaHTe, COKPAaTHIICS, HO KOJHYECTBO HEOOXONMMOH
MHGOpPMAlIUH, KOHEYHO, OCTAeTCs MPEXKHHUM, €CIIM He yBeluuuBaeTcs. B
80-X IT. MPOILJIOTO CTOJNETHA B MEPHOIMYECKOHM NE€YaTH NPOMEILKHYIN 10
3TOMY TMOBOAY JIOOOMBITHBIA MpuMep. KOMIIEKT NpOEKTHOH NOKYMEHTa-
1M aMepPUKAHCKOro camosera «bouHr» Becun Ooibllie, 4eM CaM NPOEK-
THpyeMbIi camosieT. Teneps YMTAaTesNb Jydllle MOXET NPEICTABUTH, KaKOe
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GobIIOE YUCIIO CHELHATHCTOB Pa3HOro Mpoduis paboTaeT Haj COCTaBe-
HHEM NIPOEKTA. A €CIHM IPOEKTUPYIOTCS, HAIPUMEP, METaJTypruYeCKHii 3a-
BOJI, LIaXTa, KOHAUTepCcKas pabpHKa, CKONBKO pa3HbIX BOMIPOCOB HEOOXOMH-
MO NIIPENYyCMOTPETH, TPOCYUTATh, 3KOHOMHUYECKH OLIEHUTE B MIPOEKTE.

OTMETHM, 4YTO y HAC B CTPaHE CYILECTBYET CETh CIIEIIHATH3HPOBAHHBIX
IPOEKTHBIX HHCTHUTYTOB, TaKUX Kak ['uaponpoekt, Temno3aekTponpoexT,
['unpopeutpanc (I'MITPO — rocynapcTBEHHBIH MHCTHUTYT MO MPOEKTHPO-
BaHU10) U T.1. [IepBrle NPOEKTHPYIOT THAPABIHYECKHE TEKTPOCTAHIIUH,
BTOpbIE — TEMJIOBLIE H aTOMHBIE, TPETBH — OOBEKTHI PEYHOTO TPAHCIIOpTa
U T.0. B 1. [lepMu ecTh MHCTUTYT ['MIIPOBOAX03, MPOEKTUPYIOMIKHA pa3aHy-
Hble 00BEKTHI BOAHOTO X03sHcTBa. B ExarepunOypre paGoraer Ypaabckuit
¢bunnan uHCTUTYTa Terno3HepronpoekT. BceM mepeuncieHHbIM HHCTH-
TyTaM, KaK ¥ MHOTHMM JApPYTHM, HEOOXOAHMBI Pe3yAbTaThl THAPOIOTHUE-
CKHX pPacyeToB.

OCHOBOH /151 BBLITOJIHEHHSI THAPOJIOTHYECKHX PACUETOB CITyXKaT MaTepH-
ajnbl MHOTOJIETHUX HaOMIONEHHH 32 PEXXUMOM peK, OCYIECTBIAEMBIX TO-
pa3aeeHHsIMH THAPOMETEOPOIOTHUECKOH CIyKObI, KOTOPBIX 4Yallle BCETO
ObiBaeT HenocTarouHo. To 0ObeKT pacnonaraercs Ha Gepery WM B pyclie
PEeKH OAJIEKO OT THAPOJOTHYECKOTO MOCTa, TO Ha 3TOH peke HabmomeHus
3a ee PeXUMOM, BOOOIIE, He MPOU3BOAUIHCE. [103TOMY B cocTaBe nMpPOeKT-
HBIX WHCTHTYTOB UMEIOTCS OTAEbl THAPOAOTHH, KOTOPbIE HE TONLKO BhI-
HOJIHAOT PacyeThl, U, INTaBHBIM 00pa30M, MPOBOASAT THAPOJOTHYECKHE H3bI-
ckaHus. M3bICKaHUsMH Ha3bIBAIOT IKCIIENULIHOHHBIE (HATypHbIE, MOJIEBLIE)
paboThI IO H3YYEHHIO TUIOMAIKH TPOEKTHPYEMOTO OObEKTa U IIPUMBIKAK)-
1eH K Hell TeppuTopuH. [ MapoIorH H3yYaloT peXXUM BOTHOTO 00BEKTa, Te0-
JIOTH — XapaKTep I'PYHTOB H PEXHUM MOA3EMHBIX BOJ, METEOPOJIOTH — OCO-
OGEHHOCTH MECTHOTO MHUKPOKJIHUMaTa, TONorpadsl COCTABAAIOT AETAIbHbIC
I71aHBl MECTHOCTH. Bee 3TH HanpaBieHus paboTt ¥ MPOU3BOAATCS OTAEIAMH
HWHXKEHEPHBIX U3bICKaHUH. O0beM H MPOAOIKHTENBHOCTE HX ONpeNeAtoT-
Cs1 KOHKPETHBIMH NIPOTrpaMMaMH.

HauGonee HageXHBIMHU SBISIOTCS, KOHEYHO, T€ PE3y/bTaThl pacueToB
PEYHOTO CTOKA, KOTOPBIE BBINMOIHEHBI HA OCHOBE MaTepHaIOB MHOTOJIETHHX
THIPOJIOrHYECKUX HabmoneHui. OHaKo 3TO KMHOTOJIETHEY, K COXKATIEHHIO,



o4eHb HeBeKko. Yale B TaKMX CIydasx MBI pacroyiaraeM psiioM Habmroae-
HUHM B HECKOJILKO IECATKOB JIET. A JIJIsl TAKMX CEPhE3HBIX COOPY)KEHHH, KaK
Kamckas ['2C, He0oOX0MHMMO OIEHUTH Ba)KHBIE 3J€MEHTHI BOOJHOIO PEeXUMA
OBTOpAEMOCTbIO oanH pa3z B 1000 net, T.e. B 0,1%. Ha nomomp B 3TOM
cly4yae MPU3bIBACTCS TEOPHS BEPOATHOCTH M MaTe€MaTHYECKasi CTATUCTHKA.
PaccMOTpHM HOCIEIOBATENBHOCTH PACYETOB HA KOHKPETHOM NIPUMEPE.

IMycth HamM HEOOXOAMMO AJISi IPOEKTHPOBAHMS KPYITHOTO MPOMBIIILIECH-
HOTO MpEIPHUATHS B OC. YCbBa OLICHUTH OCHOBHBIE TapaMETPBI N'OJJOBOTO
CTOKa OJHOMMEHHOMH pekd. B ykazaHHOM MecTe Ha p. YcbBe (QYHKUMOHH-
pyeT THAPOJIOTHYECKHH MOCT M B HAIIEM PACOPSHKEHHH MMEIOTCH CBEJE-
HHS O CPeTHUX TOMOBBIX pacxoaax Boxsl 3a 40 net. U3 3THX cBeleHHH MIpH
[peIBAPUTENHHOM HMX aHANTH3€ MOXKHO OLEHHTH CPEIHIOK) MHOTOJIECTHION
BENTHYMHY TOJIOBOTO CTOKA, @ TAKIKE €0 M3MEHUYHMBOCTH OT rofa k roay. Io-
Jy4aeM, 4TO CpeHss BEJIMUYKMHA FOA0BOTO CTOKA P. YCbBBI PaBHACTCS 31€Ch
30,7 M¥/c, cpeanss BeIMYHMHA OTKIOHEHHWH OT 3TOM BEIMYHHBI COCTABISAECT
22%. MBI Takxe MOXeM OTMETHTbH, YTO OJMH pa3 3a 40 jeT HaOMoneHuH
CpeaHHi ro0BO# CTOK JocTHran 46 M>/c 1 OIMH pa3 B CaMOM MaJIOBOJHOM
roay — Bcero auub 17 m¥/c.

OpHako Ui MPOEKTUPOBAHHA CEPhE3HOTO COOPY)KEHHS! TaKOM ITOBTO-
PIAEMOCTH DKCTPEMANBHBIX 3HAUYCHHH TOI0BOTO CTOKA SBHO HENOCTATOYHO.
IMosToMy HEoOXOMMMO BBIYHCIHMTEH 3HA4YEHHs CTOKa Oojee peAKOH MOBTO-
psaemocTt: onuH pa3 B 100 u 1000 net wim BEpOATHOCTH IIPEBBHILICHHS,
paBHoii 1 1 0,1%. [{na pemeHust 3T0M 3a4a4M BBHINIONHAKOTCA CIEAYIOLIHE
pacueTHble onepaunn. Umeromuiics 40-1eTHHH psia GakTHUECKHX (IMIIH-
PVYECKHX ) IAHHBIX O CPEAHMX FOAOBBIX PACX01aX BOABI PAHKUPYETC U OM-
MUPUYECKUE TOYKHU MOCIIEC 3TOTO HAHOCATCS Ha CIIEHHANBHYIO KIETYaTKy C
JorapupMHYECKIM MacIITaboM FOpH30HTANBLHOH OcH (puc.4.2).

Kak BHIHO 13 IPHBEICHHOTO PUCYHKA, I10JI€ IMIMPHYECKUX TOUeK oOpa-
30BaJIO ILIABHYO IOYTH MPSIMYEO JTHHHIO, KOHIIBI KOTOPOH MOXHO IIPOUIUTh
(3KCTpanoaupoBars) IS HYXKHBIX HaM 3HadeHHH. [[ns aToro mo cneuw-
AJLHOM METOAMKE MOAOMPACTCS TaKoe MaTeMaTHYecKoe YpaBHEHHE KpH-
BOH (MOJy4HBIIIEH Ha3BaHHE TEOPETHUECKOH), KoTopas Obl B HanOONIbILIEH
CTENCHN COOTBETCTBOBAJNIA KOHTYPY SMIIMPUYECKHX TOUYEK. BBIONHKB 3TH
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Puc. 4.2. Beposmnocms npeeviuienus (%) u nosmopsiemocmu (nem) cpeonez000-
8bLX pacxo006 600ul (Q M’/c) pexu Ycvea y noc. Yevea:
I — smnupuyeckue dannvie, 2 — meopemuyeckas Kpueas

OmepalyH, MojaydyaeM B HaIIeM CIydae 3Ha4YeHHs ToJOBOTO CTOKA MOBTO-
psaeMocThio oauH pa3 B 100 u 1000 net ans MmHoroBoxHbIxX J1eT (1 1 0,1%)
49 u 56 M%/c, a 1u1a ManoBoaHbIX (99 1 99,9%) — Bcero mumb 16 u 13 M/c.
AHAJOTHYHBIM CIIOCOOOM OLICHMBAIOTCS BEJIMYMHBI MAKCHMAJIbHOTO H MH-
HHMAJBHOTO CTOKA, TAKIKE HEOOXOAMMBIE ISl IPOCKTUPOBAHHS.

OLieHNBAs U3J0KEHHBIM CIIOCOOO0M 3KCTpEMaNbHbIC 3HAUCHHSI CTOKA PEKH
C 3aJaHHOM BEPOSITHOCTBIO HX MPEBBILIECHHS, MBI COCTaBJIIeM TaKUM 00pa3oM
[IPOTHO3 Ha Jlalickoe Oyayiuee, He 3Has, K COXKaICHHI0, KOHKPETHOTO BPEMEHH
HACTYIUICHHS] IPOTHO3UPYEMBIX BENM4YMH. OHAKO AJ OLICHKH [1apaMeTpoOB
NPOEKTHPYEMOTO COOPYKCHHS, 00ECTICUSHHsI €r0 IPOYHOCTH M HAJCKHOCTH
B OKCIUTyaTalliy Takas (popma NpeABHICHHS KpaiiHe HeoOXxoAnmMa.

Bce ka3zanocs 6bl xopoio. M MHOrHe roapl nomxoOHBIM 06pa3zoM obe-
CIEYNBAINCH THAPONOTHYECKOH HH(pOpManHeH MPOEKTHl COTEH M COTEH




pa3IMYHEBIX COOPYKEHHUH. Pemanuch 3T 3a4a94 UCXOAA M3 TOTO, YTO MHO-
rojeTHHE KosueOaHus BOOJHOTO PEeXKHUMa peK MpPEeACTaBISIoT coboil cTanmo-
HapHBIH MPOLIECC, @ OTKIOHEHHS OT CPEIHUX BEITHYHH OyIyT MPOUCXOAUTH
B TEX K€ IpefeNax, 9To ¥ B Nepuon Hamux HaOmoaeHuid. Ho, kak Obl10
paHee OTMEUYEHO, B MOCIEAHHE TONBl B aTMOchepe U ruapochepe Havamu
IPOHCXOLHUTD IPOLIECCHI, KOTOPBIE 3aCTaBIAIOT BHOCHTH B METOIBI THAPOJIO-
THYECKHX PACcUYETOB CYHIECTBEHHBIE KOPPEKTHBBI. 3HAUUTEIHLHO BO3POCIO H
BIIHMSIHUE HAa PEYHOM CTOK XO3SIICTBEHHOM e TENLHOCTH.

CrnoxxHee TIONy4YUTh TIapaMeTphbl TEOPETHYECKOH KPUBO pacTipeeicHus
XapakTepHCTHK BOJHOTO peXHMa peKH Mo psaxy HaOIIONeHHH, HE MPEeBbI-
matomiemy 10-15 nert. Ilpuxonurcs nonbupars Oonee u3y4eHHbIE peKH-aHa-
JIOTH CO CXOAHBIM PEKMMOM H JOIMOIHUTENBHO NPHUBIEKATH M0 HUM HH(BOP-
Mauuio s pacdetoB. OnHako Hambojee YacTo HHXKEeHepaM-IHIpOoIoraM
IPUXOAUTCS BBLAABATH IIPOCKTAHTaM HEOOXOIUMYI0 HH(POPMAITHIO N0 HEH3-
YUEHHBIM pEKaM, KOTOPBIX BEIMKOE MHOXECTBO. [IpakTH4YeCcKkH BCE Malbie
peku Ilepmckoro kpasi B ruApOIOrHYECKOM OTHOIIEHHH HE U3YYCHBI, a Ye-
pe3 HUX HY>KHO NIEPEKHIBIBaTh HOBBIE MOCTEI, PA3HOTO pPoa TPyOONIpOBOIbI
U JTMHHUH 3EKTpolepeaay, CTPOUTh Ha HX Oeperax Bomo3abopsl, CO3aBaTh
npyasl H T.A. M BO Becex ciydasx HyXHa OLIGHKAa OCHOBHBIX IIapaMeTpOB
pexumMa CToka W ypoBHeH Bonsl. CnacaeT B 3TOM clly4yae I'MApOJIOTOB 3a-
KOH reorpauueckoil 30HaNbHOCTH M METOX THAPOJIOTHYECKON aHAIOTHH.
Ilo nanHBIM 00 M3yYECHHBIX pAaBHHHHBIX PEKaX CTPOATCS KAPTOCXEMBI MPO-
CTPaHCTBEHHOTO pacTpe/leIeHHs JIEMEHTOB HX PEXHUMa U METOJIOM HHTEp-
NOJIALMH OHU ONPEACNAIOTCS ISl KOHKPETHOM HEeH3yueHHOH peku. B rop-
HBIX pallOHax HCTONb3YyeTCs Ul 3TOH LIENH 3aKOHOMEPHOCTh BO3pacTaHHus
C BBICOTOH MECTHOCTH arMOc(epHBIX OCAIKOB H CTOKA pek. B aTux ciyuva-
SIX JUIS KOHTPOJA 00s3aTeNIbHO HEOOX0OUMO TIPOM3BECTH Ha peKe XOTs Obl
KpaTKOBPEMEHHBIE THAPOIOrHYecKie HabmoneHus.

OTBeTCTBEHHOCTH HHXKEHEPA-THAPOIIOTA 3a BBIIAHHKIE JTIf TPOEKTa pac-
9eTHbIE THAPOIOTHYECKHE XapaKTEPHCTHKH TaKKe OUeHb BbIcOKa. BoT naxe
Tako# npoctoi npumep. [Ipoektupyercs qopora, nepecekaromas nrybokui
oBpar. [lepexon noporu yepe3 HEro HaMe4yaeTcs cAeslaTh OTCHITKOM JaMOBI.
B ocHoBaHHH 1aMOBI HEOOXOIUMO 3aTIOKUTH TPYOy J7Isl IpomycKa Tanbix U

JOXKJEeBBIX Bof. J{nameTp TpyOrl BIOMpaeTcs HCXOs U3 PACYETHOTO 3HAYE-
HHS MaKCHMaJbHOTO pacxoia Boxbl. 3aBBIIICHHE 3TOTO Pacxola MPUBEICT
K HEHYXXHBIM JOTIOJHUTENbHBIM 3aTpaTaM Ha 3aKiagkKy TpyOsl GOJbIIEro
JHaMeTpa, a 3aHHKEHHE MOXKET MPUBECTH K POPBIBY J1aMObl BBICOKHM Ma-
soakom. MMenHo Tak cnyumiock B Poccun ietom 1882 r., Koraa eme oTcyT-
CTBOBAJIM HAJEKHBIE METOMBI PAacueTOB MaKCHMAaJbHOrO cToka. B paiione
cranuud KykyeBka MockoBcko-Kypckoil kelle3HOH TOPOTH MPOHU3OILIa,
BOLIEAIIAs B HCTOpHIO, KykyeBckas karactpoda. OOHIBHBIA W IPOJOKH-
TeNIbHBIM TUBEHD C(OPMHUPOBaI KaTracTpodudeckue naBoaku. OJHH U3 HUX,
HE BMECTHBIUHNCH B TMBHEBYIO TPYOy, IOAMBLI HACHIINb JKEJIE€3HOH JOPOTH,
nepeceKaBieii odyeHb IyOOKHUH OBpar, H OHA pa3sBalWiach MOJ TXCCTHIO
NPOXOAILETO M0 Hell MacCaXHPCKOTo moe3/a. bonbluas 4acTh BArOHOB, 06-
pYIIMBIIKXCS B OBpAr, Oblia 3a/KTa 3aTeM HaIlIbIBIIEH JXHAKOM IIIHHOM [3].

[Ipuponssie ycnoBus GopMHPOBaHHs Ha peKax 0co0O ONacHBIX THAPO-
JIOTHYECKHUX SIBJIEHHH B HAIIEH cTpaHe HACTOJIBKO Pa3HOOOpa3HbI, YTO H B
HACTOAIIEE BPEMS OCYIIECTBIAIOTCS HUCCIENOBAHUSA Ul YTOYHEHUA METO-
JIOB IIPOTHO30B U PacueTOB A7l IPOEKTUPOBAHHS, CTPOHUTENLCTBA M OKCILIY-
aTalli Pa3INnYHBIX X03AHCTBEHHBIX OOBEKTOB.



5. PEKU-TPYXXEHULbI

Huezoe na scem ceeme ne umen mecmo ¢haxm
Pa3eumus YUuBUAUIAYUU 8He PEYHOU CPeobl...

JILH. Meunuxos

«[Tonnuueit» n «KopMunuuen» Ha3Basl HEU3BECTHBIM nOA3T Hanty Kamy.
BmecTe ¢ TeM MHorouncieHHble NpuTokH Kamel, Bce pekn Ilepmckoro kpas
C JaBHHX-AaBHUX BPEMEH HE TOJILKO CITY>KHJIH JIIOAAM H MOMJINIIAMH, U KOp-
MHJIMLIAMH, HO H HCTIOJIb30BAJIMCh KaK MyTH coob1ueHus. IMEeHHo 1o pexaM
NPOHHUKAJH JIIOAM B HEBEIOMBIE MOKA 3€MJIM, IO HUM MPOXOAMJIM H TOPIo-
BB MYTH M BTOPTrajlMCh C OPY)KHEM 4Yy)ke3eMubl. MHOro BEKOB MpOILIO
C TeX MOp, KOIZa M B HAMIMX MNEPMCKHX Kpasx JIOAM CTajlu MCHOJNb30BaTh
3HEPTHIO peyHOro noroka. CuenaeM KpaTkHH 0030p HEKOTOPBIX Hampasiie-
HHUH paboThl pEK-TPYKEHHIL.

5.1. 3Heprusa pe4yHoro noToka

IlepBbiMH 3HEpreTHYecKHMH ycTaHoBKamM B [Ipukambe ObUIH BOIS-
HbI€ MeJIbHUIBI. Peka neperopakvbajiach IIOTHHOM, MOAHUMAJICS YPOBEHb
BOJIbI BhIIlIE HEE M MOTOK BOABI M3 00pa3oBaBUIETOCS Mpyaa najaaji Ha Jionar-
KH BOAsSHOTO Koyieca. OT koJjieca SJHEPrus MepeaaBaitach Ha Bpallarouiecs
KaMEHHBIE KEPHOBA, HCTHPABIIHE 3€PHO B MYKY.

C pa3BuTHEM Ha Ypaje MeTajulypruueckoi npoMbIieHHOCTH B XVII B.
Ha peKax CTaJii Co3/1aBaTh OoJiee KpyNHbIE Npyabl ¢ OONBIIMM HaOPOM BOJIBI,
Bpallaroiien 3aBoACKHe MexaHu3Mbl. CHila majarolei Boap! Obuia 40 KOHLIA
XIX B. €MMHCTBEHHBIM HUCTOYHHKOM 3HEPTHM [Uist pabOThl 3aBOJOB H KOJIH-
YECTBO MPOU3BOAMMOrO MeTajljla Ha HHX 4acTO MEHAJIOCH B COOTBETCTBHH C
KoJieOaHUAMH BOHOCTH peK. P KpYIHBIX 3aBOACKHMX MPYAOB ObLI CO3MaH
u B [lepMcKOM Kpae, MHOTHE HX HHX CYIIECTBYIOT U MOHBbIHE. CBEEeHHs O
Hanbonee KpyNmHBIX 3aBOAaX MpHBeAcHH! B paszaene 1.1. M3 npyrux crapbix
NpyIOB MJIOLAAbI0 ojee rekTapa ClIeAyeT YINOMSHYTh CaMbld «IpPEBHHI»
Cykcynckuit npyn (1729 1), a takxe [laBnockuii Ha p. Ouep. Bo Bropoi
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MOJIOBHHE MPOILIOro CTOJNIETHS ObUIH CO3aHbI IBa KPYIMHBIX MpyAa Ha pexe
3bipsiHKe B I bepe3nnku (uomans Toro u apyroro 420 ra), a Takxe npya Ha
p. Tiock B . JloOpsHke miowmwansio 184 ra. CambiM KpynHbIM B [lepMcroM
Kpae ¢ camoil 6onbiioi miioTiHOH Ha Ypane Obut HepMosckuit npya (mio-
maaes okojo 20 kM? ¥ nonHbIH 00beM 0k0s10 60 M M?). C coznanneM Kam-
CKOTO BOIOXPaHWIMILA OH CTaJl YacThlo ero akBatopuu. Ceituac 3aBepiia-
10TCS paboThl MO OTUYICHEHHIO €0 OT BOAOXPAHWIIHILA, T.€. BO3BPAILCHHIO
YepMo3ckoMy MpyAy NPEXHEro cTaryca.

VYpanbckye 3aBOACKHE MpPYIbl OBUIM CONUAHBIMH MO TEM BpeMEHaM I'H-
JOPOTEXHUYECKUMH COOpPY)KEHHAMH. Brinaromuiics pycckuid reorpad u my-
TemecTBeHHUK A.M. BoelikoB (1842-1916 rr.) He 6€3 OCHOBaHHMS MHCal B
1909 r., uto «Ha Ypane yxe B XVIII cronetun ycTpoeHsl Takue OonbLve
Npyabl, KakuX He 3HaeT 3anagHas EBponay. [lo opuruHanbHOCTH 3aMbicia,
MacTepCTBY MCIOJHEHHS M MCIOJIb3YyEMOMY Hamopy BOABI I'MIPOCHIIOBEIE
YCTaHOBKH Ypaja npeBOCXOOWIN KpyHEHIIne 3apybexHbie 00pasibl TOro
BpEMEHH. BOT HEKOTOPBIE COXPaHUBLIHECS MPHMEDBI.

