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BBE,l{EHHE 

B lla60p&TOPRR BWCOKBX 3HeprRi C03A&eTCB 3kCDepa
YeRT&nbR&B ycT&ROBk& Allb•A I I ' 2/, npeAH&3R&'IeHHaa 
AJIB RCCneAOB&BRB pacceBBRB &APOHOB B mRpOkOY AH&D&30Be 
DepeA&BBWX RYDynJ.COB. 

OcaoBBWYR AeTekTopaw:R ycT&HOBkR AJIB Tpekoawx B3-
uepeHRi cn'f)K&T nponopllJIOH&nJ.HWe k&w:epw /IlK/. Han&AKa 
RX OC}'IIleCTBn.n&Cb B& nRHRR C 38M Ji3CM -4 R DpOBOAHn&CJ. 
k&k B CTeHAOBWX ycnoaa•x I oT f3 -RCTO'IBRk&/, Tak R ua 
r. -ue30BBOY ny'IJCe cRBxpo4Nl3oTpoua OHJIH. PeracTpapyiO
IQ&• R ynpaan•euaa OT 38M 3nekTPOHRk& R3rOTOBneHa 
B CT&HA&pTe KAMAK. YcTpoAcTBO conp.uceBRa/3/ o6ecne
'IRB&eT o6w:ea RHciloPY&IllleA YelKAY 38M R YOAyn•YR 
KAMAK. 

Qen~o B&meA pa60TW 3&ICJIIO'I&n&Cb B 0Tp&60Tke YeTOAHkR 
RcnonJ.30B&HRB li3CM -4 Ba nRHRR c annapaTypoA KAMAK, 
BW6ope COCT&B& R CTpykTYPW nporpaYYHoro o6ecDe'leBR•, 
p&3p&60Tke anropRTYOB DpOBepkR p&3nR'IBWX 3BeHbeB 
YCT&HOBJCR, BW60pe COBOkYDHOCTR kOHTpOnRpyeYWX napa• 
YeTpOB DpR B&CTpoAJCe IlK, &BTOY&TR3~HR npo .. ecca nony
'leHR• ODTBY&nbBWX 3H&'IeHRA D&p&YeTpOB IlK. 

Oco6oe BHRY&BRe 6wno YAeneuo pa3pa6oTxe anropRTYOB 
• C03A&BBIO nporpauuuoro o6ecne'leaa• npoueccoa ynpaane
BB• lllltlpoBWYR YOAyn•YR, AOCTBlKeBBJO DpOCTOTW &A&DT&URR 
Dporpayy AJI• p&3nR'IBWX kOHcilary~Ri RCDOnJ.3yew:oA 
:JnenpoBBJCB B annapaTypw, opraHB3~BR BWBOA&pe3yn~oTa
TOB o6pa60TJCR RenocpeACTBeHBO IC 3kCDepRYeBT&TOpy B 
B3YepaTenJ.BWi .. eBTp, p&CDOnOlKeBBwi B& p&CCTO.HHR 1,2 ICM 

OT 38M. 
Ilporpawu:w KAHAll I, TECT KAHAll, TECT- OSA ocy

llleCTBnBIOT &BTOBOYBWA ICOBTpOnb pa60TW YCTpOACTB& CO· 
DpBlKeHR• • pa3nR'IBWX w:obneA KAMAK. 
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Ilporpa.w:.w:a AJih~A-CTEH)l. o6ecne'laaaeT HacTpoiixy 
OT~enbHOB IlK, aBTOMaTH'IeCKOe DOCTpOeHHe KpHBbiX, xapaK
TepH3YIO~HX ee pa6oTy, H BbiBO~ pe3yRbTaTOB B H3Mepa
TeRbHbiB u:eHTp Ha OCU:Hnnorpatil H MO~yna HH~KaUHH. 

Ilporpa.w:.w:a AJih~A-CH npe~Ha3Ha'leHa ~nJI c6opa, Ha
KonneHHJI Ha MarHHTHOB neHTe BHtilOpMaU:HH C CHCTeMbl IlK, 
nonyqeHHJI HeKOTOpbiX BeRH'IHH, xapaKTepH3YIOII.\HX pa60TY 
Ka)l(.noi IlK. Jl~poM :noii nporpa.w:.w:w cny)I(JIT anropHTM 
AJih~A-CTEH)l., MO~HtilHUHPOBaHHbiH ~nJI o6pa6oTKH HHtilop
MaU:HH C O~HOH 83 IlK, BXO~JI~eii B CHCTeMy. 

