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"MeToLHUECKOSe PYKOBOACTBO", CoCTaBAeHHOe IO  33jaHHI0
MHHHCTRDCTBA HePTAHOA NMPOMBIWASHHOCTH, nNpejHAIHAYeHO A4
HCNONABICBAHKA CNeUHAAHCTAME NMPOH3IBOACTBEHHEIX OBbaAUHEHUN,
OTPAC/TeBBbIX H TEPPHTOPHAARHBIX HAY YHO~HCC e J0BATE NBLCKHK HHCTUTY TOB,
BLINOAHAIOWHX PABOTE! MO MHAPOAHHAMHUSCKHM, [TPOMBICAOBO-TeOPHIHYSCKUM
H PUIUKO - RUMHUSCRHM HCCAe JOBAHUAM HeQTIHLIX TVIACTOB, CKBAXHH H
MAacToBbIX HEPTER, NCACHSTY 3aNACOR HEPTH, MNMPOEKTHPOBAHHIO H KOHTDOIO
pas3paltoTKH HEPTIHLIX MECTOPOKASHUA.

B "MeToAHNECROM PYROBOACTBE " OTPAKEHO CORPEMEHHOS COCTORAHHE
HUP 1o ROMTPCAI0 3a pA3paboTROA HePTIHbIY MeCTOPOXRASHHA H YYTEeHE
HOBbIE MONOKEHUS 4 MeTOAL!, NOAYUEHHbI® 1 OTpaboTaHHbIe 40 HACTORWETO
BpeMeHH HA T[PAKTHK® # B HHCTHTYTAX oTpacad:  BHUH,
BHHUHepTermporreodusure, BHHIHTepMHedT™s, AsHHUITHHe® ™ 1 4D, , & TaKKe
B MOCKOBCKOM HHCTHTY Te HedTH H rasa uM. VI. M. I'ybkuna, Hretugyte
mpobaed HedTH K raza 4 HHeTury e NMpobaeM raybHHHEIN HEPTIHBIX U
rasossix MecTopomgeHuft C(HMTHIM AH AsepBangwanad d Apyrux
HMHCTHTY TAX,

B "MeTOAWYECKOM PYKOBOACTBE' TIpeicTaBASHBI METOAbI
FUAPOAHHAMHNECKHUX , MPOMBIC/A0BO-TeOPUINNSCKHY § PHIHKO ~XIMHISCKHX
HoeAe0BaHMA N1ACTOB, CRKBAXMKH H VIACTOBHIX $AKHAOE H METOIE
KOHTPpOMQ palpaloTii HADTAHAK MeCTOPONAeHHU PpH 3aBOLHENMN,

TePMAULCKOM H PHIHKO-XHMHUSCKOM BO3AeACTEBUH.
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PYROBOAAHIA JOKYMEHT

METOAMMECKOE PYKOBOACTBO
NG NPMMEHEHNI0 THAPOAHHAMHAYSCKHR, NPOMBICAORO -
“TeOPHIMUECKHY B PHIHKO~XHMHYECKHR METOAOR
ROHTDOE paspallioTRH HEPTIHLIN MEeCTODOMAEHHN

P4 39-100-61

NlpukazoM MHRHOTDECTEBA HEQTRIHON

MPOMBIUASHHOCTH CPOK BBeAeHHA yeTaHoRAeH ¢ O1.07. Sir.

MacToauee “"MeTOANIECROE PYROBOACTEO" COMAHD N0 38 A8HHIO
MurHegTenpora (4. 88. 039, 90) B paMrax “lfporparis patoT Nd NOBLIEHHY
3QOPERTHREHOCTY PAIPATOTEH HEPTIHNY YN FasOHEPTIHLIN MECTOPORACHHA HA
X[l matnaeTky (1986~-1990 r.r. 2", nOCTAHOBENERRE ROAAETHH N4S r.:rr
£8-29 Houbpa 1985,

"MeTOoAHYSCKOS DYEOBOACTEO COCTABRASHO Ha ocHopaHun HHUP
uHeTHTY TOoB MunHedTenpoma: BHHU, BHHHuedTerpoMreoduinga,
BHUMMHTeprHedTh . ASHATIHHaDTE 4 AD. # MOCKOBOKOrO HHCTUTY Ta HEDTH U
raza ur. M. M. Tyokuna CMAHD) , HecTHTY Ta rpobaer HedTH 1 raza CHNHDD ,
HHeTHTY T2 MPpobAeM CAYDHHHBIN HePTIHLIK H FAIOBBIN HECTOPOKASHHR AH
A3CCP CHITHI™MD.

B “MerroanvacroM pYKOBOACTES " MDEACTABASHE FTHAPOAHHAMHYSCKHE

OPOMBIC ACBRO TS OPHIHLSCKHe § @I‘L]?Hﬁ)"lfﬂl‘fﬂ‘!e{;‘ﬁﬂe METOAB HCCIeA0BAHUA



1acTOB M CKBAXKH MO KOHTPO/AW Ppa3paboTkH He@TIHbiX MeCTOPOXASHHNA
rMpy  3aBOAHeHHH, TeIVIOBbIX H  QUIHKO—XHMHYECKHX MeToAax BO3AeACTBH
Ha  NpPOAYKTUBHbLIE NAACTHI. VianoxmeHa MeTOANKSE H TEeXHOAOT Hd
HCCAeACBAHHA  CKBAXHH,  ONMHcaHbl crnocobbl oO0paloTKH H  KOMMNEKCHOM
HHTernperaluud nosyJvaeMbix AABHHBIX.

[lo cpasHeHuic ¢ "PyrobogereoM', yTBepwkAeHHbM B 1982 roay, B
HacTosueM  “MeToguueckoM  pykoeoAcTBe"  Bosbwee BHHMAHUE  yAeA9eTCH
MeTOofaM, MNO3BOAAdKUHM B npouecce pa3paboOTKH onpefessTb apaMeTphl,
XapaKkTepHsyoune BhIpaboTKY HedTIHbLIX MECTOPOKRACKHA ConpeaedaTs
TEXYWY HedTeHACHIEOHHOCTD NMPOAY KTHBHBIX [AacToOB HAa QCHOBe
THAPOAVHAMHYECKHX W  TPOMBICACBO-TEOPHIMMECKHX METOACB  HCC/ejOBaHuR
I1aCTOB H CKBAKHHJ .

B "MeroauueckoM pyrosBoacTBe' TaKke 00/€e [OAHG PeACTaB/eHbI
3a48NH, MeTOAHK&  NposejeHH] o HHTeprnpeTaund  QHIHKO-XUMHVECKHX
MeTOAOB KOHTPOAS, KAK HeOoTheM[IeMOR CoeCcTaBHOA 4YacTH oluep CcHCTeMbl
ROHTPONA H y paB/IeHHS pa3paloTKH HeQTIHbIX MeCTOPORASCHHA.
PUIUKO~XUMHUECKHA,  KOHTPOAb COCTOMT H3  QTAMNOB!: 1)  orTbop npod
$AHACB K TIOAMOTOBKA HX X AHAAH3Y: 2) aHaaud QQUINKO—XHMUYSCKUX
CBOMCTB OTOOpaHHLX TIpoB; 3) obpaloTKka W HHTEPNPeTALNHS pe3yabTAaTOB
aHam3a. Bce 2T aTam oTpaxkeHn B AJAHHOR paboTe. B cBasM ¢ oTuM
Ooaee WHPOKO npejacras/ieH H paszen KOMITI@KCHOIro HCCCAOEaHUA
IAACTOBRX HE@QTeNR.

B SHAUHTE/IBPHOR CTenNeHH pacuKpeH pasae, NOCBSL @HHDbIA

ABTOMATHIHPOBAHHOR  OUpaloTke pea3ay/ZbTATOB  HCCAEAOBAHHMA MNACTCE U
1*- 27250



CXBAWHH. Ha coBpeMeHHOM YpORge TpeacTABNeH ~ “TiowusunrmansHuif
ROMII@RC HCC1e A0BAHUA mo ROHTPOAIO paspaboTEH HedTIHbIX
MeCTOPOXRASHUA"™ .
B yesoM npoexr “MeTOAMVECROrec PYROBOACTBA™ XOHCTRYXTHBHO

COCTOHT H#3 JZBYX OCHOBHBIX YacTef, B MepPROR HI KOTOPHIX IpeAcTaBaAeHh
METOABl HCCASAOBAHMA TIACTOB M CKSAXHH M HHTEPNPeTAUNS De3Y/bTATOB
P JABOAHEHMH, BO BTOPOA — METOALI ROHTPOAY 3A& pa3paloTkoR TIpH
TePMUYECKOM H QHIMRO-XHMHMECKOM BO3AGACTBHH HA NPOAYKTHRHLIG NAACTH

HePTIHOR 3A/1eXNH.



- 7 -

YACTb 1. TuapoauHamMuueckue, MPOMHICAOBO-TeOdHINIECKHE
R PHINRO—-XHMHUECRUE METOAN KONTPOAY
pPa3palorxy HOPTIHLIX MECTOPOXASHMHR.

1. 3azaux xoHTPOAS PaspabOTEH HOPTIHLIX
MQCTOPOMASHHA.

B patore  “fipasuaa  paspaBoTes  HedTAHHX K (830HEPTIHBIX
MECTOPOXAGHMR"  OTHAUAIOTCA -CAGAYIMME 384AUM  KOHTPO/AS  pa3paBboTim
HEQTIHLIX HECTOPONACHHA:

-  oueHxka SPPOXTHRHOCTH IPHHATOR CHCTeMbB pa3palioTEkH 3a/16MeR B
LUe/IOM H OTAG/NBMLIN TOXHOAOI'MUECKHX MOPOIPHITHA NO 68 OCYWOCTBACHHIO,

~ NOAYYeHM® NHPOPMALMH, HeQDXOAMMOA AAS OUEGHRA AAGKBATHOCTH
PeA/bHOTO Ipoleccs pPapaloTEkH  J8MPOSKTHPOBAHHOMY B TEXHOAOIHUYECKOM
ACKyMOHT®, DPeryAWpoOBaAHHR fMpollecca papaloTEd H A49 [MPOKTHPOBAHHY
MEDOTPRITHR 0 e'0 YCOBEPWEHCTBOBAHMG.

KoHTposbs paspaloTkd MECTOPOMAESHHS OCYWeCTBAMOTCH - HA  OCHOBe
COSAABAGMOR  AGTOPMHHHPDOBAMHOR MOA®/X 34716XHM H  TNpollecca ee
pa3paborTn, KOTOpbI® MOT'YT GoiTh NOCTPOGHH HA OCHOBAHHHA
reC/IOrO-NPOMBICAOBHIX ZAHHLIX M AQHHBIX, MNOAYNEHHHX NO pe3yAbTATAM
HCCACACBAHHA TVIACTOB M CKXBANMH,

flog Mofensio 3A/6XH TNOHHMAGTCH CHCTeMATHIHPOBAHHAA KHOPMALIMA,
OIMMCHIBAIOUAS ;

- reOMEeTPUI  pelepeyapa 3BNEOMM, T. .. MPOCTPEHCTREHHO®
pacripeae/ieHne KOANGKTOPOD, MX CBOACTS, 38 KOHOMEPHOCTH MX
M3MEHEeHNS, B3AMMOCBSI3H, AHWIOTPOTMIO, NOrpeuwHOCTH MPOrHOIHPOBAHHUS U

T.A.;



- pacripesenenre B TNPAOCTPAHCTBE DAZANMHEIX Qa3 - wnedT™M, Taa w
BOAbl, HX OJHIUKO~XHMHUECKUX CEHOACTB — IVIOTHOCTH, BRIKGCTH, Hedre,
raso H BOAO—HaChleHHOCTH, ABB/IEHHS HachiueHud, ROIPOHUHEHTA
CBeTONOr A0W eHHY Y APYTHX, COAepXKaAHNKY MUKPOANEMEHTOR H APYIHUx

KOMIOHEeHTOB HedTH B /ZWOOR MOMeHT npolecca pas3paboTKkH,

~ pacrnpeje/ieHne [aB/eHHd B [1aCTe, HAMPABAGHHS ¥ CKOPOCTH
¢uabTpauny HedTH K Apyrux  QmonaoB Ha PA3HLIX YyUACTKAX 3a/1eXH,
AcDHTOB CKBAXHMH H I1acToBp o HedTH, raiwy H poje B mo00of MOMEHT
BpeMeHH;

~  monowenwe  nosepxHocren  BHK, MHK, = TBK, rxoutypos
HePTEeHOCHOCTH, ¢(POHMTA 3aKauHBaeMOR BOAB H AHHAMHYECKOR NepexXxoZHON
30Hbl B /NIOBOR MOMEHT BPEeMEeHH;

- 3aKOHOMePHOCTH | KONHYeCcTeeHHbE 3ABHCHMOCTH MEMAY
HaBAIOAAeMBIMH  SBASHMAMH M QAaKTAMM, KOTOPHE@ TNOIBOAIKT YCTAHABAKBATDL
MPpHUKHHbIe CBA3Y, BOCCTAHAB/HBATD UBonee [OAHY Ccmaal-my_!o) KapTHUHY
npouecca pa3paBoTKH NP OTCYTCTBUH . HEKOTOPHIX CBEeAEHHA, ¢ TOR WM
HHORM CTeNeHbld AOCTOBEPHOCTH MNPOTHOMPOBATH IPOLECCH, NPOUCXOASWMHe
B 3an1exH, bosee oOOOCHOBAHHO IVIAHHPOBATH MEPONPUATHS, HANpPaB/AeHHbIe
H& peanuialdiy pauHoHaABHOA CHCTEeMb! PA3PaABOTKH.

Mosens 3zanexun rnpeicraB/ngeTcs B Bujge Kapr, rpodusen, Tabauy,
rpagHyeckux saBUcCHMOCTeR, dopMya (ypaBHeHUR), TEeXCTOBOro OrmMcaHug.

fipy obpaboTke MaTepHasa, COCTAB/ICHHH MOJGNH 34/1eXH H lpouecca
ee pa3paloTKH HCMOAB3YVICTCS COBPEeMeHHbIe BOCTUREHUS B oBAacTH
HePTENPOMBIC/AIOBOA  I'eONOTHH, recdusuky, dusuxyy  HedTIHOro  ryiacTta,

neTpodusrMky, nNOAEMHOA TUAPOAMHAMHKH, TeOopHH pa3paboTkH HedTaAHbIX H



FasoBHX  MECTOPOXASHMA, TEOPHH yNPAB/IeHHY CAOMHHIX CHCTEM C
OBpaTHOR CBIIbIO C xuBepHeTHRH) o OUS3aTeILHbIM NpuBevyeHHeM
COOTBETCTBYOWEIO MATEMATHUECKONO AITIAPATA H 34EKTPOHHO-BLINHC/AH—

T@/MHHOA TEeXHHEH.

COCTABHEIMM HACTAMH KOHTPOAR 38 pa3paloTKOR TAKXe SBAIOTCS:

~ KONTPOAD 38 TEXHMMECKHM COCTORHNEN CHBAMWHM;

~  ONpeAensHne B CXBANUHE WHTEPBANCE PASMEWSHWE PaIANUHMR
KOMIIOHEHTOR, HAXOAAMHXCE B CTaATHYECKOM U/AH T§OABHEHOM COCTOSHHH -
OCAAKOB, BOAb, HeQTH;

- H3yyeHwe OCODEHHOCTeR AMHAMHRM [IOABHXHLIX §/loHa0B, HAapHMep,
IpoARHEMEeHHS 200niBaeMOR HePTH CEBO3h CTOAD HAKOIHMBUERCS HENOABINHON
BOAKL , olipazosanng MY ICHH orpeje/ieHHe m_ymmu HAYana
paara.am HePTH, HHTEPBAACB BHNAXeHRS NapaduHa, COaeh U T.A.

KoMnaexcHas HHTOPIPeTALMS DE3Y/bTATOB IPOMEICAOBO-TeoPHIHYeC—

KX ¥ THAPOARHAMHYOCKHX HCC/AAOBAHHA NO3BOJASET TIOJAYYHTD CASAYIOUYH
OCHOBHYI0 HHQOPMALIHIO, XAPDAKTEPH3YIOWYIO TeRywee COCTOSHHEe pa3paboTKH:

~  TPOAYETHBHOCTE AODLIBAKOMWX ¥ 2 HATHOTATENASHLI®R $CRBAXMH W
pacrpeje/ieHte NMPOAYKUNY M 38KAMEH NO [VIACTAM;

-  JHOPreTHHYECKOe cCocTogHHe 3aekxH (Texyuue TepHobapuuecrie
YCAQBHS B NAACTe);

- COCTOSHHEe 3aBOAHeHHS M BHPAlOTKM MNPOAYKTHBHHIX  IACTOB
Crexywsie noaomenns BHK u THK, HedTenachmeHHOCTD, OXPAT 3AROZHEHHEM

M T.A.);

~  RMHAMAKY H3MOHEHMS QW/LTPALMOHHBIX XAPAKTEPHCTHK [IACTOB W

COCTOSMMS NPU3AGORHBIX 30H CKBANHH:
t™. 272450



-  TEXHHNECKOE® COCTORHHE CXBAXHH B TOXHOAOTRHECRRE  PeXMMMN
paloTel CKBAXHH W CKBAXHHHOIO ODOPYROBAHMA.

¥pome TOTO, AAHHbLI® NMPOMLICAOBO ~T'e@OPHIMUECKHX T
FHAPOANHAMHYECKHR MCCAAOBAHHA CAYRAT AN  HeNMPepLBHOMO  YTOUHeHMY
reo/IOrHYeCROro CTPOSHHN 3A/eMHY M ee TFHAPOAHHAMHYECKOR MOAe/ M,

HeoTveMmaerMon COCTABHOR YACTHIO obuen CHCTEeMN XOHTPOAR
H yrpas/ieHUR paspaborTki HePTAHLIX MeCTOPOKAGHHR IBARIOTCH PHINKO—XU—
MHYECKHE METOAB KOHTPOAR (PUIMRO-XHMHYECKHR KOHTDOMb).

llenpto 2TOrQ XOHTPO/AR GBASETCH MOCTPOEGHHE HA OCHORE KBHPOPMAUMK
O QUIHKO-RHMHUECKHX  CBOACTBAX  H3B/AGRAEMBIX  QAOHAOB  AHHAMHNECKOR
MOJAe/H  3ANeXH, OTPAMAIOUER  3JAKOHOMEOPHOCTH TIPOTBXAHHd B HeR
BHY TDHTIAATOBBIX PHIMRO-XHMHYECRHX ITPOHeTCOS.

Ang  TexHoaorsfA pA3PABOTKHM, DASHDYIOWHXCE HA HCNIONADIOBAHHH TOr'O
WIR MHHOrO BHAA BO3ZeNCTBEHS HA naacT (ryTerM 34XAUKH B rACT BOZAH,
XyrM J@CKKUX  peareHTon, TensoHocuTenen, CoO3aHNgE B IacTe - ovara
ropesus ¥ T.4.0, K UMCAY BARKHERAWMX 33384  PHIUKO-XUMHUECROTO
KOHTPOAS ChAepyeT OTHeCTH onpejpe/eqne (OLeHKRYD:

~ CTeeHH DEeATHPOBAHMNS ROHNTROMMDPYEMBR CKBAMWH HA BOAefCTENE:

~ HANMPABNGHHRA IMPEHMYMECTEEOHHOND DAIBUTHA MPOUECCa BOMeRCTDHR

- CKOPOCTH PASBHTHA NPOUECCA BOIAENCTENA:

~ OAPATA BOIRENACTENEM,

llpy 2TOM, HCXOAS #2? TpelOBAHHS JAOCTOBEPHOCTH, OAHOBPEMEHHO
AHA/HIUDYETCH MIMEHEHNS Cpa3y HEeCKO/bRKHX MNADAMeTPOB XOHTDOAY.

3aaul  ROHTpoNg paspaloTkun %, COOTBeTCTBEHHO, BHAH #  obBeMDb

HCCAeAOBAHUS CRBAWUH B 3HAYUTESALHON CTeneHH! orpejgengroTci



OCOBEHHOCTAMA TEeXHO/IONHA, MNPejyCHOTPEHHOR INPOeKTHAIMHE AOKYMEeHTAMNM.
Hanpwep, P paspaborke MeCTOopPOMASHUA c npUMeHeHeM
FHAPOAHHAMHYECKHX METOACOB BO3REACTBHA KOHTPOAMPYIOTCS OTOOp HedTH,
olreM 3JAKAVHPASMOR BOAN H SPPEeRTHBHOCTL nNpouecca BHTECHEeHMS HedTH
pogoA M3 3anewd. Jlpy paspalorke MECTODONAGHHR C TIPHMEHOHHeM
TeIVIOBHX METOAOB BO3HUKAKT HOBbi@ 384N KOHTpPOAd, CBR3AHHbEe <
HIMEepPeHHOM napaMeTposB, XAPAKTEPUIYIOW KX COCTOSIHWE npoilecca
BhiTeCHOHHI HOPTH ropaven BOACA, MNAPOM, ralaMu ropedHusds # T.4. [pu
QHINKO~XHMHYOCKOM BOZAGACTBHH -~ ¢ HW3IME@HSHHeM T[ApAMEeTPOB BRITECHEHH:
HedTH [PHMEHISMBIME QUIUKO-XHMHMOCKUMY Al'€HTAMH W HX KOMMNO3IULHAMMU.
CACAOBATE/BHO, A/8 pPoweHUS 33484 KROHTPO/M AAR RaMAOA TEeXHO/OTHH
HeOBXOAUMB OrpeAeneHHble BUAN HCCAEAOBAHHN.

KoMmiexcht HCc/ezoBaHMA, OOBEMbB M [EPHOAUMHOCTD HX [POBEAEeHHS

3ABHCST He TOABKO OT TIPHMEHAOMBLIX TeXHOAOI'HA, HO M- OT cCTajun
paspaboTki MeCTOpOXAEHWA.

[lpouecc  pa3paloTEH  HePTINOIO. MECTOPOXAGHHN  XapaKTepHiyeTcH

HEeCKO/IbKHMH  CT&AMNAMH: HapacTaHHe ZODbNM, cTabHayszanus AOUDbIVH,
nagere  A00bINH @M no3aHad CTaAud. OaHarke ¢ TOUKH 3peHHA
KOMIVIEKCHOETH  HudOpMALIMH, HEODXOAUMOR A9  KOHTPOAR  pA3paboTHH,

BHAS/MIAWTCE APe CTAAHH.

[lepBag CTAANHS (cooTBeTCTBYIOWAS HapacTaHHK ACDLINKD
XapakTepuiyeTca HeAOCTATONHOR H3YYeHHOCTDLIO reo/1IorHyeCrRUX
ocobieHHOCTeR obberRTa pa3paboTkH, pOCTOM doHAA CKBAXUH,

MeCcTADHABHOCTBIO MapaMeTpos npollecca paspaloTkH.

Bropas cTaams XapaxTepuiyertcs AOCTATONHOR HIY YEHHOCTEIS
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reQ/OTHYOCROR o HAPOAMHAMHGYECKROR Mofenk  obvexra, cralumsanuen
OCHOBHRIX NORa3aTe/1en rpouecca paspatorkn H cOXpaMeNHeM
POIMOMROCTER  HCCAGROBAHMA QOHAA  AGACTBYIOUMX  CXBANMH  FAyDMHHbDIMH

.xpﬂuopanu: CBRIAHHOTO C mxanmnpaammﬂ Robbrven H VXY AWSHHEM

TEXHHYECROTO COCTORHMA CckBamxud, Bo BTOpOR CTaAzmd B OT/AHNHE OT

NepBOR if pekeHAS 3aJau XOHTPONAS  pAaspaloTed PHMEeRIOTCR  HECKOBXO
MHEl@ MeTOAB NCCAGROBAMMA, B Mewdwers obsere W C ' ADYrom

NEePHOARYHOCTLIO.

2. TRAPOAVHANANECKME METOAR KOHTPOA
PASPASOTEN HESTSHHX MECTOPOXAEHVN.

2.1. Kourpoap nposyzini A0ULIBAIGHNK CXBANNH M
MPUEMRCTOCTH BOACHATHOTATE/ABMAMX CEBARNH.

2.1.1. Opeasnenne 2e0HTA ENAROCTH ACCHINAIORUX CRBARNWH.

DeOHT MRAAOCTR RODHIBAKWNAX CEXBAXHH JaMEPReTCR Ha  IPyrRoshx

38MEPHMX  YCTAHOBKAX B COOTBETCTENM €  WHCTNDYRUNDMN 1O  MX
SXCNAYATALHUN. AmTensHocTb RIMEPOHNN m yeTAHABAMBACTOR
AHQQPEPDOHUHPOBAHRO AAR RAMAOR CEBANNMBI, MNWCXOAN N2 HEOUXOZMMOCTH
HIMEDEHHE STOr®O DAPAMETPA C TOTPOWHOCTBIO, HEe  NDESLIMAIMEH
| NACTIOPTHYI0  NOrpessocTb  ycTeHosxw (2,5% ana YCTAHOBRKM  THIA
"Cry THHK™) .

Ans xampaof TOAX/MONEHHOA R 3AMEDHOR YCTAHOBRE CRBAXHHL ONMLITHLM
NMyTeM  YCTAHABAMBAGTCE TIONPABOYHLR  ROMPPuuMeHT (N,  YURTHBATOMHN
PASHHLY B BeAHYHRHAX A4B/IeHMR B BHEKHAHOR ARNHH A0 38MeDa H BC BheMms

3ameps Rgebura. [ y4weTOM STOro XOoPPHHUMEHNTA PaxTHYECKHA obvenubin

e



AeDUT ckBaXHHL q QaxkT orpeaeasetrcs nNo dopMyae:

PS:30u — PJ. rarm. ‘Cd]
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(2.1.D

rae g 3aM. - AeBRT, 3aMepeHHLIn, HaA YCTAHOBRE, M CYyT;

P& 3aM. ~— pApAenve Ha Uydepe CYXBaXMHEl B TPOUECCE NIMEPEHNR
AeOura, Mila;

Po $axr. - japaeHne Ha UOydepe BO BpeMI HOPMAABHOR pabdorThi

CkBaXHMHbI, Mila:
Koodduunenr C_ onpegenserca akcnepuMenTansHo. Ha  Bydepe

CKBAMMHE 1PpH paloTeé B PpPeRHME IARCIIYATALKH B ODWHA  KOAAEKTOD

IAMEDRETC] AABARHHE (P&y d. gaxr. J. 3aTeM CKBaXHHA NNOACOEAHHRETCA K

FpYyNOBOA  3AMEDHOR  YCTAMOBXE M 3aMepRioTes  AeduT Cq"‘::m‘l > H

AapneHHe Ha Oydepe (P’ Oyd.zam.). [ocre -aToro cCkpaAXHHA NEPEBOAHTCR
HA paboTy B ODWMA XOAAGKTOP € PEeXHMOM OKCIAYATAUMH IPH JAaB/AeHHH HaA

by depe (Pu“ gakT. 2, npeBblAOWEeM [NepBOHANA/MLHO® UOyQepHOe JaB/eHHe

CP ) nHa 0,2-0,8 Mila.

Oy . QART.

GYepez 3-5 vacop paloThi CKkBAXHHA BHOBb NOACOEAUHSETCY K

FPpYyMMmoBoOA 38MEPHOA YCTAHOBKE M 3aMepseTcs BTOpHYHO agebut (q" A )

u bygepHoe zapnenne (P 5 aam.)'

Koadduuuenr Cn BhiVHC/AdeTCes No QopMy ae:

c = -Jedom, = Gsoy (2 293

’r ’
n It 3a4r — P§5 sau.

{*AX _ 2250
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YRaszaHHBle pCCAGAOBAHHE  HEODXOAMMO TNPOBOAHTE [IPH  HW3MEHEHHH
cnocofa JaKCrilyaTauun CKBaXHHb, IIPY 3AMEHe HACOCHOrO OolOpyAOBAHHY,
nochAe MOAEMHBIX W KARHTAAMHBIX 2 DPEMOHTOB H [PH  3HAVHTOALNOM

naMeHeHny Aebnta cksamuHm (Gonee 4020,

2.1.2. OnpezesicHHe OUBOAHEGHHOCTH INPOAYKLHH
ROULIBAIOWHMN CXBAMMH.

OCBOAHEHHOCTE NPOAVEUHH  ZOOnBAOWHX CKBANHH oOlpejeasercs rIipH
nabopaTopHoM aHankze TIpol MHAROCTH, OTDHpAeMbIN HA BHEMAHBR JAMHHISX
HAHW B MEDHBIX @MKOCTaX. |

JacToTa M KOAHYECTBC OAHOBPpeMeHHO OTOHpaeMbiXx Mpol AJAT CKBAXHH
XAWAOTD ObperTA YCTAHAB/IMBAETCS OTBITHRIM Iy TeM, HCROAS n3
TpebOBAHUA TIPABHABHOIO yueTa NMpOAYRIMM.

NlosbuseHue NMPeACTABHTEAPHOCTH mpal AOCTHraeTcd Yy CTAHOBROA
npoBooTOOPHLIX  NDAHOEB H&  BePTHUKA/BHBIX  YUACTRAX  BHKMAHRIX  /IMHMA,
OaHako npH TakOM criocole KOHTpOoAS — OBBOAHEHHOCTH  OTHOCHTR/BHO
HaZeXHble @€ KOCAHUeCTBeHHble OUeHKH B BUAe CpefHHX 3HAYEHHR 34
A/MTE AbHbIA pOMeRy TOK BpeMEHH C zexany, Mecql, KBADTAA) B
DobuWHHCTRS cAyvaeB MOT'YT OLITH oAy YeHbl Nk B pe3yALTATE
CTATHCTHYECKOR OfpaloTKH 3HAUMTE/IBHOIO KOAMHYECTBA OIpeAe/IeHHN,

Bonee HazeXHbie AaHHbIE® OO ODPOAHEHHOCTH ONpPeAesslloTCeS IyTeM
aHasinra nMpob, oTbupaeMbiXx U3 MEepHBIX anxoc-fen TpyGUaTHIME WyDaAMH.

Ha ofverkrax, rde cnocol KOHTpo/st OBBOAHEHHOCTH NO T1polaM M3
MLIKHAHBIN /MHHA He JaeT YaoBAeTBOpHTeAbHOR TouxHocTh (2 @ 5O,
HCROAL3IYOTC] NepeABKKHLIE U CTAUMOHAPHGC  YCTaHAB/AHBAeMnle Ha

rpyrmosbiX VyYCTaHOBRaAX MepHble eMKOCT ANk ornpefesieHHA OUBOAHeHROCTH



NMPH I'HAPCAHHAMHYECKHX HCCAGZOBAHMAX CKXBANXKM.

