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NPEANCIIOBUE

HeoGxoanmocTe pa3paboTkn Pekomengauwnid BO3HUKNE B CBA3WN C
TeM, YTO OueHKa YCTOMYMBOCTW W NPOrHO3 pPa3BUTUA ONON3HEBLIX =
obBanbHbiX CKNOHOB CNOBO OCBEWIEHb! B NUTEpaType. Yxe 13BeCTHbLIO
pacyeTHble MeToAbl YCTOWYMBOCTW ONON3HEBbLIX CKOHOB OCHOBaHbLI
HA CUNLHO YNPOWEeHHbIX CXeMax, He YYUTbIBalOT MHOroobpasuAr dop-
MWPOBAHMA ONon3Hen v 00BanoB, MaMeHeHMe BO BpemMeHW NMPOYHOCT-
HbiX CBOWCTB 30H OcnabneMmA mMaccweoB NOPOA, BNWRHNE @HTPONOTeH-
HbIX BQ3AGACTBUI HA NOPOALI CKNOHOB.

B PexoMeHAauuAx paccMOTpeHbl TeOpeTuvecKue OCHOBbI Y AaHb)
NPYMMEpPbl OUEHOK YCTOMYMBOCTWM NPOrHO3a M3MeHeHUA YCTOWMMBOCTW
ONOMAHEBbLIX — 0OBaNLHLIX CKNOHOB PA3NUMHBIMW MaTEMaTUMECK UMM
MeToAaMin. PekomenpyeMble MeTOoAbl XOpowo paspabotaMbl ¥ anpo-
OuposaHbl Ha NpuMepe MHOrUX MOCTPOEHHbLIX U CTPORLWUXCA obbeK-
TOB B Hawen cTpaHe 1 33 pyGexxom. Pexomeraalnm — pesynetat 20-ner-
HUX UCCNeAOBaNWNA,

Pexomenpauuu paspabotadst MHUWWAUC Toccrporn CCCP (aHa.
reon.-mMuHepan.Hayk H.Jl.WeweHA npu yuactuu gouedta OrY K0.I'. Ba-
naHavHa) .



1. PEFTMOHAJIBHO-FEOJNIOr MMECKUE U

3O0HANBHO-KNIUMATUMECKUE 3AKOHOMEPHOCTU (3AKOHDI),
NMPEAONPEAENAWOIUE SOPMUPOBAHUNE, AKTUBUSAUUIO W
YCTONYUBOCTb ONONIHEBBIX W OBBAjJIbHbIX CKNOHOB

ONONIHEBLIE U OBBAJIbHbLIE CKNTOHb! PEMHbIX
AONNH PABHUHHLIX OBJTACTERN

1.1. YcnosvR dopmuposaHuR ononsHeir n obBanoB Ha pevHbIX
CKIOHAX paBHMHHbIX OOnacTelt NMEIDT CBOW OTNUMUTENbHbLIE OCOGEH-
Hoctu, OHu oOycnosneHbl 3HaAYWTENLHO MeEHbWIe, NO CPaBHEHUIo ¢
npearopHbiMy 06RACTAMY, UHTEHCUBHOCTLIO HOBENWNMX KU coBpemMeH-
HbIX TEKTOHUMECKUX ABMXEHWUNA CTPYKTYPHLIX ONOKOB AaHHbLIX Tep-
DUTOPUIA, BeCbMa HU3KOW MX CENCMUMEeCKOW aKTUBHOCTbIO, NO3ITOMY
BNVAKVEM CEACMUNHOCTH Ha pasBuTHe Onon3Hen un obsBanos Ha aTNX
CKNIOMaxX MOXHO npeHebpeys, Ha ycTtoumeacTb onon3HeBsbIX U 0OBanb-
HbiIX CKNOHOB MOTFyT OKa3biBaTh BRNUAHME TONLKO AaHTPONOreHHbie
aAnHamuuecKue BO3AEUCTBUA TuNa MacCoBbiX B3pbIBOB, pabotbi Me-
XaHU3IMOB W ABMKeHMA THXENOro TpaHcnopra BAONL CKOPOCTHLIX
Maructpanen, CiknoHol peK 1 OBparos cnoXxeHol cnabonutTupuumposaH-
HbINMIM nNopoaamMu. IT0 NpeRonpeAenAeT uxX cnocobHOCTL nNerkKo pasmbi-
BaTbCA MOA BO34EUCTBMEM MNOBEPXHOCTHLIX BOA! Nec4aHble u cynecua-
Hbie Pa3HOCTW NOPOA 4acTo ABNAOTCA CyddO3IMHHO HEYCTOUYMBLIMMW,
a8 rauHucToie — HabyxaloT noA BRURHKMEM BOALI C Pa3BUTUEM TeKyue-
nnacTudeckux Aethopmaunii B MaccuBe, Pas3»mxeHuA npu anHamwvec-
KMX Harpyskax. XapaktepHOir 0co6eHHOCTbIO cocTaBa AUCNEPCHbIX
NOPOA RBMAGTCA HanMyue B8 HUX BKIIOHEHUA USBECTKOBUCTLIX KOH-
Kpeuvin, K pucTannos, Apy3 rurca, nuputa, KoTopble Npu B3auMOAENCT-
B C BOAOW BblllenavnsaloTcA, cnocoGeTtByA obpa3oBaHWoO B Mac-
cuBax yKasaHHbiX nopog 3o+ ocnabnesunn.

1.2. B 6onbuwuvHcTBe cnyvyaeB nNoOBepXxHOCTU CMELLEHUA ONON3HEW
Ha OTMeEYeHHbLIX CKMOHaX NPUYpPOoUYeHs! K CnadbiM FANHUCTBIM NPO-
CNOAM MRArKo-, TeKyvernnacTu4yHoOn KoHcucteHuun, K cyhdPpo3noHHO
HeYCTONYMBLIM  NPOCNOAM necka uiu neccoBbiM 06pa3s’oBaHUAM,
K *UrH1MTU3NpoBaHHbIM npocnoAMm. [lepeuncnerHHbie NoBepPXHOCTY cve-
WeHUR UMeloT ropu3oHTansHoe unamM cnaboHaknoHHoe (B CTOPOMY
CKNOHa) 3aneraHue.

1.3. OnonsHeBble CKNOHbL! pPeYHbIX AONUH PaBHUHHbLIX TEPPUTOPUNA
chopMmuposanuch B OCHOBHOM B CpegHe-, BepxHeueTBepTuuHoe Bpe-
MA. [lnA Hero xapaKTtepHa aKTuBusauvfR authdepeHunnpoBaHHbLIX TEKTO-
HUYeCKuUX nNepemelieHu 3eMHON Kopbl, opMupoBaHue nepeyrnyone-
HWI B A0ONUHAX PEK U1 KpynHble CMewieHUA 6n0KOB ¥ NaKeTos NOPOA
CO CKNOHOB (nNpuyem, ONON3HU W OOBanbl Yalle BCTPEYaldTCA B Mpe-
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aenax noamMbiBaeMbIX nNpasobepexHbiX cknowos). HecmotTpA Ha To,
4TO 33 HOBENLLWA N COBPEMEHHBIA 3TaNn TeKTOHUYeCKOW axKTuevsauuv
noasmKeK 3emMJsit oTmMevyeHHble CKNIOHbI Ha HEKOTOPbIX YvacTKax oT-
CTYNUNY Ha HECKONbKO AECATKOB KWNOMETPOB, OHW BCerga bObinin
KPYTbIMU U BbiICOKUMU. Ype3dbl peK Torga Obinu Ha 6onee HU3KUX
OTMEeTKax no cpaBHeHWIO ¢ CoBpemMeHHbIM Bpe3oM. [103ToMy Ha yuvacT-
Kax, rae nMeny Mecto OnoOnN3HM u o6sanbl, UX HaKonneHuA B8 Bonb-
WKHCTBE Cny4aeB nepeKpbiTel Bonee monoabiMy coBpeMeHHbIMU pey-
HbiMM WA ONON3HeBbIMK OOpaloBaHuAMW. B coBpemMeHHY0 3NOoXY
Ha OTMeueHHbIX Yy4acTiax CKIOHOB Pe3Ko npeobnafaidT NOBTOPHbLIE
CMelleHWA NopoA C 3aXBaTOM APeBHUX OMNOJSI3HEeBbIX HAKONNEHWA,
peXke HabmoaawTCA CMelleHVWA B BepXHUX YacTAX CKJIOHOB B npe-
Aenax KpyTbiX CTEHOK OTPbLIBA APEBHUX ONON3HENA.

ONON3HEBLIE N OBBAJIbHbLIE CKNOKMbI MOPCKMX
NOBEPEXWNN PABHUHHBLIX OBNACTERN

1.4. OcobeHHOCTM chopMUpOBaAHMA ONON3HEBLIX — O0OBaNbHbIX
CKNOHOB MOpCcKKUX nobepexcuii paBHMHHBLIX obnacreit o06yCcnoBneHb
X CTPYKTYPHO-TeKTOHMUYeCKUMU YycnosuAmu. fanHbie o6Gnactu pac-
nonaraloTCA B nNpeAenax POBHbLIX NNATOOOPa3HbiX NPUMOPCKUX HK3-
MeHHOCTeNn, KOTopbie MCNbITbIBaNv B HOBEWLUKA U COBpPEMeHHbIA 3Tan
HepaBHOMEpHbIe BO BpemMeHW ¥ B MPOCTPaHCTBE AudithepeHunpoBaH-
Hbie nepemMelleHNA CTPYKTYPHbIX OGnoxkos. CoBpemMeHHbie CKOPOCTH
onyckaHnnu, Hanpumep 6nokos YepHoMopckoi BRaaUHbY, USMEHRALOT-
croT1,0n0 10 mm/roa. OnyckaHve NPUMOPCKUX YYB8CTKOB NOBEPX-
HOCTWU 3eMAK BbI3biBAET aKTUBU3ALMIO npoueccoB abpasuu, MHTEHCUB-
HOCTb KOTOPbIX Gonblle Ha yyacTkax ¢ 6onblueli CKOPOCTLIO ONyCKa-
HUA.

1.5. beperosaAn n poOHHAR abpa3uf BonHaMK, TEeHEHMEM W NbAOM
(neaoBaR KOppPO3¥A) BbIPAXKAETCA [IOCPEACTBOM pa3MbiBa roOpoa
OeperoBoro CKfoHa, MOPCKOro AHa v rpAs BbigaBnuBanuA, CpeaHmA
CKOpPOCTh AOHHOrO pa3MbiBa B npeaenax, Hanpuvep TeppuTopun
r.Oaeccoi, usmerAaercR ot 0,2 go 4,0 cvm/roa. CkopocTte pasmbia Ge-
pera Ha pas3HbIX y4acTKax, CNOXeHHbIX pasnuuHbLIMKM NO NPOYMHOCTY
nMTONOro-reHeTnyecK My Komnnexkcamm nopoap, kKonedbnercA or 0,5
8o 6,0 m/roa. Ha yyactkax ¢ NOCTOAHHOW MHTEHCUBHON aKTUBU3alvel
COBPEMEHHbLIX ONON3HeBbIX CMeuleHUn CKOpocTh abpasnu 6Gonbuie

unu pasHa 0,8 m/roa; npu neproanvecKk NOBTOPAIOLLMXCA NOABMHKKAX
nopoa Ha cKnoHax oHa B cpeaHem paBHa 0,65 m/roa, a Ha yvyacTkax
CO cnabbiMu coBpeMeHHbIMU CMeLLeHMAMU CKOPOCTL abpasmn He npe-
Boitwaet 0,5 m/roa. YcraHoBneHa oT4eTNUBAA 3MNUpUYECKan 3aBUCK-
MOCTh MEXAY CKOpPOCTbIO CMeLleHWA €O CKAIOHOB ONOn3Hen M CKOopo-
CThiO pa3mbiBa NOPOA B WX A3LIKOBOW 4YaCTU C KOPPEeNnAWWOHHLIM
oTHOoweHuem 0,95.

1.6. AGpa3suA OTHOCUTCA K YUCAY OCHOBHbLIX (haKTOPOB, BbI3bIBaAIO-
WuX (QOopMUpoBaHME HOBLIX U aKTUBU3ALUIO paHee 06pa3OBaBLLMXCR,
HO HaxoARW\MXCA B COCTOAHWUK BpemMeHHOW cTabunusauum, onon3Hen
Ha Mopckux cKksnoHax. [lpoueccst aGpaswvv cnocobeTeyioT obpa3osa-



HUI0 YCTYNOB B HMKHUMX 4acTAX CKNOMOB U, KaK CReACTBue, K nepepac-
NPeAENEeHNI0 HaNPAXKEHUN B NPUNOBEPXHOCTHLIX YacTAX MaccuBOB NO-
poa, 6onblnx rpaaveHTOB HanprXxeHud. Vx BenuuuHbl, Hanpumep,
B nopogax cxknoHos Ogecckoro nobepewutA YepHOro MOpPR MOryT
aocrurath 3HaveHun 10—12 Mila. lNostomy npu NPoYHOCTY FMVHUCTBIX
nopos Ha paspasnusBanuve 4—5 Mlla oOpa3yloTcA 30HbI pa3pyulieHWA
nopoa, nx nNacTuyecKk ve pedopmauun v sbIAaBNVBaHVE.

1.7. 3nauuTténsHoe BNWAHWE Ha YCTOWYMBOCTL ONON3HEBLIX — OOBanb-
HbIX CKNIOHOB OKa3biBaeT AOHHAA abpa3uA. YCTaHOBNEHO, YTO Npw
BbiCOTE BONHLI 0,5 M CMbIBalOTCA NecKy, npyu wtopme cunok 5 6annos
raneunnku.Mpy sonHeHUn ONON3HEBbLIE MPAALI, CNOXKeHHbIE NNOTHLIMMW
FrAvHaMK, WCYEe3alT B Te4YeHue CYTOK, a fipu WwTune — B TeyeHune He-
ckonekux cyrox. B npotune aHa mMopa cnens! rpRA, 0bpasosaswnxch
NPy eAnHOBPEMEHHbIX CMEWEeHVAX NOpoa CO CKNOHOB, YHUYTOXATCA
3a 3—4 wec.

1.8. flumannas abpa3vA oOKa3biBaeT 3HAYUTENbHO MeHbiuee BNAUA-
HUe Ha BopMupOBaHMUE OnoN3Heil-o6Banos U YCTONYMBOCTL CKNOHOB.
OHa pa3BwTa Ha y4acTkax, rae ype3 BOAbl COMpAraeTCA C OTHOCUTENb-
HO BbicoKumu (Gonee 16 M) u kpyTbimu (Gonee 20°) cknoHamwu
AMMaHoB. JTv NPOUECCH] aKTUBUIUPYIOTCA NPU BbICOKUX YPOBHAX
BOAbLI B MaHaX, BbI3bIBAA YCuUeH e CKNOHOBLIX IPOLIECCOB.

1.9. HepasHomepHble Andheped uMpoBaHHbIe HOBeNwwne ¥ coBpemeH-
Hbl@ TEKTOHWYECKME nepemMeleHnA 3eMHON KOpPbl B MNPUMOPCKUX
PaBHMHHLIX OOfIACTAX NPOUCXOAAT NO CEPUAM KPYMHbLIX FAYOUHHbLIX
DA3NOMOB W Pa3pbIBOB8, ITY NepemMelleH N co3gant CTyneH4YaTele 8 nNaa-
He Npothunm CKNOHOB ¥ penbetha ¢ MaKCuManbHbiMi nepenagamin BbICOT
MEXAY OTAenbHbIMK NNAaTOOOpPasHLIMU NOBEPXHOCTAMWU ADEBHUX ne-
HeNNeHOB B Npeaenax pa3rbiX CTPYKTYPHbIX 6nokos okono 40—-50 m,
Mpn npounx pasHbIX YCNOBUMAX MaKCUManbHOe KONNYEeCTBO ONON3HER
1 06BanoB Ha CKIOHAX B[aHHbiX O6GRacTeA BCTPeueHbl Ha y4acTKax ¢
BbICOTON cknoHoB 40 m v Gonee. Ha cknoHax BbicoTon 16~35 m cos-
peMeHHble ONON3HU-06BanNbl Pa3BUTL] B MEHbLUENW CTeneHn.

ONON3HEBDLIE 1 OBBAJIbHLIE CKNOHbI PEYHbLIX
AONKH NPERTOPHBIX OBNACTEN

1.10. Tepputopun npearopHbiX oBnacTen BKNIOHAIOT B CeOA KpaeBble
4aCTU ApPeBHWX NNaTopM ¥ NpearopHsie Nporudsl, BOBNEYEHHbIS
Ha HoBelweM 3Tane B UHTEHCUBHbLIE TEKTOHNHMECKMUE rNbiBoBO-6/10KO-
Bble NepemMeuleHNA CO CKOPOCTbIO, Hanpumep, B Koapax Monpaae-
ckoir CCP go 10 mm/roa. PasHoHanpasneHHbie ABWKEHUR TEKTOHW-
yeCKuX ONOKOB BbI3LIBAOT HA 3TUX TEPPUTOPURX UHTEHCUBHOE pa3-
8UTUE NPOUECCOB8  3IPOo3un, cbOpmmpoaaHue sbicokux {(ao 300 m)}
W AOBOMLHO KpPyThix (B cpeaHem 25—35°) cKNOHOB. AMMNNUTYAbI
MaKcuManbHoIX NOAHATUIA 3TUX Tepputopun coctasnawT 350—400 wm,
onyckaHu — 500 m. Yvactkamu HavGonee cunbHOro NPOABREHUA
onon3HesstiX — OOBanbHbLIX IPOUECCOB ABAAMIOTCA CTPYKTYpPHbie 6no-
K1, uMelouivie B HOBeWILIMIA 3Tan MaKcumMalnbHble CKOPOCTU NOAHATUA.
HaHHbie npouecchl MMeloT Takike Bonbiuoe pacnpocTpaHeHne Ha rpaHu-
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Ue CMEeXHbIX CTPYKTYPHO-TEKTOHUYECKUX ONOKOB, WCMbIThIBAIOWLNX
nubo pasHoHanpasneHHble, NUO0 OoAHOHanpaBJfieHHbIE, HO Pa3HOW CKO-
POCTU, ABUXEHWA,

1.11. OrmeveHHble TeppuUTOPUKN XapaKTepU3YIOTCA BbICOKOW aKTuB-
HOCTLIO ¥ CuUNoW 3emMneTpAceHuW. Tak, Hanpumep, ANA TeppuTopUy
Koap Monaaeckoin CCP oaHo 8—9-6annbHoe 3eMneTpACEHME NPOUCXO-
AWT B cpeaHem oawH pa3 B8 17 net; oaHo 7-6annsHoe — B 12,5 ner,
6-6annbHoe — B 8 net, meHee wectu 6annos — 1—3 pa3a 8 roa. Ynpy-
rve ceMcmuveckne BONHBL)! AeACTBYIOT Ha NOPOAb! CKNOHOB KaK CUNO-
BOW ¢hakTop. OH MOXET BbI3BaTb MAbIBYHHbIE UNU TUKCOTPOMHBLIE
npouecchi B Nopoaax, NpeapacrnofioXeHHbiX K X passuTUO, a TaKiKe
BbITeKaHWe OTMeYeHHbIX NMOPOAR CO CKNOHORB M OTKOCOB. -CelicMnUYHOCTL
NPUBOAUT TaKXe K PEe3KOMY CHUKEHUIO NPOYHOCTY CTPYKTYPHbLIX CBA-
3e¥l 3a CueT yBeNWMEHWR TpewwmHOBaTOCTM Maccuea nopoa. Cynecua-

HO-FMIVMHUCTBLI® WAK MEecHaHO-rNUHYUCTBIC 3NBUANbLHLIE O00Pa3OBAHUA,
nMelowme Ha TepputTopuax paccmarpusaeMbix o6nacren 6onbluoe pas-
BATVE 1 3HauUMTeNLHbIe MowHocTn (a0 25-30 m), obnanaloT ManeimMu
BEeNVYUHEMIW aKYCTMMECKO wecTKocT!, pu 3emneTpAceHUAX Takue
obpaizoBaHMA UMeloT bonblume CKOpPOCTHM KonebaHwAa 4acTuy, AOCTH-
raowux 100 cm/c, wTo MOXKeT BbI3BaTL ONON3HM B AGHHLIX TPYHTaX.

1.12. OcHOBHLIMWU 30HaAMM CMELUEHUA KU OTUNEHEHMA B MacCUBax
nopoa nNpPeAropHbiX o6nacteld ABNAIDTCA KPYNHbIe TEKTOHUYECKMWE
TPeWHbI, 30HLI pACCNaHUEBaHWA U NOBbLIWEHHOW TPewWWHOBaTOCT
Da3PLIBOB, NUTOreHeTUYecKue TpewmHol, OnonsHu u ob6Banbl NPUypo-
YoHbl K NPUCKNOHOBBLIM 30HAM BbIBETPUBAHWA W Pasrpy3Ky HanpaMce-
HUKW, CYMMEpHaA MOWHOCTb KOTOPbIX Ha CKIIOHaxX pevHbIX AONUH
(Koapet Mongasckonn CCP) cpepmevetmepTuMHOro Bpesa aocturaer
B cpeaHem 20 m.,

ONON3HEBDBIE U OBBANBHLIE CKITOHbI PEMHALIX
AONUH FOPHO-CKNAOYATBIX OBNACTERN

1.13. CknokoBbie rpaBUTaLUOHHBLIE NPOUeCcCh! B ropHO-CKNag4aThix
0b6NacTAX NPeACTaBneHbl Yawe B CNOMXHbLIX nepexoaHbiX diopmax, uTo
00ycnosneHo 0OONbLLION KPYTU3SHOW W BBLICOTOW PEYHBLIX CKNOHOB.
[Mpn 3apoxxaeHn 1 NPORBNEHUY OTMEYEeHHbLIX MPOUECCOB NpaKThyec-
KW Bceraa HabniopaeTCA HavyanbHOe CKONbafllee ABWMHKEHWe NOPOA
Ha cknoHax [ , 3aTem ux o6pyweHue, packon v cKaThiBaHMe Ha pas-
nuuHble pacctorHuA L ., B 3asucumocTy 0T BennyuHbl COOTHOLUEHUA
ANUH cKonb3auwiero (ornonsHesoro) w obBanbHOro L  ABWXEHWN Mo-
POA CO CKNOHOB PEKOMENAYETCA BbIACNATL CleAYIOUINEe CKNOHD!:

00BanLHOro cHoca, Koraa otHowtedune 1-100%/(Z7 + L ) < 10%:
BO3SMOMHbIe OOBanbHbLIE HAKOMNEHUA Ha NONOFMX YaCTAX CKNOHOB
NpeACTaBneHbl HEOTCOPTUPOBaHHLIM  MaTepuanoMm. [JlnA CKIOHOS,
BCKPbIBAOWUX MOPOAbl C MPOYHBLIMY KPUCTaNNMU3aUUOHHbIMU CTPYK-
TYPHbIMU CBR3AMI, 3TV HaAKONNEHWA COCTOAT W3 FAbl0 pasnmuHbIX
pasMepoB, nepemMewtaHHbIX co uwebHem:

Onon3He-06BankLHOro cHoca npy otTHoweHun 10% <7-100%/(Z7+L) <
< 90%; B ononsHe-06BanbHbLIX HAKOMNAEHUAX MOryT NPUCYTCTBOBATHL
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oTAGNLHLIE NaKeTbl 1 GAOKW NOPOA C COXPaHUBLIENCA WUCXOAHON TeK-
ﬁ-

mggo:;nneaoro cHoca, ecnu oTHoweHue Z -100%/(Z+ L) > 90%. AnnA
3TUX CKMOHOB XapaKTepHbl HaKONneHvA B Buae 6noxkos ¥ NaKeros
nopoa, 6onee TPEWMHOBATLIX W PasapobneHHbIX, 4eM B KOPEHHOM 3a-
fleraHun, ¢ rHespamu WebHA, ApecBbl Wy CyrnUMAWCTOro marepuana.

1.14. OcHOBHbIMY 30HaMKW ocnabneHvRn maccuso8 MOPOA ABIRIOT-
CR pa3pbiBHbIE TEKTOHWYECKWE HapyllueHWA pPa3nuyHbIX NOPAAKOE
(MacwTaboB), CepUM 3K3OTEHHbLIX TPEWMH BbiBETPMBaHWA, GopTo-
BOro otnopa # pasrpysku, O6bemMbt CKNOHOBLIX FPaBUTaUMOHHbBIX
NPOLEecco8 B0 MHONOM ONPeAenAOTCA NOPAAKOM DPa3pbiBHLIX HaPY-
WeHuiA, BCKPbLITbIX CKNOHaMu, WX OpueHTUpPOBKOW MO OTHOLIEHWIO
K NPOCTUPAHWIO CKNOHOB.

1.15. B 30Hax BAUAHWA FNy6uHHBLIX pasnomos |—i1 nopARAKOB,
cy6napanneneHsiX CKOHY (orpaHuuusaowux KpynHbie CTPYKTYPHO-

hopMaunoHHblie 30HbI, NPOTAXMEHHOCTLIO Bonee 10 kM, wWupuHOWN 30-
Hbl TEKTOHWYECKOTrO U3MeHEHUA nopoj Gonee 1 KM, ¢ CymMMapHOW
aMNNNTYAON HEOTEeKTOHMYECKUX nepemelleHuii Gonee 2 Km), onona-
HKY, onon3Hu-06bBanbl M obBansl Moryt dopmunpoBaTeCA B npeaenax
NPUCKAOHOBLIX 30H Cnaboit pa3rpysxku u cnadoro NUHEUHOro BbiBET-
puBaHuA € rnyouHoid 3axsata Ao 250 m. O6vembl eAMHOBPEMEHHbIX
CMELWEeHNIA 3eCb AOCTUraloT HECKONbKUX coTeH munnuoroB M3, Cme-
LIEHVA NPUYPOMEHbl KK BEPXHVM 4aCTAM CK/TOHOB BLICOTOV M@ MeHee
1000 ™, umelowux onuroueH — HUIKHEYETBEPTUUYHBIY MNK CPEAHEYET-
BEPTUYHbLIY BO3pacnT. B cmeweHne Moryt ObiTe BOBAEYEHB!I W BO-
AopasfenbHble vyacTu cknowos. floBogom K ux o6GpazoBaHUID cny»ar
zemnetTpaceHnA B 8—10 Gannos, nmewwune B 30Hax rMyBUHHLIX pas-
nomMoB Gonswyio nostopreMmocts { Ay = 2). YacTtocTs yKaszaHHbIX
ABNEHWUN HeBenukKa W coctaBnAeT okono 0,5%  obuwero uncna 3ape-
rMMCTPMPOBaHHbLIX B FOPHbLIX pPaitoHax 06pytueHni.

1.16. B 3onax snuAHuA paspbiBoB l—1Y nopaakos, cyGrnapan-
nenbHbIX CKNony (npotAmeHHocTbio A0 10 KM, WKWPKHOK 30HLI TeK-
TOHWYECKOro nM3MeHeHA NOPOA B NepBbie COTHU MeTPOB Y CyMMapHOu
aMNAUTYAON HEOTEeKTOHUYECKUX nepemewieHu Ao 2 Km), o6BanbHO-
Onon3HeBblé NPOLECChI PAa3BMBAlOTCA B 30HAX WMHTEHCUBHOW pa3rpys-
KW HanpaXeHun » BbiBeTpyBaHuAa nopof. [nybuHa 3axsata MMy no-
POA AaHHbIX 30H gocTuraet B cpeaHem 60 m. O6veMbl UX eauHOBpPE-
MEHHbIX OOpYLIeHMNIA M3IMEHAIOTCA OT HECKOMbKWUX COTEH THICAY A0
nepBbiX MuUMNUoHoB M3. OHM Takike NpUypoueHbl K BEPXHUM 4acTAM
CKAIOHOB ONUIroueH — HMKHEYeTBepTUUHOFrO MW cpeaHeyeTBepPTUYHO-
ro spe3oB pek. llpy obpyweHny 6noxku, nakeThbl Noposs UHOrAa na-
AAIOT HA 0BNOMOYHLIE 0B6BaNbLHO-OCLINIHLIE WAKM NPONOBUANbHBLIE O0-
Pa3oBaHuMA, pacnonoXerHHbie Habdonee HU3IKUX M MOAOIrNX YacTAX CKIO-
HOB, BbiI3biBaA OCOBbLI O0OBLEMOM B NepBble MUINUOHDBI M3,

1.17. O6BanbHO-O0NON3HEBbLIE Npouecchl, (hOPMUPYIOLLMECA B  y3nax
rnepeceyeHnn TeKToOHmYecKux pa3pbisos ll—1Y wnn rnybuHHbIX pasno-
voe 1—li nopaakoB, npuypoYeHbl K 30HAM WHTEHCMBHOW Pasrpy3Kw
HanpAXxeHn 1 sbiseTpusaHnA nopod. OHW  MOryT vMeTb raybuHy
3axBaTa A0 60 M u 06nembl OOpyLIEeHNiA A0 NEPBLIX MUNAIUOHOB M3,
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B 3oMax BAWAHUA OTMeYeHHbLIX BbilUe HapyleHwul, cybnepneHanKy-
NAPHbIX CKMAOHY, a Tak)ke B 30HaX BAVMAHMA NepeceKalolnXca MeMxay
co00olt pPasHOOPMEHTUPOBAHMLIX pa3pbiBoB Y-Y | nopAAKOB pa3Hon
KpyT3Hbt (NpOoTAXEHHOCTBhIO 20 T KM, LWIVPUHONK 30HLI TeKTOHU-
YEeCKOIr0 M3MEHEHVA MOoOPOA A0 HECKONbKWUX AECATKOB METPOB W CyMm-
MapHOW amnNAuTYA0N HEOTEKTOHUYECKUX NEPeMELEHU 0 HECKONbKUX
COTEH METPOB) CMeELWEHVUA v 06pYLUeHNA NOPOoA CO CKAOHKOB NpPUypo-
YeHbl K 30HaM WHTEHCUBHO BbiBETPENbIX WU NONMHOCTLIO Pasrpy>XeHHbIX
nopoa. MowHoCTe 3axBaTa umMn nopoa uameHAetTcA oT 1—2 ao 20 m.
[lo o6vemy 3aech nNpeobnanaloT OOPYLIEHUA B THICAY ¥ ACCATKW Thi-
CAY M3,

1.18. Cknowubl o6BanvHOro, ononsHe-06BanbLHOro0 W ONON3HEBOro
CHOCA FOPHO-CXNaAYaThbIX ObnacTen UM T ANNUTENBHYIO UCTOPNIO  CcBOe-
ro cdopmuposanus. AKTUBUIAUMA PaIBUTUR paccMaTpUBaEMbIX NPO-
UeCCOB TECHO CBA3aHa C OCHOBHbLIMK 3TanamMu aKkTuBulauuu Audde-
peHUVPOBaHHbIX HEOTEK TOHMMECK X NepeMeLLeHN 36MHON KOpbI:

ANA yKa3aHHbix obnacten Coserckoro Coiwosa NepsbIn ITan aKTw-
BU3aUMY NepeMelieHuit  TeKToHuYeCKuX ONoKKos HavancR B8 BepxHem
onuroueHe, IATO OTPasuNoOCh 8 WHTEHCUMBHOM 3PO3NOHHOM pacune-
HeHuYu penbethba ropHO-CKnaauatkiXx obnacren ¢ o6pasoBaHeM B MeX-
ropHbix BnaaguHax MOWKHLIX TONW Tpy6oobnoMouyHbIX HaKONNEeHW
B MAVOUEH-HIWKHeveTBepTUYHOe BpemMA. CpeaHAA BenvumMHa pPeyHoro
Bpesa 8 npeaenax TeppuTopuh € MaKcMmanbHO MOAHATLIMU B COBpe-
MEHHOM penbefe CTPYKTYPHO-TEKTOHMYECKUMIN Bnokamu coctrasnAna
400 o, kpyTrsHa cknoHos — 35—400, CknoHbl peuHsbiX ACNUH UMmenu
BOTHYTbLIV B naaxe npocuns ¢ peakumn obpoisamu. OHu 661U OTHO-
CUTENbHO YCTOMHNBLIMI;

BTOPON 3Tan aKTWUBM3aUWWN TEKTORWYECKUX NOABMKEK HavancA BO
BTOPYID [MONOBUHY HWMKHEYETBEPTUYHOTO BpemMeHwu. VIHTEeHCHMBHOCTD
BPe30B peK B ITOT 3Tan xapaKTepuayeTca Kak ‘cpeaHAA’’, umen rnyobu-
HY Bpe3a ANA TeppuTopyvin MakKcumarbHO NOAHATLIX 6noKOoB NOpAA-
Ka 390 M. Cnousl AonNUH RaHHOrO Bpe3a UMenn CTyneH4YaTo-BOrHy-
Toid (BOrHYTOCTHL BHU3Y) B filade npothuns U CPeAHIO KPYyTU3-
Hy 400, [inA Hux xapakTepHbl HeGonblie NOo 06HLEMY U UHTEHCUBHOC-
TV ONON3HY ¥ 0OBaNLI:

CpeAHEMeTBEePTUMHOE BpemMA ANR TrOpHO-CKNaA4aTbhiX oOnacren
XapaKTepu3yeTCA pe3Kor aKTusumiauven aundcepeHunpoBaHHbIX TeK-
TOHWYECKUX nepemMeweHnn (c nepekocom) 3eMHON KOpbl C YCUIeH-
HOW ¥ BECbMa YCUNEHHON MHTEHCUBHOCTLI0O  3PO3UOHHOro Bpesa {(Tpe-
TMA U uveTBepTHIV  3Tansbl akTuBusauuu) . Ero rnybuna 3a 310 8pe-
MA gocturaer 700 m. CknoHbl pevyHbiX RAONUH UMENy BbIMyKAble U CTY-
NEeHYaTo-BbINYKNblE B NAaHe npothunu npu cpeanen KpyTusHe 65—700.
AnA AaHHBIX JITANOB aKTUBU3AUUKM TUNUUHLI paHAvo3Hole (RO Hec-
KOMbKO COT MUANWOHOB M3) eanHOBPEMEHHbLIE CMeuleHuA U 0bpylue-
HUA NOPOA CO CKIIOHOB nNp¥ MaKCUManbHOW, AJIA BCEro HeoTeKTOHU-
YyecKkofo nepuoaa, ux wuHtTeHcusHoCTU. [loaobHbie 06pylleHua NOPoA
cnoco6eTBOBaNU 06pPa30BaAHUIO MHOFOMMCNEHHbLIX 3anpyAHbIX 03ep B8
npeaenax TeppuTopun ropHeiX oonacreir;



MATbIK 3Tan aKTUBM3aUUKM HOBEWLUNX TEKTOHUYECKWUX fepemMelseHii
3eMHON KOPbl M POPMUPOBaHKUA CKNOHOBBLIX MPaBUTaUVMOHHLIX Npouec-
COB NPUXOAUTCA Ha BepxHeyeTBepTUUHOE BpeMA. WMHTEHCUBHOCTL
peYHbix BPE3OB B 3TOT 3Tan OUeHWMBaeTCA KaTeropuew ‘BecbMa yCcUNeH-
HanR'', a ux senuuuHa aocturaet 150 m. CpeaHAA KpPYTU3HE CKMOHOB
pek pasita 750, C nATbIM 3aTanom cBA3aHbl rpaHAMO3HLIE W KPYMHbIE
(coTHU ThicAY M3) 06pyLIeHWA, KOTOpbIE HAa MHOIMX yvacTkax rop-
HbiX peyHblX AONWH cCO3janu 3anpyaHbie o3epa unu oBycnoBunm cme-
LWEHWA peyvHbIX pycen, a TakXe obpasosaHhe B pycnax pexk nepeyrnyo-
neHuys, CospemeHHbi (BeCcbMa yCUNeHHbI) Bpe3 Ha MHOIUX YyvacT-
Kax FOpHbIX peK paiMbiBaeT CBOE ApeBHEE BepXHeueTBEpTUYHOE PYCno,
BbiNONHEHHOE annBuanbHbiMy, 0BBANLHO-ONON3HEBLIMW U NPOSIO-
BuanbHbiMU obpasoBaHuAMK. CknoHbl COBpeMEHHOro Bpe3a (wecTown
atan) pocturaoT 50 M BhIcOTLI Npy KpyTusHe 75—800, ina aanHoro
aTana pPa3BUTMA pensedla ropHO-CKNag4aThiX 06MacTelr XapaKTepHo
ycuneHue hopM1uposaHR CKNOHOBBLIX POLECCOos,

1.19. Pa3Hbie no BennunHe TeKTOHMYECKKE NEpeMeLUeHA CTPYKTYD-

HeIX ONOKOB obycrnosunu cTyneHeoBpazHoe UX NONOXKEeHUWe B coBpe-
MeHHOM penbete. [loBepxHOCTU BbIpaBHUBAHWA  AaHHLIX GROKOB

MMEIOT NepeKocsl C Pa3HUUER B BbLICOTax B npeaenax oAHoOro 6noka
no 300 m. Ponb HeoTeKToOHMUECKMX ABMKEHWA 3 0Opa30BaHWM ONON3-
Hen, ononsxe-o06BanoB U 0O6BanNoOB NPOABNAETCR B UX NPUYPOUYEHHOCTH
K CTPYKTYPHO-TeKTOHUUYECKUM Onokam C pPa3HON WMHTEHCUBHOCTLIO
N BenMYMHOW NOAHMATHAA B OTMEYEHHbIE Bbille 3Tanbl aKTVBU3aUWUK
TEKTOHUYECKUX NepeMeLleH i,

1.20, [opHO-CknaguaTele 06GNacTM B nNpeaenax ocsBanBaembIxX Tep-
putopun Cosetckoro Coiw3a oTHocATcA Kk 7-10-BannbHoOi 30He C
BbICOKOW CefcMUYeCKoi akTMBHOCTbIO A,q = 2,0 1 NOBTOPAEMOCTLIO
cunbHbIX 3emnetrpAcernin. Mepuoa 3emnetpaceHin 14, 15 1 aawe 16-ro
aHepreTuveckmnx knaccos paseH 80-200 net. JnuMueHTpLl 3emMneTpA-
ceHun, npowusoweawnx 3a nocnepHue 40 net, npuypoueHbt K aKTUB-
HO NPOABNAILWIWMCA B HOBeWLWWEe U COBPEMEHHOE BPEMA TeKTOHW-
yecCKUM pasznomam, paspsiBam ¥ yanam ux nepeceyeHuUA. YCTaHoOB-
neHa MuUrpauvMa 80 BpemMeHW 3eMNEeTPACeHUA NO NPOCTUPaHUIO yKa-
3aHHbIX HapyweHun, YvacTKu pacronoXeHnA HUW WU NOBEPXHOCTENU
OTPbIBAa rPaHAvo3HbIX (COoTHU mMunnuoHoB M3) u KpynHbiX (nepssie
MWUNNMOHbB! Y COTHW ThicAY M3) o6GBanos, ononsHe-06sanos, onona-
HeiA B NPOCTPAMCTBE YBA3bLIBAIOTCA C HanpasneHWem ocei pacTRxe-
HUA, KOTOPbLIE NOoAy4eHs! NO CNabbiM N CUNBHLIM 3eMNETPRCEHNAM.
[MTpn 3emMneTpACEHUAX B [OPHO-CKNaavaThiX O6MacTAX BO3HUKAIOT
peskue BHe3anHbIe nepepacnpeaeneHVA HANPHAXXeHWW, KOTOopbie B
ocnabneHHbiX 30HaX MaccuBoO8 NOPOA HEPeAKO npesbillalT NO Be-
nVUYMHe NPOYHOCTL CamMux Mopoa WU cnyaT NOBUAOM K BO3HWKHO-
BEHUIO KPYNHBIX W rpaHAvo3HbIX D6BanoB ¥ ononsken, MNpu npo-
XOWAGHUU  YNPYrux cencMuUUecKUX BONH vepe3d o0OBOAHEHHble
3anNoONHUTENU WUpoOKUx TpewuH BopTOBOro oOTnNOpa wunuv pasrpys-
KV BO3MOXHbI rnapaBnuueckue yaapbi (06paTHbIA cencwm), pas-
BATUE NNaByHHbIX UMY TUKCOTPOMNHBIX MPOLECCOB B FANHUCTO-CYT-
AMHNCTOM U eynecyaHoM 3anonHuTene,
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1.21. Mpu dopmupossHuM peuHOR AONUHLI B OPHO-CKNAfYaTbIX
06nacTAX O0COBO0 WHTEHCMBHO NPOABARIOTCR MNPOLECCH! Pasrpy3Ky
ECTECTBEHHLIX HANPAXEHWA, BbIBETPUBAHWA, BbIWENaYnBaruA n Ccyd-
03Uy B NOpoaax NPUNOBEPXHOCTHBIX uyacTei maccusoB, C AaHHbLIMN
NPOUECCaMW NapareHETUUECKN CBA3aHbl ONON3HK, ONOM3HU-06BanLI
u obsanbl. OHu o06ycnosnuBaloT TaKke OOpa3oBaHue TaKuUX YeTbi-
pex NPUCKNOHOBLIX 30H:

BeCbMa WHTEHCUBHOrrO BbIBETPUBAHWA W pPasrpy3Kn ecTecTBeH-
Hbix HanprAxxewwi. lNopoabl 3aecb HaxXOAATCA NONHOCTHLIO B Pasrpy-
YKEHHOM COCTOAHUNU;

MHTEHCMBHOrO BbIBETPMBAHUA MO TpewuHam u pasrpysku, B no-
poAax 30HbI Pa3BUTbi MOHWMKEHHbIE (MO CPaBHEHWIO C reocTaruyecKu-
MW) HaNPRXXEHWA, B TOM uucne oTpuuaTenbuble KacaTensHble HanpA-
WEMUR,;

cnabon pasrpysky HanprxeHwd U cnaboro BbIBETPMBaAMMA  NO
TpewnHam. B nopoAax 30HbLI Pa3BUTLI NOHMKEHHLIE HAMNPRKEHUA;

cnaboro nNUHeMHOro BLIBETPUBAHWAR NO KPYMHbIM TEeKTOHUYECKNM
TpewMHaM, paspeleaM, paznomam, B nopopax 30HLI 060COBNAIOTCH
MOA30HLI NMOBBLIWEHHLIX U HOPMaNbHO BO3PACTaLWMX HANPAMXEHUN,

1.22. MowHOCTL W cTeneHb 3K30reHHOro WU3MeEHEHWA NOpoA B ne-
POYNCNEHHbIX 30Hax pa3HaA Ha CKMOMax pasHoro Bospacta. Paaswu-
THE NPOUECCOB BLIBETPUBAHUA ONPEAEARETCA NO CNEAYIOWIUM OCHOB-

HbIM 33KOHOMEPHOCTAM:

NHTEHCUBHOCT NPOLECCA BLIBETPUBAHKWA 3aBUCUT OT  MUHEPanoru-
YeCKOIr0 COCTaBa, TepMOAMHAMUMECKUX W (DU3NKO-XMMHUYECKUX ycno-
BUA 00paz0BaHUA rOPHLIX NOPOA, OT CTeneHy WX TPelUHOBATOCTU
N OOBOAHEHUA, OT KNUMATUMECKUX YCNOBWH W BO3ZGIACTBUA OPraMn3-
MOB, OT NPOACIKUNTENBHOCTU AEGMCTBUA areHTOB BbIBETPUBAHUA U yC-
NOBWIA CHOCA NPOAYKTOB BbIBETPUBAHUA®

CKOPOCTb NPOLECCOB8 BbIBETPUBAHWUA MACCUBOB FOPHLIX NOPOA 0AU-
HaKOBOIr0 MMHEPANOTINYECKOro COCTaBa W COCTORHWA, 0OpasoBaHHbiX
MPU OAUHAKOBbLIX TEPMOAUHAMUWYECKUX U (N3NKO-XUMKUYECKUX YCNO-
BUAX, ONPEAGNAGTCA 30MaNbHO-KNUMATUYRCKWMW YCROBWAMW Teppu-
TOPUW,;

TN KOPb! BLIBETPUBAHUA OrfpeaenseTch KAnMmaThiecKuMu, TeKTO-
HUYECKUMU YCNOBUAMW 1 BeLLLleCTBEeHHbLIM COCTaBOM MNOPOA.

flpocnexMBaeTcA yCTOMYMBAA CBA3b MEXAY NPUYPOUEHHOCTLIO

Onon3Hen, ononsHen-06sanos, 0682N08 W MOWHOCTLIO, CTEMNEHLIO
BbIBETPUBAHUA TNOPOA, XaAPaKTEPOM U BEAMuYMHAMW pachipeaeneHun
eCTeCTBEHHbIX HaNPAXKEHU B8 NMPUNOBEPXHOCTHLIX 30Hax (cm.n, 1.21).
JTa CBA3L Haubonee OTYETNMBO TNPABNAETCA B NPEAENax CKNOHOR
FOpHO-CKNaa4YaTeix obnacten Ha yvacTkax, rae CKNOHaMW BCKPbITb
TOPOALI C MPOYHLIMU KPUCTANMU3AUUOHHLIMU CTPYKTYPHLIMU CBA-

3AMKN. BoiABneHHan CBA3bL WUCMONBL3YETCA ANA NPOrHO308 06pas3osa-
HUA OTMEYEeHHbLIX Npoueccos.
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ONMON3HEBLIE N OBBASNBHLIE CKNOHBI MOPCKUX
NOBEPEXNA FOPHO-CKNADNYATHLIX OBJIACTEWR

1.23. PopmupoBaHue oOnon3HeBbiX — 0O0BanNbHbIX CKAOHOB MOPC-
KWUX rodepexxnit B ropHoO-CKNaayaThiX OONACTAX TaKiKe MMeeT CBOW
OTYETNVBO BbIpaXXeHHbIe cneuuduyeckue 0cobeHHOCTU. 3aech OcCo-
00 pe3ko nNPOABNAEGTCA CBA3b MEXAY WHTEHCUBHOCTLIO, pPeXMMOm
Pa3HOHaANPaBNeHHbIX  HEOTEeKTOHWYECKUX AnddepeHUpOBaHHbIX
nepemMelleHut u obreMamu, UHTEHCUBHOCTLIO ONON3HEN, onon3He-06-
BanoB v 06Banos. YCTaHOBMEHO, UTO aKTWBM3aUWA ONOA3HEBLIX -
0OBaNbHLIX CMelwleHnA U OBpyuweHnA nopoa Co CKNOHOB NPUypove-
Ha K 3Tanam akTuBusauuy andpepeHumMpoBaHHbIX pa3HOHanpaBheH-
HbIX TEKTOHUYECKUX NEpeMelleHnin CTPYKTYpHbIX ONOKOB 8 npepe-
nax npubpexxHbIX MOPCKUX TEPPUTOPUNA.

1.24, B npepenax paccmatpusaembix obnacteid pPasnuyaldTCcA NATLH
3Tanos aKTUBU3ALVM HEOTEKTOHUYECKUX MOABUKEK:

nepsbid 3Tan NPUYPOYEH K BEPXHEHEOr eHOBOMY M K CpeaHevyer-
BEPTUYHOMY BpeMeHn. AMIANTYAa TIOAHATMA NPUMOPCKKUX  CTPYyK-
TYpPHLIX Bnokos KxwHoro Gepera Kpnima coctasuna B 3toT atan 120~
400 m. BoicOKue n KpyTbie CKNOHbLI B 3TO BPEMA OCROMXHANUCL KpYN-

HbiM¥ ¥ BbiAGPKaHHLIMIK AenNpPeccuAMY, C KOTOPbIMU CBA3aHbl OMNOM3-
HKU 6GonbLIOW  WHTEHCUMBHOCTW pasBUTVUA W PaHAUO3HOI0 0b6bLeMma.
CymmapHble MOWHOCTUM  ONON3HEBLIX — 0O6BanbHbIX HaAKOMNEHUA B
ocHoBaHuv YepHomopckux cknoHos goctyranu 120 m;

BTOPOV 3Tan aKTUBU3aUMK DPa3BUTUA ONON3HEBbIX — OOBaNbHbLIX
CKNOHOB nNPUXOAUTCA Ha NEpBY0 NONOBWHY BEPXHEYETBEPTUMHOrO
BpeMEHn, a8 ANA TePPUTOPUN, rAe NepBbIM 3Tan HavyancA B BepxHeMm
HeoreHe, - Ha fEPBYI0 MOAOBUHY HWKHEYETBEPTUYHOrO BpPEMEHW.
AMNNINTYA2 NOAHATUA NPUOPEXHLIX CTPYKTYPHbIX ONOKOB COCTa-
Buna okono 60 m, a MOLWIHOCTL ONON3HeW-06BanoB AaHHONO BO3pac-
Ta B OCHOBaHWU CKNOHOB NopAaKa 55 m;

TPeTUA 3Tan aKTUBW3aLUMM OTMeYeH BO BTOpPOW MNONOBUHE BepxHe-
YeTBEPTUUHOrO, peXxxe B Nepso¥ NONOBMHE CpeAHe4eTBEpPTUYHOrOo, BpEe-
MEHW. AMNAUTYA2 NOAHATUM CTPYKTYPHbLIX ONOKOB 3a 3Tan COCTaB-
nana s cpeaHem 50 M, MOLWHOCTL ONOMN3HEBLIX — O0OBanNbHLIX HAKOM-
neHun — 30 m;

YeTBEPTHIA 3Tan pa3BUTuR CKMIOHOB HaYVMHaeTCA Ha 6onbLWUN-
CTBE NMPUMOPCKUX TEPPUTOPUU ropHO-CKNaavyaTbixXx obnacren B nepsyio
MONOBUHY NONOLEHOBOIO BpeMeH!;

NATLIA — NOBCEMECTHO BO BTOPYIO NONOBUHY FONOUEHa.

1.25. AuddepeHunpoBadHblie Pa3HOHaNpPaBieHHbLIE nepeMeLieHnA
NPMOPeXHbLIX CTPYKTYPHbIX ONOKOB CO34ank CTyneH4YaTbid B nnaHe
npount CKNOHOB: KpyTbie YacTu (cpeaHvie yknoHbl nopAaka 300)
CMeHAoTCR nonorumMu (yxknoHet 3—~60) . Haubonsuwian VHTEHCUBHOCTL
ornon3Hen u obGBanNO8 npuypoueHa K KPYTbiM y4acTKaM CK/IOHOBS.
3a cyer RETPY3UBHOIrO BO3AENCTBUAR PaBUTAUVMOHHbLIX CMELYEeHUIA
MOPOA € KPYTbIX 4acTel HauMHaloT (QOpMUPOBATLCA OMNOM3HWU U Ha
MONOrnxX yyactTkax CKNoHOB,
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1.26. OnonaHeBble — o6GBanbHbIe CKNOHbI MOPCKUX noGepexun
FOPHO-CKANaguaTeiXx o6nacrels ChopmMmupoBaHbl B 30HaX BAMAHWA TNy-
OMHHLIX pPa3noMoB UNW PaspbIBOB, MO KOTOPbIM NPOUCXOAUT ONYCKa-
HUe MOPCKUX CTPYKTYPHbIX 6NOKOB U NoaHATUE NPUOPEXHLIX Gno-
KoB, Hawnbonbwan NHTENCUBHOCTD NPOABNEHUA ONON3HE-0H6Ban.L:
HbiIX NPOUECCOB OTMEUAETCA Ha y4acTKax, rae MopcKue CKNOHbI BCKPbi-
BalOT nepeceKalowmecs mMexay coboi paspbiBHbie HapyuweHun, cyb-
napannencHble ¥ CcyonepneraAnKyNApHbIe MO OTHOLWEHUIO K NPOCTY-
paHuio CKNOHOB.

1.27. [OnnropHo-cknapuaTbix o6nacrei MOpCKUX nodDepexuia
CCCP xapaxkTepHa BbiCOKaA CeNCMMMECKaRA aKTUBHOCTb, JTO, Kak
npaBuno, 30Hbl 7—8-BannbHbix 3emneTpAceHuid. Ocobble rpyHTOBLIE
YCNOBUA Ha3lBaHHLIX Tepputopyi (30HbI Pa3PLIBHLIX HapyleHUiA,
bonvwve MOWHOCTM pPasHOBO3PACTHLIX W B PasHOW cTeneHu obBoA-
HEHHbLIX ONON3HE-00BaNbHLIX HAKOMMEHUN B KPYNHbIX 3PO3UOHHbLIX
AENpeccuAx) MOBLIWAIT UX CEMCMUWYHOCTL Ha OTAEnbHbLIX YYacTKaX
Ha 1—2 6anna no cpasHeHnuo ¢ cdoHoBol., MakcumansHbIn 3thihexT
OT cencMuYeckKux ynpyrux esond Habniogaetca fnpu ycnosuu cosna-
ACGHVA NO BPEMEHU 3eMneTpAceHuid cunon 6 v Bonee 6annos ¢ nepuo-
AaMu 3aTAXKHLIX UNKY NUBHEBbIX BOAOOOMNLHLIX ROMAEHA U MOPCKUX
wropmos 6onee 4 6annos. MNpuiem yctaHoBneH adeKT 3anasabl-
BaHWA MeXXAY BpeMeHeM NpoABneHnA o06Banos, ononsHel n Bpeme-
HEeM ASNCTBUA NEpeunciedHbiX (hak Topos, AOCTAT AIOWWIA ABYX feT.