)l.nJI DORy'leHHJI xapaKTepHCTHK fiK, Tpe6yJO~X BOCCTa
HOBneHHJI Tp~os, 6wna pa3pa6oTaaw o4141-naiiH-nporpaMMW 
AJih~A-TPEK /~JI .63CM -4/ a "CIIAPAf~/'hnJI C)l.C-1604/, 
KOTOpble HCDORb3YJOT HHtilOpMaU:HJO, HaKODReHHYIO Ha MarHHT· 
aoii neaTe. 

llporpa.w:.w:w ~nJI .63CM -4 aanacaHw aa JI3WKe ACCEMii-

JIEP I 41. "CHAPAR"- Ha ~OPTPAHe /S/_ 

COCTAB H HA3HA qEHHE 3JIEKTPOHHOil 
AIIIIAPATYPJJ 

Ha puc. 1 npase~eaa 6noK- cxe.w:a pa3Me~eHHJI acnonL-
3ye.w:oii 3neKTpoaaoii annapaTypw. BcJI aneKTpoaaaJI anna
paTypa pa3pa6oTaaa a H3roTosneaa s OHHP JIB3*. 

BUll-361 

llBP 

Pezuc•pupyiOUia.JI 3Aerc•poHuKa 

- speMJI·UHti~PoBoii npeo6pa3oBaTenL, ac
nonL3yeMwii ~JI DOCTpOeHHJI BpeMeHHWX 
pacnpe~eneaaii caraanos "HJIH" oT~enL
BOB llK; .AB&oa30H B3Me~eHBJI 110 nc -
7,5 MKCi 'IBCRO IC&H&nOB 2 , war H& 1xa
Han 110 nc. 

- napannenbawl sxo.ABoi perscTp, npe,ll
B&3H&'Ieaawi .llRJI nepe,ll&'IB s 3BM Tex 
BnB BHWX DPB3B&ICOB, xapaiCTepB3YflXQBX 
co6wTBe. 

*8 pa6oTe/6/ opBBe,lleHO Kp&TICOe ODBC&HBe BCD0llb3ye
M:WX B&MB MO,Ilynei B CC:WniCB B& nepBOBCTO'IHBICB. 
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liAorc- cxeMa 3Aerc•poHHOrl annapa•ypw cuc•eMw HK, ucnoA•
ayeMorl Ha AIIHIIII c S3CM-4; 3c)ec• •a ~ate npueec)eHa anna
pa•ypa yc•porlc•ea conpAJtteHIIJI. 

rW1·921,r2-922· MO.IlYnB perBCTp&U:HB ICOOP.ABH&THOI BH· 
41oPM&IUIB C lliC; COCTOJIHBe ICBJI(,IlOI npo
BOnOICB perBCTpBpyeTCJI B nepe,ll&eTCJI B 
3BM OT,IlenbB:WM pa3pJI,IlOM;IC~i B3 uo
,llYnel o6ecne'IBaaeT perscT~.Il&HHWX 
c 32 npoaonox. 

l\All-342 

263Y-123 

Y•2-112 

Moc)yAu, ynpaeA.IIeMwe o• 3BM 

- BCDOnb3yeTCJI B IC&'IeCTBe BHTept,eica OC· 
unnorpa4NL "OSA" ; 2 cy6&,1lpeca, IC8JI(.Ilbli 
aa 26 xaaanoa; apeu• npeo6pa30BaHBJI -
10 MKC. 

- acnonL3yeTCJI .llRJI nporpauuaoro l&.ll&
BBJI 3&,1lep)I(J(JI cTpo6BpYJOJQero Bunyn~>ca; 
JU1&0&30B B3MeBeHBJI 0-127 NC, war 1 NC. 

- 41opuapoaaTenL aunyn~>coa c ynpasneaaeu 
noporou, 3&,1lepJICJCoi • .llnBTenLBOCTbJO sw-
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HHM-591 

HH~-522 

KJi-603 

HKJi-581 

xo)Uioro carua.na; acnom.3osancJJ ~JJJI npo
rpauuuoro 3a.Aa,HBJJ ~TeJJLHOC'tB cTpo-
6apyroiQero aunynLca; ~aana3ou ~Tem.
HOCTB 4 - 67 He, war - 1 He. 

BenoMoza•ellbHble Mo<)yAu 

- BH)UIKaTop uarBCTpaJJLHLIB ~JI npoaepKB 
pa6oTw uo~ynei; aueeT BH.IUIKal.lBJO cy6-
a~peca A , c)yuxuaa F a 24 wau ~aHHwx, 
a TaiOKe CBrHaJJOB 13, Z, C, Q, X, I. 

__1 - BH)UIKaTOp ~eCJJTB'IHLii; BLIBO~ 8 ~eCJJTH'I· 
awx 3Haxoa /2 cy6a~peca/; auc)opuauaJJ 
nepe~aeTCJI B ~eCJJTB'IHO-~BOB'IHOM KO~e. 