2.1.3. Onpeaesenue jebDMTA NONYyTHONC rasa.

AeSUT NONYTHOMO HEPTSMOI'O Ta3a Ha  TpPyrmnoBbIX  38MEePHLIX
YCTAHOBKAX HIMepiReTcH TYpPOMHHLIMM cCueTuHrRamu ra’a (rtena Arar-1J), a
Ha HHAHBHAYA/NbHRX 3&MepHLIX YycTaHoBkax (Ha BbhKHAe H3 Tpanal) -
TYPOHHHLIME CHeTWHKAMH HAM C NOMOWER ZHOPEeDeHUHAADHMX MAHOMETPOB C
ADOCCEALHBIMH  YCTPORCTBAMH P COOTBETCTBHKH € HHCTPYRUMAMH [0

SRCNAYATAUMNK STHX npubopoe n HHCTPYKUHER no KOMITNEKCHOMY

HCCNASAOBAHMIC TA3OBLIX H TAIOKOHAGHCATHDBIX CEXBANXHH.

2. 1.4. OrpeaencHye NPHOMHMCTOCTH BOAOHATHETATEALHDLIX
CRBANHH.

[IpHeMHCTOCTD BOAOCHATHETATE/IbHLY CERAMKH H3MepdeTcd CueTYBKAMM
HAK pacxozoMepamH AuadparMeHHOro THIMA, KOTOPbIE YCTAHABAHBAKTCS H&
XyCTOBBIX HACOCHLX cCTaHUHAX C(KHO) B8 CcooTseTeTBHM ¢ HHCTPYKUHEMHM IO
SKCTIAYATAUNN 3THX NPHOOPOB.

OCHOBHBIM  TEXHO/NOIHYeCKUMM  TpelosaHMeM X CHCTEMAM  KOMTPOAY
[MPHEMUCTOCTH apasercy obhecneveHHe BCIMOMHOCTH pa3AeNbHOrY

H3MepeHHa NPHEMHCTOCTH IO KAXAOR HaArHeTATe/IbHO™ CKBAXHHE.

2:2. KOMTposk 3HepPreTHHYEeCKOrO COCTOSHHME 3A/EMM.

2.2.1.. OcHoBHBI® CrOCOON onpejeseHHS 3A00AHLIX H

T/IACTOBBIX AAB/EHUA H yCAOPHA HMX NPHMEeReHHY.

3aBORHDBIM AAB/IEHHEeM HaA3MBaAOTCY AAB/eHHE B ASACTBY Kty UL



—’B-

AOCDRIBAIOWHX H HATHOTATEO/IbHLIX CXBARKHAX HA TrayluHe CeODEeAHHN HAM
BE@PXHHX Abip HHTepBasna nepdopautdn. B AolMBAIOWMMX CKBAXHHAX 3a00RHOe
A&B/IeHye MeHbue NAACTOBOIMO HAa PeHIHHY 3a00OAHOR AeTIpeCCHH
AAB/I@HMSI, B HAUHETATE/BHMMHX CKBAXHHMAX IDEBLWAET I[VIACTOBOE HA
BEeIHURHY pPenpecHH.

lloa naacToBRM A&BAGHHEM B CKBANHHE [IONHMAETCH  Be/HUHHA
Aapnenns Ha ee 3aloe B» nepuoa npocros (pexud qg=0D.

3atofHbie " NASCTOBDIO AABGHWUA onpeaesAgoTes npx
rMAPQAVHAMUYECKUX HCCNSACBAHUAX CKBANUH ~ 11e b XOHTPOAY
IHOPreTHYECKOr0 COCTONHHY T[UIACTA, & TAKXS XOHTPOAD PpabBOTH CRBANHHL
H CKBANHHHOr® oUOpYyAROBAHNA.

B  asasHcHMOCTH oT KOHCTPY KUK CRBAMHMSL, cnocola ee
IRCNAYATAUNHU, TOXHHNECKOTD COCTOSHHE H THNOPAIMEPOB YCTAHOBAGHHOMNO
obopyaosanns 3alonHsie # NIACTOBbBEe JABAGHHI Orpejeadiorca:

- NO  AGHHBIM  MPAMOro  HIMepeMuas - rayDHHMbDIME = MAMOMETDAMM
HeNOCPEACTBEHHO HA 3400 CXPANNML;

- N0 ASHHBIM WIMEPEHNA  AVHAMUMECENR W CTATHWECEWR  YDPOBHen
XHAROCTH H YOTHEBLIX AABACHHKA,

- 10 AAHMHIM NCCAGAOBAHEA CKXEAMMH 2 METOAOM  BOCCTAHOBASHMI
RABNGHNG.

At OUreXTHBHOR OLEHRM JABAGHURA B CKXBAXHHAX M BO3MOXKHOCTH MX
CPABHEMHE  BBOANTCH  MOHATUE  TDHEGASHHOrC  AABAGHHA, AagneHns B
CKBANUHAX [DHBOAATCE K YCAOBHOR  FODHIOHTA/MBHOR  IVIOCKOCTH, 7.
xoTopy Moxer OhTe InpHHgTAa Aolad TIO0CROCTL B T(PeseslaX  3aneXH C

HipecTHOR aBcomoTHof oOoTMeTKoR (oBbIYHO 93T0 HavyasbHbie Toowenuns BHK

unu THE.



e.2.8. OmpesencHne 3aBORMLIX H MNAACTOBBIX AABAGHKA

ryTeM NPEMBX HIMePeHMA rAYOGHHULBIMM MAHOMETPAMM.

k!'lp'mue HaMepennd 3A0ORHOre # AACTOBOrO AasaeHnd B  SortTardHumx,
FR3MHQTHLIN W  HATHOTATe/IBHMX CRBAXHHAX [IIDOMIBOARTC]  CTAHAAPTHLIMH
AyOKHHBIMH MAHOMEOTPAMH H/M KOMIVIERCHLIMH TpHOopamy.

Anqa HIMepeHHA JaBAOHUY B CKBAXHHAX MOXAHMIUPOBAHHOrO {QoHaA,
oBopyAOBAHHBIX A/N] cnycka [pHBOROS  vepe3  3aTpylHOe  MPOCTPAHCTEO,
HCIOARIYIOTCE ManoralapuTHeie rAYOSHHHbLIE MAHOMETPMH.

BpeMa BhiAepMEKM MAHOMETPA B TOMKE HIMEPEHHA 3A00AHOrO JAABAGHHS
rpH Y ETAHOBHBREMCR pexRHMe aRcnAyaTanAR CREARUHN ROMMHO
OTPe AL /INTHCR no KHCTPYRUUN IKCNAYyATAUNHN AA&HHOTO nputiopa . u
NPAKTHYEGCKM COCTaB/ANeT He MeHee 30 MuM,

[Ipn  XPATKOBPEMEHHOM HADYWEHHH DEeXHMA OSRCTUVIYATAUNM CKBANHH B
poecc® NOATOTOBHTEMBHBIX pabor K Hamepewnam (sninycx rasa
JATPYOHOO  IpocTPpaAHETBA, OCTAHOBKA CKBAXHHL 4 HA NepUOa  Crycra
pubopa), NTC JAONYCKAeTCR /AHubd B CAYNasx Xpafndi® HeobXOAMMOCTHM,
3aMep 3aBofHoro AABNTeHUS ocyuwecTsadeTca nocne BOCCTAMOB/IOHNS
HopMamHoro (paboverc) pexuma. [lpH 9TOM BpeMd BEAGPKXH A0 HANA/A
OTCHETS JAOAXHC cocTapaAsTs He MenHee 1,85 T, rae T - ppems palorm
CXBAXKHLL HA HIMEHEeHHOM DeXHMe,

Texnonorpuecku HIMepeHRe nAacToOBOro AAB/IEHNA MOMeT
CORMBUATBCE €  MiMepeduerM  3abopHoro  aapneHus (332 OaMM CNyCN
npuGopal)., B aToM cayvae mpuliop BuiaeDxHpaeTcd Ha 22a0oe B Teuenue
MepHosa  BpEeMeHM, ACCTATOYHOrQ  ANS  PerHcTpauuH  YCTAHORMBwerocHd

3800RHOTO  ABBAGHHRY H [NEPeXOJHOre IpouUecca ero BOCCTAHOBAGHMS



CrageHnHd) Ao craduanlausM HA HOBOM [NPAKTHYECKH [IOCTOSHHOM YpOBHe.
BpeMa Boizepuxy mnmpubBopa Ha 3a80e And  aMepa  IIACTOROING  AABAGHHY
OnNpeAeAfeTCE 3JHAYSHMeM T[He30IPOBOAHOCTH NNACTA B PAACHe CKBANHHE N
HA NPAKTHKE YCTAaHAB/MBAETCH NO KANMAOR CRBANMHHE OITHHM nyTeM (Ha
OCHOBaHWH AAHHBIX MPeAWeCTBYIOWHX H3MepeHHA paccuafpuaaenoa: CRBANMHL
MAH APYTHUX CKBAXKHH HCC/1eayeMmoro olbexral.

Ecnu Npouece BOCCTAHOB/IGHHT  AaB/IeHKS AMuTensHbn, mpudop
criyckaeTcs B CKBAXHHY AN  MIMEPEHMA TIaCTOBOTO  JAB/@HHS  Yepes
NMPOMeXYTOK BPeMEHH NOC/Ae, OCTAHOBKH  CXBAXMKMLI,  YCTANAB/MBAOGMDIA
OMbITHHM Ny TeM,

B Tex cayvasx, Xorja 8 TeOueHME DNepHOJA HCOCAGROBAHHE He
yAsdeTc  3AQHMKCHPOBATL YCTAHOBHBWOECH  ROHEUHOB - 3HAVGHHE " Aap/leHHq
Ha  3ABoe  CKBAXHHMDI, nNpuMeH4eTCS MeTOX - OnpeleseHd  IVACTOBOIO
AAB/ZIEHH] MO AAHHBLIM KPUBCR Hi3MeHeHHs aapaenHns (cM.. pa’a., 2.3.).

Aag  rAYOHHHLIX 3aMepoB NPHMEHNIOTCE rAyOHHHble MaHOMeTDH ABYX
THNOB:

= NIMEepAuNe AGCONNTHOS AABACHNE B CRBAXNHE;

=  MIMSPANOUMNE TOABKO BEANUNHY OTRACHEHNA aaBnenna  (npupamnenne)
OT XAKOrO-TO Haya/iLHOro 3HaueHHs (anddepeHlHA/pHEe MAHOMETPLD.

B KayecTese MYBCTBHTEAbHLIX C(yrpyrux) 2/eMEOHTOB B  OCHOBHOM
HCNOARIYIOTCA: remMrcHag mpyxuna (resmxcHbe MaAHOMETPM), CrHpA/HHAR
MPYXHHA € DNOpuHessiM pasgennrteseM (MPyXHHHO-TIOPWHEBMNEe MAHOMETpPHD ,

MeMbpaHa ¥ CHAZDOHHAS NPYXHHA,
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. 2.3. Onpeaenenne 3aBORHBIX U NAACTOBLIX SABAGHHA

NG AAHHLIM YCTbEBHIX HIMEPeHMA,

c.2.3.1. OnpeaeneHne 3aBOAHLIX U TIACTOBLIX AABACGHHA

B BOJOHAIHETATE/IbHbHIX CRBAMMHAX.

3atofHoe AaB/ieHue C Pmu_ D, B HAI'HETATEeAbHbIX CKBAXHHAX
orpeAeIeTcd HA OCHOBe 3aMEPOB YCTbhEBbIX JABASHMUA CPy) B cCAyvae,
ec/H ODOPYAOBAKHE H DPEXUM 3IARAUKH OTBEYAKT CAeaAYIouHM TpeDOoBAHHAM:

~ ‘3aKadYka BejeTcs MO OZHOMY EKaHany: I HACOCHO-KOMIIPECCOPHbIM
rpytgam C(HKTD uau o MeXTpYDHOMY T@POCTPAHCTBY, & BTOPOAR RAHAA
HCTIONbIY@TCH KaK Ibe3OMeTP A/ HIMEPEeHHS ABBNeHHS;

= 3a00AHOe AABNASHNE TIDW 3AKAMRE NPEHHWACST THAPOCTATHIECNOE

- Gawrmak HKT maxcuMansno npaammeH X warepsany Nepfopanmm;

-~ wuAROcTE B HKT 3 mewmTpyGHOM TIpOCTPAHCOTRE OAHGDOAMA,
OTCYTCTBY@T Ta3j;

-  QOTCYTCTEYET TNAarepymowee YyorpolctTed Mewxay HET » obcaarHon
KO/IOHHOR.

3atofiHoe aaBneHMe HA raybuxHe H onpeaenserca no ¢opmMyae:

P =P + H{AN0

3a0. y ’ (2.3.)

3
rae ?" ~ CPEeAHSS TINOTHOCTL BOAN B THhesomeTpe, Wrowm ;

Ecan 3aravyka ocyuwecTs/aqetrcd B 2 MeWTpyOHOe - NpOCTpPAHCTBO, TO
rbe3oMeTpHUECKHM KaHasoM cayXRaTtT HKT H - Py JaMepaeTc]s MAHOMEeTpOM

Ha Sy¢epe. Ecan 3aKavKa ocyuecreageTcd yepes HKT, TO

MbeIOMETPHYECKHM KAHANOM SBAGOTCH MEXTPYOMOe NpoCTpaHCTEO H 3aMep



Py OCYWOCTBAYETC! MAHOMETPOM, MOAKMOUEHHDIM K MeXTpyOHOMY

MPOCTPAHCTBY . PasHOCTD TNOKa3aHMR MABHOMETPOB B KamAOM  cAaAyvae
OlPeAeISeT BeAUNHHY THAPABAMYECKHX [OTEPb AABAGHHA HA TPeHHe NpH
ABHKEHHK BOALI B COOTBETCTRYIOWEM pabovyeM KkaHane.

CpeaHag NACTHOCTL BOAbL h . OfPeAenseTc: No popHyne

%‘, ». 1. =-—£—E‘° ’ (2.4.)
rae A . ~ MAOTHOCTL JAKAMHBAGMOA BOAN 8 CTAHAAPTHHX YCAOBHAX
CreMneparypa ao°c; aapaexHne 0,1 Mia), m-/n’;-
{._,cp ~ CPEABMA OverNf  XOPIMUMENT BoaM B CTBONE
CXBAXHHD B MOMEHT 3AMEPA AMBAGHNA.
faacTosoe AADAPHNE onpejensiercd B OCTAHOBAGHHON

BOACHATHeTATEe/NOA cCxBamiMe. Ecay MHa yOTHE  OCTAHOBAGHHOA HA
HIMOPDEOHHG [NIACTOBOTC AABAGHHA CXBAXHMN €CTh HIDHITOYHOe  AAD/leHH®
Py op. * TO MAACTOBO® AaB/eHle (Pm J pACCHHTHBAETCH NO QoprMyne:
-0
=t $ O
Prul. Py.c'r. ana.m. g 10 -

rae g = 9,81 H/m:a - YIRUPETE AN TARELIN,

(a.8.)

B INPOTHBHOM CAYWA® NPH  HAAMYHH  TOXHHYECROA  BOMONHOCTH

ofppeaengercas rayOuda  craTtuvecxkoro  yposug | CH or J B8 HKT wam

MTHYOHOM (POCTPAHCTEE M [NACTOBO®  AABRNeHKHe  Olpezeaserca IO

SOpPHY Ne:;
P wH_ ~-H_) g 107° €2.8.)
m. n- C‘Ti ?.l‘ Mtr ’ ’ ’



. 2. 3. 2. Onpegenerne 3BVORHOIO H NAACTOBOIS AABACHNY

B CxBANMHAX MEeXAHMIRDOBAHHOID QPOHAA IO
AAHHbBIM HIMEePeHUR YCTHEBOD JABACHHA, AMHAMA-
YeCKorc ¥ CTATHUECEOrO ypoOBHeA H Aap/felug

¥ NpHEeMA HACOCA.

B cxBaxMHax MeXaHRMmpoBaHHOrC ¢@QoHaa, rae HeT BOIMOXHOCTH
MPIMOre H3MODEHNS AABAGHHR TAYOHHHLIMR MAHOMETPAMM, 3a0OfAHNE H
NALCTOBLIE . AARMGHNY MOXHO ONPEeAGASTD 1O AAHHLIM JAMEPOB  AWHAMHMECKHX
umMyponmamn‘rpyﬁmmrmmm.

Orupxa AVHAMMYECKMX M 2 CTATHNECRMX YpOBHER B CRBAXHMAX
mm C TOMOMLI0 3IXOAOTOB, YPODHEMEPOB MAM IO AAHHLIM
recUINYECKUX MCCAGACBAHNRA.

Crpas/mBaHne rasza u3I ATPYDHOIO IPOCTPAHCTBA NOPeA MIMEDEHNEM
YPOBHS SBASETCR HEAOMYCTHMBIM, TAX KAX IPH  3TOM  TPORCXOAWT
PCTIBHMBAHHE YPOBHR o BOIMOXHO OOpasoBaHke c<rToAta DNeRAN, YAe/AbHLA

PeC ROTOPOR HEMIBECTEH.

Bo spemMa maMepexns  AnHaMuvecxoro  (CTaTHNeCKOro) Y POBHY
Quxcupyercs TeMIWpPATYDA M AaB/IeHHEe  HA YCTHE® B 3ATPYOHOM
NPOCTPaAHCTRE, AeluT # OOBOAHEHHOCTD NPOAYKUMH  CXBAXKHH. Ane
MIMODOHNE TOMIWPATYPN B EOHCTPYKUHM YCTBS CKBANHHMB HeOUXOAMMO
ey CMOTPOTD CICHUANBHLIS TePMORAPMAHLL. Npn MX OTCYTCTBHM
TeMNEPATYPS OlipeaenseTcs NPHOAMXEHRO: R’ paloTawuseR cxpamuye 1O
TEMNEPATYDE XUAROCTM HA Yyetse 8 HKT; » ocravomsennofn -~ ®

3ABMCHMMOCTY OT TeMDEDATYPHl OXPYRAMER CpeXl.
Mpn woMepeHuu XeOHTA NO  BOIMONMHOCTH cxpamuHy Ha I'3Y

HeOOXOANMO fNepepecTy B pPeXHM DPYYHOIO 3amMepa A48 YBeNMUeHHT BperMeHH



MIMepeHHS AO 12-84 4yacop, WHTO B 3HAVUNTE/ILHOA CTENeHH  CHU3MT
norpewHOCTsL 3aMepaAelHTa, oOCODEeHHO AA9 MAAOADHTHLIX  CKBAMMH.
flopaaok onpesenenns obBOAHEHRHOCTH OMMCAH B N.2.1.2.

Ang  onpejeseNHs [ACTOBOINC AaBAGHUE  HCTIC/ALIYIOTSH  PeIy/TATH
onpeAeIeHNS AHHAMHUYECKOrO YpOBHS, & Takie COOTBETCTBYOWHe  eMy
RebHT, OUBOAHEHHOCTb, YCTbe@BLie@ JAAB/eHne M TeMneparypa (B saTpytbe)
B CKBAXMHE B pexumMe paloThl, HENOCPEACTBEHHO  [PeAWeCTBYIoWEM
OrNpe e IeHHI0 CTATHYECKOrO ypoOBHA.

CxeMa pacueTa 3a00RHOIO JABACHHS NpupeseHa HA puc.2.1.

Aasaerdne onpefesdeTes cALAYoMUM COOTHOWeHHeM:

Psao.HPy+4P+ a 5P+APP (2.7.)
rae Pmﬁ. - 3alofHOe JARAGHHE;
PY - WlerroyHOE® AABACHME HA yOThEe B 3atpylve;

A F'1 - NEPENAA AMBNEHHY, COAABAESMMR PECOM CTONGA Tasa B
3ATPYOHOM MPOCTPAHCTBE B MHTepBAJsie hi;

A Pa -~ NEPENAA AMBACHWUR, CO3AABASMBIA BECOM CTOAGE ra-
HePTAHOR CMECH B 3aTpylHOM NPOCTPAHCTBE B HHTEp-
Base h, ~ OT AMHAMMMECKOrO YPOBHS AC npueMa Ha-
coca;

A P3 ~ NEepenaa AaBAeHHA, COAABAEMBIA BeCOM CTOAGA Hedre-
BOAOTAZORCR CMECH B HHTepsane h 4 ~ OT nIpnema
HACOCA A0 YPOBHR NPHBEASHNKA

A P'rp. ~ TRAPABNMECKNE TMOTEPH Ha TPEeHWNEe B RHTEDBane h3.

[iracropoe  pasaende  Qnpejeansercs  COOTHOWeHHeM, AHATOTHYHLIM

(2.7.), rae COOTBeTCTBYIOWHE NEperiaan JAaBAGHHS OJYCNOB/IEHM BECOM



' Ypobexo nprbedexus

Puc.<l. onpegenenup saGollHoro AanneRrMA.
(J0mas pacuyerHag cxeMa,



HedTH, BOAN M ra3a, HAXOAMBWMXCE B CTBOA® CKBAXHHE HENOCPEACTBEHHO
NpPeA OCTAHOBKOR, & Takike MNAACTOBRIX OQAIOMACB, MNOCTYIMBWMX W3 [4acCTa
B CTBOA CKBAXHKHB NOCAE €€ OCTAHOBEM.

BemuuHnl Nepenajos AaBACHHRA 3ABHCAT OT CpefHefl [LVIOTHOCTH
CMeCH B HHTEpBANAE, ROTOpaAd oOfpeje/sdeTcd, [0 KpARHEeRA Mepe, AeBATHI

OCHOBHLIMM FADPAMETPAMM:

f’m#an.gn.gr.F.Cm.Cm,fH.ﬁ.ﬁ ’ 2.8.J
rae ’P'cu ~ CPEeAHAa MACTHOCTD CHECH:
gH.gB,gr - ODveMHNIEe PACKOME HEedTH, BOAE M TAM;
Cm'cua - OTHOCHTEe/IbHbI® CKXOPOCTH rA3A B XHAXOCTH M
HedTH B BOZE;
ﬁ'ﬁ"i‘ = MAOTHOCTL ml BOAN, Tad3x;
) - NACKAAL CEYEHNA NOTORA

Hicnoabayerue Ha TPOMEIC/AX METOAN pacyeToB  Basupywrca, Kax
NPaBKRAC, HAa IMPUMeHeHHH QOpMyA TCHAPOCTATHRM (€3 yueTa BAMAHRYG Ha
MAOTHOCTL CMEeCH OTHOCHTe/IBHOI'O ABMXeHHS (a3 8 MHOMOKOMNOHEHTHOM
noToxe, MPOCKA AbILIBAHHE CBODOAHOIG rasa yepe3s 3ATPYBHOS
NMPOCTPAHCTEO, TEMNePATYPHOrO  QaxTopa ¥ AD. [3,9]. NTO B
IHAYNTEIBHOR CTENEeHH CHHRAET TOYHOCTD PACYETOS.

[lyGhavxauMn, B ROTOpbIX H3ZarawTes @uinueckH Oosee obocHOBAHHNE
METOZN  pacueTa [1-5.7], B MACCOBBIX HCC/ACAOBAHHSX IPAKTHUECKH He
NCNOAMIYIOTCH, TAKE KAEK OHN DA3PEUOTAHN B OCHOBHOM [IDHMEHHNTE/IHHO X
ROHXpeTHRIM ODMEXTANM.

NeToauxa DpacweTa 33ABORNOICO M TACTOBROIO AARN/SHME B CKBANMMHAX
HeXAHMIMPDOBSAHHOID QOHAA, IPHIOZHAR ANt RCTIOALIOCBAHMA Ha  mobhix

ofhesTax, pazpatorasa BHUHM coerrecto ¢ CesKasHUIM [ﬂ] Ha OGa



OTeueCTBEeHHbIX H 3apyDeXxHbIX IKCTIePHMEHTA/IbHBIX ROPPeASIHOHNEIX
3ABHCHMOCTEH, HanbO/Mee DNOAHO  YUHTHIBAIOWMX  XAPAKTESD  APHMXEeHHMS M
repepaclipeseeHus das H OHIMKO ~XUMHeCKHEe CBORCTBA ABHXYuUlNXCY
dA0HAOB. HacTofuHM  PYROBOACTBOM  pPeKOMeHMAYEOTCK  HCNOAb3OBATL  A44%
pacuyeTa 3aDOAHLIX M NNACTOBLIX JaBAEHHA HMEHHO T[OCAGJHIOI MeTOANKY
[6] . H3-3a 3HAWMTE/ALHOrO oO0bBEMA CAONMHBLIX BLUHCAHTE@ALHLIX ONepPALHA
MeTOAHKA peann3yeTcs ¢ rnomoubio IBM (oM. pasaen 2.4.6.0.

CoraacHo MeTOAuKe [5] s3abonHoe AaB/I@HHE PARCCYKTLIBACTCS
CYMMHpDOBAHNEM nNepenAoB JABR/GHHA IO MHTEPBANAM CTBOMA  CKBAXMHDI,
OTAMNAIOUNMCH XADAKTEPOM APHXEHHS *MA20HAKOCTHOR CMeCH.

Ans  onpejeseHus NePerasa  AAB/GHHIH, OOYCAOBAGHHCIO  BeCOoM
cronba rajxa B 3aTpySHOM [POCTPAHCTERE, HeolXoAMMQ 3HATE raybusy
AHHAMHUYE@CKOIO  YPOBHG  MHAXOCTH. OHA paccunThBaeTCd M0 BpeMEHM
MPOXOKAGHHY 3IBYKOBOR BOMHBI OT YCThd AO YPOBHS -XKHAKOCTH C
HCHIOAbIOBAHHEM OKCNePUMEHTANDHBIX 3ABUCHMOCTER Ans HAXOMAEGHKA
CKOPOCTH 3BYR& M. RAOTHOCTH TA3a B 3ATPYUHOM NPOCTPAHCTPRE,

[lpk pacueTe nepenaja JaAB/AGHKY B HHTEPBANI® OT AMHAMUNECKOrO
YPOBHS JZ[0 TpHeEMa HACOCA YUHTHBAEGTCS JABHCHMOCTD NAOTHOCTH CMECH B
TOM HHTepsasie OT pacxosa cBoBOAHON rasa, NPOCKA/ALILIBAKWErO Yepe3
3aTpYOHO® MPOCTPAHCTEO,

YueT yrasaHHOrG ¢QaxkTopa OUYCAOBHA HeEODXOAUMOCTb HCMNOAL3OBAHHS
HTEPALMKOHHONO PACUETHOrO TMpolUecta& B HNTepbBasle OT YyCTred A0 TIpHeMa
Hacoca, [P KOTOPOM OMNPeAessfioTe H  NocCASJ0BATE/MBHO  YTOWHRNOTCS
cneayiouHe napaMeTphl: raAyOHHa - AMHAMHYeCKOrO YPOBRHY, OTHOCHTE/LHAS
MAOTHOCTEP TA3a P 3aTpyBHOM  NMPOCTPAHCTBE, notTsocTs HedT™ B

3aTpyBHOM  NPOCTPaAHCTBE, cpegHee  obrvemHOEe  coaepXaHue  CROUCAHONO



rass B ramypoBaHHOft CHeCH, [IOTHOCTL TIACHePTIHOR CMECH, AABASHNHe
HA& AMHAMHYEGCXKXOM YPOBHEe M AAB/AGHME HA IDHeMa HACOCA.

B cayvae, xorja 30HA Da3adsMpOBAHHG HAXOAWTCE B  CTROAE

CKBANHHLI, B HKHTEDPANE® O©OT YPOBHA PAITAIMMPOBAHNS A0 38008 ABRUXYuMAca

NOTOK NpeaAcTaRnieT CoBOR BOACHEdPTAHYI0O CMecCh, IAOTHOCTR ROTOPOA
ofpeAenseTcs C yYeTOM OTHOCHTOALHOrD ABUNOHMS HedTH B BOAe F}

B HuTePBAZIE OT IpHEMA HAGCOCA A0 YpOBHS  PAIaASHPOBAHMHG
ABHKYWHACA MNOTOX npejcTanAfeT CODOR  BOROHOPTIRYIO CMECYH, VIOTHOCTD
KOTOPOA OfPesenieTc € yueTOM OTHOCHTeABHOIC ABUNOHMY TCAYBOR M
MHAKOR Qa3 [ﬂ] :

PacueT nNAACTOBOIC AABAGHHY INPOMIBOAHTCS IIyTeM CYMMHDOBAHHS
NepeNAAOSs AABAGHME, HAUNHAS OT YCTHE CEBAXHHB C “rozrarmpaHMer”
CTATHYGCKOMY ¥ poBtHio HeQTIHOA KOMIMIOHEHTH H3 HHTEepPBEAAOS
“AMHAMKUMECKHA YPOBeOHD =~ IpHeM HAcocaY, “ rpueM HACOCA ~  YpOPew
PasraAHpOBAHUR ™" W Nepenasa, olycAAoBAGHHOMD BOCOM cronta
AONOAHHTENLHO NPATEXWER XHAXOCTH B NPOUECCe POCCTAHOBASHHS YPOBHA.

4N’ pacyeTa NIACTOBOIO AABAGHHA OPEAGANETCS BLHCOTA YpOBHeR
BOAE M HEPTH B OCTAHOB/MEHHOR CRBANKHHE H CpPeAHEBIBSWOHHME IO BHCOTE
NMAOTHOCTY BOAN M HedTH., OTM nApaMeTpnl He MOryT OuTh JAOCTOBEPHO
onpeleseHn  0e3  NPEABAPHTEALHOA  KOAHUSCTBEHHOR  OUGHKK  ObdPEeMOB
HePTH, BOAN, CBODOAHOIO ra3d M UXR TVOTHOCTEN B PaAlOTaKLSR CKBAXMHE
HENOCPEACTBREHHO A0 €@ OCTAHOBXKM AAS  33aMepA CTATHUECKOIG YpOBHS.
I™M OUEHXK NPOHIBOAITCY P rnpouecce pacyeTta 3a00AHOrO AAs/IeHHI O

AAHHBN MIMEPEHNS AHHAMHYECKOND YDOBHSN.

Taxnm ofpayort pacweT 3aBOAHONO AamaeHMa SBAseTcd  COCTARHOA

NACTHI0 PACNETA TLIACTOPONO AABAEMNHA.



1. Permin H.H.,
Sxnu C.T.

. fivnes B.C.

3. finnen B. C.
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2. 3. 'mapoaHHaMHUeCKHe MeTOAb HCCALAOBAHMA
MNacTOB U CKBAMHH.

