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CKBH.HPYXllllHi4 BllTOMBT HPD 0WU1 6LrJl llB6A6H :B ptlllllM MBCCOB.OH 06-. 
pa60~KH ~OTOCHIMKOB B 1973 rOlY H no HSCTO~ee BpeUft·OCTB&TCft OCBOB

Biill HaJ4f'JlKT81Il.HbiM yCTpoiCTBOM B OWl~, H8 KOTOpOM ycnemHO Jl CT8'0HUHO 

B8,118TCR M8CCOB8H o0p800TK8 ~OTOCHHUKOB C OAHO- K ABYXMe~pOBOH XJI;l{KO~ 
BOAOPO}lHhiX DY3LIJ1f>.KOBWX K8Mep JiBS Jl DHTIUle~pOBOrO uarHirlTBOrO HCKPOBO~ 

ro cnexorpoueTpa Jlliil.• · · 
0CH81Jl8HB8 CBCTBKW HPD cne~aapOBaHHHM npo~eccop~I/ . 

(Special Ha;rdl(lare ;PrOQessor) llP6AOOT8BlUIO .BO.aUOKHOCT:& .npHC.TynHU· 
K paapaooTKe uaTeuaorHqecKoro ooecneqeaaa HPD .BToporo no~oneaHH c 

UBWHHOH838BHCHULIK ll8K8TOU nporpBMK AnH 06pa60TKH ~OTOCHHUKOB C TpBKO
BbiX AEtTBKTOpOB B peXKMB KHHHUBH:&HOrO ynp8Bn6HHft (c TOqequwM HnH 30H

Hb1U ~aneyKaaaH.HeM BepJUHH ll3BHMOAeicTBHit). CyilleCTBYIOUlHA ypoBeH:& aBTo
UBTH384KH T8XHOnOrJiqeCKOrO npouecca 06p860TKH 90TOCHKJIKOB B CHCT8U6 
HPD OWl" 6bln o6~8KTHBHO o6y~noBneH B03MOXHOCTHUH BblqHcnHTeHl>HOH TBX
HHKH, KOTOpBH 6L!H8 ,IIOCTynHB pa3pa6oTqHK8M CHCT8Ubl HPD B KOHU6 60-X 
rQ,IIOB. ilOCKOH!.KY ,118HH08 C0001Jl6HH6 - nepBOe B UHKXB pa60T, OTpaxam~X 
OCHOBHHe 3T8DLI C03,118HHR HOBOrO M8T6M8TH~8CKOrO o6ecneqeHHH, TO npe,II

CT8BnH6TCH yMeCTHbiM 3,118C:& KpSTKO p8CCMOTp6Tb X8p8KT6PHH6 OC066HHOCTH 

CY~8CTBYIO~ero M8T6M8TH1l8CKOrO OOecneqeHHH H rnBBHH6 H8Dp8BX6HHH, DO 
KOTOPWM Mbl DXBHHpyeM npOB6A6HH6 HOBbiX nporp8MUHWX p83p860TOK. 

Oco6eHHOCTH AeDcxayo~ero ueTeMaTH1lecxoro o6ecneqeHKft 

B KOHUB 60-x rOAOB Bb100p CDC-1604A B Kaqecrae ynpaBna~~eD 9BU 
Own Bb1HY3A8HHWM. qT06bl COSA8Tl. M8T8M8TH1l8CKOe. o6eCn61l8HH6 HPD AXH 06-
pa60TKH CHHMKOB C flY3HPhKOBHX KaMep npR 6on»WOM 06~eMe rrporpaM

MHpOBBHHft AHH fiOA06HbiX CHCT8M {A6CHTKH qenOB8K01I8T BWCOKOKB8n~aulpO
B8HHOrO TPYA8), Heo0XOAHM8 Owns C8pHDBBH 3B~, HMe~~8fl B COCT8B6 CBOe
ro U8T6M8TJiqeCKoro OOecneqeHHft TpSHCnHTOpH C 'flSbiKOB BLICOKOrO ypOBHB 

H, B 1l8CTHOCTH, C HSWK8 qJOpTpaH. CDC-1604A B '1'0 llp611ft OK838XBCI> HMeU

HO T8KO.U KOMMepqe~H AOCTynHOD 3BLI, XO'l'ft ee T6XHHqeCKH8 xap8KT6}lHC'l'Jf
KH COOTB6TCTBOB8HH XHW!. MHHHU8X:&HHU Tpe60B8HHHM K SBM ,llnH npHII8H6HHft 
68 B K81l8CTB8 ynpaBnR~~el B CHCT6K8 HPD. 3TO ll03BOXHnO peanHSOB8T:& 
HB Oase CK8HHPY~~ero 8BTOMBT8 HPD CHCT811Y nepBOrO ypOHHft 8BTOM8THS8-
UHH HS116PHT8n:&HOrO npouecca - CBCTBMY C H8B6,116HH6M HS 'l'p8KH (RG -

R~ad Guidance), B KOTOpOA nporp8MM8 3BM HCDOHL3Y8T '1'8K H83b1B88Ub18 

UK~pOBWe MSCKH Tp8KOB, H3M8pft6Mbl6 onepaTOp8UH-npocMO'l'p~K~UH H8 npo
CMOTpOBO-HSMBPBTenLHbiX CTOXBX EllC-2 AHR KBIAOi npoeKUHH COOHTHR. B 
HSCTOH~ee :speMR fiOArOTOBK8 UH~POBOA M8CKH ,IIXR 4- B 8-nyqeBOro C06bi
THfl C OAHOA B8pWHHO~ HS 3 np08KUHHX npe,IIYCM8TpBH88'1' HSMepeHHB, KBK .. 
MHHHUYM, COOTB8TCT.B8HHO 59 K 63 ToqeK. ilOCKOnLKy OmH601lH06 HSII8p8HH8 
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ASKS OAHOI TOQKH M8CKH qpeBBTO noTepel TpeKa HXH BCero C06~THH, B 
nOACHCT8MY nOArOTOBKH U8COK C06~THl 6~n BBeA&H nporp&MMHHl KOHTPOX~ 
A&iCTBHI onepaTopa H K8Q8CTB8 MBCOK nocpeACTBOM reoueTpHq&CKOU peKOH
CTPYK~H TPBKOB no Tpeu TOQKauf2/. Xopomee KaqeCTBO uacoK aeo6XOAHMO 
H AXH aqxpeKTHBHOI pa60T~ AHCnneiHOI CT8H~H cnaceHHH C06~THil, no- , 
CKOX~KY 6ea atoro cy~eCTB&HHO aeo6xoAHM8H Hawopua~HH uoaeT 6~T~ yTpa
qeaa aa atane xauepeHHH co6~THH aa HPD (rrporpaMMa oH~ araopH
pyeT OTCQeT~ HPD, KOTOp~e neaaT BHe OKpeCTHOCTH, npH~K8~~el K AYre 
OKPYKHOCTH, npoBe~eHHOI qepea TPH TOQKH U8CKH TpeKa), 

C08A8HH8 CHCTeM~ RG B KOH~8 60-X rOAOB 6Yno, C OAHOI CTOPOH~, 
ASH~~ SAOPOBOMY KOHCepB8TH8Uy, rapaHTHp~QMY KOHeqa~l ycnex BCel 
paapa60TKe, 8 C .ztpyrol CTOPOH~, npe.ztonpe.zteXHXOC~ OTHOCHTen~HO HHSKOI 
npOH3BOAHT6XbHOCT~m 8BM CDC-1604A. 

nna aqxpeKTHBHOrO HCnoB~30B8HHH noTeH~8XbHOI npOH3BO,ltHT6X~HOCTH 
CK8HHPY~~ero 8BTOU8T8 H ,lt0CTHE8HHH UHpOBOrO ypOBHH no 3TOUY UOK838Te
BQ noTpe6oBanoc~ aHa~xren~aym qacTb nporpauuHoro o6ecneqeHHH paapa6a
TIIIB8TD HB aa~Ke acceu6nepa CODAP1. 

