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B aacToRmee epeMR TeXHHXB ¢uaH'IeC!<Oro 3xcnepHMeHTa l!OCTHrna ypoBHR , noa aonRzo­

mero nony'laTh c nyablphKDBblX KaMep a ro.u CDT'<K TbiCR'I cpoTOCHHMXDB c CDObiTIH!MH, non­

ne)!(amHNH HaMepeaHzo M M a TeMaTH'Iecxol! o6pa5oTx e . PaooqHtl o61>eM nyab!pbxoeol! x aMepbl 

<jloTorpa¢apyeTcR aecxonhKHMH cTepeo<jloToannapaTaMa, a rrpa npocMoTpe <)JoTocaHI.!KOB oT6a-

paTDTCst nnst aaMepeaast rronxonR mHe cTepeonapbl . 

O naHM Ha nyTell llBTOMaTHaauan npoueccoe H3MepeaHst K rrpocMoTpa <jloTOCHHMKOB liBR­

nocb co3naHHe cxe HHpyzomHx H3MepHTenhHhlX aBTOMaToB ( CA), aenocpencTeeaao ceH3BHHbiX 

C aneKTpOHHblMH B H '111CnHT9ill> '1bJMR M Hll!HliBMH ( 3BM). 

B Ka'ISCTOO M9M9HTB, K OTOpb!M npOR3BOl!HTCSI UpoCMOTp ( CKBHHpOB8HR9) CRHMKa, B 

aBTOMaTax THrra HPD 
1 1•21 

Bb!Opaao cBeToaoe rrstTIIO ( 'To'll<a') c nonepeqaHKOM 

10-12 Maxpoa. C~taaHpoaaaHe ocymecTanReTc!l nocTpo'IHo anom. napannenbllbiX 1111KHA, nepe­

cexazomax eec& xanp. ITpH rrepeceqegaa H3o6pa)!(eHHH rry3&Ip&lta Tpexa c aeTOBbiM rrHTIIOM 

rrpOH3BOJlHTCSI OTC'I9T KOOpJlHIIBT, COOTB9TCTBY!OWHX Cep9JlHll9 IIY3blpb!ta. 

ITo P"llY coo6p8)!(9!1Hll rrpH CKBHHpoBaliHH 3a.u a e Tc!l 6on&wa!l rrnoTFOCTb cTpox (rro­

PRilKH 2000 aa CHHMox), rrpH KOTopol! c oTC'IeTllb!X Kaaanoa CA rrocTynalOT xoopnHHaTbl 6om,­

WHIICTBa n y 3 h!pbKOB liB CIIHMK9. fT03TOMy, BOOOW9 l"OBOpR, MO)!(HO C03JlaTb rrporpaMMbl, 

ocymecTBJUI!OwHe nonHb!li aaanH3 ¢oTOCHHMKa: noHcx ayJKHoro co6b1TIIR, H3MepeaHe ero xoop-

/4-6/ 
JlHHaT R HX MaTeMaTH'19CKylO oopaOOTKy • flpH OOW9M 3H8'1HT9nhROM 001>9M9 'IHCnOBOl"O 

MaTepHana, JlOCTHraJOW9M 20-50 T biC!I'f nap KOOpJlRHBT C OJlKOl"O <jloTOCHHMKB, JlOnst rrone3-

aoli HH<jlopMaUHH aaXOJlHTCSJ aa ypoBae H9CKOnhKHX llpOU9KTOB. fT03TOMY 3a)la'la nonaol! aB­

TOMaTH3aURR o6paOOTKH <!JOTOCHHMKOB C llY3hlpbKOBbiX KBM9J? np9Jl1>SIBI1SI9T BbiCOKHG Tpe6oaa• 

HHSJ K OCHOBHb!M xapaKT9pHCTHKaM Bhi'IHCnHTenbHOll MBWRHbl. 

HaKonneaabil! onbiT/B,B/ rroKa3b!BaeT , 'ITO npn onepaTRBaoil naMstTR t.<aWRHhl a aec­

xonhKO necstTKOB TbiCSl'l enos a Ob!CTpoJlellcTBHH a aecxon&xo necRTKOB TbiCH'I orrepaual! e 

cexyHJly OllTHManhHOJI RBnSI9TCSJ 8BTOMaTH3aUH~ TOnbKO STal!OB R3M9p9HHSI B MBT9MaTB'I9C• 

Koll o6pa6oTKH co6biTBll, TaK Kalt 6e3 xaxon-na6o nononaaTenhnol! aa<)JopMauaa rrorrcx col5b!­

THSI Ha CHHMK9 TpeoyeT 3H8'1HTen&HbiX 3aTpaT MalllHHHOl"' Bp9M9BH . B 3TOM cny'l89 OTOOp 

<jloTOCBHMKOB JlnSI H3M9p9JiJHSI OCYW9CTBnli9TCll <jJH3HK8MH II npoCMOTplliHKBMH HB CYI9UIIBnbHhiX 

rrpoCMOTpaBblX CTonax. norronHHT9nhHylO HH<jJOpMaUHIO K K8)!(JlDMY CT9p90CHHMKY MO)!(HO 38-

JlHBaTb pa3nH'IHbiMR cnoco6aMR 11 nepell aaqanoM cxaaRpOBBHHSI BBOJlRTh B CA 11n11 3BM. 
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Taxon aa<!>opt•umaen MOJK&T cnylKHTb pacyRo&-<:xe:..!a An!l cnen11mero ycTpollcTna CA, oxpa ­

wasaaae aeraTHM BAOnb Tp9XOII CODblTHll llHOO, BAXOR91l 0 '<ICnOBOA M llTOpHan ( •MaTOMSTII­

'IOCXAst MllCKA'), BIIOllHMblA B ::JBM nepen H8'18JJOM CX8HHpOSAHHB. nocnOABBII CllOCOO 001199 

rHOOK, T.K. nerxo ll03BOlllleT H3M9HstTb OObOM B COAOplK8RB9 llOilOIIHBTOllbROII BB<!>OpMllllliH B 

38BHCIIMOCTH OT TUna HCilOllb3Y8MOII ::JBM, anropHTMOB nporpllMMbl R OCODOHROCTe ll C8MOrO 

aBTOMaTa. B 3TOM cnyqae npocMOTpOBbte CTOnbJ CTBHOB!ITCst npocMoTpono-aaMepaTellbabtMR. 

napaMeTpbt B bl 'IHCIIHTBllbHOll MlliDHHbl, OCOOOHHO M8llOII , B 3Hll'IRTOnbBOII CTOIIOHH O!Tpe­

llell!IIOT OITTHMllllbHOCTb BbiDpaaaol! xoacTpyJUIHH CA H M&Tona cxauaponaHH!I. K colKaneaaJO, 

Mawaaa M-20 oxeaanach l!eyno15aoA nnH CTLi t< onxa l!enocpellcTneal!o co c~eaaapyJOmBM asTo­

MBTOM. B MAIDRH9 OTCJTCTnyeT CHCT9M8 npepblllllUHll, 8 OTCIOA8 - TpyllHOCTH 0 CBli38HHLI9 C 

npan!la t<O I! pa6oTbl MSUIHH ~>J K peanbHOMY npeMeaa. 05,eM onepaTRBHol! rraM!!TH M-20 !Ill!! 

TBKOA 3 8lJ.8qH R9LlO C T8TO '"IeH , 8 HBJTH 'IH9 6apa6aHOB He CIIOCBeT nonOii<9HHSl, T.K. BpeMR IlOC-

T )' TJ8. K HHM Cp8BHJIT9JTbHO BS:tHXO. 

Csofi BLJ5op Mbl ocTauonHnB ua Manon nonyrrpononHHKonon nnyxanpecuon :3BM • MaacK -

22', o51!8/]8JOmeA onepaTHBHOn fi8M!!Tbl0 B 8 TbiCR'I 37-pa3pllllHLIX CIIOB, 5hJCTpOAeliCTBHOM 

IIOfJSUllC A fl T b !CSP.f onepanHA B ceKyHJly B B0.3MOJfUtOCTblO npepbiB8HJIR nporpaMM. npH T8KHX 

napaM9Tp8X BbTI:fJlfC':JTHT9JTLHOti M8UlRHbl npHXOli.HTCSI, 9CTeCTB9HHO, OTK83hiB8TbCSJ OT R3Be CT ­

HLlX B8pBB HTOB CK811HpVl()lflero 8BTOM8T8 1 ecnH Mbi He >K8naeM orpaHHl.flfTbCSI MeTO.nRY8CKOfi 

c TopoHoA nena. M .xOTQ liP!lnli,B!lRQ n106o r o sapHBHTB CA, CBR3B HH BH c peweHMeM cepbe3-

Hh1X T8XHH'l8CJICHX H M8T8r-.·laTHqeCKHX 38!laq , CBMB flO c e 6e B8CbM8 U9HH8 1 OCHOBHbl9 YCHnHSl 

5bJIIH HB npaBneHLI liB pa3p8UOTKY TllKOn CXeMbi CKllHHpOBBI!HH H OT5opa HH<!>OpMBUHB, KOTOpBH 

o6ecn e '-ntB8/Ill 6bl M8KCHM81IbHYlO n pO H 3BO.nRTBnbllOCTb 8BTOM8T8. 