Mo<)yAu ye•poue•ea ~onpJIJICeHuJI 

- KOHTpoJJJJep xpeiTa /ynpaaneuae uara
cTpanLJO KpeiTa B CBJI3LIO C Ji3CM ·4/ 
o6ecneqaaaeT: awpa60TKY l.lBKJJa KAMAK 
npa npaeue a nepe~aqe, B03MOlKHOCTL o~
uoapeueuuoi 3anaca auc)opuauaa a ue
CKOJJLKO MO~ynei; pa3JJB'IHL1e pe>KBMLI ne
pe~a'IB B 3BM /O.QBHO'IHLIB BJJB rpynnoaoi 
npa cKaHBposauaa A a N I, B03MOlKHOCTL 
nepe~a'IB ~BYX · CJJOB ~aHHLIX 3a O)UIH l.lBKJI 
Ji3CM -4. 

- BHTepc)eic 3BM Ji3CM-4 /pacnono>Keu 
B xpeiTe npa 3BM/ npoa3BOMT: cornaco
sauae llBKJJOB Ji3CM -4 II KAMAK, pa36ae
uae cnosa Ji3CM-4 ua ~Ba a nocne~oaa
TeJJ~HYJO BX nepe~aqy B KJi-603 3a O)UIH 
llBKJJ Ji3CM -4. 

XAPAXTBPHCTHKH CHCTBMIJ C&OPA ,J!AHHIJX 

CxopocTL ua6opa cTaTIICTBJCB a axcnep11ueuTax, npoao
JUIM:wx 6ecc)11n~uoaol ueTOJUIJCol, onpe~eJJJieTcJI xax napa-
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MeTpaMB BCTO'IBBKa BH«lllPMal.lBB - DY'IKa ycxopeHHLIX qac
TBJ.l, TaK B B03MO_lKHOCTJiyB B3MepBTeJibHO-BLI'IBCJJBTe~HO· 
ro xounnexca. 

B uaweu cnyqae cxopocTL peracTpauaa co6wTBi orpa
HB'IBaanacL apeueueu nepe~a'IB auc)opuauaa a 3BM, KOTopoe 
BJCJJIO'Iae T: 

1/ apeu• peaxuBB 3BM ua npepwaauae /npa pa3pewea
uou co CTopouw nporpauuw npepwBAHBB ueo6io~auo aw
nonueuae 3-4 no~rOTOBBTeJJLH:Wxonepaud,T.e. ""150 MICe/; 

2/ apeu• axTBBB3aiUIB xaua.na CBJI3B: nocLIJIKa B 
JCpeiT c)yHJCI.lBB C'IBTWBaHBJI /"" 80 MICe/, nepeJCJJJO'IeHBe ua
npaBJieHBJI o6ueua sa npaeu /"" 80 MICe/; 

3/ uenocpe~cTBeJiuo apei.u npaeua A&HHwx B rpynnosou 
pe)I(Bue /3/ c uouc)aJC&IlBei &Apeca N a cy6&Apeca A 
I K x 8 MICe, r~e K - qacno np•nuaeuwx 24-pa3p••:wx 
CJJOB/; 

4/ apeu• nepe~aqa B xpeiTe c)yHJCI.lBB aw6opoquoro 
c6poca ua uexoTopwe uo~yJJB a pa3peweHBe cne~yroiQero 
3anycxa j, 80 MICC/. fiOCJJe.QOB&TeJJitHOe BWUOJJHeHBe nepe
'IBCJJeHHWX .QeiCTBBi npe.QCT&BJJJieT co6oi JJOrBKY pa60TLI 
nporpauuw npaeua auc)opuauaa. EcJJB uo.QyJJB aueroT pa3-
JJB'IIIwe c)yBJCI.lBR C'IBTWB&HBJI, TO nyHKTLI 2 8 3 DOBTOpJIJOTCJI 
ueo6xouuoe 'IBCJJO pa3. Taxau ·o6pa3ou, npaeu O)Uioro 
co6wTa*, co~ep>KaiQero 30 enos, 3&HauaeT ue ueuee 
650 MICe. Dpaeu >Ke ouoro cnoaa /nporpauuaoe yxa3ane 
&Apeca N a cy6a.Qpeca A I 3aaauaeT "' 170 ACKe. · 

0TUeTBU, 'ITO BCUOJJJ.30B&HBe B p&MJCaX p&CCM&TpBB8.e
UOrO anropaTua o6ueaa 3BM III noxoneaaJI /HP-2116B, 
EC -1010/ npaae~eT K cYIQecTaeaaouycoxpaiQeHBJO apeueaa 
o6ueaa, 'ITO B BTOre UOB:WCBT npOB3BO)UITeJJJ.HOCTJ. JCOUn
JJeJCca. 

