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E21B 49/00
GOIN 15/08
CITIOCOB OIIPEAEJIEHUSA TUAPOITPOBOAHOCTHU HE®TSAHOI'O
IIJIACTA B YCTPOMCTBO JJIS1 EI'O OCYIECTBJIEHUS

H300peTeHne OTHOCUTCS K HEPTSAHOM IPOMEBIIUIEHHOCTH, B YaCTHOCTH K
TMAPOAMHAMHUYECKUM METOAAaM UCCIIEIOBaHUS CKBAXKUHBI U MOXET OBITh
HCIIOIB30BAaHO B ONPEEICHUH IapaMeTPOB IUIaCTa-KOJJIEKTOPA.

UsBecteH cnocob omnpexneneHuss THAPONPOBOTHOCTH HedTsHOro ruiacta (1),
3aKIIOYAOIIMICS B KCIIONB30BaHMM HEIMHEHHOro 3akoHa (UIBTpAallMd B XOZe
HECTAIIHOHAPHOI'O Iepepacipeie/ieHus JaBIcHUS B I1acCTe U U3MEHEHUs YIIPYroro
3amaca IulacTa M (IIOMJA, CBS3aHHBIX C IIYCKOM HJIM OCT@HOBKOW CKBa)KHHBI,
U3MEHEHHEM peXuUMOB ee pabotrel. [Ipy »TOM B Xole HEyCTaHOBHUBILEHCH
¢mIbTpauMH B IUIacTe KO3()(UIHUEHT THAPONPOBOJHOCTH M3MEHSETCH C
M3MEHEHHEM I'paJlieHTa AABICHHS Ha CTEHKE CKBAXXHUHBI M JENpEecCHH Iuiacta. B
JaHHOM cIloco0e pelaroT 3aJjauy onpeaeneHus ruaponposoasocty miacrta (I'TI) mo
KpHBOH BOCCTaHOBJIEHUs 3aboiHoro paeieHus n0 IutacroBoro (KBJI) mpwu
IPOJOJDKAIOIIEMCS TIPUTOKE XHUJIKOCTU IIOCJE €€ OCTAaHOBKHU. YCJIOBHBIA pa3Mep
BO3MYIUEHHH 0OJacTH IUlacTa OT OCTAHOBKM CKBa)XXHHBI OIpEJENseTcs B
3aBHCUMOCTH OT Jorapu¢ma GyHKIUH BIUSHUSA MIPUTOKA KUAKOCTH B CKBAXKHHY Ha
pacmpocTpaHeHUe B IUlacTe (pOHTa  BO3MYIIEHHUSA, KOTOPBIH  HMMeeT
NOJIMHOMHUHANIBHYIO opMy 6-if creneHr. HerocTaTkoM JJTaHHOTO CIIoco6a SBIseTcs
TO, YTO B HEM He IToKa3zaHo kak omnpezensercs I'TI mo KB/I.

H3BecTeH cnocob onpenenenus rupolpoOBOIHOCTH ILTAcTa (2), BKIFOYAOLIHiA
OCTAHOBKY CKBa)XMHBI IIpH HIXKHEM IIOJOXKEHUU IUIYHXE€pa CTaHKa-KadajKH,
OTCJIE)XMBAaHHE CKOPOCTH BOCCTAaHOBJIECHHUS 3a00MHOrO HaBJIEHHS Yepe3 paBHEIE
UHTEPBAJIBl BPEMEHHM IPU HEYCTaHOBUBIIEMCS peXume QUIBTPalHA [OCIE
OCTaHOBKH CKBaXXHHBI, IOCTPOECHUE KPUBOM BOCCTaHOBJIEHHUs 3a00HHOT0 JaBIeHHU
[0 IUIaCTOBOI'O B IOIyJOrapupMUYECKUX KOOpAUHATaX, KOTOpas OIMHCHIBAETCS
cienxyrouei popMyIoii:

P3(t) = P, — (P — Po)exp(—(Int)™*1)
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rae Pk - naBieHne B KOHType NHTaHHsS IUIAcTa; C MOCIEAYIOIIMM pPacyeToM
THAPOTIPOBOJHOCTH I10 M3BECTHOI (opmyite (1).