Ha roro-zanane IlepMckoro kpas mporekaeT CpaBHHTENBHO HeOONbIIas
pekxa CuBa (npaBbiii npuToK p. Kamsl). [1o BogHOCTH €€ MOXXHO CpaBHHUTH
C TaKMMH pekamH, kKak MHbBa unm YepBa. Ha nputoke CuBbl pexe BoTke
Obu1 mocTpoeH BOTKMHCKMI 3aBOA, MEXaHM3MEI KOTOPOTO MPHUBOAMIM B
Aevicteue 67 AepeBAHHBIX BOASHBIX KoJleC AHaMeTpoM 3,2-4,2 M, a X CyM-
MapHasi MOLIHOCTh aocTturaia 980 nomanuueix cuia. Ha Kusenosckom 3a-
Bone pexa Kusen Bpamana xoneca quamerpom 7,3 u 8,5 M. Hamop Bomsl,
ucnonb3yeMsblit Ha bucepckoM 3aBone (p. KoiiBa), cocrapnsn 12-14 m [12].

B xonue XIX B. Ha cMEHY THMIPOCHIOBBIM YCTAHOBKaM MPHUILIH Mapo-
Bbl€ MaHIHHBI H OT CJIOXKHBIX COOPYKEHHH TE€X BPEMEH OCTaJIOCh JIMIIEL UX
onHcaHue. O4eHb LEHHBIN TOKYMEHT ObUI OCTaBJIEH YIPABJIAIOINM Ypalib-
CKMMH TOCYIapCTBEHHBIMH 3aBoJaMH (B nepuon 1723-1934 rr.), kpynHeIM
CIIELIMAJINCTOM MeTajulyprudeckoro ¥ ropuoro aena XVIII B. B.U. Ten-
HUHBIM. braromaps ero moapobHo# pykomHcH, CHAOXKeHHOW NMEeTaNbHBIMH
pHCYHKaMHM, M U3aHHO# nuib yepe3 200 net [4], MBI MOXEM CYJIUTh, Ha-
CKOJIBKO pa3HooOpasHass paboTa BBINMOJHSJIACH MEXaHH3MaMH, KOTOpPHIC
NPUBOJHIINCE B ICHCTBHE BOASHBIMH Kkosiecamu (pHc. 5.1). C ux moMotusio



B pa3HeIX lexax ((pabpukax) 3aBofa BBITUIABISUIICS YYTYH, IPOM3BOJHIACH
cTaib U ee 06paboTKa, U3TOTOBISIIUCH MYILIKH, SIKOPS, KeJIe3HbIE TONOCHI,
MPOBOIIOKA, XKECTh U T.A. A Ha MEACIUIABUIBHBIX — OT KOJIOKOJIOB JIO MEJHOM
nocyael. ABTOp onHcaHusi U300pen, HalpuMep, MPUBOAUMYIO B NEHCTBHE
BOASHBIMHU KOJIECAMH MAIHMHY, KOTOpas BbICBEpJIMBaja AyNia Myuiek, 00Ta-
YMBAJIa HX CBEPXY H TLIATENBHO 00pe3aa KOHLBL, YTO MO3BOIUIIO 3aMEHUTh
Tpyx 40 uenoBeK BCETo JIUIIE TPEMSI.

C pa3BUTHEM KpPYNHOTO MYKOMOJIBHOTO TPOU3BOACTBA POJIb CENBCKHX
MEIILHHUI] CTaNla 3aMETHO CHIKATBCA, HO B Havasie 50-X TIT. mpoIwioro cTo-
JIETHS MX TUAPOCHUIIOBBIE YCTAHOBKH CTANIM HY)KHBI [UUIs pEILICHHS HOBBIX 3a-
Jad. B cTpaHe mMpoKUM (pPOHTOM Hadanach MEKTPUPHKALMS CENbCKOXO0-
3TACTBEHHBIX paiioHOB. B Ilepmu nosBunace opranuzanus «CeabpaieKxTpoy.
Ha Gase cTapbIx cenbCKMX METBHUI] CTAIM CO3JaBaThCsl HE TONBKO MaJible
censckre 'OC, HO M HoBbIe HeGonbiuue npyasl. Y k xouny 50-x romoB B
IlepMckoM Kpae AaBaiu SHEPTUIO yxke 325 CenbCKUX TMAPO3AEKTPOCTaH-
1, 0611as MOIIHOCTh KOTOPBIX cocTtaBisiia 14 Teic KBT. K coxanenuo,
HEJIONro MpOCYyIIECTBOBAIN Manble cenbekue ['OC B cepenuHe mponioro
Beka. [Ipokianka BEICOKOBONBTHBIX JIMHUH NEpeadl SHEPrin, OXBATHBIIMX

Puc. 5.1. Odun u3 yexoe cmapoeo ypanbckoo 3aeoda
((honowr 20cyOapcmeennoeo ucmopuyeckozo myses)
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OGIIMPHBIE TEPPUTOPHH, cenana padoty cenbckux ['OC MeHnee peHTabenb-
Hoii. Ho MHorue mpynel, K cyacteto, Obutn coxpaHeHsl. K konny XX B.
Ha pekax IlepMCcKOTO Kpasi HaCUMTBIBAIOCh 950 mpyaoB oOmeH MIomanbo
108 kM2, a cyMMapHBIM 00BEMOM BOBI B HUX cocTaBun 415 mima M. Han-
GoJIbIIEE YUCIIO TIPYIAOB COCPEIOTOUEHO B KXKHOM yacTu obacTH B 6acceli-
He pek Couia, TynBa, Byi, beicTpbii Tanbin 1 ap. bonbimast yacth U3 HUX
MCIOJB3YEeTCS AJISi OPOLICHHUS 3eMellb, BONOCHA0KEHHUS, PIOHOTO MPOMBIC-
na U pekpeaunu. OHu SBIAIOTCS YKpalleHHEM, CBOEOOPa3HBIM KYJIETYPHBIM
LEHTPOM MHOTHX CeJl U JEPeBEHD HALIETO Kpas.

JIMHUHY BBICOKOBOJIBTHBIX Tiepenad 3JeKTPOIHEPTHH HAYaIU MOKPLIBATH
ceThlo Tepputopuro IlepMckoro kpas mocie BBeJeHUs] B cTpod Kamckoi
I'DC — nepBo# cTyneHH KaMCKoro Kackajma ruapoanexTpocranuid. Ho 3a-
JOIr0 [0 €ro CO3[aHMs CUJIAMH 3HTY3MAcTOB CTall CO3/aBaTbCs Majbli
kackan I'9C Ha p. Ouep. IlepBast u3 cranimit — [oproxanuHckas — ObLI
nocrpoena eme B 1925 r. (Hauano crpoutenscta 1920 roa!). A nosHbli
KAacKaJ M3 4YeThIPEX CTaHNuWi oOweit MounocTsio 1,5 MBT Ob11 3aBepiieH
yxke nocne Bennkoi OTedeCTBEHHON BOMHBIL.

Oanaxo crpoutenscTBY KpynHelx ['9C Ha Kame npemnectBopaio emie
coopyxeHue aoctatouHo KpynHo# IIMpOKOBCKOM TMAPO3IEKTPOCTAHLMU
Ha p. KoceBe, koTopoe 3aBepmmniock B 1948 1. Hapsny ¢ tem, 4ro crpou-
TENBCTBO JTOM CTAHUWM B 3HAUMTENHHOH CTENEHH OONETYMIIO HANPSDKEH-
HOCTh B 3HEprocHaO)keHMH HApPOJHOTO XO3SHCTBA, OHO MOCIYKHIIO XOpO-
1€l MKONIOH /1 BO3BEAEHUS ropaso Oonee kpynHoro oobekra — Kamckoin
['DC. Pycno p. KockBbl OO MEPEKPHITO MIIOTHHOM, CO3MABLIEH HAmop
Bozbl B 30 M. O0beM Boasl B LIIMpOKOBCKOM BOJAOXPAaHUIIHINIE IIPH MTOJTHOM
ero mamonHeHuu coctannset 0,53 kM?, a ero momans — 40,8 kM2, TIpoekT-
Hast MotHocTh ['DC cocTtaBnser 28 MBT.

HHTepecHO CpaBHUTH ATy ruapo3HepreTHku Ilepmckoro kpas B mpo-
1uIoM cToneruu (Tabm. 5.1).

W3 npuBeneHHbIX B Tabn. 5.1 nanHbIX BUAHO, yTo IlIMpokosckas I'9C
npes3oiia no MomHoctd Ouepckuil kackan noutu B 20 pa3 u B 2 pasa
Bce Maibie ['OC kpast. Crenyrommii CKa4yoK B MPHPAIIEHHH MOITHOCTH T'H-
JPO3IEKTPOIHEPTETUKH MOXKHO BUAETH NpH conocTasnenuu lIupokosckoit
I'2C ¢ Kamckoii (TlepMckoit).




IIpexne Bcero OTMETHM, YTO HaM He clieayeT 3a0bIBaTh ¥ POJIb Mo TH-
JPO3HEPreTHKH. B psfe ciydaeB oHa MOXeT ObITh B HACTOsALIEE BpeMs Gonee
3¢ dexrusHOi. Coopyxenne Mainbix ['IC TpeGyeT OTHOCHTENLHO MaNo Bpe-

MEHH M CPENICTB, HE TPEOYeT 'POMO3AKHX MHAPOTEX HHYCCKUX COOPYKEHMIA.

Tabanna 5.1

IlapameTpbl rHAPOIHEPreTHYECKHUX COOPY KEHUI HA peKax
Iepmckoro kpas

Mou- [NapameTpsl BOLOXpaHMIMILA
O6pexr FSHSCTB noanop | miowans, | obbem, cpennss

I » MBT YPOBHA, M KM? KM’ yOuHa, M
' Ouepckuii kackaa 'IC 1,5 - - - - |
' Bge MaJjible F3€17<7paﬂ * 14,70” 4 - - . -
| LInpoxoscas [3C 28 | 30 | 408 | 053 | 127
' Kamcias [IC 522 21 1915 | 12,2 64 |

Botkunckasn 'DC 1000 23 1120 9,4 8.4 |

CoBpeMeHHbIH ypOBEHb TEXHHKH IT03BOJISAET CTPOUTH 3TH CTAHLIUH TOJHO-
CTBIO aBTOMATH3HPOBAHHBIMH, YTO CHHXKAET 3aTPaThl HA UX JKCILTyaTalmio. K
coxanenuto, B Poccun no cocrosuuio Ha 2010 r. mansie '3C BripabarsiBaniu
0k0710 3% 00111eT0 MPOU3BOACTBA ANEKTPOIHEPTHH, UTO B 3 paza MEHBLIE, YEM
B CILIA u B 48 pa3 menblue, yem B Hopseruu (MHpopMauus U3 raser).

[lepBas cTaHUMs KaMCKOTO Kackaja ObLla MONHOCTBIO BBEIEHA B CTPOM
B 1956 1., a Bropas (BoTkuHckas) — B 1964 1. KaMckoe BOXOXpaHUIHMILE MO
TIPUHATON KJIaCCH(UKALMH OTHOCUTCS K TpyIIe KpynHeHunx, a BoTkuHckoe
(C MeHbLIEH TI0MAAbI0) — KpynHbIX. 1o BbIcOTe moxnopa ypoBHs BOJIbl OHH,
KaK M GONBIIMHCTBO BCEX PABHUHHBIX BOJOXPAHHJIHMIL, OTHOCATCA K HH3-
KOHAINOPHBIM, C CE30HHBIM pEryIMpOBaHHEM pedHoro croka. Hecmorps na
CTOJIb BBICOKMH «PaHr» HAIM BOJOEMBI JANEKO YCTYMalOT MHOTHM IPYTHM
TMraHTaM ruaposHepreTuky. Hanbonee kKpynmHeIMH 1O MIOMIAOM SBISAIOTCS
BOJIOXPaHHUIINIIA, B aKBATOPHIO KOTOPBIX BOLLIH MOANPYXEHHbIE IIOTHHON
KpYIHbIE 03epa. ITO BoOXpaHHIHIIE BUKTOpHs B AQpHKE C ONHOMMEHHBIM
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o3epoM (momans 76000 km?) u Baiikanbckoe ¢ IUIOTHHOH Ha p. AHrape y
r. Upkytcka (mnomans okono 33000 xm?). M3 pycioBbIX BOXOXPaHMIIHIL
caMbIM KpymHeIM B Poccum siBnsercst bparckoe Ha p. AHrape Iiomansio
5470 xm?, koTopoe Gonplire Kamckoro nouty B TpH pa3a. OfHaKO 3HAYMUTENDb-
Hee OHO MPEBOCXOOMT ero mo oGbeMy, KoTophlii cocraBiser 159,3 km’. Ha
TOPHBIX PEKax C X ITyOOKO Bpe3aHHBIMHU JOJTMHAMH €CTh BO3SMOXHOCTb COO-
pYXaTh IpH HEGOJBIIOM 3aTOIUICHHH TEPPUTOPHH BBICOKHE IIOTHHBI C 60MIb-
MM TOANOpoM ypoBHsi. TakoBo, HampuMep, Hypekckoe BOIOXpaHHHMILE B
TamxUKKCTaHe, KOTOPOE XapakTepu3yeTcst moanopoM Boas! 300 M 1 nMeer,
npu MOYTH TAaKOM Xe kak Kamckoe oObeme, miomais noytH B 20 pa3 MEHbILE.

Co3gaHye KaMCKHX BOJOXPAHH/IMII MPUBEJIO K 3HAYUTENIBHBIM H3MEHECHH-
AIM He TOJNBKO B pexkume p. KaMbl, HO M Ha mpuieraomel K 3THM BOJOEMaM
TeppuTopun. M3ydeHre BOTOXpaHHIIMIL ObLIO HAYaTO Cpasy Xe Mociie UX CO3-
nanus. Ha KaMmckoM BomoxpaHuiHiie Oblla OpraHM30BaHa CreLalbHas -
ApoMeTeoposiorudeckas oocepsaropust, a IlepMcKuil rocynapCTBEHHbIH YHH-
BEPCHUTET JETaNbHO 00CNE0BaN Yalry 3TOro BOJOEMA JIO €ro 3aroHeHHS.
3a KMCTeKIIMe Tofbl HAKOIUICH O4eHb OOoraThli MaTepHan Mo PeXHMY Hallux
«MOpei», KOTopblii 06001IeH B MHOTOYHCIIEHHBIX mybnukanusax. B Ilepmckom
yHHBepCHTeTE BriepBbie B Pocchu cTany 9uraTh CTyneHTaM Kype «l uaponorus
Bofoxpanwuy. [podeccop KO.M. Marap3uH, 40110 BO3IIABIABIIMHA 9TO Ha-
npaBJieHHe MCCISI0BaHKH, Hamucal U MepBbli Y4eOHHK TOTO JKe Ha3BaHWs, B
KOTOPOM MOAPOOHO H3JNOKEHB! 0OCOOEHHOCTH THAPOIOTHYECKOTO peXXKUMa ITHX
[PUPOAHO-AHTPONOTEHHbBIX BOAHBIX OOBEKTOB H BIMAHHS HX Ha OKPYXAKOLILYIO
npUponHyo cpeny. [103ToMy B JaHHOM Cllyyae Mbl OCTAHOBHMCS JIMLIB Ha TEX
BOIPOCaX, KOTOPbIE CBA3aHbI C H3MECHEHHEM PEXHMMA PEK.

Co3naHue npyaoB U BOAOXPAHWIMIL Ha peKax HalpaBJIeHO Ha pe2yiupo-
sanue ux cmoka, T.e. 6ojee paBHOMEpHOE pactpeiesieHHe ero BHYTpH roza (a
Ha TUIPOY3JIaX C MHOTOJIETHHM PETyTHpOBAaHHEM U OT rozia K roay). Hakome-
HME BOIBI B BOJAOXPAHMIIKIIE B MHOTOBOIHBIH CE30H MO3BOJAET 3HAUMTEND-
HO YBEJIHYHTh PACXOZOBaHHE BOABI JUISl Pa3HBIX LIENEH B CE30H MaJOBOIBSL.
Oco6eHHO 3aMETHBI 3TH M3MEHEHUS B PEXKHMME PEK MPH CO3JaHHH KPYIHBIX
Bonoxpanuunl. Kak yxe Gbuto nokaszaHo B pasuene 4 (puc. 4.1), Gnarona-
ps perynupoBaHuio cToka p. Kamel y 1. IlepMH ynanoch HaMHOTO CHH3HTB




[HAKH BBICOKHX IOJIOBOAHI. B TO Xe BpeMs HAMHOTO yBEJTHUYHJIICA CTOK BOJbI
B OCCHHE-3UMHHH MIEPUOT, YTO U TpeOyeTCs A BEIPaOOTKH IEKTPOIHEPTHH.
ITo ocpennenHbIM 3a 20-7eTre TAaHHBIM CPEIHEMECAYHbINA CTOK BOIBI HIKE
mwiotuabl Kamckoit I'9C cHusmics B anpene u uioHe Ha 20%, a B Mae — Ha
30%. Pacxomp! BofIbI B 3UMHHIT TIEPHOI BO3POCIH € AeKabps 1Mo MapT B 2-3
pasa. Tem He MeHee cTaHIMA PabOTAET B ATOT CE30H € JANEKO HEMOIHOI Ha-
rpy3koii. [Ipu 3T0M B €€ paboTe MPOHCXOMAT NOBOJIBHO 3HAYUTENILHBIE BHY-
TPUCYTOYHBIE KOJNEOAHHUSA, CBA3AHHBIE C HEOOXOAMMOCTBIO YBEINYECHHS BEI-
paboTKK 3HEPrUH B YACHI MUKOBOI HArPY3KH B SHEPrOCUCTEME. JTO, B CBOIO
o4epe/ib, IPUBOIMT K KOJIEOAHUAM ypOBHs BOIbI HIDKE MIOTHHBI, aMIUIATY/IA
KOTOPBIX JOCTHTAET OAHOro MeTpa. [IpuMepHoO Takue xke H3MEHEHHS B PEKH-
Me p. Kambl iponsomuy Hibke rioTuHbl Botkuuckoit I'IC. Copoc u3 Bomo-
XPaHHIIMINA OTHOCHTENBHO TEILIBIX BOJ, yCHIIEHHAS TYpOYJIeHTHOCTD IIOTOKA
[PUBEIH K 00Pa30BaHMIO 3MMOH HHXKE MUIOTHH IOJIBIHBH, TPAHHULIBI KOTOPOI
M3MCHSIOTCS B COOTBETCTBHH C KOJNIEOAHUSMH TEMITEPATYPhl BO3IyXa.

Cosnanne BOMOXPAHHMIMIL HA pEKax MPHBOAUT K CHIKEHHIO MX CTOKA
B CBS3M C MOBBIMICHHBIM, 10 OTHOLICHHUIO K CYyIIIE, HCIIAPEHHEM C BOTHOMN
HNOBEPXHOCTH. PazHuIa B BETMYNHAX UCTIAPEHUS C BOIBI M C CYUIM 3aBUCUT
OT KITMMATHYECKHX YCIOBHH. B yClIoBusX apkoro kiimMarta OHa JOCTHIaeT
HauBBICIIMX 3HAYE€HHH U TIOTEPU BOIBI HA HCIIAPEHHUE C MOBEPXHOCTH BOIO-
XPaHHUITALI CTAHOBATCA BECbMA 3HAYMUTEIbHBIMU. Hanpumep, ¢ Bomox panu-
numa Hacep na p. Hun atu notepu cocrasisor 13%, a ¢ BonoxpaHunuma
Bonera B I'ane (Adpuka) — gaxe 25%. C nosepxaoctn Kamckoro Bogo-
XPaHUIIKILA 3TH MOTEPH MO pa3HbIM oneHkam coctasisior 0,8-0,9 km?, win
2% o011ero MpUTOKa BOJIBI 32 IOJl, YTO HAXOMHUTCS B Mpeenax A0MyCTUMO
MOTrPENIHOCTH B OLICHKE 3TOT0 NpUToKa. Takas xe olieHKa gaercs U rmo Bot-
KHHCKOMY BOJOXPaHHMIIHIILY.

Kocnemcs omnOro Bonpoca, cBA3aHHOTO C CO3MaHHEM BOJAOXPAHUNINIL,
HO Y)X€ He CBA3aHHOIO C BIMAHHEM HX HA PEKUM peK. ABTOpY HE pa3
NPUXOAMIIOCH CIBIIATh BEICKA3bIBaHUA KuTenel [IepMcKoro Kpas o ToMm,
4TO KaMCKHE BOJAOXPAaHMIIMINA M3MEHHUIIH KIMMAT Ha BCEH €ro TeppuTo-
pun. BepHo nu 310? MHOrosneTHHe HccleoBaHUs yYeHBIX [lepMCcKOro
YHHMBEPCHUTETA [TOKA3aJM, YTO 3TO HeBepHO. Hanbonemias muprusa 30461

BIMAHHMA HAlIMX BOJOXpaHWIKL He npeBbimaet 2,0-2,5 kM. B uem mpo-
aBnsgercs 3To BiauaHne? BecHoii Ha mpubpexHbIX yyactkax Ha 0,4-0,50
CHIKAETCA CpeJHeMecsauHas TeMIepaTrypa BO3[yXa, a OCEHbIO MpOSB-
nAeTcd OoTeIArollee BIusHUE BogoeMa. CpelHeMecssYHas TeMIepaTypa
BO31yXa B aBrycre-oktsa6pe Boime Ha 0,7-0,80, BCIeacTBHE YEro moszke
HAYMHAIOTCA 3aMopo3ku. Jletom Ha 2,0-2,2% yBennunBaeTCA BIaXHOCTD
Bo3ayxa. OTMEUYEHO TaKk)Ke YCHIEHHE BETPOB, B HABUTALIHOHHBIH EPHOI
ga 1,1-1,4 m/c [15].

OTpuuarens>HbIM MOMEHTOM CO3JaHHsA BOJOXPAHUIIMII SBJIAETCA CHIKE-
HHE MHTEHCHBHOCTH BIaroo0OpoTa B PEUHBIX CHCTEMAX M, KaK CIEICTBHUE,
yxyauieHue kadectsa Boabl. Ho 06 3TOM MOKAET peys B CICAYIOLICH I1aBe
KHUTH.

5.2. Pekn — nyTu coobuienunn

MHorue Beka peKd CIY)KWIH SIWHCTBEHHBIM TPAHCIOPTHBIM ITyTeM (B
npesesnax CyIy, KOHEYHO), KOTOPBIH HUCIIONB30BAIICS [UIS IEPEBO3KH IPy30B
Ha Oonblde paccTosHus. HecmydaifHbl TO3TOMY M BOJIOKHM MEXKIY CMEKHbI-
MM PEYHBIMH CHCTEMaMH H MPOJIOKEHHBIE HA MX MECTE BO MHOTHX CIIy4asx
kaHanbl. [To pekaM MPOXORWIX U MepBble MyTH PYCCKUX 3a Ypan. Haubonee
m3BecTHBIMH ¢ XV B. Ob11u YepapiHcknii 1 YycoBckoid. T1epBrlii, Ha3bIBae-
Mblii ele Bumrepcko-JIo3sBHHCKHM, TPOXOAMI BBEPX M0 Buiepe u ee npu-
TOKY peke Benc ¢ BeixooM yepe3 nepeBan Ha peKy JIo3bBy — IPUTOK PEKH
Tasabl. Bropoii myTh MpoXoAwI BBepX MO peke YyCOBOH M 4Yepe3 MPUTOKH
BeIx0oawT Ha pexy Typy. HaBcTpedy pedHbIM MOTOKAM CyAa ¢ IPy3aMH JIBUra-
JIMCh ¢ IOMOILBIO JIOTANei, a yalue Beero Jitonei — Oypaakos. Tpynen, n3su-
JINCT U AJIMTENIeH 9acTo ObLI MyTh IPy3a, IEPeBO3HMOIO 10 PEKaM Ha JalbHHE
paccrosiHus. [laBaiiTe, yBakaeMblii YMTaresb, B3B B pykH «OmucaHue...»
B.H. I'ennnna u reorpaduyecKyro Kapry, IpOCIEIUM IIyTh YPaIbCKOro Me-
Tayna, focrasiasierocs B [letepOypr B nepoii monosuae X VIII B.

