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Bce xopoiuo B npupoge, HO BOJAa — KpacoTa BCEH
npupoabl. Boga xuBa; oHa 6eXUT WM BOJHYETCS BET-
POM; OHa JBWXETCA U JAET XKU3Hb BCEMY OKPYXaIOLLIEMY.
Pa3HooGpa3Hbl IBJICHUS BOM, U HE MOHATHBI 3aKOHbBI 5TO-
ro pasHoo6pa3susl.

C.T.Axcakos. 3anucku pysiceiinozo oxomuuxa
Openbypeckoi eybepruu

INPEANCJIIOBUE

Bonblune ycnexu B ruipoJIOri, JOCTUTHYTHIE 32 [TOCTEIHUE MO~
BEKA, TIPAKTUUYECKU €llle He HALIM CBOEro OTOOpaKeHus B ydeOHUKaX
JUIS CTYAEHTOB U aCIIMPAHTOB, CHEUUATUSUPYIOIIUXCS IO NAaHHOH WU
CMEXHBIM CMIeIHANTBHOCTAM. TakoMy TMOJOXEHHUIO Belllell B HeMaJol
CTETIEHH CTIIOCOOCTBOBAMO IIPABHMJIO COOTBETCTBUS COAEPXKAHUS yueO-
HUKOB Y4YeOHBIM MnporpaMmam. I10oTOMy MHOTrHE NpenogaBaTesiy Bbi-
HYXXII€HBI YUTaTh CBOU KYPCHl, HE OPUEHTUPYACH Ha yCTapeBliiue yueo-
HUKM U TIpOTPaMMbl, MJIH XK€ HaoOOpOT, NMPUCIIOCAOANBAACh K HUM.
Haubonee 0e300MIHbBIA NYTh IS U3MEHEHUS CUTyalluu — OToOpaxe-
HU€ HOBbIX TEHACHLMI B IHIPOJIOTUYU B PAMKAX HECKONBKUX YIeOHBIX
1iocobuii, IpU CO3TAHUU KOTOPBIX (110 CPABHEHUIO C YYEOHUKAMM)
aBTOpPAM IpefoCcTaBIeHa GONbLIast CTENeHb CBOOO/IBI.

ITnanmpyercs mocaenoBaTeIbHOE U3NaHue Tpex KHUT: «CoBpeMeH-
Hble NPOONEeMBl TUAponoruu», «IIpuknagHas ruaposorus», «Mare-
MaTU4YeCKOe MOJETUPOBAHUE B THAPOJIOIHMU».

HaHHas KHUra, Kak 9TO H CJEeAYeT U3 Ha3BaHU, SIBIAETCS MO-
NBITKOM BBECTH HAlIMX YMTATeJel B Kpyr MpobJieM M 3a1a4 rTuaposio-
ru. IlocnenHsist NMOCTOSIHHO M3MEHSeTCsl, NOSBISIOTCS HOBble Ha-
TipaBNe€HUs, METOJOJIOTHH, NIpUopUTeThl. Y1 npunepxusaTbCcs Tpagu-
IIMOHHOH CTPYKTYPHl ¥ HIEOJOrMU CTaphiX YYeOHUKOB IO THAPOJO-
Ty, MO KOTOpBHIM MBI yuyunuchk camu 30—50 ner Hazam, Bpsa Ju
JTOTTYCTHMO.

Mb1 He u3beraeM U MOTEMHYECKUX aCTIEKTOB, XOTSl M HE CTapaeMcs
UX 00OCTPUTH, M Be3lle OTAAeM MPEAIOYTCHHE, TIe 3TO HEOOXOOUMO,
AHAJTUTHYECKOMY ITOAXOAY Iepel YUCTO onucareabHbM. OT CTYIEHTOB
3TO MOTpebyeT GoJiee Cephe3HBIX YCHINI M 00s1ee TTyOOKMX ITO3HAHMI
du3uky ¥ MateMatdkd. Ho MHave nmpoaBuxeHUe Brepesa OyneT 3at-
PYAHEHO.

Tl'unposnorus npuoGperaeT BCe BO3pacTaolliee 3HaYEHUE NIPU pellie-
HUHM 33724 HAYUHOT0 00OOCHOBAHMS CTPOUTEILHOIO M IKOJIOTUYECKOTO
NPOEKTUPOBAHHUSA, NIPAaBIIBHOTO 36MJIe- U BOLOMOJIb30BAHUS, OXPaHbl
[MPUPONHONA CPEAbI, SHEPreTUYECKUX, BOLOXO3IUCTBEHHBIX U KOMMY-
HUKAUMOHHBIX NPOeKTOB. Jipyras HeMajioBaXHasi 00JIacTb €€ NpUo-
XXEHUH — 3TO MPOTHO3bI PEYHOro CTOKA M ONACHBIX TUAPOJIOTHYECKHUX
ABNCHUM, TAKMX KaK HABOAHEHUS, CejeBbie MOTOKHU, KaracTpoduue-
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CKHe OOBIBI M JIABUHBI B TOPax, 3arpI3HEHUE TEPPUTOPUI U PEUHOTO
CTOKa.

I'unpostorust — oMH U3 BAXKHEHUIUMX HAYYHBIX 3JIEMEHTOB CUCTEMbI
XKHU3HeoOecreueHUs YeJ0BeYeCTRa.

CuMBOJ THIPONIOTHH

ABTOpBHI JAHHOTO Y4eOHOTO MOCOOUS CBA3ANM CBOM XHM3HU C THI-
pONIOrKHel U HUKOTAA 00 3TOM He moxanenu. Mbl JII0GUM 3Ty HayKy U
XenaeM BCeM, KTO OepeTcs 3a €€ U3yYeHHe W NaiTbHelllee pa3sBUTHE,
MOJIYYUTh OT 3TOI0 TAKOE XKe VAOBOJBCTBUE, KAKOE BHIAJIO HA HALLY
JOI0.



F'TABA 1
OBHINE CBEAEHUA O T'NAPOIOINHA

1.1. Boaa Ha 3emie

YTOGHI 3apaBo paccyXaaTh 000 BCEX aCMEKTax MPUCYTCTBUS Belle-
ctBa H,0 Ha 3eme, nosie3Ho cHayajia MPUBECTH HEKOTOPHIE HUDPHI,
XapakTepHuayIolue Hauly MiaHeTy B uenoM [8, 17]:

e tuameTp 12756 xm;

¢ 00beM 1083 mipn kM3,

e Macca 5,976 - 10%* kr;

e CPEAHSAA IUIOTHOCTH 5518 kr/M3;

o [UIOTHOCTh BHENIHEH YacTu 3eMHOM Kophl 2 800 kr/m3;

e [UIOLIANh IIOBEPXHOCTH 510 MIH KM?2;

* IUIOLIAMh ITIOBEPXHOCTH Muposoro okeaHa 361 muu km2 (70,8 %);

e ILIOLIANb NTOBEpXHOCTH cyun 149 mux km? (29,2 %).

Bona nmpe6riBaeT Ha 3emiie B CAMOM Pa3IMYHOM COCTOSIHUHM B 3aBH-
CHMOCTH OT MECT CBoero cocpenoroueHus. OCHOBHas €€ Macca Colep-
KUTCSA B TPEX MAKPOCTPYKTYPHBIX 3JIEMEHTAX IUIAHETHI.

1. B Mantnn 3eMiim — 00ONIOYKE TUIAHETHI, HAXOMSIECHC MEXIy
SIAPOM M 3¢MHOM KOpOoii, T. . MpUMEPHO MexXny rayouHamu 30— 50 kM
1 2900 XM OT MOBEPXHOCTH, IO PA3HBIM THITOTETUYECKUM OILIEHKAM,
MOXET IPUCYTCTBOBATh OT 13— 15 no 28 mipa kM Bojel. CoBpeMeHHOE
€XEroIHOe TOCTYIUIEHWE 3TON BOIbI, HA3BIBAEMOIl IOBEHWIBHOM, U3
ry6UH 3eMJIM B MOA3EMHBIE BOABI COCTaBIgeT = | KM3.

2. B Tonue 3¢eMHO# KOpBI — BepXHEH YacTh TUTOCHhEPH MOIIHO-
CTBIO TIpUMEPHO OT 5—20 KM non camMbIMH TITyOOKHMHM OKeaHHYye-
ckuMHM BriagumHamu 10 40— 50 kM moa BbICOYaHIIMMU TOPHBIMH Xpeoh-
TaMM CyHIM, MO pa3HbIM MCTOYHHKaM, coxepxurcia ot 1,0 mo
1,9 mupn xM? Bonbl (CBOGOIHOM, afcOpOMpPOBAHHOM, KPUCTAJIM3A-
LUMOHHOI).

3. B Muposom okeane Haxomurcsi okoio 1 320—1 370 mix xm3 Bogsl,
a C y4eTOM BOJIBI, COAEPXAUIECs B MIMCTBIX JOHHBIX OTIOXEHHSIX,
1470— 1480 mun km3. CpenHss ry6uHa MHUpOBOrO OKeaHa COCTaBIsA-
et okoso 3700—3750 M.

Yro Xe KacaeTcsl TEPPUTOPUM CYUIM, BOXBI KOTOPOH SIBISIOTCS
O0BEKTOM H3y4YeHHS THAPOJOTMH, TO 3AECh MBI MMEEM CJIEAYIOLIYIO
KapTUHY:

e CPEIHSAS BBICOTA IOBEPXHOCTU CYIUIM HAZ YPOBHEM MOPSI OKOJIO
875 m;



* IOA3EMHBIE BOABI 10 rayounbl 200 M — 23—24 MiH KM? (OUeHb
yclI0BHas oueHKa); u3 Hux 200— 500 Thic. KM3 — moa3eMHBIi el (MHO-
rOJIETHSISI MEP3JIOTa);

« BOJa B 03epax — okos1o 180 Teic. kM (wiowans okoso 2,1 MITH KM?);

« BoJa B 60710Tax — OK0J10 12 ThIC. KM (TUIOIIALBL OKOJIO 2,7 MIIH KM2);

* 3aTTaChl BOJbI B BEPXHEM IOYBEHHOM I'OPM3OHTE (A0 2 M) — OKO-
710 16—17 ThBIC. KM3;

* BOJa XXUBBIX OPraHu3MoB 6uoctepst — okono 1,1 Teic. kM.

CnenyeT oOpaTUTh BHUMaHMe HA NMPUCYTCTBHE JIbAA HA TOBEPXHO-
ctu cylum. KonuuecTso ero orpoMHO 10 CPaBHEHHIO C 00BEMOM BOABI
Ha KOHTHHEHTaxX U ocTpoBax. ECTECTBEHHO, 4TO Jibla MHOIO B BBICO-
KUX IIMPOTaxX ¥ COBCEM Majio B HU3KuX. Ho 31aeck BCcTynaeT B AeiicTBUe
BBICOTa MECTHOCTH, CIIOCOOCTBYIOINAS] BBEAEHUIO HEKOTODBIX, XOTS U
HE OYeHb OOJILIIMX, TEPPUTOPHII B MUD XOJIOAA.

INpuBoauMele HUXeE UUGPPBHI OKPYIJIEHBI, YTOOBI HE CO3JaBaTh WJI-
JIIO3UMIO MX BBICOKOI TouyHocT. OHU CIEOYIOT B TAKOM TOPSAAKE: 00beM
JIpa, TIOLIALb, MTOKPHITAsl JILAOM, CPEIHSS TOJIIMHA Jibla Ha 3TOH
TUIOINAIH.

Awntapktaaa: 30,1 maH kM3, 13,6 MaH kM2, 2210 Mm;

I'pewnanaua: 3,05 maa kM3, 1,80 MaH kM2, 1690 Mm;

KaHanckuit apxTudeckuii apxumnenar: 54 toic. KM, 150 ThiC. KM?,
360 M;

Espasus: 41 teic. kM3, 229 Thic. KM%, 180 M;

Cesepnas Amepuka: (50— 80) Tbic. kM3, 154 Thic. KM2, 300— 500 M;

OxHas Amepuka: (5—7) toic. kM3, 33 ThIC. KM2, 150—200 M;

OcrajibHast TEPPUTOPUSA — OKOJO 1 THIC. KM2.

Taxum 0O6pa3oM, Ha 3eMHOM cylIe o0lilee KOJUYECTBO Jbaa, 3aJie-
raioilero Ha miowand 16,2 MaH KM? co cpeaHei ryGuMHOM OKOJIO
2000 M, npubIMXeHHO cocTauseT 33,3 MIH KM>.

1.2. YHEKAJIbHBIE CBOMCTBA BOIbI

Boza. Jlen. Cuer ... OHHU BCIO XHM3Hb TaK WIH HHA4Ye COMYTCTBYIOT
HaM.

«Boga — camoe BaxHOe XUMHUYECKOE BeruecTBOo. OHa — I[NABHLIN
KOMITIOHEHT XHWBBIX OPraHH3MOB M TOH Cpelpl, IJe XHMBET YEJOBEK.
Pu3uyecKue CBOKMCTBA BOIbI PE3KO OTJIMYAIOTCHS OT CBOMCTB APYrMX
BELIECTB, U XapaKTep STUX pas3Iuyuil onpenenser npupony dusnye-
CKOTo ¥ GMOJIOTHYECKOro Mupay». DTa KpaTkasi npeamOyia 3auMCTBOBa-
Ha HaMH Y XUMHKOB (JI. [Tonuwur, IT. [Tomuur. Xumug. M., 1978), ko-
TOPBIX TPYAHO IMOA03PEBATh B MPUCTPACTHH K BOJE, ECTECTBEHHOM LIS
TUAPOJIOTOB.

Bona — 370 cBeWIad Npo3payHas XUAKOCTh, OeCLIBETHAS B MalbIX
obpeMax ¥ npuodperaroias rojyboBaToO-3€J€HOBATYIO OKPAaCcKy CBOEM
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toniuy. Jlea Toxe mpospayeH, 60 KOIbOOULIKMEHT TOMIOUICHUS UM
CBETa B BUAMMOM 4aCTU CIIEKTpa IPAKTUYECKU PaBEH HYMO, OJHAKO
9TO HE OTHOCHUTCSA K YJibTpaduoaeToBOM M MHGPaKpacHOH 00acTIM.
Ha ckonax KpynHbIX [VIBIO IJIETYEPHOTO M PEYHOTO JIbAA OH, KakK M
BOIA, UMEET ToJlyOble U 3eJIEHOBATBIE OTTEHKH.

CBOWCTBa BOABI HATTOXWIMA OTIICYATOK HAa M30PAHHYIO HAMM CUCTE-
My (PM3HYECKHMX KOHCTAHT M eIMHUI] U3MEPEHUS: TeMITepaTypa 3aMep-
3aHUS BOABI — IUIaBJICHUS JibAa NpuHaTa 3a 0 °C, a TeMreparypa Ku-
neHust Boasl 3a 100 °C (to u apyroe npu atMocepHOM JAaBIEHUU OKO-
7o 1013 mb6ap = 101,3 kIla = 760,6 MM pt. c1.). Eqununa oobema B
METPUYECKOI CUCTEME BhIOpPaHa U3 YCJIOBHS, YTO 1 M3 BOIBI MIPH TEM-
niepatype 3,98 °C umeer maccy 1000 kr.

st Toro 4yTo6s1 pa3o06paThCs B MOUTMHHBIX IPUYMHAX YHUKAIBHO-
CTHU BOIBI KAK XMMHUYECKOTO BElIECTBA, UTPAIOIUETO Ha Haulel miaHe-
T€ CTOJIb BaXHYIO pOAb, HAaM NPHAETCS 3AIJIAHYTh B MOJIEKYJIAPHBIH
MHP.

CHavajia HECKOJIBKO CJIOB O BOAOPOJE. ¥ HEro HET aHAJIOTOB: SLAPO
BOAOpOAA — 3JIEeMEHTapHasl 4acTUla. Y JI000ro Apyroro 3JeMeHTa
BCETNA MMEETCA DJIEKTPOHHAsA 000JI0uKa, HECylliasi OTpULIATENbHbIM
3apsad M 3KpaHupyolas sapo. MoH Xe Bomopoga — 3TO «TOJIbIi»
MPOTOH, U OH MOXET TPUTITUBATHCHI K 3JNEKTPOHHBIM 000JI0YKaM
JPYIUX aTOMOB, UCIIBITHIBAs MPU 3TOM HE 0CO00 CHJIBHOE OTTAJIKM-
BaHUe OT simpa. Ternepb paccMOTPpUM Kuciopon. Korma atoM Bogopona
OIHOII MOJIEKYJIbI BOAbI NPHOIMXKAETCA K aTOMY KHMCJIOpPOAa IpYyroi
ee MOJIEKYJIbI, TO MEXIY MPOTOHOM M 3JIEKTPOHHOM 060JI0YKOIl KHC-
JIOpoJia HAYMHAET JeHCTBOBATh CUA JOMIONMHHUTEIBHOTO MIPUTSIXKEHUS,
u obpasyeTcsi ocobast, Tak Ha3bIBaéMasl BOIOPOAHAS CBS3b. Takue CBsA3U
pa3 B ABaiuarth ciiabee 0ObIYHBIX BHYTPUMOJEKY/ISIPHBIX, HO POIb HX
orpoMHa. O BKJIaie KMCJI0pOJa B YHUKAJIbHbIE CBOMCTBA BOJIBI OCTa-
HOBUMCS YyTh HUXE NpPH OOCYXNEHUM ero ocoObIX OTHOILIEHHA C
BOJIOPOIOM.

Monekyna H,O — npocreiiiiee ycroiiunBoe coenHeHe BOAOPOaA
¢ kucyaopoaoM. CTpyKTypa ee TakoBa: TPHU siupa (IBa BOTOPOTHBIX U
OIIHO KMCJIOPOAHOE) 00pasyloT paBHOOEAPEHHBIN TPEYTOJIbHUK — JIBa
NPOTOHA B €r0 OCHOBAHMM M aTOM KMCJIOpOJa B BeplinHe. VI3 umeio-
LLIUXCSA B MOJIEKYJIE ITSITH Map SJEKTPOHOB OJHAa COCpeNoTOYeHA BOJIHU-
34 atoMa Kucjopona (BHyTpeHHHUE 3JIeKTPOHBI), ellle 10 OZHOMH Haxo-
JATCS BO B3aMMOJEHCTBUM OTHOBPEMEHHO C OMHUM U3 JABYX IIPOTOHOB
U 9IpOM aToMa KMCIIOpOAa, ¥ HAKOHEL[, ABE MOCIEAHMUE TATOTEIOT K
yHaJieHHBIM OT IIPOTOHOB BepIIMHAM TeTpasapa (TpeyrojibHO# mupa-
Muanl). Takum o6pa3oM, B MOJIEKYJIE BOABI MMEETCS YeThIpe FIOJIoca
3apsi/IOB, PAcIIONIOXKEHHBIX B BepLUMHAX TETPasApa: JBa OTPHUILIATENb-
HbBIX (M3-32 OJIM30CTH CKOIUICHUS «00001LIECTBIEHHBIX» Map 3JIEKTPO-
HOB) M JBa NOJNIOXHUTEIbHBIX (M3-3a Ne(UIMTA IJIEKTPOHOB BOIHU3U
«OTOJIEHHBIX» MPOTOHOB). MONEKysa BOABI [0 CBOMM pa3MepaM paBHO-
BeaMKa wapy auaMerpoM 3- 1019 m (0,3 Hanomerpa). Ilpu ¢a3oBbix
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fiepexofax MoJIeKyJia BOJAHI cilerka aedopMupyercs, 1axe BHyTPUMO-
JIEKYJISIPHBIE PACCTOSIHUSI HECKOJIBKO COKPALAI0TCS B HAIIPaBJIEHHUH OT
nbaa K napy. [lokasaresieM Takoit zehopMalliM MOXET CIYXHTb U3ME-
HeHMe yia Mexay aunusamu cesseid HOH: nex — 109,5° (Tak Ha3biBa-
eMBbIil TeTpasapuyeckuii yroa), soga 105°03°, map 104°27".
JlefCTBUTENBHO, BOAA MTPAET OCHOBHYIO POJIb B YHUKAJIBHOCTH [11a-
Ha TBOpEHMS MPUPOAbl. [UAPOTOrUYSCKUIl IUKIT — KPYTOBOPOT BOJABI
B MPUpPOAC — BO BCeil CBOEH IMONHOTE X MOLIY BO3MOXEH TOJIBKO B
CHMJIY TOTO, YTO YCJIOBUS HA MOBEPXHOCTH Halllel MIAHETHI, ONpEaess-
eMbI€ B MEPBYIO OYEpeb JAaBJIeHUEM U TEMIEPATypoil, CIYIalHHO UIH
HE CIyyaifHO, HO TOMANAl0T B OKPECTHOCTH TaK Ha3blBaeMOW «TpOi-
HOW Todku». TIoCHenHAa ecTh HeKOe TePMOAMHAMUYECKOE IOHATHE
Y COOTBETCTBYET I€OMETPHYECKOH TOYKE Ha AMArpaMME COCTOAHUSA
(B KOOpIOMHATAX AaBJIEHHE — TEMIIEPATypa), NPEACTABIAIOECH cOO0H
TP JIMHUH, UCXOIAIIME U3 HA3BAHHON TOYKM M pasiesisiouniue obna-
CTH CYLUECTBOBAHMS (PA3OBBIX COCTOSHMI BOJBI — TBEPIAOTO, XKUAKOTO
" Ta3000pa3Horo. «[poitHast TOYKa» VIS BOAbI UMEET YeTKUEe KOOPIHU-
HaTter: 0,01 °C u 6,106 MBap = 610,6 T1a = 4,59 MM pT. CT. ¥ COOTBETCTBY-
€T pPAaBHOBECHIO TpeX Ha3BaHHBIX (a3 (puc. 1.1). ObpalaeM BHUMaHHe
HA TO, YTO MOHATHE «CyOIUMAaLHA» B (PU3HKE — 3TO MPOLECC IIPSAMO-
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Puc. 1.1. lnarpamMma COCTOSSHUS BOABI M «TPOMHAS TOUKa».
CJ'ICII)’GT 06pa'me BHUMAaHUE Ha U3MECHCHHC Macu.[TaGa, pa3geisaeMoe MoJiocaMu
«pa3pbiBa»



ro nepexona jbia B rap, MMHYS COCTOSTHUE XKUAKOM (a3zbl (Boabl). B To
K€ BpEMSI B METEOPOJIOIMM U IJISILUOIOTMH 10 HEM3BECTHBIM IIPHYHK-
HaM MOJ 3TUM OIlpeleieHueM IOHMMAaeTCsd OOpaTHBIA Ipolecc —
[epexoa BoIbl U3 MapooOpa3HOIO COCTOSIHUS B TBEPHOE.

OpHako ¢yHIaMeHTaJdbHasl NPUYMHA UMEHHO TAKOW CUTyauUu U
BOOOILLE BCeX HEOOBIYHBIX CBOWCTB BOABI KPOETCH B JOCTATOUHO CHJIb-
HOM B3aMMHOM TIPUTSLKEHUH ee MOJIeKy . Takoe B3aMMOAeHCTBUE IpH-
cylile XMMHMYECKHUM CTPYKTypaM C BOJOPOAHOH CBsA3bIO. Ilocaenueit,
Kak 3TO OBUIO yXe YIOMSHYTO paHee, Ha3blBaloT NPUTSIKEHUE MEXIY
4TOMOM BOAOPOJA OAHOM MOJIEKYJIBl U DNEKTPOOTPULIATENbHBIM aTO-
MOM JIPYToi MOJIEKYJTbl. DJIEKTPOOTPULATEIbHOCT — 3TO CIIOCOOHOCTD
aTOMa, YYacTBYIOILETO B KOBAJICHTHOH CBS3M (CBSA3M OOLIEH Iaphl
9JIEKTPOHOB JIBYX ATOMOB), IIPUTATUBATh K cebe anextpoHbl. Kucno-
POI IBASIETCS. OHUM M3 CAMBIX CUJIBHBIX 3JIEKTPOOTPULIATEIbHBIX 3Jie-
MEHTOB, YCTyIas B 3ToM ToJibko ¢Topy. Boga — ocobeHHo noaxonsi-
1lee BEUIECTBO I 00pa30BaHUS BOAOPOIHOM CBS3M, TaK KaK KaxX-
Iasi ee MOJIEKyJIa UMEET Ba aTOMa BOAOPOJAA U IBE HE MOACICHHBIE
3JICKTPOHHBIE Maphl M TEM CaMBIM MOXET 00pa30BaTh YETHIPE BOJO-
ponmHble cBA3M. ITocaemHHe OCYIECTBASIIOTCS C yYaCTHEM aToMa BO-
JIOpOJa, PAacCIOJIOXEHHOIo KO0 MEXIY MOJIEKYJIaMH, JU0O0 MEXIY
aToOMaM¥ BHYTPU MOJICKYJIBIL:

/H
H—O—H... O\
H

BonoponHasi cBsi3b OGBSICHSAETCS TEM, YTO BJIEKTPOH aTOMa BOMO-
pona cnabo CBA3AH C NMPOTOHOM M JIETKO CMEILAETCS K 3JIEKTPOOTPH-~
LIATETBEHOMY aTOMY, B IAaHHOM CJIy4ae K aToMy Kuciopoaa. B pesynbra-
T€ MPOTOH «OTOJSETCA», YTO CIOCOOCTBYET COMMXKEHHUIO ATOMOB KHMC-
JIOpoJa TIOYTH JO PACCTOSIHMS, KOTOPOE YCTAHOBHJIOCH OB MEXIY HUMM
B OTCYTCTBHE aTOMa BOJIOPOJA.

byneM BOCIIpMHUMATh BOAY KaK acCOLMALUIO MOJEKY]I, OObeau-
HEHHBIX BOTOPOIHBIMU CBA3IMH. W ecliu B XXUAKOH BoJe cogepxKaTcsa
OTHEJbHbBIE aCCOLMATBI €€ MOJIEKYJ, TO aHAJIOTMYHOE pacroNOXeHHe
MOJIEKYJT XapaKTepHO W I JbJa, HO YIIOPSIOYEHHOCTh PacIpoCTpa-
HSETCS yKe Ha BCIO CUCTEMY B LIEJIOM, YTO, B KOHEYHOM CYeTe, Npu-
BOJIUT K OOPa30BaHMIO XapaKTEPHOH TEeTPAdIpHUIECKOM CTPYKTYPHI JbIa.
JpyruMu cinoBaMy, KpUCTAJUIBI JibAA LIEJIMKOM TIOCTPOEHHBI TOJIBKO Ha
OIHUX BOJOPORHBIX CBsA3sX. CTpyKTypa JipJa 00pa3Ho Ha3BaHa «BEChMa
axypHoit» (JI. [Tonuur, I1. Tlomunr, 1978), ubo B Heit MONeKyIb yiia-
KOBaHbl MeHee IUIOTHO, YeM B Xuikon Boge. IIpu ruaBneHuu npaa
TeTpasApyyecKas CTPYKTYpa YaCTHYHO Pa3pylIAeTCs U MOJIEKYJIBI BOIBI
cOnuXaloTcs Ipyr ¢ apyroM. MMeHHO 103TOMY Bojda, 3aMep3asi, yBe-
JMAYMBAET CBOit 00beM Ha 9 % u jen npu Temiepatype 0 °C umeer MEHB-
HIYIO IUIOTHOCTh, YeM Boja. Bce 3TO MpUBOAWMT K TOMY, YTO BONOEMBE
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3aMep3al0T, HaYMHas C UX MOBEPXHOCTU. MaKCUMYM IJIOTHOCTH BOZbL
Hacrymnaet ripu 3,98 °C. IIpu nanpHeiileM oxIaxXIeHUd BOIA Y NOBEpX-
HOCTU CTaHOBUTCS MeHee TUIOTHOM U ITO3TOMY OCTaeTCs Hall HECKONb-
KO Oonee TelUIOW BOXOM TMyOMHHBIX CIOEB AO TEX MOP, MOKA HE 3a-
Mep3HeT. Cloi JibJa Ha MOBEPXHOCTH NPEIOXPaHIeT HaXOASLIYIOCS 10
HUM BOAY OT JajibHeMIUX oTeps Terwia. B 3amep3ninx pexax U o3epax
IO JIBAOM IIPOIO/KAETCS XU3Hb.

B Tasioit Boge MHOTME BOJOPOAHBIE CBS3HM COXPAHSIOTCS, U arpera-
Thl MOJIEKYJI C TETPAAPUIECKOI CTPYKTYPOU MPOLOJIKAIOT B HElt MpU-
CYTCTBOBaTh. 110 Mepe HarpeBaHKs BOJbI 4aCTh TAKUX arperaToB pacra-
naeTcd, BBI3bIBASI AajibHeillee MOBBIUIEHUE TUIOTHOCTU XUIKOCTH
BIUIOTH 0 CaKpaMeHTaJbHOM Temriepartypsl 3,98 °C, mocine yero Hayu-
HaeTcs CHUXEHUE IJIOTHOCTH C TMOBBILIEHUEM TEMIIEPATYPHL.

BonsHO rtap HaXOOUTCS YXX€ B COCTOSTHUM OTCYTCTBUS BCEX BOMO-
pomHsIX cBs3eit. Eciu 6bI 3TO GBIIO HE TaK, TO MPU TeX TeMIiepaTypax
Y JaBJIEHUH, [IPU KOTOPBIX IIPOTEKAET XU3Hb Ha 3emiie, BOAA U Jied He
cMOrnK OBl CTOMb JIETKO ¥ MHTEHCUBHO MCIHAPATHCS. 34€Ch MBI BHOBb
BO3BpAIAaEMCS K «TPOMHOM TOYKE» M IPUXOIUM K [TIOHUMAHUIO BHYT-
PEHHMX TMPUYMH CTOJb 6JaTOCTHOTO U XXH3HM KPYTOBOPOTa BOALI B
npupone. Ho cnacurenbHble BOOOPOAHbBIE CBA3U HE TOJBKO CO3HAIOT
[IpUEMIIEMbIE THAPOMETEOPOIOTMYECKUE YCIOBUS, HO U UTPAIOT OIpe-
JIEIEHHYIO pOJIb M B CaMoOif XXU3HHU. B yacTHocTH, Halle JIMYyHOe hU3U0-
JIOTMYECKOE CYILIECTBOBAHME CO CBOMMM OMOXMMMUYECKUMHU TpOLECCa-
MU HACKBO3b [IPOHM3AHO SIBJIEHUSIMM Pa3pbiBa WIK 00pa30BaHUS CTONb
ONTUMAJIBHBIX JJISI HAC BOIOPOIHBIX CBSI3EH.

CHHUCOK YIMBUTENBHBIX CBOMCTB BOIBI MOXET OBITH IPOJOJIKEH.
Hanpumep, TeMriepaTypbl 3aMep3aHUs M KUIIEHUsSI BOJbI 3HAYUTEILHO
BBILIIE, YEM Y BCEX PONCTBEHHBIX il coenuHeHuit (runpunos). He Oynn
3TOro, XU3Hb KaK TaKoBas BpsA M ObL1a 661 Bo3MoxxHa. JleiicTBuTENB-
HO, Temneparypa riasineHus apaa Ha 100°, a TemmnepaTtypa xuneHus
Boas! Ha 180 °C npeBhIlLaeT TAKOBbIE, KOTOPHIE MOXHO OBLTO ObI OXHU-~
JaThb, Beau Bojga cebs nogoOHO APYTUM THIPHIAM HEKOTOPBIX HeMe-
TaJIJIOB, COCeNeH KHUCIOPOAa N0 MEPUOIUYECKOH CHUCTEME, — a30TOM
1 GTOPOM TIO MEPUONRY U CEpPOii, CENEHOM M TEUIYPOM IO rpynre (s
[puMepa, TeMileparypa minasnenus ammuaka NH; — 77,7 °C, dropu-
croro sogopona HF — 92,3 °C, ceposonopona H,S — 82,9°C, cene-
Hosopopona H,Se — 64,0°C).

Eiue onHO 3aMeyartesbHOE CBOMCTBO BOJBI — CIIOCOOHOCTh PacTBO-
psaTh MHOrMe BeuecTsa. Ocob0 XOpOLIO PAaCTBOPUMBI B BOJE T€ XUMMU-
YecKHe COEOMHEHUsI, KOTOphle MOI'YT 00pa3oBaTh C Hell BOJOPOIHbIE
cBsi3u. MBI B CBOEi MOBCETHEBHOU NEATEAbHOCTHU IPUBBIKIU CUUTATE
XOPOLIMMHU DACTBOPMUTE/ISIMM TaKME€ BEILECTBA, KaK CIUPT, GEH3HH,
3(¥p U MHOTHE JpYTUe, KOTOpble NEHCTBUTEIBHO XOPOLIO PacTBOPS-
OT XMPBI U MHOTHE OPraHWYeCKHe BELEeCTBa, HO B HUX HE PacTBOPSI-
JOTCsI, HAIIpUMeEP, COJIU. 3aTO NOCAEAHHE XOPOIIIO PACTBOPSIIOTCS B BOJE,
TaK KakK oHa o0JiagaeT KpaliHe BEICOKOU NU3JIEKTPUYECKOM IIpOHUIIA-
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€MOCTBIO, U €€ MOJICKYJIbI UMEIOT TEHIAEHIMIO COCAUHSTLCS C MOHA-
MU, IpeBpalasi UX B MOHBI I'MApAaTUPOBAHHBIE, YTO MPUBOAMUT K UX
cTabMIM3aluy B pacTBope. Xopoliasi pacCTBOPUMOCTD Pa3IMYHBIX CO-
el B BOE OYEHBb BaXKHA [UISI MHOTUX MPUPOIHBIX [IPOLIECCOB.

3akaH4yuBasl 3TOT KpPAaTKUM, HO AyMaeTcs, YTO IMOJIE3HBIA U1 rUA-
POJIOTOB 3KCKYPC B OONACTh XUMUU, HaBaiiTe MO-HOBOMY U C U3BECT-
HO#l HoJjieit 0JarOroBeHUsl B3[JISHEM Ha BOAY, 3TO YIUBUTEIBHOE
XUMUUYECKOE COeMHEHME, 63 KOTOPOTO Mbi HE CMOIJHU OBl XUTb, HO
KOTOpO€ Mbl HE LIEHUM, 3arps3HsieM BCEMM HOCTYMHBIMU HaM CIIOCO-
6aMu U pyraem ee, Koriga CTpaiaeM OT €€ HU30bITKa.

A Tenepb JaBaiiTe NoAgyMaeM — CyeBepHe MJIM UCTMHA KPOIOTCS B
COBEPILLEHHO 0COOBIX CBOMCTBAX «CBSITOU BOIbI»?

1.3. Hayka <«I'maponorusi»

IToHsITHE O TUAPONOTUM KaK HayKe O BOJE BPSAL JIM MOXHO CYUTATh
YCTOSBLUMMCS M OOLUETIPUHATHIM. B pasnuyHbIX BapyaHTax olpenese-
HUI 9TO HayKH OOBIYHO YIIOMMHAETCS, YTO THAPOJIOTUA pacCMaTpU-
BaeT CBOICTBa, 00pa30BaHUE, COCTOSIHUE, PACIIPOCTPAHEHUE, pacIpe-
NeNeHUe LUPKYNSLUU NMPUPONHBIX BOM, a TAKXKE IPOLECCH M SIBJIE-
HUS, B Heil npoTekatoniue. Horga Cnonap3yoTcs BeIpaXXeHUs — Ha-
yKa O JIeATeNbHOCTH, HAyKa O MOBEIEHHMH, HayKa O XM3HU BOJIBI.

Ecnu He BO3BpalaThCs K ycTapeBlIEMY ITOHUMAHUIO THAPOJIOTHH,
KOTZa OHa BKJII0Yajla OKEAHOJNOTHIO U THAPOreosoruio (reoruaposo-
TUI0), TO, OTOXIECTBISIS €€ C TUAPOJIOTHUEi CyllH {(KOHTHHEHTAJIBHOMN
TUNPOJIOTUeit), UeNeco00pa3HO OCTAHOBUTHLCH HA MPUBOAUMOM HIDKE
OnpeneaeHUU.

T'unponoruss — 3TO Hayka:

e U3yyaollas MPUPOAHBIE MPOLECCH U IBJIEHUS HAa 3eMHOM Cyllle,
MIPOUCXOASIINE C BOAOW, B BOAE WIM C YYacTHEM BOJIbI, MCKIIOYast
(w1 He uckmoyasa?) chepbl THAPOXUMHUU U MMAPOOUOJIOTHH;

e BXOJSILIAS B LUK HayK o 3emie;

* COCTOSALIAs M3 ABYX YacTeil — pyHaaMeHTAIbHON U IPUKIIAAHOM.

MBI OTKa3JIUCh OT MBICIY IIPUBECTH YTO-TO BpOJE KPaTKOil aHTO-~
Joruu onpeaeneHuil Hayku «luaponorus» BCAEICTBUE UX HEYETKO-
CTH UM NPOTUBOPEYMBOCTU. TeM He MeHee, TOMUMO CHOPMYITUPOBAH-
HOTO HaMM U MPUBEJACHHOTIO BhIIlie, IOMEIAeM TPU XapaKTepHEIe Je-
GUHULIMHA.

1. Onpenenenve M.A. Benukanosa [3]: «[unposnorus — Hayka o
JEeATEIHOCTH BOJABI Ha IMOBEPXHOCTH 3EMJIIU».

2. Onpenenenue HeMelkoro ruaposiora P. Kemnepa (Boxnbl u Bon-
HbIi OanaHc cymwn. M., 1965): «'magposnoruss — 3TO HayKa O BOe,
HaxoIsUIeics Hall, Ha U [IOJ 3€eMHOM MOBEPXHOCTHIO B €CTECTBEHHOM
COBOKYITHOCTH BceX (DOpM ee NpOosSBIeHHS».
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3. Onpenenenue u3 sHLMKIoNeaun «OkeaH — Atrmocdepa» (J1.,
1983): «I'maoponorust — HayKa, U3y4yalolias BOAbl CyliM OT MOMEHTA UX
BBITIAZIEHUS B BUJE OCAJKOB JIO BO3BPALUEHHSI B OKEAHBI».