Crioco6 mosBonseT ompenensts IT1 ¢ BEICOKOM TOYHOCTBIO, HO OCHOBHBIM
HEJIOCTaTKOM JTAHHOTO CII0C00a, SBILETCS TO, YTO i onpenenenus I 11 ckBaxuHa
OCTaHaBIIMBAETCs Ha olpeAeiieHHbIA Cpok (10-15 cyToK), 4TO ¢ 3KOHOMHUYECKOH U
TEXHHYECKOM TOYKHU 3PEHHUS HEeLEeIeCO00pasHo.

M3secten cmoco6 (3) ompenenenus I'TI, mpu KOTOPOM H3MEpPSIOT HM3MEHEHUE
3a00MHOrO JHaBJEHHs MOCNE OCTAHOBKH MM IIyCKA CKBAXMHBI, ONPENEIIIOT
3Ha4YeHue K03 puirenTa NpoHHIaeMocTH wiacta Ky B 3aBHCHMOCTH 0T 3a60i{HOTO
JaBJieHHs. BO BpeMsi pabGOThl CKBaXKMHBI, M3MEPSIOT MOIIHOCTh Iacta (k) u
BA3KOCTh HETH (47), CTPOAT KPUBYIO BOCCTAHOBIEHHs 3a60iHoro napnerus (KBJI)
B NOJyJOrapu@MHMUECKHX  KOODIAMHATAX M  pACCUMTHIBAIOT  3HAYEHHE

TUIPONPOBOAHOCTH HEDTSHOTO IUIacTa MO U3BECTHOM (hopmyJe

hK,

§=E

HenocraTtkom panHOTO crocoba sBisercs To; 4YTO B OOJIBIIMHCTBE CIy4asx,
0COOEHHO .1 MaNONeOUTHBIX CKBAKHH, HM3-332 OrPAaHHYEHHON BO3MOXHOCTH
MaTeMaTH4YeCKOro anmapaTa, HCIOJb30BaHHOIO B CIOCO0e Ui OIpejeNeHus
THAPOAMHAMUYECKHUX ((PUIBTPAMOHHBIX) XapaKTEPHCTHK ILIACTa-KOIEKTOpa HO
KB/I, nanHEBIA cIOCO6 MPUBOIMT K 3HAYUTENBHBIM OmMOKaM B onpeenesnd ITL
Y, KpoMe TOro, MCIONB30BaHHE JAHHOTO CIIOCO6a TAKKE BO3MOXKHO TOJNBKO HPH
OCTaHOBK€ pabOTHl CKBa)KMHEI.

Haubonee Onm3kuM K 3asBIsSeMOMy H300pETEHHIO SBISIETCS  CIIOCOG
OIpENEICHUS TMAPONPOBOAHOCTH IACTa (4) COCTOSALIMH B TOM, YTO ONPENEIIIIOT
3Ha4YeHHe Koo dpuLreHTa MpoHuIaeMocTH Iwiacta Ky B 3aBHCHMOCTH OT 3a60MHOTO
AaBJIeHHs BO BpeMs pabOTHl CKBa)XXHUHEI, H3MEPSIOT MOIIHOCTh IUIACTA U BA3KOCTh
HeTH. OCylIecTBIAIOT NPOGHBIH OT6Op HE(TIHON >KHUIKOCTH, [IOJ(BEPraroT ee
cemapany¥ OT COIYTCTBYIOUIMX BOABI M ra3a M HM3MEPSIOT WHTEHCHBHOCTH
TIaJIAI0IIETO ¥ MPOIIEIIEro Yepe3 CJION OTCENapypOBaHHOM HeQTH HHPPAKPACHOTO