K rpapoaHHaMHUJeCKHM  MeToAaM  HCCASAOBAHHA  OTHOCATCR  MeTOAEH
onpeAenI€HUT  CBORCTB H/AM  KOMIVIGKCHBIX  XAPAKTEPHCTHK  IMPOAYKTHBHBIX
MNACTOB W CKBAXKHH T  AaHHBIM  2KCNEpUMEHTAsbHBLIX  HaDAWAeHHA  Ha
H3y YaeMbix OUBEKTAX B3aHMOCBA3IEN Mexay aelnramy CKBaYXHH H
onpeZe/Ifou MY HX reperiazaMy AaBAeHHa B [VIACTE,

IkcriepUMeHTa/IbHble HabGAIOAEHHS Ha rpoMbicaax NPOBOAATCS B TAKHX
YC/AOBHSN, KOTOPHIE JIIO3IBOASIOT HCTNOABLAIOBATE AA8 H#X  ONMCcAHHA H3BECTHbIE
K, no BO3MOKHOCTH, HaHbosree MPOCTHI® ypaBHeHHa NoA3eMHOR
IRAPOAUHAMAKY. ObpaboTka, KAK [PABHAO, CBOAUTC] K HAXOMASHUO
ROBPINLUHEHTOB ITHX YPABHEHHA, TO €CTb K peweHHW OUpaTHBIX 3Ia4ay
NOAIEMHOR TUADOAHHAMHKKH IPH CONpeAeAeHHbLIX FPaAHHWHBIX - yCAOBMNX,

B  npaxtHrke  HedTernpoOMBIC/IOBRIX HCCAeAOBAHWA — Haulonee  wHPOKO
NOAYNH/IH PACTIDOCTPAHEHHE C/AeAYIOWHEe TeXHOAQOrHH:

“ MEeTOA YCTAHOBHBUMXCA OTOOPOR;

- HMeTOA BOCCTAHOBAGHNR ARBAGHWA;

- METOA MCCACZOBAHNYA BIOHMOAGRACTEHR CxBaXMH {rUAPOTIDOCAY -

WHBAHHR) .

PeanpHble  HeQTerajoBOAOHOCHWEe  I/ACTH HeOAHOPOAHH KaR no
pa3pesy, TAK ¥ N0 TPOCTHPAHMUIO, KpoMe  Toro, OUALTPALKOHHDIG
XAPAKTEDHCTHKH TIIACTOEF MOI'YT HIMEHATHCH IOA BAMSHHEM  MIMeHeNHd
AABAEHHR HachgalowHx Kx Qmonaos. Wa-3a TPyaHOCTH AeTa/HHOro yvera
3TON MIMEHUWUBOCTH TIPH  peweHNMM  3aJAy IMOAMNMHOA  I'HAPOAHHAMHKH
HCIOABIYRTCES Pa3AUYHbIE HMATEMATMVECKHE MOACAH C TORA HAK  HHOA
CTENSHMG AZLKBATHOCTH PealibHOMY HEOAHOPOAHOMY NIACTY.

B pazxxesnax 2. 3.1., 2.3.2.:. 2.3.2. ImpeiCTABASHL OCHORHBIE 3
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WHPORO JHCNOAb3YEeMbiX MeTOAMK MHTepPrpeTaluHH, Dasupyuuecs Ha MOaen
OAHOPOAHOI'® — NAA&CTA. OTH MEeTOANKH NO3BOAKIOT B NOAABIAIOLIEM
DobuHHCTBE cnayvaes MOAYUHTD AOCTATOYHO HAZEXKHY O OnNepaATHBHYIO
HRPOPMALIMIO TID XKOHTPOMO® 38 Paj’spaloTroft HedTAHBIX MECTOPOXRAGHHUA.

B pasgene 2£.3.4. InpuBeAcHb! OCHOBHME OCOUSHHOCTH MHHTepPNPeTALHH

pe3y ApTaTOR FRAPOANHAMHYEOCKHX HCC1e[OBAHVA CACKHONOCTPOEHHNX

ROAAGRTOPOB, OBa3npylouuxens HA 00/10€ CAOHMHBIX MATEMATHUECKHX MOjenax

PUABTPALMI.

2.3.1. Meroz ycranoaHBwuxca oTSopas.

UccaesoBanne  MeTOAOM — YOCTAHOBHMBUWHXCH  OTDOPOB  MpPOBOAITCS €
U0 KOHTPOAS [MPOAYKTHBHOCTH AOBLIBAIOWHK CKBAKHH (®AM TIPHEMUCTOCTH
HACHETATS/NbHBIX __CKBAKHH) , MIYYEHHS B/MMAHHA pexuMA PAOOTH  CKBANMKHLE
HA €€ T[POUIBOANTEeNBHOCTP H IPHLANIHTONALHOA OUGHKH OHALTPALHOHHbIX
MApaMeTPOR TIIACTA B pAROHEe CXBAXHHEI. Teopus MeTOAS AOCTATOMHO
oMo paspaboraHa A48 cayvaels QHALTPALHKH OAHOQPANMORA NMHAROCTH WM
CMECH ABYX uarocreff (HedT™M M BOZAND, A& Takke QHALTPAUMH
Fa3OXHMAROCTHOR CMecCH.

fipn MccrepoBaHHH Ha HecKO/ABKHX (He MeHee 3-X) pexEMax paboThl
CKBAXKHMBD 3aMepsfierTcd AelHT, 3aloRHOE JAABR/eHHe H nNAACTOBOe JaB/eHHe
nocae ee OCTAHOBKM.

BpeMa crabuauzaiint JelBUTE H  AABAGHKA HA KAXAOM DeXHMEe 3aBUCHUT
OT QUALTPAUMOHHEIX XADAKTEPHCTHK [U1acTa o ofpegengeTcs H3  OfbITa
AKCTIAYATALIKY CKBAXMH JaHHOro ofbvexra.

Ha xamxaoM pexuMe OTORpawTCd TMOBEPXHOCTHLI® Npolsl MMPOAYKUMH /A2

aHa/M3a Ha ODBOAHEHHOCTL M 3aMepseTcCs rasopmift $ayTop.



Micc/IeAOBAHHA MOT'YT TNPOBOAMTHCE KAK [0 CreMe “npsMore xoaa*
Cor MeHbwero pgebuta x Oomwery), Ta&k H MO cxene "obpaTHOroO xoaa“
Cor Goapwero pelBura x MeHbwerMy). {lpu ZeACTBHTEZBHO YCTAHOBHBWMXCS
PEXHMAX HMCC/AGROBAHMA TOUKHM IPAMOTO K OBPATHONO XOAA  AOANHDM
COOTBOTCTBORATh OAHOR U TOR M@ 3AKOHOMEPHOCTH, T.@€. [PAKTHYECKH He
AABATh IHCTeDa3NCA.

Ha  OCHOBAHNH  AAHHBIX  HCCAGACBANME  CTHONTCS HHAMKATODHAS
Anarpamma:  “2e0uT wuakocTH - 3ab608moe AdBNeHMe  wm  ‘netur -
3a00fAHAR AeTpeccua®,

Ha puc.2.2. noxasaHa . THIMMHAS  HHAMKATODHAS  AMarpamMa o
AODLIBAIOWEA CKBAMKHEe, PeXuMHLIE TOUKHM HA HKHAMNRATOPHOA AUArpamMMe
XOpOWO  ATTIPDOKCHMMPYIOTCS HpgMOA  AMHHOR, NTO  CRHAGTOACTBYET O
AMHEAHOM XapaKkTepe QH/ATPAUMK NXHAKOCTH B IacTe #H Npu3aloAHOA 3ICHe
CKBAXMHLI, OTCYTCTBHH B [UVIACT® CBOABOAHOIO Idasa H  He3aABHCHMOCTH
PUABTPAUNOHHEX CBORCTE -MIACTa OT JABAGHMS.

Kagk BHAHO H3 DpHCc.2.2., [NIHHOAHAY MHAMRATODHAS  3aBHCHUMOCTD
(puc.2.2.), nOCTPOGHHAS B KOOPAWHATAX "aeGHT -3aliofHoe JamneHHe",
NnoapRoAgeT  I'padHuecku OIPe AL AHTh raacTopoe AAB/ICHHE ny TemM
SKCTRANOASUME A0 NepeceveHHs ¢ OCbI0 ZAB/AGHHA NPEIMOA  /IHHUM,
MPOBEACHHON NepPe3 DeMHMHHE TONKH.

flo aAvHAMHKe onpegenseTcs XoOPPHUMEHT NPOAYXTHBHOCTH CKBAWHHLI

O XUAKOCTH B NOBEPXHOCTHLIX YCAOBKAX:

K:-i..# '——-—%—‘——=tg.4

’ (2.9.)
AP pnl. st P.;nb"

rae X, n’/cyT/Mna -~ ROMPINUMENT NPORYETHEHOCTH ]
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q» Ha/cy'r = AEONT CXBANHHL 1O MHAKOCTH B NOBEPAHOCTHLIR
YCAOBHSX ;
Pm H Paau, Mila =~ COOTBeTCTBEHHO I1ACTOBO2 H 3A0OAHOE AABAEHHA,
AP, Mla - s3aliofnaz aenpeccwa;
L -~ Yyros, COCTaB/ASeMbIA HHAMKATOPHOR /AHHMER C  OCHIO
AAB/ZIGHHA.

Ecad cCKXpaXuHa JaeT OUBOAHEHHYI0 [POAYKUMIO, TO ONpeaeasioTcd
XOIPOULHEHTR TNMPOAYKTHUBHOCTH MO HedPTH KH H no poge K o
K =KC1-n_J; K =K-n_; (2.10
H B B B

rae n_, OeapasM. - obmeMHoe COAepMAHNE BOAH B NPOAYXUMM B NOBEPX-

HOCTHBIX YCNOBHSX.

'HApONPOBOAHOCTD IIACTA B panoOHe HCCAGAY @MOR CKBAXMMHN

oueHMuBaeTcs o Qopmyae:

Kh =3 _ _ s
T =1,842 10 K[BHCI nd+n_ 55] Cng +9, ¢2.11.)

rae 6 n’ SespaiM. -~ OUHEMHBR XOIOPHUMEHT NAACTOBOR Hedrmn;

6 , Geapasm. - OB veMHER XoadIMUMEHT NIACTORON BOAM

B
o, M - [O/IOBHHA CPEAHEerC PACCTORHHI MEXAY AAHHORA
CKBAXHHOA H O/AHXAAWHMM COCeAHHMH;
Vet M - PAAHYC CKBAXHHLI NO AOCAOTY ;
2
Kh , MKHM M _ raponposoanocT naacra;
r‘ Mmilac

S, Ge3lpasM. -~ NOMNPABRA, YNHUTHBAWAR HECOPEDNEHCTEO CXBANMWHN
No CTeneHH M XAPAKTEpY BCKPHITHA.

MlorpaBxa S HaxoAMTCS O cheuHaAAbHBM rpaduxamM Kkax Qypxuud AonH
PCKPHTOA TOMUMHLL nAacTa, AHAMeTpPpA CKBAXHMHM, IVIOTHOCTH H @ THUna
NepPOPALIKK [1] . [locxomsxy BenuuMHA S mMoXeT ObiTP OUeHeHa AMub

MPHSAKINTEIBHO, BLHNKHC/ACHME® T'HAPONMPOBOAHOCTH NO AAHHEIM 2 HOCAeZ0OBAHMY
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CKPAXKHHN MOTOAOM YCTAHOBHBUMXCH OTBOPOB CAGAYeT IPOBOAHTL AMwb B
KpAAHMX CAYNAaX.

Ha puc.2.3., noxazeHbl TUMMYHBE HHAMEKATODHLIG 3ABHCHMOCTH AR
BOACHAIHOTATOALHDIX CRBANKH.

JaBucHMocTs 1 HA PpPre.2.3. COOTRETCTBYET /AMHOAHOMY  34KOHY

PRALTPALIMHK,

SaPUMCHMOCTD & Ha  puc.2.3. COCTOMT HMX  ABYX  yYACTKOB:
PAMOAKHERHOIO OT O 40 TOMKH A H KPHBOANHORHOIO [OCAE TOUKH A,
OUpaeNHOro BRINYKAQCTBIO X OCH AaBaeHun, JABHCHMOCTD 2
CPHAGTEALCTBYET © TOM, NTO, HAUHHAS C OMPee/NeHHOrO JABACHMA
saxaven CMaM  perpeccH HA naacT), B [PpU3abORHOR 30HE [IACTA
PACKPHBAIOTCR OCTOCTRSHHLIG TPOUWKHL, B pPE3IY/LTATE Nero MPHeMHCTOCTD
CKBAXHHE YBOAUMHBAGTCH C YB@AHNGHHOM YDPOBHA 3AKAMKM.

Ha puc.2. 4. Crpadux 1) noxasaxHa He/MHeRHAd  HHAMHATOPHAM
3ABHCHMOCTE AAR AolpiBaiouef Cxpaxuibl, OUpaweHHa8S BOTHYTOCTBI K OCH
AABNIGHHA,  KOMPPUUMEHT TIPOZYKTHBHOCTH TAROA  CKBAXHMBI DAJAGT C
pocTon ee gebnra. [loaobHble  MHAMRATODHLI®  AMATrpaMMbi  BOIMOKHO
MOAYNHTD NPpH HCC/AGAOBAMHM KAk 200nBAIOMMX, TaRk M HATrHeTaTe/bHbIX
CKBAXKH, IIPH AKHEAHOA OQH/ALTPALHH OAHOPAIHOA WHAROCTH B KoaAAeKTope,
CBOACTBA XOTOPOIO OT JAAB/AGHME He H3MeHsTC. HeARHERHOCTE B  3TOM

CAyNae  BHI3BAHA  HADyweHHeM  JAMMHADHOIO  TEYeHMN  MHAROCTH B

IPUABOAMOR 30He CpoicoxHe CXOPOCTH TOVOHUS WMHAROCTH Jepes

2-2750 P=Aq +Bq , (e.12.)
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hygpxaTopHue 3aBHCHNOCTH N0 BOADHATHETATEABHAN CKBAXHHAN
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00patoTxa MMXATOPHOR JABMCYMOCTH, WCKDHBOEHHOR NOA
BAAUMEN HADUNCH AMARDHOCTY NOTOXA B Npr3abofsiod 2064e.




rae koodduuHeHTsl A B B onpeaensioTcd nPH TMOCTPOEHHH pPeXMHMHBIX TOvex
B KoopaHHaTax q-q/ A P (puc.2.4., rpadux 2. B 3runt xoopanHaTax
TOUKH HHAHKa TOPHOR 38 BHCHMOCTH noxarea Ha npaMy o AHHHIO,
SKCTPANO/SUUS XOTOPOA JOC repeceveHMS ¢ Ockld g/ A P aaer 3uavenne
koadduunendra B. KoapdrnuveHT A OnpesesdeTcd KAK TAHreHC yraa
HAK/ICHA TIPAMOA K OCH AelHTOB.

TUMHUHBe HHAUKATOPHLIe AHAIDAMMLI, noOJyyaeMhie TIpU  COBMECTHOR
dHALTPaUNH B [L18CTe XHAKOCTH H rasa, nokalaHn Ha puc.2.5. Crpadux
1. Ha rpaguke no ocCu abcunHce OTKAAALIBAITCR 3HAueHHs aebdnros
xuaxoctT (Hedrid.

3aBucHMocTs i1 Ha puc. 2.5, Crpadur 1) cCoorBeTcTByeT peXUMY
PACTBODEHHOI'O ras’a, MpH XOTOPOM M TNACTOBOE@ ¥ 3ACOAHOE AAB/NEHHA He
NpeBhIWAIOT AAB/I@HHS HACHLOWHI HedTH ra’oM B NJACTOBHR yCAOBHAX.

YpanHeHHe [PHTOKA 449 HHAHMKATOPHLIX AHATDAMM JITOr'O THMA HMeeT

BH” [3] :

e e .n :

q= :ICPM Paaﬁ) , (2.13.)
rae go2ddHUYeHT 7 M nNoKasaTeab cTeneHn “n"  onpeAenforcd npH
MOCTPOEHHH peXUMHHIX Towek B koopaHHaTax 1lg q-lgC Pia - Pf& u)'
Cpc.2.9., rpadux 2). B O9THX  KOOPAMHATAX  TOUKH  HHAHRATOPHOR

3ABHCUMOCTH IOXATCH HA TIPaMy0  /IMHHIO, IKCTPANOASUHS KOTOPOM A0
nepecedYeHHs ¢ OChbI0 opaHHaT Clg  q=0) zaer 3HavyeHwe lg .J
[loxazarTenr creneHu "n" oOrpesengeTC KAK ROTAHIeHC Yrza  HAK/AOHA
npaMof K OCK abcuuce.

YpapHeHHe TNPUTOKA 4419 pPeXHMA PpPACTBOPEHHONC rasa B npocTelueM
c/iydae MoXeT ObiTh HaRjeHO nNo pesysbTaTaM HIMEepeHHS TIUIACTOBOIO

AaB/leHHda, a TaKkxe JefuToB W  COOTBeTCTBYIOUWKUX HM  3abORHLIX AAB/EHNA
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HA ABYX peXHMAaX:

_E
n= (2.14.)

‘5 Pnal — Eﬁ

Pn.AI — :Q.Si

T d. C2.18.)
(s, — Raes,)"”

rae MHAaexchi 1 W 2 npH gebuTax ¥ 3a00AHLBIX AABAGHMAX O3HAYAKWT 1-A ¥

S~ PeXHM HCCASAOBAHML.

JapHcHMOCTy 2 Ha pHe.2.8. (rpadux 1) COOTBeTCTBYeT <CAYNAW,
Korga naecTopoe Aap/eHHe [peBbiwaeT AAB/eHHe HACBIWEGHHR HeQTH TIa3soM.
B AnanascHe OT TIUVIACTOBOMO  AABAGHMS A0  A&BAGHHR  HACHiWEHHS
HHAHRATOPHAS 3BBHCUMOCTD KMEOT AMHeRHbIA XADAKTeP, & TIPH  MeHbuwMX
3al JAHLIX ABBAGHHAX — HCKDPHBARETCA.

YpaBHeHHe TIDHTOKA ANYd HHAMKATOPHBIX AHAIPAMM OTOMO THNA HMeeT

BHA [4] :

q=K*cP_-P 3+ Yep® -p% N | C2.16.)
- nn Hac Hac 3ab

rae Pmc, Mla - papnenve HacbmeHna HePT™H raoM B NASCTOBHR

yC/AOBHAX.

HeuapecTHbie BeauuHHb, Bxoadure B YypasHeHHe (2.16.) nocTO4HHLIA
XO2PPHUHEHT  MPOAYKTHBHOCTH  ANN  JHHeAHOA  uvacTH  aWarpammmt K°,
Ko3dPHUNESHT :7 K norasaTesd> CTeMeHH "n" MOryT ObiTe HARASHH O
Pe3yAbTATAM HIMEPEeHHS TACTOBOIG JAAB/JAGHUS M HCCNEAOBAHHE HA 3-X
YCTAHOBHBUWHXCA  peXuMax C(oZMH pexuM -~  3a60fHO€ AQBNEHWEe EBhlwe

AapneHuq HackiyeHnd, ABa pexuMa -  3A0ORHOEe AABNEHNE HHUXE AaBAeHwd

HacblweHuz) . [loCnerORATeNbHOCTL BLINHCACHUA MPH 3TOM CNeAYuWAR:



-~ ONpeAenseTC! "o OAHOR Touxe" xoadPvMuMenT NPoAyXTHBHOCTH K’

4 '
Pnfu — Pacﬁ} ‘
- ofpeaengerca AeUNT CXBAXMHE TPW  3a00RHOM  AABAGHMN, DPABHON

(2.17.>

K?=

ABB/GHHIO HACHIWGHNS q
q,.K'CP_-P O (2.18.)

= HAXOARTCH HaueHna xoaddrunreHTa j M NORASATENT CTENEHW N

5? ﬁ - @ﬁaa

— G 'nae
n= ———2—’——7——8? Iy - €2.19)
D2 2

Hﬂc.__ R’gﬁ's

Y = Y2 Fuae 2. 20)

(RE-p2s)"

MHOIMOUHCASHHBIMH HCC/N@Z0BAHHSMH OHAO YCTAHOBAGHO, NTO Ha JopmMy
HHARKATOPHOA AMATPAMML BIAHAIOT He TOABKO TINPOABASHHA HEAMHEAHOCTH
QHALTPALHH, HIMeHeHHS OQHIHUYOCKHX CBOACTB KOANEGRTOPA H  HAChluaOuWerc
erc QAIHAA B 3ABHCHMOCTH OT AABAGHHA H T.A4., HO H TeXHOAOIrHYyeckas
cXemMa HCCASAOBAHMYA, T.e€. BpeMi paboThl CKBANMMHB HA XAXKAOM pexurMe ¢
XapaKTep HINeHOHHS PO/INUHHE AeOHTAa OT pexnMa X  pewxnMy. OcoBeHHO
CRADBHO aTa JABHCHMOCTD npose/AgeTc Ha MECTOPOKACHHSIX ,
XapaKTepHUIYIouMXCcS HHIKHMH OQHALTPALHKOHHLIMH NAapaMeTpaMH  KO/JA/eKXTOpa,
A TAKNKE® MHTEHCHBHLIM TOMIOM NAAGHHD MNAACTOBONO AAB/IEHNY.

B "meTogHyecxoM pykopOACTRO" [5] npeanoXeHaA MOAHPHUHPOBAHHAS
TEXHOMOTHA HCC/AGAOBAHHS, C pexoMeHaauuaMy o BhiOOpY BpereH® paboTti

CkBaXHHbBI Ha pexurax nmpu  “"npamom”™, "obpaTtHoM™ U “rpamom' ¢



~ o —

OCTAHOBKAMH MEeXAY pexHMaMH XOoAaxX, TNO3BOAGICWAS HCKAIOUHTL BANIHHE
TEXHQNOTHYECKHK PaKTOpOB Ha QOpMYy HHAHMKATOPHOM AHArpaMMbl.

Tax, npu "npaMoM" Xojze HCC/SAOBAHHA, BpeMa paboThel CKBAXHHB Ha
KaxioM nocaeayiouem pewnme (corgacHo MOAHQPHUHPOBAHHOR TEXHO/IOTHH)
AONKHO ObiTe MeHbwe frpeaviayuwero. Heolxoanmoe A1 2TOrMO BpeM]  MOXKHO

onpeseauTs Ha  HoMorpamme (puec.2.8.), rage Sa=qa/q1, Sa=q3/q1.

HUccaeaoBaHne CKBANXHHE PeXOMEHAyeTCq TIPOBOAHTL CAeAyWHM ofpa3oM,.

[locsne paboTel HA TNepBoM pexHMe (MPOAOARUTEeNBHOCTRIO L.0 ¢  AefuToM

1

q1 , CKBaAXUHY TrepeBOAST HaA BTOPOA pexuM, 3aMepawT JeluT M

92

orpe e/ 91T Sa=qa/q1. U3 nHoMorpammst (puc.2.86.), HCNOALIYA HIBECTHOE

JHAYeHHe Sa,. HaXOZaT t,a/t X

paboTh CKBAXHHbI Ha BTOPOM pexiMe t

a cnezopaTe/ItHC H  HeolXxoauMoe ppemd
o MoanduuHpoBaHHAG
TEXHOAOTHI  HCC/eAO0BAHHY  CKBAXHH 2 MeTOAOM  YCTAHOBHBUMXCH — OTBOPOR
T >Po
HCOB3YeTCR NP Paab Hac
MeTog  obpaloTky HHAHRATODHOR KPHBOR € yHeTOM H3MeHeHNs

CBOACTE I/IaCTA H MNMA8CTOBLIX (PAOHACE OT AJABASHMS TPeACTABA®H B

n 2. 8.

2. 3.2. MeToa BOCCTAHOB/IE@HHS AAB/NEHNS,

MeToA BOCCTAHOB/ISHHY AaBNeHNs dB/9eTCH OAHHM H3
FrHAPOAHHAMHYECKHUX  MeTOAOB  HCCNSAOBAHHS  HeYCTAHOBHBUHXCA  NMPOUeCCOB
PUALTPALIMKH  KHAKOCTH, Ta30B H TA30KHAKOCTHHBIX CMecefl B TIviacre W
CKBaXHHE.

ITOT MeTOA OCHOBAH HA H3IYUEHUH AWHAMMKU JAB/IeHHS B CKBaXHHe
mec1e U3MeHeHud  pexirMaee paboTbi HAX  OAHOR  OCTAHOBKH U

IpuMeHaeTCd C HeAL onpeneoHug r’mapoaAnHaAMUYEeCKOn XapaKkTepHCTUKH
y R4 -~
c. - 2790
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CKBAMHHBN H (HABTPAUHOHHBX NAPDAME@TDPOB TNAACTA.

Havubonee npocThiM C TOYKKM 3DeHHd TEXHONOIHH HCCASJOBAHHA H
obpalOTKH WX pe3ynbTATOB SBASeTCS MeTOo] noayvwewna kpuson (KBAD
JCCTAHOB/IGHHS JABAGHHS B OCTAHOB/IGHHOW CKBAXKHE, AMHTEALHO@ BpeMq
paboTaBweR. C NOCTOAHHBIM AeUHTOM.

Teop#it MeTOHA  BOCCTAHOB/AGHHN  AAB/GHHUA ACCTATOYHO  IOAHO
paspaloraHa A/19 cAydaep QHALTPALHH XHAKOCTER HAKR Ia3os,

CywecTsyeT Boabwoe UYHCAO MeTOAHR obpatorky KB4, ywuuTRIBAOLIHN
Da3/IMYHbIe YCAOBHS [POBeAeHHS HCC/NeJOBAHHA. B HacTosweM pyXopoACTBe
NpeACTAR/I€HN! MeTOAWKK, Haulo/ee vYACTO HCNOABIYEMbE B OTENECTBEEHHOA

MpakTHRE THADOAHHAMHUYECKHK HCCAelOBAHKA,

Haubqaee MpocTOR K PACNPOCTPAHEHHOR METOAHROA  HHTepNpeTalRH

KB4 saesagsercs wMeroauka Muanepa-Jdanca~XatunHcona (MAXD, mpuMenseMas
And  cAydaeB NPOAOCAXKHTENBHOR paloThl CKBAXHHB 4 HA  yCTAHOBHBweMCH
pexHMe nepes ocTaHOBrof (Bpemd pAGOTH CKBAXHHM AOoAXHO B 10 u Sonee
pa3 rnpesbilaTs nepuoa perncrpaunsn KBAD.

B OCHOBe MeTOAMRH NeXUT QOpMYA:

PCTI-P_ = P=i’ln _%a;.g_?—;_ s+1n T, ca.21.)
: "
rae 129,21 10 % %_;l_,&. €2.22.)
X

B dopMynax (2.21.0 1 (2.22.)

/T » cek =~ Texywee BpeMd, OTCUHTHBAEMO® C MOMEHTA OCTAHOBKM
CKRANHHD!
PCT), Mila ~  Texywee papnete HA 3a00e CKBAKHHB 4 NOCAE €
OCTAHOBKH ;
Paaﬁ' Mlla - zaBofiHoe JapneHHe B CRBAXHHE NepeA OCTAHOBRON;

e )
X, M SCOR ~ ROSPINUHEHT IBEIONPUBOAHOCTY NNACTA;



? _+ M ~ MPHUBEAGHHBA PAAHYC CKBAXHHB (paZHyc YCAOBHON
COBEPWEHHOR CKBAXMHB C HEHAPYWeHHbIMH CBOACTBAMM
niacta B rNpU3aboRHOR 3CHe M ¢ FHAPOAMHAMHYECKOR

TOUKH 3PEHHR JIKBUBANCHTHOR pPOANBPHOA HCCAeAYEeMOR

CXBANMMWHE) ;
K, Hma ~ ¥OPPHUHEHT NMPOHHUAEMOCTR TNAACTA;
h, ™ - ofpperTHEHaAY (paboTamsad) TOAWNMA NANCTY:
ju , Mla-c = BAKOCTH TNACTOBON WMUAROCT

3
q__» M /CYT = AOUT CKBAXHKHBE MO WHAKOCTH Nepej OCTAHOBKOR,

NMpMBEAGHHLIA K INMNACTOBLIM YCAOBHIM.
Ecau cxsamuHa zaetr Ge@3BOAHYIO NPOAYXLHIG, TO
ql'l.ﬂ = 9. H 6ﬂ (2.23.)
Ec/M CKBAXKHHA ZaeT OOBOAHOHHYI0 NMPOAYKUHKIO, TO
qrmgqu N '_I+qH § i [na b B+(:l--nﬁ,) &,H] ’ (2.24.)

rage q, H3/CYT - A[O0OHT CKBAXHHB NO KUAKOCTH B NOBeDXHOCTHRIX

YCAOBRSX ;
61-1’ SespasM. = O0PEMHLIA XOMPPUUHEHT TNAACTOBOA HePTH;
6 8’ GespasM. -~ obveMHLIA XOIPPHUUEGHT TIACTOBOA BOAHI;

N » AOAM eAWHHUM - orermag OUPOAHEHHOCT: NPOAYELMH B NOBEPR-—

HOCTHbIX YC/AOBHGX.

llocareaoBATEBHOCTY MHTepNpeTaunyH KB,

flo AAHHHIM TPOMBICAOBHX HIMEDEHHA CTpouTca rpadHE B ROOpAMHaTaX
InT—-aAP Cpuc.2.7. rpadux 1).

Ha rpaduxe shijgengeTcs XOHeUHbBA NPIMOAHHEAMLIA YYACTOK, Yepes
TOUKK XOTOPOro MNPOBOAHTC] OCpeAgHAKWaAR NMpIrMag AHHHG.

OnpezenseTcs TAHIMN@HC YI/IA HAKACOHA MNPAMOA /MHKMHM K ocH In T :

tgd = §.

Nparag /HMHHE ISRCTPATOAHPYETC] AC NepeceveHHs ¢ ocbiw A& F M B
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TOUKe NepeceveHHq onpezendeTcd peaHuHHa a P=B.

Onpenanﬂemn KOMIV/IEKCHBIR MapaMeTp — TRAPONPORPOAHOCTL naacTa:

- 2.
.L‘E_‘(‘.,:g‘ai 10 4 —34‘-15—-, MK M. (2.28.)
}-' l ulla-e

OnpezesseTcs KOIPPHUUHEHT NMPOHHLAEMOCTH NIACTA:

K= KA 5 A C2.26.)
R
Ecnu  ckBaXuHA jsaeT Be3BoZHY MpoOAYKuMio, TO K cooTBeTcTBYeT

HAavA /ILHON $as3oBON MPOHHLIAEMOCTH racra Ans HedTH, Py

oBBOAHEHHON MPOAYKUHH K He orpejgesqeTcs.

