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BBEAEHHE

MeTOgHKA peRHAdHAULHE XXX YNOPNAOMeHHx pacHeTop N0 OUCHXE
TEXHOROPUUECKOR SOPEXTHEHOCTH NPHMCHEHHA HOBEX MeTOA0B YBEAHUYCHHA
HedTeOTAANH NAAcCTOB W COACPINT OCHOBHME MONOXEHHS pAcueTOB H cnocolu
HX NpOBEtACHHAR.

MeTOXKX2Z OCHOBAMA HA TEOPETHUECKXHX HCCAeZOBAMHRX, & Taxze
NpagTHRECKOM onuTe HHCTHTYTOSB, NPOHSBOACTBEHHNX H HAYUYHO~
NPOUIBOACTBEHHUX OOBEAHHEHHA OTpacan B onpeAcXeHirn sdheXTupHOCTH
NADHMEHEHHA METOAUS YBEIHUEGRHE NedTeOTABUYM NARCTOB HA NECTOPOXALHHAX
cTpaHM.

B paspaforxe MeTOAHKR YyuacTaoBaas BHHK, HNO “ConsTepmuedrtr”,
HHHRedTCOTAavA, CnSHHHHn,zsauHHHH. TaTHHDY, xpome Toro merToiuxa Owara
YTOUHEHA CACURAABHO COdAaHNOR rpynnoR BeAYWHX CNERHAAUCTOB OTPACAH.
Hanoxenuwe & HER OCHOBHNE ROACKEHHR N MeTORN pacvera B Tadelue
UMOTHX ACT OMAIH annpeS#pPOBalN ODH OueHKZ 9OOCKTHBHOCTH MNPHMEHEHHS
MeTOACB YBEAMUEHHA HedTeoTASYH Ha gecATRAX o6vexyos crTpaun ¢
PR3 AHUHNMH FeoAoT O~ hHIHYSCRHMA ¥YCROBHAMR naacTon npH pasHNy
TEXHOAOTHAYX BOBALACTHHK.,



4. RADHASEHHE ¥_OGAACTh VPHKEREHWS METORWEN

1.1, Uene® nacTodmero MeToaWueckoro PyYKOBOACTER ABAAETCS
YCTBHOBAEHHE CZAWBNX {APHNUHNOB M METOAOGE ONPEACAERNHE TEXNORGIHYECKOR
PO XKTHBHOCTH METOAOR YBEAHYGHHS HedTEOTABUH NAaCTOR {(MYH).

1.2, HeOob6XoRHMNE DXDHOMMUECKHE NOKBIETEAH ORNDEALAARTCA Ha
OCHOBE TOAYHEHHNX AAaHHNX 0 TEXHOAOTHUECKOR SPOELRTHBHOCTH B
coorBercTBue ¢ PR 39-D1/06-0001-89 “NEeTOAMMECKME pPEXOMEHAALKE no
KoMnaexcHoR olerke BbSeRTHBHOCTH sMeponpuaTHe, HanpapaeHHMX Ha
YCKODEHHKE HAYUHO-TEXHWMELKOro nporpects B HehTSHON DPOMNRNEHHGCTH®.

1.3, KeTO2MER COCTARNCHA HA OCHOBE OGOCHENHS TEODETHUECKHX X
NPOMBCRAOBNY HCCACAOBAHNR, BNNOJHEHHHYX B HABYMHO~HCCAECAOBZTENLCREX W
Npos3BOACTBEHHEX OPravksauUHAX CTPAHH, & TaKXe PeSysbLTaTOE peboT,
BHNOAHENHUX 32 pyGezonw. B “"MeToZMke”™ yuTEHN OCHOBHNE NONOXEHHR
BUIOAHCHHRK DAHEE METOAHYCCKHX DYKCBOACTE N0 [(POCKTHPDOBAHHD #
NPHMECHEHHE PIJSAUUHMX METOAOB YBCAMMUEHUR HedTeOTA2YX nsacToR (MYB),
pecnyGARKANCKHX M PErHOHAABNKX Pl RO ORpefcAcHHN BOYEXTHBHOCTH BTHX
wetoaoB [1-8).

1.4. MeroanuecKxoe Pyxoroxcreo HAADETDHDYETCR NpHMEPENR
ONpeEeACHHE  JRONOCARKTEXLHOR a06Mu¥  HedTH OT sapumeHewrs MWYH  zaaa
XOHKDPETHEX OBhexToB (HpHroxenne £).

1.5, Ha OGHOBAHHM OUeHKH TEXHONOTHUECKOR s5¢deRTHRHOCTH
npuuMeseHs HYBE onpelensprce ero rexun:o~sxououuuccxhe NOX2asaTeIM B
COOTEETCTBHE € ACHCTRYOKHMH METOZHKENH H HOPMATHBHRME AOKYNEHTAMH,.

2.1. B cooTBeTCTEHE C NPHHATOA B RACTOSNeS Bpeud KAacCHOHKALHeR
CORPEKEHHNE METOAH YBEMHUELHKS HedTeOTJAAaYH RAACTOS [OJPAJACAANTCRE HA
5 rpynan: TenNOBNE, rasosxe, YHHHYRCKHE, pHsHYECKHE H
FrHAPOAKHAUHYGCKHE, Hﬁorna ETORaX, TPETHR H UYETBEPTAR rPyNild eTopos
O6BLEARNINTCR OGLHN HABBAHKEN “PHSHKO-XHMHYECKHE™ METOAM.

2.2. K rpynfie TeRnOBNX WKeTOACH OTHOCATCA:

= RapoTeuaosBoe BOSACRCTEHE HA NAACT:

= BR)TDHRAZCTOBOE FODEHHE!

~ BUTECHeHHE HedTH Topsuedl poach;

- napouMxanyecxue pbpaboTxy CKBAXHH.



2.3, K rpynne rasosuX MeTOAOB OTHOCSTOR:
~ BOSRERCTBME Ha NABCT yrEZeBOADPOAHNM Tasok (B ToN YHCRE 821y

BOSACRCTENE HE nRsncT ABYOXHCbLE Yrhepoga;

BOSRERCTBME H2 NZACT ASO0TOM, AWMOBUMM Ta3aMKk ¥ AD.

2.4, K Ipynne XMMMUECKHX METOAOB OTHOCRTCSN:

= BNTECHEHHE HedTH BOARMNH PpRETEOp2RH NAB (BrXbyas RHeHERE
CHETENU)

= BHTCCHERNE HEHTH PACTBODEME NOAHMEDOB M JXDYILHNK SaryNapnRHuH
areHTaud (METHAURCHADAOSE, NONHMEPHO-AHCNEPCHME CHCTEMN, CepHORMCAWA
BADNHHER X AP.);

=~ BHTCCHCHHE HEHTH RECNONHMME DacTpopavk (B TON UHCXEe DACTBOPON
TPHHATPHAGOCOATE, AMCTHRANADHOR IMAKOCTB H Np.):

«~ BNTECHEHKE HedTH KHCAOTAMNM;

= BNTeCHCHHE He)PTH KOMNOSHUKAMM XUMHUECKHX PpearesTos (B ToOX
YHCAEe MHUERRAPDHHE DACTBOPW W AP.):

- CHCTeMHOt BOSAcACTEHE HA NDHSBGOAHME BOHM CKBaxMH.
MHKpOGHOAOrHYECKOe posaelicTaNne;

2.5. K rpynne $HSHUYECCKHX METOJOE OTHOCATCAS
DACKTPOMArHHTHOE BOSAeACTENHE:

~ BOAHOBOe RPOSACACTEBMNEe Ha NAACT!
FHEPOPASDHE NIACTA}

= FOPHSOMTANDHHE CKBATHHNM.
5. K rpynne rEapoaxHaMMUECKHYX METOADEB OTHOCHTCS:

[

BocpatveHHe P paspaboTky HEeAPeHKpY&MUEX B2aNacoR;

GapbepHOe 32BOAHCHHE Ha IASOHCHTHHHX Sanexax:
- HecTausoHapHoe (HKXARUECKDE) SABOAKEHHE;
$opcHpoBaRHRA OTOOpP XYHZKOCTH}

= CTYHREHYATO~TCPRINRLHOL BEBOAHEMHE,

' 3.1. 3¢%exTrBHOCTL MYH OnpeleaseTcs NYTEM CPABKEHHR DakTHUECKHX
PE3YALTATOB € BapHaHTOM OGasosoro meTofa pa3paboTKH o06bexTa, KOTODHM
SBASCTCR NMeTOA paspaboTKH A0 npuMesieRur HYH.

BapuanT 6asoporo MeTosa padpaboTkn ofocHOBuBaETCS B
TeXHonorHveckofl c¢xeme. OONYHO DpEXHM HCTOHMEHKS HRRACTOBOA SHeprHu
ABnfeTCH GASOBEM BAPKAHTOM Jns 062e&XTOB, paspaCGaTHsacumx TennoBuHMH
KeTORAMH ¥, B8 PpRAE CAyHaed, NpH Sakauke B NNACT YrAeBOAOPORHOIro



rasa. Jirs of6vexTop, paspabaTNBaeMuX XHWHUYECKHMH, GHIUNECKHME M

Frasosuus  seropany  SasoBkK  BapHanvow  obWYHO  ABARETCSR
S8BOAHEHHR,

3.2, Nipn onpeicrenun SPPCXTHBHOCTH NPHMEHeHHN MFH wa

npoiecce

CTazHH

TERYREA DaspaboTku o6vekTa 358 GA303MA BADPHAHT NpHHMWMaeTCH TOT uerTon,
KOTOpMH} npHMeHRACS H2 sTou o5sexTe AO Hagana ApHMEHEHUSR

BHaAKIKpYenOrc NYH.

3.3, CaeayeT BOSACPXKBATLCS OT ONPEALACHHE KOAHUECTBEHHOrO

obdhexTa 0T npHserenun KYHE Ro AanHRu BKCNAYETANKME ECARHHUHRX

CXBaXKH

OnNUTHOre yvwactra (MecTOPOXAEHHA), NOCXOALKY AKHNAMHKA WX NOKasgTened

MOXET MEHATLCH B DpPEeSYALTATE TEOROTO-=TELXHONOMNHMMECKHEX pabor, a He

DpHMEHEHHR MeTDAA. Xpose Tore, npx ONPRALACHEY TEXHOADIHYLeLXOH

3bGexTHBHOCTH MeToAB fio OTALABHHM CREBaxHNax He YyuynTHbaerTcs KX

HHTepbepEHUNSA .

3.4, Texgoaoruvecxan 30PLXTHBHOCTS nprMEHe U

XapaxTepHayeTea:

-

WyH

= XonoauuTespsoll RobuuchA KHedTH 33 cueT noBuUNEHMA HedTEOTAANM

nAacTa, T.¢., ZO0GHYeA € ACNOAHHTEADHO NPHDAMEHHMX HEIBASRABMMX
HePTH:

sanacog

- TexymeR JA0n0aAHHTeAbLHOA Ao6uuecf RedTH 32 CYET HNTCHCHOHKAUMH

oT80Pa XHAKACTH HS QIARCTR.
- - COXpamMenHeN O06%eMa NONYTHO Ao8MBaewcl BoaM,

3.5, EBcan npHuenexune MYH TpeGyeT AONOAHMHTEABMOTD YHIOTHEHHA

(paspezeHMHa} CETEHM CKBaxHH, T0 S$SEKTHBHOCTL NPHMEHeHHA

wETOAR

OUEHHBAETCK NO CPaBHEHH® ¢ GASOBHM BapUAHTOM, NPeAYCHATDHBAVHHM

uenee (Sonce) NAGTHYD, DAUHOHBIBHYD CHCTEMY DeSNeReHHA CRBAXHH.

3.6. B npouecce pazpaloTxH MeCTODOXJeHHA xak TPH

fasomou

MeTole, Tak #H € fNpuMsHeHwrem MYH, woxer ODCYRECTBARTLCA KOMITABEKC

AOMONHATEALRNX MECPONPHATHR NO NOBUBMEHHD DIOPOeKTHBHOCTH paboTh

cxpaxsu

¥ nnacTop (eayHuunne oOpaSoTkH NPHI2S0AHMUX 304, HIMEHEHHE J3DJAeHNS

RarHeTanunr H ovbopa, SypReNHe AONOAHNTEALMMX cKpazud H T.2.).
SBASRTCA COCTAaBHOA vacTo® npotlecca paspaboTxH o6bvEXTA.
pasjesifiTh 2PheXTHRHOCTL OT HX TPHUCHEHARS W APHMEHEHHR
caeAyeT.

3.7. B cayuae, ecaH paspaboTxa KecTopoxjenns (oGnrexTal
H2TOJZ0M 3anepmeMa H noche BTOFC GHAC HauUATO nppHMsHeoHMEe MYNH,
focieaynmat jof6Nua OTHOCHTCS 3a cwyeT MYH.

XoTOpHE
Noatony
NYH He

SasoBuy

TO BCA



HYH

COOTRETCTRBYRHErO
TEXHOROINHUECKOA CXeNE HAH HpPOfpauuN [POBEACHHA

M i8]} 81
b d H ybBg!

4.1, OGAMATEMBHNN YCAOBHEM ONpelAtneHHd BPOEXTHBHOCTH NpPHKMEHEHHA
paspaborky

RBARETCAH KanHuKe

o6vexTa MeTOAOM

pabor.

NONOXEHHA TEXHOMOTHUSCKOR cCXeuMM, NMOXHOCThX
HPOWNCROBHX HCChe ZOPAHKA RAaCTOB H CXBAXHH,

4,2, NpK NpHEMEHEHKH METOAAR AOATHN DPEasHIDENBATLCA BCE& OCHOBHNE

TEXHOAOIKUeCckoR cXeNN

YBENHUEHHS

BMNOAHRTDLC A

ONRTHO~NpPOMNENEHHNYX

a TaKkxe nporpaMuu

HeOBXORMMNX AODOAHHTEABHHX HayWUHO~HTCNEJOBBTECABCKKX paboT.

PexomesyeMull XOMOXEXC NpPONNCADBNX

Tabanue 1.

HCCAcloBaHHR nprBOAMTCA B

Tasanua 1.

PexoMeHZYEMNA XOMNAEXC NPOMMCANOSMX HCCAGJOBAHKA
B HYX UEDHOAHUHOGTDL MO0 CKBAXUHAM AHIAKAUDYEMGLO YuacTxa

HN Bia Heocaeposapua lieproauutoeTs
2 3
Mo AcGHBarMHM CKBAXHHAM
1 {3awuep AebuTa XHAXKOCTH l pas 8 nepeann
2 |Onpeseseune ob6BoAHEHHOCTH ZobuBaawoch
NPOAYKUHH 1l pas B Hegean
3 [3aMep HARCTOBOrO JABALHHA i pas s xpapraa
4 |3auep 3a60RHOr0 AaBACHHA l pas p xpaprazx
§ [CHATHE WHIHKATOPHNX AHHHRA
{He MeHee 4-x ToOusk) 1l pas p rsapran
& |CHATHE KDHBNX BOCCTAHOBACHHR AABAEGHWS AO H nocae uepo-
APHATES
7 [DpoBea&RHe THAPONPOCAYHHBANMS A0 H nocxe uepo~-
APKATHS
8 (CHaTHe npodHAR NpPHTOKA A0 R gocae uepo-
DPHSTHA
1o HarseTaTeabHMKX CX3axuHaM
l |3aued npuemMHCTOCTH CKBALUN 1 pas B Hegenn
2 [Bawep ycTheBOrD JaBaeHud eXeAHERHD
3 |CHATHE HHAMKATODHRX ANHHHA A0 M nocne uepo-
IPHRATHSA
4 [CHAaTHe XpUBHX NaZeHNR AABACHHA A0 H nocae Mepo-
NpHATHSA
S |CHATHe NpodHALA NPHEMHMCTOCTH A0 H nocae Mepo-
APHATHSR
B {CusTve TeunepaTypHux fnpodnaei A0 H nocaec mepo-~
npHaATHS

HedTeOTAAUN,

nporpaMuu
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HechezoBanMR NPOBOAKTER RO BCeM CXBRIMHAM YUACTKA WAKM ONOPHNK
CXBAXIUKAM, KOTOpPWE JONXHE OTRATATL X2PAKTEPHCTHRY NAACTA ¥ ABHXEHMEe
IHAKOCTH B HCN.

dag peaansaynu xounsexca HCCAeADBaHMA BCE CKBAXHHM RO0ATHMN GuTh
OcHaWeNR MCHPABHOA YCTheBOA apuatypoR # HeOGXOAKMMME HINEDHTZALHMMH
npubopaus,

4.3, Kaxtpoan sa HCROMBSOBEAHHEN METOIHKH oOnpeAeACHAR
SOSEKTHBHOGTH hpHMeReHKa MYH ocymecTsaaercs PNHATK “HedTeorssua”. B8
OTAeNbHMX Cayuasx PMETX "HedTeoTaaua™ MOoXe?T COCTABARATHLCS CNeUHAALHASR
HHCTHYRUHA NG OApPeAcReNHD BODEKTHBMOCTH AAR XOHKPETHOra obnexTa.

5.1. JonoanHTexbHaR ACEMYE REPTH 3& cHET NOBUNMEHHA HepreoTiauk

ofecneurEaeTCcs JSONIORRHTENbLHO NPHPAWCHHNKH  HSBIGKACKMKN  Sanacaud
HedTH H ONPeferAeTCH NYTeM BMUKTAHHA KOAHUECTBa HEdTH, XOTOpoe Morao
fx STy AofurTo ma ofivextTe hpy 6ajOBROM pexHMe DaspaborTky uy ofneMma
¢a2KTHUECCKH AOSMTOR HedTH 33 FHRANSHPpYCUHE nepHaA.

5.2, 290exTHRHOCTL NpHMeHeMHs MYH wmoxeT onpegensThex B
YCNOBRAX:

- npuuegenys MYH 0ocae onpexeseHUOro NEPpHORA IxcnAyaTaumus
opexTa paspalorTcd HE S63I0BOM PEXKKE;

- npuMeHeRnAa HYH ¢ wavyana paspaborTxkd HEQTENPOMMNCROBOrad o6nextTa
{r.e. ¥ YCAOBHAX OTCYTCTBAA OHAKTHUYUECKMX NPOKRCAOANX ARHHUX no
npuMeyennw 5ado0Boro papHaNTa paspaborxy obsexTal,

5.3, fipn fIpHMEHEHHH MYH nocae OfipeACREHHOr O nepHosa
3RCnAyaTaun obwexTa HA Gas0BoM pexHuMe paspaSoTxd W HAZHVHK
GdakTHuecxkxHX RNPOMHCAOBHX  AAHHHX nO 3TOMY fnepHoay, oOfnpefeacHHue
AonoanuTenbHoR AoGNUM Hedry OCyYNecCTBASETCH -} cleayored
NOCAEADBATERSHOCTH :

~ AHBAMS H uATEMATHMECKAA 06paboTxka QAKTHUECKKX MNPOMHCAOBMX
AaHHuxR paspaloTxn oGvexTa Ga30BUM MeTOAOM:

- AKCTDANBDASUNA DeIYALTATOBR Ka nNeprHOAg NpHMenNenNHs MYH;

-~ CONOCTaBAeHHE OQAXTHUECKHX NPONNCAOENX De3yAbTATOB NPHMEHENHA
MYH ¢ 3KCTDANONHDOBAHNNMW fOKasaTelaun 6330BOro uertosa paspaborTkn.

5.4. Ans o6paboTxn  YAKTHUECKHX NDOMWCAOBNY  ZAHHNX M
IXLTpanoAAUHY BOAYYLHHNY pe3yabratop HOTyT HCAOALIDHATHCS
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. X2PAKTEPHCTHKH BMTECHEHHA (NpH NPHMEHEHKH S3BOJHEHHMA), SaBHCHMOTTH
najeHHs AeSHT2 HedTH BO BPEMeHH (NDH eCTECTBCHHOM PeXxHMe pasphaboTeu)
HAH BACKBATHME MATENATHUECKRE MOJENH OHALTHALKK, HACTDAHBAEMNE fO
HBHHEMN HCTODHKK paapaboTku, Honycxaercsa Takxe onpeaAcneHHe
20OLKTHBHOCTH npoleEccOP YBeAHNEHN S HedTeoTRAUN OCYRECTBAATD c
HCNONLIOBANKEM ueTOA2 MATePpHaapHoro Ganauca (flpmaoxemme 7).

5.4.1. fNoa XxapaxTepHCTMXEMM BNTCCHEHHA [ORKMENTCA DRIAHUHNE
SRBHCHUOCTH NEXZY " BEAHUHHAMN ©TBOpOB® NefTH, BOAN RAN XMAKOCTH. B
HRCTOSmES BDEMR H3IBECTHO  HeCXORRXO  AECRTKOP PASAHUHNEY  BHXOB
XAPAKTEDPHCTEY BMTeCHeHHS, OnucaHue OCONLMHHCTBA HS HHX JIDHBOAHTCE B
fiphroxerkn 1,

AHBAHI BOBMOIHOCTH H TOUHOCTH HCAGABIOBAKHR CYRECTBYDOHMX
XAPAKTEPHETHR BWTECHERNA NOKasalk, NUTO ARR CAYYAX, Korja 68%0Buy
PeXHNOM Pa3paboTXH SBAKETCA SABOAHEKHE AAR BRCTPANOAAURH $AKTHUECKHX
AZHHEX MOLYT DeKOMEHAOBATHCA cheaynmue HanbGosaee DACHDPOCTpaHEHHMNE
XAPBKTEPHCTHEHN BNTECHEHMAS

Qp = A ~ B/Qy 1)
Qy*™Qy = A + B*Q, (2)
Qy = A + BNG, (3)
Qy = A+ B*q,/qy {4)
Gy * A + B*1lnqQ, (5}
Qy = A + B*lng, 1€-3)
Qy = A + B*In(qy/qy) ()
(Q:/94)% = A + Br(gp)? (8)

rae Qu: Qp: Qy - waxomaesHain R06MYa COOTBETCTBEHHO HEdTH, BOAW.
XHAKOCTH; Qyu, Qg = Texyuus Ae6MTH COOTBETCTBCHHO HedTH i POAM; A, B
- XOSOPHUWEHTM ypaBHeHwA, onpeleAscuse B DPedYAbTATE CTaTHCTH4ECXOR
06paboTKH HAXTHULCKHX AAHHMNX.

XapaxTepHCTHKA  BHTECHEHHS (5) wuoxeT wWcRoabSowarhen | NPH
06804HEHHOCTH pobuBacuofl npolyxuHu Goaee 20-20%, ocraapnue npn ©°
peanunHe Soaee 50-50%.

Ha puc.l u3o6pazena cxeua HCHAOADIOBAHHA OAHOA HS pexouenAYEMYX
X3DAXTEPHCTHX BHTEcCHEHHA “Haxkonaenhaa aobuua  Heprs - jorapHéM
HaxonseHROA Jo6MuM xHgxocTr™. OTpesox NN cooTBercrayer anHauHKe
H2KONAeHNOA $akTHyeckoR gO06uue HEPTH, OTPE3OK RN gaxTuuecxofh aobwHe
He@TH nPH  GasosOu pexuwe paspaboOTKM, OTPEsOK NS - goswoxHOh
NPOrHOIHOA 206wue HedTH NpH 6aIOBOK pexnMe paspaéorry, orpeaok NQ -
AONOANHTEABHOR A06uue HedTH 3a CUET NOPHUWEHHR HEPTEoTiayw nracra.