HPOFPAMMIJ HPOBBPKH PA&OTJJ YCTPORCTBA 
COHPRJKBHHJI H OT;lfBJihHJJX MO,l!YJIBR KAMAX 

Dporpauuw KAHAJI-1, TECT-ICAHAJI, TECT- OSA
o6ecne'IBB&JOT B03UO)I(BOCTJ. onep•T•saol npoaepJCB 3Bea~ea 
~3uep•Te.JJ~Ro- :B:w'III~JJBTeJJJ.aoro xounnexca nepe~ oqepe.Q
B:wu aTanou a3uepeaal. ICpQue Toro, 01111 wapoxo acnoJJJ.- , 
30B&JJBCJ. npa aana~xe ycTpolcT:aa coup.-.eo•, np• nep-
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BB'IBOi DposepJCe scex uo,AyJiei KAMAK, DPB sw6ope &JJro
PBTMOB BWBO,l\& BH41opM&IlBB B B3UepBT8JIIoHWi lt8HTp, .AJJ• 
0Tp&60TICB U8TO_qBJCB pa60TW Ji3CM -4 Ha JIBHBB C 3JI81CTpo
HBJCOi KAMAK. 3TH Dporpauuw, ae6oJJJomae DO oOI.euy, 
BBO.A•Tc• C DetlpoJC&pT, Be06XO,ABU:We D&p&UeTp:W 3a,l\&IOTC• 
c Dououu.JO JCJJasamaoro 3&DOMBH&IOIQero ycTpoicTsa /K3Y I 
c DYJJJoTa yDpaBJJeaa• :63CM -4. 

HPOFPAMMA "AJih<I>A- CTBII,4" 

3Ta DPOJ'P&UUa 06eCD8'1BB&8T DpBeM, HaJCODJI8HBe B o6-
pa60TJCY BHtiOPM&IlBB C O.ABOi DK, BCCJie,Ayeuoi H& Dy'IICe 
BJJB Ha CT8H,Ae*, B D03BOJI.eT: 

- DposepBTJo DpaBBJJJoHOCTJo pa6oTw DK /see JIB Dposo
JIOJCB B ycBn.Ten. pa6oT&IOT, BeT JIB aaso,AoJC aa ycaJJB
TeJI•x/, 

- BCCJ18,AOB&Tio Bpeueaa:we xapaiCT8pBCTBICB flK, 
- asTouaTB3BposaTJo aaa6oJiee TPYAOeUJCBIDpo~tecc ca•-

Ta• 1Cp8B:WX 3&.A8PlK&HBWX COBD&,Aead /IC.3.C./ DpB pa3• 
JJB'IBWX 3Ba'leHB•x ,An.TeJJJoHOCTB CTp06BpYJ01Qero BUDYJJJoCa. · 

- BWB8CTB pe3yJJJoTaT:W o6pa60TICB B B3U8pBT8JIIoHwl 
~teBTp H& OCQBJJJJorpatl '{)SA" B UO.AYJJJo BHJUIICaQBB ,AeC.TB'I· 
a:wx 'IBCeJI, a T&JOKe aa AI.UIY. 

MaolKecTBO 3aperacTpBpOB&HBWX co6wTBI Dporpauuao 
p&36BB&8TC• Ha ICJJ&CC:W: 
1. "ONE" - B JC&uepe cpa6oT&JJa JJBWJo o.ABa Dposo-

JIOIC&; 
2. "U.lJS1ER" - 60J1ee O.ABOI, BO COC8,ABB8 DPOBOJIOICB; 

3. '"MANY" - .ABe B 6oJiee rpyDD ae coce,Aaax Dposo-
JIOIC; 

4. "CLUS1ER + W" - co6WTB• B3 ICJI&cca 2, B ICOTOpWX, JCpoue 
TOro, 8CTio DpOBOJIOICa C yJCa3aBBWU BO· 
uepou; 

*X&paxTepBCTBICB lilt 3&HC•T, B OCBOBBOU, OT 'leTwpex 
D&p&UeTpoB: COCT&B& r&3&, B&DpJilKeRB. BWCOICOBOJIIoTBOro 
DBTaiUI., AJII(T8JlloROCTB CTpo6BpYJ01Qero BUJIYJIJ.Ca B ero 
3a,AeplKICB. 
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5. '"MANY + W" - C06:WTB. B3 JCJJacca 3, B ICOTOPWX eCTio 
YJCa3&HBa• DposoJioJCa; 

6. "AIL" - see 3aperacTpBpoB&HB:we co6wTa•. 
0T,AeJJJoHO .AJJ• IC&lK,AOro ICJJ&CCa CTPO•Tc• p&CDpe,AeJieHB• 

'IBCJJ& cpa6aTWB&HBI' DpOBOJIOIC B, JCpoue TOro, ODpe,Aeu-
IOTc•: 
- 'IBCJIO co6:WTBI B IC&lK,AOU JCJJacce; 
- 'IBCJIO OTICa30B /B flK Be cpa60T&Jia BB O.AH& DpOBOJIOJCa/; 
- 'IBCJIO "CLUS1ER" ·OB, CO,AeplK&IQBX 2,3,4,5 B 6oJiee Dpo-

BOJIOJC; 
- 'IBCJIO '"MANY, C 2,3,4,5 B 6oJiee rpyDDaUB DPOBOJIOIC. 