Mo.>KHO e HCKoTopoii cTeneHH KOMnencHpoeaTb cpaBHRTenbHO H9BbiCOKHe napaMeTpbt 

MBWHHbl ~ l>\-\HHCK -22"' , OTK<'l3.1DIIfH: Cb O T CK8HHpOB8HHSI QlOTOCHRMKOB ' ToqKoA• H rrepeil.llSI K 

CK8HHpOB8HHlO CHHMK8 8H8nOrOBblM 3lte M e HTOM- 0Tp93KOM IlpHMOti, annpOKCHMHpylOtnHM K OpOT­

J<He cerMeHThi TpeKon. B pa6oTe
1 31 

rrpennaranoch ysKae rronoc bi <!>oTOCHHMKa cxaHBposaTh 

nocne.aoaaTenbHOCTb iO meneA, HMelOtnH X pa3nRl.fHbtA saxnoH, sanpHMep, qepe3 KB>K.llhte 3°. 

nocxonhKY 3 TH yrnhl aon>KHbl 3anonHHTb cexTop He M eHee 90°, acero noTpe6oaanocb 6bi 

OKOilO 30 QlOllel!. TaKHM 05pa30M , BMeCTO 05bt"!Hh1X 20-30 CKBHOB CBeTOBhiM ll!ITHOM, Tpe5y-

9MbiX H8 XB >Kllblti MHnnHM€Tp <f'!oTOCHHMK8 1 npennaranOCb JlBnBTh 30 CKBH OB p83JlJPJHhiMH 

menSIMH. Bbip a>t<anacb aaae>K!la, Lf TO a peaynhTaTe rrepeceqeHHSI OTpe3Ka TpeKa TaKo'A' nocne-

llOB8TenbHOCTbiO menei\ Mb1 IlOJlyt.tHM B CplJl H9M llBB OTCt{9T8 1 CQOTB9TCTBYIOWHX T8M men~M, 

HBKnOH K OTOpbi:X. 611H>K 8 BCero K H8KJlOHy .08HHOrO 3Jl9MeHT8 TpeKB. EcnH 6w 3f0 6bi110 .neA­

CTBHTenbHO TBK, TO o6'b e M Y»cn oaoro MBTepuana, nocTynaK>ruero c OTCYeTHhJX xaHanoa CA, 

YM9 H blliHnCH 6bi llOt.ITK B .ll9CSITb pa3, 8 HOMep lU9JlH., npH CK8HHpOB8HHH KOTOpOA n pOH30W9Jl 

OTC "i8T 1 X8p8KT9pH30B81l 6bi H 8KilOH Tp9K8 B .ll8HHOA 0K p 9CTHOCTH C TOl!HOCTblO B H9CKOJlbKO 

rpanycos. nocnennee oGcTOSTTennCTn o DhiiiO 6br oco5eHHO HeHHbiM npH paooTe CA B peJKnMe 

caMOCTOHTenhHoro oT6opa ~oTO'C!lli MKOB c HY>KHI>IMR co6brTH5IMH. 
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nmr MAIDHBbl M-:2£ 

ycTpollcTBa CA npu uex 

liB 5epeTCR B BBll9 panu 

KOnlona S 2 C BH BIDHR 

HOCTb TpOt<a npOlliTOnart 

liBnliiOTCR: llnBHa menu 

noaa mana ¢ , palla: 

XOOpABHSTa Y neHTpl 

ao no npeMeiiH: X = 

nonOlKOHRliX BBIIR'IRHll C 

JKBTenll CA, nponopnROl 

p aMeTpon 5blna Bbi'!Bcn• 

pBc. 2 npellcTanneno BE 

rpa.Paxu xapaxTepuayroT 

aaanH3Bpy10mOM TOnbKO 

aOCTBToqao HH3KRM H3~ 

llllH <i>oTorpa<!>HpOBaHH!I I 

eT aHallH3 nony'IOHHh!X 

6HpaTellbHOCTbiO no yrn 

pa3HOrO Ha!CllOHa (/'>.¢ = 

KH 1 8 B H9CKOflbKO p83 

curuana cpe11Hee qucno 

HO qeTbtpeM, a llllH TpO 

ao,. mellb !TpH TBKO._ 

Bee lt<e H npa HH· 

HOCTh, ecna HB CA aHt 

HBJIB l(t) aa ypoBH 

CnO>KHbiX OTC'IBTHbiX yC 

Bnaoy c p asaHTem 

~ pa60Tb! CKSHHpyiOm< 

no Mepe ee nocTy nneuE 

KOTOpble nona,QaJOT B C 

Ha3biBBeM OT5pBKOBKOtl 

nporpaMMHbiM llYTOM ll 

05a9M 'IHCIIOBOrO 

BSHBB M91lbl0, B H9CKO. 

HM8Tb B BH!lY1 qTQ HB 



-o ycTpoAcTsa CA, oxp" ­

~ M8T8pH81l ("M8T8M8TH­

nocnenHHl! c noco5 5onee 

llHHT81tbHOA KH~OpM81lHR B 

, x oco5eaaocTeA caMoro 

f0TpOBO-H3M8pHTeltbRbJMH. 

''~HTenhaoll cTeneax onpe­

<Hpoaai!HH. K coJKaneHHJO, 

:o CO CKBill<pyJOIIIIIM 8BTO-

JYLlBOCTH, CBR3BHHLI9 C 

·aaol! naMHTH M-20 nmr 

10iK9HH51, T.K. BpeMH OOC-

.yxan pe c HoA 38M • MxacJt -

enos, 6htCTpoueAcTa"HeM 

·sr 11pOrpaMM. npH T8KHX 

rK83blB8TbCSJ OT H3B9CT-

:aH c peureHHeM cepbea-

U9HH8 1 OCHOBHbl9 ycM:nHSI 

5opa HHcpopMSUHH, KOTOpaQ 

HeBbiCOKlfe napaMeTpbl 

~TQqKOA ~ H rrepeAnH K 

arrnpOKCHMKpyJOIIIHM KOpOT-

JOTOCHBMXA CK8HRpOB8Tb 

ep, qepea KB>Kilhle 3°, 

acero noTpe5oaanocb Obi 

C BeTOBbiM JISITHOM, Tpe6y­

) CK8HOB p83/HP.JHbiMH 

pe3Ka Tp8K8 T8KOA flOCne -

"BBTCTByroruHX TeM !llenSIM, 

1, Ecnu 5bJ 3 ro 5bino Jlel!--

OTC48THh1X K8H8JIOB CA, 

~SHHH KOTOpoA n poHaowen 

TO~HOCTblO B H8CKOJlbKO 

,llnll MlllllKHbl M-20 6h!n8 COCT8Bil8H8 nporp8MM8, MOil81IHPYIOW8SI pa6oTy OTC'IGTHoro 

ycTpoAcTBa CA npH aeB:oTopbiX ynpomaJOmxx npennon'llKGRHHX. Ha nneaxe xao6palKeHHe ma-

nx 6epeTCH B sane pasaoMepao ocsemeaaoro npHMoyronbaHB:a S 1 , a ;peB:- B sane 

X01tbll8 s2 c BHGIIlHBM PAllHYCOM R + * d H BHyTpGHHHM R - *d 0nTH'I8CK8SI IIIIOT-

HOCTb TpeB:S npenrronaraeTCSI IIOCTOSIRHO!I ( CMo pHC. 1), BxonHhlMH D8p8M8Tp8MH nporpSMMbl 

SIBIIHJOTCH: )l!IHH8 WSIIR a ee mapuaa 8 , xoopnxaaTa X neaTpa me.rm, yron aax-

noaa wenx ¢ 

xoopnxaaTa Y 

, panxyc xpHBH3Hbl Tpexa R R ero 111HpHR8 d 

ll8HTpa wenu OCT88TCH IIOCTOHHHOll, 8 KOOpllRH8T8 

• npH CK8HHpOB8HHH 

X soapacTaeT nuaek-

ao no speMeHH: X ~ vt , rlle 

nono>Keaasx aenR'IHHa caraana l(t) 

JKBTens CA, nponopnaoaa!Ibaa nnowana 

v - cxopocTb paasepTKH wenell. B cnenaaRhiX npen­

• ltOCTyn&JOIIIero H8 BXOil ~OT031t81CTpOHROrO YMIIO-

Jlm1 p831IH'IHbiX 3H8'18HHA BXOllRbiX na-

paMeTpoB 6h!nu Bh!'!Hcneah! !tpHBb!e i ( t) H aaAJieRh! &Mnn.HTYllhi l=mul(t} 
• 

pwc. 2 npencTasneao aecKor.&xo xpHBhiX I ( ¢ ) nnH paaab!X aaa'!eaxll R H d 

Ha 

3TH 

rpa~HKH xapaxTepuayJOT aa5upaTenhHOCTb wena npu npocToM OTC'IeTHOM ycTpollcTBe CA, 

aaanxaapyJOIIIeM TOrtbKo aMnnuTyny carean a. nopor oTc'leTa caraana non>Kea 5b!Tb npx 9TOM 

llOCTSTO'IHO HH3KRM 83-38 p831IH'IHOl! nnoTROCTH HOHH381IHH Tpe!COB H p831tH'IHbiX ycnOBHR 

nnH cjlororpacjluposaaHH B npenenax paoo'!ero o5'heMa nyabtpbxoaoR xaMepbr. Kax noK&3b!M­

eT aaanxa nony'leHHb!X rpacjlaxos, npx .otH3KOM nopot·e OTC'IeTa menb o5naJiaeT nnoxoA aa-

