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,,~cnn'Yt t. HnepHhlX :HcciIe~o~aHHH .D;ypjta:~" ÜJ8? 
~ 'lt 'b '11' ). .(';li .~i1J~'!' 

BBelIeIDIe 

B oÓ~aCTH SHeprHH, MeHbmHX HeCKO~KKX rsB, KaCK~ MexaHHSM 
~epHHX peaKqKfi RB~eTCH B HaCTORmee BpeMH paóo~~ HicTpyMeHTOM ~ 

MHorHX HMeIOIItIDC BaJKIlOe npmoramroe SHa'tleHHe sanax I,2 • Ilpn ÓOJIee BIi
COKKX 8HeprRRX Mo~e~ BHYTp~epHIix KaCKa,nOB HCrrOJILsyeTcH ~ OfiHCa
HHH ~epHIix pe~fi C yqacTHeM 'tIaCT~-peSO'aHCOB H ~ OllRCaHHHopBaK
~fi C y't{BTOM KBapKoBott CTPYKTYpH a~oHoB 3,4/. B HacToamBfi paóOTB 
OÓCYJK,IJ;8lOTCH aJII'OpHTMl:l, BUXO,Il',fIllUie aa paMKH onacaaasx B nyÓJmKanIDI.X!'5-7/ 
R rtHTHBaIO~B Ré TOJThRO npOCTpaHCTBBHHIiB, HO R BpBMBHayIO xoopaaaara. 
OcoÓoe BIDIMaHH8 y.n;B~BHO 't'tIBTY "rrBpenyTliBaHIDl" KaCR8,IU:IHX TpaeKTopmt 
BSaRMO.n;BRCTBHRMH, B KOTOpliX nplUiKMaIOT y't{aCTRB cpasy HBCKOJThKO KaC
Ka.n;HIiX 'tIaCT~. OómenpRHHTHe aJII'OpHTMH KaCK~ pac~eTOB B 8TOM ~11
xae Herrp11MeHl:lMH. OÓCYJK.naeMlie HWKB rrpOCTpaHCTBeHHo-BpBMeHHIiB 8JII'o
pRTMIi C MHOrO'tlaCTR'tIHIDAR B3aHMO~eAcTBRaMH MOryT ÓliTb npHMBH8HIi 1:1 K 
pac'tIeTY KBapKOBoro KaCKa,na npR BHCOKHX aHep~HRX, Kor.n;a nnOTHOCTb 
"KBapKOBOH JIaBRHI:l" B .ffJU>B BBC:DMa BB.i'IHKa. 

HBCMOTpa Ha OanBB .n;eT~HOB Mo.n;e~pOBaIDIe BHyTpHR.n;epHliX TpaBK
TOpH!, ROBIie aJII'OpRTMIi TpeóynT ~ HeÓOJI:DIDOI ~OrrO~TeJI:DHOfi saTpaTH 
BpBMeHR SBM. 

YseT BDeMeHHQI KOOpnKHaTH 

B MO~~. He yqHTHBaIDmHX HSMeHBHHa CBolcTB ~a-MKmeHH no~ 

.n;eaCTBHBM ~8BKHH KaCK~ 'tIaCT~ R He paCCMaTpRBaDmKX MHOrO~aCTRq
HIie BSaRMO~eftcTBHR, OT~aJI:DHHe BeTBH KaCKa,na MOERO C~TaTb H8SaBHCH
MliMH. arO npezmoaoaeaae RCn0JI:D3ye'l'CH B OOJI:DIIIHHCTBe KaCKa.IUUlX páClIe
TOB npa E :6 ~ raB. BpSMeHHWi xoopnaaara B pacxer lie BXO,n;HT. 

B paóoTe 6/, r.n;B Ó~o BnepBIiB npRHHTO BO BHHMaHH8 RSM8HBHH8 
nJIOTHOCTH anpa B xone npouecca, BpeMeHHM: .D;HHaMl!Ka yqHTllBaJIaCh nyTeM 
nBpBOO'tlepeXUIOro npOCJIBZKB8HHH B3aHMO~eacTBRa HaHÓO~ee ÓHCTpax lIaCT~. 

