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OE 0003HABAHI!l! OEPA30B nPI! OTEOPE CHI!MKOB C TPEKAYI! ~CTI!U 

CCCP 1!.1!. UyKK6pii8H 

TeXHMqecKHe H 3KOHOUHqecKHe Tpy~HOCTH 1 B03HHXBD~e npB DODUTKe HCU0Hb30B8Tb aneKTpaH~ 

HQ-BUqHCRHTeRbHHe wamBHH (3BU) ~RH 8BTOII8THqecKoro 8HanH38 KHIIepHHX CHKIIKOB, onpe~enHD!CR, 

a Ka8eq8all cqere, 6oKDmBW oO~ewou coo6me8HA 88 BXOle. ~cno aneue8TOB aso6paaeHHR a cHBW

Ke HSUepReTCH IIRnRBOHHIIH, C KaltlHII aneue8TOII npHHRTO CBR8HB8Tb OA8Y lBOHqHYm elH8HQY (6HT); 

KaaanOCb 6u, B KaJtlOII CHHIIKe COlep&8TCH UKnRHOHH 6HT, 

B l6IICTBKT6nb80CTH 3TO lanexa He T8K. ilOl06Hue p8CCYil6HRH 6HnR 6u npH¥6HKUH K ~1K

TY8UH088HII H306paxe8HH¥1 B KOTOpYX OTCyTCTBymT KaKHe-nH60 CT8TBCTHqecKHe CBRSH UeZlY aneuea

T811H.H8np0THB1 peanbHI¥6 KHII6pHH6 C8HIIKH X8p8KT6pB3fDTCH 8BaqerenbHOll CTSTKCTHqecKOll R86H

TOqHOCTbm. Ho 3TO 388qKT, qro AIR DP6lCT8Bn6HKH T8KKX H806pazeHRII DOTpe6yeTCH rop&3l0 

lle8bWHH H8~0pii8UH08HHH 611KOCTb 1 qeu DpH 06HqHOU D08H61168THOII KOlKPOB8HHH 1 npBHHTOII B BeKO

TOpHX CHCTellaX BB0l8 H306paaeHHll B 3BY, ~H Taro, qro6Y Clt8Tb C006meHHe, HYJtHO DPH BBOle 

H306pa&eHHll B 3BM OTK838TbCH OT D03neU68T80rO KOlKpOB8HHH1 npOH3BOlKTb HB oupeleRe8HOII 

ararre BBOlB Bu6op yze He aa sneueHTOB, a KB o6paaos. 

I!UeBHO TBK le"CTByer 3pHTelbH8H CHCT6118, B X0l6 3Banm~HH OHH OK83anBCD XOPOWO npHC

ITOC06neHHO~ K TBKO»y COKpa~eHHOIIY ODHCHHKD H306pazeHKll 1 Hasneqee~m HH~piiBU~H H3 H306paxe

HHll, Ha nyT~ OT cerqaTK~ K BUCWHII OTlenau 3pHTea&HOrO 8HHRK38TOpa C006~eHHH "CKHIIB~TCB", 

npe~CTBBnHDTCH BO Bee 6onee A 6onee 3KOHOUHOll ~pue, EnarOlHPH 3TOIIY U03r sam~meH OT ITO

TOKB Ha6uroq8ux c~reanos. nonuraeucR onpelerrHTb, qro lenaer apxrenbHBH cHcreua na6opaara, 

Koropoi!y nopyqeHo npocuorperb xauepeue CHHUKH, onoaHSBBR o6paau ca6ura~ roro HRH ~Horo TH

na, K O~eHHM, B03UOXHO RH TeXH~qecxoe IIOlenHpOBBHH6 HeKOTOpHX onepaQH~, OCymeCTBRH611HX 

rrpH OD03H8B8H~K. 

flepBY~ 3T8IT OIT0388B8HHH ocymeCTBITReTCH yze 88 ypOBBe cerqaTKH. C~cTeMa peuenTHBHHX 

none~ CeTq8TK~, B K8Kl011 H3 KOTOpHX U6HTpanbB8H 80HH B036YJtleHHH OKpylteHa TOpiiOSHHU KOnb

UOU, leacrsyer KBK ~HRbTp npOCTp8HCTB6HHYX qaCTOT /If, 3leCb OTHOCHTeXDHO yc~nRBBDTCH BepX

HHe qacTOTH, DOlqepKKBBDTCR nepeUSAY BpKOCTH, 116ITKBe leTanB, B nepBOM npK6nHJteH~H IIO&HO 

DOnaraTb, qro aneueHT BOCDpHHHU8eTCH K8K KOHTypBH~ TaM, rle R8Dn8CH88 OT pacnpeleiTeHHH Bp

KOCTH npeBOCXOlKT HeKOTOpHII nopor orpaHHqeHHH. T8K8H CHCTeua XOpOmO BlBDTHpyeTCB. KOBTyp

HYe anelleHTH Oy~T BH~eneuu, laKe ecnH ~OH aaueTHO HeOABOPOle8. 
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M3 C~B~HCTHKH H30dpaxeHBA H&BeCTHO, qTO pacrrpe~eneHBe BepOHTHOCTeA nepeXO~OB peaKO 

Hep&BHOMepHO, B~opoe npHdnKi eHHe K SH~pOnBH HCTQqHKK8, yqHTHB~ee STO pacnpe~eneHHe, cy

•eCTBeHHO OTXHqae~CH OT nepBoro, BHqHCX6HHOrO no ~8HHHM •o~HOMepaoA• CT8THCTHKH, 3TO YK83H

B86~ aa donbwoe aHaqeaHe paccuarpHBaeuoro ~Hna ~Hnb~pa~H . CHcTeua pe~enTHBHHX noneK ce~ 

qaTKH npe~craanHeT codon cBoero po~a ~eKoppenHrop. CraTHCTKqecKae CBH3H uex~ aneKeH~aKB 

aaodpazeHBH nocne npeodpaaoBaHKH a&KeTHO ocnadnHD~cH. Coa~aD~CH npe~nocHnKa ~nH A&nbHeA

mero CXBTKH COOdmeHHH . TaKoro ~Rna onepa~aa nerKO MOAenKpyDTCH B TeXHHKe. B qacT HOCTH, paa

padOT8HN H onac&HH B nHTepaType npOCTp8HCTBeHHHe ~HXbTpH aaodpaxeHHA, ocnadnHDmH6 "HK3KQ

qacTOTHHR" woH, no~qepKHBBDmKe KOHTYPN (cM.,HarrpHuep, /2/). 

B~opoK 3T6n OD03H8B8HHH - BHHBneHHe donee rnydOKKX CTBTHCTHqecKHX CBH3eR B aaodpaxe

HHHX: CT8THCTKqecKHX CBH3eA B~OXb KOHTypa, Ha 3TOK aTane npOKCXO~KT BH~eneHHe npOTRZeHHHX 

od~eKTOB Ha cnaxHOM woHe B cpe~H ~K~ya~A. AnH aToro Ha~o pacnonara~ aaaaoTponHHK 

~KnbTpOK, KOTOpNA B O~HOK HanpaBneHHH ( B~Onb KOH~ypa) ocnadnHeT BepXHae qaC TOTN, 8 B ~py

rOK (nonepeK KOHTypa), ocnadnHeT HKIHKe qaCTOTN, B rrpOeK~HOHHOR 30He 3pHte4bHOR KOpN ro

nOBHOro M03ra KaBOTHNX ~eRCTBHTenbHO OdHapyxeHH KneTKK, OTBeqaDwHe cepHeR HUnynbCOB TOnb

KO H6 DOHBneHHe B HX pe~enTHBHOM Done 0Tpe3K8 KOHTypa , OpKeHTHpOBBHHOrO onpe~eneHHHM odpa-

30K, KBK H pe~entaBHHe DOnH CeTqBTKK, 3TH nonH BHHBnHDTCH B npHKNX aneKTPOWK3HOnorwqecKHX 

ODHTBX /3/. 0DNTN CTBBKnKCD HB KOWKBX K ode3DHHBX, HO HeT COUHeHKR , qro DO~OdHNe DOnH Kr

paDT BHBHYD ponD K B 3pHTenDHOR CKCTeMe qenoBeKa , 

MayqeHHe 3TKX KOPKOBHX penenTKBHNX noneR noKaaano , qro DO Kpa HK npOTHKeHHOR cyuuapyD

meR odnacra pacnonoKeHN TOpY0 3HNe 30HN (pac,!), 3TO BNrO~RO OTnaqaeT pe~enTaBHOe none OT 

npocTeAmeA uo~enH ero, yxe npaueHHDmeRcH B reXHaKe aHanaaa aaodpaxeHHR rpeHoB, a aueHHo , 

OT nHHenHoro ~oKyca , nponaBO~Hwero cyuuanaD B npo~onDHOM HanpaBneHaa, Ho He no~qepKHBaD

mero nepenanN B nonepeqRou HanpaBneHKH , TaHoro rana npe~cTaBneHae KauepHNX CHHMKOB KcnonD

aoBaHo , B qacTHOCTK , B CHCTeue PEPR /4/. B aroA cacTeue aaodpaxeHKe cqaTNBaercH naHeRHHM 

WOKycou, opaeHTa~D Koroporo ~HCKpeTHO KaueHRDT. 

B paCCK8TpaBaeUNX KOpKOBNX nOnHX BOCCT8H8BnHB8DTCH pacnaBwaeCH 83-38 WnYKTya~aA KOH

TypH K BMecre C TeM cyweCTBeHHO DO~BBnHDTCH WnYKTya~aa, TenepD OnHCBHKe H30dpaxeHKR TB

KOrO THDB, KBK WoTOrpawaa TpeKOB, CBOAaTCH K COBOKYDHOCTH npOTHZ eHHHX 0Tpe3KOB, qro noT

pedyeT ropaano ueRDme~ aH¢opua~MOHHOR euKocra,qeu onzcaHze acxonHoro HaodpaaeHKH no ane

wexrau. 

Cne~~mHh 3T8D On03H8B8HaH - COKpaweHHOB OnHCBHKe KOHTypHHX H30dpaxeKKR C TQqHQCTDDt 

onpenenBeuoa TpedoBaHHHMa nonyqaTenH. B paccuarpzBaeuou HaKH cnyqae Her HeoOxo~KuocTK 

DpBACTBBXHTD KOHTypu (HBDpKYep, TPBKK qacTa~) B BRAe COBOKYDHOCTH BCeX 0Tpe3KOB,COCT6BXHD-
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~KX 8~H KOHTypu, nocTaToqao, DpOH3BO~H ~eKoppenHnaD KOHTYPHHX zaodpaxeKKh, YK836TD "yrno

BH6 TOqRK" - te TQqKa, rne KPHB23H8 KOHTypa H3Me HHeTCH donee, qey HB HeKO~OpyD noporOBYD 

BenzqaHy, 0cHOB6HH6K ~H TaKOrO cnocoda neKoppen~HK H ~OKpa~eHHOrO ODHCBHHH MOryT cny

XHTb ncHXOXOrKqeCKMe aKcnepHKeHTH C npeACK836HHeK nocne~D~ero 0Tpe3K6 KOHTYPHOh nKHHH no 

KpMBH3He npe~weCTBYDwero OTpeaKa /5/. KocBeHHHK no~TBepzneHKeK npaBKnDHOCTH TBKOrO CDOCO

da HBXH~TCH ~8HHHe aneKTPOW23HOnOrKqecKHX KCCne~OBBHHR 3pHTenDHOR noKpHwKH nHryWKH /6/. 

TaM odHapyxeHH KneTKH, OTBeqa~wHe cepaeR HKnynD COB 86 nOHBneHHe yrnOB B HX pe~enTaBHOM 

none. 

ToqHQCTD t C KOTOpO~ rnaa O~eHaBaeT yrnH, OTHOCHTenDHO HeBenHKa H H3MepHeTCH rpa~Ca

KH (TOr~a KaK OCTpOTB apeHHH KMeeT nopftAOK O~HOR yrnOBOR KHHYTH), CnOKH8H CHCTeKa KOHTypoB 

OnKCHBBeTCH KBK COBOKynHOCTD OCOdHX ToqeK - yrnOB H yanoB, nonOXBHKe KOTOpNX H BenKqaHH 

yrnoB oneHaBBDTCH npKdnaxeHHO! ~ 
~TepeCHO OTKeTKTD , qTQ rKnOTeaa Od onzcaHaH CnOXHNX KOHTYPHHX aaodpa~eHMR B Bane 

COBOKynHOCTK npOCTHX KOHWHrypa~KR (CKCTBKa "qro") C YK838HHBM KX npKdnaxeHHOrO npOCTpaH

CTBeHHOrO B36aMHOro pacnonoEeHKH (cacTeMa "r~e") HBXO~KT no~TBBpK~BHHB B KnKHHKe nOKBnD

HHX nopaaeHHR ronOBHOrO M03ra. Ha pKC, 2 K 3 ~eMOHCTpKpynTCH HeKOTOpNe npKKBpN TOro, KaK 

dOnDHOR C oqarOM pa3KHrqeHHH B ne BOR HKIHBh TeMeHHO~ ~OnDKB BOCnpOK3BO~KT K6 DBMHTD ~Ba 

pHCYHK6, 0THQCHTenDH0 CnOKHHe pacyHKa pacnanKCD a~eCD H8 cnyqaRHO pacnonOEBHHHe npOCTNB 

KOH~IIrypa~HK. CKCTella "qTQ11 COlCp6HHn8CD , CKCTeKa "r~e" nOBpell~eHa , 

0~H6 H3 TeXKaqecKaX IIOAene~ , npKrOAH BH nnH BNHBneHaH OCOdNX ToqeK KOHTypoB - naHe~

ndR woKyc , BpamanwK~CH BOKpyr roqKz, cuemeHHO~ OTHoczTenDHO ~eHTpa ¢oKyca ,-Hanonodae Taro, 

KaK BpamaercH crpenKa qacoB. Enaro~apH TaKouy BpameHH~ ¢oxyca nerKo paanaqaroTCH uea~ co

daR H6HOTOpHe npOCTHe Odp83H, - Hanpauep, npOeK~Ha CKpemBHHHX naHH~ II nyqKH naHK~ , HCXO~H

~aX H3 OAHOR TQqKK a COOTBeTCTBYDmKe ~eRCTBHTenbHNK C00HTHHM, 

Ta xe aa~aqa MOKeT dUTD peweHa H C nOMOmDD ~KCKpBTHHX CaCTBM - norzqecKaX ycTpO~CTB, 

Ha BXO~HYD M8Tpa~ KOTOpHX no~aDT carHBnH OAHOBpelleHHO OT rpynnH SnBMBHTOB K30dp6*BHaH, 

TaKaH KBTpa~a nocne~oBaTenDHO aHanaazpyeT Bee none aaodpaxeHHH /8/. 

Bee onepa~aH, 0 KOTOpUX r OBOpHnOCD ~0 CHX nop, ocyweCTBnHDTCH nerepMaHapOB8HHHKa cacTe

M&KH , 3aKpenneHHHKK B 3pKTBrrbHOM 8H8nH38TOpe r eHB TKqBCKH , B XOAB 3BOniD~Ha , 3TO HB~O OCO

dBHHO nonqepKHYTD B CBH311 C HHHeWHe~ TBHABH~Heh npeyBenaqHB8TD pOnD CaMOOdyqanmaXCH 

CTpyKTyp B TeXHHKe On03H8B8HHH, ilepcenTpOHH C DOnBM pe~enTOpOB , cnyqa~HO COe~KH6HHNX C 

8CCO~a8TKBHHMH KneTKBKa , ONXH OH H63~W6KTKBHH H3-38 TOro , qTQ odyqeHae npOH3BO~anOCD OH , 

I) PaayueeTcH , aro - BeCDIIa ynpoweHHoe perneHHe aa~aqa coKpaweHHoro onacaHaH npa 
OD03H6B8HaH, B qacTHOCTK, liN He paCC MOT penll 3ABCD CUOC000B OTHBCBHal! 0Tpe3KOB K TOLl llnH 
HHO~ TpaeKTOpKII MeTO~OB KHTepnonH~HK K 3KCTpanonH~H Tp6KOB, HeKOTOpUe COOdpaxeHKH OTHO
caTenDHO 3TaX lleTOAOB HIIBDTCH,Hanpauep, B padOTe f r f, 
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Ha'IHHaH CO CTSAHH 1 KOr~a C0Xp8HH8TCH BCH CTaTHCTH'I8CK8H H36HTO'IHOCTb, qHCnO H3WepeHH~ B 

npocTpaHCTBe coo6~eHH~ BHat~ane paBHO qucny peuenTopoB , a o6na CTH 1 BCe TO~H KOTOpHX 

npHHa~nexaT ~aHHOWY a pHTenbHOWY 06~aay, 11 HBKOWn8KTHH" . PSCCTOHHHH W8XAJ TO'IKaWH He no3BD

nffiDT CY~HTb 0 "6nHBOCTH" H306pazeHH~ . 

CTpOrO rOBOpH, onepaqHH KOHTpSCTHpOBaHHH H SASnTaqHH , BH~eneBHH npOTHX8HHHX 0Tpe3KOB1 

BH~eneHHH npocTHX KOH~nrypauu~ (yanoa, yrnoa) , ce~qac aaKpenneHHHe reHeTH'!ecKH , Toxe aoa

HHKnH B peaynhTaTe o6y'leBHH , KOTOpoe npHHHTO H83HBaTh 3BOnDUHOHHHW o6yqeHHeW, EcnH ~ H8-

'IHHa._H 6H 06yqaTh H8KOTOpyD CHCTeyY pacn03BaBaHHH H306paxeHH~ 38HOBO, TO yKa38HHHe onepa

UHH HeHa6eXHO nOHBHnHCb 6H H 6HnH 6H CTpyKTypHO 38KpenneHH. Ho Heaaqew 3TO ABnBTb KS&AH~ 

paa, 3A8Cb npKWeHHWO H3B8CTHOe H3peqeHne : "• • • HayKa COKpa~aeT HaW OnHTH 6HCTpOTeKy~e~ 

XH3HH" . KaK H » 3pHTenbHO~ CHCTewe, B T8XHHt!8CKO~ CHCTewe paqHOB8nbHO HB'IHH8Tb o6y'IBHH8 

nocne Toro, KaK nponaBe~eHu yKaaaHHue onepauun . ITpocTpaHCTBO coo6~eHH~ (o6paaoB) 6y~eT 

KWeTb Tenepb aHaqnrenhHO weHbmee qucno uawepeHH~ , u npu Ha~nexamew aaAaHHH aTHX nawepesu~ 

(BH60pe npH3HaKOB 06p830B),o6naCTH , OTHOCH~HeCH K ~8HHHW 06paaaw , CTaHOBHTCH KOWn8KTHHWH, 

Mo&HO aaAaBaTb onpeAeneHHHe npH3HaKH KOnH'I8CTB8HH0 1 KaK 3TO ~enaDT ce~qac, AaBSH 

HHCTPYKUHD na6op aHTY 0 BH~eneHHH Ka~pOB, r~e OT~enbHHe yrnH H yanu KOHTypHHX H306pa~eHH~ 

pacnonaraDTCH o~HH ·OTHOCHTenhHO ~pyroro 6onee HnH weHee onpe~enenHw o6paaou . YcTpo~cTBo 

BBOAa ~On&HO 6y~eT nHWb BH~enHTb KOHTypHHe aneweHTH, npOTHX8HHHe 0Tpe3KH 1 yrnH H yanH , 

npH6nH~eHHO xapai<TepH30B8TD HX KOnH'I8CTll8HH0 1 8 3BM , KYAS BBO~HTCH 3TH ~8HHH8 1 npOH3BOAHT 

BH60p, 

O~HaKo wo~Ho " He onpe~enHTh npnaHaKH aapaHee, a, ucnonhSYH paccwoTpeHHH~ coKpameH

HH~ CUOC06 BBO~a (OUHCBHHH) KOHTYPHHX H306pa~eHH~ , BH~enHTb o6naCTH B npOCTpaHCTBe C006-

~eHH~ , OTHOCHmHeCH K HHTepecyD~HW nony'laTenH o6paaaw . Ce~'ISC paapa6oTaHU H8KOTOpUe KeTO~ 

o6y'leHHH 6e3 npe~BSpHTenbHOrO BH~eneHHH npH3HaKOB 1 KOTOpHe MO~HO 6y~eT, UO-BH~HUOWJ 1 HC

nonb30B8Tb H B ~aHHOM cnyt~ae . 

ITocne OT6opa KSAPU UOCTynaDT ~nH TmaTenDHOro KOnH'I8CTBeHHOrO SHanuaa B ycTpO~CTB8 1 

yze He uuenmue OTHomeHHH K Teue AaHHoro ~oKna~a . HacanwerocH nnmh apnTenhHHX o6paaoB B 

06U'IHOU nOHHUaHHH 3TOro Te pUHHa . 0AHaK0 1 nO-BH~HMOyY, B ~anbHe~meu y~aCTCH C03~8Tb CHC Teuy 

8BTOM8TH'I8CKOro OU03H8BBHHH 11~H3H'IeCKHX 06pa30B 11 C y'leTOU ~aHHUX TO'IHHX KOnW1 8CTBeHHHX 

H3UepeHH~ , a B KOHe'IHOU C'leTe, - H cauoo6y'laDmyDCH CHCTeuy ~nH 06Hapy~eHHH HOBUX HBnBHH~ . 
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ABTOIIATI:I H IIOJIYABTOIIATI:I niDI OEP!EarKH KAliEP!IIiX CHHIIWB 

(odsop) 
P. Ilose 

I!pHHI\lln padOTU 

cospewesHHe nysupbxosue Kawepu, padoraD~He s nyqKax wo~ux ycxopHrenell, cnocodHH Aasarb 

zerO~O HeCKOnbKO IIHnnHOHOB ¢QTOr~HII. Ha donbmHHCTBe HS 3THX ¢QTOrpa¢HI! ~HXCIIpOBaHH 

codHTHII, npeACTaBnllm~e HHTepec A)!ll ~HSHKOB-SKCnepHIIeRTaTOpOB II no~neza~e odpadOT!te . 

Odpadorxa sxnmqaer B cedi! secxonbKO sranos: 

!. I!pOCIIOTp nneHOK H OTdOp XaAPOB , COAepza~X HHTepeCHHe COdUTHII. 

2. HsuepeHHe xoop~HaT roqex cne~os qacrHn Ha ¢oror~Hax. 

J . BOCCTaHOBneHHe npOCTpaHCTBeHHO I! KapTHHH, HAeHTH¢HKanHII 'laCTHn H onpe~eneHHe 
Hunynbcos H yrnos pasnera. 

4. OnpeAeneHHe ~H3H'IeCKHX CBOIICTB XaK OT~enbHOrO COdHTHR , TaK H nenoro Hadopa 
COdUTHII• 

B ~aHHOII cood~eHHH MH dy~ew paccwarpHBaTb sropol! nponecc - HsuepeHHe Koop~HaT roqex • 

.J\nR JlaKCI!IIal!bHOrO I!CnOnbSOBaRilR B03!.10XHOCTel! ny3HpbKOBUX Kauep rpedyeTCR TO'IHOCTb H3-

llepeHI!R KOOp~HaT Ha ¢ororp~I!H B HeCKOnbKO IlK. II03TOIIY nepsHe HSUepeHI!R TaKOrO Tllna Beni!Cb 

C I!CnOJ!bSOBaHI!ell IIHKpOCKOnOB. IlpOI!SBO~TenbHOCTb npl! 3TOII duna O'leHb RHSKa. Hanpl!llep, AnR 

H3llepeHHR scex cneAOB OAHOI! 4- nyqesol! 3B e3AH (OAHO~ crepeonapu) rparHnocb npl!wepHo 2,5 

qaca. nna YCKOpeRIIII nponecca HSIIepeHHR dUnl! C03AaHH nonyaBTOIIaTU H aBTOIIaTU. 

B nonyaBTOllaTe COXpaRReTCR pyqHaR HaBO~a Ha OTAenbHUe TO'IKII, a KOOp~HaTU C'II!TamTCR 

aBTOJiaTH'IeCKH H BUAamTCII no Cl!rHany OT oneparopa Ha nep¢ol!esry HnH nep¢OK~pry. HaBO~Ka 

se~erca no HsuepHrenbHOIIY sxpasy, c ysenH'IeHHeu nopa~a J0-50x. !axHe nonyasrouaru odner

qamr TPYA oneparopa H ysel!H'IHBaDT npoH3BOAHTenbHOCTb s 5-10 pas. TO'IHOCTb raxux ycraHOBOK 

passa 2-J IlK. 

B aBTOIIaTaX nOKHIIO HSIIepeHHR KOOp~HaT aBTOJiaTH3HposaHO neRTpHpOBaHHe no TpeKy H cne

zeRHe Sa TpaeKTOpHel! 'laCTHnH . TO'IHOCTb TaKI!X npHdOpOB B CTaTH'IeCKOII peXHIIe pasHa I - J UK, 

B ~HaUHqecxou - B npe~enax 3-8 IlK. 

TaKHII Odpa30II Od~ll AJ!R OdOI!X npudOpoB RBnlleTCR CHCTeua OTC'IeTa, a AJ!II aBTOIIaTOB npH

daBnReTCR e~e CHCTeua ·neHTpllpOBaHHR II cnexeHHII. 

3a nocne~ue roAU dun cosAaH pa~ raxHx npudopos . Ilepsul! asrouar dun coopyzeH B P~a

n•osHol nadOpaTOpHH KanH¢QpHHI!CKOrO yHHBepCHTeTa nz . ~paRKOII (1957). B HaCTOR~ee Bpellll as

TOuaTH Huemrca B APYrHx auepHKaHCKHX nadoparopHax, s UEPHe H so IIROrHx 3an~o-esponellcKHX 
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llHCTII TyTaX. JJ HamiiX CTpaHB.X <llll!ll C03,1{aHII aBTOII!l'rll B )ly<lHe ( JIB3 II JUIII) , B MOCKBe (Jt!T34i), <llll! 

COBKeCTHO pa3pa<lotaH npll<lop BeHrepCKIIKH II UOJ!bCKIIKil ¢H311KaKM, OOCTpOeH aBTOKaT B Eepl!HHe. 

llollyasrowm lllfeDTCH B )ty<lne 11 B EepJIIIHe 11 crponca B Eyxapecre. Hue 1111 paccvorpllll or

JtellbH!Ie y 3l!ll 3TIIX rrp110opos. 

)tarqBRH cHeteK orcqera 

3a,l{aqeR ,JtarqHKOB CHCTell!l or cqera l!Bl!HercR rrpeo<lpa30BaHHe l!HHe ~HHX rr epevemeHHR B rr ocl! e

JtOBatel!bHoctll lllliTJl!bCOB, KOTOplle IICUOJib3YDTCff CIICTeKOU OTcqera AJ][ orrpe,~tel!eHI!ff ROOpJtHHaT 

TOqex. B RaqaJ!bHOU CT~II pa3pa<lOTOK rrpKKeHffl!IICb ,I{Ba TIIUa ,Jta~IIKO B. B rr epBOK ,I{J! l! UO J!yq eH I!l! 

HllUJl!bCOB Upll rrepe,~tBIIXeHIIII ¢Q TOUJ!eHKII HC ITOJ!b3JDTCI! Jti!CKOB!Ie mll~paropu , KOTOpue RperraTCI! Ha 

KMRpOKetp~eCRIIX XO,I{OBIIX BIIHTaX. llpellliJmeCTBO TaKIIX ,Jta tqJlROB-CpaBHHTeJibHal! rrpOCTOTa 113 rO

:OBJ!eHHI! II Ha,JteXHOCTb pa<lOTII ITOCJ!e Hal!a,JtKI!. He,~tOCTaTRallll l!BJ!l!DTCI! <lOJ!bmHe Tpe<lOBaHHff K 

XO,I{OBIIK BIIHTall, OaH<lKII, Bli3BaHH!Ie 113HOCOV II "vepTBII¥" XO,I{Oil rrpll 113VeHeRHII Rarrpasl!eHIIff rr e

peJtBKXeRIII!. TI03TOKJ B ITOCl!e,JtHee BpeVH B QCHOBHOK npHVeHI!eTCI! BTOpO U TIIIT ,JtaTqiiKOB , B KOTO

pov llCITOJib3JeTCI! ~eRT liJapOBIIX ITOJ!OC, UOJ!Yqaell!IR Upll HaJIOXeHIIH ,~tpyr Ha ,~tpyra ABYX Jtll~paK

UilOHHIIX pemetOR. llpll rrepeJtBKXeHIIII O,I{HO II pemeTKII OTHOCIITel!bHO ,~tpyroll ITOJ!OCII rrepevemaDTCR B 

Harrpasl!eHHH nepneH~RYl!Hpnov JtBIIXeHIIII pemerx11. Ecl!H Hanpasl!eHHe 3Toro JtBIIXeHIII! rreprreHJtHKY

lll!PRO HTpllxav pemetKH, TO ITOJIOCII nepeKemaDTCI! B,I{OJ!b cneKTpal!bHIIX nopl!,I{ROB. 0AHH TaKOR no

Pl!.ltOR1C¢QKyCIIpoBaHHHR Ha ¢Qroqy&CTBHTel!LROV 3J!eKeHre ( RanpBvep, Ha ¢QTO,I{KO,Jte), Ha KOTOpOK 

VOJ{Yllan-H OCBemeHHOCTil Bli311Baet ll3KeReRIIe ¢QTOTORa, Bli311Baet CllrRal! npll<ll!ll3HTel!bHO CIIRY

COH,I{aJ!bHOR ¢Qpllll, KOTOpuR periiCTpllpyerca II npeo<lpa3yerca 3J!eKTpORROR CXeMOR. )!J!l! onpe,~tel!e

Hill! HanpaBJieHHI! nepeJtBMXeRMI! HCITOJ!b3JDTCI! ,I{Ba ¢QroqyBCTBHTel!LRIIX 3J!eKeHta, C,I{BilRJTlle ITO 

$a3e. 

;Ita~HRH,nocrpoeHH!Ie Ha 3rov npHRnane,HKeDt Pl!.lt npealiJmeCtB. Tax xax 3TH Jta~HKH Heno

cpe,~tctaeHRO He COeJtHHeHII C nepeKe~D~KCH O~eRTOV, TOqHOCTb ll3rOTOBJieHill! H l!DPTII B BIIRTaX 

He Bl!Bl!DT Ha roqHocrL orcqera. 3ra cMcrewa oqeHL YAO<lHa Jtl!l! noJ!HoR asrowaTH3aniiH rrpouecca 

ll3KepeHIII!. Tax RaE KeZ,Jty peHeTKavB HaxO,I{IlTCff B03JtYMHIIR npOKeKyTOK, TO 3Ta CIICTeKa He C03-

,JtaeT ,I{OITOJ!HilTel!bHOe tpeHBe. He,JtOCTaTKOK KOKHO Ha3BaTb TO O<lCTOI!TellbCTBO, qTO pacCTOI!HIIe 

KeKJtY uape3aHRIIKII cropoHaxK pemerox Kal!O (IO-IOO KK) 11 KpynH!Ie UIIJ!MHRX 110ryr nonapanarL 

pemetxH, nona,~taH B 3Tor npowesyrox. 

B YCTaHOBKaX KB3, KT34i II UegTeH IICITOJ!b3YDTCI! ,JtarqiiR111pa3pa00TaHHHe B HT34i. Ha pHC. I 

noxa38Ha npiHUHITIIaJILHaH cxewa 3Toro ,Jta~KKa. 

)tpyroR aap•asr .~ta~•xa <lull H3roroBlleH 3aBOJtOK Kapn UeRcc. llpe~ecrsoK 3toro sap11aura 

l!Bllaerca orcyrcTBIIe Y3Koro rrpoKesyrxa KeZ.JtY pemerxaKX, tax xax ryr uaxna,Jt~~aaerca ,~tpyr Ha 

Jtpyra pemerxa H 11300paxeHHe ,~tpyroR pemeTRH. It COKal!eHHD,3aBO,JtOU <lllliO ll3rOTOBJieHO TOJibKO 

HeCKOJibKO 3K3eKnl!l!pOB, KOTOpue HKeDT pl!Jt, <l!ITL KOXeT, YCTpaHilllliX He,JtOCTaTKOB Kax,uanpi!Kep, 
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qyBCTBilteJ!bHOCTb K H311eHeHHD tevrreparypu II K BH<l paUHJ!ll . 

Boo<lme uoKHo cKa3aTL , qro uana,~txa .~tarqHROB cHcrev orcqer a, pa<loraDmHX Ha npHHnHne 

liJapOBHX UOJ!OC, B HaCTOHmee Bpe iiH B l!a<lopaTOpHRX XOpOmO OC BOeHa II He ,I{OC TaBJ!l!8T OC00HX 

Tpy,~tHOCTe ll . 

CHcTell!l OTcqera 

3aJ{aqeU cKcTeHH oTcqeTa l!Bl!Herca cqHTHBaHIIe cKrHanos , nocrynaDmMX oT ,~tarqHKa , np11qeu 

rrpH rrepeuemeHHH B O,I{HOII HarrpaBJ! eHIIII CHrHa l!U ,I{OJ!XHII CJUKHPOBa TbCI! 1 B o<lpaTHOU - BHqKTatbCR , 

CIICTe!la OTCqeTa COCTOIIT 113 4-X Ol!OKOB: 

I . DXOAROR <ll!OK. 

2 . PesepcHBH!Ie cqeTqHKH . 

J . TipouexyroqHaa rralll!Tb . 

4 . CH CTeMa BIIBO,Jta ,JtaHHUX. 

BXO,I{HO II <ll!OK ¢Qp1111pyer IIIIUJl!bCH II ynpaBl!HeT peKIIIIOII pa<lOTU pea epcHBROrO cqerq HKa . 
0 . 

KaK npaBHJ!O, B ,JtaTqHKaX rrpll lleHI!DTCH ~ ¢Q TOTpiiO,Jta 1 CllemeHRUe ITO $a3e Ha 90 ,~tpyr OTHOCII-

Tel!bRO ,~tpyra, np11qe11 nepBUU II TpeTHR ¢QTOTpiiOAU npiiCO eJtHHeRU K O,I{H OIIJ AH~epeHqHa][bROIIJ 

ycllniiTel!D 11 1COOTBeTCTBeHR012 II qera epTIIK - X ,~tpyrouy . 3TOA CXeiiOA XOIIUeHCIIpyDT Cff pa3H!Ie 

J XO,I{U rrpH pa<lore ¢Q TOTpaR311C TO pOB. ITOC J! e All~epeHQIIal!bH~X YCIIJ!II Tel! eU CIIHYCO II,Jtal!bHOe Han

pHz eHIIe npeo<lpa3yeTCH r pnrrepauH 1ITOTeHUIIal!b HO CB I!3a HRIIIIH C ,Jtll~epeHqHal!bHHllll YCHJ!HTenHMH • 

B npHuoyr Ol!bRUe HNnYl!bC~ . 3TH llllnYl!bC~ All~epeHUIIPYDT CI! II pa3,Jtel!HDTCH AIIO AHHIIII llaTPIIUallll 

Ha IIIIUJl!bCU npHIIOrO II O<lpaTHOro cqera . 3TH IIUOYJ!bC~ OOCTJITaDT Ha Tpllrrepu npHIIOro II 06paT· 

He ro cqera ( 3Haxosue rp11rr epu) 11 nocne 3a,~tepxKII- Ra cqetHIIA s xo,~t . 3rw cxeiiH s o ac ex asrow 

TaX II nonyaBTOIIaTax nOXOZH . D HeKOTOp~X npH <lOpaX (HT34i , BeHrpiiR
1
TIOl!bma) HCITOJ!b3yer c a 

naunoBaH 3J!eKTpOHIIKa , a B OOl!bmiiHCTBe - rpaR311CTOpHal! TeXHHKa. 

Cxeua IT Ol!yaBTOIIaTOB OHflH HeCKOJ! bKO OTJ!Hqaerca Tell, qro HIIUJl! bC~ OT TpllrrepOB MIIIIATa 

nocl! e AH~epeHUIIPOBaHIII! npavo nocrynaDT Ha cq erHHR BXO.Jt <le3 3a,~tepsKH . YnpaBl!eHIIe pex11110W 

pa<lor~ penepcHBHoro cqerq iiKa TaKoe z e KaK H B aumeonHcaHROII aaplla HTe . TipH 3TOW cqerqHKOII 

cqHraerca np11 nepe<lpoc e OAIIR l!llmHHK ~~~~nynhc , KOTOpuR nocne cHoBa syqHraerca. Ta KaH cx eua 

IT 03BO J!H eT ITOJ!yqiiTb OOJ!biDJ D CKOpOCTb cqera AaKe eCJ!H B peB epCIIBHUX cqerqiiKa X IICOOJ!b3JDTCI! 

Jti!O,I{HUe KJ!DqH . 

B Kaq e crBe peBepCIIB RIIX cq er qiiKOB IICITOJ!b3YDT o<lyqHQ ABQHqHue cqeTqiiKH, OT,Jtel!bH!Ie pa3-

Pl!.ltll KOTOp~X CO e,JtiiHHDTCI! q epe3 AIIOAHHe KJ!I)qll, KOTOpue peryl!HpyDT npl!VOK H O<lpaTH~K cq er . 

~J! l! BIIBO,Jta KOOPJtHRaT BO BpeiiH pa<lo ru 0e3 OCTaROBKH nplllleHHeTCI! npolleKyroqHaR nalll!Tb 

lla TpHrr epax HJ!II, B HeKOTO PIIX npH OO paX , Ha ~eppHTaX. 

DIIBOA ,JtaHRIIX OnpeAel!He TCI! TIIITOU cqeTROU KamHHH. Q<lyqHO HR¢QpllaUHI! Bli,JtaeTCH Ha ne~o

neRTy Hl!ll nep¢QKa pru. 
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CHCieYH cnezeHHH 

EcAH XaHa~ OICQeta XOOPAHHat pa3XKQHHX npu6opos ~H aBTOYaTHQeCXHX H3KepeHKI XOOPAH

Hat rpexos 6~H3XH Apyr APYrY no npuanany pa6oru, ro cxcteKH asrowatHQecxoro nearpHpOBaHHB 

H cnezeHHH pa3HHX aSIOKaTOB AOSOXbHO CHXbHO OIXHQaDICH ~yr OT Apyra. HHze KH paCCKOTpHK 

Hexoropue sapuaHIH 3TKX cxew. 

I. ~paaxeamreRH: 

~BAbY xpenHICH Ha nOASHZHOK CIOXHXe KHXpOCXOna. K306pazeHKe CHHKXa C yseXHQeHHeK S 

I2 pa3 npoenapyerca aa 3KpaH, o6pa6arusaeKHR yqacrox npoenapyerca Ha sropoR 3XpaH c yse

nuqeauew s 30 pa3 . narqux asrowaruqecxoro conposoZAeHKH - s~D~Rca AHCK c paAHan&HHKR 

menHKH. llpK3wa nose Hcnon&3yerca ~H coswemeHHH or pyxu HanpasneHKH K3o6pazeHHH rpexa co 

me~&D , nna OICQeta HCnOXb30BaAHCb CHaqaxa AHCKOSHe mK~paiOpH, no3Ze AH~paKnKOHHHe peHeiKH. 

KH~pwanaH SHAaeTCH na ne~neHIH. 06mHR SHA npH60pa H306pazeH Ha pHC. 2. 

2. AOC (Jlii!I): 

~Hn&w 3axpennaerca aa noJJ;sHZHOK cronuxe. Z3u6pazenue c ysenuqenuew s IO pa3 npoenapyeT

ca Ha 3KpaH, o6pa6arHsaeKHR yqacrox c ysenuqeHHew s 50 pa3 raxze npoenupyerca na 3TOT 

3KpaH. nxa OICQeta KOOpJJ;HHai HCnOX&3yeTCH OpKrHHan&HaH CHCTeua "~ppaBTH" . nxa asioconpo

SOZJJ;eHHH HCnOX&3yeiCH "ctaTHQeCKHR" Aar4HK 1 XOIOpHR o6ecnequsaet nOXHOe COnpoSOHAeHHe 

raxze no yrny. BHsoA JJ;aHHHX aa ne~nenry (I). 

J. AITC-IU (rrB3) (cw,( 2) • (J)). 

~Hn&w 3axpennaerca Ha nOASHZHOK cronuxe. B cucrewe orcqera npuweneH ~Io3nexrpuqecxHR 

Aarqux, ycraaosneHHHn na WKxpowerpuqecxux SHHrax. K3wepaeKHR yqacrox cnHKKa qepe3 npu3wy 

nose npoenupyerca Ha KHmen& rpy6KH "BHAHKOH" . llpuweneHa npoKHmneHHaH renesH3HOnHaa ycra

Hosxa ITTY-OU, CHrHaRH C KOTOpoR HCnOX&3yDICH AXH asroconpoSOZJJ;eHKH. TeneSH3HOHHHR 3Kpaa 

c ysenuqeHHew s I40 pa3 ucnon&3yerca xax HHJJ;Hxarop conposoZJJ;enua . llpH3wa nose npH cnezenHH 

asrowaruqecxu nosopaqusaer H306pazeaue rpexa Ha renesH3HOHHOK 3KpaHe s seprRXan&noe aan

pasneHHe. BHSOA AaBHHX Ha ne~neury. 

4. KT3~ (cw.(4)) . 

llXeHKa xpenHICH Ha nepe,li;BHZHOU CTOXHKe. Qrcqer KOOpJJ;HHaT npOH3SOAHTCH C nOKOmbD JJ;H~~~ 

nHOHHUX pemerox. B 3ton cucreue uweerca asrowaruqecxoe conposozJJ;enue Ha ocuose spamaDmeRcn 

menu c ~roywuozurenew. ConposoZAeHHe rpexa npoH3SOJJ;HTCH or pyxu . BHsoJJ; xoopJJ;HHat roqex 

ua ne~xapru. 3ror npuOop nenuxow co6pau Ha 3nexrponHHX naunax. 

I4 

s. IEP ccw.J,6,7,a) 

B 3roK asroware nnenxa I!OKOHTCH, a 06~eKTHS yxpenneH Ha nOJJ;SHZBOK CTOXHKe. natQHROK 

carnanos omu6ox ~H aaroconposoZJJ;eBHH cnyzar 

napannen&noR nanpaaneHHD menu. 

4- rpannaa npu3wa, spamaDmaacn aoxpyr oca, 

pa3BHe THIIH nonyaSTOKaTOB 1 B KOIOpHX HaSOAKa Ha IOQKH tpexos, npOH3iO,li;HICH OT pyKH 

no u3wepuren&nowy 3KpaHy c 6on&mHK yaenHQeHHew HXK no cHrHany omuoxu, nonyqaewowy Ha 

3AextpoHBOnyqesoR rpy6xe1 pa3pa60TaHH S PHAe na6oparopHR. Tax,s rrB3 OKHK, B EepXHHe (rnP), 

B BesrpKH, B Ka3AXCT&I8 H B PYKHHKH HMeDICH IIO~yaSTOKaiH 1 C06paHHHe Ha OCHOBe KKRPOCKO I!a 

YKU-2I. nna OTCQeta HCnOXb3YDTCH AH~paKnKOBBHe pemeiXH. nannHe BHBOJJ;HTCH S COOTSeTCTSHH 

c rwnow cqernoR wamzBH na ne~xapru BXH na ne~nenry. Kweerca eme nonyasrowar,nocrpoeH

HHR coawecrno non&cKHKK H senrepcxHKH ~H3HKawK. no npunnany OH oqen& 6nii30K x "Iff• . 
Cymecrsyer 'npoKHmneHHHR nocyasroYar ~panny3cxoro 3aBOAa • SOM"u auepuxaHcxHll nonyasrowar 

•repwec•. 
Onur pa6orH c asrowaraYH H nonyasrowataKK so scex na6oparopuax noxa3an, qro s cpeAnew 

~H H3KepeHHH OASOrO 4- nyqesoro C06HTHH rpe6yetCH speKH OT I6 ,11;0 20 MHHyi. llpH 3TOK BeT 

cymecrseHHOR pa3BHnH weZJJ;y asrowaraMH H nonyasrovaraKK. YweH&ml!tb 3TO speMH YAanoc& num& 

nyrew asroYatH3anHH noucxa xaApa, ycraxosxH na wapxepHue orwerxu, nyreu asrouaru3aUHH 

SSOAa cnyze6HUX 3HaKOS H ,11;p. llpH 3TOV nonyqaeTCH JJ;06aSOQHOe COKpameHHe speveHH H3MepeHHR 

S I,5+2 pa3a 1 a ycraHOSKH cymecrseHHO YCXOZBHDTCH. TaxHV 06pa30M 1 0,li;BH npH60p 3a rOA 

CROZeT H3KepHTb 20-25 THC.C06HTHR 1 a COSpeweHHHe IIY3HpbKOSBe KavepH CIIOC06HH SHJJ;aSatb 3a 

rOA I - 5.I06 C06HTHR. ll03TOKY SO VHorHX ~a6oparopHHX Se,ll;yTCH IIOHCKH HOSHX MeTOAOS H3Kepe

HHR. 

3rH sonpocu 6YAYT paccvarpusar&ca s ,11;pyrux pa6orax,npeActaaneBHHX Ha AaHHOM cuvno3uywe. 

n H r e p a r y p a: 

I. E~U. AHApees H AP· ITT3 } J (196I r.) 
2. V.I. Almazov et al. Nucl, Instruments and Methods 20 (196J) 

J. KapmBHH D.A. IlpenpllHT OIIID! ' • I552 ' ny6Ha 1964 r. 

4. H.H.HHxren6ayw H AP· ITT3 ~ J, 32, I96J r. 

5. E.H. Uoucees H ,11;p. ITT3 ~ J, 40. I96J r. 

6 . G. Van Dardel, Y. Coldschmidt-clermont and E, Iselin. Nuclear Instruments 2(1958), 

?,International Conference on High-Energy Accelerators and Instrumentation CERN, 1959, 

Y, Coldschmidt-clermont p. ~2J-5Jl, 

8. Proceedings of an International Conference on Instrumentation for High-Energy Physics. 

LRL Berkely 1960 Interscience Publishers, New York-London p.22J-26i 
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TCT.AIIOBK! J!)U! !BTOI!fii!ECKOl! OliP ABOTKH CHIIIKOB C !lY3HPLKOBI:iX KAIIEP 

Ollllll E.l. AHApeeB~ c.u. KopeaqeRXo, P.llo3e, 
M.H. llonoB, ~.B. CKHpSOB,H.C. ToncroR, 
Xy lJa.-BeR 

OniCHBaetCI YCTaHOBRa All aBTOYRTHQeCROR o6pa60TRH CSHKROB ny3HpbROBHX RaKep. Bcs 

3Jexrpossaa annaparypa CAenaua sa noxynpoBOASHRax. lna qesrpHpOBaHHH Hcnon&3yercs KetoA 

pa3~eneSHI R306pazeSHH C OOMO.bD npx3K. 

llocJe~•aa MO~nnqxa csetOBHX noroKOB c qacroroR 400 rq no3BOJser npocrHK cnoco6o» 

nonyqltb seo6xo~e c•rsanu paccornacoBauHs. Toqsocr& cHcteKH orcqera 2,5 KR sa n1esxe. 

Cxopocr& o6xepa sa nnesxe AO 3 KK/cex. laHBue nonyqaDTCH B BRAe, npHro~o» AnH BBO~& B 

3JexrpoHBYD cqersyD xamssy. 

YCtaHOBKI ~H aBTOYRTHQeCROR 06pa60TRH CSHKKOB C DY3HpbROBHX Ra»ep DOHYQHIH B nocneA

see Bpeu IIIPOKoe pacnpocrpaseHHe. 

B ODICHBaeKOK aBTOKate TOQSOCTb OTCHeiHBaHHH no tpep;y o6ecneQHBaetCH ODTHQeCKOA CHC

T8KOR, a BCB 3HeRtpoBIRa CHeAx.eR qactH ycrpOACTBa OT BXOAa H AO cepBOKOTOpOB pa6otaer 

TOJbKO sa nepeKeSSOK carsane O~HOR qactOTH (400 rq). 06~R BRA npH6opa H AetaJH Bsyrpes

sero ycrpolcrsa npeActaBnesu sa pHcyBKax I H 2. 

Ha pHc.3 npaseAesa cxe»a np16opa. llnesxa (3) ocse~aercs cBeroBHK noroKo», C03AaaaeKHK 

3JJinraqecxKK orpaxarene» (I). C no»o~&D o6~exrzBa (I6) 1 3epxana (4) ysenRqessoe B IO pa3 

1306pazesxe n1esxz npoexrzpyercs sa 6on&moR axpau (IS), pacnonozessun nepeA oneparopo». 

06pa6arHBaexas qacr• nneBKH AOnonslren&so ocBe~ercs c no»o~&D xosAeBcopa (2). 3ra qacr& 

1306pazeszs npoXOART qepes noJYOp03paqsoe otBepcrse B qesrpe sepxa~a (4) • aare» pa3~e

uercs sa AHa xasana sa nonynpo3paQBOR rpasx xpumeo6pa3soR nesranpH3KH (9). OAKs RaHal 

•cnon&3yercs B AaJ&seRme» ~~ nonyqesas cHrsanoB paccornacoBaSHH c 4ctOAaTQHRa (I2). lPY

rol RaHal HCOO!b3Y8TCB ~H 00Jyq8SHS sa AODOJBHTeJ&SOK 3XpaBe C OOKO.bD 06~eKTHBa (I4) 

~o6asoqso yseJaqessoro B 5 pa3 •so6pazesxs orcnezzBae»oR qacrR rpexa. llpH»esesHe xpHReo6-

paasol nesranpi3KH no3Bonser 1306pazesRe ~yseJBqessoe B 50 pa3,npRBecrH B coorBerctBHe c 

1306pazeBHeK sa 6oJ&IOK 3Xpase. 3ro npeActasnser 3saqHren&soe YA06crBo no cpasseHHD c 

CRCtexaKR, ICOOib3~KH TeJeBH3ROSBOe yBeHHQesze, B XOTOpHX yBeJKQessoe 1306pazesae Bpa

lB8TCB Jxecre c BpaleHRe» 4cro~TQHXa. OnraqecxHI RIBS (I3) ycrpasser xpo»aTB3K B npo•e~

•e• qepe3 no1ynpo3paqsyD rpas& nesranpi3KH cJeroBOK noroxe. 3ror cJeroBoR norox Aaer H3o6pa

zeBie orcJeiRBaeKOR qacr• rpexa sa 4croqyJcrBxreJ&sox ycrpolcrBe. 

l!l y~o6crBa pa6oru oneparopa sa o6a 3xpasa nposxrxpyercs cJerosaa uapxa. lloJoses•e 

1306pazes•• x~pa orsoc•rel&so cserosol »apxx sa 3Jpase coorsercrsyer nonozesiD roro ze 
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130dpazeRH8 OTROCHTe~bRO ~toyctpOACTBa. ~~8 npoeXtHpoBaHHS KapOK Ra 3XpaHH HCnO~b3yetCS 

lCBetarexb (II), uacxa xapx• (IO), css3aRHas no nosopory c ~roycrpoAcrsoa, a raxze npH3KH 

:6), (8) H O~eXTHBH (5),(7). 

CserosoA norox, npame~HA Ra ~roycrpoacrso H AaD~A raa z3odpazeRHe rpexa, Ae~rca B 

~roycrpoAcrse caereaoA npsaoyro~bRHX npH3K sa 4 passue qacra, xax noxa38Ho sa pae.4. 3area 

ITH 4 eserosux noroxa ( AI'~' BI, B2 ) nonaAaDT Ra ~ex c XBYKS eexropRHKH supe3aKH, xax 

·oxa3aRO Ra pae.5. llpH Bpa~eRHH ~CXa DpoHCXO~T nonapRO npOTHB0~3Ha8 HOAJXS~S CBeTOBHX 

OTOXOB (pHC.6). ilOC~e HOAJ~S~H AHCXOK Apyras eHCTeHa npH3K C06Hpaet XazAYD napy DpOTHBO

a3RO DpOKOAJAHpOBaHRHX CBetOBHX DOTOXOB Ha COOTBetCTBym~eqotOYKHOZHT eAH (I7) ( pHc.J). 

yaKapRHA CBetOBOA DOTOX Ra OAHR H3 ~TOyYHOZHteAeA (A), B TOK e~yqae, XOrAa DOTOXH pa3XHqa

tes , npeACTaBAeH Ha pac.6. flCHO, qro B TOK cxyqae, eCXH DOTOXH AI H ~ paBHH, Ra BXOAe 

JTOYKBOZHte~s Ret nepeaeRRoro cserosoro noroxa. EnaroAaps 3TOKY B onacusaeaoa npadope 

Ret yXOAOB Ryxs, 06S3aRRHX ReCtadHALHOCTH ~3Y H 3AeKTpORHUX CXeK. ilpH ewe-

IH H306pazeRHS tpexa OTHOeHteXLRO AHRHH pa3AeAa nepBHX npH3K ( pac.4) Raetynaer pa36aAaHC 

letOBHX DOTOKOB, H Ra BHXOAe ~3Y DOSBASeTes nepeMeHRHR CHrRaA. Ero qactOTa ( 400 rn) Onpe

!ASeTCS CXOpOCTLD Bpa~eRHS KOAYAHpymmero AHeKa. ITpH 3TOK aVDAHtyAa H ~3a nepeKeRHOrO CHr

Aa HaXOASTCR B OAR03r~qROK COOTBeTeTBHH C BeAHqHHOA H RanpasAeRHeK CKemeRHR. TaKHK Odpa

K, CHrRaBH OmHdKH DOAyqaDTeR Cpa3y B BHAe, npHrOAkOK AAR ynpaBAeHHS cepBOKOTOpaKH. llpH 

OK roqaocrL H cradHALROCTL neRtpHposaHHR odeeneqasaeres onraqeexoA cacreaoA, a 3Aexrpos

s qacr1 ynpomaeres, qro nosumaer HaAezRoCtb yeraHOBXH. 

CyYKa H pa3ROCTL eHrHaAOB, noerynaDmHX e XBYX ~3Y, SBASDteS earHaAaKH napaxAeAbROrO H 

nosoro caemeHHS rpexa. ITpaRnanHaALRo e ycrpo«erso cAeAsmeA qaera ycraHOBXH aaAo orAaqa

~s or yze npaaeRssmeAcs /I/. B eucreae uenoAL3yDreR xsurareAH c noAHK poropoa, 

jorammHe Ra qacrore 400 rn. Onopaas qaerora noxyqaeres or ~TOAHOAa, noAesequsaeaoro or

ILHOA AavnoqxoA qepe3 KOAJAHPYDmHA ~ex, 

B ODHeHBaeKOK yerpOACTBe npeAfeKOTpeR pyqHOA nepeBOA H3HepareALROrO eTOAHKa. TaKOA 

>eBOA oeymeetBAseres nyrea BBeAeRHS B nenb ynpasAeaas eepsoworopaKH AOnoAHHreAbHHX 3Aex

Jqeexax earRaAOB. CHrHasH nonyqaDres or raxoreHeparopos (no OAHOKY Ha KaxAYD xoop~Rary), 

~aeKHX OnepatopOK npH DOKOmH npoeTHX npHBOAOB. RerKO DOKa3aTL , qro npH 3THX yeAOBHSX 

ap9~ pyqKH DpHBOAa OAH03RaqHQ eBS3aH e nepeye~eHHeK H3KepureALROrO erOAHKa . Taxoe peme-

D03BOASeT rHdKO H DpOCTO KeHSTL " peAYKDHD" B 3aBHCHKOCTH OT TOrO)ReOdXOAHM XH dHCTpHA 

eBOA H3KepureAbHOrO CTOXHKa BAH TOqRHA DOXBOA K BHdpaHROA roqxe npH pyqHOM H3KepeHHH. 

~AS orcqera nepeue~eHHR H3MepHTeALROrO CTOXHKa HCITOAb3YDTC8 AH¢pax~OHBH8 pemeTKH. 

B neAow dxox-cxeaa H ocHOBRHe napaaerpu cucreuu orcqera uaAo orxuqamrcs or ucnoAb3oBaR

B padore 121• Ueua AeAeRHR cac reKH oreqera 2,5 KK. ~aRRHe AnR 3nexrpoRHO A cqeruoA .a-

~ BHBOARTCR ua dy»azRyD neHry c noaombD nep¢oparopa neHroqHoro rana. 

20 

Bee 3xeaestH 3xexrpoRROA annaparypu sunoxseHH ua noAynposo~xax. llpH aoaraze 3xexrpon

swx cxea npHRsta d~oqso-gqeeqsas crpyxrypa, odxerq~s aosraz, BaxaAKY 1 3xcnxyaranxm an-

naparypu. 
Ha yctaROBXe KOZHO OdpadaTHBaTb nxeHXy RIPBBOA AO 80 HK. CxopoCtb odpadOTXH AO J KK/cex. 

Toqaocrb a3aepesas xoopAHHar N J .X. 

R H T E P A T Y P A 

I. E.K.!KlPees, IT. P!pmx, H.E. 3apy6HH, r.K. ~XOB H AP.Proo. Intern. Cont. on High 

lnergr Accelerators and Instrwaentat1on - CERN ,9, 

2. E.Y. AHApees, IT. PHpmA, H.E. 3apy6BR, r.M. ~XOB I AP• Uf3, I96I,J,52. 

PHc.I. OdmaA BHA yctaROBXH, 
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PHc.2. BHyrpeHHee ycrpoacrBo ycraHOBRH. 

22 

f 

PKc.J. Cxeua ycraaoBKH. 

I - ocBeTHTeAb, 2 - xos~escarop, 3 - ~ronAesxa, 

4 - 3epxano, 5,9,I4,I6 - od~eXTHBH, 6,8 - npH3KH 7 

9 - xpumeodpa3HaH nesranpH3YR, IO-uacxa wapxH, 

II - ocBeTHTeAb, 12- ~roqyBCTBHTeAbHOe ycrpoUcrBo, 

IJ- onrHqecXHR XAHB, 15 - 3XpaB, 17- ~3Y . 
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PKc.6. CBeTOBHe OOTOKH 4 B KSHanaX AI H ~ nocne YOAYnHUHH H HX CyUYa H8 

<jxJTOKSTO)Ie <l>3Y. 

TIOJIYABTOUAT l!JIR OEMEPA CHIIUKOB C BbiBOJ!OIA JlAHHbiX HA 

TIEP4>0KAP'ru 

CCCP B.TI . AH30H, D.B.OBCOB, 
M.A .T8liiHYOB. 

QnHCHBBBTCH nonyaBTOYBTHqeCKBH YCT8HOBKB, rrpe)IH83HaqeHHBH )lnH oduepa CHHUKOB C ny

SHpbKOBHX Kauep. B OCHOBY ee nonozeHa paapadOTKB Ollflll (I), 8 TaK~e HCnOnb30B8H O~T C03-

)IBHHH aHanorHqHHX ycrpo~crs s IIT84> (2) H liAS (2). 

KOHCTpyKTHBHO nonyaBTOU8T BHOORHBH B BH)IB Tpex OCHOBHHX dnOKOB: a) YHKpOCKOO YIIM-2I 

c neHTOITpOTHZHHY U6XSHH3UOK H ~OTO)IaTqHK8UH, YCT8HOBR6HHH~ H8 CTOR, B UOTOPOK BUOHTHpO

BSHB aneKTpOHHBH CTO~a; 6) fiYRbT ynp3BRBHHH; B) nep~Op8TOp. 4>yHKUHOH8RbH8H dnOK-CXBK8 

nonyaBTOK8T8 npHBB)I6H8 H8 pHC.l. 

