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B a ·a n e H H e 

. XapaKTepHolt oco5eHHOCTbiO TeXHHKH ll.llepHoll c..neKTpocKonn:n: smnSieTcSI Henpe

pbiBHoe ynyqweHHe paspeweHHSI ·cneKTpoMeTpH'IecKoro TpaKTa; CTpeMneHn:e noaox

CHTh .s!jl!jleKTIIBHOCTb npOBOllHMbiX HaMep9HIIfi, s!jl!jleKTHBHOCTb Tpyna SKCil9plfM9HTa

Topa npn:aeno K H_CilOnb30BaHH!O' CnOlKHb!X KOMnneKCOB o.5opyllOBaHHSI, '!aCTO BKniO

'IalOWHX u· mr¢poaoxe Bhi'!acnB:TenbHbie MawnHhi (UBM). OnHaKo HepenKo aapll.lly c 
' ( . . - ' \ : 

HCIT01ib30BaHH9M TaKHX KOMnneKCOB, 05nanaiOWHX. 5om,WRMH IlOT9HilH81ll>Hb!MH B03-· 

.MOlKH.OCTl!MH. npH HaKonneHRH H o5pa50TK9 HH!jlOpMaiUra, npHM9HSI9TCS! TpallHUHOHHag· 

MeTOllHKa o5pa50TKH. H H8KOM9HHs( naHHbiX. <:JTo SIBnSieTC.II cywecTB9HHb!M TOpMo-

30M B pOCTe npOH3BOllHT9nbHOCTH Tpyna ~KcnepHM9HTaTopa, 

· .. B HaCTOli!Uee apeMl!. ewe ae~cywecTayeT an oirraManbHoro aapnaHTa· cocTaaa 

. · o5opynoaaang nmr Toro ann aHoro anna nsMepeHafi, HH ycTaH:oanaweficll MeTona

KR upoaeneHal! asMepeanil c ncnom.aoaaaneM UBM. 11saeCTHO aecKonbKO pa5oT, 
· 11,2,3/-- n · - . . 

IlOCBl!IU9HHh!X STHM BOnpoCaM . , 0 cyrueCTBy aBTOpb! STHX pa5oT saHl!Tbl 

pe'weHH9M Bonpoca ~ B KaK~lt Mepe H Ha -KaKHX aTan~X HylKHO 8BTOM8TH3HpOBaTb 

HaionneHne a o5pa5oTKY HH!jlopMauna n KaKyiO 'IaCTb sToro nponecca MOlKHo oc-
. - ' . -

TaanTb"'IenoaeKy c ero ·onhlTOM n naTynunelt, TaKoe pasneneHae·¢yaKunfi ylKe Ha-. . . . ' 

MeTanocb, n oHo npennonaraeT Hann'Ine onepaTHBHoro ycTpollcTaa CBSI3H.'Ienoae-
. . 

Ka c. UBM. OnanM H3 yno5Hb!X cpellCTB CBS!3H B STHX Clly'!aSIX .IIBnSieTCll yCTpoll-

CTBO sasyanbHoro npencTaaneH:ag aa¢opMaunn (ocnnnnorpa¢) a co'IeTaHIIn co 

CB9TOBbiM J\:apaf!lla~OM (C.K) -/4 /. . 

O'!eaiinHo, <iTo sTa CB.II3b ·nonlKaa 5hiTb o5ecne'!eHa onpeneneHHhiM .II3hiKOM, 
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BbtpaJKaromnM KaKoe-To aeo5xo.nnMoe KOJ1It'leCTBO onepauna, CBstaaaabiX c aa~toxme- · 
I c • 

~neM n o5pa50TKOH peaym.TaTOB on~e.neneaaoro-sKcnepnMeHTa 1 1 31. ITocKom.KY 

ae cymecTBye~ cTaHAapTaoro S!3hllta o5pa50TKH ¢nanqecKoll_nH~opMaunn, npaxoAnT

Cst .nnst KaJK.noro Tnna naMepeanil paapa5a'rhiBaTb cneunam.Hhte aa5ophl BhlpaJKeHnll 

a aecnoJKHyro rpaMMaTnKy._ Hna'le roBopSI, ~aJKAoe o5pameane onepaTopa K UBM 

RHTepnpeTnpyeTCS! B paMKaX KOHKpCTHOH nporpaMMbl II cpaay BbmOnHS!eTCS!, 05pa-

meHne lt UBM B paMKaX paapa50Taaaoro KOMitneKca 

'lepea ocnn:nnorpa¢. nn5o qepea nym.T MamnHhi, nn:5o 

BblpaJKeimi!: B03MOlKHO nn5o 
/4 5/ 

qepea TeneTal\n ' ·• 

05pameaae K UBM _'lepea' ocnnnnorpa¢ .B03MOJKHo·5naro.n~pH-ABCKpeTHocTn: 

.' H300palKeHHS! Bb!BOAHMOH HH¢~_?MaUH~ (B .Bl!Jl9 TO'leK) H aana'lll~ CB9TOBOrO 'Kapaa.:. 

Aawa, pearapy'romero Ha BCUbllllKy BO BpeMS! IlOJlCB.eTKH OTJlellbHOH yKa3aHHOH TO'lKH~ . 
< • • • 

B oOilbWHHCTBe cnyqaeB ·nony'laeMoe n:ao5paJKeH:ne AOnJKHO cnylK!!Tb cpeACTBOM 
-~ 

BaanMo.neiiCTBHH .onepaTopa c UBM a TOnbKo .nonlKHO TO'lHO oToopaJKaTb Konnqec-r-
/ . . 

BeHHOe COAeplKaHne, 3To_ onpaBAaHO TeM, 'ITO B IlpHHS!TOH CllCTeM~ CUeKTpOMeTpH-

'leCKaS! Hii¢opMaUHS! COXpaHS!eTCS! ,.B CBOei!: nepBOHa'lallbHOi!: ¢opMe He3aBHCRMO OT .. 
I , . 

H3MeHe~nii, npeTepneBaeMbiX-•ero B xo.ne. o5paaoBaHHS! :nao5paJKeHHS! Toro ann RHo-' 

ro.BnAa. 

llaHHaH pa5oTa nocBSIWeHa BonpocaM noAKnro'leimH ocnnnnorpa¢a co CBeToBhlM 

KapaHAamoM K UBM, ·ocymecTaneHHH peJKHMa BhiBeAeHn:~ aH¢opMaunn/na naMsr:n 

UBM Ha ocunnnorpa¢, B3anMo.ziei!:cTBHS! UBM n ocnannorpa¢a no cD:raanaM ,OT 

cBeToBoro Kapan.nawa n nporpaMMnpoBaHn~, o5e~ne~n~aromero pa50T; ca.cTeMbi 

npn amwnneHna' :n o5pa5oTKe- cneKTpoMeTpll'lecKoii · :na¢opMauaa. B Ka'leCTBe .nonon-
, ·' . I 

HnTenbHhiX ycnoBail npe.nnonaranocb, 'ITO 

o5cipyAoBanall naMepaTem.aoro neaTpa, n 

UBM w MllHCK-2w BXOAHT B ltOMnneKC .. . 

ocn nnnorpa¢ c CK o5cnyJKnBaeT aKcn-e-· 

pnMeHTaTopa, HBXOAS!WerOCS! .aenocpeACTBeHHO y. nynbT8- M8llll!Hb!, 

-1\ 

Ocunnnorpa¢ co CBeTOBhiM KapaHAaU:oM 

---.. 
Oc~nnnorpa¢, xaK ycTpol\CTBO Bnayam.aoro npeACTaBneaaH, AOnlKeH o5ecne'ln-

BaTb '?Ob~'lHhie H!UtHKallHOHHbie ¢YHKUBH1 T.e. Il03BOnS!Tb BbiBOAHTb ClleKTpOMeTpn'lec

KYIO- HH¢opM8UHlO B nro5oM H3 H3BeCTHb!X BHAOB H305paJKelml\ (rpa¢HK1 pa=p H 

naoMeTpHB). KaK ycTpol\CTBO cBS!3H onepaTopa 9 UBM OH AonJKell noaBonBTb BhiJleneaae 

·nro5oro sneMeHT~ Hao5palKeHHS! c noMOWbiO CK. 
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C TO'lKH apeHHS! llpGACTaBneHnll 

JlOnlKeH BOCilpOH3BOAHTb H306palKeHH9 

Xopowee KaqeCTBo.D:ao5palKeHHSI npH 

Ha SKpaae oOJlbWOH sneKTPOHHo-nyqe 

'lGHHeM npn 'lBCTOTe IlOBTOpGHHSl 'ImA: 

HOH MBWHHbl CKOpOCTII BhlBeneHHS! ( 41 

HlllOWei!: CHCTGMbl He JlOnlKHO npeBbim, 

CBG'lGllllS! SKpaaa B MOMeHT.IlOACBeTK 

paKTepnCT!iKG 'lYBCTB!iTCnbHOrO aneM• 

riocKonhKY B npnHS!TOM BapaaaTe CK 

- ( ¢3Y), To aan5onee no.nxoAmnei!: 'co 

3lfl033B. 0TKnoaeane no ropnaoHTal 

·cg naMUOBb!MH ycnnHTenSIM!i IlOCTOS!HI 

ycnneanSI. Ka)KJloro KaHana 400. Bp• 

xo.naoe aanpmKeane - 300 B. · 

llnS! rrpeo5pa30BaHHSl un¢pOBOH' J 

Hbie un¢poaaanorOBhie npeo5paaoBaTe 

pa6oTaromnx B Kmo'leBoM pelKBMe. B,~: 

MaKCnManbaoe BhiXOAHOe Hanp!IlKeHne 

B cBeTOBOM Kapan~:tawe acnom..:: 

B CBeTOHellpOUaeMb!H KOlKyX ( d • !l 

BOe KonnnMaUHOHHOe -OTBepCTHe ( d' 

CMOHTHpOBaH AennTellb HaUp!IlKeHHS!._ ( 

CHapy)KH yKpenneHa KHOI!Ka OAHOKpaTJ 

OCUHnnorpa¢8 rn5KHM 'leTblpeXJKHilbH~ 

noqKe AHaMeTpOM 5 MM, 

CxeMa ynpaBneanSI o5ecne'!BBae 

HH¢0pM8UHH1 llOACBGTKy, ee MOAYnS!llll 

COB OT CK. 

ITonynpOBOAHHKOBble CXGMbl Bblll 

c ncuom.aoBaHneM S!'leex, paapa5oTall 

Ha pHc.l noKa3aHa nonHaSI CTpy 

KOTOpbiX 5noKOB 5y.neT onncaHo_ npn 1 

Ha pnc.2 noKaaaH· o5wnl\ BHA ocnnnm 

5 
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• TiocKO.JlbKY 

~llaHqecKol!:_aa:~opManBH 1 .npllXOAHT

cnenHa.JlbHhie a:aoopb! BhipalKeaaii . 

KaJKAoe oopa!llea:He onepaTopa K UBM · . · . . ' 

nporpaMMbl ll cpaay BhmoriHS!eTCH, Oopa:! 

0 KOMn.JieKCa BbipalKemll!: B03MOlKHO .Jll!OO 

/4 5/ ~ 
<Iepea Te.JieTal!:n 

1 
•• 

IUH.JI.JIOrpa~ .B03":i0lKHO' onarOA/:!PS! tlHCKpe'l'HOCTH 

Blltl9 TO'I9K) ll HSJIH'Ill~ CBBTO~OrO ·KapaH

Bp~MS! nOACBBTKH OTtl9JlbH?H yKa3SHHOH TO'IKH,. 

H30opalK9HHe·.oo.JllKHO C.JIYlKllTb Cpe.OCTBOM 
' ~ - ~ 

ll TO.JlbKO !IO.JllKHO TO'IHO OTOOpalKSTb KO.Jlll'I9CT-. 

'ITO B npHHS!TOl!: CHCT9M9 Cl!9KTpOM9TpH-

l!epBOH8'IS.JlbHOH ~OpMe H938BHCllMO 0T 

xo.oe oopaaoBaHHS! HaoopalKeHHS! Toro H.JIH Ha:o-' 

nottK.Jl!O'I9HHS! OCI(ll.Jl.JIOrpa~a CO CBeTOBbiM 

Bh1B9A9HH~ HH~OpMSUHH/H3 · naMS!TH 

H ocn~nnorpa~ no car¥a.JiaM OT 

ooecne<IaBaiO!llero paoOTy cHcTeMhi 

BH~OpMaiiRR, B Ka<IeCTBe_ .oonon:.: ; . 
. , MHHCK-2, BXOAHT. B KOMn.JieKC .. . 

ll ocu H.Jl.JIOrpa~ c CK ooc~ylKRBaeT SKene-

Y UY.JlbTS MSWHHbi, 

CO CB9TOBb!M KapaHAaWOM 

npe.OCTSBJI9HHS!, AO.JllK9H ooe.cne'IH- ·· 

T,e, ll03BO.Jl.I!Tb BbiBOAHTb CU9KTpOM9TpB'I9C

... .,..,L,~ Bll!IOB H300pSlK9HHlt (rpa~HK1 paCTp H 

OH AOJllK9H fl03BOJIS!Tb Bb!A9.JI9HH9 -

l ~~ 

C TO•nm apeHHS! npe,OCT8B.Jl9HHS! cneKTpOMeTpH'IBCKOH HH~OpMSUHII OCUHJl.JIOrpa~ 

,OO.JllKBH BOCnpOH3BOtll!Tb H30i5palKBHH9 1 COCTOS!Wee H3. HBCKO.JlbKHX Tb!CS!'I TO'IeK, 

Xopowee K8'!9CTBO.H300palKeHHSI.npa T8KOM KO.Jlll'IBCTBe TO'IBK MOlKHO no.Jiy'IHTb 

aa aKpaae 5onbwoli aneKTpoH:ao-ny'leBoii -rpy5Ka ·(anT) c. JlrraTe.Jlba:hJM nocnecBe

qenaeM npa 'I8CTOTe flOBTOpBIIHll KattpOB OKOJIO 10 ·ru, npa M8KCHM8JlbHOl!: AJIS! ·AaH

HOH M8WHHbl CKOpOCTH Bh!BBABHHS! (40 KruJ Bp.BMS! YCT8HOBli6HHS! B Uj:ll!BOA9' OTK.llo- . 

HS!IOWeH CHCT9Mbl He tlO.JllKHO npeBhiWaTb 10 MKCeK, CneKTp8.JlbH8S! xapaKTepHCTHKa · 
' . ( 

CB9'191IIIll 3KpaHa B MOMBHT fl0tlCB9TKH JlO.Jl)KHa COOTBBTCTBOBSTb cneKTpa.JlbHOii Xa-

paKTepllCTHKB 'IYBCTBHTBJlbHOrO 3JieMeHT81 38KJiiO'I9HHOro, B CB9TOBOM K~paa.oa~e. 

nocKOJlhKY B npaHS!TOM BapHaHTe CK Obin npaMeHeH ~OT03.Jl9KTpOHHbiil: YMHOlKHTB.Jlb 

· (<flay) 1 TO Haa5onee. nOAXOJlS!WBH CO BCBX TO'IeK 3p9HHll OK8~8Jl8Cb anT Tana 

31n0338, 0TK.JIOH9HH~ no r~~H30HT8JIH (.X ) ll Bep~HKSJIH ( Y ) o6ec.ne'!HBaeT

·csr naMIIOBhiMH ycanaTeJiliMH no<:TOliHaor~ · TOKa, CxeMa 6anaacHall •. Koa~~HUBeHT 

ycaneHasr.Ka>Kttoro 1(8Hana - 400, BpeMsr aapacTaHHS! Mellhwe. 'IBM 5 ~KCeK, Bhr

xo.ouoe aanpS!lKeHae - 300 B, . 