Bo MHOTMX u3BeCTHBIX yyeOHMKaX 10 O0LeH rMAPOJIOIMY ¥ TUAPO-
JIOTHHU CYIIY OMpejesieHus HAayKu, MMM OIMCBhIBacMOM, BOOOIUE OT-
cyrcrBy1oT. Bonee Toro, cylieCTBYIOT OUEHb Pa3NUYHble MHEHUS O CO-
JEPXaHWU, IIPUOPUTETAX K TOJKOBAHUM PAZNUYHBIX ACTIEKTOB IMAPO-
sioruy. B cniucke ocHOBHOM JMTEpaTyphbl CO3HATEABHO MPUBeAeH Habop
W3JaHU, XOpOoUIo MOATBEePXKAAMIMX cKazaHHoe {3, 7, 9, 10, 11, 15,
16, 18, 19, 20, 27, 28].

YyeHue o CTOKE — IJIaBHasi COAEPXATeIbHAs 4acTh TUAPOJIOTHM.
PeyHoit CTOK B LIMPOKOM CMBIC/IE — HOPUPOAHOE SIBJCHUE IepeMe-
1eHuss cCBOOOJHOM BOABI B IIpeAeiax CyWH noa AeACTBMEM IpaBUTa-
LIMOHHBIX CWJI, KOTOpasi paHO WJIX IMO3IHO HEIPEMEHHO MOSBIAETCS
B pycJIaXx peK M JIUIIb B HE3HAYMTENBHBIX KOJUYECTBAX HEIOCPEN-
CTBEHHO CTeKaeT B Mope. PopMUPOBAHUE CTOKA — IJIABHBIM IIPOLIECC
Ha3eMHOU 4acTU TMAPONOrMYECKOro UUKIA, COCTOSIUMN U3 MHOXe-
CTBA YaCTHBIX POLECCOB, MPOUCXOASAIIUX B €CTECTBEHHBIX ITPUPON-
HBIX 00pa30BaHUSX, HA3bIBAEMBIX PEYHBIMM OacceitHaMu.

B HacTos1ee BpeMsl THAPOJIOTUS HAXOIUTCS B HEYIOBIETBOPUTE b~
HOM COCTOSIHUM. [0 CuX MOp He pelleHbl MHOTUE CYHIECTBEHHBIE BO-
npockl (opMUpPOBaHUS CTOKA. BMecTe ¢ MaTeMaTUYECKUM MOJEIUPO-
BaHHEM B TMIPOIOTUH MMOABUIMCH HOBBIE MTPOOAEMBI U TYIIUKHU.

MemieHHO 1 C TPYIOM IMpOOUBAIOLIASACS THAPOIOrMSA HOBOIO IIO-
KOJICHMSI CBSI3aHAa C MareMaTUYeCKUM MOJENUPOBAHUEM IPOLIECCOB
CTOKA U ITOSIBJIECHHEM COBPEMEHHBIX BHIYUCTUTEILHEIX BO3MOXHOCTEIA.
Ho 3pech BaxeH He caM $HaKT UCTIONb30BaHUS KOMITBPIOTEPOB WM TEP-
MUHA «MoIenb». U To, U Apyroe BXOAUT B apceHaNl ¥ TPaAULIMOHHON
TMApPOJIOrUK. Beb B KayecTBe pe3yJibTaTOB BEIYUCIIEHHIM TEIIEPh MOX-
HO II0JTyYaTh I'POMagHble MacCUBBI HUDD U moObIe rpaduyecKue Imo-
CTpoeHUs 6e3 U3BMEHEHHS CyIIECTBEHHOM YaCTH CBOUX METOHOB U IOJI-
x010B. [lesio B MpUX0/Ae HOBBIX YMOHACTPOCHUT, MUPOBO33pEHUA, HO-
BBIX CJIOXHBIX MOJIEJIEit, CaMa BO3MOXHOCTb MOSIBJICHUSA KOTOPBIX SIBH-
Jlach €CTECTBEHHBIM CJICACTBHEM IIPUXOJIa IMOXH KOMIIBIOTEPOB.
MonenupoBaHue B TUCKAX CTAPOR KNACCUYECKOM TMAPOJIOTUHM B YEM-
TO aXe HeJIETNO, XOTS € CTOPOHHHUKH 3TOTO He 3aMeYaioT U OKa3hiBa-
10T OKECTOYEHHOE COIPOTHUBIECHUE MHAKOMEICIHIO.

1.4. Pasnensl ruaposioruu

CrnenuuyHO OTHOLUEHUE MEXIY TUAPOIOTUEN U THIPOreoNoruei
(reoruzaponorueit). C TOUKM 3peHUs] aCIIEKTOB TEOPHUH, MOIAEIUPOBa-
HUS, pacyeTOB, NIPOTHO30B CIOXUBLIEECS OTAEEHUE TMAPOIreOJIOrMU
OT IMAPOJOruM — HegopasyMmeHue. [1o cBoei cyTH — 3TO eauHas Ha-
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yka. Ho MHXeHepHast TUAPONIOTs M MHXEHEPHas TMAPOreosiorus no
KpYTY pellaeMbIX 3a1a4 CUJIbHO OTAMYAIoTCs Apyr ot apyra. [Toatomy
U3MEHHTD CIIOXUBILYIOCS CUTYALIMIO OYEHE CITOXHO, a TEMEPh YXKE BO3-
MOXHO U HeleJiecoo0pasHo. TpaquMOHHO MMAPOreoors OrKe MpHy-
MBIKA€T K TEOJIOTMH, WHOIJA OPraHU3allMOHHO JaXe COBMEIleHa C
Heil. I'paHuIIa MeXay TUApPOJIoOTMed U TMAPOreoJOrueil MIUII030pHa.
T1o4YBEeHHBIN MMOKPOB M IMEpBble METPHI TOJILUK FOPHBIX MOPOX — 3TO
00NIacTh MOBBILIEHHOTO MHTEpeca MMIPONIOTMH U THAPOTEOJOrUuu O~
HOBpeMEHHO. XOTS €CTh U HEKOTOpasl pa3HMIA:

¢ TUIPOJIOTHUIO SIPYCHI IIOA3EMHBIX BOJ B IIEPBYIO OYEPElb UHTEPECY-
JOT KaK eMKOCTH HAKOIJIEHUS BOJBI U B Pa3HOH CTENeHHU 3aMeJIEHHO-
ro €€ UCTEYEHUS B PYCIAOBYIO CETh PEYHOro OacceiiHa;

¢ TUAPOTEOIOTHUS UCCAEAYET pacnpoCTpaHeHue, (GOPMBI 3aICraHus,
3aIaChl, PEXUM U JABUXEHUE MON3EMHBIX BOJ.

BooOiie ke 00a Ha3BaHHBIX acreKkTa He YyXJbl 00eMM HayKaM.
V1 HakoHell, TUAPOTEOJIOTUS U THAPOJIOTUS CTAIKUBAIOTCA C Ipobiie-
MO B3aMMOAEHACTBUS ITOBEPXHOCTHBIX U ITOA3EMHBIX BOJ, IPUYEM KaX-
Jasi UCUUIUTMHA CYUTaeT ee cBoeit. CnenyeT 100aBUTh, YTO TUAPOIO-
TUIO UHTepecyeT U DIyOOKMi noa3eMHbIt cToK. OHa B KaKOii-TO Mepe
Ha4MHAET TEPATh MHTEPEC K IOA3EMHBIM BOJAM, 3aCTAIOLINM HILKE
YPOBHS MODAI.

Enie oxHa HENENOCTh JAJIbHEHIIeH Ae3UHTETPallMU U pa3rpaHuye-
HHS HayK O 3eMJie — 3TO MCKYCCTBEHHO MOCTENEHHO paciliupsronee-
CS OTUYXICHUE IVISIIUOJIOTUY OT TMIPOJIOTHH, ITaryOHO CKa3bIBaIOLLE-
€cs Ha pa3BUTUM 00eux HayK. BripasuM yBepeHHOCTb B TOM, YTO U -
POJIOTHS U TASILUONOTHUS 10 GONBILIOMY CUETY — €IUHAasi HayKa.

JIOBONBHO OOIIETIPUHSATHIM WIH, IO KpaliHel Mepe, YIIOTpeOUTeNRb-
HBIM SIBJISIeTCSI TTOAPA3eIeHe THAPOJIOTMY 10 BOOHBIM OOBEKTaM —
TUAPOJIOTHS PEK, 03ep, OONOT, TOYB, TTOA3eMHBIX BOI, JIEAHHUKOB. Bpone
OBl ecTecTBeHHO U JIoTUYHO. Ho He Bce Tak nmpocro. JlaBaiiTe paccMoT-
pUM 3TU pas3Aelibl MOCIeI0BATENRHO.

Tudpoaozusa pex. DTO TMOYTH TABTOJNOTUS THIPOJOTMU CYIUM MK
obmieit ruaposoruu. Mul ynusnsgeMcsi, TIoYeMy HUKOMY He IPUIIUIO B
rOJIOBY BBIIEJIUTH ropas3no 60see eCTECTBEHHYIO «TUIPOJIOTUIO PEYHBIX
bacceitHoB». Y ecu npemomasaTesIio BhiMajia IO YUTATh JICKLMH IO
TUOPOJIOTUU PEK, TO OH HAXOAUTCS B CAOXHOM IOJOXEHUM, HOO OHa
MPAKTUYECKN HepasaennMa c oblIeid TUApPONIOruei.

Tudpoaozus o03ep. 30echy CUTyalUsT CIOXHEE, TaK KaK MMapaielbHO
CYLIECTBYIOLHE TEPMUHBI «03€POBEACHUE» U «TUMHOJIOTHS» HE SBS-
IOTCSI €€ CHHOHUMAaMH, ITIOCKOJIBKY BKJTIOYAIOT B ce0s1 MHOXECTBO CIle-
uubuyeckux IS JTUMHONOTUHM BOmpocoB. OTKpoiite, Hampumep
KHUTY «JIuMHONorus» . XaT4MHCOHA, U BBI TYT Xe YOSAUTECH B ITOM.
B yem-TO momoGHA CHUTyaUuss ¥ C TMAPONOTHEN GOJIOT, IIPOTUBOIIO-
CTaBJI€HHOI1 ¢ «D0NIOTOBEACHUEM». B ITOCIeIHEM CYIECTBYIOT acIeK-
Thl, JOCTATOYHO JAJIEKUE OT TUIPOJIOTUU, HO KOHEYHO C Heil CBSI3aH-
Hble, EC/IM MBI VX€ JaBHO OTAESNWIM OT TUIAPOJIOTUH «TUAPOOHUOTIOTAIO
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M, B KaKOI-TO Mepe, «[MAPOXUMUIO», TO ISl «IUMHOIOTUU» U «B0-
JIOTOBEJEHUSI» ITO OTHEJICHUE YK€ HEAOMYCTUMO.

Tlousennan zudpoaoeus. BiuzkuMu onpeneeHUsIMU SIBJISIIOTCS «y4e-
HUEe O IOYBEHHOM Bjare» U B KakKOM-TO Mepe «(pHU3MKa MOYBBI», TAK
KakK B paMKax IOYBEHHOI T'MAPOOTUU PELIAIOTCS U 33Aa4M TEI10006-
MEHa.

HaspanHble pasaesbl TMAPOJIOTUM CIEAYeT HOCTOSHHO UMETh B BUILY,
HO HE IIPUAaBaTh UM KaKOro-HUOYAb CAMOCTOSITEJIBHOTO 3HAYEHHUS.

HMHorna HEKOTOPHIM BaXXKHBIM acCIleKTaM TMIAPOJOIMM KakK €AUHOM
HayK¥ COOTBETCTBYIOT TaKMe BBIICHASIEMBIE KPYIHBIC pasfieibl, KaK:

1. Tudpomempus;,

2. Tudpozpaghus;,

3. Qusuueckas eudpoaozus,

4. Cmoxacmuveckas 2u0poao2us,

5. Ilpuknaduas eudponozus.

V3aKOHUBAHKE PA3TUYHBIX «TUIPONOTHIT» B KOHEYHOM CYETe IpU-
HOCUT OOJIBllIEe Bpena, YeM IT0JIb3bI, ¥ B MEPBYIO oyepelb M3-3a pac-
CIOCHUS MBICIEd CaMUX aBTOPOB «Y3KHX TMAPOJIOruii». A BOT Jt0boe
[MOJIHOE, BCECTOPOHHEE M INIyOOKOE MCCIENOBAHUE NOIKHO BKIIIOYATh
B cebs1 00CYXIeHHe CIEeAYIOIIUX NECATH [IABHBIX ACTEKTOB, BaXXHBIX
HE TOJBKO B paMKax T'MAPOJIOrMM, HO U BO BCEX Haykax o 3eMie.

1. Memoodonozuueckuii (B3aUMOCBS3b, U30MPATEILHOCTD, JOKA3aTeb-
HOCTb METOJIOB, TIPUEMOB Y TIOIXOJ0B).

2. Hamepumensroui (MpUOOPHL M CMIOCOOBI U3MEPEHUS U3ydyaeMBbIX
BEJIMYHMH).

3. Dkcnepumenmansuniid (IPOBEACHUE SKCIIEPUMEHTOB U HaGnoone-
HUI).

4. Codepxcamensvhbili:

o Quzuyeckuit (onucaHue rUAPOJOTMYECKUX IIPOLIECCOB U SIBIEHUIMA
U UX 3aBUCHMOCTH OT YHUBEPCAIBHBIX 3aKOHOB IPUPOMIBIL);

* XUMHYECKUI (OmucaHue TUAPOJIOTUYECKUX, TMAPOXMMHUYECKUX
MPOLIECCOB M 3arps3HEHUs C YYETOM KPYroBOpOTa XMMHYECKUX 3Jie-
MEHTOB M BELIECTR);

e buonoruveckuil (onmMcaHue I'MIPOJIOTMYECKHUX, GHOXMMHYECKUX
¥ OMOJIOTMYECKUX MPOIECCOB B 3KOCUCTEMAaxX M GMoMax).

5. Mamemamuueckuii.

 IETEPMMHUPOBAHHBIN (CTIOCOOBI ONTUCAHUSA TUIIPOIOTHYECKUX MIPO-
LIECCOB U SIBNICHU);

« BEPOATHOCTHBIM (CrIOCOOB! OMUCAHUsI ClydalHbBIX FUAPOJIOrHYe-
CKHUX BEJIMYUH, TIPOLIECCOB U TOJIEi).

6. leoepaguueckuti (0600IEHNE ¥ CUCTEMATU3ALUs [1aPAMETPOB
Mozeneit GOpMUPOBaHHUS CTOKA U JPYTUX THAPOJIOTMYECKUX IMpPOLieC-
COB M SIBJIEHUI Mo jaHAwadTam, NPUPOTHEIM 30HAM ¥ KOHKPETHBIM
TEPPUTOPHUSIM).

7. Hcmopuyeckui (pecTtaBpauysi TUAPOJOTMYECKOro IIPOLIIOTO U
MPOTHO3bI OYIYyLIErO, UCTOPUS TUAPOJIOTHH).
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8. xonoeuneckuii (crieumduyeckass OpUeHTALUSI BOZMOXHOCTEN I~
pOJIOTUHU B PEIUEHUM 3a[a4 OXPaHbl OKPYXKAIOLUEH Cpebl).

9. [Ipuknaonoii

e DACYETHBIA (OpUEHTALUs] METOOB TUAPOJIOTUHU UISL HYXKI CTPOU-
TEJIPHOTO U 3KOJIOTUYECKOrO IIPOEKTUPOBAHUS);

© [IPOTHOCTUYECKMU I (MCIOIb30BAHME THAPOJIOTMUYECKUX MOIETEH 1S
AKCTPANONALUU THAPOIOTUIECKUX TIPOLECCOB B OyayLUee);

¢ COLLMOJIOTUYECKU I (BOCIIPUSTHE Y PeaTU3aLUs TMAPOJIOIMUECKUX
unel, MOArOTOBKA KaApOB, HayYHO-IIOMYJISIpHAs JIMTepaTypa).

10. Jlexcuxo-cmuaucmuneckuii (HaydHasi TEDMUHOJIOTUS, TOJIKOBbIE
1 SI3bIKOBBIE TUAPOJIOTMYECKHUE COBApU, NEPEBOIbI TMAPOIOTNYECKOM
JINTEPATYPBI, CJIIOBAPHBIM 3alac s3blKa U CTWIb U3JIOXKEHUS TEKCTOB
cTaTeid U MOHOrpaduit B 006J1aCTU TUAPOJIOTHU).

1.5. Tupposiorus B cucTemMe HayK

T'oBOpsi 0 MECTE TMIAPOJIOTUM CPEAU JPYTHX HayK U €€ B3aUMOOTHO-
LIEHUM C HUMU, BAXXHO HE TOJILKO Ha3BaTh 3TU HAYKU, HO K 00paTUTh
BHMUMAaHME Ha OCOGEHHOCTH 3TOro B3auMOOTHoIueHus. Ho cHayana
PAcCMOTPHM CHCTEMY HAyK, B OCHOBHOM €CTECTBEHHBIX, TaK MJIM UHAYe
OKAa3bIBAIOLLUX BNUSHUE HE TOJBKO HA IMAPOJIOrUIO, HO ¥ Ha JIpyrue
HAyKH{ O 3emuie.

DTa CHUCTeMa CKIIAILIBAETCS U3:

e (OYHIAMEHTAIbHBIX HAYK — (DU3UKHU, XMMHUH, OHMOJIOTUU, MaTe-
MaTUKU (SBISETCS JIM IOCHAEAHSS €CTeCTBEHHONH HayKOH — BOMPOC
CIIOPHBIH: «...eCTECTBEHHBIE HayKH, BKJIf04Yass MareMaTUKy» (I'. Beitsib.
Marematnueckoe mplueHue. M., 1989), «...marematuka...He OTHO-
CUTCS K eCTeCTBEHHBIM HayKam» (P.Peiinman, P.JIeitron, M. Canzc.
DeitHMaHOBCKHE JleKUUHK 110 pusuke. T. 1. M., 1965);

e HayK 0 3emie, UMEIILIUX OTHOLUEHHE K TPEM OCHOBHBIM <«I€0-
chepam», — reonoruu (Jurocdepa, BKIHOYAOINAass 36MHbIE MAHTHUIO U
SIpo), MeTeoposiornu (aTMocdepa), okeaHoJOTUHU (CoCpenoTOYeHHAS
ruipocgepa), ruaposoruu (paccpenoToyeHHast ruapocdepa);

e UCTOpUM (B JAHHOM Cllydyae MpUpoabl) U reorpaduu, MOCKONbKY
BCe cyllee MpedbIBaeT BO BpEMEHU U IIPOCTPAHCTBE.

Kaxnas 13 nepeunciieHHbIX HayK 00JIagaeT CIIOCOOHOCTBIO Iepe-
MOJHATBCS ¥ pa3MHOXaThbes. Y1 rumpoiorus, nojgo0HoO BceM HayKaM o
3eMile, UMeeT IpaHHd, MOBEPHYTHIE KO BCEM IEepedyHCAeHHBIM OTpac-
JIAM 3HAHUS, a TAKXKE pacriojiaraeT CBOMMU, YCIIOBHO CaMOCTOSTENb~
HBIMU AUCUUIUIMHAMU.

DOyHIaMeHTabHbIE HAYKX TIPUCYTCTBYIOT B FHAPOJIOTUM ITOBCEME-
CTHO, Y YIOp Ha UX BAMSIHUE U UCIIOJIb30BaHUE 3aBHCUT OT IPHUPOIBI
npo6neM u u3bpanHoi Meroaosnoruy. CrnenuansHO CIEAYET OTMETUTD
BETUKYIO pPOJIb «IapULIBI HayK» — DU3MKK B Haykax o 3emure. [Tomumo
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TOTO, YTO CYLIECTBYET (pU3MYecKas reosiorus, dusnyeckas Tuaposio-
rust, pusnueckas reorpadusi, BoLIeJISeTCS LBl KOMIUIEKC TaK Ha-
3bIBAaEMbBIX re0(U3UYECKMX HAYK: B METEOPOJIOTMM — 3TO (pU3MKa aT-
Mocdephl, B OKEAHOJIOTHH — GU3MKA MOPS, B TeOJOTUM — TeOPU3M-
Ka, B TMAPOJIOrHy — reodU3uKa BoJi, IEPEUMEHOBAHHAS B «TUAPODU-
3uKky» [1]. B ueM-To 1OJOOHO M «BTOPXEHUE» XUMUU U OUOJIOTUM B
Hayku o 3emie. XUMUS TIOPOAMIA TEOXUMUIO U TUAPOXUMUIO (U 0be
OHU BaXHBI JJ1s1 THAPOJIOTUH), a OUOJIOTHS MTPOBEJia aKLNIO «3KOJOTU-
3auu»,

Hayku o 3emiie, nepennieTasch, Wi BKIIOYAIOT B KPYT CBOUX HUH-
TEPECOB OOHM U Te Xe NIPUPOAHBIE IIPOLIECCH ¥ ABACHUA (HO BCETrHa B
YeM-TO OTPaHUYECHHBIE CBOeM COOCTBEHHOMN CIEHM(MDUKOIM), HIH XE
«CO3[AI0T» MPOMEXKYTOYHBIC OTPACIH HAYKM.

BOMBUIMHCTBO I'PAHMI] MEXAY OCHOBHBEIMU HAayKaMH O 3eMJie M UX
OTHOCHTENIBHO CAMOCTOSTENIbHBIMU OTPAaCIsIMH YCJIOBHBI, WIII030PHbI
AKX Jaxe IMpUIyYMaHBL,

1logBonas UTOrM CKa3aHHOMY, KOHCTAaTHPYEM, YTO TUIPOIOTHS UMEET
cBoM (DU3UYECKUE, XUMUUYECKUE, OMONOTHYECKUE, IKONOTHUESCKUE,
reoJIOTMIECKUE, MAaTEMAaTUYECKHUE, TeorpadpuIecKue, HCTOPUIECKHUE ac-
nekTol. B 3akmoueHne XoTuM o0paTUTh BHUMaHUE TUAPOJIOTOB U BCEX
TeX, KTO XOUET CTaTh UMM, Ha TOT HEIPETOXHEIN (haKT, YTO XOpOLIas
OCBEIIOMJIEHHOCTD O TIOJIE3HBIX JUISL Pa3BUTHUS T'MIAPOJIOTHU 3JIeMEHTaX
BCEX MEePEYUCICHHBIX BbIIIE HayK — 3TO BCETO NHUIUIb HEOOXOXMMBIK
©a30BBIA MUHUMYM.

1.6. OcHOBHbIE KOHIENIMH THAPOJIOTHH

KoHuenuus KaK CUCTeEMA B3MIANOB Ha MPOUECCH U IBICHUS U Ha
MPUYUHE X OOYCIIOBIUBAIOIIUE SBIASETCS HEOOXOOUMBIM 3JIEMEH-
TOM Kaxaoit Hayku. [TloaTomy o3HaKoMIIeHUE ¢ HAOOPOM KOHLIEMIMIt
YYEHUS O CTOKE, U THUAPOJIOTHH BOOOLIE, 1aeT BO3MOXHOCTb I'HIpPO-
JIOTaM TONYYUTh YHOPSNOUeHHYI0 HHOOPMALIMIO VIS pa3MBIILIeHUM
0 LIEJIbHOCTH, CYLIHOCTH H 0COOEHHOCTSIX CBOEHM HayKU, a «HETUIpO-
JloraM» OCO3HaTb, YTO KPOETCS 32 MOHATHEM «ruaposiorus». Urak,
KOHUEITIIUHU:

1. O eudpoaoeuneckom yuxae. Ha noHATMM KpyroBopoTa BOABI B
MpUPOIE, CBA3BIBAIONIETO BOSAUHO BCIO CUCTEMY HAyK O 3emie, 6a3u-
PYIOTCSI OCHOBHBIE NIPEACTABICHHUS THUAPCIOTHH.

2. O nazemnoii vacmu zudpoaozutteckoz2o yuxaa. Nloctynupyercs exus-
CTBO MOCJIENOBATENbHbIX IIPOLIECCOB ITOBEACHUS U MEPEMEILIEHUS BONI
MEXIy MOMEHTaMU BBITIAJICHYS OCAJIKOB Ha MOBEPXHOCTh CYIIU U 110~
nagaHds ee B MUPOBOIL OKeaH.

3. O cmoke 600bt. B ocHOBe (hM3NYECKOI CYIIHOCTH SIBAEHUA CTOKA
JIEXUT OTIPEefeNsAiouiee CBOMCTBO BOOBI — €€ TeKyYecTh. B rpaBuTanu-
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OHHOM TI0JIe 3eMJIX 3TO CBOICTBO 3acTaBiisgeT BOLY HENIPEPBIBHO ABH-
rarecsi. Ho Bpemst ¥ IyTH 3TOTO ABMXKEHUSI MOTYT OBITh CAMBIMU pas-
JINYHBIMH.

4. O gusuneckux u xumuneckux ocobennocmax 800vl. AHOMAIbHbBIE
CBOMCTBA BOIBI MMEIOT MHOXECTBO YHHUKAJIbHBIX I'MAPOJIOTMYECKUX
MOCENCTBUIA: OTHOCUTENBHO IIIyOOKUE peKd U 03epa He IepeMepaa-
10T, BOJA XOPOILHO PaCTBOPSET MHOTHE XUMIYECKHE BELIECTBA, YMEHb-
LIAKOTCS. aMIVTUTYABI M3BMEHEHUS TEMITEPATyp BOABI U BIaXHOMN IOYBHI
[0 CPaBHEHUIO ¢ aTMOCHEPHBIMU, CHHXXAETCd CKOPOCTh TaKUX IpPO-
LIeCCOB, KaK NpoMep3aHKe, CHeroTassHue, ucrapeHue. Bee 3To He Tomb-
KO CrIocoOCTBYyeT MHOIMM OMOJIOTMYECKUM ITpolieccaM, HO YacTO UX U
OIpeaeIsier.

5. O 3akonax npupodsi. Bce mpoLecchl HEXUBON MPUPOALI, B TOM
YyC€ U THAPOJOrMYECKHUE, MOTYUHSIOTCS MCKIIOYUTEIPHO 3aKOHAM
buzuxu u xumuu. [IpeTeHUMO3HBI TIOMBITKY PSA/A NMpeICTaBUTeNEN HayK
o 3emie chopMyIHpoBaTh reorpaguuecKue, reoJIoruyecKue, ruapo-
JIOTUYECKHE «3aKOHBI». DT HECYIIECTBYIOLINE 3aKOHBI — TOJIBKO He-
KHE CIIOBECHBIE KOHCTATALIMKM MJIK YTBEPKIAEHMUS.

6. O 3axonax coxpanenus. DTU BaXHEHIIe YHUBEPCATbHbIE (DU3K-
YeCcKHEe 3aKOHBI OTOOPaXeHbI B TMAPOJIOTMH YPABHEHUSAMU BOAHOTO U
TEIUIOBOro GaaHca.

7. O6 ykaone. Yrojl HaKJIOHa MECTHOCTH, CKJIOHOB, pycejl BCerma
HEIMOCPEACTBEHHO BJIMSIET HA CKOPOCTD JIIOOBIX ABMKEHUI U Ha BEJIU-
YUHBI, IPONOPIIMOHAJIBHEIE TIOIAAN COMPUKOCHOBEHUS 3€MHOM MO-
BEPXHOCTH C aTMocGhepoil.

8. O peunom bacceiine. D10 eCTeCTBEHHOE AUCKPETHOE MIPUPOTHOE
o0pa3zoBaHHe KaK TrUIpoyioruyeckas ¢opMa opraHu3anuu pejbeda
CYIIH SIBJISETCS MECTOM pa3BepThIBAHHUA IIpoleccoB (GOpMHPOBAHHS
CTOKA.

9. O cmoxosom 31emenme. DTO TUCKPETHOE MOBEPXHOCTHOE WIU
MoJ3eMHOE 00pa30BaHME €CTh NMPUPOTHAs (HopMa CaMOOpraHU3aLUU
ONTUMAJILHBIX YCIOBUMA HAKOIUIEHUSI M CTEKaHUs BOAbI HAa CKJIOHAX
pe4YHbIX 6acceiiHOB.

10. O cmoxoopmupyrouem xomnaexce (CPK). 3ro cneuudpuye-
CKOEC HAaUMEHOBAHUE OTHOCUTEJIBHO OMHOPOMHOU YAaCTU TEPPUTOPHUH
peYHoro GacceifHa ¢ mo3unuit yyenusa o croke. COK B HekoTopoMm
CMBICJIE COOTBETCTBYET TEPMUHAM WIAHAIIA(T», «9KOCUCTEMA» U «OKO-
101 (3 (k1

11. O poau 600vt 6 Hcusnu 3xkocucmem. Boia ¢ 3KOIOTUYECKON TOU-
KH 3pEHUS — OAHUH M3 OCHOBHBIX JHUMHUTHUDYIOLIMX (DaKTOPOB CYyLIe-
CTBOBAaHHUA M (DYHKLMOHUPOBAHMS JIO00H SKOCUCTEMEBI. DTO U €CTh
OCHOBHOM CYIIECTBEHHBIN acreXT HeoOXOMUMOCTH 3KOJOTUYECKOM
OPHEHTALIMY YYEHHS O CTOKE.

12. O popmax cxonaenus 6odvl na cyue. SIBjienne cToka CONpPOBOXK-
JaeTcs bosiee WIM MeHee UTHTEeIbHBIM 3alepXXaHHUEM BOJBI B Pa3HOTO
pola MOAXONAIIMX AJISI 3TOTO 3JIEMEHTAaX CTPYKTYPHl BEPXHUX CJIOEB
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nurocepsnl. [Ipyras dopma 3aaepxaHUs BOAbI HA CyLIE — 3TO €€ Ha-
KOIleHue B TBepAOM cocTosiHuU. Cpenu opMm CKOTUIEHUS BOJALI HA
cyure — o3epa, 60J0Ta, NEAHUKM, CHEXHBIM [TOKPOB, MOUBEHHLIE U
MOA3EMHBbIE BOJbI.

13. O eé3aumooeiicmeun nodzemuvix u nosepxnocmuutx 600. [IpuH1IyU-
MHAAJILHO Ba)XHO — CTEKAeT BOJA [OBEPXHOCTHBIM WM IOA3EMHBIM
nyreM. MlHOrAa 370 TONBKO YCAOBHOCTH, HO OOBIYHO 32 3TUM CKpbIBa-
I0TCS TPOMaJHble AMHAMUYeCKUe pa3aniusi. ITo3ToMy UCKITIOYUTENBHO
BAXXHBI ITEPEXOJHBIC TIPOLECCHI U SIBICHUS.

14. O 3azpasnenuu. Ilpouecce 6acceiftHOBOro 3arps3HeHUst U Hop-
MUPOBaHUS CTOKA HEPA3PHIBHO CBSI3aHBI C HAyala U 10 KOHLA.

15. 06 onacuuix eudposozuueckux seaenunax. ECIu UHTEHCUBHOCTD
nporecca (GOPMUPOBAHUS CTOKA MJIM HAKOIUIEHHUS BOABI MPEBBICUT
onpezaesieHHbIE TIpEJesibl, TO 3TO MPIMO UM KOCBEHHO TMPUBOLUT K
OTACHBIM CUTYaLIUsIM U Jaxe K KaracTpodam.

16. O poau 600vt 6 3K302enHbIX 2e0102uMecKux npoyeccax. I1ouTy Bce
DK30TeHHBIE IIPOLECCHl (BBIBETPUBAHME, KPUOTEHHBIE U KapCTOBLIE
siBieHUst, cyddosus, conudmoxkLus, 00Bakbl, OMOJA3HH, CEJEBBIE T10-
TOKH, CHEXHbIE NaBUHBI) CBS3aHBL C KOCBEHHBIM, a Yallle BCErO C
NpsAMBIM y4yacTueM Boabl. [TockonsKy GopManbHOe pazfeneHue 3THX
MPOLIECCOB Ha IreojIorHYecKue ¥ FUAPONOTHYECKUE MPAKTUYECKU He-
BO3MOXHO, TO MOCJIEIHNE €CTECTBEHHEE BCErO CYUTAThL O0NACThbIO MPU-
JIOXEHHUSI CHJI CO CTOPOHBI 3THX JBYX POACTBEHHLIX HayK — Te0NOTUH
Y TUAPONOTHUH.

17. 06 sxcnepumenmaavroi zudposozuu. IommuHHbBIE JOCTKEHUS B
TMAPOJIOTMH U YYEHHUU O CTOKE BO3MOXKHBI TOJIBKO [TPU CAUSHUM CPEACTB
3KCIIEPHMEHTAILHOTO, BBIMUCIUTEIBHOIO U TEOPETUYECKOTO UX pa3-
JIeNI0B.

18. O poau mamemamuxu. MareMaTUUeCKOe OIMMMCAHUE AAET CaMoe
YETKOE M SICHOE OOBSICHEHUE TMAPOJIOTUUECKOl pealbHOCTH.

19. O mamemamuueckom modeauposanuu. IIpruMeHeHUE MaTeMaTH-
KM B HaykKax 0 3emJie OCHOB2HO HAa MOHATHUU MaTeMaTUYECKOU MO-
Jlenu. ANEKBaTHOE NPUPOJE TOJTHOLIEHHOE MaTeMaTHYEeCKOe MOJe-
JIUPOBaHUE — 3TO HAYYHBII MPOPHIB K HOBBIM BO3MOXHOCTSIM TUMI-
pOJIOTHM.

20. O demepmunuzme u cmoxacmuxe. Ilocnennue MOKHBI COBMECT-
HO TIPUCYTCTBOBATh B TUAPOAOTUYESCKUX TEOPSTUYSCKHMX TIOCTPOEHUSX
DOBHO HaCTOJIBKO, HACKOJIbKO 3T0 Heobxoaumo. Hanbonee yrayHeiM 1
MOJIHBIM KX COYETAHUEM, HECOMHEHHO, SBJISETCS NeTepMUHUPOBAH-
HO-CTOXacTH4ecKoe MoaeaupopaHue. OnHako Bceraa CiaeyeT UMETh B
BUAY, YTO COAEPXKATENbHAS YACTh TMAPOJIOTHH, T.€. TO, YTO OTIUYAET
€e OT IpYrux Hayk, LIeJJUKOM JeTepMuHUpoBaHa. C Ipyroii CTOpoHBI,
CTaTUCTUYECKHUE METOIbl OAUHAKOBO IIPUIOXUMBI B J100bIX HayKax.

21. O eepoamuocmu. DTO OCHOBOIIOJIArAIOLIEE TOHATHE TEOPUU Be-
POATHOCTEX ¥ MATeMATUYECKOM CTATUCTUKHU OCTAETCHA LEHHBIM U IS
TUApONOTMM. TIOMUMO NIPAMBIX YMCTO CTOXACTHYECKMX METOLOB, OHO
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MOXET OKa3aThCsl HeOOXOMUMBIM U I Cyry00 JEeTepPMUHUPOBAHHBIX
MOZAENEH.

22. O e3aumodeiicmeuu ¢ opyzumu nayxamu o 3emae. l'uaponorus u
YYEHHUE O CTOKE JOJKHBI IIMPOKO ITONB30BATHCS KOHLUEMUMAMU, pe-
3y/JIbTATAMUA U OIIBITOM BCEX HAyk 0 3emiie. 32 UX CYET OHU JOJIKHBI
PaCIHUpPATE CBOM METOAUYECKHME BO3MOXKHOCTU U, B CBOI O4Yepelb,
00oralaTh MX TUAPOJIOTMYECKUMY 3HAHUAMU U noaxonamu. [pu stom
MPEACTABISIETCA BAXHBIM CJIEXEHHE 32 €QUHCTBOM YPOBHS BCEX HAYK
U CXOACTBOM MX T'OCITOACTBYIOIUMX ITApaJUIM.

23. O e3aumoomnowenuu c 2eozpacueti. [eorpadsl noxa He 3aMeTU-
JIA HOBBIX OTKPBIBAIOLIMXCS FOPU3OHTOB CBOE HaykKu — reorpaduu
[TapaMeTPOB MaTeMATUYECKHUX MOJENeH y4eHUs O CTOKE U IPYTUX HayK
o 3emsie. MHOTHME U3 3TUX [TAPAMETPOB UMEIOT BITOJIHE ONpPEeAeSICHHBIN
OUNYECKUA CMBICT U SBASIOTCS OOIIMMU IS FHMAPOJIOTUH, Te0Jio-
THH, TO4YBOBeieHUsS. B npuHunne reorpaduyeckre oO001EHUST U CU-
CTEMATHU3AIHMI0 CBOUX I1apaMeTPOB MOIYT CHENATb M CAMH THMAPOJIOTH
(HO TeM xyxXe mid reorpados).

24. O npuxaaonoi eudpoaoeuu. IlpuxnanHas rtuapoJIOrusi, 6asupysch
Ha TOHSATHIX, MOIENSX ¥ METomax (hyHIAMEHTANbHONU TMAPOJIOIUH,
JOJKHA pa3pabaThIBaTh BCSIKOTO POJa MOCOOHS, peKOMEHIALUY U Py~
KOBOJCTBA LIS IPAaKTUYECKOr0 UCTIOAB30BAHUS B YIPABICHUU BOIHbI -
MU pecypcaMy U MpU PEIUeHUM CeThCKOXO3SICTBEHHBIX, CTPOUTE b~
HBIX, TPAHCIIOPTHBIX U JPYTUX NpobiaeM, CBI3aHHBIX C THAPOJIOrHYE~
CKHMMM pacyeTaMU M IIPOTHO3aMM.