MHorue ypaibCKie xeJe30/eNaTeNbHble 3aBOMIbl PACIIoIaraiich B 3aypa-
7be Ha HeOONBIIMX pevkax, oTHocamuxesa k cucreme Toboma. A meramn u
M3IEIMS U3 HETO HY>KHO OBUIO TOCTaBIATH B [leTepOypr. ENMHCTBEHHBIN 1Ty Th




Juist 3toro — peka Uycosast. Ha Gepery 31o#i peku B paifoHe yCThbsl €€ IIPHUTOKA
p. YTku Obl1a OCHOBaHa Y TKHHCKasl ipHCTaHb. Pagom Ha peuke KameHke Ob11
CO3/JaH NPy, H BOASHOE KOJIECO NMPUBOIMIO B ICHCTBHE ITHIIBHYIO MENbHU-
y», TA€ pacluIUBaId KPYIJIBIH Jiec ¥ cTpOoIH cyga. OOBIYHO B TOJ CTPOH-
JIOCh OKOJIO TPHALIATH KOJIOMEHOK U 6apok. bonee kpynHble KOMTOMEHKH BOJO-
m3menieHdeM He MeHee 100 ToHH umenu AnuHy 32-33 M U luupHHY 6 M [4].

Merann, nocraBnsBIIMIiCS Ha YTKHHCKYIO MPHCTaHb C 3aBOJOB, pac-
nojioxkeHHbIX or Hee B 100-150 kM u Oosee, 3arpyxaics BECHOH B cyna,
(dopMHpoBanach kOMaHAa pabOTHHKOB, YHHOBHHKOB, COJJAT, JIOLIMaHa, H
KapaBaH 10 BBICOKOH BOJIE [TOJIOBOIbS OTIPABAAJICA B ITyTh. KakoB Ob11 3TOT
IYTh Ha Ha4yajbHOM 3Tane Mo cBOeHpaBHOH UyCOBOH MBI JOCTAaTOYHO XO-
poio 3HaeM u3 nuTeparypbl. Hepenko GeiBanu ciydan rubenu jroned u
rpy30B Ha 3TOM onacHoM MyTH. (O co3gaHHH NPYAOB Ha psiac NMPUTOKOB
pexu UycoBoii, crrycke BOAbI U3 HUX JUIsl TOBBIIIEHHS YPOBHS ONOBOJBS U
CHIDKEHHs oTepb npH cruiase B.W. ['enHHH Huvero He yka3biBaeT. O4eBHA-
HO 3Ta MPaKTHKa IIOSIBUIACh HECKOJIBKO ITOKE).

Ho BoT, HakoHel, KapaBaH BbILLIEJN Ha CTPeXeHb Hpokod Kame! H cro-
KOHHO MOIUIBLI K €€ YCThI0 10 ropozaka Jlanmea. 31ech OCTaHOBKA, YKOM-
TUICKTOBAaHHUE HOBOW KOMaHJBI JUIA TPYIHOTO ITyTH BBepx o p. Bomre Ge-
4YeBO#, kak Ha 3ameuartensHOW kKaptuHe M.E. Penuna (puc. 5.2). beuesa
(creumanbHas BepeBKa) roroBuiack 3apanee. OHa umena anuny 130-150 m
U IMaMeTp OKoJIo 2,8 cM.

...Bviob na Boney! Yeii cmon pazoaemcs
Hao eenuxoro pycckoii pexoti?

Omom cmoH y Hac necHell 3086emcs.

To b6ypnaku udym beuegoii.

H.A. Hekpacoes

IOro-3anagnoe HarpaBieHHe IBHXeHUs BHU3 1o Kame cMeHHoch ceBe-
po-3anafHbIM — BBepX 1o Bonre. OcraHaBiuBasch Ha HOYEBKH, MHHYS TOpoO-
na Kazanb, Hiknuiit HoBropon, KoctpoMy u fApocnasis, kapaBaH MeJIEHHO
IPOBHTaeTCs |, N0Has 10 PrIOUHCKA, TOBUHYACH PYCIy PEKH, BHOBb IIOBO-

Puc. 5.2. Tax ¢ meuenue 08yx 8eK08 00CMABANCI YPANbCKUY MEMAnn
8 Ilemepbypz u Mockgy (kapmuna H.E. Penuna «bypaaxu na Bonzey)

pa4MBacT Ha I0r0-3amajl U yke K OCEHH aocTturaet I. Teepu. 3necs 3uMoBKa.
I'py3sl ¢ Cyn0B oMeINalOTCA B ClIEHANIbHbIE CKIA/Ibl CO CTPOTONH OXPAaHOM.

Hactynaer BecHa, Ha p. UycoBo# cHapsKaeTcsi HOBBIH KapaBaH, a Halll, O
KOTOpPOM Havasach pedb, IPOJODKAET CBOM ITyTh BBEPX IO NpUTOKY Bonru
p. TBepue U npoias ynoMsaHyTsIH paHee BrllIHEeBoOMOLKHIA KaHa, cCrrycKa-
€TCs1 BHU3 MO TeUeHHUI0 pekH Mctel. bepera p. Bonru Beitne PribuHcka u
p- TBepupl, BUAMMO, OBITH HACTONBKO YAOOHBI, YTO OypIaky Ha 3TOM y4acT-
ke 10 BeilnHero Bonoyka 3aMeHAI0TCS JIOMIAAbMH.

[lanee myTh KapaBaHa MPOXOAMT INIABHBEIM 00pa3oM yxke CaMOCILIIABOM.
[To Mcte oH BbixoauT B UnbMeHCKOE 03epo, a 3aTeEM — B BHITEKAIONIYIO U3
Hero peky BonxoB. Munys Hosropon, xapaBaH BbIxoguT Kk Jlagosxkckomy
o3epy 4 o [IpunanoxCckoMy KaHany JOCTHUracT HakoHell p. HeBbl.

I1yTe Menu U U3aenuid U3 Hee, KOTOpble POU3BOAMUIHCE B TO BpeMs Ha
3aBojax B [Ivickope 1 MoToBHIIMXE U AOCTaBISLIUChL B MOCKBY, ObL1 3HaYH-
TesbHO kopoue. Cyna ¢ 3THM rpy30M, LIeIIHE ONHAM KapaBaHOM C 4yCOB-
ckuM 1o Hmxaero Hosropoza, noBopaunBanu Ha p. OKy H, Uas BBEPX IO
HE, JoCTHrany 3a oAHy HaBurauuio p. Mockssl. TakuM sxe myTem nocraB-
JISUTHCH B LIeHTp Poccuu ToBaphl M ¢ YacTHBIX 3aBOJOB Ypana u [Ipuypans4,
npuHajuiexasiux JlemunoseiM U CrporaHoBeiM. HecnywaiiHo moatomy




B.H. Tarumes u npyrue uckanu 6onee KOPOTKUE BOJHBIE yTH U HE TOJIBKO
¢ p. Hycosoi Ha BepxHioro Kamy u Brrderny, Ho co IIITF030BaHHBIM mepe-
X0moM uepe3 Ypai ceBepHee [1].

Cnoco6 TpaHCIOPTHPOBKHU OOJBIINX I'PY30B 10 PEKaM C UCTOIb30BaHH-
eM (pU3NYEeCKOH CHIIBI JIIoJel ocTaBascs IMIaBHBIM B Poccuu 10 MosABIEHMs
CYJ0B ¢ MEXaHHYECKOH TAroH. B nossnenny Takux cynoB Gosbluas 3aciyra
npHHaUIeKHT nepMmsikaMm. B 1816 r. mactepoBeie [loxkeBckoro 3aBoma mo
gyepTexam U nox pykosoactsom B.H. Jlenucosa u I1.I. Co6oneBckoro mo-
cTpounu nepselil B Poccun konecHsli napoxon. B 1845 1. taxke nepserit
B Poccun mapoxos ¢ KienaHpIM JKeJNe3HBIM KOPITyCOM CO03ajl KPEenoCTHOM
ymenen [lerp Tumknn Ha CykcyHckoM 3aBozie. U eme onHa nmaMsaTHas Bexa.
B 1890 r. Ha MoToBuIMXHHCKOM 3aBojie B IlepMHU MpH CTPOUTENLCTBE I'H-
TaHTCKOTO MO TeM MepkaM OykcupHoro mapoxozga «Penmens xusa3bp Kocor-
CKHID» pycckui nzobpetaresns H.I. CnaBgaHOB BOepBbie B MUPOBOM HPAKTH-
Ke CyIOCTPOEHHsI IPUMEHMI H30OpETEHHBIN UM CIOCO0 CBAapKK MeTala.

HHTeHCHBHBIMH TEMIAMHU HadMHaeT pa3BuBarhcs B XIX B. cymocTpoe-
nHe 1 K koHLy XIX B. no Kame kypcuposaso yxe 275 napoxonos [7]. bonb-
IIOH BKJIAJ B Pa3BUTHE CYIOXOACTBa Ha KaMe BHEC B 3TOT nepUO NpeATIpU-
HuMarens H.B. Memkos. [Ipu Hem cTpounich HOBEIE Gosee COBEpIIEHHBIE
[apOXO/Bl, pa3BUBaACh TOPTOBIIs, POCIH HOBBIE TOposa Ha ee Oeperax. [To-
CJle peBONIOLUMH OH ObLT IpHUIVIAllleH B Ka4ecTBE KOHCyAbTaHTa B Hapkomar
nyTel coobimeHus.

Bo Bpems rpaxkaaHckoil BOHHBI oTcTynaBine u3 [lepmu Bodicka Koi-
Yaka MOJOXKIIH B yCThe p. HycOBOH 0KOJIO COTHM mapoxoAoB u Gapik. Io-
3ToMy (roT Ha Kame mpumiock BoccTaHaBinBarh 3aHoBo. U B 3TOM B
pasHbIe IOABI NPUHUMAIHN YYacTHE MOJITOPA AECATKA MEPMCKHX 3aBOIOB.
Ho ycnexu nepMmckux kopabiaecTpoureneii — 3To yke Bompoc apyroi. B
cepefiMHe MPOLIIOro CTojeTHs Ha cyga KaMckoro peyHoro mapoxonacTsa
npuxoauiock 20 % Bcex pedHsIx nepeBo3ok Poccuu. OCHOBHBIME Tpy-
3amMu ObUIH Jl€C, He(TENpOIYKTHl, pyla, MamuHbl. Heo6xoaumo nomquep-
KHYTb, YTO [IEPEBO3KAa I'Py30B BOJHBIM NyTeM ObLIa camol AeieBoi, noa-
TOMY IIHPOKO HCIONB30BAIMCh CMEIIAHHBIE IEPEBO3KH, KOI/A YacTh YTH
rpy3 LIEJT 110 XKEJE3HOHN Jopore, a 3aTeM — 1o peke. KpynHBIM nepeBanod-

HBIM ITyHKTOM OBLIT 1pH 3ToM Hail T. Ilepmb. Croma no xene3Hol fopore
npuOBIBal Tpy3 M3 pas3HBIX paioHOB Ypana u Cubupu u najee OH HIEN
B LieHTp Poccum no Kame, Bonre u npyrum BomHeIM nyTaM. BoTr kakue
conocraninenus ueH npusonsat H. Hyounet u B. CokosnoB B ynomsHyTo#
Boeitue kHure. [lepeBoska ogHoN ToHHBI 4yryHa u3 HagexnuHcka (Ceepa-
noBckas obacts) no Kyiorimesa (HpiHe 1. Camapa) 1o xKelle3HoH Jopore
cTout 63,4 py6., a c nepeBankoii B [lepmu Ha Bony — 29,14 py6., oqHo#H
TOHHBI ynoOpenui u3 bepesnukos no Cranuarpaga (ceituac Bomrorpanm)
COOTBETCTBEHHO 56,93 1 20,7 py6. ABTOpHI NOJYEPKHUBAIOT, YTO MITIOCOM
IPH 3TOM SBJISETCS Pa3rpy3Ka KeNe3HOAOpOKHOro Tpadcnopra. Ha Kame
U JApYTHX peKax MOSBHJIHCH BHICOKOCKOPOCTHBIE I'PY30BbIE Cyna, MpoAe-
JBIBABIINE B CYTKH BBepX N0 TedeHHUIo pexd 300 kM u BHU3 — 450. H BoT
0 KaKoM UHTepecHOM (haKTe MOXKHO MpovecTh B kHure B.M. Muxaiintoka
«T'opox moit Ilepmb» [16]. I'py3oBoii Tennoxon «KucnoBoack», morpy-
3uB 0oJee IByX THICSY TOHH TEXHHYECKOH COJIH, BBIIIEN U3 bepe3HUKOB
19 urons 1964 r., a 3 wutons npubsun B Jlenunrpan. CpaBHHUTE, yBaxKae-
MBIH 4HMTaTelb, ABE HABUTALMH C IPY30M YpPanbCKOIo MeTajula B Hadale
XVIII B. ¥ nBe HEJEMU NOYTH 10 TOMY € BOIHOMY NyTH B cepeanHe XX.

Co3nanue KaMckoro BogoxpaHHIHILA [IPHUBEIO K 00pa30BaHUIO MOAMO-
pa BOABI B YCTEBBIX y4acTKaXx MHOTHX MpHUTOKOB Kamel. BO3HHMKIM HOBBIE
TPaHCHOPTHBIE IYTH, 110 KOTOPBHIM, ITIaBHBIM 00pa3oM, MaJIOMEpPHBIE CyAa,
0COOEHHO 10 BHICOKOH BEIIHEH BOJE, CTANIH JOCTaBJIATH I'PY3bl BO MHOTHE
OYHKTHI, Haxodsmuecss U Ha npuTtokax Kawmsbi: Becnsine, Bumepe, Konge,
KocbBe, O6Be, Uycosoit, CeuiBe 1 apyrux (puc. 5.3). [lockoneky Gonblias
9acTh IPy30B HamnpaBisaCh B CEBEpHBIC PaHOHBI Kpasl, KAMCKHE PEUHUKH
BECHOM OCYILIECTBISIIM TaK Ha3blBaeMBIH CeBEpHBIH 3aB03. COTHH ThICAY
TOHH NPOAOBOJIBCTBHUS, TOPIOYEr0, CTPOUTENBHBIX MaTepHanoB H APYIHX
I'PY30B YCIIEBaJId OHH B 3TO BpeMs JOCTAaBUTH 110 HA3HAYECHHIO, JeNas HHO-
rJa 1mo ABa-TpU peiica. 3a HaBUranuio cyna KaMmckoro mapoxozncrtsa nepe-
BO3WIH 10 30 MJIH T pa3InyHBIX TPY30B.

Pa3BuBanocs u maccaxupckoe coobmenne. Boonyro rmage Kamer u
KaMCKHX BOJOXPAaHWIHUI CTalld pacceKaTb KpyNHble, OBICTPOXOIHBIE U
KoMdopTabenbHbIe Cy/la, HA KOTOPBIX MOKHO OBLIIO IpO€XaTh HE TOJIBKO HA
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Puc. 5.3. Cxema eoonwix nymeii [lepmckozo kpas

cesep a0 ComukaMcka, KpacHoBumepcka H UepaplHy, HO ¥ TOpaszio jajiee
Ha 10T 10 AcTtpaxanu, PoctoBa u Ha 3anan 10 Mockes! 1 JleHuHrpazna. A mo-
SIBUBIIMECS OBICTPOXOMHBIE Cyna, «PakeThbD Ha MOABOAHBIX KPBUIbAX, ObI-
CTPO JAOCTABJISIM IACCAXKUPOB CO CKOPOCTHIO M0€e3/1a KaK 110 IPHUTOPOAHBIM
MapuipyTam, Tak 1 nanee — 1o YaikoBckoro, bepe3HukoB.

[Toyemy ke BCe OTH AOCTHXKEHHS IO MCIONb30BaHHIO HAIIMX BOAHBIX
[yTeH M3NaraloTcs Kak MpoLIeAne, NouTH 3a0biThie? YBBI, A€HCTBUTEIb-
HO, MHOTO€ Y)xe 3a0bIBaeTcs, a MOJIOICXKH Yxe U He BepHurcs. [laccaxup-
CKH€ JIaiHepHI I1aBalOT TONBKO N0 TYPUCTHYECKHM MapupyTaM, «PakeTb»
PKaBEIOT Y IPHUYAJIOB.

Hey>xenn BoAHBIA TpaHCIOPT cTan Aopoxe Apyrux? OTBET Ha 3TOT BO-
IPOC MOTYT JIaTh TOJbKO DKOHOMHCTHI, 8 TAKXKE HalllHM XO3AHCTBEHHBIE PY-
KOBOJHUTEIH.

B 3akiio4eHHe ClieAyeT CKa3arhb, YTO M HAIEH pOCCHICKOH 3MMOH pekH
4acTO CIYXAaT YIOOHBIM TPaHCIIOPTHLIM IIyTEM, 0OCOOCHHO B paloOHax C Ie-
pecedyeHHbIM penbe(OM U PENKOH CEThIO HIIM MOJIHBIM OTCYTCTBHEM XKEIE3-
HBIX U IOCCEHHBIX J0por. BCIIOMHUTE pyCcCKyI0 HApOAHYIO NECHIO: «...BoT
MYHTCS TPOHKa N0YTOBas Mo Bonre-maryike 3UMOH. .. ».

5.3. Peky — UICTOUHUKH YKXNU3HHU

JItoboe mposiBNIEHHE XKU3HU Ha 3eMile HEBO3MOXKHO 0€3 y4yacTHs B HEM
Bonbl. Bona — 3T0 H3Hb, KONBIOENb JKHU3HH, KU3HEHHBIH COK 3eMiH, ca-
MO€ JIparolieHHOe COKpoBHIe. Tak OLIEHHBAIOT POJIb BOJIbI B HAILIEH JKU3HU
07K 3eMITH.

Kak MblI ye OTMETHIH, PEKH — ITIaBHBIA MCTOYHHK YIOBIIETBOPEHHUS 110~
TpebHOCTE# YenoBevyecTBa B MPECHOM Boje. DTH MOTPEOHOCTH CO BpeMe-
HeM Hu3MeHATca. Ha paHHed cTaguu 4enoBeuyeCcKOl MCTOpHH OHHM Orpa-
HUYHBAIKCH OYEHb MalbiMH 00BEMaMH M HE OTPaXAINCh HA BEJIHYMHE
peuHoro ctoka. Peskoe yBenuuenue BogonorpebieHns MPOH3OIIO ¢ pas-
BHTHEM OpOIIAEMOTO 3EMIIEACTTHS B paliOHaxX C 3aCyLIUIMBBIM KIuMaroM. B
XIX-XX BB. cTano pe3ko BO3pacTaTh NOTpeOIIEHNE BOABI A HYXH IpO-
MBILUIEHHOCTH. Ha 0/IHy TOHHY MPOMBIIIUIEHHOH MPOAYKIMH U3 PEK CTANU
U3BIMAThCS COTHH, THICSYH TOHH BoIbl. O4eHb KPYIHBIM BOAONOTpeOHTE-
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JIEM CTaJiM TETJIOBBIE M aTOMHBIE 3MeKTpocTaHuyd. Ho u cefuac B neaoM no
IUIAHETE IIaBHBIM BOJOMOTpeOHTENIeM SBISETCA OpOIliaeMoe 3eMIIeeiue.
Taxum 06pa3om, ypoBeHb BOAONOTPEOICHHUS B pa3sHbIX CTPAHaX H PETHOHAX
3aBHUCHUT KaK OT KJIMMAaTHYECKHUX YCIOBUM, TaK U CTENEHH IPOMBIIIIEHHOIO
pa3BUTHS.

PaccMoTpuM, kak OOCTOAT Aeia B 3TOM OTHOLIEHHH Ha TEPPHUTOPHH pas-
JIMYHBIX pe4HbiXx OacceitHoB Poccun. [Tomous B 3TOM MOXeT Tabi. 5.2, co-
CTaBJE€HHAsA 110 JaHHBIM MOHorpaguu A.M. YUepusesa u H.B. [Ipoxoposoit
«Bonuele pecypchl, HX HCMOb30BaHUE U oxpaHa» [27]. KoadduuueHT uc-
N0JIb30BaHUs PECYPCOB MOBEPXHOCTHBIX BOJ NPUBEAECH B 3TOM TabNHIE MO
OTHONIEHHIO K MHHUMAJIbHOM BOAHOCTH PEKH B JIMMHTHPYIOUIMHA 3UMHHIMA
nepuo.

Kak Buaum, x03¢hGhHLUHEHT MCMONb30BaHHs PECYpCOB MOBEPXHOCTHBIX
BOJ B OacceiiHe KaMbl 3HAYMTENIBHO MEHbIIIE, YeM 110 BceMy Gacceiiny Bon-
TH, U 3HAUUTEIBHO HMKE 110 CpaBHEHHUIO ¢ DacceriHamu pex Tobon u Ypan.
Cnenyer oHaKo OTMETHTb, YTO MMHMMaJbHas BOAHOCTh KaMbl M Ipyrux
PE€K, Ha KOTOPBIX BO3BEAEHBI 'MAPO3IEKTPOCTAHIMHI, 3HAYHTENIBHO YBEIIH-
YeHa BHYTPHUIOJOBBIM II€pepacrpe/ie/ieHHeM CTOKa BOAOXPaHHIIHINAMH.
Ecnu orHectn 06veM Bonozabopa no p. Kame x cpenHeil BenMunHe ecTe-
CTBEHHOIO CTOKa pekH 3a 3uMHHH ce3oH (XII-III), To koadduuuest uc-
NOJIb30BaHUS COCTaBHT OKonO 15 %. Yka3aHHbIe Bbillie aBTOPHI CYHTAIOT,
YTO 3KOJIOrMYEeCKH Oe30MacHbId OTOOp BOIBI U3 PEK HE IOJDKEH MPEBLIIIATE
25-40 % ycToH4YMBO#i BENTMYUHBI PEYHOTO CTOKA.

Tabnuua 5.2

Iloka3aTenu MCNOJIL30BAHUS CTOKA HEKOTOPLIX pek Poccniickoii
®enepanuu B 2000 1.

MUHHMATEHAS BOHOCT Obbem Kosguupent
Pexa PEKH B THMUTHPYIOLINH BON03a60pa, | HCTONBIOBAHMS BOTHBIX
3uMHHi Tiepron, MY/c wYe pecypcos, %
| Jon 365 187 51,2
leGaHL 1400 310 22,1
Tepex 947 176 18,6
lBonra 5180 693 13,4
Kama 2720 146 53 B
VYpan 101 53,9 53,6
Hpteiin 2820 85,7 3,04
ToGon 285 72,8 | 25,6

MuHuManbHas BOOHOCTD Ob6bem Kospduunent
Pexa peKH B IMMHTHPYIOLIHH BOO03abopa, | MCMONB30BaHMS BOOHEIX
3UMHUEA nepHoa, M>/c m¥/c pecypcos, %
Cesepnras JIBHHa 2100 32,3 1,54
CyxoHa 191 3,2 1,66
Brlvyerna 788 16,1 2,04
Ieuopa 2350 13,0 0,55
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Tpumeuanue: 3HaueHUs pacxoioB BOABI OKPYTIIEHE] 10 TPEX 3HAaYalHX UHPP

PaccmoTpuM aanee macmrtadel oTOOpa Boabl M3 pek [lepMckoro kpas,
noab3ysach nadusiMu [lepmckoro ¢pummana «TepputopransHOro GpoHaa uH-
¢opmMaunu No MPUPOJHBIM pecypcaM U OXpaHe OKpyxarwmen cpeast MIIP
Poccuu no [IpuBomkckoMy (enepanbHOMy okpyry» 3a 2009 r., a Taxke H3-
JAHUSMH FOCYIapCTBEHHOro BoHOro kaaacrpa (1967-1985 rr.).