128. 3HauntenbHoe BAWAHWE Ha Pa3BuUTKEe 00BANLHO-ONOM3HEBLIX
CKNOHOB Ha3BaHHbLIX O6GRacTell OKAa3bLIBAaeT BONHOBOW pPEXUM MOpPA.
B wuctopuyeckomM nnaHe [AOHHBIKA PasMbiB NOPOA HEe3HaYUTeNbHbLIN
Ha yvacTiax, rae OnofisHy cmMeulanuch K 6osee HUSKOMY YPOBHIO MO-
PA; 3Aecb npeobnasaer pasMbIB ONOA3ZHMEBLIX HAKONMEHUA B A3bl-
Kax Ofofi3Hel, 3a CYeT vYero oopalzoBanuch Knubl BbicoTOn o1 3—16
Ao 30—-60 m u kpytusHon 50—700 [ina Bcex 06BanbHO-ONONA3HEBLIX
CKJZIOHOB MOPCKUX nobepexxun ropHO-CKnaauaTtbiX obnacren TuUnuy-
MbIMI ABNAOTCA CReAyiowue Npu3Hakn: MPakTU4eCcKW nonHoe oTcyT-
cTtBue unu xe Hannume y3xkux (b—15 m) nnaxeir, sgonwbeperosoit
NEPeHOC NNAXEBOTO MaTepuana W npurnyoesin 6eper. 9T ocobeHHOC-
T NPUPOAHLIX YCAOBWIA CO3AalOT  6GnaroNpUATHbIE BO3MOXKHOCTU
AR pasMbiBa NOpoA Oeperos LWTOPMOBLIMM BONHaMn C  BGannb-
HOCTLIO 4 U Bonee. AGpa3svA BbiI3bIBAET aKTUBU3AUWIO PaA3BUTUAR CKIO-
HOBbLIX MPOLECCOB TOMbKO B NpubpexHoit nonoce rnybudon ao 100 m
(Mo HopManyu OT NOBEPXHOCTY CKOHA) .

1.29. BennuwHa w xapakTep BNWAHWA KAIWMaTUMECKWNX . YCNOBUiA
Ha opMupoBaHUe OMNoON3Hel-06Bano8 AaHHbIX 0OnacTen umeer pes-
KO BbIPaXEHHYI BEPTUKaNLHYIO 30HaNbHOCTL. B HMKHUX YacTAX CKNO-
HOB 3TV YCNOBWA NPOABNAIOTCA B (hopMuposaHun BONHOBOMO peXxuma
MopA. KonuyecTBo 0CapgKoB, NPUXOAALIEECA HA eguHuuy fnollaan,
C BbICOTON W3MeHAETCR (B CTOpony yBennuyeHun) Gonee yem B AB2
pasa, a 3TO Cc03AaeT pasHble YCNoBUA AONONHUTENLHOrO yBNaXXHEHUA
fIOpoA CKAOHOB, NPUrpy3ky CKNOHOB 3MMOW OT GONbLLLUUX CKOMe-
HUW CHEra B NOHWEHUAX,
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OBUUE ANA BCEA TEPPUTGPUY CTPAHD)
JAKOHOMEPHOCTU OOPMUPOBAHIUA ONMONIHEBLIX —
OBBANBLHLBIX CKNOHOB

1.30. HecmoTtpa Ha paccmortpeHHbie B nn. 1.1-1.29 otnuuntens-
Hble ocobBeHHOCTM 06pasoBaHuA onon3Hen-ob6panos Ha cKnoHax pas-
HUHHBIX, NPeAropHbIX W FOPHO-CKNag4atbix 0bNacTen, UMeeTCA pRA
IMMMPNYECKK YCTaHOBNEHHbIX PErvoHanbHO-reonoruyecKnux 1 3oHanb-
HO-KNUMAaTUUECKUX 3aKOHOMEPHOCTEW, KOoTopbie WMelT Bceobuyi
xapaktep., [103ToMy Takue 3aKOHOMEepPHOCTU C MNOMHbIM OCHOBaHUEM
MOFyT ObITb Ha3BaML! 38KOHAMW PA3BUTUA W aKTUBU3AUMKN ONON3HEAK,
obpanos, ononaden-oo68anos. CooTBETCTBOHHO, OHU PErAaMeHTUPYIOT
HE@ TONLKO YCROBUA OPMUPOBAHUA NaHHbLIX NPOLECCOB, HO ¥ YCNO-
BUA MOTEPU CKIOHAMU YCTOWYMBOCTK Ha yuacTKax, A€ MPOABNAIOTCH
aT¥ npouecchi, [103TOMYy Ha3BaHHbIe 3aK0KbI MOFYT PaccMaTpuBaTth-
CA B KauectTee KpwuTepues NPOrHo3a YCToAYMBOCTU ONON3HEBbLIX-00-
BanbHbIX CKNOHOB. OcHOBHLIC M3 HUX cchopmynuposaHbl 8 nit, 1.31—
144,

1.31. OnonzHu, ononaHn-oosansl, obBank! nNaparexHeTUYEeCK CBR3A-
Hb! C ONPEACNEHHLIMU NUTONOrO-reHeTUNECKUMK U NeTporpatduyecKy-
MU KOMMNeKcamMn NOpPoA.

Ha cknoHax rnipasoro Gepera p. [Anenp 8 npejenax TeppuTopun
r. Kuepa Jemunwuvdbivm M.TT,  ycTadosnewo cnepylowlee: K BepxHe-
YETREDTUYHLIM  NECCOBLIM  oBpasoBaHnAM npuypoveHo okono 37%

ononsHein v 06sanos, 3adur.cuposarHibix B nocneaHue 100 net; K HX-
HEYETBEPTUUHLIM BypbiM rrinHamM — 22%; K HDKHE-, BEPXHErgoreHo-
BbIM PNecTpbIM riiveaM — 13%; K cpeaHeyeTBepTMYHLIM MOpeHaM MU
NecKam XapbkKoBcKoi CBUTbI — NO 7%; K HWKHEUETBEPTUYHLIM Mpec-
HOBOAHLIM CYraMHKaM ~ D% K HMKHeHeorgHOBbIM OTNOMEHUAM MON-
TaBCKOM® CBUTHI — 4%; K cpeaHeYeTBEPTHMUHLIM HaAMOPEeHHLIM 1 NoA-
MOpeHHLIM feckam -~ no 2% K CROHAWNOBLIM FAXWHEM CpeaHero
naneoreHa KWUeRCcKon csutsl — oxkono 1%. B HwxHeKamMeHHOoyTronb-
HbiX ¥ CPeAHe-, BEPXHEACBOHCKWX W3IBECTHAKAX W gonomutax, cna-
raiowmx Beicokue {(ao 2000 M) u kpytble (B cpeaHem 659) cxKnoHb!
nonuubt p. Hapbin (Kupruscikan CCP) w3 600 nayueHHbIX ONON3He-
06BanbHbiX CKNOHOB HA A0 ONON3HEW NPUXOAUTCA 26%, ononaHe-
obeanoB — 53%, ob6sanos — 7%. B ravHUCTLIX MeTamMophn30BaHHbIX
CNaHUax,, PUTMUMHO NEPECNanBalouINXCR C Ty(poreHHLIMKN KOHIN0-
MEpPaToOBPOKUMAMI U NecHaHWKaMM KapaKoNsCKOW CBUTbI HWKHEro
kapboHa, pe3ko npeobnapaldT ONON3HW B MPUNOBEPXHOCTHOW 30HE
BbIBETPUBAHUA W Pa3rpy3ky MOpoA; Ha Ux LOMK MPUXOAUTCA OKOSO
6%. O6Bant) 34ecb cocTaBnsaioT oxkono 2%. B necyaHuKax U KOHrno-
MepaTobpeKYlAX KefleMaTUHCKOW CBUTLI BepxHero KapboHa ob6Ba-
nbl cocrasnaoT 2%;: ononadu-o6sansl — 3%, ononann — 1%.

1.33. NHTEHCUBHOCTL NPOABAEHUA U TUMbI ONON3HEW NO MEXaHMN3-
My CMEUIeHWA ONPeAEenRIoTCA BewlecTBeHHbIM ¥ MUHEPanbHbLIM COC-
TaBoM fopol (M ux npumece), cnaralowmx CKNOHbl, 3aKOH wmeer

CNREACTBNMA.

14



np1 B3aUMOALACTBUN C BOAOM B IMIUHWCTLIX FPYHTaX MOHTMOpPWI-
NOHUT-FMAPOCNIOAMCTOrO COCTaBa TBEPAON KOHCUCTEHWMK (B NPUPOA-
HbIX ychoBuAx) , coaepawmnx 6Gonee 5% npumecen nuputa, XOpoLUO
Pa3NoMUBLUGrOCA OPraHWYyecKoro BeuiecTsa wnu runca, pasBuBaloT-
cA pedhopmaumy HesaTyxaouiel nonsyvecTt ¢ odGpasoBaHueM Ha CKNo-
HEX U OTKOCaxX CTPOUTEAbHLIX, AOPOMHLIX WU WHbIX BbIEMOK OfON3-
Hell CKONbXXeHMUA U BblRABNUBAHUA

FAVHUCTDIE FPYHTB NQ-MOHTMOPURNOHMTOBOIO COCTaBa NPy B3au-
MOAGACTBUN C BOAOY CNOCOOHLI BLITEKATL CO CKAOHOB W OTKOCOB
¢ 06pasoBakiemM ONonN3Hen TeueHia N BbiNALIBaHWA;

NpyY B3aUMOJGNCTBUN CO LIeNOYHLIMU UAY KUChbIMWU BOoAaMU B
FAMHUCTLIX FpyHTax nwboro MuHepanoruyeckoro cocrasa, coaep-
wawimx 6onee b% npumeceis runca, NMpUTa UAKM XOPOLIO Pa3NOIKUBLLIEe-
FOCA OpraMu4ecKoro geliecTaa, pa3susaioTcA Aeqopmauun Helatyxaio-
Weh nonayvecT € obpasoBaHmem Ha CKNOHAX vAM OTKOCax onons-
Hel BbIAGBNNBAHNA Y CKONbYKEHYA

B npeAenax CKMAOHOB, CNOMEHHbIX BOAOHACLILIOHHbIMW TOHKO-,
MENKO3epHUCTLIMY W NbiNeBaTbiMKU NecKaMmn, coaepxawimumu b% u 60-
nee  FAMHUCTBIX YaCTWL MOHTMOPUNNOHWUTOBOIO coctaBa, hopmu-
PYIOTCA ONOM3HW BHE3ANHOro pasmixeHus, VX akTusmaaumA MoXeT
ObiTb 8bI3BAHA HE3IHAUNUTENBHLIMY NO BENUYUHE aHTPONOreHHbLIMK CTa-
TUHECKUMW W AMHAMWYECKYMW HarpysxKamm Ha nNopohbl CKNOHOB,;

necchl U neccosBuaHule obpasosaHuA nNpU B33aMMOAEMCTBUN C  BO-
AOV NerKo pasmMoKaioT, PasmMoIBaldTcA, obBhafawT npocagoyHbiMn
cBOUCTBaMK C OOpa3oBaHueM Ha CKNOHax 1 OTKOCAX MPOCAAOUHBLIX
OMON3HEN Y ONON3HEH TeUOHNA

MHTEHCUBHOCTbL PA3BUTUA MPOCUADYHEIX ONOA3HEN YBenUUUBAaEeTCR
H3 Y4aCTKaxX CKROHOB, rae Necchl COREHXAT FOPU30HTLI NOrpeBeHHbiX
noyB;

B B0A0HAaChIWEHHbIX AUCNEPCHLIX FPYHTaX € 3alleMnNeMHLIMK Fa30-
obpa3nsiMn coeariHeHURMI 06GPAIVIOTCA Ha CIKNIDHAX U OTKOCAX ONON3-
HY BbINNbIBAHUA 1 BHE3ANHOI0 Pa3MViIXKCH UH ;

Cbiny4ue CHOAUCTLIE Pa3HO3EPHUCTEIE NECKK ABNAOTCA Ccythdo3noH-
HO HEYCTQWYUBRIMUW, NerKo Pa3MbLIBAIOTCRE NOBEPXHOCTHLIMUW BOZAMMW
C obpasoBaHveM Ha CKNOHAaX W OTKOCax CyhhoIUOHHEIX ONGN3HEN
W ONON3KEeN TeYeHUR:

INOBUAMNDBHLIC FNVNHUCTLIE FPYHTBLI € HU3KON MR odiNkHOR CNOCOBH-
HOCTBIO M Manon NMacTUMHOCTBIO CNOCO6HLI NEPexoavTb U3 YCTOM-
YMBOrO TBEPAOTO COCTOAHUA B PazXKMIKEHHOE TeKyuee Npu BRaXKHOCTY
18--22% ¢ o6pa3opaHvem ononsHeit NOTOKOB®

AWCNePCHbLIe TPYHTbI C KapBoHaTHbIMY, CynbgaTHLIMK UK Kene-
3eCUTLIMU COCAUMEHURAMU B NPUKOHTAKTHbLIX C NOA3EMHbLIMW BOAAMW
30Hax MWHTEHCMBHO BblUENaYMBaAOTCA ¢ o6Gpa3osaHueM B NPUNOBEPX-
HOCTHBIX 4a8CTAX CKAOHOB 30H ocnabneHum u, Kak cneacrsue, onons-
HEA CKONBLIKEHUA,

1.33. WHrencuBHOCTD passuTus ononsHed, orlonaHen-068anos,
06BanoB 3aBMCUT OT MHTEHCUBHOCTWM U 3HAKa HEOTEKTOHWMYECKUX fie-
PEMEUIEHU OTAENLHBIX Y4AaCTKOB 3EMHOM KOPbl (CTPYKTYPHLIX 6:0-
KoB) . HeoTeKToOHUYECKUE ABMKEHUA NPUBGAAT K YBENUUEHWIO 0BLLelt
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pa3ppobneHHOCT MaccuBoOB Mopoa NPY aKTusu3auuu apesHux (coc-
Knaguareix) unu obpasosaWun HOBbIX {MocTcKnaguarsiX) paspbis-
HbIX HapylleHun, K ycuneHuto (unu ocnabneHuio) npoueccos 3po3uu
n abpasnu. B pesaynbrate U3MEHAIOTCA BeNWuWHbLI W XapaKTep pacnpe-
ACNEHWUA eCTeCTBEHHbIX HAaNPRMEHWN, NMPOYHOCTHLIC ¥ (DUNbTPALNOH-
Hble CBOMCTBA MaCcCMBOB NOPOL, X 0OBOAHEHHOCTb. JTH HaNPAXKEHNA
B ocnabneHHbIX 30HaxX MOryT WU 4acTo NPEBBLIWAT MO BeAUYVIHE NPOY-
HOCTb CaMuX nopoa. Takum o6Gpasom CO3AaOTCA YCnoswuA ANA Gop-
MUpOBaHUR wnu obpazoBaHUA OMNON3HEeN, onon3Hen-o6sanos, obBa-
NOB. YCTaHOBREHO, YTO B8 MNpeAenax PaBHUHHBLIX, NMPEArOPHbLIX U rop-
HO-CKNnaguaTtbix obnactenoxkono 60% paccmaTpusaemsiX MNPOLECCos,
NPU NPOuYMX paBHbIX YCAOBUAX, NPUXOABRTCA HAa MaKCUManbHO MOA-
HATbIE B COBpemMeHHOM penbethe (anA pervoHa) CTPYKTYPHbie 610-
KU, TonbkKo 6% 3Tux ABneHU 3ahuKCUpPOBaAHO B nNpeaenax Havume-
Hee NoAHATbIX 6nokos. puyem, 8 nepsom cnydvae oH6svemMbl onon3s-
Hell-00BanoB COCTaBAAOT COTHU ThICAY U MUNNUOHLI M3, a BO BTO-
POM — OCHOBHaA Macca 00BanbHO-ONON3HEBLIX HakonNnNeHun umeer
obvemMbl TbiCARYM, AeCATKU ThicAy M3, CTpyKTypHble 6NOoKW BO Bpe-
MEeH 1 8 MPOCTPAHCTBE UCNbLITLIBAOT HEpasHOMEpPHbIe, UMY MbCHbIE,
AvudhchepeHUMPOBaHHbIE NepemMelleHnA, a WX APeBHue rUiaToofpas-
Hble NOBEPXHOCTH BbipaBHUBaHUA UMeET nepexkockl { cwm, nn. 1.18,
1.19). 3Tta o0COGeHHOCTD HEOTEKTOHWYECKWUX NepeMelteHnA OoTueT-
NNBO OTPaAXKaeTCA B WHTEHCUBHOCTY Pa3BUTUA  ONON3HEN, ONon3He-
obBanos, 06BanoB B npeaenax Bcex W3yyeHHbLIX peruoHoB CoBer-
ckoro Coto3a 1 0ocobeHHO B NMPEAropHbIX W ropHO-cknag4yaTblxX obnac-
TAX ( cm.nn. 1.10-1.29). Ouna chopmynupoBaHa B ABYX CReacT-
BYAX 3aKoHa (cm. i, 1.33) :

nepuollaM pe3kon aKTuBU3aUKl BOCXOAALUX HEOTEKTOHWYECKUX
nepemMeweHit CTPYKTYPHbIX ONOKOB 3eMHOM KOpPbl COOTBETCTBYIOT
nepmoabl PE3KON aKTUBU3auMyt pasBUTUA ONON3HEeBbIX, O0OBaNbHO-
OMNON3HEeBbIX, 00BanbHbIX NPOLECCOB;

MaKCrMMansHoe KONnuYecTBo ONON3HeR, ononsHen-obsanos, obsanos
NMPUYPOYEHO K y4yacTKaMm CKOHOB, pa3suTbiXx B Npeaenax CrTPyKTyp-
HO-TEKTOHUYECKUX ONOKOB C MaKCUMaNbHOM CKOPOCTLIO HOBEALUNX
NOAHATUN, Ha rpaHuue ABYX CMEXHbIX TeKTOHuveckux 6nokos, wmc-
NbiTbiBaOWMX NAWGO pasHoHanpasneHHble, N1u6o oAHOHanpaBneHHble,
HO C Pa3’HOW CKOPOCTbI0 ABWKEHUA, Ha y4yacTKax fnepekocoB 6noKos.

1.34. Makcumanbtble 06beMbl ¥ UHTEHCUBHOCTbL PaBUTaLUOHHbIX
MPOLECCOB HAa CKJ/IOHaX, CROXEHHbIX AWCNEPCHLIMWU NopojaamMu v pac-
MONOMEHHbIX BHE ANUUEHTPa 3eMMETPACEHNN, NpUypoYeHsi, Npu npo-
u/X paBHbLIX YCNOBWAX, K y4yacTKam, rfe noasemHble BOAb! 3anerawT
Ha rnybuHe meHee 10 m, a ynpyrue ceicMuyecKue BOMNHbL! NMOAXOAAT
K nosepxHocty 3emnu nog yrnom 30—600. bonswiyio pont 8 npo-
ABNEHUK  CUNbI CEUCMUYECKOro TONYKa UrpaloT UHXKEHEPHO-Teonoru-
Yyeckue ycnosua tepputopun. O6BoaHEHHLIE TPYHTHI UMeEIOT bonsLuee
npupauieHme 6annbHocTy (NO cpasHeHUl0 ¢ (OHOBONW ANA PErvoHa).
4eM TrpyHTbl HeobBoAHeHHbie. B npepaenax Bepxuen 10-merpoBon
TOAWW NOBbLIWEHWE YPOBHA NOA3EMHbIX BOA RO 4 M OT NOBEPXHOCTH
CKNOHAa Bbi3biBaeT nosbiiueHMe 6GannbHocTt Ha 05 6Ganna B necua-
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HbIX, CynecyambiXx W AUHUCTBIX FPYHTax: ecn BOAblI 3aneraloT Ha
rmybuHe 1 m — Ha 1 Gann. B panoHe anuueHTPa CUNbHLIX 3eMITETPA-
cenunr {Gonee 6 Hannos) nNpu Nnoaxoae CENCMMUMECKMX BONH IK NOBEPX-
HOCTU CKMOHOB nog yrinom 6Gonee 60° cuna ceiCMMYECKOro BO3AeuU-
CTBUA Ha NOPoabl CKNOHOB ByAeT Tak BenuKa, YTO BAUAHUE UHXKeHep-
HO-Fe0NorMyecKuxX ycrnoBun Ha yCTOMUNBOCTbL CKITOHOB MOXKET YXKE He
YUUTLIBATLCA.

1.35. OCbbvembl U UHTEHCUBHOCTL 06BanbHO-OMON3HEBLIX NpoUec-
COB HAa CKJIIOH3x, CNOXXEHHbIX NOpoAaMK ¢ NPOYHLIMKW KpUCTaNNn3a-
UMOHHLIMI CBR3AMU, DU TNPOYUX PaBHLIX YCROBUAX, 3ABUCAT OT
HaNpPaBneHUA  DPAacTArUBaKLINX HaNPAXKEHWK, BO3HUMKAIOWMX B Mac-
CUBaxX Nopoa NpyU 3eMINETPACEHWAX.

IOnr ycnosun ponmubl p. Hapsiv (Kuprusckan CCP) yctanosne-
HO, YyTo BO BpemAa 8-OanneHoro 3emnerpraceqnn 1946 r. o6Ban obve-
mMom 1,8 mnH, M3 npousowen Ha yvyactke, rae HanpasiieHue ocu pac-
TAMMBAIOLWUX HANPAXEHUW HopMarbsbHO K nMpocTUpaHuilo CKNOHa, 3faech
e obpazosancA ocoB o6vemomM B 52 mnd, m3. Q6Banui, ononsHu-
obBansl, ononsHun obwvemamu o 200 Teic. m3 npowusownu Ha yuacrt-
Kax, rae yKasaHHble OCY HanpAXeHUU CocTaBnRiOT CO CKNOHOM yrof
40—-600; Ha yuacTKax, rae oHu wumetor yron mexnee 400, so3HuKNY
MHOrMOUMUCneHHble Manbie No ob6bemy O0OpYWEHNA Nopold CO CKAOHOB,

1.36. WNHTeHcuBHOCTL, 0BBEMbI M TUMBI NOBEPXHOCTEN  OTYNEHe-
HUA N CMeweHMA ONo3Heu, ononsHen-06BanoB, 06BanNnoB B MNPOYHbIX
TPEeWMHOBATLIX NOpoaax 3aBUCAT OT NOPAJKAE Pa3pPLIBHLIX Hapyule-
HUA U UX OPUERTUPOBKU MO OTHOLUEHMIO K MPOCTUPAHUIO CKIMOHOB,
Tunb! noBepXxHOCTEW OTWIEHEHWA K CMEWeHVA NPeAONpPeAEnAI0T Xa-
paKTep pacrnpeacfieHyA ¢ BefiuMHbI HaNDAMEHWA HA ONOPHOW  nno-
waan ob6BanbHO-OMNON3HeBOro 6noka nNopoa, YCNOBUA €ro pPasBUTUA
¥ MEXaHM3M Pa3BUTUA HauaneHbIX gecopmauuni, TpewmHbl (unu uHbie

30HbI ocnabneHna MaccMBOB MOPOoJ) , OrpaHuuuBalowme bnoku nopoa,
nO WX ponu 8 YCTOUNUUBOCTKA 3TUX BAOKOB Pa3fenAlOTCA Ha TPEULWHb!
OTYneHeHA ¥ cmewleHnA, K nepssiM OTHOCATCA Te M3 HWX, KOTOpPbIe
MMeloT yron nageHuA Bonee 60°, ko BTopbiM — 60° 1 MeHbLLe, a YCTOMN-
UWIBOCTb OLEHWUBAGTCA NPOYHOCTHLIO MOPOA Ha cpel. NMoBepxHocTy ocnab-
NEHUA, Yy KOTOPbIX Yron MexXxay wnx rnpocTupaHuem U HarpapneHMeMm
cknoHa pased 0—30°9, Ha3klBaloTCA ThinoBbIMK (NpU yrnax nageHuA 6o-
nee 60°), unu nopowseHHbiMu (Npy yrnax nageHna 60° u meHbwe) ;
npu GonblnX yrnax oHu cuuTatoTca BoKoBbLIMKY OTYNEHAKWUMN . 3aKOH
nmeeT AiBa CMeACTBUA:

061eMbl onosn3Hen, ononsHen-obsanos U obsanos, hopmMuUpyowmx-
CA B 30HaxX BNAWANWA Pa3pbiBHbIX Hapywenni, cybnapannenbibiX CKno-
HY, NPU NPOYNX PaBHbLIX YCJIOBMAX, 3aBUCAT OT CpeaHero paccTOAHWA
MEMAY TpewnHaMmn — cMecTUTeNnAMI pa3psiBoB;

obbeMbl Onon3Hei, ononsHe-0bBanos, ob6sanoB, hopMupylownx-
CA B 30Hax BAWAHWA Pa3pPbIBHLIX HaPYLUEHWA, NMPU IPOUYUX PaBHbIX
YCNOBUAX, 3aBUCAT OT YrNoB MafeHuA TpewmH, oTYfieHAIownX bnoku
nopoA OT OCHOBHOIO MaccuBa.

1.37. lonaBnRilouiee KOMAUYECTBO OMON3HEW, OMNOM3HeW-06BaNOB,
o6Banos (OpPMUPYETCA B NPUNOBEPXHOCTHOW 30HE BecbMa MHTEHCUB-
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HOFO BbiBeTPUBaHWUA W pa3rpyskun nopoa. Cneayer NOAYEPKHYTD,
yro okono 84% ononsHen-o6s8anos (M3 1600 n3y4yeHHbLIX B PasNUYHbLIX
PErvoHaNbHO-TE0NOTNYECKUX Y 30HANBHO-KNUMATUYECKUX YCNOBUAX)
obpasoBanucb B pernamMeHTupyemMon 3akoHom 3oHe. [lpocnexxeribl
YeTKue 3aBUCUMOCTY MHTEHCUBHOCTK U 06BEeMOB OnNON3Hen-06Banos
OT Bo3pacta reoMopdonorvyeckux a3NeMeHTOB CKNOHOB. JTW pe-
rMoHanbHble 1 30HaNbHO-KNAMMATUMECKME 3aKOHOMEPHOCTU ChopMYy-
NMPOBaHb! TaKUM OOpa3oMm:

MaKc/ManbHOe KONuU4ecTBO ONON3Hewn, ononsHen-obsanos,obsanos
NPUypoYeHo K CKAOHaM, chOpMUpPOBaBLUMMCA BO BTOpOA MNONOBU-
He CPEeAHEYEeTBEPTUMHOIO BPEMEHMU;

MHTEHCUBHOCTbL NPOABNEHWA OMNON3HeR, ononsHei-obsanos, obBa-
nos, chopMuPOBaHHbIX B NPUNOBEPXHOCTHBLIX 30HAX BbIBETPUBaHWA
nopoa Y pa3rpy3Kkut HarpAXEHWW, 3aBuUCUT OT rnybuHbi 3IK3OreHHo-
ro vameHesHmAa nopos (3anonHuTteneli) B TpewMHaxX OTYUNEHEHMA W
cMelleHna 6nokoB (M naketos) nopoga;

o6bembl ononsHel,ononsHen-o68anos u obeanos, cthopmMUpOBaH-
HbIX B NpUNOBEPXHOCTHOM 30HE BecbMa WHTEHCUMBHOIO BblIBETPUBa-
HUA Nopoa U pasrpy3kyu HanprxxeHuu (cm. n. 1.21) n nmetowux oan-
HaKOBBLIW  TeHeTUMECKUA TUN W KPYTU3HY NaLEHUA NOBEPXHOCTEN
OTuneHeHnA (1 cMelleHWA), 33aBUCAT OT BbLICOThbl U KPYTU3HbI YacTey
CKSIOHOB OTKYAa NPOUCXOART 0OPYLLUEHMA NOPOA.

1.38. [MosepxHOCTVM CMeLLEHWA oOnoN3Her W onon3Hen-068anoB
BOAOCOAEPKAULMX FPYHTOB, NPY NPOUYNX PaBHbLIX yCcnoBuax, ¢Gopmu-
PYIOTCA Ha y4YacTKax CKMAOHOB, rae nog3emMHbie BOAbl MMEIOT NOBbiLLIEH-
HOE, N0 CPaBHEHWI0 C APYrMMU yvYacTKamMu, COLEepKaHue cynbdar-
HbIX coeavHeHWV W CcBODOARHOW yrnexKucnoTbl, HWU3KaA MuHepanu3a-
Uv“A NOPOBbLIX BOA FPYHTOB Ha KOHTaKTe CO cnabomuHepanu3oBaH-
HbIMU FOPU3OHTaMU NOA3EeMHbLIX BOA ABNAGTCA NPUMUHON WHTEHCUB-
HOTO BbllWenaynBaHua nNOPoA, Pe3KOoro CHMKEeHWA UX NPOYHOCTU WU

ob6pa3zoBaHWA NOBEPXHOCTEA CMELleHUA OMNOM3HeM WAU ONon3Hew-
06BanoB: NOBEPXHOCTA CMELWEHVA U  OTUYNeHeHWA OMON3Hen, onons-
Hen-06BanoB, 06BaNOB B MacCMBax TPELWMHOBaATbIX nopoa ¢opMu-
PYIOTCA NO 6naronpuATHO OPUEHTUPOBAHHBLIM MO OTHOLWIEHUIO K CKNO-
HaM TpewWwuHaM, CMECTUTENAM Ppa3pbLIBOB M Pa3noMoB, a TaKe vac-
TAYHO MO MEXTpewuHHbiM uenukam. B pononHeHve K n. 1.36 cne-
AYeT OTMETWUTb, YTO TaK Ha3bliBaeMan ''Manan TpewuHoBaToCTh'' no-
pos (obpaszoBaHHaR TOHKUMWU NUTOrEHETHYECKUMMU, TEKTOHUYECKU-
MU, 3IK3OMeHHbIMW W WHLIMU NEPBUYHBIMK  TpewMHamu) npeponpe-
nenAeT obpa3oBaHve Ha CKNOHax HebBoNbwKMx no obvemy 06BanoB
1 OCbinaHnA 0BNOMKOB NOpoA.

1.39. Mporpeccupyiowee BO BpPEMeHW yBenuyeHUe CKOPOCTU POC-
Ta nNOBepPxXHOCTeX oOcnabnednAa B MaccuBax nopoa NPOUCXOAUT NPw
onpegesnieHHoOM, NPONOPUMOHaANBHO U3IMEHAWEMCA BO BpeMeHu,
HaNpAXEHHOM COCTORHWW MaccuBa.

1.40. Kap6onatHbie, cynbthaTHble W >KENne3ugThie COeAUHEHUA B
MoOA3eMHbIX BOAAX Ha Y4YacTKax vX BbIXOAa Ha NOBEPXHOCTH CKAO-
HOB, CNOXEHHbiIX AUCNEepCHbIMW nNopoaamMK, obpasylT npunosepx-
HOCTHblE 30HbI KONbMartauun nopoa, NOKansHkIe NMOANOPLI BOA M
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ABNRIOTCA NpuuYMHOW  06pPa3oBaHMA BHE3arnHbIX KaTacTPOMUUECKnX
ONOA3HEN NPOPLIBA.

1.41. WHteHncuBHOCTL NPOABMNEHWA ¥ 0O0BEMblI NPUNOBEPXHOCT-
HbIX ONON3HEX TUNa ONMNbIBMH, CMILIBOB, NOTOKOB, NpY NPOYUX paBs-
HbIX  YCNOBUAX, ONPEREGNAIOTCR KNUMaTU4eCKUMU YCIIOBUAMU Tep-
putopun. Heobxoaumo otmetuts, 410 80% npunosepxHOCTHLIX ONON3-
Heir TUMa cNNbIBOB, ONNLIBUH, NOTOKOB, 3athUKCMPOBaHHBLIX 3a Nocnea-
Hue 100 ner B8 r. Kuese cBr3aHbl C NMPOAOMKUTENBHBIMW BOAOOOUND:
HbIMW AOXARMYU, Takumu xak:3 1764, 1826, 1839, 1844, 1846, 1848,
1849, 1853, 1870, 1871, 1880 1892, 1906 1907, 1915, 1932, 1933
1960, 1961, 1980 rr. Ka'racrpocbmecl-me OMNOA3HU TEYEHWUA, oﬁpaso-
BaHHble B 1915, 1962, 1965 rr. B r. Y nbAHOBCKE, CBA3aHbl € NEPUO-
AaMuY oTTeneneid, CHeroTarHWA Y 3aTAXHLIX BOAOCOOUNLHLIX JOXKAeW,
KOrAa BbifNafgano OKONO TpexX MECAYHbIX HOPM OCaaKoB, YCTaHOB-
NIEHO, 4TO MaxKcMManbHOe KONWYECTBO ONOS3HEM B F. Y NbAHOBCKE
HabnwaaeTcA Ha TPU MeCAUa NO3}e nocne nepuoaos CoBMAAEHUA
no BpemMeHN BOR/COOMNBHLIX [AOXKAEH, WHTEHCUBHOrO TaAHMUA CHera
n wropmoB B KynbhiwescKom BOAOXPaHUNTULLE.

1.42. Ha yvactkax apeBHMX norpebeHHbIX 3PO3UOHHbIX NOXOWH,
OCROXHAIOWNX CKNOHbI, MoryT dopmuposatscA onon3HU. B cpea-
HEYETBEDPTUYHDIX 3PO3UDHHDLIX NOXKOUMHaX nNPUOPEXHLIX  CKAOHOB
KDwHoro  Oepera Kpbiva n KaBkasa, NpoTAruBalOWMUXCA OT Apes-
HUX NOBEPXHOCTeV BbIPABHUBAHMA A0 OTMeToK — 20 M HuXe coB-
PEMEHHOIO YpOBHA MOpA ¥ nMetoumx riayoudy ot 10 m BBepxy Ao
150 M  BHU3Y, O00pa3yloTcA KpynHbie U rpaHAWoO3HbLIE NO obbvemy
onon3dn. CyuwecTBeHHarn ponb B uXx (OpMUPOBaHUM NPUHAANEXKUT
MOTOKY FPYHTOBLIX BOA C YKnoHom 6onee 0,3, KOTOpbIX cO3a3eT
3HaUYUTENMbHLIE 10 BeNWYUHE TUAPOAUHAMWYECKUE U FKHAPOCTaTUYECKUe
AaB/IEHNA BOAb! Ha NOPOAD).

1.43. OnonaxHesbie, 068anbHO-ONON3HEBLIE U OOBanNbHLIE NPOULCCH!
XapaKTepPU3YIOTCA UUKIIMYHOCTBIO CBOEr0 Pa3ssuTUA, NHEPLUOHHOCTbLIO
NPOABAECHUA, KYMYNATUBHLIM 3deKToM 3anasfbiBaHUA BO BpPeMeHn
BozaencTBUA aKkTOpOB Ha Npouecchl U X npoAsneHvem, adtdexTom
COBNageHMA BO BpPEeMEHU 3KCTpeManbHbIX XapaKTepuUCcTUK (haKkTopoOB
U UX OAHOBPEMEHHOro BO3AEUCTBUA Ha pa3suTHE ONON3Hel, onons-
Hen-06BanoB; o06BanoB. 3akoH uMeeT 6OMbLILOE METOANYECKOE 3Ha-
YeHue ANA NPOrHO30B pPa3BUTUA ONON3HEN, onNon3Hen-00Banos, o6Ba-
no8, NOCKONLKY OH YCTaHaBAUBAET Cneayiolee:

BO3MOXHOCTL BPEMEHHOro NpPOrHo3a, KOTopan obecneyupaeTch
YCTaHOBNEHHOW UUKNUYHOCTLIO PasBUTUA paccmaTpyMBaemMbiX npouec-
cos. lpy 3TOM BEPOATHOCTHO-CTAaTUCTUYECKWN aHanu3 pe3ynbTaToR
HabniogeHwin 3a npoueccamMy nNpPeano4YTUTENLHEE, Yem HabnojeHUR
3a ¢axTopamu, BbI3bIBaOWMMKY pas3BuTHe 3TuX npoueccos. fpor-
HO3bl B ITOM Cnyyaes CBOAATCA K 3CTPanonAuuKM HENpepbIBHOrO PA-
A3 3HaYeHUW aKTUBHOCTU npouecca B8 6yavuiee, [Npu oTcyTeTaun pA-
AOB NpPOUEeCCOB MOXHO  MCMONbL30BaTh PAAbI (PaKTOpPOB Nocne yc-
TaHOBNEHUA TEeCHOTb! KOPPERAUUOHHDBIX CBA3SI MEXAY aKTUBHOCTLIO
NPOABNEHUA NPOUECCOB U (PaKTOpPaMK,KX ONpeaenAOLLNMU
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nameHeHne MHAPOPMaTUBHOCTU (AKTOPOB K UX ponn B pasBuTUn
NpouUeccoB B NPOCTPaHCTBE W BO BpeMEHU, a TaKXe OT CTaguu K CcTa-
AU 1 BHYTPW KaXKAOW CTagviue

PEeXUMHO-pe3oHacHbi 3hheKT, O3Havaluwiuy coBnageHwe BO Bpe-
MEHU 3KCTPEeManbHbIX 3Ha4YeHUuW xapaxkTepucTuk hakToposB, onpe-
AENAOWINX DPa3BUTME ONON3HEeH-06BanoB ¢ KYMYNATUBHLIM 3DeK-
TOM 3ana3fbiBaHWUA MeXgy BpeMeHeM NPOABNeHKA Npouecca 1 Bpe-
veHem aeiicTeuA dakTopos (cm. . 1.42);

napareHeTuvyecku abdekt wnn ekt oaAHOBPEMEHHOro, He
CBOAMMOro K NpOCTON cymMMe, BO3AEACTBMA Bcex (aKkTopos, ofipe-
AEenALIUX Pa3BUTVE NPOLLECCOB.

1.44. lpyHToBble W NOA3EeMHbIE BOAbI, ApeHWpYemMble CKNoHamu,
OKa3blBalOT CYLW\ECTBEHHOe BNUAHME Ha dopmupoBaHve OononsHeun-
obBanoB. Ponb BoAbl, 3aN0nNHAIOWENA TPEWHbLI B MacCuse opoa,ipoAB-
NAETCA B TMAPOCTaTNYeCKOM M TWAPOAVHaMUYECKOM pJasneHun Ha
nx creHku, OHO ymeHbLUaeT COMNPOTHBIIEHWE TPEHWIO MO CTEHKaMm Tpe-
WMH W NPU KPYTOM nNageHvuy TpewuHbl CTPEeMUTCA CMECTWUTb 4acTb
MaccuBa NopoA. lMoaobHbie AaBsieHWA BO3HUIKAIOT HE TONLKO B 3aKPbi-
ThIX CAYXUX TPeLiMHax, HO ¥ B CKBO3HLIX, €CK X HuKHEE cedeHune,
yepe3 KOTOpOE BbITEKaeT BOJAA, MEHbWe BepXHero cevyeHud. Bospewn-
CTBUME BOJAbl B TPeWWHOBATOM MacCCHMBeE B LEeNOM MPOABJAGTCA B W3-
MEHEHUM HaNPAXXEHHOr0 COCTOAHWA B NOPOoAax, YMEHbLLUGHWAU UX NpoY-
HOCTH,

2. OBUWWVE NONOXEHWMA NO OUEHKE N NMPOIrMO3Y
YCTORYVBOCTU ONON3IHEBBIX —~ OBBANIbHLIX CKINGCGHOR

2.1. OueHka ycToM4MBOCTYM U NPOrHO3 PasBUTUA ONMON3HERBbIX — 0B-
BanbHbIX CKNOHOB OTHOCATCA K HYUCNY Haubonee CRo»HbiX U HEQOC-
TaTOMHO XOpowo paspaboTakHbIX npobnem. [inAa ee pewleHnA HeoO-

XOANMO BblIABUTb, KONMUYECTBEHHO OUEHUTbL OCHOBHbIE peruoHanbHo-reo-
NIOFMYECKME N 30HaNbHO-KINMaTUYMECKNE 3aKOHOMEPHOCTU N 33KOHK,
npegonpeaenAloue obpazoBaHue Ha3BaHHbIX CKIIOHOB W WN3JI0XKEH-
Hble B pasd. 1. B 3aBUCMMOCTY OT cTapny MHMEHEepHO-TeonorM4ecKmnx
M3bICKaHWW, CNOMXHOCTW [EeOoNIOFNYEeCKOro CTPOEeHMA, TUMNOB CMelue-
HWA NOPOL CO CKNOHOB, BUAa CTPOUTENbCTBAa W UCNOMNB30BaHWA CKJIO-
HOB U NPUCKNOHOBLIX TEPPUTOPUUN OUEHKA YCTOMYMBOCTU W NpOT-
HO3 pPa3BuUTUHA ONON3HEeN-006BaNOB MOIrYyT ObiTe BhINOAHEHbI C Pas-
HOW cTenewbld TouHocTU, [MoaTomy cneayer pasnkyaTe OPUEHTUPO-
BOYHLIE W YTOYHEHHbIE OUEHKW W NPOrHO3bL! YCTOMYUBOCTYU CKNOHOB.

2.2. OpUEHTUPOBOYHLIE OUEGHKW U NPOrHO3bl YCTOWYMUBOCTY OMNON3-
HEBbIX — 0OBanbHbLIX CKNOHOB BbLIMOMHAKTCA NO pe3ynbTatam WX UH-
K€HEpHO-Teonoruueckoro KaprtuposanuAa B macwtabax 1:25000 —
1:50000 v otaenbHbIX TUNWYHLIX ANA paccMaTpYBaeMbiX NPOUECCOB
yuyacTkoB B macuitabe 1:5000—1:2000. Ao npoaomxutenLHOCTV OeW-
CTBUA 3TW MNPOTHO3bI UMEIOT Nepuoal  ynpexaeHwus oT OAHOO A0 NA-
™M net. CnegoBaTenstHo,UX pesynbTaTaMuv MOXKHO TGNb30BaTECA TOSbL-
KO B TeyeHue BpemMeHW BO3BEAEHUA UHXKEeHepHbIX coopy<eHuu. Noc-
fie 3TOT0 OPUEHTUPOBOYHBIE NPOrHO3b! LOMKHBLI BbITh YTOYHEHDI.
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2.3. YTOUHEHHbIE OUEHKW W NPOTHO3bl YCTOMMMBOCTY OITON3HEBLIX —
008anbHbLIX CKNOHOB BbLINONHAIOTCA € WCMONL3OBAHWEM PE3YNHLTATOSR
CARAYIOIUX PatoT: WHKEHEPHO-FeONOrMYeCcKOro KaptTlposaHuAa CKNG-
HoB B8 wmacwrade 1:1000—-1:500; pazsepouHbiX OGYPOBLIX, TOPHLIX;
ONbLITHLIX reoTexHuueckux, reothuzvvecknx, nadopaTopHbLIX; 3KCne-
PUMEHTaNLHOro MOAENKUPOBaHUA, CTAlMOHAPHBLIX WUHXKEHEepHO-Teonoru-
YecKUX HabniogeHuy  3a onos3He-o0BanocnacHbiMKU ckioHamu, [lo
MPOAOMKUTENBLHOCTU  AGWCTBUA — 3TO AOMroCpovyHbie MNPOrHO3bi C
NEpUoAOM YNpPeXxAeHWA OT NATW A0 NATHaAuaTh net. Mix pe3ynbTatbl
MOMHO MCNONL30BaTL Ha TMPOTAXKEHW BCEro cpoxa crabunusaumu
OCafAOK WMHKEHEPHLIX coopy»eHuu, Tipu HEODXOANMOCTU BPEMA
AGNCTBUAR A3HHLIX NPOTHO30B YBENWYMBAETCA Ha CPOK 3IKCnyaTta-
UMK CKCJIOHOB 1 MHYKEHEDHbIX COODYXeHWA Ha Hux. [103ToMy Hassan-
Hble NPOrHO3bl ABAAIOTCA nNepMaHeHTHLIMU U YTOUHAIOTCA BO Bpeme-
HYU NO Mepe NOCTYNNEHVA HOBOW NPOrHO3HOW uHdopMau i,

24. [Ana oueHky 1 NpOrHosa ycTOMYMBOCTY OMNON3HEBLIX — OO-
BanbHbIX CKNOHOB B HAacToAUlee BPEMR NPUMEHAITCA METOfbl, OC-
HOBaHHbIe Ha [ETEPMWHUPOBaHHBLIX W CTOXacTuvyeckux wmogenax, B
ACTEPMUHUPOBaHHBLIX Mogensx Havbonee WHPOKO UCNOAL3YIOTCA
MeToAbl NPAMOro pacuyeTa Ko3addwureHTa YCTOAUMBOCTUN CKAOHA.
3TV TPaAMLWOHHO pacueTHble METOAb! BECbMa MHOTOYMCNEHHbI, ObuLe-
M3BECTHBI N Pa3HOODPa3sHbl MO WMCXOAHLIM FOSIOMEHMAM U coaepa-
Huw. OHKM NCXOAAT U3 YCNOBUIA NpPenefsHoOro PaBHOBECWR, @ BbIMNC-
IEHVA  OCYWIECTBNAIOTCA nNo dopmyniaM ¥ Tpathuueckum npremam
IKNaccuyecKou Mexannky rpyHToB. Yonex npUMeHeHuA LaHHbIX Mme-
TOAOB 3aBUCUT OT HECKOMbKWUX NPUUUH: PacueTHLIX cxem, Hawubdonee
YO3aYHO BblOpaHHLIX W COOTBETCTRYIOUWMUX OCHOBHLIM OCOBEHHOCTAM
CTPOEHUA CKJIOHA, @ TakiXe OTparkalwowux ocnabneHHble 30HbI, reHe-
TUMECKUM TUN ONON3HA WNKU Oron3HR-obBana, MexaHWiM KX cmelue-
HUA; OT YuYUTLIBaeMbIX B pacyeTax perudodanbHbIX 3HaYeHu noxasa-
Teney CONPOTUBAGHUA CABUry ro NOBEPXHOCTAM ocnabnenun; xapax-
Tepa pacnpefencHUA BENWYYH eCTECTBEHHbLIX HanprXeHuu B8 nopopax

HeyCTOMMMBLIX vacTel cknoxos. MopasnAtouiee GONLLUMHCTBO VMO
WMXCA MeTOAOB pacvyeTa - KosthpuuveHTa YCTOWMUMBOCTU CKIOHOB
OCHOBaHbl Ha peWeHMW nnockok 3agadu. B rHell paccmMaTtpusaroTcs
yCNOBUA DPaBHOBECUR CMELLBIOWINXCA NOPOS, NO AXHIMKM Pa3pesa no
HarpasneHwio odWero yKnoxa pensea B NONOCE LWHPUHON OAYH METD
6e3 yyeta BMUAHWA GOKOBLIX W TLINOBLIX rPaHen ¥ MOMEHTOB CUJI.
[MosToMy HasBaHHbie MeETOALI UMEOT orpaHuyeHtble Npesens! npw-
MEHEHUA N HU3KYIO TOYHOCTL. Kpome TOro,oHu OCHOBaHu! Ha CUNLHO
YNPOLWEHHBIX CXeMax, He YYUThIBaoWKX BbilleyKa3aHHbIX TpeboBaHMiA.
[ nasHoe, paHHbIe pacueTHbie cxembl He MOTYT Yy4ecTb BCEro MHOTo-
obpasun ocobeHHOCTEt U 3aKOHOMEPHOCTEH, rpegonpeaensouwmx
hopmupoBaHne  ononaHein-o68anoB  (cm. pasg. 1), UX uzMeHeHMe
BO BpemeHn. Kpome Toro, npAmbie pacueTHblE METOMbl AJiId BbICO-
KUX ¥ KPYTLIX FOPHbIX CKNOHOB B BONLLUMHCTBE Cryyaes He mMoOryT
OLITH UCMONL3OBaAHLI U3-32 HEBO3MOMHOCTH NOJIYYUTs  NapamMeTph!
MPOYHOCTHLIX CBOWUCTE TOPO4 30H OCnabneHun.
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2.5. Ha cospemeHHOM ypoOBHE pa3BUTUAR UHIXEHepPHO-reonoruvyec-
KUX #"3bICKaHWUA, WX 00ecneyeHHOCTU BLIMUCNUTENBHOW TEXHWKOW, a
TaKXXe C yveTom TpeboBaHui NPOEKTUPOBaAHUR, CTPOUTENLCTBA, OX-
PaHbl W PaUUOHaANLHOTO UCNOML3OBaHUA 3eMent Hanbonee nepcnex-
TMBHBIMU  CNEAYeT CUMTaTb CTOXacTuyecKne MEeTOAbl OLEHOK K Npor-
HO38 YCTOMYMBOCTM CKNOHOB, ONUpaioLMecA Ha CpaBHUTENbLHO-reono-
rMyecKuin  aHanua. JTOT aHann3 CBOAUTCA K W3YYeHUI0 NPUPOAHOW
06CTaHOBKY, COBOKYNMHOIO B3aMMOAENCTBUA Mexay cobow v so3pen-
CTBMA Ha  YCTOMYMBOCTL ONON3Hel-06BanOB  3aKOHOMEPHOCTEN
(3akoHOB) ¢opMMUpOBaHMA f[aHHLIX NPOYECCOB Y XOPOLWO WU3yueH-
HbIX CKNOHOB C N3BECTHOW YCTOMYMBOCTbHIO CKNOHOB-aHaNoros 1 K pac-
NPOCTPAHEHUIO  NONYMEHHbIX Pe3ynbTaToOB Ha CKIOHbI C HEeusBecT-
HOW  YCTOMYMBOCTLIO (CKknoHb! OOBLEKTa NporHosuposaHuA). B Ka-
yecTBe mMaTemMatvvyecKoro oobecnevyeHUA CpPaBHUTENbLHO-TEoJNIOrnYecKo-
ro ananusa NpUMeHAITCA Hanbonee nNPOCTbIE U XOPOLWIO NPOBepeH-
Hbie anropuTMbl TEOpWU pacnosHaBaHuA obpasos (AvCKpUMHUHAEHT-
HbIX (YHKUWUA, HAXOXAECHUA WHGPOPMAUNOHHBLIX BecOB NPUPOAHLIX
aHanoros, ronocoBaHMA MO TYNMKOBLIM TecTam), rapMoHWuecKue
PyHKUMKM, nocnegosarenbHan MHoOXecTBeHHan perpeccuA. CosmecT-
HO € JAaHHLIM aHanu3oM PEeKOMEHAYIOTCA K NPUMEHEHUIO TaKike
MeToAbl OOpaTHLIX pacueToB ANA OUEHKW YCTOMYMBOCTN ONOMN3HEN
1 ONON3Hen-06BaNoOs.

2.6. Buibop aHanoros Ha cTaauu BbINONHEHWA OPUEHTUPOBOYMbBIX
NPOrHO30B NPOM3IBOAUTCH TONLKO NO TeM ROKanbHbiM (MecTHbiv)
OCOOEHHOCTAM, 38 TaKMXe PpPervoHanbHo-reoNorvYecKuM W 30HanNbLHO-
KNMMaTU4eCKUM 3aKOHOMEPHOCTAM (3aKoHaMm), KOTopbie npeaonpe-
AenAlnT dopMupoBadve K aKTUBU3ALUIO Pa3BUTUA ONON3HEN-06BasnoB
Ha CKNoHax-aHanorax U o6veKTax nporHo3vpoBaHuA. 3TN OCcobGeH-
HOCTWU N 3aKOHOMEPHOCTH YCTaHaBNMBAIOTCAR MOCNE BLIMONHEHVIA KapTu-
POBaHMA CKJIOHOB, KaK 3TO NpPeaycmMoTpeHo n. 2.2 HactoAwwux Pe-
KOMeHAauni,  YCTaHOBREHHblie ANA CKAOHOB-aHaNoroe W o6veKTa
NPOFrHO3a 3aKOHOMEPHOCTY (3aKOHbLl) ABAARIOTCA NpPU3HaAKamMwn NpoOr-
HO33 M OUEHKM YyCTOMYUBOCTU cKknoxoB, Ilocne ycTaHOBNEeHWA OTMeyeH-
HbIX NPU3HaAKOB NPOr{o3a oTbop aHanoros, cpeayi MMEIOWMUXCA B ap-
XWBax MaTepmanax XopoLwo W3YYeHHbIX CKMOHOB, OCYULeCTBNAEGTCA
o NpUHLUNY:

YyTOGbl OMNON3HEBble — OBBaNbHLIE CKAOHbLI MM WX YacTy Obian
noAOOHLI APYr APYry; Heo6X0oAWMO W AOCTATOYHO, YTOOL! OHWU Obinu
KaYyeCTBEHHO OAvHaKoBbl (NOROGHLI) , XapaKTepU3IOBaNUCh OAHUMU W
TeMW ke npusHakamu NporHosa U vumenyu Bnuaxue ycnosuA OAHO3-
HaYHOCTU. IJTOT NPMHUMN AOKa3biBaeT AOCTATOMHOCTL BbIABNEHHbLIX
NPpU3HaKoB NPOrHO3a ANR NOUCKa aHanora.