OupeneseHuE RONOANMTEMHON ROBMMW HegTH 23 cueT upumensznus NYH

Gu,1

208
189 4
166 +
148
128 ¢
108 §
89 +
68 4
48 4
28 4

T

18.5

t — La(Gx)
2.5 13

21
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bosree noapoSHDE ONHCAKHE HCNOALSOBAHKS AaHHOR XapEKTEDHCTHXH
BHTECHENHE n  APYrHX fpPHBeaeno B NDHAOXEHKHX. Xpoue TOrOo, 8
Nipiiroxensut 2 npubepeHO ONHCaRHKE NporpaMM¥ pacuera 3pHEXTHBHOCTH MYH
710 XAPAXTEDHCTHKAM BNTECHERMS® ¢ HCNONDIOBAHMEN RepcOHRNLHOR DBH.

B tiyvae, xoraa 6asoBMM MeTOAOM RBAgercs PEXHM HCTOMEHHS
RABCTOROR  smyuepruy, o6paboTxy SaxTHUECKHX NpOMRNCAOBNY ARHHNX 32
MEpHOX A0 Hauana nmpuMeneHMs KYH K pacueT NporyosHof o6uuyn Ha peXHue
HCTORCHHR HEOGXOAHNO RPOBOAMTS HA OCHOBC 9asucumocTell ARA NAABHHSR
CPeAKEr0 At6HTa OAHOR jJeficTDyoNefl CXBAIRHN no Hedty (Cyumaphag
Aobuya CKBAXHE S8 KAKOGR=A#G0 nepiHoA, AtacHHas  Ha C¥uiaproe
KOAKUECTBO CYTDK, OTPASOTZHHMX BCEMH CKBAXHHaNM 3a sTOT nepuop)d.

HepecoobpasHocTh NPOBeJeHHS DACYeTOB MHa océoae cpeaHeCYTORHOrO
At6HTa OAHOR JefcTBYP@EA CKBAXHMHM CBA33HA £ BOSMOTHMM CYQecTBeHHMNN
HIMeHEHHEM uyncna JEeACTBYOWHMX JOSMBANKHX CKBaXdM SR aHaJHaHPYeMuf
REpHOA PDPEMEHH, HalpHuEp, B pe3yYAbTATE HHTEHCHBHOro paslypHUBaHHA
SaAeAtR BHCOKO~BASKHX HedTel B HavyaapHRA NEPHOX SIDHMEHEHHBA TENAGPMX
METOA0B, A Taxxe HeolXOBHMOCTbHX YyeT8 HENOCTORKHETBA roddfunRdenTa
SKCARYATAUHN CKBAXHH,

PeXOMEHAYETCH HCROALIOBRATHL CACAYDNNHE SAaBHCHUKOCTH NajscHKa xedura
HEOTH BO BDEMEHH

q, = Are”EY, t=0,1, 2, ... (93
qQ, = 1/(A +Xt), t=0,1, 2, ... (10)
q, = t/(A + Kt), t=20,1.,. 2, ... (11)
Qy = A -*Inkt, t=10,1, 2, ... (12)
Qy = Ase~Kint t =0, 1, 2. ... {(13)
rae Qu — XC6HT OnHOR AeACTBYDReHd CXBAXHHK;

t ~ Bpeaux;

A, X, d - roshouunenty AnnporcHuannd.

O6man pobNua He§TH, KOTOPaA HNela &8 K2CTO Ha pexHMe HCTOWEHHA
NAZCTOBOA BHEPrHn $a KaKkoR-nnbo nepnor BPpeMeNw Ges npumeneuun MYH,
OMpeALANETCS U3 BUPRISHHUA

Q, = ::Z:qai‘"z'*ti’m. (1)

rae Qy — ofimas jofuwua HedTH;

H{ - KOAHYECTBO jehCTBYOUHX CKBAIHR B i-Tou HHTepbane
BpesueHun,
Aty — raseHaapHoe KOAHYECTBO CYTOX B i-Tom nuTepBade
BpemesHy;
R = KDAWYECTBO HHTEPBRANOR BPEMEHH:
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Xi = KOMSOHUKCHT SKCAAYETAUMR CREEXKE B I~TO¥ HHTCDBRAC
BRENEHN,

E NiprRAGZIEHEY 2 NPpHEBEREHO OnKEENNE DDOrpaumnm pagueTa
POOECRTHBHOCSTH ¥YH N0 2apuCHMOCTAN NABCHHA CDPLIHECYTOUKOro jefyTR 80O
EDEMEMHM € HCNOZLIOEAHMEN NepCORRABHOR 32BX.

£.4.3. 06paboTx® $AXTHNECIRX NDONWCADBRMNX MAHNNX M IRTTDRNEZRUMA
NOAYNEHHNX DESYADTATOB € NONOELD BRCKXBBATHOR MNETEMATHUECKOA MWORC2M
¢ TPAUNE NDONSBOZNTCS B CALZYRRER DNOCRCAOLETCADHOTLTH?

= MPOBOLHTCE CEDHS PAacYETOE LAR LOCTHXGNHA YAOBACTBOPKTEALHOIO
COTRECOB2HMSA DBCUSTHEX K NNEPLKXCLF ARTHUBCKHX J&HHNX]

~ € MCRCABMOBANMEN 2IANTHDOEBBHHOR NOZEAM RNPOMBBOAMYLE NPOFrXEOS
Ea3oboro BADKEHTS HE DepHOZ RPHNeHeRxs EYH.

5.5. l2a DROBWNEHHS TOUHOCTK ONPERCNEHKN osscu;';onoauuTeabuoh
A06MYK HedTH SEZ  CcyeT nNpxueHeHHS KYE  perowiKAYeTCS 5 pacteTEX
NOLACAOBATEALHD HENOALIOBETE HeLRKOALKO  DPAaSAHUHNY XAPAKTEDHLTHE
BNTECHEMNS (NpH SaBOINEHMM) HAM S2EMCHNDETeR Nalenns AebR+2 HedTH BO
gpeMeHn (NpH eCTECTBENNON DEXIRME DKCHAVATBUEK), HO He MetHet 5-8.

B cayuae, eCAN HMEeT MeCTO SHANKNTEARHMA Dastpot B NYHCASKNMEX
SHRUEHHEX PpeSYALTATOB, & OOANHNC CTETHCTHYECEKE {IORASATEAN He
nossossxT OAHO3IHANRO BuGpETE  OANY  XADBRTEDHCTHEY PENTECHEHES,
BRACARETCR 3~4 paynbozrer CANSKHX NO YRCAEHHNN INRYEHNINW Pe3yABTATOR
XAK NPOMIBOANTCR OTODEKOBKA AAKHUEX 00 CTATHCTHUECKHN ROK2dATCAAM
(Heapuuep, xax 270 onucado B fApHiroXerMy 2). 0O BNEPANNNN TAKHNM
obpason zERkuN (Ke weHee 3-X) ORPEACANCETCA CPCAKCADNEMETHNECKBR
BCARUKHZ ACNOAHNMTeaAbHOA  200NNH  MHedTH, XoTOD2A K HDHNXMAETCR B
xavuecTe pacveTHOR, Bing bonee TONNOre subppas ¥ADAXTEDHCTHEN
BHTELHEHNS AAN NPOrHOIHDORLHKES AOGHYR PEKONBRAYETCA Takxe
HCNonL3OBATH XPHTeDpkR Tefra ({NMpunroxenne §).

5.5, Npr npusenerun MFH ¢ Ravara paspaboTid HeYTENPOUNCAOBOIrO
06BERTA M NDR OTCYTCTBAM KHAM HENDCTATOUMOM KOAKNCCTBE GAKTHYECKMX
AaHERX 0 ppHNekeHn)  G330B0roc  BRPHMANTAE  PasSpaBOTEN  ONPLACAtHME
ACAIONHKTENDROR JOOGMMH HehTH OCYWELTBAALTLR € NOMDOELN TEXHOADIHYCCLKOR
cxXeuR,

8.8.1. Ecan pzaspalorTrka MeCTODOXAEHHR- (PVaCTKA) € nuHMeNenNeNM
KYR ©oCym€CTBAACTCA B DOAHON COOTEETCTEHN € TeXHOAOFHYecxofh cxemof
(Texns  pas6ypMBanns, TemNW Sakauxm pearenTa p  NABRCT M T.A.)
ACTOSKNTERALRAR RoBuya HEDTH OnperleAseTas HETIOCPEACTBEKHO no
TCXHOAOTHUYCCKOR CXeue,



13

£.£.2. B cxyugt, €CAF 10Dy pPERANBAULKE Texnoaorwueckok CXeuww
HNEDTCR OTEADKEHKS oT NDUHETRY B Heh TEMNOB DEOOYRHBEHKS
WECTODOIREHMS (VHLLTRE), TENNOR BRKRNKKE DEATreMTE ¥ pRABCT K AP., TO
HEOOXOZKNO OCYRCCTBETL COOTBETCTEYPKYD EODDERTHDORKY TeEXHOROMMUECKOE
CXCNM, KOTOPES SAKADNUACTCS B D2aCueTRX COOTBETCTEVORAX A0NBRXKETCABMMY
SapHEKRTOR: Seyoporc k € nprucHednuen MYH. B oTresbuwx CEIYUBRHX NOXET
HENOXALBOBETHLES NDHEANTEHNAA MeTORHKR DPECNET2 oncauMTeabnof pobuvn
€ NOMWONLL HWEDRKXCEX B TEXHOMOTMGeCKOR LCXENE B2pPHANTOB. 3TR2 WeTOZMK2
PACHETE DCHOBAHE MHE NpezNOlOIesHnr, UTO GRALTHNECKOE K PECCUNTBHHOT B
TEXHOAOIMKNECKOf CXNeMe COOTHOBEHHE HEKONIEHMOR 206wyr HedTH B EasoBON
BEPHLKTE K B B2DEAHTE ¢ DNpkMmercHnex KYH comhazpamT DpPR OZMHEROBMX
OfbeWEY JAKAYUBMHOrD B NXBCT PEA&TEHTAE, T.e.

Q¥ 0%, = oPg/0P, npx ey = QP (15)

rae: Q°,. Q*s. Qmp =  GAKRTHHECKKE HakONACHHNE BCAKUKHNM
roapyecTBa 2p6MyR WedTR npE peaxudausH MYH W npk Gasopbow uetose
paspatoTER K KOXEUECTRRE JBRAVZHHOTO B NAALT pPearenTa;

Py, %%, Qpp - PACCYHTAHHEE b TEXHOXOTHWecxofl cxeuwe
HAKONACHHRWE BEAHUKKYE KOAHMECTBR AO6WUN HedTE nNpE peasnsaupmw MYH ®
npy E230BON MeTOZE DESPEROOTEN ¥ KOAHNECCTSR S2XaVAHMOre B nNsact
pearthHTa. PatueT AONOIHMTCILROR JOOGNUM HEdTH B ITON caysae
NPOKIBOLHTER B CACLYDRER NOCRECRACBATEIDHOCTHS

1IN0 RARKNN TEXNOROTHWELKOR CXEMN ETDOATCR S2BHLHANOLTE

QPgraPy, = £(QP) (16).

2) NP SHARMEHKH Qpp. DEBHOM GAKTHUCCKONY KOAKNECTBY SaK3UAHHOFO

B NX2CT PearcHTA, N2 3BKAKKSHPYEMYD JABTY, ORDPEACAACTCR BEANYHKR

Qpﬁ/ng
3) onpexeaseTcs RakonxeHHaA Zo6uNa HEOTH RPH 63SOBOM PEXRNE
o¥ = 4,2 (aPg/0P,) (17)
4) onpeReAaserca AONOIHHTEALHAR JO06KNVA HedTH 3a cueT KYR
aQ = °¢u - Q¢5 (18)

Nprwep HENOALIOBAHHS Z2HKOR DPUOAHIEHHOR METOAHKM NPHBOXKTCA B
Npunoxernn N.4.7.
6. OGPERENFHEHE TERYEER NONONHHTEALHOR ROFHYM HE4TH 34 CUET
EHIEHCHK4HEAUNYE OTBOPA YHAKOCTH H3 NARACTA

6.3, Jlo6uya REHTE 32 CHNCT HHTEHCHOHKAUKK ADHTOX2 ORPCALARETCS
Ad® ecayqas, kKoraa GasoBNR METOAOX Da’dpabOTXMH SBRAXETCR 3ABOAHEHHS

HedTRRNX RAACTOB.
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6.2, Onpeaenennue zobuyn BedTH sa cueT RHTEHCHOHKAUKH
NPORIBOAKTLA MO XAaPaxkTeDHCTHREM BHTECHEHKS NPH  YCAOBHH  sazanus
NpOrxosHuX TeWnoB or6opa xWaxoecr. B 2Tom chyyae no nNporsosdomy
Teuny orfopa IHAKOCTH OfipefensieTCs RECTOROAOXEHME TOUXKK P HA oTpesxe
RY (pHc.l). flo6nua MedpTH S8 CUCT MHTEHCHPEXauHK 6yaeT ORPBALARATLESE
apoexudeld orpesxa PL Ha och OpAMHRT.

APEARAL Yy (4] o

7.1, CHHZeHNHE oO6bvena RAONYTHO AODUBAReROl BOAR OHPEACANETCS aAnA
cayuyas, xorga 6asopyM  METOAOM  DASpaboTKM  ABASETCR  SaBOAHeHMe
HEHTANNX NARICTOB.

7.2. ]as oNpeAedcHHRA CHAXEHHA O6beua NonyTHO J06NBAGWOR BOAN
HCNOALIYNTCA NADAKTEPHCTHEHN BuUTeCHEeHHK. Ha pee, 1 oTpesox NS
COOTBETCTBYET BEAHUHME CMHICHUA o6%euU& NONYTHO AGHWRAEMOA BOAM npH
NpHueHeHUH KYH fio cpabHeMun ¢ 6Ga30BUM pPEXHMOM HAa OAHO H TO x€
FOAHYECTBO A0GHTOA HedTu. HpH pacyeTe oxoHouHM NONYTHO JobHsaewod
BOAN Ha OfpeJeAeHHWR MOWeHT BpeseMH HEOBXOAHKO NOJCHMTATD XOAHUECTRO
406%ToR BOAM B TOMKE X ¥ B TOWke P, a SaTéM ONPEALAKTH HX DASHOCTH.

j13:4 4 Yy o

CHIAPABARYSCYOTO PA3PYBA TNAACTA

Fgpaendueckuf paspus anracra (TP} ~ uweTox KeXapMyeckoro
(dusuvecxoro) BOsJefACTBHA HAa nOPOAY HEPTAHOro NIacTa JabircHuew
HaryeTaeMofl  THAKOCTH, AOCTRTOURMM  ANR  DACWHDEHHR - M pasdkTHA
CCTECTBEHHRK  MHKPOTPEXNHH O6HYHO B BEPTHEKAJBHWX NAOCKOCTAX, ¢
NOCALAYNEKN HX 33aNCAHEHHEM SEPHUCTHM SBHCOKONDOUHHEM MATepHaaoNw -
NPONAHTOM.

StdexrHanocTs P 8 sdausiTeAsHoR crepedy 3aTHCHT OT OPABHALHOCO
pubopa oBvexTa ApobeILNHA sTorQ Rpouecca H TEXHNOROrHH  £FD
PLESEEY-HT ] - .

fipn upunenenun TP 8 exuNusHuUX sobupanyMX CxpazuHaX ypeaudenue
HedTeoTaaUM MOXET SuTb 0BycnoBAeHO fiepepaclipesenesuen DHALTPAUHOHHHY
NDTOKOB 8 3HAuUKTe.AbHOM Ob6beNe fNpucxpaxHHHOA SOHM naacTa pajgurycou A0
50-T0u 3a cYeT HSMEH2HMR xXapaxTepa duaLcTpPauUHKn ¢ pafHaaBHOTC H2
KBasyanneAunh: HedTsr PHALTPYETCH HE NAACTA B TPEQHHY rHApOpaAIPHEBa A
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no TpemHHE - K cxpaxHRe. Kpoume Torg, HHOKONPOHHUAEMNE NpacTw ofNYNO
HEEDT SHEUHTEALHYR MaKPOHCOAHODOAHOLTL Kak N0 Paspesy, Tax H 0o
naomaid. B pesyabvrare, CKRBaXHHHE JRaxe MNPH OTHOCHTEALHO Gonbumof
NAOTHOCTH CETKM Me& WOrYT OXB2THThL Be¢b NNACT APCHHPOBAHHEW.

QOrTRenbHEe B0HN H  PPOMARCTKH He  BOBAEKADTCA B aARTHEHYY
paspaboTky, NTO CHMzaeT HedTeoTravy obsexTa B UeJOM. IIpH npomepgeHHM
rell co3laBaeNke TPERHEN, nepeceKan CA3bOApEHHDY EMNNE SOHM "
nponnacTKH, obzcneyx2amwT HX DBupaSoTky, B DEIYALTATE Yero KoqeuyHas
HedTEOTAAUA NABCTA MOXET OMThL yBenuyeHa Ha 3-5X n Goaree.

NlpH npumenerun FPI B cueTeuax paspaboTkH, T.&. €I0 naanHpopaHne
Ha CTagHH COCTABAEHHR HPOEKTHNX JOXyWweHTOB paspaloTx¥, npossoaseT
ONTHHHSHDPORATL NpOBefeHHE [HAPOPASDMBA H JAONDAHHTEAbHO YBeAMYNTDH
HedTEOTAAUY TNACTOB.

onpelenenne TEXHOAOMHYECKOA 9GO EKTHRBHOCTH NPHMEYHEHKY ren
OCYMECTBRAETCS NO Texm X¢ NPHHUMNAM H C HCNOALIOBAMHEM TeX X¢ MeTOROB
SKCTPANOAAUNK $AXTHYECKHX NPORHCHOBHX AAHHNX 2KCAIYaTauuu pabovu
cxBaxHH npH Gasopox (Ses TPM) wapxantTe paspaborTkh aHanusupyeuoro
yyacTka naacta. B COOTBETCTBHE © #.3.3 npH adaause s¢dexTusmooTH
npuuerekHs TPl caeayeT BodaepraThCA OT ONPEACAEHHR KOAHUECTBeRWorQ
S¢HEXTa 00 AAMHNN BRCOAYATAUUM CAHHHUHMNX CKBAXHH.

Npusep onpeasacHHA TexHOAOrHYecKOA SPPEXTHBHOCTH APHMEHEHHS ren
npuBoAHTCS B [flpuaozeHkn N.4.5,

9. OCOBENHOGTH OHPEARAZHHA 3$SEKTHRAOCTH NPHMERENHS
CQPHAOHTAAbHNX. CEBAYHH

TeopeTHwuecxkHe MccaesoBauWi, APaxTHYecKkuA  onwT Gypewus u
PKCRAYaTaAUMM TOPUIOHTAJbHWX ckBaxuH (I'C) 32 pybexow ¥ B Hamed crpape
floxasan, wuto Haubonee shpexkTHBHO KX HCNOANLIOBATL B Cherymaux
YCROBHSRX:

= NPOAYKTHBHME nNiacTw o6aiaganT 43108 Tonuwwoh (meHee 1gy),
HMENT KHSKY® NpOHRUAeMocTs (nexee 0,050 uxuz) H vYpesawuafiHo
HEOZKOPOAHN 1O AAOWAAM:

= MAACTH C PASBHTOR CHCUTeNOR BePTHKAADHON TPEeQqHHOBATOCTH:

~ BOJOHeYTAHNE H MNoArasoBNe 3OHR HEPTAHWX naacTos;

~ Sanexyu BAIXMX M BHCOKOBAIKHX HCHTER W NpupoguuX GUTywmom;

= HedTAHME J2ANEIH B 3O0HAX KOHTHHEHT2ABHOFO weanda Mopeft;
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~ HedTHAHWE sanecxH NOA NPHPOACOXDEHHMNH S0Haun (33"036&“”‘“,
BOAOOXpaHKHME palionw, RAMKTHHKN KYALBTYDPR K AP.).

YchepHocTh npuueHEHHS TOPHBOMTANDHKX CKBAXMN Pewapyuu ob6pa3som
3ABHCHT ©T  YAawHOCTH NPOBOAXH TOPHSONTAABHOIO  YyagTxa CTB0N2
CXEATXHHE B Npeaedax NDORYKTHBHOTO naacTa. NpPM ypaunoum nposeaesuw
TOPKUIOHTARABHOIO yyacTKa cTaoAa BHYTPH RPOAYKTHRHOr G nRacTa
NPHMMEHEHRE TOPHIOHTANBHNX CKBAXHE NOIBOAHT ROCTHIHYTL:

=  COKDANEHHA 4YKCN2 CKBAXIKH, CHHIEHHMH OOBEMA KANHTAABHNX
BHOXEHAR B paspaboTky HeGTAHNX MeCTopoxaenufil

- YBeAHVEeHNHS aebuToB HedTH B Xobvnapany CKBATHHEX "
NPHEMHCTOCTR HarHeTaTEeNbHRX CXBAXHH 924 GUET TNOBHEEHHA CTeReHH
BCRPHTHA naacTa;

~  BOBAEYEHHS g paspaloTKy CAOXHONOCYPORHHNK sanexsf ¢
HHIKONDOAVRTHBHHMA # HEOKHOPOAHEMH KONAEKTODAMM K TPYZHOHSBAZKDEMUMH
sSanacamM;

- NOBNBWEHHA s0bERTHBHOCTH paspaboTky HedTerasosNy H
BOAONAABADEHX 3aseXxefl HEdTH 33 CUET CHKHILHHS ACNDECCHU Ha NAACT:

- NUBMEEHKA XOHEYROR He®TEOTIAUN RRACTOR 33 CYeT YBEAHUECHHA
KonphHUWEHTA 0:;&7& naacToB BoSAchAcTRHEM.