Hhl9 

D.nsr npeo6pa30B8HBH UB~pOBOl!: · BHijJOpMaUHH B aaanoroByiO CJIY)l(ST 12-p~apsr.o

ua<jlpoaaanorOBbie npeo6paaoBaTena .(UAn) ,Oau Bhmonaeahi aa TpaaaucTopax, 

pa5oTaiOwax B Kmo<IeBoM pelKaMe, BpeMsr ycTaaoneaasr UAn MBHbWe
1 

<IeM 3 MKceK, 

MaKCHMaJibHOe BhiXOAHoe aanpS!lKeaae ~ 2,5 B. 

8 CBBTOBOM Kapaa,oaw·e HCnO.Jlb30BSH <flaY -60 ( d = I 5 MM) I 38KJI!O'I91lflb!H . 

B CB9TOHElllpOU89Mbllt KOlKYX ( d • 22 MM) C KOHH'IBCKOH HSCS.UKOH
1 

HMOIO!IIBH oce-
. . . 

BOB KOJIJIRM8UHOHH09.0TBepc'rHe ( d• 0 15 MM), BMBCTB· C <flaY BayTpH KO)!(yXa 

CMOIITBpOB8H ABJIHTBJib HanpS!lKeHHH, CHrHa.JI CHHM89TCS! C aHOAa .pay, Ha KOlKyxe 

caapylKH yKpenneaa KHOnKa OAHOKpaTHOCTH .oeltCTBHS! CK. Kapaatiaw CBsraaa c 6nOitoM 

ocuannorpa~ rH6KHM 'IBThipeXlKH.JlbHhiM aKpa·aapoBaHHhiM Ka6eneM B o5weii o5o

JIOqKe ABaMeTpOM 5 MM, 

CXeMa ynpaBJieHHS! ,o5ecne'IHB89T_CHHXpOHH38UHIO OCUHJIJIOrpa~ C HCTO'IHHKOM 

HH~OpMaUHHI no.QCBBTKYI ee MOAY.JIS!UHI01 ljJopMHpOB8Hil9 H CTpo6HpOD8HII9 I!Mny.Jlb-

COB OT CK •. 

noJiyiipOBOAHHKOBbl9 CX9Mbl Bh!UO.JIH9Hhl .Ha CTaHAapTHhiX KacceTaX ( 120 X 240) 

c HCnO.Jlb30B8HH9M. S!'ieeK, paapa60T8HHb!X B OT.oene_ pa.oHoaneKTpOHHKH nH<Il. OH.HH. 

Ha pHc,l noKaaaaa IIOJIHM! CTPYKTypa cxeMbi ocuannorpaljla. ·Haaaa~eaue ae

KOTopbiX 6noKoB 6y.QeT onHcaHo. npH paccMoTpeana peJKnMoB BhiBo.oa . .oaaa~>rx, 

Ha . pac,2 flOKaaaa· OO!IIHlt BIIA OCUHJIJIOrpa~ CO. CBBTOBblM KapaHA8WOM, 

5 



Bbl'll!C1IIITCllbHSB MSWIIHS 

B J;!BHHOM pasnene_ xapaKTepucTUKII I!MCIOillei!cB UBM 6ynyT paccMOTpeHbl 

. C TO'lKU speHI!B B03M0l!{H0=11 BbiBCllCHIIH I!HcpOpMBilllll HS ycTpOHCTBO BII3YSllhHOrO 

npCllCTBBJrCHII.B: II o6ecne'lCHl!B !IX B381IMOllCHCTBIIB no. cnraanaM OT CBCTOBOrO KS-

paunawa. 
. . 16 71 . 

113 ony61ll!KOBSHHbiX pa6oT ' U3BCCTHO, 'ITO OCUUnnorpacp CO CBCTOBbiM 

KapaanawoM -nonKnro'laeTcn K UBM nl!6o uenocpencTaeaao qepe3 Kanan 'Bxon-BhtXon~ 
nl!6o qepes cn~uuanhaoe 6ycpepaoe 3anoMl!HaiOmee ycTpoi!cTao. B3al!Monei!cTalle 

no Cl!raanaM oT CK o6ecnequaaeTCll cucTeMoil npepbtaauun, acnonbsyeMoii UBM. 

06Mea uuiPopMaUl!ei!.· aeneTCll napannellhHhiM KonoM. 

nocKOnhKy' B KOMil1ICKCC H3MepnoreJU.aoro UCHTpa npennonaranOCb HCn01lb30.;.. 

aaTh · UBM • MuacK-2', HIIJKe 6ynyT nepe'lHcneaht · ee aal!6onee l!HTepecnhie a ·naaaoM 

cnyqae xapaKTepHCTHKll. 8TO yauaepcanbHSll UllcppOBSll Bhl'lliCnHTC1lbHSll MSWUHS 

cpenuero 6hiCTponeftcTBHH (5000 on~pauun· a ceK). CncTeMB c<incneaan - ABOH'lHan. 

llnnaa cnoaa - 37 pa3pnnoa. ct>opMa npencTaanenan 'lHCen - c nnaaaromeli a cpnitca-. . . 
poaaanoii 38IIHTOif". EMKOCTb onep~TI!BHOrO 3anOMHHS!OillCrO ycTpOli:CTBS - 8192 

cnoaa (y."riaaaoro 3K3eMnnnpa). BpeMB o6pameHHll Ji. naMllTH - 24 MKCeK. B cxe

Me naaaofi MStlll!Hbl I!MCCTCB O'lCllb BSlKHSll nopaoOTKS, Bb!II01IHCHHSB COTPYllH!iKSMH 

Bll 011fll1, - ·-cxeMa npepbiBSHI!<I nnn pa6ciThi c TpeMll BHeWHHMII o6'beKTaMn. Ee. 

CTpyKTypa nono6aa, CI!CTCMC npepb!BSHI!ll MSWIIHbl nnll pa60Tbl CO CBOl!MII =aanaPT-

.. - • . lSI 
HbiMll ycTpOIICTBSMH • 

113 npnaeneHHblX xapaKTCpl!CTI!K BHilHO, 'ITO no CBOCMY ObiCTponellCTBH!O, o6'be-. . 

MY onepaTHBHOit naMBTH H npH aann'lHII cHcTeMbt npephlOOHIIB nail:aan· UBM no'<J:Tn 

nonaocThiO ynoaneTBopneT ycnoaHBM an3yanus'aunH Ullcpp'(moit HHcpopMaunH. Ocaoa

HhiM n~nocTaTKOM nanneTcn oTcyTcTane yHI!Bepcallbaoro Kaaana 'axon-Bhqten', 
. . 

.. "'TO cymec.TBCHHO OC110li<HHCT npo6neMy noniW!O'lCHI!B OC!l1!1lnorpacpa ~ UBM. npl!miii-

nl!a1lbHbiM pemeaHeM npo6neMh~ 6·bma ~obi opraal!saiti!B TaKoro Kanana, onaaKo 9TO 

. BhtxonnT 3a paMKH nocTaaneanofi 3anaqa. 

CaMhiM. npOCTbiM pemeHI!CM OKa3a1IOCb ITOllKII!O"'CHH"C ocuannorpacpa K. peri!CT- .. 

py BbiBOllB {PB) ," qepe3 KOTOpbtii npOHCXOJli!T nepeJlS"'S I!HcpOpMSUHH II3 M03Y M~-

6 
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lliHHht na ee_-auewane ycTpoficTaa · 

OCUI!nnorpacpe,, IIH<jJOpM8Ili!H llOCTyrraeT HI 

Konht BhtBOAstTCll na PB napannenbHO no 

'0 a') • .TaKOe llOAKniO"'CHIIEl OCUI!nnorpa 

ero t<aK onno H3 anewnnx y=policTa UE 

3Ha'leHHe rrpn paccMOTpeaun nayx ocyme 

ocunnnorpacpa I! UBM. TaK, a rrepaoM a. 

aee ycTpoliCTBO MSWHHhl, ~ IlC'lSTI! 

OOCCilC"'IIBSCTCll CHCTCMOl! rrpepb!BSHIIll /l 

aTopoM sapnaHTe ocunnnorpa<jJ nsnneTcst 

MSWI!Hbl, a B3SIIMOllCl!CTBHC OCYillCCTB1lll 

OT CK. 

Pe)I{HMht coaM 

nepBblll B8pli8HT COBMCCTHOii pa601 

Cll ynpOillCHHOl! onOK-CXCMOii, ll0K838!1HO 

)I{CH ocuHnnorpacp c CK, a crrpaaa ...: UB 

neneHhl Te 31lCMCHTbl 3Tl!X llBYX OCHOBHI 

OOCCIIC'liiBaeT, B03MO)I{H0CTb !IX COBMCCT! 

"'CHht uerrn {36 Kananoa) rrepella'ln nacpo: 

CTpenKol! '3aaK' ·o6osaaqea KaHan yrrpa: 

CBCTKH onpenenneTCB COCTOllHI!CM 3HaK 

ro OTllenbaoro c.nosa) .Cnraan cnnxpoam 

UY Maiunaht. nocKonbKY ocunnnorpaljl a 

BMCCTO ne"!aTl! (ne'taTb llOn)I{HS Ob!Tb BI 

nocTYnaeT a UY Mawnaht H3 CY ocunnn 

wa nocne cpopMnpoaaann B CY · rrocTynatc 

MH o6:~>eKTaMn a cxeMy rrpephlBaHHll. 

Pe)l{aM BI>IBellenan .[laHHhiX na ocuH 

ne'taTb. Pa3nnna 3aKniO'taeTCll a aeo6xo. 

Bellennn yia3aanoro Maccaaa qacen llnn 

norpacpa. 
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nMeromeiics UBM 6yttyT paccMOTpeiibi 

a .. oe!IHH H!IIjJOpMaUHH Ha ycTpOHCTBO saayam.Horo 

cnrHanaM OT cseTosoro Ka~ 

. .-J 

•11 nasecTHO, 'ITO ocunnnorpa¢ co cseTOBbiM 

genocpe,!tCTB9HHO qepe3 KaHan 'sXO.It-BhlXOA~ 

aanoMaHaromee ycTpoiicTso. BaaaMotteiicTsae 

cHcTeMoii npepbtsaHHH, acnonbayeMoii UBM. 

ueHTpa npettnonaranocb ncnonb3o-

npe,~tCTasneHHH 'lHCen - C nnasaromei! H ljJHKCH-

3anOMH!IaiOmero ycTpoi!cTsa - 8192 

o6pameHHH K naMHTH - 24 MKCeK. B cxe-

pa6oTbi c TpeMS1 BHem~'liMH o6'heKTaMn. Ee. 

MaWHHbl ttna pa60Tbl CO CBOHMH CTaHAaPT-

no CBOeMy 6biCTpOtteltCTBII!01 06'be

ll cacTeMhl npepb!OOIIIlH ttaHHaH UBM no'<ITn 

suayannaalllm uuljlposoii nHijlopMaunn. Qcgos-

e yHnsepcam.Horo KaHa.ri·a 'sxott-Bbi-?toA', 

My nottKnro'leHHH ocunnnorpaljla ~ UBM. npnHUn

.6bi OpraH1!3aitHH TaKOrO KaHana, OAHaKO STO 

3atta'll!, 

OKaaanocb nOAKR!O'l9HHe ocnnnnorpaljla K perHCT

npOIICXO.!tllT nepetta'la HHijlopMaUHil na M03Y Ma-

,j 

'l 
'{ 
I 

• /14/ 
WI!Hbl Hl! ee Bfl9WHHe ycTpO!!CTBa •. 8 BI!Ae, YA06HOM ttnH llCnOnb30Ba!IHH B 

OC!lHnnorpaljle,, HHqJOpMaUI!H nOCTynaeT Ha PB B pelKHMe Bb!B9.1t9HH,H Ha ne'laTb, 

Kottbl BbiBOARTCH Ha PB napannenbHO no 37 paapMOB ('0' - • - 8,5 s' n '1' 

· '0 s'). TaKoe nottKnroqefine ocunnnorpaljla K Mauiniie noasonaeT paccMaTpnsaTb 

ero Kl!K OAHO H3 'IJH9WHRX yCTpol!cTaUBM. 3Ta TO'lKa apeHaH aMeeT 6onz,woe 

3HO'l9Hll9 np11 paCCMOTpeHall ABYX ocymeCTBJI9HHb!X sapaaHTOB COBM9CTHOl! pa60Tbl 

ocuannorpaljla a UBM. TaK, s nepsoM sapaaHTe ocnannorpa¢ pa6oTaeT KaK sHew

Hee ycTpollcTso MawaHbi, BMecTo ne'!aTn, a ·aaanMottellcnne no caraanaM OT CK 

o6ecne'IHBaeTCH CaCTeMOl! npepb!BSHHH ttnH pa60Tbl C BH9WHHMII· 06'b9KTaMH, 80 

BTOpOM BapnaHTe OCUannorpa~ HBnHeTCH aononHHT9nbHhlM BH9WHHM YCTpOiiCTBOM 

MawnHbi, a saaaMottel!cTsae ocymecTsnaeTca no cneuuanb!IOMy KaHany anst carHanos 

OT CK. 

PelKaMbi cosMecTnoii pa6oTbi 

nepsbtl! sapaanT cosMecTnol! pa6oTbi UBM a ocuunnorpaljla c CK nostcnaeT

cg ynpomeHHOl! 6noK-CXeMoii, noKa3a!IHOii Ha puc.3a. Cnesa aa CXeMe pacnono

~eH ocuunnorpaljl c CK, a cnpasa - UBM • MuHcK-2'. Ha cxeMe cneuaanz,ao Bbi

tteneabi Te sneMe!ITb! 9TIIX SBYX OCHOBHbiX YCTpolicTB, CBSI3b M9lKSY KOTOpb!Mll 

o6ecne'lHBaeT, B03MOlK!IOCTb IIX COBMeCTHOl! pa60Tb!, CTpenKOii • XYZ ' 0600Ha

'19!Ibl nenu (36 KaHanos) nepetta'ln HHijlopMannH c PB UBM IIa UAn ocuunnorpaljla~ 

CTpenKOll '3H8K' .0603lll!'leH KaHan ynpasneHHSI ypOBH9M nOACBeTKa (ypOB9Hb llO.It-
, '• 

CB9TKH onpe,~tenSieTCSI COCTOSIHH9M 3HaKosoro pa3pMa PB npa nepetta'le KalKSO

ro OTttenbHoro c.nosa).CnrHan cnHxpoHHaannn nocTynaeT s CY ocuunnorpaljla ua 

UY MainnHbi, nocKonbKY ocunnnorpa¢ s STOM sapnaHTe so speMst pa60Tbi sKnro'!eH 

BM9CTO Ue'!aTH (ne'!aTb, AOnlKHa 6b!Tb BhlKniO'!eHa) 1TO HMnynz,c 'KOH9U onepaUHH' 

nocTynaeT s UY MaWHHbi na CY ocunnnorpaljla. CnrHanbi co cseTosoro :KapaHaa

wa nocne ljlopMnposaHHH B CY · nocTynatoT no OAHOMy na KaHanos ··csstaa c saewna

MH 06'b9KTaMH ~ CXeMy npephlBSHHSI, • 

PelKnM BhlBettenna ·ttannbiX na ocunnnorpa¢ notto6eii BbiBettennro ttaHHbiX na 

ne'laTb. Paannua aaKiiiO'laeTca s Heo6xottHMOCTH nepnottn'leCKoro nosTope·a'n·a Bbl

settenaa yKaaaHHoro Maccnsa qncen ttna pereHepaunn KapTHHbi na sKpane .ocuan

norpaljla. 
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CKopOCTb SbiBe.tteHIHI OT.ttenbHOli TO'IKII OnpenenneTCSl nporpaMMOli SbiSe.tteHHll, 

KOTopaSI SbirnSlllHT cnenyromHM o6pasoM: 

. 
•. 