25. O pacuemax cmoka. XapakTePUCTUKHU CTOKA — HOCUTENU 00606~
weHHOU MHbopMauuu o ruaporpadax croka. I'maBHas 3amaya pacye-
TOB CTOKA — IIOCTPOUTh IMITMPUYECKUE KPUBBIE pacIpeaeIeHus Xa-
PAKTEPUCTHK CTOKA UM alIlpOKCUMHUPOBATh UX AaHATUTHIECKUMU KpU-
BLIMH, a TaKXe HaWIyYUIMM CIIOCOOOM OLIEHMTh ITapaMeTpsl MOCIeN-
HuX. BTopas mo 3HAYMMOCTU 3alaya — MaTeMaTHYeCKM OIUCATh
XPOHOJIOrMYECKUE TTOCIeIOBATEIbHOCTY XapakTEPUCTUK cToKa. [1noxo
B T'MAPOJOTHU Pa3BUThl KOCBEHHEIE METOABI OLIEHKH XapaKTEPUCTUK
CTOKA 3aJaHHOHU BEPOSTHOCTU. IlepCreKTHBBI NpOOIEeMBbl CBS3aHBI C
JeTEPMUHUPOBAHHO-CTOXaCTUYECKUM MOJACMPOBAHUEM.

26. O npoznozax cmoka. B NpakTuKe ruIpoiioruy 0OBIYHO IPOrHO3MU-
pPYIOTCSL XapakKTepUCTUKU CTOKA, ropa3go pexe CaMu TUApOrpadbl.
IIporuo3st MOryT ObITh OHO3HAYHBIMU (KOTAa PE3Y/ILTaTOM IIPOrHO3a
SIBISIETCS Hauboee BePOSATHAS BEIMYIMHA) KM BEPOSITHOCTHBIMHU (IIpO-
THOCTUYECKHUI BBIXO — YCJIOBHAsI KpUBas pacripelie/ieHus 3TOI Beu-
yuHB1). KpoMe 3TOro OHM pas3nuyalorcsi KaK KpaTKOCPOYHbIE, AOJITO-
CPOYHBIE U CBEPXIO0JIrocpoyuHble. OCHOBA IIPOrHO3a — 3HAHUE COCTOS -
HUSA peYHbIX 6aCCEHHOB Ha JaTy [TPOTrHO3UPOBAaHUsA. BaxHoe 3HaYeHUe
[IpY 3TOM UMEIOT BApMAHTHI Y4eTa MOroMsl 3a Mepuo 3abiaroppeMeH-
HOCTH IPOTHO3a.

27. O coemewenuu npobaem pacuemos u ceepxooazoCpOHHbIX NPOZHO-
306. B yCJIOBUSIX HECTALIMOHAPHOCTH JJaHALIA(DTOB U KJIMMaTa HEN30EX-
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HO M3MEHEHME TPaAULIMOHHOrO CONEPXAHUS pacyeTOB U IIPOTHO30B
CTOKA.

Pelenue mpo6aeMbl MPeaCTaBISIETCS B [10CIEA0BATEIBHOM OCYILE-
CTBJICHUHU CJIEOYIOLIUX AEHCTBUIA:
~ ® CTOXaCTU4YECKOM MOJEJUPOBAHMU [TOTOMBI B YCIOBUSIX aHTPOITO-
TeHHBIX U3MEHEHU ! KJIMMATA;

o IETEPMUHUPOBAHHOM MOJEIUPOBAHMU CTOKA B YCIIOBUAX aHTPO-
MOreHHBIX Tpeobpa3oBaHuii TaHaadToB;

* JIETEPMUHUPOBAHHO-CTOXaCTUYECKOM MOIEIMPOBAHUMA U IONY-
YEeHUU YCJIIOBHBIX KPUBBIX paclipenesieHUA XapaKTEPUCTUK CTOKa;

e AHAJIM3€ U TPAKTOBKE Pe3yJIbTaTOB MOJENMPOBAHMA TIPU OLIEHKAX
OynyllIero COCTOSIHUS PEYHbIX 0aCCEHOB.

KpoMe OCHOBHBIX KOHLIEIIUNA YYEHUSI O CTOKE MOTYT OBITH cop-
MYJIMPOBaHbI MHOTOYHMCJIEHHbIE YaCTHBIE KOHIEHNLIMU, HallpUMep:

e O MEPBUYHOCTH aJAEKBATHOCTH MOIACIMPYEMBIX [POLIECCOB MPU-
POIHBIM;

e 00 ATOPUTMUYECKOM MOJAPAXKAHUU [IPUPOAE;

¢ O IPEAEIIBHOCTH MPOCTOTHI MATEMATUYECKHUX AMIIPOKCUMALIMIA IPU
OMMCAHUU MpoleccoB (GOPMUPOBAHUS CTOKA H T.II.

1.7. Bo3MOKHOCTH T'MADOJIOIHH

Posns rugponornu B XU3HU YeJIOBEKa, YaCTO HEJIOOLIEHUBaeMasl,
UCKITIOYUTENIbHA, YTO 00YCIOBIEHO HE 0COOBIMU JOCTOMHCTBAMM THI-
POJIOTOB, a BITOJIHE OOBEKTUBHBIMM OOCTOSITENBCTBAMU — YHHKATb-
HBIMM CBOMCTBaMM BOJBI KaK XMMHYECKOTO BELIECTBA, SBJISIOILErOCsS
[JIABHBIM KOMIIOHEHTOM BCErO XHBOIO M TOU Cpenbl, B KOTOPOM MBI
CIIOCOOHHI 0GuTaTh. «IIpupona XU3HEHHBIX IPOIECCOB TAKOBA, YTO
XU3Hb, BEpOSITHO, Oblia ObI HEBO3MOXHA, HE OVAb ¥ BOOH 3THX HEO-
obruHbIX cBoficTB» (JI. IMonunr, I1. Honunr. Xumus. M., 1978).

BosmoxuocTu ruaposioruu eliie 10 KOHIA HE OCO3HAHBI U HE TIPO-
nyMaHbl. OHU ITOUCTHHE HeMcYepIraeMbl. TpaTuIIMOHHO B paMKaX THI-
POJIOTHH M3Y4arCh PEYHOM CTOK HA IUIaHETe (B OCHOBHOM KaK KJII0Y
K BOIHBIM pecypcaM) U B KaKOM-TO MeEpe ONacHbIe THAPOJOTHYECKUE
SIBJIEHUSI, HO HE BCe M He B MojIHoi Mepe. Ho rumponorus HeusbexHo
JIOJIXHA PacIIMPATh 00J1aCTh CBOMX MHTEPECOB U CBOEH OTBETCTBEHHO-
CTH, B TOM YUCHE U TaM, [ie OHA IMOKa ce0s ellle He MposBuia, I10TO-
MY YTO U He TBITANIACh 3TO OCYLUIECTBUTD.

Besne, rme Boma mpUCYTCTBYET, OHA TMHAMUYHA U HAeT BO3MOXK-
HOCTb NMPOSIBAICHUIO JOMOMHUTEABHON JUHAMUYHOCTY Pa3TUYHbIM I1pO-
reccaM U sipieHusM. OIHOBPEMEHHO MPUXOIUT U HEOOXOAUMOCTD B
MeTomax ruaposyioru. Y Torma rumposiorn o6s3aHbl BMENIATECS B MO-
IeTMPOBAHUE, PAa3HOrO pojJa pacyeThl, OLEHKH M IPOrHO3UPOBaHHUE
STHUX ITPOLIECCOB U SIBJICHUIA.
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Hanpumep, ruIponornyecKkue MOJEau NOJKHBI OBITh HeNpeMeH-
HbIM, 2 Yallle BCEr0 OCHOBHBIM JIEMEHTOM MoZeseil OoNbIIMHCTRA
3K30T€HHBIX F€OJIOTMYECKHUX POLIECCOB, IMHAMUKY IKOCUCTEM, HYHK-
LMAOHUPOBAHUSI CEIbCKOXO3SMCTBEHHBIX CUCTEM, B TOM YMCJE U Ha
opolIaeMbIX 3eMIX, 3arpA3HeHusA Teppuropuit. M Bce 310 B nuiaHe u
JUArHOCTHYECKOM, M BEPOATHOCTHBIX PAaCYeTOB, U IPOTHO3MPOBAHUSI,
1 0OOCHOBAHHUS MPOEKTOB, YU PEKOMEHIALUI MO MPEeAOTBPAILEHUIO
KaTacTpod U IMOCIeACTBUI HEMPOAYMAHHBIX M OLUMOOYHBIX AeHCTBUI
1 MEPONPUITHIA.

Y ruaponaorud MHOTO O6LIUX MPoGieM C METeOpOnorueil — npo-
fJeMa 0CaJKOB, CTOXaCTHUYECKOE MOIEIMPOBAHUE IOroabl Iuisl obec-
fieYeHUs BXoJa AeTePMUHUPOBAHHBIX TMAPOJIOTHYECKHUX MOIETIeit, pac-
CMOTpEHUE IMHAMUKM YBIAXKHEHUS IMOACTUIAMONIEH IOBEPXHOCTH B
MOZENSIX KJIMMaTa, OLeHKa TMAPOJIOTMYECKUX IOCIENCTBUI M3MEHE-
HUSA [MOCIEAHET0 U MHOTOE IpYroe.

ITouctuHe Benanka posib IMIPOJIOTMH B XU3HU Yenoseka! Ho yeno-
BEKAa Pa3yMHOro, 100 OTHIOAb HE BCErda Mbl OMPaBAbIBAEM HAMMEHO-
BaHUE CBOEro 6MOJ0rM4ecKOro BUIA.

1.8. O MHpOBO33peHHH THAPOJIOTa

MupOBO33peHUE KaK CUCTEMA B3IJISI0OB HA IIPUPOILY U YeJIOBeYe-
CTBO OIIpEAC/IACT AESITEBHOCTD U MOBEACHUE KaK OTAENbHbIX TUYHO-
CTei, TaK U PA3NIUYHBIX TPYIII JIOJEH, B TOM YHUCIE U B «y4YCHOM
MUpE».

MHupoBO33peHHUE TeX, KTO IIOCBATHNI ce0s1 HayKe, HEM30EXHO BKIIO-
YaeT He TOJIBKO OpraHM30BaHHBIE Hay4YHbIe 3HAHUS, HO U AYXOBHOE,
HPaBCTBEHHOE, 3TUYECKOE U ICTETUYECKOE OTHOLUIEHHE K 3THM 3Ha-
HUSM U K OKpyxapluemy Mupy. M rope tomy, 4be MUpPOBO33pEHME
cHopMHpOBANIOCH KaK MOOOYHBIA HPONYKT XU3HEHHOM cyeThl. B oc-
HOBHOM Hallle MUPOBO33PEHUE CKNaAbIBACTCA U3:

o [IOHUMAHUS NpeAHa3HAYeHUS YeioBeKa Ha 3emIie;

¢ BOCIIpHSATHS IIPUPOABI U OTHOLUEHUS K HEIA;

¢ OCO3HaHMI CBOEH HAyKHU U CBOEro MecTa B Heil;

o IIPEACTABJICHUS O NpoucxoxaeHuu BcenenHoit, 3emuu, XKusuu
1 Yenoseka.

Haire MupoBo33peHue, MUPOOILYLIEHHUE, MUPOIIOHUMAHUE HEH3-
0exXHO HaKIa[bIBaeT OTIIEYATOK HA HalllM HAyYHbIE IIOCTPOEHHUS, 0O
OnaronpuoOpeTeHHbIe 3HAHUS OPTraHU3YIOTCS THAPOJIOrOM HE Ha IyC-
TOM MECTE, @ UMEHHO B €r0 COOCTBEHHBIX MUPOBO33peHYECKMX PAMKaX.
3neck MBI He cobupaeMcsl MOAPOOHO 06CyXIaTh HPaBCTBEHHBIE U (-
JIoco¢CKHEe BOIMPOCH Pa3NMYHBIX BADHAHTOB MUPOBO33PEHUA, UX CBSI-
34 C UCTOPUYECKUMHU aCleKTaMM, HALIMOHAJIBHBIMU OCOOEHHOCTAMH,
aTeM3MOM M PEJIMTHEN, Ja ¥ He [0 CWIy HaM 3T0. IIpocTo BhICKaXeM
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HEKOTOpPBIE COOOpakeHusl 0 psily BOMPOCOB, UMEIOLUUX OTHOUIEHUE
K 3aTPOHYTOH Tpobieme.

PasHpIx roneit, B TOM YKCiIe U TeX, KOTO Mbl Ha3bIBAEM YYEHDBIMMU,
paszmenser ux MUpoBo33peHue. i KpaTKOCTH U3TO0XEHHUS 0003HAYUM
TOJIbKO KPaiHOCTH.

C ofHO# CTOPOHBI, 3TO JAYXOBHOE, HPABCTBEHHOE U MHTEJIEKTY-
AJTbHOE COBEPLIEHCTBOBAHHE, CAMOOTBEPXKEHHBIM TPYX, BEPA B KOHEU-
HBII pe3yabTaT. D10 6JIaroroBeiiHOe BOCTIPUSATUE TIPUPOALI, CTPEMIIE-
HUe CMOTpPETh Ha MMPUPOAY U YMEHUE BUACTH €€. DTO XKeJlaHUEe COTo-
CTaBJISATh C HE HAllly TI033MI0, MY3bIKY, XXUBOITUCh, TOTOBHOCTb CMU-
PEHHO M TepIEIUBO paciiu@pOBbIBATb €€ CEKPETHI.

C npyro#t — 3TO B3I HA NPUPOAY YUCTO MOTpeduTenbcKuit. Ecnu
YeJI0BEK BpaxaebeH npupozae, To OH, Oyny4u oObIBaTeNEM, ee IIPoCTo
3axJaMIISIET, OJTUTapXoM — WCIIONIB3YET ISk €6 YHUYTOXEHUS nox dia-
TOM DKOHOMUYECKOH 11e/1ecO00pa3HOCTH BCIO MOLIb NOJIUTUKAHCTBA U
(MHAHCOB, VYEHBIM — HE CTapaeTcs HAWTU C HEeU OOlUitl 93BIK, a
ITBITACTCS ITPETMTONHECTH OOILECTBY CyppOraThl 3TOr0, Tellia CBOIO Iop-
JIBIHIO M TLIECTABUE, HEeSITEJIeM MCKYCCTBA — HE BUIUT €€ BOOYUIO U
HE YYBCTBYET €€ COCTOSHHUS, a CTAPAETCSL 3aMEHUTH €€ U3BICKAMU Ca-
MOBBIPAXEHUS.

Ecau roBopurs o rpu3saHuu YenoBeka, TO OH JOJIXEH OBITh Xpa-
Hurenem Ipuponsl, 0coGeHHO BCero XXuBoro Ha 3emie. JdelcTBUTENb-
HO, MBI Bce OTBeTCTBeHHBI 3a [Ipupony, HO U ITOYTU BCe MPUHUMAEM
y4yacTHe B ee paspyimieHuu. Kak mom 6e3 OyIluu SIBISETCS JTULIb MECTOM
npebhIBAaHUA CEMbH, TaK M Hawl Gonpwoi Jom, Hama 3emis, mepe-
craeT OBITh TAKOBBEIM, eciu YenoBe4ecTBO OKOHYATEIBHO JIMIIUT Cebs
HEKOEero JyXOBHOIO Hayajia U BMECTO [TOHMMAaHUS ¥ oxpaHsl [Ipuposs
NIPEAITOYTET CUIOMHUHYTHYIO MaTepHAIBbHYIO BhIrony. CTpeMUTENEHO pa3-
PacTAIOMMKCS UK «3KOJIOTUYECKUX HayK», TUUICHHBIX CBOETO (byHK-
LIMOHATBHOTO OYXOBHOIO Hayaja, yXe€ CTAaHOBUTCS abCconoTHO Gecrno-
JIE3HBIM, MO0 OH HANpaBJI€H Ha JICYEHUE BHEILIHUX CHUMIITOMOB, a He
caMoii 0O0JIE3HM YeNOBEYEeCKOro OOLIECTBA B €ro MoOeNIOHOCHON IOo-
ClefiHel cxBaTke ¢ pupoaoil. Booblie ectecTBO3HaHME yOUBAeTCH rop-
JIBIMU YMaMK, CKJIOHHBIMU BCE IMOJYUHSATHL 3apaHee IMPUHSTHIMU I10-
JIOXEHUAMM IOJA «TMITHO30M Hay4yHOU TepmuHojorum» (BoiiHo-fce-
Heukuit, 1994).

3n1ech MpoCTO MpeAcTaBieHa KpaTyaifiuasg uHGopMalus K pa3MbILiI-
JIEHHIO O BEYHBIX BOIPOCAX M CHETaH IMPO3PayHbli HaMeK Ha TO, YTO
ObLI0 OBI HEIUIOXO WHOIAA 3aAyMaThCs O CBA3M HAayK U O caMOM ceGe.

1.9. O KpuTHYECKOM HaYajle B IMIPOJIOrHH

Yrto05!I pazragaTh CyLIHOCTh COBPEMEHHON MAPOJIOTUH, OTOPOCUB
BCE Mellalollee U TOPMO3SALIee €¢ Pa3BUTUIO, UTOOBI BBISIBUTH CaMble
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r1yOMHHBIE TIOJIOXKEHUA M IMOMUIMHHBIE TNIPUYMHBI €€ HOCTIKEHUHN U
maleHuit, 4ToObl OCO3HATh KOJIOCCANTbHBIE CKPBIThIE BO3MOXHOCTH,
HY?KHO, TIOMUMO €CTECTBEHHO MpodecCoHabHON MPOABUHYTOCTH,
006NanaTh CHUJIbHEHIINM KPUTUYECKUM HAvYaloM, HEYEeMHON (aHTa3m-
eil ¥ He OYeHb MMOOIIPSIEMOM CKIOHHOCTBIO HE CUMTATHCA C HEIuca-
HbIMU TMIPAaBWIAMU HAYYHOr0 UCTEOIUIIMEHTA, IJIaBHOE U3 KOTOPHIX —
«He BBICOBbIBalicsi»! U ele — cTaparbest OCyLeCTBUTh GONE3HEHHOE
pa3rpaHMYEHUE TOrO, YTO €CTh, U TOTO, YTO AOJKHO OBITH, TUAPONO-
MU 3axXJIaMJIEHHOW M THUIPOJIOTMU OYUCTUBIUCHCS M pBAHYBLICHCS
Briepen.

Benuxue HaydHbIe CIIOPBI M JUCKYCCUM, KOTOphIE CTOJb MPUBBIY-
HBI JUI Hac 10 CBeACHUAM, 3aMMCTBOBAHHBIM W3 MCTOPUU HAYKU U
XyLOXECTBEHHBIX MMPOM3BEICHUMN, U O KOTOPBIX COXpAHWIUCh U COO-
CTBEHHbIE BOCITOMUHAHMS, HbIHE MOYTH MCYE3THU C HAUIMX TOPU3O0H-
TOB. BTO cBoero poja karacrpoda, nb0 «KpUTHKA — 5TO XU3Hb Ha-
yku» (acdopusm dpanuysckoro dunocoda XIX B. B. Kyzena).

Cranucnas JleM Kak-TO 3aMETWJ, YTO «HayKa Kak leJioe Ipel-
CTaBISIET COOON CUCTEMY C CHIIBHOW TEHIEHIMEH K CaMOKOPPEKTHU-
pOBKeE».

Ho kxax Ha TOCHAENHIOI MOXHO pacCYMTLIBATh, €CIM MBI BCEMH
CUJIaMU eil COTpOoTUBAsgeMcs? 30eCh YMECTHO BCIIOMHMTh aHAJIOrHU4-
Hoe MHenue Y.I1.Cuoy (e xynetypel. M., 1973): «Hayka — camo-
PETYIMPYIOLIASICS CUCTEMA» U «KPUTHUIIU3M CBOMCTBEHEH CaMOMY Ha-
YYHOMY Tporpeccy». Buaumo, Bce e Takoe IosoxXeHue Bellei mocre-
IIEHHO ocJiabeBaeT.

B nocneaHee BpeMs KpUTHKA Ha CTPAHMUAX KHUT M XYPHAJIOB IO
T'MIPOJIOTUM — SIBJICHUE OYEHb PEAKOE.

TpanuuUMOHHO CYUTAETCS, YTO OAHMM M3 CAMBIX CUJIBHBIX CPEICTB
VIIOPSIAOYEHHUS Y NPOABUXEHUS HAYKU SBJSIOTCH ITOCTOSHHBIE lLiesie-
HalpaBJIeHHBbIe AUCKYCCUM. B nctopum GU3NKKM U HAyK O 3eMJie MBI
HaxoguMM MHOTOYMCIIEHHBIE rpuMepsl 3TroMy. Ho Kak obGcTouT nesio ¢
aUcKyccuel KaKk ¢GopMO COBepLIEHCTBOBAHUS HAYYHOM MBICTY B Hallle
BpemMs?

B xoHeyHOM cyYeTe, MCKYCCTBO BECTH AYMCKYCCUIO, IO KpaliHei Mepe,
B TUAPOJIOTUY U HayKax O 3emJie, BKOHeEL yracaeT. OToMy CIIocoGCTBY-
10T IBE OCHOBHBIE MPUYMUHEL;

e MIOCTENIEHHOE UCUE3HOBEHME MHTEpeca yYEHOro Mupa K Cylue-
CTBEHHBIM 3afayaM CBOEH HayKH, MposBjeHHUE IMyObOKOro paBHOAY-
LIUS K UICTUHHBIM LEHHOCTSM, yracaHue MOJIMHHOrO npodheccuoHa-
JU3Ma, TOA KOTOPBIM CJIENYET MOApa3yMeBaTh HE TOJIBKO MOATOTOB-
JIEHHOCTh K HUCIIOJBb30BAHUIO pa3IUYHBIX METOIUK, MaTeEMATUYECKOTO
annapara ¥ TEXHUYECKHMX CPEACTB, HO U B IIEPBYIO O4epelb CTpeMIie-
HUE rIy0Xe MOHSITh NPUPOAHEIE IPOLIECCH] U SIBJIEHUS,

» 60JIe3HETBOPpHAs NIEPEOLICHKA HEHHOCTEH, IPUBOASAIIAS HAC K ITa-
ryOHOMY HEMTOHMMAHUIO TOM, paHee XOPOILUO U3BECTHOM UCTUHBI, YTO
Halll ITOUIMHHBIN APYT B HayKe — 3TO Hall KPUTHK, a JIIOTHIM BparoM
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SIBNISIETCSL TOT, KTO PAcXBaJIUBAeT HAC C AAJbHUM pacyeToM, YTO I10-
JIYYUT B CBOI agpec nMogoOHOe Xe BO3RAsSHUE.

He xorenock Gb1 AyMaTh, YTO HA3BAHHBIC CHMIITOMBI, IIPOSIBJIsi-
IOLIMECS B HAay4YHBIX Kpyrax, oTobpaxkaroT COCTOSIHUE Jie]l B 001IeCTBe
B LIEJIOM, OYAyT BIpenb yCYryOaaThCs Y 110 CBOEH CyTU HEODPATUMBI.

1.10. IIpenocrepexenne

Cujg 33 MUCBMEHHBIM CTOJIOM, OCMBICIMBAas a6CTPaKIUU U KOHCT-
Pyupyd MaTeMaTU4YeCKUe MOZAEJH, MCCefoBaTeb JOJKeH BUAETH 3a
ypaBHEHUSIMU U LU PaMU KOHKPETHbIE IIPUPOIHbIE IIPOLECCHI, SIBJIE-
HUS U CUTYyallUU. AHIOTUYHO, HAaOJTI01ast 3a IIPOXOXKIEHUEM MaBOIKA
Ha Gepery peKd WM pydbs, 3a HGOPMUPOBAHUEM CTOKA HA CKJIOHE BO
BpeMsi IOXKIS WM IIPU CHETOTAasTHUH, PACCMATPUBas OTKPbIBAIOILUAECS
JaHAIAa@TH ¢ caMoJieTa WX BEpTOJIeTa, OH HE HOJXEeH 3a0bIBaTh 00
9THX ypaBHEHHAX U 1Kbpax. OrpaHMYEHHOCTD NESTENBHOCTU (TONBKO
MTUCBMEHHBIN CTOJ, TOJBKO KOMIIBIOTED U Zp.) HEM3OEXHO BeleT K
OTPaHUYEHHOCTH UCCIIEJOBAHMA.

[lepen rMaApONIOroM, KOTOPBIA CyMeeT OOBbEeAUHUTD B CBOEN IMYHO-
CTU CHIOCOOHOCTU 3KCIEPUMEHTATOPa, MOACBUKA-IKCIICAMIUOHHNKA,
TEOPETHKA, TBOPLA MAaTEeMAaTUYECKUX Mojeseil, MHXeHEPa-IPOEKTH-
POBLIVKA, OTKPBIBAIOTCSI MOUCTUHE Oe3rpaHUYHbIE BO3MOXHOCTU B
CyXeHHU cBoeil Hayke. VI KOHEYHO, BCe OTKPHIBAeT J000Bb K IIPU-
poje ¥ yMeHue BUAETh U OLIYIIATh CYLHOCTh THAPOJIOTHYECKUX IIPO-
LIECCOB.



TITABA 2
PEYHOM CTOK

2.1. Ilpnpona aBieHus

2.1.1. Oomue noJoxenud

CToK — IMpUPOIHOE SIBJIEHUE IepeMelleHUss CBOOOTHOM BOABI B
[peaesax CyIly IO BO3IeHCTBUEM IPaBUTALIMOHHBIX Ciil. CTOK — He-
MIpEMEHHbBIN 37IEMEHT THAPOJIOTUYECKOTO LIMKJIA U BaXXHEHUIIMI B KU3-
HU YeJIoBeKa.

ITockonbKy Mo4YTH BeCh C(OOPMUPOBAHHBIN Ha CYILIE CTOK PAaHO WJIK
MO3IHO IIOTNANAeT B PEUYHYIO CETh, €0 OOBIYHO HA3BIBAIOT «PEYHBIM
CTOKOM».

YacTo NpUMEHSIEMOE B TOM X€ CMBICJIE CJIOBOCOYETAHME «ITOBEPX-
HOCTHBIA CTOK», K COXAJIEHUIO, HEe OMHO3HAa4YHO. [To3TOMY BO M36exa-
HHUe HEKOTOPOil IIPOTUBOPEYNBOCTH U HE3AMKHYTOCTH CUCTEMBI OTIpe-
JeJeHUM pasHBIX TUMIOB CTOKA HWXE CHCIAHBI OTACNBHBIE YTOUHEHUS
U JTOTIOJIHEHMS.

B y3KOM cMBICIIE TOBEPXHOCTHBIN CTOK — 3TO OAMH U3 BUIOB CTOKA
110 YCIOBUSM ero hopMupoBaHus. B mmpoxom Xe CMBICIE — 3TO BCS
BOJIa, ITOTIaBLUAasi HA IOBEPXHOCTh CYLIIM, He MCITAPUBLUASICS U HE U3DbsI-
Tas U3 OOpAaLEHUS B PE3yabTaTe KaKUX-TU00 MPUPOIHBIX WX aHTPO-
ITOreHHBIX IMPOLECCOB, U IO BIUSHUEM TPaBUTALIMOHHBIX CHJI PAHO
WIM NO3IHO JocTHrirass MUpOBOro okeaHa WM UEHTPAJIBHOTO BOHO-
eMa GeccroyHoit obmactu. [Ipy 3TOM myTH ee nmepeMelleHusI BOBCE He
OrpPaHUYMUBAIOTCS TOJIBKO [OBEPXHOCTHIO CYILIU.

Ho nmeeTcs oqHO, CTOMb Xe BaXHOE, CKOJIb U (POPMAJIBHOE, YCIIO-
BME: JIO IOMaJaHMUS B OKEaH 3Ta BOAA JOJIXHA IMOSIBUTHCS Ha MOBEPX-
HOCTH CyLIU. B 9TOM ciyyae Moa3eMHBIA CTOK TOJDKEH OBITh pas3iesieH
Ha ITOJ3EMHBIU PeYHOI (oa3eMHOE MUTAHUE PEK) U MTOA3EMHBIM MOp-
CKOM, KOTOPBHIM PasrpyXaercss HEIMOCPEACTBEHHO B MOPE HUXKE €ro
YPOBHS.

TToHSATUS «ITOBEPXHOCTHBINH CTOK» B IIMPOKOM CMEICIIE (HUTAE HILKE
MBI €r0 He yroTpe0JisieM U BOOOIIE HCITOI30BaTh HE PEKOMEHIYEM) U
«PEYHOU CTOK» WACHTUYHBI APYT APYTY NpH COOMIONECHUH HEKOEro yc-
JIOBHSI: HEPYCJIOBOU CTOK C TEPPUTOPUHM, HEMOCPEICTBEHHO TPUMBI-
Kalolei K 6epery Mops, 1OJXeH ObITh OTHECEH K peyHoMYy. i sToro
JIOCTATOYHO MPUHATH HECKOJIBKO (DOpMaIbHOE Ha MEPBBIA B3NS MO-
JIOXEHUE: Ui A1000if TeppUTOPUM, MpUMBIKaOlER K Oepery Mops,
3aMBIKAIOUIMM CTBOPOM SIBIFETCS BCA Geperopast JIMHUS B Ipenenax
3TOM TEPPUTOPHUH.
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2.1.2. I'uaposioruyecKuii MK

«Bce pexu TEeKyT B MOpE, HO MOpe He MEepeloJHAeTCS: K TOMY
MECTY, OTKYIa PEKU TeKyT, OHU BO3BPALIAIOTCH, YTOOB! OIATH TEUYb».
Bo3MoxHO, YyTO 3TH Cj0Ba DKKie3uacta — nepsas HOpMyIMpoOBKa
CYLUHOCTH TUAPOJOTUYECKOTO IIMUKJIA.

CyluecTBopaHue CYUIM U OKeaHa U MTOCTYNaoLH Ha 3eMITI0 ITOTOK
COJIHEUHON DHEPruM TIpeNomnpedcauIi MJIaHETAPHYIO LHPKYJISLHIO
BOIBI B CMCTEME TPeX KJIacCUYeCKUX reocdep — ruapocdepsl, aTMO-
chepsrr ¥ nutocdepsl. DTO NMOBNEKIO 33 COOOH B3aUMOAEHUCTBUE ITUX
Tpex cep U Co30aI0 YCIAOBUS AN IPOTeKaHUs Ha 3emite Xu3Hu. Het
6oJiee BaXXHOTO, PaHIMO03HOIO U BCEOOBEMITIOLIErO SBJIEHHUS Ha 3TOM
TUIaHEeTe, YeM KpyropopoT Boasl. HaszeMHas yacTp 3TOro KpyroBopora
HaXOIUT CBOE OTPAXEHUE BO BCEM, YTO MPOUCXOAUT HA MOBEPXHOCTH
Y TI0A ITOBEPXHOCTHIO CYIIN: TEKYT PEKH, IUICLLYT 03epa, MOYBEHHAas
BJIara NUTaeT KOPHM PacTeHUM, caMU PacTeHUs IIPOU3PACTAOT U KOp-
MAT XUBOTHBIII MUP M POI JIIOICKOH, MOA3eMHBIE BOABI UINYT CBOU
TaHbIE YT K peKaM U MOPSIM, PACTBOPSIOT U3BECTHSIKH YU JOJIOMHU-
THI, CO30aBasi CKA30YHBIIt MUP KapCTOBBIX IELIEP...

2.1.3. IIponecc ¢popmupoBanus cToKa

DopMHUpOBaHHE CTOKA — [JIABHBIN MPOLECC HA3eMHONM YaCTH I'MI-
postorndeckoro uukia. OH CKJIAIbIBAETCS U3 GONBLIOIO YUCIA YACTHBIX
[POLIECCOB, JTOKAIM30BAHHBIX B IPAHUIIAX PEYHBIX OACCEHHOB.

K TakuM 4acTHBIM MpOIECCAM OTHOCSTCS:

* BHIMAICHUE OCAKOB Ha TIOBEPXHOCTb BOAOCOOPA M UX YaCTUYHBI
repexBaT PACTUTEIBHBIM TOKPOBOM;

« (popMUpOBaHUE CHEXHOTO ITOKPOBA, €C/IM BHIMAJAIOLIME OCAM-
KU — TBEPIBIC;

¢ IMHAMMKA TEIUIOBOI 2HEPTUHU B CHEXXHOM ITOKPOBE, €ro TasHUE,
BOJI0OTAAYA U pa3pyLIeHue;

e NPOIECChl MHGUIbTPALUU M 00Pa30BaHUsA [IOBEPXHOCTHOIO CTO-
Ka, €CJI¥ MHTEHCUBHOCTD HOXIS MM BOLOOTAAYH BOAB! M3 CHEXHOTO
[I0KPOBA U BOOHO-()HU3MUYECKHE CBOMCTBA MOYBLI MO3BOJISIOT 3TO;

e IOBEPXHOCTHOE 3a/iepXXKaHMe YaCTH IIOBEPXHOCTHOIO CTOKA B Gec-
CTOYHBIX BIIAAHHAX MUKpPOpenbeda;

o TpaHchHOpMAaLUS TOBEPXHOCTHOTO CTOKA CTOKOBBIMH 3/1EMEHTAMU;

e IMHAMMKA MOYBEHHBIX BOJ, MX (a3oBble MPeBpalleHUs, 3aJep-
XaHUe YaCTU BOABI B TIOJABELIEHHOM COCTOSSHMM M PACXONOBaHUE ee Ha
HCIIapeHMe U TpaHCIUpauuoo, (GOPMUPOBAHHE ITOYBEHHOIO U IOI-
3eMHOT0O CTOKa;

 ITOYBEHHBII U MOA3EMHBII CTOK M ero TpaHchOopMaUusa CTOKOBBI-
MU JIEMCHTAMH Pa3/IUYHBIX SPYCOB;
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« pyciioBoe fo06eraHue u pycnosas TpaHchopMalus CTOKa;

e CTOK B 3aMbIKAIOLIEM CTBOPE KAK UTOI B3aUMOJEUCTBUSA BCEX ya-
CTHBIX NPO1ECCOB (POPMHUPOBAHMS CTOKA.

[Tpouecchl GopMUpPOBaHUS CTOKA 6oJiee MOAPOOHO ONMMCaHbl HUXE.

2.1.4. Peunnle 0acceiiHbl

Peunoii 6acceiin — 4acTh IOBEPXHOCTHOTO CJI0F NHTOCHEPHI:

¢ 0(OpPMUBILLIAACSH KaK €AMHOE NIPUPOIHOE 1IeJIoe B npoluecce PyHK-
LIMOHHUPOBAHUS Ha3eMHOM YacTH THAPOJIOTHYECKOro LUKIa 32 AOCTa-
TOYHO JUITATEJIbHBINA MEPUOJ F€OJOTUYECKOTO BPpEMEHU U TTIOSTOMY YHa-
CJIeIOBAHHAs OT KJIUMAaTHYECKUX YCIOBUI MPOILLIOTO;

e CBSI3aHHAS C CUCTeMOH opM penbeda ¥ orpaHuYeHHas BOaopas-
JIeJIbBHOW JIMHUEH;

e BMEILAIOIAS TOJUIY Pa3pyLICHHBIX M YAaCTHMYHO pa3pyLieHHBIX
TOPHBIX TOPOA ¥ MOYBEHHO-PACTUTCIBHLIN TOKPOB;

e UMEIOU[asA COOCTBEHHYIO TUAPOrpahUYECKYIO, B TOM YUCIE ped-
Hy10, C€Th U pa3pabOTaHHBIE IYTH ITOBEPXHOCTHOrO ¥ MOIA3EMHOTO
CTEKaHUs B HeEe;

e OrpaHMYEHHAS YCTHEM IJIaBHON pEeKM MIIM JIIOOOM Ipyroil Tou-
KOM, pacnoNIOXEHHOMH BHILIE MO TeYEHHIO (3aMbIKAIOLIUI CTBOP).

I'maBHas xapaxktepucTuka 6acceitHa — ero ruiomans. s ykazanus
pa3MepoB PEYHBIX 0aCCEHOB UIMPOKO UCIIONB3YIOT ONPEAEICHUS —
6osblune, cpeaHUe U Majibie. BeTpevarolyecs B IMTepaType AaHHbBIE
(HampuMep, Majible OacCeifHBl UMEIOT IUIOIIAAb 2 THIC. KM? M MeHee)
Oe310Ka3aTeIbHBI U HETIOHSITHBL. YCIOBHOCTEHM 31eCh M30€XaTh HEMb3sl,
HO MOXHO I10JIb30BaThCSI KAKON-HUOYIL JOCTATOYHO JIOTUYHOM 0obLile-
CTBEHHOU JOTOBOPEHHOCTBLIO, HAllpUMeEp: Majible OacceiHbl uMeps-
I0TCS EUHUIIAMHU, JNECITKAMY M COTHSMM KBaApaTHHIX KWIOMETPOB;
cpenHue 6acceMHbI — ThHICSIYaMU U AeCATKAMU ThICSIY KBAAPATHHIX K-
JIoMeTpoB; OoJplIKe OacCCEHHBI — COTHSAMH THICAY ¥ MUIUTHOHAMU
KBaJpaTHBIX KUJIOMETPOB.

