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TiABA 1
BINGGE LHOTOKPATHANC PACCE LU HA
i AAHANMPORAIEIL HACTILL o
OLIACTI] BOJBIIK TOYERT PO L.

K

2,6.1. CTATCTIMECKOL (TELIONOE) OILTAHL: HuxilKTA
KAHAVPOBAIDY. QAPSLEHHLL YACTIL, B KPVCTAMIAL,
s peusHus S8 O GPOYHOBCEON JUSLINHIN! KBRHTOBOINO OCURE-
[OT0RA RAHOSUPOBAILX YACTH! X OCOCTOAHKD CIRTRCTHNOMRro (Yl
JODOTO) KBASHpABHOBOCHH HISBAHA YYOTG! NDPONPCCA MEKIGIPATHOTO

47, 0) - Z'enn [ pH O, 1))
rme HCP ﬂ,)= (»7/2 M) + Ulr) - koo resstmeo-

YCPOIYIGHI0N NOTGHINSANO U(ﬁ) CMETCIN KPECTAIINIPASINOCKIX
oocil WM NAOCKOCTOIl} CTATUCTUIECERT CyMEm /. omommmn
YCIUORAS HOQRMpOBKE (yHmumt (6.1).

YHRWEA paciponenemus (G.1) ommciBacT SBOBAE IOTORE Ko
BPOBAIIHX YACTH] B MHOIOLISPHO JAS0BO0N IPOCTPEHCTBES. B pane
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CIyiAeB, OKASHBASTCA YHOCHHM DACCMATDHBATS (YHKILMO DAcHpemeo-
HEH KaHAJMDOBAHHHX YacTil] II0 NHOXSDEYHHM SHEPIMMAd, KOTODYyD IO =
CTPOHM HSBECTHHM OGpASOU [86]

HCe, v)
q(E,0=\E" T IE-HE 4R =
= Q(E)exp(- REL), | (6.2)
rre  Oo(EL) 2\\APLJQ - 06"eM OGBOTH B
H(P.L.rl):E,L

$asoBOM MPOCTPAHCTEG C SHODTEll Ho mpepocxommmeff L. .

YYHRUMA DacHpoNessHus (6.2) ONpeXemdeT NEOTHOCTH BEPOAT =
HOCTH OCHAPYRGHEA KAHAJNKDOBAHHHX YACTHI] B NDONGXAX SKBENOTOH ~
IMANBHOT'O CJOS TOMIEHOHI OT E. a0 EL+dEL . MOXyZs RBA ~
SEPABHOBOCHOTO pacupencisHud (6.2) cocTABIHeT ONHY YeTBEDTH
CpeJHer0 KBaIpara yria NHOTOKDATHOIO paccesHui. Ha HeoGxomM -
MOCTE BBJISHKA TAKOIO COLHOXMTGJA yRASHBANOCE B DANS PACOT IO
BOCCTAHOBESOHMK NPOJMAT KOHISHTPAIME XeoRTOB B KPRCTAILMX L4O
87-88 |. |

VicXORA M3 OGIJX HOJORAHMI CTATUOTHIOCKOH MOXAHEKE OJ0HED —
BAJ) OXHJATH, YTO KBASHPABHOBECHOE pacIHpefmedenue (6.I) Moxe?
CHTH HOAYY6HO C HOMOUKND MOJRAMPOBSHEA TDAGKPODH KAHANHDOBAH -
HHX 4YacTHd. JeiicTEMTesniio, bBapperou X Ip. [46]6@ OTMeYeHO,
9T0 SECHOHOHIMANBHOS PACIPORSISHMS 10 IONEPeYHHM KEHEeTHYeCKREM
SHODI'AAM MOCTATOYHO XODOIO ANIPOKCEMEDYET POSYMBTATH MAKHHOTO
| MoZemEpomamms | 37| . PACCMOTDEM, TAKES, JBA DOAILIHX CXEy4as
QyHruMy pacrpenoserEmd (6.1). lpeamomoxmi, YTO BRI MHOTOEPAT-
HOT'O DAcCedHNs EAHANKPOBAHINX YACTH IPOHGCPEXEMO MAJX
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-1

