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B B e a e H H e , 

TipnMeHeHne B 4Jn3H'IeCKHX 9KCnepnMeHT8X HCKp0Bb!X KaMep C 4JnnbMOBb!M 

C~eMOM HH4JopMaUHH npHBOUHT K He06XOUHMOCTH npOCMaTpHBaTb n' 06MepsrTb 

6onhlliOe KOnH'IeCTBO .CHHMKOB. ',Unsr 9THX Uenefi HCITOnb3YIOTCH · npOCMOTpOBO

!i3MepnTenbHble ycTpofiCTBa c pa3HbiM ypoBHeM aBT<;>MaTnaaunn npouecca nonc

Ka n o6Mepa co6bxTnfi, a TaK)I(e aanncn peaynbTaToB na,Mepennfi UJ1sr: ~;~x nocne

nyromefi o6pa6oTKH Ha 8BM. 

B TeX cnyqasrx, KOI'Ua H3MepeHHH CBOUHTCH, B OCHOBHOM1 K onepenene

H!i!O yi'nOBb!X KOOpUHHaT, nonyaBTOM8TH'IeCKHe ycTpOfiCTBa ITO .npoH3BOUHTenb

HOCTH 1i TO'IHOCTH !i3MepeHnfi MOI'yT OKa38TbCH CITOC06Hb!Mii KO~KypnpoBaTb 

co cnO)I(HbiMH nonHOCTbiO aBToMaTnanpoBaHHhiMH cncTeMaMH. · K TOMY )l(e 'oHn 

Cy!IleCTBeHHO npome, Tpe6yiOT MeHee KBann4JHU!ipOBBHHOI'O o6cny)I(HBaHHH, He

Kp!iTH'IHbl K Ka'leCTBy CHHMKOB li He Tpe6yiOT, IIX npenBapnTenbHOI'O npOCMOT-, 

pa c uenbiO oT6opa Hy)I(HbiX. 

OnnaKo non~aBTOMainqecKne ycTaHOBKH, npenHa3HaqeHHhie nnsr naMepe

Hn,sr c BhxcoKofi · To~HOCTbro npS:!MoyronbHhiX KoopnnHaT TpeKOB · Ha CHHMKax 

c nyabxpbKOBbiX .KaMep (HanpnMep, ~nna TIYOC /l/), ,npn ncnonb30BaHnH, nx 

, nnsr o6Mepa CHHMKOB C HCKpOBbiX K~Mep, He MOI'YT, JlaTb BbiCOKOfi, npO!i3BO

llHTenbHOCTH •.. 

TionyaBTOMaTnqecKnfi npn6op, cneuiianbHO npenHaaHa'leHHhifi nnsr naMepeHIIH ' 

yrnOBbiX KOOplliiHa T Ha CHHMKaX C HCKpOBb!X KaMe~ 12 / 1 • He H81ll9Jl IIIHpOKO~O 
~ ' . . ' . . 

npnMeHeHnsr B OHHH na-aa oTcyTCTBHH ycTpoficTB KOHTponsr. pa6oTbi KaK caMoro 

npn6opa, TaK 1i BbiBOllHMO fi H3 He.I'O HH4JopMaUl!H~ a TaK)I(e H3-3a HeB03MO)I(-

' 
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HOCTH BbiBOaa ,Ha nep<jloneHTY cny>Ke5noft HH<jJOpMSUHHj KpOMe TOI'O, ::meKTpOH

Hbl9 cxeMb; npn5opa pa5oTanH ne.nocTaTottno na.ne>KHO, TeM He Menee, n.neSI,ne.:. 
. '{ , 

>KamaSI B OCHOB9 8TOI'O nonyaBTOMaTa - H3MepeHH9 YI'liOBhlX KOOp.QHHST Tpe-

KOB C DOMOmbiO DOBOpOTHOI'O 8KpaHa C CHCT9MOii napallll9llbHbiX liHHHfi, -

38CliY>KHB89T BHHMSHHSI H .QSllbHeftmero pa3BHTHSI, T.K. OHa o6ecrietJH~aeT 

BbiCOKYIO nponaao.nnTenbHOCTb npn .nocTaTO'IHOii TO'IHOCTH , H3Mepennii. Boa~ 

MO>KHOCTb H3M9pSITb 0 UOMHMO YI'liOBbiX, TSK>K9 H Dps!MOYI'OllbHble. KOOp.QHHSTbl 

