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BBEIEHNE

B Hacrofumes Bpemd ONHOX H3 OCHOBHEX HOpodieM, CTOAMAX OS-—
peX HedrArodl mpoMHINEHHOCTRE®, ABJSETCHA NoBHmeHWe BPPEeHTABHOCTH

pa’3padoTKe NMeCTODOXNSHEA HOHBYTOHOBCKNX Hedrel, CraTmcTrucckei
aHaJN3 He@TeH3BISYSHUA OO0 MECTODORIEHEAM CTpaHH HOOKA3AJ, YTO
ko3dPmmuenT HedreoTHATN HA MECTODOXIBEEAX HEeHBROWTOHOBCcKux Hedrel
B CpexdeM B XBa ¥ GoJee pas3a MeEble, YeM B 3ajexaX ¢ HBEOTOHOBRC-
KEMA HeprAME X He npesrmaer 0,2 - 0,3. Taxkoe DOAOReHHe o0yCRaAB—
IMBASTCA IBYME OCHOBHHMW NOpAYMHaMm. C OfXHOM CTODPOEH, BHCOKAS
BA3KOCTE B HEJAYAE NJACTAYEHX CRONCTB PO3RO OCACEHEANT (RALTPO~
[ED B OJAcTe M NOoOHYY HeHbOTOHROBCKEX Hedreft. C apyro#t cyoponH,
peoXoTHIeCKEe cBofieTBa TaXwX HefTed CHETOMATHEUBCHE He olpelse-
JSOTCE ¥, COOTBETCTBSHHO, He JYHTHBADTCH B MNPOeKTax paspadoTEH
MBCTOpOXNeHKY ¥ B MBPONPHATHAX IO DETyJAPOBAHAK HX JKCIIyara-
e, Mexxy ToM, HaUMIMe FAHHHX O DPSOJOTHUYSCKEX cBolcTBaX RedTR
[I03BOILST HNOBHCHTE 3fPAKTMBHOCTE HedTeUSBIEUSHAR HE HNOXOOENX
MeCTOpOXNeHudX, Tax, HanprMmep, Hamuue y HedTH BASKO-HAACTHIHHX
cBO#cTB MOXAT OPEBOXATE K O00pA30BaHED 3acTOMHEX 30H B IINACTS,
9P0 PE3Ke CHERAET Koa(duimeHT HefroHSBRAeUYcHHUA. [IoaToMy yuOT
afEX ocodeHHocTef B mpoexTe PASPAGOTEH IO3BOIET $0Jiee 0GOCHO-~
BAHHO OPIraHK30BaTh TOXBOJOTHIACKWE MEDONDHATHA OO noowve HadTH
He MeCTOPORNeHuAX. Hanwame y Hedry BAIKO-FOPYTRX cepoliieTs B)/mdgerT,
B YACTHOCTH, HA BHOOD TEMICPATYPH 38KAYMBAGMOR BOIH M OCpaGOTRY
npu3ado#Ho¥ 30HH, BHOOD TEXHONOIMYECHKWX peXMMOB padoTH rasiadr-
EHX CXBAXPH C UeIbD CHAXeHNA. DAcX0NOB Taza M yoTaHoBOK IICH u JIH
Iad yIyINeRUA XaPDAKTEPHOTRK HX pacoTd. TakuM oGpasoM, ywer peo—
JOIMYECKIX CBOMCTB HNpM COCTABNGHHE ODOSKTOB PA3DACOTKH H TEXHO-
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TOTEYSCKEX CXeM JACT BO3MOXHOCTE HOBHCHTE sffexTmBHOCTE HedTo-
K3BNEUeHUR K3 s3ajkexedl HeHRDTOHOBRCKEX Hefrell., HeHENTOHOBCRES
cpoiicrea Hefrre# HeOoOXKORMMO YUMTHBATE B palueiex ke 3, 4, 6 Tex—
HOJMOTHYSCKOHA coXemd paspadorry Hefraworo (¥ raszoHs(TAHOTO) MECTO-
pPOXNeHES . (PeTnamMeHT COOTABIOHMA ODOBKTOB ¥ TOXHOJOTHUECHMX CXeM
paspadoTky HePTAHHX ¥ TA30HeDTAHNX MecTopoRIeHBE", Mocksa, I1986r,)
B NaHHOM DPYKOBOXCTBE OIACAHA NOCASHOBATA&JIBHAA METORAKA Ol
pelesieHEA DEeOJoTHYSCKUX MoneJdell ¥ IapaumeTpOB . HeHBENTOHORCKAX Hed-
Te}, BKAOYaNmAd OPOBEISKHES DeOMBTDUYECKEX SKCIEPHUMEHTOB HA peo-
Tacre, domée PV T, peor-oHmoMeTpe BallcceHOepra, MONeNAX HOPHACTOR
cpeny (xepHax) W THXPOAUHEMUYCCKUE HCCNONOBAHEH CKBARNH.
PacceMoTpeER Hagdodlee YONOTPECHATONBEHNE PEONOTHUYECKHAa MONSNIH,
METOIN HX IMCKPVMMAHAQUZAE ¥ ONPEUENRHEHd IIapaMeTpORB, I[pEBONOHH Me-—
TOOH ONpeNsNeEBsA BABKONNACTAYEHX ¥ BABHOYHPYITHX ¢BolitcTe Hedrei.
QCmed cxema OpPOBEeHEA peoMeTpUuecEWX Hcclefopanmii nedrelt BRI
7aeT clelymlye TpE sTana. Ha nepBoM 2TANe HA peoTecTe oopexedsT-
CA CTAIMOHADHAHR DeOIOTRUSCHAN MONeZRE HaQTH X oHpeRoIamTeR ee mapa-
MeTpH. I[pM 3TOM BHOOD Hauiyumeid Mome/ M HS HACOpPA BOSMORHHX Ope—
neadeTcd ¢ NOMOMEY MHCKPAMEHMpywmero Mereonxa Teltna. (OGpadorxol
IOXYYEeHHHY JAHHHX B ONelMANBHHX KoopIrHaTax Kpocca OUSHBBRAOSTCHA
HAJIYAe ¥ HeTH BASKOYOPYTUX cBoHCTA,
Jlalee NDEBONATCH HCCASHOBAHWA CBOHCTB Hedrell HR PSOT'ONAO-—
MeTpe BaliccsHOepra ¢ IeXEX ONSHKE HOPMAJNBHHEX HampAxeHuY OpR CIBH-
FOBOM TeYeHmI He@TH X OIpPEeNsNisHEA MORYJIA CIBATOBOX YNDyroOCTH.
AJNIFTEpRATUBHAA OlIeHKA HAJMAYHA ¥y HedTH HepaBHOBECHHX
CBOMCTR IIPOM3BONHMTCSA HA OCHOBAHAK Hccaemosakml B domde PV T no
clelyanbEofl MeTOoIKKe .

[lo pesynsTaTaM N2HHOTO Hadopa 3SKCHEPUMOHTORB OMDPSIENASTCHA



THNMYHHE xapaxkTep noseneHrs Hedrm (paBHOBECHHH MM HepaBHOBEC-—
HE{t) , ONeHUBANTCA BA3KOYUDYIHME CBOKCTBA M ONpEeNGNASTCA PeONO—~
T'HIECRAS MOJEb.

Ha clexywiteM sTalle NPOBOIKMTCH HMCOJeNOBaHAe (PHIBTPANMOHHHX
XapaKTEePECTHK HeHLNTOHOBCKOK HedTKk HA KepHAX ¥ HACHIHHX MOISNIAX
nopucTod cpemH. ONpeHesROTCA 3aKOH GUIBTpAIMY, BeJIMUMHa Hauallb—
HOTO TpamdeHTa NaBJIEHKH, HHISKC aHOMaARHQCTH.

Yicxona 3 pel3ynpTaroB IadopaTOPHHX JKCIEePHMBHTOB,HA TPeTEhEM
aTane, oopelelerde NapaMeTPOB HeHBHNTOHOBCKUX CHCTEM DDPOBONKMTCSH
110 XaHHWM TAAPOJTMHaAMUYECKUX MCCIQIOBARMR CRBAXMIl, KOMIOJISKC HC-—
CRCZOBaHME BK/MUALT CHSTHE ABYCTODOHHNX KDHBHX H3MOHEHHA IaBle-—
HRA B CKBaXmHe, IHATHOCTHPOBaHme HIBRTPAUMOHHONY MOHSNK H Olpemse-
JI6HHe HapaMeTpORB.

JAHH0S DPYKOBOICTBO ABIASTCA METONEYSCKAM OOeCHeYeHKaM
OPRJIOXSHES K PeIVIaMOHTY COCTABIGHHA NPOEKTOB H TEeXHOJMOTHUISCKEX
cXeM pa3paloTKd HedTAHNX ¥ Tal30oHePTAHHX MECTPOXRAEHKU [0 TOXTO-
TOBKE NAHEHX DPBOJOTAYSCKHMX CBOUCTB HEHBOWTOHOBCKEX Hedreif.

B cocraBJeHE¥ DYKOBONCTBA OPHHUMANYM YYACTHE KOJIJISKTUB
corpymirkos BHM mm.axan.A.ll.Kpuanosa, AsWwedrexmv m.M.Aznzdexo-
Ba, MHCTETYyTE MaTeMATAKN B MexaHuky AH A3,CCP nox pyxKoBOACTBOM
axanemuxa AH Azepl6.CCP Mupsamkansane A.X. B cocrtaBe: Averos U.M.,
Axartor H.H., Bynwmna K.I'., IHenporckasd H.H., Ey#xo II.B., Kozayen-
k0 B.A., Myxyx K.B., Mycradaen C.3., Ympmxwn U.0., XadudyH
3.A., llepcrHeB H.M., ArydoB U.H. o ranxe corpymnuxu IleuwopHUIM-

HehTy YOuMCKOTO HE@TSHOIO MHCTUTYTA.



1. PEOIOTVUECKNE MOIEMA IJH OIMCAHUSA IIOBREEHWA
HEHHOTCHOBCKIX HEPTEA

CymecTByeT (OJBIOE KOMMYeCTBO PQAOTHYSCKHX Moxelslt, yam—
THBAIMX HEHBWTOHOBCKHe cBoiicTea Helred. PasHoadpazruHe fopME oOT-
KJOHOHEA OT HEHLHTOHOBCKOI'Q IOBEISHUA, NpoABIdeMHe HefTAME, onpe-
NeNAVTCA MX XUMHYECKHEM COCTABOM, 8 TaKXAe YCHOBEAME TeXHONOTUYOC—
KOT'0 Ipolecca.

Ing pacdeTa TEXHONCOTHYECKHX HapaMeTpoB Nponecca HeolSXOREMO
3HATH OCHOBHHE PpeoQJIOTEYeCKEe IapameTpH He(ra. B ciyvas HEHBOTO-—
KOBCKHEX HediTteX BASKOCTE BA&BULHT OT CKODOOTH cIBMra. JId ommca-
HYf 34BRCHAMOCTHE BASKOCTE W HAADAXSHIN CHBEre OT CRODOCTH CHBHTS
BHOEpaDT NOMXONAIYY PEeOIOTUISOKYD MOXSNL.

a) HazGozee pacOpOCTPRHEHHOR PEONOTHISCKOR MONSABYD .NNA CHHE-
C8HUA TeYeHUR HOHBOTOHOBCKPX Herell spigeTcA Monexb liBsmoBa-—

BuxHTaMa
T = To"Y (1.1)

KpmBag TedeHBA (RiM peelOTWYeCKas XKDUBAH) OAA 3TEX XAI—
xocTel npelcTaBaAsT COOOA NpAMY® JHHAD Ha rpafwke gr' =g£f b") ’
NepeceKavmyr OCh HANPAREHUE CIBEIa HE PACCTOSHMY To OT e
Ha4a 4.,

FCG ~ Npeme/lbHOE HANDAREHHAS CHBEYa, NPEeBHUCHHS KOTOPOTO

’ po
NPYBOKAT K BO3HUKHOBEHHD BA3KOTO TEUSHUA: T - NAACTHYeCKaA
BEBKOCTH, YHCHAEHHO paBHasg TAHTeHCY yThAa HAKJICHA KDBBOH TeueHHuA.

OCLACHEeHREe NOBEJNeHKA OMHIaMOBCKKX CpeX HCXOIMT H3 NpsilIO-

IOKERUA O Hanmauuy ¥y HOXOAwedcHs XMAKOCTE OPOCTPSHCTBEHHOH CTpyX-—

TYPH, HXOCTATOYHO XeCTKOH, YTOOH CONPOTHBIATHCH JMNOOMY HallDAReBUWL,
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He OpPeBOCXONAmEMY IO BeJHMUKHe (o , Hampemep, OPOCTPAHCTBEHHAN

CYDYKTYPA IapaquHg Opd TeMiIepaType HuUuXe TeMIepaTyPHR IaCTHBAHNA.
To , TO CTPYKTYpPA OOJHOCTRW pa3py-—

Ha8TCd E CHCTaMa BeIeT celdsg xax o0HYKaA HBNTOHOBCKZH XUIKOCTh.
T
c , CTOYKTypa

MOXeT CHOB& BOCCTaHOBMTBCH (ABNeHne T¥KcTponey). Ha pme.T

Ecay HanpaAXeHNe NOpPeBHUaeT
Kornma ®e HanpAXeHUEe CHBATA CTAHOBHTCH MOHLIEe

IPHBENEHH THUNMIHHE DEOJIOIMYSCKHe KDEBHEe IJIA BHOOXKoHapafwHACTOH
Y3eupckok HedhrH,

¢) licepnoniaCTHIECREE XUNKOCTH He OCHADYXUBAKT OpeXela
TeKYyYeCTH, ¥ WX KpUBAH TOYEeHHA HOKA3HBAST, 4YTO OTHOURHHE HANIpA-
XeHUd CHBETA X CKODPOCTH CIBMIra y HMX NOCTEneHHO CHEXaeTes C
POCTOM CKOPOCTA CIBATa, LHono0HHEe 33BHCHMOCTH X&8DAKTePHH, HANDK-
MeD, KA Hefrelt T'epacmMOBCKOrO MecTopoxmeRma ToMmMcKok osnacTH
(prc.2, 3). a2 onucaHzd dwArocTel Takoro THOA SMIMpAYCCKAA
JYHKIMOHANEHAA BABUCHMOCTE B BUAE CTENeRHOIO SaxKoHA COHia Ipexio—

KeHa OCTBAJERIOM M yCOBSDISHCTBORAHA PelHepom:

T=ky" (1.2)

rre K H Y\ SBIAKTCH NOCTOSHEHME I NAHHOA XAKKoCTH: K -
MOpa KOHCHCTEHIMM XUNKOCTH (9em BHNE BA3KOCTH XHUAKOCTE, TOM
Gonsle K ), V' - XapaxTepmayeT CTEHeHh HOHBWTOHOBCKOTO NO-
penauns Marepuanma ( Y\ < I), 7 uyem OoJblle Y oTaEdYaeTCd OT
gIUHNIH, TEM OTYGTIEEEE IpOABIANTCA e€r'e HSHROTOHOBCKHE CRBO{CTBA.

Kaxyuaaca BABKOCThA 7"# IJIf CTENEeHHOI'D 38aKOH&8 MOXHO
BHPasATE yepes Vi, T.K. VZW-—" £z y Te€.

= o ?
D= KF (I.3)
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¥ HOCKOJBKY IJIA INCeBHONMAACTEIIHX MaTepHalloB W« I, 7o RAXy-
madacd BA3KOCTE YOHBAET ¢ BO3pACTAHMEM CRODOCTH CIBHATIA,

B} BASKOyOpyTHe XMOKOCTYE OTHOCATCA K CHCTEMaM, IDOSBILAD-
MM KaK yHpyTroe BOCCTAHOBNEGHHE QODMH, Tak A BABKOS TedeHHe.

B caMOM OpPOCTOM Cliydae MOXHO NPennoJoXATEH, 9ITO BA3KAg
COCTABIARIANR XAPAKTepPHIyercd 3aKoHOM HBWLTOHA ? = (r/’lc , & YOpy-—
rag NONIHHAETCH 3AKO0EY I'yR&, ToTIa OPR NPEJIOXEHHOM HANDAXOHEH
MATOPHAA DOJYIRT IACUOJNHATeJIRHYY INelopRamen CIBRIA (Z/@ (Tne

G - NOXYAE CABATONOR yupyrocTh). CReXCRATERbNO modamouHas
CROPDCTE CIBETH NPOMOPMUOHAZERAA CRODOCTM WBNMEHEREA RANDARCHUH

a1 0T MOMGHTH BPONRBHN H NOJEAR CROPOCTE CHBHIA IJIATNHMSTCA:

S
. L e
Y e (T.4)
X
0 4 > _n 71
L ﬂi(t = ’Lc’l (I-S)
I'ne ﬁ = %E s TOXEe O03HATALT HPWBBORHYIB OO BpeMeBy,

YpaBEeuwe (I.4) Brepmie OH#O NpexIomeno MakepeaneM. Fugp-
ROCTH, KOTODHe OIIECHBANTCH DTHM ypaBHeHHeM, OOHYHO HaSHPARDTCH
MAKCBOJN/JIOBCKAME. [lapaMeTp i BMeeT DR3MepHOCTH BpEMeHH, X
w3 ypasrerua (I1.%) BEAHO, YF0 OH #BIASTES DOCTOAHHOR BpemeHH
3KCOOHSHIRANBHOI'C OCAA0NeHEA HAUpAREHWd OpM yewnsmexrolt xedop—
marmEn. JoaToMy DapameTp Jli [OJNYTHI HASBAHNE BPEMEHM pelak-
CAITYH.

r) IloMEMO BHIENEDEURCISHHHX IMPOKC HESBECTHHX PeOIOrHIeC—

KFX ypapHeHnlii CYmWeCTBYRT IXDPYTHe (OHOMESHOJOIMYESCKNE 3aBHCHMOCTH,
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OOAXONAuMe IVA ONACAHUA TedeHNd HOHLONTOHOBCKHX CpeX.
B vacTHocTH KuA HedTell CymecTByeT XOCTATOYHO NpoCTad MO~

Iens, NpeliioReHHad K3CCOHOM:

7 *
A ~ ku*ki} ) (I1.6)

BemramHa Ko BHDEXAET NAACTHYECKYR COCTABIARIYD TeYEHHA.
apaverp K; cegzau ¢ Basxol cocrasadomelt, T.e. yrioso#f Ko-
of@UIMeRT HaxjAoBe OpAMOH Ha TIpafuke ¢ - = 7[ { 3 f@) , DHC.4.