3necb 

,..l 

a* 
H 

k.+O -10 N c+O 

k+1 -60NI 1400 a~ -1 

k. +2 -20NI k. + 1 c+O 

k. +3 -30N k+O 0000 

rne c+O n-1 0000 0001. 

Ha'la/lbHblli anpec SbiSO.tlllMOrQ MaCCHSa •mcen II 

n - KOnii'IeCTSO 'II!Cen S MaCCl!Se, 

BpeMSI sbtseneHHR o1-nenbHOli TO'IKH cKna.tthiBaeTcn 113 speMeHR sbmOnHeHRR KOMaHJl 

'-60' H •-20•, 'ITO COCTasnneT 200 MKCeK, EcTeCTSeHH01 'ITO CHrHan KOHlla 

onepaun11 nonJKeH nocTynaTh s UY· MamRHhi no OKOH'laHHSI KOMaHAbi k.+2 • Ta-

KRM o6pa30M S 9TOM BapRaHTe C y.ttosneTSOpi!TenbHblM Ka'leCTSOM MOlKHO Sb!SD-, 

nHTh Mac·cl!sbt no 1000 'incen. 

TipepbtSaHHe no c11rsanaM oT /CK o6ecne'leso_ cymecTsyromeli cxeMoli npepbt-:-

saHHSI. 3Ta cxe~a no CHrsany OT CK nepenaeT ynpasneHUe s cjJHKCHpOsaHHYIO Sl'leli

KY npH HanR'IIIH paspeweHRSl npepbiBaHRSl no )laSHOMY KaHany,_ Tiocne SbtnOlUI9HIIR_ 

nporpaMMhi npepbtsaHRR o6ecne'lHSaeTcsr sosspaT K npepsa'HHOli nporpaMMe. 

K .tlOCTOHHCTB8M nepsoro sapHaHTa COSM9CTSOli pa60Tbl cnenyeT OTH9CT!l Ta

KII9 ero .K8'19CTS8. Ka~ HCnOJib30SaSHe CTasnapTsoro pelKHM8 Sb!S9.tl9Sl1Sl ll CTaS

napTSOH cRcTeMhi npepbtsaHBSI_ no. cRrsana·M OT. CK, sosMOlKHOCTh RcnoJibsosa

SHSI seCKOnbKHX_.'KaHaltOS npepblS8HIISl1 II see. 3TO - ·fies K8KHX-nH60 nepe.ttenOK S 

cxeMe .MaWHHhi, KpoMe nonKnro'leHRSI KaHanos cssrs11, i 
OqesH.ttHbiM _seyno6CTsoM smnSieTcsr secosMeCTHMOCTh pa60Thi oc!lllnnorpacjla 

11 ne'laTR. HH3Kasr cKopocTb.shlse.tteHRn npenRTCTsyeT sasy&nHsauBH 6onbwax Mac

casos H~cjlopMa!l~H 1 OJ;(HaK01 OHa snonHe npHer.tneMa npn Sb!S9l19HIIH M8nhiX-
. . ' 

(128 nnn 256 enos) Maccasos, c KOTOpbiMH o6bi'IHO HMeiOT' .tteno npa o6pa60'J;Ke 

cneKTpOMeTpll'l9CKOli HHcjJOpMS!lllllo 

Bo STOpOM sapHaHTe COSM9CTHOli pa60Tbl OC!lHnnorpacjl· CO CSeTOSbiM KapaH-

)18WOM SbiCTynaeT KaK nononHRTeJibHOe saemaee ycTpoliCTsO MamBHbl, Enox:-cxeMa 

8 

... 

' 

1 

-1 

' 

l 

l 
'i 

sapHaSTa nOK83aHa Ha piiC,36, naHH8Sl 

eM s UBM cneuRanbHOli CXeMbl AOpa6o 

pa!li!H • shtseneHHe sa ocunnnorpa!jl• 11 

!jloM no CRrsanaM no CK, OnHcaHHe c:x 

KoMaana • Sbtse.ttesRe · Ha ocuHitno: 

onepa!lllH o6pameHHSI K BH9WHIIM YCTpO 

"'.-6i Ni 1400 a~ •, 3Ta KOM8H.tta -

6b!Tb SbiSe.tteH nro6ofi MaCCIIS 'lRCen, H 

. Sa.ttaeTCSI· BMnyJibC:OM KOH!la onepaUHH 1 

KOM s CY ocuannorpa!jla. 

BsaaMo.nclicTsae no CHrsanaM oT 

onepauaH • -67~, B cxeMe ynpasneHasr 

HOCTH• ( T 

xpoHMnynbco&o 

sa pac,l) a KnanaHa 

sa Knanali K •P 
2 

, o6ec 

ca OT CK s KaHan npepbtSaHHsr. KHonK 

.ttHTCSI_Ha Kopnyce·KapaH.ttawa caapyJKa, 

HO nporpaMMBpyeTCSl, 

3neM9HTapH8Sl nporpaMMa. COSM9C 

cne.nyromHM o6pasoM: 

k.+O -67Ni 

k.+1 -30 N. 

k.+2 -1500 

k+3 -30N 

B aToli nporpaMMe o6ecne'lHsaeTcsr ne 

k. + 1 . ) , B3aHMO.ttelicTsae Kapaa.ttawa 

nepe.tta'l~ ynpasneHHH aa aa'lano nporp 

xapaKTep onepauHH shtse.tteHHSI nossonF. 

cnosa ··.no 24-x MKCeK,- T,e, c· xopomaM 

COCTOsrmee ·113 'leTbtpeX Tb!CSI'l TO'l9K. 

TaKHM o6pasoM, nonoJKaTenbHhiMI 

pa60Tbl smnSIIOTCSl 6ol1hiD8Sl ( M8KCBM8nl 

BhiBe.tteHHH a HcnoJibsosaaae ·ocnHnnori 

yCTpOliCTBa Bbi'D!cnaTeJibHOli. M8WBHbl, 
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TO"'IKH onpe.aemteTCB nporpaMMoll: BbiBe.aeaas, 

c+O 

1400 a~ -1 

k.. + 1 c+O 

k+O 0000 
.A 

0000 0001. 

MaCCHBa 'lHCen R 

apeMeaa Bbmonaeaas KOMaH.a 

EcTeCTaeaao, 'ITO caraan KOH.aa 

OKOH"'!aHRB KOMaH.Qbl k. + 2 , Ta-

Ka'leCTBOM MO)KHO BbiBD-

OOE:!Cne"'leHO cymeCTBYIOIItell: CXeMOli npepbl

nepe.aaeT ynpaaneane a ¢aK~HpOBaHayiO B'lell:-

5! no .aaaaoMy Kaaany. nocne BbinOilBeaas 

aoaapaT K npepaaaaoli nporpaMMe. 

COBMeCTHOH pa60Tbl cne.ayeT OTHeCTil Ta

pe)K!lMa BbiBe.QeHilB ll CTaH

B03MO)KHOCTb acnon~>aoaa-

.aTo -·6ea KaKnx-nn6o nepe.aenoK a 

pa60Tbi ocnannorpa$a 

npennTcTayeT aaayanaaanaa 6onbwax.Mac

npHeMneMa npn BbiBe.~teHHn Manl>lx-

MH o6bi'lHo aMeiOT .aeno npH o6pa6~e 

pa60Tbl OCUHnnorpa<!J· CO CBSTOBbiM KapaH

BHemaee YCTpollCTBO MaiUHHbl. BnoK-CXeMa 

1 

'! 

' 

1 
'f 
I 

.l 

aapHaHTa noKaaaaa aa pnc.36, Llaaaan cxeMa OTnnqae:z-cn OT npe.a~>r.aymeil aanH"'!H

eM B UBM cneuHanbHOil CXeMbl .aopaOOTKH, o6ecne"'!HBaiOmeli paooTy HOBOli one

pannn 'a~>rae.aeane aa ocnnnnorpa<!J' n aaanMottellcTane MS*llY UBM H ocunnnorpa

¢oM no cnraanaM no CK. Onncaane cxeMbi npnae.aeao_ B npnno*eHnn. 
. . . . . 

KoMaH.aa .. BbiBe.~teane · a a ocunnnorpa¢ ncnon~>ayeT o.ana na cao6o.aHbiX KOAOB 

onepaunn oopameann K aaemanM ycTpollcTaaM H aanncbraaeTcn cnettyiOmaM oopaaoM: 

":-67 Ni 1400 a* 
H .. 8Ta KOMaH):la - rpy~noBal!. no ·aell "'!epea PB MO)KST 

obiTb BbiBe.~tea n106oi1 Maccna -qacen, Ha'lnHas c attpeca a *H • Konen MaccnBa 

. aa.aaeTCH nMnyn~>coM Koaua onepaunn, Bbrpa6aTbraaeMbiM 12 - paapll.QHbiM C'leT'lH-

KOM B CY ocuHnnorpa<!Ja. 

BaanMO.llclicTBHe no cnraanaM OT CK B03MO*HO nnmb BO apeMH ar,monaeaall 

onepaunn .. -67'. B cxeMe ynpaaneaaH ( CY) ocunnnorpa¢a rc noMombro .. OAHOKpaT-

HOCTH' ( T Ha pnc.1) H Knanaaa K1> 
I 

, ynpaanHIOmero nponycKaaneM CHH- . 

xpoaMnynbco:&o .J 

aa Knanaa·K·P2 , ooecne,.naaeTCH OAHOKpaTHan nocbrnKa HMnynb-

ca oT CK a KaHan npepbrBaHaH. Ka.onKa o.aaoKpaTao.cTn .aellcTBHB CK (KH) aaxo

AnTcn. aa Kopnyce· Kapaa.aama caapy)Kn, PeaKUilll· UBM aa CHraan OT CK cneuaanb-

HO nporpaMMHJ?YeTCH, 

" 
8neMeHT8IlHaS! nporpaMMa COBMeCTHOli paoOTbl BO BTOpOM. sap HaliTe BbirnB.QHT 

cne.ayiOIUHM Oopa30M: 

k+O -67Ni 1400 
1. 

a* 
H 

k+1 -30 N. k. +0 POOOO 

k+2 -1500 0000 a 2 

k+3 -30N a I a 2 

B aToll nporpaMMe ooecne'lHBaeTcn nepHO.QH'lecKaH pereaepaUHH Hao6pa*eHHH 

( k + 1 ) , saanMottelicTaae Kapaa.aama a liB M no cHraanaM oT CK ( k. + 2 ) H 

nepe.aa"'l!! ynpaaneaas Ha aa'lano npQrpaMMbi npepbrBaann ( k. + 3 ) • fpynnoaoli 

xapaKTep onepaunn BbiBe.~teanH noaaonHn coKpaTHTb apeMH aa Bblae.aeaHe o.aaoro 

cnoaa .QO 24-x MKC6K0 T.e~ c· XOpOWHM Ka'leCTBOM MO)KHO. nony'laTb ll306pa)KeHne, 

COCTOHmee ·ll3 'laTblpex TbiCrr<l TO'leK,. 

TaKHM OopaaoM, non_O)KRTenbHblMll KB'laCTBaMH BTOporo BapH8HTa COBMeCTHOi!: 

paoOTbr BBnHIOTCH oon~>maH (MaKcnMan~>ao BoaMo*HaH .anH .aaaaon UBM) CKopocTb 

Bblae.aeliHs n ncnonbaoaaane ·ocunnnorpa¢a.c CK KaK .aononnnTenbaoro aaemaero 

YCTpOi!:cTBa Bbi'li!:CnHTenbHOi!:. M8WilHbl, 
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K ne~OCTllTKllM MO*HO OTH9CTII HeCTllH~apTHbiH B03BpaT K npepBaHHOH npor

paMM9 II H9B03MO*HOCTb 38~8B8Tb B91lll'IHIIY BbiBO~IIMOrO M8CCHB8 nporpaMMHbiM 

nyTeM. 

l13 paccMoTpennsi o6onx. BapnaHTOB Bn~no, '!To,necMOTpSI na pa3rm'IRSI B cno-
-- . . . 

co6ax opraHR38UIIH pe*RM8 BbiBe~eHIISI1 II B TOM II ApyroM BapnaaTe IICHOnb3yeTCS! 
{ . ' .. 

O~IIH II TOT :lKe KaHan nepe~a'III RH!jJOpM8llHH (PB) II H91I3M9HHbiM OCT86TCS! npiiH:" 

mm ncnonb30I3aHRSI cBeToBoro KapaH~awa (npepbiBanne pe:lKIIMa· BbiBe~ennSI).06a -npnBe~eHHbiX BapnaHT8 HO'ITH p8BHOU9HHbl no CBOIIM B03MO:lKHOCTSIM1 O~H8KO H8Up8B-

Il6HIISI· IICUOnb30B8HliSl KlllK~OrO H3 HIIX CTBIIYT 6onee O:'J6BMHbiMII nocne 3H8KOMCT

Bll C MeTO~OM no~rOTOBKII HH!jJOpM8lliiH ~llS! nony'!eHRS! Hy:lKROrO BRAS H306pameHIIS! 

