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1. MecTomoJi0keHe paioHa UCCJIeI0BAHUM

ApuHbie OMOKIMMATHYECKUE 30HbBI C KOJTUYeCTBOM aTMochepHbix ocaakoB 100-200
mMm/rox u nosyapuansie, 200-400 mm/ron, Beiaenenusie FOHECKO (1977 r.) Ha
yHUPUIIIPOBAHHOM KapTe 3eMHOro mapa macmrada 1:25 000 000, BkitoyaroT u
tepputopun FOra Kazaxcrana, rie pacrnonaraercsi, ObIBIlIee YHUKAIbHBIM, ApabCKOe
MOpe. DTU TEPPUTOPUHU BXOAAT B cOCTaB AppuKkaHO-A3UaTCKOM apuIHON 00J1acTH
H.M.CrpaxoBa [Cmpaxos H.M., 1962]. O61miee reorpadudeckoe TATOTCHUE apyTHBIX
30H Ha 3eMHOM 3iutuncousie (CeBepo-Amepukanckon, FOxHo-AMepUKaHCKOM U
Adpukano-A3uarckoil), k miuporaM MeHee 35 rpaycoB 00yCIOBICHO PsIIOM
(aKTOpOB: HEYCTONYMBOCTBHIO SJUIMIICOUIA HA 3TUX NPUIKBATOPUAIIbHBIX LIUPOTAX,
CBS3aHHOM C HEPAaBHOMEPHBIM BpAIICHHEM 3E€MJTH, MPUIUBHBIX CHJI, PEIECCUU U
HYyTalluM, MaTeMaTu4ecku 000cHOBaHHBIX A.IlyaHkape; re0OTEeKTOHUYECKUMU
OCOOEHHOCTSIMU - BCE apUAHbIE 30HbBI OKPY>KEHbI Han00J1e€ BBICOKUMU TOPHBIMU
cuctemamu [A.A.Tunno, 1889 2.]; ocobeHHOCTAMU aTMOCHEPHON UPKYIISIIIIH, a
TaK)Ke PSAJAOM KIIMMATOJIOTHYECKUX MMOKA3aTENEH, BRIPAXKAIOIINXCS B PE3KOM
nepuIHTe BIAXKHOCTH U OY€Hb BBICOKUM - OoJiee 3, HHJIEKCOM CyXOocTH Bynbiko-
['puropreBa, KOTOPHIN OTpaKaeT COOTHOILIEHUE paUallMOHHOTO OajaHca U 3aTpat
TeIla Ha UCTapeHue aTMOoCPEPHbBIX 0caaKoB [byosviko M.U., 1977; Kazaxcman
//IIpupoonvie ycrnosus u ecmecmeennvie pecypcol CCCP, 1969; Ocmposckuii B.H.,
1991]. CBoeoOpasue u XxapaKTepHbIC 0COOCHHOCTH IMPHUPOIHBIX YCIOBUI
dbopMHpoBaHUs MOA3EMHBIX BOJ BOCTOUHOU yacTH [Ipuapanbs o0yclioBIEHBI elle ’
PacIoJIOKEHUEM €€ B LIEHTPE Besinuaiiiiei 0eccrounoit odnactu EBpazum -
TypaHCKON HU3MEHHOCTH, OCHOBHAS YaCTh KOTOPOM 3aHATA PABHUHAMU PA3JIUIHOTO
reHe3uca ¢ o0LUM YKIOHOM K ApalbCKOMY MOPIO, OMOSICAHHBIMU TOPHBIMU
coopyxkeHusamMu pynaamenta Typanckoi mintsl [Amaac Ka3CCP, 1982; Kazaxcman



//lIpupoonvie ycrnosus u ecmecmeernvie pecypcol CCCP, 1969]. Paiion
uccien0BaHui, oOuel miomaapto nopsaka S00 Teic. KB. KM, OFpaHUYEH Ha 3araje
Kynananacko-AMyaapbHHCKUM BaJoM (BaJl ApXaHTeIbCKOT0), a Ha CEBEPO-BOCTOKE
I'maBubiM Kapartayckum paznomMoM - cuCTeMaMu JINHEAMEHTOB JPEBHETO TITyOOKOTro
3QJI0KEHHUSI; Ha I0T€ U BOCTOKE T'OpHBIMH coopykeHussmu CynraH-Yusaara, bykanray,
Kaparay n Yayray; Ha ceBepe mmuporou p.Typrait.
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Kapra knumatndeckux nokaszaresnein Bocrounoro [Ipuapanbs

W3onuHum cpeiHeMecsIuHOM TeMIiepaTypbl Bo3nyxa, C: 1 - ssHBapb, 2 - HI0JIb; 3 - H30JMHUM aTMOC(EPHBIX 0CA/IKOB,
MM/TO; 4 - aKBaTOpUsi ApabCKOTr0 MOPsI IO COCTOsIHUIO Ha: a) 1961 r.; 0) 1989 r.; 5 - po3a BeTpoB, rof; 6 -
rocyaapcTBeHHas rpanunia Pecrryonmkn Kazaxcran.

Pa3Hoo0pa3ue npupoIHbIX yCIOBUN 3TOM OOIIUPHON TEPPUTOPUU 00YCIIOBIMBAET
MECTPYIO KapTUHY (OPMHUPOBAHUS U PACTIPEETICHHUS TIOJI3EMHBIX BO/I, TTO3BOJISIFOIIY IO
000CHOBaHHO BBIJICIHUTh PSAJI THIPOIOTO-TUIPOTEOIOTUYECKUX paiioHOB. Paznuyasice
MEXTy CO00H oporpapudecKuMu, THAPOTPpaPUICCKUMH, KITUMATUICCKUMU,
JaHAma(@THEIMU U TEOTEKTOHUYECKUMU YCIOBUSAMU (DOPMUPOBAHUS TTO3EMHBIX
(TPYHTOBBIX U HATIOPHBIX ) BOJ ATH PAaOHBI OOBETUHSIIOTCS HCTOPHUEH T€OJIOTHYECKOTO
Pa3BUTHS U COBPEMEHHON JUHAMHUKOW MOA3EMHOTO CTOKA B ME30-KAMHO30MCKOM
yexye TypaHCKOH TUIUTHI, TJ€ paclipoCTPaHEHbI MOA3EMHBIE BOIBI UCKITIOUYUTEIHHO



MOPOBOTO U MJIACTOBO-IIOPOBOTrO TUIIOB, TOT/A KaK B MOPOJax PyHIaMeHTa
OKPY’KaIOLUX TOPHBIX COOPYKEHUH - MOPOBO-TPEUIMHHOTO U TPEIIMHHO-KAPCTOBOTO
THUIIOB.

2. Oporpadus

Bonpuryro yacte Boctounoro [Ipuapanes 3aHMMaOT OOIIMPHBIE TUIACTOBBIC
PaBHUHBI, PaCIIOJIOKEHHBIE BBIIIE YPOBHS OKeaHa JIMIIb Ha IECATKH METPOB. DTU
PaBHUHBI THOO TUTOCKHE, JTHOO B30YTPEHBI 20JI0BEIMU 00pa30BaHUSIMH TIECYaHBIX
MacCCHUBOB, JIM00 XapaKTePU3YIOTCS COYETAaHUEM IUIOCKUX MPOCTPAHCTB U
pa3zeAIonuUX UX TITyOOKHUX BIIAUH.

B obnactu Cl10XKHOT0 COUIeHEHUs CTPYKTYp (pyHIamenTa Ypanbckoro u TsHb-
[ITaHCKOTO TUIIOB - CyOMEpPUANAHATIBHOTO U CYyOIIMPOTHOrO HAPaBJIECHUH,
COOTBETCTBEHHO, PACIIOIAraeTcsi KOTJIOBUHA APalbCKOr0 MOps, 3aHUMAas
LEHTPAJIbHYIO YaCTh HA 3alaJl€ PACCMAaTPUBAEMOUN TEPPUTOPHH.

K ceBepy oT ApanbCKoro Mops, B CEBEpO-3a1aJHOM YTy TEPPUTOPUHU UCCIIEN0BAHUH,
pacnionaraercs T.H. CeBepHoe [Ipuapanbe, 00pazoBaHHOE HU3KUM IUIATO,
pacUJICHEHHBIM Ha CTOJIOBBIE OCTAHIIOBBIE BO3BBIIIEHHOCTH C OTUETINBO
BBIPAKEHHOM CTYIIEHYATOCTbIO, UEPEAYIOIINEC C TOHMKEHUSIMH, 3aHATHIMU COPOBO-
neIAIMOHHBIMU KOTJIOBUHAMH C MHOTOYUCIIEHHBIMH COJIOHUYAKAMHU U TIeCYaHbIMU
MaccuBamu: bonemme u Mansie bapcyku u [Ipuapansckue Kapakymsi.
['eomopdoctpykrypsl CeBepHoro [Ipuapanbs aBistoT co00i OecTAImui mpuMep
oOparteHHBIX OopM penbeda, KOraa ocsaM MOJIOKUTENbHBIX T€OCTPYKTYP
COOTBETCTBYIOT OTpHIIATENbHBIE (OPMEBI penbeda, a OTPUIIATEILHBIM T€OCTPYKTypaM
HA00OPOT - MOJOXKHUTENbHBIC PopMbI penbeda [Anwun A.JIL., 1953].

CeBepo-BOCTOYHBIN YToJI TEPPUTOPHH OTPAaHUYEH Y IIyTayCKOM HU3KOTOPHOU H
MEJIKOCOIIOYHOM BO3BBIIIEHHOCTHIO BEICOTOM 110 1133 M, siBIsifOIIEICS OCTOBOM
pa3pyIIeHHON TOPHON CUCTEMBI, XapaKTEPU3YIOIICHCS HErTyOOKUM, HO JPOOHBIM
pacuieHeHueM. Bo Bce CTOpOHBI OT YilyTay CTEKarOT NEPECHIXAIOIIME B JIETHEE BPEMS
roJia peuHble CUCTEMBI, B TOM uncie Kanmakksipran, KOTopas BHajaeT B 00ILKUPHOE
ropeko-conieHoi ozepo llenkap-Tenrus, apusromieecs Husieit Toukoit (80 adbc.m)
CEBEPHOM I'PAHULIBI TEPPUTOPHUH.

Mexny CeBepubiM [Ipuapansem u Yirytay pacrnosiaraetcs Ijockas HepacuJIeHEHHAs
paBHUHA, IUIABHO MEepeXo/siias K 10Ty B HEBBICOKOE KyI0J1000pa3Hoe ci1abo
pacwieHeHHOe HuxHe-CoipjapbuHCKOE CBOIOBOE MOJHATHE MAaKCUMaJIbHOW BBHICOTOM
10 266 M.

FOxHy10 MOJIOBUHY TEPPUTOPUU 3aHUMAET OOIIHUPHAs MyCThIHSA KbI3bIIKYMBI €
BbICOTaMHU OT 53,4 M (IpexHUl ypoBeHb Apaibckoro mops 1960 r.) no 332 my
noiHOKuM rop bykanTtay, orpaHMYMBAIONINX MYCTHIHIO Ha KpaifHEM [0re TePPUTOPHH.
Penbed mycThiHM TPsSIIOBO-STYEHCTHIN I TPSIIOBO-OYTPUCTHIN U 1aXKe KOTJIOBUHHO-
suencThlil. OcToB penbeda 00pa3yer qpeBHee pa3pylLICHHOE IUIATO, PACUICHEHHOE
#Ke100000pa3HbIMU KOTI0BUHAMH T1yonHOM oT 20 10 80-100 M. B ieHTpasibHOM 1



CEBEPHOU YaCTAX MyCTHIHU MPE00Iadat0T KOJBIIEBBIC TFOHBI - Te(IISIITMOHHBIC
KOTJI0BUHKH AuameTrpom 20-40 M. [lecku 3akpersieHbl KycTapHUKO-3(heMepOoBOi
PaCTUTENBHOCTHIO, CTENIEHb 3aKPETNICHUS BO3pacTaeT C 3amnaja Ha

BOCTOK [Kazaxcman //IIpupoonsie ycrosus u ecmecmaenuwle pecypcvt CCCP, 1969].

Ha kpaitneM 3amaze 10)KHON 9aCTH pacrojiaraeTcs OOIMpHAs aJUTFOBUATBHO-
JeNbTOBAsI pABHUHA BEPXHEUYETBEPTUYHO-COBPEMEHHOT0 BO3pacTa, 00pa3oBaHHasl,
IIPU BIIAJICHUH B ApajibCKOE MOpPE, peKoll AMyZapbeil 1 MHOTOYUCIIEHHBIMU €€
OTBETBJICHHUSIMU B BUJIE €CTECTBEHHBIX JEHCTBYIOIIMX U CYXUX PYCE, a TAKKE TyCTOU
OPOCHUTEIIBHOW CHCTEMOM, 036pHBIMH U COJIOHYAKOBBIMU BIIAJIMHAMU. JTa paBHUHA
OYE€Hb YETKO BBIJENIAETCS CBOMM reoMOP(OIOrHuecKuM U JaHAMA(THBIM 00JIUKOM
Ha (OHE OKPYKAIOMINX MYyCTHIHHBIX MPOCTPAHCTB Y cTIOPTA, KBI3BUIIKYMOB 1
3aynrysckux KapakymoB. HuzoBbst AMynapbu npeacTaBisitoT cO00M 01HO0Opa3HyO
IUIOCKYIO PaBHUHY, CIIOKEHHYIO UCKIHOUUTENIBHO AEIbTOBBIMU HAHOCAMU AMYIapbH,
MOJIOrO OIMYCKAIOIIYIOCS Ha CEBEp K ApallbCKOMY MOPIO, a Ha 3amaJ - K
Capsikambiiickoii Bnajguuae. Ha ¢oHe 310l paBHUHBI PE3KO BBLACIAIOTCS
HEMHOT'OYMCIIEHHBIE BO3BBIIIEHHS C OTHOCUTENBbHOM BbICOTOM 60-80 M, Cl10’KEHHBIE
BBIXOJIJaMU MEJIOBBIX M HEOTE€H-TIaJICOTeHOBBIX OTNIOKeHH. Ha mpaBom Gepery
AMyJ1lappy y IOJTHOXKHWS BOCTOYHBIX CKJIOHOB CynTaH-Yu3nara pa3Bura
AJUTIOBUAJIBHO-IEJIbTOBAsl paBHUHA AK4YaJapbH, OTAEJICHHAs OT COBPEMEHHOM JI€IbThI
AMyJ1apby XOpOUIO BBIPAKEHHBIM YCTYIIOM BBICOTOM 110 1,5 M ¢ MaccuBaMu 30J10BBIX
MECKOB M AeIAIIMOHHBIMU KOTIIOBUHAMH [Boaveosckutl U.C., 1966].

HenTpanbHyto CyOIIMPOTHYIO YACTh TEPPUTOPUU 3aHUMAET OOIIUPHAs
ChIpiappHCKasl aJUTIOBUATIbHO-/IETIbTOBAsI paBHUHA, IPOPE3aHHAs TEPPACCUPOBAHHON
nonuHol p.Ceipaiapbu, cTekatoieit ¢ 3anagnoro Tsub-11lans B Apaibckoe Mope, U ee
crapopeunii: XKananapeu, KyBangapou u ap., 00pa3yronux B 11€JIOM APEBHIOKO U
COBPEMEHHYIO JIeJIbTHI. B BOCTOYHOM FOr0-BOCTOYHOM HAIPABIECHUU ITOBEPXHOCTH €€
NOCTENEHHO MOBBIIIAETCS U NEPEXOINUT B AJUTFOBUATILHO-TIPOJIIOBUAIBHY IO
npeAropHyro paBHuHy xp. Kaparay ¢ ormerkamu 500-750 m. Baosie Bcero
neBobepexbs p.Cripaapby, IIMPOKO PACIPOCTPAHEHBI TPSAOBBIE, OYTPUCTO-
I'psAIOBbIE, OYTPUCTO-IYEU-CThIE MHOTJA OapXaHHbIE MIECKU, CIArarolINe CEBEP-HYIO
4acTh OOIIMPHON MeCHaHOo! MycThIHU KBI3BUIKYMBI, @ B JaJIbHEM MPAaBOOEPEKbH, B
CEBEPO-BOC-TOYHOM YIIIy TEPPUTOPUH, B IPEATOPbsIX YIIyTay, pacroyiaraercs
necyaHblii MaccuB ASKKyMbI [Kazaxcman //[Ipupoonule ycnosus u ecmecmeenHwle
pecypcor CCCP, 1969].

Karactpoduyeckoe cHmkeHne ypOBHSI ApajgbCKOro MOPsI MPUBENO K (POPMUPOBAHUIO
BJI0JIb €0 OEPEroB U BOKPYT OCTPOBOB MECUAHO-TIIMHUCTON PaBHUHBI, MECTAMU
OTIIeJICHHOM OT "KopeHHOoro" Oepera yctynom [Pybanos U.B., 1987]. I1nockas cinabo
HAKJIOHHAsI €€ TIOBEPXHOCTh ¢ oTMeTKaMu 32-53,4 M (1o coctostauto Ha 2003 1.)
OCJIOKHEHA (POPMUPYIOIUMHUCS COPOBO-ACHISIIMOHHBIMU MTOHKEHUSIMU U
MOJIOKUTEIbHBIMU (POpMaMU 20JI0BOTO MUKpoOpelibeda.

Takum 006pa3oM, OCHOBHBIMU MOP(OTEHETUIECKUMHU TUIIAMU COBPEMEHHOTO
penbeda, KOHTPOIHUPYIOIIETO BMECTE ¢ JIMTO(halUaIbHBIM COCTABOM TTOPOJ
dbyHIaMEHTa 1 YyeXJia HalpaBJICHHOCTh U MHTEHCHUBHOCTH MTOA3EMHOTO BOJTHO-



cosieBOro croka TypaHCKoOW uThl, ABIstOTCS [Amanac KasCCP, 1982; Kazaxcman
//IIpupoonvie ycnosus u ecmecmeennusie pecypcol CCCP, 1969]: 3p03uoHHBIE U
JIeHy1a-IIMOHHBIC HU3KOTOPbhs M IOBEPXHOCTH BHIPABHUBAHUS OKPY>KAIOIINUX TOPHBIX
coopyxxenuit (Ynyray, Kaparay, bykanrtay, Cynran-Yuszaar) (puc.); mjiacToBbIe
JI€HY1alliOHHBIE BO3BBIILIEHHOCTH, IJIATO U PABHUHBI, MECTAMHU IIEPEBESHHBIE, C
HAJIO)KEHHBIMH COJIOHYaKOBBIMH O€CCTOYHBIMU BIAJMHAMU; AJTIOBUATIHHO-AEIBTOBAS
paBHuHA ChIpJapby U €€ CTAPOPEUUl C IPEArOPHON HAKIOHHON PaBHUHOM U
IpOJIIOBHANIbHBIME 1IeHamu (ripearopbst Kaparay); o3epHble paBHUHBL,
pacnofio’keHHbIe B Mexaypeube Coipaapbu u Uy-Capeicy; MOpCKHUE, 03€pHBIE U
AJUTIOBUANIbHBIC TIEPEBESHHBIC PABHUHBI M D0JI0BbIC PABHUHBI HABEBAHUS; TTeCUaHBIC
MaccuBbl Kei3puikymsl, [Ipuapansckne Kapakymsl, Apsickymel, bonbimme u Maiisie
bapcyku u np.

HaubGonpmumu rimyOuHaMu pacuJieHeHUs penbeda XapaKTepu3yroTcs HU3KOTOPhS U
JIpEBHUE MTOBEPXHOCTH BbIpaBHUBaHUA - OT 100 10 400 M 1 MEJIKOCOTIOYHBIE
OCTaHUOBbIE BO3BBILICHHOCTH - OT 60 10 100 M. HauMeHbIINMU - aKKyMYJISITUBHBIE
paBHMHBIL: 1-2 M monoasie u 20-50 M apeBHUE npearopHbie; 1-5 M Mmonoasie u 10 100
M JpEBHUE AJUTIOBUAIBHBIE; 1-3 M 03€pHBIE U MOPCKHE PAaBHUHBIL; 3-15 M
NIEPEBESIHHBIE U 30JI0BBIE PABHUHBI HABEBAHUSA. DPO3UOHHBIE U JICHYJAllHOHHBIE
PaBHMHBI 10 TJIyOMHE PACWICHEHUS 3aHUMAIOT MPOMEKYTOUHOE nojoxkeHue: 10-60 m
aOpa3uBHBIC IJIATO ¥ PAaBHUHBI HEOTCH-TIAJICOTEHOBBIX M MEJIOBBIX OTJIOXKEHUH; 15-20
M 3PO3UOHHBIE MIACTOBO-SPYCHBIE NAJIEOr€HOBBIE BO3BBIIIEHHBIE PABHUHBI HU30BUI
Typras; 3-60 M 11acToBbIE JEHYAALMOHHBIE BO3BBIIIEHHOCTH, IIJIATO U PABHUHBI
HEOTr'eH-MMAJICOTEHOBBIX U MeJOBbIX oTioxkeHui CeepHoro [Ipuapanss; 30-60 m
NIEPEBESIHHBIE JIEHYJALIHOHHBIE BO3BBIIIEHHOCTH, IJIATO U PAaBHUHBI HEOT'€H-
YETBEPTUYHBIX OTJI0KECHHUH.

['myOuna pacusieHeHus penbeda onpeaenseT He TOJbKO PErMOHaIbHBIN, HO U
JIOKaJIbHBIN XapaKTep NOBEACHUS YPOBHEN MOJ3EMHBIX (TPYHTOBBIX U HAIIOPHBIX )
BOJI, UHTEHCUBHOCTh UX BOJJOOOMEHA, a 3HAYUT TUAPOXUMHUYECKOE UX KauyeCTBO,
pecypChl, IKOJIOTHYECKOE COCTOSIHUE U BO3MOYKHOCTH X031 CTBEHHOI'O
UCIOJIb30BaHUSI.

3. Kiiumar

Pacnionoxxenue tepputopun UCCIEI0BAHUN B LIEHTpe TypaHCKOM HU3MEHHOCTH U
EBpa3uiickoro Marepuka B 1osiceé yMEPEeHHbIX IIUPOT U BJAIH OT OKEAaHUYECKUX
aKBaTOPUH PE3KO OOOCTPSAIOT CE30HHBIE PA3IMUUS BAXKHEUIINX KIMMATHYECKUX
napaMeTpoB U, MPEXkKIE BCETO, paaualnoHHOro pexuma. [losromy knumar [Ipuapainbs
HOCHUT XapaKTEPHbIE YEPThI PE3KO KOHTUHEHTAILHOTO CO 3HAUUTEIbHBIMU
KOJIEOAaHUSIMH TOJIOBBIX M CYTOYHBIX TEMIIEPATYp BO3yXa: r0/10Basi aMILIUTY1a
CpeAHuX MecsUHbIX Temnepatyp gocturaet 30-40 °C.

OO6wue cBeTa U Teria - HauboJee OTINYUTENIbHAass 0COOCHHOCTh PETHOHA, TaK KaK
IPOJOJIKUTENBHOCTD COJIHEYHOTO CUSIHUS JJOCTUTAET B IOr0-BOCTOYHOM YacTu
TeppuToprn HanubobmuX 3Ha4eHui - 3000 u Gosiee 4acoB B roj, a Ha OCTAJILHOM



yacTu Tepputopud - He HUKe 2800 [Amaac KasCCP, 1982]. 'onoBou
pagualMOHHBIN OanaHC 3/1eCh MOJOXKUTENbHBIN U cocTaBisieT moutu 1800 M/[x/kB.M.
DTO CBSA3aHO HE TOJBKO C I0KHBIM MOJ0KEHUEM TEPPUTOPHH, HO M HE3HAUUTEIIbHON
00JaYHOCTHIO B TEII0E BpeMsi roja. Jletom, 6iiaronapsi orpoMHON BETUUHHE
COJIHEYHOM SHEPTUH, CUIBHO UCCYIIEHHOW MOBEPXHOCTH U OO0JBIIONH OTHOCUTEIBHON
CYXOCTH BO3AYILIHBIX MAacC IPOUCXOIUT UHTEHCUBHASI KOHBEKLMS, UCKIIIOYAIOIAs
BO3HUKHOBEHHE 00JIAYHOCTH 3a CUET KOHJIEHCAIIMU BOASHBIX napoB. [loaToMy uncio
SCHBIX JHEHN AocTHUraer 3aech 260 aHel B rony ¢ cymmapHoi paauanueit 10 130-150
KKaJI/KB.CM, YBEJIMYMBAIOIICHCA K I0Ty. TakkKe yBeIMUMBAETCS K IOTY U MOTJIOIIEHHAs
paauanys, BeIMYHHA KOTOPOH Oiarogaps anp0e10 MEHbBIIIE €CTECTBEHHOM.
Hau6onpme Bennunnbl anbdeno (70-80%) xapakTepHbl A 3MMHETO IIepuoa,
KOI'/Ia JIE)KUT YCTOWYMBBIN CHEXXHBIN TOKPOB, CHUXKASACH JI€TOM 110 20-

30% [Kaszaxcman //IIpupoonsie ycrnosus u ecmecmeernuvie pecypcvt CCCP, 1969].
Bonbiast npoaomKUTETbHOCTh COTHEYHOTO CUSHUS 00€CTIeUNBAET 3HAUUTENIbHbIE
reJIN03HEPreTUUECKUE PECYPCHI TEPPUTOPUH, UTO BKYII€ C OTPOMHBIM
reoTepMaibHbBIM MOTEHIIUATIOM MOA3EMHBIX BOJ APBICCKOTO Iporubda npuodperaet
CYIIIECTBEHHOE MPAKTUYECKOE TETNIOIHEPTETHUECKOE 3HAUCHHUE.

Croub BBICOKAs paJualiys CO3/1aeT 0ObEKTUBHBIE YCIOBHS JIJIsl BHICOKOTO UCTIAPEHUS
¢ moepxHoctu 3emir, 100-200 mm/ro, u popmMupoBaHuio HauboIEe HU3KOTO B
Kazaxcrane nmoka3zarens yBnaxHeHHOCTH OYBOrpyHTOB (0,1-0,15), uTo mpuBOIUT K
3ariayOJIeHHI0 YPOBHEH TPYHTOBBIX BOJI, TOBBIIICHUIO UX MUHEPAIU3AIUN U
3aCOJICHUIO MOYBOrpYHTOB. [loTeHIIManbHas &e BO3MOXKHOCTh UCIIAPEHUS Biaru
(ucmmapsiemocts) nocturaet 900-1200 mm/roa, B ipeaenax Apansckoro mops 1000-
1100 mm/ron, a aBanoTpancnupanus u Toro oosnbiie - 2000 mm/ron u 60€ee 3a
BEreTallMOHHBIN IEPUO/I, UTO HA MOPSAOK MPEBBIIIAET KOJIUYECTBO ATMOCHEPHBIX
0CaJIKOB, CPEHETO0/I0Bas BEJIMYMHA KOTOPBIX n3MeHsieTcs oT 80-90 MM Ha roro-
3anaje, B [Ipuapansckux Kezbuikymax, 10 160-370 mm Ha ceBepe u 10 400-650 MM B
MIPEIrOPHON ¥ TOPHOU 30HE HA FOro-BOCTOKE Tepputopuu [Amaac KasCCP, 1982].
[Tpu 5TOM CpenHEeroA0BbIe U MECSYHbBIE TEMIIEPATYPhI BO3/4yXa B LIEJIOM BO3PACTAIOT C
ceBepa Ha 10T U CO CTOPOHBI TOP K paBHUHAM, a CyMMa aTMOC(EPHBIX OCAIKOB - B
00paTHOM HaIpaBJICHUU.

Heb6onbioe konuyecTBO aTMOC(HEPHBIX OCAIKOB 00YCIOBIMBAET HU3KYIO
OTHOCHUTEJIbHYIO BJIAXXKHOCTh BO3/1yXa, 0COOEHHO B JeTHee Bpems (0T 15-35% Ha rore
u 3amane 10 40-45% Ha ceBepe U B pailoHax ApajabCKOro Mopsi). 3UMOM BeJTMYMHA €€
3HAUUTEIBHO YBEJTUUUBAETCS U IOCTUTAET COOTBETCTBEHHO 60-85%. B oOpaTHOM
HaIIPaBJICHUH 110 CE30HaM Tojia a0COIIOTHOE 3HAUYCHHUE BIAKHOCTH U3MEHSIETCS,
COOTBETCTBEHHO, 3UMOH U JieToM oT 1,7-2 m 11-13 M0 Ha ceBepe 1o 3-5 u 12-14 M0 Ha
Iore ¥ 3amnajie npu BenuunHax aedunura BaaxHoctu ot 0,2-0,5 u 20-21 M6 Ha ceBepe
10 0,7-1,5 u 22-29 M0 Ha rore u 3anane [Amaac Ka3CCP, 1982]. Bmecte ¢ TeM B
3uMHUI niepuo B [Ipuapanse HaOMIOAI0TCS TOOJIETHBIC SIBJICHUS B TIEPUO]] CMEHBI
MOPO3HOM MOTO/IbI OTTETEIISIMU C BBIMAJICHUEM KUJIKUX NEPEOXJIAKICHHBIX OCA/IKOB.
Tak B Kazanuucke uucno takux aHen nHoraa gocturaet 30 rnpu cpeiHei
POJOJKUTENBHOCTH OKOJIO IecTh. [Tomo0HOe sBlIeHre HAOMI0AaeTCs U B pailoHe



Vayray [Kazaxcman //IIpupoousie ycnosus u ecmecmeenuwle pecypcvt CCCP,
1969] .

B popmupoBanuu kinumara 10XKHOU U HEHTpaJIbHOM yacTu TypaHCKOW HU3MEHHOCTH
OrpOMHOE 3HaYeHHE UMEIOT aTMOoc(epHbIe IpolecChl, XapakTepHble 11 CpeaHeit
A3zun B 1iesioM. Kak U3BeCTHO, BCSI 3Ta TEPPUTOPHS HAXOAUTCS MO BIUSHUEM
3amaiHoro NepPeHoca BO3IYIIHBIX MacC C MPUCYIIMMU €My IPOLECCaMu LIUKIIO- U
anTHIMKIOTeHe3a. C mepBbIM CBS3aHbI TEILJIbIE U BIIAYKHBIE 3allaHbIE BETPbI U
XOJIO/IHBIE CEBEPHBIE BO3IYIIHBIE MACCHI, BHI3BIBAIOIINE TOHM)KEHHE TEMIIEPATYPbI
BO3/lyXa U BblaJieHHe ocagkoB. CpeaHerogoBble 3HaY€HUsI CKOPOCTU BETPA B LIEIOM
MIOHMKAIOTCS C CeBEpO-3arajia Ha I0ro-BOCTOK OT 5 10 3 m/c [Kazaxcman
//IIpupoonsvie ycnosus u ecmecmeenusie pecypcot CCCP, 1969].

Baxnoe 3HaueHue B GopMUpPOBaHHUH TOBEPXHOCTHOTO H MOJI3EMHOTO CTOKA UMEIOT
MOIITHOCTh, TIPOIOJDKUTEIILHOCTh COXPAHEHHS U PEKUM U3MEHEHHSI CHETOBOT'O
MIOKPOBA 10 CE€30HaM U B pa3uuHbIX popmax penbeda. [lo cperaeMHOr0NeTHUM
JAHHBIM MaKCHMaJIbHas BBICOTa CHEKHOTO MTOKpOBa B OacceitHe Apaia KoyeOaeTcs OT
HECKOJIBKMX CAHTUMETPOB Ha KOTe, Foro-3anaje u 3amaje 10 15-20 cM Ha ceBepe u
IOT0-BOCTOKE, a B TIPEITOPHBIX U TOPHBIX paiioHax 10 30 cM, ¢ 3amacamMu BOJIbI B
CHere He npeBbimaronmmu 40 MM Ha paBHUHAX W TIOBBIIIAIOIIUMUCS B TIPEJATOPHBIX U
ropssix paiionax Kaparay u Yinyray no 60 mm [Amaac Ka3CCP, 1982].

ATMocdepHbIe 0CaJKi, 0COOEHHO CHEroBbIe, UMEIOT MUHepanu3anuio 10 20-50 mr/n
Ha CeBEpe U B NMPEATrOpHbIX paiioHax, 10 100-140 mr/n Ha tore u 3amnaje, a JeToM,
0COOCHHO TOCJIe MBUTBHBIX OYpb, BETMYMHA ¢ JocTuraeT Ha paBHUHAX 300-500 Mr/m.
[To cocraBy oHM ruapoKapOOHATHBIE (3UMOI) U THAPOKAPOOHATHO-CYJIb(hATHBIC, a Ha
3amnajie Jaxe cyabdaTrHbie (JETOM) KaablIueBO-HATpUEBBIC/II003eMHbIl BOOHBIUL U
conesoli cmok 6 baccetine Apanvckoeo mops. Cocmosnue u npocros, 1983].

4. I'maporpadus

OmnuceiBaeMasi TEPPUTOPUSI HAXOAUTCA B Mpeienax dacceitHa ApaabCKOro MOps -
KpynHeiiiiero 0eccTouHOro BOA0OEMa, MUTABILIErOCs MPEX i€ B OCHOBHOM 3a CUET
MIPUTOKA MMOBEPXHOCTHBIX BOJ peK ChIpJapbu 1 AMyJapbu, BOJHOCTBIO KOTOPBIX
MOJIHOCTBIO ONIPEACIISIICS YPOBEHHBIN U COJIEBOM pexuM Mopst. Kpome pednbix
BoA0cO0poB Chipnapeu 1 AMynapbeu 6acceilH ApajabCKOro MOpsi BKJIIOYAET U J1Ba
BHYTPEHHHMX OECCTOYHBIX paiioHa: Ha ceBepe - 3TO oOmupHBIN CeBepoapanbCKuii ¢
LHEeHTpOM BO BraauHe o3.11lankap-TeHrus, a Ha rore - KbI3bUIKyMCKHIA, 3aHATHIN
OJHOMMEHHOM ITECYAHOM IIyCTHIHEH.

Peka Ceipnapbs Oepet Hauano B ropax Tsub-lllans 3a npeagenamu Kazaxcrana; ee
nHa 2137 kM, miomanb Oacceitna 462 Toic. kB. kM. CTok ChIpJapbu 3aperyiMipoBaH
PAIOM THAPO-IHEPTeTHYECKUX BogoxpaHmmuul: K3pur-OpauackuMm, YapaapuHCKuM,
Kaitpakkymckum, Tokrorynsckum. Pexa Amynapbs HaUMHAETCA B BBICOKOTOPHOM
cucteme Ilamupa, Takxke 3a npenenamu Kazaxcrana, Ha rpanuie ¢ AQpranucraHoM
(p.ITsamK); nmuHa ee 2275 kM, mmomanb 6acceitna 492 Teic. kB. kM. CTOK AMyaapbu



kak 1 CeIpapby 3aperyJIMPOBaH PSIOM THAPOIHEPTETUUCCKUX BOJOXPAHUIIHUIII.
OcHoBHasi Macca peqyHoro ctoka 6acceitHoB pp.Coipaapsu 1 AMyaapsu (10 99%)
MOCTYIAaeT Ha TEPPUTOPHUIO UCCIEAOBAHHUM C CONPEICTBHBIX TEPPUTOPHUIA.

BwMmecrte ¢ TeM, Ha (hoHE OrpOMHOTO AePHIINTA PACIIONATAEMbIX TOBEPXHOCTHBIX
BOJHBIX PECYPCOB pacCMaTPUBAEMOU TEPPUTOPHH, B IIPEIEIIax TEPPUTOPUN
Kazaxcrana u cocennero Y30ekucrana B pe3yJibTare cOpoca KOJUIEKTOPHO-
JPEHAXKHBIX BOJI C OPOILIAEMbIX MACCUBOB U MMaBOJKOBBIX BOJI CO3aHbl
MHOTOYHCIICHHBIE AHTPOIIOTEHHBIE MIOCTOSIHHO MOMOJHAEMbIE BOJI0EMbI, HauboJiee
KPYIHBIMU U3 KOTOPBIX sBJsieTCS 03. AliaapKyib U CapblkaMblill (Ha FOr0-BOCTOYHOMN
U I0r0-3aMaiHoM TpaHULaX UCCIIEyeMOU TEPPUTOPUH, COOTBETCTBEHHO).

Apaibckoe MOope 0 BeJIMYMHE II0IIaId BOJHOTO 3epKaiia - 66 ThIC. KB. KM (Ha
ypoBHe Mopst 53,41 M, 1960 r.) 3aHrMmano yeTBepToe MecTo B Mupe nocie Kacnus,
Bepx#nero o3zepa (CIIIA) u 03.Bukropus (Bocrounast Adpuka). B koToBuHe Mops
UMEIOTCS KaK KpyIHbIe ocTpoBa - Bospoxxnenus, bapcakensmec, JIazapesa, Tak u
MHOTOYHCIIEHHbIE Menikre. Husmmas oTMeTka IHa KOTJIOBHHBI, HAXOAIIAsICS Y
3araiHoro mo0epeXxbs Mops (3a IpeneaaMu TEPPUTOPUN UCCIIEI0BaHMUI), HA 69 M
HUXKE CPEAHEMHOTOJIETHETO YPOBHS ApalibcKOro Mopsi ctosiHus 1960 r., uto Ha 15 M
HIDKe ypoBHS bantuiickoro mops. Jlo 1960 r. Apanbckoe Mope MpeaCcTaBIIsIo COO0H
JIOBOJILHO CTaOUJIbHBIN BOJIOEM C BEKOBBIMH KOJIEOAHUSIMU YPOBHS BOJIBI (3 M) U
ce30HHBIMHU (25 cM) [T uopomemeoponocuueckue npobnemsi Ilpuapanvs, 1990].

B BogHO-coneBoM OanaHce MOps IJIaBEHCTBYIOIIEe 3HaueHue 10 1960 r.
MPUHATIEKAIO CTOKY pp.AMyaapbu u CeIpAapby, CyMMapHbBIH CTOK KOTOPBIX 32
nepuoa 1911-1960 rr. B 30He popmupoBanus - ropHbIX paiioHax [lamupo-Anas u
3anannoro Tsaub-1land, coctaBmsut nopsnaka 117 ky06.xm/roa (Amyaapses - 80,
Ceipnapss - 37). [Iputok B Apanbckoe MOpe cocTaBisil 56 Ky0.KM/Tof, B T.4.:
Awmypnapeu - 42, Ceipniapsu - 14, co cpenneit munepanuzanueit 0,47 u 0,55 r/n
COOTBETCTBEHHO, 00ECIIeYnBasi BMECTE C aTMOC(HEPHBIMU OCAJAKaMU U
UCIIAPUTENbHBIM IPOLECCOM C aKBaTOPUU MOPSI COJIEHOCTh BOJbI Apana 9,9
npoMutb [T1o03emHblli BOOHBLIL U CONIEBOU CMOK 8 baccelite Apanbcko2o MOpAL.
CocmosiHue u npoenos, 1983].