Ypavuenue Koccona z [iBeroBa-BuHrama, CHno oGodmewno llyiis—

MaHoM 3.]I. X ODUHAJNO BHUX

T[T (3] (1.7)

I, ITPUBOPH JUIA VSMEPRIIA PEOJIOTVYECKID. HAPAMETPOR
HEOTY (BUCKOSVMETPU)

3BECTHO OBR OCHOBHHX METON8 HONYIeHHUS pPeOoJOTHIeCKUdX Xa—
PAKTEDUCTEK HEEBOTOHOBCKHX REIKacTel:

I. HemocpercTBEHHOE YCTRHOBASKHES CBA3Y HAIDAXSHWA CHEBHEIA
CO CRODOCTHE CUBEYA OYTeM CO3XK8HZEA B 00paslue oxBopomHo# caBuro-—
poft medopvalwd B COENMANBHO CKOHCTRYMPOBAHHOM HOpUOODEe U H3Mepe—
HES COOTBETCYBYVUSIC HAUDSKEHUA CHBETa OPE {MKewpoBaHHo# CKO-
POCTH, BUCKOZUMETDH, KCHOJME3YYMEE 3TOT HPYHUEE, NPEECTABAADT
cobolt poramgoXHHe yoeTpodcTBE B BHEAS COOCHHX IM/MHIDOB ZJM KOHy-
ca U NIACTHUHH.

<. YCTQHOBNORNE 3aBUCHMOCTH MeXIY HANDAXSHEEM X CKOROCTED

CABAT'a XKOCBEHHHM CHOCOGOM - N0 HM3MEDeHEAM Iepenans IABJeHER H



r(j%:

160

Puc.4. Peolormvecras KpyBad, o0padoTaHHAST
B IapaMmeTrpax Mozey KaccoHa

{2
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pacxony XULKOCTY B NPAMOJFMHeHMHOM KaHake MIM B BHACKO3EMETPAX C
KanrJAApHOR Tpydko#. B raxux nprGopax CKOPOCTE: COBETra He OOCTOAH-
Ho, IIONCPeK KAHAJA, & U3MeHACTCH QT HYJd H& OCH TpPYOH OO0 MaKCH-—
Myma Ha CTEHKs.

&) PoTralmoHHHE BHCKOBHUMETDH

Heenenyemnii o0pasel] NOMENANT B SA30D MeXIYy IByMA BepPTA-
KaJlpHO DACHOJOXSHHEHMY COOCHHME LMIMEOPAMA, ONNH M3 HAX LPABOIMT-
Ccd BO BpameBHe ¢ a3MeHseMolt yraxomBolt CROpDOCTEW, B TO BPEMA KAK.
IpyTo#t IM)MHID MCHHTHBaET 3aKpy4YuBaplee ycumme, BelWdmAa KOTOPOTO
K3MEepAETCA B Opouecce ONOHTA. Mi3MepeHHe KNYTAHNEI'0 MOMEHTA B 3aBU-
CUMOCTE OT 9HMCXa OCOpOTOB Bpamabmero mAJAHIPA MOXHO WHTEDIPeTH-—
pOBaTE KaK CBABL MeXIy HaNpARCHAEM CHBHAI'Z H CKODOCTHD.cHBATA. MS—
MeHeHKe CHOPOCTH COIBMFA B XAaXNok ToYKe HCHHTYEMOT'O OOpARHA SaB¥-
CAT OT NYPHHEY KONBIEBOTC 3330pa MEXIY OCOEMH IMIFHApamd, Ecim
meJr XOCTaTOYHO MANs, TO H3MeHeHFe CHOPOCTH CHBHIE IIoHEpeK 3830~
pa OyZeT HE3HAUNMTEALSHO, T.e. DPAammaljbHOe RBMeHEeHWe YKa3aHHOA Benms-—
YHHH OpeHedpeXuMo Maio. WaMepHATEeNLHY® KaMepy Npadopa HOMemAKT B
TepMOCTATADYDIYER OaHK.

CymecTBYOT POTAUMOHHHS BACKOSHMETPH C BpallalIMes- BHYyT-
peHHYM IMARHADOM, Halpmmep, Buoyexaswufl B TAP "Psoreer", wm c
SpamamAMCs BHEWHAM IRJAUERPOM WA¥ ROHyCOM ¥ OJACTEHOR, Xay "Po-
ropEcKO" (OPI') mm Bucxosumerp Peppanrw-filapred ® PECTOHHOMBTD
Baltcecergepra (Axrmng).

Hpu ACHOJNB30BSHAM DOFAUMORRHY BACROSHMETDOB € RDAHADUBMes
BHEIHPAM FI¥ BHYTDBREAM HUMMHIDOM HSMEDEM®A NPOBONATCH IIpDE 34~
IauHo! CROPOCTH CHBHYS, M BQMSP HARPAXOMN® APOHSBORATER B MO—
MOHT OOJHOCTHN CTACUIMSKPOBAEHETO TEYCHYR U= Const (puc.5).
(e srofft Hemr ®mejareseHA HeOpDeDHBHAS 3aNMCh 3HaYoHMME T o
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HOMOMBY CAMOIMCTR) .

IUId nocTpoSHMA Tpafwka PeoNOTEYSCKOf KpmBoR wiaM rpmpol
TeyeHUA C M3MOPHTENRHOTO GJOKA B MOMEHT YOTEHORISHRA CTACHABHOIC
TeYCHEA CUBTHBARTCA Nokazaups ( ¢ ), HPONODIMOHAJIEHHE T .
9Ta BOIMIMHE YMHORASTCH Ha Kooffmmmenr ( £ ), xoropuft ABiA-
ercAd KOHCTAaHTOR Opuoopa, YYATHBADMER TeoMeTDEBK npmdopa ¥ Xapak—
TePHCTHKY IRHaMOMeTpa. BABKOCTEL BHUMCIAETCA NIA Xaxmol CHODOCTH
OyTeM YMHORSHZA GHAUEHMS 'L  Ha Kos@pauMeHT, yIErHpawmil
CKOPOCTH CHBEIA ®M KOHKCTAHTY Iprdopa. llonydeHHHEe 3aBHCHMOCTH AB—
JSTOTCA OCHOBHHMHM DPEONOTHURCKAMHM X2PAKTEPUCTEKAMY.

G) PeoronmomeTp BailcceHGepra ¢ padodEM OPTaHOM KOHyC—
niacraHa {puc.6) COCTOHT M3 NXocko# HIACTHHH X TYHOYIOJBHOI'O
BpamanIeroci KOHYC&. BepouHa KOHYyea CHIerKa KacaeTcsa NOBEPXHOeTH
INACTHHH, HAAIKOCTR 3all0/HAST Y3KYW Helb MeXKy HEMN, Eead yrol
OYeHE MaJ, Hampemep, Mersme 0,5 MM, TO H¥GOHNTyeMHU MaTepEaI BO
BcaM o0beMe JyxeT HOIBEpraThCad OXHOOCHOMY CIOBULY, & KOHIOBHE
30PexTH OyIYyT HEe3HAUWTENbHH., TOoTHa AHAMM3 ONHTHHX NAHHEX XINAA
HEHPNTOHOBCKUYX AKUNKOCTRH YNIPOWASTCH, NOCKONEKY KAXYUMAACH BAS3-—

KOCTh IOAYYaeTCHs KAK QyHKmMA CKOPOCTHM CoIBHra. IIpE aToM

7 éi’t—‘%ﬁg (2.1)

a
_ :55%
rne W\ - xpyTAmE# MOMEHT Ha TODCHOHE;

R~ pajuyc KoHyca;
GO — yTJIOBAA CROPOCTE;
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16



1%

¥ - yroz KOHyCHOCTH.

IToMAMO HSMOpPEeHRS mApaMeTPOB HANPAXEHHRA CHBHETA X CKOPOCTH
COBHIra, peoroHmomeTp Baltlccendepra cayzmer IId A3MepDeHES YOPYTHX
XapaKTepUCTAR, TAXEX KAK HOPM&JIbHNE HANpPIXSRRA, HaNpaBJeHHHE
NepnesIuKyAApHO HANDABJEGHAD TeYeHHd, MOXYJAA CHBRIOBOR yOpyrocTH
I. BpeMeHHE peJaxcaimk. I HeKOTODPHX TAxelAHX Hedrel ¢ GoarmaM Co-
IepranneM acPaJeTeHOB M CMOJ B PEOJIOTEYECKOe YpaBHEHHEe BXOMHT
BpeMA, T.e, CBA3L MeXRIY TEH30pOM HampaxeHuit ¥ ckopocTelt medopma-
I He onpemeladercsa WX MTHOBEHHHMM TEeKyUMMHM 3HRYEHUAME, & 3aBU-
CAT OT BCe} HpenHCTODHAM Npoliecca TeyeHHd.

[Ipa sKcnepEMeHTax C TakamMi HedTAMA HAGIOXASTCH K MOXST
OHTH X3MEDEeHO 3ana3IHBaHIe K3MSHEHAA KAaCATeNbHOTO HaNpARXeHMA 0O
OTHOWEEHKY K HM3MeHeHKK CXOPOCTH CEKBMTa. IpHYeM, dgalle BCEI'C BPeMHA
3aNa3fHBaHKA JBOJIMUKEBRETCH C YMGHBUICEBEM CHOPOCTH CIBHATA.

IIpy BHE3aOHON OCTAHOBKE IOPK YCTAHOBEBUEMCA Te4YeHud C [IO-
MOWBKW PEOTOHEOMETpa MOXHO HEOOCPSHRCTBCHHO H3MEDHTE BpeMsa peJlax-
cauyn. Ha puc.7 noxasand KpHBHE peJAKCAIH ReTHCalickol HefTE ANA
pa3HHX cKopocTelt xsdopMzpoBaHuA,

B) BucKO3MMETpH TpPySdaTHE

OnpenmeeRlie XapakTepRCcTUK HEeHHLOTOHOBCKOU HedTM B KAOUAIAD-
HHX (Tpyd4uaTHX) BRCKO3AMeTpax TpedyeT ONHOBPEeMEHHOTO H3MepEeHHE
OJBENMHOR CHOPOCTH ® B CEUeHMM TPYCKY ¥ COOTBETCTBYDHEIrO Ilepe-
nara nasieHus L[O InHe TpyOH ,hav’. OTV K3IMEP2HHA MHOIOKPATHO
[IOBTOPANTCA BO BCEM IKANA30He 3HadeHmH Q u &V [IpudopH Ta-
KOO TdHA COCTOST K3 GMKOCTE C XANKOCTED, yCTDOHCTBa EIA HNPHIORE-
HAA JABJICHREA, TPYCKR K pacxomoMepa.
Opr naMpAapHOM pexEMe TEYeH{d CIpaABelMBA 33BUCHMOCTE NJIA pacXola
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Prc.7. KprBue penaxcampm Xermdalcrofi Hedrm mum pasHHX
CKOpocTe cHaBETAa
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R C o
Q = agri‘bcﬂ'tf(z,)d‘[, :f]}'-t,?d\i_ji y2 %gdt (2.3)

[leproe cnaraemoe B npasof vacTE olpamaeTcs B HYJAL B CHIY
yentopadt "npuminaxmAa™ Ra orexrke U (R)= 0,
W3 yciorss )mEeffHOro pacnpelnesleHEA KACATEJBEHX HAIpAXe-—

HU 00 pammycy T
ij-’ . d e = 28 A

= AP ? B AP (2.4)
0do3HaYMB ONpefeJIAeMyD SABECHMOCTE KaX -j—g— = - P (‘C), sa-
BUCHMMOCTE (2.4) Moxmer ’Zgu'm OpencTasieiia Kax
4@ - U [ e
TR® T Ji T{UCHT = $(l.) (2.5)

(r i
JzdbepeHOAPYA 9TC PABEHCTBO IO QPTYMEHTY Lo, ( [ w - Ha-
IpAXeHNe TPeHUA Ha CTeHKe; HOJTyIaeM
. %L (w)

[lo nocaemHeMy BHPaXeHAV MOXHO HNOJAYIHTE HCKOMYD KDHBYD
Cr
(w  Ha-

(2.6)

TeYeHKA ’] = 1{’(T) . Hanpamerme TpPEHRMA HA CTEHKe TpPYyOH

XomuTca no gopMyne
20 RLT, = HIR AP

rre &P -~ Oepelar FABNGEUA NO IAEHS L.

ClnenoBaTeNlBHO,

o~ _ RpPb
LW =Ll



il

llsMepai B PKCHODUMERT® ROMWIEHH Lw X ¢(t~)= %% , no (2.6)

OLpemendeTCcs HCXOXHAs 38BACHMOCTE P(‘fw) .

. [IPYMEPH PEQIOTMYECKMX W3MEPEHMIE HROTENR HEXOTOPHX
MECTOPORIEHIA

Ha npumepax HedTell HOCKOALKEX MECTODOXIAGHUE NOKA3HBAGTCSH
KAK MOXHO HHTepODEeTHPOBATH JNAHEHE, NOMyYeHHHe C IIOMOWBK POTAUMOH-
HOTO ¥ TPYOYATOr'0 BHCKO3IWMETPOB.

Ha prc.l ODpmBelleHH XxapakTepHHE 3aBUCHMOCTY T-‘{ ('ﬂ A
Y3eHBCKON BHCoXonapapauncTod HePTy Np¥ pa3HHX TeMneparypax, HOoiy-
4eHHHNE C OOMOUBD BHCKO3EMeTpa "Peortect".

ABnaack  HebTOEOBCkEMM mpr T = 50°C, ark Redry mpuoGpe-
TADT CBOMCTBa BASKO-INACTAYHOCTH OPH TeMuepaType OnxMskoft K Teume-—
paType XpEcTasimsammy napafena 37°C (Ha ocm T nospnsercs OTpe-
30K, XapaxTe PR3yl 2; ). lIpy nansHelmeM ODOHEXEHYA TeMOEPATYPH
ATy cBoficTBa yCHAEBEOTCH. Yxe mpx 20°C, NOMEMO OYeHE BHCOKMX 3HA-

(\-’
gonmit (o , HaGIMNAGTCA HeCBOACTBEHHOS XIS HNeAJABHHX BASKONIACT-
KOB pe3Koe mameHne 3sHadeHui

T B 00/ACTHE MalHX CKO -
pocTeld cuBH

ra, A TONBKO 34T6M KPHBafg TEYSHMA Opuolperaer OCHIHYD IS STAX
gunxocreit fopMy. B 5TOM mHTepBane CKOPOOTER CHBHTA QIWCHBATE
regenne Taxkoit HePTE TOABKO Mozesnrp lIBesmopa-EMHTaM8 HeARSH.

IIo 3TEM XKpHBHM OODPBREAMUTCA OrHOBNHO PeOJOTAYeCREe Oapa-
METDH.: Q;> — BENOCPENCTBOHHO HS I'PaPEKOB [O. OTPOSKY, OTCEOKASMOMY
Ha OoCH KOOpIEHAT; 2¢PeKTABHAA BASKOCTEL IJA KAXKNO#! CKODOCTH CHBATA
-~ HBMNOCPEACTBEeHHO A3 I'pafMka KaK TAHPeHc yraa, o0pasSoBA&HHOTO OT-

“C

pes3KoM npAMolt, Opoxoxsmel depe3 TOUKY (’j=0.'t © ) U TOYKy Ha

rpagaxe ( T"f (’p ), COOTBETCTBYWIY® ompefesieHHo# ¢KOPOCTH
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T
CIBHIa, C OCBW adCcuice '194:‘.';' , WU 0O TAO/MYHHM IAHUHM QAKCE-
DYeMHX 3HA4YeHEY ¥ CHROpPOCTH CHBHATA.

B cBa3y ¢ Hemocrarowmiol pacopoCcTPaHEeHHOCTHY. OpHOOPOB TENA
PeOroHROMETPa M HOOOXOMMMOCTED 3KCAPECC-ONeHOK BASKO-YUPYIHEX
csoiicTB HedTelt, MOXHO, UCHONB3YA METOREKY.Kpocca, NO/YIHTH X HO
JaHHHM A3MepeHE#t, BHOOJHEHHWX HA OCHYHOM POTAIMOHHOM BHCKO3H-
MeTpe, HanpmEmep, "“PeorscTt".

llo 3aBucmMoctd Z = 1? ('j ) u 'Z,,;P-'.: f(ﬁ’) BHACHAETCA CBASH

MOREY KAacaTellbHHM HanpaxeHumeM ¥ 3¢dexTWBHOU BASKOCTHD B BHNS

COOTHOWEHHUH :
r—l
= = I :é?"’r (3.1)
Tie  le e
IIe T34~ oPPexTuBHOE KACATONBHOS HANDAREHUE;

G ~ Momys s yopyrocTu ucclemyerModl RXuIKOCTH;

N, — 3HQUeHAS BASBKOCTH, 32aMEpPEHHCE B MOMEHT BpEMeHN
w1y ucTeHHad BAs3kocThk (mo Kpocey);

15— sdberTnBHAR BA3KOCTE.
{ bd
ilo rpadaKy, ODOCTPOSHHOMY B HOBHX KOODIMHATAX (;f' -T )

MOXHO CIeJIaTh BHBOX O DEOJIOTHISCKHX CBOXCTBAX Hccnenyemgﬁ ZAN-
XOCTZ: yYaCTKM IapajuielbHHe ocy adcmmec ( Tt ), COOTBBTCTBYDT
BA3KOMY TEYeEMO0; OCTalbHHE YUYaCTKE COOTBETCTBYRT HPOABJICHUD JH-—
HeWHHX BB HeJIHHeUHHX BS3KO-YIUDPYTHX CBOKCTE.