KOMIVI@KCHBIAA NapaMeTp ?fz onpeAenseTcss H3 COOTHOWEeHHA
“f
o e %1 (2.27.2
ZE‘F 2,25
a KOadPHUHEHT Ibe30NPOBOAHOCTH — NO dOopHy ne
_.5
I{ xh ) - 140
XK = - (2.28.)
h-m fﬁﬁ 6 + Ps (I“CTH)“"ﬁn]
rqe m, ACAH e€AHHUHUBN - 3QPEeKTHEHAA NOPHCTOCTL TNACTA;
6 ,* AONHM eAMHHUBI = Texywaq HEPTEHACHIMEHHOCTE NAKCTA
Cem, pasgen €.6.);
#H H -ﬁB' Ml'lat--1 - ROSPPHUHUEHTH CHKHUMASMOCTH HeQTH M BOAL B

M1acToBbIX Ycaopuax (onpegeaqioTed No AaHHbBIM
NaBOPATOPHBIX HCCHEAOBAHHAD ;
-1
$n Mlia = ROGPPHLMENT CIRMMAEMOCT.: NOPOANL,

BesnunHa  KOXQPHUMEHTA - CHHMASMOCTH  MNOpOAB  OUEeHHBAeTcsS
TOMOULbI0 IMNUPHYECKHX KOPpe/ISUHOHHBLIX 3aBHcHMocTeffs Ban aep KHaana
Cang wu3secTHaKROB) U Xonna (449 NMeCYAHHKOB) KAK  YHKUHS NOPHUCTOCTH
KONZIeKTOPA: AN HIBECTHAKOB

"'4 “0.5332
m

B 52,546 10 0,03556 " , €2.29.)

2¥**_ 2250
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ANS NecHaHHKOoB 'ﬁ n=2,533 10‘-‘ll m-0’4“4 : (2.30.0

[lpuBeseHHBIA pPAAHYC CKBaAXHHB OlpeAenseTcs H3 COCTHOWEHMHS

2L

i —

%
7 = 77 C2.31.)
np

mp
’an XapagTepusyer odOEKTHBHOCTb BCKDHITHS IVIaCTA M COCTOgHMe
Mpu3aBOAHOR 30HLI CKBANMHHM.

Ecan ’Z.m< 'Zc C(npuBeAeHHMA pPasMyC CKBAXWHE MeHbuwe, YeM ee
AeRCTBUTEAbHBIA paguyc no  A0AOTYD, TO yCAOBUS  OUALTPALHH B
NpU3abORHOR 30HEe CKBAXHMHBI XyXe, YeM B IuiacTte: TInpH3alopHAg 30Ha
3ArpsdHeHa.

Ecau an> zr.:' TO QUALTPALMOHHEIE XAPAKTEPHCTHEKM B NpMiIabasHON
30He AyJuwe, YeM B 0o/ee yAaMeHHOA HACTH I[1ACTA.

BennuuHa CKUH~DaRTOPA S GespasMepHoro napaMeTpa,

XapaKTepHiyiouero RONMHYECTBEMHO COTHOCHTENbHble [HKApaB/AHVNe@CRHe TLGTepH

NP ABUXEHHH XHARCCTH B NMPH3ABORHOA 30He ColpeAeNqeTcqa:

(4
S=1n —2—‘ 2.32.)
np
NTonoxurenpHsie 3HAYEHHS S COOTBETCTBYIOT 3arpasHeHHON

NMpr2alboRHOA  30He,  OTPHUHATEe/IbHBIe =~  YAYWEHHHM No CPAaBHeRn <
OCHOBHbIM I/1IaCTOM ¢UuAbTPaALMOHHBIMHK X&PpAKTEPUCTHKAMMH npH3aboAHoN -
30Hb.

OnpelefOTCS MNOTepH  JaB/JAeHud, obyc/0oBNEeHHbIe  AOHOAHUTEAbHbIM
FrHAPaABAHIECKHM CONPOTHBACHHEM B NPH3IAGORAHOA 30HEe:

AP =2.S1, (2.33.2

rae APS. Mila -~ noTepd A&BAEHM] HA “ocnn”,

Y Ny YweHHOMY COCTOSHHIO ITpHu3aboORHON 3OHB] COOTBEeTCTBY I

OTpHUATEe/bHbIe 3HAuYeHus A P_.

adt



OnpeaengerTce XCIPPUUHEHT COBEPWOHCTBA CKBANHHDLI:
? o Paa— Res— 4Ps ¢2 a4 )

P na = P‘gqs )
Ecan ® npollecce HCCAGACBANNSA 3a00fHOe ABBAGHHE He

BOCCTAHOBRAOCK A0 TVIACTOBOrO (NTO WHAWe BCero HMMEeT MeCTO Ha
NPpaAKTHKE), TO AN OUEeHRM HeH3IBeCTHOI'C T[MAACTOBOIC AAB/GHHS MOXKeT
ObITH HCNOMB3OBAHA M “HeaoBoccTaHoBaeHHas™ KB/.

ToukRM  KpHBOR  BOCCTAHOB/AGHHA  AAB/GHHA  NEPECTPAHBAITCHE B
koopauHaTax ‘T-P¢TS « T (puc.2.8.). KoHeuydun yuacrok KBA B 2Tux

KOOpAHHATAX HMEGT AWHEORHLIR XAapAXTep.

Yepes TOUXM KOHEVHOI'O YyYACTKA T[MPOBOAMTCH NPSMAS JMHHYG, O

TAHIM@HCY yr/a KOTOPOA X OCH L onpesesseTcd NAACTOBOS AABAEHHE,
Pm=tgal.-

AaHHAY MeTOZHEKA OMNPeAeseHHd TeKywero nIacToBOIG AABAEMHS TIO
KBA crnpaseanuBa and  CKBaXMH, pacmmmaﬂuﬁx B CHCTeMe  ApYIHx
RAEACTHYIOWHUX AODLIBAIOWHX M HATHETATE/NbHLIX CKBANXHH.

Merozuxa MAX saBageTcs JYACTHMM cayvyaem Oosnee obuero peuweHHd,
YUHTLiBAIOWErO HCTOPHI AeOHTOB CKBAMMHLDI nleped €€ OCTAHOBKOA  HA
RCCAeaoBAHNE [5] .

Yuer HCTOPHH HeOBXOAMM B TMEpPBYI®0 Ouepeab TPH HHTEpPrpeTalHH
pe3y AbTATOB HCCAGAOBAHKA Pa3BeAOYHbIX CKBAXHH, KOTOpbie nepej
OCTAHOBKOA Ha KB B TeyeHHe HerPOACMKRTENbHOI O BpeMeHU
MCILITHIBAIOTCE HA  PA3/IMUHBIX  pexuMaXx, A& TAKK®  ACOBBAKUWKHX M
HATHeTATE/bHbLIX CKBAXHH, [IyCKaeMbiXx B askcnayatTauniwo, nocse KIC  wau

NPC.

PopMyna, JeXawas B 2 OCHOBE METOAWKH, YUYHTbIBAuen pab’:rry

CXBAXMHHDI 4O OCTaAHOBKH, HMeeT BMA:



I'z‘ll
LA T 1]

’Z’.l‘li-

.28
Orpegeqctaie cpegnero naactoBOID AABnC N0 HEADBOCC TaHosuemehcd XBA (tgA= Pna.)

-y



PCTO-P.__ =aP= i-ln 4252 4 [ i) , €2.35.)
3a0 - P
rae i onpezesnseTcs cooTHOweHHeM (2.22.0 , a ¥ (T3 paccuHThBAETCR

K&k @PYHKLH Texkyuwero BpeMeHH BOCCTAHOBASHHR JAAaB/A€HHA, A&  TAaKkXe
AeDUTOR CKBAXHHbI Ha npe AweCTBY ol UX OCTaHOBKe pexuMax H

[MPOACAKHTE/IBHOCTH 3THX PEeXUMOB.

f=n-1 .
¥ (D =1n Tltn —tna) ) Ff 1n L—%—*L—'J—J———f“_f"’, tn-tj+C) , (2.36.2
t =t T J_ﬂ,n (En—2; )(tn- 4'-'1'37
rae ql.qa. ‘v .qn M 7CYT ~ ASONTH CKBAKWHEL, HA DAIANMHLIA PeXMHM&XR,

MpeAweCTBY WK OCTAHOBKE;

ti't'a" "t'n" Cex -~ ppemMa paloThl CRBAKHHEL HA  DPEXRMAaX
(oTcuMThIBaETCA ¢ Havasna HabAaoAeHMs) ;
T, cex - TeRYWee BPEMR BOCCTAHOBAEGHWA AQBISHWA,
OTCYMTHIBAEMOE C MOMEHTA OCTAHOBKH CXBA-
CKBAXHHDI ;
n - ROMMECTEO PENMIHOE;
J ~ NOPAAKOELIA HOMED PEXHMA.
Adas  kawxaon Towkn KBZ paccyHMTHIBA@TCA 3HAHEHHE Y o » I

CTPOUTCH TPadUK B RoopaHHaTax  (To~ A P. [JlasnbHeRuwas HHTEPNpPeTAalNS
MPOU3BOAHTCHE B TOM Xe nNopdake ¥ No TeM Xe gfopmysam, YTO H  AAd
Metrona MAX. (2.25.-2.34.0.

U3 dopmyast C2.38.0 sBbhITeKaeT, NTO YD =1l NpH t-;l—*- o2 | M
¢opMyna (2.35.2 npespawaercs B Qopmyay (2.21.2.

Ha npakTuke gKpome MeToAWKM MAX wWHPOKO HCNoAbiyeTcd MeTOAMKA
XopHepa, B KOTOPOR B YIrpoweHHofi OJopMe YHHThiBaeTc paboTa CKBA&XHHG
A0 €€ OCTAHOBKH Ha HCCAeACOBaAHHEe H JOnpeje/deTc] 3HayeHWe [V1ACTOBOro
AaBAGHUA.

B ocHOBEe MeTOAUKM XOpHepa eXHUT Popry.a:



- - t+T
PCD=P o1 1n —= (2.37.0
rae Pnn o Mila - Hava/bHOE IVIACTOBOE€ AAB/NGHHE;
L, cex - BpeMs paloThl CKBAXMHLDI NEpeA OCTAHOBKOR:

Ecan cxBaxHHa nepes ocTaHOBKOA Ha KBJA paloTana HA OaHOM
YyCTAHOBHBWOMCR pexHMe, TO L paBHO BpereHn paboTnl HAa ITOM pexKMe.
Ecav ckBamnHa nepea ocTaHopkofi Ha KB/ paloTanad Ha HeCKOALXMX

peXuMaxX, TO JHAYSHHEe U OMeASNNeTCS H3 COOTHOWEHWS:
88400V

n
rae V, ua -~ HaKorvieHHas AOQObIYA MHAKOCTH 38 BpeMA pAGOTHI CKBANMHDL

t= (2.38,)

nepel OCTAHOBKOR;
3
q » M /CYT ~ AeOMT CKBAXHHMMN HETOCPEACTBEHHO NEPEA OCTAHOBLON.
KpHBas BOCCTAHOBAGHHS ASBAGHHA CTPOHTCY B XOOPAMHATAX

1n f;'C' - PCD (puc.2.7., rpadux 20 ¥ yepe3 TOYKM KOHeYHOro

MPAMOAHHEAHOrO YUACTKA MPOBOAHTCR oCpeAHaiouad npaMag AHHWG.

Orpegengercd TAHMNGHC yr/AA HAR/ACHA [PIMOR AXHRM K OCH Alcuuce:
tgd = 1.

fipsiMa] /AMHHR] JKCTPANMC/AHPYETCH A0 nepeceveHuss ¢ ocbw P u B
TOYKe NepeceNeHHd orpeienseTcs BeNHYHHA Pm o

Ang  paA3IBOAONHLIX CKBAKHH Pm. o PABHO HauafbHOMY  MAACTOBOMY
AABAGHNO.

Ana  cxpaxus# paspalaThiBaeMOro ofrexrta Pm. o MOKHO  IDUMSTDH
PABHNM TexyweMy IVIACTOBOMY ABBACGHKIO AHwbh IMPH  HeDOAbWHX 3HAYeHHaX
t.

JansHenuwas wnreprperauus KBA no mMeroanxe XopHepa rnposoaMTCs B
TOM wWe nopaaxe H Mo Ted xe oOdopmynam (2.2850C(2.32). yTO WM Ang

Heroguen MAIX. Micx/moveMHe | COCTABASET BhipaAXEeHHe AN onpeAeeHus



ROMITAGKCHOrG napaMeTpa 'sz : BMecCcTO dopmyant (2.27.) HCnoab3yeTcs
nr
FoOTHOUSRHS (Fha.T Pas) s
e £

ZE;’-_ 2}2‘5 (2.39.)

MeTtoanka XopHepa CTporc YUYHTHIBAST HCTOPHIC Je0WTOBR TOABKO B
cAyvae, ec/H CXBaXHHA paborana nepesa OCTAHOBKOR Ha OAHOM
YCTAHOBHBUWEMCS  peRuMe, B cayvyae nepeMeHHbiXx  AeSHTOB  TOUHOCTDL
onpesesieHHs NApaAMeTPOB IACTOB IC 2TOR MeTOAHKe  3HANKTENLHO
CHHNAETCA,

B #3noMeHHBIX Bhiwe MeETOANKAX He YYuTHIBASTCH NPOAC/AKAKWKACS
MPYTOK XHUAKOCTH B CTBOA CKBAXHHB TNOC/AEe ee NepexrpLiTHY HA  YOThe,
NOATOMY AAf YCTPaHeHHs BAMSHUA TIpHToXa Ha KB/ TpedlyeTcq AOCTATOYHO
NMPOAO/AXKHTE NLHOE BpeMa pericTpalim AaB/IeHH] , NMPaKTHYECKOro
NPeXpAWeHNH] TIPHTOKA.

C Uenplo OUeHKH [paBoMepHOCTH obpaborkH KBZ Merojzamu, He
YUYUTHIBAIOWHIMHY  AOMOMHHTE/AbHLIR  rpuTok, KB rmnpeABapuTesbHO CTPOKUTCH E

koopauHaTax lgT- 1gaP wm InT-1gAaP Cpne. 2.9.). Ha rpaguxke C(pwc.

Z.9.) BbHASASTCS TPH YHACTKA!

-  HavYa/JbHbIA  Y4aCTOK, COOTBETCTBYOWHA  HHTOHCUBHMOMY  MPUTOKY
KUAKOCTH; = TPOMEeRYTOUHMN, COOTBETCTEBYKAINR JATYXA0WeMYy MHNToORY
= KOHeYHbIR YJACTOK, Ha KOTODPLIA BAHSHHE MpHTOKA IIDAKTHYESCKH

OTCYTCTBYET K UM MOXHO peHelpeus.

TOUYKH  TpeTbero  yvyacTKa  NCMOAB3IYIOTCH A9 ArmpPoOKCHMAaUUM MY
NPpSMOR  /AIMHKHEeR M HCTo/b3YTCS B jasbHeRuweM nplw  MHTepnpetauws KBA c
NOMOWbio OAHOW K3 [MpUBEA@HHBIX B HACTOMWEeR TraBe MeToAHK. i)
OTCYTCTBHH Ha rpaduke B xoopaHaTax lg T -1g AP TpeTbera yvacTKa

Yy KA3aHHbIe HMEeTOAUKH UCNONLROBATLE HEeNL3A4.

L1



JgaP

8.6

9.4

8.2

8

ll‘l“““ll'l“l‘l“|‘|l|“||“““““|““‘I‘|I|‘||““||‘Il““‘ll“‘il‘l““l‘ll‘t
i 1.2 1.4 1.6 1.8 Z 2.2 2.4

la
MC.2.9

: - Dienxa Bosnms npHToXa Ha KBfl.
TOuXa fi NpUOMMIUTEMRHE CooTBETCTRBYCT Wauamy yuacrxa KBfl,  xoroput womHO
ANPOXCHMHPOBATE TIISMNOA B NOAYNOTAPHPMMECKHX KOOPHMHATAX Ha puc.b )
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bonee C/IOXKHBIE MEeTOANKH HHTEepNpeTaALHUN KB/, yuHTbhiBAIOWHE
MHOrootpane QaxkTOpOB, BAMAKUWHX HA XNAPaRTep H3IMEeHeHHS JAap/eHHq, H
TpeOyIouHe 3HAUHTENLHOIrO O0bPeMA BiIYUCASHHA, peaaHsyioTrca Ha 3BM. 37t
MEeTOAHKH T[IpeACTaB/eHH B paszene 2.4, HacToduwere  PyKoBOACTBA,
NnocssiuleHHOM aBTOMATHIHDOBAHHOR obpaboTre pe3y nbTaToB
FHAPSAHHAMHYSCKKK HCCASAOBAHHA,

Adna wuHTrepnperauuk KB4 ¢ yueroM npHTOKa B cAayuae A/NHTEABHORN
patoThl CKBAXHHBI C TNOCTOSHHbIM AelHTOM B pasjgene &.4. [pUBeAeHa
nporpaMMa, peasH3ywad HHTerpa/bHeIR MeToa YapHOro-YMPUXHHA [6]

Ana wunrepnpetauuu KBA ¢  yuerToM [MPOU3BOBHOrO peXuMa paboTh
CEKBAXHHB! JAOQ OCTAHOBKH, & TaKKe TINDHTOKA T[MOC/e OCTAHOBKH, B pasjene
a. 4. nMpusejeHda  nporpaMMa  obolujeHHOre  AUQPepeHUMANLHOIO  MeToja
MRcHuxoBA. PeuweHHe, /eXaulee B OCHOBe 23TOfAd MeTOAMKH, 9BAReTCH
mnﬁonee ofuMM: H3 Hero Kax 4YACTHble CcAydyaH MOryT ObTh NOAYYEHH
MeToaukw M/JAX, XopHepa, YapHoro-YMmpuxuna K ap.

Ana wpuTeprperaunn KBA B Tex cayvaax, xoraa He cofapzawTcs
yCcAQeug NpYMeHeHus MeTOAOB "MpAMOAHHENHOR aHaMopdoIn”
CanmpokCUMALNY KPHBOR AAB/MEeHHS B ONpejeeHHbIX KOOPAHHATAX  IPSIMOA
AUHHeR) , B pasaene 2. 4., PEKOMEeHAYeTCH MeTOA HaKYJuero
coeMeuleHNS. [Ipy HCNOABIOBAHMK MeTOoAa HauAydwero copMeuleMus Ha 3BM
TIPOU3IBOANTCH ABTOMATUYEeCKUA noalop Heu3BeCTHHRIX NapaMeTpoB TL1AcCTa,
COOTBETCTERYyIOUMX 3aAaHHOR MOZend QUALTPAUMH.

MeToaHKa HHTepriperauu '‘HegoBoccTaHOB/MeHHEIX" KB zana B n. 2.9,

2. 3.3. MeToa uccneJoBAHUd B3aUMOAENCTBUA CXBaMHH

Cryaporpocayunsanne) .

MeToxa HeC 1eJoBasug BI3AEMOLCHCTBUY CKBAaMHH



-l -

C FrHAPONIPOCAY WHBAHHE) HCTIOAb3YeTCH Ans orpeseeHny OCpe AHEHHbIX
3HAaYeHUA  OHADTPAUHOHHLIX nNAPAMeTPOB T[ACTOB HA  yNACTRAX  MeXay
CKBAXHHAMM B YCAOBHAX HEYCTAHOBHBWERACR OQHALTPAUHH XKMAKOCTH, [lpn
3TOM TaAKKe YCTAHAB/AHBA@TCH HA/THYNE UK OTCYTCTBHE
FHAPOANHAMHUGCKOA CBANW IO IM1acTy  Mexay  3abosMH HCCAeAyeMbix
cxpaxuH. [aa HCCcAeAO0BAHMA  BLIOHPAKTCH  MHHHMYM AB®  CKBAMHHH & ~
BOIMyHAOWAS H PeArnHpylouwas.

B npakTHKe NPOMBLICOBBIX HCCNOAOBAHHR Haulionee WHPOKOE
pacnpOCTpaHeHne NOAYYHAC THAPOMPOCAYWHBAHHE IPH InNycke B palBoTy
CAHOR BO3MyWAIOWENA CKBAXHHLEL € TOCTOSHMBIM aedbutoM C(HAM NPy ee
OCTAHOBK®) H IPOCASKMBAHME 32 MH3MEeHEeNHeM 3a00fHOrO ASBACHHR B
OAHOA H/M HEeCKOQ/MBbRUX NPOCTAUBAIWHX CRBAMHHAX.

TeCpHs  MeToAa - I'HaporpoCAyuwHBAHUS [1 , ﬁ,ﬂ] paspaborala  ANd
caywaep QHALTPALHA P NACTE XHAKOCTERA nNpPpH AaB/AGHWH Bbiwe AaABAEHHI
HAChILeHN],

MeToa DNQ3BOASET ONpeae/IaTe CPEefHHe IHANeHHS TI'HAPONPOBOAHOCTH
M IHe3ONPOBOAHOCTH MAACTA B 30HE MeXay CKBAKHMAMMK.

HNHTepnpeTaukgd pEe3YNAbTATOB HCCASAOBAHMY B3AUMOICOACTBHE  CKBAXMH
P MIMEeHeHHH AebBHTA BOIMYyWAIOWeA CKBAXKHHEBL HA MNOCTOSHHYIO BeAUUHHY
OCYyLeCTBASeT S NO HHTETPA/NLHOA MeToAHRe DByiuHopa~YMpHXBHA [ &] ‘

Peay AbTATY KIMEepEeHHS AABNGHNAY B pearnpyuen CXBAXHME
MPeACTARNAKTCS P BHA® rpaduxa HCCNSAOBAHNG BIAHMOAACTBMA CKBANXMH,
NOCTPOGHHONY MO QOPME, NOKAZAMHOA Ha puc..10., rpadux 1.

LT Ml Ha rpaduxe ("QPOH"™) CTPOMTCH KAX IPOAOANEeHMe
QAXTHUESCKOND [I'PAPHEA MHIMEHEHHMS AABRASHME B DEArHPYIOUEeA CRBAKMHE A0

H2NAANR NOCONSICRANMNT.
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06paboTxa pesyabTaToB MCCASADBAMMA BIAMMOACACTBHA CKBAXMH MPH CXAUXOODDPA2HOM HIMEHEIMH ACOHIA BOIMUNAMGEA CXBAXEM.



BpemMe t oOTCUMTHIBAETCd ¢ MOME@HTA H3IMEHEeHHS pexuMa paboThl
BOIMYWAIOLWEN CKBAXHHN.

UimeHeune paBrenus APCL) B MOMeHT speMenH t oTcunThHBAGTCR OT
PAKTHYECKOR KPHBOA JaBsieHHd Jo 'dona™ CAAL).

Kpupas H3IMeHEHHS JZabp/AeHHS B pearvpyjuen cKsamuHe palbipaeTes
HA papHbBle HHTepBannl BpPeMEeHH AL, TipuyeM war pas’lUBKH AO/MKEH
YyAOBAETBOPSTh COOTHOWEHHE th;a AL, rae t’Hp - BpeMd Hayaaa

pearrmpoBaHug, onpeAeneHHOe no rpaduky uccaegopauug Ctouxy 0D,

ANg RaMAOA TOMUKH KPHBOR pEATrHpOBAHNS C xoopanHaTamu P(i n) H

L . NOAYNEHHbIMH 1OCA®  PajOHBKH, BBINHC/RETCN  BYMKUMS ¥ vy no
HopMy né n
ESPL Z—_ [APCtn)-A P(t.n__l)]:(—i-;-i- E;i_:;) . (2.40.)
rae PCLY, m’;‘ - WIHEHEHWEe AABNCSHNR:
L, cex - bpeMa € MOMEHTA HAYA/AA HCCASJOBAHHY.
CTPOHTCS TrpaduKk B ROOPAHHATAX —{; -ln%( t) H

armpokcHMHUpyeTcs nparof AvHHeA (purc. 2.10., rpadur 20.
o HAK/ZOHY IPSMOA /AMHMH X OCH ABcuuce tgol onpeaenseTes

Me30NPOBOAHOCTL NACTA B 30HE MeXAY CKBAXHHAMM
2
£
4 ¢
rae R, M — pacCTOfRMREe HEXAY NCCACAYEMMMN CXBANHHAMN,

P o ’ (2.4%.)
[lo HAK/IOHY 0pAMOA /AHMHMH X OCH AOCUHCC KB OTPEe3KRY, OTCEeKASMOMY
3TOA AMHHEeR HA OCM opawHaT B, ompejessercs TrUAPONPOBOAHOCTL IMAACTA

P HEe MEeXZY CKBAXHHAMNA.

xh o -0, 821 103 2% a . (2. 42.2
P g€

rn:xq.uafcyr “ WIHMENEHRE AOHTA BOIMYWANEA CRBAIWHM,

e RO MNERHCRA goprie rmpPeoltipa »oBaHHOA XpHBOR PDEArHpPOBAHNS



MOXHO cCJe/laTh KAYeCTBEeHHbBIA BbIBOA O TOM, NHTO IIACT CYWeCTBEeHHO
HeOAHOpPOAEH, T.e. YyTO B HEeM HMeKTCd 20Hb pPEe3KOro  H3MeHeHMd
KONNEKTOPCKHK CBOACTB, HerpoOHHLAaeMbie 3IKpaHbl M T.MN.

OBpaBoTka pe3y bTaToB HCC e JOBaHHRA ITpH NMepUOAHYSCKOM
CKavRoohpaizHOM H3IMEeHEeHHH Aebuta BO3MYyuWalouen CKBaXHHDI
ocywecTsAdeTes o MeToAHKe DByinHoOBa-YMPHXHHA [6,7].

Pe3y /i TaThl H2MepeHHS AaB/TeHHs B pearupyouen CKBaXHHE
rpeAcCTaBAfOTCS B BUAe rpadHueckon zasucHMocTH (puHe.2.11.).

JdaBneHre B pearvpymwenl CRKBaXHHEe H3IMeHAeTCd [0 ['apMOHHYECKOMY
3aKOHY; KaXAOMY MMy aAbcy J4eduTa  BO3MYywWaoweRn CKBAXWHb COOTBETCTBYeT
MMy 1bC  A8B/IGHHY ~— MAKCHMYM HAR MHHMHYM  Ha  KPHEOR  WIMeHeHwR
A8BAEHH].

MOMeHT MepBOro HIMEeHEeHN nebHTa BOsMyHaKWen CKB&HHbI,
patoTaruen HA TOCTORHHOM pexuMe, T[PHHUMAeTCd 3a Havalo oTcyeTa
BpeMeHH HCC/eADBAHNY t, Crouyka 0D,

HYepes ABa-TpH HUMNy/bCA ¢ MOMEHTA HAYA/ZA HCCAeJOBAHHY NepHoA
KOomebDaHUg JaB/AeHHd CTAHOBHTCS paBHBIM flepHosy H3MeHeHHa gebura  T.
o sesuunHe casura éas AL Meway rapMoHukamu aeduta H JaB/A€HUE H TNO
3HAYEHHIM  UMITY 1bCOB AAB/NEHUS A P ¢ &£ D PACCYHTBHIBAKTCS
PHABTPALKOHHBIE XAPAKTEPHUCTHKH NnaacTa.

Besnuuusl A PCol D uMaMepsioTcs HA rpaduke OT TOYEK MAKCHMYMA W
MUHMMYMA HA  KPHBOR AaB/AeHUd A0  ANHHUH A.Ai - "PoHa" jpaBseHMA,
XapaxTepHiywwero rnoBejeHHe  ZaB/CHUY B peardpywwen  CcKBaXHHe a0
H3IMeHeHHd peXHMa paloTel BO3MyAaWerd CKBAMHHDI.

Tr2
P (2.43.)
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rae a.PCof.i).Ml'la - HUMIWYABC ARABASHWA;
aLi. paj. - CABMr a3

3
AdM /CYyT ~ B@AMUMHA TePHOAWYECKOro HiMeHeHHa AebuTa

BO3SMYUAIOUER CREAKHHBI;

t 4+ ¢ ~ BpOMA C MOMEHTE HAMANA WCCACACEHAHNNA,
T, ¢ ~ MePHOA M3IMEeHeHHS 2eBHTA BOIMYWAIOWeRN CKBAXHHDBI;
R, ™ ~ PACCTOAHUE MEeMAY RCCNBAYEMLIMY CRBANXNHAMMK;
E i - HHTerpasbHag 3KCNOHeHUNA/bHAR QYHKUML, 3HAYSHHEe
KOTOPOA onpejenseTrTca 1O Tabauue.
B gQopmyne (2.44.0 amak  “rvmoc™ cooTBeTCTBYOT | 3HaveHudM

MHHUMYMOB  JABAGHHA HA  KPpHMBOR  pearupopaHmnd, A  3HaK "Munyc™

3HAYEeHHIM MAXCHMMYMOB AAB/I@HMS.

Casur Qas orpegendgercs no JopMyae

AL

aLi_= on- i , (2.45.)

rae A t'li » € = BPEHMI COTCUUTHBAEMOE OT IRCTPEMANBHON TOMKM H& XDMEOA
AABNCHHS A0 CepejuHbl COOTBeTCTBYIOWEro KWMITY/bCa

AeluTa.
Aag  onpeaenexHud OUMLTPALHOHHBIX XapaxTepuCTHK njiacra 1O
dopynamM (2.43.0) u - (2.44.) smcrnosw3yeTca TPETHA H NOCAeAYIouHe
MOy Abchl ZanneHns A PC AL D, Tax Kak pesyabrarthl pacyeToB AaS Doaee

PaHHHX MOMEHTOB BpeMeHH MOryT HCKAXATBCH BANSHNEeM Ha4a/IbHbIX

KA

f.l

HanBosnee nNo/HO YYATHIBATL peasibHbieé CBOACTBA T2cCTa TNO3BOASeT

ycaosun. [loayudeHHble 3HAYGHHMA H 9C ocpeanswoTCH,

MHTEDNPeTaliNg  pes3yAbTATOB FrMAPONPOCY WHBARUS Ha 9BM MeTOoAOM

HAUAYYWEro COBMeWSHHY,

B pa3gene o. 4. HACTOSuWero DY KOBOALZTEA npiBe AeH NOpSaoK



obpaBoTky Ha OBM KpHUBBIX pearupOoBAHHA METOAOM HAHAYYWEro COBMeweHHs

f

MacHukoBa |.7] MeToa npeAno/ATaAeT IMPOHIBOABHLIA XAPARTEP H2MEHEeHNd
AelHTa BO3IMYUANOUEA CKBAXHHB! H 38KAKYAETCYS B ABTOMATHUYECKOM nojalope

HeH3BeCTHBIX TrapaMeTpoB T1UacTa, TekMM  obpaszoM, YTobblE NOAYYHTDH
Hauny yWee COoBMeueHHe PaKTHUYECKOR M pPACYETHON KPHBBHIX pearupoBaHHA.
[lpy HCMO/BL3OBAHKHH MeTOAA HAHAYUWero COBMeuweHM] pacuwHpseTcd IOHATHE
"RpuBad pearvposaHHa’. 3aech noa OTUM TePMHHOM rIoHHMaeTCq
COBORYITHOCTb 3AMEpOB JABNEHHS B [IPOCTPAHCTBEHHO-BPEMEHHBIX TOuKaX,
T.e. 3aMepbl  HM3MEeHeHHd AaB/IEHHS BO BpeMe&HM B HECKO/IBKHX

HabmogaTenbHblX CKBAXHWHAX, KOTOpbie MOXHO obpaBarTiBaTh COBMECTHO,

noAyuad ‘B pesy/brarTe obpaloTKH OCpeiHeHHble napaMeTphi NAAcCTa.

