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NPEANCIIOBUE

M3yyenne onacHbIX sBIEHWH MPUPOABI B LENAX HX MPOTHO3HPOBa-
HHA ABJIAETCS HAYYHOH OCHOBOI AEATENBHOCTH IOCYJapCTBEHHBIX Opra-
HOB 1O 00ecneyeHn0 6€30MacHOCTH XH3HEACATENLHOCTH Ntoaeit. DTo
HanpaBJieHHE HCCIICNOBAaHWH BECbMa aKTyalbHO kak s Poccuiickoi
denepaunu, Tak M JUls BCero mupa. HacToe nosBleHHE B CPEACTBAX
MaccoBOil MHGOPMAaLIUK CBEAEHUH O BO3HMKHOBCHHMH NMPUPOAHBIX KaTa-
cTpO( MK CTUXHHHBIX OEACTBHI CO3MAI0T MIUTIO3UIO XOPOUICH H3yueH-
HOCTH OnmacHbIX siBAeHWi npupoabl. ONHako peanbHbId 06bEM HMeErO-
LIMXCS CBEJIEHHH O HUX Jajlek OT HEOOXOUHUMOI'0 YPOBHS.

B ocHoBe Takoro nonoxxenus nexUT MHOroodpasue NpUUHH BO3SHUK-
HOBEHMA TakKuX aBleHui. OnacHbiMH Ui mofei MOryT ObIThb sIBIEHUS
NPHPOIbI, H3yYaeMble B Pa3HBIX pasfenax Hayk o 3emie. TO NPUBOAMT K
pa30611eHHOCTH pe3yNbTaTOB WCCIENOBAHUH M 3a4aCTyi0 HE MMO3BOASET
€03JaTh Y CIICLHAJUCTOB HYXHbi 0ObCM 3HAHMH, YTOOBI CIPOrHO3HPO-
BaTh CUCHApHH PasBHTHS TOH 3KCTpeMasbHOH reodusuueckoil obcTaHOB-
KH, KOTOPas MOXXET TPOBOLMPOBATL CTHXHIHBIE OEACTBHAL.

BBeHIy TOro, 4TO OCHOBHbIE pabOThbl NO NPOrHO3Y ONACHLIX SIBJICHHIH
NPUPOJb] BBLIHOJHAIOTCA OObIYHO PabOTHHKAMMU IMAPOMETCOPOJIOTHYE-
ckoit cnyx6n1, B PITTMY untaercs kypc fieKuni ¢ COOTBETCTBYIOLMM
nasBaHueM. Llenb 1pepyaracMoro yucOHOro 1ocobusi — W3NOXHTb B
(dopme, 10CTYNHOR AN CTYACHTOB H CIIELUAIUCTOB PasfIMuHbIX I'codu-
3HYECKMX M THAPOMETEOPOTIOrMYECKUX CNELHalIbHOCTEH, CBEAEHHUS NO
KPYTy BONMPOCOB, KOTOPbIC, 110 MHEHHIO aBTOPA, BaXKHbI A7 IIOHUMaHHS
ZIM3aCTOJIOFMH — HOBOH BETBM reorpadHyeck1x Hayk, NpeMETOM KOTO-
poi ABNAIOTCA MPUPOJHBIC KATaCTPO(BI.

Tepmun "ausacronorusa” juis 0603HAYEHMA 3TOTO HANpaBieHHs Ha-
yk 0 3emne npeanoxen H.B. UlebanuueiM B 1985 r. B kHure «3akoHo-
MEPHOCTH NPHPOAHBIX KaTacTpod», KOTOpas B JanbHeHuiem OyaeT ie-
OJHOKPATHO YNMOMsiHYyTa. MIMeHHO B 3TOi KHHIC CHOPMYIMPOBAHBI UEH-
TpanbHbl€ BONPOCH!, BbIAENAIOILNE TH3ACTOJIOTHIO CPENM APYIHUX HAYK, a
MMEHHO: KaK HaHTH KpuTepHii MaciuTaba NpUpOJHOI KatacTpogbl HIH
CTHXMHHOro O€ACTBUA, KaK HaHTH CBA3b MEXAY MHTEHCHBHOCTBIO I'€O-
($U3MYECKOTO ABICHUS W ITUM KPUTCPHEM, KAK HCTIONB30BATL [IPOTHO3LI
0XHJIa€MOT0 OTIACHOIO IPHPOAHOTO sBneHus. OTBETHI Ha 3TH BONPOCHI B
HACTOSAILEE BPEMA CYUIECTBYIOT, HO €lLie HOCAT IUCKYCCHOHHbIH XapakTep.
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Marepuan, u3naraeMplid B pasaesiax nocobus, CrpynnypoBaH B co-
OTBETCTBMM C Pa3jIHUHBIMU acCMeKTaMH AU3aCTONOrHU. UnTarenu, HHTe-
PECYILLIHECS BONPOCAMH BOSHUKHOBEHHS CTUXMIHBIX OeCTBHI, HAl QYT
3I€Ch TOJLKO MEpeycHb ONMAacHBIX SBJIEHUH MPUPOMABI M KPaTKHI OYepK
reorpadHyeckux ¥ PU3UUECKUX aCIIEKTOB HX BO3HUKHOBEHHS. IIpH aTOM
YUYTEHO, YTO B NOJIHOM 0OBbEME ONACHBIC MPHUPOAHBIE ABJIEHHS H3YYaloT-
Cf B pa3HbIX re0U3NYECKUX AUCHMUIUIMHAX W NPUHUMIIHAILHO HE MOTYT
ObITH MONHOCTHIO ONMUCAHB! B HEOONBLIOM y4eOHOM NOCOOHH.

[IpuBOAMTCA TAKXE HAJ€KO HE IMOJHOE ONMCaHUE MyTeH Nmocrpoe-
HMS NIPOTHOCTHYECKHX CHMCTEM IJIS KaTacTpod M CYIUECTBYIOIHMX METO-
JOB MX NMpPOTHO3a. YNOp NMpH 3TOM CAENAaH Ha METOJbl, OPHEHTHPOBAaH-
Hble Ha UCMONb30BAHHE THAPOMETEOPONOFHYECKOH HHPOPMaLHK. 31ech
TaKKe CJIEAYET YYECThb, YTO H ITOT ACMEKT JU3ACTOJIOTHH CIMLIKOM 06-
IUMPEH W Pa3BHUBAETCS B TAKHX CMEUHMANILHBIX HayKaX, KaK METeopono-
T'Us, THOPOJNOTHs, OKEAHOJIOTHS, CEHCMOJIOTHS, BYJIKAHOJIOTHSL.

JlutepaTypa, nocesleHHas katacTpodam, oOIIHMpHA, U aBTOP JaXxe
He mbiTancs caenats ee 063op. Hayunas uens yue6Horo nocobus cocro-
HT B TOM, 4YTOOBI MOKa3aTh, KaK NpH H3YyUYECHUH NPUPOIHBIX KaTacTpod
CIMBAKOTCA 3HAHMA U3 PA3NMYHbIX BETBEH reous3uku, reorpaduu u ne-
Morpaduu ¢ IKOHOMHYECKUMH 3HAHHMSAMH, YTO NPUBOIUT K NMOCTAHOBKE
HOBOH TEOpETHYECKO# MmpobnemMs! M3 001aCTH CHHIPreTHMKH U TEOPHM
JHUHAMHYECKHX CHCTEM.



BBEAEHWE

Hayxa, usyuawowas CTHXHiiHble 0€ACTBUS, HA3bIBAETCS AN3ACTONO-
rueil. XoTa Ha3BaHUE 3TO €llle He OGIENPUHATO, OHO LOCTATOYHO TOUHO
M KOpOTKO 0603HauaeT W3yyaeMblii npeamer. Jlejo B TOM, YTO CTHXHH-
Hble GeICTBHSA BO3HHKAIOT KaK HapyUICHHS HOPMaNbHOIO pexxuma QyHK-
LMOHMPOBAHUA B KaKOM-IHOO M3 3BEHbEB CHCTEMBI MHOrooOpa3Hbix
cBa3el ¥ B3aUMOAEHCTBHII, KOTOpas HasbiBaeTcs reorpaduyeckoii o6o-
JIOYKO# HallCH TMIaHeTBl.

Teorpaduueckas obonouka 3emau Bkio4aeT B cebs CUCTEMHO co-
CYLIECTBYIOLIME KOCHBIE reocdepsl, Takue kak autocdepa, ruapocdepa,
atMmocdepa. marautocdepa. Kochbic reocdepsl akTHBHO B3aMMOIEHCT-
BYIOT ¢ 6uocdepoii 1 Hoocdepoit. Kaxiaas us reocdep oueHb cioxHa
M3Yy4aceTCs Pa3HLIMU HAyKaMH.

O;1Hax0 KOH(UIMKTBI 4eTOBCUECTBA C MPUPOAOH 06OCTpsIOTCA, W
yY€eHBIM BCCI'O MHpa CTAHOBHMTCS SICHO, 4TO npobsieMa B3aHMONOHHMA-
HHSl YEeJIOBCKA W IIPHPOJIbI HE MOKET OblTb peuscHa 6e3 pasBUTHS CAUHOM
Hayku o 3emic, OpraHH4HO OObEAMHSIOWEH reorpaduio, reonoruio,
reoU3nKy, FeOXHMHIO, TIJIAHETOJIOTHIO W JKOJNOTHIO. Y 3TOM HayKu yxe
B koHue XIX B. rnosBujioch Haseanue — yeoHomus. OTpacnenble HaykH
YCNEWHO OCYUIECTBASIOT aHAJIMTHYCCKHE MCCNE/IOBAHHS NOACHCTEM
reorpaguueckoi o6onoukn 3eman. O6LEKTOM HCCAEN0BAHUS FEOHOMUH
SBJSCTCS YCTAHOBJICHME MEPAPXHH MOACHCTEM M COOTHOLUCHUHN MEXIy
HUMH, GOPMUPYIOLHX T100ILHOE IKOJIOrHYECKOEe PaBHOBECHE.

I'mobGanbHoe 3KOJIOrHYECKOE paBHOBECHE, KaK MOKa3biBalOT COBpe-
MEHHbIC WCCIICIOBaHKS, ABIAETCA AWHAMUUCCKMM W, BO3MOXHO, YK€
HapyleHo. DTO NPOSBAAETCA KaK B MCANCHHbIX W MaJlO3aMETHBIX H3Me-
HEHHUAX COCTOSHUSA OTACHAbHBIX TOACUCTEM reorpaduucckoii 060moukH
3eMNM, TaK W B YBEJMUYEHHH YACTOTbl CTUXMHHBIX OEICTBHH, KOTOpbIE
BO3HMKAIOT B pe3ynbTaTe aHOMAaHi pexuMa GYHKUHOHHPOBaHHA 1100
BHYTPH OTAEJIbHbIX M3 yKa3aHHbIX MOACHCTEM, THOO0 Ha rpaHMUAX MEX-
Ly HEKOTOPbIMH U3 HUX. 3TH aHOMaNUHU SABISIOTCA ONMACHBIMH SABNEHUS-
MH 1ipuposbl [1].

M3yyas cTuxuiiHble GeJICTBUSA, Heib3s M36EkKaTb U HM3YYEHHS OT-
JeTbHbIX ONMACHBLIX ABIEHUH MPHUPOAbL. Y YHUTATENA MOTYT BOSHUKHYTb
BONPOCH: MOYEMY JM33aCTOJIOTHIO CAEAYET CYMTATh CAMOCTOATENhHBIM
paznenom reoHoMuu? [louyemy HENb3s OTPAHMUUTLCS AHANMTHUECKHM

H3YUYCHHEM KaX/I0ro ONnacHoOro sIBJIEHUS 11IpUPO/ibl B paMKax ()Tpacnesoﬁ
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HaykH, KOTOpas AETaJbHO XapaKTEPH3YET MOACHCTEMY reorpadHyeckoit
000JI0YKH, OTBETCTBEHHYHO 32 BOSHUKHOBEHUE TAKOTO ABJICHHSA?

OTBET Ha 3TO MOXHO AaTb, UHTHPYS YIIOMSHYTYIO B MPEIHCIOBHU
kuury H.B. [e6anuna [2]: "O xaracTpode Ml FOBOPHM TOrAa, KOrJa B
pesyabTaTe HeGIaronpHSTHLIX NPHPOIHBIX OOCTOATENLCTB IKCTPEMAlb-
Has reouU3uyecKas CUTyauust OKa3bIBACTCA CHOCOOHOM NIPUYMHHUTL HaM
6onbwioit yumep6. ... CnocoOHOCTs NPHUYHHATDL Yieph TpebyeT, 4ToOH
CYLIECTBOBAN KAKOH-TO MAaTEPHaNbHBIA HCTOYHHK pa3pylIEHH, Mopa-
xawlui dakTop. ... [0BOPS 0 pa3pyIHTENLHON CNOCOOHOCTH NIPUPOA-
HBIX KaTacTpod, HaM NpexJe BCEro XOTeJoCh Obl HMETh EAUHYIO LKAy
IUls cpaBHEeHHMs KaracTpod Mexay coboi". W ewe: "CerogHs HaM He
BCETAA YOAeTCs C YBEPEHHOCTBIO NpeACKa3aTh KOHKPETHOE CTHXMHHOE
Oencteue. Ho MBI MOXeM ¥ JOJDKHBI 3arofs NMpeaBuAeTh oOwIHit HTOr
BCEX NPHPOIHBIX KATACTPO(d Ha HOCTATOUHO JIMTEIIBHEIH CPOK".

Wrak, nu3acTosorus OPHUEHTHPYETCS Ha HM3y4YEeHHE CIIOCOOHOCTH
OIacHbIX ABNEHHH NpUPOABI NPHYHHATD yilepO, B nepBylo ouepenb, de-
JIOBEKY M COUHMYMaM H, KOHEUHO, BCeH COBOKYITHOCTH BaXXHbIX AJIA KO-
JIOTHYECKOT'O PaBHOBECHUS XapAKTEPHCTHK. Be3yciioBHO, LENbIO NU3aCTO-
JIOTHYECKHX HCCNENOBAHWH SABAAETCS OLlEHKA MOTEHUMANbHOH OMacHO-
CTU CTMXHiTHbIX OEACTBUH B OTAENBHBIX PErHOHAX M NMPOTHO3 BO3MOX-
Horo ymepba.

MMeHHO ¢ 3TMX HO3MUHMHA CTAHOBHTCS [OHATHO, KaK BaXXHO MMEHHO
METEeOopoNIoraM M3y4aTh 3TH BONPOChl. Benp MeTeoposiornyeckas ceTh Ha-
Onrofenuit, cobopa MHAQOPMALUM U NPOTHO3a MOrOAbl ABJIAETC B HACTOSA-
1iee BpeMs OCHOBOH NPOrHO3UPOBAHHSA OOJIbILEH YaCTH OMAaCHbIX SBIEHUH
npupoAsl. MeToJoNnorHs METEOPOJIOTHYECKMX MPOrHO30B OXBAaTHIBAeT
NPaKTHYECKU BCE aCMEKThl TEOPHH HAYYHOTO NPOrHO3UPOBaHHUS.

Mereoponoruyeckye Kaapsl OATOTOBIIEHBI Ui ONEPaTUBHOro 06-
CIYXXMBaHUA BceX cdep IKOHOMHMKH HHopMauued O BOSHHKHOBEHWH
KPUTHYECKHX CUTyauui B npupoge. OIHAKO KPYro3op CTYAEHTOB THI-
POMETEOPOJIOrHYECKOT0 NMPOdUIIA OKa3bIBaeTCA Y30K, KOT/la UM NPHXO-
JUTCS CTANKHBATHCSA C ONACHBIMH ABIECHHSAMY NPUPOLLI, BOSHHKAIOLIHMH
BHE NPUBBIYHBIX MM reocdep. Hanpumep, CTYHZEHTHI-METEOPOJIOTH He-
JIOCTaTOYHO OCBEAOMJIEHBI JaXke O Kilaccuukaluyd HaBOIHEHHH H CO-
BCEM MaJIO 3HAIOT O 3€MJIETPACECHHSX.

B HacTosLieM H3RaHMU CleaHa MOMbITKA, XOTA Obl YaCTHYHO, JIHK-
BUAMPOBATh 3TOT npoben. ABTOp, SABAAACH MPOPECCHOHANTLHBIM METEO-
POJIOTOM, NONBITANCH BBIAENHTH OOIIME 4YepThl, NPHUCYLIHE DPa3HBIM
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ONACHBIM ABJIEHHSM NPHUPOAKI, ABJSIOIIKMCS HOCUTENSMHU OfTACHBIX CTH-
XHHHBIX GencTBHH U OOBEKTaMH 1Nt HAOAIONEHUS M MPOTHO3UPOBAHHS
BO3MOXHOTO yuwiepba OT CTHXHIHbIX OeACTBHH B pa3HbIX paiOHaX Kak
OCBELIEHHBbIX, TAK M HE OCBELICHHbIX AaHHbIMH. Takoi noaxon O6ml1
CBOWCTBEHEH METOMOJIONHMH METEOPOJOTHYECKOTO NMPOTHO3HPOBAHHS OT
MOMEHTa 3apOXKACHHA, H MOXHO HaJeATbCs, YTO OH OyZACT Noje3eH U B
JH3aCTOJIOTHUYECKUX 3aJ1ayax.



NPUPOOA CTUXWUNHbIX BEACTBUNA

1. OMNACHbDIE SIBJIEHWA NPUPOALI
W BE3OMNACHOCTDb YENTOBEKA

B xouue XX B. yenoBe4eCTBO BMOJHE OCO3HANO YS3BUMOCTb OHKY-
MEHBI — MHpa cBoero oOouTanus. [ToHATHIM OKa3anoch M TO, 4To Gesomnac-
HOCTb YCTIOBUH MPOXXKHBAHHA SBJACTCS BaKHEHLIMM M3 NpaB uenOBEKa.
Cnoxusuiniics yposenb 6€30MacHOCTH YCIOBHH NPOXXUBAHUS XapaKTepH-
3yeTcsa HATHYHEM MEUIEHHO HApacTaIOIIMX HETaTHBHBIX NPOLIECCOB (KO-
JIOTHYECKUX U COLIMAJIbHBIX ), CNOCOOHBIX CO BPEMEHEM MPHBECTH K B3pPbl-
BaM, a TaKXXe YBEJIHYCHHCM PHCKA BO3HUKHOBEHHS BO3MOXKHBIX KaTacT-
pod (NPUPOAHBIX M TEXHOTEHHBIX). YKa3aHHbIE IMPOLECCH NPOABIAIOT
B3aHMO3aBUCHMOCTb. CouuanbHble (aKTOphl MOI'YT BECTH K HEFaTHBHBIM
M3MEHEHUAM IKOJIOTHYECKOTr0 COCTOSHUS, KOTOpBIE, B CBOKO O4epe/b, MO-
I'yT MPOBOLMPOBATh KaTacTpo(dbl KaK NPUPOLHOrO, TAK U TEXHOrEHHOTrO
NPOUCXOKACHUA. A KaTacTpodbl MOTYT NPHHHMATh MAcIUTabbl CTUXMH-
HbIX 6€JCTBHH U BBI3BIBATb MOLIHbIC COLMAbHBIC B3PhIBbI.

1.1. Yenoseuecneo u npupoonsle kamacmpogol

Jns ueneh BolpaboTky pewieHuH no npobnemMaM 6e30MacHOCTH, 1S
IUIaHHPOBAHHUA paclpefiesieHusi PECYPCOB UIAHETHI B LENAX Npeiynpex-
JeHUs WIH JIMKBUOAUMHU TOCHEACTBHH MpPOSBIEHHS HEraTHBHLIX siBJlE-
HMH B pa3BUTHH HOOC(epsl HEOOXOAUM aHAIU3 NPHYHUH, ONIPEACSIOLIHX
puck karactpod. Tak nosBunach NOTpeGHOCTH B M3yueHUH mpodnem
pucka xatactpod pasHoro macwitaba BCeMM HayKaMHu, B TOM uucie W
€CTECTBEHHBIMH, K KOTOPBIM NPHHAJYIEKAT U METEOPONOTHUS, H THAPOJIO-
I'Msl, ¥ OKEAHOJOTHSL.

Kak TonbKO MpaBuTENHCTBA, OOILECTBEHHOCTh M YU€HbIE 0OpaTHIH
BHMMaHHE Ha nMpobreMy >XM3HHM B YCIOBHSAX BO3MOXXHOCTH KaTacTpod,
TniepBble )K€ MCCIENOBAaHHUS NMPHUBENH K TPYLHO UHTEPNPCTHPYEMbIM Bbi-
Boaam. Kazanocs Obl, 10J1€3HO NPOIHO3HPOBATH BOSHHKHOBEHHE YIpo3bl
karactpodbl. OlHAaKO XXMTENH paiOHOB, I'ie BO3HHKAET OINACHOCTh, HE
TOPONATCA pearupoBaTh Ha IMOJYYEHHBIH NporHo3. Jlaxe 3Bakyaluio
HaceneHus OKa3blBaeTCs BO3MOXKHBIM MPOBECTH TOJBKO KOTAa pasMax
CTUXHHHBIX OCNCTBHH HE OCTAaBJAET MECTHBIM XXKUTENAM [APYrOro BbIXO-
na. Ilpuunna storo cyry6o ncuxosnoruyeckas — 0OA3Hb pacXHILEHHUS



OCTaBJIEHHOr0 MMYIliecTBa. TakuM 0Opa3oM, MONE3HOCTb NPOTHO3a CTa-
BUTCsI HEKOTOPBIMU CMIEUHAIHCTaMH MOJ1 COMHEHHE.

OnHUM H3 TPEaBapUTENbHBIX NPO(HIAKTHYECKHX MEPONPHUATHH
JUIS 3alUMThl OT OMACHbIX SBJIEHUH NPUPOAb! ABIAETCS CMEHA MECT IO-
CTOSIHHOI'O XHTenbCTBa. OpraHM30BaTh €0 OKa3blBaeTCd HEOObIYaHHO
TpYAHo. MHorue couuagbHO-TICUXONOTHYECKHE CBOHCTBA JIOJEN NpH-
BOJAT K TOMY, YTO OHM BO3BpallatoTcs " poaHoMy nenenuity"”. Hema-
JYIO pOJib MIpaeT U TO, YTO I0CHE KaTacTpodsl MPHPOAHLIC CBOHCTBA
MECTHOCTH, B YaCTHOCTH, NJIOAOPOJAHE NOYB, MOTYT cTaTh Jyyiue. Cre-
JlyeT TaK)Xe OTMETHTb, YTO HacEJICHUE OllaCHbIX PalioHOB Jaxke B pa3BU-
THIX CTPaHaX HCHOCTATOUHO HIMPOKO MCMOAb3YET CTPAXOBAHUC IS BO3-
MelleHHUs yuepba.

Hpyroc HanpaBieHue NpopHIaKTHYECKOH AEITCILHOCTH OTHOCHTCS
K cdepe NedTenbHOCTH NMPABUTENBCTB H CBOAMTCS K MPOBEJEHHIO XOPO-
rocTosiMX paboT MO CTPOUTENBCTBY 3aLIWTHBIX coopyxenuid. [lo-
CKOJBKY 3TH paboThbl NPUBOIAT K OMEPTBIEHHIO 3HAUMTENbHBIX KanuTa-
JIOB, YaCTHble WHBECTOPHI MMM HE HHTepecylTcs. [1ockonbky NonHOH
HAaIeXKHOCTH 3alUMTBI HHMKAKOC COOpPYXKEHHE HaTb HE MOXeT, 0cobo
CHJIbHbIE CTUXHHHbIE OEACTBHS I'yOsT M CaMM 3alLMTHBLIC COOPYXKCHHSL.
HenanexxHOCTb 3alUMTHBIX COOPYXEHUH 1OKa3bIBAET BCKO OCTPOTY MpoO-
ONneMbl BBDKHBAHMA uelloOBeYecTBa NOA HanopoM katactpod. Omnako
3TOT COLMANbHO-MONUTHYECKUH acNeKT AM3ACTONOIMH B 3TOM y4eOHOM
nocoOMH He paccMaTpUBaeTCs.

1.2. Onacnete agnenus npupoost, npupoonsie Kamacnmpogut,
cmuxuiinsle beocmeun. Tepmunonozua

INpucTynas kK usyueHuio npobieM BO3ACHCTBHA NMPUPOAHBIX KaTa-
cTtpod Ha 6e30MacHOCTh YEeNOBCYECTBA, HOJNE3HO YTOYHHUTH CMBICT HC-
NOb3yEMbIX TEPMHHOB. DTO MOXHO CAENaTh, UCIIOJb3YA TOJIKOBBIE CIO-
Bapu. Hanpumep, B cnosape B.M. Jans cioso "katacrpoda" onpenens-
eTca Kak "cnyyaid ruOesibHbIH, OENCTBCHHBIH, HECYacTbe, KPYLUEHHE
cyIbObl yenoseueckoil”. Ho MouTH Tak e MCTONKOBBIBAETCA W CJIOBO
"6ena". B coBpeMEHHOH NpaKTHKE OLUEHMBAHHMS, HAampHMeEp, JIETHBIX
NPOUCLIECTBUH MPOHCIIECTBUE CUMTAETCA KaTacTpodoi, ecau B ero pe-
3yabTare poru® xors Ont omguH uenosek. Cnoso "Geacrsue", no
B.U1. [danio, "6osee OTHOCHTCA K M3BECTHOMY CIIy4alo: Heypoxaii, no-
BaJbHble 60s¢3HY, Oypu, HaBoaHEeHHS...".



CnoBocoueTtanue "mpuponHas karactpoda" MCnojb3yercs, Koria
XOTAT NOAYEPKHYTh, YTO NIPHYHHON BO3HHKHOBEHHA KaTacTpOQbl ABJIA-
€TCa Kakoe-nubo TpupoaHoe sBieHue. s Toro uToObl MOXYEPKHYTh
Macirtab NpUpPOAHON KaTacTpodbl, YaCTO HCMOAL3YETCS TEPMHUH "CTH-
xuitnoe 6enctaue". Tlo B.M. Jamo: "CTUXHsSMH WHOIAA Ha3bIBAIOT OC-
HOBHbIE BELUECTBEHHbIE, HEXXHBbIE CHUJIIBI MPUPOJBI, MO APEBHUM — YETHI-
pe: 3eMis, BOAAa, BO3AYX M OroHb. CTHXMHM — COCTaBHBIE YaCTH YETO-
nu6o, B NpIMOM W HMHOCKa3aTebHOM CMbIciie".

He Bcskas katactpoda ¢ y4acTHEM NPHUPOAHBIX OOBEKTOB MOXKET
CuHTaThCA NpHpoaHOH. CpaBHMM TpM FMIIOTETHYECKHX BapHaHTa KaTa-
cTpod: rubenb nmaccaxxupoB aBTOMOOWIIS, Bpe3aBLUErocs B AEPEBO, T'H-
Oenb nmozmeit Ha OOpTY cyaAHa, CTONKHYBuUierocs ¢ aicbeprom, rubens
JKMII@Xa camoleTa, B KOTOPBIH nomnana MonHus. JIpy CpaBHEHHH 3THX
CUTYaLMii CTAHOBHUTCA MOHATHO, YTO POJIb MPUPOABI pPa3iM4Ha BO BCEX
ciyyasx. B nepsom cnyuae katactpods! morno 6vl ie 6b1Th, eciy Obi He
HeyflauyHoe yrnpasienue. Bo BTopoM ciyuae kaTtacTpodbl MOXHO OblIO
Ob1 n3bexxars npu 3a6naroBpeMeHHOM Npor€o3e onacHoctH. OpHaKo
TPETHH cay4al MOXXHO C YBCPEHHOCTbIO OTHECTH K 1IDMPOJHBIM KaTacT-
podaM, Tak KaK CKOpPOCTb NPUPOAHOTO BO3AEHCTBUSA TaK BENMKa, 4YTO
BO3MOXHOCTb YKJIOHHTBCS HCKIIIOYAETCH.

Takum oOpasom, npH H3Yy4YEeHUH NPHPOAHBIX Katacrtpod ciaeayer
pa3nK4aTh NPUPOAHYIO Cpely Kak MECTO, rlie MPOHCXOOHUT KatacTpoda,
KaK NPUpOIHbIH NIpoLEecC, KOTOPbIK NOPOXAAET CUTYAlUHIO, IPH KOTOPOH
BO3MOXHB! ONAaCHble BO3AEHCTBHS HA HEKOTOphle OOBLEKTHI, ¥, HAKOHEL,
KaK NpHpoAHble QaKTopsl, MPOM3BOAsLIME BO3AEHCTBHUS (yHap, BOCIIIA-
MEHEHHE, 3aTOMIEHHE) K ONpeleSOHE HX CHly (HHTEHCHBHOCTD).

CoBeplueHHO Mo-ApyroMy BOCIIPHHHMAETCs KaTacTpoda B TEXHHUKE.
UzyyaeTcs HaaexHOCTh 00BEKTa, MOJABEPraloIErocs BO3AECHCTBUIAM,
BO3MOXHOCTb NMepefayH BO3AEHCTBHA Ha aroJel, Kak-nubo CBA3aHHBIX C
OOBEKTOM, BO3MOXHOCTb YNpaBJIeHUsS OOBEKTOM B UEJIAX 3alUMTH! JilO-
neit. Hakoneu, 6onbluoe 3HaueHHE MMEET MOBEACHHE JIIOAEH BO BpeMs
onacHocTH. Peakuus nioneit 3aBUCHT OT YPOBHS MX 3KOHOMHYECKOTO
651arocoCTOSHNSA, COUMANLHOTO U MEIUKO-OHONOTHYECKOTO COCTOSHHSA.
OTH acnexTh! U3YYCHHS KaTacTpod OTHOCATCA K chepe OOLIECTBEHHBIX
HayK H MEIMLIMHBI,

[Ipexne yeM O4YEPTHTH KPYI BONPOCOB, KOTOPLIE H3yYaeT Takas Tex-
HUYECKas JIMCUMIUIMHA, Kak 0e30nacHOCTh xusHemesTensHocTH (BXK),
CIelyeT ONpeNeuTb €€ OCHOBHbIC NOHATHA. OOBEKTOM aHajiu3a ONacHo-
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cTel ABNAETCH CHCTeMa "4enoBCK — MalllMHa — OKpYy»xaiowas cpepa’, T.e.
CAMHBIA KOMIUIEKC, B KOTOPOM OOBCIMHEHbI M B3aUMOACHCTBYIOT TEXHH-
yeckue OOBEKTHI, JIOAM M OKpyxaiowas cpena [1]. OnacHocts MOXHO
ONpeNenuTh Kak ClIoCOOHOCTL CHCTEMbI MPUUMHMTEL ylieph cebe camoit u
BHEILIHEH NO OTHOWEHHIO K HEH OKpYXalolleH ec cpeae.

OnacHoCTh BO3HMKaET 1MpH QYHKLUHOHUPOBAHUU CHCTeMbl. Pexum
(YHKLUMOHHPOBaHHS CHCTEM MOXET ObIThb WITaTHLIM M HewTaTHLIM. He-
IUTATHBIA pEXHUM MOXXET BblpaxaTbcst B Buae UIl (upe3pblyalilbix 11po-
UCILECTBHIT), KOTOpbIE MOTYT MMETb XapakTep O0Tkaza paboTocnocoOHO-
CTH CHCTEMBI, MHLIMACHTA (OTKa3 1O BMHE OTIEpaTopa), HECYaCTHOrO CIIy-
yasg (Y1, mpyuBoasilicC K TOBPCKACHUIO OpraHu3Ma 4YeioBeKa) WM
katacTpodsl (UI1, mpHBOASILEE K YEIOBCUYECKMM KEPTBAM).

HeluraTHslit pexxuM MoxCT OBbITh CO31aH 110 HPHUYHHAM TEXHOTCHHOTO
WIH TIpUpoAHOIo xapaktepa. TexHorenHbsle UIl B gaHHOM Kypce He pac-
cmarpusatotces. OHM ABNAIOTCA TIPEAMETOM W3YUEHMS TAKUX AWUCLMIUIHH,
KaK "AHanu3 HaaexHocTH cucteM". OnHAKo B TekcTe TexHorensbie YI1
4acTo OYIyT MCrIONBL30BaTLCA B KAUYECTBC IPUMEPOB, IOCKONLKY MOCICACT-
BHSl 9TUX COOBITHH, KaK NPaBMJIO, OBIBAIOT XOPOLLO JIOKYMCHTUPOBAHEI.

Hewrathbifi pexxuM GyHKLHOHMPOBAHHMS CUCTEMBI, BbI3BAHHBIA Ha-
PYLICHHEM HOPMAbHOIO XOAa NPHPOAHBIX MPOUCCCOB, Ha3bIBAETCS
B bX npupoansim UIl, a B TOM ciyuac, €Ciay OHO COIIPOBOXKUAETCS 110-
TEpSAMH JIIOJICH, OHO Ha3biBaCTCA NMpUpoAHOH katacTpodoii. Ilpumepamu
TCXHOTCHHBIX KaTacTpod) SIBJIAIOTCA aBMALMOHHbIC KaTacTpodbl, CBA3AH-
HblE ¢ TCXHMYCCKHMM HEHCIIPABHOCTAMM HIIH ACATENbHOCTBIO moaeh. Te
e aBMALMOHHBIE KaTacTpo@bl, KOTOPBIC YACTO NPOUCXOAAT MO NPHUH-
HaM BO3NEHCTBUS HA JICTAaTEAbHBLIH anmnapart 1HOI'0AHBIX YCIOBHH, OTHO-
CATCA K NPUPOAHBIM KaTacTpodam.

[Mockonbky WTaTHOE (HYHKIIMOHHPOBAHHUC CHCTEM PAaCCUUTHIBACTCS
NPH UX MPOEKTHPOBAHUH 1A HOPMAJIbHLIC IIPUPOANbIE YCIOBUSA, TO CTa-
HOBHTCS MOHATHBIM, YTO NPUPOJHBIE KaTaCTPO(db! BOZHUKAIOT KaK CiICA-
CTBHUC CPBLIBOB HOPMALHOI'O X044 NPHPOIAHbIX HPOLECCOB. Takue CpbiBbl
NPUHMMAIOT (POPMY 3HAUMTEALHBIX OTKIOHEHMH XapaKTEPHUCTHK CO-
CTOSIHHUS HIPHPOIHOH cpedbl OT MUX CPeNHHX 3HAYEHUH — anoManuid. OTu
aHoManuy, no npeunoxenuio llebannna [2], MoxHO Ha3biBaTh IKCTpC-
MaJIbHBIMH FeO(U3HUECKHMY CHTYaIMsIMU. DKCTPEMaIbHbIC reodu3nde-
CKHE CHUTYAUMH BOZHUKAIOT KAXKAbIH MOA, HO TOJILKO U3PEAKa OHK JOCTH-
raloT ONacHbIX jUIA toaek cTtenenci passuTHs. OOLIYHO AN HAEHTUDH-
KaLMH UMEHHO TAKHX PENKHX aHOMAJILHBIX YCJIOBHI BY/IET HCII0JIb30BaAH
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Oonee pacnpoCcTpaHEHHbIH CpeAH METEOPOSIOrOB, THAPOJIOrOB H OKEaHo-
JIOTOB TEPMUH "ONacHbIE SBNEHUS MPHPOABI".

Ecnu nocneactsus YIl cka3biBalOTCs Ha COCTOSHUHM BHELIHEH 110
OTHOUIEHUIO K CHCTEME OKpY)KaloIieH cpe/lbl, TO YMECTHO CYHTATh, YTO
HMeeT MeCTo CTuxuitHoe GeacrBue. IlpuMepamMH CTHXHHHBIX O€ACTBHH
SABJAIOTCS Pa3NuBbl HeDTH, BOSHUKAIOLLME BCIEACTBHE aBAPHH TAHKEPOB
WM rasonposonoB. K HUM ke MOXXHO OTHECTH JIECHBIE WM CTEIHbIE
AIOXXapbl, BOSHHKAIOIIME BCICACTBHE MOXKAPOB Ha TEXHOTEHHBIX 00bEK-
Tax WIM NPOCTO MO YeEJOBEYECKOH HEOCTOpOXHOCTH. MacwTtabbl CTH-
XUHHBIX OeacTBUH OBIBAIOT PasHBIMH, M NIPAKTHKA HCIOJIb30BAHHS 3TOTO
TepMuHa B Poccum nokaspiBaer, 4To CTHXHiiHblE OeNCTBHSA, HE OoMnbLuHeE
o pa3sMepy MaTepHalbHOro yiuepba ¥ He NpHUBEALIHE K YEIOBEUECKUM
XEPTBAM, Ha3biBAIOT Ype3BbIYaiHBIMU cuTyaunamu (YC).

CxeMaTH4ecKH COCTaBJSIOIIME YCNOBUH BO3HHUKHOBEHMS IPHPOA-
HbIX KaTacTpod U CTUXHHAHBIX OeACTBHH N300paxKeHsl Ha puc. 1.

( Npupoanas xatacTpoda ]
1
L I 1
Nopaxawiuue GaxTopsl HeGnaronpuathoie Hewratnan cutyaumun
YCNOBHA 8 panore 8 cucTeme UMC
[ parpywnTencran cuna Mo l—

3XOHOMNNECKIUE YCNOBUR ]

r Onacksie ABNeIMA NPUPOAH I NanAWadTHO-KMMMBTRUECKNE ycnoegl
3xonoruueckue ycnosua J

TeodHINECKan uHTencnenocTs OAN
Counanuho-nonuTHecKme ycnosud

Nopoxgaowme OAN
NPHPOAHLIE NPOLIECTHI

Puc. 1. Cxema $HakTOpOB, B3aHMOACHCTBHE KOTOPBIX NOPOXKAAET NPHPOAHYIO
katactpody. Brinesnens: $pakTopsl, n3yyaemblie B 3ToM yueOHOM TOCOOHH

Bknan ecTecTBEHHBIX HayK B HM3yYEHHE KaTacTpod COCTOMT, BO-
IepBbIX, B YINYOIEHHOM H3YYE€HHH COCTOSHMS NPUPOJHON Cpelbl B reo-
rpaduueckoM palioHe — 3THM 3aHHMAETCS JKOJNOTHS, BO-BTOPLIX, B yCTa-
HOBJICHHM MEXaHW3MOB BO3HUKHOBEHMS ONACHbIX SABJICHUIl NpPHpPO.IbI
(O4IIT) nns ux MPOrHO3a — 3TUM 3aHMMAKOTCS COOTBETCTBYIOLIKE OTpac-
1M reodu3nKH, B-TPETBHX, B OUEHKE BO3MOXHbIX HEraTUBHbIX 3P (HeKToB
atux OSII1 ¥ MX BAMAHMA HA COCTOSIHYE IKOHOMHKH PacCMaTpUBaEeMOro
reorpadMyeckoro perHoHa — 3To, BEPOATHO, SBAAETCS NPEAMETOM OH3a-
crojoruy. IlpeaMeTnas o6nacTb AM3aCTONOrMM NOKa3aHa B BUAE CXEMbI
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Ha puc. 1. Ha Helf npuBenens Bce ocHOBHEIE QAKTOPLI, CIOCOOGCTBYIO-
1He 0Opa3oBaHMIO MPUPOAHOH KaTacTpodsl MK CTUXHMIHOTO GeacTBus,
M BBIJENIEHB! T€ U3 HUX, KOTOpbIE 3aTPOHYTh! B 3TOH KHUTE.

W3 cka3aHHOro Bbilie MOHATHO, YTo npuponssie Y u katactpoodsl,
kak 1 YC, n cTuxuiiHbie 6eCTBHA, UMEIOT MECTO TOJIbKO IIPH BO3HHK-
HoseHuu onacHeiX ABneuuit npupoasl (OSII). Tak xak nocnenHue sB-
ASIOTCS aHOMANHUAMH, TO JUIS OMMCAHMA HacTOTbl UX BO3HHMKHOBEHHS
yO00OHO NMONL30BATHLCA TEPMUHAMH TEOPHH BeposTHOCTH. C 3THM cBs3a-
HO BBEACHME MOHATHA "pUCK”. PHCK B IUIMPOKOM CMBIC/IE — 3TO BEpPOSAT-
HOCTh TNOABEPrHYTHCS OnacHocTH. ONacHOCTh MOXKET 3aKJII04aThCsl B
(H3U4EeCKOM NOBPEXAEHUH, B PHHAHCOBOM HIJIM 3KOHOMHYECKOM IpO-
Urpbllle WM B Apyroi dopMe npuunHenus Bpena [1]. Puck B y3kom
CMBICJIE ONpEHENSCTCA KaK BEPOATHOCTh HEONAronpUATHOrO HCXO0.a.
PaccMoTpentio BONPOCOB OLIEHKM PHCKa NPHPOAHBIX KaTactpod no-
CBSILLIEHB! CIEHHANbHBIE Pa3ieNbl 3TOI'0 yueOHOro nocobus.

BbISCHHB CMBICT TEPMHHOB, ONHUCHLIBAIOLIMX SBJEHHA, H3OpaHHbIe
U M3YUEHMsl, MOKHO MOHSATb, YeM KPYr BOMPOCOB, U3Y4aeMbIX B I'CO-
du3nyeckod OHM3aCTONIOTHH, OTNMYACTCS OT Kpyra Bompocos BX. 3ro,
BO-MEPBbIX, aCMEKThl OLEHKH ONACHOCTH SBIEHMH NpUpPOLbI, @ BO-
BTOpPbIX, annapaTr i NPOTHO3UPOBaHHMA PUCKA MX BO3HHWKHOBEHHS H
OLIeHKH MaciuTaba BO3MOXHBIX noTeps. HeTpyiHO NOHATB, noueMy BO3-
HHKJIa HEOOXOMHMOCTh BBIACIEHHS JTHUX BOIPOCOB B CaMOCTOATENbHYIO
obnactb Hayku. JIeno B TOM, YTO onacHble SBAECHUS NPHPOAB! APOUCXO-
ST BO Bcex reocdepax ¥ M3yuyarOTCs CaMOCTOSTENbHBIMH 001acTAMM
reopusnxu. Kaxnas u3 3Tux obnactedt umeeT coOCTBEHHbIH (uU3HMKO-
MaTeMaTHYECKMH annapaT M TaxK CJIOXKHA, YTO CNCLHANKCThl 3 Pa3HbIX
obnacreit He B COCTOSHMM YCJCAMTb 3a BCEMH MOCTHXEHHAMM Naxe
CBOMX KoJjier. B To e BpeMs 0COOEHHO TAKENbie YCIOBHS [Uisl MU3HE-
AeATeIbHOCTH JIOAEH CO3AAI0TCS BCIleACTBHE KOMOWHALHH HECKOAbKUX
OAT1 B onHOM MecCTe M OAHOBPEMEHHO MNH NOCIEAOBATENBHO. JTO 03-
Hayaer, YTo "... Hy»XKHa HOBAas €CTCCTBEHHOHAy4YHasd AWCUMIUIMHA, KOTO-
pasi, ONMpasch Ha NOCTHXEHHs BCEI'O KOMIUIEKCA Hayk o 3emie, Oyner
pa3pabaTeiBaTh METOAOJNIOTHIO. .. U CBOEBPEMEHHOTO MPEAYNPEXAEHUs
J1ofeH, TMPOXHUBAIOIUKMX B Pa3HbiX pErdoHax, o rposswmx um OSAIl u
BO3MOXHBIX MacmiTabax 6eacteuit. B ponu koopuuHatopa nofkHa Bbl-
CTYNHTb AM3aCTOJIOIUS.
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2. KOINYECTBEHHASA OLIEHKA MACLUTABA KATACTPO®

HUccnenys paspywiuTenbHbie CHIIbI OMACHBIX SBJIEHHH NPHUPONBI
(O4IT), BaxxHO MMETH EAMHYIO LWKATY [UIS H3MEPEHHS pasMepoB NPHPOI-
HBIX KaTacTpod WM CTMXMHHbIX OeACTBHH. 3TO MO3BONWIO ObI CPaBHH-
BATh CTENEHb OMACHOCTH OXXHAAEMbIX B paccMaTpHBaemoM paiione OII,
YTO HEOOXONMMO LISl NNAHUPOBAHHMSA 3AILMTHBIX MEPONPHATHH HIIM Mac-
wTaboB HEOOXOAUMON MOMOIUM MOCTPaAaBILMM. M3BECTHbI CilyyaH, Kora
ryMaHWTapHas NOMOLIb, HAUEIEHHAas Ha KOMIICHCALUHUIO TOCAEICTBHIH
CTHXMHHOrO OeCTBUSA, HO NPONOMKABLIAACS CIMILIKOM JONroe Bpems,
NIPHBOZMAA K NOAPBLIBY 3KOHOMMKH C1ab0 pa3sBHUTHIX CTPaH.

2.1. H3mepenue macwrmaba npupoonsix kamacmpog

K coxanenuro, eannoit mikansl as cpaesenns UIT Bo Bcem mupe
noka He cyuiectyeT. O6bIMHO st onpeaenekus pamepa UlIl nenons-
3yeTcs aBa NOKA3aTeAs: YKCIIO JIETANIbHBIX HCXOMOB 3a KaracTpody (060-
3HayuM ero yepe3 C; enunnua usmepenus — JIM), a Takxe pa3mep mate-
puanbHoOro yuepba 3a karactpody, o6o3nauum ero yepcs M (eannunua
usmepenus — MnH. aon. CUIA). 3T nokasatend MMeEIOT pasiIHYHYIO
Pa3MepHOCTb, YTO 3aTpyAHseT cpaBHeHue Macwrtabos YIl. Yrobe u3be-
XKaTb 3TOro, MOXHO, Kak npeanoxun Ille6aiuH, Bocnons3oBaTbcs MH-
nekcamu. C MareMaTu4eckoi TOYKH 3peHHs, pa3Mep KatacTpod cienyer
CYMTATh BEKTOPHOH BEJIMYMHOM, TaK Kak BeauuyuHbl C u M spnsiorcs
HE3aBHCHMbIMH.

KoMnoHeHTsl BekTopa YAOOHO M3MEpATb B €AHHOH CUCTEME €OH-
HuL. YTOOBI NONYYHUTE €e, CIIENYET YHCIO NETANbHbIX HCXOA0B BO BPEMA
KaTacTpodsl ¥ MaTepHabHbIE MIOTEPH BbIPA3HTh B IKOHOMHUECKOH Me-
pe. DTO MOXHO CAeNaTh, CUMTAs, YTO OJHH YEJIOBEK EXErOJHO NPOH3BO-
JUT MaTEepUaIbHbIX LEHHOCTEH Ha CyMMY IIOOalbHOrO BanoBOro npo-
JyKTa Ha Aywy HaceneHHs. 3a 6Ga3sHCHbI NEpHOA NMpPUMEM CEpeaHHY
80-x rr. XX B., Koraa 3HayeHHe rnobajbHOrO BaJIOBOrO NpPOAYKTa Ha
Jyly HaceneHMs cocrasnsno npumepso 5500 non. (Ilepexon x mobomy
IpYroMy HEpHOLY HECJIOXHO NPOHM3BECTH, BOCMONb30BABLIMCH KAKUM-
an6o HHIAEKCOM LEH, HanpuMep, UECHOH YHLKH 30J10Ta.)

Bennunny mMatepuansipix norepb (K), KOTOphie NoHeceT 061uecTBO
OT rHbenn ONHOro 4enoBeKka, MOXHO MONYYMTb, YMHOXHB 3HauyeHHE
rno6ansHOro BajoBOro NpoAykTa Ha Aylly HaceneHHs B BbIOPaHHbIHA roa
(manee B3aT 1984 r.) Ha CpeaHIOIO NPONOJKHTENBLHOCTD TPYIOBOM XKH3-
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nu. [TockonbKy 3Ta nocneaHss BENWYMHA B 3HAUYHTEJILHOH CTENEHH AB-
nsercs abcTpakuMei, ec 3HayeHHWEe MOXHO OUEHHUTb, Pa3leMB Xapak-
TEPHYIO BEJMYKHY MaTepualbHbIX MOTEPh Ha OAHOTO 1IOTHOUIETO B KOH-
KpeTHoit ctpaHe (B 6asucHbli nepuoa B CIIA 3Ta BejiMuMHa COCTaBnsNa
850 000 non.) Ha BeJIHYMHY HAUHMOHANbLHOIO BAaJIOBOIO MPOAYKTA Ha 1y-
wy HaceneHus B 3To# ctpaHe (B CUIA B 3TOT nepuol oHa cocraBisnia
npumepto 18 300 noxn.). Ilo 3THM yucnam ycnaoBHas CpEAHss NMPOAOII-
KUTCJIbHOCTh TpyaoBo# xu3uu CHIA cocrasur 46 sier. Ilpunsas 3o
YUCNO 32 OCHOBY, JIETKO OTPECIIHTh, YTO MAaTCPHAIBLHBIC MOTEPH Yeso-
BeyecTBa npu rubenu oaHoro uenoBeka K COCTaBNAIOT NPHUMEPHO
253 Thic. noa. Ha ouxoro norubwero (0,253 mMax. aon.).

MOXHO 11OYYHTH €IUHYIO OUEHKY IOTEph B BUJAE MOLYNA BEKTOPa
{C, M}, xoTopblii Bblyncasercs no GpopmyJe

Sperr = [(KCY? + MP]2. .1

Opnnako, kak OyaeT BMAHO M3 JanbHEHILEro, NpHMCHEHHE BEKTOD-
HOJ OLIEHKM HEYROOHO, TaK KaK He [O3BONSET BBIABUTh B aJAMTHBHOH
dopme Bce (BAaKTOPb], BHUAIOIIME HA BEJHYMHY BO3ZMOXHBLIX I10TEDb.
YuutbiBas, 4To BeAHuuHbl C U M no cMeicny He MoryT ObiTh OTpHLA-
TENBHBIMK W M3MEHSIOTCS B OrPAHHYEHHOM JMana3oHe 3HaYeHHH, MOX-
HO BMECTO MOJYJIsl BEKTOpPA NOTEPSH BBECTH CKANAPHYIO BEJIMUHHY, KOTO-
pas B nanbHeliliem Oy/leT MMEHOBATLCS TPHUBEACHHBIMH NOTEPAMH (S).
Ona paccuutbiBacrcs 110 Gopmylie

S=KC+M, (2.2)

B KOTOpO# MacwTabublii k03 HILIMEHT NpUBEACHUS YHCAa NOTHoIwuX —
K — umeer pasmephocTh MAH. Ron./JIM v npu BHIOpaHHBIX 3HaYEeHUSX
paBeH 0,253. CpaBHeHHe BBEIACHHBIX BEANYUH S U Sy OYOET caenaHo
HHKE.

BBuay TOro, u4ro 3HaueHHs NPHBCACHHBIX NMOTEPb S M3MEHAIOTCA B
IIMPOKOM AHMarna3oHe, ynoOHO OT CaMoii BEIMYMHBI NEPEHTH K e JAeCATHY-
HoMy norapudmy. IlpH 3TOM NPUXOAMTCS 1IPHBOAUTDH JIorapHBMHUPYEMYIO
BEJMUYMHY K Oe3pasMcpHOMY BMAY, VI 4ero cieayeT BbIGpaTh ypoBeHb
NOTeph, KOTOPbIA MOXHO MPUHATH 3a penep. [pejicrasisercs, yto Haubo-
niec U3BECTHOW M HABCETiad 3alevyaT/ICHHON B IaMATH JIOCH ABJIAETCA TH-
6enp "TuraHuka". Jta kartactpoda, B KOTOPOH 3a HECKOILKO YacoB NOrub-
10 1500 yenosex, HaCTOJILKO MOTPsAcAa OOIIECTBO, YTO O pa3MEpe MaTepH-
abHOro ywepba B npecce TOrO BPEMEHHM TOUTH He ObLIO YIIOMHHAHWH.
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[TosToMy 3a €aMHHMLY NpHBEJIEHHBIX TOTEPb NPHMEM 3HaudeHHC Sp, MOJy-
yaroweecs 1o Gopmyse (2.1) npu Co= 1500 u M = 0. 3nauenue 310# BEIU-
YHHBI COCTABNAET NPH MIPUHATHIX Npeanonaokenusx 380 MiH. noi.

Ha ocHoBaHHMM yKa3aHHOTO Bblll€ B Ka4E€CTBE MHIEKCA BEIMYMHBI
APHBENCHHBIX MOTEPS NPU KaTtacTpodax H CTHXHIHBIX OencTBHAX OyneT
HCIonb30BaHa BesiuyMHa IS, paccuntpiBaemas no Gopmyne

IS = 1g[C/Co + MI(KCy)] = 1g(C/1500 + M/380). (2.3)

C noMolpi0 BBEJEHHOIO MHAEKCa MOXHO NMPOU3BECTH CPaBHHTEIb-
Hble OLIEHKY Haubonee u3BeCTHhIX kaTacTpod. B tabn. | nomewieHs! Hau-
Honee KpynHble KaTacTpodbl N0 AaHHBIM paboThl [3], KOTOpHIE JOTOMHE-
HbI PaCYETOM HHJIEKCA NMPUBEACHHBLIX NOTEPh M YNOPANOYEHHI M0 BO3pac-
TaHHIo 3TOro MHAekca. B 310 sxe Tabnuie NpuBeNcHB! 3HAYEHHS MOIYJIs
M apryMeHTa BekTOpHbiX notepb {C, M} a1 cpaBHeHMs C BENMYHMHOMH
NPUBEIEHHBIX NTOTEPb K HEKOTOPBIX BBIBOJAOB.

Tabn. 1 peMOHCTpUpYET MONiE3HbIE CBOMCTBA MHAEKCa M3OPaHHOrO
METOJa MHAEKCaUMH. Bo-nepBbIX, MOXXHO YOEAMTHLCS, YTO NEPEXOA OT
MOAYNS. BEKTOPHOH OUEHKH Sper K CKANAPDHOH OUEHKE S HE MCKaxaeT
NopsAKa pacloNOXXeHHs KaTacTpod NO BENHYHHE BLIOPAHHOIO KpHTE-
pus. Jleno B TOM, 4TO Mexay 00eMMy BETMYHHAMHU CyIECTBYET CHbHas
KOppENSAUHMOHHas 3aBHCUMOCTB (R’ = 0,998), T.c. OHH BIIOJIHC B3aHMO3a-
MéeHsgeMbl. VIcrnionb3oBaHWe TNPUBEACHHBIX NMOTEPh OTKPBLIBAECT ILIHPOKHE
BO3MOXXHOCTH 1JIS NOCTAHOBKM 3aJlay ONTHMAJbHOrO IJIAHHPOBAaHHUS H
YNpaBIEHUA B YCIOBUSX PUCKA KATaCTPOP.

Bo-BTOpBIX, apryMEHT BEKTOPHOH OUEHKH MOXHO B 3THX YCJIOBHAX
pacCyUuTHIBaTh O€3 NMOTEPH KOPPEKTHOCTH OHEHKH. JTa BEeJIMYHHA, NpH-
BeJieHHas B Tabn. |, nossonseT auddepeHuMpoBaTh KaTacTpodsl N0 Xa-
paktepy npeobnapmaommux noreps. Hanpumep, noxapsl B CLUA mim
B3peIB YepHOoObUTbCKOH ADC He CONPOBOXKIANHCH 3aMETHBIMH JTFOICKH-
MH notepsMu. Hanpotus, HaBonHeHus B Kurtae unu banrmagzem npu
OTPOMHBIX JIOACKKX MOTepAX HAHECHH CYLLECTBEHHO MEHLIUIWH MaTepH-
aleHbld yiep6. Jis oTpaxKeHHsa 3THX XapakTepHUCTHK kaTtacTpod) ynobed
napamerp Atg(M/C). Ecau ero Belpaxarh B yrJIOBbIX I'pafycax, TO MOXHO
YCIIOBHTBCS, YTO TpH 3Ha4YEHHMSX MeHbule MnM paBHeix 30 karacrpoda
HAHOCHT YJap MO HACENCHHIO, a NPH 3Ha4YeHUsX Gosblie Wik paBHbIX 60
karacTpoda rnaBHbiM 00pa3OM BHIDA3HTCA B MaTepHAJIbHOM yluepoe.
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HanGoJee kpynuble kaTacTpodsi 3a neproa 1976-1995 rr.

Tabauya 1

Jloxoa Ha M, Atg
Mecro | Karactpoda Ion luen. | CJIM| wmH. | Spa |(MIO)] S IS
B roiu 1os. pai
1 2 3 4 5 6 7 8 9 10
Yunu | 3emnerpacenne | 1985 1500 200 | 1200 | 1201 | 80 1§ 1250 10,52
WUtanus Heds 1989 | 12932 0 1300 | 1300 | 90 | 1300 (0,53
(TpyGonpoBon)
banrna- | Haeommenne | 1988 153 2000 | 1000 | 1121 | 30 1510 | 0,6
aem
Uranus 3acyxa 1989 | 12932 0 1500 | 1500 | 90 | 1500 | 0.6
ARrnus ILiTopma 1990 | 11370 140 [ 1500 | 1500 | 80 [ 1540 |0,61
Wpan | Hasoanenne | 1986 4150 424 | 1560 | 1564 [ 70 | 1670 {064
CanbBpa- | 3emnerpscennc | 1986 800 1000 | 1500 | 1521 | 60 | 1750 |0,66
A0,
ﬂaxi— Hasoasenne | 1992 343 3000 | 1000 | 1255 | 20 1760 0,67
CTaH
banrna- | Hasoauenue | 1987 153 1600 | 1600 | 1650 | SO | 2000 |0,72
aei
Benrpus 3acyxa 1989 6200 0 2000 | 2000 { 90 | 2000 {0,72
CliA Vparan 1979 § 18309 | 1400 | 2000 | 2031 | 60 | 2350 |0,79
Kanana 3acyxa 1984 15744 0 2500 | 2500 [ 90 | 2500 (0,82
10ro- | 3emnerpacerme | 1979 2223 131 | 2700 } 2700 | 90 | 2730 }0,86
cnasns
Amkup | 3emnerpsicenre | 1980 | 3230 | 2590 | 3000 | 3071 | 50 | 3660 {098
Wrasns | 3emnerpacenye | 1976 | 12932 978 | 3600 | 3608 | 70 | 3850 | 1,01
Mexcen- | 3emnerpscenne | 1985 1612 | 7000 | 4000 | 4375 | 30 | 5770 (1,18
Ka
I'sare- | 3emnerpsicenne | 1976 894 22776 1100 ; 5866 | 0O 6860 [1.26
Mana
CUIA | Hedny (Tankep)| 1989 | 18309 0 7000 | 7000 | 90 | 7000 |1,27
CWJA | 3emnerpscente | 1989 | 18309 61 | 7000 | 7000 | 90 | 7020 {127
Kuraii | Hasonuenue | 1994 300 1260 | 7000 | 7007 | 80 | 7320 |1,28
VYipanna| Bapeise ADC | 1985 1000 30 | 8000 | 8000 | 90 | 8010 (1,32
CUIA Vparan 1989 | 18309 100 | 8200 | 8200 | 90 | 8230 |1,34
CulA 3acyxa 1988 [ 18309 0 | 9000|9000 | 90 | 9000 |1,37
Wransa | 3emncrpacenue | 1980 | 12932 | 3114 [ 10000 10031 70 | 10790]1.45
CHIA Vparau 1988 | 18309 | 1000 | 11000| 11003} 80 |11250]|147
CIUA | Haeonuenwe | 1993 | 18309 S0 {12000 120001 90 12010 1.5
Wnmus | Hasonnenwe | 1993 318 3000 | 12600] 12623 | 80 [13360]1,55
CUIA Yparas 1992 | 18309 34 1 15000( 15000 90 |15010] 1,6
CIHA | 3emaetpacenne | 1994 | 18309 36 | 17000 170007 90 | 17010{1,65
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Oxonvanue maba. |

1 2 3 4 5 6 7 8 9 10
Apmenns | 3emnerpscenue| 1988 1000 [ 2500011000 | 12689 | 20 |17330(1,66
ClIA Toxapsi 1991 18309 0 |25000|25000| 90 |[250001,82
Yxpanna | Bapuis A3C" | 1985 1000 30 | 3000030000 90 |30010( 19
Baurna- | Hasomscnue | 1991 153 139000| 1400 {35195 O [36570(1,98

new
Snonus |3emnetpscenne| 1995 | 19174 | 5000 | 40000 | 40020| 80 {41270 (2,04

Kurait |3emnerpscenue| 1976 300 {242000] 5600 | 61482 0O |66830(225
Hpak Boiina 1991 3928 0 [500000{500000] 90 [500000]3,12

TIpumeuanue. XapakrepucTnky BoiiHb B Mpake npuseneHsl Ins cpaBHeHHA. Jannbie
0 JIOACKHMX NOTepsx HeussecTHs! [ 3 ].

JlorapudMHuueckuil UHIEKC MpUBENEHHBIX MoTepb IS ynobeH npu-
MEHHTENILHO K aHanu3y MaciuTaba KaTacTpod npexne BCero TeM, 4HTO OH
U3MEHAETCS B Y3KHX Npejenax, HO JAeT sICHOE MNpejCTaBlEHHE O Mac-
witabe kaTacTpod. 3HaueHHE MHHEKCA, PABHOE HYJIO, MO MOCTPOEHMIO
paBHo3HayHo C = 1500 JIN unu matepuanbHbiM notepsaM M = 380 min.
non. U3Menenne 3HayeHMs JTOrO MHAEKCA Ha €IMHHLY DPaBHO3HAYHO
M3MEHEHHIO 3HAYEHHUs NIOTEPb Ha MOpANokK, T.e. B 10 pa3. Hanpumep, xa-
TacTpoha MUHUMaNBLHOrO pa3Mepa, NpuBoAAuias K rubean xora Obl 04-
HOTO yenoseka, OyneT UMeTh 3HaYeHHEe MHAEKCA NPHBENEHHBIX NOTEPD,
pasHoe IS =-3,177.