II CO CTpyKTypofi'nporpaMM npe~B8piiT6nbHOH o6pa60TKII KOHKpeTHOH cneKTpOMeTp1I-

'l6CKOH nH!jlopManiiii. 

no~roTOBKA HHipOpM8llHII 

Ha aKpaHe ocnnnnorpaljla II3o6pa:lKa~SI aKcnepiiMeHTanbRaR II cny:lKe6HaSI na

ljlopManiiSI. Cny:lKe6aofi naaBana mo6~SI ~ononHIITenbaaSI IIH¢opMannSI, KOTopaSI o6ner

'!aeT HOHIIM8HRe
1 

oneHKY_II o6pa60TKY 9KCU~pHM6HT8ttbHOH IIH!jJOpM8IliiBo 8TO.OCII 

KOOp~HH8T 1 M8CWT80Hbl6 C9TKH 1 UOS!CHruDWB6 II ynpaBilS!!OlUB6 CIIMBOilbl II T,n. He3a

BHCHMO OT Tllllll Bbi':O~HM8S! HH!jJOpM8IliiS! ~Oil:lKHll ObiTb paCUQilO:lK9H8 B M8WHHHOM 

CllOBe T8K
1 

'JTOObl onpeAeJieHHble ee 'lllCTH COOTB6TCTBOB811H KOOPAHH8T8M TO'IKB 

HB 9KpaHe OCilHilllOrpaljla. KpoMe TOrO B CllOBe AOil*H~I COAep:lKBTbCS! BCUOMOraTettb

Hble npa3HBKH ~TJIH'IHSI o~aoro Tnna nH!jlopManaa OT Apyr~ro, a Ta~:lKe npn3RBK yn~ 
paBneHHSI gpKOCTbiO aneMeHTOB BbiBOAHMoro n3o6pa:lKeHIISI. MecTo yKa3aHHb!X qacTefi 

CJIOB8 onpeAeneHO T6M
1 

'ITO nepBble 1:.! pa3pSIAOB MllWHHHOrO CllOBll. UOAKJI!O'l6Hbl. K 

UAn-X; a cneAyromne 12 - K UAn- Y 

S!pKOCTH H300pll*9HHSI, 

3HaKOBbli!: pa3pS!A ynpaBilS!eT MOAYJIS!TOpOM . 

.llnSI Kll:lKAOr<;> BHA8 H300p8:lK6HBSI xapaKTepHa CBOS!1 Cll9IlB8JibH8SI CTpyKTypa 

pacnono:lKeHHSI anljlopManan B r:tamHHHOM cnoBe ·( T,H, 'ljlopMaT · a3o6paJKennSI' ). Ha:lKe 

·oy~yT pacCMOTpeHhl ljlopM8Tbl H306pa*eHHS! BRAS rpa¢HK 1 .paCTp H K30MeTpBSio 

B BHA.e rpaljJHKOB H306pa:lKaeTCS! HH!jJOpM8IlBS!1 nony'leHH8Sl B 8MUJIBTYAHb!X II 

BpeMeHHbiX B3MepeHBSIX
1 

8 TllK*e npn C6'16HBH MHOrOMepHOii BH!jJOpMllllBH HJIOCKOC:;, 

10 
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!
' 
l 

' 

' I 

I 
.I 

I 
I 
l 

I 
I 
I. 

1 
·i 

I 
', 

:~ 

THMH . XZ .• H YZ_ (pac,4a), 06bi'JHO rpaljli!K 

3aperHcTpHposanHbiX· B HeM co6biTHll, HoMep 1 
' . 

B9TCTBOB8Tb KOOpAIII!llTe X 1 8 ero COAep*a 

rpaljJJIK8, nociWJ!bKY 8MUJIIITYAHbi9 IIJIH BpeMeE 

~OB8T9Jibi!OCTbiO 'IHCeJI, OTOOp8>K8!01UBX COAep>l 

AOll TO'IKB rpaljlHKa), TO HOMepa K81!8JIOB OTOE 

nonO>t(eime KOOpA!!HllTHOro KOJ:l8 B npet 

pa3pliJ:IHOli ceTKll onpcJ:~en!IeT MacmTa6 nony'!a• 

TaMe MllCWTa6 33All6TC,li nporpaMM!IbiM · nyTeM 

pa3pliAOB KOJ:IOB X H Y He ljJBKCHpOB81!0, , 

H3o6pa>Keiiali. TpeMli nocneAHHMil pa3pSIAaMa 1 

H01 'ITO COJ:lep>K8HBel)l 9THX pa3pSIAOB onpeJ:leJ!l 

oT CK. <l>opMaT H3o6paJKeHHSI BRAs 'rpaljJHK' 1 

B BH~e paCTpa H306pa:lKaeTCli MHOrOMepl 

tlae npH 'IHCJ!e napaMeTpOB1 paBHOM ABYM1 CC 

( X: H Y ), B peaynbTaTe H3MepeHHSI nony'll 

!!3 Tpex '!!!Can XYZ , nepBble·J:IBe KOOpA!!Hll~ 

UllOC~OCTH H306pa*eHHSI (B paCTpe), a TpeTb~ 

UBeTI!Oli KOJ:lllpOBKH Bb1pll:lK89T KOJIH'l9CTBO COO 

B npanSITOi!: cncTeMe MaKCHMBJ!bl!oe 'JHCl 

npH p8IlBOH8JibHOM llOAXOAe K 38A8HHIO pa3pSIA 

J:lanaoll Anaae MBWBHHaro cnoBa 6bm npnaliT q 

noKa3aiiHbtll aa pnc. 56. 

.llnSI OT06pa>KellllSI COJ:lep*llHHS! KOOp~llllll'l 

ypOBHeBBSI gpKOCTH8SI MOJ:IYJISIUBSI no Cnoco6y, 

MOe npH 9TOM · H306palK6HBe. (pnc,46) HBPSIAY 

TO'!Ke J:IOCTBTO'JHO SICHO OTo6pa:lKBeT peJ!beljl HC 

0AHHM H3 npliBIIeKaTeJ!bHb!X .BHAOB FIH3Ylll 

BTOpOrO HOpSIAK8 C UOMO!Ub!O OCUHilJIOrpa«Pa liE 

nony'JeHBe H30MeTpH'IBCKOrO H30opaJKe!I~SI CBC 

KOOpAilH8Ta B npHHliTOll CHCTeMe T8K8SI TpllHCC 

nyTeM, <l>opMaT H306palKBHH!t BHJ:l8 'H30MeTpH 
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aeeTaH.ctllpTHhlfi B03BpaT K npepBIIHHOfi npor

Bb!BO!IIIMOI"O Maee!IBII nporpaMMHb!M 

BIIAHO, 'ITO,aeeMOTpH Ha pa3ITII'IIIH B eno-

MIIUIIH 

TOM II APYI"OM BapnaHTe nenom.ayeTeH 

(PB) II HOII3MeHHbiM OeTaeTeH npna- ( 

(npepb!BSHIIe peJKRMa· Bb!BeAeHRH),06a 

no, eBOIIM B03MOlKHOeTHM1 OAHIIKO Hanpa~-

eTaayT 6onee O'leBIIAHb!MII noene 3H8KOMeT

II306paiKeHIIH 

o6pa60TKII KOHKpeTHOfi eneKTpOMeTpll-

IIII!jlOpMartliii 

_,A>KR.,..,CH SKenepaMeHTIInbHIIH II enyiKe6HaH IIH

KOTOpag o6ner-

II ynpaBilHIOrolle eaMBOnhl II T,n. Heaa

AOnJKHa 6biTb paononoJKeaa B MamnHHOM 

B enoee AOnlKH~I eoAepJKaTbCH eenOMOI"IITOnb

RH!jlopMaURII OT Apyr~ro, a TII~JKe npa3HIIK yn~ 

nao6paJKeHnll. MeeTo yKa3aHHhlX qa~Tefi 

pa3pHAOB MamRHHOI"O enoaa UOAKniO'I6Hhl K 

3HaKOBbifi pa3pM ynpaBnlleT MOAynHTOpOM 

eeog, CnennanbHIIH CTpyKTypa 

enoee ( T,H. • ljlopMaT nao6paJKeHHH'). HnlKe 

ll BRAS rpaljlnK, . pacTp R H30MeTpliH, 

HH!jlOpMaUHH, nonyqeaHall B IIMnnRTYAHb!X H 

ceqeann MHoroMepaou naljlopMaunn nnocKoc-

i 

I ' I 

~ 
I 

I ,. 

I 
·i 

THMII . XZ II YZ (pnc,4a) •. 06bPlHO. rpacfJHK CB!I3b!BaeT HOMep KaHana C 'IIICnOM 

aaperaeTpiipOBIIHHbiX B HeM eo6b!,THfi, HoMep KaHana, TIIKHM o6p,a30M
1 

AOnlKeH COOT

eeTeTBOBIITb KOOpAIIHIITe X 1 a ero COAep)KIIHIIe -· KOOp!IHHaTe '.y Anll KII)KAOll TO'IKH . . - . 

rpa<jJIIKa. nociwnbKY aMnnnTyAHbie nn~ epeMeHHbie cneKTpbi npeACTaBnliiOTCll nocne-

AOBaTem.aocTbiO queen, OTo6p·a,Karomiix COAepJKaHne KaJKAoro KaHana (T.e, Y KaJK

AOll TO'IKII rpa<jlnKa), TO HOMepa KaHanoe OT06paJK8IOT T6Kymee 3HaqeHne KOOpAHHaTbl~ 

nonO)Kel!lle KOO~AIIHIITHOI"O KOAII. B npeAena~ OTBeAeHHOI"O Anll Hero Y'IIICTKa 

· paapll.ctnoll ceTKII onpeAenlleT MaemTa6 nonyqaeMoro nao6palKeHnH. B npnHliToll en e

TC Me MacmTa6 aaaaeTCll nporpaMMUbiM· nyTeM, HHa'le roaopH, nono>Keane Mnanmnx 

pa3pH!IOB KO!IOB X 1! Y Be ljlnKCHpOBIII!O, 3HaKOBb!l! pa3pM ynpaBrilleT llpKOCTbiO 

n3o6paLKeHnn. TpeMn nocne.ctHHMH pa3pMaMH KoaapyeT~ll Tan aa¢opMauaa. CymccTaea

HO, 'ITO coaepJKaHne~ aTax paapHAoe onpeaenlleTCll peaKURll MamaHbi Ha carHanbl 

oT CK. <PopMaT aao6paLKeHHll BRAa 'rpa¢aK' noKaaaa Ha pRc,5a. 

B BH!Ie paCTpa R3o6paJKaeTCll MHOI"OMepHall RHcfJOpMaURll, ·a npOCTellmeM cny

'-iae npn 'IRene napaMeTpOB, ·paBHOM !IByM, C06biTHe KOAI!pyeTCSI no ABYM OCSIM 

( X· H Y ) • B peaynbTaTE! H3Mepeuaa nonyqaroT 'nocneaoaaTenbHOCTb KoM6HHanllll 

H3 Tpex 'li!Cen XYZ • nepBble · !IBe KOOp!IIIHIITbl onpenenliiOT nonoJKel!l!e TO'IKI! B 

nnocKocTa aao6paJKei!Hll (e pacTpe), a TpeTbSI- nyTeM liPKOCTHofi ana, HanpaMep, 

UBeTHOll KO!IIIpOBKI! BblpaJKaeT KOna'IeCTBO C06b!THll B ST_ofi TO'!Ke, 

B npHI!liTOfi CI!CTeMe MIIKCI!MIInbi!Oe '!Reno TO'IOK B paCTpe 4096, noaTOMy 

npa PIIUHOB81lbHOM llOAXOAe K 38!18HI!IO pa3pHAHOeTH no OCliM . X I! y , npa 

AIIHHOll .ctni!He MIIIDRHHOI"O cnoaa 6bin npRHSIT ljlopMaT H306pa)!(OHI!SI BI!Aa 'paCTp', 

UOK83ai!Hblll Ba pRC, 56, 

.llnn OTo6paLKOHHll COAepJKaHHSI KOOpAI!HIITbl Z Ha paCTpe HCUOnb3yeTCSI ABYX• 
. /9/· 

YPOBHeBall llpKOCTHIIll MOAynSIURll no cnoco6y, OllHCIIHI!OMy B pa60Te , Tionyqae-

MOe npa STOM ua'o6pa)!(eHI!e. (pac,46) ilapHAy C HHcfJopManaell 0 KPHBH3He B nro6oll 

TO'!Ke AOCTIITO'IHO liCHO OT06pa)!(SeT pem.eljl RCCnenyeMOi! nonepXHOCTH, 

0AHHM aa_ npi!anexaTem._ubiX .BHAOB Imayanbnoro npencTaaneHHll. noaepxHocTell 

BTOporo UOpHAKII C UOMOmbiO OCUHnnorpacjla liBUlleTCll R30MeTpH'leCKOe 1!306pa)!(eHHe, 

Tiony'leHRe R30MeTpH'leCKOI"O 1!306pa)!(eH~ll CBOAI!TCll K nHHOllHOll TpiiHC!jJOpMaUI!I! 

KOO_PAI!HST, B npi!HSITOll CRCTeMe TIIKBll TpaHcljlopMaURll np01!3BO.lli!.TCll nporpaMMHb!M 

nYTeM, <PopMaT R3o6pa)!(eflall BHAa • H30MeTpag• noKaaaH aa pac.5e, 
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KosljlljlnnneHTbi I< 
1 

n I< 
2 

- yrnoBbie KoopJlnHaTbi TO'IKII aa aepxaen nony-
. • m1 · 

cljlepe, 113 KoTopol!. paccMaTpnaaeTc;:H nonyqeaaoe ,)I306palKeiDie • HaoMeTpnqec-

KOe R306pa>KeHllC
1 

nony'ICHHOB. TBKI!M CIIOC060M B Jl8HHOJ!. CllCTCMC 1 nOK838HO. Ha 

pnc.4D. 

I 
TaKIIM o6paaoM, noJli'OTOBKa IIBijlopMannH JtnH nony'IeHHH II3o6palKeHHH nro6oro . . 

Bl1Jl8 'CBOJlllTCH K· o6pa30B8HliK> OJlHOI"O ll3 OllliCBHHbiX BbiWB ljlopMaTOBo npll 3TOM 
~ . . . 

nepBII'IHBH UHijJOpMallliH MOlKBT 6biTb IICK8lKCH8 (ganpliMep, llpll o6pa30B8Hllll ljlop-

M8T8 li30MeTpll11 ) 
1 

0JlH8K01 llpll .11porpaMMllpOB8Hllll BCBI'Jl8 ~6ecne'IliB8CTCH ee 

BOCCTBHOBIICHilCo 

nporpaMMilpOB8HilC 

.rnaBHOl!. oco6eHHOCTbK> HCnOnb30B8HliH.Jl8HHOl!. CIICTBMhl HBIIHBTCH COBMCCT

HaH pa6oTa qenoaeKa ll· UBM. qTo6bi peanHaoaaTb orpoMHbie Bbi'IIlCIIHTCnbHbie 

B03MOlKHOCTll M8Wl1Hbl .ll OllbiT 3KCnepliMCHT8TOpa, llX B03t(el!.CTBlle JlOIIlKBO 6b!Tb 

;6ecne'ICHO K~Kil~-TO nOJlXOJlrui!liM ~~!KOM0 
x), 0H JlOnlKeH 1103BOIIS1Tb qenoaeKy, 

o6na)larorueMy. MliHHManhHbiMll ollepaTopCKilMll HBBbiKaMH, o6parua'rbcSI K UBM. 11pn 

BbliiOnHeHllll QllpBJlCIIBHHOli.38Jl8'Ill ll.llony'IaTb OT.Hee OTBCTbl·B noagrHOJ!. (o6yc

IIOBIIBHHOi1) ljlapMe, C03Jl8HilK> CIICUli8IIbHOI'O Sl3b!Kll JliiSl o6pa60TKll ,1Jlll3li'ICCKOJ!. 

HHijlapMaUllll yJtenneTCll 6onhmoe. DHilMBHile. OnnaKo paccMOTpenlle sToro ao11poca 

B o6rueM BRAE! ue .aXOABT. a aaAaqy Aaimon pa6<Yibr •. 