Cxeua Dporpauuw aueeT BRA Tpex, BJJOlKeaawx .APYr 
B ,Apyra, QBICJJOB. BayTpeaul QBICJJ o6ecDe'IBB&eT Dpxeu 
... W'co6:WTBI, DOCTpoeBBe pacnpe,AeJieBRI 'IBCJI& cpa6oTaBWBX 
DPOBOJIOIC, DOCTpOeBBe p&CDpe,AeJieaa• 3H&'I8BBI, CB.TWX 
C BI..UI, BWBO.A pacDpe,AeJieBBI B .AODOJJBBT8JlloBWX xapaJCTe
pBCTBIC. 

CJie.AYJOIQBI QBJCJJ - DoJiy'leHBe ( i - .AOJiel co6wTBI i - ro 
ICJJacca B Dpaa•Tol xatlopu&QBB I i = 1 ,2,3 , ••• 6/ JC&JC tlyHICQBI 
BpeUeHR 3&,AeplKICB ( t 3 ) CTp06BpYJOIQero BUDYJJJoCa/JC.3.C./. 
3Ba'leaxe 3&,AeplKICB B3uea•eTc• Dporpauuxo c DouoiQJoiO 
2Ji3Y, rpaBBQW B mar B3UeBeBB• •aJI.IOTC. DapaueTpaUB 
Dporpauu:w. ,llJI• IC&lK,AOI TO'IICB Ba IC.3.C. BWDOJJB.eTc• BHYT· 
peHIIIII QBICJI. 

BaemaBI QBICJI - DOJiy'leBBe f i JCaJC tyHICQBB .AJJBTeJJJo
BOCTB ( tc) CTp06BpYJ01Qero BUDyJIIoC&. flpOB3BOJUITC• DO
CTpoeaae T&6JJB~t 41YBKilBB: 

1. t3: IIBXfJ (t3); 4. f3 (i 3); 

2. fl (i3); 5. f6 (t3) . 
3. f2 (t3); 

3B&'Ieaae t c B3uea•eTc• nporpauuxo c Dououu.JO Y4>2. 
rpaxaQW B mar B3U8B8HB •• BJI.IOTc• D&p&UeTp&UB Dpo
rpauuw. ~- DOJJY'I8BB. IC&lK,AOI TO'IICB DPOB3BO.ABTC• DO
cTpoexae JC.3.c., T.e. aa6op N· K co6wTBI, r.Ae K - 'IBCJIO 
TO'IeJC B& IC.3.C. floJJy1feBIIIO BCeX pe3yJJJoT&TOB COOTBeTCTBy• 
eT xa6op N. K. L co6WTBI, r,Ae L - 'IBCJIO TO'IeJC B rpa41•
xax JUIIITeJJJoBOCTB tc • 
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no.zucmo'leHBe IUIKJIOB npoxo.Qa no 2.63Y B Y,Z,2, OTKmo
'leHBe BWBO.Qa pe3)'JihTaTOB, COOTBeTCTB~~X OKOB'I&BHW 
pa3JIB~BWX 3TaDOB pa60TW nporpaMYW, pa3peWeHBe 3aDBCB 
npBH .. TOi BH41opMa~BIJ Ba .UarHBTH)'IO Jie)JT)' DpOB3BO.QBT~.B 

c DOYOWhiO K3Y C. D)'JihTa ynpaaneaa• .63CM ·4. . 
Ha OC~Bnnorpa4l"OSA" BWBO.Q.BTC.B rpa4IBKB Ta6nB'IHO· 