Tp9KOB C ·. UOMOmbiO M9TO.Ua, npe.Ql!O>K9HHOI'O B pa5oTe /3/, cymeCTB9HHO pac

lliHpSieT rpaHHUhl npHMeHeHHSI no.no5noro po.na npn5opoa, .nenaSI HX 5onee yHH~ 

BepcanhHblMHo 

Hasaa~eane ycraHOBKH 

· OnHCbiBaeMaSI ycTaHOBKa npe.nnaanatteHa .nnSI npocMOTpa H o5Mepa CHH~

KOB C HCKpOBbiX KSMep,· pa6oTaiOmHX BH9 MSI'HHTHOI'O DOllS!, CHHMKH .QOli>KHbl 

6b!Tb C.QellaHbl H_a CTSH.USpTHOfi nep<jlopHpOBSHHOfi KHHOD119HK9 lliHpHHOft 35 MM 

H HMeTb pa3Mep Ka.r:tpa 18 x24 M~, 
YcTaHOBKa· noaaonsreT H3MepSITb ·KaK ypnoBbie, TaK H npstMoyronbHbie 

K00p.UHH8Tbl TpeKOB. TO'IHOCTb H3MepeHHSI YI'liOBbiX KOOp.QHHST COCT8Bl!SI9T 

t 0,6°, a npSIMOYI'OllbHbiX :!: ( 0,2 f- 0,6) MM B 38BHCHMOCTli OT DOliO>KeHHSI 

TO'IKH na aKpaH~ /3/. P~aynbTaTbi n3Mepennii BbiBO.USITCSI na nSITHnopo>Ke'l-

. HyiO 6yMa>KHYIO nep<jloneHTY B BH.Qe, npHI'O.QHOM .Ql!SI .QSllbHeii:meft o5pa50TKH 

na 8B~ "MHHCK-22"~ Ha nep<jloneHTY aBTOMaTnttecKH Bb!BO.UHTCSI Ta~>Ke no

Mep 06Mep9HHOI'O Ka.npa. I1 M99TCSI BO~MO>KHOCTb 3SDHCH .QODOliHHT9llbHOii cny

>Ke6Hoft HH<jJopMaunn •. B ycTanm3Ke npe.nycMoTpeHbi ycTpoiiCTBa HH.UHKEiUHH, 

yKa3biBSIOmHe nopSI.UOK .neftCTBliii O~epaTopa. B npouec:ce· 'li3MepeHHii, a TaK-· ... 
>K9 6noKHpOBKH, HCKJIIO'JaiOmHe B03MO>KHOCTb H9KOTOpblX ero OlliH50Ko 

.. ---.., 
B KOMnlleKT ycTaHOBim BXO.US}T O.QHH HflH .QBa npoCMOTpOBbiX npn5opa, 

8119KTpOHHSSI CT.OftKa H nep<jlopaTOp Tifl-20, ·nBa npOCMOTpOBbiX npn5opa HC

DOllb3YIOTCSI.DpH npOCMOTpe H 06Mepe .UBYX KHHOD119HOK 0 tPOTOI'pa<jJHpOBSHH9 HS 

KOTOpble npOH3BOllHliOCb C?.UHOBp9M9HHOo 

_, ~~ 
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~YHKUHOHHpOBBHHe ycTaHOBKH 

0CHOBHbJe Opt'8Hhl ynpasneHIHI H HHllHK8UHH 1 C nOMOIUbiO KOTOpblX ocy

IUeCTBnSieTCSI ynpasneHHe ycTaHOBKOH. H BH3yanbHhiH KOHTpOnb· 38 ee pa60TOH 1 

pacnono>KeHhi aa nepe~aeii: naaenH npocMoTposoro np~6op_a (pH c. 1). 

f1epell Ha'lanOM H nocne OKOH'I8HHSI pa.60Tbl H8>K8THeM KHOnKH "fpaHHU8 

BBOlla" H8 nep~oneHTY BhiBOllHTCSI KOM6HH8UHSI "fpaHHU8 BB0ll8~, 

Pe3y-?bTaThi ~3Mepeimii: 3anHChiBaiO_:rcSI ria _I.Iep~oneHTY B KOlle 8BM 

"MHHCK-22" B BHll~ .. OTllenbHhiX cnellyiOIUHX· llPYI' 38 llPYI'OM enos. 