OOpadarHsaeuaH nneHKa aaKpennHeTCH Ha dodl!Rax neHronpoTHnoro uexaHII311a (Jim!) ,ycTa

HoBneHHoro H8 H3KBpHT6nbHOU CTORHKe KHKpOCKOna. JlniA n03BORH6T nepeU61!18Tb nRBHKy KaK 146-

XBHHqecKH, T8K H BpyqHyD. Pesepc neHTOnpOTHMHOrO KBX8HH3K8 OCYI!IBCTBnHeTCH KHOnKBIIH 11 Bne

pe)l11 H 11 H838)111 H8 fiYRbTB ynpaBRBHHH. llpHZHII finBHKH npH 11311epBHII~ npOH3BO)IHTCH 3RBKTpOuarHH

TOK , 8BTOII8THqeCKH cpadaTHBaDI!IHII KaK TOnbKO npeKpai!I8BTCH )IBIIZ6HH6 llnBHKII. 

JlarqiiKBIIH KOOp)IIIHaT HBRHDTCH aneKTpOHHO-OnT~qeCKHB npeodp830B8TBRII RHHB~HHX nepelle

I!IBHH~ C )IH~p8KUHOHHHKH pemBTKBIIH. llcnORb3Y~TCH )IH~p8KUHOHHHB peweTKII C t1 = IOO WTpHXOB/1111. 

CserosoA noroK, npoxo)IH~~ qepea illl~paKUHOHHHe peweTKH,codupaercH nnnHBAPRqecKoA 
I 

~BR30I-B)I0Rb HpKOA nonOCH pacnonozeHH qyBCTBHTBRbHHe 8RBU6HTH )laTqHKH - ~OT0)\110)\H 

(p11C.2). llpll rop~30HT8RDHOU CIIBI!IBHHH O)IHOA )lll~paKUHOHHOA p6WBTKH OTHOCHTBRbHO )lpyro~ npo

IICX0)\11! nepellemBHHe HHTe~epeHUHOHHHX nonce B ~OKBnbHO~ llnOCKOCTII UHRHH)IpllqecKOA RIIH3H 

B Bep!HKBRDROII HarrpaBRBHHH. B peaynbTBTB KOnHqecTBO CB6Ta, nonB)I8Dmero Ha ~OTO)IHO)IH , nepH-

0)\IIqecKH 113UBHH6TCH. COOTBBTCTBYDIIIIIII odpa30II H3U6HHBTCH H BHyTpeHHBe conpOTHBRBHHB KaZ)IO

ro <jxJT0)\110)18. ConpOTHBnBHIIB 3aTBIIH6HHOrO ~OT0)\110)18 nOpH)IK8 COTBH KOII, a OCBBI!IBHHOrO -

npBKTHqeCKH PBBHO HynD. Ecn11 OTperynllpOBaTb nepiiO)I IIHTBp~pBHUHOHHHX nonce~ TaK,qTOdH 

A•~l. t r)le (_ - paCCTOHHHe 116ll[)ly COCB)IHIIIIH ~OT0)\110)181111, TO BHXO)IHOB Hanpllllt6HH6 )laTqHK8 

dy)leT H311BHHTbCH TaK, H8K OOKB38HO HB pHC.3. BHXO)IHHB HIIOYRbCH C)IBIIHYTH no ~836 )lpyr OT

HOCIITBnbBO )lpyra H8 90° . 4>pOHTH HUfiYnbCOB COOTB6TCTBYDT Bp611BHII nepeX0)\8 ~OT0)\110)18 B H8-

CHIIIBBHHA pez11u. 
cL 

mar IIHTep~peHUIIORHHX nonce onpe)IBRRBTCH npHdnHZBHHO BHpall[eHIIBII ~= 6f , r)le c[ 
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- mar peweTKH, B - yron HaKnoHa mTpMXOE onHo~ peweTKM OTHOCHTenhHO npyro~ , H wozeT pery

zzpoBaT~CH nOBOpOTOW U8CKK OTHOCKTen~HO HenOnBHZHOI pemeTKH. 

!wnnHTYAB CHrHBAOB 88 BHXOne SaBHCHT OT rnyOHHH WOAYRH~H CE8TOBOrO nOTOKa,npoxonH~e

ro qepes nH~paK~HOHHHe pemeTKH, KOTOpaH, B CBOD oqepe~, AnH ASHHHX peweTOH onpenenHeTCH 

paCCTOHHH8W ~ we~ HHWH. ITpH0RHZ8HHO OnTHWBA~HOe 3H8~8HM8 STOrO p8CCTOHHHH paBHO 
~ I ~~ ~ , rne ~ - mar pemeTKH, ~ - nnHHB BORH~, COOTB8TCTEYDwBH UBKCHwyuy qyBCTBH-

Ten~HOCTH ~oTonuonoa. B Haweu cnyqae 

neHa 

h.~ ,_ .{o = 10.....-. 
o,~S' . 

PaCCTOHHHe We&AY peweTKaWH WHKCMpyeTCH WTH~TSUH nOABHZHO" CHCTeUH, B KOTOpO~ 38Kpen

U8CKa, H COXp8HH8TCH nOCTOHHHHW npM nepeue~eHHH BAOn~ BCe~ pemeTKH. 

3neKTpOHHO-OnTHqecKH~ ASTqHK 88 ~OTOAHOnSX,B~nOnHeHH~" H8 npHBeneH HOA cxeue,oOecne

qHB88T nonyqeHHe HWnyn~COB Oon~moA awnnHTyn~ H OTnHqaeTCH npH 3TOM B~COKOA TeunepaTypB~A 

CT80H~HOCT~D,HeqyBCTBHT8X~HOCT~D B WHpOKHX npenenax H HSWeHe HHD Ha npHZeHHH. ~e~CTBHT8Rb

HO, KBK EHnHO H3 npHBeneHHHX pHCYHKBB, aUnnHTyna CHrHanOB Ha BHXOne H3U8HHeTCR npuuepHO 

OT BenHqHH~ HanpK&eHHH HCTOqHHK8 nHTaHHR no 0. ITpHBH3Ka SUnnMTYn~ HUnyJibCOB K nOCTORHHOyY 

ftYReBOyY ypOBHD npaKTHqecKH HCKnDqaeT HBJI8HM8 ApeA~a npM HSUepeHHH. 

3neweHT~ KOHCTPYK~HH ~OTOABTqHKa npOCT~ B H3rOTOBRe HHH 1 C60pKa He TpeOyeT BHCOKOA 

TOqHOCTH. BOSMO~HOCTb perynHpOBKH CBeTOBOrO nOTOKB, nonanaD~ero 88 KB~~A ~OTOnHon,nOSBD

nHeT HCnOnbSOBBTb B ABTqHKe ~OTOnHOA~ C 00RbWHU pasOpocou napaweTpOB. 

9KBHBaneHTHOe BHXOnHOe COnpOTHBR8HHe ~OTOnaTqHKa nopRnKa HeCKORbKMX COT8H KOU, H 

sTo TpeOyeT B cnyqae cxew~ Ha nonynpoBonHHKax BBeAeHHR onpe~eneHHHX sneueHTOB cornacoaa

HHH ConpOTHBRSHHH. TBKMU sneUSHTOU B OnHC~BaeuoU ycTaHOBKe HBRH8TCH 3UMTT8pH~H nOBTOpM

T8Rb HB COCTBBHOW TpHone (pHc.4). ~anee CHrHBR yCHnHBBeTCH (T-5) H nonaeTCH Ha TpHrrep 

~Ta (T-6, T-7), KOTOp~A ~opwMpyeT KPYT~e ~pOHT~ nepenanOB Hanp~eHHH npH nD60A CKOpoc

TH nepeue~eHHB KapeToK UHKpocKonBoro cTona. 9To o6ecneqHBBeT uane~u~n sanycK TpMrrepa 

· OnoKa onpeneneHHH SHaKa. 

ITpH nepeue~eHHH K8p8TKH H8 K8X~~e IQ UK sneKTpOHHBH CX8W8 B~pa6aT~B88T 4 pa0oqux MU

nynbca. noncqeT qHcna HwnynbCOB aeneTcB peBepcHBH~UH nBoHqH~UH cqeTqMKauu. HanpB&eHHe pe

Bepca B~pa6aT~B88TCH B ftqeAKe onpe~eneHHH SHBKa. 

B nonyaBTOU8T8 npeAYCWOTpeH B~BOn pesyn~TaTOB H3MepeHMA KOOpnHH8T TpeKOB H8 80-

KOROHH~e nep~OKapT~ nnH nocnenJD~eA o0pa00TKH H8 9UBM. B~BO~ H8 nep~OKapT~ 3HBqHTenbHO 

06nerqaeT 06paweHHe K ~BHH~U, nOSBOnHeT C nOUO~D CTSHnapTH~X YCTpO~CTB paccopTHpOB8Tb 

BHaJIH311pyeUHe C00~THH no onpe~eneHHHW npMSHBKBII no BBOna Ha 9UBI.l , BHOCI!Tb llCnpanneHHH H1 

HaKoHe~. Hcnon~soBaT~ nnB pacqeTOB nD6yD cepMAHYD SUBIA c 6onbwHw o~cTponeAcTBHeu. 
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ITe~pB~KH KapT npOilSBOnHTCH BXOnH~U ne~opBTOpOW K MBWHHe U-20. HcnonbSOBaHHe nepPo

paropa TaKOrO THnB lBeT BO SIIO~HOCTb OCy~eCTBMTb cqHT~BBHHe H 3BnHC~ CO BCeX pasp~OB cqeT

qHKOB KaHBROB X K Y OnHOBpeweHHO. ITpM STOU cy~eCTBeHHO ynpowaeTCH cxeua B~XO~B II cxeua 

nynbTB ynpaBneHMH nonyaBTOIIBTa no cpaBHe HHD c aHanorHqH~UM cxewawH ycTaHoBKz OHHK (cw./I/) 

~yHH~HOH8RbHaR 6nOK-CX8118 B~BO~a ~BHH~X npiiBeleHa Ha pHc. 5. Hunyn»C SanHCH nOABeTCH 

OABOBpeueHHO HB ace ycv.m!T8RH sanHCH C1IeTqHH OB X M Y II nepeROCHT B peri!Cip ,J;6RHWe 0 COCIOH

HIIM BCeX nepecqeTHHX H'!eeK ( "0" HRH "I") • ITpHH~llnl!BnhHaB CXeUa Hqei!KK perHCTpa ARH OAHOrO 

paspRAa npMBeleHB HB pMc . 6 . qTOO~ B~3B8Tb cpaOaT~BaHl!e pene P-I, KOPOTKH II nono~HTen»H~! 

IIUnynbC, CHMIIBeW~II C Har pysKaUil ~z YCHRHTenH sanl!CH T-I ( ecnH cqeTHaH ftqe~Ka HaXOAKn8Cb 

B COCTOHHHH "I"), paCTBrHBaeTCH 0]lHOB1!6paTOp011 T-2 - T-3 no 50 uceK. C OAHOBl!ClpBTOpa OTpH

~aTen~H~A 1111nynbc nonaeTcR Ha 6asy T-4 1 pa6oTa~~ero B KnDqeBou pexHue,H OTKP~BaeT ero. 

Pene P-I EKnDqeHHOe B ~enb KOnneKTOpa T-4, ~pa6aT~BaeT II OnHO~ napoli CBOHX H.P. HOHTBKTOB 

CTaHOBilTCH HB Cln OKilpO BKy, a qepes ~pyrHe KORI8XIW no~aeT- 30 B Ha COOTBeTCTBJ~~HII npo

CliiBHO ~ 3R8KTpOMBrHHT nep~opaTopa. 

CqHTaHHaH HH~OpUB~I!R xpaHMTC H B perl!CTpe ~0 TeX nop, noHa 88 npOH30~eT npo0HBKa 

nep~OKapT. ~H TOrO, qT06~ nocne npOClHBKl! BepHyTb perHCTp B HCXO]lHOe COCTOHHHe , T. e . 

oOecToqKT~ ero pene , E KYRBqftOBYD KOp06Ky nep~opaTopa BBe]leH AOnonHHT8RbH~A KynaqoK r-II. 

HopuanbHO SaUKHYT~e KOHTBKT~ KynaqKa r-I! BKnDqeH~ nocnenoBaTenbHO B ~enH cauo6nOKMpOBKH 

acex pene perHcTpa z pas~aDTCR ua KopoTHoe BpeuB B KOH~e pa6oqero ~HKna nepPopaTopa. 

B pesynDTBTe K KOH~ pa6oqero nepuona perHCTp OKaS~saeTCR nonrOTOBneHHHW K llpMeuy HOBOII 

HH~OpiiB~KI!. 

ITpHH~V.nHanbHaB cxeYa nynbTa ynpaBneHHH npHBeneua Ha pMc.7. Ha nynbTe cocpenoToqeH~ 

OpraH~ ynpaBneHHH sneKTpOHHOA CX8UOA nonyaETOIIaTa,neHTOnpOTHZH~II UeXaHHSIIOU, nep~Op8TO

pou, naHenL MHnHKB~HH nepecqeTH~X ftq eeK, npH60p KOHTpOnH HanpHXeHH~ KCTOqHHKOE nHT aHl!H H 

OC~I!nnorpa~ KOHTpOnB pa6oqi!X HllnynbCOE aneKTpOHHO II CXeUH. Kpoue TOro, B nynbT BUOHTHpO

BaHO CTBH~BpTHOe KRBBHWHOe ycTpOACTBO KY-IM, C llOUO~D KOTOporo HaHOCBTCA Ha nep~oKapTy 

cayzeO&He npMSHBHH. 

KHOnKa 11 0TCqeT" cnyEHT nnH cqHT~BBHHH HH~OpUB~HH CO BC8X pasp~OB C'!eTqMKOB II 38nHCH 

ee HB nep¢oKapT~. fipH HaEaTKM STO~ KHOnKH 3aii~H88TCR nenb paspftna HOH~eHCBTOpa C-2 (npen

BapHTen~HO 38pHK eHHOro 1!0 - I50B) qepes OClliOTHY pene P-I. Pene cpa6aT~:aeT H CBOHiiM H.P. 

KOHTaKTaUH I-2 CTaHOBil TCH Ha cauo6nOKHpOBKy. 3aUKsysmzecs KOHTBKT~ 7-8 COSnaDT nenb nnR 

KOHneHcaTopa C-3 qepes nepBMqHYD 06IIOTKY T paHC~OpUaTopa TP-I. Co ETOpMqHoA 06WOT-paapR,J~a 

Kll TP-I CHHU88TCH HMnynLC sanycKa 6noKa sanHCH. KOHTBKT~ 4-5 npll SaU~BHHH nonaDT HanpB

KeHHe + IIOB Ha c~enHOl! llarHl!T (CM) ne pq>opaTopa. Cpa6aT~BBR 1 C L! npHBOnHT B neACTEH8 uexa

HIIaU npo0HBKM H npOT AJ!tKH Ka pT nep~opaTopa. ITpH saU~KBHHH KOHTaKTOB IQ-I! P-I nonaeTCfl - 30E 

29 



HB aneKTpOMarHHTY 3M-I7 H 3U-I8 ~HR rrpo6KBKH U8pKepa. 

YnpaBneHKe nep~paTopOK onepaTOp rrpOK3BO~HT H8K8TKeU KHOITOK "ilycK" K "CTorr" BB nyHDT8 

ynpaBneHKR. 

Ha O~Ho« KBpTe uoryT 6YTb npo6KTY KOOp~HHBTY I2 TOqeK.ilpl H3UeHeHHH KaKoro-nH60 H3 

cnyKe6HYX rrpH3H8KOB 06R38TeHbHO ~OHKHa CUeHBTbCB I rrep~KBPTB. AnR ITO~BO~B HOBO~ KBPTY 

CHYKHT KHOITKB "ABTOKBTHqecKaR ITpOTHIKa". flpH HBKBTV.H 3TO~ KHOITKH cpa6BTYB88T pene P-2 H 

~epea H.3. KOHTaKTH pene P-3 H CDOH H.p. KOHTBKTH !Q-II CTBHOBRTCR HB C8U06HOKHpOBKy . 

ilpH 38KHK8HHH KOHTaKTOB 4-5 HB C~eiTHO~ uarHHT rrepPopaTopa ITO~BeTCR + !IOB H KapTB HBqHHBeT 

rrpO~BHrBTDCR. B KOU6HT rrpOXOK~6HHR ITOCHe~He" IT03K~HH rrpo6KTO~ rrepPOKBPTY Cpa6aTHB8DT H.p. 

KOHTaKTHBR rpyrrna AOITOHHHTeHbHOrO KynaqKa r-!2 (cu.cxeuy COe~HHeHHR KOHTBKTHYX rpynn 

~OrrOHHHTeHbHHX KynaqxoB rrepPOp8TOp8 K KOUKyTB~HOHHHX pene rryHbTa HB pHC.8), 38UHK8R ~enD 

ITHTaHHR pene P-3. UenD cauo6noKHPOBKH pene P-2 oKaaHBaeTCR paaopBaHHoR B . rre~opaTop ocTa

HBBnHBaeTcR. ilo~ nyaHCOHauM B 3TOT UOU6HT HaXO~KTCH nepBBR IT03HqHR HOBOA KBprH. KOHTaKTH 

7-9 pene P-2 BBe~eHH ~HR TOrO , qT06Y HB BpeuH aBTOKBTHqecKO~ rrpOTRKKI nepPDKapTH CHrHBHH 

HB rrpo6HBHHe aneKTPOKBrHHTY He ITO~BBBnKCb. 

0rrHC8HH8R BYme yCTaHOBKB 3KCflnY8THpyeTCR B HaCTOR~ee BpBUR B ~860p8TOPKH BYCOKHX 

aHeprBA ~HCTHTyTa ~epuo~ ~K3HKH AH KaaaxcKo~ CCP. EonbWBR ponb B opraHHaa~HB ~eHTpa no 

o6pa60TKe CHKUKOB B HH~ AH KaaCCP rrpHHSABeKHT aKa~eKMKY !.C. TaKH6aeBy. AKTHBHOe yqaaTHe 

B pa6oTe rrpHHHUBHK TBKKe 3.r.Eocc H A . A.~OKTKOHOB. 

~ H T e p a T y p a 

I. B.H. AnuaaoB, ~.A . ronyTBHH , B . n. ~HKHH , ~ . A . Kap~aBHH, B.n. Hey cTpoeB, B. n.CTerraHoB 
ilperrpKHT OHHH !352 ny6Ha !963 r. 

2. R.R.~KXTeH6ayu , E.H . UoBceeB, B . C.Ka~TBHOB nTa ~ 3, 32, 1963 r. 

3. R.U.EapKOB, K. H.MyxHH , B.A.CyeTHH , P. C.WnRITHHKOB, nra . ~ 6 , !963 r • 
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H3MEPHTEAhHAH YCTAHOBKA C 3AITHChD KOOPnMHAT HA llEP$0KAPT~ 

CCCP U . B.CTadHHKOB,E.r . TJpyxaHo , B.B.~odNpH, 
11 . C, MHII(6HKO 

llp0~6CC Oduepa CT6p60CHHWKOB C nyaHphKOBHX K8Wep HBRH6TCH B6Chl.l8 Tpy~06WKO~ 38~8qe~. 

B H8CTOHII(66 BpeWH C03~8HO H6CKORhKO THITOB 8BTOW8TH46CKHX YCT8HOBOK,npe~H83H846HHNX ~RH 

o6wepa cTepeo~Torpa~H~ /I/. 

3TH YCTBHOBKH odecneqHBSmT 8BTOW8TH46CK06 ~BHX6HH6 W6TKH no one~ 38pRX6HHO~ qacTH~ 1 

8 TaK&e 8BTOW8TH46CKym 38nHCh KOOp~HHBT cne~a. 3TH npHdOpH C~O~ H TpedymT BHCOKOKB8nH~H

~pOB8HHNX pa~HOCne~H8RHCTOB ~RH OdCRYXHB8HHH, 

Cne~eT OTW6THTh , 4TO padoTa ycTaHoBoK c BBTouaTHqecKHU cnezeaHew aaqacTy~ aaTpy~HH

TenDH8 H3-38 aarpyxeHHOCTH Ka~pa IT OC TOpOHHHWH cne~aWH, 

B CBH3H C 3THW B03HHK86T 3B~aqa C03~8HHH npOCTO~ H HB~e~HO~ YCTBHOBKH ~RH 8BTOW8TH

qecKo~ 38ITHCH KOOp~HHBT npH o6uepe ~OTOrpa~H~ cne~OB 38pHZ6HHHX 48CTH~. 

TaKOrO po~a YCT8HOBK8 H8 nonynpOBO~HHK8X, npe~H83H8q6HH8H ~RH 38ITHCH KOOp~HH8T HB 6y

W8ZHY~ R6HTy, C03~8H8 H pa60T86T B n a60p8TOpHH BHCOKHX 3HeprH~ 011HI1 . 

B H8CTOHme~ p860T6 OITHC 8 H8 npOCTBH nonyaBTOU8TH46CK8H YCT8HOBK8 HB pa~HOR8UIT8X,npe~

H83H846HH8H ~RH 8BTOM8TH46CKO~ 38ITHCH KOOp~HH8T H8 CT8H~8pTHY~ nep~OK8pTy, 3T8 YCT8HOBK8 

coa~aua B ~T~ Hw . A.~.11o~e AH CCCP npH co~e"cTBHH H KOHcynhTa~HH 11HC THTyTa aTouHon aHeprHH 

rKA8, 06mH~ BH~ YCT8HOBKH ~Til npHBe~eH HB pHC .I. PaCCUOTpHU cxewy ee pa60TH . bnoK-CX61.18 

yCT8HOBKH npe~CT8BR6H8 H8 pHC . 2 , YCROB!iO ee IIOlKHO paa6HTh H8 cne~JOmHe yanH: 

I. 11auepHTenhHOe ycTpo~CTBO c ~ToronOBKB~H ; 

2. 0TC46 TH 06 YCTpO~CTBo ; 

) , BHXO~HOe ycTpO~CTBO C nynhTOII ynpaBneHHH ; 

4. llep~opaTop ; 

5, liHT8HHe YCT8HOBKH. 

I. 06~ep CHHUKOB H8 YC T8HO BK6 Be~eTCH C ITOMDmh~ H3U6pHT6RhHOro ycTpO~CTB8, 0CHOBY 

er.o COCT8BRH6T WHKpO CKOn Tima YI1M-2I HRH Yll l.l- 23 . 

~RH Y~06CTB8 Onep8T0p8 IIHKpOCKOn OCHameH npoeK~HOHHO~ npHCT8BKO~ , paapa60T8HHO~ B ~Til . 

llpHCT8BK8 COCTOHT H3 ~BYX aepKan C HapyzHHW ITO!CpHTH61.1 , KOTOpHe HanpaBRHIOT nyq OT IIHKpOCKona 

HB U8TOBH~ 3Kp8H ,p8CITOROlK6HHH~ no~ yrROW H8Hnyqmero 3p6HHH K CH~HII(ewy 38 WHKpOCKOITOII onepa

Topy . 
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YCTBHOBKB npoeK~OHHOrO SKp8H8 38CTBBHna H3MeHHT~ KOHCTPYKUH~ OCBeT~T CiiH . Hs npeAM6T

HOU CTOnHKe MHKpOCKOna KpenHTCH neHTOnpOTRZHNU MeXBHH3W, KOTOpN~ n03BOn HeT O~CTpo ~NCTBRnHT 

H o6uepHT~ KBAPN CTepeonapN. 

O<lwep KOOpAHHBT COONTHU HB K8Ape BNliOnHHeTCH C nOI!Oll\~10 AHijlpaKUII OHHWC ]18Tt!:!J\OB JII!He ii

HNX nepeWell\eHH~ (ljlOTOronOBOK), KOTOpNe YCTaHaBnHBBDTCH BWeCTO WKan WHK pOCKOna. AaTt!HKH nH

Hei!HNX nepeuemeHHI! H sneKTpOHHOe yCTpOI!CTBO n03BOnHIOT HBTOWBTHt!e CKH perHCTpHpOBBT~ npO

AOn~HOe H nonepet!HOe ABHKeHHe KapeTOK UHKpOCKOna. ~OTOronOBKa COCTOHT H3 OCBeTHTenH , J1BYX 

CKpell\eHHNX pennHK C ]1HijlpaKUHOHHNX peweTOK H CBeTOnpHeUHHK8. 

llpH ABH&eHHH Ka peTKH liOnOCN yYape , B03HHKaiOmHe llpH OCBeweHHll CK pell\eHH~X pcweTOK, liO

cneAOBBTen~HO npoOeraDT ljlOTOTpHOA~ CB6TOnpHeWHHK8. llpll H3MeHeHHH Ha npaBneHHfl ilBV.llteHIIR 

li0]1BHlltBOI\ peweTKH wyapo~e nonO CN ]1BH.YTCR B oOpaTHOW HanpaBneHHH. OpH ]1BHEei!HH wyapOBOK 

nonOCN t!eT~pe ljlOTOTpHOAa BNpa0aTNB810T CHHYCOHABn~H~e CHrHanu , C]1BV.IIYTHe H8 90° B 38BHCH

I!OCTH OT aanpaaneHHR ABHEeHHH liOABI!JtHOI! peweTKH. <I>OTOTpHOAH THll8 ~-I li03B01l fl!JT liOJ1Yt!HT1> 

CHraan B 4-4,5 BOnl>Ta llpH liOT eHUH811e KOnn eKTOpHOI! WHHH B 9 B. 

0TUeTHW HeKOTOpUe OCOCleHHOCTH KOHCTPYKUHil ljlOTOr01!0BOK ~~. llo cpaBHeHHIO C KOHCTpyK

~ell, npe]11!0llteHHOil B ~T8~ , OTCYTCTByeT .U!!~Warwa II wen~, BHClllp81011\8fl ll0pfl]10K cneKTpB. 

llonHOCT~IO H3WeHeHa KOHCTPYKUHH CBeTOllpHeWHHKa . nHH30-llpii3WOB8H CClOpKa 3aUe HeHa OClHt!HOII 

ni!H30l! f = 3 CU. 8TH OCOCleHHOCTII yBenl!t!itnH CBeTOCH11Y ljlOTOronOBKH , ynpOCTHnll ee 1!3rOTOBne-

HHe II OTnBAKy. 

J 

2. EnoK-Cxeua OTCt!eTHOrO ycT pOIICTBa npe]1CT8BneHa HB PIIC.3. B OCHOBY OTCt!eTHOrO ycTpOl!-

CTBB nonOJteHa 

ll11011\8}111 200 ' 0 

onepaTOPOII 3a 

pa3pa00TK8 ~T8~. 0TCt!eTHOe y cTpOilCTBO o6ecnet!I!B8eT OOI!ep KOOp]11!H8T TO<!KH HB 

WM X I00 ,0 Ul! C TO<!HOCT~IO ± 2, 5 MK.DTct!eT BC]1eTCH C niOOort TO<!K~ , BUClp8HHOI! 

HOn~ . 0TcqeTHOe ycTpOtlCTBO COCTOHT 113 ABYX CIIMMeTpHt!HNX KBHBnOB OTCt!eTa)( H 

y • KaE.l(Ntl KaHan COCTOI1T H3 Cl110Ka p3Bepca cqeTt!IIKB 11 OnOKa HH]1HKBUHII. 0011\1!1! ]111H OOOHX KB-

HanOB HBnHeTCH OnOK 38npeTa. 

PaccuoTpHu pa6oTy OT]1eni>HHX OnoKOB KaHana oTcqeTaX. KaHan OTCt!eTa Y paOoTaeT aHano

ruqao. 

Ha BXOJ1 OnoKa ynpaBneHHH noAB IOTCH 4 Hanp RXeHHH c ljloTOTPHOAOB,cABHHYT~e aa 90°, no 

ljlaae Benl!t!IIHOU 3 ,0 B. 

EnoK ynpaBneHHH npeoopaayeT BX0]1HOH CHrHan B OTPHU8Ten~HHe HUnynJ>CH 8Ull11HTYJ10K 20B, 

ARHTen~HOCT~IO IO weeK. 3aTeu cHuaanu no Tpeu uenHw noAaiOTcH Ha nocncAJIOli\He OnoKH ( cu .pHc .3) 

llepBaH H BTOpBH uelll> COeAHHeHN C Cl110KOW peBepca, TpeT~H - C ClnOKOI! 3anpeTa H peBepCHBH~U 

cqenUOK. ilpll pOCT6 KOOP1111H8TH HUnyn~CN IIAYT no nepBOil II Tpen eli ljeliH, npH yueHI>WeHHII - 110 
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B!OpOA 11 TP6!~ea . awnyx~cH, HAJ.H6 no TpeT~eA nenH,3BAepKBHH no OTI!OWeHHD K nepBOll II BTD

poA H& 20 uceK,KOTOpYe H60ClXOAHKH An fl CpaOaTHBaHHH Cl110Ka peBepca. qaCTOTa cneAOB8HHH HU

~-ni>COB ueHH6TCH B npeAenax D-30 Kru, B 3aBHCIIUOCTII OT CKOpOCTH liOAaqll KapeTOK UHKpOCKOna. 

EnoK peBepca ynpasnHeT "aanpasneHuew" Ct!eTa Ct!eTt!HKa. llpu uanuqHH uunynJ>coB HB nep

BOM BXOA6 OnoK BHpa0aTHBBeT Ha nepBOU BHXOAHOW KaHane flOCTOHHHOe HanpHXeHHe + 380 B , Ha 

BTOpOU + 250 B. B STOW Cnyqae cqerqHK CYWWIIpyeT HWnyALCH C OnoKB ynpaBneHHH, llpi!XOAR~He 

no Tpe~ewy KaHany. llpH H8]!Hqllll HUnynl>COB H8 BTOpou BX0]1e
9
0noK peBepca ycTaHaBnHBaeT H8 

nepBOM BNXOAe + 250B, HB BTOpOW + 380 B II cqeT~IIK H8t!IIH8eT BUqHTBTJ> npKXOAHli\He Ha ero 

BXOA no rpeT~ewy Kaaaxy 11unyn~cu. llocne nepeueHu HBnpaaneHHR ABII~eHHH KapeTKH WHKpocKona 

nepBHII HunynJ> c nonaAaeT Ha OnoK peBepca H Ton~Ko nocne 20 weeK saAepKKH - Ha cqeTt!HK. 3a 

20 UKceK 6noK pe Bepca ycneBaeT nepeKniOt!HT~ "HanpaBneHI!e" cqeTa. 

Ha BX0]1 peBepCIIBHOro cqeTt!IIKB liOCTyna~T Hunynl>CH no TpeT~ewy KBHany OT OnOKB ynpasne

HHH, Kpoue Toro ct~eTt!IIK ynpasnHeTCH OnoKou peBepca H BXOAHHUH cHrHanaul! OnoKa aanpeTa. 

BNXOAY cqeTt!HKa COeAHHHIOTCH C BHXOAHWU perHCTpou (IS KBHanOB) H OnoKOW HHAIIKBUHII (IS Kana

noB). Ha Ct!eTt!HKe BcerAa Ha0p8HO qHCXO,COOTBeTCTBYIOll\ee KOOpAHHBTe TO<IKH nOA nepeKpeCTHeU 

OTHOCI!Ten~HO BHClpaHHOro Haqana KOOPAIIHaT. l1!H "cnHCHBBHHH" STOrO t!HC11B HCnonJ>syeTCH BH

XOAHOII perHCTp,BHXOAH KOTpporo (IS KBH8110!) COeAHH6HH C nepljlopBTOpOW. llp11 liOCTYll116HHII CHr

Hana Cqi!TNBBHHH C OnoKa 38ITp6TB cpa0BTWBaDT KBHanu, OTBeqaD~IIe HBClpBHHOyY Ha Ct!eTt!IIK t!HC

ey, II npo0KBBDTCH COOTBeTCTBY~Ke OTB6pCTIIH B nepljlOKBpTe. 

EnoK 3BnpeTa C11YKHT AXR °CnHCYBBHKR" IIH¢opWBUIIH CO cqeTqiiKB. Ha BXOA OnOKB aanpeTB 

flOCTynaiOT CHrHBnH Ct! IITHBBHIIH OT onepaTOpa, 8 no KBHanau 3 - OT ClXOKOB ynpaBneHHH JC II Y . 
HeKenarenJ>Ha nOABqa CV.rHana cqi!THBBHIIH B WOUeHT nepeKniOt!eHHH peBepCHBHOro cqeTQIIKB. TBK 

KaK W8KCHWBn~HOe Bpell:fl nepeKnmqeHHH Ct!eTt!HKa PBBHO 20 WKCeK, TO B Tet!eHHe 20 WKCeK nocne 

llpBXOAa CllrHana no Tpe~ewy KaHany HB BXOA cqeTt!HKB, CllrHan CqHTNBBHHH HB BHX0]1e 0nOK8 

3anpeTa liOHBIIT~CH He WOKeT. Kpoue TOro, CHrHan HB BUXOAe OnOKB 3anpeTa oOecneqHBBeT BKniO~e

HHe BHXOAHOro pefHCTpa 38 IQ WKCeK. EnoK aanpeTa oOcnyKKBaeT OCla Ka HanaX II y . 
EnoK IIHAHK8UHH CnJKIIT AnH KOHTponH p8ClOTH Ct!eTqHKO¥• 

3. YnpaBn6HIIe YCT8HOBKOA BeAeTCH C liYALTB, KOTOpHll COOpaH HB Oaae KXBBIIWHOrO ycTpO"-

CTBB. Ha nynJ>Te paswe•eHH cneAYIO~He opraeu ynpasneHHH ycTaHoBKoll . 

I. BKniOt!eHHe YCTBHOBKH. 

2 . PerynHpOBKB OCBeTHTenH WIIKpOCKOna. 

3. COpoc peBepcHBHHX ct~eTqHKOB aa "Bon~". 

4. KnaBIIWH A11H Ha0opa liOCTOHHHHX npK~HaKOB! HOUepa Co6YTIIH, HOUepa nporpai!UH H T. A. 

S. ileAanl> np06HBKH nOCTOHHHHX np1!3HBKOB H KOOpAHHBT Ha nepljlopaTope . 

6 . llepeKnDt!aTen~ POAB pa00TY YCTBHOBKH Ha meeT~ nonoKeHH~ . 0H BBeAeH AnH KOHTP011H 
paOoTu onepaTopa. 
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4. BHXO~H~ Y3»0K YCTBROBKH RRBH6TCH neptopBTOp. B YCTBHO~Ke KCfi0BD3Y6TCH nep¢opaTOp
1 

pa6oTBD~KK aa nep¢oK8pTax. Ynp8aneuee nep¢opa~opa aunonHHeTcH c nynDTB. nocToHHHUe npsaaa

KK H86Kp8DTCH HB Kn8~K8Type, 8 38T6K -~ ~~e S»BKTpKqecKKX HKnyBDCO~ fiOC!7fi8DT 98 nepto

parop. 3a8qeHHe reKy~ Koop~HH8T nocrynaeT aa ne~opaTop c orcqeraoro ycrpoKcT~a. nna 

RHT8HKH YCT8HO~KK HB06XO~KKO nepeU6HH06 H8npRZ6HH6 220~ 50 repu K fiOCTOHHHOe H8 npHZ6HHe 

IIO~. 

YCT8HO~K8 HK66T ~~8 CaKOCTOHT6BDHHX 6BOK8 RHTBHHH. fiep~UK 06ecneqHB86T fiOCTOHHHoe 

HanpKKeaHe ± 300~ npH TOKe 400 ua. BropoK 6noK o6ecneqe~aer nepeueaaoe HanpRXeaHe 6,3 ~ 

~»H UKTaHKH HBKa»DHHX ueneR, a TaKKe HanpRZeHHe 12~ K 6~ ~»H nHTaHKH OC~6TKTeneR WQTOr OBOBall 

K OCB6TKT6HH UKKpOCKOna . 

YcTaHOBKB ~OCTBTQqHO Ha~ezoa ~ p860Te. 

~3uepeaea noKaaane, qTo cKopocTD oduepa cne~o~ aa HeR B I0-!3 pa3 npesuwaer TaKOBYD 

HB o6UqHHX UKKpOCKOnax. 

A~TopH cqeTaDT CBOKY ~onrou nodnaro~apKTD aKa~euKK8 YCCP A.n. Kouap8 38 nocToaaaoe 

BHKUBHKB K COB6TH, 8Ka~eUKKa A.~. AnKXaHOBa 38 UOAAepzKy HaCTOH~eK padOTH , a TaKze E.H. 

MoKceeBa K R.R. RKXTeH6ayua 3a npe~OCTBB»6HKe qepTezeK a~TOUaTKqecKoK ycTaHO~KK H U6BHH6 

KOHCYBDTBUHK. 

RKTepaTypa 

I. ~.Barr, Y~H, 74, 675, !961. 

Pac,I. OO~KK ~~ YCTBHOBKK, 
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- 11 J . 

z tiO ~ 

ill lV 

PHc.2. EnoK-cxeMa ycTaHOBKH. 

I- MaMeplfTem.Hoe ycTpol1cTBo c tiJoToronoB.KaMH. 

n -OTcqeTHOe YCTpO~CTBO 

ill - Buxo~Hoe ycTpo~cTBo c rrynbTOM ynpaBneHHH. 

IY- lleptiJopaTop. 

PHc.3. EnoK-cxeMa OTcqeTHoro ycTpoRCTBa. 

I - EnoK ynpaBneHMH. 

ll - EROK peBepca 

ill-IY 

Y-YI 
peBepCl1BHbl~ cqeTqMK C OROIWM perMCTpa, 

EnOim liJH~MKal\l1IIl: cqeTqliJKa If perliJcTpa. 
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ABTOYAT~SAUMH B~BOAA ~H~PYAQM~ OT M~KPOCKOUA UMr3-I 

CCCP ~.r.Ienexus, K.M.YmaxoB 

MHKpocKon u~rs-I HnnHeTcH cnenHanHaHpoBaHH~u HauepHTenba~u npH6opou, npeAaaasaqeaaHK 

~!ft K3MepeHHft reoMeTpHqecKHX xapaKTepHCTHK cneAOB qacTHU B RABPH~ auynbCHHX, 

Pasee pa60THBWH~ B KOunneKce C B~qHcnHTBnbH~U ycTpO~CTBOU BYM-I, M~r8-I B~AHBH! qftC

noBym HH~pM&UHm BH uarBHTftYm neBTy, C KOTopo~ ORB BBOAHnHCb B BYM-I AnH o0pa60TKH, 

HeAOCTHTKH AHHHoro aounneaca aaanmqanHCb B cneAYm~eu: 

I. OTcyTCTBOBan KHKO~-nH60 KOHTponb 88 npHBHnbHOCTbm SHHHCBHHH HH~OpUBUHH HB uarHHT

uym neaTy. 

2, HanHqKe KBCTKHX nporpauu Anft pemeHHft aanaq B qHCTO cnenHanH8HpOBHHHOU YCTpO~CTBB 

BYK-1 nKmano OnepaTopa B03UOKHOCTH ~qHcnHTb KBKO~-nH60 Apyro~ napaueTp no AHHHO~ 3HnH

CB, 

3. nonoXHHTBnbH~e aaTpaT~ TBXHHqecKHX CpeACTB H YCKnK~ Ha o6cnyKHBBHHe BYM-1. 

8TH HBAOCTHTKH H npHBBnH HHC K SHKnmqeHHm 0 HB00XOAHUOCTH YCOBBpWBHCTBOBHHHR B~BOAH 

H nepepa60TKH HH~pUBUHH C UHKpOCKOna THna UMr8. 

B npOABnHHHO~ pa6oTe OCHOBHym qaCTb 3HHHUH6T BBTOUBTHqecKH~ B~BOA HH~OpUBUKH C MKKP~ 

CKOnB UMr8-I HH neHToqa~D nep~paTop, qTO nOBBOnRBT npOH8BOAHTb B~qBcneHHR HH YHHBepcanb

HOl ~~M MIHCK-1 no nm6ol BOCnpHHHUH6UO~ 8TO~ UHWHHO~ nporpauue, 

Ha PHC,! nOK838BH ~YHKUHOHBnbH8H cxeua ycTpO~CTBH B~BOAH HH~opuaneH. 

ABHKBHHB CTOnHKH UHKpOCKOna, a TBKBB ABHKBHHe 6HHOKynHpHO~ HHCHAKH nepBAHBTCH HB 

8RBKTpOKeXBHHqecKHe AHTqHKH THna "Han-UH~pa" COOTBBTCTBBHHO no KHKAOD HS KOOpAHHHT, Bcero 

KMBBTCR 6 AHTqHKOB ( no Tpeu KOOPAHRBTHU CTOnKKH H no Tpeu KOOpAHHBTHU 6HHOKynRpHOI HBCan· 

K~. 

AnKH~ 0Tp63KOB no KOOPAKHBTHU npeo6paayDTCH npeo6paSOBHTBnRUH "Ban-UH~pa" B ABOKq~l 

KOA H B~HDTCR no cKrHanau onpoca B cxeuy norHKH "R". 3Ta cxeua nepepa6aT~BaeT B~AHHHYD 

B ABQHqaou KOAB HH~OpUBUHD B BKA, YA06H~~ AnR 38RBCBRKH ee HH nep~oneHTY H Anft nocneAYD

~ero HenocpeACTBBHHOro BBOAH B 3BM MKHCK-I. 

BcR norHqecKHR CXBMB co6paaa H3 CTHHAHPTH~ ~eppHT-TpHH3HCTOp~ ftqeeK ~ T H Tpex 

TRllOB, CXB~ KOTOp~ nOKB8HHH HH pHC,2 (a,6,B), 

RorKqecKBH CXBU8 BHnOnHHBT CnBAYD~Re ~HKUKK: 
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a) no KOUBHAS C nynL~B ynpaBnSHHH EHp8~8~HB88~ nH~KKpB~HUe HUnynLCH Onpoca no 12 

pa3pfiA8U ~pex ~BTQHKOB "Ban-UH~pa", COOTB6~CTBY~~ 88~8HHOR nporpauue; 

~) npeo~pa3yer napannenLHHa KO~ B nocne~oBaTenLHHa ~BOHqHHR Ko~; 

B) nocne Kaz~oro onpoca BH~aer qepe3 ~puupoBaTenL HB neqaTL no rpM ~BOHQHHX paa

PHAB, HBQHHBH CO CTBpmero, ocymeCTBnRR, T8KHU O~p830U 0 ~BOHQHO·BOCLUepHqH~CHCTeyY 38nHCI 

qecen; 

r) BH~BeT B ~BOHQHO-~eCRTHQHOU KO~e HCXO~Hy~ HH~pUBUH~,yCT8H8BnHBBeyY~ nepeKn~qa~e

nRHH HB nynLTS ynpaBneHHH. 

Cxeua norHKH nHTaeTCH ~BYHH uocne~oBaTenLROCTRHH Hu nynLCOB 500 ru, cuemeHHHHH no 

~a3e RB 180° H BHpB~BTHBaeUHUH reaepaTOpOU TBHTOBHX HHnynLCOB r T H. B pezHHBX KOHTpOnR , 

HBCTpoaKH H OQHCTKH HB cxeuy no~B~TCR Te ze ~Be nocne~OBBTenLHOCTH xunynLCOB, HO yze C 

QBCTOTOa 50 Kru. 

RorHQeCKBH cxeua B~aeT yze CKOHnBHOBBHHY~ B ~BOHQHO·BOCLUSpHQROU(nH~O B ~BOHQHO

~eCHTHQHOU) KO~e HR~OpUBUH~ HB ~pUHpOBBTenL B BH~e nocne~OBBTSnLHHX cepu~ HHnynLCOB 

~nHTSnLHOCTL~ 10 + 12 HCSK H aunnHTy~oa 12 B. ~OpUHpOBBTenL pBCWHpReT HHnynLCH ~0 12 + 16 

UCeK H, YCHnHB HX AO 48 B, nOABeT HB HBrHBTH nep~opaTOpB . 

linOK ~OpUHpOBBTenea COCTOHT H3 WSCTH OAHHBKOBHX CXSU (nO QHCny AOpozeK ne~opHpOBB

HHH), KBEABH H3 KOTOpUX COCTBBneHB H3 ZAYmero ~nOKHHr-reHepaTopa C ~OnonHHTenLHOH nonOXH

TenLHOa O~pBTHO~ CBR3L~ qepe3 ycHnHTenLH~R KBCKSA H yCHnHTSBR UOmHOCTH C TpBHC~OpUBTOp

H~ BXOAOU ( CU . pHc . 3) . 

Tie~OpBTOp pa6oTaeT C QBCTOTO~ 16 ru, TBK QTO BC~ HH~OpUBUH~ 0 npocTpBHCTBeHHOU no

noESHHH OTASnLHO~ TOQKH H HCXOAH~e ABHH~e OH 38HOCHT HB nep~OnSHTY 38 2 CeKyH~~. 

MCXOAH~e ABHH~e, YCT8RBBnHB88UHe CeULD nepeKnDQBTenRUH H HHe~mHe B CBOeU nonHOU 

06~eue 28 ABOHQHHX SAHH HU, 38HOCRTCR HB neHTY B ABOHQHO-~eCRTHQHOU KOAS. CDAB 38HOCRTCR 

ABHH~S 0 K03~~UH8HTe YCBAKH ~OT03yYnLCHH 0 0 U8CWTB6H~X H03~HUH8HT8X, 0 HOUepe nnaCTHH~, 

0 HOMepe cneAa , 8 TBKXe ABHHHe 0 He06XOAHHOR nporpBUMS BHQHCneHH" HB 8BM MHHCK- 1. 

MBWHHB MHHCK-1 HUSeT 3Q-pa3pHAHHR npHSUHH" perHCTp, HO npeo6p830B8TSnH "Ban-UHWPB" 

BHABDT I3-p83PRAH~8 QHCna . YQHT~BBR 3TO 06CTORTSnLCTBO, B uenRX COHpameHHR BpeueHH H neH

T~, ne~opaTOp OT6HB88T TOnLKO Te CTpOHH, B KOTOpHX 38HOCHTCR BHB8A8HHBR HH~OpUBUHR ( 5 

CTPOH BUeCTO 10). K TOMY ze, nOCKOnLKY npHXOAHTCR HUSTL ASnO TOnLKO C nonOEHTenLHHUH QHC

nBHH, TO CTpOKB 3HBH8 T8KX8 He neqaraeTCR . Bee 3TO COKpBmBST BABOS Bp8UR aanHCH H neHTy . 

TIOUHUO OCHOBH~X peZHHOB pa60TH (38HeceHH8 HCXOAHHX ABHHHX , BBeAeHHe KOOPAHHBT UeHTpB 

pacmeuneHHR , 3BnHCL KOOPAHHBT cneAB H KOHSU BBOAB UBCCHBB QHCSn) HMeeTCR B03MOEHOCTL H3-

uepRTL HOHH38UH~ no cneKTpy npOCBSTOB , T. e . pa60TBTL no OAHO~ H3 KOOPAHHBT, HS 38HOCR HB 

neHTY 3HSQeHHH OCTBnLHHX KOOPAHHBT. 
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Tipe~CMO~pSHB B03UOZHOC~L KOHTpanR npaBHnLHOCTH EHBO~a HH~OpMaqHH ny~ey nopaSpfiA

HOrO cpBBHSHHR HB CX8UBX COBnaneHHH ITpHMOro H O~pBTHOrO KBnH~POBOqHOrO KOAa B COBOKynao

C!B c cae~oaoi cHraanHaauuea. 

TaKHK o6p830U 1 OllHCBHHBH CHC~eua BYBO~a HB~OpUBUHH CB060~Ha 0~ B~meyKa3aHHYX BS

~OCTB!KOB H K !OyY ze 6onee 8KOBOUHqaa BO Bp8U8HH H B 88TpBqHBaeuux CpeACTBBX HB nonyqeHH6 

B o6pa~OTKY HH~PMBUHH. 

R H T e p a ~ y p a 

I. TieTpOBa ~.~. H Ap. noKnan Ha 6-a KOH~peHUHH no fiASpHOR paAH08n6KTpOBHKe 

1964 r. UOCKBB 

2. Barkas, U.C.R.L. 8482. 
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PHc.1 t,rBKUHOBBnLBaH oxeua CHC!e~ BYBOAa KH4oPK8UHH C UHKpOCKOna YHr9-I. 
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\Ill 

a~. . 

.---------- 81;~ . r------ 8;t1· 
'"'" 0 

a; 

.A .,. 81t1J ~---~-r 

~/ II 
PHc.2 llpHHUHnHanDH~e CX6M~ ~ppHT-Tp8H3HCTOp~ ftqeeK: 

a) Cxeua ftqe~KH H-I; 

6) Cxeua ftqe~KH H-2; 

B) Cxeua Hqe~KH Y. 

~-1~----~r-~=r--~-6~ 

1 l"'~L I 1 + ¢+IS~ 

Pec.3. Cxeua ~opUHpoBaHHH HMnynbCOB. 
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CCCP 

OI1biT PAEOTbl C MlfKPOCKOilO!I t.MP3-I 

I. BBB,ll6HI!e 

A.C .AccoBcKaH, ~ . r . Re nexeH, 
K. M.YmaKOB 

~auepeHHB MH OrOKP8THO rO paCC6HHHH qacTHU B ~epH~X ~OTOSUYHbCHHX KOOPAHH8THHM UeTo

AOM npoqHo Bomno B npaKTHKJ naOopaTope~/I/. Eonbm8H TPYA06UKOCTb c~eua H o6pa6oTKH HH~Op
USUHH no paCC6HHHD CTI!MynHpOBana paapa00TKY MHOroqHCH6HHUX YCTpOUCTB AHH 8BTOU8TH38UHH 

STHX npouecCOB / 2 •3/. 

~ 3 ycTpO~CTB, llOCT8BHH6MUX npou~mneHHOCTbD, cerOAHH cymecTByeT TDnbKO UHKpOCKOR 

~P~I , ~nycKaeMH~ ReHHHrpaACKHU o0~AHH6HH6U OnTHKO-U6X8BHqecKHX npeAnpi!HTHn (ROOUil). 

0~T pa00TU 88 STOU npH6ope H U8T6pHan~, nonyqeHHU6 npH ero HC~TBHHH B ReHHHrp8ACK OU 

~H3HKO-T6XHHqecKOU HHCTHTYT6 HU. A.~. ~o~e AH CCCP, HBnRDT CR TeuoU A8HHOro cooOmeHHR. 

2. Pacnona.eHne qHcnoBoro uaTepHana npH BUBO,lle 

~HijJOpU8UHR H8 Clyuazsyc neHTY ne p<f!opaTOpOU il] 38HOCHTCR npH HSX8THH KHOilKH 11 38lli!Cb 01 

B cneAJmmHX rpex pezHuax: 

a ) 11 ~CXOAHU6 A8HHbl6 11 • B STOU cnyqae neq8T86TCR meCTb qHcen B ABOHqHO-A6CRTHqHOU 

Kane , H6CYmHX cnyze~syD HHijJOpU8nHD. 9TH qHcna YCT8H8Bni!B8DTCR H8ClnDA8Teneu H8 nynbT6 ne

pen Baqanou ~aOoT~. 

Cl ) 11 y - kGO.pAHH8T8 11 • B aTOU pel!HU6 neqaT86TCR 3HaqeHH6 y - KOOpnHH8Tbl, CHRT06 C 

nBOHqHoro naTqHK8 Tl!ll8 11 BBn-nHijipa". 9TO Tpi!HanU8THpaap~H06 ABO.qHoe q11cno. 

B) "KoHen BBOA8 11
• Ha neHTY 38HOCHTCR npH3HBK, 03Haqacmi!U KOHBU ABHHOrO U8CCHB8 ql!cen 

npa HX rpynnOBOU BBOA6 B 9BM. 

3. Pe3YHbT8T HC~T8HI!~ 

mJuu cTona a uHKpouexaHnaua Clunn HauepeHU UHoronyqeBuu HHTe~pouerpou. myu UHKpoue

XBHHaua B HHTepBane ! UU qepea 50 UK OK838HCH U6Hbme 0,0! UK. 98BHCHUOCTb myua CTOH8 OT 

nnHHu Hqe~l! xapaxTepHayeTcH noKaaareneu cTeneHI! AnKH~ ftqe~KII, paesou 0,574. 
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4. XapaxtepKCTHK8 nporpauu, no~rOTORn8HHHX AAH 06pa60TKK ~8HHHX no p8CC8HHBD. 06p8-

60TK8 peaynhT8TOB H8 JHHBepcanhHO~ 3BM A88T B03UOZHOCTh KCDOnh30B8Th ftq8~B nm60A Kp8THG

CTK C nepeKpHB8HK8U BAH 683 Hero, BHqKCAHTh p83BOCTK nD6oro nop~8, HCnOnh30B8Th 6oaee 

TOqHHe 0~8HKK p8Cnpe~eneHK" BTOpHX p83HOCTe", BHqKcnHTh cpe~Hee 3HaqeHK8 C BCKnDq8HB8U 

BAH aaue~eHKeU 8HOU8AhHO 60nhWHX 3HaqeHH" BTOpHX p83HOCT8", H8KOHe~, nonyq8TL cpe~BH8 

aaaqeHHH BTOpHx pasaocTe" wna aunynhcos no cepaa aauepeHH" ~8HHoro cne~8 B p~e cnoes 

SYynhCKOHHO" KauepH. 

Halal aou pea.u3oaiUIII ron&o C&llllt apocrae aporJIILIIIIII. Blmlc.DDTc• 

Cp8AHH8 3H8qeHHH BTOpHX p83HOCteK f) C KCKnmqeHH8U p83HOCT8" ~j) KAH 6ea KCKnmqe&HH, 0~8-
HBB8eTCH CT8H~8pTHOe OTKAOHeHKe, H8XO~TCH CJUU8 B qacno nDnOZBTenhHHX H OTPB~8T~BHX 

3H8qeHH~ BTOpHX p83HOCTei. llpB BSUepeHKH HB ftqe~e t BHqacneHH8 BC8X BenaqHH B8~8TCB 

qepea<JJ, r~e IJ. = I,2 ••• 8.. 

KMeerca nporpauua ~na BHqKcneHHB cneKtpa OTKnoaeHH" oT cpe~Hero B e~HHH~ax CT8H

~apTHoro OTKAOHeHK" qepea 0,2. llnH o6pa60TKH 3YyAhCH"' o6nyqe8HHX B UBrHBT80M none, BYe

eTCH nporpauua c sHqKcneHHeu cpe~Hero a8aqeaaa TpeThHX p838ocre~. 

Ana KBZ~O~ nporp8UMH HUeeTCH KOHTpOALHOe C06HTHe, KOTOpoe npocqHTHB88TCH B8aqane H B 

KOH~e o6pa6aTHB8eUHX U8CCHBOB. BpeUH 06pa60TKH U8CCKB8, B OCHOB80M COCTOH~ee 83 BB0~8 H 

BHBOA8 ~8HHHX, COCTBBnRet I-2 MHHYTH. 

5. Kanw6posoqHHe wauepeHHH 

B pa6oqe" Kauepe, COCTO~e" H3 60 cnoeB IO X IO c.Z auynLCHB EP HWK~W-400, o6nyqe8-

HO" ~-ueaoHauH c Kunynhcou 7,2 Eas/c c ~enLD KCKnmqeHHH B nocnenym~e" p86oTe nozHoro pac

ceHHKH H8 pa6oqwx cnenax, aauepeno p8cceHaKe H8 nyq9oBHX cne~8x. 

OtcqetH Y - Koop~wnaT aa6nmnateneu cnenaaH qepea 250 UK, B I9 cnoHx HB 86 cnenax, 

npw o6~e H ~nKHe scex cne~os OKano 2 ,5 u 3a weCTh pa6oqKX ~He~. 

3TO COOTBeTCTByer cpe~ae" CKOpOCTH 38nHCB 300 3Haq8HK" Y - KOOp~BH8T B q8c. T8XHH

qecKK B03UOZH8H CKOpOCTL 38nKCH, nocne TOrO K8K cnen 88~e8 H yCT8HOBA8H, npKMep80 B 4 pa-

38 6onDwe. TaxKM o6paaou, speuH 88 scnouor8tenLHHe onepanKH a8Tp8qKB88TCH B 3 pas8 do~L•ee, 

qey 88 BHBO~ HH~pM8~HH B A~88"mee ysenHqeHHe CKOpOCTH BHBOA8 8e~enecoodpa380. 

AaanorBqHaH pa60T8 no KBnH6pOBK8 KBMepH HBMH BHUOAHHn8Ch H 88 UHKPOCKOne UEH-8M o6Hq

HHM cnoco6ou. llpH o~HHaKosou o6~ue p860TH, BKnmq8H sHqacneaHH, speueaH 6Hno aaTp8qeHo B 

20 + 25 pas 6onhme. 

Cy~eCTBe8HHH BKASA B 3KOHOMHD BpeM8HH, KOH8qHo, ~BeT o6pa60TK8 ~BHHHX HB 3BY. 

0THOW8HKe ze TOALKO T8XHHqecKH BOSUOJtHHX CKOpOCTeA cauoro npo~eCC8 C~M8 KH~pM8nKK 

H8 JE~-8U K UKPS-I ~nH O~HOrO H TOro ze H80ADA8T8AH paBHO BOCLMH. 
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B aTOM cny'l8 

KBMepH AO H806XOA 

onepauKH K cy~ecT 

3a ABB M8CH~ 

llnitHB kBJt,liOrO 11311 

qaetcH 5+6 cneAO 

YaKCKM8ALH8H 

padoqax qacos onE 

B 6onLwou o6 

0~8HKK, KOTO 

a o6pa6oTKY paooq 

?. XapaKTep~ 

BJiaro.J~apH TC 

Kax, OH8 o6na~ae~ 

OHnK BNHBneHH He~ 

~HAH BHUOAH8HN BC 

npKBO,liHOU JCTpO~ C 

60TH. q8CTL OTK8< 

Jte H8MCnpaBHOCT8l 

neHTO'lHOro ne?WoJ 

pa~oTe paBHO 4 ~ 

8. Wcxo~H r.~: 

c~opuynwposaTL H( 

llpeane seer( 

CKTL HB neHTY H3; 

cTK ne'l8TaTL npw: 

Mawzaa noas• 

snonHe paallel!laiOT• 

neuanoBB.XHbl . 

BKH KaKoro-na6o 

HaH6onee Ka· 

KH~OpMBUKK OT pll, 



6. l!auepeHIIR p8cceRRIIR H8 pa6o•atx cnel!ax 

B 3TOII cnyq8e HeOCJXOl\11110 noqTII BCerJ!8 K8Z1!HU C1Iel! I!SIIepRTh no yq8CTK811 B PKJ!B C1IOeB 

KBIIepu 1!0 HB06XOJ!IIIIOtt 1!1IIIHH 111111 BHXOl\8 113 K8llepu, 3TO yse1111q11B8eT speiiH H8 BCITOIIOr8Te1IhH~e 

onep8~11H II eymeeTBeHHO ylleHhwaeT oCJwy~ eKopOeTh 113llepeHHn. 

38 J!B8 ueeR~8 pa6oTH HB MI!P3-! H81111 113116peHO 260 p8CJOqi!X enel!OB 6HeTpHX qaeTII~ , 

Jl1IIIH8 Ka.JtJ!OrO 113tiepeHHOrO e1!el!8 eoeT8B1IR118 OK0110 2 Cll, Cpel!HRR CKOpOCTD 1!311epeHMn nony

qaeTeR 5+6 C1Iel!OB 38 p8CJoqMn JleHh, 

YaKe1!1181IbH8R eKOpOeTb, J!OeTI!rHyT8R npll TBKIIX 113llepeHHRX1 eoctaB1IH1Ia !0 C116J!OB aa 6 

pa6oq1x qaeoB onepaTopa. 