H3JIYyUCHHA. Beruncnsior OIITUYCCKYIO IINTIOTHOCTH He(bTI/I, ONpEACIIAIOT



3KCMOHEHLIHANBHYIO 3aBHCHMOCTH KO3 (QUIMEHTa IIPOHUIIAEMOCTH OT OIITHYECKOH
mnotHocTH D, onpenensitor abcomorHyio mpoHuuaeMocts Ky M auHaMudecKyro
BA3KOCTh [y HEQTH, HaXOAAT XapaKTEPHU3YIOUIYIO ONTHYECKYIO ILIOTHOCTH Dy u

PacCYHUTBIBAOT 3HAYCHHUE T'MAPOIIPOBOJHOCTHA He(i)TSIHOI‘O mjiacra 1o (bopMyne

D\ —
hKy c - hK, exp (— D—x) grad P
Me a exp(bD)

f:

rae
¢ - TUAPONPOBOTHOCTS ILIACTa, cll;

h - MOIITHOCTS (TOJIIMHA) IJIACTA, M;

a b ¢ - KOIDQHIUEHTHl COOTBETCTBHS, KOTOpBIE  OMNpPENENAIOTCS
3KCIIEpUMEHTAIILHO;
Ko - 3Havyenue koodduIMEHTa NPOHHNAEMOCTH B HAYaNbHOH IEPHOL

3KCIUTyaTalllH, ONpesiesieMoe 10 KEPHY;
Dy - xapakrepusyromlas ONTHYECKas IUIOTHOCTh, OIpeAeinseMas MeTOHOM
KacaTeNIbHBIX K KPHBOM 3KCIIOHEeHIMaNbHON 3aBucuMOcCTH (Ky) ot D;
grad P - rpaqueHT NaBleHHsd, ONpENENseMBIl C YYeTOM ACNpeccHH ILIAacTa M
PacCTOSTHUSA OT KOHTYpa MUTaHMSI IO YCThS CKBAXKUHBI.
Hepocrarok nannoro cnoco6a coctout B Tom, uto B HeM & — I'TI ompenensercs ¢
HCIIOJIb30BaHKeEM grad P - napaMeTp, YHCIIEHHOE 3HAUEHHE KOTOPOTO OpeNeeTcs
TOJILKO KOCBEHHO ITO KPMBOM 3KCIIOHEHIIUATLHOM 3aBUCHMOCTH, YTO CO3IaeT
ONpeNIeNICHHBIE CIIOKHOCTH B ONPEEIIEHHH &,

3anaga u306peTeHus COCTOHT B criocobe onpenenenus I'TI B pexxume paGoTh
CKB&)XWHBI, YIIPOIIEHHU IPOLEAYPhI OIPENENEHHs 3aBUCHMOCTH THAPONPOBOAHOCTH
OT IEIIPECCUH Ha IUIacT B JOOBIBAIOLIEH CKBKHHE

CyIHOCTB 3asBNIIEMOTO H300PETEHHS COCTOUT B CITOCO0E OIpeieNICHUs

THAPONPOBOJHOCTA HE(TIHOIO IIIacTa, PY KOTOPOM OCYIIECTBIISIOT HPOGHBII
0TOOp HEQTAHOM KMIKOCTH, IIOABEPTaIOT €€ CENapaliy OT COITyTCTBYIOIIUX BOJBI
1 rasa i U3MEpSIOT MHTEHCUBHOCTD MaJarouiero Jo u npoieaniero J yepes ciioi
OTCenapupoBaHHON HeQTH MHPPAKPACHOTO H3ITyUeHHs. BBIUHCIAIOT ONTHIECKYO