HHpekc npHBeNeHHBIX NOTEPb, YYHMTHIBAIOWIMI KaK YEIOBEYECKHUE
JKEPTBHI, TaK U MATEPUATIbHbIE NOTEPH C YUYETOM MONPABKH HA IKOHOMH-
YEeCKHH ypoBeHb Pa3BHUTHS CTPaHBb!, NO3BONAET PaHXMPOBATH KAaTacTpo-
¢t M ctuxuiiHele GenctBusA. Pe3ynsraThl paHXXMpOBaHMS MOXHO IIpH-
3HaTh BIIONHE COINACYIOLIMMHCA C OpEACTaBeHHAMH oblueyenoseye-
ckoii Mopanu. Eciau monb30BaThCs JaHHBIMH O XKEPTBaX, TO U3 TaOAMLbI
MOXHO BHAETb, YTO HaBonHeHus B Wnanu, Kutae u baurnazew 6binu
CaMbIMHM YKacalolMMHK TNPUPOAHBIMK KaracTpodamu. MakcHUManbHble
MaTepHanbHbIE IOTEPH TNMOHECHa 3KOHOMHKA CaMblx OOraThiXx CTpaH —
CHUA u Snonun. C noMoLWBI0 BBEACHNA HHAEKCA NPUBEACHHBIX MI0TEPD
MEXAY BCEMH 3TUMH COOBITMAMH YCTaHaBIMBAETCA NMOPAJOK, COBMEC-
THUMBIA C NpEACTaBICHUAMH MOpaJM W JKOHOMHKHU. [eHCTBHUTEIBHO, €

" 110 3apy6exHBIM JAHHBIM
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ONHOM CTOPOHBI, KaTacTPOPHYCCKHE HABOAHEHMS B OCAHBIX CTpaHax
MOXHO NPHU3HATh MO MacwTaby COMOCTaBUMBIMH C 3EMIIETPACEHHEM B
SInoHHH, BO BpEMS KOTOPOFO YMCJIO KEpTB ObLNO MOYTH Ha MOPANOK
MEHBILE, HO OKa3aJCs MNOJHOCTLIO pa3spylleH KPYDHbIH KyabTYpHbLIA H
npoMbliieHHblit ueHTp. C npyrod CTOpPOHbI, AaXe JIOKanbHas BOHHA B
HUpake, npuuem, 6e3 yueTa JaHHBIX O YMCIE XEPTB, OKaszajachb Mo Mac-
wTaby KpynHei BCeX NPUPOAHbIX KaTacTpod xoHua XX 8. [ 3 ].

2.2. Hnoexc nomenyuanbusix nomepe

Beenenne unaexca IS ans uamepenus maciurabos 6¢ACTBHI NMO3BO-
NACT OUEHUTh ¥ CPaBHUTh MaclITaObl yXe MPOM3OUICAIHX KaTacTpod.
OJHaKO € ero NOMOUIbIO HECNb3S YCTAHOBHTb, KAKME XapaKTepUCTHKH
O cnenyet u3yyaTb B IU3aCTONIOTHH, YTOOB! NIPUCTYNHTL K OLICHUBA-
HHIO MOTEHUMAIBHOH ONMaCHOCTH. [{ng 3TOro HY)XXHO OLEHHUTH 1TOTEHLH-
anbHO BO3MOXKHBIE BenuunHbl C u M. CornacHo onpenenenuio, C npen-
CTaBnsieT co60i YHCI0 NMorudlunx 3a BpeMs KaracTpodsl Ha MIIOLLAAH €€
IIPOTEKAHHUS. DTO MOXKET OBITb 3aNMCAHO C IIOMOLLBLIO ABYX PABEHCTB

C=dN/dt 5T = 0.pST, (2.4)

3ech S — [IoWank 30Hb! MOPaXKeHUs KatacTpodoii; T — NPOJONKHTENb-
HOCTb KaTacTpodsl; N — YUCIEHHOCTb JIFOJEH B 30HE NOPAXKEHHS; O —
k03GbdHULUHEHT NOTEPD AI0AEH B pe3ynbrare KatacTpodsi (B AeMorpaduu
MPUHATO Ha3BaHUE KOIPPHLUHMEHT CMEPTHOCTH); P — NIOTHOCTb HacENe-
HHUs B 30HE MOPAXKEHHS KaTacTpodoit.

[lpu BbiBOAE 3TOH GOpPMYINBI MCMONL30OBAHbl IUHPOKO H3BECTHBIC
HAEH MaTeMaTHYEeCKON TCOPUM NMONYJsIMA, KOTAa NpeaIonaraercs, 4ro
CKOpOCTb yOBIBAaHHSA HHCIIA JIIOAEH NPONOPUHOHAIbHA MIOTHOCTH HX Ha
UCCIIENlyEMOH TEPPHUTOPHHU.

ITo ananorumu, paBCHCTBO Ais pacycTa MaTepHaibHOro yulepba
MPUMET BHJ

M =dx/dt ST = opST = opBlp St. 2.5)

3nech X — neHexHasn BeJIMYMHA 3aMaca MaTepHabHBIX LIEHHOCTEH B 30HE
NOpaXeHus; O — KOIPQPHUHEHT NOTeps MaTEpPHANIbHLIX LEHHOCTEH B
pe3ynbTaTe KaTacTpodbl; Qs — MIIOTHOCTh PACMONOXEHHA (KOHUEHTpa-
M) MaTepHaJibHBIX HEHHOCTCH B 30HE MNOpa)keHHS KatacTpodoii;
B — HauMOHaIbHbIH JIOXOA HA NyLly HAacCEJIEHHS B IO, p — NPOLEHT NpH-
pPOCTa HALIMOHATILHOTO A0X04a (B MOJAX €AUHHUIIBI).



PaBeHCcTBO (2.5) MOXHO 00OCHOBaTh, HCMONB3YS B KaUeCTBE BEJH-
YKHB 2 OTHOIUEHHE 3HAYEHUS HALMOHAIBHOro OOraTcTBa B pacCMaTpH-
BaeMOM pErHOHE K TCPPUTOPHH pPeruoHa (MIOTHOCTb pacrpelesICHUS
HalHOoHaJIbHOTrO 6orarcTBa cTpaHbl). ONHAKO CTATUCTHKA HAaLLMOHAJILHO-
ro 6oraTcTBa I'opa3lo MEHee QOCTYNHA, YeM CTaTUCTHKA HALIMOHANILHOI'O
NpoayKTa. YuurbiBas NpUONHKEHHBbIH XapakTep KPUTEPHEB, HCMOb-
3yEMBbIX 3/1€Cb AN OLEHKM NOTEHUHANBHBIX MTOTEPh OT NPUPOAHbIX KaTa-
cTpod, npuMeM BO BHHMaHHe, YTO HOCHMTENIEM 3amaca MaTepHaJIbHbIX
LIEHHOCTEH ABNSCTCA HaCcECHHE.

[IpeanonoxuM, YTO BaNOBbIH HALMOHANLHBIM MPOAYKT, MO aHaNo-
TMH ¢ NpHOBUIBIO TPEANPUATHA, COCTABNAET HEKOTOPHBIN €XeroaHbli
NPOLEHT OT BJIOXKEHHS HAUMOHANbHOro 6orarcrea. Toraa, 3Has 3TOT
NPOUEHT (p), MOXKHO NO AAHHBIM O HaUMOHAJIbHOM NPOAYKTE Ha Ayly
HaceneHHa (B) npubauXeHHO OUEHHUTH HaLMOHaIbHOE 6OraTrcTBO pe-
T'MOHa OTHOoWwEeHUeM P B/p. Tak kak P, 0603Ha4aeT KOHUEHTPALKIO roJ0-
BOI'0 BaJIOBOrO IIPOAYKTa Ha €AMHHLY IUIOLIAAN B 30HE MOPAXEHHUA Ka-
TacTpooii, To OHa [OMKHA OBITH paBHA 3TOMY OTHOLIEHHIO.

Ecau cpaBuuBaTh K03QHLHEHT JIOACKUX 110TEPD OT KaTaCTPOdbl C
K03(OHUHEHTOM €CTECTBEHHOH CMEPTHOCTH HaceneHus O, TO MOXHO
paccuMTaTh KO3QQUUHEHT nopaxeHus nionei Ec no popmyne

Ec = 0 /0. (2.6)
Ecnu 10 ke caMoe crenaTh M Mo OTHOIIEHHIO K k03 duumeHTy ma-
TEPHANILHBIX NOTEPb, NPUHAB 33 €AMHHUY Pa3pylIeHHs KOIDPUUHEHT
€CTECTBEHHOH YObLin (Olo;) MaTepHainbHbIX LUeHHOCTeH. Toraa MoxHO
nonyuuTh ko3P dHUMEHT paspyleHns Es no popmyne
Es = o, /0;. 2.7
Jns monyveHHs npeaBapUTENbHBIX OLIEHOK MPUMEM, YTO 6e3 mpu-
HATHA MEp FpaXkaHCKOH 0OOpOHBI TIPH NPHUPOAHBIX KaTacTpodax more-
pM N10JeH HaXONATCA Ha TOM )K€ YPOBHE, YTO M MaTepHalbHblC NOTCPH.
IToaToMy MOXHO NpeanonoxuTs, 4to Ec = Es = E, rae E — ko3dduuu-
€HT NOpa)XEHHs, KOTOPbI 3aBUCUT OT XapaKTepa H CHilbl BO3AEHCTBHUS
OIaCHOIO sBJIEHHS NPUPOALI Ha 00bekThl. ClenaB BCE yKa3aHHbIE 11pejl-
NOJNIOKEHHA, MOXHO npeobpa3oBaTb MHIEKC NPHBEACHHBIX MOTEPb
[dhopmyna (2.3)] k HoBOI popme

1S = 1g{aopc[1 + Otso /0tco(k Bo/p)BIBo)(So To/1500) }+
+1g(S/So) + 1g(t/Tp) + IEE. (2.8)
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B 3TOM BbIpaXX€HUH BBEACHHI ISl KOHTPONSA 33 COXPAHEHHMEM Ipa-
BHJIBHOH pa3MEpPHOCTH HOBbie 00o3HaueHus. Benuuuna B, obo3navaer
cpeaHuit rnobanbHbIM NPOAYKT Ha Ayily HaceneHnus (fuig 6asucHoro ne-
pHoAa NpHHATO, 4TO B = 5500 mon.). Bennuuna Sp npeacraBiset eau-
HMIlY U3MEPEHHUS TUIOIAanH KaTacTpodsl (IIPHHATO CYUTATH, YTO OHA CO-
crasiser 1000 KMZ), a BelIMYHHA Ty NPEACTaBIACT €AMHULY M3MEPEHHA
NPOIOIKMTENBHOCTH KaTacTpodsb! (NPUHATO, YTO OHA COCTABNSAET | rox).

Bbi0op eAMHML NpPOHM3BEJEH TaK, YTOOBI HCIMONB30BATh M3BECTHBHIE
neMorpaduyecKke U SKOHOMUYECKHE JIaHHbIE U3 clipaBo4YHHKOB. Hekoro-
pbie 3aTPYAHEHUS C OLUEHKOH KodpdHUMEHTa Oy /Oco(k By/p)B/By B nab-
HEHIHNX HCCNEeNOBAaHUAX MOTYT ObITh NPEOJONEHB! MyTeM TIHATEIHHOrO
aHaM3a X SKOHOMHYECKOro cMbIcia. Jlajlee NPHHATO, YTO OH paBeH 1.

®opmyna (2.8) MO3BONAET OLEHHTL BO3MOXXHBIC MOTEPH, KOTOPHIE
Ha NAaHHOW TEPPHTOPHH, XAPAKTEPH3IYIOLWEHCS TUIOTHOCTBHIO HACENEeHUS
pc ¥ JIOXOZOM Ha AYyHIY HaceNneHus B roll By, MOTyT BO3HHKHYTb, €CJIH Ha
3TOH TEPPUTOPUH CIYUYUTHCS NPUPOAHaa kartacTpoda ¢ k03GPULIHEHTOM
nopaxeHus E, miomansio S ¥ NpOJOIKUTENBHOCTBIO T. PasHble ciarae-
MBbI€ B MpaBoi yacTh GopMysnl (2.8) XxapakTepu3yIOT pa3Hbie CBOHCTBa
KaTacTpod, U3ydyaeMbie Pa3sHbIMU pa3nenamMu reopU3UKHU U reorpaduu.

IMepBoe crnaraeMoe He MEHSETCS CO BPEMEHEM H HE 3aBUCHT OT Xa-
paktepa xaracTpodsl. Ero MoxHo HaspaTh reorpaduyeckoii COCTaBAAIO-
el HHAeKca BO3MOXHBIX NOTeph. BTOpoe cnaraemoe XxapakTepH3yeT
BIMSHHE TUIOLIANH, OXBAuUCHHOW KartacTpodoil, Ha BENHYHMHY NOTEPL OT
JTOH KaTacTpodbl. 3HaueHHME BEJIMYMHBI ITOTO CJIATaeMOro IOJHOCTHIO
onpejenseTcs YCIOBHSIMU NPOTEKaHHA ¥ NpHponoit koHkpeTHoro OSII.
CraTHCTHYECKHE XapaKTepUCTUKH M BO3MOXHOCTh nporHosa OSIT momx-
HBI OBITh IPEAMETOM M3YUYEHHs TEX PasfesioB reodH3nHKH, B KOTOPHIX MOA-
poOHO H3ydyaeTcs 3TO siBjeHME TNpPUPOXBl. TO ke MOXHO CKa3aTb H O
TPeTbeM cllaraeMoM npapoi yacty Gopmyssl (2.8). OHO onuChIBaeT BIUA-
HHE NPOAOIDKUTEIBHOCTH KaTacTpOQbl Ha BO3MOXHBIE IOTEPH OT Hee.

TNocnenuee cinaraeMoe OMHCHLIBAET KOJUYECTBEHHO pa3pyLiMTeNb-
HYIO cunly kKatacTpod. OHO MOXET 3aBHCETh KaK OT XapakTepa (hakTopoB
KaTacTpodbl, BO3NECHCTBYIOILMX HA JIOJEH U MaTepUalbHble LIEHHOCTH,
TaxK U OoT UHTeHcuBHOCTH OSII. XapakTep nopaxarwuwux GakTopos ciy-
XKUT TOKa3aTeJIeM U3OMpaTeNnbHOCTH BO3NeHCTBYA. JIeHCTBUTENBHO, Ja-
e caMas NMPOAOJDKMTENbHAA "CHIbHAA" 3acyXa, NPUBOASAILAA K BbIMH-
PaHHUIO HACENIEHHs B PETHOHE, MOYTH HE 3aTParMBaeT COCTOSHHE CTPOe-
Huil. Ho naxe, cpaguurensto cnaboe 3emnerpsacenne, npox3oLue/iiee B
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HEMOAroTOBCHHOM paifolc AHCM, MOXKeT, faxe 6e3 )KepTB, YHHYTOXKHTD
BCE KaMUTAIbHbIE COOPYKEHHUS.

3aBHCHMOCTD NOTEPb OT COCTOSIHUSI FOTOBHOCTH PEI'HOHA K MPOXOXK-
neHuto OSIT He OTHOCHTCS K reo(HU3UYecKoll [M3aCTONOrHU. JTOT BO-
NPOC ABJAETCS NPEAMETOM H3YUEHHS B Hayke o Oe3011aCHOCTH JKU3HEes -
TenbHOCcTH. [Janee oH Oosbwie He OymeT paccmarpuBarbes. MHTeHCHB-
HOCTb KaTacTpodbl OnpelenseT CTeNeHb pa3pyLUeHHs TeX CBOMCTB 0Obek-
TOB, HA KOTOpBIC AEHCTBYET nopa)aloWui GakTop. YCTaHOBAECHHE 3aBU-
CHMOCTH CTENEHH BO3MOXHOIO paspylieHHs OT MHTeHcuBHocTn OSIIN,
6e3ycnoBHO, ABJIAETCS OIHOM M3 BaxkHeHIMX 3agay amsacronoruu. OO0
3TOH 3agaue OyaeT CKa3aHO OTAEABHO.
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3. AEMOTPA®WYECKM# N SKOHOMWUYECKHI ®OH
OMACHbIX SIBJIEHWIA NPUPOABI

B dynnamentansHoit pabore A.A. I'puropbesa u KA. Konapatse-
Ba {3], mocBAIEHHOH NPHPOAHBIM KaTacTpodaM, NEPeYHCNICHbl BaX-
neiuwne (GakTopsl IKONOTHYECKOro pucka. Heckonbko BHIOW3MEHAS
bOopMyIMPOBKH, NEPEYHCITHM ITH GakTOphI:

1) HaTM4Ke ONacCHBIX ABICHHUH NPUPOMBI,

2) HalM4YHEe ONACHBIX TEXHOTEHHBIX SBICHHH,

3) Hanu4yHe MaTepHANLHBIX LIEHHOCTEH,

4) HayMuKe yS3BMMOTO HacesleH !,

5) creneHb MOATOTOBIEHHOCTH HAacEJEHHs,

6) HanpshKeHHas IKosNorHYeckas 0OCTaHOBKa.

Ins reodusykos, nmporsosupylommx BosHukHoBeHue OSII, Bce
hakTOphl, Kpome nepBoro, oOpasywT ¢GOoH, Ha KOTOPOM pa3birpaeTcs
npuponHas karactpoda. Bropo# daktop B 3TOM nepeyHe u3ydaercs B
TEXHWUKE W OTHOCHTCS K aHANM3y HajeXHOCTH cucTeM. [laThiil dakTop
asngercs npeaMeToM "OcHOB  6€30NacHOCTH  KH3HEAEATENbHOCTH".
Ulecrtoli cocrapisct npeiaMeT NpUkIagHoh 3konornu. OGLMM s HUX
ABJAETCA TO, YTO 3HAYEHHSA XapPaKTEPHCTHK WHTEHCHBHOCTEH 3THX (ak-
TOPOB MOJXET YBEJHYHTh WIH YMEHLLIMTh MarepuanbHele norepu. On-
HaKO caMO CYIIECTBOBAHUE BO3MOXHOCTH NOTEPb CBA3AHO C TPETbUM U
yeTBepThIM (pakTopamMu. MIMEHHO OHM ONpEAENANOT NOTEHLHAILHYH)
ONacHOCTb TNPHPOMHBIX KaTacTpod B 3aJaHHOM paioHe. MMeHHO ux
pacrpe/IefieHHe 10 3eMHOMY 1apy MOXHO H3YYMTh, HCTIONb3Ys BBEJCH-
HbI B IPEABIAYILEM pa3felie HHAEKC NMOTEHUMANIbHBIX NoTeps IS.

3.1. Pacuem zeozpaguueckoii cocmasaawouieii
UHOEKCa NOMEeHUUANbHBIX nomeps

®opmyna (2.8), onpenensionas HHAEKC NOTEHUHANbHBIX NOTEPS B
Clly4yae BO3HMKHOBEHHS OMACHOrO SBJICHHA MPUPOIBI, CONEPKUT Clia-
raeMoe, 3HaueHHe KOTOPOro B KaAOM KOHKDETHOM paHOHE HE 3aBUCHT
ot xapaktepa OSIIT M oTpakaeT MCKIIOYHTENBHO AeMorpadHyeckue H
3KOHOMHYECKHE OCOOEHHOCTH 3TOro paioHa. C yyeTOM BCEX MPUHSATBIX
IOMyLIEHHH 3TO claraeMoe, KOTOpoe B JalbHeleM OyAeT Ha3LIBaTHLCH
reorpagMyeckoil COCTaBNANOIUEH HMHIAEKCA MOTEHUMATLHBIX NOTEpPh H
0003HauaThCs yepe3 1Sg, MOXKHO pacCUuTaTh no popmye

ISg = Ig{aeopel 1 + B/Bol/1500}. @3.1)
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Hcnosb30Bath 3Ty GOopMyay Ui pacueToB MOXHO Ul TAKHX PaiiOHOB
TEPPHTOPHANIBHOTO [ENEHHs 3EMHOr0 1apa, A1 KOTOPHIX MOXHO HaHTH
HEOOXOAMMBIE CTATUCTHUECKHE JaHHbIE. [10TpeOyIOTCS 3HaYEHUS MJIOTHO-
CTH HaceneHus (eaunuua usmepenus: 1000 uen./1000 KM?), KO3DOHUKERT
cMmepTHocTH (eanHuua uamepenus: JIW/1000 uen.roy.), HaUHMOHAJIbHBIH
NPOAYKT HAa Aylly HaceneHHs (€AMHHLIA U3MEPEHUA: JON./(4ell. ron)).

Bce 3TM aaHHbBIE AOCTYMHBI, XOTS OOBIYHO OTHOCATCS TOJIBKO K IO-
CYJapcTBaM B LEJIOM. DTO HE OYEeHb YIOOOHO s OUEHOK NPHPOAHBIX
SIBJIEHHH, TaK KaK IUIOWAAH TEPPUTOPHH rOCYIapCTB PE3KO PasnHyaroT-
cs. OaHako AJ1f NONYYEHUs NPeBaPUTENBHBIX OLIEHOK MOXHO BOCIIONb-
30BaThCA M TAKMMU AaHHbIMHU. B Tlpunoxxenun npuseneHa cBoaxa Heob-
XOOUMBIX U1 NPHKUIOYHBIX PACYETOBR HAAHHBIX, 3aUMCTBOBAHHBIX W3
Pa3NHYHBIX CNPaBOYHUKOB, OTHOCAIIMXCA K nepuony 1988-1998 rr.

Jts oTpabOTKH TEXHUKH pacueTa MHAEKCa PEKOMEHAYETCs Nepecuu-
TaTh 3HA4YeHMs, IpHBeAeHHbIe B Tabn. 2. B Hel noMeleHbl BBIMUCAHHBIE U3
Ipunoxxenus naHHble W CTPaH, Y KOTOPBIX HALMOHANBHBIA NPOLYKT Ha
1 uen. B roa B 6onsue 20 000 mox., a Takxke pe3ynbTaThl BHIYHCIICHHH reo-

rpaduueckoi cocrapnsioLleit HHaekca no gopmyne (3.1).
Tabauya 2
3navenne reorpaduyecKoit cOCTaBAsIOLEH HHIEKCA HOTEHUHAILHBIX NOTEPL IS
CTPaH ¢ HRUHOHATbHLIM NPOXYKTOM Ha Ayl1y HaceaeHus Goane 20 000 noa.

Hau. CwmeprHocts | TnoTHOCTS Hace- Suasenne

Crpana NPORYXT (JIW/mic. nenus (1000 nrexca [0

Ha Yen. B 2 ¢dopmysne
ron YyesL.roa) 4en./1000 km*) G.1)]
AscTpanis 20445 7 2 -1,28
Kanana 22 500 7 3 -1,17
Hopserus 22102 10 11 -043
Coemnennsle Lltats AMepukn | 25 641 8 28 -0,07
O6bearHenHblc Apabckye 25080 3 30 048

IMHpaTh]

Karap 20075 4 47 -0,29
Jhroxcembypr 24 339 9 146 0,7
UlIseiiuapus 20949 9 172 0,69

JlnxTeHurreiin 21000 7 191 06

‘SInonus 20123 7 332 0,86

[OHKOHI 24 558 6 5189 2,05
K‘ﬁ;ﬂ%’&ﬂﬁggf 0,185 0,082 0,683 1
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[NpuBenenusle B nocnenHeil CTpoke 3Toi TabNHLbl KOIDOUUHEHTHI
KOPPENALUMH MEXIy BCEMHU €€ CTONOLAMH U TOCNIENHNM NO3BOJIAIOT CPaB-
HUTh POJIb Pas3NUyHbIX (JAaKTOPOB B (POPMHUPOBAHHM 3HAUEHHs HHIEKCA
NOTEeHUMaNbHBIX NoTeps. OHa MOAYEPKHBAET BaXHOCTh MAOTHOCTH pac-
NpeaesieHHs HaceNeHHs U 3aMETHYIO POJib S5KOHOMUYECKOTo (akTopa.

3HayeHus, NoMelleHHbIe B TabN. 2, HKHTEPECHDI €LLUE U TEM, YTO Je-
MOHCTPHPYIOT BIHsHHE BaXKHellero Gpakropa, onpeaeasiollero 3Haue-
Hue ISg. BuaHo, 4To Bech AnanaszoH 3HaueHMH reorpaduueckoit cocras-
JIAIOIIEH HHIYUHPYCTCS M3MEHYMBOCTBIO TUNIOTHOCTH HaceneHus. OTme-
THM, YTO U ropoaoB-rocyaapcTB (Manbra, ['ubpantap, CuHranyp,
['oHKOHr, MOHaKo), rie MIOTHOCTh HACENEHHU Ha NOPANOK BbIlLE, YEM B
CaMBIX 'YCTO HaceNIeHHbIX OONBUIMX TOCYAapCTBaX, 3HaueHUs ISg okasa-
JIMCb MOYTH HA eauHuuy Oonbure. [1o3TOMYy OHHM OBIIM HCKIIOUEHBI M3
JanpHeHwero aHanu3a. CTeneHb NOTCHUMANLHONW OMAaCHOCTH TOPOAOB-

rocynapCTB ¥ MErafnoiucoB CIENYET aHAJIM3UPOBATL OTAECNBHO.
Tabruya 3
3nayenust paKTOPOB, ONPEALISIOIHX HHIEKC NOTCHLHANLHBIX NOTePh,
110 Pa3HbIM rpynnam

ITnoTHoCTH Crpatbl, npy-
Bapuantst L+ BIB, BBITna 1| CMepr- | nacenenms 3Ha4yeHus | MEPHO OZIMHA-
pacuera Yesl. Broa| Hocts | (Tbic. uen/ HHICKCA KOBBIE 11O
1000 k%) BBITn ISg
To Bcem cryuasm
Mutimym | 1,005 141 1.8 0.026 348 Tpermann
Makcumym | 1,932 25641 473 889.5 097 Bembrus
Cpeanec 1.21 5767 9.6 114.1 -0.28 Jcronus
. IS < -0,5 nepsas rpynna
Munnmym 1,013 355 35 0,026 -348 I'peinannms
Maxeumym | 1,818 22500 473 66,9 -0,51 0AD
Cpemice 1,146 | 4025 99 17.6 -1,01 "abon
0,03 > IS < 0,5 Bropas rpynna
Munmmym | 1,005 141 1.8 11,2 05 Tynune
Maxcumym | 1932 | 25641 19,3 3267 0,02 Wpnawms
Cpemnee 1,169 | 4657 9,6 784 022 Caasunenn
1§ > 0,03 Tperba rpynna
Munumym 1,008 235 33 78,1 0,03 Hurepus
Maxcumym | 1,887 24390 24 889.,5 097 benbrua
Cpennee 1,324 8910 94 2597 045 Jlnpan
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Bxnanpl pa3snuuHbix KOMINOHEHT B 3HauyeHHs [Sg naHbl B Tabn. 3.
OHa nonyyeHa nyTem NpeABapHTEIBLHOr0 pa3OHEHHs BCEX CTpaH, MpH-
BeleHHbIX B [Ipunoxennn 1, Mo 3HaueHHsAM [Sg Ha TpH IPYNIIbl, COAEP-
XKallue OYeHb OJIM3KOE YUCI0 YIEHOB.

B nepByio rpynny OTHECEHbl FOCYAApCTBa, s KOTOphIX [Sg oxa-
3anca Menbie —0,5. B 3THX CTpaHax BO3MOXHBIE ITOTEPH B Cllyyae BO3-
HHKHOBEHHMS NPUPOAHBIX KaTacTpod NOMKHbI ObITb CAMBIMH MabIMH.
HHTepecHo, 4TO B 3Ty rpyMIy Monajia W CTpaHa ¢ CypOBBIMH TPHUPOA-
HbIMH ycnoBuAMH (I'peHnanius), ¥ cTpaHa C OYEHb BLICOKHMM IOKa3aTe-
JIeM YKOHOMHYECKOro pa3BuTHs (ABcTpanus). HeBo3moxHo nogobpats
PEaNbHYI0 CTPaHY C MHAEKCOM MOTEHUMANBHBIX NOTEPh, PABHBIM CpPEA-
HEMy TNO Ipynne, 4 OJHOBPEMEHHO C OCTAJbHBIMM IT0Ka3aTelaMu, Onu3-
KHMH K CpeIHMM Nno rpynne. [To3ToMy B kayecTBe NpeACTaBHTENS CPEA-
Hel no ISg cTpanbl BeiOMpanacek Ta, y koropoit BHII na nymy Hacene-
HMs Hanbonee 61H30K K cpenHeMy. Jna nepBoi rpynnsi 310 I'aboH.

Bropas rpynna o0beAMHAET CTpaHbl CO CPEIHHM 3HaueHuem ISg,
6au3kuM K Hymo. CieayeT NOMHHTD, YTO 3TO 3HaYEHHE MOKA3bIBAET, YTO
Ha Tepputopun 1000 kM’ 3a TOA B CTpaHe ¢ TAKHM MHIEKCOM NOTEPH 3a
CYET eCTECTBEHHBIX MPOUECCOB (CMEPTHOCTH JIIOACH MM W3HOCA TEXHUKH)
PaBHOCHJIbHBI IO BEIHYMHE MOTepsAM Ha "Tutanuke”. 10 He Oyner yaus-
JISATh, €CAKU yuecTb, yto 1000 kM’ — 3TO NiowWank GONBLIOro ropoja, Ha
KOTOpO, ckakeM, B benbruu npoxusaet nouru no 900 000 yen., uto npu
cMmepTHocTH 10 JIM Ha 1000 yen. 8 roa aaer 9000 ymepmux.

Ko Bropoii rpynne ornocatces CUIA (ISg = - 0,07) u Kuraii (ISg =
= —0,05). Jna cTpaH, BXOAAILHUX B 3Ty Ipyniy, JaHHbIE O MOTEPAX OT
NPUPOIHBIX KaTacTpod OCOOEHHO BaXKHbI C HAYYHOH TOYKH 3PEHUS, TaK
KaK OHH B MMHHMAIBLHOH CTENEHU MOABEPKEHBI MCKAXKEHHAM 33 CYET
nemorpaduueckux KU SkoHOMHYeckux dakropoB. Takum obpazom, npu
OlLIeHKE YPOBHS INOTEPb OT NPHUPOMHBIX KaTacTpod) M3YHEHHIO NAHHBIX
CWIA u KHP cnenyer ormaBath npennoureHue. OpHako Haubonee
6nuskumu K cpenHnM yeaoeusm no BHIT Ha pymy nacenenus B 31O
rpynne oka3plBalOTCS TAKHE CTPaHbl, kak Amxup v CBa3uIICeHA.

HauGonslune 3HaueHus ISg NpUXOAATCS Ha CTPaHbl TPEThel rpyn-
nbl. MHTEpECHO, yTO B 3Ty rpynny Hapsay ¢ baurnanew, Uuaueit u Ia-
KHCTaHOM, BOINH Anonus u crpaHbl 3anagHoi Esponbl. O6beanHenye
B OJHOM TPyINe CTPaH ¢ TAKUMH Pa3TUYHBIMH IKOHOMHYECKHMH Xapak-
TEPHUCTHKAMH, C OIHOH CTOPOHBI, NIOKa3bIBAET, YTO BOXHEHIIUM (aKTO-
POM ONAcHOCTH MPHUPORHBIX KAaTacTpo(d sSBIAETCA BBICOKAs KOHLEHTpa-
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unsa Hacenenus B paiione OSI1. C apyro#t cTOpoHbI, MOHATHO, YTO Oen-
CTBUS, KOTOPHIEC NOYTH CXEroAHO IocewaroT banrnanew, morau 6l B
3anaaHo# EBpone npuBecty K ewe 6osnee MacwuTabubM notepaM. Tak
YTO HACEJICHHUC 3TOr0 PErHOHA MOXCT OKa3aTbCA OYEHb YYBCTBHTCIb-
HbIM K M3MeHEHHI0 pucka OSIl. 310My npensaTCTBYET XOpOWIO Hana-
XCHHas cnyx0a NporHo3a U OpraHM30BaHHOCTD HACENEHHUS.

Ho u ans Baurnapews MOXHO clenaTh 1nojesHsie BeIBOAbl. [IpH Ka-
tactpodax B 3anagnoii EBpone noutu He OoIBaeT AIOACKHX NOTEPh. ITO
3HAYMUT, YTO [TOTEPH NHOJEH MOIYT OBITh PC3KO COKpALLEHbI, €C/IU NPABH-
TEALCTBA CTPAH aHANM3UPYEMOH rpyniibl 6yRyT XKCCTKO OPHMEHTHPOBAHDI
Ha MEphbl YBEIHYEHHA BE30NaCHOCTH XKH3HEACATENbHOCTH Mofeit. Bepo-
STHO, B 3TOM HaNpaBleHUHU CJI€10BaN0 Obl CKOHUECHTPHPOBATh NEATENb-
HOCTS, nipoBoaumyio OOH B nopsake ryMaHHuTapHOH HOMOLH.

3.2, Yuem 3xonomuko-0emozpaguueckux ocobennocmeii
panona npu oKenKe nomeps

IlpMBeneHHbIE B NPHIOXKEHHH PE3YJbTalbl PACUETOB MHAEKCA MO-
TEHUMAIBHBIX NOTCPb YAOOHO aHANIM3HPOBaATb, CCAH HX U300pa3UThL Ha
HONHTHYECKOH Kapre Mupa, IPHMEHHB 3aKpacky E COOTBETCTBHH CO
3navciueM /Sg. Takas kapTa npuBeseHa Ha puc. 2.
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Puc. 2. Kapra suavennii reorpadmueckoit 4acTH HiLeKca NOTCHUHANBHBIX NOTEPD,
N0 pe3yALTaTaM pacyera, NpHBEIeHHRIM B [Tpunoxkenun
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Kapra nosBsonser ¢ HOBBIX [103HUMI PACCMOTPETHL BONPOC O BCIU-
YHHAX 11OTEPb, KOTOPBIC CBA3AHbI C O11ACHBIMH NPUPOLHBIMH ABJICHHAMH.
B coorsercrBuu ¢ dhopmyaoii (2.8), Ans 110Jy4EHH NPABUILHOIO 1Ipea-
CTaBJIEHHS O BEJIHYNHE MAaTEPHAJILHBLIX MOTEPb, CBA3AHHBIX C NPHPOLHOH
karactpodoi, HeoBXOAUMO W3 3HAYCHHS MHAEKCA, PACCYMTAHHOIO 110
paktnueckuM notepam (/S), BblueCTh 3HAUCHHC TeorpadHueckor co-
crasiswoieit (/Sg). B pesynbrare 110j1y4aloTCcs 3Ha4eHMsA MHAEKCa 110-
TEHUMATILHBIX noTepb (IS¢), cBoboanble OT  3KOHOMMKO-
Aemorpaduueckux BIMSHHH M OTpakaloumme B ocHOBHOM posib OSIIL.
MOXHO Takxe CUHTaTh, YTO NpPH BHITOJHCHMM BbIYHTAHMs 3HAYEHWC
MHJIEKCA NPUBOAMTCA K 0A30BbIM IKOHOMHKO-AEMOrpaduuecKuM ycilo-
BuaM. Kak yxe yka3aHo, Takue ycnosus cnoxunnuch B KHP n CLUA.

IlockosibKy NpW BBIYMTAHMM OTpMLATENbLHBIC 3HAYEHHs reorpadu-
4CeCKOii yacTH OyAyT yBCAMUMBATL 3HaueHHe (ISC), TO MOXET OKa3zaThCH,
YTO HEKOTOpbIE IPHPOJIHBIE KaTacTpodbl B CTpaHax nepBoH Ipynisl Obl-
JIY JlaxKe MOLHeN, yeM B cTpaHax rperbeit rpynnbl. [TpoaeMoHcTpupyesm
3TO € NNOMOLUBIO BBCACHHS MONpaBok Ha /Sg¢ B Tabn. | kpynHneHmx npu-
poauibix karacTpod.

D1a Tabn. | nocsie UCKINOYEHHSs psijia CTOA0LOB M BBEIEHHS CTON0-
uoB anst 1Sg u IS¢ npuBencha B taba. 4. Kpome 31ayeHHH MHACKCOB, B
Tabnuue aawbl pakTHueckue 1otepu, 4Todbl MOXKHO Oblno ydeaurTses,
4TO panxuposanue no IS (ono nprseaeHo B tabi. 1) NoaHOCTLIO coBlA-
JIaeT C paHXXHPOBAHHCM TIO BEJIMYUHC NOTCPh S.

B tabn. 4 pamxupoBaHHe NpoOBCACHO 110 3HAYEHKAM "oumileHHoro"
unaexca ISc. Pesynbrat cpaBHeHHs paHrOB OKa3bIBAETCA OUCHb [OYUH-
TeJIbHbIM. Ha nepBbIx MecTax 1o BeJIMYHHE NOTEPb OKa3biBalOTCs Teneph
HC HABOJHEHHs, a 3eMieTpsAceHHs. TeppHTOpHH, IIOABEPTILIMCCS HAM-
60nbIIMM NPUPOAHBIM KaTacTpodam, OKa3biBalOTCA CTpaHaMM 1ICPBROIL U
sropo# rpynn no ISg (KHP, CLUA, Kanana, Anxup, Mekcuka, Ykpau-
Ha, ApmeHnus). Onachele aBneHus npupoabl B banrnagew w Suowuy,
HaHECIIHE OrPOMHBIE JIIOACKHC H MaTepHalblble NOTEPH, C YUETOM Bbl-
coyaiiuell MIOTHOCTU HACEJIEHUsi B HTHX CTpaHaX He MOTYT CUMTaTbCs
Ype3MCpPHO MHTCHCUBHBIMU. Tlotepu B 3TOM cilydae aBASIOTCS CIlECT-
BHEM IKOHOMWYECKHX M JCMOrpauuccKkux ocoOeHHOCTEH CTpaH. a He
MHTCHCUBHOCTBIO ONACHbIX SIBJICHUH HPHPOILI.



TIpencrasnseTcs, YTO yKa3saHHOe BhlLE yOEAUTEIbHO AEMOHCTPH-
pyeT BO3MOXHOCTH MNpPUMEHEHHUst /Sg 1N YCTaHOBJEHHA MCTHHHBIX
MaciutaboB Bausgaus OST1 Ha xu3Hb nroaei.

Tabauya 4
HHaeKchi NOTEHUHANLHLIX NOTEPH NSt KPYNHERIHX TPHPORHBIX KaTaCcTPod
3a nepuon 1975-1995 rr.

Paur | Panmr
Crtpana Karactpoda S IS | ISg | ISc 1078 | no ISe
Kurrait 3emsieTpaceHue 66830 |225{-005| 23 1 1
Amisp 3emnerpacenue 3660 {098 |-1,11} 209 | 22 2
Kanana 3acyxa 2500 0821-1,171 199 | 24 3
Mekcuka 3emneTpsceHue 5770 {1,08{-072] 19 | 20 4
CIDA Toxapbi 25000 | 1,82 {-007| 1,89 5 5
VYkpanna Bspsis A3C* 30010 } 19006 1,84 | 4 6
ApmeHus 3emueTpscenHe 17330 | 166|012 1,78 | 6 7
CLIA 3emreTpscenue 17010 | 165|007} 1,72 | 7 8
CIUA Yparan 15010 1,6 |-007| 1,67 8 9
ClIA HapomieHue 12010 1,5 |-0,07) 1,57 | 10 10
CLIA VYparan 11250 | 1,47 |-007| 1,54 [ 11 11
CLUA 3acyxa 9000 1,37 |-007] 144 | 13 12
ClIA Yparan 8230 1,34 { 0,07 | 141 i4 13
'Batemana 3emreTpAceHHe 6860 1,26 1-012| 138 | 19 14
Ywm 3emnerpacenne 1250 10,52 {-082( 1,34 [ 35 15
ClIA Heds (Tankep) 7000 1271007 1,34 | 17 16
ClUA 3emnerpaceHuc 7020 127 1007 1,34 | 18 17
Kurait Hapoaunenue 7320 1,28 | -0,05} 1,33 16 18
VYxpauna Bapbis A3C 8010 11,32( 006 126 15 19
Hnans Hapoanenue 13360 } 15510371 LI8 | 9 20
SInoxus 3emiierpsacenue 41270 1204|086 | 1,18 | 2 21
IOrocnasus 3emuteTpsiceHue 2730 10,86 {-031] L,17 | 23 22
Banrnapew Haposanenne 36570 | 198 085 | 1,13 3 23
Upan Hapoanenue 1670 | 064 |-047| 1,11 | 30 24
ClIA Vparan 2350 }079|-007| 086 [ 25 25
Hramis 3emieTpaceHue 10790 1145 072|073 | 12 26
CamBazop 3emnerpacenne 1750 066 016 | 05 | 29 27
Benrpus 3acyxa 2000 | 072|027 |045| 27 28
Maxucran Hasoguenue 1760 1067 0,25 | 042 | 28 29
Hrams 3emeTpaceHne 3850 1,001 0721029 | 21 30
dpanuus Wropma 1540 061 044 10,17 | 31 31
Hranua 3acyxa 1500 06 10721012 33 32
Bawrnapeiu HasonHenue 2000 (072] 0851(-013}| 26 33
Utamua Hedrs (Tpybonposon) 1300 (053] 072 {-0,19| 34 34
banrnanet Hasoanenue 1510 06 0.8 |-025| 32 35

* 110 3apy6exHOH OlleHKe
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4. U3MEPEHME PA3PYLUNTENIbHOM CUJbl KATACTPO®

Bce katacTpodsl M cTHXHIiBIE OICTBUA NPOU3BOUAT PA3PYIIECHHS.
Maciutab paspynieHuii 3aBUCHT OT XapakTepa nopaxarouux GpakTopos,
KOTOpBIC BO3ACHCTBYIOT HA OOBEKTHI, HAXOAALIMECH B 30HE HX AECHCTBHA
(HanpuMep, 3aTOMJIEHUE NIPU HABOAHEHUH MIIM CHEXHbIH 3aBall OT J1aBu-
HbI), ¥ OT MHTEHCHBHOCTH OITACHOTO ABJEHHUSA NPHUPO/bI, KOTOPOE NPHUBO-
JMT K 00pa3oBaHHi0 mopaxkarolMx (akTopoB (Hampumep, pasiHyHas
ammuTyaa 3emnerpsceHus). CyuecTByeT M 3aBHCHMOCTh Maclitada
paspylieruii OT CBOHCTB caMuXx 00BEKTOB, NOABEPralOLIMXCA BO3AECHCT-
BHUIO (HanpuMep, BHICOTHBbIEC 3[aHHUS, NEPEBAHHbIE MM CaMaHHbIE JOMa
TNI0-Pa3sHOMY PEArupyloT Ha YacTHYHOE 3aTOTUIEHHE). 3aBHCHMOCTb MO-
TCPb OT COCTOSIHUS HCKYCCTBEHHbIX OOBEKTOB PCrHOHA HAH OT FOTOBHO-
CTH HaceneHHs K npoxoxaeHuio OSI1 He oTHOCHTCA K reopH3H4ECKOH
JIHU3aCTONOTHK. JTOT BONPOC ABJIAETCA NPEAMETOM H3Y4YCHHS B HayKe O
6e30MaCHOCTH XU3HEHEATENILHOCTH.

4.1. IToxazamens paspyuiumensHoil cujst

3aBUcHMOCTH MacuiTaba KaTacTpodbl OT HHTEHCHBHOCTH ONMACHOI'0
SBJICHUA NPHPOLbI, MOPOXKAAIOILETO Pa3pyLUCHHI 00BEKTOB, MOJUYEPKHY-
Ta yxe B pabote H.B. [llebanuna. YcraHoBACHHE 3aBUCUMOCTH CTEIIEHH
BO3MOXHOIO pa3pymieHus oT uHTencuBHocTH OJSIII, 6e3ycnoBHo, sBis-
€Tcs OJHOH M3 BaKHCHUIMX 3343y AW3ACTOJIOTHH, HO OHAa MOXCT ObITh
H3y4eHa TOJNBKO NOCNEe TOro, KaK NPUHATO COorylalieHne 00 U3MEepeHHMH
CTeNeHH paspyweHui. IMeHHo 3TOMy NOCBALIECH AaRHBIA pa3aesn.

B dopmyne (2.8), npensasHadeHHON AN KONHYECTBEHHOH OLEHKH
NOTEpPb, Pa3pYILHTCIbHYIO CHIIy KaTacTpod OMMCHIBACT MOC/IEAHEe cia-
raemoe. B cooTBeTCcTBHH C ero onpeaenentem: 1gE = lg(o/ay), oHO npen-
crapiseT coboil AecATHYHBIH JorapudM OTHOLIEHHA KOIPPULHEHTOB
MaTepHalbHbIX WM NIOACKHX MOTEpPb 3a TOA B pailoHe KaTacTpogb! npH
ee HanHyuu (0) M oTcyTcTBHH (0g). KoadpuumeHtol noteps ntoaci H
MaTepUaJIbHBIX LIEHHOCTEH MPUHATHI B MEPBOM NPUONMKEHHH OAHHAKO-
BbIMH. CHATb 3TO OrpaHHYeHHe OyleT HETPYAHO.

Bennuuna £ (koagduumeHT nopaxeHns) nokasbiBaeT, BO CKOIbKO
pa3 paspymienus npu OSI1 npeBocxoasaT ecTecTBCHHYIO yObInb Hacese-
HHMS WK MaTepHallbHBIX pecypcoB paioHa. OHa orpaHMyeHa HC TOJbKO
CHM3Y 3Ha4YenueM £ = |, HO U cBepXxy, TaK KaK 11pY NOJIHOM YHHYTOXe-
HHH KOOPQPUUHEHTBI O U (L, YpaBHeHHi (2.4) 1 (2.5) pasubl 1. D10 3Ha-
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9UT, YTO [N PEIUEHHMs TOCTABIEHHOH 3aja4yd W3MEpeHHs MacluTaboB
KaTacTpodbl CICAYCT HauaTh C YCTAHOBJEHUS COMOCTaBUMOM LIKANbI
pa3spylieHHi IUIA pa3HbIX Mopaxarouwkx ¢axtopos. Hanpumep, MOXHO
NpeANOOXKHUTb, YTO 3€MIICTPACEHHE M TOPHANO, KOTOpbIE NMPHBELYT B
OHOM H TOM € 10 MOArOTOBJICHHOCTH paiioHe K OJMHaKOBBHIM MO CTe-
NEHM MOTEPL NOCHENCTBHUSAM, MOFYT CUMTAThCA OJMHAKOBbIMM MO Mac-
wraby paspyleHUi.

3uayenue BenuuuHbl IgE He MOXET 3aBUCETb OT XapakKTepa mnopa-
»aouwux (GakTopoB kaTacTpodbl, BO3ACHCTBYIOWMX Ha jlIOAEH U MaTe-
pHaNbHbIC LEHHOCTH, HO 3aBUCHT OT HHTeHcuBHocTH OAI. Takum obpa-
30M, BelWYHHa |gE xapakTepH3yeT CTeneHb IOTepb MO CPaBHEHHIO C
HOpPMAaJIbHBIMH YCIOBHAMHU. SICHO, YTO MUHHMaNbHOE 3HaueHHe IgE pas-
HO HYJO, koraa uucno norubwux npy OSII monei B paione paBHO ec-
TECTBEHHONH CMEPTHOCTH, a MOTEPA MaTEPHANbHBIX LCHHOCTEH ~ ycTa-
HOBJICHHBIM HOpMaM aMOpPTH3aUMM KanuTana. [Ipu nosHbix norepsx
(o = o, = 1) 3HaucHHe BeanyuHbl IgE Oyner paBHo:

IgEm = max{-lg(o); —lg(a,)}.

Jnd KOHKPETHOCTH B JaIbHCHIUMX OLEHKAX NPHHATO, uTo IgEm =
= —lg(a.) u, no naHubiM Ha 1980-1985 rr., cMepTHOCTH B MHpe COCTaB-
asiet 11 yen. na 1000. Ilpu 3roMm 3nauenue 1gEm pasuo 1,9586. Tax uto
6e3 3HaYHTENBHON OWMOKH MOXKHO CYHTATh, YTO NPH NOSHOM MCHE3HO-
BEHHH JIIOJEH HIIM MarTepHaiNbHbIX LEHHOCTEN M3 paiiona B TeueHue |
roga sHauenme Igkm = 2.

Ornowenue 1gE/igEm = Je B panpieimem OyneT Ha3biBaTbCs NOKa-
3aTesieM pa3pyLiuTeNbHON CHilbl NPUPOAHOI kaTacTpodsl. OHO xapakTe-
PH3YET, KaKyl0 J0JIH0 OT MAaKCHMAJbHO BO3MOXHOH B TeYEHHE roaa ee
Pa3pyLUMTENbHAS CHJIA UMEET B 30He AeHCTBHS . Jlng 06bIYHbIX YCTIOBHH,
KOr/la CTATUCTHYECKMH yyeT NOTepb OTHOCHTCS K I'0JI0BOMY MEPHOAY OT-
YETHOCTH, 3HAYEHUE ITOH BEIIHUHUHBI H3MEHSETCS OT HYNS 10 €AMHHLIBL.

Hcnonb3ys BBEeAEHHYIO XapaKTEPHCTHKY M ¢ yuetom (3.1), npuse-
aeM gopmysy (2.8) ans MHAEKCa NOTEHUHAIBLHLIX NOTEPb K BHAY

IS = ISg + 1g(5/So) + (/) + 2Jc. 4.1)

" CneityeT MMCTb B BHIy. 4TO ObICTPO TCKYIIMC Pa3pyLIMTENBHMIC MPOMECCHI MOFYT
HMeTh 3HaYenue Jo ropasio Gonblue yem 2.
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ITpaBas wactp BblpakeHUs (4.]) noOkasbiBaeT, YTO NpPUH H3YYEHHH
ONacHbIX ABIEHMI NPUPOJBI, C TOYKH 3pEHHS reodu3nuecKkol Au3acTo-
Jioruu, cneayet ocoboe BHUMAaHWE YAENHTh OLEHKaM NioLajei Bosaen-
CTBMS W MpPOJOJDKKTENbHOCTEH kaTacTpod. Kpome TOro, mms Kaxaoro
BUJa KatacTpodbl CAeAyeT BbIACIHTL MOpaxaromui dakTop ¥ HalTH
3aBHCHMOCTh MOpaxkatoieH crnocoOHOCTH JC OT XapaKTEPUCTHKH, OIH-
ChIBaIOWIEH HHTEHCUBHOCTB 3TOr0 dakTopa. A BOT 3HAUYEHHE NIOKa3aTels
pPa3spyWIUTENLHOR CHNBI A BCeX KaTacTpod HOJKHO OBbITL H3MEPEHO
eanHoobpasHo, Harpumep, B bajuiax. Toraa 3Ty BeIMYHHY MOXHO Oyaer
ucronb3osath B popmyne (4.1) nng pacyera MHAEKCA NOTEHLUHANbHBIX
notepb, obecneynBas TEM CaMblM €AMHBIH NMOAXOI K onpeieneHuio -
(hexTa pa3HbIX NPUPOAHBIX KAaTACTPO( ¥ CTUXHHHBIX OEACTBHUIA.

Kak yxe ynoMHHanocb, B HEKOTOPbiX OTpacisix reodusuxu ObUIH
pazpaboTaHbl IIKaJIL! Pa3pyIIEHUH NPUMEHHTENBHO K OTAEIbHbIM BUAAM
npuponssix katactpod. g 3eMneTpsceHnil OfHUM H3 NPUMEPOB TaKHX
wikan ssnsercs cokpalueHnas Uleiinerrepom [4] wxana paspyuieHuii npu
semieTpAceHusax Mepkamnu. Jns cMepyel cyluecTByeT M 4acTo MCMOMb-
3yercs B pas’HbIX CTpaHax Likajla KIacCMPUKAUMH HX N0 MHTEHCHBHOCTH,
npuHaTas Merteoposoruueckoit cnyx6oi CLLIA. Murtepecno conoctaButh
3TH LUKaNbl, JOTIONIHUB MX LIMPOKO M3BECTHOH LUIKAJIOH M3MEPEHHUS CHIIbI
Berpa B 6annax bodopra. 310 MOXHO caenaTh ¢ NOMOLIbLIO Tab. 5.

Ilpy nocTpoenyu 3TOH Tabnuubl rpaHULbl CKOPOCTEH BETPOB He-
MHOTO M3MEHEHbI, YTOObI YJIYYIIMTb COTNIaCOBAaHUE CO CKOPOCTAMH BET-
POB B CMepyax. 3TO MOXHO CACNAaTh, TaK kak Tabj. 5 nmpeacrasisieT co-
00ii TONILKO NEPBYIO MONBITKY NOJYYEHHUs COBMELIEHHOH TabauLbl pas-
pywieHui. B oty tabnuuy cnenosasno Obl BKIIOYMTH €Uie, 110 MCHbIUEH
Mepe, rpajlaliy pa3pymieHHi MpH Noxapax M HaBOAHEHUsX. BeposaTHo,
TNPH PACIUMPEHHH TAONHUIbl YTOYHATCS M XapaKTEPHUCTHKN Kaxaoro Oan-
J1a pa3pyLIEHHH.

Jns paneHeHIEro BaXKHO, YTO aHANU3MPYA 3Ty Talnuily, MOXHO
NPHUHATH K BLIBOAY, YTO MHTEHCHBHOCTB Pa3HBIX KaTacTpod) MOXHO CpaB-
HMBATh MO MX pa3pyliWTenbHOH cune. [ocienHION MOXHO BbIPa3suTh
B Oaynax, Hanpumep, wkansl Mepkannu-Uleitgerrepa, kak nokasaso
B Tabn. 5. Ecnu 3to cnenarty, To 6ani karactpod OKaxeTcs yHuBepcaib-
11011 MEpOH CTENCHM pa3pyLUEHHIA.
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Tabauya 5

ConocraBaeHne HIKaN pa3pylieHni BeTpa, cMepya H 3eMieTpsaCeHHil

Tokazaress paspyuun-
TeJILHOM CHUJIbI KaTacT-
CropocTs ——— Llikana CHbL Ban podst Jc, %
°| Kareropus ICMIICTPACCHHH | o _ KYCO4HO-
BETPA, .| poctu Betpa EpKAILH: . .
we cmMepucii Bogopra Megxamu— Llleiinerrepa HENUHEHHasA| NuHekHas
Llefinerrepa annpokcH- | GyHkums,
Mauus  |Je=0,24(Ib-
5.8),%
1 2 3 4 5 6 7
Perucrpupyerca
0...3 Rﬁj‘l:?ma?a 2 ¥ MCHee | TONBbKO Npubo- 1 0,0 0
pamH
3 ~ xom- Ha BepxHux
3,5..5 Mo nasana | uryrca sem, JTaxax cnaboe 2 0,0 0
T LKL NOAHHUMAECTCA ’
MIOKaYHBAHUE
NnLUTh
55 8 Jlo Havana { 4 —no3emka | B romax kaya- 3 00 0
T IKATb 13 necka 1OTCS IIOCTPbI ’
Not 5 — kavalorcs BuG
8...10,5 1auana | 1 oukue creo- »fopaum ax 4 0,0 0
LIKansl OT I'PY30BHKa
bl IEPCBLEB
6 — kavatores| Omryinaercs
11...13,5 }121:::;3]3 TONCTbiE BHE IOMOB 5 00 5
Cyubst BCCMHM
7 — Bee mepe-
BbSl CWJILHO
packauyBa- Jpoxanme
14...165| Ao Hasan TR TRYIHO) omos ouyu- | 6 48 29
YHHAOTCA CTCA Beemm
fiecyanble
Oypu
FO - cnabeie 8 11-
a3PYIICHHS,
18...32 pno[:a)gma- urropw, Mro- | [lospexcnaiorcs 7 48,1 53
TOYHCIIEHHBIE aoMa
10TCS TPYOBI,
160pb1 TIOBPEXIACHHSA
F1 - yme-
penHbie
paspywenus,] 12...15-
CPbIRAIOTCS | yparaH, CHJib- Paspywaiorea
33...49 | nokpbrTs Cc |  Hble MOB- cnabble ioma 8 76,2 71
KPbilLll, CHO- | PeXACHHS H
CHT aBTOMO- | Pa3pyIUCHHA
O ¢ fo-
poru
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Okonvarue maba. 5
I 2 3 4 5 6 7
F2 - cpur-
BAIOTCH Paspymiatorca
50...69 | xpbiwm, 15...17 |aoma obbruHoro 9 90,1 100
BbIPBIBAIOT- THIIa
Csi AEPCBbS
F3 - cnib-
HbIC NOBpC-
XKACHUA U
paspywenus | . —— Obuee
70...92 | kpbiwu, cTeH, paspyuieHue 10 96,1 100
KaeTcs -

TAKENDbIC 3maHuit
BaroHb!
ncpeBopa-
YMBAIOTCS
F4 - onyc-
TOLIUTE -
HPIC PAPY | e npoAaos-
93...116| wcHus, aeTes TiyTes penscst 11 98,5 100

paspyaior-
s TRAKENbIC
AoMa
F5 - caepx-
OnycToLH-
Tenbibie | npoo- Monnoe
117...142)paspymicsuns.| paspylucHue 12 99.4 100
nogHuMa- waetea 3aannit
10TCsL THXC-
NIble 10Ma

Torna MOXHO OT BU3yaIbHOH XapaKTEPHCTHKH Pa3pylleHUH NEPCHTH
K KOJIMUECTBEHHOM OlleHKE NMOCAeAHEro cnaraemoro B gopmyne (4.1). U3
TaOJINLB! BUAHO, YTO OULYTHMbIC Pa3pyLIEHHss HAUWHAKOTCS TONLKO TOrAa,
Korja siBjicHue gocturaet 6 Gamios no uikane Mepkanny—llleknerrepa.
[TpuHsB 3a HONB YpPOBEHb Pa3pYLUCHHI MPUMEPHO MPH TAKOH MHTEHCHB-
HOCTH W YUMTBIBasA, uTo paspyiueHus npu 10 u Oonee Gannax yxe npak-
THYECKH TIOJIHBIE, T.. OJMHAKOBBI MO 3KOHOMHYECKUM MOCNEACTBUSIM,
MOXHO NONYYHTH anNpOKCHMALMOHHYI (GopMyny Ui nepesona bana
paspylIMTENbHON CHAIbI B MOKa3aTeNb nopaxaloled cnocobHoctv Je. Ta-
Kasi GopMysna nMeeT BUA
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0 Jb<6
Je = th[(Jb - Jb0) + (Jb - JbOl)/Zc] = 1024Jb—-59)59<Jb<10 4.2)
1 Jb>10

ITo 3toi (opmyne nokasatesib pa3pylieHHR OyIeT BBHIYUCIEH B JO-
nsX equHUUbL B Heli BBeneHo obo3navenue Jb ana 6anna paspyuieHui no
wkane Mepxasnu-1lleiinerrepa, a Taioke ABa HOPMUPYIOIKX [TapaMeTpa:
Jb0, BbIOpaHHbIi paBHbIM 5,9, ¥ ¢, paBHblii 2,1. 3Hauenus mnokasartens
paspylUeHHit Npyu 3THX NapameTpax NpuBeleHb! B 6-M cronbue Tabn. S.
J1st IpOCTBIX OLEHOK MOXHO MCHOJIB30BATh KYCOYHO-AIMHEHHYI0 GopMmy-
Jy. X0T4, KaK BUAHO W3 CpaBHEHHs CTONOUOB 6 U 7, OHA JaeT CIUILKOM
peskoe HapacTaHue paspylieHHi npH Goneluux H6annax.

4.2. Cpagnernue paspyuwsumenbHoul cubl nPUPOOHBIX Kamacmpog

Hcnonb3oBanue dpopmyiibl (4.2) NO3BOASET PacCYNTaTh HHAEKC MO-
TEHUUANBHBIX NMOTepb 1S no ¢opmyne (4.1), ucnonblys ToNbKO UHGOP-
Mauul o0 omacHoM sBIEHWM npupoibl. B camom aene, 3ta ¢opmyna
NpUMET BHI,

1S = ISg(®, A) + ISc. (4.3)
1Sg(0, M) = Ig{osopcl 1 + B/Bo)/1500}. (4.4)
ISc = 1g(5/S0) + lg(t/10) + 2th[(Jb = 5.9) + ([Jb — 5,9])/4,2]. (4.5)

Bemnuuna ISg(9, A) npeacrasnser cobol (YHKUHIO TOJNLKO Teo-
rpapUyYecKHX KOOPAMHAT, TAK KaK OHa OMHCBHIBAET BJMSHHUE HA MOTEPH
OT KaTacTpodbl IKOHOMHYECKMX M AeMorpapyieckux ocobeHHoCcTei
paifoHa win cTpanbl. Bennunna IS¢ npeacTaBaseT IMaBHbIE XapaKTEpH-
CTHKM NPUPOAHBIX KatacTpod: miowanb pacnpocTpaHeHus S, mpomon-
JHUTENIBHOCTh T U Pa3pyLIHTENbHYIO cnocobHocTs Jb B 6annax. Bee atu
JaHHBIE MOXHO cOOpaTh UCIMONB3YS TOJNBKO XOPOIIO JOKYMEHTHPOBaH-
Hble JAaHHbIE O PAHEEC MEPEKHUTHIX YEIOBCYECTBOM NPUPOJHBLIX KaTacT-
podax M CTUXMHHBIX OENCTBHAX M NOCTHXKEHHS OTpaciiel reou3HKH,
H3Y4alolWX KOHKPCTHbIE OMACHbIE ABJIEHWS NPHUPOIBI.

WHrepecHo mposecTu cpaBHeHue Haubonee w3sectHhix Ol mo
CTENEHH OMACHOCTH HA OCHOBE 3TOrO MHAeKca. Takue OleHKH npuBee-
Hbl B Tabs. 6. Ouy 1107yueHbl O HCKYCCTBEHHO CKOHCTPYMPOBAHHBIM
naHHbIM. Hanprmep, cyOBeKTHBHBIMY ABASIOTCS OLEHKH Pa3pyiliuTeNb-
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HO} CHJIBLI HABOJHCHHUSA U 3aCyXH. BMCCTO rpo3bl B3ATH OLUCHKH 1A rpa-
Na, NpUYeM Y4TEHO, UTO 110 ONPCUCIEHHIO, OUECHKH JOMKHbI ObITb OTHE-
cenpl K nuowaan 1000 kM*, a nnowanu rpanobUTHit Peko A0CTHIAIOT
Takux pa3mepoB. OAHAKO pe3ynbTaTbl PAHXXUPOBAHHA MO NOAYYEHHBIM
UHaeKkcaM IS¢ BIONHE COrAcyloTCs ¢ OOIIENPUHATHIMU OUuecHKamMHu. Tab-
AMUa MOKa3bIBaeT, YTo Haubonee onacHbie 118 YeIOBEYECTBA KaTacTpo-
(bl - 3TO Te, KOTOPbIE UMEIOT GOJNbILYIO ANUTEABHOCTL Y NJIOLIAAL pac-
NPOCTPAHEHH, T.€. 3aCyXa, HABOJHEHHE, JIECHOH NoXkap. 3eMiaeTpsaceHne
MOXeT ObITh OUCHb OMACHBLIM, TOJLKO €CNIH MPOMUCXOAMT B paifoHe pac-
nonoxeHus ropoaos. Ho yuer noBbIlueHHOH KOHUEHTPAaUHH FOPOACKOTO
Hacenenus B Gopmynie Ui MHaeKca /Sg noka He NPOU3BE/CH.