2. 3. 4. OcOUeHHOCTH THAPOAMHAMHYECKHX HCC/Aed0BAHMRA

CAQNKHONOCTPOEHHBIX KO/TeKTOPGE.

c.3.4.1. Mogenr CAONHONOCTPOEHHOI'O RKOANEKTOPA.

Mps HCCASACBAHHHU C/OKHOIIOCTPOSHHBIX KOANAEKTOPOSB MPHMEHHM paHee
NPeaAcTABASCHHBIA KOMII@KC I'’HAPOAHHAMHNECKHX HCcae A0BAHKA, HO
HHTepIpeTaLHg NOAY NeHHBIX pe3y/IbTATOB HMeeT CBOH OCOUEHHOCTH.
NoapobHo OHH pPACCMOTPEHD B MeToanyeckoM PYKOBOACTBRE ro
FHAPOAHHAMHYECKHM HCCASAOBAHHIM C/AOXHONOCTPOSHHBIX  3adeKen [5] . B
AAHHOM PYROBOACTBE PACCMOTPEHDI rRAPOAVHAMHYECKHE HCCAeZ0BAHNRS
TIPHAMEHHTE NBHO X CAOHCTOHEOAHOPOAHBIM, TPELHHOBATO~TIODHCTHIM,
RAPSPHOIHO-TIOPHCTHM  THIIAM KOAJAEKTOpA. JeopeTHUeCKkHe ¥ NPOMLIC/AOBLIe
NCC1e A0OBAHHA NOXA3Aa N, NTO XpHUBLI@ BOCCTAHOB/NGHHS (nasexns)
ARB EHNA, NOAYVeHHN e » CXBANXHHAX , BCKPLIBWMX ASHHHe THTIB

O eKTopa, MATEOMATHUYECKXH MOXHCO OIMCATD [IPHHAMAS CXeMy [LactTa C



ABCAHOR Cpeach
[7] Cpue. 2.12.0.

Meppon cCpeACR -49B/AMIOTCS MNPOTVIACTEM € JAyuwel TMPOHHUAEMOCTRIO B
CAOUCTO-HEOAHOPOAHBIX M TPeuMHN B TpewuHOBATO-NOpHCTHX nnacrax. o
HHM TIPOMCXOAHT IPUTOK  XHUAROCTH B CKBAXMHY. Bropofl cpeacf ssamorces
POIVIACTKH ¢  HH3XKOA  NPOHMUAEMOCTBI0 B C/AOHCTO-HEBOAHOPOAHNX M
cAalonpornaeMbie O/0kH  (MaTpuila) P TPeUHHOBATOTRPACTHX IACTAX.
CBreM nepsofl cpesbl MHOIC MeHbuwe obrerMA BTOPOA cpegel, KXOTOpas

NOATHTEIDAGT NEPBYIC CPeAY.

£2.3.4.2. OCOBEHHOCTH KPHEBIX BOCCTAHOB/IGHHS AABAGHHN
NOAYHEHHNX B CAOMHOTIOCTPOSHHBIX KO/MNEXTOpAX.

Ha npeolipalosarHpix B8 xoopavraTrax AP, log tlpuc.2.13.) xpusmx
SOCCTAHOBAGHHA  AAB/GHHY OTYET/HBO  BHASAIIOTCY ABAa  OPAMOAHHERAHbIX
yttacﬁg "ac" n. "de" r;'nemay HHMH KPHBOJAMHeNHLIA yvyacTox “cd”.

MeppbiA  hpaMOAMHERAHWIA  ywACTOR  "BC™  HeceT mmdopuammo  of
HIMEHOHMH AAB/MEHHS B Cpele C /AyuwHMH QHALTPAUHOHHBLIMM NRAPAMETDAMH.
Yraosof  ROBPPUUHEHT NEPBOIrc NPAIMONHHEAHOTO YyYacTRA H  OTPEe30K,
QTCOXAEMBbIl HA OCH OpPAHHAT JSKCTpONOALlUHe NPAMOAHMERMOTO Y4aACTHA,
ofipe AeNg10T PHALTPALHOHHbIE CBOACTBA nepBon cpesni. Nepexoanbin
¥PUMBO/MHMHERHMR ydacTOoK “cd" xapakTepmiyeT HeCTAUVMOHAPHEIE TIPOLEcCH
oOMeHA XHARKOCTBHI® MeXAy TnepBoR H BTOopoft cpeaamu. [locse cTabSuausaumn
aTHX IpolleccoR, M/1acT & ABORHOR CpejORA HAauNHHaeT npossaaTe cela xax

OAHOpPOAHLIA naacT. Ha  kpuBOR  poccraHoB/eHHMs (nagewus)  aawneHus
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FPuc. 2.13. IllpeoOpasoBaHHsA RpuUBafA BOCCTAHOBAECHESA
NapneHud, X8paxTepHas IAg TpelmHoBaTo-
OOPHRCTOO MmAacTA.



NOSBASOTCS XOHOVHMA IpaMOAMHeRHHIA yvacTok "de”, HARAOH ROTQPOro

MOHPWO MAH DABOH HAK/IOHY NEePBOre NPSMOJHHOAHOrD yvYaAcTRA “BCY,
AHAa/INTHYECKAS 3aBHCHMOCTD @y HRUHH AABACHHS B

CAONRHONOCTPOGHHON 3_TEWH, noslyyeHHasg H3 TOODHH QHALTPALNH,

OrRICHIBAETCS ABYMS ACHMOTOT&MH HAVAADHOR ¥ ROHEVHON

- a 2 2 5 = & { t
API- W 1n _—L—Ez_é . (2.46.)
._Q 25 :
APE Z in % . (2.47.)
K YYACTEOM MX comawesns, rae E, 22 4 ~ THAPONPOBOAMOCTL W
Me30NpOBOAHOCTD  QAIOHAONOABOASW e cpeaﬁ . o P ~  npupeZeHHAS

be30IPOBOAHOCTL Cpelbl € ABOAHON NOPHCTOCTBLO.

Kax BHAHO H3 CONOCTABAGHHS c puc.2.13., XAPAKTED
AHA/NMTHYOCKOA 38BHCHMOCTH COOTROTCTRYET ONBITHOA KPHBORA.

g onpeAe/ieHng PUALTPAIMOHHDBIX napaMeTpoB MOXeT GniTh
HCTIONL3OBAHA [IPHBEeHHAR B paszene 2.4. ABTOMATHIMPOBAHHAS CHCTeMA
olpaboTEH JAaHHLIX C HCNOABICBAHHEM METOAA COBMEWEeHHS TeOPeTHHEeCKOR
H IXCNEePHMEHTA/IBHON QYHRUWA AAaBAEHNA.

KpoMe TOro, RaXAAS UX ACHMIITOT MoOXeT OuiTh obpaboraHa o
MeTOAUKE® AN9 OJHopogHoro naacra, (C(pasaen 2.3.2.), MO ROTOPOA
OorpeAe/INOTCA FHAPCONPOBOAHOCTD H Mbe30TPOBOAHOCTE
BHICOXOMNPOHULIAEMOTO I1aCTa K CHCTEMB, COCTOsWeR H3 ABYX M/ACTOB.

TaxuM -ofpasoM, OAHORA U3 OCODEHHOCTeN [IPH HMHTEeDPNPeTAUHM RPUBLIX
BOCCTAHOBAeRHY (najeHus) JAaB/eHMs, NOAYUYEHHBIX B CAOXHOMNOCTPOEHHBX
RONN@KTOpAX, BAKeTCS  TPABH/IBHDBIA BbIDOp  HYXHOrc  nNPSMOAHHERHOIO
yJacTka rpeobpasopaHHOA  KPHUBOR, Q" KOTOPOMY  OfipeAeqioT Be/IUWHHDI

TRAPDOTIPOBOAHOCTH M MNPUBEA@HHOA MMHE3ONPOBCAHOCTH TUVIACTA.



2.3.4.3. OCOBEHHOCTH HCCASAOBAHHMA CKBAXHH, BCKPbLIBWHX

- caabonpoHHlaeMble NAACTH.

Apyron OCOBEHHOCTHIO HHTepnpeTaLuy KDHBHIX BOCCTaHOB/AEHHY
BABNEeHNHS, TNOAYYSHHBIX B  CKBAXHHAX,  BCKDbIBUMX  C/ACKHOMNOCTPOEHHHIE
KOMNeXTOpH, 4BASeTC] TO, UTO HCCAeZyeMA] CKBAXHHA MOXET BCKpPHITH
TO/BKO OTHOCSUYIOCE XO BTOPOA Ccpeje YACTH [UVIACTA, T.€. MNPONnMACTKH C
HHIKOR [POHULAEMOCTLEI0 B C/CHCTO-HEQAHOPOAHBIX HAH CAAJONPOHHIlaeMble
BAOKH B  TPEWHHOBATO-MOPHCTHIX  IACTAX. B cayvae HeBO3IMOXHOCTH
YCTAHOBKH pexuMa MHTaHHpoaaﬂﬁn C TNOCTOAHHBIM OTOOPOM UAK  INPH
NepuoAHYEeCKOR paboTte CKBAXHHN obpaboTky NO/YYeHHbIX KPHUBDIX

UIMEHEeHHS JAB/ICHHS C/eAyeT IPOBOAHTL MEeTOACM NPOCAGNHBAHHKG YPOBHS
[7] .

2.3.4.4. OcoleHHOCTH HCNO/BIOBAHHA METOAS IHAPONPOCAYWHBAHUA.

Haunbonee HHPOPMATHBHBIM MEeTOAOM HCC/I@ JOBAHHR CKB&XHH B
YCAOBUSIX CACKHONOCTPOEHHBIX KOANAEKTOPOB SB/SETCS T'MAPONPOCAYWHBAHKE
CkBaAXKHH. OHO NO3BOAYET OUEHHT THAPOAHHAMUUECKY  B3AHMOCBY3: B
npesenax 3aNeXH, Orpelje/MTh THIT KOANEKTOpA H  erc  JH/IbTPALHMOHHbIE
XAPAKTOPHCTHKH, &, HCNOAbL3IYS [I'HAPOAWHAMHYECKHE MNapaMeTphl IUacTa,
NOAYYEHHbI® O KPHBbIM BOCCTAHOBAGHHA AABAGHHA, [POH3BECTH  OLEHKY
3anacos QANRAA B SANEXH [5]

HareneHue ASBASHUSK B POHIBOABHON TOVKE niacra np#

MPOHIBONDLHOM HIMEeHeHHH aAebura CKBaAXHHL Ang cAayvad

CHAPONPOCAY LWHBAHKHE HMEeeT PHA:
lnPRt') =1n~L£l/-i"—R A (2.48.)
Fit,) T, zrrk,hl/zﬁ' A \/za ' T

rae P(r.ta) n F(tﬂ) - n3olpaxernuds no Jlansacy QYyHXUHA JAB/I€HHS] H




AeBuTa, t’a -~ Be/IHNHHA , oOpaTHaq lNapaMeTpy npeobpasoBalud flanaaca,

R ~ paceToaHne MEeRARY CRBAXWHAMH, Jl ~ NAPAMETD HEOAHOPOAHOCTH
K 'K 'iﬁ t'h Ea‘:tt‘
A =1 . _,‘Tﬁ-/_.l:'zf—‘ vé-—?—'zﬁ (3. 49. )

Fae Ki ~ MOAYNd YIDYNOCTH NEPBEOR CPean.

TecpeTHyeckne HecnezBBaHHS H NPAKTHYECKHE nNpHMepbl TNOKA3LIBANT,
YTO KpHBLIe MHAPONPOCAYWHBAHHS B KCOpPAMHATAX 1n P t"} ,

?. -éw ] {—#

B  TPOWHHOBOTO-MIOPHCTOM  HAH  CAOHCTO-HEOAHOPOAMOM  nAdcTe | HeALIM
ATHIPOKCUMHPOBATH TpSMON BO BCEM  JMANA3OHEe HCCACAOBAHNA.

AITIPOKCUMALIAK Hava/IbHbIX YUYACTKOBR npeotpa3luBAHHBIX KPUMBLIX

CHAPOTIPOCAYWHBAMHE  NPAMBIMH  [O3IBOAGET  ONpele/iNTh  The3OoNPOBOAHOCTD

BLICOROTIPOAYKTHBHOI'S nporiactka CrpeunHsl) E"’i » & AITMpOKCHMALHY
KOHEUHOrO YYACTKA ~ NPUBEAGHHYI® TBEXMPOBUANOCTL dC _
2.
x == (3- %- ‘.)
np ALQX
ans So/mpunx
O
A =1 _#i# 1+B (2 51 9
=% 4 = 4 . .
max npg * My + N
rae P - ~  ROSDPULUHEHT CHHMAGMOCTH XHAROCTH C VYeTOM AedopMalim
2 ¢

NOPHCTOA cpeant, B= . -1 - orHoweEHNne YTIPYTOSHMROCTER TRPBOA W

Lap
BTOPOA CpeA.

HapecTHO, NTO  IH&3IONPOBOAHOCTS, OMPEAGIEHHAY TIO  RANACMY
YHacTKy ripeobpa3oBaAHHON ¥PHBOA FHAPOITPOCAYWHBAKHNKS , Oy Ae:T

H3IMEHITHCH or MAKCHMANBHOIO 3HAYEHHS ” { Cpuc.2.14.2
COOTBETCTBYIOWUETrD IbeIONPOBOAHOCTH Ayuwero mmacta  (rpeuuHm),  AC

MpMBeAeHHBIA Mbe30NPOBOAHOCTH X w

TaruM ofpaioMm, ANQ OUpalOTRH KPUBbBIX FHAPOIPOCAYWHBAHUR

HeODXOAIMO:

-~ o0paloTaTe xpuBYI0 OZHMM H3 MIPECTHBIX METOAOB, HANpHUMED,
3-2750
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Puc. 2.14, Kpuewe pacnpemesiesius Ob630MPOBORHOCTH, . MONYISHHHS
Opx® 00pacoTKe NAHHNX I'HMAPONDOCAYIMBAHUSL XD, ¥ 27
E 8 28 (Ha myck - I u HAa OCTAHOBKY ~ 2 )} CkB. % I69

E I27 (#a myck ~ 3 # Ha oCTAHOBKY ~ 4); OkB. Wik 558
B 567 (Ha nyok ~ 5).



HHTerpaAbHbiM ['?];
22 5 KA
- COIPEeAEINTL HAYEHNW] | 73—— NO PasHNM BO BpPeMEeHE XPHERIM
pearHpOBAHNS;

- NOCTPORTL rpaduk pacrpeieeHiil Ibe3ONPOBCAHOCTH BO BPEMEHN ;

-  [POUMTEIDPHPOBATE  XPHBY wt PACTIPEACAGHNA THEIONPOBOAHOCTH BO

BPEMEHH, NOCTPOUTD rpadHk tj Ctddt 20 ¢t ¥ 1o HavassHOMY H
n
KOHOUHOMY YYACTEAM OIPEACAHTL y ¥ - 4 -
bonee A€TABHO HHTePIIpeTALHS pes3y AbTATOB HCCACAOBAHAA

CAOKHOMNOCTPOSHHDbIX 3a/eXef IpejAcTaB/eHa B MeTOAMNUECKOM pPYKOBOACTBE
[5] , paspaboraHHoM B0 BHHM B pamxax paBoThi, BHMNOAHEHHOA NO

Aoropopy 88.035.060., yrsepxaennom MHIl B 1988 r.
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2. 4. ABTOMATH3IHpOBAHHaS OUPAGOTKA MATEPHANCE
MPOMBIC/IOBHIX THAPOCAHHAMHYECKHX HCCAGAOBAHHA

o KOHTpoOMw paspaboTiy.

2.4.1. Pacyer QOu/bTPaUHOHHBIX XA&PAKTEPHCTHK NAACTOB
Ha 3BM 1o AaHHBIM HCC/I@AOBAHHS HA HeYCTAHOBHB™

WHXCA peXHMAaX.

B pasaene e. 3. HacTOsuero PYROBOACTBA H3/1aralTcs
rpadoaHaMHTHIYSCKHE MeTOoAs obpaldoTiu AKCNePHMEeHTAMbHBIX AAHHBIX.
HeobGxoaurMeie ITPH- 3TOM BbLIUHC/AEHHY, B HeKCTOPHIX caydaax, MorytT ObiTe
MpoBeAeHd! ¢ TIOMOUDbI0 MHKPOKaAbKy AsTopoR (olpatorka KBA DBe3z yveta
NPUTORA , o0paloTka  KPHBEIX DEATrHpOBAHHS [IPH  TIOCTOAHHOM  selnte,
olpaloTkan HHAMKATOPHLIX AMarpaMM M T.A.D, B ApYrHx c/ayvasx crejyer
nonAeL3oBaThCa 3BM.

Ha OBM BO3IMOXHO pACCHMTATH KOOPAHHATH Ipeclpa’0BAHHOA KpPHBOA,
ATTPORCHMHPOBATD QATY KPHUBYIC TIPIMOR AMHMEA Ha MAwHHE, A TaRXe
BHINO/HKTE OCTA/IDHbE HeODXOAMMLI® AGRACTBHS T pPacyeTy NapaMeTposB
nNacTa.

llpeMyuwecTBa ABTOMATHIHDOBAHHOA  OBPAlOTEH OCODEHHO  OYEBHAHDLI
nMpH noabope MnapaMeTpoB MnacTa, KOTOophie BXOAIT B QOPMy s NOA3EMHOR
r’MAPOAHHAMMKY . TAKHM Oo0pa’oM, NTOOR MOAYYHTD HAWYYWee COBNajeHue
$aKTHYSCKHX AaHHHX O0 M3IMeHeHuM JaBJeHHS ¢ AAHHbBIMH, pPACCYHTAHHbLIMH
no $opMysaM NOA3EMHOA FUAPOAMHAMHKHM (METOJ HAUAYVWErO COBMEeueHHs).

llpcuesypa coBMeuleHHd MOXET OBuTb MOAHOCTRIO QOPMAAH30OBAHA M
ABTOMATH3HpOBAHA ¢ nNoMousbio OBM. Bece MaHunyagaumu ¢ ZaHHBIMH
npoucxoaar 8 "naMatTu” OBM H anwd No 3apepuweHHi OUPAGOTRH HA NeuaTb

B Tab/HYHOR KHAR rpaduueckonl QOPMax BHIZAIOTCS KOOPAMHATH  PACUYETHOR



KPDHBOR, HaHAyYwsM ofpasoM COBMeCcTHBWeACH ¢ QAKTHYeCKOR, Anf Toro,
qyTolbl HCCARACBATE/Ib MO BH3YA/ILHO OLEHHMTR IT0 COBMEUIG@HHE.

Adng obBpaBOTKM COAHOR KpHBOR HIOMEHEHMS AAB/IeHHY HCCaea0PATeNb
AC/KKEH COCTaBHT: 3ajzaHHe Aae IBM, cocroauee Ha:

~ POACBHOR NPOrparmil HA AHRE QOPTPAH;

- ONEPATORCE A36KA YIDABAGHWA  3AAAHMGMH,  OUECNEUNBAIWMMR
foakaodeHne M3 BubanoTexM | OUDEeXTHBIX  MAH  3ArpysouHbiX  MOAYAeR
HeQOXOAHMBIX NOANPOrpaMM;

~ BROAHHY AAHMWX.

JanbHeRuee OMMcaHUE TEXHOAOIWM NPOBEMIGHHMS pacYETOB M AHAAM3
HX  pesysabTaToB B OCHOBHOM OPHEHTHPOBAHO HA CNeIHANNCTOB,
patoTaunx Ha SBMa»
| fipeacTaBnenHOe  HMXe  rpoerpaMMHoe  olecrieyeHue 1o obpaloTke
¥CCACROBAHNKA HAWAC wMpoKoe PaACTIPOCTPAHEHNS B IPaAKTHRS
FUADOAHHAMHYECKHX HCCNeJOopaAHHA. [lakeT [porpaMM oOTAAXKEeH B HOBeAwen
ONepPaUYoOHHOR cncreMe And Ooasuwux Mopenes EC 3BM or EC-1038 un mhuwe
¢ CBM <(cucrema  BHpTyasbHbhix MawHH) . [lageT nporpamM  spAgercs
ABTOHOMHBM H AN €ro  peaandauuy He TpelyeTcs  ACNOAHWTEeABHOro
MaTeMaTHYeckoro ofecrevexns. Bce nognporpaMMs! HAIMCAHBI Ha  TOM
NOAMHOMECTB®  f3bixa  POpPTpaH, KOTOpO®  OTMHAKOBO  TQPHI'OANO  Ansh

peammsauud Ha EC 3BM.

2.4.1.1. Meroz npaMo/vHeAHOR aHAMOPPO3N.
fipn onpeeNeHHbIX yCACOBRAX CHeOTr paAHHNEMHHBIA HEeOAHOPOAHBIA
TePPHreHHbIN nsacr, IOCTOSHHLIA AGOUT eJHHCTBEHHORA BO3MYWaAKWER

cxpaxiHbpl Qopmyay (2.52.) yaaeTcs nMpUBeCTH X BHAY YPabBHeHNS TIPSMOR
3*-27250



AHHWK 7Ly=A+i"7bx , (2.82.)

rae QyHxums o ¥ g JBBHCAT TOMLKO OT BPEMEHM, KOOPAMHAT CXBAXMH,
AaBseHna H gelura, & HeH3IBEeCTHLHO TNMAPAMETPN BXQAIT B Yraosof
RKoaPPULUHEHT | U CBOAHMIA uyneM A, mphuveM B 1, m0o B. A p0o/mmen
BXOAWTL TO/MLKO OAWH KCROMBIR NApAMeTp.

[lopaacxk onpeaeneHHd NapaMeTpoB NAACTA:

- AMS HECKOMLEWX SHAYEHMA Epemewn Ha IBM stncagorcg  sHavennd
QY HRUKA '7"3! ‘}l’yi

= CTpOHTCS TpAPHK IABHCHMOCTH ‘-Ly n ¥ %’ XOTOPHI® HA3ZNBANWTCH
"Mpeqbpa3oBaHHbBIMK” B OT/MuNe OT "OBMMHBIX" rPadHROBR ' MPOCAEKHBAHKG,
MOCTPO@HHEX B KoopavHaTax L, AP, a caMa npoueaypa HalnsBaeTes
“"aHamMopdazon®™ ( npeolipazoBannen) PaxTHReCKoR KpHBOR H3IMeHeHH!]
AABAEHN] ;

-~ Ha NOAYIEHHOM NMpeolpa’oBalHoOM rpadnre BHVPDAESTCS
NPIMOHHERHBIA YYA&CTOK;

-  onpegenared yracsof xoaddPuumeHNT i H CRODOAMMA YWAGH A 3TOrO
NPIMO/THHERHOTO YNACTKS ;

~  ofpezenAsTcs PUADTPAHHOHHbDIE TApaAMeTpPbl NJACTA, BXOAMuINEG B
PEAMYHHN 1 M A.

MeToa  NpaMOZHHERHOR  AHaAMOPPO3IN TNO3IBOAdET  BeCTH  obpaboTky
KPUBLIX U3MEHOHHMS JaB/leHHa KAK HA CTeHKe BOMYwalouweRl CRBARHHDI
CKBAD, Tax ¥  RpMBLIX  H3IMEeHeHHd  Jap/eHns Ha  HabmoaaTenbHOR
(npocTaKBalouen) ckeaxuHe C(ruzpenpocsywuBavHe). C noMowbiw MeToja
NPAMO/MHHEAHOR AHAMOPYPO3L pea3CBaHBbl cAeAyouHe MeTolAb ObpaboTKH:

e wil Bey sl fels S mill Yipgy elie BB dgey s bl iggs sl S il

- eroa H A, YaprHore - VLA, Yupwanna,



- obobuernymt amddeperumpoRatn® reros 10, A, Macunxoba.

Ang_oBpaBOTXH XPHEMNX DPOATHPOBAMME:

- meroa C.H. Byannosa -~ W A. Ywpmxwme.

B cuay YHUOHIIMDOBAHHOIO IMNOAXOAA K Npoueccey oBpaBbOTKH
POMBICACBHX AAHHEIX [NOABIOBATEN0O NPOrPAMME  HEODXOAMMO BHIOOP MeTOAa
obpalOTKK OCYWeCTBHTD C rowmouibio nmnpoueaypul - CALL {(meros). Hms
METOAR 3243E€TCH B npouecce POPMHPOBAHHA MOACBHOA NPOTPAMMBL.

Toncsxas nporpamma npn  obpaboTeke Mo METOAY  NMPAMOAHHeRHOA

AHAMODDOIH HME@eT CAeAYIOUHA BHA: Tac 5 1

COMMON CA OA 0 (1®), FUSOM,I T

COMMON ~MCPEDA/ MCPEDA

COMMON ~MOD 27 MODEL, MODEL 1

COMMON ~IPWELL/ IPWELL, KBCKB

COMMON /IPEXDA~ IPEXDA, KHCKB

IPWELL = 1 CALL TREAT
IPEXDA = 1 MCPEDA = 1
KBCKB = 1§ MODEL, = O
KRCKB = | MODEL 1 = 1
CALL WELL

CALL EXPATA IT =0
CALL {wMa roanporparmei) STOP

CALL GRAFIK IND

ima moarporpamMMit  BuHMpaeTcs N0 XeJAHHIO TI0O4b30OBaTe/d, O 4YeMm
CKAJAHO Phime,
Ormcauxe KOMITIEKTA NOATIPOrpamMM, OCYWeCTBAIIOWNX obpadboTKy

MPOMEICAOBOIC MATEepHANE NO HMeTOoAY NPIMONMHeRHOA AHaMopdOosbl, JaHO B
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ralmme 2. 2.

Tabauua 2.«
llepeueHr NOATIPOrpaMM, pPEeASMIVIOUHX METOA
rmﬂﬁannﬂeﬂuoﬂ aHaMopdo3b
J | Aausa B!
NN ! HmMsa !0anTax ! Ha 3HauvyueHHe
1! > ! 3 ! 4
1. BUZUM BriuncA9€T KOOPAHHATH peolpa’zoBaHHOR KpH~—

BOR pearnpoBaHu] nNo Metoay C.H. Bysunopa-
-HU. 4. YmMpuxuua,

1

CHARUM BriuvcAseT KOOPAHHATM Npeolpa’oBaHHOR KpH-
BOA BOCCTAHOB/ICHHS ZABAGHHA IO HHTErpanb-~
HoMy metToay U A, HYapworo-H. 4. Yrpuxusa.

W

DEBIT BriyucaseT ZeSUT NPUTOXA N0 AaHHLIM OO MaMe-
HeHuy 3a0oAHOro, 3atTpybHoro u OydepHore
AABICHURA.

-

FUNDIF BeroMoraTeabHas nporpamma aas NUMDIF.

O

GRAF1K NevaTaeT rpaduxn Ha ALHTY.

x

LININT BuiudcageT 3HayeHKe TADAHYHOR QYHKUHH C
OAKHADHOA TONHOCTBIO MYTeM AMHERHOR HHTEp—
NOAKUKRHA.

3

LOGINT BriuncagetT 3HaYeHHe TabAHUYHOR PyHXUHH C
CAHHADHOA TONHOCTHIC IyTeM AQrapudPMuueckofn
UHTEPNO/AKIIHK,

8. NUNDIF BhiuHCASeT NPOR3BOAHYI0 PYHKUMM OAHOA nepe-
MeHHOA.

S. ODM BbIYHCASET KOOPAHHATE rpeobpazoBaHHON KpPpH—
BOA BOCCTAHOBASHHS 3a00AHOrO ZaB/eHHA MO

olboBiyerHHOMY AUPPEpPRHUHANBHOMY HMETOAY.

10. TREAT NiponspoanT OOpaloTKy NPeobpPA3OBAHHMX KpH~—
BbiX 0 MEeTOAY HAHMOHBUMX KBAAPATOBR H Of-
peaenseT NapaMeTpsl fnacta Ang BCeX METOAOR

11. EXDATA BBOAHT AAHHLIG O DACIO/IOREHHH HaB/0ZATE/Ib™
HblX CKBAXHH # KDHUBLIX HIMEHCSHHUS JaBn/eHua B
HHX.

12. WELL BEOAHT AAHHHE ¢ DPACMIOAONKEHHMHM U AelHTax
BOIMY U IOWHK. CKBAXMH.
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B roaoBHOA MNOANporpaMMe 383310TCH4  3HaweHuUs napaMerpos IPYWELL

u IPEXDA, ynpapAmowux sbiAaden Ha TnNevyaTh HHOOPMALIMK, BROAUMON
noanporpamart WELL u EXDATA cooreercrhennHo. Ecam aTH  napamerpn
PaBHM HyMmo MWAH BooDue He 3ajaMbl, TO BbijJAvA HA TNeJYaATb He
MPORCXOAUT. [levaTh IPOHCXOAHT TOABKO B TOM CAYYAEe, €C/AH 3IHAYEHH:
YKASAHHBIX NAPAMETPOB DABHM eAHHHle.

Kpome  TOroO, 3xeCh  38J8K0TCH  3MaveHHys  napamerpos KBCKB
CXOAMYECTBO -  BOIMYLAUWHX CKBAXKHD Y KHCKR (XONNecCTBO
HabAoflaTeNbHuX CKBAXKHD , koTopnie uepez COMMON - Gaoxm nepeaawto2
noAnporpamM  WELL u EXDATA coorpercrseHHo. Broaupie panHble ¥ 2THM
NOANPOrpaMMAM TOTOBATCH B COOTBeTCTBHMM C Tala. 2.3. u 2. 4. |

Ha nepBoM OaTane nNnoc/e@ BBOAA HCXOAHBIX AAHHLIX O HK3MeHeHMH
zebura M 3a00AHOrD AaB/eHMd C noMouwbio noanporpamd WELL W EXDATA
BLI3BIBAETCH [OANPOrpaMMa, BLVHCAQOWAR PYHRUMM }L " M ‘7‘ v Mre oren
noAnporpaMmbl  Aag  Kaxgoro Meéroga  pasHoe., [lpeolpascBaHHBA I'padH B
KOOPAHHATAX ‘/4 « M % v C noMowse noanporpamMmul GRAFIK MOKHO BbiBeCTH

HA QKPAH ZHCTLIeN HIH HA NEvATDb.

