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TOMHO ROXHOCHC RARORGHA MBTOMKA POIHOTDAINE NOPEPXHOOTHHX
BOJH, & TAKEE DOGNGJOBATEALROCT: OCPAJOTRE NORYIAHROrG NoNe-
BOT'O MATOpREEsE, B NPHACKEHMR K PexoMENNAIMM4 NPABONATOR T80~
PETRUGORRE OCHOBH NPOANAIRSMOR MeTONMES,
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geckora cepeta [ 0 “Orpoltmayoxasma®,
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BBEJEHRE

Boe BospacTammes HODOIb30BAHES COROMHYROROR pa3Belnu
npi AHXGHEDHO-OTPOETEALHHX MBHOKAHAAX HA HACRALIGHHX I'DYHTAX
O0YGNOBJIEHO I'MIARHHM O0D&30OM BOSMOXKHOCTHY HOIOXE3IOBRHHA @8
s onpeneyerud paxdefimx (uaNKO-MeXAMAYEOKEX. CBOROTB I'DYH-
TOB B €0TEOTEeHHOM axeramun (1 -3] Honorksasaume celtoMEuGONNX
MeTORoB HcoJenoBarui BaxHeRumx (M3EKO-MEXAHEYOCKIX CBOROTE
TPYHTOB OCHOBEBHO H& TEOHOR B2aXMOCRASK OTEX OBAUflOTR C ympy-
ThME XAPARTEDECTHKAMH ¥ IpeXe BOEI'0 CO CKOPOCTED DACHPOOT-
paHeRuA nomepeuHux (cABHropsx) Bomm. IIpE 5TOM HamOoJe® TOY-
HaA B ROCTOBEPHAA HHPOPMAURA O XBpaxkrepe paclpenejeENA 3HA+
YEHRA CKOPOOTE pPAcnpoCTpaHeHWd MONEPOUHHX BAAH B ceficMopas-
BEelKe MOEET OHTH NoJydeHa UPH HACAOISHMAX O6LEMHHX NODepew-
HMX BOIH Tana SN wm SV.

TPpymHOCTE MeTOXMYEOROI'c XApARTEpa BAYACTYN HE NOSBOAR-
DT NOAYUHETh B OTHEJBLHHX pajtoHax 9eTKEe X ONDPeASJOHHNEe 38IM-
OH NONEePevHHX BOIH, B 3TRX ojyvanx eNRHCTBEHHO IPHEMIEMHM
nyTem H3yUeHHA DACHPeReNeHHA B IUIGHe X B Pa3pese sHagenuft
OKOPOCTH pAcHPOCTPAHEHHA NONEPEYHHX BOVIH ARMAGTCA HONOABIO-
BaXHe NOBEPXHOCTHHX BOJNH Tana Penen H Jssa.

Hotiob30BaKAD NOBEDXHOCTHHX BoJH TRNA Pejes # Jlapa s
H3YYEHHA OTPOGHEA CPSHH DO GKOPOCTX PAONpOCTPANEHEA NOmepet-
HHX BOMH OarolpeATCTBYeT OTHOCHTEJAbHAA HPOCTOTE METOIHKR
DONeBHX HACJADNGHER, €6 BHOOKAA BKOHOMHAUECKAA 3QPeKTEBHOCTS
¥ IpocTOTA PersCTpaLEH oymecTBYEue# ceftemEueckoff annaparypoff,
npexge Beero craiiyed TEna CMOB-0-24. HeodxommMo, oneaxo,
HMOTH B BHAY, WTO B GRAY MHTEepPPODEHUBOHHOrO X&PAKTEpa Uo-
BOPXHOOTHHX BOVIH, paspemaxmas ONOCOOROCT: 9TOR MeTONHKHE,R&R
NPHBRJIO, HHXS, W8M Yy MOTORHKE, ECHONB3YyRmeH} O6LeMHHE BOHH,
Ilc srot mpEuMHe HCnONL30BAHES NpeLiarasMoff MeTONMKM H3yYe-
HEA pAcNpOCTpaHEHBA B Miaie ¥ B paspede sHaueHmll CROpPOCTH
pacupocTpaMeHrA MONePeHHHX BOIH B KAXNOM KOHKPETHOM CAYYRE
Hoxmio OHTh BCOCTOPOKHE OO0OCHOBAEO,

lipegnaraeMas HEXE METOMEKA BRCONIb3OBAHHA NOBEPXHOOTHHX
BOMH THOA PeseA B JIABA nnA MSYYEHHA CTPOSHEA CPefH O BOJIE~
YEHEe CKOPOCTE PACHPOCTPAHEHRA BOHePBYRHX BOIH ABIAGTCH COC~

TABHOR yacTHD CeRCMEYECKOro CnOCOGA OffpenefeHREs paxueAmxx
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{HaRKO-MEXAHUYECKEX XAPARTEPHCTAR HECKAJLRHX TPYHTOB B GTPOH-
TENRHKX NEJSX E OpejHASHAUGHA JiA JHI ¥ OpranEsampll, BHION-
HADGRX COUCMEYECKEE HCGJIANOBAHHR C HASBARHOE LesN.

I.METOIMKA PETHCTPAIMY NOEEPXHOCTHHX BOJH

I.I. Budop MeTOMRKH NONEBHX HAGNONEHAY OCYOJORIHBRETOR
SHAHWOM OCHOBHHX KWHEMATHYEOKAX ¥ JMHAMHYSCKHX XAPAKTEPNO-
THX NOREPXHOCTHHX BOVIH DACOMETPHBAEMOTO TWHA, DPaCHNDUCTPAHAK-
NMXCH B POANBHHX CDejiaX, TOOPETHYOCKHS OCHOBN KOTOPHX NpE-
BONGEH B LPHJIOROHEE,

OCHOBHHE KHHEMATEYEGOKHO B NHHAMEYUGCKHE
0COG@HHOCTH NOBSPXHOCTHHX BOJH

1.2, Jna xapaxTepHCTRIY KHHEMATHUYOOKEX OcofeRHocTefl no-
BEPXHOOTHHX BOJIH 0Codoe 3HAYeHHe uMeeT NoHATRe fasomoro ro-
Xorpajfa, ®azopud roxorpadioM NOBOPXHOCTHHX BOJR HasHBaEeTCHA
BAJAHHAA KAKAM-JIZGO ofpasoM (aHAJXHTHYOCKH, TACAMYHO MM rpa-
{uqecK#) SABACMMOCTE: BPEMEHE PEerdoTpaldH KAROR-IBMG0 ONHO-
derHOR ocodennocTR ((asH) BONHH OT DPACOTOAHEA BAMIEL Npofu-
XA gacungenmtt. C nowarTEeM dasoBoro rogorpafd TECHO CBASAHD
nonaTRe fazoBol ckopocTd, $A30BAR CKOPOCTH HOBEPXHOCTHHX
BOMH - BT0 CKOPOCThH DACHPOCTPAHEHUA BAOIL NpOofHiA ONHOUMEH-
folt ooodenrocTH (dasu) BoumM, [pumeph wxoppeasimu $asoBHX ro-
RorpadoB NOBEPXHOCTHHX BOJIH OPMBENeHH Ha pHe. I-4.

I.3. dasdBag crOpOCTH Vi BABECET OT 98CTOTH 66 PEeIHOTPa~
muH. [osumeRMe 9acTOTH PErHCTPEPYSMHX KOJAGS&HMA IPRBOIKT
K yueHLUeHED $a30B0# CKOPOCTH IapMOHMK NOBEDXHOCTHHX BOJH,.

I.4. CnexTp peccMaTpUBAEMLX BOMH NPEHMYNEOTBORHO HU3-
KOYRCTOTHHA X, AKX UDBBANO, OUPARHYEH CBEPYY WACTOTAMU HODHE:
xa 30-50 T'u, Ypeauvenwe 3J@eKTHBHOR WYBCTBHTENLHOCTE cefcMi~
9eCROrO TPAKTA B odnacy® HEakux dYacror (5-20T'n) yayumaer
ReTKOCTL SENECH IapMOHMK ICBEPXHOCTHHX BOAH, Bouwu runa Pe-
Jof X AABa PeTRCTPEPYRTCH BCErNA B NOCAeNYKUMX BCTYILISHUAX
ceflcMEYBCROR 3ANHCH M He EM@DT HeTHOro BCTYieHmA, a $opua
BX SAUNCE B COALBMHCTBE CAYYAED UMeeT EHTOPLODeHIMOHHUA Xa-
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paxrep. Ipy sToM Ha c6ficM~TDAMMBX B SABHCEMOCTE OT celcMoreo-
JIOrEYeCRAX YOJOBHR, HADAMETPOB perdcTpEpyNwed ammaparTypu x
MBTONERR HAGNDIEHH# MORET DEIRCTPEPOBATECA OT OXNHoN 50 Hec-
KOZBREX TAPMOEEK NOBEDXHOCTHHX BONH (oM.puc. 1-4).

1.5, SHeprusa NOBEPXHOCTHHX BOVH JOKWIM3YOTCR B BENE H30~
JEposarHoft celfcMEveckof BOJHH H& PAOCTOAHHM OT NYHKTE BOSOYR-
neHEA He MeHee (3-5) A , Ho, KAk IpaEwio, He GmExe 20-25 M
Jio eHTpa 0asH HaGJDNeHAA, B Oy DRB/IMUEA MOTVIOWAKMEX CBORCTR
OTHOABENX YacTefl paspesa, B KOTOPHX PACHPOCTPAHASTCA OCHOBHAR
980Th BHODIEM RAxNof IMAPMOHRKH, EHTEHCHBHOCTH I'SPMOHEK BaTY-
xa6T 1m0 mpofsum pasvEHEM 06pasoM., 3aTYXAHHe RHTOHCHEBHOCTH
TADMONHX O DACCTOAREEM OOpPATHO IPONOPLMOHANEHO BX HOMEDY.,

970 UpMBOmET K TOMy, 9TO LIA KAXnod TAPMOHMKM CYWEOTBYST Of-
peneneHHAR 80HA paccTOAKER OY NYHKTA BOo3GyxneHu#t, HRE ROTODOM
BARTYIHM 00PASOM MOXET POIECTPEPOBATECH T8 WIN HHad rapMo-
muxa, [Ipg HempapWnbHOM BHOOPS DACCTOSHHA OT NYHKTA BOSCYXIE~
BER N0 0a3H HAOJONeHEA BO3MOXHO ONMGOYHOE OTORNECTRICHHE
HOMEPa NAPMOHHEKH,

1.6. YroOH msGexaTh OMMOOK, OBASRHHHX 0 HEBEDHHM ONIDe-
JeJeHREM HOMEDE 38peIMOTPEPOBAHHON I'aPMOHNKM, HeO0CXOIAMO HA
KAxXfoM YS6CTHE OPOBOZATH ONNTHHE PAGOTH, HANPABAGHHHE HA
BHGOD ONTEMAJILHOrO PECOTOAHEA OT NYHKTA BOSCYANEHHA IO 6asw
gacymzenrl, IIpE sToM BHOOD ONTEMANLEHX PACOTORHRR EEOGXOIEMO
HAYHHATH C MHHEMANFHO BOSMOXHHX SHAUEHHE C DOCTENGEHHM KX
yBenmuenuenM (mampmmep, 10,20,30,40,50 m ® 7.%.). Ba pac.