’ NIpH NPHHATHH PpPERCHHA O TNPHNEHEHHN CTOPHSOHTANLHNX CKBAXWH B
X2XA0ON KOHKPeTHOM Cayvae cneayeT YUYHTNBATL, YTC BRHAY OTCYTCTEMS
AOCTRTONHOTO ONNTaZ SKCAAYATAUNY TODHIOHTRABHNX CKBAXWH, NAPOSKTHME
{pacusTHNE) MOKA3aTEAK HX [PKKEHERHA PACCUHKTRHN Ha BUCIKYN TOYHOCTH
NOHBAANHA T[ODHSOHTAALKOLG Y4YAaCTEA CTRORA CKSATIMMM B APOAYKTHBHURA
niraeT, Ha RoNHoe COXDANeRHE NpHPOAHNX csoficrs nracra B
FOPHSOHTANLHON cTBONE nocAe SYPEHHR, HA OTCYTETBHE NeLKONDORKBALHHR,
06panos riAMKH, DaSDPyueHHMS USAOCTHOCTH KOAOHHN THyS6 8 npeaenax naacra,
Ha BOINOIHOCTS SesjgedexrTHOR sxcaayaTauun O0ob6OBYAOBRHMR ARR nojbeua
LHAKCCTH WI CKBaxXWHM. TOAbLKD AOCTATOUHO AAMNTENLHMA ONHT npakTHyeckof
SKCNAYATAUHK TOPHSOHTAALHNX CKBAXWHH FROSBOAXT ONPEASNHTH TOWYHOLTDH
AporHo®2a noxasatTesel paspaboTKH  sanexef ¢ npumexncHuew T'C np
APOEKTHPOBAHMM , ’

SddexTupnocTs npuueNeanr ['C 32BHCHT OT reororo—QHIHULCXHY
CBORCTE NAACTA M TEXHHKO-IKOHOMHUECKHX YyCAoBRA pa’paSoTKH AZHHOr(
o6bexTa. MOXHO YCAOBHO BHACANTH ABA TaKWX YCAOBHA:

1) ecan ganuufl nedTanoA obvexT woxeT 6uTL sBeAeH B padpaboTx]
TORBKO NP PASEYPHBAHHHM ero TOPHIOHTAADHEMN  CcxBaxzHHaAMY, ¢
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TEXHOADIUUECKHN ShPeKTOM HX {IpHEeHeHuA SyserT BCA A0GHYA HedTH Hs
TAKNX CKBAXHH (HeSQ9dbekTHBHME n 3a6anaHCOBME Sanack HebTH):

2) eca® nauHuR HedTAHOR oOb6vexkT Moxer 6uTh paspaboradH  kax
BEPTHKAAbHNMY, Tax # TC, 70 S0PEXTHBHOCTD nNpuweHenwux FC ofNpesenneTes
K2k Pa3HOCTh QParktHyeckoR Jo06w4H HedTH us TC W pacyeTHoR AoSwued us
RaKROTC 00BEXTA APy NPHMEHEHKHHW BEDTHKAALHMX CxBaxwx (BC).

KOHRKPETHMA npHuep pacyeT2 JZAS ROCALAHEro CAYYAS TPRBEACH B
Npusoxeuny N.4.6,

Caeayer ocobo OTMETHRTb, NTO nNpH Rpuuencwn IC -~ nosoh
TEXHOROrHH DPaSpaborkH HEHTAHMX H KePTErasoOBRX MeCTOPORASHWR, patuer
2PPeXTHBHOCTH HX HCNOALSOBAZHHUR AOAXEH FPOKIBOAMTLCR MO SKOHOMHUECKHNM
NOKAJATCAAM, T.K. TEXHOAQTHUYECEKORA SOPEXKTHRNOCTH ; CHNCAC YBCAMMUEHHA
TeunoB AOGHNR  nHedTH H, BOSNOXHO, REPTELOTIAWH NABCTR COBEPHEHNO
HEeJOCTARTOUNHO AAR NDPHHATHR pPeWeHKA. 3TO BUIBAHO TeM, UTO Ha npuluan
BAHAET HE TOALKO yYereauveuue JeSHUTR no C, HO H YDEAHUENHE CTOHMOCTH
ax GypeHna ¥ darxauwussalka sabos.

lipy  npHuenenr® B JC CnocoloB noBHRTzHHR HefTLOTIANM nYTeM
TECDMHUECKXOTO, ra3oBOro HAX XHMHUECKOro BOSJEACTBHA Ha npusabofipym
30HY fANACTA H KA Bech NIXACT SPPEXTHBHOCThE OT KX (ADPHMEHECHHA
NOACYHTHRBAETCR WeTOJAMH, ONHCAUHMMH HHEE.

Npusep onpeacaeHss 3$OEXTHBHOLTH HEDNOAbLSORAMMA I'C npuposnres »
NpunoxeHun H.4.85.
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1. Bpeweunas§ MeTOAHKR2 ouUeHKE JPOEXTHBHOCTH METOJ0B NOBRMEHMg
HedTEOTAauK naacTos (PR 390-23-764-82) ,BHHK,1882 roa.

2. MeTogHuegxOe DpYxoBoACTEBC KO OfPEAERCHUN TEXHONOIHUSCKOR
9Gde K THRHOCTH rHAPOAHRAMNHUECKHA MeTOROB noaKpehuna HEGTEOTRANH
nazcToR (PX 39--0147935-209~87),BHHK,1987 rox.

3. MeToAnueckot PYROBOARCTBO 10 OUEGHKE NPOUNCAOBOR adherTHERHOCTH
MeTOAOS YBEAMUECHHA HedTeOTJ2uHM HA NOMAHHX  CTAANAX  padpaborky
sasoAxesned, TaTHHNK, 1982 rosa.

4. MeToZuxa RAAANHDOBBHRY ACROANHTEAbHOR XOBYUY NedTy 2a cuer
NPRMEHEHKA TeONOFQ~TEXHHUELKHX MEPOADHATHAA 00 YBEAAYECHHN HEPTEOTIAYK
aaacTon. MO “TarHedhTs™, 1893 r.

$. HHCTDYXUMA 10 ONEDRTHBHOMY TNRAKHPOBANHR U eXedecauHOuy
onNpeRefeRHD AO06WUN HEGTH 38 CYET TepPuRUeCKHX METOAOS BOSAeHCTBHA pa
naacr (Npraoxesue g PR 38-23-784-82)

6. MeTOZMKA AHAAUIA ONUTHO-NPOMHUNCHHNEX PAGOT [0 OOBWWEHWK
HegTeoTARUK NaacTos (PR 39-9-482-80) BHHHW, 1880 r.

7. NeToZHUECKOE DYXOBOACTBO no oppejefieHHD BAHAHWA Te0JOFo-
TEXRONOIHYECKHX noxasarenef Ha HedTeOTARUY Ha ‘acHope
KAaccKpEXaUHOHHUX MmeToxor (PX 39-079.91), BHMH, 1990 r.
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Npravxerne 1

-3 [ o e 2 8

Noa XapaKTeprETHRAMH DHTECHEHHY NOHHMARNTCH pPasSANUHEE
S2BHUCHMOCTH KeXAY BesMunHaup 0T6O0POB HEPTH, HOAH HAH XIRAKOCTH,

| 4 HRCTOARIENY BpeNeHR HEBECTHO Goaes Fis] XapakTepueThK
BSTECReNHN. B rabauyge N.1.1 upcACTABALHO  SOARmMMHCTNO HS  BIHEX
XapakTepHoTruk (xapukTepnorurd  ofnsHaueHHwe GYyXneHHMNH HHaexnauH
MOryT yTes MATEMATHUECKHX npevbpasonaunf SHTH cBeneNy K
CoOTBeTCTBYNMHM XBPAXTEDHTTHKAM [+ UHPpPO LM HHJeKGOM, 8
XapaxrepHeTHkr B€Y nEAEKCA HMeRT TOT X& BHX, NTe H COLUTBETQTHYDKHE
XapaxrepHeTHEY © wuaexcod). Ha puc. ND.l.1 npruoegena xaaccuhpuraund
HIHECTHNY XAPAaKTEDHCTHE BUTECHEHMA.

XapaxTepue THIH DHTECHeHHX HOAPASALANDTEN Ha JABe Soapmse rpynaMd
KpHeHe O680ANEeWHS N  uafenHs. KpHAHe o6uoxNeHuu = 3T0 YAVHCHMOCTH
REeXLlY HAaXonAeHHRMR OTOORAauM HedrH, ROAN K (Hax) xHaKocTH HIH
HABHCHMOCTH MexIAY HaKORJeMHWMn oTSopauy KM OBROJHERHDCTHE NPORYKILHK.
Kpuoue 0BROAHEHHS XAPAXTEDHSYNT UPOHEGC O6UOANCHHA CKHAXMNM (yuacTKa)
B HABMHCHMOCTHE 0T HAKONJEHHOR Z0SHYK XHAKOCTH.

KbHpee nafeHHs = 3TO 32BMCHMUGTH MeXdy Texywel noSuuyel pedrs 0T
$2KTOpPE upeMeHH, 3 TaK3e UBHUCHMOCTH MeXay Texymed M HakonseHHOM
AofhyeR wedTH., KDMBHE lagedny X2PAKTENUIYNT HIMEeHEHNE q06Mup HepTH
BO BpENENN,

Buxessevcs webosesmas rpynna KpHBUX OOBOZHEHHR, 'A¢ K Kawectse
AQTIOAHKRTENbHOA nepeNeHuofi NpUcyTCTuyer $akTOP BpemeHH. YCisouwo 3TY
PYNRY NeT0A0B MOXHO HASBATL BPEMEHHMMH KPHBHMH 06MOAMEHHY,

XapaKTEPHCTUEH RUTECHEHKMS NOAPAIACANOTCH WA MHTErpuinHwe H
auddenpeHunaarune. HuTerpasbune NETOAN, " OTHHYYe 0%
ARDGEDERUHANLHUX, HE HCHONBSYNT rakde wapadeTph Kak obuoAMenKocTs
(Hedreconepxanne)  HPOAYKUMM  Han rexyuue orfopud  dapnaon, JNobas
xapakrepueraca BNTHECINEHMSY MOuzer n ANHDM HAN HERBHOM puie
npeacTasaena u HETeIrpalbrofl HiK autbepenunasbnoft bopue.
Hurerpanpauun (ﬂﬂ¢¢epeuuﬂaﬂbuuuu) Gynen HANRHBATH METORN, HAH
peanmwsanumny xovrepNx Hx QBTODN npelnaraet HRterparhuys
(Auddepesumnaasnyn) dopuy xapacrepucrsx. MpH NPOUEAEHHM APAKTHUECKAX
pacuyeTor Gonpmet NPEANOUTEHHE Caeayer yaexrsTbh HHTErPANbHHENM KDPHBEM,

HWOCKUADRY OHK WMEHEE MOABLUPXENN NAMNHWUD HIMEHEHHH CHCTEMHN DPANPRGOTEH.
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XAPARTEPMCTURY BHTECHEHUA

Taonnua 0.1.1.

Haspaume wmeToR® WiTerpaavHad ¢opMa

livgrepeniyanbias fopMa

1 2 3

4

KPHBHE

PBOXHEHRUA

JByxnapaMe TPHYE CRue MeTOM:

I.ToBODOBE- InQ. = asblnQ
ThRomome (1957) B H
. o,
15.CazoHoB (1957) 1n6— = 3'+ b'inQ,

~Macassues ¥ xp. (1880} H

~Bymuras 5 Ap. (1983)

2.MakcHMOBR (I95%)

2a.7lepMAKOB(1975)

20.Taps {I1878)

ana= 3+ bQH

2B.llapa/Mes (1980)
3.Qpanuyacruft Hedra- B _ 5 & pg
EOll WHCTHTYT '™ H
(13/&)
4.Hasa%3-0maqea %% _ 24 bo
2y 5
5.CumaueB-TloceRnYy % a4 bo
15 dy X
53.0cTpOBCKAA~ 1 B ,
Ixamapos(IS6I)  q; T & 0 °

536, "ancuE~TrManos
{1285)

5B.Tapcur (1986)

1 ‘p =1n(e®*b)+{b-I)1
-n—-i—_—fa =ln(e )+ ) nQH

EB 2
lnI—_—fB=ln(e *b)-i-bQH
I-£ B Q
B _,. B _ .8
1n_f.a__. =1n £

g
QH= g '+ b'ln 2.

Iy

fB
Q, = a'+ b'ln T,
f.‘3

r-?',;:a*z"%

I-f, a
—EF, T 1@ F By’
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Som Z

(4% | %]

sr.TycefEoB(1986)

6. MomuKaUuR MeTona
Ha3spopa-Lunavens

7 MoDiderauns MSTOLA
CuanayeBa-flocesuya

8.[MpRepaaH (1970}

g.Kamdgpop (1974)

10.CazoHoB (I973)
I1.ACHzGaeB (I981)

I2.MeT0N NOCTOAHHOIO

HABQTECONC DRAHAA

13.400¢ (I985)

14.2pmary-CMODHIK
(I978)

I5.MoBuura-Yepenaxun

18.I'prropbes (1578)

17.0crpockunt-
AXEnaDos (1981)

18.0cy BOKEA—
I¥3M5p08 (1981 )

a*Q

1n-E =5 + bQP
K d

b0 -1/2

.‘:DQ
[}
]
1

Q9 = 2 - bo”

o, =8+ bl.nQ:'K
inQ, = 3 + blnQy
Oy = 8 + bQ,

1 a
Q™5 In{l+be QJK)

— 3
%5 My =Eg

Q. .=0  + b_ b_+.a.?_§ -
X “H a: b ] D+aQH
b+ag

= 2in

arbQ,
o =g-inle  F:I-g?)

£
1-

8+b
B < (Irbgyle” OB
B

bQ,.-a
—%— = (I+bg e
H

P Q—a/z

H 2 *R
- -z
EH.‘ bOg
_b
fH B Qm
£ - bef
H 0 t=b
o
£
fy = const

ln-Eggg--%%r 3 + bYy,
I-?_:—B- = a-bQH
- 1-—;:2— = as+b -._é
B H
1n £y = a+bQH
in fB = a+b1nQH
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TpexiapaMS TPHYECKHE METOIH

I

I

2

9.CracsEKOE, PariMry~

JOB, FYIUYK {1964, 1968,
1980]

-MoBMET a~-HaflneHOB
(1968)

-Muryesa (1977)

~EnTymesKko (1979)

~{carryJosa (1980)

~MeJbHMKOB, X8HaHO-
pa (I1S85)

92.ByToprx-liana-
James {1981)

0., Tx2yeEKo-Mepky -
J0Be~1 Y520yl
)

0

I.lipaBe THUKOB-ATA-
fOE—Bally DRAA-T &~
BERKO 1!9737 )
- [MpBepAAH (c-2/3)
~ Kamg2poB (c=1/2)
~ CazoHOB  {c=1)

22 . Moynwduxaluua MeTons

[paBesigioBa B _ID.

23.Metol runepSoSuyes-

CHOT0_l8JtR¥A HemIe~
Cofep¥amin (WLiH)

~CQ
- A S
QH = 3-be

0/8

Q-0 “={(HH3, -0

&/e
*{I_ue 2(Qy-0y )}

2
Qy = a¥bQy-COy

@y = a-bly

QH bl 3+bQE

-1

TS [1- (T+coQy)° ] £,=8(1+bcQy)

_b{c-1)
£ o=t Q

inf_ = ln(bt‘.)—GQﬂ

B

£, = b—chx

bI-C) o /e
Sy Rx

‘)le
X

-lfc
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Ye THpeX(18DaMe TDUME CKIE MSTOIH
24 . MoIutKauns Me- _a_ a _
ToRe HITH % BUI5T T BUE) ¢ £=22(I+bcg,) /¢

*{I+bCQ,) °

~ MITH (8i=382)
~ CTacedxoB H JP.(c=0) - 3KCOCHSHUNAALHNA 323KOH
- Apnc (c=I) -~ PapMOHMYECKUR 38KOH

- TK3YeHXO M IpP.(C=-1) - JMHeHHH® 33KOH
- Hpaseﬂnnxos ¥ JID.

chﬁl 31
~llupBepAfE (C=2/3)
~Kamdapos (c=1/2)
~Ca3onon (¢=I)
~A0H3628B (31=0)
~Cymaues-llocesny (c=1/2) - runepCOJHMZECKHMA 3aKOH
~MeTOX NOCTORHHOIC HedTecosepxaHug (c?>1)

KPUBHE HAREHUSA

CTeligHHO® 3aKOH

IByXnapame TPHYESCKKE METOMH

1. {5)CymaieB-Tloce BHY £ . asbt . .2
{{yoarywes-1987) o = W * EvEr)?
C=1lz )-THIE Y .33KOH

ta.Bapoomay (1981) qyeare 220 4 asg‘H

2. lma-~-Xurrpnc (1964) } .
(e=1/3)-TRIEPUOJ, 3aKOH Gy=ai+azbeastiiact?

3.(8 )%aenmm
(T= ~-CTenNsHHON 3aK0H

4, (S)légmoapof(lImo)
TN TOB -t -
(C=L/Z)-CrenexHof 3axor %y = 3-bt 4y = bt

= a- bl’._‘/2 9g= = t'ﬂ/Z

L=
t

5. (I0)Ca3cHon

(C=L)-CTEneHHOR 33KOH 8 + bint

O
o
"
faaie

6. (12)MeTOL NOCTORRHOTO 0
IB0HTA HedTH (C>>1) y

"

38 + bt qi-l = const

7. (13)Apne 1 a
(E=1j-rapMoHnYe Ciut Q= pin(1+be’t) 1o qz= a-bo,
3axoH
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TpexnapaMe TPRUECKYEe METOIR

*

&.(I9)CTaCeHKOE ¥ XD. 0
B

(c=UJ—3KCIOHEHL. KJH

©.{20)TKaveHxo ¥ _Ip. . sebt-ct?
(C==T]-JVHENHEN sakon oy - S*bt-ct

10. (21){lpaBeHYKOB ¥ JID.

| ebRZE] 5> T-CTENEEHOY, QH = a-bt

B38KOH (Occel)
11. (22 )NoIBalULs MeT0Ia

IDeBe MVROES ¥ 0. .
TCEQR] 3si-cremer- on = 2Pt

Bofl sakor (1)

12.(23)MeTor THNEpioImyec— 0=
KGTO _LGHEHNS JEORTE B

BeQTE (MUK} (81=32=8)

Ye THDSXNaDaME TDYYE CKBE METOMH

13. (24 )MomiuKauMs MeToRa QH'ST?%ET - BT

*{1+cht)

B-be St

BiT-c]

1.1
€

in

%

%y

Sy

qﬁnln(b:)-—ct

e b -~ 2¢c%

bi-c), =1/
x —-—-E—t

b{1-c) ,=1/e
- — t

1
qgna(hcbt)‘

1

qx-azl1¢cbt}‘
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PRpOKD BSBeCTHWe METHAN XAPDARTEDHETHAK NETECHEHHY HOSDENFeANmTLyY
WE ABYY ¥ TUSRURDIMETpHUCCRBe,. HABREHKE NETLEE COUTHETUTEYST MHORY
HeHMBEOTHEX J&RaseTpon, TPeHYeRNX JaM €50 DedArSauHp. L% DeasHSAUNMK
HBEYXNADANETDHYCCKHX METULAOYB ACCTATOYHOR sBisercs I¥60 MHYTEFDaRbNAN,
anbo puddeperuvannHazn  SODME, Ars peasnySaAUHA TPEXN2DAMETPHUSCKHX
METOAOEB HEOOXUAHMO NOCTPUEHHE ¥ HHTECIPDABXbHEX K ZHOOCDERUKAABHH)
XADAKTEDUCTHX .

AHBIYI  HOSMOZHOCTE B TOUHUCTH  HCOOXLAOHBAKMN CYRECTEYRUHY
XEPAKTEDHCTHE BRTECHEREN HOKa83J0, NTO Aa3 CAyYyay, xorpga Gasosws
METORUN PERBJAGOTKH HBANETCX HRBOAHEHKE LA BKCTPANOXNHUAH GAKTHHECKH?
AAHBNYX MOTYT DPEXOREHIOB#TLLM CABAYRUKE HaKkbonee pPUCNPOLTPEHEHHHE
X2APAKTEDHCTHEH BNTECHEHHM:

Q, = & + B/Qy (n.1.1)
Re*Q, = A + B=Q, {(n.1.23
Qy = A + B/ yQy {(n.1,3)
Qu = A + B¥q,/q, (A.1.4)
Q, = & + B=lnQy (n.1.5)
Qy # A + B*lnQw (B.1.6)
Q, = 2 + B*in{gq,/q,) (B.1.7)
(@ 7 ©0% = & + Bxo,? (n.1.8)

rae: Qi Q2 Qp = HaxkvuduHBay 200848 COOTHEUCTBCHHD HedTH
ROAN, IHAKOQCTH?

Qu? Qg = TeXymHe nebyTN COOTHETCTHEHHO HedTH B HOAW;

A, B = ¥xoudhdHUKEHTH YPEBHe¢RHR, OlPCACARERHE ¥ pe3YIBTATE

TATHCTHYECKOH OOpaCOoTKH QaxTHUECKHX ABRHRHX.

Nepyoa, H& KOTOpHA SKCTPANOINPYRTGH daxrHuecKue RARHE
pazpafivrkd ofbexrTa O2N0BNM MeTORDN € HCIUNLIUBBKKEM NEPDALKTEDHLTH
BHTECHEHHN, JOoxXeH OHTH CONOCT2BEM ¢ BDEMEHEN 22alTRUHE  STH
SHEMCHNOCTER.

MLl t. Oupeseyepde zobuyy Hedwd 88  cuesr ppHleyeMuy  MYH

KOODaR 3 3 ya Hedry pl B8 TeXVEHAN HedTe ELE:
KOHAEHH 0B6tu; Koy ) uiad Gespayuenuwii. ofweyv  An6nu
IMAEDCTH,
KpHHNEe M 3THX KOODAMAATEX HMEXT 3 Xapaxrepiuux yvacTxa (pHe
1.1.2) ~ wauanphwR 04, coorsercTyolmA SeSROABDA CragnB Sxkchyayartalsr
H upeacrTabhienull ppAaMoR AHAHeRD cpelsHBR AB - aa4  mropoh  eraar

BAsPABOTKH H VHHCHNACHER KHOrOUHGRON 2-f HAK 3-A CoensHH, KOHEYHE



JasncriocTb naxonsennon RopiyM weet (Qu) ot waxcRrrexuod nosiw swaxoctd (Qx)

4 Qn

Puc. N.1.2
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BCA -~ aas pospiel  coraany  paspaborkn,  Yvacyok BCA evpesures &
ACHMNITOTE, urptvabmeR BLiHUHHe HIWIEKAeNNX JaNacVd H  MOoXeT O6HTH
UANPOKCHMHDOBAK H BHA® rénepboau

Qu = A ~ B/Qx (n.1.%)

O6paboTka GBRTHUYUECKHX JaHHNX MNORET OCYHECTHANTLCH MeTOAUM
HAKMEHDEAHX XBaapPaToB. Xosdduuwenrtw A n B HAXOANTCH ®3 aobuahbnoﬁ
tHeTeuH ypanncugﬂ: a

A%n- 831/ xgzoﬂ .

A‘.Z:_;llox = BZ(1/Qp)° =2 Q,/0 (n.1.10)

ra¢ Q,, Qp = daxrTHuecKue JuHHNE JUABORHEHHE, UTHOUHNHELH K
AMNPOKCHMHDYEMOMY y4yacTKY BC, n - HHCH0  9THX  AaHHRX. [ocae
BRYMCHEHHE KOBIGDOHUNENTDD A B B XpHURN IBXTTPANUINPYETCRY HA NEPHOD
upHsEREMNY worore Kereha (ywactrox Gf).

daKTHYECKHE ARHHWE lUpHMeHennss WYH wa puc. 0.1.2. speacrapnaens
yyacTkod CP, uppYed KRAXJQ0R TouKe OTsevaeT oupejenenHax aara. JobSuya
Hedru sa cueT lpHMexeHHd MYH (4Q) oupegesseTCH KAK  PaRsHHUA  Mexjy
baxrHuecxofi a06muell (CP) o sxcrpanciupyecuocf vacrbr xpusvk (Ch).
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[ [ v KOt W TH
{94} ~ norapuéy warouscHuol gobyuu xupxocTH (wodw) (Oy) 7.

lipn o0BNAHEHEH AoBusaeuwvh ApY gy XUHH e 3% ao 90X,
cuoTBETCTHYRGER YyuacTky Bcn'uuc. .1.2, naxonidexHas zobuya nedry n
SARHCHMOCTH UT HaxOuneHHNR gobwuM¥  XugkocTH Woxer ORThr BMpaxeda
yPanReHH eM

Qy = A + B¥InQ, {R.1.11)

MTon o0OHUHOM SaBORHEHHW 3ITR SABHCHMOCTD HMEeT NDRWO HHedHuR
XApaKkTEP. npg HOAYUEHHH AOHOAHHTERhHOR  A06MHYH HedTH sa  cyer
NOKNEREHHR METOAA PakTHYECKZIN A06NUA HepTR OTKAOMIGTCR OT HpsUoR
{pre.l). 3azavasch obbvexon A06uuM EHAKOCTH, MOXHU OUPEACAHTH APHpOGLY
xofiyn vedTH 32 cyeTr wMevrvra, 4 HA oaunpakobdA  0bveM A06WMM  HedTy
NOXRO DNPSAEARTL HOOEBXTHOROUTD METORA Ba gueT CHHXEHRS 206wvun nbawm.