IJIOTHOCTD HE(TH, CTPOST KPUBYIO SKCIIOHEHIUATIBHON 3aBUCHMOCTH
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K03 pHIHeHTa IPOHHUIIAEMOCTH OT OITHYECKOM mioTHoctH D, onpezensior
abCOMIOTHYIO IPOHALIAeMOCTb, Ky H NHMHAMHYECKYIO BS3KOCTD [y He(TH HaxomaT
XapaKTEPU3YIOLIyI0 ONTHYESCKYIO IIOTHOCTE Dy, JONONHUTENBHO H3MEPSIOT
JaBJIEHNE B YCThA3 00CaaHOM KOJIOHHHI J06BIBAIOIIEH U HATHETATENbHOMN

CKBa)XXHWHBI U paCCYHUTHIBAIOT THAPONPOBOAHOCTS IJIacTa I1I0 Q)OpMyJIaMI

c - hK, exp (—DB- ATP
§ = .
a exp(bD)
AP = P — B

B = pyg (H +%h) + B
P, = pxgHy + P/

rae
&- ruiponpoBoAHOCTS miacTa, M° /I1a-c;
h - MouHOCTH (TOMIMHA) MIacTa, M;
a, b, ¢ - KO3 GUIHEHT COOTBETCTBHS, KOTOPHIH OIpeaeNsIeTcs 3KCIIEpUMEHTAJIBHO;
Ko - s3HaueHme KOd>(QUUHEHTAa TNPOHHLAEMOCTH B HAYaIbHOH 105007 (i
SKCILTyaTalllH, OIpeieNIieMOoe 110 KEPHY, M>;
D« - xapakrtepusyiomas ONTHYeCKas ILUIOTHOCTb, OINpEAENseMas METOIOM
KacaTeJIbHOM K KPUBOH SKCIIOHEHI[HAIBHOMN 3aBUCHMOCTH (Kg) ot D;
AP - nepeman naBmeHus, onpedenseMbl, KaK pa3sHHIA MexXxAy 3a00iHBIMH
NaBJICHUAMH HarHeTaTeIbHOH U JoOBIBaroIel cKkBaxuHsl, [1a;
P, PBA— COOTBETCTBEHHO, 3a00ifHble NaBJIeHHEe HArHETATENIbHOM WM NOOBIBAOLIECH
CKBaXXHHHI, I1a;

By, PyA-)IaBJIeHI/Ie Ha YCThx oOcagHoif konouusl (OK) HarmeratenbHoi u

no6biBaroleil ckBaxxunsl, [1a;

P Py~ TUIOTHOCTD BOJIBI, U HEQTAHOM (IUIACTOBOM) XMIKOCTH, KI/M>;

h, H- BeICOTa nepdopaltmoHHO# 30HBI U BEICOTa OT YCTHS 0 ephOPaLEOHHOM 30HbI
OK HarHeraTeNbHOM CKBaXXHMHBI, M;

g- YCKOpeHHUe CBOOOIHOTO MajJieHus], KI/cex>;
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l- paccrosHHe MeXIy HarHeTaTeNbHOM M JOOHIBAIOLIEH CKBAXKKUHOI.

3asBnsieMoe M3006peTEeHNe OTIMYAeTCs OT POTOTHIIA TEM, YTO JOMOTHHTEIHHO
U3MEPSIOT JaBJICHHE B YCThSIX O0CagHOMN KOJIOHHBI [OOBIBAIOMICH U
HarHeTaTeJIbHON CKBa)XXUHEL. ABTOpaMH H300peTeHHs ObLIO YCTAHOBIEHO, YTO
I'palleHT JaBJICHUs MOXKET OBbITh ONpeelleH COOTHOLIEHUEM 3HAYCHHS
U3MEPEHHOro nepenaza aasienus (AP) Mexay IByMst TOUKaMU, PACIION0KEHHBIMU
B YCTh€ HaTHETATeIIbHOM U OOBIBAIOIIEH CKBAXHHBI K PACCTOSHHIO MEXIY
atumu ToukamMu (L): grad P=AP/L

Croco6 ocymecTBseTcs Clieayomum o6pazom.