Ina KaROOTo K3 DTEX YYACTHOB MOXET OHTH BHIMCNESH MOIYJIb
CIBUTOBOHl yHOPYT'OCTH.

Ha npumepe Hepru BoseficKoro MeCTOPOXEeHHA, KPEBHE TOUCHHA
koropofll, noJyueHRHe Ea RRCrosmMerpe "Peorect” OpHBeAeRH HA PHC.8

OTPOLEMOHCTDHPYeM HNpHMeHSHHe MeTOOAKE Kpocca. A UCKINISHMA



Pac.8. Kpwsie TeyeHRA §e¢mn Bose#icKOTro MeCTOPOXINOHRA
JerasgpoBarHan

I -4 - rteMnepatypa COOTBETCTBEHHO

0, 5,

I0, ISOC

Robe



R3S

BIVSRAS OAACTHYECKHEX CBOUCTB He BA3SKO-YIPYTHE XapaKTePACTHKE
Opy o6padoTKe KPEBHX Ted9eHBA UCHOJb30BAJACE BOMYZHE 3¢peKTHB-
HOTO KacaTeJNbHOTO HAIPDAXSHEA, DPABHAA pPA3HOCTH KacaTeJbHOTO Ha-

IpSXeHAA ¥ NPEXeJBHOTO HalpaXeHud CHBHTA.
G
T =T -

IIo noxy9erHYM HAHHHM NOCTPOSHH PEOrpPaAMMH B KOODIHHATAX
A
(A"! 4{1;* . Ha puc.9 mpuBemesH peorpaMvH XinA Hedrell Bozehc-
KOI'0 MECTODOXUEHuR IOpH Temmeparypax 0, 5, I0 m I5°C (merasmpo-
n~l
L

BaHHHe ). Ing JmneltHHX BASKOYNPYTHX XUEKOCTON 38BUCUMOCTE OT

i 'Z?;gp OOJIXHa OHTH JBHeliHo#i. Kak BHIFIO H3 DEKC.Y, HONYIGHHHS
peorpavMMH He uMeboT AuEelHoit 3aBACEMOCTH, OIHRKO, A MCCARUOBAH-
HHX Hedrel JeTrKo BHESJHTS Xpa JHelHuX ydIacTa npm Manrux ¥ G0lb—
mx € .

PesayirTaTH odpadoriy peoTpaMM, LOOXYYEHHHX IS Neras3ypo-
BaHHHX Hefrel Bo3eUcKoro MeCTOPOXNEHUA NPE PA3MYHHX TemOepary-
pax npmBelleHH B Tadia. 3.1,
Tadmua 3.1.

Mecro SHEHBHJHHKPOCCOBGKDﬁ BA 3~ SHAYeHAA MOKXYJIA YODPYI'OCTH,
pOX- ROCTH, Ha'c [pH,T mnepamy— 0a npu, TGHHBP&T?PHX
JeHpe

II---I-- 15
BO-

selt- 0,250 0,208 0,126 0,087 0,603 0,46 0,526 0,316
CKO€

llpaMep onpeleleHBA PEOJOIHIYSCKEX [MapaMeTpPOoR C HOMOMBD
BECKO3UMerTpa "PeorecT-2" npurenes mnd HyHAOPCROR Bedrm, Peosorm-

YaCKAe XCCJeNoBAHMA HA BHckoSuMeTpe "PeoTeer~2" B IWANABOGRO OKO-

~T

pocTeit cmrTa oT 3 Mo 437 ¢~ B ERTeppale TeMmueparyp or 2°C XO



Puc. 9. Peorpamma nedru Boaeicxoro mecropoxmneHus
(nerazvpopaxHasn)

I - 4 - TeMnepaTypa COOTBETCTBEHHO
G, 5, 10, I58°%C
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20°C, mokasam, uro Aymaopckad HedTs mpemcraBifer codoll HeHBLTO-
HOBCKY® RUIKOCTH C CRJIBHOX 3aBHCHMQCTEN BASKOCTE OT CROPDOCTH

CIOBEra BO BCe&M INana30oHe KCCJ/IeNOBAHHHX TeMINepaTrTyp M HaJIHIHAGM

OpeNeJBbHOTO HANpgXeEHA CIBHATA To , puc. I0, IIL.
[Io BADYy PEOJOTAYECKEX 3aBMCHMOCTeit NI ommcaHmda Te4YeHWA

210l HeTH IOMXOAMT BA3KO-OJNACTHIHAS MONEb.
C DOHUREHUEM TeMnepaTypH yCMIUBaAeTCs 33BUCHMOCTE BABKOCTH

OT TEMOEePATYyPH ¥ DA3HMNA MEeROy MAKCHMMAABHHM (Op¥ HE3KAX CKOPOCTAX
CIBHIa) K MUHMMMaIbBHHM (MpH NOJHOCTER paspymerHo#t cTpykType), SHa-

YeHUAME BA3KOCTH, pHC.IO.
IIo xpuBOE TedYeHMA HemOCPEHCTBEHHO MS Tpafnra onpenelaeMm

('V
3HaAYEeHNEe OPeNe/LHOTO HampAXeH¥dS cIBUra Lo XaKk OTP83OK, OTCe-

kasMult npomosReRmeM KpHBo# Tedexms Ha ocm oprmHEaT (Tadmame 3.2).

Tadmma 3.2,

. - *‘ ‘ -
¢ | 20 |4 | & | I0° ; 15°7 20° |

! ! ! . !

28,0. 22,0 20,0 10,6 16,0 11,0

et St A e R b et o e S - S el e et et e el el S S A A TS A e e e e G e o

r\.r
Hanpumep, mpm 20°C ¢o = II,0 Ha. BASKOC®H, SaBECAWYD OT

CKOPOCTH CIBUT4, MORHO ONpeXNejMTh HEQOCPEeHICTBEHHO H3 I'pafwka
puc.ll A KaxOoA CKOPOCTH cHBAra. MUEMMAJILHOE K MAKCHMAJILHOS

3KadYCeHNA BA3KOCTH NPHBENEHH B TalJIBOe 3.3.
Tadmmma 3.3.

-1 5 /Y T 0 T/ YT
™c ; 2° i 4% 5 6% I o 189§ 20°

—,zﬂ—'—'———'————-——'-_———“-_
Max. 19,750 16,230 9,500 8,050 6,560 4,850

[ia*c

&%‘MHH. 4,600 3,000 2,300 1,800 1,400 0,900
*C



‘ 100 200 300 400 500

Prc.I0. 3aBKCRMMOCTE . BA3KOCTH SYHJIOPCKOA HOPTH
OT CKOPOCTHE CIBMIra IVI TBMIepaTyp:

I-2°C; 2-49C: 3-60C: 4-15°C; 5-20°C
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Piuc.II. 3aBUCUMOCTEL HANDAKEHYA CEBUTA OT CKOPOCTHA
crBArd AyHNODCKO HedTd IV TeMnepaTyp:

1-2°C; 2-4%c; 3-15°C; 4-20°C
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Ec/ OpemcTaBMADT MHTEPEE PeRAMH TevYeHus B 007aCTU MAJHX
ckopocTell cuBmTa, MOXHO OOPATHTHECA K cremeHHoX momeim (I.2), K
OOCTPOUB TIpapaK T = ?fi) B 9TOM Iuanasove (Hanpumep, Iiad HyH-
nopcxolt uedTn npu 20°C ot 3 1 no IOO c"I) B JnorapadmeecKux
KOODpIHHATAX é?j" fj (7) puc.IZ2, Do yray HakioHa Opauvol onmpe-
IeJuThr 3HaYeHue ",

3HadeHWe K  ONpezenieTCs KAk OTPE3OK HAa OCH OpDAMHAT. B

P,
HaHHOM caydae K = 100 Ha'co*a"‘. 13 38BACHMOCTH

T=ky"

491 - Ly Jr
oo £3200-41oo emi-2 1.5
£y 9 v.g642



10°

10° 2 3 4 5 67891

Prc.I2, Peorpamva fyHJIopcKod HedTH

L9

2 %;?fc“‘
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[[ppMep NOXYydeHMsA PSOoJIOTHYRCKHEX NapaMerpoB C MOMOWbHD peo-
TOHAOMETPa BallcceHOepra MpuBeneH IIA YCmHcKOM HedrH.

YYBCTBUTEJNIBHOCTE DPEOTOHNOMETpPA TAKOBA, 4TO MOXHO IHOCTATOYHO
TOTRO M3MepHTh BA3K0ocTE oT 00,0001 fla“c mo 5-108 [ila*c.

ACNONE30BaHNE DPEOT'OHMOMeTpa NO3BOJAET B TedYeHUe OXHOTO RA3-
MEPSHRA NOJYIXTH PEOJOTHYECKY® XApaKTepRCTRKY Hedryu ¥ ee mapa-
METDH.

[ipuMep: HAcc/enoBaHE® HedTW YCHAHCKOIO .MECTODOXINSHASA

3KCOepMMeHT mpusemed mpu L = 20°C, mcmois3oBanack mapa
KORyC-OJ0CKOCTE T = 5 cM, ¢ 3a3opoM (ycedueHua KoHyca) 89 MRM,
yrsioM KoHycHocTi I959746°* = 0,348 pax, TOpCHOHOM (IpyRMHA IS
A3MEDEHEA KACATeNLRHX HANpAReHmit) ST-%. C KoHCTaBTO!
KT = 62°I07° -E%ﬁm- , HDyXUHMa IJid M3MEePeHHA HOPMAaAbHHX HalpsaxRe-
Hult. ¢ KoHcTraHTOR K = 0,826'I0‘2'H/MRM, u3MepeHud OpoBeleHH OpW
ckopocrax cixsura 0,142 el s 8,97 c“I, 00%eM odpaaua.\] = I,I5cM.
Bce napameTpH Ipudopa nontupavTos B COOTBETCTBEY C TROOM HCClIe-
nmyemolt XMEKOCTH 0O TalJBIaM H HOMOrpammaM, NPABENSHHHM B YHCT-
DyRURnH,

[lo/y9yeRHNEe NaHHHE DACCYMTHBAMHCE N0 Popmye

KacaTenpHbie HanpAREeHHUS

‘Z.r - 3&1‘ \{T (3-2)
S0
rie AV~ NOKa3aHUA apudopa

W~ — KOHCT&HT& TODCEOHA

O\ — pamyyc MsMmepurexsHoff napk

>SN —~ 9ECHeHHHS KOS(PBIMEHTH, OCYCHAOBJEHHHE KOHCTDYK-
TABHEMM OCOOEHHocTAME IpHJOopAa.
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HopmanbHue HaOpA®ReHNUA

(5/ _ 2\{\1 AN
A TR (3.3)
TlIe W\ - xowcranra mpymuHH

AW ~ nokasanza npudopa
O. — panyyc u3MepuTeJEHOE OapH

QA ~ TUCJAGHHHE KO3PPAIMOHTH, OCYCHOBJGHHHE KOHCTPYK-
TEBHHMM OCOCEHHOCTAMU OpHCOpa

fIeKTHBHAY BA3IKOCTE

t:r KT Qb

'z,’;cp: AeO o’ S (314)

TIe AV noka3aHEda nproopa
K+ ~ xomcrasura TOPCHOHA
© - yroa xoHycHocT (B)
Q. — panayc M3MEepHTEeARHOU mapH
{) - yrnoBag CKODOCTh.
PesynsTaTH OpEBENeHH B Tadymie 3.5 ¥ Ha rpadpaxe puc.Id.
HeTr YCHHCKOI'O MECTODORIeHNd ABIASTCH BASKO-yOpyRol mum-

KOCTBO. OmHOM Y3 ee XapaKTepHCTHUXK ABAAETCA MOLYJNL YIDPYYOCTE

.G
& " (3.5)

SaprcHMOcTs (G ¥ ) HopMaIBENX HaupAxeHZll 0T CKODPOCTR
cmBsra (puc.I3) npemcraBieHa YOTHPEMA YIACTRAMK, I/ KOTODHX

MOLYNIb YNPYTOCTH COOTBETCTBEHHO



%ﬁ. Zﬂa-c Gﬂ._ ' o

5250 15001 30 _ , :g

4900 1 #4001 28 & — x

4550 1 1300 267 ° |

4200 {1 12001 24

3850 1 4100-] 2= ° . :
3500 1 40004 20 :
5450 { 940{ 18

R800 8004 16 -
2450 { voo{ f&
2400 6004 {2 ’

1750 { 5001 10 < _

400 { 4004 8 ' ' "~
0501 300{ 64 ,

700 200{ 44 oo

3504 2001 29 ¥

06 1.2 18 24 30 3,6 4.2 48 54 A,
Fuc.I3. Peonorvueckue zasucumoct# ¢ , 4 , O7 nam He®ru YCUHCKOTO MecTopoxieHus, =R0° C

S
oo
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Tadauua 3.4.

TR T e e

X,c‘* ' 0-0,I7 ; 0, 225-0,897 ; I,13 - 2,25 ; 2,84 - 7,13
Q.\a  2I0,I68 67,614 8,679 I,I97
Tacdmua-3.5
t el < T T 1 r T w T r—=
AL & el ve e PN T8
I. 0,I7 50 238,I0  1330,I68 2 6,7342
2, 0,225 80 380,96  I693,I56 5 16,836
3. 0,284 IC0 476,20  1676,761 5 16,836
4. 0,358 T40 666,68  1862,235 5 16,836
5. 0,451 I40 666,68  I478,226 5 16,836
6. 0,566 IS0 714,30  I262,0I4 5 16,836
7. 0,7I3 I60 714,30  I00I,823 5 16,836
8. 0,897 I70 809,54 902,497 5 16,836
9. I,I3 180 857,16 758 , 549 7 23,570
10, I,42 200 952,40 670, 704 7 23,570
II. I,79 240 1I42,88 638, 480 7 23,570
I2. 2,25 480 2285,76  10I5,893 7 23,570
I3, 2,84 500 238I,00 838,380 8 26,937
14, 3,58 660 3142,92 877,911 8 26,937
IS.  4;5I 800 3809,60 844,701 8 26,937
I6. 5,66 I000  4762,00 841,343 8 26,937
I7. 7,13 1200 57I4,40 801,459 8 26,937

A s TS s TS AP gaas dank it e e e e T e el s e e Sl A g e ek ek el aas S kO AT T aes e
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IIppmep onNpene’sioHAd PeOJOTHYECKUX napaMeTpoB OO JAHHHM 34—
MepoB Ha Tpyd9aToM peoMerpe npusefeH M4 flysiopcxkod Bedpra. [Ipe-
MeD pacuera 3HaueHE} Hanpaxermit TpeOHHMA HA CTEHKe TPYOH OO IaH-
HHM 3aMepoB Ha Tpyldd9aTol yCTaHOBKE NJIA PA3HHX HepefnaloB JaBje-

HRA niad Hepry HyHAODPCKOI'O MeCTpPORXEHEA OpeBeleH B Tadn.3.6.

Jimnia TpyO I,380 M, miamerp 00,0038 M

Taoyxana 3.6.

i l l ! r
sPup? | 1,284 1 LS9 I I,764 1 2,097 1 2,646

. TS
Tw Oa 8,6320°10~4 I,4435°10
1,0457°10°3 I,8215°10°°

I,2143°10°°

3aBECAMOCTE pacXoma OT mepenana naeierus (pac.I4) KeMOH-
CTPHRPYST Ha/MIAe HAYAIRHOTO Hepenans IaBJeHZT A 00y CIOBICH-

G-
Lo .

HODO HaMyueM ¥ 370 HedTH npemeibHOrO HAUDAXOHEA CIBATA

Peorpamda, NOCTDOEHHAA IO 3aMepaM.pacxolla X Oepenalna
IaBNleHud B KOODAWHATAX, COOTBETCTBYREUX 3aBHCHMocTy (2.5) npu~
BelleHa Ha puac.lo.

MeToJ KOCBEHHOT'0 ONpeneJeHER HOPMAJBHHX HaOpaReHME mpa
CIBHTOBOM TEYEHWH B DOTAIMOHEOM BECKO3MMeTpe (MerToR A.f.Man-
KEHa), npEmeHAeTcd 1A Hedre$, Koropwe Io ompeleseHHo¥ ckopocTH
CIBHra BeAyT Ce(f KaK HBEOWTOHOBCKEE, & 3aTeM NOABJAESTCA pe3Kad

3aBACMMOCTE BASKOCTH OT CKOPOCTH CHBMIa, K&K H& pRC.Ib.