Hauunas ¢ 1960 r. B CB31 ¢ MHTEHCUBHBIM UPPUTALIMOHHO-TUAPOIHEPIETUIECKUM
OCBOCHHEM BOJI0-3€MEBHBIX PECYpPCOB OacceiiHa ApaibcKoro Mopsi, o01iee
Boj0NIOTpeOIeHne B 6acceiinax Amynapeu u CeIpiapbu CTaJIO CTPEMUTETBHO
BO3pacTaTh 3a CUET 3aperyIMpoBaHus U O€3BO3BPATHOTO U3BATHUS TOBEPXHOCTHOTO
ctoka: 7,7 ky6.km/ron B 1961-1965 rr.; 17 xy6.km/roa B 1966-1970 rr.; 30
Kky0.km/Tron B 1971-1975 1. 1 1o 50 xy6.km/roa u 6osee B koHie 80-X rogoB. Takum
obpazom, HaurHas ¢ 1960 r. oTpUnaTENHHBIN BOAHBIA OaJaHC MOPS CTAHOBUTCS
HOopMoO# 1 B iepuo ¢ 1970 r. mo 1990 r. exxeroansiii Aeduut 6ananca mpessimai 30
ky0.xkM. opmMupoBaHUEe CTOIL OOJBIIOTO JAeduIuTa Oalanca MOps B 3HAYNTEILHON
Mepe 00yCIOBICHO U KIIMMATOJIOTMUYECKUMH (PaKTOpPaMH - B CEMUJIECATHIE TObI
BOAHOCTb peKk AMyaapbu u Colpaapbu 0bi1a Ha 20-25% HuXKe HOPMBI U CyMMapHbIe
BO300HOBJIIEMbBIC BOJIHBIE PeCypchl Apana okazaiuch Ha 20-25 Ky0.KM/To/1 MEHBIIIE,
yeMm nipexae [Cesepckuii U.B., 1999](cm.Tadi.).
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5. I'eosiornyeckoe CTpoeHMEe U TEKTOHUKA

B reosioro-TeKTOoHM4E€CKOM OTHOIIIEHHUU BECh 0acCeiH ApallbCKOTO MOpPSl 3aHUMAET
HEHTPATbHYIO U I0r0-BOCTOUHYIO 4acTh TypaHCKOM IUIMTHI U PACIOIO0KEH B 00JIaCTH
COUJICHEHUS ABYX TUIIOB CTPYKTYP - CyOMepuanaHaibHON Y palbCKOU U
cyommpoTHo# TsHbmanbckou. [1aneo3oiickuii GyHIaMEHT, BRIXOISIIAN HA
NOBEPXHOCTh 3€MJIM 10 I'PaHULIaM OacceliHa B pailoHaxX TOPHBIX COOPYKEHU,
3anieraeT Ha rryouHax 10 1.5 kM noj akBaTopueit Mmops. BogoHOCHBIE KOMITIIEKCHI
nopoJ m1aTGOpMEHHOr0 YeXJia B pa3HbIX YacTsaX OacceifHa 3ajieratoT ¢ pe3KuM
HECOTrJIaCUEM Ha Pa3JIMYHBIX CKJIAA4aThIX 0Opa30BaHUIX U HA Pa3HBIX IiyonHax. OHu
UMEIOT HEOIMHAKOBYIO CTETIEHb 3aKPBITOCTU U yCIIOBUA BoJjooOMeHa. B mpenenax
OacceiiHa ApaiabCKOTO MOPS BBIICISIFOTCS TPU CTPYKTYPHO-TEKTOHMUECKOTO paiioHa:
Cesepo-IIpuapanbckuii, BKIIIOUAIOMIKN I0ro-3anagHyto yacth Typraiickoro mporuoa,
Ceepo-Ycrioprckuii 1 Boctouno-Apansckuil. CeBepo-IIpuapanbckuil CTpyKTYpHBIN
610k ocnoxkaeH Yenkapckum nporudom u Cesepo-lIpuapansckoit cucremoit
cTpyKTyp. OO011as1 MOIIHOCTh OCHOBHBIX BOJJOHOCHBIX KOMILIEKCOB MEJIOBBIX
MEeCYaHO-TJIMHUCTBIX U KapOOHATHBIX oTioxeHuit ot 50-150 m Ha ceBepe, g0 80-1200
M 1 OoJiee Ha oro-3amnazae. CeBepo-Y CTIOPTCKUH CTPYKTYPHBINA 00K Ha
paccMaTpuBaeMON TEPPUTOPUH 3aHUMAET JIMIIb KPAWHIOIO CEBEPO-BOCTOYHYIO YaCTh.
371ech MOITHOCTh OCHOBHBIX BOJIOHOCHBIX KOMIUIEKCOB MEJIOBBIX OTJIOXKEHUMN
coctaByseT 2.0-2.6 KM, a BBIIIEIICKAIINX MTaJIEOreH-HEOreHOBEIX - 0.6-1.2 kM.
BocTrouHno-Apanbckas cucrema nporu0oB 3aHUMAaeT BOCTOUHYIO U I0r0-BOCTOUHYIO
yacTtu OacceiiHa u BoITAHyTa Ha 500-550 kM, oT HukHe-AMyaapbuHCKO-
CynTanouziarckoi 30Hbl MOJHATUN HA 1ore, 10 Apano-HukHechlpJapbUHCKUX
cTpykTyp Ha ceBepe. Hlupuna ee 200-350km. B BocTouHO-ApanbCkoi BHaguHe
MaKCHMaJIbHasi MOLITHOCTh FOPCKUX U MEJIOBBIX OTI0KeHUM nocturaetr 200 m,
NaJeoreHoBbIX - 350 M .




1I. I1O/I3EMHBIE BO/IbI BOCTOYHOI'O
IHTPUAPAJIBA

1. I'maporeoJiornueckasi M3y4eHHOCTh TEPPUTOPHH

2. OCHOBHBIE BOTOHOCHBLIE TOPU30HTLI 1 KOMILJICKCHI

3. I'maporeoioruueckKoe paioHMpoOBaHHE

4. U3MeHeHHEe THIPOTre0J0rHYeCKHX YCJI0BUM B pe3yJibTaTe
TEXHOI'€HHOI'0 BO3/1eiiCTBHUS

1. 'maporeosornyeckass U3y4eHHOCTh TEPPUTOPHUHA

Tepputopus Bocrounoro [Ipuapanbs 3anumaet miomiaab 6onee 450 ThIC. KB.KM.
[IepBble cBeeHMs O OI3EMHBIX BOAAaX OacceilHa ApaabCKOro MOPSI CBSI3aHBI C
umenamu J.M.MymikeroBa, A.C.Depcmana, O.K.Jlanre, 1.I".Kaccuna,
A.A.Ko3bipesa, N.K.3aiineBa u ap. [llmanHoMepHoe n3yueHue TeppuTOpuH, B
OCHOBHOM I0KHOW M BOCTOYHOM YaCTH, HAYAJIOCH B ISITUAECATHIE TOJBI.
['eonoruyeckoe KapTUPOBAHUE TOCITY>KHJIO OCHOBOM /7151 IPOBEICHUS
TUAPOre0IOTHYECKUX ChEMOK, a B Hadasie 60-X ro/1oB - MOMCKOBO-Pa3BEAOYHBIX
pab6ot. K koHIiy 70-X roJIoB MOUTH BCA TEPPUTOPHSI FOTO-BOCTOYHOM yacTu O6acceiHa
Apana Obl1a OKPBITa KOMILJIEKCHBIMU T'€0JI0T0-TUAPOr€0JI0THYECKUMU ChEMKAMHU
macmtaba 1:500 000, 1:200 000, a 3naunTensHas yacthb - 1:50 000. dns psaa
MaccuBoB oporieHus K3pui-Opaunckoit, YumkeHTckoit obnacreit Kazaxcrana,
Kapakannakuu BbINONHSUIUCH J€TalbHbIE Pa3BEI0UHbIE PA0OOTHI C OLIEHKOM
AKCILIYaTallMOHHBIX 3aM1acoB MOA3EMHBIX BOJ. K 3TOMy nepuoay oTHOCSTCS epBbIe
pEruoHaNIbHBIE THIPOTr€OIOTHYECKUE UCCIEA0BAHUS, ITOCBSILIEHHBIE BOIPOCaM
dbopMUpOBaHUs, PEKUMY, THIPOJUHAMUKE, THAPOXUMHUH U TUAPOTEPMHHU MOA3EMHBIX
BOJl KaK OT/IEJIbHBIX PailOHOB, Tak U Bcero pervoHa [Ipuapanba. Ot paboThl CBSI3aHbI
¢ umenamu Y.M.Axmeacaduna, XK.C.CoigpikoBa, H.H.Xomkubaesa,
B.1.Imutposckoro, JI.A.Octposckoro, 1.C.11amkosckoro, B.O.Bosneiimio,
A.C.I'pebennukona, C.I111.Mwup3zaesa, T.b.I'pedbenmukopoii, H.M.bonnapenko,
A.C.Bunnskosa, C.M.lllammmpo, B.N.Py6anosa, I1.B.Bonkosa, B.B.Kpacuukoga,
N.C.PycanoBa u nip. Kaxaplil U3 3TUX UCCIEA0BATENEH BHEC ONPEAECIECHHbBINA BKJIA/l B
MO3HAHMUE THIPOreooruu paiiona. Y.M.AxmencaduHbiM ObLIO JaHO ONKCAHUE
aptesnanckux OacceiiHoB Kei3pu1-Kymos u CeBepnoro I[puapanss (1961, 1968), a
coBmecTHO ¢ XK.C.CoinpikoBbiM 1 V.B. Jlanesanom (1961) - ycnosuii popmupoBanus
noa3emMHbIX Boag Bocrounoro IIpuapanss. Imu oTMedanock, 4to 00J1acTbio
dbopMHUpOBaHUS TTOA3EMHBIX BOJ PETHOHA SBIISIOTCS: BOCTOYHBIE CKIOHBI MyTromxap
1 UylmkakynbCKOW aHTUKIMHAIM, ropsl Kaparay, Tanacckuii Anatay, YaTkaJbCKui,
KapxanTayckuit u Kypamunckuit xpeotsl. [Ipenmnonaranoch, 9To OCHOBHas
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pervuoHangbHas pa3rpyska MoJ3eMHbBIX BOJI MPOUCXOAUT HA TOOEPEKBE U Uepe3 JTHO
ApanbcKoro Mops.

Kpymnnbie paboThl peruoHaabHOro Xapakrepa no teppuropun Cpenneit Azuu Obuin
BBINIOJIHEHBI Y30€KCKUMHU ydyeHbIMU. COoCTaBjI€Ha KapTa €CTECTBEHHBIX IOTOKOB
TPYHTOBBIX BOJ [0 TEPPUTOPUHN ¥Y30EKHCTaHA C KOMILJIEKCOM aHAIMTHYECKHUX KapT. B
80-x rogax A.C.BumnskoBbim, X.P.JlycxopkaeBbiM OblLla OCYIIIECTBIECHA TUIU3ALUS
T'HJIPOre0sIornueckux pailonoB CpenHell A3uM B KaUeCTBE OCHOBBI JIJIs1 IIPOBEICHUS
rujporeosiorundeckux nporuo3os (1988). IlpoBoamincs MHOTOYKCICHHBIE PAOOTHI 11O
OLICHKE €CTECTBEHHBIX U IKCIUTyaTallMOHHBIX 3a11aCOB MOA3EMHBIX BOJ KaK
PErHOHAIBHOTO IJIAHA, TAK U B IIpe/ieJaxX OTAEIbHbBIX YYACTKOB C IOCIEAYIOLIUM
YTBEPKJICHUEM IKCILTyaTallMOHHBIX 3amacoB. CBoaHbIE 00001eHus mo FOxHo-
[TpuapansckoMy apre3naHckomy Oacceiiny Obuin BbinosiHEeHbI JI.A.OcTpoBCKUM
(1962,1969,1973), 1.C.ITamkosckum (1969), C.111.Mup3zaesbsim (1964). B Hux
MOMHUMO OTPa)KEHHUS O0IINX 3aKOHOMEPHOCTEN (hOPMHUPOBAHUS MTOA3EMHBIX BOJ
MEJIOBBIX OTJIO0KEHUHU, THIPOIMHAMUYECKUX YCIOBUH, TapaMEeTPOB IIACTOB,
MPUBOATCA pe3ybTaThl OanaHcoBbiX pacyeToB. M.B.ITunxacossim (1984)
O0XapaKTePU30BaHBI OCHOBHEIE ATalbl (opMHUpOBaHUs penbeda. B padore
T.b.I'pebenmukoBoii (1976), BeimonHeHHo# B npeaenax CrIpAapbUHCKOTO
apTe3uaHcKoro OacceifHa yCTaHOBJICHBI 3aKOHOMEPHOCTHU PaCIpOCTPAHEHUS
TEpPMaJIbHBIX BO/I, OTIPEJIEIICHA BOJJOOOMIHBHOCTh OCHOBHBIX BOJIOHOCHBIX KOMIUIEKCOB
U pacrpeziesieHne HaropoB, KaK MO IJIOMIAIU, TaK U B pa3pe3e, yCTaHOBICHBI
TUAPOXUMHYECKAsl U T€0TEPMUYECKasi 30HANIbHOCTH. [ eonioro-reopusnueckue
uccienoBanusa 0606mens .M. Menbkanouiikum (1975). On ykazan Ha HATUYue
IUTOLIAIHON B3aUMOCBSI3M MEK/Ty BOJJOHOCHBIMU KOMIUIEKCAMU, OTIPEIEIIHII €€
MHTEHCUBHOCTh. OIHAKO 3TU pacueThl HE ObUIN MOATBEPKICHBI 0aTaHCOBBIMU
uccinenoBanusaMu. Haunnas ¢ 70-X ro1oB i u3yuyeHus noa3eMHusix Boa [Ipuapaibs
CTaJIM IIUPOKO MCIIOJIH30BATh METO/IBI MATEMATHUYECKOTO MOJIEITUPOBAHUS.

MHorormiaHoBbie pabOThI B 3TOM HaMpaBlIeHUH ObLITN BBITIOJHEHBI KA3aXCTAHCKUMHU U
y30ekckuMu uccienoBarensimMu B nociueauue 10 - 15 net. K Hum otHOCATCS pabOTHhI
B.I1.30n0tapesa (1990) no moaennpoBaHuIo MOA3EMHOTO U COJIEBOTO CTOKA B
KOTJI0BUHY Apanbckoro mops, H.B.KaniMbIKoBOI MO CO31aHHUIO TUAPOJIUHAMHYECKON
mozenu CreIpiappMHCKOr0 apTe3uanckoro 6acceitna (1989), C.M.11lanupo,
T.H.BMHHUKOBOM U Ap. O PETHOHAIBHBIM UCCIIEOBAHUIM MIPOLIECCOB
dbopMupoBaHUs MOA3eMHBIX BOJI ChIpaphUHCKOTO apTE3UaHCKOTO OacceiiHa Ha
OCHOBE MaTeMmaTtuieckoro moaeauponanus (1988, 1989, 1991, 1992, 1995),
B.B.Becenoa, B.M.Mupmnaca, B.IO.ITlannukuna u Ap. 1o Co3JaHUI0 peruoHaIbHON
MAaTEMaTHYECKOW MOJIENIM THAPOre€0JIOTHYECKHUX yClIoBUM Ka3zaxcTraHCKoM yacTu
[Ipuapanbs 118 Les1eil palMOHAIIBHOTO UCIIOJIB30BAHMS, YIIPABICHUS IKCILTyaTallueu
¥ oXpaHbl oa3eMHbIX BoA (1991, 1992, 1995).

J1J1s OLIEHKH SKCILTyaTallMOHHBIX 3aracoB K3bUnkapMHUHCKOTO MECTOPOXKIECHUS
MOJI3EMHBIX BOJI, PaCHONI0KEHHOT0 Ha Tepputopuu T. K3put-Opasl, . TacOyret u ux
OKpPECTHOCTEH CO3/1aBajlach MOJIEJIb-BPE3Ka B PETMOHAIBHYIO MOJIENb FOT0-
BocTouHoro IIpuapanss (Becenos B.B., Mupnac B.M., Tpymens JL.IO. 1995). Cxema
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PaCIOJIOKEHHSI MAaTEMaTHUYECKUX MOJIENIeH THAPOT€0IOTHYECKUX 0OHEKTOB
Bocrounoro [Ipuapanss npusBeaeHa Ha pUCYHKE.
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Cxema pacrosaoKeHuss MaTeMaTUYECKUX MOJIETIEN THIPOre0IOTUYECKUX 00BEKTOB
[Tpuapanbs

1. I'pannna monenu ChIpAapbUHCKOTO U I0XKHOM yacTh Typraiickoro apre3manckoro 6acceiiHoB (aBTOpPHI:
B.B.Becenos, B.M.Mupnac, B.1O.ITannukun u np.) 2. 'panuna moaenu CelpAapbHHCKOTO apTe3HaHCKOro Oacceiina
(aBToper: C.M.1lanmmpo, T.H.Burnukosa, H.B.Kanmeikosa) 3. ['panniia Moaeny KOTIIOBHHEI APalTbCKOTO MOPSI
(aBToper: C.M.1lammpo, T.H.Buraukosa, B.I1.3omotapes u np.) 4. ['pannma moaenu K3punkapMHHCKOTO
MECTOPOXKICHHUS OA3eMHBIX BoJ (aBTophl: B.B.Becenos, B.M.Mupnac, Tpymiens JI.FO.)

XacanoBbiM A.C., TaxupossiMm H., McanoBeim A.I'. (1982) Obia BeITIOTHEHA
MIPOTHO3HAsl PETHOHANbHAS OLIEHKA SKCIUTYaTaIlMOHHBIX 3aM1acOB MOI3€MHBIX BOJI
BEepXHEMEIIOBbIX oTiokeHuH FOxHo-IIpuapanbckoro apre3naHckoro d6acceiina ¢
MPUMEHEHHEM METOJ0B MAaTEMAaTUUYECKOTO MOACIMPOBAHMS U B CBSI3U C OLEHKOM
B3aMMOCBSI3U MOJI3EMHBIX BOJI C APajIbCKUM MOPEM.

XapakTepucTUKa TUAPOTre0JOTUIECKUX ycsioBuM Boctounoro [Ipuapanss naercs
HaMH Ha OCHOBE PE3YJIbTATOB 3TUX UCCIIECIOBAHUMN.

2. OCHOBHBIE BOAOHOCHBbIE TOPU30HTHI U KOMILJIEKCHI

Ha PICCJIG,Z[YGMOI?I TCPPUTOPUH BBIACIICHO IITh OCHOBHBIX BOOOHOCHBIX TOPHU30HTOB U
KOMIIJICKCOB, IIPUYPOUYCHHBIX, COOTBECTCTBCHHO, K HCOI'CH-YCTBCPTUYHBIM,
BCPXHCOOUCHOBBIM, BECPXHCTYPOH-CCHOHCKHUM, BerHeaJ'IB6-CeHOMaHCKI/IM 1 HUKHC-
CpeIIHeaJ'II)6-IOpCKI/IM OTJIOKCHUAM, obOacTu pacpoCTpaHCHUA KOTOPBIX IOKA3aHbI
Ha PUCYHKC. BOI[OHOCHLIG TOPU30OHTLI U KOMIIJICKCEI Pa3AC/IAIOT TPHU PETUOHAJIBHBIX
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BOJIOYNOPA UMEIOIIUX MPAKTUYECKN MIOBCEMECTHOE PACITPOCTPAHEHUE, & TAKKE
YETaHCKUE TIIUHBI B CEBEPO-3aMaJHON YaCTH OMUCHIBAEMON TEPPUTOPHUH.
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Cxema pacrnpocTpaHeHUs OCHOBHBIX TOPU30HTOB U KOMILIEKCOB
I'panunpl pacpocTpaHeHus OTIIOKEHHH: | - 301IEHOBBIX, 2 - S0IIEH-0JINTOLIEHOBBIX, 3 - BepXHealIb0-CEHOMaHCKUX,
4 - HIDKHECpeTHEABOCKHX, 5 - HEOKOM-aNTCKUX, 6 - IOPCKHX, 7 - CKBaXXHHA U €€ HOMep, 8§ - THHHS
THAPOTEONIOTHYECKOT0 pa3pesa u ee HoMep, 9 - palioH HCCIIeIOBaHHN.
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Cxemaruueckas TUAPOTCOJIOrn4CCKad KapTa

Pacnpoctpanenue noa3eMHbIX BOA: 1| — BOJOHOCHBIM TOPU30HT COBPEMEHHBIX 03€PHBIX OTIOXKeHUH. [Tecku
TJIMHUCTHIE C TIPOCTIOSMU TJIMH ¥ THIICOB; 2 — BOJJOHOCHBIA TOPU30HT COBPEMEHHBIX MOPCKHX OTJIOKEHHIA; 3 —
BOJOHOCHBIM TOPU30HT COBPEMEHHBIX OTI0XKeHUH. [lecku, rpaBuid, Cynecu, CyrJIMHKH, IPOCIOU IECKOB CPEI
TNIAH; 4 — BOIOHOCHBIH TOPH30HT BEPXHEUYCTBEPTUIHBIX-COBPEMEHHBIX AILTIOBHABHBIX OTIIOXKEHHH (a) ’
criopanudecky 00BogHeHHBIE 0TI0keHus (0). Ilecku, TpaBwii, CynecH, CyriMHKH, IPOCIION TIECKOB CPEH TIIHH,
TJIMHBI, 5 — BOJIOHOCHBIN TOPU30HT BEPXHEUETBEPTUUHBIX AJTTIOBHAIBHBIX OTJIOKEHUHN. ["aieyHuky, rpaBUiHO-
TaJIeYHUKH, TIECKHU, CYIecH; 6 — BOJTOHOCHBII TOPH30HT CpeIHE-BEePXHEUETBEPTUIHBIX AJUTFOBHATIBHBIX OTIOKECHUH.
['paBuiiHO-raneyHuKH, ECKU, CyNecH; 7 — BOAOHOCHBII TOPU30HT HUKHE-CPEIHEUETBEPTUYHBIX aJUTFOBUAJIBHBIX
otnoxkenui. Ilecku c IMpOCIOAMHU NTECUAHUKOB U I''IUH; 8 — BOZ[OHOCHI)Iﬁ TOPU3OHT BEPXHCIIJIIMOLICHOBBIX -
COBPEMEHHBIX OTJIOKEHHH; 9 — criopaguyeckn 0OBOIHEHHBIE BEPXHEIUINOLICH-HIKHEYETBEPTHIHBIE OTJIOXKeHus; 10
— BOZIOHOCHBIH TOPH30HT BEPXHETIMOLIEHOBBIX OTIOXKEHHH (2) U CIOpaaudecku 0OBOTHEHHBIE OTI0XKeHHS (0).
[ecku, mecyaHUKK ¥ UX IPOCIION CPeIy MIMHUCTOM Tommy; 11 — cnopagudecku 0OBOTHEHHBIE OJIUTOLICHOBBIE
OTIOXeHUsT; 12 — criopagndecku 00BOTHEHHBIE S0IIEHOBEIE OTIOXKEHUS; |3 — BOJIOHOCHBIH TOPH30HT
BEPXHEIOIICHOBBIX OTIIOXKEHHH (CcaKkcaylbCKas CBUTA); 14 — BOIOHOCHBIN KOMILIEKC BEPXHETYPOH-CEHOHCKHUX
otnoxeHni. [lecku, mecHaHuKy, H3BECTHIKH, YSPEAYIOIINECs C TIIMHAMH, aJICBPOJINTAMH U apTHLTUTaMu; 15 —
BOJIOHOCHBII TOPH30HT BEPXHETYPOHCKUX OTIOXKEHHUH; 16 — BOTOHOCHBIN TOPU30HT CEHOMAHCKUX OTIIOKECHUH.
Pacmpoctpanenue BOZOYTOPHBIX MOPO: 17 — BOZOYTIOPHBIE BEPXHEIOEHOBEIE OTIOXKEeHHS. | THHEBI 3eTenbie; 18 —
BOJIOYIIOPHBIE 30IIEH-OJIUIOLIEHOBEIE OTIOXKEHUS. [ THHBL; 19 — BOJOYIOPHBIE CPEIHEIOEHOBEIE OTIOKECHUS
(Tacapanckas cuta). ['uHbl; 20 — BOIOYIIOPHBIE HEpACUJICHEHHbBIE TAJIEOT€HOBBIE OTIIOKeHUs. [ muHbL; 21 —
BOJZIOYTIOPHBIE HIXKHETYPOHCKHUE OTIIOKEHUS. 3€JI€HOBATO-CEPhIe TIUHBI, AIEBPOJIUTHI, IECUAHUKU. 22 — BBIXObI
NaJIe030MCKUX TTOPOJ] HA MOBEPXHOCTD. 23 — rpaHuIa MoJieupyeMoi oonactu. 24 — ckBaxxkuna. L{udpsi: BBepxy —
HOMEp M MHJEKC I'€0JIOT'MYECKOr0 BO3pacTa BOJOBMEIIAIONINX [TOPOJ; ClIeBa B UUCIUTENE — 1e0uT, J1/c, B
3HaMeHaTeJe — IOHIKEHHUE, M; CIIpaBa B UUCIIUTEIIE — ITyOHHA YCTaHOBUBILETOCS YPOBHS BOJIBI, M, B 3HAMEHATEIIE -
MUHEpaJIN3aIus BOIbI, T/JT

Heozen-uemeepmuunuliit 6000HOCHBLIL KOMNEKC PACTPOCTPAHEH MPAKTUYECKH
MOBCEMECTHO 3a UCKIIIoUeHneM HIKHeChIpIapbHHCKOTO TIOAHATHS, T/I€ Ha
MOBEPXHOCTh BBIXOJIAT MEJIOBBIE OTJIONKEHUS. [ €eHEeTUUECKH - 3TO aJIFOBUAJIbHBIE,
03€pHBIE, 03EPHO-AJITIOBHATBHBIC, POTIOBUAIBHBIC, AJTIOBUATTBLHO-TIPOTIOBHAIBHEIE,
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70JI0BbIe, MOpPCKHUE oTNIOKeHUs. Hanbounblliee pacnpocTpaHeHHUE MOy I
AJUTFOBHAJIBHBIC U AJUTIOBUAIBHO-TIPOIIOBUANIBHBIC: TIECKH, TPAaBUWHO-TAJICUHUKH,
BAJTYHBI, CYTJIMHKH, CYIIECH, PEXKE TJIMHBI, KOHIJIOMEPAThI, IECYAHUKHU. 3HAUYUTEIIbHbIC
rmromaay B [Ipuapanse 3aHATHI 2010BbIMU NIecKaMu: bosnbime u Manbie bapcyku,
[Ipnapansckue Kapakymsl, Kei3puikymbl. MOpCKHE OTII0KEHUS MTPEACTABICHBI
NPEUMYIIECTBEHHO WiaMH, INnHaMU. O0111ast MOLTHOCTh HEOT'€H-YETBEPTUUHBIX
otnoxxkenuit usmensiercs ot 20 1o 350 M npu oO11eil TeHIEHIIMN YMEHBIICHHUS €€ C
IOr0-BOCTOKA Ha CeBEPO-3anaj. MOIHOCTh BOJOBMEIIAOIINX OTI0KEHUN
K0J1e0JIeTCs B IIpesiesiaX OT HECKOIBKUX METPOB 10 250M. OuiibTpaliuoHHbIE
CBOMCTBA XapaKTEPU3YIOTCS BEIMYMHAMU BOAONPOBOAUMOCTH OT 50 KB. M/CYyT B
[Tpuapanwe g0 1500 kB.M/cyT 1 Oosiee B peaenax Boctouno-Kei3puikyMckoro
apTe3uaHCKOro OacceiiHa BTOPOro nopsaka.
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Cxemarnueckas KapTa BOAOIPOBOJUMOCTH BOJOHOCHOTO KOMILUIEKCA BEPXHEHEOT €H-
YETBEPTUUYHBIX O0TJI0KEeHU BocTounoro [Ipuapaines

BomomnpoBogumocTs, kKB.M/CYT: : 1 - menee 50, 2 - ot 50 go 100, 3 - ot 100 mo 300, 4 - ot 300 1o 500, 5 - ot 500 mo
800, 6 - ot 800 mo 1000, 7 - ot 1000 mo 1500, 8 - 6oee 1500. Bbrxompr 0TI0XKEHUH Ha TOBEPXHOCTE: 9 -
naeo3oickux; 10 - JOHEOTeHOBBIX Me30KaitHO30McKuX. 11 - pacmpocTpaHeHue criopagndecku 00BOTHEHHBIX
BEPXHEHEOTeH-UYETBEPTHYHBIX 0010KeHNit; 12 - rpaHuUIIa paifoHa CCIeIOBaHUH.

B nienom noazeMHubie BObI HEOT€H-YETBEPTUUHBIX OTIIOKEHUI Oe3HaNOpHEIE.
HeGomnpiue mecTHbIe HamoOpbl 00YCIOBIEHBI HATUYUEM TTTUHUCTBIX TPOCIIOEB.
['myOuHbI 3aneranusi MOJ3eMHBIX BOJI caMble pa3HOoOpasHble (0T 3 M Ha ceBepe 10 S50
M H OoJiee Ha I0re) U 3aBHUCAT OT pelibeha MECTHOCTH U yAaJI€HHOCTH OT 30HbI
BJIMSIHUSI IOBEPXHOCTHBIX BOJIOTOKOB.
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Cxemarndeckas KapTa THAPOU30TUIIC BEpXHEHEOTCH-YETBEPTUIHOTO BOJOHOCHOTO
komIuiekca Boctounoro Ipuapainss (1o coctosiuuto Ha 1960-65 rr)

1 - ruAPON30TUIICH, M. BBIXOBI OTIIOKEHHUH HA TIOBEPXHOCTH: 2 - MAJIC030HCKHX; 3 - TOHEOTCHOBBIX
ME30KaiHO30MCKHX. 4 - paCIPOCTPaHEHHUE CIIOPATUUCCKH OOBOJHEHHBIX BEPXHEHEOT€H-UETBEPTHUHBIX O0JI0KCHHU;
5 - rpaHuIia pailoHa UCCIeAOBaHUM
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Cxemarunueckast KapTa TJTyOMH 3ajieraHus MOJ36MHBIX BOJI BEpXHEHEOI€H-
YETBEPTUYHOTO BOJIOHOCHOTO KoMIuiekca Bocrounoro [Ipuapanss (1o cocTosHIIO Ha
1960-65 rr)

I'myOuna 3aneranust moa3eMHbIX Boa, M: 1 - meree 3,2 -0t 3 n0 5,3 - ot 5 o 10,4 - ot 10 10 20, 5 - ot 20 1m0 30, 6
- ot 30 1o 50, 7 - 6onee 50. BeIxo/bl OTIIOKEHUI Ha TOBEPXHOCTH: § - MTAJIE030HCKHX; 9 - TOHEOT€HOBBIX
Me30KaiHOo30MCKuX. 10 - pacripocTpaHeHne COpPaAUYecKn 0OBOTHEHHBIX BEPXHEHEOT€H-UETBEPTUIHBIX
o0noxeruit; 11 - rpaHuIia paifoHa UCCIETOBAHUH.

MuHepanu3anus Mo J3eMHBIX BOJI HEOTCH-Y€TBEPTUYHOTO BOJOHOCHOTO KOMILIEKCA
BecbMa rectpas u kosieonercs ot 1-1.5 r/n Ha roro-3anaze 1o 50 r/n u 6onee B

[Ipuapainse.
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UZBEKIET AN

CxemaTtuyeckas KapTa MUHEpaIU3aIUH TIOJI36MHBIX BOJI HEOT€H-YETBEPTHUHOTO
BOJIOHOCHOT0 KoMIuiekca Bocrounoro Ilpuapainbs

Munepanuzanus moa3eMHbIX Bof, r/a: 1 — menee 1,2 —1-1.5,3-1-3,4-1-5,5-3-5, 6 - 5-10, 7—3-10, 8 — 10-30,
9 —10-50, 10 — 30-50, 11 — 6onee 50. Beixob! OTIIOKEHNH HA THEBHYIO OBEPXHOCTH: 12 — maneo3oiickux, 13 —
JIOHEOT€HOBBIX ME30KaHO30MCKHX; 14 — pacrpocTpaHeHre COPaAMYeCKd OOBOIHEHHBIX HEOTE€H-4Y€TBEPTHYHBIX
OTJIOXKEHHUH; 15 — TeKTOHNYEeCKHUe HapyLIeHUs

Bo10HOCHBII KOMILJIEKC TOBCEMECTHO 3aJIETAET HA MMOPOIAX MIEPBOI0 PErHOHAIBHOTO
BOJIOYIIOpA, IPEICTABIEHHOr0 IIIMHAMU NAJIEOT€HOBOIr0 Bo3pacTa. I myOuHbI
3aJieraHus MOIOIIBBI KOMILJIEKCA TOCTUTA0T HAUOOJIBIIINX BEJIMYMH BO BIIAJUHAX B
BOCTOYHBIX U IOTO-BOCTOYHBIX YacTsx OacceliHa, HauMeHblux B IOxHoM [Ipuapanne.
I[To nepudepun HixkuecspaapbHCKOTO MOAHIATHS U B Ipearopbsax Kaparay
OTMEYaIOTCsI MHOTOYUCIIEHHBIE BBIXO/IbI IJIMH HA THEBHYIO TOBEPXHOCT.
MakcuMalibHbIE 3HAaYEHUSI MOITHOCTH IIEPBOTO PETMOHAIIBHOTO BOJOYIIOPA
nocturatot 800 u 6oee METPOB B I0r0-BOCTOYHOM YaCTH PETMOHA, YMEHbIASACH B
HEHTpaIbHbIX YacTax 10 50-100 m .
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UZBEKIST AN

CxemaTu4ieckas KapTa TJTyOHH 3aJleTaHus KPOBJIH MIEPBOTO OT MOBEPXHOCTH
pernoHanpHOTO Bogoymopa (P) Bocrounoro Ilpuapanbs.

1 - n30aMHUY IITyOMH 3aeTaHns KPOBIIHM BOJOOYIIOPHBIX OTJIOKEHUH, M; 2 - OTCYTCTBHE BOAOYIIOPHBIX OTIOKEHUH;
3 - BBIXOZBI BOJOYTIOPHBIX OTJIOKEHUH Ha THEBHYIO IIOBEPXHOCTH; 4 - BBIXOIBI MAJIC030MCKUX MOPOJ HA THEBHYIO
[IOBEPXHOCTH; 5 - IPaHULA PaliOHA UCCIIEIOBaHUM.
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Cxemarudeckas KapTa MOIITHOCTH IIEPBOTO OT MMOBEPXHOCTH PETHOHAIBHOTO
Bojioynopa (P) Boctounoro Ilpuapasbsi.

MourHoCTh BOZOOYHOPHBIX OTIOXEHUH, M: 1 - MeHee 50, 2 - ot 50 mo 100, 3 - ot 100 1o 150, 4 - ot 150 10 200, 5 -
ot 200 go 300, 6 - ot 300 1o 400, 7 - o 400 o 500, 8 - ot 500 10 600, 9 - o 600 0 700, 10 - oT 700 1O 800, 11 -
6omee 800. 12 - oTcyTCTBHE BOJOYHOPHBIX OTIOXKEHUH; 13 - BBIXO/IBI BOLOYHNOPHBIX OTIOKEHUI Ha JHEBHYIO
MOBEPXHOCTH; 14 - BBIXOABI MATE030MCKUX MOPOJT HA JHEBHYIO MMOBEPXHOCTD; 15 - rpaHMIa paiioHa HcCIe0BaHUil.

Bepxnesoyenoewtii 6000H0oCHbBLIL KOMNIEKC. BOTOHOCHBIN KOMIUIEKC
BEPXHE30LEHOBBIX OTJIOKEHHUM CaKCayJIbCKOW CBUTHI BBISIBJIEH U U3yueH B CeBEpHOM
[Ipuapanse. BogoBmeraroiue mopoisl MPeACTaBICHBI MEJIKO- U CPETHE3EPHUCTHIMU
KBaplIeBO-TJIayKOHUTOBBIMH IECKAaMU U MIECUaHUKaMU CYMMapHON MOIIHOCTBIO OT 5-
10 m Ha ceBepe Ceepo-IIpuapanbckoro apresnanckoro 6acceitna 10 150-200 m B
npubpexHoii yacTu Apansckoro Mopsi. CymmapHasi BOJOTPOBOAMMOCTh KOMITJIEKCA
cocraBiisieT npeumyiiectBeHHO 50-100 KB.M/CyT, yBeIUUYMBAsCH B pailoHe
Tomnaraiickoit antTukiunanu 10 350-500 kB.m/cyT. B cBogax Tomnaraiickoii u
[Iy6apToOMHCKOM aHTUKJIMHAJIEH BEPXHEIOIEHOBBIE OTIIOKEHUS BBIXOAAT HA
JTHEBHYIO MTOBEPXHOCTH. 3/1€Ch MO/I36MHBIE BOJIbI KOMILIEKCA MMOIYYal0T MUTAaHUE 32
cyeT uHpUIbTpauu aTMocPepHbIX ocaakoB. Ha 3HaunTenbHON yacTu obactu
pacnpoCTpaHEeHMsI BEPXHEIOILEHOBOI'O BOJJOHOCHOTO KOMILJIEKCA OH MEPEKPhIBAETCS
BOJIOYIOPHBIMH OTJIOKEHUSIMH YETaHCKOM CBUTHI, MOIIIHOCTh KOTOPbIX qocturaetr 100
M. [ToaTomy noazeMHble BO/IbI B OCHOBHOM HamopHble. MIX MuHepanuzanus
3akoHOMepHO yBennuuBaercs oT 0.2-0.7 r/n B o0nactax nutanus 10 5 pexe 7 r/1
BMECTE C OTPY>KEHHUEM BOJOHOCHBIX IIJIACTOB IO BOJIOYTIOPHBIE OTIIOKECHHS
YeraHCKOW CBUTHI. [ 1yOuHBI 3a51eranusi KpOBJIM BOJJOHOCHOT'O KOMILJIEKCA
u3Mensitores ot 0 1o 150 M. MakcumanbHble NTyOMHBI OTMEYAIOTCS B I0T0-3aaHON
¥ 3aIa{HOM YacTAX 001acTH pacpocTpaHeHus: 00BOJHEHHOU Tomu. [ myOuna
3aJieraHusl ypOBHS MOA3EMHBIX BOJ KOJIEOIETCSI OT HECKOJIBKUX METPOB B
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nentpanbHoit yactu Cesepo-IIpuapansckoro 6acceitna 1o 100 m u Gosnee B ero
3amaJHOM 4acTH.

Bepxnemypon-cenonckuii 6000H0OCHbLIL KOMNeKc. BogOHOCHBIN KOMILIIEKC

BEPXHETYPOH-CEHOHCKHUX OTJIOKEHUM pacnpocTpaneH B [Ipuapaibe noBceMecTHo, 3a
UCKITIOUEHHEM HEOOJBIINX YYaCTKOB B Mpeenax HmkHechpaappHHCKOTO TTOIHATHS.
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CxemaTudeckas KapTa THIPOU30IMbe3 BOJOHOCHOTO KOMIUIEKCa BEPXHETYPOH-
CEHOHCKHX OoTJi0keHui Bocrounoro Ilpuapanss (mo cocrosauro Ha 1960-65 7).