(R =0 ), vorma (yEkps (6,.1) HOPEROQUIT B LEKKPAKOHOHIO0-
%0¢ PACIPORCAIHEG, HA OCHOBG KOTOPOIV NOCEPOSH2 CTRTIOTUIOCKAL
voopms Jmupapae | i| o C xpyroil, gymagst pacupemeasmy (6.1)
COMARBOT ¢ PONCHBC NANYIUOHHOIO YPABHGHI, JRIEALTO B 0CHODS
Wwiaﬁmmmiﬂl.mmmm-
AHKe BONPCPHEHOTO DOTOIRIATR Um)w.mmw.mm-
mmmnmmwwma@-
JORTA KAHONMDOBRHIUX YACTM| B KMCTRLX.

CocTOMHNe CTATRCTINECKONY KBSSHDABSOBOCHER HUKIEMAOT BO3 -~
MORHBOCTS ICPEPACTPARS/EENA NOTORS KAIMMPOBAHHLX MRo™N B 38 -
FGIEIO0TH OF YIFAR HAKIOHA KpMCTRJUR, D D70U GXyuno, OpMomTeiDi-
oIAs 3ARACIEICTh HUXOJR IPOLO000B, Tpedapx GIUSKHOro Coammo-

Wmmﬂmmpemmqrwmmw
samalsl B BRI

4(3, E0)= g (g) emp| 07/l 2]
(6.3)

Y719 BOpOSTHOCTH SHXBATA SRCTHIl B POX] KANAMMPOBAHIN NECHSHR
B mpueamey (2.14). OpROUTEINOHNAH SADECIS0TH AW onywad
OCGEOTO KAHAMPOBEINN DIOJOEHTONMI SADMIGHINN IROTHL LOEOT
O6YS PACCUIOTDORA BHAJOTHYEM O0pascl.

2.7.1. KBASIPAIHDEACHOL PACIFEJELENT: DOTOKA

liayxs B PAOCNOTDEINI OTHOCHTCIEAL BOTOK KAHAMPOBAHINI
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YacTH B IPOCTPAHCTBE NONePOYHHX SEODIMii

YCELD=q(EL OdE / UTHE,

L . (7.1)
re Ve = F. ~ DACIDENBJSHES IO IONEPETHO! SHOPIER XA~
OTUYOCKOrO MyYER SODAROHHHX WacTHl, KOTOPHO NEPOCEKADT KDEC -
TALl BEAJE OT BHISJOHHOIO xpmmrpaqmqmorb HAUDABXSHKA ,

OrHocHTeNEHH NOTOK (7,1) onpememic?, (AKTHICGORH, JMHAME-

4eCR08 OTHOMOHES YHCER YACTHl] RAHAJKPOBAHHOTO K XA0THYECKOIO
Oy9Ea B SABMCHMOCTH OT IAYCHHH IPOHEKHOBGHEA ¥ IOMePEUHOM
PHEPI'HY, B NpHCIMXSHER apMOHIISCKONO NMOTORIEANA OCEBOrO KaHo~
JB OTHOCHTOJARHHI IOTOR (7.]) sammmes B BuiS

(et & enrl. &),
-

.. (7.2)
ree E.=F,/ Vo u =MD/ VL - snavemm IPRBEJGHEOH 110 -
IIePeYHOL ¥ PONA0BOH SHODI'HH,

B cayiae paBHOMGDHO DACIpPeREASHHHX DPACCEMBAKI[AL KeHTPOB
SHAYCHMe IPUBGJEHHOR TCILEOBOH SHOPIHE EMGET BHX

Sy

. (7.3)
rre (i - mmma nexeanamEpoBamms, ROTOpas CIPeRelHOTCT M3 pa~
BomoTBa <y = | . FOMNIAR 4ACTH RAHATNDOBANNNX YAGTHI XX -
¥OTCA B LUOHTPANEHO! YACTH OCEBOro KaHam (cu. pme, 7), DOTeH -
@Al KOTOPOi XOPOEO ANNPOKCHMEDYST HApacomoll.