35

. — — S
4C N A0 wW/cex

Puc.I4. 3aBmcmMocThs pacxoma oT Hmepenala NABACHHA
g Hyrnopckof Heditu n1a TpyOH

£ =1,380m, o =0,0038m, [ = 20°



i)

10

Puc .10, Peorpamma Hyraopckoft HedTH, o maHibM
3aMepoB Ha TpPyOdaATOM PEeOoMeTpe

56
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Puc.16a Puc,166 Prac.l6B

CymecTBYyeT 3aBMCHMOCTD NJA ONpelesieHES HAYaJsHOrO KO3f-
PAIMEHTA HOPMaJIBHWX HanpameHmEi (Po , 3aBMCAMETO OT SHAYGHUA
HBOTOHOBCKOY BA3KOCTE Lo , COOTBOTCTBymmell o61acTm HEDTO-
HOBCKOI'O TEYOHHEA NO MOMBHTA, ROI'l& HAYHETCA DPA3pYMeHAe CTPYK-—
TYDH H SHAUGHMA CKODOCTE CEBETa © , B KorTopolf 3axanzmsaeTes

00JACTh HBONTOHOBCKOIO TOYSHHNA

(fﬂ — %m 0’56% (3-6)

3Haa BavadbHu Ko3PdHMLmEeHT HOPMAALRHX HampameHult, MOXHO
BHYUCJ/KTE 38BKCHEMOCTE HODMAJILHHX HAnpAXed®# OT CRODOCTH CHABHTA.

G =2 'fu(%j y (3.7)



A TaKke MOXYJh YOPYTOCTR B JNEHeUHOK olracTH

VLa

G{a = -T?—i (3.8)

[Ip¥ HMCHOJNL30BAHUA METONA CYWECTBYET OIpDAaHMYECHHe XJA BHAA
3aBACAMOCTH BA3KOCTA OT CKODOCTY CHBUI& '-’L::-Q(*'g) . Meton He
MOXST COHTH MCHOJAB30BAH MAJA BHIVUCHOHUA HAUYAJBHOTO KoadhHIIMEeRTa
BODMAJILEEX HaapAXeRRR, xorma o0JaacTh HBODTOHOBLKOIO TedYSHEA OT—
CYyTCTBYyeT, HAAa%e [pA OUEeHbh MAJINX CKODOCTAX CHBUTA, /X B CIy-
926, KOTMa SaBACHMOOTE BASKOCTH OT CKOPOCTH CIBRATrA INOXIMHAETCS
3KCNOHeHIMAJAEHOMY S8KOHY.

[IpgBelieM NPAMEP ACHOJL30BAHMA OPOMJIOXECHHOLO MeTOHe AJA
Heprek YCHHCROTQ MECTODOXNEHES, DHC.I3, HCCAGIOBAHHHX C QIOMOWMBM
peoroHmoMeTpa Baltccendepra. Kak BamHO rpad®K SaBUCHMOCTH L= 2(35
CooTBeTCTBYS8T caydan "G" pmc,l6. 3HAYEeHHS CKOpPOCTH CIBUTA,
COOTBETCTBYRMEEe MaKcAMaJIbHOL HBOTOHOBCKO® BI3KocTH B=0,358 c'I.
Syauerge MaxcwmMdanbHolt Bg3xocTy Y\ .= I1862,24[0a. Taxum odpasoM,
3HAYEHNe HAYAJBHOTO Koadduiuerra HopMansuwx Hanpazemuit Yo ,

ONpOHEeNAeTCA KaK

o = 0,36 158Ed -~ 1872,4 a

SHaYeHAd HOPMAJNbHHX HAOpAXeHEY B 38BUCHAMOCTHE OT CKOPOCTH
COBATA, BHYACASHHHX IO ¢opMyae (3.7) npHEBemeHH B Tadaune 3.6.

MoXy/ls yupyrocTH HJAL HAHHORX HedrH, BHIACAEHHHX OO GopMy-
Te (3.8) pamem 185I1,3 Ia.



Tadmana 3.6.

Y ol : 0,451 I' 0,566 ; 0,7I3 : 0,897 : 1,13 I,42
G 479,8 550,8 550, 8 707,5 792,8 1004, 6
& T1409,8 5638, 7 6I18,9 10664, 15668,0  24473,9 35238, 2

T S s et e g e e P Wt B EE D S AR ST A ek Al mae o e s e TS S A Wt Gt g Ak ‘ '

b¢
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MeToOn Ilanmm/UIAPHEX CTPYyZ A OOEBKM BA3KO-
JODYTEX XApPAKTEOPHECTHK 8HOMAJNBHHX ABIOKOCTER

OmdH K3 caMHX IPOCTHX METOHNOB OLSHKM BA3KOYHOPYTHX
CBORCTB ¥ aHOMBIBHHX XHIKOCTeR gBaserTca H3ydYeHHe CTpyH, BHTeKaw-
IEX W3 HANHJAISPOB. M3yueHueM CTpyR NOJRMEDHHX pPACTBOPOB IOJH-
9THIeHA, OO/MIPONRICHA, NOIMMKSCCYTHIOHA, BHTSKADMUX M3 KAOMWIIAD-—
HHX TPYOOK OHJIO YCTAHOB/AEHO, YTO CTPYA XMIEKOCTR H& BHXOLE paciiy-
paeTca BIE "pasdyxaet”. "Pazdyxanme CTpymA" OHJNO Ha3BAHO 3IPPSKTOM
Bapyca ¥ moxasaHo, YTO OHO MOXOT CHTh OPAMEHEHO NIA KOJIUMISCTBEH-
HHX OIGHOK BABKOYNDPYTEX XAPAKTEPHCTHE AHOMAJBHHX X4mKocTel, Hop-
MAJILHHX HaOpaxeHE#, BpeMeH pejaKcallmy PR TedeHud B TpysaX. ISTOT
MeTON NPAMEHMM ¥ IUIT ONeHKR BASKOYOPYI'HX XapaKTepACTEK aHOMAJb—
HHX RedTei.

Iio0asg RAOKOCTH, TEKYWAA 0 Tpy(Ce M BHO3AINHO hepexondmas
B CBOCOIHY® CTPyV, HCOHTHBAST OCEBOS NABJICHAO. EIro MORHO BHUHC-
AUTH KAK DA3HOCTE MOXIYy MOMEHTAMA KOJAYSCTBa NBUREHUA HeOocpen-
CTBEHHO Ha BHXOZS H3 TPyCH W NOCJe BWXoja, Ec/E OpeRedpedr OO-
BODXHOCTHHME X T'DABATANMOHHHMA CRJAAME, OCeBOe€ HABJSCBHEe RNA TeKy-

melf XAEKOCTH MOXHO OLODeAeNHETH: TaK:

R R
F={puiefRaR - (Tafre de - pRY? (3.9)
© o

The Lz - oDpofHIE CKOPOGTH XEEKOCTE O CEYEHHD;
U - cpemHdd CKOPOCTH [OTORA;
R - panmyc TpyOH, Kanmiigpa.
OceBoe HANPAREHAS MEEHO BHYACIHETL, NOAbSyACH Gopmynok
Baftcesdepra-Myuu-PaduaoBeda / 1 /, ecJB H3 POONOTHUBCKEX DKCHE-

PEMBHTOB HA KAMA/LIADHOM BECKOIEMOTpE HU3BOCTHH



hi

7.~ APR/P ~ vanmpAXeHHe TpPeHEA HE CTOHKO;

. S
Yep =¥ /¥R" _ cpemmas cropooTs cmsEra mo ceveHmn mOTOKA.
3nechk Q - pacxof HOTOKA B CTpPYS8.

[IycTs peosorgyecku¥ 3axoH TeoweHMA aHOMANbBEOR HeJTR B
Kand/UIApe BHpAxaeTed B BEAe CTeneHEOX saBECHEMoOCTH

Ty

316Ch ﬂA ~ aHajor KooPPUIMOeHTa BASKOCTH, MEDP8& KOHCHCTOHIRA
8HOMANEHOR copenH.

W\ -~ [IOKASATENL HOHBOTOHOBCKOI'O NOBBNOHWA XHIKOCTH, ONpeXe-—
NA6TCA KaK TAHDeHC yIJAa HAKJIOHA KDWBOK 3aBHCHMOCTH 53({ or ég)’
A3 OONYHOH peoxoruYeCKoB KpEBOU TeYeHMA KUIKOCTH B KAURI/IApS.

Torma OCeBOe HaOpAXEHA® ¥ CTEHKH OyIeT

~ e d O F
() = p oy [ 5 2] ($)% &) - o - 55557 5. 10

OmHaKko, OCeBOe HanpAReHHe T Momuo ONpPSUGIATH M HKaK
pDASHOCTE HOpMAXBHOTO it  # msorpomsoro Hanpaxemss P (R,€)

U'u\g - PR, () (3.I1)

M30TpONHOE RANDAXSHU® 144 MOXHO BHUMCHMTHL #3 (OPMYJIH
(3.10), monn3ydAck pe3YALTATAMH DEOJOTEYSCKAX SKCOOPAMOHTOB,
[loaToMy 1719 OIeHKE HanpAXeHdA Cu Ha CTeHKe, HOOOXOIMMO 3HATEH
A30TPONHOE HApARCHKE PR,E) . B JepBOM NPRCIMEAHAE MOXHO Ipel—
DOJOXMTH B pacyersx P(R €)= Pazm , OIHAKO, INA GoJiee TOYHHX OIBHOK

HOOGXOMUMO HCCIeHNOBATh 38BHCEMOCTE (T«4 )p  OT BCEX KOMIOHOHTOR



4

0 -
Laz . Lay

HODMAJIBENX HanpAXSHAN (%Y \
18 onpemesnieHUs OCEBOTO HAOPAXREHUA NPOBOJBATCA 3KCOEPU-—
MOHTH HA KalWMJIAPDHOM BECKO3MMETpe. B mpouecce onhTa NpPOU3BOAHUTCA
M3MepeHAe palnyca CTPYH¥ HENOCPeNCTBEHHO HA BHXOJNE Rp ¥ CpemHAd
CKOpoCcTh BHXona cTpyH Hefru O | Ecau wcnons3oBaTh 5T0 COOTHO-
menpe (3.9), (3.I0) n yOpoCTHTE ¥X, TO INOIYYAeTCA BHpPAXEHNEe IIA

pacyeta YCpPeZHEHHOI'0 OCOBOT'0 HanpAXeHUd IO cedeHmd TpycSwm / I /.
(Taa)e “,PUL(enM ) _") (3.12)

re  R= ®®/p _ kosdfuUIMEHT pACAPEHWA CTPYH. SHAT VA4
BNUACARETCA OCOBOEe HANDAXEHAE HA CTOHKE KANMLADA

T, :
@A‘bn"\'ﬂ— 3%34 (3.13)

Torna u3 dopmym (3.I11) onpemenseTcHd HopMalbHOE HANpAMEHHE
va creuke ( Tiq Jp
CorysacrO TeopEH BaliccenGepra MoIyIb yOPyI'OCTH G bi9)(z ¢

IEPOROTO IMana3oHa CKOpocTef cmemra onpsreniercd TaK:

&
2
T

_ Lz _
G Tu = t-ea t,q-;

(3.14)

2
@CJMA ROHEUHO HODMANBHNE HampAxeuus (27 4
BpeMA DelaKeauwy LA HOINHTYeMOM WHAKOCTH BHUME/NRETCH
TOIMA N0 M3BECTHO¥X SARUCHMOLTHM,

_
A = G (3.1I5)
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JUlA OLGHKE HODMAMBHHX HAanpaxeHmll Ty , MOIYJAA yDDpy-
TOCTH e A BDOMSBHM PpeNaKcanm® MOXEO NPEMEBETE W OOIYysMIEpRYec-
REe QOpPMyJIH, IOJyYeHHHe MeHHNeJECOHOM H QHMHIepoM IJIX DACIIABOB

OO/MAMEDORB
2 (7 6
O = G© . = 2(k-4) (3.18)
rne Sq —~ Q0paTiMoe KACATRJIBHOE HANPARGHHWS HE CTOHKE Kamii-
agpa. Torma BpeMA pesaxcalldy PACCYBTHBABTCA TaX
SR
T Y (3.1I7)

PaccMOTpEM OpEMSp pacdeTs BASKOYOPYTHX XapaxXxTepPUCTHK
HedTelt Ha OCHOBS ONHTOB HO MCTEYEHHD H¥ US KaONIJIADPOB.

[[PIMEP: OnHTH OpOBOIMAMCE Ha BHCOKOGMOJHMCTOH HedTH MecTo-
poxuenus Xomrap (Y3CCP) HA Kamm/IAPDHOM BHCKO3EMETDE C BHYTDOHRHM
paguycoM R = I,5°I0™° m npm remmeparype 33°C. B mpouecce omuTa
38 CUYBT H3MEeHEHUA MABNGHHA B EMKOCTH C H8PTBHO JOCTUTAMCH pa3AWI-
EHE DACXOXH NOTOXa Hedrd B xanmape. lIpy BCex 3HAYEHEAX pacxona

Q nposoxdyock @oTOorpadfrRpoBaHne CTPYH Ha BHXOIE K3 Kanulidpa
¥ 0O HUM ONpeNeJAsCAd NUaMeTp CTPYyH Ha BHXONe, paBHHM 2 Re .
PacueT BA3KOYOPYTHUX XADAKTEPUCTHAK NPOASBOAMICA B CIESXyRIEeM 10—
pAnke (4uciaoBHE HAHHHE XIJI8 NAaKHOIO ONHTA IPUBOIATCHS B Tadixle).

I. [[o u3BeCTHHM pacxonaMm Q 43 ONHTOB Me I - 5 on-
peneNseTcAd CpelHEA CKOPOOThR [OTOKa B TTpye © ‘Q':/ST Qt, ‘:'71,..,,5-

2. Onpexneadaetcqa cCpefHAA CKOPOCTH CIOBHIA. j’qpc ‘I’%Rh.

3. [lo A3BeCTHHM nepenagaM NaBIEeHAA Y B onHTax pac-

CUMTHBANTCA KACATSNLHHC HANPAXKSHEA COBATA HA CTEHKe KAaNuiNApa

- o A?}lR
Cwi ""_z)_z'—‘



¥4

£ - nnmma xanmaapa.

4. CTpoETCA PEONOTEYSCKAS KpKMBAA TOYeHRA B BRXIS {j'?-' %I
B ONPeNeNADTCH PeOJIOTHYECKHe napaMeTpd fM ® N

5. N3mepas no fororpafupm Ha Bwxome cTpy# amamerp Dg ,
BHURCHAT6TCHA KO3{PMIMEHT pRcCILMpEeHHs CTPyBm i~ Re /R v

6. o gopmyne (3.I6) BHUHCAADTCA 3HAYEHHA OOCDATHMHX
KACATONBHNX HANDHXOHER Oei .

7. Tlo fopmyne (3.I7) BHURCAADTCA BPEMeHa peJIAKCAIHH

A .
8. Ilo fopMyne (3.15) BHUMC/IADTCA 3HAYEHMA MOAYAA YUPY-

roctr G .

9, U3 Popuyms (3.14) onpexeisnTcT KACATENBHHE HANDIXS—
g (T ) .

Beoce HCXOIHHS naHHHE K PACCMOTPEHHOMY OIHTY K NpPHEMEDY
BEYACJHGHERI BASKOYIDYTHX XapaKTSpRCTHK NPHBNeHHd B radmme 3.7.

Jdnecs OHJI pPacCMOTpPeH [PHMED ONpeleNeHBa BASKOYHPYTHEX
X2PAXTOPHCTHEK JN8 CMOoAMceTOR HedrE, anOMAIbANHE BA3KOCTHHE CBOACT-
Ba KoTOopok ONECHBANTCA CTOHOHHGH MONeNbD. ECIXM ROOHTHBAOMASR
cpena. NOMYMHASTCH JPYTYM DPEOJOTRIACKMM 32KOHAM, NOPSUOK pacleTs
BASKOYNPYTEX XAPAKTEPHCTHR coxparaerces. Toiasxo PER dopMy
(3.10), (3.I2), (3.I3) maMeHaTCA B COOTBOTCTBEM C DEOJOTHISGCKAM
3aKOHOM NP ¥X BHWBOXS X3 COOTHOmEH®A BakcceHOspra-Myum-PatmHo-

BE4A.



Tadmuua 3.7,

PEIYJIDBTATH
OLISHKH BA3KOYINPYTHX XAPAKTEePACTHAK HePTed MeTOIOM
XAOKJINAPHEHX CTPY#H

% + UcxoIHHEe NaHHHE | BaAB3KOynpyTrHe XapaKToepHUCTHRKE
MBS pegpprs 3 Py . Nep | . . "3 TAQ TG, o | 2401
ONHTOB} R-\O 7§ Ry 107 gy Yep ,ﬁz : Tw 1 ~R s A, fla a Ziglla
i M ;M ;X 3 M/c j ¢ c i n a ; fo : no = o 1 7'ho
r

& el o —

TR i i i i i (3.16){(3.17)] (3.15){(3.14)

i. I, LI,7 I,I3 0,417 1I39,I 1,49 0,85 208 I, 0,II 193 223
2 i,s I,79 I,i9 0,698 232 I,s6 0,85 457 1,96 0,008 249,3 830
3, 1,5 1,85 I,24 0,914 3ZI 2,22 0,65 712 2,247 0,007 298 1697
4, I,6 I,86 1,24 1,24 4i2 2,08 0,85 660 2,32 0,006 373 1I98I
O

. 1,5 1,817 I,2I1 1,812 604 <,76 0,85 1670 2,08 0,003 6I4 4537

T T W T W P T W e s T T . S AT T T S S W T A T A e s el e gt T A AT AT aEE e A I G e e e A ot ages el de

Sh
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IY. DACKPUMVHALMA PEQIOIMYECKVX MOIBIE/

IA8 OHUCAHEA TOrO HIA KHOTO OpOLEeCcca MORHO NPeRNONORUTH
HECKQJIBKO MOI6JIe¥X, paldYaniiMxcd KAK 00 NPH3HAKAM, HDOJORSHHHM B
OCHOBY MOXIEeJM, TA&X ¥ IO BMIYy #cnoxas3lyemold ¢iyHximy mam coocofy Io-
Jy4eHa MoneJtu,

OnHAM M3 KpHTEeDHEeB BHOOpA MOHEeNM, KOTopad HawiydwsM odpa-
30M OHHCHBEET MOpollecC H3 BCeX ODPEeNJORSeHHHX MOomened, aApidercsA
xpuTepuit Telina., OH OCHORAH Ha onperencHns clerywvierc xoaddmiueH-

Ta.