1 - rupponzonbessl, M; 2 - rpaHuIa Apaiabckoro Mopst Ha 1961 1.5 3 - BEIXOBI Ma€030WCKUX ITOPOJT Ha JHEBHYIO
MTOBEPXHOCTH; 4 - OTCYTCTBHE BOZOHOCHOTO KOMITIIEKCa; 5 - TpaHUIIA paifoHa UCCIIeTOBaHUH.

Pa3pe3 BepXHETYPOH-CEHOHCKUX OTJIOKEHUM MPEICTABIICH MTECYaHO-TIIMHUCTON
TOJIILIEW MOPCKOIO M KOHTUHEHTAJIBHOTO IIPOUCXO0KACHUS. BOJOHOCHBIMU
OTJIOKEHUSMMU SIBJISIFOTCS MEJIKO- M PA3HO3EPHUCTHIE NIECKU U MECUaHUKU. B
HEHTPATBHBIX YaCTSAX MPOTUOOB OHM MOTPYykKaroTcs Ha Tyouny a0 8§0-300 m.

Haubonpas oOuias MomHOCTh 0Ti0keHuid B Bocrounom I[puapanse gqocruraer 800

M (IOr0-BOCTOYHAS YaCTh ONMHUCHIBaeMOM Tepputopun). I deKTuBHAS MOIIHOCTD
BOJOBMEIIAIOIINX MMOPOJI yBeInYMBaeTcs Bo BnaauHax 10 300 m. B penenax
MOJHATUI OHa cokparniaercs 10 20-40 m.
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Cxemarnueckast kKapTa 3¢(HeKTUBHON MOUTHOCTH BOJJOHOCHOTO KOMILIEKCA
BEPXHETYPOH-CEHOHCKUX OTJIO)KeHUM BocTounoro [Ipuapanss

D¢ddexTrBHAsT MOIIIHOCTH BOJOHOCHBIX OTIIOKEHHUI,M: 1 - Mmenee 20, 2 -20-60; 3 - 60-80; 4 - 80-100; 5 - 100-120; 6 -
120-140; 7 - 140-160; 8 - 160-200; 9 - 200-250; 10 - 250-300; 11 - BEIXO/IBI BOZOHOCHOTO KOMIUIEKCA Ha JTHEBHYIO
MOBEPXHOCTH; 12 - OTCYTCTBHE BOJJOHOCHOTO KOMILIEKCA; 13 - BBIXO/BI MAJIE030MCKUX MOPOJ HA THEBHYIO
MOBEPXHOCTH; 14 - TEKTOHUYECKHE HapylIeHus; 15 - rpaHuna paifoHa Ucciae10BaHu
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Cxemaruyeckasi KapTa oOLIeil MOIIIHOCTH BOJOHOCHOT'O KOMILIEKCAa BEPXHETYPOH-
CEHOHCKHX 0TJ0XeHn Bocrounoro IIpuapanes

1 - m3oaMHNYN 001IEH MOIITHOCTH; 2 - OTCYTCTBHE BOJOHOCHOTO KOMIUTEKCA; 3 - BRIXO/bI BOZOHOCHOTO KOMITJIEKCA Ha

JTHEBHYIO IIOBEPXHOCTh; 4 - BBIXO/IbI MTAJICO30MCKUX MOPOJ Ha THEBHYIO IOBEPXHOCTH; 5 - pacIpoCcTpaHeHUe
BEPXHETYPOH-CEHOHCKUX OTJI0XEHUIl; 6 - TeKTOHMUECKUe HapyIlIeHus; 7 - TpaHuLa pailoHa HCCIeJOBaHU

[ToazeMHbIe BOJIbI MPAKTUUECKH MO BCEW 00JIaCTH pACTIPOCTPAHEHUS 00J1a1at0T
HAaIlOpOM, 3a UCKIIIOUEHUEM JIOKAJIBHBIX YYaCTKOB BBIXO/1A IIOPOJ HA THEBHYIO
MOBEPXHOCTH. [Ibe30MeTprueckre ypoBHH Ha Ooibiieit yactu Boctounoro

[Ipuapanes ycranaBiuBarores ot 2 10 10-15 M BbIe NOBEPXHOCTH 3EMIIH, TO3TOMY
MOA3E€MHBIE BOJIbI KOMILJIEKCA HA 3TUX YYaCTKaX CaMOU3IUBAKOTCSL.
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CxemaTtuyeckas KapTa u30bITOYHOTO HAropa MOI3eMHBIX BOJI BEPXHETYPOH-
CEHOHCKOT'0 BOJIOHOCHOT0 KoMIuiekca Bocrounoro [Ipuapanss.

M30bITOYHBINH HATIOP TIOJ3eMHBIX BoA, M: 1 - meHee -100, 2 - ot -100 1o -60, 3 - ot -60 m0 -20, 4 - o1 -20 10 0, 5 - OT
0 10 10, 6 - or 10 10 20, 7 - ot 20 10 40, 8 - o1 40 110 60, 9 - 0T 60 10 80, 10 - 0T 80 11O 100, 11 - Gosee 100.
BoIxo/1p1 0TII0KEHUH Ha TOBEPXHOCTD: 12 - maneo30iickux; 13 - BEpXHETYPOH-CEHOHCKUX. 14 - oTcyTCTBHE
BOJIOHOCHOT'O KOMIUIEKCA BEPXHETYPOH-CCHOHCKHX OTJIOKEHHI; 15 - rpaHuiia paiiloHa UCCIIeIOBaHUH.

BononpoBoanmocts BogoBmenaromux nopoa usmensiercs ot 50-100 kB.m/cyT B
paiione HukHechlpAapbMHCKOTO MOIHTHS, Ipearopuil Yiyray, bykanrtay no 1200
KB.M/CyT - B BocTtounowm Ilpuapanse. Hanbonbimas ee Benuuuna (1400 kB.M/CyT)
JNIOCTUIaeTCsl Ha CEBEPO-BOCTOKE UCCIIEyEMOUM TEPPUTOPUM B IpEaEnax
MpIHOYTaKCKOTro apTe3uaHcKoro dacceiHa.
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Cxemarnueckas KapTa BOAOIPOBOJUMOCTH BOJJOHOCHOTO KOMILJIEKCA BEPXHETYPOH-
CEHOHCKHX O0TJ0keHn Bocrounoro IIpuapanss.

BopomnpoBoaumocts, kB.M/cyT: MmeHee 100, 2 - ot 100 mo 300, 3 - ot 300 mo 500, 4 - ot 500 o 800, 5 - o 800 10
1000, 6 - 6onee 1000. 7 - BBIXO/IBI TAJIEO30MCKHUX MTOPOJ Ha JHEBHYIO IOBEPXHOCTD; 8 - OTCYTCTBHE BOJOHOCHOTO
KOMIUIEeKCa; 9 - rpaHuiia paiioHa uccleq0BaHnH.

Koaddumuent ynpyroit BogooTaun KOMILIEKCA, 10 JAHHBIM OMBITHBIX OTKAYEK,
kosebsaercss B ocHOBHOM OT 0.001 1o 0.009 kB.M/CyT, yMEHbBIIASICh B FOI0-3a11aIHON
gactu onuckiBaeMont Tepputopun 10 0.0001-0.0003 kB.M/CyT.
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CxemaTuyeckas KapTa ynpyroi BOJ0OTAA4YH BOJJOHOCHOTO KOMIUIEKCA BEPXHETYPOH-
CEHOHCKHX 0TJ0keHn Bocrounoro [Ipuapanes

Bennunna ynpyroi Bomootnaun: 1 — (1-3)x0,0001, 2 — (1-2)x0,001, 3 — (2-5)x0,001, 4 — (4.9-8.75)x0,001; 5 —
MecTa OIpeelIeHUs YIPYTroil BOIOOTAauH MO pe3yIbTaTaM ONBITHO-(QMIBTPALMOHHBIX padoT; 6 — OTCyTCTBHE
BOJIOHOCHOT'O KOMILIEKCA; 7 — BBIXOJIbI BOJIOHOCHOTO KOMIUIEKCA Ha JHEBHYIO MTOBEPXHOCTD; 8 — BHIXOJIBI
MaJIe030MCKUX MOPO/] Ha THEBHYIO MTOBEPXHOCTh; 9 — TeKTOHMUECKUe HapymeHus; 10 — rpanuna paifona
UCCIIEI0BaHUI

B o6nacTu BbIX0/1a BOJOBMEIIAIOIINX OTI0KEHUN HA TOBEPXHOCTh WJIM HETITyOOKOTO
WX 3aJieraHus Ha I0ro-3anajaHoM ckioHe Kaparay, noazemubie Bojsl npecusie (0.3-0.4
/1), TAAPOKApOOHATHOTO KAJBIIMEBOTO cocTaBa. [1o Mepe mpoABMKEHUS Ha 3ama]
MUHEpaJIn3alys N0I36MHBIX BOJ yBeauuuBaeTcs 10 1.5-3 r/n, a BOnu3u Apajibckoro
Mops 110 3-5 r/1. B CeBeprom [Ipuapanbe MuHEpamu3amusi o J3eMHbBIX BOJT
BEPXHETYPOH-CEHOHCKOTO KOMILIeKca AJocTuraeT 5-10 /71, a XUMHUYEeCKHUA COCTaB BOJ
CTAHOBHTCS XJIOPUIHO-CYIb()aTHBIM.
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CxemaTuyeckas KapTa MUHEpaIU3aI[iH TIOJI3EMHBIX BOJI BEPXHETYPOH-CEHOHCKOTO
BOJIOHOCHOTO KoMIuiekca Bocrounoro Ilpuapainbs

MuHepanu3aiys moa3eMHusIx o, r/im: 1 —menee 1,2 —1-1.5,3 —1.5-3,4-3-5,5-5-10,6 — 1-10, 7—> 10.
BpIx0obI OTJIOXKEHUN HA THEBHYIO MTOBEPXHOCTH: 8 — MallE030MCKUX; 9 — BEpXHETYPOH-CEHOHCKHX; 10 — OTCyTCTBUE

BOJIOHOCHOT'O KOMIIEKCA BEPXHETYpPOH-CEHOHCKHUX OTJIOKEHHH; 11 — TekToHnueckue HapymeHus; 12 — rpaHuna
paiioHa uccnea0BaHuil

Boa0oHOCHBIN KOMIUIEKC BEPXHETYPOH-CEHOHCKHUX OTJIOKEHHUU NIOYTH HA BCEU
ONKCBIBAEMON TEPPUTOPUH 3AJIETAET HA TIIMHUCTBIX OTIOKEHUAX HUXKHETO TYpPOHA.
I'myOuna 3aneranus KpoBJH IJIMH B IPOruOax I0ro-BOCTOYHON YaCTH JJOCTUTAET
1400-1600 m, a B IIpuapaiibckoit 4acTu OHa, Kak rpasuiio, He npesbimaet 500-600 m.
MortHocTh T7iMH HeOoubIas u u3Mensercs ot 20 M B ceBepo-3anaiHoi yacTu
peruona 10 100 M B F0ro-BOCTOYHOIA.
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CxemaTtuieckas KapTa TITyOWH 3ajleTaHus KPOBJIM BTOPOTO OT MTOBEPXHOCTH
pernoHanbHOTO Bogoyrnopa Bocrounoro I[Ipuapanss.

1 - u30IMHUK ToTyOHH 3ajleraHus KPOBJIM BOJOYIIOPHBIX OTIOKEHHUH, M; 2 - OTCYTCTBHE BOAOYIOPHBIX OTIOXKEHHUIT; 3
- BbIXOAbI BOAOYIIOPHBIX OTJIOKEHUH Ha JHEBHYIO MMOBEPXHOCTD, 4 - BbIXO/IbI aJIE030MCKUX MopoJ Ha JHCBHYIO
MOBEPXHOCTB; 5 - IpaHHIIa paifOHa HCCIEI0BAHUIL.
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CxemaTuieckasi KapTa MOIITHOCTH BTOPOT'O OT MTOBEPXHOCTH PETHOHATIHLHOTO
Bogoynopa Bocrounoro I[Ipuapanss.

MourHoCTh BOZOYTIOPHBIX OTI0XKeHHH, M: 1 - meree 10, 2 - ot 10 mo 20, 3 - ot 20 1o 30, 4 - ot 30 10 40, 5 - oT 40
10 50, 6 - ot 50 10 60, 7 - ot 60 10 70, 8 - oT 70 1m0 90, 9 - Gostee 90. 10 - OTCYTCTBHE BOJOYIOPHBIX OTIOXKEHHUH; 11
- BBIXO/IbI BOJOYIIOPHBIX OTJIOXKEHUI Ha JTHEBHYIO MOBEPXHOCTH; 12 - BBIXO/IbI NAICO30MCKUX OPOJ HA THEBHYIO
MOBEPXHOCTD; 13 - rpaHuIia paiioHa UCCIIEIOBAaHUA.

Bepxneanvo-cenomanckuilt 6000HOCHBLIL KOMNJIeKc. BOJOHOCHBIN KOMILIEKC
BEpXHEATH0-CEHOMAHCKUX OTJI0KEHUH pacnpocTpaHeH B [Ipuapainbe npakTuyecku
noBcemecTHO. Boaer HanopHbie. Komruieke 3aneraer B OCHOBHOM Ha riryOuHax 50-
100 M B paiione HuxHechIpJapbHHCKOTO MOJHATHS, IPEAropui YiyTray,
Cynranyusnar, bykantay. B Bocrounom u CeBepHom IIpuapasnbe riryOuHbl
3ajieranus BozpactaroT 10 S00-800 M, nocturast Bo BnaauHax 1600-1700 m.
OTnoXeHus1 KOMIUIEKCa MPEACTABIEHBI IEPECIANBAIOIMMHUCSI MOPCKUMHU, JIATYHHBIMU
Y KOHTUHEHTAJIbHBIMH OTJIOKEHUSMHU, COCTOSILMMHU U3 TJIMH, aJIEBPOJIUTOB, IIECKOB,
necyaHukoB. O011ass MOIITHOCTh KOMITJIEKCA U3MEHSIETCS OT MEPBBIX JECATKOB METPOB

10 300, yBenmnuuBasich B mporudax. MonHoCTs BOJOBMEIIAIOIINX ITOPOJT KOJIEOIeTCs
oT 20-40 go 180 m.

29



KAZAKHITAN UTutau

N mowmaines | |1 ]2

- [ |z s

j / %z"j"i“m [ 37w

A [ ]+ EESEn

s rdarya [ 1 B2

é} = \Ix 07 s
V]

(=
e e
[Pt
~
;

]

n [ ]7 14

:II
e o 1
1::." 4 L‘I-\---_‘;_ ’F . = e
Fa “"f - /.{:— - - HH The r!.dﬁ
~) 3}_-&,’ — ‘H: Pl g i Faraau
4 = T L T S AT %\s\\:_ ol
A b e R
e et ) PRy
r — ——-. —— =k .\
vE gRn N -
s w =
e S EE S e By Q““\x\,.-/
Armedarya K Sultmmizdag  wouRtains A “\\:,l
bosTer Too b
1] 100 200
TEZEBEEIEST AN SV TR—

CxemaTtnyeckas kaprta 3¢ (HEeKTUBHON MOITHOCTH BOJJOHOCHOTO KOMITJIEKCa
BEpPXHEAb0-CEHOMAHCKUX OTI0XKeHui Boctounoro [puapanes

D¢ddexTrBHAST MOIIIHOCTH BOJOHOCHBIX OTJIOKEHHH, M: 1 — 0-20, 2 —21-40, 3 — 41-60, 4 — 61-80, 5 —81-100, 6 —
101-120, 7 — 121-140, 8 — 141-160, 9 — 161-180, 10 — 6omnee 180; 11 - oTCyTCTBHE BOAOHOCHOIO KOMILIekca; 12 -
BbIXObI BOOJOHOCHOI'O KOMIIJICKCA Ha IlHeBHle HOBerHOCTb; 13 - BBIXO/1bI naﬂeo301‘/'101<1/1x HOpOIl Ha )lHeBHy}O
MOBEPXHOCTH; 14 - TEKTOHMYECKHE HapylIeHus; 15 - rpaHuna paiioHa UcciaeI0BaHUI
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Cxemartnyeckasi KapTa oOLIeil MOIIIHOCTH BOJOHOCHOTI'O KOMILJIEKCa BEpXHeabO-
CEHOMAaHCKUX OTJIO)KeHu Boctounoro [Ipuapanss

1 -m307MHUN O0IIEH MOIITHOCTH; 2 - OTCYTCTBHE BOZOHOCHOT'O KOMITIEKCa; 3 - BBIXOIBI BOJOHOCHOTO KOMILIEKCa Ha
JTHEBHYIO TTOBEPXHOCTH; 4 - BBIXOJIbI MaJIC030MCKHUX MOPOJI Ha IHEBHYIO TOBEPXHOCTH; 5 — paCIpOCTpaHEeHUE
BEpXHEaAIb0-CeHOMAHCKUX OTJIOKEHUH; 6 - TEKTOHWYECKHE HapyIlIeH!s; 7 - TpaHUlla pailioHa UCCIeI0BaHUN

[ToazeMHubIe BOIbI BCKpBIBAIOTCA Ha TiyonHax oT 3 A0 800 M, BOJIbI HAIOPHBIE.
MakcumainbHbie Haropsl HabmoaaroTes B Boctounom [lpuapanse. CHuxeHue
MEE30METPUIECKON MOBEPXHOCTH MTPOUCXOIUT TIO MEepe MPUOIMKEHUS K APaTbCKOMY
MOPIO - PETHOHATBHOM 00JIaCTH Pa3rpy3KH.
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CxemaTuyeckasl KapTa THIPOU30Mbe3 BOJOHOCHOTO KOMIUIEKCA BEpXHEah0-
CEHOMaHCKuX oTyioxkeHuit Boctounoro [Ipuapainss (1o cocrosiauto Ha 1960-65 rr).

1 - ruppon3onbessl, M; 2 - OTCYTCTBHE BOJOHOCHOTO KOMIUIEKCA; 3 - BEIXOBI BOJJOHOCHOTO KOMIUIEKCA Ha JHEBHYIO
MOBEPXHOCTD; 4 - BBIXO/IbI MAJIE030MCKUX MOPO/I HA THEBHYIO MTOBEPXHOCTD; 5 - TpaHUIla pailOHa UCCIIeI0OBaHU.

BomonpoBoaumocts mo miomtaau umensiercs ot 50-100 go 800-1000 kB.M/CyT.
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Cxemaruueckasi KapTa BOAOIPOBOAUMOCTH BOJOHOCHOT'O KOMIUIEKCA BEpXHEaIb0-
CEHOMAaHCKUX OTJIO)KeHuM BocTounoro [Ipuapanssi.

BopomnpoBoaumocts, kB.M/cyT: 1 - menee 50, 2 - ot 50 g0 100, 3 - ot 100 g0 300, 4 - ot 300 go 500, 5 - ot 500 noO
800, 6 - ot 800 o 1000, 7 - ot 1000 mo 1200. 8 - oTCyTCTBHE BOJOHOCHOTO KOMILJIEKCA; 9 - BBIXO/IbI BOJJOHOCHOTO
KOMIIJIEKCa Ha IHEBHYIO MTOBEPXHOCTH; 10 - BBIXOBI MAJI€030MCKUX MOPOJ HA THEBHYIO IOBEPXHOCTH; 11 - rpaHuna
paiioHa ucciaea0BaHuil.

Koaddunuent ynpyroit Bogoornaun kommiekca uzmenserca ot 0.00001 go 0.001
KB.M/CYT.
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Cxemaruyeckasi KapTa ynpyroi BoJ0OT/Aa4l BOJOHOCHOI'O KOMIUIEKCAa BEpXHEaIb0-
CEHOMAaHCKUX OTJIO)KeHu Boctounoro [Ipuapanss

Benmunna ynpyro#t Bogootnaun: 1 — (1-2.555)x0.00001, 2 — (1-5)x0.0001, 3 — (1.5-2.7)x0.001; 4 — oTcyrcTBUHE
BOJIOHOCHOT'O KOMILTEKCA; 5 — BBIXOJIbI BOJIOHOC-HOTO KOMILJIEKCA Ha THEBHYIO TOBEPXHOCTh; 6 — BBIXO/BI
MaJIe030MCKUX MOPOJ] Ha JHEBHYIO TOBEPXHOCTh; 7 — TEKTOHUYECKHE HapyIIeHUs; 8 — rpaHMLa paiioHa

HCCIIEIOBAHUMN

Munepanuzaius no3eMHBIX BOJ KoJiebsieTcs B mpejeniax oT 1 /71 B BOCTOYHOM
gactu Tepputopun 10 10 /1 B CeBeproM I[Ipuapanse (cm. puc.). B nenom ona

HCECKOJIBKO HUKC, YEM 10 BEPXHCTYPOH-CCHOHCKOMY KOMIIJICKCY.
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Cxemartnyeckas KapTa MUHEpaIM3AIUH TI0JI3EMHBIX BOJ BEpXHEAIb0-CEHOMaHCKOTO
BOJIOHOCHOTO KoMIuiekca Bocrounoro Ilpuapainbs

MuHepanu3aius moa3eMHusIx Bog, r/im: 1 —menee 1,2 —1-1.5,3 — 1.5-3,4 —3-5,5—-5-10, 6 —>10. Borxomast
OTJIOKEHHH Ha THEBHYIO MOBEPXHOCTH: 7 — MaJIC030HCKUX; 8 — BEpXHEaIb0-CEeHOMAaHCKHX; 9— OTCYTCTBHE
BOJIOHOCHOT'O KOMILJIEKCA BEPXHEanb0-CeHOMaHCKHUX OTi0KeHHH; 10 — TekToHnueckue HapyieHnus; 11— rpanuma
paiioHa uccnea0BaHuil

Temmneparypa Boasl 31ech u3MeHsierca ot 15°C B npenenax HukHechIpAapbUHCKOTO
cBoaa, 10 30-35°C B Hanbosee MOrpyKEHHBIX YacTIX TEPpUTOpUn. Bosl MOTYT OBITH
WCIIOJIb30BaHbI KaK JJI1 XO3MUTHEBBIX IIEeIeH TOCTe MPEIBAPUTEIHLHOTO OXJIAKICHUS,
TaK U B KQUe€CTBE TEIJIODHEPTeTHUECKOTO ChIphsi. HIDKHSIS BOIOyHOpHAs TOJIIIA,
OTJIETAIONIAsl BEPXHEATbO-CEHOMAHCKUI KOMIUIEKC OT HEOKOM-alTCKOT0, U3y4eHa
c1a0o0. DTOT BOJOYIIOp BEChMa YCIOBEH M OTJIMYAETCS OT BBIIIE- M HIDKEISKAIINUX
OTJIO’KEHUH JINIIb MOBBIIEHHOW TTIMHUCTOCTBIO.
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Cxemarudeckas KapTa TJTyOWH 3ajieraHus KPOBJIM TPETHETO OT MOBEPXHOCTH
peruoHanbHOTO BoJoyIopa Bocrounoro [lpuapanbs

I'myOuHa 3ameraHust KpOBIM BOAOYTIOPHBIX OTiIOXKeHH, M: 1 - meree 100; 2 — 100-200; 3 — 200-300; 4 — 300-400; 5
—400-500; 6 — 500-600; 7 — 600-700; 8 — 700-800; 9 — 800-900; 10 — 900-1000; 11 — 1000-1200; 12 — 1200-1500;
13 — 1500-1700; 14 — 1700-2000; 15 — 60mee 2000; 16 - oTCyTCTBHE BOAOHOCHOTO KOMILICKCA; 17 - BEIXOIBI
MAJIC030MCKUX MOPO/] HA JTHEBHYIO MOBEPXHOCTH

Huoicne-cpeoneanso-opckuil 6000HOCHBLIL KOMRJIeKc. BOJOHOCHBIN KOMILIEKC
HUKHE-CpeHeaTbOCKIX OTJIOKEHUH n3ydeH ciabo. OH 3ajeraer Ha TITyOMHAX OT

100-200 M B paitoHax ropHbIX oOpamiieHuit 1 HukHechIp1apbHHCKOTO TTOTHATHS J10
1500-2000 M Ha FOTrO-BOCTOKE TEPPUTOPHHU.
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CxemaTuyeckas KapTa TITyOWH 3aJeTaHusl KPOBJIU BOJIOHCHOTO KOMIUIEKCA HIKHE-
cpenHeans0-1opckux oTinoxkeHuit Boctounoro [puapanes

I'myOuHa 3ameraHust KpOBIM BOJOHOCHOTO KomIuiekca, M: 1 —menee 100; 2 — 100-200; 3 — 200-300; 4 — 300-400; 5
—400-500; 6 — 500-600; 7 — 600-700; 8 — 700-800; 9 — 800-900; 10 — 900-1000; 11 — 1000-1200; 12 — 1200-1500;
13 — 6oxtee 1500; 14 - oTcyTCTBHE BOJOHOCHOTO KOMILIEKCA; 1 5- BHIXO/IBI MTAIE030MCKHUX MOPOJ Ha AHEBHYIO
IIOBEPXHOCTh

CyMMapHasi MOIIIHOCTh BOJIOHOCHOT'O KOMILIEKCa, IMPEACTABICHHOTO
Pa3HO3EPHUCTHIMU TICCKAMU M NTECYaHUKaMH, U3MEHseTCsl B OCHOBHOM OT 50-100 M B
KpaeBbIX YacTAX paccMarpuBaeMoii Tepputopuu 10 500 M u Oosiee B MBIHOYJIaKCKOM,
Boctouno- u FOxHo-IIpuapansckom 6acceifHax .
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The ridge
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Cxemarmdeckas kapTa 3¢p(HEKTHBHOM MOITHOCTH BOJOHOCHOTO KOMITJIEKCA HIKHE-

cpenHe-anb0-tIopckux oTioxkeHuit Bocrounoro [Ipuapanbs

D¢ddexTrBHAS MOIIIHOCTH BOJOHOCHBIX OTJIOKEHHH, M: 1 —0-50, 2 — 51—100, 3 — 101-200, 4 — 201-300, 5 — 301-
400, 6 — 6onee 400; 7 - OTCYTCTBUE BOJJOHOCHOTO KOMILJIEKCA; 8 - BBIXOJIbI MAJI€030MCKUX TIOPOJI HA THEBHYIO

MOBEPXHOCTD; 9 - TeKTOHNUYecKue Hapyuienus; 10 - rpaHuia pailoHa uccie0BaHuii
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Cxemarnueckasi KapTa 0011eil MOIIIHOCTH BOJOHOCHOTI'O KOMIUIEKCA HUKHE-CpeIHe-
anb0-topckux oTioxkeHnit Bocrounoro Ilpuapanbs

1 - m3oaMHNYT 00IIEH MOIITHOCTH; 2 - OTCYTCTBHE BOJXOHOCHOTO KOMIUIEKCA; 3 - BBIXO/IBI MTAJIEO30HCKUX MOPOJ Ha
JTHEBHYIO TIOBEPXHOCTh; 4 — paCIpPOCTPAHCHHE HIKHE-CPEIHEATBO-IOPCKUX OTIOKEHUH; 5 - TCKTOHHUYECKHUE
HapyuieHus; 6 - rpaHuIla paiioHa Ucclea0BaHNuN

Bobt 00619HO BEICOKOHATIOPHBIC. BOI00OMIBHOCTH OTIIOKEHUN HEBBICOKAS, T€OUTHI
CKBaXXMH Ha camousiuBe 3-5 j/c. Munepanuzanus usmensiercs ot 2-3 r/a go 20-100
/]I B pailoHe ApajabCKOTO MOPAI.
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CxemaTuyeckas KapTa MUHEpaJIU3aIiH TOI36MHBIX BOJI HUKHE-CPETHEATh0-F0pPCKOTO
BOJIOHOCHOT0 KoMILiekca Bocrounoro Ilpuapainbs

MuHepanu3aius noA3eMHbIX Bof, 1/01: 1 — menee 1,2 — 1.5-3,3 —3-5,4 - 5-10, 5 — 10-20, 6 — 6onee 50. KouTyps!
pacnpoCTpaHEeHUsI BOJIOHOCHBIX KOMIIJIEKCOB: 7 — HEOKOM-AIITCKUX OTJIOKEHUI HUKHEro Mefia, 8 — FOpCKUX
OTJIOKEHHH; 9 — OTCYTCTBHE HU)KHE-CPEAHEab0-FOPCKOT0 BOJIOHOCHOTO KOoMILIeKkca; 10 — BBIXO/1bI NaJIC030HCKUX
OTJIOKEHHH Ha THEBHYIO NIOBEPXHOCTH, M; 11 — 00JacTH OTCYTCTBUS IaHHBIX; 12 — TEeKTOHMYECKUe HapyuieHust; 13
— IpaHuLa pailoHa UCCIIEIOBaHUM

Bo10HOCHBII KOMIIUIEKC IOPCKUX OTJIOKEHUN Ha OMUCHIBAEMON TEPPUTOPUU PA3BUT
JIOKAJIbHO U B THJIPOTr€0JIOrMYECKOM OTHOIIEHUH U3YUYEH KpaiiHe HepocTaTouHo. OH
XapaKTepu3yeTcs OOJBION TITyOMHOM 3ajIeraHus, TOA3EMHBIC BOJIBI
MUHEpaJIu30BaHHbIe, X Temrneparypa gocruraet 40°C. BonooOUnbHOCTh OTI0KEHUN
Hu3kas. Ha kaprax o6a koMIiekca 00beIMHEHBI B OJIUH - HUKHE-CpeIHeanb0-
FOPCKHM.

3. I'maporeosiornyeckoe paioHMpPOBaHU e

['upporeosornueckoe paiionupoBanue teppuropun Bocrounoro Ilpuapanss
IPOBOAUIIOCH AU(PHEPEHIUPOBAHO [Tl MaJICOTEHOBOT0, HEOI'€H-YETBEPTUUYHOTO U
BEPXHETYPOH-CEHOHCKOTO BOJOHOCHBIX KOMITJIEKCOB. B OCHOBY pailoHnpoBaHus
ObUIH MOJIOKEHBI CTPYKTYPHO-TEKTOHUUECKUE U THAPOAMHAMUYECKUE PU3HAKH.
[TocrnenHue OCHOBBIBAIUCH HA MPUHIIMIIE €IUHCTBA 00JACTU MUTAHUS U pa3rpy3KH, a
TaK)K€ YUYUTHIBAIH pa3inyue GUIbTPAIMOHHBIX CBONCTB BOJAOBMEIIAIOIINX TOPOI.
DTOT MoAX01 3auMCcTBOBaH U3 [ColpoapbuHcKull apme3uancKull 6accetin:
mMamemamuieckoe MoOeaUpos8anue pecypcos no03emMHulx 600 8 YCI08UIX
mexnozenesa, 1992]. ABTOpbI NPUMEHUIIM €ro s pailoHupoBaHusi ChIpJapbUHCKOTO
apTE3MaHCKOTo 0acceifHa, KOTOPHIN 3aHMMAET OOJIBIIIYIO YaCTh OMUCHIBAEMOI
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tepputopun. CHauana no ruipOAMHAMHUYECKUM CETKaM BOJOHOCHBIX KOMILJIEKCOB
JUISL KQXKJI0TO U3 HUX BBIIEISUIMCH BOJHO-0AIaHCOBBIE paliOHbI, JI11 KOTOPBIX
OIICHUBAJIACH IMHAMUKA U3MEHEHHUS PACX0JI0B MOTOKOB, a 3aTEM BBISBIISUIICH MECTA
UX 3apOXKACHUS, YIACTKU JOMOTHUTEIBHOTO MUTAHUS U pa3rpy3ku. st kaxaoro
pacdyeTHOro 0J0Ka COCTaBJISIICS BOJHBIN OalaHC HA OCHOBE HATYPHBIX HAOIIOJEHUI
3a HHUIbTpPAILME aTMOC(EPHBIX 0CAKOB, UCIIAPEHUEM C YPOBHS IPYHTOBBIX BOJ U
T.1.. [Becenos B.B., 1995].

CxemaTuueckasi KapTa palflOHUPOBaHUS BOJOHOCHOTO KOMILJIEKCA MaleOT€HOBBIX U
HEOT'€H-UYE€TBEPTUYHBIX OTJIOKEHUI Boctounoro [Ipuapanes npuBeieHa Ha pUCYHKE.
Bcero Boieneno 11 yuactkoB (detsipe - B mpeaenax KOxxno-Typraiickoro
apTe3uaHCKOro OacceitHa u ceMb - B mipeaenax ChIpJapbHHCKOTO), IS KaXA0T0 U3
KOTOPBIX B MPOIIECCE MOJCIUPOBAHUS PACCUUTHIBAJICS BOJHBIN OallaHC.
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CxeMarnueckas KapTa pailOHUpOBaHHS BOJOHOCHOIO KOMIUIEKCA MAJIEOT€HOBBIX
HEOI'CH-YE€TBEPTUYHBIX OTIIO)KeHUM BocTounoro [Ipuapanss

1 - 'panuia BoqHO-0aaHCOBBIX PallOHOB U UX HoMepa: [1,2,3,4 - 6anaHcoBble yuacTku IOxHo-Typraiickoro
apre3uaHckoro Oacceiina: 1 - Mainbie bapcyku (1a-HeoreH-4eTBEpTHYHBII KOMIUIEKC, 10-11aneoreHOBbIH KOMIUIEKC),
2 - [Ipuapansckue Kapakymsl, 3-ApbickyM, 4-bernaknana; 5-11 - 6anancossle yyactku CrIpJapbHHCKOTO
apTe3naHcKoro dacceifHa: S-HwxkHee Tedenue p.Ceiprapby u nepexoanas 30Ha ot KOxuo-Typraiickoro
apre3naHckoro OacceiiHa k CblplapbUHCKOMY apTe3naHckoMy Oacceliny, 6-lO0xuno-IIpuapanbsckuii Oacceii -
HIKHEe TeueHue p.AMyaapbu U 3anaguslie Kei3puikyMel, 7-ceBepHble KbI3bulkyMbl, 8-BOCTOUHBIE KBI3BIIIKYMBI;
9,10,11-ygacTku npenropuii roro-3amagaoro Kaparay]; 2 - Tiapon30ruIice, M; 3 - pacupocTpaHeHHe BOIOHOCHOTO
KOMIUIEKCa HEOT€H-UYETBEPTHYHBIX OTJIOKEHHUH; 4 - pacpoCTpaHEeHHE CIIOpaAndecKi 00BOJHEHHbBIX HEOTCH-
YETBEPTHUYHBIX OTJIOKEHHH; 5 - OTCYTCTBHE BOJIOHOCHOTO KOMIIJIEKCA HEOTEH-UETBEPTUYHBIX OTIOKEHUH; 6 -
KOHTYp paclpOCTPaHEHUsI BEPXHEIOLEHOBBIX OTJIOKEHUH; 7 - BBIXObI NAJIEO30HCKUX OTJIOKEHUI HA THEBHYIO
MMOBEPXHOCTh. AKBaTOpHs ApayibcKOro MOPs IO cOCTOSTHUIO Ha: 8 - 1960 1., 9 - 1989 r.; 10 - TeKTOHMYECKHE
Hapyuienust; 11 - rpanuIa paiioHa uccieI0BaHMiA
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[Ipu palioHUpOBaHMY BOJOHOCHOTO KOMILJIEKCA B BEPXHETYPOH-CEHOHCKUX
OTJIOXKEHMSIX OBLIO BBIJEIEHO 9 BOJIHO-0aaHCOBBIX y4acTKOB. J[Ba - B mpejenax
Cesepo-IIpuapaibckoro apre3nanckoro d6acceiina, YeTblpe - B pezenax
CeIpaapbuHCKOro. B pamkax onucbIBaeMoi TEPPUTOPHUH Pa3MELIAIOTCS TaKKE
MpiHOynakckuii 1 ApbICKYMCKUI apTe3uaHCKUe OacCeiiHbl, a TaK)Ke 30Ha KOHTaKTa
Cesepo-IIpuapanbckoro u CelpAapbUHCKOTO apTe3uaHCKUX OacceitHOB. Pe3ynbraTel
paliOHUPOBAHHUS BEPXHETYPOH-CEHOHCKOIO BOJIOHOCHOTO KOMIUIEKCA MTOKA3aHbl Ha
PHUCYHKE.
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Cxemarnueckas KapTa palOHUPOBAHUS BOJOHOCHOTO KOMILJIEKCA BEPXHETYPOH-
CEHOHCKHX 0TI0XeHn Bocrounoro [Ipuapanes

1 - I'panuiia BogHO-0aaHCOBBIX paiioHOB U ux HoMmepa: (1,2, - CeBepo-Ilpuapanbckuii apTe3naHckuii 6acceiis; 3 -
30Ha koHTakTa CeBepo-IIpuapansckoro u CeIpIapbHHCKOTO apTe3UaHCKUX OacceiHOB; 4 - MBIHOYIaKCKUH
apTe3uaHCKHii OacceiiH BTOPOro nopsaka; 5 - ApbICKyMCKUI apTe3uaHCKui 6acceliH BToporo nopsuka; 6,7,8,9, -
GanancoBsle yyacTku ChIpIapbHHCKOTO apTe3naHcKoro bacceiina: 6-Bocrouno-IIpuapanscknii, Bocrouno-
Kezputkymcekwii u Epramkyaykckuit apre3snanckue 6acceiHsr; 7 - paiion CeBepHBIX KBI3BUTKYMOB; 8 - Ipenropbs
Kaparay; 9 - FOxuo0-IIpnapansckuit apTe3nanckuii 6acceiH); 2 - THOPOU30IBE3EL, M; 3 - paCIIpOCTpaHEHHE
BOJIOHOCHOTO KOMIIJIEKCA BEPXHETYPOH-CEHOHCKUX OTJIOKEHUH; 4 - BEIXObI BEPXHETYPOH-CEHOHCKUX OTJIOKECHUH
Ha JTHEBHYIO TIOBEPXHOCTb; 5 - OTCYTCTBUE BOJOHOCHOTO KOMJICKCA BEPXHETYPOH-CEHOHCKHUX OTJI0XKEHHH; 6 -
BBIXOIbI MTAJICO30HCKUX OTJIOKECHHUH Ha JTHEBHYIO IIOBEPXHOCTh. AKBATOPHsI ApalibCKOTO MOPSI IO COCTOSIHUIO Ha: 7 -
1960 ., 8 - 1989 1.; 9 - TekToHMYeckue HapyuieHus; 10 - TpaHnIa pailoHa HCCIEIOBaHUHA

4. N3MeHeHue rHAPOreo0JIOrn4eCKiX yCJI0BUM B pe3yJibTarTe
TEXHOTe€HHOI'0 BO3/IeHCTBUA

[Tonzemusie Boasl [Ipuapanbs HaYaIM UHTEHCUBHO MCIIOJIB30BaTh ¢ 60-X TO/10B, B

MIEPBYIO OYEPEb I XO3MUTHEBOTO BOJIOCHAOKEHHNS HACCIICHHBIX IMTyHKTOB PErHOHA.