3a.QaHHWX ciiYHKJUii. HHTeP4!ei:COY K He.Uy CJI)'>KBT QAII, no-
3BOJI.BJO~i BCDOJih30B&Th DOJJ,e 64 X 64 TO'IKB. '_'OSA, He 
B.UeeT BH)'TpeHHei na.U.BTB, D03TOYY Tpe6yeTC.B DOCTO.BHB&.B 
pereaep~a• B3o6pa.eHB.B. Bech .uaccBB TO'IeK rpa4laKa 
nepe.QaTh cpa3y aenh3.B, nocxonhKY cxopocTh npeo6pa3oaa
HB• Y IJ,Afl .UeHhWe ClCOpOCTB nepe.Qa'IB B rpynnOBOY pe· 
>KB.Ue. Ta6JIBU.a ciiYHKJ:UiB npe.QB&PBTeJihHO H~p.U8pyeTC.B TaK, 
'IT06W .UaKC8Y&nhHOe 3Ha'leHBe CTanO paBHWY 63, 8 Dp8BO• 
.QBTC.B K BB.QY, y.Qo6uo.uy .Qn.B BWBO.Qa: K. KA*.Qo.uy 3Ha'leHBJO 
npacllop.u8poawaaeTc.B NAF , a ca.uo 3Ha'leaae c.ueJQ&eTc.B 
B 1 - 6 pa3p•JlW CJIOB& .63CM ·4. KAJK.Qa.B TO'IK& nepe.QaeTc• 
.B QAII 3Ha'leHB.BY8 X • Y /cy6a.Qpeca AO 8 Al /. llo.Q
nporpa.u.ua O.QHOBpe.ueHHO CTpOBT OC8 ICOOp.QBB&T C DO.QCBe· 
'IBB&HBe.U /DOBTOpHOi nep~.Qa'lf!i/ onpe.QeJieHHWX TO'IeK. 
B napa.ueTpW DO.QDporpaYYW BXO.Q.BT: HO.Uep QAil B ICpei:Te, 
pa3.uep Ta6na~ /ae 6onee 63/, paccTo•aae .uelK.QY no.Q
cse'IBsae.uw.u8. TO'IKa.UB, '18CJIO DOBTOpeHd DO.QC-BeTKB. He· 
T8HHOe .UaKC8M&nhHOe 3Ba'leHBe rpa418Ka BWCBe'IBB&eT<;:• 
aa HH,n- 522. · 

IIPOr~AMMA "AJI.bt.f)A_- CH" 

3Ta nporpa.u.ua o6ecne'IBB&eT npae.u, aaxonneHBe aa 
.uarHBTHOi JieHTe B o6pa60TKY BHcllopY~BB npB pa6oTe C8C
Te.UW 83 HeCKOJihiCBX llK Ba ny'IKe )'CKOp8TeJI.B. JI.QpOY npo
rpa.u.uw .BBn.BeTC.B YO.QBciiB~BpOB&HBa.B '"AJIL,Z,A-CTEH,lJ;". 
Bee ee B03YOlKBOCT8, BJCmo'I&.B ynpaaneaae loio.Qyn.B.u8 2.63Y 
• Y,Z,2, pe8Jlii30B&HW a 3.Qech. 0T.Qem.ao .Qn.BJC&lK.Qolxa.uepw 
DOAC.'IBTWBaeTC• B BWBO.QBTC.B BH4lop.u~8· 0 pa3.QeJieHBB CO· 
6wTai aa, xnaccw. Y~ta3auHwe awme pacnpe.Qenea8• 8 Ta6-
JUliUII 4lyu~l cTpo•Tc• .M•. o.QBol Jta.uepw,· ao.uep xo'Iopol 
3a.QaeTc• aa K3Y ._ · . . . 

qBCJIO Ka.Uep B )'CTaBOBJCe'~ ".QJIIIIIa" ·IC&lK.QOi: 83 BBX 
/'lacno ro.Qocxonoa r2 8JIII tmi, o6ecne'l88aiouaax xa.uepy/, 
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DOp.B.QOK paCDOJIO)I(eHB.B B. ICpeiTe BCDOJib3yeMWX. 'MO.Q)'Jieii 
3a~&JOTC.B .QeKnapaTBBBWMB_ Ta6na~aMB. 3TBM .QOCTB,raeTCJI 
cTaH.QaPT83aJUIJJ nporpaM.uaoro o6ecne'leHBJJ. llono>KBTenh
HWe CTOPOBW CTaH.QapT83a~BB C~eCTBeHHO BCDOJih3)'10TC_. ' . . . . . ' . ' . 
.Qa)l(e npu npose.QeHBB o.Qaoro 3ICcnepBMeHTa, oco6eHHo aa 
Ha'l&nhHOi: CTa.QBB. fip8 3TOM Heo6XO.QHMO y'IJITWB&Th YHOrO-. . -
pe>KBYHOCTh ycTaBOBKH, YO.QYJihB~ CTpyxTypy cTaH.QapTa 
KAMAK, xoTopa• n~3BonJJeT onepaTBBHO .ueBJJTh xax nopJJ
.QOK paCDOJIO)I(eHB.B, TalC B ICOnB'IeCTBO BCDOJih3yeMWX MO· 
.Qyneii 3JieiCTpOH81C8 B o6opy.QOBaHBJJ, pa60TaJOuiero Ha D)''IK~. 
3TO, ecTeCTBeHHO, BW3WBaeT 83MeHeHBe c)op.UaTa B ofu.eya 
DPBHBMaeMOi: BHcllop.ua~BB, napaMeTpOB nporpayy Dp8eMa, 
,QeiCO.QBpOBICB 8 o6pa60TKB C06WTB:i, cllop.uaTanpe.QCTaBneHB.B 
pe3)'JihTaToB. llporpaMMW AJIL,Z,A-CTEH,lJ; B AJIL,Z,A-CH 
MoryT pa6oTaTh B pe)I(BMe C'IBTWB&HBJJ BHc)opYaiUIB C Mar
HBTHOR neHTW. 