33X 2250
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Talmua 2. 3.
BxoaHas uH@opMauua x WELL,.
NN! Be AgtuHbl ' Eaynnua ! Uaenrudn-! $opmar
! { M3Mepe-! xaTop —
: | HHg ! I MeTka ! cheunduxaung
1 ! c ! 3 4 't 5 o
1. HaapaHHe MecTOpOXzeHHS, - INFWEL 855
niacra ¥ T. A.
2. HoMep crBaMMHB Henoce NOCKB 100
HoMep nnacra ues0e NOPLAST
X — KOOPAHHATA CKBAXHHN M X
¥ — XOODAWHATA CXBAXHHL M y
PAaRyC CKXBaXHHbl NO AOAOTY M RS
3. KosnnvecTso y3nop Ha Tpa- Hesoe KTQ 8300
duxe nebuta
4. lapamerp, yrasniBalwHA BMA  llenoe ITIME B00
I2J8HHS BpeMEeHM B yiaax
rpaduxa gebyra
C a0ameH NPHYHHMATDL 3HAYe-
HHA: 11313 HAH ‘)
8. KoopayHatTnt y3nop rpaduxa AeluTa
Ecnn ITIME=1 ppemda # a0~ modas TCID 501
BHT HADHUPATCS HA OTHeAb™ - X1 501
HBIX CTpORAX
Ecmu ITIME=2, spemg n a6~  Awlad
OUT HAGHDAKTCHS HA OAHOR -t TCID 502
cTpOXKe, QI
Ecan ITIME=3, speMs 3ajga- 8503
eTCq B BHje: jgeHb, Mecsu, AaTA (1D
yac, MHH, Cex. mobas QCID
Ecau ITIME=4, ppema 3a5a-
eTCR P BMAe: AeHb, MecRud, Jara TCID 504
rof, uac, MHH, Cex. motan xXI>
8. KoadduuneHT nepesoss ean—~  C/eA. 201
HHL yW3MepeHH# BpeMeHM B CT
Ecan ITIME paBHO TpeM HAH
QETﬂPeHr CT=1
7. KoadduuueHT nepeposs e4r—  CM *reren CQ 501

m{ug 3MepeHug AelHTA B
cM. /¢



8. llapameTp, onpeseaAdiOuHA BHA

1

! e

rpaduxa zebira

CdonxeH NMPHHUMATD 3HAMNEHME

1. nau 2.3

Ecau rpaduk aetura CKBAMHMHM

HHMeeT BHUA CTYNeHJYATOR AHHHH,

TO OWI D=1

Ecan rpaduk apebUTa CKBAXMHHM
MMEeT BUJ /ZIOMAHOR /MMHM, TO

OWI D=2
Tabauua 2. 4.
BxogHag HHPopMauus Kk EXDATA
1 ¢ e ¢ 3 4 . 8 ! B
1. Ha3BaHWe® MECTOPOXKASHHN, INFEXD 585
MIACTA, AATA H T.A.
2. HoMmep ckpamuHb! uesnoe NOCKB 100
HoMep nnacTa nenoe NOPLAST
X = KOOpAMHATA CKBAXWHK M X
Y — ROOPARHATA CXBAKMHH M y
PagHyc CKBAXHHBI MO AOACTY M
3. Ko/suvecTso ¥3/10B Ha rpa- 1jeioe KTP S00
Pke 2aBACHHS
4. [lapamerp, yxaama&mnﬁ BHg  ueAnce ITIME 500
3ajaHul BpeMeHH B y3/aX
XPHBOR U3MEHOHUS AABACHUA
CgonxeH MPUHHMATDL JHAYEHUA:
1,2,3 unvn 4.
S. KoopauHaTbhl y3aos rpaduxa
AABI@HNS
Ecnu ITIME=1, BpeMs u jJaB~  moBad TCID 504
AeHne HAGUPATCH HA oThenb~ Aolasg PCID
HbIX CTpoKax
Ecau ITIME=Z2, BpeMs u sap-  aAwdasg TCID
neHue HAUHPAIOTCY H& OAHOA nobasg PCID 502

cTpoxe
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Ecan ITIME=3, ppeMs 3ajaercs  gara TCID 803
B BHAS: AeHb, MeCdil, YAC, nobag PC(ID
MHH, CeK.

-Ecan ITIME=4, Bpems 3zagaerca zara TCID 8304
B BMage: AeHb, Mecgl, rog, vac, molag PCID

MHH, CeX.
8. Kos®PHUHOHT nepeBoja eAHHHL c’exg CT 201
HIMEPEHUI BPEMEHHM B CeKyHIM
Ecan ITIME=3 uvau 4, CT=4
7. KoaspduuneHT nepepsosa eauHny  Mlarsea CP 807
HaMepeHHa JaBseHus B MMa
8., llapaMeTp, oOfpPeieARIOWUA BHA ~ S07
SAMEPOB JABNEHMI
CaonmeH NMpUHEUMATDL 3HANEHHe
+1, #an ~1.D
0. KoopAMHATH HANSALHOR TOURH motaa T O
rpageka JasAeHHd moiag P O
6espa3sM.NT O 508
Ha. BTODOM aTane HceneaosBaTe 1eM CCrmeuua MmMaToM 1o

FHAPOAMHAMHUSCKHM  HCCARAOBAHHAM)  AHA/MIUPYETCH  [MOAYNeHHBA  rpadux,
BoiipaeTcs  Mogens  IACTa. Ha TpetseMm oatane  obpaloTkwu, e/
yCTAHORNGHO, 4yToO npedclpsa3cBaHHbLIR rpaduk HMeeT MPpRMOMHHERHBIA
yyacToK, ROTODLIA  MOXKET ObITH obpaboTaH Ha, OCHOBAHHM MOAe /N
OAHOPCAHOTO HEOIPaHWYSHHOrS Mn/1acTa, BbispiBaeTcs noanporpamma TREAT,
onpelendwiag  yraosof  Ro3@PuUMeHT U CBODBOAHBIR YyneH - BpIbDpDAMHHOMND
MPAOM/AMHEeRHOIO YHACTKA no MeToay HB UMEHbKUX KB& APATOB “
BhiMHCAgIOWA’ TapaMeTpsl naactTa. DBo  BXOAHBIX  A&HHBIX K fodaniporpaMMes
TREAT noabzopaTenr Aomker 3848Tb TPaHHIbl MPIMOAHHEAHOrQ YyuyacTKa, A
TAK¥Ke TOMHHY MAACTA K BIIKOCTH WMHAKOCTH.

HA BTOpOM 2Tane pPeKOMEHAY@TCS CASAYIOWHR pewum  obpaboTKu,



COCTOSWHA B ABYX TNPOroHax sajaHns Ha 3BM.

lipy nepBOoM nporoHe 3ajaHugs A9 3BM Besawunun Ixli uw  Ixe,
orpegensioune rpaHUlbl pPaCYETHOroO Y4acTKa, cAeiyeT nNOAOKHTL pPaBHBMH
Hyaw. B oaroM cayvae TREAT npoH3BOAKWT BHIYHC/GHHE IO METOAY
HAKMEeHbUIUX KBAAPATOB YyrAOBOro KoadduHuMeHTra H CBOSOAHOrO uUseHa no
BCeM TodKkaM rpeolpasoBaHHOrO rpaduka, 3aTeM MO COOTBETCTBYIOUHM
doprmynaM paccuuroiBaeT QHABTPAUHOHHDIE [ApaMeTPbl I(UIACTA # BbijaeT Ha
neyaThb Noa 3arOAOBKOM: “"OueHoyHbe 3HayeHUs PN/ TPALMOHHBIX
napaMeTpoE  rnacrTa, NOAYy4YeHHbBIE N0 BCeM  TOuRaM  npeobpa3’oBaHHOIO
rpadHka’. flog Tabnuuea  3HAYEHHA  NApaMeTpPoOB  NENATAETCS  TEKCT:
“onpegenuTe rpaHHUbLl  pacuyeTHOrO INPAMOJHHEeRHONO YYaCTRA U BBeAHTE
zagaHve cuHosa". Tlloczse Toro, Kak nMoabaoBartenb BHIIOAHWT BTOPOA 2Tafm,
T.e. orpegeauT seaddnHbl Ixl u  IXE, npesacrasagiouHe colof  HOMepa
Tovek npeolbpasoBpaHHoro rpaduka BauKasuve CoOOTBETCBEHHO K Havaay H
K ROHUY TIPAMOZXHeAHOro  yYacTKa, 3ajaHHe  BBOAUTCH  CHOBA. flpu
MOBTOPHOM TMPOrcHe MOXHO [Py KesnaHHWW napametpst IPWELL u  IPEXDa
NOAOKHTD PAaBHBIMK HYA®, YTODbI HCKMOUHTL pacredvdaTKy HCXOAHbIX AAHHbIX
K He Bbi3paTb TIOANPOrpaMMy TnevaTH rpaduka. [loaydaeMple B pe3yabTrate
pabSorst  rnioAnporpamMbi TREAT Qu/abTpauHoHHble rapamMeTpbi [L1acTa  9BASIOTCH
OKOHYATE/IbHbIMH.

EcAan  aHann3 npeolpasoBAHHOIO  Ipaduka  nNoOKaspiBaeT, UYTo  And
ofpabotkd KB4  HeOBXoAMMO  MPHHATE  MOAenb  OFPAHHNEHHOrO  HA M
TpeuwHHOBATO-TIOPHCTOrO racra, TO KpUBa HIMEHEeHUN AaBAerins

obpaaTbiBaeTc] MO MeTOAY HaAHAYUwero coBMeweHHd.

3 2750
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c.4.1.2. MeToa HAHAYyUYwerd COBMelleHHd.

Bo Bcex caAyuasx, Korza MeToa IPHIMOAWMHEAHOR - aHaAMOpdo3lw
HelpHeMieM ANA oTNpeACAeHH] PHALTPALHOHHBIX n reoMeTpPHYSCKHMX
napaMeTpoB [1aCTa N0 KPHBWNM HIMEHSHHS JAABAGHHMR, CcleAyeT nNPYMeHuTD
MeTOA HaHAYHWero cOBMewlaHHR], KOTODHIA 3AKMAIOMAGTCH B CAGAYIOWEM.

Boidpaerca Moaeas INA&CTA, T.€. KOHRPDETHHIR BHA YpaBHeHHq,
COOTBETCTBYIOW KA reoorO~rHAPOAHHAMUIECKHM YCAOBHAM poBeAeHUA
[MPOMBICAOBRIX HCC/eAORAHNA,

Ecav  3apaTpcqd  NPOHIBOABHBIM ¢ HADOPOM  napaMeTpos [acTa W
paccyHTaTek JjJapseHve 10 QopMyae, COOTPETCTBYIOWEA BHOpAHMORA MOAGAH,
B TexXx Xe [POCTPAHCTBEHHO BPOMOHMHBIX TOUKAX, B KOTOpPHX 3AJ48HA
MPOMBIC/IOBAY KpHpas HIM@HOHHMY JAABMAGHHMI, TO T[OAYVYeHHAS  PACHeTHAS
XpHuBasi, oOdeBuaHO, HEe <cosnager ¢ QaxTHueckof KXpuson. Beawunmy
pacxomaeHng noayJeHHOR KPHBORA c SAXTHNECKOR MOXHO  OUReHHTDH,
BHIYHMC/AMB Ta&K HASWBAGMYK) HEeBIMy.

EcAHt  23azaThcs  APYrMM  HAOoOpOM [APAMETPOR # CHOBA  BBHINHCAHTH
HEeBa3KY, TO e€e BeauuyHa OyaeT ywe Jgpyrags. OueBrjaHO, MOXHO HanTH
Tako H&LOP Heu3PecCTHHIX NApaMeTpOB [IACTA, YTO HeBazka OyjaeT HMeTb
MHHHMA/BHOE 3HAYeHHe , a QAKTHUECRAS H PpAcCyeTHAY KPHBBI® TIPH 3THX
3HayeHHAaAX rapaMeTpOB COBMECTITCS HAWAYYWHM OOUpA3OM.

MeToas HauayHwero coBMeweHHd no3soaseT ornpeAendrTs naApaMeTph
fiiacTa B CaMbiX Pa3AKYHLIX , AOCTATOUHO CAOKHDBIX
reQaoro-ruapoanHaMIYecRux ¥y CAOBULX. Tax, noasaAgseTca BO3IMOXHOCTS
YYeCTt Ha/NyHe HEeCKO/MLKHX BOMyWAIUX CKBAXHH, KAXA&d H3 KOTOPHIX

paboTaeT C MPOK3IBOAbHLIM AeluToM, HAAKWUHEe B VACTe TI'DaHHL TOA UM
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uHoA Qopmbl. llpu aToM nmaacT MoxeT Obith AMOO  OAHOPOAHLIM, AHBO
OAHOPOAHO~aHH3OTPOMHDIM , nusto TPeUHHOBATO—TIOPHCTEIM, NGO
MHOI'OC/AOARHBIM. B oMmichiBaeMOM nAaKeTe nNporpaMM [pPeiacTaBneH MeToj
Hanaydwero coBMeueHus [0.A. MacHHKROB&, KOTOPHIA  HCNOALIOBAH 444
obpaotkn KBA, a Takke KpHBLIX THAPONPOCAYWMBAHHA [MPH  Pa3AMUHbIX
reOACro-rHAPOAHHAMHYECKHX MOJendax.

Adna peweHna 3888y Ha OBM  HeolxoauMo COCTABHTE O/IOBHYIO
nporpaMMy CTAHAAPTHOrO THIMA H  NOARAIOYUTL Oub/AuoTerRy OUBERTHBRIX (KU
3AI'PY3OYHEIX) MOAyZied, B KOTOPOR JAOAXHE HaAXOAHTLCR BCEe nNporpamrbl
naxeTa.

l'onosHAd nmporpaMMa B [POCTeRWeM cayvyae  oOBpalOTKH  AaHHDbIX

OAHOIO HCC/AeJOBAHNKNY AC/AXKHA MMeTh CcAeldyiuHR BHA:

COMMON/A O/ A O (19D, F (18 ,M,IT CALL WELL
COMMONMCPEDA MCPEDA CALL EXDATA
COMMON/MOD 2/MODEL, MODEL 1 MCPEDA=1
COMMON/IPWELL/IPWELL, KBCKB MODEL =0
COMMEN-/I PEXDA/IPEXDA, KBCKB MODEL 1 =1
IPWELL=1 CALL PLAST
IPEXDA=1 CALL COBM
KBCKB=1 STOP
KHCKB=1 END
IT=0

Orsicarne ROMIVIEKTA NOANPOrpamM, OCYWEeCTRASIOUHX Ol ABCTRY

NMPpOHMHICAOBOIQ H&hpﬂ&ﬂ& o MeToayY Hanayvwero CoOopmMeuweHnd, AciHQ B

rabanye 2.9.
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Talmuia 2. 5.

[Tepeyerd MOANPOrpaMM, peaNH3IVIOUHX MeTOR

HAHAYNWero COBMeueHHd

NN Hua 1/Javua B ! Has3HauerHe
! ! BaaTax

1! e 3 4

1. ALIN 2 824 BoiuncngeT 3HavyeHuHe TABAHMYHOR PYHKUUH Y TeM
AUHEeAHOA HHTEePNONARLIHH

2. ARITHM BhiyKC/A©T 3HAayeHHe MUMHMMIHDyeMOof (OyHKRIUM
H g€ NMPOHIBOAHBIX IO NAPAMETDAM

3. CHSUM 2 o568 Briyncger npubsinxeHne PYHRUNH NOAHHOMAMH
Yebblnena

4. COBM 3218 BeoauT QurcATOPL, YCTAHABMHMBAET rpesje/b
HIMEHEHN]S KAXAOro NApaMeTps, BH3bLIBaET
FUMILI u ERGRAF

5. COMPAR 1636 lloarorasnusaerT HeolXoAXMbie AAHHDIE K BBI3bL-
paer TAUR

6. CURVE 4150  PaccuuTLiBaeT KpHUBLIe HAIMOHOHHA AABAGHHS B
3848HHLIX TOUKAX TMJACTA B 3aA2HHOM UMTeDBA -~
ne BpeMeHM C 3afaHHLIM WarcM

7. DAMAX 468 HaxOAHT MAKCHMAALHBLIA 3/1eMEHT B 3AAaHHOM
MaCCHBE

8. DAMIN 468 HaxoauT MUHHMAABHBLIA 3/16MEHT B 3aJ8HHOM
MaccHBE

9. DATUM 1 1188  [ipeolpasyeT spemd, 3I2A8HHOE B BHAe AeHDb,
MecCsLl, vwac, MHH, CeK, & KOJHNaCTRD C@RYH;&
OT HAYANA TIPOUECCs KHCCASAOBANHY

10. DATUM 2 2112  llpeotpasyer ppems, 3adaHHOS B SHAe Ae€Hb,
MECSU, oA, Yac, MHH, CBK, B ROMHYECTED
CEeKYHA OT Hava/sa NpOUSCCA HCCAAOBAHMS

11. DBESK O 1290  Buunc/geT 3IHAYEHHE MOAVPHUMPOBAHHOR PyHEUUH
beccena BTOPOro poaa Hy aeBoro nopsixka K {gx)

12. DBESK 1 1304  BoiuHcAzeT 3HaveHHEe MOARGHUUPOBAHHORA QyHKLUMH

CxD

beccenst BTOporo poga nepsoro nmopsaka K .
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13. DPL 1
i4. DPL 2
15. EI

18. ERGRAF
17. EXDATA
18. FEZ

19. F1

c0. FRACT
2l. FUMILI
2. FUNCT
a3. KDATE
c4. LINVN
25. LINVN 2
cB. MCONL 1
7. MCONV
8. MONITO
c9. MSCINV
30. MVSCM

818

Qb6

808

1468

2cG4

o862
588
c448

5868

oB6

634

762
cc4c
1914
2246

808

BuiuncageT 3HAYSHHE MPOH3BOAHBIX OT AAB/ACHHS
no ¢UAbLTPAUHOHHEIM NapaMeTpaM anga mogenu 1
TPeWHHOBATO-TIOPHCTOr O MNAacTa, HCIoOAb3YAa UYHC~
neHHoe olpaueHue NMpeotpazopaHun (arnaca

To ®xe genpcrTBHe 449 Moge/H 2 TPeuwHHOBATO-IO— °
PHCTOrO I1acTa

BoiuHC/SeT 3HAYEHHS HHTErpabHO-[OKa3aTe/IbHOR

dyHRuNH — E i(.' -X)

[IpOU3BOAKT BBRIUUC/IEHHE KPHUBLIX HIMEHOHHT AaB-
NeHHd B TEX Xe MpoCTpPaHCTBeHHO-BPEMEeHHLIX TOoY-
Xax, B KOTODHNX 3ajaHpl QARTHUYECKKE KDHUBLIE,; BN~

BOAUT DTH KpHBHle Ha neuvaTh B TabDAHUYHOM H rpa-
dHueckoM Buje

BeoAuT zAaHHble O pacCnooKeHUH HaBAIAATEe/ALHBIX
CKBAXHH M KDHBBIX U3IMEHEHUS JABACHHS B HHX

BecnioMoraTtensHas noanporpamma k PRESL 2
BcnoMmoratensHaa moanporpamma ¥ TAUR

BoiuncadeT jaB/eHHe B 3a2AHHLIA MOMEHT BpeMeHH
B 33AaHHOR TOYKe OZHOPOAHMOI'O TPEeuWHHOBATO-TNO-
pHcTOoro naacra (kak no Mogzend 1, Tak U no Mo-
aesn 2) npe patoTe B HEM HECKO/bKUX CKBAXHH CO
CTYNEHYATOHIMEHAIOUWHMCE AebUTOM

[[pOU3BOAUT MHUHUMH3AUUIO KBAAPATUUHOrO QyHKHHO-

Hana H= C Pi _Pi)

B 3ABHCHMOCTH OT THMA MOPHCTON Cpegsl BbLlizbiBaeT
PRES 16 uau FRACT

OcywecTBAKIOT Nepexos oT kaseHZApHOA AATH K
TeKyWweMy BpeMeHH H ObpaTHO

BhIUHC €T MACCHB KO3QDPHUHEHTOB A1 palboThl
LINV &

BoiypcsigeT OpUrHHas/ PyHRUHH IO ee NANIaceBOMY
HiohpaxeHKio

BenoMorarTe isHag noarnporpaMMa ana padorsr TAUR
BeroMoraTe/sibHas noanporpamma 44 padornt FUMILI
BeiBOAKT HA nNevaTb pesyasTaTt patoTtst FUMILI
BcenoMorateibHbie nognporpamMMel ans patorst TAUR

BoiyHC ASI€@T KOODAHHATHI CUCTEMbl OTpPANEeHHbIX CKBA-
KHH B MOJeAH MPAMOYIoabHOrG finacTa



31. OTPAJ 2 1950 To Xe AnR KAHHOODPpAa3HOIr'o iacTa
32. PARAM BcnoMorateabHag nporpaMMa ¥ CURVE

33. PLAST 1224 BeoAUT ¥ MOAMPHLHPYET HANA/bHbIe NPHOAHMEHHS
* napaMeTpoB A4A4 BCeX Moje el IVIACTOR

34. PRESL 1 460 BriucageT saracoso uiofpaxeHue jap/eHud B
3a2HHbBIA MOMEHT BpeMeHH B 3aJAHHOM TOYKe MO-
Aenu 1 TPeuHHOBATO-TNOPHCTOND TMAACTA

PRESL 2 492 To xe ang MOg @A P

PRES 16 3168 BruscaseT zap/eHHe B 3AJaHHBIA MOMSHT BPEeMEHM
B 33JAHHOR TOUXEe OAHOPOAHOI'G HEeOr pAHHYEHHOTIO,
MPSMOY FOABHOI'G HAH KAHHOOBpasHoro ruacra (B
38BHCHMOCTH OT HHAGKCa MOAean) Npu patore B
HeM HEeCKOAbKHX CKBAXHMH CO CTYNEHYATO HAM AW~
HeAHO HIMeHIWHMcaS Ae0UToM

& d

37. PRES 61 2468 BenoMoraTtesbHadq noaAnporpamMMa 49 paborh

PRES 16
38. OBMIN 3252 BcroMmoraTtenpHag rnogriporpamMMa A414 pabors TAUR
39. SGZ Q70 BcnoMoraTeabHas noAnporpaMma A48 paboThi
FUMILI. BriuncsgeT 3HayeHUe KBAAPATHNHOIO QyHK-
LHOHANA H ero NepPBLIX H BTOPBIX NPOH3BOAHBIX 1O
MCKOMBbIM NapaMeTpamM
40. TAUR 2510 fipoH3IBOAUT CpaBHEeHHEe ABYX MOAC/eR NJIACTA
41. WELL 2304 BBOAHT AAHHBIE O PACTIOJIOKEHHK H AelHTaxX BO3My-—

WAOWHX CKXBANHM

B roacsHoR nporpamMMe 3ajaeTc§ MoZelh [AacTa H  BLI3LBANTCSH
mporpammm WELL, EXDATA, PLAST, COBM, ut0o ofecreynBaeT peweHue
M AANN.

Cadip Mexay nporpaMMaMM OCYWecTBAdeTCd KAk € NOMOWbi0 MX
napameTpeod, TaK ¥ ¢ noMowdo COMMON - Baoxos.

lloamporpamma  WELL TpebyeT BBoAa JAaHHEX © pPACTIONONKEHHH ¥
FeSWTAX BOIMYWAKWRY Cxpaxud: noanporparda EXDATA - sBosa AanHbr ©

PaACO IWOKESHHE RaDuciATEeARHBIX CKBAMHH H  XPHBBIX HIMEHeHHR JAAaBAeHHY B
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Hux. [oapolHoe omca;;rr?aquuﬁcn ATHMM AnporpamMMmamMy faHo B Talba.
€.3. # 2. 4.5 npuseaeHHbX b paszene 2.4.1.1,

NapaMerprs IPWELL #® IPEXDA ynpasagioT Bhgayes Ha nevatTs
pBEeASHHON H npeotpa3’oBaHHON noanporpaMMaMu WELL H EXDATA
audopMmaunn. Ecay 3TH napaMeTpsl pPaBHB 1, TO TINPOHCXOAHT NOAHASA
gblaavya Ha nevaTtTh. Ecau aTH napameTrps! pasHsl O, TO BbIAANA HA nNeYaTh
He IPORCAOANT.

OuepnaHO, uTo HHdopMmauma x WELL # EXDATA He 3apMcHT oOT THRA
fpieHIeMON MOAE /N 1aCTA, TOr A8 RAX BXOAHbIE NAHHbI® X
manporpamMMaM PLAST # COBM cywecTBeHHO 38BUCST OT MOzenH TMIACTa,
goTopas anaercd napamMerpamn MCPEDA, MODEL, MODEL 1 » MFRACT.

[lapamMerp MCPEDA 3az8aeT THIT MNOPHCTOR  cpeasl. B cayuae

paropognore maacta MCOPEDA=1 (cpeaa ¢ oaHoRf nROPHCTOCTHIO), B Cayvae

TPeUHHOBATOTIOPHCTONO naacra MCPEDA=2 (cpeaa c ABORHOR
POPHCTOCTBIO) .
Tapamerp  MODEL 3ajJeeT THM  TpaHHU  TAcCTa. B cAyvae

HeOrpaAHHYeHHOre racra MODEL=0, B caydae MpaMOyro/ibHOro ruvacra
MODEL=1, B cayuae xaunoolpazHaro raacra MODEL=2.

NapamMerp MODEL 1 B cayvasX HeOrpaHHUeHHOro, InpsiMOYroO/ALHOI® H
RAMROOBpA3IHOND InAacToB 38 aeT THN  OZHOPOAHOCTH. Ecau rnaacT
CUMTAETCR OZHOPOAHMM M WIoTporHeiM, To MODEL 1=1. Ecau nanacr
PACCMATPHBAETCH XAk OAHOPOAHO-AHHIOTPOIMEIA, To MODEL 1=2.

[lapamMeTp MFRACT 3agaeT 8BHA MOASQ/AHM  TPEwWHHOBATA-NOPUCTOrC
pracra. EC/H  rmpeanonaraeTcf, UHTO ODMeH MUAKOCTLIO Meway DBaoramM M
TPEUUHAMY  TTPOUCKOANT 33 CHeT  YINPYLOCTH  DACWHDEHHS  MHAKOCTH B

Caoxax, To MFRACT=1. Ecax we rnpenonaraetcs oOUABTPAUKR XUHAKOCTH



BHyTpH Oaoxoe, TO MFRACT=Z.
lloanporpara PLAST Tpelbyetr BRoZa HavasbHbX TPUDAMKeHHR AAad
8-Mi naparetTpos B cAyyae HeorpaHHYeHHOTQ, MPRMOY INO/BHOTO H
KAMHOOOpa3Horo raactop  (T. e, B cayvae MCPEDA=l) ¥ a8 4-%
NnapaMeTpoB B CcAyHae HeOorpaHHUEeHHOrd TPeWHHOBATO-TIOPACTOrO NAACTA.
Ecar B Mojgensdx nNpsMOYyroAbHOrG H KAHHOOUPASHOrG [NACTOB  BCe BOCEMb
napaMeTpoB  HeobXoAuMhl AAQ  NposejeHMd pacyeToB, T B MOAE@nH
HEeOrPAHHNEHHOI®  fAaCTa  ANR pacueTa HeobxoaurMbl TOMALKO  yeTHpe
PRALTPAUHOHHbIE MapaMeTpa. 1eM He MeHee, Tpeldyercs QOpM&A&ABHO Isaecm
BCe BOCeMb BEJAMUYHH, TPH STOM B KauecTse reor-;e'rpmecxnx NapaMeTpos
PEKOMOHAYETCSH BBOAHTL CAGAYIOUHE JYeThipe YHCAA:
1 000 00Q., 1 000 000., -~ 1 000 000., - 1 BHL DB,
OTH HHCAA XapakTepusyYT MpaIMOyroabHbif nzaact fpasMepom 2000x2000 xMm,
T.€. INPAKTHYECKH HeorpaHHYeHMbIl, 3ajaHHe  OZUHAKOBOIO  ROMMMECTRA
MAPAMETPOB ANd  HEOrPAHHYSHHOI'O KM OrpaHHueHHBX [ACTOB  4BAdeTCd
HenmpeMeHHbLIM  ycaosueM  paborm  noanporpammsl  COMPAR,  noasosgwuen
CPaBHHTb, Kakagd H3 ABYX MOzeneR niacTta Ooaee TOMHO OrmMCHBaeT
MPOMBICAORDIE AAHHNE.
llporpamra PLACT HopManusyeT, MOAMQHURPYEeT BBeJEHHbBEe [AapaMeTphl
And TOre, NTOolHl IMPH  BHUHCASHMH OHH DbiAd  [PHMEPHO OZHOO nNOpRAKa.
Tax, BMECTO PRAPONPOBOAROCTH HCTIONbB3Y @ TCY rnapaMeTp GI DRI =1O4=r
ﬁ*‘tl‘lxh. BMECTO Ihe3onpopojgHocTd =~ DIF 1==10-52£, »  paiMepHoOCTD
XOOPAHHAT yHeHbuaeTee Bt 103 Ppa3, T.e. KOOPAHHATH MHCUYHCASKTCR B
KRACHMETPAX. AMAAOMHUKYO  HOopMaaxzauHw mpoMspoast WELL #u EXDATA:

DAIMEDHOSTE  BPEMEMH  CTAaHOBHTCH 1(‘;3 Cex, PpasMepHOCTL pacxocaa - 104

3 .
s T Y 5 flon 2TOR HOPMA A3AUNK COXPAHSETCR SeIpaIMeprHOCTDL



xoMriiexcoB napaMetpon: 4lTh A P/Q-f.: n xﬂf;.

floamporpammMa COBM  tpelyeT BBOAA  HeKOTOPMX Beawunn F(ID,
HAGBIRaeMHIX OQuUkcaTOpAMH. KOAKYECTBO 3THX BRe/MuUHH JoaxHo OLiTh paABMO
KOAMYECTBY TNAPAMETPOEB MOAGAH, T.e. BOCbMH aas MCPEDA=1 u ueTupen
Ane MCPEDA=Z2, a nopajox HX BBOAA JOAXKEH COOTBOTCTBOBATL INOPSAXY
BBOAA NapaMeTpoB B rnoanporpamme PLAST.

PUKCATOPB MOT'YT T[PHHHMATD TOABKO ABA 3JHAweHMd: 1. wam O,
3HavyeHye OQHRCATOpA, pPapHOe 1., BBOAUTCH, €CAH COOTBETCTBYIOUHA
napaMeTp CUNTA@TCA MIBECTHBHM W B rpouecce CYETA OH He JA0/AKeH
HIMOHATHCH., Jax, B CAyYa® HEOrPAHHYEHHOres T[ACTA JAAS  NeThpex
"recMeTpHYeCKHX" MApPAMETPOE COOTBETCTBYIOWME OPUKCATOPB JAOANKHH OWTH
HyadMu. B cayvae xaMHOOBPASHOrO nN/ACTA BOCBMOA NADAMETP Cyron
PACTBOPA KAHHAD  Bcerjga JoaxeM OHTh  3adurcHporaH. Ecim  naacr
cunTaeTc]s ofHopozHsid (MODEL 1=1), TO goakun OwHTh 3aduXCHpPOBAHN
TPETUA K UYeTBepTHIR NAPAMETDHM.