Orpesux  HK coorgercroyer AHHaMMxke HAKQUAEHHUOA dakruvecrogd
4o06uye HedTH HDH Hogum MerTnge pEIpAboTEy, oTpe30k NQ -~ npordosxod
zobuye HedTH  npH GasosoMd  peYwue paapaborxu, nrpeaok  HQ -
Aonuanure sHOR  Anbuye Hedrn ¥a  CueT JoANfieHsN HedrTebrgauy naacra.
iy onpeaeNEHHH ROOLYH HedTH 33 CUET HHTeNCHOHKAUNH NO upot'ao:mouy

Teuny uTGONA XHAKOCTH YCTAHAWAMRAETCN UHOROXEHHE TOUKA P H3 orpaske



HQ. Jlo6yus NBegTH 3# CYET MHTeHCHQKERBUWY BYSer oupesaarTbhey Upoeruuek
arpeska PL Ha ock  UPynKHaT., BeaHyHEE chrxeRus obrewa NOUYTRG
ZoGunaeUOf BOAW NPE NNKReReaHyy MEYE N0 CPABHCHHD € G23opwN pexnvon i
DRHU K TOXe KpiHGeCTHO AOSHTOR REOTH COUTRBETCTHYET VTptsox KS.

Hapsay ¢ IrpadHuecKHy muerToApM OnbelencHry zob¥un HedTH 32 cueT
METOAS , te MOEHO OUPBLAERRTL EHBRVTHEMECEY.,. LA% TTOTO ﬁ:ai‘rn\;ec:ue
NOKa38TEAY, COOTBETOTEYNUKE AMHERHOMY YNBCTKY kprpokh, obpabarvpamrcs
NO WETOAY HBWNEHLWHY XBIXPATOH:

Arn + B‘:ZRIDQ, 2‘,?: Qy .

AZAn0y + BZ (1ngy)2 = £ (Q,*1nty) (n.1.12)

B3 srTux  YpaBWeRRR onpeaeamupTei XOSHPMUMENTR A K B, Ky
HOAYYSHHOPrO HWPAXEHHY IO 3a2aWHKEM  SHBUEHHNN Hakonuxewnof  zobuymu
IHAROLTH OupeyeaseTed zobnNua yedTh uPH GRNOBON BaAhHAKYE.

Cpannnpas nosyuennoe suzucHue no6uTOR wedru © paxvruvecwolh wa
CAHO M TU Xe SHAYERKE AUBMTOR XHAKOCYH  (MAK CKOPPERTHPORARHOE)
fosyqaew AO6NYY HedTH 33 cuer napHuerchHuy NYH.

2 LA nfipu
MeT ! £ .
n2AQﬂ2m11uQLQ_nIn2ﬂ2hHa_Llnﬁl_£I_HﬁxnnA£ﬁ&ui_luiﬂﬂﬁﬁﬂiﬁlu_12ﬂ;4
3TA sSBUNCHMOCLTDL, NECWOTDR HE pasfpoc royer PAKTHULCKHX ARHHMK,
MWueeT XHHEAHNA XapaxkTep Wa nosxHed craxmny P23PaboTkr UDH o0ENYNO
sagogienun (prc.B.X.3.). T.e. yrouneTeopseT Ydassepun:
In¥ = A + B*Q,
O6paburak YarTHUECKHe aapnne 53

(n.1.13)

BEPHOR a0 Havaxs upHuBHENHN
METONA NOBHWEHRN HEYTEOTARYY WETOAUM HAMMEHbWH KBazpaTon

noaywu
ypaBEeEH#e HOraDHONA  TEXYRHX sHayeyuf BOAUHEGTYHHOrO

QTHEBERY T
BaxonaeHHOR pobwur HedTH Ana 6anosoro sapuansa.

Ans  OUPEREREHHE NPOYHOSHOA A0buuM  Hedra
npencwaunuﬁa :nne: o N

Intagfay = 1) = A+ B2(Q, + g3 (M.1.14)

No HTONY YPABREHHD, HOCHERDBATEABRHO Saxanancs NP
OTEUDAEMOR XHAKOCTH 33 nepuog  (mecsn, xuspray,

Ypasyenne (N1,1.13)

roA) cupepeygeves
HPOIHONHAX au6NYA HMEOTH NpH GE3VHOM perwue.



JapHCHMOCTS ADTAPHONA TORONEITHHOTA QTHOMEIMS 0T HAXODASHMON NORVMMKW BEOTH
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Hakonnensas zossta neeTh

Puc. N1.1.3
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Ras OfpescAcHMN TeXHOAOrHueCKOl sdpdeckTHBHOGCTH BosachcrTanxs RBYH
H8 lizacT pasdpaboTana uporpamna STAT, HauwcadHHax Ha sawke SOPTPAR zxuw
PC 3BM. B fNporpaudt HCHOAKSYDRTIN BUCEMD XAPAKRTEDBLTHE RAUTECHEHMN
FAYXZQA H3 KOTQRUY UNHCHOEH CHUR uopxuaAKouufl Heuep:

Qg/Qy = A + B*Q, (n.2.1)
Qu*Qq = A + B*Qy (1.2.2)
Qy = A+ B/ VG, (n.2.3)
Qy = A + B%q,/q, (n.2.4)
Qy = A + P*InQy, (n.2.35)
Q, = A + B*1nQ, (n.2,6)
Q, = A + B*ln(q,/q,) (n.2.7)
(07002 = A + Brg? (n.2.8)

rae:r  Ry.9,,Qy =~ COLTHETCTBENNO HAXODACHRNE ULGemn  xobuun

IRZKOCTH, HEedTH W wosH.
Gyu+83 — COUTBETCTUCHHO TERYMHE 3HaAUEHHK ROGNYH HedTR o

BOAM.
A.B = nocrossinNe xo3¢dHUHEHTH,

B AporpaMie jlocnezOBaTenkHn AAN  Kaxaof M3 XapakTeDHCTHE
uurecHenus (0.2.1-N.2.8) nposoaswTcy cAeAyPOuHe onepauklh;

1} onpeaersmrcid xO9PGHUMeH'TH MOAeAH A K B C HenoanloBapnes
METOJa HaMMCHLIMX xpaapaToBd, BupazeMus, CTORMHE Caesa B $opuyax
(M.2.1-.2.8) ofousavamrcy uepasy y, & HHpaxedAue HpH xordduitMenre B
yapes X.

PR ITON UPeANOXArAETER W10 Qu,Qy.Qu.Qy.Qy ~ XBIRRTCA OYRKuUNsMY
speweny wav KWAIEXLy i,

Taras:

. A e
Ny Ex(1ap((i) =2 x(H=Zy (1)
T - v L

. X (1.2.9)
Ny Z 1% - [ £ x(1)12
4zl Iy
5 y(i) Zx(1)
A _-.'.:‘ — 'B!‘ L R Nl = N - X + 1 (n-z.IO)

Ny Ny
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yae: N - Homep MHgexca 1, COOTHETCTHYRWUHA WOMEHTY HPDBEABHHS

NEPOTMDHATHH .
K - HOMep MHAeKCA i, COOTHETCTBYONKA MUMEHTY Hauara oby~-

yeMHA MOACTH.
Kl - uBcAC TOowexk obyueHds (NHCAC vONEGK HO KOTODWUNK ofipeixe-

ARDTCR KOBOOHUNEHTM A.B)

2}, OUEHHHBAETCH COUTHETCTHME KAXA0R WOALAH HCXOAHWM A2HHHEN fiQ
pacCuUHTHHACNKW KOBOOHUHEHTY KOpPEaNURH # ChEeAHEKHRADRTHUHOMY
OTKNOKCHHE. KO3dOHUMEHT KOPPLASUKH ONPERCARETCH UO dopsyne:

- 2: x(1}) 2{ y(1)
z; [(x(L) - &4 H(y(l) - )1
Ny Ny
CRG = ABS - . {n.2.11)
" ZF x(i) 2 Z ¥Y{i) 2
£, x(D) -z *zrtrti) - )
Nl FEr 4 Nl
CpeaHeXHAIDATHYHOE OTKIOHEHMe nDlbeaenseToy IO dhopuyne:
P a?¢1)
N1

d(4) - oTcaAoOHeHHE HIMEDEHHHX Beauuuy Y (L) oT RAUYHCREHHERX Hs

pupazesnft (N.2.1-0.2.8) npn sazawHux x (1).
Ixa x0200HUNEHNTOB A H R BUUMCAMOTCA JOBEPHTEILHHE HHTEDPBAAN K3
cneAyOPAHX BRpaxesnii:
(A - tg*s,, A
(B - tg*s,. B
saenp:
tg = ueauuusa, SANOXCHHAHN H RPOI'PAMMY, CHUS3IHHAKX C BSaKOHOM

tg=s,) (1.2.13)
tg=s,) (A.2.14)

”"

pacnpejeseniy CrraeNT2, 3amAdcireax ot uncaa (K - X + 1) (»n nporpawuy
RaNOXEHH AAHHME 2ax F35X~HO1'0O HHTEDwana).

[ 1 o,
S = . « Zaf(i) (n.2.15)
2 Ny &
1700 - 1)* Za?(4)
Sy = e (n.2.16)

F x4
3). OnDel.ﬁ-JanTCﬂ TPH AYUliHe MOJACaH, Hueniuue CAMHEe BHCOKH!
xonddHUHenTy Xoppeasuuw. Mo x3xg0f H3  23THX  SHOPAHHHEN  MOASAS:
OnpeaeaNeTeH AGPEXT OT UPDHMEHEHHH MeTOZA:
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-  upupotT aubwyy  HedTH. DOXYYSHHER  aa  cyey  HOBNREHNMg
HEGTEOTZENE NAuRGRTR]

-  NPHPOCT AR06NUKM  HedTH, MNOJIYNEHHNR 3B cyeyr wunvrencHOBXalHY
pPaspaboTEK, ONDeaAtastMiE ¥ pesyAbTarte BHOZA 5 DPOrpaKsyY NORETHy
UPOTrHOSKO!I'C Teuns UT6opa XTHAKOCTH  (ZBHHHR  apdexT woxeT 68T
OTDHUSTeABHMM, eCHH Deanndwh TEMI OTEODE XKIKONTH GHHX2eTCx No
CPEBHEHRD © JIDONHOSHER)]

~ CHHXexHMe OO6BENON NONYTRO-ROBWBREMDR HUAN W CRHO M T Xe
BPeu&sy, & TRKXe Ha OAKMAKONNE KOAHYLCTBD a206MTOR Hedrh.

B nporpasMie TAKX¢ pACCUNTNBAOTCH: CPEAHBEC MSHAUEHMM MoKasgTelef
YOORETHNHEOCTH 110 TDEN BYyMHM MOAensiNM. . ..

02,2, ExopHay HBOODMAUNH

llepex aanyckok uporpawue Stat neofXoausuo obpasorsath dahn,
XOTOPHA PHOCATCH BXO0AHNe faHHwe., 2Tor $3RA  f0axeM  HueTb  uM,
cocToNnee He OHoxee WwEM H3 6 cCHuBOAOH Ge8 DACDHPEHNS H HaAXOAHTCH ¥
ToR X& IZWDBEXTOPHH, OTREYAa BBUYCRaeTCY oCHOBHaZY Aporpaksa, Habnow sag
HHOJAB HXOAHMNX AAHHEX HMEeT CHCAYOMMAR BHZ:

NoNHOE UHCAO BBOAUMEX SHaueRHl NokasaTensd paspaborkr ¥ =
Yuero BRoAMMHX SHauveHHA noxasatenell paspaloTXR R0 MepOnpPHyruy N=
Ypcao sapiadTop NpH BHGODe ONTHMAJZLHONO KOSHYeCTRE TOUeKk Gasu NN=
WRCA0 RBPAXTEPRETHX BUTETBEAXH, No XOTOPHM bBuaasTcex wedopuaupnx NPE=
Ipesenbrad OEROAHERNOCLTD NPOAYKUHH FN=
Kacwrabuuft koshhHUNEHT UDH BHOAE noKesaTeneh paspaborey (v/7) ME=
Npusnax praaup {1 - noxakas, O - Tosbvro rabany) NWR=
NepHOZHRHOCTL WBGRA vokaldaTeled paspaboTky (uecsun) PER=
fNpovssecyy pacuer = {32 1, wer O): nnex oyuruufh -
NpupocTa aAvbwyh wedrn 33 cueyp HETEHCHEHKARWH =
fipHpotra A0GWME HREDTH 33 CUST YBEAHYEHHN HEPTEOTIEANH =
CoxpanedHs JobHuH BOaH -
Buoa nvxasaresel paspaborkH H HaxouseHHas Avbuuz
wedTH IWAKOCTY

BxogHbe LaHMHNE, PaCNOADKXERNHe 8 konge GTPOKM  aozcHydmer?
vexcra, #abupanwTcs u  cTonben. Kexay gpexcroMm M UHCRO  HeobxopuM
upoben. KoNoHKH 85aNeRHA HakongedHohA  A06wuH HepTH u xnarocTh
06PASYRT NATDHWY, YHCAD CTDOK ¥ koTopoA pawko ¥. Ecan wapamerp MX
1, TO BEARHUHHE EBHOMANTCH # TOHHEX, ecan MK = 1000, 1O 8 THC,T M T.A.

Yuesa: N > 23, BN > R, 1 < NpE ¢ 8, 0 ¢ FHN ¢ 2.
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GEépasent SaNOAHEHHY WaENOHA ANN HBUAE BXOAMNX ZRHHEX HDHEenes B
JIPHMEPE DBCUETH.

! v v VUEHH

Sanyck NpOIpaumMiN OCYymecTsANETCS Ueped éafa STAT, EXE, xorouHi
AONXEH HAXORHTHEH HE& TOR xXe AHPEKTOPHH, Wt B $afa, coacpzuluMi
RXOANYD HHOopMaNKE, Jlucae sapepmeHHN paSoOTM  UPOI'DAMME  Ha TeEKYHER
ARpexTOpYH oSpadymrcy AR2 HOANX Gahna, HueHRX HuM dafisa C BXxoAMOR
Hubopuanyel M DacHHpEHANes oUT n StA. B ¢afae ¢ pacmupeumnen OUT
PACRAHATHYALTCH HNXOZHAN dHHPOPVAUKN, U SAVHCHMOCTH OT ToC0, xakaf us
npHusHaxop 6un sazan. Hudopmaums BMpaercs M pMae TaSavum N.4.3.3%F u
Hopgaxe ySunauuy KosOPHUNEHTA KOPPEAXUKH, DACHONATANTCN YDARHEHHS
XAPAKTEDHETHE HHTECHEHHMH, NSHaAYyCHHA XOS$GIHUHMEHNTOR W MX oOuexxa, IIpH
STOM cHayana pacuoaarampres $yaxunhn, ans KOTODNX TEXHOJAOrHYEeCKHe
3bbexXTR pacCUNTAHM HA HeECb CPOX UPOFHOIHPOBARMN., Ans HUX NPOIMUZHOE
npemid pasno NN.

B ratauue N.4.3.2 NpHBOANTCH 3JHRUCHHM NPHPOCTA ARO6HYH HedTH,
HOAYVEHHNE 32 CYET HHTCHCHOHKAUMKH fApouecca Daspaborxu, paccuyndTaHHNE
BO TPEM XapaxTepHCTHRAR €, HaWHboabaMMKR KOSODHUKKERTANM KOppPEANUHMM,
SHaAVEHHE YTHX XOS$PHUHEHTOB H COOTRETCTBYNmMHE XOSOPRUHeHTH A H B,
TpeThz Tabanua N.4,3.3 Huesr AHAROTrHMRNA BHA, HO ¥ Hed npUBejeHN
3HAYCHHA npHpocrTa A0SWUY  HedTH, NOXYYCHHOrO 3I& CUET YBeAHUEHHSR
HedTeoTa8un., B Tabamue 1.4.3.4 Taxxe AA% TPEX ANYUNEX XapaKTeDPHETHK
NpHueJeHR 3HAYEHHA COXPAamBEHHMN A0GNYY BOAN uUA OAHHAKOROE bDpeud H Ha
CAHH H TOT xXe 0O6den JOBNUTOR nedTH,

B dafine c pacwspesnem STA HaxoOAHTCH KHOOPDMAUMK AAd NoCTPOEHHA
pHCYHKOB © nouomd® nakerta CHART. Jas sXoaa B STOT BAKET OPraxnNSOBAHNM
CHEUHBAbHNE dahnu AST.BAT.CST.BAT “ DST. 8AT. taia AST.BAT
HCoabSyercy, ccAR uaxer CHART naxoauTesn Ha wubrom pucxe A, CST.BAT
~ BCHH ITOT nHAKET HAXQAHTCN HA XecrTkod auwcxe C, a DST.BAT -~ ecuaw
BTOT UAXET HaXOAMTCH HAa xecTxoM aucxe [J. Ilpu novsecmednH jpaxevra CHART
#a  apyrou  auexke  (E,2...) 8 3Tt daflam  JoaxHE  Buyp  HBEIEHH
cCaooTHerSTHYDaKe HYMeHeHHy. [fluomeaeHne naxsta CHART Ha xecTxuf  AKeX
XEAATEABHN fJuan yCKOPeHHM &'t 1paboTH, HUO He p6ssarTenbHy,

flepen xawanon pafiord ¢ uaxerum CHART v ero  AMpexXTOPHH
HEOBXUANMMY cosgaTh HOBYN NUAAHDEXTODHR ¢ HMeHew STAT.

Bcan daita ¢ pacmHpenHed STA HAXOAHTCR #Ha TeXYREA axpexTOpHH. TO
fiacne BUTIAKEHHN KOMAHAM

AST *. STA N (n.2.16)
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Re HBMECTO CHRHOZY F°  CheAYET MNUZCTUBRTE KKY $8PNa ¢ RXOZHHENE
AaunuNKn  HANHHaeTcs Daborz naxeTd8 CRART, M HE BKDANE HOMHANETOX
IFPRYHK, CcLOTHeTCTBYORHR byHruxy ¢ Hosmepow N. Ecxaw  naxer CHART
HaxonuTes Ma xecTxom aumcke C ®avw B, To puecTo AST p (01.2.16) creayer
NOXCTBBHTL, coOtrHeTCTHeMHe CST ki DST, Ecak g xoxaHae (N.2.186)
uncano N onymedn, TU HE BKPAHE NONBHTUN TpadHx, COOTUETCTHYDRHE
DYHXUNE € MouWepON 1. HeXoauchk B naretre CHEART, MOXMO we3BaTy 3 DAdBK
robofi apyrof  xapsxrepHcTHEY ([.2.)-N.2.8), HKIXaB NOLAeZOBATEALHO
Gyxpu T,.L, a sarew wabpab nux STR ., rae HMECTO R pOGHXEeH CTUNTD
HOKED XapAKTeDMOTHKE, Kanpwmep, ST7. Naxer CHART o6usapaer 60raTums
HOSMOZHOCTYMHE PERABXTHPUBARHHS 1PAdKKON, C KOTODWMH MOXRU OSHBKOXKETbON
¢ nosotew uakera CHART LEARNING, Jicpel ieyaThe rpadsra creayeT
HNCTABUTL THII HDEMTEDAE € UOMOmLE XxoManx PRIRT SETUP {(xubu Haxaw
Gyxayw P,S). Bates & novomed xoxasa PRINT OPTION (6yxew P ¥ 0}
CHEAYET NaZAThL DAINEPH CTPAHHUMN, 8 TAKXIE DASKEDN M NECTONOROIERHE Ha
HeR puecyHXa. DBpHRanne: NOGAE DEZAKTRPONANWX DHCYHKDN 3annce Odahros
HAE JAMCK AGXXHA NRPOHSBORHTBCR NOA KMEHawH, OTIHUHWKH ot STI-STH,
OTMeTHR, WTO Hocae BUNOAHeHHY KoMaRa AST u CST Ha KoDMeBOH
ZHpexToprH C:/ ofpasyercs édafia RISTAT, «xoropNR nocaxe paborTu
RPOrpaMKi COXPAHATL He cobdsuresnbny,

Ecan  pacuer w0 xaKofA-HubyZk XapAKTEDHCTHKe IICHOYMOXCH Npy
BHEDEAHHEX HCXOZHNX JaHMMK, T0 choTueToToywRME rpadus SyjpeT €COCTOAThH
HE ABYY TOMEER,

OBpuMepn rpadukokn, HURYMEHHEX ¢ noNOHLR nakera CEART

npeacTaBdaens nd pHeo. N.§.3.1 - 0.3.3.3.
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fiporpawks “ProgQ"™, wHallHCARHEEY HE S3uxke PASCAL anx  113EM,
UPEARAIKBMECHE ANH OUPCABNEHHY TEXHOROIHNECXOry 3¢dexTa OT IUPDHMEHEHMHS
BYH w2 Gase BUUDOXCHMAUKK CHEAMECYTOUNOCO gebupa wo HedTy osvof
achcruypmeR CKBAEWyN.

Hecnoxbdyx HHbopNaukp o I'oa0BNX oT6opax wegdTH (B TOHBaX) a0
NorMereHrs MYH KM € ero NDHMeHEHMEN, KOAHUECTRE JACACTHBYONHX CKBaXKH
W CpeaHeR LDPOAOVATHTENLHOCTH PaborTH ORHOR CxpBaxuur (¥ cyTkax), oHa
BROGAHRET CHBIYDEHE OnepauHH:

= PACCUHTHBACT GAXTHUECKHE CPDEAHECYTOUUHHE AC6KTH HEOTH Ha OARY
AtRcTRYOPUYD CKBaXHHY;

- € HCROALSOBaHWHEM METOXE HaHNEHBEHX KEAAPaTOW OnpeAeAseT
ANNPORCHUAUHOHHNE XOSHQHUHEHTH, pacueTHME JefHTW M CpPeAHEKBREAPATHY-
HRE OTKIOHEHHY DAECHETHRX Ae6HTOoB 07 (aKTHYECKMX JAAR  CHEAYREMX

sz2EHCHMORTER Ae6MTA OT BPEMEHM:

q, = Are Kt (0.3.1)
Qy = 1/(A+Kt); (n.3.2)
Qp = t/(A+KE); ([.3.3)

- unbhpaer Bapbones NPHEMNENYN SAUMCHMOCTL HeBHTR OT BDEMCHU!

= ARR BEGPAHHOK SANHCHMOCTH MHa NEPHUA DNPHMeseHns NYH pac-
cRATHBACT 1"0R0ENHE oT6opu HedTH Ha CCTECTHEHHON pexpue,
TeXBoNorunyecxyr sdQeKTHAHOCTL npuMeHenyus EYH No rozaw M + uUenoM Bz
paccuaTphpacHuil uepuoa.