Bces cynia cocToOUT M3 peyHBIX 6acceiiHOB CaMbIX Pa3HbIX pa3MepPOB.
Kaxnpiit 6onee KpynHblid 6acceitH CKIagbIBaeTC U3 6oJiee MEJIKUX U
Tak BIUIOTH J0 3JieMeHTapHbIX Bonocbopos. [Tocneanux Ha 3emie Be-
JIMKOe MHOXeCTBO, mopsiaka 10°, m ux rurowmaau B 3aBUCHUMOCTH OT
Xapakrepa penbeda ¥ NPUPOIHOM 30HB! KOJAEOMIOTCS B IOBOJIBHO 3HA-
yurensHbix npeaenax (0,01 — I km?). OueBUIHO, YTO Ha APYrOM KOHIIE
HMepapXUYECKOt TIOCIe0BATEIBHOCTY PEYHBIX 6ACCEtHOB 110 UX BEJU-
yuHe Qurypupyer urdpa 7-10% km? (6acceitH AMa30HKH).

B npenenax peunnix 6acceifHOB BCTPEYalOTCsI CaMble pa3Hble TUAPO-
JIOTUYECKUE M HETUAPONIOTUYECKUE, HO UTPAIOHUINE BaXHYIO TUAPOO-
TUYECKYIO0 pOJIb 00BEKTH. Bce OHM pa3iMYHBIM 00pa3oM y4acTBYIOT B
€IMHOM Ipouecce (OPMUPOBAHUS CTOKA.
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Inhaenviii u yacmuvie 6000pazdenst GHIBAIOT MOBEPXHOCTHBIMU U MO~
3eMHBIMU, PA3THYHBIX SIPYCOB.

CKA0HbI — TIOBEPDXHOCTH, OrpaHUYEHHBIE CO BCEX CTOPOH OpPO-
rpadMyeCKUMHU JIMHUSMU — BOJOpa3AeNaMU U pyciaMu. B npegenax
CKJIOHA BO BpPeMsI CHETOTasIHUS U BHINAACHUS KOXOEH MOT'YT BO3HMK-
HYTh HepycioBbie ToToku. [Ipu opmMUpoBaHUY MOBEPXHOCTHOTO CTOKA
BOJAa CTeKaeT [10 MHKPOPYYEKOBOH CETH (3pO3MOHHBIM DOpo3aaMm).
Wnorna Bo BpeMsi CUJIBHBIX JIUBHEH HaOJI0aeTCsad U CIUIOILHOE CTe-
KaHue, KOTrHa MOYTH BeCh CKJIOH MOKDHIT BOAOH, XOTS U HEpaBHO-
MEPHO.

Pacmumenbruiii nokpoe OCYLUECTBSIET IIEPEXBAT OCAAKOB U OIpele-
ngeT BKIAL TPAHCIMPALKK B CYMMApHOe HCIIapeHUE.

[louéenno-2pynmogas moaua Ha CKAOHAX — SIIEMEHT DacceitHa oco-
60 6OJBIIOTO IMAPOAOrNYECKOr0 3HAYeHUS. DTO cpena, SPpdhexTruBHO
AKKyMYJIMPYIOUIAst BOIY Y UIPAOIIasi OCHOBHYIO pOJIb B IpeoOpa3oBa-
HUM 0CazkoB B cTok. Ee BaxHelue ruaposornieckue cBoicTea —
GuUIbTpaUMOHHEIE U Bopoyaepxupawwue. [Ipu GopMUpoBaHUU TIO-
YBEHHOIO0 U TPYHTOBOIO CTOKAa ABWXEHUEC BOABI OCYIHECTBISIETCS B
Npefesiax CA0€EB, T1e STOMY CITIOCOOCTBYET HAIMYUE OTHOCUTEIBHO Clia-
60MpOHMIIaEMBIX TOPU3OHTOB. Takoe ABUXEHUE HA3BIBAIOT CKEOZHbIM
(throughflow) vinu nodnosepxnocmuuvim (subsurface) cmoxom. B mnpo-
Liecce CTeKaHMSA BOJbI ITPOMCXOTUT €€ COCPEeIOTOYeHHE B ITOA3EMHOIM
npeHaxHoH cetu. [TouBa perymupyeTr noTpeGNeHHe BOMBI PACTEHUSAMU
Y 3aTpaThl ee Ha McrapeHue. B KOHEYHOM cueTe — 3TO 3JIEMEHT, B
OCHOBHOM OITpeAESIOIINI OCOOEHHOCTU BOOHO-0aJIaHCOBBIX COOTHO-
eHuit B 6acceiHe.

Toauwa CBSI3HBIX, MECYAHBIX, KPYIHOOOGIOMOYHBIX WM TPEUIUHO~
BaThIX CKAITBHEBIX TOPHBIX ITOPOJ, COCTABSIONIHUX IIPUITOBEPXHOCTHYIO
YacTb 36MHOM KOPHI, BMEILAET BOAOHOCHEIE TOPU3OHTHI, IMH3BI U IPYCHI
MOA3EMHBIX BOJ Pa3IMYHBIX YpOBHE.

Cmoxogsie 31emernsl — OTPAHHMYEHHBIE MUKPOBOIOpa3AeaMy y4ya-
CTKHY MOBEPXHOCTHBIX U MOA3EMHBIX 3JIEMEHTAPHBIX CKIOHOB U BOAO-
cbopoB, obpallleHHbIE CBOEH «BOMOCIUBHOM» 4acThlO K CKJIOHOBOI1
HEPYCIOBOM UMK MON3eMHOM IpeHaXHoi ceTd. I1oBepXHOCTHEBIE CTO-
KOBBIE 3JIEMEHTHI B 3aBUCUMOCTH OT YKJIOHA U JaHAmadTa MOTYT U3-
MeHaTees ot 1073 1o 10* M2, moa3eMHbIe MOTryT GBITh rOPas3ao GONbIIE.
1 KaXOoro CTOKOBOTO 3JIeMEHTA CYLIECTBYET HeJIMHEHHAs 3aBUCH-
MOCTb MeXIY 00BEMOM M OTTOKOM BOAbl. KapTrHa GYyHKIMOHUPOBA-
HUA MHOXECTBA CTOKOBBIX 3JIEMEHTOB COBEPILIEHHO He IT0X0Xa Ha CTe-
KaHMe CIUIOLIHOIO CJIOS BOIBI, TOJNIUMHA KOTOPOTO IOYTH JIMHEHHO
HapacTaeT OT BOAOPa3aena 40 IOMOIUIBLI CKJIOHA, KaK 3TO OIIUCHIBAET-
¢s1 B OOIBIIMHCTBE YYeOHUKOB MO THAPOI0oruy. CTOKOBBINA 37IEMEHT —
MUHHMAJIBHOE IpeAebHOe MPUPOAHOE BOILIOLICHUE BOXOCOOPHOrO
MPUHIIMIIA.

Pexu — moOCTOSIHHBIE BOZOTOKH PAa3NMYHBIX Pa3MEpPOB, TEKYIIHUE B
pa3pabOTaHHBIX UMH pyCiax.
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Cyxue pycra — TyTH TeUeHHUs] BPEMEHHBIX BOJIOTOKOB B apUAHOMN
30HE, B 3aCYLUIMBOE BpeMs YETKO IIPOCIIEKUBAEMBIE 110 PYCIOBBIM
00pa30BaHUSIM M OTJIOXKEHUSAM BJIEKOMBIX HAHOCOB. MI3BECTHBI MHOTO-~
YUCJICHHBIE MECTHbIE HAaUMEHOBAaHMS TaKUX 00beKTOB: Banu (Cesep-
Hast Adpuka, Apasus), cait (Y36ekucra, TamxukuctaH, Kuprusus),
yait (Asepbaiimxan, Typkmenus), caitp (Mouronus), yo (Muanus, I1a-
KucTaH), yayHr (bupma), nana (Boctounas Adpuka, bavxuuit Boc-
TOK), omiaHa (KOxnasa Adpuka), omypamba (Hamubust), appoiio (xoro-
sanag CIIA, JlatuHckast AMepuka), Kynu (3aman Kananel u CIIIA),
KpHK (toro-3amag CIIIA, AscTpanus).

Ozepa MOXHO BOCIPHMHUMATH KaK 3JIEMEHTHI THaporpaduyecKoi
CeTU peyHBIX OacceiiHOB. B nmpuHLMIIE 03€pa UTPAIOT ABOSIKYIO POJIb: €
OIHO¥ CTOPOHBI OHM aKTMBHO MCHApSIOT BOAY, ¢ APYTOU — ABILIOTCA
€CTECTBEHHBIMU PEryJISTOpPaMM CTOKA, BBIPaBHUBAsl ruaporpadsl uc-
TE4YECHUS BOIBI U3 CBOMX eMKOocCTeil. YeM GoJibllie JUHAMMYECKUI 00BeM
o3epa (obwmit 00beM BOABI 3a HCKIIOYEHHEM «MEpPTBOIO» OO0BEMa),
TEM BBIllIe, IIPY IIPOYMX PABHBIX YCIIOBUSX, €r0 PETYIUpPYIOlIee BIUS-
HHE Ha CTOK peku. Pexu, BhITeKaloUMe U3 OYEHb KPYIIHBIX 03€p, Xa-
PAKTepHU3YIOTCS BLICOKHUM IIOCTOSIHCTBOM pacxonoB. CaMble U3BECTHHIE
nmpuMepsl: peka Casitoro JlaBpeHTHs, BRITEKAOLUAs U3 CUCTeMBI Be-
JNUKHUX 03ep; peka Hepa, uMmemolias B cBoeM OacceifHe Takue BOAO-
eMmbl, kak Jlagora, Onera, bonbinas CaitMa u MnsMeHb; peka AHrapa
u o3epo baiikai.

Benuka posb 03ep Kak 3J1EMEHTOB «pacCerBaHUS» CTOKA, 0COOeH-
HO B apUIHBIX 30HaX. IIpy 3TOM BaXXHYIO pOJib UTpaeT ¢hopMa 03epHOit
yamuy, u00 mpu KoneGaHUSX YPOBHS IUIOUIANh O3epa MOXET U3Me-
HSITBCSI OYEHBb MaJIO MJIM XK€, Hao00poT, B OosblLoi Mepe. B 3acynuu-
BBI€ MECSILIBI ¥ FOABI IUIOAAM TAKUX 03€p MOTYT COKPANIaThCA OYEHb
CWJIBHO, MHOTA B HECKOJIBKO pa3, 4TO, B KOHILIE KOHIIOB, IIPUBOIUT K
COKpaIlleHMI0 ucnapeHus Boasl B 6acceitie. Ho cienyet UMeTh B BULY,
4TO OOHAXUBIIAACH YacCTh AHA 03epa B TEYEHUE HEKOTOPOTO BPEMEHH
OCTaeTcsi MOLHBIM HcriapuTesneM. B OyayuieM Npu 3arojHEHUU 03ep-
HOM Yally BOJOM 3TU IOTEPU BOIBI JOJIKHBI ObITh BOCIIONIHEHHI. I1pu-
Mephsl Takux o3ep: Uismens (EBpomna), Yan (Adpuka), Ditp (ABcTpa-
nust), Map-Yukura (IOxHas AMepuka).

Hmeroresa nenpie naHamagTel, 0cOOEHHO B TYHAPOBOH 30HE, KOT-
Jla MajJieHbKHe M HerTyOOKMe IIPOTOYHBIE 03€pa MOUTH CIUIOMb YCeU-
BawOT OoJIblUAE TEPPUTOPUHU. B 3TOM ciiyyae OcaiKu, BeIIaJafolHUe Ha
BOJHYIO IIOBEPXHOCTD, BEAYT K HOPMIPOBAHHUIO TaK HA3bIBAEMOTO Mps-
MOTO CTOKa, 00/1aJalollero, HECMOTPA Ha Majible YKJIOHBI, OOJIbLION
JHUHAaMHYHOCTBIO.

Jlyscu — HeGOoMplIMe (X0NMY, SAMHUIIB, TECIATKA KBaAPATHBIX MET-
POB) IUIOCKHKE YIIyOJeHMS Ha MMOBEPXHOCTH 3€MJIM, 3allOTHSAEMBIE Ta-
JIO¥ WU DOXIEBOU BOAOU Npu (POPMUPOBAHUU HOBEPXHOCTHOIO CTO-
ka. CucreMa JIyX KakK OTpULaTeIbHbIX ¢GopM MUKpopenbeda MoBepx-
HOCTH BOAOCGOPOB COCTABJISIET EMKOCTh IIOBEPXHOCTHOTO 3aIePXKaHUS
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croka. JIyxu obecrieurBaloT OO0 BKIIaA B CYMMapHOe UCTIapeHue
W OY€Hb MaJiblil B UHQUALTPaLUIO Bol. O ruApONIOTHYECKOH PO TYXK
U APYTUX CTOSIYUX CKOIUICHUH BOADLI B JIMTEPATYPE MOXKHO HAUTH I1PO-
TUBOpeUYUBbIe CyxaeHusl. Hekoropbie cyuTaoT 3T OOBEKTHI OCHOB-
HBIMU [TOCTABLUMKAMU BOABI B 001eM ripolecce HHGUabTpanuu. MM
PE30HHO BO3PAXAKOT, YTBEPXKIAsi, YTO OYArM aKTUBHOU MHPUIABTpA-
LIMM U OYaryd MOBEPXHOCTHOTO 3alep>KaHUs BOABI HE COBNAAAIOT, TaK
KaK JHO NMOYTH KaXIOH! JYXU MOKPHITO CJI0EM YIUIOTHEHHOTO HJIA.

A BOT MHEHHE IMAPOreosiora. Npy CHEroTasHUM B MOHMXKCHUIX
peabeda o6pa3yroTCs «KPYMHBIE JIY>KA M MECTHBIE 00JIOTa, SBISIIOLLM-
€Cs1 0YaramMu MOBBILUEHHOTO ITUTAHUSI» («[IOTYCKYASpHAast» Teopus Qop-
MUpoBaHUs TpyHTOBBIX Boa) (B. M. lecrakos. T'eorunponornga — Ha-
y4HOE HAIlpaBAeHUE U 0OpasoBaTeabHas aucuuiuinHa. M., 1999). Ilo-
CTOSTHHO BO30OHOBJISIEMble JIyKM, TaK XK€ KaK M BepxoBble 00JIOTa,
HACTOJBKO €/1ab0 TepsiioT BoAy Ha (QUIbTpaluio, YTO 3TO BCeraa Bbl-
3BIBAJIO YVAMBIACHUE.

bosoma — cneuuduyeckue BOXTHO-PaCTUTEbHBIE 0OPa30BaHUS:

e C XapaKTEePHBIMU BIArofOOUBHIMU OHOLIEHO3AMU, T/I€ HAKOILIe-
HUsI MEPTBBIX HEPA3JIOXKUBUIMXCS PACTUTEIbHBIX OCTATKOB MOCTETIeH-
HO IIpeBPaILaTCs B TOPQ;

e YMEIOU{UE KpaliHue BApMaHTHI CBOETO BHIPAXEHUS B 3aBUCUMO-
CTH OT CBOEIO MECTOIOJIOXEHUS B BacceilHe B BUIE IJIOCKUX U BOTHY-
TBIX HU3UHHBIX (€BTPO(MHBIX) U BEITYKIILIX BEPXOBBIX (OMIMTOTPOHBIX)
BApUAHTOB CBOETO CYLIECTBOBAHUS;

o obnmamaoue ocoboil mopdosorueit (rpsiabl, OYTPhI, KOYKH) U
ruaporpacdueit (BHyTpHOOJIOTHEIE PYYbU, PEUKH M 03€pa, TOIH, Tpg-
CUHBI, MOYaXKUHbI);

e COCTOSIIIUME U3 JBYX OCHOBHBIX fIPYCOB: MHEPTHOTO CNOA, JieXa-
LIEr0 HAa MUHEPIbHOM JHHUILUE, ¥ BEPXHETO AEATENIFHOIO CNO.

B ocHOBe noBeneHus 00J10Ta KaK TUAPOJIOTHYECKOro 0GbheKTa Haxo-
JIATCA CBOMCTBA AEATENBHOIO U MHEPTHOTO CJIoeB. TONMIHA UHEPTHO-
ro cj10s1 KoueOaeTcss OT Hyja O IIEPBBIX AECATKOB MeTpoOB. i Hero
XapaxkTepHa Manas BOOOTPOHUIAEMOCTb, MTOCTOSSHCTBO KOJMWYECTBA
BOBl, OOBbEeMHas noias Koropoi cocrtasisier oT 90 mo 97 %, orcyrt-
CTBUE BO3[yXa U adpOOHBIX MUKPOOPraHu3mMos. ToIuHa AeaTeTbHOTO
cnost 0,4—1,0 M. OunprpauroHHbIe CBOMCTBA €r0 YMEHBINAIOTCS C
riyouHoit B 10°— 104 pas.

WcnapeHue U TpaHCOHPALUS C TOBEPXHOCTH 6OJIOT OTHOCUTENIBHO
oueHb BesiMKU. Ocob0 3HaYUTETHHBI OHY B apuIHOI 30He 1 B 3a60s10-
YEHHBIX TPOITUYECKHUX JIeCax.

Bonusiii pexum 6050T U uUX ydacTue B (POPMUPOBAHMM CTOKA B
KaXAbIA JaHHBIM MOMEHT BDEMEHH OMpefeNseT IOJOXEeHHEe YPOBHA
OONIOTHBIX BOI.

Tipuyem KkpaitHHe HUXHEE U BEpXHEe IIOJOXEHUS 3TOr0 YPOBHS
[1EPEBOAAT OJHO U TO X€ 00JI0TO TO B CTAAMIO aKKYMYJISILIMU BOJBI, TO
MHTEHCUBHOM BOAOOTHAYH.
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Jednuku u naredu. Eciu Ha Kakoi-1ubO TEPPUTOPUM, paCIOfO-
sKEHHOM Ha GONBLINX aOCOIIOTHBIX BbICOTAX, KOJIMYECTBO TBEPABIX OCAM-
KOB CHUCTEMAaTUYECKM MpeobafaeT Hal BO3MOXHOCTSMM MX CTauBa-
HUs, [IPOUCXOJMUT HAKOIUIEHHE CHEra, IIpeBpallaiollerocs MoCeno-
BaTeNbHO B GUpH U yea. ITocaenHuit, obnagaolinii BA3KO-IUIaCTHYE -
CKMMH CBOMCTBAMH, CIIOCOOCH K MEUIEHHOMY TEYEHMUIO, YTO U
MPOUCXOIUT Pa3TUYHBIM 06pa3oM B 3aBUCMMOCTH OT ocobeHHOCTei
penveda. JIeqHUKOBEIE A3BIKY, IEPEABUTAsiCh HUXKE CHETOBOM JIMHUU,
pa3rpyxarmT 006/1acTh XUOHOCHEPHI M CO3AAIOT ycaoBUd 11 GOpMUpPO-
BAaHMS CTOKA TAJIbIX BOI. B pe3ynbTare IEAHUKOBOE [I0J0BOALE A0OTON-
HSIET, @ B KOHIIE JIeTa, [OCNE CXOJAa CE30HHOI0 CHEXHOIO IMOKPOBA,
[OJIHOCTBIO CMeHsieT 00blY4HOE. B 3TOM M COCTOMUT TUOpONOrUyYecKas
pOJIb JIEHHUKOB, BHOCSILUKX OIIpeleicHHbIE CBOCODOpa3HbIC 4EPThl B
npouecc (GOPMUPOBAHUS CTOKA B BHICOKOTOPHEIX paifoHax. DTa onu-
caHHasi, HECKOJIbKO HIeaTM3upOBaHHAsA KapTUHA MHOTIA HApYyLHIaeTCs
MPOSBIACHUSIMU HEPAaBHOBECHOCTU AMHAMUKU JIEAHUKOB: UX ITyJIbCa-
UMSAMU U IIPOPBHIBAMU BHYTPHIEAHUKOBBIX, ITOANPYXKEHHBIX U MOPEH-
HBIX BOIOEMOB.

BooO1iie Xe CyIIeCTBYIOT ABa UPUHUMUIIUATBEHO Pa3IMYHBIX BHIA
CcTOKa, (DOPMUPYIOIIETOCS B Mpenenax 6acceHOB M ONpeaensseMoro
(ha30BBIM COCTOSTHUEM BOIBI. B 3aMBIKAIOLIEM CTBOPE — 3TO MJIH XU~
Kas BOJAA, WIK JIeMl, WIK TO U Apyroe BMecTe. Eciiu Jiel cTauBaet BhILIE
3aMBIKaONIero CTBOPa, TO MOXHO TOBOPUTE O JIEAHUKOBOM ITUTAHUM
peku. Eciu e OH mepeTeKaeT 3Ty IpaHUIly, TO O «CTOKE» B ODBIYHOM
TIOHYUMAHUHU 3TOTO CJIOBA peyb He uaeT. HekoTophie MPUBBIYHEIE TOHSI~
THUS 3aMELIAIOTCS MHBIMU: BOJOCOOpPHBIA GacceitH — yeaoc6OpHBIH
GacceiiH, Bomopasaes — Jieqopasiesl, CTOK BoAsl — CTOK Jibaa. Camoe
PE3KOE pasiMyue MeXay AByMs Ha3BaHHBIMU BUAAMH CTOKA COCTOUT B
CKOPOCTH TEYEHMS: Ul BOABl — 3TO METPBI B CEKYHAY, MUISl JIbIa —
METPHI B rofl.

B pailtoHax ¢ CypOBbLIMU 3UMaMM, OCOOEHHO B 30HE MHOTOJETHEM
MEp3JIOThI, paclpoCTpaHeH Jpyroil BapMaHT HAKOIUIEHUS 3allacoB
«TBepHO¥ BOABI» B peyHbIX 6acceiiHax — Hanenu. OCHOBHOI IIpollecc
KX BOCIOJIHEHUSI — 3aMeEP3aHUe BRIKIMHUBAIOLIKUXCA TPYHTOBBIX BOA.
B pesynetate nHabnionaeTcs nepeMep3aHHe MaIBIX PEK 3UMOM U J0-
MOJTHUTENIPHOE MMOCTYIUIEHUE TaJIbIX BOM B JIETHEE BPEMS.

KoHuenius peyHoro 6acceifHa Kak Haubonee IpueMaeMoii 1 yer-
KO 04epUYeHHOM CaMOM MIPUPOAOH eJUHMLIEHN B39Ta HA BOOPYXEHHE He
TOJIbKO THAPOJIOrMe, HO U 3KoJorueit (BogocOOpHEIA OacceiiH Kak
3KOocHucTeMa), NMaHaimadToBeneHueM (peYyHoH BOAOCOOpP KakK JaHf-
wadTHas eguHUIIa), reorpadueil (U3 Bcex eAMHUI] pafOHUPOBAHUS
peyHoit GacceitH Haubonee ynobeH), MOYBOBEACHUEM U reoMopdo-
norueit (BogocOopHEI OacceiiH Kak negoreoMopdonoruueckas eau-
HuUa). JdelicTBUTENBHO, JIF00bIC IPAHULIBI MEXIY BblAENSIEMBIMH Ha
MECTHOCTHU CYLIHOCTSIMH — JlaHAIagpTamMu, OnoMamMu 1 OMOLEHO3aMU,
CTOKO(OPMUPYIOLIMMY KOMILIEKCAMH, TIOYBEHHBIMH apeajiaMUi — YC-
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JIOBHBI X OJIHO3HAYHO HEBOCIIPOM3BOAMMEI HA ONHOH U TOM Xe Teppu-
TOPUH JaXe NULaMU, 00beJUHEHHBIMU OJHON U TO! XK€ CIelUaIbHO-
cThl0. B TO Xe BpeMs cucTeMa BOAOPA3LEIOB NEIIUT 3eMHYIO MOBEPX-
HOCTb Ha MHOXECTBO BOJOCGOPOB 1100bIX pa3MepoB B JII000H reorpa-
duueckoif 30He, YTO 3amMeyaTieHO HA TomorpadUyeckKuX Kaprax U B
000 MOMEHT MOXET OBITh ONHO3HAYHO UCMONB30BaHO.

2.1.5. Bupapl nuTanMs peK

B TpaaMIMOHHOM THAPONOTUH NPUHSATO BBIAETATD CIEAYIOILINE OC-
HOBHBIE€ BaDUAHTHI MUTAHUS PEK: JOXIEBOE, CHETOBOE, JIEJHUKOBOE U
noa3eMHoe. Takoe pasliesieHNe O4eHb YCIIOBHO U HE MOXET OBITh YeT-
KUM, 100 OCYILECTBJICHO IT0 HEOAHOPOAHBIM IPU3HAKAM: IIEPBLIE 1Ba
MCTOYHUKA MUTAHUSA PA3IM4aIoTCs 10 HasoBOMY COCTOSIHHIO OCagKOB
CO BCEMU BBITEKAIOLIMMHU OTCIONA IMOCAEACTBUAMM, a ITOCIEHUE — IO
opMe U MecTy HaKOIUTEHHUsI 3aracoB BOAbL. Bce 4eTplpe MCTOYHMKA
IMUTAHUSA He OJUMHAKOBbLI IO CKOPOCTH BJIaroobopoTa, MpHUYEM IOI-
3eMHO€ TTUTAaHHUE U3 PA3IMYHBIX APYCOB BOJAOHACHIIIEHHBIX TOPU30H~
TOB B OTHOLIEHUY BPEMEHM PEAKILIMU MOXET pa3jiuyaTbCs B COTHU U
TBICSIYM pas3.

B TeyeHue MHOTHUX JIET YITOPHO pa3padaThIBAICh CIIOCOOBI pacyie-
HeHMs THAporpadoB Ha 3TU YEThIpe COCTABJISIIONIME OOLIET0 CTOKA 110
HMCTOYHUKAM TidTaHUd. Taxas mporeAypa MpeIcTaB/sUiach BAXHOM, Tak
KaK BAMSHUE PA3NMYHBIX BAPUAHTOB IMTAHUS PEK CKas3blBACTCS HA
obnuke ux rugporpadoB CTOKA.

ITo GonbuioMy cueTy 3aadya pacwieHEeHHUs ruaporpados 1o TUnam
MIMTAaHUS HE SBJSICTCS KOPPEKTHOM 110 MHOTHMM MpUYHHAM:

o JIEJIAETCS TTOMBITKA ONPEACTUTD IO CyMME ClIaraeMBIe, IyCTh AaXe
C TIOMOILBIO CaMBbIX U3OLIPEHHBIX MAHMITYJISIUIA;

» JOXIEBOW M CHErOBOI1 CTOKU PEIKO CIEAYIOT APYr 3a APYTOM I10-
CJIeA0BATeJIEHO, Yallle BCEI0 — 9TO CMEIUaHHOE MUTaHUE C HEU3BECT-
HBIMU COOTHOILIEHUSIMU;

e OOLIMIT TaNBIil CTOK, TaM, TAe UMEIOTCS JIEHHUKHU, Yalle BCETO
ABJAETCA CHEXHO-JIETHUKOBEIM;

¢ MTOHSTHE IMOA3¢6MHOr0 CTOKAa B OOLIEM Cllyyae O4YeHb YCJIIOBHO U
HeOoIpeleNIeHHO (KaKoe pacCTOsIHUE BOAA NOJIKHA ITPOMTH UIMU CKOJIb-
KO BPEMEHM HaXOAMThCS IO MTOBEPXHOCTHIO CYLIU, YTOOHI ee morana-
HUE B PYCJIOBYIO CETh aCCOLMUPOBAIOCH C MOA3EMHBIM ITUTAHHEM?)

ITosTomy nmpencrasieHHbIE BO MHOTMX U3JaHUSIX TaOMULBI C pasie-
JIEHMEM CTOKA IO YeThIpeM HCTOYHMKAM TMUTAHUA — He Oolee 4yeMm
yCIOBHOCTE. M3BeCTHBI cliydyaud U3MEHEHHUs 3Tux uudp B 2—3 pasa.
N 3T0 cBSI3aHO HE CTOJBKO CO CNaGoil TOYHOCTHIO U3MEPEHUI U pac-
YETOB, CKOJBKO C HEONPENeNeHHOCTHIO CaMUX MOHSTHIA.

CoBpeMeHHOS MaTeMaTUYeCcKoe MOACTMPOBAHE JaeT BO3MOXHOCTD
OZHO3HAYHOTIO OMpeJeeHUs] TUITOB CTOKA: MIOBEPXHOCTHOTO, TIOYBEH -
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HOTO U MOA3EMHOr0 Pa3UYHBIX SIPYCOB. PasieneHue xe A0XaAeBOro 1
CHETOBOI'O CTOKA IMPUHLUIIKATBHO HEBO3MOXHO, TaK KakK JIOX/EBble U
TaJIble BOIBI YACTO CMELINBAIOTCA €1e JI0 CBOETO MONafaHuUs B MIOYBY.
K TOMY Xe OCTaeTcsi HEU3BECTHBIM, KaKasd BoJa IolUIa Ha MCITapeHUe
n (popMuUpoBaHUE ITOYBEHHON Bjard, a Kakasg Ha NMOYBEHHBIX U MOJ-
3eMHBII cTOK. KOHEYHO, 31eCh BO3MOXHBI (DOpMai30BaHHbBIE pelle-
HHUSI, HO OHU BCEraa OCTAHYTCS HEIOJNHOLIEHHBIMH.

2.1.6. ITousennbie BOABI H HCMapeHue

JdvHaMuKa Biard B NOYBE U PEroiuTe (MOBEPXHOCTHHIX PHIXJIBIX
006pa30BaHUsIX J1I0OOT0 MPOUCXOXKIEHUS U CaMOro pasHOOOpa3HOIo
XapakTepa) KaK BO BpeMsl OCTYIUIEHUS TaIbIX K HOXAEBLIX BOM, TaK U
B IIEPUOI UX PACXOMOBaHUS — OAWH U3 BaXHEHINMX 3JIEMEHTOB Ha-
3¢MHOH YaCTH I'MApPOJOru4ecKoro iukaa. UMeHHO noyBa IoCcTaBiIseT
BJIary K UCMapsouie MOBEPXHOCTU WIM CIOCOOCTBYET €€ IMOMagaHuIio
B MMOA3EMHBIE BOMBI.

NHTeHCUBHOCTH UCTIAPEHUSA TUMUTUPYETCS CTEIEHBIO YBIAXHEHUS
noyBHl [2]. Ilpy BraxXHOCTH, MpeBBIIAIOIEH MAaKCHMAJIBHYIO BOLO-
YAEPXKUBAIOIIYIO CITOCOOHOCTD (ITOJIEBYIO MJIM HAUMEHBIIYIO BIaroeM-
KOCTb), MCIIapeHUe paBHO ucmnapsieMoctd. McnapeHue ¢ MoBEpXHOCTH
MTOYBH! ¥ PACTUTENHHOIO MOKPOBA PABHO CYMMeE MOTEPH BOABL BO BCEX
CJI04X MOYBHL. YeM HUXE PACIIONIOXKEH IIOYBEHHBIH CJIOM, TEM MEHbILIE
€ro BKJIal B CYMMapHO€ HCIIapeHHE.

Bogootnaya u3 106010 ¢iosi MOYBEl OTCYTCTBYET JO TEX IMOP, ITOKa
€ro BJIArOCOACPXKAHUE HE MPEBBICUT MAKCUMAJIBHYIO BOIOYICPXUBA-
I0IYI0 cO0cOOHOCTh. KaK TONBKO 3TOT YpOBEHB AOCTUIHYT, BCS OO~
HHUTEJIbHAS BOAA ITOJTHOCTBIO MOKUAAET 3TOT CJIOM M MMOCTYIAET B HIDKe-
caenyrowmii. Eciu HU3Kast HHQUIbBTPaUOHHAS CIIOCOOHOCTh HEKOTO-
PBIX TOPU3OHTOB HAJIOXUT OTPaHUYEHHS Ha CBOOOAHOE MpOCaydBaHue
BOJBL, TO (hOPMUPYETCHA MOYBEHHBIA CTOK. B 4acTHOCTH, 3TO IPOUCXKO-
JUT TIpU IPOTauBAHUU IIPOMEpP3LIei JeJ0CIIeMEHTHPOBAHHOMN ITOUBBI.

2.1.7. Tloa3eMHbIe BOABI H MOA3EMHbIi NPHTOK B PEKH

[MonzeMHbIMY HA3BIBAIOT BOMABI, HAXOAAILIMECA B BEPXHUX CIOAX
JuTocdepsl, B TOJIIE Pa3pyLISHHBIX WIM TPEIIMHOBATHIX TOPHBIX I10-
poa. OcoGo MoryT GbITh BBIIEIEHBI TIOA3EMHbIE KapCTOBBIE BOMKI, 60-
Jiee OOWIbHBIE U TUHAMUYHBIE.

[Mon3eMHBI CTOK — SIBJIEHUE, BKIIOYAOLIee B cebst TpU I0CIeN0-
BaTebHble (a3pl: MepeMelieHre NHOUIBTPALIMOHHBIX BOJ K YPOBHIO
MOJN3eMHBIX, HAIIOpHOEe M Ge3HANOpHOe ABMXEHHUE ITOA3eMHBIX BO/,
Pa3rpy3Ky Wiy BHIKIMHUBAHUE MOCIENHUX B TUIPOTrpaUYeCKyIO CETh.
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PexuM noazemMHoro croka LIYPOKO MEHACTCA B 3aBUCUMOCTH OT BUIa

NOPOXIAIOIMX €I0 IOA3EMHBIX BOJ: BEPXOBOAKH, FPYHTOBLIX, TPELLMH--

HBIX, KAPCTOBBIX, APTE3UAHCKUX, HAJl-, MEX- U ITOAMEP3NOTHbIX. Bono-

OOMIBHOCTb IOPHBIX ITOPOA U NOABMXHOCTb MOA3EMHBIX BOJ, KaK Ipa- |
BMJIO, YMEHBINAIOTCS C INIYOUHOI, MOITOMY UMEET MECTO BEPTUKAIIb- |
Hasl 30HAILHOCTD 110A3EMHBIX BOLOHOCHBIX CTPYKTYP. MHTEHCUBHOCTE
MCTeYeHUsT BOJ, PA3IUYHBIX SIPYCOB PE3KO U3MEHAETCA C IIyOMHOM, Ox-

HOBPEMEHHO YBCIHNYUBAIOTCA BpEMA pEAKLIUU U CJION 3aacoB BOJIbI.

BpeMst peakLiu MOA3EMHOTO BOJIOHOCHOTO FOPU30HTA (YTO-TO BPOJIE |
[IOA36MHOIO BPEMEHH A0OETaHUsI) — 3TO MPONOKUTEIbHOCTh CHU-
KEHUsI pacxojJa UCTEYEHMS OT ero HayajlbHOTrO 3HaueHus O, 10 Ka-
KO#-TO €ro ornpeaeneHHoi goau, Harpumep 1o 0,50, (nepuon «mojy-
pacxoma») win 1o Q,/e (BpeMst peiakcauuu), rue e = 2,718 — ocHo-

BaHHE HaTYPATbHBIX JIOrapuMoB.

SApycel MOA3eMHBIX BOA, KJIaCCUMUIUPYEMBbIE O UX YYACTHIO B MK~ |

TaHUU PEK, MOTYT GBITh ITOAPA3/IC/IEHBI Ha CIeAYIOLIYE MISITh TPYIIIL:
¢ OBICTPOTO IPYHTOBOrO CTOKA;
¢ IPYHTOBOTO CTOKA;

BEPXHETO MOJ3eMHOI0 CTOKa;

e MIYOOKOro MOA3EMHOIO CTOKA;

HCTOPUYECKOTO NOJA3EMHOIO CTOKA.

2.1.8. 3akoHBI coxpaHeHUs W BOAHbIA OajaHc

B TpamMIMOHHOI TMAPOJOTMM MOHATHE BOXHOTO 0ajiaHca uUrpaer
OYEeHb 3HAYMTEIILHYIO poib. MCTOpUS HAyKU CBUIETEILCTBYET O Ipsi-
MOM HCITOJIb30BaHUK 3aKOHOB COXPAHEHUS IJISI HEKOTOPLIX MPaKTH-
YeCKMX OLEHOK Ha 9Tale HeJOCTATOYHOIO MOHMMAHMS KOHKPETHBIX
r3uYecKuX mpoueccoB. Tak, ¥ B TUAPONOIUYU «METOI BOXHOTO OanaH-
ca» 4acTO MCMOJIb30BAICS [UISL CAMbIX Pa3IMYHbIX OLEHOK U PacyeToB,
HO BCerna NpuOIrXKeHHbIX. B OCHOBE 3TOTO METOHA JIEXKUT YYET BCEX
3JIEMEHTOB YpaBHEHMsI BOAHOro 6anaHca. B 3aBUCMMOCTH OT HOCTaHOB-
KU 337a4y 3TO YPABHEHME CIYXWUIO WIH [UISL OIIpEeNeSieHUs] HEU3BeCT-
HOTO CBOETO YJEHA, WK JUIA KOHTPOJIA («yBSI3BIBAHUSI») TP OLICHKE
BCEX 3JIEMEHTOB BOZHOTO GanaHca.

Yacto ypaBHeHHe BOAHOro OanaHca Kak Obl ornpeaensno ¢opmy
OTMUCAHUS TUAPOJOTHUECKOTO COCTOSTHUS TOM UM UHON TEPPUTOPUMU.
Ins pacuiupeHus 3Toi HOPMBI peYHOR CTOK OOBIYHO pasfesuicsd Ha
CBOU COCTABJSIOIIME, HAPUMED Ha NMOBEPXHOCTHYIO M IOA3EMHYIO.
CaMo paznuyeHue MOBEPXHOCTHOIO M MOA3EMHOI0 CTOKAa, CTOJIb YeT-
KO OCYIIECTBISIIOlIeECS IPU MaTeMAaTHYECKOM MOAEIMPOBAHUH, TTOITHO-
CTHIO HEOTPEALSNEHHO NP SMITUPUYECKUX OLIEHKAX THIA TPagHULIMOH~
HOTO pacwieHeHus ruaporpagoB CTOKa.