I:lccneAOB8Blle OllllCBHBOl!. Bb!We CliCTCMbl ll _ee npllMBHBllllB B KOBKpeTHOM 

9KCq~pliMBHTe.llpliBBIIO K paapa60TKe.onpeAeiieHHOI'0 1 yaKO cne!lll8IIll31lp0D8HHOI'O 

Sl3biKa, O!ia aenacb no Mepe paapa6oTKH n nccneAOBaHilll D03MOlKHOCTel1 acel!. 

cnCTeMbi, aKnro'Iall n o11epaTopa. B peaynbTaTe 6bm \BbiAene.a neKOTOpb!l!. na6op 

BbipalKeHIDi, KOJlHpyromHx naH6onee yiiOTpe6nTenhHbie' onepannn. HnlKe npHaeAeH 

CnHCOK :ilTliX Bbipa:HteHBl!.: 

XITaKHe TepMliHbl KaK 'Sl3biK' 1 'Bb!p8lKBHll9' 1 'onepa!lllll' ll 'rpaMM8THK8' B 
naHHOl!. pa6oTe ynOTpe6nSIK>TCll ·a ll3BBCTHOM CMblCII9 ycnOBHO, XOTll, B cyruHOCTH1 

oall acnonbsyro-rcSI .AnSI_ onncannn cncTeMbi o6meanSI: qenoaeKS c UBM nocpenCTaOM 

ocuunnorpaljla co caeTODbiM KapaHJJ.aWoM, . 

.. 

12 

.. 

I 

1 . , 

I 
?r 

l I 

I 

1. C'Il!Tb!BllHHe sKcnepur.!e.HTllnbHblX Jlll 
M8WlllllioM cnoae), 

2 •. C'IliT!.!BllHne <>KcnepuMCHTllJIL!IliX Jl 

M8lllUHHOM cnoae),_ 

3. C'Il!Tb!BllllllO. 3KCncprn.!OHTll1lbHHX Jl<' 
qncno B MawliHHOM cnoae).· 

4. C'IHTbiBaHne SKCIIepRMeHTanbHbiX Aa 

5. 'Pa3I'OHKa' AnSI: cny'IaH COJlBp>ltBHHl 

6. 06pasoaanae ljlopMa'l'a rpaljlRKa. 

7. 06pasoaanne ljlopMaTa_pacTpa. 

8, 06pa30B8HHe· ljlopMaTa H30MeTpliU, 

9 .• BbiBeAeHne Ha ocnnnnorpaljl. 

10. BbiBeAeHne aa ne'IaTb c noKaaanbJ 

11. BbraeAeHRe na Mn . 
12. BbiBeAeHne na nepljlopaTop. 

13, 3ananne 6onbl!lel1 gpKocTn nso6pa~ 

14, 3aA8Hlle MBHblllel!.. npKOCTll H306pa: 

15, nepeAa'Ia ynpaaneHHll no Ha6opy, 

16. 0Tb!CKHB8Hlle Y max (linn· Z max 

17, CrnalKnaanne cTaTHCTHKll 110 aaJtaJ 

18. Ce'IeHlle 110 pacTpy liHTerpanhHOe 

19. CeqenHe no pacTpy An~Jl<!>epcnnncm 
HHTepaanoM; 

20, nepJIOJllPI9CKOe CC'IC!Il!e no pllCTp~ 
( 'IepeAOBBHHB HpKOCTH B 30H8X.), 

21. Ceqennc no pacTpy nnocKOCThiO 
"' TO'IKy, 

22, Ceqennc no pacTpy .nnocKOCTbK> 

.TO'IKy, 

23. Ce'ISHlle no pacTpy no npoli3BOnhi 

24, npnc'aoeHile 601Ibl!lel!. SlpKOCTH yKa 

25, npi!CBOBHlle MB!Ibl!lel!. HpKOCTI! YKll 

26. Hc11paanenne yKasannoii TO'lKH 110 

27. Bbmenenue y'laCTKa 3aAannoi1 nm1 

28, neqaTb napaMeTpoa (noMep Kallal 

29. 06pa6oTKa nnowann III!Ka ·no onpe 
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goopJtnllaTbi TO'IK!l 11a ne.pxBeii nony-
/9/ . . 

nollY'lellllOe .,nso6pa~e!llle •. HsoMeTpnqec-

cnoco6oM B JlllllllOii cncTeMe, noKasallO. Ha 

nony'leHHli nso6pa~eHnli mo6oro 

onncaHHblX Bbllll9 ¢opM8TOBo npn 3TOM 

(aanpnMep, npn o6pasonaHnH ¢op- ,.> 

ncerAa o6ecne'laBaeTCli ee 

)l8HitOfi CHCT9Mbl SIBnlleTCli COBM9CT

peanH30Bl1Tb orpoM!tbte Bbt'lncnnTenhltbte 

HX B03)leiiCTB!l,e AOn~BO 6hiTb 

cKnMn aaBhtKaMn, o6pamaTbCli K UBM. npa 

AnSI o6pa60TKa_¢H3n'leCKOii 

0AHl1KO paccMOTpeane aToro nonpoca 

pa69'fbl• 

npRM9H9llB9 B KOHKpeT!lOM 

onpeAeneaBoro, ysKo cnenaanasnponaH!toro 

H BCCneAOBSllltli B03MO~HOCTefi BCefi 

pesynhTaTe 6htn BbiAene_ll HeKOTOpbtli Ha6op 

ynoTpe6nTenbllbre onepanan. Ha~e npnneJtell 

•brpa~ellaa', 'onapanag• a "rpaMMaTnKa" B 
CMbiCna ycnOBH01 XOTH, B CyiUHOCTI!, 

o6mellHSI qanoneKa c UBM nocpaJtCTBOM 

1 . ) 

I 

I 
I 

\ 
?' 
I 
i 

· 1. C•mT~omaHne :;H:cnepHr.H:i-aTanLHbiX naHHbiX c Mn (nna _qncna B onaoM 

MlllllHHHOM cncme), 

2, .C'lRTh!BllHI!e OKCnepiiMCHTl!llLIUlX )l811HblX C J'-1n ( O)lHO 'li!CnO B OllHOM 

MlllllHHIIOM cnone), 

3. C'li!TbiBlliiHO. aKcncptn.~orrTal!b!IHX nerrHbiX c anToHOMHoro M03Y (oJtHO 

qacno B Mallli!HHOM en one). 

4. C'IHTbtBarrne aKcnepnMeHTanbHbiX )laHIIbiX c nep¢oneiiTbl, 

5. 'PaarOHKa' )lnll cnyqag COAeplKllHilli ABYX 'IHCen B OAHOM MlllllHHHOM Cl!OBe, 

6. 06pa3onaane ¢opMaTa rpa¢nKa. 

7. 06paaonaana ¢opMaTa pacTpa. 

8, 06pa30B8HI!e· ¢opMaTa H30MeTp1!1!. 

9 .. BbmeAeane Ha ocnannorpa¢. 

10. BbtBeJteane aa ne'laTb c noKallanbaoii eyMepannen, 

11. BhrneJteane aa Mn . 

12. Bbme)leane. 11a nep¢opaTop, 

13. 3aJta!lne 6onbllleii llpKoCTH nao6palKeHI!li. 

14, 3aAl1HI!9 MeHblllefi. _llpKOCTR H306pa~eHI!li. 

15. nepe)la'la ynpanneHHli no 11a6opy, 

16, OTbiCKI!BllHI!e Y max (nnn· Z max ) Ha 3a)lal!HOM yqacTKe. 

17, CrnalKI!Baline cTaTI!CTHKH no fll1Al1HHOMY aaKOHY, 

18. Ceqeal!a no pacTpy BHTerpanb!loe nnoCKOCTb.IO XY 

19. Ca'!eane no pacTpy AH¢~epcl!nacnbuoe nnocKoCTRMH XY 

nHTepnanoM, 

C 38)ll1Hll,biM 

20, nepllO)lll'l9CKOe CC'lC!ll!e no. paCTpy nnOCKOCTliMII XY c aaJtaHHbiM IDaroM 

( 'lepeJtoBallne liPKOCTI! B aoaax), 

21, Ceqeanc no pacTpy nnocKOCTbiO YZ , npoxo)lre'!eii qepes yKaaanllyiO 

TO'lKy, 

22, Ce'!eanc no pacTpy nnocKOCTbiO YZ , npoXOAllllteii 'lepes yKc3eHRYIO 

TO'lKy, 

23. Ca'!eane no pacTpy no npoitanonbHO yKaaaaaon CK TpaeKTopnl!. 

24, npnCB09l!H9 60nblll9fi HpKOCTH YKl138HHOfi TO'lKI!, 

25, npnCB09HI!9 M9Hblllefi llpKOCTH yK83lll!HOfi TO'IKH, 

26. Hcnpannoane yKa3aHHoii TO'lKB_no np!!l!RTOMY npannny. 

27. BbmeAenne yqaCTKa 3aAal!HOii Ani!Hht, aa'lnHali c ·yKaaaaHoii TO'IKn. 

28. neqaTb napaMeTpOB (aoMep KaHana n ero co)lepJKaane) yKaaaH!lOii TO'IKI!. 

29. 06pa6oTKa nnomaJtn mtKa ·no onpeJtenel!HbiM npanl!naM. 
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30 •. bhmeneane noMe'l:eHaoro nnTepaana a '6aaK". 

31., Cnanr y'IaCTKa aneao aa 3anaaayiO nnnay •. 

32. Cnanr y'IaCTKa anpaao Ha 3anaHHYIO nnnHy. 

33. Tiony'IeHne MaKCilManbHOI'O MaCWTa6a !I306pal!WHHSI no OC!I Y. aa 
sananHoM HHTepaane ( • nyna'). . 

34. Tio~aHanhaasr ne'IaTb a sanaHHOM HHTepaane. 

35. Onpenenenne ucnTpa TIDKeCTH nnKa. 

-"' . 
KalKAbiii: nyHKT sToro cmrcKa smnsreTCSI o6pamenneM K UBM. Tipn aaone o6p'a-

me.nnsr a UBM onepaTop ncnonhsyeT ee nynhT ynpaaneHnSI nnn. CK, a TaKJKe nx 

KOM6naanniO, co6n10nasr KaK onpeneneHHbie npaanna .c/ocT~~neH~!l·. ayJKHOii: n~cnenoaa-
. . ,: . / '\'.:l< ' . 

TenhHOCTn abipaJKennii:, TaK H onpeneneHHbiii nopsrnoK onepannii: :aaona nx a UBM • 
. · / ··, 'i 

Tiepaoe ns STHX ycnoan~ npenonaraeT npocTo nornqecKyiO'o2M~t6neHaocTb ncnonh-

syeMoro psrna abtpaJKennii. I3Topoe - sranSieTcsr TeXH~'leCKnM, yc~-~~~E)M aaona. 

BosMOlKHOCTh o6pameHa~ K UBM - sTo TOnhK~ onHa cTopona KOHTaKTa qe.;. 
/10,11/ Ll • • ' •· . - ' 6 

noaeKa H M8WHHbl • pyroH, He MeHee aalKHOil, CTOpOHOII SIB!ISieTCSI 0 ec-
. '! . 

ne'leHne nonsrTnoii: n 6hiCTpoii: ( qepes nonn ceKYHAbi) OTaeT'aoii: peaKUHH ManmHbl 

aa aa~nnMbie o6paweansr, OTaeT nonJKen nonTaeplKAaTb npaaniibaoc~b deiicT~'Hli'· 
' ', \\ 

onepaTopa nn6o (caoeapeMeaao) yKa3oiBaTh aa nonymeanyro liM omn6Ky. TiosTOMY 
' . \ 

6onbwoe aHIIMaane np11 nporpaMMnpoaaalln 6orno. yneneao cnoco6aM KOHTpomr ·sa'. 

neii:CTal!SIMl! onepaTopa II <i>opMe a'bipalKeHl!Sl pe3ynhTaToa 9TOI'O KOHTpO!ISI. Eorrb-' 

llillHCTaO OTaeTH'biX peaKUIIh M8WHH'bl sanporpaMMIIpOaaHO a an::JyanbHOli ljlopMe 

{no aso6pal!<eaaiO aa SKpane ocu11nnorpa¢a 1rn11 no ero HC'lesaoaeHniO a cnyqae 

npenyCMOTpeHHbiX OCT8HOaOa) • 

HecMoTpli aa npocToTy npaHl!TOil cncTeM'bi o6pamea11li n OTBeTH'biX peaKnali 

oKasanocb ace JKe aeaoGMOn<HoiM npenycMoTpeTb ace aenpaallnhHoie neilcTanl! one-. ~ 

paTopa. TioaTOMJ' 6binO pelileHO COKpaTI!Tb AO MI!HilMyMa' KO!Ill'leCTBO aeo6XO):Il!M'b!X 

neiicTanli onepaTopa npa aaone o6pamennli a Mawnay. 3To nocTnrayTo nyTeM aaene"" 
I J 

Hill! crrennanhHoiX cnylKeGHoiX cnMaonoa, aoiiionnMoix aa ocunnnorpaljl aMecTe c 
· • 14 12 I · 

SKcnepnMeHTanhnoii: na<jJopMauneH · ' • Onn KonnpyiOT aan6onee ynoTpe6aTenh-

Hbie onepaUnll. C llOMOII!b!O 9TI!X yrrpaa!ISIIO!I!IIX Cl!Maonoa neiicTallli orrepaTopa npn 

aaone o6pameHIIli caonnTCli TOnhKO K y~asaaniO caeToahlM KaparrnawoM aa coOTaeT

CTayiOmnl!. cnMaon Ha sKpaae ocunnnorpaljla. 

3neKTpoaaasr <;ncTeMa n cn,cTeMa o6meanl! orrepaTopa c UBM nccnenoaanacb 

a na6opaTapHbiX ycnoansrx rrpn paspa60TKe n a ycnoansrx onoiTHOli aKcnnyaTannn 
. . • ' /15/ 

rrpn aaKonneann n npenaapaTenhnon o6paf?oTite aMU!IIITYAH'biX cneKTpoa 

14 
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TipaMeaeane 

CoaMeCTaa·g pa6oTa ocnnnnorpaljla c• 

'~'nacK-2' npoaepgnach np11 o6pa6oTKe a 

noaoiX n3MepeHIISIX. B pesynhTaTe oTpa6o· 

6oma npnMeaeaa npn aaKonneall·a 11 ripeaa 

HnJKe npnaon11~Cli ynpomeaa.oe ounce 

60TKH pe_3ynbTaToa 11!3Mepeazsr yrnoaoiX p 

(6 aMnnnTyAHbiX cneKTpoa no· 5_12 Kaaano 

TaMn nnli KaJKnoro neTeKTopa OTnepljlop11p 

naaa6ii cepnn HoMep neTeKTopa onao3aa'I 

Ue!IbiO npenaapnTerrbaoii o6pa6oTKII 

aoipaJKaiOmax oTaomeane nnomann naKoa l 

MOH!ITOpHOI'O ll11K8 0 llO yrnaM. 