(4.1)

Tne W\ ~ TACHO 3KCHEpUMEHTOBR; 3.; H 3,; ~ COOTBETCTBEH-
HO E3MepeHHHe (peaZbHHe) ¥ BHUACJIECHIHE 3HAUGHJA.

Koapaiuert Te#tna usMerseTcd oT HyJAd XO eXAHMUH, NpHUEM
OH paBeH HyJ/K Op¥ NOJHOM COBHAKEeHUY BHUMCJISHHHX A U3MEPEHHHX
3Ha4eHU’ MoZeJE ¥ paBeH eNMHHANIE B CJNyYae OYeHb HJIQXOI'C MOIEJib-
HOTO IPEeAcKasauud,

[Ipy ACCISNOBAHNE HEKOTODHX &HOMANBHHX Hedrel B Kanuuap-
HOM BHACKO3AMETPe UONYYSHH 3aBUCHAMOCTK HpPeHeaABHOrO HaNpAReHHAd

/\.-
cmpara L OT cCkopocTd cmBuTa Y

7=T{)

Jia onACAHUA PEOJNOrMYSeCKMX KpUBHX OHJIM NPeIJIOXeHH IBE
MOZEeNH :

monenp liBegoBa~bBvRTaMA



&¥

“To* Lo (4.2)

1 MomrprRIMpOBAHHAA MOKeNb KecCcoHa
4
15y +(1 3\ (4.3)

C nomMombl JmHelHo# n HeamHeFHo! perpeccHy Do nepBHM
ONHTHHM 3HAYeHMAM (MO TOYKaM OCyueHHA} OUECHMBAWTCA TApaMeTpH
IIA NpelNoXeHHHX Momeneif. g onpeneneHus Z; Y "lc B xavecTBe
saMnAprIecKolt GopmyH BHGepeM cy ax+b

KoafduimeHTs A ¥ 2 oOpeneNAnTCS METOOOM HAUMEHBIIIX
KBaEpaToOB, INA 4Yero HeoOXOAEMO pelldT: CASXyWIyn CHUCTeMY YpaBHe-
auit:

j * o g:{; JCT A Qé{ z,

" 4.4
25‘ 4 (4.4)

Uz (4) nsaxomuM koosdduimeETh A n é :
_ f?.(g x«.)-é ii’x{
Ry > e s (4.9

(4.6)
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C yueToM HalfleHHHX DApaMeTpPOB HAXOIUATCA BHUMCJISHHHE SHA-
yeHuA momedelt wng (4.2) u (4.3). o ocTaBiyMCA ODHTHHM TOUYKAM Je-

7186TCA MPOTHO3.
Ianee poxcraBiaAd B (4,I) asMepeHHne (pealbHHe) I BHIUC-
JIeHHHE 3Ha4YeHEWA Moueself, HaxomuMm xosdduuueHTH Telina. CpasHuBadA
KOs(PIMIMEHTH XIAA OCeBX MOHgNel, NpelnodrTcHAe OTHAeTCA TOKU MOo-
rexa, veid xos@puuuerT Telna Oonee OME30K K HyIW, T.€. MOIEJH,
KOTOpasi Ba&UJayumAM oOpa30M ONACHRAST PeOoJIOTHYECKYWw KPUBYW.

pumep_I.
I oueHKE mapameTpoB mouene¥ (4.2) u (4.3) BocHONL3YyEMCS

METONOM HAMMEHBHAX KBaXpaToB:
(\-
Bragasie 0O ToYkan olyyeHys ( 7 = 5) ompeneimM Lo x'lo

nnd Momenr (4.2). (HpoMexyTouHHe.pacueTH NO onpeneteHAD Koaddi—

[MSHTOB ApHBeNeHH B Tadnaue 4.I):
a =4 ::wf:
L nEof - (2x)?

= 52680,66—-13,462180y 341 EF _
5-10960,5-43544 4 =~ 7oL 4 = 0,052%

é a Lo = _%‘___ME =X LR
NEx - (£ x, )

10950,5 -135,86-21804.68C6¢ _ 33,628
5./0950,5 - 43Syt 4 714, 4 —~ U,

L]
-
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AnanorpgHo, no Hopamynam (4.5) - (4.6) HaxomMM yTOTHEHHHE

napameTpH Momeay (4.2) ( v = 8):

a=nv_ = d1S88.0Yy - ZY 42 -4 O3 _ 2 404,4 -
- e {-21259,9- 163154  su9z0% 9957

é-"ﬁ; . 2¥238 - 2 -MONGTISQY O 2546 1Y O4 7
.- 27859 P -16%51S,Y4 549206

Tatnaena 4.1.

1 X 1 Y ¢ Jo Ko 1 X
I 17,55 1,35 23,60 308
2 31,38 2,16 67,78 984,
3 47,24 3,03 143,14 2231, 6
4 50, 74 3,66 222, 3 3689, 3
5 61,13 3,66 22374 3736,9
6 79, 30 4,5 356,85 6288, 5
7 6,70 0,63 4,22 44,89
8 59,88 5,43 542, 35 9976, 0L
D
2 218,04 13,86 680,66  10950,5

403,92 24,42 1584,04  27259,9

gt e W S e b e bk e e ARl et AN S A A e G s o G Sk S G ek e dnlmh BN Skl deel ampt ST Gl

Janee mna momenm (4.3) meToloM HeumHelHo# perpeccmEm olpe-
zengeM ™ (m = 2,9) 1 B KalecTBe aMARpHYECcKO# PopMymd BH-
Gnpae Q‘f‘ = G’-"l*é(:(*-gf*; x* fr'é') . Llocne anaaormi-

HEM odpasoM nmo gopMyiam (4.5) ~ (4,6) onpemesideM HAPAMOTPH MONSJH
(4.3):
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o ToykaM of6yueHus ( n = 5) Lo = (,021, 'Z,,, = 2,039, m =2,9C;
no BCEM CIHITHWM Toukam (n = C) C/:-. =0,019, 2, = 0,038, m =2,9C.
C yueroM HaPOEHHEX apaMeTPOR HaXIUM RWUMCICHHRE 2HAUSHHS
g ofeux woneneft, puc.l?.
PeaynpTaTh pacveToB MPUBefeHy B Tabnurwe 4.2

Ta6avzia 4.7

. c—"' o B
1 .1 9 . (BrnuMcriieHve |, Snulicaenne
ovep ¢ /e , v/oM o I Momenw 4 o Cil,_.mﬂ.ﬂw

ompira ! '
L ' ' ([( ' '3 5
I 17,55 I‘t.'E I‘Bg T,Sﬁ
7 371 ,3¢ 2410 247 Z,10
3 47,724 3,03 SRS SIS
4 60,74 2,66 3,8 3,67
D 61,13 D EH 3,70 3,0
& 79,30 1,00 4,76 4, O
7 6,7 0, B85 0,c? Q0,07
&2 99,58 D, 43 0,75 o, 0
- ¢
I Haxohed, TOACT2BJIAA B (4,1) unouepesnwe ( ) 1 BLUMC-

G G
nennre [ Ly w L ) Haxomum xpurteput Tetra mns obeux sofene’

0 TOUKAM oéy*-zemm { n=5H) v o rourxay rporxoza (L = 2):
2 { _
(51 \/5 2 (‘Z’ é) \/— (33-(39)’?(4{61 13)% (303-2, 96)“"

2, 2 2] ¢4
/ :{rqlf ‘/5% o2 l/—af,({ﬁﬂg/é +303%4 3,66%+ 3,66

SN - _
_fss6-368)" (366-330)" ] V4 o009 __
L1394 2437¢ 296>+ 5,68%+370% [T ua 46 + L 42,465

- bO‘OQ{_q - __@0{{5__ . - 00074,
V849 + g9 2,9{ 2,91 '
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Puc.I7. Peosorydeckme KpWBHE X7 HnpEMepa I.
—<—— KDHBHO N0 3KCOCDHEMOHTANBHHM IQHEHM:
— —o—-— KDVBHE 10 D6pROR Mone.s;

— % — KpHUBHE N0 BTOpoZ MoONea:.

70&'%

54
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-
H
o
?
1)

VE(450-4,66)%+ (063-082)% (543 -5,15)°
s 06t + a0

—
_—

(1.
. 5 0,184 - veass o 023% 0028

V0000 ;14 =0009

rue Ur x Uz - kpaTepult Telina mma I m 2 Momeind.
TaxkuM odpasom, cpaBHEBaA XpaTepnld Teltna nzg odGemX Mone-
nei Kak no ToYKAM OCYYEeHMT, TAK ¥ II0 TOYKAM NPOTHO3a, Npennodre-—

HRe oTnaeTcA BTOpo#l Mome¥ - MomnduauuposadHoi Moxens KeccoHa.

Kak 1 B npumepe I METOIOM HaiMeHBNHMX KBAIPATOB HO $OpMy-—
narv (4.5) - (4.6) oleHHBaeM napaMeTpy MO NEePBHM NATH ONHTHHM
TOUKAM HaXOMuM:

nns Momean (2) To - G,92, 'Zo = 1,27

nna Momean (3) Te = 0,80, . =0,28, W= 3,9,

YTOYHEeHHHe napaMmMeTpH Eaa momeas (2) (npy " = 8)

Co =16,9, "_=0,76; Ina momemn  (4.3) To= I,25,
'2@ 0,22, wm = 3,8,

C yuyeToM HalllleHHHX IIapaMeTpOB HAXOIMM BHUMCJEHHHE 3Haye-

It

HBT IMA o0eux Moxeneil. Pesyibrary pacyeToB NpHBSHSHH B Tadn.4.3.
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Tadneoa 4.3.

D S S SOV AN

' ‘ , { BHYMOJNGHES 00 yBHIACIEHNe MO
Homep 'a’, lc i o 11 MOXens ! 2 MOROIR
OnHTA " 7 , T/cu® 3§ é‘:. : ,2‘.:
! l l 4 " ¢
I 3,0 12,20 19,17 12,85
2 0,4 16,7 20,97 17,02
3 9,0 22,8 23,7 22,13
4 26,2 31,5 29,16 30,57
9 27,0 43,2 37,34 41,22
6 48,6 56,3 03,7 09, 34
7 81,0 80,4 78,24 82,85
8 145,8 I2I,5 127,33 123,93

P Gk S A R A G e O P et A Ak S o e T e D AR G T T G Ok Ay S A S Gt g SR e

NomcraBnad B (4.1I) E3MepOHHHG X BLUBCHCHHHE 3HAUEHHEA MO-
nexe#t, naxomuM KpETepri Teftna Xk oGewx Moxenaeit mo Touxam Hpor—
HO3a & 0 TOYXKaM OOy4YeHHA

. r——l \
U(‘,)= .___E_L_ e 0,086 ; U:): 0,45
1 -J??L’),b' -tyra‘b,b

_ ) -~
U = 4,1 8 =002 Uz = Olobb
2 715,03 +745,03

CpaBuuBas kparepult Tefna mna umomene#t (4.2) m (4.3) npexn-
IOYTeRHe OTHAOeTCA BTOpo# Momenx. CAeNOBATENLRO, @ B 3TOM OpEMepe

MOIRGALMPOBAHHAA MONe/» KeccoHa Jyvume ONMCHBAST PSOJOrEIeCKYD
KpPABYD, pEC,.I8.



CZ: z/cu"
100
80
L
> i
60 il
##-(

44 4.,,,.,-*"

T
201 %

Yy,
10 30 50

Puc.I8. Peosorgdeckme KpuBHe IJIA OpUMepa <.

—_— KDHUBHE 10 3KCIIepPMMEeKTANLHHM INaHHHM,

o KpABHe 0O MepBOi MoIenu;

— —%--—  KDHBHE JI0 BTODPO¥ MOIeJH.
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IIpa 006padoTKe HAHHHX BUCKOIAMETPHYECKAX IKCOOPAMEHTOB C
HeHBEDTOHOBCKEMA cpefaMi onpeliefIeHne PeOoIOoTEYeCKHX IapaMeTpoB JacTto
OPEBOAMT ¥ HOOCXOIMMOCTE peilleHud NJAoX0 OO0YyCAOBIGHHHX CHCTEM YDAB-
HeHu#. 370 MOReT ONTEH CBA3aHO, B .YACTHOCTH, C TeM, 4TO XOCTOBEp-
HHE PO3YJbTATH MOIYT OHTH NOXY9IS6HH JMIEL B OIr'paHMYsHHOE OCJACTE
3HQUEeHA CKOPOCTH CIHOBUI'A, NOCKOJNBKY IDK CJJMIKOM MAIHX M CJAMLUKOM
OONBIKMX 3HAYEHMAX CKOPOCTEd CABHIS B PSOQH3MYECKU CIOXHHX CpBOax
MOTYT HMETh MECTO ABJSHMAT, BHOCALHES. JOTPELHOCTH B A3MEDEHBA M HC—
Kaxaomie HCTHHYD KAPTHHY Te4YeHHd B padodyeM 33a30pe POTAIMOHHOTO
npmcopa. N3meCTHO, YTO KRATECTBO pelisHHA 38KAT BOCCTAHOBASRAS 3a-
BUCHMOCTEH IOpd OrpaHNdYeHHOM 00zeMe BHOODKM 32BHCHT He TOJBKO OT
TOYHOCTY ANOPOHCUMALME UMenUKXCHd HCXOIHHX MAHHHX, HO eume A OF
TaKUX QAKTOPOB, KaK IMIALKOCTH annpoxcaMmupywmeir $yHxuum, ee “cCiaoX-
HocTh" ¥ T.n. Hume DPHBOAMTCHA aNrOpUTM 06pacoTKM IAHHHX pPeoJIoTY—
JOCKEX 9KCHEPHMEHTOB, NO3BOIAKMAA y4ecTs 3TO OGCTOATERBLCTBO M.
UCNONB30BATH ANPMOPHYW EHPopMauZw XA NOBHMEHAA ycTolumBOCTM pe-
3YALTATOR B yCICBMAX MANHX BHOODOK.

[I[yCcTe pe3yAbTATH DPEOJOTUYECKHX SKCNEPHUMEHTOBR NpelCTAaBJEHH

. . , N fow
B BUZie BHOODKA ]f C ;z:. .Tz Veory Bg , Lg , e (2.: ~ 3HajgsHuae
KacaTeldpHOT0 HAaNpsAXKeHEs CHBATa IPY CKOPOCTHA CHBHTA 2&'(‘“‘;~-,éj,

¢ - oGwem BNGODKE, npuieM OpefBADMTENsHN aHaNU3 DTEX AAH-
(G G o
¢ >L(P) onmcusasren

HHX OO3BONAOT NPERMNOJOXMATE, ITO 38BUCHMOCTD
PEOoJOTMYeCKO! MONEJBn BUIA ¢ = g(ji}u,w, }m) , TI8. 2 — He-~
XOoTopad 3ajanHad QyHKimA, COXepXalad Hek3BEeCTHHE napamMeTpi 354,.-
~1_}H& , KOTOpHe moxHH CHTL OUPSHEeJEeHH 00 MMemidelcad BHOODKE.

[lTo MeTory A.H.TuxOHORa, pecsioradyeckKye napaMerp ﬁ;‘.(c" ?,--,l‘)

ONpPemeNHNTCA U3 YCJHIOBUA MUHAMYME (CYHKUBOHANA



I'18 1(}\ - QYHKIROHAA, XADAKTEpPRAIYOIMA TOYHOCTS: ANOPOKCHAMAIWH
BEcXOomHOR BuCOpkM (yHKIpEel T- 2(3,}) , -Q(%) ~ cTastRm3npywmak
PyHROEOHA, -ﬂ;' - HOKOTOpHe HOJOXUTEeNbHHE NOCTORHHHE ( ( = I,
.ees ¥ ), BHOOD KOTODNX OCYWMOCTBJIASTCH HA OCHOBE NDUBICYOHAA

anpeopHOR mHpopMamm A -~ papaMeTp peryldpH3AlMH.
ol

JuaweHAR napamMeTpoB Py © ?A( ), MEHEMR3EpYyOIRe QyHKIHO-
Hau ‘B( , CYMECTBOHRO 9aBMCAT oT BeuamEy K , IIpg oA = 0

;- ¢ '0
KpuBag [ = 2(’&} ) Haud0Nee OMESKA K 3KCOSPEMEHTRJIBHHM TOYKSM.
OnHaxko, 8TO HPEBOOAT K TOMY, 9TO BC6 OMROKA SKCHepBMeHTa OpR OC-
padoTKe HCXOMHHX NAHHHX COXDSHADTCH. YBeamYeHMe oK UDHABOIMT K

"oeraaxppaHupn' 3TAX OMEOOK, HO II8HOK TOro, UTO OTKAOHEBHRES SKCIe-
td)

PUMEHTAJNBHHX TOY8K 0T KpABo#i 7 2(‘5 ‘} ) CT&HOBHETCA OojAble.