6 B 6 oTHUeTAMBO BMAHA BABECEMOCTH X8DAKTEP& SAlECER Irapuo-
EWK BOXH TEDA Peses X laBa DPE HaMSHGHHE DROCTCHHES OT IYHK-
8 BOSOYXUEHEA O 6ASH HAduueHEfl, PacoToANNe OF OyHKTA BOS~
dyxneHNA KoTeCauRE X0 NEHTDA fasy HAGANNEHER ROIXHO GHTH
PAKEM, WTOOH KaxNaf PADMOHEKA PeIROTDHPOBAJACH BHE OCRACTH
BRTePEPERIMA 6¢ C NPYTEME rapuoEukemx (»xo,7).

1.7, B neaAsx MOBHWEEHA PTOYHOCTR NOCIEAYIUX PACYOTOR,

@ TaKke YACTHYHOI'0 yyera I'ODHSOHTEABLHEX HEOQ)HODONHOCTER cpe-
AN OOHYHO NeAeCO000pasSHO NOXYYATH ¢ BHODAHHHXY PEOOTOSHNR CHO~
TOMy ABYX BCTPEUHHX I'OXOIPajos.

1.8,Bosdyxnenne X DETECTDPAIRA PEAESBCKEX BOIN NPOESACe

Jrrcs 00 cEoreMeZ-Z, BosCysmenwe K permcrpamid S0 JSB& =
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PRC.5. XApaKTep WONOHEHMA BAIACEH CADMOHAK DeJe-
eBCHAX BOiH Npd H3MEHEHME¥ pacCTOAHUS OT NYHKTA
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Prc.7. IlpuMep 3amuck HeAHTepDDUDHDYOUHEX B TpENeJax
da3H HAGKUILNEHEN TAPMOHMK IOBEDXHOCTHHX(peseeBecKuX)
BOJH

~ 0 oNOTeMS Y~Y, IPR 9T0M NEMOHOHWe HRUDBRAGHNA VJapa HA
OPOTEBONOROXHOE A CefloMorpamMax BWBNRae? olpamerse das mo-
BEPXHOOTENX BOXR, JT0 ABAXETOR BAQNOFNWM RPHSHAXOM KOpDeAs-
nxx poxy lama.

CeflcMNY60KAd ANNAPATYPE ¥ 00ODYZOBaHNe Nag
POrEOTPAIEN NOBSPIHOOTHHX BOXH

1.9, Jag perwovpauks NOREPXNOOTHNX BONH DN ESYIOHAN
HOCKAAMHNX I'PYHTOB MOTY? ONTH MONOALSOBANN MHOT'ORAHARLHLG
cofoMOPABBONOGING OTANIMNE X cefioMOnpEOMHMEN JDdoro Tana. Ipx
P2OM HOOOXONMMO YUNTHBATH CAOAYIEMG OCCTOATAABOTEA:

AImApaTYPa NOKEHA OPONVOMATPEBATD BOBMOXNOOTH YORONOXO00+
o0& wacrornol cesexmax 3 muenasctie waoror I0-70 I';

MEHEMAXREO® UNOAD OSROMEYEONEX KAHANOR REA YBOpeHHOR
POINCTPAINN X EXOHTHISEAINE IADMOHNX IOPOPXHOOTHHX BOXE ~
12 wanexon,
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I,10, B TadnEne UDHBEAGHH NAPAMETDH HAGTOTRUX JHARTROM
cevmfiroft celfirMmyeckolt ammapaTypi. 8nechk Xe mARTOR DAROMEH~
QIyeMHe NADEMETPH oeiwWuenwn™0 TPARTA NPE POrECTDAINE HOoBEPX~
HOOTHHX BOJH.

UsoToTHHS DAapaMeTps oceficMmveckoit cepmiinol annapaTtyps

Homor - I Moxkor - I Homokr = I CMOB-0-34
48-M0B~0B 48-KMIIB-0B 6/12-ACM-0B

——

L ) PHY | oBY oHY | IBY OHY 020!

T'panEuEHe 9Ya0TOTH Opess,NpegyCMOTDEHRRHe amiapatypol,ln

OK OK OK | OK OK 0K oK ox
Q0 26 7 8 20 26 14 14
30 35 10 | 1I 30 35 20 20
80 50 I6 | I6 60 60 28 28
70 70 22 | 20 70 70 40 40
I00 | 100 30 | K 100 100 56 56

80 80

PeroMoHnyeMH® WAQTOTHHE NAPAMOTDH POrNOTPAINN
HOBEPXHOOTHHEX BouH, I'm

(114 OK OK OK 0K 0K 0K oK
20 0K 7 0K 20 OX 14 R
30 25 10 8 30 26 20 i8]
50 50 22 I6 60 60 28 28
70 70 30 20 70 70 40 40

80 56

I.11. HagexHue E NOTAJLHHO OBYNOHHA O KHHGMATUYECKEX
T NEHAMEYOORHMX OCOUGHHOOTAX NOBEDPXHOCTHHX RONK MOTYT OHTH
SOIYYeHH TOABKO UPR MEOrOKparnol permcTpami (BoCHpORsnans-
mye Ha CMOB-0-24) NX HA DaBAEUHEX SACTOTAX BO BCOM POSMOP-
EoM HA NARHHOR angeparType USCTOTHOM NRANASOH6. HARXyWmHS pe-
YyXbTATH MOTYT OHTH NROGTEPHYTH HR annaparype TEna Hogor-1:
¢ 7BYMA THneMx uxsTpon(MOB x KMIIB) B atow oiyvae WpeAoTaR-
ES4TCR BO3MOXHOOTEH OOYWOCTEATH POrNCTPAIEP WOBGPXHOOTHHX

iz



BosH HR B8-9 JHXOMpOBAHHHX waCTOTAX.

1.1I2, YumrThBeA HeOOXONWMHA YACTOTHHA IWAUASOH PETHCTDA-
OUN NOPePXHOCTHHX BOJH, IPA BHOOPE CeNCMONPHEMHHKOB CJABLYyeT
OTPATH NPORNOYTOHNS HM3KOYACTOTHHM CEACMONDUOMHEKAM SJUERTDPO--
nxHaMavecroro TauAa (C2-05,CI-I0 g perucTpamEd peje8BCKAX
somt ¥ CI'-I10 paA perworpaume Boum THuA Japa).

Koppeasuga HOBPXHOCTHHX BOVIH M ONPEXeNeHMe HX
OCHOBHHX KUHEMATHYOCIHX ¥ NAHAMHISCKHX
XAPaKTepPHO TR

1.13, Koppenamma rapMoHRR TOBENXHOCTHHX BOJH HpPOBOZHTCH
o odNuHNM mpabuieM, llenecoodpasiee Bcero Gpars asy, KOTO-
pas HanGoes YeTHO NpoCJiexeHa RO Beceft ceicmorpamme (cwm.pHEC.
T-7). [o muusnesrOR fa3e CTAHNAPTHEME NPHEMAME BNDOMHAGTCR
nocrpoeHEe ParoBEX Toforpadop IrapMOHMK NOBEDPXHOCTHHX BOMH.

1.74. Ompegmenerme Masopof CRODOCTH IO NOCTPOSHAOMY I'O~
norpady rapMOHHKE HOBEPXHOCTHHX BOJH CJAOLYyeT OPOBOJETH Ka-
REM-JIEG0 QHAJIETHYSCKEM MOTONOM, YUMTHBAA BCD COBOKYNHOCTH
TOYeR HAOANNeHHM! Ha romorpafe. C 1enpo AKCHpecc-oueHKE $aso-
BOR ORODOCTH MOKHO NOJbSOBATHCH opMmynoll wmcnenmoro mnddepen-
IMPOBAHEA N0 NATE TOYKAM (TOYKE BHORDANTCH C DABHHM MAIOM
no ooyt OX Tar, YTOOH YUACTOK OIpeNeNeHHS CKODOCTH OXBATHBAX
nouyrs pec» mnmorpad) :

704X

Vo =
? =2t _, 'ti-l*“’in*ui*z

by 4X - PACCTOAHEE MEXKY DACUETHHME TOYRaMM mo ook OXj

v (D

t; - BpeMeHa B IATE pacueTHNX Towmax (! =-2,-1,0
1'2)0

I.15, Bummmuit mepHEOX ODPeNENASTOA IO HANOOXEe JETHEM
TpacceM (puc.8). B RayeoTBe PACUETHOTO CAGXYST 6paTh Cpem-
HEl NepHOR. ompeneneHHHR He MeHee yeM mo Kaxuoff werseprod
wm naTofl rpacce ceficMEYecKod SAUHCH.

I1.76. Knvpemauma BosH JaBa OPOBONETCA IO TEM X8 IpARH-
I8M, 4TO M XOPPEJIALEA DENeeBCREX BNH,. [ONOIHATENBRHM NDH3=
HAKOM, OOGJervyammsM OTOXISCTRAGHHS BOIR JABA, ABNATCH HAMIN-
naeMoe Ha ceficMorpamvax odpameEre a3 B samEcRx Boad Jama

13



IPE K3ReHeHNR RAUDARLCHEA yuapa (Opz BOICYXREHIM) Ha IPOTABO-
LonoxNOoe,

.17, Noxyuerrue 3 DA3YFRTATE OPEEBAPATENHHOR 0GpACOTHH
CeZBEYEYE XAPAKTEORCTIGHM TaDMOHMK LOBEPXHOCTHHX BOJE paccMar-
TBEENCIO THDA ~ HOMED PApMORIXA, ee (A30BAR CKOPOCTH B Lpel-
H2% nepasR - CIAYRET OCHOR02 nA Beef nOCIenvRiel XOIEYeCTBEH=
RCE odracsty

2. CL2BTEHE CUPCERNA CPEIM N0 CKOPOCTA PACIPOCT-
PATTHAR NOIEPERH 'X ECIH Hi OCHOEE HVHEMATILECKIX
% SEAGNECIGU XAPARTEDHC T/ FLEEICKIX BGIH

oo
Seam

. FzHeraTEueCrXe Z MEEISIYECKEE YADEXTEDACTHRY PAD=-
MOEIY DONECECKEX BOTR BABICAT TDEIDAIECTBCHKO OT CTDOEHAN
cpexy (CEOCPOCTE DECUDOCTHAEEHNA HOLEPETHWY BOJSKE B HEX.)OTO
UTFIWBAST PEATMHLE LEDCNEeXTLBU K3YYEHMA Da3pesa CPeIN No
eropoeTae Vo (Z) { cu.rpiLicseEne), & TOWHOCTH ¥ HAZEXHOCTD
AILPICNZEEA GHIDOCTHONS [A3DERE CPGLH Ha OCHORE TADMOHEK Dé-
eBCEXX BOH .’:pnz:p:zcze.m,:-m KOZMYECTRY SADEIHCTPEDOELHRNX
TEPMORAN Z CAMEAT VACIT X (R230BNX TONOrpajoB, Lpx STCM ZCw
CIMISU TANMANZ LRA BCEX TOCTERYHUEX p&reTOB ABTAPTCH YCDeH-

.

tv

HEA Qu20BLY CEONACTE X LEDEOSA CIHOE WIX HECXOJb-
¥AX EEPIZY TAlVOETY DEICERCKEY ZONH.
JETETINETAUZONHAR MOKSNh CLeRY
2.2. Tz OCEGEZe &HeSH:e Te
T BETETRHEL ACCAEIOLAEM E )
BOZUALEECCTEL B K&TECTRE CCHOBHS
cpezZy =x0DUHS WOZEs Wa.,ze'""
.~
-~k

7hTaTOB TEOPETZEZECrUX K HKC=-

E7a DEESBHNA TEXHLYECKEX

¥ETEDIPe TaIACHHOL MOXBIK
ORYIPCCTLRHCTBA, CROPOCTE

'.1 m‘.‘ds

PACSDOCTDREEHAR JLDYTZY 2 hmmpau YReSXEBA4TCA C Iy~
CZROZ ¢S JamHelzadLy °a_'foyy. Ze OCHOERLNZ NEDAETDUMZ ABMAT -

0) v ¥, (0)/Va(0).