2.7. KauecrBeHHOe nogobue cKAOHOB-aHanoros v o6reKTa MPOrHO-
3UPOBaHUA 03HaYaeT, YTO OHU UMEIOT OAUHAKOBbLIE NPU3HaAKK Npor-
HO33:  NUTONOro-reHeTUYeCKUe WNWU neTporpampuuecKue Kommnnex-
Cbl Mopoa B OAVHAKOBOW CTENeHW TPewuHOBaTbIX U BTOPUYHO W3-
MEHEHHbLIX npoueccaMy BbIBETPUBAHUA, Pa3rpy3Kn M AEATeNbHOCTH
YenoBeKa, pacnonaralwTcA B npeAenax OANHAKOBLIX INEMEHTOB CKNaA-
YaTbiX CTPYKTYP (Kpbisio, wapHup, AAPO) M 4aCTAX CTPYKTYPHO-TeK-
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TOHUYeCKV X ONOKOB, oOrpaHuuMBalOWNUX WX Pa3pbiBHbIX HapylleHni
oaHoro nopAaka (macwraba); cecMuveckue ycnosua (BopmMUpo-
BaHMA CKNOHOB, OOBOAHEHHOCTb NOPOA, cnaralwumx CKIOoHbI, yCno-
BUA APEHUPOBaHWA NOA3EeMHbLIX BOA CKNOHaMW; KONWYeCTBO B Bofiax
cynbhaTHbIX, Xenesucroix, KapOboHaTHLIX coeaAuHeHUWW U cBOBOAHOWM
YrneKucnoTel; WMelT OAUHAKOBbIE COOTHOLIEHWA 30H OcnabneHwA
B MaccuBax MOPOA C NPOCTUpaHUeM U KPYTU3HOWN CKAIOHOB, reomop-
chonoruyeckue 0coBGeHHOCTU CTPOeHUA cKnoHos (ux npodwnu B Nna-
He, BbICOTY, KPYTU3HY M BO3pacT OTAENbHLIX 3NEeMEHTOB); Knuma-
TUYECKUE YCNOBUA DAa3BUTUA CKNOHOB (3KCNO3vMLMA; XapakTep pac-
npeAenesunA, BUA, KONMMECTBO aTtMocdepHbiX OCAAKOB WU MPOAONKKU-
TeNbHOCTb UX BbINaAEHUA;, NyBGuHA 30HLI CE30HHOIO NPoMep3aHvA
U CKOpPOCTb €e OTTauBaHWA, BO3AENCTBUE BETPOB B NPUNOBEPXHOCT-
HOW 30HE Ha 3/aHUAR W COOPYXKEHUA, NOCTPOEHHbLIE Ha CKAOHAX, ¥ WX
BAUAHME Ha YCTOMMMBOCTL) CTeneHb BO3AEACTBUS Ha NMOPOAbI CKAO-
HOB NPOUECCORB 3p03uK, abpasuu u ASATENLHOCTI HenoBeKa.

2.8. B cocras ycnosui OQHO3HaYHOCTU BXOART nogobue reometpu-
YECKOe, TFpPaHuvHbLIX YCROBWY, HaYaNMbLHOr0 COCTOAHWMA nopoa. Teo-
MeTpuvecKoe MnoAobue npeanonaraeT KavyecTBeHHoe noaodue Bcex
BO3MOXHbLIX noepxHocTeir (30H) ocnabnenmma B nopofiax CKIIOHOB,
No KOTOPbIM MOTYT NPOU3ONTU CMELLEHUA WnK O6BpYLLEeHUA NOPOA.
I paHuuHbICE YCRNOBUA BKIIOYAOT KavuecTBeHHoe nopobue dunbTpa-
KUOHHLIX CBOWCTB NOPOA, Mopdionoruu TpewiH U ux 3anonHuTenen,
OTYNEeHAOWUX Onoxku nopos OT OCHOBHOMO MaccuBa. HawaneHoe
COCTOAHVE NOpOoA NpeAnonaraeT NOAo6Ue CTeneHW 3K30reHHOro U3Me-
HEHUR NOPOA B npeaenax ONOA3HEBLIX — OOBaNbHLIX YacTen CKAO-
HOB, BO3MOXHBIX BeNUYUH MMAPOCTATMMECKOIrO, rMAPOAVHAMUYECKOTO
U B3BewMuBalowWero AaBneHuid BOAbI B TpewmHax (1 Apyrux 3oHax
ocnabeHunA) , OTUNEHAIOLLMX NOPOALI OT OCHOBHOrO MaccuBa.,

2.9. [llepeuucneHnble BN, 2.7-2.8 npusHakn XapakTepusylot
BOSIHE ONpeAenieHHYI0 YCTOMYUBOCTL ONON3HEBbLIX —  0OBaNbHbLIX
cknoHoB. lMo3aTtoMy  OHU gocTaTouHbl ANA BbIGOpPa Ha CTaAUK OPUEBHTY-
POBOYHbIX [MPOrHO30B aHanora corfnacHo npuBeaeHHoMy B M. 2.6
npuHLMNY.

2.10. Buibop aHanoroe Ha cragvv BbIMONHEHUA YTOYHEHHbIX MNpOT-
HO30B U OUEHOK YCTOMYUBOCTU CKNOHOB OCYLUECTBNAETCA bonee CTpoO-
ro, 4em Ha CcTauu OpUECHTUPOBOUHLIX MporHo3os. OHU BLIGUPAIOTCA
C MOMOLLI0 TaK Ha3biBaeMbiX KpPUTEpPUEB reosiornyecKoro noao-
6uA. 3T0 BLIYUCHEHHBIE ¢ NOMOULLIO aHanu3a PasmMepHOCTU NPOCTbLie
dyHKUMOHaNbHbIe 6e3pazmMepHble 3aBUCUMOCTU. JTU 33BUCUMOCTY
COCTaBfeHb! U3 NPLACTABRAIOUINX KOMUYECTBEHHLIX Pa3sMEpPHbIX NOKa-
3aTene MeCTHbIX, PErvOHaNbHO-reoNTIOrMYecKuX, 30HaNbHO-KNUMaTH-
YECKUX 33KOHOMEPHOCTEN Y 3aKOHOB PDOPMUPOBAHWA ONON3HEBLIX —
obBanbHbIX CKNOHOB NO MeToAuKe, usnoxeHHon B npun.l. [doka-
3aTENLCTBOM BO3MOXHOCTWM MCNONL30BAaHWA Ha3BaHMbIX KpuTepues
ABNAETCA XOPOLWIO U3BECTHOE NONOXKEHVE O TOM, YTO 3IMNUPUYECKU
YCTaHOBMEHHbIE 3aKoHOMepHocTH (M 3aKOoHbl) NPEeACTaBNAIOT CO6On
cnoXHble QYHKUUOHANBHbLIE 33aBUCMMOCTU MEXAY XapaKTepu3syioluu-
MM UX BenuuvHamu. IAnA xaxaoil U3 3akoHomepHocTer (3axkoHoB)
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MOXHO BbhibDpaTh TaKoe KONVYECTBO ITUX BenmnyuH, YToObi OHK 110N-
HOCTLHIO OTPpaXKanm ee CYWHOCTb. JTV BenuukHbl Ha3bIBalOTCA Npea-
cTaBnAowWnMY nokasarenamy. Cuctema yKasaHHbIX RPeACTaBNAIOWNMX
noKasaTenen NO3BONAET BbIABUThL NPOCTbie De3pasmepHble KONUYecT-
BEHHO BblpaXaemMble CBA3IY Me}xxay OTAeNnbHbIMWU 33KOHOMEePHOCTA-
MU B BMAE NPOrHO3HLIX KPUTEPWantHbIX YpaBHEHWH B TOM chayuae,
ecNv nNpepcTasnAlLLMe NOoKasatenn 06NafaldT cBOUCTBaAMMU NOMHOTLI,
MMEIOT PasMepHOCTb M BbipaXKeHb! KonvvecTBeHHO. CneayeTr noavepk-
HYTb, YTO B8 KpuTepuanbHoe ypaBHEHWe BXOAAT TaKie Taxkue 6e3pa3s-
MepHbie NPeAcTasnALve noKasaTenu-cUMNNeKcbi, OT KOTOPbIX
CYLUECTBEHHO 3aBUCUT YCTOMYMUBOCTD CIKNOHOB.

2.11. Ut6op aHanoros Mo KPUTEPUAM FeONoruyecKoro fogo6mA
MPOBOAUTCA MO ABYM NPUHUUNAM:

nepebii — Y NMoAOBHLIX onoN3HeBLIX — 0bBanbHbLIX DAOKOB NOPOA
VNN CKIMOHOS 3HaYeHUR rNaBHbIX KpUTepreB NOAOOMA COBRaaloT uUnwu
OTAKMAKTCA Ha BEMNUYMHDLI, NPOMNOPUMOHANbLHO OTpaxawiie unusMe-
HEHWE  YCTOWMMBOCTA CKJOHOB: BTOPOCTENEHHbIE KpUTEepUun MOTyT
No CBOUM BenuuuHam He coBnNapaTb ¥ U3MEHATLCA HENPONOPUUOHaNDb-
HO. PasfieneHne KpUTepveB Ha rnasHble U BTOPOCTEreHHbLIE nNpous-
BOAWTCA NO BenuunvHam UX YAEnbHOro Beca B (hopMUpOBaHUU yCTOuU-
UWMBOCTY CKIIOHA., 3HaueHVA YAENbHOro Beca BLIYUACNAKWTCA NPU  UC-
CNefoBaHvAX ARAUCNEPCUOHHLIX UMY MHOMOMaKTOPHbLIX PerpeccruoHHbLIX
Mogeneit No MeToauKe, wusnoxeHHow 8 npun. 6. [Jonyctuman Bse-
nMurHa  OWwnbKKM B noaodum obuvekta NpOrHoO3vPoBaHMA aHanoram
MOXeT ObiTb Bbi3BaHa HECOBNafeHMeM 3HaYeHU¥ BTOPOCTENEHHbIX
KPpUTEpUEE TreoniornyeckKoro nopobus ¥ mN3IMEeHYMBOCTbI0 KonuyecT-
BEHHbLIX MNPEACTABNARKWNX nOoKa3zaTenen, NO KOTOPLIM COCTaBfEeHb!
Kputepuu. OHa 3aBUCUT TaKXe OT NpeaAcTaBuUTenbHOCTU CTaTUCTUvec-
Kn o6paboTaHHbix  KpuTepues nosodun, OT BbIOPaAHHOM MaTemMa-
TAMECKOV MOJjenu, CTeneHu annpoKcumauuuv, oT pasneneHnAa Kpu-
Tepues Ha frNaBHble WU BTOpOCTeneHHble. CnepoBarenbHO, BENUUYUHA
3TON oWwubKKM MOXKeT ObITb 3afaHa U OMNpPeaenATLCA 3agayamMil NMPoOeK-
TUPOBaHUA, CTPOUTENLCTBA W UEHHOCTLID  OcBavBaeMbiX ONON3He-
BbiX — ODBafbHLIX CKNOHOB;

BTOPOW — YpaBHEHWA CBA3W  MeXAY NPeACTaBNAIoWMMY NOKa3a-
TenAMK 3aKOHOMEpPHOCTel ¢opMMpOBaHUA ONOJM3HEBbLIX — O6BaNb-
HbIX CKNOHOB COCTaBMNAIOTCA W3 KPUTEPMEB eoNornyecKkoro noao-
OVA W Ha3LIBAOTCA KpuTepyanbHbiM ypaBHeHuAMu., OHK ABNAIOT-
CA NPOFHO3HLIMW B Npeaenax BNMAHUA KaveCTBEHHO BbipaM<aembix
(Ha A[aHHOVM CTagvM U3YyuYeHHOCTW)  3aKoHomepHocTed (3aKoHoB),
V4ET KOTODPbLIX MOXET ObiTh OCYLWIECTBNEH Ha OCHOBE NpMHUMNOS
cpaBHUTENbHO-reonoruyeckoro aHanusa (cm. n. 2.7) .

2.12. CyuwHOCTE CTATUCTUYECKOro MNOA06GUR, pernameHTvpyemasn
BTOPbIM npuHumnom {(cm. n. 2.11), ceoantcR K XapaKTepucTuke
ONON3HEM-0DBANOB TakKyuMu KpPUTEPAMW Feonornyeckoro nogooua,
KOTOpbIE UMUTUPYIOT B3aUMOAENCTBUE CAYYANHbLIX 3aKOHOMEPHOCTEN
Pa3BUTVA OTMEUEHHbLIX NPOoWecCoB MOCPEACTBOM WX NPeACTaBARIOLIUX
KOMUUECTBeHHbIX NoKasatenen., o KputepnansHOMY YypasHeHWIo
MOMXHO OUEeHWUTbL VYAENbHbLIYM BEC KaXAOr0 U3 KpUTepues, BoLUeaLLUNX
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B ypaBHeHMe, 8 ux obWwem COBOKYNHOM BO3AeACTBUM Ha YCTOW-
YABOCTb CKNOHOB. IlOAy4YeHHbIE 3HaYSHUS CNPaBseAnnBLI NpW 3aRaM-
HbIX KPUTEPUAMW  HayanbMbiXx YCAOBUAX W [PU cnyqauumx YUCneH-
HbIX 3HaYEHWAX npeacTasnAlWKWX WX nokasatenein. CneaoBaTtens-
HO, BbLIOOP aHanora NO yKazaHHbLIM ¢ KPUTEPMAM O0O3Ma4waeT BepoOAT-
HOCTHOE reonoruvecKoe nosoowue.

2.13. MNMpasuna nn. 2.6, 2.11 cchopmynuposaHbl Ha OCHOBe COOT-
BETCTBYIOLMUX pABYX Teopem thuanueckoro noaodua. OaHako 37w
npasufia WUHTENPEeTUPOBAHbLI Ha BEPOATHOCTHOM {CTAaTMCTUMECKOM)
NPMHUKUNE, YTO BhiTEKaeT U3 CNEeAYIOWEro fonyuleHur. Beegem B MH-
AUKATOPbL! NOACOUA peanuaauvys CRYYaIHLIX BeftuH, TOraa oHu 6yAayT
He paBHbl eAuHuUe, Kaik 3To TpebyeTcA ycnosuAMy Teopuu usn-
YEeCKOro NoAobuR, a KakoMy-TO 3apaHee HeussecTHOMY uucny. bonee
Toro, no E.C. BeHuento, BepoORTHOCTL PaBeHCTBA MHAWKATOPA cnyvawv-
HOrO ABEHVA eanHYLE DPAaBHA HYNIO, TO €CTb MMeeT MecTO HepaBeNCcTBO

1L -11<4

rae k= 12,...,n , I, — viaukarop noaobun, A — HEKOTOpPaR pas-
HUUa B 3HaveHuu MHauKaTopa NORKOOUA OT eAuNUUbI, Ha3bliBaeman
AonycTuMoi norpewHocTeto, I, = K oGwma/K ananora (7=1,2,3...).
[ipu 3TOoM ycnosun nonoﬁue nepecraet ﬁbITb ACTEPMUHUPOBAH-
HbIM ¥4 OCYWIECTBNAEGTCA C NOrpewHocTei0 He 6onee A . Mox#HO nerxko
HaNTU BEPCATHOCTL BLINONHEHWA HEPaBeHCTBA, a camMo nogobue bBy-
AeT HasbIBaTLCR 'nodobue no sepoATHocT” (UNK cTaTucTUYecKoe) .
2.14. inf O6icTROro NOUCKa aHaNnoroB peKoOMEHAYeTCA BCi0 UHGop-
MaLUmio 06 OnonsHeBbIX — 00BaJNibHLIX CKIIOHAX, UX 3aKOHOMEDPHOCTAM
(cvi. pasa. 1) u KpuTepuam reonoruyeckoro nogobuna (npun. 1) 3awHo-
CWhTb Ha nepMdoKapTsl ¢ Kpaesoin nepcropauusit NKIM pyyHon obpabor-
K tuna K-5. Ova unbopmaunorno-nonckosan cuctema WNC nosso-
nAeT HakannvsaTbh UHGOPMaUUo O CKROHax 8 Buae 6aHKa nepdo-
Kapt BMKMN. On 3aHumaer HeMHOTO MecTa ¥ NO3BONRET B TEUEHWE
HECKOMbIKUX MUHYT HaWUTW wHTepecyowuid Hac cknod, fMouck adano-
roe u3 BITKIT npoussogaT nooyepeaHo nMo BCeM TeM 3aKHOMEepHOC-
TAM, KOTOPLIC 3aKOAUPOBaHbl H3 BHEWHUX NONAX neppoKapThi ¥ KO-
Topbie XapakTtepHsl AnNR 0o0veKTa nporHosuposaHvA. [AnA opuexTy-
POBOYHLIX MPOFrHO30B OTOOpaHHbIe Takun 06pasom riepdoKapThi Aa-
AyT Heobxoavmylo uHbOpMauwiod 0 cKoHax-aHanorax obvekra npo-
rHo3uposatuA (cornacHo npuHuuny n. 2.6) . (Mpy yTouHeHHbIX npor-
HO3ax cpeiy otobpanHbiX MK BLIBUPaOTCR TOMLBKO TE U3 HUX, YV KO-

TOPkIX COBMAfaloT MO BenuWyuHe 3MavYeHWA COOTBETCTBYIOWMX Kpu-
Tepues reonoruueckoro noaotus (cornacHo nepBoMy MNPUHLUNY
n. 2.11). 3HayeHun opgHOuMEHMbLIX KpUTEpMeB noaobuAs B nNpoCT-
PaHCTBe U BO BpemMeHU B npefenax KayeCTBeHHO OAWHAKOBLIX NpU-
POAHLIX YCMOBWYA WMEIOT, B OCHOBHOM CRy4aliHbif XapaKTep wu3anme-
HeHuA, [loaTomMy Aake NPy NONHOM cCOBNageHuy 3Ha4eHUIn STUX KpU-
Tepues OYAET WMeTh MECTO Kakana-To owubxa B8 BbiGoOpe aHanora,
AONONHUTENLHAA K TOW OWwubKe, KOTOpPaR pernamMeHTUpPoOBaHa NepPBbIM
npuduunom n. 2.11. Ee senuuuHa B cratmcTuveckom nopo6um onpe-
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AENAETCA B3BeLEHHbIMU CPEQHEKBaAPaTUMECKUMYU O OTKAOHEHVAMU
KaXAoro u3 KpuTepues B KpUTepnanbHOM YypaBHeHuu (npunuun
BTopoi n. 2.11) oT cBoero cpeAHero 3Ha4YeHWA U OT NPOTHO3HOrO
ko3aththuumeHta ycronyusocTv (KpuBOoW perpeccun), CTaTUCTUMECKMN
CBA3aMHOIrO CO BCeMU APYTrMU KPUTEPAMU.

G=a50 + 80, ..+n'6” = 0'6°),

rae 4,, A, ....,8,y5ensHoli Bec KpuTepues, onpeaenAemMbIn NPy
nccneaoBaHuAX Kpmepuanbuoro vypaBHeHUA (mHorodiakTopHaAa no-
cneaosatensHan perpeccun, cM. npun.6); G,, G, ., . . . , 0, — cpea-
HeKBaapaTuuecKue OoTIKNOHEHWA, CnegoBaTenbHO, MONHAA U AONYCTU-
MaA BenudnHa owunbku 8 BbLIGOpe aHanora u COOTBETCTBEHHO OUEH-
Ke ycronumsoctu 6yaer pasta O0,= A + G .

2.15. Mpu 3nauuntensHom obbveme BIKI umbopmaumo 0 CKNOHaXx
Heobxoaumo 3aHocuTb B namMATe OBM. [AnR ropoackux Tepputropun
N KPYMHLIX WHXXEHEPHBLIX COOPYXXEHUN (NpoMbILUNEHHbIX KOMMNeK-
COB), B npefenax KOTOPbIX UMEIOT MECTO pasBuTue ¥ aKTUBU3aALUA
onon3sHen-06Banos, uHdopmauua bIIKIT apomkHa BxXOAMTL B NOA-
CUCTEMY eauHOl aBTOMaTU3MpoBaHHON cuctembl ynpasnenua ACY.
Jdtra ACY ABnmetcA CUCTEeMOW MOHUTOPUHIa reofuHammyeckou ob-
CTaHOBKM ropoaa (vnu komnnekca uHXEHEepHbIX cOoOpy»<eHwid). Ta-
KOA MOHUTOPUHI NO3BONWUT OBCOCHOBAHHO ¥ C HaUMeHblUuen 3aTpaTon
CPEACTB VYNPaBnATb CKNOHOBLIMW TPaBUTAUNMOHHLIMW MPOUECCaMu.
Erf0 KOHEYHONW M OCHOBHON 3afaueir AonxHa ObiTh Bbifjladya B 3afaH-
Mblé MOMEHTb! BpeMEeHW pPe3ynbTaToB NepMaHeHTHOro APOrHo3a wus-
MEeHEHUR YCTOUUMBOCTU CKSIOHOB,

2.16. MoHutopunr reoaniHamuueckon o6GCTaHOBKW ropofa aKKy-
MynupyeT B cebe Bclo uxidopmauuio noacuctemsl ACY {(cm. n, 2.19).
B uenomM B8 HEeM AOMXKHLI ObiTb paHHbie, KOTOPble XapaKTepusyioT
cneayiouwee :

CTpoeHue, CBOMNCTBa WNK COCTORHUE MaEcCUBOB NOPOA, Charalolinx
CKNOHbI, HA MOMEHT ¥UX OCBOEHWUR;

U3MeHeHNA CTpOoeHUR, CBOUCTB W COCTOAHWAR MAEcCUBOB, Bbi3BaH-
Hble NPUPOAHLIMKU (aKToOpaMW — COBPEMEHHbIMU TEeKTOHWNYECKUMM
ABMXEHUAMKU (BKNIOYAR CEMCMUYHOCTL) ; TNy6uHHOM W GOKOBON 3PO-
anen unn abpasuven; BANAHUEM NPOLECCOB BbLIBETPUBAEHWUA U PA3rPy3KN
Ha COCTORHWE ¥ CBOUCTBa MaccUBOB NOPOA.

HazsanHbie fgBe rpynnul HakTOPOB XapaKTepu3ylwT MeaneHHo
U3MEHAIOWYIOCA BO BpeMedn vacTb uHthopmauvn ACY. MNoatomy AnA
NONy4eHUR NEPMEHENTHLIX YTOUYHEHHBLIX MPOrHO308 HeobxoanMo
BOBpeMA NOJSy4aTk CBEAEHMUA O TEX aAHTPOMOreHHbLIX U3MEHEeHUAX B
CTPOeHWY, CBOMCTBAX, COCTOAHMWU NOPOA CKNOHOB, KOTOPbLIE MOFYT
Bbi3BaTh yulepbHbie AnR ropoda (vNuY NpoMbilWNeHHOTo KOoMMeKca)
NPoABNEHUA ONON3HEeW-06BanNnoB W APYruX, NapareHeTWYecKW CBA3aH-
HbIX C HWMWK, npoueccoB. Kpome TOro, MOHUTOPUHI AOMKeH coaep-
»ath  cneumanbHo noAOOpaHHLIe ANA PEWeHWA rnaBHoK 3aRauu
CTaHAapTHble MaTematudeckue nporpamMmel no obpaboTke nocry-

26



nalowein uHdopMalMM ¥ Bblaave NPOrHO3HBIX MOKasaTenen, xapak-
TEPUIYIOLUNX COCTORHME CKNOHOBLIX TPaBUTaLUOHHLIX MPOUECCOB.

2.17. B cnyvanx Korpa npv suibope ananoros BbLINONHEHL) BCE
TpeboBaHMA NN, 2.6—-2.8, MOXHO cHuUTaTh, UTO YCTOMYUBOCTb CKNO-
HOB 00beKTa NPOrHO3WPOBaHWA NPUMEpPHO COOTBETCTBYET  YCTOM-
YABOCTU CKNOMOB aHanoros. OAHaKO NOAHOro BbLINOAHEHUR TpPebo-
BaHU  YKAa3aHHbLIX NYHKTOB AOOUTLCA OueHb TPYAHO K3-3a CONLLIOND
pa3HoobpasrA reoforuYecKoro CTpoeHWR, UCTOPUM (POPMUPOBaAHUA
CKNOHOB, B3aUMOBMMAHUA W B3aUMOOBYCNOBNEHHOCTN 33KOHOMEp-
HOCTEM W 33aKOHOB pPa3BUTUA ononsHen-o6sanos. B Takux cnyyaax
HEOOXOAUMO Mpuberate K NOMOLWM MaTEeMaTHUECKWX MeTOoaoB, pe-
KoOMeHAYeMbIX B N, 2.5.

3. OPMERTUPOBOYHAR OUEHKA U NPOIrHO3 YCTONMNBOCTW
ONON3HEBLIX -~ OBBANbLHLIX CKNOHOB C NOMOUbIO

METOA0B TEOPUU PACNO3IHABAHWUA OBPA30B

3.1. [lporHo3s yCTOMMUBOCTA ONON3HEBLIX-00BaNbHLIX CKMNOHOB C
MOMOLLLI0 OTMEYEHHLIX METOAOB CBOAUTCA K pacno3HaBaHuio COCTOA-
HUA O00BLeKTa NpPoOrHoO31POBaHUA Ha MOMEHT, COOTBETCTBYIOW WA Bpe-
MEHU W3IMEPEeHUA MPU3HaKoB NPOrH03a, K 3aKNueHud 06 namene-
HUN YCTOWMUBOCTY CKAOHOB C MOMOLULIO 3KCTPanonAuUn BblABNEH-
HbIX MECTHbIX  {NOKanbHLIX) W PErvOHANbHBLIX 33KOHOMEPHOCTE
PasBUTUA CKAOHOB U 00BEKTa nporHosuposaHnA. MeTopasl pacnos-
HasaHuA OO0CPasoB MNO3BONAIOT OUEHWUTL YCTOUYUBOCTE U3y4aeMbiX

CKIIOHOB, UCXOAA U3 COBMECTHOIO PacCMOTPEHMA JaXke KauecTBEHHO
BbipaXaemMsbix BcexX TEeX NPU3IHaKOB NPOrHo3a, KOTOpbie YA3ANOCh YCTa-

HOBWTL Ha CTaAWW OPWUEHTUPOBOYHbLIX NPOrHO30B. JTO AaeT BO3MOX-
HOCTE MakKCUManbHO WCNONbL30BaTb NPU NPOrHO3ax BCH MMEH WYICA
nHdopmMaunio 0 CKNOHax ¥ nonyuarts 60nee TOYHbIE PE3YNbTaTbi, Yem
NPy OUEHKEe YCTOMYUBOCTU CKNOHOB NO KaXXAOMY NPU3HAKY NPOrHO-
32 B OTAGNLHOCTW, B TOM YMCNEe U MeToAaMu NPAMOro pacyeta {n. 2.4).

3.2. (lpumerenue MeToA0B BO3MOXHO Npu Hanuuun obByuatoulei
BLIOOpKU. OHa AonkHa cogep)ath He MeHMee CeMUM CKNOHOB aHano-
roB pasHoro COCTOAHUA C KO3hdUUUEHTOM YCTONYMBOCTW, U3Me-
HAowemen, Hanpumep, oT K, =13 a0 K y< 1, MNpeaenv Koneba-
HUA K, YCTaHaBNMMBATCA, UCXOAA U3 LEHHOCTU OCBansaemMbiXx
CKNOHOB, Knacca  CTpouTenbHbiXx OOLEKTOB, 3aga4 MpPoOeKTUPOBRa-
HUR U OXpaHbl reonoruvyeckon cpeabl. Noaromy ucnonL3oBaHue Aam-
HLIX METOAOB orpaHuvueaeTch obbemom BIIKM (n. 2.14), xovA yaos-
neTsopuTentHblie pPe3ynbTaTthli B PRAE CNy4aes MOMXHO NONYYUTb NPW
Hanuyuy B obyvaowen Beibopke 2—3 aManoros,

3.3. OcHoBHaR MAECR NpUMENeHWR MeTOAOB pacrno3HaBaHvin OOpa-
30B ANA NOKaNbHbiX NPOTHO30B YCTONYVBOCTY ONON3HEBLIX — OOBaNbL-
HbIX CKNOHOB 3aKNKYaeTCA B cheaviowem, fonyectum, 4TO UMEETCH
HECKONbKO CKNOHOB aHanoros, NPOLWEAWUX 3a BpemA 1  cTauuoHap-
HbIX WHXEHEPHO-TEONOrvyecKmMx HabnwaeHur NPosepKy v pa3aeneH-
HbIX MO peaynbraram ITux HabnodeHuit Ha ABa Knacca: YCTONYUBbLIX
(¢ K, 2 13) vHeycroitumemix (¢ K,<1) B TeueHue spemesn T.

27



flepea Hauanom Habnwogenwuit no Kawxaomy aHanory 6bin ycraHoBneH
HeKoTOpbii  Habop npusvaxkos nporwo3a (n. 2.6). MpuseasexHan
dopMynupoBKa 3afaun cosnafget ¢ IOPMYynUPOBKONA 3aaayn Teo-
Py pacno3HaBaHuRs o06pa3os: UMEeTCR OGV'-!GIOLI.I.HH nocneaoBaTeny-
HOCTb 06bEeKTOB Knaccos A u B , KaXabiil U3 KOTOPLIX XapaKTe-
PyU3yeTCA BEKTOPOM NPM3HaKos ., xz, . « + ,X,,; TPeOyeTCAR Ha OCHO-
BaHuu 0Oyuaowen NOCNeAOBaTENLHOCT NOCTPOUTL Npasuno, Ko-
TOpOE MO3BONUT OTHECTW NPON3BOAbLHLIN 06BEKT, HEe BXOARLLUA B 06 Y-
yalolyio nochepoeatensHocTd (BbiGopky), kK knaccy A unu B Ha
OCHOBE VMEIOWUXCA ero NporHoaMbix npuaHakos. foao6GHbIM 06-
pa3oM 3afava PoOpMYyNMpYyeTcA ® ANA CAyYan, Korga WMelTCA CKnMo-
Hbl-aHanory, pasAenAIoWVEcA MO BenuuvHe Ko3dModUuMeHTa YCTOWU-
yMBOoCTI Oofee 4YemM Ha ABa KNacca; Hanpumep, KNacchl, HaxoARA-
wwecn 8 npomexytkax [0, ¢, ] ,[¢,,2¢,1,02¢,,3¢,] n1a.

3.4. [AnA nosbiWeHUR TO'-IHOCTM oueHKy KoathdrumeHta yCTOMN-
YMBOCTW CKNIOHOB B 4MCNO NPWU3HAKOB MpOTrH03a HEOOX0AUMO BKO-
HaTh NPU3IHAKK, 3aMepeNHbie Yepe3 Hexortopoe BpeMAa £ = T  noc-
ne pasjeneHMA CKNOMOB aHanoros Ha Knactbi, B 3TOM cnyvyae npor-
HO3UpOBaHMe MeToAaMKn pacno3KaBaHuA OOpa30B 3JaKNIOMaeTCA B
npeagcKazaHqin M3IMEHEeHMA COCTORHUA CKMOHOB 00beKTa nNporHo-
3UPOBaHMA Ha BpPemMA T no pesynbraTam HaGnwaeHW 3a CKNO-
HamMyu B TeueHue spemeHn T . MuHUManNbHO AONYCTUMOE KONMYecT-
BO CKNOHOB-aHaNoros B KawAOM Knacce (anm ycnosuit, ecnu ux
Gonbwe 2) 3aBUCUT OT NPUMEHAEMBIX METOLOB MAaTeMaTU4eCKou
06paboTKU NpPU3HAKOB NPOrHO3a, OCHOBHbLIE 13 KOTOPbIX WU3NOXKe-
Hbl 8 nn. 3.5-3.12.

3.5. Mertog cratuctuueckKux peweHunn nNpu annpoKkcumaunu pac-
npeaeneHuin CKNOHOB-aHaNoOros © OOLEKTOB NPOrHoO3upoBaHnA 8
Knaccax ¢ HopManbHbLiMKU pacnpeaceneHyRMI LWLUPOKO NPUMEHACTCA
B8 fiPOFrHO3UPOBaHUM COCTOAHMA reoNOrvYecKnX nNpPoueccoB U coc-
ToUT B cneaywuwem. flo aaHHbiM obyuaowie#d BbLIGOPKK CKIIOHOB-
aHaANoOros BLIYUCAAKTCA B OTAENLHOCTM ANA KNaccoB YCTOWYUBLIX
{,knacc 1) u HeycromuuBbix (Knacc 2) cknonoB ( M. 3.3} ouenkwu
IMEMEHTOB BEKTOpa CpeaAHWuX 3HaueHW’i 1 3NeMeHTOB KOBapuauuoH-
HOM MaTpullbl NMPOTHO3VPYIOWWX  3HaYEeHUK Ko3MhdruMeHTa ycTou-
yasoctn. CtpoutcA dyHKuvA norapuma OTHOLWEHUA NNOTHOCTEW
pacnpeaeneHA B Knaccax, KKoTopaa onpepeneHa B NpoCTpaHCTBe npus-
HaKoB nporHosa X . 1 umeeT BUA

* 1/2 M-mz) 5“"(% mz)*f/ZZn (detS /det.S‘ ),

rae  m; — BeKTOp OUEHOK 3HaveHUW KoabhuumneHTa ycTonumsocTy
AnR  {-ro Knacca, t = 1,2; §; — ouUeHEHHaA KOBapuauMoHHaA MaT-
puua ans  £-ro Knacca: S-"— matpuua, obpatHan S; ;detS.— onpe-
Aenutens Matputbl 5,: : ¥ — 3HaK TRaHCNOHWPOBAHUA. I'lpon-lo-

28



3upyiowee NpaBvno 3azaetcA 8 suae dydkumu L (X) 1 HexoTopo-
rO NOPOroBOro 3HaYeHWA A , Bbl6op Kotoporo dnpeaennetcA 3afia-
yammn uccneposanuli. JlokaneHbin NPorHo3 yCTOMMMBOCTU CKNOHOB
00beKTa nNPOrHO3UPOBaAHUA CBOAWTCA K BbLINONHEHUIO ClEAYIOWNX
onepauuia:

N3MEPRETCA BEKTOD NPU3HAKOB NPOrHo3a X u3y4aemoro CKNoHa,

BbiyuCNASTCA yHKUUR L (X) 1« ee 3HaweHne cpasHMBAETCA C MO-
POroBbLIM 3HaueHnem A ;

ecnu aHavenne pynkumn L { X ) 7 A, cKnon OTHOCUTCA K Knac-
cy ycroiumebix, ecnu L (X )€ A — K HeycTOM4MBbLIM.

Buibop nopora A umeeT donblLloe 3HaYeHne, NOCKONLKY OH Onpe-
AGNAET COOTHOWEHME OWnBoK MepBoro WU BTOPOro poAa v Hapex-
HOCTb MPOrHO3UPOBaHWA. BepoATHOCTU OWIMBOK MOXHO YMEHbLINTD
32 CYeT ycraHoBAeHuA ABYX noporos Ay v A,, npuiem A, 7A,,
a peweHne NPUHNMaETCA B8 COOTBETCTBUMU C NPABUNOM:

L{(X) > Ay — cknoH 06bveKTa NPOrHO3UPOBaHUA YCTOMMNBLIN;

A, SL (X)SA— HeoGX0AVMO OTKAa3aTbCR OT NPOrHOIMPOBAHUA MO AaH-
HbIM CKAOHaM-aHanoram u nNpuU3HakKam NPorHo3a;

L(X)4<A,~ cxnod oGueKTa NPOrHOSUPOBAHWA  HEYCTOWUMBLI.

3.6. Pazaennowme noBepxHOCTA B NPOCTPaHCTBe NPU3IHAKOB Npor-
HO32 METOAOM CcTaTucTuyeckux pewesnin (cm. n. 3.5) onucwiBaoT-
CA NWHeHbIMY YPaBHeHWAMM BTOporo nopAaka L. (X)= A;. EcanJ,=
= §,, TO NOBEPXHOCTV ABARIOTCA runepnnocKocTAMKU. AnA npume-
HeHUA  JaHHOr0 MeTojda Ha CTaAuv OPUEHTUPOBOUHLIX fPOrHO30B
He TpebyeTCA nNpoBepKU runoTes o0 HopmansHOM pacnpeaencxsun, OM
NPUMEHM BO BCeX CAyvanX, Koraa obGecneynusaetcR Tpebyeman Be-
POATHOCTL OWKMOOK  NPOrHO3HLIX MNapamMeTpoB, OLUeHWBaeMblX Ha
npakTuKe NOo 3K3aMeHauUoOHHON BbLIGOPKe CKNoHOB-aHanoros. Pop-
ManbHbIM  YCNOBUEM NPUMEHMMOCTM METOAa ABNAETCA BbINONHE-
Hue TpeboBaHMA O TOM, YTO KOMUYECTBO CKNOHOB-aHANIOrOB Ka)X[o-
0 Knacca yCcToMuMBOCTM B8 OOyuvalowe’ BoiGopke ObINC He MeHblue
KofnvyecTBa NpuU3HaxkoB NporHosa, PaspeneHvie CKNOHOB Ha KNacch!
no anroputmy yuKumun L(x) {cm.n.3.D) pekomenayetcr ocy-
LWeCTBAATL C NoMolbio IBM.

3.7. Metoa craTUCTUMECKUX peLUeHUIA Ha OCHOBE NOKaNbHOW OUeHKW
OTHOWEHUA NPaBAONOAOCOGUA NPUMEHAGTCA B8 CNy4aAXx, KOoraa pas-
ACNAIOLWAaA NOBEPXHOCTb, NOCTPOEHHaR no metoay n. 3.5, nnoxo an-
NPOKCUMUPYET rpaHuyy weXay xnaccawvu, Pewuenvie 00 OTHetceHmMw
CKJ/IOHOB K YCTOWMMBBLIM WMNU HEYCTOMMMBLIM NPUHUMAETCA Ha OCHO-
BaHUWKM CpaBHEHUA QYHKUMK norapudmva OTHOWEHWA NPaBAONOAO-
6uan L (X) c noporosbiM 3HayeHuem A ; L (X) BbIMUCAAETCA 13

dbopmMyne:
L (X)=In[(K+ D/ (K1)(N,#2)/(N*2)],

rae  N;, N, — KOAMYeCTBO CKNOHOB NEPBOFr0 U BTOPOro KNaccos
ycToumBocT¥ 8 obyvaoweir Boibopke; K,, X, — KONW4ECTBO CKNOHOB
NnepBOrO M BTOPOro KNAAccoB, MONaBWINX B HEKOTOPYIH? OKPECTHOCTD
Toukn X, . OKpecTHOCTbL B NPOCTPaHCTBe NPr3HaKoB NporHoza dop-
MUPYETCA BOKPYr TOuKKU X KaK ueHMTpa 1 paclwinpreTcA A0 Tex nop,
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noKa KONWYECTBO CKMOHMOB fIEPBOro WU BTOPOrO KNaccoB B HEW He
AOCTUIrNEeT 33a/aHHOU BENMuUHLI, ONPeAENAEMON yCnosuem

K,+K,> K, rae 3sK'<02(N+N,).

Oco6eHHOCTbi0 METOR3 ABAAETCA BO3MOXHOCTL €ro NPHUMEMEHUR,
KOrAa KOAMHMECTBO NpK3HaKoB NPOrHo3a bonbilue KoOAWYecTBa CKIAO-
HOB nepsoro U (¥nu) sTOporo Knaccos obyuatoilieil BLIGOpPKN.

3.8. Metoa obo6uwenHOro NOpPTPeTa ANA uenen NoKanbHbIX OPUEH-
TAPOBOYHLIX NPOTHO308 YCTOMMMBOCTK CKJIOHOB COCTOMT B Cneayio-
wem. WcxoaHoe nNpocTpaHcTBO NPU3HaKoOB NPOrHOo3a npeobpasyer-
CA B HeKoTopoe OuHapHoe nNpocTpancTeo B, B KOTOpOM KOOpPAUHa-
Tol Ka¥oro U3 BEKTOpOB MOryT fMpuHumMaTs 3HadueHua O unu 1. Rua-
Na3oH U3MEHEHUA KaXAOro 7-r0 UCXOAHOrO NPU3HaKa NPOorHo3a
pas6usaeTcA Ha K, wntepsanoBun @ Ky + Ky + ... +K. , + 1-4
KOOpAUHATE BEKTOpa, COOTBETCTBYIOWEro paccmarpusaeMomMy CKAO-
HY B8 OuHapHOM npocTpancTse 8, npucsanBaeTcA 3HaveHue 1, ecnu
3HaueHue J -TO Npu3aHaKka nporHo3a nonagaet 8 [ -¥ uHTEpBan
(1 = T < K, ), vnn 0, ecnu ne nonapaer. MNpn Takom npeoGpasosa-
HUM Pa3MEpHOCTb MPOCTPAaHCTBa MPU3HAKOB MPOTHO3a B0O3pacTaer
A0 BefNYUHbI Jz K, ,rae m — yucno UCXOAHbLIX NPU3HAKOB NPOr-
Ho3a. Mo AauHbIM oﬁyqalou.l.em B8bI00pKKN B npocTpaHcTee B cTpouTt-
CA rMNEpPNNoCcKOoCTbL

w)=(1+K)/2 X€B, Y4,¢€B,

rae ¥ — Tak HassiBaemsilh "'0606WeHHbLI NOPTPET’', KOTOPLIY NPea-
cTaBnAeT coGoit KomGuHauuio BekTopos X, € 8 , cOOTBETCTBYIOLUNX
06LeKTam Knacca 1, 1 BeKTOpOB Y, € 8, coome'rcrayloumx obbeK-

Tam Khnacca 2, K — HeKoTopoe tmcno
‘Z a/“’ /” V=" fds’ y 7

rae N,, N, — uucno cknoxos nepaoro W BTOPOFO Knaccos B 06yyalo-

wevr sbibopke. Kosuuventol 2,, B, onpeaenAnTcA nyteM Ha-
XOXKACHUR MaKCMMYyMa cbw-u(uun

”:z
rae ¥ = Z" -f..'.‘ - % I¥H = (¥, ¢¥) 8 nonowuTenbHOM KBaA:

pate npocrpal-lc'raa "B . OTcyTCTBUE MaKCUMyMa O3Ha4aeT, YTO B
AAaHHOM NPOCTPAaHCTBE Knaccm 1Tun2 (cm. n, 3.3) c nomowesio runep-
NNOCKOCTU HepasAenuMbl U HeobBxoaumo NubBo uamMeHnTL NPOCTPaH-
CTBO NpU3HaKoB NPorHosa, nubo NocTpouTsL PasAenAoWyYl0 NoBepx-
HOCTb Oonee CROXHOTO BUAA.

3.9. MokanbHbIi NPOrHO3 YCTOWMUBOCTY CKNOHOB METOAOM 0600-
uieHHoro noprpera (cm. n. 3.8) csoauTcA K TOMYy, YTO NO 3HAYEHMAM
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NMPU3HAKOB NPOrHo3a CKNOHY 00beKTa MPOrHO3NPOBaHWA CTaBUTCHA
B COOTBETCTBUE BEKTOP A 8 NpocTpaHCcTBe B 1 BbIMMCAAETCA CKanAp-
Hoe npowsseaerue ( X, ¥, ). Ecom ( X, %,) < (1 +K) /2, 70 cKnon
OTHOCUTCA K Knaccy YCTOM'-IHBI:IX ecnm X ‘F ) = (1+K) /2, cknoH
OTHOCUTCA K HEYCTOMMMBbIM.

3.10. TlporHos ycroMuMBOoCTU CKNOHOB C MOMOILUBID anropwuTMma
AVNCKPUMUHAHTHBLIX (YHKUWA DPEeKOMEHAYETCA NPUMEHATh B CNyvanXx,
KOTfia Npu3HaKK MporHo3a VMElT KavecTBeHHOe BbipadceHue., Oouwian
NMOCTAaHOBKa 3aflauu cBOAUTCA K chneaywouwemy. lNycTe MmeeTcA coso-
KYNHOCTb ONON3HEBLIX — 0O0BaNbHLIX CKAOHOB M ¥ COBOKYMHOCTH
npusHakos nporHoda X,, X, ,6 X, , ..., X, Hanuuue unn oTcyTCTBUE
KOTOPbIX MOMXHO paccmaTpMBaTh KaK peanusauvio ONON3HeBOro -
obBanbHOro npouecca. fipy xKaxaom ucnbiTakut W3 COBOKYNHOC-
™M M BbIGUpaeTcA oavH cknoH. TMposeaero ( # + 1) HesaBUcUMBbIX
UCNbITaHuin M BbtBpaHo ( 12 + 1) cknoHoB {(NpocTol cnyvaiiHbIA OT-
6op) . Konuuectso ucnotvanuin { /2 + 1) mMeHbwe yvem 27, xoTA Gbl
no oaHoMy u3 npusHakos X,;, X,, . . ,X,;,. AnA 2 sbIGPaHHLIX onons-
HEBbIX CKNoHoB (0Oyualoulan BbLIOOpPKA) W3BECTHbLI HanwWuve UNKW OT-
cyrcreue Beex ( # + 1) npusHakos, 06ycnosUsLWINX CMeWIeHNe U aK-
TUBU3AUWIO OrOn3HeR, a ANA OAHOTO M3 HUX Y, — BCEX NPU3HAKOB
nporHo3a, Kpome X, , KOTOPbi?l HA30BEM LeMeBbIM, OCTanbHbIS
Xy X2, + . 4 Xy — KOCBEHHBIMU Npu3Hakamu, Vicnonb3ays Mepbl CBA3K
e ¥a s o s .,‘P npu3HaKa X, € KOCBEHHbIMU NPU3HaKaMn 1 yuUTbIBaR
Hanuyue mNY OTCYTCTBME NOCNSAHMX B NPOrHO3NPyeMoMm Oros3He-
onacHoM cknoHe  Y,”, HY)XHO OnpeaenuTb Hanuuue uUNK OTCYTCTBME
npusHaka X, B nporHo3upyeMom ckinoue Y, . lNpuuem ycnosue
(e + 1) € 2™ cywecTBeHHO, MOCKONLKY NPy ero oTCYTCTBUM pe-
WweHue 3afauu cBoAMNOChH Ob! K OUEHKE YCNOBHOW BEPOATHOCTY NpU-
CYTCTBMA B CKJ/IOHEe Y, LUeneBoro npusHaka npu Hanwauyu unu oT-
CYTCTBMU B Hem KOCBEHHBIX npu3HaxKkos. [AnA peiwueHns 3Tol 3aaa-
Y NPUMEHAGTCA WAeA NOCTPOSHUA  AUNCKPUMUHaHTHON (yHKRUN,
VAOBRETBOPAIOULEA TaKUM YCROBUAM:

ee aprymMeHTamMmn RBRAIOTCR KaJueCTBEHHO BbipaXXaeMbleé Npu3Ha-
Ku X,, X;,..., X, BEpOATHO CBA3aHHbLIE C LLENEeBbIM NPU3HaKoOM X, ;

3HaUEHUA (PYHKUMN BbLIMUCAAIOTCR ANA KaXAoro ob6neKTa B 3a-
BMCYMOCTM OT HanWuyuA MNM OTCYTCTBMA Ha AaHHOM CKITOHe Ka)kao-
ro us npusdaxos X, , X, ... ,X; ;

KOHCTaHTbl, BXOAAWME B yHKUUIO, NOAOMPaIOTCA TaKuUMWK, UTO-
Gut  oGecneunTb Hanbonee TeCHY CBA3L MEXAY 3HayeHMAMW 3TOW
DOYHKLKUA 1 UenesbiM NPU3HaAKOM.

PaccmarpuBaeman 3ajauya uHTepnpetupyeTcA B cneayiowwyw, Ana
CKNOHOB BbLIGOPKY W3 aHaNOros8 W3BECTHb! 3HAYEHWA AUCKPUMMHAHT-
HOW (PYHKUWY M Hanuuue whn OTCYTCTBWE LENEeBOro npusHaka, 1pe-
byeTcR HaUuTu onTumannbHOe NO 3aAaHHOMY KPUTEpPUIO NPasBuno OT-
HECEHUA CKNOHOB MO 3HAYEHWIO AUCKPUMUHAHTHOM hyHKUMKM K oa-
HOMY M43 ABYX Knaccos, lIpy MOCTPOeHrN AUCKPUMUHAHTHOW (PYHK-
U1K, YAOBRETBOPAIOWEN OTMEUYEHHBLIM YCNOBUAM, UCMONbL3YETCA KO3ath-
OUUMEHT COrNacoBaHHOCTN ABYX KaveCTBEeHHO Bbipa)kaemMbiX nNPuU3-
HaKOB nNporH0o3a, KOTOpbLIM  YAOBNETROPAET chneayiowiuM Tpedosa-
HURM:
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ecnn P(A/B) = P(A), 10 ¥=0,
P{A)<P(A/B) £ 1,0<¥<1: (1)
0 P(A/ B )<P(A),—-1% w<(,

rae P (A ) — BepoATHOCTb TOFO, YTO CNYYalHO BbIGPaHNbIA U3 U3y~
4aeMOl COBOKYNHOCTW ONON3HEBOW CKNOH O0ONapaeT ueneebLiM NPUa-
Hakom A : P( A/ B ) —~ BepoATHOCTb TOro, YTO OH o6nagaeT Npua-

HakoM A npu Hanuuuu npusHaka B ; 4 — mepa CBA3U MEXAY
npuaHakamuw A n 8.
Y Ka3zaHHbIM TpeboBaHuAM oTBevaeT KoaththuuueHT ceaav i0na

Q= (ad-bc)/(ad+bec), (2)

rpe 1£Q < 1, @ — 4vMcno CKNOHOB, KOTOPbLIe 00NaaalT NPUIMAKOM
An B : d-— ywcno cKAOHOB, He uMelowmx npyusHakos A n B : ¢ —
YCNO CKAOHOB, He obnaaaluiux npustakom A4, HO umermx 8 ;
5 — uicno CKNOHOB, KOTOPbIE UMEIOT Npu3Hak A , HO He UMeIoT
B: a+b+c+dFn -—uucno  Beex oNonsHeBbIX CKAOHOB U3y-
uaemMon cosokynroctTy, [aHHbiil  KoathbthuuveHT 4yBCTBUTENEH Npw
AOCTaTOvHO Gonblivx BbiGOpKax; Koraa oAHa U3 4acToT a, b,c,d
pagHa Hyniw, OoH He paboTaer. llo3Tomy pexomMeHAyeTcA Kosthiu-
UMEHT CBA3N MEXAY KayecTBeHHO BbipaXXaeMbIiMU NPU3HAKaMKN, KO-
TOpLIN NPUHUMaeT KpaviHve 3HadedvA —1 v 1 anwe npn 2+ 4 =0
wim 2+c =0,

Takan 38Aavya pPeLlaeTCR Toraa, Koraa KOCBEHHOe onpeaeneHue
Uenceeoro npusHaxKa no coobpaxeHVAM 3KOHOMUYHOCTHN, YAOGCTBA
W T.N. NPEANOYTUTENLHER NPAMOFO ONPeAeNeHUA,

3.11. MoxHO noka3satb, YTO B cnyvae, Koraa npusHakn A n B ue-
3aBMCuUMbI, obllee 4MCNO CKNOHOB, 0ORajaldWKUX 3TUMK NpuU3lHaKa-
MW NPOrHO3a AN HEe UMEIOLLNX UX, PaBHO

g, =[(@+c) (avp)+(b+a,c+d)l]n, (3)

rae n=a+ b+ ¢ + d. Beegem dynkumo W (g ), yaosnersopnio-

LLYIO YCIOBUAM, ecni
g=46, 71 W(9) =0;
g = 0 w (g) = -—1; (4)
g =nhn,

rae g=a+ a,
dynxkuuio W (g) bynem uckats B Buae

WD =K, +Kig, 0£G<0,;
W (g)= l( +K!'pg, g,59%h, (5)

rae K, K/!, K, ,K,/'— KOHCTaHTbl. KOTOPbIE BLIGUPAIOTER TakuM 06-
pasoMm, '-ITOﬁhI BbilONHANMCL ycnoBuA ypaeHeHur (4) . Noacrasue ux
B ypasHenun (5), nonyuum

W(g)=(g-g,)/[t,g,+ta(11-9,)1, (6)

rae t=%(g=f1, ecnn 0959,;, _ £4g)= {1 ecnv g <gsh;
0, ecnu g<gsn, * 0, ecnu aﬁgs_ga
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dyuxkumr W(g ) HasbiBaeTcA KO3thhUUMEHTOM COrnacoBaHHOCTH
ABYX KauecTBEeHHO BbIPaXEeMbIX NPU3HaKos NporHo3a.
3HavyeHue AucKpMMMHaHmoﬁ thyHKLm

'Dk 4=1 ‘P x (7)

rpe  Y; — mepa CBA3W Wenesoro npusHaka X, ¢  £-bIM KOCBEHHbLIM
Npu3aHaKkoM NporHosa, yaosnersopatowtan ycnoewAm (1); X, = 1,
echu cknoH Y, o6napaet npuaHakom NporHosa JX;; X,;= —1, ecnm
OH He obnapaet aTuM npusHakom; X, = 0, ecnn o Hannumn UM oT-
CYTCTBUM Npu3Haka X; HeT uHtopmatun,

B cnyyae KOFAa HYXHO COMOCTaBUTL Pe3ynNbTaTbl, MOAYYEHHbIE
nNo ABYM COBOKYMHOCTAM NpuU3Hakos NPOrMosa, Pasnuyalouuxcn

YUCAOM NX, BMeCTO BhipaxeHuA (7) Gonee yaoBHO BuipaXcenue

D=~ EGX 14D <1, (8)

fiyes D), D, ,...D0n — 3nauenun ynkumn (7) anA CKNOHOB aHano-
ros, aou.le.amnx B o’%vqammylo Bblﬁﬂpl(y n obnapaowux LwenesbiM
npusnakom; D, D, ,..., D,, — TO Xe, HO He obnapaloLnX Le-
NeBbIM NPU3HAKOM; .Da — 3HaveHe :byl-n(um (7) anA cknoHa 06BeK-
Ta nporHo3upoeaHuA Y, . Toraa pacnoanaaaune obbeKTa Y, CBOAUT-
cA K conoctasneHmo D, cpAaammuucen D), D! ,..., D. W
', D},....D,. g

3 12 Mpw Knaccuclmxaum CICNTOHOB NO CTEnMeHn Ux YycTonyueoc-
T COMNOCTABNAIOTCA 3HaYEHUR AUCKPHUMUHAHTHOW (DYHKUWY ANR HUX C
KpuTuuecKuM  (NOpOrosbiM)  3HaueHueM, rpaHuuHbLIM  MEeXAYy 3Ha-
yeMuAMN DYHKUUWM ANA CKNOHOB, obnapalowmx n He obnagalowmx
uenesbiM nNpW3Hakom nporHosa. Wcrnonvaym oOyvaouiyio BbIGOPKY
M3 CKNOHOB-aHaNoOroB W3BECTHLIMU METOAamMWl Teopun CTaTUCTUYeC-
Kux petuarowmx ¢ym<uuu MOXHO OLeHUTb KpUTUYecKoe 3HavyeHwe
RUCKPUMUHAHTHOM yHKuMu D *,

MNpumep oOpHMEHTVPOBOYHOFO npornosa YCTOWYUBOCT CKAOHOB C
MOMOLLLIO anNropUuTMa AVCKPUMMHAHTHbIX hyHKUWA npuBeaeH B npun. 2.
Metoa He Tpebyer npumeHenva IBM, Tak KakK BcCe pacuerbl Aerko
U ObICTPO MOTYT ObLITH BBINONHEHbLI C MOMOWLIO MaNoOn BLIYMCITATENb-
HOWN TeXHUKN.