OcymecTBasior mNpoGHBI 0T6OP HEDTAHOH >KHUAKOCTH B €MKOCTh H
NIOABEPratOT €€ Cemapalyy OT COMYTCTBYIOIIMX BOABI M rasa. Msmepsior
MHTEHCUBHOCTh TAJAIOLIEr0 HMH(PakpacHOro Hu3dy4eHus Jo ¥ H3MydeHHs J,
MPOLIEIIETO Y€Pe3 COCYJ] ¢ He(YTBIO, PACCUHTHIBAIOT ONTHYECKYIO IIIOTHOCTE (D)
CBETONOIOmaomen cpenpl (Heptr), no usBectHo Qopmyne D=lg(Jo/J) cTpost
KpHBYIO SKCIIOHEHIIUATBHOM 3aBUCHMOCTH (ur. 1) ko3 huLueHTa NPOHHLIAEMOCTH
B HavaJibHbIi MOMEHT BpeMmeHH Ko oT omrmueckoil miotHoctH D, mo KoTopoid
METOJIOM KacaTeNbHOM HaXONAT XapaKTePU3YIOILYI0 ONTHYECKYIO IUIOTHOCTEH Dy,
ONpENENAIOT abCOMOTHYIO MPOHMIAEMOCTh K¢ M IMHAMHYECKYIO BS3KOCTb iy

HedTu 10 popMynam
D
Ky = Ky exp (— D—x);

Hy = a exp(bD);

IO M3BECTHOU (POpMYIIe OIpeiesIeHHs THAPOIPOBOJHOCTH ILIACTA

M C YHeTOM IOJNyYeHHBIX 3Ha4YeHHil abcomoTHOM mnpoHuaemoctd Ky u

hKs,

bu’

JUHAMHYECKOM BS3KOCTH W, HeDTH U3MEPEHHBIX 3HAYECHMH 3a00MHOro NaBieHHs
HarHerarejpHO B B nobbiBafowmieit P)'  CKBaXHMH  pPacCUMTHIBAIOT

TUJPOTIPOBOAHOCTH ILIACTA 110 3asBJIEHHBIM (HOpMyIIaM.



JAns  peanuzamuy  yKa3saHHOTO — cmocoGa  MCMONB3YETCS  HECKOJBKO
MOJICPHU3UPOBAHHOE H3BECTHOE (4) YCTPOHCTBO, B KOTOPOM [OMOIHUTENBHO
YCTAHOBJICHBI NATYUKH JNABJICHHSA B YCThAX 00CagHOM KOJOHHBI A0OBIBAIOIIEH U
HarHeTaTeJlbHOW  CKBaXHWH. [IpuHUMNHaNBHAs  GIOK-cXeMa  3asABISEMOTroO
YCTPOHCTBa Npe/CcTaBleHa Ha dur. 2.

YCTpoiCTBO COMEPXKUT: MPOGOOTGOPHHUK - | pacIIoNOoKeHHbIN Ha BEIKMIHOMN JTHHHH
CKB&XHHBI, ¥ IMOCJICNOBATENIFHO CBA3aHHBIE C HUM cemaparop — 2 IJs OTJeIeHHs
HE(QTH OT COIyTCTBYIOILEH BOIBI M Ira3sa M eMKOCTb - 5 yis OTCeNapupoOBaHHOM
He(TH. ITo 06e CTOPOHBI EMKOCTH ¢ HE(THIO PACIIONOXEHBI HCTOYHMK U IIPUEMHHK
MH(PaKpaCHOTO U3Ty4eHHs - 3 1 4, COOTBETCTBEHHO; IPeoOpa30BaTeNH CHTHANIOB -
6 ¥ 6' MH(PaKPaCHOTO H3MIyd4eHHs, BBIXOABI KOTOPHIX COELMHEHBI C OJOKOM
YTIpaBleHHs W UHAUKAUHUU- 7. JlaTuuky naBjieHus - 14 u 18, ¢ COOTBETCTBYIOMIMH
npeobpazoparensiMu - 17 um 19, ycraHOBIEHHBIE B YCTBsIX JOOBIBAIOIIEH M
HAarHeTaTeNbHOH CKBaXXUH; JNATYMK YPOBHS JKHAKOCTH - 14 ¢ mpeobpasoBarenem -
15, ycTaHOBNEeHHBIH B 06CamHON KOJIOHHE NOObIBaIOLIEH CKBa)XHUHBI. BBIXOIbI
AaTIUKOB CoefMHeHb! ¢ BYH, rae 1o u3smepeHHBIM U BBIYHCIIEHHBIM MapamMeTpaM
ONpEAC/AI0T THAPONPOBOAHOCTh  IUIACTAa-KOJUIEKTOpPa M OTOOpaXkaloT Ha
UHIHMKATOpeE.