Ynpomeaaasr 6noK-cxeMa nporpaMMI 

ljloneHToi nponcxonnT nepenon naaaolx 1!3 

ayro, o6pasyeTcsr ~opMaT H3o6palKeHRli-'I 

ocuznnorpaljl. Tipn KalKAOM o6xone Mace 

'Ill) H B 38BIICIIMOCTil OT Hero llpOIICXO):IF. 

iso6palKeH!1lli). nn6o aomonasreTcli sanaaf 

aaeTcsr npaaoii aeTBhiO i!porpaMM'bi. Hani 

yqacTKa (a Ll3Y-OOOO) no g3Y 0002 npc 

Ka annOTb no aol"ll!cnean!I k ¢ • Pesym 

'laTh (nepaal! cTpO'IKa - nOMep cneKTpa 

o6pa6oTaaaoiX Kaaanoa, TpeTb!l - nnomaJ 

a 'IeTaep'~'ali - KOsljl¢nuaesT k ¢ ) a ne 

Bell npor~;aMMa 3aHaMaeT 512 Sl'Ie' 

aceii cncTeM'bi npoaonnnocb a na6opaTop 

nocb aenpephlaaoe aa6nroneane sa neiicT 

XOAI1!Mal! llOMOII!b, 
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naTepaana a '6aaK". 

saJlaHHY!O Jll!HHY. 

a a 38Jl8HHY!O Jll!HHY, 

o MacwTa6a nso6pmKeHn.II no ocn y_ a a 

(•nyna'). 

naTepaane. 

smmreT.C.II o6paweaneM K UBM. llpn BBOJl~ o6p'a

ee ny1IhT ynpaa~eHn.II_ nnni CK, a T8KlKe !IX 

•peJleJwHHbie npaanna . c:ocTa~n,ea.~sr·, HYJKHOil nocne)loaa-
" ,, ,/, i 

eJleneHHbiil nopH.QoK' onepauntt :aaoJla !IX B UBM. 
• • I -_ / I ', •!', 

npoCTO nornqecKyiO C)CMbiCJ:(?HHOCTb ncnonb-
'! l '\ 

- l!Bl!l!eTCSI .TeXHll'leCKHM yC.JIOBlleM BBO)l8, 

K llBM - STO TOnbKO O)lHa CTOpOHa KOHT8KT8 qe.;. 

ae Meaee- saJKaoil, cTopoaoil HBl!HeTcst o6ec-
• 1 J ' 

( qepes )lonn ceKyHJlhi) OTBeTaoil·· peaK_Unll Maw,nHhi · 
I ·, 

JlOnlKeH nOJlTBeplKJl8Tb npaal!bbHOCTb Jl~ilCTBKJl,·. 
' ' '·· ' yKa3biB8Tb H8 JlOnymeaayro 'liM OWH6Ky, llOSTOMY 

i ' • '"" 
•MMnpoaaHJIII 6bmo yneneao cnoco6aM KOHTponst ;sa · 

SToro KOHTpOl!l!, Eonb-· 

sanporpaMMJipoaaao B aasyanbaoll !jlopMe 

ero IIC'l63HOBeHH!O'B cnyqae 

cncTeMbi o6pameaal1 n OTBeTHhiX peaKunll 

npenycMoTpeTb see aenpasn1IhHbie neilcTanst one

COKpaTI!Tb AO MllHliMYM8 KO.Jll!'l6CTBO H606XO.QHMbiX 
' . ' 

o6pameana B Mawney. 3To nocTnrHyTO nyTeM, BBe.Qe-

:MBonos, BhiiiOAIIMhlx aa ocnnnnorpa!jl BMecTe c 
/4,12/ . . . 

• Oan KO.QnpyroT aan6onee ynoTpe6nTe1Ib-

ynpasnHromnx CllMaonos .QellcTBIIH onepaTopa npn 

CBeTOBbiM K8p8HA8WOM H8 COOTB6T-

cn_cTeMa o6meana onepaTopa c UBM nccne.Qosanacb 

paspa60TKe n s ycnosnHX onhlTHoil sKcnnyaTaunn 
- /15/ bHOU 06paf?OTK6 aMnl!HTYJlHbiX cneKTpOB 
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1. 

ripnMeaeane cncTeMbi 

CoaMecTaa·a pa60Ta ocunnnorpa!jla co cseTOBhiM Kapaa.QawoM n MawnHhi 

"M:iiHCK-2' nposepsrnacb npn o6pa6oTKe aMnnnTyJlHhiX cneKTpoa,nony'leHBbiX B yr

noBbiX B3MepeHnHX. B pesy1IbTaTe oTpa6oTaaaaa M~TOAnKa o6pameana c cncTeMoll 

6hi.Jl8 npBM6H6H8 npn H8KOn.JI6Hllll ll npeaapnTe.JibHOil o6pa60TK6 y - cneKTpOB, 

HaJKe npnso.QnTCH ynpomeaaoe onncaane nporpaMMhi npenaapaTe1Ibaoll o6pa.;. 

60TKn pesynbTaToB nsMepeHnH yrnoahiX pacnpeneneanil, KaJKnaa cepna nsMepeanil 

(6 aMnl!HTYAHbiX cneKTpOB no· 5_12 K8Hanoa) BM6CT6 C annp~TypHb!MB KOS!jl!jlnUB6H-. 

TaM.n .Qnst KaJK.Qoro .QeTeKTopa oTnep!jlopnposaaa aa neaTe B necstTH'lHoll !jlopMe, B 

)l8HHOil cepnn HOM6p .QeT6KTOpa 0JlH03H8'lHO CBSI38H C yrnoM , 

Uel!bro npe.QBapnTenbaoil o6pa6oTKll asnanocb nonyqeane Kos!jl!jlnuneHTOB k~ , 

BbipaJKaromax OTHomeane nnomanll nnKOB KBli(JlOll rpynnbr ( P 
0
, P 

1 
, P 

2 
l K nnomann 

MOHllTopaoro n.nKa, no yrnaM, 

Ynpomeaaaa 6noK-cxeMa nporpaMMbi UOI(asaaa aa pnc.6, riocne ssona c nep

!jloneHThi · npO.llCXOAHT. nepe;aoA Jl8HHbiX H3 Jl6Cl!T~'lHOil CllCT6Mbl C'lnCneHHll B )lBO.ll'l

Hyro, o6pasyeTca ~opMaT nso6paJKeHaa-'rpa!jlnK" a opraansyeTC.II BhiBeAeHiie aa 

ocu.nnnorpa¢. llpn ·~aJK.QOM-o6xone Maccnaa aaanasnpyeTca cocToHHae ~3Y (Knro

'ln) .a s saanc.nMocTa oT aero nponcxonnT n116o npononJKeane o6xona (pe~eaepaun.si 
aso6palKeHa.si), nn6o BhmonaaeTCH sanaaaaa nonnporpaMMa. ~ellCTBne CK o6ecneqa

saeTca npasofi seTBbiO iiporpaMMbi, HanpnMep, _ nocne yKasaanst o6pa6aThiaaeMoro 

y'laCTKa (s ~3Y-OOOO) no ll3Y 0002 nponsaonnTcst o6pa6oTKa yKas_aaaoro yqacT

Ka annOTb JlO Bb!'lncneaaa k ~ • PesynbTSThi, o6pa6oTKn BhiBOAHTC.II aa rm¢pone

'l8Tb (nepB8ll CTpO'lK8 - li0M6p cneKTpa B HOM6p rpynnhi, BTOpast - KOnll'l6CTBO 

o6pa6oTaHHhlX Kaaanos, TpeTb.II - nnomanb nnKa nocne Bhi'lHTaana nnomann !jloaa 

H 'leTBep-ra.si - KO.s!jl¢.nuneHT k ~ ) B )leCSITll'lHOJl CHCTeMe, 

Bca nporpaMMa saHnMaeT 512 .II'l66K naMHTH. 11cnbtTaHae nporpaMMbi a 

BCell CBCT6Mbl npOBOJllll!OCb _B. na6opaTOpHb!X ycnOBifHX, T, 6, B T6'leHll6 pa60Tbl B6-

llOCb HenpephlBHOe aa6nro.Qeaae sa .QellCTBllHMll onepaTopa a aMy OK83braanacb aeo6-

XOJlBM8.1I IIOMOillbo 
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npenaapnTeJibHaH · o5pa6oTKa · 11r-mmnyAHbiX 
y - cneKTpOB npoaonnn11cb B 

ycnoanHX onbiTHOii ::nwnnyaTilllllll cucTeMbi. OnbiT, .nonyqeJIHblil npn n116opaTop-

llb!X iiCITb!T11H1!5IX, n03BOnnn onpeneni!Tb II BBeCTll B nporp11MMY TllK!Ie ll3_Mellel!Il5l1 

'ITO. onepaTop cMor pa6oTaTb no nncTpyKnnn (c11MOCT05ITenbHO). nporpaMMil 6bin11 

cocTaaneHI1 no cnenyromeMy 3anannro. · 

( Hcxonna.n nncjlopMannH B anne 4096 
KllHilnbHOrO cneKTpll BB01li!TC5l B Mil-

runny n npencTaBnHeTcn na sKp11He ocunnnorpa¢a B anne rp111jlnKa nnn nepBI!'lHOii 
~ . 

ouenKn. nocne ncnpaanenn.n Bb!llllBmnx TO'leK o6p11611Tb!BI1JOTCSI nnTepecyromne 

3KCITepi!MeHTI1TOplt ni!Kll. 06pa60TKil CDOili!TCII K Bbl'li!CneHIIJO nnom111lll lll!K11 6e3 

cpoHI1. <PynKUliH ¢o1111 311AileTC5l nyTeM nnHeimofi 11nnpoKCRMI1UIII! .no rpaHII'lHbiM 31111-

qenHHM cjlo1111. On11, B caoro oqepenh, onpenen5l!OTCH no 311/lllHHbiM npaann8M (a8npn

Mep, 1!3 ycpenHeHIISI no aecKonbKIIM TO'!KI1M). PeayiihTI1Tbl o6p860TKII (rp8Hnllbi 

yqacTKI1, nnom11nb ¢oaa, ~nomi1Ab nnK8 n nx p83HOCTb) ·Bblll8JOTCH H8 ne'li1Tb. Kpo

Me Tore, np11 aeo6xonnMoCTI! o6ecne'!IIBI1eTCH ne'li1Tb n11p11MeTpDB yK1131lHHOil TO'l-

Kll ( OOb!'lHO -. M11KCIIMYM. n11KI1) II Bb!BeAeHIIe Hll 3KpllH OC!ll!nnorpacpa yqaCTKI1 

HylKHOll nnlll!bl, Hll'lllHilll C YIW31ll!HOil TO'lKII. 3KCnepnMeHTilnbllble ll8Hllble AOnlKHbl 

xp8HIITbCI! aa Mfl. npenycMaTpnaaeTCH BbiBOil A11HHbiX (cneKTp) 1111 ne'li1Tb c noKI1-

uanbnoii HY).1o3pauueii. 
EnoK-cxeMa nporp8MMbi noK1131lHa aa pnc.7. 3TI1 nporpaMMa ynoaneTaopgeT 

BCeM 381l8Hllbll',i: TpeOOBilHIIHM, HU'lllllllll C BB01l8< II Bb!BOil8 !ICXOilHOll .nHijJOpM811111! 

1i KOH'lllll. o6pa60TKOli II. Bbl/lll'!eil ee pe3yJibT8TOB 1111 .U>J'lllTb. nonb30B8HHe nporp8M~ 

MOll He npennonaraeT rny6mmX 3H8Hl!il Bbl'l!ICnnTeJibHOll TeXHHK11 1 a l!HCTpyKUllll 

nocTaTo'!RO npoCT8 nnl! 6biCTporo ycaoeRIIH mo6biM onepaTopoM. 

B K11'leCTBe npnMepa nonnporp11MMbi HlllKe npnBOAHTCI! oniiC11Hlle nonnporpaM

Mhl opr11Hn3aumi BbmeneHI!Il nso6p11lKeHIHI yqacTKI1 cneKTpa. no sToil nporp8MMe 

aa sKpaH ocuHnnorpa¢a BbiBOill!TCI! yqacTOK cneKTpa 3anaaHoii (no Ha6ppy c nY) 

nnnHbl
1 

Hll'li!Hil5l. C yKa31ll!HOii CBeTOBbl'-~ K8p11HAilUIOM TO'IKII, HyneB11ll n!IH!lll C 

MllCillTilOllb!MI! TO'IKilMII II . ynpaanmomne CIIMBOnbi. no l!CITOnl!I!TenbHOli KOM11Hile 

(mwioqenne KniO'IIl 0001 nnn yKa3aHHB. aa ynpaan5l!Omnil cnMaon 'y,qacToK"') c 

Ll3Y CllllMileTCH I!HcpOpMilllllll o' nnnne MllCC!lBil II nponepHeTCI! npaB!InbHOCTb ee 

sanaaiHI. Ha'luHall c anpeca yK1131lHHOii TO'IKII B 311/lllHHOM MllCCI!Be OTbiCKIIB8eTCI! 

s'!ei!Ka c MllKCII"IanbHbiM 3Ha'!eaneM Y ( Y l -. nocne sTm-o MllCCI!B nepecb!n8eT
max 

CSI D pa6oqee none II np01!3BOAI!TCll HI1CTpOiiK8 MllCUIT1101l no X II Y • M8CillTil0 
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no X 38A8eTCII M8KCHMilnbHbili, 

CI!MI1nbHOro.-0nHI1 qeTaepTb (a 

ynp8BnllJOmHX H cnyJKe6HbiX caMJ 

CHB (cnyJKeOHble. H ynpaBnHJOIIlHE 

H11KOHen, e_ro BbiBeneane. B Te'l 

B "'68HKe"' coxp8HHeTc~ anpec 

Hbl9 K03cp!jlHUI!eHTbl no_ X II 

ne'IIIBI1eTCll OCHOBHOil: nporp8.MM 

r8HOM. nonnporpaMMa 38HHM11e 

KopoTKO pe3JOMIIPYll 11snc 

BOilbl. 

1. CTpyKTypa cxeMbi yc-r 

cnoJKaoil: 11 conepJKaTb Macro : 

npoCTOT8 cxeMbl OC1lllnn1 

, cxeMbl B38l!MOilellCTBYJOlleii · C 

eT eil 3118'111TenbHYJO-OnepaTliE 

K aneMeHTI1pHbiM tal1npHMep, 

CIIMBOna), 

O?~eM ~op860TOK a cxe 

nocTaaneHHbiX uepen c11cTeMO 

MeHH. Lleno B TOM, 'ITO B on 

o6p830M 1 Ha pereaep1111lll0 ns 

ocymec'J:'aneaa nOMHMO Mamlll 

Bll. B .TaKOM pelKIIM9 ace .o6 

pereHep1111li11 1!300p11JKeHnSI. 

2. OnbiTH8ll aKcm;tyaT11I 

OCHOBHblM KpnTepHeM oueHKE 

reaep11UIIH' nso6p11JKeHHll Tp8' 

KaH8noa). 



aMrrmiTY JlHblX y - Cll9KTpOB llpOBOJliin8Cb B 

cncTeMbi. OrrbrT, rrony'!eHHblli rrpn na6opaTop-

n BB9CTI! B rrporpaMM_Y T8Kll9 1!3_M91!9HIHI, 

nporp8MM8 6hma 

BBOJll!TCSI B M8j 

TO'l9K o6pa68Tb!B8IOTCSI IiHTepeCyiO!Ill!9 _.;. 