"OnTiMaiipHoe" 3HaYeHHe ©A  oOpemendgeTcA U3 YCOBUA

{d)

I(}J,...,Ff’)ucsz, (4.8)

A

”
e G - nacnepcaa m3MepeHult (npepmonaraeTci, 4TO

2
OLIeHKA BeJHIPHE (O E3BecTHA).

B xope pac4eTOB BHAYale 38IAGTCA HOKOTOpPOEe Majoe 3Hade-

age A *A, , U3 pemeHmA CHCTEM ypaBHeHHU

A =0, ..., 33_:0 (4.9)
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ONpENeNAnTCA COOTBETCTBYDUES 3HAUGHMA NapaMeTpoB }n 1 Pu
3aTeM onpeleidercs HeOBA3KA Y (}4 ye t *) G:-)) , KOTOpan
CpPaBHUBaBTCA C BeJAIMHOH 6 . Eom X (}Q )4 G , TO oA
OpUAAETCA HOBOe 3HaueHme K= ¢, >y, (Ecmm 1(} B >&" , 10
HOMXHO OHTE o, <dy). Taxmv 06pasoM BHYHCACHHA npoﬂaaomma bite
TeX NOp, NOKA npu HexoropoM O *x pempqmua L (§ . }@*))He
craner dmmskof ¥ sHaveHEn O

Iynxpa L3 R(j Q') f:)) OPEHEMASTCH 38 peolo-
I'BYSCKY® MOIeNb BCClexpyeMod cpemw.

Hnxe paccMaTpuBaeTcA NpHMeHOHME HM3NOXEHHOI'O AJATOPATMA A
00paloTKA BPHBHX TeYeHHA BA3IKO-NJACTHYHHX CpeX, ONMCHBaEMHX Mo-

aeapw (4.2)

T-p5 7
(JS“'L’Z I_Pe"(z'v")-

3 L
B 5TOM ciayvae Q= ﬂa"l ¢ A-xo B onpefielleHEe Iapa-
metpoB |\ B (o CBOmATCA K DOmeHMO CHCTEMH ypABHeHm

Q44'l + QJZ{Z’ l:g
g, (5.0)

Qzy 1 ¢ q'z.‘?—

4
rae } 4 ‘ ) ‘ [ r
S Y B Z;%:r}(' ? le B *-"g’ﬁt ) glzz‘gfrzu‘t ’

e 4 .
{ . = =
Y I LU SRL >
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[JPUMEP I, B matmume 4.4. @ Ha pac.1S npmBenenH pesynnr-
TATH ONNTOB, OpOBeJeMHNX ¢ napafmHucroit (II%) Hedreb OpE TeMlepa-

type + = I5S°C Ha npmGope PeoTecT-2. ([McmepcmA uaMepernit
A 0,4 (Huéye,

Tadaua 4.4.

- o YT ooy T r T Y

Y ,C y 9,4,8,1 § I3,5716,5 ; 27 ;48,6 ;72,9 ; 145 ;218,7
T T S o s T s T s T e o T o T o T o a1
T, Hie 1 3,9 4,65 51 5,1 5,9, 7,4, 9,1, 12,7 15,4

Kax BEXHO M3 puc.i9 Hcclenyemasa cpefa ABIASTCH BA3KO-
nnacruaEok, [apamerpy '] u €, onpelesnsmEch NO OPENIOXSHHOMY BH-
lle aiTODETMY HDE 3HAYEHEAX KoaddmmentoB A, = 0, A, = I.

(h'—

Buayase mng onpemenessi ] ¥ (o menoip3oBanEch BCe

HeBATEH SKCOGPAMOHTANBRHHX TO4YeK. IIpH DPASJIEUHHX 3HaueHuAx RN Ouin
“) (&) ~ 12,8 W e
NOXy4eHH 3Hauehud BelsawH /7 , Lo ~ @ HeBaskm )= 252”('13*’- A

npaBeneHkHe B Tadxn.4.95.

Tacagoa 4.95.
e e IR cam e e e S iR
. K- C . . .
ol | (B S/ 7V | , (H/uRd?
0,I0 0,061 3,9 0,53
0,05 0,060 4,0 0,45
0,01 0,052 4,1 0,39

paplk el s Sl St Ak e Ee ar s WEh et TR el s amik Sy Ry s s e Gl s anlh R S s Al e e s e

2 T
Oockonsky ©,239(HmMY ~G = Q“(H/H‘>, TO CYET

IpepuBaeTca IpH o« = 0,0I. I'padek OoayueHHOA TarKM odpas3oMm
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Prc. 19 Hpusas veuenus napadvmuctolt (II %)

HedTH MecTopoxROeHUs YuHrupram
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peosorEdecroll MoneJm ¢ = 0,059 7 + 4,1 OpencraslieH Ha
prc. 19 opadoft I.
laTeMm napaMeTpd / ® £, ONDENOAAJECH NO HOCTEIHEM
YeTHPOM SKCOOPHMMOHTAJBEHHM TOUIXAM. B KavecTBe peolOrsdecko¥t Mo-
Reym Owja npmeEaTa QyHKOEA T = 0,055 7' + 4,5, noxyvyeHHas OpU
& = 0,0 (cM.opamyp 2 Ha pec. 19 ). Ipm sToM sHauemrmM X 1 &
« 0,41 (H/Mz)zﬂ: Ol I/ini cpaBHEHAS Ha 3TOM Xe PHMCYHKS OpMBeXeH
rpadprr QyHKImN T = (0,048 a’ + 5,3 (npamag 3), moJaydenuolf mo
9aTHPeM OOCIeNHMM TOYKaM OOHYHHM MEeTOIOM HAmMEHbUMX KBaupaToB.
Kax Baxam, peryaspusauma 0o A.H.TEXOHOBY CyUSCTBEHKO NOBHIAET

ycerotapBOCTE ONpeleNeHAA DeoJIOTMYBCKEX XAPAKTEDHCTHK I0 BHOOPKaM

Manoro odmnsMa.
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Y. METON OIEHKM HEPABHOBECHHWX CBOUCTB HEYTERN

[IpocToit anvrepHaTBHo¥ oneEKoM Hanwuma y HedTA HepaBHO-
BECHHX CBOMCTB ABJSDTCA Pe3yABTATH CleqyvmerQ 3KCHOpEMEHTA B
Oomée PV T. Uccrenyemaa HedTh noMemaeTcs B TOOAORAOAWPOBAHHHI
KOHTSlHep, NOCHe Yero NaB/eHde IONHBMASTCA IO ONDPBX6JeHEBOro
ypoBHa (Hampumep, IO BEIWYNHH NNaCTOBOTO NaBAeHEA). Janee.CH-
CTeMa BHIEDEHBAETCA B [IOK0S N0 YCTAHOBJISERA TepPMOXEHAMEIECKOIO
paBHOBECHA OpH JASHHOM. NABRAeHEH., lianes, nocle CHCTPOr'O HAMEHEeHHA
o0neMa CRCTEMH HA BeINYRHY AV OyTeM HepeMelleHAd NopmRA OPH
IOCTOAHHOM O(0BeMe HPOMIBOIMTCA HaO/MISHHEA 38 M3MeHeHmSM IaBle-
HEA B cUCTeMe. }M3BeCTHO, 4TO B CIydae HeHHBWTOHOBCKOY XEIKOCTH
naBJicHEE NP HeM3MEeHHOM od%eMe H3MeHATHCA He (OyleT. Ec/iE Be-
HBOTOHOBCKAA EUNKOCTH 00JanaeT HOpPABHOBECHHME cBOHCTBaMM, TO
KApTHHS OKA3wBaeTCA MHo#. [IpH pe3rOM YMSHBIGHHA NABJGHAHS B
cacTeMe . HadanaaeTcA NocHeNybles MeJIBHHOe BO3pacTaHBe HABJICHEA;
COOTBETCTBEHHEO, PR Pe3KOM NonbeMe IAaBJ/IGHHA, OOCJeNHEe B HAlb-
HelmeM MOHOTOHHO CHEXA6TCH.

Ha prc.20 mpEBSIeHA KpEBAA U3MGHEHAA IaBJIeHHA B CoMmoOe
PV T ¢ tagenoR redTbd mepMo~KapOOHOBoY 3amexm JCHHCHOIO MECTO-
DOENOH¥A. ONHTH OPOBOMAMWCH OpH Temmeparype 7 = 25°C, Gamskoi
K O/acTOBOH,

lisMeHeHNe IABJEeHEA BO BpPEMEHH ONRECHBAGTCHA YpaBHOHREM
2 - -z S5.1
P(t) P. *(& E.)exp( —1:) ( )

rre Po s P(o)  Pos P(e)



1000 2000

Puc.20. UameHeHHe pam/eHBA B 6omMGe PV T ¢ HedThD
YCHHCKOTO MECTOPORIeHUA

3000 ¢ cex

¢9
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O0padoTKe Pe3y7AbTATOB SKCIeDAMEHETOB .IPOBOXHETCA OyTOM Io-

pecTpoiiky 3aBBcEMOCTH (5.I) B HoaynoraprfMrYecKAX KOOpHAHATAX

0, Plt ) R (5.2)

_t
Pc;"'P.- T

B KOTODHX OO yTJIy HAKJOHa oNpenendeTCAd BpeMAd DeJIaKCcaAlpl CHCTEMH
T.

B cooTBeTCTBER ¢ JaHHHMK punc.<! Bpemda penakcaimum T = 830
CeK.

licxonss U3 HAHHHX 3KCIEPHMBHTA,MOXHO ONpeNeJIETH DABHOBEC-
HH# ¥4 HeparHoBecHWE xosffmmmeHT cxmmasmocTh. I[yCcTh Opp M3MEeHEHMH

00bEMA CHCTEMH Ha AV JaBJIcHAS H3MSHHUJOCH HA AP . JTorma

BeMYAHA HepaBHOBECHOTO kosfdMIMeHTA CRMMASMOCTH DABHA
J

4.V
‘ﬁ) V AP
a8 HepaBHOBECHOI'0
P AV B

| D e —————
D e P em——— -
Py A =) {- b

/

QueBBOKO, YTO ‘j5}>,F' . LA Tﬁmen?ﬁ Be(TH IOepMo--
KapOOHOBOH 3ajexy YCHHCKOT'O MeCTODOANSHUA B /ﬁ» ~ I,3. Oue~
BHIHO, 4TO j?:’) } . Insa T?JKBJIOH HefiTH nmepMO-KapOOROBOY 3alexn
YCHHCKOTO MOCTODOXIOHHA B /ﬁ» = 1,3. Ouepmmyo, 4T0 3Ty OCOOBH-
HOCTH HeOoOXOmMEMO JYATHBATH PR PacueTax MaTepualbHoTo (anadca,
TRIPOIMHAMIYECRAX OIleHKAX & T.0.

[Ipp nrIaAApPOBAHRY TENJOBOIr'O BOSHeRCTBHEA HA 3aJeXp HJA
npr3adoiiyn SOHY NJACTA QHANQOIEUHHE JIHXCASPAMENTH NPOM3BOMATCH IDH
pPa3/MYHEX TeMuepaTypax ¥ ONpexesIHeTcA TOMHePATYDHAH 3SaBACHEMOCTEH

BpeMEHUM penaxcalyH.



&-3 - Ea
P(t)-Par

1000 2000 3000

Puc.2I, BecnoMoraTenrHas 3aBHCEMOCTE VA OUDeNSJioRMA BPOMBHM
peJlakcaugy Mo NAEHHM YCHHCKOY HedTH

t,cex

h9
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YI. WUCC/IEIOBARUE TUIHETPAIMOHHNX XAPAKTEPUCTHK

HEHHOTOHOBCEQD(C%%EH HA #OIEAAX TOPACTOH

Jenbo gccleoBaHEY HA MONeasxX NMOPHECTO{ CpellH AB/AIGTCH
YCTEHOBJCHUE HEeHBHTOHOBCKOrO XapakTepa (RALTpaIMA He(rTK B OJaC—
TaX, OlpeneneHye KpUBOH TedyemMdA, OlCHKA BeJMIMHH HAYAABHOIO T'pa-
IMEHTa upy QUIETpALE I AHAEeKCca aHOMaABHOCTH, & TaKXe BOSMOXKHOCTH
NPpoABACHUE pesaakcauroHHuX 3afHexToB.,

[Ipy guabTpauuy HEHbOTOHOBCKOU Hedrm 4Yepe3 odpal3el OOPHC-
7ol cpemd (KepH) B 3aABUCHMOCTE OT CKOpPOCTH GUALTPALNM MM CO3JaH-
HOTO TpalieHTa NaBieHUA H3IMeHseTcs KoaPdUnEeHT NONBHXHOCTH, DaB-
HHH OTHOWeKH® CPOHALAeMOCTH K 3fdexraBHON BA3KocTH HedtTH. LpH
MA/HX CKOPOCTAX (PUAARTPAIMNA, YTO COOTBETCTBYET YUaJleHHHM OT CKBa-
RUHN 30HAM nJjacTta, He@Th HBETaeTCA C NPaKTKYEeCKH HepalpylneHHOA
CTPYRTYpoH., JlomBHXHOCTEL s€ fIpH ITOM KMMeeT MUHEMANLHOE 3HaveHue.
ﬂm;h';(&)#xw C pocTOM CKOpocTK (PHJABTpALMY OPOHCXOMNT pas-
pyuleEye CTPYKTYpPH HedTd U yBeludeHue NOJBHRHOCTE X0 MAKCYMAABHOTO

3HA9EeHMNA “uu’&(—)mw 4TO COOTBETCTBYeT YCJ/A0BMAM Npa3aCoHHOM

(\ Waa Ly

30HU. OTHomenye R = Ha3HBaeTCA AHISKCOM aHOMANUM BA3-

[\u--ilﬁ
KQOCTH.
ilpoBeleHue KcclemopaHuil Ha Momesd NOPECTOYW cpemn OPOBO-

IUTCH B Nana3oHe CHKopocTe# ¢mapTpauuy, COOTBETCTBYWIHX peaJbHHM
OJACTOBHM YCJIOBHAM. B pe3ynsTaTe onopeleideTcs 3aBUCHMOCTD e

%“‘*‘L“?\ rae N - CROpoOCTE (HMIALTDALA. ,llanee DOJYIeHHHE NAH-
HHe OepecINTHBAVTCA M cTpodrca rpafnkx f\= W-\gﬁéﬂs&ancn—
MOCTA DOEBHRHOCTE OT MOAYJId TpalMeHTa IaBJeHus., Ha pnc.<Z22 npa-

BEIeHH 3aBUCHMOCTH CKODOCTE (AABTPAUMH ¥ HOLBARHOCTA AAACTOBOINM



PEc.22. WaMeHelkme ckopocty dmiasrTpamue nonactToBof HedTH
CKB.952 ApIAHCKOTO MECTODOXEeHHAA B IIECUAHHKS

OT IpafdeHTa IABNeHUA
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HepTH CKB.UDZ ApJAHCKOTO MECTOPOXNEHHA B NecCuaHHKe OT MOy JIA

rpafuelTa HapieHui. Kax crelyeT R3 DHAC.23 MUHAMAABHAA BESINHA

N e VYV Y _ RUSERE WY &
HONBAKHOCTE Weiiw 1€ om MAKCEMAMBHAA W\ o ,=2 818 Ao

Tarum o0pas3on, KHIEKC aHOMANLHOCTY pPaBeH @ = 28, 3T0 03Ha-
yaeT, 4YTO BA3KOCTH HedTH B npy3acolBol 3oHe ¥ neprdepuitHoir

YacTH NiJacTa OTIMYanTCa B <8 paa.

TVIHPOIMHAMWYECKUE WCCJIETOBAHVA CKBAHMH C HEHHOTOHOBCKMMA
HERTHMA

Ha ocHOBe mnpeuncraBlfiedHdil o peosiorudeckux cpolicTBax Hed-
Teif, NOJyYeHHHX HA OCHOBAHMM pPe3yAhTATOB JNAGOPATOPHHX JKcCHEenH-
MEHTOB, OpPraHM3yOTCA IIPDOMHCJOBHE THIPOAMHAMYYECKKE HCCJIeHOBaHKA
CKRaxiH. LenpW 5TAX HKCCAEROBAHAX ABAAOTCA OLEHKA HEHBOTOHOBCKEX
CBOMCTBR He{TH B OJACTOBHX YCJOBHAX, OoOpeleJeHAe BEAWIMHH MOXY-
jii HAYAJBHOTO TPAlMEeHTa Npy QuUAbTpaimy HedTe I ee peliaKxca-

IIMOHHHX XapaKTeDHCTHK.

YI. OIEHKA ITPOSBAEHVIA HEHHROTOHOBCKUX CBOWCTB
HEDTH 10 KBR

OnpeleJseHEe HEHBOTOHOBCKOTO XapakTtepa QuibTpanud HedTH
B OJ8CTe OCHOBHBAOGTCH HA ToOM faxTe, 9ITO0 BASKOCTL HEHLOTOHOBCKUX
Hefrelt, a, cxemoBaTeNRHO, ¥ TEIPOOPOBONHOCTE IJAacTa C TAKOU
He@ThD, 3aBACHT OT CKODPOCTM (QRABTDAIMA.

C 2TO# 1ellp HA CKBAKAEE CHEMAOTCA CODHA XPUBHX BOCCTa-
HOBJIGHAA IABJGHWI, JIPMIGM YCTAHOBHBHAACHE IENDPBCCHA HA KAaKIOM
pexuMe Hepes OCTAHOBKOHR CKBaXWEH EMEOT pas3EYHOe 3HaYeHne.

Janee Kawmad KpEBasd ofpadaTHBaeTcA OCHIHHM CHOCOCOM B HOJyJAOIra-



5ngz
10 mllac 2
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Puc.23. UsmeHeHne sfpexTHBHOH HOOMBEXHOCTH IAACTOBOH
HedTH CKB.95< ADISHCKOTO MECTOPORINEHEA B
JecuaHy¥Ke OT TpRIKSHTA NaBjeEKA

68
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PUMUYECKIX XOOPOMHATAX B OOpeNesIdPnTCA DapaMeTpH NJAcTa: I'HUpo-—
! NHO300POBOAHOCTL., KCJM C u3MeBesmeM HavdanbHoORl mempecCcHE TIMIpO-
NPOBOXHOCTE nJacTa TaKKe H3MEeHgeTCH, TO 3TO MORET CIAyXATH IPH3-
HakoM (B ciayuae cnadot mefopManmm Xo/NMeKTOpR) HPOABAGHAA He-
HbBOTOHOBCRUX CBORCTE He(TE B HJIACTS.