llepeuft m BTOpOil MOMEHTH pacnpexexexEa (7.2) BO3PACTRDT
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£¥o. 7. YBesuNeHHe PAYOUHH ODOHMKHOBOHEA &.p =P /@, =
| QI - I; 0.2 - 2; 0.3 - 3; V.4 ~ 4 mpEBOFET B “pac-
IUEBAHAD" & "CMOmMeHMO" OTHOCHTOABHC IOTORR (7.2)

B O0MACTH CONBLNMX 3HAYCHME IPUBOAGHHOR momepewHoft
SHOPTHE < == E._L/-V;zs .



- 49 -
IpAMO IIPONMOPIAOHANGHO SHAYGHEN NDHBEASHHOU PEILIOBOI SHEDIKH

_81. = (C—Cf)wz: £xn

Tagmy 0o0pasoM, YBOIMYGHMO I'AYCUHH IPOHMKHOBSHMA S» =

— ¢ /€y , mpupOIM? K"pacHiMBamun? ¥ "cuemeHEN” (YHKUMH DAC
IpeioASHHAS KAHANEDOBRHHHX USCTHI 0 IONepevyRofl sHeprmM,. [oxa -
XcM, Y70 HCUOJMBR3OBAHES HHOH AIMIPORCIIAINE HOIPEPHEHOO IOTeR -
IAJE He NPMBOJET K KAYOCTBOHHOMY HMSMOHOHAD XADEKPEDA HBOJIIHN
OTHOCKTEALHOTO HNOTOKA RAHANMDOBAHENX YACTH. DBWMHCIILI OTHOCH -
TOXRHHE IOTOR 6(&,53) A CXyYad AMIPOKCHEMAIRE IOTEH-
IMARA HeIIDEPHEHOH TGNOYKK B MpROmEeHMM JIMmmxapxa |89 |

i,

€4

£
B )
Z(&:I:' E:b) <t+ ‘;%2)5;* i

U,

(7.4)

TN NOCTOTHHAA L (5:“: £> )  ompemeaieTeS WS yeAOBRA
popmpomxx ) (€1, €x) - ma emmmnys £ = B/ Vies
amavemte L. = Vs b Q+Sa?/(k§+uf)l SABHCHT OF PAEMyCa 00pesa~
ma e =VR AL noremmans JuHnxapsin, MOXHO XOIRO BE-
I8Th, 170 OTHOCHTONEIHI HOYOR (7.4) HSMOHTOTCH ¢ DPOCYOM I'NyOE-
HH IODOHMKHOBOHRT KAHANMDOBSHHHX GACTHI AHAMOTHYHO DACIPOASHES -
Hmw (7.2).

PaccMOTDEM CJydYAl ILBOCKOCTHOrO KAHAXMDOBAHKA, B IpHCIGIXo=
HEM OapaCOMMIOCKOO IIOTOHIMANE MEOCKOCTHOTO KAHAKR OTHOCKTOME-
=it noror (7.1) sams




N (6, 8) - 2 exp (= 1/ €3)

L

(7.5)
loprmti 1uel® PecTpeBETst (7.5) PANGH IRy B 90 Bpass Kk
BTOpofl BOSPACTAC? MDA HPOLONUACHANEHO SHEMOHIN IpUBOICHEL
fonpBoil sHeprMd, Caoyor odpaTuTs DHITAHRS BR RANCCTHANHOC
OTANNG PACHPOARICHI] [0 IONCPEWHOH SHCPIMA KRABAJADOBAIHIX
YAcTA B OCOBG: M ILOCKOOTION GAYSAG, KOTOPOG, ONCHMJRID, JOu-
mmmnwmwm