0TCYTCTBHe BHeWHel n&MHTH npHuOrO AOCTyna (68p868HOB, AHCKOB) 
H8 CDC-1604A BIIIHYKA8XO paap860TQHKOB U8TeM8THQeCKOrO o6ecneqeHHH C08-
A8B8Tb TOn~KO T8KH8 KOUUX6KC~ nporpauu, KOTOp~e BM6CTe C UOXHUH A8H
H~X H pe8BAeHTHOI q&CT~Q UOHHTOpa CDC-1604A BM8~8QTCH B 32K naMHTH 
CDC-1604A H o6ecneqHB8~T Biii.COKym CKOpOCTD 06pa60TKH BXOAHOrO UOTOK8 
A8HH~X OT HPD B npo~ecce CK8HHpOB8HHH CHHMK8. nna YAOBX6TB0p6HHH 
&THX tpe6oB&HHI npoctaa peanaaauBH nporpauu aa HS~Ke acceu6nepa qac
TO OK83111B8X8C~ He.ztOCT8TOQHOI. Bo UHOrHX cnyqaHX 6~nH HCnon~80B8H~ an
rOpHTM~, cy~eCTB6HHO 38BHCH~e OT CTPYKTYP~ KOU8HA H wop~ npe.ztCT8B
neHirlft ,lt8HH~X H8 8BM CDC-1604A. 8THX OC06eHHOCTeU U8T8U8TirlqecKoro o6e
cne~eHHH HPD aen~aa 6~no Ha6eaaT~ aa T&Kol uanouo~aol 8BM,K&K 
CDC-1604A. llOSTOMy UOCT8HOBK8 cy~eCTBY~~el CHCTeu~ RG H8 nm6ol APY
rol 8BU HBXH6TCH aa.ztaqel He TOX~KO TPYA08MKOI, HO H .ztaneKO HeTplriBH
BnbHOI. 

llpHMeHeHHe Cy~eCTBym~ero U8TeU8THqeCKOrO o6ecneqeHHH HPD THna 
RG ~KTHBHO AXH cnyqaa KX8CCHqeCKHX ( ~ 2 u) JKJ3IIK*, C yCJIOJKHeHR

eM CBMKX K&Mep HnH OnTHqeCKOI CHCTe~ perHCTPBUHH COOTBeTCTBYD~8ft 
8.zt8nT8UHH nporpauu H8 CDC-1604A CT8HOBHTCH npo6neM8THqHol He TOX~KO 
BCXeACTBH6 ee T6XHHQ8CKOI TPYAHOCTH, HO H BCX8ACTBH8 orpaaHqeHHI, 
H8KX8~B86~X CHCT8UOit RG H8 r&OMei'PHqecKHe X8p8KTepHCTHKH TP6KOB 
06pa6&TIIIB&eMIIIX C06111TH~. CyMMHPYH CK888HHOe, MOZHO CK838Tb, QTO OCHOB
H~UH Her&THBHIIIMH CTOpOH8MH CY~8CTBy~ero M&TeUBTHQeCKOrO o6ecneqeHHH 
HPD Una RG H8 CDC-1604A f!BUmTOH: M8111HHH8ft 88BHCHMOCU 60XDWHHOT-
18 nporpauu, OC068HHO B OUTHMH8HPOB8HH~X B8pcHHX1 npo6neM8THQHOCTb 

Ji ·:ami!K ,.,uJUtOBO,l!;OpO,ItHBJI IJYSH,P:&KOBBJI KSMepa, 
2 

J: 

j .
. Ji: 
'· 

.:1 
';' 

t 

,. 

paCmHp6HHH ~YHKUHOH8XbHIIIX B03UOZHOCTeA CHCTe~ H 60XbW8ft TPYAOSM
KOCT~ HOBIIIX paapa60TOK H8 6aae .ztelCTBym~ero M8T8M8THQ6CKOrO 06ecne

Q8HHH. 

Btopoe noKoneaxe nporpauu HfD 

TpyAoeuKOCTb paapa6oTOK uaTeuaTxqecKoro ooecneqeaKR aBTOUSTHSH
poB&HHIIIX HauepHT6XbHIIIX CHCT8U H8 6886 CKSHHpym~X 8BTOU8TOB WBpOKO 
xaBecTaa. noaTouy aa6naroBpeueaao aaqaTw pa6oTw no no.ztroTOBKe npo
rpauu BTOporo nOKOXeHHH, KOTO~e 0YAYT xapa~epHSOB8T~CH U8WHHHOl 
H688BHCHMOCTb0 OCHOBHOrO U8KeT8 nporpauu H 6on~mel YHHBepcan~HOCTbO, 
A&m~el BoauoaaocT~ o6pa6oTKH caxuioB B ~HaxqecKxx sKcnepaueaTax c oo
nee CXOaHIIIUH CHCT8U8UH perHOTp8UHH (K8Mep~ C BHYTP6HH8H MHm&H~m, 
6on~mHM qacnou npoeK~I B CTepeocaxuae • T.n.). HoBoe noKoneHHe npo
rpauu ABH 06pa60TKH CHHMKOB C BOAOPOAHWX nys~p~KOB~X Kauep 6yAef 6a-
8HpOB8TbCH H8 HCnOib30B8HHH npOCT8lBIX U8COK C06111THU B ~opue 38A8HHH 
KOOp.ztiH8T TOXbKO BepmHH B38HMOA61CTBHA (CKCT8U8 UHHHM8X~HOrO ynp8B
X8HHH MG - Minimum Guidance). CKopooT~ noArOTOBKK ~~po1wx Ma
COK AU CHCT6Mill MG npH61Ha88TCH K CKOpOCTH npOCMOTp8 (npH COBMe•e
HHH npOU8CCOB npOCMOTp8 H H3UepeHHH U8COK), QTO HBXH6TCH CK8ACTBHeM 
uanoro o6~eua uxwpoBHX yKaaaHHI onepaTopa. 9TOT oO~eu uano aaBHCHT 
OT QHCI8 TpeKOB B C06~TH~H B 060KX cnyqaax, npKBe.zteHHWX BIIIW8 B K8-
Q8CTB8 npHUepa.(39 H 63 fOqKH AXH CHCTe~ RG ), OH 6YA6T COCT8B
XftTb 6-9 TOQ6K. 

Ma~l o~eu Haqan~H~o~x ueneyxaaaaHI H noaaaeaH~o~e TpeOoBaHHH K 
HX TOQHOCTH, onpeA8XH8M~e TOXbKO ~X~Tpyo.el nporpauuoU, AOUYCKSmT 
npHM8H8HH8 npoCTelmero npoCUOTpOBOrO 060PYAOB8HHH, CH86&8HHOro rpy-
601 OTCQeTHOI CHCT8MOI XHOO AB&e IPOCTO KOOPAKH8THOI C6TKOI. 9TO 06-
CTOHT8nbCTBO U0&6T ynpOCTHTb opr8HK38UBO A8U8HTP8XH80B8HHOrO npo
CMOTp8 ~OTOCHHMKOB H no.ztrOTOBKI M8COK C06111THI B Tex cnyqaax, KOrAl 
yq&CTHIKH WHSHQ6CKOrO SKCU8piMeHT8, npOBOAHMOrO H8 MHOrOCTOPOHHel 
OCHOBe, pacnonaramT p83HOTinHWM 060PYAOB8HHeM. 

BWXOAHW8 ABHHiole SHP, COA&paa_.e HH~pM8~HO 0 BC6X TP6K8X H8 
~OTOCBHMKe, no CBoeuy 06~euy npHU8pHO COOTB6TCTBYDT ,lt8HH~M HPD, Of0-
6p8HHIIIU no UH~pOBOI MBCKe C00YTHI nporpaMMOI OH~ B CZCTaYe RG. 
CaSTle A8HH~X B 5-10 paa yae H8 8T8U8 CK8HKpOB8HHft CHHMK8 B8 HPDnO
SBOmiT aaaqxTenbHO coKpaTHTb QECXO uarHHTHIIIX neaT, UBPKynapy~x 
BHytp• X8M8pHT8XiHOI CXCTSMW. 9TO OC068HHO 181HO AIH TBK~X KOH~ry
PIUHI CHCfe~, I KOTOPWX nocneAOB8TeX~Hill8 ~a~ 8H81H88 A8HHIIIX IYUOX
HHOTCft K8K C8UOCTOHT8XbHi118 38A8QK H8 p88HWX SBY. 
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Bon&WKHCTBO nporpSMMH~X KOAyne~ peanaayeTCH HS HS~Ke WOPTpaH. 
KaK K ApyrKe HS~KH B~COKOrO YPOBHH, OH OOecneqHBS~T xopomy~ MOOHnb
HOCTb MOAYHe~, pe8liH3yiD~X BNqHCHHT8llbH~e anropHTM~/3/. HHSKOA CTO
HMOCTH nepeHOCS BCero KOMnD6KC8 nporpSKM nnSHHpyeTCH ~OCTHrHyTb 38 
cqeT T~aTen&aoro npoeKTHpOBSHHH CTPYKTYP~ nporpauu H noKanasauuu 
MSWHHOSSBHCHMNX onepSUK~ HB~ ASHH~MH B H800llbWOM QHCHe MOAyne~. 