Tabauya 6
Hupexc norenunanbhplx notepb Ans ocsoBubix OS5I
Xapak- | Tlpogomkuresns- Tipe-
OnacHoe Tcpr:M HOCTD Inowans | acbHLIC 2| =
srenne | HHEE (smhic. | paspy- | & | = | 2c | ISc
NpHPOAIBI Hb B B rofax ) wenns, | | =2
pasmcep, | yacax AL
KM
["pag/rpo3a 1 1 1,14E-04 | 1,00E-03 6 -3 [-39] 01 |68
JlaBuua 1 0.1 1,14E-05 | 1,00E-03 9 -3 {49]| 1.8 | 6.1
TopHaao 1 1 1.14E-04 | 1.00E-03 11 -3 -39 2 |49
Ononselib 10 )| 1.14E-04 | 1,00E-0) 10 -1 {-39]19 | 3
3emnerpsace- | 100 0.1 1.14E-05 | 1,00E+01 12 P 149 2 |-19
Hue
VYparau 100 10 1.14E-03 | 1,00E+01 9 1 |-29] 18 |-0,1
Hasomuenune | 1000 240 | 2,74E-02 | 1,00E+03 8 3 |-16]15]29
Jlechoitno- | 1000 | 240 | 2.74E-02 | 1.00E+03 10 3 1-16] 19|33
_Kap
3acyxa 1000 |26280[ 3,00E+00 | 1,00E+03 6 3105[01]36
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5. OCOBEHHOCTU 1 CUCTEMATU3ALIMA ONACHBIX
ABNEHUU NPNPOADbI C NO3NLNKN AN3ACTONIOTUN

B manbHeiilueM M3JI0XKeHWH yxe He oDoiTch 6e3 paccMOTpeHHs
KOHKPETHBIX OMAacHBIX SBJIEHUI MPHPOIbI, BBI3BIBAIOMIMX NPHPOJHBIE
KaTacTpogsl U CTUXHIHblE 6eACTBUA. CNELHANHCT MO pacyeTy H Mpo-
IHO3Y TakMX ABJEHHH AOJDKEH 3HAaTh HX BCE M O KAXAOM UMETh JOCTa-
TOyHble IS pabothl cBeneHus. OnHako nepeyeHb Takux OSIl oueHp
IUTMHEH, a CBEJIEHHS, KOTOPbIE MOIyT NOHa00HUTbCs B paboTe, MHOr006-
pa3Hbl ¥ OXBATBIBAIOT MOYTH BECh OMANa30H 3HaHHiIl COBPEMEHHOM reo-
¢dusuxu. [lostoMy nonesno npeapaputh onucande OSIl BoiABICHHEM
HeobxoaumMoro Habopa cBesieHn# 0 HUX. J[ns 3Toro HeusbexHo cneayer
NPUMEHUTbh Kakylo-nubo cucremaruzauuio. Jlockonbky xapakTep CHC-
TeMaTH3aLHH 3aBUCUT OT ee LieJieil, TO NpHMEM 3a OCHOBY TpeboBaHHe
BKJIIOYaTh B onucaHue OSIT Tonbko Te CBEAEHUA, KOTOPbIE MOTYT ObITH
TOJIE3HBI IPH OLIEHKE MOTEHIHAIBHOIO yiepba OT ero BO3HMKHOBEHHSA B
HEKOTOPOM paioHe.

5.1. Cucmema, cocmoanue, cocmas. Tunvt kamacmpogp

Kaxk yxe 0bu10 ckazano, KatacTpodbl SBJIAIOTCH HEWITATHBIM PEXH-
MOM (GYHKLUHOHHPOBaHHs CHCTEMBI "MalUMHbl — YENOBEK — OKpYXXKaroLlas
cpena”. M3ydyeHHEM CHCTEM 3aHHMMAETCs LEJBIH Psill HAyK, KOTOpble MOX-
HO OOGBENMHHTL MOA OBLIMM Ha3BaHHe "TEKTONOrMA" , WIM CHCTEMHbIH
aHaimu3. B cooTBeTcTBUM ¢ TpeOOBaHMAMH 3TOH OTpaciu Hayk, CHCTeMa
JOJDKHA ObITh OTHENieHa OT BHElIHeH cpeip! IpaHuuel, AOKHA MMETb
cocTaB (KaXxas CUCTEMa COCTOMT M3 KOMITOHEHT) M CTPYKTYpY (KOMIO-
HEHTB! CHCTEMBI CBSI3aHbI APYT C APYTOM ONPENENEHHBIMHE OTHOLIEHUSAMH,
T.e. MEXJYy KOMIIOHEHTaMM YCTAHOBJIEHbI CBA3M). 'paHHLbI CHCTEM, Kak
NpaBuiIo, onpeAenuTh jerko. CocTaBoM U CTPYKTYPOH KaXIOH CHCTEMEI
3aHMMaeTCs H3yyalolllas eec BETBb HayK. ECnHM MEHSeTCs COCTaBR KOMIIO-
HEHT, TO OHa MpEBpaIlaeTcs B APYTYIO CHCTEMY, T.€. ucuesaeT. Eciu cuc-
TeEMa TepseT CTPYKTYpY, TO 3TO O3HA4aeT, YTO OHa paspyiuaercs. Ecnm
BHYTPH CHCTEMbl y KOMIIOHEHT BO3HHKAlOT HOBbie CBs3u (00pasyercs
BHYTPEHHSA CTPYKTYpa), TO 3TOT IpOLECC CNOcOOCTBYeT 06pa3oBaHHIO
BHYTPEHHHX 'PaHULl CUCTEMbI H TAKXKE ABAETCA PaCNaioM.

DTOT TepMHH NPEMIOKHA B Havane XX B. PYCCKHIi y4eHbIH W NONMTHYECKHH neATeNb
A.A. boraanos
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OnacHble SABJEHHS NPUPOAbI UIA BCeX OHONIOTHYECKHX, COUMANb-
HBIX H TEXHHUUECKHX CUCTEM SBJISIOTCSA NPOSBICHUAMH BO3AEHCTBHUSA Ha
uux cpenpl. [Ipu Takux BO3NEHCTBUAX Cpella MOXKET MEHATb COCTaB (Ha-
OpUMEp, B Pe3yNbTaTe 3arpsA3HCHUSA), MOXCT pa3pyluaThCs (HallpuMep, B
pe3ynsTaTe OOBanOB MAM OCHINEi), HaKOHel, B Hel MOTyT oOpa3oBbl-
BaTbCs BHYTPEHHME CTPYKTYphl (Hanpumep, cMepuu). Bnepsrie Ha 310
Pa3NHYME B THNAX U3MEHEHHS BHEIIHEH Cpe/ibl, KOTOpPbIE HYXKHO YYHTHI-
BaTb NPH OpraHu3auMH QYHKHHMOHMPOBAHMS MCKYCCTBEHHBIX CHCTEM B
HEWITaTHbIX CUTYaUHAX, 0OpaTun BHuMaHue B.H. Llebanun.

On nucan, yto karacTpodsl MOryT ObITh Tpex TUMOB. Bo-nepBhIX,
OHHM MOTYT ObITb BbI3BaHBI CKayKOOOpPa3HLIM MNEPEXOAOM NPUPORHOM
Cpelbl U3 OIHOIO YCTOWYHMBOTO COCTOAHHUSA B JIpYroe (TpaH3WTHBHbIE Ka-
TacTpodsl). Bo-BTOpbIX, OHM MOIyT NMPOUCXOAMTH BCJIEACTBHE pacnaja
BHYTPEHHHX CBsi3eil okpyxatoued 00beKT cpeabl (IeCTpyKTUBHBIE KaTa-
cTpo¢sl). B-TpeTbux, oHM MOryT OBITH BhI3BaHbl 00pa3oBaHHeM B cpelc
BHYTPEHHHX MOJACHCTEM, KOTOpble MOTYT OKa3aTb Ha OOBEKT MOILHOE
nopaxarollee BO3ACHCTBHE (CTPYKTYHPYIOIHE KaTacTpodbl).

TlpuMepamMu TPaH3UTHBHBIX KaTacTpod SBIAIOTCA ONYCKaHUA y4yacT-
KOB CyLM BOJIM3M MoGepexuii uax 00pasoBaHUe ryCThiX TYMAHOB 3UMOI.
[Ipumepamu kaTacTpod AECTPYKTHBHOIO THMA ABJSIOTCS 00Basbl, ONOI3-
HM, oOpyiuenue Geperos. [lpumepamu CTPYKTYUpYIOWMX KaracTpod sB-
JIIFOTCS MHTEHCUBHBIE aTMOC(HEPHBIE BUXPU TaKHE, KaK yparaHsl MM TOp-
Hago. K takum katactpoaM MOKHO OTHECTH TRKOKE U CEITH.

HHTepecHo, 4TO yKa3aHHbIE THNBI H3MEHEHHUS CHCTEM H3Y4aloTcs B
TeopeTHYeckoil (u3nke pasHbIMH pasjenaMu. Hanpumep, B Teopuu au-
HaMMYECKHX CHCTEM MOJIb3YHTCS TaKMM onpejeneHueM: "katactpoda-
MM Ha3blBAIOTCS CKaykooOpa3Hble M3MEHEHMs, BO3HHKAIOILHWE B BHAE
BHE3aIIHOTO OTBETA CHCTEMbl HAa TUIABHOE M3MEHEHME BHEIUHUX YCJIO-
Buit". Ilpeobpa3oBaHus COCTOAHHUS CHCTEM, CBSI3aHHBIE C pPa3pyLICHHEM
BHYTPEHHMX CBs3€H, ABJIAIOTCH NPEIMETOM TEPMOIMHAMHKH HeobOparTu-
Mbix mpoueccoB. CaMONpPOH3BOJNIPHOE BO3HHKHOBEHHE JIOKANbHBIX
CTPYKTYpP B OAHOPOIHBIX CPEAAX H3yYaeT CHHIPIeTHKA.

Bce ckasanHOe 3HAYMT, UTO THI M3MEHEHUS OKpYXKatoLlei cpeabl,
NPUBOIALLMHA K OMAacHOMY fBJICHUIO M Jajiee K KaTacTpode, sBIfeTCs
BaXKHOH uH(pOpMaLHen.
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5.2. I'eocghepbl — ucmounuxu npuUpoOHbLIX 6030€iCMEuil

CyleCTBYIOT pasHbic CnocoObl KJIacCHPHUKaUUH NPHYUH TIPUPOL-
HbIX KaTacTpod. OaHako Ans Toro yTodsl ¢HOpMyNHPOBaTH B AaldbHCH-
LICM HX ONpCACNCHMS, MpEACTABIACTCS Haubojiee yA00HBLIM CHavasa
pPaccMOTPCTh PH3HYCCKOC COCTOSHHC BCLICCTBA CPCAbl, B KOTOPOH pas-
BHBAIOTCA MPUPOAHbBIC ABNEHHs. JI1060¢ BewecTso, KaK H3BECTHO U3 QH-
3UKH, MOXKCT HaXOAMTLCS B YETBIPEX BHUAX COCTOsIHHA (TBEPAOE, KUI-
Koe, razoo0pasHoc W njasma). B npupose Bce »TH COCTOSHHS NPHCYLLH
BCLUCCTBY, oOpasyioweMy Haly ivianety, [Toi BAMSHMC T'paBHTaLlHH
BELICCTBO OPTaHH30BAHO I'COMCTPHYCCKH B BHE KOHLUEHTPHUCCKUX 00-
jlacTeil, Ha3bIBAEMbIX OOBIUHO rcoc(epamy.
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Puc. 3. Cxematnunoe usobpaxenue reocdep 3emin.
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Cxemarnuecku reocdepsi nokasaHsl Ha puc. 3. BeuiecTBo Kaxaon
u3 reochep HaxXOmMTCA B pasnuyHOM ¢usnueckom cocrosHun. Cuuras
OT ueHTpa 3emiid, nepBoii reocepoit ABNAETCA TBEPAOE BHYTPEHHCE
aapo. Ero okpy»xacT xuakoe OCHOBHOe s4po. BeulecTo B HeM obnanaer
BBICOKOH 3NIEKTPONPOBOJHOCTHIO, U B HEM TMNOCTOSHHO LHMPKYIHPYIOT
KPYTOBbI€ JIEKTPHYECKUE TOKH, KOTOpBIE, 110-BUANMOMY, ABJAIOTCS Te-
HepaTopoM MarHuTHOro noas 3emnu. XapaxTep (DYHKUMOHHPOBaHMS
3TOro reHepaTopa MOXeT MEHAThCA, YTO MPHBOAMT K CKaukooOpa3Hoii
CMEHe MarHUTHOM MOJASAPHOCTH.

JKnakoe 11po OKpYKEHO MAHTHEH, BELLIECTBO B KOTOPOH HaXxOQnTCs
B TBEPAOM, TMJIACTMYHOM COCTOSHHH. MeEXaHHUYECKHE HAMpPSXKEHHA B
MAHTHH HEOAHOPOAHbI. CpbIBbl HANPAKERHH MOTYT MPHBOAHTH K KoOJIe-
OaHuAM Bcel ToNUM 3eMAM BbILIE MAHTHH. Bbllliec MaHTHH pacnonaraer-
¢ acrenoc(epa, CHILHO pa3orpeTas 3a CyeT BbIAENEHHS Telia OT pa-
IMOAKTUBHOIO pacnaja HeyCTOWUMBBIX H30TOMOB, PACCEAHHBIX B €€
Macce. Mectamu TemnepaTypa TaM NOCTMIaeT TOYKH IIaBJCHUSA Belle-
ctBa. Tam 00pa3yioTcst O4aru Marmal.

Bewectso actenocdeps! eie Honee NNacTHYHO U NOABHKHO, YeM
BEIIECTBO MAHTUM, NO3TOMY BO3HHUKAIOLIHE HAMpPXEHUA OBICTPO ucue-
3al0T, BbI3bIBasA AeOpMaLIHK Cil0s, MOKPIBAIOILETO acTeHOChepy. DTOT
cnoit HaspiBaeTca nuTocdepoii. BeulecTBO B HEM HaXOQUTCS B TBCPIOM
KPHCTIJIHYECKOM COCTOSAHHH.

BeulecTso nurocdepsl noasepraercs pasiduHbIM Mpeobpa3oBaHu-
aM. CaMbIMH 'PaHIMO3HBIMU U3 HHUX ABJIAIOTCA JABHKECHHS, KOTOPbIC Ha-
3bIBAIOTCS TEKTOHHYECKMMH. TEKTOHHYECKHE IBMXKEHHUS NPHHATO NOMI-
pa3nensTh Ha OBE OCHOBHBIC rpyNnbl: KoJeOaTeNbHble H AUCIOKALIMOH-
Hule. TeKkToHMYecKkHe ABHKEHUS ABNKIOTCS PE3YABTATOM Nepepacnpene-
JIeHHs HanpskeHuil BewiecTBa nurochepsl. HanpsokeHus BO3HHKAIOT B
pe3yJbTaTe JIOKaNbHOH pasrpy3k# yuyacTKoOB JuTOocdepsl, pa3ynaoTHe-
HHs €€, BbIBETPHBAHHA H APYTMX NPOLIECCOB, B YaCTHOCTH CBSI3aHHBIX H
C JEATE/IbHOCTBIO YE0BEKa.

H3meHeHHs HanpsKeHHUH BBI3BIBAIOT JMCIOKALHMH (TPELIMHBI, pa3-
PbIBBI), KOTOPbi€ pa3phiBalOT JMTOCHEpY HA OTAenbHbie YacTh (dpak-
HHH), pasHO#i apobHocTH. Camble KpyINHblE KYCKH NHTOC(Ephl — 3TO
nnatdopmbl. Ha HEKOTOPBIX 3 HUX PACIONAralOTCs KOHTHHEHTHI. Bonee
MEJIKHE YacTH HasbiBaloTCa auTochepHbiMH GsokaMu. Bee 3TH uactw,
njnasas No acreHocdepe, HCHBITHIBAIOT FOPH3OHTANILHBIE W BEPTHKAJIb-
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Hble nepeMerleHus. [0 BIHSHHUEM 3TOTO CO3AAIOTCA OCOOEHHOCTH reo-
JIOTHYECKOTO CTPOEHHS paiioHOB.

Brnaaunel nurocdeps! 3anmojiHEHb! BELICCTBOM B XXKHAKOM COCTOSA-
HHH, KOTOpOe Ha 3eMiie npeacrapiser coboi BOAHbIE PacCTBOPHI pa3jiny-
HOM KoHUeHTpauuu. Bona sBnseTcs rnaBHbIM €CTECTBEHHBIM PacTBOpH-
Tenem. OHa BCTyNaeT B XHMHYECKOe B3aUMOJEHCTBHE C BELIECTBOM JIH-
ToC(epbl, B pe3yabTaTe KOTOPOrO0 Ha IOBEPXHOCTH JIMTOCHEPHI, BO-
NepBbIX, 00pa3yercs HOBbIN TBEPABIH 0CAJ0K — BELIECTBO, 0Opasyloilee
KOpY BBIBETPHBAHMS (HanpHUMep, TIHHbBI), @ BO-BTOPBIX, B BOAE HAaKaIlIH-
BalOTCA PacTBOPUMblE CONU. BelecTso kOphl BLIBETPUBAHMS HAXOLUTCS
B ChiMY4YEM HJIH MAACTHYHOM COCTOSHMH M CPaBHMTENILHO JIETKO Nepe-
MELUAETCst 110 BO3JCHCTBUEM BHELIHUX CHJL.

Hapg oxeaHCKO M KOHTHHEHTaNbHOH YacTAMH JuTochepsl NPOUCXO-
AMT pacTBOpPEHHE BONOHM pasnuuHblX BelwecTB. I103TOMy cocTaB pacTBo-
POB OKa3bIBaeTCs PasHbIM. Tak 06pa3yloTCs 1BE OCHOBHbBIE BOJHbIE MACChl
ruapoceps! 3eMiIM — NpecHas BOJa CYLUM M COJIeHas BoAa OKeaHa (Ha-
3BaKUs BOABI OTPAXAIOT TOJILKO BKYCOBBIE PEAKLIMH YEJIOBCKA HA XHMHUYeE-
CKMH cocTaB BOJ). XHMHYECKH UHUCTas BOJA HA 3€MIIE MOXET MOSABIATHCS
TOJIBKO B pe3yJIbTaTe KOHUEHCALMH BOASAHOTO Mapa B aTMocdepe.

ATMoctepa npenacTaBaseT coboi 000n04KY 3€MIIH, OKPYXKAIOWYIO
auTochepy U runpocdepy, COCTOALLYIO H3 CMECH I'a30B BYJIKaHHYECKOrO
M OpraHHYECKOrO NPOUCXOXIECHUS, H BOASHOIO Iapa TepMOJMHaMHye-
CKOI'o npoHcxoxaeHus. HuwxHsasg yacte aTMOCcdepbl, B KOTOPOH NpOHC-
XOAAT aKTHBHBIE POUECCHI TEPMOJMHAMHUYECKOTO LUMKIa BOASHOrO na-
pa, Ha3bBaeTCa Tponocdepon. Cpeanss yacTh aTMocepbl, B KOTOpPOH
NPOUCXOJUT BaXKHEHIas GOTOXUMHYECKas pcakLids — 06pa3oBaHHE 030-
Ha, HasblBaetcs crpatocdepoit. B obenx 3THX 4YacTax aTmocdepsl
COOTHOLLEHHE ra30B B ra30BOH CMECH, KOTOPYIO NPHHATO Ha3bIBaTh BO3-
JlyXOM, SABIIAETCS IMTOCTOsHHbIM. Bbiwie cTparocdeps! npeobaanaror npo-
LieCChl TPAaBUTALIMOHHOIO pasjieNieHUs ra3oB, COCTaB aTMocdepsl CTaHO-
BUTCS NEPEMCHHBIM, H OHa MPEACTAB/AET COOOH CMECh Pa3pexEHHBIX M
MOHM3MPOBAHHLIX ra30B — HOHOChEpY.

BOnusu 3eMHON MOBEPXHOCTH B OObIYHBIX YCJIOBHSX IUia3Ma He
BcTpeuacTcs. Ho Bbllie HOROChEps! KOHIEHTpalLiHs I'a30B OueHb Maia, a
MOHH3ALMA IIOYTH NONHaA., 3TH YCJIOBHA XapaKTEpHbI AN PajHalHOH-
HBIX 110ACOB 3EMJIH, KOTOPbIE IPHHATO Ha3bIBATL MarHMToChHEpPO.

JeaTenbHoCcTh YeNnoBeKa IIPOTEKaeT, IiaBHbiM 00pa3oM, Ha rpaHHuax
KOpbI BbIBETPHBaHHA NUTOCHEPS], ruapochepsl U atMocdepsl. Kpome To-
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ro, Ha 3eMJie B €CTECTBEHHbIX YCIOBHAX HE BCTPEYAIOTC XHMHYECKH YMC-
Thle BellecTBa. [103TOMY MOXHO B JAHHOM TEKCTE€ OTHOCHTb TEPMHH
"TBepJoe BELIECTBO" K NMPUPOAHBLIM CMECAM BELUECTB KaK HeopraHuye-
CKMX, TaK M OPraHHYeCKHX HJIH COCTaBHBIX (FOPOACKME MOCTPOHKH), a
TAKXXe K CMECSAM CO JIbJAOM H, KOHEYHO, K CaMOMY JIby. TBEpLOE BEILECT-
BO Ha 3eMiie, B 3aBHCHMOCTH OT BHIa, MOXET ObITh FOPIOYNM H HETOPIO-
ypM. OHO MOXET HaXOAUTHCS BOJIH3H TEMMEPATYPhl IUIABJICHHS (JIel) HITH
BOMM3H TeMIepaTypbl BO3ropaHus ()KMBOE MM HCKOMNAaeMoe OpraHuye-
CKOM BELUECTBO: JepeBo, HedThb, ras, yrons). CBOHCTBA TBEPAOro BEILECT-
BA 36MHOMH KOpbl H3y4al0TCs B F€OJIOIHH, OHO HAa3bIBAETCsl FPYHTOM.

Teepaoe BELIECTBO MOXXET HAXOAMTbCA B COCTOSHMM pa3sHOH pas-
apobneHHocTH. Camoif KpynHOH ¢pakuuel cienyer cuutaTth ONOKH.
[pu u3yyeHuu karacTpod K HUM MOXHO OTHECTH HeE TOJBKO JHTOChEp-
HBIC OJIOKH, HO M JNeIHMKH, jieca, capaHHbl. OHH MMEIOT NMOJBHXHbIE
TPaHHUBI, BAOJIb KOTOPHIX MPOUCXOOHUT HX O0Jee HAH MEHEe MENNEHHOE
JBHXEHHE MIH XMMHYecKHe WIH dusuyeckue npeodpasosanus. Hampu-
Mep, TOPH30HTaJbHOE ABH)KEHHE, TTOABEM HJIH ONyCKaHHE IUTOCHEPHBIX
TIUIMT MK CJIOEB IPYHTA, TassHUE MJIH MOJABHXKKH JIEIHUKOB, FOPEHHE Jie-
COB BO BpeMs NoxapoB. BHyTpu 6510k0B mponcxoaut obpa3oBaHue Tpe-
LUH UnK nycToT. [lepeMelieHye MIHT NPOUCXOJUT MEANIEHHO, IO CpPaB-
HEHHIO C NPOJOJDKHTENLHOCTBIO JKU3HH 4Y€JIOBEKa, MOITOMY MOABHXKH
6JI0KOB HEECTECTBEHHbI AN YejOBeKa. TakHe COCTOAHUS ABAAIOTCA MC-
TOYHHKOM ONACHOCTH H MOTYT NPHBOJAMTDL K NPUPOAHLIM KaTacTpodam.

Kitaccom Huke 610K0B ABAseTCS (paxums TBEPAOro BEILECTBA, KO-
TOPYIO MOXXHO Ha3BaTb MaCCHBaMH. K HMM OTHOCATCS riiblObl CKAJILHOTO
IpYHTa MJH JbJia — aiicbepru. I'naBHbIi npouecc, CBA3aHHbIA C KaTacT-
podaMH OT MAaCCHBOB, — 3TO HX NepeMeIlenHe. '0Bops O NepeMEIIeHH H,
crefyeT pasnuyath COOCTBEHHOE ABH)XKEHHE (Halee — MpOCTO ABHXKE-
HHE), HalIpUMep, NajeHHe MIbIO, U TPAHCIIOPTUPOBKY INIbIO ABMKYLIEHCS
Cpenoi, HanpuMep, NniaBaHHe aHcOepros.

Eme Oonee menkoi ¢pakuued TBEepaOro BELIECTBA ABJISHOTCS 00-
JoMKH. K HMM OTHOCATCS KaMHM M MeNkHe NbauHbl. Katactpods! Bo3HU-
KalOT NpH HAKOIUIEHHH OGJOMKOB WIM MX NepeMeluenny. [lepemeitienue
00JI0MKOB, KaK M IJbI0, MOXKET NPOUCXOOHTb, HAalPUMED, B BHIE KaMHe-
MajioB B rOpax) MJIM 3a CHYET TPAHCIIOPTHPOBKH (MIEPEHOC JIbLA TEYCHHEM
peku). Hakonnenue MOXET BOSHHKATh TONBKO 33 CYET NepeMELCHHUS.

Hakonel, caMbIMH MEJIKHMH 4aCTHLAMH TBEPLOTO BCILIECTBA MOX-
HO CUHTAaTh MECUMHKH WIIM CHEXHHKH. KaTacTpodbt BO3ZHHKAIOT 3a cueT

42



JBHXKEHHS, TPAHCTIOPTUPOBKH, a TaKXXe NMPH HaKOIUIEHHH uiH oOpa3osa-
HMH Ha MecTe (3aMep3aHHe Jbja).

Xuaxoe BEWECTBO Ha 3eMJIe Takke MOXKET ObiTh HEOJHOPOIHO IO
dusugeckoMy coctaBy. C TOUKM 3PEHHs reopH3N4ECKON AH3aCTONIOTHH,
MOXHO BBIIENUTDb JIaBy, IpsA3b, BOAYy, kannu. lIpupoaHbie katacTpodbl
BO3HMKAIOT NPH ABHXEHHH THX TeodU3HYEeCKUX XKuAKocTeH, NPH HX
HaKOIUIEHMH (HaBOAHEHHMA) UJIH, HAaIPOTHB, HEQOCTATKE (3aCyXH), a TaK-
Ke MoJ BO3JAEHCTBHEM UX (DH3HYECKUX MIIH XUMHUYECKHX CBOICTB (BO3-
ropaHge NnonaBlUIMX MOJ JIaBy NOCTPOEK, HEMPOXOJUMOCTh AOPOT BCIE-
cTBHe 00pa3oBaHus rpA3M (paclyTHLA) UM 3amep3anus (obneneHeHue).
B cuny 60abIOTO COAEPMAHUS BOMABL, BCE MPHPOIHbIE PacTBOPHI HaX0-
JATCS BOSH3M TOUKM CMEHBI Pa3oBoro coctosxus (0°C).

B razoo6paznoM cocTosiHuM 00bIYHO HabIOHAIOTCA CMECH [TPHPOL-
HBIX Ta30B ¢ aTMOCEepHbIM BO3YXOM, KOTOpPbIe B AaJIbHEHIUEM HMEHY-
I0TCSl IPOCTO BO3AYyXOM. CMecH BO3lyxa C MenbYalIUMMK QpakuusMu
TBEepAOH (a3bl UnM BOABI, UrpaloLue GONbLIYIO POJIb B BOSHUKHOBEHUH
KaTacTpod, MOXHO, XOTS U HE OYEHb CTpPOro, Has3paThb a3pPO30AAMH.
K HUM OTHOCATCS: CMECh BO34YyXa M mnecka (NMblb, CHEXHas NbUIb, BO3-
JyX TyMaHa) U BOIAHBIX OONAKOB (CMEChb Kameib M BO3JyXa), BO3AYX
JIO>KJEBBIX 00JIaKOB (CMECh CHEXXHHOK, Kanesb U Bo3ayxa). Kartactpodsl
BO3HUKAIOT NpH 0Opa30oBaHUM 3TUX cMecel (TyMaH, CMOr), NpH ABHXe-
HHH HX (NblibHas Oyps, MeTeNb), a TAKXKE IPH MX CaMOJIMKBHIAALMH
(BBIDAAEHKE OCAAKOB).

Henp3s He OTMETHTD, YTO J@KE B OTCYTCTBMH B3BeceH BO3AyX MO-
KET BbI3bIBATh KaTtacTpodsl. Bo-nepsrix, 3T0 NPOUCXOANT APH OBICTPOM
IABWXXEHUH (BETep), a BO-BTOPbIX, 32 CYET HM3MEHEHMA (GH3IMYECKHX
CBOMCTB (NOXOJIOAAHUE MU NOTENJICHUE, YBJIAXXHEHHE MK BHICBIXAHHE).

Caenenust o reocdepe, B KOTOpOiH BO3HHKACT NMPEANOChUIKA Onac-
HOFO TPUPOJHOTO SIBJIEHUS!, ABISIOTCA BaxKHOH MHbOpMalMeHl, Tak Kak
IS KaXJ0T0 U3 HUX CYIUeCTBYeT 0coOblif Habop du3nyeckux napamer-
POB, KOTOpbIE ONHCHIBAIOT ero cocrosHue. CocToAHHE pa3HBIX reocdep
PETUCTPUPYETCS pa3HbIMHU CeTsMH HaOnroneHmii. M3aMepenHbie 3HauYeHus
3THX MapaMeTPOB NTO3BOJISIOT OTACIUTL HOPMATLHOE COCTOSIHHE OT aHO-
MaJIMii W OLCHUTbL CTENEHb aHOMAJBHOCTH COCTOSHMSA. 3TO BAaXKHO, TaK
KaK 4es0BEeYEeCTBO BbIPaboTajlo MHOTO pasHbiX NpUCnocoGieHud K u3-
MEHEHUAM COCTOSAHKA Cpelbl, ¥ TONBKO 3HAYUTENIbHbIC AHOMATIHH MOTYT
ObITH HCTOYHUKOM OIIACHOCTH.
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5.3. Buowvt npupoonsix eo3deiicmeui

Kpome reocdreps! ~ HCTOYHHMKA ONACHOIO SBIEHHA NMPUPOJLI, Cile-
NlyeT 3HaTb, Kakue reopu3uyeckye NMpoUecchl NpHBeaH K ero obpasosa-
uuio. ITockoneky 06siuHo OAIl aBAAIOTCA pe3yAbTATOM B3aUMOJEHCT-
BHS HECKOJIbKHX IIPOLECCOB pa3HbIX NPOCTPAHCTBEHHO-BPEMEHHBIX
MacmtaboB, TO U CBEJIEHUs O HMX CIEAYET H3/laraTh B ONpPEICIICHHOM
MOCNIEA0BATENBHOCTH.

Cka3aHHOE MOXKHO MOSCHUTH NPUMEPOM pa3zbopa NpHYHH HaBOJHE-
Hus B paifoHe r. Jlencka secrol 2001 r. DTo HaBOAHEHHE MPOH3OULIO B
pe3yJbTaTe MOBBILIEHHOTO NPHTOKA BOJ B PaiOH 3a CYET aHOMANBHO
HHTEHCHBHOT'O CHETOTasHHs BbillE MO TEYEHHIO, KOTOPOE COMpPOBOXAA-
JIOCh CHJIBHBIM 00Pa30BaHUEM 3aTOPOB HMXKE MO TEYEHUIO. Y CHIEHHBIA
NPUTOK TalbIX BOA ObL1 BbI3BAH: BO-NEPBBIX, MOBBILICHHBIM KOJIHYECT-
BOM poxzaeil oceHpto 2000 r. B mpennenoCTaBHbIH M JeOCTaBHBIH Ie-
PHOJIBI, BO-BTOPBIX, CYPOBOH 3MMOH C IMOBBIIEHHBIM, 10 CPABHEHHIO C
HOPMOI, KOJIMYECTBOM BhINABLIEr0 CHEra, B-TPETbUX, ACHON M TENIOH
MOrofiok B NEpHOZ Jienoxoda B Bepxoebax Jlens! Becnoit 2001 r.

Penved B paione Jlencka crnocobeTByer crcTemaTHieckoMy obpa-
30BaHHIO 3aTOPOB: YKJIOH JHA Pe3KO YMEHBLUAETCH, JOJHHA PEKH CyXKa-
€TCA U AeNaeT KpYToH MOBOPOT. MeTeOpONOorHYeckie yCJIoBHs crnocob-
cTBOBAIH 00pa3zoBaHuio 3atopos BecHoit 2001 r. Jlen Ha peke ObuT TOJNI-
CTHIH, TaK Kak 3uMa Obula XOJOOHOH. B nepuon negoxona B BEPXOBbAX
JleHsl cpenHecyTOYHas TemIeparypa Bo3[yxa B paiioHe JleHcka Obuia
OTHOCHUTENHHO HU3KOH H Kosebanach, BCIEACTBHE Yero IHEM JEN Ha pe-
K€ TasJ, 2 HOYbK0 BOCCTaHaBNMBaJCA. TakuM 00pa3zoM, B MEPHOA JEJ0-
xona B JIeHCKke CNOXMINCL O4YeHb ONarompHATHbIE YCIOBUA IUIs aHO-
MaJIBHO CHJIBHOT'O MPHUTOKA BOABI H IJIMTEILHOIO CYLIECTBOBAaHUSA MOMI-
HBIX 33aTOPOB JbJa. IMEHHO 3TO M BBI3BAJl PE3KMH H aHOMANbLHO BBICO-
KHit IObEM BOABL, T.€. HABOJHEHHE.

3JTOT npuMep IEMOHCTPHPYET BaXXHOCTh CHCTEMATH3alMH NPH U3JIO-
MeHHH (HaKTOB, KACAIOIMXCA ONACHBIX siBNEHUH npuponsl. [Ipexxae Bcero,
Hy>XHO mate onpezenenue cytd OSII. Caenyer ykasarh, kKakue NPHYHHBI
npuBenH k nokanmuzauud OAI B 3aganHOM paioHe. HyxHO 00BSCHHTD, 4TO
NPHBENO K BOZHHKHOBEHHIO 3THX MPHYMH (KaK MPaBWJIO, TIPH 3TOM YKasbi-
BAIOTCA YCIIOBHA, CIIOHBILMECS B reorpaduueckoM perHoHe, OXBaThIBaKO-
weM paioH Bo3HukHOBeHHs OSIII). 3TH ycnoBHA O6BIYHO OKA3bIBAIOTCH
aHOMANHMIMH €CTECTBEHHbIX MPOLIECCOB I[UTAHETapHOro Macuraba, T.e.
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CKJIaAbIBAKOTCA 33 BPEMs, CPABHUMOEC C CC30HOM, 3 B [IPOCTPAHCTBE — C
IJ1I01aAbY0 €ECTCCTBECHHBIX CHHOIITHYCCKUX paﬁonos.

5.4. Nopaswcaroyque axmopsvl npupoOnbIX 6030eicmeui

[Tpn paccMOTPEHUHU OMACHOTV ABAEHHSA NPUPOIb] BaXKHO YKa3biBaTh
Te $aKTOPbl, KOTOPbIE CO3/AKT ONMACHOCTh JUIS JIIOACH U MaTEPHaNbHBIX
uennocted. (B cnyvae Jlenckoro HaBoaHeHus JTMM (aktopom Obuio
3atoruicHue.) Takue dakrTopbl B JajnbHeluicM Oyaem HasslBaTh Mopa-
walowrMK, TnapoMereopolioruycckue HabmoleHus (HKCHpYIOT He
BO3HHMKHOBCHHME OMACHOCTH, a JIOCTHXCHHE Kakoi-nubo u3 nabmonae-
MbIX BEJTHUHH KPHTHUECKHX 3HaueHui. [InuTenbHas NpakTika ruapome-
TEOPOJOrHYCCKOro obecneueHus x03siCTBCHHON JIeATCIbHOCTH NpHBENa
K TOMY, 4TO ObUI OTpalOTaH CIIMCOK 3HAueHWH OKEAHOJIOMMUYECKHUX, I'MIl-
POJIOTHYECKMX W METCOPOJIOTHYECKUX XaPAKTEPUCTHK, AOCTHAKEHHE KOTO-
PBIX 110 ONPCICIEHHUIO ABASETCS 0CO60 ONACHBIMH fABNEHUAMH. B nactos-
uiee Bpems B OQHUHAIILHLIX AOKYMEHTAX HX Ha3blBalOT TaKkKe "CTUXHH-
HBIMH T'HJIPOMETCOPOSIOrHYECKMMH siBeHUsIMU". OAHAKO NepedyeHb I10-
paxaowux GakTopoB, KOTOPLIC IPCBPALIAIOT ITH SBACHHS B HCTOYHHKH
ONACHOCTH, H3BECTEH THPOMCTCOPOJIOraM HCAOCTATOMHO TOYHO.

[TosHbIM CNMCOK KPHUTHYECKUX 3HAYCHUH TIHUPOMCTEOPONOruye-
CKHX BCJIMYHMH NPHMBCAEH B HOPMATHBHBIX AOKYMEHTax. Bbiaepxku u3
[5] manw B Tabn. 7.

Tabauya 7
THII0BOI nepeyelb OMACHBIX HPHPOAHBIX FTHPOMETCOPOIOI HUECKHX ABNEHHIT

Ne Bua onaciioro
/| SBACHHS FPHPOABI
1 2 3
] Cunbniblii Betep | CkopocTs BeTpa (CUHTas MopbiBbI) — HC MeHee 25 M/C, Ha aKBaTOPHU
OKEaHOB, apKTHYCCKHX H AaIbHCBOCTOURBIX Mopeit — He mMenee 30
M/C, Ha NOOLPCALAX MOpeli 1 B ropax — e McHee 35 m/c
2 Cmepy CuabHbli BHXPb ¢ NPHOAMZHTCABHO BEPTHKAILHOM OCBIO. HMEIO-
I 811 TEMHOT'O CT0:16a 1IH BOPOHKH, HANPaBICHHOI 01 ofaka k
110BCPXHOCTH 3eMA11 (BObI)

Onpeacnenne

3 Quenb cuibhbIi Beoinaaennc 3a 12 yacos nc Menee 50 A 0caakor
OKIb (B ropax — 6once 30 mar)
4 | Cunbybiii aMsenb Boinaaenue ric 6oce uem 3a 1 vac ve menee 30 My 0casIkoB
S | Ouenbcunpiibiii | Buinajiedne 3a 12 yacos He Metiee 20 MM OCAIKOB B 311MIICC BPCMS
CHer
6 | llponomkurenbhbic Beinagenue He meriec 100 MM ocaaxos 3a nepito Gonee 12 u,
CHABIBIC AOKE 1O MeHee 48 y
7 Kpynnbiid rpaa | Ocajlky B BHAC YACTHL TLIOTHONO 21613 JHAMCTPOM HE MeHee 20 Mat
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Tpodoaxcenue muba. 7

1 2 3
8 | Cuaphas Merers | TlepeHoc cHera Haa NOBEPXHOCTBIO 3EMITH BETPOM CO CpEjlHeif Cko-
POCTBEO HE MeHee 15 M/c, MoHukaloumii BUAKMOCTL 110 S00 M 1
MeHee
9 | CwibHas neLibHas | TlepeHoc GONBLIMX KOIHUCCTB MbLIH WM 11CCKA HAl IOBEPXHOCTHIO
Oyps 3eMIH BETPOM CO CPCIIHEH CKOPOCTBIO He MeHee |5 M/c, nonmxaro-
Wi BUAHMOCTL 10 500 M M MeHee
10 | Cunbhoe rononea- | 3avep3aHue NEpCOXNAKICHHbIX Kanenb A0%KAA Ha MOBEPXHOCTH
HO-M3MOpO3€eBOC 3EMJTH ¥ Ha npeaMeTax ¢ 00pa3oBaHHUEM CNoA Jibja
OT/IOKCHHE Ha MPo-
BOJAX
11| Cunphbiii Tyman | CiibHoe NOMyTHEHHE BO3YXa, BbI3BAHHOE B3BCLICHHbIMH Karlisa-
MH BO/Ibl, C BUAMMOCTLIO He Gonee 50 M (Ha Mope — MeHee 100 M)
12 | CunbHblii Mopo3 | B neproa ¢ HosAGps no MapT MMHAMAbHAS TCMIEPaTypa JOCTHracT
ONacHbIX 3HaUYEHHH A5 3aiaHHOTO paitona
131 Cwmnaixapa | B nepionc Mas no aBryct MakcCHMaibHast TEMIEPaTypa JOCTHraeT
ONAaCHbIX 3HAYEHHH N4 331aHHOr0 paiioHa
14| Upessbruaitnas | [loxasarens noxapHo# ormacHOCTH (CyMMa NPOM3BCACHMI TeMNiepa-
NOXapOOMacHOCTL | Typbl BO3MyXa Ha 3HaueHHC AchULITA TOUKHM POChE B 15 u, onpeae-
JIAeMas 3a BCC jAHH, CYHTAas OT NMOCNEAHETO C OCAAKAMHK HE Menee 3
Mum) npesbiwaer 10 000
15| Cxoanasuubl Macca crera, nanaromas WM cronsaronias ¢ FropHbIX CKIOHOB H
YBICKAIOLIAs Ha CBOCM NYTH HOBbIC Macchi CHETa
16 3aMopo3Ku T1oHMKCHYME TEMNCPaTyPb! BO3AYXa WIH NOBEPXHOCTH MOYBLI 10
OTPHUATEIILHBIX 3HAUCHUIT NTPH NONOKHTENBHOM CPEIHECYTONHOI
TEMMEPaTyPE B NEPHO/ aKTUBHON BErCTaLHH CESThCKOXO3ANCTREH-
HBIX KYJILTYP, NPUBOASILEE K HX NOBPEKACHNIO
17 | TlepeyBnaxuenue | ObpasoBanie yUaCTKOB, HOPMATbHO#H IKCTUTyaTalMK KOTOPBIX fIpe-
nouBb! (OATONNE- | MATCTBYeT NGO Manas rnyOuHa 3aneraHns NOA3EMHBIX BOA, THO0
HHE TCPPHTOpHH, | c1abas NPOTOMHOCTD, M 3aCTOH BOAB! B MOBEPXHOCTHBIX 10PH30H-
3abonaunBanne) Tax rpyHTa
18 CyxoBe# CoxpateHne B Te4eHHe Tpex 1 Goce aHeil noapa XoTs b
B OJIMH M3 CPOKOB HaO/MOAEHHI KAXKAOro AHA 3HayeHH i oTHOCH-
TebHOM BiIKHOCTH He 6onee 30% rpu ckopocty Berpa 6oiiee
7 M/c 1 TemMneparype Bbilue 25°C B MepHOX LIBETCHHUS, HAIMBA, CO-
3PEBAHKSA 3¢PHOBBIX KYIBTYD
19| 3acyxaarmocdep- | OrcyrerBie 3ddexTHBHbIX 0canKoB (Gonee S MM B CYTKH) B Berera-
Has LIHOHHBIH NIepHOA roja He Mence 30 aHei noapaa npU MakCHMaib-
Ho# Temneparype Boiiue 25°C (B 10KHbIX pafionax — e 30°C)
20 | 3acyxanousennas | B BereraunonHbii nepuon rona se Merce 30 el noapan 3anacs!
TpOJyKTHRHOI Bnary B cioe noussl 0—20 cM cocTaB:siioT He Honee
10 MM
21 Tonosoase E>xeroaHblit noabeM YPOBHR BOAbI 0 OTMETOK 00CCTICUCHHOCTBIO
mcnee 10%
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Okornuanue maon. 7

1 2 3
22 3axkop CKorvieHHe UIyTH H BHYTPHBOJIHOTO JIba BO BPEMsi OCEHHETO J1e0-
X0/1a M B Ha4ase JICA0CTaBa, CO3AAIOLICE CTECHCHHE PyCila Ha OT-
JEIbHOM YYacTKE PCKM 1 BbI3bIBAIOLLEE [TOXBEM YPOBHS BOJbI JI0
OTMETOK 0becneueHHOCTbIO Metee 10%
23 3atop Croruienye nbjia BO BpeMs eI0X0/d, CO3alollee CTCCHEHHE pycia
Ha OTAENBHOM yHaCTKe PEKH M BbI3bIBAIOLICE NOTBEM YPOBHS BOAbI
710 0TMETOK oBecricuerHoCTbI0 MeHee 10%
24 IMasoaok BhicTpbIii NOIBCM YpOBHS BOIB! 10 OTMETOK 00ECNICYEHHOCTBIO
Meree 0%, BO3HUKaIONMH HeperynapHo
25 Cesb [TaBoaok ¢ ouensb Gombiumum (no 75% obuieii Maccht) conepkaHHem
MHUHepanbHbIX YaCTHLL ¥ 06I0MKOB NOPHBIX MIOPOA, XapaKTepu3ye-
Mbli NpoBHAKeHKEM TOOOBOH YacTH B JOpME Bana U3 BOIb! U Ha-
HOCOB GOITBLION pa3pYHIHTEILHON CHITbE
26 | Hwuskas mexenb | IToHMXeHHE YpOBHA BOAB! B BOAOEME HIKE HABUIrALHOHHbBIX YPOB-
Heil ¥ NPOEKTHBIX OTMETOK BOA03a00PHBIX COOPYKECHUH
28 Llynamu OnacHxas Bo/Ha, PUBOIALIAS K 33TOMLICHUIO PHOPEKHBIX Hace-
JIEHHBIX ITYHKTOB, GEPErOBBIX COOPYXKEHHIA B APYTHX XO3AICTBEH-
HbIX 0ObEKTOB
30 | CunbHoOe BoNHeHHe | BbicoTa BOMH 4OCTHMracT 3HaUCHHH, NPH3HABaEMBIX B JaHHOM paii-
OHE OTIACHBIMH /L1 MOPCTUTABaHH S, NPOMBICTIA H COOPY>KCHHI (B
NpHOpEXHBIX paifoHax BbICOTA BOJIH HE MEHEE 4 M, B OTKPLITOM
Mope — He MeHee 6 M, B OKeaHe — He MeHec 8 M)
31 |Obnenenenue cynop|  OTnoxeHHe ba HA YACTAX BO3AYILHBIX HIIH MOPCKHX CYIOB,
2 TAKKE Ha NPOBOAAX M APYrHX o0beKTax
32 | Harounble srienys | YpoBeHb BOAb) BBILIC ONACHbIX OTMETOK, 1IPH KOTOPbIX 3aTOIUIAIOT-
Csl HACCNCHHbIE NYHKTBI, GeperoBble COOPYKEHUS H OOBbEKTBI
33 Tsaryn I'opH3oHTanbHbiC kKonebaHMs NPHILBAPTOBAHHBIX CYNOB, BLI3BAH-
HbIC kone6aHHeM BOIb1 B IOPTOBOH akBaTOpHH
34 | PanHee nosenense | [osBnenne neasHOro NOKpPoBa WK NPHNas B PaHHUC CPOKH TIOBTO-
Juna PACMOCTBIO He yauue 1 paza B 10 net
35| HureHcuBHbIH Jpeiid NLAHH CO CKOPOCTBIO He MeHee | kv/u
npeitd ymaa
36 Cxatue nbaa CkaTHe JibAa ¢ MHTCHCHBHOCTBIO 3 Oanna
38 |Onachoe nosinenue| [NosrneHne Nbaa, He NPOXOAMMOrO CyAaMH H JIEJOKONaMH B HEPHOA
sbaa HaBHIaLHK Ha CYAOBBIX TPAccax H B paioHax NpoMbIciIa
39 | OnacHocTb OTpbIBa OnacHocTb OTpbIBa NPUOPEKHBIX ThIOB
Jbaa B MECTax BbIXO/a JIOAEH Ha Jich
40 Hasans! baa Harpomoxxaehne Abaut Ha Beperax
41 | Pesxoe yxynwenue | TIpoOHUKHOBEHHE OMACHBIX BONH KOCMHYECKOTO M COTHEYHOTO H3-
panMalMOHHOM JTyJEHHS K IOBEPXHOCTH 3eMiH
06CTaHOBKH
42 | Peskne u3meHenus | BrICTpbie M cHabHble KOneOaHHUA XapaKTePUCTHK 3EMHOrO MarHe-

nonocdepr: (Mar-
HUTHad Oyps)

TU3Ma, PE3KO HapYILLIAIOUIKE CrO IIABHbIH CyTOUHBIH X0 U NPO-
ZOIDKAIOLIMECS HECKONBKO YacoB H Jaxe aHei
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OTMETHM BaXHYIO OCOOCHHOCTb MPUBEACHHOrO nepeyHs. Pan kpu-
TEpHEB OTHOCHTCH K IKCTPEMANIbHbIM 3HAYEHHAM OQHOro (U3HYECKOro
napamMeTpa (CKOPOCTH BETpa, TEMIEPaTypbl, MHTCHCHBHOCTH M BHIA
OCaIKOB, BUAMMOCTH, YPOBHS BOJB!, HAAMUM4 JibJa, BOAHEHUA, obaene-
HeHus). Ho 3HaunTenbHas rpynna KpUTEpHEB TIPEICTaBJieHa Ha3BaHMsA-
mu camux OAIl (Merens, nuiibHasg Oyps, cyxoBei, noxkapnas ornac-
HOCTb, CEJIM, JIaBHHbI, TPONUYECKHE UMKIIOHBI, liyHaMH, TATYH). 370
HMeeT MeCTO MOTOMYy, 4TO Hekotopwie W3 OAIl mpeacrasnsior cobok
COBOKYIHOCTb JKCTPCMANIbHBIX 3HAYCHHH HECKOABKHX (H3UYECKUX na-
PaMETPOB, KOTOpbiE OJHOBPEMEHHO MPEB3OLIIM KPUTHUYECKME MOPOTH.
Hanpumep, Tponuuyeckuii LMKAOH npegcTaBnseT coboi obnacts, B KO-
TOpOl HMEET MECTO MpPEBLILICHHE KPHUTEPHEB MO CKOPOCTH BETpa, MO
WHTEHCHBHOCTH OCaJKOB M BO3HMKAIOT BOJIHBI BbICOTOM Oonee 8§ M. Ot-
cloAa CeAyeT, YTO MpOrHo3upys HasBanHoe O, Mbl OXuzmaeM cuTya-
LIMIO, KOTAa BO3HHKAeT HECKONLKO NMPHPOAHBIX NOpaXawwuXx (GakTopos
(cwibHBII BeTEp, CUNIBHBIH 10X b H 0CODO0 ONAaCHOE BOJIHCHKE).

Crepyet uMeTb B BULY, 4TO nepeuncinennsie kputepuu OSI1 oTHo-
carcs B Poccuiickoit Peaepaunn k 0co60 onacHbIM TONLKO B TCX Clly4a-
4X, KOTla OHW MOTYT JOCTHraTh YKa3aHHLIX KPHTEPHEB HA TEPPHUTOPHU
HE MeHee ofHO# TpeTH cybbekTa denepaunn (obnactH, kpas, pecnybau-
KM WM ropoja ¢ HacesneHHeM He McHee 100 ThIC.), MM HECKOJBKHX ai-
MHMHHUCTPaTHBHBIX paAiOHOB C WHTEHCHBHBIM CEJbCKHM XO3SHCTBOM
(NpOMBILIJIEBHOCTBIO), @ TaKXKe aKBaTOpHH Mopsa (KpynHoro nopta). [Tpu
3TOM NPOROIDKUTENLHOCTH ABJICHUS JOKHA OBITh HE MeHee 6 4 (ToyHoe
3HayeHHe He NpPOrHo3upyercs). BpeMs npoxoxaeHHs uiaM BO3SHHKHOBE-
Hus OSIIT yka3biBaeTCs C TOUHOCTBIO IO NONOBHHBI AHA HIIH HOYH.

3nauenus kpurepues OSIT Moryt ObiTh YyTOUHEHB! B KOHKPETHBIX
reorpapuuecknx palioHax ¢ y4yeTOM HX NOBTOPSAEMOCTH M BIHSAHHS Ha
NPOU3BOACTBEHHYIO NEATENIBHOCTL OTIAEAbHBIX OTpaciiedl Xo34iCTBa
(ropHonoGbiBatoIas MPOMBILLIEHHOCT, A00bIYa HehTH, YYBCTBHUTCIb-
HOCTb BO3/IC/IbIBAEMbIX B pailOHE CEbCKOXO3AHCTBEHHBIX KYJNBTYD WJIH
BHIOB XHBOTHOBOACTBA). BCe yTOUHEHHS NMPOBOAATCA TOJNBKO IPH CO-
rJJaCOBaHMH C NPAaBUTENbCTBEHHBIMH OpraHaMHu.

5.5. Ioox00 Kk cucmemamu3sayuu ceedenuit 06 OAII

H3noxeHHoe BbilE NPUBOAMT K BBIBOAY O TOM, UTO, 3aHMMasCh
NPOrHO3UPOBAHHEM OITACHBIX ABNEHHHM NPUPOAbI, CNEUHANHCT JOJDKEH
3HaTh CJIEAYIOUIHI KPyr BOIIPOCOB:
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1) onpenenexnye onacHOro ABJIEHUA IPHPOIbI;

2) napaMeTpbl COCTOSIHHA reocdep, 0COOEHHO Te, KOTOPhIE y4acT-
BY1OT B onpeaenenuu OII;

3) ¢usnueckue mpouecchl, GOpMUPYIOLWIKE 3HAK H3MEHEHHS
NapaMeTPOB COCTOSIHHUSA;

4) dakropbl, KOTOpPbIE COACHCTBYIOT COXPAHEHHIO 3HAKA H3MEHEHHA
COCTOSIHHUS B TeYeHHE N0CTaTOYHOro Juis obpasosanus OSII BpemeHu;

5) ycnoBusi, COAEHCTBYIOIIME YCHIEHHIO TEHACHLMU K POCTY H
ocnabneHur0 TeHAGHUMH K YObIBAaHHIO 1NapaMeTpoB COCTOSHHS,
pnusrommnx Ha OAII;

6) ycnosus cosMemlenus Onaronpustipix ans OSIl TenaeHuw
Pa3HbIX MapaMeTPOB COCTOSHHUS H MX B3aMMHOIO YCHJIEHHA, YTO CO3AaeT
IKCTPEMATLHYIO re0(U3HYECKYIO CHTYALHIO;

7) oxunaemple 3HaueHus napamerpos OSII, npespamarommxcs B
nopakaroiune GaKTopbl H OUEHKY MHTEHCHBHOCTH BO3MOXKHOH NMpPHpPOA-
HOMH KatacTpodbi;

8) reorpaduueckylo NOKanu3aLMI0 BO3SHHKAKOWEH 3KCTpEManbHON
reoH3UYECKOH CUTYallMy, BEPOSITHOCTHBIE XapaKTEPHCTHKH €€ Iepexo-
na B OSII B paccMaTpuBaeMOM pErHOHE;

9) xapaxTepHble IPOCTPAHCTBEHHO-BpeMeHHbIe MacwTabsl OSIT;

10) Bo3moxxusIi yiiep6 npu nepexone OSII B npupoaHyto karactpody.

B xparkom onucauuu OSII, npuBeaeHHOM HHMXE, CAENAaHa NOMbITKA
OCBETHTBb 3TOT KPYI BONPOCOB. JIJIsi Kaa0ro paccMaTpHBaeMOro sBje-
HUS NIPHBEACHBI TAKHE CBENCHUA:

e nazpaHue OSI1 B COOTBETCTBHH C OOILENPUHATOH TEPMHHONOTHEH;

® OMNpeeNeHne NO CNPaBOUYHHKAM HJH CNOBapsiM NUCUHMIUIMHBL, H3Y-
yarouleH aBiacHueE;

® ONHUCaHWE IKCTPEMAbHON reodu3nyeckoit CUTyalHMH, NpeaBapAromen
Bo3nHKHOBeHue OAII;

® XpaTkas XapakTepHCTHKa MPUYHH, KOTOpbIe BbI3BATH 3TY CHTYALHIO;

® NpoLEeCC, KOTOPBbIH MOXET SBHUTHLCA MOBOAOM [ BO3HMKHOBEHHS
O4IT;

® yCJIOBHs B paOHe, KOTOpbIe BnaronpuaTcTByoT pazsuthio OSI1;

e propuynbsie OS], koTopbie MOryT pa3BHTbCA Onarojaps pacCMaTpH-
BacMOMY;

® BHJbl pa3pyLI€HHH, KOTOpbIE MOXKET NPHYHHUTL OSI1.
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[TepBble MyHKTbl NPHBEIEHHOTO CHHCKA CBEJEHMH HE BBI3bIBAIOT
3aTpyaHeHui. CrnefyeT ykasars, YTO B KA4€CTBE HCTOYHHMKOB ONpeAce-
HMH 6BLIM HCIONb30BaHbI KJIACCHYECKUE CIPABOYHHKH 10 HY)XHBIM JHC-
umniauHam |6, 7, 8, 9].

Jlns TOro yroOsl KOHKPETH3UPOBATh TEPMHUH "IKCTpEManbHas reodu-
3MYECKas CHTYaLHa", MOXKHO BOCIIOJIb30BATHCS YK€ NPHMEHAEMBIMU Ol
pefenenMsaMy.  Tak,  COTJIaCHO  THAPONOTMYECKOMY  CJIOBapHo
A.U. Yebotapesa {8], katactpoduyeckuit maBoJoOK — 3TO "...NaBOAOK (110~
JIOBOAbE) peaxoi nosropseMocty...". B cnipaBounuke [ 6 J: "karactpodu-
yeckas naBuHa". 1. JlaBMHa peaxoi MOBTOpPsAEMOCTH... 2. JlaBuHA, BbI-
3BaBlLIas 3HAYMTENLHBIH MarepuasibHbIi yuiep6". Tam ke ykasaHo, 4TO
3HauYNTENbHAs CEICAKTUBHOCTb ONpPEAENACTCA KaK CXOR Cened He pexe
OJHOro pa3sa B 3-5 ner. Bce 310 HaTankMBaeT Ha MBICIb, YTO NIPH ONMACHOM
SIBJICHUH TTOrOJIbl BO3HHKAIOT YCNIOBHSA, KOTOPBIC HE BO3HUKAIOT €XErOANO.
Vnaye roBops, 3a 3KCTpeMaibHylo reopusnueckyro curyaumio (3I'C)
MOXHO NPHUHATH NPUPOIHBIE YCJIOBHS, XapaKTepPHbIC AJIS CPENHEro MHO-
rOJIETHErO 3KCTpEMyMa (MakCUMyMa MM MHHHMYMa B 3aBUCHMOCTH OT
suna OSII), Toro napamerpa (napaMeTpoB) COCTOSHHUSA, KOTOPBIA (-blc)
onpegenset (-to1) OAT B u3ydaeMom paiione.

Takoe onpeneneHHe UMeEET U COLMANBHO-3KOHOMHUYECKoe 060CHO-
BaHue. Jlroau, Hacenswlue paiioH, 0043aTesIbHO cO3aK0T cebe YCnorus
CYLUECTBOBaHMS, 3allMIIAIOLIME HX OT OOBIYHO BCTPEUAIOIIMXCH IKCTpPE-
MYMOB COCTOSIHHS OKPY>Kalolleli cpeabl.

[IpuHaTOE OonpeneneHue IKCTpeMalIbHON reodU3HYECKOH CUTYalHH
(3I'C) nossonser enMHOOOpPa3HO OTBEYaTh Ha BONPOC, OCTABJIEHHbIH B
1. 4 spnenpuseneHHoro cnucka. [puunnel 3I'C — sTo mpoueccsl, ¢op-
MHPYIOLHE OOBIYHO €XErOJHbIE IKCTPEMYMBI NapaMeTPOB COCTOAHUSA
NPUPOABI.

Jins Toro 4ToOsl MPaBUIIBHO OMMCATh MYHKTHI 4, 5 1 6, yNo6HO npH
aHajIM3e KAXAOro fABJIEHHA YYECThb OCHOBHBIE TMOJIOKEHUS TEOPHU CO-
CTaBJIEHUA DMHAMHYECKUX CUCTEM, HCIIONL30BAHHON NPH HCCACA0BAaHHU
npobnem rinobanbHol AMHaMUKK. COrnacHo 3THM NPHHUMNAM NPOEKTH-
POBaHHsl CHCTEM', HX COCTOSHHE OMUCHLIBAETCS NMApaMETPaMH, KOTOpbIE
Ha3bIBAIOTCS YPOBHSAMH (MIEPEMEHHBIMHU) U TeMMaMu (CKOPOCTIMH M3Me-
HEHHUSA NEPEMEHHBIX).

1
3TOT METOA MaTeMaTH4YECKOro MOZENHPOBAHHUA NMONYYHI Ha3BaHHE “nocrpoeuue pe-

3epsyapHeix mogeneit”. Ixx. Poppectep. Muposas nuHamuka. M.: Hayka, 1978. ~ 264 c.
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Hcnonb3ys pesepByapHble MOJENH, PEKOMEHAYETCA BLIAEAATL TEM-
NbI JBYX POAOB — NOJOXUTENBHBIE U OTpULaTebHble. IIepBbIc NPUBOIAT
K POCTY YpOBHeii, BTOpble K YObIBaHMIO. 3aBUCUMOCTH MEXAY TEMNAMH
M YPOBHSMH OIMCLIBAKOTCS CHCTEMaMH HeJIMHEHHBIX OOBIKIIOBEHHBIX
anbdepeHuHanbHBIX YPaBHEHHH, MPEACTaBIAIOLHNX CTPYKTYpY CHCTeE-
Mbl W oOpatHbie cBs3U. OOpaTHbie cBsA3W no PoppecTepy MORENHUPYIOT
Hanyuue ycuiautened B cucteMe. Ilonxons ¢ 3TOH TOYKH 3pEHMd K aHa-
nu3y obpasoBanus DI'C, cieayer OTAENBHO ONKMCATh NpoLUEcChl, 6naro-
NPHATHBIE JUIS pOCTa YPOBHS, U NPOLIECCH!, CTOCOOCTBYIOLIHE YMEHbILIE-
HHUIO YPOBHS.

[TOHATHO, YTO BBIXOJ 3HAYEHHUS YPOBHS 3a NpEJENbl CPEAHEro KC-
TPEMYMa MOXKET ObITh CBA3aH C TEM, YTO TEMMbl POCTA U yObIBAHHA OKa-
3anuch HecOanaHCMPOBAHHBIMH. B OObIUHBIX YCIIOBUAX NpPH 3KCTpe-
MaJIbHbIX 3HaueHHAX IapaMeTpa COCTOsHHA, XapakTepusyiowero OSII,
TeMnbl, OnaronpusTHbie Ons pa3uTus OSIl, oxaspiBalOTCS MEHbLUE,
4yeM TeMIbl, OnaronpuaTHele Ang Aemndupopatns. Briasnenyue npuyuH
coxpaHeHus GnaronpuaTHbIX Ans passutus OSIT temnos, unu, Haobo-
pOT, NpHuYMB Ans ocnabneHus nemMndupoBaHHS — BOT 4TO COCTaBAfET
OCHOBHYIO 33J1auy NpH 3aMO0JIHEHUH 1. 5.