B oómax 'tI8PTax anropHTM pac~eTa CBo~ca K ITaTR OCHOBHHM aranaM,(cM. 
pRc.I): (I) - pacc~THBaIDTca Koop~HaTli H HMnyJIDCIi Bcex HY~OHOB ~

pa-MEIDeHH; (2) - HS Bce~ COBOXYllHOCTR KaCK~ ~aCT~ co CKOpOCTHMH 

Vi a Pi / Vpi + M2 ' BliÓHpaeTCH xacrana C MAX V1 ; (3) - paSHI'pIi-
BaBTCH TOlIKa ee BS8HMO~e1tcTBM;(4) - paCC'tlRTHBaIDTCH·xapaRTBpHCTHIm 
POJl,I{aK>IIlHXCH B aTOM BSaHMO~eaCTBlm lIaCTHIJ;; (5) - npoaepaerca, y.n;OM8T

eb'}.t:~hli{"lÂlih$il tUiCTHTYT! 
1ll1l~f1B~X 5CÇ.1~;lDRaü3I, 

f;:;Mt".... m.. I~''r!·TI::'M A 



BOpJnoT Jm OHR npwn:umy IlayJm;- ecza na, TO sme~Im:fi HyKJIOH-MHmeH:b 
nepeBO,IUiTCH B paspan KaCKa,IUmX 'tIaCT~_, eCJlli HeT, TO npO,n;OJDKaeTCR 
npOC~eEHBaHHe TpaeKTOpKH paHee BHépaHHO~ 'tIaCT~. PaC'tIeT SaKaH'tIKBaeT
CH noc~e RC'tIepnaHRH BCeX KaCK8.IJ;HHX 'tIaCTRq (B~eTa HJm nOr~OmeHHH Me,n;
~eHHHX B ~e), noc~e 'tIero éTaH.IJ;apTHHMR MeTo,n;8MH (CM., HanpHMep,/5,80 
paCC'tIHTHBaeTCH pacnan OCTaTO'tIHOrO H,IJ;pa. 

He,n;OCTaTOK aTO~ R .npyr.ax no,n;oélffiX Mo.ne~e:fi COCTORT B TOM, 'tITO 
znorna npaaezenaa CO CTOpOHH Me,UJIeHHaJI 'tIaCTmJ;a ycnesaer BHéRT:b anep
mdí HyKJIOH paasae , "lIeM C HHM npOBsaHMo,n;eiícTByeT éHCTPBJI /9/. aro 
npoHCxo.IJ;HT, Kor,n;a 

t 1 + À1IV1 <t 2 + À ?JV2 ' V1 <V2• 
r,n;e t 1 ,.À l' V1 - BpeMJI BSaHMo,n;e:aCTBHH, .ItJIKHa caooonaoro npoõera 
R CKOpOCT:b Me.IJ;JIeHHOÍ!! 'tIaCTIDUl, t 2' À 2' V2 - COOTBeTCTBYJOII1He Be
~Hlrn .IJ;JIH éHCTpO~ ~acT~. 

B paéOTe épYKXe~eHCKO~ rpYllTIH /10/ npe.IJ;JIaEeHa KaCK8.IJ;HaH MO,n;~, 
Y'tIRTHBammaR BpeMeHHyro .IJ;HHaMHHY nyTeM paccMoTpeHHH Bcex npoRcxo~X 

B ~e COéHTRa 'tIepes O'tIeH:b KopoTKHe nOc~e,n;oBaTe~HHe RHTepB~ Bpe
MeHH /),. t . O.IJ;HaKO TaKO:t:í nonxon TpeéyeT oseas éo~moro BpeMeHH SBM. 

PaC'tIeTHOe BpeMH MOERO cymecTBeHHo cOKpaTHT:b, eCJIR no~oxeHHH Kac
RanlrnX 'tIacTRj KOHTpOJllipOBaT:b ~m:o B MOMeHTH KX BSaHMo,n;e:ficTBRtt C HyR
~OHaMH anpa 11/ (Mo,n;e~ nonycxasr oõoõmeaae H na c.nyqélli BSaHMo,n;e:fiCT
Bd xacxaassx 'tIaCTHU; .npyr C .npyrOM). B npR~I1I~HOM OTHomemm: anro
pRTM paC'tIeTa CBO.IJ;HTCH K ceMH OCHOBHHM é~OK8M (CM. pRC. 2). nxOKH 1,3, 
4, 5 ~eIOT TOT ae CMHC~', 'tITO H .IJ;JIH pRC. I. B é~oKe 2 raneps npoaaso

.IJ;HTCR BHéop 'tIaCTID.Ul C HaIIIMeH:blIlHM BpeMeHeM BSéUIMo,n;e:acTBKR:.·E~OK 6 filop-r 
MHpyeT ~,no BceM HMeIOmKMCH KaCKa.IJ;HaM 'tIaCTRUaM. HaKOHe~, B é~oKe ? 
BHn~eTCH CMemeHHe Bcex KaCKa.IJ;HHX 'tIaCTRU B no~oxeHHH, cooTBeTcTBY
'mmHe BpeMeHH noc~e.IJ;Hero pasHrpaHHoró BS8HMo,n;e:ficTBIIIR, c KOToporo npo
H9BO~TCH ,n;~He~ OTC'tIeT BpeMeHH. 