IIPOrPAMMIJ "AJI.bt.f)A- TPEK" H "CHAPAR" 

3T8 nporpaMMW BCDOJih30B&nBCh .QJIJJ DOJI)''IeBBJJ napa· 
YeTpOB nepeXO.Qa OT CBCTe.UW KOOp.QBHaT _OT.QeJIJ>HWX Ka:Mep 
K o6wei: CBCTe.Ue KOOp.QBHaT YCTaHOBICB B onpe.QeJieHBJJ xa· 
paiCTepBCTBIC KaMep, Tpe6~WBX BOCCTaHOBJieHBJI TpeiC< B. 
llporpa.u.uw BCDOJih3~T BHc)op.ua~, 3aDBCaHH)'IO Ha .uar
HBTHO:i JieHTe; B HBX peanB30B&HW aaanorH'IHWe anropBTMW. 

Onpe.Qeneaue napaMeTpoa nepexo.Qa x o6wei: CBCTe.ue 
ICOOp.QBHaT. )'CTaHOBKB npOB3BO.QBnOCh C DOYOIQhiO .UeTO.Qa 
r8CTOrpa.U.UBpOB&HBJI OTKnOHeHBI TO'IeiC Tpeu OT Dp.BYO:i, 
npoae.Qeaaoi 'lepe3 TO'IJCH B nape "onopawx" xa.uep. Ho.uepa 
3TBX xa.uep 3a.QaJOTc• aa K3Y, 'ITO no3son•eT onepaTBBHo 
npoBepBTh B YTO'IH8Th 8CICO.UWe BeJIII'IBHW. 

,lJ;n.B ODpe.QeJieHB.B 34lclleKT8BHOCT8 B TO'IHOCT8 ICa.uep 
aeo6xo.Qa.ua npo~e.Qypa pacno3HaBAHB• Tpexos. Tpex onpe
.Qen•eTc• aa6opo.u To'lex, paccTo•HBe JCoTopwx oT 6a38caoi: 
np.B.uol, npose.Qeaaol 'lepe3 xpala8e TO'IJCB aa6opa, ae npe
swwaeT uexoTopol BenB'IBHW d • Ha6op .Qon.ea co.QeplK&Th 
He .ueaee Nmin TO'IeJC. Ka.uepa YOlKeT 'WTh npeJlCT&Bneaa 
B aa6ope He 6onee 'le.u O.QBOI TO'IJCol 17 ·~ Habeaawl Tpex 

II 

~---------------------------------



• 

&coollJo3oBanc• Jlll• oopeJlelleHB• 3 .. eJCTBBBOCTB xauepw 
TOJlloiCO B TOM CJI)"'ae, ecJIB OR YOr 6WTio 0003BaH 6e3 DpB• 
BJle'leHB• BH.OPM~ C 3TOI xauepw /B/, 

Bse,JleY B paccuoTpeHBe N ·uepHwl senop a , xou
ooBeHTW xoToporo oope,,lell.DOTc• Jlll• JCIUIC,Jloro Tpexa cne
JlYJClllliiY o6pa30Y: 
ao = 1 I , ecn• 11 i ·ol xauepe ecT• TO'IICa Ba Tpexe; 

0 • B DpOTBBBOM CJI)"'ae; 
i = 1,2, ••• , N; N - qacno xawep B ycTaBOBJCe. 

TorJl& OlleHxa 3tMileJCTBBBOCTB JlJI• i -ol xauepw sa :aw6opxe 
B3 M Tpexoa ecT•: 

~ 

.\1 M 
c. = I B.k I I tl .• _ , 

I k= I I k= I 1 .. 

rJle Bik •N tl ik oopeJlen•JOTc•: 
a/ ecJJB .I ai > N min 

I=I 
N 

6/ ecJJB i;I ai = Nmin 

TO Bik =ai '!lik= 1 B 

TO Bik= 0, !lik= (1 +a } mod2. 