B xagecTBe OpHMepa B Tad)mOs IPEBEINSHEH XNAHHHE ACCJISXOBS—
HuA CKBAXMHH Je II MuRaeBCKOI'O OOHTHOIO y4YacTKa APJNaBCKOTO0 MEecTo—
poxgeHKA. Kax BMIHO, C POCTOM HAYAJALHOTO LeCHTA CKBAXUHK NpPOBO-

LUMOCTE JIJACTA Pe3KO BO3pacTaeT.

Tadmmna 7.1.
Tokem ronammg V. Y ‘Y T T
llednT CRPARARS, i 15,2 1 20,3 ! 21,21 24,6 | 27,1
m°/cyr, ! ! ! : !
I'M1ponpoBOMHOCTE, | 2.8 4,3 1 491! s§501 7.8

IOI MSZHQ'C ! ; | i i

QLleHKYy THKCOTDOOHHX CBOACTB Hedr¥ MORHO IOPOM3BOMHUTE IO
5@PeKTy TUCTepEe3Kca TEIPONPOBOXHOCTA, onpenelJeHHoit no XBI &
KpuBoit mamerma maBieHns (XKII). B radmuiue 7.1. IpUBOAGHN PE3yALTa—
TH TaKOI'0 COHNOCTABJEHHS N0 CKB.K 7707 MUHaeBCKHOTO yuacTKa ApiIaH-

CKOTO MOCTODORISHUS .

JeGuT CKBARURH, M°/CyT. 17,2 24.3 30,2
TWIDONDOBOMHOCTS 00 KBE° IO IM3/illa'c 7,5 8.6 10,9
Tupponponomitocts 00 KL+ 1011y3/faxc 3,6 5.3 4.8

TR aae - SRS o s s Tt S P i s PP S JEph S ambly R A aah S g g et ek we gt opgeh S R S

T mm SR Gl MEE SR e A el R S e W e G i et e o N e ———



10

Kax BHIHO, I'BIPOOPOBOMHOCTE, onpenedeHHad no KBI B
NOATOpa-EBa pasa doiabws, YoM onpeneleHHas mo K. 3To cBA3aHO C
TeM, 9TO B NEepBOM cJiy4ae HedTh B NJACTE BMeeT pa3pyWeHEY® CTpPYyK-—
TYPY. OTO Xe BHUEHO A3 IpadAKoB puc.<LYy, THe OPUBSISHH KDHBHE H3-—

MEHOGHES , NaBJeHAA B cKBaxuHe Jo 7707 a nomyJorapufuMaveCKUX KOOp—

AAHATax.

Jul. KCCIEIOBAHUE CKBARMEH METOJIOM ABYXCTOPOHHMX
KPUBHX USMEHEHAA JAB/EHHA B CKBAMVHE

MeTOX IBYXCTOPOHHUX KPHBHX U3MEHEKMA IAaBJIeHMA B CKBAXKHE
NpeHHA3HAYEH IJIA OCHAPYXSHMA B IJNACTOBHX YCJ/AOBHAX HAYAJIBHOIO
TpAMceHTa IAaB/6HAA A ONERKH 6TC BEeJFYRAH XapaxTepH3ynmero He-
HENTOHOBCKZe cBoitcTna najrei.

CreneHb OPOHBJIOHEA HEHBOTOHOBCKMX CBOUCTB mpy (UMb TpALIBH
B [JaCTe MOXeT OOpDSIEJATHCA Kax cocTaBoM camo¥ Hedrn, Tak M
pPAIOM IpyI'aX QAKTOPOB: NDOHUNAOMOCTEK KOJMASKTOpa, HAMWYIUEM CBSI~~
3aHHOlt BomH ¥ rasa, TeMoeparypod Cpell, OPHCYTCTB4EeM B COCTABe
KOMJIEKTOpa AUNKOCTH.

HauGonee HalexHO HaJAuUUye B BEJUYNHY HAYAABHOIO I'paldeHTa
DaBJeHNA B NPOMHCJHOBHX YCIOBEAX MOXHO OHNpeIeNaTh HNO pe3ynsTaTaM
cllendalbHuX IUIPORUHAMUYECKAX UCCJHRIOBAHMI CKBAXUH.,

[Ipy AcchermopaHMy CKBaX#HH ¢  HLOTOHOBCKEME He(QTAMUA BOC-
CTaHOBJICHEO2 3a00HOe IaBJieH)e COOTBETCTBYeT MNACTOBOMYy. OHHAKO,
eciy HefrTp o0nanaeT BA3KONJACTUYHBMH CBOMCTBAMHA, TO MSXIy BACCTa-
HOBJIEHHHM 3aC04HEM ¥ NJACTOBHM JAaBJACSHUAMHM CYWECTBYET pasHAia, Oli-
peneligemMads BeNUYMHOA HAYANLHOIO TpalMSHTA IaBJSHUA. Mcnonp3ysa
3TO CBOUCTRO, MOXHO OLEHUTEH BeJWMUYKHY HAvYaJsHOTO I'palyieHra I8Bje-

HUg 00 OBYXCTOPOHHeW KpUBO¥ BOCCTAHOB/IGKMSL NABAGHIA,



ﬁPC ({)J Mo

Pac.24. QopMH KpEBHX BOCCTAHOBJGHMA & NANGHMA NABJCHHEA
o cks.7707: I, 2 -XBI;: 3 - KII

F



12

Ha pEC.25 npuBefileHH KpABHEe BOCCTAHOBNSHAA 3aGolHOro naB-—
JeHUA NOC/e OCTAHOBKY CKB.X 7 MaHADHXMHCKOTO MECTOPOREEHUH

Komy ACCP m kpuBad NaueHHA NABJIEHAA [ocie NoJMMBa HedTy B CKBaARA-
Hy. Hecopmazenus acUMATOTUYECKHX 3Havesmdt namnenu#t B xoxlie ofonX
OPONeCCOB CBHXETEJNBCTBYET O HAJNKINM HAYAJNBHOTO TpaIAeHTa IaBie-—
HEA .

Insg Tor0, 9TOOH OLEHNTH BEJIUMHY HAYAJLHOIO T'PaIMSHT&
NaBJ/IeHRA HEeOOXOMEMMO ydYecTh, QYTO pasHAUA MeXy YCTaHOBUBUMMEACH
3HAYCHUAMH QNABJGHHA OOCKE BOCCTAHOBNEHUA Py U nameHns P, 3aBUCUT
or Koagdectsa W nommaTolt B cxkBamAEy Hefrz. C srol umeapp npo-
E3BOISIT [OPIMAAMI MOLAYB HedTH B CKBAXUHY K ONpele/IANT 3HAUeHUES

bPo=P -Pis . Tasee CTPOUTCH 3aBECHMOCTE N R(W) ,
XOTOpan lIpelcTaBnsierTcd LNpAMON JamHKel, NpOXodsueii yepes HAYANo
xoopmaHaT: b&VFe: “w, rie yrjoso# koaddduaent O = (i%cff‘&)/:

= (%%%} s . YIcKpuBJ/ieHAe NpAMOJIRHEWH0i! 3aBYCHMOCTA COOT-
BETCTByEeT TOMY, YTO 30HA HOOBHLIEHHOT'O NABJeHESA, BH3BAHHOT'O N[OI-
JITBOM XUTKOCTH, JOWJI KO KOHTYpa NUTAEHA CKBaXMHH. JTOMY MOMEHTY

COOTBETCTByeT 3HAYenue uasieHrd I%* e u mpemeisHuli mepemax

P P.o ~Fie | CooTBeTCTBeHHO, NNACTOBOE NABIEKN® DABHO:
o
=

_ PothRo
Pﬂk - a (8.1)

a BeJMYMHA HaYaNBHOTO IpafMenTa & paBHa:

32

G - (Gxhe )”‘:(M) (8.2)
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Pac.25. KpaBad BOCCTAHOBIEHAA 3adOfHOTO ZABJEHHME NOCAS OCTAHOBKH

CKB.JP 7 MaMapuxuHCKOTO MecTopoxieKUR Komi ACCP ¥ kpmBadg
NafeHaA NABJSHAA

g4
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k h
I'aaponpoBOIHOCTE T~ A OBS3ONPOBOEHOCTE ‘¥ onpene-—

JADTCA OCHYHHM o0pa30M 0 KpHBOK BOCCTAHOBJEHMA NAaBAcHHUA, Oepe-
CTPOeHHOt B nonayJorapefMmudeckdx KoOpH4HaTax.

Ha puc.26 npuBeleBH pe3yAbTATH 00paCOoTHM TAHHHX HCCAEeHO-
Bavuli cxparmmy K 1007 MecTopoxmeHsmd IpAscBasg coOoka Asesplaimsiad-
cxot CCP. B pe3ynsTaTe pacyeToB Oo gopMynam (8.I) u (8.2) mexon-
HNX JaHHHX (puac.27) NONYYEHH CIACKyONME 3IHAUCHHA :

KosPfumueHT a = %‘5— . Npuupmat h = I0 M, wa = 0,2,

P = I{J"'Sr*.‘IILa"'I moaydaeM & = 0,013!‘%—13— .

Be/mu4ynua 0JACTOBOILO IaBMCHUA Pon = Li%—G—l-g- 4,8 MlIa.

Ha cxksaxuHe OPOBOMUTCH Cepus TAKEX KHCCHASZOBAHAK ¢ pas-
IAYHHMA HAQYaNbHHME HeddTraMi KO OCTAHOBKY CKBaXUHH. TarKM o0pa3on
ONpeNeIAeTCA 34BHCAMOCTE HAYalbHOTO TpaliicHTa KaBICeHUA (¢, na-

e\

YajBROrO Nepenaa AVe ¥ TUIPONDOBOIHOCTH % OT Xemra M

IenpecCER Ha NAacT.

IX. TMATHOCTUPOBAHWUE PENAKCAIMOHHHX CBONICTB HERTH
10 KPVMBOW BOCCTAHOBIEHRMA TABIEHWA

[ipe onpenesioHNH RApaMoTPOB IAACTA TENPOOPOBOAHOCTHE X
IL830NPOBONHOCTH IO DE3YNBTATAM I'HIPOANHAMMYECKUX HCCJIenoBaHEH
CKBAXHH HeoOXOAMMO YIBTHBATE BOSMOEHOCTE HNpPOABNEHEA pelaKca-
m4ORENX 5PPexToB, eCIM Tarue cBolcTBA ONJH OCHAPYEGHH B NIAGO~
paTOPHHX yoloBBAX (cMm.pasmen Y). HeydeT aTHX SBISHRH MORET OpH-
BBCTH K MHOTOKDATHOMY M3MEeHEHUW BEANYMHH OnNpeleNiaeMHX NapaveTpoB.
HoaroMy HEeoGXORVMMO NO KpEBof BOCCTAHOBJCHYS HNABJISHEH IMATCHOCTH-
pOBaTh, ABAAUTCA N peJAKCAIMOHHHE CBOMCTBA HePTH CyueCTBEEHHMK
B maHvoft cuTyarmd dan HeT. B caydae mNOJNORATENBHOLQ OTBETa pPaC—

qeTHHS QopMymH IJA ONpeleNeHUA THIPO— ¥ N5e30IPOBORHOCTH OKA3H-
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Puc.26. KpuBHEe BOCCTAHOBJSHEA ¥ CTACH/M3AIMM JNABICHUA
(cxB.} I007 I'pa3epas comKa)

I ~ BOCCTQHOBJIGHMA AABJEHHS; NaNeHHe NaBJCHEA 3
JOC/Ie 3AKAYKE KUEKOCTH: <2 -~ ¥ =3 + 3 =6 M°;

3-N =3+3+3=9nM:
4 -y =3+3+3+3=12mu
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crb. 1012

4 2 3 Vv, M

Pac.<7. 3aBUCHMOCTH HAY&JBHOTO nepenala JaB/ISHAA
0T o0BenMa BaKAYKH

Mecropoxgetse I'pA3eRafg CoOnkKa
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BAOTCA AHHMH, YeM JJIH HBOTOHOBCKOU RUITKOCTE.
C aTodt Lenpw pPACCMATPUBADTCH IABES KOHKYPHPYWUEE I'HANOTE3H:
I. dunpTpaiss OONURHAETCA 38KOHYy llapcE (HBOTOHOBCKAS
RAOKOCTSD) ,

<. DUABTPAIMA ONNUCHBAETCA 3aKOHOM

k
V= '—-(grao‘p—l-'\'%rw\}p) (9.1)

14 DBECKpAMEHAIMA MoZesell MCHONB3YeTCAd IMATHOCTUpYWmKH
KPATEPKH, BHUYKCAAEMHE C NOMOWBY LHeTepMEHADOBAHHHYX MOMEHTOB KpH-

BOH BOCCTaHOBACHES lNaBJeHAA
a{ . Mo Mo
= —

. " (9.2)
Ha:"‘ft [‘P(ﬂﬂ')—P((,)] , k0 12
(4] !} )
I?(%) — xpuBas? BOCCTAHOBNEHAA NABJCHHA.
N3BeCTHO, 4YTO IIA EBROTOHOBCKOKM XUIKOCTH BeJAYNHA XpUTe-~

prsa A yIETOM BO3MORHHEX HOTpelHOoCTei 3ax/MwdeHa B Openesax

20« d<ey

Ecnu ot <2,0 , 70 QeibpTDAIMA B MNRACTE OPOHCXOMAT B
COOTBETCTBMY C 3aKoHoM (9.I).

IIpy. ycnoBau d>2,4 , JUATHOCTHPyeTCA Npr3adoiiHas 30HA
C VXYMOeHHKMY KOJNJISKTOPCKMMY CBOHCTBaMu,

B cliydyae CONpABRENIMBOCTH ypaBHeHya (9.2) napameTpy IJjacta

ONPEHENANTCH K3 COOTHONLEHH

S OkMe1oMaP 2 ©SMAP- 2 Mo M,
T =2 le?eMbBY T, 222 - 2 .
Mo &p Mo hp

1 (9.3)
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3JeCh Q , B P - IelCBT M OempeccHd Ha OJacT Ao
OCTAHOBKH.

B KadeCTBe IpHEMepa pacCMOTPMM De3yJbTaTH o0padoTKy KpH--
BO# BOCcTaHOBJeHus EABJeHBA B cxpaxuHe » 1007 Ha nepmo-rapdo-
HOBOU 3anexy¥ JCEHCKOTO MECTOPOXIeHmA. HavallpHaa [enpeccHA Ha
NZACT MO OCTAHOBKE CKBa®Xyhy AT = 0,66 Mla, nednT CKBAXIHH
IO OCTAHOBKH GQ = 7,36'I0-6 M>/c. BHYMCIIEHEHe 3HAUCHUA NeTep-
MUEHYPDOBAHHHX MOMEHTOB IOKA3HBADT M, = 41,9'102 Mla‘c,

M, = 26,?'106 Mla, M, = 30,,,2"'I0IO Mlia-c. Pac49eT mTMaTHOCTH~
pywliero KpUTEepHa no opmyne (9.2) maer d = 1I76. Cne-
noBaTeJLHO, NPERNOYTeHue OTAaeTcd (UABTPaIMZ 0 3aKoHy (8.2) ¢
penakcanyeli. PesynprrTaTH pacueTa NapaMeTpond 1JacTa N0 GopMynan

(2.3) npuBemeHN B Tadausne.

Tadrgua. S.1.
—— T T
! ) N 3
- r P — R AN .
apaMeTpH nnacTa.i T , C % c T M°/Mlac
3akoH Japcy 4,I'IO4 2,8‘10"5
QUANBTPAIME C
pejiaxcarye 4,6°10° 4,3'I04 0,9'10’5

B 3Toit e Tal/iMUe NpHBelleHN Pe3YJ/A5TATH pacueToB Oapa-
MEeTpOB OJacTa Oe3 yueTa pPeJIaxXCalMOBHEX CBOMCTB, s 2T0TO B

fopynax (9.3) nosoxerio T = 0. Kaix BUOHC H3 CPaBHEHKS JAHHHX
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raémam (9.I) THApPONpPOBONHOCTE AIacTa, ONpele/eHHAs Ge3 yIeTa
peilaKCcalMoOEHNX CBOUCTB, OKA3HBAETCS 34BHNEHHOE doiee, 4eM B

3 pasa.

X. OIPEIEJIEMME PEOJIOTVYECKUX XAPAKTEPUCTUK HEDTEA
[10 JAHHHM UCCIELOBAHUA CXBAXVMH METOIOM IVIPO-
[IPOCIYIVIBAHVA

Buavajse MMOYIABC OT BO3Myulanume#l CKBAXWEH, KOTNA I'PANMeHTH
JaRjeHid B pearrpyomel mayn (MeHBle NpPeNsibHOTO JMHAMKIECKOTO
I'pafdeHTa cOBura), INPOXONUT B YCAOBUAX HepaspymeHHoOR CTpyHTYPH
A NapaMmeTpH TBIXPOOPOBORHOCTM ¥ HRE30NPOBOKHOCTH COOTBETCTBYLT
HeTy ¢ Hepaspymerxoll CTPYKTypOii.