B ycTpoiicTBe HCIIONB3YIOTCA CTaHAAPTHBIE M U3BECTHbIE IPHGOPEL, THIIA:

HCTOYHUK HH(paKpacHOro usnyyenus - TSAL6100;

NpHEeMHUK UH}paKpacHoOro usnydenus - TSOP1738;

OJIOK ycHUNeHus curHaios - AD7787 ;

Mukponporeccop -ATMEGA unu PIC 16F877;

HHIuKaTop - AJI304;

e - rIockui neHTouHsIi kabens FRC 1-09-31;

OpacJer - MI1aCTHKOBBIIA.

Yacrora ucrounnka TSAL6100 - 1o 300 k[ 1.
Yacrora npuemnrka TSOP1738 - 38 kI'11 (Hecymas 4acToTa).

Ilprmep peanuzaiuu crocoba:

a=11,09; b=1,4208; D=1; K¢=1-10"2 mxm? ; D,=0,5; h=10 m;



ATP= 1,2 Ta; ¢=5,18

D\ AP
hK, C'hKoexp(“b‘;)T 518-10-10""2 exp(-2) - 1,2
$=0= @ exp(bD) = T 11,09 - exp(1,421 D)
5,18-0,135-10"12Mm3.1,2 107123 D* - cm
T T 1521-10%Ma-c >0 o T 86—
rae

D* = 10-">m? - Ilapew; cIl - cantumyas, [Ta-c - [Tackais - cexyHza.

Texnmdeckuii  3¢pdexT 3a1BIIEMOro  M300PETEHHS  COCTOMT

B

YCOBEPIICHCTBOBAHUH paHee 3asBJICHHOIO CIriocoba FHAPOAUHAMHYCCKOIO

MCCNIENIOBaHUS HE(TAHOrO MJacTa, NMPH KOTOPOM HCIIONB3YIOT BBISBICHHYIO

3aBUCHMOCTD KOO()pUILIMEHTA MPOHUI[AEMOCTH M BA3KOCTH HEMTH OT ONTHYECKOM

IUIOTHOCTH MO/l BO3ACHCTBHEM Ha HE(PTh HH(DPAKPACHOTO U3TyYEHHs, COCTOSLIHMIA B

YIPOIIEHHUH IIPOLEIYypPHI OIIPpENCIICHUA 3aBHCHMOCTHU T UIPOIIPOBOAHOCTH OT

ACTIPECCHHU Ha IUIACT B II06BIBaIOIHeﬁ ckBaxxuHe. Crioco6 mo3Bosser HU3MEPATH

TMIPONIPOBOAHOCTE HE(TAHOro miacTa 6e3 OCTAaHOBKM pabOTHI CKBAXHHEL

Pe3ynbTaThl NONy4eHHBIX pPacyeToB MOKA3BIBAIOT, YTO MNPEMUIAraeMBI CIOcos

PEaITbHO OTPAXXaeT NPOLIECCH QIIBTPALMU B HETS TIacTe.