MOJKHO ente õonee OnTHMRSRpOBaT:h "a.7IÍ'opH1'ii 'pacxera, ebJm YMeH:bme
HHe 'tIHC~a anepnsx HYKJIOHOB (~eKT Tpe:fiJmHI'a) Y'tJHTHBaT:b ro';TeM BHpaB
HHBaHHH ce'tIem (CM., HanpHMep, MeTO,n; KOJIMeHa B RIDU'e /12;). B 3TOM 
c~ae paC'tIeT npoOerOB R TO'tIeK BS8HMo,n;e~CTBIIIR 'tIaCTRU BHnOHHHeTCH c 
HCnOH:bSOBaHHeM Ha'tI~HOrO pacnpe,n;e~eHHH smepHHX ~OHOB, óes Y'tIeTa 
Toro, 'tI'P0 HeKOTOpHe HS ImX aa CaMOM ,n;eJIe éYlIYT BHéRTH sa BpeMR: .IJ;BR
JleHIDI KaCKa.IJ;HHX 'tIaCT~ no TO'tIeK HXBS8HMo,n;e~cTmffi. HSMeHeHRe anep
Hol n~OTHOCTIII Y'tJHTHBaeTCH nyTeM npOCTO~ épaROBKIII: nepe,n; pOSHrpHilleM 
BS8HMo,n;e~CTBHH R~~ pas npOBepHeTCH, npaCYTCTByeT smepHH! HYKJIOH 
'B ~aHHoA TO'tIKe ~ OH YJle BHéRT .npyro~ KaCKa.nHO~ 'tIaCTRqe~. TaKO~ 

cnocoÓ paC'tIeTa HséaBnReT OT nepepOSHrpama npoéerOB III TO'tIeR BSaRMo

2 "''''~'1,: ( 

,n;e:ficTBHH KaCK8.IJ;HHX 'tIaCTH~ noc~e paC'tIeTa K~oro BHyTpRR.nepHOrO BSa
HMo,n;e:ficTBHH. BaqIlIC~TCH npoéerR ~ BHOB:b pO~aromHXCH 'tIaCTmJ; (B 
TOM 'tIRC~e smepHHX HyKJIOHOB, nepeBe,n;eHHHX B paspR.n RaCKa.IJ;HHX). 

KaCKailHaff MOHe~ c MHOrogaCTK3HijMR BSaRMQUeijcTBRHMR 

Heoéxo,n;HMOCT:b Y'tIeTa B KaCKane MHOrO'tIaCTH'tIHHX BS8HMo,n;e:aCTBRtt, 
Kor,n;a c BHyTpRR.nepHHM HYKnOHOM BSaHMo,n;e:fiCTjYIOT cpasy HeCKO~KO Kac
K8.IJ;HHX 'tIaCT~, OTMe'tI~aC:b eme B paéoTe /13 , r,n;e 3TR BSaIlIMo,n;e:ficTBHH 
Rcc~e,n;OB8JlliC:b c nOMOUlDIO O'tIeH:b rpyéo:fi Mo,n;eJlli - ées Y'tIeTa Tpe:fiJmHra H 
c BeC:bMa npHé~eHHo:a BpeMeHHOa ynopn.nO'tIeHHOCT:bIO ~06HT~. 

OCHOBHaH TPY.IJ;HOCT:b npH Mo,n;eJmpOBaHHH MHOrO'tIaCTH'tIHHX B8aHMo,n;eÍ!!CT
BHií COCTORT B nO'tITR nO~OM OTCYTCTBHH CBe,n;eHH:a oó KX CBoaCTBax. C 
.npyro~ CTOpOHH,HMeHHO STO OéCTOHTe~:bCTBO CTHMYJIRpyeT HHTepec K HX 
H3Y'tIeHHID nyTeM cpaBHeHHH c OllHTOM KaCKanHHX Mo.ne~e:fi, OCHOB8HHHX Ha 
Tex RnH~X rxnoTes8X. 