[lepeiing k 3anojHeHHIO 1. 6, PEKOMEHIYETCS CONOCTaBUTh N€OTEKTO-
HHMYECKHE, Te0JIOTHYECKHe, reoMoponorHyecKkue, reOKpHOIIOrH4ecKue u
FMAPOreoNorH4eCKHE XapaKTEPUCTHKH PaHOHOB ¢ OONbLIUMMH H MEHBILHMH
NOBTOPAEMOCTSIMH ¥ MHTEHCUBHOCTAMH Hccaenyemoro OSIT. HanomuuM,
Y4TO reOTEKTOHHKA N03BOJIAET OUEHHTh aKTHBHOCTb 3HJIOI€HHbIX NPOLIECCOB
B M3y4aeMOM paioHe. I'eonoruyeckue CBOMCTBAa — 3TO XapaKTep IpPyHTOB
(ckanucThle MIM AMCHEpPCHbIE), WX (u3MYecKHe H XMMHYECKHe CBOMCTBA,
CTPYKTypa H TekcTypa. ['eomopdonornueckue cBOHCTBA — 3TO BBICOTA, YK-
JOH u cTpoeHMe penbeda paioHa. ['€OKPHONOrMYCCKHE CBOHCTBA — 3TO
riryOHHa NPOMEP3aHUs TPYHTOB M MX PeakLus Ha pasMopaxuBaHue. Hako-
Hell, THAPOTeoNIOTHYECKHE CBOMCTBA palioHa — 3TO CBEJEHHS O pexUMe
NOA3EMHBIX BOJ M BJIarOHACKHILLEHHOCTH IPYHTOB. Bee 3TH CBOHCTBA MOTYT,
KOHEYHO, HE OIHOBPEMEHHO, HO YaCTO COYETAACh, YCHAMUTD ONaronpusTHbIe
ana passuths OSIT TenneHumyu nnu ocnabuth aemMnpupyromme.

Tlynxtel 7 u 8 cnucka undopmauuu 06 OSIl, koTopywo moKeH
HMMETb MPOTHO3UPYIOMIMH CMICUHAIKCT, MOHATHBI U MOTYT OBITh 3anoJNHe-
HbI C TIOMOLIBIO Y4EOHOH U METOAHYECKON NTUTEPATYPHI.
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6. NEPEYEHDb U XAPAKTEPUCTUKW OMACHbIX
ABJIEHM NPUPOADI

[Tepeuens NpPUPOIHBIX KaTacTpod oueHb BenuK. HeBo3MOxHO B
OHOM y4eOHOM Kypce JOCTaTOYHO MOJHO onucaTh GU3HYECKHe, marte-
MaTHYeCkHe W reorpaduyeckue Ux ocoOEeHHOCTH. J(ns mosydyeHHs Huc-
YepnLIBAIOLIMX ONUCAaHUK cieayer obpaiiaThes K ydyeOHMKaM M yueb-
HbIM NOCOOMSAM O JUCLHMIUIMHE, W3y4Yalolled NPHYHUHBI STHX SBICHUM.
Has yroberBa opueHTaumu B 3TUX aucuunauHax Bce OSII crpynnupo-
BaHBI 10 pa3jieliaM HayK M KJIaccaM NPOIecCOB, H3Yy4aeMbIX B 3THX pa3-
nenax. Beuay Toro, 4To psAa SBIEHUH OTHOCHTCS K CTBHIKY HaykK, pa3bue-
HMe He sBisercs oOmenpuHITHIM. UaeHTHhHKATOPHl KJIACCOB U pasfe-
JIOB npHBeAeHs! B Tab. 8.

Tabruya 8
HnentnduKaTopsi, NPHMEHEHHbIE 1S KOAUPOBAHHA HayuHo#H npuHapiexnocTH OATE
paf::x):na Pa3gen Hayk o 3emne J:;a Kirace npoueccos

1 2 3 4

1 Mereoponorus 10 OnacHble H3MEHEHHA COCTaBa BO3yXa

1 Mereoponorus 11 OnacHnie KOHBEKTUBHBIE ABIEHIA

1 Mereoposnorus 12 OnacHble SBIEHNA B YCTOHUHBOIT aTMochepe
TIpH MOBBILLICHHOM JABICHHH

1 Mereoponoris 13 OnacHble ABNEHMA B YCTOHUMBOH aTMochepe
NPH MOHHAKEHHOM JaBICHHH

1 Mereoponorns 14 OnacHple CHHONTHYECKUE NONOKEHHS

1 Mereoponorus 15 OnacHblc arMocdepHble MaKpONPOLECCh

2 Munponorus 21 OnacHble aHOMATMH YPOBHS ITOBCPXHOCTHBIX BOR

2 I'nnponorus 22 OnacHbIe BOJTHbE

2 I'naponorus 23 Onacsble neaoBbie ABNEHUS

3 [upporeonorus 31 [epeyBnaxxseHHe NOYBbI (NOATONJICHHE TEPPUTO-

pHH, 3a601auMBaHHC)

3 I'uaporeonorus 32 Ocazxa rpyHTa

3 I'uaporeonorns 33 Kapcr

4 I'unporeosorus 41 KpuorenHoe nyyenue

4 uaporeonorus 42 Hanenu

4 'maporeonorus 43 KpuoretHpie CKIOHOBbIE IPOLECChI

4 Muaporeonorus 44 Tepmokaper

5 I'eomopgonorns 51 Obpanb!

5 Teomopgonorus’ 52 Oceimu
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Oxonuanue maba. 8

1 2 3 4

5 'eomopdonorus 53 Onon3uu

5 T'comopdonorus 54 JlaBuHp!

5 ['eomopdonorus 55 Cem

6 ["eonorus 61 PasynnoTHeH1e nopoa B pe3ysibTare CHATHA
HANPsUKEHHH

6 [eonorus 62 BrisetpuBanne

6 Teonorus 63 J0MOBbIC NPOLICCChI

6 I'cosrorus 64 Abpasus

6 leonorus 65 [LibiByHHbIC SBNCHHA

7 I'eodmavxa 71 3emnerpAcenns

7 I'codpusnka 72 BynxaHusm

7 Teodusnka 73 TeomarneTnam

8 AcTpoHOoMMs 8l MereopuTHelii ynap

6.1. Ilepeuens kamacmpodh

Vndopmauus 060 Bcex BUIax NPUPOAHbIX KaTacTpod HUXKE cBele-
Ha B KpaTKuil nepedens. JJis MOCACAYIOLIETO CO3aHMS CXEMBI B3aUMO-
CBSi3eH KaxKJl0e OnacHoe sBjieHue cHabxeHo HHGPOBbIM HAEHTHHKATO-
pom. IlepBas undpa uaeHTHPHUKATOpa OTpaKaeT HAYYHYIO ITPHHAIENK-
Hocte OSI], BTOpas xapakTepHu3yeT Kacc npoLeccoB, K KOTOPLIM MpH-
HaJIeXKHUT sIBNEHHE B CBOEH HayKe, TPETbA SABIsETCS CODCTBEHHBIM HO-
MEpOM sIBIEHUS B knacce. [Ipn NepBOM YTEHHH Ha 3TH UAEHTHPUKATOPbI
MOHO He ofpaluaTh BHUMaHHE.

MCTCOPOJIOI‘HS] H arpoMeTeopoJIorus

101. KucnoTHe#f AOXAb

Onpederenue. [oxab, cONCpXAlIMA OKUCBI a30Ta H ABYOKHCH ce-
pol. Oxcmpemanvras 2eogusuveckas cumyayus. OOpa3oBaHue aTMO-
cdepHbIX 0CafKOB Hall NPOMBILUACHHBIMY UEHTPaMH. [IpuuuHbl 603HUK-
Hogenus. [10BbILIEHHAs KOHUEHTPAUHs B BO3AYXE Hal NPOMbILLIEHHBIMK
LIEHTPaMH OKHCJIOB a30Ta M Cepbl, a TaKKe a30THOW M CEPHOH KHCIOT.
T1o600 6o03nuKHOBeHUs.. MeTCOPONOruyecKyue YCIOBHA, CMOCOBCTBYIO-
IMe YCHJIEHHIO OCaZKOB M CKOPOCTH NepemelleHus obnaka. Yorosus
0na obocmpenus menOenyuu. ABapuy WM [pyrue yciuosus ans o6oct-
pEHHA NPOMBILIEHHBIX BBLIOPOCOB B aTMochepy. Ceszannvie OAII. Tlo-
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BbIIIEHHE KHCIOTHOCTH MOUBbI H NOBEPXHOCTHBIX BOA. McmouHuk onac-
Hocmu Oas mooetl. TIoHMXKeHUE NPOAYKTHBHOCTH CENbCKOXO3AHCTBEH-
HBIX KyJAbLTYp, HapyLICHHS 3KOJIOTMYECKOro peXHMa BOLOEMOB, HHTOK-
CHKaLKs 110YBBI.

102. Cmor

Onpedenenue. CrabHOC NOMYTHEHHC BO3dyXa B OOABLIOM ropoe,
BLI3BaHHOE B3BEUICHHBIMM YaCTMLAMM JAbIMA, MBUIH W TyMaHa MECTHOro
NIPOMCXOXKUEHHS. DKcmpemanvran 2eogusuveckan cumyayusi. Manoob-
nayHas Oe3BeTpeHHas MOroja NMpu YCTOMUMBOH CTpaTH(HMKALMHM aTMO-
cdepbl, Koraa CxIafpiBaloTcs OnaronpHaTHbIE YCIOBUSA LIS TyMaHoobpa-
30BaHMA. [lpunumbl 803HUKHOGeHuA. TIOBBbILIEHHas KOHUEHTpauMs Hal
NPOMBILIJIEHHBIMY LIEHTPAaMHU OKHMCJIOB a30Ta U CEpbl, 2 TalKe a30THOH H
CEPHOH KHCIIOTb. 110800 803HUKHOGEHUA. ABapMH WIW JAPYrue YCJOBHs
JU1s1 060CTPEHHUS NPOMBILUSIEHHBIX M aBTOTPaHCHOPTHBIX BEIOPOCOB B aTMO-
coepy. Yerosusn ona obocmpenus mendenyui. HU3unHble y4acTky B XOJl-
MucToM penbede. Ceazannvie OAIl. VInToKcHKauus Bo3ayiuHoro 6acceit-
Ha. Hcmounuk onacnocmu onst arodei. ONacHOCTb JUIA 3R0pOBbs JIoAEH.

103. O3oxoBas awvipa

Onpedenenue. Y MeHblIEHHE OOLIETO COAEPXKaHUA 030Ha B CTPaToO-
chepe Han paitoHom no 3HayeHuit menee 200 exnunuu JobGcoHa. Sxc-
mpemanvHas 2eoguzuveckas cumyayus. OOpa3oBanue CTpaTocHepHbIX
00J1aKOB NpH CHIILHOM NOHM)XEHUH TEMINEPaTyph! 3uMO#. B aTux obaa-
Kax aKKyMYIHPYIOTCS COENMHEHHs, YYaCTBYIOUIHE B peakuusx paspy-
LIEeHHMS 030HA. [Ipuuunsl 603HUKHOGeHus. LIMPKYISLHOHHBIC YCIOBHA
B aTMOc(depe Hall paiOHOM 3WMOM, cOCOOCTBYIOIHE AIHTENLHOMY CO-
XPaHEHHIO AHTHUHKJIOHA W BBIXONAXHBAHUIO. [10800 GO3HUKHOBEHUA.
Hakonnenuc B crparocepe 3HAUMTENbHbIX KOJIMYECTB COCAUHEHHH
xnopa (ppeoHOB), KOTOpbie SBASAIOTCA KaTanH3aTOpaMH peakuui, pas-
pYLIAIOWKX O30H B CTpaTocepHbix obnakax. Ycaosusa ora obocmpenus
mendenyui. OOliee yBennyeHHe KOHLEHTpPALUMH COeAWHEHHH Xjopa B
atMocepe 3emnu. Ceszannvie OAIL. Ycunenune notoka ynsTpaduonero-
BOH COJIHEYHOH paaualuy Ha NOACTHJIAIOLIYIO NMOBEPXHOCTL paioHa. HMc-
moyuruk onachocmu 0as moodetl. Co3faHue yrpo3bl 30pOBbIO HACEICHHA.

I'l11. Kpynuabsii rpan
Onpedenenue. Ocapky B BHAE YaCTHIL MJIOTHOTO JIbJa AWAMETPOM
He menee 20 MM. Dxcmpemaivhas zeogusuyeckan cumyayusi. JuHamy-
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YecKMe M KMHEMATHYECKHE YCNOBUA, GNaronpusTHble U8 Pa3BHTHA
Me30MacIuTa0HbIX BO3MYLUEHHI B YCIOBHO YCTOHYHBOH armocdepe
Ha GOHE NOHMIKEHHOTO NaBJIEHMs. BiarornpuUsTHOE CHHONTHUYECKOE I1O-
JIOXEHHE, HAIPUMED, XapaKTepHbIe Al MYCCOHOB MIIH BHIXOAOB Ha KOH-
THHEHT TPOMMYECKUX LMKIOHOB. [lpuuunbl 603HuxHogenus. O4veHb
CUIIbHAS YCIOBHAs HEYCTOHYMBOCTh HHMXHeH Tpomnocdepsl Ha QoHe no-
HWKEHHOIO IaBJIEHHs, BbICOKas TEMINEpaTypa W BIAXHOCTb MOrpaHHY-
HOTO CJI0s1, BO3HMKAIOLIHNE, HaNpHUMep, NPH JTHTEIbHOM NPOHHKHOBEHHH
MOPCKHX BO3IYLIHBIX MacC Ha MaTEPHK U UHTEHCHBHOW LMKIOHHYECKOH
IeATenbHOCTH. [10600 e03HUKHOBeHus. (Oco00 MOLIHbIE Ky4YeBO-
noxaeBble obnaka, BEpXHsA IpaHHLa KOTOPBIX HaXOJMTCS OKOJIO TPOIIO-
nay3bl, a YPOBEHb HYJEBOH HM30TEpPMBl — B HIDKHEH Tponocdepe, uTo
obecneynBaeT Majoe TasHHE TpafuH. Ycioeus Ons obocmpenus men-
Oenyui. [ToHwxkeHHas TeMnepaTypa H BIaXHOCTb B BepxHeH Tponocde-
pe, Hanuuue oporpadHyecKUX HEONHOPOJHOCTEH, ONaronpUsITHLIX ANs
oboctpenus MesomacluTabHbIX Bo3MyLieHuit. Ceazannvie OAII. JlupeHby,
IKBaN, rpo3bl. McmouHuk onacrocmu Ons aoodei. TloBpexaeHue co-
OpYXEHHUH, CENbCKOXO3IHCTBEHHBIX KYNbTYD.

112. CunbHBIH BeTED

Onpeoenenue. CxopocTh BeTpa (CYMTas NOpBIBb) HE MeHee 25 M/c
Ha AaKBaTOPUH OKEAaHOB, APKTHYECKHX M HJaNbHEBOCTOYHBIX MOpEH
He meHee 30 M/c, Ha nobepexbsix MOped ¥ B ropax — He MeHee 35 M/c.
Oxcmpemanvras zeogusuveckas cumyayus. TIpoxoxaeHUe XOIOIHbBIX
aTMocdepibix GPOHTOB, NHHUHA 1WKBanoB. 1lITOpMOBbIE HMKIIOHBI yMe-
PEHHbIX UIMPOT, TPONUYECKHE LMKIOHBL. [Ipuyunel gosnuknosenus. Cu-
HOMITHYECKasl CUTyalusl NMPHUBOAMUT K YBEGJIMUEHHWIO TOPH30HTalbHbIX 6a-
pUYeCKHX FpafiHeHTOB Ha mepudepuifHbix yyacTkax 061acTel BbICOKOro
¥ HU3Kkoro aabjeHHs. CUIbHbIA NMOPBHIBUCTHIA BETEp BO3HMKAET TaKXe
NpH HAJIUYMHU B TIpEeACIIaX MOTPAHUUYHOTO CJIOS CTPYIHOTO TeUEHHS HUX-
HUX YPOBHE#H (MC30CTpyH) W ONaronpusTHLIX YCIOBHH IS MEXYPOBEH-
HOro obMeHa KOJIMYECTBOM IBMXKEHUS. [10600 803HUKHOGeHUs. Ycuie-
HHIO BETPAa Y 3EMHOM NMOBEPXHOCTH JOJXKHO NPEALIECTBOBATh YBeJHuE-
HHe 0apHyecKoro rpafuMeHTa, a TaKXe, XOTS M He BCErja, MOsSBICHHE
Me30CTpYH (CTPYHHBIX TEUEHHH HU3KUX YpoBHel). Yerosus onsa obocm-
penus menoenyui. Iloa BnnsiHMeM HEKOTOphIX GopM penbeda BOIHMKA-
10T MECTHBIE LUDKYISAUMH, ycunuparowme setep. Cesazamubie OAIl
OnacHble NepeHoCk! necka, BOAHbIX Macc, abaos. OnacHoe BOJHEHUE Ha
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MOBEPXHOCTAX BOJOEMOB. Mcmounux onacnocmu oaa awoeu. [loBpex-
J€HHE CENbCKOXO3AMCTBEHHBIX KYJIbTYP, BO3MOXHBI IE€CUAHBIE 3aHOCHI,
CHyBaHHe IUIOKOPOAHOrO CHOS ¢ CENbCKOXO3ANCTBEHHBIX MoJeH, o6pbi-
BbI [IPOBOJIOB, MMOBPEXACHU COOPYKEHUH.

113. CunpHul#l nUBEHD

Onpedenenue. Boinanenue He 6onee yeM 3a 1 yac e mexHee 30 mm
0CaIkOB. JxkcmpemaivHas eeousuveckas cumyayus. JAMHaMHUECKUe U
KMHEMAaTHYeCKUC YCAOBHMS AN Pa3BUTHsS Me30MacluTabHbIX BO3MYIlle-
HUH B YCJIOBHO YCTOHYMBOH arMocdepe Ha )OHE NMOHMKEHHOTO AaBlie-
Hus. bnaronpuarnoe cuHONTHYECKOE NOJOXKEHUE. [IpuylHbl 803HUKHO-
éenus. TIoBblLIEHHAsd YCNOBHAS HEYCTOMUYMBOCTb HHXHeH Tponocdepsl
Ha (oHE NMOHMXKEHHOTO /aBJICHHS, BbICOKAss TEMIeEpaTypa M BJIaXHOCTh
NorpaHuynoro cnos. /10600 gosnukrogenusi. MezomacmitabHas KOHBeEp-
reHuMs BO3AYLIHBIX IIOTOKOB B BCPXHEH YaCTH NMOIrpaHUYHOrO Cios ar-
Mochepsl MM Ha HHXKHHX YPOBHAX TpOmNocgepsbl, NpUBOAAILAS K BO3-
HMKHOBEHHIO JIOKAbHBIX BOCXOASLIMX NMOTOKOB ¢ auaMerpaMu Oonee
5 k™. Yenosus onst o6ocmpenus mendenyut. [IOHMXKEHHas TeMnepaTypa
H BNaXXHOCTb B BepxHEH Tponocdepe, Haauuue oporpaduyeckux Heoa-
HOPOAHOCTEH, GIaronpusTHbIX Ui 0BOCTpeHHS Me30MaciiTabHbIX BO3-
myieHHH. Cesasannvie OAT1. I'po3sl, rpal, WKBaJ, B TOPHLIX YCIOBHSX —
naBoaku. Mcmounux onachocmu 0as modeu. IloBpexaenue coopyxe-
HUH, CENbCKOXO3AMCTBEHHBIX KYJAbTYP.

114. Cmepu

Onpedenenue. CunbHbIA BUXPh C NPUONM3UTENBHO BEPTHKANBHOM
OCb10, UMEIOLIMH BUI TEMHOTO CTOJIOA MIIM BOPOHKH, HAaNpaBAEHHON OT
o61aka K r0BEpXHOCTH 3¢MNH (BOABl). DKCMPEeMANbHAA 2e0usudecKas
cumyayusn. CMepuu 00pa3yroTcs BREpeaH OOOCTPAIOLUMXCA XOJOAHBIX
(GpOoHTOB B YriyONmsIOLMXCS LMKJIOHAX NOA OOIWHpHBIMH Tponocdep-
HbIMH JenpeccusMu. Jlpuuunvl 03nukHogenus. Te e, yTo u AN Apy-
T'MX OMAaCHbIX KOHBCKTHBHBIX sIBJICHUH. BO3HMKHOBEHHE AMHAMHYECKHX
MPEANOCHUIOK. A peanyu3aluuy 3arnaca dHEpruM HeyCTOHUUMBOCTH B YC-
JIOBHO HEYCTOH4YMBOH aTMOChepe Ha (hoHe NOHMKEHHOro aAasaeHus. [1o-
600 803nukHoGeHus. [lapamerpbl 00Ja4HOr0 BO3yXa AOCTHIIIH HCOOXO-
JIMMBIX KDUTHYECKMX 3HAuCHMHR. Ycaosusi 0as obocmpenusi menoenyuil.
Hanuune y3kux 30H XOpOILO BbIPA)KEHHOH KOHBEPTEHLMH BETpa B I10-
IPaHHYHOM CJIO€ MPH 3HAYWTENHHOM BEPTHKAIBHOM CHBHFE BETPA
B Tponocepe M OiaronpusiTHOM TI'OPH3OHTAJNbHOM paciipeesieHUH

56



BNAXHOCTH Bo3ayxa. Ceasaunvie OAIl. T'po3bl, B OTHAJECHHH JIMBHH,
rpan, wkean. Memounux onachocmu 0as modei. PaspylieHHe coopyxe-
HHUH 1 00BEKTOB, rMOENb JIIOAEH.

121. CunbrHasa xapa

Onpedenenue. B nepuon ¢ Mas 1o aBryCT MaKCHMalbHas TeMIepa-
Typa OOCTHraeT ONacHbIX 3HayeHMH [ 3ajJaHHOro paiioHa. Jxcmpe-
ManvHas 2eogusuveckas cumyayus. O6nacTs BHICOKOro atMochepHOro
JaBNeHUs, YCTOHYMUBAs CTPAaTH(HUKAIUA OCHOBHOM TONHIHM TPONOCHepsI.
IIpununer eosnuxnosenus. Cyxoi, yCTORYHBBIH BO34YX B aHTULIMKIOHHU-
yeckux OapH4ecKHX CUCTEMax, He OnaronpusaTHbIM A 0OMaYHOCTH,
cnocoOCTBYET MaKCHMAaNbHOMY OOOCTPEHMIO NPOUECCOB AHEBHOIO Ha-
rpeBaHUs 3eMHON NOBepXHOCTH. IlocTenmeHHoe BBICBIXaHHE TIOACTH-
Jlarollell MOBEPXHOCTH YMEHBILAET UCNIAPEHHE, YTO 3aMEISET TEIIOOT-
Jady, MPHBOAMUT K NEPErpeBy MOYBLI H CTHMYJIUPYET Pa3BUTHE KOHTAKT-
HOro tennoobMmeHa. /70600 803nukHo8eHuUs. AHOMasbHAA UTHTEIBHOCTD
COXpaHEHHS Makporpouecca. Ycaogus 0as obocmpenus meHOEHYull.
HenocraTtoyHoe yBnaXHEHHE PErHOHa 10 YCTAHOBIEHHUA BlaronpaTHOro
Makpomnpouecca B atMocdepe. Ceazannvie OAI1. Cyxoselt, 3acyxa, no-
KapoonacHOCTb. HMcmounuk onacwocmu oas modeu. TlospexaeHue u
rubenb CeNbCKOXO3AMCTBEHHBIX KYJIBTYD, HEXBaTKa BOIbl, YXYIUIECHHE
YCIIOBHI )XU3HEAEATEILHOCTH.

122. CuabHbléi MOpO3

Onpedenenue. B neprnon ¢ HoOps Mo MapT MHUHUMaJIbHAs TEMIIEpa-
Typa ROCTHTaeT OMAacHbIX 3Ha4YeHWH IS 3aJaHHOro paiona. Dxcmpe-
manvras ceopusuveckas cumyayus. O6nacTh BLICOKOTO aTMOCHEPHOro
L@BNEHHS, YCTOHYMBAs CTPaTH(HKALMA OCHOBHOM TOJIIH TPOnocdepsl.
Ipuyunsr 6osnuknogenus. CyxoH, yCTOHUMBBIHA BO3LYX B aHTHLMKIIOHH-
yeckUXx OapHuecKMX CHCTEMax, He OnaronpusTHbIA A11 06JayHOCTH,
Cnoco6CTBYET HOYHOMY BBIXOJAQXXMBAHHIO M CTHUMYJIMDYET Da3BHTHE
CHJIBHBIX HOYHbIX MHBEpPCHH. [10600 603HukHOBeHUsI. AHOMANbHAS ATU-
TENLHOCTh COXPaHEHHs MaKponpouecca. Ycnosua 0aa obocmpenus men-
denyuti. HenoctaToyHOE yBIaXKHEHHE BO3AYXa M NOYBBI K MOMEHTY yC-
TAHOBJIEHUA CTUMYJHMPYIOILEN CHHONTHYECKOH CHTyaUUH (B XOJIOAHBIH
MEPUOI — OTCYTCTBHE CHEXHOro nokpora). Ceasaunvie OAII. Hanenn.
Hemounuk onacnocmu oasi moden. TloBpexxnenne coopyxeHuii, oOpbiB
NpPOBOAOB, YXYALIEHHE YCIOBUH XHIHEACATCILHOCTH.
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123. YpessbyailiHas NOXapooNnacHOCTSH

Onpedenenue. TTokasaTeilb NOXAPHON ONACHOCTH (CyMMa NPOU3BE-
Jenuii TeMneparypsl BO3jlyxa Ha 3HaucHue JedHUMTAa TOYKH pOCHI
B 15 4, onpegenscmas 3a BCC AHUM, CUNTAR OT MOCHEAHEIO C OCAAKaAMK He
mence 3 MM) npesbiwact 10 000. Sxempemanvhas eeousuveckas cu-
myayus. JAnuTensHbIM MCPHOJ NOHHKEHHBIX OCaJAKOB NMPH NOBLILIEHHBIX
TeMneparypax netom. Ilpuvuns eosnukiogenua. Ilpeodnajanye B aTMo-
cepe perdoHa YCTOHUMBBIX AHTHLMKIOHOB. 10800 B03MUKHOBEHUA.
Pa3suTHE COOTBETCTBYIOLIErO MaKponpouecca B atMochepe Hajl ecTeCT-
BEHHBIM CHHONTHYECKUM palioHOM. AHOMaJbHas MIMTENbHOCTb COXpa-
HeHus Makponpouecca. Ycaosus oas obocmpenusi menodenyuu. Hepoc-
TAaTOYHOE YBJIAXKHEHUE BO3AyXa W TMOYBBI K MOMEHTY YCTaHOBJEHHA
CTHMYNHUpYIOIUEH cuHONTHYecKOH curTyauuu Cesasaunvie OAI1. Tloxa-
pbl. Memounux onacnocmu 0ast aodei. Y HHUTOXKCHHE JIECOB, paspylue-
HHE COOpYXeHHH, rubenb MoaeH, 3a/IbIMIICHHOCTD.

131. Ouenb CUABHBIH JOXKAb

Onpedenenue. Boinanenue 3a 12 yacoB He McHee 50 MM ocankos
(8 ropax — 6osice 30 MM). OxcmpesarvHas 2eousndeckas cumyayus.
3HauuTCnbHble 06N0KHBIC OCAAKM, THITHYHBIC AN TCNAbIX (POHTOB,
MEIUIEHHO JBIKYLIMXCH XONOAHBIX (POHTOB M (POHTOB OKKIIO3HH.
TIpununbl 6031uKHOGEHUA. ARBCKLMA TCILIOTO BO3ayXa B 6apuuecKkux
CHCTEMAX NOHMXCHHOrO /ABJIEHHS CONPOBOXHACTCH HEOOJUBLIIMMHU 110
BCJAHYMHE, HO [UIMTCILHO CYLICCTBYIOWMMM BOCXOASALIMMHU 11O0TOKAMH.
OTH NOTOKH JOCTaBASAIOT HACBILIEHHbIH BO3AYX Ha YpPOBCHSL, Ile TEMIIe-
paTypa BO3JlyXa paBHa TeMNepaType HHTEHCHBHOH KpUCTAIM3ALMH.
O6pasyolunecs CHEXXHHKH BbIMAJAIOT W TalOT 10Cie JOCTHXKEHHUS YPOB-
Hs TEMICPaTypbl 3aMep3anus. [Ipouecc npoaonxaercs no Tex nop, noxa
CYULECTBYIOT BOCXOAsWME TOKH. MHTEHCHBHOCTb OCaKOB TaKXe omnpe-
JenseTcs 3HAUCHUEM CKOPOCTH noabeMa Bo3llyxa. /70600 603HukHoGe-
nua. CywiectBoBaHHe (POHTANBLHBIX CIIOMCTO-LOXACBLIX 00NaKOB,
HUMCIOLUMX LIMPHHY B HCCKOIBKO COTEH KHJIOMETPOB, BCPTHKajablas
MOLWIHOCTL KOTOpPbIX He MeHee 500 M, a BepxHAs I'PaHHlA PAcnonaracTcs
Bbinie H3oTepmbl —10°C. Verosus dast obocmpenust mendenyuii. Y Benu-
4CHHE NOBTOPACMOCTH BJIaroNpHATHBIX CHHONTHYCCKUX YCHIOBHH, 000-
CTPCHHE (PPOHTOB ¢ HABETPeHHO# CTOpoHbl rop. Ceszannvie OAI1. Tla-
BOAKOBBIE sABJICHHA. SIBJICHMS, CBA3AHHBIC C NHOATOIUICHHEM HOUBLI. Mc-
MOYKUK onacHocmu s aooeud. PaspylieHue coopyxcnuuid, rubens
CC/IbCKOXO3AHCTBCHHBIX YrOAHH, YIPO3a JKH3HCACATENLHOCTH NIOACH.
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132. OyeHb CHABHBIH CHET

Onpedenerue. BbinaneHne 3a 12 4y He meHee 20 MM OcaaKoB
B 3UMHEE BpeMsi. Ixcmpemanvhan 2eousuveckas cumyayusi. JnHammye-
CKMe ¥ KMHEMATHYECKHE YCTIOBUS UIA Pa3BHTHA Me30MaciuTabHbIX BO3MY-
IIEHHH B YCIIOBHO YCTOMYMBOH aTMocdepe Ha (OHEe MOHWKEHHOTO AaBie-
HUs. BraronpuaTHoE CHHONTHUYECKOE NONOKEHHE. [Ipudunsl 803HUKHOGE-
HuA. YCNOBHAA HEYCTOHYMBOCTL HIKHEN Tponoceps! Ha GOHE NOHMKEH-
HOTO JIaBJIEHHA, BbICOKass TEMIEpaTypa M BNaXHOCTb MOTPAHHYHOTO CJIOSL.
I0600 eo3nuknosenus. CyllecTBOBaHHE QPOHTAIBHBIX CIIOMCTO-AOXKAEBBIX
0071aK0B, HMEIOLLMX LIMPHHY HECKONBKO COTCH KMIOMETPOB, BEPTHKANbHAS
MOILHOCTb KOTOpPBIX He MeHee 500 M, a BepXHAs rpaHMia pacronaraeTcs
Bbiwe u3otepMbl —10°C. Yerogun ona obocmpenus mendenyuii. Ypennye-
HHE NMOBTOPAEMOCTH ONaronpUATHBIX CUHONTHUYECKHX YCIOBHH, oGocTpe-
HKe (GPOHTOB C HABETPEHHOM cTOpoHbI rop. Ceszannvie OAIT. Metens, ro-
JIOJIEAHO-HU3MOPO3EBbIE ABACHHA. Hemounuk onachocmu 0as moodeii. Peskoe
YXYALUCHHC BUAMMOCTH, CHEXHbBIC 3aHOChI.

133. CHnabHOC rononeaHo-u3MoposeBoe OT-

JIOXEeHHEe Ha nmpoBoOAaAX

Onpedenenue. 3amep3aHue NepeoXIAKACHHBIX Kaleab AOXKAA HA NO-
BEPXHOCTH 3€MJIH H Ha mpeaMeTax ¢ oOpa3oBaHMEM CNOA Nbaa. Ikcmpe-
ManvbHas 2eogusuyeckas cumyayus. 3anajHele U ceBepHble nepudepuu
MajIONOABHXHbIX AHTHUMKIOHOB, BOCTOYHbLIE U IOXHbIe nepudepun cTa-
LMOHAPHBIX LUMKJIOHOB, @ TAKXKE TENUIble CEKTOPbI MOABHUKHBIX LHKIOHOB.
Tlpuqunbl 603nukHOBeHUA. Pe3ke M3MEHEHHs MOTOJHBIX YCIIOBHH: mepe-
X0l OT MOPO3HOH NMOTO/b! K OTTENeNH U HaobopoT. /10600 603HUKHOBEHUA.
Bhinagenne nepeoxnaxacHHOro A0XIs, MOPOCH, HallMuMe Mepeoxya-
JIEHHOTO aABEKTUBHOTO TyMaHa. Ycroeus oan obocmpenus meHOeHyuu.
Hagetpennpie cTtopoHbl Bo3BbiueHHOCTEH. Ceaszannvie OAI1. Her. Hc-
mounuk onactocmu Ona aodel. Ilospexaerne TpybONpoOBOAOB, TEMo-
Tpacc, COOpyXeHuii, 0OpbIB NPOBOIOB, YIpo3a 3A0POBbIO JIOACH.

134, CunboHblli TyMaH
Onpedenenue. CUIbHOE [OMYTHEHHE BO3AYXa, BHI3BAHHOE B3BE-
LIEHHBIMH KanisaMH BOABI, C BUAMMOCTHIO He 6osee 50 M (Ha Mope — Me-
Hee 100 m). Oxcmpemanvnas zeogpusuveckas cumyayus. YcrToiiuuBo
cTpatvduUMpOBaHHas BO3MYIIHAS Macca Npu MOHHWKEHHOM JABJICHHHU B
XOJIOAHYIO NIONOBUHY Trofa. [Tpuuunsl 603nuxrogenus. TIoHHKEHHE TEM-
nepaTypbl BO34yXa BONH3HM MOACTHJIAIOLICH NMOBEPXHOCTH NPH MOBbILLIE-
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HHM BJIOXXHOCTH, BbI3bIBAEMOE PAJHALUMOHHBIM OXJAXACHHEM M (WUIIH)
anBsekuMed tenna M Biard. 170600 6o3nukHogeHus. AABEKLMS B PaHOH
Temja ¥ BIAry NpH MHBEPCHOHHOM HMX PAaCNpele/IEHHH 10 BEPTHUKAIW U
HebonbluxX (10 5 M/C) CKOPOCTAX BeTpa. Yciosus ona obocmpeHus men-
Oenyuti. Huskue teMneparypbl K MOMEHTY YCTAHOBJIEHHMS CTUMYAUPYIO-
uieii cuHonTHueckoi cutyauuu. Cesisannvie OAII. U3moposs, rononen,
cMor. Mcmounuk onachocmu 0ns niodeii. Peskoe yxyAuieHue BUIMMOCTH.

141. 3amopo3ku

Onpedenenue. TTonmxeHne TeMneparypst BO3AyXa HJIM MOBEPXHO-
CTH NMOYBBI JO OTPHLATENBHBIX 3HaYEHUH NMpPU IOJOXKUTENBLHOH CpeliHe-
CYTOYHOH TeMmepaType B MEPHOJ aKTMBHOHN BEreTalUM CEJIbCKOXO3fH-
CTBEHHBIX KYIBTYp, NPHBOASALIEE K UX NMOBPEXACHUIO. DKCcmpemarvHas
2eopusuneckan cumyayus. ManorpaaueHTHoe 6apuueckoe nosnc B rped-
HC BBICOKOIO JIaBJIEHHSI MJIM aHTHHMKIIOHE apKTHUYECKOTrO MPOHCXOXKAC-
Hus. [lpuuunvr gosnuxnogenusi. Cyxoi, XONOAHBIH BO3AYX B apKTHye-
ckux 6GapHuecKux CHCTeMax BBICOKOrO JaBJIEHUA, He ONaronpusTHLIA
Juis 001a4HOCTH, CHOCODCTBYET MaKCHMaibHOMY 000CTPEHHIO HOYHOTO
pajiMallMOHHOrO BbixONaxxuBaHus. [10800 eo3HuxHosenus. Houxnoe pa-
JIMALMOHHOE BBLIXONIAXXHBAHHE NOYBbI MM BTOPIKEHHE B PaHOH XONOI-
HOM BO3AYIIHOH Macchl ¢ TeMieparypoit Bozayxa Huxe 0°C. Verosus
0na obocmperust menoenyuti. COBMECTHOC JACHCTBUE NPUYHMH NpH He-
JOCTaTOYHOM YBII&KHEHHHM BEPXHEro CNOs TIOYBbI, aHOMAaJbHas UIH-
TEbHOCTL COXPAHEHHS CHHONTHYECKOro nosnoxenus. Ceazannvie OAII.
Het. Hcmounux onacnocmu ons modeii. 'nbens pacTeHH, yrposa ®us-
HU JIIOJEH U KHBOTHBIX.

142. O6bneneHeHue

Onpedenenue. OTIOKEHHE JIbAA HA YACTAX BO3AYIUHBIX MM MOp-
CKHX CYZIOB, a Tak)Ke Ha MPOBOJAAX W APYrMx oObekTax. Ixcmpemanbhasn
zeopuzuueckas cumyayus. QLHUM U3 TJIABHBIX CHHONTHYECKUX TpoLiec-
COB, ONpEAENAIOMX OONEACHEHHC CY10B, SBSCTCA aABEKLHA X0JIOAHO~
ro BO34yXa B ThUy LMKJIOHA NPH JOCTAaTOYHO CHIBbHBIX BETpax. 30Ha
obneneHeHns B 3TOM ciiydyae 0ObIMHO HaYHHAEeTCs He cpa3y nocje npo-
XOXIEHHA XONOJHOIO (PpPOHTA, @ HA HEKOTOPOM YAAJIEHUH OT Hero. Bro-
pbIM THNOM CHHORNTHYECKUX NpoueccoB, o6ycnoBiuBarowmx obiieieHe-
HHeE, ABNAETCS NPOXOXKACHHE TEIUIBIX PPOHTOB MM COOTBETCTBYIOLUMX
dponToB okkmo3uK. K TpeTbeMy THNY CHHONTHYECKHUX MPOLECCOB, ON-
peaensiomnx obnenaeHeHe, OTHOCHTCA NEPeHss YacTh MOLIHOIO aHTH-
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LMKJIOHA, BIOJb KOTOPO# OCYLIECTBNIAETCS aJBEKUHs OYEHb XOJOAHOI0
apKTHYECKOro BO3AyXa. [Ipuuunsl 6o3HuxHogerus. ObneaeHEHHE MOXET
ObITH BBI3BAHO MOMaJaHueM Ha nanyOy 1 3aMep3aHUEM 3a00pPTHOH BOJRI.
ITo600 eo3Huknosenus. OONeeHEHHE CYAOB NPOUCXOAMT NPH OTpHULA-
TEJNbHOM TeMMepaType BO31yXa, CONPOBOXAAOWEHCS CHABHBIMH (OCO-
6GeHHO WTOPMOBBIMH) BETPAMH M NMEPEOXJaXAECHHBIMHI OCagkaMH. Ycao-
susi 018 obocmpenus menOeHyul. YCKOPSAET 3aMEp3aHHe BOJbl HHTEH-
CHBHBIH cHeromaa. W3BecTHBI ciyyau CunbHOTO oOJneieHeHus CyloB
B TyMaHax MapeHHs, a TAKXKE B 30HaX NEPEOXJAKACHHBIX XKHIKHX OCal-
koB. Ceszannvie OAIl. Her. Hcmounux onacnocmu ons modeu. Tloteps
CYZAaMH JIETHBIX WJIH XOHOBbIX KayeCTB, OOpHIB MPOBOAOB H TPOCOB.

143. MlpononxuTenbHble CHIBHBIEC NOXIH

Onpedenenue. Brinanenne He Menee 100 MM ocankos 3a nepuon
6onee 12 4, HO MeHee 48 u. DkcmpemanvHan eeopusuveckas cumyayus.
3HayuTenbHbIE 0070XKHBIE OCAIKH THIHYHBI AJIs TEIUIBIX GPOHTOB, MEI-
JIEHHO [IBMXXYILHXCS XOJIOOHBIX POHTOB U GPOHTOB OKKMO3UK. [Tpuyu-
Hbl 803HUKHOBeHUsA. CylIeCTBOBaHHE (GPOHTANBHBIX CIOHCTO-A0XKIAEBBIX
00711aKOB, UMEIOIUX IMHPHHY B HECKOJBKO COTEH KHJIOMETPOB, BEPTH-
KajybHas MOUIHOCTb KOTOphIX He MeHee 500 M, a BepXHss rpaHuLa pac-
nonaraercs Boille H3oTepMbl —10°C. 10600 6o3nukHoGeHus. Anurtens-
HOE€ NMPOHMKHOBEHHE MOPCKHX BO3AYLIHBIX MAacC Ha MaTEPUK NpH WH-
TEHCHBHOW LIMKIOHMYECKON NEATENbHOCTU. Ycenosus das obocmperus
mendenyuu. IlpnbpexxHsie ropusie xpedThi. Cenzannvie OAII. [1aBoaxu.
Hemounuk onacnocmu 0aa modet. Onachocts OSI, cBA3aHHBIX C U3-
6LITKOM BNary B NOYBE, pa3pylUeHUs OT NAaBOAKOB.

144. CunbHas MeTensb
Onpedenenue. TlepeHoc cHera Haj MOBEPXHOCTBIO 3€MJIM BETPOM CO
CpelHeH CKOpPOCTBIO HeC MeHee 15 M/c, NOHWXKAKWMH BHIUMOCTD
o 500 M u Menee. IxcmpemanvHas 2eogusuyeckan cumyayus. AHaIu3
CHHOINTUYECKHX MPOLIECCOB MOKa3ajl, YTO MeCsLbl C MOBBILIEHHOH MOBTO-
PSEMOCTBIO MeTeneit XapaKkTepH30BaIHCh OCNabNeHHON aHTHUMKIOHHYE-
CKOH NeATEeNbHOCTBIO H NpeobiaaHHeM NpOLEeCcCOB MHTEHCUBHOTO LMKIIO-
resesa Haj 3anaaHoit Esponoii u CpeansemubeiM MopeM. [Ipu 3ToM yaule
BCEro nepeMellleHHe LUHMKIOHOB APOUCX0AUNo co CkaHAWHABUM Ha LIEH-
TpasibHbie palonb PP win co CpenuseMHoro u Yepuoro mopeii Ha Yk-
pavHy (BbIXOI HOKHBIX LUMKJIOHOB). [Ipuuunsl eo3nuxknosenus. ObbveM ne-
PEHOCHMOTO MpPH METENAX CHEra 3aBHCHUT OT HMX MPOJOJKUTENBHOCTH U
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WHTEHCHBHOCTH CHeronepeHoca. MIHTEHCHBHOCTbL MEpPEHOCA CHEra IpH
METENIIX 3aBUCHT B OCHOBHOM OT paclpelesieHHs CKOpOCTeH BeTpa.
Cunblible MeTENH yalile BO3HHKAIOT Npy OONBIIMX OapHUCCKUX IpaaMeH-
Tax B HHXHEM choe Ttponocdepbl B 30He BBIMAAcHHA cHera. /10600 603-
Huxnogenus. Obue Merenu 0ObIYHO CBA3aHBl € 30HAMH (POHTAIBHBIX
ocaakos. Tenubie GpoHTH nocne Mopo3Hoi# noroasi. COCTOSHUE CHEXHO-
ro NOKpoBa CNOCOOCTBYCT €ro INOAbEeMY BETPOM. Ycnosust 0as obocmpe-
Husi mendenyuy. Hanndne npensaTCTBHA Ha NyTH BCTpAa NPHBOAUT K YBC-
smyennio cHeronakomienus. Cesizannvie OAI1. Her. Memounux onacho-
cmu 0ast mode. CHEXHbIE 3aHOCHI, BLIHOC MOUBbI C CCNLCKOXO3SHCTBEH-
HbIX NOJIEH.

145. CunpbHag neinbuas 6yps

Onpedenenue. Tepenoc 60NbLIMX KOJHYECTB AbUIM WIN MECKa Hag
NOBEPXHOCTBLIO 3€MJIM BETPOM CO CPEIHEH CKOPOCTbIO HE MeHce 15 m/c,
nonmwxaroumi Buaumocts 40 500 M U McHee. Okcmpenmanvras 2eou-
suveckas cumyayus. CBsi3aHa CO LUKBATUCTHIMHM BETPAMHU NPU NPOXOXK-
JCHUU PC3KO BbIPAXKCHHBIX XONOAHBIX POHTOB BTOPOI'0 poAa HiIH rpo-
30BbIX O4aroB. Ona BO3HMKAaeT Ha TrpaHule CTauMOHapHbiXx obnacteit
BBICOKOTO JaBJieHHs M Acnpeccuii. Takas CHHONTHYECKas cCHTyauus
NPUBOAMT K YBCIIMYCHHUIO FOPH30OHTaNbHbIX HapHYeCKUX TpajyeHnToB Ha
nepuepuiinblx yyactkax oGsacteil BBICOKOIO M HW3KOro JaBJIEHHS.
[lpu CHNIBHBIX NBIALHBIX OYpsAX, OXBAaTBLIBAIOUIMX OOWIMpHbIE palHOHBI,
B HWXHeEH nosoBuHC Tponocdepbl 00pa3yroTcs CTpyHHBIC TCUYEHMS
co ckopocTbro Betpa 30 M/c, WHMpUBa KOTOpbIXx He npesbiwaeT 500 kM,
a BepTHKalbHasg MOWHOCTL 1,5-2 kM. [Ipuvunel 603nuxnogenus. Tipuun-
HOH OypH MPHHSTO CUMUTATH TYpOYJIEHTHbIE BHXPH, BO3HUKAIOILHE IPH
YCHJIEHHH BETpa, M CUJIbHbIE BEPTHKAJIbHBIE TOKH, oOpasyiowmecs 6na-
rogaps TEPMHYECKOH KOHBEKUHH. [10600 @oznuxnosenus. CHNbHBINA
JNHEBHOH NpOrper 1OACTUNAIOWICH NOBEpXHOCTH. Ycaosus oas obocm-
penus mendenyuti. CyxocTb NMOUBBI CITOCOOCTRYET €e noabeMy W nepe-
nocy BeTpoM. Hajnnuue npenarcTBHi Ha NyTH BeTpa NPUBOAMT K YBEJIH-
YCHHI0 HakomneHus necka. Ceazannvie OAIl. Dnexrpuzaums armocde-
pbl W redepauus pagvonomex. Memounux onacnocmu 0as aooet. Ilec-
4aHbl€ 3aHOCH!, BLIHOC MOUBLI € CCILCKOXO3HCTBEHHbIX NOMACH.

146. Cyxoseci
Onpedeaenue. CoxpaHenye B TedeHHE Tpex W Oojiec aHel noapsan
XOTst Obl B OIMH W3 CPOKOB HAOIIOACHHH KaKAOTO AHA 3HAUCHHH OTHOCH-
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TeJNIbHOH BJAXHOCTH He Gonee 30% mpu ckopoctu Berpa 6onee 7 M/c m
Temmnepartype Bolie 25°C B nepuon UBETEHHS, HAIMBA, CO3PEBAHMUSA 3ep-
HOBBIX KYJIbTYD. Jkcmpemanshasn 2eogusuieckas cumyayus. KxHas unm
10ro-3anajaHas nepudepus aHTHUMKIOHA HAaXOAMTCA Hall CTEIHBIM HIH
TONTYNYCTbIHHBIM PalOHOM. [Ipu4uHbl 803HUKHOBEHUA. AHTHULIMKIIOH Bbl-
3bIBaeT MPUTOK B PaiOH CYXOro apKTHYeCKOro BO3JyXa C NOC/ERYIOLHM
NpOrpeBoM 3a cueT TpaHchopMaumu. 110600 603HUKHO6eHUA. BOCTOUHOE
WIH H0r0-BOCTOYHOE HAIpaBieHHE BETpa (CO CTOPOHBI HArPETOro KOHTH-
HeHTa). Ycnoeus ons obocmpenus mendenyuu. JnutenpbHoe cOXpaHEeHHe
67aronpUATHOrO CHMHONTHYECKOTO MMOJIOXKEHHS Hall CTEMHBIM MM MOJY-
TYCTHIHHBIM padioHoM. Cesazannvle OAII. TlpunbHble Oypu. 3acyxa. Hc-
mouHuK onacrocmu 03 n0deu. Betep B COYETaHUM ¢ BBICOKO#M TemIepa-
TYpOH M HM3KOH OTHOCHTENBLHOM BIIQXKHOCTBIO BbI3bIBAET OBICTPYIO H Mac-
COBYIO rHOC/b pacCTeHHH, CO3HAET YTPO3Y JKU3HH JIHOACH U KUBOTHBIX.

151. 3acyxa atrmocdepHas

Onpeoenenue. OtcytcTBHE 3 QEKTHBHbIX ocankoB (Gonee 5 MM
B CYTKH) B BereTallMOHHBIH NepuoA roaa He MeHee 30 aHeit moapsn npu
MakcHManbHO#i Temrnepatype Bbliie 25°C (B I0KHBIX palloHax — Bblllie
30°C). Dxcmpemanvran ceogpuzuveckas cumyayus. JnuTenabHbiii nepu-
Ol BECHOH MM JI€TOM CNabblX OCAaIKOB NPH MOBBILIEHHBIX TEMIIEPATY-
pax, B pe3yJbTaTe Yero pe3Ko YBEJIHYHBAETCA TPAHCHHPALUS pacTeHuH
M MCMApeHHe C NOBEPXHOCTH BOABL. [Ipuuunsl 603nukHoserus. Ilpeobina-
JaHye B atMocdepe perioHa yCTORUMBBHIX aHTHUMKAOHOB. [10600 603-
HUKHOBCHU. Pa3sutue COOTBETCTRYIOLICTO Makpornpouecca
B aTMocdepe Hal €CTeCTBEHHBIM CHHONTHYECKMM pPaHOHOM. Ycroseus
ona obocmpenus mendenyui. AHOMasbHAS JUTHTENLHOCT COXPaHEHMs
Makpomnpouecca (0nokuposanue). Cesszannvie OAT1. CyxoBeu, noxapsl.
Hcmounux onachocmu Oas nioden. Pa3pylicHUs COOpYXEHHH, rubensb
nocepoB, rubenn Jonei.

152. 3acyxa nouyBeHHasd

Onpeodenenue. B BereTauMonHbiii nepuoa roja He menee 30 nue
noapsA 3anackl MPOAYKTUBHOM BNaru B cnoe nousbl 0-20 cm cocrasis-
10T He 6onee 10 MM. Okcmpemanvhan 2eopusuvecxkas cumyayus. Jiu-
TEeNbHbIH NEPUOA BECHOH MIIH JIETOM cadblX OCaAKOB NMPH TOBLINIEHHBIX
TEMNEpPATypax, B PE3yjibTaTeé HEro HCCAKAIOT 3anachl BOAbl B IIOYBE.
Tlpuuuner 6o3nuxnosenus. Tpeobnananne B atmochepe peruoHa ycroii-
YWBbIX AHTHUMKIOHOB, NOCHE JUIMTEILHOIO nepHoia caaboro Hakorne-
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HHUA W NOBBILICHHOrO pacxofa MOYBEHHOH W Noa3eMHOH Bnard. /70600
803HUKHOBeHUSA. Pa3BUTHE COOTBETCTBYIOLUMX MaKpoONpoOLEeccoB B aTMO-
chepe Hal ECTECTBEHHBIM CHHONTHYECKMM pAailOHOM B TCYEHHE He-
CKOJIbKUX €CTECTBEHHbIX CHHONITHYECKHUX CE30HOB. Ycnosus das obocm-
penus mendenyui. AHOMaNbHas JJIMTENBHOCTb COXPAHEHHST MaKpOINpo-
Lecca, MaJloCHEe)KRas 3UMa nocne cyxoit ocenu. Ceasannvie OAII. Cyxo-
BE€H, Noxapnl. Mcmounux onachocmu Onsi arodei. Paspywenus coopy-
XeHu#, rudenn nocesos, rubesb monei.

I'MAPOJIOrHs ¥ OKeaHOJIOTHsE

211. 3axop

Onpedenenue. CKOMNEHUE WIYIH W BHYTPHBOAHOTO JibJia BO BpeMs
OCEHHEro JIeA0X0/Ja U B HauaJe JIef0CcTaBa, Co3/alollee CTECHEHHE pyca
Ha OTAEJIbHOM Y4acCTKe PEKH M BBbI3bIBaIOLLEE MOABEM YPOBHS BOABI A0
OTMETOK ofecneueHHocTh0 Menee 10%. Skcmpemanviias eeogpusuve-
ckas cumyayus. OceHHUH naBoAoK. [Ipuvurvl 803HUKHOGeHUA. Y MEHD-
IEHHE NPONYCKHONH CIIOCOOHOCTH KUBOI'O CEYCHHMS PEKH MAcCOH BHYT-
PHMBOAHOTO JbAa. /10600 803HuUKHOBeHus. TlocTynaerue BOABI IIPEBLICH-
JIO MPONYCKHYIO CIIOCOOHOCTE XKHUBOI'O CE€UYCHHS. Ycaogus ons obocmpe-
Hust menoenyuu. EcTeCTBEHHOE YMEHBUIEHUS KMBOTO CEYEHUs pycna M
ero u3ru6el B panone. Ceazannvie OAI1. 3aTonnesue MECTHOCTH M Ha-
CENIEHHBIX NYHKTOB, PACNONIOXKEHHBIX B PeeNlaX PeYHON JONMHB] BhILLIC
€XKETOJHO 3aTorIseMOi NIoWMBL. Memounux onacrocmu ons moodei. Pas-
pYyLLIeHMs COOpYXeHUit, rubens nocesos, rubeis noaei.

212. 3arop

Onpedenenue. CxomnneHye nbaa BO BpeMs JeJOXOAa, CO3Jaollce
CTeCHEHHE pycja Ha OTAENbHOM YYacTKe PEKM M BhI3BIBAIOLLECE NOABEM
YPOBHS BOJbI 0 OTMETOK obecneueHHOCTbIO MeHee 10%. Sxcmpemans-
Has eeogusuveckan cumyayus. Becennee nonosoase. [lpuyunsl 803HuK-
HOgeHusA. Y MEHbLICHHE NPOIMYCKHO! CrIOCOOHOCTH JKHBOTO CEYEHUs pe-
KW Maccoi JIbJHH, IEPEHOCUMBIX 110 MOBEPXHOCTH. /10600 803HUKHOGE-
Hus. TlocTynenuc BOAB NPEBBICHIIO NPONYCKHYIO CMOCOOHOCTD KHBOI'O
ceyeHus. Ycnosus das obocmpernus menodenyuu. ECTeCTBEHHOE YMEHb-
UICHHE XXMBOTO CEUEHHMs pycna ¥ ero M3rubel B paioHe. CeazanHbie
OAII. 3aTonnensie MECTHOCTH M HACEJIEHHbIX MYHKTOB, PACIOJOXCHHbIX
B Npejenax peyHoH NOJMHB! BbILUE €XErQjHO 3aTONjIsieMOH NOHMBbI,
OMOJI3HH, 3po3usa beperos. Hcmounuk onackocmu Ois modet. Paspyiue-
HHUA COOPYXKEHMIE, rHbCIb NOCEBOB, rHbeNDb oueH.
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213. HaroHHbiC siBAEHHUA

Onpedenenue. YpoBEHb BOAbI Bbllll€ OMACHBIX OTMETOK, MIPH KOTO-
pBIX 3aTOIIAIOTCA HACEJIEHHbIE MYHKTbI, GEperoBble COOPYKCHUA U 00B-
eKThl. JKCcmpemanbHas 2eopusuneckas cumyayusi. JITUTENbHbIA WITOP-
MOBOM BeTep, UMEIOIUHMIT OMacHOe HanpapjieHHe AJs JaHHOH OpHEHTa-
UMy W KOHurypauuu OeperoBoH NMHHMH. [Ipudunbl 603HUKHOBEHUS.
dopmMupoBanue OIaronpusTHONW NS pa3sBHTHSA LUTOPMOBOrO BETpa CH-
HOTITHYECKOH OOCTAaHOBKH B peruone. /10800 eo3nuxnogenus. llITopmo-
BOH BETEP, Bbi3bIBAIOLIMHI MEPEMELIEHHE BOJHBIX MAacC M3 OAHOH 4acTH
BOJOEMa B ADYTYIO MOJ BIHMSHUEM JE€HUBENALMHM YPOBHS BOJHON IO-
BEPXHOCTH. VYcnoeus Ona obocmpenuss mendenyui. Bpems npunuBa,
(opma 6eperoBoi 4epThl, HanMuyMe OCTPOBOB, OyXT M 3cTyapues. Ces-
3annvie OAIl. 3aTorIeHNE MECTHOCTH M HACENEHHBIX MYHKTOB, pPacro-
JIOXKEHHBIX B NpPEAeNiaX PEYHOM JONMHBI BBILIE €XETOJHO 3aTOTLIAEMOi
NnoiMbl, ONON3HH, 3po3us OeperoB. Mcmounuk onacHocmu 0asi nodeu.
Paspyumenus coopyxenui, rubenb nocesos, rubess MoneH.

214. Huskas MeXCEHb

Onpeodenenue. TIoHWKEHNE yPOBHS BOABI B BOJOEME HWXKE HABHTa-
LIMOHHBIX YPOBHEH M NPOEKTHBIX OTMETOK BOJ03a0OPHBIX COOPYXKEHUH.
Ixcmpemanvhas ceousuyeckas cumyayus. 3acyxa. IIpuyurel 603HUK-
HO8eHuA. Y MEHBLUCHHE NMPUTOKA BOAB! ¢ BogocOopHo# momanu. /70600
803HukHogeHusi. COKpauleHUe MPUTOKA BOA B XKHBOE CEYEHHE PCKH IIPH
TIOHW)KEHHHU YPOBHA NMOA3EMHbIX BOA B ee OacceiiHe. Ycnosus das obo-
cmpenus menOenyul. 3oubl cTernied wiM nycThlHb. Ceazaunwbie OAII
CyxoBeH, MoapoonacHocTb. Mcmounux onachocmu 013 aodeu. Ilepe-
601 B BOLOCHaOXEHHH, IKCIUTyaTalMUH BOAHBIX NYTEH, NMPOHU3BOACTBE.
OnacHOCTb INMHAEMHUH.

215. IMTaBoxnok

Onpedenenue. BuICTpblit TOABEM YPOBHSA BOIbI 10 OTMETOK obecrie-
4eHHOCTbI0 MeHee 10%, BO3HHKAIOWMA HEPETYASAPHO. JKCmpeManbHas
2eogpusuveckasn cumyayus. Pe3kuii pocT NpUTOKA BOAB! B )KHBOE CCUEHUE
peKH, BbI3BaHHBIH JoOcraHueMm BOA naBofka. [Ipuyuubl 603HUKHOGEHUA.
BrinageHue OOMNBHBIX O0XAEH, KPaTKOBPEMEHHOE, HHTEHCUBHOE CHETO-
TasHue. 10600 eo3nuxnoeenus. TlocTynieHne BOABI MPEBLICHIO NMpPOMY-
CKHYIO CIIOCOOHOCTB XMBOI'O CE€UEHHs. Ycrosus ons obocmpernus men-
Jdenyuu. AHOMaNbHBIA XapakTep OOUNBHBIX JOXAEH WM HHTEHCHMBHOCTH
cHeroTasHua. Ceazannvie OAI1. 3atonyeHne MECTHOCTH H HACENEHHbBIX
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NYHKTOB, PACMON0XKEHHBIX B Ipeienax peyHOH HOJHHBI BLIILE €XELOJHO
3aTOMIAEMOIl NMONMBI, ONON3HH, 3po3us Geperos. Hcmounuk onacrhocmu
ona moodei. PaspylieHus coopyxeHuii, ruéens noceBos, rubenb JIOAEH.

216. IlonoBoAase

Onpedenenue. EXEronHsli MoAbEM YPOBHS BOAbl 10 OTMETOK
¢ obecneyeHHOCTBIO MeHee 10%. Dxcmpemanvhan eeousuveckas cu-
myayus. Pe3kuil pocT NpUTOKa BOABl B )XMBOE CEYEHHUE PEKHU, BHI3BAHHOE
NPUTOKOM BOJ CHeroTasHus B Gacceline. [Ipuyunsl 603nuknoserus. Pasza
HauOONBILEH BOXHOCTH PEKH B €€ I'OAOBOM pEXHME, XapakTepHlyemas
BBICOKHM M JUIMTENbHBIM ITOABEMOM YPOBHA BOJBI M HOBTOpSAIOILAACS Y
PEK OQHOM M TOH JKe KIMMAaTHYECKOH 30HbI B OJJMH H TOT e ce30H. /10600
603HuxkHoGenus. TlocTymieHne BOABI TPEBBLICHIO MPOMYCKHYIO CHOco6-
HOCTb XKHBOTO CeYeHusl. Yenosus 0t ob6ocmpenus mendenyul. Y CloBus,
GrnaronpusTHbIE U1l BOSHHKHOBEHHS TaBOAKOB, 3aTOPOB, HArOHOB, BOJIH
ctoka. Ceszanneie OATI. 3aTonneHne MECTHOCTH H HAaCEJICHHBIX MYHKTOB,
PACIOJIOKEHHBIX B MpeJiefiax PEYHOH JONHHBI BBIILE €XErOfHO 3aTolse-
MO# MOHMBI, OMON3HH, 3po3us Oeperos. Mcmounux onacHocmu Oaa no-
Oeii. Paspyiuenus coopyxeHuit, rudenb n1oceBoB, rubens NoaeH.

221. CunpbHOEe BONHEHHE

Onpedenenue. JlocTiXeHne BBICOTOH BOJH 3Ha4YyeHHMH, NpHU3HaBae-
MBIX B JaHHOM paHoOHe ONacHbIMM AN MOpEIUIaBaHHA, NIPOMBICITA H CO-
opyxeHnuii (B npuOpexHbIX pallOHaX BHICOTA BOJH He MeHee 4 M, B OT-
KpBITOM MOpE — He MeHee 6 M, B OKeaHe — He MeHee 8 M). Dkcmpemano-
Has 2eousuyveckas cumyayusi. 1ITOpMOBbIE LMKIOHB YMEPEHHBIX LLUH-
POT HaJ aKBaTOPHEH, TPONHMYECKHE LMKIOHBL [IpuuuHsl 603HUKHOBEHUA.
3aBHCHMOCTb BBICOTBHI BETPOBBIX BONH OT CKOPOCTH BETpa H NPOJOIIKH-
TENBHOCTH €r0 BO3JEHCTBHS HAa BOIHYIO MOBEPXHOCTH. J10600 803HUKHO-
genui. CHIIbHBIA, ANHTENBHBIA M YCTOMYHMBBLIH MO HAIpPaBICHUIO BETED.
Yenoeus ona obocmpenus mendenyuii. BpeMs NpHIHBa, MENKOBOAbE, 3a-
KpBIThIA xapakTep Oacceiina, Huskoe nobepexbe. Ceaszannvie OAII. Ha-
BOZAHEHHUs Yy nobepexuil. Mcmounuk onachocmu 0ns nioded. Paspyiienus
coopyXeHHH U1K 00BbeKTOB, rHOENb MOCEBOB, IHOEND JTI0IEH.