3.13. B HactoAuiee BpemMs B Teopuu pacno3HasaHuA o6pasos AnA
NPOrHO308 WWUPOKO  NPUMEHAIOTCA TPU anropurmMa: HaxoxAaeHue
VHPOPMALIMOHHEBLIX BECOB NPUPOAHLIX aHanoroe, ronocoBanvue no
TYNMKOBLIM TecTaMm u BblGOpKam aHanoros anuvhbl A . Obwans noc-
TaHOBKAa 3afijauM B AAHHOM Clyyae CBOAUTCA K chepywouiemy. fpea-
MOMIOXKUM, YTO HEKOTOPbLIA onon3Hernti —obBanbHbIMCKNOH., A Ha-
XORUTCH B OAHOM u3 cocToAHuin (', KOTOpOE ONUCaHO CUCTEMON
Npu3HakoB nporHosa X,, X, , ..., Xm.WUx pasnuideie Habopbl Mo-
ryT xapaxkrtepusosath OAHO U TO >XXe COCTOAHME CKNoHa No yCcTou-
ynsoctu. Myctb sapgaHa matpuua 7, ;o =N, Wl (1sc¢m) 1555 R),
CTPOKKM KOTOpOW ONUCLIBAIDT COCTOAHME ONON3HEBOro — 0bBanbHOro
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CKnoHa W ABAARIOTCA NPUPOAHbIMY aHanorammn ( &; ; — 3HaueHue J-ro
npuaxaKa Ha £-0M aHanore) . Kawaei aHanor xapakrepwuayeTr W3-
BECTHYIO YCTOMUMBOCTL ONON3HEBOro — 06BaNbHOro cKnoHa {unu ero
COCTOAHME) . B COOTBETCTBUM € 3TUM BCe CTPOKW Marpuubl noaene-
Hei H8 £ rpynn: 8 [ -0 rpynry BXOAAT T€ U TONLKO TE aHanoruy,
KOTOpble onuchiBaloT  L-e coctoAnue cxknoHa (1 £ 1< C), Cuntaer-
CA, YTO CMCTeMa NPU3HAKOB NPOrHO3a ABSIAETCA AOCTaTOYHOW, ecnin
moﬁble ABa aHaNOrra, XxapaKTepuaylowive pa3fnyHbie COCTORAHUA OMON3-
HeBbIX — oﬁaanbublx CK/IOHOB, PasfiniHbl. TpebyeTcA cneaylouiee:

HaliTU anropuTMm, KOTOpLIA no nioGomy HaGopy & = {(a,,Q,,...
-»a), XapaKTepn3ytoulemy Kakoe-nnbo cocronHme ononaueaoro — obBant-
HOFO CKNOHa W He 06A3aTentHO MpPUHaanNeXallieMy MHOXecTBvV aHa-
NOroB, MNO3BONAET nNpPeACKa3aTh COCTOAHWE  ONOA3HeBOro — 06-
BanbHOMO CKIOHA;

KaXAOMY NpusHaky nporHosa X, (1 <, €+~ ) nocraButs B COOT-
BeTCTBUE UNCNO, KOTOPOE ABRAETCA MEPO BaXXHOCTW 3TOr0 NPUaHa-
K3 Npwv MPOrHo3e COCTOAHWA OMNON3HEeBOro — 0GRaNbHONro CKNOHA.

TynuxkosbiM TecTom mMatpyubl 7, » o HasbiBaeTcA TecT, nmoboe
COGCTBEHHOE NOAMHOXECTBO CTONGUOB KOTOPOro He ecTh TecT.

Mudzopmaumounblm BECOM Mpu3HaKa NporHosa X; Ha3biBaeTCA
BenvuuHa P; = 4 [ T ,rae T ~— uwicno BC2X TYNUKOBBLIX TECTOB
MaTpuubl T o Z}- ~ YUCSIO BCEX TYNWUKOBLIX TECTOB, B KOTOPbLIE
BXOAUT NpusHak X ,; 1< j< n, KoppenAaunokHbiM 8eCOM NpuUsHa-
KOB a; W d&; wa3bisaeTca senwwvna £, =T, /T, rae T — wac-
o TYNMKOBLIX TECTOBR, B KOTOPbIE onuoapemeﬂuo BXOART npnal-la-
Ku a;w a;.[llpn tectosom noaxoae K pelueHUIo 3apauv NporHosa
BO3MOXKHbI A8a BapuaHTa:

matpuua 7, ,;, MNONHOCTLIO ONUCHIBAET CKIOH A, TO €CTb He CY-
WeCTBYET ONWCaHU COCTOAHWUA CKAOHOB, OTANMMHbIX OT aHanorose.
[fpy 3TOM AOCTAaTOMHO HANTU TYNUKOBLIA TECT MaTPULLbl, TaK KaK 3Ha-
YeHVEe NPU3HaKOoB MNPOrHo3a, 00pa3yIoWUX TEeCcT, MO3BONAET OAHO3-

HaYHO NPeACKa3aTbh COCTOAHME 00BaNnbMO-ONON3IHEBOro CIKNOHA;

matpuua T 4 o COAEPXKMT HE BCE BO3MOXKHLIE ONUCAHUA COCTOR-
HWA OMON3HEBOro-06BankHOro CKMOHa, TECTOBbIE aNropUTMbI B 3TOM
cryvae WCNONL3YIOT BCe MHOXECTBO TYNMMKOBbLIX TecToB. Mepy Baw-
HOCTU npu3Haka A, AnNA onpepeneHnA COCTOAHWA ONOJN3HEBOro-
o6BanLHOMO CKMAOHA B TECTI‘JBbiX anropwrmax onpeaenAetT eroc u-
thopmauvoHHeimsec P = T; [ T, 1< j<n, Benwuvna A, = £ . [F; =t;]
/T, noxa3biBaeT B KaKoM CTeneHn BXO)KAEHVIE B TECT Npu3Haka = X ;
Bnetler BXOXAeHVEe B8 TECT npustaka A, . OHa xapakTepu3yeT CTe-
nedb 3agucuMocTn X ot X; . lMpumem, uto cTpokK matpuubl T, ., o
YHNOPRAOUEHLI TaKUMm oﬁpaaom UTO aHanoru, xapaKTepusyloline OLHO
A TO e COCTOAHUE OMOM3HEBOro CKMOWa, CAEAYHT APYr 3@ APYrom
B ectectBeHHOM nopAake. O603Hauum uepez m, (12 ) u my(Z) cooT-
BETCTBEHHO  MUHUMANbLHLIA KU MaKcuManbHbi MOPAAKOBLIE HOME-
pa aHanoros, XapaxKTepusyroilnx I -e COCTPAHME OMNON3HEBOrO-
o6BaneHoro cknoHa, NMycts X, , X5 , ..., X, NpusHakn, o6pasyio-

wue TYNWKOBbIN TECT MaTpuubl 7, ,, . PaccMoTpum cucremy OYyHK-
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g () Z

wit Y, (@) =Zx @it aj,fffz-= 1,2,...,C ,rpe 2 — MHo-
ECTBO BCEX TYNWUKOBbLIX TECTOB:
a‘.}t aJ-.t , eCNn a‘:ﬂ, - 1,
ajt =

1 — djt , CCNN a;:ft =0.

dyukuma  Y; (2 ) no cyuiectsy BuriumcnRet uncno “‘ronocos”,
nogaBaeMeiX Habopam & 3a Z-.e COCTOAHYUE 06BanbLHO-ONON3HE-
BOro CKNOHA. ANropyuTM roNoCOBaHWA M0 TYNWKOBLIM TeCTaM 3akiio-
YaeTCA B TOM, 4TO BbiuucnaloTcA diyHkumn Yz ( 2 ) anaseex [ =
=1, 2,...,C . BoiBOA& 0 COCTOAHUM onon3HeBOro — 00BanNbLHONO CKIOHA
AENaeTcA no crieayowemMy npasuny:

@ onvchisaeT T.e coCTOAMUE ONOMN3HEBOr0 —06BanbHOro CKNOHA,
echu Y () = MeX Y(&); pewenue He npuHumaeTca, ecnn Y, (a) =

‘t-X* L

= Y, (&) =maxy(3), t1.

3.14. Anroputm HaxoaeHua uHdOpMaUMOHHLIX BeCcoB nNpupon-
HbIX aHaNOroB OOBLACHAETCA CNeAYIOWUM 0Opa3oM:

nycte 2, , 2,,..., &), — HEKOTOpble BENVUYUHLI, ABNAIOLLKECA
ROMONHUTENbHLIMK  XapPaKTepPUCTUKAaMK  CKIOHOB-aHaNoros a,,
@y, ..., 2, vatpuust 7, . .. OBo3Hauum vepes Z;; MHOXECTBO
aHanoros, Y KOTOPLIX 3HaueHue NpusHaka X, paBHo & :a2€{0,1}.

Pasgennioiim Becom npuataka X; Gyaem HasbiBaTb BENVUUHY:

’

rae F; — vHdopMauvoHHeIn BeC NpusHaKa X, .
NudopmaunonHbiMm Becom Habopa aHanoros ( HasoBem Benu-
wmy Y ( @), HapenHyio oaHMM ¥3 ABYX CnocoGoB: nepsbiii —
Y(a) = > P.a; rae P; —uihopmaunoHHsIi Bec npusHaka X;;
Bropoit — = 'Y['&) = X P.(a), rre P;(a;) — paanenatowmii Bec npus-
Haka X;. j=14 7
Haxoaum Bce Tynukosbie TecTel MaTpulbl 7, ,, ¢ Y BbIYUCNAEM

UH(OpMaUMOHHbIE BECa CKJSIOHOB-aHajloroB OA4HVM Y3 ABYX CNOCO60B.

Onpepenvm paa umucen (noporos}) C,, C,,..., Cg Tak, yToObl
AR MaKcuUmalnbHOro Y1Mcna aHanoros MaTpuub! BbHTOMHAOCH CNeAYio-
liee ycnosue:. ecnv npusHak @, XxapakTepuayert 1-e COCTOAHNE

(ycToitumeocTs) cknoHa, To C,., < Y(a,)<(;, Beisog 0 COCTORHMN
(yctofiunBoct) cknoda o6vEKTa NPOrHO3UPOBaHMA [AEnaeTcA no
npasuny: NpusHaKk &  XxapakTepuayer l -e COCTORHWE CKNOHA
06veKTa NporHo3vuposanuA, ecnu  Cy-1< Y (Q) < C; peiuerHue He npu-
Humaercs, ecnm Y(a) =C,, 1(=1,2,...5.

3.15. Anroput™M ronocosaHus NO TYNUKOBbLIM TecTam OBBACHAET-
CA cneayiouwnm obpasom:

NPeANONOXMUM, Y4TO CTPOKU MaTpuubl 7., m ¢ YNOPAAOUEHDI TaK,
YTO CKNOHbLI=-aHaNOor, nMeiotme o4H0 M TO »e COCToAHUe (ycToirun-
BOCTb) , CNEAYOT ApPYr 3a ApYrom B ecrtecTeeHHOM nopaake, O6o3Ha-
yam vyepes m,{(Z ) n my(1) cOOTBETCTBEHHO MUHUMANLHLIA U MaK-
CManbHblA NOPAAKOBLIE HOMEpa aHanoros, XapakTepusywwmux Z-e
cocToRHue {ycTomunBOCTb) CKNOHOB 06bEKTa MNPOrHO3VPOBaHUA;
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nyers Xiq, Xi2, ... A ;¢ — NPW3HaKKn NPOrHo3a, oﬁpyroume

TYNUKOBbIN TECT MaTpuUbl 7y m, o m m gﬁj . 2 i
paccmoTpUM cucfemy cbyHKu.um. Y. (Z) =2 im‘ K2 SN P
1 =1,2,.. " , TAe - Ml-tomec'rao BCex TYI‘IHKOBHX TEecToB;

1-— Jt,ecnu aué 0.

dyHKUUA Y, (a) BbIYMCNIAET YUCNO “rONOCOoB™, NOAABAEMBIX Habo-

poM cnnonoa-auanoroa a2 3a 1-8 COCTOAHME CKnoMa obGuexkTa
NPOrHO3MPOBAHWA;
Bhiuvcnum yHKumn Yz { Q) pnA Bcex =12,..., 8.8Bbl-

BOA O COCTORHMW CKNoHa obweKTa_ nporaoanpoaanna (ero ycroW-
WMBOCTW) AenaeTcA no nNpasuMny: & xapaKtepusyeT  Z-@ COCTOA-

Hue (ycToiiumsocts) cKnoHa, ecni Yt(&') 1Mwﬁf“‘;(fz) » peLleHue
He npuHmumaetca, ecnu Yy (2 ) = Y (&) max Y, (&), t#L.

3.16. AnroputTm ronocosaHuA Mo BbiBopKam ANUHb! K o6bACHAET-
CR CheAayiowmm obpasom:

32 CUCTEMY OMNOpPHbLIX MHOXecTB & BbiBMPAETCA MHOXECTBO pae-
HOMOLLHbIX NOAMHOXECTB MHOMXECTBa NPU3HAKOB NPOrHO3a ycToN-
YMBOCTW OMNON3HEBbLIX — 06BankHbLIX cknoHos. MoOWHOCTE KaXAOroO
NOAMHOXKECTBA ONPEAeNAETCA NapameTpoM « ;

nycte W&  ectb 4acTbh Habopa & ablcekaemaa 13 Habopa PuK-
CUPOBAHHBLIM OTIOPHLIM MHOXECTBOM w: weq:

nycTb 3 ~— NPOU3BONbLHbIK ABOUYHLIK HaBop AnvHbl 22 . O6GO3Ha-
unm vepes € ( g, Wy ) yucho coBnaaalowvx pa3paaoe Wy u W-
dyHKumio “6nusocTn” W n Wy onpepenum u3 Bhlpa)KBHMFI

_Jlecnu £ ( Wy, o) 28,
Wy )= 0 echm t (w_, h'... )< &,

rae £ — HexoTOpoe YUCAO, TaKdKe ﬂanmom,eecﬂ napameTpom anro-
puTMa; oOueHkKa "ronocoB”, nogaHHbIX Habopom NpWM3HaKoB MNPOrHO-

3a 3a l-e coCToAHMEe CKMOHa 06beKTa NPorHO3MPOBaHWA, BbIMUC-
nAeTcA no dopmyne

1 rE 1 £ e
YUB =5 &5 " YW P mai o Gyuins Y 050

rae m(1 ) — MOWHOCTb MHOXXECTBA CKNOHOB aHaNoros MaTpuisl 7, nms?
XapaK Tepu3yiowmx l-e COCTOAHUe (ycToMYmMBOCTL) CKNOHA O6beK-

Ta nporHosupoBaHun; P &, ;) — pacctoAnne XemuHra Mexay

AByMA Habopamu cnnonoa-ananoroa Q , onpegenAeMoe U3 Bbipa-
YKEHWA:

Pla,a.)=2|X, A’ !/Efx wr LE1-EX vx) /z(x v,r)

'I;Ip;lmaﬁconmmom no.qoﬁuu CK.I'IOHDB-aHaIIOI‘OB W cxnouoa OG‘I:EI(T&
porHosuposawnr R a, @;) =0, a MpY NPYHUUNKUANLHOM UX pa3-

36



a2 ( &, @;) =1; X; — NpU3HAaK NPOrHO3a ¢ -TO CKNOHE;
peulalouiee NPaBuNO O COCTOAHUM CKNOHA B AaHHe®M anropuTtMme aHa-
norvyHo anroputMmy n. 3.15, AnA BbLIGOpa napamerpos A W &£ npo-

BOAUTCA TaKaA NpPOUeAypa: ANA KaXXAOro CKNoHa aWanora &, mar-
puubl 7, ,n, s W ANR BCEBO3MOXHLIX Nap uenbix uucen ( K, € ),

ANA KOTOPbLIX
K,sk<K,, 0se=s[K/2},

pellaeTCcR 3afaua pacno3HaBgHyA C MOMOLLLIO PacCcMOTPeHHOro an-
roput™ma (npuvyem aHanor Z; u3 matpuubl 7, 1 5 ypansaerca) . Moc:
ne svtoro X u & Bblﬁb’lpaIOTcFl TaKUMK, NPY KOTOPbLIX NPaBUNLHO
PAcno3Hanoth Hanbonblee YUCHO CKAOHOB-aHANOros8 3K3amMeHauuoN-
Holt Marpuust 7, , ..

3.17. Mpumep OPUEHTUPOBOYHOrO MPOrHO3a YCTOWMMBOCTM CKNO-
HOB C noMolwblo npusegeHHbix B8 nn, 3.13~3.16 anropuTMOB AaH B
npun. 3, AT anropuTMbl PeKOMEHAYETCR KCNONL30BaTh C NOMOLLLIO
JBM, Ux onucatue nanoxeHo B patotax BCETMUHIEOD.

3.18. BeportHOCTU OWWBOK OPUEHTUPOBOYHOrO NPOrHOE3 € NO-
MOLULIO BNTOPUTMOS TeopUM pacnoaHasaHus obpasos (nn, 3.1-3.16)
PEKOMEHAYSTCA OUEHUBATL C NOMOLULIO TPeX MEeTOAOB: 3K3ameH No
He3aBUCHMMO BbIBOpKe, aK3amMeH no obyvawuiei BuLibopKe, CKOMbL3A-
WM IK3aMEH.

3.19. OK3zamexs o HeszaBUCUMOW BbLIGOPKE CKIOHOB-aHANOroOB,
OTOBGpaKHbLIX cornacHo npasuny nil. 2.6—2,8, cBOAUTCA K cnegytoluemy.
CknoHbi-aHanoru 06pabaTeiBalOTCA MO BbLIOPAHHOMY anropuTMy us
. 3.1-3.16 »n xknaccuhuumpyioTCA MO CTENeHU WX YCTONYKMBOCTM
Ha ycToruuesie ¥ HeycTonukBble (cwm. ni. 3.2—3.3) . 311 ckAoRbI-aHa-
fIOrn  CcOCTaBNAOT  TakK  HasbiBaemylw ‘obyvaoutyio BolBoOpKy”
(em. n. 3.2). [anee BLIGOpKa CKNOHOB-aHaNOroB NPOBEPAETCA MO
ApYyro BbLIBOpPKEe aHanoros, He BOWEAWMX B 0By4aoinyio 8biOOp-
Ky U AaBnsioWencA '3k3ameHaunoHHon BobiGopkon”’. Mo aTon aK3a-

MEHaUMOHHOV BbLIGOPKE YCTaHaBANBAETCA HaASKHOCTb pasfieneHuA
CKiIoHOB B obyuatowieir BoIBopKe Ha Kfacchl NO CTeneHyu WX YCTOW-
yugocTh, COCTOATENLHLIE OUEHKW BEPOATHOCTEN OWUBOK HaxXoRRT-
cA no dhiopmynam

Re™ Ry Iy, Fp= 1y, IRy=hy, [lr-ny), 9)

rae  F,, — OlUEHKa BEPOATHOCTM OTHECEHUA YCTOMYNBOrO CKNOHA K
HeycToiluuBoMy; P,, — oLeHKa BEPOATHOCTV OTHECEHWA YCTOHIMBO-
FO CKI0HA K YCTOM4MBLIM (11l HEYCTOWYNBOIO K HeyCTORYMBLIM) ; /1, —
YUCNO HEYCTOMYMBLIX CKIIOHOB, OTHECEHHbIX K YCTOMYUBLIM,  f,, —
tmcnoyc'rowmablx CKIIOHOB, OTHECBHHMXKHEVCTOWIMBMM ey, 25 —

HACINO YCTOWYUBLIX U HEYCTORUMBLIX CKIIOHOB B ablﬁopxe aHanoros
COOTBETCTBEHHO: /s =n,+ N,

Bepxume poBepuTensHble rpaHuUbl 3TUX BEPORTHOCTEN onpe-
ACNAIOTCA Y3 YPaBHEHUA
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n, .. .
2 ¢’ p’ (1-P )”2 "---1-3-*

J=Myy 12 275 2+5 21 ?
e o P (1-P ) =1-7
IRy Ry 125 723 72’

rle z;", 3;: — COOTBETCTBYIOLLNE AOBEPUTENLHBIE BEPOATHOCTH,

Mpu pocratouHo Gonbwinx rn,, /2, ANA ONPEAENeHVA A0BEPUTEeNb-
HbIX rpaHUL, PeKOMEHAYETCA UCNOSMb30BaTh MPUONMIKEHUA A[AAHHOIrO
pacnpeaeneHuA ¢ NOMOWbd X %  uauv HOpManbHOro pacnpeaeneHuA.

3.20. Ok3armeH Ha oOyuaiouwieil BbLIOOPKE CKNOHOB-aHANOIOB CBO-
AUTCA K TOMY, YTO B KauyecTee 3K3aMeHaUuMOHHOM BuiOOpPKM Uchonb-
3ytoT obyvaoulyio Bbibopky., Ouenkn BepoATHOCTEA OLWMOOK onpe-
aensiotcA no gopmyne (9) n. 3.19, u oHU ABNAIOTCA CMELLEeHHBIMMN,
BenvnurnHa cMmeuleHA 3aBUCUT OT BENWYUHbLI OTHOWEHWA A, yucha
CKNOHOB-aHaNoOroB B KaXXAOM Knacce obyuaiowieid BbLIGOPKU K 4yuC-
Ny npu3Hakos nporHosa. [InA cnyyaA HOPManbHbLIX pacnpeaeneHuiz
C PpaBHbIMY KOBaPWAUWOHHLIMW MaTpULaMKU 3TO CMelleHMne CTaHo-
BUTCR HeCyLUeCTBeHHbIM NPy K = b—-10. CnegosatensHo, AaH-
Hbih METOA PEeKOMEHAYETCA UCNONL30BaTh TOoMNLKO NPy 6oNbLLWIOM KO-
nnyecTBe CKNOHOB~- aHaNoOroB, Koraa nx sucno bonee yem 8 5 pas npe-
BbILLIAET YNCAO BbIOPaHHLIX NPU3IHAKOB NPOrHo3a,

3.21. Cxkonb3auuii 3K3aMeH COCTOMT B TOM, YTO M3 0Oyualouen
BbiIOOPKYK NOoouYepesHO WUCKAIONAeTCA OAUH WAW HECKONbLKO CKNOHOB-
avanoros. OcTvaswuecAs aHanory CcoOCTaBAT oOOyuaowyio B8bIGOpKY,
a CKNtoveHHble -— 3K3ameHauuorHylo, OueHku BEPOATHOCTEN OLWUN-
60K oOnpeaenAmldTCA  KaK OTHOWEHWE uyucna HenpasmMnbLHO Knaccu-
huunpyemMbix CKNOHOB 338 BCe UUKNLI 3K3amMeHa K obuemMy uucny
NPeALABREHHbLIX ANA 3K3aMeHa CKAOHOB 3aflaHHOrO Knaccta ycTown-
YABOCTW.

4. OPUEHTWUPOBOYHARA OLLEHKA YCTOAMUBOCTU U NMPOrHO3
WHTEHCUBHOCTYU OBPA30BAHWA NPUNOBEPXHOCTHbLIX
OrON3HEBLIX CMELEHUA C NOMOILLbI0 FAPMOHUMECKUX
DY HICLU A

4.1. lnr nporHo3a UHTEHCUBHOCTY NPUNOBEPXHOCTHbLIX ONON3HEH-
NOTOKOB, CNNLIBOB, ONMALIBUH, B 0OpPascBaHUM KOTOPLIX GOonbLIYIO
PONL  WFPAT 30HANLHO-KAKMMATUYECKWUEe OCOBEHHOCTU TeppuTOpPUM,
PEKOMEHAYETCA UCMONL3I0BaTL "fapMOHUYECKWIA aHanua.

4.2. TapmoHuuecKUA aHanu3 uenecoodpasHo NPUMEHATe ANA ne-
pruoanYecKy MOBTOPAKILUMXCA [POUECCOB, KOTOPbIE MOXHO NpPea-
CTaBUTh  BGECKOHEYHBIM PRAAOM CUHYCOUAHLIX U KOCUHYCOVIAHBIX
GyHKuMil., HaxowaeHiie KOHeYHOI CyMMbi YteHOB C KOCUNYCaMU U
CUHYCAMW Ha3bLIBAETCA  rapMoHuvecikum ananusom, Kaxabih uned
CyMMb! NPeACTaBnNAET coBGoi  rapMOMMKY C onpeaeneHHbiM nepuo-
acm. lMepBarn rapMoHWKa wMVieeT Nepuoa, PaBHbIR ANVHE Uccneayemo-
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ro fiepyuopa, B8TOpaR — MMEET Mepuoj, PasHbiv NONOBUHE OCHOBHOTO,
TPETLA — OAHOW TPETW QCHOBHOrO U T.A. B uenom, ecnu ects X Ha-
BniofeHWi, TO YACNO rapmMoHuK He Byaer npesbiwarte A /2. Ecnn
(OYHKUMA UMEET He CUHYCOoMAanbHLIM XapakKTep, TO TpebyetcA 6onb-
wee KOnu4yecTso onNpeaenAtoWnxX ee rapMoHuK.,

4.3. Npy 3anucy BenuuUHLI K“3yyaemMoro noKaszaTenAi B8 BUAe 4ac-
T ANVHbLI OKPYXHOCTW, paBHol 1 (27 /{ K ), 21297 Y/{( K}, ...
t(27r)/(K),... K (2Z)/(K) (rae K — yucno snaueHui W3yvaemoro
noKasarenn unuv BenvyuHa NEpuopa), 3aBUCUMOCTbL CODOTBETCTBYIOWMX
MM 3HaYeHnA NOKa3aTenA 3anuLeTCA cymMmou

Y=a,+A,sin[(20T K]+ B,cos (20t [K) 1A, sin (202¢/K)+

+B,c05(2M2¢/K)+ ... (11)
Unw oy
Y=ga,+| ‘gizA‘-s;‘n (2TritK)+ B 005( 27Tt [K)], (12}

rae A — nonausi nepuof; L — Homep rapmonnku: (277Kt — nepe-
MeHHan;, A;, 5; — KoahduuueHTsl rapMOHUK, OUEHNBaeMbIe 110 METO-
AY HauMeHbWUX KBaaApaToB, TO €CTb MPY YCIOBUMN

k - *
Ef();- fb) —> mirn. (13)

MNonyuerne copmyn anA  kosthduituenToB A;, B obnervaercn,
bnarofapr CBOWCTBY OPTOrOHaNbLHOCTH

k . .
. . \ _ _J) 0, ecnu t#y4,

4.4. inn ouenkn napametpoB 2,, A, , B; ypasHeHuA (2) ucnonb-
3yioT chopmynel

_ k £ |
aa-f/sz; ); (151_,"'4‘- =2/Kt§1 stm (2JTT¢/ k), (16}
B£=2/Kt=zf Yt cos (27 j¢/K) . (17)

Orciona euaHo, uTo 2

Mo dopmynam (15), (16). (17
uneHTsl AnA (K/2 = 1) ;a( ) Heo6xoaumo paccuutbiBats Koadby-

Ae  A-0, PMOHUK. ZAnA nocneaneii rapmoHuku Bcer-
8= f Y
al ¢ct t-cas [“It/’{: H/.?].

4.6. Npumep nporHoaes NHTEHCUBHOCTU ONNLIBUH C NOMOLLBLIO rap-
Texcrosom npun, 4. Npu atom cuu-



reonorvyeckKnX U3bicKasuili Mnu cTaunonapHeix Habnogeduin 3a onona-
HAMY ¥ KoTopar Obina 3anoXeMa B aHanuis rapMoOHMMECKUX (YyHK-
117

4.6. Pacuer 3vaveHuii niporHosnoi dyukuuw suaa (16) wnn (17)
CNeayeT OCYLUECTBNATL C YYeTOM 3HAYSHWWA NPeArnonaraecMoro TPoH-
A3  NPOrHO3HOro rnoKazaTenR, a Heé OT €ero CPpeaHsro ypoBHA
(cm. npun. 4) .

B o6uwem snpe nporHosHoe ypasHeMue uMeeT BUA:

\:E=-F(t)"'£é[44£sr'n t:X*B‘: cos ix], (18)

F(X)— TpEHA; T — Homep HaGnwopenua ( £=1,2,3,...,K); i-
HOMEP FrapMoHuKu; X = 27Tt/A.

4.7. Npeanaraeman meToauKa OPUEHTUPOBOYHOIO NPOrHO3a UHTEH-
CUBHOCTU p&3BMTUA oOnonaHelh ABNAeTCA Hanbonee adheKTHBHOK
ANR KpaTKo-, CPpeaHecpoUHbiX MporHo3os. bonee cTporoe BuiaenexHue
rapMoNnK pPasnuyHoOro nopaakKa peKOMEHAYETCA OCYLUECTBNATL Ha
OCHOBE aHanuaa cnexTpanbtHbiXx GYHKUWA, a ANR GONLIIOTrO PRAS
HabnwoneHun — nepuoporpamm. [inA aHanvisa BPEMEHHLIX PRAOB Ue-
necoofpa3Ho ucnoneL3oBath  CTaHAapTHbie nporpammel Tuna "' Auck”’
Ha OBM, paspaGoranHbie sBo BCEMAHIEOD,

4.8.%MporHo3 PUTMUYHOCTM OMOSN3HEBOro NPOUECca C NOMOLLLIO
aHanoroBo-aHanUTUIeCKoro  renuvoreoguanyeckoro Meroga ssinon-
HAGTCAR Ha 6ase TeOpUM O CBA3AX MEXAY pUTMamMy ononaHen T Ha
CKNOHAaX U BO3ReACTBUEM Ha 3HepPreTUuecikKoe COCTORHWE Nopoa onons-
HEelW CONHEYHOM aKTUBHOCTA WU JNYHHO-CONHEYHOro NPUTRMKEHUA. Boa-
AeNCTBUR NPORABNRIOTCA Yepes KAWMATO-TrMAPONOruvYecKkue, HeoTeK-
TOHUUEGKKWE, TEOMAarHMTHbIC NapaMeTpPbl ¥ FepanexTpuuecKyue NONA,
CMEHY HanprAXeHvit B maccueBax NoOpoj CKNOHOB NpuU BapuaunAax po-
TaumorHbix cun. Vix BozgeicTBMe Ha nNpunosepxHocTHLie 6noKK No-
poj, ViMeeT pe3oHaHCHO-u3duparensHbik xapaxrtep. MNpn pacuerte pur-
Ma ononsHen | ucnoneayiotcA conHeddbid { § = 11,18 net} u vaHa-
neposekuin { £ = 124222 roaa) pUuTMbl, KOTOpPbie HaxOARTCA B rpoc-
TbiX COOTHOWEHUAX C FRaBHbIM YAEHOM HYTaUMW 3emMnu N , pas-
Heim 18.6 ner.

4.9. AnAa reonorwdeckn nogoOHLIX PErucHOB MNapameTpbl KUX PUT-
MOB T, MPOTAMEHHOCTY Y4acTIKOB8 MEXAY 3PO3vOHHbLIMU BpezamMu L ,
BbICOTHI BOAOpa3aAena Hapa 6a3zucom 3spo3uvi H Onon3HA CB8A2aHbI MEeX-
Ay co60i1 COOTHOWEHWUAMMW

T.: T;= K(L;H ) LiH; = KP;1 P;; (19)
L. H;: (L H; )= S+Z, (20)

rae L H; :L;H;paBHbl OTHOLWIEHKIO NPUPOAHBIX AaBneHwit P y conoc-
TaBNAEMbIX CKNOHOB, T.e. CMN, ONPeASNnAIIIMX HaANPAXXEeHHO-Aehop-
Mupyemoe coctoAaHue; K — ovHoweHue (B uenbix yuenax) cKopoc-
T n3aMeHeHuA 3a PUTMbi T; v T; HanprXeHun B 3nemeHTax "

NOpog CKIOKOB,

—;I’lvﬂ KTbl 4.8—4.14 nanucanss 10.1. BanananHbIM,
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4.10. Nopobue obrvexTa nporHosa U ero aHanoros ONPeAeNAETCA
COBNafeHueM KpUTEPpUEB reonorvvyeckoro NOAOOWA, KaK 3TO peKo-
meHgoBaHo B NN. 3,6-3,11 HacToARwux Pexomenpaumn, Y reHeTu-
yecKM NopoOHbLIX NPoueccoB ¥ ABNEHUA AOMKHO DbiTh OAWMHAKOBLIM
nMbo CXOAHLIM WX MaTemaTHyecKoe onwucaHue wnw, Hanpumep, Cra-

TMCTUYECKK noaobHBbIe aNcamMbnyn, wu3ohyHKUMOHaNU3M MoAenewn,
MHTerpansHoe NoAOOMe KpuTepuanbHbix ycnoBuih. PexomenayeTch
CUMTaTh, YTO CKNOHb) MOPCKUX W PeuHbIX NodGepexuit, ANA KOTOPbIX
IKCNEPUMENTANBHO YCTaHOBNEH PUTM NPOABNEHUA 00BanNos — ONON3-
He T Gonee 100 ner, HaxOAATCA B YCTOWYMBOM COCTOAHUN; NPy
T < 50-100, 25650, 10—25 ner yenecoobpPasHO TUUTaTL UX KaK NO-
TEHUMANLHO YCTOWUUBLIE, OTHOCUTENLHO YyCTOWUUBLIE U HAXOARWMECA
8 npeaensHoMm cocroAHuu, MMepuoa T < 10 netr onpepennetT HeycTon-
YBbLIE CKNOHbI.

4.11. B kauecrse onpeaenAlowmx y CKNOHOB-aHaNOros pexKoMeH-
AYyeTCcA paccMaTtpuBare NapameTpsl, YUuTbiBawlWme KUHEMaTUYECKYIO
W AMHaMUYECKYI0 OOCTaHOBKY Y reoMeTpuUyecKue XapaKkTepucTuKu
cknoHoB. K HumMm oTHOocATCA napamerpbr H, L (cm.n. 4.1) n mow-
HOCTL CMewaeMbIix nopoa <7 ; conpoTuBneHwA casury £ wunu Mo-
aynn aecdopmaunu E  nopoa 304 ocnabneduA; Macchl CMeUWlaeMblX
nopoa M, yocxkopenue cBo60aHOro NageHUA ¢ , NAOTHOCTL g wAw
obvemMHan macca P, NOPOA ONON3HEBOro y4acTKa; UHTEHCUBHOCTL
BO3lECTBUA BHEWHUX cMA F Ha paBHOBeCHOE COCTOAHME NOPOA
CKNoHOB BO BpemMedu T— F T: ckopOCTs NpoTeKaHuA npouecca U3-
MEHEHUA COCTOAHUA MOPOA B onon3HeobsBanoonacHoM cknoHe U .
CywecTBOBaHME nNPUPOAHON CUCTEMbI, XapaKTepu3yemoll nepeumc-
NeHHdbLIMU  NapaMeTpamls, ONpeAenfAeTcR 3HepreTUuecKmMMm GanaHcom
B3auMoaencTBYIOWMX B Heh cun. Vicnonbaya T — Teopemy NoAo-
6un 1 metod Penen anvanula pa3smMepHOCTEN, B3aUMOCBA3L MEXJY No-
KasaTenAamMy 3TON CUCTEMbI MOXXHO 3anicaTh B BUAE CTENEHHOTO MHO-
rouneHa

x Y¥_.2 o p3 3 43_
(FT'U'P g 6"=1, rge P=Mg=g,1,,L =1L,

HECMOXHOEe pelleHUe KOTOPOro NPUBOAUT K YPABHEHWIO, COCTOAB-
lemMy 13 yeTbipex 6e3pasMepHbIX KOMNNGKCHLIX NapamMeTpos:

(LMT= V(LT )Y (LMT2)2 (LT -2)% (1~"MT 2)P=1,
Orciopa: X+Y+Z 4+ -B=0 X=2pta
X+Z+/3=0 Y=23 -~
“X-Y~2Z-2a-2p=0 "' Z=-33-x,
YTO NPUBOAUT K KPUTEPHaNbHOMY YpaBHEHUIo
(FT%/my )22 "™

ac

/
(6/7,n)" (Tus1,"PuYgr) =1,

nu6o, B oKOHuaTensHOM BuAe F,= ¥ ( Ny, Hp, 1), , (19)
rae £, = U?*/ gl,— «purepunit nopobun dpyna; N. = FT /M1, —
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KpuUTepuii MexaHuyeckoro noaobun Helotona; H, = UT /[, — kpu-
Tepuit roMoxpoHHocTM Crpyxanfa, XxapakTepu3yiowun OAHOPOAHOCTDL
npoTeKaHuR npouecca (oaHOpPOAHOCTL ABNEHWR) BO BpemeHu; 1=
= 7, H/6 — uucno ycroirumeoctu [1. Teitnopa unu Kputepuii reogu-
HaMunueckoro noaooun no E.N. Emencanoson u J1.b. Poszosckomy.
4.12. Ana ycnosuin nnockoit 3afawn ANA pBYX NpuUBpexxHbix CKNo-
HOB, CNOMEHHbIX OAWHAKOBLIMWU MOPOAAMM U WCMBLITLIBAIWNX CXOA-
Hblie BHeWwHue BoapelicTeun, yenosuna (19) moxxHo 3anucats B Buae

G, %‘,= G; : T, v F‘: m!-j ; (20} ,
2 : 2 - . v g -
(F.T; /ﬂ/i.f_z).(5.7;.//1{1;1:'-)-(7;(.!‘./1.‘:)-('{;-l{,-/l._,) 15 (21)

(H; 350 16):(H; 8, /C)= T U Jby = T U/ L =1 (22
Nanee, u3 (21) u (22) c yuetom ycnosua (20) nonyuum

(Y JUNTITIMMA23) o HL KL= (TG Y) (24).

HetpyaHno sugets, 1o npu 1/k = U, : U, Boipaxenune (24) npea-
cTaBnAeT cobBoii nesByio uacts 3asucumoctt (19). B 1O e speman,
us (23) cneayer, uto

(WU JUPU )T [T,)= (M, UY/2) (M;U7]2),

rae MU%[/2 — kunetuueckan 3HEPrvA Npouecca U3MeHeHR COCTOA-
HUA CUCTEMDI.

B cBA3WM C TeM, uYTO 3HepreTuvyeckuil Bananc paBHOBECHOW CUCTe-
Mbl BO3MOXEH NUWLL NPY paBeHCTBe €6 KUHETWUHeCKON 3Hepruv no-

TeHumansHo#t  (pabote cun TArotenun), paseHcTso (23) npeo6Gpa-
3YeTCA K BUAY

(I/KNT (T )=(M: G M)A [A ). (25)

4.12. Npu ycnosun paseHcTBa BenuuuH A B ypaeHeHum (25), T.e.
NpUONMKEHHOro paBeHCTBa NWHENHbIX MapamMeTpos, WU3MEHAIOLUXCA
NoA AENCTBMEM CUA TAXKECTU NPU COXPaHEeHUW KBa3nCTaLUVOHapPHOC-
T™M COCTOAHUA cuUcTeMbl (Hanpumep, papeHCTBO BeRWMUYUH NO3NYYEC-
TV NOPOA CPaBHMBAEMbIX CKJIIOHOB), NONYYUM OKOHYATENbLHOE Bbl-

paXKeHue
(I/KNT.(T)=H L [H;L; = P, [P, (26)

rae P — npuposaHoe aasneHve mexx6anoyHoro 6noKa Nopoa Ha ypos-
He 6asuca 3po3nu, a camo suipaxxeHue (26) cnpaseanuso npu coonio-
AeHUY NUTONOrMMECKOro nonobus u noaobua cun BHELUHWX BO3AeH-
CTBWIA; NpuvemM MOAYNsL nNoaobuA ANA cumnnexca.spemedHn K -1
paBeH OTHOLWIEHUIO CKOPOCTe NPOTeKaHWUR NpoLeccos 3MeHeHuA CoC:
TOAHWUA CPaBHUBaeMbIX NPOUECCOoB.

4.13. BozpeiictBue S, Z n N Bo Bpemenn Ha napameTpbt 2ane-
MEHTapHbIX foney HanpAXMeHuh B8 NOpoAax CKIoOHOB obycnosnusaer
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PUTMUYHYIO aKTUBM3aUUIO PasTpPy3Kn CKNOHOB OF HanprXeHun nyTem
rpaBUTAUMOHHOrO CMelleHUR TPYHTOB, VimeeT 3HaueHue Takxe T0
06CTORTENLCTBO, YTO NPeAentHoe 3HaueHle YaHANepoBa UUKNa (Z =
= 1,242) ABNAETCA NPOV3BOAHLIM U3 COMIHEYHOro UMKNA S5 W Npea:
ctaBnfeT coboit cymmy GecikoHeyHo ybuiBaloutelt nporpeccun

z=510""7+8:107%+5-107%..+ §- 10,
floaToMmy NPORBREHME YKa3aHHLIX pPas3rpy30K HanprxXxeHun OGonee
BEPORTHO B AEBATW CEPUAX KOMOGWHaTOpHBLIX cuTyaumih {( R , ner)
BO3AEMCTBUA UUKNG S B COMETaHMM C Ero XKe rnaBHbiMy NPOU3BOA-
Heimu { N 1 Z ), Ha nbna HanprRXeHuit nopoA B Geperosbix CKNo-
Hax: R,,= S (n +1) + Z ’ Rziq =(S/2)U2 n+ 1) +8/2 +z: Rg=(5'/
2)12n+1) + N/2;Rsp=Sy, +NF Z ;Re=Sp+N; Rg= 5 (n+
+2) - Z; Ryg= S$(n+2),rpe n=0,1,2,3,...,. Yucnossie
PAALI BCEX AEBATU cepuin 0BLeAUHAIOTCA NPOorpeccuein

R=S(1+mz), (27)
rae M — pAR HaTypabHbiX YUCEN, UMEIOLNX BUA,
m=9n+ {(Homep cepun ot 1 20 9).
BoipakeHve {(27) wucnonb3yeTcR B TaKOM JOTUMECKOM ONpaBAaHHOM
aonyuteHun: AnA o6vemos uuknos (T) akTusMsauwu 0bBanLHO-ONONS-
HeBO 3PO3uK, pasnuyalowmxca He bonee uem Ha NOPRAOK, BCE BO3-
MOXKHbI@ HanBonee BEPOATHbIE OTHOWEHUA T . T; ONPeAENAIOTCA Cpea-

HUM M3 cepuil KOMGUHATOpPHLIX cuTyaumin R B macwrtabe 10 ner,

T.C. _
T. :§= R:10=S5S(1+mZ) : 10,

L

Orciona, AnA COOTBETCTBUI 3HaYeHMIt K=m noayyum
VVKT.: T; =f(8/K)+Z] : 10 (28), 1.e., Buipaxenue (20).

Onepauuu pecuera umkna 7, ; No (26)—(28) pexomeHayioTcA
ANA 6GeperosbiX CKNOHOB, CROXEHHLIX NOPOAAMK, CMOCOGHLIMU K pa3-
BUTUIO AethopMaunii BA3KONNACTUMHOrO TEYeHUR.,

4.14. B coBpeMeHHOM ROHWMaHMU DasBUTUMA LWKAA OMON3HEBOro
npouecca 06veM BPEeMEHHOro uHTepBana 7 BKNOMaeT CTaawuy 3aTyXa-
HUA ero aKkTMsusauwn, nepexofa B HOBYIO CUCTEMY PaBHOBECUR, OT-
HocuTensHou cTabunusauvm u HOBOM aKTMBU3ALMKM ONON3HEBOrO NPO-
uecca. WnTenpetauva 3asucumoctu (26) nossonAer  yTBEMKAATS
O peaNbkHOCTV 8 NMPUPOAE 3aKOHOMEPHOCTU O TOM, YTO OAUHAKOBLIe
nepuoAs! T ononsHeBOro npouecca MOryT UMETh CKIOHLI C Pa3fuy-
HbiMW nokasatenamun H , L, I {(cm.n. 4.2),H0 8 COuETaHUAX
(HL1 ) = const , cooTsercrayiowmx NPUMEPHOMY PABEHCTBY Mace
nopoa 6eperoseiX GMOKOB YU WX MHMTErpansHbLiX FPABUTAUUOHHLIX
BO3AeACTBUIA Ha NOPOABL, KOTOPbLIE  PAcIONOMeHbl Bhille YPOBHA 6a-
anca 3po3uu. lepuop keasuctauunoHapHoro pexxuma B8 100 neT Teo-
PDETUYECKY MMEEeT MECTO ANA cepuyn GeperoBbiX GROKOB B CoueTaHUW
L km—Hwm, pasrpim 1-30, 2—15, 3-10. AAns T = 50 neT paccunTan
pPARA L—H: 15-62; 2—47; 3-31: 4-23: 5—19: cknoHbl ¢ T=25 ner
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umveloT couetanur: L : H : 2-140; 3-93; 4-70: 5-56: 75-37;
10-28; uwxkn T nopAaxa 10 ner TeopeTwyecKu COOTBETCTBYET . 3Ha-
yeHuAm L —H:5-270; 6-220: 8-166; 10-133: 12—-110: 16-90.
flpovusseaeHue L H kaxpoli cepuyt NOCTOAHHO M annNpoKcuMupyer-
cA runepGonon. Betew runepton ¢ T-50 ner npakTHUuecKu CAUBaIOT-

CR AnNA CKNOHOB-aHanoros 8 o6nacth L = 05 kmM—H=200 m u H=
=10 — L =10 km.

5. OPMEHTUPOBOYHARA OUEHKA YCTORYUBOCTU ONMON3HEBLIX
CKNOHOB METOAAMWU "OBPATHbLIX PACYETOB”

5.1. OgHum u3 06BLEKTUBHLIX METOAOB KONMWYECTBEHHOIW OUEHKU
YCTORYUBOCTU OMON3HEBLIX CKIIOHOB, CRAOXEHHbIX [MPOYHbIMK Tpe-
WVHOBaTLIMM M BbIBETPentiMKM nNoOpoaamMy, HBRAKTCA ‘‘0bpaTHble
pacyerbt”. (o cpasHeHU0 € Apyr¥Mu pacyeTHbIMU MeETORamMu, UX
OCHOBHOE MPeMMyLUEecCTBO 3aKfIOYaeTCA BTOM,YTO Heobxoaumble
ANA  OUEHKU YCTOMYUBOCTY MapaMeTpbl CABUra onpeRenAloTcA No
BCEA MNOWaAN NOBEPXHOCTN CMELLIEHUA Y OMON3Hen-aHanoros AnNA
CK/IOHa-006veKTa nMporHosuposaHua, TloaToMy B pacyeTax WCrons-
3YIOTCA AaHHbIe N0 OTKAPTAPOBaHHLIM B mnpeaenax TUMWYHLIX y4acT-

KOB eAnHOBpEMEHHO NpousolweAlsnM ononsHam, R aTnx y4acTkos
AOMKHA ObITb NpoBeAeHa WHXEHEePHO-reofloruyeckan ckeMika B Maclu-
tabe 1:1000-1:5000, [lnr BbiGpaHHbIX ononsHei AOMKHLI BbITL Tak-
e coxpaHeHbl NMBo NMOBepXHOCTU OTPLIBA U cveuleHus BROKoB U na-
KeToB nopoRk, nubo camy HaxKoNNeHWA Ha CKRoHe, pasAeneHHble NOo
BO3PacTHbLIM reHepayuAam. NnMbo nNOsepxHOCTM U HaKOMNEHNA,

5.2. Teopernueckoir ocHoBoW MeToga ''0bpaTtHbIX pacyeToB” AB-
NIAETCA peweHue ypaBHEHWA Teopuu npegensHOro pasHosecwA. [lpea-
nonaraeTca, YTo B MOMEHT Havasia ABWKeHUA ononaHeBoro 6soKa nopona
BeNWYUHbl MUHUManbLHBLIX CONPOTUBAIEHUM CABUTY NO NOBEPXHOCTAM
CMeLlleHMA YPaBHOBELWNBAOTCA CABUIaloW¥MY YCUSIMAMM,

5.3. NHXeHepHO-reonornyeckoe KapTuUpoBaHWe HUW  OTpbiBa U
CMEUICHUA ONON3HEN, PacnoNOMEeHHbIX Ha BbLICOKMX U TPYAHOAOCTYMN-
HbIX CKNOHaXx, BLINONHAETCA Ha 6Ga3le nonesoro AelwMpPUPOBaHWA
aspo-, HoTOTE0A0NUTHLIX CHUMKOB C nocneaytouwer wux odpaboTron
Ha crepeoastorpate. lpyu KapTupoBaHu ONON3HEA CKMOHOB HYXHO
BbINOMIHUTL CNEAYIOULED:

BLIABUTL OBWMUE peruoHansHo-reonoruveckue (3aKoHsl)} N Mect-
Hble 3aKOHOMEPHOCTU PassmuTUA  ONON3HEBLIX AethopMannuin Ha CKIO-
Hax (cm. nn. 1.30—1.43) 1 onucaTh COCTORHWE MOPOA B Npunosepx-
HOCTHbIX 30HaxX Pa3rpy3Ky, BbIBETPUBAHWA HA y4yacTKax pasBuTuUA
ONOA3HEN, a TaKXe YCTaHOBWUTb TUMbl BO3MOXKHBLIX HULWL OTPbIBA WU
CMELULEHUA;

oxapakTepusoBaTbh ¥ TUNU3UPOBaATL oOcCnabneHHble 30HbI Maccy-
BOB NOPOA W TPeWivHbLI, OTUNeHAMLWMe OnoKKY nopoa OT OCHOBHOIO
Maccuea v cny)aluve NOBepPXHOCTAMY CMELLeHMA OMOoMI3HeH; OonucaTh

TpewuHb!, obycnosnusaiowme oblyio pasapo6neHHOCTL NOPOA Oonons-
HeBOro 6noka;
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nonayuuTs (N0 BO3MOXHOCTM) QAaHHbIe O NbLE3OMETPUYECKUX ypoB-
HAX W Hanopax MoA3eMHbIX BOA U O XapaKTepe ce3oHHOW 00BOAHEH-
HOCTW NOPOA WM CKIIOHA, YCTaHOBUTH MUKPOTreoMopgonoruyeckue
0coBeHHOCTV 1 GopMUPOBaHUE CKNOHA, BO3PACcT ero OTAENbMbIX vac-
Telr, OCOBEHHO rAe BO3IMOXHbLI ONON3HY;

onpeAenuTs BO3MOMXHbIE HAaNPABREHVA CMEWEHUA, BO3PacT u 00be-
Mbl NMPOU3OLWICALLIMX ONON3HEN,

54. 3axkoHb! U 3aKOHOMeEpPHOCTW, OfpeAenAiowWwe YCTOUYMBOCTD
ONMON3HEBBLIX CKNOHOB, PEKOMEHAYETCA 00bveAuHUTL B ABe rPynnbl:

3aKOHOMEPHOCTN, XapaKTepusylowune cpeay thopmiupoBaHA Onona-
HeBBIX CKNOHOB (Hazosem uX kak dakTopbl cpeast) . K Hum oTHO-
CATCA NUTONOro-FreHeTUYeCKue KOMMNeKchl Mopo4, CTerneHb TeKTOHU-
YeCKOW M WHOW TPeWMHOBATOCTM nopoh, 06BOAHMEHHOCTs MOPOA 1N
NMPOCTPaHCTBEHHOE COOTHOWEHWE OCHOBHLIX cuctem TpewuH (u Apy-
X nosepxHocTeir ocnabnednA) C HanpasneHvem AENCTBUA CUN Ha
CKNOHLI 1 Pa3IBUTVA ONON3HEBLIX AetbopMauuii NOPoA Ha CKNOHaXx,
CTeMeHk 3IKIOreHHOr0 W3IMEHEeHVUA NOpPoA U 3aANOAHWTEONA TPeLuvH,
npepenbHble BLICOTbI U KpYTM3HA CKIOHa, MOPGONOryA NoBEepPXHOC-
Te CMeLWieHUA MOPOA W HamnpasfieHWe NyTW CMELUeHUA OnNOoN3IHeBbIX
Macc, 3oHanbHo-KnuMaTnveckmne ocobeHHocTn (hopmupoBaHUA CKAO-
HOB;

38KOHOMEPHOCT, U3MeHAloWe COCTOAHWE WU CBOWCTBA MOPOR, &
TalOKe BenuuuHLI W pacnpezeneHue HanprXxeHuin B maccupe (thax-
TOpbl, uaMeHAOWMe cpeay). K WX yucny OTHOCATCA COBPEMEHHBIE
TEKTOHMYECKME ABWIXEHWA, BKAOMEA CeMCMUMHOCTb; W3MeHeHWe Ccre-
NEeHN 3IK3OreHHOro U3MEHEeHMA nopoa ¥ ux O0OBOAHEHHOCTW; w3me-
HEHVEe BbLICOTHI ¥ KPYTU3HL! CKSIOHOB MNOA BAUAHMEM Pa3NUUHLIX
BUAOB XO3AUCTBEHHOW JAEATENbHOCTK uYenosexa WNM nocne onons-
HeBbIX CMeLWeHWA: a3HepruyHan rnybuHHaR « BOKOBaR 3PO3NA MUNW
abpasuA cKNOHMOB; UCKYCCTBEHHbIE (haKTopbl.