llpeABSPHTenbHSH ¢!n&TpBHHH co6~THM 

TexaonoraqecKaa uen& aauepeHHH ~OTOCHHMKOB M oOpaOOTKM nonyqae
uoa MHtlJOpMBUMH, KSK npaBMliO, CKliB~B88TCR HS HeCKOHbKHX STSDOB (no
Clle~OB8T6HbH~X aa~aq) oOpaOOTKH ASHH~X. 0TA8llbH~M STSn 00p800TKH 
~SHH~X npe~HSSHBQ88TCH ~HH BYDOnHeHHH OAHOM HliH H8CKOHbKMX norMqe
CKMX lfi83 8H8nMS8 CTepeOCHHMKS, KOTOpYe pealiHSYIOTCH B CHCTelle H8KOTO
pol COBO~YDHOCTb~ npoueCCOB. ilpoeKTHpOBSHHe T8XHOHOrHQeCKOI uenH 
DP8ACT8BliH8T COOOI TBOpqecKy~ SS~aqy, H8 peWeHKe KOTOpOI OK83~B8~ 
BHHHHHe TSKHe lfiSKTOp~,KSK HCXO~H~e BHeWHHe Tpe00BSHHH K CHCTeue, BY
Oop OCHOBBYX ueneA, COCTBB H XBpBKTepMCTMKH T6XHKQ8CKMX Cpe~CTB, 8 

T8KK6 Te KOHU6DUMH, KOTOp~x DPHAep&MBS~TCH paspaOOTQHKH U8T8N8THQ6-
c.;oro o6ecneqeBHR cacreu~. 

0TC6B HHqopMSUHH, ~OBOBOM no OTHOWeHH~ K HCCHS~yeuouy C00YTH~, 
00nS~8eT 00llb1UIIIH ~OCTOHHCTB8MH, 6CHH OH BYDOliHH6TCH H8 BOSUO&HO 00-
nee pBHHeA CTSAHH B T6XHOHOrHQ6CKOI uanH o6pa00TKH qoTOCHHMKOB. ilo
A06Haa onepSUHH ceneKTHBHOrO OT00p8 HHtlJopMSUMH COKpa~aeT OO~HH OO~eu 
~BHH~X, nepeA8B8611~X nocne~yiO~M ~83811 8H8liH38, CHH&aeT HHT6HCHB
BOCTb llOTOKOB ABHH~X BHYTPH CHCT611~ H llOTpeOHOCTb B T8KHX pecypcax, 
KSK naYRT& a BpeYR npoueccopa. 

~nR AOCTH&eHHH xopoweA 8~anrapye11ocra paspa08T~B8euoro nporp811-
uaoro oOecneqeHHR onep8UMH npeABSpKren&Horo ceneKTMBHoro or6op8, MnH 
onepauHR npeA~HnbTP8UHH, p8CCU8TpHB86TCR KSK 0TA6nbH~A npoUecc B 
CHCT6116, KOTOpYA HS COOTB6TCTBY~~eu STane KOHKpeTHOA T6XHOnOrHQ6CKOA 
U6DK UOK6T B~CTyD8Tb KSK B penH OAHOrO HS B38HUO~eMCTBY~X npouec
COB o6p800TKH A8HH~X, T8K H B penH ~CHOBHOro 00p808T~BS~~ero npouec
C8. 

Pecypc npoueccopa, 38Tp8QHBSeUYA HS ~HHbTpSUH~ OAHOrO COOWTHH B 
CHCT6U6 MG , B SH8QHTenbHO Oon&weA CTeneHH 38BHCHT OT 00~6118 ~ORO

BOA HH~OpM8UHH BO BXOAHWX A8HH~X, qeu STO HlleeT ueCTO B CHCTeue R6 • 
ilpH ~n&Tp8UHH C00WTHH B CHCTeue MG ycHneHHe ~088 38UeTHO yBeHHQB
B8eT 00~66 QHCHO DODYTOK yCT8HOBli6HHH CBHSeA uez~y SH6U6HTSUH BXO~
HYX ~BHHYX, qro HBHH6TCH tne~CTBHeU orpSHHqeHHOCTH anpHOpHYX CB6A6-
HBA 06 06p868TWB8eUOII COOWTHH. qey BWW6 ceneKTHBHOCT~ H a~eKTKB-
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HOCTb npe~~HnbTpS H qeu CH»bHee B~p8&8H8 S8!HCHUOCTb Bp8U6HH WHHbTpa
UHH OT 06~6118 ~HOBOA HH~OPIISUHH, Tell B 00nDUiei4·CT6D8HH npeJtB8pHT6Hb
H8H ~Hllb!P8UHH ASHHWX DOHOKHT6HbHO BnBH6T HS SW~6KTHBHOCTb CHCT8MW B 
UeliOII (B KOHT8KCTe A8HHOrO C00011(eHHH DO.zt a!iXJ}eKTHBHOCTDIO n<iAp83yUeB8-
6TCH npOHSBOAMT8HbHOCTb, HnH nponyCKH8H CDOC06HOCTb). 

llpeA~n~TP c ceneKTHBBOCT&~, onpa~wBa~ll(eA ero npuueHeaae B yc
noBHHX USCCOBOI o6pa00TKB WOTOCHHMKOB, U0&6T CiWTb liHWb npo6neuHO
opH8HTHpOB8HHWU, yqH~BS~II(HM H6KOTOpwe OO~e X8p8KTepHCTMKH; npHcy
~Ke BCeuy K»SCCy COO~THA, AHH KOTOpWX npoeKTHpyeTCH M HSCTp8HB86TCH 
npe.zt~HHbTPo PnSBHSH OC008HHOCTb npe.zt~Hn&TpS COCTOHT B TOM, QTO B 
npouecce 00pa00TKH BXO~HOrO ll0TOK8 ASHH~X OH He BWp808TbiB88T HH~O~
IISUKM, A0ll011Hft~~eit anpHOpH~e CB6.zt6HHH 06 8HSHH8HpyeiiWX COO~THHX. 
AnpHOpH8H MH~pU8UHH no~rOT8B»H~86TCH H8 CTSAHH npOCIIOTp8 ~O!OnneHOK 
H DOCTyn86T B CHCTeuy B UM~POBOA qopye, oOpaayR UH~poBy~ U8CKY, MHH' 
npoCTO U8CKY C06WTHHo 1 0Tpe~8KTHPOB8HHSH COBO~ynH'OCTD )taHHbix, COCTSB
HHIOUUIX UH~POBYIO MSCKY C00WTHH, B TOM BHAe, B KBKOM OH8 no·crynaeT H8 
BXO~ aTan8 re xuonoruqecKoR uena,· BK»IlQSIOUiero B ce6ft npe~rpunup, npe~
~TaBnHeT C06nl COrliSCHO npHHHTOI HSMH TepUHHOnorHH U8CKy BO BHem
Hel ~opue np6ACT8Bll8HHR, H»H BHeWH~ U8CKy. ~ 06~611 Cnyqae .ztO HHMUHH
pOB8HMH npo~ecca npe~~HHbTpSUHH 118CK8 AO»XHS CtiTb npeo0p8SOBSH8 K . 
BHYTP6HH6A ~opue npeACT8BJ18HHH B COOTB6TCTBHH C BH6WHIIUH cneu~HKSUH
HUH npe~~Hn&Tpa. 'JTy ~YHKUHIO conpazeHHH ~yx !lJOpU llp6i!,CTSBneiiHH BW
ll011Hft6T MHT6p4JeACHYH npol'pSMMH~A IIOAYnb. 0Tn8~8 npe~~HnDTpa H SKcne
pHM8HT811~H8H pa00T8 C nporp8UUH~U KOUnD6KCOU, BKHIOQS~II(HU B ceOR npe~
liJHnDTp, npOBOAHHSCb C HCDOHbSOB8HH611 rOTOBWX ·IISCOK CHCT611~· RG • 
~OpuHpOBSHHe BHyTpeHHeA U8CKH MG HS OCHOBSHHH BHe WHeA U8CKH RG· 

BYnOliHHeT no~roroBneaHwit AnR aTol uena nporpauuH~A UO.llJ'H& MSI<F UN. 
BaliHeAwel qacn~ BHytpeaael Y8CKH MG , c Kotopol onepupyer 

npe.zt~M»&Tp, HBnH6TCH COBOKYDHOCTb ~6CKpHDTOPOB BepWHH BSSHMO~eACTBHA. 
AecKpr.tnrop BepWHH~ Dv COA8PliHT c1l6AYIIU(He '8TpH0yT~: 

h Koop~KHSTW BepWIIH~ Yvtxy,Yv) • 
2. ilpiiSHBK, YKB3~BSIOUUIH Ha BX~eHHe nyqKOBOro TP8K8 B BepWHHy. 
3. ilpHSHBK, YK83WBSIO~HA HS npHCYTCTBHe BTOplrtQHOrO TpeKa, .zt»H OUM

WPOBKK KOTOpOrO B 0Kp8CTHOCTK B9pWHHH TpeOyeTCH T8K H83~B88118H 86Hop
U8llbH8H 110~8 CKSHHPOB8HHH HSHPD. 