~OpHTM pOSHrpuma BeTBe~ BHYTpRfl.IJ;epHoro KaCKana, CBHsaHHHX MH~ 

rO'tIaCTH'tIHHMR B3aHMo,n;e~CTBHHMH, ,n;onEeH y,n;o~eTBOpHT:b TpeÓOBaHHIO npH
'tIHHHOCTR: COéHTHR HS éy~ero He ,n;o~ ~T:b Ha COéHTHR B npomnOM. 
IlpR 3TOM c~e.nyeT Y'tIHTHBaT:b He p8B~ HY~ ripocTpaHCTBeHHo-BpeMeHHYD 
npOTRXeHHOCT:b Kam.noro aKT8 MHOrO'tIaCTH'tIHOrO BSaHMo,n;eAcTBIIIR. 3T0 onpe
,n;eJIReT R OCHOBHY1O H,D;eI> paC'tIeTa: B MHOrOqaCTH'tIHOe BS8IlIM0,n;eitcTBHe oé'be
.IJ;HHHIOTCH Bce 'tIaCTKUH c npoéeraMB, OKaH'tIHB8IO~CH B TaKOit OrpaHH'tIeH
HO~ npOCTpaHCTBeHHO-BpeMeHHoA oé~aCTH. Ee npOCTpaHCTBeHHHe paSMepu 
MOJKHO C'tIHTaT:b éJmSKHMH K paaaepaa HyKJIOH8; Oé'be,IUiHeHHeM B O.IJ;HOM BSa:
HMo,n;e~CTBlm cpasy HeCKO~KHX anepasx HYKnOHOB MOXHO npeaeopess (sa 
RCRJID'tIeHHaM nponeccoa noraoneaaa §L -MeSOHa aa nape HYKJIOHOB; CM. 
IOOKe) • 

B uenax Har~OCTR éy,n;eM aaoopaaarr, COCTOHHIIIR cHcTeMll ilRarpaM
Moit, r,n;e aéCUHCCH - HOMepa BHYTp~epHHX Hy~OHOB, a op~aTH - MOMeH
TH uaxaaa BSaHMo,n;e:L:ícTBIDt KaCK8,IUWX 'tIaCTIm c 3THMH H,YKJIOHaMH. Hanpa
Mep, Ha HeKOTopOM 3Tane BHYHc~eijHA COCTORHHe·CRCTeMH MozeT OnHCHBaT:b
CH ~arpaMMoA pRC. 3, r~e K~Oit KacKa.IJ;HoA qaCTzue cooTBeTcTByeT on
pe,n;e~eHH8R, TO'tIKa. 

llyCT:b 'tIaCTHUe c MHHHM~HHM BpeMeHeM BsaHMo,n;eAcTBHH cot min 
oTBeTcTByeT -HYKJIOH-UapTHep c H-oMepOM 1. Tor)(a COB0R:YllHOCT:b scex 
C06HTUA, KOTopHe éas HapymeHHR npIlI'tIRHHOCTH MO%HO Oé'be~HHT:b B e~ffoe 

BS8l!Mo,n;eftcTBHe c 3THM HYKJIOHOM, Jl82lWT B nOJIOce [t , + 'i] ,min- t min 
r,n;e ~ - ~Te~HOCT:b MHOrO'tIaCTFJ:qHOrO BS8HMo,n;eaCTBIIIR. ~ Bcex Kac
Ka.nHHX 'tIaCTHI4, nonasnax B aTy nonocy , 6y,n;eM nocaenosarezsao, mar aa 
marOM~ OT MéHbillHX BpeMeH K éÓ~illHM, npOBepHT:b:1) He 6~ ~ BH6HT yze 
paaee .n;8HHliA ~epHHii HYKJIOH H 2) 8CJm HeT, TO paapemeao JIB J3SaRMo
.n;eaCTBHe c HHM no llpmm;w:Iy IIayJlH. B MY'tIae HeBIID0JIH8HJiIJl onaoro HS 1:lTIDC 
YC~OBd TpaeKTopIIIH COOTBEJTCTIJYl)ijUD( KaCKB).(I:niX 'tIacT1!U npo.n;0JtJK8mcH ,n;o 
c~e.nYI>max TO'tIeK BsaHMo.n;eAcTBHR lCM. pRC. 4). 