LIARCTHE TCEOBHEX TECDEeTHYECKEX ({)sp)r;n. CI¥CUBE~
ICLNCITE FRHEBNATUHECKEY I Loandvecyyy Aupz.m'epxc"m{
XL BOIH 0T m‘;pa:.:e"'pcn BUY a;{xoa MOZoL pa?:)c'aa. B3A~

"

O,\

N

)
O n

-

=
[



QepRO# ® NMOCNENYIMEX IAPMOHEX,

2.4, lna ompegenenntst $a3oBod CROPOCTE HVAEBO! rapMoH-
KE PeXeeBCREX BOJH HCXOLA E3 NapaMeTpCs DPazpe3a ¥ ¥acToTa
PETECTPAIND DOCTPNSEH CRENYIWEEe TeO0DeTHKO-3RCIePIMEeRTalbExNe
8&BHCIHMOCTH

1,522+7,
V7 Ve (0) = 1,060~ 0,3035 + 1822+ 71,3121

npu 0§ 40,4

! + o

W Vv (0)=1,026-0,2197 + w (2)
v 0,474 0,7,

rae =Vi(0)/Yp(0)5 y=&/Vs (0) 3 5<y& 70,

JeJane OTEOCHTENBHYR NOTPemHocTh He doNee 2-3% B yXA3ANHOM
JManasoHe OTHOCKTENBHHX YarTOT,

2,5, Ho ycomepaercTBOBaHHOR acmmToTHEYeckof dopuyre da-
30Bafl OKOPOOTH NepBofl IapMCHMRE DEN3EeBCKAX BANE 3ABICUAT N
napaMeTPoB paspesa ¥ OTHOCHTENBHOR QacTOTH CHETYREIN 00pa~
80M1

V%V, (0)=(0,938r2~0,789r +1,0286 ) -
—(-18,7722+16,6397+2,089)(/y) "+  (3)
+ (28,4107 2=27,480r + 3,296 ) + (1/4)

npyv 00,7,

470 NO3BONACT ONPEfiE/XTE as0BYD CKODOCTS B pyanasoHe OTHO-

CRTeNBHHX uwacTor 5< ¢ & 70 ¢ mOTPEIHOGTHY He dogee + 2 - 3%
2.6, Nipupeneruye QOPMYNN HOSROLADT WA axcnapnue;m-w

JavHLM ONpeNeJATs NApaMeTPH JUHEeapHSUDOBaHMOR Monest CpARM

C OTHOCUTEJBHOE NOrPEmKOCTHEY He Cones + 5%,

v
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MeToIRKS ONpeNeNeHER NApPaMeTDAB
JHHeapR3HDoBaHHOk MonesM cpemH

2.7. OnpexeJieHEe NapaMeTpPOB JHHEADHIEKPOBAHHOR Momemm
OPeNH NO HKONEPHEMEHTAJNEHLM NAHHHM BO3BMOXHO TPEMA OfOsosaMy.

2.8, Eca¥ noxydYeHH TOIbKO Jasopne romorpade Hyjnepodk rap-
MOBEWE (HO MOHO® TPeX), TO HOKOMHS TApDAMBTDH MONSI: OpeNH
MOTYT OHTH ompejeJieRH Ho (opMyaam:

r A

Vs (0)= —-L-L__i"?____-;
« L 13+ pu,

n

-([n vird- L}:lr"z v,,]

AEL Ev" fz’fv‘”t,}

(1“:“ T

(4)

(o) -

3geor B nanee OGOBHAMEHO!

‘- {m&o 0,903F, 0§7%0,4,
1,026 ~0,219 1, 0,44760,7,
1582 +1,312 1, 067504,
1654 +0,984 1, 04<r$0,7,

(1 3
To0* /3
(/as( f1] 2;'/-5 0)); [‘=(T‘./';m)/x

I Ve(0)/% (0)% V3 /%5 (0)} Tog= 004,
Ypi,i; = beaoBue CHOPOCTR B epHOAN EAGHRAeMol repMormws(i=fin),
2.9. Mo naHHUM HaGINNEeHES TOIBLKO NEPBOR PAPMOHEXW GNOT—

BOTCTBYNIES DACUETHHS GOorMVILI, DOIYYeHHHE METONOM HAHMOBHUNE
ABAEPATOB, luem- BEN:

]
Ve(0) = .q v (A+8(10,)* +e(1u,)°)
E(A*‘B(wq) +eo(14,)°)®
yne U, ~ ROPEHb TPAHCHEENGHTHOr0 YPABHEHMA
16
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n
E V728U, 304,1)
g (A+8(tu,) "+ c(ru,)(28u,1% 3cu21%)

EvP(A+8(u1) +cly 1%
oA o () .

2 3,2
£ (A+8(0,0) +0(01)") ©

A=0,938 r%-0,7897 + 1,0286,
B=18,772 1 + 16,639 I'+2,089,
C=2841 r2-27481 +3,29.

OcranbHHe CCOBHAYGHMA COBIAMENT O pAHEe BBOLEHHLME.
2.10.Boue nonydeHo ToamKO MO OfgHNY 3amMCH HyneBoR X
Hepsoit TAPMONEKX, TO COOTBETCTBYWWHE DPacdYsTHHe opMysH AMe-
DT BHE: 2
Vo
% (0) = ~———5=5 (7)
L+pU3L]
TR U, - ABNAETOA KOpHeM KYOHUeCKOI'0 YPBBHEHMH
@ @
3nr3 V, 2 Y,
Uy (C=ply )+ Uy B+ AL g =0, (8)
o 9

2.11, Oo EafiloHHHM IepaMeTpaM NMHE&PHIMPOBAHHOH MORENH
¥;(0) n V; (0) BumscasmoTeA BHAYEHRA omocn're.unoﬁ YACTOTH J; -Zh'f/V,(o)
R OTHOCHTGJEHOK (R3OBOA OKOpONTH X;=V; Y V. (0), uepes Koropre
ONPeNSJANTOA 3HAYOHMA I'IyOuH, RCTHHHHe 3HAYGHMA CKODOCTH
PACIPOCTPAHEHMA IONEPEYHNX BOAH HE KOTODHX NPHCIHXORHO DAB-

AH 3HAaveHEAM $asoBolf CKOPOOTH I'apPMOHMR DeJie@BCKEX BOVIE.

2.I2, Suaverus $a30BOf CKOPOCTH HyJeBOl IapMORKNE, YM~

HOXeHHWe A Kos(duumeHT A(y,) , papmkit

H(o) = ! (9
° ,[r~—-— [0,25+0, 005%(7-!')]]

OYHOCAT HR TAYOWH)

Z,=[0.25+0,0054 (1-r) )4, (10)

17



TXe NOJYYGHHOS BHAWGHME OKODOCTH DABHO OROPOGTE DPACHDAGTDE-
HOHEA NOTepevHHX BOMH HA 8TOR IuyOmHe,

2,13, 3uavenMe OKOPOOTE PACHDOCTPAHEHHA NONEPEYHHX BOJH
HA raydune

s
,z,-(g,l---%-r/f—)- +0,2040,004y, )4 , (11)

THe £, -~ ROpeHL EHTerpaza dfipw;

X, - ofTHOCHTeNbHEs (as0BaT OKOPOCTEH NEpPROR IAPMORMRA,
YMONGHHO PABHO SHAYEHHD (esoBoif CKODONTE NepPBOR TEPMOHEUKR
PeJeeBOKEX BOXH V,‘.

2.14. llo coBOKVIHOOTE SHavwewm# ckopocrelt (mn.3,I13 @
2,13) pyrem JureitHOR EHTEDNOJIAIME OTDOAY PASPE8 OPOJH MO
OKODPQOTAM PAcNPOCTPAHEH®A HONEDOUHNX BONH., STOT HpHeM Jaee
X0pou#e PeSYARTATH B TeX CJyuaAX, KOTNS EMESTCA SHATATONh~
Boa (Gojep 4-5) wmoA0 HaGmouedul HyneBoft ¥ MepBOR rapMONER
PONGEBOKEX BOXH HA OHABHO DPASAMYAXNEXOA TACTOTAX.

2.15, lipn HeGonbiioM YHONE® HAGNOREEER HA KAXAOf rapMoHB-
Ke OROpooTHOR paapes Ocpeld OTPOETOA DYTEM BHIQIHOHER ROppa-
JATME MeXNy SHAYeHHAMH CEOpocTeff PRONPOCTPERHOMER NONSPeYHHX
¥ IOPQROABEEX BONH NO (opmyne

m V,(Z)=V,,(Z)-K,
Txe T (% (20/% (2;) +£, (4, (2)/%(Z))) ,

H= fst

(12)
nptn,
flg = TWCHO ¢asosux rogorpados HyaeBofl;
A, - wmeao fusosux roxorpador nepsoft repMOHEKR pe-
JNIO@BCKEX BOMH,

2.16. lan npakTEYeCKOR peasMsalME HSANKEHHOR MeTONEHY
TOCTPOSRHA CEOPOCTHOr'O PA3pesa CPefy N0 EWHOMATHYEOKHNM K
TEHAMHYECKEM XADAKTEPHCTHEAM DEZG6BOKAX BOJNH GNeNYeT NOgh-
80BATHCA CUONMANILHHME BArMODETMAMA, PeAAKSOBAHHUME B BUJS
nporpass g JBM,

2.17, Jina o6padorTkm pesyibTATOB Had:nieHuk Ha OBM THna
"Hawpa-K" oxenyer mompbsopaThCH UpOrpaMmmol “Pesefi®, peamzsyn-

I8



me#} mpEBejieHHNE ONOOOCH PACYETA OKOPOOTHOI'0 pPaspes’s OpejH
no JesonruM roxorpafaM peseeBOKEX BOJH.