B 601IhWOII 06~e11e 8H81IOrl!qHHX 1!311epeHH~ H8 III!KpOCKOne MEJ.!-8M 11H He npOBOl!M111! , 

QueHKH 1 KOTOpHe IIOEHO 6H110 6H el!e118Tb, npiiBOl!RT K 38K1I~qeHIIm, qTO BpBIIR HB 113MepeHIIH 

H o6pa60TKY pa()oqi!X enel!OB Ha III!KpOeKone MI!P3-I COKpawaereH npHIIepHO B !0 pa3, 

7, XapaKTep11CTIIK8 TeXHI!QeeKoro eoeTORHIIH e v.~eiiH BWBOAB HH¢Op118~1!1!. 

BxarOJ!8pR TOlly, QTO OeHOBHHe aneueHTH Cl!eTBIIH BHIT01IHBHH H8 weppi!T-Tp8H31!eTOpHHX Rqen

K8X1 ORB 061181!8eT BHeOKon H81!eMHOCTb~. He BK1I~qaR nepHOJ! TpeHI!pOBKII, B npo~eece KOT OporO 

6H1IH BHHB1IeHH HeHBl!eiHHe anelleHTU, 38 BPBIIR HenpepHBHOH 3KCIT1IY8TBUII11 1 B TeqeHI!e KOTOporo 

6Y1111 BHD011HeHH Bee p8CJOqHe II K811116pOBOQHUB 11311epeHIIR 1 OTK83H 111161111 11BeT0 1 B OCHOBHOII 1 B 

DpHBOl!HOII YCTponeTBB warOBOrO J!BI!raTe1IR 113-38 601IbWIIX TOKOBHX Harpy30K II Jl1IIITe1!bHOn pa

CJOTII, qaen OTK830B 38 3TO BpeiiR BU3B8H8 HeeoBepweHCTBOII eiiCTBIIU ynpaB116HI!H, E01IhWIIHCTBO 

:&e H611enpaBHOCTen ei!CTBIIH BUBOl\8 IIHtjlOp118UIIII ()uno 38 eqeT HBHBJ!el!HOeTI! lleXBHI!qeeKon ClleTeW 

116HTOQHOro nePWOPBTOp8 ITR. CpeJ!Hee qi!C110 BeeB03MOEHUX OTK830B 38 llyCHU npH HenpepHBHon 

p860Te paBHO 4 + 5, 

8, I!CXOJ!R 113 OITUT8 3Kenny8TBUIIII elleTeMH BHBOl\8 IIHWOPII8UIIII III!KpOeKona MI!P3-!, MOEHO 

cwopuynllpOB8Tb HeKoropue o6w11e Tpe6oB8HIIH K T8Koro pol!a elleTell811, 

ITpeZAe Bcero Heo6XOJ!IIIIo yBenHqiiTb HBJ!eEHOCTb nepwoparopa ITR. HeT Heo6XOJ!IIIIoeTI! 38Ho

CHTb HB 1IBHTY 1131IIIWH~V 11HWOP118UI!m, B HBW611 enyqae Bee Ql!e118 IT01IOEIITB1IbHU II H6T HeOC!XOl\11110-

CTH DBQ8T8Tb npH3H8K 3H8Ka, 

Mami!H8 IT03B011HeT T8K~e B HBWBII enyqae eoKpaTI!Tb Qlle1IO eTpOK BB 1IBHTe e !0 1!0 5, r~e 

BnOJIHe p83N811\8mTeH Tpi!H8J!U8Tb pa()oqi!X pa3p~OB, 

neNa1IOB8EHUli HBl!OeTSTOK el!eTeUH BHBOJ!B I!HrpOpl.laUHII WIKpOeitOna IJ~1P8-! eoeTOIIT B OTeyTeT

BHH KSKOr0-111160 KOHTP01IH 38 npaBI!1IbHOeThD 38HeeeHIIH IIHWOPII8UII~. 

H8H601186 K8pJ!I!H81IbHUII peweHI!ell 6ll110 C5U OCYI!I6eTB116HI!e Henoepel!eTB6HHOrO BBOl\8 B 8B:.t 

liHWCPIIB~llll OT PHl\8 yCTponeTB 1 ITOJ!06HUX II~KpoeKony M!AP3- I / 4 / , 
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PA3PAEOTKA KO!.IIIJIEKCA ITORYABTOIU.~ 'IECKIDC IAIIKPOCKOITOB l!Rfl llPOCMOTPA ~ ~3MEPEHI1fl 

PA3RII'!Hb!A ITAPAMETPOB CREJ!OB <!APfllKEHHllX '!At:TIIU B fl,l!EPH!lX WT03MYR1CIIHX 

Ct;CP B.B.AnH6HH, O.A.ApTaMOHOB. B.1'.ApreMDeB, 
B.A.EenHeB, !.I. C .Bopo3~Ba,R.r.bpay~se,H.A.BaBynKH, 
D.C.BonKoB, II.M.]!onHHCKH«, B.A.IauoB, H.R.3apy6HHa, 
B.A.Ko~pawoBa, M. II .KonnaKoB, ~.I,KpKBeQ$aH, 
H.B,Kypqep,~.r.!eneX.B, D.K.MaKapoB,r.A.UaTBeeBa, 
O.A.MHpoHoB,t:.C.HacrmmeHoK, B.A.llaHoB, P.M.ParyaKH, 
B.M.PaKKTHH,M.H.PaceB, A.A.CH~OPOB, r.E.CKBOP~OB, 
E.l1.CuapHoB,A.IT.TapacoB 0 A.B.THrHK6e~a, H .M.~~opo
Ba, H.B. illap~rHH, ~.II.Wy~cKaa, E.M.RKoBneB. 

KBK K3B6CTH0 0 HCcne~OBBHKH H HSMepeHHH HB Cne~aX 3BpHE6HH~X qacTK~ B fiA6p~ ~OTO

SyYHbCIRX B~nOHHHDTCH B HBCTOH~ee BpeMH no ~BYM OCHOBH~M STanau: a) npOCMOTpOB~e pa60T~, 

6) Ksue peHKH paanKqHux napauerpoB cne~oB. 06a srana qpe aB~qa~Ho rpy~oe :n<H H Becbua BHTy

BnbH~ HBnH6TCH ycKopeHHe STHX pa60T, 

]!na pemeHHH JKBSaHHoA sanaqa B reqesae I959-I96I rr.6~H paspa6oTaH~ H asroToBneH~ 

cne~D~He MaKeTH nOHJBBTOUaTHqeCKHX MHKpOCKOnOB: 

I. ITonYaBTOMBTHqecKKA npocuoTpoB~A MHKpocKon MITIT3-I (pac.I). 

llpK6op COCTOHT H3 WTaTKBa MHKpOCKOna I, npHBO~a 2 C neqaraD~HM JCTpOACTBOM H 6no-

KOM DHTaHKH H CTOna UHKpOCKOnB 3. 0nTHqecKBH CX6M8 MHKpOCKOna o6ecneqHB86T BH3yanbHOe 

ua6nm~eHKe npenaparoB c yBenKqeHKeu or 70 ~o I350x. B cxeue npe~cuorpeso BBe~euae cueH

~ asuepKTenbH~x ceroK. KKHeuaraqecKaa cxeua (pac.2) o6ecneqHBaer waroBoe H Henpep~BHoe 

nepeuemeHHe CTOHKKa no OCH X CO CKOpOCTHMK 4,10,20,40 H 60 MU/MKH H maraMH B 100,250, 

SOO,IOOO H ISOO MK.Henpep~BHoe B03BpBTHo-nocTynaTenbHoe nepeuemeHHe no ocH ~ npoHSBo~HT

ca CO CKOpOCTRMK OT 6 ~0 !00 MK/CeK. YK83BHHHe ~Hana30H~ CKOpOCTeA n03BOHHDT C03~8Tb 

OnTBMaXDH~e JCHOBHH Ha6nm~eHHH CO BC6UH 06beKTHBaMH. llepeue~eHHe no KOOp~HHBTe Y npOH3-

BO~HTCH BpyqHyD. 3saqeaaa Koop~HHaT X,Y HZnepe~amrca HB neqaram~ee ycrpoAcTBo, r~e H ~HK

capymrca Ha 6yMBXHOA H6HT6,npBqey 0 KOOp~HHBT~ X H Y 38DHC~B8DTCH C TQqHQCTbD 0,05 MM 0 a 

KOOp~HH8T8 Z - 0,0! UM, Ha MHKpOCKOne MaiHO llpOH3BO~HTb HSuepeHHH BB nnaCTHHKaX paaue

pou ~0 I20x220 uwZ. ~OTOnHBCTHHB MOEeT nOBOpaqHBBTbCH BOKpyr onraqecKO~ OCK, 

2. YKKpocKon AHH asuepeHHH reouerpaqecKKX napauerpoB cneAOB MHra-I c ~qacnHrenLH~ 

cneUHBHH3HpOB8HH~U ycrpo~CTBOM BYU-I (pHC.3). llpH6op COCTOHT H3 MHKpOCKOna I,sanHC~

BBDmero ycrpoAcTBa 3 H cTona 2. YaenaqeHBe onraqecxoA cucreMH OT '70 ~o ItiooX. Pasuepu 

npenapara AO !20 X 220 yyZ. KHH6M8THqecKBH cxeua MHKpOCKona DOKB3BH8 HB pHc.4. llsuepeHHe 
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KCXOAH~ KO OPAHH BT X, Y, Z ITPOV.3BOAKTCH C ITOUO~V T04~ KHKpOBRHTOB
1 

C08AHH8HHUX C nosn

~KOHHaYH npeo6pa30BaTenHMH yrna nOBOpOT8 B TPKHBA~aTKpa3pfiAHU~ ADOK4HH~ KOA. qKCno,ycTa

HOBneHHOe Ha npeo6pa30BBTene , 38ITKCUBaeTCH Ha uarHl!THOl! neHTe. IAHKpOCKon IT03BOnHeT npo

K3DOAHTb H3YepeHl!H H BU4KCn8HIIe AniiH H KOCHHJCOB yrnoB no Tpeu rrporpauuau . fipll I-oR 

nporpauue H3UepeHIIH npO H3BOARTCH nepeue~eHHeM ITP8AM8THOrO CTOniiKa;~eHa OTC48T8 np11 3TOM 

COCT8MR8T no OCHU X H Y - 0 , 05 MY, no OCII Z- 0 , 0025 MM . llO II-oll nporpBUMe 113Yepe!!IIB 

aunonHH~TCH B none 3peHHR C ~eHoll OTC4eTa no OCHU X II Y 0,000! liM (npH 06b8KTIIBe 90X) 11 

ITO OCH Z - 0,00U2 MM . fipll 113MepeHIIHX ITO III-oU nporpauue KOOPAIIHBTB X CHIIMBe TC H CO CTo

lllll\818 KOOPAIIHaTu Y 11 Z-a none apeHIIH Ui!KpocKorra. BU411CniiTenbHoe ycTpoRcTao BYM-I HMH

eTcR cne~llBnii3HpOB8HHOtl Bb1 411CnHTenbHOl! 3li8KTpOHHOl! UBIDHHOil; IIU88T OAH08Ap8CHYV CHCTeuy 

KOMBHA . APIIWM8T H48CKHe II liOri148CK11e Y3libl aunoli H8 Hbl Ha weppiiT-Tp8H3HCTOPH~ H4e llKax. B 

K848CTB8 BbiXOAHOro JCTpOl!CTBB HCITOlib3yeTCR CTBHABPTHOe neqaTa~~ee JCTpOl!CTBO EUflY- I 5 . 

CpeAHRH CKOpOCTb BU411Cl!e HII ll - 300 oneP/ceK. BpeuH pemeHHH OAHOll 38A8ql1 OKOJIO 3 CeK . 

3. fiOnY8BTOII8TI148CKHl! UHKpOCKO n MH8-! (p11C.5) CliJMIIT Alii! H3MepeHIIH IIOHK38~11K OAH038-

PfiAHbiX II MHOr038PHAH~ 48CTI1~ . fip1160p COCTOHT 113 UHK pOCKOITB, ITPIIBOAB , nyllbT8 C BbiXOAB~ll 

ycTpOilCTBBUII K CTOna. ~YHK~IIOHBlibi!BR cxeua (pllc.6) o6ecne411B8eT BUABqy H8 BbiXOAHbiX y cTpOl!

CTBBX: 

a) ~liH 0AH038pfiAH~ 48CTII~: ~ H3MepeHIIH , ITOliHOl! AniiHU ClieAa, nonHoro 411Cna npocae

TOB, nOliHO ll AnHHU rrpocaeToa , qv.clia rrpocaeToa 11 cyuuapHol! ~liHHU npocaeTOB Ha R4ellKe , 

cneKTpa rrpocBeToa ( 8 HHTepaaliOB qepes 0 , 5 MK). 

6) ,llliH MHOr038PHAHbiX 48C TII~ : ~! 113t.!epeHIIH , ITOnHOil AliiiHU Cli8A8 , IDIIpiiHbl IIL!ITJ RbC8 H8 ITO

nOBIIHe ahlcoTbl , ITJio~aAII clieAa Ha AliHHe IO MK. 

PesyJibTaTu 11auepeHHll OAH0 3BPHAHUX qacTII~ WHKCIIPYDTCH Ha A8CRTII4Hblx cqeT411Kax 11 neqa

Ta~~eu JCTpOil CTBe, a UHOr038pHAHUX 48CTI1~ - B ITpOH3BOl!bHUX 8AIIHI1~8X H8 6yUBXHO~ li8HTe 

CBMOnllc~a 3llll -09 . Cwu 11 HilJOpM8~1111 npOH3BOAIITCH CK8HIIpOBBHII811 H306pBJK8H11H Cn8A8 npll IT0-

110~11 nepeue~eHHH ero OTHOCII T8libHO ~eliii c nepeueHHUMH pasuepau11. CHrHali c ~8Y rrocTynaeT 

nocne JCIIJI8HIIH B C48THOe H l!Ori148CKOe JCTpOl!CTB8 II ABJiee HB BUXOAHUe JCTpOHCTBB. dlieKT

POHHBH 48CTb rrpv.6opa BUITOliH8H8 H8 l!BMITBX. 

4 . fiOJIY8BTOMBTH48CKIIll IIHKpOCKOn tJHP8-I I!BJU!8TC I! crre~l!8liii3HpOB8HH~ npH60pOII Alii! 

onpeAelieH HH H 38ITHCII KOO pAHHBTU Y npH R3YepeHHII IIHOrOKpBTHOrO KJliOHOBCKOro pacceHHHR. 

~YHK~HOHBnbHBH cxeua (pll c .7) o6ecrre4KBaeT rronyqeHI!e maroa~ nepeue~eHHll npenapaTa Ha 

50 , IOO, 250 , 500 ~ IOOQ 11H CO CKOpOCTI!IIll OT 25 AO 350 IIK/CeK. Uepeue~eHHe 61!W TPHX8 

Alii! OTC46TB KOOPAIIHBTU y CBR3BHO crrpeo6pa30B8Teneu yrna nOBOpOTa B ABOliJqHuR KOA . 

~ao~4Hoe q~cno, ycTaHOBliBHHoe Ha npeo6paaoaaTeli e , qepea cxeuy onpoca K ilJopuupoaaHIIH 

3H848HKH y 38nllcuaaeTCH H8 6yMBMHYD neHTY rrep~opaTopa. Ha 3TY xe lieHTY 3aiTIICbiB8eTCR 
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~onoliHIITelibHa H ~HWoplla~HR, JCT8HOBRBHHBR H8 naHeliH nylihTa. fi ocneftY VWBR o6pa60TKa nRWop

IIS~HK AOli&Ha npOK3BO~IIThCH Ha JHI!BepcaJihHOl! B~4KCliHTeRhHOR IIBWHHe, Ha npllwep
1

"WBHCKn. 

KoopAKHBT8 y li3MepBeTCR Ha IIKKpOCKOne C ~eHOR AelieHRH 0,025 IlK. Paauep~ npOCIIBTpHaaeUYX 

~OTOnl!BCTHH AO I20 X 220 uuZ. flepeue~eHHe no X Ha 60 1111. YCTaHOBOqHaR qaCTh l!lleeT noaopof 

BS 360° ll IT03BOliReT AOCTaT04HO YA06HO ITOABeCTH K ~eHTpy nOliH 3peHHB IIKKpOCKOna liV6yV 

TOqKy HB npenapaTe. ffiyuu CTOliHKB COCT8Bl!HVT He 60liee 0,03 IIH Ha H4eRKe ~00 IlK , WYUU 

WHK poueX8HK3MB - He 60liee O,OI IlK Ba BqeRKe 50 IIH. )lnH KOHTpOliH myuoa B lll!KpOCKOIT BCTpo

eHO WHOrOliy4 eBOe KHTep~epeB~HOHHOe JCTpORCTBO. 

5 . KpaTKHe pe3YlibTBT~ HCITUTaHHR IIHKpOCKOITOB ll B~BOAU 113 HHX 

Bee OITHCaHHUe aume IIBKeTU nORJ8BTOII8TK4eCKHX IIKKpOCKOnOB HBXOAHTCH B HBCTOHwee apelll! 

8 AeHHHrpaACKou ~TH Hll. H~. CpaBHeH~e npo~aBOAKTelibHOCTH Tpy~a npH npocuoTpe 11 Kaue

peH~HX HB 3TIIX noliyaBTOIIBTH3llpOBBHH~X UHKpOCKOITBX no Cp8BH8HIIV C pa60TOl! HB IIIIKpOCKOnBX 

MEH-9 11 MEH- e u npe~cTaBlieHo B TB6liii~e. 

liiiKPOCKOn 

Ynns-I 
Yllrn-I 
IIH8-I 

IIHP8-I 

YBeliii4eHIIB npoii3BOARTelib
HOCTK TPYAB 

B !,5-2 paaa 

B 5-IO paa 

a 20 paa 

a I0-!5 pas 

Ha OCHOBB OITUTa no paapa60TKe H 3KCnJiyaT8UHII JK838HH~ IIBKBTOB 6~11 CAeliBHU CJieAYD-

~He BUBOAU: 

I. BaeAeHue uexaHII3BUHH nepeue~eHHil v. aanHCK npH npocuoTpoa~ pa6oTax He yaeliuqllliO 

cy~eCTBeHHO npOli3BOAHTelihHOCTll TpyAa, TBK KBK npHeiiHHKOII IIH~OpiiB~IIll OCTaJICH qenoaeK II 

nponycKHB~ CITOC06HOCTh 3pKTelihHOrO KBH8li8 orpaHHq11BaeT CKOpOCTII nepeue~eHIIR. 

2 . fiplllleHeHHe cneUH8llll3llpOB8H~ BU4HCliKTelihH~ JCTpO~CTB B HBCTOH~ee BpBIIH HB 

~enecoo6pa3HO, "lK KBK 60libWHHCTBO noTpeOeTeliell HUeeT JHHBepcanDHUe 9BUY II 3TO n03BORH

eT KUeTh H8 IIHKpOCKone TOlihKO B~O~H~e JCTpORCTBB AJII! 38ITHCH HCXOAH~ ABHH~, liCITOllbBJe· 

uux rrp11 rrocneftYv~eR o6pa6oTKe HB 8BW~. 

3. HaH60liee ~enecoo6pa3HIIIIll OK838lll!Cb np1160pu AliR H311epeHIIH reoueTPHK ClieAOB MHr9-J 

K PBCCBRHHR ClieAOB MHP8-I, KOTOp~e 6~0 pewBHO B3RTh 38 OCBOBY npll paapaOOTKe OITUTHHX 

oopaauoa nonyaBTOIIBTH4eCKIIX UIIKpocaorroa MHr9-2 11 MHPS-2 Alii! cepH"Horo npoii3BOACTaa. 

6. ITonyaaTouaTH4eCKIIe UIIKpocKonu MHrE-2 K YHPS-2 

00a IIHKpOCKOITB npOH3BOART 38ITIICh peaynbTBTOB K311BpeHIIH II acnouoraTenhHOl! cnyxe6HOR 
KHWopua~~~~~ aa 6yuaxHyD neHTY c nouo~v lieHT04Horo ne~paTopa ITA. 
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YBenHqeHHe OnTHqecKO~ CHCTeMH OT 230 ~0 263oX. 

PaawepH npocwaTpHBaeMHX ~oTonnacTHH ~o I20x220 MM. 

YCTBHOBOqHaH qaCTL CTO!HKB HMeeT B03NOZHOCTL nOBOpOTB HB 360° H B03MOZHOCTL ne

peMe~eHHH no OCHM X H Y COOTBeTCTBeHHO HB 120 H 220 MM. B KOMITneKT MHK pOCKOna BXO~HT 

06~eKTHBH-ITnBHNOHOXpOMBTH, no3BO!HD~He H3NepHTL SyY!bCHH TO!~HHO" ~0 550 WK. JnH c~~ 

THBBHHH 3HaqeHH« HCXO~HHX KOOp~HHBT HCnO!L3YDTCH nOSHUHOHHHe TpBHC~OpMBTOpHHe npeo6paao

BBTe!H yrna nOBOpOTB B ~BOHqHH" KO~ . MHKpOCKOITH HM6DT apoqHy~ KOHCTpyKUHD WTBTHBB, 'ITO 

MeHee qeM B 6 paa yBenH'IHno HX xecrKocrb no cpaBHeHHD c MHKpocKonBMH ME~-9 H ME~-8 M 

H oOe cneqHBaer yBepeHHOe cnoKo"aoe npoBe~eHHe uaMepeHH"· 

B OCBerHTene MHKpOCKOna HCnonLayerCH !BMna HaKanHBaHHR 0IT-12-100.ilHTBHHe npHOOpO! 

npOH3BO~HTCH OT CeTH nepeMeHHOrO TOKB HBnpazeHHeM 220 BO!LT. llorpe6nHeMBH MOmHOCTL OKOIO 

0,3 KBT. 

nonyaBTOMBTHqecKH« MHKpOCKOn ~r8-2 (pHc. B) B OT!H'!He OT M~r8-1 no3BO!HeT npOHSBo

~HTL H3NepeHHH He no rpeM nporpBMMBM , a npH !DOOM CO'IeTBHHH H3NepHeMHX KOOPAHHBT,CHHMBe

MHX KBK B none apeHHH ,TBK H HB npe~NeTHOU CTO!HKe . llpeAe!H nepeMemeHHH H3M6pHTe!LHOrO 

CTO!HKB 40 MM. TO'IHOCTL H3UepeHHH HB CTO!HKe no OCHM X H Y - 0 ,005 MM, no OCH Z - 0,001 

uM. Ueaa ~eneHHH HHamero paap~a np eoOpaaoBaTenen npH HSMepeHHHX B none speHHH no ocHM 

X H Y - 0 ,0001 MY, no OCH - 0,0002 MU. KaK noK83HBaeT OITHT 3KCRnYBTBUHH M~P3-1, 3TOT 

UHKpOCKOn UOZHO TBKZB HCnO!L30BBTL ~!H H3UepeHHH HOHH3BUHH 0AH038p~HHX 'IBCTHU.~YHKUHo

HB!LHBH cxeua UHKpocKona noKaaaaa ua pHc.9. 

ITO~JaBTOKaTRqecXRI MHKpOCKOn M~P3-2,B OCHOBHOM,nono6eH MHKPOCKOny M~P3-1. 0AHBKO , 

B HBU CA6!8HIJ pa3!H'IHIJe H3NBHeHHH, yny'IJUBDmHe KOHCTPYKUHD . K 'IHCny TBKHX OCHOBHIJX i13N6-

HBHHK OTHOCHTCH: BBe~eHHe ~ononHHTe!bHHX warOBIJX nepeue~eHHK B I, 3 H 10 MK, 'ITO ITOSBO

!HT npoBO~HTb ii3MepeHHH H C nepeueHHIJUil waraUH i 38UBHB 13 ~eCHTH'IHIJX H800pHHKOB 30-

paapH~HIJU ~BOH'IHHU H860pHi!KOU . 

OOa 3THX Ni!KpocKona ce~qac uoryr 61JTb HaroroBneHIJ no aaKaay norpe6Hrene• . 

7. HeKoropble nepcneKrHBH AB!LHe~wen paapaOorKHl~!Kpocxonos AlH RAepHo" WHSHKH 

EnKKa«•HNH paOoTBMH aa 1964-1965 r. npenycuarpH!BeTCH zaroroBneaee OnHTHoro oOpas

~a KKKpOCKORB A!H H3UepeHHH KY!OHOBCKOrO pacceRHHS ~P3-3, KOTOpbiR B ~BnLHe«weu 6y~eT 

BHnyCKBTLCH !38MBH UHKpOCKORB M~-8M. 3rOT MHKpOCKOn npeAHB3HB'!eH TBKZ61 KBK H UHKpo

CKOn ME~-8M,~!H "py'IHHX" H3UepeHHU, O~HBKO,OH HMeer p~ npeHMymecrB, CBH38HHHX C noBH

meHHeM y~o0CTB H HB~eZHOCTH HSMepeHH~ H p8CWHpeHH6M B03MOXHOCreU npHOopa. 

llpenycuarpi!BBBTCH TBKXe paapa00TKB HOBOrO UHKpOCKOnB B38Ue H MHKpOCKona KSB:- 9, KO-
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TOpH«t HftnHHCb TBKXe py'IHHM MHKpOCKOnOM ~!fl npOCMOTpa H H3MepeHHH HOHH3BUHH H reoMeTpHH 

cneAOBt npe~CMBTpHBBeT B03MO~HOCTb yCTBHOBKH HB HeM paa!H'IHHX npenM6THHX CTO!HKOB H 

ycTpO" CTB Alfl BBTOMBTH38UHH H3MepeHH" H nepeMe~eHH«. 

~l~J 
@ 

PHc. I. 

Pxc. 2 . 
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ABTOIIATIFIID!ma KOIIIIJIEKC J!HCKPETHOI'O l!EACTB!Ul JlJUl H311EPffiHli «lTOCIDI1lKOB 

IIY3HP:bHOBHX K HCKPOBHI lWIEP I A TAKIE !1l!EPHllX «lT0311YHl>C!Ili 

CCCP ll.M. 3eRAnxn, B.A.RKHHnxxR, 
A.~. Kaxapos1 M.A. Ky3bKHqes, 
B.B. PsOxa, u.A.IAaHoBxq, 
H.T.OHonpHesxo,H.A.KOnrYHOB 

B ~oxn~e cooO~Drcs cBeAeHHs oo ycrpoRcrse, sa3Haqeszx H OCHOBBHX xapaxrepxcrxxax 

~cxpersoro YHHBepcanhsoro asroKarHqecxoro xounnexca, sxxuqaD~ero B csoR cocras 3nexrposso-

8~acxxre!hHYD wamHHY "Jlsenp•. 

K0Mn!8KC, nOCTpOeHBHR U8XHKOK Ha CTaH~apTBHX 3!8K8HTaX 3!8KTpOHBO-B~HC!HT8!hHOR 

yamHHH, D03BO!S8T npOHSBO~HTh HSKepeHHS KOOp~HaT, HOHH3anKH, KHOrOXpaTHOrO pacceSHHS 

sa ~TOCHHKXax H B SA8PHHX ~T03yY!hCHSX, J\aHBHe C HSKepHT8!hBHX ~aTqHKOB nepe~aDTCS He

nocpe~CTB8HBO B SanOKHHaD~ee YCTpORCTBO KamHHH "J!senp•, 

E!ox-cxeKa xounnexca 

Ynpo~eaaas Onox-cxeKa onxcusaeKoro asTOKaTHqecxoro xounnexca npe~crasneaa sa pxc.I • 

Ha 3TOK pHCYHKe H300pazeH !HMh ~arqHK ~S 00Kepa CHHKXOB C TpeROBHX KaKep, JlaTqHK A!S 

13KepeHHS KOOp~HaT rpeROB B S~epBHX ~T03yY!hCHSX Oy~eT ODHCaH HKZe. 

CxeKa asroKara ae ornwqaercs,s npssnxne,or cxeK cy~ecrsyD~x asroKaros, so nocrpoease 

DOQTH BCeX Y3!0B OCHOBaHO Ha HHHX npHHnHnax. 

Onrxqecxas cscreKa, cocros~as HS ocserxrens, oO~eKTHBa H cxcreKH 3epxan,npoexrxpyer 

yseXHQ8HHOe B 20 pas H300pazeHHe ~TOCHHYKa, paCDO!OZ8HHOro Ha HSKepHTe!bHOK CTO!HRe, Ha 

00SOpBHR 3KpaH, 

rroxynpospaqsoe 3epxano nponycxaer qacrb cserosoro noroxa sa y3en passopora H3o0pazesss 

•.~nee, sa KHmeHb nepe~aD~eR rpyOKH rxna cynepopTHKOH. B asroKare npHKeHeHa npoKHm!eHHas 

TeneycraHOBKa THna ITTY-JM, CHrHanH C KOTOpOR HCUO!bSYDTCS ~~S aBTOKaTHQ8CKOrO conpOBO~e

HHS rpexa . Ha 3xpase reneBHSHOHHoro npxeKHsxa nonyqaercs H3oOpazeHHe yqacrxa H3KepseKoro 

rpexa, ysensqessoe B 200 pas. 

Ysen pa3sopora H3oOpazeHxs (sepxanbHHR aHanor npH3KH J!ose) nossonser pa3sepayrb H3oOpa

zeHHe Ha KHmeax nepe~aD~eR rpyOKH sa !DOoR yron, He sapymas ero nesrposxs. 

B !DOon VOV8HT BpeveHH npOHSBO~TCS HSVepeHHe KOOp~HHaT TOR TOqKH rpexa, KOTOpas 

npoexrnpyercs B nearp reneBH3HOHHoro pacrpa. J!ns neHrpsposaHHS rpexa B pacrpe cnyznr cne

~s~s cncreva. 

Bx~eocxrsan B cxeve supaOorxx omxOox npeoOpasyercs a senxqHHU OoxosoR 
6p OIBIIOOK (cv, PHC.2), 
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C•r•ax yr~o&oa ondxa acno~L3Jercs ~· pa3Bopora B3odpazeuas (c noxo~m maro&oro ~·

raress ~~ ) ~o non~aeBKs, xor~ xacaresLBas • rpexy CTaBOBBrcs aapaxxeuuol ocJ pacrpa. 

CBrBas dOKOBOI OmBdKB BCOOSL3yercs ~S asro.ar.qeczoro ~eBtpBpoBaBBB rpeza 00 OTBOB8HI8 

x pacrpy. nepexe•eRBe BSKepare~LBoro cro~axa oc~ecr&ssercs maroB&KB ~Brare~aKa ti1 • ~ •• 

Beu'IBD nepexe~~teBBs 113KepneuBoro c:ronna no X • Y 38.BBCU or yr.m BaUOBa rpexa x 

ocsx xoop~.ar (cx.pac.3). 

3xecL A - &euop doxoBol ondu, .o.l( • .o.y - xolllloBeuru doxo&ol ondu, pauoae111111e 

no ocsx X B Y • Benop 1:1 , ecrecneBBo, .anpa.nea no aopllaJlll x rpexy. Tor~ : 
AY. • -A ~ih. If> ; A':} = 6 CO$ '(J 

0 

Iron '(I depercs 113 y3~a pa3Bopora a3odpazeHas, aepecqe:r OCYJileCTBUetcs B s.i.n.- cos 

y3J!e. BMII'IBBH A:J. a AY no~yqamtcs B yaBtapuoll xoxe 11 noJtamtcs B BlUe axnyl!LCOB aa oro

sue ~araresz ~~ • t1y • 3ra ze BIIIIYl!Lcu, nOJtC'IHTaBBHe 1 y3se C'let'IBKOB KOOPAKHat, ~m'I 
TO'IBHe XOOp,lBHa'IH TO 'IKH tpexa, npoexrapyellOI B ,laBBHI HOHeBT B ~eH'Ip pacrpa. 

OnBCaBHe padOTH OTJteJILHHX Y3l!OB 

l~B aBTOHa'IB'IeCxoro COnpOBOBJI;8BHS TpeXa HCnOSL3YD'ICB CHrBasH C BHXOJI;a BHJt80YCH4JI'Ie~s 

re~eyCTaHOBXH. H3 nOJIR 3peHHR TeJieBH3BOBHOI tpydKH C noHOIItLm K~pOBHX nosyctpodOB l H n 

ctpo'!Horo ctpoda Bucexaercs yqactox c paaxepaHH 2/3 no KaAPY H I/3 no ctpoxe (cx.pllc.4). 

C'IpOdHpOBaHBHa BH,l80CHrHas C nOHOIItLm noporOBOR CXeHH npeodpa3ye'ICR B npRKoyrOJILBSI 

HIIIlYJILC, KO'IOpHI HCnOJIL3yeTCB Jtl!B ynpaslleKKB TpBrrepaHH Tl H T2 (cx.pac.5). 

nepP~HHI ~poar BHJteoc•raana yctaHaBAHBaer tparrep TI B "eAHHH~·. Tp1rrep TI aanycxaer 

reBeparop c qactotoR f = 4 xr~. 3aA&aR ~post BHJteocaraana cdpacuBaer tparrep TI B •o•, 
npepHBaB 'I8H CaHHK reHepapOBaHBe cepHH aKDYJILCOB rLt t H OJtHOBpeHeHHO YC'IaBaB~HBaet B •1• 

rpMrrep T2,xotopult 3anycxaer reHepatop c qactotoll f• ± 2f4 ~ 8 xr~. :3a.JtHHR ~PORT ctpo'I

Horo crpoda cdpacHBaer tparrep T2 B •o•, cpuBas reHepa~m cepl!B HllllyncoB nc, • 
noJiyqeHHHe naqu HIIIl)'JILCOB ni. H h.a. nOJtC'IH'IHBamTC.II 'IO'IHBK C'le'I'IIIXOH, C'ie'I B 3'IOH C'IIIT

qaxe Ha'IIIBaerC.II He C BY .lUI ,a C -h.. , r,le h.e- noxymHpHBa CTpO'IBOrO Ctpoda (B JlaCBTade 

KOJK'IeCTBa BIIIIYILCOB C 'laC'IO'IOI t~ a 8 Kr~). 

Tanx odpa30K B cqen•xe 3a o~y ctpoxy saxonnca Be~naaa n,-t na.- n •• 3a Bpeu ot 

KOB~ O~oro ,lO Ha'lasa CJ!e,lYmDtero C'IpO'IBOrO C'Ipoda 3'Ia Bel!H'IHHa nepe)tae'ICB B CYJl)[aTOpu 

doXOBOI B yr.IOBOI ODdP, noCJie qero C'18T'IBK cdpaCHBae'ICB, HO Be Ba xyu, a Ha -h. •• 

B CyxMa'IOpaX npOICXOJtB'I CJ!e,ly~e onep~H: 

CYJOIR'IOp 

cywatop 

CYKJia'IOp 
CyxHa'IOp 

6 \ r: (n., ... n&- n.) B npexeJiax I-ro KaJtPOBoro nonyctpoda 

Sap ~ ( n.t.-+ n., -no) 

A I r ( n, + n .. -11.) B npe,lel!ax 2-ro xa..posoro noxyctpoda 
&., Z:-( hl +ht - l'lo) 
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T&KIK odpa3ox, no npo•ecTBHI OJtBOro noJiyxaxpa B cywatopax Ba~~:onstca cJieJtYD~e qacnas 

cywarop A : f(nl.+h,-h.) 1' f(n...,+n,-l"l.) 

0~rop 8'(: I: ( ltt.+l'l.•- h.)- f ( n, + n.- tt.l,. 
T - N Q,lBOBpeKeHBO C 3'IHH OTJte.ILBHa C'le'I'IHK C'IB'Iae'I 'IHC.IO BB,leOcBrBaROB B npe,le~ax OdOBX 

zaxpoawx noxyctpodos. 
3a.1BHI ~pOB'I 2-ro !ta,lPOIOrO nOJYC'IpOda ~e'I KOIII!JI,ly Ha ,l8.1eHHe Be.II'IIH, BaKODS8BBHX 

8 
cyuKa'IOpax, aa senH'IHHYN • neseBHe ocy.ectssserct Ketoxox nocxexosare.ILBWX IH'IHTaHHI 

JtO rex nop, noxa 'IHCJIO B CYHJia'IOpe He B3KeBB'I 3HaK. 
TaKBK odpa30K, 'IHCXO ~KnOB BH'IB'IaBKB npe,lC'IaB.IHe'I codol pe3y.IL'Ia'I ,le.leBHR B JHBTap-

HOH xoxe. 
3TH ze pe3yliL'Ia'IH Jtel!eBHB H RBSBD'IC.II BeSH'IHHaKH dOKOJOX B yr.IOBOX OBidO!t, IHpaBeBIH8 B 

yBBtapBoK xoxe: 

A"' 
'f;,(~t,+h,-h.J+ fUz.,+h.- n..J 

II 

8!f -= 
.f(h,-+h,-h.)- f(h,+h.-h~J 

II . 

nerxo BHJteTL, 'ITO~ npexcra&l!Het codoR cpexaee paccTOHHHe ot reoKerpaqecxoro neHtpa 

'ISZ8CTB ny3HpbB:a JtO OCH pactpa H odpa~~taetCR B BYJIL, ecnH tpeB: npoXOJtH'I qepe3 ~eB'Ip pactpa. 

Yrxo&as omadxa odpa~~taetc.R B Bynb npH napas~el!LBOH pacnonozeHHB rpeKa • BeptHXaJILBOI ocB 

pacrpa. 
npa O'IUOH8BHH tpeEa B pa3BHe C'IOpOBH O'I OCH pactpa 3BaKI D. II 8'f H3H8HBmTC.II, 

cxexyet orKernL, 'ITO sennBa N npaeT ocodym ponL. nocxo~uy pa3Kepu xaxpoaoro 

CTpoda nOC'IO.IIHHH, QBCJIO fV , OTHeCeHHOe X 'IHC.IY CTpOX B KaJ!;pOBOJl Ctpode Afe t eC'IL 3aDO.I

HeHHe tpexa ny3HpLKallH DO ,lJIHHe, 'I.e. HHTerpanLHaJ IOHB3aUHB B npeJtel!ax Xa,lpa: 

I!OBH3a~R = ::. 0 

Benl!'lHHa AI. 1!3aecraa 3apaaee, no;roxy A~.R xapaxtepBCTI!KI! HOHH3Bpymsel cnocodaoctB 

ductpux (pen.Rti!BHCTCKHX) qacti!U JtOCTaTO'IHO BHBOXBTL BeJi'IKBY tV • 
np11 padote aa nepen.RTHBHCTCXHX (cnnomaux) tpexax IIHterpanbaas HOHH3~R onpexenaetc.R 

no DJIOJitaJI;I! tpeB:a Ha 3a)taHHOR Jtl!HHe H nOJtC'IHTHBae'ICB CYHJia'IOpOK HOBH3~H (cH.pBc.5) XaK 

~ h, +I:,.,_., 
I IF 

B cnyqae H3HepeHH.II JtH~epeHUHaJILHOI HOBH3~1! ,lBHBeBHe no tpexy OCyllteC'IBJ.Re'ICR JtOCTa-

TO'IHO HaliHHB maraKH, B te'leHHe KaBJI;OrO mara B Hami!BY nepe)tae'IC.II HH~PHaUH.II C OJtHOI C'IPOXH. 

Bee onepa~H no onpeJteneHBD cnextpa pa3pHBOB (Jtl!HHH ny3upbKOB) aunoliHRDTC.R xamaaoR no cne-

UI!aJILHoR nporpaKKe. 
ll:taB:, omadKH A H S'f Bupada:ruaamrca 50 pa3 B cexyHJtY. 3a I/50 cex om11dxa odH'IBO Be 

ycne&aeT saxonHTLC.R donee, qex 5+10 IlK a , nocxonLEY npaxesaeHHe acnol!HHtellbHHe XBHra:renH 
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(THna run-4) HKeDT 6UCTPOAe~CTBHe 800 HKn/CeK, a npHHRTUA mar KapeTXH- 2,5 KX
1 

TO yxa3aHHag 

omu6xa ycneaaer orpa6orar~>cs 3& I/200 cex, r.e. 3a I/4 nonyxaApa. qacrora BuqoraxHA B CYK

uaropax au6pana paBHOV. uaxcuuanbnoft ~acrore pa6oru marosoro ABHrarens - 800 rq. Ecnu oma6xa 

npeaumaer IO ux a ne ycneBaer orpa6orarbcs lO naqana cnelynmero XaApoBoro nonycrpo6a, ro 

cxeua o6ecneqaaaer nonnyn orpa6orxy omadxa 3a cqer norepa un~puaqaa na nocneAYDmeu nony

KaApe. HaqanbHHe COCTORHHR B cxeue ycTaHaBRHBaDTCR B 3TOY cnyqae qepe3 KaAP· 

lfxnynJ>Chl Slf c cyw.~aropa yrnoaon omadxa no.~~anrcs na y3en pa3Bopora H3od~eHHR. C 

y3nou CBR3aH Si.~t.- cos y3en, cnyxamaA )tJIR pa3no:a:enas doxoBoA omndKH no ocsu X H Y 
3TIQ( 

M 

)tJIR CROJ:eHHR ASHJ:eHHR no KacaTeRbHOU K rpeKy C 0Tpa60TKOA dOKOBOA OmHdKH. ilOCKORbKY OmHdXa 

McnpaBRReTCR 50 pa3 B CeKyHAf 1 TOQHOCTb BupadOTKH BeRKQHH S~ H CoS KOJ:eT dUTb HeBhJCOXOA -

nopsAXa 0 105. nonORHHT eRJ>HaR OmHdxa, BHOCHYaR 3TOA HeTOQHOCTbD 1 He npeBhlmaer I KX 3a I/50cex. 

nns lBHXeHHR no xacaren&aon acnonb3YDTcs HKnynJ>cu cneqaan~>noro reneparopa, qacrora xo

roporo perynapyercs nelaHJ>D cxopocrn (cu.pnc.I) . Y3en ~~-cos nepecqera odecneqaBaer orxno

qeHHe lBHXeHHR no KaCaTeRbHOR Ha Bpeyg OTpadOTKH dOKOBOA OmH6KH ~ • 3THY CaKhiK ycTaHaBRH

BaeTCR oqepelHOCTb: B nepHOl leRCTBHR KalPOBhiX nonycrpo dOB CTORMK lBHJ:eTCR no KacaTeRbHOR 

x rpexy, B nay3ax- nol leAcraneu carnana ~ • UopSAOK lBH:a:enns no rpexy noxa3aH na 
pac.6. 

Maxcnuan~>nan cxopocrJ> cne:a:enas 3a rpexou 800x2,5 KK = 2 KK/cex. 

Cnel yer OTUeTHTb 1 QTO npaBHRbHhiKH dYlYT TORbKO OTCQeThl B TOQKaX A,E
1
B. il03TOYY B aBTO

uare nveercs cxeua , odecneqnBaD~s Bhllaqy xooplanar ron~>xo nenocpelCTBenno nocne orpadorxn 
60KOBOR OmHdKH. 

nonyqeHHhle na BhiXOle ~~ - CoS y3na nunynJ>chl nolaDrcs napannen~>no na maroBue lBHrarena 

H Ha peBepcHBBhle cqerqnxa xooplanar X H Y , HH~opuaqas c xorophlx nepelaercs nenocpel
crBenno B 3anoUHnanmee ycrponcrao KamHHH •nnenp". 

B dnoxe cqerqnxoB npelycuorpena cxeNn B03Bpara cronaxa B 3a)!II.HBYD roqxy ( nanpauep, na 

qenrp 3Be3lH). Cxeua npelcTaBnser co6oR lBa peBepcnBHhiX cqerqaxa. 

C nouomJ>D Y3Ra Badopa npH3HaKOB UOXHO BBeCTH B UamHBy HB~OpKaqHD 0 HOYepe Kalpa, Tpexa
1 

naqane H xonqe rpexa H lP· 

B 3nexrponnoR cxeue aBrouara aueercs eme PRl y3noB, He noxa3aHHhiX na dnox-cxeue ( pnc.I), 

a auenno: cxeua AnR aBrouaraqecxoA nepeuorxn nnenxn lO 3aAaHnoro nouepa KaApa, cxeua AnR 

CHRTHR KOOPlHHar qepe3 RDdoR 3a)!II.HHHA HHTepBan noXBRH y H lP• 

~arqnK !AR H3uepenuA B RlepHHx woro3uyRJ>casx 

B CRyqae npMYeHeBHR XOMDnexca lRR H3MepeHMR B RlepHhiX ~T03yYRbCMRX BCe BhlmeOnMCaHHhle 

3ReKTpOHHHe cxeuu BHnORHRDT npeJ:HHe ~YHKqHH 1 YeHReTCR TORbKO COdCTBeHHO H3MepHTeRJ>HaR QaCTb 

latqMxa, OnTMQeCKaH CMCTeua, CTORHK C lBHraTeRRKH H reneycraHOBKa. 
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B xaqecrBe onTHqecxo~ cacreUhl npauensercs 

Jf3KepMTeRI>HhiR CTORHX xpoue ABMJ:eHMR no )( 

BhiR lBMraTeRb no ~ B nay3ax MeJ:lY KalpOBhiUH 

onrMqecxas qacrb KMxpocxona YEH-BM. 

M Y uoxer nepeueJilll.TJ>CR no ocn Z . maro

crpodaKH nepeuemaer cronMx BBepx M BHM3 na 

8 ennqMHy, paBHYD nonoBv.He rnydHHhl pe3xocrn od~exraBa . B xa~ou nonoxeHMH nOlCQMTHBaercs 

aenHQHHa N H nepelaercs B uamnny. Yamuna onpelenser nono:a:enne npocuorpoBoR nnocxocra , 

npH KOTOPOII pJ KaKCHMani>Ha H B 3TOR nROCKOCTH npOMCXOlHT onpeleReRHe KOOPlHHaT rpexa. 

Bennqnna HOHH3aqau onpelensercs rax :a:e, xax n B cnyqae H3uepenns ~rocHHUKOB. 

B cnyqae H3uepenus unoroxparnoro paccesnas rpex ycranaBnnBaercs BlORJ> ocn )( , npn 

nouoma oxynspnoro UMxpouerpa onpelensnrcs xooplMnaru ~ , xorophle cny:a:ar AnR onpeAene

nns nepBhiX 1BTOphiX M TpeTbHX pa3HOCTeR Ha 3ReKTpOHHO-BhJQHCRHTenbHOA llamHHe, 

ilpH nouoma 3UBM B03UOXHa TaKXe KRaCCH~HKaqHR npOCThiX COdUTHR . 

PMc. I. 
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Cll:p,l!CDOJil>SYili!BE Mil H3MEJ>E!!ID! KOOP@HAT TPEKOB HA CHi111KAX IIY3biPJ>KOBbiX KAilEP 

IIETQl! l'PYBOI'O DPOOJIEIIIBAHHil II CKAHIIPOB!HHil B Y3KOA 30HE BEJIII311 TPE!KA 

CCCP JI,JI, J!JIX'fe&6ayll 

BBEliEHHE 

C 001~881811 18118pl~eabHHX upoeK~opo~, nepBHM cpeAH KO~OpHX 0~ ~p8K86HAT69H,~H8KBH 

JD8p1W8 UOJYqXII B C~OI p:fKI annapaTypy, HBIIepHBR:fD IOOPAIHB~H ~oqea TpeKO~ 88 ~~orpa~HHX 

I ~pile, UOBH~BOI AlB BHi&CIITBnLHHX IIBIHH, 3~0 6YB BBKH69WHI mar He ~OILKO ROTOII:f, qTO 

8~1 7CfpOICfB8 R08BOJIII 13llepl~ KOOPAHHBTH THC&q ~p8KOB, HO H e~e ROTOyY, qTo STOT mar 

10183!11BBCKOILKO :f~BIIqHBBOTCH B03UOIHOC~I 8KCnep&lle&TBTOp8 OnarOABPH p88:fiiHOII:f KCROIL3o

~ JHqiCJifBILBHX IIBIHH, K TOMJ 18 8TO TOIK&yiO Mae8118TKBOB 88 paapaOOTK:f nporpaiiU 00-

pa60fKI A88BHX K8118pHHX H3118peHHI, 0AHBKO 01118 B ue~OAKB6 HCROIL30B8HHH H3Uep&TenLHHX npo-

8Kf0poB ue fOXLKO cae~nwe, 80 a ~eaeawe cropoaw. B cauou Aene, B naOoparop&HX, acnonL3:fD~ 

18Meplte!LBH8 up08KTOpH1 BBBDT, q~o AO~OILBO qacTO cnyqaa, H3MepeHBH8 88 npoe&TOpaX,BOBBpa

~~8 C BHqiCIIf81LHHX IIBIKH, KBK 88 npOIBAale, H KX npHXOAHTCH nepell8piB8TL CHOBB, Ka& 

DpaJIIO, upliKHOI B03Bp8T8 HBHHOTCH om&6KH npl HBII8peHKH KOOPAHHB~ onopHHX 116TOK H nep&&q

BWX fP8KOB. bOILIKBCTBO SfHX OIH60K UpOHCXOAKT 1160 OT &eBHKIIBTe!LBOCTH onepaTopa, nK60 no 

B81Cnp8BH0Cfl UpiOopa, KOTOp:fD npooyCTHI 06CA;riHBBD~9 nepCOH81, 0AH8KO T8KH8 OWH6KH 00&a

P111BWDfCB CIHIKOII U03A&O, :fiB nocne B03~pa~eHRH &enpomeAmero qepes IIBWKH:f cnyqa&, KOrAB 

118 fP7AHO :fC~BHOBH~L 00CTOHT6nLCTBB, COU:f~C~BOBBBWie BOBHKBHOB6HBD OIHOOK. K TOJIY IB,npl 

0up8A818HII KOOPAHHBT, 88 HX TOq&OCTL BHHHDT CTBT&qec&&e H ABHIIIBi8CKHe om&OKH cneA~el 

CICfBIIW, 8 B peiHII8 pyq&ol ~eH~pOBKH TOqHOC~L ODP6A61H8TCH B 888q&~e!LHOI 11epe KBBnK~HKB

~el ouepatopa H ero A00pOCOBeCTHOCTLD, AB K CKOpOCTL nonyqe&KH ABHHHX &eBenKKa 83-38 

18o6XOAIII0Cfl ~IBJBILBOI ~8B~pOBKK. PBCCIIO~pe&K8 a~HX CTOpOH p800TH &allep&TenLHHX npoeKTQ

poJ 8p1B810 I DOICKBII pele&IH, CB000AHOrO 0~ S~KX &eAOC~B~KO~i 8 llleHHO, BH3YBILHOrO ~6BT

pip018HIB 88 ~peKe, K K ROKCKBII BOBIIOIBOCTH &elle~eH&OrO 8881888 H8116p&eiiHX ~a&HHX C ~e~L~ 

ae»e~e11oro no•yqes1a oraera - npaax.•so ~• K3llepaerca coOwrae, ae axpaxxc• na om1d11. 

~ c•oa&~~~, J03RX11a JAea COBKecraol padorw 1311ep1rea•soro npeKropa c dwcrpoAeAcraym

_... JwqiCRI~e.LHWIII 1181HB8111, U.osepoll B 3~011 saupaBReHKH RBBACH AOKTOp AILBapeu, npean~ 

Klllll B I960 rcA;r KAeD npocKorpoBorc R&Mepa~enLHoro npoea~opa CMD /1,2,3,5~ 
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ilpoCY0TpOBO-B3M6pHT6XDHH~ npoeKTOp CUll 

Co6CTB6HHO CUll npe~CT8BnH6T C060~ H3M6pHT6XDHHl npoeKTOPt pac,l, B KOTOpOM KOOp~KHBTH 
6K HB CHHMKBX BSM6pH~TCH no K306paKeH~ ~BYMH OTcqeTHHMB CHCTBMaMH, O~Ha H3 KOTOpWX rpy-

t a BT0p8H TOqaaH / 6•7/, ilpouecc BSMepeHBH COCTOKT B TOY, qTO oneparop npoBO~BT BXO~HHM 
.epcraeu qyBCTBBTBnDHOl ronoBKH, aa aoropoe non~aer qaCTD mao6paKeHBH, no rpeKy ana no 

•KaMj rrpH STOW rpy6aH orcqeTBBH CHCT6Y8 rrpH6XBK6HHO onpe~enHeT nonOK6HH6 qyacTBHT6nDHO~ 
:oBKB OTBOCHT6XDH0 aeno~BHKHO~ KOOp~HH8THO~ C6TKB H HBXO~HT 6XBK8~WB~ K ~aHHOyY yqacTKY 

:KB yaen KOOp~BHBTHO~ ceTKK, 8 TOqHBH HSM6pHT6XbH8H CHCT6M8, BCnOXb31D~8H npHHUBn CK8HB

l8HHH B yaao~ aoae, roqao onpe~enaer paccroaaze ~aaaoro yqacraa rpeaa ~o BH6paaaoA KOOP~•
~aol orueTKH. ilpH arou ace aauepeHKH ae~rca no mao6paKeHHD, 6ea roqao~ uearpoBKH onepa

JOM HB rpeKe HXK H8 M6TK6, Oneparopy ~OCTa~oqHO TOXbKO HaBeCTK QYBCTBHT6XbBYD SOftY, HY6D

O ~Hawerp npuuepao 0,6 cu Ha rpeK. 9ro aaMHoro o6nerqaer pa6ory oneparopa. llpa arou 

3HW86TCH H TOqHOCTb, TBK KBK onpe~eneaae TOqHO~ KOOp~HHBTH cepe~HHH ~aHHOrO yqacTK8 

3K8 yK6 ae 38BHCHT OT onepaTopa, 8 npOH3BO~HTCH CHCT6MO~ roqaoro B3M6peHHH 8BTOY8THqeCKH, 

qHaH H3YepHT6XDH8H CHCTeYB CUll npe~CT8BnH6T C060~ CKSHHPYD~ee ycrpolCTBO, paaBepTHBBD~ee 
CTb HS06p836HHH CHHMK8 no KOOp~HHBTHO~ C6TK6 C aapaaee H3YepeHHHYH KOOp~HB8T8YH. HAeH 

nonbSOBaaaa cKaHHPYD~ero ycrpo~craa .~na roqaoro onpe~eneaHR nonoKeHHR 6nmxa~mero yqacraa 

6K8 no OTHOW6HHD K roqae, KOOp~HHBTH KOTOpOl H3B6CTHH, RBXR6TCR B6CbM8 nno~OTBOpHO~. 
fiYTH C03~8HHH H3YepHT6nDHHX npoeKTOPOB CO CKBHHpyD~BYH ycTpO~CTB8MH ~T B pa~e na6opa

pB~, aaa,aanpHwep, B na6oparopHH HM. Peaep$op~a B AarnHR, B na6oparopBB np~eccopa Co

OBCKoro B BapmaBe, B BHCTHTYT6 aKcnepHY6HT8XbHOl H TeOpeTHqeCKO~ ~H3HKH B MOCKBe, B 

•6HHO-YOpCKOl HCCX6~0B8T6nDCKOl na6opaTOpBH CWA, B EpeBSHCKOM ~HazqeCKOM HHCTHTyTe, B HH

'BTYT6 ~HaHKH BNCOKHX aaepral B rnP I 5,8,9,10/. 

CKBHHpYD~ee ycrpo~CTBO CUll 

B HBCTOH~ee apeMH paapa60TBHO ~OBOXbHO MHOrO CHCT6M CKBHKPYD~HX ycTpOlCTB, o6~HM ~XH 
:eX HHX HBXReTCH npHYeHeHBe paaaepTHBaDmero ycTpOlCTBB, no3BOXHDmero nonyqHTb HH~pMBUHD 
nonoKeHHH Tp6K8 B npe~enax ae60XDW0l qyBCTBHT6nDHOl SOHH. TaK ~XR 3TO~ U6XH B CHCT6Y6 

ill BCflOnD3Y6TCH CKaHHpy~ee ycTpO~CTBO(pHC.~ KOTOpOe COCTOHT H3 aepKSXbHOrO BPBmBDmerOCH 

3pHCKOna, HB BXO~H06 OTB6PCTH6 KOTOporo nona~aeT H306paKeHH6 qacTH K~pa, CT6KXHHHO~ ~o
JnRSCTHHKH, H8 aenpoapaqHO~ noBepXHOCTH KOTOpO~ BH~8Bn6BH npoapaqftHe yrny6neHHH ~BaMeTpOY 
,5 YM, H8H6C6HHH6 C 60XbWOl TOqHOCTbD (25 MHKpOH), B ysnaX KBSXPBTHO~ C6TKH CO CTOpOHBYH 

l CMj CB6TOITpH6YHHK8, COCTOHmero H3 KOXbU6BO~ XBHSH K ~TOYMHOKHTBXH. Pa60T8 CHCT6YH, 

npe~en~el roqaNe aoop~HHBTH, npoacxo~aT cne~DWHM o6pasou: cBeT or mao6paxeaHH nona~aer 

?2 

Ha nepBoe aepKano Bpa~anmeroca nepacaona, Koropoe oranoaaer cBeTOB02 nyqoa B aanpaanea•• 

BToporo sepaana. Bropoe aepaano orcroar or nepBoro aa paccroHHHH 2,4 cw, oao orpazaer cBer 

HB nosepXHOCTD CT6KXHHHOK nnaCTMHH C OITOpHHMH Y6TK8MH, ilpll BpameHHH nepHCKOna nHTHO CBera, 

OT6p8CHB86M06 sepKSXOM H8 CT6KXHHHYD nnaCTHHKy , ~BHKeTCH no KOXbuy, nepeceKSH npH CB06K 

~BBX6HHH p~ npoapaqHHX OnOpHHX MeTOK, CBeT, pacceRHHHK M6TK8MH, C06Hp86TCH KOXD~6BO~ XBH-

302 a nona~aer aa ~oroyuaoxarenD, coa~aBaH aa ero s~xo~e HMfiYXDCH HanpHKeHHH, Hao6pazeBHe 

rpeKa, rrona~SH BO Bxo~uoe orBepcrae nepacKona , raaze aaqaaaer o6erarb KOnD~eBy~ aoay, ne

peceKaa werKH. 9arewHeHze cBeTa, nona~aD~ero aa uerHy, BHSBaauoe Hao6paKeuaew Tpeaa, &Haw

Beer H8 BHXO~e ~9Y nOHBX6HH6 HMnyXDC8 OTPHU8T6XDHOK nonHpHOCTH, pacnonoKeHHOro H8 nnaro, 

onpe~enaeworo npoxox~eazeu CBeToBoro nHTHa(PBc.J).CnenaanbHaH anearpoaaaa cxeua, BHpa6arH

Baer CHrHan, COOTB6TCTBYD~Kl cepe~HHe caraana OT TpeKa, KOTOpNK fi03BOXH6T onpe~eXHTb KrHO

B6HHOe 8H8qeuae Toqawx KOOp~HHBT cepe~HHH TpeKa, AnH onpe~eneHHH STHX KOOp~HHST HCnOnDSYDT· 

ca cqeraHe awnynbcN, sanacaaaHe aa 6apa6aHe nepHcaona, cqHTHBae»He cnenaanbaHHH uarBHTBHMH 

ronOBKSKH, 9TH HYfiYnDCH no~cqzTHB8DTCH 8X6KTpOHHHMH cqerqHKBMH, qro n03BOXH6T Onpe~eXHT~ 

MrHOBeHHOe auaqeuae COCTSBXHD~HX p8~HYC8 B6KTOpa, CBH3HB8Dmero UBHTp BXO~HOro OTB6pCTHH 

nepzcaona c onopaon uerKo2, KoropyD B ~aaaH~ wouear nepeceaaer aao6paKeuae rpeKa,/6 , 7/ 

Cnoco6 zauepeaza Toqawx Koop~HHBT B CYTI 

06pa30B8HH6 TOqHO~ KOOp~HBSTH npOHCXO~HT cne~DmHY 06p830Y: COCT8BXHD~8H p8~HYC8 B6K

TOpa R.x = Reoslf;~( RSlillf 1r~e If - uraoseaaoe aaaqeaHe yrxa noBopora nepl!cHona.3aas 

rpy6He KOOp~HBBTH U6HTp8 BXO~HOrO OTB6pCTHH, qyBCTBHT6nDHOl rOHOBKM, HSY6peHHH6 rpy6oK 

H3M6pHT6XbHOA CBCT6K0~1 MH YOK6K onpe~enHTD npH6XHB6HHH6 KOOp~HHBTH ueurpa BpBmaD•erocH 

nsraa, nepeceaanmero B ~aHaHA uoweH.T onopsyn YeTftY 

.l{n == .Xr + Rx ~,.. = Yr + f<y. 
3TH KOOp~HHSTH BHqftCXHDTCH BHqHCnHT6XbHO~ YBmHHOU, aenpepHBHO CBH38HHOK C CMil, qT06H 

rrepe~TH K TOqBHY KOOp~HH8T8Y onOpHOl M6TKH, KOTOpHe aapaaee H3MepeHH C 60nDWO~ TOqHOCTbD, 

nonyqeHuHe aoop~aaarHX. Y~oKpyrnHDTCH AO 6nHBaAmero uenoro qHcna. 3ra onepanaa raKHe 

npOH3BO~HTCH BHqHCXI!TeXbHO~ YSWHHO~, Ana onpe~eH6HKH TOqHHX KOOp~KHBT TOqBH TpeKa Heo6XOAH

MO npo~enaTD cne~DmHe onepanHH! aa roqawx Koop~aaar onopHo~ werKa, Koropaa aaaneaa 6naro

BHqeCTD MrHOBeaaHe aaaqeHHH COCTSBXHDWBX ~apa nonyqeuHHw paaee oKpyrnesaHY Koop~Haarau, 

PSXHYCB B6KTOpa, BenaqHHH KOTOpHX onpe~eneaH B woueaT nepeceqeaaa onopaoa werKH Kao6paze

aoop~HHBTH roqxH rpeaa 6y~r: HHeu rpeaa. TaKHM o6paaou, roqHHe 

:XT = Xo - Rx ':JT = ':Jo - R.~ 
r~e 

:X. • Yo roql!ble Koop~HHBTH onopsoK uerKH. 
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BH1!HCD8RK8 8!BX KOOPAKH8T BerKO A8~88TCR BH1!HC~KTenhHOI KBBIHOA. 3a OABH 000p0T nepBCKOna 

CKrHBn A~R onpeAeneRBR KOOPABBBT KOKST nORBHThCB H8CKO~KO paa, B COOTBSTCTBKI C T8K 0 1!TO 

H300pazeaue TpSKB KOKST nupece~ H8CKOnhKO onopBHX K8TOK/4/. 