5.b. 3amepbl reomerpuveckux napameTpoB ¥ 06bEMOB NpPOKM3O-
WeAWMX ¥ ONON3HEONZCHLIX BAOKOB NOPOA PEKOMEHAYETCA NPOoU3-
B8OAUTL HENOCPEACTBEHHO N0 (hOTOTEORONUTHLIM WUNU A3POCHUMKEM
B Macwrabe wu3o6paxenun 1:5000-—-1:2000 (unu kpynHee). OAns
noacyeta 06L6MOB OMNON3HEN BOCCTAHABNVBAETCA NOBEPXHOCTb CKAO-
Ha [0 CMeWeHnA ¢ Hero Bnoka nopoa. OnAa 3Toro cKnod ¢ ononsse-
BOW HWLLEA CONOCTaBARETCA C aHanornuHbIMK MO BO3PACTy, COCTaBY
nopoa ¥ UX COCTOAHMIO, No MopdionoruvM ¥ UcTopUX Pa3BUTUA 3MO-
BUanNbHO-AeN0BUaNbLHLIMY CKNOHaMMN.

9.6. Yucro n TN ypaBHeHWI paBHOBECUA 3aBUCUT OT KOAWYECT-
Ba nosepxHoOCTen ocnabneHus, orpaHuyusalonx 6N0KKU MOPOA OT
OCHOBHOro mMaccunBea, 1 NPUPOAHON 06CTaHOBKW, B KOTOPOX NMPON3OLL-
n cveteHur, OnonsdeBble HUWK OTPLIB3, MO KOTOPLIM COCTaBAAIOT-
CA YPaBHEHWA pPaBHOBECUA, AOMXKHbLI XapaKTepusoBaTb OAHOTUNHbIE
ABNEHWA, ¥ KOTOpbLiX thakTopbl cpeabl (cm. n. 5.4) kavuecTBeHHO Oau-
Hakosbl., llepeHoc rnokasateneli caBura ¢ aWanora Ha NOBEPXHOC-
TU OCNabnedvA, N0 KOTOpbiIM elle  He NPOU3OLUNY CMELWEeHUA U KO-
TOpbLIE OTUNENAIOT GAOKW MOPOA, CNEAYET BLINOAHATL C YYETOM Tak-
e ¥ dakTopos, nameHRlOWUX cocToAHue cpeabt (em. n. 5.4). Ta-
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KOW YYET MOXET ObiTb YUCTO KavyecTBeHHbiM. Kpome TOro, Ha BO3-
MOXXHbLIX MOBEPXHOCTAX CMeLjeHyA AOMKHbI ObITb paBHbLI CpeaHmne
HOPMalibHble HanNprR)XeHUA, co3gasaeMbie BECOM OMon3Hesoro Gnoka
nopoa (cm. TexcT npun. b) .

5.7. MNoBepxHOCTK OTPLIBA U CMELIEHUA ONON3HEA N0 UX ponu B
pa3suT aedhopmaunia uenecoobpa3Ho paspenuTth Ha NOBEPXHOCTW
oTuneHeHMA U  cmeuleHvAn. [MoBepXHOCTAMU OTuneHeHUA OyayT Te
U3 HUX, KOTopsle umeioT yron nagenva 700 u Gonswe; OHYU npaKT-
HeCKM He OKa3biBaldT CONPOTUBAEHUA CMEWeHUI0 NOopOod OMNON3HA.
CoorsercTBeHHO, MOBEPXHOCT C MEHLLINMMK YiriamMu peKoMeHAyeT-
CA CuuUTaTb NOBEPXHOCTAMK CMELLEHVA W MO HUM IPOUCXOAUT CKONb-
neHue unn cpes 6nokoB nopoa. ffokKasatenu cpsvra ONPeAenAOTCA
TONLKO ANA NOBEPXHOCTEN CMELLUEHUA,

5.8. Tunbl pacueTHbIX CXemM 3aBUCAT OT COOTHOLWIEHMA B Maccuse
NMOpoA NOBEPXHOCTeW CMeuleHMA ¥ ux yucna. [lna CKNOHOB, CAOXEN-
HbIX NPOYHLIMKM TPEWMHOBATLIMW W BbiBETRENbIMW NMOpPOAaAMN, PEKO-
MEHAYIOTCR CREAYioUuie YetTbipe TUMa PacyeTHLIX CXEM:! TUNUUHbE W
Haubonee pacnpocCTpaHeHb!, a TaKXXe COOTBETCTBYIOtUME MM  YpPaB-
HEeHMA PaBHOBECUA ANF ONpeAenieHUA NoKasaTeneyw casira u HopmManb-
HbIX HANPAXKEHWN:

nNepBbLIN TUN — ¥MMEeTCA oaHa noasewerHan (1) noBepxHoOCcTL CMe-
weHvr ¥ Tpu (ABe GokoBble ¥ oaHa Thinosan) cyGnepneHAUKYNAP-

Hble NOBEPXHOCTN OTYNEHENVRA
T=Psina; N=RcoOSx,

rae T-(Ptg¥cosx+F5)=0; G=N/F (o6o3HaueHun 3A€CH K B OCTaNb-
HbIX CAYYaAX AaHbl Ha puc. 2) ;

BTOPON TUN — ABe GokoBbie (2) NOBEPXHOCTW CMELLEHUA NAAAIoT
HaBCTpeuy APYr Apyry, TpeTbA Toinosan (3) — cyBsepTukansHan

T,=P,sinfd; N,=PFcosx,; T,=P,sinfd; Ny=P,cosax,;
T+ T,~ (Btg ¥ cosx ,+ F,C,+P, tg¥%,c05 ac,+F, C;)=0;G,= NJF, ; OF N./Fz,

TPETUN TN — noAowBeHHaR U ABe BOKOBbLIE, MajalowWwme HaBcTpe-
Yy APYr ApPYry, MOBEPXHMOCTW CMElleHWA; TbiIoBaA NOBEPXHOCTb OT-
YNeHeHWn cybsepTukanvHan T,=P Sin B, N, cosx, ;T,=P,sine, ; Nz=Fy X
*cosayily =P, sin f3, 5 Ny~ E,casar._,,[‘r (R ty ¥, cosa ,+F,C,)] Ccos (By-ocz )+

H{T3= (Ptg Pzrosecy+ F305)100s (-, )+ T (P, tg‘f eos az,_-n-FzC' )=0;
G, N/E,,é'_; %/5,52-1/5{”21‘[1' hitg ¥, co5a,~F,C,)sin (B,—aC, )t

+H[T,~(Pytg Pyco50c3 + F3 L3)] sin (B, -x3) )

YeTBEPTHIA TUN — NOAOWBEHHaR W gBe BoKoBble, napaouwue Hae-
CTPeYyy APYr APYry, U TbiNOBaA NOBEPXHOCTY CMELUeHuA; OAHa uNy
obe 60K0BbIE MOBEPXHOCTU MOTYT BbITb CyBBEepTUKaNbHLIMU 7, = R sin o,
Ny=Reos oty s Tp=F, sinfle ; Np= Pecosay; [T, - (Py 4y cosect Fy €, Neos(;
-, )tT) - (P tg ‘P., cosa,+£C)=0; B,= = {N1+ [Ty~ (P tg %, cosac, +

+F382)35m(;3, x4} G,=N, /i—}_ ..

5.9. Mpumep oueHKKN YCTOWUMBOCTU ONON3HEBLIX CKOHOB C NO-
MOUILIO METOAOB ‘‘0BpaTHbLIX pacyeToB’’ nNokasaH B8 npun. 5. [AnA
pacueTos B3ATbl NPaBO6GepeXHbIE CKAOHLI AONUHLI P. AHIrapbl Ha y4acT-
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Ke cTpoAulerocA bBorywaMckoro ruapoysna. 3aeck Obiia BbINOSIHE-
Ha CneuManusupPoOBaHHAR WHXXEHEPHO-FeoNornyecKan CheMKa B Macwl-
ta6e 1:2000, oTKapTpOBaHLI Pa3sHOBO3IPaACTHLIE OMNON3HeBble CMeLle-
HUA NOPOA CO CKAOHOB W B PasHOW CTenexHu OTuneHeHHbIe OT OCHOB-
MOFO Maccusa 6noku nopoa. Heobxoawmo oueHuTh yCTONMUBOCTD
AdHHBLIX GNOKOEB NOPOA Y ONONA3HEBLIX HAKOMMNEHUA HA CIKNOHAX.

5.10. Mpepnaraemas MeToanKa MOXeT ObiTe pexkomeHAOBaHa ANA
CKNOHOB, CHOMXEHHbIX SHOObIMK NUTONOro-reHeTuYecCKUMn Unu neTpo-
rpauyeckuMy KOMMAEKCaMyU 1nopoa npuU ycnosuu, ecnu Ha CKoHaX
COXpaHWNOCh AOCTAaTOYHOE ANIA COCTasneHuA ypasHeHVA paBHOBECUA
KONUYECTBO HUIL OTDbLIBA ONON3HEeN, X HAKOMMNeHUA U YA3ETCA BOC-
CTaHOBUTbL UCXOAHLI} NPohube cKNoHoe (/0 cCMelleHuA U3 HUX no-
poa) . BuiBop aHanoros pexomenayetca ocyuwectsnats no UMNC, cor-
N3CHO MeToAKe, Mu3noeHHoi B8 nn. 2.14—2.15.

6. OPUEHTPOBOUHAR OLWEHKA YCTONYUBOCTIU ONMON3HEBDLIX ~
OGBANBLHLIX CKNOHOB Y NPOIHO3 EE USMEHEHUA C
NOMOULbI0 BEPOATHOCTHO-CTATUCTUYECKUX METOLOB

6.1. PexomeHpayioTcR chefyiowue BepoOATHOCTHO-CTaTUCTUYECKUE
METOAbLI OUEHKW U NPOrHO3a YCTOWMMBOCTW OFON3HEBbLIX — O0O0Banb-
HbIX CKNOHOB:

OCHOBaHHbLIE HanpeanonoXeHuy O CRYYakHOM pacnpeaeneHuy mo-
MmeHMTOB  oOpa3osaHvA ononsHelr Bo spemenn, Metoa nossonAer

npeacKa3daTth BEPOATHOCTL TOMO WM MHOFO YMCNa ONON3HEN B 33aHHbIN
NPOMEXYTOK BPEMEHU Ha 3alaNHON TepPPUTOPUN;

OCHOBaHHMbLIe Ha MNPEeAnoOnoMXeHUW HanuuMA pUTMOB B pacnpeaene-
HW onon3Hen-06BanoB BO BpemMeHW WAW CTaAuA B passuTUKX ONonN3-
Hewn;

OCHOBaHHbIE Ha YCTAaHOBAEHHbLIX KeppPenAUUOHHbLIX 33BUCMOCTAX
(nuHeltHLIX ypasHeHWw!i C©BA3N) Mexay OTAenbHLIMK NOKasaTenAMu
ONnonsHeBoro - 06BanbLHOroO Mnpoyecca W 3aKOHOMEPHOCTAMU, €ro
onpeaenAiowWivMM, a TaKXe Ha MNocneAoBaTenbHOM pPEerpecCOHHOM
aHanuse (uccnepoBaHnAa MHOrothaKTOpPHbLIX MOAENei pasBUTUA OMoNn3-
He-06Banos) .

6.2. Metoabl, oCHOBaHHbIE Ha NPEAMONONEHUU O CNyYaHOM pac-
npeaenedu MOMEHTOB 0Opa3oBaHnA ONON3Hel BO BPEMEHW, PEKOMEH-
AyeTcA npumeHATb B paspaborke BCEMMHIEO. MNMporHtos passuTun
ornon3Hen 8 AaHHOW pa3paboTke BLIPAXKAETCR B BUAe KapT palioHK-
posaHuA 1:1000000 (anm kpynHeix peruowos) u 1:200000 (ann
OTAENbHLIX ONOPHLIX y4acTKos) . OH BLINOAHAGTCA MO CTaAUAM:

NOCTpOeHWE KapTel pacnpocTpaHeHun ononsuer (unu o6Geanos)
No w“x Tunam;

pasgenexue 3aKOHOMEPHOCTERN, onpejenrWuUX GopmuposaHue
ononsHei-o6B8anoB, Ha knaccel, 13 HaBopa m  3aKOHOMepHOCTeN
ANA  KaXAOW 13 HUX (eCnu ecTb AaHHBIE) CTPOUTCA rUCTOrpamMma
pacnpeAeHUn K®HKAO0W 3aKOHOMEPHOCTH, YCTaHOBNEHHOW B npegenax
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uccnepgyemo?t tepputopum. Yucno Knaccos onNpeAenfAeTCcA C yYyeTom
nonyuyeHHbIX 3KCTPEMYMOB Ha ructorpamme pacnpegeneHuA Ononas-
Hel-00Banos. Ecnu kpuBaA Ha rucrorpamme nnasHaA ¢ OAHUM Mak-
CUMYMOM, TO YUCNO KNaccos yCNOBHO NPUHMMAETCR paBHbLIM 3—6;

MOCTPOEHUE aHANUTUYECKUX KapT pacnpefeneHun Knaccos OTAenb-
HbIX 3aKOHOMEPHOCTEN ¢ Tabnuuel nnowaae, NMPUXOAALLUXCHA Ha

KaXkabi KNace;
pacyeT yAenbHoOro omnonsHe-, o6BanonpoABneHUA B npeaenax Bbi-

AEeNeHHbIX KNaccoB 3aKOHOMEPHOCTEN.

6.3. B pe3aynbTaTe NOCTPOEHWA KapT 3aKOHOMEPHOCTEN KaXAaA
¥3 3aKOHOMEpHOCTe! M3 MHoxecTsa 1, 2, .. ., f,... ,/n UMeeT S Knac-
co8 (1,2,..., £,..., §).Bnpeaenax nnowaau A,; pacnpoctpa-
HeHUA £-f0 Knacca /-1 3aKOHOMEPHOCT! MOACYUTHIBAEGTCA KOMM-
YecTBO MPOABNEHWIA UcCneayeMoro Tuna ononsHA-o6eama A ;. B
COOTBETCTBUM C Teopueii BepoATHocTel, noa N, peKomeHAayeTcA
noHMMaTh KONMYECTBO 3NEMEeHTapHbLIX MNOWlafioK, B KaXaou u3 Ko-
TOpbIX ononseHs (unu o6Ban) A,  MOXeT NPOM3ONTY UAK He Npou-
30MTH bj‘-:A 71 /”.,f.

6.4. Cneayiowein cTaanen NporHo3a ABRAETCA onpeaenexHvie BepoAT-
HOCTA NPOABNEHVA onon3Hel vinu obsanos. [pu nocTpoedun KapT
KPYNHbIX U CpeaHuX MacluTaboB, Koraa MOXHO M3MEpPUTh NAOLUAAW,
nopaxeHHble ONON3HAMK WK o6Banamu, BepoATHOCTL. A;; o0b6paso-
BaHMA WK aKTUBU3aUMK ONOA3HeNn U 06BanoB B npeaenax nowa-
an {-FfO Knacca 3aKoHOMepHOCTM 8, onpeaenAeTcA Kak oOT-
HOLLIEHUe NAOWAAN ononsHel B npeaenax knacca N,;; K nnowaaw

BCero Knacca
P.=PlA; [Nji)= Ny [Ny -

6.5. Onpeaenus BepoATHOCT P, , BLINOAHAETCA OUEHKA BAVAHUA
OTAENLHLIX 3aKOHOMEPHOCTEe Ha pa3BuTUe ononsHen wuny obeanos.
B KauecTBe OUEHKWM CTeMNeHW BAWAHUR 33aKOHOMEPHOCTe Ha pa3su-
THe OnNoN3HEeN-06BaNOB POKOMEHAYETCA UCNONL30BaTL BECOBOWU KO3th-

duumeHTt V; -
V.= Y.F:.,

J J

2

rae Y; — WHQOPMauMoHHbLIW Koath(puumeHT, npeanoxeHHbii A.b. Buc-
renuycoM;  F; — HOpMUPOBaHHaA BEPOATHOCTL BO3HUKHOBEHUA UMM
aKTUBU3auMM ononsven Mnu oOBanNoOB ANA KnNaccoB  J-ro akrtopa;
Y H,sHIH — onpepenmetcA no 3HauenuAm aHTponuu, HopmmpoBaH-
HaA BEPOATHOCTL — 3TO cpeaHeapvdMeTnyeckan BEPOATHOCTL, Npwu-
XOLAWAACA Ha S  Knactos j-oit 3aKoHoMepHocTH. (B=Z B,/S) v
XapaKTepuaylolan CrerneHb BNUAHUA Ha ONON3HEBO% — 06BanbMbliA NPo-
uecc knaccos 3akoHomepHocTel, BecoBbie KoaULUMEHTbI V; no3-
BONAIOT pPaHXXUPOBaTb 33KOMOMEPHOCTM NO CTeneHu MX BAWAHWMA Ha
OoNoN3HeBon — 06BanbLHLIN Npolyece, BbigenAn Te U3 HUX, KOTOpble Co-
AepXaT OCHOBHYI0 WH(OPMaLMIO O NPOoLEcce U KOTOpbie NPUHUMAIOT-

CA B KaYecTBe NPOrHO3HbIX,
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6.6. Cneayiolien cragveit nporHo3a No pekomexrgyemoit n. 6.2 me-
TOAUKE ABRAEGTCA PAacyeT OnoON3HeBoro uny o6BanbHOrO NMOTeHuMana.
IAnAa 3TOro nocneaosBarentHbiM COBMeLUEHUEM BCEX KapT 3aKoHomep-
HOCTEeW, HA3BaHHLIX B8bIE, YCTAHABAWBAIOTCA YY4acTKW nepeceyeHuRr
nnowanen pasniMuHbIX KNaccoB paccMaTpusaembiX /72 3aKoHOMep-
HoCTeir, Yucno Takux pe3ynbTUPYIOWMX YYacTKOB Ha cneuuanusvpo-
BaHHOWN KapTe, TOAy4YaeMOW nNOCNe COBMELLEHMWA KapT 3aKoHOMED-
HoCTel, 6NM3KO K Yicny coueTauuii O . Coosercrayiowan

951 C;-)'-m )

PE3YNLTUPYIOWAA BEPOATHOCTL MOMXET ObiTb HasBaHa ONOMN3HEeBLIM
(o6BanbHbIM) noTeHumanom | Won, o5 ). OHa onpepenneTcA Kak
BEPOATHOCT CYMMb! KOHEUHOrO 4YuCna cOoObITWA C AONYLiEHUEM He-
3aBUCYMOCTH 3aKOHOMEPHOCTEN

m
Wonos = 7 -kg-; (1-F,),

rae /1 — 3Hak npouseBefeHuR; F, — BEPOATHOCTb F,; B COBOKYNHOC-
T KNAcCOB pPasnNUYHbIX 3aKOHOMEPHOCTEN KOHKPETHOro CcovyeTaHuR
13 NPUBEAGHHOI O Bbiltie Yy1Cna,

6.7. KoHeuHbiM 3TaNOM NPOrHO3VMPOBAHWA ABNAEGTCA MMOCTROEHUE
KapThl pPaioOHMPOBaHKA TEPPUTOPWU O 3HAYEHMAM ONON3HeBbix (unn
o6BanbHbiX) noteHuwanos. [ANA NOCTPOEHWA Ha3BaHHbLIX KapT pe-
KOMEHAYEeTCA ucnonb3oBaTh paspabotanHylo Bo BCEFMHIEO cran-
AapTHyio nporpammy “bortoc” ana OBM. OHa noasonseT cocTaBnATL
KapTy PaioHUpOBaHMA NO 3Ha4eMURM OLEHOYHOW hyHKUWK aBTOMa-
Tuueckn, Tlpn 3TOM MOXHO UCKAIOYNTL Onepauuio No COCTaRNEHUIo
cneunansHbiX KapT 3akoHomeprocTet, B KauecTtBe ucxoaHou uHdop-
Mauuy HenocpeaAcTBEHHO WCMONL3YIOTCA Martepmanbi TOYEYHOro usy-
YeHWUA AaHHbIX NPOLLECCoB.

6.8. Meroan) nporHosa, ocHOBaMHbIE Ha BLIABNEHHLIX B XO4e CTa-
UWVOHAPHbLIX UHXKeHepHo-reonoruyecKux HabnoaeHuin nepuoaax (pur-
Max) axKTususauum ononsHesbiX (Mnu o6GBanbHLIX) fNpoueccos, Uc-
XOAAT U3 TOrO, YTO pa3suTUE Ha3BaWHbLIX NPOLECCOoB NPeACTaBNAET COo-
Gon nocnepoBaTENbHYI0 CMEHY WX COCTORHWIA B NPOCTPaHCTBE U B8O

gpemenu. [pn nepexose “3 OfHOro COCTOAHUA B APYroé MEeHAIOTCA
3HaYeHUA HeKoTopbIX napamerpos npouecca ( X,, X,, ..., X)),
KOTOpPble FABAAIOTCA NPOrHO3HLIMU N 32BUCAT OT BpeMeHW W NPoCT-
DaHCTBEHHOW KoopauHaTol, QOo6uieHHan oueHika COCTOAHWA NPO-
|ecca B TaKMX CNyvyaAX BbipaXkaeTCA hopMynown

Z(t,VD=F[X, (£,1), X, (¢,1),...,X: (£,2),.., X, (£42)],

rae X, (¢,1),X, (,1)..— 3aBucumbie nepemeHHbIe npouecca; t,7 — Hesa-
BuCUMbIe MapameTpel npouecca (BpemMA ¥ KoOpAWHaTa nNPOCTpaH-
cTBa) .

6.9. CywHocTs BepOATHOCTHO-CTAaTUCTMYECKOro NPOrHO3a Craguu
PassUTUA pPAaccMaTPUBaeMOro npPoUecca 3aKMIoYaeTCH B TOM, YTO Ha
BXoA AuHamMuveckol cuctembl (ononsHesoro unu o6BanbHOrO CKIIO-
H3) MOCTYnaloT BO3AEACTBYIOWME 3aKOHOMEPHOCTM B BWAE YCTaHOB-
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NEHHbIX NPY U3LICKAHWAX WX peanusaumin X, (¢) ,X,(t),...,X . (¢, a
Ha  BbIXOAe, NOCNe COOTBETCTBYIOWEro MpeobpasoBaHuAa, nonay4aer-
CA  M3MEHRAIOWEEeCA BO BpPeMeHW 3HaueHue NporHO3HOM BenuuuHL! Y (?).
B Kkauecrtse Takoli BeAMUMHBI MOXET 6bITb peKomMeHaoBaHa, Hanpu-
MEp, CKOpPOCTL CmelneHuA ononsHeit. CBR3b MeXAy BbIXOAOM U BXO-

AOM K13Naraemou AMHaMUWMECKOVW CUCTEMbI MOMKHO BbIPa3uTb WHTerpa-
nom fioamenn

r 2 t
Z(¢t)= £ W (T)X,(t-T)dTt ! W(T)I X, (¢-T)d T+ J wW(T)X, (t-T)dL,

rae 7,, 72,..., I, — BpeMA, B Te4eHe KOTOpOro COOTBETCTBYIOWIME
NpPOrHo3tibie 3aKOHOMEPHOCTW MNOCRe uUX BO3AEACTBMA Ha CKNOHbLI
OKa3blBalOT CylwecTBeHHoe BAMAHWE Ha 3HavYeHue BbLIXOAHOW Benwu-
unHel < (%) B MomenT Bpemenu ¢ ; W, (2), W (T), .. ., Wp(T)~ Beco-
Bble (YHKUMK, YUUTLIBaIOWME BKNad KaXAoiA M3 3aKOHOMEpHOCTen
B 3HaveHwe uckomoit (nporHosHo#) dyHKUMM B 3aBACUMOCTY OT
BpeMeHy ¢ nocne ux Bo34CUCTBUA,

6.10. Benwyuna Bknaga KaxAoN n3 paccMaTpuBaemMsiX 3aKoOHOMep-
HOCTEA B 3HauYeHUe BbLIXOAHOW (YHKUUKM AWHAMUYECKOW  CUCTEMBI
{cm. n. 6.9) 8 momenT BpemeHu ¢  yCTaHaBAVBaeTCA TONLKO NOC-
ne BbLIABREHWA NPEALICTOPUN BO3AEGUCTBYA 3aKOHOMEPHOCTEn BO
spemenn ot (£ —2;) po % .Becosbie hyHKUMUM HaXOAATCA U3 yC-
nosuA MUHUMYMa dyHKUKUOHana

It y-2z1 =.f [Y(t)-Z(t)fdt =mn,

onpedenfiowlero, YTo paccornacosavne mMexay pac4eTHbIMW 3HaveHun-
MU » thakTuveckn HabmoaaeMbIMK¥ BenuMuMHamMM BbiXOoAa CUCTeMbl
Y (%) pomxHo ObiThb Mano Ha BCEM WHTEpBane HabnioaeHun 7.

6.11. [inn 6onee TouHOro YycCTaHOBMlEHVA MOMEHTa NpeAKaracTpo-
thuuecikot a3l ononsHesbiXx (0GBanNbHLIX) cMeweHni NOPOA CO CKNO-
HOB DPEKOMEHAYETCA METOJA OnepaTUBHOrrO CTaTUCTUMECKOrOo KOHTPO-
nAa 3a paseuTveM onon3uvesbix (o6sanbHbix) aedopmaunuit. Mo pe-
3ynbTaTaM CTauvoHapHbix HabnioaeHud 3a ononsxHAmu (oGBanamwn) ,
BLINONHAEMbIX B Npefenax TUNWYHBLIX YvacTKOB-aHanoros, CTPOUT-
CA pacnpejeneHue AZ-cmeuieHV NOPOA CO CKNOHOB B CTapuio NOA-
rotosku ononsHA (o6sana) .

6.12. Craaum onons3HesOro npouecca pexKomMeHAYeTCA YCTadas-
nueate no unaexcam E.fl. EmenbaHOBON, XapakTepusyiowux freo-

METPUYeCKlrie napamerpbl OMNON3HEBLIX CKNOHOB ¥ WCMONb3YEMbIX B
metoauke, pa3spabotanHoir so BCETUHIEO. Pewaerca cnepyiowan
33f34a: NYCTb Ha M3YYaemMbliX ONOA3HEBLIX CKNOHaX B MOMEMT Bpe-
MeH¥ 1, U3MEPRETCH A MPOrHO3HbIX NpuaHakos. Paccmarpusaet-
CR i -MEPHOE NPOCTPAHCTBO A, B KOTOPOM Ka)XXaou KOOpPAWHa-
T@ COOTBETCTBYET OANH U3 NPU3HAKOB nporHosa. Kawaomy  7-omy
Habopy 3HaueHW# ~ B NPOCTpaHCcTBe R cOOTBETCTBYET TOuKa X,
a Kaxabii BexTop rpusHakos X, ={X;, X,,.., X, } nmeet udHopma-
LMK O nporHosupyemom npusHaxke  X= F£( Tp). 9Ta 3apava moxer
ObiTb CBSAEHa K 3afnsve pasfieneHUA MHOXECTBA TOYeK X, Ha Knac-
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csi No Habopy npusHaxkos ( X,, X, ,...,X,) (3apau Teopuu pacros-
HaBaHuA o6pa3sos, cm. Nn. 3.3—-3.22) . NocTpoeHHbIe Knaccbl Ap OT-
BEYaIOT pa3nuiHbIM CTaAMAM ONOMN3HEBOrO npouecca.

6.13. MpuHuun nocTpoeHun anropmMrMa ANA peweHUA 3ajayn pas-
AEeNeHUA COCTOUT B BOCCTaHOBNEHUM B NPOCTPAHCTBE NPU3HAKOB Npor-
Hoza AR KoopavHaTHO! ocv, KOTOpOit COOTBETCTBYET NPOrHO3N-
pyemoii napametp ¢, . BoccTanaBnusaeman oCb CTPOUTCA MeEXAY

HynesbIM KNaccoMm A, , KOTOpbIA XapaKTepU3YeT HauanbHyto CTaAuIo
PasBUTUA ONONI3HEBOr0 Npouecca,u Knaccom A, XapaKTepusyoumnm

CTapnio, NpealWecTBYIOWYI0O Mepuoay OcHOBHOro cmeuleHun. [lono-
MEHVE MPOMEXYTOYHBIX CTaAuW ONpPefenAeTCR NPOeKuVAMW UX TO-
YeK Ma BOCCTaHOBMEHHYID KOOpAMHaTHYI0 ock. CTPyKTypa marema-
TUYECKOW MOAeNn ANA OueHOuUHON dYHKUWMW ONUCHLIBAETCA BbiIpaXKe-
Huem
K =(1/’A ')EZPJ COS‘ﬁ
P k'/iZqy P=const’
rae Kp ~ OTHOCMTENBHOE 3HaueHWe NMPOrHo3upPpyemMoro nprsHaKa
Zp ANA P-ro knacca; Z! — sHavuenue HOpMUPOBAHHOTO  J'-To
napamerpa anA P -ro knacca; |A.|— moayns BexTopa X ; cas ¥ —
HanpaBnAIOWWA KOCUHYC BOCCTaHOBNEHHOW OCU NO J 0¥ Koopau-
HarTe.

6.14. [lentenbHocTs 4enoseKa W BHOCHMbLIE MM M3MeHEHUA B (op-
MUpoBaHue OMON3MEBLIX — O0OBanNbHbLIX CKSIOHOB MOXHO paccmarpu-
BaTh KaK YNPaBRAEMYIO NPOCTPAHCTBEHHYIO cucTemy, Passurue Has-
BaHHbLIX MPOUECCOB B 3TOW CUCTEME NPOTEKaeT NpU B3aMMOASUCTBUN
ABYX pasanuHblX HEOAHOPOAHLIX rpynn 3aKOHOMEpPHOCTEl
(cm. n. 5.4), xapakTepusyiouwux cpeay {(ycnosua) pa3syTuA MPOLIEC-
COB U €e U3MEHEeHMA — ecTecTseHHble U aHuTponoreHHbie., [pu 3Tom
Heo6X0AUMO TMOMHUTL, uYTO aHTPONOreHHbIM WU3MEHEHUAM 4acTo
noABEPraeTCA He BeCb Mpouecc, a otTaensHble INnemMeHTsl ero. Hanpu-
Mep, NPy NoapesKax WUnM NpUrpy3sKax ornon3HeBbiX CKIMOHOB, Haxo-
AAWNXCA RO 3TOr0O B YCTOMYMBOM COCTOAHUWN, NMOBEPXHOCTb CMelue-
HVR NOPOA CO CKNOHOB BHayane (OpPMUPYETCA Ha yvacTKax, rae
ecTeCTBeHHbIe HANPAXKEHWA B NPUCKMIOHOBOWA 4acTy maccusa Oyayr
Gonbwe npPoYHOCTU MNOPOA Hacpes, paspbiB UMM pa3fasnusaHue
(yTo onpeaenAeTcA MexaHM3mMOM pasBuTvA aethopmauuit) . HeopgHo-
POAHOCTb MPOYHOCTHLIX CBOWCTB MAaCCUMBOB MopoA, UX U3MeHeHue
B MPOCTPaHCTBE W BO BPEMEHW NOA BAVUAHUEM OTMEYEHHLIX ABYX
rPpynn  3aKoOHOMEpPHOCTEen TpebyioT OT uHXeHepoB-reonoros cdop-

MYynMpoBaTh 3aAavuy ynnasneHuA NpoCcTpPaHcTBEHHOW cucTeMon o6Bans-
HO-OMNOA3HEBLIM CKJIOH Takum obpasom, yToObl NOABUNACH BO3MOXK-
HQCTb AaTb NPOrHO3 aHTPOMOreHHbLIM N3MEHEHUAM CUCTEMbI C UENbio
UCKAIOYEHNA HEeXenaTenbHbIX ee W3MEeHEeHUM B AUHaMUYEeCKOM pPaBHO-
BECUKN reosiornvyecKon cpeabt,

6.15. OTrmeuennyio B n, 6.14 3apayy B TepmuHax Teopun rpacos
peKoMeHayeTcA QopMYyNUpoBaTh cheayrowmm obpasom:

ANA  KaXXAOro U3y4aemMoro OnonsHe-, o6BasoonacHoro cknoHa
cTpontcr rpadp & (X} BO3MOXKHBIX COCTORHUN cucTeMbl {ononsedsb
unu obBan — BuA aHTponoreHHoro Bo3deicTasvA). Moa sepluvHaMwy

o1



rpada ( X, ,X7,X5, ...,Xn) NOAPa3ymeBaeTcR NPOCTPAHCTBEHHOE NO-
noXxeHne aNeMeHToB cuctemsl X ( € - ) B MmoMeHT BpeMeHn %, npu
KOTOPOM peanusyetTcR pa3BuTue o00BansHO-ONON3HEBOro NPOLecca
B COOTBETCTBUKA C MOCTaBSIEHHOW UWenbio (MYHKUMOHUPOBaHUA CuUCTe-
mel, Toraa X (¢ )= X.(¢=0,1,2,...,n)-ects cuTyauusn, Ko-
TOpaR O3Hauaer, uTo cuctema X B MOMeHT BpemMeHn ¢ HaxXOAWUTCH
8 cocToAHuKU X . BepoATtHocT, 3toro co6bituA 3anuwetcA A. (¢ ) =
= PX(z); (¢ =0,1,2,...,n). Ann nioGoro momenTa BpeMe-
HW  CymMMa BEPOATHOCTEA BCEX BOIMOXHbIX COCTOAHUA CNCTEMb!
éP‘; (¢ ) = 1. Heobxoaumo onpegenuts BepoAaTHOCTM A:(£) u3-

eHeHuUA CTPYKTYpPbI CUCTeMbl B Npejenax onucaHHoro rpadha & (X)),
BEPLWMHbI KOTOPOrO COCTABNARIOT COBOKYMNHOCTb BO3MOXHbIX COC-
TOAHWH cuctembl X ={X,,X,}.

©.16. Jonyctum, 4yTo M3yyaembl¥ paloH BO3MOXHOW aKTUBM3aUUW
ONoOn3Hen-068aNnOB  NOABEPXEH BAMAHMIO  [-TO BUAA XO3AWCTBEH-
HOW JeATensHOCTN uenoBexka. Torga anemMedTapHaa nocnepaoBartenb-
HOCTL  MNPOCTPAHCTBEHHOW nOoKanusaumm AaHHOro aHTPONOreHHoOro
BO3AGAUCTBMA B KaXAbin MOMEHT BpeMeHun + OyaeT onvchbIBaThCA
CreayowmnMmu COCTORHUAMMN:

aHTPONOreHHbI® BO3ACGCTBMA HE Bbi3bIBAIOT HEXenatenbHbIiX Wn3-
MEHEHW B YCTaHOBUMBLUEMCA AWHAMWUYECKOM paBHOBECUMW ONON3He-
BOro — 068anbLHOro npouecca;

aHTPONOTeHHLIE BO3AEGNCTEBMA BbI3LIBAIOT HEXenaTtenbHble KH3me-
HeHurn cakTopos cpeabl {ycnosuid) dopmuposaiur 00BanoB-onona-
Hewn:

aHTPOMNMOreHHblIe BO3ACHCTBUA BbI3bIBAIOT HeXenaTtenbHbie KU3Me-
HEeHUA (PaKTOpPOB W3MEHEHUA Ccpefbl, KoTopble obycnosnusealoT pas-
BUTHE UNW aKTUBU3aKUI0 00BanNnoB-ONON3HeN;

aHTPONOreHHbIE BO3AENCTBUA BbI3bIBAIOT pa3BuUTe HOBOro WNWU
aKTuBM3aunilo craporo npupoaHoro npouecca. 0603HaunB Kaxaoe
U3 yKasaHHbIX cocToAHulr Homepamu 1, 2, 3,. . . A, 3anuiuem Be-
POATHOCTL K -ro coctoAnun B Buae P.(k),.Mokaszaten uHTeHCUB-
HOCTX nepexofa hpouecca U3 OAHOrO0 COCTOAHWA B Apyroe o0603-
HaYUM KaK /w,f, (k# 1), noppazymeBan nog 3TUM, YTO C NEPUOAUYHOCTHIO
M aHTponoreHHoe Bo3aeicTsne ¢ -TO B#AA Bbi3blBaeT Nepexoa npo-
Hecca U3 CocToAHUR K B COCTORHUe 7 ., B obGwem BUAe MHTEHCUB-

HOCTb Nepexoaa

M =1/ T, (K),

rae T; (K) — cpepHes BpeMA aHTPONOreHHOro BAVAKUA  [-FO BUAG
k -rO COCTOAHUA ONON3HA-06Bana.

6.17. MOXHO cumTaTh, YTO NEpexol paccMaTpuBaembiX MpPoOUeccoB
U3 OQHOro COCTORHUAR B APYroe NOAMMHMAETCA 3aKOHY pacnpeaeneHnA
lNMyaccona. B 3toM cnyyae npagomepHO AonyluieHuWe, YTO 3a Npous-
BONbLHO B3ATLIY GECKOHEYHO Manbili NPOMEXYTOK Bpemedn T cuc
TeMa, HaXOAALWAACA B8 COCTOAHWUW K , MOXKeT coBepLIuTb nepexopn
B COCTORHME I C BEPORTHOCTLIO M,,dt (k#1). BepoATHOCTL Nepexo-
nAa CUCTeMb) B 3TOT MOMEHT BpeMeéHW B Kakoe-nubo elle COCTOAHMUE
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O4eHb Mana u UMeeT UHOR nNopAAoK (BTOpaAa unu TpeThA NPOU3IBOA-
HarA), ecnn uHuTepsan Bpemvedu d¢ BbiOpaH AOCTaTOYHO Manbuim,
BepOATHOCTb COCTORHMA CUCTEMbI B MOMEHT Bpemenun ( ¢ + d7)
CBA3LIBAGTCA C BEPOATHOCTAMW COCTOAHMW CUCTEMbI B MOMEHT Bpe-
MeHM ¢ NOCPEACTBOM COOTBETCTBYIOLUUX ypaBHeHuid. AHanuTudec-
KN PeKOMEHAYIOTCA ABa NyTW, NO KOTOPLIM NPUPOAHLIA 0OBanLHO-
ONON3HEeBLIY NPOUECC PacCCMaTPUBASMOW CUCTEMbl MOXET HaxXOAWTb-
CA B8 cOCTORHUN X :

nepBbiii — B MOMEHT BpeMeHun ¢ TNPUPOAHbLIYA NPOLECC yXe Ha-
XOAWUTCA B COCTORHMM A U B TEYeHUE NPOMeXXyTKa spemedn Z7 He
MeHAET CBOEro COCTOAHUA, JTO BLIPA3UTCA BePOATHOCTAMM AL ¥
1— X, M1 @ cooTBeTcTBEHHO;

BTOPO — B MOMEHT BpemeHW ¢ NpUPOAHLIA NPOLECC MOXKET
HaXOAWTLCA B KaKOM-NUGO APYTrom COCTOAHUW I{1#k) vnaaspe
MR 4% nepeiATty ua Hero 8 coctorHue K . BepoRTHOCTL 3TUX COBbLI-

min P (¢ ) v My d? coorBercTBenHO, B TakoM cny4ae

— v
P (B+a) =B () == P () Z My dt +Z F (D) My AL

Nepexoan x npeaeny &% - 0, umeem
AL (B at == P (Z My 5 (M.

6.18. Onucannbie B n, 6.16 4eTbipe COCTOAHMA CUCTEMBI NPEACTAB-

NAIOT COBO 3aMKHYTYIO B NpocTpaHcTBe uenb. MoaToMy cocTofHue
paccMatpusaemMoun cCUCTEeMb! PeKOMEHAYETCR 3anmcaTh B BUAE CUCTEMDI
AvdthepeHuManbHbIxX yYpaBHeHuiA

(1) > X
)=~ p,, )P ey, ()Pt ;
P (t)=- ;;’(t)@“?(t) +m;’;’(tm£‘”(t) ;
P2 =-m Ly, )+ m P (01 PY ) ;

F4
4, . _ . (i) i%) ) (3)
P )= (R " ()4 po 7 (£IP7( ).

7/paBHeMUA AaHbi B HeABHOM Buge. [lna ux pelieHnA HEOOGXOAUMO
COCTaBUTb MaTpULly MHTEHCMBHOCTeUn lim il 1 martpuuy-ctonbeu Ha-
YaneHbix ycnosuii Il P¢0)]l.MNocKonbKy nepexos cUcTeMb! U3 0AHOrO
COCTOAHWA B APYIroe NOAYMHAETCA 3aKOHY pacnpeaeneHun MyaccoHa

P (t)=p"In!t-p,

rAe /2 — YUCNO BO3MOMXHbLIX COCTOAHUA, M — NHTEHCUBHOCTL NEPEXO-

Aa, TO N3IMEHEeHWA paccMaTpYBaeMOoi CUCTEeMbl PeKOMEHAYeTCA CYUTaTh
MapKOBCKUM MPOKECCOM C HenpepbiBHbIM BpeMeHeM ¥ AUCKPETHbIM
cOCToAHUEM,
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6.19. inn  mapkoBckux npoueccos € BEPORTHOCTAMU A (t),
F(t),..., P,(t) MOXHO COCTaBUTb CUCTEMY fiUHEHbIX AvtthepeH-
UManbHbiX ypasHeHud. [lpu 3toM ya06HO NONL30BaTLCA rpadiom coc-
TOARHUA CUCTEMbLI, Ha KOTOPOM NPOTUB Ka)XXAOA CTPenKW, Beayluen
“3 COCTOAHWA B COCTOAHKE, MOoCTaBneHa UHTEHCUBHOCTD MEpPexoaa.
B neBoih vacT KaxA0Oro ypasHeHUA CTOUT Npou3Boaman dp,.(t)/dt, a
B NPasoi 4acTU — CTONLKO YIEHOB, CKOMLKO CTPENOK CBA3aHO He-
NMOCPEACTBEHHO C AaHHbIM COCTOAHWEM (+,ecnu B AaHHOE COCTORHUE, —
ecnu U3 Hero) :

AP, ()jat =My P (E)t My, Py (E)= (Mg o+ M, 3) Py (¥ ;
ap, (¢)/dt "My o P, (- (/”z,f *Ms 3 "/”z,z,)Pg (#/;
AdPs{dt = py , Fy () + My 3 Py (6)- (Mg + My ) Py (2);
Al /At = My, Py ()4 My, Py (E).

HauyanbHbie yCnosuA AAR UHTETrPUPOBAHUA TAKOW CUCTEMbI Audicdeper-
UNanNbHLIX YpaBHEHW OTPaXKAIOT COCTORAHWE CUCTEMbI B HavanbHbii
MomeHT BpemeHu (ecnu npu ¢ = 0 6Guino cocroanue /A, To {3‘)(0)?-
=1;P-(0) =0npu ¢+ k).

6.20. MpeanoxeHHan B nn. 6.14—6.19 moaenb nporHo3a nRPoOCT-
PaHCTBEHHOr0 Pa3BUTUA ONON3Hen-06BanoB  A0MKHa ObiTh peanu-
aoBaHa Ha IBM.

6.21. MeToab NPOrHO30B yCTOWMMBOCTY ONON3HEBLIX — 00BaNbHbIX
CKNOHOB, OCHOBaHHbIE Ha WCCNEAOBAHUW NUHERHLIX YpPaBHEHUA CBA3W
{cm. n. 6.1) , umeloT MmaTemaTuueckoe obocHoBaHue:

0003Hauum yepes X Ty Habnogaemylo nepemMeHHYio BennunHy, Ko-
Topan MOXeT ObiTh NerKo namepeHa 6e3 norpewxocrtek {wnn ¢ ponyc-
TMbIMU NOrPewHOCTAMU) NPU WHXKEHEPHO-TeONOrvMecKoM KapTupo-
BaHUU OMON3HEBLIX — 0O6B8anbHbIX CcknoHoB (cm. n. 2.2) ; ABMAETCA
npeacTaBnAoOUMM  (KONWMYECTBEHHLIM WK KavyecTBEeHHbIM) NOKasa-
TeneM 3aKOHOMEpHOCTEN U 3aKoHOB dopmuposaHua (u aKTUBK3a-
W) ononsHeh-06BanoB  {cM. pasa. 1); uepea Y — chayvainyio,
06bIuHO TpyaHOONpeaenuMylo, NPOTrHO3HYI0 BenuuuHy (B8 AaHHOM
cnyvae kostpuumeHt ycroumsocty — K, ). MaTematuueckoe oxm-
padve A, (unu cpepHee) BenuyuHbl Y NpW 3apaHHBIX X = X,
(8 nepsom npubnmKeH) HaxXOAUTCA 8 NIKHENHON 3aBUCUMOCTHY
o) X . Matemarnueckan moaens ANA  Ha3BaHHbIX BENWYUH UMEET

Bvui

y= a.-:-ﬂ)r‘:-:-e (29)

¢f 7
rae a, /3 — HensBecTHble NapameTpbl YPaBHEHUR; €.; — CnyvaiHan
KOMMNOHEHTa, KOTOPaR CBUARETENLCTBYET O TOM, YTO MEXAY & W X, Her
TOMHOM NUHEIAHON CBA3W, a CYLWECTBYIOT NOMUMO X HEKOTOpble
HEY4YTeHHbIe MpeacTaBnAioWMne MoKasatenn, BAVAOWME Ha BENWMUHY
Y.Wmen £z nap usmepeHnit Y u X, MOXKHO OUEHWTb HEU3BECT-
Hbie NapameTpbl & U J3 nuxeliHoro ypasHueHun (29}, cpeaxee npor-
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HO3HOM BenuumHbl Ay, Aucnepcuio G Y rUNOTesbl O pacnpeaene-
HWUM Ha3BaHHLIX N3pPaMeTpos; , _

o6o3HauuM uyepes SSX- CymMMy KBagparuveCKnx OTKAOHEHWUW
X : -ro 3HaueHnA oT cpeaHero X : SSx’= _z’:(x‘.-xﬁ aHaNoruuNO —
S5XY— cymMMma 13 Npou3BeneHU OTKNOHEHW A ~ X--rou Y, -TO 3Have-

HUIA  OT CBOMX CpesHux: SSXY= ﬁf (Y; = V) (X;—X );88Y=
cymma KBaaparuyeckux omnoueﬁ“m:«i_ 9 Y; -r0 3HaueHuA OT CcBOero
cpeaHero: SSY= 2. (Y, - Y )A . MepeyncnedHble OUEHKY Na-
pamerpog onpenenmqfr'c'n n3 diopmyn: 7 = SSXY/SSX*, & = Y —
—-pPX; Ay = 2 +/3X, (npu3apaHHOM 3HaveHun X = X, ); at=
= 1/ b =2[SsY:- (S.S'X‘(lz_j. flocne ouerku napamerpoB UCKOMOE
APOrHO3HOE YpaBHeHe UMeeT sy

A,=2+px. (30)
HoseputensHbie UHTepBaNnbl KonebaHUA Ha3BaHHbIX MapaMeTpos
ANA 3a8aHHOI0 YPOBHA HagekHOCcTY (1— ac ) onpeaenAloTcA

ANA NapameTpos a 3-;,,; Vgafxg/nssx%as&& a—w’/gi K 55%°;

#.2 i:tl Lt

anA napamerpa £: f-t ,2;,,_21/5"/83)(2 SBsp+L - 32/ssx?;

2- 2 2 A2 2 .
ANA NapameTpa g : [(n-208 111 -ulz;n-g 6 [(n-2)6°]/ Aos2:n-2

v, 2 _cy2 2

ANA Ay B TOYKE X=X . Ayo*"—'et/z;n-zé (1/n) (X,~X)°/ 88X ,
raet,,; n— 2 — 3Hauedue Clny4aiHon BeNyUHLI, pPacnpeaeneHHon no
3akoHy CtoiogeHta ¢ ( #z — 2) creneHAmu cBO6GOALI; /2 — YUCNO U3-
MepeHUA; A /.., ., — pacnpeaenenue Mupcona ( Xu —Ksanpar).

ina nposepkih runoTesnl 0 TOM, YTO NapaMeTp & paBeH 3ajaH-
HOW KOHCTaHTe &,{H :a = a,) npn3aaaHHOM YpOBHE HaAEXHOCTN
o¢ , onpeaenAeTcA senvunHa Kputepun U= ( @ ~ a, Yn(SSX)?/6°SSA?
Mwnotesa H, otknouretcA, ecnu U < -1y 2. 4.0 vMU72 ., ,; BO
BCEX OCTanbHbiX CNYYaAX OHa MPUHUMAaETCA. AHanorwiHo, ANA  Npo-
BepKu runotessl H,: 2= 3, npw 3aaaHHOM yPOBHE Haae
oc HeoBXoAuUMO onpeaenutsh Kputepuit ¥V = (B8 — B, )YISXx?/&>;
ecnu V< 5. p-g wmecnu V>¢,,., , ~ runoTesa OTKNOHAETCA,
B Apyrux chyvyasnx oHa sepHa. [lposepika 3Tux runoTes ABNAETCA OA-
HOW U3 BaXKHEMWWX NPOUeayp NPW WUCCNeAOBaHWN NPOCTON NUHENHOR
moaenn. lpuHAaTue TOW MAW WHOWU ruNOTe3bl 03Ha4yaeT, 4ToO BbibpaH-
Hble ANA NporHosa pyHKuum aktopa A,  HenpuroaHel. Ctatuc-
TU4EeCKOW MEpOM NPUroAHOCTU BenvuMHbl X, AAA NMPOrHO3a 3Ha-
YeHUR Y CRyXUT oleHKa KoahhuuneHTa Koppenaumnm

A = SSXYJ(SSX2 N $5v2)] 100,

KOTOPan XapaKTepuayeT Mepy HapaeXHOCTY WCKOMON BefnyuHbl (Y )
o uamepeHuAm X, »

NpyMeHeHe OAHOW NepemMenHoin X AnNA MpeacKazaHus Benvuuy-
Hbi Y B GONbWWHCTBE CNy4aeB He A3ET XOpOLUUX pe3ynLTaToB U3-
38 TOro, 4TO Ha M3MeHeHne Y  OKasbiBaeT BuAHUE He 04HE nepe-
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MeHHaR (npeacrtaBnAalowMY nokasatens), a, Hanpuvep, Ase. B arom
cnyyae PEKOMEHAYEeTCA UCCneaoBaTh YypasHeHwe € ABYMA Nepemen-
HbIMW BeNUYMHaAMU X, U A,

Y; = ﬂa+ﬂ¢)&*1"'/3‘zxaz+9£j; (31)

rae  Y; — ( — 3Ha4YeHMA NPOrHO3HOFO NokasaTenA (yHkuwm) ;.5; —
HEeM3IBECTHLIE NapameTpbl, 3HAYEHUA KOTOPbLIX HYXHO OfNpeAeniuTs,
X,n K;2 — BENuMHbI U3MEPAEMbIX NOKa3aTenen, onpeaenAtowme us-
meHenne Y ; £, — CnyvaiiHble KOMMOHEHTLI, OfpeaenAloLne me-

py owubikv B oueHke Y . YTo6bi onpegenuTh Napamerpst /3, , ﬂ”
f3,yTakKe NOACHMUTLIBAIOTCA CYMMa KBAPATUMECKMX OTKIIOHEHWUV
{ -ro aHauenun X, , X,, Y ot cBoux cpegHux | SSXZ,55X 2 §8Y2)
N CyMMa uU3 NpOu3BeAeHW OTKNOHEHUA X;,, X;o W Y; OT cBoux
cpeanmnx ( SSYX,, SSYX, ,SS8X,X;) . Y KazaHHbie CyMMbi 3anuiiem B Bu-

pe matpvust S* u sekTopa-ctonbua g

* [SSX; SSX.X,]. . _[SSyx,
S'= 2 ‘_-7- b
58X, X, SSX2 SSYX,

OueHKW napamerpoB S, 1 £, HaxOAATCR U3 ypaBHEHUA

{ SSX5 B, +SSX X, ..EZ =S8YX,,
SSX1 X3 B+ SSX2 By = SSYX, ; (32)

oueHKy B, HaxopmaT no dopmyne J3, = V-3, X, -3, X,.