Mor10 110Ka3arhes, YTO 3aJaya U3YYCHUS BOXHOrO GasnaHca siBas-
J1ach YyTbh JIK HE [JIABHOM LENBIO TUAPOIOrUU. DTO MIPOU3OLLIO BCIIEA-
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cTBUE TOTO, YTO 3aKOH COXpaHeHUsI Macchl (B JAHHOM CJiyyae MacChl
BOJIBI) KacaeTcs ONHOBPEMEHHO BCEX 3BEHbEB HA3€MHOM YaCTH T'MApO-
IOrMYECKOT0 LMKJa, U3yYEeHHE U MOAENUPOBaHUE KOTOPBIX ACHCTBU-
TeJIbHO SBASIIOTCA 3aJa4eil COBpeMeHHOIt ruaponoruu. Yo xe Kacaet-
csl MOIENEN TpoueccoB GOPMUPOBAHUSA CTOKA, TO 3aKOHBI COXpaHe-
Hud JiexaT (UMY JOJKHBI JIEXaTh) B OCHOBE BCeil aJIrOPUTMHYECKOM
CUCTEMBI 3TUX MOJEEH.

3aKOHY COXpaHEHMS MAacchl B JAHHOM KOHTEKCTE COOTBETCTBYET
caeaylolee ypaBHeHUE BOAHOro GanaHca:

dH[dt =il+i2—-el—-e2-e3-ql-q2+q3-q4,

rae { — BpeMs; H — rupposoruyeckasi nepeMeHHasi COCTOSIHUSI peyHO-
ro bacceitHa — c0# BOABl, Haxoasuleicsa B o6oM Buje (Boda B MO-
yBe, CHEXHOM IOKpOBE, JIEAHMKAX, HalEAsAX, BOZOEMaXx — 03epax,
GonoTax, Npyaax u Jiykax, BOOOTOKaX — py4bsX M peKaX, ITOA3eMHBIX
BOJIAX, EMKOCTSIX IepexBaTa BOABI PAaCTUTEAbHBIM ITOKPOBOM, OMOJIO-
FMYECKUX CUCTeMaX, aHTPOIMOT€HHBIX CTPYKTYpax); B IIPaBOil 4acTH
YpaBHEHUS] — WHTEHCUBHOCTU: il — 0CajkoB, i2 — KOHIEHCAllUH,
el — ucnapeHus ¢ MOBEPXHOCTU BOJBI, €2 — HCIMapeHUs C MOBEPXHO-
CTU TOYBEI, €3 — TpPaHCHUpauuu, gl — CTOKa BOIABI B 3aMBIKAIOLLIEM
CTBOpE, g2 — TIOA3¢MHOIO OTTOKAa BOXB! 3a Ipeleianl OacceiiHa, g3,
g4 — TIpUTOKA U OTTOKA BOILI Yepe3 JIMHMIO Bojopasaena (B TOYKax
TPAaH3UTHOIO NMPOTEKAHUS Uy OudypKamuu).

Hockonbky dha3oBeie epexoanl BOAb! (3aMep3aHye, TadHUE, UCTIa-
peHue, KOHIEeHCALHMA) BO MHOIOM ONpenensioT (GopMUPOBaHHUE U pe-
3KMM CTOKa, TO 3aKOH COXPaHEHUS DHEPIUU UTpaeT He MEHee BaXXHYIO
pOJb, YEM TOJBLKO YTO ONMUCAHHBII:

dT/dt =s1—-s2+r1+r2+r32rd+r5+r6+r7+r8,

rne T — sHepreTHyecKas nepeMeHHas COCTOSHUS peyHoro GacceifHa —
KOJIMYECTBO TEIUIOBOM 3HEPruu, comepxauieiics B b6acceitHe (B mo-
YyBe, CHEXHOM M JIEAOBOM IIOKPOBE, TOPHOI MOPOJE, TOI3EMHBIX BO-
1ax, BOOOEMax U BOZOTOKaX, buoMacce, aHTPOIIOTEHHBIX CTPYKTYpax);
B NpaBOil YacTy yPaBHEHUS — WMHTEHCHBHOCTU: S| — CYMMapHOro
TIPUXOAA CONHEYHOM! UM UHOM KOCMWYECKOW pajinaliuu, s2 — BCTpey-
HOI 4 OTpaXeHHO# paauauuu, rl — TeruioobMeHa MOACTUNAIOLLECH
[TOBEPXHOCTU U aTMOCGEPHI, r2 — MPUXOJa TEIUIOBO 3HEPIUU BME-
CTe C 0cafKaMu, 3 — 3aTpaT 3Hepruu Ipu Ga3oBLIX MMEPEXOaaX BOAHI,
r4 — 3aTpaT SHEPTrUU NPU (DU3MKO-XMMUYECKUX, XUMUYECKUX U
OroxuMHUYECKNX Npoueccax (paszaoXeHHe MePTBHIX OCTaTKOB GHOJIO-
TMYECKUX BELUECTB, CMAYUBAHHNE CYXOTO IPYHTa, PACTBOPEHUE XUMM-
YECKUX BELIECTB, MPUPOIHEIE TIOXAPHI), F5 — BEUIEJAECHHUS TeIUIa TP
JUCCHUITALIY [TOTEHIMATBHON SHEPrUM BOIHI MIPU €€ IBUXKCHHUH OT MECT
(opMUpOBaHMs CTOKa IO 3aMBIKAIOIIErO CTBOpa, 76 — BBIIEJIEHUS
TeIUIa 32 CYET DHIOTEHHBIX TeOIOTHYECKUX MPOIECCOB (M3BEPXKEHUS
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BYJIKAHOB, 3eMJIETPSICEHUsI), +7 — BBIICICHUS TelUla MpU NaIeHUU
METEOPUTOB, /'8 — IPSIMOTO BbIAENEHUS TeIUIa aHTPOIIOTEHHBIMU CTPYK-

TypaMHu.

2.1.9. PexumM, ruaporpadbl 1 XapaKTepUCTHKN CTOKA

TpamvuroHHAas TUAPOJOTUS IOJ PEXMUMOM PEYHOTo CTOKA BCErda
[TOHUMAJNIa OIIUCAHKME TOTO BIIEYATEHUsI, KOTOPOE OCTANOCh OBl Y Ha-
GaofaTens, IpocTauBait OH Ha Gepery peKy AHU U HOUM ToJl 33 TONOM.
OH Buzen 6bl, KaK ypoOBeHb BOJBI MOAHMMAJICS U Majal, U KaKk MeHs-
JIUCH cKOpocTH TeyeHUss. OH oulyTuJI O 6YpHOCTD MOJIOBOAUI U NOX-
JIEBBIX [TABOAKOB U O€3MATEXHOCTh MEXeHU. TpU mepeyucaeHHBIX SB-
JIEHHS €CTh IOCJIENOBATEIbHO CMEHSIONINE APYT Apyra (a3sl BOTHOTO
pexumMa.

bonee coBpeMeHHBIE OITMCAHUSI PEXUMA PEYHOIO CTOKA MJUIIOCT-
pupyiotcsa rpadumkamu u mmbpamMu. OIHAKO HUKAKHME OIMMCAHUSA U
HMKAaKM€ pa3pO3HEHHBIC LUMPH HE MOTYT 3aMEHUTh HEIpepbIBHbIE
(Ha caMOM JeNe MUCKPETU3IUPOBAHHBIE C CYTOYHLIM WK Qojiee Men-
KHUM 1UaroMm) ruaporpadsl CTOKa, HECYLIHME BCIO IMOJHOTY NEUCTBU-
TeJIbHOM MHGOPMALIMU O PEXHMME CTOKA 332 MHOTHE TOJIBI.

Ha npunaraemMeix pucyHKax MpoAE€MOHCTPUPOBAHBI HECKOIBKO THI-
porpadoB CTOKa JUIsI HECKOJIBKUX peK Poccuu 3a oTaeapHbIe rofbl (puUC.
2.1-2.5).

BayMuMBBIf YyMTaTENIh, AaHATU3UPYS 3TU TUAPOrpadbl, MOXET 3a-
METUTD PSIl UX OTIMYUTEILHBIX CBOMCTB, CBSI3aHHBIX C OCOOEHHOCTH -

0,M3c
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25000
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Puc. 2.1. Tuaporpad croka Ha p. O6u y Canexapna (F=2 950 tric. km?), 1989 1.
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Puc. 2.2. Tunporpad croka Ha p. Enuceit y Mrapku (F=2440 teic. kM2), 1996 1.

MU pedHBIX OacceitHoB. Hampumep, oyeBuaHoe Bo3meiicTeue Jlamox-
ckoro 1 OHeXCKOro 03ep Ha OTHOCUTENBHYIO BHYTPUTOJIOBYIO PaBHO-
MepHOCTh cToka Heswl. Mnu, npu moytH paBHOBETMKUX OacceifHax,
GoJiee 4eM TPEXKPATHOE MPEBBILIEHUE MAaKCHUMAJIBHBIX PACXOJOB Ha
EHucee u JleHe (I1aTo 1 Haropbs) Mo cpaBHeHUIO ¢ OOBIO (B OCHOB-
HOM HU3MEHHOCTH U 6oJoTa).
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Puc. 2.3. Tuaporpad croka Ha p. Jlene y Kiociopa (F=2430 tbic.kM?), 1982 T.
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Puc. 2.4. Tupporpad croxa Ha p. Here y HoBocapatosku (F=281000 km?),
1979 r.

Tem He MeHee 4esloBEYeCKasl CKIIOHHOCTh K YIPOLIEHUSIM MpUBe-
Jia K IOMBITKaM OTo0pa3uTh ruaporpad KakuM-To MajibiM HaGopom
nudp — xapakKTepUCTUKAMU CTOKA.
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Puc. 2.5. Tngporpad croka Ha p. Benoit y Apckoro Kamusa (F=2300 km?),
1999 r.
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Cpeau nocjenqHyx BBIACSIOTCS XapaKTePUCTUKU IBYX THIIOB:

e UMEIOLLIME BIIOJIHE CTPOrOe 3HaUYeHUe (CPEeHUE CYTOYHBIE U TON0-
BbI€ U TOIOBbIE IKCTPEMATIbHBIE PACXO/IbI);

* HECYIIIME B ceOe HeOIpee/ieHHOCTh BLIICACHUS M HEYETKOCTD Olle-
HOK (0OBEMBI MOJIOBOIBS, HOXIEBEIX ITABOAKOB, MEXEHH).

Takue XapakTepHCTUKHM, KaK CpelIHMe MeCHYHble WIM HeKalIHble
pacxoipl, ONpenensioTcd abcoMoTHO OJHO3HAYHO, HO 007aJaT TeM
HEOJHOKPAaTHO OTMEYEHHBIM HEIOCTATKOM, YTO B pa3HbBIE FOABl MOTYT
OTHOCHUTBCS K pa3InYHbIM «(ha30BO-0OMHOPOAHBIM» epuonaM. VIHorna
B HEKOTOPBIX reorpaU4ecKmx paioHax HE3aKOHYEHHOCTb TaKUX Iie-
pYONOB K | sHBaps NpUBOAMIIA K MOXEJAaHUSAM BBEJEHUS TOHATHUS O
TaK Ha3bIBAEMOM <«TMIPOJIOFMYECKOM rofie», OOBIYHO UCHHUCIISIEMOM C
Kakon-11u00 ymoOHOM «KPYIJIOil» AaThl MO3MHEN OCEHU.

MoxHO crenarh BBIBOA, YTO OOOCHOBAaHHBIMU IIEPUOJAMHU OCpe[-
HeHUs VIS TUAPONOTUYECKUX NIPOLECCOB (TaK Xe KaK ¥ LIS BCeX UHBIX
MIPUPOAHBIX SIBJIEHUIT) MOTYT OBITh TOJIBKO T€, KOTOPEIE SBJISTIOTCS Cle-
CTBUEM aCTPOHOMUYECKOH HEU30EKHOCTH. DTO CYTKH U rofbl. I1oaTo-
MY BITOJIHE 3aKOHOMEPHBIM JeTEPMUHUPOBAHHBIM SIBJICHUEM IIPEACTaB-
JISeTCSl CYTOYHBIN M IOAOBOM XOI pa3sNMMYHBIX TMIPOMETEOpPOJIOrnde-
CKHMX 3JIEMEHTOB U I10Ka3aTeyei.

Korza BMecTo Takux «3aKOHHBIX» IIEPUOJOB paccMaTpuBaloTcs ta-
30BO-OXHOPOIHBIE MEpUONbI (B TIpeleiaX rona) WM IPyIITMPOBKY JIeT
Pa3IMYHON BOAHOCTU W Pa3HOro pola LMKIbI (32 MHOTOJIETHE), CPa3y
BO3HUMKAIOT HeolpeaeJeHHOCTU. FcTopust ruipoMeTeopOIOrui U300H -
JIyeT M3OIHPEHHBIMU TIOMbITKAMU OTHICKATh 3aKOHOMEPHOCTH B IIMK-
JIMYHOCTH MPUPOAHBIX sIBIeHMA. HO LIMKIIBI OTIMYAIOTCS OT «3aKOHHBIX»
MIEpUONOB UMEHHO TEM, YTO IPAHMIBI MUX COMHHUTENBHBI, NPOAOIKU-
TEJIBHOCTH pasivyHbl U CAMM IPU3HAKM MX BBIIEICHUS YCIIOBHEI.

B pesynbrare yBlIeYeHUS HHTErPAIbHBIMU XapaKTepUCTUKaMU BMeE-
CTO MOCTPOEHMS LIEABHOIO YYEHHUS O CTOKE KaK eIUMHOM HelpephIB-
HOM, HO CHJIbHO U3MEHSIOEMCS BO BPpEMEHM M IPOCTPAHCTBE IpPO-
Lecce MosiBUIach HeKasl MOYTH HE3aBUCHMAS MTOC/IEN0BaTENIBHOCTD OT-
JEeJIbHBIX Pa3/IesioB O FOJI0BOM CTOKE, O €ro BHYTPUIOIOBOM pacrpee-
JIEHUH, O MAKCHMAJIbHOM U MUHUMAJIBHOM CTOKe. Takoe pa3o0iiueHue,
Ha ONpeNeeHHOM 3Talle Jaxe yIoOHOoe U MOoJe3HOE, B KOHEYHOM CYe-
T€ MPUBEJIO K HEMOJHOLEHHOCTH B3IJISTIOB HAa (POPMUPOBaHUE CTOKA
Kak equHoro sisjeHus. IlocneaHee GbLIO TOAMEHEHO CepUeil HEKOp-
PEKTHBIX MOHATUM — «()OpMUPOBaHME TONOBOIO», «(HOPMUPOBAHUE
MaKCHMAJILHOIO», «(pOpPMUPOBaHME MUHUMAIBHOIO CTOKa»,

2.1.10. IlpocTpancTBeHHbIe acneKThi (JOPMHPOBAHMS CTOKA

dusnka npolueccoB GOPMUPOBAHUSA CTOKA B JIIOGOM MECTE CYIIU
oIrHaKoBa. Jpyroe [eso, YTO YCJIOBUS MX IPOTEKAHUS YPE3BBIYAHO
pasHoo6pasHsl. [103TOMy paznuyHble YaCTHEIE IPOLIECCH B YCIOBUAX
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Ype3MEepPHOro MOCTYIUIEHUS BOIBI HA MOBEPXHOCTb CYIUM WU €€ JIU-
MUTHUPOBAHUS IPOSBISIOTCS II0-pa3HOMY, & MHOTAA KaK OBl OTCYT-
CTBYIOT BOBCE MJIM, HA0OOPOT, OMNpPEAC/SAIOT CUTYALUIO.

KoHIllenius eqMHCTBA poueccoB GOPMUPOBAHHUS CTOKA B JINTEPA-
TYpe IO TUAPOJIOTHM Yallle Bcero He hopmynupyetcd. HanpoTtus, MOXHO
BCTPETUTh YIIOMUHAHUS O OOJIBLIOM pa3HOOOpa3uM MPOLIECCOB CTOKA B
pa3nuyHbIX reorpaguueckux ycnosusx. Ecnu nepeitu Ha 6onee cTporuit
SI36IK MATEMATHYECKOr0 MOIETUPOBAaHMUS, TO MOXHO YTBEDPXIAThb, YTO
MOJI€EJIb JOJDKHA OBITH EAVMHOM, a BCe MPUPOIHbIE OCOOEHHOCTU YCIOBUM
(GopMHUPOBAHUS CTOKA JOJDKHBI OTOOPAXATECS MapaMETPUYECKHU.

ITpocTpaHCTBEHHBIE OCOGEeHHOCTA HOPMUPOBAHUS CTOKA SIBNAIOT-
CSI IPSIMBIM CJIEACTBUEM IIPOCTPAaHCTBEHHOM HEOAHOPOIHOCTHU [TOBEPX-
HOCTH CYILIM M KJIMMaTU4yecKux yciaosuid. Ho, roBops o Takoit HeonHO-
POIXHOCTH, CIEAYET MOCTOSIHHO UMETh B BHMAY MaclITabbl €€ pacCMOT-
penus. Bo Bcex Haykax o 3emsie IpUCYTCTBYIOT PA3HOIO polia KJjlacCu-
(puKaLMK OPOCTPAHCTBEHHHBIX MacUITa0OB paCCMOTPEHUST Pa3TIMYHEIX
ABNCHUN K GOopM CylIeCTBOBaHUS NPUPONHBIX 00BEKTOB. OOLIen3-
BECTHBI TaKM€ TEPMHHBI, KaK MaKpo-, Me30- U MUKpPOKJIMMAT, MaK-
po-, Me30- U MuKpopesbed. Korga Tpex TakCOHOB HE XBaTaeT, MOSIB-
JIAIOTCS NOIIOHUTENbHBIEC, TaKUe KaK <«IOKAJbHbIM», «30HAJbHBIN»,
«CUHONTHYECKHI» MacIITabbl Uid Apyrue, 6onee YacTHBIE U CIIELIH-
¢uyHsle. ITpuHsATOrO O06IIEHAYYHOTO KOJIUYECTBEHHOIO COMIPOBOXKIE-
HMSI 3TUX TEPMMUHOB II0OKa HEeT, HA00OPOT, MPHCYTCTBYET MEILUAKOLIEe
pasHooOpasue.

JJIMHBI ¥ IUIOHIAAU, COOTBETCTBYIOLIHE pa3HBIM MaciuTabaM pac-
CMOTPEHUS TEPPUTOPUU M NMOITOMY PA3HOM CTENEHU reHepaIru3alliuu
rHbOpPMaALUY, 1ENeCO00Pa3HO UCYUCIATL CNEAYIOIUMHY JeCATHYHEI-
MK paspsmamMu Iudpbl 1 (B KayecTBe €OUHUL JIMHEHHBIX pasMeEpOB
HHMXeE Be3Jie IPUHAT KWIOMETp, a IUIOIIAAHBIX COOTBETCTBEHHO KBaJI-
paTHbI KwioMeTp). LI KOHKpETHBIX MACIITabOB YKa3aHbl UX JONb-
HOCTB WX KPaTHOCTD:

JIOJIBHOCTD: 0L — MUKpPOMAcIITab — COThIE — JNECATUTBICIUHEIE; [ —
MUKpOMaclITab — JecATbIE — THICSIYHBIE U COTHIE; Y —
MMKPOMACIITa0d — eIUHULBI — JAeCSIThie U eTUHULIBL,

KPaTHOCTb: Me30MaclITal — MecsITKU — AECATKU U COTHU; MaKpoO-
Maciutab — COTHM — THICSYU M ACCSITKU THICSY; Mera-
MaciiTad — THICSYY — COTHM THICSY ¥ MYUDIMOHDI, TJI0-
OanpHBIA (IUIaHeTapHBIA) MaciuTa® — KOHTHMHEHTH U
Cyllia B IIEJIOM.

31ech Xe cpa3y y1o0HO M yMECTHO yKa3aTh MaciuTabel reorpadu-
YeCKMX KapT, MOAXOMSIMX IpH paboTte ¢ peyHsIMH OacceifHaMu pas-
HBIX pa3MEpOB IIPU Pa3IUYHbBIX MaclITabax UX pacCMOTPEHHS (B 3TOM
MPEUIOKEHUM CIIOBO «MaclITab» UCIIOIB30BAHO ONHOBPEMEHHO B JBYX
€r0 PasNYHbIX BAPMAHTAX; BAXHO HE CIYTaTh, YTO MPU OGONBIIAX MaC-
mTabax pacCMOTPEHUS MCIIOJB3YIOTCS MENKOMACHITAOHBIE KapThl, U
HaobopoT):
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MMUKpoMacluTad 1:100 — 1:10000;

ME30MacIlTad 1:25000 — 1:100000;
MakpomaciuTad 1:200000 — 1:1000000;
Meramaciurad 1:2000000 — 1:10000000;

JI00AJILHBII MacLuTab 1:20000000 — 1:100000000.

Ilpu pacnpeneieHHOM MOIENTUPOBAHHH CTOKA JOJIKHO COOTIONATh-
ca NpUOIMXEHHOE COOTHOLUEHUE MEXIY MaciutabaMu peyHoro 6ac-
celiHa U ero 3/IEMEHTOB, IIPUHUMAaeMBbIX 32 YCIOBHO OTHOPOLHBIE, —
3TO ABa COCEeTHMX TAKCOHA.

MukpoMaciiutabHble 0COOEHHOCTH (OPMHMPOBAHUS CTOKAa MOXHO
HA0I10[aTh, HAXOMSACh HEMOCPEACTBEHHO B NpEAEaX 3JEMEHTAPHOIO
Bogocbopa. Co6CTBEHHO, J100bIE Ha3eMHBIE «TOYeYHbIE» HAOIONEHUS
U U3MEPEHUS NIPOU3BOALTCS TONBKO TaK.

CucremaTr4yecKue MUKpOMacITaOHbIe HEOIHOPOAHOCTH B ITEPBYIO
ouepenb CBSI3aHEbI C IOJOXKEHUEM PacCCMATPUBAEMOTI0 Y4acTKa Ha CKJIOHE.
Ha nocnenneM ycraHaBIMBaeTCs HEKOTOPOE AMHAMUYECKOE paBHOBE~
CH€ MEXAY CBOMCTBAMU IOYB U PACTUTENBHOCTH, BIMSIOIIMMH Ha I10-
YBEHHYIO TMAPOJIOTHIO, U BO3MOXHOCTAMM IBUXKEHUS BOJBI, YTO SIB-
JISIeTCS peuIalolyM (hakTopoM py GopMUPOBAHUM TUIIA TOYBHL. B npe-
Jiefiax CKJIOHA MOYBbI PAa3BUBAIOTCA OOBIYHO Ha OJHUX U TeX Xe MaTe-
PUHCKUX ITOPOJAX, HO pa3nUyaloTcs BCIAEACTBUE MECTHBIX U3MEHEHU
B CHCTEMe CTOKa. :

ITocnenoBaTeIbHOCTh M3MEHEHU CBOMCTB MMOYBBI OT BOAOPA3AesioB
K OCHOBaHMIO CKJIOHOB ITOJIyY/JIa B IIOYBOBEIEHHUM CIIEL{MAIbHOE HaU-
MEHOBaHHE «KaTeHa». [lociefHas B KaKOi-TO Mepe YHacleAoBaHa OT
KJIMMaTa He OYeHb fajexoro npouutoro. OCHOBHBIE (DaKTOPHI KaTeHap-
HOI nuddepeHIalMM — MPOLECCH HepeHoca (3po3Ud, OIIONA3aHHe
ITOYBHI, ABMXEHHE ITOYBCHHBIX Macc), OIIpedelisseMble KPYTH3HOM,
JUITMHOM 1 (hopMOit CKioHa. B HUMXXHE 4aCTU CKJIIOHOB OOBIYHO HabIII0-
naercs Oonee cnabplil ipeHax, 4yeM B BepxHeil. [103TOMy y4yacTKu Tep-
DUTOPHUH, NIPUMBIKAIOLIME K PyC/iaM, BO BPeMsl CHETOTAsIHUS U BbINa-
JNEeHUS JOXei OOMNBbHO HackilleHbl BoJoil. C pocTOM MHTEHCUBHOCTH
MOCTYIUIEHUS BOJBI MTOBEPXHOCTH IOATOIUIEHHON TEPPUTOPUM MOXET
yBenuuuBaThest. Ha rumporpacdax croka 3JeMeHTapHBIX BOXOCOOpOB
IIPSIMOiA CTOK C IOATOILUIEHHON TEPpUTOPUM OOBIYHO OTMEYEH YETKO
BBIPAXXKCHHBIMU OCTPBIMU IMKaMU. Eciu KIMMaTHYeCKas U Jaxe Io-
rogHas CHTyalMH UL 3J€MEHTapHOro BoAocOOpa INpEeACTaBIAIOTCS
0oJiee WM MeHee OJMHAKOBBIMHU, TO MHTEHCUBHOCTH (POPMUPOBAHUS
CTOKa 001afaloT OONBHION MPOCTPAHCTBEHHON U3MEHYUBOCTEIO.

HomonHuTenbHble 0COOEHHOCTH Ha YCJIOBUS (OPMUPOBAHUS CTOKA
HaKJIaIBIBAIOTCS B Pe3yJbTaTe Pa3jiWyuil B IIPUXOAE IPSIMOIl CONHEY-
HOM pamMalvMyd Ha CKJIOHBI, MMEIOU[Me pa3Hble OPUEHTALMIO U YIJIBI
HaxjioHa. Mukpopeibed B OONBLIOK Mepe ONPeAensIoT MUKPOKIMMa-
THYeCKKe OCOOCHHOCTH, Ha KOTOpPHIE HEMEIJICHHO PearupyioT MecT-
Has pacTUTENIBHOCTh U (hopMUpOBaHKEe cToKa. YacTo maHauwadTel pas-
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JIMYHB! Ha MIPOTUBOIIONOXHBIX CKJIOHAX JaXe OJHOTO U TOTO Xe dje-
MeHTapHOro Bogoctopa. Ocobo pasuTeIbHBIMU TaKKe KOHTPACTh! Obl-
BalOT B ropax.

[Ipu nepexone oT oMHOrO MacuITaba K IpYroMy HeM30eXKHO ocylue-
CTBJIAETCSL [IOCJEN0BATENbHASl TeHepAIU3ALUS XapaKTepUCTUK pellbe-
a, NOUBBI, PACTUTENBHOCTH, KIMMaTa, CTOKAa. TOUYHO TakoW Xe IToa-
XOJ [OJDKEH COXPaHATbCA U NPU MaTeMATUYECKOM MOAEIUPOBAHUM
MPUPOJHBIX MPOLECCOB, B YACTHOCTU MPOLIECCOB (GOPMUPOBAHUS CTO-
ka. [ToaTOMy U peanu3auuu OOHUX U TEX Xe MOJesieid MOryT ObiTh ¥
MUKPOMACIUTAOHBIMHM (YYUTHIBAIOLIMMHU BCE BO3MOXHBIE NOZPOOHO-
CTH, HO TIO3TOMY OI'PaHUYEHHBIMU TEPPUTOPUAIBHO), U ME30-, ¥ MaK-
po-, U MeramacluTabHBIMK, a TakKe U IobanbHBIMU. U ecnu xakasi-
Jub0 MOJEJb C 3TUM HE CNpaBisIeTCs, TO 3TO CBUIETEILCTBYET O €€
HEMOJHOLEHHOCTH WIXA O YEM-TO ropas3fo 0oyee Cepbe3HOM.

Ta camas reHepanusanusi, KOTopas UrpaeT CTOJNb ONPEeACSIOLIYIO
pons B KapTorpabuu, JIEXUT U B OCHOBE JIIOOOr0 TEPPUTOPUATIEHOTO
ONHUCaHUSA NMPUPOIHBIX SBJIEHUI, B TOM Yuciae U GOpMUPOBAHUS CTO-
Ka. lenepasuzayus — npouenypa ¢GuUAbTpalu UHGOPMALUU C LIETbIO
OCBODOXKIEHUS €€ OT BTOPOCTENEHHBIX JeTajleil, IepecTaloluX UMETh
Kakoe-1u00 3HaYyeHHe Ha JaHHOM YPOBHE PaCCMOTPEHUS BCIEACTBUE
CBOEH MPOCTPAHCTBEHHOM MallOCTH.

ITogsuBlieecs B paborax 1o xaprorpachuut yTBEpXKIEHHUE, YTO B
TIpouecce TeHepalM3aliuyl MPOUCXOASIT He TONBKO HeU30eXHbIE 10Te-
pUY 4acTH MHPOPMAUK, HO M MPHOOPETAETCS KAYeCTBEHHO HOBAs MH-
(opManms, eCTeCTBEHHO, HE COOTBETCTBYET NEHCTBUTENbHOCTH. [py-
Toe A0, YTO JIMKBUIAIMS HECYIIECTBEHHBIX JeTalei M ynpolleHue
OUepTaHUU OCTABIEHHBIX OOBEKTOB CIIOCOOCTBYIOT BBHISIBICHUIO 10 CUX
nop UHQOPMAIMOHHO 3aMacKMUPOBAHHEIX 3akoHOMepHocTelt. Ho aTto
HE IOpOXAEeHUEe HOBOW MH(pOpMalMM, a co3naHue 6onee KoMdpopT-
HBIX YCIOBUH [T 60Jee KpyITHOMACLITAOHOTO aHanu3a. 910, 00pa3Ho
TOBOpSl, YAQJIEHUE TEX CAMBIX IEPEBBEB, U3-3a KOTOPBIX HE BUIHO Jieca.

Kaprorpadus eure coxpaHuia MHOTHE KJIACCUYECKUE MTPUEMBI Te-
HEpaIU3alMu, He YyXIble HEKOTOporo cydosexkTususMa. [lonHocTeio
CTPOr' U OJHO3HAYEH AJTOPUTM CKOJIB3SILIETO IIPOCTPAHCTBEHHOTO
OCPEIOHEHHUS, TeHepaAIU3YIonui Hu(POBYIO KapTy KpYIHOTO MacIlTa-
0a B KapTy 6onee MenKoro. 3a1ech MOXHO TOJNBKO MOCIOPUTH O Tpe-
MMYILECTBAX reKCaroHaJIbHOM CETKU Iepe] NPSIMOYTOJIbHOMN.

WTtak, ocobeHHOoCTM POpMUPOBAHUS CTOKA, BBISIBJIEHHBIE TIPU pa3-
JIMYHBIX MaclITabax pacCMOTPEHUsI, OTHOCSITCS He K CYUIHOCTH IIpoTe-
KalOIIMX IMPUPOAHBIX TMPOILIECCOB — OHU BCErJa OJHU U T€ Xe, a K
CTeNeHU MoAPOOHOCTH YBUIEHHOIO U OCO3HAHHOTO.

[IpencraBneHust o croke BooGle U 00 0cOGEHHOCTIX ero GOpMu-
poBaHus B 6oJee KpYyIHBIX 6acceitHax ¥ Ha 6osiee 3HaYUTEIbHBIX Tep-
PUTOpHUSIX, COOTBETCTBYIOIUUX O0Jiee BHICOKMM YPOBHSIM paccMoTpe-
HUS, 4eM MUKPOMACIUTAOHbIM, CKIIaAbIBAIOTCS B Pe3y/bTATe POBeae-
HUS CJIEAYIOLUX BO3MOXHBIX IIPOLIEAYD:
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e reHepaJM3alliy, TUIIM3ALUKU, OCpENHEHUSI U 00001ueHus] uHGbOp-
Malliy, TOJYYeHHON Ha Ha3eMHON METeopOJOTrHYecKOi CeTH, a TaK-
e Ha IUIOLIAaaKaxX K MajlbiX BOLOCOOpax MUKPOMACIUTaOHOTO YPOBHS;

e 0GOOLIEHUS JaHHBIX HAOIIOAEHUI 32 CTOKOM B 3aMBIKAIOLIMX CTBO-
pax peYyHBIX 6ACCEMHOB ME30-, MAKPO- M MeramMacliTabHOro ypoBHEIi;

e [IPOBEJCHUS U CUCTEMATH3ALUHU TTOIAAHBIX IUCTAHIMOHHBIX Ha-
OMIONEHUI pa3HOTo MacluTaba 3a CHEXHBIM IOKPOBOM, TEMIIEpATy-
PO Y BAAXHOCTBIO ITOUBBI U JIPYTMMH MTOKA3ATEISIMU COCTOSIHUS ped-
HBIX DacceitHOB;

* UCIIOIb30BaHUSA CBEAEHUM 00 0canKax Mo pagapHbIM U CIIyTHHKO-
BBIM M3MEPEHUSM pPa3HOro Maciurada.

Me3somaciuraGHOMY «B3IJISIAY» HAa TY UM UHYIO TEPPUTOPUIO OT-
KpPBIBaIOTCSL OacceiiHbl Manblx peK. Eile pasnuyuMel 3jieMeHTapHbIE
BOAOCOOPBI, HO BOCIIPUHMMAIOTCS OHY YK€ KaK €AMHOe LieJioe. YceMaTt-
PUBAIOTCSI MECTHBIE OCOOEHHOCTH KIIMMATUYECKUX PA3NUYU, YTO 0C000
SIPKO IIPOSIBJIIETCS B FOPHBIX YCJIOBUSIX. BooO1ue B ropax, gaxe B 6ac-
ceitHax rurowansio 100 win 1000 kM2, MHOXECTBO 3JIEMEHTAPHBIX BO-
J10CcOOpOB pa3dpocaHo MO pPa3HBIM BBICOTHBIM U JIAHAIIA(DTHBIM 30-
HaM, YTO IPUBOAMT K PA3IUYUAM B CPOKAX U MPOIOJKUTEIbHOCTU
cHerotasiHus u ¢eHogornyeckux BausHuit. CKonp3siiee MpocTpaH-
CTBEHHOE OCpPEAHEHUE 3ASCh YK€ BO MHOIOM CIIaXUBaeT U peiabed, 1
JTaHIIHAaGTHYIO HEOAHOPOIHOCTh, M YBJIaXHEHHOCTh, HO €1l¢ BO MHO-
I'OM OTpaXaeT MeCTHbie OCOOEHHOCTH (POPMUPOBAHUS CTOKA.

JanpHeiuee yBeJIMueHe POCTPAHCTBEHHOTO MaciTaba pacCMOT-
peHUs MPOLIECCOB CTOKA MPUOOPETAET CMBICHA TOJBKO NPU COOTBET-
CTBYIOIIIEM M3MEHEHUU U BpeMeHHOro macuraba. [Ipu sToM 13 nons
3peHUs] THAPOJIOra UCYE3aloT JIOKIbHbIE OCOOEHHOCTH U JETalIH, a
COXpaHSIeTCS TOJIBKO CaMblii OO1IMIT (DOH MPOTEKAIOMIUX THAPOJIOrH-
4eCcKUX COOBITUI. OUYeBUAHO, YTO KPYITHOMACIUTAOHBIE KAPTUHBI (Hop-
MHUPOBaHUS CTOKa B OOJIbIION Mepe CBA3aHBI C 3aKOHOMEPHOCTIMU
IIPAPOJHON 30HATBHOCTHU.

MakpomacuitaOHbIi «B3[siA» BBIAESIET CpeAHUE peyHble Oacceii-
HBI, & MeraMaciuTabHblid COOTBETCTBYeT OONbIIMM OacceifHaM U I10-
3BOJISIET YCTAHOBUTD PA3INYMA B YCHAOBUSIX (POPMUPOBAHUS CTOKA MEXIY
MPUPOJHBIMHM 30HAMY, PABHUHAMM U FOPHBIMU CUCTEMaMH, YaCTIMU
KOHTHHEHTOB. 3/1eCh IIPEACTABJISIIOTCS BaXXHBIMM OCOOEHHOCTH PacIio-
JoxXeHus 6osbiux 6acceiitoB. Ecny 6onbLIMe pEKH TEKYT B MEPUINO-
HaJIbHOM HalpaBJIeHUM, TO KOHTPACTHl B YCIIOBMSIX (hOpMUPOBaHUS
CTOKa MEXNY pasNU4YHbIMU 4acTIMU 6acCEHHOB OOBIYHO ropasmgo 00-
JIee BeJIMKU, YEM €CJIM OHM TEKYT B LiupoTHOM. Tax, Hun, Muccucu-
i, Bonra, O6p, EHucelt nepecekarot Mo HECKOMBKO NPUPOIHBIX 30H,
YACTO C PE3KO Pas3IMYHBIMU YCJIOBUAMH GopMUpoBaHusa cToka. C apy-
roif CTOpOHBI rpOMaAHbIA OacCeH AMA30HKU, UCKIIIOYAsi BEPXOBbS
MapaHboHa U YKasiIM, TTOYTH LETUKOM HaXOJUTCS B 30HE TPOIIUYEC-
KOTI'o MOXIEBOro Jjieca, a 0acceitH peku Cparoro JlaBpeHTuss — B npe-
Jleyiax XBOMHOTO JIaBPEHTUICKOTO Jieca.
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Jpyroit BapuaHT NOTPSCAIONIMX KOHTPACTOB — TOPLl U PaBHUHLI B
OoJHOM OacceifHe. B HEKOTOPBIX OTHOIUEHUSIX — 3TO [IPOCTO Pa3HbIE
TUIPOJIOTUYECKHE MUPHL. SpKue mpuMephbl: o0beIMHEHHbIA DacceiiH
I'anra u Bpaxmamytpsl, Gacceitnnl pek MekoHra, AHU3bIIBAH, AMy-
napbu, Celpaapsu, Tapuma. s Tpex nociaefHux 00bEKTOB KOHTPacCT-
HOCTb NIOJYEPKUBAETCA IIYCTBIHHOCTBIO PABHMHHOM YyacTu 6acceiHOB.
HHTepecHo, 4TO BCe CeMb HA3BaHHbLIX PEYHBIX 0acCceliHOB CBA3aHBI C
BbICOYAiillieit B MUpe TOpHOM cuctemoit LieHTpanbHoit Asuu. JlocTtoii-
HBII [TpUMeEp Ha APYroM KOHTMHeHTE — P. OpUHOKO.