Ammnapar PHKCATOPOB rno3ponqeT 1IOAbIOBA TN peuwaTb caMpe
pasHoOUpa3zHble 38za4H, QURKCUPYS Te U3 NADAMETPOB, KOTOpPbie WIBECTHH
e ApyruM BMAAM HCCAeZOBAHHA. TaX, B HeXOTODHX Cc/AyuasX nNoAoMeHHe
rpaHul, naacra OpiBaeT HWIBECTHHM O TeoACra-reoPInveckuM JaHHBIM, H
CTABHTCH 38484YA OnNpeequTsk ToAbKe JPu/ipTpauHoHHble napaMmerpet. HHorza
ObiBaeT M3BECTHO IIK/AOKeHHe TO/MBRO HEKOTOPbIX TIpaHHl, ¥ TpebyeTcs
YTOYHHTD [OAOWEHHe OCTANbHLIX. PHALTPALIHMOHHbIE [lApaMeTpbl TMNpH  ITOM
TARXe MOTyT DbITh KAK H3BECTHRIMH, Tak W HEeH3IBeCTHBIMH.

lMocne Beoja QurcaTopos COBM eaonidbiBaer BHaAvasne FUMILI, xoropasg
MPOHIBOANT TNOUCK HEeU3IBeCTHHIX TrapaMeTpoB M BBOAKT pPe3yALTAT CyeTa

H& nNevaTs, a 3aTeM ERGRAF, «&xoropag nmps HaRZeHHLIX NapaMeTpax



BBIMHCASET  TEeOPeTHUECKYN  KPpHBYK  pearuwpobaHud, HAUAYUWHM  OBpa3loOM
COBMECTHBUYIOCS € QAKTHYECKON, M BHBOAUT ole 3TH KpHBhie HA nevYaTs B
$oprie TabAHubL.

Kakx BHaHO M3 Talzmu 2.3. ¥ 2.4., CTPYKTYpa AaHHLX, BBOAWMDIX
roanporpaMMamt WELL u  EXDATA, e cywecrsy oanHaxobBa: 8 EXDATA
TPeSYyeTCR BBECTH TOALKO OCOAHY ACTIONHHTE/DHY JATHCE 10 CpPaBHeHHI &
WELL.. B obenx nporpamMMax mpeayCMOTREHA BOIMOXHOCTE BBOJAA AAHHMX A
S0-TH CKBAXHHAM, PakTHUECKO® KONHYECTBO BO3MYWAIOWHX H
HaDAZATEABHLIR CKBAXHH 3akaeTcd B TNOACBHOR nNporpaMMe € nNOMOUbLX
penyyrd KBCKB u KHCKB, nepegaercs coorBerctreeHHo B WELL u  EXDATA
nocpescTeoM COMMON - Gaonos.

B aTHX [OANMPOrpaMMaXx BBOAKTCH JAaHHbBIE O pPACTIONIOKEHHH CKBAXHH
Ha Truowaan. [lonoxkerue cxkBaxuHB 3azaeTcs  ASKapTOBbIMA  KOOpAHHATAMM,
B KavecTBe KOTOPhIX MOXHO HCNO/AL3OBATD daxTUieckye HAH
BHAOHIMEeHeHHNe TonorpaduueckHe KOOPAHHATLI CKBAKHH, & TAaKke Awbvie
YCAOBHBE KOOPAHHATN € MPOH3IBO/ALHOC PACNOAONEHHEM HavdaaoM, Hanpurep,
3& OCH XOOPAHHAT MOXHO TNpPHHETL ABe AKDbie@ BIAHMHOINGPNEHANKY ASPHLIG
AHHHH HA  CTPYXTYpPHOA KapTe MeCTOPOX JeHNd . Mlpy  3HANHTEALHOA
XPMBH3IHE CTBO/JA CKBANHHN C/egyeT YXAajhBaTh XOOpAHHaTH 3aboq.

Obe nmognporpaMrsl NO3BCAKIOT BBOAWTE INPOMBICAOBLIE JaHHbe B MobDHX
eANHUUAX WIMEeDeHHd, B YAaCTHOCTH, B INOK&IAHUSX MPUOOpOB, H INOITOMY
TpelbywT BPOAA COOTRETCTRY W HX NepecueTHHX ROMPPHUKEHTOB,
NocTofiHkAg PASMEPEHROCTL MPEAYCHMOTPEHA TOABKO AAS KOOPAHHAT H
PAAKYCOBR CKBAXAN -~ OHH Bceraa 3azaprcd B MeTpax. Bpemg B yasax
rpadueos  HIMeMeNNaE ROUMTA W A2BNBHHE MOXHO  3ajapaT™ kax p

CTANJAPTHNX @AMNMUAX MaMepenns (cexyHaa, MHHYTA, VAC, CYTRH), TaK



¥ B BHAe KaneHAapHOR AaThl, B nocaeaHeM cayuyae yXaspBaeTcs YHCAO,
Mecqu, 'O, YAC, MHHYTHl H CeKyHAbl, [PH 3TOM KANMAAS H3 KOMMOHEHT
AaTH AOAKHA COCTOATb M3 ABYX uudp. Ecam raxag-auBo H3 KOMMOHEHT
Menswe 10, TO nepea Hef npobHBaeTcs MHyab. B roae  yXasbpawTcs
TOMBRC ABe nocaegHve UHPpH, HaANpuMep:
04.12.80,.00.15.00. 4.32; 10.08.82. 186. 05. 30. 410.6

NpeaycrMOTpeHA BOIMONHOCTbD 2J248HHS JARTH B COXDAWEMHOM BHAS -
Ge3 yxasaHHga rosa. B aToM cayvae BpuwerpHUpeseHHNEe IMOHUMEPLl BHIASANT
TAK:
04.12.09.15.00 4.32; 10.08.16.05.30 410.8

flocne aa™@ B ¢QopMe F  10.0 spognTcs  peaMurHA  2e0HTA  WAW
AABAGHNS B DNPOMIBONBHBIX eAMHHUAX HaMepeduq., [Ipp  TaxoM cnocobe
JAAAHMHY  BPeMEHH KOMPQHLUMEHT nepecyerTa BpeMeHH B CeKyHAN caeayer
MOAOKKTL PDABHBIM @ANHHNE.

B neaax yHMOURALUMH BO BXOAHLIX TAbAMLAX BPEMEHM nevyaTaeTCd Xax
B BHAe JATH, TAK M B BHAe ROJMNGCTBA cexyHa (HHOrAa H CyTOK),
MoweAuHX ¢ Hauana npouecca. EcaM npy epoje AAHMEX roa Bua  He
YX&38H, TO 3& Hauano npouecca mpHHMMaeTcs 01,.03.00.00.00.00., T.e.
nepsoe wMapra 1990 roza. 3ra szata Hawbosee yao0HA B KAYECTE® TONKH
npy paboTe MNOANPOrpaMMbl MAHHIY AHPOBAHNY ¢ AATAMMU:
DATUM 2, KDATUM, KDATE

[lp¥  OArOTOBK®  AAHHDLIX 0 AelUTAX  HECKO/bEMX COBMECTHO
paBoTaunx PO3IMywWaKuKX CKBAXMH BpeMd Ha Tpadvke geBura  XamaoRl
CKBAKHHN C/AeAYeT OTCUHTHIBATP OT OAHOIC M TOro xe MoMeHra. Ecau B
TeYeHHEe  HEeKOTOPOrec  nepuosa noche  BHOPAHMHOrG  HAYAAA  OTCYeTAa

OTAeAbHbIEe CXBANMMWHE He paloTanM, TO HX geluT nosaraeTcd pPaBHBIM
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Hymo. [lpu roarotToBke AaHHBX K EXDATA BpeMg Ana9  KAMACR XpHBOR
PEArUPOBAHHI MOXHO OTCHYHTATD OT [POH3BOABHOrO MOMEHT& BpeMeHH,
PaIHOIC AN9 KaXjaOR CHBaXHHE. B aTOM cAyvae [iocaepHss nepoxapra K
EXDATA npejycqatpugaer BBoa BeswuuH T O, P O NT 0O, o3Havawowux
COOTBETCTBEHHO: HHTErpasl BpeMeHH OT Hayana [pouecca A0 NepBoro
MOMEHTA BpeMeHHM AN AAHHOA KPHBOM pearupoBAHHUR, BE/JAHUMHY A8BAEHNS
B HANA/BHHA MOMEHT TIpoUecca ¥ HOMep y3/1a zebuTa  Bo3Myuaioulen
CKBAXHHbBI, COBN&JAKWEro ¢ MOMEHTOM OTCueTa BpeMeHH Ha  KpHUBOR
pearvpoBatng., Beawunhnt T O # P O goaxHbnl uMeTb Ty Xe pasMepHOCTh, B
KAKOA BBOAATCA Y3/10BhHie 3HAUEGHHS BpeMeHH H JapAeHNnd.

OueBuaHO, uTo ResRuuHBl T O u P O BsauMouckawvawumue. Ecau
sagaetcs 1T O, 10 NT O creayeT noaoxknTb paBHbiM HyAaw, Ecau 3azano
NT O, TO caeayer nonoXuTe paBHWNM Hyaw T 0. 3agzasate NT O MoxHoO
TOALKO B CAydYhe eAHHCTBEHHOR BO3Myualowel CKBaXHHEL. QcobeHHO YAolHO
aTo Aenatv npu  obpatorke KB, koraga orcuer speMeHd BepeTrcs ¢
MOMEHTA OCTAHOBKH CKBaXHHB. B 91ToM cayuae B kavectse NI O cneayer
ykasaTc HOMep y3na  rpaduxa  apelura, CQUTRETCTBYIOWHR  MOMEHTY
OCTAaHOBXKM ckpaxuHbl. [lpu  obpaborxke KBl rmno OfHOMYy H3 MeTOROB
NPSHMOMHHEAHOR aHaMOpPPO3 BeAUuHHA P O He HYKHA W ee MOKHO MNOJAOXKTL
PABHOA Hyaw. OaHako, npu ofpadoTkes KBA no mMeToay HavAyuwero
COBMOWOHHRR peaulnna P O ofs3aTenbHa -~ 3TO HANAABHOE [ACTOBROE
AABAOHH® B MOMEHT JIyCcka CKXBAXMHN. EC/iy  3Ta  BOMMYMHA  TOYHO
HEXIPECTHA, TO YKAMMBAETCH ee IPUS/AHKEeHHOe 3HAYeHHe, A B TI'OJ0BHOR
porpaMMe jajaeTcs 3HaueHue napaMetrpa  INDEX, pasHRiM  AByM, B

rexv/mrratTe  vyero moamporparia 0 COMB upapagy ¢ QHABTPARUHOHHBIMMK



napaMeTpaMit OyAeT CUHTATD HOHIBECTHMIMH M HAUAALHO® IIACTOBOG,
AAB/IGHKE.

flapaetp PVWID moaaraeTcs pasHuiM +#1, eCAM BROAVMAY BEANUKHA
PCI) -~ npupaxeHHe® JAABAeGHHN HA YyCTbe HAH 3aB08 CKBAXHHMN HAH rAyOHHA
ypoBHS oT ycrbg. Ecmu PCID - atcomuTHOe ARaBneNne HA YyCTee WM
saboe, To PVWID=-1. /JpyrumMu caoBaMH, ecAH BpoAKMas peanuyuHa PCID
mr oToOpe XMHAXOCTH NOBMUASTCE C TeveHHeM BpeMeud, To FWID=+i,

B MpoTuaMOM cayvae PWID= -1.

Ecapt npH  HCCAGACBAHHH OAHOBPEMEHHO paloTAlT IKCNIYaTalHCHHLe
B BOIMyuwawune CKBaXHHBI, TO KX 2ZeDHThl JO/AMHB HMEeTb pa3Hble 3HAKM.
ng onpeae/IeHHOCTH AeluT IKCTLNTY B TALHOHHBIX CKBAXWH CYUTaETCH
MOAOKUTE/ILHLIM,  HATHETATEe/bHbIX CKBAMMH — OoTpuiaTencdom, Yaoluee
BCerc 3Hax gebura 3azapars 3HakoM koaddrHumentra CQ. BesauunHa 3TOro
ROPPHUHEHTA AB/ASETC TIPOH3BeACHHEM KOIQPHMUHEHTa eaHHHU HM3MepPeHHK
Aebura B cnsfi:: Ha ob0bveMHBIA XKO3QPHUUEHT HedTH (BoAK). B uacTHOCTH,
ec/Mm AelMT 3ajaeTca B cn3/cex » TOo CQ papeH olbeMHOMY KOapPULIHEHTY.

B Tatna. 2.4. B cTpoke B "KoopauHartht y3acB rpagduxa  asasneHuq”
naenTHOHKATOP PC(IJ) MMeeT oﬁoﬁﬁeunue 3HayeHHe. [Ipy BBOAE KpHBbLIX
pearuposanul HaAH KB/, xorgza gebut npuToka BBOAMTCH B NoAnporpamMme
WEU, P(ID o3HavaeT oOObiuHyio BeaWuHHY JAaBaenHnd (yposHs). [lpu pBOge
KBA, Kkorza AeDHT T@pPHTOKA ONpejenfeTcd IO AaHHbBIM OF  HIMEHEHHM
3alOAMOro ¥ YCTHEBOro JAABAGHHA, TC B Ravectse P(I) noHuMaloTCS TPH
penuuHsl: PC(I) - 3jabofuoe aasnerne w/m ypoesenn, PZLID -  aasnevne
Ha 3aTpybbe M P&I) - sapseHne Ha ronoske HKT. <Qopmar pasmMeuexHng

ATHX Be/UUHH TNPH 3aMMcH yxaszaH B crosabue 6 rtaba.2.4. B atoM cayvae

noa napaMerpoM CP MOHUMANTCS BEAUNUNHDI:
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CP ~ KooddPuUuHeHT Nepepola eAMHMI MIMOPOHNHS 3A0CAHONC AABACHHUS
e 0.1 Mla;
CAM ~ MACTHOCTD XYAKOCTH B CTBOAE CXBANWMHN, -rma;

CPZ  ~ xoadduuMenT NepebhosA S€AVNHMIL ASMEeDEHMA AABNEOMYA HA 3ATRYGbe

B 0.1 Mia;

CPG =  KOOPOHLHEHT MNAPeBOAA eAHHWL HIMePeHHd JAABAeHHd HA [NOJAOBKe
8 0.1 Mila;

FZ - naowalk CeveHHs, 3ATPYSHOINO NPOCTPAHCTRA, cua;

FG - fouaab CeYeHHT HACOCHO-KOMIPECCOPHLIX TpYyO, :::ﬂa;

FPT - naowazh CeUeHMA ThREeMXOMETDIECKMRX Tpyh, ma;

PB O =~ pasneHHe y BaumMaxaA HACOCHO-ROMIMPECCOpPHMX ThyS, 0.1 Mla.

Bce OTH AaHHbe HAOHpATCA H& OAHOR CTpoke B8  QopMate,
YRa3aHHOM B cTpoke 7 rata. 2. 4.

B Tex cayvasx, Kor'ZA& I3TH AAHHBIE@ H® HyXHb, OHH He 3AHOCATCS B
rexcTe EXDATA M TeM caMbiM NPUHHMAKT B NPOrpaMMe HY/fleBOe 3HANEeHHE,

BTOPOR THIT HNQOPMAUMH - 3ITO JA&HHNEe C QWL TPALMOMHBIX N
reoMeTpHUYecCKHX rmapameTrpax rmaacra (noarporpamma PLASTD. HexoTopue
H3 O3THX AaHHbBIX #BASIOTCE HAYA/IBHBIMH NMPUOAHKEHHIMH A4 NApaMeTpos,
XOTOPBIE®  CMRTAITCS HEHIBECTHHIMH H  ICANGXAT Orpeje/eHHio,  Apyrie
AANHBIE® CYHTAKTCHE B Npouecce cueTa  HIBeCTHBIMH. CocraBp aTOR
HHOOPMALKM 3JABHCMT OT ITPUHATOR MOZe/nn IMJACTA H OmMChiBaeTc] B  Tala.
2. 5. -2. 8.

TpeTHR THN HHPOPMALMH = 3TO AaHHNe x noanperpamMe COMB, rax

HabiBASMME DHUXCATODH MAPAMETPOB. OMMCAH B TAGA.C. 9.
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Tabanua 2. 8.

Bxoanaa uwndpopMaung ¥ PLAST ang Mozaenen

HeOrpaHUUYSHHOrO ¥ IrmpaMoyroapbHOrC InaacTa

1! e ! 3 ! 4 ! 5 ! B
a
1. TraponposoaHocTs rnacra MRM &M ACLD 501
Mla ¢
€. [be30onpoBoAHOCT raacTa CHE.-"C ACZ2) 501
3. KoodduuueHT aHM3IOTPONUH - AC3D 501
4. Yroa Mexay raasHOf OCbIO rpaa AC4D 501
AHUIOTPONHH H OChIO
8. AbGcumcca npaeof BepxHen M ACSD 501
BEDWHHLL TIPAMOYIOABHUKA
8. OpaunaTa Mpasof pepxHen M ACBD 501
BODWHHE! TPAMOYIOAbLHHKA
7. Abcumcca seBOft HUXKHeR M AC7) 501
BepuMHbl NPAMOYTO/bHHKA
§. OpauHaTa AeBOA HUXHeR M ACB) 501
BEPWHHE NPHMOYTOALHRKA
Tat'{nuua c. 7.
Bxoanaa uxgoprauns k PLAST ang mMopenn
RAHHOODpasHoro rnaacra VCPEDA=1, MODEL=2, MODEL 1( é E
S e J 3 1 4 ! 5 | 6
2
1. TraporpoBogHOCTL Mn1acta MEM cM AC1D 501
Mla c
2. [besonpopoavocTer naacta cnax‘c AC2D 501
3. KoaddHUHEOHT aHH3OTPOIMH - AC3) 501
Yron Meway raapHoOfi OChLio rpaa AC4D 501
AHH3IOTPOIMH H OCHID
5. X - KOoopAHHATA BEPRUMHE M ACED 901
KAHHA
6. ¥y - xoopANMHATA BETAUNHL 14 ACG) 2 )|

KiHHA
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1! a ! 3 ! 4 1 &5 6

N

Yroa HaksoHa rpaBoRf CTOPOHWM paj ACTD 501
K/1HHA K OCH

(CTOpOHA KAKMHA Crpasa OT
OHCCEeKTPHCH, ec/H CHMOTpeTh
H3 BepPWHHLL

8. Yron pacTBoOpa XAHHA rpas AC8) 501

Tabnuua 2. 8.

BxoaHag vudopmauug 8 PLAST ana mMozenu
HEOl' PAHHNE@HHOrO TPeuwHHOBATONIOPHCTOTO

naacra MCPEDA=2, MODEL=0, MFRACT= ( ‘12 }

1! 2 '3 ' 4 ! 2 ! 6
1. THApOMPOBOAHOCTE CHCTEMB mma e ACLD S01

TPeuHH Mila ¢
&. lpHupeaeHHad Ibe3oNpoBoA— cria/c AC2) 501

HOCTD
3. OrHoweHue yrpyrocren - M3 < ¢ |

CRCTeM TpeulHH H 0J0KoB
4. BpeMs 3janasaniBaHul c AC4) 501

Tabauua 2. 8.
BxogHad nxdopmaumna x COMB Ang BceX mMOgeseR MacTa

2 U S 4 ' 5 ! o
1. PHxcaTOp napamerTpa racra - FCID 501

FCI) pasen 1., &can napa~
METP HCKOMBA.

Puxcarop F(I) papen 0., ecau
BADAMETP HIBECTEH K He Witee—
HReTCR § MPOUeCce cudTta
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1 ! e : 3 ! 4 : 5 ! 6

Bpoantcsds M 3HaveHUn, rae
M -~ yuc/s0 napaMeTpoR B AAH-
HON MOAeNH.

2.4.2. PacueTr 3300AHOI0 H M1acTOBOrO AAB/ICHHA HA
3BM B ckpaxHHax MexaHUIUPOBRAHHOMO QdoHAA MO

A8HMBIM YCTbLEBBLIX H3IMEpEeHHA.

Adns peweHHs 3ajayy Mo onpegeseHydl  3abOAHOrO ¥ NAACTOBOTO
AaBACSHHS pacyeTHhM MeToaoM Bo BHHH cocrassneHa rosoBHag nporpamMa
CTAHAAPTHOI'®  THINA, K RoTopof noakawuvaetcs  OUDAHOTEKA ' HCXOAHBIX
(3arpy3aouHbIX) MOAY/AeR, coAepXauHX BCe MNoANpPOrpaMMbl NMakeTa.

CBasy Mexay nNOANMporpaMMaMi OCYWECTB/IETCA Kax ¢ . NOMOWbKR MX
napamMeTpoB, Tak M ¢ noMowbow COMMON - GAoKOB.

[fporpaMMaHarmicawa Ha  q3vlike PopTpaH #u cogepxkur 1000
ornepaTopos. 4719  BHMOAHeHUs - nNporpamMMbl HeolXoaAMMO  co3aaTh  fafn
38 A4AHNT H Qafn HCXOAHBIX ZAHHDLIX.

KoHcTpykumg nporpamMmMm  oTBevaeT TOR PUIMYECKOR MoJenH, KoTopad
rnosoxeHa B ocHoOBY pacuetoB (cM, pasgen £.2.0. [lpy peweHHMM 33384
NOCAeAOBATENBHO  BEIMUCAGIOTC]  PACYeTHbI®@ MApPAMeTPs! Ha  AUHAMHJYeCKOM
ypoBHE, Ha [pHeMe, Hacoca K Ha 3aboe. PacveTel ¢ noMoubit JaHHOR
NporpaMMel Ha BCeX CTAAMIX OCYWeCTB/AAKTCH B ZBa 3TAlA.

Ha. JISpPBOM arane OCYWeCTBASISTCA npeABapHTE /IbHBLIA pacueT
OTHOCHTE/LHORN [VIOTHOCTH M KO3QPHLIHEHTA CHHUMAEMOCTH rasza B

3IATPpYDHOM npocTpaHeTee, CROPOCTH 3BY KOBOR BO/AHDLL, rRAYyDHHB



AHHAMHYECKOrO YPOBHR, [VIOCTHOCTH HeQTeraopon CcMeCH B 3arpybbe ¢
yuyeTOM BClaniBaKulerce vepei cT1oa0 HedTH rasa, JasseHHd Ha [IpHeMe
Hacoca. Ha BTOPOM 3Tane IPOHIBOAHTCH YTOWHEHHEe pacuyeTHbiX BeAWUHH ¢
NOMOWERI0 TIOBTOPHDBIX HTEepPaLHA.

[lporpamMa npeaycMaATpHBaeT BBOJ HCXOAHBIX  AaHHLIX 1o dopme
Tabasun 2.10., B caegywueM nNOPSAKe: HoOMepa TIpynnbl, HOMepa NO3BUHA,
HauMeHobBaHUe BXOAHDIX A8HHBIX, Y C/IOBHblIE® obo3HayeHHd, e ABHHLDbI
HIMEPEeHH{, UHC/OBbLIe 3HANEeHHS 344ABAEMBIX BEe/HVHH.

s peweHud 3A 48U 3ANONHSeTCH MaKeT BXOAHBIX AAHHLIX,
Tatna.2.11. MaketTHas Tabadua 3anonHgeTCS  AAaHHBIMM K3 cToaGua 6,
Taba. 2.10.

8 nporpamMMe npeaycMoOTpeHbl ABe CAMOCTOSTEe/bHbie 3aJauM:

- pacyeT 3a00AHOro H [VIACTOBOr© JAaB/E€HHd TITPH  OAHOM [MPOIroHe
NMPOrpPAMMBN ;

- pacHeT TOANLKO 3A0OAHOTrO AapAeHd.

Ecau craBuTca  3ajava pacyera M 3aDORHOro, W MACTOBOTO
AABAGHHRE, TO B MakKeTHOA Talb/AKHUe H& BTOPOA CTPOKE [IpocCTaBAdeTCH
sHak "O". EcaM cTaBHTCH 3aJauda  pacueTa TOAbKO 3aDORHONG JaBAeHnd,
TO TaM Xe NnpocTaBAdeTcs 3Hak "1%,

Kaxaaq H3 ABYX CAMOCTO4Te/IBHbIX 3aJ84 HMeeT TpH  BAPHAHTA
PACHETOB B 3ABHCHMOCTH OT HCXOAHOA HHOOPMALIHH.

[lepBbif  BApPHAHT: oOrpejeneHne JABOARHOIO JaB/eHHA, KOria 3ajAHO
PpOHMA IPOXOCKAGHHR  3IBYXOBOR BOAHN A0  AHHAMMNUECKOrO  YpPOBHA M
obpatho. [lpu sTOM Ha TpeThen CTpOke MAKETHOR Tabauubl IpocTapaseTcs
usmdpa “17.

BTODOR BADMAHT. OlpenesgHHe JALOAHONO Jap/leHMS, KXOrjAA TOYHO
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BcIognse Jamuke KXt pACNETS RESCTOMIT T
safotmex gansensd

fanuenosanye Yoome | R
SOANEY JANAWY {

S0SRaneNYE [IEPLRLS

b obserta

1!1

1.1 Pemtemes safavs
J - 1-1 v

1 - -2 aqama

fouep sapuaxt2
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H3BECTHO  TIONAOKEHHEe  AHMHAMMHNECKOro  YpPOBHS. B mMakeTHun  Tabaxue
npoctasngeTcs undpa "a".

TpeTHR BapHaHT: onpejenelHe 3alofHCoro JaBaeHHd, KOoraa npsMbiM
H3MEepeHHeM OrpeseseHO  AaB/AeHHe Ha npueMe Hacoca. B MaxeTHOR
ralinnue npocraepsgetTca undpa 3.

CneayeT 38MOTHTb, NTO 3AIHCLIBRETCY TOABRKO OAHO 3HavyeHHe Y1,
"2" wan 3", yem u onpegenseT BhilOPp pacueTHOI'D BAPHAHTA.

{ipn onpeje1eHHN NAaCTOBOIG AaB/eHNY npeay CMOTPEeHO ABAa
BAPDHAHTA pACYeTCB B 34BHCHMOCTH OT HCXOAHOA HHPOpMAUMH.

Nepsyin BaApPHAHT: orpeeieHue rnAacToRoro AaAB/eHHS, ecnu
H3PECTHO BPEeMS TINPOXOXASHHS| 3BYKOBOR BOJHBLI 40 CTATHYECKOro YPOBHY o
obpaTHO. B mMakeTHOA TabaHue HA TPHHAZUATON CTPOKE TIPOCTABAIETCH
undpa 1%,

Bropon BAPHAHT! onpe A& 1eHue VACTOBOrO AaBNeHus, eC/H
NOACKEHHEe  CTATHVECROIO YpPOBHA onpeseseHO NpaMbiM  H3MepeHweMm. B
MakeTHOR TAalAdue npocTaBageTcy uudpa "2

IlipH obpaboTke pe3y AbTATOR HCCASAOBAHKA NOCe AOBATEBHO
HECKRO/bKHX CKBAXHH NOCAe 3aBepPuweHHS BBOAA  HCXOAHLIX  JAHHRIX NO
KANMIAOR CKBAXKHHE B MaKeTHOR  Tabanlle HA  IGTHAAUATOR  CTpPOKe
MpoOCTABIeTCS "Ry NePeRMOISHNS 3azaum’” "0, JTO qaB/19eTCH
NMPHIHAXOM [MpeAsOXeHHd BBOAa& HHPOPMANLHY INO  Cc/eayiowef  CRBAXHHe,
[loCA® IOCAeAHeA CKBAXHHD HKAH, €C/H CKBAKHHA eAHHCTBeHHad, CTABHTCH
“kmow. .. " M1,

B Tabmmue 2.11. rpupeseH ¢PparMeHT 3AIHCH MHCXOAHOR HHOOPMALKM
no  cxpaxnHe 1K Koaoae3lHOO MecTOpOXAeHHd AN9 peweHHs  33AauH

Ipete TeHHY JATOARNONC KB MIACTOROINC JABSeHNY.
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B Tabsauuye <Z.12. npuBepeH OQparMeHT 3AIMCH HCXOAHOR AHQOPMARMY
ANng PpeweHHs 3aJAUYH OfipeAesieHMs 3aDOAHOrC JAaB/eHHs MmO cxpamxuHe 21K
KoAoae3HOro MeCTOPORACHM].

Ana noayyeHHs /MMCTHHrA pe3yALTATOB pacuyeTa HYXHO BRATH U3
peX#Ma npoCMOTPA W HARATHEM  QYHRUMOHAABHOA  KAABHWH  NMO/IYYHTD
pacneuaTky. Ha pHc.2.15. npusegeH /AMCTHNI pacuyeTCoB M0 cxsaxuHe 21K

Konoaesxoro MecropomaeHud Hedrexymcxoro HI'AY.

2. 5. HcrosvrosaHne xapr M3obap 249 ROMTROAA
pa3paboTen HePTIHOR 3ANeXKHN.

Kapru Haobap 49B/QKWTCE OAHHM H3 OCHOBHHX CheACTB AHasH2a H
KOHTPOAS « Mpouecca  pa3paboTky. O XapakTepusywT  pacnperereHHe
AaB/NeHMR B TACTe Ha 3XA8HHLIA MOMOHT BpeMeHN ¥ TIPHMeHIlOTCH TIPH
otleHKke BLpAlOTKH pAHUHLIX YUYACTEROB ACTA, [IPH  IpoBeaeHun paboT
o MOAASDRMAHHIO [UIACTOBOroO AaB/leHMg, UPH  NepeBoae cKBaxviH Ha
MEXAHHIMPOBAHHBIA cnocob Aobbiu ® Ap.  Uupoxoe nMpyMeHeHHe  KaApTH
n3olap HAXOAST ¥ KAK CPEACTBO KOHTpOAn pazpalborxan.

PacripeleseHne JAaB/eHMR B 71acTe  OByCcAOBneHCO QUHABTPAUHOHHHBIMH
CBORCTBAMK TUIaCTA H HCTOPHER eI'Cc  pa3paloTKy [1 ] lloaTOoMy, 3HANK
HCTOPKK  pa3palboTku, Ha OCHOBaHHM kKapT u30lap MOXHO OMpejendTh
CBOACTB& fi/I&CTA # OTA@/bHHIX ero yuyacToB. ConocTaBneHWe nNo/eh
paclipe e eHns AAB/TeHHYI Ha pa3NUHBbIE MOMEHTD] BpeMeHH naeT
NPeACTB/NIOHHE® O XAPAKTEpe ABHXEeHHS KHAROCTH B TJIACTE.

MNose AapAeHMA HKOMOAb3IYeTCS B AJarTauH MoZenu nAacTa H o ero
QHALTPALHOHHMX CBORCTE IO pe3y/abTaTaM HCTOpHK  pa3paboTKH H <€

MPOTHOIMDOBAHNH Ha 0o/fee NO3HHWA NepUHoa [8.3].