B Ha'lane ceplt'Ii H3M~peHHH c noMOIUbiO nepeKn10'1f71Teneii: ycTaHOBKH ao

Mepa K8llp8 Ha6HpaeTCSI .He06XOllHMaSI ~ny>Ke6HaSI HH~OpMaUHSii OTHOCSIIUaSICSI 

KO BC9H cepHH (HoMep '9KCnep~MeHTa, HOMep nneHKH 1 Jl8T~ npOCMOTpa H T.ll.). 

f1pH Ha>KaTHH KHOnKH "3aHeC.eHHe" 9Ta HH~OpMaUHSI nepeHOCHTCSI B ·C'IeT'IHK 

Kallpoi:l, a 3aTeM npH Ha>KaTHH :imonKH "3oHanbHOe cnoBo" 3anHChiBaeTCSI ila 

nep~oneHTy. f1porpaMMa o6pa60TKH MO>KeT npellYCMaTpHBaTb 3anHCb OllHOI'O 

HnH HeCKOnbKHX 30HanbHhlX enos • 

.Oanee nocpellCTBOM noKallposoro HnH aenpephiBHOI'O nepeMeiUeHHSI nnea

KH oT6HpaeTCSI · Kallp, nollne)KaJUHii: o6Mepy. C noMOIUbiD nepekniD'Ia Teneii: 11 

KHOnKH "3aaeceHH9 11 B C'I9T'IHK KallpOB 3aHOCHTCSI HO~ep 9TOI'O Kallpa, (f1pH 

ll8nbH9HIU9M noKallpOBOM nepeMeiUeHHH .nneHKH noKa3aHHSI C'I9T_'IHKa H:3M9HSI-

·roTCSI aBTOMaTH'IeCKH). 3aTeM nepeXOllSIT K o6Mepy Kallpa B nocnelloBaTenb

·. HOCTH 1 3allaBaeMOH np.orpaMMOH H3MepeHHH, 

ITpn yrnoBhiX HaMepeHIISIX. CHCTeMa napannenbHbi~ nHHHii: 

aa 9Kpaae nyTeM ero nosopoTa ycTaaasnusaeTcSI napannenbHO Ka)!{llOH qacT~ 

. H306pa)!{9HHSI TpeKa 1 Ha)!{HMaeTCSI KOllOBaSI KHOnKa- H pe3ynbTaT BbiBOllHTCSI 

aa nep~~nenTy • 

.0nSI onpelle~eHHSI .ri:pSIMOYI'OnbHhiX KOOpllHHaT TO'IKH CHa'lana H3MepSieTCSI 
. ' ' 

nonSipllbiH yron nyTeM CO~MeiUeHHSI C 9TOH TO'IKOH nonSipHOH OCH 1 a 3aTeM 

c aeii: cosMemaeTCSI apXHMellOBa cnHpanh, T,e. onpellenSieTCSI eenH'IHila, CBS!-
. . . . . ;S; 
3aHHaSI C pallHYCOM - B9KTOpOM . TO'IKH , . 

Ha nep~oneaTe B. cnose "I13MepeaHe" HH~opMaUHSI 3anHchJBaeTCSI B npSI-

MOM H o6paTHOM KOlle. TaKaS! 3anHCb no3sonSieT npH nocnellYIOIUeii: o6pa6oT

Ke Ha 8BM- KOHTpOnHpOBaTb npaBHnbHOCTb pa60Tbl ycTa!lOBKH 1 '_s TOM 'IHCne 

H nep~opaTopa fln-20, SIBnSIIOIUet'OCSI HaHMeHee Halle)!{Hb!M ee y3noM. 
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. . 
PesynbT8Thl o6Mepa OllHOI"O .K8llpa 38HHM8IOT Ha nepcl>oneaTe aeeKOnbKO 