CymmapHas BesqMuuHa 3abopa Boabl U3 pek [lepMckoro kpas cocTaBH-
na B 2009 r. 79,4 m*/c. Oxkono 95% 3Toro o6reMa COCTaBIAIOT 3aTpaThl Ha
NPOU3BOACTBEHHbIE HYX bl Ha X038HCTBEHHO-ITMTbEBBIE HYX/IbI PACXOAY-
ercsa okoio 4,5% u ocranbHbie 0,5% — Ha OpollieHHEe 3eMellb, CENbCKOX0-
39MCTBEHHOE BOAOCHAOKEHHE, MOJIepXaHHe MJacTOBOrO NaBJICHHUS B He-
GTAHBIX CKBOXHHAX M Apyrue. B aTu o6beMbl HCMOIb3yeMOH BOBI BOILLIH,
€CTECTBEHHO, JIMIIb T€ CBEJEHHS, KOTOPhIE YYUTBIBAIOTCS Ha BOI03a00PHBIX
coopyxeHusnx. Heoprann3zoBaHHbIH OTOOp BOABI MENIKMMH XO3AMCTBaMH H
OTJENBHBIMH TpaXJaHaMH, KaKk BHIMM, COCTaBIAE€T BEChbMA MalylO JOIO
¥ BpSLIL JIH MOXET MPHBECTH K 3aMETHOMY YBEJIMUCHHIO NPHBEICHHBIX 1aH-
HbIX. HeoO6x0oauMMo moauepkHyTh, 9YTO MIaBHBIM MOTPEOHUTENEM BOMBI SBIISA-
I0TCS [BE TEILIOBLIE MeKTpocTaHumk — JJo6psHckas u SiBuHckas ['POC,
MMEIOIUE MPAMOTOYHbIE CHCTEMBI OXJIAXKAEHHS BOAbI M 3a0MparollHe B
CBS3M C 3THM OKoJo 61 M*/c, uinn 82% Bcex 3arpar Ha MPOM3BOJCTBEHHBIC
HYXJIBI.




PaccMoTpuM K03(h(HUIIHEHT UCIOIH30BaHMUS PECYPCOB MOBEPXHOCTHBIX
BOJ Mo riaBHBIM pekaM [lepMmckoro xpas. Kak BuaHo u3 tabn. 5.3, Boasl
OONBIIMHCTBA TNABHBIX MPHUTOKOB KaMbl HCMOMB3YHOTCS B OYeHb MAaloM
KonuuecTBe. Pe3koe HCKIIoueHue cocTasnser p. SiiBa, roe kodp@uiineHT
HCMONIb30BaHMA €€ CTOKa 3HAYMTENbHO MPEBBIIAET AOMYCTUMBIE MPeeNbl.
Ecnu y4ectb, 94TO NMpakTH4YeCKH Bca 3a0upaemasi BOZAa, MOCIE MPOXOXKIe-
HuA depe3 TypOuHsl ' POC u oxnaaurensHoro 6acceiiHa B TOM ke pexume
cOpaceiBaeTcsa 00paTHO, TO MOXKHO 3aKJIHYHTh, YTO HA BOTHOCTH M PEXKHME
p. SliiBBI Takoi OTOOp BOABI CYIIECTBEHHO HE CKa3blBAETCA.

Hesbicok ko3duumeHT ucnonp3oBaHus cToka U p. Kamel B mpeaenax
[Mepmckoro kpas. OH 3HaYHUTENbHO MeHblIe K03 HUIHeHTa no dacceiny
Bonru, HO Bhlle, 4eM mo Bcemy BopocOopy Kamer (Tabm. 5.2). ITpu cospe-
MEHHOM Bof103a60pe, HO OTCYTCTBHH PETYIHPYIOLIETO BIUSAHUA JBYX BOJO-
XpaHMWIHIL 3TOT KoadduuneHT Ob11 Ob1 paBeH 16%.

Tabnuna 5.3

[Moka3aTe i MCNOJIL30BAHUSA CTOKA IVIABHBIX PeK
IMepMmckoro xkpas B 2009 r.

Cpeanuit pacxon Boabl 3a O6bem Koappuument
Pexa MCIIONb30BAaHHA BOAHBIX
nepuroa XII-1II, M¥/c Bopo3abopa, M¥/c N
pecypcos, %
Buiuepa 126 0,25 0,20
SlitBa 27,5 15,0 54,5
KoceBa 33,2 0,77 2,30
O6Ba 10,0 0,01 0,10
Uycosas 39,0 1,03 2,60
Tynsa 6,60 0,01 0,15
Kama 1120 79,4 7,09

Ipumeuanusa. 1. Pacxoasl BOABI 10 peYHBIM 0acCeHHaM BBIYHCIIEHEI C YIETOM
JOTIONTHUTEIBHOH MIPUTOYHOCTH C BOXOCOOPHOH TLTOMIAIN HUXKE
pacYeTHOro TMAPOIIOTUYECKOrO TIOCTA.

2. Tlo pexe KaMe pacxon Boabl Ha BEIXoie 3a peaensl [lepMcko-
To Kpas IpUHAT N0 TUAposioruueckoMy nocty Capanyi.
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5.4. LenuTtenbHas cua pek

pr,ZIHO MOJIHOCTBKD OLUCHHUTH 6H3FOTBOpHOC BJIMAHHE PC€K Ha HaleC
¢dbu3HyecKoe U TyUIeBHOE caMOYyBCTBHE, 310poBhe. Habmoneuue 3a He-
NPEPBIBHBIM ABHXCHHUEM Cprﬁ BOJbI BBI3BIBACT Yy 4YCIIOBCKA BOCIIOMH-
HaHHUA O l'IpO)KPITOﬁ XKKH3HH, HABOOAUT Ha CbPIHOCOCbCKPIe pa3sMbIIJICHMA,
OTBJIEKaeT OT KAKUX-TO HETaTUBHBIX BOCIIOMHUHAHHUH.

BoT Kkak BbIpa3ui cBOe COCTOSIHHE IPH BCTpede ¢ pekoi moaT Bnaaumup
ConoyxuH:

...Cemeii He bpocaro, 103bl He ToMaio,
He nopuy yeemos na npubpedsicnom nyzy,
Kyewunox ne pay u cmpexos ne cousaio:
Cuoioy u monuy na kpymom bepezy.
Ooun Ha 00uH ¢ 2nyOUHOI0 MPEBONHCHOU
C peunvim nenemarvem 0OUH HA OOUH...

O01wen3BecTHO, YTO NpeObIBAHUE HACAUHE C PEKOIt YHOCHT YCTaIOCTh,
NPOACHAET MBICIIH, NMOMOTaeT MepexuTh rope. BoT kak 3TO BeIpaxaroT
MO3THI.

IIpuoy k peke u oywy ycnoxoio,
Iywe ceemno ¢ pekoii HaeouHe.

Baaoumup [Jemuoos

Bam 00600urocy Hao bonvuo pexoi

Ha semperom nponzumenvrHom pacceeme,
Ilpudepoicusas eonocwi pykou,

I'1a0emv Ha 600y, 8ce 3abbi6 Ha caeme
Konuaromes 6ce cnoscnocmu mozoa,
Hu3zeoosmcs 0o camozo npocmozo...

Onez [Imumpues




....Kaowo nero unu yenyio
Cmpyu nackosoii pexu,
Byomo srcunxy 2onybyio
Hobpoti Hanunoi pyKu.
Vawibaroce — amo 3navum
VYnnvina ¢ 800oii 6eoa.
LLna u eéepuna: omHanH4um
Coin8a — manas-8ooa.

Huna Cyobomuna

Hepeaxo moqu oOpaiaroTess B MbICISAX K PEKe 3a MOMOLIBIO B Yachl
KAaKHX-TO JKHU3HEHHBIX TPYAHOCTEH M TpeBOr. BoT kak 3TO BeIpaXasl Halll
nepMckuii mosT Bnagumup Panxesny, obpamasce k Kame.

...Cmane 0ns meHs 00po2oio HcUsol,
O mom, umo MHOU He COeNaHo, HaNOMHU.
Ihaza mou Hanonuu cunesot,
H scusne moro —
O08udICEeHUEM HANOAHU!

Bonbimol ¢GH3MYeCKHH M AyIIEBHOH MOKOH MPHHOCHT, KOHEYHO, Ipe-
ObiBaHHe Ha Oepery pekH WM B JIOAKE Ha peKe ¢ YAOYKOH B pykax. Maio,
HaBepHOe, HaWJeTCs JIoNeH, KOTOpble CKaXyT, YTO Takas pblbanka — 3TO
TOJILKO MpOMBIce. [71aBHOE, 4TO BlIeYeT pblfaka K peKe, — 3TO CTPEMIIEHHE
NOoOBITH C HE HaeJHMHe, OTBJIEKAACh OT MOBCEAHEBHBIX 3a00T, OTIOXHYTb,
no000BaThCA BOCXOJOM COJIHLIA, MOCIYILATh IEHHE NTHL H, KOHEYHO, MO-
MBITATbCS U3JIOBHTH TY, 3ABETHYIO.

[IpekpaceH aKkTHBHbBIH OTObIX Ha Oepery pekH B JIETHHH COJIHEYHbIH
Jenb. Kynanue, nnaBaHue, 3aropaHue, HTPbI Ha MIECYAHOM IUISHKE — YTO MO-
XeT ObITh Jyuine? A Jydie MOXeT ObITh MYTEIIECTBHE 110 PEKE, TACCHBHOE
WM aKTHBHOE, JUTHTEJIbHOE HIH KOopoTkoe. Kak xopowio ObUI0 B HE TakHe
JaBHHE BpPeMeHa MOWTH Ha peYHOH BOK3al, KyNUTh OHJIET Ha Maccaxwup-
CKHI MapoXoX U COBEPIUHTh CIOKOHHYIO HHTEPECHYIO IMOE3AKY BBEPX IO
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Kame (nnm no Kamckomy BogoxpaHuiuiy ) Ao I. UepabIHH HITH IPOMYaThCA
B paccekaromein BoaHbl «Paketre» no r. YaiikoBckoro. MoxxHO ObLTO GBI
HaMHoro gaznee. FIMeHHO o TakoMm myTenecTBHH o Kame MeuTan nucarens
A.Il. Yexos. B nuceme O.JI. Kunnnep u3 Hepmu 23 urons 1902 1. oH nucan:
«Hano 661 HaM Kak-HHOYb HaHATH IUIS CBOETO CEMEMCTBA MAapPOXOAMK H I10-
exaTb He crnema B [lepMb 1 motoM obpatHo, U 3T0 Oblia Obl JaYHas XKH3Hb,
caMasi HacToslILas, Kakasi HaM U He cHUiach» [16].

[Toro6Horo Bua rmiaBaHue 1o pekaM HIH My TeLIeCTBHE MOKHO OTHECTH
K KaTerOpyH MaCCHBHBIX. B HacTosmee BpeMsl MOTYYHIH IIHPOKOE Pacipo-
CTpaHEHHE aKTUBHbIE OPMBbI MYTEIIECTBHH, CTPAHCTBHH MM KakK Terephb
roBOpAT, TypusMa. [lyTelecTBue, T.e. IECTBHE, CTPAHCTBHE MO Oeperam
PEK MJIM MJIaBaHMeE N0 PeKaM Ha IJIOTax, KaramapaHax M APYrHX IUiaBcpe-
CTBax — NMPEKPACHBIA BUI OTAbIXA. 32 KaXKIbIM [IOBOPOTOM PEKH IYTHHKAM
OTKPBIBAIOTCS OMH IEH3ax MmpekpacHee Ipyroro.

B IlepMckoM kpae BO3MOXHOCTEH AJIsi BOJHOTO TypH3Ma NPEeJ0CTaTo4-
HO. Peynoe 6orarcTBo — Hall IM1aBHBIHA TyPHCTHYECKHH NOTeHUHaN. XOPOLIOo
NYTEIECTBOBATh CEMbSMH, CIIABIAACH HA MJIOTAX 110 CMIOKOMHBIM U3BHITH-
cThiM pexkaM HHbBe 1 O6Be, CouiBe U Mpenn, Babixas apoMaT pa3HOLBEThA
JIYTOBBIX TPaB, ClIyLlas LIEJIKaHbE COJIOBbS H XKyXOKaHHE LIMeNIeH pH ocTa-
HOBKax Ha NMpUIIAHYBIIEMCs Oepeskke. bosee OnbITHBIX M aKTHBHBIX TYpPH-
CTOB /YT T'OpPHBIE PEKH. XOpOLIO Y)Ke U3BECTHA UM p. Bumepa xpacotamu
CKaJIbHO-TaeXXHbIX Oeperos, kamMHsAMHM ['oBopnuBbii 1 Bernan. Ouenp uH-
TepecHa MeH3a)kaMH CBOEH NOJIMHBI, 3HAaMEHHUTOH nemepoi J[MBbs, a Tak-
xe boraroit ucropuet pexa Konsa. Croput ¢ Buiiepoit mo »HBOIMUCHOCTH
CBOEH JI0JIMHBI ¥ BBICOTE OEPEroBbIX CKajl OKa MEHee H3BECTHas TypHUCTaM
p. bepe3osas — nmpuTok p. Konebl. MHTEpecHBI AJIs1 TYPHCTOB TOPHBIE PEKH
SliiBa n KocbBa — sieBble nnpuTokH Kambl. SiiBa CylTHT MHOTO OTKPBITHH 11
CIIENIC0JIOTOB — HCCllefoBaTeNel neuep. KpacotaMu ¢cBoeit J0IHHBI JaBHO
cnaBUTCs Ha BCKO Poccuio p. YycoBas ¢ ee 3HaMEHHTHIMH CKajlaMH — Goitna-
MH. BOJBIIOH NMONYIPHOCTBIO Y TYPHCTOB MOJB3YIOTCA U MpaBble TOPHbBIE
nputokn Uycosoi — KoliBa, YebBa, Brxkaii.

HacTosmmit TypH3M — 3TO HE TOJBKO OTABIX, YKPEIMJIEHHE 3I0pPOBbA,
HO M MOBHIIIEHHE KYJIBTYPBI, pacIIMpeHHe AHana3oHa Mo3HaHui. Xopoiuo




oTpaxkeHa 3Ta MbIcns KoHcTanTHHOM I[laycToBCckuM B ero «Myse nmanb-
HHUX CTPaHCTBHiD», Bxomsmei B nuka «Ilucema B myTu». ABTOp NHILET:
«...CKUTaHUs MPUOOPETAarOT 3HAYMTENILHBIA CBOH CMBICI, HACKHIAKOT HAC
MO3HAHUSAMH, OTKPBIBAIOT HAM KPacoTy 3€MJIM... H JAIOT TONYOK HAIeMy
BOOOpaxeH 0. JTO HENPEMEHHOE KaueCTBO BCEX NMyTelIEeCTBHH — obora-
1IaTh Y€I0BeKa OIPOMHOCTBIO U pazHo0oOpa3ueM 3HaHUM — eCTh CBOKCTBO,
npucyuiee cyactbio. CuacThbe 1aeTcs TOIBKO 3HaromuM. Uem Gonblie 3HaeT
YeJIOBEK, TEM pe3ue, CHIbHEE OH BHIHT I033HI0 3€MJIM TaM, I7I€ €€ HUKOIIa
HE HaleT 4eI0BeK, 00NagaomMi CKyTHBIMU 3HAHHIMHD.

[ToaToMy TypHCTY, OTIIPaBISAIOIIEMYCSl B ITyTh IO PEKE, KPalHe XeJa-
TENbHO W3YYMTh JIMTEPATypy IO NPHUPOAE, HCTOPHH, KYIbType MpHIETra-
olIel TeppUTOpUH. XOpOIIKM MOCOOHEM B 3TOM MOXET CIOYKHUTh KHUIa
npodeccopa [Tepmckoro rocynapcrseHHoro yausepcurera A.M. 3vipsHosa
[8]. ITone3Ho Takke O3HAKOMUTELCS C OCHOBHBIMH OCOOCHHOCTSIMH BOJHO-
IO peXKUMa PEKH, YIeCTh HH(OPMAIHIO IO THAPOIOIHYECKHUM IIPOTHO3aM C
TeM, 4T0OBI I1aBaHue ObLT0 60NIee MHTEPECHBIM H BaC HE BCTPETHIN HEIIPH-
SATHBIE HEO)KUIAHHOCTH.

Hasepnoe, uHTepecHo ObL10 OBl OPraHU30BaTh II0 MapIIpPyTaM IpEB-
HHX 3€MJIETIPOXO/ILIEB MY TEIIECTBUS HABCTPETY PEYHBIM ITOTOKaM, paboras
BECIIaMH, UITH TIpeBpamasich Ha OpICTpUHAX B OyprakoB. KakuM IpUATHBIM
cran OBl MOCJE 3TOTO MACCHBHBIN CIJIaB B 0OpaTHOM HAIIPaBICHHH.
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6. KAYECTBO PEMHbIX BOA4

Hem na 3emne nanumxa nyvwezo,
yem CmaKkaH X0A00HOU YUCmou 600bl.

Bacunuii Ileckoe

Uncras Boga — 4TO 3TO Takoe? JTO TUCTHIUIMpOBaHHAs BOAA, T.€. OYH-
LIEHHAas OT Bcex NpuMeceit? OT1o npo Hee nodT JleoHua MapThIHOB HaIu-
call, 4To «...OHa OnucTana, CTOJb YHCTA, YTO — HA HANUTHLCS, HH YMBITHCS.
B Hamiem jxe npeAcTaBICHHMH YHCTas BOAA — 3TO BOIA, KOTOpas, MPOHIsA
yepe3 TONILY TTOYB M TOPHBIX NOpof, BoOpana B cebs HeoOXoauMble MUHE-
panbl, OYHCTHIIACH OT MEXaHHYECKUX NpUMecei U BHIIIIA BHOBL Ha Oeblit
CBET XOJIOAHOM POAHHUKOBOM CTpyeH.

Kax nucan nost Bnagumup Conoyxus:

... Bvigaem, umo 800wl yx00ssm myoa,
['0e Hemy Hu céema, Hu connya, HU Tb0q,
I'0e enuna nnomuee, a KamHu ynopHet,
Kyoa ne 0oxo0sm OpegecHule KOPHU...
..M gom unoz0a s3mu memtoie 8006t
Tockys no connyy, uoym Ha c80600y!
Becenas cmpyiixa, packonomulii KAMeHb,
H nviom amy 600y 2opcmsimu, pykamu...

Onnaxo pomHHMKOBas BOAA B NMHTAHWM PEK COCTABISET JIMIUb YacTh ee
o61I€ero CToKa, U pedHasi BOIa MOXET OTIIMYAThCS M U3OBITOYHBIM KOIH4e-
CTBOM II0JIE3HBIX BEIIECTB, 8 HEPEAKO U HAITMYHEM BpEAHBIX. B CBs3H ¢ 3THM
U HCTIONIB3YeTCsl IOHATUE — Kauyecmeo 600bl. IIOHATHE 3TO B 3HAYUTEIBHON
CTENIEHN OTHOCUTENBHOE, TAK KAK OHO ONpeeseT IPUTOIHOCTh BOIBI JUIs
KOHKPETHOTO Bofionons3oBanus. Hac uaTepecyer Bona, npuronHas s nu-
ThEBBIX IIEJIEH.

Cnenyer oroBOpMThCS, YTO Ka4eCTBO IHUTHEBOM BOABI B peKax He B
MEHBIIEH, a MOXET ObITh, B OobILeH CTeNEeHU onpeaensercs ee 6akrepu-




OJIOTHYECKHMHU CBOHMCTBaMH, HO PAaCCMOTpPEHHUE UX MPEACTaBIAET OTAEb-
HYI0 CIIEUHaNbHYIO 3a/a4y. 31eChb Mbl OTPAaHHYUMCS THAPOXHUMHYECKUMH
BOINPOCaMH.

[Mpuponnas Boga — MpeKpacHbI pacTBOPUTEIND, IPEACTABIAOMWINHN co00i
C1a0blit ANEKTPOITUT, paCIIEIUISAIOINACS MPH KOHTAKTe ¢ pa3JIMYHBIMH Belle-
crBaMu 1o ypaBHeHuto H20 < H*+OH™, xoTopoe XxapakTepusyeT uoHnHoe
pasHosecue 600bl. COCTOSIHUE 3TOTO PABHOBECUS OTpaxkaeT BOAOPOIHBIHA MO-
kazarens pH, npencraenstomuii coboit goraprdM KOHLUEHTpaLUH BOAOPOLI-
HBIX HOHOB (MOJIB/JT), B3ATBIH ¢ 0OpaTHBIM 3HaKoM: pH= -lg [H'].

Benuunna pH oTpaxaer KHUCIOTHYIO HIJIM IIEJOYHYH) PEaKIHIO BOJIBI.
Benuuuna pH = 7 xapakrepusyer HeWrpansHyto, pH>7 — menodnywo u
pH<7 — kucnywo peakuuto cpeasl.

CyMmmapHoe coiepkaHHe B BOAE PacTBOPEHHBIX HEOPraHMYECKHX Be-
mecTB (KOHUEHTpALHUsA cojieid) Ha3plBAIOT MuUHepanusayuei WIH COoneHO-
CcMbio 800bl U BEIPAXKAIOT OOBIYHO B MI/JI, T/J1 HJIH OTHOCHTEJIBHBIMU €IHHH-
uamu (%, %o). Boapl ¢ MuHepanu3anueit MeHee 1 MI/i OTHOCAT K KaTETOPHH
HPECHBIX.

K 4Hcy IaBHBIX MOHOB COJIEH, HAXOOALIMXCSH B MPHPOIHBIX BOAAX,
OTHOCATCS OTPUUATENBHO 3apsicerHble anuonst HCO,” — runpokapbonar-
Hbiit, SO4% — cynbdarublit, Cl” — XTOpHIHBIA M MOJOKHUTEIBHO 3apsiKeH-
Hble KaTHoHbl kanbuusa Ca?', maruua Mg*, narpus Na' u kanua K*. Bce
IPHPOIHBIE BOJBI ACNATCA MO MpPeodyafaronieMy aHHOHY Ha TPU Kidcca:
rUIpOKapOOHATHBIM, CYTb(AaTHBIN U XJIOPHAHBIH, a MO NMpeodagarmemMy
KaTHOHY — Ha TPH 2pynnbl: KaJbIMEBYI0, MAarHUEBYIO U HaTpHEBYH0. bob-
1ast YaCTh PEYHBIX BOJ OTHOCUTCA K THAPOKapOOHATHOMY KJIacCy U Kajb-
LIUEBOM CpyIIIe.

CyMmmapHas KOHUEHTpauus Haubojee pacnpoCTpaHEHHBIX KaTHOHOB
Ca* u Mg?" Ha3biBaeTCs o0wel dcecmkocmuio 600vl. B Halueit ctpaHe
kecTKocTh Boabl (XK.B.) BbIpakaeTcss CyMMOM MHJIMTPaMM-3KBHBaJICH-
TOB MOHOB KalbLiMsg M MarHus, COACPXALIUXCA B OZHOM JIHTPE BOMBI;
1 Mr-3kB. orsedaetr copepkanuio 20,04 mr/n Ca** wnum 12,16 mr/n Mg?*.
Paznnuaror obwyyro ocecmkocms (oOliee KOJMHYECTBO COAEPIKAIIMXCS
B BOJE KalbLIUA U MAarHus), YCMmpaHumyio, XapaKTepH3yIOIlyl CTeNneHb

11

yMeHbIIeHHs JX.B. IpH JUIMTENBHOM €€ KUISYEHHH, H HOCMOSIHHYIO, OCTa-
IOLIYIOCS NOcye BhIMaaeHUs KapOOHATHBIX CoJieil B pe3yJbTaTe KUIIAYEHUA
BOABIL. B 3aBHCHMOCTH OT 001IEH XKECTKOCTH pa3inyaroT BOAY: OYEHb Msr-
Kyl0, MATKYIO, YMEPEHHO KECTKYIO, KECTKYI0 U O4eHb xeCTKyw. Komu-
YEeCTBEHHbIE KPUTEPHHU BBIACICHHSA 3THUX TPy OMPEACISIOTCA rocynap-
CTBEHHBIMH CTaHIapTaMH.