2.18, B cocras cucTemd "I'pyHT-2" BXONUT KOMILIERC IIPOT-
pam, TAKXe LIOOTPOEHHHX HA BHIGOIMCAHHNX SJIODATMAX E Zap-
I@X OKOpOOTHOZX paspe3 CpemH Ha OCHOBS KHHEMATHYECKEX H T~
HAMEYOORKX XODaRTEPHOTEK DeJieeBCKEX BOJH.

2.19. B RaveoTBY BUIOCTPAIME ONECAHHOR MeTONMKR Ha DHO.
9 1 I0 npupemeHn peaysnbrarTH pador B paitone r.Wpomr (Cnepu~
JIOBCEAR 007aCTh). HAC/NREHES HOBEPXHOCTHHX BOIH HDPOBOLKIHCH
B UHPOXOM AmAanasoHe 4aoToT (B8~I00 I'm). Io nowvyemHsM skcne-
PEMEHTAJNEHEM SaBRCEMOCTAM (ASO0BHX CROpOCTe!l peeeBCKUX BOIH
0T uBOTOTH {OM.pMC. 9) OWIX PACCUMTAHN NADAMBTDH CKODPOGT-
Horo paspesa V(Z).Ha 9TOM Xe Y4acTKe OAHOBDEMEHHO OHIE IPO-
BeJleRH padoTH mo meroike BCH. Paspesw V;(Z) , moryuexEne
IBYMA DESTHUHNME METOZAMH, XOPOmO COIMIBCYOTCA ZPYT © IAPYTOM
{oM.pEa. I0), 9TO IN3BOJAET OUEHETH RONMYECTBEHHO TOYHOOTB
MeTONA ONPENeNeRUR CROPOCTHOTO paspeaa Ve(Z) mo metmms
PEJIGEBCRUX BOVIH,

3, CIPEIENEHME CTPOEHAA CPEIM IO CKOPOCTH
PACTIPOCTPAHEHMA IIONEPEYHHX BOJW HA OCHOBE
KVHEMATHYECKMX ¥ IWHAMAYECKX XAPAKTEPHCTUK
BOJH JIBA

3.1. KnnHemaTWIeOR06 ¥ THHAMWYOCKEE XapPAKTEDECTHAKA BOJH
JABa ONpEReNANTCA HCKINYATEJHHO CTDOGHMEM CPEAM IO OKODOOTH
DPACNPOCTPAHEORKR MONEPOYNHX BOMH, a TOYHOCTH ¥ HaIeXHOCTh
ONpeNeNIenA CKODOCTHOTO PRSpesa CPenH N0 IAHHNM KHHEMATE-
YeCKUX ¥ NMHHAMAYECKHAX XAPAKTEPHCTEK BOHN Jigsa TeM BHE oM
dounme fmoso asoBHx roxorpadoB pasHNX IapMOHEK ECHOABSY6T-
CA OpE MHTepUpeTauEH.

3.2, HoxOmMuMH NARMEME LIA KOJIEYEC1BEEHO} HHTepIPeTa-
THE ABJIADTCA YODOIHOHRHO 3HAWGHHA (a3OBNX cROPOCTER K HEDRO-
ROB ORHOR KM HOOKONHKHX HYW3MHX IApMOHEK Boafi Jsma.

I9
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Prc.9. OkCHepmMEeHTaNBHAS 3aBUCHMOCTh $asoBof cropocTr mepBofi (I) ® Bropodt (2)
IepMOHEKE DENEEeBCKEX BOJH OT Y2CTOTH. CMJONHHE JMEAE — SNNPOKCHMEPYINME TEO0—
PETEYECKEE 3ABHCEMOCTE IIA HysieBo# (3) 2 meppoit (4) rapMOENR COOTBETCTBEHHO
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Puc.10. ConocramicHue DE3YARTATOB ONpeNelJeHus CKOPOCTE# pacmpocTpaHeHMA mole—

peYHuX BojH no pesyibraTaM BCII 4 perMcrpammu NepBHX ABYX I8DMOHEK peJeeBCKAX

BonH. 1,2 - (asopwe romorpadu Hymemoll rapmommkn; 3,4 - dasobwe rogorpadH mep-

Bo# rapmonuiat; 5,6 - romorpad @ CoOTBETCTByHIME eMy CKOPOCTHOR paspes SH—

BOSH; 7,8 - SHuueHMA CKOpPOCTed pacnpocTpaHeLysa N.MEePOUHNX BOJH,pacCHYdTSHHLX
[0 HyseBod ¥ NepBoii TapMOHMKAM peJeeBCKUX BOXH



HuTepnpeTaORHAA MOK6XL OpejH

3.3. o peaynprareM TEOPETHYECKAX B BKONEDHMEHTAJBHHX
RBOCTPOSEEA C YHOTOM DEAJBHNX TOXHHYOCKEX BOBMORHOOTeR B Ra-
wecTBe OCHOBHO MRTEPIpPOTAIMOHEOR MOXENHE ODSNH BSATA MOHEAD
CpexH B BEAEE IDAIMEHTHOTO NOAYODONTPEHOTBA, CKOPOCTH pacupo-
crpaReHdAd NONEPEYHHY BONK B KOTOPOM YBSJMAYHBAGTOH 6 IAyCH-
Hoft mo meﬁnwy SBKOHY. OCHOBHHMEH NAPAMETDAME MOROJM ABIA-
prog Vg(0) u Vg(0) (cm,nprxoxeHse),

3.4. Ilza TecpeTHUSCRONO ONACAHEA SABHCEMOOTH (aaoBOH
CROPOOTH T'&PMOHNK BOVH JiAsa OT DapaMerpoB HuApasHoR Moxemm
Opeji B YONOBHE DOrNCTDANEN BSATH GOPMY/ N CHMOTOTHYECRON
TEODHN DACUDOCTDAHGHEA MOBEPXROCTHNX Bomk | 9,10]. B memmx
DOBHIGEAS TOYAOCTX B YRASAHHHe GOPMYNH HA OCHOBE MATEMATH-
Y8OROI'0 MONSJRDOBRHHA BHECSHH HOOGXOIEMHE RONOJHEHHA,

3.5. ®asoBeA CKOPOCTh FAPMOHNK BOJH JIAB& IO yCOBEPHEHCT-
BOBRHAHM (OpMysam ACEMOTOTHYECKO! TEODEE RAS IPANHeHTHOro
TNOXYUPOCTDRHCTBA, OKOPOCTH PACOPOCTPAHOHHA NONEPOYHHX BOVH
B KOTOpOM BO3pacTaeT No JHHEHHOMY 3aXOHy, MoxeT OHTH BHYHOHE-
HA n(:" dopmyne Ve(0)

V¢ = 2 » (13)
/- am - E.m [I“L"(—z—i-'———))'a
LR L SN I Y PRRSTY IR B
TRe m -HOMOD T'APMOHHKE ;
E,,, -IOCAe/0BATEJbHHS DOIOBHTENbEHE KODHEK NTPOASBOR-~
Holl Qymxwm dtpe A; (€)= 03

R,==0,30; a,= 0,86 vm.d. y=0/Vs(0); 5<y<70.

OrHocHTeNRHAA NOTPENHOCTD OLoezencHRA $iasoBo OROpoCTE
TePMORER BOXH JABA& 10 OpHBefeHH:HM fOpMysaM He doxee 2-3%,

OnpeneseHRe NUDAMETPOB JHEOADESENOBAH-
Hofl money cpermu

3.6. Ha ocHoBe npHBefieHAHX (QOpMYJs ONpENEJEHES HADAMOT-
POB JXEHOADHIAPOBARHOR MONEAH OpeyH BOSMOXHO TPOMA CHOCOGEMH.
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3.7. Eosm p pesyanTare NOJIEBHX HOCJNENOBaHHR NOJIVIERH
Pesonue roporpaju TOABKO NOPBOH KR BTopol TapMoRNR noaH Xa-
da B ROANYBOTBO He MOHAI® TDOX, TO, DEEAR TPAECIERNEHTHOE
ypaBHeHRHe

n

v £ Yo (k#2210
IS0 1oy 8 Uy =B i Uy (51 (1=l Uy p, U

3 s (14)
n 4 f Amli+28m1L U,
b TNT
121 (1oL, L= Pmbi ”c) "'(’_dm[i%"ﬂmli 4)
MONHO NOAYVHTH 3HAY6HEe napametpa U, , HR OCHOB® KOTOPOTO
HOROMHE DRDEMGTDN ONPENSAADTOR NO (ODMYJIAM 3

i 2” y N
V,(0)=7W—-u, 3

@
f— W
=1 (1 =clpy 8 Uy - p,, 1202
Vs(0)='”( ”"",”’"‘”) 3 (15)
r

- 71,7
=1 (1 iy~ by )

zi=Vi¢/V;(a)9
e [;=(1/7,0 )% 5 7., = 0,04

&, Em 2 % 6
ATV s P 55 ["21;- (';‘;‘m)]-a,,,.

3.8.B oxyuame, ecum mmenrcs pesyxbTarH HAGTINGHEE X mep-
Boft ¥ BTOPOR rapuoumk, To mooe pemeHEA ypABHeHRA

) @)
£ *Ln * E i 7,1
I Lilly~p, 8y 051 1=y Lty =, Yy -
2 ! 3 !