I 
enos, 'iHeno KOTOpblX stsnsteTest noeTOSIHHhlM llnst 'll8HHOfi eepHH H3MepeHHfi 1 • . A' 

ao MO>KeT MeHstTbesr llnst pa3nH'iHhix aKenepHMeHTos oT 11 llO 15 • .Unsr· o6ner-

'ieausr pa6oThi onepaiopa HassaaHe oqepellHOi!: ~)nepa!lHH yKa3biBaeTesr eooT

seTeTsyroiUHM eseToshiM Ta6no Ha nepellaet!: naaenH npoeMoTposoro npn6opa. 

floene OKOH'ISHIISI 06Mepa ·Ka>KllOI"O K8llp8 H8>KIIM89Test KHO~K8 llOKSllpQ-' 

SOI"O nepeMeiUeHIIst nne a Kll. flp11 9TOM. H8 nepcl>oneHTY SbiBSlleTest enoao "Ko-.. 
Hell K8llpa' H Ixp011.30filleT nepeMeiUeHHe nneHKII HS OlliiH K8llp 1 a T8K>Ke 113-

MeHstTeg Ha 9lliiHIIllY ll0K838HIIst e'leT'IIIK8 K8llpOS H aneKTpOMeXSHII'IeeKOI"O 

eqeT'IIIK8 06MepeHHhlX K8llpOs. 

EenH KHOllKS .nOKSllp(>BOI"O nepeMeiUSHIISI nneHKII H8>KIIJMSeTest S MOM9HT 1 ' .. 
KOrlla 'lJHeno npollenaaaoxx HSMepeaHt!: 6onbllie .. irnn MeHbme sallaaaoro npor-

paMi.10t!: ( T.e. yeTaHosneHHoro aa nepeKnrotJaTene enos s 6noKe ynpasneansr), 

TO Sblp868TbiSaeTest CHI"Han, 6nOKHpyiOlilllii M9XSHH3M nepeMeiUeHHst nneHKH 1 • 

11 eMeHhi Ka.Apa He npoHSQiilleT. flpn, 9TOM 'Ha nepellaet!: naHenH npoeM(:>Tpo

aoro npH6opa saropnTesr Ta6no "AaHynHposaane", a aa nepci>oneHTY sbxselle~
esr enoso "AHHynHposaHHe pesynbTaTos HSMepeHHst"'. B TaKOM enytJae llHKn 

HSMepeHHii JlSHHOro Karipa enellyeT nosTopHTb. Hs eKasaHHoro .enellyeT, 'ITO 

eenH s npo11eeee o6Mepa Kallpa saMetJeHo, 'iTO Kakoe-To HSMepeHHe 6oxno 

nponsselleHo ae~epHo 11n11 HapymeHa noenellosaTenbHoe~b HSMepeHHii, TO ene

llY.eT, He llOSOllst llHKn 113MepeHHfi llO KOH!la 1 Ha>KaTb KHOllKY, llOKallpOSOI"O ne

peMelileHHSI nneHKH H HS'iaTb o6Mep 9TOI"O K8llpa SaHOBO. 

· Eenn noene Ha'lJana o6M~pa Toro 11n11 HHoro Kallpa o6aapy>KnsaeTest, 'ITO 

ero 06MepstTb S006IUe He enellyeT 1 TO He06XOlliiMO Ha>KaTb KHOnKy "YMbllil"': 

neHHOe aHHynnposaHHe", a 3aTeM KHOllKY n.OKallpOSOI"O nepeMeiUeHHSI nneHKHo 

flpn 9TOM nponsoi!:lleT nepeMemeHHe Kallpa, a Ha nepci>oneaTy ShiSelleTesr enoso 

"YM.hililneHHOe aHHynllpOS8HHe .. pe3ynhT8TOS H3Mepeitif'S!"~· .. 