VHUBCPCAIBHAST SYHKA JZRAHALPOBAHIY. SAPHITHIEX
YACTIL{ B KPUCTAIIAL,

Koz Giim0 DOKASAHO HEETX FHDS, IEDPINCTS DOTORA KANANDO -
BRRHHX JACTNY B OGIACTE CONMINX TXYCHR mpomamopemmt ( > Ti )
ARANGTOH YHEBODOAM:ROf (ymxipaei! afjcseMBeOli TemIOPATYDH, T.0.
COXpARAEeT CROIl BUX B OMOXH(! NOTEHIPIANLIL DOXsSc CHOTEM
KPHOTALNTPAENOCKUX 000l KM MIOCRocTell, JNmEeHus KRanaIapOBeam-
X YAOTM] IPOMCXOMMT B NPENAJEX XOBOYHOTO JAS0BNO od™am,




x(e) = 1~ g-d(e)
/
(Goud)
i3 OupemRIRINS JCEA,@) QIRNYOT, Y10 TXYGNEA IO~
HopoEwl ¢ LOHOT GuTh DIDAMOHA Xeped Ge3IpamIepion OTHOUCINS
Ev =€ /0, ,mmpoemammormm&mmmmna—
HPOPITHONO TOTCHIEAIN QTCLINI0 DAAR MUNI NI0CKOCTH. TAE! 06 -
pasci, HORTMPOBAHHIC HUXOM RoRANATMPOBNINNK YA0TN| NI
IoEATH 1A yHUBOPCAJHEDI Kpupoii (&.2) mpu nepexone X vacumady
PIyGUH MUOMMKHOBGINNL, BUPAMCIHKIYY B fx~EO/4V, |, xmx
590 HAGEVEUIDCH B GKCHepMIcHTe | 9| (cU.pc. 8.

CaoxELi MOTOHMANRLL] POJBG) CHOTSI KDHOTALIIDA;IO0KIK
ocall T MAOCROCTEl 3ATPYIHICT TONIOC HIMOCISHUG (YINARD e -
KAUAJIIPOBAII, 5 DIEQOHMYOCIon IpUGINTORmE, KOT0poe G pao-
OLOTPOHO BNC, (YHRIMH XGRAHAIMDOBAHU] JUFL 006BOTO U ILIOOKOCT
LHOTO OXyuas miceT BUK

Ka(€) = (Lo 1/es) exn(-1/e2)  (om

Yo €)= emp (- 1/ ea)
(6.36)
JHGIM PKAHAJMPOBAHEE (Ll.3a) M (8,36) Muphored LIOHOTOSH0
Haiies PouRy neporude qyman (8.3a) z (8.30)
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Prc. 8.

HopuupoBaHHHe BHXOIH IPOTOHOE, Raxa.nxporam
B (II0) oCeBOM XKauaie ariasa, USXAT HA YHi-
BepCaJIEIoh KpYBOH#l BHO SABHCEMOCTE OT FX Rd — .
9aJbHOE 3HOPIrAX [90]: O -1IMeB; A - 4,5 MsB;
+ 7 M3B; x - 8,9 MuB,



A X (e,)
AN

S’.‘_\.z 50
(8.4)
e $n = (1/3) u £Z=U.5-mﬁmemmnpmnmnmﬁm-
JOBOI SHEIIN B TOUIKC Zeparuda. COOTDETCTRYILMS ZIANOHED (yHE~

W JORANAMPOBAINEL PANILI ?< =(d/e ) =02 u
?(; PN 0, '3 S

lia pac, 9. UpUDeRCHH SEAYCHINI HOJAL{POBAHHOIG IHIXONA IPO =
oH08 £ - | M5B , KeasummpoBeHuX B IRGIPRBICILIL 00U
{ LisyuosoxpucTalm remmms | 91| o C mouoims (yooum AeEa —
HATMPOBAHMH (8.30) 3HAYCHIY IUMPOBXINNOID BUXOMRS Ipoodpasons—
Hi K 3HAYCHWE! ODUBCROHHOL TEILIOBOL CIIIH, KO20pEH BOSPACTO-
ST IRMNI0 HPOROPIOHANEHO IyCHES NPOHMEMHODRCHNA KANMRIIPOBAHIRIX
IpOTOHOB, I8 puc. 9, OWICUOHH SHENOHINI PO NCparuda (yIRUAR
BNEOMRHENG 10 (OILyae (G.4), KOTONUC HAXOMIT=
¢ B XOpotiet! COPIMCIN ¢ JRAHHIEN TUOHGPMICHTA,

2.9.1, KBASPARIOECIOD VTUOB0E PACIPRELAUITHIL: -

RAIALPOBAIRLIL YACTILL.