CKBHHPYDIBS YCTpOACTBB ApJrBX naOoparopBi 

npyroA BBpBBHT CKBHHpyn~ero YCTpOICTBB 0H~ AOnoaea BB KOB~pea~K no ~HSKK8 BHCOKHX 

aaepruA B aarycre 1964 r. B AOKnBAS KOHAOHB H rep~a " llpHKSRSHHe Te~8BH3HORHOA nepeA&m~el 

Tpy0KH K H3KepeHHRK CHHKKOB C nyaHphKOBHX KBHep"/!I/, B KOTOPOK C000.BnOCh 0 paapaOOTKe 

CKBHHpyn~eA CMCT8KH 0 KCnOnhayn~eA B KB1!8CTBe CKBBHpyn~eA ronOBKM BHAHROB C pacTpOBHK pas

nOK8RH8K no SD8KSHTBK CTpOK. B STO~ CMCT8K8 pBCTp COCTOHT H3 256 CTpOK 0 KBKABR CTpOKB paa

AeneHB HB 36 SD8K8HfOB. HH~pKB~KR 0 Tp8Ke nonyqaeTCR nyTSK 8HBDK38 STHX aneKeHTOB (pac. 

4) H fl0AC1!8TOK 1!HCna 3BT8KR8HHHX J1!BCTKOB KMM8HH 0 napannenhHOA Tpexy. Ha STOi HB~OpK8~B 

KBmHHB H3BD8K88T KOOPAKH8TH yqacTKB TpeKa AnHHOI B I UK no nneaKe H A00BBnR8T HX K KOOPAH· 

HBTBK ~eHTpB OflTH'ISCKOA CMCTSKH, H3HepaeKHK 00H'IRHK CflOC000H C flOHO~D A~paxnKOHHHX 

pemeTOK. 

B naOopBTOpMK npo~eccopa COCHOBCKOro B Bapmase TBKXe B8A8TCR paapaOOTKB CKBHHPYD~ero 

ycTpO~CTBB . B npennaraeKOA CHCTSKe ocy~eCTBnReTCR p83BSpTKB H300pazeRHR KSAPB B npOSKUHOH

HOK yCTpO~CTBS C flOHO~D ABYX B38HHHO nepneHAHKynapHHX Bp8~8D~HXCR ~eneA 1 C03ABD~KX ABB 

CB8~0BHX nyqa onpBWHBBD~HX XBAP· EerymaR CTpOKB H300paMSHHR OT OAHOI H3 mene~, flOflBABR 

Ha menh nepen ~ozoyuHOKHTeneu, fl03BOJIHST no~yqun CHrHan1 ~HKCHpyDmHA KrHOBeH-

Hoe yrnosoe nonozeHae aToA menu, aaTeu cTpoxa, nepneanaxynapaaa nepso~. or BTopoA ~enu 

C03ABST BTOpO~ BHASOCHrHan, n03BOnRD~H~ onpenenHTh BpSKR OT UOHSHTB npOXOKASHHR ~enhD pe

nepHO~ OTUSTKH AO UOHSHTB nepece'!SHHR 3TOH KS menhn TpSKB, H3Uepaeuoe 'IHCDOK HHnynhCOB. 

TBKHU 06pa30H onpenenReTCR CHB1!Bn8 OAHB KOOPAHHBTB TO'IKH TpeKa, CKBK8U){, 8 38T8U KOOPAH

BHBTB y • 
B HHCTHTyTe TeopeTH'I8CKO~ H 3KcnepHU8HTBDhHO~ ~H3HKH 6HDO npeJnOE8HO AnR CKBHHpOBB

HHR 30HH BOKpyr TpeKa H onpeAeneHHR TO'IHHX KOOPAHHBT HCilODh30BBTD HSXBHIIQSCIIYD CHCTSJIY H3 

ABYX KOne6nDmiiXCR B3811MHO-nepn8HAHKYDRPHHX ~ene~, C03ABD~HX KOne0nD~II8CH OTBSpCTII8 0 HBnpaB

neHHe II aunniiTYAJ KOnS6BHH~ KOTOporo UO~HO USHRTh, H3M8HRR aunniiTYAJ KOne0aHK~ ~ene~. Ko

OpAHHBTH KOneOnD~eroca OTB8pCTIIR npennaraeTCR H3U8pRTh nocpeACTBOU ~¢pax~OHHHX pemeTOK, 

HBHSC6HHHX ~OTorpa~H'ISCKHK nyTSK npRKO HB XOneOnnmRSCH llnBCTHHH CO ~8DRUH (pllc.S. ). CqeT

HHe IIUnynhCH C'IHTBDTCR OT CPSAHerO nono~eHHR perneTOK AO B03HHKHOBSHIIH nepenHero WPOHTB 

BHASOCIIrHana, 3BTSU C1!HT88TCR KBKAH~ BTOpO~ IIUnyRDC AO B03HIIKHOBSHHR 3BAH8rO ~pOHTB BHA80-

CIIrHana . TaKHK o6p830U K KOH~ BIIASOCHrHana nonyqaeTCR paCCTORHIIS Cp8AHHH Tp6KB OT 
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cpeAHero nonOK8HHR peweTOK. HauepR6JIYD TBKIIU o6p830U KOOPAHHBTY npennaraeTCR A008BnRTh K 

xoopAHBaTaK ~eHTpa xoneOnDme~ca cacTeYH, aauepae~u c nouo~D AH~pax~OBHYX peweTOK o6Hq

KUVH ueTOABKH• OnHCBHH OS BHW8 CKBBIIpynmee ycTpO~CTBO npennaranOCh KBK A00BBOQHBR 1!BCTh K 

zwe~mHKCR B HT9~ aauepiiTenhHHK npoeKTOpBK. B arou xe HanpaBneHHH paapa6aTHBaerca a~eKTPOH

aoe cKBHIIpyn~ee ycTpO~CTBO, HCnonh3YD~ee TSDSBH3HOHHY~ paaaepTKy. RaOopaTOpKR C.H.HHKHTHHB 

coB»eCTBO c MH~H paapaOarHsaeT npocuoTposo-aauepaTenhHH~ npoexTop, aHanora'IBH~ npoTOTHDY 

;liP. 
B ~BCTHTYT6 ~3HKH BHCOHKX 3HSprH~ B rnP paapa60TBHH ABB BBPIIBHTB CK8HHpyD~erO yCT

pO~CTBB: aneKTpOHHH~, IICflORh3YDmR~ BHAIIKOH, H U8XBHII'ISCKII~ , IICnOnh3YDmR~ BpBmBDmSSCR 

u
8

ororpaHHOe aepxano. B anexTpoRHou sapaaHTe aaodpaaeHae qacTH Kanpa, 3axnmqe&aoe BHYTPH 

Kpyra ¢ 2 uu, no nneHK6, OTdpaCHBBSTCR HB BIIAIIKOH, B KOTOpOU BUpa6aTHB86TCH BHA80CHrHBn 

npH nepeceqeHIIII aneKTpOHHHK nyqou 11300pa~SHHR TpeKa HB MIIWSIIII BIIAHKOHB . PaCC TORHH8 cepe

AHHH Tp8KB OT HB'IBDB nHHHII paasepTKH 0 OflTII'ISCKII COBM8~6HHOrO C OChD npoeK~IIOHHO~ CIICTeYH, 

onpenenHerca nonc1!eTou 'IIICna aunynhcos, nonyqaeuHX oT cne~IIBDDHoro reaepaTopa, aa speua 

ueEAJ HB1!8nOM p83BSpTKH II UOUSHTOU nepeceqeHIIR p83B8pTKO~ 11306pa~8 HIIR Tp8K8 nnDC 1!HCnO 

aunynD COB BHYTPH Tp6K8
1

C'IHT86UYX qepe3 OAIIH. ~auepeHH08 TBKIIU o0p830U paccTORHIIS A008BnR8T

CR K KOOpAHH8TBK ~eHTpa OflTH1!8CKO~ CIICT8UH, H3USpRSUHK 00H'IHHK cnocodou All~pax~OHHHUH 

pelliSTKBUH, CBR3aHHUUH C ABIIEJ~IIUHCR nnaT~OpMBMH 113USpiiT8nDHOrO UIIKpOCKOna. 

B npennaraeHOM K8XBHH'I8CHOU BBPIIBHTS 1!8CTh H300pBE6HIIR OT0paCHBB8TCR HB Bp8~BD~88CR 

AB6HBAUBTHrpaHH08 aepKano, KOTOpOe nepeue~aeT STO 11300pBE8HII8 nepneHAHKynapHO ~en11, 38 

KOTOpOM HBXOAHTCR ~OTOyKHOKHTSnh, BHAB~mR~ BIIA80CIIrHan OT Tp6KB. llonyqaeuaR TBKIIU 00p830K 

A06BBKB KOOPAHHBTH npii68BnRSTCR K KOOpAIIHBTBU OnTH1!8CKOrO USHTpB. llpSAJCKOTpSHO AOnOnHH

T8DhH08 ycTpO~CTBO AnR H3M8p8HIIR IIOHII3BUHH. 

B EpeBBHCKOK ~H3111!6CKOU IIHCTIITyTe B8A8TCH paapa00TKB CKBHHpyD~ero ycTpO~CTBB, HCnOnD-

3YD~ero uexaHII'ISCHYD paasepTKY 11aoOpa~eaaa c nouo~D ABHEy~e~ca menu, noasonan~e~ nony'IIITh 

BHA80C~rHan OT Tp6K8 H onpeneniiTD ero KOOpAHHBTH KBK A00BBKY K KOOpAHHBTBK OflTH1!8CKOrO 

~eHTpa H8 KBApe, KOTOpHe 113U6pRDTCR AK~aK~OHHHVH pemeTKBKH, CBR38HHHKH C KapeTKBKR H3-

uepHT8RhHOrO KHKpOCKOflB KEB, a BenH'IIIHB A06BBKH 113UepR8TCR KBK II B ApyrHX npoeKTBX 0 flOAC'I8-

TOK 'IHCna HUflYDhCOB, OT cne~IIBnhHOrO reaepaTopa 38 apSMR K8EAJ UOUSHTOU nepece1!SHIIR menhD 

rpBHH~ 30HH H rpaHII~ H300paEeHKR BIIA80CHrHana, C npa0aBKO~ nonOBIIHY HMnynhCOB, npaxo

· AR~IIX HB BXOA CQ8T'IHKB 38 Bp8MR nepeceqeHIIR menhD H300pa~eHHR BIIASOCHrHana. B aneKTpOHHO~ 
'IBCTH npennaraeuoro CHBHHpyD~ero ycTpO~CTBB HCnonh3YDTCR CTBHABPTHH8 SDSU8HTH OT BH1!11CDH

TSnbHO~ KBWIIHH PB3ABH 2. BHBOA HR~OpHB~H npeAnonaraeTCR np0113BOAIITh HenocpeACTB6HHO B 

uawKHY Paanaa 2. 
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npocuoTpoBHe npoeKTopu 

CKSHHPY~~ee JCTPO~CTBO, paapadOT8HHOe B EepKnH, 003BOnHeT onpeAenHTL "AodaBKJ" K 

Toqaoa KOOPAHH8Te yana KOOPAHH8THOi CeTKH, dnKEaiwero K ABHHOUJ yqacTKY TpeKa , HaXOZAeH~e 

ze 3TOrO yana KOOpAHH8THOn CeTKH ocy~eCTBnHeTCH C OOUO~D rpydoi KOOPAHH8THOa CHCTeUU,HB

nRD~eiCH qaCTb~ npOCUOTpOBOrO CTOna, KOTOpUi npeACTaBnHeT C8UOCTOHTenbHUa ~HTepec, K8K 

rrpzuep OCTpoyUHOrO peweHHH KOHCTpJKUHH, npoCUOTpOBUa CTOX BKn~qaeT B cedH neHTOOpOTHZHUi 

UeX8HH3U Ha OAHJ nneHKY C TpeUH npoeKUHHUH, OOTHqecKy~ qacTb , B. KOTOpo n HCOOXb30B8HH TpH 

06~eKTHB8 C ~OKJCHUU p8CCTOHHHeU 300 UK, B npoeKUHOHHOn CHCTeUe HCnOnbayeTCH AXHHHUa 

CBeTOBon r.yq (OKOXO 3 u) ~~H TOrO; qTodu HUeTb uany~ paCXOAHUOCTb CBeTOBOrO nyqKa H U~HH

U8XbHY~ AHCTOpCH~, H qTo6u CA enaTb H30dpaaCHH6 pe3KHU KBK H8 OOBepXHOCTH H3UepzTenDHOrO 

CTOna , T8K H H8 CTeKnHHHO~ nH8CTHHK6 C OOOpHUUH ueTK8UH, CHCTeUa H3 ABJX aepKan, 38KpenneH· 

HSH H8 CTeKnHHH Oi KOXOHHe , npHASD~ei en AOCT8TOqHyD zeCTKOCTb
1

0TdpaCHB8eT yBenHqeHHOe B 

IS pas xaodpazeHxe aa noBepXHOCTb nauepxTenbaoro cTona (PHc . 6) . BepxHHH noBepXHOCTb za

uepHrenbaoro CTona npeACTaBnaeT codon denym wTopKy , yKpenneHHYD aa ponHKax, B KoTopon 

CAenaH BUpes mHpHHoa !0 CU , BHYTPH KOTOporo uoseT ABHrBTbCH BTOPBH WTOpKa nonepeK CTOna . 

B uaneHbKOi WTOpKe npodHT O OTB6pCTHe AHSUeTpOU 0,6 UK , OOA KOTOpHU JKpenneH nepHCKOO , B 

KpBHX WTOpOK npOdHTU OT B6pCTHH, D03BOXH~~He rpydo onpeAeXHTb nonozeHHe nepHCKOna. 

B npoeKTe, paapadaruBae uou B ~T3~ 1 HcnonbayeTcH nauepHTenbHHi npoeKTop , nepeodopyAoBaH

HHi DOA nneHKJ WHpHHOi 80 UK , 0nTzqeCK8H CHCTeua STOrO npoeKTOpa D0 3BOnHeT nonyqSTb HB 3K

paHe yBenzqeHH06B. ABSAU8Tb paa H30dp8Z6HHe K8Ap8 . qaCTb H30dpazeHHH K8Ap8 CHCTeuoi npH3U 

OTBOABTCH B CKSBBPYD~ee ycTpOiCTB0 1 KOTOpoe onpeAenaeT "AodaBKY" no OAHOi HS ocei KOOPAHHST 

K KOOpAHHSTSU Q6HTpa CKSHHpy~ero JCTpoacTBS. ~suepHT6HbHHi np06KTOp HRDH6 TCH AOCTSTQqHO 

zecraoi aoacrpyauzei, noarouy ae npKXOAHTCH onacatbCR HaueaeaHR nonozeHHH aepKan oraocn

renbao 8Kpaaa, TSK KSK H8 qyBCTBHT6nDHJ~ 30HJ CKSHHpy~~ero JCTpOiCTB8 0008A86T TOnDKO 

U6BTpanbH8H H npHTOU oqeBD U8n6BDK8H qaCTb HS06pazeHHH,KOEHO rrpeaedpe~ AHCTOpCH6A 06~6KTH

B8, qr o OTnBqaeT STY CHCTeuy OT CYTI, rAe nonpa BKH H8 AHCTOpC~ BBOAHTCH npH BUqHCH6HHHX 

aa SBU. BapmaBcKBi npoeKT npeAnonaraer paapa6oray cneunanDaoro arona , aa KOTopou eaodpa

z eaBe C08A86TCH 6ery~ CB6TOBUK nyqou. 8T8 CHCTeua T8KZ6 003BOBH6T npeHedpe~ AHCTOpCH

el, 

J HSCTO~ee BpeKH TOnbKO GUn B EepKnH HBnH6TCH padOTS~~K npB60pOK1 H8 KOTOpOK ~TH

qecKH B6AJTCH B3K6p6BBH, 0CTBnbHH6 np6ABOE6HIH HBnH~CH np06KTSUH 1 BSXOAH~KICH H8 pauHHX 

CTSABHX T6XBHqecKOro BOnHO~eHHH, no DuCn6ABHM Ony6nHKOB8HHHK ASHHUU / 6 , 7/ H3KepeHBH KOOPAH

BST OAHOro TpeKa tpe6yeT 88 CYTI IQ-!5 ceK. CpeAHHH KB8Ap8THqecK8H OWHdKa COCT8BnH6T 4 KHKpo

H8 no nneaKe, 
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CMn H BUqHCXHT6nDH8H K8WHH8 

KSK CtanO HCBO H3 np6AUA]~ero ODHC8HHH1 BHqHCHHT6nDH8H K8WHH8 0 Be rrpepHBHO CBH38HH8H 

c cacreuoA CMTI, a&naerca ee aeor~euneuoi qactb~ /4 , 6/. B nepBoaaqanbaou Bapeaare rrpeAno

naranocb HCDOnD30B8Tb COBU6CTHO C CMn BuqncnHT6nDHJ~ KSWHKJ ~EM 709 . B padOTaDme A CH CTe

ue CMn HCDOnbayeTCR USWHH8 ~EY 7040 . CBH3b BHqucnHtenDHOi USWHHH H H3ue pHt6nDHHX rrpoeKtO 

pOB CMn pernaueHTHpyeTCR cneUH8nDHO~ HCDOHHHT8nDHO~ nporpauuoA B. Y. 0ABH H3 B8pH8HTOB TB 

KOl nporpauuu HKeeT cneA]~WY~ CTPYKTypy: 884anO onepauzi DPOHCXOAHT B TOT UOKBHT 0 KOrA8 

oneparop aazHuaer KHODKY nHmymen uamHHKH, nocne qero B.Y. neqaraer aa DHmymel uamHHKe 

aanpoc o aouepe KSApa H rune coduruR, Koropoe AOn&Ho dutb oopadoraao . Oneparop neqar aeT 

OTBBT, BHqzcnurenDHSH U8WHH8 JCT8H8BnHB8eT HJZHUi Kanp B npOBKUHOBHOI CHCTeue, npOB8pR8T 

coorBeTCTBHe uouepa KSApa aaAaHaouy aouepy H npeAnaraer aaqarb nsuepeaHe. BcHKHi pas , 

KOrAa KOOPAHHSTH roqeK H HOuep CMn DOHBHR~TCR Ha nHHHft npauoA CBH3H 1TpedOB8HH8 npauoR CE 

au noc~aerca B uamHHy, B peaynbTSTe qero nponcxo~HT nepexo~ or BHnonaeHHH nporpauKY BH

qzcneaHH K nporpauue CBH3H C CMn H KOOpAHHSTH HeUeAneHHO DOCTyna~ B 6y~epB~ 08UHTb, 

nocne TOro, KSK KOOPAHHSTH OOOpHHX KBTOK H tpeKOB OOCTJOHXH B DSUHTb KBWHHH 0 OH8 npHCTJ

naeT K BHDOXHeHH~ nporpSUUH ~HXbTPSUHH nonyqeHHHX A8HBHX, OnepSUHH ~HHDTPBUHH 38HHUB6T 

B uamHHe ~EM 709 oKono ABSAUSTH ceKyHA aa codurue. nocne ~HnbTPSUHH uawuaa uozer BHASTb 

OT~HXbTpOB8HHH6 ASHHHe H8 uarHHTHY~ neHTy. CneA]mmei onepauHei HBnHeTCH onepaUHH reo

uerpH46CKOrO BOCCT8HOBHeHHH, npH BHDOnHeHHH KOTOpOi BBOAHTCH KOppeKUHH HB HCKSBeHHR B 

npoeKUHOHHOA CHCTeUe, Bo BpeUR BHDOnHeHHR nporpaUUH reoueTpuqe cKoro BOCCT8HOBneHHH1U8WH

H81 B cnyqae odaapyzeaua aenpaBHnbHHX ABHHHX, Tpedyer OT onepaTopa nepeuepa B nnoxou 

yqacTKe COdHTHR . TaK KSK npouecc odpadOTKH HAeT oqeHb dUCT po , np8KTH4eCKH OAHOBpeMB HHO 

C oduepou KOOPAHH8T 1 TO onepaUHH nepeuepa npOHCXOAHT B TOY ~e nonozeH HH nneHKH H HB OT

H~uaer AODOHHHTenbHOrO BpeUeHH. EnarOASPH T8KOi CHCTeue , K8K dH ~Hanora UBZAJ USWHHO~ H 

onepaTopou, KOrAa uamuaa Bee BpeuR KOHTponupyeT XOA uauepeuHn, omHdKH onepaTopa uoryr 

dHTb Ha XOAJ nonpaBneHU, qro IT03BOHHBT OOnJ4HTb donee H8A6ZHH8 A8HHHe, no OKOHqSHHH npor

paUKH npOCTp8HCTBeHHOrO BOCCTSHOBneHHH U8WHH8 uozeT nHdo BHBeCTH nony4eHHHe A8HH~e H8 K8l 

HHTHY~ neHTJ 0 HHdO B COOTBeTCTBHH C 38XOZ6HHOi rHITOTeaoA npOBOAHT KHHeKSTHqecKy~ DOArOB

KJo OnHTb-TSKH H8 tepHH CBR3H C onepaTopou, H B cnyqae B03HHKHOB6HHH TPJAHOCTe~ K8WHH8 

HSBe~aeT Od 3TOK onepaTopa H TpedyeT nHdO AODOnHHTenDHHX A8HHUX1 nHdO OTBepraeT npeAXO&el 

ay~ rnnoTeay . Bee onepauuu CBHSH c onepaTopou ocymecrBnHDTCH npH nouo~H nHmymeA uamnHKH 

H npocuorpOBoro np06KTOp8 CMll , TIOCKOXbKY nponecc Odpa60TKH HB U8WHH6 ABHHHX BSHHUaeT 

CeKJHAH, 8 nponecc Oduepa COd~THH TpedyeT BpeueHH OOpHAKS UHHJTU , OAKS BHqHCHHTenbHSH 
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MamHH8 MOZ8T pa60T8Th COBM8CTHO C H8CKOnhKHMH CMTI, nna BHqHC~HT8nhHOI M8mBBH lEU 709 

B03MOZHO COBM6CTH08 HCnOnh30B8BH8 3-8 CMTI. nna uamHBH K6U 7090 qac~O COIK8CTBO HCnO~h-

ayeuYX CYfi UOZ6T 6HTh ~088~880 ~0 !5, EcteCtB6HHO, q;o HCnOnHHT8nhH8ft nporpBKM8 EUqacn.

T8~hHOI M8WHBH opraHH30B8H8 T8KHM 06p830U, qTO BOCnpKBKM88T ~8BHY8 OT oqepe~O~ CUll TDah

KO a tou c~yqae, ec~a ecth ~octaToqao cao6o~Horo uecta B nauatH uamHBH. fipa BHaonaas .. 

3TOrO YC~OBBH BKnmqaeTCH no~nporpBKMa, S8HKMBm~8HCH BBO~OM HH~OpM8~B B fi8MRth B paape888T 

BaqaTh IBOA ~BBBYX, B C~yqae OTCJTCTBBH M8CT8 B nBMRTB, IBOA 38npe.88TCB ~0 OCB060KA8HHR 

MCCT8 B naMRTH 38 cqaT o6pa60TKH ~8HBHX, Ha ony6~HKOB8HHWX ~8HBHX BalBO, q;o apOUBCCH BBOA. 

a caasaHBHe c HHUK oaepauae aauauamt ueHDme o~uoro npoueuta uamHBHoro apeueHB a aoatoMJ Be 

yueHDmamt CKO~hKO-HH6YAD 38M6THO CKOpOCTH BHqHc~eHHI, B coapeueHHOM COCTOHHBB Cqftt88TCB, 

q;o !5 CUll, CBH38HBYX C i»l 7090 CMOryt o6p868TWB8Th 4 C06YTBH KSZAJm UKHyty, T8K8ft CHCta

ua uor•a 6H oOpaOatwaath 500000 coOwral a roA np• OABOcueBHOR paOote. Uox.o npxaecr• 

cp81Hite•hHH8 A8HBHe CUll K ~8HK8HiteRaa 0 K04Jqectae BWOpoaeRRWX I np018~1X oOpa-

Ootxy C00HtHn, 
CpaaaeaHe cun a tpaBKaJ!telaa 

Ta6naqa cpaaaBtenDBYX ABHBwx 

OpoueBt or6po•eaaHX ~aHHYX 

fipOUOBT nO~OrHSHHWX KHH8U8TB
qecKHX renotea 

K-63 U-6§ 
cun tpaux. cun tpasx. 

!3,4 !6,3 4,7 7,7 

72,5 73,3 92,9 78,0 

XOtH Cp8BHHtanhHH8 ~8HHH8 noxa e~e OT~Hq8DTCH H8 oqafti CHnhHQ, A&nhB8RIC8 ynyqzesae 

nporpauuw c~e~aer CUll suaqHrenhBO 6one~ OwctpOAeRctaym.el I Aa».el Oonee BaA8ZX18 A8B&»e 

cacreuoP., qew tpau&eaatelaf6/, 
3 A K B D q E H H E 

Hs CK838HHOrO BBABO, q;o CHCT8M8 CMO, CBR38HH8H C COBpeueHHOR 6HCTPOA8RCtBy~eR 

EUqHCnHtenhHOR M8BKHOI, HBnft8TCH noq;a BA8alhBHM HHCTpyueHTOU ~~R 06pa60tKH CIOZBWX C06W

THI, B cxcteae cun cy•ectayur ABS oqeHD npHaneaateJDBWX uoueata: nepawa uoueat - ato 

CK8HHpym~ee yctpOICTBO, fi03BOXHD~ae 6ea KponotnRBOI U8HtpOBKB H8 tpaKe, 8 TOnhKO npOBO~H 

inonD aero qyactaatenDaol ronoaxol, CBHM8th aa~puanam B apeAe~ax nonocH aoxpyr tpexa, 

mHpHH8 KOTOpol paBB8 mapBH8 qyBCTBHT8nhHOI 30BH ronoBKHi BTOpHM UOM8HTOU BBnR8TCH COBMtCt

Hoe HCnOnh30B8HB8 CUll B a.qac~HT8nhHOR M8BHHU, nOSBO~~e nonyqath 18ChK8 Ba~eKRWe A8HHWe. 

06opy~OBHHHe H3Y8pHT8nhHHX npoeKTOpOB THR8 ~pHHK8HMT8RH CKHHHpy~KMH yctpOACtB8UI 

toro H~H BHOrO THa8, CTOR~BMH Cp8BHHT8~hHO He~oporo, nOSB~BnO 6U ROBYCK!h CKOpOCTh 0~-

78 



pa60TKH, a ~ cnyqae DPKC06AHB6HRH K BW'IRCXRTB~HOK M8RKBe CABX&nO 6W H3M6pRT6n&HW6 npoeKT~ 

pw KOBKypKpy~~KMK C CUIT. 
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( 0 6 a o p no HPD) 

CCCP 

llpomno 4 roAa co »peMBHH onyOnxKo»aHMH Xay H noyannoM npoeKora ycorpoacT»a pacorpo»o

ro paanoaeHHH CHMKKO» nyaup»Ka»~ Kauep c noMa~» "neTa~ero c»eTo»oro nHTHa" /I,2/. 

C Tex nop ore MnM APYrHe paaHa»KAHOCTM ycTpoacna HPD, MnM,KaK liX Blll8 HaauBa»T/$t>, 

nonyqllnH 6anhW08 p83!MTll8 » naOopaTOpMHX KHOrHX CTp8H 1 » TOM qHcne » EepKnK , EpyKX8-

!8BB1 UEPHe, Pea8PWoPACKoa naOopaTopxx, Bo ~pauuKH, a THKK8 » CCCP - ~T~ AH YCCP, 

oHHM x ~Ta~ 1 3,4,5,6,? ;. 

C nOH»n8HHBU HPD ~H3HKK-SKCn8pHKBHT8TOpU nonyqKnll ycTpaaCT!0 1 n03!0nH~III88 na»UCHTb 

CKOpOCTb 06K8p8 KOOPAMH8T Tp8KOB H8 K8K8pHUX CHKKK8X no Cp8!H8HM» C CYIIIBCT!0!8!WMKH 

AO 3TOrO npH60p8KM » HBCKOnhKO A8CHTKO» pas. fiOKKKO oOuepa KOOpAMH8T ycTpoacTBO paCT

pO!OrO paanoKeHKH A8BT B03KOKHOCTh 8!TOK8TM3MpOB8Tb an8p8UM» npOCMOTp8 ll nonyqMTh 

nonHOCTh» 8BTOK8TMqecKMa npouecc o6pa60TKM K8M8pHUX CHHKKOB. B 3TOM1 noaanya, rnaBH08 

Dp8HKYIII8CTBO HPD n8p8A ApyrMKH COBp8K8HHUKH CMCTeMaUH o6pa60TKK. UAH8KO C8aqac, noKa 

81118 38A8q8 8!TOK8TH38UMK npOCKOTpa He Hamna C!Oero p8UliOH8»hHOrO pemeHHH 1 napann8nh

HO C nOKCK8KH STOre peW8HKH 1HPD KCnanbayeTCH A»H oOuepa H o6pa60TKK CHHKKOB,npomeA

WKX np8AB8pKT8»hHUa npaCUOTp qena!8KOK. tl T8KOK npKKBH8HHM OAKH npHOOp HPn KOXBT o6-

pa68TUB8Tb AO 0,5 - I MnH.C06UTHa B rcA. 

I. 06pa60TK8 CHHKKOB C H88BTOK8TH3HpOB8HHUK npaCKOTpOK 

fipOQBCC o6pa60TKll CHMKKOB C HB8BTOK8Tll3llp0B8HHUK npOCKOTpOK BKnmqa8T » ce6H 

06UqHo cn8A;y»IIIKB onepaQMH: I) npOCKOTp M rpyOua oOuep, 2) TOqHua oOwep KOOpAMH8T, 

3) 06cqeT reOKBTpKK M KMH8K8Tl1Kll C06UTKH B aneKTpOHHO-BUqKcnMTBnbHOa K8Wl!H8 K nonyq8-

HHB OKOHq8TBnhHUX peaynhT8TOB. BTOp8H On8p8UMH npOMSBOAKTCH npK H8nocpeACTB8HHOK 

yqacTKK an8KTpOHHO-BUqKcnKT8»hHOa K8WKHU (SBM). 

I) llpocMoTp M rpyOoe uxwpoBaHK8 CHKKKOB 

ITonyq8HH8H npM woTorpawKPOBBHMM Kau8p nneHKa nocTyna8T Ha npocuoTpoBua cTon, 

060PYAOB8HHua rpy0UM OTcqeTHUK YCTpOUCTBOK. 0n8p8TOp npOCK8TpMB88T nn8HKy, H8XOAKT 

CHHKOK1 COABPK8111Ha KHTep8C;y'»lll88 C00UTK8 0 II 06K8pH8T rpyOO TPK KOOPAKH8TU H8 K8XAOK 
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TpeKe C06~THH H KOOp~HHaT~ OnOpHUX UeTOK. 8Ta HH~OpUaQHH BUeCTe C HOUepOU nneBKH, HOUe

pOU C06~THH H npoeKQHH H ~OnORHHTeRDH~UH CBeAeHHHUH 0 xapaKTepe C06~THH OTdKBaeTCR H8 

nep¢o~apre .ilocne npoBepKH nep~K8pT~ BBOAHTCH B SBU; B HeKOTOpUX na6opaTOpHHX MH~opua

QHH C nep~OKBpT nepenHC~BaeTCH Ha UBrHHTHYD neHTY nepeA BBOAOU B UBWUHy. 

Ha npOCUOTpOBOU CTORe KOOPAHHBT~ ToqeK TpeKa H ueTOK CHHUeDTCH C TQqHOCTDD 50-100 UK. 

06~qHO KOOPAHHBT~ OTCqHT~BaDTCH C nouo~D npeo0p830BaTeneU nepeuemeHHH B UUnyRDC~ peaep

CHBHUX cqeTqHKOB. TaK,HanpHUep, npOH3BOAHTCH QH~pOB8HHe Ha CTone "YHneAH 11 /8/, o6mHU Bl~ 

KOTOporo npeACTasneH Ha pHc.I. B ~TS~ paapaOoTaH npOCUOTpOa~n CTOn THna KOOp~HHaTOrpa~a 

C OTcqeTOU KOOPAHH8T no H306paEeHHD CH~UKa H8 CTOne C nouo~D KOAHPYDmHX AHCKOB. 

KoopAHHaT~ H3Uepaeuo~ Ha 3TOU CTone TQqKH B~BOAHTCH Oea npHUeH6HHH cqeTqHKOB cpaay B OO~q

HOU ABOHqHOU KO~e. UeHa OTcqeTa, npHBeAeHHBh K nneHKe, IO UK, n03TOyY npOCUOTpOB~" CTOR 

UOXeT HCnORD30BaTDCH H KBK nonyBBTOUBTHqecKoe H3UepHTenDK~e ycTponCTBO C B~BOAOU KOOPAH

HaT HB nep~OKBpT~ ARH TeX 38ABq, rAe TOqHOCTD nopR~Ka IO UK AOCTBTQqHa. CHHUOK npoeKTH

pyeTCH C 10-KpBTH~U yaenHqeuueu HB noaepXHOCTD CTORB paauepaUH 80 X 80 CU. ilOA00H~" npo

CUOTpOBO-H3UepHTenDH~" CTOR (c QeHOh OTCqeTB IO UK) paapaOOTBH TaKxe B QEPHe /9/. finO

mB~D CTORB l20xi20 CU. 0TcqeT KOOpAHHaT BeAeTCH C nouo~D qftCRO-HUnyRDCHUX ABTqHKOB H pe

B6pCHB~X cqeTqHKOB. 

B CBH3H C noHBR6HH6U 60RDWHX KBUep B03HHKna 3aAaqa npocuaTpHBaTD H rpy6o oOuepHTD 

CHHUKH 00RDWHX ~OpUBTOB , ARHHOn AO 200 + 250 UU. TaK KBK ARH npOCUOTpB He06XOAHUO HUeTD 

nepe~ onepaTopou aecD KBAP uenHKou, a ARB oOuepa HYKHO HUeTD Haodpaxeuee paauepou He ue

Hee I:I, I:2 no OTHoweHHD K Kaue pe, npHXOAHTCH HATH HB yaeneqeHHe paauepoa npocuoTpoaoro 

CTona. B QEPHe, HBnpHMep, paapaOoTaH CTOn C ABYUH 3KpaHBUH ARHHO" 2 U (pHc.2). Ha 3TOU 

CTOne OAHOBpeUeHHO paOOTBDT 4 npOCUOTP_.nY, no ~Be HB KBXAOU npoeKUHH. B ~TS~ npeAnonara

eTCH aecTH npocuoTp cHHUKOB ARHHOU donee , qeu 80 uu, ua cTone OonDworo paauepa, a QH~po

aauHe, T.e. rpy6~" oduep OT06p8HH~X C06~TH" aeCTH no qaCTHU HB npOCUOTpOBO-H3UepHTenDHOU 

CTOne nnomBADD 80 X 80 CU. 

ilpOCUOTp H rpy6Hn 00Mep CHHUKOB 06~qH~X ~OpUBTOB no ~BHH~U EepKnH H EpyKX3B6H8 /3,5/ 

aaHuuaeT 3-5 MHHyT. TaKHU odpaaou IO-I5 npocuoTpoBux cTonoa npH 8-qacoBo" paOoTe B cyTKH 

uoryT ~BBBTD AO 500 THCHq no~rOTOBneHH~X ARH HPD CHHUKOB B rOA. 

2) ilonyqeHHe TOqHNX KOOp~HHBT tpeKOB. Bonpoc~ CBH3H SBM C ycTpO~CTBOU pacTpOBOrO 

paanoxeHHH I IO,II,j. 

Ha BTOpOU 3TBne o6pa60TKH BHqHCRHT6nDHBH UHWHHa no BBeAeHH~ B Hee ~aHH~U C npOCUOTpa 

OnpeAenReT
1

KaKHe TpeKH H H8 KBKHX npoeKUHHX COd~THH, a TBKXe B KBKOU HanpaBneHHH H C KaKHU 
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aarou ayaHo paanara~D B pacrp. ~ron~esaa c npocuorpoBoro cro~a nepeHoCKTCH B yc~polc~Bo 

pactpoBoro paa~oaeHBH, ynpaBneane Korop~u nepeAaerca BNqzcnKTenDHOI uamsae. iloKa aa yctpol

c~Be paanoaeHKH no KOUa~e C 3BU CMCTeua UOHCK8 K8Ap8 B8XOAH~ Hy&BHI K8AP K ycT818RnKB8et 

ero B8 aaqano oOuepa, 3BM annpOKCHUHpyeT no 38A8HHNU Tpeu Toqgau tpeKB 0Tpe3K8UH OKPYKHO

CTH HHH napaOon~ H no HX ypaBHeHKHU onpeAenHeT KOOpAHH8TN AOpozez BAO~D TpeKOB 0 H3 KOTOpHX 

OyAeT CHHU8TDCR HH~OpU8UHR, illHpHH8 AOPOXeK BN0Hp8eTCR T8KO", qTOO~ rpeKH COO~~HH 38BeAOUO 

nonann B HHX, 00Hqao STO I0-I5 WHpHH TpeKa, T.e. OKOHO 300 UK, AnR npHBHSKH A8BB~, nony

qeHH~ HB npOCUOTpOBOU CTOne, K CHCTeue KOOPAHHBT ~auepHTenDHOI nnaT~p~ yCTpOICTB8 paa

noaeHHH, B Baqane paanoaeHHH CHHUK8 CKBHHpym~ee UHTHO onpamHBBeT KOOPAHH8TH onopH~ UeTOK 

aa nneHKe. 

ilOACqeT KOOPAHHBT KpaeB AOpoaeK H8 Ka&AO" CTpOKe pasnoaeHHH npOH3BOAHTCR OABOBpeUeH

HO C ABKKeHHeU H3UepnTenDHOI nnaT~p~ C nneHKO" UOA paaaepT~BaD~HU ycTpO"CTBOU, C TBKHU 

pacqerou, qToOu oaH ounn roToau K uoueary aaqana oqepeAHO" crpoKH paano•eHBR. 

PaanoaeaHe CHHUKa caaqana npoH3BQnHTCH a aanpaaneaHH nonepeK rpeKau nepBHqaoro nyqKa 

qacTHU. TaKoe paanoKeHHe AenaercH acerAa. Bropoe, oproroHBHDHOe, cKaaBpoaaaae npoHaBoAHTCR 

npH HBHHqHH TpeKOB C00HTHR, Hny~HX UOA yrnou, UeHDWHU 30° K HanpaaneHHD HOpU8HDHOro CK8-

HHpOB8HHH. B HeKOTOp~X H800p8TOpHHX 38 H8HUeHDWHI yron npHHHT yron 45°,ilo ABHH~U Eeao H 

AP• /I2/ TOqHOCTD oOuepa KOOPAHH8T nya~pDKOB paap~BHOrO Tp~Ka npH CK8HHpOB8HHH UOA yrnoW 

90° K rpeKy COCT8BHR6T npHUepHO 3 UK, nOA yrnou 45° - 4 UK, a nOA yrnou 30° - 7 + 8 UK, 

3TO CBH88HO C Teu, qTO nepeceqeaHe flY3HpDK8 TpeKa He no U6HTpy ero, ABeT B Cnyqae BaKHOH

HOrO (aenepneHAMKynRpHoro) K rpeKy CK8HHpOB8HHR KOOpAKHBTy, CUe~eHHYD OT OCR TpeKa, T8K 

K8K CHMUBDTCH BCerAB KOOPAHH8TH, COOTBeTCTBym~Me cepeAMHe BHAeOCHrHBHB OT nyaupDKB, 

CepeAHHa BHAeocHraana nonyqaeTcH oO~qao aaanoroauu MnH UH~poa~ cnocoOou c roqaocTDm 

OKOHO Ijl0 WMpHHH BHAeOCMrHBH8. 

PaanoKeHMe CHHUK8 npOH3BOAHTCR CBeTOBHU nRTHOU AMBUeTpOU IS-20 UK, KOTOpoe B npOTOTK

ne HPD)nonyqaeTCH C nouo~D ABYX nepeceKBD~HXCH nOA yrnou 90° ~enel, OAH8 KS KOTOp~ HenoA

BHKHB, a BTopaa pacnonoxeaa no paAHYCY apawam~eroca AHCKa (pnc.3). Ana ocae~eBKH wenea 

HCnOHDSyeTCH nauna UO~HOCTDD OKOHO I KBT, B EpyKX8BeHe B npHOope "UapK-2" (!4) KCnOHD

aymTCR auecro wenea uKnHHAPKqecKne "HHTHHHe" HHBa~ AHauerpou I uu (pnc.4). 3ro noaaonaer 

nonyqKTD AOCtaroqaol HHTeHCHBHOCTK B300paaeaBe BCTOqKBEa CBeTB HB nneBKe npK HCUOHD30B8-

HKH HBUUH HB UOPHAOK UeHDWel UO~HOCTK, ilpH STOU AOCTHrHyTO yueHDW6HHe AHaKeTpa CK8HHpym

mero URTHB AO 8 UK, B "T3~ B 3TKX ae UBHHX SKOHOUHH CB6T8 nepeueweHKe UpHAaeTCH WBpOKOuy 

napanneHDHOuy nyqKy CBeTa, KOTOp~" 38TeU ~OKYCHpyeTCH HB nneHKY B BRAe ABH~erOCH URTB8 

AHauerpou IS UK, 
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B ROC~8AHH8 rOA~ AnH CKaH~pOBBHHH CHHMKOB CTBRH mepOKO npKM8HHT~Cft KBTOAHO-~yqeB~e 

TpydKH C BNCOKHM paapeweHHeU (AO 4000 CTpOK). Ha Tpy6KaX YA88TCR nonyQHTh CB8TOB08 RHTBO 

AHaueTpou 8 MK. 

ilono~eHHe CBeTOBOrO fiRTHS Ha CHHMKe B FSD onpeAenHeTCH C ROMO~D aMRnHTYAHO~ (qep

H0-6enon) peweTKH C warou ROPHAKB 20 MK yHB KOTOpyD OTBOAHTCR QBCTh CKBHHpyD~ero CBeTOBQ

ro nyqa, H reHepaTopa HHTepnonRUHOHH~ UeTOK, CHrHan~ C KOTOp~ cqHTBDTCH ABOHQHWMH CQBT

QHKaMK. KoopAHHaTH nono~eHHR H3MepHTeRhHO~ nnaT~pUH ROA nHHHe~ paaBepTKH onpeAeXHDTCR, 

CTa~en yxe 06NQHO~,AH~PaKUHOHHOH CHCTeuoU, HCnonhayD~eU a~eKT uyapOB~ nonoc, C TOQ

HOCT~E 2-2,5 MK. Ce~qac BenyTCH paapa60TKH CHCTeU Ha OTpaxaTenhH~X peweTKaX (npeAnOxeB

HNX repa&KMeB~U rO~), KOTOp~e ll03BOnHDT pa60T8Th C OQeHh 60nhWHM ( AO HeCKOnhKHX CBHTHM8T

pOB) 3830pou. B cnyqae HCllOnb30BBHHH KBTOAHO-nyqeBNX Tpy60K HBA06HOCTb B onpeAeneHHH KOOp

AHHBT C fiOMO~D All~paKUHOHH~X peweTOK OTllaAaeT, TBK KaK COBpeMeHHNe Tpy6KH CO cneueanbHOK 

KOppeKUHeU TOKOB OTKnOHHD~HX CHCTeM, ll03BORHeT llOnyQHTb KOOPAHHBTY nonozeHHH nRTBa llO 

3HBQeHHD OTKnOHRD~HX TOKOB C TOQHOCTbD nyqwe, qeM !0-4 • 0AHBKO 3TO AOBOnbHO CnOZHNe CH

CT6~ H npo~e OK83~Ba6TCH HHOrAB HCUOnb30BaTb AHWPBKUHOBHNe peweTKH. TaK,Hanpv.uep1CAenaHO 

B 3KCnpecC-8BTOMaTe XapbKOBCKOrO ~T", rAe onpeAeneHHe 060HX KOOPAHHBT nonozeHHH fiRTHS HB 

Tpy6Ke BeAeTCH C OOMO~D aunnHTYAHUX peweTOK /8/. 

ToqHNe KOOPAHHaTN TpeKOB CHHMKa, nonyqeHHNe npH CKBHHpOBBHHH, B~BOARTCR 38T6M B SBU 

H cpaBHHBaDTCR C KOOPAHHaTaMH KpaeB AOPO~eK UaCKH. Te H3 KOOPAHHaT, KOTOpNe nonanH BHJTpb 

AOPOXeK, nponycKaDTCR B naUHTb uaWHHN. ilpv.ueHeHHe TaKOU ceneKUHH (UeTOA UH~pOBOU UaCKH) 

yueHbWaeT KOnv.qecTEO BNBOAHMOU CO CHHMKB HHWOpMaUHH _npv.uepHO Ha DOPHAOK- TaK, CO CHHMKB, 

COAepxa~ero 20-30 nyqKOBNX TpeKOB, npH ware CKaHHpOBBHHH 50 UK UOXHO nonyqHTb 30-50 TN

CHQ TOQeK. 8Ta neHTa COCTaBnHeT 3aTeM BBOA AnH nporpauMU reoueTpv.qeCKOK peKOHCTPYKUHH. 

FSD 003BOnHeT BeCTH TaKli{e H3MepeHHe HOHH3aUIIH TpCKOB. UeHa 3TOU HHWOPMaUHH COCTO-

HT B yBenv.qeHHH BpeUCHH o6 uepa CHHMKOB, OOCKOnbKY Tpe6yeTCH MeHbWHU war CKaHHpOBaHHH,npH

Mepno paBHHU AHaUeTpy nyaHpbKB. 

BpeMH OOMe pa KOOPA V. HaT TpeKOB Ha JCTpOUCTBe paCTpOBOrO paanozeHHH 38BHCHT OT KOHCT

PYKUHH CKaHHpyDwero JCTpO~CTEa, OT mara CKaHHpOBaHHH H OT napaueTpOB npHUeHR6UOU AnH ynpaB

neHHH BUQHCnv.TenbHon uamzau. Co6cTBeHHo ycTpoUcTBo paano~eHHH (ee onT~Ko-uexaHHQeCKBH 

qacTb) ll03BOnReT CK8HHpOB8Tb TpH CTepeonpoeKUHH 38 5-IQ CeK. Ha KaTO~Ho-nyqeBO~ Tpy6Ke 

UOXHO nonyQHTb BpeMR oduepa - UeHbWe 1 CeK. 

Tenepb !10~p06Hee OCTaHOB111r.tCR H8 CBR3H 8BtJ H ycTpOUCTBB paanoxeHHR HB np~llepe OAHOU 

H3 rrpor pauu COBueCTHO~ pa60TU ~BM C ycTpO~CTBOU paanoEeHHR, KOTOpBR 6una HanHCaHa B EepK

nH c rrouo~l:l EpyKxaBeHa H UEPHa AnR uaw11Hbl qmpuu t!EM H HBl!BaHa "XEll3" /14,15/. "Xe~a" Bbl-
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llOi!H HBT BCB HBOC5XO,llllllb1B OriBp81.11111 yrrpBBI!BHIIH YCTpOI!CTBOII pa31!0lKBHIIH, T, e, ,l(IICrieT'!BpCKIIB 

WYHKI.IHII, a raKxe rrpo113BO.ztiiT ceneKUIID IIHWOPIIBI.lllll c rro11o~m l.IIIWPOBoll 11acK11 11 WllllbTPBI.IIID 

IIHWOPIIBI.lllll, CHHTOI! BHYTPII ,llOpOlKBK 118CKH. 

110 !!porpalllle "Xella" cpaBHBHHB KOOp,liHH8T TPBKOB, l!epece'!eHilbiX JIIIHHell CK8HHPOB8HIIR, C 

KOOp,lliiH8T811H KpaeB riP0113BO,lliiTCR B Bbi'!IICJIHTBilbHO~ 118WHHe, Ky,lla rrepe,ll8DTCH KOOp,lliiH8Tbl BC eX 

rpeKOB H8 CTpOKe. B mll!ll II JilTS~, B OTJIII'!IIe OT "Xe~311, CeJieK I.IIIH 11Ht)!op1.!81.11111 rrp0113BO,lliiTCR He

nocpe,llCTBeHHO H8 ycTpOUCTBe pacTpOBO!'O p83i!OJteHHR nyTell 0Tl!IIP8HIIR BbiXO,lla · ~OTOYIIHO~II TeJIH 

TOI!bKO B u·oueHTbl l!epece'!eHIIH CKSHIIPYDII\1111 llRTHOII 30H 118CKII, YnpaBJIHDwlle lj>OTOYIIHOJtiiTBJiell 

Clll'H81lbl Bbl,lle~RDTCR llpll COBll8,llBHIIII KOOp,lliiH8T f!Oi!OJteHIIH CK8HIIPYDwero 11HTH8 H KOOp,lliiHBT ,llO

poxeK 118CKII 1 381111 C8HHbiX 38p8Hee Bbi '!IICil i!Tel!bHO~ 118WIIHO ~ B Cllel.IH8JlbHble pe rHCTpbl CpBBHeHHR 

111111 C'!eT'!IIKH, 8TOT lleTO,ll ylleHbW8eT Tpee50B8HIIe K Bbi'!IICI!IITel!bHOI! 118UJIIHe, []Q,l(OC5Hblll CllOCOO 

ceneKU11H rrpe.zti!OI[eR B UEPHe /I6/. 

Eonbwoe BHIIIISHIIe B ycrpollcrsax HPD y.ztenHercn lj>HilbTpauHH HHWOPIISI.IHH, no~yqeHBol 113 

30H 118CKII, T,K, COCe,li;HIIe C f!Oile3Hblll Tp eKOII TO'!KII '!YliiiX TpeKOB (B OCHOBH biX f!Y'!KOBbiX rpe

KOB ) CllllbHO YXY,llW8DT TO'!HOCTb llOCTpOeHIIH TpeKOB C06HTIIH 113 paap03HeHHbiX TO'!eK, KOi!H'!eCT

BO Bpe,llHOil WOHOBO~ IIH~Opll81.11111 1 H8XO,llRII\e ll cR B 30H8X 118CKII llpll H81lll'lllll 20 ny'!KOBbiX TpeK OB 

H8 CHIIIIKe , COCT8BI!HeT llp V. IIepHO I: I , 2:I flO OTHOUJ eHIIJO K llOI! e 31lOII. B rrporpa1111e " Xell 311 ljli!JibTpa

l.IIIR ocyweCTBI!HercH cne.ztYIOUlHII oe5pa30II.Tio.ztrrporpalllla WV.IlbTPSUIIII C5eper rpyrrrrbl no 20 TO'!eK 113 

Kag.zto~ .ztopoKKH. CrponrcH rHcrorpaMMbl paccroHHIJH TO'!eK or KpaH .ztopoxKH. To'!KII rpeKos, na

pannenhHbiX KaCaTel!bHblll K KpaHM ,llOpOl!tKII, ,ll810T IIBKCIIIIUilbHblll 11111(, AIICKpHIII1H81.111R 110 onpe.zteJJeH

HOIIY ypOBHIO onpe.zteiHBT HBCKOilbKO TO'!eK, C C50JibWOll BCpOHTHOCTbD llpiiH8,lll!ei[8Uli1X rpeKy COC5bi

TII H, Hall.zteHHble TO'!KII BbiBO,llHTCH H8 118l'HIITHYD JJeHTY ,lli!R BBO,ll8 B r eot.leTP'I'!eCKYIO nporpawty. 

06bi '!HO 3TI1X TO'!eK OCT8BJIHDT 5-IO H8 rpeK, B rrporp8b1Me , pa3BIITO a Pe3ePWop.ztOBCKOil JI86 0p8TO

pllell ,llJIH 118WIIHbl ~epp8HTK-0plluH1 HeCKOi!bKO .ztpyraH TeXHOI!O l'IIH ljlllllbTp81.11111 /I7/. []porpalllla 

ljllll!bTp81.11111 pae5oraer C rpynna1111 TO'!eK, COOTBeTCTBYIOUll1 1111 32 CKaHHPYDUlllll i!IIHIIHII ( 3 TO f!OCTOHH• 

HSH ,llJIHHa an e11eHTOB rpeKa).Tiocne onpe.zteneHHH ro'!eK rpeKa nyre11 nocrpoeHHH r11crorpa1111, rrony

'!eH!Ible ,ll8HHbiB IICf!Oilb3YJOTCfl ,lli!R YTO'!HeHHfl llOI!OlKeHHfl II cyzeHIIfl ,llOpOUII HB CI!B,lly!Oil\IIU OTpe-

30K rpeKa; nocreneHIIO .ztopoi[Ka cyxaercn c 300 ,llO 20 IlK. EOilbWOH IIHTepec npe,llCT8Bilfi iDT 

CllOC06~ , B KOTOpbiX lj>H ilbTp81.111H I!Hlj>OpiiBI.IIIK llp0113BO,ll11TCH Henocpe,llCTBeHHO H8 ycTpO"CTBe paC T

pOBO!'O p83i!OllteHHH, ,llO BBO,ll8 B 8BM. 8TH lleTO,llbl OCHOB8Hbl H8 KCnOilb30B8HIIII TBKO!'O napawerpa, 

KBK yro11 HSKI!OHa rpeKa. B ycraHoBKe O~HJ/1 /4/, B ycrpo~crse riEriP (Yaccaqyc3eTCKKll r exHono

l'H'!eCKHll IIHCTliTY'f j3,I8/) CK8HIIpOB8HI!e CHII!IIKOB Be,lleTCH He llf!THOY 1 K8K 06bi'!HO, 8 wellbiO 

(0Tpe3KOII JIIIHIIK) ,l(JIIIHOll I 1111 B 118CWT86e f!JleHKII. JIICriOJlb3YeTCfl H860p wel!ell C p83Hblll H8Kil0-

H0111 llllill O,llH8 CK8HIIPY10Ul8H wel!b (riOilY'!BeiiBH no npB,llJI01[6BIID EappeHa 11 By,lll!K /I9/ H8 3Kp8He 

K8TO,llHO-IlY'!eBOH Tpy6KH), KOTOpaH IIO~eT KlleTb 30 pa3JIII'!HbiX 3H8'!eHHH yrJia H8KJIOH8 OT - 45° 
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lO +45° no orao.eBim a aaopaBneBRm caaaapoBaBBH. TBKHM o6pasow, ~na nD6oro yrxa BBKnoaa 

cBaBIPJ&Moro ~peaa MOKBO no~o6pa!~ ~aaoe yrnoBoe nonoaeaBe •eXB, opB KO!opow oaa 6y~e~ c 

~oqaoc~m I,S0 napannen~aa ~peay. !Mnxa~y~aaa ceneKqHH cwraanoB Tpexa,npa cxaaapoBaBBI 

•e~m C ~BKHM BBKBOBOM0 D03BOBB8~ BCKnmqBT~ HBtOPKPqHm OT !peKOB, ~~KX Be napanne~BO no

neaaowy ~pexy, ~.K. npB paaa8~e yrnoB aaKnoaa TpeKa 8 ~ene Bcero B 2° carean ywea~mae!cH 

f.18 B 2 pasa. Yop8Bn8HB8 BBKBOBOM CKBBBpym•e~ •enB B8~8TCH 18 9BK. KeTO~ D08BOBH8! xopomo 

t~~pOBB~ ~oqg8, neaa~Be BBYTPI MBCKH. He~OC!B!BOM ero RBnReTCH B8B08MOKBOC~ BSMepeBBR 

BOBB88qH8 ~peKOB. B mT9~ ~H~~p8qHB OC~eCTBnB8!CH !SKKe aenocpe~C!B8HHO npl CK8B8POB8HB8 1 

np8 3!01 BB~pMBqHR 0 808888~88 !peKOB•COxpBBReTCBo 

Oopoc ~peKa ae B o~~en~BHX Toqaax, a onpe~eneBHHMB KYCKBMB (aneweaTawe) ~8BO~ I •• 

IXee! e•e OlBO npe~eCTBO. 08 D08BOBH8~ KOlBPOBBT~ TpeK8 SHaqHT8~BO Mea~mHM 06~MOM 

BB~pMBqHH, 8088 BHBOlBT~ KOOp~BBB~ aaqana sneMeHTOB, ~HBY aneMeBTOB B yron BX BBKnOBB. 