DTO MPUBEIIO K CYIIECTBEHHOM CpabOTKE X HAIOPOB. B TO ke Bpems ObLIIO BBEICHO
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B AKCILTyaTaluio 00JIbII0E KOJIMUYECTBO OPOIIAEMBIX MACCUBOB 32 CUET
MOBEPXHOCTHBIX BOJI, KOTOPbIE B 3aBUCUMOCTH OT UX MECTOIOJIOKEHUS OKa3bIBAJIA HE
pPaBHO3HAYHOE BIMSIHUE HA (POPMUPOBaHHE MOA3EMHBIX BOJ. OpoliaeMbie MacCUBHI,
pacrnoliokeHHbIE B IIpeAropHoi 30He Xp.Kaparay, Hapsiay ¢ HOBEpXHOCTHBIM CTOKOM,
ABJIAIOTCSI KCTOYHUKOM (D OPMHUPOBAHUS PECYPCOB MOI3eMHBIX BoA. [loTepu
OpPOCHUTEIIbHBIX BOJ B BEPXHUX YACTSIX KOHYCOB BBIHOCA FOI'0-3aMa{HBIX CKJIOHOB
xp.Kaparay, no gaHHBIM MOJIEBBIX IKCIIEPUMEHTAIBHBIX UCCIEIOBAHUHN pa3InYHBIX
BOJOXO35IMCTBEHHBIX OpraHu3allfii, CoCTaBisAtoT nopsaka 5.9 kyo.m/c. I3 Hux 5.7
Ky0.M/C TepsieTCs B HEOT€H-UYETBEPTHUYHBIX OTJIOXKEHUsX, a 0.2 Ky0.m/c - B MecTax
BBIX0/1a Ha MOBEPXHOCTh MEJIOBBIX OTJI0KEeHUH [Becenos B.B., 1995].

Ha tepputopun opoiraeMbeiX MaCCUBOB, PAaCIOJIOAKEHHBIX B JoJMHE p.ChIpaaphu,
OTMEYAETCS HENPEPBHIBHBIN NOJIBEM YPOBHENW IPYHTOBBIX BOJl B MHOT'OJIETHEM pa3pese.
ITpu HernyOoKOM 3ajeraHuy ypoBHsSI MOA3EMHBIX BOJ (MeHee 10M) u nmocienyrouemM
OBICTPOM €ro MOAbEME 10 KPUTHUECKOU TITyOHMHBI HAUMHACTCS HHTCHCUBHOE
UCIIapEHNEe, KOTOPOE 3aMEeIJISI€T TEMIIbI JAIbHENIIEro MOIbEMA, & 3aTEM HACTYyaeT
MOMEHT OTHOCHUTENbHOM ero crabunm3anuu. [Ipu oTHOCUTENBHO riry6oKoM (Ooee
10m) 3aneranuu ypoBHs rpyHTOBBIX BOJ (Ununuuckuit, Apsic-TypkecTaHCKHiA
MacCCHUBBI) OPOIIEHUE TPUBEJIO K 3aMIOJTHEHUIO CBOOOIHON €MKOCTH U YBETUYCHHIO
MOIIIHOCTH TOPU30HTA MOA3EMHBIX BOJ Ha 3-5 METPOB HE TOJBKO B pailoHEe caMux
OpOLIAEMbIX MacCCUBOB, HO U Ha yaaneHuu 30-40 km ot HuX. BeneacrBue 3Toro
MIPOU30IIO YBEIUYEHUE PECYPCOB MOJ3EMHBIX BOJI HA 3HAUUTEIBHON TeppuTopuu. B
TOE BPEMS B pallOHaX OPOLIAEMBIX MACCUBOB B IIEPBOM OT IIOBEPXHOCTU
BOJJOHOCHOM F'OPU30HTE OTMEYEHO MOSIBJIEHUE HUTPATOB, HUTPUTOB, aMMOHHSI,
aMmMmuaka, (heHOJI0B, HaOIIOAAIOTCS TOBBIIICHHBIE BEJIMYMHBI OKUCIIIEMOCTH.
3arpsi3HeHHE IPYHTOBBIX BOJ PETUCTPUPYETCS TAKXKE 1O psiy Boao3adbopos. B
Ke3puiopannackoit oomnactu 3to Tepenozekckoe, Koi3blikyMmckoe, Kbi3puiopanHcekoe,
Bbaiixoxunckoe, Tonaraiickoe, [llunnunckoe, XKuieqnHCKOe MECTOPOXKACHUS.
3arpsA3HSIIONIMMU KOMIOHEHTaMHU sBIsitoTcs: xene3o (2.0-12.0 TIJK), mapranen (2.0
[TAK), xmopuzasr (2.0-6.0 TTIJIK), cynsdatsr (1.0-2.0 ITJIK), moBeimenHas
muHepanuzanus (1.0-3.0 [1/IK). Bnusinue TeXHOr€HHBIX MPOLIECCOB HA KAYECTBO
HAIlIOPHBIX BOJI BEPXHEMEOBBIX TOPU30HTOB OTPA3UIIOCH B MEHBIIIEH CTENIEHHU.

Cy1iecTBeHHBIM (paKTOPOM TEXHOTEHHOT'O BO3JIEHCTBUS HA THAPOT€OJIOTMUECKUE
ycnoBus [Ipuapaiibs sBisieTcst BO00TOOp MOoA3eMHBIX BOA. VX pojib, Kak OCHOBHOTO
HMCTOYHHUKA XO3-TIUTHEBOTO BOJIOCHAOKEHHUS TOPOIOB, PANIICHTPOB, CEIBCKUX
HACEJICHHBIX MYHKTOB OCOOCHHO BO3POCIIa B MOCIEIHUE TOJIBI B CBSI3U C TEM, UTO
MOBEPXHOCTHBIE BOJIbI P.ChIpIapby MPAKTUYECKHU HA BCEM MPOTSIKEHUU CTAIIN
HETIPUTOTHBIMH JIJIS1 CHa0)KEHUSI HAaCEJICHUS MMUTheBOM BOAOM. [[71s1 orieHKH
BOJI00TOOPA MOI3EMHBIX BOJI IO JEHCTBYIOIIMM BO03a00paM OBLITH UCIIOIH30BAHBI
JaHHBIE 0ACCEHHOBBIX WHCIIEKIIMM, TPOBOIMBIINX COOTBETCTBYIONIUHN yUeT.
Hawnbomnpiee mpakTuieckoe 3Ha4CHUE UMEIOT BOJIBI HEOTCH-UETBEPTHYHOTO H
BEPXHETYPOH-CEHOHCKOTO BOJOHOCHBIX KOMILJIEKCOB.

Heoren-uerBepTruHbINi BOAJOHOCHBIN KOMIUIEKC UCITOJIB3YETCS TOJIBKO Ha
IIPUPYCIIOBBIX YUacTKax U B pailoHax npearopuid xp.Kaparay, rae noazeMHsie BOJIbI
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IpecHbIC WK caboconoHoBaThie. OCHOBHBIMU MOTPEOUTENSIMU MO3EMHBIX BOJI
ATOro KoMIulekca siBisiercs I. K3puiopaa, r. Typkecran, r.Apsics. Kpome Toro,
II0JI3€MHbI€ BOJIbl UCTIOJIB3YIOTCS JUIsl BOJOCHa0XeHUs 0osee 20 celbCKUX MOCETKOB.
B npenenax K3puopaunckoit o0nactu umeetcs: 14 Menkux Bo03a00poB C
npousBoaAuTenbHOCTHIO OT 0.3 10 35 n/cek. Hanbonee kpynHbIM U3 HUX SIBISETCA
B0A03a00p r.K3pu1op/sl, skciutyaTupytomuiics ¢ 1977r.

BooHOCHBII KOMITIIEKC BEPXHETYPOH-CEHOHCKUX OTJIOKEHUN UMEET BasKHOE
3HaY€HUE KaK HICTOYHUK XO3MUTHEBOTO BOJAOCHA0KEHHS HACEJIEHHBIX MyHKTOB
pervoHa. OCHOBHBIE TOTPEOUTETN BOJIbI TATOTEIOT K JosinHE P.Chlpaapbu U
npearopbsim Kaparay. [TonzemMHbie BOJbI SKCIUTYaTUPYIOTCS, KaK MIPaBUIIO,
HEOOIBIITMMH BO103a00paMH, COCTOSIIUMU U3 2-3 CKBAXKUH WJIA OJMHOYHBIMU
CKBaXMHAMHM MPOU3BOAUTENBHOCTHIO nopsiika 10 si/cex . Takux Bogo3abopoB
HaCUUTBIBaeTCs 0koJio coTHU. Hambonee kpynHble U3 HUX: baltx0:KHMHCKUI
(BomooTO0p oko0 50 51/cex), Bogo3adbop Ynpapienus K3putopamHCKOTo
BozonpoBoja u kananu3amuu (160-180 11/cex). Ha ro’xHOM Kpblie
HwxnechipapbuHCKOro cBojia pabotaeT JIeBobepexHbIil Bog03ab0p
MPOM3BOIUTEIBLHOCTHIO TIopsiika 0.9 ky0.M/c. DKcIuTyaTanys Mo 3eMHBIX BOJT
BEPXHETYPOH-CEHOHCKUX OTJI0KEHUI Hayanack B peruone 1964r. K koniry 1989r.
CyMMapHbIi Boj1ooTO0p noctur 2.8 ky6.m/c. B npenenax pacrnpocrpanenus
KOMILJIEKCA JEHCTBYET HECKOJIBKO COT 0€CXO3HBIX CAMOM3IMBAIOIINXCS CKBaKUH. [1o
naHHbIM o6cnenoBanus (1981-1983r.) B K3putopanHckoit 061actu U31MBalio NOpsaKa
900 ckBaxuH ¢ cyMMapHbIM 1e6utom 1.4 ky0.M/c u 260 ckBakuH B YUMKEHTCKOMN
obmactu - 1.0 ky6.m/c. DTH BEeTMUYHUHBI HECKOJIBKO MEHBIIIE TT0 CPABHEHHUIO C
pacxoqom (0kos1o 3.4 Ky6.M/C), KOTOpbIi ObUT 3a)MKCUPOBAH B PETUOHE O JAHHBIM
obOcnenoBanus 1971r.

Ha Tepputopuu Pecriybnuku Y30ekuctaH, BXOIAUIEH B UCCIIETyEMbId PETHOH,
U3MEHEHHME CaMOM3JIMBA CKBAXUH BBIMJISLAUT CIEAYIOIUM 00pa3om: 1964r. -
IIPOM3BEICHO YIIOPSAOYEHHE IKCIUTYATAIIMOHHBIX CKBAYKWH U MIEPEBOJI UX HA
KPaHOBBIM peXUM, B COOTBETCTBUU C CYILIECTBYIOLIEH NOTPEOHOCTHIO B BojE. B
pe3yJbTaTe 3TUX MEPONPUITUN BOJLOOTOOP YMEHBIIHIICS U COCTaBHII IO COCTOSTHUIO
Ha 1989 rox oxoino 1.0 ky6.M/c pu MpaKTUUECKHU MOTHOM MPEKPaAIEHUU BOI0OTOOpa
Ha y4acTKax 0a3uCHOro opoluueHus. I IpuBeeHHbIE BbIIE JaHHBIE 3aMMCTBOBAHbI U3
MartepuanoB FOxno-IIpuapanbckoil rusiporeosoruueckoit naptuu [@Demucos B.1.,
19882.].

BonooT0op u3 BepxHeanb0-CEHOMaHCKOTO BOJIOHOCHOTO KOMITJIEKCA HE3HAUNTENEH
110 CPAaBHEHHUIO C JIPYTUMHU KOMIUIEKCaMHU U He TpeBbimaeT S0 ji/cex.

Nurencudukanus TeXHOreHHBIX (PaKTOPOB MpUBEJa K CHUYKEHUIO YPOBHEH
MOJI3€MHBIX BOJ M U3MEHEHHIO MX OajlaHca 10 BCEM BOJOHOCHBIM KOMILIEKCAM.
KonnuecTBeHHO 3TH H3MEHEHUS OLIEHUBAJIMCH B IIPOLIECCE TPOBEACHUS
MaTEMaTUYECKOTO MOJICTUPOBAHMS TUAPOreoornyeckux ycnoBuit [Ipuapanes (cm.
paznen "Pe3ynbraThl MogenupoBaHus').
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IIl. METO/IUKA H TEXHOJIOI'UA
MOIE/IHPOBAHHUA ITIO/I3EMHBIX
BO/JHBIX PECYPCOB BOCTOYHOI O
IHTPUAPAJIBA

1. OcHOBHBIE KOHICNIUHN MOACJIUPOBAHUSA ITOA3CMHBIX
BOJHBbIX pecypcoB Bocrounoro Ilpuapajabsa

2. KpaTkasi XapaKTepUCTHKA KOMILIEKCA HHCTPYMEHTAJIbHbIX

CpPpEacrTB
3. MeToauKa coO31aHHsI TeOMH(OPMALIMOHHO-MATEMATHYECKOM

MOACJIN

1. OcHOBHBIE KOHLEMIUU MOJAEJTUPOBAHUS MOA3EMHbBIX
BOJHBIX pecypcoB BocrouHoro Ilpuapanbsa

[TonzemHbie BO/IBI CYIIECTBEHHO OTJIMYAOTCA OT APYTUX MOJE3HBIX HCKOMAEMBIX.
Pecypchl moa3eMHBIX BOJ, UX KA4€CTBO, @ 3HAYUT U MPUTOAHOCTh JJISI HCIIOJIb30BAHUS
MOTYT CYLIECTBEHHO U3MEHATHCS BO BpeMeHH. [103TOMyY Ba)KHO yMETh HE TOJIBKO
OIICHUBATh UX TEKYII[EE COCTOSTHUE, HO U TPOTHO3UPOBATh Oyayiiee. M3meHnenue
COCTOSIHUA MOA3EMHBIX BOJ 00YCIIOBJIEHO UX JABMXEHHEM B Tusipoiautocdepe. Ho
HEMOCPECTBEHHOE HAOJI0/IEHNE ABUKEHUS TIOJI3EMHBIX BOJI KpallHE 3aTPyIHEHO.
OHu 3aneraroT o]l HOBEPXHOCTHIO 36MJIM U HE BUAHBI HAOIIOAATEIIO.
DKCIEPUMEHTAIBHBIM IyTEM YCTAHOBJIEHO, YTO JIBUXKEHUE MTOJA3EMHBIX BOJ B
ruAponuTochepe NPOUCXOUT B pe3yJIbTaTe B3aUMOICHCTBUS TUHAMUYECKUX TOJIeH
(IaBieHUs1, TEMIIEPATYPhl, KOHIEHTPALMHY PACTBOPEHHBIX B BOJI€ KOMIIOHEHTOB U T.II.)
U CTaTHYECKHUX (T€0JOTHYECKUX ) MOJEH - BOAONPOHUIIAEMOCTH, TOPUCTOCTH,
BOJONPOBOAUMOCTH U T.J. C MareMaTU4ECKOW TOUKH 3PEHUS JUHAMUYECKHUE TTOJIS -
3TO NOJs PYHKIIMIA, @ Te0JIOTUYECKHE - TIOJISl ApTYMEHTOB, T.€. TeX (pakTopoB,
KOTOpBIE OKa3bIBAIOT BIUsHUE HA GyHKIKU. CBSI3b MapaMeTpOB MOXKET ObITh ONKCaHa
cucteMoil nuddepeHnnanbHbIX ypaBHeHU. Pelias 3Ty cucteMy ypaBHEHHM, MOXKHO
paccUMUTHIBATh 3HAUEHUS JUHAMUYECKUX MOJIEH Ha JII0Oble MOMEHTHI BPEMEHU B
1r000H TOUKe, T.€. pelaTh 3ajauu MPOrHo3upoBanus. Jig 3Toro HeoOX0UMO 3HATh
3HAYEHMS CTATUYECKUX MMAPAMETPOB M HCXOAHBIE 3HaUEHUs THHaMu4Yeckux. Ho
napaMmeTpbl, XapaKTEPU3yIOLIUE CBOMCTBA MOJ3EMHBIX BOJI U CBOMCTBA IOPOJ,
KOTOPBIE UX BMEIIAIOT, MOKHO U3MEPUTh TOJIBKO B OTAEIBHBIX TOUKaX. C 310U
LEJbI0, HAPUMEp, OYpATCS CKBaXKUHBI, B KOTOPBIX MPOBOSATCS HEOOXO0IUMbIE
u3MepeHus. YToObl BBISICHUTh 3aKOHOMEPHOCTH U3MEHEHUS CTATUUECKUX U
JTUHAMHYECKUX TapaMeTpOB B MMPOCTPAHCTBE ISl BCEU UCCIIelyEMOM TEPPUTOPHUH,
ONMUCaTh XapaKTep B3aMMOCBSI3H MEXK/ly TapaMeTPaMH, BBIITOIHAETCS
TUApOreosiorunueckas ctparudukanus. Pe3yapraToM sBISIIOTCS crieuaibHbIe
rpaduuecKkue TOKYMEHTHI - THAPOTE€OJIOTHIECKUE KapThl, COMPOBOKIAIOIIHNECS
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TUAPOTE€O0JIOrMYECKMMU Pa3pe3aMy U MOSICHUTEIBHBIMU 3aIIMCKAMU, BKIOYAIOIUMU
TEKCTOBBIE OMKUCAHUS, PACUETHI, TAOIUIIBI, TpaUKU TapaMeTPOB U T.II.

J{ns ApanbCkoro pernoHa K HacTOSAIIEMY BPEMEHU HAKOIUIEH OIPOMHBIN
(akTUUECKHI1 MaTepual 1o ThICAYaM CKBa)XKMH, BHIITOJIHEHBI MHOTOUHCIIEHHBIE
Hay4YHbIE pabOThI IO U3YUYEHUIO TUAPOreOJOTUYECKUX YCIOBUN PETHOHA, COCTaBICHBI
COTHM pa3HOMAacCUITAOHBIX TUAPOTEOJOTHYECKUX KapT U pa3pe3oB. AHAIU3 TaKUX
00bIIMX 00BEMOB JAHHBIX U POTHO3UPOBAHUE BO3MOXKHBI TOJIBKO Ha OCHOBE
MPUMEHEHHS] COBPEMEHHBIX HHPOPMAIIMOHHBIX TeXHOonorui. [TosTomy s
MOZEIMPOBAHUS THAPOTrEOJIOTMUECKUX ycinoBuil Bocrounoro IIpuapanss MacturyT
TUIIPOTe0IOrHH U THAPpOodU3UKH MuHucTepcTBa o0Opa3zoBanus U Hayku Pecrybnuku
Kazaxcran paspabortan u anantupoBai KOMIUIEKC CTIEIIMATbHBIX HHCTPYMEHTABHBIX
CPEZICTB, OCHOBHBIMU YaCTSIMU KOTOPOTO SIBJISIFOTCSI T€OMH(POPMALIMOHHASI CUCTEMA,
CUCTEMBI yIIpaBiIeHHs 0a3aMH JaHHBIX U CHCTEMAa MOJEIINPOBAHUS
THJIPOr€0JIOrMYECKUX MTPOLIECCOB. APXUTEKTYpa KOMIUIEKCA IIOKa3aHa HAa PUCYHKE:

APXUTEKTYPA ABTORMATITSHP OBAHHON MHEOPMAIMOHHON CHUCTEMBI BOCTOYHOTO ITPIAPATE A

| —J
- T r 1 g |
TIFOTE AMILE
| THE VB R P CYEL SOFMH FOE AHHA
(MAPINFO 4. 1) (FOXERD 2.0) e 1 1 [ACCER) WEB-C AHTA |
[ 1 (FRONTEASE 2000
| I.T F [y [} L
/_EL_____\ ¥ p |
BAZL
BAZA BAZA BAZA
| TEASHUECEHT cﬁ%ﬁﬁﬁiﬁx MATEMATH YEL - BHETTH OTEAS H- WEE-r 451 T
IAHHEL ! <2 KX MOJETEKR YECEH JAH HELX
IAHHEE
TTFOTE AMMEL |
| £0FMH FOE SHHA
MOJETEH |
| KOHEEFTOFH FESYTIBT ATOE
MOJETH PO EAHN A "
| E TPAFHUECKME $0FMATH
TEAEHUECKHE |
™ PEXAKTOFEI

- - - - - - - =

ApXHUTEKTypa aBTOMaTU3UPOBAaHHOM HH(POPMAIITMOHHON cucTeMbl BocTouHOoTro
[Tpuapanbs

Kak npaBuiio, B pa3pabOTKe CIOXKHBIX aBTOMaTU3UPOBAHHBIX WH(OPMAIIMOHHBIX U
00pabaThIBAIOIINX CUCTEM MPUHUMAIOT YYaCTHE CIICIIMAIUCTHI Pa3IMYHBIX 00JacTei:
TUAPOTE0JIOTH, MATEMATUKHU, CUCTEMHBIE U TPUKJIAJHbIE TPOTPAMMHUCTBI. ITO
3aTpyAHSIET YIPaBICHUE IPOEKTUPOBAHUEM, MTOBBIIIAET BEPOSTHOCTD MOTYUYEHUS
HEMpeIcKa3yeMbIX pe3ybTaToB. [loaToMy Oobilioe 3HaueHNE MPUOOpeTaeT YETKOCTh
¥ OJTHO3HAYHOCTH BBIPAOOTKHU TpeOoBaHMH K cucteme. Onrucanne Takux TpeOOBaHMI
Ha3bIBACTCS creyuukayueit. Baxxuenlmm 3TarnoM pa3padoTKU CUCTEM,
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BKJIFOUAOIINX 0a3bl TAHHBIX, SBISETCA MPOCKTUPOBAHNUE HH(DOPMAITMOHHON
(KOHILIENTYyaJIbHOM MOJIENN) TpeAMETHOM 00nacTH. TeM He MeHee, eAMHONW METOAUKHU
COCTaBJICHUS cTielMPUKALIUN HE CylIecTByeT. B Tabnuiie mpuBoAUTCS
KJ1accuUKaIus CpesICTB crienupukanuii mo creneHu GopmMannzanuu 1 no MeToay
npeACTaBIeHUs, ONyOIMKOBaHHAs B [/[ememposuu A., 1989].

KIACCHPHKAIIHA ABRTOMATH3HPORAHHEIX METOJ] OB CTIEI[HOHKAITFHA
CLASSIFICATION OF AUTOMATED M ETHOIS OF S PECIFICATIONS

o CPEJICTEA NIPEJ{CTABJIEHES / MEANS OF PRESENTATION
CIEVASFIATHE | TEKCTOBOKE IPEICTABILHEE I JE A ILOR
SPECIFICATION T A PR N TION | PR rakias oarpcs
BEPEAJLHEIE
VERAAL ————1
CTPYKTYPHPOBAHHEIE
STRICTURED | I—
e |
FORMAL

YuurtbiBast OOJIBLIYIO CIIOXKHOCTh pacCCMaTPUBAEMOM MPEeIMETHOM 001acTu U ee
cnabyro dhopmanu3anuio, HHOOPMAITMOHHOE MOCTUPOBAHUE TIPEACTABIIACTCS

11eJ1ecO00pa3HbIM BHITIONHATH B JIBa 3Tana. Ha mepBoM sTane cocTaBisieTcsi CJI0BECHOE
onucanue obnactu npuioxeHus. Ha Bropom stamne yToyHSIOTCS TpeOOBaHUS K

cucreme. /[ X oTOOpaskeHUS UCIIOIB3YyeTCs S3bIK SA, pazpaborannsiii J{.Poccom.

[Ipu nanpHelmeit neranuzanuu UHPOPMATMOHHONW MOJIENN JaHHBIX, KOTOPBIE
JOJIKHBI XpAHUTCSI U 00pabaThIBaTHCSl B CUCTEME, IPUMEHSETCS HETIPOLIECCHBIN

MOXO0J] C MCIIOJIb30BaHHEM OOBEKTOB B KAU€CTBE MCXOIHBIX KOHCTPYKIMH [Cnusak

JL®., 1982].

OcHOBHOM NpUHIMT SA TPUMEHSIETCS PEKYPCUBHO U MMPUBOJUT K HUCXOALIEH
uepapxuueckon nekomnosunuu [Poce /., 1984].
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CTFYKTYPHAN JIENOMITOAHTHE il
STRU CTURAL DE COMP OSITI OIf FETEN

[Tonrast SA-Mo/enb T0KHA OMUCHIBATh KaK SBJICHUS, TaK U 00BbEKTHl MOACIUPYEMON
obnactu. SIBIEHUS MPEACTABISIIOTCS TEKOMIIO3UIIUEH TEUCTBUM, & 0OBEKTHI —
JEKOMITO3UIIMEH TaHHBIX, OTOOPAXKEHHBIE COOTBETCTBYIOLIMMHU TUarpaMMamMu. Takum
o0pa3om, B SA UMEET MECTO MOJIHAsI IBOMCTBEHHOCTD ABJICHUH (eUCTBUI) 1
00bekTOB (HanHbIX). JleiicTBue, moctynaromiee Ha BXO/I 610ka 1aHHBIX, MOKHO
IPEICTaBUTh KaK HEKOTOPYIO ONEPALINIO, CO3/IAI0IIYI0 3TOT 0OBEKT, a IEHCTBUE,
nomeuaroniee BbIXO/I — kak ucnons3ytomiee 00bEKT JaHHBIX.
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JABORCTBEHHOCTE AEACTEAR H JIAHH BIX
DUALITY OF ACTIONSAND DATA

ABJIEHHE m' AREE L EKT
FHENOMEN | BCT

BJECT

| EERepe
AT AAHHBIE

f1omm
Lo

SUESTANTT YERB SIS TANTVE

5
MAPROF MRAMRTRES] B E reec

[

bnarogapst Tomy, 4TO sI3bIK SA BKJIIOYAET B c€0s1 BCE OCTAIbHBIE S3BIKH, OKA3bIBACTCS
BO3MOKHBIM HCIOJIBb30BaTh T€ WM UHBIE UX CPEJICTBA I JOCTUKEHUS KOHKPETHBIX
1eJiel, CBSI3aHHBIX C: OTOOpa)keHuEeM 0coOeHHOCTEN PpeIMETHOM 001acTH;
TpeOOBaHMIA, TPEABABIAEMBIX K aBTOMAaTU3UPOBAaHHBIM UH(DOPMAITMOHHBIM
cucteMaM; 0OBbSICHEHHEM BO3MOKHOCTEH HHCTPYMEHTAIBHBIX CPEJICTB; OMHUCAHUEM
METOJIMK U TEXHOJIOTMM aBTOMAaTU3UPOBaHHON 00pabOTKM JaHHBIX U T.11. Ha Ga3ze
TpeOoBaHMiA, 3aPUKCUPOBAHHBIX C TOMOIIBIO SA, MOKHO OpraHU30BaTh

s pexTuBHOE, palliOHAIBHOE TPOESKTUPOBAHNE KOHKPETHOM CUCTEMBI, €€
MOCJIEAYIONIYIO pealn3aluio, COIpoBOXKAeHNE, 00ydeHue nepcoHana. B Hacrosiiee
BpEMSI CYIIECTBYIOT CPEACTBA, KOTOPHIE MO3BOJISIOT HA OCHOBE MOAOOHBIX
cnenupuUKaIil aBTOMaTUYECKH T€HEPUPOBATH MTPOTPAMMBI WU X (PparMeHThI
(nanpumep, CASE-texnomnorun). Takum oOpa3om, pa3paboTka HEIPOTUBOPEUUBBIX U
MIOJIHBIX crienuduKanuii sBIseTcs KitoueBoi 3agadeit. [Ipu pazpaboTke
reonH(popMamOHHO-MaTeMaTuyeckoi moienn Bocrounoro Ilpuapanss Hamu Obut
UCIIOJIb30BaH SI3bIK SA M €ro METOI0JO0TUs.

2. KpaTkasi XapaKTepuCTHKA KOMILIEKCA
HHCTPYMEHTAJILHBIX CPEICTB

B cocTaB koMIIIeKCa CPEACTB, PEATU3YIOIINX OCHOBHBIC TTPUHIIUIIBI
reonH(OpPMaIMOHHO-MAaTEeMAaTHIYECKOTO MOJICTUPOBAHUS, B HACTOSAIIEE BPEMS BXOJIST
nporpammbl Maplnfo 5, FOXPRO 3.0 u GMS 3.1 . OHr BRIOTHAIOT QYHKITUH
CO3/IaHusl U BeZieHUs 0a3 rpadMuecKuX U CEMAaHTUUECKUX JTaHHBIX, MATEMATHYECKUX
MOJICJIEH THIPOTEOIOTHUECKIX 00BEKTOB, a TAKKE TTO3BOJISIOT PEIIaTh HA MOJICIIAX
coJiepKaTelibHbIE TUApOoreoornyeckue 3aaauu. Kpome atoro umeercst Habop

49



CEPBUCHBIX CPEJICTB, 00€CTIEUYNBAIOIINX OOMEH JaHHBIMHU MEXK]Ty OCHOBHBIMU
KOMIIOHEHTAMU CUCTEMBI, @ TAKXKE IIPOrpaMMBbl, pELIAOIIUe 3a4a4u CIIPaBOYHO-
UH(OPMAIIMOHHOTO 00CTYKUBAaHUS BHEITHUX U BHYTPEHHHX MOJIb30BaTeNeh
cucrembl. Hrke npuBOaUTCS X ONUMCAHUE.

Cucrema reoungopmanuonnoro mogaeauposanusa MAPINFO. [{ns coznanus
reonH(opmanmoHHou cucrteMbl Boctounoro Ilpuapanss ucnonp3oBana nporpamma
Maplnfo. Cucrema obecrieunBaeT npsiMOi JOCTyN K HHPOPMAIIMH, XPAHUMOU B
dopmatax dBase, Excel, Lotus, ACCESS. Bo3mosxna padota B cetn. Kommiekc
IPEICTaBIIAET NIMPOKUE BOSMOKHOCTH JIJIs1 OPOPMIIEHUS BBIXOAHBIX TOKYMEHTOB:
00JbII0€ KOJIMYECTBO WIPU(PTOB, KOHTPOIUPOBAHUE MaclTada, paboTa B pexume
WISIWYG. Cucrema noaaep’uBaeT s3bIKH MporpamMmmupoBanus MapBasic,
MapCode, co3zganue noab30BaTeabCKUX «MeHIo». [Iporpamma padotaet Oosee yem co
150 kapTorpadpuueckumu npoexusmu. MiMeercst anmapat 15l CO3aHUS
MOJIb30BATENIbCKUX MPOCKIUH, 00ECTIEYNBACTCS MHTETPAIUs PACTPOBOTO
M300paKEHUS B BEKTOPHOE U pa3MEIIEHHE BEKTOPHOTO CBEPXY PACTPOBOTO.
[TonnepxuBaeTcst BBOJ ¢ IUrUTaii3epa, ckanepa, ¢ cucteM GPS, o pactpoBoii
MOJIOKKE U aIpECHOE T€OKOANpOoBaHue. MIHCTpyMeHTalbHbIE CpeICTBa
o0ecreunBaroT penieHune 3aaad 00padoTku n300paxeHui, MPOCTPaHCTBEHHOU
CTaTUCTUKH, IPOCTPAHCTBEHHBIX U3MEPEHUH, TeMaTHUECKON KapTorpaduu,
rpau4ecKoro aHaiaus3a.

Maplnfo opuenTrpoBana Ha paboTy ¢ TpadUUECKUMH TreON300paKEHUIMHU B
BeKTOpHOU popme. CructeMoit moaAep>KUBAETCS MOCIOWHOE MPEICTAaBICHUE
rpaduueckux nqaHHeix. MapInfo paboTtaeT ¢ ToueuHbIMU, IMHEWHBIMY, IOIIAIHBIMU
¥ KOMOMHUPOBAHHBIMU TpaQUUECKUMH 00BEKTAMH, C KaXIbIM U3 KOTOPBIA MOXKET
OBITH CBsI3aHA CoJiepKaTeabHass nHpopMaIs. I1a HHGOPMAITUS JIETKO
npocmatpuBaetcs npu padote ¢ ['NC, a Takke UCTIOAB3YyETCs I pelieHns 3a1a4
CXEeMaTu3aluu TUAPOre0IOrMYECKUX YCIOBUI U MOATOTOBKH UCXOHBIX TAHHBIX JJIS
MAaTeMaTH4YECKOU MOJIEIIH.

Cucrema ynpasJjenusi 6azamu 1anabix FOXPRO. /11 co3nanus 6a3
ceMaHTU4ecKuX JaHHbIX Boctounoro [Ipuapaiibst u paboThl ¢ HUMH UCTIONB3YETCS
CVYB/I (cuctema ynpapnenus 6azamu qanabeix) FOXPRO 3.0, 6osee mosHOe
Ha3zBaHue kotopoit - Visual FoxPro 3.0 /M./[. Anmonosuy, 1996]. Cucrema mo3BoJsieT
JIOCTAaTOYHO OBICTPO padbOTaTh HA NEPCOHATBLHOM KOMIBIOTEPE C TaOIHIIAMHU,

coJiep KallliMU MUJUTMOHBI 3amnuceil. imeeTcss BO3MOKHOCTh pa3padaTbiBaTh SKpaHbl U
OTYETHI C IOMOIIBIO CTICIIHAIBHBIX MPOSKTUPOBIIUKOB WK MacTepoB (Screen
Designer u Report Designer), ucnons3ys texnonoruto WYSIWYG — «uto BuguIb,
TO U noxyyaiy. Ipyrumu BaxusiMu ocoOeHHocTs MU FOXPRO 3.0 sBnstoTcs:

- Konreiinep 6a3w1 nannbix (Database Container), n3BecTHbIN 10,1 a0OpeBUATYpOi
DBC;

- [Ipeacrasnenus (view), KOTOPbIE MOKHO ONPEIETUTh KaK OOHOBIIIEMbIE KYPCOPBI
SQL. OHu npeAoCTaBIsSIIOT COBEPILIEHHO HOBBIA METO/I IOCTYIA K JAHHBIM JUISl UX
00paboTKH, co3manms rpaduaeckoro nHTepdeiica Mmoab30BaTeNs U COCTABICHUS

Pa3JIUYHBIX OTUCTOB,
50



- TexHonOTHS OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS.

ITocnenyronue Bepcuun FOXPRO oTianyaroTcs B OCHOBHOM TOJIBKO BO3MOXKHOCTbBIO
co3/aBaTh U UCNOJb30BaTh cepepbl COM, a Taxke myOJIMKOBaTh MPUIIOKEHUS B
Internet. JIns noctyna k ganabiM Visual FoxPro yepes WEB nmerotcs cnenyronue
BO3MOHOCTH:

- Hoctyn x nanueiM yepe3 ODBC (Open Database Connectivity) u
uHCTpyMeHTanbHble cpeacTBa WEB-cepBepos, Takue kak Internet Database
Connector i Allaire ColdFusion;

- Ucnonb3oBanue Visual FoxPro B pesxxume OLE-cepBepa mis peakiinm Ha 3apOCHI
WEB;

- Ucnionw3oBanue npuinoxeHuit Visual FoxPro B kauecTBe cepBepa 0a3bl JaHHBIX IS
o6paboTku 3anpocoB WEB-cepgepa.

Ornmcanune ogHOU M3 nocieauux Bepenit Visual FoxPro npusogurcs B [basusin,
2001].

Cucrema martematudeckoro moaeauposanuss GMS 3.1. B Hacrosiiee Bpems
OCYLIECTBIISIETCS IIEPEBOJI MATEMATUUECKON MOJENH THAPOr€0JOTHYECKUX YCIOBUI
Bocrounoro [Ipuapanbes B popmatsl cuctemsl moaenupoBanust GMS 3.1 — onHoi u3
HauOoJIee COBEPIIEHHON CUCTEMbI MOJIETUPOBAHMS THPOTEOIOTUYECKUX TTIPOIIECCOB,
uMerolel MUPoKKUe (PyHKIMOHAIbHBIE BO3MOKHOCTH. Hke mpuBoaAMTCS €€ KpaTKoe
ONMCAaHME, COCTABIEHHOE Ha OCHOBE IKCILUIyaTallMOHHOW JOKYMEHTALIMHU HAa CUCTEMY.

Cuctema GMS 3.1 npenHa3zHadeHa Jyisi MOJECIUPOBAHUS B 30HAX MOJHOTO U
HEIIOJTHOTO HACKIIICHUS JBWKCHUSI TIOI3EMHBIX BOJI U MIEPEHOCA PACTBOPEHHBIX B
BOJIE KOMIIOHEHTOB, MIOCTPOCHUS TUHUN TOKOB U T.11. Komruieke BkiItouaer B ceOs
TaK)Ke CPe/ICTBA KATMOPOBKH MOJICTTH U BU3yaIM3allUH PE3YJIbTaTOB MOJICTUPOBAHUS,
WHCTPYMEHTHI IS CO3/IaHUS TPUAHTYJISIIMOHHOW HEPETYJISIPHON CETH,
KOHCTPYUPOBAHUS TPEXMEPHBIX MOJIEJIeH CTpaTUrpauu U HEKOTOPBIC IPyTHE
KOMITOHEHTHI. [1oJTHast BepcHs CHCTEMBI COJIEPIKUT IpaUUeCKuil OIb30BATEIbLCKHMA
unrepdeiic u Habop mporpamm - MODFLOW, MT3DMS, RT3D, SEAM3D,
SEEP2D, FEMWATER, UTCHEM, NUFT, PEST, MODPATH.

I'pacduueckuii unrepdetic nonenen Ha 10 moxyneit — TIN, Borehole, Solid, 2D Mesh,
2D Grid, 2D Scatter Point, 3D Mesh, 3D Grid, 3D Scatter Point, Map.

Cucrema GMS 3.1 ocBOoeHa 1 aJjanTUPOBAHA B KOMIUIEKC T€OMH(OPMAIIMOHHO -
MaTeMaTH4YeCKOTo MoaenupoBanus. Hike mpuBoaAUTCS KpaTkas XapaKTepUCTUKA e
OCHOBHBIX KOMIIOHEHTOB.

Ilpozpamma MODFLOW uMuTHPYET TPEXMEPHYIO (PUIIBTPALIMIO TOTOKA IPYHTOBBIX
BOJl B TETEPOT€HHOM M aHU30TPOITHOM cpene. Mcnonb3yeTcss MeTo KOHEYHBIX
paszHocteit. O61acTh, B KOTOPOI MOJEIUPYETCS TIOTOK, alllIPOKCUMUPYETCS
OPTOTrOHAJIBHOM PAaBHOMEPHOM MM HEPABHOMEPHOW CETBIO, BKIIKOYAIOIIEH CTPOKH,
cToJ01BI U ciou. CIou MOTYT ObITh HAIOPHBIMH, O€3HATTOPHBIMU U HATIOPHO-
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O0e3HanopHbIMU. MOJIeNIb MOXKET YUYUTHIBATh BIMSIHUE HA MOA3EMHBIE BOJIbI
BO/103a00PHBIX CKBAXKMH, 00JACTE MUTAHUS U Pa3TPy3KHU, APEH U PA3IUUHbIX
MOBEPXHOCTHBIX BOJHBIX OOBEKTOB.