Ana peweHuRn cuctemst ypasHeHuir (31) npumenAeTcA Metoa
Hdynnutna, usanoxeuuoii B npun. 7. XapakTepucTUKOI NPUroaHoOcC-
TV CRyvYanHbIX BenuvuH A, , A, ANA npeacKas’aHnA Benvu4uHbI Y
CAYXMUT MHOMECTBEHHbIN KO3hhuuneHT KoppenAuun R . Ouen-
Ky AnA R MOXHO onpeaenuTb NO METOAY HauMeHbLUUX KBaApa-
TOB U3 BbIPaXEHUA

n A —_ d
RE=Z R /Z(Y,~Y)* 100,

-
rae & R;T. — cymma npouaseaeHuii COOTBETCTBYIOWMX CTPOK CTONG-
ua g 8 Tabn. 18 npun. 7.
Iuneirbie Mogeny Tuna (30 u 31) — udacTHble cnyuau oBuwiels

nMHenHOCTH Moaenu, OAHAKO 4YMCNO MepeMeHHbIX BENWuMH X, B
Hen paBHO K , noatomy

K
ﬁ:ﬁafﬁﬁixi-‘-e, (33)

=1

rnze ¢=12,...,K ; [B;— Hen3BecTHble NapaMeTpbl; AUCNEPCUA
0 © cnyvaiiHoi BenvuuHel Y  He 3aBUCUT HU 0T X, HUoT /3. 3anucs
NCXOAHLIX AaHHbIX M3MepeHUh K nNepemMeHHbiX YAOOHO BLINONHATH

B MaTpuU4HOU (POopmMe, KaK 3TO NOKa3aHo HuxKe.



Y X, Xop Xz - - = o vt o 0 o 00 v e e
Yx,,,x,zx,,...................;r,,k
YzXga,X22X25.-......¢n.....-- 2k
YaX31tf,?z‘.x??.....................{fgf
oK e XmUliIIulUIliuIlNl
1 A A A

MNpun uccheaoBaH NUHENHbIX ypasﬂeﬂuu MOXKET OKa3saTbCR, YTO
bonee xopolwive pe3ynbTaThl RAET HEe NMHENWNEA CBA3b MEXAY dmm-
uveir Y uaprymedtamu X, , a, Hanpumep, KeapatuuHan. Toraa,

eCTeCTBEHHO, M3y4aeTCAR Mojens

VS Byt P X+ By X v 6, (34)

B obuem cnyuae mogens (34) sanvwerca B Bue BbipaXeHuR
Y= Ryt By Kot Py Kbt B X v € (35)

Mogenb (35) nHasbiBaeTcR nonuHomuHaneHoy  K-0ih cTeneHu, Jlerko
MoKa3aTh, YTO ITO YaCTHLIV cnyyai o6lwel nuueHoit  Mopenu., Ane

3TOI0 HYXHO 3aMEHUTD Xf B ypaBHeHun (35) Ha X, v nonyuum
nuHenHyio moaens snaa (33).

6.22. UanoxeHHaa B n. 6.21 mMeroauKa uccnefoBaHuA JNUHEAHbIX
YPaBHEHUI CBA3W OCHOBaHa Ha MeTOoAe HauMeHbluMX  KBagpaTos.
JTOT MeTo4 MCXOAWT U3 NPEeANnOChINKK O HE3aBUMOCTU APYF OT ApyTa
Pe3ynLTaToB OTAENbHLIX HAOMOASHWIA NO OJHOW U TOU e nNepeMeH-
HO® X, . B HabnioaeHnAX 32 OnNoON3HEBLIMKU — 06BaNbLHLIMU CKAOHaMMK
Takue HabniofeHuss MOryT 3aBuMcCeTb APYr OT ApYra, 7., NudKAY AaH-
HbIMKU HaONMIOAEHVAMK CYLLUECTBYET aBTOKOppenAuur. B noaobHbIx
CNy4aAX OUEHKW KO3(hnuueHTOB perpeccun &;, /3, He UMeloT on-
TUManbHbIX CTaTUCTNUECKMUX CBONCTB.

6.23. AnA BLIABACHUA HaNnWUMA MEXAY Pa3HOBPEeMEHHbIMY U3Me-
PEHUAMU aBTOKOPPENAUUA B8 OTKNOHEHVAX OT TPEHZa UAY OT Kpu-
BOW perpeccuy pPeKoMeHAYeTCA UcnonsL3osath Kputepui [ypbuHa —
YutcoHa 4 Buaa

2 / r 2
rae £, — cnyvavHbie OTKROHEHUVA pe3ynsTaToB HabniogeHud A, oF
TpeHaa unn KpusoW perpeccin; Npu atom, ecnn & < &, (tabnuuxoe
3HaveHue, pekoMeHayeTcR Gpark uM3 paboT no craTUcTUKe), TO runnTe-
3a 06 oTcyTCTBUM aBTOKOPPENALUMK NPUHVUMAEETCA; ecni d,s d=a,,
TO HeobxoaAuMBb! ZlanbHenilne uccnepoBaHnA, HanpuMep, No Bonbluemy
yucnly  Habmogeruii, [AnA vcKntoveHUA aBTOKOPPENAUMKY PEKOMEH-

AYETCA MPUMEHATb NpUeM BKNIOYEHUA NapamMeTpa BpemMeHU B KauecT-
Be aprymedTa B obuiee nuHeliHoe ypaBHeHKe.,
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6.24. Mpu nocTpoeHun MHOrothaKTOPHLIX NVHEAHbIX YpaBHeHUA
no pesynhTaTtaM pasHOBPEMEHHbLIX HabnoaeHunit 3a CKNOHaMK MOXXET
BO3HUKHYTL npobnema mynbTUKONANHEZPHOCTU (Hanuuue CUNLHONK
KOppPEnALuK Mexay nepemMeHHbiMi, Kotopam MOXKeT CyliecTBogsath
BHE BCAKOM 3aBucuMOCTU Mexay dyHkumeir v aprymentamu) . Oxa
BO3HUKAET TaK)Xe, KOraa B KavecTse He3aBUCUMbLIX NpeACTaBnAlownX
nokasarteneit (nepemMeHHbIX) GEPYTCR HEKOTOpble CuHTeTUMECKue Mo-
Kazatenu. MynbTuKOANMHEPUAPHOCTL RABNAETCA NPpU3HaKoOM CKya-
HOrO 3KCNepuMeHTanLHOro marepuana, B cBAsun ¢ U3NoOXeHHbIM, 3Ha-
YNTENbLHO YCSIOXHAETCA NPOLECC BbIASNEHWUA U3 NepemMeHHbIX X; Haw-
Gonee cywecTeeHHbIX MPU3HaKOB nporko3a. B noaobMebix cnyuanx
He paboTaeT ApaBvno, MO KOTORPOMY CTereéHbL BAUAHUR apPryMeHTOB
Ha QYHKUMIO OAHO3HAYHO onpeaenAeTcA  abCconOTHON BeUYKUHON
koathduumveHtos 3; . OHo cnpaBeANMBO TONLKO NPY YCNOBUU B3anm-
HOIA HEKODPEenupOBaHHOCTW WNU AOCTaTOMHO cnaboih Koppenupye-
MOCTW NpeACTaBnAlowmMX nokKa3satenei, Mo BbIWEUINOMEHHOW NPUUK-
HE VICKAXX3eTCA CMbICN KO3thPUMUMEeHTOB perpeccun.

6.25. lNpoBepky HannMumAa MYNbTUKOMIMHEAPHOCTY peKoMeHAaYyeT-
CA OCYLLECTBNATL NOCPEACTBOM noka3satena PeppapA — [Tnobepa

x2=[p-1-(1/6)(2p +§)1n| X "X ],

rae /f2 — Yucno HabnwoaeHut:; 2 — YMCnOo NpeacTasneHHbIX B ypas-
HEeHWM nokasateneil; X — MaTPUUa W3Y4aeMbiX aprymeHtTos; X' —
MaTtpuua, TpaHcnopTupoBanHaa K matpuye X . [puuem, 3TOT noka-
3aresnib NPUOBNIKEHHO UMeeT pacnpeaeneHue X% ¢ 1/2P (P —1) cre-

NneHAMY CBOGOAL!. YCTPaHUTb UNW CYWECTBEHHO YMEHLLUNTL MYNbTU-
KOJINMHEeapPHOCTb MOYXXHO HECKONbKUMU crnocobamu;

NOCTpoeHviem YPaBHEHW perpeccum MO OTKNOHEHUAM OT TpeHAa

WK N0 KOHEYHLIM Pa3HOCTAM;
onBneveHnemM B ypasHeHWA perpeccun aAononuurensHon wuxdop-
Mauuu:

npeobpa3oBaHMEeM MHOXKECTBA HE3aBUCUMbLIX NepeMeHHbIX B Hec-
KONbBKO OPTOroHanbHbIX MHOMECTB, UCNIONb3YA ANA 3TOW Ueny MeTOAb!
MHOIFOMEPHOIrQ CTaTUCTUYECKOrO aHanuia U MEeTOA2 rnaBHbLIX KOMNOo-
HEHT;

UCKItOMeHeM U3 PaCCMOTPEHVA OAHOIO UNY HECKONbKUX RNUHENHO-
CBA33HHbLIX aprymeHTOB, OCHOBbLIBAaACL Ha MPaMOTHOM CpPaBHUTENbHO-
reonoruyeckom adanuse ¥ HaKoNVBLUEMCR ONbITE U3Y4YEHMA ONOJM3He-
BbiX — 0B6BanNbHbLIX CKNOHOB.

6.26. 3anauy ROCTPOEHUA AVHAMWYECKOW MOAENU, Y4UTLIBaIOLWIECIA
TpeGoBaHuA nn. 6.22—6.25, pekomMeHAYeTCA OCYLWIECTBSIATL COrnacHo
CneaylouliM NONOXKEHUAM:

nycte wmeetcAa ( m + 1) BpemeHHbIX PAAOB pe3ynbTaTo8 Habnio-
AeHUIA 32 YCTOMYMBOCTHIO OMOM3HEBLIX — 06BanbHbIX CKAOHOB ¥ nipea-
CTaBAAIOWNX nokKa3arenen 3aKOHOMepHoOCTel, OT «KOTOPLIX 3aBuUCUT
aTa yctoiiuusoctb 3a T ner (7T =1,2,..., # ). locTpoeHHan no
aTUM jaHHbIM MHOrohaKToOpHaR perpecCMoHHaR MaTemMaruvyecKas Mo-
aent {(c yuetom ucknioveHnn 3ththeKToB asToOKOpPpPEnALMU U MYNbLTU-
KonnuHeapHocTu)
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X x™ (36)

XapaKTepuiyeTr cpeaHee BNUWAHUE NPEACTABRAIOUAMX noOKasartenen-ap-
ryYMeHTOB Ha YCTOMMMBOCTbL CKNNOHOB 33 YYUTbLIBaeMbIii B MOAEGNY Npo-
MeXXyTOK BpemeHn. EcTecTBeHHO, BenuuMHa 3TOr0 BNUAHUA ByaeT u3-
MEHATLCA BO Bpemenn, YTo0bl yvecTd 3TO namenesne, pasotuem nepuoa
BpeMenn T Ha S uHTepBanios, B Npeaenax KoTopuix Ko3ththuumeH-
Th perpeccn OCTaHYTCR NOCTOAHHLIMKW UNW BYAYT U3IMEHATLCA HE3Ha-
ynTensHo, Kaabii KoappuyueHt perpeccu @, HOBbIX S ypaBHe-
HUA Byaer umets S OUEHOK, T.8., NORYYUM Bpemeauon pPAJ ANA KaX-
aoro xoscpduunenta perpeccun, Mo aTMM pRAaM CTPOATCA NPOrHO3bI
ANA  KoxbPuuMeHTOB YCTONYUBOCTU CKMIOHOB Ha MOMEHT BpEMEHW
(7 + 1), ucnonb3syr AnA 3TOro MeToAsbl NPOrHO3IMPOBaHMA NO OAHO-
MY BPEMEHHOMY DRAY.

lNpeanonoxum, YTo MMEIDTCA AaHHbie, XapaKTepusylolime obBanbi-
OMOM3HK 33 KaXkablit roA T -ro nepuoAa No BCeM ulyyaembiM (npor-
HO3upyeMbiM) cknoHam. O6o3Hauum ynucno obvekToB B ¢ -OM roay
yepes N, . AnA KaAoro rofla CTPOUTCH CTAaTUYECKAEA NPOCTPAHCTBEH-
HaA MaTeMaTuvyecKana Moaens

(2) (2) (2) (2) (2)

Y, = (X Ko r X

rne f=1,2'l--’nl.(37)

Ecnn anA HabniofaeMbiX ONON3HEBLIX — 00BanbHbIX CKAOHOB YCTaHOB
NieHbl 3aKOHOMEPHOCTY ¢ XbdexToM 3anasabiBaHuA (cm. n. 1.43) Ha
KO3 huureHT yCTONYNBOCTU CKAOHOB, TO Moaent (37) nonywat Bua

(2) _ pl2), (2} (2) (2)
Y—t - .Pt (x7(£-2")’X2(f*‘2'}7'"’ xm (t-7) " (38)

Takum obpasom cTpoATCA 2 ypaBHeHuit Tvna (38), B KOTOPbIX
WSMEHAIOTCA HE TONbKO 3HAYEHUA MEPEMEHHbLIX, HO W |<03¢¢Mumeu-
TOB  perpeccum. BhiuucnexHsie Koacbthnuuez-rrbl perpeccuun (Koadichu-
UWWEHTbI YCTOMYMBOCTUM CKJIOHOB) paccMaTpuBalOTCA KakK BPEeMEHHbIE
pAAbl @,z(1=1,2,.,., 1) cTpenpom @ { +).

Wenone3yn nonyqeunue BpeMeHHbIe pFl.ﬂ,bl ad,4+ Koathduumnen-

TOB perpeccuun, CTPOUTCA AHaMWYECKarR MOZenb  ONON3HEBOro — 06-
BanbHOro CKNOHa
X X

(3)_ rs)
Y'l: (A’ (t-t’)’ 2(2-7)7"7 " m{¢t-T) ﬂi" ‘rt"'"

Pacue'rb!_ no mogenu (39) pexomeHayeTcR BbLINOMHATL COrNacHo
cnepyiouleir Meroauie:

NyCTb UMEIOTCA AaHHbie Mo nokasatenam Y , X, Xm ;ann N
obwextos ( v =1,2,..., N) 3a % ner ( 1,2,..., n).

(3) (3) ).( 39)

e o

* Nnaexec (1) npu Y u X nokasbisaeT HOMEp 3Tama NOCTPORHMA AMHAMUYEC-
KO perpeccoHHo Mo aerin:
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fMocTpouM ypaBHEHWUA perpeccun, XxapaxKTepusyloulve 3aBUCUMOCTb
YCTOMUNBOCTY ONON3HEBbIX — 06BanbHLIX CKNOHOB Y OT npeacTaB-

NAIOWKX Moka3sarenei X.,, Xy oo, Xy BNA MOMEHTOB BPEMEHU
t =1, £=2, +=3,...,#¥=n

X (40)

Ve = (X eee-20>%2 (4-2) 7> m(é-2)-
AnA Kaxaoro aprymeHTa X, noayswnu s KoAPhuumeHToB perpec-
cun, KOTOpbIe RABARAIOTCA apemeaubmn pAgamMn  a ;4. JluHeinan mo-
Aens  NPOrHO3a YCTOMYMBOCTM OOBanbHO-ONON3HEBOr0 CKAOHa Ha
MOMEHT BpemMeHn %, .4 OyAer uMeTs BUA .
Yee1=%0¢ %y Ky 3 Cm Xy - )

i 97+ n+1 n+ n+i
Jta moaensy (41) yRosneTBOpAET CNeAYOWWM YCROBUAM:

pa3BUTVe onon3Hen-od6BanoB MOAYUHAETCA 33KOHY, W3NOXEeHHOMY
s n. 1.43;

nepvog Bpemedn + ( £ =1,2,..., /7 ) DoctaToueH AnA TOro,
YyTOoObl YCTaHOBMTL CyWEcTBYWUIME 3aKOHOMEPHOCTU pPasBUTUA W
aKTusmsaumuu ornonsHen-oésanos;

NpasunbHO BbIOpaHa wMaTemaTuuyecKad MoOAenb NPOrHo3a KO3p-
UL neHTOB perpeccumn n MetToa OUEHKW napamMeTpoB 3TOK MOoAenmw.

MporHo3s ko3thduuvenrTa yctouusocT no monenn tuna (41)
MOXET ObiTb BbLIMONHEH TONbKO NOCNE ONpeAeneHwA 3HavyeHUn ap-
rymedtoB  X,, Xp,..., X, Ha NpOrHo3upyemeil MOMEHT Bpeme-
H1A,

06.27. Npumep OPUEHTUPOBOYHOW OUEHKY YCTONYMBOCTU U NPOTHO-
3a pasBUTUA OMNON3HEBbLIX — 00BanbHbIX CKNOHOB C NOMOLILLIO WUC-
cnepoBaHvA MHOroPaKTOpHLIX PerpeccMoHHbIX Mmoaernein noKasaH
B npun. 6.

7. YTOMHEHHAR OLEHKA YCTONYMBOCTU U NPOMHO3A
PA3BUTUA ONOMIHEBLIX - OBBAITbHbLIX CK/TOHOB C NOMOILDIO
NMPABKUN BEPORTHOCTHOIO NrECNONMYECKOIro nOAO0ObuH

7.1. YTOYHEHHble OUEHKN ¥ NPOrHO3bl YCTOMYUBOCTH OMNON3HEBbLIX —
obBanbHbIX CKJIOHOB BbLIMOAHARIOTCA ANA NOKaNbHLIX YYaCTKOB pac-
NOSIOXEHNA 0COD0 OTBETCTBEHHLIX COOPYXeHwi. [inA ux Npou3BOACT-
Ba HeoOXxoAUMO UMeTb cneaytolne AaHHble:

AeTanbHble UHXEHEPHO-TeonormiecKkue paspesn 8 macwTtabe 1:500—
1:1000. Kaxabin n3 oueHusaeMbiX ONON3HEBLIX — 00BanNbHbLIX CKNO-
HOB VN KX YacTel AOMKEH ObiTb OXapakTepu3oBaH He MeHee Yem ABY-
MA pa3pe3amu, KOTOpble NMPOBOAATCA MO HanNpaBnesuio BO3MOXHbLIX
CMeLLeHWiA Nopoa 1 NepneHANKYNAPHO emy;

XapaK TepucTUKN TpeuwlUuH UM UHLIX KOHTAKTOB, OTYIEHRIOWNX
Bnoku nNopoa oT OCHOBHOIO MaccuBsa, a TakXe TpelwuH, obycnosnvealo-
WX obuyio pazapo6rieHHOCTb NOPOA;

NPOCTPaHCTBEHHbIE COOTHOLWIEHUA TpewuH (nosepxHocteld ocnaod-
neHua ONON3Heli-06BanoB), OTYNEHAIOWMX GNOKY NOPOA, BbIAENUB
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onpeaeneHdHbie TUMNb! BO3MOMMbIX HUW OTPLIBE U CMELWeHWA (Kak
3TO NOKa3aHo, Hanpumep, Ha puc. 1) ¢

PacrnpoCcTpaHeHue, MNbLe3OMEeTpUveCKue YpOBHU, XUMUMECKMIA COC-
TaB WU Hanops! NOA3EGMHbLIX BOA, @ TaKXe XapaKTep Ce30HHOW 06BOA-
HEHHOCTU NOPOA ¥ CKIIOHA:

XapaKTepucTuKn NPUNOBEPXHOCTHLIX S0H pPa3rpy3Ku, BbIBETpuUBa-
HUA NOPOA, NOAYYEHHLIX NO ASHHLIM ChEMKU, UX PasBeAKWN rOpHbLIMIK
BblipaboTKamu 1 reorUanyecKUMnM METOAaMU;

CONpPOTUBAREHWE NOPOA CABUry NO TUNWMHLIM KOHTaKTam, 3anonHu-
TENAM NpW Pa3HOM YBRaXKHEHW, a8 Taikie noxKasartenu NNOTHOCTY No-
poA ONON3HEBLIX — 006BankHbIX HakKoNAeHuy u ononsHe-, o6sano-
OnacHbIX ONOKOB, OAHOOCHOIO OXATUA ¥ AUHAMWYECKOro MOAYNA
YOpYyrocTy NOPoA 30H BO3MOXHbIX CMeLleHu 6noKos nopoa;

BeNnu4YuHbl, XapakTep pacnpefeneHun ecTecTBeHHbIX HanprAKe-
HUA B MacCuBe U AOMONHWUTENbHbIE Harpy3sKuM OT WHXEHEPHMbIX COOpY-
MEeHN Ha CKNOHax:

3aKOHOMepHOCTY (pervioHanbHO-reofioruyecKve 1 30HanLHO-KIIK-
MaTuueckme) , opmupoBasme U aHTPONOreHHan aKTUBW3aUMA ONON3-
Hell, KOTOpble AONKHbLI ObiTh OTpaXeHbl Ha rpacduKax KOPpPenATUB-
HbIX 3aBUCUMOCTOM C KOAMMECTBEHHOW XapaKTepUCTUKOW WX ponu
B (hOpMUPOBaH UM YCTOWYNBOCTU CKAOHA;

ONbIT CTPOUTENLCTBA Ha8 CKAOHAX UHXEHEepPHbLIX CODPYXeHuh n 3ad-
(heKTUBHOCTH NPOBEAEHHbLIX YKPEenUTEeNbHbIX MeponpuA TN,

7.2. Pe3aynbraThl YTOYHEHHLIX OUEHOK WU [IPOrHO30B  pPeKoMeH-
AYETCA CONOCTaBNATbL C AaHHBIMWU O pPeruoOHanbHbIX 3aKOHOMEpPHOC-
TAX PasBUTUA CKIIOHOB, OnNonsHeit n obBanoB Ha HUX, OTPAXEHHbLIX
B ODMEHTUPOBOYHBIX NpOrHo3ax. Cneayer MOMHWTL, YTO NONYy4YeHue
AOCTOBEPHbIX pPe3ynbTaTOB MO BbillenepeyncneHHbIM BONPOCcaM, He
BCerfa BO3MOXHO M3-38 CNOXXHOCTWM MeONOrMYecKoro CTPOeHA ONON3-
HeBOro CKNOHa U ero HEAOCTYNHOCTU ANA NPOBEAEHUA PA3BeAOMHbLIX
pabor. B Takux cnyyanx AonyckaeTcR npumeHeHWe NPUBANIKEHHbIX

xapakTepucTuk, Hanpumep, ANR nNonyuyeHUR AaHHbLIX O PacNOnNOM<e-
HUW 30H KOHUEHTPaUUV N BENUYMHAX ECTECTBEHHbIX HaNPAMXEHUA B
nopoaax Ha yvacTKax, rfe HanpAXeHWA NpPeBblIWaAOT NPOYHOCTb NO-
POA, PEKOMEHAVIOTCA Takue UCChefoBaHUA:

Ha uaudecknx mogenax (onTuyeckux, IKBUBANEHTHbIX MaTepua-
nax, TeH30oceTKy) BOCNPOU3BOAAT AETaNbHbLIA UHXXEHEPHO-T €0NOr Y-
YecKW/A paspes CKNoHa No Hanpasnexuio npeanonaraeMoro cMelleHuA
¥ ONpelenAloT BenuuuHbl M pacnpeaeneHve HanprxeHui. Ha moaenax
VYUTLIBAIOTCA BO3MOXHbIE BO3AECUCTBMA Ha NOPOAbl CKIIOHa WHIKEHED-
HbIX coopyXeHuin (NpUrpysKn, noapeskuy u T.n.) ;

Ha MOpOAaX 3 BbIABAEHHbLIX O%aros "aeduunTa NPOYHOCTU'', OCO-
GeHHO €CAWM 3TO 30Hb) OChabneHWA, ONPEAENAIOTCA NOKa3lateny uan-
KO-MexaHMuecKmnx CBOICTB (conpotuBnexme cABUrYy, BPEMEHHOro Co-
NPOTUBNEHUA OKaTuio, 06LEMHOr0 Beca u BRaxHocTh) naboparTop-
HbIMU W NonReBbiMu Metoaamu. Mpu pacnpocTpaHedud 3TUX CBOWCTB
Ha maccuB (unu 30Hy OcnabneHuA) ucnone3yoT Moaenn AUCNEPCUOH-
HOFO aHanuia, B KOTOpble AONONHUTENBHO BBOAAT CKOPOCTU YyNpPYrux
ceicmo-akycTuueckux sonH, C nomMouwibio 3Tux Mopenen BbiABIIAET-




CA CTeneHb KaveCTBEHHOro NOAOOVMA wnW OTNWYMA 30H ocnabnexun,
KaK 3TO NoKasaMo Ha npumepe B Tadn. 16 npun. 7;

Ha OCHOBE TNOAYYEHHLIX AaHHbLIX COCTaBNAETCA Haubonee npuem-
fleMan ANA A8HKOr0 CKNOHa pacyeTHaR CXema W OnpeaennAeTcA ero
YCTOMUUBOCTD;

MOACNMPOBaHMEM Ha 3SKBUBANEHTHLIX MaTeEpuanax W METOAOM
TEH30CeTKM MNPOBEPAIOT BO3IMOXKHbLIE AedopMauu NO BbiABAEHHbIM
30HaM ocnabneruA;

pe3ynbTaThl MOAGNVUPOBAHUAR W PacueTOB PEKOMEHAYETCA COofoc-
TaBNATL W MNOATBEPKAATb AadHHbIMU MNPOrHO30B 10 COOTBETCTBYIO-
WM MaTeMaTUIECKUM UHXXEHEPHO-reoNoruiecKuM MoAenAM, Ccoc-
TaBNEHHbLIM N0  aHanoram W3y4aemMoro CKJIOHa, U aHanM30M UHXe-
HepHo-reonornuecKon o6cTaHOBKU paitoHa UCCnefoBaHUN.

7.3. Hanbonee 4acto BCTpeuaemble BuAbl aHTPONOr eHHbIX BO3AEN-
CTBMIA Ha CKNOHbI NPY YTOMHEHHBIX NPOrHO3ax PeKOMEHAYETCA CBec-
TMW B COOTBETCTBYIOWUME KPUTEPUW FeofioruyYecKoro noAobuR, Kax
370 NOKa3ano B Ttabn. 1. OHy ABNAIOTCA JONONHEHUEM K KPUTEPUAM,
a‘capamepuay;omum NpYpPOAHbLIE YCNOBUA (POpPMUpPOBaHUA CKIIOHOB
CcM. fipun. 1).

Tadébnunua 1

Bua kperepun l Kputephu nogo6un lO&oauaquun

A f= F/Ha = Ma //'f: floape3aky CKNOHOB B HMXHWUX F — nnousaas noapesku;

YaCcTAX Ma — MOWMOCTbL NOAPE3-
K = P KpyThaKbl NOAPE3aHHbIX CKNO-  Ku: Hga — BbICOTa MOApes-
2 a HOB Ku; Bq — KpyTu3Ha noa-

K 5 /P26 /!:3 Npurpyaku oGsoaHerHbix Bepx- peaku; G, — AONOAHUTEN.-
3 a ra @ % ,ux yactel) CKNOHOB, BLIZBAH  KOP HANPAMNEHNE B 30HO
K¢= m. P/ Mbl@ UCKYCCTBEHHLIM 06RO cmewlennnz P, , — rnapo-
4 ~"a "rea HEHWeM Maccuss NopoAa, 8 TaKKe CTaTUYecKos, 2, — B3Be-
/ pr /m , BOIMOXHOIrO NPOARABACHWA MAPO- LLWBAWLLING ﬂﬁﬂﬁl‘l“ﬂ
¢ raa 29 “ craTwveckoro, ruapoavMHaMK-  BOAbI OT AONONHWTENBHOIO
a YeCKOro AaBneHvid BoAb 06BOANHEHUR; Mp— MOL-
Ke =¥, / VM, g = BnuanvA anHamudeckinx 803-  HOCTL 0BBOAHEHHLIX MOPOA;
AechcTBNA OT B3pLIBOB, paBo- C — pacTBOpMMOCTb NOPOA
sV /VM ?I =  TAOWMX MEXaHU3IMOB U T.N,, 30H ocnaBnenwn; M,~ cpea-
33 0 8 TAKKe COBMECTHOIrO BRUAHVA HARA MOWHOCTb ONON3HA,
2y e /Mﬂ G =  AVHEMUWYECKWX BO3AGACTBWA  BbISBAHHOIO AVHAMWYeC:
p o“a N XUMUYOCKOTO pacTBOPEHNA KUMY BO3IAGACTBUAMM}

= Kfzc /M : G, (uementauwn) nopoa s ocna6- ¥,,Vs — cxopoctn npo-

NEeHHbIX 30HaX NPOMbILINGH- aoneHbix ( £} u nonepey-
KE=h M. 5 HbiMKCTOKEBMU HeiX (s ) BONK; Ay —
oY) 2% = AvoyrnyGuTenbHelX paBotry  rny6uKa Bpesxu, Sg— nno-
£ as" [ Ma OCHOBEHUA CKNOHa WaAb BpE3kM; T, — BO3-
Ke =Tc/P rrf Boinycka NNbiBYHOB ¥ Chiny-  MOXHbie AONONHUTENbHbIE
al [|B,8T,Mga / HOB B OTKOCEX Kepbepos, BUralowiue HanpARXKeHUA:
/pm = A /m BbIEMOK U T.N, — MOAYHNb guHamuuec-

KOO YMNOTHEeHWUA

7.4, OuexkKa ycTOWYMBOCTU ONON3HEBLIX ~— OOBafbHLIX CKNOHOB
U YTOMHEHHBIA MPOrHO3 MX PasBUTUA PEKOMEHAYETCA OCYLUeCTBNATH
B Cneayiollen nocneaoBaTenbHOCTY:
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CpeAn BceX Mu3yyeHHbIX CKIAOHOB C MpoM3oweswIMi ONON3HA-
Mu-obsanamMy OTOMPAIOTCA KaYyecTBeHHO NOAODOHLIE CKAOHLI, YV KO-
TOpPbIX  OAUHAKOBbLI: NUTONOrO-reHeTUYeCKne u neTporpaguyeckne
KOMNNeKcsl NOpoA, charawwue cpasHusBaembie CKNOHbI; CTPYKTYDP-
Hble YCNOBWR  pasBuTVA paiOHOB (POPMUPOBAHMA ONON3HEBLIX —
obBanbHbIX CKIOHOB; TeKCTYpPHble OCOBGeHHOCTU MOpOS, Chnaralwo-
UWX ONOM3HEBbLIE — OOBaNbHbLIe  CKNOHbLI: NPUYPOYEHHOCTL OMOSI3-
Hen-o6BanoB K CKNOHam OAHOro BO3pacTa; CTeneHb WM XapaxkTep
3IK30reHHoOro usMeHeHvA Nopoj, XapakKTep TeKTOHWUECKOWN HapyLleH-
HOCTKN 1 TPELWMHOBATOCTM NOPOA; TWuMbl MOBEPXHOCTEN ocnabnexun

W TUNBL! BO3MOXMHbIX HULL OTPbLIBA W CMELIEHUA; pacrnonoXeHve B npe-
Aenax CTPYKTYpHOro 6/a0Ka 0AHON UHTEHCUBHOCTI HOBEALLUX U coBpe-
MEHHbIX TEKTOHUYECKUX ABMKEHVIA®

OTOOpaHHLIE KaYeCTBEHHO NOAOOHLIE NPUPOSHbLIE aHaNorv cpaBHW-
BalOT 10 KPUTEPUAM reonoruyecKoro noaobuA © ycnoBmam OJHO-
3HaYHOCTW, A06UBAACL BLINONHEHUA BTOPOro NpUHUUMNG BEPOATHOCT-
HOro reofioruuecikoro noaotuna (cm. n. 2.6) . fpuv BeINONHERUKU 3TOrO
npaBuna oueHuBaeMbi! CKNOH OyaeT noaoGeH aHanory, a ero ycrou-
YuBOCTb OnusKa K npepencHon u pasa K, = 1,0+ A, 3gecr A —
genuuMHa OWNUBKK, BbI3BaHHEA U3IMEHYMBOCTBLIO MOKa3aTenen NPOorHo-
3a, BOWeAnX B KpuTepmy MNOAODBUA, U OTCYTCTBMEM B KPUTEPUAX
BTOpOCTeMNeHHbIX nNpusHakos nporwo3a, OHa 06ycnosnusBaeT Heko-
TOPbLIA 3anac MPOMHOCTU MaccuBa NOPOA NpY yCnoBuW, ecnv ANA oue-
HUBAEMOIr0 CKMAOHA YyKasaHHble NpU3HaKy YYUTLIBAIOTCA NpW aHanu-
3e KaK KayecTBeHHO Bbipaxaembie (haKTopbLI.

7.5. MNpu HeBbLINONHEHUM KaKUX-NMOO TpeboBaHu TpPeThEro npa-
Buna noaobua AnNR BbLIGOpa aManora v OueHKW yCTOMYMBOCTU M3Yyyae-
MOrO ONON3HEeBOro — 06BantHOr0 CKNOHE NPUMEHAETCA NepBbIn
npuhymn  {(cm. n, 2.11). [AnA atoroHeo6xoAUMO KpPUTEPU I eoNnoru-
MecCKoro noAcOWA pasaenvTh M8 rnaBMble U BTOPOCTENEHHbI®, NPUMe-
HUTENbHO K KOHKPeTHbIM YCROBMAM U TpeboBaHVAM. XO3FAWUCTBEH-
HOrO OCBOEHUA W3YyyaemMbix CKSIOHOB.

7.6. Pasgenenue KpwuTepues reonoruyecKoro noaootvA Ha AAHHOW
CTaaun pPeKOMEHAYETCA OCYWIECTBAATL MO BenuvuMe UX BKnaaa B

cdopMupoBaHUe YCTOMYMBOCTM CKNOHA. OTa BenuuuHa ONpEAEeNAeTCA
3 WUCCNeAoBarHUi 06 LMX NUHeHbIX YPaBHEHWI NO MeTORUKE, U3N0-
weHson B nn. 6.21-6.27 v 8 TekcToBOM npun. 8. B KavecTBe yHK-
Upn (NPOrHO3HOrO KPUTEPUA) B NWHEMHOM YpaBHEHUWW CBA3W pe-
KOMEHAYETCA 6paTb KpuTepuin, XapakTepusylowuini uaMmeneHe cKanbl-
BaloWUX WNU HOPMAaNbHbIX HaNpAXKeHWd NO NOBEPXHOCTAM BO3MOMXK-
HOTO CMeLLEHWUA NOPOA CO CKNoHOB (Kputepuin K, B npun. 1), npu
KOTOPOM FMPOUCXOAAT WX KaTacTpodmueckue noaswkku. Cneaosa-
TenLHO, UCCNesyeTCcA oblee NVHeNHOe ypaBHeHUe

Ocx I y {42)
L
71.7. Cornac:o Npasuny BepoATHOCTHOMO reonorieckKoro Nogo-

ovur nyHkta 2.11, npu conocrasnedun oueHuBaemoro (nNPorHoO3HO-

63



o} onon3Hesoro — o6BanbHOro CKMAOHa ¥ ero aHanoros B03MOX-
Hbl ABA3 CINYYan:

«3COMuHbl@ 3HAYEHUR TNABHLIX KPUTEPUEB TeoNOrMYecCKoro no-
pofua comnapaloT. B 3ToM cnyvyae oueHuBaeMblii CKNOH HaxXOAWUTCA
B COCTOAHWM NPEeAeNbHOro PaBHOBECMA, 8 ero YCTOMYMBOCTh paBHa
Ky= 11 A, BenuuuHa ownbku A onpeaenAeTch no opmynam
(2) u (3) n.2.15;

OAVH WNU HECKONbKO KpUTEpUEeB reoNiorMyecKoro noaobuA oue-
HUB2eMOro OMoON3Hesoro — OOBaNnbLHOrO CKMNOHAa M ero aHanoroB He
coBnagalot. BenuuuHa oTknNoHeHuA Ko3dduuveHTa YCTOMMMBOCTW
OT eavHVMUbLI B AaHHOM chnyYae oOnpejaenfeTcA K3 obliero ypas-
HeHuA cBA3u (42}  cornacHo BTOPOMY MPUHUWUNY BEPOATHOCTHOrO
reonorvdecikoro nogo6ua {em. n. 2.11). Oxa MOXeT GbiTb TaKXkKe
onpeaeneHa N0 BeNUYMHE OTKNOHEHUMA KpUTepueB NORO6MA OOBeK-
Ta NPorHo3a W aHanora, UCXOAA U3 BenuuUHbI OTHOCWUTENLHOW ponw
HEeCOBNAAGIOWNX KPUTEPUEB B  (POPMUPOBaHUM YCTOWYUBOCTH, Kax
3TO NOKa3aHo B8 Taén. 19 npun. 8.



NPUNOXEHUE 1

BoiuucneHue Kpurepues reonormyeckoro nogobnn

1. B kayectee npumepa B3ATL!I ONON3HEBbLIE — 06BANLHLIE CKNOHbI
aonuHbl p. Hapoid (Kuprusckaa CCP), B xoae BuiNONHEHUA WHXKe-
HepHO-TFeonoruieckon cheMku cknoHos 8 macwrabe 1:25000 v aetand-
HOrO KapTUPOBaMUA OTAENbHLIX TUMUUYHLIX (B OTHOWeHUU pasBUTUA
Ma CKNOHMax ApeBHUX, CTapbiX ¥ COBPEMEHHbIX OononsHei-06sanos)
yuactkoe B8 macwitabex 1:5000—-1:1000 6Guinv ycTaHoBNEHbI MecCT-
Hble W pervoHanbHO-FeoNornyecKe 3aKOHOMEpPHOCTM U UX NPeRCTas-
nalowwme nokasarenu (cm, Taén. 2) .

Ta6bnuuya 2

3axoHoMepHocT | MpeacTasnatowume Konuwyectsed-| Pasmep- Q6o3ne-

Hble NOKE3aTeNN HOCTb yeHune
MpocTpaHcTBeNHOe Y ron nafenA NOAOWIBERHOIA 6/p Xe
COOTHOUWEHWE KPYR- NOBEPXHOCTM OTUNEHEHNR U3a-
HbiX TEKTOHWMBCKUX BECTHAKOB OT OCHOBHOTO Mac-
TPEWMH C NPOCT-  CuBA
PaHUEM U KpyTUaHoW [AAnvka NoagowBEHHOR TPewinHb) L le
CKNOHOB OTUNeHEHUA -2 e
{cm. n, 1.36) Mopthonorus NosepxHOCTY MT

CMeLleHUR, oueHnBaemMan OTHO-

LigHeM BEca ONON3HA K NK-

HeHOMY pasMepy HepoBHOCTH
Ceiicmuueckme Y cKOpeHWe ropu3OHTaNbLHON LT % a.a 2
ycnoeua GopmMu- COCTABNAIOWEA PACTRINBAIOWNX i
POBAHWA CKITOHOB  HAaNprmKXeHu¥ nNpu 3eMnNeTpa-
{cm, n, 1,35) CEHUAX B Cyxux &, v o6sop-

HeHHbIX @, nopojax 30H

OTWIEHEHWA W3BECTHAKOB OT

OCHOBHOIO MacciBa >

YcKopeHue cunibl TAKECTW LT g
Bospact ononave-  [ny6uHa 3axsaTa nopoa ciKAo- L My, M. p
BO-06BanoonacHbIX Ha ononsHdem-oGBanom B
YacTen CiKNoOHOB npeaenax 30Hb) BECbMa UHTEN-
(em. n, 1.37) CUBHOFO BbIBETPUBAHUA U pPas-

rpysku My u no otaensHbim

KpYnNHbIM TEKTOHUYECKNUM Tpe-

wmHam M

[ Ny6uvHa 3HaYnTEeNbHOrO 3K30- L Al

reHHOF0 U3MEHEHNA 3aNONHUTE
NA N0 TbINOBLIM TPEWMWUHAM OT-
qNeHEeHnA

iskenepHo-reonoru- Bennunmel cpeawero conpotus- ML'T™2 5,5, ,3,
YecKue cBOMCTBA ND- fleHVA CABUTY NO Nopojam S,

POA B NPUCKNO- ¥ 3aNONHUTENI0 NOAOLUBEHHBLIX
HOBbIX 30HaX W TPELUVH B CyXOoM S, # 06-
TpetmHax BOAHENHOM &' COCTOAHWUY 12M R

BpemenHoe conpoTusneHue
CKETUI0 NOPOA 30H CMeLeHNA
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lTpodomxenue Tabn, 2
30KOHOMEpPHOCTH  Npea

NpeacTasnaowve konuvecreex- | Paamep- O6oana-
Hbie noKasaTenu HOCTL qeHue

ftnoTHoCTL NOPOA

- ~2
¥ 0GpYWeHnA / b4 MT 7
AvHamunyeckuiza MOAYNL yNpyroc L'm 7-2 E

™
Fuaporeonoruyec- Fuapoctatnyeckoe gasnexve L re
Kue YCNOBWRA NOpPOJA BOALS 8 TpEWMUHAEX OTYNEHe-
CKNIOHOB HUR -2 p
{cm. n. 1.44) fmapoannamuueckoe Aapne- IMT A
HUe BOAbL!
. L''Mr? 60
Pacnpeaenenuve Cpeavee HopmaneHoe HanpA ' YCx
Y BeNUYVHLI HOP- wenve — & {unu maxcu-
ManbHbIX HaNPA- ManeHble CKanbiBawowne — 5,,
YWEHUN B MBCCUBe B 30HaX CMeLWIeHUs NOPOoA
CO CKNOHOB)
Feomopdonoru- BbicOTa ONON3HEBbIX — 06 L H
YsCKNEe OCOGEHHOC- BanbMbix YBCTEW CKIOHOB ﬁ
TW CTPOECHUA KpYTUIHE ONON3HEBLIX — a/p n
CKNOHOB 06BanNbNbLIX 4ECTEN CKNOHOB
S e e e NS
KnumaTtuyeckue MpoACNKUTENLHOCTE BAVKO- T ﬂg
ycnoeua hopmu- HOBPDEMEMND BbINGABIOWIVX
POBEHWA CKNOHOB  AOXKAEW 3
(cm. n. 1.41) O6uem BbINARAEMbIX OCBAKOB L Q

N UHPUABTPYIOWKUXCRA B NOPOAbI

2, 3a dyHKuuio creneHHoro Komnnekca (42), COCT3BRENHOro

M3 TIPEACTABNAIOWMX KONUYECTBEHHLIX NOKa3aTenel, B3AT KOhhu-
UWEHT ycToiumBoCTM K

Kch"B"’;z "'r'f...,ﬂ“, (42)

rae ¢ - KoathduuueHt nponopuuonansHoctu; A, 8, 4,7 ,.. 1~
npeacTagnAlowme nokasarenn; X, Y , Z , P,... o — Hen3Becr-
Hble CTeneHu.

3ameHus uHaexcel A, B, 4,7, ...,/1 cooreercreylowymy 0603-
HaveHuAMYU (cMm. Tabn. 3) npeacTaBRRIOWMX NOKa3aTenen ONY4UM

8oL o

B X Yz v v @b ¢ xltr mp £ P
K=elt a9’ MM 815, SRFEPP GG IHEN,Q ]. (43)

B ypasHenvne (43) emecto 060 /
) 3HaYEHUN NpeaCTasnAILUX MO .
Teneh NnoACTaBUM UX PasMEPHOCTH nd e

0 = (L) (LT~ ) L Wt T T M%)
“(CEMT T (T ) (TS MY L e ) 14



B ypaBHenwyn (44) HenssecTHbl MOKaszaTenu crernexHn, HO WU3IBECTHLI
pasMepHocTy #x yneHqos. lpupaBHAeM MoKazaTenn crenedn npu oau-
HaKOBBIX e4MHWUEX Pa3MEPHOCTU U peLLuM 3TO YpaBHEeHue OTHOCU-
TENbHO MOGbIX Tpex HeuaBecTHbIX. Torga nonyyuM 13  BbipaxeHWu#
DOYyHKLWA, KOTODbIE ABARIOTCA KPUTEPUAMW TEONOFVUYECKOro foao-
ova. llo ceoemy dmauueckomy coaepaHuio OHW 00BEAVHAIOTCA B
TPM rpynnbi;

KpUTepun reosoruyecKoro noActunA, XapakTtepsylowwme cpeay,
B KOTOpO# hopMmupyloTca ononadn-obsansl. B aty rpynny skrnio-
YeHbl KPWUTEPVIM, OTpaXawoiuue nNoAOOUE CONPOTUBAEHVA CABUIY TO-
POA 30H UHTEHCUBHOIO BbLIBETPUBAHUR U pasrpy3ku K,=M, ¥/ Sps4c 2
3aNONHUTENeH KPYNHBIX TEKTOHWMECKNX TpewwuH: K| =M, /s ,,.B cy-
XOM U 06BOAHEHHOM COCTORHUU: HeOAHOPOAHOCTU CTPOEHUA Mac-
cuBa NOPOA cknoHa K, = E/S, 5., B cyxom u o6BOAHEHHOM COC-
TOAHUY, TeOMETPMHECKMUX NapameTpos Ononsxei-o6sanos K3;=H /M,
W K, =1,/Mp,, ; CTENeHN IK30rEHHOrO USMEHEHUA 3ANONHUTENA
TREIWMH OTuneHeHuR K, = Al/M, ., B NPUNOBEPXHOCTHOI 30He BeCh-
Ma MHTEHCUBHOrO BbIBETPUBAHMA W Pasrpy3Ku Mopoa W BHe 30H MO
KPYMNHbIM TEKTOHUYECKUM TpeumHaM: YrioB HAKJIOHA BO3MOXKHbIX
NOAKOWBEHHbIX NOBEPXHOCTEH CMeuieHur ononaHeh-obpanos (Kpu-
TepuiA-cumMnnexc Kg= oe) v paBeHCTBA CKNOHOB MO KPYTU3HE
(Kputepuit-cumnnexc K.~ B, ) ; noBepxHoOCTeid CMELUEHUA MO UX MOP-
donorm K,=6/1.S, 3 ;

KpUTEPUN NOAOBMA, XapaKTepuayiowme W3IMEHEeHUA COCTOAHUA
A CBOWCTB NOpPOA onon3Hen-obsanos. B 3Ty rpynny sknioueHbl
KpuTepuu, oTpaxaiowmne noaobue nNpouwHOCTU NOPOA 30H OcnabneHun
H@ pasfasnuBadMe NPW Ha4YaBUWUXCA AeOpMalUAX CMelldeHna noa
BAMAHMEM coBcrBeHHoro seca nopoa Kg=Rg /Sy pec; W3MeEHEHWI cKa-
NLIBAIOWMUX WAW HOPMAaNbHbLIX HaANPAMEHWA B 30HE BO3IMOMHOro cme-
WeHUA, CO3AaBaeMblX BecOM ONONsHA — ofBana HAg =G, /Sy s+c,
Kg=0/Sp pec i YCNOBUIA BAVAHWR CElICMUYHOCTM HA BENUUMHY COMPpO-
TUBNEHWUA CMELIEHMA MOopoa B CYXOM uny O0OBOAHEHHOM COCTOAHWN

Kig" Ray 313, gec Pannnuus Ha YCTOMYMBOCTb CKIIOHE rnp,pzoc'ramqecxo-
o Ky= --—5':‘1-— Wnu ruppoauHamuueckoro K,,<JF., /5° nas-
neHun BOAbI; 06BOAHEHWA NOPOA BO BpeMA 3ammublal;gguﬂgsublx
ROXAEM ¥ UX BIMAHUA Ha YCTOIUMBOCTL CKNOHOB K= V7, g/S

KPUTEPUN reoNOrmnYecKoro nogootMA, xapaxkKTepusyiowve ycno-
BUA W3MEHEHWA XapaKTepa ¥ BeAWYWH ECTECTBEHMbIX HanNPAXKEHUH
U CO3[aI0UINE 30HbI CHVIKEHHbLIX WU NOBLIWEHHLIX HanprXenuin, K Hum
CNeAyeT OTHECTW BCe KPUTepUM BTOPOM rpynnbl, 8 TaKXe KpuTepwuu
Ksw Kg  nepBoit rpynnbi ANA cnyvaeB, KOraa npoUCXOAUT yBenu-
YEHUE BbICOTD! K3  vnu kpyTusHel Kg cknonos. Kputepun Kg,
Kg, K,y MOTYT OTpEXKaTb T@ YWMCNOBbLIE 3HAYCHWA, NPV KOTOPbIX NPOUC-
X0AnUT BHE3aNHOe, Pe3KOe UIMEHEHINE HANPAMEHA B NOpoAaax.
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NMPUNOXEHUE 2

Pewsenue 3a4a4v C airopuTmMom AUCKPUMUHAHTHBIX

thyHKKUUA ANA OPUEHTPOBOYHON OLEHKWN YCTOMHNBOCTH
ONON3HEBLIX — 00BANBHBIX CKNIOHOB

1. Peluennio 32aaun npealwecTBYeT BLIGOP AnA 06bEKTa MPOrHo3a
€f0 aHanoros, KOTOpble U3y4yeHbl B XOAE AeTanbHbIX pPasBeAOMHbIX
paGoT. AnA ueneir OPUEHTMPOBOYHLIX NPOrHO30B C NOMOULLIO BbIGPEH-
HOrO anropuTMma Onon3Hesbie — 00BanbHbie CKNOHLI aHANoroes AoOC-

TaTOYHO DPasAenuTb MO CTeNeHW KX YCTOMMMBOCTY Ha ABE KaTeropuu:
HEYCTOUYNBbLIE U OTHOCUTENBHO YCTOMUUBDIE.