TaKol CDOC06 lBeT npawepBO leCH~HKp8!B08 ywea~mea8e 06~18 BHBO~HMOI HB~OpMB~BB. 9TO C~HO 

JMe~mae~ Tpe60B8BBH K ~BCXI!8~BO~ MBmBBe op8 o0pa60!Ke CHBMKOB M8TOlOM qHWPOBO~ BBCKB 

(~.e. npB Be8B!OB8TB88pOB8BBOM npOCBOTpe) 8 o6nerqae! 8BBmBBBH~ npOCMO!p8 CBBMKOB opB non

HOC~» 8BTOM8T88BpOBBBBO~ 06pa60TKe. 

OporpaBBa •xe~a• aa paaneqaHX »Hqecn8Te~BHX uamBaax BleT pa8aoe Bpeun. Ha HEK-7090 

•xe~88 aaaBMae! s · ceK H8 IS cea Bcero Bpeueea o6uepa CBBBKB aa CKaHBpym~eu ycTpo~cTBe, 

!88 q~o IO ceK. OCTBeTCH ~H nporpBBB reOB8Tp8qecKOI peKOHCTPYK~HB B KHB8B8T8qecKoro o6-

cqe~a /3/. Ha HEK-709 •xe~a• aaaawaeT B 3 paaa 6o~me Bpeuena e KaneuaTMqecKB~ o6cqeT uama

aa ·npoBeCTB Be ycneB88~. 8!0 lBBBBTCH noTOU OT~8B~HO. 

CpelHBH cKopocT~ o6pa6oTKB, nonyqeaaaa celqac B EepKnB aa HPD + HEM -7090 - 3 ~ 5 

co6./BBH. Hecao~Ko we~maa cKopoc~~ - npeuepao I co6.juaa. nonyqeaa B EpyaxaBeae 1 4 /. 

OporpaBMa •xeas• aaaMuaeT 12 !Hcaq cnoB as BeeR onepaTMBnol nawnTB HEK-7090 B 32 THcnqJ 

CBOB. 0C~8BBB8CH 20 THCftq CBOB 8CDO~Sy~CB ~H pasue~BHHH reoueTpaqeCKOI B KBH8U8THqecKOI 

oporpaBM. 0~HBKO DOXHOC~D 8TH nporpaKKY HB yY&~TCI J onepaTBBHOI n&URTH, qTQ npHBO~B' 

K qac~HM 06pa~8H8HM K U8rHH~HOI B8HT8 B nOHBnBHBD qacTHq&Q o6cqBT8HHHX C06HTBI. B EepKBB 

celqac I,S qaca B l8~ HCDO~SYDTCH ~OnOBHBT8~HO ~H reoweTpftqecKoro H KHH8B8TftqeCKOro 

oOcqe~a COOY~HI. 

B ~enBX 8KOBOBB8 D8BH~8 BHqHCBH!8~HOI BBmBBY 8 BCK»mqeHBH npo6neUH OlBOBp8MBHHOCTH 

B&CKOB~KBX nporpaMK, B B8KOTOpHX B800p8TOpBBX npe~oaeao OT~8BBT~ Oon~mym BHqHCXHTB~ftYD 

MS.BHY OT yc~pO~CTB8 pac~pOBOrO pa&nOBBHBft B B08BOKH~~ 88 Bee ~~ 00R88HHOCTB no reoueT

pBqecKOyY B KBBeua~aqeCKOMY 00Cq8TY BH~pM8qHB, CHHTOI npB CK8BBpOB8HBB CHBBK8 (aanpHUep, 

B ArOse CM. /4/). !BOrlB K 8~BM 00H88BBOCTHB DpB08BBRm~ e•e ~B~!PBUBD BB~opua~HB. HB~op-
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B8nBft BBOAK!Cft B M8EBHY B BTOM cnyqae H8 MarHBTBOA X8HT8, Bee onepaQHB DO ynpasneHM~ K 

ceneKTBPOBaH~ BYOQnHHeT Manas 9BY, qenBKOM "nO¢B~8HHaH" TOnDKO BTHK 06&3aBHOCTftM B DOC

TORRBO CBftSaHHaH C ycrpoAcrBOM pac!pOBOrO pa8XOB8HHH, Bo tpaB~B / 20/ AXH SrBX qeneA BY6pa

B8 MaWBBa C~C-160 C xopomo paapa60r8BHOA DHMHr~~ B8 MarHHrBOA neure,6YcTpOAeAcrBB8M 60 r~

csq onepa~HA B C8KYHAY K oneparHBBOA$eppBTOBOIOSMHr~~ ua 32 TYCHqH CXOB, llpB raKOH pa&A8-

X8HHH rpyAa K.n.A. 6o~moA BYqHCXKre~BOA HaWHBY BOspacraer, npaBAa aa cqer oqeu~ Hanoro 

K.D.A. BCDO~SOBaHHft BpeM8HH ManoA MaMHBY, ~eAcrBHr8nDHO, B ro BpeMH K8K 06Mep CBBHKa Ba 

ycrpoACTB8 paanOBeHKH SaBKM88r 15-30 C8K 1 qacroe Bp8MH1 He06XOABK08 AnH DOACqera KOOpAK-

BaT AOpOBeK MaCKH H Bypa60TKB KOMaRA ynpasneHHH Ba T8KOA HamBBe, K8K C~C-160 Be 6onee I 

ceK. B RT9t rBKKe paspa6orau OAHB Ha BapaauroB paaAen~uoA pa6oru 6o~moA BYqacnarenauoA 

HawHHY or ycrpoAcrBa pacrpoBoro paanozeaHH, ~H ynpasneBHH npaweHHercH ue BYqacnare~uaH 

wamaua, a cneq~a~uoe npoweayroquoe ycrpoAcrBo. 

E.H.YoaceeBYM / 2l/ 6Yn paapa60T8H eme OAHB M8TOA BY6opa HB~OpMaqHB CO CBHKKa C nOMO~~ 
HB qH~pOBOA, a PBCOBaBHOA MaCKH, llpH npOCMOTpe oneparop rpy6o (c roqHOCT~~ I • 0,5 MM no 

eao6pazeHK~) pacyer co6YrKe ua 6ywazHOM uocKrene, KoropuA aarew paanaraercs B pacrp cauxpou

uo C paanOBBHHBM CBHMKa, CHrBanY or nepeceqeBHH CKaHHp~mHM DHTBOM XHHHA pHCJHKa cnyaar 

CBXBKTOpHHMH (paapem~WHKH CqftTYBaBHB) AXH HKny~COB C ~TOCHHMHa. 9ro noaBOXH8r BeCTH 

06Kep CBKMHOB 6es KCnO~SOBaHHH 9BY AXH ynpaBX8BHH H ceneK~HH, 

3, 06cqeT reowerpKH H KHHB MaTHKH C06YrKA 

KaK H3B8CTHO,nporpauwa reoMeTpKqecKOA peKOHCTpyKnKK onp6A6XR8T no K3UepeBHHM KOOp

AKBBTSM KpK BK3HY K HanpaBX6HK8 ~p6KOB B npOCTp8HCTB6 K npocTp8HCTB6HBY6 KOOPAKHBTY BepmK

HY C06YTKH, 9ra nporpauua pa60TaeT C H660X~WKM qKCXOU ToqeK H8 TpeKe, ~H Tp6KOB 1 KOTOpY8 

XOpOWO ODKCYBa~TCH OKPYBHOCT~~ KXK napa6onoA,6epeTCH no 3 TOqftK, TpeKK C TOpUOB8HK8U BOC

craHaBnHBB~TCH no 5 • 10 Toqaay (06YqHO CTO~KO OCTBBTCH nocne ~HX~Tpa~KK) fiYTBM an

npoKCHMa~KK BKHTOBOA XKHKBA KXK nonKHOHOM 4-ro nopHAK8 . B Wf9t AXH rpeKOB C CK~HHM TOpM~ 

B6HB6M AXH cnyqas THB6XYX Kauep nporpauua pa6oTaeT A8B6 C 6on~WKH KOXKqeCTBOK TOqeK 

(AO 3Q-40), llporpawwa npOCTpaHCTBeHHOrO BOCCTSHOBXeHKH ("tOr"/5/) Ha U8WBH8 REY-7094 HABT 

npKKepBO 0,5 CBK. Ha HamKH8 C 6YCTPOAeACTBK6K 20 TYCHq onepa~KA B CBH nporpaMMa SaHHKaeT 

HeCHOX~KO CBKYRA· . 

HaK6o~mee BpeMR KS BTOpKqHYX nporpauu aaHKUBe~ HKHeMarKqecKaH nporpBKMa, Q6cqeT rH

nOT83 BOSKOBHOrO TKna BSBKKOABACTBHH K onpeAenenKe KKHBKaTKqecHKX napaueTpOB no nporpauue 

"KnBYAK" HB [SY-7094 saHKHaeT 2 ceK, Ha uamBHe wen~mero 6YCTPOA8ACTBKH (nOpHAKa 20 TYCHq 

ABACTBKA) KKHeUaTKqeCKBH nporpaUMa npK He6naronpHHTHOA nOCXBAOBaTe~HOCTH nOA60pa rHnOTea 

aarHrKBB8TCH KHOrAa AO l-3 HKH, 
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B Cp6AH6M H8 MBIIHBX THna M-20 BC6 B!OpHqHue nporpaMMH OyAJT 38HRM8T» AO 3-X MHHyT, 

R8 HRX HB nporpaMMY npOCTp8HCTB6HHOrO BOCCT8HOBn6RRR B ~0H6 0 aanpHMep, HA6T 22 C6K. 

llpH KHH6M8TBq6CKOM OOcqeTe 6HB8DT cnyqaa, KOrAB HH OAHB HB HM6D~HXCR rHnOTea He npo

XOAHT. B STOM cnyqae OK83HB86TCR oqeH» nAOAOTBOpHOK CBRS» ~HSHKB C n8MHT»D BYqHcnKT6XDHO~ 

M8WHHH no TeneTaKny, KBK 8!0 ocy~6CTBn6HO B "KB6CTe" /4/. 0nepa!Op 0 BHBnKBKpyR CHBMOK, 

MOKBT A068BnHT» paanaqHue H6KTp8n»HY6 Tp6KH B C06HTK6 H nep6A8B8T» KX B 3BM. TIOUKMO Tene

TBKDHoK CBHSK p83BKB8DTCR e~e H6CKOnbKO THnOB K8H8nOB CBHSK qenOB6K8 C 3BU, B TOM qKcne 

SBYKOBBH. B EpyKxaBeHe paspa60T8H oqeft» YA06HHK THn CBR31. Onepa!Op BHAHT peayn»TBTH 

o6cqeTa HB BKpaHe OCQKHnOCKOna H C nOMO~D "cBeTOBOrO K8P8HA8W8" BHOCBT CBOK npeAnOK6HIB 

B nporpaMMJ. CBH3» qenOBBK = 3BU AOnKHB 38UBTHO nOBYCHT» CKOpOCT» H K8q6CTBO KHH6U8TKqec

KOrO o6cqeTa. 

IT. ABTOM8TH38UHR npOCUOTpa CHBMKOB 

llepBOHaqan»HHe nOnHTKH OnOSHBBBT» C06HTHH BHqacnHTBn»HOI UBWKHOI, BBOAH B H66 BCD 

HH~OpMBUHD, CHRTYD HB FSD, nOK838n~qTO HB cy~eCTBY~HX MBWHHBX 3TO A6n8Tb H68KOBOMIUBO 

/22/. TI03TOyY celqac H8H0onee nepcneKTHBHHM cqHT86TCR nyTb, KOTOpHI COCTOBT H8 3-X 3T8-

noB: I) yueH»W6HH6 06~U8 HH~pUBUHB nyTeU BHABneHHR HB CHHUKB aneUBHTOB !p6KOB 0 T.e. 

TBKKX AOCTBTOqHo KOpOTKHX 0Tp63KOB TpeKOB, qT06H KX cqHTBT~ npRUHUB H paanHq8Tb no nonoze

HHD, yrnau H8KnOH8 H AnBHB. 2) CBR3» aneueHTOB B TpBKH. 3) BuOop TpeKOB, KOTOpue COCTBB

nRDT C06YTHB. 

Celqac p83BHB8DTCH ABB CnOC068 YUBH»WBHHR o6~U8 HH~OpM8UHH. ITepBHI BB HHX 38KXDqaeT· 

CR B TOY, qTo CO CHHMK8 C nOUO~D PSD CHHU86TCH BCH HH~OpUBQHH H C06Hp8HH6 ToqeK !p6KOB 

B aneM6HTY TpeKOB npOH3BOAHTCH B BUqacnHTBn»HOI UBWHHe. UamHHB no nepBHU H6CKOn»KHK Toq

KBU TpeKB npocneXHB86T TpeKH H BBnOMHH86T HX B BHA6 napaMeTpOB 8H6U6HTOB. B EpyKX3B6H6 0 

Hanpeuep, Ha uaweue HEU-7090 nepepa6oTKa I5000 ToqeK B anexeuru aaaeuaer I ceK, qro cpaB

aeuo CO CKOpOCT»D nonyqeHHH HH~OpUBUHH C FSD • B EepKHH npOBKT ~TIP npeAnonaraeT HCnOHb-

30B8T» uamaay HEU-7094 TI c nBMHT»D 65000 cnoB. OxHAaexaa cKopocT» nepepa6oTKH - IBOOO Ko

OPAHHaT B CBKYHAJ• llpoeKT 6yAeT 38BepmeH B I966 roAJ. 

Bropol cnoco6 - nonyqBHH6 386M6HTOB TpeKOB 8HaHOrOBHM MBTOAOM HBnOCpBACTBBHHO npH 

CK8HHpOB8HHH CHHUKOB. 3TOT cnoco6 ocy~eCTBneH B ilEITPe /IB/, OH OCHOBBH, KBK yxe ynOUHHB

HOC», 88 CK8HHpOB8HBH CHBUH8 0Tp63KOU HRHBB. TIEITP BKnDqaeT B ce6H UBWHay nniT-I (c nBMHT»D 

32 THCHqH CHOB H 06WHpHHU 38nBCOU KOU8HA) H BXOAHOB ycTpoKCTBO HB KBTOAHO-nyqeBOK Tpy6Ke 

C paapemBHHBM IOOO CTpOK. TIEITP pa60T86T B ABYX pexauax. TiepBHI p6KKU - noHCK. 0H COCTOHT 

B TOM, qro pa3HOXBHH6 CHHMKB npOH3BOAKTCH OTp63KOU HHHKH (WTPKXOM), KUHTHpOBBHHHU HB 3Kpa

H6 Tpy6KH, nOCHBAOBBTBn»HO C paSnHqHYUH H8KHOH8MH. llOCH6 KOAHPOBKH BCBI HH~pU8QHH B BHA6 
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8X6M6HTO» Tp6KO»,COCT8&!6HHR HS 8H6M6HTO» ~enux Tp6KO» H onpeneneHHR COOYTBK;ilEfiP nepe

XOAKT KO BTOpOyY peWKyY paOOTY - TOQHOe ~K~pOBBHKe TpeKOB COOYTHR. Ha SKpaHe TpyOKH TenepD 

noxyqaeTCR oOwqaoe cKaHapy~ee nRTHO, Koropoe onpamKsaer rpeKH B aoaax, onpeneneBHYX npH 

noyCKe. Onpoc CHHMKB B nepBOW p6WHM6 npOH3BOAHTCR 88 5 CeKy~ (AHR 50 TpeKOB HB CHHMK6) 

H B peaynDTBTe ero nonyqaeTCR 3000 aneweHTOB TpeKOB. UH~pOBBHHe Tp6KOB COOYTHR _npOKSBOAKT

CR C TOQHOCTDm ± 4 MK. nEllP pBCQHTBH HB oOpaOOTKY I MHH. COOYTKK B ron. 

MBKKOPMHK C COTPYnHHKBMK B KnnHHOKCKOM YHHB6pCKT6T6 / 23/ cnpoeKTHpOBBHH WOA6nb cne

~HSnDHOK onoaHam~e~ wamKHY. Sra uamHHB Hueer rpM ycrpo~crsa: ycrpoKcrso ssona, onoK onoasa

HHR H ynpBBnRmmym BYQHCHKT6HDHym MBWHHY• B KBQ6CTBe BXOAHOrO ycrpo~CTBB npKM6H6H8 rpyOKB C 

swcoKHM paapemeaueu (4096 x 4096). EnoK onoaHasaHHR npencrasnRer coooA nosonDHO cnowaoe 

8pH~M6THQ6CKOe ycrpoKCTBO, OCHOBOK KOTOporo RBHR6TCR ABYXY6pHYK Cnsuram~HK perHCTp. bnOK 

conepwMr 50000 rpuonos H I30000 AHonos. AnH ynpasneHHR K onpeneneHHR crparerHH npocuorpa 

paapaOOTBHB BYQHCHHT6nbHBR MBWHHB, KOTOpaR pa00T86T C IO paapRnHYMH QHCHBMH,H3Bn6K86MHMH 

ua perucrpos onoKa pacnoaHasaHHR. CHHWOK oopaoarwsaercH ornenbHYWH yqacrKawH nno~anDm Iyy2 

Ka~nY~ yqacTOK npH CKBHHpOBBHHH paa0HBB6TCR Ha I024 (32x32) aneweHTB H HH~OpMB~HR C 

HHX ( "0" KnK "I") aanMcYsaercR s coorsercrsym~m Rqe~y nsyx.epHoro perKcrpa, rne OHM 

Oynyr onpBWHBBTbCR HB conepKBHK6 aneueHTOB. BYQKCHKT6nbHBR WBWHHB BYRBnH6T aneweHTY rpe

KOB, CBR3YBB6T HX B Tp6KH, H BYdWpaeT Te Tp6KK 0 KOTOpYe yqacrsymT B HHTepeCHOW COOYTHK. 

BpewR npocworpa crepeorpKanw 72 nm~wosoM Kawepw non~Ho OYTb oKono I ceK. Paoorw non&HY 

OYTb aasepmeHY B I965 ron1. 

9 a K n m q e H M e 

PaasurHe oopaoorKH CHMMKOB weronow pacrposoro paanoxeHMR ce~qac Hner no nsyw nM-

HHHW / 24/. Ho-nepswx, aro npKueHeHKe see oonee owcrponeAcrsym~HX swqMcnHTenDHYX wawHH K 

Hosux nporpawu. Bo-sropwx, aro paasurue oonee cnoxHux M3wepurenbHYX ycrpoKcrs, nepenaqa 

HW OOHDWKX ~YHK~KA no npensapKT6nbBOA OOpaOOTKe H KO~HpOBXe BB~pwa~B, QTO ocna6nHeT 

rpeOOBBHHR K BYQHCHHT6HbHYW WBWHHBW. 0Q6Hb nepcneKTHBHYW B STOW CWYCH6 HBHR6TCR npuweH6HHe 

swcoKoqacrorHwx xaro~Ro-nyqe»wx rpy6oK, Koropwe noa»onHmr Hauoonee npocrww cnocooow ocy

mecTBnRTb paanMQHYe »HAY H HBnpB»H6HHR paa»epTOK H nBDT OOHDWym CKOpOCTD C~WB HH~opua

~HH CO CHHWK8. 

EcreCT»6HH0 0 QTO HBHnyqwue peaynbTBTY nOCTHram~CH npH rapUOHHQ6CKDW p83»HTHH H TeXHH

KH C~eua HH~OpWB~HH CO CHHWKO» H BYQHCHHT6nbHYX WBWHH H HX nporpauu. 

OKoHqarenDHOe peweHHe npooneww oopaOoTKM, r.e. asrowarHaa~HH npocworpa H noseneHue 

CKOpOCTH OOpaOOTKH H8 OnHOW H3W6pMT6HbHOW ycrpo~CTB6 no I YnH.COOYTH~ B ron, ~enHKOW 38-

BHCHT OT p83»HTHR H npMW6H6HHR »Ce Oonee CKOpOCTHYX »YqHCHHTeHbHUX WBWHH. 
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PMc.I llpocxotpoBWI ctOI •~aae~·. 

Pac.2 Eo~moi npOCMOTpoBHA CTOn. 
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H31LEPEHHE J«)QP,UHHAT HA UPOCIIOTPOB!:lX CTOJIAX YllhTPA3BYJ«)Bl:lll IIETOJ\011 

OHl!H n. AIIEFO 

06!!e npxHB!nH yctpoacrBa 

CHKVOK C nyaHpbXOBO~ XaKepH npOeKTKpyerCH HB H3KepKTenbHHR CTOX (!000 X 2000 uuf), 
no xpBRK xotoporo paave~eRH nonapuo nepneHAHKYXSpuo ~pyr ~pyry ~XKHHHe »Bxpo¢ouv. 

Hcroquxx 3Byxa B BH~e aAextpaqecxoa acxpv c 3Hepraea ~ O,I ~ nove~etcs B toqxe 

CDpOeKTKpOBBHHOrO CHKKKB,KOOp~BaTH KOTOpOi HyzHO ODpe~e!Itb. UOAOZeHie HCTOqBKKa onpe

~exsetCH xavepeHKe» KHrepBaxa BpeveHK, aa xoropyR 3ByxoBol cxrHaA, npoH3BO~KHH xcxpoa, 

nocrynaet Ha ~etexropv, Haxo~s~ecs sa H3Becrsov paccroSBKH • 

BpeveHBOm HHrepB8A vez~ KC&pOA H nepBOA 3BYKOBOR BO!HOI, npKXO~•el B KIKPO~B , perK

crpHpyetcs c novo•bD cqerqHxoB, cqKta~x avnyAbCH BHcoxoqactoraoro onopHoro reaepatopa. 

Up• atov noxyqaetcs 4 peayxbrara ( ~ , ~ , ~ , ~ ). no 3tKH peayxbtarax onpe~e

!HDTCH KOOPAHHBTH KCKpH. BuXO~HHe ~aHHHe 3BTIKCHBBDTCS Ha nep$oBeBTY K!H »arHKTO¢QH 

Bvecre co cAyze6aoR •a¢opvanael (B~ axcnepHveara, aovep nBeHKB, aovep KSApa, qKcAo 

Kyqel, %KTI C06H%HR K ~p.). 3ra HH¢Qp»aQXS KCTI0Xb3yercs lnH BHpa60TKK nH~POBOR •vacxa• 

~· cxau•pyD•ero aatovata. 

Cxopocrb 3BYKOBOI YAaPBOK BO!BH B Boaazxe 

Hcxpa npOK3BOAH% y~payD BOBBY K ee CKOpOC%b 3aBKCH% OT revnepatypH, OT paCCTORBBR 

H 3HeprKH HCKpH. 

r~e 

3ry 3aBKCHVOC%b KOZBO annpoiCHKIPOBB%b CBe~~H BH~eHieH 

Vrt; E,a.J-=- (35i+s, r.o,?t"J -fi + 1/£-£-e~r- V}, 
V - cxopocu 3Byxa B cv/cex, 

• t" - tevnepatypa B r~cax C, I 

A - noctoSBHas HcxpoBoro paaps~HHxa, B Hamev cnyqae = 7640 ~ -zcv.cex -~ 
E - 3BeprKR xcxpv B ~~ 

d. 

s 
- paccrORHie ~0 KCKpH B cv, 

- paccroSHHe npH yveubmeHKK cxopoctx ua 
! 
e B CH. 

Ha pxc.I cxopoctb y~apuoR BOHHH ~aeTcs xax ~YHKnHR paccTORBHR K 3Heprxx. 

J\Be KpKBHe TIOCtpOeHH lnR pa3JHqHHX 3HeprHR, npK 60Ree BHCOKHX 3HeprKRX KCKPH saqaSbHaH 

cxopocrb Oonbme, HO ooe xpHBHe ctpevsrcs x V. npx Oonbmxx pacctosHxsx. Taxoe aaveHe

HKe CKOpOC%K SB!SeTCS npHqKHOR roro, qro CyvHa K3Vepse»HX BpeveH 3aBHCKT OT TI03HnHH HCKPH 

(cv.pKc.2) • B axyCTHqeCKKX HCKpOBHX Ka»epax lnR K3KepeHKH HCTIORb3yercs TO!bKO ee neHT
pa!bHaH qactb, r~e o .. Oxa H3-3a KBKeHeHKH CKOpOCTH He3BBQHTe!bHa. 
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Hexoropue xoacrprxrasaue peaeaaa 

Haa~o~ee roqauA uero~ onpe~eneaaa xoopAKHaT - aarerpxposaaae ~ucrp~ asx«ae .. l CIO

pocra B xarepsane speueax »eXAy acxpoR H nepsoR 3syxosol YAapaol soxaoA, nocrynaUlel aa 

KHxpo~au, qro B03uozao npa Hcnolb30BaHHH UBM. Ho qro~u yueabmHTb 3atparu uaazaaoro speue

HR, HeO~XO~HKO ICKaTb ~pyrze nyiK. 

llepsaa H~ea - AonyctKTb cy~ecrsosaa•e OonbmHx xpaes soxpyr I3xepsexoro noxa, noAoOao 

rouy,xax 3To ~e~aerca s axycrxqecxzx acxposux xauepax. 0Aaaxo,raxoe yse11qeaxe pa3uepos 

CTOia orpaaaqeHO ~K3HqecKHYI ~aHHHKH Onepatopa. EciH CIOn Oy~eT HKeTb mBpRBY ~Oibme qeK 

1400 »», TO TOnbKO B81HKaBH CKOryT paOotaTb Ha Hex. MH nHTaxKCb OTpalaTb 3BYK 3epxana»a 

no~ cron, ao raxoe pemenae aenpaeKneuo, r.x. H3-3a norepb s orpaza»~x nosepxaoctsx 

HeOOXOAHMO 3HaqHtelbHO ysenHqHBaTb 3HeprH~ HCKpH. 

Bropaa H~ea - noHH3Htb aaeprH~ xcxpu. OrpaaHqeaHe 3~ecb aaxnaAHBaetca yposaeu zyuos, 

ocnaOneRHeK 3BYKOBOR BOnHH B B03~Xe H qyBCTBHtenbHOCTb~ ~eteKtOpa. nna pemeHHH 3THX npoO

neu, a raxze ~· xouneacanax reuneparypaoR 3aBHcauoctH npe~araetca c•crexa c reaepatopo• 