Ilpocpamma MT3IDMS uMUTUPYET TPEXMEPHBIN NEPEHOC MO3EMHBIMU BOJAMU
PaCTBOPEHHBIX B HUX 3arps3HSIOIINX KOMIIOHEHTOB.

Ilpozpamma RT3 D nMuTHpPYET TPEXMEPHBIN MEPEHOC MOA3EMHBIMU BOAAMU TBEPBIX
Y PACTBOPEHHBIX B HEM 3arpsI3HSIOIIMX KOMIIOHEHTOB C YYETOM XUMUYECKHUX U
MUKPOOHOJIOTUYECKUX PEAKIIHIA.

Ilpoepamma SEAM3D vumuTupyeT TpaHCIOPT MOA3EMHBIMU BOJIaMH PAaCTBOPEHHBIX B
HUX KOMIIOHEHTOB C Y4€TOM a3pOOHOI0 U MOCIEIYIOIIEro aHa POOHOTO pas3oKEHUsI.

Ilpozpamma SEEP2D nipenHazHaueHa ISl CO31aHUS IUIOCKUX TIJIAHOBBIX U
npO(UIBHBIX MOJIEJIEN JBUKEHUS TOI3EMHBIX BOJ B U30TPOITHOM U aHU30TPOITHOM,
TOMOTE€HHOMW U TeTepOreHHol cpeae. MoenupyroTcst HaropHble U Oe3HAOpHbIE
npo(UIbHBIE TOTOKU B 30HE MOJIHOTO U HEMOJIHOTO HACKIIIECHHUS, HATTOPHBIE
IUTAHOBBIE TOTOKH B 30HE MOJHOTO U HEIMOJIHOTO HackleHusa. UMutupyercs padorta
TOPU30HTAIBHOTO JApEHaXa U CKBaXKUH.

Ilpoepamma FEMWATER nipeqnazHadeHa JJi1 MOJEIUPOBAHUS TPEXMEPHOTO
MOTOKA MOA3EMHBIX BOJ| B 30HE IMOJIHOTO U HEMOJIHOIO HACKIIIEHUS C yYETOM
n3MeHeHus mioTHocTu punprpyromerocs guounga. FEMWATER ucnonb3yeT metos
KOHEYHBIX 2JIeMeHTOB. CucteMa GMS 3.1 BrirovaeT rpadudeckuii uHTEpQeEic as
pa6otsl ¢ mporpammoit FEMWATER. ChopmupoBanHas ¢ TOMOIIBIO CIIEUATBHBIX
CPEJICTB KOHIIETITyaIbHasi MOJIeTb THIPOTE0JIOTMUECKOr0 00bEKTa B JaJIbHEHUIIIEM
0TOOpaXkaeTcs Ha TPEXMEPHYIO CeTh B (popMarax, ucnonbzyembeix FEMWATER.
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Bun xoHuenTtyanbHOM MOIETN THAPOTEOIOTHYECKOro 00beKTa, OTOOpakeHHOM Ha
TPEXMEPHYIO TPEYTOJbHYIO CETh
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Ilpozpamma UTCHEM nipenHa3zHaveHa JJjIsi MOJICIUPOBAHUS IBUKEHUS T10JJ3EMHOTO
TPEXMEPHOTO TPYHTOBOTO MOTOKAa MHOTO(a3HOTO (IIroK1a, a TAKKe TPAHCIIOpTa
PAaCTBOPEHHBIX B HEM KOMIIOHEHTOB C YYETOM Pa3JIMUYHBIX XUMHUYECKUX
IIPEBPAILCHUN.

Ilpozpamma NUFT npenHazHadeHa il MOJACITMPOBAHUS MHOTO(a3HBIX
HEU30TEPMHUUECKHX MPOILIECCOB BJIATO- U MACCOINEPEHOCA B 30HE adpanuu. OHa MOXKET
OBITh MCTOJIb30BaHA JIsl UMUTALIMKM UCTIAPEHUSI, KOHJICHCAIIMU BOASHOTO Tapa,
JIBUKEHUS BOJSIHOTO T1apa B 30HE a’pallvu U T.II.

Ilpozpamma NUFT npenHazHadeHa il MOJASITMPOBAHUS MHOTO(a3HBIX
HEU30TEPMHUUECKHX MPOILIECCOB BJIATO- U MACCOINEPEHOCA B 30HE a’panuu. OHa MOXKET
OBITh UCTOJIb30BaHA JIsl UMUTALIMKM UCTIAPEHUSI, KOHJICHCAIIMU BOASHOTO Tapa,
JBU)KEHUS BOJSHOTO Mapa B 30HE a’palivu ¢ T.1I.

Ilpozpamma PEST nipenHa3zHavyeHa JjIsl KaTUOPOBKH MOJIENH, PEaIn3yeMOn
MODFLOW. Ilporpamma PEST peanusyet anroputm, KOTOpbIi npuBoauTcs B /bapo
U, 1979; Doherty J., 2000]. Tlporpamma PEST B kauecTBe HCXOIHBIX UCIIOIB3YET
JTaHHBIC 4-X OCHOBHBIX THIOB (TEPMHUHOJIOTHS 3aMMCTBOBAHA Y pPa3pabOTUYNKOB
nporpammsl) (Doherty J., 2000):

- Qpukcuposannvle 0anHple. ITO JAHHBIE, KOTOPHIE ONPEACIAIOTCI MOAEITUPYEMbIM
obbexToM. Hammpumep, hopma BOJOHOCHOTO TOPU30HTA, MECTOIOIOKEHHE
Pa3ITUYHBIX CKBKUH U T.1I.

- napamempbwl. ITO TaHHBIC, XapaKTEPU3YIOIIHE GUIBTPAIIMOHHBIE U EMKOCTHBIC
CBOMCTBa MOJIEIUPYEMOI0 00beKTa - KO puireHT Guibrpanuu, Ko3PQPUIUEHT
BOoA00TAaun. OHU paccMaTPUBAIOTCS KaK aTpUOYTHI CHCTEMBI, pearupyroliei Ha
BHEIIHEE BO3JCHCTBUE. DTU MapaMeTPhbl MOTYT U3MEHSTHCS B IPOCTPAHCTBE, OBITh
OTIPEIeNICHBI ISl OJTHOM MJIM HECKOJIbKUX 00JIacTen.

- 6030eiicmeue. CylleCTBYIOT NTapaMETPhl, KYIPABISIOIINEY) CUCTEMOMN
(MonmenupyemMbIM 00BEKTOM), HATIPUMED, IUIOIIAHOE MUTAaHUE, PA3TUIHBIC
MCTOYHUKH U CTOKU, UMUTUPYIOIINE PaO0Ty BO103a00PHBIX U JPEHAKHBIX
COOpYKEHUM, HArHETATEIbHbBIX CKBXXHH U T.11. [To00HO mapameTpam,
XapaKTEPU3YIOIIUM CBOMCTBA MOJEIHPYEMOT0 00BEKTa, BO3JCHCTBUE MOXKET
U3MEHSTHCS B IPOCTPAHCTBE.

- ynpaeaaowue 0annvle. JTU JaHHBIC SIBISIOTCS YIPABISIOMUMHU JJI YACIEHHOTO
METO/1a, KOTOPBIM PEIIAeTCsl CUCTEMA YPAaBHEHUM.

BrixonHble naHHbIe, MOTy4YeHHBIE B pe3yibTaTe padotsl PEST, ucnonsiytores s
peaaKTUPOBaHUS MapaMeTPOB MOJIEIN THIPOreoIOTHYEcKOro 0obekTa (Habopa
UCXOJHBIX AaHHBIX A nporpammbl MODFLOW) B npoluiecce ee uaeHTHU(PUKALIUU.

Ilpozpamma MODPATH sinsieTcs 4acThio TakeTa 00paOOTKH ¥ BU3yaIU3aIluu
pe3yJIbTaTOB MOJIETMPOBAHUS, MOIYUYECHHBIX C TOMOIIbIO TporpaMmbsl MODFLOW.
MODPATH npennazHaueHa Juisi HOCTPOSHHUS! JIMHUI TOKOB CTAlMOHAPHOTO MTOTOKA
IIOA3EMHBIX BOJ. [Iporpamma BBIYMCIAET TPAEKTOPUU JBUKEHHS YACTUL] B IIOTOKE
MOJI3€MHBIX BOJ U 0TOOpakaeT ux B rpa)uyecKoM BHJIE.
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N306paxkenue nuHUM ToKa, chopmupoBanubix mporpammoit MODPATH

Mooynws Tin ucnonb3yeTcs AJ11 MOAEINPOBAHUS IOBEPXHOCTEN € TOMOILBIO
TpeyroyibHOM ceTH. CeTh GOpMUPYETCS IyTEM COeIUHEHUSI HEKOTOPOro Habopa
OTJEJIBHBIX TOYEK, PACIIOJIAralOIIUXCs B TPEXMEPHOM IIPOCTPAHCTBE, CTOPOHAMU
TpeyroibHUKOB. [I0BEpXHOCTH MpeACcTaBIsgeTCS HA0OPOM TPEYTOJIbHBIX IpaHe. Tin
MOJKET OBITh UCIIOIB30BAH AJI M300paKeHUS TOBEPXHOCTEN PAa3IMUHBIX
IEOJIOTMYECKUX TEJI WIM MIOBEPXHOCTEN, ONIPEACISIEMBIX MATEMATUYECKUMU
byHkuuaMu. BeICOTBI WM Ipyrye nmapameTphl, CBI3aHHbBIE C CEThIO, MOTYT OBIThH
MOKa3aHbl IBETHBIMH KOHTYPHBIMU JIMHUSMH WIH 3aKpAICHHBIMU 30HaMU. CeTb,
MOCTPOEHHAs C MOMOIIBbI0 MOAYJ s Tin, MOXKET OBITH UCTIONB30BAHA IS
KOHCTPYHUPOBAHUS TeJ WK B Tporiecce GOpMHUPOBAHUS KOHEYHO-2JIEMEHTHON
MOJEIIH.

Mooynws Borehole npenna3HadeH 1 BU3yadu3alui U PEIAKTUPOBAHUS TaHHBIX IO
ckBakMHaM. CKBa)KUHBI MOTYT COJIEpKaTh JaHHbIE MO cTpaTUrpauu u (Uim)
MaTepuabl Mo pe3yibTaraM onpoboBanus. CtpaTurpaduieckue JaHHbIE
UCIOJIb3YIOTCS IJIsl IPEICTABIICHUS CJI0€B MOPO/I, KOTOPbIE ObUIH BCKPBITHI MPHU
oypenun. Ciou mopo1 n300pakaroTcsi C TOMOIIBI0 KOHTAKTOB U CETMEHTOB.

CerMeHT npencTaBiIseT CIOH, a KOHTAKT — TPAHUILYy MEXKy ABYMS CI0sIMU. KOHTaKThI
U CETMEHTBI MOTYT OBITh UCIOIb30BaHbI P KOHCTPYUPOBAHHUH MTOBEPXHOCTEH (C
MOMOIIBI0 MOYJIs Tin), Ten u ceTei AJis KOHEUHO-PA3HOCTHBIX MOeNen
THUAPOTEO0JIOTHYECKUX OOBEKTOB.
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[IpencraBnenne crpaturpaduu MOPOa ¢ MOMOIIEI0O KOHTAKTOB M CETMEHTOB

Mooyaw Solid npenna3HadeH 111 KOHCTPYUPOBAHHS TPEXMEPHBIX MOJIEIIEH
cTpaTurpadguu THAPOTCOTOTHIECKUX 00 BEKTOB.

TpexMepHast MoJieTb CTpAaTUTPAPUU THIPOrEOIOTHYECKOT0 00bEKTa

OnwuH pa3 co3ianHasi, Takasi MOJICITb MOXKET ObITh MHOTOKPATHO HCITOJIb30BaHA JJIsI
reHepanuy u300paxeHui pa3anuHbix pa3pe3oB. C nomoribio Moayds Solid MmoxkHO
TaK)X€ PACCUUTHIBATH 00HEM T'€OJIOTHUECKUX TEll.
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N3o6paxenue pa3pe3oB, CreHeprupoBaHHBIX MoaysieM Solid

Mooyns 2D Mesh ucnionb3yercs U1 KOHCTPYUPOBaHUS IBYMEPHOM
KOHEYHODRJIEMEHTHOM ceTu. THCTpyMeHT obecrieunBaeT aBTOMaTHIECKYIO TeHEPALIUIO
U pelakTUpOBaHuE ceTH. Takas CeTh CO3/1aeTCs MPU MOJIETUPOBAHUU C TOMOILBIO
nporpammsl SEEP2D, a taxxke B mpouecce KOHCTPYUPOBAHUS TPEXMEPHOU
TPEYTOJbHON CeTH AJI1 OTOOpAKEHUS PA3IMYHBIX TOBEPXHOCTEH.

Mooynaws 2D Grid npumeHsieTcs B IPOLIECCE CO3AaHuUs U PEAAKTUPOBAHUS ABYMEPHBIX
NpsIMOYTOJIbHBIX ceTel. Takue ceTH UCOIb3YI0TCS B OCHOBHOM JIJISl OTOOpaXKeHUs
MOBEPXHOCTEH U penbeda. ITO OCYIIECTBISETCS MyTeM UHTEPIOSINY HA CETh U
MOCIIeYIOIIEeTo peTymmpoBanus (shading).

N3obpaxenue cetu, moctpoeHHoe moayiem 2D Grid

Mooynw 2D Scatter Point ictionb3yeTcst IJIsl HHTEPIOJSILIMA HAOOPOB TOUEUHBIX
JAHHBIX Ha peleTku, ceTu. [loaaepKuBarOTCs pa3IMyHbIe CXEMbl HHTEPIIOJISIIIIH,
BKJIIOYast KpalruHr. IHTeprosisiys UCOIb3yeTCsl B Poliecce MOATOTOBKY U BBOAA
MCXOJHBIX JAaHHBIX JJI1 MOAEIUPOBAHUS.
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Mooynas 3D Mesh conepxut untepdeiic nporpammel FEMWATER u npennaznauen
JUISL CO3JAHUS U PEJAKTUPOBAHUS TPEXMEPHOU KOHEYHODJIEMEHTHOM ceTh. OIMH pa3
CO3/ITaHHAsI CETh MOKET UCIOJIb30BATHCS I 3aJaHUsI TPAHUYHBIX YCIOBUHN U
napaMeTpoB B Iporecce MoaenupoBanus nporpammoid FEMWATER.

Mooynaws 3D Grid conepxut unatepdeiic mporpamm MODFLOW, MODPATH,
MT3DMS, RT3D, NUFT, UTCHEM u SEAM3D. Moaynb ucnosib3yercst s
CO3/IaHUsI TPEXMEPHOH MPSIMOYTOJIBHON CETU. DTU CETH NMpeTHAa3HAYEHBI JJIs1
WHTEPIOJISIITUHN, TTOCTPOCHHS TIOBEPXHOCTEH, Pa3pe30B U B MPOIECCE MOIACTUPOBAHUS
METOJAOM KOHEUHBIX Pa3HOCTEM.

Mooynw 3D Scatter Point nipumMeHsieTCs U1l UHTEPIOJIALUYA HaOOPOB TPEXMEPHBIX
TOUYEYHBIX JJAHHBIX HA CETh WJIM PElIeTKY. MConb3yroTes pa3iinuHble METOIbI
UHTEPIOJISIUH, BKIIIOYask KPAaUTHHT.

Moodyas Map nipeiHa3HaueH I CO3JJaHUs KOHIIENTYaJbHOW MOJICJIM HA OCHOBE
['IC-00beKTOB, BKIIOYAIOIINX TOYKH, TUHUU U 30HBI. KOHIIENTYallbHAst MOJICIIb
KOHCTPYUPYETCSI HE3aBUCUMO OT PEIIETKU UM CETKU. DTO BRICOKOYPOBHEBOE
ONMCAHUE YACTEH, BKIIFOYAIOIIUX UCTOYHUKU-CTOKH, TPAHULIBI MOJICIUPYEMOU
00J1acTH, 30HBI MUTAHKS W PA3rPy3KHA TPAHCIIUPALMEH, MaTepHraia 30H BHYTPH
Ka)XJ0r0 CJI04 .
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CxemaTu3zanus THAPOTre0JOTHUECKUX TPaHUYHBIX YcloBuid BocTtounoro Ilpuapanbs

TurnoBbie 00beKThI cucTeMbl MojienupoBanus GMS 3.1, ucroisib3yemble [Uist ONUCAHKS TPAHMYHBIX YCIOBUI: TMHUK
3a1aHus: | - HanmopoB, 2 - MOTOKOB, 3 - peK; 30HbI 3aaHU: 4 - HAITOPOB; TOUYKHU: 5 - BOJ103a00POB

Cucmema ynpaenenusn 6azamu oannvix ACCESS. IIporpamma ACCESS BrinosiHsiet
(GYHKIMU CUCTEMBI yIIpaBIeHUs 0a30i OnbnmuorpaduuecKux OnmucaHui JOKyMEHTOB
1o npobiemaM Apasibckoro peruona. B Hacrosiiee Bpems 06a3a o0CIyKUBaeT B
OCHOBHOM BHYTPEHHHX IOJIb30BaTeNel cucteMbl. [Ipeanonaraercs, 4To B
MEPCIEKTUBE JOCTYI K JaHHBIM Oy/IeT OpraHU30BaH U 4epe3 ceTh Internet.

ACCESS no3BousisieT NoJIepKUBaTh PEISILIMOHHBIE MOJEIN JaHHBIX. Jlomyckaercs
UCIIOJIb30BaHMUE pa3InyHbIX (POPM ISl BBOJA IaHHBIX B 0a3y, Bbllaya UX B BUJIE
otueToB. [IpoexTupoBanue GopM 1 OTUETOB OCYIIECTBISIETCS ¢ TOMOIIbIO MaCTEPOB,
KOHCTPYKTOPOB, 3a1pocoB. KpoMe 3TOro MMEroTCsl Tak Ha3bIBaeMbIe aBTO(OPMBI U
aBTooT4eThl. ACCESS M03B0OJISIET UCIIOJIB30BATh TPU SA3BIKA TPOTPAMMHPOBAHUS:

- (SQL - Strctured Query Language) — CTpyKTYpHUpPOBaHHBIH S3bIK 3aPOCOB. DTO
(dopManbHbIi CTaHIAPTU30BAHHBIN S3BIK BEICOKOTO YPOBHSI, COJIEPKALIUI cpeicTBa
HEMpoIeAypHOH (HE TPeOYIOIIeH mporpaMMUPOBaHHUS) CTICITU(DUKAIIUN 3aIIPOCOB;

- MaKpOCBHI - 3apaHee CO3JaHHbIE CIIUCKU JEHCTBUN;

- VBA (Visual Basic for Applicatio) — 00beKTHO-OpUEHTUPOBAHHBIN S3BIK 3aITPOCOB.
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Jlnst opranuzanuu pabotsl ¢ nanHbiMu U3 Internet B ACCESS 2000 ucnionbs3yrorcst
¢aiinbl ocodoro Tuna - cTpaHuilbl Joctyna kK gaHHbeIM (Data Access Page). Onu
00ecreunBaroT MOJIb30BATENI0 JOCTYI K JaHHBIM U PaboTy ¢ HUMHU, TTO3BOJISIOT BECTU
MOKCK U CTPYKTYPHU3ALUIO JaHHBIX B HH(OpMAIIMOHHBIX ceTsX. [lo cBoumM pyHKIMSIM
CTPaHMIIbI JOCTYNA K JAHHBIM [TOXO0XH Ha KIaccuueckue GopMbl U OT4ETHI. J{7s ux
co3ganus B ACCESS 2000 ects ciennanbsibii makeT — Data ACCESS Page Toolbox.
C nmomMouipro 3T0oro HHCTpyMeHTa co3aatrorcss HTML-cTpanuiipl, KOTOpbIe coepxkar
nrHamuyeckue cchliky Ha naHHbie. ACCESS siBisieTcs 4acThio IIMPOKO
pacnpocTtpanerHoro naketa Mictosoft Office. [Togpo6Hoe onucanue ACCESS
MPUBOJUTCS B MHOTOYHMCIICHHBIX MTyOIMKALMIX, Hanpumep B [yonos I1.10., 2000] n

Ap.

Ilpozpamma paszpavomku WEB-cmpanuy FRONTPAGE. 1Tporpamma
FRONTPAGE npumensiercs ans pazpabotku u conpoBoxacaus WEB-cTpanui, Ha
KOTOPBIX MyOJIMKYIOTCS CBEACHUS MO THAPOTEOJIOTHIECKUM yCIIoBUsAM BocTouHoro
[Ipuapanes, npenHa3HaAYCHHbBIE AJ11 CBOOOIHOTO PACTIPOCTPAHEHUS.

WEB-cTpaHuiibl CO3Aa10TCS C MTOMOIIBIO CIIEIUATBHOTO sI3bIKa (POPMATUPOBAHUS,
KOTOpHhIi Ha3biBaeTcs hypertext markup language (HTML). OHu MOTYT BKITFOYATH
TEKCT, M300paKCeHMS, 3BYKH, aHUManuio 1 Bujaeo. SA3eik HTML mosket uynutath mr000i
KOMITBIOTEP, €CJTM Ha HeM ycTaHoBiaeH WEB—Opay3ep, npeacraBisironiuii co0oi
nporpammy, npeodpasytonryto nHCTpyKuuu si3pika HTML B Busyanbnyto ¢popmy
mynbTuMenua-gokymenra WEB. WEB- ctpanutisl 00b14HO 00BEIUHSIIOTCS B TPYIIIIBI,
KoTopble HasbiBatoTcst WEB-y3namu. [lepemenienne or 04HOM CTpaHULIbI K APYTOU
MPOUCXOJIUT C TOMOUIBIO LHIETYKOB Ha TUIEPCCHUIKAX, KOTOPbIE MOTYT ObITh
MPEeICTaBIEHbI CIOBaMU WK u3o0paxeHusiMu. [llenkunyB Ha runepcchiie, MOKHO
nepent Ha apyryro WEB-cTpanumy.

B nporniecce pazpaborkn WEB-y31a onpenensroT e ero Co3/1anusl, INIaHUPYIOT
CTPYKTYPY, JJIsl KaXKJ0M CTPAHUIIBI MUIITYT TEKCT, MOI0UpatoT rpaduKky U IpyTHe
AJIEMEHTBHI.

Ha navansHo# cTraguu pazpadbotkun WEB-y37a, npu onpenenennn menei, 00bIaHO
YTOYHSIIOT, JUISl KOTO CO3/1a€TCS CaliT, KaKyl0 HMEHHO MH(DOpPMAIUIO MTPEANOIaraeTcs
Ha HEM MOMEIATh, KaKKe Pecypchl (JI€HEKHbIE, BPEMEHHBIE) MOTYT OBITh 3aTpayeHbI
Ha €ro pa3padOTKy U dKCILTyaTalHIo.

ITpu npoeKkTHpOBaHUM CTPYKTYPHI CaiiTa yTOUHSIOTCSI CBEIEHUS, KOTOPBIE
npeanoaraercs onyoaukoBaTh. [locie 3Toro gaHHble pa30UBaOTCS Ha JIOTHYECKHE
rpynnsl. Onpezensercs, ckoabko WEB-cTpanuil Heo0X0oaUMO JUIsl KaXk10Tr0
noJipaszena, Kakyro HHQOpMaIHIO T0JKHA COAEPKATh KaXKaasi CTPaHHIIA.
[TpoxymbIBaeTCsl cucTEMa UX CBSA3BIBAHMSI C IOMOILBIO TUIIEPCCHUIOK.

3arem BhINONHsIETCS padoTa Haa Au3aiiHoM WEB-cTpanuiis! (onpeneiaeHue cTuis
nyOIuKaluu, CTUIIS HepapXuu, pazMepa mpudra, moAroTOBKY rpaduku U T.11.).
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[Tocne 3aBepiieHns MPOSKTUPOBAHMS MPUCTYNAIOT K (POPMUPOBAHUIO cailTa ¢
nomotiblo FRONTPAGE. B cocTaB 3T0#1 mporpaMMbl BXOJUT TPU OCHOBHBIX
KOMITOHEHTA, MpeAHa3HAYEHHBIX JJIA co3anus u oocmyxxuanus WEB-y3na: WEB-
cepBep, FRONTPAGE EXPLORER u FRONTPAGE EDITOR.

FRONTPAGE xpanut WEB-y31161 Ha KOMITBIOTEpE, HA KOTOPOM padoTaeT
nporpamma-cepsep. C nomombsto nporpaMMmsel FRONTPAGE EXPLORER co3naercs
WEB-y3en u usmensiercs ero crpykrypa. Coznanve WEB-cTpaHu1] BEITIOIHSIETCS €
nomotisio FRONTPAGE EDITOR.

[Tonpobnoe onucanue npueMoB padboTel ¢ FRONTPAGE npuBoautcs, nanpumep,
B [Microsoft FrontPage 98. Illae 3a wazom, 1998].

Cepeucnuoie npozpammot. CepBUCHBIEC POTPAMMBI pealTM3yIOT (YHKIIMKU 0OMEeHa
JAHHBIMU MEXKIY OTJIeIbHBIMU KOMIIOHEHTAMH CUCTEMBI, a TAKXKe 3a7a4u CIPAaBOYHO-
nH(OPMAIIMOHHOTO 00CTyKUBaHUS BHYTPEHHUX ToJb30Barene. imenHo stu
IporpaMmbl 00ecreunBaroT 3P PEeKTUBHYIO paboTy MOJIb30BaTENIEl C CUCTEMOM B
npolecce reonH(popMamoOHHO-MAaTEMAaTHYECKOTO MOIETUPOBAHMSL.

Komnaekc annapamnuuix cpeocme. CricreMa reouHpopMaIioHHO-MaTeMa-THYECKOTO
MOJIETTMPOBAHUS TUPOTE€O0JIOrMYECKUX ycinoBud Bocrounoro [Ipuapanes
ycta”osiieHa B UnctutyTe ruaporeonoruu u ruapodpuzunku MOH PK B JIabopaTopuu
MOJIEJTMPOBAHMS U TUAPOAMHAMUKHU. Vcrionb3yeTcs anmnapaTHbIi KOMILIEKC,
COCTOSIIIINI U3 cepBepa U 5 pabouunx cTaHuid. OyHKIMN paboIuX CTaHIUN
BeIONHSAIOT KommnbioTepsl PIII-PIV, mpoueccopsl kKoTopbIX paboTaloT HAa YacTOTax OT
800 MI'L] no 3.0 I'TLL. OnepatuBHas namsts 128-512 M6. Cepsep — HP NetServer
LC 2000 PIII. Bce mammabl 00beTUHEHBI B OJJHOPAHTOBYIO JIOKAJTBHYIO CETh,
MpOoIycKHast crnocoOHocTh kKoTopoit 100 M6/c. Kpome 3T0r0 B COCTaB KOMIUIEKCA
BXOJIUT HECKOJIbKO MIPUHTEPOB (LIBETHBIE U YepHO-Oenbie) hopmaTta A4-A2, a Takxke
1BeTHOM cTpyitHbIi mortep HP DJ 500 dopmara AO. Cesizb ¢ INTERNET
OCYILIECTBIISIETCS 10 BBIJEICHHOMN JIMHUU.

3. MeToauka co31aHusA reOnNH(POPMATUOHHO-
MaTEeMATHYEeCKOU MOJEJIH

['eonndopmanmoHHO-MaTeMaTHYECKHUE MOEIH, CO3aBAEMbIe KaK OCHOBA CHCTEMBbI
yIpaBJIeHHsI palliOHATbHBIM HCIIOIb30BAHUEM BOJAHBIX PECYPCOB, MOTYT
IKCILTYaTUPOBATHCS TOCTATOYHO JUTUTENLHOE BpeMsi. B KoMIIeKe BBOSATCS
3HAYUTEIbHbIE 00bEMBI OTIEPATUBHBIX JAHHBIX 00 00BEKTE MOJEIUPOBAHUS U
IPOTEKAOIINX Ha HeM mpoueccax. [lociaeaHre MHOTOKPATHO UCTIONIb3YIOTCS ISt
YTOYHEHUSI MOJIEIH, TIOJIZIEP>)KaHNHU €€ aJICKBATHOCTH U3MEHSIOIINMCS TPUPOTHBIM
ycinoBusM. McxonHble TaHHbBIE AJ CO3[JaHUs U KCIUTyaTallui MOACIIN
IPEeCTaBIAIOTCS B rpaduueckoi u cemantuueckoit popme. Ilocne coorBercTByromeit
00pabOTKHN OHU KOHBEPTUPYIOTCS B MACCHBBI TAPAMETPOB, KOTOPHIE 00pa3yIoT
BHYTPUMAIIMHHYIO HH()OPMAIIMOHHYIO 023y CUCTEMBI MATEMATUYECKOTO
MozienupoBaHusl. Pe3ynbTaTbl MOJIETUPOBAHUS B CBOIO OYEPEIb U3 YHUCIOBOU (POPMBI
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npeoOpaszyroTcs B rpaduuecKyo, yA00HYIO 71 TTOCIEAYIOIIETO aHaIu3a u
UCTIOJIb30BaHUS CTICUATMCTAMU. Y YUTHIBAS BHIICU3II0KEHHOE, TPEICTABISIETCS, YTO
uH(popMaIoHHas 0a3a reonHPOPMaIMOHHO-MATEeMAaTUYECKOW MOJIENTH B 0011IeM
ClTy4ae JIOJKHA BKJIIOYATh B C€0Sl TP KOMIIOHEHTHI:

- 0a3y NepPBUYHBIX CECMAHTHYCCKUX JAHHBIX;
- 0azy rpaduuecKux JaHHBIX;
- a3y MaTeMaTHYECKHUX MOJICIICH.

Mexay KOMIOHEHTAMHU C TIOMOUIBIO CIIEIUATBHBIX MPOIPAMMHBIX CPEJICTB
HEe0OX0uMa OpraHmu3anus OOMeHa TaHHBIMH.
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CtpykTypa nHMOpPMAIIMOHHON 0623kl CUCTEMBI T€0H(OPMAIIMIOHHO-MAaTEMaTHIYECKOTO
MOJIETTUPOBAHMUSI

[Ipeanonaraercs, 4ToO KOMIUIEKC TOHKEH paboTaTh cleayomumM oopa3zom. Best
ceMaHTH4ecKkas nHpopmaius o0 00bEKTe U MPOTEKAIOIIEM Ha HEM MpOoIeccax
BBOJIUTCSI B CUCTEMY (C KJIaBHATYypPHhI, C IPYyTUX WHPOPMAITMOHHBIX CUCTEM, C CHCTEM
ABTOMATU3WPOBAHHOT'O MOHUTOPHHIA). ITO COOTBETCTBYIOIIUM 00Opa3oM
CTPYKTYPHU30BaHHBIE ONMCAHUS CKBAXUH, IIyP(OB, KOJOMAIEB U T.II., pe3YyIbTaThl
Pa3IMYHBIX OMPOOOBAHUMN, PA30BBIX 3aMEPOB, CTAIIMOHAPHBIX HAOIIOACHUHN U T.1.
[Tocne nepBUYHOI 0OOPAOOTKHM 3TH CBEICHUS 3aMUCHIBAIOTCS B 0a3y CEMaHTHYECKUX
naHHbIX. KapTorpadgudeckas nadopmarus ¢ mOMOIIbIO CIIEIUATBHBIX YCTPOUCTB
BBOJIUTCS B 0a3y rpaduieckux JaHHBIX. B COOTBETCTBUH ¢ 3aaHHOM
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MPOCTPAHCTBEHHO-BPEMEHHOM CXeMaTHU3aluel U C Y4eTOM OCOOEHHOCTEH
UCIIOJIb3YEeMbIX MPOTPAMMHBIX CPEACTB Ha OCHOBE CBEJEHUH, XpaHAIMXcs B 0azax
CEMaHTUYECKUX U IPaUIECKUX TaHHBIX (POPMUPYIOTCS MAaCCUBBI
ruporeosiornueckux napamerpos. [locnennue 3anucsiBaroTcst B 6a3zy Mojeneit u
UCIOJIb3YIOTCS B IIPOLIECCE MOJIETUPOBAHMUSI, PE3YIbTATHI KOTOPOTO B IU(POBOIA
¢dopMe HakaruMBalTCA B 3TOM e 6a3e. C MOMOIIBIO CIIEIUAIBHBIX TPOrPaMMHBIX
CPEIICTB MAaCCHUBBI ITApaMETPOB KOHBEPTUPYIOTCS B (opMaThl rpaduueckoi 6a3bl
JAHHBIX, TIOCJIE YETO MOTYT ITPOCMATPUBATHCS, PEAAKTUPOBATHCS, a 3aTEM
UCTIOJIb30BAThCS ISl IOCTPOCHHSI PAa3JIMUHbBIX COBMEIIEHHBIX KapT. J{is

3(PEKTUBHOTO yIIpaBIEHHUS IMPOIECCOM MOJCITUPOBAHUS CIICIIHATHCT-MOICTHPOBIITUK

JOJIKEH TaKkKe UMETh BO3MOXKHOCTh TPOCMATPUBATH UCXOJIHbIE CEMaHTHUECKHE
JaHHbIE, PEIAKTUPOBATh UX, IPE0OPa30BhIBAThH B rpaduueckyio popmy, 6osee
ynoOHy0 A5 aHann3a. OyHKIMOHAJIbHAS CTPYKTYpa CUCTEMBI, CITIOCOOHAs
peanu3oBaTh OCHOBHBIE MPUHIIUIIBI T€OMH(OPMAIIMIOHHO-MAaTEMATHUYECKOTO
MOJIETMPOBAHMS THPOrEOJIOTUYECKUX OOBEKTOB MIPUBEJIEHA HA PUCYHKE.
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q)}/HKHI/IOHaHBHaH CTPYKTYpPa CUCTCMbI FeOH(bOpMaHI/IOHHO-MaTeMaTI/I‘—IGCKOI‘O
MOJCIIUPOBAHUA

AHanu3 U cxemaTu3alus ’uApOreoIorn4eckux yciaoBuil (Al) T0MKHBI BBIMOIHATHCS

C Y4ETOM LIeJIeH U 3a1a4 MOJenupoBanus. B pesynbrare cozgaercs

THJIPOJIMHAMHUYECKAsl CXEMa U KapThl CIIEHUATIbHBIX THAPOT€0I0rHYECKUX
napamMeTpoB, KOTOPBIE UCTIONB3YIOTCS B KAU€CTBE UCXOIHBIX TAHHBIX IS
dbopmupoBanus u uaeHtupukauuu moaenu (A2). Ha npouenypy ¢popmupoBanus u



UACHTU(PUKALIUYA MOJCIIA OKa3bIBAIOT BIMSIHUE TAKXKE 1IEJU U 33]Ja4l MOJICITMPOBAHUS.
B pesynbTare coznaercs oTkanuOpoBaHHAs MaTeMaTU4yeckas MOJEIb, KOTOpas
UCIIOJIb3YETCS JIsl pELISHUs coliep KaTeNbHbIX 3a1a4 (A3). B mpoiiecce BBITIOIHEHUS
UACHTU(PUKALUYA MOJEIIA MOXKET ObITh MPUHATO pellieHue 00 U3MEHEHHUH MPUHIIUIIOB
CXeMaTH3aluu THIPOre0IOrMUYeCKIX YCIOBUNM U TOBTOPHOM BBIMIOJHEHUHU IPOLEIYPHI
Al. Utorom pemieHus coaepkaTebHbIX 3a1a4 Ha Mo (A3) TOJKHBI OBIThH
o(opMIICHHBIE PE3YIbTaThl. BMECTO 3TOr0 MOXKET ObITh MPUHATO pelIeHue 00
M3MEHEHUHM MaTeMAaTHYeCKOW MOJIeNN U (WJIK) IPUHILIMIIOB CXEMaTU3ALNU

TUAPOTCOJIOTNICCKUX YCHOBHﬁ.

Cmpykmypa ()ynKyuil ananuza u cxemamuzayuu 2uOpPo2e0n0ZuidecKux

YC106uil IpUBECHA HA PUCYHKE.
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Al. Crpykrypa HyHKIMIH aHATHU3a U CXeMaTH3AINH THIPOTCOJIOTUUSCKUX YCITOBUMA

s peanuzanuu pyHkuud Al.1 He06X0AMMO OpraHU30BaTh COOP UCXOTHOM
uH(popMalnK, ee OLIEHKY, IOArOTOBKY U BBOJ B 0a3y CEMaHTUYECKUX U TpadUueCcKux

JIAHHBIX.

BBenennsie B rpaduyecKyro U CEMaHTHUECKYIO 0a3bl JAHHBIX CBEJCHHUS MOCIIE UX
MIPOBEPKH U PEAAKTHPOBAHUS UCIIOIB3YIOTCS B IIEPBYIO OUEPEb A H3yUCHUS
TUAPOre0JIOrHYECKUX yCIoBUM. [Ipu 3TOM onpenenstorcs npuMepHble TPaHULIbI
MOJIEIUPYEMOM TEppUTOPUU. BhINoNIHsAETCA €€ pallOHHPOBaHUE MO yCIOBUAM

dbopMHpoBaHUs PeKUMA MOA3EMHBIX BOJ M BOJIHOTO OallaHCca, XapaKTepy rpaHull U
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TPAaHUYHBIX YCIOBHUH, JINTOJIOTHYECKOMY CTPOEHUIO U T.1. ITOrom siBiIsieTcs cxema
TUAPOre0JIOrHYECKOr0 pallOHUPOBAHUS U €€ onrcanue. PaliloHnpoBaHue
BBITIOJIHSAETCS 00513aTENBHO € YUETOM ILIEJIEN U 33]1a4 MOJIETIUPOBAHHUS.

Jnis peanuzanuu QyHkimii A.1.2 cucrema 10KHA 00eceunBaTh BO3MOKHOCTD
BBIITOJIHEHUS TUAPOr€0JI0rOM-MOICIIUPOBIIMKOM JIETAIBHOTO aHAIN3a
TUAPOre0JIOrHYECKUX YCIOBUHM UCCIEAYEMON TEPPUTOPUH. 3a/1a4a CXEMATU3ALUN —
MaKCHUMAaJIbHO YIIPOCTUTH TUAPOTE€0IOTUYECKUE YCIOBHUSA, YUECTh TOJIBKO T€ (PaKTOPHI,
KOTOPBIE CYIIECTBEHHO BIUSIOT HA UMUTHpPYEMBIE mpoiiecchl. [Ipu 3ToM HE00X01uMO
UCIIOJIb30BaTh CHELHAIbHbIE KPUTEPUH, TO3BOJISIONINE KaYECTBEHHO U
KOJIMYECTBEHHO OLIEHUBATh JOIYCTUMOCTb 3TUX YIPOILEHUN, BBIUUCIIATD
MOTPELIHOCTh, KOTOPask Ipu 3ToM Bo3HuKaet/l asuu UK., 1980; 1988]. Ha sTom
JTarne J0JKHA OBbITh BHIOpaHA MOJENIb UMUTUPYEMOTO MpoIiecca U CXeMaTU3UpOBaHa
o01acTh reo(UIbTPALIUN, UTOTOM SIBIISETCS THUIPOJMHAMHYECKAsl CXEMa U ee
OINMCaHMUE.