5ap8TeltbHOCTbiO no yrny, T8K 'ITO 11pH CICBHHpOBSHHH CHHMKB n oCl!8JlOB8T81tbHOCTbiO UJenel! 

paaaoro aaJtnoaa (/!,.¢ = :1' ) Mbl nony'!Hna oh! c JtB>KJloro MHnnaMe Tpa Tpexa a-e oJiay-JlBe Toq­

xa, 8 B H8CICOl!bKO p83 5onbllle, HanpaMep, ltpll 110pore B 20% OT MBKCHMBilbHOII BMitltKTYJlb! 

curaana cpenaee '<Herro To'lelt c OllHOro MHnnuMeTpa rrnoTaoro Tpexa mapxaol! 20 ll pas-

HO qeTbtpeM, 8 llnH TpG!t8 IIIBpHHOR 4Qp - BOCbMD, llnH nnOTHbiX Cite/lOB WHpHHOII 

Weltb npH TBKOM nopore BOOOIII8 Tep!!eT H30Hp8T81tbHOCTb. 

Bee lKe u npH RH3KOM nopore OTC'IeTa MO~Ro nony'IHTb nocTaTO'IHYID H35apaTenb-

aocTb, ecnH aa CA aaanH3HpOB8Tb ae TOitbKO aMnnHTYilY cHraan a , ao R mupaay car -

a ana i (t) HB ypOBH8 IIOpOrB OTC'leTa. ny'IWBSI H30Hp8T61tbHOCTb llOCTHr aeTCSI B oonee 

CIIO~HbiX OTC'IeTHbiX ycTpOl!CTBaX, 8H81tH3HpyJOIIIHX cpopMy caraana i ( t) 
171 

Bsuny cpaaaaTenbHO aeoon.bllloro oo'beMa onepaTHBHoA naM!ITH nenecooopaaao BO ape­

- pa5oTbi cxaaxpyJOWero aBTOMaTa aaanuaxpoaaTb aa Mamuae • MnHcx-22" uncjlopMauHJO 

no Mepe ee nocTynneHHH, OCTSBIISI!I B orrepSTHBHOli ltBMHTH KOOpllHH8Tbl TOilbKO T8X TO'l6K, 

KOTopble nonaJl&IOT B oxpecTKOCTH Tpexos H3MepHeMoro co5h!TH!I, Tat<yJO onepaua10 Mhl 

H&3blB&eM oTop&KOBKO l! no M&cxe, T.x. oonacTb, rJie ameTCH TpeK coob!TH!I, aaxoJlHTCQ 

nporp&MMHbiM nyTe M ItO 'M8T8M8TH'I8CKO!I MBC!Ce ' C05b!THQ, 

O o'beM 'IHCnoaoro MaTepaana, nocTynaJOmero c oTc'!eTaoro y c TpotlcTaa rrpll cxaaHpo­

BaHHH menblO, B H9CKOnhKO p83 M8HbWe 1 H8>K8nH npH CKBRHpOBBHHH •TottKOA'. Ho H8Jl0 

HMeTb B aHny, 'ITO aa oTopaxoaxy no MacKe pasaoro no oo'heMy 'IHCnoaoro M&Tepxana 
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Tpe6yeTca n cnyqae CKassponaKRB menD~ npsMepso B ana paaa 6onbwe Mawssaoro npeMesa . 

06~BC8B8TCB 3TO TeM, 'ITO npR CK88HpDB88RR 'TO'IKOII' Mbl nonyqaeM C oa80ro CKa8a cpaB­

HHTenb80 6onbnise rpynnw TO'IeK, ynopanoqea8wx no oa8oll us Koopna8aT, 3To o6cTOBT&nb­

cTBO ll03BOnReT B cnyqae CKaanpOB8BUB 'TO'IKOII' UOCTpOHTb 6onee 3KOHOMHWI! 8nrop8TM OT-

6p&KOBK8, 

BapnaHT cKasspy10mero aBTOMaT8 nna 3BM • MsacK-22" 

Dps scnonbsonaHR8 ManoA Bbl'IHcnsTenbsoll MaWHHbl 0 KaKoA BBnBeTCB • M8HCK-22', cxe­

Ma ynp&Bn8H8R aBTOM8TOM H npoH3BOaHT8nbHOCTb CHCT8Mbl B ll8J10M CRnb80 3aBHCBT OT 

KOHCTpyKnRH CKaHspy~mero 8BTOM8Ta. Swns paccMoTpesbl pasnsqswe napHaHThl aBTOMaTa. 

BbiRCHHnoc&. qTo HaH6onbW8R npouaaonuTenhHOCTb nocTKraeTcH B cnyqae, xorna MSKCHMan&-

80 CHH~8HO flOCTynneH89 H8 BXOa Bbi'IHCnllT9J1bHOI! MaWHHbl RHif>opM8nRR 0 H8 8M&~mel! OT80-

W8HRB K ssMepReMoMy co6biTHIO. B T8KOM nap88HTe ss<jlopMannR nonnepraeTcR qacTH'IHoll 

OT6paKOBKe Ha C8MOM CKaHHPYIOW&M 8BTOM8T8 B MOM8HT OTC'19T8 KOopnssaT, DapaMeTpbl 

OT6p8KOBK8 Bbi'IHCnRIOTCR M8W8HOII • MsHCK-22' 8 BblaaiOTCR sa perRCTpbl CKaH8pyiOmero 

8BTOM8Ta nepen aaqanoM CKaHRpOBaH8R O'lepeaHOII nonOChl <jloTOC88MK8, 

0cHOBHbl9 qepTbl 3Toro BapHaHTa CKaHBpy~mel! H3M8pHT9nh110II CHCT8Mbl XapaKT9pH3y­

lOTCS1 cneJJyJOinHMH MOMeHTSMH: 

1. M8UJ.H8a • Ma11CK-22" HMeeT npRMYIO nnyxcTopo111110~ CBR3h c Bbi'IHCJlHTenhHol! Ma­

wssol! M-20 a cK888py~maM 8BTOMaToM. TaKeR C8CTeMa CBR3H, o6ecnequna~maa nnyxcTo­

poH11HI! o6Me11 a8<1>opM8nuell, p83pa6oTa11a cunaMa B bi 'IIIcnsTenhsoro nesTpa 01-UIH nnR on­

HOTHrraoA MBWHHbl "MHHCK-2" H K H8CTOHIUeMy BpeMeHH y>Ke Cll8H8 B 3KCOnyaT8UHIO. 

2. Ynp8nnesne anToMaToM ocymecTB/lR8TCR M8Wn11oll • ·M:~~acK-22" nyTeM Bbiaaqn sa 

CK8HHpyiOWRii aUTOMaT KOMaRa ynp8B/l8HHS1, nnR M8WHHbl • MRHCK-22" KOM8Hllbl ynpaB/l8HHR 

npeucTaBnRIOT co6ol! o6bi'I Hhl& KOUhi, nouanaeMbre 83 onepaTHB110tl n aMRTH sa p erscTpw 81' -

TOMaTa, news<jlpaTOp 3THX KOMaRa HaXOUHTCR 11a CK8HHpy~meM 8BTOM8T9, 

3. B 3auaqy M8WR11bl • MH11CK-22" nxonnT: ynpanneaae a nToMaToM, Bbi'IHCile118e napa­

MeTpon OT6pBKOBKH nepen HB'IBnOM CK8HHpOB8HHR 0'18p9UHOll llO/lOCbl <jlOTOCHHMKB H BblUB'Ia 

HX Ha CKaHHpy~mHll 8BTOMaT, C'IHTb!BaHH9 HH<jlOpM8!lHII C 6y<jlepa 8BTOMaTa II ee nepBH'IH8R 

o 6 p860TK8, DoC/l8UHRR BK/l10'189T B ce611 Bb16pOC "nllOXIIX' T0'18K, nponepKy K8'18CTB8 113M8-

peHJIR C06biTHR H8 K8lKJlOM 113 CHHMKOB H np11B9U911118 pe3ynhT8TOB 113MepeHHR K BHUy, UO­

nyCK810W9MY n uanhael!weM sx o6p860TKY 118 M8WH11e M-20 no cymecTnyromHM nporp8MM8M 

o6p860TKH T p9KOB. 