2. K reycTtonumBbIM ONON3He-, 06BanoonacHLIM CiKNoHam, Hanpumep
ponvdbl p. HapbiH, CNOXEeHHbLIX NPOYHbIMU TPELUNOBaTLIMWU NOpPOAaE-
MU, OTHECEHb! CKfIOHbl,B NpeAenax KOTOpbIX UMEIOTCA 06pasoBavvA.

obBanbHbLIe, OChiNHbIE W Apyrue rpaBUTaUMONHLI® HaKOMMEeHVA
Ha cknoHax cpeaHen KpyTtusHoinr 300 1 Bosnee, HesaKperneHuble, Ha-
X0ARWWYVIECA B COCTOAHUU MegNEeHHOro CMeweHuA;

3NBNanNbHbIe 00PRa30BaHUA, KOTOpPbIe 06BOAHEHLI Mt Nepuoavivec-
KW YBNRAXHAWOTCA NOBEPXHOCTHLIMU BOAAMN;

NnOAroTOBNEHHbIE K CMEWEHWIO BNOKN N nNaxKeTel NOpoA, NPaxKTWu-
JyecKi NONHOCTLIO OTYNEHEHHbIE OT OCHOBHOMrO MBCCMBA LIMPOKMMW
TpewmnHaMy 60pTOBOro OTNOPa U Pasrpysku. -

Kosthduument ycroiiumsocTn HassaHHbIX cknodoe K, = 1,0, T.e.
3TO CKNOWbLI, HaXOARWIMECA B COCTOAHWU NpeaensHOro paBHOBECHA.

3. K OTHOCUTENLHO YCTORUMBLIM CKAOHEM OTHOCATCA CneAyiolme:

YYacTKM COBpPEeMEHHbLIX CKMNOHOB, & Talkoke MNOBEPXHOCTM OTPbLIBA
COBpPEMEHHbLIX W UCTOPUYECKUX OMOM3HEN, B npeaenax KOTOpbiX MNO-
poAbl cnabo pa3rpy)Xexbl U BbiBETPENbIE;

cTapbie © ApeBHWMEe ONON3HeBbie, ODBanbLHbLIE, OChLIfNHbLIE ® ApYyrue
rpasuTauMoHHbie HaKOMNEHWA HE CKNoHax KpyTusHoi wmeree 300,
3aKpenneHHblie TPaBAHUCTO-KYCTaPHUKOBOA W APEBECHOW pacTUTenb-
HOCTLIO, 683 cneaoB MeANEeHHbIX CMeLLeHWA;

bnoku nopoa, 4acTUYHO OTYneHeHHble OT OCHOBHOIO mMaccusa Tek-
TOHWYECKUMI TpeluvHamn 6e3 cnefqos BLIBETPUBAHMA U Pasrpysaxu.

KoathtuumeHT ycroiumsocTy oTME4eHHbIX CKNOHOB K, =>1,1.

4. Ha crapun OpuveHTMPOBOYHLIX NPOrHO30B YCTOWYMBOCTL ONON3-
HeBbIX — OOBanbHbLIX CKNOHOB MO nepeynacneHHsiM B8 Nn. 2,2, 23
KAYecTBEHHbIM MpU3HAKaM WY C NOMOWBLI0 TPaAMLIUOHHLIX pacyeT-
HbIX KRNacCUMECKWUX METOAOB 4acTO OUEeHUTb HEBO3MOXHO U3-3a OT-
CYTCTBUA [AOCTOBEPHLIX FEoNOruvyecKux AaHHbIX O paccMaTpvBaembix
CKIOHaxX, nopogax, ux chnarawowux, onon3HAx-obmanax.. MAnA pas-
AeneHnA ONON3HEBbIX — OOBanbHbLIX CKNOHOB B NOAODBHLIX CAYYaAX
MOXXHO PEeKOMEHAORBaTbL anropuTMbi TEOpUX pacnosHaBaHUA 0bpasos,
K YACNY KOTOPbIX OTHOCATCA AUCKPUMMHAHTHBIE (PYHKUWN,

5. Paspenenue CKNOHOB Ha ABe KaTeropui no CTenedy ux ycrom-
YUBOCTU C MNOMOLUbLIO OTMEYEHHOr 0 anropuTMa OCYLUIECTBIAETCA NOC-
PEACTBOM CONOCTaBAEHWUA 3HaYeHUt AUCKPUMUHAHTHLIX QYHKUUA,
NMOCTPOEHHbLIX ANA 06beKTa NPorHo3a ¢ NOpPOrosbIM 3HaYeHVeM PyHK-



Uuil, NOCTPOEHHBIX ANA CKNOHOB-aHANOr OB,
6. Moporosoe 3HaveHre PyHKUNK n* onpeapennercA u3 dopmy-

nbl

. ! n

4 =(A+4))2, (45)
rae 11’ — cpeavHes3selueHHOE 3HaYeHWE AUCKPUMUHAHTHON (yHKUMUK
ANA BbIGOPKU ONON3HEBLIX — 06BanNbHLIX CKAOHOB, O06NagaldwWUX
TaK Ha3biBaeMbiM  HefieBbiM fipUadakoM X, . TOT NpusHax 8bibu-
PaeTCA W3 rpynfbl  PEruoHanbHO-reoNorMyecKnx 3aKoHOMEpPHOCTE!
(hopmu1poBaHUA ONON3HeNn-06BanoB, YCTaHOBMNEHHLIX B XOo4Ae AeTanb-
HOrO WHXEHEPHO-TFEONOrMYeCKOro KapTUpOBaHUA CKAoHOB; 1 ° —
T0 e, HO 6e3 Uenesoro npusHaka.

7. MpumenutensHo K ycnosuvAm gonuebl p. Hapein (Kuprusckan
CCP) B8 npegenax yuyacTka CcTBOpa MNOTUHbLI TokTorynsckoin MAC
npyu AETaNbHOM UH)XEHEPHO-TeONOIrMYeCKOM KapTUpPOBaHUN ONOJI3He-
BbiX—00BanbHbIX CKSIOHOB B NpeAenax TUNW4HbIx (N0 YCROBWAM passu-
TUA Ha3BaHHbLIX NMPOUECCOB) Y4YAaCTKOB ObINMO YCTaHOBNEHO, YTO WUH-
TEHCUBHOCTb, 00bEeMbl, TUMbl CMELUEHMA NOPOA CO CKNOHOB 3aBUCAT
OT OCOOEHHOCTEW CTpOeHVA W COCTOAHUA CKNOHOB (ABNAIOLWUXCA
Per uoHaNLHO-FeONONMYECKUMN U MECTHLIMY 3aKOHOMEPHOCTAMU (hOp-
MUPOBaHUA onon3Hei-068anoB 1 NpPU3HaKamMi NPOrHo3a yCTOW-
YAEBOCTY CKNOHOB) :

BO3pacTa CKAOHOB, B MpeaAenax KOTOpPbIX pasBuTel ONON3HU-06Ba-
by {cm. n. 1.37) . Buino yctanoBnedo, 4To 06bembl ¥ UHTEHCUBHOCTD
NPOABNEHMA Ha CKNOHaX OnNonN3Hvel-o6BanoB pasHble B npepenax
CKAOHOB  BEPXHEYeTBEPTUYHOrO, NEpBOM v BTOPON  MONOBKMHbLI
CPeAHEYETBEPTUYHOIrO U BTOPOM NOMOBYHLI HWMKHEYETBEPTUYHOroO Bpe-
menu, O6o3nauum ux cooTeeTcTBeHHO vepes X,, Xy, X3, Xy ;

TUNa NOBEPXHOCTEN CMELLEHNA U OTYNEHEHUA  ONON3HeN-068anoB,
CPeAn KOTOpPbIX BCTPEYEHbI NUTOrEHETUYECKW KOHTaKTHLIV (0603-
HaYMm ero nocpeAcTBOM fiepeMeHHon X5 ), TeKTOHUYECKMIA KOHTaKT-
Hbih X , TEKTOHUMECKW)H C 30HOM% p,poﬁna-im Xy W NIUTOTEHETW-
4YeCKUit CrIoeBown Xg Tvnbl NOBEPXHOCTENA OcnabneHuA maccusa n3-
BEeCTHAKOB;

XapaKTepucTuky opMbl CKOHa B nnaHe. Ons ycnosuv [oOMUHbL
p. Hapbin 6bino ycraHoBnNeHo, YTO GONLWWHCTBO CKNOHOB, C KOTO-
PLIX MPOU3OLLAY ONMOM3HERBbIe ~ O0DBaNbHbIE CMELWEHUA Mopoa, vme-
nv BbINYKNLIN npotunes. Ha cknoHax ¢ BOrHyThiIM Npodunem AaHHbIe
CMeuleHnA nopoa Ha oTmMeveHbl, CKNOHbI CnoXHOro npotpuna B nna-
He (BbINYKNO-BOrHYTbIE, BOrHYTOCTb BHU3Y: BOrHYTO-BbiNyKNbie,
BOrHYTOCTb BBEPXY; CTyMneHuaThle; CTYNEHYaTO-BbinyKnbie u T.n.)
3aHMMAIOT MPOMEXYTOUHOE NONOXEeHWe B OTHOWEHWW Pa3BUTUA Ha
HUX ornonsHen-o6sanos. [lostomy, NPpUMEHUTENBHO K MECTHbLIM YC-
NOBUAM, AaHHLIA NPU3HaK NPOTrHO3a pPEKOMEHAYETCA NPUHATL B Ka-
YecTBe ueneBoro npusHaka X, (cm. n, 2.6) . O6ocHoBaHueM anA
3TOr0 MOXXET CNY>XXUTb CUNbHAA KOPPEeNnAUMOHHAR 3aBUCUMOCTb MEXAY
(hopMOiA CKNOHOB B NNaHe W MHTEHCUBHOCTLIO ONON3He-06BanoBs

(MpyU npouux paBHLIX YCAOBUAX) € KO3DHOUUMEHTOM KOPPenAUUN
r = 089:
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TUNOB 33NONHUTENe B 30HaX CMeWeHWA U OTYNEHEHUR onon“sﬁeﬁ-
06BanoB, Cpean KOTOPbIX BCTPEYEHbl CyMecyaHbid KapBoHaTHbi Ma-
Tepuan MArKONNacTUUHON KoHcucTeHuuu  Xg W CynecuaHo-apec-
BAHbIN PbIXNOTO CMOXEHUA, BIIaXHbIN X, ;

yraoB Mexay NPOCTUPEHUAMMW NPOAONLHLIX (Nno OTHOWEHUO K
CKIOHY) , NepeyucneHHbiX Bbille NOBEepXHOCTEN ocnabneHuA mMaccu-
BOB KapBOHaTHLIX MOPOA W OTYNeHAlWMX BNoKW NOPOA OF OCHOB-
HOrO MaccuBa, ¥ HanpasneHueM cknoxos. Cpeaun 3TuX yrnos peKoMeH-
AYETCA BLIAGNATL TPU MHTEPBana wux U3MEHEHW!: OT 0 ao 109, ot 11
Ao 20°, ot 21 po 300; o6Goanauum ux X,,, X;o, Xy3 COOTBETCTBEH-
HO

JI'J'IOB NafieHuA NOBEPXHOCTEN CMELLEHWA (ononaHeit) unu otune-
nHewusn (o6Banos), cpeay KOTOPLIX Lienecoo6pasHo BbiAGNATL MATH

MHTEpBanoB ux uamexenuis: 10-200 x, , 21-30° Xss,31-400X 0,
41-500 X, 51-60° X ,5.
8. [MepeuucnenHble B N. 7 npusHaku nporHo3a COCTaBAT AUCKPWY-

MUHaHTHYIO (DYHKLUNIO

n"= WyXgt WoXot WaXst W X+ Wo X+ W Xg+ Wy Xy + Wy Xg

j .
W XS X e Xeg t W Xegt Wa%ss? %'IXM Ws%1s" V66" W X * WX 145 (46)

npuyem A. = 1, ecnu ANA KaXXAOro w3 paccmarpuBaeMbiX OMOMN3He-
BbiXx (Mnu oOBanbHLIX) CKNOHOB YCTaHOBNEH NpPU3HAK NPOrHo3a ¢ ;
X: = —1, ecn Takon MpusHaK He xapaKTepeH ANA ARaHHbLIX CKIOHOB.

9. Aonyctum, yto vmeetcAa 136 KawecTBeHHO NOAOBHLIX NpUpoA-
HbIX 3HaNoOroB, OTOOpaHHbLIX COrnacHo MNyHKTy 6. Nx ycroumBocTb
U3BECTHA W OHW COCTaBNAIOT 00yvalowyo BbIGOpKY. AHanu3 3Ton
obyvyarowen BuLIOOpKU nokasan, uto 13  ononsHen-o6BanoB Ha
CKNOHax-aHanorax pacnonaraloTcA B Npeaenax BepxXHe4yeTBepTUY-
HbIX CKNIOHOB {0G03HaueHHbIXx B N. 7 X, ) C BbinyKNbiM B NitaHe Npo-
thunem X, ; aro ponyuwieHune yao6HO 3anucaTh B BUAE TaKOro sbipaxe-
HUA X, € X, = 13; B nATK cnyyaAx (13 26 aHanoros) ononsHu-06-
Bankl NPOV3OLWIAK Ha CKAOHAX C BbLINYKNLIM NpopuneMm, Ho NHOIro BO3-
pacTa, YTO COOTBETCTBEHHO MOXHO 3anucatb X ¢ X,=5. B natu cnyvaax
NPOrHo3upyemMbie Y, (cm. n. 10) ononsuu-o6Banbl  BCTPEYEHb!
Ha BEpPXHEYETBEPTUMHBLIX CKAOHAX C HEeBLINyKNbiM nNpodunem, T.e.
Y, € X, ¢ X, = 5; B Tpex cnyuanx u3 umetowmxca 26 nporHosupye-
Mble onon3Hu-06BanL! PacnonaralTCA Ha CKNOHax Apyroro BoO3pacTa,
He UmeloWwmX Bbinyknoro npodmna, T.e. Yof X,€X, = 3.Moacraeue
sHaveHuRn a =13, % =D5,c=5, d= 38 dopmynu (47), (48)
(cm. nn.  10—11), Boivucnum KoathdmumeHT cornacosaHHocT W (g)
BEPXHEUETBEPTUYHBIX CKNOHOB X, COCKfOHamMu, MMeloLWrmy BbiNyK-
b 8 nnave npodune X, (MNu KocBeHHbIX NPU3HAKOB NPOrHO3a
C UenesbIM NpusHaKoM NporHo3a, cm. n. 10), Wy, ., = 0,10. Ananoruy-
HO ONPeAGNAIOTCA OCTalbHbLIe KoathpuurenTsl COrNacoBaHHOCTY,
3H3YEeHUA KOTOPbLIX ANR pPaccMaTpuBaemMoro npumepa NpUBeAeHbl Hu-
e:

Wex= 0,10; W, , = 0,087, W, x = 00097; W, = 0,015
W, = — 0,250; Wy x, = —0,019; W, , =— 0,170; %, =— 0,033;
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0,049; W,

N xﬁ'-:' xfﬂ’f - 7 A =
W OON1: W~ 0log0, e o Mg I
L X%o

10. NMoacTaBum 3HaveHVA KOIPHUUMEHTOB COrnacoBaHHOCTH B (hop-
myny (46) (cm. n, 8) u nonyyum BbipakeHue AUCKPUMUHAHTHOM
hyHuun

A= 0,10X, + 0,087 X, + 0,0097 X3 + 0,015, + 0,26X;— 0,019X; —
-0,17X, — 0,033 X5 + 0,049 X¢+ 0,20X,, + 0,0057X,, — 0,018 X3 +
+0,048X,,~ 0,19X,+ 0,047X -+ 0,108X,— 0,011X,, — 0,09X,.  (47)

B dopmyny (47) ana Bcex X, noacrasnmerca 1 unu —1 u onpe-
ASNAEGTCA CpeAHeB3BElIeHHOe 3HavyeHue ANCKPUMuHaHTHON dyHKUMA
ANA ABYX COBOKYIHOCTER ONON3HENH-06BaN08:

COAepXcalimx uenesor npusHak X,, TO ecTh ANA ONON3HENA, pacno-
NOXCEHHDBIX Ha CKNOHEX € BbINYKNbIM npodunem

A = (0,10-3 + 0,087-51 + 0,015 -10 — 025 - 26 + 0,0097 -21 —
- 0,019:30-0,17-28 — 0,033-1 + 0,049-25 — 0,19-18 + 0,20-41 +
+ 0,0067 - 12 — 0,018- 7 4+ 0,047- 15 + 0,105+ 23 — 0,011 - 34 —
- 0,09-2) /85 = 0,02567;

COBOKYNHOCTb OnonsHen 6es X,, T.e. pacnonoXeHHbIX Ha CKIIOHaX
C HEBbLINY KibIM Npothunem

A"= (0,10-8 +0,087+-26 + 0,015-12 — 0,25-5 + 0,097 -30 — 0,019x
x19 — 0,17-26 - 0,033-2+0049-12 - 0,19-20+ 0,2-36 + 0,0057 8~
-~ 0018-5+ 0,048 -1 +0,047-4 + 0,105 -19 — 0,011-21 —- 0,09-5) /
/51 = 0,0678.

Kputuyeckue 3HaveHMA nMHEAHOW AUCKPUMUHAHTHON (YHKLWK
(46) nocne noacTaHOBKKM 3HaueHU ANA BbIGOPKU ONON3HEBLIX -
06BanbHLIX CKMOHOB C LieneBbim npusHaxkom {1’) v 6es nero (A ')

n® = (00257 + 0,0678) /2 = 0,0467.

Npu 3TOM npeaAnonaraeTcA, YTo cTaHAapTHbie OTKNOHEHUA G Auc-
AVCKPMMMUHEHTHBIX (hYHKUWIA paBHbl MeXY Cobou.

11. OnonaseBble CKMOHbI, 3HaYEHWA AUCKPUMUHAHTHOW (PYHKUUW,
y KOTOpbIX OK@KYTCA GOMbiue ee KpUTUECKoro 3HayeHun, T.e. 4. > 17
CneAyeT CHUTaTb OTHOCUTENBHO YcToWuMBLIM. HanpoTtus, ecnn o1 <7
3TV CKNOHbL ABARIOTCA HEYCTORUVIBLIMU. ¢

12. Ouenka BenMuMHLI OWKMOKW NPOrHO3a BLINONHAEGTCA MO 9K3a-
MeHauuoHHOM BbliGopKe cornacHo n. 3.21, NOCKONLKY 4ACAO CKNO-
HOB-aHaNOroB ANA paccMarpusaeMoro npumepa 6onee yem B 5 pas
NPeBhILAeT YMCRO NPU3HAKOB NPorHosa u pasxo 136 npotue 90 ponyc-
TAMBIX fipegnaraeMoil Meroauxoin, BepoatHocT oOwWMBOK cnepyio-
wme:

OTHECEHWA YCTONYNBOro CKJIIOH2 K HEYCTOWYNBOMY

1
P = ———_=0,007:
2 138

OTHECEHWRA HEeyCTOMYUBOro CKNOHa K YCTOMYNBOMY
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13. MpumeHAemMbI NOAXOA K NOCTPOEHUIO AUCKPUMUHAHTHOW PYHK-
WM MOXHO OBocHOBaTh Takum Obpasom. [lpusHaku nNPOrHosa,
MONOXWTENbHO CBA3aHHbLIC C UeneBbiM NpPu3HaKomM X, B obvekTax,
o6napalowux UM, B cpegHeM GyayT BCTpevaThbCA valie, Yyem B 06bvek-
Tax, He  O6nagaioWMx 3TUM NPU3HAKOoM, W TeM yauie, YemM cuibHee
ux cBA3wu, HaoGopoT, npu3aHaku, oTpuuaTensHO CBA3aHHLIe C NPW3Ha-
KoM X, , B o6vexTax, obnagaioumnx um, byayT o6HapyXuBaTbCA pe-
e, yemM B oObeKTax, He obBnapalWnX UM, N TeM pexe, Yem CuinbHee
vx cBA3u. [10aToMy ecnn NpocyMMUpPOBaTL OUWEHKU Mmep CBA3U B COOT-
BETCTBUW C OTCYTCTBUEM UNW NpUCYTCTBUEM NpusHakos Xy, Az, ... X,
B AaHHOM obbexkTe Y, , TO cymma bByaer,BepoATHO,3aBMUCETb OT TOFO,
obnafaer Nu 3TOT 06BEKT WeneBbLIM NPU3HaKOM NN HET.

14. O6nacte paboThl AaHHbIX OPUEHTUPOBOUYHLIX NPOrHO30B pac-
NPOCTPAHAEGTCA Ha CKIMOHbLI € NPU3HaKaMu NPorHo3a, Boweanmm B
obyvaoinyto Bbibopky. MNpn HeobxoaumocTu pacluvpuTe 3Ty 06NacThb
3a CHET, Hanpumep, BBO/a HOBLIX NMPU3HAIKOB NPOrHO3a, XapaKTepu3yio-
Wux TOT UNK VHOW BUA CTPOWUTENbHOW AEATENbHOCTU uyenoBeKa, HeoO-
X0AUMO onpeaenuTsh KoadduumeHTbI COrnacoBaHHOCTUA LeneBoro Npus-
Haka C WHTepecyioWwnM aHTPOMOreHHbIMY NPU3HaKaMU POrHo3a
N OUEHUTb HOBbIE 3HAYSHURA AUCKPUMUHAHTHON DYH KUK,

NMPUNOXEHUE 3

lNpumep pelleHnA 3a434M C NOMOLLLIO anropuTmMa ronocoBaHuA
Mo TYNUKOBLIM TECTaM ANIR OPUEHTUPOBOYHON OLEHKH]
YCTOMYMBOCTH ONON3IHEBLIX — OOBANbHLIX CKAOHOB

1. lpeanonoumM, 470 B Xoae MHXEHEPHO-reoNoruyeckKnx u3biciKa-
HUM ANR 0OOCHOBAHUA NPOEKTHOro0 33AaHWA CTPOUTENLCTBA MNPOMbLILL-
NeHHbIX COOPYXEHUA B npeaenax AO0AWHbI FOPHOW pekwu Obinv BLIAB-
neHbl BGonblive MO 0BbBEMY U WHTEHCUBHOCTM ONOA3HW W OBBanbi.
CknoHbl AONMWHBLI peKn CROXKeHbl TONleA MOHOKNWHaNbHO 3anerako-
WUX HMWKHEKaMeHHOYronbHbiIX wu3secTHAKOB, [lo otapenbHbiM ONOp-
HbiM Yy4YacTKaM VycTaHOBMeHbi 33KOHOMEPHOCTY, XapakKTrepusyiouime
pa3BuTUEe ONON3HeBbiX CKNOHOB. JTW 3aKOHOMEPHOCTW WUMEIoT Ka-
YecTBEHHOE BbIpaXKEHWe, COrnacHO NEpevHio MOFyT ObiTb pPeKOMeNAao-
BaHbl B KKauecTBe MPU3HAKOB OpUEHTUPOBOYHOr O fPOIrHO3a.

1. CknoHbl cpeAHeYeTBEPTUYHOIO Bpe3a cpegHen BbICOTON Haa
yposHem pexu 900 m 1 kpytuaron 400,

2. Pa3pbiBbl, cybnapannenstbie CKNOHY, ¥ WUPUHON 30Hb! UHTEHCUB-
HOro pApobneHuA ¥ TpewwHoBaTocTu nopoa A0 200 m; TpewuHbl —
CMECTUTENN pa3pbiBa cekyT cKnoH yepes 20 m.

3. HanpaBnenue oceit pacTA)XKeHUA, YCTaHOBSIEHHbIX NO Cnabbim
(no 5 6Gannos) u cunbHbiM (Bonee 6 6GannoB) 3eMneTpPACEHNAM,
NepneHANKYNAPHO CKNOHY.
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4, To )e, 4TO 1 BbIWE, HO KOCbIe K CKNOHY W COCTaBnAIOT yron
40-500,

5. 30HLI BeCcbMa MHTEHCUBHOW PasrpysKu ¥ BbiBETPUBaHUA NOPOA;

6. 30Hbl MHTEHCUBHOrO BbIBETPUBAHWA NOPOA NO TPEWWHEM 1
Pa3rpy3Ky HaNPAXENNA.

7. 30HbI cnNabon pa3arpysku NOpPoA U BbIBETPUBEHUR NO KPYNHLIM
TpeWUHaM.

8. NMutoreHeTvyecKkuiA KOHTaAKTHbIA TuUnN NOBEPXHOCTEN oOcnabne-
NUA NOPOA.

0. TeKTOHUMECKUA KOHTAKTHbIA TUN NOBEPXHOCTEN CMeWeHUR
nopoAa CO CKAOHOB,

10. TeKTOHUMECKMIA ¢ 30MON ApobneHus TUN NOBEPXHOCTEN cMe-
WEHUA NOPOA.

11. NuToreneTueckuit cnoesol (HeycToiuvBsie NNacTWuHbIe, Cyd-
tho31OHHbBIE U UHble cnabble npocnow) ,

12. BnokKv nOpoA, NOMHOCTLI0 OTYNEHEeHHLIE OT OCHOBHOrO Maccu-
Ba TpewuHamn GOpPTOBOro OTNOpa W pasrpysKku,

13. Bnoku nopoa, YaCTUYHO OTHYNEHEMHbIe OT OCHOBHOIrO MaccuBa
TpewnHamu 60pTOBOIro OTOMNOpa 1 BbiBETPUBAHUA.

14, Bnoku nNoOpoA, NOMHOCTLIO OTHNEHEHHBIE OT OCHOBHOrO Mactu-
Ba TOKTOHUYECKUMU TpeuwluHaMu 6e3 cneloB BbIBETPUBEHWA W Pa3rpys-
KW HaNpRXEeHUN,

15. Bnokn nopoa, YacTUYHO OTYIIeHeHHble OT OCHOBHOrO MaccuBa
TeKTOHUYeCKUMU Tpetunamn 6e3 cneposB BbiBETPUBaAHMA WU Pa3rpy3Kn
HanprXKeHui,

16. CyrnMHuCTO-rMUHUCTLIA 3aNONHUTENL TPEeWMH, OTUYNEHAIoWNX
OnoKn nopoa OT OCHOBHOrO MacCuBa, MATKO-, TEKY4Yeni1gCTUMHOK
KOHCUCTEHLWMN, MOHTMOPUNNOHUTOBOIO COCTaBa,

17. To e, HO TBEpAOI KOHCUCTEHUUN C NPUMECHIO FUNca ¥ XOpo-
IO PasnoOXKMBLLIENCA OpraHnKH,

18. CynecuaHo-apecBAHbIN 3anONHUTENb PLIXNOrO CMOXEHUA B Tpe-
WHax, oTHACHAIWNUX 610KK NOPoA OT OCHOBHOIO Maccusa.

19. ApeceaHo-LiebeHYaTbiin 3aN0NHUTENb TPEWWH,

20. 3anonnuTens TpewmH OTCYTCTBYET,

21. NpaAmMonuHeliHbi B Nnake npoduns CKNOHOB

22. Boinykneiit npothunb CKNOHOB B8 NnaHe,

23. Buinykno-BorHythin (BuinykKnocts BBepxy) npodune CKNoOHa
B NNaHe,

24. CtyneHyaTbiih npothunb CKAOHA B NNaHe.

25. OXUAGIOTCA NMOAPE3KN CKAOHA BHU3Y, 33 CUET Yero Yyrosn CKAo-
Ha ysenuynsaerca a0 500,

26. OxupaloTcA 3nusoanveckne OOBOAHEHUA CKNOHE 38 CueT copo-
ca 6b1TOBbIX BOA, OGorawenHsIx woHamn Cl°, SO~ , C0, arpeccus-
HO U cBOOOAHON,

27. Jnusoanveckne MaccoBsbie B3PbIBbI, MMUTUPYIOLLME 3eMNETPA-
ceHuA cunow Ao 5 Gannos.

28. Bo3MO)XHb! MaxKcumansHbie NPUIrPYy3KW CKAOHOB BBepXy A0
2 MNa.
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OcHOBbIBaACch Ha onpeaeneHMbIX WX COMETaHMAX B Npeaenax Xopo-
WO  M3Y4YEHHbIX ONOPHbIX YYacTKOB (NPUPOAHLIX aHaANOroB), Tpe:
ByercA AaTh OPUEHTUPOBOYHbLIN NPOrHO3 YCTONYVMBOCTY ONON3HEBbLIX —
06BanbHbIX CKAOHOB HAa HEM3YYEHHbIX yuacTkax. lpuuem, Haspad-
Hbie B NepevHe MpPU3HaKK NPoOr{o3a Npu pelleHun 3afnauv ¢ anropur-
MOM rOfocOBaHWA NO TYNUKOBbLIM TECTaM MOryT NpYHUMAEThL OAHO
U3 ABYX 3daueHui: 1, ecnm TOT UnNU UHON nNpU3IHaK Xapaxrepusyer
pasBUTUE WUNU aKkTUBM3AWUIO onons3uen-obsanos n 0, echu OH He Xxa-
paKTeped ANA PacCcMaTpUBAEMbIX OMONA3HEeBbix — OB6BanbHbIX CKANO-
HOB. Bce ononaHeBbie — 06BanbHble CKNOHbI MO CTENeHN yCTOUMMBOC-
TU pasAeneHbl Ha ABE KaTeropuMy: HeycToruuBble U OTHOCUTENBHO
ycTOoNUUBLIE.

2. YCTaHOBNEHO, YTO ANA paccmaTpwuBaeMoro npumepa passuTue
W aKTUBU3aumio ONoON3HeN-06Banos  nNpeaonpeaennAloT 28 OCHOB-
HbiIX Ka@YeCTBEHHO BbIpaXKaeMbiX rPU3HaKOoB NporHo3a (CM. nepeveHs) .
B 1a6n. 3 Aad fipymep OnNMCaHvA BOCbLMU NPUPOAHLIX aHanoros o0Yy-
yalowleid mMarTpuubl U AECATU aHANOros 3K3aMeHallMOHHON MaTPUilbl.
OAna oTHOCUTENLHO YCTOMUMBLIX W HEYCTONYUBLIX CKMOHOB Xapak-
TEPHbLI ONpPEAEGNEHHbIE COMETAHWA NpMBEAEHHLIX B MNepeyHe NPUIHa-
ko8 nporHosa (tabn.3). B 1abn. 4 npuBeaeHbl anroputm, NO KO-
TOPOMY BbLIMONHEH NPOrHO3; 3HaYeHUA NapamMeTpos, XapaxKTepuayio-
wux pasmepsl obyvaiowedn (7, ., . ) ¥ aksameHauvonHoit (T, ., . )
MaTpuLbl; BpeMA peweHWA 3afauM Ha OBM: pesynsTaT nporHo3sa.

3. inA paccMaTpvBaemMbiX ONON3HEBbIX CKAOHOB KONUYECTBO TYy-
MAIKOBLIX TECTOB "= 1844; Bce 10 sak3ameHaUUOHHbLIX aHanoros
ONON3HEBbIX — OOBanNbLHLIX CKNAOHOB OLINKM NPABUNBHO OTHECEHb! K
cBoeit KaTeropuy ycronumsocTu. [paBUNLHOCTL BbINOAHEHHLIX NPOr-
HO30B NO3Xe O6blna NOATBEPXAEHA B NMPOUECCe CTPOUTENLCTBa WU JKC-
nayarauuy OTMEUEHHLIX NPOMbILLNEHHLIX 00bEeKTOB.

TaGnvuua 4

Anroput™m | Konuvecr-| onuvecTeo ananoros Nipoaon- TYNUKOBbLIE
BO Npu3- MUTenb- TeCTh!
HEKOoR o&iqaw- IK3IaMeNg- HOCTHL NOwC-
NPorHo3a | weit YOoH, | anadBM,

MaTPWLbI c

fFonocosa- 28 8 10 78 1844

HWe no Ty-

NUKOBLIM

TEeCTaMm

4. OueHKy ycToiynMBOCTYM 1 NPOrHO3a Pa3BUTUA OMNON3HeBbIX -~ 00Ban.-

HbIX CKAIOHOB C NOMOLWLIO aNropuTMa rofIOCOBaHUA NO TYNUKOBLIM
TeCTaM TaKe PeKOMEHAYETCA NMPUMEHATH Ha PaHHUX CTaguAX U3picC-
Kaiuy npy Hanuuuv y UCNONHUTeNel BO3MOXHOCTU WCNONL3OBaTh

JBM, B npotusHOM cnyuae NpUMEHAIOTCA AUCKPUMUHAHTHbLIE IYHK-
Lun,
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NPUNOXEHWUE 4

fipuMep OpueHTUPOBOYHOro NPOrHO3a UHTEHCUBHOCTIA
ONANbLIBUH C NOMOLLLIO FAPMOHMYECKUX hYHIKUUIA

1. B anoBuanbHbIX FAVHUCTLIX FPYHTaX  HaTPUN-MOHTMOPUNNOHN-
TCBOrO COCTaBa B NepuUoAbl BECeHHEro nNpoTavBaHWA FPYHTOB  exe-
roaHo (opMUpYIOTCA ONNbiBuUkbl ¢ 06bemamu B NEpBbIe ThICAYN M3,
Bbino ycraHoBNeHO, YTO NPUMEHUTEeNbHO K paccMarpueaeMbiM YC-
NOBYAM HaubGonee nNPeACTaBUTENbHLIM ANA OPUEHTUPOBOYHbLIX NPOIr-
HO30B ABNRETCA NEPUOA C ABEHaAUaThio HabniogeHUAMW 38 UHTEH-
CUBHOCTLIO NPORABNEHUA OMNbIBMH, BLINONHAGMbLIE B TEYeHUEe Tpex
ner 3UMON, BECHOW, neTom U oceHblo. bonee anurencdbie Habniope-
HUA ANA [aHHOrO paMoHa o0Ka3anuCh HEeoNPasfaHHbLIMU NOTOMY,
YTO peKoOMeHAYyeMaR MEeTOAVKE aHanu3a rapMOHUYeCcKUX (PYHKUUA
OCHOBaHa Ha uccneaosadnn KonebaMun nokKaszaTenA WHTEHCHUBHOC-
TV ONNLIBUH BOKPYI KakKoro-To ee CpeaHero ypoBHA,

2. TeHpeHUvA prRAa HabnogeHU® NpW rapMoHWYeCKOM aKanuase
He yuyutbiBaeTcA. lMcnonesoBaHne cpeaHero yposHA WHTEHCUBHOCTU
ONNbLIBUH 33 3 roAa AaeT MeHbluve OWNBKY No CpaBHEHWIO C 3aMEHOW
ITON TeHAGHUWW KaKKUM-TO CPeAHUM ypoBHemM 33 Bonee ANUTENbHbLIV
NPOMEXXYTOK BPEMEH! CTAUMOHAPHbLIX PEXUMHBLIX HaBNIOACHWA.

3. B aHanu3 B3AT pAa Habnogenuit 33 onnbiBUHamMu, o6GpasoBaH-
HbIMK 33 nepuoa ¢ 1965 no 1967 r., Hanbonsuwee wucno rapMoHUK, Ko-
TOpPGE MOXKHO PaccuuTaTh ANA 3TOro pPAAa,pasHo 6. B KavyecTse Nnpumepa
onpeaenum BuA NMPOrHO3HLIX PYHKUUA C YeTbIPpbMA W LWECTbIO FrapMmo-
HuKamu. MNeproanueckan hyHKUKUA C YeTbIPbMA FAPMOHUKaMI

Y= G +A sinX+A,sin2X + A sin3X+A, sintX+ B cosX + B,cos 2X +
* Bypos3X + B, cos4X, (48)

rae X =27/K; K=12; Y=XY4./] K = 180/12 = 15; 3naueHun ann
siniX, cos cX npvuBeAeHsl 8 Tabn. 5, a AanHHbIe ANA pacyeToB Ko03th-
dmuuel-rros A, n 8,—8Tabn. 6.

AHanoruqu MOACUUTLIBAIOTCA KoadhhuumeHTL! ANR BTOPOW, TPBTLEN,
YeTBepTON, na'rou n wecton rapMoHukK. locne ux pacueta nNONYUeHb!
3HaYeHWA = —0,12; B, =050, A3=2,67; B3= —0,67; A,=
=0,017; B '-'033 A;,-——-027 B —045 55.—40

4. FapMOHuqecKue OyHK LN c eTLIPbMA U LIECTLIO rapMoHUKa-
My rocne MOACTaHOBKW B ypasHeHue tuna (48) 3HaveHuir koadchu-
umenToB A; u B;, UMeIoT BUA

Y= 15— 045 sinx— 0,12sin2 X + 2,675in3X+ 0,0173in4 X +

+ 0,58cosX +0,5c0s2X — 067c0s3X —-0,33¢c0s 4x; (49)
¥=15-~-0 455mx— 0 1231:1 2)X +2 67sm3X+0 0175111 4X —

— 0,27 sin 5X +0,58 cas)l'+ 0 5::052)( 067ces3X +0,33c0s4X +
+0,45r0s 5 X +4c03 6X. (50) .
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5. B 1abn. 7 npusepeHb! pacyeTHbie {(NporHosHbie) 3Ha4YeHUA
MHTEHCYMBHOCTW OMbLIBUH NO MOAy4YeHHbIM ypasHewmAm (49) u (50),
hakThyecKn HabnwgaemMele 3HaYeHUA WHTEHCUBHOCTU OMNbIBYH, a TaK-
e OTKNOHEHUA NPOrHO3HbLIX 3HAYEHUM OT (PaKTUYEeCKKUX AaHHLIX NO ce-
30HaM roga.

6. CornacHo AaHHbLIM  Tabn. 7, cCpeaHAR owMBika NporHosa MH-
TEHCUMBHOCTY 00pa3oBaHMA OMNLIBMH B 3MOBaUNbHbIX  FIVHUCTLIX
rpyHTax no ce3oHam ropaa cocrasnnetr okono 17%, uto pasHo aAByMm
ONNbLIBMHAM Ha CE30H,

Tadonuvuuna 7
Buabl wa- PeaynbhTaThi NO roaam, LT,
GnicaeHnn
1965 1966 1967

lnlm lul l'll 1y
daxkTunueckKky 14 6 12 12 14 7 13 15 8 15
HabnogaemMoe
KONWYEecTBO
OnNNkIBUH

lNMpornossoe 9 12 8 10 14 13 9 10 15 13 10 13

KONUYeCTsO

ONNbIBUM, pPac-

CUMTaHHO® NOo

ypasHenmio (49)

OrknoxHenne -3 2 -2 2 =2 1 =2 2 -2 2 -2 2
Mpornoaxoe 10 16 4 14 10 16 5 13 11 17 6 16

KONMVYECTBO
OrnAbIBUH,
paccunTaHHdoe

I'(ID V,paaueuam
60
Orknosenne 2 =2 2 =2 2 =2 2 -1 2 -2 2 -1

7. 0nA nporHo3a MHTEHCMBHOCTU OMMLIBUH 3MI0BNANbHLIX FAMHUC-
TbiX FPYHTOB CO CKJIOHOB paccMaTpuBaeMoro pawvoHa Ha nepuoa C
1968 no 1971 r. nporHo3HaA QyYHKUVA C LUECTLI0 FapMOHUKaMu by-
.qe'r “MeTb BUA

= {7,7+0,161¢) — 0,455iaX—0,128in2X +2,67sin 3X +
+ 0 017sin 4X 0,27sin 5X +0 53cosx+ 0 5cos 2X —0,67c0s3X+
+0,33c054X+045c0s 5X +4cnsBX

8. Cpeannn ownbKa annpoKcuMauuv ANA ypaBHeHuit Tuna (49)
n (60} moxkeT OGbiTb TaKXKe OueHeHa No oblueir aucnepcuu, KoOTO-
pan YYMTLIBEETCA YeTbIPbMA WNU LWECTbI rapmMoHuKkamw, [LAucnep-
CUA, YUUTHIBaeManA OAHON rapMOHUIKOWN

ot=1cr/2,

rae =Va? + BF ; anA nocnenneil rapMoHNKY 6,,,2 = 0,_ . Yacts

aucmpcmw KOTOpaR NpenonpeaeneHa onpenenenﬂom FapMOHUKOIA,
NPEACTAaBNAETCA B BUAE OTHOWeHMA Bennumkel O (umm €2 ) K

obweir aucnepcun G2 . MockonbKy HUKakue ABE FrapMOHUKK He

78



KOppenupywTCR MeXay cobon, To OMu HEe OyayT yumTbiBath OAHY
N TY Me vyacTb obuien ancnepcum, T.e. AUCNEPCUN, KOTOPbIe BXOART
B pa3fiMyHble rapMoOHUKKM, CKNaabIiBaloTCA. [lonA obuien Auvcnepcun,
YYMTLIBAaEMaA rapMOHWUKAMK, COMNacHO AaHHLIM BblYMCNEeHW Tabn. 8,
cocTaBnAeT: nepson — 4,7%, stopoit — 1,7%, Tpeteein — 40,7%, ver-
Beptor — 0,6%, navoh — 5,5%, wecrorn — 11,6%. Cneposatensyo,
obwan ponA Aucnepcuun, yyuTbiBaeman BCeMW YeTbIpbMA rapMoHuKa-
My, pasHa 47,7%, a BceMM WECTbi0 rapmoHukami — 64,8%. 310 03-
Ha4aeT, YTO nepuoaudecKan (GYHKUMA, COCTOAWAR U3 WeCTV rapmo-
HUK, JOBOMBHO XOpPOWO YuATbiBaeT KonebBaHuA B MHTEHCUBHOCTYU
NPOABMNEHUR ONMbLIBUH BO BPEMEHHOM TpexneTHeM pAay Habmoge-
HwiA (cm. Tabn. 8).

Tabnwvwua B

i

Cf anA 5;_2 AnA Yacts G, , yun-

N° Aona anenepcnn
rapMoHUK | rapMOHUK rapMoHuK ThiBaeMan rapmo-i G — 100%, %
HuKon AG=L7/G; lAGF= A, %

[ 0,829 0,414 0,198 4,7

2 0,264 0,132 0,063 1,6

3 7,129 3,664 1,710 40,7

4 0,109 0,054 0,026 0,6

Nroro no yerbipem rapMoHuKam 47,5

5 0,275 0,138 0,68 5,6

6 16,00 8,00 1,32 10,8

WToro no wecT rapMoHnKam 64,8

NPUNTOXXEHUE 5

Npumep oueHKK YCTOMYUBOCTY ONON3HEBLIX CKIIOHOB
C NOMOWLID METOROB “'06paTHLIX pacueTos”’

1. NMpu getansHom cneumnannsvpoBaHHOM UHXEHepPHO-IFeoornyec-
KOM KapTupoBaHWW Onon3HeM B Npeaenax OMNoOpHbIX y4acTKoB ObinNo
YCTaHOBMNEHO, YTO UMEIOWMECHA Ha CKNOHE COoBpeMeEHHbLIe ONnon3steBkle
HaKonNeHMA MOXHO PpasfennuTb Ha ABe pasHOBO3pacTHble [eHepa-
umm {(cMm. puc. 1). MNepean redepaumn dp Q, npeactasnAeT coboil
CMelleHHble BNOKM W nakeTel NOPOA, 06HEMOM eAMHOBPEMEHHOIrO
cMeLleHuR Vv, = 244805 m3; ux 6asuncom cmellednsa 6bin ypoBeHb
BLICOKOIi NoliMbi pexu. BTopan renepauun dp Q2 — B cmeweHne Gbi-
nn BoBnevyeHbl! BepXHWE 4acTU MNAaKeTOB NOPOA W3 NPOU3OLLIeALIEro
OMONI3HA nepBON reHepauuu; 6a3mcom cmelweHus 6bin cospemeH-
Hbl Bpe3 peku, obbem V, = 112412 w3, 06a OnNonsHA oTueTnU-
BO (DMKCUPYIOTCA B penbethe ABYMA THINOBLIMU pBaMu, AHanus dak-
TOPOB cpeabl (QopMUPOBaHNA 3TUX ABYX OMOA3HEHA noKasan ux Ka-
uyecTBeHHOR nopoGue. 1Mo3ToMy OHM MOTryT ObiThb B3ATHI B  KauecTse
MCXOAHLIX ANA OUEHKK NapaMeTpoB CABUra No UX [MOBEPXHOCTAM
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Puc. 1. l"eonoruueckar kapra cknoxa-aHanora {(npasbin Beper p. AHrapol,
paoH BoryyaHcKoro rvapoyana)

MoBepxHOCTH cMmelleHyR onon3xen: 1 — apesHux; 2 — crapbix; 3 — MONo-
AbixX; 4 — coBpemMeHHbIX. KpynHbie TeKTOHWYECKUE TPeWuHbl, paclunpeHHble
npoueccamy pasrpy3km v BbIBETPUBAHUA: b — noacexawwmne GAOKY N NAKETH!
NOPOA CHM3Y ¥ ABNAKLIMECH MOAOLWIBEHHLIMY NOBEPXHOCTAMK CMeUjeHA NopoA
CO CKNOHOB; B8 — oTuneHAlwue BNOKK nopoa ¢ 6okoB; 7 — KpYynHbie WNpoKWne
TPeulMMel pasrpyskM u OGoprosoro oriopa; 8 — onosn3HeBbie HakoMneHuA Ha
CKNOHEe ARYX pajHOBO3PAaCTHbIX redepauv; 9 — HOMep ONOoN3HeBbIX UNKU ONOA-
areonacHbix Bnoxkoe nopoa; 10 — HUKHEOPAOBUKCKUE OTNOKEHUR HNKHEYCTb-
KYTCKOW cBuTbl; 11 — passefouHblie wypthbl U nx Homep; 12 — pasBeAoyYHbie
CKBaXXUHbI U nWx HOomep, 13 — nuHMA paspe3a; 14 — norpededHble rpalHuubl;
15 — KpynHeie TpeuwiurHe! pa3rpy3xki 1 60pToBOIro OTMOpa, NpespsalUieHHbie B
pBhl
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Puc. 2. Cxema crpoenun i1, 1|, |Y Gnokos nopon, BbijeneNHbIX NO reoi0-

ruyecKkimum coobparceHmnam

cvewiennA. Ononsiu  moryt  6biITb paccuMTaHbl MO NNOCKON CXeme,
TaK KaK TblNoBble NOBEPXHOCTH OTUNEHEHUA Y HUX CyOBepTUKanbHbie
(packpbiTble npoueccamyu GOpTOBOro OTNOPa WM 4aCTUYHO BbINOAHE-
Hbl BMbITbIM CYMECYaHbIM 3aNONHUTENEM DLIXAOro CROXEHWA): nos3-
TOMYy napameTpbl caBura no Hum ta ¥, =tg¥'= 0; C, = C; = 0. Cne-
- ¢ A

AOBaTENnbLHO, ANA NONYYEHUA MCKOMbLIX MoKasaTene B 3TOM cCriyvae
HeoOX0AUMO NPUHATH MepBYIO pacyeTHYIO CXeMY.

2. CmeuleHue paccmaTpuBaeMbix 6Onoxkoe nopoa (cm. puc. 1)
npoucxoausno no ocnabneHHomMy nNPOCNO aprunauTos € yraom nage-
HUR B CTOPOHY cknoHa o = 12°. PacueTHble 3Ha4eHUA NNOTHOC-
TV ONOA3HEBbLIX HaKonneHdu pasHbl 2 = 2100 xr/m3, Noacrasus
COOTBETCTBYIOU\ME pacueTHble Mnoka3aTenu B ypaBHeHUe paBHOBeECMA
AnA  nepeol cxembl (cm. n. 5.8), nonyunm, uTO TaHreHC yrna BHYT-
PEHHEro TPeHUA NOpoA (B 30He CMELUeHWA naolwaaeio oT 13225 m2
ao 20066 M2) 9% =0,31,a cuennenne C=0,16 MDNa (cm. puc. 1),

3. OrkaprupoBaHHblie onon3aHu (cm. puc. 1) npu cpaBHuTensHO-
reonorvyecKomM asHanuse oKasanucb aHanoramy AnA TpexX Onon3He-
onacHbix (no reonorvyeckum coobpaxxeHuAm) BNOKOB NOpoR, Yc-
TONYMBOCTh KOTOPbLIX HEOOX0AWMO OUEHUTb B ECTEeCTBEHHbLIX YyCno-
BUAX, @ TakKXe AaTb NpPOrHo3 M3MeHeHWA 3TOWN YCTOMYMBOCTU MNOCHe
3aTonneHnMA 6ROKOB nopoa Byaywum Boaoxpariunuuwem (cm. puc. 2) .

Bropoii, TpeTuin n yeTBepTbin ononsHeonacHule 6noku (cm. puc. 2)
OT4NeHeHb! OT OCHOBHOrO MaccuBa ChoOpMUPOBaHHLIMKY TpeLWUHaMY
bopToBoro otnopa kpyrtusHon 800, kotopbie npeacTaBnAloT coboio
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pBbl wupuHon ao 10 m, rnybuHon 3usrtowein yactu ao 1,0 m. Ha ray-
6uHe 8 M WwupuHa TpewwmH coctasnAeT 0.5 M 1 OHU BbINONHEHbL) BMLI-
TolM  CYFNMMHUCTBLIM 3anonHuTenem pbixnoro cnoxeHwAa. C BocTou-
HOW W 3anagHoi vactu (c 6GowkoB) ononsHeBbie OAOKU OTUNEHEHL)
TeKTOHWYECKMMU TpetwnHamMu ¢ yrnom nageHuA 600, napaowvmu
HascTpeuy aApyr apyry [ o, = o, = 600) {cm. puc. 1)]. dtn Tpe-

WnHbl pactuvpeHsl npoueccamy pasrpysxkv o 0,3 M v BbinonHeHb!
BMbITbIM CYTrMHUCTLIM 3aNONHUTENEM pDLIXAIONO CMOMEHWR, KavecT-
BEeHHO nNOAOOHLIM 3anonHuTento ononsHesblX OGnokos aHanora 13
(cM. puc. 1), a Takke 3anONHUTENIO NOAOCLUBEHHOV TPELWUHbI, NOA-
cekaiollerd Bnoku nNOpoA CHWU3Y U UMelOLUl YTon napeHuA: of, = 120
{cm. puc. 2) .

4. Bropoii, TpeTuit v ueTBepTLIY ONON3HEONAaCHbIe BNOKKU NO COOT-

HOWEHWIO Y HUX NOBEPXHOCTEN ocnabneHuA cneayer OTHECTU K TpeThen
pacyetHO?# cxeme (cm. n. 5.8).

NMPUNOXEHWE 6

OpuvenTnpoBOYHaR OueHKa YCTONYMBOCTYA M NPOTHO3
Pa3sBUTVR OMOM3HEBbLIX CKJIOHOB C NOMOILLLIO NOCACAOBATENLHOTIO
MHOrothak TOPHOIr o perpeccuoHHoro aHanusa

1. B KavyecTBe npumepa B3ATbI ONOA3HEBLIE — 0OBanNbHbIE CKOHb
aomHbl p. HapbiH Ha ywyactke TokTorynbckoro ruapoysna. Jlonvha
peKu 3Aecb VMMeeT KaHbOHOOOpPa3HY (bopMy, BLICOTY CKNOHOB AO
1500 m npu cpeanelt KpytusHe 650, CknoHbl CNOXeEHbL!I CUNBHO METa-
MOpPMU30oBaHHEIMY HWKHEKAMEHHOYIONbHbIMK U3BecTHAKaMu. B xoae
KpynHOMacLUTabHOro - WHMKEHepHO-FeONOrMYeCcKOro  KapTupoBaHUA
CKNOHOB B fipeAenax yvacTika CTBOpa nfaoTuHbl OBbinn oTKapTUpoOBaHsl

NONYOTYJIEHEeHHble N MONHOCTLIO OTYNIEHEHHbIE OT OCHOBHOIO MaccuBa
WNPOKUMU  TpewnHaMy 6AO0OKY NOPOA, KOTOpbie NoO reonornvyeckKum
COOOpaXEHUAM CUMTanUCh KakK MOTEeHUManbHO HEyCcTOMuYuBbLIE W He-
yeTonumesle cootTBeTcTBeHHO. CymmapHbIv obbrem 3ITUX ONON3He-,
obBanoonacHbiX 6nokos cocrtasnAeT 9,2 mMnH. M3 O6BeMbl eauHo-
BpeMEHHbIX CMeuwleHuit noposl CO CKNOHOB OLleHMBannch B HECKOflb-
Ko COT Tbicry M3, PaltoH uccnegoBaHuii oTHocutcA K 8—10-6annt-
HO 30He C Gonblo# NOBTOPAEMOCTLIO CUMbHLIX 3eMNETPACEHUN.