~· ilpHSHSK, YK8S~BSIO~Hi4 HS OTCYTCTBH8 BTOpHQHWX TpeKOB B SS~HeA 
nonyc~epe. 

5. CeKTOp 2.¥~, CO~epKSUUII BHYTPH ceOa yrnw BWX0~8 BC6X BTO
PHII,HYX TpeKOB, CBHSSHHWX C ~SHHOA B6PWHHOI. 

ATpHOyT~ 2-5 ~8KYHbT8THBH~ H npeAH83HSQeH~ ~HH HCDOHbSOBSHHH B 
rei cnyQ8HX, ·Kor.zta HeOOXO~HUO rlOB~CHTL ceneKTHBHOCTb npe~~anupa. B 
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C03JI,8HHOII :B8pJ18HTe npeAt1JH.JI:bTp8 BHyTpeHHflfl 118CK8 MG MOlleT COAep
&81'~ AO IO AecxpanropoB Bepmxa. 

C K8&AOB Bep~HOI MO&eT 6WT& CBfl38H8 npsuoyron&HSfl 30H8, BHyT
pK KOTOpOM UP8AWH.Jl&Tp COXP8Hfl8T Bee rpeK-aneueHTY {T3), npHHfl1'Y8 01' 
cneunpoueccopa SHP. 

llpH pe8.JIH88UHB 8~8KTHBHOrO anropKTU8 ~.Jl&Tp8UHH MY BB8nB npa
BBXO orp8HKII8HBfl rpeK8, KOTOpoe He npoTHBOP8QHT HHCTPYKUBHU, A8lCT
Bym.-u H8 npOTfl&8HHI BC8X neT M8CCOBOK 06p860TKK WCTOCHHUKOB C &HA
KOBOJI.OPOAHYX nyawp&KOBYX K8118p B OMHM. BB8A8HH08 npaBH.JIO AOUYCK881' 
o0pe38HH8 !peKe B HeKOTOpOB TO~e, rAe 83BilyT8.Jl&HYB yron npa ABH&e-

0 0 BHB 01' ll8p111HHH .KSU8Bfln'CH H8 90 -180 no Cp8liH8HHJ> C H8118.Jl&Hhlll 3H8-
'18HK8U. !;aropnu npe.zl!PWU.T~ HCXOAHT 113 KpyrO.BOB UOAe.JIK TP8KOB. 
B08MO&HW8 OTK.JIOHeHBH OT ~~HOA MO.l(e.JIB YIIHTYB80TCH nyTeM 3~ 
noporOBHX ROHCT8HT. 

llpe&Ae 11811 nepell1'14 K Kp8TKOUY OUHC8HI41> 8JlrOpBTM8 np8Afl/.K.JIUp8UHH, 
HIUOIIHJUI, liTO BWXOAHYe A&HHHe cneunpoueccopa SHP ecn peaynuar 
npeo0p880B8HHH OTCII81'0B HPD B nxaeBHW8 cerueHTY, KOTOphle MY HUeayeu 
rpeK-eJleMeHT&m H oOoaHa'IIB.eM ItaK T3. ~ TpeK-9JleMeHT T3 nOJIHOCTl>D 

onpe)t8118H KOOPA14H8T81l14 UeHrpa THX8CTH ;:;:;. ( Xn • Y Tt) nopO.zt.KB WHX 
8I'Q O'l'C'IeTOll, II.KCJ.IOM WTJ 8THX OTCIIeTOB, H8KJIOHOM Un (ll HHCTpy-
118H'1'8.Jl&HhiX 8AHHHUBX HaMepeHHR) H HAeHTH~Karopou I, npacBoeHHhlll aro
•Y rpex-aneueHTY npa ero WOPMHPDli&HBH B SHP. 

B p81l18X 8TOrO p83A8118 MY OCTSHOBHIICfl H8 reoueTpBIIeCKOU CMYC.J18 
ycnoBHM, npoBepaeuwx H8 OTAS.JI&HYX warax BhlnonHeHHH enropHTII8 npeA
wax.rps~a. Hcno.JI&ByH BX, IIHT8T8.Jl& npB He00XOAHUOCTH Cll0&8T C8UOCTO
ft'1'8~HO BOCC'1'8HOBHT& no.JIHym cxeuy anropKTM8. 

Ilapa ( Dv, T3) OAHOBH&IIHo a&Aaer OKpyaaoqn (xpyroBol Tpex), 
fipOXOAH~J) qepea B8pWHHY H Tp8K-S.JieM8HT H corn8COB8HHYI> B TOIIKe 
T, c tTn (cu. cxeuy HS pac. I). ,llxs OUIIWPOBKH xpyroBoro Tpexa Ha 

.HPD TpeOyeTCH AB8 IIOAhl CK8HBpOB8HHfl: HOPM8.JlbH8ft (MOA8 0°) B 80Hop
M8.Jl&H8H {MOAB 90°), npB STOM KpyrOBOI rpeK CSUHUH yC.JIOBBHUH CK8HHpO
B8HBK ecTeCTBeHHo paa6BB88TCH aa 4 cerueaTa. CerueHT, xoropouy npH
HIA18&K'l' B8pmHH8, 6y.l(ell CqHT8T& nepliYU. 0CT8ll&Hhl8 08rM6HTH Oy~eu Hy
M8POB8'1'& B H8Up8B.JieHHH Ali11&8HHfl 01' B8plllHHhl K T3 no Kp8TII8lmeB AYre 
(STY AYry Oy.l(eM .l{8.Jl&W8 HUeHOB8T» CBfl8HB81llJleit). flyer& Ns,n - HOUep 
oerii&HTB, KOTopouy npHH&A.Jie••r Teorxpyellhll Tp&K-sneueaT. ilepBoe ycxo
Jae, npa BhlfiO.JIHeHHH KOTOporo T3 OIIBT88TCfl WOHOBYM H OT0p8Chlll8eTCfl, 
ueer BHA 

Ns,T3 ) 2. (I a) 

18 (la) Bhi'1'8K&8T ynOMHHJT08 BYWe np8BHIO orp8HHIIeHHH Tp8K8. ilpHMeHe-
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HB8 np8BH.Jl8 (18) OSH81188T 1 liTO UOCI8 UO.JIHO~ o6p800TKH ~cero 40TO
CHHMK8 (li03MO&HO, C BCfiO.Jlb30B8HieU oOeHX IIO.l{ CK8HHpOB8HHH) 88 ~WX0-
,1(8 np8AWH1l&Tp8 Tpea MO~eT 6WTb np~CT8BJ18H He 00188 qey ABYIIfl cer
M8HT8MB1 OUI~pOB8HHhlllH npll p83HhiX MDA8X CK8HHpOB8HIIft. 

CWo~~BM yc.JIOBHe (Is) Ha sawxe HCXOAHYX A&HHhiX. ,llns aroro 
p8CCMOTp101 IIH0&8CTBO B8J.IH'IBH l r,} , onp8A8 Jlft811YX Bhlp8:18HH8M 

rAe 

f't• 2f/- F.Un +2,.-n.;, 

"'• ~((Yn -YV')/ {XT,- Xv)), 
F- ueHa IIHCTpyueBTBllbHOI'O orcqera yrxa T3, 

"i- npoHSBo.n&aue ue.Jlhle uc.na. 