B pednsIx BOAax coaepkarcs U pacTBOPEHHBIE 2a3zbl. Hanbonee pacrpo-
CTpaHeHbl U3 HUX kuciopoa O,, asor N, nuokcuna yrmepona CO,, ceposo-
nopon H,S. Ioctynator onu B Bofy Kak M3 aTMochephl, Tak H B IpoLiecce
AKHU3HEACATEIBHOCTH PACTEHHH U NMPU pa3lIoKEHHH B BOAE OPraHHYECKOTO
BEIIECTBA.

PacTBOpsIOTCS B NpUPONHON BOIE U OuUOozeHHble Geuyecmed — TIPOLYKT
AKHU3HEACATEIBHOCTH Opranu3MoB (a3ot N, docdop P, kpemuuii Si), a tak-
e OPraHUYECKHUE BEIIECTBA: YIVIEBOAbI, OCIKH, IPOMYKThl UX pa3JIOXKEHHs
U Ip. OTU BElIECTBa Majl0 BIMAIOT Ha OOy MHHEPaJU3allHio BOIBI, HO
UTPaoT OTPOMHYIO POJIb B XKU3HEAEATENILHOCTH BOIHBIX OPraHH3MOB.

Conepxarcsi B IPUPOAHBIX BOJAX M MHKPO3JIEMEHTBbI, K KOTOPBIM OT-
HOCAT BEIIECTBAa, HaXOMAILIHECH B MaJiblX KoludecTBax (Menee 1 mr/n).
Hawubonee pacnpocrpanensl u3 Hux 6pom Br, #on I, ¢rop F, nutwii Li, 6a-
puit Ba, a Taxoke «Tskelnble» MeTallabl — HUKelb Ni, HHHK Zn, kobGansT Co,
menp Cu, kanmuit Cd, ceunen Pb, pryts Hg 1 ap.

B coBpeMeHHY10 310Xy I'HAPOXHMHYECKHH COCTaB PeYHbIX BOJ ONpee-
JIS€TCs HE TOJNBKO MPUPONHBIMHU (DaKTOpPaMH, HO M BCe BO3pacTaroliei ne-
ATENBHOCTHIO YeJIOBEKa (MJIM aHTPONOTeHHbIMH (akTopaMHu). PaccMOTpum
HX OTHENBHO, IPUMEHHTENBHO K TeppuTopuu IlepMckoro kpas.

6.1. UccnenqoBaHua npupoaHbIX pakTopoB
¢opMupoBaHMA KaueCcTBa pe4YHbIX BOA

XHMHYECKHEe BEIIECTBA MOCTYNAIOT B PeKH, INIaBHBIM 00pa3oM, ¢ Boja-
MH, CTEKaIOIKMHU ¢ ux 6accetHoB. CTeKaHHe 3TO, UIIH CTOK BOJIbI, OCYIIECT-
BIISIETCS, KAK OTMEUEHO B pazfielie 2.5, pa3HbIMH MYTAMH U C pa3HOH CKOpO-
cThi0. [Ipexne Bcero, Boa HachllIaeTCs CONSMH, CTeKas M0 MOBEPXHOCTH




HOYBBI, @ TAK)KE BHYTPH IIOYBEHHOTO MOKPOBA. A TaK KakK pacupenelieHHue
NOYB [0 TEPPUTOPHUH XAPAKTEPU3YETCS MPOSBIECHUEM reorpaduueckoit 30-
HaJbHOCTH, TO 3Ta 30HAJILHOCTD, @ B TOPax BBHICOTHAS MOSCHOCTb, OTpaXa-
€TCS B HEKOTOPOM CTENEHH H B XUMHYECKOM COCTaBE pPeYHbIX BoA. B To
)K€ BPEMS TPYHTOBBIE BOJIbI, CTCKAIOIIUE 10 OTHOCUTENBHBIM BOIOYIIOpaM,
a TaKXKe U3 IIOCTOAHHBIX BOJOHOCHBIX TOPH30HTOB, YaCTO XapaKTEPHU3YIOT-
Csl a30HAIbLHBIM pacCHpeNcICHUEM, CBSA3aHHBIM C a30HANBHOCTBIO COCTABA
JPEHUPYEMBIX pEKaMH TOpHBIX nopoA. [locnenuue oTnuyaoTcs oOLIYHO H
Oonblueit MUHepanu3alue.

MCTOYHHKOM NOCTYIUIEHUSt XHMUYECKHX BELIECTB B PEYHBIE BOJBI SABIIS-
eTcs M aTMocdepa. ITH BEIIECTBA U3 aTMOCOEPHI OCTYNAIOT Ha OBEPX-
HOCTb peyHOro 6acceiHa Kak BMecTe ¢ aTMOCHEPHBIMH OCaIKaMH, Tak U B
BHJIE CYyXOro ocakaeHus. K uucity ectecTBEHHBIX MpOLECCOB, HACHIINIAKD-
IUX aTMOC(EPY XMMHUYECKUMH BELIECTBAMH, OTHOCATCS BYJKaHH3M, pas-
BEBaHME U MEPEHOC BETPOM MBLUIM U MEIIKOTO IeCKa (ecyanble Oypu) u 1p.

B npocTpaHCTBEHHOM pacHpeneNeHHH XUMHYECKOTO COCTaBa PEYHBIX
BOJ MpPOSIBIISAIOTCS YEPTHI 30HANBHOCTH. [lepBas rugpoxuMuueckas Kapra
CCCP 6bina cocraBnena O.A.AnexkunbiM. Haubonee neTanbHO Hccneno-
BaHHC THOPOXHUMHYECKHX OCOOeHHOcTel pek IlepMmckoro kpas ObLIo He-
3aBHCHMMO BBLITIOIHEHO IByMsl OpraHu3auusMu: [lepMckuM rocyaapctseH-
HeiM yHusepcuteroM (I1I'Y), a mns pex Cpeanero Ypana (B ToM uucie u
[lepMckoro kpas) — YpajbCKUM YNpPaBIE€HHEM THAPOMETEOPOIOTHYECKOM
cinyx6b1 CCCP (YpYTMC). PaccMOTpHM KpaTKo pe3ynsTaTsl TEX H APYTHX
UCCIENOBAHUH.

6.1.1. Uccaenosanusa IIry

JleTanbHOMY M3y4YEHHIO THAPOXMMHH DPa3jM4YHBIX BOIHBIX OOBEKTOB
MOCBATHII MHOTHE Tofibl mpodeccop [lepMckoro rocynapCTBeHHOro YHH-
sepcutera (I1I'Y) I'A.MakcumoBuu. Hanbonee nonHo ero uccneqoBaHms
B JTOH 0o0OnacTu u3noxkeHsl B Monorpaduu [14]. Onnako eme B 1942 1.
I.A.MakcumMOBHY, IPUMEHHTEIBHO K PEYHBIM BOZIAM, BBEII IOHATHE 2UOPO-
xumuyeckas gayus, N0 KOTOPOH MOApPa3syMEBAETCS TAKOM y4acTOK pycna,
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BOJbI KOTOPOTO Ha BCEM MPOTSXKEHUH XapaKTEPU3YHOTCS ONHHAKOBBIMH I'H-
JAPOXMMHYECKAMHU CBOMCTBAaMH, ONPEIEINAIOLIMMHCS 110 Pe0OnafaHuio ox-
HHX PaCTBOPEHHBIX BEILECTB (MOHOB, KOJIOUJIOB).

Bonee 06CTOATENBLHO OCOOEHHOCTH NMPOCTPAHCTBEHHOH H3MEHYHMBOCTH
THAPOXMMHM PEYHBIX BOI OCBELIEHBI B YKa3aHHOH MOHOrpaduu Ha NpH-
mepe Tepputopuu IlepMckoro Kpasi, Ha OCHOBE 4ero Oblia cocTaBieHa (B
1945 r.) ruapoxuMuyeckas kapTa. OIHaKko OrpaHHYEHHOE YUCTIO HCXOIHBIX
JAHHBIX HE [O3BOJIMIIO aBTOPY BBISABHTH OCOOCHHOCTH H3MEHEHHS XUMHUYe-
CKOI'O COCTaBa PEYHbIX BOI B TEYEHHE roa.

[To3guee yuenukamu I'.A.MakcuMoBHYa ObLIa 1aHa AeTalbHas XapakTe-
PHMCTHKA XMMHYECKOTO COCTaBa M MHHEPaIM3allui pedHbIX Bo [lepmckoro
kpas [13]. CocraBneHa 1 HoBast THIPOXHMMHYECKas KapTa [lepMcKoro kpas,
OTpaXkarolas XMMH3M PEYHBIX BOJ B NEPHON Mexcenu. [lns ee cocTasie-
HHS UCTIONB30BaHO Oonee 2500 aHanu30B, BHINONHEHHBIX 1abOpaTOpUAMHU
[TepMmckoro rocyHuBepcHTeTa M [1epMCKOro MOTMTEXHUYECKOTO HHCTHTYTA,
a TaK)Ke pe3yJIbTaToB aHANIM3a, ONyOIMKOBaHHBIX B THAPOJIOTHYCCKUX €XeE-
FOIHHMKAX THIPOMETEOCITYKOBI.

[lo pesynsraram 3THx aHanu3oB E.A. Jlymnukoseim, E.A. KpoTosoii 1
[T, KuaxkoBoil BELAENEHBI YETHIPE THMAPOXHMHYECKHE MPOBUHLMH, CEMb
obnacreit u Tpu paiiona (puc.6.1). [lpuBenem nanee ux KpaTkylo XapakTe-
PUCTHUKY.

L. IlIposunyus npeobnadanus zuopokapOOHamHO-KpeMHeE3IEMHBIX
¢ayuin. TuapokapOOHATHO-KpEMHE3EMHbIE (allMd XapaKTEepHbl A
BepxoBHii pek Bumepsl, KocsBrl # KoiiBbl, TOIHHBI KOTOPBIX BPE3aHBI
B IOPOJABI OPIOBHKA U cHypa. bonblioe KOIMMYeCTBO OCAAKOB, BBICO-
KHE MOIYJIH CTOKa U BECbMa aKTUBHBIH BOJOOOMEH 00yCIOBHIN MalyIo
MHHEpaNIN3allMi0 pedHbix BOA U mnpeobnaganue B wux HCO, u SiO,.
Ha yuacTkax nepecedeHHsi peKaMH KapCTYIOIIMXCA Mopox B OacceiHe
p.Buuepsl MuHepanu3auus Boxsl BoipacTaeT ot 30-60 a0 117-140 mr/n
M OHA MEPEXOAMT B THAPOKapOOHATHO-KanbLMEBYIO (auuio. B Bomax
6acceiina p. Koiiesl nossisercs noun SO 2.

CBejieHUs O KOIMYECTBEHHOM COIEpP>KaHHH OCHOBHBIX HOHOB B PEYHBIX
BOJAX BbIJCIECHHBIX TEPPUTOPHI MpUBEACHBI B Tabm. 6.1.
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Puc. 6.1. Xumuueckuii cocmas u munepanusayus peunvix 600 [13]

Tabauna 6.1

ConepixxaHue OCHOBHBIX HOHOB B PeYHBIX BOAAX
Ilepmckoro kpas [13]

T H
SPPHTOPHA Cozxepxanne HOHOB, MI/1
(puc.6.1)
£
g a
E g g | HCo, Noks cr Ca* | Mg® | Na*  Na#K' | SiO,
= (=] <
= [=] =7
I 17-36 0-10 0-1 2-8 1-3 - 1-12 7-18
11 1 12-150 5-18 0-7 5-45 2-7 0,5-16 - 3-24
11 2 100-384 | 10-71 1 3-7 24-86 2-80 4-42 . 3-8
m | 3 162229 | 79-126 | 12-18 | 32129 | 1240 | 931 - 13
I 4| 55214 | 22120 | 614 | 22106 | 29 | 615 1735
vV |5 92-110 | 517 03 | 1821 46 - 21
V|6 251-378 | 512 | 414 | 1564 | 1527 | 1538 | -
v {7 232-402 | 16-178 2-28 54-120 10-21 2-35
Al oeos | 258 | esesy | B4 ||| |
I | 170-280 |221-1009 | 6-18 128-436 | 23-36 0-13 | - -

11. ITposunyun npeobnadanun zudpoKapoGOHAMHO-KAIbUUEBLIX 2UODO-
Xumuueckux ¢payuii. 3aHUMaeT CPEHIOK YacTh TeueHus p. Buiepsl, Bep-
XoBbs pek Konssl, 5136861 U KochBBI, peku YcbBa, BunbBa, Koiia u cpennuit
y4acTok TedeHus p. UycoBoi.

Jns npoBHHLIMM XapakTepHo npeobnananue nonos HCO, u Ca*, uto
00BsACHAETCA IIIUPOKUM PACIPOCTPAHEHHEM H3BECTHAKOB.

IMo TperheMy KOMHOHEHTY ruapodanvd U CTEMEHH MHHEPaIU3aLUH
PEYHBIX BOA B MPOBHUHIIMH BHIAEIEHBI ABE MMIPOXHUMHUYECKHUE 00IaCTH.

1. Obrnacme npeobnadanus 2uOpOKAPOOHAMHO-KANLYUEBO-KPEMHEIEM-
Hulx ¢hayuil. BonbIoe KONMMYECTBO BBIMAMAOIIMX OCAAKOB, CHIJIbHAS pac-
YIEHEHHOCTh penbeda, TPEIUHOBATOCTh MOPON U KapCTOBBIE SIBICHHUS B
KapOOHATHBIX MOPOIAX C HHTEHCHBHBIM BOTOOOMEHOM 00YCIIOBIHBAIOT HE-
BBICOKYIO MHUHEpaNn3auui pedssix Box (100-200 mr/m).

2. O6nacms npeobradanusn 2uOpoKaApOOHAMHO-KANbYUEBO-CYNbDAMHbBIX
¢hayuil pacnionaraeTcs B KOKHOW dacTH nmpoBuHUMH [I, oXBaThIBaeT MpUTO-
k4 p.UycoBoii B ee cpenHeM TeueHHH. 3lech mpeobnanaeT HU3KOTOPHBIiH
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penbed, armocdepHble 0CanKu H pEYHOH CTOK MEHbIIIE, HO YBEIMYUBAETCS
NOA3EMHBIN CTOK B KapCTOBBIX paioHax. B TeueHnue Bcero roma npeobnana-
€T THApOKapOOHATHO-KaNbLIHEBO-CyIb(aTHas arus.

I11. IIposunyua npeoonadanus 2udpoxapoOHAMHO-KANbYUESHIX U 2U-
opo-kapbonamuo-cyishamusix bauui pacnonoxeHa B mpeaenax Ilpen-
YPanbCKOro nNporu6a U 4acTuuHo Y GPUMCKOTO IIIaTo ¢ YBaJIHCTO-PaBHUHHBIM
penbedom 1 BeicoTamu 10 350-380 M. 3nechk pacnonararoTcs CpeiHUe U HHX-
HHe ydacTku pek Konea, Bumepa, f3bBa, fitBa, Kocssa, Uycosas u Cruisa
(puc.6.1). B 3TOH IpOBUHIMY BBIIENCHBI THAPOXUMUYECKHE ob6nacTi 3 u 4.

3. Obnacmb npeobnadanus 2udpoKapbOHAMHO-KANbYUEBO-CYbHAMHbBIX
peurblx 600 ¢ MUHepanu3zaruei 200-500 Mr/i1, pacnono)xeHHas Ha I0ro-Boc-
TOKe MpOBUHLMU. 3aech p. CbinBa Ha ydactke CykcyH-Kuuiepts npuHuMa-
€T psiJl IPUTOKOB, COAEPIKAILHX CYNIb(haTHbIE BOIBI C MOBBIIICHHOW MHHEPa-
IM3alued BCIEACTBUE Pa3BUTHUs 1O BOCTOYHOMY Gopty YduMckoro ysana
Cynb(aTHBIX OTIOKEHHUH.

4. Obnacme npeobradanus 2udpoKapbOHAMHO-KANbYUEBO-CYIbPAMHBLX
u 2udpokapboHamHo-cy1b@damno-kanbyuesvlx gayuii ¢ MAHEpAIU3aLMei
Boa 200-500 Mr/n 3aHUMaeT OCHOBHYIO YacThb npoBuHuuu I11. dopmuposa-
HHE XMMHYECKOI'0 COCTaBa BOA IPOUCXOAUT B OCHOBHOM 32 CUET 3HAYUTEIb-
HOM 3arMIICOBaHHOCTH TEPPUTEHHBIX MEPMCKHX OTIOKEHHI U OIU3KOro 3a-
nerauus runcos KyHrypckoro sipyca.

1V, Ilposunyua npeobnadanus 2uopokapooHamMHO-KaRbUUEsbIX (a-
Wil 3aHAMAET BCIO 3alaIHYI0 PaBHHHHYIO 4acTh [lepMckoro kpas, pacuie-
HEHHYI0 fonuHaMu p. Kamel U ee mputokoB. B oTinuuue ot mpeablaynmx
NPOBUHLMH 3[eCh sp4e MUPOTHas 30HaIbHOCTh. KonmudecTBo atMocgep-
HBIX OCAJKOB U BOJOHOCHOCTb PEK YMEHBIIAIOTCS C CeBepa Ha IoT, YTO OT-
paxaercsi Ha COCTaBe U MUHepaJlM3allii PEeYHBIX BOA. B cBA3M ¢ 3TM 31€CH
BBIJIC/ICHBI TPU THAPOXUMHUUYECKHE obnacTu: 5,6 u 7.

5. Obracms npeobnadanus cudpoxkapbOHAMHO-KANbYUEBO-KPEMHE3EM-
Hblx ayuii ¢ MuHepanusanuei Box 100-200 mr/n. Peku ceBepa Kpasi TEKyT
CpelH Majico30MCKHX MOPOA, NEPEKPHITHIX NECYaHO-TIIHHUCTHIMH YEeTBEP-
TUYHBIMH OTIOKEHHAMH. BricOKas 3a/leCeHHOCTh U 3HaUUTeNbHas 3a6o1o-
YEHHOCTH CIOCOOCTBYIOT npeobnananuio B peunsix Bogax HCO, ,Ca® u
SiO,. Beixosl ITyOMHHBIX TOA3EMHBIX BOJ YBENHYHBAIOT COACPKAHUE B
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aux Cl” u Na*. B pesynbrare popMupytoTcsi rHaApoKkapOOHaTHO-KaIbLIHEBO-
XJIOPHJIHBIE ¥ THAPOKapOOHATHO-XJIOpUIHO-HAaTpUueBble danuu (pexu Jly-
mbs1, CeB.UepHOBKa U 1p.).

6. Obnacms npeobradanus 2udpoxapOOHAMHO-KANbYUEBO-HAMPUEBIX
¢hayuii 3anumaeT Gaccelinsl pek Koca, Konnac, UnbBa, O6Ba u ap. ¢ MuHe-
panusauueii Bog 200-500 mr/n. Hapsiny ¢ ocHOBHOH (harvel 31ech BCTpe-
yaeTCcs ¥ MMIpOoKapOOHATHO-KaNbIMEBO-Maruuesas. Teppuropus crnoxeHa
NeCYaHO-TJIMHUCTHIMH MPEUMYILECTBEHHO YE€TBEPTUYHBIMU OTIIOKECHHUSIMH.
[ToBsIlIEHHOE COEPXKaHUE B BOJAX HATPUS aBTOPbI 0OBSCHSIOT KATHOHHBIM
OOMEHOM HX C INIMHUCTHIMH MOPOJAMH.

7. Obracme npeobnadarnus 2uOpoKapbOHaAMHO-KATbYUEBO-CYNbDaAMHbIX
u 2u0poxapboHamuo-cynbghammo-Kanbyuesslx ayuii 3AHAMAET KKHYIO Jie-
BOOEPEKHYIO YaCTh MPOBHHIIMHU, 3aHATOH, IMaBHbIM 00pa3om, Tyl1BUHCKOH
BO3BBILLIEHHOCTHIO C MaKCUMaJbHBIMU BeicoTaMu 400-450 M. Munepanusa-
uus Boabl B pekax (babka, Tynsa, Caiirarka, Byii, [Iu3p u ap.) xonebnercs
B npeznenax 300-1000 mr/n, yto oGycnoeiaeHo Goaee CyXuM KIMMaroM H
IIMPOKUM pacrpoCTpaHEHHEM BEPXHENEPMCKHX TEPPUTCHHBIX HEPEKO 3a-
TMIICOBaHHBIX OTJIOKECHHUH.

Kak BugHO u3 puc. 6.1, Ha rpanune nposuHuui III u IV rononaurensno
BBIIEJICHBI YeThIpe THIPOXUMUYECKUX paiioHa (A, b, B u I'), uto 06bscHs-
eTCsl mpeolagaHueM 31ech Ha XUMHU3M BOJI BIIUSTHUS JIUTOJIOTUH NEPMCKOH
CHCTEMBI, @ TaK)Ke BO3MOXXHBIM MOATOKOM INTyOMHHBIX MHHEPAIH30BAHHBIX
BOJI WJIH 3arpsI3HEHUEM IMPOMCTOKaMHU.

A. Paifon npeoGnagaHusi XJIOPUIHO-HATPUEBO-THAPOKapOOHaTHBIX (a-
Mt 3anuMaeT GacceiiH p. Bumepka Ha ceBepe [lepMckoro kpast (Ha puc.6.1
OykBa A mpakTHYeCKH He BHIHA). Beicokas MuHepanuzamnus Box (500-1000
MTI/11) OOBSACHSETCS MUTAHUEM UX COJIEHBIMH UCTOYHHUKAMH.

b. Paiion mpeoGnagaHusi ruapokapOOHaTHO-XJIOPHIHO-HAaTPHEBBIX (a-
uii ¢ MuHepanu3sanuei peunbix Box 200-500 MI/n pacnonokeH B HU30BbAX
pex Bumepa u fI3bBa, a Takxke 3aHuMaeT 6accernbl [yxo# Bunessl, bopo-
BOM, YCOJIKH, 3bIpSIHKU. XUMHUUYECKUI COCTAB ONpEAENseTCs BO MHOTOM BhI-
IIeJa4MBaHHEM COJISIHBIX 3alIeXkeH, a TAKXKe 3arpsI3HEHUEM IIPOMCTOKaMH.

B. Paiion mnpeobnamanus cyiabpaTHO-THAPOKapOOHATHO-KajbLIUeE-
BeIX (amuit B HU30BbAX pek SiBel u KockBel ¢ MHHepanu3auMed Box
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200-500 Mr/n BblAENEH IMTaBHBIM OOpa3soM B CBA3H CO CIYCKOM B PEKH
NPOMCTOKOB M IIAXTHBIX BOJ KH3€10BCKOro MpOMBILLIIEHHOTO paiioHa.

I'. Palion npeobnafanus cynbhaTHO-KaJbLHEBO-THIPOKAPOOHATHEIX M
cynb(aTHO-THAPOKapOOHATHO-KABLMEBBIX (QAlMi C LIMPOKHM pPacrpo-
CTpaHEHHEM KapCTOBBIX npoueccoB. Boasl pek Ilonasna, Upens, Kynryp,
Knmeprka U Ipyrux B MeXEHb XapaKTEPHU3YIOTCS CYJb(PaTrHO-KalbIHEBO-
ruipokapboHaTHOH Qarmer ¢ MuHepanu3auuei 6onee 1000 mr/n, a peku
Jobpsanka 1 HikHas CeuiBa — cynb(harHo-ruapokapboHaTHO-KalblHEBOH
daumeit ¢ Munepanu3ampeit 500-1000 Mr/n 3a C4ET MUTAHUS KaPCTOBBIMH
BOAaMH CYNb(aTHBIX OTIOXKEHHH,

B 3aximoueHHe aBTOpBI Ha OCHOBAaHHWH THAPOXMMHYECKOTO COCTABa H MH-
HEpaJIM3allii PEYHBIX BOJ OTMEYAIOT pe3Koe najieHue (B 2-4 pa3a) MHHEpa-
JIM3alMHA 3THX BOJ B IIEPHOA MOJIOBOJBS IO CPABHEHHIO C MEXEHBIO U TIpe-
obnafaHye B 3TOT NEPHOA M'HAPOKapOOHATHO-KAIbIMEBO-KPEMHE3EMHBIX H
IHAPOKapOOHATHO-KaNbIIHEBBIX (aluii, a TaKKe JENar0T BEIBOL O TOM, 4TO,
3a MCKIII0YEHHEM paiioHoB A, b, B u I, peunble BOABI IPUTOAHBI IS MHThE-
BOTO H MPOMBIIIIEHHOTO BOAOCHAOKEHHS.