BpeMst sannen OllHOI"O enosa Ha nepci>oneHTY cec)eTasnsreT 0,7 eeK. Cne

llYIOIUee enoso Mo>KeT 6hiT~ shxselleHo TonhKo noene oKoWlaHHst sanHeH npe-

JlhlllY.IUero. fi09TOMY S Te'lJeHHe speMeHH · sanlleH KS>KllOI"O enosa npOH3SOlliiT-
. ' 

est 6nOKHpOSKa aneKTpH'lJSeKIIX !lenet!: KOJ:iosot!: KHOllKH H KHOllKII llOKSllpOSOI"O 

nepeMemeHHst nneHKH. Ha aTo speMst sa>KHraeTcst Ta6no "BnoKHposKa" aa 
nepellHet!: naHenH npn6opa. 

.,-.·; 
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B TOM cnyqae, Koraa B 9KcnepnMeHTe ~oTorpa~npoBaHne nponaBoannocb 

oaHOBpeMeHHO Ha aBe nneHKH 1 pa6oTa BeaeTCSI· Ha aByX npOCMOTpOBbiX npn-' 

6opaX, llpH 9TOM o6e nneHKH aomKHbi HM9Tb oanHaKOBYIO HyMepaUHIO KaapoB, I . . . 

0T6op co6hiTnil: nponaBoanTCSI .aa o6onx npn6opax oaaoBpeMeaao, 06Mep )Ke 

OT06paHHbiX C06biTHil: B aaBH'?HMOCTH OT xapaKTepa nay<raeMOI"O npouecca 

M0)1(9T B9CTHCb B oaHOM H3 cneaYIOIIIHX Tpex pe)I(HMOB, 

Pe)I(HM 1: H3MepeHHSI npOH3BOaSITCSI BCe BpeMSI H8 oaHOM npn6ope,· BTO- . 

ipoil: npn6op cny)I(HT nnwb anSI oT6op~ co6hiTnil; 

pe)I(HM 2: H3MepeHHSI nponaBoaSITCSI To aa oaaoM, To aa apyroM npn-

6ope B 3aBHCHMOCTH OT'TOro, Ha KaKOil: nneHKe 3aperHCTpHpOBaHO OT06paH

H09 C06hiTHe; 

pe)KHM 3:- o6Mep Ka)l(aoro co6hiTHSI nponaBoanTCSI nocneaoBaTeJibHO 

Ha o60HX npn6opax, 

B pe)I(HMax 1 · n 2 nopSiaoK pa6oThi TOT )Ke, IJTO n npn pa6oTe · aa oan

HOIJHOM npn6ope,. B. p9)1(HM9 3 KHOnKa noKaapo~oro nepeMeiiieHHSI nneHKH Ha

)I(H~aeTCSI no, OKOHIJaHHH o6Mepa Kaapa Ha Ka)KaOM rlpOCMOTpOBOM npn6ope, 

nepeMemeane )Ke nneaKn nponcxoanT nnwb nocne oKOHIJaHnSI naMepeanil: aa 

o6onx npn6opax, 

Bo.Bcex pe)I(HMax pa6oTa aa ycTaHOBKe ocymecTBnSieTCSI oaHnM onepa

TopoM, 3aaaane Hy)I(Horo pe)KnMa nponaBoanTCSI nepeKniOIJaTeneM1 pacnono

)l(eHHhiM Ha naaenn 9neKTpOHHOil: CTOil:KH, 

llpHMepHbiil: nopSiaOK paCnonO)K9HHSI cnOB Ha nep~oneHTe llOKa3aH H8 

pHC, 2, a nopSiaOK ,KOaOBbiX KOM6HHaUHil: B OTaenbHbiX cnoBaX -· Ha pHC, 3!-7,." 

Ka)l(aoe cnoBo aaanMaeT aa nep~oneHTe 12 cTpoK, B nepBoil: CTpoKe cnoBa 

"l1aMepeane" (pnc~ 4) npo6nBaeTCSI aaaK "BocbMepn'lHbiil: nnroc", a B ocTanb

HhiX cnoBaX - ."80CbM9pUIJHbiii:'·MnHyc", CneayiOIIIHe aBe CTpOKH BO BCeX cno

BaX npeaHaSHalJeHbi ansi aanHCH HOMepOB npn6opOB, .Ha KOTOpblX. BeaeTCSI pa-
.· . ' . 