3 
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npo~e~pH 6Y~T HSBeCTHH Bce ~acTKUH, 

onaospeaeaac (B RHTepBaJIe li t ='[;' ) BS8HMo.n;e~CTBYIDll\Re.c i -M HYKJIO
HOM, H, CJIe.n;OBaTeJIóHO, MoryT 6HT:b pasarpaaa xapaxrepacrasa. asaaao
.n;eICTBHH - O.n;Ho- RJIH MHOrO~aCTKqHOrO B SaBllCHMOCTH 9T ~~a KaCKa.n;HHX 
~aCT~. BceM pO~mKMCR H yrrpyro paCCeRHHHM ~acTHU8M rrpllCBanBaeTCR 
O.n;HO H TO ~e BpeMf,l: ~ ti .. , nOCJI8 xero ,ILJIJI aax .BH1mc.mmTCR npot mi n+ 't' 
6ern H BpeM8Ha BSaHMO.n;8~CTBKn. 

~ OnnCaHHaff rrpoue~pa nOBTopReTCR B ~tXe .n;o HC~epnaHRfi Bcex Ka9 i)
Ka.n;HHX ~acTKn B ~e, rrOCJI8 ~ero B~o~eTCH cTa~iPT~ paCqeT rrpe.n;
p(àBHOBeCHot! l! ,I(8JIKTeJIbHo-RCJ;lapHTeJThHOil CTa,mi1t 75,14 . , 

CJIe.n;yeT SaMeTMT:b, ~TO rrpHBe.n;eHHHe paccy~eHRff OCHOBaHH Ha H6RB
HOM .n;o~qeHHR ~aKTopHsauHM ce~eHHR MHOrO~aCTH~HHX rrpo~eCCOB, K~r.n;a 

BepORTHOCT:b BSaHMo.n;ettcTBHH rpyrrnH KacK~ ~aCT~ C~TaeTCR rrponop
qHOHaJIDHOi! npOHSBe.n;eHEID B8pORTHocTe! BSaRMo.n;e~cTBHtt oT.n;e~HHX ~aCT~. 

Ilpa aTOM TepmoTCR YMeH:bwaIOlltHe cexesae ~eKTf.l BSaHM03KpaIDIpOBKH xac
Ka.n;HHX ~acTHU. OJUIaKO KX MomHO yqecTb, CHOBa BOCnOJIDSoBasWHCb MeTo.n;OM 
BHpasHImàHIDIc ê~eH.IDt, eCJll1 BbInOJIHSITb .n;onOJIHHTeJlbHY1O 6paKOBKjT BWIBJIeH
Hl:lX BRTOB MHorO~aCTH'lHllX BSaHMo.n;ettcTBIDI 0 BepOJITHOCTbIO (Dói-ÕM)/ tio; ,

~=1 L~1 

r.n;e ()M- cexenae MHOrO~aCTHlffioro BSaHMO,IJ;eficTBIDI c yqacTHeM n sacxan-
HHX 'IlaCT~, <ri - cexeaaa me BSaHMo.n;eítcTBlItt C ;:r,nepHl:lM HYKJIOHOM. 

IlOrJIOmeHHe ~-MesoHOB napofi HYKAOHOB 
llOrJIOmeHHe Me~eHHoro ~-,eSÓHa B R,D;pe MO~O paCCMOTpeTb B MO.n;e

JIH C 06paSOBaHHeM peSOHaHCa 15/ RJIH Ha OCHOBe ~eHOMeHOJIOrH'lleCKOrO 
3KBRBaJIeHTa 3TOfi Mo.n;eJIlI - rrorJIOmeHHR Ha rrape ;:r,nepHHx HYKJIOHoB.'llepBHi1 
rro.n;xo.n; CBO.n;HTCR npocTo K nORBJIeHHID B ~e HOBOtt KacK~ott ~aCT~ C 
cooTBeTcTBYIOmMMlI Ce~eHReM BsaRMo.n;eficTBRff H BepORTHOCTbIO pacrra.n;a. BTo
pofi crroco6 60JIee 'IlaCTO Hcn~sye.Tca B RaCKa,IJ;HI:lX paC'IleTax. Ero TO!te 
HeTpy~o BKJIIO'IlHTb B cxeM,y C MHOrO'llaCTR'IlHHMH BSanMo.n;enCTBlIHMH. ne~CT
BHTeJIDHO, nyCTb MeSOH noraouaerca napoã HYKJIOHOB, O,I(HH HS KOTOpl:lX lIMe
eT HOMep i (HYR.1IOH-napTHep, nonaaaaã B UlIJIIDI.!ij> BSanMo.n;eftcTBRR KaCK8,1J,
HO~ ~aCTHgbI H BSffiIMo.n;e:ãcTBYIOlIlHit C Hei! C ce~eHHeM ~ ,r.n;e ()aba 