K 3TOMy MOXHO 106aBHTS, 4TO BBIIENIEHHbIE coTpyaHukamu [1I'Y ruapo-
XMMHYECKHE MPOBHHIMH W 00JIaCTH OTPaXKAKOT YEPThl IMHPOTHON 30HANb-
HOCTH M BBICOTHOM MOSCHOCTH B PacmnpeeNeHUH NPHPOIHBIX MPOLIECCOB, @
paiions! A, b, B ¥ I WinrOCTpHPYIOT 4epThl a30HAIBHOCTH, CBA3AHHBIE BO
MHOTOM YK€ C BIIMSHHEM aHTPOIOTeHHBIX (JaKTOPOB.

6.1.2. UccaenoBanus YpYI'MC

HMccnenoBanns XxMMHYeECKoro cocraBa peuHbix Bon Cpemsero Ypana u
ITpuypanbs (6acceiinbl pexk Kamel u To6ona) YpanbCKuM yrpaBieHHEM T'H-
apometeoponornueckor cmyx6sl (YpYI'MC) 6sinn vauars! B 1938-39 . Ha
TMAPOJIOTHYECKUX NOCTaxX ObLT OpraHM30BaH 0TOOpP Mpo6 BOABI B Pa3IHYHBIE
¢aspl BOTHOTO pexxuma pek (MOAbeM, MUK M CIaj BECEHHENO MOJIOBOIbS,
JIETHAS ¥ 3UMHSAA MEXCHb, JOXKAEBble NMaBonku). B maboparopusx ruapo-
METCITY>k0bI B COOTBETCTBHH € PYKOBOACTBOM 10 XMMHYECKOMY aHAIM3y BOJ
cym (I'mapomereonsaar, 1941) onpenensiocs coaep)anue IIaBHENRIIHNX HO-
woB (HCO,”, SO,*, CI", Ca*, Mg*, Na* + K*), GHOreHHBIX 3IEMEHTOB (NO, ,
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NO,", docdarsl, obmiee xene3o, KPEMHHH) U PAaCTBOPEHHBIX B BOIE Ia30B
(0,, CO,), a Taxxe pH, 6uxpomarHas 1 nepMaHraHaTHasi OKHCIISIEMOCTb.

ITo crenmenr MHHEpANH3allMH pPEYHBIE BOABI paseNieHbl M0 CyMMe
HOHOB Ha CJeayIoLke Ipymmbl: cnaboMuHepann3oBanHbie — 10 100 mr/i,
MajloMHHepanu3oBanusie — 100-200 mr/n, cpemHed MHHEpanu3alUH —
200-400 mr/a, moseimenHoi — 400-1000 Mr/n ¥ BBICOKOMHHEpaTH30BaHHAS
Boaa — ceime 1000 mr/m.

Pesynbrarsl aHanu3a pevHbIX BoJ MyOJIHKOBAIHUCH B THIPOJIOTHYECKHX
eXEeroHHKaX, a X 0000IIeHHE 10 TPOrpaMMe COCTaBIEHHS T'OCYIapCTBEH-
HOTO BOJHOTO KafgacTpa ObLi0 3aBepuiedo B 1968 1. [21]. Pabora aTa Obina
BBIMOJIHEHa cTapmiuM umkeHepoM YpYI'MC JLH. KyuykoBoH, HaydHas
JKCIEpTH3a NMpou3BeaieHa B [0CyIapCTBEHHOM T'HAPOIOrHYeCKOM HHCTHTY-
T€, a pelleH3upoBaHKe — B [ MAPOXUMHYECKOM HHCTHTYTE.

Ot60p mpo6 BOABI Ha XHMHYECKHH aHaNW3 MPOM3BOAWICA B Mpeaenax
ITepmckoro kpast Ha 42 mocrax. [IpomxomKUTENEHOCTE 3TOro oTbopa Oblia,
K COXQJICHHIO, pa3HOH: Ha MHOTHX IMOCTaXx 0 5 JIET ¥ TOJBKO YETBEPTH MO-
ctoB — 6onee 10 net. Bcero no HammM pexkaM MpoaHaIu3upPOBaHO 0kono 950
npo6 Boasl. KpoMe Toro, BBINOMHEHO HEGOIBIIOE KOTMYECTBO aHAIH30B 0-
XIEeBOH M Tajol cHeroBo# Bojabl. OTHAKO YKa3aHHOE KOJIMUYECTBO JaHHBIX
MO3BOJIKJIO JaTh @HAJIU3 JIHIIb MPOCTPAHCTBEHHON U BPEMEHHOH M3MEHYH-
BOCTH XMMHYECKOTO COCTaBa Pe4HbIX BOJ. [IpH 3TOM ObUIH HCMONB30BaHbBI
JIaHHbIE TOJIBKO MO ManbiM KM cpenuauM (no 10 Teic. kM?) Bogocbopam. Xu-
MH3M BOJ KPYIHBIX peK C MOJH30HAJIBHBIM CTOKOM PacCMOTpPEH OTAEIBHO.
Hcxonuple maHHBIE MPUBENEHBl B YKa3aHHBIX BBIIIE€ BBITYCKaX BOJHOIO
kagactpa. Kparko oxapakrepu3yem u3noxeHHble pe3ynsrarsl YpYIMC no
OCHOBHBIM (pa3aM BOTHOTO PEXHMA pPeK.

Becennee nonoeodbe (popMHUpyeTCs INaBHBIM 00pa3oM TalbIMH CHe-
TOBBIMH BOJIaMH, CTEKAIOIIMMH 10 MOBEPXHOCTH W BHYTPH MOYBEHHOTIO
nokposa. [1o3ToMy BoBI pek B 3Ty a3y WX BOAHOIO PeXHMa OTIHYAIOT-
¢ HaMMeHbLIeH MuHepanuzaimedi. OcoOeHHO HH3Kas MHHepanH3alHs
(<50 mr/nm) xapakTepHa IS CeBepa paBHMHHOH 4dacTu IlepMckoro kpas u
6onbieit yactu GacceitHa ropusix pek Bumepsl, SAitBe1, KocbBbI, a Takxke
npaBoOepexxHbIX MpuTokoB p. Uycosoi. [lanee k rory B 6acceiinax MHb-
BbI, O6BEI, HH30BbAX SitBEl 1 KOCEBBI MHHEpanu3aius Bo3pacTaet ot 50 10
100 mr/n, a eme xuee — 1o 200 Mr/n u 6oree.
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AHHOHHBIHA COCTaB OOJIBIIMHCTBA PEK OTIMYAETCS MpeobiajaHueM rH-
JpOoKapOOHaTHEIX HOHOB. B pekax ¢ 3a6010ueHHBIMH BOAOCOOpaMH MOBBI-
HIAETCS COAEPIKaHUE Cynb(aTHeIX HOHOB. A B Bojax pek SiiBol u KocbBhl
3TH WOHBI 1ipeo0iajaioT HaJ ruApoKapOOHATHBIMHU, YTO OOBICHAETCS BbI-
MBIBAHHEM M3 THIICOHOCHBIX nopol. [loBbilleHHOE copep)kaHHe HOHOB
SO,* ormeuaeTcs B paioHax pa3BuTHA kapcra (Gacceiinbl pek bapna,
Hpens, Tioi).

B kaTHOHHOM COCTaBe MOYTH Be3ze HabmionaeTcs npeobnananne Ca®'.
ConepxaHue HaTpHs HEBEJIMKO, OJTHAKO B OTZAEJbHbIE TO/Ibl OTMEYAETCS €ro
noBbiiieHde. Camas HM3Kasi MUHEpaiM3allks PeYHbIX BOA HalOmwonaeTcs B
roJibl ¢ BBICOKHMH MONOBOJBSAMH.

Ha cnaode gecennezo nonogodvsa, T.€. B IEPHOA, NMEPEXOAHBIH OT MO-
JIOBOZIbSI K JIETHEH MEXEHH, I04BEHHO-IIOBEPXHOCTHBIH CTOK MpaKTHue-
CKH TpeKpaiiaeTcs, OCHOBHAs JoJ B MUTAHUMU PEK MPUXOAUTCS HA MO-
YBEHHO-TPYHTOBbIE BOJbl. XHMHYECKHH COCTaB BOJ, HOPMHUPYIOIUXCS B
HHXHEH 4acTH MOYBEHHOrO MOKPOBA M BEPXHEH YACTH MOJACTUJIAIOIIUX
ee TPYHTOB, P€3KO HM3MEHSETCs, MHHEepaau3alHus BOALI Bo3pacTtaeT. B
JIECHOM 30HE ceBepa 00JacTH M FTOPHBIX paiioHax OHa koyebyeTcs B npe-
genax 50-150 mr/n. [lpucyTcTBHe B BoJax KapOOHATHBIX COEOUHEHWH
KaJdbl[Hs ¥ MAarHus MPUBOAUT K CHHIKEHHIO OTHOCHUTEJIBHOTO COJepixKa-
uus MoHoB SO, u Cl™ M yBeNMYEHHIO KOHUEHTPALMH THAPOKapOOHaT-
HBIX HOHOB BIUIOTh J0 pe3koro npeobiaaganus. Camoil BEICOKOH MHHEpa-
JM3alMed omiHuarTcs peku tora Ilepmckoro kpas. Ha Gonbuiel yactu
€ro TepPUTOPUHU PaCpOCTpaHEHbl THAPOKapOOHaTHBIE BOABI € Mpeobia-
nanueM HCO, . B npouecce npocauuBanust BoAbI B I1y0b 104BOrPYHTOB
[IPOMCXOAMT YacTHYHAss HEHTpalu3aluus TyMyCOBBIX M MHHEpPaJbHBIX
KHCJIIOT ¢ 00pa30BaHHEM U BhINAaJIEHHEM KOMILIEKCOB. B pesynbrare 3to-
ro CHHXKaeTCsl KOHLIEHTpalus HOHOB H+ u HaGnronaeTcs yBenuuenue pH
BOJbI 10 HEUTpaNbHBIX 3HAUYEHUH.

B nepuoo mesicenu pexy NUTAIOTCS NPEUMYLLIECTBEHHO IPYHTOBBIMH BO-
namu Oonee nTyOOKOJIekKaMMX BOJOHOCHBIX TOPU30HTOB. MUHepaiu3alus
PEUHBIX BOJ1 B 3TOT EPHO/1 YBETHYHUBAETCS [0 CPABHEHHIO C [IEPHOIOM MPO-
KOXICHHS [THKA BECEHHETo MooBoAbs B 3-10 pa3. OcobGeHHO BbICOKas KOH-
[ICHTPALIMsA B BOJI€ PACTBOPEHHBIX BEIECTB HaONIOqaeTcss B KOHLIE 3UMBI.
B MpOCTPaHCTBEHHOM paclpeleIeHHH MHHEPAIU3aLUH BOIbl B ME€PHOIBI
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Puc. 6.2. Ce3onHoe usmeHeHue MUHepalu3ayuu U XuMu4ecKkozo cocmaea
600ub p. O66a y c. Kapazaii (F=4310 km?):
1 — pacxo0 600bi, Q m’/c; 2 — cymma uoros 2 . m2/n; 3 — HCO,
4-807;5-Cl, (% 3xe)

JIETHE-OCEHHEN M 3MMHEH MEXEHU COXPaH’ETCs Ta KE 3aKOHOMEPHOCTD:
OHa BO3pacTaeT C CeBepa Ha 10T B NpejeliaX paBHUHBI M ¢ BOCTOKA Ha 3amaj
B FTOPHBIX paliOHaXx.

B nepuoo nemueit mexcenu Bona pex yiecHoi 30161 [lepMckoro kpas oT1-
JM4aeTcs MUHepanusauued no 200 mr/n. Jlanee k ory B OaccelHax pek
HubBel, O6BBI, B HU30BbAX SiiBb, KocbBbl 1 UycOBOH OHa BO3pacTaceT a0
400 mr/n, a Ha KpaiiHeM tore — 1o 500 Mr/n u Gonee.

3umoii KOHLIEHTpalUUsi PaCTBOPEHHBIX B BOJAE BEIIECTB elle OoJiee
Bo3pacTaeT. CyxaeTcs K CeBepy TEpPHUTOPUsS ¢ MUHepalu3aluei BOJIBI
no 200 mr/n. Bacceitnn pek Kocol, Buitepsl, BepxoBbe SiiBbl OKa3biBa-
I0TCA YXKe B 30He ¢ MUHepanu3auuen 200-300 mr/n, a 6accetinsl UHBBHI,
ceBepHas yacTb 6acceiiHa O6BbI M cpeHss yacTh 6acceiiHa pexu Uyco-

I1




Boi — 300-400 mr/n. Janee k 1ory peku npaBobepexbs Kambl, a Takke
6acceitnbl pekn ChUIBbI M HU30BbE €€ npHTOKa Mpenu xapakrepusyrorcs
muHepanusauueit Boasl ot 400 g0 700 mr/n. Ha kpa#nem rore [lepmcko-
ro Kpas B 006acTAX pPaclpOCTPAHEHHUs KapCTYIOIIMXCSA NOPOA MHHepa-
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Puc. 6.3. Ce3onnoe usmenenue munepanuzayuu (X, m2/n) u Xumuyeckozo cocma-
8a'PYCNO8bIX 800 NOHUNCEHHOU MUHEPATU3AYUU, POPMUDYIOWUXCA HA 8000COOpe
smopoii zpynnvl (p. Kocvea — c. Ocmanuno, F=6220 km’):

1 — pacxo0 800wi, Q M*/c; 2 — cymma uonos X, me/n; 3— HCO, ;
4-8S0*; 5-Cr, (% 3x8)

nu3anusa Boabl gocturaer 700-1000 mr/n u pnaxe Gonee (pexu Upens,
Brictpsiit Tansim).

Ha ocHoBe pesynbraTtoB nccnenosanus JI.M. KydykoBa o xuMuyeckomy
COCTaBY BbIIC/HIIA JBe IPYMIbl TOBEPXHOCTHBIX BOJ, a TaKXKe BOJBI paiio-
HOB C pa3BHUTHEM KapcTa.

[Ipeobnanaer B npenenax [lepmckoro kpas nepeas epynna. Bonoc6o-
PBI 3TOH IPYMIbI OTINYAIOTCS XOPOIIO OTMBIThIM OT JIEFKOPACTBOPUMBIX
coJieil MOYBEHHBIM MOKPOBOM W MHHEpajJn3aluedl BOAbl peK B pa3Hbie
ce3oHsbl He 6onee 700 mr/a. [logyepkuBaeTcs XOPOLIO BbIpaKeHHBIH T'H-
JpokapOOHATHBIA XapakTep BoA ¢ npeobnanaHnueM HOHOB Kaiublus. Co-
nepxxanue cyibdarHeix HoHoB SO,>” BospacTaer B Boaax pek Ilepmcko-
ro Kpas TOJbKO B KOKHOM ero wyactd. Huskoe comepxaHHe 3THX HOHOB
xapaktepHo Ansa BepxHeid Kambl, Becnausl, MubpBbl, O0BBI. B KauecTBe
OpHMepa peK nepBoid rpynnsl npuBoauTcs rpaduk (puc. 6.2), orpaxa-
IOIHH Ce30HHOE M3MEHEHHE MHUHEPATH3alMH U XUMHYECKOro cocTaBa
Boz p.O6Bb1 y c.Kaparait 3a 1959 u 1960 rr., oTiMyaomuxcs BOJHOCTHIO
HHUKE CpefiHei.

Boap! émopoiu epynnsl pex 00bIYHO 60JI€€ MUHEPATU30BAHbl H OTJIHYA-
I0TCS XOpOILO BBIPAXEHHBIM CYNb(paTHbIM XapakrepoMm. OXHAKO TOpHBIE
pexu Ilepmckoro kpas (bepesosas, KoceBa, ee nputok Bunbsa u ap.) ot-
IMYalTCA JOBOABHO Manod MmuHepanusauued Box (300-500 mr/m). Ha
puc. 6.3 NpUBOAMTCA aHAJOTMYHbIN Npeapitymemy rpaduk no p.Kocese y
c.OcTaHuHo.

B paiionax pacnpocmparenus xapcma XHMMHYECKHH COCTaB HOBEpPX-
HOCTHBIX BOJ MOXET 4aCTO UMETh a30HajbHble YepThl. Hanbonpliee Bnus-
HHE HAa MHUHEpAJM3ALMIO H XUMHYECKH COCTaB BOJ OKa3bIBAIOT JIErkopac-
TBOpHMble KapOOHaTHBIE U cynbdaTHble mopoasl. B cnyuae nmpeotnanaHus
B JIMTOJIOTHYECKOM COCTaBE U3BECTHAKOB, JOJIOMHTOB U MeNa pa3BUBAETCA
KapOOHaTHBIA KapcT, @ B 'MIcax ¥ aHruapurax — cynsdarasiid. CooTBeT-
CTBEHHO M NpeobnajaloT B BOJaX Te WM JApPYrue HOHBbI, a o0uias MuHe-
paiu3aliMs BOJbI B peKax MO CPaBHEHHIO ¢ 30HANBHON Bo3pactaer B 1,5-2
pasa. Bona rakux pek xak ChinBa (B cpeiHeM TedeHHH) H MpeHs, 60bLIy10
4YacTh rofla COXpaHAET CyAb(aTHBIA XapaKTep, a BO BpeMs HOJOBOAbA — B
HEH BIUJIOTH N0 mpeobnafaHus HaOMOAaeTCs yBEIWYEHHE KONHYECTBA I'H-
JpoKapOOHATHBIX HOHOB.




Pexa CplnBa B rHIpOXMMHYECKOM OTHOIIEHHH HHTEPECHA TEM, YTO Me-
HSETCSl XapaKTep €€ BOMbl OT UCTOKA K YCThIO. B BEpXOBbAX BOJIA 3TOH PEeKH
XapaKTepU3yeTcs Maloi MUHepaln3aluel U npeobnagaHueM ruapokapoo-
HaTHBIX HOHOB. B cpeqHeM ke TEUeHHH MPH MPOXOMKICHHUH Yepes Cylibdar-
HBIE OPOJBI KAPCTOBOTO paioHa XapaKTep BOABI MEHSETCS Ha CYJbGaTHBIA
¢ npeobnaganuem Ca** 1 Bo3pacTaeT MHHEPATH3ALHs BOIBI.

Pexa UycoBas ominyaeTcst ruipokapOOHATHBIM XapaKTEpOM BOIBI MpPH
TOBBILIEHHOHN M CpeHEH MHHEpaIM3allH, KOTOpas yBEJUYHUBAETCS OT HC-
TOKa K YCTbIO. B mepuoa npoxokAeHHs MHKa NOJNOBOAbS MHHEpaln3alHs
cocrasiser 50-170 mr/n, a B kKOHIIE 3UMBI OHa Bo3pacTaet a0 120-480 mr/i.
K ycThio pekun yBenuuuBaercs coaepxanue HoHos SO, a Takxe abco-
moTHOoe conepxanre annoHos HCO,™ (ot 20-30 no 150-200 mr/m). Conep-
xaHue HoHoB Cl” HeBenHko. B cocTaBe KaTHOHOB B TEUEHHE I'0/la Ha NPOTS-
’KEHHH BCEH PEKH B Pa3HOM CTENEHHU BBIpakeHO npeobiaganue noHos Ca?'.
3HAYMTENBHO U COAEpXKaHUE HOHOB Mg?*, 0COOEHHO B BEPXOBbBSIX PEKH.

M3meHuMBa MO XHMMHUYECKOMY COCTaBy BHH3 MO TEYEHHIO M BOIa
p. Kambl. ['maBHOE BIHsiHHE Ha 3TOT COCTaB OKA3bIBAlOT MOYBH! M OPHBIE
nopoasl. Bepxuue npuroku (Becnsina, Jlynbs, FOxnas Kenbma) HecyT B
Kamy manomuHepanau30BaHHbIE BOJbl THAPOKApOOHATHOIO XapakTepa ¢
npeobnafaHreM B coctaBe kKaTHOHOB Ca*'. OTIHYNTENbHONH 0COOEHHOCTHIO
3THX PEK SIBISETCS HaJH4He B UX BOAAX MOBBIILIEHHOTO KOJIMYECTBa JKeye3a
W OpraHM4yeckux BellecTB. Pexa Buiepa HECKONBKO YBEIHYHBACT MHHE-
panuzauuio Boa Kamel, a pexn fiiBa u KocsBa npuHOCAT cynbdaTHO-Kab-
UHEBbIE BOABl. B cpeqHeM TeYeHHH Ha XHMMHYECKHH COCTaB KaMCKHX BOJ
Oonbiioe BIMsHHE OKasbiBaeT p.UycoBas. MuHepanu3anus BOIbl B BEpX-
Hed Kame n3mensiercst B npeaenax 30-60 mr/a. B cocraBe aHHOHOB mpe-
obnanatot nonsl HCO, , 3sHauuTeNbHO comepxanne HoHOB SO,.*” M oYeHb
maso noros Cl™. Cpenu katnoHOB npeobnagaet Ca?*. KoHueHTpauus HOHOB
Na* + K* konebnercs B npenenax 1,2-6,2 mr/n.

[lo xumuyeckomy xavecmsay no8epxXHOCMHbBIX 800, NPULOOHBIX O NU-
moeswix yenei, B Matepuanax ['yI'MC [21] BeineneHs! Tpu rpynmbsl: BOABI
€ XOPOHIMMH, YIOBIETBOPHTEIBLHBIMH M HEYIOBJICTBOPHUTEILHBIMH NUThE-
BBIMH CBOMCTBaMH. [lelieHHe 3TO OCHOBAHO KaK Ha OIEHKE MHHEpaln3a-
MM BOIBl U €€ XMMHYECKOTO COCTaBa, TaK M MEpMaHTaHaTHOHN OKHCIIsie-
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Puc. 6.4. Kauecmso peunvix 600:
~ yooenemeopumenshoe, 3 — HeyOOBREMBOPUMENBHOE KA4ECME0
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Puc. 6.5. XKecmrocme peunvix 600 6 nepuood npoxoxcoenus nonosodbs, M2-Ike/ Puc. 6.6. 2Kecmrocmy peunbix 600 6 nepuod sumnei mexcenu, me-xe/1
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MOCTH, O0LIeH KECTKOCTH M CONEPIKAHMS BPEIHBIX MPUMeECEi, KOTOpBIE
MOTYT O0pa30BBIBATBCS M B PE3yJbTaTe €CTECTBEHHBIX MpoLeccoB. I1o
nepMaHraHaTHoH okucnsemoct (I10) onpenensercs conepxanue B Boze
OPraHMYECKUX BELIECCTB.

Bona ouenunBaetcs kak xopowas, ecnu ee MHHepanu3aLmMs He IpEBBI-
mwaet 600 mr/n, ITO cocraBnser Menee 10 Mmr O/n, obwias XKecTkoCcTh He
BBILIC 3 MI-3KB/J M B HEH OTCYTCTBYIOT BpeiHbIE IPUMECH. ITO BOA 6OIb-
el yactu 6acceitHoB Buwepsl, SiiBbl, KockBsl, a Taxoke NPaBbIX IPUTOKOB
p-UycoBoii.

Bona umeer ydosremeopumenvnoe xauecmeo Npu MuHEpaIM3aUMH B
npexpenax 600-1000 mr/n, ITO 10-20 mr O/, IIpU BEJIMYHUHE OOIIEH XKECT-
KOCTH 3-9 MI-3KB/J M KOJIMYECTBE BPEAHBIX PUMECEi, He IPEBBIIIAIONIEM
CaHUTapHbIe HOPMBI. K 3TOH rpynmne oTHOCATCS Boabl GObIIEH 4acTH Tep-
puTopuu Ilepmckoro kpas.