CDOJll!TCSI K Bbi'll!CneHI!!O rrnomaJlii lli!K8 6e3 

mmeliHoli arrrrpoKCIIMaiUIII no rpaHII'!HhiM 3Ha

onpeJlenSI!OTCSI no aaJlaHHbiM rrpan1maM (Hanpn

TO'!KaM). Pe3ynbTaTbi o6pa60TKI! (rpaHII!Ihi 

paaHOCTb) ·BbiJlaiOTCSI Ha ne'!aTb. Kpo

ne'!aTb napaMeTpOB yKa38HHOll TO'I

H8 sKpaH ocnnnnorpacjJa yqaCTKa 

TO'!Kil. 3KCll9pllM9HT8llhHbl9 Jl8HHhl9 JlOlllKHbl 

Sl BbiBOJl )laHHbiX ( Cll9KTp) H8 ll9'18Tb C liOKa -

3Ta nporpaMMa YllOBneTBOpSieT 

BhiBOJla l!CXOJlHOll .llH<jlOpM81lllll 

. pe3_YnbT8TOB Ha n~'!8Tb. nonb30B8Hl!9 nporpaM:-

11 Bbl'!llCliHT9llbHOii T9XHllKH 1 a llHCTpyKilllSI 

Mbl lllllK9 npHBOAIITCS! OnllC8Hll9 noAnporpaM

_Y'l8CTKa CneKTpa. no STOif nporpaMM9_ 

38Jl8HHOii (no 11a6ppy c nY) 
I 

KapaHA8lllOM TO'!Kil, H_YlleBali liiiHllli C 

CIIMBOllhi. no I!CnOliHI!T9llbHOif KOMaHJl9 

HIIe_ 118 ynpal3liSI!OlllHH CIIM130ll 'y.'!aCTOK') C 

Maccnl3a 11 npo13epSieTcli npa13l!llbHOCTb ee 

38Jl8HHOM M8CCII139 OTblCKIIBaSTCli 

max) • nocne ST<Jr'O I\18CCI!B nepeCbinaeT

HBCTpOliKa MaCillTa6a no • X 11 Y • MaCIJlTa6 

no X 3aAa9TCSI MaKCI!M8llbHhlii 1 a no Y - H9 60llblll9 'fP9X '!9T139pTeli OT M8K

CUManbHOro.-0AHa qeT13epTb (n 13epxReli.'!acTn nao6paJKeHIISI)·peaep13npyeTcli Allli 
~ . . 

ynpa13liSIIOillllX n cnyJKe6HbiX caMnonon, 3aTeM ~praHnayeTCli necb 13hii30AilMhlli Mac-

cn13 (cnyJKe6Rbie n ynpannSI!OIIlliS cnMnonhi, yqacToK cneKTpa n gynel3ali nnRnli) n, 

gaKOH~Il, ero Bhli3ElA9HI!9. B T9'19HI!9 -BCero 13p9M9HI! Bhl139.tl9HilS! AaHHOro yqaCTKa 

B '6aRKe .. coxpaHneTCli aApec gaqami yqacTKa, ·y max 11 ero aApec 11 MacwTa6-

Hbl9 KOScjJ!jlllllll9HTbl no X II Y • 06pameime K noJlnporpaMM9 •yqaCTOK' ooec-· 

ne'IIIBaeTCli OCHOBHOii nporpa.MMOli Ha KaJKA_Y!O MaHnnynli!li!!O IICnOliHHT9llbHbiM ·op- . 

raHOM. noJlnporpaMM8 3aHI!Ma9T 70 li'I99K. 

HeKoTophie BhiBOAhi 

KopOTKO pe3IOMilp_Yli R3liOlK9HHbitt MaTepnan, MOJKHO CAenaTb H9KOTOpbl9 13hl-

130!\hl. 

1. CTpyKTypa cxeMhi ycTpoilcTI3a ·13nayanbHoro npeACTanneHnll ge nonJKHa ObiTb 

CnOJKHOfi II COA9plK8Tb MHOrO aneM9HTOI3 ynpanneHiili. 

npoCTOTa CX9Mbl c OCillllJnOrpacjJa K-0Mll9HCI!pyeTCli OOnbllli!Mii BOSMOJKHOCTS!Mii 

_CX9Mbl B381iMOAeliCT13_Y!Olll9li· c HliM UBM. TaKali 'cTpy-KTypa C!iCT9Mbl' 009Cll9'1HI3a-

eT eli-ana'!aTen&Byro.onepaTannocTb1 ·a oOnbllli!HCTBO AelicTI3nli onepaTopa CI30AHT 
- . 

K aneM9HT8pHblM (RanpaMep 1 _YK838Hii-9 CI39TOBblM KapaHAaWOM OAHOfi_ TO"!Kll nna 

caMnona), 

Oo'beM AopaooToK 13 cxeMe UBM onpeAenlieTcli, c ·oAHoft · cTopoHhi, -liiHpOTol! 
. ' -- . ~ 

nOCT8Bll9HHhlX nepeA CliCT9MOli 3aAa'11 a C Apyrofi, - CTOiiMOCTb!O M8lllliHHOrO Bpe-

MSHI!, llano B ToM, 'ITO B OllbiTHoli aKcnnyaTanall ORO_ pacxoAonanocb, :rnaBHhiM 

oopaaoM, Ha pereRepa~aro naoopaJKeHRli, KoTopali; 13ooome rosopli, Morna ·obi OhiTb 

ocymeCTI3ne~a noMI!MO' MBllli!Hbl c noMOlllb!O oyljlepgoro. 38ll0Ml!Ha!Olll9ro ycTpoliCT

Ba. B Ta~OM pelKa~e nee .oopalll9HHli K- M8liiHH9 3aHRMaiOT OKOnO 2% Bp9M9Hii 

perenepatuia aaoopaJKeH~li. 

2 • 0nhiTHali SKCll~yaTallliSI- noKaaana, 'ITO CKOpOCTb BbiB9!\9Hl!li H9 SIBnSISTCSI 

OCHOBHblM KpaTepaeM O!I9HKH pelKIIMa BhlB9)l9Hl!li1' TaK· KaK oonee 90% Bp9M9HH pe-

reBepanaa ··aaoopalKSHiili TpaTaTCli ga BbiB9A9HI!9 H900nbliiiiX -MaCCBBOB ( 120 - 256 

KaHanos). 
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C TO'!Kil speHHSI BSOIIMOAe.ikTB!HI Ba>KHbiM SIBnS!eTCH YA06CTBO CHCTaMbl, Upepbl

:aaHHSI AnSI ynpaaneHIIH MOWIIHOM II nerKOCTb 06ecne'!el!IIH pa60Tbl OCUHnnorpatjla CO 

caeTOBbiM KapaaaawoM nporpaMMHbiM nyTeM. KpoMe Toro, npH MHoroKaaanbHOfi _ 

CIICTeMe npepb!B8HIIH MO)l(HO SHO'IHTenbHO paCWllpllTh II ynpOCTIITh CIICTeMy o6pa;

weHIISI onepaTopa K MaWHHe. 

3. Xoa paspa6oTKH cncTeMbi noKasan, '!TO cywecTayeT Tecaan C~H3h Me)KAY 

Texaii'leCKoil CTpyKTypon ycTpoilcTaa n coaep:H(aaneM nporpaMM, o6ecneqnaarownx 

ero pa60Ty. 

PaUHOHdnbHOe pacnpeaeneHHe tjlyHKUIIOHanbHOil sarpySKII OCHOBHWX ysnoa CllC

TeMbl npnaeno K nepeaeceHuro ueaTpa TSI)!(eCTil aa nporpaMMHoe o6ecneqeaae ee 

pa6oTbi. 8 pesynbTaTe sToro ynpocTanach cxeMa ycTpoilcTaa aasyanbaoro npeacTaa

neaug u nOBbiCHnacb- rH6KOCTh ynpaaneaun liM, a TaiOKe cosaamiCh 6naronpuHTHble 

ycnoaug anH aani.aeiiwero pa3BIITIIH c:ncTeMbl. 

3aKmoq_eane 

.3a apeMH ·_ na6opaTopHblX l!CilbiTOHllii Cl!CTeMbi 6brna npoaepeaa 11 noKaqaaa ee 

pa6oTocnoco6aocTh. flp11 aToM npoucxoann.npouecc pasrpaan"l~HilH ~YHKUI!ii Me*Ay . - . . - . .· '\ 

TpeMSI OCHOBHblMII ysnaMU CllCT':!Mbl ( qenoaeK. - M8WilH8 - OCUUnnorpa~ CO CBeTO-

BblM K8p8HA8WOM) C uenbiO OUTUMHS8Uilll HX sarpysKil B ycnOBIIHX SKCnnyaTaUI!Il, 

HecMOTPH aa KOHKpeTHOCTb nocTaaneaaoii soaaqn lo6pa6oTKa aaaawx onpeaenea-
! - ' 

aoro auaa H3Mepeaaii) paspa6oTKa aenacb us-sa B8)!(HOCTII TeMbl B 5onee wnpo-
. l - . . 

KOM CMbiCne, 

Lleno B TOM, '!TO npu/UOArOTOBKe K _OUbiTHOii SKcnnyaTaUilll BbiHCHUnOCh, 'ITO 

OCHOBHbiM npenHTciaueM a scjlljleKTIIBHOM ncnonbsoaaanH · UBM sKcnepnMeHTaTopa-
1 -

Mil siBnHeTCH OTCyTcTane aenocpeacTaeaaoil CBSI31l Ma)!(AY HIIMII 11 UBM. B· aacTo-

S!Wee apeMH H8MeTnnacb TeHAeHUHH npH6nllSIITh .UBM K I!CTO'!HIIK8M SKCUepllMeH

TanbHOil llH~OpM8Ulill. no-BilAilMOMy, ~ ee OCHOBe nelKHT CTpeMneHI!e yaenll'!llTh 

sarpysKy UBM sKcnepnMeHTanbaoii na~opManueii. OaHaKo sTo TonhKO aaewHHH 

CTOpoaa aena. rnaBHblM B STOM BOUpoce AOn:H(HO HBnllThCSI IIOBb!WeHile S!jl~eKTI!B

HOCTI! o5pa60TKII nocTynarowell nu!)lopManaa. 3ToMy npenHTcTayeT cywec:Tayrowan 

CllCTeMa MaTeM8Til'IeCKOrO o5ecne'IeHIIS!r 0Tpb!B810LU8H SKCUepi!MeHT8TOpa OT Bbl

'!llCnHTenhHOH TeXHHKI!. 
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1 
1 

B XOAe OUbiTHOfi SKCUnyaT8Uilll 

Ma)!(AY sKcnepnMeHTaTopoM u UBM A 

raeTCH npOCTb!Mil TeXHl!'!eCKI!Mil cpel 

aoro MaTe_MaTu'!ecKoro o6ecne'!eHHH. 

Llaaeyro pa60Ty cneayeT pa<;:CM! 

npo6neM, a cKopee: KaK nepBbiil war 
. . 

T8KUX pa50T-38KniO'I8eTCSI He CTOnbK 

d6pa60TKII SKCnepnMeHT8nbllbiX- A8HH1 

TaTopa C -UBM nosaonHT eMy Bb!pa6, 

ll ,HBIITCH llO'IBOit, H8 KOTOpOit B03HilK 

SKCUepHMeHT8nhH8H MaTOaiiK8, 

flpl 

EoiCTJ 

LlnH ocymecTaneuuH 6oiCTporo 

ay aoaall onepauRH '-67'. Koa one~ 

,Mil'IHOCTil· CXeMbl I! M8KCUM8nbHOii U 

Pacwu~pOBbiBaeTCH onepanuH ~ 

UOACOeAHHS!eTCH K. WHile 'BblBOA 06)1 

aononHnTenhHhiX sneMeHTOB uenn, p 

KoaapyeTcH onepanaH cneayroD 

-67 00 

no curaany YH15 aa noTeHnnane 

302-A9 ~OpMupyeTCH I!MnynhC y· '1 

· YH16 onpawnaaeT CM n KOA 

aefiweM ynpaanHeT saHeCeHHeM a·P 

Koae. LlnH ynpaaneHHH pa60Toii P · E 

B8HI!blii K~A onepaUI!II '-67' C 4H-: 

noaan. B a 2 KOM81!Abl yKaSbiB8e 

1!8'11ll!8eTCH Bb!BOA. 06oi'II!b!M nopro 

M03Y. 
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BIHI B8)KHbiM HB.1Ill9TCH YJl06CTBO CI!CT9Mbl npepbl

ll nerKoCTb o6ecne'IeHHH pa6oTbi ocunnnorpaljla. co . 

MMHblM nyTeM. KpoMe TOro, npn MHOr0~8H8.1IbHOfi 

pacrunpnTb n ynpoCTHTb cncTeMy o6pa~ 

UOIW38.1I1 'ITO cyrueCTByeT T9CH8H C~H3b M9)KJly 

conepx<aHIJeM nporpaMM, o6ecne'In!!.a10runx 

cjlyHKUHOH8.1IbHOfi 3arpy3KH OCHOBHblX Y3.1IOB CHC

neHTpa THmecTu Ha nporpaMMHoe o6ecne'!eHne ee 

CXeMa ycTpOHCTBa Bll3Y8.1IbHOrO npeJlCT8B

llM1 8 T810Ke C03Jl8.1IHCb 6naronpHHTHbl9 

CHCT9Mbl, 

3aK.1IIO'IeHne 

HCUbiT8HHfi CHCT9MbL 6b!.1l8 UpOBepeHa H_. UOK8q8H8 ee 

npoacxonnn.npouecc pa3rpaHa'I~HHH ¢YHKUnfi Me){(Jly 

(qenoaeK.- ~amuHa - ocunnnorpa¢ co caeTo

nx 3arpy3KH a ycnoaagx SKcnnyaTaunn. 

3anaqu \ o6pa6oTKa naHHbiX onpeneneH-
. . 1 . 

H3-3a BaX<HOCTH T9Mbl B 6onee lliHpo-

K .OllbiTHOll SKCII.IlyaTaUHB BbiSICHll.IIOCb, 'ITO 

BHOM ncnonb30BBHIIII. UBM sKcnepnMeHTaTopa

eHaon camn Memny HHMH 11 UBM. a· aacTo

_.."HllHH npu6nu3HTb UBM K HCTO'IHHKaM sKcnepnMeH-

' B ee OCHOBe .1l9){(HT CTpeM.IISHHe yae.IIH'IHTb 

HHcjlOpMaunefi. 0nHaKO STO TO.IlbKO BHSlliHHSI 

BOnpoce JlO.II)l(Ho HB.IIHTbCH IIOBbillieHHe s¢¢eKTHB

HH¢opMauaH. 3ToMy npenHTcTayeT cyrueC.Z.ay10maSI 

~Cile<ucH<ua OTphlBa!OlliSSI SKCIIepUMSHTaTopa OT Bhl-

/ 
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B xone onbiTHoli sKcnnyaTauan nonTaepnunocb npennonomeHne, 'ITO caSI3b . . 