4, <I>OTOCHHMOK C.K811HpyeTCR flOC/l8UOB8T9/lhHOCTh!O meneli, H_Me~WHX p83J1H'IHblll yron 

aaKnOH8 . Pe~HM ynp8nnesHR aBTOM8TOM cTpOHTCR c y qeToM T8Kotl oco6e11110CTH CA, K8K 

6 

M9X88K'19CKRll 6ap86aH ~ 

corn8conaso c era ass~ 

soro o6opoTa 6apa6aaa 

nonocKy CH8MK8, 

DpennonaraeTcB, q • 

DpaqeM OKano 00 MeeK 1 

HaT, 8 OCTanbHbl8 }Q MC 

Me~y CK8BHpDB8BR8M C 

nano, nposcxonsT ocaon 

<P9pa 8BTOMaTa H Bbiaa'll 

Ha p8c, 3 s 3a n~ 

TOMaTOM, Dpennonara&TI 

bbiaaB88MblX Bbl'IHCnHT81 

Docne Toro, K.aK ~ 

C M8r88T80II J1 9HTbl cne, 

ell, Docne 8H8 J1R38 3TOr 

I. • H a - c T P 

3Ta KOMa8na cone 

J188H9 CKa8HpOB8811R 8 C 

no8cK s nonnon 8Y~8or• 

nasaoll npoeKnHH cTepec 

npsaaMaeT 8a cneusanh. 

cneuyiOmsx KOMasn npor 

nonaeHHR ncex onepaunl 

B8HHR M:8lllHHbi , MHHCII 

Me ynpaB119HHR CK811Hp) 

Csrs8noM K n :m10• 

KOM8HU8 

2. *CxaH K 

Bbi.nanaeM8H nocn• 

6paKOBKa H 38llHCb B 6 

3. •nepeJJ 

H 38K8H~HB89TCg flO OK 



me MaWHHHOI"O Bp9M9HM. 

c onaoro cxaHa cpaa­

fHST, 3To 06CTOHT9nb-

KOHOMHWft anropHTM OT-

'Maacx-22' 

IGTCH • MaHcx-22', cxe-

:BlibHO 3aBHCHT OT 

BSpHaHTbl aBTOMaTa, 

rttae, Kor.o.a MBKCBManb-

HH, HF! HM910ID9ft OTHO-

>epraeTCH qacTH~HOA 

>OpltHHaT, napaMeTpbl 

·Tpbl CKaHHpyiOIUero 

a, 

CHCTeM bl XapaKT9pll3y-

: ne~HBaiOIDaH J:tByXCTO-

9HTpa OH.f!H UliH Olt-

axcnnyaTSUHIO, 

~· nyTeM Bbl.0.8\fH H8 

K OMaH.ll bl ynpaBn9HHH 

MHTH Ha p erHCTpbl 81' · 

aTe. 

M• B bi qHcneaHe napa­

POTOCHHMKa H BbiJlaqa 

MaTe H ee nepeHqaaH 

BGpKy Ka~eCTBa B3M9-

\tepeHH!l K BHily, AO-

rBy iOIDHM nporpSMMaM 

mux paamt'IHbl l! yron 

o6eaaocTH CA, KaK 

Mexaaa~ecxaA 6apa6aa pa3aepTKH meneA, Pacnono~eaae meneA aa Mexaau~ecxoM 6apa6aae 

COI"liSCOBaHO C ero ABH~9HH9M B npouecce CXSHBpOBSHHH TaXHM o6pa30M0 ~TO 3a Bp9MH OU­

HOI"O o6opoTa 6apa6aaa ace mana nocnenoaaTenbHO onHa 38 npyroA cxaaapyiDT onay a Ty ~e 

UOliOCKY CHBMK8, 

npennonaraeTCH, ~TO OAHH o6opoT 6apa6aH 6yneT coaeprnaTb 3a Bp9MH nopanxa O,lceK. 

npa~eM OXOliO 00 MC91t TpaTHTCH HS C06CTB9HHO CK8HBpOBaHB9 ID9liHMB H B3M9p9HB9 ltOOpltB­

RaT, a OCT8libHbl9 10 MC9K COCTaBnHIOT TaX Ha3blB89Mblft 'TeMHblft' npoMe~yTOX Bp9M9HR 

Me~y cxaaapoaaaaeM cocenaax nonoc nneaxa, B Te~eaae 'TeMHoro• npoMe~yTxa, xax npa­

aano, npOHCXOJ:tHT OCHOBHOA 06M9H HH<jlopMauaeft: C~HTbiB8HB9 B3M9p"E!HHWX KOOpJ:tHHST C 6y­

<jlepa aBTOMaTa H BbiJ:ta'la napaM&TpOB OT6paKOBKH HS perBCTpbl Clt8HHpyiOID9I"O aBTOMaTS, 

Ha pac. 3 H 3a npencTaBneHa 6nox-cxeMa nporpaMMbl ynpaaneHHH cKaaapyiOIDHM aa­

ToMaToM, npennonaraeTcH, ~TO CKSHBpyiOIDHft aBTOMST 'nOHHM89T' H BblR01IHH9T 7 KOMaRA, 

bbiJ:taBaeMbiX Bbi~HCliHT91IbHOA MaWHHOl!, 

nocne Toro, KaK 3aKOH~eaa o6pa6oTKa npenblnymero C06biTHH, • MaacK-22' C~HTbiB89T 

C MarHHTHOII neHTbl cneJ:tyiOIDH A MaCCIIB C ,,MaT9MaTH~9CKOA MaCKOA ''a cny~e6Holl HH<jlopMaUH­

eA, nocne aaana3a 3TOI"O M e TepRana Ha CKaHRPYIOIDHA aBTOMaT BbiUaGTCH KOMSHJ:ta 

1. • H a - c T p o A K a •. 

3Ta KOMSHUa COJ:tep~HT HOM9p KaJ:tp8 KIIHORli9HKH 1 HOM9p Rp09KUHH C06biTHH 1 HanpaB­

li9HH9 CKaHHPOBaHHH H CKOpOCTb cxaHHPOBaHHH, no 3TOA KOMaRA& HS CA npOH3BOUHTCH 

UOHCK H UOJ:tBOJ:t HY~HOI"O KaJ:tpa KHHORli9BKH, ABTOMST HSCTpaaaaeTCH aa CKaRRpOBaHH& 38-

uaHHOA npoeKuHH cTepeocHIIMXa B yKa3SHHOM HanpaaneaHl!, Ha<jlopMaUHIO o HacTpollxe CA 

npHHHM89T HS CU9UH8nbHbl9 perHCTpbi, a Bbl~HCliHT9libH8H M8WHH8 nep9XOUHT K BWUOnR&HBIO 

Cli9ltYIOIDHX KOMSHJ:t nporpaMMbi 1 He AO~HilaHCb Ol<OH~SHHH HSCTpOAKH aBTOMSTa, nocne Bbl-

nonaeHHH acex onepauHA aacTpoAxa aaToMaT nollaeT caraan aa peracTp 

.saHKH MSWHHbl • Maacx-22', a Maw ana ~epe3 6nox • .llacneT~ep' B03BpawaeTCH x nporpaM­

Me ynpaaneHHH CKSHHpy!OIUHM aBTOMSTOM, 

CuraanoM K a:;niO'JGHHIO Ha CA MOTopa H nepexony B pe>KBM cxaHHpoBaHHH HBnHeTCH 

KOMSHUS 

2. 11 C K 8 H H p 0 B 8 H H e ", 

Bbi.llaaaeMaH n ocne oxoa'JaHRH onepauuA aacTpoilxa, 0TcqeT xoopnaHaT aa CA, ax oT-

6paxoaxa H 3aUHCb B 6y<jlepay10 naMHTb aBTOMaTa Ha'JHHaeTCH TOlibKO ITOCne KOMaHil 

3, • n e p e ll a q a M8CKH
11 

H 38K8H'JHBa9TC!l ITO OKOH'JaHRH CKaHHpOBaHR!l TeKymel! UOliOCbl CHHMKa (c HaCTynneHH9M 
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6JIRlK4AWero 'T&MIIOro ' n p oM&lKyTK B), no STOll KOMBHile , Bbl .:I B BOBMOll Otibl'IHO n e pe,a HO'IQ­

JlOM CK811H pOB8H HR O'l8p81lHOll TI0110C b l CHHMKB, BBTOMBT n pHHRMBB T liB C BOR perHCTpbl KOilbl 

MBCKR, KslKilbl A KOil MBCKH COOT BBTCTByeT OllH OMy OT PB3Ky T pei<a , TIOilTIB lKBWBMy H3M epeHH JO 

e naauol! rron o ce CHHMKB, H aeceT B ce6e nea n apaMeTpa oT6paKoexz: uoMep m e n H N 

(5 neoa'!H biX pa3 pRnoe) 11 x o opn KaaTy X ( 12 llBOK'IHbiX paapR n oe), Cxe M bi cpaea e HHR Ha 

BBT OMB TB p83pB IUBJOT OTC'IeT K OOpllHHBT npH C KBHHpOB BHHH N - l! WBJlb JO TIH lllb B OK peCT-

HOCTH KOOpllHHBTbl X • n oc x on&xy Mbi o rpaHH'IHBaeM c e 6 R ceepx y necRTHny'leBb i MH co-

6bi THRMH, T O a a CA nocT B T O'IHO HMBTb B03 M O>KHOCTb npHHKMB T b no 10 xonoe Macxu. LITo -