qacTOTHO-KO~JIHpyeKHX OnOpBHX H»nYnbCOB. llpHHnHn paOOTH 3TOR CHCTeKU KOlBO nORCHKTb cae

~~~K npHuepou. llpe~nonoxau, qro teuneparypa ysenxqanacb, 3BYK pacnpocrpaaaerca Oucrpee 

• aa ~aaaou paccroaazH cocqxraerca ueabmee xonHqecrso xxnyn&cos; ecn• KH ae ysexxqRu qac

rory onopaoro reaeparopa nponopnHOHaKbBO K3»eaeax~ cxopoctH 3Byxa. Haqaxbaax,oucrpo K3Ke

aa~~aca,qactb ~YHKnHK CXOpOCTH KOieT ~HTb IHHeaHH3Hp0BaHa3KCnOReBnRaxbBOR ~YBKnzeiKO~

nHnHH. nna nposepKH ~eKTHBHOCTH TaKOR CHCTeKH KOlBO HCnOib30BaTb MeTO~, nOKa3aHHHA Ha 

pHC.2. HHHeaHR3anH~ ~YHXnHH KOlBO nonyqHTb TaRle npH npiK6BeBXR 3arp~tenbHOrO ~Ribtpa, 

He nponycxa~~ero BHCOKOqaCIOIHHe COCiaBnH~~e 3ByKa. Kpoue 3IOrO B03HHKaDI tpy~BOCIM H3-3a 

Ke~neHHOrO HapactaHHH CHrHaKOB C ~eTeKIOpOB 0 KOTOpue KH HCnOib30BaiK B 3KCnepHKeHTe.~3-3a 

ocna~neHHH y~apaoR BOnHH B B03~Xe a»nnHTy~a CKrHanOB C ~eteKTOpOB 3aBKCKI OI paCCTOBHBR 

H np~ '~HXCHpOBaHHOK nopore CXeKH B03HHKaet OmH6Ka H3-3a ~epiKK, KOIOpaH DpH 3IOK nony

qaeTCH. 3TOT 3~eKI KOlBO KOMneHCHpOBaTb aBTOKatHqeCKHK R3KeHeHH8K ypOBBR nopora,qroOH 

npHBH3HBaTbCH ncer~a x o~aoR • rol 1e roqxe ~poata aapactaHHH HKnynbca. nna ~onee roqaoro 

onpe~eneHHH KOOp~Bai KCXpy KOlBO nOBIOpHib H8CKOnbKO pa3, npH 3TOK KOlBO taKJe yKeHbiHTb 

xonHqecrao anextpoHHHX cxex, acnonb3ya ~a cqerHHx KaHana aa qerupe KKxpo~aa. 

HYJHO CKa3aTb H8CKOnbKO enos 0 npeo6pa30BaHHH KOOp~Hai. Mu CpaBHHBanH ~e O~HqHHX CKCteMH 

KOOp~Hai, O~Ha H3 KOTOpHX H»ela aaqano B yrny H3Kepaeuoro nona. 0Ha ~Oibme DOAXO~T AIR 

nporpa»KH •uacxa•, ao 3~ecb 6onee cnoJHue suqacneaHa H xaxcxuaxbaaa oma6xa B nearpe K3Me

paeuoro nona. Btopaa cHcreua H»eet csoe aaqano B nearpe, ssqzcna.Ka 3Aecb npo~e, KKHK

»aKbHax OmH~Ka B neatpe nona, HO npH 3IOK tpe6y~TCS ~OnOIHKTelbBHe npeo~pa30BaHH8 DPH 
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padore nporpaUKH •uacxH". (cw.pHc.J). Od~n dnox-cxewa npHdopa npHBeAeHa Ha pHc.4. 

~opwa cHrHa~OB, nonyqeaHHx Ha npowuwneHHHX ceraero3nexrpHqecxHx xpHcrannax~ noKaaaaa aa 

pHc.5. 3TH cHrH~u dunH no~qeHH npH HcnonbaosaHHH 3apaAosoro ycHnHrenn. KH H~eewcn nony

qHTb nyqmee spewn HapacraHHR ( oxono 3 KKcex) npH Hcnonb30BaHHH roxosoro ycBnKrenn. 

E = O.f5 :Joule 

v. 

0 10 5o IOO em 

PHC. I. 
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3KCTIPR:C-ABTOilAT J!IDl. OEPAIDTKH CHHIIKOB TPEKOBHX KAUEP 

CCCP TI.Y.3ei!AAHU, B.A.flKHHnKHR, 
H.T. 0HonpHeHxo,Y.A.Ky3bWH4eB 

C006~eTCR 0 pa3pa60TiaX 3XCDpeCC-aBTOKaTa, B KOTOpoK npHKeHeH OCKOTp CBHKXa 6ery~K 

nyqow. 06ocooBHBaercs nexecoo6pa3oocr& nocrpoeBHn asrouata 3Toro rona. Onocusaercn cocrewa 

onpeAeAeHHR IOOPAHHaT CBeTOBOro DRTHa C roqHOCTbD AO 5 WKKpOH. Rparxo pa36KpaeTCR nporpa~ 

pa6orH 3AexrpOBBO-BH4HCAKTen&ooR wamMBH coswecruo c asrowarow. Onocusaerca nonyasrowar AnR 

CHSTHR nH~POBOI! MBCKH. 

C~ecrsyn~e weroAH o6wepa ~TOCHHwxos, nonyqeHHHX c rpeKOBHX Kawep no3BOABDT o6pa6o

rar& OIOAO 20 + 25 THCK4 CHIKXOB B rOA Ha KazAOW aBTOWaTe. TaxaR npOK3BOAKTeBbHOCTb He UO

JeT YAOBieTBOpRTb COBpeveHBHe ~H3KqecKHe ueHTpH. RoBH4eCTBO CHKWXOB, DOA!eHa~X o6wepy, 

B03pacraeT C KaiAHV rOAOK. BHeApeHHe ynpasxsewwx HCKpOBHX KaKep Tpe6yer o6pa60TKH AO 

500000 CHIWIOB B rOA H BHDe. 

Bo3HIKaeT DOtpe6HOCTb B aBTOKaTax, npOI3BOAHTelbHOCTb IOTOpHX Ha ADa nopBAKa BHme cy

~eCTBYD~X. TIOTeHnHaAbHHe B03KOIHOCTH vexaoHqeCXHX CAeAR~X CHCTeW, DO-BHAHKOWy, noqTH 

HcqepnaHH. 0CHOBHOA na~OKC B pa6ore TaKHX aBTOKaTOB COCTOHT B TOW, 4TO OHM OcymeCTBBBDT 

Henpepusuoe roqooe cxeHeHMe, B TO apeKR xax ARB o6c4eta rpexa rpe6yerca I0-15 T04HHX 

KOOP»!HaT. 

CKOpOCTb CleleHHB He npeBHmaeT 0,5+2 KW/Cel. 3acopeHHOCTb CHMKKa noveXaWK npHBOAHT K 

C60RW CAeAsmeA CKCTeKH, KOTOpHe yBeAH41BaDT DOTepH BpeweHI. YcTaHOBKa aBTOKaTa Ha tpeK H 

c~ew xooplHHaT penepHHX roqex, npaxrHqecxH npoH3BOAMTCB apyqoyn. Bee 3TO npHBOAKT K rovy, 

qro C~eK CTepeonapH C DBTHByqeaoR 3Be3~0A 3aHKKaeT OKOAO 20 KHHyT. 

B CB83H C 3THWK HeAOCTaTKauH B ps~e HamHX ~H3H4eCKHX neHTpOB H 3a py6eiOK pa3pa6oTaHH 

aBTOKaTH, B KOTOpHX OTKa3aAHCb OT T04HOrO KeXaHHqecKOrO CBeleHHB, 3aKeHKB ero "OCKOTpOW" 

CHHKKa C DOWORbD CXaHIPYDWKX 3AexTpOHHHX HBH vexauHqecKHX CHCTeW . B OCHOBY aBTOKaTa, pa3-

pa6otaBHOrO B YxpaHHCKOK <!>113HKO-TeXHH4eCKOK HHCTHTyte,uonoJ:eH npHHUIID "OCMOTpa" CHIIWKa npB14< 

yrOAbHHK Tel!eBH3110HHHll pactpov C ~IIKCanHel! KOOPAI!HaT ABYVB H3VeputeBbHHKH pemeTKaKK. ABTO

MaT npena3uaqeo AAR o6vepa rpexoBYX CHHVKOB 50 wv x 20 vw. Bpevs o6vepa onoro KaApa He 

npea~aeT I cex. ToqRQCTb He XYJe 5 WHKpOH. B COCTaB aBTOVaTa BXOAHT 3AeKTpOHHaR no~poaas 

vamHoa "Jtuenp". ExoK cxeva aarowara npeActaaxeua ua pHc.I. B xaqecrae •ocvarpHaanmell" 

npuveHeHa npoeKUHOBHaB TeAeBH3110BHaH rpy6xa. lJq, pa3BepTHBaeVHI! B pactp, npoXOlHT CKB03b 

cseropac•enxnDJYD cxcrevy npH3K c nonynpo3paqHHWH AHarouansWH. CserosoR notoK, pacmenneH

HHU Ra TpH B38Y.VHO nepneHAHKYARpHHX HanpaBBeHHR,DODaAaer Ha o6wepseKHI! CHHVOK H OlHOBpe-
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lleHHO Ha X ll Y peweTKll. ITyTll Ayqa B crexne paBH!l 11ex;tY coeloll, nonoilY llCKaxe!mn, BHOCII

UNe ODTMK0~ 1 ClYAYT llAeHTll'IH!l DO BCeM TpeM HanpaBJieHHJ!Il. KOOPAllHaT!l Jlytla B JIDClOil MO!leHT Bpe

l!eHII onpeAeJIIIDTCll DOAC'IeTOil 'lllCJia nepecel!eHH!lX p!!COK Ha pemeTKaX C nO~lOI!li>D <PotoyllHO:EllTeJieR 

II ABYX C'leT'IllKOB. BllAa'la KOOPA!!Hat TpeKa npOllCXOAllT 3aAHllll ~pOHTOil BllAeOCllrHana, B03HllKa

DI!lero npe nonaAaHlllllflla Ha rpex. Pa3pemeaee Ha BYAa'ly KOOPAI!HaT noctynaet co cxell!l Uli~POBO· 

ro CTpOClllpOBaHllllo IDar pewetOK B!lelpaH 100 lll!KpOH, Allll nOB!lmeHllll TO'IHOCTll nplllleHeHa llHiepno

llllPYDI!lall CliCTeMa, no3BOJIIID~ll AeJiatl> OTC'Iei!l KOOPA!!Hat cepeAl!H!l tpeKa C TO'IHOCTI>D 5 llliKPOH. 

Paeloty cectell!l IO'IHoro 11 rpyeloro otc'leta woxuo npocneAl!TI> no Clnox-cxewe Ha pec.2 11 

BpeueHH!lM AMarpaJlllall pec.J. HllnynLc!l, uoctynaDwlle c ~IOYilHOXllteJill pemetxe )(, noAC'IllTY

BaDtcn rpyel!lll cqet'IHKO!l. Cxopoctb pa3paeloTKH B!lelpaaa ll3 pacqeta, 'ltoelu 3a Bpewll nocnecBe'le

Hllll 3KpaHa Jlytl ClleCTliJ!Cll BCero Ha OA!!H CBOll AJ!alleTp. ITpll A!lalletpe Jlytla J0 lll!KpOH II nocne

CBe'leHllll 3KpaHa 5.1o-6 cex cxopoctb ABHXeHlllllf'la no ctpoxe coctaBlli 6.103 UM/cex. 4actota 

llllDYJII>COB, noctynaD~X Ha rpyel!lll C'ICT'II!K npll mare pemeTKll IOQ llllKPOH COCTaBHT 60 KllJ!Orepn. 

nna nOB!lWeHHll IO'IHOCTM OIC'Ieta B 20 pa3, Ha TO'IH!lll C'leT'II!K nOAaDTCll llllDYJ!bC!l C 'laCTOIOK 

I,2 Mrrn C reaepatopa ri • Kai:A!lll liiiDYJ!bCOII C pemeTKll )( TO'IH!lll C'leT'IllK CelpaC!lBaeTCll Ha 

HYJII>. B llO!leHT COBnaAeHl!ll KOAOB rpyeloro C'leT'Il!Ka H perllCTpa Ull~pOBOrO CTpOClllpOBaHllll B!lpaela

T!lBaeTCll CllrHaJI, pa3pemaD~Il nepeAHellY ~pOHTY Bl!AeOllllDYJII>Ca C <PoTOCHllllKa onpOKHHYTb ynpaB

JIJID~Il rp11rrep "J: . IToteHnllaJioll Tpllrrepa Ti , Janpell{aercn c11eT rpyeloro cqeT'IIIKa ll K 

IO'IHOIIY c'leT'IllKY noAKJID'Iaetcll reaeparop C., qacrora Kotoporo B 2 pa3a Hexe qacTOT!l ~ 
3aAHIIll ~pOHTOll BliAeOCllrHaJia OnpOKliAHBaetCJI Tpllrrep ll~ , 3anpewaD~Il C'leT Ha TO'IHOII C'leT

'Il!Ke. ITpORAll 11epe3 JlllHliD 3aAepXKll 3aAHllll ~pOHT BI!AeOCllrHaJia B!lAaeT KOA!l, HaKOnJieHH!le Ha 

rpyelOM ll TO'IHOll C'leT'IliKaX
1
B onepaTHBHYD naMJ!Tb 3UM. H!lnyJioCOll KOHna CTpOKll npOll3BOA)1TCll 

•aa'laJII>HaJI YCTaHOBKa• BCell CXeU!l. CllCTe!la OTC'IeTa no OCll B!lnOJIHeHa aHaJIOrH'IHO. 

ITOJIH!lll c~ell KOOpAl!HaT tpeKa npOliCXOAl!T B Te'leHlle OAHOrO KaApa, 'ITO COCTaBJIJieT Alii! 50 llll 

CHllllKa npll 200 CTPO'IHOM pactpe 0,I6 ceK. Ha c~ell nnTliJiytleBOR 3Be3AH 3atpa'lllBaeTCll I ceK. 

Paelota 3 !.! II 

Ha B!l'lliCJ!liieJII>HYD !laml!Hy B03JIOJ:eH!l CJieAyD~e 3aAa'lll: 

I . OnpeAeJieHlle HanpaBJieHllll pa3BeptKH Allll KaJ:AOro tpexa. 

2. Pac'!eT Uli~POBOR MaCK!!. 

J. ITpllell xoopAHHaT tpexoB. 

4. BocctaHOBneHI!e npocrpaHcTBeHHOR xaptllH!l ll KllHeuati!Kll coel!ltllll. 

Cyii{HOCTb DII~POBOR llaCKll 3aKJIDqaeTCll B cne,JtYDII{ell. TO'!Han KOOPAHHaTa tpeKa no OCll 

npeAciaBJ!llei COClOil 16 pa3pliAH!lll ABOli'IH!lR KOA. ECJ!ll OTClpOCI!Tb '!aCTo llJiaAWI!X pa3pliAOB OT 

3TOro KOAa, TO llll ClyAell lllleTL AeJIO C HeKOTOpoR 30Holl,BHYTPII KOTOpoR ClyAeT JieJ:aTL 1!31lepneU!lR 

tpeR. IDI!pllHa UH~POBOR llaCKI! B!lelllpaetcn 3+4 mllpllH!l tpeKa,t.e. 200 lli!KPOH. 
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Kacxa cHHwaercx aa npocuorpoaou crone. C KBXAoro tpexa ne~pHpyDrcx J + 5 xoop~aat, 

C TOQEOCTbD! 100 KHKpOH. ITepeA aaqanou oOcqera ~H~poaax KRCKa BBOAHTCH B KamHHy. 3UM BH

qHcnxet Cpe~HK yron HaKnOHa rpeKa K OCH y H BH~aet npH3HaK Ranpaa~eBHH CtpOK B O~OK 
pa3aeprox. EcnH yron ueaee 45° ctpoKH pacnonozeHH ropH30Htanbao, npu yrne Oonee 45° crpoxa 

pacnonaraDTCH aepTHKaHbHO. 3THK AOCTHraetCH He00XO~KRH TOqHOCTb no OCH y • 
UH~poaax wacxa pacqHTHaaercx aa KBXAYD crpoxy nyreu napaOonHqecxoA BBtepnonanHH rpexo

aoA uacxu, c marou,nponop~oaanLHHK pacctoHHHD ueaAy crpoxaKH. KoopAHHatH tpex~YaaqanLaoe 
H Y xoaeqaoe onpeAenKDt uoueHtH aaqana H KOHna BHAaqH crpoOoa a npeAenax x~pa. Pacqer 

KRCKH no CTpOKe npOHCXOAHT B nayaax KeZAY CTpOKaKH H tpeOyet OROnO 20 KOuaHA, Ha BHnonHeHHe 

KOTOpHX KamHHa "~aenp" 3arpatHT 2.!0-J ceKYHA. 

ITPOCKOtpOBHK CIOn 

Ha puc.4 npHae~eaa Onox-cxeua npocuorpoaoro crona. ~TOCHHKOK npoextHpyercx aa 3Kpaa. 

Oneparop ycraaaanHaaer nepexpectHe naaror~ aa BHOpaHHHK tpex H HazatHeu aa KHOnKy nep

~pHpyet Koop~aatH roqKH. B xaqecrae cHcteKH orcqera npuueaeHH uacKH c KOAOK rpex. Yaenu

qeaHe oO~eRTHBa H OTHOmeHHe no~00HH naator~ BH0paHO H3 pacqera HeOOXOAHKOA roqaoctH -

- IOQ KHKpOH. ITe~patop npuueHeH CtaHlaptHHI,uapKH ITH. 

KouctpYKTHBHOe owopxneuHe 

3neKtpOHKKa aBTOKata BHnOnHeHa Ha CTaHAaptHYX xqeRKax BHqKCnHTenbHOR KamHHY "~Henp". 

3xcnpecc~arouat Kownaayercx aa xpecroo0pa3HOR paue B aeprHKaHbHOR nnocKOCTK. HecraaAapt

HHKH y3naKH aBTOKata HBnHDTCH TOnbKO CBetopacmennHDmaH CHCTeKa H uexaHH3K nepeUOTKK H ~HK

C~H nneHKH. nneaKa ~HKCHpyercx c nouombD rpeR~epuoro uexaHK3ua. 

UenecooOpa3HOCTb nocrpoeHHH 3Kcnpecc-aarouara 

ITpK npoeKTKPOBaHHK aBTOuara BY0KpaKHCb AaneKO He npeAenbHHe napaueTpH BCeX y3nOB 0 0~aK~ 

K npH 3TKX 3aHKZeHHHX napauerpax aarouar 3arpy3KT cqerayD uamHay ·~aenp" ua I~ uamHHHoro 

apeuenK. ITpeAnonaraercx, qro aarouat OyAeT Hcnonb3oaaa c 4-5 npocuorpoaHKH cronauK, ronbKO 

npH 3tou ycnoaHH ero npoH3BOAHtenLHOCTb OyAet npHOnHzatbCH K npeAenbaoR. ITo uueHHD aaropoa, 

3TO HBnHeTCH OlHHK H3 3HaqHtenbHHX npeHuymeCTB HOBOrO aBTOuata, taK KaR npOCKOTpoBHR CTOn 

B H3rOTOBneHHH H 3KCnnyaraoHH HBnHeTCH AOBOnbHO npOCTHU H HaAeZHHK ycrpoRCTBOK. 

OtuetHu, qro npHKeaenHe rpyOoK c pa3pemaDmeR cnocoOaoctbD 2000 ctpoK K nocnecaeqeaueu 

I0-6 + !0-? ceK 003BOnHet cymeCTBeHHO yaenHqHTb roqao~Tb aBTOKata, He yueHbmaH 0HCTp0-

~eRCTBHH. CymectayeT npBROBOB~LBaH B03KOZHOCTb C~eua ROOp~Hat HeCKOnbKHX tpeKOB 3a BpeUH 

O~OR CTpOKH, t.e. acero C00HTHH 3a apeKH O~OrO KaApa. B 3TOK cnyqae npOH3BO~tenbHOCTb 

aBTOKaia COCTaBHT AeCHTKH CHHKKOB B ceKYHAY• 

105 



fl.AiHJ<U. 

C!J3Y 

!fa tf'folr. 
pa36ipfTUJK 

PHc. I. 

I06 

cp:Jy X 

f/JJY y 
~uaeocu~Hall.a. 

PHC. 2. 

I07 

fTU)liHbiU 

cvemvuK. 

fpye.,J 
Cl(emt.JliK 



30Ha cmpo5upoSo-

eptpfblu 
CYemVUK. 

,... ___ cmpo6 

GuaeocuzH(lA 

~cepu11r; 

I II "!" cepUJr t; 

PHc. J. 

rponu»uo/Jbl 

PHc .4. 

108 

oc6emumeA.6 

XHonKa. 6otaa.., « 
KoopiJuHam 

COBPEIIEilHI:IE CI!CrFlW .RJm !Bl'OIIATiroX:ROli OEPAIDTKI! IIJIEl!OK C I!CKPOBHX IWIEP 

(O!l3op) 

CCCP r.r. BexcJiep 

B nocJie~Ke ro~ uaueraxca c~ecraexu~A nporpecc B acnoJib30BaHHH Hcxpoa~x xauep. B cne

na~axy uero~a acxpoa~x xauep axo~r ro, qro xJiacc B~eJiae~x cacreuoA ynpaaJieuaa co!l~raA 
3HaqHreJibHO npeBOCXOAHT qacJIO CO!l~THR, HHrepeCYD~X 3XCnepHKeHraropa. 0CHOBHOe 3arpyAHeHKe 

npa o!lpa!lorxe B03HKxaer B npocuorpe !lOJibmoro xoJiaqecraa »arepHaJia AJia orucxauaa peAXHX 

CHKKXOB, COAe~x HyxHYe CO!lYTKH. ll03TOKY npo!lJieKa aBTOKaTH3aqHH O!lpa!lOtxH CHKKXOB C 

acxpoaux xauep cron oco!lexxo ocrpo. Pa!loru no anovan3anu o!lpa!loru CHlllf·XOB 

ae~yrca so acex xpy~x Jia!loparopHax KHpa. I!3Becruu, no ueHbHeA uepe, AeBarb rHnoa 

aarouaraqecxHX CHcreu, pa3pa!lorauuux a CmA, UEPHe H Coaercxou COD3e. PaccuorpHK npHHqanu 
HX pa!lOTY H OCHOBHYe XapaxrepHCTHXH. 

l!cropHqecxH CJIOZHJIOCb rax, qro a aaqaJie pa3pa!laruaaJIHCb cacre~ AJ~a aaaJIH3a eHHKXOB 

c ny3Ypbxoaux xauep. Ecrecraexuo, qro B o!lpa!lorxe ~ror~HU c scxpoaux H c ny3Ypbxoaux 

xauep KRoro o!l~ero. MaxJieOA, uanpHuep,yxa3uBaer JIHmb ua cJieAyD~e ornHqHa CHHKXOB c Hexpo

BYX XaKep no CpaBHeHHD CO CBHKXaKH C ny3YpbXOBYX Kauep [RI] . 
I. MeuomsR ypoaeab myuoa. 

2. Meaomaa roqaocro, Tpe!lye»aa AJIH H3Kepeusa xoopAMHaT. 

3. 3uaqHreJibHaa npOJIOJIXHteJibHOetb eJieAa HCKPY B KeXAY3JieXtpOAHOK npouexyTxe. 

0AHaxo DOAXOA X CHHKXaK C HCXpoBYX KaKep,xax X qeKf-TO TOJibXO !lOJiee npoeTOKf ODpaa
AaH, DOXaJiyR, TOJibXO AJIS H30TpODHYX KaKep. 

CHHKXH e xauep C Kal!YK qHeJIOK aHOAOB pe3XO OTJIHqay OT CHHKXOB C Dy3YpbXOB~X KaKep. 

,RJia HeXpOBYX xauep XapaxTepHO ~TOr~HpOBaHHe HeeKOJibKHX xauep Ha O~OK XaJ!pe, qro He
B03KOXHO AJ!H DY3YpbXOBYX xauep H T.A. 

ll03TOKy eereetBeHHO, qTo AJ!H AOeTHXeHHU TOR xe qeJIH, qro H DpH O!lpa!lOTKe eHHKXOB e 

DY3YpbKOBOU xauepu, TO eetb npeo!lpa30BaHHH H30!lpaxeHHH B nH~pOBYD ~PKY H nepeAaqH EOOp

AHHaT Tpexoa B ByqHeJIHTeJibHYD uamHHY AJ~a o!lpa!loTxH, HenoJib3yeTea eneqa~Hqeexaa annaparypa. 

Bee AOXJI~Bae~e eHeTe~ pemaDT· 3~qy aBTOKaTHqeexoro OT!lOpa HYJIH~X eo!lYTHR H HX O!lpa
!lOTEy. 

MOXHO pa3!lHTb Bee CXaHHPYDmHe ycrpoReTBa Ha ABa KJiacca: yeTpOReTBa, HCDOJib3YDMHe 

ODTHXO-KeXaHHqecxHe CHCTe~ O!lpa30BaHHH CBeTOBOro nRTHa H ycrpORCTBa, B EOTOpYX reHeparo

pou caeToaoro naraa cnyxHr 3JitntrpoHao-Jiyqesaa rpy!lxa. 
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B HaCTOS~ee BpeKR KOZHO YKa3aTb Bcero ABe CHCTeWH, HCnO~b3YD~e OnTHKO-KeXaHHqecKHe 

reHeparopu. 3ra cHcreua Xoyra H IToy3~~a (rax Ha3uaaeuas H~DP [n2} H cHcreua, pa3paOoras

HaR B EpyxxaBeHe ~OKTOPOK EaHepoK (nJ) , 

B UEPHe Hcno~b3YDT KO~H~HUHPOBaHHHA HP,D ' a no~HOCTbD aBTOKaTH3HpOBaHHO~ cHcrewe ~~R 

aH~3a n~eHOK C HCKpOBUX xawep, 

OOopy~OBaHHe CHCTeWH COCTOHT H3 HP,D, Henocpe~CTBeHHO CBR3aKHOrO C YamHHOR THna IBM 

7090 ( paOora no npHHUHnyon-line ) .HRD- onTHXO-MeXaHHqecxoe ycrpoRc rBo, oOpa3yD~ee cBero

ao e Kpyr~oe nRTHO, llpOH3BO~TCR CXaHHpOBaHHe BCero X~pa no IHny I e~eBH3HOHHOrO pacrpa, 

CKrH~H CO CKaHHpyD~ero ycTpO~CTBa nepe~aDTCH Henocpe~CTBeHHO B naYRTb uamHHU, TaKHY 00-

pa30K, noc~e CKaHBPOBaHKR O~HOrO K~pa B naYHIH uamHHU ~HKCHpyeTCH no~HaH KapTHHa pacnpe

~e~eHHR CBeT~UX H TeYHUX roqex Ha Ka~pe. n~H K6X~O~ KOOp~HHaiU TeKHUX yqaCTKOB B~O~b CipO

KH wamHHa HCnO~b3yeT I5 0HT, PaCCTORHHe wex~y CTpOKaKH YOXeT pery~HpOBaTbCH OT J0 ~0 J00 

KK H BUOHpaeTCH B 3aBHCHYOCTH OT THna KaYep. Bo BpeYH o0paTHOrO XO~a no CIPOKe YamHHe ne

pe~aeTCH KOOp~HaTa CTpOKH, ~~R 3TOR onepaUHH HCnO~b3yeTCH I8 0HT, 

ll~H paCCTORHHH Ye~y CTpOKaYH 60 KH ~R CKaHHPOBaHHH Ka~pa (~puara J6x24) TpeOyeTCH 

500 crpoK. BpewR cxasspoBaHHH I5 ceK. BpeuR oOpaOorxa I,5 cex. B uamaue npoH3Bu~HTCH 

3ano~ueHH e o~oro O~oxa oy~epaol nawHTH HH~pwaUHe~ c K~pa, ~pyroR Onox Oy~epuoR nawHTH 

B 3TO apeyg oOpaOaruaaercR. 

~3-3a Oo~bmoR pa3HHUU wex~ apeweueu cxauBpoaaHHR H apeueuew oOpaOorxa ~R panHoua~bHoro 

HCnOnb30BaHHH YamHHHOrO BpeweHH HeOOXO~HUO KOOnepHpOBaHHe HPD C ~pyrHYH nporpayyayg, 

3~eYeHTaKH, KBaHTYD~UH ~yq B BepTHK~bHOY H ropH30HT~bHOY HanpaH~eHHH, RB~HDTCH 

onraqecxae aYDnary~ue pemerKH. HeroquoCTb ~euronpoTHZHoro KexaHH3YR 0,5 MY. 3ra ueroq

HOCTb KOYneRCHpyeTCR cneUH~bHUYH uapKaKH Ha Ka~pe. llpH ~Torpa~HpOBaRHH HeCKO~bKKX KaYep 

ua o~H xa~p no~oxeuae CHHuKa xax~o~ KaYepu yroquReTCR ~onor.uare~bHHYH uapxaUH. 

00pa00TEa HH~PYRUHH npOH3BO~HICH no c~e~yD~K 3Tanaw: 

I. COCTaB~eHHe ypaBHeHHR Tpexa B CHCTeKe n~eHEH; 

2. ~CnHiaHHe TpeEOB Ra COOTBeTCTBHe onpe~e~eHHUK EpHTepHRK. B C~yqae, ec~H He 00HapyxeRU 

COOTBeTCTBYD~e rpexa, K~p BUOpacuaaeTCR; 

J. ITpeoOpa3oaauae ypasueHHR rpexa B ~aOoparopuyD cscreuy; 

4. Cocraa~eHHe npocrpaucraeHuoro ypasueHHR no xoop~uaraw crepeonpoexUH~; 

5. KHueuarHqecxaR aH~H3, 

llpBBO~HTCH cne~D~e cpaBHHTenbHUe AaHHUe no npOH3BO~Te~bHOCTH pa00TU aHa~H3a CHHYKOB 

aBTOYaTOK H qe~OBeKOK . 

!BTOYRT y3H~ 92-96~ HyxHUX C00UTH~, o0pa0aTHBaH 250 K~poa/qac. qe~OBeR paOoraeT B 

!0 pa3 KeA~eHHee. 
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noxrop Baxep TaK C~pwynapOBaA 3aAaqy CBOeR CHCrewu: KaKCHKaKbHO Hcno~b30Barb cy~ecr

Bym.ee OdOPYAOBaHHe H HKerb YHKBepcan»HOe ycrpORCTBO ~g aHaAH3a CHHKKOB pa3AHqHYX ~pwa

TOB C BCXpoBHX xawep. 

Cacrewa cocroHr H3 cxaHHPYD~ero onrHxo-wexasHqecxoro ycrpoRcrBa H cxcreww 3anaca HB

~PwanBB sa warBHTHYD xesry. CxasBpoBaBHe npoH3BO~Tcs asaxoraquo rexeBH3HOHRoR pa3Beprxe, 

Ba warBHrByD AeRry 3aHOCKTCH BCH HH~pwanzg, COAepxa~BCB ua KaKAOK KaApe nneRKH. CHCTe

W paccuraua :~tu padorH c IBII-7090. 

Cxau•py~ee ycrpoRcrBo npzBeAeRo Ra pHc.I. 

OcBOBBoe or~zqze cxaKKpyD~ero annapara or HPD cocroHT B row, qro nocne ~HKCHpoBauuoro 

OCBe~eBBOrO OTBepcrug CTOHr AHH3a, yweHbmaD~as paJwep nHTBa B !0 pa3. nBBKeHHe nHH3H npo

K3BO~T CKaBBpOBaBHe nAeRKH. Ha Bpa~D~eKCH AHCKe pacnOXOKeHO !6 KHKpOCKOnKHX Od~eXTHBOB, 

BX onrzqecxze OCH napaxxeAbHH. ilpH nepeceqeHHH CBeTOBOrO narKa Od~eKrHBH ~KYCHpyDr nyqox 

CBera Ha nxeHKy. CHCrewa padoraer YAOBAerBopareAbBO, eCAH AHK3H KKeDT KaAHe adeppaUHH. 

!3KyYTaAbHYe nonozeHBH Od~eKrHBOB He XpHrBqHH, HO paxHaAbHOe AOAKKO BHAepKHBarbCH C roq

HOCTbD! 1,5 wx. nxs ~pWHpoBanus uwnyn&ca uaqaxa cxaKnpym~eR nHKHH npuweKsercs cnenzaxL

uas annaparypa. B cucrewe npeAycworpeua BOJwoxuocrL odpa3osauus pa3nHqKHX pa3wepoB narKa 

B pa3JJquoro paccrOBHHH KeKAY CTpOKaKK (or 20 AO 500 wx). Bpeyg CKaHHpOBaHHH XaApa !5 cex. 

B cacrewe Hweercs xoruqecxoe ycrpoRCTBO, xoropoe ynpasnseT 3anHCbD xoopAUHaT ua war

KBTKYD XeKry raxHK odpa30K, qTQ ~HXCHpyeTCB KOOPAUHara no CTpOKe, COOTBeTCTBYD~ag QeKTpy 

HCKpY. 

KbOpAHKara no K!i.APY 3anHCYBaeTCB OAHH pa3 B uaqaxe CTpOXH. CHHKOK aKaAH3Hpyeworo 

xaapa npaBeAeK Ka pHc.2 

CHcrewoR, nOAOdKOR HPD no npHBnzny padorH RBXReTCH H pa3padoTaKKaR B UEPBe CHCTeua, 

ua3Basuas Luciole [n4] . Luciole npeASaJuaqeua cnenzax&uo ASH auaxHJa nxeuox c HCKpoBYX 

xawep. CHcrewa odnaaaer donee HH3KOR roquocrLD, qew cHcrewa HPD, uo odecneqaBaer donee 

BHCOKYD CKOpoCrb padOTH, H CrOHKOCrb ee 3HaqHreXbHO HHKe. 

CHcrewa raxxe pa3padorasa ~g uenocpeACrBeKuoR padory c wamaKoR rHna IBY-7090, reKe

paropow CBeTOBOrO nRTHa ~g CKaHHpoBaKHH CKHKKOB RBnseTCH JneKTpOHHO-nyqesas TpyOxa, H3rO

TOBXeHKag ~HpKOR ~eppaHTH. 

Enox-cxewa Luciole npaBeAeua Ka pac.3. 

CHCTeKa pa3BepTKH aHaAOrHqHa TeneBH3HOHHOR. 4Mcnp CTpOK 768. Bpewg CXaHHpOBaHHH XaApa 

1,5 cex. Tax xax pacrp ABHxercs uenpepHBHO, TO Bpews cxauapoBaHHR XaAPa cornacoBHBaer-

cs co Bpeweuew ero odpadoTxH wamauoa. 
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Ocoooe BHHKaHHe oOpa~eao aa craOHnbHocrL H nHHeAaocro reaeparopa cserosoro naraa. 

ITOAYMK000pa3HaH AHCTOPCHH rpyOo yctpaHHeTCH .l<OOasneaHeK cnenaanbHOro ilOCTOHHHOro uar

HHra. 

Ha OCHOBe AaHHHX OT CXaHMpOBaHHH .cneuzanbHOrO XaHMdpOBOQHOrO Xanpa, BCtasnaeKOrO B 

cxaaupyD~ee ycrpoAcrso qepe3 onpe.l<eneaase npowezyrxa speweaa,xoppexrapyercH ocraroqaaa 

.l<HC!OpCHH. CraOHHbHOCTb B~OHb CKaHHpyeuoA HHHHH! 10-4• CraOHHbHOCTb B nepeneHAaXynapHOK 

aanpasneHHH ! J.Io-4• 

ITpeoopa30BaHHe za¢opuanHH B nH¢posyD ¢oPKY npoH3BOAftTCH c nowo~bD cnenaanLaoro raxro-. 
soro reaeparopa. 3aaqeHHH xoopAHRar no crpoxe 3aaocHrca B npowezyroqasA peracrp naKBtH. 

qepe3 KazAHe 17 raKTOBHX HKITYHbCOB COAepzaHHe 3TOrO perHCtpa
1

B cnyqae HaHMQHH HHtoPHanHH, 

nepeAaercH B HamHHy.KoOpAHHarOR B HanpasneHHH no XaAPY HBHHeTCH HOKep HHHHH pa3Bep!KH. 

ITporpawua AaH CQHTHBaHHH HH¢0PHaUHH ~enHTCH Ha ABa pa3Aena: 

I. IIH¢opwanua o penepax. 

2. Ka¢opuanua oo Hcxpax • cocrasneaue ypasaeHHH rpexa B npocrpaxcrseaaax xoopAaaarax. 

~aHHHe KazAOrO xaApa AHH HAeHTH¢HxanHH 3anHCHBaDTCH OAftHaKOBHK 00pa30K. BHpaOorxa 

xpurepneB ~H orOopa KaAPOB npoH3BOAHTCH no xoaxpetHHK AaHHHK ¢H3HQecxoro 3Kcnepuweara. 

BepOHTBO OAHOA H3 BaHOOnee HH!epeCHHX CHCTeK, YQHTHBaD~X OOOOeHHOCTH ¢HKCMpOBaHHH 

ua¢opuanua c Hcxposax xawep , HBnHercH cucreaa,pa3paooraaaaH B Maccaqyc3ercxow Texaonoraqe

cxow HHCTHTyre ~eAQOK [JI5] • ITporpawua CHCteW Ha3BaHa PIP • CHCTeKa oOpaOorana 270000 

¢o rorpa¢HA, nonyqeHHHX B KaKepax ~H qacrHn BHCOKOA 3HeprHH. 

~nH nposeAeHHH ¢H3HQecxoro 3xcnepHweara npaweaHnocL cneAYD~ee. TpexosaH acxposaa 

xawepa, nHBHeBaH xawepa H acxposaH xawepa c norno~~KH nnacruaaKH, McnonL3yewaH AHH on

peAeneaua ~HHH npooera. ~nH xazAOR xawepa ¢ororpa¢upyercH ~a cazwxa - npasaA u nesaA 

(crepeonapa). BHXOASaH HH¢0pKaUHH 3aKHDQaerca B ycpeASeHHHX XOOPAHHarax Ha CHHKKaX rpexo

BOA xauepa, AaHHa rpexa nonyqaetCH H3 KOOpAftHar, 3a¢HXCHpOBaHHHX Ha CHHKXax KaKepa AaH 

onpeAeneHHH npoOera H XOOp~HHaT aaqanbHOA TOQXH HHBHH B CHHKXaX C nHBHeBOA KaKepH. CHHWOK 

npHBeAeH aa pac.4. 

Annaparypa oopaoorxu HH¢opwauzu cocrour H3 cxaaupyD~ero ycrpoAcrsa Ha 3nexrpoHHonyqe

soA rpyOxe, nonozeaHe nyqa xoropoA ynpasnaercH aenocpe~crseaao HamHHOA runa P~P-I. Coor

sercrsyn~eR onrHxoA H3oOpazeaue cserosoro nHrHa nepenaercH aa nneaxy. ~Toy&BoZHrenb 

pearHpyer aa HsweaeaHe cserosoro noroxa. BHXOA ¢otOYKHOZHtenH no~coe~aaea x rparrepaoA 

BXOAHOA nenH KamHHH. QqeBHAHO, QTO no THny OOOPYAOBaHHH HH¢oPKanHH KOZeT OHtb TOHbXO ABYX 

BH,l<OB 0 HHH !. 

HcnOHb3yetCH ABa CQHTHBaD~X ycrpoAcrsa, oOpaOatHBaD~X crepeonapy. 00a ycrpoRcrsa 

paooraDr aa OAHY uamHHy, ao aa pasase rparrepaae nenH. 
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Eu~O BHCqHTaHO, qTO DPH cqBTHBaBBH RR~pKaQBH OT TOqKM K TOqKe B DaKSTB ~ WOZ8T 

dBT~ ~xczpoaaao 220 Toqex, qro ~acr ~ocraroqRym roqRocr~ aHaKK3a, RO noTpedyeT apeKeRB 

cxaRHpoBaRBS 50 cex. ITpM BHdpaRROK cnocode nporpaKKRoro cqaTUBaRHR cxopocT~ odpadOTKH 

YA~OC~ DOBHCHT~ AO 2 ceK Ra K~. YqBTHBaB OCOdeRROCTb BCKpoBRX xa.ep, a MKeHRO TOT ~T, 

qTo BCKPH KOryT B03RRKRYTb TO~bKO B KeZ3~eKTpo~OH DpOCTpaHCTBe,npRKeReHa COOTBeTCTBYD~ 

opHeHTa~s cxaazpoaaaas. Tau xaa 3TY opzesraugm nerxo npocqaraTb, TO npKKessercs asemssa 

R~HdpOBKa C DOYO.bD CDe~aB&HOD K~Bdpoaoq&oD Tad~~. Ec~ B npo~ecce DOHCXa OdRapyzB

Baercs reKBoe nsrRo, nporpaKMa npepSBaer npo~ecc noacxa ~a roro qrods npoaepar~, BB~er

cs ~H DSTRO B30dpaze&KeK BeEps. llpB OdRapyzeRBB H30dpazeRBR 3aDODBMTCH KOOPltiiHaTH ~eRTpa 

HCKps. Tax KaH BCXpH AOXZHH Odpa30BHBar& rpex, TO DOCAO Od&apyze&HS HCEps BCTynaer nporpaK

Ka c~ezeRHs no Tpexy. 3Ta nporpaKYa acno~&3yer TeXHHEy npexcsa3aRHs. llonozeRHe noc~eAym•eD 

BeEps npHdAH3HTeA&RO npeACEa3RBaeTCS HCXOAS 83 DOAOZeRMS npe~•eD, TaHHK Odpa30H 3HaqB

TeA&RO CRHZaeTCS npOCTpaHCTBO CKaRMpOBaRBS. 

Ra!Bdposoq&as radRR~a SBASOTCS COCTaBROD qacT&D CHCTeKH PIP • TadnHQa COCTOHT 83 

4 cex~D. Kaz.M.s cex~s coAepur onpeAeneRRym 8R~PII6JXIII) • nepBaB ceKIVIR no~aer HR~JII~ 

OTROCBTen&RO nonozeRHs penep&sx roqex &a nne&xe H nonozeRHs nyqa &a rpydxe, r.e. ycraaaaRR

aaer CHCTeKY XOOpltiiHaT Ra rpydKe, BRltiiBHAYM~Rym AAR XIII:AOrO CRMKXa. 

BTopas ce~s nonyqaer RR~psaugm B )OIO&qROK XOAe o ROJiepe cRHKm. 

Tper&s cex~s Aaer opMeRT~D 3~exrpo~oa acex xa.ep orRocaren~Ro penepRHX roqeE. B xel

CTBMTen&&ocrz aROAW BBASDTCS CTporo DPRKHKB napaaaen&RHD ABRHSD. OHM ~ror~pymrca 

raxBK odpa30K , qrods dsr~ na~enbHHKB ropB30RTaH&Rol oca. O~aao Her rapaaraa, qro 3TH 

AMRBH COxpaRSDT CBOD crporym napaanen&ROCT& B XOOPltiiRaTROD CBCTeKe rpydxH. Ba XaHHdposoq

ROD TadRR~e odecneqaaaercs HX cTporas nap~e•~uocr~ BBeAeRHell AIR XaEAoro aHOAa cneJV~&ab

Roro napa.erpa. 

qeraepras cex~s co~epzuT 8R~p~m, ReodXOltiiKYD AAR nepexo~ or cacreKH BOOPAHRar 

TpydXB K BCTMRROD XOOPAHRaTROK CHCTeKe ODHTa. 

· llporp6KIIa Mcc~exosaRBs 3axnuqaercs B cJeAY~e• • llpoc11orp &aqHRaercs c noacaa penepRRX 

Toqex H DpOqBTHBaBBS ROKepa CRHJIKa. 3TH ~RRHe 3aHOCSTCS B d~pRym DaKST~. llpoCIIOTp 

·~ RaqBRaerca c onpexe~eRHR no~ozeRBs nepaoro aao~ • noacxa HCEPK B Depaoli KeHAYAROX

ROII DPOKeEYTXe. ITOHCK HCEPH COCTOHT B3 ~yx 3TaDOB: I) DORCH O~OBTa BXO~& ropH30B~~

ROrO ~•ReDBoro cer~~eRra, cooraercrara-ero K~OltiiOKY DpocrpaRcray, 2) oDpeAexeRHe roro, 

cooraeTcrayer •• odRapyzeRRKI o~eEr aaodpazeRHD acxps. EcRR paa11eps DpHdRR3Hrex~Ro coor

seTCTBJDT pa3KepaK HCXps, TO EOOPXBHaTH ~eRTpa TeKBoro yqacrEA 3aHOCBTCS B d~epRym DaJIBT&. 

rroc~e odRapyze&as acxps acrynaer a Aelcraae nporpaxMa cnezeRHa DO rpeEJ. ~ rpeE Dpo

aepsercs Ha cooraercra~e xpnepu, KOTopse paaRRqRH .... pa3.DI'IRRX CRHKEOB. EcRR Eaxol

-nBdo rpeK JXOBHerBOPSeT BC8K KpHTepHSII, TO EOOp~aTH ~eHTpoB COOTBeTCTBYDUX HCEp 
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ycpexaaDrca, nepecqHTHBaDTca B ~adoparopHyo cHcreuy • sarex nepe~a~rca Ha BHxoxaoH d~ox. 

Ty~a ze nocryn~r B 3TO» cxyqae H ~HHe o HO»epe KaApa. 

B HenpepuBROK peZHKe padOTH YAaBTCR AOBBCTH CKOpOCTa OdpadOTKB AO 5000 KaApOB/qac. 

CpaaRHren»Ro npocroH H ~emeBoH BBnaerca ynpaaxaexaa CKaRHPY~~aa cHcreua, paapadoraaaaa 

B UEPHe Elaxpox, Koa¢opro 11 Paddu 11 aaaaaHHaa Smith [n6] • ilpH Henocpe~cTBeHHOI CBR311 c 

KaSHHOD Tllna "lepKypHH" CIICTe»a odpadaTHBaer KaAP aa 1,5 ceK, HO npll HanxqiiH BHXOAHOro 

ne~pupy~ero ycrpoDcrBa apeKR odpadoTKH yBenHqiiBaerca AO 15 cex. reHeparop caeroBoro 

narHa nocrpoeH Ha 3nexrpocraraqecxoH rpydxe. Paaxep narKa 100 MXKpoH, Ho roqaocr» odHapy

zeHHa HCKpH AOCTaroqHa. CHcre»a paccqiiTaHa tta CKaHHpOBaHHe KaApa ¢op»ara J6 X 24, C Ka»epu, 

COCTOHseH H3 J0 npoxezyTKOB. Ha OAHH KaAP CHBKa~TCR ARB npoeXUHH ( crepeonapa ). TaKHY 

odpa30K CH~Te»a CXaHHpyer XalP 60 paa, pacCTORHIIe YeZAY CTpOXaKH J00 KX. CHHYOK npHBBABH 

Ha pHc.5, a dXOX-CXBKa Ra pHc.6. CKaRHpOBaHBB II ~HXCHpOBaHHe XOOPAHRaT npOH3BOAHTCH cne

AY~~K odpaoox: naTHO ABBZBTCH C llOCTOHHHOA CKOpOCTL~ B X H Y sanpaBHeHHH. TaKTOBHB reHe

paTOPH COBAHRBHH napaanenLRO C reaepatopa»H, ~pKHpyD~KH OTUOHH~~e sanpneHHH. TaKHY 

odpa30K qHCXO HKDYXLCOB TaKTOBOrO reHepatopa B H~doA KOYBHT BpeYeHH nponOpUHOHaHLHO KOOp

AHHate naTHa. 3TH KKDYHLCH noctyna~T Ha cqerqHKII. ~BBZeHIIe npOHCXOAHT CXBAY~~K Odpa30K. 

ilHTHO no»e~BTCH B HaqaALRy~ Toqxy, 3aTBY OHO ABHXeTCH B y HanpaaneRHK ~0 lOCTHXBRHH 

nepBOA penepHOH HIIRBH. B 3TOT YOKBHT ynpaBXH~~A dnOK BHXn~aeT reHeparop, BHpadaTHBa~ .. A 

HanpneHHe OTXHOHBHHH no ~ II BXn~qaeT reHepatop, BHpadaTHBa~~A HanpneHI!e OTXXOHeHHH DO 

)( • ilpH odHapyzeRIIH xmdoro o&Dexra cqerqHxH BH~amr ero xoopAHHary Ha ne~oparop. ilocne 

nOXHOro 3anOXHBHHH ){ - cqerqHXa nHTHO HABT odpatHO, cqerqHX YCTaHaBXHBaerca Ha 0 H BXX»

qaerca reHeparop, BHpadaTHB~H HanpaxeHHe orxnoHeHHa no Y . 3ror npouecc noaropaerca 

B XaHAO» xezanexrpOAftOY npoxezyrxe. 

B cHcrexe npH»eHaerca cneUHan»Hoe ycrpoAcTBo, ynpaBxa~~ee apxoctbm. ~xa noBHmeHHH roq

HOCTII npll CTOXL HH3KOD pa3pem~eA cnoCOdHOCTH npHYeHeH cneUHaRLHHA AHCKPIIYHHaTOp, BH~exa

~A CHrHan Ha ¢<'He my»a. MexaHH3K nepexemeHHa nneHKH ynpaanaeTCH CHCTBYOA ~TOAHO~OB AXH 

roqHoA YCTaROBKII KaAPOB. 

CHCTe»a SAM» - paapadOTaHa !pY,DpoYHOY II AP· B KonyxdHACKOY YHI!BepcHTeTe l Jf7] • 
B OCHOBY padOTH ycrpoHCTBa nonozeH TOT ~XT, qro nonozeHHe IICKpH YOZHO TOqHO onpeABXHTL, 

3HaH KOOPAHHaTy UeHTpa HCXpH, COOTBBTCTBymmy~ XHHHH, npoXOAHmeA nocepeAHHB YBX3XeKTpOHHOrO 

npoxezyrxa 11 HO»ep npoxezyrxa. ~na onpeAeaeHHR noaozeHHa B)( HanpaaneHHH Ha xaXlOK XaApe 

HaReCeHa ropH30HTaHbHaa pemetxa. CHKYOK npHBeABH Ha pile. 7. CqiiTaR, qro HCXp B KaApe »aaoe 

KOaHqecTBO, II 1130dpazaa KaHAYD HCXPY TOHLKO KOOpAHHaTOA UBHTpa, aBTOpH 3anKCHBaDT BCD IIH

:jlop»aUHD Ha ne~patop. Bo3YOZHO AHa BHAa padOTbl: CKaRHpOBaRHe no BCBY HaHeCeHHWf 200 

ropH30HTaBbHWf XHHHHY HnH TOXLKO no 20, npHqey BHdOp OC~eCTBHaerca cneUHaRLHOI! dHOXOY. 

OnpeAexeRHe xoopAHHaTH B sanpaaxeHHH X ocymecrBnaerca npH noxo~ OAHOBpe»eHaoro cxaHHposa-
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HKR pac~ennenHHK nyqoY XaApa • onrxqecxoA pemerxx. Pemerxa nueer mar roo KKxpon (50 KKKpoH 

qepnoe none H 50 6enoe). 3nexrponnuR reneparop pa36HBaeT XaKlUR yqacrox e~e na ro qacreR. 

Pa3Yep nRtHa Tpy6XH 50 - 60 YK. 

Upx o6napy.KeHHK xcxpu na ne~nenry 3anocxrc ~ xoop~xnara ~enrpa x mxpxna. 06parnwR 

xo~ no crpoxe npoH3BO~tcR nocne AOCTHZeHHR cne~Hanbnon penepnoA nxnxx. Ha xaz~oy x~pe 

KYeetcR cne~anbnuR 3HaK oxonqanxn KaApa. 

Cxc.reua SASS pa3pa6orana Hoy3JinOII B Eepxnx [ Jl8 ] 

Cxcreua pacqxrana na pa6ory c ~~amxnoR PDP-24 • reneparop cBetoBoro nnrna - anexrpon

nonyqeBan rpy6xa c uarHHTHHII orxnonenHell. Pa3pemaD~an cnoco6noctb 4096 roqex no crpoxe 

H no x~py. B cxcte11e B11eercn ynpaBnRD~A norxqecxxA dnox, xonrponep, ~enb xoroporo coc

roxr B TOll, qrodu nepe~aTb Ha UBI TOnbKO HeOdXO~JIYD HH~pYa~D H ynpaBnRTb nyq011 TpydKH. 

llporpaye padOTH SAS~ 

CxanxpoBanxe cooTBeTcTBenno c pacnonozenxey xn~p~x na x~pe •. Uoxcx 11ez3nexrpo~x 

npollezyTKOB H HCKp. llpocnezxBaHHe HCKpOBHX TpeKOB. Uporpa~~e npocta K nerxo IIOZeT 6UTb 

npxcnocodnena ~R ananx3a CHHYKOB c pa3nxqnux xaYep. llpH nanxqHH npoyezyrxoB, B xoropsx 

He dy~T 06Hapyzenu HCXpU1B03110ZHO nOBTOpHOe CXaHKpOBaHHe donee HHTeHCHBHHII nRIHOII. CHC

reua aaxo~rcn e•e B onpodoBaHHH. 

Uporpaye AXR CHCTeiiH, pa3padOTaHHOR B AprOHCXOA nadopaTOpHH1nonyqxna Ha3BaHHe Chole 

ABTopu - ltJiapx [ Jl9 J H ~p. B cxcre11e npnuennercn Kanan cne~annan UBM ASJ - 2ro. 

reneparopoy cBeToBoro narna RBnnercn rpydxa c uarHHTHHII orxnonenxe11. (Pa3pema~an cnoco6-

HOCTb 4096 x 4096 roqxa). ~aqa ASJ - 2ro - ynpaBneHHe nonozenxe11 nnrna. ITpOH3Bo~rcn 

pa3Beprxa He Bcero KaApa, a ronbxo yqacrxa, npeXfCIIOTpeHHoro nporpa~~KoR. B oxoneqnoA HH

~p~x ~aDTCR xoop~narw ~enrpa •cxpu H pa311epw noqepneBmero yqacrxa. no 3THII ~annuli ASJ 

crpoHT rpexx B nadoparopnoR cxcreue xoop~HHaT. YpaBneHMR rpexoB uoryr dHTb 3anxcanu na uar

nxrnyD nenry xnx nepeAaHY nenocpe~cTBenno na YHBBepcan»HyD UBI ~R xxneuarxqecxoro aaanx3a. 

B cnyqae cxanxpoBaHBR Bcero XaApa B3 4024 x 4024 roqex norpe6oBanoc» dw 64 cex , o~nano, 

dnaro~pg CKaHBpoBaHKD ManHX OdJaCteA1BepoaTH013TO Bpeua YAaCTCR COKpaTHTb B ro- rOO pa3. 

Cxcreua npoxo~r nadoparopnue xcnwranxa. 

rpynnoA cnenaaxzcroB npa yqactHH aBropa n~ ~HHD OKHH pa3padatuBaercn aBrouarxqecxan 

cxcreua ~R anana3a CHHYKOB c xcxpoBYX xauep. Cxcreuapaccqxranana nenocpe~crBennyD padory 

c UBI rxna MHncx - 22. reneparopo11 cBeroBoro narna cnyzxr rpydxa c uarHHtnull orxnonenxeu, . 
pa3pemaD~R cnocodnoctb rooo crpox. 3a cqer cuenu onTKKH B03Mozua padora co cHHMKaKK ~yx 

~puaroB: 36 x 24 H 64 x 64. Ha KBJtpe uanecenw penepnwe DHHK, onpe~enHD~e neodxo~llllOe 

qxcxo npouezyrxoB cxaHHpOBaHBR. Enox-cxeua - cxcreMY npxBeAena ua pxc. 8. 

Cxrnanw or penepuux nxHHR nocrynaDT na xorxqecxKR KOKUYTarop, xoropul ynpannner naqa

nol{ H XOH~OM padoTY r.eneparopOB OTKXOHRDII!ero TOXa no BeptiiKaHH H no ropH30HTaHH. TaKTOBYR 
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reuepatop uupa6atuaaet KKnyi&cu, qucxo xotopax B nD6oK MDHeBt upeueBH nponop~ouaxhao 

no•oxeHHD nntaa ua ctpox e . B cxyqae o6uapyxeuun ucxpu xoopxaaata neutpa 3aBCCHtca B !Mox 

nBKSTH. llaMSTb paccqHTaHa Ha xpa&eHHe 22 qKceX no !2 6HT R~Oe. RR¢opuanzs B uam&BJ noc

tynaet DOC~e OXOHqaHHs CXaHHpOBaHHH CtpORH. CqHTHBaHHe npOH3BOXMICS 3a BpeHH 06patHOrO 

xo~ no ctpoxe . nocxe oxoaqaa&s cqHtHBaHHS uamaaa BH~aet curaax , paspema~R npo~o~atL 

CXaHBpoBaHHe ~~bHB1 K~K 1 B C~yqae RB06XOAiHOCTK 1 npoBeCTH nOBTOpuoe CXaHHpOBaHHe. 

HHtepeCHOI OC06BHHOCibD CHCIBKH SBXHetCS npHKeHeHHe XHHeiHOrO ¢oxyca. Tax XaR CaMDR 

~eXIBBBOI KaCXOI ~8 ~BHTH~HXanHH XHRHH CXJXKI Apyras ~HHS 0 TO ~H TBX CHHKXOB 0 B RO

IOpux tpex• coctoat B3 .. aelaax yqactxoa, nepne~xyxnpHHX anextpoAaH, oxaauuaetcs noxea

HHH npOB3BOAHih CXaHBpOBaHBe He toqequoR oneptypoA 1 a XHReRHOR. lns 3IOrO B yctpORCIBe 

npe~cuatpHBaetca ao3uoxaoctL ¢oPKHPOBaHHH ua 3Xpa&e tpy6xH aneptypu ~aenaan ¢opMH npH 

nOKO_. AOnOXBHiei&HOR JCiaHOBRB CBCTeMU XBa~pynOibHHX ~83. 

B npeAJaraeHOR Bameuy BHBKaHBD CBO~OR Ta6BHne I npHBe~eHH OCHOBRHB pa6oqHe xapaxtepH

CTBXH ~O~OZBHHHX BHme CKCTBH. IOXHO npe~OZHih 06~D 6~ox-cxeuy, cnpaae~BJD AnH BCBX aB

IOKaiOB, B XOTOpyD BXOASI: CXaHBpyD~ee yctpOHCIBO, BXnDqaD~ee B ce6a reHepatop CBBIOBOrO 

DSTHa H CBCTBHJ ynpaa~BHHR CBeiOBHK nRTHOH 1 CHCteuy BBO~ DOXyqBHROI B pe3J~btate CRaHBpO

BaHHR BH¢opuan&B B KamiHJ B awqHC~BIBibHJD KamBRY ( PHc.9). 

C~eCTBBHHHH pa3KiqBeH CHCTBH HOXHO cqHiatL : IBn r~Hepatopa CBBIOBOrO DRIHa 1 cnoco6 

ynpa&IBHBR CBBTOBHK nstHOH B IBD auqHC~IBibHOn HamBHH. 3tH tpH OC06BHHOCIH ODpe~e~SDI Baz

uen.He napaxetpH CHCIBMH-TOqROCTb H3KBPBHHR XOOPAHRat H CXOpOCib o6pa60IXH X~pa, qto XO

poBO B~DCtpupyetca ta6BHnen. B uactoa~ee upeHH uoxao cxaaatL, qto toquoctH, nonyqaeMUe 

ot uexaRBqecx•x reaepatopou B axextpouuonyqeuux tpy6ox, cpaBHHMH1 B, xots toqaoctL HPD ue

cxo•Lxo BHHB 1 BO ORa Aaze Be SB!SBICS Be06XO~R ~R o6pa60IXH CBBKXOB C BCXPOBHX Kauep. 

lpyrBK ope~eCTBOH 3IBX CHCIBK SB~SBTCR B03HOXHOCib HX pa60TH CO CRBKXauH ~OR KOBtpa

CTHOCTH. OA&axo aaaqate~Luaa cxoxaoctL xexaauqecxHx cxcteu, rpouo3~octL, tpy~octL ynpaa

neHHa DOIOZBHHBK DRTHa rouopHT 0 TOK 1 qto 6YAJ•ee DPBB~BZHI CBCTBHaH C 3!extpOHBOXyqeBHKH 

tpy6XaKH. 318KtpoRBO•yqeBHe tpy6XH C xarBHTHHK OTX~OBeBBeK DpKBnBDHSALBO 06ecoeqHBaDT dO

nee BHCOXJD pa3pe~ CDOC06ROCTb 0 qex 31extpOCtatuqecXHe 1 D03IOKJ B~O OZB~Tb 1 qto B 

~LBeAHeK 6YAJT npBKBBITbCS BKBBBO TaiHe tpy6XB. Co6CTBBBBO K ceHqac TO!LXO OABa CBCteua 

S•1th 1 AOCTOBRCTBOK IOTOpol IBIReTCS DpOCTOta 1 HCDO!b3JeT 31eXtpoctatuqecxyD tpy6xy. 

llpB npBKeReHBB 31eXtpOBBO!yqeBOI tpy61B B03KOXHO AHa TBDa CXaHHpOBaRBS - teiBBB3HOH

BOe B ClaHBpoBaRBe C oporpaKHBHK ynpaaleHReB. llpB te~eBB3BOBBOK CDOC06e CKaHHpoBaHBS AIS 

AOCTHHeBBR BHCOXOI TOqBOCTB 1 8806XOAHBO KROrOctpoqaoe pa3IOZeRBe 1 qtO Be~et I 60ILBOH 

B36HtOqROCTB HR¢opuanBB. 

llpB DpOrpaKIBOB ClaRBpoBaRBB AOCTHHBRBB taxOA ze TOqROCTB ocr-ectRBSBTCS DpB 

CI8RipoBaHBB 18AP8 20 - 50 pas. 0co6eBBO 3BaqHTB~bRO COI~BTCR DIO.aAL ClaHBpOBaHBI npH 
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·cneKeBHH no Tpexy. llosTouy cxaaHposaaxe c nporpaKKHHv ynpasxeaxev 6onee npe~oqTHTen&ao. 

no-sx~ovy, aaa6oxee oepcneKTHBeB peKHV cxaaaposaBHR ae xpyrnoU, a neaToqaou spa~D~elca 

aoeptypoA, B 3tOK cnyqae BO BpeKR CKaBBpOBaRKR YAaeTCR Oc~eCTBXRTb B ~KnbTpanBD, qro COK

~er uamBBBoe BpeKR o6pa60TKH. B aacTo~ee speKR ron&xo CHC Teua OKHK npe~cuarpHBaer 

cxaaaposaRBe xearoqaoU aoeprypov., ao KBe xorexoc& 6u cocnaTLCR aa oosr pa6ors CHcreKH 

PEPR· 3ta cacTeua paspa6oTaaa ABR o6pa6oTKH CHHKKOB c nyssp&xosux xaxep Tpewa na6opa

TopHRKK: Maccaqycsercxororexaoxorvqecxoro BHCTHTyTa, Kana~paaUcxoro yaasepcHreTa H Koxyv-

61Jcxoro yaHsepcaTeTa tnro] • Kax BKARO H3 Ta6xa~, opHKeHRDTCR pasxwqHHe THOU suqxcxa

TeXLHHX vamaa: 6on&mxe yaasepcan&ase, THna 1BM-7090, KanHe coenaanasHpoBaRHHe PDP-24, 

coe~BHeHHe cnenxaxxsaposaaaux A)J- 2!0 c yaHsepcaxLHOA uam»aoA. 

Co6cTseaao, B cxpuToA ~pve, see cHcreKH, np»weaammBe passeprxy c oporpaKKBHK yopaaxeaHev, 

BCDOXL3YDT saeveHTH KaMBHH- xorHQeCKHe 6BOKH,HaDpHKep, B CHcreve ~ASS BOrHq ecxoe ycTpOU

CTBO Ha3BaHO KOHTPOXepov, B CHCTeKe OKHK- BOrHqeCKHK KOKvyTatOpOK, llO-BK~KOyY,HaB60B8e 

OOTHKaBLBOU RBHTCR CHCTeva, BCOOBL3YD~R COenHaBH3HpOBaHHYD KamBRY ~BR nporpaKKBOro ynpaB

BeHBR DOBOKeHHeK DRTHa H CHRXpOHB3anHH pa60TY BCeX 6XOKOB H YHBBepcanLHYD UBM, OC~eCTB

BRD~D, aanpHvep, XHHeuaTHqecx»A aaan»3. Koaeqao, Tpy~o BaATH Toqaoe pas~eneHKe $yHKoHR 

YHHBepcan&HOA H CDeOBaBH3HpOBaRHOA UBM, 3Ta npo6aeua KOXeT 6HTL pemeaa rOXhKO ABR KOHKpeT

HHX asrouaros », no-BH~vovy, norpe6yeT xoonepHpOBaHHR nporpaKK 6onhmHX UBM. 
Heo6xo~vo orKeTHTL e~e o~ay opo6aevy - CBR3L axcnep»veHTaTopa H KamBRY. llpa aeoocpeA

CTBeaaoD pa6ote C KamBHOI 06ecneqHsaetCR KaKCHKaBhHaR rH6KOCTb annapatypH, KKHBYaBLHaR 

B36uroqaoctL AaRBYX, B cxyqae aaxo6ROCTH sosvoxaa 6ucTpaR nposepxa npe~~~x pesynLtaTos, 

KOTOpym xerKO ocr-ecTBBTL, BK8R 06patayD CBR3L K6XAf 3KCOepBKeBtaropOK B KamBROI, 0CROB

BKK ReAOCrarKOK BCD0~80BABBR QBI HBXR!TCR Be06XOAHKOCTL oporpaKKBpOBaBBR, 

HaAs Tax ocrpoyvao pe3DKBposax xpatepHD aeo6xo~HKocrH aeoocpe~craeaaoR pa6oTH c UBM. 
•EcBB BH xorare nonyqHTh oraer or KamBRY ~o rex oop, noxa BH ae sa6sxH,xaxos sam soopoc, 

ro aeo6XOAHKO pa6orarL ueoocpe~cTBeHHo c vamaaou•( nr1]. 

B 3aKX»qeHBe Be06XO~KO KOCHYTLCR e~e OASOA opo6neKH - He rexawqecxoA, a 3KOROKHqeCKOU. 

B aacro .. ee speKR so KBOrBX cxyqasx vamaaaoe speKR CTOBh. ~oporo, qro 3KOHOKHqeCKB oxa-

3BBaeTcs ssroASee pa6ota qeaosexa, qev vamBHH. OAUaxO 6yAev Raxestcs, qro sro RBBeRHe spe

veaaoe • c pa3BBTBev cqeraou reXBHKB • vaxsx cneOBaBB3HpoBaHHYX KamBB sra opo6aeua 6y~et 

peBeaa, B ·s HelaXeKOK 6y~eK aBtOKaTHqeCKBe CBCT8KH DOBHOCTLD BHT8CBRT YTOKBTeBbHHU tpy~ 

xa6opasros. 
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HCKl'OBHE IWIEm C ABTOilATHlUX:KHI C'bDIOII KOOPJU!!!AT HCKP 

CCCP ~.r. HeneXHH, E.II.Oaqass•Koa 

B nocnexsee apeKR B ~H3HKe ace Oo~bmee pacnpocrpa&eBKe nonyqaor HcKpoase Kalleps. Ocsoa

HHII KeTO~OII C~ella HH~pllanHH C HCKpOBHX Kallep B HaCTO~ee ape1111 IIBBIIeTCII ~OTOr~HqecKHR . 

C~eCTBeHHHII He~OCTaTKOK ~OTOrp~wqecKOrO JleTOAa IIBBSeTCII ero TPYAOeiiKOCTb. 

DUBO npeJtJ!OKeHO HeCKOBbKO JletOAOB aBTOJiaTHqecxoro c~ella KOOPAHHaT HCxp (1,2 ,3 ,4,5) . 

.1{3 HHX HaH60BhmeR npoCTOIOR,yHKBepcanbHOCibD H TOqHOC TbD 06HaAaet lleTOA aKyCTHqecxoR BOKa

qKH KCKp. C nenbD ylleHbmeHH~ OO~ella HeHyXHO~ HH~pllaUHH B YCiaHOBKe C axycTHqeCKHII C~e11011 

IIOXHO ocy~eCTBHTb npeXBapHT eBbHHR OT6op C06HTHR B 6HCTpOR Oaiii!TH aHaBH3aTOpa C BHBOAOII Ha 

BHemHDD Oaiii!Tb cy~eCTBeHHO JleHbmero OO~ella KH~PIIaUHK . 3TO BaKHO, TaK KaK 0HCTPOAeRCTBHe 

aKyCTHqeCKHX HCKpOBHX Kallep OrpaBHqeHO 0HCTPOAeRCIBKell BHemHeR OaKRTH. 

ITpHHUHn axycrHqecKoro 11ero~a 3axnpqaercH B cneAYD~ell. PHAOII c KaKAHII HCKPQBHII npoKexyr

KOII B Kallepe pacnonaraDTCII IIHKpO~HH, KOnKqectBO KOIOp&X 00YCHaBBHBaetCII cneUH~HKOR pema

eiiOR JaAaqH. reolletpHII pacnonoxeHHII IIHKpO~HOB Ctporo H3BeCTHa. D IIOUeHT 06pa30BaHHII nepBO

HaqanbHOro CTBOBa HCKpH BOKpyr Hero B ra3e ~piiHpyeiCII YAapHaH BOBHa , pacnpo ctpaHH~CII B 

HCKpOB OII npolleXyTKe KOHUeHTpHqeCKH OTHOCHTeBbHO HCKPH (6). KHoroxaHaBbHHII aHaBH3at opOII 