Onpe.z~uaM ro , BY6paB flo TSK, IIT00hl YADli.JleT~Opfl.JIOCb H8p8B8BCT-
BO 

O(f'o<.2~. 

TorAa (Ia) uo~eT OhiTb aaMeHeHb paBHOCB.JI&Hhlll ycxo••e• 

1f < r. < ¥. (IO) 

Tpex-aneueHT, ycnemHO npome,l(WH~ HCUYT8HII8 H8 npiH8.l{.Jie&HOCT& K 
nepBhlll ~YM cerM8HT8U CBfl3YB8ml!lel AYrH, fiOAB8praeTCH cepHB T8CTOB 1 

KOTOp8H 38BHCBT OT 3H8118HHW 8TpH0YTOB, BXOAHllliiX B AeCKpllnTop Bepma
HY. ~llH T8CTHpOB8HHfl HeOOXO.l(IIMO llP8AB8pB1'8.Jl&HO BYIIHC.JIIT& yron K808-
Ten&BOI K OBH8hiB8mllleA ,l(yre B TOIIK8 BepllliiHhl, KOTOphll 0003H81{HII X8K lo • 
Cxeua llhiiiiiCneHHH lo aaaxorH11aa. PaccuarpHB&eTCfl MHO:~ecTBO llena-
IIHH t J'j) , onpe~e.JIH81lh1X BYp8:18HH811 

rAe · IIIJ 
BwGpaB rfto 

lj = 2f/- F.li'T ... jf.IIIJ ' 

- npOH3BOHLHH6 U8.Jlhl8 IIIIC.JIS. 
T8K 1 IITOOH YAOB.JieTBOpHnOC& ycnOBHe 

'· t (-f .f], 
fiO.JIYIIIIII HCKOMOe 3H8118HHe yr.Jia K808Te.JI&HOB K CBH3hiB81llJleB .l(yre B 'l'OIIK8 
BepmHHH. 

,ll8CKpHUTOp BepWHHY onpeAe.Jlfl8T 1 K8KB8 H3 C.Jle.l(yll~X AOCTSTOIIHO 
npocrux TeCTOB 0YAYT npoHaBeAeHY HBA T3. Tax, ecx11 ASCKpKnTOP yxaaw
B&eT H8 OTCYTCTBH8 BTOpBIIHhiX Tp8KOB, Tpe6ylllllBX 86HOpU8.JlbHOrO CK8HK
pOB8HBH B OKpeCTHOCTII BepmHHhl, ~OBH8M 0!6p8CYB8HHfl T3 0y.l(8T BYfiO.Jl-
H8HB8 H8p8B8HCTB8 

~. > ¥'510, (2) 
9 

rAe lto - npeAen&aoe aaaqeHae yrxa saxxoHa nKBeMHoro o~eKtl, xor~ 
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~8 8~6 AOilYC~HMO HCllOJI&30B8HH8 HOpMSJI&HOH MOA~ CX8HH~OB8HHM AXH ero 
ouaw~oBKH. EcnH .zt»H paccuaTpH~aeuoro cnyqag T3 ae OTlieprayT Tecrou 
(2) 1 . TO npOBeplleT'CH cnp8B8,l.\liHBOCT& Hep8B8HCTB8 . • 

!) l 

Jo) lmca.K, (3) 

npH B~onaeHHH xoroporo TE 6y,l.\eT 'orBeprHyT. 
HsnouaHM, qro 6on&wHHCTBO aTpH6yroB ~ecxpHnTopa ~~&TaTKBHO. 

ll03TO»y, B QSCTHOCTH, uoeyn& iflO.PMHpOBSHHll BHYTP8HH8~ MBCKH nonarau 
lf1'1141X'" J'Jo 1 8C11H BH8WHllll M8CK8 He CO,ll8 pm!T HHtlJO pM8UHH 0 flflliUC 

ECJIH ,l.\8CKpHnTOp BepWHHN YK83~88T H8 OTCYTCTBHe BTOpHQHUX Tpe
KOB, BbiXO,l.\Hll!IIX B 38,liHIOIO nonyc{pepy, yCJIOBH8M OT6p8CbiB8HHH T3 0yl{8T 
BblllOliH8HH8 H8p8B8HCTB8 

Xn < Xv. (4) 

llpH TeCTHPOBSHHH Tpex-aneueHTB T3 ycnoBHe (4) npoBepHeTCH HeHB
ao, ilOCKOli&Ky ilO,llMH0~8CTBO 8KTHBHbiX B8pWHH, AliH KOTOpbiX npOBO,llHTCH 
3TH T8CThl H8 T6KY:J18M Cll8liC8 K8,llpa, T.e. B 0Kp8CTHOCTH Xn , 38,1{8-
STCH ,liHH8MHQ8CKH ~OPMHpyeMOM CTpyKTypoU, ynp8BJIHIDll!6~ npOU8CCOM npe,ll
~H~&Tp8UHH. TeCTbl npOBO,llHTCll C yqeTOM TOQHOCTH H3Y8p6HHH MSCKH C00bi
THH,H8 DpOCMOTpOBO-R3M8pHTaxLHHX CTGnBX. 

Tpex-aneueHThl T3, npHHB.ztneaall!He npHuoyron&aoU aoae c ueaTpou B 
TOQK8 B6PWHHb1 1 He no~epratoTCH T8CT8M (l)-(4) H nepe,lt810TCll H8 BbiXOA 
np8,l.\WHli&Tp8 H638l!HCH»O OT OPH6H!8UHH Tp8K-8JI61&6HT8. 

ECJUI C B8p1UHHO.it V CB!i38H nyqKOBhlli TpeK, TO npe.zt~Hn&Tp nep8.1{8-
8T H8 BbiXO.l{ T6 TpeK-8Jl8M6HTbl 1 KOTOpble YAOBJI8TBOpHIOT O,liHOBpeueHHO 
c :ne,JtylllllHM rpeu ycJJOBHHM: 

r,Jte 

IYn - YnT (X-ra) I ( dy l Xv -Xn), 

I Un- UnT (Xnll ( du ( Xv - Xn), 

Xn < d" (Xv) , 

(58) 

(56) 

(5B) 

YnT ( Xn) - BbiQHCJieHHSH .l{llll X • XTa KOOPAHHBTB Y aTanoH
aoro nyqxoBoro Tpexa, npoxOARll!ero qepea Bepwauy 

. lfv O<v, Yv) ; 
UIIT (Xya) - yron ·xacaTen&ao« K arenoHHOMY nyqKQBouy Tpexy 

npH X =XT» 

c:I,.:(Xv-Xn) H du(Xv- Xn) - AonycKH 1 HB»HJOI!lH6CH ~YHKUHHMH 
paCCTOHHHH M~ B8pWHHoa H TpeK-an8M8HTOM; 

• 8 
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PHc. I. v- BepmHaa co6HTH.A; A - soaa BeptuHRbl; B- aoaa ny't!RO-
Boro Tp6R8; Ns,Tt - ll0p$!~0Bll8 HOMepa 06I'M6HTOB RpyrOBDrO 
TpeRa, nopollt,I(eaaoro TpeR-:;)JI6M6RTOM TY H BeptiiHROtl Y ; l 90 • - npe,~6J11>HllR yroJI Tp6R8, ,nonyCR8JOOUit\ HCllOJ11>30B8H.I!6 MO,ll;ll CR8-
HHpOB8RHJl 0°; "'f 1110.11 - n~,ll6Jl&Hllft yroJI BWCO.n,a BTOpR't!RHX 
TpeROB .1!3 B6ptiiHRll; 1fo - yroJI R808T6Jli>HO!t R RpyrOBOMy Tpe-
BY B TO't!R8 B6PWHRH. 

dx ( Xv) - KoHequaa KOOPAHHBTS npocne:~~HBSHHH nyllKOBOro Tpexs 
.ztSHHO~ B8pWHHbl. 

0T,ll6JI&H8ll B8TB& 8JlrOpHTU8 npe.ztWWJl&Tp8UHH, peanwayto~BR T6CTbl (5a)
-(5B), BB8,ll8H8 C ~6JI&Il cy~eCTB8HHOrO llOBHW6HHR C6JI6KTHBHOCTH B 8W
W6KTHBHOC'l'H npe.l{~Hlii>Tpa npH pa6oTe c BepwHHBMH, He Hue~~MB BTOpHq
HbiX Tp6KOB B 38,ltH61 nonycwepe (T8KH6 B8pWHHH COCTSBJillm'l' 06biQHO llBH06 
60JII>IIIHHCTBO). 