6bi ynpocT H Tb K c non&a oea uHe ua CA x onoe Macx u , c n enyeT, y 'IHTbiBBR o co6 e u u ocTu p accM aT­

pHeaeMo r o eapH B HTB BBT O MBTB, Bbl llBBB Tb 113 38M ynopRilO'IBHHYJO TIOC TIBilOBBT B Tib HOCTb KO­

IlOB M B CKH, Ha perHCT pbl BBTOMBTB OHH llOTilKHbl BblllBB BTbC R B TIOPRilK8 B03pBCTBHHR HOMe-

p o e m eneA N 
I 

1 8 rpynnbi KO.O.OB C OJlHHB KO BbiMH N
1 

- B TIOpll/lK B B 0 3 p8C1' 8HHR KOOp -

llKH BT X I 

KoopnHHBT bi T O'IBK, oTC'IHTBHHbie e oKpecTaocTRX X1 n pH CKBHHpoBBHKH N
1 

- MH 

WBJlR M I! , 38TIH CbiB8 JOT Cil B H&tiOJlblllYJO 6 y <f>e p a yl0 TIBMRTb BBT OMBTB ( Ha llBBilltBTb 37-pa3pRil­

H blX C TIOB ), nnR CHH lKBHHH TIOCTIB ilYJOWHX 3 8Tp 8T MBWHHHOrO B p BM8 HH B 'IBTb!pBX JlBOH'IHblX 

pa3p RilBX KB lKilOrO KOllB MBCI<H YKB3b!B 8 8TCR TIOrH'IBCKHll HOMep Tpe xa, npHCBOBHHbiA llBHHO­

M Y TpeKy nporpBMM Ol! 38M, 3THMI! lKB Tip H3HBI<BMH M8TI!TCR KOOpllHHBTbi, 3 8 TII!Cb!B88Mbl8 B 

6y<f>epay JO naMRTb CA. 

Ha<f>opM a U BR H3 6 y<f>epaol! n a M R T H CA B biilBeTCR no xoMaane 

4. " C 'IHT biB8BK9 c 6 y <!> e p a • 

E cltll 6y<f>ep B BTOMBTB OTKpblT ll11R C'IHTbiBOHHR, TO B ' MBHCK-22' nepellBIOTCH 38TIHCB H -

HbiB KOilbl, n e pBblM HJl8 T KOil, COil8plKBWHll n - 'IHcno 3BTIHCB HRbiX xonoe, OxouqaaHe one-

panBH C'IHTbiBBHHst 6noxHpyeT 6y<f>ep nnR C'IHTbiBAHRR, BnoxHpoexe CBHMBBTCll nocne 3BBepwe­

BHst CKAHHpOBBHBH c nellyJOmel! TIOTIOCbl CBHMKB (c HBCTynneBHBM 6nHlKBAlllero 'TBMHOro' 

n p OMBlKYTKa) , EcnH B bi'IHCJlHTBJlbHBH MBlllHBB BblAilBT HB KOMBHilY 'C'IHTbiBBHHe C tiy,Pepa' B 

MOMeHT, KOrllB 6 y4>ep ewe 3A6110KHpoBOH, T O TipOH30lllleT BpeMeHHblll OCTOHOB MOWHHbl BTI110Tb 

llO MOMeBTO CHR THR 6nOKHpOBI<Ko 

8 nponecce CKBHHpOBBHBH KBlKilOrO CHHMKB KOOpllHHOTB Y
1 

lt&HTpB CKBBHpyeMoll TI0-

110Cbl nneHKH M&HH&Tc ll c xa'IKBMH : /;; Y • I MM, MelKily Y 
1 

H HoMepaMH nonoc CHHMxa 

BM&eTCH B 3 811MHOOllH 0 3H8'1HOB COOTBBTCTBHB, UOSTOMy HB CA 6 y neT OTC 'IHTbiBBTbCH He Y l , 

B HOMep CKBHHpy&MOl! TIOJIOC.bl, 

nna CHHXpOHH38ItHH pa6oTbl 38M H CA H 6onee nonaoro HCUOTib30BBHHil MBWHHHOro 

Bp&MBHB BBOilRTCH KOMBHllB 

8 

J 

l 

5, • n p e p b l B 

no 3TOfi KOMBHilB CX 

Mep nonOC bl npepb! BBHH H. 

HOMBpO M TBKymel! TI0110C bl, 

HlHl M B UIHH hi "MHHCK-22'. 

8 bt6op MexaHK'Iecxo r 

nonoca nneHKH cKaHHpyeTc 

MepeHHR TOnbKO Te H3 UH . 

CI<BH HpOBBHHBM O'IB p BilHO fl 

noxa OBT OMQT TipOH3: 

ll!HHO o6pa6STblB8BT HH<jlop: 

Macxy nnst cnenyJOrue A. H~ 

( Tip H CKBHHpOBOHIIH CO 

CKOpOCT b C K OHHpOOBHHR 30 

6 y llBT llOCT B T O'IHO B p B MBHI 

38M eon poc o TOM, neper 

HOlllBHI!R MBlKilY HOMBpOM 

T OpOR CKBHHpyeT CHHMOK I 

6, ' C 'I H T bl B ~ 

n 11' 

U0 3B011HBT YTO 'IHHTb 

.Qe 8BT OM8T BbiA89T BbPJHC 

'18BHll H 'OMBpOB TI 0 110 C bl B 

Cxa a Hpoe aaHe c naa1 

UBMRTb OBTOMBTB Upexpa m 

7. • K o a e u 

H axoaen, onaa 113 x c 

' )l(nymnl! ocT aaoe'. OcTaa 

BB HH c onaoro H3 o5c e KT 

6bi onaor o c Hraana Bbr3oe• 

Bo e p &MH CKBHHpOBB 

TBT b Bp&Mll B OCHOBHOM HI 

<!>epa CA H aanHcb ee e C< 



MOll Of5bi'lHO nepell Ha'lll-

Ha CBOH perHCTpbl KOilbl 

noane>KameMy aaMepeHHIO 

axn: aoMep mena N 

oa). CxeMbi cpaaaeaasr aa 

men&IO naw& B oxpecT-

epxy .necsrTnny'leBbiMK co­

o IQ KO!IOB MaCKH, qTO-

o!BaR OCOf59HHOCTH paCCMaT-

rrocneaoaaTen&HOcT& xo-

tRllKQ B03p8CT8HBSI HOMe-

J!lllK9 B03pacTaHH!I KOOp-

c xasapoB8HHH N, -MH 

(aa .nsannaTb 37-paap!ln-

IH B 'l9Tb!pex llBOH'lHbiX 

!K8 1 npHCB09RHbiA n.SRHO-

.O.HH8Tbl 1 38ITHCbiB89Mbl9 B 

-22' nepe/laiOTC!I 3anHC8H­

~X xonos. OxoH'lasae one-

=asMaeTcR nocne aaaepme­

DKaArnero "TeMHoro• 

C'lHTbtBaaae c 6yljlepa' B 

II OCTaHOB MamHHb! BnnOTI> 

l9HTpa CKaSRpyeMOl! no-

~epaMa nonoc CHHMKa 

OTCttHTblBaTbCH He Y J 
1 

nh30B8HRH M8WRHHOro 

I 

J 

5. • n p e p bl B a H H e n o HOMepy n o n o c bt ". 

no 9Toil KOMaH/19 CKaaapyiOII!Hll BBTOMaT npHHKMaeT Ha COOTB9TCTByiOII!Hll perHCTp HO­

Mep nonocbr npepbiBaHHH. Ha aBToMaTe seaeTc>T cpaaaeaae HOMepa nonoc hl npepbiBaHRH c 

aoMepoM TexymeA nonoCbl. npa ax coana.neaaa nonaeTc>I cnraan aa peracTp npH'lHH npe pbrBa• 

HHH MaWHHhi • Maacx-22". 