JOCKOTO KBASUDABHOBOCWI. JPO DACPERGACHHEC ONBOHRACTCS asigyy -
TAINK CHRRCTDIGIE DacpORoHee] LaRcBon ¢ HyJNEE! CPOnR]
mmmmwmmm .0, YOIB MORLY MU0 -
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HOMEE KAHAAA
. 9.. BHaveHNA DPWBCTeHHOR Tensopoll sHepruw I'n 2' Bocera-

HOBJIOHH U3 HODMEDOBAHHOTO BHXONA TPOTOHOB KiHAIADO-~
pammx B (II0) 0CGBOM RaHAjNe TePMANEA B 38BHACE —
MOCTH OT TeMmepaTypH KpEctamte: |9I) : I - 200°%K,

2 - 470%,



Y (& &) = (a &) exp (-6 /E0),

(9.1)
me f-- EY/ VL - SHANGHIO NIBORRINIOL IOMSPOHOI
KUNeTUNOOK0il pHepIinL, _

AsmiyParxsuas CILICTDINI YINOBOIV DacUPORGCHEH KABMJIPO =
BOHIX SAcT CLIB oduapymoim AHmopoonm: i Joxopocmors 92| B
SKCIOISIGHTe HA IPOXOHNeHNe 1,6 Lol mporouon B {1iv) OOCGBO
KAauA%s MOHOKDMOTARIN Kpeismmia (i, pme. iu). Tes me uomwec, ap -
O BNUSYNOMAHYTOl pacosl B{pASKI ONacoilv, YT0 oduapy-ommid:
H)EKT ABIECTCH CUBRCTEUC] HOCOBOUIOHHOS TOXINNAI SHCICIITIGHTA,
JplicTBUTNEHO, XAK G0 ORICUCHO B OGSODNiI CPATIC JTTOPXOH
4] , IpRICE BOCULNOBAHNG (YHKIDAM DACHDPONOSSHIST KAIANIPOBAN ~
HIXX YacTZ{ 0 DONCPOYils! IYILCHI SATPYICH0 B OGERITH SHOD -
raii ~ ('sB/HyRu0oH), I OYGHB MPOCTO OCYTIOTHNIO D DECIODIIOH=
98X ¢ BHCOKOSHOPIGTIMNCORIETI IYyNGEN! DIODHBRIX YACTID], ASIRly -

pzEc. 1l.). Dapcmgyr MITOHCIREIOCTH
Gl B BApanISHf! KPUOPALIOIPACIMOCHoll ocH I HC S&INICUT OT yriA
HOMIOHA KPUOTOLI, Y70 JHATNCTCH CINIDTIIE] CTATHOTMNOCKO: HE -
SABKCIRIOCTE IIOTORA KAHAIMPOBAHILX YACTML,

JTIOBOS DACHPCTENOHEC RUBTOIHX 113 XPUCTALM MacP[ 06 =
PASODAN0 KAIUMDOBAHIN] ¥ XNOTUYOCKOil RIS, HOTOpie
MONHO JETRO BMECVIMTS ¢ IOUOUTED (VIR JNSEASponans (§.2).
Laxizs odpasoil, URIO0 CONOCTRRIDINIC PACIPARGRERT (Y.1) ¢ pe =
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Puc. I0. AsmayTasplas cummmieTpua YIVIOBOT'O pacipeleseHnd
npoToHoB ¢ | = I,6 lisB, mumerenmx u3 ¢ II0)
0COBOTO KaHAJA MOHOKpUCTALNA Kpemrua [92] .
CKaHMpOBaHNEe OPOTOHOT'PAMMH OCYMECTBIAJIOCH B
HanpasJieHu IockocTd (II0) ¥ B OBYyX XAOTH"ECKUX

HalpaBIeHWAX, KOTOPHe 0COJHaueHH cumBosamu X u O,
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Pre. II.