222. TaryH

Onpedenenue. I'opnu3oHTaIbHBIE KONEOaHH NPHILBAPTOBAHHEIX CY-
IIOB, BbI3BaHHbie KOJiebaHHEM BOABI B NMOPTOBOH aKBaTOPHH. Dkcmpe-
ManbHas 2eoQusuveckas cumyayus. BO3HMKHOBEHHE HAa NMO3IHEH CTa-
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MM Pa3BUTHA BETPOBOTO BOJHEHMS, KOTJIa JHEPIHH PE30HAHCHON H NO-
PE30HAHCHOM CHCTEM BETPOBOrO BOJHEHHS CTAHOBATCA COM3MEPHMEI,
HeJIMHENHBIX KonebaHui ¢ YaCTOTaMH, HH3KHMH 110 CPABHEHHIO € HacTo-
TaMH BETPOBBIX BOJH. [Ipudunsl 603HuKHO6eHUA. Henuuelnble B3aHMO-
JIEeHCTBHA B IUTOPMOBOM 30HE MOPA JBYX OCHOBHBIX CHCTEM BETPOBBIX
BOJIH (PE30HAHCHON M JOpE30HaHCHOMH). [10600 go3nuxHoseHus. CHIlb-
HBIH, YCTOMYHMBBINA NO HANpPABIECHHUIO, IIMTENbHbIA LITOPMOBOH BETED, a
Taxxe OONbILAs MPOTAXKECHHOCTH AKBATOPWUHM ANA pasroHa BosH (bonee
100 k™). Verosus Ona obocmpenus mendenyuu. OnpeneieHHble COOT-
HOILIEHUS MEXOY XapaKTePUCTHKAMHM aKBaTOPUH (riiyOMHOH, rOpHU3OH-
TaJIbHOH MPOTHKEHHOCTHIO), a8 TaKXKE NapaMerpaMH, onpelensoiuMu
BBICOTY M HEPHOI BETPOBBIX BOJIH (CKOPOCTHIO BETpa, HANpaBICHHEM
BeTpa M cTpaTtuduKaLued MOrpaHUYHOro cnosg arMocgepsr). Ceszannbie
OAII. Het. Hcmounuk onacrnocmu onsa noodet. OOpbIB TPOCOB, MOBPEXK-
JIeHHe CYHOB, KPYIHbIE MaTepUHaNIbHBIE TOTEPH.

223. llynamu

Onpedenenue. OnacHas BOJIHA, TIPHBOASIIAS K 3aTOMJIEHHIO IIPH-
OpeXHBIX HACEeNIEHHbIX MYHKTOB, OEPErOBLIX COOPYXXEHHUH U APYTHX XO-
3SHCTBEHHBIX OOBEKTOB. JDKCMpemanvHas 2e0Qu3uveckas Cumyayus.
PacnipocTpaHeHue MNIHMHHBIX, NONOrHX YEOMHEHHBIX BOJH, (GOpPMHpYIO-
LIMecs B OKeaHax NOJA BIMSAHMEM OBICTPO IPOTEKAIOLUX KpYNHOMAc-
WITaOHBIX BO3MYILEHHH BOAHOH MOBEPXHOCTH M JBUKYILUMXCA KOHUEH-
TPUYECKH OT 3MHUEHTpPa NouTH 6e3 Juccunauuu dHEprau. [lpuuune:
803HuKHOGeHUus. CBOUCTBa CBOOOAHBIX AJHHHBIX BOJIH Ha NMOBEPXHOCTH
MENKOH BOAB!. J10800 603HUKHOGEHUS. 3EMIIETPACEHHE HAa MOpE, @ TaKXKe
BYJIKAHMYECKHE M3BEPIKEHHUS, OTIONI3HH, 00Banbl. Ycrosus ons obocmpe-
nus menoenyut. 1o Mepe NpUOIHKEHUS K MENIKOBOABIO, PACTET aAMIIH-
TyAa BOJIH. BO3MOXHO pe3koe ycuieHHe aMIUIMTYAbl BOJIH 33 CYET PE30-
HaHCHBIX ABJEHHH B 3anuBax U rasanax. Ceaszannvie OAI1. HapoaHeuue,
yaap BonHel. Hcmounuk onacHocmu 0as mooei. PaspyuieHus Coopyxe-
HU, rubesb noceBoB, rudeb JII0IEH.

231. UnTteBcuBHBIH OApeiid nbrna
Onpeoenenue. Jiperd NbOHUH CO CKOPOCTHIO He MeHee | kM/4. Dke-
mpemanvHas ceoQusuveckan cumyayus. [lepemMeuieHne NeASHbIX MOJEH
B MEPHOI HABHUTALHK B HAMPaBICHHH CYAOBBIX TPACC M PailOHOB MpoO-
MBICNIa HAH K 6epery, Ha KOTOPOM pacnofi0XEHbl HACENEHHbIE MTYHKTHI.
Ilpuuunel 6o3Huknogenus. CKOpoCTb U HampaBieHue Apeiida niuaByymx
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JILJIOB ONpPEAENISETCS KacaTesblibiM HaNps>)KeHUEM BETpa Ha €ro HOBEPX-
HOCTH, @ 3HAYUT, 3aBUCUT OT CKOPOCTH U HAIIPABJICHUs BETPA HaA NCAs-
HBIMU TOJNAMH. J10600 @O3HUKHOGEHUS. Y BCIWYEHHE CKOPOCTH BETpa.
Venosus das obocmpenust menoenyui. YBEIMYEHHE LIEPOXOBATOCTH
NOBEPXHOCTH /bJOB 3a CYCT BHICOTHI H GoOpMbl TopocoB. CessanHbie
OA11. Cxartue nbaa, onacHoOe NOsABIEHHE Jibja, HaBaJlbl JIbJia, ONTaCHOCTh
OTpbIBa NbJa. Mcmounuk onacnocmu 0as awodeii. PaspylieHue coopyxe-
Hu#, rubenp monci, HaxoasAlKXCs Ha ApeHdyrouleM Tbay.

232. HaBanw nbnaa

Onpedenenue. Harpomoxnenue nbaud Ha Oeperax. Oxcmpemans-
Has zeoghusuveckan cumyayus. Jlenoxoa, serposoii apeid nbaos Kk Oe-
pery B pe3yilbTaTe HaXUMHbBIX BETPOB. [Ipununst 603HukHogenus. Hano-
xenue 3QPeKToB NeHCTBUS HArpy30K 3a CYET yJApOB OTACHLHbIX JIbAHH,
pa3pylleHHs JbJUH, TOPU3OHTANIBHOTO HAnopa nbAa Ha COOPYXKEHHs M
BEPTUKANLHOTO MOABEMA NPHUMEP3IIEr0 K COOPYKEHHIO JEASHOrO Mo-
KpoBa. /10600 gosHuknogeHus. BeTposoii apeiid NbA0B HIM NEPEHOC HUX
TEYCHHEM, U3MEHEHHE YPOBHA MOPS, NOKPLITOrO JILAOM. Ycaosusa ona
obocmpenus mendenyui. PopMa pycna uin 6eperoBoy AMHUM, Hayalb-
HbIC 3HAUCHHS XaPAKTEPUCTHK JICASHBIX MOJieH, CKOPOCTb BETpa H Teue-
Hus. Ceszannvie OAII. Het. Hcemounux onacHocmu oas awodeiu. Paspy-
uieHye 6eperoBbix COOpyKEHUH M 0OBEKTOB.

233. OnacHoe NMOossBACHHE NbJA

Onpedenenue. Tlosrnenne nbjaa, He NPOXOAUMOI0 CyIaMH H JIEA0KO-
JJaMH B NIEpHO/l HABHTAllMK Ha CyJNOBBIX Tpaccax U B paioHaxX npoMblcia.
Ixempemanrohan eeoduzuneckas cunyayus. PacnonoxeHne KpoMKH nna-
BYYHX JIbJOB BOJM3K CYNOXOAHBIX TPACC M PaHOHOB Mpombicha. Jlpuuunsl
603HUKHOBEHUA. XapAKTepP BETPOBOH ILHPKYASUMM BOA MOBEPXHOCTHOrO
CJ108, CKOPOCTb 3aMEP3aHUA NOBEPXHOCTHOTO Cj0s Boabl. /10600 603HUK-
HogseHus. IlepeMCLUEHHE H30TEPMBI 3aMEP3aHUs MOPCKOIR BOJBI NMOA BAMS-
HHEM aHOMAMIl TEMIONOTEPL uepe3 MOBEPXHOCTb MOpA. Ycaosus ons
obocmpenus mendenyuii. MenkoBoaHocTh BoaoeMoB. Ceasanrnsie OAT1.
Het. Hemounux onachocmu dan nwoden. TloBpexaeHue u rubenb Cyaos,
TNpeKpaluexye CyA0X0ACTBA U IPOMBICAOBLIX paboT.

234. OnacHocTb OTpbIBa NbAaA
Onpedeanenue. OnacHOCTs OTpbIBA NPUOPECKHBIX JILAOB B MECTax
BbIX0Ja MOACH Ha JeA. IKcmpemanbHas eo@uU3UYecKas CUumyayus.
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VYcunenue Berpa B TedeHHe 7-8 [HeEH B YCIOBHAX BECEHHEro moTternue-
Hus. TIpununer 803nuxnogenus. KacaTenbHoe HanpskeHUe BETpa NpeBbl-
CHJIO cpeaHee MO CTONOLY Abja NpeaenbHOe CONPOTHUBIIEHME NbAa, NPH
3TOM CaMO MpPEAENbHOE CONPOTHBACHHE YMEHbLIAETCS NPH MOBBILUCHHU
TeMmnepaTyps! ibaa. 170800 603HukHoseHuA. B31OM Npunas npH OTKHM-
HOM BeTtpe. Ycenogua ona obocmpenus mendenyuu. OQHONETHHH sen,
Nien 3arps3HEH U MMEET OTHOCHTENBHO BHICOKYIO CONEHOCTb. (8a3anHble
OAIl. Het. Hcmounuk onachocmu 0as awdeu. T'ubens monen, Haxoas-
LMXCA Ha JApeHdYIoLeM JIbAay.

235. PanHee nosaBneHue nbjaa

Onpedenenue. TloaBneHne AEAAHOTO IOKPOBA WIH NPUNas B paHHHE
CPOKH MOBTOPAEMOCTBIO HE yallle OAHOro pasa B 10 ner. Jxcmpemais-
Haa ceogpuzuyeckan cumyayus. Ilpeobnananue B atMocdepe npoueccos,
0o0OCTPAIOIMX OTPHUATEIbHBIE aHOMANMK TeMnepaTypsl. Hanpumep,
3anajHbid TUI UUPKYNSUHK B ApKTuke. [Ipuyuner eo3nuxnosenusi. Jloc-
THXXCHHC TEMIIEPATYPOil MOBEPXHOCTHOrO CNOS BOAbl 3HAUYCHUS TeMmIie-
paTypbl 3aMep3aHus, COOTBETCTBYIOIEN MMEIOLEHCS CONeHOCTH. [Tosod
603HUKHOBeHUA. VIHTEHCHUKaUMA IIpoLecca BbIXOJAXHBAHHUSA BOMbI B
pe3ynbTaTe cBHra Ha 6ojee paHHHE CPOKM MOMEHTa JOCTHXXEHHUS BO3-
IyXOM HYJEBO# TeMIepaTypbl M YCHIEHHOIO BBIXOJaXHBAHHA aTMO-
cdepbl NpH COOTBETCTBYIOWMX aTMOc(epHbIX npoueccax. Yeaosus oas
obocmpenus mendenyuii. bnaronpusTHbie Ans 1enoo0pasoBaHHsA 3Haye-
HUS XapaKTEePUCTHK MOBEPXHOCTHOTO CAO8 aKBaTOPUH: HaTMUHE CTapbiX
JIbI0B, PAcNpecHeHHe NMOBEPXHOCTHOTO €108 BOJbI 32 CYET BbiMAAEHHSA
0CaJKOB MJIM CTOKa PEK, NPHUHOC Jibla U3 COCEeNHHUX paioHOB. Ceszannbie
OAI1. Her. Hcmounuk onacnocmu 0as aioded. TIpekpalleHHe Cynoxol-
CTBa ¥ NMPOMBICIIOBbIX paboT 40 MX MJIAHOBOTO OKOHUYAHHS.

236. Cxarue nbnaa
Onpedenenue. CxaTHe nbaa C HHTEHCUBHOCTBIO 3 6anna. Ixcmpe-
Manvias 2eogusuneckas cumyayusi. CUHONTHYECKOE NOJOXEHUE CHO-
coOCTBYIOIIEE KOHBEPIrEHUHH BETPOBbIX NOTOKOB, BO3ACHCTBYIOMIMX Ha
abasl. [Ipuyuner 6oznuknosenus. KacatenbHoe HanpskeHue BeTpa, nei-
CTBYIOLIEE Ha Y4aCTOK JIbAa, NPEBLICHIIO CPefiHee NO CToAOLY baa npe-
IENbHOE COMPOTHUBIEHHE AbJa HA PACTSHKEHHE, PACCUMTAHHOE IUIS TOJ-
ILKMHBI JbAa, JUIMHBl Y4YacTka, TEMNEPATYPbl U CONEHOCTH hbaa. [10800
603HuKHo6eHuA. KoHBEepreH1ys NOTOKOB, NIepeMelIaloILHNX el. Yeioeua
Onst obocmpenus mendenyui. YBEINUEHHE LIEPOXOBATOCTH NOBEPXHO-
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CTH JIbJOB 3a CHET BHICOTH U (opMmbl TOpocoB. Ceasannvie OAIl. Hapa-
bl mbpa. Hemounux onacrocmu 0as moodeu. TloBpexxaenue v rubens
CY0B, 6eperoBbix 0OBEKTOB B PE3yJIbTATE CIKATHA JIbJOB.

I'naporeonorus

311. IMepeyBnaxHeHHne NOoUYBb (MNOATOHNNEHHUE

TEppUTOpHUH, 3abonayrBaHue)

Onpedenenue. Obpa3oBaHHEe yYyacTKOB, HOPMAJILHOI IKCILTyaTaLluH
KOTOpbIX NpenarcTByeT NWO0 Manas rayOHHa 3ajleraHds NOA3EMHBIX
BOJ, 1nbo cnabas NPOTOYHOCTH HIIM 3aCTOH BOABI B IIOBEPXHOCTHBIX TO-
PU30HTAaX TPYHTa. Okcmpemarvuas 2eousuveckas cumyayua. Ian-
TellbHOE, N30BITOYHOE COAEPXAHUE Blard B BEPXHEM TOPU3OHTE IPYHTa
1py H6IarONpUATHBIX IS HAKOIUIEHHs BOJbI popMax peabeda. [lpuvunbt
803HuKHOGeHUsA. [IocTOSHHOE, H30BITOYHOE YBIIAXXHEHHME NMOBEPXHOCTHO-
O CJI0S FPYHTA NPENATCTBYET NPOHUKHOBEHHIO B HETO KMCIIOPOJaA U 3a-
MEIJISET NPOHECC pas3fNOXKCHUS OTMHpalolled pacTUTEILHOCTH. DTO
IIPUBOAMT K NpeobnafiaHuIo eKEroAHOro NMPUPOCTa OPraHMyYecKol Mmac-
Cbl Hajll MeperHMBaHueM H 06pazoBaHHIO TOPHAHHUKOB. [10800 BO3HUKHO-
6eHus. VI3MeHeHHE YBIQXXHEHHOCTH M TeMIIepaTypbl CJIOA I'PYHTA, NMpH-
BOAsILIEE K MOBBILIEHHIO YPOBHS NMOA3EMHBIX BOJ, TCXHOTEHHBIC NIpOLEC-
cbl B padone. Ycaoeus ons obocmpenus mendenyui. KiuMatuueckue
YCJIOBUst H30BITOYHOIO yBIaXKHENWSA, paBHHHHBIH XapakTep pesbeda npy
HaJIMYUM OTpHUATeNbHbIX GopMm penbeda. Ceasannsvie OSI1. Ocanxa u
1IPOBAfIbLI FPYHTa, MILIBYHBL. Mcmounuk onachocmu o0as aodeu. Henpo-
X0AuMoCTb nopor. Hapywenue yciloBUH HOPMalbHOH 3KCNJyaTalHMH H
pa3pylleHUE COOPYXKEHHH, 3aCONeHHE NOYBHIL.

322. Ocanxka M npoBajnbl TpyHTa

Onpedenenue. BepTHKalbHOE CMELIEHHE YYACTKOB NOBEPXHOCTH
3eMJIH, BO3HHKAIOLIEE BHYTPH I'PYHTOB, CIIOCOOHBIX OBICTPO YIIOTHATH-
€A NPH HAMOKAHHM WM OTTAMBAHUM. DKCMIPEMANbHAA 2eopusuieckas
cumyayusi. OOpa3oBaHHe KaBEPH B TOJILLE TPYHTOB. [Ipuyunesl 603HUKHO-
6enus. Hannune BHYTpH rpyHTOB pallOHa paCTBOPHUMBIX, Pa3MbIBACMBIX,
YIUIOTHSIOLLMXCS HIIM Pa3MOPaXKMBAIOILMXCA YYacTKOB. /10600 803HUK-
Hosenusi. VISMEHEeHHe ypOBHs NOA3EMHbIX BOJ, TEMNICPATYPhI Cj105 I'PYH-
Td, TEXHOI'CHHbIE TNPOLECCh B paiioHe. Ycaosus das obocmpenust me-
denyuu. JINNTCAbHBIA Nepuos coXpaHeHUs HEONaronpuATHLIX yCJIOBHI
aTMOC(epHOro yBnakHeHHs. Xapaxktep rpyHToB. Ceasannvie OAIN. y-
Hamu. Memounuk onachocmu 0as uodeu. PaspylieHue coopyKeHUH.
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332. Kaper

Onpedenenue. ObpasoBanue cneunduueckux ¢opm penbeda, oT-
paXarLIMX NPOLECC PaCTBOPEHHS NOA3EMHBIMH BOAAMH FOPHBIX MOPOA
¢ obpa3zoBaHHeM BHYTPH I'DYHTOB MOJNOCTEH M nellep pasAanuyHbIX Gopm
M pasMepoB. Jxcmpemanvias zeogusuveckas cumyayus. Hanmuuue
B pailOHE I'PYHTOB, CIOXEHHBIX COJICHOCHBIMH NOPOJAMH, THIICAMH, aH-
rMOPUTaMH H KapOOHATHBIMH NMOPOAAMH, KapcToBble (GOpMei penbeda
MECTHOCTH. [Ipuuunvt 603HUKHOGeHuA. TlOBBILIEHHAs pPacTBOPHMOCTH
NOpOoA OTHENBHBIX YYacCTKOB IpyHTOB. [10600 603HukHO8eHuA. BO3HUK-
HOBEHHE TPELHH HNU KAaBEPH B IpyHTe. Ycnosus ons obocmpenus men-
Oenyuti. VI3MeHeHHe YPOBHS MOO3EMHbIX BOI, YBENHYEHHE WX Hanopa,
yBeJIHUEHHE KonHyecTBa ocankos. Ceaszannsie OAIl. Ocapka v npoBaisl
Ha NOBEPXHOCTH IpyHTa. Mcmounux onachocmu 0as mwoodeu. Paspyiue-
HHeE 31aHUi, COOPYKEHHH, 0OBEKTOB.

Ieoxpuonorus

411. KpuorenHHoe nyyeunue

Onpedenenue. TlonHATHE NOBEPXHOCTH 3eMJIH ¢ 0Opa3oBaHHeM
6yrpoB B pec3ynbraTte AbR000pa3oBaHMs B MPOMCP3alOLIMX TPYHTaX.
Oxempemanvhas 2eopuzuneckas cumyayusi. Hanuuue peixbiX BlaXHbIX
I'PYHTOB, IIOABEPralOIUXCA CE30HHOMY 3aMep3aHuio. [Tpudunbl 803HUK-
HOBeHUA. Y BCIMYEeHHe 0ObeMa JIbaa 10 CPaBHEHHIO C MCXOJHbIM 00be-
MOM BOABI NpH 3aMep3aiuu. 110600 sosnuxnosenus. Ce3oHHOE pomep-
3aHHE MOBCPXHOCTHOro cios rpyuTta. Yenoeua ona obocmpenus men-
Oenyuii. Hanuune non noBEpXHOCTHLIM NPOMEP3AIOLIHM CNOEM, HO Bbl-
e COS BEYHOM Mep3/0Thi, HesaMep3wero obbema Bogbl. CeazamHbie
OAII. Haneau npu pacTpECKHBAaHHH, IPOCAAKH 'PYHTA NPH OTTAHBAHHH.
Hemounuk onachocmu 0aa nodeu. Brinnpanue onop, nospexienue oy-
TpaMH JOPOT H a3pOJPOMOB.

422. Hanens

Onpeodenernue. CROUCTBIA NEAAHONH MACCHB Ha MOBEPXHOCTH 3E€MJIM
UM HHXKEHEPHBIX COOpYXEHMH, 06pa3oBaBLINIICS NPH 3aMEP3aHHUH Ne-
PHOAHYECKH M3JIMBAIOLMXCA BOA. JKCMPEMAnsHas 2e0u3uyeckan cu-
myayus. 3aTOIJIEHHE TEPPUTOPMM 3UMOH, MOpPO3HOE pacTpecKHBaHHe
AEJOBBIX WANOK, MOKPBIBAIOWKX HANOPHbIE BONOTOKU. [Iputunsl 603HUK-
nosenua. Tlonananye BoIbl Ha MOBEPXHOCTH, MMEIOUIHE OTPHUATENLHBIE
Temnepatypsl. 10600 803HUKHOBeHUA. YCHIICHUE MOpO30B IO TEMNepa-
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Typ, 6ojiee HHU3KWX, YCM XapaKTepHble [ JaHHON MeCTHOCTH. Ycnogus
ons obocmpenust mendenyuii. Bopa BeITEKacT B MCPHOI OTPHUATENBHBIX
TEMNCPaTyp M3 3aMKHYThIX CCTECTBCHHLIX CHCTEM, MO0 nonanact Ha Oe-
pEroBble COOPYXXEHUS IIPH BOJIHEHHH, NHOO Oca)ciacTcs B BHMIC Kancib
O, MOPOCH, TyMaHa, WTopMoBbIX Ophi3r. Ceszannsie OAII. Tlyyenne,
HaBOJHEHHs, onoisku. Mcmounuk onacnocmu 0as modeu. PaspylieHue
JIOPOXKHDIX MOKPBITUH, ONOJI3aHHE M MPOCAAKM HACHINCH, C110COOCTBYIO-
11ec APOONEHHIO U BbIBCTPUBAHHIO OETOHHbIX COOPYKEHHIA.

433. KpuoreHHble CKJOHOBBIE NPOLECCH

Onpeoenenue. COBOKYNHOCTb IPaBHTALMOHHBIX MPOLCCCOB Mepe-
HOCa 00JIOMOYHOTO MM PBIXJIOrO MaTepHana, 1JI NPOsBICHHS KOTOPBIX
HCOOXOAMMO 11EPHOAMYECKOE IPOMCP3aHHE M MpPOTauBaHUE MOPOA (Ky-
PYMBI, J€CEnLHs, CONHGIIOKCHS). DKCmpemanrohas 2eopusuieckas cu-
myayus. CKOMIEHUE Ha CKJIOHAX I'0p OOJIOMOYHBIX M PbIXJIBIX MaTepHa-
NoB. [Ipuyunel 603nuxkHoBerus. T1py IpOMEP3aHHH TPYHTOB NPOHCXOAHT
MX BbIIIYYHBAHHE MO HOPMAJIH K CKJIOHY, YTO COYCTAETCHA C JACHCTBUCM
CHJIbl TSXECTH MO BEPTHKAAM M NOPOXKIACT B MEPHOA OTTaHBAHMS pe-
3yJbTHpPYIOLLEC NepeMelleHHe 00NOMKOB (KYpYMbl) MM PBIXJIbIX I'PYH-
TOB (fcCellys) N0 KacaTeJbHOM K CKIOHY BHH3. JlIst rpyHTOB, yBIax-
HCHHE KOTOPBIX NMPUOIMAKAETCS K Npeacay TCKYYCCTH, BO3MOXKHO BS3KO-
MNacTH4YHOE TEYCHHE BO BpPeMs oOfTauBaHusd. [/0600 G03HUKHOBEHUA.
B pesyabrare OTTaMBaHHS ACTOM YMCHBIIACTCSH COIPOTHBIICHHC AEPHO-
BOI'0 NTOKPLITHS Ha CKJIOHE W MOXET JOCTHI'aTLCS KPHTHYCCKOE 3HAUCHUE
yrnia HakJioHa CKoHa. Yenosus oas obocmpenus mendenyul. BeceHHee
BpeMs, BbllIaIEHHE CHIIbHBIX aoxici. Cessannsie OAI1. Het. Hemounuk
onacuocmu 0as nodeu. PaspylueHne JJOPOXKHBIX TOKPHITHH, ONOJI3aHKUe
M MPOCAAKHU HaChilel, CnocoOCTrYIOWEe JAPOOJICHUIO U BHIBETPUBAHUIO
6ETOHHbIX COOpYKEHHUH.

444, TepMokapcT

Onpedenenue. OOpa3oBanne nposaibHeIX GOpM pesibeda U noj-
3€MHbIX MYCTOT B PE3yJbTATE€ OTTAMBAHMS NMOA3ZEMHOIO JIbAA UJIH MEpP3-
JIOTO TpyHTa. Ikcmpemanvnasn ceogusuyeckan cumyayus. O6aacTn Obi-
JIOro pacnoNoXCHUs M jcrpajlauii BCUHOH MCp3noThl B paioue. [lpuyu-
Hbl 8031MUKHOGeHUs. Hanyuhe y4yacTKOB MOA3CMHBIX JIbAOB WM JIbJH-
CTBIX OTJIOXCHHH, BO3MOXHOCTL OT(HHUILTPOBBIBAHHSA OTTAsBILEH BOJIbI
BBCPX. 110600 s03HuKI06€enuUs. [ 1y6MHA CE30HHOTO OTTAUBAHUS 1IPEBbI-
waeT 1yOHHY 3aieraHus NbIMCTLIX MOPOA WK JIbAA. Yeaosus das 0bo-
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cmpenust mendenyuti. Cozlanue ycaoBUH JONOMHHTENLHOIO Harpesa
NOBCPXHOCTHOTO cliosi rpyuTa. Ceszannvie OAI1. Tepmoadbpa3us, TepMo-
IpO3Us, ONON3HH, NIPOCALKH IpyHTa. Mcnounuk onachocmu ons nwdeu.
Paspyiienne GOpTOB KapbepoB, HACHIMTHBIX COOPYXCHHIl U BBIEMOK.

I'eomopdonorus

511. O6Ban

Onpedenenue. OTAeNAEHHE KPYNHOro 0JIOKAa OT MaccHBa FOPHBIX 1O-
pOXt Ha KPYTOM OOPBEIBUCTOM CKJIOHE M HOCAeAyIolIee 0OpyLIEeHHE H CKa-
ThIBAHHE TIBIOOBO-1EOHHCTON Macchl. Dkcmpeatanvhas 2eoQusndeckasn
cumyayus. CKIOHbl MacCHBA CKaJIbHBIX TDYHTOB CIOHCTOH CTPYKTYphl
pa3buThl BEPTHKAIbHBIMU TPELUMHAMH Ha OTACNbHbIE OI0KH, Yrojl CKIIO-
Ha KOTOpHIX OOJNbIIE YIia €CTECTBEHHOIO OTKOCA s CararolUx mMo-
pon. ITpuuunvl 603HuUKHOGeHUs. VIHTEHCHBHOC BBIBETpHBaHUE, CEHCMM-
4YeCKHe TOJIUKH, JJIUTENbHOE YBNaXHEline, IOAMBIB CKJIOHOB BOJOTOKa-
MH. 10600 803HUKHOBeHUA. YparaH, 3eMIETPACCHKE, B3pbIBBL. Ycroeus
onsi 0bocmpenus menoenyuu. bnaronpuaTHbIA penbed, TEKTOHUKA, IHA-
poreosIornyeckoe CTpOEHHE PailoHa, BbINaJEHHE aTMOCHEPHBIX 0CAAKOB.
Cenaszannvte OAIl. Bonnbt cToka, cenn, onon3un. Hemounux onacrocmu
0aa moodeu. PaspyuieHns coopyxenuit, rubens nocesos, rubens monei.

532. Onon3eHs

Onpeodenenue. CKOnb3sillee CMELIEHHE MAcChl I'PYHTa BHH3 MO YK-
NOHY MOA ACHCTBHEM CHIbI TSHKCCTH NPH YYACTHH MOA3EMHBIX HJH MO-
BEPXHOCTHbIX BOJ. DKkcmpemanvhasn ceopusuveckan cumyayus. CKIOHbI
MacCHBa PBIXJIBIX TPYHTOB U3 IEOHUCTO-TIHHUCTBIX NOPOA. YTON CKNo-
Ha 6sM30k MM GOJbLUE YTila eCTECTBEHHOro OTKOCA JUIA CIAraroiiux
nopox. [Ipuuunsl 803HUKHOGEHUA. 3ajleraHHe OTHOCHTENLHO MaJloNpoy-
HbIX opoJ NoA OoJsiee MPOYHBIMK, NOCTENEHHOE YMEHbLIEHHE NPOYHO-
CTY MOACTHNIAIOILKX MOPOA, TMOABJICHUE TPELUMH B HUX M HaKONJEHHE
BIIArH B HUX, BO3PACTAHHE CKAJIbIBAIOLIMX HATIPSDKCHUH B BEPXHEM Cll0€
NopoA MIM IeHCTBHE HAMOPHBIX NOM3CMHbIX BOA Ha HWXHWi ciok. [Jo-
800 603HUKHOBeHUA. ECTECTBEHHOE WM TCXHOTEHHOE YBENHYCHHME Ha-
rpy30K Ha CKIOH. Yenosus 0as obocmpenus mendenyui. JnutenpHoe
coxpaHenue ycnoBuH, aedopmupyiownx ckiou. Ceaszannvie OAII. Bon-
Hbl CTOKA, CENH, JaBHHbL. Mcmounuk onacnocmu 0aa modeu. Paspyuie-
HME BCEX COOPY>XKEHHH, 3aBabl.
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552. Cxon naBUHBI

Onpeoenenue. Macca cHera, najiaroias i CHoJI3arowmas ¢ FOpHbIX
CKJIOHOB M YBJIEKAlOLlas Ha CBOEM ITyTH HOBBIE MAaCChl CHera. Jxcmpe-
manvHas 2eogpusuveckas cumyayus. Ob6pa3oBaHHe CKOIUICHHH CHEra Ha
cKJIoHax rop. ITpuuunbl 8o3nuxHosenus. Cuna NaBleHHs CHETA, HaNpas-
JIEHHas BHM3 N0 CKJIOHY, IPEBHILIAET CYMMY CHJI CUEIUIEHHA B CEYEHHH
CHEXHOI'O TTOKPOBA, MPOXOASILEM MO JIHHUK HaHOONBLIEro HaNPKEHHA.
o600 eo3nuxnosenus. Cueronan, MeTelNb, pe3KOe MOHMKEHHE HIH NO-
BbILICHHE TEMIIEPaTyphi, BHELIHHE HATrPy3KH CIy4aiiHOro xapakTepa.
Ycnosus ons obocmpenus mendenyuni. OcnabneHne cBA3eH 4acTHL CHe-
ra npy TasHWUM WIH NPOHUKHOBEHHH BOJbI (MOKpBIE JIABHHBI), BIUSHUE
tdopmel criona. Cessannvie OAII. Het. Hemounux onacnhocmu 0ns ao-
deii. PaspylieHue coopyKeHuii, 3aBaibl.

563. Cens

Onpedenenue. ITaBonok ¢ ouens GonpmmuM (10 75% obweit Maccsr)
COJIEpKAHHEM MMHEDAIBHBIX YaCTHL H OOJIOMKOB TOPHBIX MOpOJ, Xa-
pakTepu3yeMslii NpoJBIXeHHEM n1000BOH yacTH B popMe Basa U3 BOJBI
W HaHOCOB GONBILON pa3pyILUTENBHOM CHITBL. DKcmpemanvhas eeousu-
yeckas cumyayus. Hannuue noxOHHBI B ropax, KOTOpas UMeeT AOocTa-
TOYHbIH YKJIOH H B KOTOPOH CKalIMBaeTCs PhIXJBIH H OOJIOMOYHBIN Ma-
TEpHaJl, a TAKXXE HMEETCA BO3MOMXHOCTb KOHLUEHTPHUPOBATh CTOK. [Ipu-
YuHbl 603HuUKHOGeHUA. [lepeyBnaKHEHHE 3HAYUTENBLHbIX 0OBEMOB pbIX-
JIBIX TPYHTOB, HaKOIUIEHHBIX B OacceitHax HeOONBIIMX TFOPHBIX PEK H
CYXHX JIOTOB, UMEIOLIHX 3HAYUTENbHBIR YKIOH. 10800 603HUKHOBEHUA.
BeinageHre MHTCHCHBHBIX NMBHEH MM OypHOE CHEroTasHHe B ropax.
Yenosusn ons obocmpenus mendenyui. O6Banb! UM ONOJ3HU B Haccei-
Hax HeOONBUIMX TOPHBIX PEK CO 3HAYUTEIbHBIMU yKIOHaMH. Cea3aHHble
OATl. Bonuwl ctoka. Hcmounux onachocmu 0na mooel. Paspylienus
COOpYXeHHil, rubens monex.

Ieonorus

631. IBUXEHHE MECKOB

Onpedenenue. TlepeHOC 3HAUYUTENLHBIX MACC MECKA BETPOM A0CTa-
TOYHOH CKOPOCTH. IKcmpemanvhasn ceogususeckas cumyayus. Hannuue
3HAUMTEBHBIX YYACTKOB MECYAHOH MOBEPXHOCTH (IYCTBIHH, IUISXKU).
IIpuyuner go3nukHoserus. CKOpPOCTbL BETpa JOCTHUraeT HeOOXOAMMBIX
Ans NojbeMa YaCTHL necka 3HavyeHuH. /10600 eo3nukHosenus. Hanpas-
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JieHHe BeTpa OnaronpusTHO A NepeMelleHus. Ycnogus ons obocmpe-
Hus mendenyui. JINUTENBHOE COXPaHEHUEe CHIbHBIX BeTpoB. CesizanHble
OAI1. Her. Hcemounuk onachocmu 0aa mwooeu. 3aHochl. Paspywenue
COOpYXEHHIA, 3aBaJbl.

642. Dpo3us beperos

Onpedenenue. PazpywcHue 6eperoBoro CkJioHa BOIOEMOB NOA ACH-
CTBMEM TCYEHHI1 K BOJIH, HAMpPABJIEHHOE Ha CO3JaHHUE CKJIOHA C PABHO-
BeCHBIM npoduieM. Dxcmpemanvras zeoguszuveckas cumyayus. Obpa-
30BaHME HEYCTOHYMBBLIX GopM GeperoBoro CkiloHa, TPEIUMH H KaBepH B
TONILE TPYHTOB. [Ipununsl osnuxnosenus. JlaurenpHas pabota BOJIH K
TE4YEHHH, PeXKUM YPOBHS BOAOEMA, PEXHM HAHOCOB, JICAOBBIH PEXHM.
ITo600 6o03HukHOenus. CnydalHblH HMMNYJIbC METEOPOJIOrHYECKOTO,
I'HAPONOTHYECKOTO MJIM TEXHOTEHHOTO Xapakrepa. Ycaosus ons obocm-
penusi mendenyui. Penved, TEKTOHKKA, FE0NIOIHYECKOe CTPOEHUE, CBOM-
ctBa rpyHTOB. Ceszannvie OAIl. Uynamu. HUcmounux onachocmu Oast
ardeu. PazpymieHne 6eperoBbix COOpyXeHuil, TPaHCAOPTHBIX CPEJCTB.

673. IInelBYyHBI

Onpeodenenue. CriocOOHOCTb BOAOHACHILIEHHBIX JIHCNEPCHBIX IPYH-
TOB K BHE3alIHOMY NEPEXOAY B Pa3kHXCHHOC COCTOSIHME M MepeMelue-
HMIO B BHAE MOTOKOB. DxcmpemanvHas 2eogusuieckas cumyayus. Ha-
JUYKE YYACTKOB MEJKO3EPHHUCTBIX MECKOB W INbUIEBATHIX CYIIHMHKOB,
colepXallliX OpraHMYECKHE BEUIECTBA M HAXOAALIMXCA B COCTOSHHUM
BOJIOHACKIMEHUA. [Ipuyunsl 603HuUKHOSeHUS. THKCOTPOIHOCTD (Nepexon
KONNIOMJIA U3 Iefis B 30J1b 1IPH BCTPAXWBAHHHK) MNHHHUCTBIX, JECCOBBIX H
CynecyaHblx IpyHTOB. 10800 803HukHOGeHus. Bo3HMKHOBEHHE BUOpa-
UMH B €J0€, CONEPKAlleM TUIBIBYHbBl, a TaKxe BCTPAXHBAHHE, Nepeme-
WIMBAHHE UNM BO3EHCTBHE YIbTPA3BYKOM, OTTAHBAHHE 3aMOPOXKEHHOTO
cnos. Yceaosus ona obocmpenus mendenyuy. Y BENHYEHHE BIIAXKHOCTH
rpyuTa. Cesaszannvie OAI1. Ocagka u npoBajbl TPYHTOB, ONON3HU. Hc-
MOYHUK onacHocmu 0as moded. PaspyweHus coopyxeHniH, ocoOeHHO
NMoA3eMHbIX, cOoH B paboTe aBTOTpaHCNOpTa, FUOENb JHOALH.

I'eopusuka

71. 3emnerpsacenue
. Onpedenernue. Tlop3eMHblE TOMUKH H KonebaHMs 3eMHOH MIOBEPXHO-
CTH. Skcmpemanshas eeogusuveckan cumyayus. OBpa3zoBaHUe TPELMH
B 3€MHOH KOp€ M BEpXHEH MaHTUH. [Ipuyunel eoznuxnoseHus. TeKTOHHU-
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YECKHE CMELICHHS U pa3pbiBbl B 3¢MHOM KOpe M BepXHEH MaHTUH. [10600
803HUKHOGeHUs. Pasrpy3ka HaNpsHKEHHOTO COCTOSHHUA Y4YaCTKOB 3€MHOM
KOpBl. Ycnoeus ons obocmperus mendenyuu. T10BbIILEHHE HANPAXKECHHUH
B pe3yJbTaTe BO3JEHCTBMS THApOCdepbl MM aTMOChEpB HA YYaCTKH
3emHoi kopsl. Ceszannvie OAI1. 1lyHamn, 06Basbl, ONMON3HH, CEJH, Ha-
BOAHeHus. Mcmoynux onacrhocmu 0ns nodeu. BriCTpoe paspylieHHE
COOPY>KEHHIA, 3aBaJIBl, IPUBOJAALIME K THOENH noaei.

72. N3pepxeHHEe ByJNKaHa

Onpedenenue. TlosBneHNe Ha 3eMHOH TOBEPXHOCTH pPaCIUIaBICHHOM
TOpOzIbl U3 KpaTepa MK TPELHHbl. IKcmpemanbHas 2eogusuveckas cumya-
yua. Hamumne nefcTBYIOIMX BYJKAHOB. [Ipuyumbl 603HuKHoGeHus. [10BbI-
LIEHHE JABJIEHUs B CJIO€ MarMbl 3a cueT $a3oBbIX MEPEXONOB NPH XUMHUYE-
CKHX peakuusix B Heill. /10600 eosHnuxnosenus. He usBected. Ycrosus ons
obocmperun mendenyutl. AXKTUBHbBIE YJaCTKH MOBEPXHOCTH 3eMiH. Ceszan-
note OAIL. 3emneTpsaceHus 1 CBA3aHHBIE ABNEHUSA, NTOXapbl, cMor. Hemounux
onacrocmu 0na aodetl. PaspyllieHHe COOPYXKEHHI, 3aBabl, I0XKaphl, rubenb
JIOAeH B pe3ynbTaTe OTPAaBICHUS BO3ZYXA H 3aBAJIOB NEIUIOM.

731. Pe3xoe yXxyAlleHUe paJUAaLUHOHHOMH
"06cTaHOBKH
Onpedenenue. [IPOHUKHOBEHHE KOCMHYECKOTO U COTHEYHOTO U3JTY-
YeHMs C OMacHBIMM IJIMHAMH BOJIH depe3 aTMocdepy K MOBEPXHOCTH
3emnu. Ixkcmpemanvras 2eogusuneckas cumyayus. OcnabieHue mar-
HUTHOTO Tons 3emnu. [lpuuunel 6o3HukHoeeHus. IlepeMeHa Hanpasie-
HHS KONbLEBBIX TOKOB B 3€MHOM s/pe, NPHBOASAIIAS K CMEHE MarHUTHOH
nonapHOCTH. 110800 603HUKHOBeHUA. VI3MEHEHHS JHHAMHYECKOro pe-
XKHMa B XKXMIOKOM anpe 3eMnu. Ycroeus Ons obocmpenus menOeHyuu.
CoxpaHeHHe IKCTpEMaIbHOH CUTYallHM B TEYEHHE OINACHO IIHTENBHOTO
BpemeHH. Ceazannvie OAI]. PannoakTHBHOE 3apaK€HHE MMOBEPXHOCTH
nnaHetsl. Mcmounux onacnocmu ona moden. Co3gaHue yrposbl KU3HU
HaceleHHIO TUIaHETHI.

732. Pe3xue u3MeHEeHHss HOHOChEDPH

(MmarsutHas 6yps)

Onpedenenue. BrICTpble U CUNIbHBIE HEpETYNsApHbIE KonebaHus xa-
PaKTEPUCTHK 3E€MHOT0 MarHeTH3Ma, pe3Ko HapyIlaloUlMe €ro IUIaBHbIH
CYTOUYHBIH XOA M MpPOLODKAIOMIHECS OT HECKOJIBKHX YacoOB JJO HECKOJb-
KHX QHeH. Dxcmpemanvras zeogusuveckas cumyayus. OTKIOHEHHS 110-
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JIOXKEHHUS MArHUTOMay3bl OT HOPMaibHOTO, CBS3aHHbIC C TIOBBILIEHHEM
TUIOTHOCTH TJIa3Mbl COJTHEYHOIO BCTPA WM MOHMXEHHEM HANPSKEHHO-
CTH F€OMArHuTHOIO 1ons. [Tpuuunel 603HuKHO8eHUA. HeCcTalMOHAPHOCTD
KOPOTKOBOJHOBOIO uanyuenus (Y u pentrenosckoro) Connua. [1ogod
603HUKHOBeHUs. Y CUIEHHE KONIHYECTBa H APKOCTH aKTHUBHbIX 0Opa3oBa-
uuit na Conuue. Yenosus oaa obocmpenus mendenyuii. JlHeBHas CTOpPO-
Ha 3eMiH, NpUNIONSPHbIE 00MaCTH, OPUEHTALIHs NPOBOJHHUKOB TOKA Ha
NOBEPXHOCTH 3EMIIM, MOHMKEHHAs NPOBOAMMOCTb nousbl. Cés3awnHble
OAI1. Bo3HMKHOBEHHE MHIAYUHPOBAHHbIX I'COMArHKTHBIX TOKOB B NPO-
BOAHUKAX, BO3HMKHOBEHWE pajHonoMeX. Mcmounux onachocmu Ons
modei. Peskoe yxyaiieHHe paaMo- ¥ TENEBH3HOHHOW CBA3H, BBIXOA H3
ctpos JIDII, kabeneii cBA3M, TpyOOIPOBONOB U PENbLCOBLIX MyTEH, BO3-
MOXHO YXYAIUEHHE COCTOSHHSA 310POBLA JKOACH.

AcTpoHomus

81. MeTteopuTHn it ynap

Onpedenenue. [lanenve HeOONbLIMX HEOECHBIX TeN (METEOPHUTOB)
Ha MOBEPXHOCTb 3E€MAU. IJKCMpeMmanoHas 2e0(U3UYeCKUs CUumyayusi.
[Ipubnuxenne k 3emsie no ONacHoM TpaekTOpHUH HebecHbix Tei. Tlpuuu-
Hbl 603HuUKHOBeHUA. Hannune B xocMoce Hebonblunx HebecHbIX Tes, 3a
KOTOpBIMH HE BEJIHCb aCTPOHOMHUYecKHe HabmoaeHus. /10600 603HuUKHO-
eenus. OOHapy)xeHMe OnacHOl TPAaeKTOPUM IBMKCHMA HEOOJIBIUIMX He-
Oecubix Ten. Yeurosus 0as obocmpenus menodenyul. Bo3MOXHOCTL NO-
nanaHus METEOPHTA Ha ILTOTHO 3aCEIEHHbIE YUaCTKH NOBEPXHOCTH 3eM-
. Ceszannvie OAI]. 3eMneTpsiceHus, yAapHas BOJIHA OT B3pbIBa, I0-
Kapel. HMcemounux onacnocmu 0as moded. PaspylieHue COOpyeHMH,
3aBaJlbl, NOXaphl.

6.2. Bzaumocessu kamacmpog

IIpoucxonsa B eanHoM o6beMe, 3aHATOM aKTHBHO B3aMMOACHCT-
BYIOLMMH CPCAAMH, NPUPOAHbIE KaTacTpodbl HacTO OKa3biBaKOT APYT Ha
Jpyra MHHLHHUPYIOILEE BIIMAHHUE, B pC3yNbTaTe Yero UX pa3pyllHTeNbHas
cuna BospacrtaeT. Ecny ucnonb3oBaTs HaszsaHus OSII1, BBejieHHbIE BhI-
1€, TO MOXHO H300pa3uTh "B3auMonomolls"” kartacTpod B BUAE CTPYK-
TYpUpOBaHHOro ciiucka. [1pu noctpoenuu 3roro cnucka sce OSIT Opinn
pa3buTbl Ha NEPBUYHbIE ABAECHUS, ABNEeHMs Nopsaka 2, 3 u 4.

TlepBHuHbIE ABJEHHS MOTYT BO3HMKaTb HE3aBUCMMO OT IIpeaBapH-
TeAbHOro Hanuuua Apyrux OAIl. SBnenus Golice BLICOKOrO LOPSAKA
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06BIYHO BO3HUKAIOT Nocae Toro, kak Bo3Hukian OSI1 Gonee HM3KHMX MO-
panxos. KoHeuno, Mexay NMepBUYHBIMH ABJIEHHAMH MOTYT Takoke ObITh
cBs3u. Hanpumep, Bo Bpems H3BEPXKEHHH BYJIKAHOB MOTYT BO3HHKaTh
3eMIIETPSCEHHS, CONPOBOXAAIOILHECS LyHaMH, 00BaNaMH, OMON3HIMH H
OYeHb CHUILHLIMH JOXAAMH. HO HOCKOJBKY 3TH SBIAEHHS MOTYT CYLIECT-
BOBAaTh U HE3aBHCHMO, CBS3M MEX/Y HUMH B CIIHCKE HE TNIOKa3aHbI.

CTpYKTYpHPOBaHHbBIH CTUCOK OMACHBIX MPHPOAHBIX ABICHHIH
€ YYeTOM OCHOBHbBIX PHYUHHO-C/1eACTBEHHbIX CBA3eH

Spnenue
TICPBUYHOE nopska 2 nopsaxa 3 nopsiaka 4
1 2 3 4
CinbHblif BeTep JIBuxenue neckos
Cunbias nbuibHas 6yps
Haronsbie spnenus
CuiibHoe BONHERUE
Taryn
CunbHas MeTess
HnrencusHbIi npeitd mpaa
Cxarue Jba
OnacHOCTb OTPBIBA JIbJA
. Hasane! nppa
3amMopo3KkH Obsenenne cynos
Pannee nosenense nbaa
OnacHoe NosIBJICHUE b3
3akop
CrbHbii MOpo3 KprorexHoe myuenue
QueHb CWIbHbI! Cxon naBHHB
CHer
CwibHbIi MOpO3 KpuorenHoe mydense
Hanem
CwibHbIH TyMan Cmor
CuibHOE rono-
JIeAHO-
H3MOpO3eBOe
OTJIOXEHHE HA
MpoBOAaxX
Tonosoase 3arop
Kapcr
KpuorenHsie ckoHOBEIE
1pouecch!
Tepmoxkapct :
CwnbHas xapa 3acyxa armocepHas Cyxoseit
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Ipooonxcenue

1 2 3 4
UpessblyaifHas noxa-
PpOONacHOCTL
3acyxa noYBcHHas Huskas MexeHb
Ocanxa 1 MpoBwLI
TpyHTa
Odens CHIbHBL Kucnotbiit 1o
J0XKAab
CiubHbIit MBEHD Kpynsbiit rpaa
Cwmepy
TpoaomxuTenbibic cwbhbie | [lepeyBnaxHenme OnonieHb
ROMKIH NOYBbI (NOATOIICHHE TLibiByHbI
TeppHTOpHH, 3abona-
YHBaHKC)
[TaBoaox Cem
Opo3usa Geperos
3emnetpacenne Hynamu
ObBan

Hasepikenie
BYJIKaHA
Peskoe yxyaue-
HHE paJHaLHOH-
HOMH 06CcTaHOBKH
Pesiue mamene-
HHUA HoHoCdepb!
(maruuTHas Oyps)

Mereopimibiit

yaap
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NPOrHO3 rMAPOMETEOPONIOTMYECKNX
CTUXUNHDLIX BEACTBUN

7. BO3MO)XXHOCTN AETEPMUHUCTUYECKON
NPOTHOCTUKM ONACHbIX SABJIEHMIA NPUPOADI

[IpoGnema MporHo3a ONacHbIX ABJIEHHH NPUPOABl MOXET ObITH pe-
IIEHA TOJIbKO COBMECTHBIMU YCHIMSAMM YUYEHBIX, NPEACTABNIAIOILUX BCE
OTpacili COBPEMEHHOHN reodH3UKy U aCTPOHOMMH. MHOrO4YHCIEHHBI pa-
60TbI, NOCBALICHHbIE MPOTHO3aM B aCTPOHOMMH, rennoreodusmke, reo-
Jorun ¥ ruaponoruu. OaHako He OyJeT NpeyBeNMYeHHEeM CKa3aThb, 4To
Haubonee BETHKH HOCTHXXEHHSA B METEOPOJIOTMYECKOM NPOrHO3UPOBa-
HHH. B nouckax Haubosiee TOYHBIX METOJOB NPOrHO3a ONACHBIX SIBJIE-
HHH NOrofibl METEOPOJIOTH UCHONL3YIOT BCE U3BECTHBIE MOAXOAB! H HIEH.

CioxHo x0Ts Ol B OGLIMX YEPTaX CUCTEMATH3HPOBATH HUCIONb3YE-
MBbI€ NIpHeMBl NPOrHO3MpoBaHus. [1o cTenenn Gopmanusanuu npoueny-
pbl COCTABJEHHA NMPOrHO3a MPHEMBl NMPOTHO3UPOBAHMSA MOXHO pasle-
JIMTh Ha JBa Kjacca: HHTYUTHBHble H ¢opmanbHbie [10]. K uHTYHTHB-
HBIM OTHOCSTCS METOABI CUCTEMHO-CTPYKTYPHOrO aHanu3a, 6osnee M3-
BECTHbIE KaK MHIAMBHIYaJIbHbIE W TPYNNOBbIE METOABI IKCMEPTHHIX Olie-
Hok (cueHapueB). CHHONTHYECKHH METOM COCTABEHUs KPATKOCPOYHOTO
NpOrHo3a norofAb! ¢ 3abnaroBpeMeHHOCTbIO 24-36 4 ABASETCA TpHMeE-
POM TEXHONOFMM MHIAMBHIYANBHOTO KCIIEPTHOTO Noaxopaa. [pynmosas
JKCIIEpTHast OLEHKA, M3BECTHAs KakK "MO3roBas aTaka", 4yacTO NpHUMeEHs-
€TCs CHeuualNuCTaMH npu pa3paboTke OKOHYATEIBLHBIX (HOPMYAHUPOBOK
NPOrHO30B NMOTOAbI Pa3nHyHOHN 3a0IaroBpeMEHHOCTH, OCOOEHHO B YCIIO-
BHAX HEMOJHOTHI HCXOAHBIX JAHHBIX.

Kiacc ¢popManbHBIX METONOB COCTOUT U3 ACCOLMATHBHBIX METOHOB,
METONOB onepexamomedt HHGOpMauMKM M METOAOB 3KCTPAIONISAUUH.
B kagectBe npHMepa aCCOLIMATHBHBIX METOAOB MOXHO NPHBECTH METOX
YHCAEHHBIX NTPOTHO30B MOrolbl, OCHOBAHHBIH Ha KOMNBIOTEPHOM pellie-
HHMH CMCTEMb! YPaBHEHMH TI'MAPO- H TEPMOAMHAMHKH aTmocdepsl. OTa
cHcTeMa YpaBHEHHH npencraBiseT coboit (PU3HKO-MAaTEMaTHUECKYIO
MoJenb peanbHbIX reocdep. OT TOUHOCTH MOAEIH M MOJHOTHI HCXOJHBIX
JI@HHBIX 3aBHCHMT YCIEX MpPOrHosa. I'pymniia METOJOB ONepexaroulei HH-
dopmalKu aKTHBHO HCHOJNb3yeTCs Ui MEPEXOia OT NpeaBbIYHCIEHHOM
CHHONTHYECKOH CHTYaliMH K CTOXaCTHYECKH 3aBHCALUMM OT Hee JJIeMEH-
TaM W ABJICHHMAM MOTOABl. DTa TEXHOJOTHs TOJY4Hla Ha3BaHHE METOIa
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MOJIENIbHOM CTaTHCTHKH. HakoHel, MeTod 3KCTpanosisuuH NPUMEHSETCA
1P COCTABJICHWH CBEPXKPATKOCPOYHBLIX NPOTHO30B, KOTOPbIC NPHXOAMT-
Csl NOArOTABJIMBATh B YCIIOBHAX HENOJHOTbI J@HHbIX O ITOrOI€ B PETHOHE.

Cpa3y OTMETHM, 4TO B NIPAKTHKE MTPOrHO3a YK€ AaBHO CHAT BOIIPOC
0 TOM, KaKHe METOIbI Jiyylue: GpopmaibHbic WM HedopmanbHble. Jeno B
TOM, YTO MPOTHO3 ONACHBIX ABJCHUH MPHPOALI 06A3ATENBHO OPHEHTH-
pOBaH COLHAIBHO, a 3HAYMT JOJKHO CYLLECTBOBaTb KOHKPETHOE JIMLO,
OTBETCTBEHHOE Miepea OOIECTBOM 32 KayeCTBO nporHosa. I1ockonbKy
TaKUM JIMLOM, €CTECTBEHHO, SBISETCH UYENOBEK, TO MHTYWTHBHbIC METO-
Ibl TIPOrHO3a 0053aTeNIbHO BXOAST B €0 JIMYHBLIA apceHan CpPCACTB,
obecrnicyuBas €My BO3MOXKHOCTb BBIFIOJIHEHHS 3aJay MPOrHO3a B KpH-
3HCHBIX YCJIOBUAX. (DopMasibHbIC METOAb! SBJIAIOTCS BbICOKOLCHHBIM
JIonosHeHHeM kK 06weMy 00beMy MpeanporHo3Hoi HHOpMaLHH.

Wrax, 1110, npHHUMalOLlee pellieH’e O POrHO3e, OCHOBLIBAACH Ha
ucxonHo# HHGOPMaUMKH M COUHANILHO-IKOHOMHUYCCKON CHTYyauMH, Bbl-
OupaeT M3 uMcaa COOpPaHHBIX MPOrHOCTHYCCKUX BapHaHTOB TOT, KOTO-
pblii eMy npeacraBnsiercs Haubosiee obocHoBaHHbIM. [Iponssoas 3ToT
BHIGOP, OH 0053aTENBHO MPUHUMACT BO BHUMaHHE COOTHOLIEHHE MEXIY
3a0671aroBPEMEHHOCTBIO COCTABISLEMOro 1pOrHo3a (L) v 11pOAOIKHTENb-
HOCTbIO 3BOJIIOLMOHHOrO LMkna obbekra nporsozuposanus (P). OTHO-
UICHHE ITUX BEIWYUH T = L/P no3BonseT caenaTb BLIBOJ O BO3MOXHOCTH
NPUMEHEHHS TOTO WIIH HHOTO KJlacca METOA0B NPOTHO3a.

Ecnu cnpaBeanuBo COOTHOLIEHHE T << |, TO TaKOH NPOrHO3 Ha3bl-
BaeTCsl KPaTKOCPOUHBIM, U JUI HEro OyAyT BBICOKOYCIIELIIBIMY BApHAH-
Thbl, MonyyaeMmble opmallu3oBaHHBIMM MeTojaMu. B ycinosusx, koraa
BbINONHAETCS NPHOMMKEHHOE PABEHCTBO T = |, B NepHoA AeHCTBUA NpO-
rHO3a MOXET 3aKOHUYMTBLCS IBOIIOLMOHHBIA UMKA 06beKTa NPOTHO3KPO-
BaHUsA. Kak roBopaT MeTCOpOJIOrH, BO3MOMKHA PE3Kas nepecTporka yc-
noBUH. B 3TOM cnyuae HHTYHMTHBHbIE METOIbl, OCHOBAHHbIC HAa aHAJIOTHH
B XoZe COObITUH, MOTYT OKa3aThCsl NpPEANOYTHUTENbHEE (OPMasbHbIX.
Ecnu nporsos Tpebyercs noaroToBMTh B YCJIOBUAX, Koraa T > |, To co-
BpEMEHHble POpPManbHLIC METOAbI OKA3bIBAIOTCS GECCHIbHBIMM, aHANO-
MU PEAKO CYILECTBYIOT, @ MOTOMY OCTaeTCs BO3MOXHBIM TONBLKO NMpPO-
rHO3 BEPOATHOCTEH TeX UM MHbIX UCXOH0B.

B cnenyrouem pasnene npHBemeHbl pacCykIEHHs CIEUHANMCTOB,
LANEKHUX OT METEOPOJIOrHYECKOrO MPOrHO3a, HO OHH OYEHb HWHTEPECHBI,
TaK Kak IMO3BOJIAIOT [O-HOBOMY B3IJIsiHYTh Ha npobnemy nporvosa OAIl
¢ 3a0naroBpeMEHHOCTbIO, YIOOBIeTBOpstowerd yciopuo T < 1. Tlpu
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3TOM NOAPA3YyMEBACTCA, UYTO XKEAATEAbHO HUCII0JIb30BaTh AETEPMHHUCTH-
YE€CKHE METObl, @ HE BCpOﬂTHOCTHblﬁ IPOTHO3.

7.1. O6wue npuHLUnbL OeMEPMUHUCINUYECKO20 NOOX00a
K npozro3y kKamacmpog

MeToauka npor€osa upe3BbIYaWHbIX CHTyauui, NpeiUloXeHHas B
pabore [11], ocHOBaHa Ha NONOXEHHAX CUHEPTETHKH, pa3pabaThiBacMblX
Genbruiickum yueHsiM naypeatomM HobGenesckoit npemun H. Ilpuroxu-
HbIM. [IpenMeToM CHHEPreTHKH SABMAIOTCS JIOKAJIbHBIE OTKPBITBIC HENH-
HeHHble CTPYKTYpBI, Pa3BUTHE KOTOPbLIX B 00O CHCTEME NPOUCXOAHT
B ONpPCHENEHHBIX PEXHUMAX.

OTKpLITOCTb CTPYKTYp MOIpasyMeBaeT MX B3aHMOACHCTBHE C OC-
TaJIbHBIMH CHCTEMaMH, a HEIHHEHHOCTb — BO3NEHCTBHE Ha CTPYKTYPY
6onbioro konuyecTsa HakTOpoB, YTO NPHUBOIMT K CIIOKHBIM PEXUMAM.
OTHUM yCIOBUAM YROBNETBOPSET NOAaBisiouiee GONLIIHHCTBO JIOKANb-
HbIX CHCTEM H FAPOLECCOB, C KOTOPbIMH NMPUXOAMTCS CTAJIKWBATHCA Ha
NpPaKTHKE.

Jing wmocTpauuy NpeRnoiokUM, 4TO H3MEHEHHE BO BPEMEHH CO-
CTOSHHS HEKOTOPOH AMHAMHYECKO! CHCTEMbI PErMCTPHUPYETCA C MOMO-
LIBIO OJTHOTO MHAMKALMOHHOrO nokazatens UII(7). Jlunelinsiii ycroduu-
Bbl pexuM (YHKUMOHUPOBAHMS CHUCTEMBI XapaKTEpPH3YEeTCA BIOJIHC
npeackasyeMbiM xapakrepoM rpaduka xoma HII(¢). O Moxer uMeTsb
BHJ MJIaBHO M3MEHSAIOWIEHCS WK Konebiroueics 0Kolo ONpeaeneHHOro
3HAaYEeHUs KpUBOHA.

JloxanbHbic OTKpbITbIE HeJiMHEWHbie CUCTEMBl pa3sBMBAIOTCS, B 3a-
BHCHMOCTH OT CIOXMBLWIHXCS B HUX PABHOBECHBIX HJIH HEPABHOBECHBIX
yCNOBHH, B ONMpPEAESICHHBIX PEXHMaX. JTH PEXHUMbl Ha3bIBAIOTCA: JIH-
HeHHbIM YCTOHUMBBIM (NPH PABHOBECHBIX YCJIOBHSX ), HEIMHEHHBIM (NpH
HapYLIEHHH PAaBHOBECHBIX YCJIOBHH) WM IKCTPEMAIbHBIM JIABUHO00-
pas3HbIM (Ipu 060CTpeHHH HEPABHOBECHBIX YCIOBUIA).

YcnosHoe rpaguueckoe H306paxkeHHe ITHX PEXKHMOB MOKA3aHO Ha
puc. 4.