+z 2
5114, g 2T gty A1)
(1) ) 2
E Vi (“ll,'"'lp,l‘-zuo) n V"a (dl ["*Zﬁzz‘ ”0) (16)

e ATt A 2
AL Sl (r %itily=p,l;Uy) = “"‘2':"’0'/’1’111/:)2
g(ac,rﬁz;;,z{u,) " (K0 +20,8;Up)

X Y
FT =y Upp TG, ) 851 (1-ky Eilly =patily )



HCEOMHE NApAMeTDH HaXONAT? Na dopmyxam:
n .3
V(o) =% LU
Too .
P8 42,1 %) . ¥ l;*%ﬁ:‘c”c
i :(/ oy l; Uy- ,s,z’u,) - = (1 il =l Uy)
o ooy +28)4 Uy fe_dylitap,lil,
TrT 4 9 ¢ ]
i=1 (I-«,I,-u-;s,l‘-u‘,) (- bl pti Uy)
= V“ﬁ/‘ls ().
3.8.Ha ocHope nannavnwc BHAYGHEN napameTpoB V;(0), V‘ (o]
.z,y uo dopMyne
1,

%]
(Af4 )= E;f;‘g-—ﬂ; ‘%‘* o,

BUYRCAAETCH TVIVOERA, HE HOTOPOX MOTHHHOR 8HANEHHE GROPOCTH
nondpevHEX BONH YHOJAGHHO PABHO ($asoBof OROPOOTH mepsofl rap-
MOHRKH ,

3.10, Bravenup dasopol OROPOCTH BTOpOS TADMOHEKE YHO-
ZOHHO PABHO HCTMHEOR GKOPQOTH PaCUDPOCTPSHGEHA NONAPQYHHK
BOJK HA TUyOuHe

a (I) (“(

Vg(0) = 3 (17

’/:
(Af4)y= 2—7:53-,7; + 0,275, (18)

3.11,0o coBorymRoCTH saaqew okopooreft (mm. 3.7 @

3,8) nmyreM JmHeftHOA WHTEpNONAIMM OTPOHTCA CKOPOTHOR Despes
cpeiH IO CKOPOGTH PACHPOCTPAHEHHR NolepeuHHX BOAH, 3TOT
OpHEM JiaeT XOPOHe DeSYAbTATH B T6X OAYYAAX, KOPKS RMBSTQR
sEayBTeabHOe (Sojaee NATH) WHOJIO Radaopenwit uepsodf ¥ Bropolt
TapMOHRK BONH JIABS HA OMNBHO DREJAYAKIAXOA Ja0TOTAX,

3.12. lpa HeConpumOM wACAE HACANNGHER HE KaxIol rapMo-
HEKe NOCTPOGHEE CROPOCTHOTO DPaspesa Opefid N0 GROPOCTAM Ho-
NePOYHHX BOJH OCYMECTBARETCH HA OOHOBE €r0 KOPPENAIRE 00 OKo
POCTHUM DA3PEBOM CpPSAiN NO DPOXONBHEM BOJHaM N0 fopmynam (I2),

3.13, Ina mpaxrwdecKofl peaNHSAITEE NPOINOXEHHONK MOYTOXWRY
TNOCTPOGHNA CXOPOCTHOrO paspesa GpexH N0 NAHHMM BONH Jfpa
clexyeT NOXR30BATHCA OMBIEAJNLEO PARPAGOTAHHHME &ATOPHTMAME,
POANR30BAHHKME B DiAXie uporpaMd mua SBM,
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Puc,I2. Jipnmep BOCCTAHOBIEHUN CKOPOCTHOTO pazpesa

no kasHwM nynesod (I) u nepnoii (2) rapmonuk pese-

eBCKuX Bou¥. 3,4 - CKODOCTHHE DA3DE3H, NOJyYeHHHE

no guHHEM BCIl ¥ HA3eMHOro NPOUAMpOBAHEA; O - cKo-
pocTioil pazpes 1o RoJHAM JiApa



3.1I4. OdpadoTKRy peayApTaToB Hadipiensf ma OBM rmma "Ham-
pa-K" cxenyer npomssomuTk mo nporpase "lap",peasmsymmet ome-
cauHHE cnocod pagveTa OROPOCTHOr'O paspess opeju no $asoBEM
roxorpagam soxH lasa.

3.15, B oocrap cacreMy "I'pyHT-2" BXORHT KOMIMIEKC IpOT-
paMM, DeaJIESYKN@X LDOCTPOSHEE OROPOCTHOT'O DASpesa CpellH o
onHcaHHO# MeTONERe.

3.16. B npaMepe, onmcaHHOM B 1.2.19, CRIE BHIONHOHY
HACARIGHER NOBEPXHOOTHHX BOJNH JlABA COBMSCTHO G HACNNOHWAMK
PEJIeeBOKRHX BONH, OIKCHepEMeHTANLHHE SABMCHMOCTH ($apOBHX OROpOC:
reff BouH JaBa o7 wAOTOTH NpEBENeHH HA pEo. II. Comocramne-
H¥e OROPOOTHHX PaspesoB Vy('Z) , DONVYGHHMX 0O MOTORMEe, OIN-
caEHOf! B HacTommelt padore nO BoxHEM AaABa B POJESBOREM BOR-
HaM, ¢ nanAuM@ BCII mpeBeneHH Ha puc. I3.

igrepacrypa

I.Boanapen B.H, PoxoMeHmamy® -no NpEMeHeHEN cefioMiMvec-
xolf pasBEBARE IAA HOYYeHHA (MOHRO-MEXAHHYEOKEX OBORGTB PHX-
JHX I'PYHTOB B 60TEOTBOHHOM SANETBHNE JIA OTPORTOABHHX meijefll,
M. ,Crpoltasnar, 1974,

2.Borpapes B.H, ,[lucemanit B.B. ,Arees B.H,,Bepourpuit I'.T.
PeroMeHRAIRE [0 DPEMEHOHED BEPTARANBHOI'O CeROMEYSCROIO HDOr
(MABPOBAHRA B HHESHEPHO-IOONOIEYOCKAX OKBANNHAX C© NEJb
onerxy fHBERO-MOXAHHYOOKEX CBofcTB pHXIHX rpyHroB. M, ,CTpot-
nenar,1976.

3.Toocrpolt POGOP. HHOTPYHIMA 1O NPHMEHEHEND ceftcMOpus-—
POJIE B HWESHOPHHX WSHORAHWAX R CTPORTensorsa./FCH 45-77 /,
Coorasaresy: Kypawmn H.H, llemoypen B.A. ,Bonnapes B.M., = ap.
M, ,Crpoltuanmar, 1977,

4,Capapencruit E.. Ceftomgusckme Bonmw, M, ,Hempa,1972,

6.lesmm A.Z. [[oBepPXHOOTHHe M KaHANORHG CoftoMUMEOHNWe
soxgH. M., Hayxa, 1973,

8. Jlepmwn A.J, PaogpocTPAHSHWe NORSPXHOCTHHY BOAM B
DHXIHX noponax, - Hem.AH CCCP,Cep.reofus.,I962,k I2,

7.Badwy B.M, ,Momorkop H.A. [pameHeHMe acmunToTIVeORAX
MOTONOB B TEOPHM IOBEPXHOCYHHX BOWK.~B Ki.:Tp.V Bceconsy, oym-
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I0, Baduv B.M,,Badey I'.H, ,Qomuua H,A. O paodeTe BouH
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llpanoxeHEe
CrpaBoynoe

OCHOBHHE TOHATHA TEOPHH
TNOBEPXHOCTHRX BOJIH

Ilpg TeopeTHYSCKMX HCCJAENOBAHEAX B SABACHMOCTH OT X&-
parTepa pacmpenejenud fuswveckux CBORCTB cpeju NOAPA3NENADT—
CA HA OGHOPONHWE W HEONHODONHHE.

OnmfiopoxROe MONYOPOCTPAHCTBO - NONYNPOCTPARHCYBO, B KOTO-
POM CROPOCTS: DACHPOCTDAHEHHA YOPYTEX BQJH ¥ ILTOTHOCTH ODEINH
OOTaKNTCS BCOAY NOCTOAHANME - ABNAETCA Opocrefimelt dmsmueckolt
MOJISNBD CPOXH, JJIA ROTOpO# nonysaercd CPABHATEASHO NPOCTO8
IO CTPYKTYPe AHAJMTHYEOK0e DeleHES O PACHPOCTPAHEHMH NOBREpX-
HOOTHHX BOXH., Tax kar s7a MOAEAb CPOXH BECHMA IPROTMXEHHD
0TpaXaeT DOAJBHHE SAKOHOMEDHOCTH UPHPONH, TO OHA HCUOABSyeT-
0f OTHOCHTEARHO DONRO B IJIABHHM 00pa3’0M A NPHOJIEXSEHHX
ONEHOK,

Heom10poniEN Ra3HBAGTCA IOAVODOCTDAHCTEC, B KOTOPOM
OKOPOOTH DACHpPOCTPAHEHAR YUPYTEX BOJIH H ILIOTHOCTE ARIALTCH
GyIKIMAME KOODIMHAT TOYKE, EBCJH YUDYTRE CBORCTBAR CPO)H Me-
HADTCY OXHOBPEMEOHHO NO I'ODASOHTAJH M 110 REPTHRANE, TO TAKYD
openy NPHHATO HASHBATH HEONHOPOHMHOH.

Ecxn (mauveckHe ¢pofoTBA MEHADTCA TOUBLKO IO I'OPHSORTANH
WIE TOJBEO IO BOPTHKAJH, TO TAKYD CPeLy HASHBAYT COOTBETCT-
BEHRO I'OPEBONTANBHO- EAM BEDTHKANBHO-HEORHOpOmHn#, B sasHCH-
MOCTH 0T X&paKTepa WSMeReHHA duAEueCKHAX OBOH{CTB IrOpHSNHTAIN-
HO~ X BBPTRKANBHO-HOOAHODORHHE CPSIH MOIYT OHTBH CJOACTO-
OXHOPOZHHME, TDAJMEHTHHME ¥ T'DANMEHTHO-CJOHCTHMA,

C10oM0TO-ONHOPONHNE CpejH — STO TAKHe Ope;H, KOTOpHA
COCTOAT NS OTASABHNX ORZHOPOHIHWX CA08B, Ha IDaHNOaX KOTOPHX
{usrvecKue oBofCTRA MEHANTCH CHAYKOOGPASHO,

TpanxueHTHHMN HASHBAWICA TAKUEG CDEJH, B ROTOPHX (u3u-
qeoKHe CROllcTBa NO BCEM HANpPARISHEAM MEHANTCOHA HONPSPHBHO
(mnasuo) .

T'pameHTHO-CHOHCTHME CPERAaMM HASHBAWTCH TAKHO CpeNH,
KOTOpHE COCTOHT M3 OTHEJRHHX CA0GB, (usmjecKEe cBoloTea B
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ROTODHX MENFDTCH HEUPEDHE®O.

TeopeTryeck®te Mojesm CpefH TeM Jydlle COOTBETOTBYNT Dé-
aJBHHM CpenaM, 4eM Goylee OJOXHOS DachnpemesioHEe §msmueoKdx
OBOJGTE OHm JONYCK&HT.

YesoxHOHME X&PAKTEDa pacmpenenenna (MBHEYeOKRHX CBOHKOYB
B MOZSJ® CDeXH CYNSCTBOHRO YOJOXHAST T@OPOTEYS0KOE DAOCMOT-
peHne 38]8YX O PACIPOCTDAHOHHME HOBOPXHOOTHHX BOVH. B HacToOAmee
BpEMA TEOPETHYSOKE U3YYOHN NPSEMYWSOTBEHHO BODTERAJILHO-REO0N-
HODOIHHE OpeXH.

llpr eEeJM3e ITHHAMAYOCKUX XADAKTEPHCTHK DEJG8BOKEX BOJH
E Box JAB& SRAYUTEJHHYD DOJL HIDPaAeT MONV/IL BEXRTOpa LiAOT-
HOCTE ositcraveokoff oHeprmm (MomysB BerTOpa YMOBR) [4] y On-
poneiAeMult no QopMmyne

E(z)-:-zz-af(Z)VR'WZAZ(Z)’ (1)

e S = o0BeMHaA Macca CPeNH;
A - eMIUIMTYZA BEKTOP& CMeleHnA,

Heyuenue ocoGeRHOCTER PACHPOCTPaHEHHA NOBEPXHOCTHHX
BOJH B BEPTEKAIBLHO~REONHOPOMHHX Cpejax OCYMeOTHRIAETOH JHOO
OyTeM TOOPeTHYECKOI'0 DelieHHs COOTBETCTBYKuled IMHaMEYEOKOH
pazavy, JLGO OYTeM IUCJICHHOT'O RETEIPHPOBAHRA KCXONHHX mMa(-
(epeHIMORENX ypaBHeHal, JmGO NyTeM NOCTPOSHMA ACHMITOTHYE0-
X $opMys B BHCOKOYACTOTHOM IPAGTHRORUM.