cexeaae norJIOmeEIDI 1[ -MeSOHa na sr;n;pe, A - aToMHl:dt HOMep H,IU>a). Tor.n;a 
.n;aHDHei1mee Mo.n;eJIHpOBaHHe MOZHO ocymecTBHTb no c~e.n;yIDme:a cxe~e: 

I) npa BJ::lrrOJIHemrm ~a onepanaã "1,2" OITHCaHHo:a paaee o6mett cxe
M1ll (CM. pRC. 2) npoaepaerca, oó.na.n;aeT J.IH paccMaTplIB~eMl:dt, MeSOR HEm
MeH:D1IlIDJI BpeMeHeM B rpyrme xacran," Bsamno.n;e~c'TBymtmCC 'TeM !te i -M HYK
~OHOM. ECJIH HeT, TO rrOrJIÔmeHHe He paSbIrpHBaeTCn H 

2) TpaeKTOpRlI MeSORa npoC.7ISmmaeTCR .n;aJIDwe (noCKOJIDI\Y HYKJIOH 6y
.n;eT BbI6HT paRbIDe, ~eMnpoHsoft.n;eT rrOrJIOmeHHe ~-MesoHa). ECJIH!te yc
JIOBRe "1'1 BHil0JIH8HO, TO 

3) BpeMJI, npanacasaeaoa MesOHY, YBeJllPIRBaeTCR na "t (TeM CS
MHM Y1JP1THBaeTC.R:, .n;onOJIIDITeJIDHM sa.n;ePJKKa peaKIUrlt rrOrJIOmeHWl Ha napa) 
H rrpo.n;0J.fJK8.eTCJI BliIIOJIHeImS órrepar(lrlt "1,2" OCHOBHOti CX8MIL ECJm npa 
STOM paccM8TpKBaeMHft MeSOH BCTpe~aeTca rrOBTopHO, TO 

4) pasarpaaaerca .ero noraoaeaae H8 ~yx cacrexax - i -M HYK
~OHe CO BceMR nonasaaaa B aero 13 rrpOMeJIrYTKe BpeMeHH ( t ' t min+ 1:'m1n 
'IlaCTHUaMH R aHaJIOr~HoÍl1 CRCT8Me, OÓpaSOBaBWettca Ha HeKOTOpOM COC~~
HeM UYEJIOHe :tE • 3To aaaepmaer posarpsa rr0I'JIOmeHIDI :fi -Mesoaa. 

~	 TepMHH "coce~ ~OH" UOHRMaeTCR B TOM ae CMHc~e, KaK H B
 
06menpKHaTott Kac,~~ MO~aHK 6es MHorO~aCTgqHHX BSaHMo.n;e!CTBRa
 
(CM., HanpHMep, ).
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06maa cxeMa pac~eTa BHYTPRallepHoro RaCKana 

TIOAP06HOe onHcaHHe nporE~ Mo~e~pOBaHHff KaCK~a nplIBe~eHO B 
~enOHHpOBaHHo:tt rry6JlliKarum /1 . Ha pHC. 5 H306paJKeHH ero OCHOBHHe 
8TanH. ~To6H He 3aTeHRT:b pHC. ~eTa~, B HeM orry~eHH,BeTBH, OTBeTCT
BeHHHe sa pacxer CélM03KpaImpOBKH ce~eHIDt H nOrJIO~eHHe nHOHOB HYKJIOH
HllMH napaMH. B TeXHH'tIeCKOM OTHomeHIDI HX nO,IUtJIIO'tIeHHe He BH3HBaeT 3aT
PY.IUIeHd (aanpzasp, nHOHHaR aocopouaa nO,IUtJIIO'tIaeTC.fi B TO'tIKax 2, 3, 7). 