Henuueliubii HeycTOWYMBbLIH pEXHUM DPa3BUTHS CONPOBOXKIACTCS
BO3HHKHOBEHHEM KONEGAHMIt M POCTOM HX AMIUIMTYABI, B pe3ynbrare
4ero cUcTeMa HauWHAeT pacKauMBaTHCH, M €€ Pa3BUTUE MOXET NOMTH
TEM WM WHBIM NYTEM MOJ BO3JAECHCTBHEM HE3HAYMTENBHBIX, YACTO CAY-
yaiHbIXx (akTOpoB. JTa XapakrepHas 00NaCTb Pa3BUTHS TNPHPOIAHBIX
npoueccoB MNOJy4YHaa Ha3BaHHE Ha rpadMKax HX pa3BUTHA TOUKH Ou-
dypkauuu, T.e. paBHbIX BO3MOXHOCTEi pa3BUTHs cHcTeMbl. B pesynbra-
T€ 3KCTPEMAJIbHOrO Pa3sBUTHSA CUCTEMa NMEPEXOJMT Ha HOBbIH KaUeCTBEH-
HBIH YpPOBEHb, Ha KOTOPOM BHOBb (JOPMHPYIOTCH HOBLIC PAaBHOBECHbIE
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YCJIOBHUA. PasBrTHE NOKAJIbHOM CHCTEMbI Ha 3TOM YPOBHE NPOAOJDKACTCA
B JIHHCﬁHOM, yCTOﬁqHBOM pexKume A0 COXpaHeHUs PaBHOBCCHbBIX YCNO-
UK. Uznoxkenuoie npeacrapjI€HUA 0 pCXHUMaAxX pa3BHUTHA JIOKAJIbHBIX
CUCTCM JaloT BO3MOXHOCTbL OLCHHTL PECKHUM IPHPOLHBIX ﬂpOLlCCCOB
C TOYKH 3pPEHUA €TI0 ONNaCHOCTH.

UII(Y)

[+]

KC

Puc. 4. PexuMbl pasBHTHA NOTCHUHAIBHO OMACHBIX HPHPOAHBIX NPOLECCOB,
NOKAa3bIBAIOLLME POCT MHAHKaLMOHHOTO nokazatens MII(r).
OcuosHbie KONTPOALHbIC TOukH: KC — Havano nuueiinoro ycroifunsoro npouecca
(pewnm I); Kb - nadano neauneiinoro 1eycToiuuBoro npouecca ¢ poctoM koncbanui
(pexxum I1); KO - navano HeycroiiunBoro naBiioo6pasioro pa3surus (pexkum 1)

JliHeHHbIH, YCTOHUYHBBIH PEXHM PAa3BUTHUS ABJASETCA NPAKTHYCCKH
0c30MacHbIM, NOCKOIbLKY OH CBHUCTENLCTBYET O CTaOMIBHOCTH CHCTE-
Mbl, HAZEXHO IPOTHO3UPYETCS W MOXKET JOCTAaTOYHO IPOCTO YUMThI-
BaThCs B JEATEJBLHOCTH yenoBekd. HenMHCHHBIA HCYCTOMUYUBBIA PEKUM
yXKe SIBJIAETCS OMNAaCHBIM, TaK KaK B CUCTEME HauyMHAIOT HAKAILUIMBATbLCA
JedeKThl, MOABAAIOTCS BCEBO3PACTAIOINME (BNYKTYaLHH, PE3KO YMEHb-
LIaloIMe HaAekKHOCTh POrHO30B, @ TakXe NOABIACTCS BO3MOXHOCTb
1epexoaa MpoLecca B pEXUM IKCTPEMANIBHOIO Pa3BUTHSL.

HakoHel, 3KkcTpeManbHbIH peXWUM pa3BHTHA ABJIfETCS Haubonee
ONAacHbIM, NOCKONbKY B 3TOM PCHHMC B CHCTEME MPOUCXOUHT JIABUHO-
00pa3Hbli pOCT JePEKTOB, U NPOLECC BLIXOAUT 33 MPENC/bl BO3MOXKHO-
CTH yNpaBjIeHHUs €ro pasBUTHEM. MIMEHHO KCTpPEMaNbHBIA PEXHUM pas-
BHUTHS CUCTCMb] CO3AA€ET YCJIOBHUSA, KOTOPLIC B IIPAKTHYECKOH JiesresibHO-
CTH ONPENENAIOTCA KaK 4pe3BbidakHas cuTyalHs, HEPEAKO MMelowas
KaTacTpohuyeckue NocucaACTBUS.

Ecnn npoueccel nedopmauun TpybonpoBojioB, OCHOBaHHI COOpY-
XCHHUH, QUIbTPALMH M3 XBOCTOXPAHWIMILL, 3arpsA3HEHHUS OKpY>KalouweH
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Cpenbl XapaKTepH3yloTCs HEOONbIMMHU MOCTOSHHBIMH BEJIHYHHAMH, ITO
FOBOPUT O TOM, YTO Pa3BUTHE MPOLIECCOB NPOMCXOAMT B JIMHEHHOM YC-
TOHYMBOM PEXHME M He NPEACTABJIAET HEMOCPEACTBEHHON OMacHOCTH.
Koraa ke MpouMCXOAUT BHEIUHE HE3aMETHOE HapyLIEHHE PaBHOBECHBIX
ycnosuil, ONpeaessoux pa3BUTHE NPHPOAHBIX NPOLECCOB, HAYMHAETCS
HEKOTOpOE YBeNWuYeHHe Moka3aresnel, 00blYHO He3aMeTHoe Ajist Habmo-
nareneit. Jedopmaunu, GUALTPALHOHHBIE YTEYKH, MOCTYIUIEHHE 3a-
IPA3HAIOIMX BELIECTB OCTAKTCA Kak OyJATO Ha NpeXHEM YpOBHE, OHA-
KO JIMHEHHOCTb pa3BUTHs NPOLIECCOB Yxe HapylieHa. Ilpu atom pocT
noKaszaTenedl 3THX NMPOLIECCOB MOXET ObITh BEChbMAa MCIJIEHHBIM, 4YTO
CO3Ja€T YCIOBHUS NMpPUBBIKAHHA HAOMIOLATENs K HE3aMETHOMY pOCTY HO-
xasatened. Heoxunanno aedopMauuy npuBOAiT K paspbiBy Tpybonpo-
BOJA, PaspyLIEHHIO COOpPYXKEHUH, pe3koe yBenudeHHe QuIbTpauuud —
K aBapHHHbBIM yT€4KaM TOKCHYHBIX BEIIECTB W3 XBOCTOXPAHWIHIL U T.A.

3To KaTacTpoduyeckoe pa3BUTHE NPOLECCOB MOXKHO HPEABHIETH,
aHaM3UPYs H3MEHEHHe BO BpPEMEHH MHAMKAUMOHHBIX IOKazaTeseH
(UIT). ITosBneHne HENMHEHHOTO PEXXHMMa pa3BUTHA, JaXKe IPH HE3aMeT-
HOM poCTe CaMHX IokasaTesielf, yka3biBaeT Ha HAYalo pa3BUTHUS Mpoliec-
ca B HEJIMHEHHOM HEYCTOHYMBOM PEXUME, T.€. CHTHANU3UPYET O MOsB-
JICHUH OMACHOCTH ¥ FOBOPHT O HEOOXOAMMOCTH 3abnaroBpeMeHHOMH pas-
paboTKy MEpONPHATHH, MPENOTBPALLAOIMX RaNbHEHLINHE POCT nokasa-
Teneh. Kpome atoro, cooTBeTcTByomas obpaboTka Marepuanos Habio-
JEHHI [O3BOJNUT ONpPEAETIHTb BO3MOXXHOCTh KAaTacTPOHUYECKOro pa3Bu-
TUA NpoLeccoB (OMaCHOCTh KaTaCTPOQHUUECKOro PasBUTUS MPOLECCOB),
ONpeAenyB MaKCHMaJIbHO BO3MOXHOE YBEIHYEHHE NoKa3arTeneii, a rnas-
HO€ — CPOKH 3TOr0 yBeNnW4YeHHs. [IpyruMHM CiIOBaMM, NOSBMSETCS BO3-
MOXHOCTb NporHosa YC ¢ onpeneneHneM BepOATHOTO BPEMEHH HX BO3-
HUKHOBEHHS M ONpEJeseHHEM MpeaeNbHO JOMYCTUMBIX U KPHUTHUYECKUX
3Ha4eHUH 1noka3areneil pa3BUTHSA NPOLLECCOB.

PaccMOTpeHHbIE PeXXHUMBI Pa3BUTHS CHCTEMBI TPEOYIOT COBEPUICHHO
pa3HbIX MOAXOMOB NPH YNpaBicHUM OOBEKTOM. ECiM IpH JHHEHHOM,
YCTOHYHBOM pEXUME Da3BUTHA Mpolecca NpaKTHYeCKH He Tpebyercs
HHUKAKUX YNPaBIAIOLIMX PEUIEHUH, TO IPH CMEHE PEeXHMMa pa3BUTHA Ha
HEJIMHEIHBIA HEYCTOHYMBBIM pEXUM YNpaBifAIOUIHE pelIeHHs HeobXo-
JMMBL Ul NPENOTBPALUEHHS IKCTPEMANBHOrO JJABHHOOOPA3HOro pexxu-
Ma, T.e. s npeaorspamiedus YC. HenuHelHbIi HeyCTOHYUBBIHA pexUM
Pa3BUTHA ABJAETCH ONTHMANbHBLIM JJIS peajd3auuM YNpaBisiOLMX pe-
wienui. Momedr "npunoxenus” ycunui (peajM3auMy YNpaBaAIOLIMX
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peiliennit) cresyeT ONTHMAaNbHO BIMCHIBATH B (PHKCHpyeMbie QIyKTya-
UMK npolecca. MOMEHT YCHIIUIA IOJDKEH COOTBETCTBOBATb MaKCHMAlb-
HOMY pa3BUTHIO (QUIyKTyalldd B HY>XHOM HampasjieHHH, 4TOObl TpH
"packauyMBaHMM" CUCTEMbl HANpPaBUTL €C JaJibHEHILEE Pa3BHTHE T10
HYXHOMY pyciy. O10 obecneydBaeT MakCUMalnbHbli 3QPEKT NpH MH-
HUMaJIbHBIX 3aTpaTax.

[Mpu 3KCTpeMaNbHOM J1aBUHOOOPA3HOM PEXHUME PA3BUTHS YNpPaBIEHHE
MPOLECCOM, KaK MPaBUJIIO, YK€ HEBO3MOXHO, OfHAKO MOsBISETCS HeobXO0-
JMMOCTb OMEpPaTHBHOIO NPUHATHS pEINEHUH I criacedHs mogael, npu-
POJHBIX U MaTEPHAILHBIX LeHHOCTEH. [1pH 3TOM pelieHHs, COMPSKEHHbIE C
60NbIIOH OTBETCTBEHHOCTLIO, NPUXOAMTCA NPHHMMATh B 0OCTaHOBKE Ae-
¢uuuta MHpOpMaLKMK U BpeMeHH. B 3THX yciaoBusx TpeGyeTcs UCNOab30-
BaTh 3apaHec pa3pabOTaHHbIC CLEHAPHUM Pa3BUTHS CHTYaLMH W BapHaHTHI
YTIPaBJIAIOIMX PELeHUi, T.e. clnelyanbHyo noarotosky k pabore B UC.
310 elle pa3 noauepKHBacT HeoOXouMMOCTb Nporio3a YC 1 NOAroTOBKHM K
€€ BO3HMKHOBCHHUIO B CJly4ac HEBO3MOXHOCTH NPEAOTBPALIEHHA.

B COOTBETCTBMM C M3JIOKEHHBIMH OLIEHKAMH ONACHOCTH PEXHMMOB
Pa3BUTUS BblAENEHB! HECKOJILKO MOMEHTOB Pa3BHTHA CUCTEMBI, KOTOPbBIE
Ha3bIBAIOTCA KpuTepusiMH Oe30macHOCTH NMpHpOAHBIX mpoueccoB. Kpu-
tepuit ctabunsHocTH (KC) nokasbiBaeT MOMEHT BbIXOJA pa3BUTHS B YC-
TOHYMBBLIM NHUHEHHBIH PEXHM, XapaKTepU3yILMHCS 6e30NacHOCTBIO.
Kpurepuit 6e3onachoctu (KB) dpukcupyer oxonuaHue GesonacHoro pe-
HMMa M NEPeXOA Pa3BUTHs B ONMACHbIH HENMHEHHbIH HeyCTOMUMBBIH pe-
xum. Kpurepuit skctpemansioctd (K3) oTMeuaer Hayano skcTpeMaib-
HOro naBUHOOOPA3HOro peXxMma pa3BUTHS Npouecca, COOTBETCTBYIOLLE-
ro BO3HUKHOBEHMIO UPE3BbIUaiiHON CHTyaluy (CM. puc. 4).

U305keHHBIN 1TOAXO MO3BOJISET NPH BHIMOTHEHUM HATYpHBIX Ha-
6moneHui MK uccnenoBaHuit kaTacTpod CKOHUEHTPUPOBAaTb BHUMaHHE
Ha perucTpauuH KputepHeB 0e30MacHOCTH pPa3BUTHA NPHUPOLHBIX MpPO-
ueccoB, OLEHUBATh HA UX OCHOBAHMH CTeMeHb 0€30MacHOCTH CHCTEMBI,
NpPOTHO3MPOBATL BO3HHMKHOBEHHE YpE3BbIYAHOW CHUTyalMM M omnpene-
JATH HEOOXOMMMOCTb MPHHATHS YNDAaBJISIOIMX PELICHHH Mis uX mpe-
JOTBPALUEHHS.

HarnsaaueiMy npHMepaMy NocneAacTBUil HernpaBwiIbHONH WUHMTepnpe-
TalMy PEXKHMMOB PA3BUTHS NPHPOAHBIX NPOLECCOB MOTYT CIIYXKHTb KaTa-
crpoduueckne cMelieHus onosnsued. B Mranuu na Bopoxpanunnuie
BakonT Benuch HabnoAEHHUS 3a JIBHXEHHEM ononsns. Habmonatenn He
NbITAIHCh BbIABUTL MOMEHT [€pexola JMHEHHOro yCTOHYMBOrO pa3BH-
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THA B HENIMHEHHBIM HEYCTONUYUBBI M Janee B IKCTPEMaJlbHBIH NIABMHO-
obpasublii pexxumbl. Hecmorps Ha Onaronosiyussle NPOrHo3el, Mpo-
H30LUIO0 KaTacTpopMYeCKOoe CMEILUCHHE ONOJ3HSA, BbI3BABILEE TMIaHT-
CKYI0 BOJIHY, KOTOpas MepexJIECTHYNa NOTHHY Y YHECNA >XH3HM bonee
2 ThIC. XWTelleH Nnocenkos B HuxHeM Obede ruapoysna. ITo rpagpuxy
HabmoneHuH 3a cMEIEeHHIMH MOXHO ObUIO 3abnaroBpeMeHHO onpeae-
JIMTh OMACHbIA XapaKTep pa3BUTHA CMEILEHHMS OMOJ3HA, 3apaHee CIyc-
THTh HaKOIUIEHHY!O B BOJOXPAHHIMILE BORY H M30€XaTh €€ BBIIUIECKH-
BaHHA 4epe3 MNIOTHHY B I'YCTOHACEICHHYIO AONUHY.

B Kurae Ha pynHuxke XuaHrOuuaHb YHanoch BBIBECTH JIOAEH H
TEXHUKY M3 ONacHOM 30HBI BCETrO 3a JBa AHA JO KaTacTpo(UUecKoro
CMELIEHHs Onon3Hsg B Kapbepe. OAHAKO KPHUTEPHH 3KCTPEMaJIbHOCTH
Pa3BUTHA cMelIeHUH OblLl NpeBbIleH 3a TPY Helenu A0 3toro. MMeHHo
TOrAa Hago OblIO BHIBOAWTH JIOAEH M TEXHMKY M3 30HBI CMCIIEHHS
OIIOJI3HA, HE TOABEPras UX COBEpIUEHHO HEONpaBlaHHOMY pHCKY. Tomb-
KO CyacTiMBas CiayyaiHOCTh criacia pabounx ot rubesnu.

B Poccuu Ha 3aropckoit TADC B palioHe HanopHoro Tpybonposoaa
TaKxke Obin oOHapyxeH omoi3enb. [IpH CTPOUTENILCTBE, HECMOTpS Ha
HE3HAaYHTENbHbIE BENMUYMHBI €I0 CMELIEHUs, 10 U3JIOXKEHHOI METOIHKE
6b111 BBIABNEH HENHHEHHBIH HEYCTOMUHUBBIM PEKUM JABHKEHHS ONON3HA H
CAeNaH NMPOrHO3 BPEMCHH HACTYMJIEHHS KaTacTpO(HUYECKOro YCKOpeHHs
cMmelenuit. [locne nposeneHHs cneUManbHLIX APEHAXKHBIX M YKpenu-
TENbHBIX MEPONPUATHH NMOJIOKEHHE OMNON3HS cTabunusuporanocs. Bbl-
NOJIHEHHE CICLUMaNbHO OPraHH30BaHHOTO MOHMTOPHHIA Ha 3aropckoi
I'ADC nossoanno obecneuuts 6€30NaCHOCTL 0OBEKTA.

Ilpu orHocHTENBHOH npocTOTE pa3paboTaHHOR MeTOAMKH Tpeby-
IOTCS OTIPEAE/ICHHBIC HABBIKH CINELMAIIMCTOB U BbIOOpa MHIMKALHOH-
HBIX TIOKa3aTelieH, OnpeesieHus KpUTepHeB 0E30MacHOCTH, OLCHKH CO-
CTOSHHA COOPY)X€HHs M pa3paboTKH YNpPaBIsIOIMX MEPONPHATHIN Ins
npenorspauieHus YC.

7.2. Ananuz npumenumocmu 061UX NPUHKUNOE
8 C/IyHae npozHO3a ONACHBIX KOHEEKMUGHBIX AENEHUIL

Koraa nabmoparens npuMeHseT TepMHH "Moroaa", CnelManuCThi
NOHMMAIOT, 4TO OH MMEeT B BUAY 001acTh CBOErO BU3yanbHOro nabiio-
AEHHA WK 00NacTh PENpEe3CHTaTHBHOCTH M3MEPEHUH TeX BENHYUH, KO-
TOPRBIE OJHOPOAHBI Ha OosbLIeli NIOLAAH, YEM Ta, KOTOPas OrpaHuyeHa
pafnycoM ropuM3oHTaNbHOH BUAMMOCTH Habnlonarens. Paauyc ropuson-
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TanbHOM BHAMMOCTH 00bIYHO HE npeBbiaeT 5—-10 kM, a paauyc pemnpe-
3EHTAaTHBHOCTH HaOMIoAeHuH, HanpuMep, 3a TeMIepaTypoi Bo3ayxa Ha
METEOPOJOrHYECKOH CTaHUMH OOBIYHO CUMTAETCH PaBHbLIM TNPHMEPHO
30 kM. B 06onx ciayuasx nioulaib, K KOTOPOH MOXHO OTHECTH 0o0nacThb
NPUMEHNMOCTH TIOHATHs "norona”, jUisi KOHKPETHOrO HabnionaTens He
npesbimaet 500-1000 km’.

JlokanbHas noroaa

PesynsTar
XapaxTep BO3AYWHOK MacChl
(®axTop)
Makpometeoponoruieckuit npouecc J
(Mpeanocenku)
CuHonTuyeckui npodecc _]
(Ycnosus)
Mansie Bo3mMyLieHus MecrHbie ycnosus
(®akTop) (®axTop)

Puc. 5. Cxema GOPMUPOBaHHMS JOKANbLHOMN OIoAbl MOR BAMAHKEM aTMOCEPHBIX Npo-
LLECCOB Pa3HbIX NPOCTPAHCTBEHHbIX MAclUTaG0B M XapaKTEPHBIX BPEMEH

[Torona, HabnionaeMas B kakoM-1HMO0 KOHKPETHOM MeCTe, MOXET
HE OTJIMYATbCA OT MOTOAbl B OKPYXAKLIMX paiioHax, HO MOXET UMETb U
ocobbiit xapakrep [10]. B nocnennemM cnyuae nposBaseTCs BO3ACHCTBUE
Ha JIOKaJbHY10 TIOTOAY CO CTOPOHB! MaNiblX BO3MYLIEHHH, yamie BCEro
BbI3BaHHBIX ocobeHHocTamy haHawadra. OaHako B J0060M ciyyae xa-
pakTep MOroabl B pacCMATPHBAEMOM paiioHe ONpCHEIsIeTCs CMHONTHYE-
ckuM ¢doHoM. Cxema hopMUpOBaHHA NOKANLHOH NOTOAbl, NMpHBEAECHHAS
Ha pHUC. 5, NOKa3bIBAET, KakMe aTMOC(EpHbIE MPOLECcChl pa3AHYHbIX
MacwTaboB ClEAYeT YUMThIBATH MpPU TNPOrHO3e. DTH XapaKTEPUCTHKU
ONpeAeNsoT MO3HLUUHY BO3HHKHOBECHMS M TPAGKTOPHH NEpEMELIEHHS
BaXHEHIIMX 2NIEMEHTOB CHHONTHYECKOTO 110JI0KEHUS — LIMKIOHOB W aH-
THUMKNOHOB. KpoMe TOro, oHu BAMAIOT Ha QOPMHPOBaHHS TENJIBIX M
YCTOHUMBBIX HIJIM XOJIOAHBIX ¥ HEYCTOHUMBBIX BO3AYIIHBLIX Macc. Takum
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00pa3oM, MakpOMETeOpONOrHYECKHil MpPOUECC CO3Ja€T NPEUNOChUIIKH
JUIS TIOSIBJIEHHS B ONpPENEJIEHHBIX PErMOHAX BO3AYIUHBIX MAacC C Onpexne-
NIEHHBIMH CBOMCTBAMHM M ONpEAeNseT NMYTH IepeMelieHHs OapuyecKHx
00pazoBaHuil.

Cu”onTHyeckoe nonoxenue dopmupyer obumit don armocoep-
HBIX MPOLECCOB Haj perHOHOM B KOHKPETHBIN NeHb. Hanpumep, uukio-
HUYeCKas LMPKYNAUMs CO34aeT B atMocdepe o0IacTH KOHBEPreHLHH,
4TO CIOCOOCTBYET BOSHHKHOBEHUIO BEPTUKAIBHBIX TOKOB, T.€. IPHBOJAHT
K YCUJIEHHIO H, B KOHEYHOM CY€Te, PEalH3alMd HEYCTOMYMBOCTH BO3-
IDYLIHBIX Macc. Tak CO3HAIOTCA YCIOBHMA IUIS MOSIBIEHHA aTMOCGHEPHbIX
(pOHTOB (OCHOBHBIX ¥ BTOPHUHBIX) M THHHH HEYCTOHYMBOCTH, a TaKxke
Me30MacIuTabHbIX KOHBEKTUBHBIX KOMIIEKCOB.

VIMEHHO ¢ 3THMM CHHONTHYECKMMH OOBEKTaMHM METEOPOJIOTH CBS-
3pIBAlOT BO3HMKHOBEHHE YrpO3bl ONACHBIX KOHBEKTHBHBIX SIBIEHHH MO-
rofbl, T.€. IUBHEH, I'po3, rpafa Wiy LWIKBAIHCTHIX BeTpoB. OMHAKO KOH-
KPETHbIE MECTa BO3HUKHOBEHHMS Me30MacIiTaOHbiX OOBEKTOB OYEHb
CHJIBHO M CJIOXHO 3aBHUCAT OT HamnpaBieHUs aTMoc(epHbIX NOTOKOB B
HIKHER M cpeaHell Tponocdepe, a NOCNEIHHE OYEHb YYBCTBHTENBHBI K
TonorpaduueckuM 0cobeHHOCTAM pPalOHOB.

HakoHnen, BaxxHEHILMM PEryJisTOPOM TEMIEPATYPbI U BJIAXHOCTH B
HWXHEM CJIO€ aTMOCdeph! SBJASKOTCA XapaKTEPHCTHKH NOJACTHIAIOUICH
NOBEPXHOCTH, KOTOPbIE OT/IHYAKOTCA OYCHb CHIIBHOH HCOAHOPOJHOCTHIO
N0 NPOCTPAHCTBY, B pe3y/ibTaTe YEro Aake npy OnaronpusTHBIX Me30-
MaclITaOHbIX YCIOBHUSAX JUisi Pa3BUTHS OMACHBIX KOHBEKTHBHBIX BIECHUH
B paloHe MOTyT CYLLECTBOBaTh YYacTKH TEPPHTOPH, I'le TUBHH, IPO3bl
M rpan HabMoHalTCs pexe, 4eM crenoBano Obl B COOTBETCTBHM C NO-
BTOPAEMOCTSIMHU 3THX SBJICHHMI B cpeiHeM 110 paifony [10].

Bce aTo no3Bosnser 3asBuTh, YTO, pACCMATPHBAs YCJOBHE BO3HHK-
HOBEHHS ONAaCHbIX KOHBEKTHBHBIX ABIECHHH, MPHXOIHTCS UMETH AENO CO
CNOXHOH AMHAMUYECKOH CHCTeMOMH, HeNuHelHOo# 1o xapaxkTepy CeaA3eH,
OTKPHITOM M JUCCUIIAaTUBHOH. BCe 3TO COOTBETCTBYET YCI/IOBUAM, YKa-
3aHHBIM B 1. 7.1.

JInsg Toro 4ToOs! BBISBMUTH HEOOXOMMMBIH JUIS NPOBCPKH OOLUMX MO-
JIOXKEHHH MHOMKAaUMOHHBIH NOoKa3aTesib pa3sBUTHA OMNACHbIX KOHBEKTHB-
HBIX ABJICHHH, CIEAYET BCIIOMHHUTb UX HCKOTOpblE CBOHCTBA, H3BECTHbIE
M3 CHHONTHYECKOH ¥ AMHAMUYECKOH METEOPOJIOTHH.
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7.2.1. JTuenu

OnacHbIMH MOTYT ObITb JIMBHEBBIE LOXJH, KOTOpPBIE CBA3AHBI C CY-
NepAYeHKOBLIMM KYy4€BO-IOXKIAEBbIMA OONakaMu. OHM UMEIOT CPedHION
uHTeHCHBHOCTD 0,25 MM/MHH, BHOCAT 6onee 80% B o6y CyMMy ocag-
KOB 3a JOX/b W 1ATCA 00 1 u 40 MuH npu Mo00H NPONOIKHTENBHOCTH
noxas. M3BecTHble ciyyay QUIMTENbHBIX ODOXKAEH NUBHEBOTO XapaKTepa
NpeacTaBisioT coboii 0ObEAHHEHHS OTACNbHBIX CHJIbHBIX JTHBHEH, CBS-
3aHHBIX [IEPHOAAMH OOJIOKHBIX OCAAKOB ATUTEILHOCTHIO OT NOJIyYaca.

O ¢usuke NMBHEBBIX NOXAEH M3BECTHO MHOro, HO Jaieko He BCe.
Heobxoaumblie Ans BbIMaACHHUS JIMBHEBBIX OCA/IKOB YCJOBHS MOXHO pas-
JIENUTb Ha [BE IPYIMbI: @) YCIOBUS, ONpeAenseMble CHHONTHYECKUM NIPO-
ueccoM, (QOPMHUPYIOILMM BO3MOXKHBIE TEPMHUYECKMC W BJIQXKHOCTHBIC
NIPEANOCHIIKH Ul OCAAKOB; 0) ycnoBus (GOPMHPOBAHMS BEPTHKAIbHBIX
CKOpOCTEH Y HMXHel rpaHulibl 001aka, KOTopble NPUBOIAT K HACBILICHHUIO
BO3/JyXa M OMpEAENSIOT BO3MOXKHOCTL peajM3aluy YCJIOBHON HEYCTOHHM-
BOCTH. TONBKO BBINONHEHHE 00EHX TPYIN YCIOBHHA MOXET CONEHCTBOBAThL
YCTaHOBJIEHMIO B PACCMATPUBAEMOM PaHOHE NEPUOAA BbINAACHUS JOXIEH.

BaxxHelieli XapakTepUCTHKON A NapaMEeTpU3auuK¥ NPOLECCOB,
NpPOTEKAIOLIKMX B KyueBOM oOnake, sBjsercsa ToswMHa obnaxa (H). Ona
3aBHCHUT TNaBHbIM 00pa3oM OT CKOPOCTH KOHBEKTHBHBIX BEPTHKANbHBIX
TOKOB B obnaxe. ITockobKy €e MOXHO perucTpupOBaTh BH3YANbHO WIIN
no aanHeiM MPJI, To 3nauenue TonwMubl 001aKOB JacT OONbIIYIO HH-
thopMaLHIO O 3HAYEHHH MAKCHMaJIbHBIX BEPTHKAIbHBIX CKOPOCTEH B 00-
nake. IMCHHO 1n03TOMY YNaeTcst yCTaHOBHTb QYHKUKHOHANbHbIE 3aBHCH-
MOCTH, BbIpaxKaioliMe napamerpsl GYHKUMH paclipejiesieHus Kamnenib Mo
pa3mepam uycpe3 H. Hanpumep, yxe JaBHO BbISBAEHb! CBA3H MEXAY
TOJIIUMHOH 00Ja4YHOCTH W MNOWANbI0, KOTOPYIO OHa 3aHHMAET, a TaKXKe
TNOTHOCTBIO BEPOATHOCTH MNIOWIAAY OTAEbHbIX 001aK0B. OTH CBA3M
MO>KHO annpoKCHMHPOBaTh GopmMynamu:

S =0,0003H%; (7.1
P = 123(5/Sp)exp[—1,6(S/S0)], So = 1620. (7.2)

DTO no3BOAAET NOAYYHUTH (GOPMYNBI WIS OLECHOK BOJHOCTH 0Ona-
KOB, HHTEHCHBHOCTH OCAa[KOB M CKOPOCTH MX HCNapeHus B nopobnauy-
HOM CJI0€ B 3aBHCHMMOCTHM OT TOJIIMHBLI o6naka. s OLEHOK Moje3Ha
NOJyIMIIMPHYECKas, HO GU3MYECKH 000CHOBaHHAs 3aBUCMMOCTb Cpel-
HEH MaKCHMajlbHON WHTEHCHUBHOCTH OCa[KOB M3 KOHBEKTHBHOro objaka
J (MM74) ot H (kMm):
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J=0.1H>. (7.3)

C NOMOUIBIO M3BECTHBIX M3 MMAPOJIOTHYECKUX HCCIEAOBAHUN 3aBU-
CHMOCTEH MOXHO YCTAHOBHTb CTATHCTUUYECKYIO CBA3b MPOAOIKHUTENb-
HOCTH OCaZIKOB M MX MHTEHCHBHOCTH. Takue 3aBUCHMOCTH CYILICCTBEHHO
HEOIHOPOHBI M0 NPOCTPAHCTBY, HO 0OLIEH HX 0COGEHHOCTBIO ABNAETCA
CTENEHHOH XapakTep npu OTPHLATENbHOM MoKa3artesne crenedd. Jnsa
Cesepo-3anana Poccuu nmpuONMXEHHYIO OLEHKY NPOAOIKHUTEILHOCTH
(T) BrimazmeHus 0CaZKOB HAX MYHKTOM (MWH) MOXHO NOJYYHTL B 3aBH-
CHMOCTH OT CpefiHeH MakCHMMaIbHOH HHTEHCHBHOCTH (MM/4) 0 dopmyrne

T = 50(J/60) %%, (7.4)

3Has HHTCHCHBHOCTb M MPOAODKUTENBHOCTh OCAZKOB, MOXHO NpH-
6JIMKEHHO OLIEHUTH UX BeauuuHy (Q), IPOCTO NepeMHOXHUB ux. (YTou-
HEHHbIE OLEHKH KOJMYECTBa OCAKOB 33 JO%Ab NO CPeAHEH MakCcuManb-
HOH MHTEHCHBHOCTH MOXHO IOJYYHMTb, OIMpAsChb Ha pe3ybTaThl
XK.A. AnnberoBoil.) MoxHO Takxe OLUEHHTb KHHETHUYECKYIO 3IHEPTHIO
NIOTOKA NaJAoUKX Kaneib £ (x/M7) B 3aBHCHMOCTH OT HHTEHCHBHOCTH
0CaikoB. [ns 3TOro MOXXHO BOCIOJIB30BAaThCS 3aBMCHMOCTBIO, rpaduk
xotopo¥i mpusened B pabore W.B. Jlursunosa [12]. DTy 3aBHCHMMOCTB
MOXHO aNfPOKCHMHUPOBATh POPMYJIOi

E=0011J. (71.5)
7.2.2. I'po3wt

Iposa — 310 armocdepHoe gBNEHME, BblpaXkalolleecss B MHOIOKpaT-
HBIX IEKTPHYECKUX paspsaaax (MOJHMSX) MEXAY Pa3sHbIMH 4acTAMH 00-
JlaKa uiny Mexny obnakoM H 3emieit. B peaynbTate MHOroIeTHUX HcClie-
JIOBaHHii pa3HbIX aBTOPOB YCTAHOBJICHO, YTO AJI1 Pa3BHTHA TPO3bl HEOO-
X0AUMO 00pa30BaHUE JIMBHEBBIX OCAIKOB M3 KYUEBO-AOKICBBIX 00JIAKOB.
PeaynbTaTthl M3MEpEeHUH BLICOTHI BEDXHEH FpaHHLBl I'PO30BbIX 00JaKOB
NoKa3aiy, YTO OHK HaxomsaTca B obnacTH Temnepatyp HHxe —20°C, yto
CBUIETENbLCTBYET OO0 MHTEHCHBHOW KpHcTajulM3auuH. BbicoTa Bepxueii
rpaHHLbl TPO30BBIX 00IaKOB B cpeaHeM Ha 3,5 KM BblILe, YEM Y JIHBHEBbIX
0612K0B M COCTABJISET NPUMEPHO 9,6 KM B YMCPEHHBIX LIHPOTAX.

HeonHokpaTHO yTBepxaanoch, 4To CYILECTBYET SPKO BbIpaxKeHHas
KOPPENsAMOHHAS 3aBUCMMOCTb MEXIY YaCTOTOH MOJIHUH W UHTEHCHB-
HOCTbIO OCaAKOB. BbUIM clenaHsl OUCHKH, COMJIACHO KOTOPBIM 1 paspsa
MOJIHKH COOTBETCTBYeT 15-30 T BOABI BHINABUIMX OCAAKOB. JTH CBS3H
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nMenn TeopeTuueckoe oboctioBanue. Tcopus ykasbiBaeT Takxe Ha TO,
YTO NPH NOCTOAHHOH MHTEHCHBHOCTH ocalkoB 0,6 MM/MHH BpcMs BOC-
CTaHOBJICHHMA JJIEKTPHYECKOro 3apana B 061auHOH syeiike paauycom
3 kM 3anuMmaeT 20 cek., a B AueHKe pajuycom 5 KM — 5 cex.

dopMyna ans onpelesieHusa 4acToThl MOHUIA f,, (1/MHH) OT xapak-
TepHUCTHK 00Ma4HON A4CHKH UMEET BUA:

Sw=a(Hgr — H, = 20)/H, =0 RIRo (j—jo)/Hyr, (7.6)

rae o — xoadduuueHT (npu ocpeaHcHny no 1S mMuH 3tor KOIhPULMenT
paBen 1,3); Hgr — BbICcOTa BepxHeif rpaHuubl 00naka; Hy — BbICOTa HHX-
Heii rpanuubl obnaka; H..y — Bbicota u3orepmbl  —-20°C;
H, - ¢ — BbicoTa u3otepmbl 0°C; R — panuyc rpo3osoii auehku; Ry = | km;
J — HHTEHCHBHOCTb OCaJKOB, MM/MHH; jo = 0,1 MM/MHH.

IIpy BBINOJIHEHUH HEPABEHCTB Hyp < H, - .y Win j < jo f,. =0, T.e.
rpo3a OTCYTCTBYET.

7.2.3. I'pad

I'pan, Kak HM3BECTHO, — 3TO SABNCHME BBINAJCHMA M3 KY4YeBO-
JNOXAeBOro 06saka LapooOpasHbIX 4acTHLL JbAa. PasMmep 3THX vacTHu
oT | 00 25 MM, XOTA U3BECTHbI Cilyyad BbHIaAE€HHsA MPAJUH paauycoM 15
cM ¥ bonec. I'pagunbl 06pa3yroTcs B pe3yabTaTe 3aMep3aliisg Nepeoxiiax-
JEHHBIX Kamneib, CIMBAIOLMXCS € 3ePHAMH KPYTIbl MM CHCAKHHKAMMU.

Hazemubic Habalou€eHHMA NOKA3bIBAIOT, YTO IOYTH BCErja rpajl Bbina-
JaeT BO BPEMS I'PO3bl H CONPOBOXAACTCA KOJIMYECTBOM OcaakoB Oosee 40
MM. OTHOLIEHHE NOBTOPAEMOCTH IPajia K NMOBTOPAEMOCTH I'PO3bl IPAKTH-
YECKH HE 3aBHCHT OT IyCTOTbl ccTi HabmoneHu#i. HTCHCHBHOCTD BbINa-
JEHUA OCaZKOB BO BpeMsl rpana obbluHO ABAACTCA MakCHManbHOH. Mon-
HHMEBas aKTHBHOCTBH IPajloBbix ofakos cuilbHee, YeM y obnakos Oe3 rpa-
Ja, HO ¢ rpo3oi. BepxHaAs rpaHHua rpaoBbix 006J1aK0B NPUMEPHO Ha 8 KM
BbILIC, YeM y 00nakoB ¢ rpo3oii, HO 6¢3 rpana. Hanbonbiuas mMonnuesas
aKTHBHOCTb 3a()MKCHPOBAHa B MEPHO/L BbillafieHus rpaaa. Havyano rpossi
00bIYHO NPEALIECTBYET Hayaly BbIMajieHus rpajia.

ITpomOMKHTEIBHOCTD BBIMAACHKHA Tpaja OYEHb PEAKO TMPEBBLILIAET
30 MMHYT, XOTS M M3BECTHbI CJIy4aH BbINAAEHHUS MPOAOIKHTECILHOCTBIO
6osee 1 y. Hanbonee BeposaTHA NPOAOAKHTEALHOCTD 5~10 MuH.

B pesynbrate rpagobuTHi MOTYT BO3HMKaTh CEPbe3HblE pa3pylle-
HUA Kpblll, CTEKOJ, OCEBOB, Cal0B. JICCOB, MHOENb KPYIIHOIO CKOTa H
JaXKe YENOBEYECKUE XEPTBbl. PaspyuieHHs yCunnBaloTCs NpH WIKBaje,
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TaK KaK TOpPH3OHTa/IbHAs COCTaBJIAIOIaA BETPa YBEIHYHBAET 3anac K-
HETHYECKOH 3HEpPruM rpaMH # AejacT 6ojee yA3BUMbIMH BEPTHKAb-
Hble OBEPXHOCTH 3JaHui (OKHa, ABepH). BaxHO, YTO nopaxaiowas cu-
JN1a rpaja pacTeT C BbICOTOH MeCTa, Tak KaKk CKOpPOCTb MaN€HHsA rpaiHH
006paTHO NMPOMNOPLUHOHAIbHA aTMOCHEPHOMY AABACHHIO.

YcTaHOBNCHBI YCNOBHBIE KPUTEPUM HHTEHCHMBHOCTH IpagoOuTHiL.
3a noxa3zarenb WHTEHCHMBHOCTH NMPHHATA 1JIOIIAAb NOBPEXICHHS CElib-
CKOX038CTBEHHBIX KyIbTyp Ha 100 000 ra (1 kM® comepxut 100 ra).
I'panobutHe cyuTaerca katacTpoduueckum, ecau bonee 1000 ra u3 3Toi
obiieil mnowany ObII0 NOBPEXKAEHO PANOM, CHIIbHBIM — €CIH NOBPEX-
aeHo or 300 no 1000 ra, ymepeHHbIM — eciii ObUI0 MoBpeskaeHo no 300 ra,
cnabpiM — ecnu HaOMIONANOCH BHINAICHHE IPpajia UK Kpynbl 6e3 cyumect-
BEHHbIX [TOBPEXAEHHH CEJIbCKOX03HCTBEHHBIX PACTCHHIA.

PaspymurenbHas cuna rpaja cBsizaHa ¢ pa3MepoM Majarollux rpa-
JuH. OH 3aBMCHT OT 3HaYEHHH MAKCHMAJIBLHOM CKOPOCTH BOCXOJAIMX
noTokoB B 00ake, KOTOPbIE NOANEPXKHBAIOT PACTYILYIO IPaAMHY, NOKa
ee BeC He OKaXKeTCs CIMILUKOM OonbuiuM. BropbiM ¢axkTopoM, Biusio-
MM Ha pa3Mmep rpaja, SBJsAcTCs BbICOTa ypoBHs H3oTepMbl 0°C B obia-
K€, KOTOpas onpeiensieT NyTb IpalliHbl B YCIOBUAX TasHHA. Ha atom
NYTH pa3Mep TpaauH YMCHBLIAETCA 32 CUET TasHHA. MeToabl OUEHKH
3TOH M APYrHX XapaKTCPUCTHK Ipafa NpeanokeHbl pa3HbIMH aBTOPaMH.

7.2.4. LlIxean

[llkBan npencTtaBnseT coOoi BHE3anHOC W3MEHEHHE HanpaBlieHHWA
BETPa, CONPOBOXJAIOLIEECS PE3KHM YBEIMYCHHEM ero ckopocTH. OH
CBf3aH C CYILIECTBOBAHHEM MOILHOIO Ky4eBO-JOXAeBOro obiaka, KOTo-
poc HENpepLIBHO TNOAACPKHUBACTCS HAa JIMHUU HEYCTOMUMBOCTH HIH
¢poHTe. BHewHe 3TO NMpOABNAETCS B BHIAEC KPYTALIErocs Bana HHU3KHX
pa3opBaHHbIX 0ONAKOB, HECYIHErocsa Brepeau obnavHoR Macchl.

Eciau ckopocTh BeTpa B LIKBaje NpeBbILACT 25 M/C, TO OObIYHO
MJICT CHAbHBIN JMBEHDb C IPO30i, @ 4acTo U C rpajoM. TosbKO NpH TaKuX
LIKBAJIaX MOTYT BO3HHKaTb cMep4H. LLIKBanbl ¢ MEHBIUAMH CKOPOCTAMH
Hepenko Hab10aal0TCa caMoCcToATENbHO. LIKBaIb 4acTo OBIBAIOT YETKO
BBIPAXCHbI B W3MCHEHHWH AaBleHHs BO BpeMcHH. Ilpu npubmmxenuu
IIKBAJla OHO CHa4ajia Na/IacT, a 3aTeM pE3KO pacTeT M jajiee CHOBa maja-
eT, 00pasys Ha 6aporpamMMe KpHBYIO, U3BCCTHYIO KaK "ILIKBalOBbIH HOC".

lLIkBas1b! IPHHATO CBA3bIBATh C CHIbLHLIMH HUCXOJISIMMH MOTOKA-
MM BO3[yXa, NPEABapAIOIUMMH BbiaZieHue kaneis Joxas. Ha 3ro yka-
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3bIBACT PE3KOC MOHMKEHHE TEMIIEPATYphl MNpH MNPOXOXACHHH LIKBAJA.
JIMHMK TOKA B TAKOM IIOTOKE OTKJOHSIOTCS OT BEPTHKAJIH B CTOPOHY MO
Mepe NpHOIMXKEHHS K 3€MHOH MOBEPXHOCTH, NPH 3TOM YCHJIHBaeTCs
Betep. OAHAKO CKOPOCTh NepeMelleHHsa PPOHTa Ml JIHHUH HEYCTOHYH-
BOCTH, C KOTOPHIMH MOXET OBITh CBA3aH ILKBaJ, 3aBUCHT OT CKOPOCTH
CMEILEHHUs BO3JYUIHBIX MACC H OKa3bIBAaETCS 3HAYUTENHHO MEHBIUE, YeM
cKkOpocTh BeTpa. [103TOMY BO31yX, ABHKEHHE KOTOPOro CO3MAET LIKBA,
LUMPKYJIMPYET KaK TaHKOBas I'yCEHHLA, Y4acTBYs OOHOBPEMEHHO B Obi-
CTPOM BpALlEHHH C FOPH3OHTAILHON OChIO ¥ CPAaBHHTENBHO MEIJIEHHOM
NOCTYNAaTENbHOM IBMXECHHH.

CKopoCTh BETPa B IUKBAJIC PETHCTPHPYETCS METEOPOIOFHYECKHMH
HabmonenHasMH. C NOMOLIBIO YKa3aHHOH (QU3HUECKOH CXEMBI MOXHO
CBA3aTb €€ C HEM3MEPSAEMBIMH XapaKTEPUCTHKAaMM COCTOSHUS aTMocde-
pbl B mepeaHeit yacTu 30HbI WKkBala. Hanpumep, 3Has ckopocTh BeTpa
(V), cunTas, 4To BETEp B 30HE LIKBaja AyeT MO HOPMaiH (1) K Halpas-
JICHHIO ee NMEPEMEUICHHA, H HCIOJIb3Ys HATYpPaIbHYIO CHCTEMY KOOPAH-
HAT IJIA ONMCaHHUS JBHXEHHS BO3AyXa [UIOTHOCTBIO P, MOXKHO OLLEHHMTH
rpagueHT AaBnenus (dP/0n) Mo NeEpneHAMKYNspy K 30HE WIKBajga no

¢dbopmyne
oP/on = =3V*R, (7.7)

rae R — paavyc KpHBH3HbI 30HBI HITH JIMHMH LIKBaJA.

Hns V=30 km/y, p=1,3 xr/mM>, R = 1 km IPajIMeHT AABJIEHUA CO-
craBuT 0,9 rlla/km.

Ecnu npennonarath, YTO cpa3y nocie NOpbiBa WKBaJlIa Hayalcs 1o-
JIy4yacOBOH JIHBEHb M YTO IUHPHHA 30HbI KOHBEKTHBHOH 061a4HOCTH
10 kM, TO MOXHO OLEHHTb CKOpPOCTb ee nepemelieHns 20 km/4. Ecau
001aCTh MaKCHMAIbHBIX HUCXOASALMX TOKOB paclonaraeTcs B LEHTpE
30HBl KOHBEKTHBHOH 00J1a4YHOCTH, TO MOXXHO CYUTATh, YTO HMEHHO TaM
CKODOCTB BeTpa IMafaeT 40 HyJs, a AaBjieHHe NpH NPOXOXAeHHH o01aka
yepe3 NyHKT HabMroAeHH 3a nonyaca najgaet Ha 4,5 rlla, a nanee Oyner
BO3DAacTaTh.

Bo3spacranue naBiaeHus BbI3BaHO paboToOl, KOTOPYIO COBEPLIAET XO-
JIOAHBIA BO3AyX OCAIKOB, OMYCKasiCh O 3€MJ/IH M Hepenaeas CBOKO KHHe-
THYECKYIO FHEPTHIO E NMpH TOPMOKEHHH. ITa KHHETHYECKas JHEprus AB-
JIAETCA 3HEPrHeH HeYCTOHYHBOCTH XOJIOAHOIrO BO3MYyXa OCaAKOB B bosee
Tenno# 061auHoN Cpeae, a 3HAYUT, MOXeT ObiTh paccuuTaHa no Gopmyne
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E ~ In(Py/Py)AT. (7.8)

rae Py — nasneuve y semiu; Py — OaBlicHUC Ha YPOBHe 00pa3oBaHHs ocai-
KOB; AT ~ cpe/Hss pasHOCTh TeMIlepaTypbl 061aka M 30HbI OCAAKOB.

Tcmncpaiypa 06J'Iai(OB NPAKTUYECKU HC OTJIMYAETCA OT TEMIICPATYPhl
BO3IYIIHON Macchl, B KOTOPOH OHM copmuposaince. TemnepaTypa 30Hb)
KOHBEKTHUBHBLIX OCaAKOB OGbI‘iHO CYHUTAECTCH pasuoﬁ Temneparype CMOYCH-
HOTO TEPMOMETpA, MOMEIIEHHOIO B YaCTHLY BO3AyXa C KamjIAMHU JIOXK/1 Ha
ypoBHe 00pa3oBaHKs OCaAKOB. JTa BEJMUYMHA TAKXKE OLEHHUBAETCS MO JOC-
TYNHBIM H3 Ha6n}0ﬂ€HHﬁ JAHHLIM. CyLueCTBOBaHHC 3aBHCHUMOCTH MCXIYy
Pa3HOCTLIO TEMNEPATYP M CKOPOCTHIO BETPA SIBSETCS OCHOBOH ulsf MOy-
yeHHs OONbIIMHCTBA (HOPMYJT AN POrHO3a CKOPOCTH BETPA B LUKBAJIE.

Kax NOKa3ajiu MCCAeA0BAHUA, pa3Bume CHJIbHBIX LIKBAJIOB NPOHC-
XOIUT B paﬁone CMbIKaHHUs KY4Y€BO-HOXKIAEBbIX 06.HaKOB ABYX H3OHHPO-
BAaHHbIX MOUIHbBIX KOHBCKTHBHBIX CUCTEM.

7.3. Ananus memooos npozHO3A ONACHBIX KOHEEKMUBHBIX AGIEHUHI
C RO3ULUIL ODWUX NPUHKUROB

Kak BHAHO K3 BBIUEU3NOXECHHOrO, AN TOro 4Tobbl BO3HMKIIM
ONacHble KOHBEKTHBHBIC SBIEHUs, HY)KHO OLEHHTbH BO3MOXHOCTBH TOIO,
YTO BBIMAAYT JIMBHEBbIC OCaJKH. [Ij1s 3TOro HEOOXOAUMBI CIEAYIONIHE
ycnoBus: a) B arMocdepe OODKEH CYLIECTBOBATH KOHBCKTHBHO-
Heycroiyuseiit caoii (KHC); 6) Bayrpu KHC nomxHbl ObITb NOJIOKH-
TENIbHbIE BEPTHKANbHbIE CKOPOCTH, HOCTATOYHBIE JUIS MOJbCMa BO3IYyXa
IO YPOBHA KOHACHCAUMH B 00JACTH C IrOPU3OHTAILHBIMHU pasMepami,
MOAXOAUIMMH /11 BO3HMKHOBEHHS 061auHoro ancaMbns; B) obnayHbii
aHCcaM0Jib JOJDKCH MMETh XapaKTEePUCTHKH, JONYCKawlue 00pazoBaHue
Cb oxuaaeMoi TONMHSI; T) oxuiaemas TonawmHa Cb nomkHa npepoc-
XOAWTh KPUTHYECCKOE JNIA BBINTAJCHHS OCANAKOB 3Hay€HHE; 1) OCAIKH
JIOJOKHBI ObITh JOCTATOMHO MHTEHCUBHBIMH, YTOObI HE HCMAPHTHCA B 110-
A0061a4HOM ClIoe.

Bo3HHKHOBCHHE YCIIOBHIl, OArONPHATHBIX AN Pa3BUTHA NHBHEH B
peruone (6e3 KOHKPETH3ALWH TOUYKH YIpoO3bl), MOKCT OLITE CIIPOrHO3M-
poBaHo ¢ 3abnaroBpeMeHHOCThIO OT 12 10 72 4. OnpaBablBaeMoCThb 1a-
KOro nporsosa Jocruraer 85%. Jng 601buIMX CPOKOB MOMKHO TOJIBKO
yKa3aTbh BCPOSTHOCTb YCHJICHUSA KOHBCKTMBHOH NEATENLHOCTH B aTMO-
cdepe Hag pafiorioM. OUCHUTD BU KOHBEKTHBHBIX SBJICHHH U rpajaLuio
MX MHTEHCHBHOCTH NOKa He yaaercs. [Iporhos ycnosuit npoBoaUTCA NO
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J@HHBIM, KOTOpbIE 10 MPOLEAYPE UX MONYUYECHHS SABNAIOTCA CIIIAXKEHHBI-
MH W OMUCHLIBAKT TOJBKO (DOHOBbIE XapaKTEPHCTHKH atMocdepbl HaA
pernoHoM. DTO 3HAYMUT, UTO FOBOPUTH O HAXOXKICHHH WHAMKALHOHHOTO
NOKa3aTens pa3sBUTHA OMACHBIX KOHBEKTHBHBIX SBJICHHH MOXXHO TOJIBKO
MpHU NPOrHO3e ¢ MaNoi 3a6naroBpeMeHHOCTLIO.

B Hacrosulee BpeMs €lie HET HaeXHbIX METOAOB NMPOFHO3UPOBa-
HHA TIO3MUMH BO3HHMKHOBEHHS ME30MacIUTaOHbIX 061acTeil KOHBEKIHH
Jaxe ¢ 3ab61aroBpeMeHHOCThI0 6—12 y. OgHaKo ¢ noMoLbIo Habmwoae-
HUH METEOPOJIOTHYECKHUX CIIYTHHKOB 3€MIIM M PaJlHOJIOKALMOHHBIX CHC-
TeM yhaercs OOHapYXHTh y)X€ BO3HHKIIME KOHBEKTHBHbIE CUCTEMBI Ha
JOCTaTOYHO OOMNBLIOM PacCTOSHHHM OT IYHKTA, JJIsi KOTOPOrO COCTaBs-
€TCsl MPOTHO3 OMACHOrO KOHBEKTHUBHOIO SABJIEHHA. DTO NO3BOJSET CO-
CTaBJIATh NPEeAYNpPEXJCHHS O BO3IMOXKHOCTH MPOXOXIEHHS OMACHBIX
KOHBEKTUBHBIX SIBJICHHH yepe3 paccMaTpUBaeMblil MYHKT ¢ 3abiarospe-
MEHHOCTBIO B HECKOJIbKO 4YacOB. 3HAYMT, YTO TONBKO JUIA TaKuX 3abna-
rOBPEMEHHOCTEH MOXXHO TOBOPHTb O AETEPMUHHUCTHYECKOM MPOTHO3E
ONacHbIX KOHBEKTHBHBIX SABJIEHHUH.

B xauecTBe HWHIHMKAUMOHHOrO Mokasarejs B COOTBETCTBHH C OIbI-
TOM CHHOITHYECKOrO0 NPOrHO3UPOBAHHA ClENYeT B3STh PAlHOJIOKALU-
OHHYIO OTpa)kaeMocTb. Ha 3kpaHe paayonokaTopa JIETOM MOXKHO pacro-
3HATh O¥ar¥ KOHBEKTHBHBIX OCaJKOB B 30HE C paiHycOM OOHapyXeHHs
150-200 kM. Cuctema HabnrofeHHi NO3BOASET CIEAMTH 3a NepeMele-
HHMEM OMAaCHOW 30HBI 1O FOPU3OHTANHK H NYTEM SKCTPANONALMH YCTaHAB-
AuBaTh OyaAyllee NONOXEHUE 30H NMBHEBbIX ocaakoB. Ho paxe mpu
OYeHb ONArONpPHATHBIX YCJIOBUAX KOHTPOJb BO3MOXEH C 3abyiaroBpe-
MEHHOCTBIO 8—12 .

KpuTyyeckue 3HayeHUs MHIMKAUMOHHOTO MapaMeTpa B 3TOM Cly-
Yae MOXHO OTOXIECTBHTHL C YBEJHUeHHMeM Mpeobnafatolleil BbICOTHI
pPanyodxa, MOCKOJbKY OMBITHBIM IYTEM YCTaHOBJIEHA 3aBHCHMOCTb MH-
TEHCHBHOCTH OCAJKOB OT 3TOH BBICOTH H MOJNYYEHbl KDUTEPUH Nepexosia
obsaka B rpo30BO€ COCTOSIHUE MM MPHUCYTCTBHE rpafa. OQHAKO MOXHO
TOABLKO OOHApY)XHBaTh nepexoabl. [IporHo3upyercst TOABKO Nepemele-
HHe obnaka 1Mo rOpH3OHTANH, 2 HE NEPEeXOA €ro B CIEAYIOILYIO CTaAHIO
OTNAaCHOro COCTOSIHHS.

Hakonen, cnenyer oTMETHTB, YTO B Cily4ae OOHApYXEHHS ONACHO-
CTH rpaja MoxeT ObITb APOM3BEAEHO aKTMBHOE BO3JEHCTBME Ha XOA
npouecca ¢ LEJiblo NPefoTBPAlleH s 0co00 onacHuIX rpagodbutuil. 310
3HAUMT, 4TO B CJlyyac NETEPMHHHCTHYECKOrO NMPOrHO3a BO3MOXKHOCTH
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fepexona MHAMKALMOHHOTO MapaMeTpa uepe3 KPHTEPHH 3KCTpeMalbHO-
cTi (KD) MOXHO He TONBKO NPERYNPEXAaTh NOCIEACTBUA KaTtacTpodbl,
HO M NPENATCTBOBAaTH peanu3aluy HeONaronpHATHOH BO3MOXHOCTH.
KoHeyHO, [uIs 3TOrO ClefyeT pacrnonarath ry60KHMH 3HAHMAMHU NpH-
ponbl MpoLEecca, KaK 3T0 MMEET MECTO NMPH aKTHUBHBIX BO3JAEHCTBHAX Ha
rpajgoonacHsie odnaka.

HecMOTps Ha To, YTO NETEPMMHHCTHYECKHMH MPOTHO3 MOXET, Kak
MOKa3aHO, CMOCOOCTBOBATh YCTPAHEHHIO ONAaCHOM CHTYyalMH, clegyer
OTMETUTh W €ro Hegoctatkd. OHM OYEHB XOpOLIO BHAHBI HA NpHMEpE
DesTeNbHOCTH CNyxObi aKTHBHBIX BO3JEHCTBHI Ha rpagobutus. I'nas-
HEHWNM ABNSETCA TO, YTO AETEPMUHUCTHUCCKHUH NPOTHO3 OKA3bIBAETCS
BO3MOXHBIM TOJILKO TOTAa, KOrJa MHAMKAaLMOHHBIA NMOKa3aTesb No3Bo-
1 0OHapYXUTh ONACHOCTh, HO MPOMEXYTOK BPEMEHH MeXIy oOHapy-
JKCHHEM M MEPEXOAOM OMACHOTO COCTOSIHMS B KaTacTpody MOXET OKa-
3aThCs HEAOMYCTUMO MaJIEeHBKUM.

JlpyruM KpynHBIM HEHOCTATKOM SBASETCS CIIOXHOCTb OOHapyxe-
HHUSl HHAHKAUHMOHHOrO nokasartens. Jlig toro yro6bl HaWTH METOA, HC-
NOJIL3yEeMBIH I KOHTpOJIA 32 00NayHOCTBIO M OCafKaMH, NPUULIOCH
XJIaTh NOABNEHHA IPHHUUITHAILHO HOBLIX METOAOB AMCTAHLUMOHHOTO
30HAUPOBaHUS aTMocdepsl, BHEAPEHHS WX B IPAKTHKY, JOCTaTOYHO
JIONTO¥ 3KCTIyaTalMy IJis TOro, 4ToObl BBISBUTH MHAUKAUHWOHHBIH Ma-
paMeTp M OMNpeiesHTh ero KpUTHUecKue 3HadeHus. Tak, Hanpumep, OT
OTKpHITHA NpUHUMMIA paguonokauuu (40-e r. XX B.) 10 opraHu3auuH
cnyx0bl aKTUBHBIX BO3HEHCTBMI Ha rpagoonacHeie obnaka (80-e rr.
XX 8.) B CCCP nonano6uiock 6onee 30 ner.

[To-BHANMOMY, MOXHO CHENaThb BBIBOJ, YTO NETEPMHUHUCTHYECKHE
METO/bl [POTHO3a ONACHHBIX SIBJEHHK MPHPOJBI OKA3bIBAIOTCH TMOJIE3HbI-
MU TOJILKO [l YKa3aHHbIX B Hauajie pasjena ycnoBui T < 1, T.e. xoraa
3a61aroBpeMEHHOCTh NPOTHO3a MEHBLIE IPOAOIKUTENBHOCTH 3BOJIIO-
UMOHHOrO UMKIa obbekTa. Bpems XM3HM KyyeBO-A0XKACBOro obyaka
613KO K ONHOMY Hacy, MO3TOMY MPOTHO3 Mepexoja obraka U3 JIMBHe-
BOI'0 B I'pafioonacHOe COCTOSIHME HEBO3MOXEH, Ja U HE HYXKEH, a BOT
BPEMS JKH3HH ME30KOHBEKTHBHOIO KOMILNEKCa, NOPoXAatowero obsaxa,
M3 KOTOPBIX MOXET BbINACTh JIMBCHb MITH I'Ppal, MOXET JOCTUraTh CYTOK,
fI09TOMY TEpeMELCHUE HTOH 00NaUHOH CHCTEMBI OKa3biBACTCA BO3IMOXK-
HbIM OTCNIEAUTH U NIPOIKCTPAIIOIHUPOBATD.

Cxa3aHHOE NO3BONAET CAENATh BLIBOJ, YTO HY)KHO NpPEXAE BCEro
AAA BCex onacHbIX saBiaeHUH npupoast (OSIT) onpeaenuTs Bpems 3BO-
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JIIOIMOHHOrO HMkKia. Torma MoXHO OyIeT CyAHTb O BO3MOXHOCTH Mpe-
LNOTBpalllenus MpUpOAHbIX katacTpod. dns tex OAIl, 3BOAIOLHOHHBIN
UHKJ KOTOPbIX OKAXETCA TaK MaJl, YTO Opranu3auHs 3QGEKTHBHBIX BO3-
meiicTBuil ByJeT HEBO3IMOXKHA', CneayeT IS yBennyenus 3abnarospe-
MEHHOCTH MPOrHO3a NEePEXOANTb K H3YYEHHUIO YCIOBUH, 6arompusTHbIX
IUlS pa3BUTHS ITHX sBneHUH. KoMnneke 3THX yCaOBHH MOXET 0Ka3aThCs
Gosee JOJrOXHMBYILIMM, KaK 3TO CBOHCTBEHHO Me€30MacITabHBIM KOH-
BCKTHBHBLIM KOMILIEKCAM, IO CpPaBHEHHIO C OTACIbHBIMHU Ky4YeBO-
HOXIEBbIMH 00JIaKaMH.

OTMeTHM, YTO CHHONTHYECKAas METEOPOJIOTHS, He paccMaTpuBas Je-
TaJibHbIH MPOTHO3 OMACHBIX KOHBEKTHBHBIX SABJICHHH B ONpEAETICHHOM
MYHKTE KaK pealbHO OCYLIECTBHMYIO 3aaayy Ha Cpok Oonee 24 y, 1aBHO
PEKOMEHTyeT MPOTHO3KUPOBATh TONLKO CTPYKTYPBI, C KOTOPBIMH OHH MOTYT
ObITb CBS3aHbl (ONaronpuATHbIC 1S Pa3BHUTHA JTHX SBJCHUHA CHHONTHYe-
CKHE MOJIOKEHHS U Me3oMacluTabHble KOMIIEKCh]). 3abiaroBpeMeHHOCTh
NPOrHO3a CTPYKTYP MOXET ObITh CYLIECTBEHHO GObllE, @ NEPCX0A K Npo-
FHO3Y KOHKPETHBIX fBJIEHHI BO3MOXKEH Ha BEPOSTHOCTHOH OCHOBE.