8br6op Mexana'lecxoro yana JlnH nony'leaasr a paaaepTKH menell oaaaqaeT, 'ITO xa~maH 

nonoca nneHKII CKaHKpyeTCH <!JaKTII'19CKH BCeM Haf5opOM menet!, XOTSI 11CnOnb3YIOTCSI anR 11:3-

MepeHHR TOnbKO T9 H3 HHX, KOTOpb!9 yKa3aHbl B Konax MaCKH 1 nepeaaaa9Mb!X aa CA nepen 

CKaHHpOBaHK9M O'l9 p9JlHOil !IOnOCb! CHHMKa. 

noxa aBTOMaT npOK3BO!lHT H:3M9p9 HIHI Ha TeKymell nonoce CHHMKa, Bbl'l'ICniiT9HbHa!l Ma­

IIIHHa of5paf5aTbtBa9T KH<!JopMaUK10 1 !IOHY'l9HHYIO C npe .[lbtllyll!ell !IOHOC bl 1 K noaroTaBnHBaeT 

Macxy nn11 cneayiOmell. Ha 3TH onepanaa a p acnopH>Keaaa 38M 6yneT oxono 00 MeeK 

( npK CKaaapoBaHKK CO CKOpOCTbiO lQ nonoc / cex). lln11 Ka>Knoro KOHKpeTaoro CHIIMKa 

CKOpOCTb CKaHifpOBIIHH!I 3 llL\a9TC!I ynpaBnsliOII!9ll nporpaMMOll. noaToMy B pacnopHlK&HHH 38M 

6yneT .nocTaTO'lHO ape Meaa amt Bb!nonaeHH!I 3THX onepanaA. 8 cny'la!lx JKe aanaanb•aaallH 

38M aonpoc o ToM, nepeaaBaTb Macxy aa CA ana seT, pell!aeTcsr B aaaacaMOCTR oT C()OT­

aoweaa!l MelK!ly soMepoM mena, Ba!IThtM aa nepaoro xona MICKa, a soMepoM Toll mena, xo­

TopaR CKaHHpyeT CHaMOK B naHHbtll MOM9HTo KoMaHna 

6. ' C 'l H T bl B 8 B H e HOM epa nonocbJ H HOM epa m e-

n a• 

n03BOnR9T yTO'IHHTb COCTOSIHH9 aBTOMaTa B mof5oll MOM9 HT Bp9M9HH. no 3TOll KOMaH-

119 8BTOMaT Bbt.[laeT Bbl'lHCnHT9HbHOil M81I!HH9 C COOTB9TCTBYIOII!HX perHCTpOB T9KYU!H9 3Ha-

'l9HH!I H'OM9pOB nonOCbl B menH. 

CxaHHpOBaHBe C nasao ll aaCTpollxoll, OT6?8KOBKa KOOp!lHHaT H aanHCb RX B 6yljlepay10 

naM!!Tb aBTOMaTa npexpamaiOTC!I no KOMaHne 

7. • K o a e n C K a H H p 0 B a B a !! 

Haxosen, o.nsa aa xoMaHll Mawaabt "Maacx-22' Mo>KeT 6lotTI> aaAelcTaoaaaa !tax 

')l(.nymall OCTaHOB" • OcT a HOB Mali!HHbl llpR BblXOJl9 sa STY KOMARAY AJUTCR 1 noxa H9T Bbl30-

Ba HH C O.[lHOr O HOI 05b9KTOB1 C KOTOpblMH MaWRBa RM99T npRMYIO CB!I3b. nosranesae XOT!! 

6bt o.naoro caraana Bht30Ba ocymecTBnsreT nycx MaWRHht. 

Oneaxa npoaaBOIIRTenbBOCTR aBTOMaTa 

8o Bp9M!! CKaHRpOBaHR!! IjlOTOCHHMKa Bbl'lRCHRT9nbH8!! MSWaHa 'MRHCK-22' f5yii9T Tpa­

THTb Bp9M!I B OCHOBHOM R8 Bbl'lHCn9HH9 napaM&TpOB MaCKH 1 C'lHTblBaHH9 RSijlOpMaURH C 6y­

<jJepa CA n aanncb ee B coOTBeTCTBYIOII!Re 30Hbt onepaTRBHoll naMRTR. 
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no cnenaanbBblM M8pKepaM K8)1(Jlb!l! CBHMOK n e pen H8 '181IOM CK8HIIpOB8BHSI AOI!lK9B yc­

T8H8BI!IIB8TbCR B onpeaeneaaoe nono>KeaKe c TO'IHOCTbro ae BKlKa 0 , 5 MM. T81(aH TO'IBOCTh 

ycTBHOBKH CBIIMK8 HBOOXO!IH M8 AIIR Toro, 'IT06bl na"paMBTpbl nepBblX KOAOB M8Citll, Bbl.l18B8B­

M bl6 M8UlHHO!! aa peracTpbl 8BTOM8T80 COOTBeTCTBOB81!H lWOp!IIIR8T8M penepRblX KpBCTOB 

CBHMK8 C TO'IHOCTblO !10 IIOIIYWIIpBB bl KOpH!IOpa MaCitHo 

nocne Toro, ..:u npocKaaapoaaabr nepsbre aecJton&xo nonoc <j>oTocaJIMJ:a, • MaacJt-22• 

H8XOilBT TO'IHbl9 3B8'19HHR KOOp!IBBBT penepBblX KpBCTOB H IIpBBOAliT M8T8M8TH'I&CKYIO MBCKY 

C06b1TBSI K CBCTBM9 KOOpJJ.HH8T CK8BBpyromero 8BTOM8T8o npa Clt81IHpOB8RHH IIOC1!91lYIOIIIIIX no­

I!OC <jloTOCBHMK8 KOilbl MBCKH Bb l!IBIOTCR B CHCTaMe KOOpllBBBT CK8RIIpyro!llero 8BTOM8T8o 

noaroTOBK8 M8CKH BKIIIO'IBBT B ce6R: 

I • AaaltiiG o6cTaHOBKH aa cnenyrometl nonoce <jloTocanMJ:a. 

2. B b! 'IIICI!BHHB X -KOOp.O.IIHBT KO!IOB M8CKH. 

3. Onpeaeneaae yrnos ¢1 aaKnoaa TpeKOB B TO'IKax nepeceqeaaa c naaaeA c Kaaapo-

BB.HRSI. 

4. Onpeaeneaae aoMepos meneR N
1 

no aal!neaabrM yrnaM ¢ 1 

5. Ynopaaoqeaae KOAOB MBCKB no napaMeTpaM N 
1 

, ¢
1 

llna MaWIIHbi • MHHCK-22• 6brl!ll nonyqeabl one aKa speMeHll paooTbl Tax 6noKoB npor­

paMMbi, KOTOpbl9 B OCHOBHOM onpeaenRIOT IIpOH3BOilHTBI!bHOCTb M8IDHHblo BpeMR 0 38Tp8'IHB8-

eMOe Bbl'IHCI!HT91!bHOA M8WHROl! H8 B~e onepanHH0 Bblp8lK8BTCSI CIIBAYIOI!IeR npB61!HlKBBHOA 

.PopMynol! (a pacqeTe aa oaay nonocy <j>oToCHHMKa): 

T ( P 0 , P, m) ~ Po + 10 p + 0,65p 2 + m , 

r.11e: 

p
0 

-oomee 'IHCIIO TpeKOB, IIO!II!elKSIIIHX H3MepeHIIIO IIpH CK8HIIpOB8HKH CHHMK8 C Jl8HHOl! 

H8CTpOl!Kol!; 

p -'IHCI!O TpeKOB, liO)ll!9lK8IliHX H3MBpeHHIO B .l18HHOl! IIOIIOCB <jlOTOCHHMKa; 

m -'IHCIIO TO'I6K, H3MepeHHbiX Ha npe!lblllYili6A liOI!OCB <j>oTOCHKMKa; BpBMII T - 11 Man-

I!HC6KYRA8X. 

J13 STOl! Oll6HKH cneJlyBT, 'ITO apeMR, 38Tpa'IHB8BM06 Bbl'IHCI!HTBI!bHOl! M8UlBHOl! IIpH 

CK8HHpOB8HHH OAROro MHIII!HM6Tp8 C HIIMK8 0 6yneT IIOpR!IK8 

T (3,3,3) • 40 MeeK ana 3-nyqaabiX cooblTHA, 

T (5,5,5) • 80 MCBK .111!11 5-nyqeablX C06blTHl! 1 

T ( IO,I O,I 0) - I80 MC91t lli!SI 1 0-ny'IBBbiX COOblTHA. 

3TO o3aaqaeT, 'ITO Maorae H3 I 00 -MHnnnMeTpoablx Jtanpos c 3-, 5- 11 IO-ny'laBhiMH co-

6biTKRMH He MOrYT 6biTb !IpOCit8BHpOB8Hbl B BBKOTOpblX H81Ip8BI!6HHSIX 6blCTpee '19M 38 4, 8 

If I8 CBKYHil COOTBaTCTBeHHO. 

B 3BBHCBMOCTB oT opaeaTanaa TpeKoB aa <j>oTocHHMKaX nocnenKHA cKaaapyeTCII a on-
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ROM I!H60 !IBYX B38HMBO IIBp!I' 

TOM HIIII IIHOM H8IIpaBI!9BHII o : 

MacJ(e C06b!.THH. J1a<f>opM8UHR 

•HacTpoAKa•. 

no OKOH'IBBHH CK8BIIpOB• 

B8pHT91!bHOA o 6pa6oTKB Ba Ml 

C06b!TIISI Ha KS>KAO!! 113 CTape 

XIlX' TO'IBK, H8XOilHT0 3KCTp81 

onpeneneaasr, npHBOAIIT pe3yn 

pa6oTKH ax aa 6on&mo!! Mama 

BpeMsr nepBB'Iao!! o6pa6c 

CHT KB K OT .O.nHH bl Tp9K8, T8K 

ro TpeKa. i1TepaTI!BHbiA MeTOJ 

OK838 1!CR O'leHb ~eKTHBHblM 

eT 2-6 ceKya.o. aa MB!UIIHe Kl! 

50. nporpaMM8 Bb!Opoca HC!Ibl 

8BTOM8T8 nB3, paOOTSBmero 

KOOpllHH8T Cl!eAa ny'IK8 0 TO 0 . 