3.2 B Li

Ixs sanycka uporpauss ®a cyer Heobxozumo coszaTty Gala,
cozeprauwnft KCXOAHME JaHHNE H  HMewwHA HMa B pacwspenue gtl.dan,
fopAaok #H APHMEP €10 3aNO0JHEHHS NPEACTABJEHN COUTHETCTHEHHD B Taba,

N.3.1 » Apnaoxenns 4.4,
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Tabavus 1.3.1

KN HuxoagHas Aandpopusuns Apnuesarue
1 HassaHHe MECTOPOXA&HKH
2 NpoAGAINTERABHOC T HepHOAA B rogzax:
paspaboTky (a eCTECTHEHHDM pRPopPRANAR HO M. 2 y
pexnue 3 paswenNaeTcH M ORLOH
cTpoxe yepes npnbepy
3 lipozoaxHTENBROCTL NEDPHOAA e N e oo

AaprueHsHny MYH

-3 MaGgeHs KOAHYESCTEA
AeACTHYOUHYX CXBAXHH

5 MaccHB NPORCHXKTENLHOCTH
pabotry 0AHOA CXBAaXHHM

6 Maccrs or8apoy HedTH a0
upHMerenns MYHE

7 Maccuns orTbopoy HedhTH ©
npuneHeRHed MYH

. K n M ! [ off HHDO "
Nycx nporpasMu ocymecTaaseTcH uepes ¢afin tepaml.exe, npuyew w
370A Xe¢ 2AHDEXTOPHH A0NXKEH HAXOAHTbCY daRA ¢ HCXOAHNMR XaNHMMH. B
pesynapTaTe Dpaborw NPOTPAMMN B TEXYReR ARDEKTODHH cOSpasTes  dafn
qt.rez, B XoTOpOM 1O 1I'OA3aH M BHAE TabGAHUN MNDHBOANTCH DaxTHUYsCKHE U
NPUTHOSHEE OTSOPM HEPTH HA €CTENTHEHHOM pexuMe, dakrTHyecxue oT6opy ¢
npuMercHHen MYH, TreXxHoJorMyecxaxn sddexrTHBHOCTR MNeTOAA, A TaKxe
cyMMapNad AonaxddTreabuan Ao6uua 33 Bech avaausupyerui nepuol. Kpoue
TOr0, MBHXOANAN HHPODMANNN HXIDYNAET BMj YANHCHUMOCTH, NHUO KOTOPOR
NPOROAKIEH HPOI'HNY acbrra GCEKURXHAN, SHayexuns ANHPORCAMANHOHANX
x03GSUUHCHTOE M CPEAHEXBAADATHUHOID OTXAOHEHHY.



Hpuioxexue 4.

N_4. Npy¥Meps pacyeTa TeXHOMOrHYeckol sddexrTyupnocTH npuMepeHnsa
METOOOR VEENHYEHUR HedTeoriauu

f 4 1 Mouep pacyeTs Texzonorxyecxol sddexTuszocty 0o

X2D2KTeDUCTHRHAN InTesEels

Ha ydYacTwe  sMecTOpOmHERHNS  HaXOASWerocs HE nposcxell  CTa2auy
pa3paloTku (OORONHEHHOCT: OKOAO 70%) Ouny nposegexsn paboTH  Iio
BHP2BHURAKKO NPOGUIR NPHEMKCTOCTH B HarHeTaTensHOR CHBaKKHEe.

Bns oneHxy TexXHoJoruueckod 3¢QHeXTHUBHOCTH RDOBENEHHHX MeponpuaTHi
o INETY®  JoGuBREVuMM  ckBamuxaM, OHKDY¥apomuM  HargeTartennHyo, funa
CYMMKPOBAKZ HEKORNEKHas AOOHYZ HePTY M HAUCKOCTH. Pezrupynilie CKIaKHEN
sufippasucs 1O Kepte m30lap ¢ yyeTOM pacfnpejsesieHurR LRaBJSHEA IO LhacTy.
32 nepaog, KOTOPNE BxawYaeT pa3padoTKyY YUaCTKE O&303uy MeTogoM (6e3
MEDONPUATAR) H C NpomedexHueM MEPONDUATHR. OO6beM HakuuX no 6a30BOMY
MeTORy ARoaweH ONTL [OCTETOMEH [NA MHaAeRBOr0 n[pPOrHO3HPOBaNKA HOOHYH
HedTy H2 nepuod nodyueEnA 3ddexTa OT MEPUNPHATHA. B HaweM cJydae sTorT
N2pHOR COCT2BRAeT WecTh Mecnues (Tabtn.ll.4.1.1).

B wauecTse IIpuMepa paceMOTPUM OGYEKUWO BuHoa Qi'Qy = A+B"Qx.
Hpnaeneu 3TO YDPaBHENHE K ypabueuyw Buaa y = A'x + B. JAas aToro obe
yacTH ypasxehxa pe3nenuM He Qp, TOrza TIoRYHHM:

Qg = A"1/Qx + B (m.4.1)

iio METORY HaMe sy XB2apaTos onpenelesuA TIOCTORHHEX
KozgpunMentos TAT w  T"B"  CROOWTCA K pemeHsp CUCTeMH  ypasHeHul
cagRyomero suie:

ny-.&zJ:z-BZxﬂﬁ

Ly Y]
‘é‘y—AZx—Bn-ﬁ rne (M.4.2)

el
A = YXUCN0 TOYeK 5a320BOTO MeTOHZA.
Torza, nns onpezenesun MOCTORHENX RO90OULUEHETOS 8

oaccua.ousaemou YPESF“’-H’H COC"‘&B/M RN/ Hero cHUCTEMY YPaSHEEHﬁ:
?,Qy 1/Qy = A Zg? -8 Z1ey - @
ZQ,;—AZ—/Q,H—Brw:fJ (1.4 3)
Eégc'aaam YYCROBEE 3DHAYEHUR U3 Tadauuw 04 1.1 {"n 2 Hameyd
ayuae pezHa 8).
7.74256 - A"3,45221 1872 - 5°5,2431 197° = @
1165831 ~ A'5,2431 1070 ~ 3°3 = @ (7 4.4)
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Tatmma 0.4.1.1.
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OnpegeaeHMe TexHOADTMYECKOrD 3MEKTA N0 XUPOKTEPUCTKe
poiTecHeHuR Buao QW*Qx=f(0x

4.5 -

x
< npozHoz

w
2

Qa*Qic*10E9
©

2.5

v5 T T L] T Ll T 3 L]

130 140 150 160 170. 180 190 200 210 220

HaxkonuaeBEHas 0obblva >xUudXocmu, meic.m.
Puc. N.4.1.1
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Pewas IONYYSEEYD croTeMy ypaexaHuit, o3ty S UM 3HAYSHUR
KOSPQHINEHTOS: A = —-18565158647, B = 269902, 66437.

lloncrasnsRA 3HaEYEHUR KOPOOUUMEHTOE B ypaEHerue ([1.4.1), nonydnu
pacHeTHOR 3HEYeHue [OodSuul  HepTr Ga30BHM  MEeTOAOM (QHpJ Ha BeCsy
pacewaTpueasuah nepwon {cwm.7Taln . 11.4.1.1). CpaahuBar GARKTUMECKAE AREHBE
BOOWYH NedTH ¢ pacyeTHHMH, MO4HO CUERUTL NPUPOCT nOSHYM Hedry Ha Jwpdoi
MOMeHT apemeHy. Tak. He MOMeHT QUeHHY 3GhexTuBHOCTY NPHPOCT COCTABHA.

4 R = 200873 — 182623 = 18858 r.

Ang ouemx¥u CcoOxpawerusA IOGHYYX BOJAN, 32JAVTCH NOCTORHHWNM OOBEeMOM
EO6HUH HedT¥ K OnpelenfAeTCcA KOA¥UECTBO HKUAKOCTY, KoTopoe Ownd O npu
3TOM OTOGPAHG U3 nsacTa. B HaweM cJaydae KOJMY2CTBO A00uTO#  HedT:
cocTeavao 208873 T., a Bomd Qp = 211256 - 200873 = 19383 v. JoGwua
HUEKOCTY DU O0e3080M MeToae Pe3pabloTKM DaBHReTCA:

200873 = ~ 18565155647°'1/Q, + 269942,66437, oTcola Qmp = 258945
TOHY .

Torga o0meM JoSHYH BOAKR COCTEEMA OH:

Q*p ~ Qp = 2689435 - 200873 = 68@72T.

TaxuMw  o6pasox, cHuxedne  AoGwu¥  mONyTHO — AoGuBaemofl  monu
cocTasufo: 6 § = 68072 -~ 1B383 = 57689 T.

flposeneM asanoryuEue pacyetd LAA 3834CKMOCTH SHAA:

Qg = AlnQy + B (11.4.5)

CuereMa ypasueHult anA onpemelleEMR nOCTORHHYX Ko20duuyeHToR =
3TOM cayuae OyneT HMeTbL BHA:

Qu"1nQx ~ A (1nQx)2 - B 1nQg ~ @

Qe = A lnQg — 8'n =2 (n.4.6)

floncTa®BAM uuCHOBHEe 3nauvenud #3 Talayue N0.4.1.2 ("n™ 3 Hawem
cry4as paszo 8):

14168565 — A"1149,110399 ~ B*95,50179614 = 2

1185831 ~ A°95,50179614 - B*8 = @ (.4.7)

Pelanr [IOYUeHRYD cuaTeMy ypasHeuul, nOAYYUM 3HaYeHUR
HOsdduunenToR: A = 122772,97885; B = ~13174@1,121.

HORCT2EAAR 3IHEBUEHUA XO3LGUUUSHTOR B ypaddemue (§.4.35), hoayums
pacueTHO® 3HEVexue JOOwuy wedtd Oazcsum  mMetomoM  (Qup) @2  Becs
paceraTpuaszemsit nmepnon {(eM.tafn.f1.4 1.2). Cpasuuzas baKTyuecKsde JaHude
J00gul HedTH € DarcuUeTHHMI, onpel2/MM NPUPOCT R00HYY HedTH H2 skboH
MOMesT 3pesek¥. Tak, B2 MOMerT oUeHXHM 30DEKTISHOCTY NPHDOCT COCTa=ziA:
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OnpeneAsHUe TEXHOAOIMMUYECKOrD IWDMEKTO MO XAPAK TEPHC THKe
= sbiTecHerus Buac Qu={{LnQx)
o) 210 e ———— . — v e - . -
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Haxonaensas doBbiua mHe@mu, msb
-

1301 T T T =T T =T T T T
11.8 11.85 11.9 1185 12 1205 121 12.15 122 1225 123
Jdozapugs HaxonuerxoO Jofplvu Xudxoemu

Pue, 1.4.1.2



6 ® = 208372 - 187597 = 12576 T

LNA OUeHKl COHpelexrifi ICOEMY BODE, BELZAEMCR TOCTORNHWM O5DEMOM
no0KYY HeQTE ¥ Oapenenser KoJIKYesT3o RIMEXOCTY, KOTOpoe Suno O [IpE
BTON OTOOREHO N5 nNigcTe. ©EHTHYECHERE JOOWYSE BOON, xax DLND NOKE3EHC
Bawe coCramBunz 1E3E3 v  PacueTHER LOOWYE KUAKOSTH npr 62320BOM METOE
pe3paboTKY paBrmeTCH:’
- - .2BPBT3 = 122772,%7B55'InQy + (—13174@1.221). owcelda Gup =
234800 T

Torzz of%eu ROOWHYYE BORY COCT&IMA 08¢

Qup - Qu = 234808 - 200873 = 23927 T.

Taxum obpzaow, CRBROENE 200y NONYTHO Jobrzzemoh BOIK
COCT2BUN0: L, @ = 23927 - 10383 = 23544 =7

TounooTs pPYCUHOrO CuURTa OIPELEINAGTCR UXCAOM SHEKOE, KOTOPOE MO¥eT
6ure yuTeRo. Pe2ynnTaTH PECUETOB  TPOASMOHCTDUDOSEXN Ha  PHCYHKEY
1.4.1.1 -N.4.4.2.

1

o



43

L 2.2 Iloppres pacue~ra TeXEQNOLURELHOH 3deUTEBROCTY oo
B2BUTUMODETEN TNEREeHMs oLeaHeCYTOMHOTD NeOHUTE WelTi BO BDEeMENH
VqacTOK MECTOPORIOEGHNSA <$uAxK B TeyeHre 5 neT paspadarTasalchR Hz
eCTRCTBRHHOM DPesuNe, 3aTewm 5 JjeT ero paspalboTka Bejack ¢ NMpUMEHeHHeM
TENACBOrG METONE ROZAGHCTEUR He phacr. HeolXoIMMO onpeRelyTh CYMMapuywp
IDPERTHBROCTE OT JIPHMEHEHHEE TENN0BOTO BLU3LERCTHERA.
llposeneyss pacyeTs!

1. Do daxTHyecKiM JAaKHUM DacCHYUTHBaEeM CcpPelHecyTOukwe aeluta oo
HedTH Hz COORy nefleTRyowyr CKBRRUMY 22 nepBze 5 neT pes3paboTHY YuaosTHa
{(Tadn. NI.4.2.1).

2. NoayvyenHue (QaXTUYECKHe Ze0HTH 32 Hepsue 5 jJeT obpabarTiszeM MO
METQRY HAXMEHLWUX KEBEILDATORE ARA CAenyWHY. 3aBucumoctell:

qu = Ae R, t=0.1.2....; (0.4.8)
1
Qg = ~—=-. te,1,2,...: (1.4.9)
A~Kt
t
Qy = ===, t=1,2.3....; (Nn.4.18)
A<Kt

Nipst 2ToM pe3yaLTaTs DacUETa CPelHeCYTOYMNX ZeSUTOB NO pPasJHUHEM
MogennamM csofuM B Tadn. [1.4.2.1, 2 annpOKCUMAUMOHYHNX KosddnuHeHTOB ¥
cpeAHeKsanpaTHNHOro oTxjoHeHdAs ~ 8 rtabn. [1.4.2.2,

3. AHanH3 DelynbTaTOR DACYETOR AMA PAIJMYHHX Mojeneft NOKa3WBaeT,
4TO HaUMEEBWHAM 2HaAYSHMEM CPeHeKBajpPaTH4HOI'G OTKJOHeHUA pacuerTHHX
ZeONTOR 0T G2KTRMEeCKNX X2paxTepusyeTsa 1-as MolAeab. Taxum o6pa3oM,
npordozgyon acduvy HedrTH, KOTOPEA uMena OH MecTo, eCcad GH  Y4YacTow
apogonmkan pa3pabaTHBaThCR HA 2CTECTBEHHOM pexlMe, NoAyYaeM, HCNONb3ys
pacyeTHwEe Redury mns 1-o# uogenwm (Tadxn. N.4.2.1, puc. 0.4.2.1).

4. BrumTaHMeM nporxaeszofi  Aobuyup M3 @aXTHyeckoll paccunTyBaeM
TEXHOJOIHYECKYyD ZDPeXTURHOCTL [IPHMEHEeHUR Tenncsoro S03aefCTEHA IO
ropau paspafoTxy {rada, N.4.2 1).

5 CyMmrpozarueM zHsdeRsl TeXzonoruyecxoll 3PPeXTUBHOCTR N0, rokaM
{npazafg xonoxxa 7Tabn. [ 4.2 1) onpelenser LyMMADHYD ACHOJIHUTEALHYD
AoGEyY HedTi OT [ICHHEHEHHS MeTHXa' QHa CocTazrAeT 22660 T.
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Tefinem 1.4.2.1
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Tabawna N.4,2.2

Koaehp and

ANNDORKCHNBIIHOHHWE RUHUTANTR

CpeAHeRsagDaTHYHDe

HIOIHUSE A K QTENUHEHKE
i 6,710 0,1884 Q,00¢8
2 06,2075 0,.01428 0,5¢7
3 -0,1503 0,2833 0,782




Qeo, Qnp, Thic.T/roq

3aaucumocTs caxTuueckon (1) 1 nporwoanon (2)
G6es npumeHernus MYH aobbiuv HewTH OT BpeMeHu

30
.
NEN
T —
04 l\“—":ﬂ“‘“"“:’”m ¢
~ |
0

1 2 3 4 5 6 7 8 9 10
T, rogol

—— { —— ZJ

Puc. M.4.2.1
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E &4 3 louwen pacueTs TexHOJIOTPY20X0p o008KTUBHOSTE 10

XapaXTenysTiray BRTSCHBUNA ¢ HAOONH30BsHMeM

BDorpave peruetas ¥a nepncoHanntol IR

VuacTOK HeGTRHOH S2JedH COCTONT K2 ORHOR HarkKeTaTonsrofl ¥ 30C0LME
nodmmanunx CKBARUY, EE&XOLRRMEXCR B 3OHe ee B02relCTBRR. 3
HarSeTeTeAREyr oxzamviEy 86 1992 r., ¢ uennd BupRIygu3anusd SDOOKAR
NPHEMHCTOCTH K yERaAWYeHMS XOB3QTHUUeRT2 oOXBaTa OT 3a30fHeHKsR. OJuRE
NpOK3IBeIeHa2 3axkauyka pearexrta. 3z 023023uff 2zpHaHT pacyeTa [OpHHEMAETCA
Aobuya ®UAKOCTH ¥ KEeOTH H& Mpenwgviue 8 MecsueR sHCRAYaTaLXH
Hudoprauna no oThOPY HWELKOCTH M He@Td uMeeTcA ¢ 11.89 r. HeofHXogumo
QnpeRenuTs 30PENTHBHOCTE IIpUBereHHON o6pafoTKKM N0 COCTOMEUL Ha 1.87.891

Niposenesue pacHera:

1. BagcuMm HOXOLEYD vajopuanuw 3 balir-wabiioH.

2 wmagem crayuae ¥ = 28, N = 8. Tax ®aK pacuyeT [OPORORUTCKE AAR
ofipenesyexXkR 3cex BEACER 3¢HEKTUIHOCTH TO 2WMA DACyeTa BEOANTCR pasumi 1.
liokasaTean nO6wNYM HedTH M RUAKOCTH BIOARTCA E TOHHEX, [OITOMY napaMmeTp

m

MK Oyper pasey 1.

Beoaumar nupopMaiiis B paifine Syzer uMmeTs cAexyoudil amn:
" llonnoe uwweno 2BOAMMEX 3xaveHuil nDoKazaresefl pa3paboTxy M= 20
YUCIo BSOAMMHX 3HRYSEMA NOKz32Tenelt pazapaboTM A0 MePORPHRTES N=' 8
YHcno DapHaHTOER RpHY BHOOPE ONTUMANLHOIO KONKHHECTSa TOWEXK Sasn NN=' 3
" MACND XapaXTEepPHCTHK BRTECMERIA, IO KOTOPMM BHAZETCR WHPODMAUUAR NPEe'

' Opegensian Q8BOZHQHCTE NMPONYHUKYK FN=' .99
' MacworabHuil wosbouiniedT nMod EROAe NoXasarTened paapaborkye (T/T) MK=' 1
* Ilpwsxax amgauu (l-poasar, O-~ToNsxO Tadamy) NWR=' 2
' Hepuomuu=ocT: B2048 nOKazarehell paszpaborTxu (MecAum) PER=" 1
* NlpoussecTr pacyer = {(za 1, HeT B):

! Scex dyuxund - 1

lipupoeTa Zobuwud He@TH 32 CYeT uHTeHcHduxayupy - ol
' lipupocTa zoGwun HapTi 332 CHET yBRNHMYEHNR HePTeOTRZYR —

Coxpaumeung pofewy guly — "1

. - v

320x noxaszgTess! paipedoTK. HAKONneHHaA zo0uua

* ]

—
Py

QCTH

HewTH
125469
1383536
142122
1463522
18244
1537¢3
157272

LR L B S S e S
LAMILO LIRS LR & a0 LN EA Y )
do B3 ~daee Oy N O
TR LY B 0 i
=} ds im0 D
B R IR TRy |



168675 167964
164481 172746
168369 177615
172122 1818656
175867 185444
178714 13989;
181972 192349
185645 156222
188%35 199338
192172 2025585
194584 204967
197965 208348
292873 211256

Pa2iny ¢ sxonHolt unbopMauMel xaeMm uMa MUN W ¢ noMownw dafinz
stat.eXe zamycraem Hporpauuy. B pesyasTare padoTH [porpammsl o6pazyuTcr
gaitna MUN.out u MUN.sta. MHenoansys aoSoff PeRaxkTep nogaysaeM PACHevaTHY
¢zitna MUN.out, rae 3 raGamuax 1.4.3.1 - i1.4.3:4 Syayr npelcTaBleHy
pacueTHHe LaKHme N0 39JeRTHEHOCTV NDHMSHEHUR TEXHOJIOPUHK.

Wz Tadnuus [0.4.3.1 BHOHO, UYTO HAUJYUWENMK ASBJIANTCRA CIezyouue
XADaKTePUCTHRY:

2) QEQx = A + B Qs

5) Qu = A + B Ln(Qx)

3) Qe = A -+ B\SQRT(Qx)

AXanusupys noAy4yexHNe B pesynsTare pacueTa noKazaTenn
XapaxkTepuayoure 300eKTUSHOCTL IIPHMeReEKA nposenexrzolfl o6paboTKY MORHO
cKasaTk, UTC B pe3yasTaTe ee IPKMeHREHKA CHEIUACA TeMn ordopa HedTH Ha
4805 T, OfHAXO 3TO HKe MNOBRUAJIO Ha MPKPOCT ROOHYK HedTA nodydexnwi 32
CueT MNOSHWeHAs HePTeOoTRauX, CPefHe: 3Rayeude KOTOPOrO HOCTUIJIO 12%64
7 flpowsonno Tanke CHEERSERE OOy THO ECGiizaemoit BO I

.

(ta6.11.4.3.4})
Crenywund 3ITanoM AERAAETCA oayuyerue rpaguxa. [PeRNOROREM, UTO

naketr CHART pacncsaoxed Ha awgxke C:, TOMEE 3anyckaeMull ¢ziin cst.het
MUN.sta2. To ymsoauarypw HOMeDa QYHRUKU 2BTOMATHYECKH BRAaeTCs rpadux
nepsofl Gyuxuud. TCpaduxu nonyseleme ¢ aomolso CHART npescTaeiaexsu x2
puc.fl.4.3.1 - H.4.3.3.
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Qu=A+Bxln(Qx)
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Qu=A+B/SUYRT (Qx)
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F 2 &4 Toyuep nerugTe ~eXEONOrBuesHol stinerTUBHOSTE 110
13

SEEVCUMOLTAN [aAEHME CDEIHesVYTOUHOTO pelrTE EeQT! B0 BREMEHKI

ue

NOLE30BZEYEY EPOInaMMLl DEQUeTE B ) H i 38\

V4alTOK MECTOPOXIEHMRE $HAN B Teyedne 5 JeT DaspabaTuBzNCE Ha
SCTECTRBEHHOM DeREME, 38Tem 5 JeT erc pezpaleTHa Belalth £ HpHMeMeHueM
TEenNOBOTC MEeTOLa BO3IefCTBHR HE NN2CT. Heobxoaumo ONDeRenNTh: CYMMEDHEYD
>0DEKTEBEOCTE OT INDHMEHKeHHR TelJIOBOIQ BO3RLicTBUR.