' He cnenyert 3a6piBath, 4TO M aKTHBHbIC BO3ACHCTBHA Ha ofnaka B Hawaie XX B. cynTa-
JIMCb PaHTACTHYECKUMH NPOEKTaMHU.

97



8. BONPOCb! BEPOATHOCTHOI O NPOrHO3NPOBAHNA
ONMACHbIX ABJIEHWU NPUPObI

Obcyxpas 0cOOEHHOCTH BEPOATHOCTHOTO NMPOIrHO3UPOBAHHA Orac-
HBIX ABJCHUI NPHPOIbI, NPHXOMUTCS UMETh LENO C ABYMS OCHOBHBIMH
acneKkTamH 3TOM npobneMbl: BO-NEPBBIX, HYXHO YMEThL NpPEACKa3blBaTh
cam (GaKT BO3HMKHOBEHHS TAKOr'O SABJICHUSA, a BO-BTOPbIX, HYXKHO OL€-
HUTb, KaKOH HHTEHCHBHOCTH pAa3BHTHS OHO JOCTHIHET, eciu Oyaer
uMeTh MccTo. U GaKT BOSHHKHOBEHHSA, 1 HHTEHCHBHOCTD ABJAIOTCA CHY-
YaHHBIMH BENMYWHAMMU, NIPHYEM HA JaHHOH craguu u3yuyeHHocTH OSI]
HX ClIeAYeT MPHU3HATh CTATUCTHYECKH HE3aBHCHUMbBIMH.

Kak cnyuaiiHbie BenHuHHBI HaKT BOBHMKHOBEHHS W WHTCHCHBHOCTH
OTHOCATCA K pa3HbiM KkiaccaMm. CiyyaliHasg BeauurHa, ONMCHIBaKOLIas
daxT Hannuua unn orcytetBus OST], saBngeTcs HenpepblBHOM BO BpeMe-
HH, HO JHMCKPETHOM MO 3HAYCHHSM, TaK KaKk MOXET ObITh paBHa B JN0OOH
MOMEHT TONbKO | (siBneHHe ecTb) Wi O (aBnenus Hert). CnyuaiiHas Benu-
YHHa, OMHUChIBalowas MHTeHcHBHOCTh OSII, sBnsercs QUCKpeTHOH mo
BPCMEHH, TaK KaK paBHa HYJIIO, KOT/la SBJIEHUs HET, HO 3HAUCHHS e¢ NpH
HAJIHYUH ABJIEHHS MOTYT ObiTb JIFOOBLIMH, Yallle BCETO MOJIOXKHTCIILHBIMU
YUCIAMH. JTO HYXKHO NOCTOAHHO MUMEThH B BHUAY, BBIOMPas A1 MOAEIIMPO-
BaHHA 3THX CJIyYaHHbIX BEIMUHH 3aKOH PACNPEACICHHS BCPOSTHOCTEH.

Ho ecTb 1 Tpernii BaxKHbIH aCNeKT BEPOSTHOCTHOTO NPOrHO3UpOBa-
HHUS OnacHbIX aBieHui npupoast. ITo ceoel npuponse oHu ABASIOTCH HE
NPOCTO 3KCTPEMATIbLHBIMH COCTOSHHAMH HEKOTOPBIX BEJIMYMH, a OMCHb
PEOKHMH COCTOAHHAMHU. TONILKO Tak OHM MOrYT NPHBOAMTH K rubesb-
HBIM NOC/IEACTBHAM, NOCKONLKY 33 NEPUON 3BONIOUMOHHOIO Pa3BUTHS
COLIMYMB! HaBHO MPHCHOCOOHIHUCH K COCTOSAHHUAM TIPHPOILI, SBJISIOUMM-
CSl PEryNspHO MOBTOPSIOUIMMHUCA 3KCTPEMYMaMH. MOXHO NPUHSATH, YTO
KPHUTEPHEM OMACHOCTH SABNEHUS NPHPOASLI OyaeT BLIXOA HHIAMKALHOHHO-
ro noxasarens OSIl 3a npenesnibl, B KOTOPbIX OH AOJKEH HaXOAUTHCH C
BEPOATHOCTHIO 90%.

8.1. Pacnpedencrus sepoammocmeit XapaKkmepucmux Kamacmpog

Jna rpamorHoii paborsl B obnactu uccneaosauus OSIl cnenyer
3HATh CBOHCTBA HAaHbOMCE HACTO NMPHMCHAEMbIX PACTIPEACICHUH BCPOAT-
HOCTeH. 3xech OHM OyJyT nepeuuciclibl TOIbKO o4YeHb Kpatko. Haunbo-
Jiee NOJIHbIE UCCIEA0BAHNUR ITHUX pacnpenesieHHit Obi ony6anKoBatbl
B paborax [13, 14].
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8.1.1. Bunomuansnoe pacnpedenenue

CornacHo onpeneNieHuio, cny4antas GyHKuuH f;, Momenupyomas
BO3HHUKHOBEHHME ABYX COCTOSHMH CHCTEMBl, MOXKET NPHHUMATh TOJIBKO
3Bayedus 1 wiy 0. DTO 3HAUMT, YTO B KAXKIOM BPEMEHHOM CEYEHHM OHa
ABJIAETCS ClHy4aiHOMW BENWYMHOMN, HMelouleit GUHOMuUanbHOE pacrnpene-
jeune BEpoATHOCTEH. DTO pacnpelesieHHe MONHOCTBIO ONpeaessercs
3ajlaHUEeM BEPOATHOCTH p eIHHHUHOrO cOObITHs (kaTacTpodbl) 3a pac-
CcMaTpHBaeMblil KaJIeHAApHbIH Neproi. 3Has p, MOXHO BBIUHCINTh BEPO-
ATHOCTE P,y mMoboro yncna coObITHH m 3a KalleHOapHBIH NepHoa, co-
crosumit u3 N nHeit no popmyne

Pun=Chnp"(l = p)*™. 8.1

HBBCCTHO, 4TO MaTEMAaTH4YE€CKOE OXHIAAHHE m, = U H CpEOHEE
KBaJApaTUYHOE OTKIIOHEHHUE §, HHCIA COOBITHH CBA3aHO AN 3TOro 3ako-
Ha pacrip€a€iiCHHusA C 11apaMETPOM p paBCHCTBAMHU

Pl:NP, sm=Np(] —P) (82)

OTH paBEHCTBa BaXKHbl, TaK KaK MO3BOJNSIOT OLEHHTh IapaMeTp p 1o
JaHHBIM HabMI0ACHUA.

KaTtactpods! saBasioTcs peAKMMH COOBITHSMU M 3HAYEHHS BEPOAT-
HOCTH p 0OBIYHO He nperbliaroT 0,1 (onHa xatactpoda 3a pecars ner).
IMosToMy 151 OUEHKH pUCKa MOXHO MCNOJNb30BaTh BEPOATHOCTL COOBI-
THS, COCTOSIIErO B TOM, YTO 32 KaJieHAApHbIH NEpHOj] NPOM3OHAET OXHA
xaTacTpoda u 6onee P, 5 g . CBONHCTBa GHHOMUANILHOIO pacnpeaencHHs
NO3BOAAIOT MONYYHTb AJIS OLLEHKH 3TOH BEPOATHOCTH, a 3HAYMT, U PHUCKA

myg popmyity
N ~ -
mﬁ=pm>ON=l'_Pm=0N=]_(I*NN) Nl_eu' (8-3)
[IpuMeHHUTENBHO K aHaMM3y OYeHb PEAKHX COOBITUH HEHOCTATKOM
0MHOMHAIBHOTO pachpefiesleHnsl OObIYHO CYMTAIOT TO, YTO OHO CJMIL-

KOM pr60 OIIUCBLIBACT ITOBEACHHC Cﬂy‘{af'ijIX BC€JIMYHH, H OUCHKa napa-
METPOB CHJIBHO 3aBHCHT OT MJIMHBI PEAJIN3AUHHA MCXOAHbIX AaHHbIX.

8.1.2. Pacnpeoenenue Ilyaccona

3akoH pacnpeneiaeHus Hyaccona ABJACTCA NPCACIbHLBIM ClTy4yaeM
OHHOMHANIBHOTO pacripeaciiICHug B YCAOBHAX, KOraa IJIMHa BbIGOpKH
pPacTET HEOIrPaHNU4YC€HHO, @ BEPOATHOCTb BO3HHKHOBEHHA OTAEJIBHOrO CO-
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ObITHA 3a Manblii HHTEpBajl BPEMEHH BO3PACTAET INPONOPUHOHATILHO
IJTHHE ITOTO UHTepBaja. B oTyinune oT 6HHOMMANIBHOTO PAClpEaCICHHS,
KOTOpOE XapakTepu3yeTcs AByMsa napameTrpamu (N u p), pacnpelenenue
[Tyaccolia ABIsA€TCS OJHONAPAMETPHUECKUM H UMEET BHA

P,(k) = A exp(=A)/k!: A = np. (8.4)
p

3aech A — mapaMeTp pacnpeiesienus, n — AnMHa BbIOOPKH, k — 3aiaHHoe
YyUCNo ONAronpUSTHBIX HCXOLOB COOBITHS.

[IprMepoM cHTyalUHH, B KOTOPOH CMELUANHCT AO0JKEH MPUMEHATD
pacnpenenenue [lyaccona, Moxer ObiTh Takas. [1peanonoxuM, 4To u3-
BECTHA BEPOATHOCTDL BbINAAECHHS WHTCHCHUBHOIO OAHOIO JIMBHA 32 CYyTKH
B MyCTbIHE, OHa paBHa 0,1. BrinaaeHue xoTa 6b1 0IHOrO JMBHS 32 MECALL
(30 npHel) GnaronpusTHO Ads 3emiienenys. Beiitagenue nsatu u Gonee
SIMBHEH TOAPAN NPUBORMT K HaBOAHCHUSM. OLEHUTH BEPOATHOCTb: a)
XO0Ts 6bl OTHOTO NUBHS; 0) NATH NIMBHEN; B) MCHEE MATH NMBHEH; T') MATh
1 bonee nuBHEN.

Ina pewienus dTOH 3afayu HYXKHO YY€CTb, YTOo cOOBITHA (BblIane-
HKA NUBHEH) ABJIAIOTCA PCAKUMH W NO3TOMY MOI'YT CUMTATbCH HC3aBH-
CUMbIMH. DTH COOOpaxeHmusi B COYCTAHMH C XapaKTepoMm coObITHS
(ecTb/HeT) HATANKUBAIOT Ha MBIC/Ib, YTO PACIIPEACICHUC YHCa COOBITHH
B BHIOOPKE JOMKHO MOAUMHATBCA pacnpenenenuio Ilyaccona (8.4). Ilpu
sToM 1 = 30, A = 30+0,1 = 3. [IpaBunbHLBIA pacyeT 0XKHIAACMOH BEPOAT-
HOCTH 3aBHMCHUT OT BbiOOpa k. Toabko HNs BapuaHTa 6 MOXHO MOJACTa-
BUTb k = 5 B (opMmyily (8.4) ¥ Mmomy4uTb NpPaBHUNbHBIA PE3YNbTAT:
Pyo(5) = 3° exp(-3)/5! = 0,1008.

CrnoxHee paccuuTaTh BEPOATHOCTb TOTO, UYTO NHBHEH Oyner meHee
NATH. 3TO BO3MOXHO, €CJIH YYECTb, YTO BEPOATHOCTL TAKOTO COOBLITHSA
paBHa CYMME BEPOATHOCTEH CNENYOUIMX HE3aBUCHMBIX COOBITHH; ObLIO
HOJIb IMBHEH, OMH JIMBEHb, ABA JIMBHA M TaK JaJiee 10 YETbIPEX JHUBHEIL.
[IpaBUNIbHBIA OTBET AACTCA BhIPAXKEHHEM

P30(0) + P3p(1) + Pa(2) + P3(3) + P3o(4) =
=exp(-3)(3%0! + 3Y/11 + 321 + 3731 + 341 =
=0,049787 + 0,149361 + 0,224042 + 0,224042 + 0.168031 = 0.8153.

Jns oueHKM BEPOSTHOCTHM ciyuas BhINAACHUA OoNCe NATH JIMBHCH
CIlelyeT Y4eCThb, YTO 3TO COOLITHE ABASETCA NPOTHBONIONOXKHBIM 110 OT-
HOLUEHMIO K npeabtaymemy. To ectb 06f3aTeiblo OyaeT nubo nath
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Gonee nuBHel, MMOO MeHee MATH. DTO 3HAYMT, YTO BEPOATHOCTb 3TOTO
coObITHA P MOXeET ObITh BbluMcieHa no ¢opmyne P = 1 — [P3(0) +
+P30(1) + P30(2) + P30(3) + P3()(4)] =1-0,8153= 0,1847

AHaNOTMYHO PACCUUTHIBAETCA BEPOATHOCTD XOT OBl OHOTO JIMBHA.
DT0 cOObITHE UMEET NPOTHBOMONOKHOE COOBITHE — HE OBITIO HU OAHOTO
JUBHA. BeposTHOCTh mnocCjegHEero SBASETCS 3HAYEHHEM BENHUYHHBI
P3(0) = 3%xp(=3)/0! = 0,0498. [103TOMy BEPOATHOCTh paccMaTpHBae-
Moro co6biTus (P) naetcs BoipaxkeHueM 1 — P3o(0) u pasna 0,95.

Eme onHo BaxHoe mnpuioxkeHue 3akoHa [lyaccoHa mnokaxem
Ha apyrom npuMepe. BepoatHocTts 3umHuei rpo3sl B Cankr-IlerepOypre,
6e3ycnoBHO, o4yeHs Mana. Jlonyctum, uto oHa paBHa 0,01. Ckonbko
3MMHHX AHEH HYXHO NPOCMOTPETH B apXHBE, YTOOBI C BEPOATHOCTHIO
He MeHbiue 0,95 HalTH X0Td Obl ONMH JEHb C 3UMHE# Ipo30#. [Tockonb-
KY BEPOSTHOCTb COOBITHA Majla, a UMCJO JHEH JIOJDKHO OBITh BEJIHKO,
MOXHO 00beM He0OXOAHMO# BLIOOPKH CUNTATh CY4aHHOH BENMYMHOM,
NOJYMHEHHOH 3akoHy pacnpenenenus [lyaccona. CobGbitve “X0Ts Obl
OJMH A€Hb C 3MMHEH rpo3oit" (BeposTHOCTH P) M coOvITHE "HH ONMH
JIeHb B BbIOOpKE He COAEpKHUT rpo3bi” [BeposTHOCTh P,(0)] apnsroTcs
NMPOTHBOMNONOXHBIMHU, MTO3TOMY CYMMa HX BEPOSATHOCTEH paBHA eRXWHH-
re. Orcropa P=1- P,(0) = loexp(—X)/O! =1-¢e* Jns Toro 4toObl Bbl-
nonpHsanock tpebopanne P > 0,95, neobxomumo, utober A > 2,9957.
[Ipu onpeneneHuu A = np u npu 3anaHHOM 3HadeHHH p = 0,01 yucno
3MMHMX JHEH B BbIOOpKe J0mKHO ObiTh He MeHee 300.

HutepecHbiM npunoxenueM pacnpeneinenus Ilyaccona sensiercs
OLIEHKa BEPOATHOCTH CEpHH OAHOPOAHBIX coObiTHH (cM. [13]). Ilyctsb
M3BECTHO, 4TO Ha p. Bonre B p-ne Spocnaena u3 79 ner HabGniopeHui
uMena Mecto Haubornee NpOJOIDKUTENbHad cepus M3 11 ManoBoaHsix
niet. OnpeaenuTs, ¢ Kakoil BEPOSITHOCTHIO MOXHO OXHAATh NOSABICHUS
IBYX CEPHH MaJIOBOAHBIX JIET C AJMTENBHOCTBIO HE MEHee 7 JIET B BbI-
Hopke, cocTosuIed U3 85 HabMOAEHUIA.

[TosBneHne cepuu JeT ¢ MOHMKXEHHOH BOAHOCTBIO MOXHO CYMTATh
peaxuM cobbiTHeM. B mepBoM npuOIMKeHHH MOXHO NPHHSATE, YTO CBSA-
3U MEXJAy BEJIMYMHAMH TOJOBOIO CTOKa CMEXHBIX JET OTCYTCTBYIOT.
Ilpu 3THX NPEANONOXKEHHAX MOXHO IS ONMCAHHMA BEPOSTHOCTH UIH-
TEJABHOCTH k CepuH U3 R ner npumenuTs pacnpeneneuue [lyaccona. To-
raa BeposTHOCTL P(R,) = A* exp(-A)/k!, HO @ OLEHKH napametpa A,
KOTOPbIHA NpeNCTaBNsieT cOOOH CpelHee YUCAO0 CEpU HE MEHee YyeM M3 k
crmy4aes 3a n J€T (WK MeHee k + 1 ciyyaeB) TpebyeTcs MCIONbL30BATH
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koMmOuHaTopuky. KonuuecTso cepuii poBHO K3 m ciy4aeB u3 k + | jer
paBHo C;.,. Benuunna m mMoxeT npuHuMath 1060¢ M3 k + 1 3Ha4eHHH.
DT0 3HAYUT, YTO CYMMAPHOE YMCIO BCEX CJy4aeB [JAETCSA BBIPAKEHHCM

0 ! 2 k ; i -
CP,, +Cl, +Ck, +..+Cf, , COTNACHO CBOACTBY CymMMbl GMHOMHAIB

HbIX k03 dULMenTOB OHO paBHO 2**'. TTo cMbIC/y BeMuMHA A ABIAETCA
0o6paTHOM N0 OTHOINEHHIO K OLICHKE BEPOATHOCTH MeHee uyeM k + | cny-
4aes 3a n jeT. M3 3Tux coobpaxeHuH MOXHO MONYYHTH GopMysty s
OLICHKH A B 3ajaue 0 cepusx: A = n/2"*".

OTa $HopMya No3BOJALET MO AaHHBIM 3agauu (11 ManoBOAHBIX JieT
u3 79 ner HabmoAeHUH K 7 MaJIOBOAHBIX JIET U3 85 JieT HabMoAeHU)
OLEHUTL BEPOATHOCTb 3THX coObITHH N0 dhopMmyne Ilyaccona. ns nep-
Boro ciayuas A = 79/2'"' = 0,01929, a P(11,79) = 0,01929/1! x
x exp(=0,01929) = 0,01892. Ans sroporo ciy4as A = 85/2"*' = 0,332,
a P(7,85) = 0,332%2! exp(-0,332) = 0,0395.

BaxnbIM npunoxenueM pacnpenenenus IlyaccoHa Taioke sBnseTcs
MOJCAHPOBAHUE NPOCTEHUIHX [IOTOKOB COOBITHH, T.€. OCNEN0BATENLHO-
CTeil COOBITHH, KOTOpblE HACTYNAIOT B CY4aiHble MOMEHTbI BPEMEHH H
CTallMOHAPHBLIMU (BEPOATHOCTb NOSBAEHHS Kk COOBITMH He 3aBUCHT OT
Hayajla OTCYETAa BPEMEHH), @ TAKXKE XapaKTCPH3YIOTCA OTCYTCTBHEM 110-
CeReHCTBHA (BEPOATHOCTh MOSBIEHUS K COOBITHII HE 3aBUCHUT OT TOrO,
OblIM JIW OHM paHee) ¥ CBOHCTBOM OPAHHAPHOCTH (HEBO3MOXHOCTBIO
nosiBieHUsa ABYX M Oonec coObITUH 3a Masbiii IPOMEXYTOK BpEMEHH).
Hns nmpocrteiiiinx noTokoB cobbiTnii popmyna Ilyaccona umeer Bua

P(k) = (M) exp(=Ar)/kL, (8.5)

rIe A — MHTEHCHBHOCTb NOTOKA, T.€. CpPeIHee YHCIIO COOBITHIA 3a Bpemsi 1.

B kauyecTBe npumMepa pacCMOTPUM CTaTUCTHKY H3BEPKEHMI BYJIKa-
HoB JTHa, Kenyn, Mayna Jloa u Ilonokarenerns [4]. LHTEHCHBHOCTD 1M0-
TOka cOOBITHI (4acToTa u3BepKeHUi) konebnercs ot 0,5,9-3 10 50,4-3 Mec”
' Ipumem ans npumepa A = 3 mec '. BoIYMCIHM BEpOATHOCTH: @) YCThI-
pex M3BEepXKEHHH 3a ABa Mecaua; 0) MEeHee YETHIPEX; B) HE MEHCE YCTBIPCX
M3BEPXKEHUH 3a 1Ba Mecaua. Toraa 1o dopmyne (8.5) nonyunm B ciyyae
a) Py4) = (3-2)" exp(-3-2)/4! = 0,135; B cayuae 6) Pyk < 4)
= Po0) + Py(1) + Py2) + Py(3) = ¢ * (1 + 6%0! + 6'/1! + 672! + 6'/31) =
=0,I512nBcnyuac B) Pok>4) =1 - Pyk<4)=1-0,1512 =0,8488.
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8.1.3. Pacnpedenenue Ilupcona Il poda

Tlpu onucanny CTUXUHHBIX OGEACTBUH NPHXOAWUTCS HMEThb JEJIO HE
TOJILKO C MpeNCKa3aHHeM BEPOSTHOCTH (pakTa BOSHHMKHOBEHHS KaTacT-
podbl, HO ¥ C KOHTPOJIEM NMPEBLIUEHNS HEKOTOPBIMH THAPOMETEOPOIIO-
MYECKHMH BEJTHYMHAMH KPHTHUECKMX 3HayeHui. [{ns atoro cnyyas ma-
TEMaTHYECKHE MOZEIH NHUCKPETHBIX CIYYaHHBIX BEIUYMH CTAaHOBATCH
HEMPUMEHUMBIMH M CllelyeT OOpaTHThCA K METOJaM OIMCaHUA Hempe-
PHIBHBIX ClyyaiHbIX BeNM4MH. IIpuMepaMu Takux cUTyauMH ABJISIOTCA
3HAYEHHUs] YPOBHA BOJbI MO M3MEPEHHAM HA T'MAPOMETEOPOIOTHYECKHX
NOCTax, KONWYECTBO OCAaAKOB 32 OIMH JOXIb U T.A.

Ecnn B kayecTBe f; BbIOpaTh CYLIECTBEHHO NMOJOXHTEIbHYIO BEN-
YMHY, HallpuMEDp, BEIMYMHY MaTepuasbHoro ywmepba M;, unu notepu
moae# C;, unu GyHKUMIO NPUBENEHHBIX MOTEPh S;, TO 3aKOH pacmpeje-
JIeHHs ciayyalHbIX 3HaYEHHH 3THX BENMUYMH 00s3aTensHo Oyaer cylecr-
BEHHO aCMMMETDHUHbIM. [l ONMHCaHHMsS 3aKOHOB paclpefeicHus Cly-
YaHHbIX BEJHUYHH, HENPEPLIBHBIX, HO UMEIOILMX OrPAaHMYEHHOE U3MEHE-
HUC, Henoab3yroTes dyHkuuu pacrpeaenenus [upcona [13]. Cemeiict-
BO OJTHX (QYHKUMH OnpeaenseTcs ypaBHEHHEM ANf  JIOTHOCTH
pacnpenenerus ciyyaitHoH BEJMYMHBI X [p(x)] BHAa

dpldx = p (x + d)/(by + byx + box?). (8.6)

CemeiicTBo xpuBbIX IlupcoHa obnagaer BaxxHbIM cBO¥cTBOM. Bce
napaMcTphl KPUBBIX ceMeiictBa (d, bo, by, by) MOTYT GbITH MONYUYEHbI
C NMOMOLIBIO He Dosee YeM YEThIPEX TNepBbLIX MOMEHTOB, KOTOpPblE CpaB-
HHUTEbHO JE€rKO H aKKYPATHO MOXHO IIONyYHTb Ha OCHOBE CTaTUCTHYE-
ckoii 06paborku BeIOOpoK. HeobxoauMble 1)1 3TOr0 YCIOBHS UMEIOT BUA

Mo = Ixop(x)dx =l y= fx'p(x)dx= 0,
po= [x7p)dx, = [x"p0dx. 8.7)

Bux auddepeHumnanbHOrO ypaBHEHHs A MIIOTHOCTH pacrpenene-
nus (8.6) u ycnosus (8.7) no3BoAsIOT NONYYHTh CHCTEMY YpaBHEHHH
JUIS HAXOXKACHHS 11apaMeTpOB KPMBBIX ceMeicTBa (d, by, by, by) no 3Ha-
YEHHUSIM MOMEHTOB 1, DTa CHCTEMA UMEET BHJ

d=-by. bo=—(3by — D2 2bipy = —(4by + 1)pa. (8.8)
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Haunbonee pacnpoctpaHeHHblit 4aCTHBIH Clnyyaii KpHBO# pacnpee-
nieHus [IMpcoHa — 3TO HOPMAaNbHOE PACTIPENCICHHE, KOTOPOE JIETKO TO0-
JIy4YHTb, IPOUHTErpUpoBaB (8.6) npy ycioBusx, 4to by = b, = 0. Oanako
3HAYEHHs X B 3TOM CJiyuae He OrpaHM4EHbl, [103TOMY MUl aHAJIM3a HHAH-
KallMOHHBIX MOKa3aTeNiell OMACHBIX ABJEHWI MOrofibl HOPMajabHOE pac-
npejescHUe NaJIeKO He BCeTaa NPUMEHHMO.

Hns ueneit aHann3a OpUPOAHBIX KaTtacTpod Oonee BaxKeH Lpyroi
yacTHBIH cnydail — kpuBas [Iupcona I1I pona, koTopas BO3HHMKAET, €CIIH
B (8.6) BBecTH by = 0 u yuecTs (8.8). Pemienne (8.6) misg mioTHOCTH Be-
POSTHOCTH MOET OBITh MPUBEIEHO K BUAY

p(x) = YT (o)x*" e, (8.9)

B ruaponoruveckux HCCAENOBAHHAX, e 3ajaya OLEHKH BEposiT-
HOCTEH penxkux coObiTHil ulyueHa Haubosee MOJHO, VIS ONMUCAHMA Ta-
KHX pacrnpenescHUN TNpPHUMEHSETCS TpexnapaMeTpuueckas raMma-
¢yskuus. [110THOCT BEPOATHOCTH ANd Hee 3anaercs GopMynoi

p(x) = 1/Bol (o) exp(-x/Bx*". (8.10)

B 31y dopmyny BBemeHsl 0603HaueHus x = (f — fun)/os B = C,C./2,
a=4/C?, rue C; — ko3pduuuent acummetpun, C, — KOIQDHUHCHT Ba-
pHalKH, a fiin — MUHHMaJIbHOE 3HaY€HHE NOTEPb.

8.1.4. Pacnpedenenue eepoanmnocmeit IKCIMPEMANbHBIX
3nauenun I'ambena

3akoHbl pacnpeleneHus IIMpcoHa MO3BOJNSIIOT HCIIONL30BaTh BecCh
psa HabnoAEHUH A7 OLEHKH NapaMeTPOB PaclpeeneHHs, C TeM YTOOb!
MOBBLICHTb TOYHOCTh M HAIEXHOCTb OLeHMBaHHA. OAHAKO YacTO OHM
0Ka3blBalTCA HETOYHBIMH KaK pa3 B 06,1acTi MaJIblX BEPOATHOCTEH, TaK
KaK JaHHbIX TaM MajO ¥ 3aKOH pacnpeiefieHUs MPUXOAUTCS IKCTPANo-
aupoBath. [TocKONbKY M0 XapakTepy 00Jbuixe NOTEPH ABIAIOTCA NOTEPH
IKCTPEMAIbHBIX COCTOAHMH, BO3MOXHO, B KAUECTBE 3aKOHa pacnpene’ic-
HHs BEPOATHOCTEH MpPEBBILIEHHS MaTEpHaNbHBIMH NOTEPSIMH X Onpeje-
JIEHHOTO YpOBH# f 60JIee IPHIOZEH 3aKOH PACIPEieNICHUS BEPOSTHOCTEM
peaxux cobsituit 'ambenna. Jlnsa Hero B cilyyae, KOrAa 3HAUYEHUS WHAH-
KalMoHHoro nokasateas OSI1 orpaHuyensl cneBa HyneM, QyHKLHS pac-
npeleneHus onuceiBaercs Gopmyno

Px > f) = 1 - exp{—expl—(Ffmoal/D)}, (8.11)
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a MIOTHOCTb PacnpeleIeHHs OnucbiBacTes GOpMynoH

p(f) = exp{=[exp(=(f = frmoa)/®) + (f — fmoa)/§)]}. (8.12)

B 31x ¢opMynax fmes ~ MOZANbHOE 3HaYeHHE f, a ¢ — MacwiTabHas no-
CTOSHHAA, PEryJIHPYIOLas IWHPHHY NONYHAIOWErocs pacnpeacicHus.

B kauectBe mpuMepa Ha pHC. 6 NpHBEAEHbl pe3y/NbTaThl pacyera
TUIOTHOCTEH pacNpeAesiCHHs BEPOSITHOCTCH TOPHAAO NO CHJIE BO3ACHCT-
BUa B Oasax. PHCyHOK nokasblBaeT, YTO B JAHHOM Cllyyae W raMma-
pacnpegeneHue u pacnpeacneHue [ambGena JaloT NMOYTH OAMHAKOBBIH
pesyabrar. HopManbHOE pacnpeneinenne BEpOSATHOCTEH MOXeT NpH pac-
4eTax NPUBECTH K OTPHLATEIbHbIM 3HAYCHHAM.

ACHMMETDHYHBIC PACTIPEUEACHUS CO3AAIOT ONpENECHHbIE TPYHO-
CTH NMpPH MPAKTHYECKOM OLECHHBAHWH MX 11apaMETPOB Ha OCHOBE KOPOT-
KUX psnoB HabmopeHui. OAHAKO OHM JICTKO NPEONONNMbI MTPH UCNIONb-
30BaHHH COBPEMEHHBIX CPEICTB KOMMbHOTEPHOH 00paborku HHpOpMa-
uuu. [Tonbop napameTpoB B ITUX QYHKUMAX B HACTOSLLEE BPEMA JICTKO
OCYLIECTBISETCA Jake B OOLIENOCTYNTHOM MaKeTe NPHKJIAAHbIX MpO-
rpamm EXCEL.

Hopmansm
Tamma
3Amnupuy
Famben

4 6 8 10 12

1b , 6asnibi

Puc. 6. TIpuMeps! HCMONBL3OBAHMA PA3AUYHbIX 33KOHOB PACNPCAEACHHA BCPOSTHOCTEH
ANA annpoKCHMaLKHK NOBTOPAEMOCTH TOPHAA0 Pa3HOIl paspyLIHTENbHON CHJIbl
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DTO N0O3BONAET HAUEATHCS HA BHEAPERHE B ITOBCEAHEBHYIO NPAKTH-
Ky MCCIIE0BaTClibCKOM paboThl crietanicTos 110 ananusy OSII noseix,
60see rubKUX ¥ YHUBEPCAJIbHBIX CTATHCTHYCCKHX METOLOB H NEPEHTH K
LIHPOKOMY MCIOJIb30BaHHIO M-pacnipenenenys.

8.2. Annapam ycnoeuuix eéepoamuocmei

OnHo# M3 3a1a4 reOPU3NUECKONH TM3ACTONOTHH, KaK NTOKA3aHO Bbl-
1ie, 4BJSETCA onpeneneHue OyAylMX 3HaYeHUH UHINKALMOHHBIX MOKa-
sarened (I1) u nporHo3upoBaHue 3Ha4YeHUH KPUTEPHEB OE30MACHOCTH
(KC, KB, K3) ans pasubix CTUXMHHBIX siBieHuit (cMm. puc. 4). Tpyaxo
PaccyYUTHIBATH, YTO YAACTCS pa3paboTaTh JETEPMHUHHCTHYECKHE MCTOABI
NpPOr{Ho3a TaKHX peAKHX ABJEHHH, Tak Kak nepexoxn MII yepes 3HayeHue
KO MO>XXET 03HayaTh H KOHEL 3BOJIOUHOHHOTO LMKJIAa IPOrHO3UPYEMOro
ABJieHHs. bosee peanbHO HCMONB30BaTb TEOPETHKO-BEPOSTHOCTHBIH
noaxoz. Ilpu 3ToM 3HauyeHUs 6€3yCNOBHbIX BEPOSTHOCTEH COOBITHH, 3a-
KOHBI pacnpenenenusi KOTOPBIX KpaTKO pacCMOTPEHBI BhILLE, OKa3blBa-
I0TCS TaKMMH MaJIbIMH, YTO pealbHOIl BO3MOXHOCTH HMX Npeackasath,
BEPOATHO, HET.

Torna cnepyer cuutath, YTO ()akT NPEBBLIUECHUS HHOWUKALHOHHBIM
nokasareseM katactpods! (UIT) nekoroporo noporoBoro 3xayeHus (KB)
SIBJISETCS IPOTHO3UPYEMBIM MIPU3HAKOM @; epeXofa CUCTEMBI B OTIACHbIH
pexum. JIpyuuem 3TOT MPU3HAK MOXHO NPEIBKIETh, TOJNbLKO OOHApYXHB
Ipyrue coOblTUsi, CONYTCTBYIOILME NPOrHO3HpYeMOMy. Bo3HHKaeT HeoO-
XOOMMOCTb AHIM3UPOBATh BEPOSATHOCTH OCYILUECTBJIEHHS HECKOJIBKHX
COOBITHI OAHOBPEMEHHO, @ TAKXKE NPUBNEKATh YCIIOBHbIC BEPOATHOCTH.

B cnyuae, xorna n = 2 HECOBMECTHBIX M €UHCTBEHHO BO3MOXHBIX
ta3 cocrosuus U, @;, anpuopHsle (UM KIMMATHYECKHE) BEPOSTHOCTH
KOTOpBIX 0003HauuMm P(@;). Cnenyer MOMHUTB, YTO OJHO M3 HUX pel-
Koe, T.€. P(®}) << P(®,). 3TH BEPOATHOCTH CBSI3aHbl COOTHOLIEHUEM

—ZP(Q)i):l. (8.13)

i=]

HomycThM, YTO K MOMEHTY COCTaBJIEHHS MPOTHO3a MBI pacrojiaraeM
CBEIEHMAMH 00 OCYLLECTBIECHHH (MM HEOCYILECTBIEHWH) N NporHocTHye-
CKHX NPH3HAKOB §; oxuliaemMoro cocrosiHus WUI1. AnpuopHble BeposTHOCTH
3THX npHu3HaKoB P(Sy) (k = 1, N) Toxxe MOTyT ObITh OLEHEHBI HA ADXHBHOM
matepuane. g Hux ycnosue (8.13) He 00s13aTeNbHO BBINONHAETCA.
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W3 GopmyIbl AIs BEPOITHOCTH COBMCILIEHHS COOBITHI D, U §; uMeeM
P(D:Si) = P(P/SHP(Sk) = P(Sd P)P(P;) < P(D)), (8.14)

rae P(®;S:) — BEpOSITHOCTb OHOBpEMEHHOrO rnossienus daxra OAIl n
npusnaka OSII; P(S/D;) n P(DiS;) — ycnoBHble BEPOATHOCTH BBINOJ-
Henus @; (paxra OAII) npu S, (Hanuune npusnaka OSI1) u, naobopor,
Hanuyus S; npy BuinonHeHuu @;. ITonesno BBectH obo3HayeHune A nis
CYMMETPHYHOrQ NOKa3aTeNs CBA3H MEXIY 3THMM COObITMAMH — KO3-
(hHLHEHTa COBMECTUMOCTH — o opmyie:

A= P(DISHIP(D;) = P(S/ D) P(Sy). (8.15)

KoadduumneHt coOBMECTHMOCTH MOKa3bIBa€T, BO CKOJIBKO pa3 yBe-
JIUYHUBAETCS BEPOATHOCTL OAHOIO COOBITHA MPH 110sBieHUH Apyroro. To,
YTO OHa yBEJIHYHBacTCs, — 0043aTENbHO, TaK KakK U1 peaKHX COObITHII U
P(®;) u P(S,) MHOrO MEHbLIC CAMHHUBI, HO TIPEITIONIOKEHHE O TOM, YTO
S; aBigercs npusHakoM @; tpcbycT, yToObl ObLIO OAM3KO K €OUHHLE
P(®/Sy), oTKyna v cneayeT cBoicTBo A > 1. HezaBHcHMMOCTL Mexay co-
OBITHAMM BO3MOXHA TOJBLKO 1IpH A = 1, ipu A > | CBA3b CUMTAETCSH NO-
JIOXKUTENBHOM, NPH A < 1 — OTpHUATENLHOH.

dopmyna (8.15), ¢ onHo#t CTOPOHbI, MOKA3bIBACT, YTO NPH NPOTHO3E
peakux coObITHi, Korma P(d;) << 1, ecnu maxe OAMH KakoH-11bO npu-
3HaK S, ABJSETCA OUEHb HajexHbIM P(@J/S;) = |, 310 He rapaHTupyer
HaEXHOCTb MPOrHO3a BCJIEGACTBHE HENOCTaTKa AAHHBIX IJIS CTATHCTH-
YecKH HajexkHOro pacuera P(@;). C npyroit cTopoHsl, u3 (8.15) cnenyer,
uyto npu P(P;) <<] u P(S;) << 1, T.e. mpU3HaK ROJDKEH HaONIOAATHCA HE
yauie, yeM caMo saBieHuc. CrenosaTensHo, Ans peako HabsoaaeMbix
OSIIT oueHb TPYAHO BbIABKTH 1O HAOMIOACHHAM OIMH XOPOIIMH NpH3HaK.

BbIX0ZOM M3 MOJIOXKEHHS SBISETCS MCNOJIb30BAHHE KOMIIEKCOB
npu3HakoB. B popMynax HUYero He H3MEHUTCS, ECJIM B KaUECTBE NPU3HA-
Ka S; TMOHMMATb CINOXHOE COOBITHE, COCTOSILECE B OCYLUECTBIIEHHH KOM-
nnexkca apusHakoB D (S, Sy, ..., S, ...). [ moayuycHUS BCEX YCHIOBHBIX
BEPOATHOCTEH HEOOXOLMM NpEeIBapHUTENbHbIH 11epebop BCEX JIOTHYECKHX
BO3MOXXHOCTEH KOMOMHALMH NPU3HAKOB, YTO COBEPLLIEHHO HEPEATLHO.

Ecan uncno paccmarpuaembix (a3 cocrosHus UIT (n) n yucmo
npu3HaxkoB (N) HEBENMKH, TO MOXHO NOMBITATLCS Nepedpars BCE JIOTH-
YECKHE BO3MOXHOCTH COYETaHHUH NPHCYTCTBHS W OTCYTCTBHMS pa3iiMy-
HBIX NIPU3HAKOB M OLEHUTL JUIS KAXKIOH TaKoH BO3MOXHOCTH YCIOBHBIE
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BepoaTHocTH (a3 coctosHua MIT. 3To MoxHO caenats, Hanpumep, pac-
NPOCTPaHEHHBIM NIPH aHanu3e onacHocTel MeToaoM kapT Kapuo [1].

OiHako ¢ pOCTOM YHCJia IIPH3HAKOB YHCJIO JIOTHYECKUX BO3ZMOXKHO-
CTell pacTeT oycHb ObICTPO, TaKk UTO Yxe npu N = 4 TepAeTCs Harnai-
HOCTb pe3ynbTaTa, a npu N = 10 nepe®op ux OyAeT 3aTpyAHHTENEH Naxe
[py COBPEMEHHOM YPOBHE BbIYMCNHTENbHOHU TeXHUKH. Ho camoe rmnas-
HOe, 4TO [/Is peAKHX COOBITHIH BCeraa He3HaYHTeNneH 00beM apxuBa. 310
NPHHUMIIHAABHO HE MO3BOJMT OLEHUTh COOTBETCTBYIOUUIME YCIOBHbIC
BEPOATHOCTH CO CKOMbKO-HMOYDb moaxoasilesl TouHocTbio. [losTomy
3TH BEPOATHOCTH HE CTOUT MbITaThCA OLCHMBATh 3apaHee. HyxHO nx
BBIUMCHIATL 1O Mepe HeoOXOAMMOCTH, UCXOAS M3 KaKMX-TO AOMYLIEHUH
[15). Oto HanmpaBneHue MCCAENOBAHKI Ha3bLIBa€TCS MOJEIMPOBAHHEM
YCJIOBHBIX BEPOSITHOCTEH.

Ha npaxTike MOXHO ¥ pEKOMEHAYETCS paccMaTpHUBaTh TOJBKO He-
3aBHCHMbIe Npu3Haku. Ecau Bce npusHaku, Bxonsamue B D (S, S,....
Sks...), B3aHMHO HE3aBHCHMBI, TO

P(D) = P(§))P(S5) ... P(Sy). (8.16)
Mo3KHO JONMYCTHTD, 4TO
P(DID;) = P(SUD)P(SHD;) ... P(SD)). 8.17)

Ortkyna no ananoruy ¢ gopmysnok (8.14) monyuum

P(S,/®D,)P(S,/D,)...P(S,ID,)
P(S,)P(S,)...P(S,)

P(®/D) = P(®). (8.18)

Ota ¢opmyna noKa3pIBaeT, YTO €CJIH OB yaanock BbIOpath He OAMH,
a HECKOJIBKO TPU3HAKOB PENIKOr0 SBJCHUS, KOTOpbIE CaMu no cebe He
ObIIM TAKUMH PEAKHMH, YTOOBI MX HCJb3s OBIIO OUEHUTH MO HMEIOLLM-
Cs apXuBaM, HO 00A3aTEJILHO COMYTCTBOBANM Obl peaxoMy SBAEHMIO
(min{P(Si/D;)} = 1), TO Takoi KOMIIJIEKC NPH3HAKOB MO3BOJIMA Obl NO-
JIYYHTh NOYTH ZOCTOBEPHYIO OLICHKY PHCKA PEAKOTO ONACHOIr0 SBJIEHHS
(min{P(@yD)} = 1). [Ipu 3TOM HEOOXOAMMOC KOIHYECTBO NPH3HAKOB
coBceM HeBenuko. Hanpumep, eciiv onacHoe sBacHue npupoasl Habnio-
jaercs oauH pas B cro set [P(@;) = 0,01], To aocrarouno umers aubo
[IBa MPH3HAaKa, KOTOpble Habs1r0Aal0TCs OAHH Pa3 B LECATD JICT, JIHOO TpH
1IPH3HaKa, KOTOpble HabMI0Aa0TCa OJiMH pa3 B YeThipe roga. Ecau 3T
Habopbl MOCTOBEPHO HMEIOT MECTO BO BpEMS H3y4yaeMoit katacTpobmi,
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TO TOYHOCTb OLEHKH YCIOBHOI BeposTHocTH 1o ¢opmyne (8.18) Gyner
Ha ypoHe min{P(S/Py)}.

Takum oOpa3zoM, oOHapyXeHHE KOMIUIEKCAa NPH3HAKOB, KOTOpbIE
CONPOBOXAAIOT OMACHOE NPHPOJHOE ABIECHWE M U1 KOTOPHIX MOXHO
MOACYMTATh BEPOSTHOCTM HACTYIUIEHMs BCEX IPOrHO3MpyeMbiX (a3
P(®i/D) no uMMeOILMMCS apXHBaM, ABJAETCS OCHOBHOM 3ajauel no-
CTPOEHHS METOJIOB NMPOTHO3a PUCKOB BO3HHKHOBeHHUs OSII.

K coxanennio, BbISBNEHWE NPU3HAKOB W NMOAOOpP HOAXOASLIETO ap-
XHBa TpeOYIOT O4eHb TPYAOEMKOI0 M aKKYPaTHOTO 3KCNEPTHOTO aHau-
3a 6onbioro o6veMa naHHeIX. BuanMo, no3toMy npuMepoB pa3paboTku
metonoB nporuo3a OXI1, OCHOBaHHBIX Ha OMHCAHHOM BBILIC NMOAXOAE,
ewie He MHoro. IlpeficTaBNseTCs, YTO OYEHb MOJIE3HBIM IS JETaIbHOrO
U3YYEHHUS SBASETCH BEPOATHOCTHDIH CHHONTHKO-CTATUCTHYECKHH METOA
1IPOrHO3a 3HAYHTENBHBIX CHEroNnafoB, paspaboranHblii a1 HoBocuGup-
ckoit u ToMckol obnacreit "

B 370l pabote pacCMOTpCH BONPOC O pacyeTe YCIOBHOH BEPOATHO-
cti P(R/S,, S,) penxoro cobeithst R, cocTosuiero B Tom, 4ro 3a 12 4 BbI-
naner Gonee 3 MM cuera, HpH YCJIOBHAX OLAHOBPEMECHHOIO BbINOJHEHHS
JIBYX HE3aBUCHMBIX CJIOXKHBIX IPH3HAKOB. HHOEKCA MHTEHCHMBHOCTH M-
KJIOHA M paioHa ero pacrnoyoxkeHus (S;) 1 HHAEKca THNa (poHTa U CyM-
Mbl 1eduunuToB BraxHocTH B ciioe 1500-3000 M (S,).PaGoyas dpopmyna
U151 OLICHKH YCJIOBHOH BEPOATHOCTH UMECT BHJ

P(DifS}, S$2) = MAP(D); My = P(SID)IP(S)); ha = P(SADHIP(S7). (8.19)

BeposATHOCT, TNPOrHO3MPYCMOro  SBJICHWA JNOCTaTOYHO Maja
[P(®;) = 0,07]. 3nauciue kod(duitMeHTa COBMECTUMOCTH A| 3aBUCHT
ot ce3oHa u uaMensierca ot 0 go 10,8, a 3naucHue koddhduuucHTa
YCHJICHHA Ay 3aBUCUT OT CHHONTHYECKOH CUTYyauuH u MeHsercs ot 0 1o
16,7. VinTepecHo, 4TO npH Takux ko3pdUUUCHTAX YCHIEHHS BO3MOX-
HO nonyuenue P(D/S,, §2) >> 1. D10, NO-BUAHUMOMY, CBSA3aHO C NO-
TPELIHOCTAMY CTaTHCTHYECKMX OLEHOK Ha Masnom apxuse. UToOb u3-
0aBHUTLCA OT HEpeaNbHBIX 3HAUCHUH BCPOATHOCTEH, BMECTO pacucra

“ JleTansHoe ONMcaHMe NpoLERyphi noatopa NPH3HAKOR H METOaa pacyeTa MX MHAEKCOB
MOXHO HaiiTH B paGote IlpoxonseBoit H.T1. BepoATHOCTHBIH CHHOMTHKO-CTaTHCTHYCECKHI
1IPOTHO3  3HAYMTENbHBIX cheronanos no Hosocubupckod w Tomckoil obmactn. - Tp.
3CPHUI'MMU. 1978, Bein. 39, ¢. 117-125.
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no ¢opMyne yCIOBHOH BEPOATHOCTH MPUMEHSCTCS HOMOTPaMMa C apry-
MEHTaMH A U A, NIOJIyYCHHas 110 pe3ybTaTaM NPOBEPKY METOJA.

[Ip1 KCMONB30BAaHHH ITOTO METO/Ia OTMEYEHO, 4TO PElUCHHE O BO3-
MOXHOCTH CHJIbHOTO CHEronasa MOKeT ObITh MPEACTaBJIEHO HE B BEPO-
ATHOCTHOM, a B KaTeropudeckoil ¢opmMe, T.e. B Bijle aNbTepPHATHBbI "OY-
npet OAIT" unu "He 6ynet OAII". Tlpu 3TOM HCnonb3yeTcs cienylollee
NPaBUIIO: €CAM PAaCCYHTaHHAs BEPOATHOCTb CHIbHBIX CHEronagos Goib-
e 6e3ycnoBHOH (KIMMaTHUYECKOM), TO NPOrHO3ZUPYETCS CHUNLHBIH CHe-
ronag. Takum obpasom, 6esycnoBHas BepostHocTh OSI1 paccMaTpusa-
€TCA KaK NOpPOroBO€ 3HaYeHHE MPU AIbTEPHATHBHOM NPOIHO3E.

Hcrnonb3oBaHne MeToua YCIOBHBIX BEPOSTHOCTEH Ajs NpPOrHo3a
PEIKHX W ONAaCHBIX ABJEHWH MPHUPOALI, HECOMHEHHO, — NIEPCIIEKTHBHOE
HampaBJieHHE NPOrHOCTHKM. Ha 3TOM nyTH MMeEeTCa HeMano AOCTHXKe-
HHH, a2 6ONBUIMHCTBO NPENATCTBUI 00YC/IOBIEHO HEAOCTAaTKOM JaHHBIX
Habmonenuit. C TeueHHEM BPEMEHH ITOT HENOCTATOK II0TEPSAET CBOIO
OCTPOTY M 3TO BCENAET HaaekAy Ha BO3MOMKHOCTb CO3LaHWS METOROB
KOMIIJIEKCHOIO NPOTHO3UPOBaHUs NIPUPOAHBIX KaTacTpod.

8.3. IIpumenenue 6unoOMUANbHO20 PACHPEOCICHUSA
6 3a0aue OUEHKU NPOZHO3aA OANbl 3eMAECMPACEHUA

Kpome 3anay nporHo3upoBaHHs, BEPOSITHOCTHBIE METOAbLI C OONb-
WOH MONb30H NPHMEHAIOTCA NMpH oueHke nporHoszor OSIN. ITousTtHO,
4YTO BaXXHOCTh 3aJa4M MPOrHO3a NopoxaaeT O0NiblIoe KOJUYECTBO pas-
AUYHBIX NPEAJIOKEHHUH METOAMK NMPOTHO3HpOBaHHA oTHesbHbix OS],
cpely KOTOpbIX HEMAJIO W CHEKYJNATHBHBIX. [T03TOMY BaKHO UMETH CHO-
c00, NO3BONAIOWIMI CHENaTh 3aKJIIOYEHHE O TOM, SBASETCS JIK HEKOTO-
pbIit METOA AEHCTBUTENBHO HMEIOLIUM CHCTEMATHUYECKYIO TPOTHOCTHYE-
CKYI0 LUEHHOCTb HJIM NPOCTO CPABHUTEIBHO Majloe YUCIO ClyvaeB Mpo-
rHO3a MO3BOJIMNIO cAefaTh OMOOYHBIH BLIBOL O METOAHYECKOH LIEHHO-
CTHM Ha OCHOBE cinyyaiHblx coBnajgeHdf. g Toro 4rtobbl MONydMTh
NpEeACTaBIEHHE O BO3MOXXHOCTSAX BEPOSITHOCTHOIO NMOAX01a K 1IPOBEPKE
HaJeXHOCTH APOTHO3a PCAKUX COOBITHH, paccMOTpHM ciiocol, npenno-
xennblit B.I1. TpunonsnukossiM [16].

IIpoBepsemblii McTO Obljl NPCAJTIOKEH A8 OUEHKH METOAMYCCKOMH
obocHoBanHOCTH MeTomku A.Jl. ChITHHCKOrO MpOTrHO3MPOBAHMS AAT
3EMJIETPACEHUH C MarHMTyJO# HEe MEeHblue 6 10 MEeTEOpPOJIOHYECKHM
NaHHBIM. [Ipn mocTaHOBKe 3aa4l BaXKHO, YTO OLIMOKA HA OAMH-[BA JHA
B TY WJIK APYTYI0 CTOPOHY NpH A0onrocpoyHom nporsose OSII He MoxeT
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CYMTATBLCA CYILECTBEHHOM. TakuM 006pa3oM, Aaxe METOAMYECKH JOCTO-
BEpPHBIH IIPOTHO3 JaeT pa3dpoc NOorpewHocTel. Y Ciy4aiHoro npor1o3a
3TOT pa3dpoc A0JKeH 00nafaTh XyUWMMH BEPOATHOCTHHIMHM CBOHCTBA-
Mu. BpigBleHHE ITUX CBOHCTB W OBLIO I10JIOKEHO B OCHOBY METOAA B
paccmatTpuBaeMoii pabore.

3a abcomoTHyI0 OWMOKY NporHoza S IIPUHATA pa3sHOCTh BpEMEHHU
¢daKTa 3eMNETPACEHHU M CCPEAUHBbI HHTEPBANa BPEMEHH, KOTOPbIH ObLI
npejckasal KaKk MOMEHT 3eMJIeTPICeHHs. JTa pa3HOCTh bpanach no Mo-
Y10 M C OKPYINIEHHCM JIO LENbIX CYTOK 110 npuHuuny S = 0, ecnn
0<)Ad<l,uS=1,ecnn 1 <|Ar <2, ut.a INockonsky obiuee 4ucno
NOJaHHbIX IPOTHO30B HE COBIIAAANIO C YHCIIOM 3EMIIETPACEHHH B BbIOOD-
Ke u3 N IHeil, To NpoBoAMNAChH KaK OLEHKA Pa3HOCTEH JaT MEXAY 3eM-
JICTpsACEHUEM U TIPOrHO30M, KOraa Obulo 3emieTpscesue (oOpartHas
OLIEHKA), TaK M OUCHKA TOJbKO Clyyacs, KOTAa Obul MporHo3 (mpsmas
OlIeHKa). /11 MpOrHo30B, KOTOpPbIe COCTaBIANNCL C MECAYHOH 3abnaro-
BPEMEHHOCTHIO (TMIPOrHO3 MOAABANCH B TEKYLIEM MECSLE Ha BeCh Clie-
NYIOINiA) B Tabn. 9 PUBCAEHO YHCIIO CliyyaeB MOsBIEHUS pasHoCcTel S
pa3HOM BEJIMYHHBI.

Pacupepenenne omtuOOK npu ciiyyaliHOM yraablBaHHM AT 3emie-
TPACEHNI MOXHO IIONYUYHTh NYTEM CICAYIOWHUX paccyxaenuit. Eciu
3eMJICTPSICCHHUS M NPOrHO3bl HE3aBUCUMBI, TO BEPOSATHOCTH J10ABIEHHA
3EMIIETPSCEHUS B KaKYIO-HUOYAbL NaTy MOXHO OUEHMTb kak P, = n/N
(n 3emnerpsacenuit) u P, = m/N (m nporso3oB). BeposTHOCTh HenosBre-
HUA ITHX coObITHI oueHuBaercs kak Q, =1 — P, wiu Q,, = 1 — P,,. Be-
POATHOCTH ONO3aHNUA MPOrHO3a N0 OTHOWIEHHIO K QaKTy 3eMIIeTPACEHHS

Ha X [HEH MOXHO OUueHHTb kak @, P,. [lns Apyroro psaa BepoOATHOCTb
onosaaHus OyAeT MmpeacTaBisTh CoOOH OnepexeHHe NMPOrHoza Nno OTHO-
IUEHHIO K 3CMJICTPACEHHIO HA y IIHEM, W €ro MOXKHO OUEHHTb KaK Q. P,,.

Tabauya 9

Yucno cayyaes nospnaenus owuboK pasHoH BETHUHHBL O

Pagocts [0 {1 [2(3]|4|5]6]7 Bceero cobbruit N >
B BbIGOpKE

[pamasn ~
onenxa |27 20{ 611214100} m=60(nporosos) |277| P,=0216
ObparHas 3

3 =77¢ _
oo | 3130|121 O] 1|1 n=T7 (semnerpacenni) | 277| P,=0277
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Beposmlocn Cllyyas, KOrna B OJHOM pany HMEET MECTO ONnepexe-
HHEC, a B ApYyroM 3anasibiBaHue, MOXXHO OUCHHTb KaK BEPOATHOCTL CO-

BMECTHOTO NOABICHUA HE3aBHCHMBIX COObITH B BUae Q) Q. P,P,. Pas-

HOCTb § = x — y npeacTaBnager coboii ownbky nporuosa aarel. Bepoar-
HOCTh P, nosBieHus ownOky S Mexny kako#-nubo nmapoi cocemHHx
cOOBITHI B ABYX HE3aBUCHMBIX psiax

Px = 1/2,( Q,:; Q,: + Qp‘x Q: )Pan =
=120, 07" + Q. QY )PuP. (8.20)

Ecnn o6a psga OecKOHEUHBI, YTO COOTBETCTBYET YCIOBHAM HICAb-
HOTO 3KCMEPHMEHTAa, TO BEPOATHOCTb XOTA OBl OJHOrO Clyyas rnosaiec-
Hus ownbky S, eCiu x > y, paBHa

y=oo
Pocsy=12P,Py > ( Q0 O3 + O3 Q) =
¥=0

= 12P,P.( QS + Q1 - Q. Q). (8.21)

Auanoruquyro OUEHKY MOXHO INOJAYYHUTh U 4N Cliy4as, Korua y > x

Prysy=12P,P, 3 (O O + O 1) =
x=0

= 12P,Pu( Q5 + Q51 - Q) Q). (8.22)

BepoaTHOCTH TOrO, YTO BO3HHMKHET OJHO M3 JBYX 3THX COOBITHH,

T.e. BEPOATHOCTh COOBITHH |S| = 0, 1, 2, 3..., MOXeT ObITh BBIYHCIIEHA
no gopmyne

Py=Pooo( O + OM); Poco = PuPJ(L = Qu@), s = 1,2.3,... (8.23)

m

B 1abn. 10 nprBeacHbl BEpOATHOCTH OWHOOK CiiydyaiHbiX NPOrHO-
30B, paCCUMTAaHHLIE 110 3THM (HOpMYynaM, ¥ YacTOThl COOBITHH, OXHaae-
MbI€ NIpH Cy4aHHOM nporHose. IlocneaHne nojay4eHbl NyTCM YMHOXe-
HHS BEPOATHOCTEH Ha YMCIIO COOBLITHH (Ha YHCAO Cly4yacB NPOTHO30B
HIIH 3€MJIETPACEHHH).
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Tabauya 10
BeposiTHOCTH 01IHOOK C1Y4aiiHBIX NPOrHO30B H YACTOThI MIPH CAY42iIHOM NPOrHo3e

Beposmiocts 0“;?2‘3’;‘:")"""“"‘”""‘ mPo-1 014 1 021 | 026 | 027 [ 028 | 028 | 028 | 028

HactoTs! ownGox npu BPAMOM IKCRE- | g 99 | 1551 156 | 163 | 165 | 166 | 166 | 166
pHMEHTE

YactoTs! ownbok npu odpaTHOM IKc- 106 16 20 |209{212(2121213 213
NEPUMEHTC

Ecnn npuMeHuTb kputepuit [TupcoHa juis OUeHKH BEpOSTHOCTH Chy-
YalHbIX PACXOXKICHUH MEXAY COOTBETCTBEHHBIMM CTPOKAMM YacTOT B
T12611. 9 M 10, TO NoNyuum 3uavenns kpurepues Iupcona y* no dbopmyne

s=8
X'= X, (0] -E))IE].
5s=0
B atoit popmyne O; — Habmopasiunecs uyactoThl (Tabn. 9), E, -
oxupnaemslie yacTtorbl (Tabn. 10). 3HaucHHe ANS MPIMOro OLEHHMBAHHUSA
cocrtapiseT 122, ansg obpatHoro — 151. [lpu uncne creneneii cBo6oasl,
paBHOM 7 (CpaBHMBAIOTCS 8 YMCEJ C 3aJaHHOM CYMMOH), MOTYYUTh Ta-
KHE 3HaY€HMUA CNy4yaHHO MOXHO C BEPOSTHOCTBIO, HAMHOI'O MEHbLIE
0,0001. Takum 06pa3oM, pacxOKAEHHE HE MOXET ObITh Cly4aiHBIM,
a 3HauyuT, OWMUOKY B NMPOrHO3E AAThl 3eMJIETPSCCHHUS NpH Cy4yalHHOM
NPOrHO3¢ OYCHb CHJIBHO OTJIHYAKTCA OT OWIMOOK MPH METOAHYECKOM
nporxsose. To ecTh paccMaTpHBaeMblii METOIUUECKUH NPOrHO3 HE MOXeET
ObITh YCNEWHBIM MO CiIy4aHHBIM 0OCTOATENLCTBAM.
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9. POJ1b PUCKA NPU AHAJIN3E
ONMACHbLIX ABNEHUN NPUPOAbI

9.1. Daxmoput ocnpuamus 8 npodneme pucka

Jlaxxe UHTYHTHBHO TOHSTHO, YTO BO3HHKHOBEHHE ONMACHOrO sBie-
HMs NpUpOAB U Tem Gosiee KaTacTpodbl, MOPONACHHOA UM, SBNSETCS
JIOCTaTOYHO PEAKHM COOBITHEM B )KM3HH OTAEBHBIX JIIOACH M courab-
HBIX IPYNN JI0JeH Ha HEKOTOpPOi TeppuTOopHH. I1o3aTOoMy npu pacuecre
HHJEKCa NOTEHUMAIbHBIX NOTEPb 32 CYET NMPHPOAHBIX KaTacTpod ecte-
CTBEHHO TpebyeTcs MOMONHUTh COCTAB NMAapaMETpPOB NYTEM YYe€Ta BEpPO-
ATHOCTH HACTYIJIEHHd omacHOro codOeiTHa. Kak yxke yka3aHo paHee, B
€CTECTBEHHBIX M TEXHHYECKHUX HayKax BEPOATHOCTb PEalM3allMH Hera-
THBHOT'O BO3AEHCTBHA B paCCMaTpHMBAEMOil 30HE Ha3bIBalOT puckoM. On-
HaKO 3TOT TEPMHH BBI3bIBAET Yy JIOJEH CTONBKO aCCOUHALHA, YTO OYEHb
TPYAHO pa3inyaTb CyOBEKTMBHO BOCIIPHHHMAeMBIH U OOBEKTHBHO M3-
MEPHUMBIH PHUCK.

Bo3MoxxnocTs cyOBEKTHBHOrO BOCHIPUATHA BaXKHOCTH poJieit pas-
JMYHBIX TPUYHH KatacTpod TpebyeT nepeuyHcneHus BceX (HaKTOpoB
PHMCKa H BBIACJICHHUA TEX, KOTOPbIE MOTYT OBITh OTHECEHB! Kk reodusnye-
ckoit au3actonoruu. CornacHo ¢yHaamMeHTanbHOM pabore I'puropbepa u
Kongpatbesa [3], BaxkneiiunMu pakTopaMu pUCKa NPHPOLHBIX KaTacT-
pod ABIAIOTCA: BOZMOXKHOCTb CYLIECTBOBAHHS OIACHOTO ABJIEHHS NpH-
pousl; npupoaHslii Gon passurus OAII (reorpapuueckue ocobeHHOCTH
peruoxa); counansHmelii ¢oH pasputs OAIl (3THHueckue, ucropuue-
CKHe H MOJUTHYECKHE OCODECHHOCTH PErHOHa); YS3BUMOCTb HacelleHHus,
onpejensemMas YPOBHEM JKOHOMHUYECKOrO pasBUTUS; CYOBeKTHBHOE
BOCITIPUATHE HaceleHHeM yrpo3bl Bo3HMkHOBeHUs OAII.