Heyodosnemeopumenvbim .kauecmeéom xapakTepusyeTcs Boja pH co-
ZIEPXKAHHU PACTBOPEHHBIX conel Boime 1000 Mr/n, obueii )KeCTKOCTH CBbI-
we 9 mr-3ks/1, 10 6onee 20 mr O/n u BpeaHbIX NpUMeceii BbIe JIomy-
CTMMbIX HOpM. K 3TO# rpynne oTHOCATCS BOMbl HEGOMBIIMX PeK, [IABHBIM
00pa3oM, B IPOMBINILICHHO PasBUTHIX paioHax (puc. 6.4).

OtnenbHo paccMaTpHBaeTCs Takoi BaXKHbIN OKa3aTeNlb Ka4ecTBa BOJIBI,
KaK ee jcecmKkocms, OLCHUBAaEMasi, Kak yXe OTMEYaloch BBILIE, CyMMOi
1oHoB Ca®* u Mg”. B uccnenosanusax YpYIMC oHa oneHHBaeTCs B MI-3KB/,
YUMTBIBAIOIMX PA3IN4HE SKBUBAICHTHON MacChl 3THX 311eMEHTOB. [IpuHs-
Thbl CICAYIOIIHE rPafiallii )KECTKOCTH BOJIBI: OYCHB MsTKas 10 1,5 Mr-aks/i,
msrkas 1,5-3,0, ymepenno xectkas 3,0-6,0, xecTkas 6,0-9,0 u oueHs xecT-
kas — cBbliie 9,0 mMr-sks/1. Bennuuna obwieil keCTKOCTH, COMMIACHO M-
HEpaJIN3alMH, U3MEHACTCS BO BpeMEHH. MaloMHHEpanT30BaHHBIM BOIAM
CBOMCTBEHHA HH3Kas XKECTKOCTh H, Hao6opot. Ha puc. 6.5 u 6.6 [IPUBEICHBI
CXEMATHYECKHUE KapThl, OTPAXKAIOIHME NPOCTPAHCTBEHHYK H3MEHUHBOCTH
XKECTKOCTH pedHbIX Boa [lepMckoro kpas B nepuonbl mpoxoXaeHus mojo-
BOJIbS U 3UMHEN MEXKEHHU.

YUurarens, KOHEUHO, OOPAaTHT BHUMAHHE HA TO, YTO B 30HE XOpOLIETO
Ka4ecTBa peYHbIX BOX (pHC. 6.1, 6.4) okasancs u KusenoBckuit yronpHsIi
Gacceiin, MpeanpUsTHS KOTOPOTO YiKe TOTAA CHIBHO 3arpsA3HAIM HEKOTOPhIE
peku. IIpuunna 3n€ch 3aKir04aeTCs HE TONBKO B HEAOCTATOYHOCTH THOpO-
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XMMHYECKOH HH(OPMALMH, HO, ITIABHBIM 00pa3oM, B pa3jiMiHH KpUTCPHCB
OLIEHKH KauecTBa BOJ. PaHee kaueCTBO BOJ OLIEHHBAJIOCH 110 TI:CM rnokasare-
M — MHHEpAJIM3alUH, OOIeH KECTKOCTH, NEPMAHTaHaTHON OKHCIIACMO-
cTi. B HacTosilee BpeMs TaKMX KPHTCPHEB Ha MOPS/OK OOMbIIE M OLEHKA
KauecTBa PEYHbIX BOJ MO3TOMY ropasio CTpoxe. UHCio pek ¢ HeyloBaeT-
BOPHUTENBHBIM Ka4€CTBOM BOJIbl B CBSI3H C 3THUM 3HAYMTENLHO yBCITHIHIIOCE.

Hccnenyercs Ypansckum YTMC n nanuuue B ?C‘lelX BOJAaX OpraHuye-
CKHMX BELIECTB, a TAKKe U OMOrEHHbIX COCAMHEHHH.

O KOJIMUECTBE U KAYECTBE OP2AHUYECKUX 6eujecme B BOIE CYASAT HE TOJb-
KO 1O BEJIMYMHE OKHCJIAEMOCTH, HO M €€ LIBETHOCTH. Ba)XXHO U COOTHOUIC-
HHE MEXIY HHMH. )

LIBeTHOCTH, BBIp&XEHHAs B rpaaycax l'lJIaTPlHO-KoﬁaJIbT?BOPI IIKaJbI,
MensieTcs o Teppuropun Ilepmckoro kpas ot 0° 1o 170°. MaKchynj
LBETHOCTH HAOMIOIAeTCs B MOJOBOMIbE, MHHUMYM — 3uMOH. Haubonbie#
LBETHOCTBIO BO BCE CE30HbI OTIHYaeTCs BepxHas Kama (c.bonmror) Benen-
CTBHE HAJMYHS FYMyCOBBIX OPraHHYECKHX BEILUECTB OONOTHOTO MPOMCXOK-
Jenns. Masoil LBETHOCTBIO OTIIMYAIOTCA BOMIBI TOPHBIX pek. C yBenHueH -
M LIBETHOCTH BO3PacTaeT H OKMCIAEMOCTh peunbix BoA. [lepmanranarHas
OKHCIIEMOCTb M3MeHsieTcs 110 Tepputopus oT 0 1o 36 mMr O/, buxpomar-
Hasi — oT 4 10 35 mr O/n (cBeaeHus O NOCIIEAHEN UMEIOTCS JIULIB 110 OHOMY
nocty Ha p. Kame).

Hanuuue 6uozennvix coeQuHeHuii B PEYHBIX BOJAX HEBelnko. B He-
3arpsA3HCHHON BOJE HUTPUTHI He npesbimaiot 0,1 MI/11, conep)KaHue HU-
TpaToB 0OIbIIE ¥ IOCTHTAeT B OTAENBHBIX pekax 4-5 Mr/n, oOBIYHO XK€ —
He 6onee 3 mr/n. ®ocdarel 00HAPYKHBAKOTCA B KOHICHTPALHH HE bonee
0,2 mr/n1. CaMble HU3KHE HX KOHIIEHTPALHH OBIBAIOT JIETOM, @ MaKCI/IMyI\f
— 3uMoii. JIOBONBHO BEJIHKA BapHalusi CONEPXKaHHUs XKeyle3a — OT HH3KOH
(0-0,1 mr/m) no nossienno# (0,5-1 mr/n). [ToBBIIIEHHOE €T0 COAepIKa-
Hie HAGIIONAeTCs B PEKax CEBEPHON TalrH B CBA3H C 320010YEHHOCTHIO
Bonoc6opos, a Takxke B p. KocbBe, B 6acceiine KOTOpPOH UMEKOTCS JKee3-
HbIC pyOBl.

KOHILEHTpalks COCAMHEHUHA KpeMHHsi OOBIYHO HAXOAMTCH B MPEAENax
2-8 MI/1 ¥ NOBBIIAETCS B TOPHBIX peKax cesepa Kpas.

B 3akirOueHHE CIEAyeT OTMETHTh, 4TO Ooblias 4acTh TMAPOIOrHHc-
CKHMX TIOCTOB HAa MOMEHT 0000IIEeHHs HHPOpMAIMK pacrojaranach Ha pe-

129




Kax, B 0acceilHax KOTOpbIX BIMSHHE XO3AHWCTBEHHOMN JEATEJILHOCTH IIPO-
aBisnock ene cinabo. [loatoMmy Marepuaisl HCCIENOBaHHS XHMHYECKOTO
COCTaBa peYHbIX BOJ MOXHO B NIEPBOM NPHOJIMXEHHH NIPHHATH KaK Xapak-
TEPUCTHKY BIMSHHUSA Ha HETO, IJIaBHBIM 00pa30M, €CTECTBEHHBIX YCIOBHH.
3TO NOATBEPXIAETCA U TEM, YTO KaK B IIEPBOM, TaK H BO BTOPOM HCCJie-
JIOBAHHAX YETKO OTPa)XEHO BIMSHHE Ha TMIPOXHMHUYECKHUH PEXHUM peK 30-
HabHBIX (hakTopoB ero GopmupoBaHus. [103TOMy, HCIIOIBL3Ys 3aKOHOMED-
HOCTH M3MEHYHUBOCTH 3TOTO PEXHMa BO BPEMEHH M IPOCTPAHCTBE, MOXKHO
COCTaBHUTb IPH HEOOXOAMMOCTH U NPUMEPHOE NPEACTABIEHHE O THIPOXHU-
MHH HEM3Y4YeHHOH pekH. PekoMEHIalMy K PEIeHHUIO 3TOH 3aa4H B UCCIe-
nosanusax Yp YI'MC umetorcs.

Heobxonumo, mpapaa, 3aMeTHTb, YTO BBHICOKOE COJEpKAHHE XKeje3a B
pslle peK CeBepHOH Tairu, oObsACHAEMOE TONBKO 3a00J0YEHHOCTBIO UX BO-
nocbopoB, TpeOyeT MPOBEPKH.

K coxanenuto, noaoOHbIx 00OOIIEHHH pe3yJNbTaToB HCCIENIOBaHUM
rHApOoXUMHYECKoro pexuma [lepMckoro kpas B MOCIEAYIOIEM HE MIPOBO-
JIMJIOCh.

6.2. AHANM3 BIMSAHMA AaHTPONOreHHbIX (paKTopoB

Cucrematnyeckoe HaOnofeHHE 32 KaYeCTBOM BOJbl B BOJHBIX OOBEK-
Tax, pa3paboTka Mep MO YMEHbIIEHUIO X 3arpA3HEHHs NIPOMBILUIEHHBIMH,
CENbCKOXO3HCTBEHHBIMH, KOMMYHaNbHBIMH M APYTUMH NPEATPUATHAMH
(aHTpONOreHHBIMH ()aKTOpaMH), BHEAPEHHE HOBBIX TEXHOJIOTMH OYHMCTKH
3arpsA3HEHHBIX BOJ, pa3paboTKa MyTell 3KOHOMHMH BOJABI M OXpaHa MpHpO-
HBIX BOJ — 3TO OIPOMHBIH KOMIUIEKC 3ajad, oObeaHHsIeMbId NpobieMon
«UYucTas Boa — cTpaTernyeckHii pezepB Hactosiero 1 Oyayiero». [ToHaT-
HO, YTO B paMKax HacTOSAHIEH KHHUIM HEBO3MOXKHO OXBaTHTh BCIO 3Ty NpO-
6nemy. Pesynbrarel perynsipHeix HaGMIOAEHHH 32 Kau€CTBOM DPEYHBIX BOJ,
nyOnMKylOTCS B CIIELIMAIbHBIX €KETOAHBIX H3JaHHUAX.

K coxanenuto, aHTponoreHHble GaKkTopsl, 0COOEHHO B paiiOHaX HHTEH-
CHBHOTO NPOMBILUIEHHOTO Pa3BHUTHA, OKa3bIBalOT BECbMa CYHIECTBEHHOE
HEraTHBHOE BJIMSHHE HAa XMMHYECKHMH COCTaB NMpHpoAHBIX BoA. [lox Bam-
SIHHEM aHTPOIIOT€HHBIX (aKTOpPOB, B OTIMYHE OT €CTECTBEHHBIX YCIOBHH
¢hopMHpOBaHHs, U3MEHEHHE XMMHYECKOIO COCTaBa NMPOMUCXOAMT BEChbMa
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MHTEHCHBHO 32 HENPOAOJKUTENBHBIA NepHoa BpeMeHH. PazHooOpa3Has
XO34HCTBEHHAs AEATENbHOCTh YEJIOBEKa MOXET OKa3biBaTh BIMSHHE KaK
B pe3yJbTaTe HEMOCPEACTBEHHO NPAMOro BO3AeHCTBHA (COPOCH CTOUHBIX
BOJ1), TaK M KOCBEHHO (BBIOpOCH B aTMOChepy, peryiupoBaHHE CTOKa, H3-
MeHeHMe Nanamadra npubpexHoi Monaockl).

OpnHoil U3 0coOEHHOCTEH AHTPONOrEHHOTO BO3AEHCTBHA HA MpPHUPOI-
HYIO cpefly 3anagHoro Ypaja sBIS€TCS HalM4Ke KPYIHBIX MECTOPOXKJe-
HHUH MOJE3HBIX UCKOMAEMBIX, KOTOpble CIIOCOOCTBYIOT pa3BUTHIO Ha €ro
TEPPUTOPHH NPOHU3BOJCTBEHHBIX KOMILUIEKCOB, CBA3aHHBIX C AOOBIYEH H
nepepaboTkoil MHHEpaJIbHOrO ChIpbsA. B cBA3M co cnieundukoi pa3BUTHA
IIPOU3BOJCTBA B pe4yHble BoAbI [IepMCKOro Kpas BMeCTe CO CTOUHBIMH BO-
JaMH IOCTYNAaeT 3HAYUTEIbHOE KOJHYECTBO 3arps3HAIONIMX BEIIECTB, B
TOM YHUCJIE H METAJUIOB, KOTOPBIE NPENCTABIAIOT CEPhE3HYI0 OMAacCHOCTD
1U1g BoAHBIX 00bekTOB. HanGonee cuiibHO TEXHOTEHHOE 3arpsA3HEHHE CKa-
3BIBA€TCS Ha MajblX peKax, MOCKOJBKY CIMOCOOHOCTh TaKMX peK K pa3-
6aBJIEHHIO M NpolLieccaM CaMOOYHILEHHS BeCbMa HEBeJHKa, 0COOEHHO B
MEKEHHBIN MEPUOA.

HeobxonuMo oTMETHTB, YTO ¢ Hayana 90-x IT. MPOULIOTO CTOJETHS
HaMeTHIach YCTOWYMBass TEHACHLHS K YMCHBIUEHHUIO NOCTYIUIEHHS B
PEKH META/UIOB CO CTOYHBIMHM BOAAMH MpPEANPHATHH. DTa TeHAECHLHS
00BsICHAETCA, NpeXae BCEero, oOMMM IKOHOMHUYECKHUM CIaJOM IPOM3-
BOJICTBA B CTpaHe, a TaKXe NpoBeAcHHEM 3D (DEKTHBHBIX IPUPOAOOXPaH-
HBIX MEPOIPHATHH.

PaccMoTpuM panee BiaMsHHE Ha KayeCTBO PEYHBIX BOJ Pa3NUYHBIX KC-
TOYHHMKOB 3arpsA3HEHHA, a TaKXe pe3ylbTaTbl CyMMapHOTO HX BIMAHHUA Ha
U3MEHEHHE XMMHYECKOro COCTaBa PEYHBIX BOJI.

KpynHeRmnMH HCTOYHHKaMH TEXHOTEHHOT'O 3arpA3HEeHHs METaJUlaMH B
00JIaCTH ABIIAIOTCS 2padonpomululieHHble Komnaexcol. Ha ipyrvue HCTOYHH-
KH cOpoca MeTannoB B 061acTH npuxoauTcs okoio 1%.

KpynHedmHMMH HCTOYHHMKAMHM 3arpsA3HEHHs HaAMIMX BOI ABIAIOTCA,
koHe4yHo, ConnkaMmcko-bepe3snnkosckuii v [lepMcKkHi TPOMBIILIIEHHBIE
KoMIuiekchl. ImaBHbIM 00pa3oM ux cTokaMmu 3arpsasHsaioTca KaMmckoe u
BoTkuHCkoe BOAOXpaHMIMIIA, OJHAKO PAacCMOTPEHHE THIPOXUMHYE-
CKOTO peXHMa 3THX BOJOEMOB He BXOIMT B Haumy 3amauy. U3 npyrux
KOMILIEKCOB CJEAYET IpexAe BCero Ha3parh NpeanpusatHs Kuzenos-




CKOro yroibHoro 6acceiina B ropoaax Kusen, I'pemsaunnck, ['ybaxa, rae
OCHOBHOM BKJIaJ B NOCTYIJIEHHSI TBEPAbIX METAJUIOB BHOCUT yTroJbHas
MPOMBIIJIEHHOCTDb, @ TaK)Ke MPEANPUITUS YEPHON U LBETHOH MeTai-
nypruu. CylecTBEHHBIH BKJIaJl B COpPOC TBEpPABIX METAJJIOB BHOCHUT
U KUIHIIHO-KOMMYHAJIbHOE XO038MCTBO, B OCHOBHOM 3a CYeT nepena-
YU TPOMBILIUIEHHBIMH TMPEANPUATHSIMH CBOUX CTOKOB Ha TOPOACKHE
OYHMCTHBIE COOPYKEHHS.

3a nocnenHNe robl CHIKEHHE NPOU3BOACTBEHHOM M TEXHOJIOTHYECKOH
JUCLIUILTHHBI 00yCIIOBWIO 3HAYHMTENbHBIH POCT YHCJIa aBapUHHBIX CHTya-
MM Ha NPOMBILUIEHHBIX NPEANPHUATHAX U TpyborpoBonax. Kpynueie aBa-
puH, TIpexe BCEro CBA3aHHbIC C pa3lHBaMU HE(PTENPOAYKTOB, IPHHOCAT
Haubonee cepbe3HbI ylepO BOAHBIM OOBEKTaM.

Yepuas u ysemnas memannypeus. Co CTOYHbIMH BOZAMH TPENIPUSTHIHA
YEepHOW U LIBETHOH METAJUTypruH B OOJIBLIMX KOJIHYECTBaX B BOOHbIE 00b-
€KThbl MOCTYNAIOT COCMHEHUs TSXKENbIX MeTannoB. Tak, Hanpumep, mis
cpenHero TeyeHus p. UycoBoil cOpoChl MeTayulypruyeckux MpearnpusTUi
UrpaloT JOMHHUPYIOILYIO POJIb B 3arPA3HEHHH €€ BOAbI METAJIJIaMH, B OCO-
6enHoctu Menpio. Hanbonee cunpHoe 3arpssHenue p. YycoBoi mpoucxo-
IuT B paiioHe T. [lepBoypanbcka. 3nech BCIENCTBHE cOpOCa CTOYHBIX BOJA
PeBIMHCKOro MenenjaBUiIbHOrO 3aBOJA, a Takxke (HIbTPALMH U3 OTCTOM-
HUKOB AO «XpOMIHK» B pEKE pE3KO YBEIHYHMBACTCS COACPIKAHHE MEMH,
LIMHKA, XpOMa, MapraHia M APYrux TAXKEJbIX METaJIOB.

Yeonvnasa npomeiuwnennocms. OcHOBHass Macca cbpoca TsxelbIX Me-
TaJJIOB NIPUXOAMTCS Ha TeppHTOpHIO KH3enoBckoro yronsHoro 6acceiHa.
Pa3pabotka KusenoBckoro yronpHoro 6acceiiHa Hayanach B koHue XVIII B.
3nech 6bUTO 3afeHcTBOBaHO Gonee 40 1aXT, OKa3bIBaBIUKX CYLIECTBEHHOE
BJIMSIHUE HA THAPOXHUMHUYECKHH PEXHUM pEK 3TOH TeppUTOpHH. OCHOBHBIM
HMCTOYHUKOM 3arpsi3HEHUs peK CTallM IIaXTHbIe BOABI C BHICOKHM COIepKa-
HHEM B HUX METaJlIOB.

I'maBHOW NpUYMHON HAKOIUIEHHS MHKPOIJIEMEHTOB B LIAXTHBIX BO-
Jax sBNsETCS 3HAYMUTENbHAsi aKTUBHU3ALHMs NMPOLECCOB BbILIETAYUBAHUA
U3 000raleHHBIX METaJUIaMH yried U Hanuyue OGOJIBIIOro KOJWYecTBa
cepnl B yriiax (S . 1o 11%). [ipeHupyeMble maxTaMu HEHTPaIbHbIE MO~
3eMHbI€ BOJbI, IPOMBIBas YIIIM U BMEILAIOLIHE MOPOAbI, 0boramamnTcs
CEpHOKUCIBIMU COEIMHEHUSIMH, U BOZHHMKAIOILasl IpH 3TOM KHCJas cpeaa
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CIOCOOCTBYET Pe3KO aKTHBH3alMH UX XHUMHUYECKOrO BhIBETpuUBaHus. B
pe3ysbTaTe 3TOTO Mpoliecca coaepxKanue xenesa Fe?* B Bofe OTAENbHBIX
MIAXT JOCTUTAET COTEH MHJITUTPAaMMOB Ha NUTP. CleayeT OTMETHTH, YTO
¥ TIOCJIe 3aKPBITUS AXT MPoOdiIeMa 3arps3HEHUS PEK AXTHBIMU BOIaMHU
OCTAeTCA aKTyalbHON. DTO OOBICHAETCH TEM, YTO 3TH BOJbI H3JTHBAIOTCA
U3 psja LWaXT AaXKe MOocie UX 3aKpbiTHsA. KpoMe Toro, maxTHble CTOKH
C BBICOKUM COJEPKaHUEM TAXKEJIbIX METANIJIOB APEHUPYIOTCS U3-110N M0-
POIHBIX OTBAJOB U TEPPHUKOHOB. He cpa3y nmpekparaTcs Takxe JIMBHEBBIE
CTOKH B PEKH C NPOMBILLIEHHBIX TUIOMAN0K IPEANPHATHH 3TOTO Yrob-
Horo OacceiiHa.

Hpadicnvie paspabomku. [IpaxkHbIMU pa3paboTKaMH Ha3bIBAIOT MPOLIECC
U3BJICYEHUS LIEHHBIX MHHEPAJIOB M3 PAaCCBIIHBIX MECTOPOKICHHH B JOJIH-
HaX peK C MOMOIIbIO CrIEHANbHBIX IUIaByYHX MEXaHU3MOB — jpar. B Oac-
ceiiHe p. Buieps! pacnonaraiorcs NpOW3BOACTBEHHbIE TUTOLIAKH IPHUCKA
AO «YpanAJIMA3», kotopble yxe Gosee MOJCOTHHU JIET BEAYT APaKHbIM
crnocoboM oObl4y NOJIE3HBIX MCKOMaeMbIX, Mpexie Bcero anmaszon. Oc-
HOBHBIE YYacTKH HOOBIYM pacronoxeHbl Ha pekax b. Illyrop, b. Komuum,
Konuum, Tanas nnomaasto Bogoc6opa no 320 km? PexuM paboTsl apar,
CBSI3aHHBIN C KOOBIYEH, AHUTCA 0OBIUHO ¢ anpens o HosAOpb. [1pu npoBene-
HHU JAPaKHbIX pa3paboTOK MEHAETCS HE TOJBKO FHAPOJIOrHYECKHIA M THIPO-
XMMHUecKuil pexuM pekH. CoznepikaHHe METaNIOB B BOIE ITUX PEK HHKE
JpaXKHbIX pa3paboTOK MOXKET yBEIUYMBATHCS B AeCATKH pa3. [loaBepraercs
60JIbLIIOMY M3MEHEHHIO U BCE JHO JIONHMHBI PEK.

B tedenue 1997-1998 rr. npuMeHHTENBHO K pa3nuyHbIM (a3aM ruapo-
JIOTHYECKOTO pexxrMa B bacceiiHe p. Buiiepsl MpoBOAWINCH IKCIETUIIMOH-
Hble uccnenoBaHus KamckuM 6accefiHOBBIM BOAHBIM YNpaBIEHHUEM C Lie-
JIBIO OLIEHKH BIHAHUSA npuucka AO «YpanAJIMA3» Ha ruipoXxMMH4ecKuii
pexHM BOAHBIX 00bekToB. Kpome oTG0pa mpob B TOUKAX BBIIIE H HHXE
npou3BoacTBeHHbIX Momanok AO «YpanAJIMA3y npoBOIHIOCE TaK Xe
U THAPOJIOTHYECKOE 00CIeIOBaHUE PEK.