PaC'tIeT CJIaraeTCH H3 cJIe~mHx 3TanOB: 
PINPN - onpeneneaae TO'tIKH, sxona 'tIaCTRUbl B anpo: 
P01NT - no~porpaMMa p03HrpHma TO'tIKH B3aHMO~ettcTBH.H KacK~o:tt 

'tIaCTKUH BHYTpH ~a; 

TYF1NT _ Mo~e~pOBaHHe B3aKMO~e~CTBH.H KacK~Ho~ 'tIaCT~ c BHYT

p~epHHM HYKJIOHOM; 
PRINC - npoBepKa npHHURTIa ITayJIH; 
17 - BH'tIHCJIeHHe xapaKTepHcTHK BHJIeTeBme~ H3 .ff.lWa ~acTKUH; 

20 - BH'tIHCJIeHH8 xapaKTepHcTRK OCTaTO'tIHOrO Rnpa. 

t3xrxJ 

8olxod 

PHc.5 

6 

r~~-

: f 

J; q 
q 
1 

~1,.
 
Ij 
lt 

I 

iI 
I
 

I
 

ITo~porpaMMH PUT, SEQUEN , -: 'RESEQ QCYlI{eCTBJIffiOT MaImnyJI.fI-'
I rum c MaCClIBaMH IDíqJOPMarurn. o Tekyn(eM COCTOSlHHH CHCTeMil. ITpH aTOM xa

paKTepHCTHKR KaCK~HHx 'tIaCT~ H BHYTp~epHHx HYKJIOHOB co~epzaTC.fi B 
MaCCImax PME , 1ME' H PNME, 1NME COOTBeTCTB8HHO, a ace onepa-
UHH (yno~o~eHZe 'tIaCT~ B COÓTBeTCTBHH c HX BpeMeHaMM B3aHMO~e~CT
BIDI, Y'tIeT BH6HBaHHSI HYKJIOHO~ H3 xnpa H ,lUl.) BHnO.JIHHIQTClí c ~eCaMH 

(HOMepaMH) 'tIacTmJ; B 3THX, aaccaaax. C 3T0í1 IJ;eJThIO BBe~eHH CJIe.DYJOIl{ae 

OCHOBHfl8 MaCClIBH: . 
MT - MaccKS HOMepOB KaCK~ 'tIaCTKU, ynop~O'tIeHHH:tt B COOTBeTC~ 

BHH c HX BpeMeHaMH B3aHMO~eAcTBRH; 

MAN - MaccKS HOMepOB npHCYTCTByrolI{HX B .ff.lWe HyKJIOHOB; 
B .rrqettKax MaCCHBa lME (9+13, I ), OTBe'tIaI01IUiX xacxanaoã xacrane c 

HOMepOM I, sanacaaa (oneparopoa ENCODE ) HOMepa BHYTpWl,Il;epHHX 
HYKJIOHOB, JIe~ B nRnH~e B3aHMO~e:ttCTBH.H paCCMaTpHBaeMott KaCK~
HOH 'tIàCTKUH, yno~O'tIeHHHe B~OJID ee TpaeKTopllH ~~eHHSI. rrOCJIe~OBa

TeJIDHOCT:b 

I" 12 ~ 1ME(5,I,) , 13 = 1ME(S,I2), ••• 

yno~O'tIeHa B COOTBeTCTBHH c BpeMeHaMH ti = PME(9,1 i ) B3aHMO~e:ttCT

BM 'tIaCTHU H conepsar ace 'tIaCTIDUi, nOIIaBIIlHe B TOT ae HYKJIOH, 'tITO II 

paCCMaTpHBaeMaH 'tIaCTRIJ;a I, nOaEe Hee. 
rrO~porpaMMa PUT nOMe~aeT HOMep paCCMaTpKBaeMoA KaCK~oA 

'tIaCT~ B HYEHoe MeCTO MaCClIBa MT 
SEQUEN • BblllHCJ1HeT nOCJIe~OBaTeJIDHOCT:b HOMepOB 'tIaCTHIJ;, IIOIIaB

nmx B TOT JKe HYKJIOR, 'tITO K paCCMaTpHBaeMaR; 
RESEQ H3MeHaeT, eCJIH HYEHO,aTY IIOCJIe~OBaTeJIDHOCT:b~ 

APyrze Hano~30BaHãHe B 6JIOK-CXeMe 0603Ha'tIeHHSI: 
MV - 'tIKCJIO KaCK~ 'tIaCTHU; 
1ND - ~eKC KaCK~oA 'tIaCT~ B ~e (BH'tIMCJIeHHe TO'tIeR B3aH

Mo~e:ttCTBll.H ~ rpYllIIH 'tIaCTHU, KOtOpH8 MoryT 6HT:b CBff3aHH np~Ho-CJIe~
CTBeHHofi CBff3:b~ c nepBHM IIO BpeMeHK.B3aRMO~eAcTBHeM); 

t N -,BpeM.H B3aHMO~eAcTBRà ~ 'tIaCT~ C HóMepOM N 
TIME - BpeMH OKOHqaHHSI ~3aRMo~eAcTBll.H;t. 