~ Kpoue ceneKTHpoBaHHR TpexoBol HH~opua~HH npe.l{WHli~>TP o6ecneqx
B88T OUOSH8B8HH6 penepHI:iX Kp6CTOB. BH,Jt8JI6HH6 COC'l'8BllJIIlfi!JlX penepBOxtO 
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T8t5mu.\8 

K8.ztp 142 K8.ztp 182 
llpoexuaa I llpoeKUM I 
PynoH 76 PyJIOH 76 

qHCJIO TpeKOB B C06WTHH 4 4 

hl8KCHV8JlbH~I yron l111aJC 
BWXO.ll8 BTOpHqHWX TpeKOll 28° 4?0 

OO~e• .ztBHHWX aa BHXO.zte HPD 38?0! KOOp.zt. 65539 KOOp.zt. 
HJlll HliH 
I935I CliOB 32920 CJIOB 
CDC-1604A CDC-1604A 

OO~eu .zt8RHWX H8 Bwxo.zte SHP 1069 TE 3098 TE 
HJIH HliH 
1604 CJIOBB 4647 CJIOll 
CDC-1604A CDC-1604A 

oo~eu .I.\8.HHbiX H8 BWXO;zte 278 TE 1400 TE 
npe.zt~PlfJII>Tp8 HJIH :wm 

417 CliOB 2IU0 CJIOB 
CDC-1604A CDC-1604A 

Bpeua Ufi CDC-65001 38Tp8qeH-
H06 H8 ~HJII>Tp8l.\H~ BC8X Tpe-
KOB K8.ztp8: 

A. Eea npe.ztWHJII>Tp8 5,3 c 30,5 c 
E. C npe.zt~HJII>Tpou 0,6 c 8,6 c 

Kp8CT8 .(nneq penep8) D~OH3BO.I.\HTCH M6TO.ztOM npOCJie•KDBHHH, KOTOpbiA HB
JIH6TCH qaCTHWM CJiyq8eM oOwqao npHM6Hft6MOrO M6TO.zt8 ~HJll>TP8UMH Tp6KOB. 
AnropHTM OD03H8B8HHH p8CCqHT8H H8 OOJll>WY~ ~OHOBy~ 38rpyaKy B 0Kp6CT
HOCTH penepHOrO KP6CT8. ~BHHYR B8pH8BT npe.zt~HJII>Tp8 o6ecneqHB86T OD0-
3B8B8HHe ){0 52 penepawx KpeCTOB 38 O.llHO CK8HHpOll8HHe ~OTOCHHMK8 H8 
HPD, qTQ D03BOJIHT ll .zt8JII>Helweu:a) .llOCT8TOQHO npOCTO HCD0Jll>30B8Tl> ero 
npH DOCTpOeHHH nporp8KMHOrO KOMDJI6KC8 K8JIH0pOllKH OTCqeTHOI CHCT6MY 
HPD H 0) DpB ps6oqax H3M6p8HHHX ~TOCHHMKOB WH3H'q6CKOro 3KCD6pHM6HT8 
BBO.ztKTI> KOppeKUH~ HeJIHHeAawx HCK8~6HHA peayni>TBTOB o0p800TKH, KOTO
pble MOryT 0YU K8K CJie.ztCTBH6M .zte~pMBl.\HH ~TOnJI6HKII B <J)HJII>MOBWX K8H8-
JI8X HPD II T~6KOBOrO .ll6T6KTOpa, T8K H CJ16.llCTBH6M H6B.zt68JII>HOCTH ODTHKH 
8JIII8paTypH HJIH M8JC8HH118CROI 'IB.CTil CKaHQTOpa. 
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~JIH OTJIS.llKH npe.zt<J)HJII>Tpa H npOB6.ll6HHH U6TO.ztBq6CKHX HCCJl6.ztOB8HKR 
Own DO.llrOTOBJI6H .l!Jlft 9BM CDC-1604A nporp&UUHY~ KOMDJ16KC, COCTOH~A H8 
84 DO.ztnporpaMM H8 ~opTPaHS, H3 KOTOpliX 46 npKX~TCH HS C06CTBeHHO 
DP6.llWHJII>Tp. B OCHOBY 3TOrO KOMDJI6KC8 DOJIOZ6H8 CX6M8 opr8HH38UHH yn
p8BJIH~~HX nporp8MM 1 ODHC8HH8ft B paOOTe/4/. llpOB6pK8 KOppeKTHOCTH 
nporp8MMHOI pe8JIH38l.\HH DP6.llWHJII>Tp8 npOBO.ztHliSCI> B 2 3T8D8. 

Pac. 2a. 

PHc. 26. 

... ... .. . .. . . 
-· 

··-·--... 
·. 

·. ·. 
.... .......... , ................. ~. :;., "" 

. 
·. 

. . 

.., ........ a••••••••• .............. 

. 

I'pa¢H'I8CR8.R p8CD6'18TR8 peayJll>T8'l'Oll M8'1'6M8T.I1'116CROrO MO;IJ;6Jll!
pOB8HJJ.R nponecca cRaHHpOEa!OO! (Mo;na 0°) .11 nocne;eynnero npe
o6paaoEaHH.R HX B Tp8R-3~8M6HT6. IT~e~z penepHHX Rp8CTOB DO~ 
yrJIOM 45°, yro~ BHXO;na DPfiMOro 'l'p8118 35°, yro~ BHXO,Ita Rpy
roBOro Tpe:Ka 30°. 

.· 
.. 

-· ......... .· 
, . . 

·. ::·~==~~~.~~···········--~~~~ ........... . 
........... , ..... .· 

·. 
JtaHRY8 pHCYHR8 2a DOCJJ.8 npe,I¢.1!Jll>Tpa. YCJIOBH.R npe,ItBapH'l'8Jll>
ROI ¢wu.Tpai;ui.a: I) l'"'al< = 45°, 2) ,necRpHnTop B6PfDHHY co
.l!.6PJUT: 8) DJlH8R8R IIHXO,Ita IITOJlH'IIHWC Tp8HOB UO~ 60~l>lliHM yrJIOM 
(60J1l>me l 90) H 6) UJlH3R8R H8JIH'qH.R B'l'Op!f'JHHX Tp8ROB B 38~
HIII uo~yo¢epe. 
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PRe. 2s. .ll'.aHHble PHCYHI<a 2a nocne npe.!Ul'IJIM'paiUJ:H. YcJIOBH.R npe,D;BapHTeJU.-
.Hoft ¢aJU.Tpanr.ur: I) ~ ...... = 32°, 2) .Iteci<pHnTop sepm.H.Hil yRa-
SHsaeT .118 a) OTCYTCTBH6 BHXO~ BTOp~HBX TpeROB DO,ll yrJIBMH 
60JI66 '( 90 1'1 6) H8JIH'!H6 BTOpH'tJHBX TpeROB B 38,I(fl6:A nonyc\f.e
pe. 

Ha nepsou aTane ~nH CTporo~ npo:eepKH KoppeKTHOCTH norHKH npo
rpauuaux uo~yneM, a aaTeu H :ecero npe~~HJI&Tpa, 6Nn no~roTo:eneH npo
rpauuaNA T6H6p8TOp ASHHNX B HPD-~pUSTe, BNTIOJIHH»~HH M8T8M8TH'tJ8CK08 
MO,lt8JIHpO:BSHH8 npouecca CKSHHPOBSHHH ~TOCHHMK8 1 'I{TO fi08BOJIHJIO ,ltOCTS
!O'I{HO ONCTpO npOT8CTHp0~8Tc MHOTO'I{HCJ18HHN8 B8TBH SJirOpHTUS npe~B8pH
T8JILHOA WHIDTPBUAH ASHHNX SHP • 3aueTHM, qro as aTou aTane crpora.H 
npOB8PK8 H8 peam>HhiX C06hiTHHX 6bi.J18 ON 'l{,tJ88:Bb1'1{8HHO 38Tpy~HHT6JILH8 
(8CIX B006~e :B08MOXH8) 1 T8K KSK MSCK8 OT06p8~86T C00hiTH6 H6TO'tJHO H 
H6UOJIHO, 8 H8 peayn&TSTN OI.{HWPOBKH C06hiTHH HS HPD Henocpe,ItCT:B6HHO 
:BJIHH6! K8'tJ6CTBO ~OTOCHHMK8 H H8CTpOAK8 CBMOrO CKBHKpym~ero 8:BTOM8T8. 
Ha pxc. 2a,O,:a npx:ae,IteH npxMep, HnnmcrpHpym~A paoory anropHTMa 
npe~SpKT6JIDHOI ~HJILTpSI.{HH. 