IToMUMO OOBIYHBIX AETEPMUHHPOBAHHBIX [IPOCTPAHCTBEHHEIX OCO-
OeHHOCTE, OMUCAHHBIX BhILIE, CYLIECTBYeT HaBOAMMAsi aTMochep-
HOW LMPKyJIAUMEN NPOCTPAHCTBEHHO-BPEMEHHAd CTOXaCTUYHOCTD, a
MOXeT ObITh AETEPMUHUPOBAHHASA XAOTHYHOCTh (VI MX pa3auyus He-
00X0IUMO POBEACHHE CIIELHabHBIX JOJITOBPEMEHHBIX UCCIEIOBAHUIA)
HEMPEePBIBHBIX MOJIEH CTOKA, a CJICIOBATENBHO, U IOJEH UX COOTBET-
CTBYIOIIMM 00pa3oM JUCKPETH3NPOBAHHEIX xapakTepucTuk. [Tockoms-
KY XaO0THY€eCKasi IMHAMUKA THAPOMETEOPOIOIMYECKHUX [IPOLIECCOB pas-
BUBAETCS B paMKaX ONPEIEIeHHON CTPYKTYPHI, TO JIIOOBIE IIPOSIBJCHUS
YIOPSIAOYEHHOCTH BHOMMO CJIeJyeT UCKAaTh B COOTBETCTBYIOLIEM (ha-
30BOM [IpOCTPAaHCTBE (KOOPAMHATE — PACXOOBl M IIEPEMEHHBIE COCTO-
SIHUST peYHBIX 0acCEHOB), a He NIPUBBIYHBIMU METOJAMM aHaIU3a
[IPOCTPAHCTBEHHBIX KOPPENSILIMOHHBIX (GYHKIIMIA.

HepaBHOBECHOCTh NMHAMUKHM IUIAHETAPHOM KJIMMATHYECKOU CH-
CTeMBI, 00JIaalolIeit CTOCOOHOCThIO HENIPEACKAa3yeMbIM 00pa3oM pe-
arupoBaTh Jaxe Ha cyiabble KojieOaHUs MPUXONa COJHEYHOU pamua-
uuu, oOycnoBNeHHblE U3MEHYMBOCTBIO 36MHOM OpOMTEI, TIPUBOIAT K
Xa0TUYECKUM (IYKTYalUUsIM M HEYCTOMYMBOCTAM B paclipeneaeHuu
OCaJIKOB Y TeMIIepaTyphl Ha BceX MAacLITAOHBIX ypoBHSIX. Bee 310 Haxo-
IUT CBOE HEMEMIEHHOe OTpaXeHue B npoiueccax GopMUpOBaHMS CTO-
Ka. IHTepecHO, YTO OCHOBHEIE 3aKOHOMEPHOCTH CTPOESHUS MPOCTPaH-
CTBEHHO-BPEMEHHBIX CTPYKTYD TOJIel MHTEHCUBHOCTH (POPMUPOBAHUA
CTOKA I10KA OCTAIOTCS HEU3BECTHBIMU.

Ha nytu peieHust 3Toit npo6iaeMbl CTOMT OOBEKTUBHOE IIPEIISAT-
CTBHE: CBENCHUSI O CTOKE CYIUECTBYIOT TOJbKO B BUAE BEIUYMH, OC-
PEAHEHHBIX MO ILIOIIAIH.

PeanbHble MONBITKY U3YYEHUST 3aKOHOMEPHOCTEN MPOCTPAHCTBEH-
HO-BPEMEHHBIX KOJIeOaHUI XapaKTEPUCTUK CTOKA 10 CUX IIOP OTHOCH-
JIUCH TOJIBKO K FOOBBIM 3HAYEHUAM CPEIHETO U IKCTPEMAJIBHOTO CTO-
Ka U [PY YCIIOBUU OTIEIEHHS IIPOCTPAHCTBEHHOI'O aHAIMU3a OT BpEMEH -
Horo. IIpocTpaHCTBEHHBIN aHAIU3 CBEACH K [IOCTPOEHUIO COOTBETCTBY-
IOIIMX KOPPEJSLMOHHBIX (DYHKUMHU 3THUX XapakTepuUCTUK. IIpu aTom
CJIe0BAIO Obl MMETH B BUAY Psl MOMEHTOB, KOTOpbIE 3aMaIdUBaIOTCSL:

® KJIACCUYECKUI KOPPEISIIIMOHHBINA aHAIU3 JIsI HEHOPMAJIbHBIX CIIy-
YaifHBIX BEJIMYMH BCErJla HENOJIHOLCHEH;

e peyHble OacceHBl UMEIOT pa3HbIe ILUTOLIAAU, a CIeN0BATENbHO, U
pasHble CTeNEHU IIPOCTPAHCTBEHHOIO OCPEAHEHUS BEJIMYUH CTOKA;
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e AHAJIU3 MPOBOAUTCS CPEACTBAMM, [IPUTOJHBIMU MCKIHOUYUTEIBHO
U CIYYaHHBIX ITOJIEH B YCIIOBUSIX OINPAaBABIBAEMOCTU TMITOTE3RI OHO-
POJHOCTHU Y U3OTPOITHOCTH.

TIosToMy He ciy4ailHO, 4TO KO3(DOUIMEHTH KOPPENsSLUN MEXILY
XapaKTepUCTUKAMU CTOKa IS BCEX BO3MOXHBIX [ap pe4HbIX Oacceil-
HOB KaK (PYHKIUU PACCTOSTHUI MeXIY LUEHTPAMH TSKECTH ITHX Oac-
CEMHOB Ha TEPPUTOPUSX B HECKOJIBKO COT TBHICAY KBAIPATHBIX KWJIO-
METPOB MMEIOT KOJOCCAIbHBIA «pacCeB» MOYTH BO BCEM IMAIA30HE
CBOMX BO3MOXHBIX 3HauyeHu: r> 0, a uHorma u r>-0,5. Takum obpa-
30M, B [IPUPOJE CYIIECTBYIOT pa3HOMACIITa0HbIC CTATUCTUYECKHUE 3a-
KOHOMEPHOCTH IMPOCTPAHCTBEHHOIO PAClpeAeNeHUs] XapaKTepUCTUK
CTOKa, HO BUAMMO COBCEM HE T€, KOTODPhIE IO HACTOSIIEIO BPEMEHU
OpUTH CHOPMYAUPOBAHBl HEKOTOPEIMU ATlOJIOTETAMHU CTOXAaCTUYECKOU
TUJIPOJIOTUH.

Bo3MoXxHO, cienyeT YIOMSHYTh O IONYJISIPHOM Cpelr HEKOTOPBIX
THAPOJIOTOB TAK HAa3bIBAEMOU 3ProAMYEeCKOM THUITOTE3BI, 3aKJIH0Ya-
IOLLEHCA B TOM, YTO IPY HEKOTOPHIX YCIOBUSX NMPOCTPAHCTBEHHBIE U
BpEeMEHHBIE KPHUBBIC paclpelneyieHUs] XapaKTepUCTUK CTOKa IIPaKTH-
YeCKM JOJIKHBI COBmanarh. Maest mpoCTpaHCTBEHHOIO OObEIUHEHUS
pSIOB HAaBMIOAEHUH 32 CTOKOM B IpeAeiaxX HEKOTOPOM YCIOBHO OIHO-
POIHOI TEPPUTOPUU HANpSIMYIO CBSI3aHA C BTOH THIIOTE30il. 31ecCh,
OIHaKo, HabmogaeTcs Hekoe nporuBopeuyre. C oqHONU CTOPOHBI, IS
00OBEIMHEHYS PSIOB WIM JUISI TOCTPOECHUS KPUBBIX pacIIpele/IeHIUS Xa-
PaKTEPUCTHUK CTOKA IO JAHHBIM 3a OAUH FOJX, HO IO pa3HbIM Oacceii-
HaM pa3HbBIX pa3MepoB, 3TU NaHHBIE HEOOXOTUMO HOpMUpoBaTh. Ho ¢
JIpyroit — Bce MAHUMYJSILUM HEOOXOOUMBI IS OLEHKM IapaMeTpOB
KPUBBIX paclpele/ieHusI, UMEHHO TeX CaMBIX ITapaMeTpOB, C ITOMO-
UIbIO0 KOTOPBIX MOXET OBITH IPOBEIeHA OMeparus HopMupoBaHus. [1o
CYTH JieJia BCs «IIpobnemMa» MOXeT OBITh CBeIeHA K JOCTATOYHO IpaB-
JOTOA00OHOMY YTBEDXICHMIO: 3aKOH pACIpefeIeHUsT XapaKTEPUCTUK
CTOKa OJJMHAKOB AJIsI BpDEMEHHBIX U IPOCTPAHCTBEHHBIX PSAOB HabIIO-
neHuil. 3amaya Xe OLIEHKU MapaMeTPOB 3TOro 3aKOHA, €CTECTBEHHO
KpOMe TPaavLIMOHHONA BO3MOXHOCTH, [IPU 3TOM OCTAETCH OTKPBITOM.

2.1.11. /IpmKeHue BOJbI O PYCJIOBOi CeTH

Teuenue BOABI MO 0OPO3/1aM, PHITBUHAM, TAIbBEraM M pyciaam —
ABJICHME, 3aBepLUIaloLIee eANHbIN npoliecc opMupoBaHus ctoka. O4YeHb
TPYIHO BO BCEX JETAISX IPOCIETUTbh 33 OCOOEHHOCTSIMHU IBMKCHUS
BOJ Ha MX IMOCJEIHEM MYTH K 3aMbIKa0LEMY cTBOpY. CleayeT YUUTHI-
BaTh, YTO JBM)XEHHE MOJNOBOAMI M MABOJKOB BCErJa HepaBHOMEpPHOE
U HeyCTAHOBUBLLIEECS.

Cuutaercs OOIIENPUHATHIM, YTO U3 ONHOMEPHBIX MOJeJIel Haubo-
Jiee MOJHO YYUTHIBAET OCOOCHHOCTU HEYCTAHOBMBIIIETOCS NBUXEHUS
BOJBI B OTKPHITBIX pycilax cuctema ypaBHeHuit CeH-BenaHna:
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B1 oY vl g(sin(x—%—); @.1)
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8t+ ax ox 7 22

3nech ¢, x, H, V, 0. — COOTBETCTBEHHO BpeMs, PACCTOSIHUE IO CTPEX-~
HIO pycia, IIyOUHA, CpeIHAS 10 MONEPEUHOMY CEYEHUIO CKOPOCTh M0~
TOKAa U YToJ HaKJIOHA pycia; ¢ — OOKOBOM MPUTOK HA eJVUHULY JIWHB
pycna; C — koadpdpuuument [esu; 1 <B;<1,3 u 1,1 <B,<6 — ko3dh-
(bHULHMEHTH!, YIUTHIBAIOLLE HEPABHOMEPHOCTD PACIIPEEIEHUS CKOPO-
CTell 1o MONepeYHOMY CeUeHHIO ITOTOKA.

Ecou B ypaBHeHUH (2.1) ONYCTUTH UHEPLMOHHBIE YIEHB K HE YUU-
ThIBaTh OOKOBOH MPUTOK, TO OHO TpeBpalaercs B ypasHenue 1Hesu
V = CVJH sino, KOTOpoe BMECTE C YpaBHEHHEM Hepa3pbiBHOCTH (2.2)
COCTaBJISIET LLUPOKO HCIOJIB3YEMYIO MOJE]Ib KHHEMATUUYECKOH BOITHBI.
K coxanenuio, HeomnpeaeaeHHOCTY NIPU Ha3HAYCHUHM BEIUUMH KO3(D-
¢uuuenToB fB; U B,, TeopeTHyeckasd M MPaKTUYECKass HEMOJIHOLEH-
HoCcTbh Koa(dunuenra Illesu, oueBuaHas HEKBaJAPaTUYHOCTh 3aBUCH-
MOCTH CKOPOCTH OT YKJIOHA M IJTyOMHBI, 3aCTaBJSIOT [10J1araTh, YTO Ha
cmeny ypaBHeHusiM Illesu u Cen-BeHaHa IOMXHBI NpUATH HOBBIE
mozenu. Ho HacTositye nepCreKTUBEI MOABATCS TOJNBKO MOC/E LIMPO-
KOH cHCTEMaTU3alMK MX MMapaMeTpoB.

2.1.12. ConmyrcTBYIOmMEe SABJICHAS

MHorue pupoaHble IPOLIECCHI, CONYTCTBYIOKUE HOPMUPOBAHKUIO
CTOKA M TEYEHUIO BOIBI B peKax, OTHOCATCS K Pa3psily ONAaCHBIX HJIM
BPEIHBIX TUAPOJOTHUECKMX SBIEHM . DTO HABOMHEHUS, PA3HOTO pola
MPOPBLIBHBIE MABOAKY, 3PO3UsI MOUBbI, CEJEBble NMOTOKH, OMOM3HM U
MHOro€e Jpyroe.

Ecnu texyiiasg Boja Imo KakMM-JIM00 NpuYMHAM HE yMeLaeTcs B
pycCJjie, TO OHa BBIXOAUT U3 GEPETOB U 3aTOIUISIET OKPYKAOUIYIO TeppH-
TOpHIO. 31eCh TeUeHUe 3aMeUIsIeTCsl WM CTAHOBUTCS BOOGIIE HEBO3-
MOXHBIM, YTO CIOCOOCTBYET 3aCTAMBAHUIO BOAbI U ellle OOJIbLIEMY
3aToruieHH10. Cpen NpUYMH TAaKOM CUTYalLlMM MOFYT OBITH Ha3BaHBI
TpH:

o HCKJTIOYUTEIBHO GONBLION MPHUTOK BOIBl B PE3YJIbTaTE CTPEMHU-
TEIbHOTO CHErOTasHKMA MM OOWIbHBLIX TUBHEH B Oacceiine pexu;

e BETPOBOI HATOH BOJABI B YCTHEBBLIX 0OJACTSIX PEK;

e HEOXHIAaHHOE BOZHUKHOBEHUE IIPErpafbl TEUEHUIO peKU — 3aBa-
JIbl, OMOJI3HH, JIEASIHbIE TUIOTUHBI, 3aTOPbI U 3aKOPhI.

Upe3aMepHOe 3aTOIJICHUE TEPPUTOPUU HA3LIBAIOT HAGOOHeHueM.
CunpHbie HABOXHEHUs — 3TO Beeraa 6encteue. Haubosee cioxuo cy-
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JMTh O BO3MOXHBIX pa3dMepax HaBOAHEHUH, BRI3BAHHBIX TIEPBOM ITPU-
UMHOM. DTU pa3Mepbl BCErJa CBSI3aHBI C BETMUYMHONM MaKCUMAIbHBIX
$ACXOJ0B, HO JaIeKO He onHO3Ha4YHO. [lonHoe npeactaBnenue o6 uc-
TOUHMKE HABOIHEHMSI MOXET AaTb TOJBKO rujporpacd CToka.

st onpeneneHusa BO3MOXHBIX TUIOLIANEH U BbIACICHUSI KOHKPET-
HOW TePPUTOPHUHU 3ATOIVIEHHA HEOOXOOUMO UMETH UHGOPMAUUIO O
COOTHOUIEHMH PAacXOIOB U YPOBHEM BOABI IO [UIMHE PEKK U O B3aUMO-
1IeiCTBMHM PEYHOTO MOTOKA C OKPYXAIOUIEH MECTHOCTBIO IIPH TEX WK
AHBIX €ro YPOBHSX M CKOPOCTSIX. MHOro4ucaeHHbIE JIOKAIbHbIE 0CO-
GEeHHOCTH, OOBIYHO HE OTpaXKaeMble JaXe Ha KPyIMHOMacUITaOHbIX Kap-
TaX, BHOCAT CBOU KOPPEKTUBBI B OOILLYI0 KapTuHy. PeanbHoe mpen-
CTABJICHHUE O 30HAX 3aTOTUIEHUs TP HABOIHEHMSIX MOTYT IaTh, IoXa-
Ayi#, TOJIBKO a3p0O- U KOCMHUYECKHE CHUMKH.

Bropoit BapyaHT HAaBOJHEHHUS ONpeNeNnsieTCsl pacXoioM TpUTeKa-
IOLEN CBEPXY BOIBI M CTENEHBIO BETPOBOTO BO3IEHCTBHUS, 3aTPYIHSA-
IOLLETO BBIXOA 3TOM BOILBI B MOpPE WJIH 03€epo.

B cinyyae BO3HUKHOBEHMS IPUPONHOM IMJIOTUHEI ITPO0JIeMa COCTOUT
HE CTOJIKO B BBIICJIEHUH BO3MOXHOM 30HEI 3aTOIIEHUSI, YTO HE OYEHb
CJIOXHO, a B BBIACHEHUHU IIPOYHOCTH 3aBajia ¥ OLIEHKE CPOKOB M BEJK-
YUHBI BO3MOXHOTO MpopbiBa. KpyIHble NpOpbIBHBIE MMABOIKHU OTHO-
CATCSA K YMCIY CaMBbIX YXXACHBIX IPUPORAHBIX KaTacTpod.

Ceab — 5TO TOPHBIH MOTOK, COCTOSIINMI M3 CMECH BOABI M PHIXJIO-
00;10MOYHOM ropHOM nopoasl. ITIOTHOCTE cesleBRIX MOTOKOB KOjeO-
JeTcs B IIMPOKOM auanaszoHe — ot 1100 mo 2500 kr/m?. Hapsny c
TJIOTHOCTBIO TNOBEAEHUE CEJIEBOH MAacCChl OIpPENENsiIETCS €€ COCTaBOM
(OTHOCUTEIbHBIM OOBEMOM YACTHI PA3HBIX pa3MepoB). B 3aBUCHMOCTH
OT COCTaBa Y IUIOTHOCTU CEJIEBOM MacChl pa3IMyaloTCsl TPU TUIA Ce-
Jiefi: HAHOCOBOIHBIE, TPSI3EBbIE U IPA3eKaMeHHBbIE.

CeneBbie MOTOKM MOAPOOHO paccMaTPUBAIOTCS B roapasi. 6.5.

Onoazenv — 3TO SABIICHUE CMELICHUST BHU3 TI0 CKJIOHY MacChl PbIX-
JIOM TOpHO¥ MOPOABI IO BIUSHUEM TPaBUTALMOHHBIX cWI. O6GBIYHO
ONpeensolyIo Pojib B GOPMUPOBAHMU ONOJI3HEN UrpaeT OOBOXHE-
Hue moponsl. OMoJI3HEBBIH MPOIECC BO MHOIOM CXOIEH CO CABUIO-
BBIM CE€JIEBBIM IPOLECCOM, HO IPU HEM COXPAHSIETCS MOJHOCTLIO UITH
YaCTUYHO LIEJILHOCTh [1IEPEMENIAIOLIErocs MacCHBa MOPOAbl. Bo3aMox-
HO, KIMEHHO TO3TOMY 3TOT MACCHUB JaXe IOCNE ITOJHOK OCTAHOBKM
NPOAOJIKAIOT HAa3bIBATh «OION3HEM». OTHAKO TaK Ha3bIBAEMbI€ OITOJI-
3HU-TIOTOKH OT CEJIEBBIX YK€ HeOoTIUYUMBl. OTHOBpEMEHHOE Macco-
BOE BO3HUKHOBEHHUE OTOJIZHEH MOXET CIAYUUTHCS MPU CEHCMUUECKUX
vaapax.

O61umii nponecc 3po3uu (OH xe npoiecc HGOPMUPOBAHUS TBEPIOTO
CTOKa) IeNUTCS Ha ABa 3Tamna: 0acceiHOBBIN (IJIOAMHOI) U pycio-
BO¥ (inHeiHbli). [TepBbiii 3Tan cBsizaH ¢ NMOBEPXHOCTHBLIM CTOKOOODPa-
30BaHUEM, IPO3UOHHBIM PAa3MBIBOM IIOYB, CIATAlOLIMX MOBEPXHOCTh
BOIOCOOpA, M TIOCTYIUIEHMEM B DYCJIOBYIO CeTh MejiKo3eMa. Bropoit
3Tall — TPOLIECC B3aMMOJEIHCTBUS TOTOKA CYCIIEH3UM C PYCIOBBIM
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AJUTIOBUEM WIM MPOIIOBUEM. AKTUBHOCTb CKIIOHOBOM 3pO3UU OIpele-
JISIETCS MHTEHCUBHOCTBHIO TMOBEPXHOCTHOIO CTOKAa M MOJATIMBOCTHIO
MTOYBBI WJIM PHIXJIO FOPHOMA MOPOAbI Pa3MbIBY.

TecHO cBsA3aHbBI APYT C APYTOM MpoLECChl GOPMUPOBAHUS CTOKa U
MUpauuu 3a2pA3HAIOWUX 6euwjecms, TOCTYIAIOINIMX HAa MOBEPXHOCTh
peYHBIX 6acCeifHOB.

2.2. PeuHoii CTOK Ha mjiaHeTe 3emis

CpenHuil TOIOBOI BOIHBIN OajlaHC CyLIM HAlliel IUIaHEThl COCTaB-
naeT (OKpyIIeHHbIe HUMbPhI MO HEIOCTATOYHO IOJNHBIM M TOYHBIM
oLIeHKaM), MM: ocagku — 760, ucnapenue — 460 u crox — 300.

B cpennem B MUpOBOIi OK€aH U BHYTPUMATEPUKOBbIE GECCTOYHBIE
facceilHbl HENPEPHIBHO BJIMBAETCSI MOTOK BOABI C pacxodoM 1,36 MiH
M3/c u eute 90 ThIC. M3/C BOXBI MIOCTYMAET B TBEPAOM COCTOSIHUM (OT-
KaJIbIBaHME aiicGeproB ¥ cIyBaHME CHera C JIeASHBIX KYIIOJOB AHTap-
Kruapl ¥ [pennannuu B Mope). IIpuBonuMbIe 31eCh U HUXKE CBEICHUS
0 CTOKE C KOHTMHEHTOB H I10 OTAENbHBIM PEKaM TTOJYYEHEI B Pe3yJib-
TaTe mepecyeTa JaHHBIX O BOAHBIX pecypcax 3emuu [ 17, 30 ].

CyMmMapHBIi pacxol pek, Brnamawomux B CeBepHbIi JlenoBUTHIHM
okeaH, coctasisieT 136 Teic. M3/c (rumoc 20 Thic. — aiicbepru), B AT-
JIAHTHYeCKuiE — 641 Thic., B MHaumitickuit — 166 Thic., B Tuxuit —
389 Thic. 1 B FOXHBIN (0OBEAUHEHHBIE KpailHHE IOXHBIE YaCTH Tpex
MpebIIYIINX OKEAHOB, OMBIBAIOIIUX AHTapKTHay) — 70 ThIC. (B OC-
HOBHOM aiicoepru). Takum 00pa3oM, NMo pa3Hbie CTOPOHHI [J1aBHOTO
BOJOpa3/esia 3eMHOM CyHIM CTEKalOT BOAbI ¢ pacxomgamu 623 Teic. (Tu-
XOOKEaHCKHii CKIIOH) U 799 ThIC. M?/c (ATIaHTHYECKHMIT CKIIOH). Briag
OTHEJNIbHBIX KOHTMHEHTOB B MMPOBOI PEYHOU U «aiicOeproBhiii» CTOK
npeacTaBieH B Tabi. 2.1.

Tabnuua 2.1. BRiaa oTaeabHbIX KOHATHHEHTOB B MHPOBO# PeYHOM
H «aiicOeprosulit» CTOK

KoHTHeHT Pacxon Bogpl, ThIC. M3/c Croit cToka, MM
Espormna 92 276
Asus 428 311
Adpuka 133 139
CeBepHast AMepHKa 275 352
IOxHas AMepuka 383 680
ABCTpasiust 10 40
Oxeanust 66 1646 I
AHTapKTUAA 70 158

48



HHTepecHO, UTO cpemHuii MHOTOJIETHUH MOIYJ/Ib CTOKA CyLUM MUpPa
(6e3 AnrapkTunsl ¥ ['pennanaum) cocrasisieT 10 ji/c- kv

Oco0bl1if MHTEpEC MPEACTABNISIOT CO00I Pa3HOTo pola «YEMITUOHBI
CTOKa».

Hwxe npuBeneHbl Iuiowanu 6acceifHOB, CpeJHUE MHOTOJIETHHE
rOIOBBIE PAaCcXOIbl, MOAYJIM M CIOH CTOKA KpYNHEHIIHMX PEeK MHUpa
(tabn. 2.2) [30]. B criucke 15 pek ¢ pacxomamu 6oiee 10 Toic. M3/c. Ipu
€ro COCTABJIEHUH IIPUIIUIOCH CTOJKHYTBCS C YMO3PUTEIBHBIMU Dellie-
HUSIMM TIPH HEKOTOPBIX TUAporpadpuyeckux HeomnpeaeieHHocTssX. Ha-
MPUMED, CUUTATh JIM HEKYIO TEPPUTOPHUIO OMHUM GACCEHOM WU HET?
Oco0ble COXHOCTH CO3AAIOT SCTyapyuH, Kyla BIIagaioT Bpojae Obl pas-
Hbl€ DEKM, WU Xe JETbThl, 00ObeAUHSIOLIUE CTOK IBYX peK U Golee.
Takogwt Jla-1lnara c I1apanoii u YpyrBaem; benrannckas ieabpTa, CyM-
Mupymolas crok bpaxmanyrpel, Ianra 1 Merxust;, Yxyli3siH, JOBOJBHO
YCJIOBHO OOBbenuHsiomas GacceifHbl pek Cuuzgn, beinzsan u HdyHi-
35H; AMa30HKa CO CBOMM M3BEYHBIM BOIIPOCOM — BKIIIOYATh WM HE
BKJIIOYATh B ee 6acceitH peky TokantuHc? HekoTopele HeonpeaeneH-
HOCTH BHOCSIT HETOYHOCTH OLIEHOK PacXoIOB pa3HEIX peK. B pesysnbrare
YTOYHEHHST HEKOTOPBIX UMD MOXET U3MEHHUTHLCS UEPAPXUUECKMIA TTO-

Tabnupa 2.2. XapakTepuCTHKH KPYNHEHAIHMX (10 BeJIHIMHE CPeJHUX
MHOTOJIETHHX PACX0/I0B) PeK MHpa

Hasganue pexu é-;jc[é);[‘&a}f: Pacxo;g I\CIIT%:();ISB Croit cToxa,
TBIC. KM? BOmEL, M/C n/c- km? MM
AMazoHka 6920 219312 31,7 1000
DpaxmaryTpa 1750 44021 25,2 794
Konro 3500 41200 11,8 371
OpHHOKO 1000 32009 32,0 1010
YauussH (SIHU3kI) 1810 31788 17,6 554
ITapana — Ypyrsaii 3100 25703 8,3 262
EHuceit 2580 20347 7,9 249
Jlena 2490 17082 6,9 216
Muccucunu 2980 16322 5,5 173
MexkoHr 790 16 005 20,3 639
YKyL3sH 454 13640 30,0 947
O6b 2990 12804 43 135
AMyp 1860 11251 6,0 191
MakkeH3u 1780 10300 5,8 183
Cs. JIaBpeHTHS 1030 10142 9,8 311
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PSIIOK MEPEYUCTCHUST PEK U IaXE CaMO UX NPUCYTCTBUE WK OTCYT-
CTBME B JaHHOM crhucke. Hampumep, Henb3si yBEpEeHHO YTBEPXKIATh,
Kakas pexa 6osee MHOroBogHa — Opunoko uiun YanussaH, Muccucu-
1 uau MeKoHT.

TeM He MeHee JaXe YCIOBHBIA CITMCOK CTOKOBBIX [MTAaHTOB He-
00BIYaiTHO MHTEPECEH.

ITpu npoyux paBHBIX YCIOBM:X, 4eM OOJblUE TUIOLIALbL PEYHOIO
facceitHa WM BOOGIIE 1000 TEPPUTOPHH, TEM MEHEE 3HAUUTETbHEL
KosnebaHus rofloBOro CTOKa.

Jlna mepeuyrcAEHHBIX BbIIIE «CTOKOBBIX TMIAHTOB» KO3(POUUUEHT
BapyvalMU TOJIOBBIX BEIMYMH cToka Konebnercs ot 0,03 (Faur — bpax-
manytpa) a0 0,26 (Jla-Tinara), s oraensHbIX KOHTHHEHTOB OT 0,06
(CesepHast Amepuka) 1o 0,10 (Adpuka u Asctpanus ¢ OxeaHuei),
g nputoka B okeaHsl oT 0,04 (Arnantuyeckuit) no 0,11 (Tuxuit),
st cywn B LeaoM — 0,025, Ipusenennsie uudpbl CBUAETENLCTBYIOT
O TIpUOJU3UTEIILHOM TOCTOSIHCTBE INI00aJIbHOTO peyHoro croka. Ho
CTONb X€ OYEBWAHBI 3HAYUTENbHBIC IPOCTPAHCTBEHHO-BPEMEHHbIC
KOJieOaHUsI OISt FOA0BOrO CTOKA TEPPUTOPHH cyiin. OHHU TeM Oonblie
BBIPAXEHBI, YEM MEHBbILE MAaclITab pacCMOTPEeHHUS.

TIpenensHOl M3MEHYMBOCTBIO O0MagaeT MoOJie CTOKA, paccMaTpH-
BaeMoe C MUKPOMACIIITAOHBIX MTO3UIHUH, T. €. KOrHa OHO MpelCTaBNeHO
MHOXECTBOM BENMUMH TOJOBOTO CTOKA BCEX RNEMEHTAPHBIX BOAOCOO-
pPOB MHpa.

HexoTopple Yrojaky CyIIM OTMEYEHBbI KPAHHUMM IIPOSBACHUSIMH
MHTEHCUBHOCTH MPOLIeCCOB POPMUPOBAHUS CTOKa. M 31ech yxKe yMme-
CTHO BECTH pa3roBOp 00 3JIEMEHTAPHBIX U MaJIbIX BOAOCOOpaX.

B mexaypeube HuXHelt BpaxmanyTpsl ¥ Merxunl pacrnoyIOXeHO
mnato HIvmnonr. FOXHBIN KOPOTKHI CKIIOH €r0 KPYTO CIYCKaeTcs K
paBHUHE M U3BECTEH KaK caMoe JOXMIINBoe MecTo Ha 3emie. MMeH-
HO 3JIeCh PacIIOJIOXXEHO 3HAMEHUTOE cejeHue YepanyHIXU, Te Ha-
XOIUTCS METEeOopOJIOrHyecKasi CTaHLus, 3aduKcUpoBaBilast MaKCH-
MaJTbHBIE CYMMBI OCAJIKOB KaK 3a roJ, TAK U 3a MHOT'OJICTHUIM IEPUOL.
CpenHss rogosasi X CyMMa, IO pa3HbIM MCTOYHMKAM, 3J1€Ch COCTAB-
jsiet 11— 12 teIC. MM.

YepanyHIKM paclojioXeHO Ha HAKJIOHHOM OTPOre IUIATO, Kpy-
TBhIE I0KHBIE CKJIOHBI KOTOPOTO CINajaloT K paBHUHE, 4 BOCTOYHbIE U
3amanHble K ylledbsaM MajbiX pek Bapuo u boromanu M ux nputo-
KOB. MeCcTHOCTDb 37€eCh CKanucTas, OecriogHas, MovYTH JHIIeHHas
PACTUTEILHOCTH, HO TOJIBKO TaM, rae oywyeT spo3usi. CoBceM psi-
JIOM CKJIOHBI [TOKPBITHI I'YCTHIM JIeCOM. B 11ecTu KujioMeTpax K 1oro-
BOCTOKY OT YepanyHIXXU OOUH U3 MpPaBbIX IMPUTOKOB peKu Bapuo
o0Opa3syeT Bogonaa MascMau BeicoToit 351 M. Bo3MOXHO UMEHHO 3TOT
MaJjibiii BOAOCOOp € 3aMbIKAIOLMM CTBOPOM Ha BOAOIANE U SIBASIET-
CA «4eMIIMOHOM MMpa» IO CTOKY. '

MoxHo mosiaraTh, 4YTO CPEAHUI TOJOBOM CTOK MaJIBIX BOOOTOKOB
okpecTtHocTeit YepanyHaxu coctaisieT 6onee 10— 11 ThiC. MM, a B

50



OT/AEJIbHBIE IO/Ibl 3HAYMTEJILHO MpeBbIlaeT 3Ty 1udpy. Tak, B 1856 r.
rOI0BOM CTOK BUAMMO JOCTHUI BEJIMYMHBI 22 ThiC. MM. Ha3BaHHbIe Lud-
pbl 0OTOOpaXaT MAaKCUMaJIbHBIE BO3MOXHOCTH MPUPOALI 11O HhopMu-
pPOBAHMIO CTOKa.

Bo3MOXHbIE «CONMepHUKW» YepanyHIxu, KOTOpbIE HE IIOMAJU B
MOJie 3PEHUSI METEOPOJIOTOB, MOTYT HAaXOOUTHCS, IOMUMO ero 6mau-
XalIMX OKPecTHOCTel, rae-uubyas Ha Beicorax 1 000— 1400 M 10x-
HBIX CKJIOHOB 1wiato Ilwutonr Ha npotsikenunu 200—250 kM ot bac-
ceifHa peku Byru (xpeber Typa) Ha 3anane no GacceitHa peku JIyOxa
Ha BOCTOKe. B 4yacTHOCTM, €CTh CBEAECHHUS O TOM, YTO I1aJlbMa NEPBEH-
CTBa MPUHAMIEKUT BOBCe He YepamyHIKU, a ero 3amnagHoMy COCeny
(15 xM) Maycannpamy.

Cpeny npyrux pailOHOB MUpPa, OTMEUEHHBIX BBIAAIOIINMCI CTOKOM
Ha MaJIbIX BOZOCOOpax, MOTYT ObITh Ha3BaHbL:

* 3allalHbIA M J0ro-3anaaHblil CKIOHBI ByJIKaHa KamepyH;

e 3aMajHbIe CKJIIOHBI OMpMaHCKUX XpeOTOB ApakaH-Moma (PakxaiiH)
u Tenaccepum (TaHuHTaliM), OOpallleHHBIE COOTBETCTBEHHO K DeH-
faJIbCKOMY 3JIMBY U AHJIAMaHCKOMY MOpIO;

* HaBEeTpeHHBIe CKIIOHBI 3ananHeix ['aT Ha noixyoctpoBe MHIOCTaH,
Ha4YyUHAsA OT paifoHa ropsl MaxabaselBap ¥ gajiee Ha 1or Baojip Mana-
Dapckoro Gepera;

« KapnamonoBssl ropsl (Kpapans) B Tannanne u Kammnyumu;

e ceBepHBIe OTporu xpeOra Llpiraomans Ha ocTpoBe TaitBaHb;

e ocTpoB Petonpon B MnauitckoMm okzarie M octpoB Kayau (a Bos-
MOXHO U Bce I'apaiiu) B Tuxom;

o Tuxookeanckuii CkioH 3anagHoit Kopannbseprl B pailoHe KOTyM-
6uiickoro ropona bysHaBeHTypa.

Cynast mo o6MIMIo BOIBI Ha BRICOYAMIIIEM B MUPE BOAOMANE AHXEND,
HE3HAYUTENBHON Iouaau 1aro AysH-Ternyu, OrpaHMYeHHOIo CO
BCEX CTOPOH 0ojee 4eM KWJIOMETPOBBIMU OOpBIBAMM, U NpeAonarae-
MBIM KJIMMAaTUYECKUM YCJIOBUSM BHEIIHEro Kpas ['BUAHCKOIo Haro-
pb MOXHO ceiaTb UHTEPECHOE MPEANOIOXEHHE O MaJIOM BOJOCOOpe
pexu YypyH KaK O CBOETrO pojia YHUKAIBHOM CTOKOBOM YEMITUOHE.

CylLIecTBYIOT Ha IUTaHETe M TEPPUTOPUM, TAE CTOK IMPAKTHYECKHU
He opmupyetcs. Cpenu HUX, B MEPBYIO OYepenb, MOTYT ObITh Ha3Ba-~
Hbl HanboJIee 3aCylUTMBBIE YYaCTKU MycThIHM Caxapsl:

« JIuBuMiicKasi MyCcThIHS, 0CO00 CypoBasi U MpayHasi;

e Deliad, NPUMBIKAIOIIMA K HEl ¢ 3anana;

* FOJIbIE MJIOCKKE paBHUHLI, TaHe3pydT — 3ammagHee MaccuBa Axar-
rap u TeHepe — BOCTOYHEE ILIaTO AMD;

o Tumukesipr, MecyaHasi paBHUHA C TPYINONA 0a3UCOB K IOTY OT
rmnato Tagemaur.

Hpyrue He MeHee OE3BOAHBIC PailOHbl — 3TO OeperoBble paBHUHEBL
U Mpearopbst AHAMUACKUX XpeOTOB HA OTPOMHOM PACCTOSIHMM MEXIy
nycteiHIMU Ceuypa u Atakama (5—28° 10.11.) B [lepy u Ui, a
Take TypdaHckast BaaguHa u nosuoca npearopuit KyHeayHs ¢ npu-
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neraouieil yacTpio TapuMCKOM paBHMHBL ¢ SnMIeHTpoM y UepueHa B
IleHTpanbHON A3uu.