IIipoeenerne pazcueTa.

1. Cospaenr oalin gil dan ¢ wucxXonwHo#d HKHpopMmaumed. On Oyaner
BEMNRAETh CHAeAYRIHMM OOPE3OM:

<1}l %: 851

55

2 9 1@ 11 18 1@ 11 8 6 iB

358 255 350 345 25@ 350 345 350 385 3250

23502. 181R0. 1682@. 13360. 12088.

12008. 12406 120008. 11608. 120200.

2. 3Janycxaem UDOporpaMMy Ha CYeT € noMowsp ¢adina tepml.exe. B
pezyiasTaTe ee pabGoTH cospgaeTcA fain (Te6a, N.4.4.1) gqt.rez, B XOTODOM
npepcTasneHR AazHMe pacueTa. TeXHONOTHUeCKO! sdbeKTHRROCTH II0 MOREAN
q"-6,71e'9'168t,

o KoTOopas BHODEH2Z HaK JAyymar ¢ HE2EMEHLUMM 3HayeMueM

CcpeiHeRRaOpaTHHHOIO OTHJIOHEHUAR B,B1.
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Tabmie 0.4.4.1
PacuerT
TEHAHIEOIR TG THRHOCT T st WH
e MECTUODCRITHH
M, ans rponem Qu(t) = aemKt
¥0.16843 MS5.T9B Coepeodoyp. onvded. Q.00
Q gy Q Q. TSN, | OAMRIEA
t st pACYeTY (ECTECIN. PEX., IO HOBHOR,  [Heaefissey, RddeKTriosts, | siterne.,,

TOHH TOH TOHN TOHH TOHH
0 23500.0 885
1 18i00.0 18114 .82
2 1680.0 16767.81
3 1830.0 15362.72
4 1200.0 N972.28
5 10116.40 1200.0 1863.60
& 9268.72 12400.0 31,28
7 7223.13 12X0.0 TX.57
B 55N 1N650.0 2842
] 51513 J2000.0 6842.65 255283
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1 £ 5 [finEner neruseTiy ToNHOAOCHUECKOP HmmerTHEHOCTK OT

StEnagnrdeckoro DE3DHISE naa2lsT2

OnMTEX V42CTOX PHIOTETUYECKOrO MeCTOpOomARHME, COcTOAWMN) X3 CeMd
IKCNAyaTALUOHHNX CXEBawuH, pei3palfaThezerTcs Ha pemuMe JACTOWeHMA. Ha
cxBazyue N13, P2CHONORERMOR B UeHTPe onWTHOre ywa¢Tka, B VI KBaprane
1989r, nposengE IIUOPR3NMYECKUE DABDHUE NJ2CTa.

OueHKe TeXHoJOrHuYecKoro 3¢dexrTa BuOoJaHANach HyTeM  CPD&EHEHMA
harRTHYe CHUX La¥HuX c G2zDBHMY . Bazozul BapuaHT pacyuTasH <
uenoazaopasmed  00obueNHOl  XapaKTeDHCTHMKN  BuTeCcueHMA  HedTH 3030k,
KoTOopag MoxeT OuTh sanucasa B Buge:

W= 3"{(Qq - Q) (Qy = W)} (n.4.11)

Ko2pdumieHTR Exozaude 3 o00600meHRY XxaDaKTepHCTHHY BNTECHEHUA
*Qo", "Qu", # "BE" noayuexEn 3 pesyiabLTaTe MATeMaTHYecHO® ob6paboTxH
uoxonaxoR  MEGopMaUiy  (METORCH  HaMMeMmMEX KB2EPaTOB) npelwecTayomeil
npoeefezuw I'PH.

C HCnonp303auHsM 0000MexHNON XapaxkTepucTHXY BHTECHerEMA NpPOBEJHH
pacueTa AAA eZexuuHod oMBazadHw 13 HaxommswedcH B  HeHTPS  ONETHODO
YHECTKa ¥ B UelOM MO TPYiNe M3 ceMH CKBaxHH y4aCTHa.

Hcxoprar MHOODMBUMA K pe3yAbTaTa pacHeTos NpelleTapneHs 3
TaGanuex 11.4.5.1. u 11.4.5.2. % ua pucyrxax I[1.4.5.1. » 1.4.5.2.

MOMHO ROHCTATHPOBATW, UHTO B peAyAsTaTe NDOBEASEHOTY HE CXBamu:ze
13 PPl poayued  NOAOKUTeRSHHHN sthext B DpasMepe 7,21 THC.T
SONCRHUTENBHOR HegTy 22 EBpeMf nocie NpoRefSHUR TUAPaBANYeCKOrO paapuma
ngacTa (OBa romal.

B rTome BpeMa, Kak 5T0 auazo Mz puc.H.4.5.1 4 0.4.5.2., TPO
nposenErRMi B CX3BawKHe 13 XA MOMEHT anann3a HOPaXTHYECKHY He BH3IBaAj
EHRAKEX U3MeHerY%l B paSOTe OKDYMaloWMUX CKSaxKy.
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Tatnvua M.4.5.1.

PARKTHYMECHME H PDACHETHLE NOHAIATEAW pPaboTm CHBAXHHW 13
A0 ¥ ROCAhe rwApOpa2pwAa hAacTa

Qn = -8,2373 G0 = 12.5c68 b = -0.244

Ann pacdeTa KOIQPQHUREWTOY MCRNCNLIORAK nepumox 3.83 - 4,87

w,n/n Bpemn Qu Gx Qnp
1 3.83 Q.2 o.2 .31
=, 4,83 ©.79 .79 - 1.12
3 1.84 1. 856 1.85 2. 42
& 2. 84 3. 29 3.29 3.97
5 3. 84 4.75 .75 5. 44
& 4,84 7.45 7.45 7.97
7 1.85 10,10 10,10 10.39
8 2. 85 12. 68 1274 12.71
9 5. 85 15. 28 13.72 15.28
io 4,85 18,01 19.06 18. 07
11 1.86 21.02 22. 6e 21.11
12 2. 86 23, 82 25.98 23. 91
13 3. 86 26, 30 28. 948 cE. 38
14 4, 36 28. 88 3E. 06 28. 94
i5 1.87 21.58 35.31 31.62
16 2.87 34. 40 38.70 34. 40
17 3.87 37. 16 42, 00 37.09
18 4,87 39. 91 43, 21 332. 80
i9 1.88 43, 11 43.15 42.93
20 2. 88 46.19 52, 84 43,93
21 3.88 49. 41 56.70 49. 07
22 4.88 53.13 61.17 S52. 69
23 1.89 56. 63 &£6.28 S56. P4
24 2.839 59.13 £9. 50 59. 45
25 3. 89 £1.35 72.17 651.81
26 4,872 63. 57 74,83 63.76
27 1.90 66. 65 78.45 66.89
28 2.920 70. 82 81.65 £9. 28
29 2. 20 75.10 84.57 71.b4
3Q 4. 90 79. 39 87.88 T4. 31
31 1.91 B3.87 90.9% 76. 82
32 .91 87.9%4 94,70 72.82
33 3.91 20.21 98. &6 83.01

34 4.91 92, 48 101.46 83.27
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Tabnwua . 4.5, 2,

PAHTHUBCHKHE K DRICUETHMWE ROKAIATENK PALOTM CHBANWMH
COWTHOND YYACTHE A0 ¥ NOCA® FRIPDPAPDHNA hAACTA

Gn = B6.7783

o = 74, 12R5 b

= ~0. 41BE

AnrR pacuHeTa HUDPPHUMEHTOE MONONbIDBAKM nepMox 3.83 — 4,85

[ﬁ;.nin Bpemn an 2x Qup
i 3.83 8.7 8.7 €9.2
2 4,83 12.8 12.8 69. 3
3 1.84% 20.0 20.0 6€9.5
& 2. 84 e6, 4 26. 4 69.7
5 3. 84 34.2 4.2 70. 1
& 4.84 42,3 Az. 3 70.3
7 1.85 S50. 0 850.0 71.1%
&8 2. 85 S57.8 57.8 71.8
9 3. 85 65. 6 6. 2 72.8

10 4. BS 73.7 5.4 T4, 4

13 1.86 76.1 8z.6 76. 0

) §=4 2. 86 82.1 91. 0 78.6
13 3.86 86.6 105.2 84,35
14 4, 86 93.8 123.2 94. 3
15 1.87 102. 9 141.6 105.7

ig 2. B7 111.3 $151.1 111.9

3 3. 87 120. 4 162.3 119. 3

ig 4,87 129.5 173.2 126.7

12 1.88 137.9 184.0 134,0

2¢ 2. 848 145.2 195. 4 141.8

=t 3. 88 150. 4 207.2 149.9

ez 4. 88 155.6 2i&.8 158.0

23 1.8%9 161.7 225. 3 165.2

4 2. 89 169.2 237.3 170. 8

=433 3. 8% 176.9 245, 4 176. 4

26 4.89 182.8 254, 7 182. 9

27 1.90 igs8.2 263. 1 is8.8

28 2. 590 195.2 271.5 194. 6

£9 3. 80 200. 4 275, 9 187.7

30 4,90 c08. 3 283. 8 204.6

31 1.91 218.6 297.6 212.9

32 2. 91 228.5 308. 4 220.5

32 3.91 235.9 320, 0 228. 6

34 4,91 243.6 331.3 236.5
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3apucumMocTh @akTudeckon (Qu) u pacuetHon (QHp) HaKonAeHHOW
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3asucurocTe wakTwieckor (Qr) U pacdeTHon (OHP) HAKOMASHHOR
AoGblHn HeTH A0 U rocae rposeaeHka TP Ha onbiTHOM yudceTke
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N4 6 INopren nzruaTz TEXHONOCKULCHOE sboeXTE2HOC ODIEMEeHeruR

CoDtROBTERLURY CUBARNY

OraoCcKTRIbR2RA TEXHOAOTNYECKaA CPEKTHBROCTS pa3paloTrY
OPOOYKTEEHOMO RJIACTa C TOMOWSO TOPHIOHTELHEX CHEZ#HKH Onpeiesecka Aas
YGacTKa OJHQIO %3 MeCTopozEexiu#t 3anasxnof Cubupy.

VYgacToit pacnoJoxed =B 30HE 3aferakua 3anaco3 HedTH KaTeropuu
Cimmzcra ¥4, o00a2Z2YMer0 HHIKUMH (WALTPRUWOHEEMM XapaxTepPRCTHXRamH,
HeSONbIEMIU 3PPEKTHZENMHU TOJUKE2ME OcHoBEREe reosIoro-fr3niecxue
csoiicTsa nnacta B3 2 30Me  PSCMONO¥ESHERA YHacTHKa, CROHCTEZ NA&CTOBHX
REOKOCTe! M IpaHuuyHue YCOROBMA HE2 CKB2#{HaX #[pusesesn B Tabauue
NN.4.6.1. He yuacTke paowasbi 625 ra, nAECT UMEeeT BHISPDKAHHOC CTpOEHKE
B paspese BHALJALTCA IB2 NPOCIOA NPUMEPHO OFMHEAKOBOH sbbdexTHZHOHR
Tonmuse - 4-5 M Kaxpuafi, Opuued KHOrZA OEME Y2 NPOCJIOER pazLelsieTcs eue
¥ TAMHMCTHMH IIPOCAOAMY. Pa3jenw MexLy NDONJzCcTKaM¥ 4YacTo OTSYTCTEBYOT,
npOCNOK CHKB2NTCR, UHNMY CACBAMM, 2HCRAyarTauuoRHul 00beXT NperncTasifAsT
cofBoit B 3HAuUMTENBHOA CTeneKl! MONOAUTHEWH MAACT C pasnenaMp B Buie
FAMEUCTHX AKH3 Da3AUYEOPNO pasMepa no naowary ¥ HeGONbWUMY MO TOnMUHE -
IM u Meree. [lnacT saAeraeT R& [OCTATOYHO Gonbwo# rayGHHS, COHEDRUT
HedTh MsaJo¥ BRAZKOCTH, HMEETCHA 3HANUTENmHNE "320a3C" MeXQy AacTOBuM
nasferueM ¥ Ia2BJeHueM HacHmedMA ~ oxojao 17 mha.

B CBA3M C OTHOCHTRALHO HU3SKOR NPORYKTHSHOCTLHN COKBEKMH U MaNaMy
ZHaYSHUAMH  NPOHUUNASMOCTY  YUACTOK Dpa3pz0aTHBEeTCH  ODU3OHTANLENMH
CKBAXKHAUY . Cxeua pasMeneHns FOPY3OHTANBHEY BOGH320WLHUX "
HarHeTATEAbLHEX CKBaXUH NuHellyaA, C DRCCTORHHEM MeXAY CcKBaxuzamu S80M,
Mexny DprRIaMM HarseTATeNRHEHX M A0OHREZNUMX CHIAXWH Taxke S0Bu. Ha
oUaOM yuacTRa pacnonoxedo 13 cxzamuH {pacyeTHoe KOMUYECTEO CKBERWY -
8), 43 HOTODEX 4 CHEa®MHW Haruerarensyse {puc [1.4.6.1.).

MpuMexanye. B €SBA3 € OTCYTCTEUEM  PeanUROBANHNX  CHCTeM
pa3paboTy ¢ IIOMOWLED TODUBOHTRAbHHEX CKBEKME DM 3230IHeHMM Ha HedTHHHX
MeCTODONRASHHRAX CTDpazd, 32 "darTUdeckye" T[PHHEATH pacueTHie [oRazaTeny
PaapaforTry YUACTHA. GOAYHEHRENE 0PN MOLSAVROBEHWY TDOUSCCE WIRISuSHUR
HeGTH C HCIONLICBEHHEM COBpemeHMXX Rporpain i 33M

"PAKTHUECKU” B30A CKBAXIH B SKCIAYBRTZLUD Ha Y4aCTHe npoBoOMAcS 2

TeueHwe ABYX JeT, 2 HayMHas € TReTHel0 Topa pazpadoTHi 308 wetupe
HarHeraTenbHHe CK3axiHEY Gnl NepesSeifeHH NOL 3aKauxy BOAM, T e. nepsue
EBa rofa pa3paloTHz ONaCTa OCYMEeCTRARNEChL Ha @CTSCTEeHHOM YNDYTOM
DesKMe ¢ YY2TOM HaIYUA aos YT YHacTHA HegredHachwezzoll soxm. dnuua

An — 588w Humerina

"QEKTHUECKUX ™ TEeXHONOIriIMEUHIyx ToKaszaTenell paspa0OTHY yuacTka npusejeua

TOPXLIOBTEALRONN YHAUTHE: CTIZ0AZ CHRBEEM
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RDCcHORAWE repioro~granyecknre croh
H NAaCcTORPMX xHpAKocTeh

Tabauus N.4.6.1

cTRE nxacTa

HE Raser
n/n NapaueTp D
1. FAvBHHA naaCralHA, W 2730
2. Naomazh HEe$PTEHOCHOCTH, fuc.nz 6250
3. CPEXANRS HEPTEHRACMMTHHER TOXRANA, R ¢,25
4. MOPHCTOCTL, ACKH el. 0,17
5. HegTenscumMeHnoCTb, ADXH €.,
HAMGAbLUAN 0,62
OCTBTOURAR 0,289
6. AipoHHpAGMDETH, wrnl 1073 15
1. KosbdIlNeHT AECYRHHCTOCTYH, AONH €A, 0,69
B. FOBEUIKenT DPACUNCHRENAOTTH, AORU €A. 2.8
9. faacrTapne panacune, ulla 27,3
10.] NMaacTonas TeMnepaTypa, Oc 88
11.] BRSxocTh HEdTH n TARLT.YCR, ulla“¢ 1,55
12.| NaoTHocTs nedTH B nNoh,.yca., r/us 0,86
13.] O6vexyuf KoadpbHUREHT NedhTH 1,164
14.! AaBreune HacWEeHHS WedTH, WAa 10,2
15.] Tasocoxepxande HedTH, u3/n3 39,6
16. | BAa%KocCTh BOAH B mJaacT,.yca., miia“c 0,35
17.| Cxuusemocts HedTw, lfuﬂa'lg_4 14,1
CxHuacuwocTh ROAN, 1/#lla"1l0 4,1
CXHMaewncTh NOPOAW, 1/uﬂa'10"4 1.0
18. | Kosbdbunuendr 0oXRaTa 0,7
19.| Banaucagke aanacu KedTu, THC.T £228
20.1 3aGoBuoc pasaeuunc, ulla ‘ 18,0
AaBumgapuue Crp. 18,0
HArHETATCABHHE ©XN, 44,0
21 KOoXRUGCTHRO GCRRAXHM, Of, 25713
22. | Aapaenue Ma ycTbe cxp, , mln fof, fuar 1,5717




Spe. T.4.6.7. [Reup PASMEULERIA BEPTUKAABHLIX H
TUFKIOUTARBHBIX UKBAXHIL.
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B tefnuue [ 4.6.3 B wauedrTze Bazgearo B2pUEHET: OPRPUHRTE NoKeaaweny
pazpaboTKy YuacTHE ¢ TOMOUbR BEPTURARLHHY CKBERRIH, DaclonokexzuX no

ThowapHo% olpameruof AeBATRTOURuxOR cxeMe (puc.T.4.6.1). Ipauyysse

YCAOBRE Hz CKBe¥KHaX TarMe XKe, Kak ¥ npy paspalorTse nnzcTa

TOpR3ORTaNLHEM) CcRpamuHaM¥. Ecelro Ra yuzeTxe pasmemeno 25 cweamup (16
PacueTHEX CKBaxuH), € DacCTORKHEM Mekny MMk 580, [nhoTHooTy ceTxy 25
ra/cxs. 3aMeTHM, 4YTC DY NPHMeHeRuy FOpH30OHTAALHEY CKBENHH pacyeTHanA

NADTHOCTL CE8THY QOCTRBUT 5@ rascxs. (408 rz: 8 cxB. = 5@ ra/cks.),

XOTH PaccToRHue MesOy CTBONEMA CH3aXur He npeBucuT 588 M (cM. puc.
l.4.6.1). Peaynnrare DACYETOR TEXHOROIMHUECKMX NOxas3zTesel pas3paboTHE

yuyacTHa C MCNOJL303EHMEM BePTUKadsKuX CxeasM# (6asosuit sapuanTt)

npusenenn 38 rtabnaune I1.4.6.2. "daxruveckar™ guHampKa pobLuy ety ¥

OTH0p2 RURKOCTE NpK DPEEAN3RLUK Da3pPaloTKM YHACTHKA TODHSOHTANLHHME
CKBAXUHEMM ¥ [pY YUCNONbIOBAHHYH BeDTUHENLHHX cHBsauud (0a303u4it Bapua=ET

npuEesery Ha& pHe. [1.4.6.2.

ConocTraznesue  "PaHTHYECKUA”  noKasaTensii  pa3paloTku  ywacTka
FOPHBOHTANLENMY CKBEMIHaMY ¢ noxasarenaMyu o6z3omOro BapHaKETa
(aepTuxkansEye CHBagUHN) NOK&3WBEeT HeOCTopUMOe nperMyIecTso
HCNO/IL30BAHUA POPHIOHTENALHEX CKEAaXMH NIpK pazpalboTke HEUIRONpPOHRuaeMix
NNaCTOR  OTHOCHTENsHO HeSossliofl  sdoextusHofl Tonuwkm (xo 1@ ™).
Tpelyercs Oypenue nOpHMepHO BABOE MEHLWErp KONU4eCTS8 CKBAwME MO
cpaesdesun ¢ O6230BHM  BEDRAHTOM Upu  OfecneyerEdA¥ NpaRTXYeery Tof xe
NMNOTHOCTY CETHY cKIamuk. 32 NepHON SKCIayaTauuy Ha eCTecTBEEHOM peXKMe
(nepade A¥2 TOxE dax2¥Xa SofZH He BexeTcR B o6OHX CHyYaAX) TNpH
KCNONL30B2KNHE TOPUIORTENLHEX CK3&AKME Haxoffdexxad poCuyz HedpTH 3 2.3
pasa Gonsile, YeM 1O DHa30B0MY BaDHRETY. CpelnecyTtourufi geluT XEEXKOTTH
FODU3OHTaNLHOK CKSamuus 38 4-5 pas  soHme, ueMm BepTHKajbHOM, &
NPUEeMMCTOCTE HATHETATSNSHHX CHBAKHH OTawyseTcA npuMeppo 3 2.5 pasa
(Tabn.N1.4.6.2 ¥ 1.4.6.3).

3a nepsue necATs  jer SKOnAYaTanHK, npu  pas’paboTKe
PODU3OHTENLEEMY  CKBamuzaMy, TeXHonorduecKaR 20dexTHRHOCT: IOpOHECCE
K3sneveHAA  He@TH - cywmecTseEHo  3Rwe, Y8 [po 0623030MY  BapHERTY
(#cnons3osauye zeprTiKafbHHX CKBaMKE).

X RecsTOMY roZy “"daKTHYecK:u" u3 YuacTka RoGwro 928 THe T HedTr

=

»

2 no 6a3080HY EaPHesTyY TONRX0 639  cTuc.T.  3TOT npoxKazaTesin 24



FPRWAARNE il TaWs R
TexHoAorHYeCIKA NOIAATEAN PAIPALOTEN.
BepTHiashiue CLESIRNM.

Beog  ; SONR CEBREMN | Cpeavecytoqnd AeGnt:Mpkewnc-{foduva] Haxon-:Kosdd. ;Foposan ,uGmog- judrex
logu: crmazy L . ; iyoers  {neeTh,| Asmiasimedre- |BOSUNA  |NeHHOCTL (HpORAY-
s K3 dype-i RCOMBA-| Harweta- | HedTH KHAROCTH (BOAH, ITUG.T Aotinad | wapne~ ;'m,uoc*ru.;npoqy:- 11
1 HER |oRAR o teanumx | T/oyy tleyr ey | { HedTH, |NEHNA, ituc.t  uwm, !

. | ] ; i i et | 8 MY !