HTCRY HepTekyuCkoe

RECTOPORAEMUE Loaopesnoe

OTROXEHRMS Husuuig sen

OBLEKT YIIXY 3+4

CKBAIMHA 21K

RATA R BPENS UCCAEROBAHMH 31.06.90 14.00
KOHCTPYKLIBA CKBAXMHEH

THII HACOCA ™ 1

FEYBMHA CRBAXMHE 11O BEPTHKARM, X 1810
PACCTUSHNME OT YCTbR RO RPHENRA HACOCA 1O BEP., ¥ 1097

FAYBAHA CKBARHHH, N 1810
BHYTPERHMA HEMAMETP OBCAAMON KOROMHH, M O.125
HAPYEHHA AMAMETP HKT, M 0.06
OHIBUECKHE CBORCTBA HECTH, BOAH, FABA

RABAEHNE HACHREHNS, MIA 10.8
DAOTHOCTh B NOBEPXHOCTHHX YCHOBWHX:

HEGTH , KF'/%"3 851

BOXN, Kf/E~3 1017

OTHOCMTEABHAR HAOTHOCTH TA3A, HOAH 1.01
OBBHENHHA XKODOSHUMEHT HESTH, N°3/M"3 1.1
BOEH , M"3/M"3 1.0
FASOBHR SAKTOP, M 3/M" 3 79
BASKOCTE HESTH B AAACTOBHX YCHA., MHAMA*C 1.67
PE3YABTATH HPORHCROBHX WCCREROBAHHR U PACYRTA

REBUT HE®TH, N 3/CYTKH G.1

BREBUT ERIOKOCTH, N 3/C¥TKH 8.0

AABHEHHME HA IPRERE HACOCA, MNHA 3.774194
HA YCTHE B 3ATPYBHE, HlA 0.1

TEMINEPATYPA HA YCTHE B BATPYBLE, TI'PAJ. Y 22
HA 3ABOE CKBAXMHH, TPAJ.Y 56

PACCTOSIHME IO AWHANMYECKOFO YPOBHS, M 660
BPENS [TPOXOXAEHHA 3BYKOBOA BOARHH JKO
YPOBHS EMIKOCTH, CEK. 4.05391

CKOPOCTE 3IBYKOBOR BORAHH, N/C 325.6116
OTHOCHTEALHAR MAOTHOCTDL TA3A B
SATPYBLE, AOAWH 0.8381992

OBBOAHEHHOCTh B NOBEPXHOCTHHX YCHOBKSX, JONM 0.9875
OBBEMHAS OBBOAHMEHHOCTbL MMXE IIPKENA

| HACOCA, RONM 0.9990468
HCTHNHOE TASOCOREPEAHME HA NPHENE
- HACOCA, 3.122706E-04

HABAEHME HA BAWHAMMYECKON YPOBHE, MfiA 0.1067382

* [ABREHWE HA 3ABOE CKBAXNMHH, NOA 10.68631

KOBOSMUMERT TAIOCENAPALMK, BONN 0.844714

CKOPOCTH BCMAHTHA TA3A, M/CYTKH 3768 . 096
PESYALTATH WCCAEAOBAHMS M PACHETA HBACTOBOrO HABAEHMS

RABAEHME HA YCTLE CXBAXMAH B

. BATPYBbE, MIA 0.1

TEMHAEPATYPA HA YCTHE B 3ATPYBLE,I'PAZ.II 30

BPEMS MPOXOXAEHMS 3BYKOBOR BONHW, CEK. 2.205176

PACCTOSHHE JO CTAT.YPOBHA, B 315

CKOPOCTb 3BYK. BONHH, M/C 285 _6915

HABAEHME TASA HA CTAT.YPOBHE, NIIA  0.10377992

* NAACTOBOE RABREHWE B CKBAKNHE, NRA 14.3v73G

* KODGOMUMEHT NPORYKTWBHOCTH M 3/(CYT.RMA) 2.311422

PUC .2 .15 AuncTHHr pacuetTa 3a00irHOro # nNaAacToBOro
Aanmenuit no cke. 21-K.
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CoBMeCTHOE - HCNOAbL3OBAHWE KapT H3olap ¢ xapTaMu  HIONAXKMT,
M3OTHIC, & TaKKe CTPYKTYPHBIX KapT TeO/IOrHYecKoro CTpOoeHnd r[uwacTa,
IHAYMTELHO pPAactMPIeT BOIMONKHOCTH M  ACCTOBEPHOCTH OUEHRH COCTOSHUG
¥ CBORCTE [VIACTA B rpouecce ero pas3paborTii.

AAg  [oCTpoeHHS KapT H3OBap HCMOAb3YIOTCS pe3yabTaThl HIMepeHHA
RABCTOBLIX JABACHHA B OCTAHOBAGHHBIX CEPAXHHAX., PesysvraThl HIMeDeHHA
B OTACAbHLIN CKBAXHHAX NPUBOARTCH K OAHOMY YPOBHIO [4] Ana 3a8xav
pa3paboTRH NAACTA B  BOACHAIIODHOM  PeMHMEe  IrpHpejgerHe - ODhUHC
NPOM3BOANTCY K YPOBHK HAYA/MBHOIG BOAO-HedTSHOrO ROHTaxTa. B aApyrax
CAYSagX 2TO MOXeT DuTh CIeuHanhido BobHpaeMbl yYpoBeHy TpHBeAeHNd.
fipyBpegere K OAHOMY VYPOBNIC OCYWECTBASI@TCR BPeJCHHEM NOMNPABOK X
Pe3YALTAYY TIPAMOre H3MEepPeHHd [IMACTOBOTO JMABBACGHRG Ha Bec CcTOoMe
ERAKOCTH BLICOTOA, PABHOA pPACCTORHA® OT TOURH 3JaMepa AC NOBEPRHOCY!
rpHUeeAeHnd .

B paspabaThBaeMOoM [IACTe INPHBOAGHHLIE JABMEHHS 38BUCAT O
CHCTeMEl pPACTIO/IOREHHS (CeTRH) ZobnBaWHX ¥ HATHETATE/EHBIX CRBANKHH,
pacnpegenetHts oOTOOPOB M 3aRAYKH IO CKBAXHHAM, KAK 3A BCK HCTOPHK
paloTH CKBAXHH, TAK H H& MOMEHT MOCTPOeHHS KapTt wHiolap. Kpome Toro
OHM IABUCAT OT PUABTPALHOHHBIX CBORCTB KOANeKTOPA: NOAY
MAPOTPOBOAHOCTH, pacrnpeaenexus YIIPYTHX CBORCTE iacTa W
RAChIIaIOUero ero @AHAa Nno TACWAAH H NC pa3pes’y.

B nnacre, npeAcTaBAgIOWEM eAMHYI0 THAPOAHHAMMUYECKYIO CHCTeMYy,
AABNeHWe dBAMETCH HANpepHBHOR QJyHRUHEA KoopAHHAT ¥ BpeMmeHH. Ha
rNpaKTuKe 2TAa QY HKIIHSG MpeACTARNIOTCH CHCTeMON NUHKA UK
NOBEPXHOCTEN NOCTOIHROTS AaB/eHHY, Nocrpoenne Kapr HIOBAD

OTHOCHTCSH K OO M 3aAAaNamMm BOCCTAHOB/IEHHS 1014 pacCripejeneHmud



HerpepbiBHOA GYHKUHH IO OTAeAbHbIM TOYEeHHbLIM HA3MEPEeHHIM e€ 3IHAVEeHHRA.
[IpuMeHUTe/BHO K QYHKUMH  AAB/AGHMS  HCXOZHBIMM  AAHHHIMH  9B/SIOTCH
HaMepeHHble MAAcCTOBHE AAB/I@HHUR B OT A AbHbIX TOYRAX rniacra,

COCTBETCTBYIOUHK MNOAOKEHHIO CKBAXHH.

g

CKBAMHHE

KavyecTso nMOCTPOEHHBIX H300ap 3aBHCHT OT CAeAYRUHX  QaKTOpoB

~  TOYHOCTH M3IMepeHNs H IpHBeJeHHd [L1aCTOBLIX AaBAEeHHA

- NEPUOANUHOCTH HAMEDEeHNA NMNACTOBRMR AJEEHNN;

- OXbATA POHAA CREAKHH HMIMEDEeHRAMH TWNACTOBHIX AKRBMAECHHR;

~ TINOTHOCTH CETRH CRBAMNNM;

= BLGOPS HHTEPNONTUMOHHOA 33BMCHHOCTH,

- HaAwng B MACTE  HEWIBECTHHBIX  HEMPOHHUAEMBIR  I'paMpn
BRKAWYEHHWA H APYyrorc suAa HeQZHOPOAHOCTEHN.

Huxe IPUBOAATCS OCHOBHblE BHADB KOHTPO/A4 paspaboTy#
MEeCTOPOKASHHA C HClOAL3CBAHHEM KApPT u3obap.

PaccMorpernt metroauks BHHUWM wu AsHUlIMHedTs  npuMeHnTessHo K

MOCTROMY BOACHAMOPHOMY W YIPYroMy pemxHUMaM H PeXUMy pPacTBOPEHHCTO

Faja.
2.5.1. Onpesenexnne cpezHeR I'HAPONPOBOAHOCTH N/ACTA
[PH KETCKOM BOAOHANOPHOM pexHMe.
MeToadKa MpUMeHHMA /19 Y4YACTKOB (MIACTA C [UIOCKO-NApA/AG/bHDIM
M pPajHAIBHBIM  NOTOKAMH. YHacToX naacrta ©  [VIOCKO-TIAPA//IE/SbHLIM

NOTOKOM 1TpHBeAeH Ha pHc.2.18. OH orpaHHyeH C OAHOR CTOPOHB BHELMHEM

H  BHYTpPeHHKHM  KOHTYpaMH HedTEHOCHOCTH, & C Apyroa - AVHNE R
h*. 2750
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Prc. 2.16 H onpepenetud CHAPONPOBOAMOCTH NAacCTA NO KApTe
H3otap npu NAOCKO-{IaPARAENHHOM MNOTOXE

g ~ NMHMA BHXAMMUBAHMS NAACTS
plip.ltp.l - %Gﬁapﬂ, q,-”, ‘}ﬁ -~ CKXB&XHHN
/7] ~ ofnacTh onpefiefleNHA THAPONPOBOAHOCTH
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BbIK/IHHMBAHMKS . MNccneayerag obnacTe  QRALBTPAUMH  BLIZSASETCH]  ARHMALMM
roka I u 1 n aByMa uzoBapams Pi'" PE." Oripeaendgior HA KapTe cCcpelHecs
paccTogHie MeRay WiobapaMu — L W uMDMHY BHIASNSHMOIO ydactra S,

Pacxola XHAKOCTH HA YHaCcTKe [aCcTa MeXAy ABYMA /MHHEMHU TOKa

orpeaensetTcs dopryacn Aapcu [ﬁ]
M:‘ K"l . ._B__.:.__-‘!'-—— v S ‘ (2.53_)

A

Besnuwimia Q onpezesseTci B Buge a/arelpandecKofl cyMMi AeOHTOR

CXBAXKKHH, paloTalouMuXx BHYTPH YUYACTRA IVIACTA, OrPAHWYEHHOrO ANKMS M

Toxa I u i
Q= % q, (2.54.)
THAPONPOBOAHOCTD ONPeAeASeTcS #3 QopMy/bi (2.53.)
Zag, L
Kho L 29 €2.58.)

F Tds48p —p

YHACTOR [WVacTa C  [VIOCKO-paAHa/abHbid  [IOTOKOM  NpHBeAeH  Ha
prc.2.17. OH nrmpeacTanagaTrT CobOA CEXTOD ¢ yraoM pacteopa
OrPAHHYEHHLIA AHHHSMH TOK&, HANPABAGHHBIMH NC DPAAHYCY, H H3CGGApOA B

BHAe Ayrn ORpymHOCcTH. [lo @QopMyse paasanbNore roToxa OfpejensteTL,

U APOTIPOROAHOCTS. /0 Ry
d »
®h_ 29/ U e s
rge Q= > q, ~ CyMMapHhA 2e0MT CKBAXWH, PABOTAlWHMX  BHYTPH

Brl@/IEHHOTO CEeETOpA,

B ¢opMynax 2.53.-2.86.: Q #u 9, ngfcy'r B NMAACTOBMR YCNOBWIK;

A 2 _ |
/_‘ - MkMem/Mla.c; PinPa—ma;LuS-—n; RiuRa—H;Ji’
paanaH.

TakuM oOpa3soM, ¢ HCNOABIOBAHHEM  KapT Haclap  Onpeaes sl

Be/IMUMHb HAPONPOBOZHOCTH Y4YACTKOB nNAactTa < fopHoOn  w3ofap, BDav.ruud

R [PAMOAIKHERHLIN HAH ZyTaM OKPYXHOCTH.
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Puc. 2.17 K olipeseseHun ryaponpoBORHOCTH NAACTE NpH
pPANHAABLHOM TIOTOKE : P‘ \ Pz - naobeapu,

O+ Gz, §; - CKBARUHM



2. 8. 2. OnpejeneHHe XAPAKTEPHCTHKHM 3aKOHTYPHOR OB/NACTH
MpH paspaboTKe 341€XKH B yCAOBHAX YIMPYIroro pexuMa.

BrewHas o0JaCTb 3aA€eMH IO  OTHOWEHHIW K obbderTy  paszpaboTku
HePTIHOMO MEeCTOPOXKAEeHHS COAePXHUT OCHOBHOR YNPYyrufp 3anac 3Hepruu,
ROTOPBIfAA KOMMNEeHCHpYeT MOTEPH, CB43aHHble C Acbbives HedTH.
Haeannsauus 3AKOHTY PHOA oB/1acTH B BHAE OAHOPOAHOr O IacCTa&
DeCKOHEeYHOro MPOCTHPAHHUS MOXeT NMPHBEeCTH K owndxram B
IPOTHO3HpoBaHKK  AoDbiu HedTH. [lpaMble #HecaejoBaHHa B 2TOA  ObAACTH,
KAK TIPaBH/IC, HEeBO3MOXHL H3—3a OTCYTCTBHR cKkBaXMH. Hcnoaszopaxus
RapT H3obap AAeT BO3MOXKHOCTL Y4yecTs ( B TiepBOM  NPUBAHKEHKKW)
peasbHoOe CTPOEHKE njaacra 38 KOHTYPOM [MHTaAHHKY BEeAeHHeM
KoadduuneHTa £, YUMTHBAKUWErO pasHHUY MeXay OJQAaKTHUECKON 3aKOHTYPHOH
OBAACTBI0 H TUIACTOM DBECKOHeYHOrO MPOCTHPARHY [’?] ATOT KOPPHUKEHT
IBASETCH XAPAKTEPHUCTHRKOM BHEWHOro y4acCTKA [1ACTa.

Ang  onpeaeseHus  XAPAKTEPHCTHKH  3AKOHTYPHOR  ObAACTH  3a4€Xb
orpaHHiHBaeTCsq KOHTYpPOM, NMpOXoA[ulit B paroHe BOAOHEPTIHOI O
KOHTAKTA 110 Hzolape, OXBATHIBANOWEA BCHO CHCTeMY AolblBalouiHX CKBAKHMH.

O0beKT PpaspaboTKH [MPUBOAAT K OAHOR  YKPYNMHEHHOR CRBAXHHEe C
Cy MMapHbIM AeBUTOM BCeX CKBAXHH H pasHyCOM CKBaXHEL,

COOTBETCTBYIOUNM OI'PAHRUNMBAIOWEMY KOHTYDY, ’

RY = Vﬁz . (2. 57.)
rge F, M -  [ouaAb QHIypbl, OrpaHHYeHHOA  KOHTYpPOM  BbilpedHOR
HaoBapsl, HeoBXOAMMO  BHIMNOAHUTL YC/AOBHE, YToBbl  BbIOpaHHAS  H3OBapa
Otizia GAM3KA K OKPYMHOCTH.
Ang Y KpY MHeHHOR CKBAXHH HCIONb3yeTcy dopMy na YIEyroro

pexurMa, B8 ROTOPOR peanbHOe CTROeMHe 3aKOHTYpHOR oBsaCTH naacra

4¥* - 2750
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y YUTHIBASTCH maﬁmuueum VA

AP 47?'6 5 Zé‘qi' E [ m& (2.58.)

& Kh
rae 7T - MAPCIIPOPOAROCTL TNACTA, MKM: rm!h- -
X "~ XOSOOHUMEHT THEIONPOBGAHOCTH, Hafc
APi - TIBAAHNE AABAGHNA HE YCAOBHOM ROHTYPE YRPYTHERHON
CKBAXHHb 38 Bpema patorm L, Mla, ¢
ﬁqi - MIMEHEeHRe ANTOB PADOTAIOMWX CKBAXWH B MOMEHNT ti,
Hafcy'r.c
E i - NHTETDPANLHAR NOKAIATEMHAR SYHKUNAR.
2

Nipn mg—_:‘m { 0,1 (2.859.)

PyHxuno E, MOXHO MPEACTABHT: B BHAe In x. € yuyeToM 3TOrc HAXOAM

XOIPPUUMEHT ANS 3AXOHTYPHOA OLJAACTH

2.5.3. Onpesenerne nepeMeueHis XOHTYpa HePTEHOCHOCTA.

MaxcumansHag HedreoTiAYa NAACTA AOCTHIASTCA NPH  PABHOMEPHO:
crarpaHun  xowtypa  BHK.  HepamHoMepHoe  nepemMeweHue  NMUBOAUT
OOpA3IOBAHNIO "'GINKOB" OOGBOAHEHHN.

Perysrpopaune nepeMeuienrs BHK CBIAHO ¢ CHCTEMATHYECKHM
HabMoASHNIMHN 3a CROPOCTAMMN W Yy TAaMH ABRKEeHUd KOHTY PO}
HePTeHOCHOCTH, CROPOCTH  nepeMeirleNHs  OTAe/bHMIX  YHBCTROB  XOHTYDE
MOXHO OrnpeaennTd NPH TTOMOWN XapT H300Ap [B,Q]. Cnocob  onpeaeneHny
CKOPOCTH MNepeMeweHHs COCTOHT B C/eayloweM.

Ha puc.2.18. rnpuseseHd YyYaCTOK 3azeXy¥ HedPTH, HA  XOTODBIA
HAZOXEHA KapTa H300ap H KAPTA DAaBHHIX [MpoHuuaeMocTeft, Ha yuyacTke

HaHeCoMHb! BHEeWHHA H BHYTPEHHHA KOHTYDH HePTeHOCHOCTH,
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Puc.2.18 [locTpoenne sniopH cropocTeil mepemeijerns
KOHTypa HepTEeHOCHOCTH

P]. ]z .P;,P. IPS - H3 Oﬁapﬂ
. T~ KOHTYpPH HeDTeHOCHOCTY

- CNpa cKopocTefl KOHTypa HePTEHOCHOCTH
______ -~ JNVHWY PAPHOK NPOHHLAEMCCTH
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Ha /BHMH BHYTPEHROTNO EKOHTYPA HEPTEHOCHOCTH BLIODAHO HECROABRO
Toyek (Ha pHc.2,.18. -~ wecTe). B 2THX TOuRAX NO cocegHuM H3oBapaM

onpeae/iesbl Be/MYHHN B HATDAB/EHUS I'DAAMEHTOB AABAEHNS

of £ f— pf-” (2.861.)
ol € ¢ ' hel
rae Pi , P ' AABACHHY, OTHOCRWHRECS K COCeaHind niocBapaMm B 1-on
TOGRe, Mila,
1 { ~ PACCTOARNE HMORAY NIOHAPAMH NO AMHWN TORA, WM.

B ToR Xe TOuKe onpeseneHa NpoHHuUaeMocTs naacta K, —

Toraa cCcROpOCTb ABHNKEHHS NHAKOCTH BOANIM EOHTYpA HedTEeHOCHOCTH
V., m/cyr (ero 1-ofi Toure) onpegenaetcs H3 sakoHa Japeu

: ol P
— _f-g:n ‘. *
83:4 FC & (e.m-)

vi

McTUHHAGQ | CKOPOCTE ABMIKEHMY RUAKOCTH B TOYR@ KOHTYpA HedTEeHOCHOCTH

oripeA@/IIeTSst uYePe? MNOPHCTOCTD MNACTA M M ROPPHUHOHT HCNO/IBLIOBAHMS

D7
nop ~P “ TR (2.63.)

[TocTpoeHnea ArKopsb CKOPOCTER B K& XAOR TOYKE KOHTYpA
Cpic. 2.18.) onpepenqgTd erdo nepemeuienHre #H  OSBOAHSIOWMACE  YYACTOR

fNaACTa 3a ©AHHHIY BpeMeHn (CYTEH),

2. 5. 4. OnpeseneHue cpegHero nAACTOBOIO AABNEHHS
IO RADpTAM HaoGap.

Cpeanee [NaCTOBOS AaBgeHye aB/geTcy OBl UM NORA3ATE NS
OHEepPreTHYeCKOro YPOBHA 3aseXH KW OHO  YyYHTHIBAET  RaK  pa3/uyHble
TOAWUHB! NNACTA, TAK M pa3sHbe JAapneHun 1O OTAS/AbHBIM yyacTiaM. Ecom
B [/1aCTe HMETCH NHAKOCTH ¢ pANHYNBIMKM  YIIPYrAMR CBOACTBAMH, TO H
aTe olCTOITenbCTBO ACAKHO Uhf y4dTeHO [IpH  OnNpeAeneHHH CpedHerc

MAacToB8Ord JapfieHud [1]
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Koraa n/aacT HaChiWeH OAHOPOAHON WHAROCTDIO, ofnpe AeetHe
cpeAHero ACTOBOIG AAB/NEHHS MNPOU3IBOAIT CAeAYICUHM ODDA3IONM.

Ha orfpesenseMbil yvyacTCK TIIACTA HAHOCET KApTY H30Bap M KapTy
aPPerTHBHNX TOAMMH naacTa (u3onaxur). Kapra M3obap ¥ xapra pabBHbiX
TOMMMH [PUBeAeHH Ha puc.2.198. - (1,2). 1o atam ABYM KapTanM
CTPOMTCS KApTA PpaBHEX npousBegeHu#t P- h, Mla - M, npusegeHHags Ha
puc.2.19. - (3, |

Ang opHopoaHOR  XHMAROCTH, IO RKapTe puc.2.19., onpegena.’

YYACTKH, COOTBETCTBYOWHE OAHHAKOBLIM 3Hauermam CPh), ¥ HX naocwadn

i

F ua. danee, nNo xapre H3OMAXHT OorpejeaNoT obbeM iacra V.

i »
o noayveHHLIM AAHHBIM oONpeAe/dLTn CpeaHee MNACTOBOE JAAB/ASHHE E

riactTe, HACHIMEHHOM OAHOPOAHOA XBAKOCTHIO 1O HopMYy e

P = Z(Ph)i-F _ (2.64.)
cp- V
fipn  HacbideHHM rviacTa  pasHbmMM  QaoHaaMHM  CTPOHUTCH  KARTa

NpeACTaB/sioWas Tpou3BeZeHHe Tpex napaverpos C(PRh-P D G $ .

-1
ROMPOULUEHT VPYrord pacudpeHud cooTBeTCTRyuere dmoHza B Mia

Oripepensercs rnaouasb Si YYACTKOB C OAHHAROBLIMM 3HavyeHuamMn CRh-H ) ;-

lo &apre pasMeueHnq QAIONAOB MO INAACTY K KAPTE  H30NaX|
ornpesenqsercd cyMMa w no HopMyne:
w = Zvi' Pi ’ (2.65.)

rae V { ~ 4Yacts ofvera MNACcTa, 3JavdTas $aosaoM C  KROSHOHLIrEHTY

yrpyroro pacunpedus ;-

Toraa cpejjHee AaBneHnea B nacTe C Pa3sHbiMH HACbIu o« a i M

¢NcHzamMi onpejengercd o Ppopmyse:
b = lei'hi'ﬁf)'s
Z W
BosMomeH Apyroft criocod oOnpeieneHns CpeaHerc racToBOra  AabB/AeHUS
¢ X5 2750

Ce. 66 J



Puc. 2.I9 K onpenexeHunD cpemiNero ORACTOBOTO JABEGHMA P 3A%OXH

I. Kapra usonaxuy
<. Kapra usaCap

3. Hapra nposssenemus Dh

/7] - obzaees Si mta Ph = 550

— O -~



HEeOAHOPOAKEIM $/IoHAOM C HCNoAb3oBaHHeM Qopmyan (2.64.).

B coorseTcTBHR C 3THM CnocoBor, ImiactT pasfiuBaeTcs HA YYACTKH

—_

¢ OAHOPOAHOA XHARKOCTHIO, IO KOTOPHM OMPeACNLOT CpeAHHEe ABBASHNS

Pcpi" ucroab3ys Ans araro gopmyny (2.64.0, a rarke obreMbl IIACTa

Vi. Ans Apyx muaxocref He¢Tiiposa $opMysna cpeaHero AapAeHHS HMeeT

BiA Pcp - M’ -i' P‘Pr.'vg',b!
Vepr T Y, Po

, (2.67.0

2. 9.8, Onpepenerive ruspolpoBOAHOCTH N0 NAACTOBMM

AABACHHIM B IEITH CRBAXHHAMN.

MeToa OCHOBAH HA PpeJIyALTATEX H3MepeHMA TNJACTOBLIX AABASHHA, RO

KOTOPHM ONPeAeSioT pacnpefe/eHne TRAPONPOBOAHOCTH -1;36- = £x,y) no

YQacTRy [IIACTA, OIpaHHUSHHOMY CKBAXRKHAMA. [lpH OTCYTCTBMM  TPSMbIX
H3MepeHHA, JaHHbLe NCo MMMACTOBBIM AdBJAeHuSM MOryT ObiTh B3gTH C  RepTH
H3obap [1 0] .

CywecTseHHOe OTAHYHe OT MeToJja IPAMhX 22aMepoB COCTOHT B TOM,
YTCO BMECTO OTAGABHHIX OfpeseneHHMf TI'MAPOTIPOBOAHOCTH, OTHOCAWHXCHE K
COOTBETCTBYICWMHM YHACTKAM [AACTA B pPAROHE HCCNASAYIOEMbIX  CKBAXKHH,
AAHHbDIA ™MEeTOA MASeT BOIMOXHOCTE ONMPeAENeHMd [OAR T'HAPONPOBOAHOCTH M
ero 3HANeHHMS B /M000A TOuKe IHAcCTA.

B KayecTtae HCHO AHBIX ASHHBIX Ctabn.2.13.) UCTIOAb3VIOTCY

KOOPpAMHATH TNTH CKBAXHMH M NAACTOBLIe JAAB/MeHHS B OTHX CKBaXHHAX.
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TaS/mua 2.13.

Hoxoauble AAHHLIe A4S OTIPe@ASIOHNY

oA MHAPONPOBOAHOCTH.

Hovepa !Ycnoernie! KoopauHaTthl ckBakuH ! T[lracrosoe aasnetiue,
CcKBaXHH! HOMepa ! ! ! Mla
lckpaskuu | ! Yo My
1360 1 X yo PQ
728 e X, Yy P1
5951 3 Xy N F‘a
316 S X, Y4 | P 4

Metoz onpefeneHys THAPONPOBOAHOCTH OCHOBAH HA  HCIIOAbL3OBAHL.

ypaBHEeHUs! CTAUUOHAPHOA OUABLTPAUMH [1 1]

%c5%)+ %—H—ce -%33=0. (.68.)
rae & (x,y); PCx,y) pacrnpeaeneHve TIHAPOTIPOBOAHOCTH M AABAGHHI N
nAacTy.
Pewenne  ypapHenus  (2.68.), yAOSHOE AN [PAKTHYECKOr S
HCTIONB3OBAHUS,  MMOAYVA®TCS B BUA®  JRCTIOHEHUMANLHOR  32BHCHMOCTH

PYHKUMH AABASHHE OT KOODAWHAT.
e a,
= +
3 F’aCxo,Yo) exp Caixmax +31y Bay . (2.69.) .

rage a i’ B i -  IMPOAIPO/MbHLIE ROMCTANTEREI, T@NOA/@XauHe JOonpeAeneHNun JK

HCXOAHDbIM AaHHDIM. MckoMble 3HAYeHUS reaAponpoBoOAHOCTH HAXOARTCH B

opmynbl:
- +20,° T b +62-Y,
CCr,yI=CCx 5y ) aTF 2o wy _,_;g‘i "X (2.70.>

2 2 e
X eXp [‘51("0 x)+a8Cx°-x 11-1F91(y'£ll vl +BCy0 Y }]
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Ang onpenenedns xoaPPHUHEHTOB a,,a HCNOAb3YIOTCR  AAHHbBIE

1°82° BB -—

nc pe3y/ALTATAM  H3MepeHHS IUVIACTOBRIX JAaB/JAGHMA B TTH  CKBAXHWHAX
Ctaba.2.13.). floaCTAHOBKON HX B COOTHOWEHHE  [MOAYYAKT  CUCTEMY

YyeTHpexX ypaBHEeHHA

Py

2 2
a X, *a X, +B, y, ¥B,y, =lng .

2 2. P
B Xata X atR Y 4By FIn 2

P (2.71.)
o
c e ., P
alxa-l-aaxsmiyamaya-l nFS
o
2 e, P
8, X, +a X 4+B Y 4"'3 Y 4—1 n__; ’
o

KOTOPBIX AOCTATONHG AN ONpeAe/eHH] HeTHIPeX ROHCTAHT.

OBpalboTRA HCXOAHMBIX AAHHBIX BLIMNOAHIECTCH [IOITATNHO:

=~  BBOAWTCSH HOBAS  CHUCTeMA  KOOPAHHAT, HAYANO  XOTOPORN
NMEPEHOCHTCE B CKBAKHKY ¢ H3BeCTHOR  rUaponpoBofgHocThio no KB/
& X»Y,). OToR ckeammme rpucsampawT Ni. Ocb  ox rpomoauTcs B
HAIPAB/EHHK CRBAXHHBI, KOTOPOR NpHCBAHBAKT NE;

- OoNpeaeniwrcn ROOPAHHATEL TOUER DACTICNOMEHNT CRBAWMH ©
BHOpaHHOA CHCTeME;

- COCTABAAETCH CHCTeMa YypaBHeHHR (2.71.0 TnOACTAHOBKOA HOBHIX
IHAUEHHR KOODAWHAT CKBAXHH B /eBYK 4YacTb YPaBHEeHHA CHCTeMbl, & B

P
HX nNpaBy vacre - 1ln _i;

P
o

- W3 peweHHa CHcTeMmt ypaeHennf (2.71.) nazoasrca  xoadduunentu

a B, B,

128284 P5s

=  HamjeHHue Haverns  rozxdduunenTos a, e NOACTABNAWTCA B

i

$OpMY Nbi (2. 68.) H (2.70.), 1o KOTOPBM OTiPpe A NFIGTCS nong

i



""f“"‘

pacripejeneHud HAponpoBOAHOCTH H A&B/A€HHA.
Ecan &Cxﬂ.yo) He  OfpeAeNanocsy, YTO  BLIYHCASETCYS  TOAbKC
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