THH • 

"iTo6bi IIpOCK8HHpoB8T. 

lOili&My 8BTOM8TY Tpe6yeTCII 0 

Mepeaae, nepaaqayro o6pa6oTK 

T opa, !IBYX H Tpex MHHyT COO' 

3TH OllBHKH IIOIIY'I9Hbl !IC 

HbiMH. CneayeT noaqepKHyT&, 

Oll6HKH 38BHCRT OT CIIOC06a 3, 

BhiWe oneuoK npennonaranoCb1 

TO'I.HOCTblO I00-200 MHKpoH nc 

lKB liP6JlliOIIO>K6HHe, 'ITO TpeK 

CTBYIOIIIH9 TpH TO'IKH MSCKH, I 

IIOIIYWHpHHbl KOpH!IOpa MSCKII. 

axone cKaaapyromero aaToMaT 

CHHMKe). 

Ecna s nponecce nepsa~ 

TpeK Bb!XOAHT 38 npe!IBI!bl KOJ 

eTCH KOManna aa noBTopuoe E 

ObiTb acnonb3osaa 6onee cno• 



•M CK8HHpOB8HHH AOH~9H y c­

:e 0,5 MM. TaJtaH TO'IHOCTh 

lBblX KOAOB MI'ICKH 0 Bbl.ll8Ba0-

IHBTBM penepHbiX Kp9CTOB 

c <jloTOCHJIMKa, • Muac~~:-22' 

OAHT M8T9M8TH'I9CKYID MBCII:y 

xanupoBaHHH nocnenyromux no-

:Ka.Hupyromero aBToMaTa. 

JOCO'IOBHH C HBHHeA CK8H11p0-

reHH pa60Tbl Tex 6noxoa npor­

Mamaabl. BpeMH, 3aTp8'1HBa­

cnenyromel! npu6nu~eaaoA 

m • 

JHpOBBBHB CHHMK8 C ABBHOA 

ljlOTOCBHMK8; 

RBMKB; Bp9MH T - B uun-

'lHCHHTOHbHOA MSIIIHHOA npH 

r11A 0 

r 11A , 

co6blTIIA. 

: 3-, 5- u 10-ny'leBbiMH co­

•ne auux 6blCTpee 'IOM 3a 4, 8 

IOCHO.IlHUA CK8HHpyeTCH B 0.11-

r 

t 

HOM nu6o nayx B38HMao nepneBABKynupablx aanpaBneaaux. Heo6xonHMOCTb cKa.HHpoBaBHH a 

TOM HHH HHOM HanpaBH9HHH onpenenHeTCH ynp8BnRIDW9A nporp&MMOA no M8T9M8TH'I9CKOJ! 

Maci(e co6b!.THH, l1u<jlopMaUBR o aanpaBneBHB c~~:aaupoaaHBH BblAaeTcH Ha CA c xoMaHnoA 

'HacTpoAxa'. 

flo OII:OH'IBBHH CKBHBpOBBHHH HH<jlopMBUHH C ljloTOCHHM.KB noJXBepraeTCH 8HBJIB3y H npeA­

B8pHTOHbHOA o 6pa6oTKe aa Mamuae 'Maacx-22', flporpaMMa npoaepue'l' xa'leCTBO H3MepeHHH 

co6biTHH aa xa~ol! 113 cTepeonpoexnul!, npoH3BoABT crna~uaaaae TpeKoB u Bb!6poc 'nno­

xux' TO'IOK, H8XOJXHT0 3KCTpanonupyg TpOKH, KOOpAHHBTbl BOpWBH C06b!THH H TO'IBOC'rb RX 

onpeaeneauu, npHBOJXHT pe3ynbT&Tbl B3MepeBHA K cTaBABPTBoMy BRAY nnu nocnenyromel! o6-

pa6oTKH ux aa 6onhmoA Mamuae. 

BpeMH nepBB'lHol! o6pa6oTKH ualjlopMauuu, oTaocumeAcu 11: oaaol! npoe~~:nuu Tpe~~:a, 3aBH­

CHT K aK OT AHHHbl TpeKa, TaK H OT 'lHCJia 'nnOXHX' TO'I9K0 H3M9p9HHblX B 0Kp9CTHOCTH 9TO­

ro TpeKa, l1TepaTHBHbiA MOTOJl Bb!6poca 'IIJIOXHX' T0'19K HO MOTOAY HaHMOHbWHX KB8ApaTOB 

OKa3aHCH O'lOHb a¢<PeKTHBHblM JXHH BTOpH'lHblX CJIOAOB C06b!THJ!, TaKa!! O'lHCTKa TpOKa Tpe6y­

OT 2-6 ceKyHA ua MamHae KJiacca 'MnacK-22' npu o6weM 'IRene TO'IOK aa TpeKe nopHJXKa 

50. flporpaMMa Bbt6poca acnbiTbiBanacb Ha 'IHCJIOBOM MaTepuane, KOTOpb!l! nocTynan c nony­

aaToMaTa nB3, pa6oTaBmero B pe~HMO HMHTaD:HH CKaHHpyromero aBTOMaTa, lJTo K8Ca0TCH 

KOOPAHHaT cneAa ny'IKa, TO oaR o6pa6aTbtBaroTcH nocne Toro, KaK aaAneaa Bepmuaa co6br-

TB!I, 

"1To6bl npOCKaHHpoBBTb 100-MHHHHMOTpOBbtA CHHMOK B OAHOM HanpaBHOHHH, CKaHHpy­

IDW~My aBTOMaTy Tpe6yeTCll OKOJIO 10 COKYHAo 0TCID.Ila 061Uee Bp9M!I0 3aTpa'IHBBOMOe Ha H3-

Mep9HH90 nepBH'lHYID o6pa60TKy H 3BHHCb HB MBrBHHYID HOHTy, 0Ka3h!B89TCR nop!IAKB nony­

TOpa, AByX H Tpex MBHYT COOTBOTCTBeRRO AHH Tpex,-nRTH- H JlOCHTHHY'IOBblX C06b!THA, 

3TH Oll9HKH UOJIY'lOHbl JXO COCTaBHOHB!I pa60'IHX nporp aMM H RBn!IIDTC!I opHORTHpOBO'l­

HblMH, CneAyeT noA'lOpKHYTb, 'ITO anropHTMbi nporpaMMbi, a cneJ:toBaTOJihHO, H BpeMeHHbte 

OUO HKH 3BBHCRT OT c noco6a 38ABHH!I MBTOMBTH'19CKOJ! MBCKH, flp~ HOHY'IOHHH npHB9AOHHblX 

Bb!WO oneHOK n peAnOJiaranOCb, 'ITO HB npOCMOTpOBO-H3r,<OpHT9HbHOM CTOHO H3MOp!IOTC!I C 

TO'IHOCTbiD 100-200 MHKpOH no TpH TO'IKH Ha Ka~OM TpeKe C06blTHH, l1CHOHb30BBJIOCb T BK • 

~e npeAnOJIO~OHHO, 'ITO TpeK MBHO OTJIH'IaOTCR OT Hapa60Jibt0 HpOBOJXOHHOA 'l9pe3 COOTBOT­

CTBYIDWHO TJlH TO'IKH MBCKH, B TO'lHOe, OTKHOHOHHO OT napa60Hbl RO AOJI~HO npeBblWBTb 

nonymHpRHbl KOpHAOpa MBCKU, flpH Bb16paBHOi! CXOMO H3MepeHBll H OT6opa IIH<jlOpMBD:IIH HB 

BXOJ:te CKBRHpyrowero BBTOMaTa 9TOT KOpHJXOp MO~OT 6b!Tb AOCTBTO'IRO WHpOKHM ( 1 MM Ba 

CHHMKe), 

Ecn11 a npon:ecce nepBH 'lHol! o6pa 6oTKH uuljlopMauHH BhlHCH!IOTC!I , 'lTO KaKoA-nu6o 

TpOK BblXOJXHT 38 n peJXOH bl KOpHJXOpa MaCKH, TO C MalllHBbl 'MHHCK-22' B 9TOM Crzy'lae noAa­

e TC!! KOMBHAB HB n OBT OpHOO H3M9p9RHO ljlOTOCHHMKa, flpH noBTOpHOM CKaHHpOBBHHH MO~OT 

6b!Tb HCnOHb30B8H 6onee CJIO~HbiA anropi!TM CJIO~OHHH 38 Tp0KOM0 HCnOnb3yrowHl! KBK pe-
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aynbTHTbl Up8.llbl.llYIIl8rO H3M8p8HHII, THK H HH<jJOpMHUHJO, ·n ocTynaiVIIlYJO B npouecce llOBTOp-

ROrO CKHRRpOBHHHSI, 

C yqeTOM nepeMepOB R .llpyrux 3KCnnyaTSUROHHblX llOTepb BpeMeHH MO)f(HO nonara'rb, 

'ITO a cpeaaeM noTpe6yeTcll ae 6onee 5 Mnay T aa KS)f(.llOe co6biTae. ITpa 15-qacosoti e"'ea ­

aeaaoll pa6oTe CKHHHpyJOmero HBTOMSTS rOJlOBSSI llpOH3BOJlHTeUbHOCTb CKHHHpyJOmel! CHCTeMbl 

OK8lK8TCSI nopSIJlKH 150-250 T b!CSI'I TpeKOB B ro,ll , 

3aM8'18HHII 0 MeTO.lle CKHHHPOBHHHSI CHHMKH 

MeTOJl CKHHRpOBHHRSI menb!O CHH)f(88T TpeOOBHHHSI K TeXHH'I8CKHM X8p8KTepHCT HK8M 

3BM
7 

R B 3TOM ero npeHMymeCTBO, OC06eHRO n p H RCD0Ub30J38HHH Manoll Bbl'IHCnRT8UbHOII Ma ­

lllHRbl, Oaaaxo oa o6naJlaeT pR.llOM aeaoc TaTKOB, KOTOpb!e orpaHH'IHBaJOT ero npRMeHHMOCTb 

JlUSI o6pa60TKH H 8KOTOpb!X THllOB C06b!THII. 