ABeJMTHYECKOS DENEHHe IMHaMHYecKoif 3amaud 0 PACHPOOTPR-
HeHUX MOBEPXHOCTHHX BOJH B HOOZHODONHHX Opefiax BOSMOXHO TOMb—
KO IJs HEKOTOPHX CPaBHETEJNBHO NpOCTHX Momene# cpem. B wacr-
EOCTH, aBTOpaM# NOLPOCHO Z3YYEHH OCOOSHHOCTH pACHPOCTPaHe-
KHA UOBEPXHOCTHBEX BOJH B I'DANMEHTHOM HNOIYIPOCTPAHCTBE, CRO-
POCTH DaCcHPOCTPAREHES YUPYI'EX BOJH B KOTOPOM MOHAETOR IO
HEKOTODHM CP&BHNTEJABHC HPOCTHM 3arORaM. [omo0HH! mogxox mos-
BOJIAET NOCTATOYHO NPOCTO HOIYUETDH LEJHE DAL OCHAX SAKOHOMEp-
Egocrelt, xoTOpHe IDYTEME CIOCOCAMH JMGO He MOryT OHTH noixy-
YeHHN, JHCO NOVYYEeHHe MX CBA3AHO CO 3HEUYETEJBHHMM TPYZHOCTA-
MX.

UncaEHHHNME METONAMH BO3MOXHO X3Yu6HHEe ocodeHHocTel pach-
POCTPA6HUA IOBEPXHOCTHHX BOJH IPAKTHYECKY B JRGHX BEPTHAKAIbL-
HO-HEONHOPOAHHX cpenax. Hamoonee odbexTUBHHE METON TAKOIo
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peworRA mpexsoxer A.X.Jesmwm [6,6] ,

TpHOAERSHROS H3YUGHE® IJABHHX REHAMATWYGOKEX OCOGOHHOG-
76#f pacnpOOTDAHBHEA TOBOPXNOCTHHX BOJH B HEOUHODOIHHX opelax
BOBMOKHO H& OCHOBO T&K HASHBAEMIX aCHMITOIWUEOREX MOTONOB.
OOHORHHE POSYABTATH B BTOM HANDARNEHEN NPEMERETONEHO K HSy-
YERHD DACTPOCTPAHOHHA DPeN6SEOKEX BOAH H3JOKEHH B PACOTAX
[7,8] , & upmMeHKTeNLHO K WBYYEHMD PACHPOOTpAHeHEA BomH Ja-
pa - B padorax [9,10] .

OCROBd TEOFUY PACIPOCTPAHEHWA PENEEBCHUX
BQTH

TToPepXHOOTHNS BOJHH DOJIGGBOROIO THNA ABJIANTCA Hapboyee
BHT@HCHBHHMY ceficMHYECKUMH BOTHAMH, PETHCTPEPYEMHMH NDH
OponeZeHHY PACOT HA HAOKAJBHHX IPYHTAX, JIX INiaBHHME OTIWYH-~
TONLHEME DOOGEHHOCTAME ABNSDTOA: BHOOKAA MHTEHCHBHOCTH,O0Jh=
Had JIHTeRbHOCT: KonedaHmil, WHTepdepeHIMOHHHE XapakTep S&NR-
oH, HESKHe JaBROBHE CKOPOOTH. JoNbmee N0 CPABHEHND O OJLeM-
HHME BONHEMZ BPEMI DErg0TDALME ¥ NPAMONHHeHHOCTH (asoBHX Io-
Rorpagos,

PacnpooTpaHerEe peNeeBOKEX BOJIH TOOPETHYECKR H3y4YasTCH
HA OCHOBO® AHANMBS pemeHUlt SANAY NMHAMEKHE YNDYTAX BONH IR
KAKEX-JNC0 KOHKPOTHUX Momeseff cpejnd, PemeHHe TaxkKX 3ajay,
Kag MPABRRO, OCYWEOTBAASTCA OTHOOMTEARHO YUDYIEX NOTEHI®A-
Xop mponaasnux ¢(%,4,2,¢) B nonepesHux F(x,424)mon, Nepsuit
3 HNX ABIASYCA OKAAAPHHM, BTOPO{ BEKTOPHHM. KOMIOHGHTH Bex~
TOpA OMEMIOHEA B PeAeeBORCE BONHE ONDENOAADTOA 4Y6pes BBEJCH-
HHe NoTeHImamx fnn donMyxe

Gagrad ¥(z,4,2,8) +rotf(x,4,2,4). (2)

B cpepax, (uaNYeCKHS OpOfOTBA ROTODHX 38BHCRT TONBKO
or ool xoopumHaTH (PEPTRKAARHO-HEONHOPONHNG CPexH),pacn-
POCTDARGHRE IUIOOKWX YUPYI'MX BOJH ONMOHBAETCA CKAAADHHM IO
TeHuBANOM ¥ (Z,4,2,¢ ) ¥ § -KOMIOHEHTOU BEKTOPHOrO NOTEH-
mana Wix,2t), Koropue onmnewcraenno VROBNSTROPAWT ypaB-
HOMMAN § v Yy Jo e ! J'?

v

[*W(z)]lrr*;-r (z (3
' 1
——ff- Tg' viez) dt’
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rMe W(z) - Hexoropad IZOCTATOYHO MAXad HO Mony/n ¢ymkima,
’ 4
3aBRCANAN 0T Vq(z),Vo(2),Vs(2), Ve (z),

Ecau mcrath pemenme ypasHeHER (3) AnA NOTEHUEANOB B
BMJIe INIOCKHX BOJIH, ONHCHBAGMHX YPABHEHUAMH

—iw(t-E
(x,2,8)= 6 A(z) e YRy
oL omiw(t=Ey
w(x,z,t)=¢C,"8(z)e R’
e W - Kpyropad vacrora xojedawm#t; Vy; -fasosad cxo~
POCTh PACUDOCTPAHEHAA PESEEBCHAX BOJH REOIB

mpoguna,
TO AAA TDROJEXEHHOrO ONpeneseHHA HeRSBeCTHHX QYEKUME A(z)w B8(1)
noxvaap™c] cienyunmnue IHGDePEHUHANLHHE YPAaBHeHAA |

P wl 2
QORE ab IO
wl w? (5)
8" 0.
(z) (;;r e )) B(z)=

Hexomue GyHRIms Az )w8(z)no/mxHH yHORIETBOPATh THIMYECKH
OGOCHOBAEHEM TDEeGOBAHHAN LA YODYTHX NOTEHIRANOB.

¥3 yonomsus OTCYTCTBHA HapAXeHHR H8 CBOGOZHON rpawune
NOXyOpOCTPAHCTRE HAA ompenesesnd $as3oBofl CKOPOCTZ TADPMOHMK

PONeeBCKAX BOJH LONy4YaeM xapax'repxcmecxoe YpaBHeHRe:
2

Vm) A(0)-5(0,-0. (5)

Kmeuamecxne ¥ IHHaMHYECKHe OCOOEHHOCYE TADMOHEK DPe-
ABEBCKEX BOMH NONHOCTLO ONpEeNeJIANTCA CBodcTmams (ynmndt A(z)
M 8(z), KOoTOpUE B CBON OYepefs 34BHCAT OT X&paxTepa pacmpe-
leJeHEA YUDYT¥X CBOACTE B Cpene.

OnxopoxmHoe TOJAYNPOCTPARCTBO

B omMopomroM DONYDDOCTPEHCTBE DACHPOCTDAHAETCA ONHE
DOBEPXEOCTHAA BOJHA DEJ6EBCKOTO THIA, KOTODYD NPEHATO HA3H-
BarTh BOJHOK Pesed. OHa mpencTaBnfeT cofiof BILAUNTHYECKE HOJA~
PE30BAHHNE KOJNECHHMA C NpeoGJANMHEEM Ha NOBEPXHOCTH DOIY-
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LROCTPAHOTEA BOPTHKANBHOR KOMIOHEHTH BOKTOPA OMEUIGHEA.

Tasopad OROPOCTH BOMRNH Peses He BABHCHT OT YACTOTH H
onpefeafseTod M8 ypaBHeHEA THna (6), ROTOpoe LUA 8TOrO CAY-
qaq NPHRHMAGT BHA!

Yo b o Ve sty f (Ve ()oY = 0, (7
(V’) a[Vs)+[54 ’ﬁ(Vp)](Vs) 16+(1 -‘-;,) a. (7

HTo yparHeHEe nosBoEAeY No Jasopoi OKROpocTH BOaHH Pe-
XAQ OPH HSBGOTHOM SHAYEHWY OKODPQOTH DACUPOOTPAHEHHA HDOROLh~
HHX BOJH L.XOINTh SBHAUGHHE CKODOCTE DAONPOCTDAHEHEA Nonepey-
HHX BOJH B cpefg. [ @KONpeCO-ONBHKE MOXHO HONATATH, YTO
CKODPOOTH DACHPOCTPAHEHHRA NONEPSYHHX BOAH NPHONHMEHHO (¢ TOU-
Booven ¢ 4%) pamna:

Vg= 1,787V, (8)

OTHOONTeAEHAS NNOTHOOTH oeHoMwIecRoft omeprum £(z)/£(0)
y RonHH PeseA 8aBHOHT TOuBKO oF RoaffmrpmerTa lyaccoma cpemu
¥ JUEHH BouHH 4 ., OHA MAKOHMEIBRHA HA DOREPXHOCTE NUOKYNPOC~
TPAHOTBA WJK BOJIHSE HE® ¥ [ajiee MOHOTOHNO yOuBaST ¢ IAycuHoft
z/A  (puo, I3).

TeMn yOHBARAR OTHOCETONRHOR OHEDIWE N0 IIVOMHE SAMETHHM
odpasoM SaBHOBT OT BexmwwRH Koaddmumenwra lyaccora. B cpemax
o doxnugM sHauenmey kosdimmenta llyacooHa (BoNOHacHIEHHHS
openH) cefioM@NecKad aHePrHA BONHY PeJed ODORMYWEOTBEHHO C0-
OpenPTOYeHa B NMPENOROPXROOTHHX 9YROTAX Daspesa.