Eire oauH BUI CTOKOBBIX YEMITHOHOB — 3TO MECTa 0CO00 KPYITHO-
ro COCPeIOTOYEHHOrO BbIX0/a Ha TIOBEPXHOCTb MOA3EMHbBIX BOJ. 31ECh
Ha3BaHbBl YETHIpE TAKUX BBIIAIOUIMXCST UCTOYHUKA:

e Mupnirta B AGXa3uu y nogHoxuss b3plbckoro xpeOTa, pacxon 10
200 M3/c;

« JltoTa Ha AnpuatudeckoM nobepexne YepHOropuu B ropax, npu-
mbikarolux Kk Koropckoit 6yxte, pacxon no 170 m3/c;

o Box1103 y MOIHOXUSI OMHOUMEHHOTO TIATO B 22 KM BOCTOYHEE
ABuHboHa BO ®paHuuu, pacxox n1o 110 M3/c;

o KpacHblit KJII0Y Ha JIEeBOM CKJIOHE JOJHHBI p. YBI pacxol 10
110 mM3/c. D10, BULMMO, OMUH U3 KPYITHEHIIUX B POCCUU MCTOYHUKOB.

2.3. CToK ¥ 4YejoBeK

2.3.1. O6mue nojsoxeHAS

Boma m Xxu3Hp Ha 3emiie HepasaeanMbl. MHTepec K BoJe BO3HUK
BMeCTe C MosiBjieHreM 4yesoBeka. M HeT mig Hero 6ojiee BaXHBIX Be-
HIECTB, YeM Boxa ¥ Bo3nyX. Ho npecHasi Boga — 3TO MMEHHO TO XU~
KO€ BEIIECTBO, O CTOKE KOTOPOro M UAET peyb.

Hcropusa 4enoBeYeCKHX IUBWIM3ALMI TECHO CBI3aHA C peKaMu,
Ha Oeperax KOTOPBHIX OHM BO3HHUKAJIU, TOPXKECTBOBAJIM, TEpIIeaU Oel-
creust U ymupanu. 3to Hwi, Hopnan, Turp u Epdpar, XyaHxs u
Anuseiuzsy, Boara u JInenp, KepyneH, Peith u Cena, ua u I'anr,
Hpasanu u MekoHr u ap. Korna 3Bydar Ha3BaHMA 3TUX H JIPYTHX peK,
TO BCEM SICHO, CyHb0a KaKuX HapOJOB C HUMHU CBsI3aHAa.

JIronu noJib30BaNMCh BOAOH U peKaMU CHavana 6e3 0CoObIX pacCyX-
JeHUii, 3aTeM 00Jiee OCMBICIIEHHO, 3aTEM ITOSIBWIICH YK€ HEMCCsKae-
MBIl O CUX I10p MHTEPEC K MPUIMHAM, OCOOEHHOCTSIM M 3aKOHOMEP-
HoCcTsIM (OpMUpPOBaHUS CTOKA. 1103TOMY ecTecTBEHHO, YTO U COBpe-
MEHHOE Y€JIOBEYECTBO UCIIONB3YET PEYHOM CTOK, 3alMALLIAETCS OT HETO,
BKJIIOYAET €r0 B CHUCTEMY CBOMX OCHOBHBIX XU3HEHHBIX LEHHOCTEN,
M3y4aeT ero, CTapaercss Ha HEro BO31eHCTBOBATh.

2.3.2. Cucrema HaOxoaeHmii 32 0CaAZKAMH ¥ CTOKOM

Ecnu cyuiecTByeT Takoe HpUPOAHOE SIBJIeHME, KAK TIOBEPXHOCT-
HBIH CTOK, KOTOpPOE UTpaeT BaxHeiilllee 3HaYeHUE B XXU3HU YeJIOBe-
Ka (XOTsl MOCAEIHUIN HE BCerma 3TO OTYETIMBO CO3HAET), TO eCTe-
CTBEHHO CO3JaHME CUCTEMBI HaGMI0aeHUI 3a 3TUM siBieHneM. CeThb
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rMAPOJOrMYECKHUX CTaHIUi, BEAyLUUX TUIPOMETPUYECKHE HabIo0e-
HUS 32 BOOHBIM PEXHUMOM peK U 03ep, HeoOXoAMMa KaK UIsl XO3s1ii-
CTBEHHOM JESATEIbHOCTH YejJOBEUECTBA, TaK U IJI PA3BUTHUS FHAPO-
JIOTUYECKON Hayku — DyHIaMeHTaJIbHOM U NMPUKIIAIHOM. B 6onbiinH-
CTB€ CTpaH OPraHM30BaHbI CIIEIHAJbHBIE CIYXOBl — THAPOJIOruye-
CKHE, THAPOMETEOPOJIOTUYECKUE WIM HOCHIIUME APYTMEe Ha3BaHMS.
Bcero Ha MOBEPXHOCTH 3eMHOM CyIUU IIoOajbHAasA TUIPOJIOrUYe-
cKas ceTh HAaCUUTHIBaeT 64 THIC. CTAHIUM, Ha KOTOPHIX BEAYTCS Ha-
OJNIOICHUS 32 YPOBHSIMM M pacxogaMu pek, u 194 Teic. CTaHUMIA,
U3MEPSIOIINX KOJIUYECTBO OCaJKOB. BooOllle BhIIageHUE OCaIKOB
4acTO GPOPMATBHO MPUUYKUCIISIOT K METEOPOJIOTHYECKUM SIBJIEHUSM,
M 3TO TaK, OTHAKO ISI MPo6JIEMBbl CTOKA OHO SIBISIETCS BO MHOTOM
ONpenesaolM, 60 OTKPBIBAET HA3EMHYIO YacTh TUAPOJIOTHYECKO-
ro LUKJia.

HcKmoynTebHO BaXHa U1 pa3BUTHS TMIPOJIOTMM Manas THMIpPO-
JIOTHYECKas CETh, COCTOSILAS M3 BOIHO-0AIAHCOBBIX CTAHIUI U Pa3HO-
ro poja 6acceHOB — HMCCJIeNOBATENbCKUX, PENPE3EHTATUBHBIX, SKC-
MepUMEHTANLHEIX. UMeHHO Ha 3TUX 00beKTaxX MPOBOASITCS ITOAPOOHBIE
M BCECTOPOHHME HAOJIONEHHUS, CTOJIb HEOOXOAUMBIE JUIS MOCTPOEHU
TeOpUH (GOPMUPOBAHUS CTOKA.

2.3.3. Ucnoan3oBanue cTOKa H MpodJieMa BOAHBIX PEeCypcoB

Ecnu ¢ mo3uiuit yrTunurapusMa 1moJjiaratb, YTO «BOTHBIE PECYPCHI»
€CThb BOABI CYIIHM, KOTOpPbiE B NMPUHIHUIIE MOTYT OBITH MCIOJIB30BAHbI
YeJIOBEKOM JUISI CBOMX HOTPeOHOCTE#, TO THAPOJIOTUYECKH — 3TO 3a-
MAachl BOASI B TBEPIOM U XXHUAKOM COCTOSTHUU (32 MCKITIOUEHUEM XUMU-
YecKM M (DM3MYECKHU CBSI3aHHOM) B peyHOM OacceilHe MM Ha Moot
TePPUTOPUY B KaXKIbIi1 NTaHHBI MOMEHT BpeMeHU. KonnyecTBo U Ka-
YeCTBO BOAHBIX PECYPCOB HEIPEPHIBHO U3MEHSIOTCS BO BPEMEHH U IIPO-
cTpaHcTBe. BomHbie pecypchl MOTYT OBITh:

* 3aMEHUMBIMM WJIM HE3aMEHUMBIMY;

¢ BO30OHOBISEMBIMY WJIM HEBO30OHOBJISIEMBIMMU;

¢ TIPUFOAHBIMHY WJIM HEIIPUTOIHBIMU;

¢ HCIONb3YEMbIMU MUY HEUCIIOIH3YEMBIMH.

IIpencrasneHHble ONpeneICHUs OYeBUIHBI, HO HEKOTOpHIE TPeOy-
0T IMTOSICHEH M. 3aMEHMMBIMH BOIHBIE PECYPCHI MOTYT OBITh TOJIEKO B
IUTaHE MX SHEPreTUYeCKOro M TPaHCHOPTHOTO UCMNoib3oBaHusa. K He-
BO30GHOBJISIEMBIM pecypcaM CJieflyeT OTHECTH BOJABI HUXHHUX SIPYCOB
HaCBILIEHHON 30HbI, MEPTBBIX 00BEMOB ITTYOOKHX 03€p, JIETHUKOB, Ha
BOCCTaHOBJIEHHE KOTOPBIX XOJDKHBI OBITh 3aTPAuCHBl OTPE3KH BpeMe-
HU, MHOTOKPATHO MpeBbILIalole rogoBoil. O6beM BO30GHOBISIEMBIX
BOIHBIX PECYPCOB OMNpEAeNseT BEJIMUMHA CPEAHET0 rOJOBOTO CTOKA.
HenpurogHocte Box MOXeT OBITH CIEACTBUEM IUIOXOTO MX KavyecTBa
(3aCONEHHOCTH, 3arpA3HEHHOCTH).
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Boponons3oBanue MOXeT ObITh 0€3BO3BPAaTHBIM M BO3BPATHBIM.
B mocienHeM ciydyae OHO MOXET OCYILECTBIAATHCS C UBMEHEHUEM WIH
0e3 U3MEHEHMsI KayecTBa BOAbl. Pa3iMyaloT HECKOJIbKO HalpaBiIeHUH
MCITONTb30BaHUs BOJHBIX PECYPCOB:

¢ KOMMYHaJILHO-OBITOBOE;

¢ TIPOMBILIIEHHOE;

e CEJIbCKOXO035HCTBEHHOE (B TOM YUCIE UPPUTALMOHHOE);

¢ IHEPreTHYEeCKOe;

¢ TPAHCITOPTHOE;

¢ peKpeallMoHHOe (B TOM YMCJIe TYyPUCTHYECKOE).

HHorna B NOHSTHE «BOAHBIE pECYPChI» He BKJIIOYAIOT 3a1achl Baru
B MOYBE, OT KOTOPBIX LIEJUKOM 3aBUCUT 3D HEKTUBHOCTD 3eMIJIEIENNA,
4TO, BMIMMO, HEBEPHO.

Y, HaKOHEel, WCTOAb30BaHME BOIHBIX PECYPCOB MOXET OBITb pa-
IIMOHANBHBIM, U HA000pOT. PalMoHaIbHOCTL B JaHHOM Ciy4ae CO-
CTOMT B MHHHUMU3ALMU HAaHECCHHUS yiliepOa MpUpoIe, BOAHBIM OODbEK-
TaM, XO3SMCTBY, (PU3UYECKOMY U JYXOBHOMY COCTOSHUIO UEJIOBEKa.
K coxanenuro, XX B. HEOZHOKPAaTHO OTMEYEH AOPOTOCTOAIIMMHY Me-~
POMPUATHAMHM, KOTOpPSLIE B KOHIIE KOHIIOB MPUBOAWIM UMEHHO K Ta-
KOMY YLLepOy.

B nHacrosiuiee BpeMsi BOAHbIE PECYPCHI IJIAHETHI, MPUTOJHbIE AJISI
MCNOJABb30BAHHUS!, YMEHLLIAIOTCS (B OCHOBHOM H3-3a 3arpsi3HEHMS), a
NoTpeOHOCTH B BoJE, HA0GOPOT, Bo3pacTaeT. B reyenue XX B. rinobanb-
HOE BOJIOITOJIB30BAHME YBEIUYMIOCEH IIPUOAU3UTENBHO B CEMb Pa3, 4Te
B IBa C JIMIHMAM pa3a NpeBhilIaeT TeMIbI POCTa HaceleHus.. B 1o xe
BpeMSI J10JIsI IOGAIBHOrO CTOKA Ha AylUYy HaceJIeHUss MUPa HEYKIOHHO
cHuxaercsa: B 1970 r. oHa cocrasuia 12900 M3 B rox Ha 0HOIO yeio-
Beka, a B 1995 r. — yxe Toibko 7 600. BexnuuHbl Bogo3abopa ¥ BOLO-
noTpedaeHuUs NpeaCcTaBpIeHbl B Ta0m. 2.3.

IIpusenennbie B Ta0:1. 2.3 UG Pl CBUACTEILCTBYIOT O OOJIBILION TOJTe
HENpPOU3BOIUTENILHOTO PACXOJOBAaHUS BOIKI.

MOXHO yTBEepXAaTh, YTO IJIaHeTa 3emiisf, Ha KOTOPO¥ MBI XU-
BeM, — MUP MCTOLUAIOIIMXCS 3a11acoB BoAbl. M BOMHBIE pecypChl 3TOTO
MUpPA TOKHB HE TOJIBKO UCIIONb30BaThCsI, HO M OBITb COXpAaHEHHI IS
OyAyLIUX ITOKOJIEHUIA.

Tadonuua 2.3. CospemMennas CTPYKTYpa BoA03a0opa u norpedienus
B Pa3jHYHbIX OTPACIAX

Otpacnp Bonosa6op, % TlotpeGnenue, %
CeIbCKOE XO3SIHCTBO 70,1 93,4
TIpOMBILLIEHHOCTD 20,0 3,8
T'oponckoe X03sicTBO 9,9 2,7
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2.3.4. AHTpONOreHHbIe BO3JECHCTBUS HA CTOK

CylLIeCTBYIOT IO MEHBIIIEH Mepe ABa OCHOBHBIX IYTH BIUSHUS ye-
JIOBEKA Ha CTOK. DTO OKazaHMe BO3ACHCTBUS HA KJIMUMAT U MOTOAdy, C
OJIHOM CTOPOHBI, U Ha NMPUPOJHEBIE JaHAWAPTH KaK Ha CTOKOGOpMU-
pylolIMe KOMIUIEKCHI, ¢ Ipyroit. 'opbko co3HasaTb, yTo Homo sapiens
XX B. gaxe ¥ He MNBITAICS OGAYMAHHO M C 0/1aroil LENbIO 0Ka3aThb
BJIMSIHUE Ha CTOK, MCITONb3ysl 00a 3TH KaHana. HampoTtus, OH nocro-
SHHO JeHCTBOBa SKOOBI B O0lIeUeNIOBEYECKHX MHTepecax, He 3aly-
MbIBasICh O TOM, 4TO TBOPHUT. ITOCAECTBUA X€e st IIpUPOABE BOOOLUE U
JUISI CTOKA B YACTHOCTM OKA3IMCh IPAHIMO3HBIMMU.

Ha cmeny npuponHbiM naHauadTaM NpULILIM aHTPOIIOTe HHEIE, 10~
CTUTLLIHE CBOEro KpalHEro BOIUIOLUEHMS B COBPEMEHHBIX ropojax u
meranonucax. Achanbr, 6€TOH, CTEKJIO, METAJLJI, IUVIACTUK — BCE 3TH
HeNpeMeHHbIe aTpuOyThl ypOaHM3aLUH TaK WIM MHAYE OKA3BIBAIOT CBOE
cnenndpuiecKoe BIUAHUE HAa popMUpoBaHUe cToka. [opona kak co-
BEPHIEHHO 0COOBIe CTOKO(POPMUPYIOLLIME KOMILIEKCHI TIPH TIPOUMX paB-
HBIX YCIIOBMSIX XapaKTEepPU3YIOTCSI TOBBILLIEHHBIM CTOKOM W TNOHMXKEH-
HBbIM UcITapeHueM. brictpoMy cOpocy TUBHEBBIX M TAJIBIX BOJ C FOPOI-
CKHX TePPUTOPUI CIIOCOBCTBYET CUCTEMA KAHATM3ALMH.

BHe ropoaos ObLiM BBIpYOJIEHBI KOPEHHBIE JIeca, Ha UX MeCTe TI0-
SIBUJIMCB Jieca BTOPUYHBIE, NacTOM1IA U noist. Bbuti BenaxaHsl CTENU.
{Ipu 3TOM MHOTHME IOMNYTHBIE LenecooOpasHble U HEOOXOAUMBIE JIeii-
CTBUSI UTHOpUpOBaMCh. [lepBble ruaposoruyeckue oObeKTH IOBEepX-
HOCTH CYILH, IPUHECEHHBIE B XepTBY OOJC3HCHHbBIM SIBACHUAM LIHBU-
JIU3aLUK, — 3TO OacCeiHbl U pycyia MajbIX peK. «Kakue oHH OBUIH, U
YTO C HUMU CTaIO0!..» — TAaKOBO SMOLIMOHATIBHOE CYXIEHUEe MUJLIU-
OHOB JIIOJIEH, e11i¢ He MOJIHOCTHIO MOTEPSIBLIMX CBSI3b C npuponoii. U3-
MeHeHue Ha Bompocbopax M Oeperax peK BOZHO-(DU3NYECKUX CBOICTB
[TIOYB NpM 3arpsA3HEHUHU, JErpajaluu, TpPaMOOBKE M BBITANIThIBAHUU
NOCJEAHUX IIPUBEJIO K UCYE3HOBEHUIO POJHUKOB, OOMEIICHHUIO DeK,
cMeHe 6eperoBoi pacTUTEIBHOCTH, TMbean 00bliiei YaCTH XXUBOTHO-
ro mupa. Ha cpenrue v Ooblive peKu pacpoCTpaHsSIeTCs BCe CKa3aH-
HOE UISI MJIBIX PEK, HO 3TO BO3AeHCTBUE Oojiee MHTErPAIbHO U MeHee
3aMETHO Ha IJIas.

B paccmarpuBaeMoOM IJ1aHe B TMAPOJIOTUM ObLIA BhIZE/IeHa npobiie-
Ma BJIMSIHUSI Ha CTOK XO3S1IIICTBEeHHOU NESITENbHOCTUA. DTa npobieMa,
HMelolast 60110 TPUHUMIHATEHOE M NPUKIAAHOE 3HaUeHUE, OObIY-~
HO peluanach cnocodOM «BOCCTaHOBJIEHUS» CTOKA IO JaHHBIM Ha0NII0-
JNeHU#’ CrielManbHO BBIIECIEHHBIX ISl 9TOro 0acceitHOB-WHANKATOPOR
¥ [0 HEKOTOPHIM YIPOLIEHHBIM BOAHO-0aJJAHCOBLIM MOZAEIAM, 4HC-
JIoBbIEe KOX(DPUUIMEHTHI KOTOPbIX OLICHMBAJIKCH 10 JaHHBIM HaOI101e~
HUIT 3a IepuO, TIPUHSTBIA €CTeCTBEHHbBIM.

BTtopoe, BHayase HEOCO3HAHHOE, BO3NEUCTBHME YesioBeKa Ha NMpU-
pONy MOCTENEHHO NPUBOIUT K III00ILHOMY U3MEHEeHUIO KiiuMaTa. Mme-
€TCSl B BUJY aHTPOMOTeHHBINA BKJIAX B YBEJIMYEHUE NMAPHUKOBOIO 3¢-
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(exTa B pe3yiabTaTe BhIOpoca B aTMOChEpY YIJIEKMCIIOrO U IPYIMX ra-
30B B OCHOBHOM B Pe3y/IbTaTe CXXMIaHUS UCKOMAaeMOoro Toruea. [o-
0anpbHOE MOTEIICHUE M, KaK CJIeJCTBME, JIOKAJIbHbIE CHUCTEMaTHue-
CKME€ KJIMMaTHYECKHE OTKJIOHEHMS MOTYT OKa3aTb pelIaollee BIIUS-
HME Ha OCaIKM U CTOK. IIporHo3MpoBaHME BO3MOXHBIX U3MEHEHHWH
KIMMaTa ¥ TUAPOJOTMYECKMX ITOCISICTBHI 9TOro (hakTa 1noka coxpa-
HseT OOJbLIYIO CTENEHb HeonpeaeJeHHocTH. He nokasaH u cam akr
BBIPAXEHHOTO MOTEIUICHUS.

OueHKM peaKUMHU TPOLECCOB CTOKA HAa aHTPOIIOT€HHbIE U3MEHE-
HUS KJIMMATa B COOTBETCTBHU C NPEIANOIaraeMbIMYA WM NIPOTHO3UPY-
e€MBIMHU 110 KJIIMMATUYECKUM MOAEISAM CIeHapUsIMU OOBIYHO OCYLE-
CTBJISLTUCH ITO BOTHO-0ATaHCOBBIM YPAaBHEHUSM WM KOPPENSIUMOHHBIM
3aBHCUMOCTSAM CTOKa OT OCAJIKOB U TeMIIepaTypbl Bo3ayxa (C He OYeHb
MPAaBOMOYHOM 3KCTPANOJIALHUEN STUX 3aBUCUMOCTEN B U3MEHSIOLINX-
¢Sl YCIIOBMSIX).

MeTtoponoruuecky 060j1ee HaIeXKHBIM U NMEPCIIEKTUBHEBIM [IOIX0I0M
K OTHOBPEMEHHOMY peuieHUI0 0O6euX Ha3BaHHBIX 3324 IIPEeICTaB/IseT-
Cs pacrpele/ieHHOe MaTeMaTH4YeCKOe MOAEIUPOBAHUE C YETKUM IO-
CTYJHPOBAHUEM KOJMYECTBEHHBIX U3MEHEHUI KIMMATUYECKUX BEIU-
YUH M NapaMeTpPoB JaHAIIA(hTOB.

I'naBHbIM HeraTUBHBIN PE3yNILTAT AaHTPOIOTEHHOIO BO3ACHCTBUS HA
CTOK — ero 3arpsizHenue. C ruapoOTMYCCKO TOUYKM 3PEHUS Cylle-
CTBYIOT JiBa ITPYMHIMITHAIBHO PAa3JIMYHBIX BAPUAHTA IPOLECCOB 3arpsi3-
HEHMSA CTOKa — 0acCEeilHOBBIM U PYCIOBOM.

IlepBEIit BapHaHT CBSI3aH C OCEHAaHHMEM M BBINAJACHUEM 3aTrpA3HS-
IOLIMX BEIHECTB M3 aTMocGephl Ha MOBEPXHOCTh PEYHBIX OacCceilHOB.
HanbHeiiiasg cynpba 3THX BeLIECTB TECHO CBSI3aHa ¢ IpoleccoM ¢op-
MHPOBAHMS CTOKA. B 3aBUCHMOCTH OT MacllITab0B TEPPUTOPUH, OXBa-
YEHHOH JaHHBIM BMJIOM 3arpsi3HEHMS], OHO MOXET OBITh K1acCH(pUIIA~
POBAHO KaK DIOOATHHOE, PETMOHANIBHOE U JIOKAILHOE.

[Tocne nomamaHus 3arpss3HUTENS HA ITOBEPXHOCTh BOAOCOOpa Mpo-
UCXOIMT €r0 paclipelesieHue MeXIy HOCUTENISIMU 3arps3HeHus, IriaB-
HEWMIIUMM U3 KOTOPBIX SIBJISIIOTCS] BOJA U MOYBa. B manbHei1eM 3arpss-
HUTENb U €ro IMPOU3BOIHbBIE IPUCYTCTBYIOT B MpEAeIax peyHoro Gac-
Cei{Ha B CJIEAYIOIIMX aCCOLMALMSIX: B OMOLIEHO3¢e (M30MPaTeIbHO B pa3-
JIMYHBIX BUAAX), B [IOYBEHHOM BELECTBE, B MIOYBEHHBIX, ITOA3EMHBIX,
03¢pHbIX, DOJIOTHBIX ¥ TEKYYMX BOAAX, B JOHHBIX OTJIOXEHMSIX PEK U
BOJOEMOB, B PHIXJIOO0JIOMOUYHBIX OTIOXEHUSX KOHYCOB U TONeil BhI-
Hoca. BpeMmsi «xpaHeHUs» 3arpsI3HUTENS, OTBEYAIOIEe ero JUHAMUY-
HOCTH, K0Je0JIeTCS B CaMbIX IIIMPOKMX Mpeaeaax — OT YaCOB IO MHO-
TUX JIET U JAaXe CTOJETUH.

Crenyetr UMeTh B BUAY IBa BUIA 3arpsI3HEHUS, Pa3IMYaIOLIMECS 10
(opMe B3aMMOOTHOIUEHMS BOABl M 3arpA3HHUTENS (PaCTBOPMMBIA M
HEpPAaCTBOPUMBIH 3arpsI3HUTENH). PacTBOpUMBIil 3arpsA3HUTENL BMECTE
C BOIOH MPOHMKAET B NOUBY. HacTh ero ancopOupyeTCsl TOYBEHHBIMHU
yacTULIAMU. MeXny KOHUEHTpAllMeid pacTBOpa U aACOpPOIIMOHHBIMU

56



BO3MOXHOCTSAMU ITOYBbI CYIIECTBYET OINpPENeIeHHOE COOTHOILLEHUE.
KpuBas, oroOpaxaloluasi TaKoe COOTHOLUEHHE, HOCUT Ha3BaHUE U30-
TepMbl ancopOuuu. Eciiu He GyeT HOBBIX MOCTYIUICHUIA 3arpsA3HUTENS,
TO B IIpoliecce HH(MIBTPALIMM TATOH U JOXAEBOM BOIbI OH ITOCTENEH-
HO OYIEeT BBIMBIT U3 MOYBHI M MOCTYNMUT B ITOA3€MHbBIE BOIBI, IE W
OymeT npeGhiBaTh, OCTENEHHO UCTOLIASCH, ONpeeieHHOe BpeMs. Yya-
CTHE TIOA3EMHBIX BOJ B TIEPEHOCE PACTBOPUMOIO 3arpsi3HUTENS pacTs-
[MBAET MPOLECC 3arPSI3HEHUS U MOCIEAYIOIIEH pecTaBpaliuii Ha I0J-
rMe IEeCSITWIETHS M CTOJIETHS.

Cynp0a HepaCTBOPHMMOTO 3arpsA3HUTEIISI HEPa3pLIBHO CBA3aHa C 3pOo-
34eil MOYBBI, M €r0 CMbIB BMECTE C MOYBEHHBIMY YACTULIAMU BO3MO-
KeH TOJIBKO NMpU (POPMUPOBAHUHU MOBEPXHOCTHOIO CTOKA.

Bropoit BapuaHT mpouecca 3arpsa3HeHust 6ojiee MpoCT: 3arpsi3HU-
TeJlb COpachiBAETCA HEMOCPEACTBEHHO B PYCJIOBYIO CETh WIU I10MIAJaeT
TyAa B PE3yJIbTaTe KaKUX-JIUOO0 MIPOUCIIECTBHI WIH TIPH TEXHUYECKUX
KaTacTpodax.



FTTABA 3

G®OPMUPOBAHUE CTOKA U TMHAMUKA BOJBI |
B PEUHOM BACCEMHE

3.1. IIpodaema

dopMHUpOBaHUE CTOKA — CJIOXHBII MHOrO(aKkTOpHEIi npouecc. OH
CKJIa[bIBAETC M3 OOJIBLUIOrO HUCAA YACTHBIX MPOLECCOB, PEryaupye-
MBIX MIPAMBIMHU K OOPATHLIMY CBA3AMU U TOKANU30BAHHBIX B FPAHULIAX
peunoro 6acceitia. IlocnenHuii BOCIPUHHUMAET, TlepepacipelenserT,
AKKYyMYJUpYyeT, pacCEUBAET M HAIIpaBJIsIeT MOTOKH BellecTsa (OCaaKH,
CTOK, HCIapeHue) U dHepruu (paIUMalMOHHBIM U KOHBEKTUBHBIN Ter-
JIOOOMEH), MPUXOISIIMX U3BHE W TyAa Xe yxomsiuux. [loaromy non
nporieccoM GOPMHUPOBAHUS CTOKA CIENyeT IOHUMATh HE TONBKO He-
MOCPEACTBEHHOE MOSABNIeHHE BOJBI, CIIOCOOHON K JaibHeMlleMy cre-
KaHMIO, a BECh KOMIUIEKC OMpeleIeHHON IPYIIbl YaCTHBIX IPOLeC-
COB, KOTOpBIE BCE BMECTE COCTABJISIIOT Ha3€MHYIO YacThb THAPOJIOrH-
YECKOTO LMKJIIA (KPYroBOpPOTa BOAK! B IIPUPOIE).

TIpencraBuM cebGe peasibHBIN pedHOil OGacceilH ¢ ero peixbedoM M
JnaHamadTaMy, OpoHIaeMBId TOXISIMU M 3aCBIaeMbIil CHEroM, BOC-
NPUHYUMAIOIUI TOTOKM CONTHEYHO pagualuy U KOHTAKTUPYIOIIHIA C
BO3IYIUHEIM OKEAHOM — C €ro BeTpaMu, OOMaYHOCTHIO, TEIUIOM U
xononoM. TIpouCXOIUT B3aUMOAEHCTBUE METEOPONOTHYECKUX MIONEH C
MOACTUIAIONIEN TIOBEPXHOCTHIO B BUIIE CBOETO pOIJAa MO3aMKH, CJIO-
KEHHON TUCKPETHBIMU JaHAWADTHHIMUA 00pa30BaHUSIMU.

PeyHoit GacceifH co cBoMMM oporpadueif, rTOpHbBIMH TOPOJAMH,
MOA3eMHBIMY BOAAMU, MOUBEHHBIM Y PACTUTEbHBIM TOKPOBAMM, THA-
porpaduyecKkoil ceTblo, BOJOEMAMM M OOBEKTaMU, CO3JAHHBIMM Ye-
JIOBEKOM, B OTHOLIEHUM NONANAIOIICH B €ro Mpeaebl BOALI BBIIIOIHSI -
€T NBOHMHYIO (PYHKIHIO: C OJHOH CTOPOHBI, OH Hapsiny C ITOronoi
OTIpefensieT COOTHOLICHWE MEXAY OCAAKAMH, CTOKOM U HCHapeHueM
(BONHBIN OasaHc), ¢ APYrodl — OCYILECTBIISIET MepepaciipenesieHue
CTOKa BO BpeMeHH (TpaHC(opMaiusi).

Crok 0OBIYHO ecTeCTBEHHEIM 00pa3oM MOIpas3fessiioT Ha TAIbIA U
noxnesoil. PopMUpOBaHHE BTOPOrO U3 HUX — OTHOCHUTEJILHO Goee
CTPEMUTENBHO U OypHO NMPOTEKAIOIIUA HpoLecc, YeM MmepBoro. Bax-
HBIM sBJISieTCSE TOT (hakT, yTo 00a BUAA CTOKA B3aMMOAEHCTBYIOT U
JIOTIOJTHSIIOT Apyr Apyra. Ho Tonpko B npupone. B TpaguliMOHHOM rua-
pPOJIOTUM OHH, YBBI, pPa3aejeHbl C Hayajla U JO KOHIIA.

Crenyet pa3auyath €lle ABa BUIAA CTOKA — MOBEPXHOCTHBII 1 MO~
3eMHbId. [Tocnennuii, B cBOIO ouepenb, MOXET ObITh MOApa3jiesied Ha
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HECKOJIBKO KaTeropuil B 3aBUCUMOCTHU OT TJIyOMHbBI HPOHUKHOBEHMS
TAJIBIX M JOXIEBBIX BOI B TOJILY ITOYBBLI M TOPHBIX MOPOL (SIPYCHOCTb
[10JI3¢MHOTO CTOKa), a CIeNOBaTe/bHO, MO CTENEHM HX 3aperyjimpo-
BAHHOCTH.

BakeH BOMpPOC O COOTHOIIEHWM MOBEPXHOCTHOIO U NMOA3EMHOTO
TUIIOB CTOKOOOpa3oBaHus. [lepsbie U3BECTHBIE TEOPUH CTOKA, OCHO-
BaHHbIE Ha HENOCPEACTBEHHbIX HAOMIOACHMSAX, CBA3aHBI C MMOCTYJa-
TOM O MMOBEPXHOCTHOM CTeKaHMHU. OTKIOHEHHMS OT 3TOr0 IPUBBIYHO-
ro npasuia OOBIYHO PACIEHUBAIUCH KaK UCKIIOYUTEIbHBIE. ITTpubau-
3UTEABHO B 9TO Xe€ BpeMs CTaj0 NONYAAPHBIM OTpUIIAHME CaMOi
BO3MOXHOCTH (pOPMUPOBAHMS T1aBOIKOB IPYHTOBLIM CTOKOM. [TombiTKa
J0Ka3aTeNbCTBAa HUYTOXHOCTH MAKCUMAJILHOTO MOIYJ/IS MOA3€MHOTO
cToKa Obla OCHOBaHa Ha CpaBHEHUU K03 duumneHTOB QUIBTPaLMHU
CO CKOPOCTSIMU ITOBEPXHOCTHOrO CcTeKaHusl. B meilcTBUTEIBHOCTU B
MecTax (OpMHPOBaHUS OBICTPOro IPYHTOBOIO CTOKA PA3BMTA T'yCTast
MOA3eMHAas JIPEHaXHAas CETh, B KOTOPOH CKOPOCTH TeYeHMS HOXIe-
BbIX M TaJIbIX BOX MOIYT OBITh JIMIIL HAa MOPSAOK HUXE [MOBEPXHO-
CTHBIX.

3aTeM MasgTHHUK KayHyJicid B 00paTHYIO CTOPOHY, M ceifyac MOXHO
BCTPETUTH B JIMTEPATYPE HE TOJBKO IO TMAPOJOTHHM, HO M IO CMEX-~
HBIM JUCUUIUIMHAM YTBEPXKIECHUS O AOCTATOYHO HE3HAYUTEIbHOM POJIU
KJIACCHYECKOTO NMOBEPXHOCTHOIO CTOKA.

TToBepXHOCTHOMY U MOA3EMHOMY THHaM (GOPMUPOBAHUS CTOKA CO-
OTBETCTBYIOT U [1Ba BUAa IIaBOAKOBOTO cToka. IlaBoaku, cpopMupo-
BaHHbIE MTOBEPXHOCTHBIM CTOKOM, XapaKTepU3YyIOTCsl 60jiee BHICOKU -
MU MakKCUMAaJIbHBIMHU MOAYJIAMH CTOKA, KPAaTKOBPEMEHHOCTBIO MPO-
XOXIIECHUS, Pe3KON peakilMedl Ha M3MEHEHHUsS WHTEHCHBHOCTH ITOX-
151, YTO CTAHOBUTCS 0CO0O0 3aMETHBIM C YMEHBILIEHHEM IUTOILANH BOIO-
cbopa.

JoxXaeBble U Tajble BOABI, IPOCOYUBIUUECS CKBO3b HOUBEHHO-
TPYHTOBYIO TOJIILY Y PaHO WM TO3JHO JOCTUTIUME PyCia, OTHOCST
K Pa3MYHBIM KATETOPUSIM MOA3EMHOTO CTOKA. [IyTH M BpeMs MUTI-
pauMM TAaKUX BOJ 3aBUCAT OT CTPYKTYPHI MOYB U FOPHEIX [OPOI U
MOTYT OBITh CAMbIMHU Da3MYHBIMU. Ecnu BpeMs OT Hayaja BblIage-
HUSA JOXKIS Ha MOBEPXHOCTh BOIOCOOpa 10 MOMEHTA BHIKJIIMHUBAHUSA
BOIBI B PYCJIOBYIO C€Th HE HACTOJBKO BEJIMKO, UTOOB! OT/EJIbHAS Ia-
BOIKOBasi BOJIHA MOTEPsJa CBOI0 MHAWBUAYAJIBHOCTb, MOXHO FOBO-
PUTH O OBICTPOM I'PYHTOBOM cTOKe. OH BCEraa 3HauuTeNbHO Gonee
3aperyarupoBaH, YeM TOBEPXHOCTHBIM, U OIpeesieHHe «ObICTPhIN»
NpPU3BAHO OTTEHUTH €r0 OTJINYWE OT MOMUIMHHO MOA3EMHOIr0 CTOKA.
OueBUOHO, UTO pe3Kas TPaHMIIa MEXAY BCEMU TPEMS BHAAMHU CTOKa
OTCYTCTBYET.

O6a Bua NaBOAKOBOIO CTOKA (TIOBEPXHOCTHBIN U OBICTPHBIi IPYyH-
TOBEIH) LIMPOKO pPACIpOCTpaHeHBI B ropax M Ha paBHUHAX M, KaK
MpaBWJIO, B Mpeaeiax KaxIoro peyHoro 6acceitHa COBMECTHO IIPUHU-
MAIOT YYacTUe B IIUTAHHUM PYCJIOBOM CETH.
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Teneppb nepeyucauM YaCTHBIE IIPOLIECCHI, KOTOPbIE COCTABIAIOT KOM- |
MJIeKC ABACHUN, Ha3piBacMbiii (POPMUPOBAHUEM CTOKA.

1. ITpouecchl ¥ SIBICHUS Ha IMTOBEPXHOCTM bacceiiHa.

1.1. Brinamenue ocankoB. Mx ¢pa3zoBoE COCTOAHUE ONPEALASIET pa3~"
JIMYKe B cyabOe BOABI B HAYAJIBLHBINA I1EPUOJ UCTOPUHU ee NPEeObIBaHUS |
B IIpeenax peyHoro 6acceitHa.

1.2. O6Men TerUI0BO#l 3Heprueil MOBEpXHOCTH OacceilHa ¢ aTMo-
chepoil ¥ KOCMHUECKUM MPOCTPAHCTBOM. :

1.3. TlepexBaT AOXIAEBLIX Karlelb PAaCTUTEIbHBIM NOXpoBoM. CHer,
3aIepXKAaBIINICS Ha KPOHAaxX IepeBbeB, OCOOEHHO XBOHHBIX, — BENHU- |
KOJIEMMHOE 3pENHUIIe, HO THMAPOJIOTMYECKM DTO BPEMEHHOE SIBIEHUE: |
OUYEHb CKOPO BETEP M CONHLE COPOCST €ro BHU3. '

1.4. PopmupoBanKe CHEXXHOTO MOKPOBA. OTOT KOMILIEKCHBIH IIPO-
Llecc 0ToOpaxaeTcsi U3BMEHEHMEM YEThIpeX €ro IepPeMEHHBIX COCTOSA~
HUS — TOJILUMHBI, TUIOTHOCTH, COOTHOILUEHMUS KOJIMYECTBA «KUIKON»
W «TBEPION» BOIBI U TeMIIEpaTypPHL.