Bo-nepBblX, npH CKHHHpOBHRRH men& JO TO'IHOCTb R3MepeHRSI npo6era 'ISCTHII 6yJleT He ­

B8UHK8, B 'ISCTHOCTH, Oll!H6Ka B R3MepeRHH KOOpJlRRHT KOHIIH Tpexa 6 y JleT nopRJlKH 0,5 MM 

aa ljloToCHHMKe. ITo3TOMY B cnyqae aeo6xo.llHMOCTH 6onee TO'IHbie H3MepeHHR xoopaaaaT 

KORIIOB Tp8KOB npR,lleTCSI UpOH3BO.llRTb HH DpoCMOTpOBO-R3M8pUTenbHblX CTOUSX. 

Bo-BTOpbiX., npa CKSHRpoBaHRH menbJO Oll!H6xa B R3Mepeaaa xoopauaaT Tpexoa 6yayT 

6on&lll8, H8)1(8UR DpH CKHRHpOBHRJIR 'TO"!KOII'. ORR 6nR3KJI TOUbKO B TOM cnyqae, KOr,lla 

cxaaapyJOmaR menb napannen••• R3MepaeMoMy oTpeaKy Tpexa. ITpx orpaRR'IeaaoM aa6ope 

menell c ll!aroM no yrny /':;. ¢ ~ 3° T8XYIO napannenhHOCTb o6ecne'IHTb aenb311, u om•6-

u H3MepeHRII ,llOUlKHbl B03p8CTR, 3TO 06'b!ICRSI8TCSI 60Ublllell lllHpHHOI! CRrHana, llOCTYUIIJC•"!le­

ro aa axoa CA npu cxaaaposaaRR menbJO, 8 THK)f(e TeM, 'ITO npa oTcyTCTBHR napannen&l!oc­

TR mena oTpeaxy Tpex8 ljlopM8 caraana H cMemeaae ero neaTp8 OTHOCHTenbHo Tpexa aaaa­

CRT OT pacnpeaeneHHSI Dy3blpbKOB B.llOUb R3MepS1eMoro 0Tp83K8 Tpexa, nn11 OUeHKR 3THX 

Oll!R60K MOlK8T 6b!Tb RCll0llb3088R8 HM8101118RCSI nporpSMMH MOLienHpOBHHHSI pa60Tbl CKHHHpy-

10mero aBTOMaTa. 

Haxoaen, paccMaTpasaeMblll MeToa CK8RHpoaaaHII ae npeaycMaTpnaa eT R3Me peHRII Ta­

xoll xapaxTepRCTRKR Tpexa, K8K DnOTROCTb HORH3811HR. 

B 6onee COB9pW8HRbiX CKHRHpyJOIIIBX HBTOMHTSX, C03.ll8BS eM blX HH 6aae cnenHSUbHblX 

aneXTpOBHO-.IIY'I8BbiX Tpy6ox, CKHHRpOBaRHe CBeTOBblM WTpHXOM ( menbJO) HCll0Ub3Y8TCSI npe­

RMym8CTB9BHO B p8JKRM9 npOCMOTpa ljJOTOCRBMKOB. 

12 

t 

1. P.v.c.J-Iough, B,W. Po 
Photographs. Proc eet 
fo r High- Energy Phy 

2 ,J,V. Fr·ank, P.V.C,lloug 
tories, Nuclear lnstnu 

3. J,M.Burren, W.A.Woo 
Bubble Chamber Pho 

4 . G .R.Macleod, The D 

for Spark Chambers 

5 , Proceedings of the 
Spot Devices , Paris, 

6. Proceedings of the C 
Bologna, CERN 65-1: 

7. W,llumphry, PEPR-~ 
Programming for l {Pl 
October 19o:J. 



0my~ B npouecce nosTop-

~peMeaa MO>KHO nonara'rb, 

rae, npa 15-'!aCOBOii e>Kell-

OC Tb CKaHHpy~mefl CHCTBMbl 

a 

BCKHM XapaKTepHCTHKaM 

ManoA Bbi'IHCnHT9nbHOII Ma-

'IHBB~T ero npHMBHHMOCTb 

npo6era qacTau 6yneT ae­

!Ka 6yneT nopHilKa 0,5 MM 

! H3M9p9HHH KOOpllHRaT 

!nbHbiX cTonax .. 

KOOpllHHaT TpBKOB 6ynyT 

• B TOM cnyqae, xorna 

pa orpaaaqeaaoM aa6ope 

acne'!HTb aenb3a, a omw6-

Haol! caraana, nocTyniJIC·'!Ie-

I OTCYTCTBHH napannenbP.OC-

OTHOCHT9nbHO TpeKa 3aBH­

·peK8, Jlna OUBHKH aTHX 

rtHpOB8HHH pa60Tbl CK8HHpy-

:MaTpHBaeT H3M9p9HHH T8-

:arx Ha 6aae cnenHanLHbiX 

(menbJO) acnonb3yeTcR npe-

fl H T 9 p a T y p a 

1, P,V,C,Hough, B,W. Powell. A Method for Faster Analysis of Bubble Chamber 
Photogr aph s , P r oceedings o f the lnternational Conference on Instrurrentation 
fo r High-Energy Physics, Berkely, 1960, 

2 ,J,V,Fr·anJ<. P.V.C,llough, B,W.PoweU,Realisation ofHPD Sys tems at 'Three Labora­
tories, Nuclear Instruments and Method s, v. 2 0 ( 1963), 

3, J.M.Burren, W,.A,Woodley, Tile Use of a Flying Line for Automatic Scanning of 
Bubble Chamber Photograph s . Nuclear Instruments and Methods, v,2 0 ( 1963), 

4 , G ,R.Macleod, The Development o f Data Analysis Systems for Bubble C~ers, 
for Spark Chambers a nd for Counter Experiments, Nuclear lnstr, and Methods,v. 

v,2 0 (1963). 

5, Proceedin gs of the Conference o n Programming for HPD and other Flying 
Spot Devices , Paris, CERN 6~ 34, October 1963. 

6, Proceedings of the Conference on Programning for Fiyl.ng Spot Deoices, 
Bologna, CERN 65- J 1, Mar ch 1965, 

7. W,Humphry, PEPR-Pr ogtumrring Progress. Proceedings of the Conference on 
Progr amming for 1 IPD and o ther Flying- Spo t Devices, Paris, CERN 6~ 34, 
October 19o3, 

PyKonHcb nocTynana B K3tl8TenbCKHll OTaen 

27 HOR6pa 1965 r, 

13 



'J'Illduu IHH&h8HE: XI'IHhHuevd 

'UHUUI"'8 HIIM ua~ ll:>oH~Q 

X 

"lied~ -~ S 'quam -IS "IIHH8liOdHH8ll:> 81"19X:) 

•t :> • d 

0 



~ (;;)' .... C\1 
~ II .. 

""1::1 ~ 

J .....-..._ ..---,. 
..... ~, ·~& 

~ 
'II 

X 
----~ ...... -

• Tpelt. p K C 2. 

0THOCHTenbK&SI 8MUnKTy.lla CHrHana i(t) K81t tPYHKUHSI yrna HBKnOHB !U&nH </J .llnH 

paanK'iHbiX 3HB'l&HKI napaMeTpOB R K d. napaMeTpbl menB: f • 1000,. , ll• 20,.. 

15 



8:x.od 

C 41Um618DHUI! c M/1 
to : I xopolfmepucmul( nAiiHKU. 

t,: 

cr!: 

~lj : 

HocmpouKo npoiPD"'"'ill. 

floo,grolKa lfliOtl~ l'tOCKU 

Mil IJ~I'tt',Pt'NVIf J111,,11(14 
I HQ'IOA~ CNUHI(O 

p II C 3. 

Bnox- cxewa nporpSWMbl ynp8Bne HIIII CXaHHPYJOlllHM 8BTOW8TOW. 

16 

Hem 

© 

Bnox-cxeMa npor 

---



~10 

P H c 3 a. 

"IOlUHM 8BTOM8TOM, EnoK-cxeMa. nporpa.MMbl ynpa.aneHH!I CKBHHpyJOlUHM aaTOMBTOM (npoJlon>K eHH e J. 

17 