SddexTHRHAR TOMOENS ONQH - MOHQOTR ONOA, B XOTQPOM
aonpooTpaHAeTod He MeHee 96% odmeft aHeprwm Boumy Pedes, -
QBHOBT TOABRO OT AHANeNHA kooddmmerra Hyaccosa W aAMMu

CONHH W MPHOIMEGHHO MOXeT OHTH OLPHORA No dopMyxe
(2/A )ag=0,6(1+m). (8

Boxna Pajed pacnpooTRARASTOA B POHKOM RRENOBERXHOCTHOM
e808 B, OJEAOBATENEHO, HECeY HHOHODMAIEND O OKOROOTHOM OTPOE«
HER TOJHEO 9TOil NACTH pasppes,

Beavmma orucmenus V;/V, pemMeTHaM cpasow BIAeT HA
TVIOTHOCTR CeficMyveoROf! aHepTER KA HURSPXHOOTH NAIYUPOCTDAHOY«
y8. YBenwyenge OTHOmMEHWA V,/ VP OPEBORRT R YMAHBIIOHRN IMOTHOC=

a3
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Puc. Iy,

Tpaq#iu 2aBACHIIOCTY OTHOCUTEJBHOM NJIOTHOCTH
HBHEDPIUY BONHU Pesiesl OT TVIYOUHH TIpH DalAUYBHX
SHaqeHuAx KoadlEarente liyaccona: 1-00; 2-0,I0;
3-4,20; 4-0,30; 5-0,40; 6-0,50.



T SHEPIEM HA NOBePXHOCTH HOJNympocTpaHersa (puc.l4).3to0 o03-
HAYaeT, YTO BO3CYKAGHKE HNOBEPXHOOTHHX BOJH B BOJOHACHIGHHHX
paspesax oymeoTESHHO s(¢peKTNBHEE ¥ Ipome, YeM B paspesax,
TIe OKODOCTH NPOMOJBHHX ¥ MONEPEYHHX BOJH DPASJIIMANTCA HESHA-
THTRIHHO,

BepTUKANBHO-HEeOTHOPOIHOE NONYIDOCTPEHCTRO

XepaxTep ¥3MeHEHUA YNODVTUX CBOXOGTE IO IUyCWke B peasb-
HHX Cpejax MOXeT OHTh OYeHb CJO¥HEM, OmHAKO IyiaBHO%, xapak-
TepPHO! uepTO BceX PeaNBHMX Cpen ARINETCA BO3IPacTaNNe CHO-
pooTeit pacHpOCTPEHEHMA YUPYIUX BOLH O IMIyOMHO#. [losToMV MaTe-
MBTHYECKUE MOTEAM Cper, B KOTOPHX CKODOCTY PaCHpOCTpaHeHIA
YIUPYTEX BOJH VBENAUMBANTCA C TIYOMHOK, EBISKTCA OCHOBOR mis
BHACKEHMA IVIABHHX KVHEMATWYCCKEX ¥ IMHAMIYECKZX OCO0eHHoCTeR
NMOBEPXHOCTHHX BOJIH, NECIPOCTDPEHINMKUXCA B PEaNbHWX Cpenax.
Jng MomeJieft BepTHFANLHO-HE ONHOPOIKHY CDell CIenveT ITDMMEHATH
TaKMe BAKOHH M3MEHEHMHA CKopccTeil pacnpocTpaHeHwd yIpyr#ux
BOJIH C TVIyOMHOZ, XA KOTODHX BO3MOXHO HHTeTpupchaHiue 1udde-
peHIEansruX ypasHenu?t (5) » savwuyroi ¢opma. JeTansHo uayde-
HH MOTENMM CDCX, CKODOCTH DacIpOoCTpAHEHWH TONSPEeTHHX BOJH B
KOTODHX BO3IDPACTANT II0 3aKOHAM:

VS(Z)=az+6=V”(I+/52)', (10)

Vs(z)=vs(a)-eb‘z/z. (1D

XapaxTep MIMEHEHMA CKOPOC™X DACIPOCTPAHEHMA HDOXOISHHX
BOJIH MOXeT CHTBH JMCHM, OLHEKO YYUTHBAR, 9TO BCErua LOXXHO
EMETEH MecTo Hepaaexcrao\¢(z)2vgig&1 8 Takxe HadaoRawngvoes
TEHIGHIMN B KOPPEJ4PYEMOCTH BHauerult cxopocTel DP&CIpOCTpaHE-
RYA NPOACABHHX ¥ IOREPCUHLZ BCJH, JJLA ONMCAEEA CKOPOCTHHX
paspesos Vp(z)cneryeT BHOMPATE QYHKIMY Bila, 2HAJIOTHYHOIO HC-
Nosb3yeMsM LA OLMCEHNA CKCPOCTHOTO pAaspesa Vg (z).

Ecsy CKOPOCTY PECHPOCTPAHERMA DONEePEUHHX ¥ IPONOIbEEX
BOJH B NOJYLPOCTPSHCTBE BOZPACTANT ¢ IVIYCMHOE 3KCHOHEXEIHalb-
HO, TO OOOGHeRNOe XADAKTEPHCTHYECKO8 ¥i«BHSKZe Peaes mis On-
TeneleHud H230R0F CKOPGCTH IaDMOHLK PeXeeBCKIX BOJK IpaMaT
i
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ruc.I4, 3aBHCUMOCTE OTHOCHTEJNEBHOJ IJOTHOCTH SHEPTMM
BOJIHH Pesiess Ha MOBEPXHOCTH YEMIM OT BEJIMYHHH
OTHOWEHRA



Py (g i0) 3 WA T l9)-3,0, (9] = (2-2°)'3, (42)3, (), 12)
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F=Vy(0)/ Vo (0)5 7=, (0)/ V(0 =bpVa (0)/85 Ve (01 Y =y/ars Vy=g/x.

OymecTBYeT GOCYHOJGHHOE MHOXQOTBO BanMoWMocTefl OTHO-
cETeabHOR fA30BOR OXOPOGTH DENEEBOREX BONH OT OTHOOWTSJBHOH
wacTOTH RoMeOaHER X, (y) ,yromreTsopmouEx ypasHenEp (I2).
Haxnas ¥s HEX C00TReTCTRYeT ompefesieHHo! Mase BoBepxHoCTHOR
RQIHY PEAEEBCKOrO THIA, KOTODYN ODHHATO HABHBATh PAPMOHEKOR
(mogoft ,06epToRoM ¥ T.1.), I'pafWyeoxad 3aBHCHMOOTE X, (y )
HABHBAATOA RMONSpONoHHOR KpweoX, HvMepauuo r'apMOREK BOIYT,
HayEHan 0 FoMepa K=D. 3ToMy HOMGpY COOTHOTOTHVET TAH HASHBAO-
AR HynapaAd { OOHOBHAA) TAPMOHHRA DOJGEBROREY BOH, Haxjss
TAPMOHEKA OYWOCTEYAT TONRKO HA NACTOTAX, HAVKHAS O HEKOTOpO-
"0 MEBUMAGBLHOPO BHANCHMA OTHOOATEABHNR uacToTH. [IpW yBemiyo-
HWE OTHOCHTONBNOK 9acToTH $asoBAad CHOPOOT: HYARBO} TapMOHE-
KB npuonARaevca ¥ dasosolt gropootw Bonnu Pexes B monyHpoOCT-
palo¥Re, GAPAMBTDH KOTOPOTa pamHH Vef0) 8 ¥ (4), a dasopas
OROPOOTH BHOUNX PAPMORWK - K monepauxoit Boxme Vs(0). OCwuit
B, MACHGPCHONHHX KDHBHX NpejcTanien Ha puo. I6.

lagasypoKue XBPAKTEPROTURY IADMONEH POJRABOKAY. BONH
CSIATBKT DAZIOM KADERTADHHN 0000eHHOOTSH, KATOPHO ONpEAesApT
MuTOISKY ®X HONOZLIOBSHEA B UENAX ONPOJENOHMA CTPOSHRA ope-

U0 CHOPOOYR DBONPOOTRAHEHNA NolepeqHuX RosH, XapakrepHol

0.006HEOOTEN POPTENATEHOR KOMICHOATH HyNepoll IApMOHMKE pe-
JGEBCHHUX ROAR ABNAGTCA OHOYPO® ¥ MOHOTOHHOS YMEHLIGHHS 66
HATOHOHBHOOYE O vayownoR ded odpamouus as. Beprurantas
KOMNIOHOHTS BHONEX TEPMOHEK XApaKTepE3yeTod 00ASETENBHHM 00~
pamerieM §as, WHOA0 KOTOPHX PABHO KOMEPY DADMOHHKE. AMDAMTYIH
BHOUMX PADMOBEK, DOUNANMDYH, HORPRCTAST RO MAKCHMAZLHOTrO
SHRYOHWA ¥ NAN6e MOHOTORHO yOwBaer. Kak BugHo B3 pEo. I8
WATPHCHBHOCTH KOedaMi B BHOIMY DPAPMOHWKAX 30 BHYTPOHHHX
TOYRAX ODONH MOXAT DBEOLMA 3aMeTHY HPBBOCXOMWTH MHTSHOMRHOGTH
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Puc.I5. Imcnepcmosmue KpmEse aynespoit (a), nepso#t (6),BTopoi (B) TapMoHEK pEJeeBCKAX
BOJH IJIA MONETH CpellH C SRURCHEeHUHANBHHM HapacTaHMeM CKopocTed pacmpocTpase-—
HEA YOPYTEX BOJIE C TJIyCHHOR. 32BNUIMOCTH DACYATAHH IpH: 1-I=0,0;2-I'=0,4;3-I'=0,7
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Pec.I6. TpajexE SARRCEMOCTR FHEYGHN OTROCETeNEHCR nepuw moaemf
BEX rpexlmp(m PEXEEBCKEX BOJE OT OTHEOCHTENRHCR wacToTH ¢ X raycums Z/A (I - OTHOCKICEE-

B5S TXyCEHA NDOHEKHOPBEHHS TApMORER II0 ACEMITOTEYECKoE TeopENM; 2 - pacueTHie IAYCENH OTHO-
cemxd cxopocrell; 3 - IPEReiSHARS CIyGEHR PACUDOCTRSHOHAS TADMOFWK DeREeBCKEX BOEH)
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RoJeCaHmit HA NOBEPXHOCTH SEMIH,

CeltoMAieCRAA SHEPIHA HYJNSBO! IEapPMOHEKE COCPeROTOYSHA B
TOHKOM NPHOOBEPXHOOTHOM CJoe, SPPeKTHBHAA MOMEOCTH KOTOPOI'O
NPEGUXSHHO DABHA}

(2/A),p=05+0,01(1-7)yg. (13)