Anunes T.A.

ABTOpE! : ¥y
% P3aes AG.T.

% Acanosa P.I11.
@744 Kyp6anos 3.I'.

/%' ﬂ{,I/ICKeHIICPOBa A.T.

I'enepanenbli qupexktop UHCTUTYTA

Cucrem Ynpasnenus HAHA, akageMux Ab6b6acoB AM
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©®OPMYVIJIA U30BPETEHM

Crioco6 onpesieneHus ruApoOnpOBOAHOCTH He(DTIHOTO ILIACTA, pu
KOTOPOM OCYLIECTBIISIOT MPOOHBIN 0TOOP HEPTAHOM KUAKOCTH, IOJBEPTraIOT €e
cemapanuy OT COMyTCTBYIOIIMX BOJBI M Ta3a U U3MEPSIOT HHTECHCHBHOCTE
najatomero Jo u nporueautero J yepes cioit oTcenapupoBaHHOM HedTH
MH(QPAaKPACHOTO U3JIyYEHHs], BEIYUCIISIOT ONTHYECKYO IUIOTHOCTD HEQTH, CTPOST
KpUBYIO 3KCIIOHEHIMAJIBHON 3aBUCUMOCTH KOG HIIMEHTa IPOHULIAEMOCTH OT
ONTHYECKOH IIIOTHOCTH D, ompezensior aGcomoTHyo IpoHUaeMocTh, Ky 1
AMHAMHUYECKYIO BAKOCTB [, HE(PTH HAXONAT XapaKTEPH3YIOLIYIO ONTUYECKYIO
IIOTHOCTH Dy oTIIMYaromiicss TeM, YTO AOIONHATENBHO H3MEPSIOT [aBICHHE B
YCTbsX 00CaaHOM KOJOHHBI HArHETATENbHON U NOGHIBAIOLIEH CKBAXUHBI U

PacCUMTBIBAIOT THAPONIPOBOAHOCTD ILTACTA 10 (POPMyJIaM:

D\ AP

f— c-hKoexp(—D—x T
B a exp(bD)
AP = P} — P}

= g (1 + 1) + 8y
P, = pygHy + B}
rae
&- ruaponpoBoAHOCTS muacTa, M /I1a-c;
h - MomHOCTS (TONMNMAA) MmTacTa, M;

a, b, ¢ - k0o PULEEHT COOTBETCTBHS, KOTOPHIH ONpeaeNsieTcs 9KCHEPUMEHTAIIBHO,
Ko - 3Havenme Kood(uUMEHTa NPOHMULAEMOCTH B HAYAIBHON nepuos

3KCILTyaTallu, ONpeeNsieMoe N0 KEPHY, M2;
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Dx = XapaKTECpHu3yrwllasgs OITHYECKass IUIOTHOCTE, onpeacisicMas MeEToa0M

KacaTeJIbHOH K KPHBOH dKCTIOHEHIManbHOM 3aBucuMoctH (Ky) ot D;

AP - mepenaj naBneHus, OIpeneNsAeMbli, KaK pa3sHHIA MeXAY 3aGOHHBIME

AaBJICHUSMH HarHeTaTeIbHOM U TOOBIBAIOIIEH CKBaXKUHEIL, [1a;

2 PBA- COOTBETCTBEHHO, 3a00HHbIE JaBlIeHHE HArHETaTeNbHOM U NOOBIBarOIIEH

CKBaXkuHbI, [1a;

By, Py'q-,HaBJIeHI/Ie Ha ycThsAX oOcagHoii komoHHsl (OK) HarmeTtarenbHOH M

noObIBaroIeii CKBaXHMHBI, I1a;
P Py~ TUIOTHOCTE BOJBI, U HEPTAHOM (IUIACTOBOM) XKHMIAKOCTH, KI/M>;

h, H- BricoTa nephopaliHoHHO# 30HBI U BBICOTA OT yCTh 0 NepHOPALHOHHOM 30HBI

OK HarHeTaTeIBHOM CKBa)XXMHBI, M,

g- YCKOpeHHe CBOOOIHOTO MafieHusl, KI/cek>;

l- paccrosHHMe Mex 1y HarHeTaTeNbHOM H JOOBIBAIOLIEH CKBAKHHOM.