2. PesynbTatamMuM KapTupoBaHuMA CKROHOB ©Obino ycTaHoOBAEHO,
YTO ONON3HU U o6Banbi GOPMUPYIOTCA NOA BAVWAHMEM MHOTQYUCNeH-
HbIX B3aMMOCBA3aHHbLIX W B3aUMOOOYCnoBNeHHbIX fpusHaxkos, WX
uccneaoBaHve B obwux ypaBHeHUAX CBA3W NPOBOAWUTCA nocne npea-
BapuTenLHOro otéopa W pasfeneHnA NpPU3HaKoB Ha rnasHbie U BTO-
DOCTENeHHbLIe, KOTOpPbLIA OCYUleCTBAAETCA RO, BenuunHam napHbIX
Ko3thdvuueHToB xoppenAuun (Unn KoppenAUNOHHLIM  OTHOLUE-
HUAM) nNpyM 06A3aTEeNbLHOM  CPaBHUTENbHO-TEONOrUYECKOM aManuile
paccmarpusBaemMbix npusHaxos. [lapHaA cBA3bL yCTaHaBAMBaNacb mMex-
Ay 06LmemMaMu onon3Heli-068anoe U BLIABNEHHLIMKU nNpusHakamu (3a-
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KOHOMEPHOCTAMU, UX ONpEAENAILMA) NO METoAuKEe, MOoKa3aHHOW
B8 Tabn. 9. MNonyueHHble 3HaueHUA KoO3thduuMEeHTOB KOppenAunnk npu-
gepeHst B Tabn. 10, 11.

3. B 1abn. 9 obpabatuiBanuCh TONLKO KauyeCcTBEHHO OAHOPOA-
Hble pe3ynbraTht HabnoaeHwic 3a ononsHAMu-oOBanamu. B Kaxaon
OAHOPOAHOV BbLIGOPKE  onpeaenANUCL CReaylowne XapaKTepucTuKn.
4acTocTb W ; HakomneHHan Z, W TeopeTndeckaA <Z. 4acToTa; Ha-

KOMNNEHHLIN U TEOPETUYECKUMA Ha4YanbHbIXW MOMEHT nNepBOro 94,,,-,- W
BTOPOro Y2, 7 NOPAAKA; YCNOBHble HaKoNnneHuA &, W Teopetu-
JecKue Q. BapuaHTbl, cCpeaHue KBaapaTuvecKue OTKNOHEHUA
d, — HaKOMMEHHbIE, :.;’.,_ — TeopeTmyeckKue; CymMmmbl KBaapaToB OT-
KNOHEHUHW S, — HaKONNEHHaR, <+ — TeopeTuyecKan, npoBepka
rMnoTessl O HOpPMaNbHOM pacfipedenceHuyn Kaxaoro us obpaba-
TbIB2EMbIX MOKa3aTeneii  nOCPeACTBOM  KpUTEpWA. cornacuAa A
A.H. Konmoroposa.

Yactocte W — 3T0 oTHOUIEeHUE 4acToTht (KonuuecTsa Habniope-
HuiA) Knacca (MHTepBana w3MepeHMA) onpeaeneHHol rPynnbl Onons-
Hen-00BanoB Z K obuemy ob6bvemMy Bcen Habmoaaemon BbIGOP-
KM U3 COBOKYNHOCTYA BapuWaHT 1 , BbIp@XEHHOE B npoueHTax (wam
AONAX eANHULbI)

w = Z-100%/n .

HakonneHHoii wactotoin £y  anA AaHHON rpynnsl {(wnv TuNos)
ononsHen-06BanoB, a Taike 06pabGaTbhiBaeMbiX NpuUsHaKoB (3aKOHO-
MEPHOCTel) , Ha3bIBaeTCA CymMMa 4aCTOT BCEX KNAaccoB, NOACYUTAH-
HaA, HauuHanA C NepBoro Knacca, BKAOYaAA AaHHbIA,

HavantHbii MOMEHT nepBoro nopAaka v, ecTb cpeAHee 3Have-
Hue BapuaHT (unu cpeaHeaputmMeTnueckoe) U3 BCex 2 BapUaHT
Y, = Z(X:=X)Z Jn = ZX;Z/n =M,
rae M — cpepHee aputhmeTuveckoe 3HaYeHue NpusHaka X, ; £ -

YacTOTa BapnaHThbl.

HavuaneHblit MOMEHT BTODROMO NOPAAKA
2

YCnosHbie BapuaHTbl PaBHbl OTHOLWIEHWIO PasHOCTM MEXAY cepe-
AvHaMn KNnaccos /fiop ¥ CEepeAwHON Knacca, 3aHUMalOWero B cTaTuc-
TUMECKOM PAAY UeHTpanbHoe nonoxenne h, K KnaccoBomy npome-

TKY A
WMYTKY o = hCP - h& /A .
Cpeanee KBappaTWYECKOe OTKNOHEHME PaBHO KOPHIO KBaapPaTHO-

MY Y3 aucrniepcuu
g=42 VZ()“--M)Z/}'Z. :

Kputepuin cornacun A A.H. Konmoroposa onpeaennetcr w3
topmyne)
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Cpenﬂma
pP3CCTORHNA
MEXAY Tpe-
IAHaMMn, M

Taénuua 9

LI:a(:'n:u:'n: BCTpE4aeMoCcT 8 Knaccax o6beMos, Y ,ThiC. M3
0—50 50—100 I 100-150 I 150-200 | 200-250 ' 250-300 300—350 l 350400 ‘ 400—-450 ‘ 450-500
5 4 2 1 3 1 1 —_

1 5 1 1 2 4 4 1 5 4 5 6
65 23 8 4 2 3 3 2 4 4
—-185 —18,5 -175 —16,5 -16,5 -145 -~13,9 -12,5 -11,5 -10,5
2574 —980 —262,5 —198 —124 —725 —148.5 -875 —-1725 —-105
50193 18139 4594 3267 1922 1051,2 20048 10938 1083.,7 11025
b7 285 105 6,0 40 45 10,5 9.0 -~1,9 9,0
-1111,5 527 -184 —89 —62 —~65,2 —-74,3 ~56,2 -1208 —-945
132 63 15 12 8 5 11 7 10 10

-14,80

301, 00

8,90

-7,80

‘ 500-550l 550600 | 600-—-650 l 650—-700 ‘700—-750 | 750-—-8 00850 | 850—900 l 900--1000 E(DD

*—ﬁ—l———

1 — — — — — — —

1 — 2 2 ~ 3 — — — 19

1 — — — —_— —_— S — —

9,5 -8,5 —7,5 —6,5 -55 —4.5 —35 —2,5 —1,5 19,5
285 265 —160 -130 00 135 0,0 —1,0 0,0 234.0
2708 2168 1125 845 0,0 60,8 0,0 0,0 0,0 4563,0
1,6 15 1,0 1,0 0,0 15 0,0 0,0 0,0 6,0
14,2 12,8 -75 —6,5 0,0 6.7 0,0 0,0 0,0 117,0
3 3 2 2 —~ 3 — — - 19
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Tabnuua 10

P S i ol N—

WUuTepBa- Cratuctuvueckme xapakrTepncruki KoppenayuonHoe OTHOWEHNE
fibl NOBT0| —— ———— e o — =068

PAEMOCTY

TpewuH-

cMecTuTe- ZT 2 ZTRT ZT.CZT ZZTQ v Sra

nei

1 24 -1,5 —~36 B40 —466,0 699 0 Pacnpenenenue oGLemoB ONON3-
2 5 =34 170 -11980 509 0 Heit-06Banos NMeeT HopMans-

3 92 0,5 46 230 -7120 3605 050 119 097 —750yge pacnpepenenne. A,= 0,67
4 179 15 1785 2678 -21365 ~3204 7 COOTBETCTBYEeT BEPOATHOCTL

5 - 1616 3618 —4521,5-2267.2 ’ P(A=06N7P( A =0,70)>

>0,7112



Tabnuvuya 11

A —————

gy, S A Sy, S S - e S5 - e ey S 4 T - S—

Mpeactapnaiomme noxkaszarveny | Koathdm- Cpeane- O6nem
X. UMeHTbl KOp- | KBaapatu- BbiGOpKNn 2 ,
¢ penAun 4ECKMEe OT- WwT.
(koppena- KAOHEHUR G
KMOHHLIO 06beMoB
oTHOWEHUA) 7| ABNEHWA
30Hbi paspbiBHbix Hapywenuix 0,68 8,9 295
lll—-1Y noprakos, BCKpPbITLIX
CKnoHamy
Tunel HUW oTpbiBa U cvellednwn 0,56 322,6 56
ofionaHen-o6pancs
Yron mexay npoctupaHuem 0,42 266,7 50

paspsieoB lll—1Y nopaakos
¥ HanpaenenneM CKNOHOB

Yron nageHna nogoLluBeHHbIX 0,79 1,00 250
MoBEePXHOCTEA CMeLeHNA

ANuHa "ROAOWBEHHLIX NO- 0,64 1,80 116
BepXHOCTE# CMELLeHUR

BbhicoTa OUeHNBaEMbIX CKNO- 0,38 2379 600
HOB

KpyTn3sHa oueHnBaeMbiX 0,76 12,6 94

CKNOHOB A0 CMEULEHMA
3 HUX ONON3HeNn-0bBanos

Bnounoctb nopoa, charatowmx 0,76 1,74 100
OUEHNBAeMble CKITOHb!

MoLuHoCcTL 301 pasrpyskv u 0,86 8,3 484
Bb!BETPUBAHUA

I ny6uHa aK30reHHOro n3me- 087 6,2 600

HeHNWUA 3anoNHTEeNneA TuINOBLIX

TPeWWH OTUNEHEHUR NOPOA
BuicoTa ciknowua, rae npouc- 0,84 8,7 350

XOAAT ONON3AHU-0OBaNbL!

A=DVn,

rae I — MakchManbHaA pasHoCTe MEXAY aMnupuyeckumu (Habnio-
AaemMbiM¥) ¥ TeopeTMYECKUMM YacToTamMu: n — obvem BLIGOPKY,
ANA KOTOPOro paccYyUTbLIBAETCA TeOpeTuieckoe pacnpeaeneHue. Ecnm
nonyyeHHoMy 3HaYeHMI0 A COOTBETCTBYET BepPOATHOCTL
P { A ) >0,05, o TeopeTuyecikoe pacnpeaeneHmne CY4TaeTcA ROCTa-
TOYHO BNU3IKUM K IMNIUPpUMECKOMY, @8 PacnpeaeneHne ROBONLHO TOYHO
ONMUCLIBAGTCA HOPMaNbHLIM 3aKOHOM. PacueT 4acTOT TEOPETUYECKOMN
KPMBOW HOPManbHOro pacnpefieneHun NpoOBOAUTCA MO ABYM XapaK-
TeDuctTukaMmM n 5 . DyHKUUA HOPMANLHOro pacnpeaeneHuA CTpouT-
cA no ciopmyne

A 2
£(X)=[e-(X-M) [26]/6V27.
KoppenauvoHKoe oTHOWeHVe onpeaeniAeTCA U3 BbIPXKEHUA

n _ ~ /n__'z_n'_-_z'
P = 2 (X; MNY.~F) = (x;-M)" Z (Y-9)".

XY



4. MpeacraBnawwmMe nokasatenu (npusHaku), napHole Ko3thdu-
UMEHTb! KoppenAuuu (KoppenAuuoHHbIe OTHOWEHURA), y KOTOPLIX
meHbwe 0,3 ucknovanuch U3 ARanbHenkllero ux uccieaosaHna B 06-
WYX MHOTOMhaKTOPHbIX YPaBHEHWAX CBA3W NPU perpeccUoHHOM aHa-
nuse. K rnaBHbiM npusHakam OTHeceHbl Te NOKasarenu, KoTopble
UMEIOT NapHble KOPPEeNALUOHHLIE OTHOLWUEHWA, paBHbIMKA unu Gonee
0,5, 2 K pononHutenshuim cootsercTeenHo 0,3-05. Mpu stom Bo3-
MOMXHb! CUTYyauMu, Korga AR HEKOTOPbIX MHbLIX TUMNOB ONON3Hew-
006BanoB, OTKapTUPOBaHHbLIX B WUHLIX pPernoHaNbHO-FeoNOrNYeCKNX
N 30HANLHO-KNUMATUYECKUX YCNOBUAX, AONONAHUTENbHbIE NPU3HaKK
MOryT ObiTb rnasHbIMK, a FnasHble — AONONHUTeNbHbIMU. Kpome To-
ro, PeKOMEHAYETCA YUTbiBaTh, UTO HE 8CE NPU3HAKKY Ha CTaavuu Opuen-
TUPOBOYHLIX NPOrHO308 MOryT ObITh 3amMepAHbl € OAVHAKOBOW TOY-
HOCTLIO VAN e HeKOTOpaR 4YacTbh W3 HUX BbipaXKeHa TONbKO KavecT-
BeHHO. OTtHeceHwe nocCneAHUX K FRABHLIM UNW  AONOAHUTENLHLIM
NPOU3BOAUTCA, ONUPaACh Ha ONbIT  UHXXEHEPHO-TeoNOruYeCKnX Wc-
CneaosaHnin 8 APYruX panoHax vy Ha wacToCTb BCTPEYaemocTu onpe-
AGNEeHHOro TUNa ONON3HA-06Bana B npeaenax TaKoW KavecTBeHHO
BbipaX<aemMon 3aKOHOMEPHOCTW,

5. PaspneneHve npeacTasnAloWNX NoOKasaTenel, BLIABAEHHBIX B XO-
Ae KapTupoBaHvA 32KOHOMEpPHOCTEeX Pa3BUTUA N aKTUBM3auUW ONON3-
Heii-06Bano8 Ha cknowax p. Hapein (Kuprusckan CCP), na rnasHbie
M BTOPOCTENneHHbIe nokasaHo s Taén. 1. OueHuBan YCTORYUBOCTD

onon3He-, otBanoonacHbiXx GNOKOB nNOpoa C MCNONb3OBaHWEM CpaB-
HUTENLHO-TeoNOrMYecKoro aHanusa, cobnoaannch YCNoBuA:
conoctasneHve COCTOAHUA NPOrHO3NpyeMbiX CKNOHOB C HEN3BECT-
HO# YCTOWYMBOCTLIO U OTOOPAHHLIX AaHANOro8 C W3BECTHOW YCTOW-
YUMBOCTbIO MO HaBoPy rNasHLIX W AOMNONHUTENBLHLIX NPU3HAKOB NPOr-
Ho3a (cm. Tabn. 12) BLINOAHANOCL NPW YCNOBUWM, YTO ONON3HK-06-
Banbl chopmMupoBaHbl B OAHOM METpOrpathuueckom kKomnsnekce no-

A,

Poua CKMOHax uAM MUX YacTAX OAHOIr0 BO3pacrTa; B 0OAUMHAKOBbLIX
CTPYKTYPHbIX YCROBUAX, 0OycnoBnusalowiux TuNbl rpaBUTAUUOHHbIX
ABASHUA, TUNL! HULUL OTPLIBA Y NOBEPXHOCTER Ocnatnerua:

Apyfrue Npu3HaKu, Kai,Hanpumep, cTeneHb 3K30reHHOro nameHeHun
nOpoA W TpewwuH, OTYAGHAIOWNX OMNoN3He-, obsanoonacHbie Bnokw
OT OCHOBHOro Maccusa, 06BOAHEHHOCTb MOPOA AaHHLIX GnoKos W
3anoNHUTENEN TPeLuwVH OTYNEHEHMA M CMeWleHUR, UX CBONCTBa W T.M.,
MOFyT ObITb pasnuuHbIMKU U MO HUM NPOBOAATCA COMOCTaBNEHUR «
AaeTCA NPOrHo3 Onon3He-, 0besanoonacHoCTy.

6. AnA ynpouweHWR cONOCTaBNeHMA NPOrHO3UPYEMOro CKKNOHa
C ero aHanoramu sce npu3Haku nporHo3a (cm. Tabn. 12) 6binn pas-
Aenexbl Ha ABe rpynnbi, xapaKTepuayiowue cpeay ¢GopMuUpoBaHnA
CKNOHOB (NpusHaku cpeawbl) v COCTOAHUE CKNOHOB Ha MOMEHT UX CO-
nocrasneHuA (Npu3aHaKky HaYanbHbLIX YCHOBUIA) .

7. K npusdakam cpeab! OTHECEHbI CReAYIOWMEe: MOLLHOCTb C/IOCE
cnabbiX MPocnoeB; TUNbI NOPOR U UX CTPYKTYPHO-TEKCTYPHbIE 0COBEH-
HOCTW, yron mexay NpocTupaHnem pasnomMoB, pa3pbIBOB W Harnpas-
NeHem CKNoHa; NOBTOPREMOCTb TPELWMH-CMECTUTENe! B pa3phiBe
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Mepeuansb
3aKOHOMER-
HOCYTe

Mpupoanbie
ITluTonoro-re-
HeTUYOCKMNE
KOMMNBKCh!
nopoa My

KpynHoie Tek- Yron mexay Ha-

TOHUYECKNO
HEPYWICHUA

Ky

NpocTpaHcT-
BEeHHOEe COoOoT-
HOLWEeHWe
HapyLweHni

CO CKNOHOM
Mn

Hoseliwue n
COBpeMeHHbIe
TeKTOHNnMeC-
Kue asuice-
HAR |'|-|-|.|

O6wan uH-
TEHCUBHOCTb

Tabnuua 12

JaKOHOMEPHOCTH, Bbipaxasmaie Ha | OBoana- | Ponb AnA
CTaaAxN OPNEHTUPOBOYHLIX NPOIFHO- | YeHue NPOrHO3n
308
KONUYecTBEHHO | KaYeCTBBHHO
MowmnocTs cnoes  Tunbl NOPOA;} MNeny I'nasHbIe
cnatbix NPOCNOSB CTPYKTYPHLIO My,
MNen M TOKCTYPHbLIE
MouinocTe cMe-  0cOBEHHOCTH Mg YyeT npu reo-
waemeix 6nokos T NOrM4ecKOMm
M aHann3se
Pacronoxexue Mo naBHbIR
nNPapneHneM CKno- HapyuweHni B Myn InaBHbIN
Ha 1 npocTupa- npeaenax cTpyK-
HUEM HEpYLWeHU TYpHOro Gnoka
Ny o MNer
MoaropaemocrTb  Pacrnionoxenue ey Yver npw
TPeWUH-CMECTUTE- ONON3HEeNA No Mgt reonoruvec-
nei 8 30He BAWA-  OTHOLLGHWIO K KOM aHanuae
HWUA HEPYLUEHUA HapyLeHnAM
™ Mor
Yron nagewun Tvnbl HULW g [ nasHbIA
TPEWVH CMeWe-  OTpbLiBa A Mmasupin
HUA (noaceKalw- u CMEeLLEeHVR
Wwiitx 6510 K1 No- 6noKOB nopoa
DDII CHlﬁaV) nﬁ nHo
OvHowenne nno-  Tunwl nosepx- [y g Yuyet npu
L8AN NOBEPXHOC- HOCTH OTYNE- Nno reonoruyec-
TV CMeWeHnA K HEHWUA ¥ CMele- KOM aHanuse
nosepxHocTn,07- HuA Mg
unexalowen 6noxn
nopoAa OT MaccuBa,
e L L
Amnnuryaa noa- Pacnonoxwernue [yg Bropocrenen-
HATUA Mg yvyacTka nabicKa- HbIYA
Kpywnana u Bbico- Huit B npepenax [y g FnaBHbIA
Ta cknonoB My, p  cknap4aTbIX ¥ Mem "naBHbIA
Maruuryaa semMie- pa3pbLIBHbIX Yuer npw reo-
TpACeHWA Moy, CTPYKTYD, cen- ROrnvYecKom
CMOaKTUBHbIX ananu3se
B HOSENLLWA
aTan TeKToHN-
YECKOW XMUIHN
paiioHa Ny
Kozddunurentsl — I'I-,-p BropocreneH-
TpelwnHHON Nyc- HbitA
crotHocTy My Mgn rmasHLIA

TpeuMHOoBa-
TOCTY NOPOA

BnoyHocTts NOpoa

¥l S e+l - S S—




lpoGonienue 1aln. 12

(lepeuent 3aKOHOMEPHOCTY, BhipaXKaeMbie Ha
3aKOHOMED- |cTagun OpUEeHTUPOBOUHBIX NPOrHO- nporHoas
HOCTEH 308

KONWYECTBEHHO I K84EeCTBEHHO
MNeonoruyec- MowmMoCTs 30H MpuypoveHHocTs Mgy, FnaBueIi
KE8R UCTOPUR pPa3rpPy3Ku v ONoN3nei K My, FnasneIii
thopMupopa- # BbiBeTpuBaHmMA  onpeaeneHHbM  [eg Y4er npu reo-
HUA CKNOHE nopoA (14, reomMopgono- NOrUYeCKOM
" ero 8o3- T nyGuua avauu- FAYSCICM MO~ aHanu3e
pacy TeNbHOrO “3Mme- MeHTaM CKNONOB

HEeMUA 3anon- LI

HWTENR B TpeWK-

Hax o TYNEHeHUR

Mas
NHxkeHepHo- BenuuwnHa cpeaHe- Ne. I nasHbIA

reonoruvyec- o CONpPOTUBNEHUA
Kue CBOMCT- CABUrY NO nosepx-

8a NOPOA HOCTI CMEWENUA
MNsn
MpounocTs NOpOR -— Np BropocTe-
Fla pazfaenuBaHue NEeHHLIA
Oghemuhli'& gec I'I3 Ny Bmpm_:_'re-
NEeHH bIN
AunHamuueckni Mq BropocTe-
MOAYNb yNpyroc- NEHHLIA
LR
"naporeo- Fwapocratuuec-  — MNee Bropocre-
noruseckue  Koe MNc u ruapo- Nea NEHHLIA
yCnoBsun AVHaMMUyecKkoe
Ngp A8BREHURA
BOAbL! B Tpeun-
Hax oTYNEHEeHUA
Pacnpeaene- CpeaHnee HOpmanb- — n p. I naBHbIi
HUue u BeNMU-  HOE RanpAXeHune
YUHbI HENPA- H3 NOBEPXHOCTY
eHNA B Mmac- cmeweHunn, odyc-
cmse nosneHHoe Becom
ONON3HeBoro
6noica NopoA
Ng
BuicoTa oue- — — Mho InaBHbIA
HUBaSMOW
vacTy CKno-
Ha nhg
Mopdono- - Tunbl noBepx- HM¢ Yyer npu
FURA NO- HOCTEN CMELeHUR reonornvec-
BEepXHOCTY no unx mopdono- KOM aHanuie
CMeLwWeHnA rav
nMcb

I S 4y -y SN S - Sy - S-S
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l1poGonxerue raGn. 12

avonone: (cransopmevmaponsans o | v | rome e
HOCTEM o NPOrHo3a
L KONN4ecTBEeHHO | kavecTBeHHO
Tunet u coc- — Tunei 3anonHn-  Magn Yver npu reo-
TORH.AE 33~ Teneit TpewmvH, NOruYecKom
NOAHWTCNA OTHNGHAILLINX axannae
MNagn 6nokw nopoa
OT QCHOBHOrO
—_——e . _MOCCWBE
30HanbHo- - Knumaruueckmne [Mien Bropocrenen-
KnumarTn- 30HbI HbIA
yeciKne yc-
nosus Myen o . e
TpOno-
reHHbIO
Noppeaka BoicoTta noape- Mua I nasHbIkA
CKAOHOB B 38MHOr0 CKNO-
HVKHENH Ha Mg
vacTH KpyTuana n fa CnaBHbLINA
NOAPE38HHOTO
cknoHa M1 | ga
Mnowaas Nea [ naBHbIA
cpesku Mg,
MowHocTb - Mg Cnasuetid
Cpe3aHHbIX
, nopona MNyyg
Uckycer- BnaxHocTb o n,, T NaBsHbiiA
BEHHOO NOpOA 30H OC-
oBGsoaHe- naéneHun
HMe NOpoA {oTuneneHuvR)
304 ocnabne- (1,
HvA 3acyer  'vapocratu- MNeea BropocTe-
yTeuek 3 yecKoe pas- NeHHbIN
BOAONPO- nenue BOALI B
BOAHOM TpeusHax
ceTy OTYNEHEHUR
Neea .
N'mapoauHa- MNraa I naBHbINA
MUMECKOe
AgBrieHue
Nrpa
Avnamuuec- Ckopocty n, Bropo-
Kue Bo3aeh- ynpyrux CTENEeHHbIN
CTBUR OT sonu M,
BapsIBOB PaccrorHue — n, Bropocre-
u paboralo-  OT UCTOY- NeHH I
X Mexa- HNKa BO3-
HUIMOB 6yxaenun I,
O6paThpiis n, s I nasHbIiA
"eoicMm' 38 "M
cueT ruapo-
ANHaMU4eCKo-
ro yaapa no.'m
Dxoyrny- FnyBuna N a nasubiil
Gurentunte  Bpesku Mg
paboThbl B Yron Bpes- n Ao I naBHbIA
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[Ipodomwcerue rabn. 12
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MNepeveHsb 3aKOHOMEpPHOCTY, Bbipaxaemble H8 | OBoana- | Ponb gnn
3aKoHOMEpP- | CTAAVN OPUEHTUPOBOUHLIX MPOrHO- | YaHue NPOrHo3s
HOCTel 308

KONWUECTEBEHHO | KavecTaenHo

S S S S— gl S— . e S—— L ey S SR el el el S L Sl s ey-i—

OCHOBAHUU kit Mg
CKNOHa fnowaas ng 5 MnasHbIN
speaku [ sn

(pasnome) ; pacnono)keHne ONON3HA-06Bana NO OTHOLWIEHUIO K pPa3-
PLIBHLIM HApPYLWIEHVWAM, TWNb! KWW OTPLIBA M BO3MOXKHOT0 CMeLlleHun;
TUNbI NOBEPXHOCTEM OTUNEHEHUA U CMELWeHMUA; Yron naaeHA NOAROL-
BEHHOW MNOBEPXHOCTY CMEWEeHWA: OTHOLWeHMe nAcwWwaan NOAOWBEeH-
HON NOBEPXHOCTU OTUNEHEHUA K TbINOBOW, PpacnosoXKeHue ONOM3HA-
obBsana 8 npepefiax CTPyKTYPHOro 6n10Ka v Marfuryaa semuetprce-
HMA; MOLWIHOCTL NPUCKKNOHOBOW 30HLI Pa3rpy3Kn W BbIBETPUBAHWR
NOPOA, K IKOTOPOK NpUYpPOUEeH Onon3eHbL-068an.

8. K npusHakam HavwanbHbIX YCNOBWW OTHECEHbl: KPyTU3Ha CKNO-
HOB, rage (OpMUPYIOTCR ONON3HYU, 006Banbl; GNIOYHOCTL Nopoa B npe-
Aenax ononsHeBbiX — oDOBanbHbIX 6nokos; rnybuHa 3HAYUTENLHOrO
U3MEHEHUA 3aNOMHUTENA B TbINOBbLIX TpeWyHaX oTuyneHeHud; cpea-
HAAR BeNWYMHA HOPMAaNLHOrO HAMPAMEHWA B 30HE CMEWeHUR u Co-
NpOTUBNEHUA CABUTY NO noBepPXHOCTU CMeLleHUA, onpedeneHHan Me-
ToAoM “‘00partHbix pacueTos’’ normetoauke npun. b; BbLICOTa oLeHU-
BaeMOW YacTu CIKNIOHA; TUN ¥ COCTORHWE 3anNONHUTEN#.

O. [anoHehwan npoueaypa NpPorHo3a CBOAVMNACh K CReayiowiemy.
Cpeau 600 mnayueHHbIX HMW OTpbIBE — CMeuleHUA ONoN3Hen-06Banos,
3akoavpoBadHbix Ha TIKIl, otbupanucs Taxkue, y KOTOpbIX NpU3Ha-
KU cpeftbl Ux thopmuposanvA (cm. n, 7) NOAOBHLI ¢ aHaNOrvYHbLIMMN
npusHakamu B Onon3He-, oBBanoonacHoM nNpPOrHo3Mpyemom 6noke
nopoa. lpu orbope nepdokapT no Bcem KpUTEpuAM CPEAbl OTMexa-
nMcb A[B8a CRyvan.

10. B nepsom cnyuae oTOOpaHHLIX aHAnNOroB HEAOCTATOYHO ANA
CTaTUCTUUYECKOW -00pPaboOTKYU B 0OWKUX NMHEWHbIX YpaBHeHVAX CBA3n, B
3TOM cnyvae y oDbeKTa NpoOrHO3a ¥ ero aHanora ConocTaBNANUCHL
npusHaku HayanbHbIX YycnoBuin, BHavyane cpaBHMBanuCb 3HaYCHWUA
npusHaKa rinyo6uHbl 3Ha4YUTENILHOrO 3K30reéHHOr0 W3MEHeHWA 3anosn-
HATENA B TbINOBbLIX W MOAOWBEHHbLIX TpewuHax oTuneHeHUA [laqg
(em. 1abn. 12). [MMockonbKy y HecMeweHHOro 6noka nopos 3To
n3MeHeHve TPYAHO nNpocneanTb 6e3 nNPoxXoAKWU TrOpHLIX Bbipabo-
TOK, TO COMOCTaBnAjsiaCb WUPUHA PaCKDbLITUA OTMEYEHHBIX TpPewuH
W raybuHa 3mAlowen 4acTw, a Takdke TUN W COCTOAHWEe 3anonHuTte-
NA B NPUNOBEPXHOCTHOM 4acTu CKNoHa. Ecnuy NPOrHo3Horo  ckKno-
Ha Ha3BaHHbIA Npu3Hak (MNU 3ameHALIMe ero noKasaTenu) paBHbI
unu bonble, YeM y CKJIIOHOB-aHaNOroB, @ TaK)XXe OAUHAKOBbL) TUN
W COCTOAHME 3anofnHuUTenev, TO B MNOCREAVIOWEM DPeKOMEHAYETCA
nocTynaTte, OCHOBLIBAARCL Ha TwuNe nosepxHocTu cmeineHun. Mpu Tek-
TOHUYECKOM KOHTAKTHOM TUNEe HapRAY C PaBEHCTBOM YWUCNEHHbLIX 3Ha-
YeHWA BbLICOTHI OnonsHeBoro — o6BanbHoro onoxa My, W cpeanero
HOPManNLHOro HanNPAXXeHWA B 30HaX CMelleHWA, HeobXxoanMMO coBnMa-
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AeHWE KPYTU3HbI CKOHOB; MpPU TEKTOHUYECKOM C 30HOW ApOoGneHuA
TUNE NOBEPXHOCTU — Yron nNafeHuA CKNOHOB MOXET He COBNagaThb
no  abconoTHLIM BenvuMHam; Tak kak 6noudoctb nopoa llgp
{cM. Tabn. 12) wWa ycroiuuBocTe ononsvA-o6Bana He BAWAET, TO OHa
yYuTbiBanacL TOMLKO MPU OUEHKEe 00bemMOB BO3MOXKHbLIX BbiBanos
rnei6 nopoa co cknoHoB, [p# paBeHCTBe nNepeYuCneHHbIX NPU3Ha-
KOB y aHanora u obbeKTa NpPorHo3a, oueHUBaeMbI CKAOH CYUTaNCA
BECbMa HeYCTONYUBLIM,

11. Ha cknoxax gonuHel p. HapbiH 1 ee NPUTOKOB, CAOMEHHbIX
NPOYHBIMU TPEUIMHOBATLIMKU WU3BECTHAKAMW, K BECbMa HEyCTONUYNBLIM
OTHECeHbl OTuNeHeHHble (WUPOKUMK IVARIOWWAMU UNU C  PbIXNbIV
3aNONHUTENeM TpewvHamMu 6GOpTOBOro oTnopa W pasrpysku) oT
OCHOBHOro maccupa Onokv nopoj; Kak npasuno, OMU pacnonaraioT-
CR Ha cKnoHax KpytusHon 6onee 509, Mpwu HecoBnageHWn Kaxkoro-
nMbo 13 Ha3BaHMbIX B N. 8 NpU3HaKOB HayanbHbIX YCNOBWIA PeKOMEH-
AYIOTCA TPX CTENEHU OUEHKK YCTONYMBOCTY FOPHbIX CKAOHOB:

HeycTOluMBbLIC ONON3HE-, obsBanoonacHbie 6noku nopoa. K Hum
OTHOCATCA MOMIHOCTHIO OTYNeHeHHbIe (WMpOKUMKM TpeuluHamu 6op-
TOBOr0 OTNOPa C PpbLIXALIM 3anonHuTenem) 6N0OKW nopoa, pacnoso-
XeHHbIe Ha CKNoHax ¢ KpyTusHon 500 n menee. Npuvuem, y ononswe-,
06BanoonacHuIX ONOKOB € TEKTOHWMECKUM KOHTAaKTHbIM WK NUTO-
reHeTUYeCKYM KOHTaKTHLIM TUnamMu NOBEPXHOCTEN CMeEWeHUA AONYC-
TYMO HEKOTOpOE HecoBMNaaeH e npuaHaxkoe (yron nageHmMa CKJIOHOB —
MOXKET ObITb MeHbWwe, yeMm y aHanoraHa 100 y 6onee; BLICOTLI OUEHU-
BaeMbIX 4acTeid CKNOHOB; Y OmMos3He-, 06BanoonacHbIX 6NMOKOB C TeK-
TOHUMECKVMM C 30HOW ApoBneHuA TUNOM NOBEPXHOCTU CMELUeHWA
MOryT ObiTb MeHblWe NO BenuyuHe WAY NPU3IHaAK rMyo6uHbI 3K30reH-
HOr0 W3MEHEHUR 3anoNHUTENA B TbLINOBLIX TPEWWHaX OTYNEeHeHUA
WIM BenuYMHa HOPMAaNbHOrO HanpPFAXEeHWR Ha NOBEPXHOCTU CMELLe-
HUA);

NoTeHUMaNbH0 HEyCTOMYMBLIE — 3TO NONYOTYNEHEHHbIe TEKTOHU-
yecKMMU ¥ TpewwvHamu 6Goptosoro otnopa (pexe pasrpy3ku) 6rno-
KU MOPOA, PacnNonoXeHHbie Ha cknoHax KpytusHon 30-600. K 3To-
MY TUNY YCTOWYMBOCTU OTHOCATCA ONON3He-,. o6BanoonacHbie O6no-
KW, Y KOTOpbIX 3HauUTeNLHO MeHblle, YeM y aHanora, 3HayeHuA Npus-
HaKOB INybuHbl 3K30reHHOro uaMeHeHviA 3anoNHUTENA B Tpewwn-
HaX OTuYNeHEHWA, cCcpeaHero HOPMAanNbHOrO HanpAXXeHWA Ha noBepx-
HOCTAX CMEeLLcHUA;

OTHOCUTENLHO CcTabunbHble onon3Hesbie — 06BanbHLie 6/IOKY NOPOA,
K HuM oOTHeceHb! NOAYOTYNEHEHHbLIE TEeKTOHWYECKUMU TpelnHamu
6NOKK nopoA, a TaK3e COBPEMEHHbIE YacTh CKNOHOB cO €nabo BbiBeT-
pentiMu 1 TPEWMHOBaTLIMKU nopoaamu, Y obbeKTa NporHosa npus-
HaK¥#t HavyaNbHbIX YCNOBUA 3HAYUTENBHO OTNUYAKTCR NO CBOEMY 3Ha-
YEeHUI0 OT NPU3HaAKOB ero aHanofoB Ha BeNWYMHbLI, NOBLILBAOWWME YCTON-
YNBOCTb CKNOHOB.

12. B ropHockKnapayaTblX OOGNAcTAX € aKTUBHOW HEOTEKTOHUKOMW,
JHEPruyHOM 3p0o3vell U BLICOKON aAKTUBHOCTLIO 3eMNEeTPACEHUWA He

PeKOMEHAYETCA BbIAENATbL NONHOCTLIO YCTOWYMBLIE CKAOHbLI. B Heko-
TOpPLIX Chny4aAX cpeau BeCbMa HeyCTOMMMBLIX ONON3He-, obBanoonac-
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HbIX CKNOHOB LernecoobpasHo 060coONATL ABe KaTeropun CKNOHOB,
Yy KOTOPbIX HenabexxHbl 06Banbl, ONON3HKN U HEODBXOAUMDbI Camble CpOY-
Hbie MEpLl MO yAaneHuio CO CKNOHA onacHbix 6NOKOB NOPOA UNK nepe-
HOC WMHXXEHEPHbIX COOPYXXEHMA W3 30HbI BAWAHUA BEPOATHOCTHOIO
CXO4a ONON3HeBbIX — O06BanLHLIX Mace; ObLICTPO OCYLIECTBNEHHLIE
yKpenurensHble  MepoNpUMATMA MOCYT 0Ka3aTbCA  3((eKTUBHbLIMUY,
HO TpebyloTcA HabnwaeHUA 38 UX COCTOAHUEM.

13. Bo BTOopomM cnyvyae {cm. n. 9) oTo6paHHbIX aHANMOroB KOCTATOY-
HO ANA WNX CTaTUCTMYECKO 0OpaboTku B oBWMX NVHEWHLIX YpaBHe-
HUAX. Takoe uUccnefoBaHWME ANIA YCAOBUIM paccMmatprvBaemMoro npume-
pa BbINONHANOCh TONLKO AfIA CKNOHOB, Y KOTOPbLIX He COBNaganu
no BenwuunHam oauH (unu Gonee) rnaBHLIX NPU3HAKOB NPOrHO3a.
B obuive ypasHeHUA CBR3WU BKAOYANUCL TONLKO CKNOHbLI-aHanNoru ¢
noAoGHbIMN Ka4ecTBEeHHO Bbipa)kaeMbiMU  NpU3HaKamm cpeaol
{cm. n. 7).

14. lpu peweHnn oBWUX NUHERHLIX YpaBHEHWW oONpPeAenANUCH
KoathchmumenThl perpeccun, cpeaHue apupmuTUyecKue 3HavYeHUA nNpor-
HO3HOW (QYHKUWM, CpefHeKBaApaTUYecKne OTKMOHEHWRA NPOrHO3HON
yHkumn oT uccneayemoi kpuson perpeccun, Ko3dduuveHTs! MHO-
MECTBEHHOW  KoppenAuun, 4acTHble KO3thhuuneHTbl KOppenAlwnu
N vacTHble Ko3athduunedTbl aAeTepmuHauun. [lnAa uccnegosaHns we-
nonsL3oBanace craHaaptHag  nporpamma B.[1. rnarosa no onpege-
fNleHuio  cTaTucTuueckux xapaxkrtepuctuk "‘Mokoc’’. YactHbie Koadihu-
UMEeHTbI petepmuHaumvr D noouepegHo U3MEPAIOT JONI0 B 0b6ULen
Bapuwauuy 3asucumoit nepemesron ¥ (nporvosHoi dyHkumu) nepe-
MeHHbIX X, (npusHaxkos npornosa) . OHu onpeaenaioTeca no dopmy-

fie
D=Feryx; -

15. [lna BbIABNEeHMA KONWYECTBEHHbLIX CBA3E MeXAYy rnaBHbLIMU
npuaHakamu nporHo3a (cm. Tabn., 13) u anA onpeaeneHuA yAeENbHO-
fO BeCa KAMAOro 13 NPU3IHakos 8 OOWem OanaHce X B3aMOpenCT-
BUAR Ha YCTOMYMBOCTb CKNOHOB, pelleHbl ABe 3afauv ¢ ABYMA BapnaH-
TaMun Kaxaan.

16. B nepsom sapvianTe nNepBon 3a4aum B WACHO NepemMeHHbIX - X¢
BOWNKY NPU3HaKN: yron nageHna MOAOLUBEHHBLIX TPeLWWH CMeuleHunA
X4 BbICOTA CKMIOHA, N3MEPAEMaR OT ype3a pexKy U A0 BbIXOAa B CKIIOH
TPewuH cmewiesA X, , MOWHOCTL CMelllaeMbix Bnokos nopoa  X3;
ANviHa NOAOWBEHHOW TPEWMHbE X, ; BbICOTa OUeHMBaeMO 4acTu CKNo-

Ha X, Yyron nageHuA CKNoHa A0 CMELUEeHUA Nopoj €O CKIIOHOB Xg ;
o6beM CMecTUBUUXCA Nopoa X, rnybBuHa 3HAYNTENLHOrO 3K30reHHO-
roO U3MEHEHUA 3anoNHUTEeNA B ThINOBbLIX TpeWHax OTuneHeHuUA Xg ;
yron MexAy HanpasneHueM CKIOHa U NPOCTUPaHMEM NOAOLWBEeHHOM
TpewmHbl uameHAncA ot 0 po 300 X, . Yucno HaBniogenuin kakaoi n3
X: pasHAnocb 141, lMocne peweHUA CUCTEMb! NUHEAHLIX YPaBHEH Wi
NONY4YE€HO NPOrHO3HOe YypaBHeHue perpeccuu (nepemMeHHbie B HeMm
HanucaHeb) N0 Mepe ybhiBaHUA abcontoTHOro 3HavyeHUA KoatbuureHTOB
perpeccun) 4 = 670Xg — 487X3 — 461X, + 430X, + 180X, + 89X~

—67Xq +1,3X; +0,039 X, — 3165.
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Koathduument mHoectBeHHol KoppenAumn R = 0,74 npu cpeane-
KBaapaTuyecKkow ownodke 8 ero onpeaeneduu £0,08. Cneayer otmeTnTs,
4TO 3HAK NNIOC UM MUHYC Nepea KoathtuuueHTamu perpeccun B, He
HeceT (hM3vyeckor Harpysku kKostbuynesHra ycrouusocTu, YTo onpe-
AGNEHO CYLLHOCTLIO UCNONL3YEMOro ANA UCCNeAOBaHUA ypaBHEHUN me-
TOAQ HanMeHbLLUUX KBaapaToB,

17. Bo BTOpOoM BapuaHTe NepBOA 3afaun MNEPemMeHHbIC MPU3NaKN
Xg W Xy RBNRIOTCA NocTOAHHbLIMKM (cMm. n.16), a BMecTO HUX B ypaB-
Hene cBA3N ObiNy BBEAEHL! 3HAYEHUA FUApPOCTaTUNECKOro Xg W rMApoO-
AVHEMUYECKOTO  Xg  AaBNEHUi BOALI B ThINOBLIX TPEWVHAX OTYNeE-
HeHuR. Yucno HabniogeHuii Kaxaoh 13 nepemMeHHon X, paBHo 141,
Mocne pelwseHnA cucTem NUHEAHLIX ypaBHeHW A NONY4YeHO CReAayioulee
ypaBHeHue perpeccun )

Y=0599Xgs —B579 X3 — 376X, +188,1Xs —1349X,—1216X, +
+0,53Xx, +2,98%, +0,0275X, — 3781.
KoathdmumeHT mHOXecTBeHHON Koppenauwn p = 0,76,

Buabt 4acTHLIX YpasHeHWin CBA3N, 3HaYeHUA 4acTHbIX Ko3tthuumeH-
TOB KOppenauuwy r v petepMuHauMn L AnR pacCMOTPEHHbLIX
BapuaHTOB 3aAauv npuBeacHb! B Tabn 13 B rabnuue apadbl abcontoT-
Hble 3HaYeHVA KO3PPUUNEHTOB AeTepMWHAUUKM U UX OTHOCUTENLHbLIe
3HaueHuA B %, 4TO obneryaeT onpepeneHne BeNUUUH yAenbHbiX BeCOB
nepeMeHHbIX X, . TaK, HanpuMmep, ponb rAyOuHbI 3HAYMUTENLHOrO
S3K30MeHHOro UW3MEeHeHUA 3anoNIHNTenA NO TbHINOBLIM TpewuHam oT-
YNeHeHVWA Xg B obuwem COBOKYNHOM B3aMMOAGACTBUW AEBATW NO-
Kasateneit coctaBnret 33,2% (cm. Tabn, 13). 310 03Ha4aeT, YTO ecnw
NOA AEUCTBUEM MNPOULECCOB Pasrpysku, BbiBeTPUBAHWUA, BbillienavnBa-
HUA 32NOMfHUTENL ThLINOBOW TpeliUHbl OTYUNEeHeHWA ¢ CuemMeHTUPOBaH-
HOIrO NpeBpaTUTCA B pbiXNbli¥ Ha2 raybuHy 1 nN.M, TO yCTOMYMBOCTDL
00BanbHO-ONON3HEBOro 6nokKa ymeHbWUTCA B cpeadem Ha 1,21%
(npUMeHUTeNLHO K paccmaTpyBaeMbiM YCNOBUAM) .

18. CornacHo peaynbTaTtam uccnegosaHuit (cm, n. 16) nuHeRHbIX
YpasHeHWA No nNepBOMY BapUaHTY MepPBOK 3ajauv, ANA  ONOMN3Heu-
06Banos, oOpMUPYIOWUXCA B MPUCKIOHOBLIX 30HAaX BeCbMa MHTEH-
CUBHO Pa3rpyXeHHbIX ¥ BbIBETPENbIX NOPOA WM MMEIoWNX TeiKToOHWYec-
KWW KOMTAKTHbHA TUN NOBEPXHOCTel ocnabneHun, Haubonbwiee 3Ha-
YeHUe ANA YCTOAYMBOCTU cCMmellaemMbix ONOKOB nopoa ViMeT ray-
BuHa 3K30MreHHOro WU3MEHEeHUA ¥ MOLWHOCTbh CMELLlaeMbiX BNOKOB Mo-
poa. Ponb yrna nafeHnA NOAOLUBEHHON TpeWMHbl N KPYTU3HbI CKNTOHOB
A0 OOpYLWEeHNAR U3 HUX MNOpPoaA NPUMEPHO oavHakopa. Manam pornb
obvema ononsHen-o6sanoB OOBLACHAETCA TeM, UTO ero posib B ucchne-
AyeMOM BbIPaXaeTCA 4Yepe3 MOLLHOCTL CcMmellaemeix 6noxoB nopoa,
ANMHY NOAOLWIBEHHOW TPeWwWHbl CMewleHuA U ee yron napgeHun. Beneg-
cTBMe Manoi ponn 8 yCTOMYMBOCTU oOnon3Hen-o06BanoB Takux npus-
HaKOB, KaK Yrofl MeXxAy HanpasneHvem CKNOHa W NPOCTUPaHWEM no-
AOWBEHHOW TPELiMHbLI, BbICOTb! CKNOHA, W3MeEpAeMOW OT ype3a pe-
KA A0 BbLIXOA2 B CKNOH MOAOLWBEHHOW TpelnHbl, 06bema OMON3HA-
obBana, ux MOXHO WCKNIOYUTL M3 o0bBLWero ypaBHEHWA perpeccuu.

Toraa B OKOHYaTeNsHOM Buje
Y =670 Xg — 487 X5 — 486X, 4430X,; —67 X4 + 89X, —~ 3165.
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Ta6anua 13

lNepban 3anaua Bropan zaaa4a
Buanl cBR3N Koshdhuymentos Buasl CBRINM ' Koathdhuumentol
Koppe- AETepMuHaLni Koppe- ‘ AerepMmHaunn
naunn nauv
Y= 1001X, ~29,89 X7 + 040 (150,4/194 4} 4/=16,49-106,— 21,89* 105;&+ 0,46 (769,8/766,1)x
+0,23X3-82,1 — napaﬁonmec- {16,0/16,2) +16,6* 104Xq - 30.9" x(53,6/52,6)
Kan TPeThE cTenenn +40,89X7 —021X] — napa
Gonmecxan NATOR crencun
Y =1,09- 104 90,2X,+0,37Xz — 0,38  (0,4/1,3)% Y =6,7624-10% — 174,1 X2+ 0,29 (7,134/7,2)1 x
— 0,00028X;— napa&onn- x{0,03/0,04) + o,27x2 0,1497- 10—3;:3 x£0,31/0,005)
YECKER TPETLEN CTENEHN napaﬁonmunan TPETLEN
CTeEneHn
¥ = 10,85- 103x_, 053 (258,1/306,8)x Y =34,19- 104 =39,2X,+ 0,32 (389,12/456,32)*
~10,93-102 X2 4 32, 77X 3 — x(25,2/28,0) + 9,2X (3— napaﬁonmecm x(27,2/33,4)
~71,41 108 — napaﬁonmec- BTOpPO? cYEneHn
Kan TPEeTLEW CTeneHn
Y =28 329 103 — 581X + 060 (53,4/1128)x 4 =5,8668:104 — 0,49 (109,76/106,38)x
+6,3X2 ~0,013X5 — napa- x(4,2/11,8) — 4,739- 10?3 1,36, — na- x€7,6/7,1)
bonunvecKan TPeTLEW CTENEHw pabonuyecKan BTOpPOi4 cre-
nex’n
Y =86,614-104 — 0,43 (184,9/257,5)x y =302 104 + 311 X5 — 0,13. (16,6/17,8)x
— 46,83. 109 + 829,2 x2— x(15,2/28,0) ~ 0,117 X7~ napaGonuuectan x€1,18/1,25)
-4 7)(5— napaﬁonuqecuan BTOPO# CTENEHY

TPETLEM CTENneHk
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lMpodonxerue rabn. 13

S

Buabl cBRan Koadhdurumen T Buabi canan Kosaddunumentss

Koppe- ASTEPMMAHALUY
nAUNNY

Koppe- ferepMuHanuu

T
Y =2,6256-10% + 1,6 X, — 0,79 {62,90/96,06, Y =84,76-102%,~- = 035 (68,25/ —)x
— 0,1854 ;" — napaGonuuecKan x(4,5/10,03) ~ 22,25 - 102X§ + 251X, - x{39/ -)
BTOpPO crYeneny - 0,01x} — 0,006 X; —
- 848-103 - napaGonuuecKan
NATOKU CTENEHW

Y =8758+0,358X, ~— 0,59 (0,016/0,023)» Y = 3,3744- 104 - 0,001X,+ 0,13 (0,0003/0,00045) x
—~0,125:10—9° xf— napa6o- »{0,01/0,01) +0,253- 10-8X z— Napabonu- »(0,01/0,005)
nMYECcKan BTOpPOWN cTeneHx YeCcKan BTOPO CTeneHn
Y=32318-104- 0,59 396,3 {33,2) Y =3,1325° 104 —9,38x; — 0,49 (74,48/ —)x
— 3731 Xg + 1,95 102X, — nuHelHan x 5,2
— 2,2X3 — napa6onuuecKan
TPEeTLEM CTENEHN
Y=4,2716-10% — 5,96X,+ 0,54 0,297 (0,32) 4=24777- 103 + 1,046X,— 0,04 0,006-0,33
+3,3: 10_4 (‘xs)za— —0,5'10.: (xﬁ)z"l' 5
— 0,45- 10—8 (Xg)" — napa- +0,07- 10 -8 (X; )°- napabonu-
6onnvecKan TpeTbLeld cTeneHn 4YeCKanA TpeTbhelh cTensHn
Y =2,1694 104 + 305,09X,— 0,11 19,8 (1,66) 4= 30,2474- 10{; ~ 0,34 7658 « 5,18
NUHeAHaR , 5 0,39 52,6 (5,6) —82,356-102Xg +
y=41,03-102X;-31,36(Xg) + +77,05 (%) 2-0,22 (Xg)3 -

+0,0074(X,)°~ 14,2356 +104—- napaBonuuecKan TPeThLe
napabonvyeckan Tperbeh CTeneHw
cTenenm

M puwmeuan v e Kosdthuuventsl aerepMmuHauuy npuseaeHsl ANR NepBoro (BepxHes 3HaueHue) u BTOporo (HuxHee anaveHune)
BapnanToB 3aja4; B CKOGKax gaHbl OTHOCUTENbHLIE 3HBYEHUA KOo3thduumneHToB AsTepMMHaLUN B %.



19. inAa BTOPOro BapuaHTa nepBoOi 3ajauyn, B KOTOPOA WCCREAo-
Bannucb ONON3HW-06Banbl C NOCTOAHHOW (oauvHakoBOM) rRybBuHON

3K30reHHOro U3MEeHEHUA 3anonHUTeNA B TPpelluHax OTYSIeHEHUA, TaKe
cthopmMUpPOBaHHLIE B NPUCKNOHOBLIX 30HaxX BeCcbMa MHTEHCUBHOW pPa3-
(PY3KU ¥ BbLIBETPUBAHUA, OCHOBHAA POoNnb B8 GopMupoBaHumM yCeToOn-
YABOCTW ONON3HEeNH-068an0B NPUHAANEXUT KPYTU3HEe CKNOHOB A0 06-
DYWEHUA M3 HUX NOPOoA Y MOWHOCTM cMewtaeMbix 6NOKOB NOPOA.
Ponb yrna nageHra NOAOWBEHHbIX TPELUVH TaKanA Xe,KaK » AnA AaHHbIX
nepBoro BsapuaHTa,. Hanpoma,saecb 3HAYUTENBHO MOBLILIAETCR poOnb
BbICOTbI OUEHMBAEMbIX YacTelt CKMIOHOB M ANWHLI NOAOLUBEHHOWN Tpe-
WuHbl, He3nauuTenbHOe BRUAHME Ha YCTONYUBOCTL O/IOKOB OKa3bl-
BAOT TE e NoKaszaTenw, YTo B nNepsoM BapwanTe 3aaauuv. (lostomy
obuiee ypagHeHue ANA BTOPOrO BapuaHTa
Y=599X; —B79X3 + 371X, + 188,1X; — 121,6X4 — 134 9X9 - 3781.
20. NMockonbKy Ha yr:romnaocrb CKNOHOB Haubonbllee BIVMAHWE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>