Memny sKcnepaMeHTaTopoM II UBM nonJKaa 6biTb npocTofi· a yno6Holi. 3To nocTu_; 

raeTCSI npoCThlMn TexHn'IeCKHMH cpencTaaMn n nnHaMH'IHOfi cncTeMoli onepaTnB

aoro MaTe~aTn'!eCKoro o6ecne'IeHnsr • 

.!laHeyiO pa69Ty cnenyeT paccMaTpnaaTb ·He KaK onTaManhHOe perueHne sTnx 

npo6neM, a cKopee KaK nepabifi mar a aToM HanpaaneHnn. BamHOCTb. npoaeneansr 

TaKnX pa6oT-~aK.1IIO'!aeTcsr He CTOJibKO a pe3KOM noahlm~HHH cKopocTa oueHKH a 

o6pa60TKH SKCnepaMeHTanhHbiX. naHHbiX1 CKOnhKO B TO~, 'ITO o6meHae SKCnepaMe~-· 
TSTOpa C 'llBM II03BOIIHT eMy Bbipa6oTaTb HOBhlll IIOJ:!XOll. K IIOCTaHOBK9 38Jl8'! 

·H .S!BliTCS! IIO'lBOl!, Ha KOTOpOl! B03HIIKH9T ll 6y.ll8T p83BHBaTbCH HOBBH. nporp~CCHBH8SI 

sKcnepi!MSHTanbHBH MSTO.llHKa. 

llpanomeane · 

EbiCTpbifi BbiBon aa ocuannorpacjl 

.!lnsr ocyrueCTB.IISH~S! 6biCTporo Bb!Bona aa ocunnnorpacjl BBO,IlHTCS! B MSlliH':" 

RY aoaaSI onepauasr "'-67'. Kon onepauna '-67' ·Bbi6paR H3 ·coo6pa){(eRall aKoRo

.MB'IHOCTB CX9Mbl a MaKCHM8.1IbHOi npOCTOTbL ee ocyrueCTB.1I8HHSI. 
• I '-

PacruacppOBbJB88TCS! onepaunsr (pac.8 - 1) Ha 411M721-413-E5 a qepe3 ·naon ' 

IIOJlC09JlHHSI8TCS! K. llili:He 'BbiBOJl o6ruail:'. 3To ·naeor B03MO){(HOCTb. ~CII0.1Ib30BaTb 6e3 

nononHaTenbHbiX aneMeHToB uena, pa6oTa10mae npa acex onepauasrx 'abiBon'. 
~ . 

Konl!pyeTcsr onepauasr cne.ay10mnM o6pa3oM:. 
'· 

-67 00 1400 a2 

no cnrHany Yl115 ga noTeHunane 'EbiCTpbifi ·abiBo.ci' (E.B.pnc.8 6) ga 4CK..;t2-

302-AO cjlopMnpyeTCSI aMnynbc Y '1' T ai.Ina'IH Kona ga. PK ·ynn. 
l . . 

· Yl116 onparuaaaeT CM a Koi:I 1400 3aaocnTcSI B PK Ynn. 3-roT KOil a .aanb- .. 

Heil:rueM ynpaanHe'l' 3aHeceHaeM _B· P ·BbiB. ancjlopMaqaa .c KlllLJ: a accbMepa'IHOM 

Kone. Jlnsr ynpaaneHnsr pa6oToli P · _BbiB. a3. YY a Ynn no.naeTcsr TaK){(e nHaepTnpo

BaHHbill KO.Il onep~uan '-67' c 411-12-214-ES (pac.8 -· 5); Onepauasr '-67'-rpyn:-

noaasr. B a 2 KOMSHJlhl YK83hlB8eT.CS! H8'!8.1IbHhlfi a.npec MSCCCBBa, C KOTOpOrO . 

Ra'laRaeTCSI Bhlao.n. 06hi'!HbiM noprotKOM aTOT ai:tpec no Yl116 nepenaeTCSI B PA · 

M03Y. 
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Ilocne 1-ro TBKTa na noTeaunane 'Bhiaon o6nmn• B P11U ycTaaaannaaeTCSI 

a '1; Tpnrrep 3-ro TaKTa. IlponcxonnT qTeHne na~opMannn H3 

CM AY. 

_a 2 M03Y B 

B OTnnqne oT nMeromnxcSI onepaunn Tnna 'BbiBon• ycTaHOBKa B · '0' P BhiB. 

npn KOMaane '-67' nne_T OT 11
34 

(pnc. 8 -. 4); 3To nnKTyeTCSI yc.noBHSIMH pa6oThi 

ycnniiTenen a annapaType ynpaaneanSI ocunnnorpa~oM. 

11
35 

-onpoc CM aa Kill'!; ynp.aanenne Bhinaqefi :na~·opMa!lBB aa aaewa:ne Kill'!; 

'ai.IBon o6m:nn' •· 

Ilo 1135 ~OpMnpyeTCSl T8KJKe •cnraan ~BbiBOll' B ocnnnnorpa~. B Yilil· S~OT 

CHrHan npn KOM8Hlle '-67' He nol.laeTCSI, 3THM llOCTHraeTCSI 6n.OKllpOBK8 BK!IIOqe-. 

HHSI MOTOpa neqaTSIOIUero ycTpOHCTB8, TaK K8K • -67' -. onepaUHSI rpynnOB8SI, T.O 

3-fi TaKT nOBTOp!leTCSI MHOrOKp8THO, nn!l 6!IOKIIpOBKH c6poca 3-ro T.8KT8 BCnO!Ib3y

eTCSI cneunanhHhiH Tpnrrep TY-21-606, aa KOTopoM 3anoMnaaeTCSI no· 111-5 noTeH

!lHan 'E.B ... (Jlnc. 8 - 2). 

Eniianqaoe coCTO!IHHe sToro Tp:nrrepa 6nOKIIpyeT no axony AS aa 411~21-607-55 

nOTeH!liian, pa3pewarom1Ifi no 11
36 

c6poc Tpnrrepa 3-ro TaKTa. KpoMe Toro, 

TY-21:-606-Al6 ynpaan!leT ~opMIIpOBaiiiieM nMnynbca '+1" PA M03Y aa 2CK-11-617-

-A9 n3 11
36 

(p:nc. 8 ..;. ~). 

TaKHM o6pa3m•:t•. B K8lK~OM BHOBb nOBTOpeHHOM TpeTbeM TSKTe II3 MQ3Y 6yneT 

qiiTSTbCSI Kon, anpec KOToporo aa 'l' 6onbme npellh!llymero. 3TOT KOll _qepes CM 

II BIIeWHIIe KilllJ npiiiiHMaeTCSl B pq YI1I1. II XpaHIITCSI T8M 20 MKCeK - OT 11
35 

.Te

Kymero TaKTa no 11
34 

no~nenyromero. 

BbJllaqa na~pMannn 113 ·Mo3Y 6yneT npo.r:~omKaTbCJ:I no nocTynneHHSI B3 CY ocnnn-
. . ·-· ' - . 

norpa~a cnraana " Konen rpymihi' (Konen 6bJcTporo BhiBo.r:~a), KOTOpbil!: c6paCbiBa-

eT a •o• TY-21-606. Cnraan 'Konen rpynnhi' 3aneplKaH aa ·2 MKCeK OTHocnTenhHO 

11
35

• IloTeHniian 6nOKHpOBKII CHHMSeTCSI '0' .~Y 

'Bhiaon o6mnn" Y· -"1" TY 1-ro TaKTa II Y .. 0 .. 

aaeTCSI no noTeannany · 'B hi BOll o6mnn". 

3-ro TaKTa, ·.II 11
36 

aa noTeannane 

TY 3-ro TaKTa. OnepanHSI oKaaqa-
1 

KpoMe O!IIICBHHOro pelKIIMS Bb!!IOnJieHHSI ll OKOHqaHHSI onepaniiii IIMeeTCSI eme 

pelK:nM npepb!BSHIISI pa6oTbl onepaunii cHrnanoM OT cileToaoro Kapan.r:~ama. CxeMa no

Ka3aaa aa pHc.7 - B. 

C:nraan caeToaoro Kapannawa nonaeTCSI B MaWHHY co cxeMbi ynpaaneHHSI oc

niinnorpa~a. 

20 
./ 

1 
j 

MoMeHT ·apeMeaa ero no!lan .. . 

aa .KoaqiiTbCH onepaniiSI ·E.B. c 381 

ero nOCTY!IIIeHHH. (3TO a.r:~pec !IO( 

11cxo.r:~n B3 nocne.r:~aen ~YHKU 

nel!:CTBHH! 

1. OcTaaoa UY 4YI-21-692-E13, 

2. Y "1" TilP B AY 12-623-E: 

3. Ilona eTCH a ne!Ib. saneplKKII Hf 

_uana, aaanoraqaoro 11KB npii- one] 

poe P A M03Y IIa Kill 'I - 4CK-2 

4. naeT 'Koaeu rpynnhi". 

Heo6xon:nMOCTb nocne.r:~aero 

sTofi onepaUIIII c c:nraanoM npepbl 

5. Bhipa6aTbiBaeT c:nraan '+1' C 

k+O - 67 

k+ 1 - 35 

. k+2 - 15 

k+3 • 12 

KoMaa.r:~a B k + 1 - IIOBTOpeHIII 

eTC!! II Bb!!IOIIHHeTCH KOM8HJ:I8 B 

qeaaol!: aa ocnnnnorpa~e. TOqKII. 

HHH IIH~OpMaUIIH, Bhl.r:18HH8H a ocr 

KoMaHUhl a. k tO , k+ 1 , k.t 

nonb30B8HHSI onepaUIIII "-67" - E 

onpe.r:~enmiTcs uenbro ¢H31IqecKorc 

IlocnenoaaTI 

Bhi!IOIIHHeTCH aaanoriiqao nocne.r:~ 

T,e, npii_ 38HHTOM periiCTpe Bb!BI 

Bb!nonaeaae KOMSHllhi 11 •. K.neq. 
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'BbrBOll o6mu.fi' B PHU ycTaaaanuaaeTCSI 

HH¢opMBUHH H3 a 2 M03Y B 

TH!Ia "B hi BOll" YCTBHOBKa B. "0' p Bb!B, 

-. 4). 3To JlHKTyeTCSI ycnoaum.m pa6oTbi 

Bbi)la'le.fi HH¢.opMaUHH Ha BH8WHHe KllilJ; 

..... 
"Bbraon" a ocnHnni:Jrpa¢. B Ynn ·a~oT 

3THM )l0CTHI'88TCSI 6n.OKHpOBK8 BKnJO'le

TaK KaK "-67" -. orrepanHSI rpynnoaaSI, TO 

6nOKllpOBKH c6poca 3-ro T.8KT8 HCnOnb3y

• Ha KOTOpOM 3anOMHH89TCSI no· 1115 noTeH-

6noKapyeT no axony A5 Ha 411~21-607-55 

Tpnrrepa_ 3-ro TaKTa~ KpoMe Toro, 

HMnynbca "+1" PA M03Y aa 2CK-ll-617-

TpeTbeM T8KTe . H3 M03Y 6yJleT 

6onbme rrpeJlbillY!llero. 3TOT KOJl 'lepea CM 

ll ~paHHTCSI T8M 20 MKCeK .- OT 11
35 

,Te-

nponon:>KaTbcSI no nocTynneHHSI H3 CY ocnHn

KOTOpbril C6paCb!B8-

" 38.Q9p:>KaH Ha ·2 MKCeK 0THOCHT9nbHO 

TY 3-ro TSKTa, ·.a 11
36 

Ha noTeanaane 

a Y "0" TY 3-ro TaKTa. OnepauaSI OKSH'IH-

OKOH'laHHSI onepanaH HMeeTcSI eme 

OT caeToaoro Kapaanania. CxeMa no-

a Mawney co cxeMbi. ynpaaneHHSI oc-

MOM9HT ·apeMeHH ero_ !IO!!BneHHSI - 11
35 

+ 2· MKCeK, no 3TOMy CHI'Hany .Qon:>K;_ 
. •: .. 

aa .KOH'lHTbC!l onepannSI B.B. c aanoMHHBHHeM a.r:~peca, CTOSIIItero Ha PA M03Y B MOMeHT 

ero noczynneHHSI. (3To anpec nocne.Qaero BbiJlaaaoro H~ M03Y 'lncna). 

HcxonH· H3 nocnenaeli <i>YHKUHH CHrHana a Mawnae OH. BbmonHseT cnenyromne 

neftCTBHSI: 

1. OcTaHOB UY 4H-21-602-B13, B14. 

2. Y "1" TnP B AY 12-623-510. 

3. nonaeTCSI B U9!Ib 3aAep:>KKll Ha 4 MKCeK 2KH-21-601-B3 llliSI cp0pMHpOB8HHSI cnr-

gana, aaanorH'lHoro 11 npn onepanaH "Baon". 3TOT cnrHan naeT nycK UY H on-
. KB · 
poe PA M03Y aa KllilJ - 4CK--21-o04-El0, A12 aa axon 21-301-A12. 

4 • .llaeT "KoHen rpynnbr". 

Heo6xonnMOCTb nocnenaero CHraana onpenenSieTCSI ycnoBHSIMH acnonb30BaHHSI 

9TOli OnepaUHH C CHI'H8liOM npepb!B8HHSI, 

5. Bbrpa6aTJ>raaeT CHraan "+1" C'!AK -4CK-12-302-B9, A12,. 

k+O - 67 00 1400 a 
2 

k+l - 35 00 0005" k <·-so·, '-20' > 
k+2 - 15 00 0000 a2 

k+3 ... 12 00 0000 a 
2 

+ 1 

KoMaana a k + 1 - noBTOpeHHe BblBOAa. npH npepbiBBHllll 9Ta KOM8HA8 nponycKa-

eTCSI ll BblliOliH!l9TCSI KOM8H.Q8 B k + 2 1 KOTOpaSI 3anOMHH8eT B a 
2 

anpec OTMe-

'l9HHOli Ha OCUHnnorpa¢e_ TO'IKH, npa Heo6XOAHMOCTH 3anOMHH89TCl! TBK:>Ke nocnen

HSISI HH¢0pM8UHSI, Bblll8HHa!l B OCUHnnorpacp (B anpece a + 1 HliH KBKOM-TO HHOM). 
2 

KoMaHA~>r a. k +- o , k + 1 , k + 2 SiansroTCSI aeo6xonHMbiM MHHHMYMOM :nns ac-

nonbaoaaHaH onepaunn '-67" - BbiBOA Ha ocuannorpa<jl. BcSI ocTanbHa!! nporpaMMa 

onpenenneTcSI uenbro cpnan'lecKoro sKcnepaMeHTa, 

nocnenoaaTerihaocTb onepauali 

-60 

-67 

BbinOnH!l9TCSI"8HanorH'lHO nocneAOB8T9!IbHOCTH 

60 

60 

.. 

T.e. npa aaHSITOM perncTpe Bblaona: nponcxonaT ocTaHoB PHU no YH16 a nycK Ha 

B~>monaeaae KOMaHAbl H •. 
K.neq, 
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