ABTOpHI : ﬂ

P3aeB AG.T".
Acagnosa P.II1.

ZQ@% Kypbanos 3.I".
%f@ﬂcxeﬂﬂep%a AT.

I'enepanpusiii mupexrop MHctutyTa

Cucrem Yupasnenus HAHA, axanemui. Ab66acoB A.M
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CIIOCOB OIIPEAEJEHHSA T'MAPOIIPOBOAHOCTH HE®TAHOI'O
IUIACTA 1 YCTPOUCTBO JIJIS1 EI'O OCYINECTBJEHUS

Ky, 10" 2nxcm 2 4
1
0,9 7
0,8 7
0,7 1

0,6 1

0 T L 1 [ >

Pur.2

Anues T.A.

Pzaer AG.I.
Acanosa P.I11.
Kypb6anos 3.T".
Hckennepopa A.T.
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E21B, GOIN
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B. IOKYMEHTBI, CHUTAIOLIIUECS PEJIEBAHTHBIMH

Kateropus* Ccbliky Ha IOKYMEHTBI C yKasaHHEM, IJIE 3TO BO3MOXHO, PENEBAHTHBIX HacTel OtHocutca K nyHkty Ne
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D MOCJICAYIOMIHE JOKYMCHTb! YKa3aHbl B MPOJOKEHUM

* OcoBble KaTEropHH CCBHUIOYHBIX JIOKYMEHTOB!

(«A» - IOKYMEHT, ONIpeaensomuit oMMl ypOBEHE TEXHNKH

«D» - IOKyMEHT, NpHBEACHHbIA B eBpa3HUiicKoi 3asBKe

«E» - Gonee paHHHUit JOKYMEHT, HO OIyG/IMKOBAHHBIH Ha JATy NoAauM
eBpasuiicKoi 3adBKM UM NOCTIEC Hee

«O» - IOKYMEHT, OTHOCALIUIACA K YCTHOMY PACKPEITHIO, SKCIIOHHPO-
BAHHIO U T.A.

"P" - ROKYMEHT, ONyGIMKOBaHHEIN SO AATHI NIOJAYH €BpasHiicKOM
3afBKH, HO 110C/IE AaThl MCMPALIMBAEMOro NPHOpHTETa"

«T» - Gonee NO3AHMI JIOKYMEHT, OMyGAMKOBAHHBINA IOC/E JaThl IPHOPHUTETA U
NPUBEACHHBIH JUIA NOHUMAHUA H300pPETCHHS

«X» - IOKYMEHT, HMelolit HanGosiee 61M3K0e OTHOILEHHUE K MpPEAMETY MTOUCKA,
NI0pOYAIIMi HOBU3HY HIIH H300PETaTENBCKUM YPOBEHD, B3ATHIA B OTACHBHO-
CTH

«Y» - AOKYMEHT, WMetoLnii HauGoree 6IH3k0e OTHOLIEHHUE K NpeAMETY NMOUCKa,
nopoyatui n306peTaTensCKHii YPOBEHD B COUETAHNH C APYTHMM JOKYMEH-
TaMM TO# Ke Kareropuu

«&» - JOKYMEHT, ABNAIOMMIACS MATEHTOM-aHAIOrOM

«L» - JOKYMEHT, PUBEICHHBIN B APYTHX LEAX

Hlara nposeicHus maTeHTHOro moucka: 23/09/2022

VYro/HOMOYEHHOE THLO:
HauaneHuK OTAENa MEXaHUKH,
(U3NKN M DNEKTPOTEXHUKH
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.®. Kpbuios
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