; : ; ! : :
b2 3, 4 P05 6 P 1 i - T [ R T R S I
1 ] 10 ] 6.2 16.8 .0 27 27 .3 28 3.3 007
2 15 25 0 H.g 1.6 .0 03 30 2.4 87 5.3 L0258
3 0 21 4 111 1.4 116.9 17 167 4.5 i 2.3 047
4 D) 21 4 12.9 4.5 02,6 49 236 6.9 1] t.5 074
5 o 21 4 12.0 15.6 021 a3 339 9.2 i08 2.8 .103
B ¥} 21 4 10.8 6.2 102.5 " 413 1.2 12 33.5 33
1 0 21 4 9.6 16.6 102.9 66 480 13.0 HS 42.1 164
B ! 21 4 8.6 16.9 3.1 59 538 4.6 147 49,4 . 196
9 0 21 L] 1.7 17.3 103.3 53 592 16.0 118 55.6 228
10 ¥ 21 4 5.9 17.6 103.4 47 639 17.3 123 60.9 .26}
tadawya 0.4.6.3
TexHOAOrHYECKHE HOTZ3aTeAd PaypatoTaN.
FopHIOHTARLHUE CEBAXHHM.
- teop donpg  CEPAXKH i Cpeguecyvounn Acint llpkennc- +foduva Kaxon- Kod¢. lopomas .udeog- Utrex

rocTy  HeeTH, igenHas He¢Te~ . XOGHYA HeRNOCTS inpoKav-

logu, CLBAINN

W) Gype-, AaGMEA-- WacHetd- | KE4TM | TWRTOCTN BOAW,  (THC.T 1ACOMYA MIBAZ- EWATGGTH, ,npolyk- (&M
HAX i oxxx  ; remmux P ovieyr | or/eyr weyr i 'HE$TH, YEHKA, {THC.T  um¥, :
‘ ) ; j i 1 1 JTHCT Tt . iy 1

) 2 ;3 b4 55;55 i 7 )ojsim}n HCEE
1 2 1 0 101.3 115.2 £ 13 123 3.3 132 6.8 036
2 9 13 0 36.0 39.2 .0 1 242 6.3 129 8.1 081
3 ¢ 9 4 64.3 66.6 M0 0 432 1.7 m 3.5 a1
q a g 4 53.8 91.2 24p.1 180 612 16,5 270 33.3 150
S 0 9 4 38,7 98.4 250.0 113 72T 19,6 9 60.7 404
G 0 g 4 4.2 103.8 b I B ne  21.6 307 6.5 662
? 0 -2 4 16.3 107.4 253.1 43 a4t 22.9 318 34.4d 943
] 0 g 4 1.7 110.0 255.4 35 a8  23.8 334 89.4 1.236
g 0 g 4 .8 1.3 5’15 6 W1 4.5 3 92,1 1.537
i d 9 4 6.9 143.3 259, 4 21 928 5.1 335 93.9 1,942
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nepane neTe neT QOCTEBRT 727 7 329 RS, T COOTBETOTEERHO
(Ta6n.ll £.6.2 v 11 4.6 2) Enpsxue N0 BEGYEHMRAM BEANUMHE HEKONJeHHO
DOOEMY  HedTH ”maﬁrnqec:v' ¥ DO  O230BOMY BEpHEHTY, COLTREIRKUME
COOTBETCTBEHHO 612 THC T (4 rofa) u €2G Tuc T (i@ neT) BOCTUTEXTEE TP
MeEmWieM “OarTHYeCsHOM” obbeme nPOKaMKy -~ £,1%7 p £ 261 cooTReTCTBEHHOD,
2 BEAMUKEHE OUBOZERHEHOCTH TIPOZYKIHY nipY paz2paborre niacTe
FOPU3OHTRALKEMY CHKBaKKHEME CYNECTBEHHO MeHble, ueM nNpy¥ pespadoTHe no
Oesosomy BapuarTy. CONOCTAENEENE HEKOTOPHX pnoxaszaTened pa3pabOoTHE
NONYYeHHRX "HaKTUNECKK™ ¥ no O83080My BaDHEAETY nNPHBeAeHN B Tabaune
N.4.6.4.

HapSonwuul ypoeeRb ROSHuY HedTH OCnee uyey EBEIBOE NPERHWER 370OT
noxesaTess N0 G230BOMY BaDHAKTY. SEMETMM, 4TO TeMD  REDECTREMA
COBOLCHEHHEOCTE M 8€ BeAVuyHE He [RecATHY roZ paipelOoTHE “daKTuuecku”
CHASZ0 NPeBHWEAY 2HEJePRuHWE foHaszaTeny Ho OasosoMy BapuarTy ~ 93,0%
npoTHE 68,94 COOTBETCTREEHC. DBaWHO OTMETHTb. YTC NpPOuUelC HSEJEUeHMSR
HeQTH TOPHMIOHTENLHEMIE CKBEXUHEME NIPY NPOYMX DEBEEX YCNOBUREX OT/AHYEETCE
2 NepEne roax Ooavwel SPOeXTREEOCTHY, ueM no OazoboMy BapMazTy. TakK, X

SOMBHTY  ZOCTHMMEenME  NPMMeDHO  onuEaxonoét  oObzonuenBocTy 38,3-33.%%
H2KOMBHKeR IJoOwuz HedTH "QaKTuHMecK¥™ cocTaBvia 612 ruwc.v {(4-i1 roz), =
00 O230BOMY BaDREHTY TOABKO 413 =mc.T (6~f roa). lpr OOBOAHEHHOCTH
nponyrury 668,7-60,9% "pakTHuecky" Owho unobumro 727 THC.T, & nNo He30B0MY
papraxTy (BC) ronnwo 639 Tme.T (30~ rop). Pesxoe CHumeHNe
"haxTHyYeckux™ yposrel no0muyy HedTy, HeUMHER C CEeZbMOID rofl2, CBE3EHO ¢
ropa3no Oonee BHCOHON CTenexnw EXNDE6OTKM SENACOS NO CpPaBHEEMO ¢
6230B¥M BEDMAHTOM ¥ CEZA%2HHOR € oTu¥ BucorolE OOBOZEEHEOCTHR NDUIZYRUNR

(ra6n.ll1.4.6.4),



TaGauua N.4.6.4

ConocTanneline “daxtuuecxux™ (TC) noxasatened paspabSoTed
£ noxasavehduy 10 Gadonowy papuanTy {(BC)

F{flobuua wedtu, (Hakonn, jobuua JegnT nedTn fileGuT xMAKOCTH NpsiewncTOCTH OfRnpauemiorTs
o THC.T wedTH, THE.T 1 cxn. 1r/cyT 1 ¢xp. T/CY¥YT 1 cxe.udscyt npoAyxinmR, X
u re pc | +"2{ rc | 8sc + re BC + re BC + re BC + re RC

1 (123 27 +96 (123 27  +96}107,3 16,2 +91,1[115,2 16,8 +98,4| ~ - - 6,8 3.3

2 1118 &3 +55 (242 90 4152} 36,0 11,0 +25 39,2 11,6 +27,6] - - B 8,1 5,2

3 [190 77 +113 {432 167 +265| 64,3 11,1 +53,2} B6,6 11,4 4+55,21{272 110,9 +i61.1| 3,5 1.3

4 |180 B9  +9%L (612 256 +356} 50,8 12,9 +47.,91 01,2 14,5 +78,7)248 102,8 +145,4}33,3 11,5 =
5 1115 a3 +32 }J727 339 +388) 38,7 12,0 +26,7] 98,4 15,6 +82,8]250 102 +148 50,1 22,8

5 72 T4 -2 798 413 4385} 24,2 10,8 +13,4|103,8 16,2 +B7,6{25F% 102,5 +148,5|78.8 33,5

7 | 48 68 -~18 [8AT 480 +387) 16,3 9,8 46,7|167,84 16,6 +90.8|253 102,9 +150,1(94.8 42,1

8 35 59 ~-24 881 539 +342]| 11,7 8.8 +3,1|110 16,9 +83,1|255 103,1 +151,9199,4 49,4

g 26 53 -27 {907 592 +315 8,8 1,7 +1,1]112 17.3 +94_ 7257 103,3 +183,7§92,1 55,6
10 21 47 ~-28 |9z8 639 +289 6,9 6,9 0 113 17.6 +95,4|250 103.4 +155,6§{92.9 60,9

*) poxajzatean I°C

wunye pocasartenn BC.
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0 4 7 JouMmen onpgrerenus nofinuy HegTy 3z cUeT NMpuMeseyns

HETOLE VBeNMYyeuis HEOTIOTIRIHK €& HCNGAL303tadyam

meyudNOrYYeCcKol cxawwy

B xawyecTse fnpuMepa pPaccMCTDeH  ONuTHH# YUaCcTOK NapoTenNiOEoro
po3nedicTBNA Ha MecTopoxAeMnY KeHXMAX onipenesesue fioKasartaneft Sasosoro
MeTora paspaboTky (ecTecTBeRHNE PeXHMM MCTOMEHHMA nA2CTOBOH IH2DIMHE)
npefcTaznNAeT 34eCh ONpeneneHHNEe TPYAHOCTH, T.K. NEpUoOl DPaGOTH CHBaKMY
A0 saxauxy pearexTa HeSomnuwoH. PaccurTaer pobzvy EHe@TH 38 cueT
N2pOTEnnosOro Bo3BeficToir 5 1989-1991 ronax

AnR ouesxk gpobuuy HedTH 32a CUHET NapoTensoBoro Bo3AeHCTBUAR
HCNONL30B8a0a0h "YrouHeuKrar TEXHONOrHYecKaa . CXeMa pe3paldorTKy
MeCTOpOXIeHHA KeHKMAK ¢ NpHMeHeHKeM TemoiocuTened”, noarorTomieREarR =
1983 rozy BHUY n BHUHNUTepuuedTs.

CaeayeT OTMETHTL, 4YT0 ObarTHUYeCKHS TeMfil Da3BUTHA MeTON2 H2 3TOM
MECTODONIEEHY. ORAM 3HaUUTenRLHO MEHbille, UHEM B TEXHOJOPHuU2CKON oXaMme. K
1998 rogy GaKTHYeCcHH Ha MECTOPORASHUHN Gung QKO0 1208
NapoORaTHe T TeNRHEN CKSEEEH {zmecre RaMeyaeMuaX 165 ¢cKBaKEny s
TeXHOROrMYEeCKo# cxeMe) o 600 ZOOHBERMKN, peardpyoum#x ka OpoHecc
(smecTo 1100 CRBaXUH). CooTgeTcrsesHo rofoBas RoOnua HedTH COCTABAANE
455 Tuec.T. BMecTO DaHee pacudTarHo#f 778 rue.T.

B COOTBETCTBMH C METOAMKOR Oufa nOoCTpoela [0 [IPOeKTHaM LaHHNM
3EBMCHMOCTL OTHOWEHKA DACYYTAHHYX HAKOINENHUX BeAUYME ROOWUH HedTH npu
gazosoM MeTonme paspaloTKy ¥ OPpH  peanrazuuu  MYH  oT  KostMuesTsa
38KauazEoro B nphaacT pearesTae (pue [1.4.7.1.). B rabavne MN.4.7.1.
npHBeleHy HCXOAHHE GAaKTUYeCKHNS INOKE3aTEeAH NDHMEHEHYUSs RapoTeliosoro
303TECTERA HA MeCTOpOxRIZeHUY KeHKUAK (Qp¢: QH¢), a TaRKe DacuYUTaHHue ¢
UCTION=302aKueM prpaguka puc.l1.4.7.1. # 3azucumocrtedd (15 —~ 18) 3a mepuorn
1988-1991 ronos.

TaBnuua 1.4.7 3.

OKABATERH | PAIMZFPHOCTS | 1988 | 1989 | 1990 | 1991
Q? rwe.r | caes |1:271 |1311e |1257@
2, Tsc T 6488 | sv2z2 | 7373 | 7528
2 e T 3432 | 9474 | 3898 | &14%

AQ Twe T 1938 | 1246 | 1475 | 1483

AG THe T/rog 208 22¢% 268




JABHCHMOCTD OTHOMEMA PACIAHIBX B TEXHOMOTHYECKO! CXEME HAKOIEVEAIX BE/MYH! JORIFM HESTH [BH
BA30BON HETOME PAJFAROTIM (ECTECTBEMIANI PERAY MCTONEIA TDACTORON SHEPTN
W IIPH PEARIIAMY M3 (TAPOTHIOBOE BOZRENCTEME] O XOMCECYEA 3AKARITC B [MCT PEATEHTA
().

4 9.5.74 p.n., nom
1.85
14

8.95
8.9 4
8.85
8.8
8‘75 Fmase
8.7 1
8.65

B.6 4 ' } @ ' Q p.ps Nau.t

MC. M.4.7.1

LA



E cooTBeToTEME ¢ Telrnmunes T 4 7 1. B 1989 rony

OCobEYe HeDTy =&
cyeT NYH cocerzeErane 288 TRe T./TOLR, B OISSE roldy - 229 THC.T./TOL ¥ OB
1901 -~ 208 THC.T./roL. WKHTEeDpeCHO COnOCTeBRTE: NOJYYeHHwe IaEMEe C

TpeRCTaENEHENME BelKuEEaM¥ B 37K ®e roaw & T'¥BU MeeHeprenpomz: B 1986,
1992 ¥ 1991 rofex COOTBEeTCTBEHHD 213,

Fr ¥

216 y 22¢ TRC.T./TO0X.
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TipunoxexHue 5

il.5 Npord#osuposanye ACONOAHUTENLHOR noGuun HedrTe no _HODMATHBEM

Ha uzBecThH obbem 3aK2YaHHQIO areuTa

Hacroamar wMeTomuxz Oasupyercs Ba MeTozuxe [Ipou3zOonCTB2HHOrO
opmexa JleHnsa oO0reaunHesus "Tartredre” nMexu B. L. Wawnua. Do NJIaHHDOBaHAL
RONONHUTRALHON HOOWYM HedTH 3a cuUeT [IpHMeHeEHA IeoNero-TeXEHYeCeKHX
MEDONDUATKE No yBenuyexHuw He@TeOTRaYM NA4CTOB 32 1993 r,

MeTonukxa BxipdzeT pPEKOMEHRrAUMM RO pacyeTy OONONHUTEN=HO¥ JOGHUM
HedTy 38 CYeT TPEX TUNOB NOSHWEHNR HeQPTROTHEGH.

Niepassyl THI — TeXHONOrUH o00%eMHoro BO3IeHCTBMA HAa NJ2CT OyTeM
3aKayX¥ M [POABHKesHe no NA2CTY  OTOPOYKY  Al'€HTd ~ DPacTS0poB
XuMpeareHTOB, rasa, hapa ¥ AOp., € Lesnd NpUpPaleHus KIBAeKaeMHX 3anaces
nyTeM YBEAHUEHHR CTeleHM BHTEeCHeHNs U OX3AaTa NNacTa Bo3nelcTaneM.

BTopolk THUA — TeXHOJOIHA JOKaJNpHOrO soagelficraus Ha npusaboinyo
30HY NJ20Ta eAMHWYHOE CHBamMHE ¢ HeJlbk YBeJHYeHHA [TPOHHUAEMOCTH
npr3aboftrofi 3cHW, & TaKkKe CHMREHHE nNPOBOIMMOCTH NpHRaboiiHOK 3ZOHH
MracTE ANR BOZH. Pe3yALTATOM TaKOro Bo23xefiCTBHA REARETCHA YBeaUyexpe
OTOOPOE HedTX R RUAKOCTH, Anbo ChumeHne ODBONREHEUTTH NPORYRUNM.

TpeTufl THn ~ CHCTeMHAA TeXROROTUA BO3AEHCTBMA Ba NhACT TYTEM
NePHORNYECKNX OODPALKOTOR TNPRIAGONMHK 30H CKIAXNE DPasNAIRUMM arfeHTaMu ¢
nensn WHTEHOWOUKaunk Aodusy HedT¥ U nopymexue xHedTeOTAZUM NAZCTOB HO
3apaHee 3aKaHXON nporpamMMe.

D7A TeXAOAOTHH! NEepROrD Tuna OODPMYyna HANR pPacCueTa JONONRUTEabHOR
BEOOHNY HepTU ¥MeeT 3uj:

AE) = R Gx(3 (T/Tx)% — 27¢T/T)3) K, (1.5.1)

rEe., ¢ — KAneHS2DHER LaTa pacvyeTa 3hdexTs;

T - spesi, Opcuwelues [Ocse HavaRa 3axKayxy cneunared€Ta, ued.
Q{L) - =arKofaeHHER ZonoaHuTenbHag fofuua HedHTH Ha MOMEHT

.

IPEMERA L, T
R - HOAMYSCT20 32Xa%asHOTO CheuareXTa, T,
T.. — NPOAOAXUTEALHOCTS: HAW NORHuA CPOK NPOSBRERUA SdQexTa,

o

L11]
[

Cx — YREALHZS HEXONRSHHAR RONOAHATENbH2Z® Jobu¥a He®TY K

.

ROREUY CPOKE NDOARBAREUAR sﬁqaata. T/T
Hy — XOOGEQULULEHT BHCNAYATARRY CHIAWUAH, 4.
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Inm Texzodorzi BTODPOro tHmz npy ofpaloTke npH3alboiixol 3oun
cKBAKKHEE ¥ TRIDOpPZ3DHBE MAacTa:

Q) dcp°z,997-3ﬂ'x5, (n.s.2)

roe, % - Kanexzapzas jpaTz pacusTe 39bexTa.

T =~ =Bpewr NPOUeZWes NOCHE QCYWACTRNEUWR MOPOUPHRTHR, ML,
Q(t) — NpuPOCT MECHYHOrO OTOOpa HedTH CXBERAMHON Ha MOMEET
zpemeHy t, T/Mec;
dcp — cpenEull UpUpOCT NeSKuTa CKEamHUH BCNSUCTEHE MepONpPUSTHRA,
T/CYT;
Ky — Xo304MOMEeHT SKCOAYa2T2UMK CKB2EUH, eI,
IAns Texsonoruil TpeTLEro THNa, CUCTeMHOH oGpalboTxu nprzadolHux
30H CHKBaXKH!
Q(t) = 365°dep "D R{Ty)/T: (Ii.5.3)
rZe, b — KaneHhapHN# rop pacuera ’o0dexrs;
Q{t) - mononuuresnbHam RobuLA He@TH B KaJeERapHOM roLY pacueTa
athderTa, T,
ty — KaneuXapHH® rop Hauajle OCyweCTSJNieHHR MEepOLDUATHA
R{ty) — xoarwecTso clenaredTa, 3&Kavaiyoe 3 KaJeHZapHOM roxy
OCyWecTEAHKE MEpPONPUATHR, T.
r - cpensee XoaxygecTso crnenarskTa, Tpelyyoueeca Anf
o0paboTKY OOHCR CKBAXMEH, T,
dep = NPUPOCT fA20HTa CKBakMH BOAGACTBHE MEPONMPUATHA, T/CYT,
D =~ napamsetTp, NDUHUM2NWHE 3HAUEHUE:
D = Kg/r B nepsit ron ODOSBReHUR 3QdeKTz.
D = K5 2 nocnessufl rof UPOsBASHWR 3¢dexTz ARA TeXHONOTUM
KUCAOTHOrO IHApopasphBa RJIACTA.
D = Ky/r B NOCAEZHMH IOA NPOABREHRAA 30GexTa ANA TEXHONOTHH
ofpaboTky nNpu3aboiiroll 30HY
roe ., Ky — omybaemuyil xOo3PhURKEHT IKCRAYATEUMH CHRBAXKUH, 2R,
3 pacyerax i NOCREZOBATEJLHO NDUEUMAaST 3Hauexue © = Ty, Ly+1..



Tipunokerye 6.

I & BRGOD X2DAKTEDWCTHRE BHTECHERMHE BNf NDOTHO3RDOB2HUS

pofryy ¢ wcnonszobauuer kpprepus Te#inz » QUEHKE

noupoeTe: BoOOLNE _HedTH

Bag TIPOTHOZKPOBREKR BOSEYY redTR HePpTeOTAZYR DUeHEHH
SODEKTHEHOCTE NDHMEHEKMS MeTOoNOE YBelVUeHUHS HedTeoThauk NN&CTOB MOTYT
OHTEL  HCNOXESOBEHE  XEPaMTepHUCTHKYE  BETECHEEHNS  PESAUWHOND  EBUA:.B
HacTOANEe BpEMA YMCRD KX AOCTHI'GET HECKONLKO JBECRETHOB. ECTECTBEHKHO NpH
exen¥ae pea3paloTiy, NPKEATYYE PRSAMURER  TeXHONOTUYECKYX Deweruy ¥
OLEeHKR X SOPEKTHUSHOCTH 303¥EKaeT npobnera noabope Rapayuuej
XKEZPEKTEDHUCTHKY  BHTECHEHKA RO NPeXHCTOPEY  pas3padoTHE  obbexra ¥
SKCTPERONAUKKY He DepcnexTiey. B 2ToM  caydae MOMET OHE32THCR,YTO
RECKONLKO XaDarTepucTur BHTECHEEMRE E Toff uaw 7ol Mepe alex=eTHW,
KOPDQULNEETR HODPEeNRUNY, EziBeHNEX YpEBHeRME perpeccil, CONOCTEENMHE
GRESKY Lpyr K RpYry, a BHOOp Haunviwero npirbapxerns EeobXOZ¥Mo
cnenaTsh.

CTaHnapTHHE 0PUEeME OCHOBZRHWE Ha pPerpeccUOHMOM 2HSNN3e YacTo,
CUB21T RenpHemseMEM)l B3-~52 MEJoCTR KBuTepbBaaa oObyyerus. HBa npaxTuxe
BECEMA YaCTO BCTPEYaAWTCA CAy¥ay, KOTAe NPOTrHO3KpOBaxue JAOONMY HePTX
MOKHO NPOKSBOARTE HMes Aul: 5~ 1P samepce. Haubonee nNpoCTHM, TOMRHM M
JeTHO peanK3YeMEM InA BROCDE BUAS XADAKTEPMCTHKY BUTECHEHMR N[O Manalk
BHOOPKE DNPOMHCHOBNA HBHHMX RENSeTCR <onocod, oCHROBaydEnil Ba XPRTEpUR
Tefe 7). To xprrepun TeRna, Onpefiesss ero Ha pasSHUEHX KHETepBanax
OCY4EeHEURE, JErHO ONEENTL TeEIeRLHD KHIMeHeHNA AHCNEeDpCHY B 32BMCHMOCTH OT
KoApkecTBa Touek (7T.e.kRzdopMauHK), KOTOPEA HMCNOAL3IVETCHE IR HaXOMIeHMR
mopenu. Leay ancnepeis (wpurepyit Tefinz) 20 ppeuery OCTZeTCR NOCTOREEHM
BAY BORPRCTRET KEIHAYMTENLHC KAHM yMeHLWEeTCR Ha y4HacTHe of0yuesuaA, TO
Taxyw MCAeNb CAeRVEeT MHCHONLEOBATL XJAS NPOrHO3KWPOBaHMA, T.K. B JakHOM
enyyae OwMOKY NDP¥ pOrHoze GYEYT 3H2URTEALHO MeHbuwe.

KpuTepnf Telkaa vmeeT caenywuuid 2ua:

VS vy vp)2a

U=--—---2 = s (H.ﬁ.l)
Z¥pP/n © Zvgésm

rhe! 'n - XKONUUeCTEO TONSK B EuO0pPKE,
Y@ - BEXTEYECKOE SHEYEHWE Napamerpsa,;
Yp - pacyeTHoe 3Ha2Yy@HMe NEPEMeTpa.



RHex Braum pz {7 6 1), wpuseppi efas nNpepncTEEaReT cobol
HOPMHDOBZNRY® Zkcnepcuk I M3MEHRETCS R gpedenaX OT NVAS 00 eRKUEELL, b
ver Oaume OF x wgyaw, Ten 00nee eoemmsTHE MORENR, pPECCMETPRNEZEMONY
ABAEeRNK. NpHMKeHerre xpiTeprr Tehne TDeLONDERIENRET B TO, ¥TO B OTARNNN
0T  EPYriX  CTETHYEeCKNX  N&paMeTpoEs, He  TpebyeTCR  3HaT:  3aXOr
PECnpeLenesir.