A3BMyTAEHO~CEMMETDIYIHOS YIJIOBOS DPACHpOMeMGENe
IHOHOB K TPOTOHOB ¢ THeprueir 250 I'sB/C, Beis -
roBmx ¥3 CII0) 0COBOrO KAHAJA MOHOKDICTGIA
TepMaRuA [93] « STPeJKOR OTMeYeH yTOJ NaNeHRS
oyina 9acTWl Ha XpucTaJul. [[yHRTHpHAA JEERA -
pacier no mubfysmormo#t mogeaz [24] . Crsonaas
IHRA - oo fopmyae (9.I).



OPIBICHTR BOJICTI0 Sl HO GIDATKON TONCTIL Kpso
gaaos ( <v < | ), xOPMA MO JOKAHASOBAINN MAR (0u.pH0.

2elueIo O HOCCTAHORLALY! IPOuIlE] KOILITPALiE
JEAAKTOB B KPLCTALL,

flocaononoNne JHUNNGN PASIRIIN0 POTR BomRicTHl 1B 00 -
BODUICHOTE0 EMOTAINMNOGKOI CTUYRRYIE ¢ DIORIOLE) 200 ctn Kauam-
DPOBAHA IDMBISKSOT? BOC COMLLUL! MHTEPOC. Los G0 DORASANO HNIG,
IpOeco MEOIKPATN0 PACCOMIZT IDUBONEY B YDOJNINGHE) DEDOAT -
BOCTE OGHADYWOHMA SAMMNOHHNK JROTMI SHO NPORSI0S ROLCWOTO (e
DaBHO LARCESOIRIGY SHAYGIIL HOEDAPHBHONO NOTOHIMANA SFOMHOTO
DAIR BRI ILIDCKOOTE, B OXywac JR(OETRHX KDHOTANDS, YMOHMIGHIS
WIOJA XAHAMPOBAIINK YACTN] B DDAfBIEX KOBCTHONO (BS0B0ro 00"
18 BUSHENO IPOLSOOCH KAK !MNTOKDATHOIV, TOX M IPMRIIO PAOOSH =
HUf BR SNDAX CHMOWOHINI ATONOB. JUoT HKIANR NPRIOT0 DPAOCOSHmI
HpABOSU? K CICAYOUGHY BIUYY CYHRIGAN NGKaInmIpOBOH

Y= - geb () + \CCe) g (e d i
a(Y_HQ) = \JP; a C\g_; B e)>

(I0.I)

THe C(‘\la @1) -Wmﬂmmmma
mpomaKioBoHE ( M EA PAGCTOSHEM . OF NPHEDA MANAMA.
YacTnys ouyvact QyHRIGM Xoramamponatsy (IU.1I) appeeocd mpg -
GMOLoHI2, B KOTOPON DA CHIGMGHHHK GPC0B PABROMEDID _
JOI0IEI 10 COYGHIN) KaHOIm
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(1U.2)
el (LU.<) HOCHT OO}
XapaKTep, THR KOK ANSKDRPHOC BOCCTEHORANMNIS IPOGIUN KOHIOHY —
I'0 AP KPUCTRILR, (0CHONODAHUS OPUSHTXMOIN0I SaINTIoe™
momn@nmmmmnnmmommmm
YT32 HERIOHA KPUCTAIVE HA DAPUPACpeJpAie NOTORR RABALLO «
BaHHX acTal. AR ONPORCJRHAT NPOJILE KOMEBRTPARN (10CT0I0 =
JOHGHINE KOJOKTOB HOOGXOMNAI BIIONDIATS: MSICPOHNT SHEDIeRINOS -
KX OIOKTPOB JOKAUAIKDOBAMMHY MOHOB HO 13GHOO Yel! B JIRyX KDHO -




	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59