B BuomMX rapMOHEKAX OCHOBHGH 4YATH NEPEHOCEMOf BHEepIHH
COCPENOTONeHA B IIYOMHHHX YACTAX paspesa H, CJI6X0BATOXLHO, BX
KHHeMRTHUOCKEE H INHHOMUYOCKH® 000CeHHOOTH ROHTPOMMPYWTOH
EMEHHO BTEMH YacTAMM paspesa, SfPexTHBHAA MOUWHOOTH OVOH,
BOBIOKAEMOT'0 B’ KojedaTesbHHit mponeco mepao#t # propofl rapmo-
HHKAMH, NPECIMEERHO oupemeJiierTcs Qopmyaan:

73
(Z/d),,, ,g, (5'/2’+v40+aooay, (14)

s
(Z/a )J " 27;. %;2.+a,10+4012y, (18)

rae &;,&, - Hym mHTerpaia Sitpa;
z,, X, - KOPHE OGOCUeHHOI'0 ypaBHeHuA Pexes, 0007-
BETOCTBYNIKE nepBoft ® Bropofk rapMonmxaM,

TeopeTHYECHES PACUETH C MONOAL3CBAHEEM DA3IYHUX Mojesef
cpeji mOKA3&JN®, WTO OTPOSHHE CPEAH 110 GKOPOOTH PAcHpocTpaHe-
HEA OPONOJIBHHX BOJH OKASHBAET HOBHAUHTEABLHOO BIAANKE HE
KHHEMATHIOCKHE # NVHAMHYOCKHEE OCOGEHHOCTE DEJNEeHCRHX BOMH.
lloaToMy yHeT KOHKDeTHHX OCOUeHHOOTeli CROPOCTHOT'O paspesa
V>(Z) MOXHO pesaTh NDEGMIEEHHO HE OCHOB® KAKOR-IHGOD ympo-
meHNOf MOmesM cpejmi. IIpE aTOM OOROBHMM IGDAMETDOM, LORAOXA-
mMM YyYeTY, ABJAGTCH BEJEUMHA CKODOCTH PACHPOCTDAHEHHS Ipo-
LOJBHHX BOJIH Ha NOBEpXHOOTH sewmm Vp(0),

BecrMa csiadoe BIMAHME HE KMHEMATHYECKH® X IUHEMHYECHHu
OCOGEHHOCTH CTPOEHHA CPeNH OKA3HBAET MWIOTHOCTH p{Z ) .Teope~
TRYO6CKEE DACYETH MNOKASHBANT, HTO Ha CeCMHYGOKHX JAOTOTAX
f>5y WmAHME DEAJBHHX H3MEHeHm! WIOTHOCTH CDEAN He mpe~
sumgeT I-3% B NOSTOMYy MOXeT He YUMTHBATHOR.

IipyBeeHHHE Bl BHBOAH NDOBEPSHW WHMCIGHHHM IyTeM IO
merormre A.Jl.JesumHa X MONTBEDRUEHH HR UEJOM PANS IPVIEX
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tlonene® cpex, AXA MOTODHX NONYHEHNO SHAXWTHWGOROTO DEMeNNA
WROBMONHO, 990 MOSBONAGT CUETAYA OXOHBEHNG OOUME BHBONH
OupaBeRANBHME JAA PECEMA MENOROI0 KNACCA DOAABHHX ODeX.

OCHOBEd TEOPWM PACIPOOTPAHEHUA BOIH JIIBA

HonepxnooTHHe BoMHH JRRa ABRNANTOR TEOPOTHUGORH HAMGO-
Jage NPOOTHM TEIOM NOBSDXHOCTHHX RONH, (CMOmEHWS WAOTHI I'ODHHX
nopon Nox BX XeflorrmeM NPOMOXOUAT NEPUEHERKYASPHO BEPTE-
KxanpHolf DAOOROOTH, copepxaelt HampastsHee DACHDPOOTDAHOHMA
BOJIHH ,

Borauy JigBa Moryr OymeoTR0BATE TOABKC B CPESX, HEOR-
HOPORHEX N0 H/NOTHOOTH BAM IO OKOPOOTE NAOCHPOCTPAHEHHA NONe-
pousNX BOAH, XaDRKTED HIMOHAWKA ORODOOTE DACDDOCTDAHEHHS
HpOROIBEKX BOMH B Cpeje He RIMAST HR KKHGMATHYSOKUS W ME-~
HAMEYOCKNE XapaKkTepHCTENA B Jldna,

Paonpoorpanerne IIOOKWX BOMK Jigea B opefax, dusmueoxme
opolioTEA ROTODHX BABHOAT TOHRKO 0T IAYSHHM (BEpTHRANLHO-He-
OFHODOXRHE GPONH), YROOHO EBYYATH e OCHORe SHANNSS BEKTOpA
cmemenue UJ(%,z,¢), eMuumiyza ®oroporo 8(2) morxss ynommer-
BopaTh oduxHOBeNEOMy KrfdepemmannHOMy YpaBHEHHED

. 1z)  &v(2) ., w_ Wt .
8(1)*[/0&—1{2) *"'7(“\!, Z)]a(zn iy @, 16
rRe V(%) v Vy(2) - GyRQmR X 6o NPOMBBOREEA, OUEOHBANMAR
3aBAOHMOCTH OKODOOTH DEBONPOCTDAHeHUN
-IONQPEYHEX BOJN OGP INYOHHH}
P{Z) wp(E)- odvernan Macos ¥ 68 IPORBBONEAR WO FaAY-
o)1
@ - EpVTOBAR wAoTOTA KOMeGaHuld;
Yp ~ 3asoBad OROPOOTH PAOHPOOTPAHGHEA BOJHY
lasa,

Uia pUABASHUA PIARHKX REHEMATHMOOKHX ¥ IMHAMMYEOKAX
JgoGeHHOOYOl RoNK JARE B BOPTEXEARHO-HOOIHMOPORHMX OReAX
NPPOPAMI NOXPOCHO RSYHEHM DAVYAN, KOFXA OKOPOOTH NONEPET-
HHX BONH X HJOTHOOTEH ODOXH MEHENTOS DO SNONOHGRIMANLEHOMY
RM RO AMHOUNOMY BAROHEMT

a



_ 82/2
Vi(Z)= vs(0)e ’/"(Z)=/°(0)fz/f (17)

[ 24
Vs(Z)=ax+é, p(Z2)= const, (18)
Iag oxyuas, ROIZa GKOPOOTbL ¥ IOTHOOTE CPSIH BRONOHER

IMAREHO BOSPACTANT © TiayOuuoll, ypermewms e o
¢asoBoft cropocTH BouH JABA EMBET Hup: TpeRSAGHIA

2(1+P)
-L———J,,(f')*]u-y(!l)‘Juu(ﬁf):o' (19)
P=p/26;

J,(y) - dynxmma Beccens mepeoro pops,

EosE OROPOGTH DAaCHPOCTDAHEHEA Noflepeumux woxm BOBpAC-
T80T 0 IMyCHEOR mo JyuHelHOMY BARORY (IDE mootommmolt mmoT-
HOOTR), TO XAPARTEPHOTHYECKO® YPABHEREE, ONDemessmmes BEA~
OEMOOTH (80BOR CKODOOTH 0T HADAMEYDOB paspesa R qa0TOMH,
NpEEEMEET BRI

241y (o)~ (o) <o, (20)

me  y=y0,25-47; x=0/4(0); y=w/a

K, w K;, - (yHRUEA MaRZOHAJbNA B €€ NpOKIBOmHes 110 &DIV-
MBRTY,

Ypapuenuams (19) 7 (20) onpeneasercR GeoUMCNEHHO8 MEO-
XECTBO 3aBMCHMOCTeZ OTHOOEBTesbHoR dasoBoff oropoors Bouit Japs
0T OTHOOHTEABHOH! YACTOTH X,(y) . Kaxuaa 8 pYux saszomMooTel
COOTBETCTBYST ONDENeXCHHHM IapMoHERAM BosH Jiase. Ipafmuscryn
BARMCEMOCTD X, (y) TPEHATO HASHBATH NECHEDCHONKOR KpmBoOA.
Hywepaipn TapMOHMK BoJH JAB& BOLYT, Hau#EAd O Homepa K=l.
9ToMy HOMEDPY COOTBOTCTBYST OCHOBHAA ISpMoHEKA. Kaxzas rapuo-
RERE CYWEOTHYeT TOMBKO HA HACTOTAX BHNE HEKCTOpOit KpHTHYEO-
Rofl, C ypexmvemuNeM YAOTOTH OTROCHTEJBHAR (880BAR OROPOCTE
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Puc.I7. XcnepcroOHHNE RDERNE NDepBHX TPEX IGDMOHER BOAH JiSBa MR IpaimeHTHOTO NOAY-
CPOCTDAHCTBA, CKODOCTH PACMpPOCTPSHERAH IIONEPEYHHX BONH B KOTODPOM MEHAETCH
prio} ua..caywz)'vlo)t" ..irexc KpmBod -~ HOMED TApPMOHEKY -
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Pee.lI8. I'pafuxn 3aBHCHMOCTH TODE3IOHTANbION KOMIOOHEHTH BEKTOpA CMENEHHA HNEDPBHX
TORX TOPMOHME BOJXH JABa OT OTHOCHTEXbHOR |UacTOTH ¢ H IaySmHN.Z/AA mna
TPaJMERTHONG AANYIDOCTPARCTBE VIZ )=V(0



BOEX T'ApMOHHR yMeRENaeTcH (HODMAJBLHSA NACHOPONA) B NpE Heor-
PAREYOHHOM YBOJIIY6HHE OTDEMHTOA K eAuHEne. OCWEE BMX AMclep-
OHOHHHX KDHBHX DpEJCTABAEH HA puc.I7.

{ATeHOHBHOOTE BOKTOPA CMENGHRA NepBOfl TAPMOHEKE BOIH
llABa MOHOTORHO yOWREeT ¢ raysmHol. JUIA BHOWEX FGPMOHWK XA-
FaxTsepBo HanwuEe odpameHMs as BEKTOPA OMEHEHEH, IHCJIO KOTO-
PHX HA O[HHHIYy MERbWe HOMEpDA TapMOHNKH. HHTEHCHBHOOTH BHOMEX
TApPMOHEK BO BHYTPORHHEX TOYRAX OPejid MOEeT DPEROCXOATE HH-
TeHCEBHOOTh 8TON Xe IaDMOHWKE HA NOBPXHOCTH 36MIH, JTO 08—
HaYaeT, YTO OCHOBHAA MOAA colicMHYeOKofl aHEPIWH BHCUMX rap-
MOMMR DacHpOCTpAHAETCA B TIYOHHHHX wacTAX paspesa (pHc.IB).

TeopeTRuecKue pacueTH ydexmant, 40 HE KEHOMATHYECKHNS
¢ TRHAMEYEeCKHe OCOCEHHOOTH EapMOBMR Roul lfpa Ha ceflcmimiec-
mmx vgacrorax ( £> 6 Tn) upaxTHYECKE He BJEANT PEANBHHE HO
BHAYOHMAM HIMOHEHHRA IUIOTHOOTE CPOXH.
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