BTopoA STan npo:aepKH KoppeKTHOCTH npe.ItwKn&Tpa noa:eon.11n nonyqaTL 
HBrn~HOe fiO,llT:B8pX,It6HH8 npH pa60T8 C peBJILHhiMH C00b1THRMH HB ~OTOCHHU

KBX C O,llHOU6TpOBOI ~H,llKOBO,ItOpOJtHOA nySNpLKOBOH K8M8pW O~HH. ~Jift 8Toro 

nporpaMMa OH-v:tailH . CHCT6MW ll& ( HAZii i / 5/) 0hiJI8 UOJtHil>HUHPOBSHS 
T8K 1 'tJTOOW npH CK8HKPOBSHHH WOTOCHHMKOB BCe Jt8HHN8 1 TIOCTYDH:BWH8 OT 
HPD, KOllHPOBSJIHCL HS BNXOAHY» MBrHHTHym JISHTy, B AOTIOJIH8HH8 K CT8H
lBPTHWU BWXO,llHhiU ~SHHhiM HAZE~ • JleH TB, CqJo puHpOBSHIISH npK CKSHH
POBBHHH 50 CT8p60K8,llpO:B 45-1 38JIHBKH O,llHOMeTpo:eoA KSU8phl, cnyXHJIB 
HCTO'tJHHKOM HCXO,llHNX ,llSHHNX npH npOB6,ll8HHH HCCJ16,ll0~8HKI. qTOON OOecne
'tJK!L C!80HJILHOCTL npe00p880~8HHH ~8HHWX H8 HPD-npe,llCT8BJ18HHH B npa,It
CT8B11~HH6 SHP , HCnOJIL80B8JICH 3YY11HT0p SHP • PHc. 3a,6 H 
4a,o, aarDHAHO xnn~cTpHpymT a~eKr npe,IlBapxTenLHoA WHJILTPBUHH AJIH 
ABYX KS.IlpOB, 8 PHC. 58,6 - ~11ft 0Kp6CTHOCTH O,llHOrO H8 TpeKOB COOWTHH 
(KPHBH8H8 ~P8K8 yOpaaa). 
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PRe. 3a. I'pa(fHll&cRa.R pacnel!aTJ<a BHXO,I(flb!X ,n;aH.HHX cnennponeceopa SHP • 
llpoeRUR.R I, Ra~. I82, PYBOH 76. 
------ .... . .. ····--·-············-··························--····················· ·-····························· ............ . 
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PRe. 36 • .ll'.aHHhle PHCYHI<a 3a nocne npe,lllfHJILTpa. 

~:!f~II~JD:tlf'Ui:UI'U'"~l'j"'"U .. ''"H''P'''i'ii••m·wul~j•U .. .,t~i\''f 1 "'m'u;"i 1J'"!~U''iU'U"••!•t~'"m"l'iWii1' 1!'1 11'ltl-~if •..• !: ••.. :! ..... : ........ :.:~~:.:.::: .. :::: ... !:.:!!~:!.::: ... ! .. :.: ........ :::.; .. ~!-~!i···! .. ::.:.!!.: .. :!: .. ! .. !.~!!:.~: ... ::.! ... : ... ::.::.:.! .•• : ••••. _ •••. 
-................................................................................................... , ... . 

··.;· "·. 
·- ... __ 

....... , .... _. 

··: · ... 
. · .•.. .............. _ .. , ... 

PHe. 4a. I'paifr1li8CRa.R pacnel!aTRa BHXO,I(flwt ~HHHX enennponeccopa 511P. 
llpoai<UH.R I, Ra~ I42, pynoa 76. 

---····----···· .. ·----... -............................................... ·-··-.. , 
~ i 

•·. :::·· ... ·•· ... ··· ..... '. 
... ·=·····~·:: -··· -=-=---:- :- ........ ~:~:-: ..................... . 

----::-------.............................. . 

··· I I • 
------·-----·--············------·······--········--····--········----·-···----··············--··-----4·-·-·····-----

PRe. 46 • .ll'.aHHHe PIIICy.IU(a 4a noons nps,I¢HJU.rpa. 
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"-OTDF.rOIIIIA" 

••kOLL• '"'Ra'ff• tafviFio•; 

T~ II&Lr II llf I<> ••• ~~::~~;~r.~r:~:~l~~c;tiiiU:tl.tF• 1.J 
IJ i ........................................................................................... -·-····•·····-···-··•••·-·j 
I~ I • • • • I 
J"i I • • • • I 
'" I • • I t'l' I • • • •• I 
t• I • • • • I 
19 I • • • •• J II I 
1- I • •• • • I . 
t: I • • • • I 

"li! I • • • I 
IJ I • • • • I 
14 I • • • x • I 
t• I • • • • • I 
16 I • • 1 
I~ I • I 
., I •I 

·~ :· . .. : . : 
1~ I • I 
1 ~ I • • •• I 
73 I • • I 
71 I • • I 
1'i I • • I 
h I • • I 
1' I • I 
U I • • I 
11 I • • I 
I I • • I 
I. I • • I 
I:! I • • I 
ll I•• • I 
14 I • • • I 
I'S I • • • I 
I'\ I • • I 
17 I • • • I 
It I • • • I 
1'1 I • • • • • I 
t. I • • I 
t:. I • II • I 
12 I • • • • I ...................................................................................................... 

'PHC • 5a • I'pe¢>f'CitiC1<8.R p8CDS'IJ8'1.'1<8 OI<p8C TROCTH ±1, 5 MM O,nROrO HS 'l'pe
I<OB co6H'l'H.R aa npoeRuaH I (I<a~ 182, pyROH ?6). DTaomeaHe 
Macmora6os ocd Mx' My = I: 12. KpRB~saa TpeRa y6paaa. 

PUT ar'p GaTE 

••I<Qi.L• J,.fll,t,'tll ltlUFIII•; 

COIIIIIDflll&ll'.lfltDJht:• t 
T~<f llalf II' 1E I~ tt1 . 1111 Sflf',St.ft'tL- I'UIH',t,fUIIIFI 1, ~ 

•• j""""•"·•······-------- ---------- ···-··:··:··;···-····----------------- --------------····-········· 
It I 
.. I 
171 
Ill 
Ill 
t: I 

·~ 1 021 
011 
tAl 
'' I 
'' I ''I ''I ''I 7 I 
1:. I 
1: I 
"I 
74 I 

"I "I 771 
"I "I 
• I 
~~ I 
121 
IJI 
.. I 
"I .. I 
I' I 
lSI 

: ' I , I 

:: I . . . . I •......•.•...•..•.....................................•............................................... 
PHc. 56. ,ll,aaaue pHcyaRa 5a nocJie npe,I¢Hm.'l'pa. 
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~ti'T Wfif"Ofll tAU 

••MOLL• J1 fila 'If' 141 lj'Jftll -i 

TMf llal.f M' ;tl U ~~~==~D:;.:~flr.~GU•C:;UII'IA:UIU;e 1.~ ._,. ;··-··········--------·- -------·-- ---- ------······--······--····-------- ... ----·-·········---------~ 
:.1 I • I 
~1::. I • I 
'.IZ I • I 
~.11 I , I 
::.14 I • I 
'I!S I • I· 
~a. 1 • ' 
~~;o I I 
:1• I • I 
:11 I I 
:1 I •• I 
:.a·. J 1 
:U I • I 
·.Jt .I • I 
:.a• 1 • 1 
:n I • I 
·.1• I • I 
•.J:O I • I 
•Ill I • I 
:1" I I 
~. 4 I • I 
14: I • I 
~42 I • I 
:U I • I 
·.44 I • I 
:.4'! I • I 
:.411 I • I 
·.41 I • t 
~.- I • I 
·.41 I • I 
:.1 I • I 
:.1~ I • I 
:.11 I • I 
".11 I • I 

~~: 1 • • I 
·.t• I • I 
~.11 I I ············································································-························· 

PHC. 6a. fPa¢H'IJ8C~8.R paCD6'1J8TI<8 O~OrO HS Tptii<OB C06HTKR HS npoe~
QI'tH I (I< a~ !42, py JIOH ?6) nocJie no11ROA ¢HJl:&'fpaW'!H 6es Hc
noJI:&sosaRH.R npe~HJI:&Tpa. OTaomeaHe MacmTa6os oce~ 

~X' My = I:250. 