H3llepi!DTCII BpelleHa pacnpoctpaHeHKII YAapHOR BOHHH AO IIRKPO~HOB. 

ITOA YAapHOR BO~HOR OOHKIIaOTCII pacnpocTpaHIID~eCI! B KaKOR-HH60 cpeAe pe3KO Hapacrao~e 

Aa&~eHHe, nBOTHOCTb 1 re~~neparypa H CKOPOCib qaCTHU cpeAY. 

YAapHHe BOBHH, nonyqaeiiHe npH HCKpoBHX npoOOI!X B ra3e B HamHX YCBOBHIIX, HlleDI ~PIIY 

At- BOBHH H OTHOCIITCII K cna6HII YAapHHII BOHHall. Kax H3BeCIHO (7), 06HaCIK B YAapHOR BOHHe C 

pa3nHqHHJI AaBneHHell pacnpocrpaHIIDICH c pa3nKqHHIIH cxopocTI!IIH. OOnacTH cxaTHII pacnpocrpa

HHDTCH HeCKOBbKO 6HCTpee, qeJI 3ByxOBHe BOBHH, 06HaCTH pa3pexeHHII pacnpOCTpaHIIDTCI! lleABeHBe 

3BYKOBHX BOHH. 

Kax OOXaJanH H311epeHHII, npoBeAeHHHe C IIHKpo~HaJIH 1 npHUeHI!eiiHJIH B AaHHOR pa6oTe, JtJIH

reBbHOCTb ~pORTa CXaTHII B YAaPHHX BOBHax, nonyqaeiiHX B HamKX YCHOBHIIX, nopHA][a I + 1,5 KK ceK 

~BHTeBbHOCTb YAapHOR BOBHH t B cpeAHell nOpiiAKa 20 JIKCeK. 

CKopocrb ~posta YAapsoR aonHH, xax K npocroro 3ByKa, onpeAenHetcH·cocraaoK ra3a , ero 

TeJinepaTypoR , OBOTHOCTbD H, KpoKe IOro, eme 3aBHCHI OT allnBHIYAY BOBHH. 3aBHCHIIOCTb CKO

pOCIH ~pORia CKaTKII YAap&OR BOBHH C:s OT aJinBHIYAH Aa&BeHHII ~ ~HI! HAeaBbHOrO ra3a AaeiCII 

B&paKeHHell: ~ - Po) 
?. 1 C, r Ot ( i +W 

rAe P. - AaBneHHe B HeB03JIY~eHHOR cpeAe. 
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AYnnxry~a y~apsoR BOAHH npx ee pacnpocrpaueHHH B 3a3ope xcrposol ravepu ydusaer xar 
l 
~ , r~e )? - paccroHHMe BOnHH or vecra odpa3oBaHKR. Cxe,~~;osarenhHo, B npouecce pacnpo-

crpaueHHs y~apsoA BOAHH B 3a3ope cxopocro ee ydusaer. 

3xcnepHVeHTaAbHO duRa nposepeHa 3aBHCHVOCTb CXOpoCTH y~apBOI BOABU OT ee avDAKTYAW B 

cne,JtyllJlliiX YCAOBHRX. KcroqHJ!KOV HCXpll CAYDIJ! HCXpOBOII npovezyTOX 2 VV B B03JtYXe, novelleB

HUA VeXJtY ~yvR DAaCTHHaVH H3 oprcrexl!a, OTCTOR~VH ~pyr OT ~pyra Ba paCCTORBHH 5 VV. UHK

po¢QH nove~CH B HCKPOBOV 3a3ope Ha paCCTOHHHM 500 VV OT HCJ!Pil• qepe3 MCKpOBOII npovexyTOK 

pa3pRXanaCb euxOCTb 25000 n\IJ , V = I5 KB . BeJ!HqMHa VO !I!,IIOC TII 0 BH,II;el!HBme iiCH B MCXpOBOV npo

vexyrxe, pe rynMposanach senHqHHO~ conporHBXeBHs, sxnnqaevoro no cxe~osatel!bHO c Mcrposuv 

npovexynov. 

>!3vepRAOCb BpeVR pacnpoctpaBeHHH BOAHH ~0 VIKpO¢QHa. Avnl!HTy~a BOAH!l onpe~eXsl!aCb MHK

po¢QHOll. JipH H3VeH eHHH avnxny~ axycrnqecxoll BOl!HU B 4 pa3a ( R1 = 0 ov, R.. = 5IO ov) 

CKOpoCTb y~apHOA BOJ!HH yveHI>mHAaCb ~ Ha I~. 

~Opva y~apHOR BOJ!HU npH ee Odpa30BaHHH B HCXPOBOV 3a30pe 5 VV C B03JtYmHUV HaDOAHeHHeV 

npM I aTV npM H3VepeHHH nHAHH~pMqecxHK VHKpO\IJOHOV j 5 VV ~aHa Ha OCUMAJ!Orpavve, npe~CTaB

l!eHHOR Ha PHc.I. Bcne~CTBHe He~octatoqsoR BeJ!HqHHU aarpy3oqHoro conpoTHBAeHHH VHXpO\IJOHa 

cxrsan qacrHqso npo~\ll\flepesnxpoBax. KaK BH~Ho sa \llOrorpa\{lMH nocxe none3Horo carsana B re

qesHe - 50 vxcex. uaOl!ll~alltcH myKil, no avnnHry~e cymecrBeHHO veHomHe ocsossoro cHrHana H, 

BepORTHO, odyCJ!OBAeHHHe qactHqHHVH OtpaxeHHHVH OCHOBHOR y~apHOR BOAHH OT 3l!eKTpO,II;OB. 

Kax 3TO Oy~eT DOKa3aHO ,J~;al!bme, nyteK CDeqHal!bHOR odpadOTKH CHrHana VOXHO H3daBHTbCH 

OT myvoB. 

IIpH 3KcnepHvesrax c HcxpoBuVH xavepaVH voryr scrperHTI>CH ~a Cl!yqas: I. Kor~a Heodxo~

vo 3Hatb o~ny xoop~nary HCKPil B HcxpoBov npovexyrxe, r.e. 3TO cJ!yqall o~HovepnHR,xapaxtep

HHII npH H3yq eRHH ~~epeHqHal!bHOrO ceqeHHH KaROl! -l!HOO peaKUHH, npM H3KepeHHHX HKDYl!bCOB 

qacTHU B varRHTROK none. 2-oll CJ!yqall - Dl!OCKHII, KOr~a HeOOXO~HVO onpe~el!HTb ~Be KOOp~

RaT!l IICKp!l . 

B nepBOK CJ!yqae 3a~aqy KOXHO pemi!Tb Dl!OCKHK VHKpO\IJOHOK, KOTOpllll D03BOJ!ReT IICKJ!IJqHTb 

3aBHCHKOCTb OT BTOpOI! KOOp~MHaT!l. 

Bo sropov cnyqae Reooxo~vu VHxpo\flOHu c sesanpasl!eHHHv np11evov. 3rouy rpedoBaBHil y~os

nersopsllr nxnHn~pllqecxHe VH xpo¢ouu xpyrl!oro ceqeHHs, pacnol!oxenuue Kar~R csoeR OCbll nep

nen,~~;Hxyl!spn o nl!ocxocrH Hcxposoro npovexyrxa. 

MHxpo\{lOHU ~AR perHc rpaqHII y,~~;apH!lX BOJ!H ~Ol!XHH y~OBAeTBOpHTb CAe~yDJlliiV YCAOBHRK. >!CXO,II;H 

H3 CTpevneHHH DOJ!yqi!Tb BllCOKYD TOqHOCTb onpe~eneRHH BpeveHII, HeOOXO~IIKO liVeTh BllCOKOqacTOT

HHe VH KpO\IJO H!l C DOJ!OCOI! , BepXHHH rpaHMUa KO TOpOR ~OCTHraeT I vrq. 3TO xaqeCTBO VHKpO\IJOHa 

neo Oxo~vo raxxe ~nH nonyqeHHH xopomell pa3pemaDmeR cnocoOnocrH xavepu. nl!s nol!yqenHs xopo

me ro pa3pemeHI!B seoOxo~Hvo , qroOu VHKpo\flOnu oOl!~al!ll vanuv "veprsuv spevenev•. 
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Jip• per•ctpanH• y,~~;apHUX BOJ!B C pa3l!HqBol avDAHTYAOI BaXH0 0 qrodu VHKpO\{loB 00~ AI 

BOCTI>Il BXO~OR xapaxrep•cr•XH B OOAbMOV ,II;Hana30Be aKDAHTYA BXO,II;HHX CMr88AoB, TaR KaJ 

XOlHVO COXpaHHTb npH dOAI>.OI BeAHqHBe BXO,II;BOrO CHrBaAa COOTBOmeHHe VeJ:AY CHrBaAOV B 

AY~ •yvov, odyc~osneBBHV 3~eKTpo~aVH, roropua - B I5 pa3 veBbme, qev none3BHA c1 

BazHoA xaparrepMCtMKOA VKKpo\lloBa HB~sercs ero qyscrsHte~buocr~>, odecneqasa~ l 

padoTH C VKKp04cBOK. CymeCtBeBBO TaKXe TpedOBaHBe K VXKpo\{loBy B OTBOmeHHH ero flOKeX( 

qKBOCTH. le~o B TOV, qro B VOVeBt pa3p8,11;a Ha BXO~ YCBAHTeAS CBrBana C VHXpo\IJOBa DOCl 

vo~as BaBOAKa qepe3 3evnll, evxoctb axerrpo,~~;-vxxpo\flos, nenH nHtaBHR, a rar~e anerrJ 

BHtHaB BaBO~a. lAB yveubmeBHB BXBRBBB 3TOI neperpy3XH Be~atel!I>BO BVetb vanoe conp01 

sae sarpy3KH VHrpO\flOaa, r.e. VHKpo\floB ,~~;o.ues BVen vaJioe suxo~oe conpouueBJie. 

Bcev 3tHV tpedOBaHHBV YAOBJ!eTBOpRDT TaK na3HBaevue 3~eKtpoctatHqecKMe HXM KOH~eF 

Bile KBxpO\IJOBH, H3rOTOBAeHB!le H3 l!aBCaHOBOI nneBKH !OA~HOI 5 + 8 VK C aAilVHHMeBUV 8~ 

BileK I VE (8). 

Jinesxa npzxara K nnocroR veranl!~ecron ocnose Grl- sanu~eu&ev sapyzy. Metanl!HqE 

ocsosa 2 nnenxa yxpenneHH na nl!excarnacosov ,~~;epxarene. HanuneBHe • ocnosa BBARDTCH J 

OdXA~aMK KOH~escaropa, eVEOCTb KOTOpOrO B3VeBHeTC8 flO,II; ,~~;eRCTBHeV y,~~;apBOR BOAHU. JI~ 

dy,~~;yqH npHJ:aTa nepBOBaqaAbHO R OCHOBe, ODMpaetCH Ba Ot,ll;eAI>Bile VHKPOBUCTynu, MVell~eC 

OCHOBe bCAe~C!BMe Be,II;OCTatoqno qMCTOR 00pa00TKB DOBepXBOCTH. Ha VI!KpO\IJOB DO,II;aHO eve~ 

+200 B qepe3 conpousnesHe sarpy3xH RH = I8 rov. 

JipaxrHqecxH sel!HqHua evxocr11 xon,~~;encaropa 4 x 30 vv H3nneHKII 8 vx nonyq11nacb paB 

n~ 3a cqer aenonnoro npMl!eraHHH nl!eHKH K ocsose. KaK Ouno nora3ano B padore (8), BeJ 

rpasHua nonocu raxoro VHxpo\{loua nops,~~;xa I vru. 

B3 M3VepeHHR \flopvu JV - BOAB!l B B03JtYXe de3 3l!eKTPOAOB VOXHO C,ll;el!a!b 3aKJ!I)qeHI!6 

qro vxxpo4cs npaxrHqecxH ne odna,~~;aer veprsHv spevenev, nocxon~>Ky nocl!e oxosqanxs orp 

HOrO \flpOHTa ft( - BOAB!l VI!RpO\IJOH He BH,J~;aeT KaKIIX-AH60 CHrHal!OB. !HBeRHOCTb BXO,II;HOI xa 

PHC!IIKH VHKpO\IJOHa nposepena npll H3VeBeHBII aKDAHTY~ BXO,II;BOro CHrBana B IO pa3. H3vep 

CHrHal! Ot HC RpU npll M3VeHeHHH paCCTOSRHH t = 50 + 500 VK. qyBCTBHTeAbHOCTb VI!KpO\IJO 

xos~encaropsoro THna aa nops,~~;or sume, qev qyscTBHren&HOCTh nnocxoro rpxcranna H3 UHP 
-rHtaHata OapHB TOJ!~HOR I vv, H paBHOVepua no AJ!MHe KIIKPO\floHa. BHXO,II;HOe conpOTHBJ!eH 

3l!enpocrarHqecxoro VHK po\llona veabme, qev KIIKPO\flOBa H3 n&e3oxepaVHKII. 3nenpo craruqec 

VHKpO\IJOH VOXeT padoTaTb 88 narpy3Ky B HeCKOJ! bKO KOV 0e3 yveHbmeHIIB CHrHal!a. MHRpO\{lOH 

,~i;pllqecxoro THna ~averpov 5 VV 113rOTOBJieB nyrev HaKAei!BaBIIB nl!eHKII C at- HaDUJ!eHiil 

VeTaJIJ!HqecKHR UHAIIHAP-OC BOBy. 

Jipll pa3vemeHHH VHKpO¢QHOB OROJ!O IICKpOBOrO npovexyTKa He06XOAHVO C06Ail,ll;aTb Cl!e,J~;YD 

npaBH.lla. 

I . 3uepri!H y,~~;apHOI BOJ!HH He ,II;OJIBHa pacceHBaTbCR ,11;0 npi!XO,J~;a Ha VHRpo\{lon , T.e. KIIK: 
,~~;onxea our& pa3vemen na npo,~~;onxenHH 3Ji exrpo,~~;os xavep~. 
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2. KHr.po¢oH AOXXeH 0HTb YAaAeH,nO B03WOXHOCTH 1 0T 3~eXTpoAOB xawepH ~~ yweHbmeHH~ ew

XOCTH 3~eXTpo~-WHKpo¢QH. 

3. Bo~Ha, OTpaxeHH~ OT WKXpO¢QHa 1 AO~a pacceHBaTbC~ oOpaTHO B 3a30p XawepH, He AaB~ 

OT XaKHX-~1100 0~H3KO pacno~OXeHHHX 'l!aCTell KawepH 3XO. YA8ARTb AaT'IHK OT pa0oqell n~OJI!a,J;K 

3~eKTPOAOB xawepu no~e3HO Taxxe H3 cooOpaxeHHR no~qeHH~ weHbmero pa30poca ae~HQHH cBrHa

~oB 11 1 C~eAOBaTe~bHO, YA00CTBa o0pa00TKH CHrHaAOB. Jxcn~yaTanH~ WI!XpO¢QHOB B TeQeHHe He

CKO~bKHX wec~UeB nOKa3ana HX BHCOKYD Ha,J;eXHOCTb II CTaOH~bHOCTb. 

B AaRHOII paOOTe Ou~a OCYJI!eCTB~eHa xawepa A~~ perHcTpanHH OASOII KOOPAHHaTH. 

I!pH OCYJ!leCTB~eHHH OAHOWepRoro BapllaHTa HCKpOBOlt KawepH liOXRO !lATH )IB~ DYT~WK. 

I. B KaKAUII 3a30p xawepu nowemaercx OAHH n~OCKHII WHKpO¢QH, HCKpOBUe npowexyTXH xopomo 

pa3B~3HBaDTC~ OAHH OT APYrOrO. Be~H'IHHa CKOPOCTH YAapHUX BO~H onpeAe~~etc~ TO~bKO C nowombD 

scnoworaTe~hHoro pa3p~HHxa , nowemaeworo B OT)Ie~hHHII Hcxposoll npowexyTox Kawepu. B 3TOW 

C~yqae Kawepa B OCHOBHOW npHrOASa ~~~ perHCTpani!H OASOrO COOUTH~. I!pH perHCTpaUHH ABYX H 

6o~ee OAHOBpeweHHHX COOHTHD Kawepa Oy~er OO~aAaTb HH3KOit TO'IHOCTbD 3a C'leT B03WOXHOrO pa3-

6poca cxopocrelt y)lapnux so~s. 

2. I!pll pacno~oxeRHH B KaK)J;Oll HCKpOBOll npowexyTxe ABYX nAOCKIIX WHKpO¢QHOB, napan~e~bHHX 

)lpyr )lpyry II pacno·~oxeHHUX C npOTHBOnO~OXHHX CTOpOH IICKpOBOro npowell:yTKa, nOHB~ReTCH B03-

UOXHOCTb rpy6ym Be~QHHY CKOPOCTII y)lapHHX BO~H, no~yqaeuym CO BCnouorate~bHUll pa3pR)IHHKOW, 

ytO'IHHTb )I~R KaxAOR OT)IC~bHOR y)lapHOR BO~HU II no~yqHTb BUCOKYD TO'IHOCTb. XOTR npH 6~H3KO 

pacno~o:v;eHHUX COOHTHRX B03MO:Ha HeOA803Ha'IHaJI HHTepnpetaUHJI pe3y~bTaTOB. 

B )laHHon pa6ore ou~ ocymecra~eH nepaua aapHaHt xauepu . Kauepa co)lepxHt 5 pa6o'IHX Hc

xposux npowexyTKoB no 8 uw, c pa3uepauH no~e3HOII n~oma)IH 200 x 40 uu 11 mecroll, scnowora

re~bHHll npouexyroK 5 llll, c pa3wemeHHHW B ueu scnouorare~bHHW pa3pll.liHHKou. HcKposue npoue

xyrxH pa3)1e~eHu Hepa6o'!Hllll npouexyrKaWH 20 uw, H30~HPYDmHWH axycrH'IeCKH HCKposue npouexyr

KH .liPYr or )lpyra. JneKTPO.liH xauepu H3roros~eHu H3 we)IHOII O,I uu ¢o~brH. Kallepa cx~eena H3 

pauox 113 oprctex~a 3DOKCHA~~OII cwo~oll Jn-5. PRAOll c Kax)IUW HCKPOBHW npouexytKOll nouemeu 

n~OCKIIR 4 X J0 liW VHKpO¢QH. CteHKII pa60'I2rO npouexyTKa C)le~aHU C tpeyrO~bHUW BHCTynoll KaK 

)I~JI npe)J;OlBpameHH~ npoOo~ no CteHxe, taK H ~R ywe&bWeHIIR aunnHTYJIH H xpyTH3HH 3XO. I!paK

TI!'IeCKII noc~e ycH~Hre~R, npHHUHnHaAbH~ cxeua xoroporo nasa Ha P11c.2, 3XO He Ha6nD)IaetcJI 

COBCe!.l. 

Kallepa ynpaB~JieTCJI te~eCKOnOll H3 JIBYX CUHRTII~~JIUIIOHH!.IX C'let'IHXOB. reHepatop BHCOKOBOAbT

HHX HliDY~bCOB (PHC.3) BHnO~HeH Ra 'l!etupex TllpatpOHaX TrK-I-325/!6, nO,lJ;XIIraeliHX tllpatpoROII 

TrHI-3/I. 

Kcxposue npowexyrxH pa3BR38HH conpotHBneHHJIWH, B cnyqae HanonReHHH ~A1t + 20~~,pas-
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HHWK !00 OW, H I5,0 OM- npH HanOJXeHIIK/Ve • IlapawetpH BHCOKOBOAbTHOro IIWDYAbCa: awnnH

TY~ 8 KB, AABTCAbHOCTb 0,2 MKCex, ero 3ana3l},(BaBI!e DO OTHOWeHHD X WOWCHTY npOXOKAeHKA 

'!actHUH weHbme 0,4 l!Kcex. BenHQHBa OQHmaDmero noxa - IO so•br . 

nn~ YCHneBHJI CllrHaAOB C WHKpo¢QHOB npBlleHSDTC~ YCBAHtenB Ba rpex tpaB3HCTOpax (CW. 

pHc.2), ¢QpWKpymaHe Ha BHXO)Ie ctaHAapTHHe no ¢opwe CllrHanH aunnHTYJIOII 8 B04bT. 

I!epe)l HaDOAHeHHeW xawepH OTXa'IHB8AHCb )10 !0-2 liW pt.Ct., npOliHBSAHCb II HanOAH~AHCb 
pa6oqel! cwecbm. B KaqecTBe pa6oqell cwec11 Hcnonb30Banacb cne)lyDQa~: ~/12 + 2~~ npa 

)lasneHHH !,2 arw, a raxxe 'IBCTHII Ne np11 I,2 arw. B Tow 11 APYrOll cnyqae xawepu paOorana 

C 3~eXTHBHOCTbD 1 0XH3KOII K !~. BeAB'I!HHa CllrHanR Ba BHXO)Ie W11KpO¢QHa B OOOHX CAY'I~X 

o~Ha H ra xe • pasHa B cpe)J;Bew roo WB. 

CllrHan, nonyqaeKHII c WHrpo¢osa, o6pa6arusaercl! cneAYD~w oOpa3ow. Bcne)ICTBBe wanoa s 

4H'IHHH eliKOCTH KHKpO¢oHa H BXOASOrO COnpOTBBAeHH~ YCIIABTCAJI CBPHa! )IH~epeHUHPYetcs. I!OC. 

)IH~epeHnapoaaHB~ myKH, cne)lymmae 3a no•e3HHM cHrRanow, no senB'I!HBe weHbme ocuosHoro cHr· 

nana "" B !0 pa3. lHCKpHWHHaUBB myYOB OCYII!eCTBABe.TCB 3a C'let HeAIIHeiiBOCTB BXO)IHOII XapaK· 

TepHCTHXH BTOporo rpa&3KCTOpa. l4Hte4bBOCTb c¢opKHpOBaHHOro HliDYBbC6- 5 KKCeK, )IAHTeBb

HOCTb CHrHana Or neperpy3XH YCHnBT9AB nolleXOA OT HCXPH -v !0 xxcex. CteneHb pa3BJI3XH liCK: 

sux npowexyTKoB Ouna npoBepeHa np• liz +Ne HanonueHBH nyre11 uaOnD)IeHHs 8.IIIIJIHTYJIH y)lapHI>l: 

BO~H OT Hcxp, nonyqammaxcs B onpeAeJ!eHHOK KecTe 11cxpoBoro npowexyrxa. H3wepeHBB noxaaanH 

'ITO pa36poc Y.li6PHHX B04H no awDAHTyAe Be OOXbme I~ OT uexotopoll cpe)J;Bell BeXH'IIIHH. 3TO 

liOXer npHBeCTH X OTHOCBreAbHOA norpemHOCTH onpe~e~eHH~ XOOp)IHHaTH HCXpH He OO~bme 0,0~. 

IlorpemHOCTb 1 BHOC~ npH perzctpaUHH CBcteWOA WHKpO¢oH + YCHliHTenb, nposepeHa B 

cne)lymmew enure. nsa WHrpo¢oBa pa3wemanHCb c .liBYX cropoH or Hcrposoro pa3p~A~~HXa napanneJ 

HO )lpyr )lpyry, KaxlHII Ha paCCTO~HBII OT pa3p~AHHXa, paBHOW !4 MM. CHrH8AH C WI!Kp~OHOB '19] 

YCH~te~H nO)IaB~HCb Ha )J;Ba nyqa nJCO-!. KOmHOCTb pa3pJ!Aa no)l)lepXHB~aCb nOCTOBHHOII. M3K! 
t:, +i.z _1 

nacb norpemHocn socnpoH3BO)IIIMOCTH nonoxeHB~ cpe)J;Hero ----z:- , rAe -c:.-3' - nonoxeiiiile 

~poRta cHrHana Ha nepsow xyqe 11 tz - sa sropow nyqe ocUHnnorpa$a. 

• Ilo~yqeHHas senB'IHHa pa36poca pasHa - 0,2 l!Kcex. B ary norpe11111ocn BXOAHT norpemHocn 

OCUH~norpwpa, t.e. Ha CaMOK )lene norpemHOCTb CIICTeKH WHKpO¢QH-YCHABT9Ab weH&me. Pean&BaB 

ua~pa norpemuocr11 xawepu woxeT 6Htb nonyqeHa npz mcnuraHKH ee c aHaAH3aropow npz o6c'l!eTe 

TpaerropHA qacran, 3aperHcrpapoaaBHHX seeR cHcrewoll. 

BeBII'II!Ha arycTH'IeCKOII HaBOAKH H3 OAHOro npowexytxa rawepu B )lpyroR He OO~bme I~ OT 

BeAHQHHH CHrBana, XOTOpuA ~B~RCTCJI npH'IHHOA HaBO)IXII. 

Pa3pemammaH cnocoOsocTb UHXHH.liPH'Iecxoro MHrpo¢oHa ~awetpow 5 ww Ouna nposepeHa npH 

pe rHcTpaUHH .liBYX Hcxp, no~yqael!Hx B Hcxposux npowexyrrax no 2 ww, pacno~oxeHHHX B B03JIYXe 

6e3 3~eKTpO)IOB. PaCCTO~He OT W11Kpo¢QHa )10 HCKp H3WeHJIBOCb B npe)le~ax t = 30 + 300 MM. 

CHruan Ha BHXO)Ie WI!Kpo¢oHa yca~HBancq ycHnHTenew, cxeua xoroporo )laRa Ha pac . 2. nn~ 
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no~yqeHHR OlKHaKOBOR aKn~HTY~ y~apHHX BOXH HCKpOBHe npowexyTKH 6HnH pa3BR3aHH conpOTKB!e

HHHKH no I5 OK. B 3THX YCXOBHRX 6HXO nonyqeHO pa3pemeHHe, paBHOe 4 KK. llpHHUHnHaRbHO, npH 

ynyqmeHHH o6pa60TKH CHrHaROB C KHKpO¢QHa, KOKHO A06HTbCR pa3pema~meR cnOC06HOCTH, 6!H3KOR 

K ~HTeXhHOCTH ~pORTa YAapHOR BOnHH. Ha OCHOBaHHH nonyqeHHHX pe3ynhTaTOB HCnHTaHHR KaKepH 

KOKHO CAenarh 3axnnqeaHe 0 npHrOAHOCTH Ka»epH AnR perHCTpanHH H6CKOnbKHX OASOBpeKeHHHX C0-

6HTHR C TOqHOCTb~, KO TOpaR 6yAeT onpeAenRTbCR CTeneHb~ pa3BH3KH HCKp B OASOK npoveKyTKe. 

Ana perHCTpaUHH nonoKeHHR HCKPH Ha nXOCKOCTH He06XOAMKO npHKeHSTb UHXHH~pHqecxHe KHKpO

~HH AHaKerpoK 5 KK. llpH onpe~eneHHH nonoKeHHR OAHOR HCKpH Ha nnOCKOCTH,npH H3B6CTHOR CKO

pOCTH YAaPHOR BOnHH, He06XOAHKO HKeTb ~Ba KHKpO¢QHa, pacnonaraeKHX TaKHK 06pa30K,qT06H 

HCKnDqHTb 06JaCTH, B KOTOpHX B03KOKHa HeOAH03HaqHaH HHTepnpeTaUHH pe3ynbTaTOB. Ana 3TOrO 

KHKp~oHH I H 2 cneAYeT pacnonoKHtb Tax, qTo6H npawaa, coeAMHH~~a KHxpo¢QHH, He nepeceKa

na pa6oqy~ nnomaAh HCKpoBoro npowexyrxa. 

Ana perHCTpanHH ~YX H 60nhmoro KOnHqeCTBa OAHOBpeKeHHHX B O~OV npoKeKyTKe HCKp H606-

XOAHKO pacnonaraTb PRAOK C npowexyTKOK He KeHbme nRTH KHKpO¢QHOB. 

llpv perHCTpaUHH aKyCTHqecKHX BOnH, OTnHqa~mHXCH no aKnXBTYAe donee, qeK Ha nopHAOK 

(npH 60nhmHX pa3Kepax KaKepH H npH perHCTpaUHH HeCKOnbKHX OAHOBpeKeHHHX C06HTHR), B03VOE~ 

HOCTb npocToro o6pe3aHHs mywoB HcxnnqeHa. Ana ycTpaseHva myvos, KOTopue no avnnHTyAe -- B 

IO pa3 weHhme none3Horo cHrHana H npoAonKa~Tca nocne none3Horo cHrHana B TeqeaHe 50 vxcex, 

6una pa3pa6oTaHa cxewa, npeACTasnesHaa Ha pvc.4. 3KHTTepHHR nonopnenh T4 no3BonaeT no

nyqHn 3KBHBMeHTHY~ BenHqHsy Harpy3KH KHKP~OHa RH nopHAKa IS xow. llpH R" = IS K. cHr

HaR c VHKp~oHa TOAbKO qacTHqso ~·~epeanHpyeTca (cv.pHc.I). A•o~ ill o6pe3aeT nonoKHrenh-

R•c R* R- R.x HY~ cocTaBna~my~ cHrHana. Ha nenoqxe 4 cHrHan AH~epeHnvpyeTca. • ~ 
"~-+ r...•~ 

r~e R u - BXO.l(Hoe conpoTHBneaHe ~ • llocne ycvneHHR TpaH311CTopov 1: CHrHan qepe3 

AMOA Jl~ qacrHqHo 3apRKaeT eKKOCTb CL • llocTOHHHaa 3apaAHOR nenH VHoro 6onhme AJHTenh

HOCTH cHrHana, no3Tovy evxocTh CL ycneBaeT 3apsAHThca 3a &pews AnHrenhHOCTH Hvnynbca AO 

I/IO avnnHry~ Hwnynhca. BpeKR pa3pRAKB eKKOCTH C .. paBHO "' 50- vxcex. Tax xax AHOA Ll,_ 
oxa3HBaercs 3aKpHTllY noreHUH!iJIOK e),{ltOCTH C.~: , TO mywu He npoxoART Ha BHXOA cxewu, a none3-

RHA HvnynhC Ha BHXOAe CXeKH HKeeT AJHHHHR nonorHR XBOCT, OT KOToporo oqeHb nerKO H36aBHTbCft 

~~epeHUHPOBaHHeK. CXeKa 6Hna HCnHTaHa npH 20-KpaTHOV AHana30He H3K6H6HHS a»nnHTYlH BXOA-

soro cvrHana. 
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PHc.r.ocnH~~orpawwa suxo~Horo HanpaxeHHH nH~HH~pHqecKoro MHKpo¢oHa, nowe~eHsoro 

s HCKposon 3a3op 5 ww. 

PHc,2, TipHHnHnHaHhHaH cxewa YCH~HTe~H CHrHana C MHKpO¢QHa. 

cepAeqHHK OK -IOOO, 7 x 4 x 2,5 ww, 

~. E 60 BHTKOB, 
Wt = 15 BHTKOB, 
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3KCIIn>ll1lmT, Ill'OBOliDIIffi RA 3l!EKTPOCTAT1MX!KOI rmEPATOPE COBIIECTHO C 
31IEK'l'POHHO-cllETHOll IWIK!!Olt 

CCCP II.I. 3e~an, C.II. UHtxo, B.A. HuB•nxea, 
A.~. llaxapoB, O. A.JAanOEIQ, B.B. Pa6xa 

!BTOKatH3anKK nOA~ezat RAepHHR 3KCnepHKent Ha cpeAHBX aneprxax, npOBOAHKUR C 

noxo~~D 3~ertpoctatzqecxoro renepatopa (3Cr), cnzntH~anxonnoro cqetQHKa, coctoa~ero 1 

xpactan~a a cnapeHHoro c nHK ~toyYHorate~a • 

3xcnepaxent coctOHt H3 qetHpex 3tanoB: 

I. Iloacx pe3onancoB B mapoxox Aaana3one 3neprxa. 

2. Onpe~e~enKe yr~OBHX pacnpeAe~enHR BTOpiQHHX raxxa - EBantOB. 

3. Cnatxe axn~HTYAHOro cnextpa raxxa-xBantoB . 

4. 06pa6otxa pesy~~tatoB H3KepenaR, a Hxenno pa3nozenHe cnextpa no pe3oaancax H y 

Boro pacnpe~eneHBa no ¢YHXUHHB xocaayca yrna. 

Enox-cxexa 3Kcnepaxenta, BxnDQaD~aa xax opyAae antoxatK3anHH 3Aextponno-cqernyD x 

(3CII), noxa3ana aa pacynxe I. 3nextpocrarHqecxaR reaeparop caa6zen cHctexoR cra6H~H3a 

3HeprBH, ~IQHKOK XOTOpOR HB~HeiCH BHCOKOTOQnHR AeKa~HHR ~OieHUHOKetp, cna6zennHl 

axextponpHBOAOK maroBoro tHna . Ha KRmeHH yctaHOB~ena: 

a) Jtarqax roxa nyqxa (xonarop) • 

6) Jterexrop (cnznte~anzonHHR cqerqax) raxxa-xBantoB • 

Jte rexrop xozer 6Hib pa3Bepnyr Boxpyr KRmenH na ~D6oR yro~ raxze c noxo~bD maroBoro 3~E 

tponpHBO~a. 

3CII npHxenena THna "Jtnenpw [I J. 3ta xamHHa o6~axaet rex neocnopBKHK ~octoHHCIBOK, 

QIO B COCTaB ee, CBepx 06HQHO YCT6HaBAHBaeKHX B 3CJI Y3~0B, BXOAHT ycrpoRCTBO CBH3H C 0 

TOK (YCO), 003BO~RDmee npBHHKaTb BH~PKanHD C 06~exta H BHA6B6Tb na nero KOKanAH 6e3 B 

menaa xo~a nporpaKKH. Ha pac.2 npeAcran~en o6~R BHA 3~exrponno-cqernoR KamHHH "Jtnenp• 

c yctpoRctB&YH BHBOAa B3 nee HH~pxanz•. 

Onepanza no CBH3H c o6~extox BHAe~eHH B cnenxanoHYD rpynny xoxan~, xoropHe xoryt 01 

BKADQeHH B nporpaxxy pa60TH 3CII napHAY C apu¢KerHQeCKHKH B ~OrHQeCKBKH XOKaHAaKH. 

3TO XOKaHAH onpoca AaTQHKOB, cqeTQHKa H perHCtpa, a IaKBe KOKaHAH BX~DQenae-BHKADQenBe 

pe~e . KoKanAa onpoca conepzut B ce6e noxep larqaxa (orAeAbHHe noxepa npucBoenH cqeTQHKl 

H perKCtpy) H HOKep aqeAxH, KYl6 36nHCHBaBICH BH~PK6UHH. KOKaHla BK~DqeHBH - BHKADqeHP. 

COAeprat nouep HcnonnurenbRoro pene B HH¢Qpxanxn o caxoR onepanzu: BxnnqeaHe •~• BHxnvq 

HHe . 

Pa6ota xoxn~exca B nepsox peBHKe nporexaer cneAYD~K o6pa3oK : no xoxaaAe, c~enyn~eR 
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no XHHHH CBH3H H3 3CM,ycranaBnHBaerca onpe~eneHHOe nonoxeHHe ~ex~Horo noTeHnsouerpa B 

cxeue cra6snH3aQHH HanpaxeHHR 3Cr. none ycraHoBneHHR HanpaxeHHa Ha 3Cr, cxeua cra6unH3aQHH 

rrOCHXaeT OTBeTHHR CHrHan Ha 3CM, BKnDqaD~R O~H H3 pa3pR~OB perHCTpa YCO. CqeTHaa KBmHHa B 

3TO Bpeua rrpOH3BO~T HenpepHBHHR .onpoc perHCTpa. RaK TOn&KO B COOTBeTCTBy~eu pa3pa~e pe

rHCTpa noRBurca •r• (pe3yn&rar nocunxu co cxeKH cra6unH3aUHH), cqerHoR vamuHoR ocy~ec r

Bnaerca c6poc Ha Ron& cqerquxa H perHcrpa . C 3Toro uoueHra HaquHaerca peXHK cqera Hvnyn&

coB c ~arqHxa, ocy~ecrBnHeKHR cqerqHxou YCO qepe3 nHHHD CBR3H. 

Cqer npo~onxaerca ~o rex nop , noxa cneQHan&HaR HHrerpHpYD~aR cxeva, Bxn~eHHaa coBuecrHo 

C KOHHTOpou, He OTUeTHT rrpOXO~eHHH 3~aHHOrO 3apa~a nepBHQHHX QaCTHQ qepe3 KHMeR&, 

B KOKeHT ~OCTHXeHHH 3aAaHHOrO 3HaQeHHH 3apa~a HHTerparop BH~aer HKnynbC B 3CM, ycTaHaB4H

Baa o~HH H3 pa3paAOB perucrpa B •r•. ITpH N- xparHou noaBneHHH B perHc rpe •r•, npumeAmeR 

c HHrerparopa (~ 3~aerca orreparopoM), cqerRaa uamHHa rrpOH3BO~T onpoc cqerquxa ,CHHuaa 

C Hero ITOKa3aHHH, TaKoR orrpoc npOH3BO~HTCH HeO~HOKpaTHO npH 3a~HHOR 3HeprHH, pe3ynbraru 

0Tpa6aTHBaDTCH CTaTHCTHQeCKHKH UeTOAaKH. ITpH Ha6ope He06XO~OR CTaTHCTHKH aBTOKaTHQeCKH 

npoucxo~T nepexn~eRHe ~ex~Roro noreHQHouerpa B nenax rrepexo~a Ha HOBYD cryneH& 3HeprHH. 

B 30HaX 3HeprMH, rAe Ha6nD~aDTCH UaKCHwyKH OTCQeTOB (pe30HaHcu), rrpOH3BOAHTCH aBTOKaTHQe

CKHR noucx 3Kcrpeuyva c vanuu warov no 3HeprHH, B npouexyrxax vex~ pe3oHaHcaKH mar no 
3Repruau yBenHQHBaerca. 

Bo Bropou pexHve pa6ora coBepmeHHO aHanorHQHa nepBouy, c roR pa3HHQeR, qro ynpaBneHHe 

rrpOH3BO~TCH He ~eK~HUK rrOT8HQHOVeTp6u, a rrpHBO~OK pa3BOpOTa CQHHTHn4HQHOHHOro CQeTQHKa. 

TperHR pexHu Jaxn~aercH B Ha6ope avnnHTY~Horo cnexrpa ravva - KBaHros Ha 3HeprMH, 
OTB8QaD~e 3~aHHOKY pe30HaHcy, 

AKnnHty~uR aHanHJarop He HB4Herca o6a3aren&HoR ~eranhD, rax xax YCO cqerHoR vamHHH ·~Renp• 
npes~aer rrocneAHDD B KHorouepHUR ananH3arop. 

B ~aHHOK pexuue HCrr04b3Y8TCH T04bKO O~H ~aTQHK H He 6onee 250 KaHa40B. CqerHaH KaWHHa 

rrpe~Ha3HaqeHa ~na anans3a rrocroaHrrux HanpaxeHuR, rro3rouy A4R pacraxxH xoporxoro uvrrynhca 

c ~TOYKHOXHTena npRKeHeHa cxeva uo~oro xaro~oro rrosropHrena c 3ap~oR nepeAaD•eR XHHHH 

Ha BpeKH, HeoOxo~uoe cqerHoR uasHHe ~a npoBe~eHHa aHanoro-~cxperHoro npeo6pa30BaHIH 

(0,5 + 2 vcex). ~nH CHHXeHHa o6~ero ypoBHR ~Ha Ha6op crrexrpa npoH3Bo~rca npH uanux 

HHT8HCHBHOCTHX ycxopeHHOrO nyqxa, IT03TOKY cpe~aa qacTOTa C48~0BaHHH HKnyn&COB C ~3Y He 

rrpesumaer 500-IOOO rn, qro BnonHe cornacyercH co speueHeu npeo6pa30BaHHH. 

B rex cxyqaax, KOr~a He06XOAKVO 6on&mee 6UCTpo~eRCTBHe aH8AI3atopa (~o 10 xrn), ITPIXO~TCH 

Ha6op cnexrpa npoH3BO~Tb Ha cran~aprHou avnnsry~ou ananH3arope AH-IOO. Bu~qa HH~opvanaH 

c AH-IOO rrpoH3BO~tca c nouo~&D cnensan&Horo cornacYD~ero ycrpoRctBa B xo~e, Henocpe~ctBeH

HO rrpHrO~HOK ~H BBO~ B CQeTHYD VamHHy. CornacyD~ee ycrpoRCTBO BHIT04H8HO Q8KIKOK Ha 3ne

K8Htax, YHH~HQHPOBaHHHX C 3neueHTaKH CQ8THOR KamHHU. 
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qerBepTHR pexHK pa6oTH CBR3aH ron&xo c oOpaOorxoa cnexrpoB Ha cqerHoR va.ane, a H« 

3atparHBaer 3Cr, Pa3noxeHHe cnexrpa raKKa-KBaHTOB rrpOH3BO~TCH KaTpHQHWK K8TOAOK (Ha3l 

evuu eme vero~ov o0AHPKH), c nocne~DmeR xoppexnueR xovnoHeHT B nexax nonyqeHHR aax~ 

rrpHOnuxeHaa . ITporpavvoa rrpe~ycvorpeHa B03KOXHOCT& pyqHo9 xoppexn~• cnexrpa B rov c~~~ 

eC 4H ReKO Topue pe30HaHCH 3apanee H3B8CTHH. 

BHBOA HH~pKaqHH CO cqeTHOR KamHHH B qersepTOK peXHVe npOH 3BO~HTCH Ra CITeQKan&HHR 

ouc rpo~eRcTBYD~R r~axonoctpoHren& (pac . J). llpHBO~ nocrpoHrena - maroBHe ~arareAK, 

paB4HeKHe CQeTHOA KamHHOA C ITOVOmbD onepaQHR BK4~eHHe-BHKn~eHHe , 

ITpHueHeRHe uaxcHvan&HO nerxoR no~HHHoR· qacra H cnenaan&aoR nepeAaqu Ha xo~oBue qacru 

B04HnO nonyQHTb CKOpOCTb ~HXeHHH nepa AO !50+200 KU/cex npH BpeveHH pa3rOHa H TOpUOXE 

5+10 ucex. TOQHOCTb nocrpoeHHH 0,2+0,3 KK npH pa3vepe PHCYHKa 900x900 KY. COeAHH8HHe 

O T~en&HHX roqex r~HKa npOH3BO~HTCH K8TO~OK 4HH8RHOR HHteprr04HQHI.0~HOBpeveHHO C rpaq 

nocrpoHrenev paOoraer QH~pon eqaraD~ee ycrpoRctBo, yxa3HBaDmee xapaxrepHHe 3HaqeHHH cne 

pe30HaHCOB. 

Jlueparypa . 

I. ~eHxo H ~p. YMmB ·~Henp•, nocoose ~a nporpaKKHcra , KHeB, 1964 r. 
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Plc .2. O~ .. U BaA 3~exTpOBBO-C'I eTHOA KaaKBS "lsenp• B ycTpoiCTB BSBO~ B~puRUHB. 

Puc.J. EHcrpoAeAcTByD~A r~uxonocrpoure~b . 
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IW'IIHTOcPOHHHJI YIOOlEPCilllillll CTATI!CTI!liEC!OOI 
AJWIH3ATOP ( IIYCA-6) 

I. Bae,~;euue. 

I. J{p!ixe 

0)!HIDI B3 CSMWX Tpy,II;OeiiJtHX 36,ll;&'l 00pa00TKH 31tC nepi01eHTIIJ!l.HYX ,I;MHIIX II IIJUIDTCII 36,ll;&'lll 

oopaOOTitll C.IIYIIaAI!IlX npoueccos. 

l .i!H OOJIY'QeBBII ltpKBWX, BYpaxam~KX 3altOHOWepROCTH o0pa0 &TYBaeiiiiX C~yqaAHYX nponeCC OB, 

XaK 1 HanpHWep,xoppe~IIUBOHBIIX ~YHXnHR , ~Y'HXUBR pacnpe,ll;e.lleHHII n.IIOTHOC TH BepOIITHOC TH, c nexr pa

.llbBWX ~Y'HXOHA H~H ,JI;pyrHX C HyKHOR TOQHO CTbD H OOBTOplleWOCTbD, HaAO 06pa0 a TYB&Tb HCXO,IUIYA 

06~e11 ,l;aHI!IlX OT ,J;eCIITKOII TYCIIQ ,11;0 KK~.IIBOHOB QHCe.ll, H npOBO,IUITb OT COTeH TYCII 'I ,11;0 IIH~~H

ap,I;OB 3.11eweurapl!llX warewaruqecxHX onepanuR ,11;.1111 O.J:HOR xpuBoK. 

Ee3 aBTOII&TKS&UHH npouecca 3&nHCH H BBO,II;a ,ll;aH!WX H c aworo Bli'IHC~eRH II Re~3 11 cepbe3 HO 

AYW&Tb o npHWeueHKK craTKcraqecJtKX wero,~;oB ua npaxrKxe . ITpu 3TOW ue,~;ocraTO'IHa asrowarua a

naft c aworo BWQKC.IIHTeJ#BOrO nponecc~ PyiiHOft Tpy,~~;, CB113MHY A, HanpHWe p , CO C'IHT!iBaHKell 3&

nuce R C6110011CneB H BBO,I;OII COOTBeTCTBY~KX 'IIICe.ll II lt8XfD-HK0y,ll;b II&IHHY npH CT&TKCTB'IeCKHX 

BY'IBC.IIeRBIX - KpaAue BaKROe npeni!TCTBKe. IT03 TOIIY HaAO oOecne'IKTh TaKO R BH,I; 3anKCH np11110 

B x o,~~;e K3wepeHBa, xoropwA no,~;o A,~~;er Alii asrowaruqecxoro sso,~~;a .J:aHHYX B waBHuy. 

Ec.IIH TaltOA BK,II; 3&nHCK Klleercll, TO, B npHRUBne, IIOKRO 00pa0 aTYB6Tb OO.IIy'leHHH R warepH&.II 

Ra YHHBepCa.llbHOR UK~pOBOA ll&mHHe. Ho ec.IIH y'leCTb rp0116,li;HYR OO~ew KCXO,II;HYX ,l;aHHHX, H TOKe 

cywwapuoe ltO.IIII'IeCTIO onep~A, TO BWXO,I;KT, 'ITO ,~;axe Calllie npocrwe 36,li;6QH OO'ITH OO.IIROCThD 

KCOO.IIh3yD~ B03KOKBOCTK COBpeweHHIIX UBM IDieHRO no OO~ewy K O!iCTpO,II;eACTBKD Oaiii!TH. 

l.i!ll pemeHHA 36,11;611 cpe,II;Hero paawepa 3arpara Bpeweuu ,11;~ 11 no.11yqeuun O,IUIOR xpuaoR H ua 

OO~mKX K&KKH8X CTaROBHTCII ue npKeK.IIeWOI K Bli'IHC.IIeHHII ,I;OpOrHWH. 

Tpy,IUIOCTH, CBII3aHHYe C npHWeHeRHeW CT6THCTH'IeCXKX WeTO,II;OB, XaK B~HO, Hella.I!Ye. 

Ho, C ,~;pyroR CTOpOHY, CT6THCTH'IeCitlle WeT O,II;Il, no TeOpHH, oOe~aDT 3H6'111Te.llbHOe pacmupe

RBe KCC.IIe,II;OB&Te~CKHX B03110KHOCTe Q K, BO KHOrKX C.IIY'Iai!X, IIB~IIDTC II e,II;HHCTBeHHiill nyrew no~yqe 

HBH KCXOKOrO pe3ylhT6T~ 

llpKIIepOK CKCTeK, KOTOpYe He ,I;OOYCKaDT K3We peHHII ,II;HHaWH'Ie CKKX napaweTpOB K.II&C CH'Ie CKH

IIH 118TO,I;aKK, a Tpe6yDT CT&THCTH'IeCKHA OO,II;X0,11; 0 OCHOBaHHYft Ha aHa.IIH3 e c nyqaAHIIX npouecC OB, 
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perKCTpKpyewwx B XO~e HOpKaHLHOH 3XCn~yaTaUKK, HB~HDTCH H~epHue peaxropu. 

HenpHro~ocrL 11 He3KOHO»KqaocrL YHMBepcanLHUX UBU ~H Oo~Lworo oO~ewa Buqxc~eHMR, 

CBH3aHHux c pemeHMew craTMCTKqecKMX 3aAaq , H B roxe Bpewa xpaaae npocraa crpyxrypa 3TMX 

BUqHC~eHMR, He MCnO~L3YDIIlaH B03KO:iHOCTM UB/i npMBMI! BO KHOrMX CTpaHax K nocrpoeaMD cneUMa

~M3Mp0BaH!IloiX Kallli!H, HKeHHO KOppe~HTOpOB. TaKHe Kallli!HU pa3pa0aTHBaHHCL M pa3pa0aTHBaDTCH 

M B TCX crpaaax, KOTOpue OO~~aDT KOIIlHOII UH~pOBOD rexHMKOD. HAepHHe MHCTMTyTH OC00e HHO 

qacro npoexTMPYDT raxMe xoppe~aropu . rro~ooaue paccyx~eHHH npaBe~a K pemeHMD nocrpoHtL 

cneUMaHH3Mp0BBHH YD KaJIII!HY H B HHCTHTyre teOpHM MH(jlopwaoHH H aBTOKaTH3aUMH lJCAH •. 3ra !.la

mHHa- MYCA- 6 B HacTOHiilee BpeKH ycnemao BHITO~HHet 3aAaqa, CBH3aHHHe C npHWeHeHaew CTa

THCTHqecxoH ~MHaYHKH Ha npaKTMKe. XOTH OHa He 3~aHa cnenaanLHO ~~H ne~eH H~epaoD rex

HHKH, ee nepBUK 3apy0eXHHK 3aKa3qHKOK HMHe:r~H il;lepl!UI! HHCTHTyT. 

2. 0CHOBHUe npH!.IeHeHHH 

MamaHa MYC A-6 npe~a3HaqeHa ~~H oOpaOorxa Bpeweaaux c~yqaHaux nponeccoB, 3anacaaaux 

Ha KarHHTHYD ~eHTy. Ec~K C~yqaHHaH I!epeweHHaH HB~HeTCH c~yqaRHOH ~YHKUMeH He BpeKeHH, a 

npOCTpaHCTBa, H~K B000we KaKOH-HH0y~ ~pyrOH KOOp~HHaTH, TO npK!.IeHeHMe ~amHHH B03KOXHO 

~KWL ror~a, xor~a c nowowLD ~ono~HKteHLHoro ycrponcrBa y~acrcH npeoOpa30BaTL 3TOT c~yqaR

HUH nponecc BO BpeweHHOH c~yqaaHuR nponecc. 

0CHOBHH e pe3y~LTaTH BHqac~eH Hil Ha KaMMHe, no~yqenKe KOTOpHX OO~HOCTLD aBTOKaTH3H-

p0BaHO, c~e~Ke: 

I. Koppe~anKoaaue ~YHKUHH. 

2. 'PYHKUHH pacnpe~e~eHHH_. 

3. Ilpeo0pa30BaHHll 'PypLe. 

tlamaaa cnocoOaa a K pemeHMD aexoropux aecraracrHqecKHX 3~aq. 

I. BuqHC~l!TL HHterpaHH. 

2. Mo~e~HpOBaTL ~YHKUHH 3ana3~BaD~ero apryweara C 3ana3~BaHHew, 3aBHCHiilHK OT 

nepeweaaon Be~aqHHu. 

3. 06pa30BHBaTL nauHTL ~~H KO~enHpYDmeH KamftRU HenpepHBHOrO ~eHCTBHH. 

4. PaOorarL KaK v.sox~re~Laoe ycrpoRctBo ~~a nepeKHoxeaaH aenpepHBHHX cKraanoB. 

5. ITpeoOpa30BHBarL wacmraO BpeweaH aenpepuBHHX nponeccos. 
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3TH npMKeHeHMH HBnHDTCH TO~LKO !.IO~~I!KaoHell H~M ynpoweHHe!.l CTaTaqeCKHX J~aq I! 

He BHSHB aDT YC~OXHeHHH YJ~OB !.lamHHH. 

MamaHa npHcnocoO~eaa a ~~~ aexoropux BcnoworarenLHHX ~eacrBaH: 

I. ITepeHoc CMrHana c o~oll ~opOXKM ~eeru Ha o~y H3 ~opoxex ~yroR ~eeru. llpH Jrow 

!.IOXHO ~06HTLC H OOpameHHH CWHCna OTCqera BpeweHH 3anHC8HHOrO nponecca. 

2. llepeworxa ~earu c OoOHHH ea ~yrYD OoOaay. 

Kpowe nepeqKC~eHHHX C TaH~apTHHX npH!.IeHeHKR KaWHHH, ee !.IOXHO HCOO~L30BaTL ~~~ peme

HHH pa1aoo6pa3HHX 3~aq crarHcrHqecxoro H aecrarHcrMqecxoro xapaxrepa, M npH!.IeaatL ~~~ p1 

weHHH pa3H000pa3HHX 3~aq CTaTMCTKqecxoR ~Ha!.IMKHI ec~H TO~LKO !.IOXHO 3TH 38Aaql! CBeCTH X 

KO!.I0HHaUMM cne~mKX OCHOBHHX ~ei!CTBKD: 

I. 3anHCL 3~eKTpHqecxHX CKrHaHOB C HanpKieHKew, H3!.1eHHD~!.ICll BO Bpeweex. 

2. BocnpOH3Be~eHHe CO C~BHrOW, 3aBKCHillH!.I OT nepeweHHOil. 

3. YwaoxeHHe. 

4. C~ozeaHe. 

5. BaqHc~eHHe cpe~ero 3HaqeaHH. 

6. OOpameHHe CWHc~a orcqera ocH BpeweaH. 

7. reaepapOBaHHe ~YHKUHII -h11. Wt 1 c.f '-'>C C 3~aHHOII ~a30I! ~H W 7>"' t •0. 

HCXO~HHe ~aHHHe , KOTOpHe ~O~XHH Ha !.lamHHe 00pa0aTHBaTLCH, 3anHCHBaDTCH Ha KarHHTHym 

~eHTY CTaUMOHapHOII !.lallli!HH. 

n~a o0pa00TKH nponecCOB, CHH!.IaeMHX Ha wecre HCC~e~eworo oO~eKTa, rrpe~a3HaqeHO 

nepeHOCHOe 3anHCHBaDIIlee yctpOIICTBO, KOTOpoe B HBCTOHmee Bpe!.IH pa3pa0aTHBaeTCH. 0CH0BHaH 

qacrL wamHaaoro BpeweaH cel!qac yxo~r sa pa3pa0orxy werOAOB npKWeaeHHH croxacrHqecxon 

reopHK aa npaxraxe, qro HHKaK ae HB~HercH npocroD 3aAaqeR. 

Pe3y~raru, nonyqaeKHe Ha !.lallli!He MYCA-6, r.e. KOppe~HUHOHHHe ~YHKUHH H T.A., B OO~L· 

WHHCTBe C~yqaeB He HB~HDTCH KOHeqHH!.I OTBeTOK Ha 3~aHRHR BOnpOc, a 1!X HaAO no~BeprBYfb 

eme ~anLaellmen oOpaOorxe. Ho cnocoOa 3TOH ~anLaeRmeM oopaoorKH woryr OHtL paa~HqHHWK H 

weroAH OHBaDT no warewarHqecxoR crpyxrype ae raxHe yx npocrue, rax qro npl!!.leaeeHe YHHBep

canLaon UBW HB~aerc11 nyqmHK pemeHKew aa 3TO!.I 3tane. 06~ew ~aaHHx roxe pe3xo caHXeH - ~H 

onpeAe~eHHH pe3ynLTIIPYDIIleR ~YHKUHH Bno~ae ~ocraroqeo AeCHTKOB, H~H B xpaRaew cnyqae, corea 

3HaqeaHH. OcROBHOe 3arpy~eHHe, B03HHKaDIIlee npH npHweaeaHH yaaBepcanLBOR UBM ~s oOpaOorxa 

Hcxo~aoro KarepHana, TaKHW oOpa3ow ycrpaaeeo. 

qroOa oO~erqHTL OUHcaaaoe pacnpe~e~eaHe rpy~a wex~ wamaaoR MYCA H UBM oOecneqeaa 

B03!.10XHOCTL no~yqeaHS pe3y~LTatOB He IO~LKO B ~0p1.1e KpHBHX, HO H B Ull~OBOH (jlopwe. 
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3. llapaYeTpH K K0HCTPYKTKBHH6 ~aHHHe 

YaiMHa MYCA-6 aHaAOrOBaH. 0AHKK K3 BaEHeAmxx orpasKqeHKA aHaAOrOBHX ~amHH RB~ReTCR 

orpaHKqeHKe roqHOCTK. llpK oOpa6orKe Oo~moro oO~e~a AaHHHX, xor~a pe3y~LTaT no~yqaerca 

K~ KTOr OO!hMOrO qKC~a 3~e~eHTapHHX onepaUKA, TOqHOCTh OC006HHO B8ZHa. TipK pa3pa60TK6 

~aKKHH YYCA-6 TpeOOBaHKD BHCOEOK TOqHOCTK yAeHR~OCh OCOOOe BH~aHKe. 0HO OnpeAeHKHO BH00p 

~eTOAa 3anKCK Ha ~arHKTHYD HeHTY - ~pOTHO KKnyHhCHYD ~O~!R~. 

3TOT BK~ 3anKCK ~cxpeTHHl. KazAO~ OTA6!hHO~y nepKO~ mKOYfthCHOrO CKrHaAa OTBeqaer 

OAftO 3HaqeHKe - npoOa - BXO~aoro cKrHaxa. 

C~eAOBaTe~hHO, 3anKCh Ha ~arHKTHOR ~eHT6 AftCKpeTHaR no Bpe~eHK K KCC~eAYe~e nponec

CH BHp8Z6HH qepe3 KOHeqHoe qKC!O CBOKX 3HaqeHKR B paBHOpa3HeceHHHX TOqxax. 

HCXOAR K3 3TOrO OCHOBHOrO CBOHCTBa 3anKCK, K A~R BC6X OCT8AhHHX OnepaUKA B ~amKHe 

!IHOpaH AHCKpeTHHR cnocoO KCOO~HeHKR. Bee onepaUKK Ae~81lTCR C np00aYK K B pe3yllTare onepe.

UKK noayqaeTCft npoOa pe3y~hTKpyo~eH ~yHKUKK. Te~ C~ AeRCTBKR ~amKHH CTaHOBRTCR QqeHh 

O~K3K~K K AeRCTBKft~ UBY, XOTR OHK npOBOARTCR aHa!OrOB~ nyTe~. 

Ho, B OTftKqKe OT UK~pOBHX ~amKH, pe3y~hTKPYD~Ke KpKBUe ~OEHO no~yqKTh He TO~LKO B 

~Op~e Ta6RK!J,bl AHCKpeTHHX 3HaqeHKll, HO T8.ltJ:e B ~Op~e KHTepnO~KpOBaHHHX, rRaAKKX KpKBHX. 

ltamKHa MYCA-6 oOecneqKBaer TOqHOCTh I/IOOO oT ~aKCK~a!DHOro 3HaqeaKR npK cneAyo~ell 

K0~0KHAUKK onepaUKA: 

3anKCh - BOCnp0K3BeAeHKe - ~HOEeHKe - C~OEeHKe. 

MarHKTHaH neHTa ~eeT 6 paO.oqKX AOpoxex K ABe Bcno~oraTeHhHHe, cnyxam•e A~n 3anKcK 

K~ny!hCOB, ynpaB!R~mKX aBTO~aTKqeCK~ XOAO~ BHqKc~eHKR. Ha KaEAO~ ~ft~~eTpe KaEAOll pa60-

qeR AOpOEKK ~OEHO 3anKCaTh OAHY npoOy (3HaqeHKe) npouecca. MamKHa cnocoOua 3anKCHBaTh 

npoueccH CO CKOpOCTL~ OT OAHOH npoOu B ceKyHAY AO AeCHTK THCRq npoO B ceKyH~. 0Ha C~OEeT 

oOpa6arHBarL npoueccu Ha cxopocTK ~arHKTHOR ~eHTH IO ~eTpOB B ceKYHAY, r.e. IO 000 npoO 

B ceKyHAY, K BHqKC~RTh npK 3TO~ AO fiRTH KOppeRRUKOHHHX ~yHKUKll Cpa3y. 3TO COOTBeTCTByeT 

~o~HOCTK UBM c 50 000 no~HH~K onepanK~ TKna a./,4-C ( Bxmqaa oOpameHKR K HaKOnKTem), 

MaKCK~a!DHaH AHKHa npeACTasneHKR nponecca - 200 ~ neHTH, T.e. 200 000 npoO. Cywxap

HaR eKKOCTL OaYRTK ~amHHH COCTaB~ReT, cneAOBaTe~HO, I 200 000 npoO. 

CpasHeHKe 3TKX napalleTpOB c napaYeTp8lDI cymecTBYD~KX UB!.! RCHO nOKa3HBaeT YA00CTBa 

cneUK8AK3Kp0BaHHOll ~amKHH. 
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4. CTpyKTypa OCHOBHOr O pa6oqero KaHana ~amKHU 00Ka3aHa Ha pliC. I. 

BXOAHOll CKrHaH .JI(/..) 

Bb!OllpaeT npOOH ( CKrH8A 'J cJ:.J 

( AKana30H I OOB) nocTynaer Ha O!OK oOc~eAOBaHKR EO , KOTOpH ll 

) . KaEAaH npoOa npeBpamaeTC R B O~OKe KOAKpOBaHKR KO~ B OAKH 

ppoTHO ~OAY~KpOBaHHHll ~ny~Lc. TaKTOBHe ~ny~LCH K 3TaROHHHe HanpaxeHKa, HyxHHe .MR EO K 

KO~ nonyq8JlTCR OT O!OKa 3T8AOHHHX HanpaxeHKR E3H. H~nyRhCHHR CKrHaH ~(t) 3anKCHBaeTCR 

Ha ~arHKTHYD ~e HTY npK OO~O~K YCK~Kte~e R 3anl!CK Y3 II ro~OBOK 3anKCK f3. Tipll qTeHKK ~ny!LC· 

HHR CKrHaA, OOCHe YCKHeHKR K ~Op~llpOBaHKR B YCK!KTe~e qTeHKR yq, ynpaB!ReT O~OKO~ ~oze

HKR EY. BTOpaH BXOAftaH nepe~eHHaH ~~) O!OKa ~HOEeHKR TOEe ~OREHa 0HTL AKCKpeTHOll no 

Bpe~euK, K no3ro~ noAaeTcn Ha BXOA qepe3 EO. ~KcxpeTK3AUKR y(t) npOBOAKTCR CKHXpOHHO 

AK C Kp6THOCTh~ Jttj , qTO oOecneqKBaeTCR CHHXpOHK3aTOpO~ CHH. 

TIO CRe ~HOEeHKR BOCCTaHaBHKBaeTCR(nyTe~ KHTepnO~KpOBaHKH)n~aBHaH ~p~a pe3yHhTKpyo

mero CKrHaAa B KHTepnOHRTOpe HHT. B TO~ ze 0HOKe, eCRK EeHaTeHhHO, BHqKCHReTCR cpeAHee 

3HaqeHKe CKrHaAa ~ffJ 3a nepKOA ~ , onpeAeHeHHHR ARKHOll 3anKCK KCCHeAOBaHHOfO nponec-

ca. 

MamKHa ~eer mecrL KaH8AOB;Onox-cxe~a OAftOrO K3 HKX 00Ka38Ha Ha PKC.I. 0TAe~HHe 

O~OKK KaEAOro KaH8Aa ~OBHO np0K3B04LHO K0~0KHKpOBaTL npll nO~O~K KO~YTAUKOHHOro OOHR, qro 

AaeT B03~0BHOCTh rKOKOrO nporp~OBaHKR ~OrKX 3aAaq. 

Ha pKc.2 nOKa3aHa cxe~a neHTOnporaxxK npK BHqKc~eHKK xoppenatiKOHHOll ~YHKUKK. HeRTa 

3 8MKHyTa B OeCKOHeqHOe KO~UO, K ee OCHOBHaH qacTL HaYOTaHa B KOHTeRHepe ~HOr~K BKTKKKH 

aa oo~LmKX po~KKax P1, P2 , P3 , P4• HeRTa 35 ~ mKpKHH, ne~opKpOBaHHaH, H npKBOAHTcn B 

ABKBeHKe 3Be3AOqKOll IT, 000p0TH KOTOpOll CTa6KRH3Kp0BaHH C TQqHOCTh~ COTOI! npoueHTa. HepaBHO

~epHOCTK ABKBeHKR HeHTH, B03HHK~He B KOHTellHepe K 3a cqeT 3y0qaTOrO npKBOAa,yCTpaHR~TCR 

pO~KKaKK Ha OOABKBHHX puqarax C npyzKH8lDI P3 , ~' P7, P1, HI, P8 , P2 , H2 Ha pKc.2. fC-ro

HOBKa CTKpaHKR. fA K fB- rOHOBKK qTe&KR HHK 3anKCK. ~ftKBa neTHH ReHTH ~eEAY rOHOBKaYH 

rA K rB ~eaaeTcn asro~arxqecxH nocpeACTBOM cneA~ell cHcre~, ynpaBH~~e~ noaozeaae~ po~H

KOB Pg K PIO npK OOMO.H BBBTa B. 3ra A!KBa K OnpeAe!ReT COOO~ BeHKqHHy 3ana3~BaHKR npK 

BHqHcHeHHK EOppeaaUKOHBHX ~YHXUKA. KftK ~O~e!KpOBaHKK ~y&KUKA 3ana3~B81l~ero apry~eara. 

BcerAa nocae o~oro npoOera Bcero EOHLUa aeHTH no~ roaOBK~ qre&KH no~qaerca ojao 

3Haqeaue XOppeHRUKOHHOA ~y&EUKK ~H ~aHHOro 3HaqeHHR 3e.Da3~Ba&HR K A!KBa neTHK aBTOMaTH

qecxx K3~eanercH Ha &OBOe 3Haqeaxe 3aDa3AHBa&KR. 

3HaqeHHR XOppeHSUKOHHOI ~y&XUKK,nOHyqe&HHe A~R OT~eHL&HX ~CKper&HX 3&aqeHKA ~~ 
HKBeAHO KHrepnO~KPYDTCR, BCHeACTBKe qero. CaYOnKceu, OOARmqeHHHH Ha BHXOA ~amHHH, 3anKCH

Baer noqrK - qro nftaBBYD KPKBYD (pKc.3). 
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Pa60Til npK ~yrHX IXA8X lliTOKaTH3Hp0BaHBHX BHQHCA8RHI aRanOrHQHa BHQHCneHHD !tOp

penRnKORBOR ¢YBKUHH, TOnb!tO BMeCTO 3ana3~BaRHR KeHaeTCR aBTOMaTHqecltH ~yrOI napaKaTp 

(qacrora, ypoBeR~, H r.~). 

O<li!IBI Bll,ll; MeJIHBH UO!ta3aR Ha pHC. 4. 

5. 01111T 31tCOJ!YilTa!UDI. 

Hecxon~xo wecaqe1 o~o-K ~ByxcweRBol axcnxyaraqxx MeJIHHH ae ~aer noita B03MOZHOCTH 

AAR lt&KHX-HK~y~ OltOBQateXaBHX 3aKA»Q8KKR. HCRO tonaxo, qro,xweR MamKHy, RaAO OBXaA8T~ 

e111e weroAixo• ee xcno~~30Bauxa, qro ux qyr~ He xerqe, qew nocrpoRKa »amHHH, ecxx roBopxr~ 

0 npa!tTKQeCitOM npKMeH8RXK CtaTHCTKqecltKX MeTOAOB AnR K3M8p8BHR AHHaMKQ8C!tKX XapaxtepKCTKit 

CHCT8K aBTOMilTKqeCitOrO perynxpOBaRHR. Pa60ta ceRqac B8A8TCR B OCHOBROM B 3TOM HllnpaBX8BKK 

K e•e A~exo Re aaitoRqeH~ 

Ho, QTO ItacaeTCR CaKOR MeJIKBH, KOZRO Clta3at~, qro ORa pa6otaeT K YAOBA8TBOpReT 38A8B 

RKK teXRKQ8CitKK yClOBKRM. 

01111r 3KCOJ!yaranxx noxaa~ qexecoo~paaRocr~ roro ~on~•oro BHBMaBKR, xoropoe ~Hno 

YAeneuo o~ecneqeHKD ~o~~•oR roqROCTK MeJIHBH. 

DClaiKBCTIO B3axKBO!tOppeXRqKOBBHX ¢yaltqHR AOCTHraeT AH.a I/20 OT MaKCKKal~HOrO 

IHXO~OrO HanpRZ8HHR, Aalte 8CJI Kac.ra6H npH 3anHCK npoqeCCOB BH~Hp8DTCR TlllatenaBO, qtO~H 

nOJBOCT~D KCU0Aa30Bat~ pa60QMR ~ana30H. TorAa D' MamKBROR TOQHOCTH - 3TO 2' OT KaKCKK~

BOrO 3BilQeHHR !tOppeXRUHOBHOR ¢yaltqaH. Wa!tcKKanaHHI O~~eM AaRHHX - 200 000 TOQelt AAR 0~0-

ro npoqecca Taltlte O!ta3altCR He oqeH~ ~OnamKK, a npH KHOrHX 3aAaqax HaAO HCitYCCTB8BHHMH 

nytRKB O~XOAKTL 3TO orpaBHQ8BKe. 0AaaKO ~aze TaRDe ~HCtpOA8RCTBHe o~ecneqxBaet nonyqeHHe 

!tpKBOR (txna !tpHBOI Ba pKC.3) 3a 5-!5 MHRyt. 
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Pnc.2 Cxewa neHronporHZKH ~nH nonyqeHHH KOppenHUHOHHHX ¢YHKUH~. 
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CCCP 

limOTOP!iE TEOPETHIIECKHE IIPOEJIEIIH JUIEEPIIETI3ll!!!l! ~II3Hl!ECKOrO 
SKCilEPIIIIEHTA 

D.ll. Kya:t.IIIIH 

B H8etOH~66 Bp6KH Bee OCrpee O~aercH norpe~BOCtl> B paapa~OTK6 8BTOII8TH3&pOB8HHHX 

KOIInneKeBHX B8Yqft0-HCCne~OB8ten:t.CKHX ycrpo~etB, pa~Of8~11X 118 ~886 OeBOBHHX npHB~IInOB 

KH~epBetHKH 1 I-5 I· norpe~HOCT:t. B raxHX rrpa~opax B~SBBHa p~o11 rrpHqHB: cnoaBoeT:t. sKene

pl!lleBra no~qac B8CTOn:t.KO ~eOKB, B oeo~eHHOCTH rrpB KOIInneKeBHX IICCne~OB8BHIIX, qro ~nH 

qenOB6KB etaBOBIITCB BeB03110&HYII yrrpaBn6HBe XO~OII 8KCnepl!lleBTB; eHTy8~H,B03BIIKBD~6 BO 

BpeKH sKcnepHIIeBra 1qaero Tpe~yDr TaKo~ ~~crpor~ pemeHHH, KOTopas ne&HT ~aneKo sa rrpe~ena-