1.5. CHeroTastHMe ¥ pa3pylieHUe CHEXXHOTO MOKPOBa.

1.6. BomooTnaya 13 cHera. :

1.7. Undunvrpauns v GopMupOBaHUE NOBEPXHOCTHOIO CTOKA, SIB-
JAIOUIMECS] COBMECTHO OJHUM U3 CaMbIX BaXHBIX YACTHBIX IIPOLECCOB
paccMaTPUBAEMOro KOMIUIEKCa; B OTHOLICHUY CYAbOBI BOAKI, TONafa-
I01Iei Ha TOBepPXHOCTh BOA0OCOOpa, BHICTYNAIOT B POJIM Ipolecca-ae- -
nurens [25].

1.8. 3azepxaHue YaCTH MOBEPXHOCTHOTO CTOKA B GECCTOYHBIX OTPH-
uarensHbIX hopMax MUKpopeaseda CKIOHOB.

1.9. Hopycnosast TpaHchopMaImsa NOBEPXHOCTHOTO CTOKA BCIEHCTBHE
HaKOIUICHHUS] U CTEKaHUS BOIbI HAa MMOBEPXHOCTH CKJIOHOB.

2. ITpouiecchl U sABJIEHUS B TIOYBE M NPUNOBEPXHOCTHOM TOJILIE TOP-
HOH NOpO.HbI.

2.1. JuHaMuKa TeTUIOBOI HEPryM.

2.2. IuHaMuKa MOYBEHHBIX BOI — OIMH M3 BAXKHEHIIMX M CIIOX-
HEMIIMX TPOLIECCOB, CKIAABIBAIONIMINCS U3 3aepXXaHusI BOJIbI B TOJI-
1lie TIOYBBI U PEroJIinTa, e PacxXOJOBaHUS HA UcnapeHye u GopMHUpO-
BaHME MOYBEHHOTO M IMOA3EMHOro cToka [23, 24, 26].

2.3. Ucnapenue (6€3BO3BpAaTHBIE TOTEPU CTOKA).

2.4. TTon3emHBIH CTOK U €ro JOpycaoBas TpaHchopMalys, CKaski-
BaOLJASICS B paclpeleeHUH MOCIEAHEro Mo IpycaM IeOJOrHYeCcKuX
CTPYKTYP NPHUIIOBEPXHOCTHOMU TONUIK 3eMHO¥M KOpHI B IIpeliesiax pey-
Horo OacceifHa M IOCNEAYIOIEH DPa3HOCKOPOCTHOM pasrpy3KH HOI-
36MHEBIX EMKOCTEM B PYCIOBYIO CETh.

3. PyciioBas TpaHchopMalus ¥ TPAHCISALMA B 3aMbIKAIOIIMIA CTBOD
BOMBI, MOMagamlieil B ruaporpaMyecKyio ceTh peyHoro 6acceifHa,
KOTOpHIE 3aKJII0Yal0TC B NepepacnpeneieHuu 3Toi BOAbI BO Bpe-
MECHH.

4. CTOK BOZABI B 3aMBIKAIOILIEM CTBOPE — UTOT B3aMMOAEHCTBHUS pac-
CMOTPEHHOI0 KOMIUIEKCA MPOLIECCOB.
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3.2. Du3nyecKue CBOMCTBA BOJIBI, JbJa, CHEra, MOYBLI,
PEroJUTA M TOPHBIX NOPOX

3.2.1. Bona, nen H CKajibHbIE ropHbIE NOPOADI

ITox coBMECTHBIM BAMSHHEM MOCTYIUIEHHS BOABI ¥ TEIUIOBOM 3HEP-
Iy CTIIOCOOHOCTh PEeYHOro OacceiHa BOCHPUHUMATh, YIEPXMBATh U
OTHABaTh BOJY HEIIPEPLIBHO MeHAETCS. JJMHaMKKa BIaXXHOCTHU U da3o-
Bble IIEPEXOABI ONpPENesTIOT OONBLIYI0O U3MEHYHUBOCTh (PU3UUECKUX
CBOMCTB CHera, I0YB ¥ IOpPHBIX Hopoa. M3BecTHO IOBOJIBHO MHOTO
SMITUPUYECKNX (HOPMYJI, YIAUHBIX U HEYTAYHBIX, JJISI BHIYUCIICHUS He-
KOTOPBIX M3 3THUX CBOMCTB.

IlepeyucieHHbIe B 3arojJOBKE 3TOr0 MAJICHBKOTO IOApa3aena MpH-
pPOIHBIE BEIECTBA MOTYT OBITh YCJIOBHO BBHIAEIEHBI KAK HE MEHSIOLIHE
cBou ¢usnyeckue cpoiicTsa. Jlem v cKanpHbie (MOHOJUTHBIE) ITOPOIBI
B MaCCHBE WIH X KPYMHbIe OOTOMKH TakKKe HMEIOT MOPUCTOCTh, HMHOT-
Ja M3MEHSIIOLUYIOCS B JOBOJBHO IMMPOKUX Tpeaenax. Jisa MHTPY3UB-
HBIX ¥ MeTaMopduyeckux nopoa oHa oopryHo Huxe 0,01. opucrocts
ITy3bIpYaThIX 0a3aMbTOB HOXOAUT 10 0,25, B TO BpeMsI KaK MacCCHUBHBIX
o6b1yHO He npesbiiiaer 0,06. HekoTtopsie pa3HOBUAHOCTH M3BECTHS-
KOB U JOJIOMUTOB MMEIOT O4Y€Hb BBICOKYIO Iopucrocth: 0,35—0,45.
OnHako, KakK IMpaBWIo, 3Ta MOPUCTOCTb SIBJISIETCS] 3aKPBITOIl U MOYTU
HEIOCTYIHOI IS MPOHUKHOBEHUS B Hee Biard. IToaToMy Oyaem yciaoB-
HO, B paMKaX HalllUX FMAPOJIOTMYECKUX 330a4, CUATATh, YTO IS JIbJa
M CKaJbHBIX TPYHTOB IIOPHUCTOCTh PaBHA HYIIO, B OTPAHUYMMCS] IIPHU-
BEICHUEM OCPEIHEHHBIX MOKa3aTenei.

Bona u nex: wiotHocts 1000 u 920 xr/m3; yaenbHasd TEIIOEMKOCTh
4190 u 2090 Ix/(xr- °C); koaduumeHT teruonpoBoaHoctd 0,58 u
2,22 Br/(m - °C); yaeibHas TeIUIOTa IUaBneHus (3aMep3anus) 334 - 104
Jx/Kr; ynensHas TeIiota napoodpasopanus (KoHaeHcanuu) 248 - 104
Jx/Kr.

B 1abx. 3.1 npuBeneHb! IIOTHOCTH Y JBA ITABHBIX TEIUIO(MU3UIECKUX
MOKAa3aTesIsl HEKOTOPBIX BaXKHEHMIIIMX TUIMOB CKAJNBHBIX I0POI, KOTO-

Ta6nuua 3.1. XapakKTepucTHKH HEKOTOPBIX CKAJbHBIX HOPO,

VYaenvHas Koopummenr
TopHas Tun ropHoOit ITnotHOCTD, remnoeMKocTs. | TETVIOTIPOBOM-
mopona 1TOpOABL Kr/M3 ey HOCTH,
Ax/0-"C) | w70y
I'panut W3BepxeHHast 2650 670 3,5
WHTPY3UBHAS
Huoput To xe 2820 630 2,5
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Oxonvarnue maoéa. 3.1

v Kosbopuuuent
TopHnas Tun ropHoit TineTHOCTS, Temlf;];:g;_b TEeT10MPOBOL -
3 i
rnopoaa MOPOIBE KT/M Tix/(xr - °C) B:/(E;T-Iz ’C)
Bazansr W3BepxeHHas 2960 840 2,5
s dysuBHas
Huna6as To xe 2900 710 2,4
Tueiic MeTraMopduue- 2650 750 32
cKasg
Cnunucteiit | To xe 2650 750 2,3
craHely
M3Bectrak | OcapouHas 2720 850 3,4
Hosmomur To xe 2850 920 4,0
Tecyannk » 2650 940 4,5

PbIE MTOCYUTAEM HE USMCHAKUIMMHUCA OT COCTOAHUSA ITOroAbl, KakK 3TO
AMEET MECTO JIJIA MOYB WIK CKOIUIEHUH 0010MOYHBIX Iopoa.

3.2.2. MHoroga3Has AUCNEPCHAA Cpeaa ¥ ee Temwlopu3nIecKne
CBOMCTBA

IMon nucnepcHol cpenoit 6yjieM NOHUMAaTh IPUPOIHbIE CMECH TBED-
IbIX YaCTHL] pa3HbIX Pa3MEPOB, KECTKO HE CBA3aHHBIX APYT C APYIOM.
Bonee ob6iuee nonstue — MHorodasHas nucnepcHas cpeaa. st Hac —
9TO CHer, MoYyBa, OPraHMYECKUE TOPU3OHTHI, OOJIOMOYHAS TOpHast
[opoja.

OneMeHTaMi AMCIIEPCHOM cpellbl TakXKe SIBISIOTCS «IIOYBEHHAs
T1asMa» U «peroyiuT», TEPMUHBI, OOBIYHO MAJIOYIIOTPEOUTENILHEIE B
ruaponorun. [oyBeHHast 1U1a3Ma — aKTHBHas 4acTh MOYBLI, MUHE-
PaJIbHBIA M OpraHuYecKuii MaTepuan KOJUIOUIHBIX pa3MepoOB; NMPOTH-
BOITOCTAB/SIETCS IOYBEHHOMY CKENETY.

Peronut — o0uwmit TepMuH, UCTIONB3YEMBIH JUTS 0003HAYEHMS BCex
MOBEPXHOCTHBIX PHIXJIBIX 00pa30BaHMIA JII0OOTO IIPOUCXOXKICHUS U BECh-
Ma pa3HOTO XapakTepa. B mpuHuuIe nousa — 3to toxe peronut. OqHa-
KO OyeM NPUMEHSTh 3TOT TEPMHH, BHIIEISASA M3 HETO IMTOYBHI KaK J10-
CTaTOYHO crenuduueckme oO6pa3oBaHMsl, BOSHUKIIHUE 101 BO3NEICTBHU -
€M XKMBOTHBIX Y PACTUTEIBHBIX OPTAaHU3MOB 1 UMEIOLME PETOJIUT MU-
HepaJIbHOTO NMPOMCXOXIEHUS B KauecTBe cyberpaTa. [ToaToMy manbiie
B TeKCTe OYAYT UCIIONIB30BaThC CIOBOCOYETAHUSA «TOYBA U PETOIUT»
WU «I10YBa-PETrOIUT».
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B3aumoaeicTBrEe ROXAEBBIX U TANbIX BOJ C MOYBEHHO-PACTHTEND-
HBIM OKPOBOM M PETOJIMTOM JIEXUT B OCHOBE MHOTO(aKTOPHOTO MPo-
iiecca, KOTOPbIi Mbl HasbiBaeM (OpMHpOBaHMEM CTOKa. «IfoyBa —
CBOEro pojia MOCPETHUK MEXIY KIUMATHYECKUMHU U TUIPONIOTHYECKU-
mu sBiaexusMu» (M. U. JIbBoBuy, 1986), moatoMy He CIy4ailHO MOSB-
JIEHHE TaKMX HAYYHBIX OTBETBJICHMWI, KaK MOYBEHHAas MIPOJIOTUS U
ruapodU3UKa Moys.

Cpeny HeoOXOAMMBIX CBOMCTB IIPUPOIHBIX AUCIEPCHBIX CPEX NPHU
TUIPOJIOTMYECKUX MCCIICIOBAHUSIX U MOAEJIMPOBAHUM BaXHbl Clely-
IOLIIME:

e 001Me (hu3nYecKHe — IUIOTHOCTh BELIECTBA, IIJIOTHOCTh B €CTE-
CTBEHHOM 3aJIeTraHuH, MIOPUCTOCTD;

e BOIHO-PU3MYECKUEe — JOJsSI CBA3aHHOM BJlarM, MakCUMasIbHasi
BOAOYIEPXHBAIOIIAs CIIOCOOHOCTh, KOIDPUIHMEHT PUIbTPALINY;

o TeIoGU3NYECKe — YACNbHAasI TEMJIOEMKOCTh, KOIDGUIIUEHT
TETJIOMPOBOAHOCTH

Yiaeannas TemnoeMkocTb. i MHorodasHolt IMCHEpPCHON cpembl
3HaHUE OTHOCUTEJLHOrO 00beMa, 3aHUMaeMOro 06IOMKaMH U YaCTH-
LIAMU TOPHOM MOpOnbI, MOYBEHHON IUIa3MOM, OPraHUYECKUM Bellle-
CTBOM, BOJOH MJIU JILAOM U BO3IYXOM, ITO3BOJISIET BEIUMCIIUTD €€ OOBEM-
HY10 TEIIOEMKOCTh

c=pp(l-&)+ppu;

c=pp(l-g)+ p'p*u’,
Toe p, p°, p* — yAeAbHAd TEIUIOEMKOCTh I'OPHOM [OPOABI WM MMO-
YBEHHOIO BEILECTBA, BOOLI M JbAA; P, p°, p* — IUIOTHOCTh TEX XKe
3JIEMEHTOB AMCHEPCHOM CPeNbl; €, ¥°, U* — TOPUCTOCTH U OOBbEMHAas
BJIAXKHOCTh («KHIKAs» M «TBepHasl» BOJA) MOYBHI WMJIM PHIXIO06]0-
MOYHOM MOPOJHIL.

ITapaMeTpsl p ¥ p NEPBBIX WICHOB MPUBEACHHLIX YPABHEHUIH MO-
I'VT OBITH B CBOIO OYEPEIb OIpenesieHbl KaK CPeHUE B3BELUIEHHBIE Be-
JIMYMHBI U3 BKJIANIOB TIOCTOSTHHBIX (B OTJIMYME OT BOAbI WIH JbAA) 3Ne-
MEHTOB cHCTeMBI (Tabn. 3.2).

Ta6nuna 3.2. IIOTHOCTD U yAeJbHAS TEIJIOEMKOCTb NOYBEHHDLIX dhpakumit

MH!{epaHI:(l)I::g dbpaxuun 0, KT/AE », Ik/(kr- °C)
[Mecku 2660 780
Cynecu 2700 830
CyrMHKH 2710 840
Innuet 2740 880
ITouBeHHast opraHuka 1300 1930
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Jns 00beMHOI TEIIOEMKOCTU CHETAa UMEEM BbIpaXEHUE

C = p*P*(l _Ec) = P‘YZ,

rie € — MOPUCTOCTh CHEra; Y, — IUIOTHOCTb TBEpHAOU (a3bl CYXOro
CHera.

EnuHMua o6beMHOR TertoeMkocTu cHera B CU: JIx/(m3- °C).

Koagpunuent Teronposoanocta. KoadPHimeHT TEILIONPOBOIHO-
CTM MHOTO(a3HOMN TUCIIEPCHOM Cpe/ibl YK€ HE MOXET ObITh ONpeAcieH
Kak CpelHss B3BeLUEHHAasi BEIMYHMHA U3 BKJIAJOB OTAENbHBIX ¢a3, Io-
I0OHO TOMY, KaK 3TO ObUIO CHEIaHO IS Mpeabiayled XapaKTepUCTH-
k. ITocTpouM ISl €r0 BBIYUCIIEHHUS MPOCTEHIIYI0 WHTEPIIONSIIUOH-
HYIO MOJEJb.

PaccMoTpuM cHavajta KpaliH1e BApUAHTHI TEIIONPOBOSAILENR MHO-
roha3Hoi CUCTEMBHI.

Bapuanm 1. CucteMa COCTOMT TOJBKO M3 TBEPAON U ra3000pa3HoOM
(Bo3myx) a3. DTO — cyxHe CHer, I10YBa, 00JJOMOYHAs nmopoaa. bynem
ToJIaraTh, YTO BO3AYX SIBJISIETCS aOCONIOTHBIM TEMJIOM30ISITOPOM U €T0
BJIUSIHUE CKA3bIBAECTCS HE TOJBKO Ha (PaKTe CHMXKECHHUS paboyeil YacTH
IUIOIIAAM ITOTIEPEYHOIO CEYEeHUS €IMHUYHOM KOJIOHKH, MBICJICHHO
BBIIEJICHHOM B Cpele, HO U Ha MCKPUBIEHHOCTH, U3JIOMaHHOCTH H
P2a30pBaHHOCTH TEIUIONPOBOIALINX MyTeil cucteMbl. [TociaenHee Beget
K IOTIONTHUTENHbHOMY CHIDKEHMIO KO3(D(MUIMEHTa TeIUIONPOBOIHOCTH
KOJNOHKU B nenom. IlpenmonoxuM, yro KoabduineHT 3¢ GeKTUBHOM
TETUIONIPOBOAHOCTU TAaKOW CHCTEMBI IPOIMOPLMOHAIEH NPOCTECHINEH
CTEeNCHHON QYHKUMU OTHOCUTENILHON HOJIH TBEPAOrO BELIECTBA B CHU-
cTeme:

Am=Aog(1-2)"; m>1, 3.1

YTO HEIUIOXO MOATBEPXIAETCS SKCIEPUMEHTAIBHBIMU JaHHBIMH.

Bapuanm 2. B cucreme nepBoro BapuaHTa BO3IyX 3aMEHHM BOIOIA.
Teneps B mpolecce TeIUI000MeHa y4acTBYeT MHOXECTBO TEILIONPOBO-
JALIKMX 3JIEMEHTOB IBYX TUIIOB: TBEPJOE BEILECTBO M BOIA, COCTUHEH-
HBIE IPYr C APYroM MOCIENOBAaTeNbHO, MapalIe)IbHO U KOMOMHHPO-
BaHHO. B 1aHHO# cuTyanuu ymoGHO BBECTH CyMMapHbIi KO3 pHLMEHT
TEIUIONPOBOAHOCTU. 3I€Ch TAKXKE BO3MOXHBI BADUAHTEI.

IIpu mocnenoBaTeIbHOM COEMUHEHUH TEIUIONPOBOMAILMX 3JIEMEH -
TOB NPUPABHUBAaHUE YAEIbHBIX TEILUIOBBIX IIOTOKOB MPUBOIUT K CIIELY-
IOLIEMY BBIPAXEHMIO IS CYMMApHOro Ko3hHUIIMeHTa TeMIONpPOBOI-
HOCTH:

) =Aod Mg+ A (A —€)] = &/A" + L-£)/Ag).  (3.2)
HpI/I napauieIbHOM COCOMHEHHUHU JJIEMEHTOB UMEEM
Th,) = Ao(l—€) + A& (3.3)
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®opmyasl (3.2) u (3.3) mpencraBisiioT co0OIl BBIpaXEHUS s
BBIYMCJIEHUS] CPEIHUX B3BEIUEHHBIX BEJIWYMH — TapMOHMYECKON U
apuhMeTUIECKOM.

Bapuanm 3. 3amenum Boay JbA0M. AHaOrMs C BADUAHTOM 2 MOJ-
Hasl, TOJIbKO BMECTO A° Teleph MPUCYTCTBYET A

OcTaercsl HEACHBIM BOIIPOC O MPEUMYLIECTBAX OJHON U3 ABYX KOH-
KYPUPYIOUIUX [UIIOTE3 — O IIPEOOAaNaHUM IMOCIENOBATEIBHBIX WIN
fapajulebHbIX COEIUHEHUN TEIUTONPOBOMSIINX 3JIEMEHTOB B TAKUX
JUCTIEPCHBIX CHUCTEMAX, KaK CHer, MOoYBa WM OBGJIOMOYHAS MOpOJa,
ITIOPUCTOCTh KOTOPBIX YACTUYHO WJIM TOJHOCTBIO 3aHSITa BOLON WMIU
JILIOM.

Bcerma uMeeT MeCcTO COOTHOLLIEHUE

() 1)

K coxaneHuio, 3KCIepUMEHTAIbHbBIE JaHHbIE, UMEIOLIUecS B Ha-
HIEM PaCIOPSIKEHMH, HE MO3BOJISAIOT OTAATh MPEANOYTEHNE OMHON M3
runoTe3. B AeiCTBUTEIBHOCTU Mbl, BUAUMO, UMEEM HEYTO IMPOMEXY-
TOYHOE — CJIOXHYIO KOMOMHAIIMIO Pa3HOTO posia coequHeHui. Beriom-
HHM, YTO MEXIY FapMOHHYECKOH U apU(PMETUYECKON CPEIHEN JIEXKUT
reoMeTpuYecKast

1) <000 STy

M ecu MBI TIOCYMTAEM, YTO CpPEIHSs B3BElIEHHAs reOMeTpUYecKast
BEJIMIMHA HAc YAOBJIETBOPSET, TO BHIPAXECHHUS VIS A,, IPHOOPETYT Clie-
OYIOLIUA BUA:

Mo = A5E(A) (3.4)

Ay = ME(L)e. (3.5)

Hcnons3osanue Beipaxkenuit (3.1), (3.4) u (3.5) nmo3sonsger mnosy-
YUTDb TOCTATOYHO MPOCTHIE MHTEPIOJISAIIMOHHBIE YPABHEHUS VISl OLEH-
K K03()PHUIMEHTA TETUIOMPOBOAHOCTH MHOTO(a3HOH CPEJIbL:

A=, A, )W) +A,,; n<]; (3.6)

A=y —A)@*)" +A,; n<l. 3.7

3nech w'=u'/e, w'=u"/e, rie w*, w’ — 3aMOJHEHHOCTb IOPUCTO-
CTH BONOM WIM JIBIOM; U, ' — 0OBEMHAsl BJIAXHOCTb WJIA JIHIKUC-
TOCTb; € — MOPUCTOCTb.

Broruucnenue kos¢h@uLMeHTa TeIUIONPOBOIHOCTH CYXMX M YBIIaX-
HEHHEBIX TalBIX ¥ MEP3JIBIX [I0YB M 00JIOMOYHBIX HOPOI MPOU3BOIUTCS
¢ nomoupio Beipaxenmit (3.1), (3.6) u (3.7). Cpasy Bo3HMKaeT BOII-
pPOC O peKOMEHIyeMBbIX 3HaYeHUSX MapameTpa Ag.
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H3sectHa dopmyna B. B. Pxesckoro u I'. 4. HoBuka mwisi Hautosnee
LLIMPOKO PACIIPOCTPAHEHHBIX IIOPUCTHIX TOPHBIX MOPOJ (TONBKO CYXHX):

A,y = 0,077y,

KOTOpasi OyayuyM NpeoOpa3oBaHHOM C YYETOM pa3MEPHOCTEH K BUIY
(3.1), BRIISAUT CAEOYIOUIUM OOpa3oM:

hm =0,077(p/p")* (1 —£)>.

TakuM 06pa3oM, Npy Haubosee BEPOATHOM 3HAYEHUH p = 2 650 kr/M>
um=3,1

A= 1,6 Br/(m-°C).

Jdaxe camoe rpyboe o0001ieHre HEKOTOPHIX, B OCHOBHOM JIUTEpa-
TYPHBIX, JAHHBIX BBIABIIAET IIpK m=2,5 u n=0,75 1OCTaTOYHO YETKYIO
3aKOHOMEPHOCTh U3MEHEHUS MapaMeTpa Ay B 3aBUCUMOCTHU OT IpaHy-
JIOMETPUYECKOTO COCTaBa IOYBHI (Tabi. 3.3).

Jnst BerarcieHua KoadhuumeHTa TenaonpoBOIHOCTH CyXoro CHera .
B 3aBUCUMOCTH OT €r0 IJIOTHOCTH CYIIECTBYET JOCTATOYHOE KONHUYe-
cTBO (POPMYJI, OHAKO BCE OHM B GOJIBIIEH WIM MEHBILEH CTENICHU He -
YIOBJIETBOPSIIOT €CTECTBEHHOMY BEPXHEMY IPAHUYHOMY ycioBuio. B cBs-
3U C 3TUM MOXHO BOCIHOJIb30BaThCSl PACUETHHIM BBIDAXEHHEM, B KO-
TOPOM B Ka4YeCTBE TBEPHAOTO BEUIECTBA BBICTYNACT JIEA:

Ae=A(I-e)" =M (e) ", m=2. (3.8)

BBIIBMHYTO TIpenrnosioxkeHue, 4To Ha 3HauyeHue 3¢hGeKTUBHOTO
(KOHAYKLUMS IUIOC KOHBEKLHS) K03bdHUIMEHTa TEIUIONPOBOAHOCTH
CHJIBHO BJIMSET TeMIlepaTypa CHera 6., YTO MOXET ObITh 0TOOpaXeHO
BoIipaxeHueM AL (0. )(A*)~ =1+1,18exp(0,1580,).

C MCIoJib30BaHMEM TAKOTO YPAaBHECHUS COINIACHTHLCS TPYHHO, ubO
BJIMSIHME KOHBEKIIMH C POCTOM IUIOTHOCTH (YMEHBUICHHUS IIOPUCTO-
ct) cHera najgaert. [loaToMy nenecoobpasHeid OCTAHOBHTHCS Ha JBYX-
(haKTOpHOM BBIPaXKEHUU BUAA

Ae(8c, Y )(AD) ™ =1+exp(0,10,)(1 - v;/p*), 8. <0°C.

Eciii ucnop308aTh 3TO BRIPAXKEHHUE, TO B KAYECTBE OCHOBHOM (hop-
MYJBI IS pacyeTa Ko3@¢pULMEeHTa TeIUIONPOBOIHOCTH JOIMYHO MPU-
HATH BbIpaxeHue (3.8) npu m = 2,5, HO ¢ goOaBiIeHHEeM HeOGOJNBILIOro
TIOCTOSIHHOIO WIeHa:

Ag ={l+exp(0,10.)[1 - v (p*) ' 1H2, 2[ve (p*)~'1>* + 0,02},

Ta6nuia 3.3. 3nagenus napamerpa A,

ouBsi ITecya- | Cymecya- | CymivHH- I'nuuun- | Topdsa-
HBIE HbIE CTbIE CThIE HbIC
Ay, Br/(M-°C) 2,5 1,7 1,3 1,0 0,8
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Ta6nuua 3.4. KoodduuuenTsi Ten10npoBogHOCTH cHera, Br/(M-“C)™!

Temnepa- 3Hauenus A,, Br/(M-°C)~!, npu IJIOTHOCTY CHETa, Kr/M?, paBHOM
Typa
cuera, °C | 100 200 300 400 500 600 700 800 920
0 0,051 0,12} 0,26 ] 0,46 | 0,73 | 1,05 1,40 | 1,78 | 2,22

— —oo 0,03 |1 0,07 | 0,15] 0,29 | 0,50 | 0,78 | 1,13} 1,57 | 2,22

IIpemnaraempie K03 GHUMEHTH TEILUIONPOBOAHOCTU CHEra MpH
pasIMYHBIX 3HAYEHHUSX €ro IUIOTHOCTU U TeMIIEPaTyphl IPUBEACHBI
B Tabi. 3.4.

3.2.3. ®usuyeckue U BoaHO-(pU3HYECKHE CBOHCTBA
MHoro¢a3Hoi AMCNEPCHOM cpeabl

MeTonpl onpeneaeHUs] U TUITMYHBIE 3aJa4d TAKUX MHTErpajibHbIX
(cTaTUCTMYECKMX IO CBOEH TIpUpoIe) mokasareieid, Kak IUIOTHOCTb
BEIIECTBA, MAaKCHUMAJIbHAsI BONOYAECPXUBAOUIAs CIIOCOOHOCTD, KO-
uimeHT QUIBTPalMY CUCTEMBI OYBA— DETOJIHUT LIHUPOKO HU3BECTHHI.
TeM He MeHee Bceraa NPUXOIUTCSI MCHBITHIBATD 3aTPYIHEHMSI C Ha3Ha-
YeHHEM STHX XapaKTePHUCTHK, KOrJa JeJI0 KacaeTcsi KOHKPETHBIX 00BbEeK-
ToB. [To3TOMY 060611IEHHE STUX paCUYETHBIX I10KA3aTEIC M YCTAHOBJE-
HHE COOTHOLUEHUNA MEXIYy HUMHM INPEICTABJISETCA BAXKHONA 3ajayeil B
METOMIOJIOTUYECKOM U MPUKIIATHOM OTHOLLIEHHUSIX.

JlymaeTcs, 4TO €CJIM TOBOPUTh O MOYBE M PErojMTe, TO OODbSICHE-
HHME UX B3aUMOIEHCTBUS C TATBIMM Y IOXACBBIMU BOJAMM YXE 3aJ10-
XeHO B MHpopMauuu o6 ux ¢a3oBoM, IPaHYJIOMETPUUECKOM U MUHE-
PANIOTUYECKOM COCTABAaX.

Nudopmanmonnbie BEKTOPHI COCTABA MOYBLI-PEroiuTa

BBeneM nmoHsATUsA 00 OCHOBHBIX (MH(GOPMALIMOHHBIX) M BCIIOMOTa-
TeNbHBIX (ONEepaHMOHHbIX) BekTopax. B mambHeitmem, rosops o6 ot-
HOCUTEJIbHOM COZEPXaHUH TOTO WJIM MHOTO 31eMeHTa, OyaeM mozapa-
3yMeBaTh MCKIIOYHUTENBHO JOIH 00bheMa.

B manHOM ciy4yae MOJA TEPMUHOM «BEKTOp» UM «BEKTOpP — CTOM-
Oel» caenyeT NOHMMATh BEJIUYMHY

Xn

OnpeesisieMylo Kak Habop # 4yKcel, HA3bIBaeMbIX KOMIIOHEHTAaMH BEK-
TOpa, B TO BPEMS KaK 1 — €ro pa3MEPHOCTb.
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BexkTopbl B MCIONb3YEMOM HHUXKE KaueCTBE JOJKHbI BOCIIPUHH-
MaTbCsl KAK HECPABHEHHO 00Jiee MOJHOLIEHHBIE XapaKTEPUCTUKH I10-
YBbI U PEroJINTA ITO CPABHEHHIO C GoJiee NPUBBIYHBIMM CPENHUMU BE-
JINYUHAMM.

YMeCTHO BCIIOMHMTD O BBICKa3aHHO! IPYHTOBEAAMH BO3MOXHOCTHU
OIIpe/esIeHUs] CBOICTB IMCIIEPCHBIX TPYHTOB IYTEM YCTAHOBJIEHUS KO-
3¢ GULMEHTOB MMPOITOPLIMOHATIBHOCTH MEXIY pas3INYHbIMU [10Ka3aTe-
JISIMH DTHX CBOMCTB. Bojee ecTecTBEHHBIM M METONOJIOIMUYECKH Ipa-
BUJIbHBIM SBJISIETCS HE YCTAHOBJAEHHNE KOPPENALMOHHBIX CBA3EH MEX-
Iy CBOICTBAMHK I'OPHBIX IOPOJ, a UX BHIUMCIeHNE Ha 6a3e uadopMma-
LIMOHHBIX ¥ OTEPANUOHHBIX BEKTOPOB. JIpyrMu CIOBaMM, KaXuas
XapaKTEPUCTUKA CUCTEMBI IIOYBAa— PETOJIUT He PYHKUHUS KaKOH-TM00
JIPYroii XapakTepUCTHUKHU, a (YHKIHMOHAI, ONpEAEssIeMbId COOTBET-
CTBYIOLLIEH onepanueif ¢ UCXOIHbIMU QYHKIUMSIMU pacrpeae/ieHUus He-
KOTOPBIX MOKA3aTeleil, 3a0aHHbIX B BUAE TTOCIEA0BATEILHOCTH YUCET
(BEKTOpOB).

®asoBblii BeKTOp. B caMOM 00111eM BUIE B [I0OYBE-PETONIUTE CIEAYET
pa3nuyaTh TpH (Pasbi: TBEPAYIO, XKMAKYIO U razoo0pasnyio. [lockonsky
BOJIa MOXeET NpeGhIBaTh B XXUAKOM M TBEPAOM COCTOSIHMH, TO 9TO IOJ-
JXHO OBITh YuTeHO. Pa30BbIil BEKTOP MMEET BUI:

P =[p(01)p(02)p(03)p(04)].

4
rae p(0i) =2 0; Z p(0i) =1; p(01) — oTHOcHUTENBHBIN 00BEM (B IDOJAX
i=1
€IVHUILIBI) CUCTEMBI MOYBA— PETOJIUT, 3aHUMaeMblil BozayxoM; p(02)
u p(03) — TO K€, COOTBETCTBEHHO JUISI BOABI U JIbJa (0ObEMHBIE BIaX-
HOCTb W JIBAUCTOCTD); p(04) — TO XKe, WIS TBEPIOrO BEleCTBa.

Ouesunno cootHowenue: p(01) + p(02) + p(03) =¢, rae € — cBoGoOI-
Hasi MOpUCTOCTh; £+ p(04) = 1.

T'panyromerpuuecknii Bekrop. I1ouBa-peroaur npeacrapiager coboi
IUCIIEPCOUI, CIOXEHHBIA YaCTULIAMU U OGJIOMKAMM TOPHOM MOPOIbI
Pa3nMYHOro pa3mMepa. MakCHMAaNBHBIN JUaMeTp KPYITHEHIIUX BKIIOYE-
HUI MOXET MpeBbILIaTh pa3Mep Meabdyaiimx yactun B 108 pas. Ilpu
TAaKOHM CUTyalluM KpMBasi paciipelesieHUd pPasMepoB YaCTH WIM COOT-
BETCTBYIOLUMH €ii rpaHyJIOMETPUYECKUI BEKTOP NMPHOOPETAIOT BAXKHEH -
uiee MHPOPMAIMOHHOE 3HAYEHHUE, KOTOPOE HE MOXET ObITh JOCTUT-
HYTO KaKUMHU-INOO0 CpelHUMHU, MOJATILHBIMU MJIM MeIMaHHBIMUA I10-
KasaTenasiMu. Mtak, rpaHyIoOMeTpUYECKU BEKTOD

G =|lg()g2)...5(8)].

8
3nmeck g(i) 2 0; Z g() =1, g(i) — OTHOCUTENbHBI 00BEM, 3aHM-
i=1
MaeMBIf YacTULIAMH i-r10 GpakLMOHHOIO Anana3oHa. ['panuis Auamna-
30HOB JaHBbI B Ta01. 3.5.
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Ta6nuua 3.5 I'panuist rpaHyIoMeTPHYIECKHX AHANIA30HOB

Pasmep yactuix
HOMCP JAHaIra3oHa HaumeHoBanue
MM M

1 < 0,001 <10°¢ Komnounsr,
[JIMHA

2 0,001 —0,01 10-6—10-5 I'nuna

3 0,01—0,1 105—104 [Tpu1b (As1E€BPUT)

4 0,1—1 104—10-3 IMecok

5 1—10 10-3—1072 I'paBuit, npecsa

6 10—100 102—101 Tanbka, HeGeHb

7 100—1000 10-1—1 BanyHsl, kamHU

8 1000—10000 1—10 |3 (93

9 > 10000 >10 Nugusunyans-
Hble 0OBEKTHI

OO0beauHSIS TPaHyJIOMETPUYECKHE TMANA30HbI IONApHO, MOXHO JaTh
UM CJIEOYIOIIHEe HAMMEHOBAHMS:

1; 2 — nouBeHHas Ia3Ma (CMeCh ryMyca ¢ TJIHHOIT);

3; 4 — nputenecyaHasl GPaKIUs PEroIUTa;

5; 6 — Menkoo6ioMouHas Gpakiua PEroyInTa;

7; 8§ — KpynHOObJI0MOYHas (DpaKIIUs perojuTa.

Teepaoe BewecTBo 1 —4 nuama3oHOB OGBIYHO MMEHYIOT MEIKO3e-
MoM. UTo KacaeTca UHIUBUAYATBHBIX OOBEKTOB, TO BPSIIL JIU UX CIEIY-
€T IMPUHUMAaTh BO BHUMaHUE NP OIEHKAX CTATUCTUYECKUX CBOMICTB
CHCTEMBI OYBA-PETOJIUT.

Munepaiiornyeckne BEKTOpbl. B iepBoM MpuOIHXEHUH MOXHO IO~
Jaratb, 4To (pu3myeckue CBOHCTBA OOJIOMOYHOH MOPOAbl HE OYEeHb
CIJIBHO 3aBHUCST OT METPOrpauyeckoro cocrasa o6;10MKoOB. OQHAKO
MHUHepaJIOTMYECKUI COCTaB ¢pakumit pasmepoM MeHee 0,01 MM oka-
3bIBAET HA 3TU CBOMCTBA OTPOMHOE, B HEKOTOPBIX OTHOLICHUSX OIpE-
aensiouree, BausHue. IIpy noctatouHo rpyooM o6001eHUU MUHepa-
JIOTUYECKHE BEKTOPHI MOXHO IPEICTABUTh B BUIE

M, = ||m1 (@) my (b) my(c) my(d) my (e)";
M, = ||m2(a) my(b) my(c) my(d) mz(e)",
roe m;(i) 20, imj(i) =1, m;(i), j=1;, 2 — oTHOCHTENbHBIE 0OBE-

MbI, 3aHHUMACMBIC PA3JIMYHBIMU MHUHEpAJIaMH, COOTBETCTBEHHO 1J1d
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