NABS - 'hpH3HaK IIOrJIOlI{eHHH" (,IJ;JIH 1L- -Me30HOB) na napa: 
= O-nOrJIOmeHHe He npOHcxO~TJ
 

= I-IIor~omeHHe IIpORCXO~T, npO~OJIEHTeJIDHOCTD a6cop6~
 

ente ne Y'tITeHa,,' ..-# 

= 2-IIPORCXO,IijlT IIOrJIO~eHHe aa IIC)BépXHOCTll SJ.IU>a, IIP.O~õJ.r-':·' 
JmTeJIbHOCT:b aõcopõrtaa eae ne yqTeHa,.. -Ó:-~(,., 

= 3 II~aeTcH R3 I pocJIe Y'tIeTa BpeMeHH a6cop6~, 

t- t + 't: 
aba ' ," 

;.:.~ ,1"" 
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= 4 n~aeTCH RS 2 noc~e yqsTa BpeMeHB a6cop6~, BapameHKOBB.C., KocTeHKO B.~. P2-87-189 
MOAenh BHYTPHftAepHorO KaCKaAa C yqeTOMt - t + rc::: aba' 
BpeMeHHOH KOOPAHHa~ H MHorOqaCT~HhlX 

=-I-pasurpaHU xaPaRTSPHCTHKH HYKnOHOB napY noc~e nor~o B3aHMOAeHcTBHH4' ..,ll\eHIDi X-MeSOHa; 
06c}~aeTCR 6nOK-cxeMa H OCHOBRWe STa~ paCqeTa aAPOHHO- "npRSHaR CPCTOHHIDi" KaCKaltHO! 'lacTHlJ;I:l:ON 


= -2-'laCT~a paCCMaTp~aeTCH B MOMeNT ee 06paSOB~, 
 ro BHYTpHRAepHoro KaCKaAa, HHHl.lHH1>yeMoro BblCO~OSHepreT~ecON 

=-I-Bs~o~e!cTBHe 'lacTHUH C HYKnoaOy He npoRcxo~T, ... 
 KHM HYKnOHOM HJUl Me30HON. PaCCMOTlleH BKnaA ~orOqaCTHqHblXON 


TpaSRTOpHD He06xo~o npo~e~T~ ~~me, 
 Bsa~OAeHeTBHH, KorAa C OAHHM RAell~ HYKJlOQ:O" :BaaHMOAeHCT 
= O-sllIe HS n.poHsBe~eHa npoaspRa Toro, 'lTO CMO,lJ;~pC> ByroT cpa3Y HeCKDnhKO KaCKaAHhlX qa~~. PaCqeT BMnOHHReTCRON 


BaBROS asaayO,lJ;sACTBRe y~o~eTaOPHeT npHHUHfiY TI$Y~, 
 C 'lBHbiM yqeToM KaK npoC'rpaHCTBeHHQIX, Tax H BPeMeHHOH KOOP
eN = I-Heo6xo~o npORSBeCTa pOSYrpHID BSaKMO~S!CTBBH Kac AH~aT. 

Ra,IJ;HO! -qaCTHlJ;I:l C BHYTP~SPHHM HY~OHOM, 
Pa60Ta B~nonaeHa B n~oopaTopHH B~cnHTenhQ:OH TeXHHKH=2-'lacT>n:J;a saxas'IeHa ,ll,ItpOM; 

H aBTOMaTH3a~~ OHHM.NOUT _ "npHSHaR JmX;o~an 'IaCTHlJ;I:l HS ,Il')ijla: 

NOUT =I-a ~~s BSaHMO~a!qTBBH RaCRa,IJ;HQ! 'IaCTHlJ;I:l HeT 


HYKnOlIOB, 
 Coo6weHHe 06J.e.uHHeHHOrO HHC1'HT'fT& lI,Ilepll":r. HCCIIeAOUHJd. Jly&ra 1987 

NOUT = O-B npoTBBHoM c~se. 
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