11• qenoBeqeCKIIX B08110&BOCT6~; O~BOO~p88He B6KOTOpHX onepa~~ B eOBOKYUBOeTH C ~on:t.mllll 

qaenOII UOBtOpOB, HBnpHIIep, C~Op II O~pa~OTKB CTBfHCfHqeeKHX ~BBBHX, rrpeBpB~BDT HBOr~a rpy~ 

HCCne~OB8T6nH B lleXBBHqeCKJD pa~ory, OfHHIIaB~ ~On:t.moe KOnaqectBO Bp6116BB; B1 BaKOB8U1 

~on:t.mog noToK HB~p11a~a, nonyqae11og BO BpeiiB aKcnepHIIeBra, ~enaer Beo~xo~~ npoBe~eBHe 

xorH ~~ nepBHqBoa o~pa~otKH ~aHBHX, qro za-sa ~on:t.moro o~~e11a pa~or~, Bpyq~~yD aaqaeTyD 

H6B03110KBO. Bee STO BllnB6TCH npeAUOC~nKBIIH nonBoa Hnll qacTKqsoa KH06pHeTK88~H nO~O~BHX 

zccne~oBaHBa. 

fipB ~eTBnl>HOII paeeiiOTpeHIIII npo~ne~ Kll~epBeTBSB~IIH HayqBoro Beene~OBBHIIH OK88~B86TCB 1 

qro e 11ea CBHSBB p~ TeopeTBqeeKBX BSBHIIonpoBBKBD~x npo~ne11 I 4,5 1, KoTop~e BB&HY He 

ton:t.KO e TO~B SpeHIIH ei!HTeaa HayqHo-Beene~OBBTen:t.CKIIX KB0epH6THqeeKIIX yeTpoAeTB (HHKJ}, HO 

He APJrBX, Oonee o~~x noaa~a. 9ra npo~ne11a Haeron:t.Ko mapoKa, qTo, no-B~BIIOMY, B ~YAY

mall CIIO&eT eOCTaBIItl> OCHOBY Ca!IOCTORien:t.HOU OTpaenz HayKH 0~ HCeneAOBBHHHX, KOTopaH Ha 

OeHOBaHHH BBanHaa 116TOAOB Heene~OBaHIIH 1 UpBIIeHHe~ B pa3nHqBHX OTpBCnHX eoBpe116HHOg 

HayKH, AOn&HB AaT:t. II a T e II a t II qe e K y D t e 0 p H D Hai!Oonee 00mHX 38KOHOIIepHO

CTe~ HCCneAOBBHHH, rnaBHYII o0pa30II: 

a) 00myD reopHD ynpaBn6HIIH XO~OII 8Kenepa11eHTB, e ~en:t.D paapa~OTKH anropi!TIIOB ynpallne

HIIH AnH KOHKp6TBHX enyqaeB Heen6AOBaHHH; 

~) T60pi!D nepepa~~KII II e&eTellaTBSa~H HayqHoa IIH~Oplla~B, e ~6n:t.D ~ql!eneBBH 

anrOpiiTIIOB 00pa~OTKB B eBeTellaTII38~H ~aHHHX Heene~BBHHA, II 

B) reopi!D UOIIeKa BaiiOOnee OnTIIIIan:t.BHX Bap1!8HTOB pemeBIIB HayqBNX 38Aaq. 

Bee Stll BOnpoe~ B8BIIIIOeBH8aBH H npeAeTaBnHDr eo~oA paan~~qa~e eTOPOBH O~HO~ II TO~ &e 

npoOne~ - npo~ne~ npoBe~eHHH aayqaoro aeeneAoBaHHH. B HaeToHme~ pa~oTe Kpyr BonpoeoB, 
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CBB88BBHX c a~ol apo6~e•ol 6y~e~ o6oaaaqa~ca ~epKBBo• •aoJKa•. 

C~em~ ~nun, ftO B no~euee BPBKB 1tpyr BonpocoB, ueBYeiDII Qem. •aoaol", yze 

n~ ae:so~opoe paan~•e, ouuo, B ocaouo•, ~ ... apueu~em.ao 1 apo~eBIIilll aKcne

plllleB~IIII, 0:60 K qac~JIHII ~81111 BayQOro KC~8~0B8l111Bi X~UOCl> 611 DO)Iq8p!EII1fl> 1 ftO pe

•aBK8 npo6.118KH B )tUOif1 BB8 paKOII: II:OBII:pe~BHX ee ~pK;yu:poBOK 1 6UO 611 DOll8SJIHII DO UOrBII 

DpJilDIBBK. 

CIEIIA HA11JHOI'O ~C.ll'J!OBAH!Ill 

I'oBOpa o •aoue• KeK o teopu iaJqma •cOlle~oBaad, aeo6XOAJIIIO DpeaJ~e Bcero ~oq

u~ :spyr ~ex •c~e~o88Bd, so~opwe oaa 6y~u pacc•npoa~, ftO IIOZBO c~ella~ paiWI"'IIH

.. cnoco6aMK, aaapuep, KeK a~o ~eKae~ca B aac~o~el pa6o~e, BH6opo• oO•eR cxe& BayQo

ro •c~e~oBBBu. 

IB BC8B09110ZIIHX CX811 8)18Cl> BH6p8B8 B8C~If8 pacapoc~paa8BB8B B 8CteC!BeRBo-B8~ 

lfCC~8~0B8liiiBX (plfc.I). 

llpeJ~c~a~eue •cC.II&JIOBBBifR B ~e no;llo6aol cxeKK noa~ae~ npoBec~• KB~eKB~•qac1oe 

•ayqeue 0611RX CBOICU BOB;llelc~Bifl B8 o6ieK~, CIIIIOrO o6~~8 If lf8118p~e~Boro Dplf6opa, 

B898BKCiflfO 0~ II:OBII:pe~BOro B~a •. HeKO~OpH8 Dpe;ll88p~em.BHe peay~~8~11 B ~011 B8Dp8BI8B .. 

paaee Own• no~eBH a~opo11. 

Cxe•a p•c.I np• cDBOllnecsoll aan.c• pacD8)1ae~ca aa CKCteK;yypaneRd: 

I. wA- vif, 
ftO oaBaqae~: • V- BO&,Jtelcn•e Ba A-o6ien •cC.IIeAOBBDR ;11an 11 ~Be~ o6:r.eua • n11eaea-.., 
BHI A - o6iea~• i 

2. "H-.h. 
•Bo~elctBife ~- ~Be~a aa •ce~e,~toBa~em.cKd H- np•Oop .~tae~ aenocpe~ctBeBBHI peay~~a~ 

-h. •; 

3. hf> --t 

•BOs;llelc~e ~ - peay~~a~a aa B-BHqKC.II~em. ;11ae~ o:sona~ex.BHil peayx.~a~ •ccne.~toBBB .. 
"e •• 

t 

4. L :r "' ( L.,., ; I.." ; L 6 ) 

•urop~ •cC.IIe,JtoBBBKaL, coc~o~ n urop~a ynpaueua •c~OQDaKI BOQelc~nl L w , 

urop~ ynpaueua lfCOll&AOBBte~cx ... np•Oopo• l.11 • urop~ ynpaueua BHqK~Uell 

l.a •. 
fiOJI 8 ~ r 0 p If ~ If 0 If If C C ~ 8 A 0 B 8 R If B 6y,Jtelf DODifB~ COIIOKJDROCfi BeKo

~OPifX BHCK88HB8llllll 1 JHDoaH8Bife KO~OpHX 88A8~ K ;liOC~ .. 8BifD )t8Zif lfCC.II8,Jt088UB. Hll0r;ll8 6y~e11 
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roaopa!~ o sae~sx aarop~ 11ccze~oaaa.a, no~paar-eaaR OABO KnH Hecxon~Ko anexeHTapPKX 

.OAIIOIIIId, DOl DOC&eA&BBB 7WIOBDCft QOBDIBU !81CJ18 BHCita8HBaftllft9 ;ltU8HIIe KO!OpHX Be

qe•ecooGpa&BO B pa.xen a~a.-, pe11aexo1 11ccne~oBa!enex. 

fipllllflpil BHOKa811B8.11d: 

I. "BUII'iiB ~8lllllill nplllSop• i 

2. •na.oca Q0~0.8BIIK a•eKIB!BpBa•; 

3. "CnpBBI~DB npoBiplllll&ll il!OPJ11Za• II !.D. 

Beoua BBIIBB Bonpoc o peuasallJIII L, • IIH 6y~ex paunau ~aa BIIJIB peanBB8!UUI L:J 
teop8!~8~ pea.B~ - 8!0 COBOK1DBOCU CIIIBOal'i8CKI saDBCBBBHX BHCKBBWBBHd, ODIICWBBD

..X gpoqecc IICO.e~oaaa.a,11 npBK!I'iBCKJ» peu11s~ - coBOK1DBOCt~ onepallJII (xexa~caax, 

.-estpneoSBX 11 ~-~. axo~ a nponeoo 11cone~oaaa.a. Alropatll accne;~tOBBBBII aasoBeK pea

an;re .... , eo.11 ~~~ coBOQDBocn BHcaaswBaRd teopetneon peanasoBBBBoro anropnxa, c:r

•ect)Jet np8Ktll'i8CKII ,p8Bnll878118ft COBOI7DBOC!~ COO!BB!Ct~IIX onepaQBA. TBKIIII 06pa8011 

a.toa&tii88Qal asonepaKeuta osaaqaet OtKCKBBBe peanasyexoro anropBtMe accne;~tOBBHIIH 11 no

crpolllae oootll8tctB7Jilel oxeu. 

no xapBKtePJ saaac1111octll uropBtaa llccne;~toaBHd ot pesya&tatoB ero ot;~tea&BHX aae~eB 

xouo paunan cae,QJ~~~Be ~Ba una: 

I. leOtKBI enropBtll - 8!0 QOCX8~0B8!8~HOCU 7KB8aBIII,B KOtOpol K~oe 8B8HO He BBBII

CIIt Ot pes;ra&tata BHD~eBBII ~:rrax sBe~eB, a tox 'iBe&e 11 paccaatpBB&exoro. B npotBBono

•ouox Clf'iae, KOr~a eta 88BBCIIIIOCU IIJieetcft, 6y~ell rOBOpiiU 0 rB6KOII uropnxe. CBBB~ 

II~ ;rnpa .. ~IIM 8B8BOII II :rnpBBnReiiWIIB, QOK888BH811 88 p11c.I, CIIIIBOnB'ieCKH MOKBO 88DIICBU: 

L, : ( ~~~ j l;H l L: ) . 
Bto &BB'illf, uo uropBt& ;rnpauean nplllSopox 11 BOQelctBBHD saBBCIIt ot o6pa6otKB ABHBHX 

IICC&B~OBaa.B. 

Qllla 118 OOBOBBHX s~aq CIIKtesa BKKY B 8a&mD'i88fCII B peUJIBBQBJI 8!01 o6patBOI CBBBII 

aBtOIIB!II'iiCKIIIIII 7CtpoiCtB81111, 'itO DOBBO~ nepe~an 7Qp8Bn8HIIe 8KCD8piiii8Ht011 UeKtpoB-

1101 1181111He, aotopaa B tBKol c11cte11e 6:r~et npe~cta~ co6ol ;retpolctBo, coeto~ee 118 

IK'ii~~BOI .aBBBM I 7 1, pa60t~el no uropii!IJ o6pa00tKII pes;r~tatoB 11 ;rnpaBI~el 

II8IIIIBB 1 8 1, pa6ot~el H8 ocHoBB ~OPII!IIOB ynpauean aauelctBBHD • npa6opa. 

00patHBH CBBU B rB6KOII urope11e Be;ltet K !OJ11 9 UO paOota ero BB8n8B IIOKet 118118-

HBUOII BO Bp8118BB - 8!0 OCHOBBOI ot•a.ae rB6KOrO ~plltll8 0! 118CtKOrO o6ycnBBIBB88t 

paunae npBKeHBeKHX B BKKY fnp8DBDUIX IIBIIIIB. 7np8Bnfti)U.B IIBBIIHB, pa60t8DIIaft HB OCHOBe 

K8C!KOrO anroplltll8 9 8B8~B IOtoporo Be IIBHHU!CB BO Bp8118BB 9 MOllet 6WU CBBte8BpOBaR8 118 

0611'iBHX •orneCSBX uexeHtOB una i!JIH, B,BE, B tO Bpeu KBK ~B C11Hte88 ynpBBnl!llllell 1181111-

BB C rB6KIIJI uroplltiiOII 11X H'~OC!BfO'iHO, B711H11 BBeKeBtw, pa60t8 IO!OpHX 88BIICIIt Of Bp8118BB9 
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T.e. ecnH B RepBOM cnyqae CHrHan HB BHXO~e noruqecKoro 3R6M6HTB SBBHCHT TORLKO OT KOM6H

HB~H BXO~HUX CHrHBROB 0 TO BO BTOPOM cnyqae OH SBBHCHT H OT BByTpeHHerO COCTOHHHR sneueB

TOB B ~BBHH~ UOM6BT BpeU6HH. 

n. 0 MOAERHX ROrRKW ~CCREnOBAHHA 

KaK 6HnO BHHCH6HO EHme, ~nH CHHT6BB H~KJ C rH6KHU anropHTMOM B606XO~HMB nOrHKB, ROS· 

BORRD~BH OnHCHBBTL H3M6BRD~H~CH BO Bp6M6HH npouecc. PaCCMOTpHM aneueHTBPHYD MBT6MBTHqec-

KYD ROCTBHOBKY npo6neMH. • 

fiyCTD 1>- KRBCC EHCKBSHBBHHR PL,c KOTOpHUH HM66T ~eno HCCne~OBBTenL, ORHCHBBH ynpaB

R6HH6 3KCR6pHM6HTOU H 06pa60TKY ero pesynLTBTOB. Kaz~oe H3 3THX BHCKBBHBBHH~ XBpBKTepH

syeTCH 11 ~0CTOB6pHOCTLD" - t>io KOTOpBH YKB&HBB6T HB CTeneHD COBR~6HHR BHCKBSHBBHHH B 

Kaz~~ uoueHT Bpeueaa c ero OnHTHO~ npoBepKo~. UycrL, ~anee, ~ - Knacc oraomeau~ Rj 
M6ZAY STHMH BHCKB8HBBHHRUH 0 TOr~a anropHTM HCCne~OBBBHH MOZHO 38nHCBTL: 

Lj = (P,) 12:~ r~e: P;={ P"} ~ <p , R,· {RJJ ~ R 

H6KOTOpHe COBOKYRHOCTH, 3aBBCR .. e OT KOHKpBTRHX BccneAOBBHHR. 0TBOCHTenhHO BpeUeBH 3TOT 

BnrOpHTM MOZeT 6HTL qeTHp6X THROB: 

I. P, 't p(-t) R, I= R(-1::1, 

T.e. EHCK88HBBHHH H OTHOmeHHH M6ZAY HHMH B Rp0U6CC6 HCCne~OBBHHH He H3M6HRDTCH BO Bpeue

HH. 9TOT cnyqa~ B H6CKORLKO UeHee 06~e~ ~opuynHpOBK6 paCCM8TpHBB6T C0Bp6M6HHBR CHUBORH

qeCKBR norHKB /9,10/. 

2. p:J = p (T.) R, = R(tl. 

9TOT ~HauerpanLHO RpOTBBOROnOXBH~ cnyqa~ B HBCTOR~ee Bp6UH HCCne~OBBH B6CLUB B6ROnHO 

j9,II,I2/. 

3. 

4. 

P-,= p(~ 

P:~:;: p(-l:) 

R1~r<C!) 
12.:~ = R (tJ. 

9TH RpouezyToqHHe cnyqau COOTB6TCTBYDT ABYM APYrBU BHABM anropHTMB HCCR6AOBBHHH. 

RerKO BHA6TL~ qro BBH6onee 06mHM HB BTHX THROB anropHTMOB 6yA6T BTOpO~. 0H BKnmqaeT 

B C66H TBKH6 BHCKBBHBBBHH KBH1 Hanpuuep: 

"flpH60p A A0nK6B 6HTL BKnDq6B TOnLKO B MOM6BT ucqe3HOBeHHR CBrHBnB X, ecnH Be RpOH301-

no Broporo RocrynneHHH cHrHana ~ "· 

3AeCb TepMHBH"B UOUCHT HCqe3HOB6HHR","RpOHSOmno", 11BTOpoe ROCTynneHHe" - 0AHOU6CTRH6 

norHqeCKHe OTBOW6HHH, CBH38HHH6 C OnHCBHH6M BSM6HHDmHXCR npoueCCOB. 06HqHBH norHKB 
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"AH~DRXUII", "KOB~OBKUBK" B "oTpHQBHHR" Be noaaonRBT 8BanH3BpOa8T~ fiOA06BY8 BYCK88Ya8-

HMR. 

KaKBR K3 UOleneR c~ecTayo~ noriK HBM6onee npRrOASB lXR p8CCUOTP8HBR anrop~YOB 

aToporo THna? 0Ta8T 88 8TOT BOnpOC B H8CTO~ee Bp8UR Male! 6Y~ 1 8CT8CTB8BB0 1 Xa.i B8C~Ma 

opzeaTapoaoqaYM, z6o OnYT noraqecaoro aaanHaa aayqaHX zccneloaaaaa noKa q!o aeaaaqzTenea, 

aecuoTpB sa To, QTO BTB npo6neua BBnR6TCR anoqeaoa npH pemeaiH B&laqx aounneacaoa aaToxa

THaan~• HByQHHX HCCX6l0B8HHR. 

Bosuoaao, qTc a cnenH~HHX cnyqaax, noTpe6yeTCB coxpaseaze aenpepYBHOCTH aaaqesxa 

BCTHBHCCTB l. TOrAH AnB norHQ6CKOR o6pa60TKM anropHTUOa HCCX6lOB8HBB 6Yl6T B6o6XOlBK8 

aenpepYBHQ-BH8QH8R norHKa,o caottcTaax KOTOp~R a B8CTOB~ee apeUB UOKBO n~ AOr~B~CB. 

Cnyqatt aenpepYBBQ-3H8QHOR norHKH np6lCT8BXR8T H6COUB6BBYR HBTepec, H60 B aaqec!ae BYQKC

XHTeXLHOrO annapaT8 lXR Hero, no-aHlHYOyY 1 fiOlO~eT U8T8U8THqecKHR 888nB81 KO!OpHA paapa-

60!881 aecoUBeaao, 6onee nonao, qeu lMCKpe!HYR annapaT. lnB T6XHHqecaoa peanaaanMM aenpe

pYaao-aaaqaoa norHKH, no-BMlHYOuy, noTpe6yDT9R aenpepYaao-aaaqBYe norHqecaHe ua.HBY THna 

aaanoroaHX. 

OlaaKo B PKAe cnyqaea npeACTaBnBeTCB aaa6onee nenecoo6paaaYM AnR nocTpoeHHR anropBT

uoa ynpaBneHHR npHU8HRT~ Tp8X3H8QHYD norHKy, ~60 1 TBK K8K HCCX8AOB88Be BBnB6TCB HSUeHRD

m~YCR nponeccou, 8 CYTLD BCRHOrO M3U8HRDI!IerocR nponecca RBnB8TCR HBnMQB8 K8KHX-nH60 CBOR

CTB1 OTCYTCTaHe HX1 nH60 nepeXOA OT OABHX CBOttCTB K APYrHY, TO paayUBO npB OnBC8BHB B3U6-

BRD~CR nponeccoa HCnonsoaa~ TPH 388Q8BHR IICTIIHHOCTI!: OABO 3Haqeal!e o/. CBR38HO C HBnHQI!-

8M CBORCTB81 Apyroe ¥- C OTCYTCTBHeu, Tpe~e {3- C nepeXOAOY OT H&nHqza K OT.CYTCTBHD1 n1160 

aao6opoT. ilpM arou Tpexaaaqaaa norHKa lOnBBB axnoqa~ a ce6s norzqecal!e oTaomeaaa rena: 

"a UOU8HT" 1 "nORBneHHe","a&lepaaao•, "aacTynHno" B T.n., 8 T8KB8 OCBOBH08 CBOttCTaO pean~

BHX npoueccoa, BBKnoqaomeeca a Tou, no npMXOA K o(, na6o K ¥ acerAa cneAJer qepea ,a 
T.e. aCRH06 CT8BOBneHH6 "H&nMqBfl•, nH60 "OTCYTCTBHR" BCerAB HAST qepea CTBAKD• nepeXOAB" 

(npHanan aenpepYHBOCTH). 

B ~a!aHRCKOU YBHBepczreTe paCCYOTpeBY HeKOTOpYe caoRCTB8 fiOA06HOR 3- 3H8QHOA norHKB 

0K838XOC~ 1 qTo TaKII6 XOrHKH BnOllH6 uoryT Cl!YBIIT~ YA06HYU RBYKOU AXR H8nHC8HBB B UHHHMH88-

UHH anropHTUOB ~H3HQ6CBHX HCCX6AOa8HHR. 

X0!6l!OCL 6Y OTU6THT~, QTO npH pemeHHH BOnpOC8 0 KH6epH6THB8UHH aayqaoro HCCX6AOB8HHB 

ByaBO HATH no nyTH COSA8BHR T8KOR norHBH 1 KOTOp8R U~KCHYBnBO COOTB6TCTBOB8X8 pemaeuoR 

npo6neue KBK C TOQKH apeBHB AemeaH3HH C03A8B86UHX ycTpORCTB H HX 6YCTPOA6RCTaHR1 TBK II C 

TOQK~ 3p6HHR UBKCHYBnHOtt npOCTOTY B3YK8 ynp8Bn8HRR STHUH ycTpORCTBBYH. B03UOKB01 q!O a 

OTABnBHX Cllyqaax 6yAeT BYrOAHa Aayxaaaqsaa norHKa, a APYrKX - 3-x aaaqaaa HnH aenpepYBHo

aaaqaaB - ace 38BHCHT 0! ao3UOBBOCT8A TOR Hl!H HBOR norHKI! B cnenz~HB8UHB BOBBp8!BOR npo6ne
HY. 

I 53 



W. IIPOBJIEIU J!OCTOBEPHOCTH 

J!~R p83BHTH8 ~OrHKX BArOpHTKOB BCC~eAOB8HBR, KpOKe HenocpeACTBeRHOI p83p860TKH ee 

xarexarHqecxoro annapara, aeo6xOAHKO pe•ea•e PRAa APYrKX, 6onee xnH xeaee CBR3aRBHX c HeR 

3aAe .• 0Aaa H3 OCHOBRHX npH 3TOK - 3aAaqa 0 "AOCTOBepROCTH". J\OCTOBepROCTb 6una Onp8AeneHa 

KaK CTeneRb COBnaA8RHR BHCK83HB8HHR C ero OnHTROI npoBepxoK. Tpe60BaRHe XO~HqecrBeRHOR 

onpeAeR8HROCTH • npHBOART K PRAY TPYAHOCreR, OCHOBRaR H3 XOTOpHX - npaxrHqecxoe onpeAe~eHHe 

!) . J\RR npeOAO~eRHR 3TOR rpyASOCTH KOZHO npeAROZHTb HeCKORDXO 6o~ee HRH Keaee YAOBnerBO

pBT8RbHHX pemeHHA. 0AHO H3 HHX 3aKmDqaeTCR B TOM, qTO BHCK83HBaRHe npHBOAHTCR K TaKOKY 

BHAJ, KOTOpuA n03BORReT BeCTH OnHTRYD npOBepxy ero AOCTOBepHOCTH ~H3HqeCKHKH HRH APyrHKB 

KeTOAaKH H3KepeHHH. TaKOA nOAXOA npHeKneK AHR yCTaHOBReHHR AOCTOBepHOCTH TeoperHqecKKX 

KOAeneA, OnHCHBaD~HX HCCReAJeKHA 06~eKT. qT06H ycraROBHTb 0 HanpKKep, creneHb AOCTOBepHOCTH 

BHCK83KBaHHR: "MOAenD MI OnHCHBaer AaHHHR 06~eKT HCCReAOBaHHR", He06XOAKHO npHBeCTH 3TO 

BHCK83HBaRHe K PRAY 6onee KORKpeTHHX THna: "ITOBeAeHHe 06~eKT8 npH B03AeRCTBHH ~~ H Y(L 

OnHCHBa8TCR ~YHK~OHaRbRHKH 38BHCHKOCTRKH ~! H ~2• 3 TH BHCK83HB8HHR AORZRH 6HTb HenocpeA

CTBeHRHK cneACTBHeK KOAeRH M1, KazAOe H3 HHX 06RaAa8T reM HRH HHHK BeCOK, B 38BHCKKOCTH 

OT CTeneHH ero CBR3H C C~HOCTbD KOAeRH. B AaRbHeAmeu 3TH BHCK83HBaHHR HyZHO no B03KOZ

HOCTH AOBeCTH AO BHCK83HBaRHR 0 3aBHCHKOCTRX KeZAJ HeKOTOpHUH napaxeTpaKH, KOTOpHe KOZHO 

H3KepRTb OnHTHHK nyreK, noc~e qero AOCTOBepHOC Tb KOIHO HaiTH nOACqerOK creneHH COBnaAeHHR 

H3KepeHHHX 3HaqeHHR C npeACK83aHHHKH ARR AaHHOA KOAe RH. 06~aR AOCTOBepHOCTL KOAenH onpe

AeRHTCft H3 nonyqeHROR COBOKYnHOCTH C yqeTOK Beca KaiAOrO qneRa 3TOR COBOKynHOCTH. ITOA00HHA 

nOAXOA n03BORHT npH oueaxe KOAeRH n0~30BaTbCft He COKHHTeRbHOA HHTyx~eR, a KO~HqectBeHHOR 

xapaxrepHCTHKOR. 

TaKOBH 06~He C006pazeHHR no nOBOAY npo6neuw onpeAeneHHR AOCTOBepHOCTH. EcreCTBeHHO, 

qro ARR KOHKperHOrO pemeHHft TOR H~H HHOA HCCReAOBaTeRbCKOR 3aAaqH 3THX o6~HX C006paxeHHA 

ABAeKO HeAOCraroqHO. He06XOAKHO p83pa6orarb KOHKpeTHYD KeTOARKY pemeHHR 3TOR npo6neuw, 

npHeKReKYD B p83H006p83HHX CHTY~RX. 3ra KeTOARKa AOAIHa O~Hp8TbCR Ha KareKarHqecKHR anna

par, KOTOpHR n03BORHT HOpKaRH30B8TL npouecc OnpeAeneHHft "AOCTOBepHOCTH 0 H Beca. 

IY. IIPOBJIEUA OrrTHI.IH3AliiD! HCCJIEJ\OBAHIUI 

KaK MOzer BHr~RAeTL HCC~8A0BaRHe C nOKO~bD HHKY? 0ARH H3 BapHaRTOB nOA06HOrO HCCReAOB8-

RHft H3R8l'a8TCR BRie. ITpeXAe Bcero 3aKeTHK, qro HHKY AORZHH p83pa68THB8TDCR TaKHK o0p830K 0 

qro6w oxBaTHTb no B03KOIHOCTH 6one cropoa roro uacca o6'1oexroB, xoropse npeAno~araercll 
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KCC~e~OBaTL C DOKO~Lm HHKY, HRHKK C40B8MH rosopa, HKKY ~OnxBH 6YTL XOKDA8ECBYMH ycrpoR

CTBaMH, r.x. BaK6onee nepcnextKBBOR npe~crasnaerca KH6epaetHs~a KU8BHO xownnexcBHX npo6-

~ew. 3ro rpe6osasHe npHBOXKT x rowy, qro HKKY ~onzBY o6ecneqHBaTL HCc~e~osasHe aecxo~&KKX 

napaMetpos,xownnexcao xapaxrepHS~KX o6~exr. 

Ec~H KCC~e~OBaHKB 6y~et BBCTHCL ~0 K8CTE0Kf ~OpHTKf~ TO B DaMRTL HHKY ~O~a 6Htl> 

sse~eaa nporpaMKa Hcc~e~osaHHR HHtepecym~KX sac napaMetpos, r.e. nporpaMKa ynpasneHHR 

B03~8RCTBHRWH H npH60pOW 0 He 3aBHCH~ OT pesy~&TaTOB HCC~e~OBaHHH 

Brow c~yqae, xor~a Hcc~e~osaaHe 6y~er ~TH no rH6xowy ~ropHtwy, s~aqa nporpawKHpo

BaHHH c~ecrseHao ycnozHHtca. rros e~eaHe HHKY B 3tow cnyqae ~o~ao wo~enHposat& nose~eBHe 

sxcnepHWeararopa, pem~ero no~o6Hym 3~aqy. CxewatHQBO nyr& HCC~e~osaa•a,no xoropowy ~et 

3KCnepHWeHTatop, WOKBO H306pa3HTL B BH~e BBKTOpHOR C8TKH,HS06pazeHHOR Ha pHC.2. Pacmz~po

BYB8HTCH pHCYHOK C48~HM 06pa30W. Hcc~e~OBaTe~&, HCXO~R H3 C006pazeHHR " CL 0 (pe3y4D

TaTH npe~~KX HCC~e~OBaHHA, teOp8THQ8CKH8 C006pazeBHR H T.n.), BY6HpaeT 0~0 H3 B03~eR

CTBHII Wz. Ha 06MKT HCC~e~OBaHHH• 3TO B03~ei!CTBH8 npHBO~T E OTB8TY V'4 , aH~Hpya 

orser o6~exra, 3KcnepKUearerop ~•6o 3aK8HQHBaet Hcc~e~osaaHe (nyr& 4), ~•6 o npo~o~aer ero 

(nyT& 2), ~•6o nepexo~r x ~pyrowy B03~eRcts.m (nyt& I), xpowe roro, s ~6ow cnyqae, ec~• 

3TO nosso~aet pe3yn&rar, Hcc~e~osare~& wozer BHQHCXKSL o~a H3 HHTepecym~HX ero napawerpos 

(X2). XapaxtepHO, QTO 3TOT napaMetp HBOr~a KOKHO Onpe~e~HTL, HCDO~L3YH pesyA&TaTH COBepmea

HO pa3~H'IIIHX B03~8RCTBHA. 

MOKHO nOKa3aTL, QTO 3KCnepKU8BTato~, BH6Hp~HR HaH60~ee KOpOTKHR nyTL HCC~e~OBaHHR 

~a no~yqeHHH aeo6xo~HWHX napawerpos,pemaer THnHQHYD 3~aqy o6 onrHKH3BnHH npouecca, HO Ha 

6 o~e e swc oxow yposne, qew 3TO ~enaerca ceAqac npH ontHMHsau•• rexnHqecxHX npoueccos. 

B xaqeCTBe OnTHyYKa B HayqHOK HCC48~0BaHHH woryT 61lTI> Bll6paHH H8CKOAI>lt0 KpllTeplleB, 

RanpHWep: KKHHyYW 3atpaQHB8HMOrO BpeweHH Ha no~qeHKe pe3y4&TaTOB 0 KHHKUyY CTOHWOCTH HCCAe

~OBaHHH, KaKCHWyM npOCTOTil 3KCnepHW8HTa4DHOR YCTaHOBEH, KaKCKUyK ~OCTOBepHOCTH no~yqaeMHX 

pe3y~&TaTOB H ~p. 00HQHO nHTamTCH nOB8CTH HCCA8~0BaHHe no TaKOWy nyTH, QT06H no 803KOKHO

CTH y~OB48TBOpHTI> BC8W 3THM KpHT8pHRW. 

H3 BHM8H340X8HHOrO BHAUO, QTO ~H o6ecneqeHH8 pa60TH HHKY no rH6KOKy ~rOpHTKY HCcne

~OBaHHH, H806XO,J;Hil0 pa3BHTH8 WatewaTHQ8CKOR T80pHH ODTKUaBDBHX npoueccos/ 14/ npHW8HHT84D

HO x npo6~ewe Hcc~e~OBaHHH. Hexoropwe pesynrarw s stow aanpaaneHHH yxe no~yqeaw pa~ow 

aBTOpOB J6,I3j. 
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Y. TPEiiOB.AHIDI K KHEEPHETI!3KPYEMOI1 IIPODREllE 
H 3MAIJH HOHIGI 

B 38XAmqe&B8 p8CCKOTpKK Tpe~OBaBBR, KOTOpHK ~OnXBa Y~OBn8TBOpRTh Hayq&aft np0~!8Ka, 

qTO~W ee peBeHie ~W!O B03KOZHWK H ~8!8COO~pa3HWK C nOKO~hm HHKY B nepeqHCHHK OCHOBHWe 

3~aqx, CTO~He nepe~ "BOKKOR". 

HaK~Osee BBXRW8 Tp8~0BaBHR X B~qaeR npO~HeKe no KH8BBm aBTOpa COCTORT B cne~~eK: 

I. Dpo~sewa ~oAX&a ~WTh axTyaAhB~R B waccoBoR. 

2. Opo~ecc xccse~oBa&MR ~oKZeB nOAAaBaThca peasKSyewoR npaxrxqecKB asropBTKH3~XB. 

lOAX&a ~WTh B03KOZBOCTh aBTOKaTB3~B ynpaBneBHH HCTO'IBBKOB B03l8RCTBH2 H npH~OpOB, &e

O~XO~ AXR pemaewoR npo~seww. 

3. lOnxHW C~8CTBOBaTh Kp&TepzR OOTBKaHhBOCTB HCCH8~0BaHBR H K8TO~ aBTOKaTBqecxoro 

onpeAeneHHR "AOCTOB8pBOCTH" B pawxax AaHBOR npO~seww. 

qTO K8CaBTCH npO~aew, CTO~HX nepeA 0 HOHKOR", TO Cp8Aft BaH~O!ee B8XBWX uyXBO OTWe

TBTh CJieAfm~lle: 

I. MaTewarzqecxoe onzcaawe npo~eccoB Hccse~OBaHHR. 

2. C03AaHH8 Ra ~a3e 3TOrO OnHCaHBR KH~epReTzqecKHX ycrpoRCTB,WOA8HHpym~HX nOB8A8BH8 

IICC!8AOBaresa. 

DepBaR npo~aewa B cBom oqepeAb pacnaAaeTca Ha 3aAaqy nocTpoe&za norwxz wccaeAOBa&HR, 

C ~e!hm H8X0~8HHR a!rOpBTKOB ZCCH8AOBaRHR H CHHT83a HHKY, H Ha 3aAaqy OOTHK113~HH npO

~ecca BCC!8A0BaHHR. 

CBKOCTORT8HhHWR BHTepeC npeACTaBHS8T nOCTp08RH8 T80pHH npOB8pKH H CBHT83a WOAeneR, 

onzcwB~HX •ccae~ewwR o~~exr. 

Cpe,ltll APYrBX 3aAaq B8XHWX ~a "BOHKK" KOXBO OTW8THTh: 

I. C03AaHM8 O~~eR reOpHB B03A8RCTBHR, H8X0~8HHe O~~BX 3aKOBOKepROCTeR HCnOXb30BaHHR 

B03l8RCTBHR B HCCH8AOBaBB8X, KOTOpHW OHB OOlqftRRmTCR H83aBHCHKO OT KOHKp8THOrO BHAa, C 

~e!hm BCOOHh30BaHHR 3TOR T80pHB npH WamHHHOW OOBCKe nyTH HCCH8AOBaRHR. 

2. Pa3pa6ona xz~ep&erzqecKHX ycrpoRcTB ynpaasRD~HX B03AeRctBHHWH no aapaaee 3aAa&

HHW nporpaKWaw. 

3. HccAeAOBaHHe B3aBKOAeRCTBHH "qeJOBex-wamH&a". 

4. Pa3BMTH8 O~~eR TeOpiDI CHCTeWaTH3~IDI H aBTOWaTH'I8CKOR O~pOOOTKH Hay'IHWX AaRHWX. 

5. Pa3BHTH8 O~~eR W8TOAO!OrBH, C ~eH»m HCnOX&30BaRBR wetOAOB HCCn8AOBaHHR p83pa6o

TaRHWX B OAHBX 0Tp8C!8X APyrHWH Otpac.tRWH Hayxz. 
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6, P83pa60TKa O~~ero R3UKa Hayqaoro HCC~e,J~OBaHHR ,JI~R KaKCHK~hHOrO yrrpo~eHHR O~~eHHH 

cnenHaKZCTOB p83ROO~p83HUX OTpac~eU HayKH H O~~erqeHHR KaT6KaTH3~H HCC~eAf6MHX rrpo~~eK, 

3axaa~aaa pa6ory, xoqercn aup83HTD HcxpeHHilll ~~aro,J~apaocn pyxOBOAHTMil llpo6~e»Hol! 

~a6oparopHH ~H3MKH no~yrrpoao~RHKOB RaTBHI!cxoro rocyRHBepcHTera K.K.BHro~y H Aoueary ware

»aTHqecxol! K~~pu RaTBBIICKOrO rocyHHB6pCHT6Ta B,K, ~eT~OBY 3a HHTepec K pa6ore H UeHHUe 

KpKTHQeCKHe 38K6QaHHH, 

n H r e p a r y p a 
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PHC. I 

Cxewa aayqaoro Hcc~eAOBaHHH 

OCl 03Ha'IBHHH: 
'VI -Hc:rOI!HHK B03,neHc:rBHH WL ; ~ -oO'LeKT Hcc~e,noBaHHH; 

(i - npHOop,perHC:rpHpyn~HH OTBeT OO'LeK:ra, Vi -O:rBeTH OO'LeK:ra 

Ha B03,neHc:rBHH; B - BHIIHC~H:re~~, nepepaOa:rHB~HH aenocpe.n

cneHHYe pe3y~~:ra:rH h. B OKOHI!ateJII>HHH pe3y~ua:r e ; Lw J 

L .. 1 Lr. - a.nropH:rKH paOo:rH ynpaUHJJIIIHX yc:rpoHc:rB,oOecne'IHBBil-

~HX paOo:ry W , H H B L ~ - oO~HH a.nropH:rw Hcc~e-
,IJ;OBaHHH. 
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PHC.2 

Cxewa BeK:rOpHOH ce:rKH HCC~eAOBaHHH 

0603Hal!eHHH! 

~ -B03,D;eHc:rBHH; CL -Ha'laJII>HYe CBe,D;eHHH 00 OO'LeK:re; 

\r - o:rBe:r oO'LeK:ra Ha coo:rBe:rc:rByn~ee B03)l;eHc:rBHe; X -napa

we:rp, no~ez~HH onpe,neHeHHD B npouecce HCCHe,noBaHHH; c:rpeHKH 

Ylta3HB81l:r HanpasHeHHOC:r~ 3HeMeH:rapHHX npouecCOB HCCHe,D;OBaHHH. 
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PHC.2 

Cxewa BeKTOpHOH CeTKH HCCHeAOBaHHR 

0603HaqeHHR: 

\{ -B03~eHCTBHR; CL -HaqanDHHe CBe~eHHR Od Od~eKTe; 

\r - OTBeT o6~exta Ha cootBeTcTBYD~ee B03~eHcTBHe; X -napa

wetp, no~ez~HH onpe~eneHHD B npou;cce Hccne~OBaHHR; ctpenxH 

y&83HBRDT HanpasneHHOCTb 3HeWeHT8pHHX npOUeCCOB HCCne~OBaHHR. 
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CCCP 

JlETOl! II!IDIJ!l!IIDIX KBMPATOB llEPDm!HOI'U BBJJ. 

A.ll. 3ei!Jtnn~. H.A. KonYJ!oB, 
B.A. }lllll]l!lXIII 

D .JtOK~~e coo6~etcs o pa3pa6otxe, o6ocHOBaHHII • axcnepBIIeHT~bHOI npoBepxe cnoco6a 

npoBe.JteHHR XpHBHX no OnHTHUII TOqKaK lleTO.JtOII HaHIIeHbEHX XBa.JtpaTOB C Becawx Toqex, aaBIICB

~ OT HX OTX~OHeHHI!. 

MeTOA npHIIeHKK z B tex c~yqaax, xor,Jta lleTOJt HalllleHbmHX XBaJtpatoB B ero xlacc~~qecxox 

BH,Jte ,JtaeT OmH60qHHII pe3y~bTaT, HanpHIIep, npH HeCHIIIIetpHqHOII 3aKOHe pacnpe.JteKeHIIK OTXBO

HeHHII . 

llpKKeaeuHe 11eto.1ta lBH o6pa6otxH tpexoB Hcxxoqaet npHIIeHeHHe nporpallliU "Bw6poca• toqex 

• coxpa•aet wamHHHoe BpeVH. 

B 3a,ltaqax H.Jtepaol! ~113HXH qacto B03HHxaet Bonpoc o npoBeleHHH xpHsol! 3a.JtaHHoro B~a no 

COBOKynHOCTH 3KCnepHIIeHTaHbHHX TOqex. B xaqecTBe HarBHJtHOrO npHIIepa IIOBHO npHBeCTH ~qy 

BOCCTaHOBReHHH npOCTpaHCTBeHHOrO pacnOlOSeHHH Tpexa no ~YII ero CTepeOCHHIIKaH B TOll C~yqae, 

XOrla OTJte~bHHe TOqxH, H311epeHHHe Ha K~pax, He HBKRDTCH COOTBeTCTBYD~IIH. B 3TOU C~ae 

npoeK!lHH C~OBHOI! npoctpaHCTBeHHOI! BHHTOBOI! XKHIIH HHTepnpeTIIPYDTCH KpiiBO I! BtOporo nOpHAXa 

( q~e scero - napa6o~ol!). 

llpoBeleHHe KpHBOI! no 3aMJ!HHII Toqxau OCy!lleCTB~HetCB no lleTO,J;Y HalllleHbiiHX KBaApatOB 

(MHK) TaK, qto6H CyY!Ia KBaJtpaTOB OTK~OHeHHI! OT,Jte~bHHX toqex OT npoB e,JteHHOI! KPIIBOI 6una 

IIHH11118.Jib HOI!. 

B C~yqae , tC~II 3aKOB pacnpe,Jte~eHHH OTKnOHeHIII! 118.JIO OtnnqaeTCH OT HOPII8.JibHOro, TO MHK 
,JtaeT xopomHe pe3ynbtatw. 

Ha npaKTHKe ze OT~Hqne 3axOHa pacnpeJte~eHHH OTXHOHeHHI OT HOpuanbHOrO 3aqactyD 6HBaeT 

BeCblla 3HaqHTenbHHII. 

06~HCHHeTCH 3TO Tell, qto KpOIIe OmHOKH, BHOCIIIIOI! IIHOro xpaTHHII pacceiiBaHHell H.JtepHOI! 

qaCTIIUH B BemeCTBe H CTaTIICTHXOI! pOCTa ny3HpbKOB ( ecnH B xaqecTBe ,JteTeKTOpa HCnO~b3yeTCH 

DY3HPbKOBaH KaKepa), Cy8eCTBYDT eBe OIIHOXII H311epeHIIH OC06oro po,Jta, B !leBOII nO~IIHH~eca 

3ax0Hall CTaTHCTHXH, HO qacTOTa nOHB~eHHH KOTOpiiX HaCTOBbXO HH3Xa, qto npH H311epeHIIH OXBOrO 

tpexa ne y,Jtaetcs uaOpatb .JtOCtatoquoro xonHqectsa toq! x ABH ysepeuuoro onpele~eHHH 3axOBa 

pacnpe,JteneHHH HX OTKHOHeHHII, H, c~e,JtOBate.llbHO, VH yaepeHHOrO 'npoBeAeBHH KPHBOII. 

llpH11epo11 TaXHX OIIHOOX OCOOOrO POla IIOryT CnJBHTb pe3KIIe OTK~OHeHIIH B ~HBeHHII aBTO!Ia

THq eCKOR H311epHTeBbHOR CHCteiiH, BH3BaHHHe 3aTeiiHeHHHIIH Ha ~TOCHIIIIKe H~H nepeceqeHHmiB 

tpeKOB. 
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llpx oO~ew xonxqecrse roqex, CBHKaeMHx Ha rpexe,I5-25 mr , xoxaqecrso roqex c aHOMalL

HHKK orx•oHeHKKKK cocrasxner oOHQHO 1-2, pe~o ~o 4-5. 

0'1eBB~O, 'ITO 00~aH xapTHHa pacnpe~e-eHHH OTIAOHeHKH B 3TOK CKyqae noxyqaercH HeCKKKeT

pH'IHOH, H xpHsan, nposeAeHHaH no MRK, Oy~er omaOO'IHOi. 

llo3roxy npe~apHTeALHo, nepe~ nposeAeHHew xpHsoR no KHK, ocy~ecrsxnercn (npH pacqere 

Ha 3AeXTpOHHO-CqerHUX KamHHaX) nporpawxa "BU0poca• TO'Iel C aHOKaALHHKH OTXAOH9HHHKH. 

llporpaKYH 3TH KHOrOqHCAeHHH H pa3H000pa3HH, O~aKO BH O~a H3 AO CHX nop pa3pa00TaH

HHX nporpa¥¥ He rapaHrmpyer roro, qro swecro aHOKaALBOR roqxH He OyAer sudpomeHa peryxnpHa!, 

Kpowe roro, npocroR •auopoc• roqex npHBOAHT E CHHxeHHD oO~ero HX xoxHqecrsa, x, cxeAosarexL

Ho, r. yxy~eHHD roquocrH od•ero pesyxLrara no cpasHeHBD c reoperHqecxx soswoxHHK. 

rrosroxy ecrecraea&o B03HHK son~tc • ct3~&HHH Hexoroporo warewarH'Iecxoro wero~a, npzew

xeworo H a arow cnyqae. 

UexecooOpa3HO paccwarpHsaTL nporpawxy •suOpoca• roqeK coswecrRo c KH!t xax pacmHpeHHe 

KHK nyrew BBeAeHHH AHCEpeTHUX BeCOB OTAeALRUX TOqex - "0" A!H BHOpomeHHOA H "!" A!H OCTaB

AeHROH. RpHTepHeK A!H BUdopa seca HBAHeTCH OTKAOR9HHe roqEH OT pacqeiHOA KPHBOR. 

EcTeCTBeHRO BUOpaTL A!H BenHqHHH Beca He AHCEperHyD, a HenpepHBHYD 3aBHCHKOCTL OT 

OTKAOHeHHH. 3TO C000paxeHH9 H 0UAO nonozeHO B OCHOBY K9TO~a HaHKeHLmHX KB~paTOB nepe~eH

HOrO seca (llHHIIB). 

PaccworpHw AAH npocroru OAHOilepHHII cxyqaa. ITycn Xi (l. =1,2,3 •••• ) ecn onurHue 

AaRHue, noAqHu~ecs 3axoHy pacnpe,!IexeHHH N : X, E N{Ci,6) : r~e ii -napa-

llerp ROpllaHLHOrO 3aEOHa, 6 - AftCDepCHH. TpeOyeTCH HaRTH Ci • 
ilpH MHR B xaqecrse OQeHEII AAH ct pacc!laTpHBaeTCH B9!H'IHBa Q! : ... 

r;-1 /'t..X,; 

:t p · 
J.c.J "" 

a."' "' (I) 

rAe pi. - sec coorsercTBYDmero H31lepeHIIB. 

3aAaAIIIl _?i 
1 

Kar. ljlyaEIU!D OTKAOHeHIIHt CAeAYDIIlHll 00pa30il: 

- ~~(~· - a.f 
j"Ji ::::- e ~ i -6. c.o~t..si. (2) 

Taxoll DBA saBI!CIIl!OCTII sudpaa, so-nepsux, H3-3a xapaxrepa, xoropull cxeAYeT ell npll,llan 

(c yseAI!'I eRHel! OTK!OReHI!H DeC AOAXeR YJleRLmaTbCB), 11, BO-BTOpHX, no aHaHOrHH C ljlopllOil HOP

Jla!bHOrO 3aKOHa p&cnpeAeAeHIIH. 

ilpll TaKOl! onpeAeAeHI!II Beca OQeRKOil ~N BeAH'IHRH it ll0X9T HBAHTbCH XOpeHL ypaBHeHHH: 
.... ·e- :~(.14.· -Q);z 

~ (~ 
a. = f e -j:'·r.x.: -Q)z 

l•l 
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Mono .JJ;OKa3an, 'ITO, ao-nepaux, np11 .JJ;OciaTO'lHO llaJIHX 111 

no rpascnes.JJ;esrsoe ypaasesae 

1111eei O.JJ;IIH, II npi!IOII e.JJ;IIHCTBeHHHR KO~eHL, 11, BO-BTOpHX, 'ITO : 

""e-1-rK._-Q)rl. J 
~ - [ *' . x..· a 1.:: c .,_ 1. 
~-? [ e-l'r-¥.--oJ" J-

( 4) 

r.JJ;e f'{ fl] - aepoHTRocn co<lhiTIIII A, a aeJIII'lHHa £ >() npoH3BOJILHa. 

~OKa3aTeJILCIBO npOII3BO.JJ;IITCII nyTell IICnOJIL30BaHHII 3aKOHa ClOJILmiiX 'lHCeJI, OHO .JJ;OCTaTO'lRO 

rpowos.JJ;KO 11 cymecTaeasoro IIHTepeca ae npe.JJ;cTaBJII!er. 

TO : 

EuJia npo1!3Be.JJ;esa onesxa ToqsocTH weTo.JJ;a. 

ECJIII nOJIOli:IIU: 

; 

-1-

(t.~ k E d. lC', ~ •" 'h. J, (5) 

(6) 

0TIIeTIIII, 'lTO .JJ;OKa3aTeJibCIBO nocJie.JJ;Hero paaeRCIBa (6) O.JJ;HOBpeMeHRO IIBJII!eiCII .JJ;OKa3aieJIL

CTBOII e.JJ;IIHCIBeHHOCTH KOpHH ypaBHeHIIH (3) . 

Cnpaae.JJ;JIIIBOCTII pa.JJ;II CJle)J;yeT IaKll:e CKa3aiL, 'lTO npOII3Be.JJ;eHHall OQeRKa TO'lROCTII pemeHIIII 
~c 

II BeJll!'ll!Hhl ~ HBJ!HDTCH 3aHI!ll:eHHUIIH. 

Pemen11e ypaaseRHH (3) wo:a:er OhiiL noxyqeso weTO.JJ;OII npocrux HrepaQHA 

a.* - -ki..... Q.._, 
k -I><> (7) 

onpe.JJ;eJII!eTCII 113 COOTHOmeHIIII: 
~c }z ~ --;r(Xi-Q._, 2 ~ 

e ( ~- - a...) ... m.;.._ ~ 

~~ )~ - ~ (of'< - c;.._, 
e ..e 

a... I.., (..x, -a) 
• J (8) 

T.e. Beca OepyTCII no np e.JJ;hi.JJ;ymen IITepaUHII. BeJII!qiiHa t70 IIOll:eT <lh!TL npOII3BOJ!LHOA. B KaqecrBe 

ee o<lhl'lHO oeperc11 onesxa cL"' , B311TM no MHK.IIocJie.JJ;oaareJILHocn G?., cxo.JJ;HTCH, 11 npHTOII 

001!3aTeJibHO K KOPHD ypaBHeHIIII (3). 

B seo.JJ;Howepsow cJiyqae, aanp1111ep, np11 npoae.JJ;eHIIII napaOoJIH Bli.JJ;a 

!/ 
(t) .t (1./ fsJ 

=a.x +ox+- o (9) 

Ha nJIOCKOCTII no COBOXynHOCTB TO'leK ~· ;!.· ( i c 1,2r .. , A) nplllleHeHHe lleTO.JJ;a CBO.JJ;HTCII K HIIJ[e-

cJie.JJ;YJ>IIIeiiY: 

OOossa'lllll ~-< 
(t / It (c) 

o... ...r.- + 0" .K,· 

( L • 11 2, 3, ... 1 h } 

(J} 
+ 01< 

(I(' • I, 2, 3, . •• . I 1.. } . 
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pi 

HI 

HI 

KJ 

HI 

}! I 

Ill 

}! I 

o: 

HI 

)II 

Ill 

r ; 

(I 

Ill 

,,~ c•J 
Tor,11;a Oe , t:l,. 

(I) a. onpe,ll;enl!etcl! rax: 

• z ~~( ·-St.;· ;t .. ~ ru. - u. ) h. - T ~ 111:-1 '" (~} (II ...- r 7' 7,.,_, z. . '5" e ( ,,, L J 
~ e ('h -'J,d,=,,~_rr;.,~, ~- -"~· -a.r,· -a (II) 
t•f ~ Q 

,..,r" ~al Cl..~J HaXOJliiTCII no IIHK. 
~. ' ~. ' 

l!p11 3TOII Ha K~OII mare C'IH~aiTC1ccpeAHeKBaAP6TH'IHOe 

,. " v ;;, ( "..- Y.~ ~ ; 

H CpaBHHBaeTCII C 

Kax TOJ!UO 

,..._, 

I f:c - f,._,/ ~ J 

OTKJ!OHeHHe: 

(I2) 

(13) 

( J onpe,ll;eJIHeTCII TO'IHOCTbD BHqHCJ!HTeJibHOR llamHHH), HTepaQIIII OKaH'IIIBaDTCII, II npHHHMaeTCII 
r,1, 01 r~/lt ,~, f.tl.t: (sJ 

Q.. ::: q... ; Ci "'" Q._ ; C7 = o,. . (14) 

3xcnepHIIeHTaJibHan nposepxa IIHKII duna npo,11;enaaa Ha cqerHoA 11am11He ·~Henp". ByqHcneHHII 

BCJ!IICb B pe:11111e nnaBalllleA 3ani!TOII. OdpadaTUBaJIIICb H3llepeHIIII, nony'leHHHe C nOilOJIIbl) aBTOila

Ta, pa3padoraHHOro ~113HKo-TeXHHqecxllll KHCTHTYTOII AH YCCP. 

HHXe npiiBO,li;IITCII TadJIHnH HeKOTOpHX H311epeHIIA II pac'leTOB. 

B TadJIHue I yxa3aHH oueexH ,li;Jlll a ' nOJIY'IeHJrue xax IIHK (pacqer I), Tax II MHKIIB (pac

'leT 2). B OdOHX cnyqal!X aHOIIaJibHO H3MepeeHall TOI!Ka I7 He yqaCTBOBaJia. .. 
Kax BH,li;HO 113 npaBeAeeeux 3HaqeHHII ~ , pa3HHUa B pe3yJibTaTax, nony11eHHHX no KBK 11 

VHKIIB,cosepmeHHO He3Ha'IIITenbHa. 3To cnpase,li;JIHBO ronbxo nHmb ,li;JIII TO'Iex, pacnpe,ll;eneHHe xo

ropux nO,li;'IIIHI!eTCII HOPIIaJibHOIIY 3aKOHy. 

PaC'IeT 4, npoBe,ll;eHHHA no IIHK, BKJ!DqaeT TO'IKY I7, II pe3yJibTaTH CIIJ!bHO OTJ!HqaDTCll OT 

nepBHX ~YX CJiyqaeB, 'ITO onpe,li;CJ!IIeTCII pe3KOII HCCHIIIIeTpHell 3aKOHa pacnpe,ll;eJieHHII OTKJ!OHCHHII, 

BH3BaHHOII aHOIIaJibHOII I7-ll TO'IKOII. 

Pac'leT 5 npoBe,ll;eH TaKZe C yqeTOII I7-ll TO'IKH, HO no MHKIIB. Pe3yJibTaT no~'IIIJ!CII IIHOro 

nyqme. BeJIHqHHa OmHdKII npll HTepaQHIIX 113dpaHa ~ = 0,0005 1111. 3Ha'ICHIIC ~ DH'IHCJieHO no 

ljlopwyne ( 5). 
~z 

PaC'ICT 6 OTJ!HqaeTCII TOJ!bKO Tell, qro BeJIH'IHHa ~ BHdpaHa B 8 pa3 donbae, qeu no 

oueexe ljlopwyllll 5. Pe3yllbTaT npaxT~~qecxH coanaAaer c pacqera1111 I 11 2. 

ApyrHe xopHH ypaseeHHe (I) npHodpeTano TOJ!bKO np11 3Ha'leHHIIX ~ B 30-60 pa3 no cpas

seHHil c oueHxoH (5). 3TH ~KTH no,li;TBep~T cxpoiiHOCTb oueeox (5) 11 (6). KHoroxpaTHOR npo
~~ 

sepxoR lilll senHqHJru ~ H3dpaHo 3Ha'leHxe: 

..t• -
~-

I 
~(.rt' -.rt}2 
I-tA: 

I64 

) ( I5) 

npl!'lell .Ki -Y4 (llaKCHIIaJibHHR pa3'ClpOC TOqex) ecTb BeJIHqiiHa nOCTOIIHilal! ,li;Jlll aBTOIIaTII'IeC! 
/L 

II3KeplltenLHOro np11elopa JtaHHoro T11na 11 ,JJ;aHHoll cep1111 rpexos. l!p11 noll sen~~qaee :z: roq1 

npaxrxqecxH HCKJII)qaercn 113 pacqeros. B 3Tow np1111epe npeiiiiYJIIecrso MHIOIB nepe,ll IIHK (cosa 

110 c nporpalllloll BHelpoca roqex) ee O'leBlll!HO. 

Eonee yde,JJ;IITeJieH np1111ep, npiiBe)teHHHII B TadJIHQe 2. 1 II lj B 3TOII TadJIHQe 3TO ROO] 

HaTu or,lleJibHHX TOlleR rpexa BHCOK03HepreTII'Iecxoro nporosa. B 113llepeHHII 11ueercn oAUa as< 

Hall TOI!Ra I7. B 3TOII TOI!Re nepeCe'leHHe C ,llpyrHII TpeKOil BH3BaJIO TOJ!'IOR B CJ!8,ll;ll.eR CIIC l 

eBTO'MaTa. 

PacqeT I npose,ll;eH no MHK. llo AaHHHII pacqera I 3Ha'IIITeJibHHIIII oTxnoueHHIIIIII odnaAaDT 

xpo11e TO'IKII I7, e~e I9 II 20. l!porpalllla BHdpoca TOlleR HCaJII)qi!T IIX II BTOpii'IHHII pacqer ( < 

eleu 2) ,llacr IIHHe 3Ha'leHIIII napa~~erpos napaeloJIH. 

KCTIIHHUIIII IIBJ!III)TCII 3Ha'leHIIII pacqeTa 4, B ROTOpOII IICKJ!D'IeHa J!IIWb aHOIIanbBal! TO'IXa ] 

KaK Bll,li;HO, oda pacqera II I, II 2, pe3RO OTJ!H'IallTCll OT pacqeTOB CTOJ!dQa 4. 

l!pHueseslle MHKIIB (crondeu 3) ,11;aer 3Ha'leHHII napa11erpos, wno OTJIH'IallJIIIIeCII or rex, 1 

pue BU'IIICJieHH C OTdpomeHHOII I7 TO'IROI!. 

TaKIIII odpa30II, MHKIIB HCKJII)qaeT OWIIdRII BU'IIICJieHIIII, CBII3aHHUe C OTdpaCUBaHHell none31 

TOlleR. 0,JJ;HOBpelleHHO )laKe "ordpomeHHUe" TO'IRII npO,llOJ!Kai)T l!aCTII'IHO yqacTBOBaTb B BU'IIICIIt 

nosuma11 ero TO'IBOCTb. 

l!pH 3KcneplllleBTaJibHHX pacqerax no MHKl!B ROJ!H'IeCTBO IITepaQHII OdH'IHO HaXO,li;IIJ!OCb B nj 

,lleJ!aX 2-3, O'leHb pe,llKO nOBHWai!Cb )10 5 • 

llporpa~~~~a BHdpoca roqex CBI!3aHa odHI!HO c 4-5 xpar~ru~~ npoc'leTOII no IIHK. MamiiHHoe BJ 

rax1111 odpa30II,Ha 3TOII onepan1111 coxpa~~~aerc11 B I,3 + I,5 pa3a. Oel~eu nporpaiiiiH Taxze ox1 

3HBaeTCII MeHbWe MilK COBIIeCTHO C nporpaiiiiOII BUClpoca TOlleR. 

B 3aKJII)qeHIIe npHBe,llell OQeHKY HeodXOJtiiiiOII TO'IHOCTII 113llepeHHII TpeKOB ll,llepHHX 'laCTIIU: 

npoii3Be,lleHHYil np11 orna,llKe nporpa111111 YRKIIB. 

00H'IHO npHHI!Tal! roqHOCTb 113UepeHHII COCTaBJ!HeT 2,5 MK, 'ITO OdOCHOBHBaeTCll, BOOdJIIe l 

p11, He,llocraroqso. 

~eno B TOU, 'ITO 113UepeHIIII KOOp,llHHaT OT,lleJ!bHHX ny3UpbKOB nORa3aJIII, qro IIX QeHTpH 

Tl!aeCTII I!UellT OTKJ!OHeHIIII OT cpe,llHell TpaeRTOpllll 'laCTIIUH, pacnpe,JJ;eJieHHHe no 3aKOHy, ClnH : 

K HopuanbHOl.:Y, c ,ll;llcnepcHeR 6t = 8 + IO IlK (B nnocKOCTII ljloronneHxH, np11 ,ll;llauerpe ny: 

KOB 40 + 70 IlK). 

l!pHqHHa 3TIIX OTKJ!OHeHHII, KaR yze rOBOpii~OCb, IIBOrORpaTHOe pacceHBaHIIe qacTHU B Be· 

~eCTBe II CTaTIICTI!Ka pocra Caiii!X ny3HpbXOB BOKpyr QeHTpa HOH113aui!H. 

~3uepeHBe BHOCHT ,llononHIITe~LHyll om11dxy Eil, pacnpe,ll;enenl!e xoropoR raxze no,li;IIIIHeHo 

HOpuaAbHOuy 3aKOHy. 

B pe3ynLTare 3xcnep11lleHTarop no~yqaer o•HOxy c ~cnepc11ell 

!65 



6 •..; 5 1L 4- ~--;'_ (I6) 

Ec1111 npi!Hl!Tb 6~ = 2,5 w, TO noJIYqaeu BeJIIItJIIHY 6" = 8,5 + 10,5 w, a npa ~ x 5 Ill! 

6' = 9,5 + II w. 

3TO 03Ha'iaeT, 'ITO npll yxy~eHIIII TO'IHOCTII 113KepeHII2 BABOe - C 2,5 ~0 5 loll( cyMKapHas 

tO'iHOCtb n~aet Jlllmb na IO%, QTO rpe6yet (AnH no11yqeHHH npesHe2 TO'IHOCTH onpeAeJieBIH Gf ) 
~eCHTIInpo~eHTHOrO yBeJIII'IeBHH QHCJia 113KepeBHHX TO'ieK, 

ITOCJie~ee He npe~CTaBJIHeT 60IIbmoro tpy~, II B TO ze BpeKH TO'IHOCTb 2,5 loll( B 5 loll( OT

HOCHT 113KepBteJibHHe np1160py K COBepmeRHO pa3RHV KJiaccau no CJOZROCTII BKnOJBeBIIH II CTOIIXOCTII, 

HKeRRO n03TOKy BO BCeX ~bHe9.mHX pa3pa60TKaX, CBH3aRHHX C ny3HpbXOBQKH KauepaMH, ~0-

nyCJtaevaR OmH6Ka 113Kepei!IIH CHIIZeHa BABOe DO CpaBHeHHI! C npeZRIIKII 06pa3~. 

n 
nn 

I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

IO. 
II. 
12. 
!3. 
!4. 
I5. 
16. 
!7. 

X, (vv) 

10,5800 
10,5873 
10,5873 
10,5873 
10,5824 
I0,5000 
I0,5000 
10,5775 
10,5775 
10,5824 
I0,5775 
!0,5749 
I0,5824 
10,5175 
10,5873 
!0,5849 
10,7324 

a'~~ 

Ta61111ga I 

I 

~i -Q* 

-0,0016 
0,0056 
0,0056 
0,0056 
0,0007 

-0,0016 
-O,OOI6 
-0,0040 
-0,0040 
0,0007 

-0,0040 
-0,0067 
0,0007 

-0,0040 
0,0056 
0,0031 

I0,58I7 

PacqeT lfo 

2 3 

.x,-~ 

-0,00!5 
0,0057 
0,0057 

-0,0057 
0,0008 
0,0015 

-0,00!5 
-0,0040 
-0,0040 
0,0008 

-0,0040 
-0,0067 
0,0008 

-O,OOljQ 
0,0057 
0,0032 

!0,5816 
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J,-o+ 
-0,0104 
0,0031 

-0,0031 
-0,003! 
-0,0080 
-O,OI04 
-0,0104 
-0,0129 
-0,0!29 
-0,0080 
-0,0129 
-0,0155 
-0,0080 
-0,0129 
-0,003I 
-0,0055 
0,!417 

10,5906 

4 

.X,· -(1 .. 

-0,0057 
0,0015 
0,0015 
0,0015 

-0,0038 
-0,0057 
-0,0057 
-0,008I 
-0,0081 
-0,0032 
-0,0081 
-0,0108 
-0,0032 
-0,0081 
0,0015 

-0,0008 
0,!465 

10,5858 

5 

x,- ci~ 

-0,0016 
0,0056 
0,0056 
0,0056 
0,0007 

-0,0016 
-O,OOI6 
-0,0040 
-0,0040 
0,0007 

-0,0040 
-0,0069 
0,0007 

-0,0040 
0,0056 
0,003I 
0,1506 

I0,58I7 

u 
nn 

i,. 

I. 8,2050 

2. 8,4975 

3. 8,8149 

4. 9,I574 

5. 9,5248 

6. 9,8549 

7. IO,I874 

8. 10,5375 

9. I0,8674 

IO. II,1950 

II. II,5375 

12. II,8974 

!3. 12,2548 

14. 12,6173 

!5. 12,9599 

16. !3,3200 

!7. !3,5548 

IS. !3,4574 

!9. !3,4450 

20. !3,6125 

21. !3,9899 
dl)fl 

Q.}.;f 

aw..a 

l.Ji 

8,6498 

8,9623 

9,2800 

9,6000 

9,9250 

10,2523 

10,5648 

I0,8874 

II,1999 

II,5224 

II,8449 

12,1625 

12,4875 

12,8048 

!3,1249 

!3,4423 

!3,3724 

!3,4774 

13,5048 

!3,7599 

14,0924 

TaelJI•na 2. 

Pacqer Jlo 

I 2 3 

//"' . '1, - ~i. If; - Y.· IJi- fl/' 
-0,0146 

0,0!06 

0,0198 

0,0074 

-0,0200 

-0,0068 

-0,0083 

-0,0137 

0,0076 

0,0127 

0,0221 

0,0135 

0,0174 

0,0120 

0,0298 

0,0328 

-0,24II 

-0,05!7 

-0,0!36 

0,0963 

0,1044 

-O,OOII20 

1,1688 

-0,1713 

-0,0088 -0Jl2!9 

0,0144 ,.....- -0,0093 __ / 
o-;o205 0,0190 

0,0073 

-0,0219 

-0,0099 

-0,0124 

-0,0187 

-O,ODI 

0,0069 

0,0163 

O,OOBI 

0,0125 

0,0080 

0,0269 

o,o:x>9 

-0,0526 

-0,0145 

,t. 

-0,001235 

1,1950 

-0,3147 

o,oro6 

-O,OI48 

-0,0006 

-0,002I 

-0,0084 

-0,004I 

O,OI36 

o,OI93 

0,0059 

0,0039 

-0,0083 

0,00!7 

-0,0047 

-0,2848 

-0,0926 

-0,0524 

-0,05II 

-0,0476 

-0,00716I 

I,0877 

-0,2291 

4 

Yt· - y; 

-0,02I8 

0,0072 

O,OI88 

0,0103 

-0,0150 

-0,0008 

-0,0021 

-0,0083 

-0,0038 

0,0143 

0,0203 

0,0073 

0,0058 

-0,0059 

0,0048 

-0,0009 

-0,0886 

-0,050I 

0,0555 

0,0529 

-0,00741 

1,0924 

-0,2074 

* C!J-* z CtJ~t 
II, = a,. _j. ~ (,1 J: + afl'* (i-1,2.5,···, 
':1' t. I. 

167 



IIATEPIIAJIII Cl!lln0311YIIA, HE BOIIIEJ!!IIKE B HACTO!Il!IHR CI>OPHIIK 

I. UH~ponue uero~u perHCTpaUHH H suqHc~Hte~LHue wamHHY e 3KCnepRKeHta~•
uoA ~H3HKe (o63op), r.».3a6HRKHH. Padora ony6nHKOBaHa (npenpHHTY OKHH 
1134, 1913, ! 914, lY6Ha, 1964). 

2. 0nTHMH3&UHR ft~epnoro H3MepHTenbHOrO 060py~OBaHHR H ynpaBn8HH8 HM 
C DOMO~hD CQ8THOR uamKHY, l.llapaH, ~eHTpa~bHUR HHCTHTYT ~H3MQ8CKKX 
Hcc~e~oBaHKR, Ey~anemr. Pa6ora ony6nHKOBaHa (npenpMHT OHHH P-1893, 
AY6ua, 1964). 

3. BonpOCH BUBO~a 3KCnepHM8HranbHOR HH~OpMaUHK H3 MHOrOxaHa~hHUX 
H3wepKrenLHux CHcreu, B.H.JaKpwR. Pa6ora onyOnMxoeaua (npenpHHT OHHH, 
1859 , nyoua, 1964). 

4. KOHTpOnHpyeMHI BHBO~ 3KCnepHK8HT&lhHUX ~&HHYX Ha ne~oneury, 
B.A.Dna~KMMpoe, B.H.3aupHR. Pa6ora ony6nHKOBaHa (npenpHHT OHHH, 
1849, lY6na, 1964). 

5, 0630p pa6or, BUDOnR8RHUX B uateu&Tftq8CKOM OT~ene BUQHCnHrenhHOrO 
ueHrpa OHHK no oOpa6orxe 3KcnepHueuranLHHX ~&HHwx, nonyqaewux • npo
nauoeux, ny3upLxoswx xawepax H xauepax BHnLcona, H.H.fosopyH. Pa6ora 
ony6~HKOB&Ha e uarepHanax cose~aHHR no uareuarHqecxHw uero~ pemeHHR 
3&~&q R~epuoR ¢H3KKK. lYOHa, 17-20 HOR6pR !964r. (npenpMHT 0}~11, 2005, 
lY6na, 1965). 

6. CBR3h uamHHH "MHncx-2" c ycraHoexawH Rn6oparopHH ueRrponnoR ~H3HKH 
H syqHcnHrenLHol uamHHOI, A.H.Acraxos, C.B.KaiHKOBa, 3.B.Rwceuxo, 
B.A. Ha~eHH, O .K.II~e~LeB, B.li.Ceuamxo, OHHH • .noxna~ He nocrynHn B 
Oprxouwrer. 

7. llonyanrouarHqecxHR MHKpocxon, H.Kox, f.Tanep, BliP • .noxna1 He nocry
nHn B OprxowHrer. 

8. UH~poaaR ~orHqecxaR cxeua ~nR orcqera xoop~MHar, ll.AM6po, B.~.HHKHR, 

B.H.KanycrHHa, H.C.Mopo3. Pa6ora ony6~HKOBaHa (npenpHHT OHHH, 2056, 
lY6Ha, 1965). 
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