[Iporecc cxemaTuzanuu MOACIUPYEMOM 00JIACTH MOKHO YCIIOBHO pa3OUTh Ha
CJIeIYIOIIUE ITAIbIL:

- [TocTpoenue m1aHoBOM rUAPOAUHAMUYECKOU CXEMBI.

- [IocTpoenue ruipoAMHaAMUYECKOM CXEMBI B pa3pese.

- [TocTpoenune TpexMepHO MOJENH CTPYKTYPhI TUAPOT€OIOTHIECKOTO O0BEKTA.
- Bri0op mara anmnpoxkcuManuy MOAEIUPYEMOro Mpoiiecca BO BpEMEHHU.

- Onpezenenne TpeOOBAHUM K 1IAry anmpoKCUMAIMU MOJIEIUPYEMOi 00IacTH B
IIJIaHE.

s peanuzanuu pyHkiuu A.1.3 cucrema 10KHA 00ecieunBaTh OCTPOSHUE
KOMIUIEKTa KapT CHEIUATbHBIX THIPOreOJOTUYECKUX TapaMeTPOB B
aBTOMAaTU3UPOBaHHOM pexume. OT cofepKaHus KapThl CYLIECTBEHHO 3aBUCUT
METOJIMKA €€ MOCTPOCHUS U OIX0] K aBToMaTu3anuu. C U3BECTHOH a0ne
YCJIOBHOCTH MOKHO CUHUTATh, YTO KAPThl OTOOPAXKAIOT: CBOMCTBA BOIOBMEIIAIOIINX
nopoA (ko3 puireHTs! GUIbTpaKu, rpaBUTAIIMIOHHON BOAOOTAAUN, COPOLIMOHHON
eMKOCTH, pacIipe/ie]IeHus 1 T.I1.); CBOWCTBA MOJI3€MHOI BOJIbI (J1aBlIieHUE WU
abCOIOTHAs OTMETKA YPOBHS, TEMIIEPATYPa, KOHLIEHTPAIIMU PACTBOPEHHBIX B BOJIE
KOMITOHEHTOB H T.II.), IPOLIECCHI B3aUMOIEHCTBUS MOJECIUPYEMOTO OOBEKTA C
OKpy>karolei cpenoi (MHPUIbTpanus aTMOoc(EepHBIX 0CATAKOB, UCTIAPEHUE C
OTKPBITOM BOJIHOM MOBEPXHOCTH, Pa3rpy3Ka pOJHUKOBBIM CTOKOM, DKCILTyaTallHsl
MOJI36MHBIX BOJ BOJI03a00PHBIMH COOPYKEHUSIMU, APEHAXK U T.I1.), & TAKKE
HEKOTOpPbIE HHTErpajbHbIE IOKAa3aTeln, XapaKTepU3yIOlIie CBONCTBA BbIIEICHHBIX
cJ10eB (BOJONPOBOAMMOCTb, YIIpyrasi BOJOOTAaya IJ1acTa, MOIHOCTb, U T.I1.). s
O0TOOpaKEHHUS Ha KapTax 3HAYCHHI mapaMeTpoB, KOTOPbIE U3MEHSIOTCS B
IPOCTPAHCTBE HEMPEPHIBHO U 3aKOHOMEPHO, UCTIOIb3YIOT U30JIMHUU.

Jlnst oToOpakeHust Ha KapTax 3HaYEHUH apaMeTpoB, KOTOPbIE MOTYT U3MEHSIThCS
CKauyK00Opa3HO, UCTIONB3YIOTCS 30HBI. C KaK/10i1 30HOW CBSI3BIBAIOTCS 3HAUCHUS
apaMeTpoOB, a TAK¥KE 3a4at0TCsI HHTEPBAJIbI UX JOIMYCTUMBIX U3MeHeHU. KapTsl
apaMeTpoB CTPOSITCS ISl KaXKJOTO CJI0sI, BBIIEJICHHOTO B pa3pese.
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Dynkyuu opmuposanus u uOeHmuPUKAUUU MamemamueckKux
Mo0eneil TIOKa3aHbl HA PUCYHKE.
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A2. Ctpykrypa pyHKIui GOpMUPOBAHUS U UACHTU(PUKALIUA MATEMATUYECKON
MO/JIENH

B pesynbTate BeImoMHEHUS 3TUX QYHKIUN JOKHA OBITH CHOPMHUPOBAHA U
oTKanuOpoBaHa MaTeMaTHYECKasi MOJIETb UCCIIEyEMOTO THIPOTeOIOTUYECKOTrO
00BEKTA.

Dopmuposarnue HabOPO8 UCXOOHBIX OAHHBIX — ITO ONEpaIUs IPeoOpa30BaAHUS
coOpaHHBIX UCXOTHBIX JAHHBIX B ()OPMATHI, HCTIOIb3YEMbIE CHCTEMOM
MaTEeMaTUYECKOTO MoieupoBanus. TpeboBanus Kk popMaTraM 3aBUCAT OT
0COOEHHOCTEN CHCTEMbI MATEMATUUYECKOTO MOJEIUPOBAHNUS, BXOIAILIEH B KOMILJIEKC.
B Habop m0mKHBI BXOAUTH TaHHBIE TI0 TEOMETPUH BBIICIICHHBIX B MPOIIECCE
CXeMaTH3alluu IIaCTOB, CBEJICHUS M0 HAOII0JaTeIbHBIM TOUYKaM, B KOTOPBIX
KOHTPOJIUPYETCS COBNAJACHUE BBIYUCIISIEMBIX HA MOJIETN apaMeTPOB C (PaKTUUECKU
3aMEpEeHHBIMU 10 Pe3yJIbTaTaM MOJIEBbIX WIH J1a00paTOPHBIX paboT, a TAKXKE PacXo/Ibl
AKCIUTYyaTallMOHHBIX CKBAXKUH, YPOBHH BOJIbI B BOJIOEMAaX U BOJOTOKAX,
KOHILEHTPALMK 3arpA3HSIOIMX BEIIECTB B ICTOYHUKAX U T.11. DopMUpOBaHUE
HaOOPOB UCXOAHBIX JAHHBIX JOJKHO OCYIIECTBISATHCS B aBTOMAaTU3UPOBAHHOM
peXKUME C OMOIIBIO CIIEIUATBHO pa3padaTbiBA€MBbIX JIJISl 3TOTO MPOTPaAaMMHBIX
CPEICTB.
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Ilocmpoenue konyenmyanvnou cxemsl. KoHnenTyanbHas cxema sBIsIeTCS
OTOOpaXEHUEM TUIPOIMHAMUYECKON CXEMBI CPEICTBAMU CUCTEMbI MATEMATUYECKOTO
moaenupoBanus. Kak v runpoanHaMuydeckasi, OHa BKIIIOYAeT B ce0s TUTAHOBOE U B
paspese u300pakeHne KOHIIETITYaIbHOM CXEMBI, a TAaKXKE N300paKEeHUs KapT
TUAPOTEOJIOTHIECKHUX MTapaMeTPOB B popMaTax CHCTEMbI MOJICTUPOBAHUS.

YucnoBble MOJENH KapT FMAPOTE€0JIOrHYECKUX MapaMeTpoOB, XpaHsiuecs B 0ase
rpadu4ecKuX JaHHBIX, JOJDKHBI OBITH TPE0Opa3oBaHbl B (HOPMATHI CUCTEMBI
MaTeMaTH4ecKoro mojaenupoBanus. Ecian HyxHbie pakTorpaduyeckrue CBeICHUS B
0a3e JaHHBIX OTCYTCTBYIOT, TO OHU Ha 3TOM 3Tale J0KHbBI ObITh JOTIOTHEHBI
HKCHEPTOM-MOAETUPOBUIMKOM Ha OCHOBE aHalln3a KOCBEHHOW HHPOpMAIIUU UITU
IPUHATHI 110 AHAJIOTUH C APYTUMH, O0Jiee U3y4eHHBIMH 00bEKTaMU U T.I1.

Annpoxcumayus no npocmpancmay u epemenu. J1jis npeodpazoBaHus
KOHLENTYaJIbHON CXeMbl B (DUIIBTPALIMIOHHYIO HEOOXOAUMO 33/1aTh CETOUYHYIO
anIpoOKCUMAIMIO0 MOAEINPYEMON 00J1aCTH B IPOCTPAHCTBE (B IJIAHE U pa3pese),
BBITIOJTHUTH alIIPOKCUMAITUIO MOICIIMPYEMOTO MPOIlecca BO BpEMEHU U OTOOPa3HTh
Ha MPOCTPAHCTBEHHO-BPEMEHHYIO CETh BCE MCXOIHBIC JaHHBIE (KOHLIETITYAIbHYIO
CXeMY, KapThl TUAPOTE€OJIOTHUECKUX MTAPaMETPOB U HAOOPHI UCXOAHBIX IAHHBIX ).

AnmnpokcuManus 1o NpoCTPAHCTBY JOJIKHA BBIMOJIHATHCS C yUETOM OCOOEHHOCTEN
BBIOMPAEMBIX MPOTPAMMHBIX CPEJICTB U METO/Aa perieHus nudepeHIrnanIbHbIX
YPaBHEHHI, OMHUCHIBAOIIMX UMUTHUPYEMBII IIpoLiecc. ANIPOKCUMALIHS
MOJIENTMPYEeMOi 00JIaCTH B pa3pe3e OCYIIECTBIISETCS HA OCHOBE CBEACHHI O
T€OMETPHUH BBIICIICHHBIX CJI0€B (UCIONB3Ys a0COMIOTHBIE OTMETKH MTOBEPXHOCTH
3€MJIM ¥ TIOJIOIIB BBIJICJICHHBIX CJIOEB), IPEJICTABICHHBIX B KOHLIETITYaIbHOU CXEME,
WM BBITIOJIHSIETCS] MOJICTIMPOBIIMKOM TaK e, KaK U JUIsl INIAHOBOM ceTH (T.e.
OMKCBIBAETCS C MOMOILBIO IEPEYUCIIEHHBIX BBIILIE TAPAMETPOB).

I[J'IH OCYHICCTBJICHUS alIIIPOKCUMAIIUU MOACIIMPYEMOTO ITPOICCCa BO BPCMCHU
HCIIOJIB3YIOTCA PE3YIIbTAThI CXEMATU3AIUHN - BPEMS, KOTOPOC IIPUHUMACTCS 3a HAYAJI0
mponecca MOACINPOBAHUA, KOJIMUICCTBO U JJIMHA CTPECCOBLIX IICPHOIO0B. Ka;m:mﬁ
CTpCCCOBLIfI nepuona B cjiydac HCO6XOI{I/IMOCTI/I JOJIZKCH p8.361/IBaTI>CSI Ha HCKOTOPOC
KOJIMYCCTBO HIAroB AJIA 3allMCH PE3YJIbTATOB PCIICHUA 3aJa4M Ha KaXXK/I0M U3 HUX.

I'enepayus ¢punempayuonnou cxemvl. UIbTpalmoHHasi cXeMa MPEACTaBIIET COO0M
0TOOpaXE€HNE KOHIIENTYAJIbHOM CXEeMbI Ha MTPOCTPAHCTBEHHYIO U BPEMEHHYIO CETh.
OubTparmoHHas cXeMa JOJKHA TeHEPUPOBAThCS CHCTEMON aBTOMaTU4ecKu. [1pu
ATOM TaK)K€ BBITTOJHSACTCS MHTEPIOJISAIMS B SUSHKH TPOCTPAHCTBEHHON U BPEMECHHOM
CETHU U PE3yJIbTaThl MPEACTABISAIOTCS B (hopMaTax, UCIOJIb3yEMbIX BEIOpAaHHOU
nporpamMmoii MoaenupoBaHusi. C TOMOIIBIO CIICIUATBHBIX TPOTPAMMHBIX CPEJICTB
JOJDKHA TaKKE OCYIIECTBISITHCS (popMaibHAsI MPOBEPKa MCXOIHBIX JAHHBIX U UX
peIakTUpOBaHUE B CIydae oOHapykeHus omuOoK. ['eneparus GuibTparmoHHON
CXEeMBbI U UHTEPIIOJIAIMS TapaMEeTPOB B y3JIbI TPOCTPAHCTBEHHON M BPEMEHHOW CETH
3aBEPIIAIOT ATl CO3AaHMS MAaTeMaTHIECKOW MOJICIIH.
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Kanubposxa mooenu. KambpoBka sSBISETCS BAXXHEHUIITAM 3TAIIOM MOJEITUPOBAHUS U
BBITNIOJIHSAETCS JUISl I0KA3aTeNIbCTBA aIEKBATHOCTU MOJEIIN IPUPOAHBIM YCIOBUSIM.
NHorna TepMuH «kalinuOpoOBKay 3aMEHsETCS Ha APYTod — «UACHTU(DUKAIMS MOJIEITH
yTeM pelIeHHs Ha HeW cepuu oOpaTHBIX 3a7aw». B mpoliecce mpoBeneHus
UACHTU(PUKALNU TOJKEH OCYUIECTBIISATHCS 0100p apameTpoB Moaenu. Jlis
TUIPOAMHAMUYECKUX 3a/1a4 TAKUMH [apaMeTpamMHu SIBISIOTCS IIOL[aAHOE MUTAaHUE,
K03 puLMeHTs! GUIbTPALUU, YIPYTOWd U TPABUTALIMOHHON BOJIOOTAAYH U T.J. [
3a/1a4y epPeHOca PACTBOPEHHBIX B BOJIE KOMIIOHEHTOB — KO3(P(ULIUEHTHI
T'UJIPOAMHAMUYECKON TUCTIEPCUH, COPOIIMOHHOM €MKOCTH, KOHLIEHTPALlUU
PacTBOPEHHBIX B BOJI€ KOMIIOHEHTOB HETIOCPEACTBEHHO B UICTOYHHKE (€Ciiu ee
HEBO3MOXHO 3aMEPUTH ONBITHBIM ITyTeM) U T.1. KauecTBo pemiennst oOpaTHbIX 3a1a4
JIOJDKHO OLIEHUBATHCS 1O Py KPUTEPUEB U OTPAHUYEHHM - TUHAMUYECKHX,
JTUATHOCTUYECKUX, PU3NYECKOTO MPABAONOA00HS, KOTOPBIE OMPEACIISIOTCS
skcniepTom — moaenuposinukom (I'asuu UK., 1980, 1988).

CrpykTypa QyHKIMIA KanuOpOBKHA MOJENN MTOKa3aHa Ha PUCYHKE.
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A 2.5. CtpykTypa QyHKIMM KaTMOPOBKU MOAEIH

OOBIYHO B KAYECTBE KOHTPOJIBHBIX TOUEK MCIOJIb3YIOTCS PEKUMHBIC UITH
pa3BeJOYHbIEC CKBAXUHBI. MOJIETMPOBIIUK JIOJXKEH UMETh BO3MOXKHOCTh BBIOpATh B
Ka4eCTBE KOHTPOJIbHBIX TOYEK BCE, WIIA TOJIBKO TE€ U3 HUX, KOTOPBIC OH CUYUTAET
nocToBepHBIMU. [lepen Havyamom KaTMOpOBKH MOJIENIU HEOOXOIUMO MTPUCBOUTD
oI0MpaeMbIM MapaMeTpaM HEKOTOPbIe HadaJIbHbIE 3HaUeHUs. UeM OnKe 3TH
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3HaYeHUs OyIyT K UICTUHHBIM, TEM BBIIII€ BEPOSTHOCTDH ycrexa. HauanbHble 3HaUeHUS
1o10MpaeMbIX NapaMeTPOB JOHKHBI IPUCBAUBATHCSA 110 PE3YJIbTAaTaM OIBITHBIX
OTIPEICICHUH - TIOJIEBBIX U (M) Tab0paTOpHBIX. B ciiyyae oTCyTCTBUS DKCIIEPT-
MOJIETUPOBILIKK JIOJKEH UX 337aTh HA OCHOBE aHAJIN3a KOCBEHHBIX JAHHBIX,
UCIIOJIb30BaHUS METOJIa aHAIOTUH U T.11. UTHCTpyMEHTa IbHbIE CPEACTBA IOKHbI
o0ecrneunBaTh JOCTYN MOJAETUPOBIINKA K HYKHOU JJIsl IPUHATHUS PELICHUS
uH(pOpMaIH, PEACTABIATH €€ B popMe, yTOOHOMU JJIsI BOCIIPUSTHS U aHAIH3A.

Jlnarma3oHbl BO3MOKHBIX U3MEHCHUM 3HAYEHUN MTOJOMPACMBIX ITAPAMETPOB 3a4aI0TCS
JUISl OLICHKH CTETICHU T€O0JIOTMYECKOTO COOTBETCTBUS MOJICNIA PEaTbHOMY OOBEKTY.
HauanbHble 3HaUeHMs TOA0UPAEMBIX TAPaMETPOB U AUANA30HbI UX U3MEHEHUS
JIOJKHBI OMPEACIATHCS Ha ATare CO3/laHusl KOHIENTyallbHOM cxeMbl. Ha stane
peanuzanuu GyHKiuu A2.5.2 u A2.5.3 OHM MOTYT U3MEHSITHCSI, IOMOJIHATHCA U
YTOYHSATHCS. BBIABIIAIOTCS M 3a4a10TCS 30HBI, 111 KOTOPBIX 3HAYEHUS TApaMETPOB HE
OylyT U3MEHSTHCS B MPOLIECCE MOJICTUPOBAHUS.

Jlanee nomkHa peniarbes npsimas 3aia4ya. KauectBo noadopa olieHuBaeTcs 1o
COBNAJCHUIO BEIYUCIEHHBIX 3HAUCHUN JUHAMUYECKUX PYHKIUH (aOCOMIOTHBIX
OTMETOK YPOBHEH U pacX0J0B MOTOKA) C 33JJaHHBIMH 3HAUEHHUSIMU B KOHTPOJIbHBIX
TOYKax. B pe3ynpTare sKCepTOM MPUHUMAETCSA COOTBETCTBYIOIIEE pemieHue. [Ipu
HEYJOBJIIETBOPUTEIIBHOM PE3YJIbTATE, HAIIPUMED, MOTYT KOPPEKTUPOBATHCS
JMana3oHbl U3MEHEHUS TapaMeTPOB, KOH(UTypalus 30H UX 3aJaHUs, HA4aJbHOE
pacrpeeneHue HCKOMBIX MTapaMeTpOB, 3HAYCHHS TapaMeTPOB, KOTOPbIE CUUTAIOTCS
W3BECTHBIMU U HEM3MEHHBIMH B IIPOLIECCE PELICHHS JaHHOM 3a1a4u U T.10. [locie
ATOTrO pelIeHe NPSIMON 3aJ1auM U OLIEHKA pe3yibTaToB nosropsercs. KanuOposka
MOJIENIN — JOCTATOYHO TpyloeMKas rpouenypa. OJHAKO €€ NoJHas aBTOMaTU3aLNs
JTAJIEKO HE BCErJla rapaHTUPYET MOJTyYEeHHE NPUEeMIIEMOro pe3ynbTaTa. Ha Ham
B3IJI51]], HAOO0JIee MEePCIEKTUBHBIM SIBJIIETCS IPUMEHEHUE METO/I0B ONTUMAIBHOIO
yIpaBJIEHUs B COYETAHUM C SKCIIEPTHBIM NoaAXoAoM [Becenos B.B., [lanuukun B.1O.,
1999, 2001, 2002]. CMbIci €ro 3aKJIF0YAETCS B CAEAYOMEM. 3aJaHUE UCXOIHBIX
napamMeTpoB MOJIENIM, HHTEPBAJIOB UX BO3MOKHBIX U3MEHEHUH, a TaKkxke rpydas
KaJMOpOBKA MOJIENIN OCYIIECTBIISIETCS SKCIIEPTOM. ABTOMAaTU3UPOBAHHAS CUCTEMA
JIOJDKHA MIPEJIOCTABIATh €My JJIsl 3TOr0 BCIO HE0OXOUMYI0 HH(OpMaLUIO B y100HOK
dopme, a Takxke o0ecreyrBaTh pean3aliio TOr0 UM HHOTO MPUHUMAEMOT0
pemienus. ToHkast kanuOpoBKa JTOJIKHA OCYIIECTBIATHCS ABTOMATUYECKH C
IPUMEHEHUEM METOJIOB ONITUMAJIBHOTO YIPABJICHUS.

[Ipouecc n0JKeH MOBTOPATHCS 10 MOIYUYEHHUS YIOBIETBOPUTENBHBIX C TOUKU 3PEHHS
JKCIIepTa pe3yapTaToB. ECiu onrcaHHbIM cIOCOOOM HEBO3MOKHO MOJTYUUTh
npueMsieMble 3HaUeHUs M0I0MpaeMbIX TapaMeTPOB, MOTYT IPUHUMATHCS PELICHHUS,
Hampumep, 00 N3MEHEHUH CETOYHOM alMpPOKCUMAIIN MOICTUPYEeMOi 00IacTH,
BHECEHUSI U3MEHEHHI B KOHLENTYaJbHYIO MOJIENb, B YIIPABJISIOIINE HapaMETPBL,
IMPUHLHUIIBI CXEMATU3aUU TUAPOrE0JIOrMYECKUX YCIOBUM U T.11.

Pemienue 3agaun Ha cQOPMUPOBAHHON U OTKATMOPOBAHHON MOJIENIN OCYIIECTBIISAETCS
C IOMOIIBIO TPOTPAMMHBIX CPEACTB, BXOASIINX B CUCTEMY MAaTEMATHUYECKOTO
MOJIETUPOBaHMS. DTH CPEJCTBA JOJKHBI 00E€CIIEUNBATH PEIICHHUE
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muddepeHnaIbHOr0 ypaBHEHUs, OMUCHIBAIOIIETO UMUTHPYEMBI MpoIiecc,
YHCJIEHHBIM METOJIOM, BBIYUCJIEHHE 0aJaHCOBBIX COCTABIIAIOIIMX MOTOKA MOJ3EMHBIX
BOJI U TPAHCIIOPTa PACTBOPEHHBIX B HUX KOMIIOHEHTOB, OKOHUATEIbHOE 0(hOpMIICHHE
pe3yJIbTaToB.

PesynbraTel pernieHus 10KHBI IPEICTABIATHCA B rpaduieckoit popme, B BUIE KapT
W30JIMHUM U (WJIM) 30H, pa3pe30B, U300paxKeHU OBEPXHOCTEN B U30OMETPUH,
n300pakeHU TpeXMepHBIX KapTorpamm. [IporpaMmHbie cpeAcTBa JOMKHbBI
o0ecrieuynBaTh OTOOpAKEHUE TUHAMUYECKUX MapaMeTPOB, 33JaBAEMbIX MO BHEIITHUM
Y BHYTPEHHUM I'PaHMIIAM MOJIEIH B BUJE PA3IMYHBIX TPa(UKOB — pa3aesIbHbIX U
(WJIM) COBMEIIICHHBIX.

O06s13aTeNIbHO TOJIKHA OBITh BO3MOXKHOCTH 9KCIIOPTA PE3YJIbTATOB MOJICIHUPOBAHUS B
dbopmMaThl, HCTIOTB3YEMbIE T€OMH(GOPMAIIMOHHBIMHU CHCTEMaMU, rpaduIeCcKUMU
peaaKkTopaMu, aBTOMaTU3UPOBAHHBIMU CUCTEMAMHU NMPOEKTUPOBAHMUS,
CrieIaIn3upoBaHHBIMU Tpaduueckumu nporpammamu (Hampumep, SURFER) mst
MOCTPOCHUS PAa3IMUHBIX COBMEIIEHHBIX KapT, 0TOOpaKaroIINX UCXOIHbIE TaHHEIE,
WCIIOJIb30BAHHBIE JIJIs1 CO3/IaHMS MOJICNIA U PE3YJIbTAThl MOJACIIUPOBAHMS.

IV.PE3Y/IBTATBI MOJAE/INPOBAHHA

1. Pe3vJbLTaThl pelieHust 00PATHBLIX 32124

2. Pe3yabTaThl pelieHusl IPOrHO3HbIX 33124

1. Pe3yabTaThl penieHust 00pPaTHbIX 32124

OOGpaTHbIe 3a7]a4H PEIIATIUCH C 1EJIbI0 KATMOPOBKH MOJIEIIH, & TAK)KE U3yUCHUS
TUAPOTreOIOTMYECKUX YCIOBHI pETMOHA, CYIIECTBOBABIINX HA HEHAPYIICHHBIN
nepuoa u Ha nepuos 1989 r. B mporiecce pemnenust o0paTHOM CTaIMOHAPHOM 3a1a41
noaAOupanuch PUIBTPAIIMOHHBIE MTAPAMETPHI OCHOBHBIX BOJIOHOCHBIX KOMIIJIEKCOB U
pa3IeNSIIONINX UX CIA00OTPOHUIIAEMBIX CIIOEB, MUTAHNE TTOI3EMHBIX BOJ U UX
pasrpy3ka. KauecTBo perieHns 00paTHOM cTallmOHAPHOM 3a7a4H OIICHUBAJIOCH T10
COBITAJICHUIO THIPOU30THUIIC, TOCTPOCHHBIX MO (PaKTUIECKUM TaHHBIM C MOJICTLHBIMU.

69



COBMGH.I@HHBI@ KapTbl THAPONU3OIUIIC BOAOHOCHBIX KOMIIIICKCOB!

a - MaJeoreH-HeOreH-YE€TBEPTUIHOTO, b - BEpXHETYPOH-CEHOHCKOTO, C - BEpXHEAh0-CEHOMAHCKOTO0, d - HIXkKHe-
cpenHe-anb0-topckoro. ['uaponsorurcer, M: 1 - noxyueHHbIE 0 (PAKTHYSCKUM JTAaHHBIM, 2 - TOJYYCHHBIE MO
pe3yJbTaTaM MOJEIMPOBaHHUs. 3 - 00JaCTH OTCYTCTBHUS BOJIOHOCHOTO KOMILIeKkca. beperoBas JuHuUsE ApanbCKoro
MOpSI IO COCTOsIHUIO Ha: 4 - 1961T., 5 - 1989r.

PesynbraTel peneHuss oOpaTHON CTallMOHAPHOM 3a7a4H, MTOJTy4eHHbIC HA MOJIEIH,
MO3BOJIMJIA KOJIMYECTBEHHO OIICHUTHh MH(PUIBTPALIMOHHOE MUTAHUE U PA3TPY3KY
IOA3EMHBIX BOJ. Tak, MOAYJIM IUTAaHUS NIAJIEOTE€H-HEOI€H-4ETBEPTUYHOTO
BOJIOHOCHOTO KOMILUIEKCAa U3MEHAI0TCs B mipenenax oT 10 mo 100 ky0.M/cyT * KB.KM.
MakcumaibHble 3HaueHUs1 MHOUIBTPAIIMOHHOTO MTUTAHUSI TPUYPOUECHBI K IPEATOPhIM
xp.Kaparay, MUHUMaIIbHBIE - K IIECUaHBIM MACCUBAM.
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CxemaTuyeckas KapTa MOAyJIel HHPWIbTPAIIMOHHOTO MUTAHUS U Pa3TPY3KU
MO/A3EMHBIX BOJI MAJIEOT€H-HEOT€H-YETBEPTUUYHOTO BOJOHOCHOTO KOMIUIEKCa
Bocrounoro Ilpuapanbs

(Mo JaHHBIM pelIeHHs] OOpPaTHON CTAlMOHAPHOM 3a7a4n)

Monynu nutanust, Ky6.m/cyt * kB.km: 1 — 0-10; 2 - 10-20; 3 — 20-50; 4 — 50-100. 5 — Hy;I€BOM MOAYJIb (TPAH3UT).
Monynu pasrpysku, kyo.m/cyt * kB.km: 6 — 0-10; 7 — 10-20; 8 — 20-50; 9 — 50-100; 10 — KOHTYp pacnpocTpaHEeHHS
BEPXHEDOIIEHOBHIX OTIIOXKEHHH; 11 — pacnpocTpaHeHHe criopagiuecku 0OBOAHEHHBIX HEOT€H-UYETBEPTHYHBIX
OTIIOXKEHHH; 12 — OTCYTCTBHE BOJOHOCHOTO KOMILIEKCA HEOT€H-YETBEPTHYHBIX OTI0XKEHUN. BBIXOIBI OTIOXKEHNI HA
JTHEBHYIO TIOBEPXHOCTH: 13 — mameo30Uckux, 14 — majaeoreHoBhIX; |5 — B3aUMOCBS3b PEKH C MIOA3EMHBIMA BOIAMH:
a-mimraet, 0-apeHupyert; 16 — rpannuHbe yenoBus [ pona; 17 — rpanunbie yenosus I pona: a)-HanpaBieHHOCTb
B3aUMOCBSI3H IOA3EMHBIX BOJ| C COCEIHEH TEPPUTOPUEH, O)-IIPUTOK HA KOHTAKTE PHIXJI000JIOMOY-HBIX OTI0KEHHH C

Maje030HCKUM 0OpaMIIeHHEM

HNutencuBHOCTh ncnaperus uameHsercs ot 20-50 ky0.m/cyT * KB.KM B IPUPEUHOM
30H€e HIKHEro TeueHus p.Coipaapsu U B Boctounsix Kei3puikymax, 1o 50-100
Ky0.M/CyT * KB.KM B paiioHe ApBICKYMCKOW 1 UyIIKaKOJIbCKOM Jenpeccuii. 31ech
M0/I36MHBIE BOJIBI 3QJIETAIOT OJIM3KO K MOBEPXHOCTH, TMOO BBHIKIIMHUBAIOTCS.
CxemaTtuueckas kapta (OpMHPOBAHUS MTOJA3EMHBIX BOJI MaJIEOT€H-HEOT€H-
YETBEPTUYHOTO BOJIOHOCHOT'O KOMILJIEKCA, MIOCTPOEHHAs MO IaHHBIM PEIleHUs
0o0paTHOM cTallMOHAapHOM 3a1aun Ha 1960-1965 1. moka3zaHa Ha pUCYHKE.
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Cxemarmueckas kapTa (GOPMUPOBAHUS ITOJ3EMHBIX BO/I MTaJICOTCH-HEOTCH-
YETBEPTUYHOI'O BOJIOHOCHOTO KoMmIuIekca Boctounoro [Ipuapanes

(0 TaHHBIM peNIeHUs 0OPATHOM CTAITMOHAPHOM 3a0a9H )

Ob6nactu (OpMHUPOBAHUS MOA3EMHOTO CTOKA: 1 — M1yO0oKOM HHPHUIBTPAIMK (BBIXO MAIICO30HCKUX OTIOKECHUH Ha
JTHCBHYIO TIOBEPXHOCTh), 2 — MOMJIONIECHHS TOBEPXHOCTHBIX BOJ U aTMOC(EPHBIX 0CaAKOB (TIpeArOpHas 30Ha), 3-4 —
uH}pUIbTpaIys arMocepHBIX OCAJIKOB B IIeCUYaHbIX MaccuBax (3 - opMUpOBaHHE JIMH3 TPECHBIX TT03EMHBIX BOJ C
MuHepaym3aiueit 10 1 /1, 4 - ¢ MuHepanuzanueit 1-3 r/im). O6nacTy pa3rpy3Ku MOI3EMHBIX BOM: 5 — BBIXOJ
MOJI3€MHBIX BOJ| HA THEBHYIO IIOBEPXHOCTh, 6 — CYMMAapHOTO HCIIAapEHHUs C YPOBHS I'PYHTOBBIX BOJ] C TJIyOUHOM
3ajeranus 10 5 M, 7-8 — BHyTPUI'PYHTOBOTO HCIIAPEHUS C YPOBHsI TPYHTOBBIX BOJ € TiTyOuHOIt 3aneranus (7 — 5-15
M, 8 - >15 M), 9 - myTem necykuunu (3apociu cakcayna); 10 — obnacTu TpaH3HuTa MOA3EeMHBIX BOX; 11 — a)KoHTYp
MHUTaHNS HEOTCH-YETBEPTUIHOTO BOZOHOCHOTO KOMIUIEKCA 33 CUET IIEPETEKaHMs U3 HIDKEJIEKAIETO MEJIOBOTO
BOJIOHOCHOTO KOMIIJIEKCa, 0) — KOHTYp pa3rpy3KH BOJOHOCHOTO KOMIUIEKCA ITyTeM NEPETEKaHNs B HIDKEJIKAIIUH
KOMIUIEKC; 12 - KOHTYp paclpoCTpaHEHUsl BEPXHEIOLEHOBBIX OTIOXKEHUH; 13 - B3aUMOCBSI3b IOBEPXHOCTHBIX U
MOJI3eMHBIX BOJ (peka: a — muTaet, 6 — ApeHupyer); 14 - rpannuHbe yeinoBus I poxa; 15 — rpaanunsie ycnosus 11
poza: a — HaNpaBIEHHOCTh B3aNMOCBS3H IOA3EMHBIX BOJ C COCEAHEH TeppUTOpUeH, 0 — MPUTOK CO CTOPOHBI
MaJIC030UCKOro 00paMieHus; 16 - pacrpocTpaHEeHHE CIIOPOHMYECKH OOBOIHEHHBIX HEOT'CH-Y€TBEPTUIHBIX
OTJIOXKEHHUH; 17 — OTCYTCTBHE BOJJOHOCHOTO KOMILIEKCA HEOT€H-UYETBEPTUYHBIX OTIIOXKEHUIN

NudunprpanmonHoe nuTaHue MoI36MHBIX BOJI BEPXHETYPOH-CEHOHCKHUX OTJIOKECHHM
OCYLIECTBIISIETCS Ha IUIOIIA/IAX BBIXOJO0B 3TUX OTJIOKEHUN HA JHEBHYIO TOBEPXHOCTb.
Monynu nutanus Ha 3TuX ydacTtkax coctasisitoT 10-100 ky6.m/cyT * KB.KM.
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Cxemartuyeckas kapta GOpMHUPOBAHHUSA MMOA3EMHBIX BOJ BOJIOHOCHOTO KOMILJIEKCA
BEPXHETYPOH-CEHOHCKUX OTJI0KeHuH (1o coctosuuio Ha 1960 r.) BocTtounoro
[Tpuapanss

O6nacTy nUTaHMsl BOZOHOCHOTO KoMIutekca. O6act popMHUpOBaHHS TOA3€MHOTO CTOKA 3a CUET MOTJIOIIEHHS
MOBEPXHOCTHBIX BOJ M aTMOC(EPHBIX 0CAJKOB Ha IUIOMIAAAX BBIX0/A IaJeoreHa Ha JHEBHYIO TOBEPXHOCTb.
Monymu, kyo.m/cyT * kB.KkM: 1 —0-10, 2 — 10-20, 3 — 20-50, 4 — 50-100. [TuTaHre BOJOHOCHOTO KOMILIEKCA 32 CYET
MepeTeKaHns U3 BOJOHOCHOTO KOMIUTIEKCA HEOTE€H-UYETBEPTHYHBIX OTIOXKEeHNH. Momymu, Ky0.m/cyT * kB.kM: 5 — 0-2,
6—2-4,7—-4-10, 8 — 10-20; O6macTu TpaH3UTA U PA3TPY3KH MOA3EeMHBIX BoJI. OOIacTH pa3rpy3Ku HCIapeHHeM Ha
TUTOIIASX BBIXOAA OTIIOKCHUN Ha JHEBHYIO IMMOBEPXHOCTE. Moaynu, Ky0.m/cyT * kB.km: 9 — 0-10, 10 — 10-20, 11 —
20-50, 12 — 50-100. Pa3rpy3ka moa3eMHBIX BOJ BOZOHOCHOTO KOMITJIEKCAa BEPXHETYPOH-CEHOHCKUX OTIOKEHUI
NepeTeKaHreM B HeOreH-4eTBEpTHYHbIC OTIIOKEeHU L. Monyiu, Ky0.m/cyT * kB.km: 13 — 0-2, 14 —2-4, 15 —4-10, 16
—10-20, 17 — 20-50; 18 - BHEIIHKE TPAHUYHBIE YCIOBHSA: a - OTTOK II0 PA3JIOMY 3a IPEIeNbl TEPPUTOPUH (TPaHHUIIBI
Il pona); © - npuTOK 1O pasznomy ¢ cocenHei Teppuropun (rpanuis 11 pona); 19 - orkpeiteie rpanuus (I pox); 20 -
rpaHuiia MeKIy OanaHcoBbIME 30HaMu; 21 - BHyTpeHHue rpanuyHbie yciaosus (11 pom), pasinom u pa3rpyska B HETo

Hcnapenue ¢ HOBEpXHOCTH MOA3EMHBIX BOJ OTMEYAETCS HA F0)KHOM KpbLIE
HwuxHecsIpaapbHHCKOTO MOIHATHS HA HE3HAYUTENBHOM IUIOMIAN BBIXOI0B MEJIOBBIX
OTJIOXKCHHI Ha THEBHYIO MMOBEPXHOCTH B pailoHe ApBICKYMCKOTO OacceliHa.
NurencuBHoCTh Ucniapenus 3aeck 20-50 ky6.m/cyT * kB.kM. DopMupoBaHue
PECyYpCOB MOA3EMHBIX BOJI BEPXHETYPOH-CEHOHCKUX OTJIOKEHUN OCYIIECTBISAETCS B
OCHOBHOM 3a CYET MepeTeKaHus yepe3 caabonpoHHUIIaeMble TOIIU OTHOCUTEIbHBIX
BOJOYINOpPOB. 1lnomanu, rie npoucxoauT NepeTeKaHue U3 HEOr€H-4€TBEPTUYHOIO
KOMIUIEKCA B BEpXHETYPOH-CEHOHCKUI, HE3HAUUTENBHBI. DTO npearopbs Kaparay,
10’kHas yacTb Boctounbix Kei3puikymoB, CeBepHble KbI3bLIIKYMBI, OTAEIBHBIE
YYaCTKH B CEBEPO-3al1aIHOM YaCTU UCCIEyEMOU TEPPUTOPUH. Moayin nepeTekanus
u3Mmensitores ot 10 1o 20 ky6.M/cyT * kB.kM. OcTanbHasi TEppUTOpPHUS PETHOHA
IpeaCcTaBIsgeT co00i 006JacTh pa3rpy3KH MOA3EMHBIX BOJ MEJIOBOIO KOMILIEKCA.
WHTEeHCHBHOCTD €€ 1o MIomaay paindia. Onpenensercs oHa JUTOJIOTHEN
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c1a00NPOHUIIAEMBIX OTJIOKEHUH, UX MOIIHOCTBIO U IPAJIMEHTOM Haropa.
YBenuueHue MoyJiel NepeTeKaHusl U3 MeJI0BOro KOMIUIEKCa B HEOTEH-
YETBEPTUUHBIN XapaKTEePHO JJIsl BO3BBIIICHHBIX TEPPUTOPUH, T1e OHU JocTuraiot 4-10
Ky0.m/cyT * kB.kM. Ha ocTanbHON TeppUTOpUN MOAYJIU MEPETEKaHUs HE MPEBHIIIAIOT
2 Ky0.M/CyT * KB.KM.