IloHsTHO, 4TO KpOMeE NEPBBIX JBYX, BCE OCTaJIbHbIE (DAKTOPHI pHCKa
He ABJIAIOTCA NMpeaMeToM Feodu3uyeckoi amsacronoruun. Hinke ¢ no-
MOLUBIO TPHUMEPOB JaHa JIMIIb MX Kpartkas ofllas XapaKTepHCTHKa.
Bnusnue reorpaduueckux 0coOEHHOCTEH pErHOHa CKa3blBa€TCA KaK Ha
COCTaBe KaTaCcTpod B pErdoHe, TaK M Ha XapaKTepe MX MpPOTEKaHMs.
CkaxeM, cMepyH peliku 8 EBpone, HO 4aCTO BO3HHKAIOT Ha TEPPHTOPHH
CLIA. TlaBoaxOBEIC HaBOAHEHHS XapaKTEPH3YIOTCS Pa3sHOH ANUTEAbHO-
CThIO B FOPHBIX M PaBHUHHBIX palioHax. OnHako reorpaduueckye acnek-
Thl aHaNKW3a TPHUPOAHbIX KaTacTpod AOCTATOYHO MOJIHO ONKCaHbl B
y4ebHO# M HayuHOH JMTEpaType MO OTAENbHBIM FeO(QH3MYECKHM AMC-
UMIIIMHAM W B 9TOH KHHTe HE PaccMaTPHBAIOTCS.
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DTHHYECKHE, HCTOPHYECKHE U MONUTHYECKHE Pa3NHYHs ONpesens-
10T pasnoe npucnocobneHue Hacenenus k 3acyxe B Poccum, CLIA,
ctpadax Adpuxu, Unaud. PasHblll ypOBEHb JKOHOMHYECKOTO Pa3sBUTHA
NPUBOJMT K PE3KMM pa3iHYHAM B KOJIKYECTBE XEPTB OT KaTacTpoduye-
ckux naBogHeHui B Banrnagew u CIUA. Bpocaercs B rnasa pasnuune
CTElleHU YSI3BUMOCTH HaceIeHHs B Cllydae HaBOJAHEHHUS B TAKHX OIIM3KHX
IO 3KOHOMHYECKOMY ypoBHIO cTpaHax, kak CIUA u Hupepnanas. 3ro
MOKAa3LIBAET, YTO COLMAIbHBIH W 3KOHOMHYECKHH acCleKThl aHaiu3a Ka-
TacTpo( OY€Hb CEpPbC3HBbI, HO, KOHEUHO, OHH HE SBIAIOTCS NPEAMETOM
reou3n4ecKnx HCCaeIOBaHHHM.

Oco06blit HHTEpEC MpencTaBaseT npobaema CyObEKTHBHOrO BOCNPH-
stus HaceneHueM yrpossl OSII. B wmpoko u3sectHoM cbopHuke paboT
[17] 6b10 NOKa3aHO, 4TO OTHE/IbHBIC TPaXKJAHE M KPYMHblE QUPMBI He
NPUAEPKUBAIOTCA B CBOEM OTHOWIEHHH K IMPUPOJHBIM KaTacTpodam Xo-
pOILO M3Yy4YEHHOH MOoJeNu NPHHATHUS CTATHCTHYeckuX peueHui. Orpa-
HHUYEHHOCTb PECYpPCOB, KOTOPBIMM Pacnojaraer OTACNbHBIH COOCTBEH-
HMK, IPUBOAHT K TOMY, YTO OH HC MOXET CO3JaTh 3aMKHYTOC MHOXECT-
BO CTpaTeruil pearupoBanus Ha Oeny. Korga pecypchl KOHYaOTCs, eMy
IIPUXOANTCS MEHSTh MpPaBWJIa NPUHATHA PELICHMS, BBOAS HOBBIE AOIY-
LIEHHsI. DTOT BONPOC [PUHLKIHATLHO BaXKEH AN OpraHu3aluy paboTsi
rOCYJapCTBEHHBIX ClACATENBHBIX CHYk0, HO He MOXET ObITh pelieH
C TOYKH 3pEHHsI reOPU3NYECKOH AU3aCTONOTHH.

['cou3nueckas nU3acTONIOTH OPUEHTHPYETCA HAa ONMCAaHHE MNpH-
POAHBIX KAaTacTpod B MHTEpPECAX ONTHMHU3ALMH IIAHHPOBAHHUS PEaKLMU
obuiecTBa Ha OXHAaemslce noTepy. I1o3TOMy npH OUEHKE PHCKA BO3HHK-
HOBEHHMS MPHPOIHBIX KatacTpod M cTUXHIHBIX OeACTBHH manee Oyner
NpHMeHeHa MOIC/bL WACANLHOIO MOTPeOUTENs, KOTOPbIH pearHpyer Ha
BEPOATHOCTb KaTacTpodbl TakK, KaK NPelyCMOTPEHO KJIACCHYECKUM Ba-
PHAHTOM TEOPHHU CTATHCTHYECKMX peileHHH. J[ng O3HaKOMIIEHMs ¢ oc-
HOBaMHM TEOPHU MOXHO PEKOMCHIOBAThH JIIOOOH AOCTYMHBIH YyueOHHK
N0 HMCCIEeAOBaHHIO onepauMi (AN H3yuyeHHS BONPOCOB NPHUMEHEHHS
3THX MAEH B METCOPOJIOrMM MOXHO PEKOMEH10BaTh paboty [18]).

9.2. Yuem pucka ¢ pacuemax nomeps

[Ipu uccnenoBanuu NPUPOLHbIX KaTacTpod BO3HMKAET HEOOXOMM-
MOCTb BEPOSTHOCTHOIO OMHMCAHMA, NOTOMY YTO OOBIYHBIH XO3SHCTBEH-
HbIH aHAIK3 KX [OCICACTBUH NPOU3BORUTCH NMyTeM 0006LIEHHS AaHHbIX
33 OTUCJIBHBIE KANCHIAPHbIC NEPHOIbI (MeCAL, KBapTal, MOJyroaue, roq
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¥ T.0.). Jna Toro yrobbl OTPasHTh AUCKPETHOCTh IKOHOMHYECKOrO 3¢-
tekra katactpod) BO BpeMeHH, QYHKUMH F;, XapakTepH3ylOulde TaKOoH
3¢dext 3a BpeMs oTAenbHOH kaTtacTpobbl, HMEBILEH MECTO B A€Hb 3a
HOMEpOM i, CelyeT MPeACTaBUTh B BHAE NMPOHM3BENEHHUSA ABYX Clyyai-
HBIX QYHKUHH, @ HMEHHO:

Fi= ﬂifi’ ©.D

rae f; — ¢ydxums, BoiOpaHnas B KayecTBe IOKasarens INOTEPS;
Bi — pyHKUMS perucTpauuu KatacTpodsl, paBHas eOHHHLE BO BpeMs Ka-
TacTpodbl H HYJIIO BHE 3TOTO BPEMEHH.

O6e 5TH GYHKUMH ABIAIOTCS CNy4YaifHBIMH, HO 3aBUCAT OT Pa3HBIX
aprymenToB. DyHKILHA f; 3aBUCUT OT Xapakrepa M MapaMeTpPOB KaTacT-
podsl (BHIA, IUIOIALH, POAOKHTEILHOCTH, Pa3pyLIMTEIbHOH CHITBI),
a ¢yHKUMA B; — TOJABKO OT Mokasarens BpeMmenu i. TakuM 06pasom,
MOXHO JONYCTHTb, YTO OHM OKa3bIBAIOTCS HE3aBUCHMBIMH CIIy4YaiHbIMH
GynkuMamu. O603HauUMM MaTeMaTH4eCKOe OXHMIAHHE M CpelHee KBaj-
PaTHYHOE OTKJIOHEHHE 3THX (QYHKUMA 4epe3 my, Sy U COOTBETCTBEHHO
uepe3 my, sp. [JoHATHO, 4TO B 06weM ciydae my, sg OydyT 3aBUCETh OT
BPEMEHH, HO IUI% BBISABICHHUA GOPMBbl ITHX 3aBUCHMOCTEH B HacTosuUIee
BpEMs HE JJOCTaTOYHO AaHHBIX. [T03TOMY MOXXHO NPOH3BECTH NpEABApH-
TENBHBIH aHAIM3, Mpeanonaras, Y70 OHW OTHOCATCS K KAKOMY-TO OJIHO-
MY KaJIcHIapHOMY IIEPHORY M MOCTOSHHBI.

Pynkuusa F, onpeaenennas dopmysoii (9.1), npu 3TUX YCIOBHAX
ABJIAETCA NPOM3BEAEHHEM HE3aBUCHMBIX Cly4yaHHbIX dyuxuui. Cornac-
HO TE€OpeMaM TEOPHH BEPOSTHOCTEH, MaTeMaTHYECKOe OXMAAHHUE Mip U
CpeliHee KBaJpaTHYHOE OTKJIOHEHHE SF ONPEACNAIOTCS paBeHCTBaMH

Mmeg = mf mg; SF= SfSp. (92)

B teopuu onn60ox H3MepEeHHH MOKa3aHO, YTO AJIA IUHPOKOTO Kjacca
CUMMETPHYHBIX (QYHKUMH pacnpeieneHHss BEPOATHOCTEH BENUUMHBI
m, * 1,65, sBngorcs rpaHuuamu 90% HOBEpUTENBLHOrO MHTEpBasa
OLEHKH 3HAYeHHS CRY4YalHOH BeIM4MHBI X. DTO O3HAa4yaeT, 4To, Nnpa-
BUITbHO BbIOpAB XapaKTEPUCTHKY NOTeph F; OT NMPUPOAHBIX KaTacTpod,
MOXHO OLCHHTb €€ 3HaYeHHe B 3aJlaHHOM paioHe W A 3alaHHOTrO
KaJieHAapHoro nepuoaa ¢ obecneyennocToio 10% o popmyne

mgng — 1,655 < F; < mmg + 1,6555p. (9.3)
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OueHKH BXOAALWMX B 3TY (OPMYJIy BEJIHYHH MOMXHO KOHKDETH3H-
pOBaTh, TOJBLKO PACCMOTPCB BOIPOC O BO3MOXHBIX 3aKOHAX pacnpeae-
neHus BeposTHOCTEH GpyHKUHH f; 1 B

9.3. Yuem gepoamuocmusix xapakmepucmux OAI1
8 uUHOEKCe NPUBEOEHILIX NOMEPD

MatemaTHueckoe OxMpaHue mp CiiyqaidHoH Qynkumu f3; 3a BbI-
OpaHHbIA KaneHAapHbIA 11€PUOA ABNAETCS BCPOSTHOCTHIO KatacTpod 3a
3TOT nepuoi, T.e. puckoM. Popmyna (9.2) nokasbisaet, 410 HHPOpPMA-
LM O 3Ha4YEHHH PHCKA COBEPLIEHHO HeoOXoaMMa A onpeneneHus no-
Tepb OT KaTacTpod M CTUXHHHbIX OeICTBHIA.

Y0610 HCNONb30BaTh B KAYCCTBE f; 110Ka3aTes b MPUBEAEHHBIX MO-
Tepb 1S On ABiNfeTCs CyMMOH HECKOJBKMX CAYYaiHBIX BEJHYHMH, 110
OMpPEACNICHHUIO MOXCT ObITh PasHbIM MO 3HAKY W 1IPH IIPaBMIBHOM MOA-
6ope CAMHHLB! H3MEPEHHS NOTEPh MOXKCT HMETb BIOJHE CHMMCETPHYHOC
pacnpeneseHHe BEPOATHOCTCH 3HA4YCHHUH 110 NOTEPAM, YTO AaeT BO3-
MOXHOCTb XapaKTCPH30BaTh MOrPELIHOCTb OLEHKU 11apaMeTpoB C TO-
Mmoo opmysibl (9.3). T1pentionoxus, 4To B paCHOPSKCHHU HCCIEHO-
BaTENs UMCIOTCS jJaHHble 00 11 KatacTpodax, MOKHO NO HHM HOJYHHTb
cpeanee apH(pMETHYECKOE 3HAUEHHE HHAEKCA MOTEHLMAIbHBIX MOTepsh 1S
B YCJOBMSIX KarTacTpod, 1IPOBOAs cyMmupoBanue B dopmynax (4.3)-
(4.5). Ot cpenHero apH(pMETHYECKOro JIerko nepeiir Kk HeCMelleHHO#H
OLICHKE MaTEMaTHUYCCKOrO OXHIaHHUA ITOFO UHJIEKCA My, 1o hopmyie

my =1+ V) LIS, = nf(n + D[Sy + V/n Z]g(S/S(,) + 1/n Zlg(r/:ro) +
+0,24(1/n Jb - 5.9)] = mysy + nl/(n + 1) 12(8/S0) + n/(n + 1) lg(Thty) +
+ 0,24(my;, — 5,9). 9.4)

O6osnauenus S = ([18)"", 7= ([Tr)"" cnyxatr jns unenTudukaumun
CPENHUX TEOMCTPHYECKHUX 3HAYCHWH TUIOLMAJH, OXBAYCHHOH KaTacTpo-
damu, 1 ux nponoipkuTeabHocTH. CyMMHMPOBaHHE (3HAK X) H yMHOXC-
Hue (31ak [1) Beaercs 10 Bcem n karacrpodam.

UnTepecHa crpykTypa npaBoit yacTu GOpMYNbl MaTEMaTHYECKOro
OXHIAlUA NOTEPb OT KaTacTpod m;,. IlepBoc cnaraeMoe B Hel (mysp) HE
3aBMCUT OT XapakTEePHCTHK KaTacTpod M ONpeAcsseTcs TONbKo ocoben-
HOCTAMH pahoHa. Ero moxuo na3sath reorpaduueckum uHaekcom. Oc-
TaJlbHBIE CAAracMble 3aBUCAT OT CBONCTB caMMX KaTacTpod (nnouiaju,
MPOAQIKUTEILHOCTH, Oabl Pa3pyIUTCIBLHON cuibl). X MOXHO Ha-
3BaTh FEOMUIMYCCKUMU HulekcaMu. MIMEHHO 1codu3nyeckuii unmekc

117



SBJETCA BEJIMYMHOM, KOTOpYHO CJIEAyeT NpPOrHO3UpOBaTh Ha OCHOBE
CrelHAIbHBIX METOAHMK, pasHbIX ANsf pasfiIMYHbIX BHAOB kaTacTpod. B
3TOM Jerko ybeauthbes, ecnd, npeHedbperas ONM3KMM K CUMHMLE MHO-
xutenem n/(n + 1), HaiiTu pa3sHOCTb OJS MEXAY BO3MOMHBIM 3HAYCHHEM
IS uWHOeKca TNPHBEANEHHBIX 1OTEPb AN KOHKPETHOH KaTacTpodbl M
CpEOHHM 3HAaYeHHEM My, OTa Pa3sHOCTb MOXET ObIThb BBIYHMCIIEHA MO

bopmyne 8IS = 1g(S/S) + 1g(v/T) + 0,24 (Jb — my). (9.5)

W3 Hee cneayer, YTO 3HAYMMOCTh OXHIaeMOil KatacTpo(ds! olpese-
JISIETCA TEM, BO CKOJIBKO pa3 OHa OOIIMpHEH MO IJIOMAaAH U NMPOAOIKH-
TENbHEE TO ANMTEILHOCTH, YEM CPEIHHE FeOMETPHUECKHE COOTBETCT-
BYHOWHX BennunH. [TOHATHO TakKe, YTO YBEAMYEHHE MIIOWIAAU KaTact-
pogdb! MM €€ ANUTENLHOCTH B [IBa Pa3a MPUBOAMT K U3MEHEHHIO MHICK-
ca NMpUBEACHHBIX moTepk npumepHo Ha 0,3. K Takomy ke H3MEHEHHIO
MHAEKCa MPUBOAMUT pocT Ha 1,25 Ganna paspywMrTensHo# cunsl. B cnny
ONpeAeICHUs] HHAEKCA MPHUBEJEHHBIX N0TEPb, TAKOE YBEIHYCHHE BEAET
K YABOGHHIO 3HAYEHHS APUBEACHHBIX NTOTEPD S.

9.4. [Ipumenenue pucka 0aa AHANU3A CMPAMEUTl YHPAGTCHUA

HHdopmauns 0 BEPOATHOCTH BO3HUKHOBEHMs ONACHOH CHUTYaUHH
SBNSETCA Ba)kKHeHIUeH COCTaBifAlOIIEH AN YNPaBaeHHs PHCKOM. OTO
HamnpasjieHle MeHeKMenTa chopMupoBanocs 3a nocneanune 20-30 net
u npeacrapnseT coboii npouecc HACHTH(PHUKALIMK ONIACHOCTH U €€ OLEH-
KM, a Takxe oTbopa M peanu3alM¥ COBOKYNHOCTH ICHCTBMH, Hampas-
JIEHHbIX Ha CHWKEHHE PUCKA NMPHYMHEHHA BPeaa 3A0POBLIO YEIOBEKA H
COCTOSHHIO OKpYyxatoweii cpensl. Kak ykaszano B pabote [19], ynpasne-
HHE PHCKOM B MOCIEIHME TOMAbl [TPOM3BOAMTCS No cxeme KoMuccuu no
olieHKe Y ynpasieHuro puckamu Konrpecca CIIA. DTta cxema BKIIOYAET
I1eCTh MOCJIeAOBATENbHBIX 1LAr0B:

|. BrisBnenue npobseMbl U €€ pacCMOTPEHUE B KOHTEKCTE KOH-
KPETHOH CUTYyaLHH.

2. AHanu3s pucka, CBA3aHHOTO € CYILECTBOBaHHEM NAHHOH Npobnemsbl.

3. TwaTenrHOE H3y4eHME BO3MOXKHBIX NOJXOJOB K PELUEHHIO NPO-
6neMbl ¥ CHIDKEHHIO CTENEHH CYLIECTBYIOLIEH OMaCcHOCTH.

4. IlpuusTe pellicHus O peain3aliMy TOH UM UHON anbTepHATUBDI.

5. Peanu3auus npUHATOIO PELUEHUS.

6. OueHka Noay4YeHHbIX pe3yNbTaToB.
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HudopMauusi 0 BEpOITHOCTH BOZHHUKHOBEHMS TNPHUPOLHONW KAaTacT-
podsl (cTuxuitHOrO 6enCTBHA) U 006 ee BO3MOXKHBIX MacwiTabax ABSETCS
LEeNbI0 reohU3HYECKOM au3acTonorui. 3ta HHhOpMaLUs 10KHA ObITh
OCHOBOH 115 paboThl pHCK-MEHEIXKEPOB HAa BCEX HTanax ynpasicHMs
puckom. OnHako Huxe BHUMaliKe OyzeT yneneHo obecneyeH o YeTBep-
TOrO wara — BbIOOpY BO3MOXHbBIX aJIbTEPHATHB.

OueHKy MaTeMaTHYCCKOTO OXKUAAHHUS BEIMYHHbBI NOTEPDL OT KATaCT-
pod mys 3a BEIOpaHHbBIA KANEHOAPHBIA MEPHOL MOXHO MOJYYHTh Ha OC-
HoBauuH [18]:

mys = mymy, = [1 = (1 = WN] [myso + nf(n + 1) 12(5/So) +
+n/(n + 1) 1g(T/g) + 0,24(mJb - 5,9)]. 9.6)

ITepBBiii MHOXHUTENB B NPABOM YaCTH 3TOH GOPMYJIbl MPEACTABIAET
coboif pucK kaTacTpod 3a paccMaTpUBaeMblil KajJeHIapHBIA NEPHON.
Kak yxe yxa3aHo, 310 o4yeHb MasieHbkas BeauuuHa. [loatomy naxe mpu
GONBWIMX MOTEPAX OT OAMHOYHBIX KaTacTpod CPCAHHE MO KaleHJapHO-
MYy NIPOMEXYTKY BPEMEHH IIOTEPH OT KaTacTpod NMpOMOpUHOHATIbHBI X
BEPOSTHOCTH M MOI'YT ObITh 3aMETHBIMH TOJIbKO TOFAa, KOTAa BENHYHHA
B 1/mp pa3 npeBOCXOAMT CpEdHHE 3HaYeHMUSA. DTO BO3MOXHO, €CIH s
TaKoM KaTacTpodbl HHIACKC NPUBCAEHHBIX OTepb /S OyLCT Ha BENHYHHY
—lgmg 6onbue cpennero. Ecnyu npunsrs, uto mp = 0,01 (vanpumep, oaxa
katactpoda 3a 100 Jer), To 1A BLINOIHEHUS ITOTO YCJIOBHA 3HAUEHHE
8IS noymxHO mocThub ABYX. B Tabn. 11 npuseneHs! Takue coyeTaHus na-
paMeTpoB KaTacTpo(dbl, KOTOPbIE CTIIOCOOCTBYIOT 3TOMY, T.C. IPHBOIAT K
TOMY, YTO Aaxe oAHa kartacTpoda Takoro macuiraba 3a 100 ner gomxna
paccMaTpuBaTbCs Kak BaxHOE reousnueckoe coObITHE.

Tabauya 11

HeoGxoaumble coveTaHis 3Ha4eHHI a5 TOro, 4robbl HHAEKC KaTacTpod
yBeJaHuHiICca B 2 pasa

Heobxoanmbie namMenenus
BapbHpycmble BenHunbl
Gamn JUTMTCITHOCTD TUIoLaab
Hcxoausie 3nayeHus
nnousans 4,7 5.5 3,6 20
UTHTEIBLHOCTL 4.7 5 2 36
6an 1,0 55 89 10,7

Ecnu B paccMaTpuBacMOM peroHe NPOUCXOAHT MHOXKECTBO OJHO-
POIHbBIX 110 NOTEPAM KAaTacTpOd, TO ANS BLIACHEHHMS IPaHHLL, TPH BbIXO-
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Zie 33 KOTOpbl€ CPEIHHE NMOTEPH OKa3bIBAIOTCA McOQH3UYECKH 3HAUMMBI-
MH, CJIeAYEeT NIPUHATL BO BHUMaHHE YKOHOMHUCCKHI noTeHuMan paiona.
Ero MOXXHO 0XapakTepH30BaTb BENHUYMHOH JOMYCTHMO# ITOTPEIIHOCTH
npu pacyete 610pkeTa 3Toro pervona. O6o3HauuB BeaHyHHy Ol0/KeTa
yepes BV u yuuTbIBas, YTO NpH CpaBHEHHUU OIOJKETOB MYyONMKYIOT OT-
HOCHTENIbHBIE JaHHbBIC C TOUHOCTBIO 10 ACCATHIX JOJEH MIPOLIEHTA, MOX-
HO u3 GopMyisl (9.6) NOAYYHUTH BEPXHIOW TPAHHLLY Mg, 3HAYCHHA HeE-
3HAYUTENbHBIX CPERHHUX NOTEPb NPH KaTacTpodax — ms:

Mism = I 99'0_1 BV > m,. ' (97)
Mg

IMpu nonb3oBauuu 370 PopMynoit oyeHb BaxxHo obpawaTh BHUMa-
HME Ha pasMEpPHOCTH MHOxMTene#. BenuuuHa OromkeTa OTHOCHTCA
06bIYHO K FONY M MOITOMY MMCET Pa3MEPHOCTb MJIH.A0J./rol. 3HayeHHE
norpewxocty (0,001) 6e3pa3zmMepHO. DTO 3HAYMT, YTO PUCK Mg JOJIXKCH
umeTh pasmepHocTs (1/ron). Hanpumep, no ¢dopmysie (9.7) nonyctumsie
NOTEPH NPU KaTacTpodax, NPOMCXOAALIMX HC Halie OJHOrO pa3a B NATb
ner (mg = 1/5), ne npessiwaroT 0,5% BesnunHb BV rogosoro 6ionxera
pervoHa. A ans katacTpod), BOIMOXKHBIX pa3 B CTO JIET, AOMYCTHMBI H
notepy 10% BeaHUUHBI rof0BOro G10MKeTa peruoHa.

Ecnu BO3MOXHBIE NOTEPH NPEBHILAIOT BEIHUMHBI MOIPELIHOCTH
pac4eToB OlOIDKETa, TO AJNA NMPUHATHA DPEIUEHHs O Lenecoo6pasHOCTH
ApOBENCHHS 3aWHTHBIX MEPONPHATHI MOXXHO BOCNOJIb30BATHCA METO-
JlaMH TEOPHH MID M CTaTUCTHYECKHUX peuleHHH. ITockoabKy BO3MOXKHO
TONbKO ABa Hcxoxa (karacTpoda NMpOHM3OHIET MIIM HET); AT aHajuu3a
CHUTYalLlMH NONE3HBI PE3YAbTAThl, MOJYUYEHHBIE JUI HIP ABYX NapTHCPOB
H noapo6bHo usyuenusie B pabore [18].

JlIns nonyuyerus pe3yabTaTOB MEHEIKEP JOMKEH pacnosaraTh pe-
3yNbTaTaMH NPEABAPUTENLHOTO aHANK3a CHTYAaUMH, NPEACTABICHHBIMH
B BHIe aAByx MaTtpuu. OJHa U3 HUX — MaTpHLa NOTEPh OT KaTtacTpodsl S,
a gpyrast — MaTtpuua P YCIIOBHbIX BEPOSATHOCTEH Pa3NUYHbIX COYETaHHH
nporHosa katacrpods! 1 dakra karactpodbi. OHM nokasausl B Tabm. 12.
B Hee BBeneHb! M BcnoMorarebHble 0003Ha4eH s, YToOb y100HO ObLI0
NOb30BaThCs BBHIKJIAAKaMHU, poaenaHysiMu B pabore [18].
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Tabauya 12
O6u11# BHA MAaTPHIL NOTEPb B MATPHIIbI YCJIOBHbBIX BEPOATHOCTENR
BO3MOKHBIX COYETAHMI OKHARHHSA H OCYLUECTBJIEHHS KaTacTpodnl

Marpuua Marpiua Martpuua K- HaumenoBanne BO3MOXHBIX
Daxmi- . YCSIOBHBIX Mmatu- o
.. | noreps. Pewe- prcka cornac- COETARNH OXKUAAHNS
YECKHH noteps. [lore- vec-
HHS O 3aLUHT- HO NPOrKO3Y -~ | v ocymecranenus karacr-
mexon | 7 Mepax pH npH pasiibix| o | o .
NpPOrHo3ax pod pHCcK po
He
punn i He
s, | 2 | R, [ O | e | O | e
poda | (D1) ) | @) AOCh|  Mbt : )
(D2) (1)) n2) aIm (In2) yeckas
Onpas
nancs P
npo- T
Riy=| Ry = rio3 | TTpomyck HoCTh
Beuna s . Pusu | pu sz Pw= KaTa-
1] iz Pn P2 Kara- ueny
(‘D)) + + P2 Ptz P 7=Pnu) cT-
pasa | s» bl 2 podui
(Pyy) (Po=
Py)
Bepo-
n.
Jlox- HOCTD
Riy=| Rp= Has Onpaszanca OTCYT-
He 12 2 _ po.| MPOTHOS
6bL10 . Sn Pisu | Pri2si2 P P Px= ]Tpe oTCYTCTBHA CTBHA
+ + p2rtpnfra(Py KaTa-
(@) Karactpodnt
pPzsu | P2 = (Pr) cTpo-
P 2 st
(Pxn=
1- m)
Bepos
min{R m Beposr-
npo- Moa-
. (12,0, HOCTL Npo-
R = Raaz = min{R )= ™% | iosaor- | M
)l = | N2 = = . — -. -
Wtoru | piosii+| piosiz+ M., Ro. Po=|pa=| | 1} rare- cyrersun | P
= Putpa|Pitpy CTpo- na
P21 | PoS22 npn karacTpogbt
Ry . Q! coObl-
Pu> _{ U-Pp= .
P2 (P 0= 1-P) ™H
Pey) »
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CaMble MPOCTbIE OUEHKH MOXXHO TMONYYHTb, CPABHHB JBE CTpaTe-
I'MH, OCHOBaHHbIE HAa MCNOJL30BAHMH CTaTUCTHYECKHUX AAHHBLIX O BEpO-
ATHOCTAX KaTtacTpod. B TabiMue norepu npy NpUMEHEHUH ITHX cTpaTe-
ruii 0603Ha4eHb! KaK Ry, W Ry Ryn — MOTEPH NPH NMOCTOSHHOM HC-
NOJIb30BAHUS 3aLIUTHBIX MEPONPUATHH, Ry,; — NOTEpH IPH UTHOPHPOBA-
HUM KaTacTpodbl, T.€. MpU NMONHOM MnpereOpexkenuu sauwmron. Jlerko
JIOKa3aTh, NONL3YACh TabIHUEH, CleAYIOLHe COOTHOLIEHUS A CpaBHe-
HHA noTepb L u 3arpar z:

Ra/L =Py k+ (1= Pu)(1 - K)Z/L. 9.8)
Reo/L = Py 9.9)
Rop/L = (Piy = P1i) + Pop [(Pup — Pua) + Prik]. (9-10)

Ananus cayuas R, < Ry;; nokasbiBaeT, 4to i 3ddexTuHOro
HCTIONB30BaHUA CTPAaTErMM IMOCTOSHHOM 3aluuThl 3aTpaThl Ha Hee Z
JOJDKHBI YAOBNETBOPSTE HEPABEHCTBY

Z< Po/(1 = P)(1 —k)L. 9.11)

Y4uThIBasg MaOCTh Py,, CIEIYET NPHU3HATH, YTO 3TO OYEHb CHIIbHOE
orpannueHue. Kpusbie 6e3paznuuus 0jis 3THX CTpaTerdi mokasaHbl Ha
puc. 7.

Nunw ZIL npu pasencTse NOTEPs 8 060MX BAPUAHTOB CTPATENUIA, OPUEHTUPOBAHHLIX HA KIMMATUUECKUE AAHHbIE
< 1.0- . e e e e . .
<

0.8- .- o e i — e  ve

0.6 -— ceeem o e i e T Ll

Ocmamovnasn dons yuepba
\

0.0¢ - _J,Y.‘ I & . LT e el
-4.00 -3.50 -3.00 2.50 -2.00 -1.50 -1.00

Bsposamrocme kamacmpogs! ( Ln (Pxn ) )

Puc. 7. 'padux none3HocTH OLEHOK pUcKa KaTacTpod
Ha OCHOBE KJIMMAaTHYECKHX AAHHBIX

Cpasnenue pasencts (9.9) u (9.10) no3sosseT yBUAETD, YTO BCETAA
Rup < Ryyy, T.€. HCMONB30BaTh MPOrHO3 BCErAAa BHIFOZIHEE, YEM NPOCTO
3aKpbIBATh I71a3a Ha BO3MOXXHOCTH KaTacTpodbl. CpaBHEHHE PaBEHCTB

122



(9.8) u (9.10) no3ponser NMOJAY4YHUThH YCIOBHE, NPH KOTOPOM HCHONIL30-
BaTh MPOrHO3 CTAHOBMTCS BBIFOAHCE JIaXe B TEX CIIy4asx, KOrjaa 3aTpaThl
Ha 3alMTY Majbl ¥ MOXHO 3alMuaThcs Bcerda. C y4yeToM TOro, 4ro
Py, < Py, << | 1 BBOAA obo3nayenus Y = P,/Py, X = (P — Py))IP)) =
=P,/P}\, 5TO HEPaBEHCTBO MOXXHO ITPUBECTH K BU1Y

0<Y<(-k+X)2+[(1-k+X)4+1)"-1. (9.12)

MonyueHHoe HepaBeHCTBO mNpeiacTaBnseT coboit TpeboBaHue K
CBOHCTBaM MCTOHa nporHo3a. OHO MOKa3sbiBaeT, YTO NPOrHo3 Oyner
MPUIOAHBIM /ST MCIOJB30BaHHs, TOJNLKO, CCIIM BCPOATHOCTh JIOMKHBIX
TpeBor OyNET CBA3aHa C BEPOSATHOCTHIO MPONYCKA LUEIH X BEPOATHOCTHIO
MpOrHo3a Karacrpodbl yCJIOBHECM, 3aBHCALLMM OT Ko3(dHuuHeHTa Hedd-
(peKTHBHOCTH 3alUMThl. BaxxHo, 4TO OHO MOXET OBbITH BBITOJHEHO TOJb-
KO ecnu ¥ X, H Y MCHbLIE €AHHMUbI, T.C. YHCJIO JIOXKHBIX TPEBOT ¥ YHCIIO
NPONYCKOB LECiIM 0043aTENbHO [HOJIAKHbLI OLITH MEHbLIC YMCNA NPABUIIb-
HbIX NMPOIHO30B KaracTpodbl. i peikuX SABNEHUH 310 Cepbe3HOE Tpe-
foBanne K METOAMKE I1POTHO3SHPOBAHHS.

Ha puc. 8 npuBcaens! npeaesblbie 3HaueHus Y(X. k), Mpy KOTOpBIX
HepasencTsa (9.12) obpaiuarorcs B pasencTBa. [Tonp3oBaTbes MM APOCTO.
YroObl HalTH, KaKyl0 JOJI0 OT OOUIEro KONMYECTBA NAHHBIX IIPOrHO30B
KaracTpod) MOTYT COCTaBIIATH JIOXKHbIS TPEBOTH, CIICAYET: a) 3a[aTh OCTa-
TOYHYIO 40110 yluepba k, KOTOpbli HE NpCIOTBPALLAeTCs JaKe NpU NpH-
MEHEHHH 3alUMTHBIX MEPOTIPUATHI (Harpumep, k = 0,3), 6) 3aaaTh, Kakyro
JOMI0 OT NPABUINBHBIX TIPOTHO30B COCTaBJSIOT NPOIYCKH Uenu (HarmpH-
Mmep, X = 0,5). Toraa, cornacHo (9.12), noxHsie TPEBOrH MOI'YT COCTaB-
asth He 6ostee 60% o7 0OLIEro KonHYecTBa JaHHbIX MPOTHO30B.

JLi1s MCTEOPOIOTHYECKON NPaKTHKKM YA00HEE NPOAEMOHCTPHPOBATD
BHI MaTpHIIbl CONPsHKEHHOCTH ¢ y4ueTom orpaHindenus (9.12). Oua npu-
BeaeHa B 1abn. 13. ns Toro yroObl caesnarh aHanu3 3Toi tabiauubl Oo-
J1ee NPHBLIYHBIM U1t METEOPONOIOB, CNEAYET BRECTH BMECTO BEJIUUMHBI
X, npeacrasnaouicii coboit OTHOLWIEHHE BEPOATHOCTH MPONYCKa LIEJIH K
BEPOATHOCTH TOYHOI'O NPOTHO3a KatacTpo(dbl, ONpaBABIBAEMOCTh NPO-
rHo3a h = P},/Py,. 3TH BeTHYHHbI CBSA3aHbl COOTHOWEHHEM X = (1 ~ h)/h.

Pacemotpum cnenyrowmii npumep. B cpesnnem 3a roa (365 nueit)
npoucxoaut 10 karactpod (py, = 0,027). JI106as U3 HUX MOXET HAHECTH
yuwep6 L, pasusiii 1 000 000 aon. 3aTpaTh! Ha BO3MOXKHbBIE 3alLMTHbBIE
MEPOIPHSATHA COCTaBAAOT 5% ot ymepba (Z/L = 0,05). B cnyuae csoe-
BPCMEHHOIO TIPUHATHS 3aUIMTHRIX Mep, yuepd oT karacTpodbl
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coctaBHT 30% oT Bo3moxHoro (k = 0,3). Menemxep MOXeT UCNOJB30-
BaTh Pe3yJNbTATHl MPOrHo3a (aKra KaTacTpOdel, HMEIOILETO ONpaBbl-
BaeMocTh 75% (h = 0,75, X = 0,33). DT0 3HA4YUT, YTO BEPOATHOCTb NpPO-
nycka xatacTpodbl cocTaBiseT 25% OT 3Ha4€HHA py,. [Ipu Takux k u X
BEPOATHOCTDb JIOXHBIX TpeBor No ¢opmyiie (9.12) He momkHa NpeBkl-
waTth 64% OT BEpOATHOCTH TOYHOTO MPOTHO3a.

[onyctimble 3HaUEHUR OTHOWEHWUA YUCNa NOXHGIX 'rpeaor K \m:ny ﬂpan‘leblx NPOrHo308 KaTacTpod (Y)

0.80 - --r=m-: o=
-

0304 -/ -

£oNA NpegoTspatLeHHBIX noTeps (K)

010k e
PN
0.0077- - 7 A O A k;/,‘ ek
0.00 0.10 O 20 0.30 0.40 0 50 0 60 0.70 0.80 0.90

OTHOWEHUE YNCNA NPONYCKOB K YKCAY YCNEelwHbIX NPOHO30B KaTacTpodbi (X)

Puc. 8. I'paduk ana pacueTa npeAeabHO AOMYCTHMOIO YHCA JIOXKHBIX
TpeBOr B 061LEM KOITHYECTBE MPOrHO30B KaTacTpod

AHaM3 CUTyauuu ClieayeT HayaTh ¢ BbISCHEHHS MOTEph NpH yyeTe
TOJIBKO CTaTHCTHKM KaTtactpod. Ecnu exendHeBHo npenebperats BO3-
MOXXHOCTBIO KaTacTpodsl, To Mo ¢dopmyne (9.9) 3za 365 mHelt MOxHO
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NOHECTH MOTEPH B pasMepe (R,2) 9 855 000 non. [TocTOAHHO NPUMEHSATH
3alUTHbIE MEPBI HE PEKOMEHAYETCS, TaK KaK 3HaYeHUE Z [Vl PaBEHCTBA
NOTEPH NIpH CTpaTerusx Ry, u Ry, no dopmyne (9.11) cocraut 19 400
non. Ecny nOCTOAHHO 3allMILAThCA, TO MOXHO NOHECTH NOTCPH B pas-
mepe (Rin) 15 400 000 non. IMNpumep pacuetoB, NPUBENEHHBIA B Tab.
13, MoKa3bIBacT, YTO HCMOJIb30BaHHE KIMMATHYECKHX JAHHBIX B 3TOM
ciiyyae 0ecrnosie3HO, a HCMONb30BaHHE NPOrHO30B NMPHBOAMUT K NPENOT-

BpalleHHIO NoTephb B pasmepe 3 577 040 non.
Tabauya 13
Pe3lebTaT pacuera MaTPpHU CONPAXKEHHOCTH H NOJHBIX NOTEPL
1IpH OPHEHTAIUH MeHeaKepa Ha pexomeuuaunu nporuo3sa

Xapakrepu- Xapakrepucrika da3 npornosa
CTHMKa Ha/IU- O61uee peuicHne Mpumep
uMs KaTacT-
podul (P) u 11 ~ nporso- 12 - He npo- 111 - nporso- I12 - ne npo-
JeiicTBui 3UPYCTCH KaTa- THO3HpYCTCA 3upyercs Kara- THO3UpYeTcs
MEHEIDKCpa c1poda karactpoda ctpoda karactpoda
D)
&1 - karacr- ; 0,020 (7,4 nua 0,007 (2,5 ans
W ( 1- h)pm
poda Gruta 13 365) 3 365)
D2 - xaracT-
0,016 (5,8 ms 0,957 (3494
p%d:::c Yhpa, I=pull + Yh) w3 365) 11 113 365)
BeposTiiocts
IIpOrHO3a (1 + Dhpea 1-(1+ Vhp, 0’03::’3( ;(3)’52) Anst (1)1‘32‘:4;335; 5?
dasbi
D1 - npuisro (1 = Ip kL +
peuicHHE O (kL + YZ)hp,, +(1 ~pa— 6868 mon. 49 881 non.
3aLMTE -hYp)Z
D2 — npunsro
pelucHHUE He hp,,L hp YL 20 250 non. 15 876 aon.
3ALMLLATBCS
Munumam-
Hble cpenHue
epR ey | KL+ Y2)hpi hpyYL 6868 z0m. 15 876 zon.
HHH MpOrHOo3a
no ¢asam

125



SAK/THONMEHME

CoBpeMeHHOe COCTOSIHUC 00LIECTBa CHO AEMOHCTPHPYET HCOBX0-
JUMOCTH HAYYHTHCSA UTh B YCJIOBHUSAX NOCTOSHHOIO PUCKA BO3HHKHOBE-
HHS ONACHBIX MPUPOAHLIX ABACHUHA. EAMHCTBCHHOH BO3MOXHOCTBIO SIB-
NSETCA YNpaBielie ¢ y4eToM TakoH omacHocTH. Ho, ang TOoro uyroGml
YIpaBiasTh, HCOOXOLUMO H3y4yaThb NMPHPOAHBIE ABJICHHA C TOUYKH 3pEHHSA
UX NOTEHUHMAJILHON OMACHOCTH ANl yesioBedecTBa. MIMEHHO B 3TOM, Mno-
BHUINMOMY, COCTOMT OCHOBHas Le€JIb OU3aCTONIOTHH, 3TOFO HOBOTO Ha-
NpaBieHUs B KOMIJIEKCE HAYK O 3emiie.

B 3TOM yye61oM nocoOuy aBTop claena nonbiTky 06pucoBaTh Kpyr
BOTNPOCOB, KOTOPbIE COCTABNAIOT NPCAMCTHYIO obsacTh 3TOH HaykH. Ilpu
3TOM Obl1 YYTEH M ONBIT YTEHHS JICKLMWH, O1aroaaps KOTOPOMY He BBC-
IeHbl NoApoOHbIE OMHCAHMsi OTHAENbLHBIX OMACHLIX SBJIEHHH NPHPOIBLI.
BMmecTo onucanuii Ha JEKUMSX HCIONb3YIOTCS yueOHble TenedHiIbMbl,
CHSITbIE OTCYECTBEHHBLIMH M 3apyOEXHBIMH KHHONOKYMEHTANHCTAMMH.
IMpocMoTp Takoro ¢unbMa JaeT NoJHOEC LPEACTaBIEHHE O XapakTepe
NpPOTEKaHHs NPAKTHYECKH BCCX ONACHBIX SBIEHHWH npupoibl. OCHOBBI-
BasACb HA OMBITC M YYMTLIBAs CPAaBHHUTENBLHO Majblii 00BEM Kypca, He
BKJIIOUECHB! JETAJIM ONHMCAHUsl MPOIHOCTHYECKHX METOJO0B, MCMOJib3yC-
MbIX B MCTEOPOJIOTMH, FTHAPOSIOTHH H OKEaHONIOTHH. DT METOIB! ;10CTa-
TOYHO MOJIHO PaCCMATPHBAIOTCS B COOTBETCTBYIOLIMX Kypcax MO CHEUH-
aNnbHOCTAM.

To, uTo 0ObIYHO OCTaeTCA 3a FpaHHLIAMH CMELHaNbHbBIX KYPCOB, Be-
POSITHO, ¥ COCTaBJIET KPYr BOMPOCOB AH3ACTONOTHH.

Bo-nepBbix, 310 paspaboTka METOAA OLEHKH pa3pyILMTEIbHOH CH-
JIbl Pa3HbIX NPUPOIHBIX KATACTPO® MO JaHHLIM NMAapaMETPOB, XapaKTEPH-
3yIOIMX UX HHTEHCHBHOCTb.

Bo-BTOpBIX, 3TO CHCTEMaTH3allMs OCHOBHBIX reorpad)d4eckux AaH-
HbIX 000 BCEX NPUPOIHBIX KaTacTpodax. Bexp HecMoTps Ha To, 4TO Ka-
XJAas MX HUX HaXOIOMUT CBOE OTPaKCHHE B CPEACTBAX MacCOBOH MHQOP-
MaLiMK, noaobparh CBEAEHHS O TUIOWAIAX, NPOJOIKUTEABHOCTAX H UH-
TEHCHBHOCTAX KaTtactpod 10 OTAENbHBIM PErHOHaM M 110 MHpY OKa3bl-
BA€TCS AETIOM OYEHb TPYAHBIM.

B-TpeTbux, 3T0 noapoOHbli aHANK3 TEX IKCTPEMANILHBIX COCTOSHUI
reocdep, KOTOpble MOPOXKIAIOT CaMble ONACHbIE NPHPOAHbIC ABICHHS, H
BbISIBJIEHHE KAK KOMIJIEKCOB MX NMPHU3HAKOB, TaK W YCJIOBHH HX B3aMMO-
BJIHSHHUS.
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B-ueTBepThIX, AOCTATOYHO HOJIHOE MX CTATUCTHYECKOE OMMHCaHHe. B
HACTOSLIEC BPEMS MMEIOTCA CBEAEHUS TONLKO O CTATHCTHKE OTAENBHBIX
ONAaCHbIX ABJECHHH, TAKUX KaK TOPHAXO, TaldyHbl, 3eMIECTPACEHHUA.

HakoHell, B-nATbIX, IOHAA00STCS CACLMANbHbIE UCCIEJOBAHUS 1A
TOro, 4TOoOBl BHISCHUTH, KaK AOJDKEH BBIMIAAETb IMONE3HbIH MpPOrso3
OMacHBIX NPUPOJHBIX SABJEHMH. SICHO, YTO BPSA JIM YRACTCA TOYHO yKa-
3aTh MECTO, MOMEHT U HHTEHCUBHOCTb KOHKPETHOI'O OMAaCHOTO MPHUPOJ-
Horo sieneHus. Ho Benp maxce MMEIOLIMECS B HACTOsLIEE BPEMS MPOTHO-
3bI ONMACHBIX HABOJHEHHH, O CYTH A€, HE UCTONb3YIOTCS HacCeNeHHEM.
Jlrogu MpoCTO KAYT H HaEIOTCA Ha TO, YTO UX HE TpOHer cTuxus. I'ocy-
JapCTBa TOTOBAT cHacateneil. Bee-Taky kaxercs, YTo Takoe MOJNIOKEHUE
HE OYEHb COINacyercsi ¢ KOHLENUMEH pa3BUTHA BO3MOXKHOCTEH YelnoBe-
4eCcTBa M UTO MPH JOJDKHOM aHaNM3e MOXHO BbIPabOTaTh CTpPATErHio
nporro3uposanus OSI1 u pearupoBaHus Ha HUX C LENIbI0 MUHUMH3ALHUH
oxunaemoro yuepba. Takue HCCIEAOBAHHS TOXE HOJXKHBI ObITH NpoBe-
JlEHbl Ha OCHOBE JaHHbIX reodU3WUeCcKOl TH3acTONOIHH.

TpyAHOCTH H3y4yeHHUs OMAacCHBIX SIBJICHUH TPHPOIbI YCYryonsiorcs
TEM, YTO KaK COOLITUS 3KCTpeMallbHblE, OHH BO3ZHHMKAIOT BCE XK€ PEAKO.
[TosTOoMy HalexHbIe METOJbI NPOTHO3a ITUX ABNEHHH MOXXHO OXHIAThb
TONLKO 1OCJIC HAKOMJIEHHS AOCTATOYHO IIMHHBIX PSIOB MX Habmoae-
Hust. OIHAaKO ¢ TeyeHUeM BPEMEHH HYXHble AaHHble OynyT coOpaHbl.
ITosToMy y aBTOpa HEeT COMHEHHH B TOM, YTO NPOTHO3UPOBaHHE Omac-
HBIX SBJICHHH npupoabl OYAET OCYLIECTBASTLCS B HYXKHOH s obLecTBa
dopme ¥ ¢ HeoOxoauMOH 3a61aroOBpEMEHHOCTDIO.
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NMPUNOXXEHUE

JAHHBIE ¥ PE3YJABTATbI PACYETA TEOTPAGUYECKOH
COCTABJSIIOUIEA HHIEKCA NOTEHUHAJBHBIX IOTEPH

ITno- | Hacene- | BBIIHa Cepr- | Tlnomsocrs
Crpana wams | Hue (toic. | 1 ven. 5 HOCTb | HacesicHus 3Hayenus
() ven) rox I/ | (tbic. -ie.g./ WHIEKCa
TBIC.) 1000 kM)
) 2 3 4 5 6 7
ABCTPAJIMS | 7682300| 18322 20445 7 24 -1,28
ABCTPUS 83849 7986 17443 10 95,2 042
A3EPBAMIDKAH | 86600 | 7789 1772 | 65 89,9 -029
AJIBAHHA 28750 3413 1113 S 118,7 -0,32
AJDKUP 2381740| 28539 3402 6 12 -1,11
AHTI'OJIA 1246700 10069 606 18,1 8.1 -097
AHJIOPPA 450 66 11515 7 146,7 0,33
AHTUI'YA U
BAPEYJIA 442 65 6154 5 147,1 0,02
APTEHTUHA |2778417] 34293 6060 8,6 12,3 -0,83
APMEHHSA 29800 3557 2277 6,7 1194 -0,12
APYBA
(HUIEPJIAHIbY) 193 66 16667 8.3 342 0,88
AOGIAHUCTAH | 652090 | 21252 141 19 326 -0,37
bar g’_‘giK“E 13940 | 256 | 17188 | 58 184 053
BAHTJIALTELLI 144000 | 128094 235 11,4 889.5 0385
BAPBAJ1IOC 450 256 9375 83 5689 0,93
BAXPENH 676 576 12326 33 852,1 0,78
BEJIAPYCH 207600 | 10200 5235 11 49,1 -0,15
BEJIM3 22963 214 2804 5.9 93 -1,26
BEJIbIUSA 30507 10082 18002 10 3305 0,97
BEHWH 112622 | 5522 1213 14 49 0,25
BOJITAPUS 110912} 8775 3840 11,3 79.1 0,01
BOJIMBUA 1098580| 7896 2318 81 72 -1,26
BOTCBAHA 600370 1392 3089 74 23 -1,75
BPA3WINA 8511965 160737 5514 9 189 ~0,64
BPYHEM 5765 292 15068 55 50,7 0,16
BYPKMHA-®ACO | 274200 | 10422 624 18 38 -0,29
BYPYHJIU 27834 6262 591 21 225 0,54




I 2 3 3 5 6 7
BYTAH 47000 | 1781 | 674 | 156 379 2035
BAHYATY | 14763 | 173 | 1156 | 9.1 17 2107

Bh””ﬁgzp”“‘ 244111 | 58295 | 17929 | 107 2388 036
BEHCPYSL | 93030 | 10318 | 5699 | 124 1109 027
BEHECYONA | 912050 | 21005 | 8438 | 46 3 20,75
BLbETHAM | 320566 | 74393 | 1122 | 76 2257 0.14
TABOH 267667 | 1156 | 4844 | 137 43 2113
TAMTH 27750 | 6540 | 856 | 186 | 2357 053
FAMAHA 214970 724 1934 73 34 -1,65
TAMBHS 11300 | 990 | 1010 | 16 87.6 0,04
TAHA 238533 | 17763 | 1272 | 127 75 o0
TBATEMAJIA | 108880 | 10998 | 3001 | 7.33 101 .12
TBUHESL | 245857 | 6549 | 962 | 193 266 04
TBUHES-BHCAY | 36125 | 1124 | 801 | 166 301 04
TEPMAHNS | 356054 | 81337 | 16531 | 108 | 2279 0.82
TUEPATITAP | 65 32 6250 | 88 | 4923. 179
TOHIYPAC | 112088 | 5459 | 1777 | 6 487 20,59
TOHKOHT 1068 | 5542 | 24558 | 6 5189.1 2.05
TPEHALIA 344 | 945 | 2730 | 6 2747 022
TPEHNAHIMS |2175600] 576 | 9000 | 72 0 348
TPELINS 131957 | 10648 | 8800 | 823 807 0,06
TPY3MS 69700 | 5726 | 1048 | 87 822 2025
TAHKSA 43060 | 5199 | 19812 | 1L 120.7 0,61
IKABYTH | 23000 | 421 1188 | 155 183 2064
JOMUHUKA | 751 82 | 24390 | 53 1092 032
TIOMVHVKAH-
CKAS 48734 | 7511 | 3195 | 6.1 1541 0
PECTIYEJIMKA
ETANET | 1001450] 62350 | 2423 | 886 623 2028
3ALP 2345410] 44060 | 427 | 166 138 20,65
3AMEMS | 756614 | 9446 | 836 | 184 125 20,75
SATIALTHAS
ADMUM. 1266000 | 217 | 1843 | 185 | 08 -187
3UMBABBE | 390759 | 11140 | 1562 | 185 285 2035
V3PAIIE | 20770 | 5433 | 12903 | 64 2616 0,57
VHIWS  |3287732| 936546 | 1339 | 10 7849 037
VHAOHE3WS | 1919443| 203584 | 3041 | 8.5 106.1 2003
HOPIAHMS | 89206 | 4101 | 4145 | 4 46 067
MPAK 438317 | 20644 | 533 | 68 371 2063
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1 2 3 4 5 6 7
HWPAH 1648000 64626 | 4797 | 69 392 -0,47
WPIIAHUS 70284 | 3551 14024 | 848 50,5 001
UCNAHIMSA | 102828 | 266 17250 | 6,7 26 -1,32
WCTIAHUA 504748 | 39404 | 13090 | 8.86 78,1 0,19
UTATUS 301230 { 58262 | 17145 [ 98 1934 0,72
MEMEH 527970 | 14728 1589 8 279 -0,72
KABO-BEPLE | 4033 365 986 79 90,5 -025
KA3AXCTAH [2717300| 17377 | 3177 | 79 6.4 -127
KAMBOJDKA | 181040 | 10562 606 16 58,3 -0,16
KAMEPYH 463511 | 13521 1161 11 292 -0,59
KAHATA 9970610| 28435 | 22500 7 29 -1,17
KATAP 11437 533 20075 | 3,59 46,6 -029
KEHUS 528600 | 28817 1149 12 54,5 0,28
KWTTP 9251 736 918 | 7.5 79,6 0,05
KUPTM3US 198500 | 3975 630 7.2 20 -097
KUPUBATH 717 79 7595 | 123 1102 0,33
KUTAM 9560000 1203097 | 2476 | 74 1258 -0,05
KOJIYMBUS [ 1141748 36200 | 4762 5 31,7 071
KOMOPCKUE
O-BA 1862 549 674 11 294,8 0,39
KOHI'O 342000 | 2505 2675 17 73 -091
KOPENCKASI
HAPOJIHO-
JEMOKPATH- | 121200 | 23200 360 7 1914 -0,02
YECKAS -
PECITYBJIMKA
KOCTA-PUKA | 51100 | 3419 4943 3,5 66,9 0,53
KOT-IUBYAP | 322463 | 14791 1386 | 149 459 0,24
KYBA 114524 | 10937 1280 | 65 95,5 -029
KYBEWUT 17818 | 1817 16896 | 272 102 -0,22
JIAOC 236800 | 4837 827 14 204 -0,66
JIATBUA 63700 | 2762 4453 12 434 02
JIECOTO 30355 1992 1305 89 65.6 032
JIMBEPHA 111370 | 3073 748 12 27,6 -06
JIMBAH 10400 | 3695 4276 | 64 355,3 043
JIBUS 1759540 5248 5450 | 79 3 -1.5
JIUTBA 65200 | 3876 3483 | 109 59.4 0,15
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1 2 3 4 5 6 7
JIMXTEHWITENH | 157 30 21000 | 65 191,1 0,6
JIIOKCEMBYPI™ | 2587 378 24339 | 94 146,1 0.7
MABPHKHWH 2040 1127 8252 6.3 5525 0.76
MABPUTAHHUS |1030700{ 2263 1061 | 473 22 -1,08
MAJIATACKAP | 587041 | 13862 765 12,9 23,6 -0,64
MAKEJOHHUS | 25713 | 2159 880 6,7 84 -0,36
MAJIABH 118484 | 11100 658 235 937 022
MAJIAM3MS | 332800 | 20100 | 8299 5,5 60,4 026
MAJIU 1240142 9375 576 19.3 76 097
MAJIbJIMBbI 298 261 1533 7 875,8 0.72
MAJIbTA 316 400 9750 74 12658 124
MAPOKKO 446550 | 29168 | 3000 | 59 653 04
MA”g’_"éIfOB“ 1813 53 14151 | 74 2923 0,71
MEKCHKA 1958200| 93985 1607 46 48 0,72
MUKPOHE3US | 702 122 1639 6.3 173.8 -0,02
MO3AMBHK | 802000 | 18115 585 159 226 -0,58
MOJUIABUS | 33700 | 4489 2651 10 1332 0.12
MOHAKO 19 31 18000 [ 12,1 16315,8 2,75
MOHIOJTIASL | 1566000| 2493 1765 6.8 1.6 -2,02
MbSIHMA 678000 | 46500 890 10 68,6 -027
HAMMBUS 824269 | 1651 3513 86 2 -1.73
HAYPY 21 10 10000 | 5.1 4762 0,66
HEIIAJI 140800 | 17800 200 8,1 126 4 -0.15
HUTEP 1267000| 9280 496 | 208 73 0,96
HUTEPUSA 923768 | 101232 | 1211 12 109,6 0.03
HUNEPJIAHAB! | 41548 | 15452 | 17849 | 84 3719 0.95
HUKAPATYA | 129494 | 4256 1504 6.4 329 -0.75
J&f&ﬁ g |20500 | 3600 | 1sc67 | 8 133 0,56
HOPBEI'MSL | 387000 | 4330 | 22102 10 112 -043
OBBEWHEHHBIE
APABCKUE 83600 | 2500 | 25080 3 29,9 -048
OMUPATDI
OMAH 306000 | 2125 2000 5 6.9 -125
NAKUCTAH | 796095 | 131541 | 1889 12 165,2 0,25
NAJIAY O-BA 458 16 500 6.6 349 -0.78
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I 7] 3 3 3 6 7
MAHAMA | 77082 | 2680 | 4590 | 47 343 07
TIATIYA HOBAA
DIAHOBAR | asas40 | 4204 | 2143 | 10 93 107
TIAPATBAR | 406752 | 5358 | 2874 | 43 132 124
TIEPY 1285215| 24087 | 3056 | 68 187 0,88
NOJBIIA | 312683 | 38620 | 4948 | 10 1235 0.19
TIOPTYTAJIAS | 91985 | 10552 | 10169 | 96 114.7 032
POCCHS 170(7)520 149909 | 4811 | 113 83 091
PYAHJIA 26340 | 8605 | o18 | 18 3267 2034
PYMBIHUA | 237500 | 23400 | 2538 | 11 98,5 002
CAJIbBALIOP | 21041 | 5870 | 1670 | 6 279 0.16
CAH.MAPUHO | 6l 23 | 13083 | 76 377 081
CAH-TOME
oy | 1001 | 140 | 1429 | 87 1399 001
CAVIOBCKAS |-
e 1750000 18729 | 9242 | 55 10,7 098
CBASWIEHI | 17363 | 966 | 3416 | 10 556 02
CEMIIESBCKHE | 7 211 | 67 177.8 0,04
O-BA
CEMETAN | 196200 | 8300 | 1482 | 116 03 2038
CEOT-BAHCENT | oo
A rPERAmL | 358 17 | 2564 | s 3015 0,17
CERT-KWMTC 1
A 2616 | 40 | 5000 | 9 1529 024
CEHT-IOCHS | 617 156 | 3836 | 6 25238 024
CHHTAIIYP | 632 | 2890 | 19723 | 53 | 45728 1.87
CHPHS 136180 | 15451 | 4815 | 6 %3 021
CIIOBAKHSL | 48800 | 5432 | 6038 | 9 113 0.15
CNIOBEHMS | 20251 | 2051 | 7801 | 9 1013 0.7
COENVHEHHBIE
WITATBL  |9363200| 262800 | 25641 | 8 28,1 007
AMEPUKH
COJIOMOHOBBI
DOMOHOBM | agaro | 399 | 2506 | 4 14.1 126
COMAJIM | 637657 | 9300 | 355 | 13 146 2087
CYOAH  |2505813] 30120 | 787 | 117 12 2097
CYPUHAM | 163270 | 400 | 2800 | 6 25 183
CbEPPA-TIEOHE | 72300 | 4753 | 947 | 18 657 003
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] 2 3 4 5 6 7
TAIDKMKHCTAH | 143100 | 6155 1381 6 43 -0,67
TAWIAH] 513115 60271 5893 6 1175 -0,01
TAMBAHb 36180 | 21500 | 11953 | 5.7 5943 0,86
TAH3AHUSA | 945050 | 29700 750 19 314 0,34
TOro 56685 | 4410 748 11 778 0,19
TOHTA 748 100 2000 6.7 1337 -0,09
TPHUH 7]
Togfli\él 5130 | 1271 | 11802 | 68 24738 055
TYBAJTY 26 10 800 9 3846 042
TYHUC 163610 | 8879 4167 5 543 05
TYPKMEHUCTAH] 488100 | 4075 3190 7 83 -1.21
TYPLS 779452 | 63405 | 4810 6 81.3 021
YrAHJA 236860 | 19573 828 24 826 0.18
Y3BEKMCTAH | 447400 | 17926 960 7 40,1 -0.66
YKPAMHA 603700 | 51867 | 3648 12 859 006
YPYTBAM 178000 | 3222 7138 9 18,1 0,6
OUIDKA 18333 772 5570 6 42.1 0,47
OUWIAMTIMHBL | 299765 | 70000 | 2306 7 2335 0,19
OUHJIAHIMA | 338145 | 5085 16087 9 15 045
®PAHIIUA 551000 | 57109 | 18913 9 103.6 044
XOPBATHSA 56538 | 4665 2658 10 82,5 -0.09
LIEHTPAJILHO-
ADPUKAHCKAS | 623000 | 2700 370 10 43 -1,51
PECITYBJIUKA
ALl 1284000| 6400 438 20 5 ~1,14
YEXUS 78865 | 10432 | 7333 11 1323 0,35
YWin 756626 | 14161 6899 54 18,7 0,82
LUBEHLIAPMS | 41288 | 7084 | 20949 9 1716 0,69
LWIBELUS 449964 | 8821 18490 10 19,6 024
LWPU-IAHKA | 65610 | 17860 | 3225 6 2722 024
3KBALOP 283561 | 11000 | 3736 5.5 388 -0,62
3KBATOPH-
AJIbHAS 28050 420 714 14 15 038
'BUHES
IPUTPES 93700 | 3578 503 16 38,2 -0,35
3CTOHUS 45100 | 1625 6400 11 36 0,24
OUOIMNSL | 1221894 55979 363 16 458 -0,.28

136




1 2 3 4 5 6 7
IOFOCNIABUSL | 121730 | 11101 901 7 91,2 031
IOXKHAS KOPES | 98480 | 45552 | 11159 6 462,6 0,75
IOXKHO-
ADPUKAHCKAS | 12258150 45095 | 4302 7 36,8 0,51
PECITYBJIMKA
SAMAHKA 11500 | 2574 1399 56 2238 0,02
SATIOHUS 377765 | 125600 | 20123 7 332,5 0,86
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