[lo Mepe pocTa NaBJEeHVA B pearupywiieil CKBaXWHe mepepacnpe-
KejieHne IaBJIeHMS MeERYy CKBQRAHAMH OCYWECTBIAASTCHE B YCJAOBHAX pas3—
pyueHss CTPYKTYPH HedT¥ M Torma, OapaMeTpH, COOTBETCTByWiIMe NpH-
pameHuy xaBJeHEd, CyXYT XapaXTepHA30BaTh COocTosHwe HedTa C paspy-
WeHHO¥ CTPYRTYPOH.

B chay4das, ecI¥ HCCISHyeMHE yIacTOK.HAXOIMTCA B CTANEH
paspymernolt crpykTypy Hed™® (IpOBONEIACH IKCIAYATAUMA), TO HPO-
CIAyUKBAHAS MEXIy CKBAXWHAME HA OCTAHOBKY BO3Mymadlle cxBaXdHH
(pearupyvmas npocTauBaceT) NO3BOAAET HNONYIMTH DapaMetpH moJIacra,
COOTBETCTBYDIAE H3MEHEEA® CTDYKTYPH HedTH OT HepaspymeHHOHE X
paspyueHHoH .

PasOnTe KPpHBYW PEarEpoBaHUA Ha yIaCTKE B 00paCaTHBATE
KaBRMHE B3 yYACTKOB HE3aBUCHMO ONMH OT APYTOro JRCHMY 43S METOIOB
00paCoTKE XPMBHX TI'EIXPONPOCHyUMBAHRAR ¥ IIb@30IPOBOXHOCTHA, COOTBET-

CTBYDUKEe CTENeRA pa3pyueHBa CTPYKTYPH HePTH.
JIoOMepMB ngpamMeTpH TAXPO—~ ¥ OHEe30NPOBOXHOCTH, 3aByCAWME
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OT BpeMeHR B Hepenala IaBjieHnd, NOCTPOATH KPHBHE pacnpeleleHUA
9TRX [apaMeTpoB OT NABJIGHAZ, T.e. PEoJoruvyecKue KPHBHO (PHIBT-~
paupy HePTH.

Ha nmoMyYeHHNX DeOJOTHUSCKUX KDUBHX $MIBTpAMN (puc.285)
HadmpnaeM TpE y49acTiKa: I-it yuactok -~ "aB" — NpAKTHYGCKM HenoO-
BEOKHOM Mg masyo nomsBuxHOW HePTH, xapakrepysyrueifcs MUHAMAIBHOU
I'BODONPOBOXHOCTEY (IONBMMHOCTEWD); <-i yJacTox — "OR" - mepexon-
HHit, TAe TRIPONPOBONHOCTE (DONBUAHOCTH) HediT¥ DPE3KO yBeIMYdBaET-
CH -~ 3TO 30HA HAaYaJa pas3pyleHMA CTPYKTYpw Hedra; 3-K yYacTOK -
"Br" - 3oHa OpeleJbHOTO pal3pyueHuss CTPYKTYpPH HedTE, 3TOT y4acTOK
XapaXkTepha3yeTcss NOCTOAHHONK MAKCHMANIBHOA BeUU#HOX TURPONPOBOXN-
RocT¥ (IOMBURHOCTH) .

Onpene’liTs peojioruYeckue [apaMeTihn QUAbTpAUMM: TPANACHTH
NABJCHAX HadyaJa paspyueHus CTPYKTYDH HedTu Hv , I'DajueHTH XU~
HaMBUYECKOTO NABJIeHMAS COBAI'A H ¢ CpagdesITH MPEae/iBHOTO paspyuic-
H¥A CTPYKTYPH EedTia lLv\ .

Hajity n3MeHeEme BASKOCTE He(rK ¢ paspylieHHOA ¥ Hepaspy-

Lenuod CTPYKTYPOH ¥ OTHOWSHHE YIPYyI'oemMxOCTH.

[IPAMEPs OIIPENTIEANA PEQIOIVHECKUX IMAPAILSTFOS
HEHHCTOHOBCKOM HEDPTH

Ha puc.28a npreezena KpuBad DearAPOBaHEA, NOIy4YEHHAd MDA
reenenoBann ckBaxiiH 1006-I010 nepmo-rapOOHOBOL 3aJeXi YCYHCKCTO
MeTOPORIEHAR MEeTOHOM THIpONpoCHymABaunA. McclenoraHue NpPOBEABHO
Ha OYyCK BoaMymawued cxsazuwHe [C06 B padoTy, T.e. B YCHIOBUAX
paspyuweHys cTpYKTYPH Hedrh B niacre. Pearupywinad cksaxmua 1010
~ cneuuanbkio OCTAKOBISHHAH, HAXOLATCA OT BO3MyMaviied HAa pacCTod-

Hau 90 M. Kaic ciexyeT A3 pnic.<28a, ¥MOYJABRC OT Bo3Mylmawmel CKBARMHH
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CHHCKOI'0 MECTOPORINSHUA METONOM IHXPONDOCAyNMBAHKA

6) peonorpwueckve Kprehe (UILTPALMYU, TMOCTEOEHHEE N0 pe3ynbraTaMm
uccrenoBakus cii:IOOG—IOIO

[ - 38BUCAMOCTL X2 OT 4 P

2 - 3aBUCYMOCTBH oT , - COOTBETCTBEHHO I'pPAlUeHTH
OyHAMHUECKOrO HAaBNeHUs CIBUIMa Hauaka W NONHOTO pas3pyuweHUs
CTPYKTYpL HedTk

Jé
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K pearupyvmelt nmpmmes ¢ CoJpIMM ONO3JAHEEM B 48 4acoB, 3ITa KpA—
Ba&d pearmpoBaHus Oulxa ofpadoTaHa B COOTBETCTBMY C BHOEW3JNIOMEH-
HHMK ODPOAIOCHJIXKAME CHASIYBUM 00pas3ol.

Pa3dpBaeM BCW KDMBYW DearvpoBakUA Ha MEIKKEe yYacTKE KB 00—
padaTHBRaeM ¥X He3laBMCAMO ApyT OoT npyTra. Taxmw olpasoM onpelensem
napaMeTpE NJacTa ~ DEIPONPOBOIHOCTH J%b' ¥ NBE30NPOBOJHOCTE &
10 KAXAOMY yYacTKy (xaxuod mape paCUeTHHX TOUEK). B JNAKHOM CJy-
yae, KpHBas DPOATHPOBAHKA , NPOBeleHHAH Ha puc.l§a, Ouaa odpado-
Taua C HNOMOUHD BTANOHHOM KpuBoili EBopucoBa—-HKo3JNeBa A MHTEIPaAJLHH!M
MeToaoM. B pesdyibTarTe 00padoTKH OHWIM ONpeXeneHH HapamMetph fél
A 72 B 32BECHMOCTI 0T E3MEHEEUA EaBIGEAH, NOJYyYEHHOTO B pealil-
pyolei cxBarxuHe.

[locrpouB rpadekd 3aBUCHMOCTH THIPOUPOBOKHOCTE ¥ [O5830IP0-
BOIEOCTF OT IeilpeccHi, Nojdyuaem peoJoryyecuye kpusue duaprpaydy
BHCOKOBABKOY nedTi YCEHCKOTO MEeCTODOXIeHus B maacte (puc.2 0).
Xax cliemyeT 43 pHC.28G, $opMa DEONOTAYSCKHX KPUBHX QUILTPALMH,
MOJyYEeHHHX [0 JaHHHM MCCACKOBEHMA CKBAXUH METOIOM I'AXPOIPOCIy-—
UABAHUS WKIOSHTRYHY ¢OopMe THIMYHHX PeoJoT¥YeCKHX KDUBHX GUIbLTPaA-
B, DOAYYSeHEHX [0 RAHHHM NaG0paTOPHHX HCCJIeXOBaHWi BHCOKOBA3-
Koli He(pre. 3aTem no rpafuxy pHC.286 Owa4 ONpeResieHH pPeoaoTy-
YeCKye napaMeTpd HedTH Opd QUMIBTPAIMK B [1JIACTe: TPamMEHT IMHa-
MEYSCKOTC JIaBJEHUA CIUBHTA ¥ TPAUMEHT NpeleJIBHOI'0 Das3pyueBBA
CTPYKTYpH Hedrru (radn.I10.I). Kpode TOrO, 0 POOJIOTHYEC—
KM KPHBHNM PHC.28C onpelleseHH: BeMUdHA MIMEHEHHA BASKOCTY HedTd

C paspyueHHoll ¥ HepaspyiuleHHOH CTDYKTYpoxu

_&__ él’)/!l.}f _ 3,4 - % Y
f"t ) kh(faﬂ A '
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kh
I OlI8HKM HOCTOBEPHOCTH HOJYIEeHHHX DapaMeTpoB nnacwadﬂ,

¥ % OHM OHJM HCHNOJBE30OBAHN IJIA BHUMCAECHMA pacueTHOH KpmBOU pea—

I'MPOBaKERA [0 fopMyJe yupyloro pexama:

§ 10.1
AP um - (z;zt (10.1)
e & - pecur Bo3Mymapumel# CKpaxuuH, cM3/c, M -~ paccrod-
HAE MEXIy CKBAX¥HAMU, CM, % — TMEpO- ¥ OBB3ONDPOBONHOCTE — X

BEJLAYMEH llepeMeHHHe, olpelnessemne I'padmkaMy piuc.<80.

PesyJpTATH PAcUeTOB NPKBEIEHH Ha DHC,.28a, H3 KOTOPOTO
BHAIIRO xopoiliee coBMelleHaAe (PAKTHYEeCKOH ¥ pacueTHOK XPUBHX peardpo-
BAHUA .

PeoJoryyeckise napameTpHd DepmMokapOokoBod Hedirm, onpemeseH—
HHE IO HaHHHM HCCHASROBAHGR CKBAXAH METOLOM THNPOODPOCHyIRHBAHKA
OHJI1 COODOCTABICHH C PEOJOTHMYECKUMH xapaKTeprucFHKaMy, onpexeneH-
HHMY Ha 2KCHeDPiMeHTaJBHOR ycrakroBKe 110 mpodam HedTk,

JKCOepUMAEHTANbHHE ACCIeNOBAHKA QMALTPAUMA TARLNOW YCHHC-
Kolii HedTR B nopaAcToll cpele HPOBORMIACE 110 YCTHEBHM NpodaM CK3a—
®EHE 3. [0 pesyiasTaray HCCHEIOBAHUE OOCTPOEHH DGOJNIOTREYSCKAE KPii—
BHe Eery Opu ¢EapTpaiMa AAg OBYX oOpaslLOoB NOPACTOA cpelid pa3soil
ODOHHIIAEMOCTHA (pHC.29) ~ 3aBKCHMOCTH NOIBEXRHOCTH HedTH ;f; 0T
TpallieHTOB IaBJiienudd, lIo STHM KpEBHM OOpeleleHH T'pPaldeHTH IJVHamMu-—
YSCKOI'0 JAaBJEHMA CIOBUTA A ODEeNeJBHOIO pa3PYVlleHXds CTDYXTYDPH BedTH,
KOTOpHe IpHBefeHH B radmadne I0.I.

Ilo sKkcnepsIMeKTaIbHEM NAHHHEM KCCJASNOBAHMA, KAK cAelyeT U3
Tada.10.1, OpenefbHNe IpaliucHTH NaBAeHAd, ONpeneleHHHe N0 HedTH
CKR.J, YMEHBUSHNTCH C yBeUIYeEHEeNM NPOHHIAGMOCTR DODPHCTOX CPEnH.

BeJIBYpHN TPamreHTOB NaBleHAZ HAdala paspyuieHys CTPYKTY-

on Hz w npemensHOTG pa3pyuelra CTPYKTYDH Hedry Hon | onpene—



Puc.29. Peonoryueckse KpuBHe UAbTPAUKHA, NOCTDOSHHHE
10 ONAHHHM 3KCHOeDAMEHTAJBHHEX ucc/enosaHuit
yCTeeBO#X npoCH HedTH CKB.3 YCHHCKOIO MeCTO-

DOXKIEHNA

8%
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JeHHHe 00 FaHHHM ranponpocayiupanua cxeaxur 1006 - I0I0 cocrae~
JANT OIYH NOPSINOK C HNAaHHUME pKCOepyMenTaNlbHHX Mcclepopanail cks.d3.
HexoTopoe pacxoxieHKe ux 00 aCCOJOTHOMY 3HAUYEHHD OCBACHAETCA
CHeIyOIHM.

JKCrepuMeHTaJIbHHE MCCIEIOBAHEA OPOBOIAMJIACE HA NOPHCTHX
MOIEJIIX pAa3Kol npoEMIReMOCTH OT k = 0,286 MKMZ IO k =0,905MKM2.
CpelHAA NPOHNUAEMOCTH NPOAYKTEBHOI'O OaacTa IepMOKADPGOBOBOA 3aje-
XY YCHMHCKOTO HeTAHOTO MeCTODORIGHEA, onpsucleHHad N0 NAHHHM
TUIPOENHAMHISCKIX HECCllemoBaHuit, cocramnger nopanxa.s.mxmz+ Yap-~
THBaA, 4T0 IPAamMEeHTH IOUHAMHILCKOTO HABRJEHEA caspra (Hagala pas-
DyLIeHAA CTPYKTYPH) M DpelNelbHOTO DA3pyUeHHA CTPYKTYPH yMeHEbIanT-
CH C yBeJduyeH#ueM IODOHNIASMOCTH HOPHUCTOU CpeiH, MOXHQO OQBACHATH
pacxoxneHue peoJOrHdecKAX napameTpos HefTR, onpelielIeHHNX JKCcIOe-
PEMBHTaIFHO OO npodar HedTn npm ee PHABTpALMM IePE3 IOPACTYR
Cpeny 00 JaHHHNM TUIpOIpPOCAYyLEBAHXA CKBaxMB, pas3JBIHO¥ npoHuae-
MOCTBHY NOPOXYKTKBHOI'O OJACTA ¥ MOZEAGH [jAaCTa. 3aTeM OO0 JAHHHM
3KCNEePUMEeHTaNbHEX YUCCAeIOBAlMl ORJIC onpemelieHo B3IMEeHeHHe BA3KOC-
T4 HeTy C paspyilleHHOH B Hepa3pyuWeHHOH CTPYKTYDPOH, KOTOpOE COoCTaB—
JgeT 7}71:: = 3,95. ilo ITaHHHM I'AAPONDOCTyHHBAHMA, KAaK ONJIO yxasa-
HO BHIie, 9TO OTHolleHde cocTasnger 3,4.

TaxuM Q0pa3cM pe3ynbTaTy OUSHKA HU3MEeHeHuA BE3KOCTH HedTw
npy ¢ranTpalny B OJACTe, ONpeleieHHHEE OO OaHHHM ITUXPOIpOoCIyLId-
BAHUA CKBAXWH 15 SKCNEepPAMEHTSJBEHHX MKCCJeN0BaHVKii, XOpoilo cOTrNACYynT-—

CA NMEeROy CO00i.
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L1, ITIPAICREHUE

K “"PernameHTy COCTAB/IGHA NPOEKTOB U
TEeXHOJOTAYSCKUX CXeM pa3padoTku Hed-—
TAHEX A Ta30HefTHHEX MEeCTOpPOXNeHul".
0 NOATOTOBKE NAHNHX PEOJIOTHYECKIX
CBOIICTB HEHBWTOHOBCKIX Hedrei
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Peosnorugeckne cpoiicTBa Herelt

[IpEBONATCA Pe3yAbTATH U3MepeHuit 3a3iNCAMOCTH KACATEeIABKEOIO
HarnpasJIeHNd OT CKOPOCTH CHBMYA Ha POTANKOHHOM BHCKO3UMETPE
(pac.I). o 3TMM HAHHHM BHOADASTCS ONHA Y3 DPEOJOTUYECKUX MOMENS:
liBenoBa~EBuurama (radn.l), Xeccoda (7aér.2), BASKOYNpPYTIOif ®uo—
xocTd (radn.3). Ing onpemeneHAA HNapaMeTpos DBASKOYApYyTo¥ MOIeJH
IlaHEHE DOTAIMOHHOM BHCKO3MMETPHUN MepecTpakBalTCcAd B KOOpPKIHATAX
(puc.2, Tadn.3). Ha peoronuomerpe saiiccenbepra OlpedelANTCSE 38—
BUCKMOCTH HODMANBHHX HanpameHult oT CKopocTy cueura (puc.3).

[lo pesyasTatar n1adopaTopHuNX HCCJAeloBaHWM Ha KepHe onpene-—
I9eTCq 3QBACHMOCTE CKOPOCTH (HMALTpALd OT IpalMeHTa IasleEHdA
(puc.4), uHOeKC aHoManbHocT#d. Ha ocHoBe CEATHA OBYXCTPOHIHUX KDH-
BHX BOCCTAHOBJIEHUd IABJEHAT [OpPRK pPa3HHX HAUYaJBEYX JeCHTaX OinpeXa-
NACTCH BDeNWYKHA HAYaJBHOIO IpamMeHTa nasiesmns {(puc.D).

[Jo pea3yasTaTaM THAPOMMHAMEYECHAX ICCACKOBAHMUM CHBAXUK
METONOM ABYXCTOPOHHMYX KDUBHX BOCCTAHOBISHWI JNABICHHS NpPY DPA3HHX
HeYalpbHNX HeOATax # ZaHHHM THUDONDOCIYUMBAHAA ONpEHE/ifAeTCH BeNd-
Y#HA HAYyaNbHOTO IpaldeHTa IaBleHisa, AHIEKC aHOMajiBHOCTU A TUIpO-
IvHamudeckie napaderpH (puc.6, 7).

[IpA1 npumMeHeHUH TeNJOBHX METONOB NOBHWEHAS HedTeoToaYn

NPUBOISATCS 3aBHCHMOCTH PEOJOTHUSCKUX DAPAMETPOB OT TeMIepaTyDH.
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