6oTa 1 IlPHIJ9M anSI KS)I(aOrO H3 aByX npn6opOB (llllA H llllB) OTBOaHTCSI CBOSI 

· CTpOKa; B 30H8nbHOM CnOBe B cnyqae pa60Tbl Ha aByX npn6opaX npo6HB8IOT

CSI o6a HOMepa; CTpOKH C, 4 no 11 B ChOBe. "J13M~peane". OTBOas,ITCSI anSI, aa

nHCH HH~OP~f'lUHH B npSIM,OM H o6paTHO~ Koae fpeH, 

B aoaanbHOM cnoBe cTpOKH c 4 no 10 ncnonbayiOTCSI anSI aanncn cny

)l(e6aoil: nalpopMaunn, a B cnoBax "Koaeu Kanpa:', "AaaynnpoBaane" n "YMbiiU

neaaoe aaaynnpoBaHne" - anSI aanncn HOMepa Kaapa. (CneayeT OTMeTHTb, 
' 
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"'TO HOMep .KaJlpa Bb!BOJlRTeSI B 'JlBOR"lHO-)leeSITR"lHOM KOlle, XOTSI llPR 8TOM . 

npo6RBa~TCSI l!O 3 paspsrJla B eTpOKe). B 11 eTpOKe 8TRX enos sanRebiBaeT

'esr llpH::I"HaK, eOOTBeTeTBYIOII!9I'O enoBa, 12-asr eTpOKa Bee X enos llp9JlH83Ha"leHa 

JlnSI KOM6RH8URH "3anReb"; 

0pR BB0Jl9 ~eplfloneHTbl B 8BM Ka>KJlOe enOBO 3aHOeHTeSI B OT)lenbHyiO. 

SI"leiiKy M 03Y H saHHMaeT B Heii 30 pa3pSI)loB ( e 7 no 36) H _3HaKOBbiH pas

PSIJl, 

BlioK-cXeMa H OTAenhHhre y3nhr ycTaHOBKH 

onOK-eXeMa yeTaHOBKR ~306pa>KeHa Ha pne, 8, B ee eoeTaB BXOJlSIT 

eneJlyiOIIIHe ysnbi: 

J, C H C T eM a II e p eM e Ill e.H H H K H H 0 II II eH K H. COJl9p>Kaii!aSI I'pefilfJepHblll Me

X8HR3M C JlBHI'aTeneM, a T'aK>Ke npH9MHYIO .H ll0Jl810II!YIO KaeeeTbi, eHa6>KeH- / 

Hbie llOJlMOTO"lHbiMR JlBHI'aTenSIMR, EMKOeTb KaeeeT -eocTasnsreT 60 M, CneTe-

Ma ll03BOIISI9T oeymeeTBHTb l!OK8Jlp0B09 H Henpepb!BH09 nepeM9Il!9HH9 nneHKH 

B npsrMoM H· o6paTHOM HanpasneHnsrx. BpeMsr nepeMemeHHSI OllHoro Kallp~_eoc

Tasnsre·T 0,3 eeK • 

. CxeMa ynpaBneHRSI a'Bnr.aTensrMH nepeMemeHRsr nneHKR Rso6pa>KeHa Iia 

pnc. 9. nim noKaJlpOBOM nepeMell!eHHii nneHKH BKniO"l(tHHe JlBHI'aTenSI M 1 nponc-

1.. 

' '~ 

XOJlHT llpH noeTynneHHR eRI'Hana Ha ynpaBIISI9Mb!H JlliOJl Y L!2,. a Bb!KIIIO"l9HR9 C' 

. oeymeeTBnSieTesr llpH Ha>KaTHH eBSI38HHOI'O e I'peiilflepHblM M9X8Hii3MOM KYII8"lK8 

Ha KoHuesoii BbiKIIIO"laTenb K2. 