Ocob6enHnocTu (hOpMUPOBAHUS MTOJI3EMHBIX BOJI BEpXHEab0-CEHOMaHCKOTO
BOJIOHOCHOT'O KOMILJIEKCa Ha HEHAPYILIEHHBIN nepuo/ (o cocTosiHuio Ha 1960 r.)
MIOKAa3aHbl Ha PUCYHKE.
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Cxemarnueckasi KapTa (popMHpOBaHUS TOA3EMHBIX BOJ] BOJOHOCHOTO KOMILIEKCA
BEpPXHEAb0-CEHOMAHCKUX OTI0XkeHui Boctounoro [puapanes

[TutaHne BOOOHOCHOTO KOMILIEKCA 3a CHET epeTeKaHus Yepe3 BOAOYIIOPHbIE OTI0KEHUS HIXKHETYPOH-CEHOHCKUX
OTJIOXKEHHH (Ha IIIOMAAX BBIX0/1a — HHPHUIBTpAMOHHOE uTanue). Moaymm, kyo.m/cyT * kB.km: 1 —0-2,2 —2-4, 3
—4-10,4 - 10-20, 5 — 20-50. Pa3rpy3ka noa3eMHBIX BOJl BOJOHOCHOTO KOMILIEKCA MTepeTeKaHueM depe3
BOJOYIIOPHBIC OTIIOKEHUA HUKHETYPOHCKOI'O BO3pacTa B BbILICIICKAIINE OTIOKCHU A (Ha ioniaasax BbIXoJa -
ucrnaperueM). Moaymu, kyo.m/cyT * kB.km: 6 —0-2, 7 —2-4, 8 —4-10, 9 - 10-20, 10 — 20-50; 11 - oTrcyTcTBHE
BOJIOHOCHOTO KOMIIIEKca; 12 - BBIXO/IbI BOJOHOCHOTO KOMIUIEKCa Ha THEBHYIO TIOBEPXHOCTH; 13 - obnacTu
(hopMHpOBaHUS MMOJI3EMHOTO CTOKA ITyOOKOH MHOMIBTpany (BBIXO/ MAIE030HCKUX OTI0KEHHI Ha JTHEBHYIO
MIOBEPXHOCTH); 14 - BHEIIHKE TPaHIYHbIE YCIOBHSL: @ - OTTOK I10 PasjoMy 3a Ipeaensl Tepputopun (rpanuna 1
pona), 6 - MPHUTOK TI0 pa3IoMy ¢ cocenHer Teppuropun (rpanuna Il pona); 15 - BHyTpennune rpannanbie yeiaosus (11

poxn)

banancoBble pacueTsl, BHINOIHEHHbBIE HA MOJIEH, TOKA3bIBAIOT, YTO OCHOBHOI
cTaThell GOpMUPOBAHUS TTOI3EMHBIX BOJI MMAJICOT€H-HEOT€H-YETBEPTUYHOTO
BOJIOHOCHOT'O KOMIUIEKCA B €CTECTBEHHBIX YCIIOBHUAX SIBJISIETCS IEPETEKAHUE U3
HIDKEJIEXKAIET0 BEPXHETYPOH-CeHOHCKOro komiuiekca (11.1 ky06.m/c) u
uHuIbTpanronnoe nutanue (5.6 ky6.m/c). [To BHEITHUM TpaHuIiaM octymnaer 2.7
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Ky0.M/c 1 mopsimka 1.5 ky0.m/c hopmupyercs 3a cuet notepb Boa u3 p.ChipaapbH.
PasrpysxaroTcst mog3eMHble BO/bl A€0r€H-HEOT€H-U€TBEPTUYHOTO BOJOHOCHOTO
KOMIJIEKCa MTPEUMYIIeCTBEHHO ucnapenuem (15.3 ky6.m/c), mepeTexkanueM B
MeJIoBbIe BOAOHOCHBIE KoMIuIeKChl (1.3 ky6.M/c) u apenupyercs p.Coipaapseit (1.1
Ky0.Mm/c). [1nomannas pa3rpyska yepe3 J1H0 ApajibcKoro Mopsi coctasisiet 0.8
Ky0.M/c [Becenos B.B., Mupnac B.M., Ilanuuxun B.IO., 1991].
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AHanu3upys o0mmii 6ajJaHC MOJ3eMHBIX BOJI BEPXHETYPOH-CEHOHCKOTO BOJOHOCHOTO
KOMILJIEKCAa MOXKHO CZEJIaTh BBIBOJ], YTO OCHOBHBIM (PakTOpoM (HOpMHUPOBAHUS UX
PECYPCOB B €CTECTBEHHBIX YCIOBUSX SIBIISJIOCH MEPETEKAHUE U3 HIDKEIEKAIIETO
BEPXHEAb0-CEHOMAaHCKOT0 BOJIOHOCHOTO KoMILiekca (7.4 ky0.m/c), a Tak:Ke TPUTOKH
CO CTOpOHBI BHEMHMX I'paHull (9.0 ky0.m/c). Ha nokanbHbIX y4acTKax B UX
(dbopMupoBaHUY NMPUHUMAJIA yYyacTHe HHOUIbTpaALUs, CyMMapHas BeTMYUHA KOTOPOU
cocrasisiia 4.8 ky6.m/c. [leperekanne cBepxy ObLIO HE3HAYUTEIBHBIM U COCTABIISIIO
HEOOJBIIYIO BENMUUHY - 1.3 Ky0.m/c. B TO %e Bpems, OTTOK M0/I3€MHBIX BOJ
IIPOMCXOAUI B OCHOBHOM 32 CUET NepeTeKaHusl B BEPXHUI BOJJOHOCHBIA KOMILIEKC
(11.1 xky6.m/c). Pasrpy3ka B Apansckoe Mmope cocTaBisiia 1.2 ky6.m/c.

B pe3ynbraTe aHanu3a cTpyKTyphbl OajaHca MOA3EMHBIX BOJI, pACCUUTAHHOTO Ha
MOJEJIM Ha HEHAPYILIEHHBIN MTEPUOJ, MOKHO yTBEPXKAATh, UTO:

- IOro-3anangueie ckionsl Xp.Kaparay sBisitoTCsS 001aCThIO MUTaHUS TOJIBKO B
MIPEArOPHON YacTu peruoHa. PopMupyronmecs 31ecb NOA3EMHBIE BOJIbI MEJIOBBIX
OTJIOXKEHUH MPAKTUICCKH HE MOIAIal0T B IIEHTPaIbHbBIE YacTH OacceiiHa, MOCKOIbKY
HAYUHAIOT PA3rPykKaThCsl B HEOT€H-YETBEPTUYHBIA KOMIUIEKC HETIOCPEJICTBEHHO B
MPEArOPbIX.

- B nienTpanpHO#t acTu pernoHa B mpoieccax GOpMUPOBAHHUS IMOI3EMHBIX BOJT
OCHOBHYIO POJIb UI'PAET PACCPEIOTOYEHHOE IO IUIOLIAN IIEPETEKAHUE Yepes
c1a00NMpOHUIIAEMbIE OTIOXKEHHMS, a TAK)KE KOHILICHTPUPOBAHHAS pa3rpy3Ka 1Mo 30Ham
TEKTOHUYECKUX HAPYIICHUU.

- B pernone HeT enMHON YETKO BBIPAXXKEHHOW 00J1aCTH MUTaHUS U pa3rpy3ku. Ha
MPOTSIKEHUU BCETO IYTHU ABUKEHUS IMOA3EMHBIX BOJ T MPOLIECCHI UEPELYIOTCS.
Ponp Apansckoro Mopsi Kak OCHOBHOTO 0a3uca pa3rpy3Kd MOA3EMHBIX BOJ] HEBEJIHMKA.
[TozeMHBIN CTOK B ApaibCKOE MOPE COCTABJISIET JUIIb JIECATYIO YaCTh OT CyMMBbI
€CTECTBEHHBIX PECYPCOB MOA3EMHBIX BOJ.

B nporiecce pemienust o0paTHOM HecTallMOHAPHOMN (MUTHO3HOM) 337a4i HA MOJIETU
no0Mpanuch 3HaUYeHUs K03 (PUIIMEHTOB yIPyroi U rpaBUTallMOHHON BOJIOOTAAUH.
[Ipu 3TOM BocmipousBoamniIack paboTa BO103a00PHBIX U CAMOU3IUBAIOIINXCS CKBAKHUH
3a nepuox ¢ 1961 no 1989 rox, cHrxkeHne ypoBHs BOJibl B ApajibCKOM Mope ¢ 53 110
39 M, OTCTymIIeHHE €ro OeperoBoil JINHUU.

HuTencudukaims TEXHOTCHHBIX ()aKTOPOB, ONMUCAHUE KOTOPBIX MIPUBEACHO B pa3jieie
“HN3MeHeHne THIPOre0JornuyecKuX YCIOBUM B pe3yJIbTaTe TEXHOMEHHOTO
BO3JECUCTBUA , IPUBEJIA K CHUYKCHUIO YPOBHS MOJI3EMHBIX BOJI U U3MEHEHUIO UX
OasiaHca Mo BceM BOJOHOCHBIM KomIuiekcaMm. Ha konen 1989 r. nmo naneoreH-HeoreH-
YETBEPTUUHOMY BOJIOHOCHOMY KOMILIEKCY BOJI0OTOOp coctaBmi 1.4 ky6.m/c.
CyI1ecTBEHHO YBEIIMUMIIACh pa3rpy3Ka MOA3eMHBIX BOA B Apanbckoe Mope (¢ 0.8
Ky0.m/c 10 2.9 ky6.M/c) 3a cueT 60siee BHICOKON CKOPOCTH CHIKCHHSI YPOBHS MOPS 110
CpPaBHEHMIO CO CPAOOTKOM HAMIOPOB B MAJIEOT€HOBBIX BOJIOHOCHBIX TOPU30HTAX.

BomooT60p 13 BEpXHETYPOH-CEHOHCKOT'O BOJIOHOCHOTO KOMILTIEKCa JOCTUT K 1989

roay 2.8 ky0.M/c. CymMMapHBIi pacxoj; 6€CX03HBIX CAMOU3IMBAIOIINXCS CKBAKHH -

1.7 xy0.M/c. Pa3rpy3ka moja3eMHbIX BOJI KOMIUIEKCA B ApalibCKOE MOPE YBEINYUIIACh
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Ha (.6 Ky0.M/C O CpaBHEHHIO ¢ HEHAPYIIIEHHBIM PEXKMMOM M COCTaBUjIa Topsiaka 1.8
Ky0.m/c. CokpaTuiics OTTOK B CMEXHbBIE TOPU30HTHL. Y BETUYMIIACh CyMMa
npUXOAHBIX cTarei (¢ 22.3 1o 25.1 ky0.M/C) B CBSI3U C BO3paCTaHUEM NIEPETEKAHUS U3
HUKEJIeKAITUX U BBIIENIKAIINX BOJOHOCHBIX KOMILJIEKCOB.

2. Pe3yabTaThl pellieHUs MPOTHO3HBIX 3a/1a4

[Iporuo3 u3MeHeHus: rTUAPOre0IOrHYECKUX YCIOBUH B IIPEAEIax MOJAEIUPYEMOM
TEPPUTOPUH MPOU3BOAMIICS CpOKOM Ha 50 seT. BrinmosHsIOCh 1Ba BapraHTa
pacyeToB: MEPBLIH - IPU YCIOBUU COXPAHEHHS MPOU3BOIUTEILHOCTH BOJ03a00PHBIX
CKBaXXMH Ha ypoBHe 1989 r., BTOpOil - ¢ yueTom B0/103a00pa B paMKax
YTBEPKJICHHBIX 3aMacoB (10 CyMMe KaTeropuii), a TaKxke paboThl BO03a00PHBIX
COOpYKEHUH O COCTOSIHUIO HAa 1989 r. Ha HEYTBEPKICHHBIX 3aracax.

B cooTBercTBUU ¢ NTEpBBIM BapHaHTOM NporHo3a Ha koHen 2039 roga npousoiaer
CHM)KEHHE YPOBHS MOJI3EMHBIX BOJ BO BCEX KOMIUIEKcax. B nmaieoren-ueorex-
YEeTBEPTHUYHOM - B CpeJlHEM Ha 3-5 M, B BEpPXHETYpPOH-CEHOHCKOM U BepXHealb0-
CEHOMAaHCKOM Ha 5-15 m.

[TonmxeHne HamoOpoB B OTJEIBHBIX BO103a00pax AocTUTHET 40 M, XOTs U HE
IPEBBICUT JOIYCTUMOM BeIMUMHBI. Takum o0pa3om, Boj100TOOp Ha ypoBHE 1989 r.
aBJsieTcst ooecriedeHHbIM. CHIKEHHE HAIOPOB MPOU30UJIET TPEUMYIIIECTBEHHO B
LEHTPAJIbHOM YacTu Tepputopuu. [Ipu 3TOM, Ha HE3HAYNUTENBLHOW TJIOIIA/IH,
OXBaTbIBaIOILIEH cpeHee TeueHue p.Colpaapbu, OyJ1eT OTMEUaThCA U3MEHEHHE
HaIPABJIEHUS NIEPETEKAHMS U MTAJIEOTEH-HEOT€H-YETBEPTUYHBIN BOJOHOCHBIN
KOMIUIEKC 3/1€Ch HAUHET MUTaTh MEJIOBbIE BOJOHOCHBIE TOPU30HTHI. Pa3HuIa B
COOTHOILIEHUH HATIOPOB MEKIy ITUMU KOMIUIEKCAMH JTOCTUTHET 3-5 M. MoayJib
NIEpPEeTeKaHusl COCTaBUT mopsaka 2 Ky0.M/cyT * kB.kM. Ha octansHO# muomanu, rie
HaIPaBJIEHHOCTb MEPETEKAHUS MEX1Yy BEPXHETYPOH-CEHOHCKUM U MajieOr€H-HEOreH-
YETBEPTUYHBIM BOJOHOCHBIMH KOMILJIEKCAMU COXPAHUTCS, THTEHCUBHOCTD €€
cHuzutca. COOTHOILLIEHHE HAIOPOB MEX1Y BEPXHETYPOH-CEHOHCKUM U BEpXHEab0-
CEHOMAaHCKUM BOJJOHOCHBIMHU KOMILIEKCAMU MPAKTUYECKU HE U3MEHUTCS. Bennunna
MOHI>KEHUS YPOBHSI MOJI3€MHBIX BOJI B HUYKHE-CPEIHEATh0-F0PCKOM BOJIOHOCHOM
KOMILIEKCE HE IPEBBICUT 5 M. MakcuMaibHble TOHMKEHHS OyAyT OTMEUYaThCs B
LHEHTPAIBHON YaCTHU UCCIENYEMON TEPPUTOPHUH.

B pesynbTaTe n3MeHeHus HApaBICHHOCTH MIEPETEKAHUS MEXIY MajeoreH-HeoreH-
YETBEPTUYHBIM U MEJIOBBIM BOJIOHOCHBIMU KOMILIEKCAMHU CIIEYET 0KUIaTh
YXYALIEHUs KaueCcTBa MOJ3EMHBIX BOJI BEPXHEMEJIOBBIX OTJIOKEHHH, TaK KaK BEpXHUIN
BOJIOHOCHBIM KOMILIEKC COACPIKUT COJIEHBIC MOA3eMHbIe BOIbI (110 30-50 r/1 u Gonee).
AHanu3 pexxuma padoThl CAMOU3IMBAIOLIUXCSI CKBaYKUH MO3BOJISIET CJIE€aTh BBIBO/I,
4T0 3a nepuox ¢ 1960 no 1989 rr. mpounsonuio cokpaiieHye miomaim 1
COOTBETCTBEHHO MEPEMEIICHUE N30JIMHUU HYJIEBOI0 U30BITOYHOTO HAIopa B
HEeHTpaIbHOM yacTu Tepputopur Ha 10-50 kM, a B roxxHOM [Ipuapanse Ha 50-60 kM Ha
OTJIEJIbHBIX yYacTKaX MO0 CPAaBHEHUIO C HEHAPYIIEHHBIM peskuMoM. [1pu coxpanenun
BoZ100TOOpa Ha ypoBHE 1989 1. k 2039 roay B LIEHTPAJIBLHOM YaCTU TEPPUTOPUH
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MPOU30UIET JAJBHEUIIIEE COKPALICHUE TUIOMIAAN U MIEPEMEIICHUE dTOW JIMHUM Ha
TaKylo K€ BEJIMUMHY, 3[I€Ch CIEIyeT OKUAATh MPEKpalleHus: paboThl
CaMOM3JIMBAOIINX CKBaXMH. OJIHaKo, B 10’)kHOM [Ipuapanse, uz-3a T0oro, 4ro
MPAKTUYECKU BCE BOA03a00PHI, IKCILTyaTUPYIOIINE MEJIOBOM KoMmIuieke K 1989 r.
ObUIM OCTaHOBJIEHBI, HAUHETCSI BOCCTaHOBJIEHUE camousnuBa. CymMmapHas BeJIMUMHA
pacxoJ0B CKBaKMH Ha CAMOU3IIMBE B 1I€JIOM IO BCEMY BOJOHOCHOMY KOMILIEKCY K
2039 r. cokparutcs Ha 0.4 ky6.m/c u coctaBuT 1.3 ky6.m/c. Benuuuna yiepoa
MOBEPXHOCTHOMY CTOKY Oy/I€T COCTaBIISITh HE3HAUUTENbHYIO BeJIMUnHYy. Pa3rpy3ka
MOJI3€MHBIX BOJ IIEPBOT0O OT MOBEPXHOCTU BOJOHOCHOTO KOMILIEKCA B ApalibCKOE
MOpe CHU3HTCS 10 2.3 Ky0.M/C B CBSI31 €O CPabOTKOM HANIOPOB MOJ3EMHBIX BOJI B
NaJIe0reHOBBIX OTI0KEHUAX. [0 MenToBOMy BOJOHOCHOMY KOMILJIEKCY OHa HA000pOT
Bo3pacret ¢ 1.8 1o 2 ky6.m/c [Becenosg B.B., Cnusax J1.®., 1997].

[Tpu pemieHun NPOrHO3HOM 3a]a41 MO BTOPOMY BapUaHTy UMHUTHPOBAJIOCH
CYIIECTBEHHOE yBeIn4YeHHEe Bo1ooTOO0pa 10 32.2 Ky0.M/C, B TOM YHCJIE TIO MAJI€OTeH-
HEOTeH-YeTBEPTUYHOMY BOJJOHOCHOMY Komiuiekcy 70 10.0 ky6.m/c, a o MesoBomy -
1o 22.7 ky6.m/c. K KOHIy TPOrHO3HOTO Iieproia CyMMapHbBIN pacXxo/ CKBaXKHH Ha
camowu3iuBe cokparurcs 10 0.5 ky0.M/c, IpOU30UIET CHIPKEHHE HAIlOPOB 10 BCEM
BOJIOHOCHBIM KoMmIuiekcam. [1o BepxHeMy BOJJOHOCHOMY KOMILIEKCY PErHOHAIbHOE
MOHIKEHHE YPOBHS COCTAaBUT Mopsiaka 3 M, a B [Ipukapatayckoil yactu TeppUTOpUH -
10 5-10 u Gonee METPOB. ITU MOHMKEHUS OyIyT MEHBIIIE TOMYCTUMBIX, 32
UCKJItoueHueM paiiona r.Kei3puiopbl. 31ech OHU OyIyT COMTOCTaBUMBI C
JOIYCTUMBIMU. B BOTOHOCHBIX KOMIUIEKCaX MEJIOBBIX OTJIOKEHUI CHUKEHUE
HAIMOPOB MPOU30UIET MPAKTUIECKU TTOBceMecTHO. Ha oTnenpHbIX Bogo3abopax oHO
nocturdeT 60-80 M, ocTaBasiCh B Mpejenax JT0MyCTUMON BETUYUHBI.
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KapTta nporao3HbIX MOHMWKEHUH YPOBHSI MOJI3EMHBIX BOJI BEpXHETYPOH-CEHOHCKOTO
BOJIOHOCHOT'O KOMILIeKca (1o cocTostHuto Ha 2040r.)

OKCILTyaTallOHHBIE 3aI1aChl MECTOPOXKICHUH TOI3EMHBIX BOJ 110 CYMMeE KaTerOpHi 1 IPOU3BOIUTEIILHOCTD
B0J103a00POB, JICHCTBYIOIINX HA HEYTBEPKIACHHBIX 3amacax (yi/c): 1 - ot 1 go 10, 2 - ot 10 g0 30, 3 - ot 30 10 50, 4 -
ot 50 1o 100, 5 - 6onee 100. 6 - M30JIMHUM TPOTHO3HBIX MOHMKEHUH; 7 - 00JaCTH OTCYTCTBHUS BOJIOHOCHOTO
KOMIUIEKCa; § - rpaHuia obiacT MoaenupoBanus. beperosast inHKs ApajbCKOTo MOPsI IO COCTOSIHUIO Ha: 9 -
1961r., 10 - 1989r.

M3meHeHne COOTHOIIEHUS HAIlOPOB IPUBEIET K CMEHE HAIIPABIEHHOCTH
neperekanus. B Bocrounowm IIpuapanbse 3T0 BEpOSITHO MOBJIEYET 32 COOON U3MEHEHHE
KauecTBa MOJA3EMHBIX BOJ MEJIOBOI0 BOAOHOCHOIO KoMIUIekca. Cleayer 0KuaaTh
CYILIECTBEHHOI'0 U3MEHEHUS CTPYKTYpPbI OajlaHCa OI3€MHBIX BOJA. 3HAUUTEIBHO
COKpaTATCs IUIOLAAN PAa3rpy3KH MOA3EMHBIX BOJ U3 MEJIIOBOI'O BOJOHOCHOTO
KOMILJIEKCA B MAJIEOr€H-HEOT€H-YE€TBEPTUYHBIN. B TO e BpeMs yBeJIUUnuTCS
pasrpys3Ka u3 HIKEJIEKAIUX MEJOBBIX BOJIOHOCHBIX KOMIUIEKCOB B BEPXHETYPOH-
ceHOHCKMH. 110 maseoreH-HeoreH-4eTBEPTUYEHOMY BOJIOHOCHOMY KOMILIEKCY
COKpATUTCS BEJIMYMHA UCHIAPEHUS, 3HAUUTEIHHO BO3PACTET NEPETEKAHUE U3 HETO B
MEJIOBOM, YMEHBIIUTCS OTTOK IO BHEIIHUM rpanunaM. CymmapHas pasrpyska
MIOJI3EMHBIX BOJI B ApalibCKO€ MOpe CHU3UTCS A0 2.6 Ky0.m/c. B 9T0if cBS3M, BEpOSITHO
COKpAaTUTCs IIPUBHOC COJIEH B aKBATOPHUIO MOPS 3a CUET IMOJ3EMHBIX BOI.

Pe3ynbTathl Mo€IMpOBaHUS TOATBEPAUIA TEXHUYECKYIO BO3MOKHOCTh U3BJICUEHUS
MOA3EMHBIX BOJ B 00beMaxX yTBEPIKIEHHBIX 3aI1acoB 10 CyMMe KaTeropuid. Bmecre ¢
TEM HE JI0 KOHIIa ICHBIM OCTAJICS BOIPOC OIICHKU BJIMSHUS MAaCCUPOBAaHHOTO 0TOOpa
MOJI36MHBIX BOJI Ha UX KAYECTBO, a TAK)KE HA COCTOSIHUE OKpYXKaromieh cpe/ibl. bout
CIIeaH BBIBOJ, YTO PEIICHHE 3THX 3a/1a49 BO3MOKHO TOJBKO Ha 00Jiee TeTaTbHBIX
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MOJIETISIX, KOTOPBIE MPEACTABIIACTCS 11€IeCO00Pa3HBIM CO3/1aBaTh JIJIsl OTJEIbHBIX
Y4aCTKOB MCCIIETyeMON TEPPUTOPHUHU.

V.PEKOMEHIAIIUH I10

HCIIOJIB30BAHHIO ITOJ3EMHBIX BOJ

[Tonzemusbie Boabl B [Iprapanbe pa3BUThI NPAKTUYECKH BO BCEX JIMTOJIOTO-
FEHETUYECKUX KOMIUIEKCAX, HAUMHAs C MaJI€030MCKUX U KOHYAsi COBPEMEHHBIMU
YETBEPTUYHBIMU OTJIOKEHUSIMU. Pe3yJIbTaThl BHITOTHEHHOTO MOJEIUPOBAHUS
MOJATBEPIUIN BO3MOKHOCTh UX U3BJICUECHUS B 00beMax, yTBEP>KIAECHHBIX
['ocynapcTBEHHON KOMHUCCHEN T10 3amacaM. JTO MOJHOCTHIO ITOKPBIBAET TEKYIYIO U
MEPCIEKTUBHYIO MOTPEOHOCTh PETMOHA B XO3NMUTHEBbIX BoAax. Ha Kazaxcranckoi
YaCTH ATOM TEPPUTOPHUH TTpoOIeMa CHaOKEeHHsI HACEICHUSI KAaUeCTBEHHON MTUTHEBOM
BOJIOM HamboJsee octpo ctouT B Kbi3butopaunckoit oomnactu. [1o nanHbIM
MuHucTepcTBa 3KOJIOTUU U IPUPOIHBIX PECYPCOB IKCILTYaTAllMOHHbBIE 3a1achl
MOA3EMHBIX BOJ, pa3BelaHHbIE /ISl UCITOJIb30BAHUS HA TEPPUTOPUU
KsputopanHckoi obsactu oneHuBatoTcst B 1372.7 Thic. M /CyT., B TOM YHCJIE IS
XO3SHCTBEHHO-TTHTHEBOT0 BogocHa0 eHus - 1060.8 Thic. M°/cyT. U3 HUX 3amachl
ITO/[36MHBIX BOJ MEJIOBOTO KOMILIEKca - 680.6 ThIC.M°/CyT (110 COCTOSIHHIO Ha

1.1.97r.). CymMapHBI#i BOJOOTOOP MO3EMHBIX BOJI IO 00JIACTA COCTABIISICT MOPSIKA

500 ThIC. M/CYT., U3 HUX OKOJIO 150 ThIC. M3/CYT MPUXOMUTCS HA GECXO3HBIH
CAMOMBIINB CKBaXHH. TakuM 00pa3oM, JHIb 350 ThIC. M°/CYT HCIIONB3YeTCS B
HApOJHOM XO0341CTBE MPEUMYIIIECTBEHHO ISl XO3MUTHEBbIX 1IeNIeH. 3asBIIeHHAS
MOTPEGHOCTD 0OIACTU B TUTHEBOI BOJE COCTABISIET IOpsiaka 531.8 Thic. M°/CyT.
ComnocraBiieHHe TPUBECHHBIX BBIIIE JAHHBIX MO3BOJISIET CI€TaTh BBIBOJI, UTO 3Ta
NOTPEOHOCTHh MOXKET OBITh YIOBJIETBOPEHA MOJHOCTHIO 32 CUET UCTIOIB30BAHUS
M0JI3eMHBIX BOA. B TO 5ke BpeMst Henb3sl HE YUUTBIBATH TOTO, YTO HUHTEHCUBHOE
xo3stiicTBeHHOe ocBoeHue [Ipuapanss B nocneanue 25-30 jet kpaliHe HEraTUBHO
CKa3aJIMCh Ha COCTOSIHUH OKPY>KaIOIIeH cpeibl B LIETIOM U MOA3EMHOM ruipocdepsl,
Kak ee coctapistoniei. Hanbomnee ysa3BUMbI OKa3aauch HETITyOOKO 3ajieraromie
TPYHTOBBIE BOJIBI.

BiisiHue TEXHOT€HHBIX IIPOLIECCOB Ha COCTOSIHUE HAIIOPHBIX BOJ BEPXHEMEIOBBIX
TOPU30HTOB OTPA3WJIOCh B MEHbIIEH cTeneHu. [103ToMy ncnonap30BaHue UX I
penieHus npoosieMbl BojocHa0xeHus HaceneHus [Ipuapanes npeacrasisercs
J0CcTaTOYHO 000CHOBaHHBIMH. KOMIUIEKC HauMeHee MOABEPKEH TEXHOTEHHOMY
3arpsA3HEHUIO0, UMEET NPAKTUYECKU TOBCEMECTHOE PACIIPOCTPAHEHUE U
YAOBJIETBOPHUTEIIBHOE KAYECTBO IIPUYPOUYEHHBIX K HEMY BOJ. B Hacrosiee Bpems
OCHOBHBIMHU BOAOIOTPEOUTENIMU HA TeppUuTOprU KBI3BUIOPAMHCKOMN 00nactu
ABJISIIOTCS YeThIpe ropoaa - K3puiopaa, baiikonyp, Apanbsck u KazanuHck, BoceMb
MOCEJIKOB ropojickoro tuna - HoBokazanuuck, Kazanuuck, XKocansl, XKosnarar,
Tepenosek, TacOyrer, [lununu u XKanakopran u 6oee 380 METKUX CEbCKUX
HACEJICHHBIX MyHKTOB. OO0I1as YUCIEHHOCTh HACENIEHHUS M0 00JIaCTH COCTaBIISET
0K0J10 665 ThIC.uenoBeK. M3 HUX B CENbCKONM MECTHOCTH MPOKUBAET 232.8
ThIC.uel0BeK. Bopoobecneuenrne KpynHbIX TOPOJOB YK€ CETOJHS YACTUYHO
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OCYIIECTBIISIETCA 32 CUET MOJI3EMHBIX BOJI Pa3BEIAHHBIX MECTOPOXKIACHUIM
(Ke3putopnunckoe, Tonaraiickoe, Tepenosekckoe, baitxoxunckoe, JleBodbepexHoe,
Uuunnuiickoe, [llankus, o rpynnoBbIM BOJIOBOAAM.
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Cxema ycimoBui BOJI00OECTICUCHHS HACETIEHHBIX MTYHKTOB MOA3EMHBIMH BOIAMH
MEPCIIEKTUBHBIX BEPXHEMETOBBIX OTJIOKEHUN

I. MecToposkaenus (y4acTKH) IOJ3€MHBIX BOJI: pa3BelaHHbIE JUI X035 CTBEHHO-IIUTHEBOTO BOJJOCHAOKEHHUS
HaCeJICHHBIX IyHKTOB: | - 3KCIUTyaTHpyeMble (ClIeBa OT 3HaKa - HHAEKC re0JI0rMYecKoro Bo3pacra
BOJIOBMEIIAIONIMX HOPOJ; CIIPaBa: B YHCIUTEIE - YTBEP KICHHBIC IKCIUTyaTalllOHHBIE 3a11achl 10 KateropusiM A + B
+ C1; B 3HaMeHaTeNe - HaKTHUECKHUIT BOJOOTOOP, ThIC. M°/CYT; 2 - HEIKCIUTyaTHPyeMbIe.

II. O6nact pacnpocTpaHeHUs! OJ3EMHBIX BOJI BEPXHEMENIOBBIX OTIIOKEHHH C Pa3iIMYHOI: a) MUHEpaIn3anuei,
r/ky0 1M 3 - mo 1.5,4 - 1.5-3, 5 - 3-5, 6 - Oombire 15; 0) riryOmMHO# 3aIeraHusi BOJOHOCHOTO KOMILIEKCa. 7 - TTyOnHa
3aJIeraHus BOJOHOCHOTO KOMILIEKCA.

IIT - Tpaccel MarucTpaIbHBIX BOJOIPOBOIOB H UX PA3BOAIINX CETel: 8 - mocTpoeHHbIe Mo coctostanto Ha 01.09.94
r.; 9 - HamedaeMble K cTpouTenbeTBY A0 2005 1. 10 - HaceTeHHBIH MyHKT 00eCIIeYeHHBINH X035 HCTBEHHO-TUTHEBOM
BO/IOH; 11 - HACeNeHHBIN MyHKT YaCTHYHO 00ECIICYeHHBIH X03IHCTBEHHO-ITUTHEBOM BOJOH; 12 - HaceIeHHBIH MyHKT,
MOJKIIIOYEHHE KOTOPOT'o K IPYIIIOBBIM BOJIOIIPOBOJIAM IIPELYCMOTPEHO CXEMOM Pa3BUTHSI CEIILCKOXO035ICTBEHHOTO
BOJIOCHaOKeHHs1 00J1acTH; 13 - HaCeNeHHBIN MyHKT, OJKIIOYEHUE KOTOPOTO K IPYNIOBBIM BOAOIPOBOIAM HE
MPEeyCMOTPEHO CXEMOH Pa3BUTHSI CEIbCKOXO03IHCTBEHHOTO BOIOCHA0KEHH S 00J1aCTH.

IV. 3onsI axonoruueckoro 6encreus [Ipuapanss, ycranosnennsle "3akonoM Pecrryoimku Kazaxcran o conpansHOR
3ammte"” oT 30.06.92r. Ne1968 A-XII: 14 - 30HbI 9K0N0rHUecKOl KatacTpods! (Apanbckuii n KazannHckuid
paiionsl). 15 - 30HBI 3KOIOTHYECKOT0 KpH3Hca (ocTaabHbIe paifonbl KbI3putopAnHCKOi o0nacTn).

V. JlonomHUTENBHBIE 0003HAUYEHUS: 16 - BRIXOJ Ha MIOBEPXHOCTDH NAJICO30HCKUX OTIOXKEHHUH, 17 - muHusA
CXEMAaTHYECKOT0 THPOTeoJIOTHYECKOTO pa3pe3a, CKBaKMHA Ha pa3pese U ee Homep, 18 - Oeperosast TuHMSA
Aparnsckoro Mops 1o coctosHuo Ha: a)1960 1., 6)1990 1., 19 - ocymieHHast 9acTh ApanbCKOTO MOPSI.

I'panunnst: 20 - rocynapcTBeHHast, 21 - aIMUHUCTPATUBHBIX 00JacTel, 22 - aIMUHUCTPATUBHBIX PalilOHOB, 23 -
00J1aCTHOH LIEHTP, TOPOIa 00JACTHOTO 3HAYCHHUS, 24 - pailOHHBIN LIEHTP.
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[Topsiaka 250 cenbCKUX HACETEHHBIX MYHKTOB UCIOIb3YIOT Ui MUTHEBBIX LIEJIEH
IIOA3EMHBIE BOJIbI IOCPEICTBOM OJMHOYHBIX CKBaKUH U KOJIOALEB, BOJA KOTOPBIX
3a4acTylo Mo KayecTBy He cooTBeTcTBYyeT TpeboBanusam ['OCTa "Boaa nurbeBas'.
Bosee 50 HaceneHHBIX MyHKTOB BOAY BBIHYXIEHBI 3aBO3UTh. JlJIsI OCTAIbHBIX
CEJIbCKUX HACEJIEHHBIX MyHKTOB Mpo0jieMa MUThEBOr0 BOJIOCHAOKEHUSI CTOUT €l11e
6onee octpo. Eme B 1991 rogy MuctutyToM KasrunpoBoaxo3 Oblia mpeaiokeHa
"CxeMa pa3BUTHSI CENTbCKOXO035UCTBEHHOTO BOJ0CHa0XkeHus1 K3bLmopauHcKon
oOnacTu...", BKIIOUaroas psiji albTePHATUBHBIX BApUAHTOB, B TOM YHCIIE
[EHTPAIM30BaHHOE, JEIIEHTPAIN30BaHHOE (JIOKAJIbHOE) BOJIOCHAOKEHHE C
npuMEeHEeHHEM U 0e3 MPUMEHEHHUS ONPECHUTENbHBIX YCTaHOBOK U Jip. [lo3aHee, B
1996 rony cnenuanucraMmu MuHucTepcTBa reosioru 1 oxpansl Heap PK Obuia
pazpabotana "[IporpamMma 1o paauKalbHOMY yJIyUIICHUIO YCIOBUN X03-TUTHEBOTO
BOJIOCHA0KEHHS CEJIbCKUX HACEeNEeHHBIX MyHKTOB KbI3putopaAnHCKOM obnactu". B Helt
aBTOPBI IpeIIaraju 3JKOHOMHUYECKH 00Jiee BHITOJIHBII B HACTOALLEE BPEMSI BapUAHT,
IpealycMaTpUBAIOLIUI [IEHTPAJIU30BaHHOE BOJIOCHA0XKEHHE JIUIIb KPYITHBIX
noTpeduTeNnei, T.e. TOPOJOB U MOCEIKOB FOPOACKOr0 TUIIA 3a CUET SKCILTyaTalluu
pa3BEJaHHBIX MECTOPOKACHUMN MTOA3EMHBIX BOJ ITyTEM 3aBEPILICHHS CTPOUTEIHCTBA
IPyIIOBBIX BOAOIPOBOJOB - Apano-CelpaapbuHckoro u K3puiopanHcKoro
paBoOepeKHOTO. J[J11 BOJIOCHA0KEHUS OCTaIbHBIX HACEICHHBIX ITyHKTOB
npeagaragach OpraHu3alus JOKaIbHBIX BO103a00pOB, 000PY/I0BAaHHBIX
ONPECHUTEIbHBIMHU YCTAHOBKAMH ISl KCIUTyaTalluu Cl1a00OMUHEPAIN30BaAHHBIX BOJI
BEPXHETYPOH-CEHOHCKOTO KOMIUIEKCA HEMOCPECTBEHHO BOJIM3H MOTpeOUTENEH.
[Tocnenusia "llporpamma..." BeI3bIBACT OOJBIINN MTPAKTUYECKUN HHTEPEC, TOCKOIBKY
paccuMTaHa Ha 3HAUUTEIbHO MEHbIINE (PUHAHCOBBIE 3aTpaThl. TakuM 00pazoM,
OYEBHJIHO, UTO YJIyUllIeHHE BOIOCHAOKeHUsI HaceneHus [Ipuapanbs 3a cuet 6osee
MTOJIHOTO MCIOJIb30BAaHMS MOI3EMHBIX BOJ SIBJSIETCS BIIOJIHE BO3MOXKHBIM. B Toxke
BpEMSs Hy’)KHO OTMETUTb, YTO KOHKPETHBIE IyTH PEATU3aLMU 3TOTO IPOEKTa TPEOYIOT
JOTIOJTHUTEIbHON TPOPAOOTKH.