AlJ• oopeJleJJeHB• TO'IHOCTel JC&uep 6WJJB BCD0Jllo30B&Hiol 
JlBa weTOJla/9/, B JCIUICJlOY B3 xoTopwx opeJlBoJJ&raeTc• 
p&BBOTO'IHOCTio JCauep. 

a/. CTpOBJIBCio pacope,,lelleHB• OTJCJIOHeHBI TO'IeJC OT 
op•uol, opoBeJle&uol 11epe3 TO'IJCB B nape ooopuwx xauep. 
(}Jleuxy TO'IHOCTB oony11aeu B BBJle: 

a I i = ai'i • f I ( Z i} ' 

rJle a { i - cpeJlHeJCB&JlpaTB'IHoe OTJCJIOHeHBe pacopeJleneua• 
AD• i - ol xauepw, ~ 

2 -1/2 
fi ( Z . } == [ 2 • ( K . - K . + l } j 

I I I 

Ki = (Zi-ZJ1}/(Z n-ZJI}, 

ZJI, Zn - xoopJlBHaTw neaol B opasol ooopawx xauep; 
Z i - xoopJlBRaTa * i ·ol xauepw I i = 2, 3, ... , N- 1 /. 

"*Qclo Z COBOaJl&eT C OCioJO D)"'JCa. 
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6/. CTpOBJIHCL pacnpe,ACJICHHJI OTKJIOHCHHB TO'ICK OT 
DpJIMOB, BOCCT&HOBJICHHOB DO MCTO.AY H&HMCHLWHX KB&,Apa
TOB c npusne'leHHeu TO'IeK co scex xauep ycTaHOBKB. B Ka
'leCTBe OllCHKH TO'IHOCTH HCDOJIL30B&Jl&CL BCJIB'IHH& a 2i 

a 2i =a Zi · f 2 ( z i ) ' 
r,Ae a2i · cpe,AHCKB&,Ap&TH'IHOe OTKJIOHCHHe pacope,ACJICHHJI 
.AJIJI i -oi Kauepw, 

N 
f
2
(Z.} =[};(a. )2t(a .. -l}21-l/~ 

I i I d )) ' ' 
J f i 

ail i\iJ/6.; 

N N 
A . J -. ( N . Z . - }; Z k) . Z J + I 

I I k~J k=J 

2 N 
(Zk) -Z .. }; Zk, 

I k= I 

N 2 N 2 
A • N . }; ( Z k) - ( I Z k} 

k•o} k~J 

I. i - KOOP.AHH&Ta - oi Ka.w:epw h = I , 2, ... , N > • 

3AKJIJOqEHHE 

Co3.A&HHoe oporpa.w:uuoe o6ecne'leHue ucoonL30B&JIOCL 
B 1974 r. H D03BOJIBJIO BW6p&TL D&p&YeTpW, He06XO.AHMWe 
.AJIJI H&CTpOiKB IlK, &BTOM&TB3BPOB&TL YeTO.AJIKY C'beM& 
X&p&KTepHCTHK IlK, DpOBCCTB BCCJie,AOB&HHe pa60TW CBCTCMW 
IIKI91 ycT&HOBKB AJIL4>A ua D)"'Ke cauxpolila3oTpoHa OHJIH. 

ABTOpLI C'IBT&IOT CBOBM .AOJJrOY BLip&3BTio 6narOJlap
HOCTio H.H.rosopyuy, H.M.Hsa&'leHKo, H.H.KapoeHKo -
3a DOYOIQio OpB C03Jl&HBB B 06C)'li(JleHBR oporpaM:YHOrO 
o6ecoe'leHBJI, JI.H.CTpyuosy,B.r.A6neesy,r.r.Bopo6•esy, 
A.A.HoYoliiBJJOBY, DOCTO.HHOe 06KQeHBe C JCOTOPWYB CDOC06-
CTBOB&JIO pa3BBTBJO oporpauuuoro o6ecoe'leHB•, B.H.Ca· 
JlOBHBJCOBy, A.II.Kp•qxo, T.Ko6e, r.M.CycOBOI. 3&DOMOUU. 
opB pa3pa6oTxe oporpauu o6ueaa aalilopu&JlBel c xpeiTou 
KAMAK, C.r .liacBll&Jl3e, B.A.Ape.Joesy, B.A.CYBPHOBy, 
B.D. qepuwx, B. TJJ&'I&JJ& • 3& o6cYliCJleHB• DO BcDOJIIo30BaiiiiiO 
pa3JJB'IRWX uo.Aynel ICAMAK. 
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P)'IConacL nocTynana B B3.A&TeJILcxai OT.AeJI 
24 ceBT •6p• 1975 ro,Aa. 
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