Bufpas ¢ noMowsy MpHTEPRA Tefnz mpr X2PEXKTEPYLTHKY SHTECHERME P
ONPElNENyE DEerpeccHOEHEM  AHENL3OM  KO30DBUNEeHETR B Xa2paKTepPHCTRKaY
BRTECHERNR, SHCTPZNOAKRYE XEPaXTe]DHOTRKY BRTECHEeHNS MOWeM OUeENT:
DOGEYY HedTK, npHPOCT HOOWYE HepTH, KOHEURYD Hepreornavy. lipy sTon
HeoOX0Z¥MO caenaTh ouanKy TOYEOCTY  NPOTROSE. Yenonp3csakne
PerPECCHORHOND gRaNK32 3XNETDYAHERO ¥ npobﬂeuaTvqao }23~3a2 TOre, uTO NC
MEepE yIaNieEHRE 0T yualTKe Oofyuexprs (2 KOTODPOM OEIAR Onpelenesy
KO3QbUnKe TR roneny) LOBEDLDHTELbEEE rETEDBaN HEeOT PERNUEKE(

BO3PECTENT.
SO3MOKHO B 3ok eRTyEINY nplMeResne MEeTOROE TEOpH!
YYSCTRHTEARHOLSTH INf  OUEHEHM TouxdeTH  RyeTs  ypasEesMe nponecce
(X2PEXRTEDRCTHYKE BRTECHERME ) MMeeT cnemviuki sun:
Y=ea+ bf(X) (n.6.2)

roe; Y ~ HeRKONJeHKEE no0HYa HedTH;
X - HzKONNesEzR ROGNY2 KREKOCTH ¥JAH BORH:
2.b - NOCTOR¥EHEe XozdPbruKeRTH.
NpeacraBsm (N.6.2) 3 sepe: ¢
¥{X.a,b) = ¥Y{a, b, X) + Y(X)* g + Y(X)° c’b + ...,
Torpa IOrpewsoCcTb. Onpehesifemzf KEK P23EKMNE Mexny NpubnHmeHuaMn

[epaOroc ¥ EYJEBOre NOPKEIHOR, DPEBHE:

YOO =¥ 8 +5éb . (1.6.2)

ree: Y = d¥sda, Yp = d&Y¥s/db - QVEXUMN  CySCTEATENLHOCTH.
é1 Jb ~ NOrpeusOCTR Onpelese=iA Ko3DOILBEHTOS 2 ¥ b.

Onpezenks GYHEKUNM LYEOTSKRTEnsHOCTX Yg # Yp. & Taxme RnOrpewsocT

¢ e po b . MH MO¥eM TNPOTHO3KPORATL NOTrpPRUHOCTL ONDERENERR” 2 ¥ HeX dysxu.

apryments X.

Niponnddepexnuiposae (1 6.2) no & » b, AORyumM:

Yy = £{x)

"ra =1 ‘l Kl

3xaueruR

¢a ¥ o p OFPEesANTCA MCXOIR X3 YENOBMA MUHMMyM
et

9.
o
h
£
o
HY
=~
M

RemAs3xy J HZ Yug :
- S(Ya 2 * Yb H - v3 @X = min

Ly



Y x Yl "
Y3 VeROBMA  Mummeyma  pesmaxy  wMes  cacTemy  Vpazwesuft  anA

s Y n
cnpenenedys ge ¥ G’,‘b:

(f.6.4)

572%2 - fwb dx, 51 = Jayé it 3 - f‘sv ax
B Kaqec 3¢ qnﬁunpon pa-hﬁQTpKM Aausse npumederu MYH sna xayx
THIOT@THUBCKNY MeCTOpO#IekMsX. B r20n.11.6.1. OpUseNeHd HWCXORHHe LaHNWe
paspadborky epaoro 06BeRTE:
Tatnunza [1.6.1

——

o e T ey o B ot et

Iobuwa yedrTw, JdoSusa HERAROCTH, PacyeTHarR Zofuua

T T HEQTH, T

yuacTox OOYU@FHH (6z2303yit BapiasT)
437747 844542

4°3749 85p3859

£40648 856942

442797 863B@5

444844 87352

446861¢ §76778

yuacTox nporHoza (Hosuit weron)

448689 883449 448350
450660 &85p909 450420
454279 899336 452600
485727 925319 454260
457757 911712 455959
459625 919¢59 457368
4615232 926982 450900
463479 934299 4617602
465549 Q40102 463230
466075 945085 464470
467825 05@129 46572¢
488978 954438 46378@
470835 961476 4568499
472122 266541 469728
472973 872149 4725806
4741580 973587 471408 ]

- e e s

flo zamsam  vagq 1 =zaifeM  xo20QMLuerTH 2 xapaKTepHCTHRAX
SuTeCH=HNA  KOvpuuuerTw 2 XeDEKTEDUCTHKEX 3uTeCHSNUR OQUDeASARNTCA 1O
METOLY daiuMewsuwMx xzagpatos. LAR  patyera  ux YmoHHO ClNONbIOSETS
A2peoRatnrme 33M, nas xoTopux UMeeTcH  H0Sswon Hafop cTaTHCTINeCK:!x

TAaxeToT npiwilasdux TDArpsMM ¢ TPEQUKON,
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Qu/Qu = 1.2385 -~ ! 2p&6° 1% 6“5 (RozgouuKeHT KOppansuuu-g.9%)
Qy = 688134 ~ 2.11862-1211,0, (KosdpuuMerT KoppensuAu—@.99)
g = 934430 -~ 4 568?4‘188/{5;’(xosmguuuear KOppenmuur-g.99)
Qy = —2.9238'2@‘5'1nQ* (Ko24GUEKeHT HODRenRLEuK~G.99)
Qg = ~1.72073°107% +« 187671°inQ. (xo3pduument KoppenALuy-

S L b
£O
(4

Y BeeX RpYPUX  BHOOB  XB8PAKTEPUCTHK  BHTECHeHUR  KO3GIUUMeHT
KOppefAlUlK MSoHBUE M UO2TOMY nx He OyneM paccMaTpusaTh. HIns subopa BMIa
XapaxTeprcTHKHY BrTeCHEeHUA BOCIORLIYEMCR HpuTeDHem Tefina. HKputepui
Tefina (U) paccuprtuseed no zasucumoets (N.6.1) % KOS LHRYHOTO NpPHMEepa
COOTBETCTBEHHO DaBMK:

ANA XGPEXTEPUCTHKY BuTecHeHHA Qu/QH = A + B'Qy U = 2.135 1874

LA XePaKTeDUCTHKY BHTSCHeHHUR Qy = A + B/Qy U = 3,228 1@"4

LnA RAPRKTEPUCTHKHM BHTOCHEHUA Qy = A -~ B/ Qg U = 3.291 1974
AR XAPAKTEPUCTUKH BHTecHeHMA Qp = A + B'lnQy U = 3.391 1™4%

ENA XapaKTePHCTHKY SHTeCHeHHA Qp = A + 3°1nQg U = 3.294 1074

XapaxTepHCTHKA BrOe Qu/Qy = A + B'Qp He MoweT OxTh HCNOAL30DAHZ
AnA [POrHO3YPOBEHKA ROOHMYM HedTE T.K. TpedbyeTcA. 3Hath M A0y
HUEHOCTH ¥ ROCHUY BORW. M3 0CTa3WUXCA YeTHDeX XapaKTeDPUCTAK E=HNTeCHEeRMHA
MAHUMRLHER KpuTepuit Tefine nonyvaercs ang Buaa
Q = A =+ B/JE;i Henonb3yeM pausuit BYL X2PasTePHCTHKM 3BETECHEeHMA ANA
CcueHKy DSOBEKTHBHOCTH BHSHDEEMA HOBOIO MeTOAZ [IOSMUEHHE HedTeoTiauk.
PacyeTuzn Zobdwve rRepT® no GasosoMy =apuaary (6e3 npurMensans MerToza
nosuweHKs He@TeoTaauu) npHsemexa 3 Taba.ll.é6 1. JNonomumrtenskas goGuua
He@TH OT BHelDeNMA MeTOna no2uweNMs HedTeoTA2YX pa3ua Q = 474180 -~
471420 = 2782 T, uUTC COCTRARJNAET 278B/47418Q 108% = @ 586%.

cnonsayn T2ODHI YYBCTIHTEILHOCTH pacuuTtaey norpemsosTy
OnNperefieHin KOJMOUUUSETOR Derpectud XBDaXTepUCTHKY ButecHedus., no
KOTOpOHR NPOK3SCAUNCA IDOTHO3 Z06NuY# HedTs MO 6a33030My BapUaETY
nenonsays sasHcumocTs (I 6.4) a = 1297 ¥ b = 25,3°105, Torza,
norpewHoCTH APOrHO3& HA HOHEN uuTeDRasa Qg = 973587 T pamua o = 1267
* 25.3’:85/ 973387 = 3864.1 1. uam (3864,1/471489) 100% = 2.8% u T.X
OorpewHoCTa olpefenesZuA QoaAblle BeaUNiHn [DHDPOCTA ZOCHYN HEe®TH 3a CueT

3H2IpeHHA MeTofa. CNeJ0B2TeNLHEO 3 LayHOM KOHEXDeTHOM caytae, My e
MOEeM [ORODITH 060 3OUSHTHSHOCTH el's RHeIDEsiA.
PaccHOTPUM  SpOYFOf  GDHMEP.  HCKOXZENEe O HMHEe IR XKOTODpOro

npefcresnesy 8 Tabnuue I 6 2



o
ne

TabSnple I 6.2

Doduvz newT):, NobEYe RUIKOCTH, SpoueTHEER 205ty
T regTR, T

-
H

1
Y422TOK OSyuexvr (GesoRufi EEDR&RT)

LIZ54¢€% 136R0C

136566 142434

142152 146D44

146528 15831413

1502443 157647

153723 1683565

157272 164877

l1epe75 167924

Y4RCTOX TPornosz (Hosuik MeTOR)

164481 172746 162746
168560 17761% 165862
72122 181886 168500
17567 185444 i7BT1R
178714 189091 172870
181672 162346 174748
185645 196822 1768E0
188955 195338 i7561P
162172 282555 180320
194584 294867 1B1578%
197965 208346 1832%0
2022873 211256 184748

flo nemprum  7Ta6n.11.6.2 nafine™ Ro2DPUNREETH B XapParRTEPANCTHREX
BHTECHEHHA !

1. Qu/Qu= -163809 + 192597 Qg {xonddruKens Hoppernsuny-9.99)
. RE= 269995 - 1 86@5‘1%19/Qm {roadbunvesT Xoppensuuy-B.9%)
Q= 393131 - 9.578'197/4—5;‘ (xo20dnuBerRT Hoppenasunu-2.99)
Qu= ~1.3221718%+123152°1nQx  (xos@dnuserT xoppengumu-~2.91)
Qu= 3596847 ~+ 13277,6°1inQp {rRoo@guunexT Koppensuun-@.86)

¥ BCex ADYrEX BEAOB X2DaKTEepPHCTHK  BHTECHEHEKR  Ko2ddKUHe:T
KODPEenRUlY Mermite ¥ RO3TOMY X e Oyiemr pacCMaTpuBaTh. ILns =ufopa Brza

YapaKTepMCTHKE EwrecHeHES Bocnoiisyewes xpurepner  Telina.  Kpurepui
(ji.6 1) ¥ IAS Zzzsorg NpeMepa

3 BN SN € I Y

Tefinr (U) paccunTEBzeM N0 3ESUCHMOCTR
OEM COOTZ@TCTRERND DazHH:

LR X&REKTepHCTHRA 1eiR Qu/Qu= & + B'Qs U= 3001074
LAR XEPEHTEDHCTYKE BmTecHenis Qu= 4 + 3/Qy U= 2,981
LOE X&PEXTERUCTHKE FHTECHeNMS Qu= A + B/(TE? u=215"12""%
IR XEDEKTepUCTHRY BHTRCHERMS Qp= 4 = B-lnQx U =2,39"19"4%

U= 3971873

MR XEPEWTEPACTHRE BwTecueuus Qp= A + B 1nds
XBPEKTEDHCTHK syTecHeRiS MUHHMENLEE] KprTepnit

Teillna nonysaeTcs &RA 3uZa (Qp= A +« B/ OQw- Venosszyew asysui

¥3 oCcTsBMEXCS NIETH
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BLE XEZDEKRTepHITHKYK BURTECHEeHHR LSNR OCUeSHN  SODEXTHRHOSTY  EBHELPeHMS
HOBOTO METONZ TNOBMWEEME H2QTEOTIEYM PzeweTraR  pobyyz  MemTE  NO
basoBoMy BapHarTy (0€3 npuMeHexMA METOREZ NOBEWLEHLR  HeDTEOTIENM)
nprseresa B TzO6n.D 6 2 JononnuTenbEaR A0OHYE HEQTE OT BHELDEHME
METONZ NOBHMESHME HEePTeOTEEYHM pieHe a0 = 2B8E72 - 164748 = 16532 7, uTe
cocTeEnReT 16133/2B2873°188% = §.09%

Henone3yva TEOPHD YYBCTEBHTENLHEOCTY pacHlTaEM NOrpelsoeTy
onpenenestE  HOIOORUKEHTO: perpeCcCHl XaPeHTEeDPHCTMKE BHTeCHEHME §no
xoropoll npor3zoanick nporxos_wnoéaqz HeQTY TIO  G230BOMY  BapKEHTY
venonszys sezEwommocTa(.6.4) () a = 143.54 u Jdp = 3.62°187%. Torza,
NOTPeNNOSTE NPOrHO32 Ha HOHeNl uETepsang Qp = 211256 T pamEe A f =
142,54-3,62°1875/ | 211256 =143.5 T. wan 142.5/200873°108% = 2.87% ¥
T K. TOrpemMHOCTE onpelenek¥f HEMHOMO MEHLWE BERVNEHYL TpHPOCTE AODNYK
HedTR 38 CHeT ESHeInpemns MeTORZ, CAENOBETEIRHD B La2HOM KOEKDETHOM
cnysae. ME MONBN C YBEDEeHHOCTBY IOBCPETE O 30QeKTHBEOCTH BHELDENUS, 2
EEJKYMEE AONOAEKTENHHC RobwTO¥ HeQTy pa2Ha 16138 143 .5 .



Nipenowmente 7.

N.7 OnpenencHye 3OPeKTHBHOCTH TpoleccoB Hedreornayy NAacTon

¢ _nomMoubid METONE MaTeDHAIBLHAOND ggnauga

1 fllocne onperenesys Hepuosz IHeAdyartauun o0nexta kHa OaziozoM
pesuMe paipalorT<n ¥ RaAnuuiil GaxTHYeSKUY NPOMICROBAEX LKAHHEX RO 3TOMY
Nepuohy OueHKa 3IAMACOE HedTH, BORNEYeHKUX B paspaloTKy, Loluta KoTOpHX
BAKAET Ha H3MeHeHMEe NNacTOBOro XLa2JIgHHRA, oc&mecrsnsewca no MeTony
MAT2PKaNLHOrO GANZHCA2 HA OCHOBE YDaBHEHUA "NpAMOR muAuM™.

2. HAns o6paBoTHM [POMHECAORNX HaHHNY MeCTOpoxfeHMil, B KOTODPHX
OTCYTCTRYET BOLZOHANCDHHR DexuM, HCROALBYUTCA Clelylune Bypameiis:

-  Banexy, B KOTOPNX [NAACTOBOE IazigHue  MedHsle  JaBJeHHA

HACKLEHNS !
F = Vyspg n'(Sp * n'Boi/Bgy Eg). (11.7.1)

—~ 3zNexu, B KOTODEX NNACTOROe NAZNEHUE Sulle NARNCHWA HeCHWeHKS:
F o= Vyag u' (Eg + Ef > B), (11.7.2)

roz, F o= QH'{ED - (Rp - Rs)'ag] + Qp =~ Qaan + Bg(Qr ~ Qaax r}

Qu. Qp. Qr —HAKOWMeHHWE ¢ Hakanad paapadoTud pobuua HedTH, BOHM,
rasa,

Bn, Bg - rexyuuit xospduunexT nnacrToBoro ofsema HegTk, rasa 3
3ABYCHMOCTH OT JaBJeHHA;

Q3sx. Wagy r— HAKOIUIHHRA ¢ Hauala paipaldOTHMY 3zaKedKa BOZY Y
raza;

Rp.Rs - cympapaai rasoHedTARON harTop ol Ho3bdunrRerT
DRCTBODUMOCTY 23z 8 uehTH 3 BaBACUMOCTY OT Sezleuus.

9. Ew., Ef, Bg — ro>QOUUMEETH pAaCUUPERKA uHEdTH, BOZH, NOPOAR ¥
rasg 32 CYeT MIMEHeH¥A INACTORONO  A2BNeduR. 3TY  Ko3pduuzeuTts
ONpenenguTCA TAK!

o = Bo ~ Boy + BglRsi -~ Rg)

[

Bg = Bg ~ Bgi
e = (1 - ﬂ)'[Bgi/(l - swi)f'sw;'cw(Pl - B)
Ef = (1 + n)*[Bg1/7(1 ~ Suil)1 Cz(?{ - P)
IDEKC "17 ~ HKaYannHiNe 3Ea4YeRNIA CO0TIeTOeTSyYOUero norasaTens, P -

3BWOHHOS ZASNE&HME MJBCTE. Vyzg g. V» - 32°020H HeQ@TH N rasa 3

n = VoBg;,Vuszs 5 Bo:. Swy ~ HAWENhH2A PONOHACHMEHNNOCTH, Cy.
M2ENOCTD BOIW 3 NOPOIN XOSNSKTORA



3T 3aBMCKMOUTH ERINAWTCA GYRFUNel OT BDeMeHy ¥ CDeIHeR3BeUSHHOTID
RnaCcTOBONG aaBnsHun. [iI03TOMY PaCHEeT nNDOXIBOIHTOAR RO Ka4JOMY [OLY <
Havana PabOTH MeCTODORISHNS.

Jesas uacTs ypeprexsi ([1.7.1) u (i1.7.2) npenctesnAeT  cofoii
YRCTYR ROOEuy £ nragTOoBX YUROBUAX, XOTopas OGoaxkavena wepes F. Chpazs
cocTaaNisnune YDaBHEHUA BHAONAWT 2 CeSR pacwuperHe xefity 35, c3060LHOrO
rasa Eg, pacuupexue ROPOnE If ¥ cRRazuzofi BOZE Ey. He puc.N.7.1
YK238H2 CTPenKaMy NOCNeNOBETEAbHOCT: OTAeAbHEX TOYeK, PACCHHTEHHEX IJR
PRZAUMHEX 3HAHEHU PantuuecHoR HiKORﬂEHHOﬁ DobEMr g ypazHsHdn
(1.7.1). Ho wmomezTa T1 TOYKYK 2NNPOKCEMUPYOTCR npAMofl amxued (a), yroa
HaxAOKa KOTOpOit mnpeicTrazsifeT 3anacy HeYTH Vyam y BOBAENEHENE 3B
pa3paboTry. Hiocae  momexta Ty, ®orza  Hawank  npuMeRATs  N¥H,
NOCAGNOBETEALHEOCTS  PACHeTHEX  TO¥SK  MeHASTCH, Ip¥  3TOM  TOUKH
2NNPOKCEMUPYOTCA RPAMOX apxve (3), yroa =awloHa KOTOpOR npelCTasiReT
uopWe 3anacw HedTi Vyszp y 3B0BAEUEHHNX 3 pa3paloTHy. Fa3HolTh 3Hayerui
F (3amTpyxoBankas OOA2¢Tn) NOKR3NBEET OPHDOCT ROGEuM nosyuessxfl of
npuMmessxEug MYH.

3. 3anemyu, NRACTOBOE JaBiaeHHE KOTOPEX MEeHLIe Ha3/iexuf HACNMSHUA
K bes raszosoit wenky (n = B). B 3ToM cay:ae K3MeRexde HIBISKEEMHN
3anaccea HedTy B peaynnTaTe npuMeHeuys NYH no cpasnetun ¢ S2303uy
PeXyMOM CNpEReAReTCa K3 BRPaKexud:

F = Vyas x'Eo

B RoopapuaTax F - Ep MeTOZOM H2PMEEBUNX K3IZIDaTOS CTPOUTCH
npAMaA AKHEKA, [Ipoxoammas dYepes Touxy "0" ¢ yraoM =Haxio#a Vpan . 272
3a3ncuMocTL  ("npaMas JAMEER") c¢TpouTCA OO0 ¥ nocne npozegezus  MYH.
Pasnrua 3 23Haueuusx Vyss yx 1OXK23x32eT T 3aracH HedTH, KOTopue
BO3AEKAKCH B Pa3pabOTKY noCH: NpuMenexns MVH.

4. 3anexy, NN2CTOBOE IH2RJcHMEe HOTOPHX MEHLHWE RABNLHKA HaCHueH
u c rasosoff wanxoff (n ¥ @) Hamereuue H3BASKAEMHX 32naco3 HedTH Ipx
npiMerexuy MVH 10 cpasdenmpw ¢ £a230BuM  RDRFUNOM CEpenesAeTCA K3
BHPEKERKA !

F = Vyna g {Eg + n‘(BQ;/Bgz)'Eg]

B Hoopaumatsx F - Eg -~ n'{Bpi/3g:)’Eg METOROM HEAMEHLUWLX
KSaznpaTos onpefsnserss  nDMMaR’, nooxOIsuEs Hepe3d Touxy 0" ¢ yraou

~ =

HaxgoHa V-u33 B  JnpereseHve soIfs4eHHMX 3 paSpaGnTSy 3838C05 TOLoJe
nposesenya MVH paceynTHBEEeTCA a2z OrduE0 IDeSEgyueMy
Oxaxaxo, ecat 3anacy CE3a rE30303 wani onpeseneHy c

HEZOCTRTOMHOH TOunOcTm®., To  soamosHd  OTRIOREHNE TOWSH OT npAMOE
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Sabuciisaocins Andbity @AUGND N APENOPOIK IR HYIN
b npouecee paxpadomru do u nocae npuseHcrus M¥I

N
\'r\nb. R
.
x ;‘f".
_,.-:"-
-
Ed ’,,:'x'
II*BO;/Bp‘ .(E!

Pace. 1.7.1
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LCR) PECHETHHE TOUKM DECNOREZTELTCE BRWE IPEMOL JANEEL., TC 3TO YK23HBEeT
u EMME ©i  NDUHETO MEReKoKEM Ecny  PECHETHWE  TOUKY
PECIONeraTCs EV®RE LDAMOY Nuank., TC 3HEUEHKe & nPRRETO DonbuuM.

5  Zanexy, RJIECTOBOE IDaRlerKe KCTODEX OORLWE LEEAEKRKE HECHWERKA
£ 37TOM CJAyua€e K3IMEHEHEKR KUISNEKEeMBX 3ENECOE HeETE UP¥ npuMmesnexuk NV
no cpaErexun ¢ G230BHM DEXMMOM OTPEAENRETCE I3 BHPEWEHUA.

F o= Vyap n' (T ~ £ ~ Ew).

B xoopgprraTax F -~ (Eg + Ef ~ Ex ) METOBON HEUMEHLWHX KBaLP2TOE
ONPEeAENReTCR TNPAMAEE NREUR, NDOXOZAWMER yepes TOHNKY 0" € VIrROM HEKIOHE
Vpag p. PecueT BOBIeuexENY B pa3pa0OTKY 3&nacok Noche nNposezenus MVE
EEXORKTCE &H&JONNMUEC NpenurymeMy.

6. Jobmiz HKHEQPTE OT IPHMEHEHKRE MeTOROB VIeANLeKMR HepTeoThauy

RnacTa nocne MOMEHTE Ti ONPELeJAETCRE KEK pas3Huue Mexsny npeuumy (2) »
(2).
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