BriBoAbI 1 pekOMeHAAIMN

o B pesynbrare 3arps3HeHHs B OTACIbHBIC IEPHOIBI T'0/1a TOBEPXHOCTHBIE BOIBI
pexu CeIpaapb HE MOTYT SIBIIATHCS CTAOMIBHBIM UCTOYHUKOM X03-TTUTHEBOTO
BOJIOCHA0KECHUS,;

o Pemmuts npobnemy cHaOxxeHus HaceneHus [Ipuapanbs nuTEEBOM BOION MOKHO
3a cueT OoJsiee MIMPOKOro UCIOIb30BaHUs MOA3EMHBIX BOJ PETHOHA;

o Pe3ynbTaThl, NOJy4YE€HHBIE HA pErMOHANIBHOM Mojienu Boctounoro Ilpuapanss
NOATBEPAWIN TEXHUUECKYIO BO3MOKHOCTh U3BJICUEHHUSI MIOJI3EMHBIX BOJI B
o0beMax, yTBepKICHHbIX [ 'ocy1apcTBEHHOM KoMHCCHE 1o 3amacaM. BmecTte ¢
TEM He /10 KOHIA SICHBIM OCTaJICsl BOIPOC OLIEHKH BIMSIHUS MACCUPOBAHHOIO
0T0OOpa MOJ3EMHBIX BOJI HA UX KAYE€CTBO, a TAKXKE Ha COCTOSTHUE OKPY Karollei
cpenbl. Pemenue 3Tux 3aa4 BO3MOXHO TOJIBKO Ha 00Jiee JETAIbHBIX MOJENSIX,
KOTOPBIE MPECTABISAETCS LEIECO00pa3HbIM CO34aBaTh I OTAEIbHBIX
Y4aCTKOB MCCIIEyEMON TEPPUTOPHUH.
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VI. MATEMATUYECKOE MOJAEJIMPOBAHUE I'MIPOI'EOJIOIT MYECKHUX
YCJIOBUU KBI3BIIKAPMHMHCKOI'O MECTOPOXJIEHU S ITOJI3EMHBIX
BOJI CBIPJTAPBTHCKOI'O APTE3MAHCKOI'O BACCEMHA JIJI5
BOJIOCHABXEHUN A I'. KbI3bIJIOP/IbI

1. Co3zpanne MaTeMaTHYECKOW MOJEIN THAPOT€OJOTHUECKUX YCIIOBHIMA
KbB3bUmKapMUHCKOTO MECTOPOKIEHUS TTOI3EMHBIX BOJI

1.1 Henn MmonenupoBaHust

[{enpro MOIETMPOBAHHUS SIBISJIOCH PEIICHUE 3a1a4U X035 CTBEHHO-ITUTHEBOTO
BopocHaOxenus r.Ke3pumopasl. st tocTrkeHus 3ToH 1eian HeoOX0IuMo ObLIIO
CIIPOTHO3UPOBATH HA MOJIENIA YPOBHHU BOJIbI (MOHMKEHUS YPOBHEH) U
MUHEpaIU3aIUI0 0TOUPAEMOl BOJIbI B CYLIECTBYIOUIUX U MTPOCKTUPYEMBIX
BO/103a00PHBIX CKBAKMHAX HA KOHEUHBII CPOK X 3KCIUTyaTaluu.

Bompocam cHaGxeHus T.KbI3p110p/ 161 KAU€CTBEHHON MUTHEBOM BOION OBLIO
nocsdieHo BeictymieHue A.I'.CarnaeBa, qupexkropa MHCTUTYTa THAPOTEOJOTH U
reoskonoruu uM.Y .M.Axmencaduna, onyOiamnkoBanHoe B razete «Kazaxcranckas
npasaa» 15 mapra 2011 ropa.

1.2 CxemaTu3amus THAPOre0IOrMYECKUX yYCIOBUI

CtpyKTypa CUCTEMBI MOJAEJNEN U COOTHOIIEHHUE CJIIOEB PETMOHAIIBHOM MO
Bocrounoro I[puapanbs u nokaabHON MoAenn KbI3bUKapMUHCKOTO MECTOPOKIACHUS
MOJ3€MHBIX BOJT

Ha uccnenyemoit Tepputoprun moA3€MHBIE BOJBI IPUYPOUEHBI K YETBEPTUUHBIM,
HEOT€HOBBIM M MEJIOBBIM OTJII0KEHUSIM. [1013eMHBIE BOABI B UETBEPTUYHBIX U
HEOT€HOBBIX OTJIOKEHUSX MOABEPKEHBI 3arPSA3HEHUIO U HE MOTYT ObITh HAJIEKHBIM
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MCTOYHUKOM XO3SMCTBEHHO-TTUTHEBOTO BOJoCcHAOXKeHUs T. Kb13puopael. OT
3aJIerarolX HUKE MEJIOBBIX BOJIOHOCHBIX TOPU30HTOB OHU OTAEIEHBI MOUTHOM
TOJIIIEN BOJIOYTIOPHBIX NMAJCOTCHOBBIX IJIMH, IEPETEKAHNE YEPE3 KOTOPHIE
MPAKTHYECKH OTCYTCTBYET M M MOYKHO IMPEHEOpEYb.

MenoBbie BOJOHOCHBIE TOPU30HTHI M KOMILIEKCHI Pa3/IeIeHbl MEXI1y cOO0M
c1a00NPOHNUIIAEMBIMU TJIMHUCTBIMU OTJIOXKEHUSMHU, YEPE3 KOTOPBIE BOZMOXKHO
nepeTeKaHue o 3eMHbIX BoJ. Hanbosnee nepcneKkTUBHBIM /JIs UCIIOJIb30BaHUS
SIBIIIETCSL BEPXHETYPOHCKUM BOJOHOCHBIN rOpU30HT. [Ipu monenupoBanuun
YUYUTBIBAIOCH BIMSAHUE HA COCTOSIHUE ITOJA3EMHBIX BOJI CYILECTBYIOIIUX U
IIPOEKTUPYEMBIX IKCIUTYaTAMOHHBIX CKBAKHH.

Jlnst MmonenupoBaHus ObLT UCIIOJIB30BaH MporpaMMHbIi komiuiekc GMS 6.0.

MatemaTtudeckas Moaenb KbI3bIDKapMUHCKOTO MECTOPOKICHUS TIOJI3EMHBIX BOJI
CO3/IaBAJIaCh KaK JIOKAJIbHAsI MOJICIb, BXOIAIIAS BMECTE C PETHOHAIIBHOU MOJICIIBIO
Boctounoro [Ipuapanes B cucTeMy B3aMMOCBSI3aHHBIX Pa3HOMACIITA0OHBIX
MaTEeMaTHYECKUX MOJICIICH.

['uaporeonornyeckre ycaoBus B IJIaHe ObLUTH CXEMaTU3UPOBAHbI B BUJIE
IPsIMOYTOJIbHOM 00actu pazmMepom 61.3 x 50 kM, B IEHTpaAIIbHON 4acTH KOTOPOU
pacroiararoTcs BCe CYIIECTBYOLIME U TPOEKTUPYEMBIE CKBaKUHBI,
DKCILTYaTUPYIOLIUE MTOA3EMHBIE BOJIBI BEPXHETYPOHCKOTO BOJOHOCHOT'O TOPU30HTA
Ks3bimkapMuHCKOTO MECTOpOKAeHUS. MoenupyemMast 00J1acTh B TJIaHEe
aIpOKCUMHUPOBaHA OPTOrOHAIIBHOW HEpaBHOMEPHOM ceTkoM pazmepoM M x N =143
x 122, mar kotopoit uzmensiercst ot 250 M B 1ileHTpanbHOM YacTu obnactu 10 750 m
no nepudepuu moaenu. Kongurypanus cetu u ee noyuoxeHue B IpocTpaHCTBE ObLIO
BBIOPAHO TaK, UTO B YIJIaX MOJIENIU U B OTJICIbHBIX TOUKAX IO €€ BHEIIHEH I'paHulIe
y3JIbl CETKH COBMAJAIIN C Y3JIaMHU CETKH PErMOHAIIBHON Moienn BocTtouHoro
[Ipuapanbs.

[Ipu cxemaTu3anuy ruApOreoIOrH4eCKUX yCIOBUM B pa3pe3e YUUTHIBAIOCH, YTO
OZHOM U3 LENEN MOJEINPOBAHUS SIBIISIETCS MPOrHO3UPOBAHNE N3MEHEHHS KA4eCTBA
1o/13eMHBIX BoA. [103TOMy OBLIIO IPUHATO pELIEHHE O CO3AAHUHN TPEXMEPHON MOJIEIH.
Paspe3 cxeMaTusupoBaH B BUJIE IISITH HAITOPHBIX BOJOIPOHUIIAEMBIX CIIOEB,
paszereHHBIX TpeMs cabonpoHuiaeMbiMi. Kaxk1oMy npoHHIIaeMOMYy CJIOO Ha
MOJIENIU B pa3pe3e COOTBETCTBOBAJ OJIMH OJIOK, a KaXKOMYy Cl1a00NpOHULIAEMOMY —
TpH.
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Bono3abopHbie CKBaKMHBI 331aBATMCh HA MOJIEJIM KaK CTOKU C U3MEHSIOIIUMCS BO
BPEMEHHU PACXOJIOM.

CxemaTtuzanus TUAPOTreOJOTMYECKUX YCIOBUH B pa3pese

* Cioit Nel MoJienns COOTBETCTBYET HEIPOHHUIIAEMBIM ITaJICOTCHOBBIM TJIHHAM
* Layer Ne 1 of the model corresponds to impermeable Paleogene clays

[Ipu pemienun oOpaTHON CTallMOHAPHOM 3aJ]a4M 110 BHELIHUM I'pPaHULIaM BCEX
BOJIOHOCHBIX TOPHU30HTOB M KOMIIJIEKCOB 3aJ1aBAJINCh T'PAaHUYHBIE yCIIOBU | pona
(M3MeHSOIUICS BO BpeMeHHu Hamnop). [Ipu pemennn snurHo3Hoi U MpOrHO3HOM
3a71a4 110 TPaHULaM MAaCTPUXTCKOI'0 BOJOHOCHOIO TOPU30HTA 3a/1aBaJICA
IIOCTOSIHHBIN BO BPEMEHHU PACXOJI IIOTOKA ITOJ3EMHBIX BOJI, KOTOPBIA PACCUUTHIBAJICS
10 pe3yabTaTaM PEIICHUS CTAalMOHAPHOU 3a1a4u. [10 BHEIIHMM IpaHuIlaM BCEX
OCTaJIbHBIX BOJIOHOCHBIX TOPU30HTOB U KOMIUIEKCOB 33/1aBAJINCh TPAHUYHBIE YCIOBUS
I pona.

AOGCOII0THBIE OTMETKH YPOBHEH, 3a/1aBaeMbIX 10 BHEIIHUM I'paHunam I pona,
PacCUUTHIBAIIMCH C YYETOM NTOHMKEHUM YPOBHEW, BBIUYMCIEHHBIX B COOTBETCTBYIOLINAX
O5oKax peruoHanbHON Monenu Boctounoro [puapanbs.

CxemaTu3zainus mporeccoB reopuabTpaluu

TpexmepHas ctanoHapHas (GUIBTPALMS MOTOKA MOA3EMHBIX BOJ B T€TEPOTreHHOMN U
aHU30TPOITHOM cpejie B OOIIEM Cllydyae OMUCHIBAETCS YPABHEHUEM

C 'paHUYHBIMHA YCIIOBHUAMMA
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rae Kxx, Kyy, Kzz — koagdutiments puiibTpanuu no HarnpaBIeHUIO KOOPIMHATHBIX
oceit X, y, z (LT-1); h —namop (L); W — 00beMHBII TOTOK Ha €UHUILY 00beMa,
NPeCTaBIIeT UCTOYHUKHU 1/ uiu cToku Boabl (T-1). B o6mem cinydae pynkunm Kxx,
Kyy, Kzz, W MoryT 0bITh pyHKIMSIMU IPOCTPAHCTBEHHBIX KoopauHaT (Kxx(X,y,z) u
T.1.).

— MoJienupyemMas 00J1acTh, — FPaHULIA C 3a/laHHbIM HanopoM, H(X,y,z) — 3HaueHue
Haropa BJI0JIb IPAHMIIBI; — FPAHMIIA C 3a/IaHHBIM pacxoa0M Boabl, Kn —

ko3 uiMenT GuabTpauu no HopManu K rpanuie, Q(X,y,z) — pacxo BOJbI Ha
eAnHUIly o0beMa; - rpaHulla, BAOJIb KOTOPO 3a7jaHa 3aBUCUMOCTh MEX/1Y PacX0J0M
BOJIbI U TPAJIUEHTOM Haropa; — Kod((ULHMEHT, XapaKTepU3yIOIIHii B3aUMOCBS3b C
BHEIITHEN QUIBTPAIMOHHOM cpenoit, hB — ypoBeHb BO/IBI BO BHEIIIHEH
(bUIBTPAIIMOHHON CpeJie.

TpexmepHas HecTaloHapHas (UIBTPALMS OTOKA MOI3EMHBIX BOJ B T€TEPOreHHOM
Y aHU30TPOITHOM cpefie B OOLIEM Cilydae OMUCHIBAETCS ypaBHEHUEM

C HaYaJIbHBIMH YCIIOBUSAMU

C 'PaHUYHBIMHA YCIIOBHUAMHA
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rae Kxx, Kyy, Kzz — koagdutimenTts GpuiibTpanuu no HarnpaBIeHUIO KOOPIMHATHBIX
oceit X, y, z (LT-1); h—namop (L); W — 00beMHBII TOTOK Ha €UHUILY 00beMa,
MPEICTaBIIsACT UCTOUHUKH U/1in cToKU BoAbl (T-1); Ss - koaddunment Bogootaauu
nopucrtoro matepuana (L-1); t — Bpems (T). B obmem cinyuae pynkuuu Ss, Kxx, Kyy,
Kzz moryT ObITh (yHKIIMSIMU IPOCTPAHCTBEHHBIX KoopauHat ( Ss= Ss (X,y,z), K xx
(X,y,z) u T.1.) 1 W - QyHKIIHEH MPOCTPAHCTBEHHBIX KOOPAUHAT 1 BpeMenu (W=
W(x,y,z,t)).

— moaenupyemas ooaacts, HO(X,y,z) - ©3BeCTHOE pacipeieiieHue Haropa B
HavyaJIbHbII MOMEHT BPEMEHM; — rpaHulla C 33JaHHbIM HanopoM, H(X,y,z,t) —
3HAUEHUE HAIlOpa BJIOJIb TPAHUIIBI; — FPaHMIIA C 3aJaHHBIM pacxoAoM Bojsl, Kn —
kodpunment GuapTpauu no HopManu K rpanuie, Q(X,y,z,t) — pacxoa BoJbI Ha
eAnHUIly o0beMa; - rpaHulla, BAOJIb KOTOPOil 3ajaHa 3aBUCUMOCTh MEXKI1Y PacX0JA0M
BOJIbI M TPAJIUEHTOM Haropa; — Kod3(UIMEHT, XapaKTepU3yIOIIHii B3aHMOCBS3b C
BHEITHEN QUIBTPAIMOHHOM cpenoif, hB — ypoBeHb BO/IBI BO BHEIIIHEH
(GUIBTPAIIMOHHON CpeJIe.

Maremarudeckass MOJEIb IIEPEHOCA ITOTOKOM MOA3EMHBIX BOJ PACTBOPEHHBIX B HUX
KOMIIOHEHTOB B OOIIIEM CITy4yae ONUCHIBACTCS ypaBHEHUEM

C HaYaJIbHBIMH YCIIOBUSAMU

C 'PaHUYHBIMHA YCIIOBUAMMA

rae Ck — koH1eHTpanus pacTBopeHHoro k-ro komnonenra (ML-3); — nopucroctsb
(GUIbTpaIMOHHOM cpelibl, Oe3pa3MepHasi BeIHUnHa; t — BpeMsl; X1 — KOOpAUHATa,
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COOTBETCTBYIOIIAA 1-01 IeKapTOBO# ocu koopauHar, (L); Dij — tenzop
koa¢pdunmenta ruapoarnHamudeckoit nucnepcuu (L2T-1); — ckopocts dunpTpanuu
(LT-1), ona onpenensieTcs kKak MoTok Jlapcu uepe3 oTHOIMICHHE ; (S — 00BEMHBII
MOTOK Ha €UHUILy 00beMa BOJIOHOCHOT'O TOPU30HTA, MPEICTABISIONINNA UCTOUHUK
(MonoXuTeNbHBIN) WK cTOK (oTpunarenbHblil) (T-1); — KoHUEHTpauus
pacTBOpeHHOTo k-ro koMrnoHeHTa B uctrounuke win croke (ML-3); - anemeHT,
OTBEYAIOIINM 382 XUMUYECKHUE Peaklnu (COpOII0, paIMOAKTUBHBIN pacnaja Uiu
nporeccel Ouoaerpanamun) (L-3T-1).

- MoJieTIupyeMasi 00J1acTh; - U3BECTHOE paclipe/ieieHue KOHIICHTPAIINH B
HavyaJIbHBI MOMEHT BPEMEHH, - TpaHUIla C 3aJaHHON KOHIIeHTparuel, ck(X,y,z,t) -
3Ha4YCHUE KOHIICHTPAIIMH TI0 TPAHUIIS ; - TPaHUIA C 3aJaHHBIM TTOTOKOM MacCChl
BEILIECTBA, - MTOTOK MACChl IO TPAHUIIE ; - TPAHUIIA, BAOJIb KOTOPOM MPOUCXOAUT
B3aMMO/JICHCTBUE MEXKIY THAPOTCOIOTHICCKAM 0OBEKTOM M OKPY KaIoIel Cpeion, -
CyMMAapHBbIi TOTOK MacChI (3a CYET AUCIEPCUU U aJIBEKIIMK) IO HOPMAJIU K TPAHHUIIE .

1. Co3nanune MmareMaTu4eCKoO MOaeIH
rUAPOre0JIOrMYeCKUX YCJIA0BUH
KbI3bLZKAPMUHCKOI0 MECTOPOKIACHUS
MOA3EMHBbIX BOJ

1.3 Co3nanue MmareMaTu4ecko MoaeIu

[ToaroToBKa MCXOMHBIX JAHHBIX JJI MOAEIMPOBAHUS BKIItOUaja B ce0sl MIOCTPOCHUE U
oIu(POBKY KapT (PaKTHUECKOTO MaTepuaa, aOCOJIOTHBIX OTMETOK IO OB
(KpOBJIM) BBIICJICHHBIX HA MOJIEIJIH CJIOEB, KApT MOILIHOCTH Pa3JesoMX CI0EB, KapT
THAPOU30MBE3, KAPT MUHEPAIU3AINH MTO3€MHBIX BOJI. J{J1st 3TOTO

ucnoisb3oBasuch ArcGIS u Maplnfo. YucnoBble MOJENIN KapT MPeoOpa30BbIBAINCH B
crieruanbHbie (hopMaThl JaHHBIX, KOTOPBIE 3aTEM MPOYUTHIBATTUCH CUCTEMOM
MozenupoBanusi GMS.

OCHOBHBIE 3TaNbI MOJCINPOBAHU
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KapTa MOIIIHOCTH KOHBSK-KaMIIaHCKUX TNIMHUCTBIX OTJI0KECHUM KI)ISI)IJ'DKapMI/IHCKOFO

MCCTOPOXXACHUA IMOA3CMHLBIX BOJ

g ing borhde, hamatli: 605D - 1MERRHE Bt e - valis of
Cornci - S b ¢ by ot ko m

Bt o Comdic badne Cngriandion < Ligyieh Seporly Bhidmair, =
Hamirule ers st ws igher,m

Q} [THRWPA S, ——— g R ——

KapTta MOIIHOCTH HUKHETYPOHCKHUX TNIMHUCTBIX OTJIOKEHHN KbI3bUKapMUHCKOTO

MCCTOPOKACHUA IMTOA3CMHBIX BOJ
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1. Co3nanne MmareMaTH4e€CKOH MOJAEJIHN
rMAPOre0JOrHYeCKUX YCJI0BUM
KbI3bLIZKAPMHUHCKOI0 MECTOPOKIEHHUS
MOA3EMHBIX BO/I

1.4 KasqiuOpoBka Mmojaesu

KanubpoBka Mojienu BKIroUyana penieHrue 00paTHoN CTallMOHAPHOM 3a7a4n, 0OpaTHOM
HECTAlIMOHAPHOM 3a/1a4H, a TAK)XKe pacueT U aHaiu3 0ajJaHCOBBIX COCTABIISIONINX
MOTOKA MOJ3€MHBIX BO/I.

Pentenre 00OpatHoO¥ CTALMOHADHON 3a1a4u

[enpro pemerns 0OpaTHON CTAIIMOHAPHOM 3a/1a4H SBIISUIOCH YTOUHCHHUE
MOCTPOEHHBIX KapT BOJIOIPOBOIUMOCTH MPOHUIIAEMBIX CJIOEB U KO (DUIIMEHTOB
bubTpaluy pa3aeNsouMX X ciadonpoHunaeMbix cioes. [Ipu pemennn odpaTHOM
CTAIMOHAPHOM 3a7]a4¥ Ha MOJIENIA BOCIIPOU3BOIUIUCEH THAPOTEOJIOTHUYECKUE YCIOBHS,
CYILIECTBOBABIIINE HA YCIIOBHO HEHAPYIICHHBIN MEPHO]I IO COCTOSIHUIO HA HA4aJo
1974 rona.

B kauecTBe HauaIbHBIX TPUHUMAINCH 3HAYEHHS BOJIOIIPOBOAMMOCTH, MOJIYUEHHbBIE B
pe3ynbTaTe 00padOTKH OMBITHO-(PHIBTPAIIMOHHBIX pa0boT. Pelenne moBTOpsIoCh 110
YAOBIETBOPUTEIHLHOTO COBNAJACHUS PACYETHBIX U (PAKTUYECKU 3aMEPEHHBIX 110
CKBakMHaM ypoBHeil. [1o onbITy MOJaenpoBaHus MIPUHUMAIOCH, YTO JOMYCTUMAs
MOTPELIHOCTh PELICHHS 3a/1a4i OTHOCUTENIBHO HAOPOB HE JI0JIKHA MpeBbImaTh 10-
15% oT TpeOyembIX 3HaUEHUH.

[TorpemHOCTD pernieHrs 00paTHOM CTAITMOHAPHOM 3aa4H JIJIT BEPXHETYPOHCKOTO
BOJIOHOCHOI'O TOPU30HTA
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CxemaTtuueckasi KapTa BOAOIPOBOAUMOCTH
MaaCTPUXTCKOTO BOJOHOCHOTO TOPU30HTA

CxemaTtuueckas KapTa BOOAOIIPOBOJIUMOCTH

BEPXHETYPOHCKOT'O BOJJOHOCHOTO TOPH30HTA

Cxemarnueckas KapTa BOAOIPOBO
KOHBSIK-KaMITAHCKOT'O BOJJIOHOCHOTO

CxemaTtudeckasi KapTa BOJOMPOBO
BEPXHEATH0-CEHOMAHCKOTO BOJIO!
KOMIUIEKCa
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Kapra rugpounzonbes
BEPXHETYPOHCKOTO

BOAOHOCHOI'O TOpPU30HTA 110

COCTOSTHHUIO Ha 1974 r.
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clayish deposits

e O Low-Turonian

a clayish deposits

ow-Middle Alblan
layish deposits

[TomoOpaHHBIE 1O pe3ynbTaTaM peleHus: 00paTHOM
CTallMOHAPHOM 3a7a4u

3HA4YCHUS BOAONPOBOAUMOCTH MaaCTPUXTCKOTO, KOHbSIK-
KaMIaHCKOT0, BEPXHETYPOHCKOTO BOJOHOCHBIX TOPU30HTOB,
BEPXHEaTh0-CEHOMAaHCKOTO U HI)KHE-CPETHeaThOCKOTO
BOJIOHOCHBIX KOMIUIEKCOB HE TIPOTUBOPEYAT OMBITHBIM
JAHHBIM UM pe3yJIbTaTaM MIPOBEACHHBIX PAHEE MCCIICTOBAHUN.

MunuMansHbie Ko3(guuuenTsl GpuabTpamun (2%¥107 —
5%107 M/CyT) COOTBETCTBYIOT CIIOK0 KOHBSIK-KAMIIAHCKHX
[JIMHUCTBIX OTJIOKEHUH. 151 Cl10st HUKHETYPOHCKUX IJINH
3HaYeHus KodpduunenTa punbprpanuu Beime. OHA
u3Menstores ot 4*107° mo 1¥107 M/cyT. [l ciaos HuxKHe-
CpeaHeaTbOCKUX TIIMHUCTHIX OTIOXKEHUH KO (OUITHESHTHI
duabTpammy Konebmores ot 5*10° 10 2*107 m/cyr. [t
MOJISIIPYEMOH 00JIacTH HAOII0AaeTCs TEHACHIUS
yBeJIn4eHus: K03(hHUIUEHTOB PUIBTPALIUH [NIMHUCTBIX
OTJIOKEHUH C ceBepo-3araia Ha Foro-BocTok. [lomoOpanHbie
Ha MOJIENIH 3HaYeHUS KO3PPUIIMEHTOB HUIbTPALIUU
Pa3AeNAIONINX TIIMHUCTHIX CIIOEB HE IPOTUBOPEYAT ONBITHBIM
JAHHBIM U pe3yJIbTaTaM MPOBEACHHBIX paHee UCCIIETOBAHHIA.

Mo:xHO caienaTh BbIBOJI, YTO TOYHOCTH PellleHusi 00paTHOM
CTAIMOHAPHOI 32244 COOTBETCTBYIOT MPEABSIBIIEMbBIM
TpeboBaHUAM K MojieH KbI3bUTKapMUHCKOTO
MECTOPOXKIACHUS TTOI3EMHBIX BOJI.

Perienne 00paTHO HECTAIIMOHAPHON 3a1a49U

Lenbto pemeHns 00paTHOM HECTALMOHAPHOM 3a/1a4M ABJSIOCh YTOUHEHHE YIIPYTol BOJIOOTAAUH
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BOJIOBMeNIatOIUX mopo1. [Ipu ee pereHnu Ha MOJeNIM BOCIIPOM3BOIMIOCH U3MEHEHHE
TUIPOreosIoTnYecKux yciioBuil ¢ 1974 r. (ycinoBHo HeHapyuieHHbIH nepuon) no 1.10.2010 r.
Hlar pemenus oOpaTHON HecTalMOHApHOM 3a1aun — 1 rog. OTO0p BOMBI SKCIUTyaTallMOHHBIMU
CKBAKMHAMU OCYIIECTBIISIICS U3 KOHbSIK-KaMIIAHCKOT0, BEPXHETYPOHCKOI'O M BEpXHEaIb0-
CEHOMaHCKOI'0 TOPU30HTOB.

PaccunTaHHble Ha MOZETTN YPOBHH MOJI3€MHBIX BOJ] CPABHUBAIUCH C (PaKTHUECKU 3aMEPEHHBIMU
10 PeXUMHBIM ckBakuHaM. [lonbupanuck 3HaueHUs Ko3pPHULIEHTa yIpyrol BOIOOTAAYH
nopoJi. B kauecTBe HauaNbHBIX IPUHUMAJINCh 3HAYECHNUs, [I0JIyYE€HHBbIE B pe3yJibTaTe 00paboTKU
OTIBITHO-(DUIBTPAIIMOHHBIX Pa0OT. Penienre moBTOPSIIOCH 10 yIOBJIETBOPUTEIHLHOTO
COBINAJICHUS PACUETHBIX U (PAKTUUECKU 3aMEPEHHBIX 110 CKBAKUHAM ypoBHEH. [1o onbiTy
MOJICIMPOBAHMSI IPHHUMAJIOCH, YTO JIOIyCTHMAas TIOTPEIIHOCTh PELICHHUS 3aa4i OTHOCUTEIHHO
HAropoB He JoJKHa npeBbiath 10-15% o1 TpeGyeMbIx 3HaUCHUH.

[MomoOpanHbIe 3HaUCHUS KO PUIIEHTA YIIPYroil BOTOOTIAYH MOPOIABI COCTABIISIOT: /IS
MAaCTPHXTCKOTO BOJOHOCHOTO FOPH30HTa — 7*10 1/M, 11 KOHBSIK-KAMITAHCKOTO BOJOHOCHOTO
ropusonTa — 1107 1/M, [T BEpXHETYPOHCKOTO BOZOHOCHOTO ropu30HTa — 1%107 1/M, st
BEpXHeaIh0-CEHOMAaHCKOT0 BOJOHOCHOTO KoMmIuiekca — 1.1% 10° 1/M, ni1g HUKHE-
CpeIHeanbOCKOro BOXOHOCHOT0 Kommiekea — 4%107° 1/u.

Kapra ruaponsonbe3 BepXHETYPOHCKOTO BOJOHOCHOTO TOPU30HTA MO COCTOSIHUIO Ha
okTs10pb 2010r.

Broadue Linn v Twred
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PaccunTanHble YPOBHH B IIEJIOM YIOBJICTBOPUTEIHHO COBNAAIOT C PE3yJIbTaTaMHu
PEKUMHBIX HAOJIIOJICHUH.
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1974 o 2010r.

1 MOKET OBITH
HCIO0JIb30BaHa JAJIA
peueHust
MPOTHO3HOM
THAPOAUHAMMYECKOMN
3aJaumn.

2. PenieHue mMpoOrHo3HoM
TUAPOANHAMMUYECKOU 32/1a41 M 3a1a4H
IPOrHO3a KAa4eCTBA IKCILIYATUPYEMbIX

MOA3€MHBIX BO/I

2.1 IlocTaHOBKA MPOTrHO3HOM I'HJIPOAUHAMUYECCKOM 32124

[TporHo3 u3MeHeHus TuAPOreoJOrnYecKux ycaoBuil KbI3bUKapMUHCKOTO
MECTOPOKICHHUS MO BO3ACHCTBUEM IKCIUTyaTallMK MOA3EMHBIX BOJ BBIMIOIHSIICS Ha
nepuoa ¢ 1.10.2010r. mo 16.02.2038r. [IpogomKUTEIbHOCTS TPOTHO3HOIO MEPUOIA
10000 cytok. YuutsiBasnack padota 113 cymiecTByromux 1 67 mpoeKTHPyEMBIX
CKB&)XHH, IKCILTyaTHUPYIOIIUX BEPXHETYPOHCKUN BOJOHOCHBIN ropu3oHT. CyMMapHas
MPOU3BOAUTEIHLHOCTD BCeX CKBaxUH nopsiaka 100 Teic.KyO M /CyTKH.

Bnusnue paboTbl B0103a00pOB, PACIOIO0KEHHBIX 3a MPEAEIaMHU MOJEIUPYEMOM
00J1aCTH, YYUTBIBAJIOCH 3aJJaHUEM COOTBETCTBYIOIINX a0COIMIOTHBIX OTMETOK YPOBHEM
10 BHEIIHUM rpanuuam [ poga. OTMETKH ypOBHEN PACCUUTHIBAIUCH C YUETOM
MOHM>KEHUM YPOBHEH, BHIYMCIICHHBIX B COOTBETCTBYIOIINX OJI0KaX pernoHaIbHOM
mozenu Bocrounoro [Ipuapanbs

2.2 PenieHre ruAPOAUHAMMUYCCKOM 3a1a4M U pacyer
0aJIAHCOBBIX COCTABJISIONIMX MOTOKA MOJA3€MHBIX BOJL

[IporuosHas kapTa rUAPOU30IIbE3 ISl BEPXHETYPOHCKOTO BOJOHOCHOT'O TOPU30HTA,
MOCTPOEHHAs N0 pe3yJibTaram MojaenupoBanus Ha 16.02.2038 r.
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KapTa nporHo3HbIX MOHMKEHUH HAIOPOB BEPXHETYPOHCKOT'O BOJOHOCHOTO
TOPU30HTA,
MOCTPOCHHAs 1O pe3yJibTaram MojaenupoBanus Ha 16.02.2038 r.
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ITo pe3yjabTaTaM MOACIINPOBAHHNA MOYKHO CACJIATh BBIBOA, YTO HA KOHCI ITPOTHO3HOI'O

Nepuo/ia B AKCILTYaTUPYEMOM BEPXHETYPOHCKOM BOJIOHOCHOM T'OPU30HTE
chopmupyeTCs IeTpecCHOHHas BOPOHKA, OXBATHIBAIOIIIAS BCIO UCCIIEIYEMYIO

obnacts. Ilo cpaBuenuto ¢ 1.10.2010r. ypoBau nonuzstcs Ha 90-100m B eHTpe

JIENPEeCCHOHHOM BOpoHKHU. [1o rpanuiiam MoaenupyeMoit 001acTi YPOBHU CHU3STCS

Ha 4-10M. MakcumabHbIe TITyOUHBI 3aJIeTaHus TMHAMUYECKOTO YPOBHSI B

OKCINTYAaTAllUOHHBIX CKBAKMHAX JOCTHUTHYT 130 M, OAHAKO HC IMPCBBICAT AOITY CTUMBIX

150 m.

I[I/Ial"paMMBI 0aJaHCOBBIX COCTAaBJIAIOMINX ITOTOKA ITOA3CMHBIX BOJ AJIA

BEPXHETYPOHCKOTO BOJOHOCHOT'O TOPU30HTA
Ha Pa3JIMYHbIE MOMEHTHI BPEMEHHU (110 pe3yJibTaTaM MOJACIUPOBAHUS)
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Stationmy task

1.1.1974)

Expenditure part [ncoming part

31738 wifeyr 31738 wicyr
B -2L6

O-164.6

0O 2629.5

Epignestic tazsk
£1.10.2010)

Expendibre part
14233 3 afeyT

[ncoming part
142333 olfcyr

055374

O-125110.4

O3645.6

H-15H4.3

Ealmmee components of gromudvwaters flow, mafdas':

Prognoste task
1602 2038

Espendibwre part
-101083.3 ey

[ncoming prart
1010833 s'fcyr

0 43833.2

O-100558.5

O Inflow through outer bosdaries of the frst order B Infow From abowe

O Inflow Brom belowr

1 Whorking out of resiient resounces

N Outflowr through outer boundaries of the Brst onder 01 Outfiow upstairs
O Weaber wilhwiraweal

H Outflow down

2. PenieHue mMpoOrHo3HoOM
rUAPOAUHAMUYECKON 32124 U 321a4H
IPOrHO3a KAa4eCTBA IKCILIyaTUPYeMbIX

MO/JA3€eMHBIX BO/J

2.3 IlocTaHOBKA U pelIeHHE 321a4M NIPOTHO3a KA4YeCTBa
IKCILIyaTUPYEeMbIX MOJA3EMHBIX BOJL

VXyJueHne KauecTBa MoA3EMHBIX BOJI SKCILTyaTUPYEMOr0 BEPXHETYPOHCKOIO
BOJJOHOCHOT'O TOpU30HTa KbI3bUIKapMUHCKOTO MECTOPOKICHHS] BOBMOKHO B
OCHOBHOM 32 CUET IepeTEeKaHusl COJIOHOBATHIX MTOA3EMHBIX BOJ U3 MAACTPUXTCKOTO,
KOHBSIK-KaMITaHCKOTO M BEpXHEaJIb0-CEHOMaHCKOTr0 TOpu30HTOB. C 11eJbI0
MPOTHO3UPOBAHUS U3MEHEHHUS KAYECTBA MO3eMHBIX BOJI KbI3bUIKapMUHCKOTO
MECTOPOK/ICHUS Ha CO3JJaHHOM MOJienH Oblila pellieHa 3a/1aya IepeHoca NOTOKOM
MOJI3EMHBIX BOJ PACTBOPEHHBIX B HEMl KOMIIOHEHTOB. J1Ji1 3TOro ObUT UCIIOIb30BaH
MoxayJsib MT3D cucremsl MogenupoBaHusiGMS. MaTtemaTruyeckass MOAEIb
MMUTHPOBAJIa KOHBEKTUBHBIN NIEPEHOC PACTBOPEHHBIX B MMOA3EMHOU BOJIE
KOMITOHEHTOB. CUMTANIOCh, YTO MUHEPAIN3aLIUs MOA3EMHBIX BOJ MAaaCTPUXTCKOIO
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BOJIOHOCHOT'O FOPH30HTA PABHA 4T/IM° M HE M3MEHSETCS B IIPOLIECCE PELICHNUs
IIPOTHO3HOM 3a7auu. HavuaibHble 3HAYEHN MUHEPAIU3ALNHN IT0J3EMHBIX BOJI KOHbSIK-
KaMITAaHCKOTO, BEPXHETYPOHCKOTO BOJOHOCHBIX TOPU30HTOB M BEPXHEAIh0-
CEHOMAaHCKOI0 BOJOHOCHOT'O KOMILJIEKCA I pEUIEHUs POrHO3HOM 3a/1aun
3a/1aBaJIMCh HA OCHOBAHWH COOTBETCTBYIOIIMX KapT, NOCTpoeHHbIX Ha 1.10.2010 r.

Kapra nporao3Hoit MUHepanu3aluu N0136MHBIX BOJI BEPXHETYPOHCKOTO
BOJIOHOCHOT'O TOpU30HTa Obli1a paccuuTana Ha 16.02.2038r. Haubomnpmas
MUHEpaIU3alus MoA3€MHBIX BOJ TOCTUTHET 1.33 /oM’ K KOHIY IIPOTHO3HOTO
neproaa. Haubomsinee yBenmuenue munepanmsamui (0.22 r/am’) 6yer B
CKBa)XMHAX, JJI1 KOTOPBIX IPOTHO3UPYETCSI MaKCUMaJlbHas TIIyONHA 3aJ1eraHus
nuHaMudeckoro ypoBHs (130 M) Ha KOHel MPOTHO3HOTO MEePUo/a.

Kapra nporao3noi MuHepaM3auu MOA3EMHBIX BO/T
BEPXHETYPOHCKOT0 BOJIOHOCHOT'O TOpU30HTa (10 cocTosHuio Ha 16.02.2038 r.)

* Droductionvwelland s ;anber

_ Lolines of fprogno st mineralization.
©" Mhnphbers are isobne weights,zidm

Q Mode led Te gion boundany [T Population ageregates

Kapra n3MeHnenus MuHepain3aluy Mo136MHBIX BOJ
BEPXHETYPOHCKOTO BOJJOHOCHOTO Topu3oHTa ¢ 1.10.2010 r. mo 16.02.2038 r.
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Pacuer koHEeHTpauu CyIb(PaToB B MOJI3EMHBIX BO/IaX BEPXHETYPOHCKOTO
BOJIOHOCHOTO TOPU30HTA IO IKCIUTYaTAllMOHHBIM CKBakMHaM KbI3bUIKapMUHCKOTO
MECTOPOK/ICHHUS BBITIOJIHSIICA aHAJTUTUYECKUM METOJIOM Ha OCHOBE PacCUUTaHHOMN
METOJIOM MOJIETUPOBAHMSI POTHO3HON MUHEpaIU3aI1H.

ITo pe3ynbpTaTaM pacyeToB MOKHO C/I€JIaTh BHIBOJI, YTO BCJIEACTBUE MAaCCUPOBAHHOTO
BOJI00TOOpA M3 BEPXHETYPOHCKOTO BOJJOHOCHOTO TOpU30HTa KBI3bUIKapMUHCKOTO
MECTOPOKICHHS IPOU30MIET YXyAIICHHE KaYeCTBA IMOJ3EMHBIX BOJI, HO UX

3

MUHepaIu3alys He MPeBbICUT 1.5 I/AM” Ha KOHEIl IPOTHO3HOTO MEPUO/IA.
MakcumanbHasi KOHIICHTpaIUs CyIb(paToB B MOJ3EMHBIX Bojiax nocturaer 0,40
F/)IM3, HO HE MPEBBICUT MAKCUMAJIbHO AomycTumoi 0.5 /e,
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ABTOpBI

Ka3zaxcran. MHCTUTYT rHAPOreoJI0ruM U re03K0JI0ruu
um.Y.M.Axmenca¢puna MuHucrepcTsa 00pa3oBaHud U
HAayKH
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