1''-QT "''1'1 GJoTI 

••lltn.L• 7t. r•1o~11 141 'IIIWI ; 

f~& IIALr 111QI I~ !Si:~:=~~;~~~l·i;~ttU~C~lllUio:UitJ• 1,J ------·-·-----·······-- ------···· -------------···········-----···-··-· ~~~ : . . ................................ : 
111 I • I 
:.Jil I • I 
:as 1 • 1 
:24 I • I 
~" I I :.16 I • I 

~=: ~ • : 
:1• I • I ·.a I • • I 
:.J:. I I 
:.az 1 , 1 
~U I I 
·.J4 I I 
".15 1 • I 
·.J~ I • I 
:J:O I • I 
:J.s I I 
·u I • I 
!.4 I • I 
~4. I I 
:.4:! I • I 
·.u I • I 
'44 I I 
·.45 t • I 
! .. I • I 
:.4'" I • I 
".41 I • I 
!.41 I • I 
:t I I 
U~ I • I 
::.tz I • I 
:.ts I • I 
:.14 I • I 
:.t~ I • I 
:.t• I • l 

·····~·················~··············································~······-························· 

PHC. 66. TO'I.' ze Tpe~, ~TO H RS pHC. 6a, OT¢HJI:&'fp0B8HHHI C HCDOJl:&SO
BSIU!tiM Dptl~ilJU.Tpa • flo OCH )( 0UOZ8HH OT~RORtiRH.R TptiJI-
9Jl6MtiRTO! OT RpB.R RpyrOBOrO Tpe~a, npOBtl~tiRftOrO 'IJtlptiS 
3 'I.'O'IJRII MSC~il R6 
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DMXOAH~e ~BHH~e npe~WHH&Tp8 38llHC~B8HHC& H8 MBrHHTH~e HeHT~ 
(no o~Holi HeHTe aa K~AYID npoeKUHD WOTonneHKH). 3aTeM c nowo~&ID npo
rpaMM~ oO:&e,liHH6HH.R-pe~aKTH:PO'BBHHH WOPMHPOB&Hac& 11eHT8 AHH nporpaMM.Ii 
WHH&Tpauuu coO~THM, nocTaBneHHOM ua SBw CDC-6500. AHBHOrHQHO roTOBH
Hac& HeHTa ~HH nporpaMM~ wun&Tpauuu co6~TH~ B oOxo~ npe~WHH&Tpa. B 
T80HHUB npHBB~BH~ ABHH~e, KBC8ID~6CH BpelleHH ~HH&TpBUHH ~ByX COO!i
TMH H CT6fl6HH C~8THH ABHH~X no Mepe npo~BH~6HH.II HH~OpM8UHH OT HPD K 
nporpauue ~HH&Tp8UHH AH.II 060HX CHJQ86B. PHC. 6a,O CO~ep•HT rpa~Hqe
CKyD pacneqaTKY OTWHH&TpOBBHHoro TpeKa AHH CHYQBH c npHMBHBHHBil 
npe~WHH&Tp8 H Oea Hero. ~~6HTHQHOCT& peayn&TBTOB HHHIDCTPHPYBT TOT 
~8KT, QTO npe~~HH&Tp B npOU6CC6 CB06~ ~BOOT~ He B~p8C!iB86T ilOHeSHO~ 
HH~Opll8UHH, OTHOCH46HC.II K nepB~M ~BYM cerueHTBil Tp6KOB C06~THH. 

38M6THM, QTO PBHee COSABHH~M npeA~HH&Tp/6/ paCCQRTBH HB 06pa
CiOTKY ~OTOCHHMKOB TOH&KO B TBKHX ~H3HQ6CKHX SKCnepHY6HTBX, r~e ~ony
CTHKO *BCTKOe orpBHHQeHHB CBepxy HB KpWBHSHY BC6X TpeKOB (B ~CTHOC
TH, Tp6K He MO~eT COCTOHT& Ha ~BYX cerMeHTOB, Tpe0yiD~HX .l!BYX MO,ll 
CKBHHPOBBHHH HB HPD). 0CH86HeHH6 STOrO orpBHHQBHHfl npHBO~HT K O~CT
poM ilOTepe C6HBKTHBHOCTH.npe~WHH&Tpa HH6o K HenpeACKBSyellOW ilOTepe 
HH<!Jopwauua npu non~TKe Y46Pjj(8HHH ce neKTHBHOCTH Ha npHeuHeuoM ypoBHe. 
1. Bacilieri P., Ghiselli A., Masetti M. 

Nucl.Instr. and Meth., 1979, 160, p.J5J. 

2. EarHHHH C.A. H AP· Ov'lhvl, PIO-IU89ts, ,Uyuua, 1977; 
EBrHHHH C.A. H llP· O.WH~I, PI0-1<::327, ,ilyLiHa, 1~79. 

3. EpayH n .... aKponpou,eccop~ H !.IOCiHn&HOCT& npor fJBMMHOro oOecneqeHHH. 

"Mll:p", M., 1977. 
4. E8ABHfiH c.r. H AP· Olilrid, IU-Iu348, ,.(youa, L76. 
5. IIIHraeB B.H. m1r'TI1, I0-6799, )Jy6Ha, 1972. 
6. Venturi D. h Programma HAZE Minima Guida. 
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6arHH11H C.A. H AP· P10·82·238 

CHCTeMa MHHHMa~bHOrO ynpa&neHH11. AnropMTM H Oco6eHHOCTM peanH38~HH 
nporpaHH~ npeAaapHTenb~ ~HnbTpa~HM A8HHWX cne~npo~eccopa SHP 

PaCOM8TPMB&eTCR npodn .. 8M8 M8T.&MaT~~ectcoro o6ecne~eHH11 H3Hepto4T.AbH~~.W. ·~' 
cHCTBHW Ha tiaae ctcaHiolp~ro atTOMaTa HPD H cne~npo~eccopa SHP An" oti~ ... 
KH 410TOCHMHICOB C.IKHAKOBOAQpo.t)IHWX n)I3WpbKOBWX tcaHep C HCno.nb30B8HHeM MHHK~\ . 
H8.nbHoA anpHOPHQ!i Ht40Pfo'I8~HH Oti H8Mep.AeMWX co6WTH11X /CMCTeHa HHt;tMM8.nbHOr0 1 ,' l 
ynpat.neHHA/. Ha.naraeTCA a.nroplo!TM H oco6eHHOCTH pea.nHaa~HH nporp8MMw, awno.n• 
HIIIOQieA ~YHI<~HtO Ce.neKTMBHOrO.~MnbTpa:H CIK8TH11 pe3y~bT8TOB CK8HHpoBaHHII. nJ!IH• 
BOA11TC11 npHHepW, H.nnDCTpMpy~e p&60Ty nporpaHMW npH CK8HHpoB8HHH 410TOCHH~
KOB c OAHOHeTpoao~ IKHAKOBOAOpoAHQ~ nyawpbtcoaoll tcaHepw OHRH. 

Pa6oTa awno.nHeHa a fla6opaTOpHM·BW4HCnHTe.nbHOII TeXHHKH H aBTOHaTH3a~HH 
OHRH. 

C~eHHe 06~eAHHeHHOro HHCTHTyta AAeP~ MCCneAOB8HH~. AY6Ha 1982 

. . 
Bagl~la~ S.A. et al. P10-82-238 

Software.·Development Minimum Guldan~e ... s. }\stein. Algorithm and Specifications 
()f Realizing Special Hardware Proce.or D4tta Prefll ter Program. 

Seftware "development mini~um. guldance'system for measuring pictures of 
bubble chamber on the base of a scanner /HPD/ and special hardware proces-. 
sor /SHP/ Is described. The algorithm of selective fll ter Is proposed. The 
local software structure and functional specifications of Its major parts 
are described. Some examples of processing picture from HBC-1 /JINR/ are 
also presented. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 

.'· ~ommunleatlon of the Joint Institute for Nuclear Research. Dubna 1982 

nepeaOA O.C.BHHOrpaAoao~. 
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