B uenom no IlepMckoMy Kparw KOHLEHTPUPOBAHHBIE COPOCHI MPOMBIIII-
JIEHHBIX CTOYHBIX BOJ €XErOJHO COCTABIAIOT OKoio 2,5-2,8 mupx m°. Oc-
HOBHas uX 4yactb (0kono 90%) npeaBaputenbHo ouniaercs. Kakum obpa-
30M MPOUCXOAMT MPOLIECC OYUCTKH U NabOpaTOpHBIA KOHTPOJIb KayecTBa
BOIBI, onucaHo B kHure . Baiicmana u U. ExxuxoBa «)KuBas Boga Ilpuka-
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Mbsi» [2]. Bpsa I 4TO-TO CyIIECTBEHHO H3MEHHIIOCH B PEIIEHHH 3THX MPO-
Gnem 3a npomeanue roasl. «HOpMaTUBHO OUHILIEHHAA» HJIH KHOPMATHBHO
YHCTas» — 3TO €ILIE HE Ta BOJA, KOTOPYIO CMEJI0 MOXHO HCIONB30BaTh I
MMUTHEBBIX LEJICH.

Hapsany ¢ 60n1b1UMMH KOHIIEHTPHPOBAHHBIMH COpPOCaMH B PEKH 3arps3-
HAIIIUX BEILECTB KPYMHbBIMU MPOMBILUICHHBIMU NPEINPHUATHAMH 3HAYH-
TEJIBHYIO OO B 00lee 3arpA3HEHHE PEYHBIX BOJ BHOCAT U HEOOINBIIHE,
HO MHOTOYHMCIJIEHHBIE HCTOYHHUKH 3arps3HEHHs PeK, pacCpeOTOYEHHBIE MO
BCEH Miomany ux BorocbopHeix 6acceitnoB. [Ipexne Bcero, 310, KOHEUHO,
TEPPUTOPUH TOPOJIOB.

Ho He TonpKO ropona sBns0TCA HCTOYHUKAMH 3arpsa3HeHus pek. B pexu
MOMNafalT HEOYHIEHHBIE CTOKH XHBOTHOBOMYECKUX KOMIUIEKCOB, H3JIH-
Bbl HEQTH NpPHU aBapHAX HEPTENPOBONAOB, CTOKH C TEPPUTOPUH MHOTOYHC-
JICHHBIX 633 CEeJIbXO3TEXHUKH M aBTOMAPKOB, HEPALUIMBO OpOILIEHHBIE MHU-
HepanbHble ynoOpenus. [Ipy 3ToM mocTyniieHHe 3arpA3HAIONIMX BEIECTB
MIPOHCXOAUT HE TONBKO CMBIBOM C MOBEPXHOCTH, HO M 4epe3 TOJIIY MOYB
U TOpHBIX nopoA. Cien10BaTenbHO, IPOUCXOMHUT 3arpA3HEHUE U MOA3EMHBIX
BOJl, MUTAIOIIUX PEKH.

Eme onHuM, moka HEACHBIM AJIS HAC, MYTEM PaccpelOTOUYEHHOro Mo-
CTYIUICHHS 3arpA3HAIOIIMX BEIIECTB Ha BCKO MOBEPXHOCTH PEYHOro Oac-
ceiiHa saBnsercs ammocgepa. Buibpocsl B atMochepy U3 BBICOKUX TPYO
NPOMBILIIEHHBIX MPEANPHUATHH, a TaK)Ke aBTOMOOHJIBHBIX ra3oB, KaK H
BYJKaHHYECKas MbUIb, MOTYT paclpOCTPaHATHECA HA MHOTHE COTHH KH-
JIOMETPOB, NOMNaaas Ha MOBEPXHOCTh pedyHoro Boxocbopa nubo myTem
CyXOoro ocaxaeHus, 100 ¢ atMocepHsIMU ocankamMu. M 3TOT McTOY-
HHUK 3arpA3HEHHs NIOBEPXHOCTHBIX BOJ HENb34 HeooleHUuBaTh. O6 3ToM
¢ TpeBoroit HamoMuHan Ham euie B 1980 r. npodeccop A.M.UepHses,
6s1BLIMIT nupekTOp Poccuiickoro HHCTUTYTa BOMHOTO X031icTBa. B cBO-
el kuure «CaMbIf yIMBHUTENbHBIA MUHEpa» [26] o nucan: «ExerogHo
NPH CTPOUTENBHBIX M IOpHBIX paboTax mepemMelaercs Oonee yeThipex
ThICAY KyOMYECKHX KHJIOMETPOB MOPOBI, U3 HEJP MbI U3BJIeKaeM Oosee
CTa MWIJIHApAOB TOHH PY/bl, CXXHIAaEM CEMb MHJIJIMAPAOB TOHH YCJIOB-
HOTO TOIIMBA, BHOCHUM Ha noius 300 MHUIMOHOB TOHH MHHEpPaIbHBIX
ynoOpeHHil U 4eThipe MIJIJIMOHA TOHH SA10XMMHKATOB. B TO e BpeMms
B aTMocdepy BeIOpacsiBaeTcs 23 MHUTHApAa TOHH YIJIEKUCIOTH H 60-
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Jiee OIHOrO MWUIMAapAa TOHH NIPYrux coeAuHeHUi. Bce Gonbie B Guo-
cepe pacceuBaeTcs xejesa, MeIH, HIMHKA, MBILUIBAKA, PTYTH, OepuiIns,
KaJMHf, CeleHa, CBMHIA, koOanbTa, ypaHa M IpPyrux ajeMeHTtoB. Mc-
KYCCTBEHHOE MOCTYIUIEHHE XMMHYECKHX 3JIEMEHTOB U3 HEJP Ha MOBEPX-
HOCTH 3€MJIM yXke B cTO pa3 Gonblue eCTeCTBEHHOIO.

Jo6bIya pyab! M IPOU3BOACTBO METAJUIOB YABAaHUBAeTCA NPHMEPHO KaX-
npie necats net. XKenesa ceituac npoussonutcs 6onee 500 MHIIMOHOB TOHH
B rojl. OKOJIO YETBEPTH 3TOT0 KOJIMYECTBA COCTABIAIOT HeoOpaTUMbIe MOTeE-
pH, KOTOpbIe 3arpa3HsaT 6Hochepy. LIBeTHBIX METaJIOB yTPauuBaeTCs elle
6onpuie — no 60-70%. 3nauumenvras yacme pacceusarOWUXCcs MEMANIOE
HeusbedxcHo nonadaem 8 npupodHsie 800bl. BOT n0Ka3aTenbCcTBO: coAepxka-
HHE CBHMHLIA B MOpPCKO# Bome 3a mocnenHue 20 net Bo3pocno B 10 pa3».
U 3T0T NporHo3, K coxajaeHHIo, MOJTHOCTHIO MOATBEPIMIM B Hallle BpeMs
ToMckue yueHble. [1o ux ouenkam BbIOpOCH B aTMOochepy NMpeanpUsaTUs-
MU Tomckolt o6nacTd TBEp/ABIX BEIIECTB, OKUCH YIIIEPOAa, YIIIEBOAOPOAA,
OKHCH a30Ta M CEpHHCTOrO aHruapuaa coctaeisior 221 Teic. T B roa. K
HUM nobasnsercs 166 Thic. T BBIOpOCOB aBTOTpaHCcnopTa. B urore, B ruapo-
xuMHueckoM Oanance pek Cpensero [1puoOps armocdepHble BbINaICHUSA
COCTaBJIAIOT O MakpodsneMeHTaM 37,4% U o opraHu4eCKOMY YIJIEpOAY —
16,3%. A B Bonax pek Bepxueit O6u ot 10 no 26% cynbdaroB cocTapasoT
BeIOpochl Dkubactysckort I'POC [22].

6.3. CoBpeMeHHas OLleHKa KauyeCcTBa peyHbiX Boa

K coxanenuto, uccnenoBaHus MmoaoOHble TOMCKUM Ha TEPPUTOPHH
[Tepmckoro kpas He npoBoauwnuck. HabnroneHus 3a ruipOXMMUYECKUM pe-
KUMOM pPEK OCYIIECTBIAIOTCA, NIABHBIM 00pa3oM, JIMIIL B HHXKHEH 4acTH
UX TEUYEHHs, a aHAIU3BI JOXKIECBBIX U TANBIX BOJ BBINOJHAIOTCA TOJNBKO MO
HECKOJIBKUM MYHKTaM Kpas U 0 04eHb HeOObIIOMY CUETY HHTPEIHUEHTOB.

[To 3TuM pe3ynbsraTaM MBI MOXEM CYIHTH JIMIIL O CyMMapHOM BO3/€H-
CTBUHU Bcex (hakTopoB Ha 3arpsizHeHHE OCHOBHBIX pek. B 2005-2010-x rr.
[TepMCkHii LIEHTP MO MMAPOMETEOPOIOTHHM H MOHHTOPHHTY OKpPYXKaroLIEH
cpens! (ITepmckuit LITMC) ruapoxumuyeckue HabMOIEHUS NPOBOAMI Ha
18 pexax u 3 BonoXpaHWIMILAX, OTOUPas B pa3Hble Ce30HbI MPOOKI BOABLI B
48 ctBopax Ha 35 moctax. Onpenensnucek 35 noka3sareneit GU3MYECKOTO,

1




ra3oBoro, OMOreHHOro, OpraHM4Yeckoro, CoJIEBOro COCTaBa, 3arpa3HsIIOLIKMX
BeuiecTB. [1o pesynbTaram aHaIM30B ONPENENEeHO CPEIHErOA0BOE 3HAYECHHE
YAEIBHOTO KOMOMHATOPHOTO MHOEKCA 3arpA3HEHHOCTH BOABI, 10 KOTOPOMY
JIaeTCA B HACTOs1lIEE BpeMs OLEHKa €€ KaueCTBa.

ITo 3TOM cTporoM oleHke Boda psAla HalUMX peK, AaXe TaM, rae HeT
KpYINHBIX HICTOYHUKOB €€ 3arps3HEHHU, IPU3HACTCA HENPUTOJHOH AJis MH-
ThEBBIX Henel 6e3 cooTBeTCTBYIOIEeH 04uCTKH. OHA U3 ITaBHBIX MPUYUH
TaKOHM CUTyallHH — BBICOKO€ COJIEPIKaHHME PaCTBOPEHHOTO XKeje3a B HallKuX
BOJlax, NpeBblIIaoliee JONYCTUMbIE HOPMBI, YEMY paHee He MPUIaBajioch
3Ha4YeHHA. [l0CTaTOYHO BBICOKOE CONEp)KaHME )Kelle3a XapaKTepHO IJis
MHOTHX IOYB M TOPHBIX MOpOA, pacnpocTpaHeHHbIX B IlepMckoM kpae.
KoMnnekcHas olieHka KauecTBa peYHbIX BOJ MPHBOAUTCA B €XETOAHO M3-
naBaeMoM cOopHHke «CocTosiHME U OXpaHa okpyxawlued cpeas! [lepm-
CKOTO Kpas».

OnHako Henb3s OTHOCUTH MOBHIMIEHHOE COIEp)KaHHE XKele3a U psaja
JPYr¥X MHICPEAHEHTOB TOJBKO K BIUAHHIO MPUPOLHBIX YCIOBHH. Bausuue
aHTPOMOTeHHBIX (haKTOPOB Bce OOMBILE pacnpoCTpaHsAeTcs Ha TeppPUTO-
pHIO peuHbIX HacceHHOB MyTeM aTMOC(epHOro nepeHoca U Nocieyolero
OCaXXIeHHs BPEIHbIX BEIUECTB, BEIOpachIBaEMBIX TPyOaMH MPOMBILLIEHHBIX
NpEeANnpUATHH, a TaKke MUIITHOHAMH aBToMOOHied. COTHHM ThICSY TOHH
3THX BeLLECTB, BHIOpachIBaeMBIX €)XXerofiHo B atMocdepy Tonbko B [lepMm-
CKOM Kpae, He yXOAAT B KOCMOC, a «3aC€BalOT» OKPYKaIOUIYIO TEPPUTOPHIO.
[To kpaiinelt Mepe 4acTh U3 HHUX MOMAAAET 3aTEM B PEKU U JaXKE B MOA3EM-
Hele Boabl. Kak Ob110 0TMeueHOo BbIlIE, MaciuTabbl 3TOro Npouecca o4eHb
IIHPOKH, T.€. B Npenenl [lepMckoro kpas MOryT MocTynaTh BO3LYLUHBIM
MyTeM pa3/IMuHbIE 3arPA3HUTENM M CO CMEXHBIX TEPPUTOPHI, a TaKXKe C
6onee otnanenusix. [logTBepknaeT Takoe npennonoxenue GakT NpUBHOCA
3anagHbIMM BETpaMH B Mpenesbl Kpas AbIMOB JIECHBIX MOXapHIll B HEHTPE
EBponeiickoit Poccun netom 2010r.

6.4. NrnaBHas BogHasa npobnema

UznoxeHHble CBEACHUS O COBPEMEHHOM COCTOSHUM KayecTBa BOIbI B
pekax IlepMckoro kpas Mmo3BOJIAIOT CO BCed OTBETCTBEHHOCTBIO CUMTATh
CIOXHUBIUYIOCA CHTYaHHIO TPEBOXHOMH. MBI CIMILKOM JIOJITO TOJBKO (PHK-
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CHpPOBaJIM HEOIAronoJyure ¢ KaueCTBOM HallMX BOJ, OObSICHAS MHOTHE €r0
NPHYMHBI €CTECTBEHHBIMHU YCIOBUAMH. HeoOxoqumMo oTka3aTbCs OT Takou
YCMOKOHUTENBHON TOYKH 3PEHHA M HayaTh cepbe3Hble Hay4uHble HCCIe0Ba-
HHA MO BBHIABICHHUIO ACHCTBUTENbHBIX MPUYMH U MacuTaboOB 3arpsA3HEHHs
KaK MOBEPXHOCTHBIX, TaK M noaseMHbIX Bod. MHaue XXI Bek, B KOTOpbIH
ITaBHBIM CTPaTErMYECKHM pecypcoM Ha IuiaHeTe OyneTr 4ucras BOIa, MBI
MOX€EM OKazaTbCsl MpH OOWIMH Koauuecmeéa BONHBIX PECYPCOB B OYEHb
TPYOHOM MOJIOXKEHHUH C UX KAUECMBOM.

N oueHs CBOEBPEMEHHO 3BYYaT NO3TOMY CTPOKH CTHXOTBOpEHHS Muxa-
mna CMmoponuHoBa «YenoBek»:

K poonuky s eybamu npunux:
IIpocmo 6wino nanumsca oxoma,
Ho 6 menosenue oxka pooHux
IIpespamuncs 6 zHunoe 6onromo.
Mne mena noxkazanu 6 mom uac —
Yenogexa, HA0éxcy, oCHOBY —
JIazywauvbu eanakmuxu 2nas,
IIy3vipawuiica cmex 800sHOZO.
beccnosecen npupoowl ykop...
Mamep ybuswuii —

He 3Haem npouyeHovs!
Cam cebe noonucan npuzosop,
Cam ezo npugooun 8 ucnonHeHve.

Msl He MOXeM ceHuac, B OTIMYME OT MpPedblAyIUX HCCIeNOBaHHMH,
OKOHTYPHTb I'paHHULBI TOH TEPPUTOPHH Kpas, T7I€ BOJa B peKax elle YnucTas,
a 3TO AO/DKHO 3aCTaBUTh HaC CEPhE3HO 3aayMarhcs. HyXHBI He TONBKO
cepbe3Hble pelleHHs pykoBoiacTBa [lepMckoro kpas, HO M KOpEHHOE
H3MEHEHHE MCUXOJOTHH €ro KaXKIOoTro XHUTENS M0 OTHOLEHHIO K MPHPOIE,
K OXpaHe BOJbl HAlUMX peK Ha KaXKJIOM METpPE UX pycel M Ha KaXJIOM KBa-
JIpaTHOM KHJIOMETpe TEPPUTOPUHM UX BonocOopHbIx OacceiinoB. Heobxonu-
MO HMHHULMHPOBATH HAy4YHBIE MU KOHCTPYKTOPCKHE paboThl, HarnpaBJieHHbIE
Ha CHHXXEHHE MOTpeOIeHUsT BOAB! B MPOMBIILJICHHBIX HENsAX, yay4lleHue
TEXHOJIOTMH OYMCTKH MPOMBILLIIEHHBIX CTOYHBIX BOJI.
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[Ipunooicenue 1

CBenenust 00 ocHoBHBIX pekax [lepmckoro xkpas [21]

Haspanue peku u i(?czi:rl;aél:::ra An Kl::a’ BI(;I;{%?::;, |
Kama" E’;‘v‘gé’::::ifl;‘fai‘i‘)”‘pa""""' 1805 | 507000
| Becnsina Kama (nB) 266 7490
| |
j;é’::;aﬂ Com) Becasna (np) 149 1800
| Jlynbs Kama (1B) 128 1380
' Koca Kama (np) 267 | 10300
\ Jlonor Koca (n1B) 137 2940
| [Oxuas Kenstma Kama me) | 1712|5270
: Jlonbs (Ces. Jlones) | FOxuas Kensrma (n1B) 139 1040
L Tummop (Tumiuep) FOxuas Kenprma (np) 235 2650
- InnsBa Kama (nB) 214 2020
| Yponka Kama (np) 140 2010
- Buepa KamMmckoe Baxp (nB) 415 31200
. S3bBa Buepa (nB) 162 5900
. Monmeic A3bBa (nB) 100 1090
- I'nyxas Busissa A3bBa (nB) 234 1740
| Konisa Bumepa (np) 460 1350
T o | | s e
LBepeaoBKa*) 03. UycoBckoe 141 1970 l
I AnBa KamMmckoe Baxp (s1B) 304 6250 |
! BunbBa SAitBa (nB) 107 1180 |
' Konnac Kamckoe Baxp (np) 102 1020
‘ WHbBa Kamckoe Baxp (np) 257 5920
Bensa (BusibBa) UnbBa (n1B) 199 1390
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Oxonuanue npun. 1

Ha3sanue pexn u fﬁionrrcl)agzge:ra An :;ia’ BI(—)[;(:(:%;I;,
Kocpea Kamcxoe Bxp ms) | 283 | 6300
(Boxn. Koceaa) ™
Yepmos Kamckoe Baxp (nip) 121 748
O06Ba Kamckoe Baxp (rip) 247 6720
Hepnsa O6Ba (y1B) 115 1060
Yycosas” Kamckoe Baxp (a1B) 592 23000
Koiisa Yycosas (rip) 180 2250
VYebBa YycoBas (np) 266 6170
Bunepa YycoBas (s1B) 170 3020
Bukaii BunbBa (y1B) 125 1080
JIsicBa Yycosas (s1B) 112 1010
Csuisa” Kamckoe Baxp (71B) 493 19700
bapna CouiBa (nip) 209 1970
[1lakBa (I1lakoBka) CouiBa (mp) 167 1580
Upens CouiBa (71B) 214 6110
babka CruiBa (n1B) 162 2090
TynBa BorkuHckoe Baxp (1B) 118 3530
Cupa” Kama (mip) 206 4870
Byit” Kama (11B) 228 6530
IMu3p by (mip) 151 2210
Tioit (box. Trwii)” [TaBnoBCcKOE BAXP. 193 3700
Capc? Troit (nB) 135 1370
BeicTpseiii Tansin” Benas (mp) 345 7560

Ilpumeyanusa: 1. B nepedeHpb BKIHOUEHBI peku AnnHoi 100 kM u Gosee.,
2. 3HakoM *) 06O3HaYeHbl PEKH, YaCTHYHO MPOTEKAIOUIHE 3a
npeaenamu IlepMckoro kpast.

141




Ipunoxcenue 2

I'maporpadpuyeckne xapakTepucTHKHU 0acceHHOB HEKOTOPbIX

uccsenyembix pek Ilepmckoro kpas [20]

[ino- Cpen- Pacna-

manab HAA VYxnon | Jlecuc- XaH- 3akapcro-

BOAO- BBICOTA PEKH, TOCTH, HOCTE BaHHOCTD,

cbopa, BOIO- %0 % o ’ %

KM? cbopa, M 0
1 2 3 4 5 6 7

'Kama — c. Bousor 46300 171 0,2 80 - -
Becnsina — 1. 3roneBa 7100 194 0,2 84 - -
'Koca — c. Koca 6340 186 04 78 - 0
Jloor — y 1600 192] 08 73 -
noc. CepreeBckuit
IIuneBa — 1. Ycrb-Kaiio 1870 176 0,2 94 | 0
Biuiepa - 30900  322| 30| 88 - 40
noc. PsbunuHo |
S3eBa — c. Huxn. S3pBa | 5840 293 2,4 94 - -
I'myxast BunsBa — 673 202 0.8 87 i i
noc. Ycre-Cypmor
Konga — . [Tonbo6rixa 10800 245 0,4 92 - 36
bepesosaz - 33| 300 07! 98| - 49
I. bynaeipes
SliiBa — 1. JlyGuue 5740 309 1,1 94 - 30
Konnac — c. OumenkoBo 896 161 0,6 62 12
HubBa — 1. Cnynka 5210 188 0,2 61 -
Benga — 1. Own6 836 188 0.4 85 3
KoceBa — 1. OctanuHO 6220 392 1,0 93 - 28
Obpa - 5540 191 06| 43 . 0
c. PoxxnecTBeHckoe
Yycosas — nrt. JIamuno | 21500 387 0,4 91 - -
flotsa - nrr. Kycwe - 179 | 374 17| 97| - :
ATneKCaHAPOBCKHH
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Oxonuanue npun. 2

Ilpumevanus:

ITno- Cpean- Pacna

maiab HAA VYknon | Jlecuc- X:H- " | 3akapcro-

BOJIO- BBICOTA PEeKM, | TOCTb, BaHHOCTb,

cbopa, | Bomo- %o % HOOC e %

) %
KM cbopa, M

| 1 2 3 4 5 6 7
YcbBa — 1. YUycoBoii 3130 396 1,6 97 - 29
Buxai — nirt. [Namms 788 401 3,0 91 - -
JIsiceBa — noc. Kpex 1010 247 1,7 75 14 15
Chiba - 19700  227| 04| 57 - 45
c. [NonxkamerHoe |
bapna — a. Cunromara 1910 247 0,8 72 9 21
Hpens — 1. llly6uno 6060 233 0,5 45 - 55
babka — x. banane 1980 237 0,9 66 8 10
Tynea — c. KpeiioBo 3530 200 0,8 57 - -
by# — x. Unmma 3860 153 0,4 26 - -
Tro#i — n. T'ym6uno 2180 229 0,3 57 10 55
Capc — c. CynranbexoBo | 1300 303 1,2 66 4 70
Beictpeiii Tansin — 667 199 11 27 ) 10
r. YepHyka

1. Tnaporpaduyeckue XxapaKTEpHCTHKH NPHBENEHBI U CTBO-

POB T'HAPOJNIOTHYECKHUX MOCTOB.

2. CpenHHH YKJIOH PEKH YCTaHOBJIEH IpaduyecKu Mo METOAY
I A. Anexceesa (1955).

3. CBeaeHHuA O pacnaxaHHOCTH NPUBENEHEI TULIB 11 BOOOCOO-
pos momansio 3000 KM? U MeHee N0 COCTOAHMIO Ha KoHel 1962 I.
4. CBezeHHs 0 3aKapCTOBAaHHOCTH peYHBIX HacceifHOB npuBee-
HBI 110 JaHHBIM clipaBOYHHKa Pecypchl..., 1973.

5. [IpouepkH B KOJMIOHKAxX 6 M 7 03HAYaIOT OTCYTCTBHE CBEICHUH.
6. CeelleHHA O JIECHCTOCTH AJA pek Buiuepa, YceBa u bapna
TIPHUBEJEHBI N0 ApYyTHM OIMXKaHIIMM THIPOJIOTHYECKUM TIOCTaM.,
7. 3HaK %o B KOJIOHKE 4 O3HAyaeT NaJleHHe PEKH Ha KHJIOMETPO-

BOM y4acTKe B MeTpax.
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BCHO CBOK TBOPYECKYIO
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