2, Orr T H q e C K a H c H c T e Ma, eoeTOSIIU8SI 113 OeBeTHTensr, 06'beKTHBa 

(( = 35 MM) 1 OTpa>KaiDII!9f'O 39pKana R M8TO~Of'O 8KpaHa, Ha KOTOpb!ll npoeKTH

. pyeTesr nso6pmKeHue .Ka)lpa e ,lleesr.TuKpaTHbiM. yi3enn"leHueM •. Ha aKpaHe uaHe-

eeHbi paeTp us napannenbHbiX nuauii, l!PXHMeJlOBa • enup~nb R .nonsrpHast oeb, 

3, flp e 0 opa 3 013 a Teiib "y r OII-KO.a'u,~eoeTOSirllliR H3"\KOilOBOI'O JllieKa _ e 

HaHeeeHHblM Ha HeM 11-pa3pSIJlHb!M KOJlOM fpesr, lfloTOJlUOJlOB R OeBeTRTensr, 

pa6oTaiOmero B HMnynbeHoM pe>KRMe. MRHHManbHOe ~::teneHne KOJlOBoii IIIKaiibi 

cocTaBnsreT 10,5 MRHyT. C noMOIIIbiO npeo6pa3osaTensr yron noriopoTa aKpa

Ha npeo6pasyeTeSI B eOOTBeTeTBY!OlllYIO KOM6HHaURIO 8II9KTpH"leeKRX ei'!I'HaiiOB, 

·_.I;: 
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3neKTpHqecKas cxeMa npeo6paaoaaTens "yron-Ko~~ (pHc, 10) co~ep~HT 

CXeMy ~OpMHp05aHHS 5b!COK050nJ;'.THOI'O HMITYnbCa, no~aaaeMOI'O Ha no~~HI'aiO

IIIH,l!: aneKTpO~ HMnyi:JbCHOl!: naMITbl 11fl, a TaK~e 12 <jJOTO~H0~05 1 11 U3. KOTO

pb!X - Ko~oBbie, a 12-l!:, aaxo~snuuiicSI a Kopnyce uMnynhcaoii naMnbi, - yn

paansiOnmii. BbiCOKoaonhTHbiii uMnynbc reaepupyeTCSI c noMOIIIhiO ynpaanseM<>

ro ~Ho~a Y .01. 

4, llpOMB)I(yToqnoe 38IIOMHH8101UBB :ycrpoifCTBO, COCTOSI!IIee U3 . . . . 
ll. Tpurrepoa, aa axo~ KOTOpbiX qepea cxeMhi "11fll1" nocTynaiOT uMnynhChi 

......__.. ' 

c KO~OBbiX <jJoTo~I:IO~OB · npeo6paaoaaTenSI "yron-Ko~" o~aoro unu ~ayx npoc.;. 
) . . . 

MOTpOBbiX npu6opOB, 3a~i?-~HHaromee ycTpqiiCTBO · npe~Ha3HaqeHO ~IISI XpaHeHUSI 
• '7 ,· ~ 

KO~a U3MepeHUSI Ha BpeMSI Bh!BO~a UH<jJopMaUUH a a· nep<jJoneHTy, 

5, C q e T q H K K a 11. p o B, npe~CTaBIISIOIIIUl!: C060fi. peBepCUBHh!H ~eKa~Hb!H _nSI

·TI:Ipa3p~Hh!ii cqeTquK UMnynbCOB / 4/, floruqeCKaSI CXeMa ~eKa~bl cqeTqUKa - ' . 
uao6pa~eaa aa puc. 11 • .Uexa.na pa6oTaeT B ~Boutl:ao-.necSITuqaoM Ko~e; B 

Heii OTCyTCTBYIOT Me~TpurrepHhle o6paTHhl9 CBSI3U 1 a KOa<jJ<jJUUU9HT riepecqe

Ta, paBHbiH 10, nonyqaeTcs c noMoiiihiO ~emu<jJpaTopa u c.xeM 118 +-1112. B ~e

Ka~e ucnonhayeTCSI npuuun·cKBoaaoro nepeaoca Ka~Jioro ~eCSIToro Bxo~aoro 

iiMnynhca. CqeTquK uMeeT cxeMy aaaeceaus n106oro a·aqanhaoro qucna. Pe

~HM cno~eHUS unu B~IqHTaHUSI YCTaHaBIIUBaeTCH C ITOMOIIlb!O TpHrrepa peaep

ca; B o60HX pe~UMaX UMllYnhChl ITOCTynaiOT Ha 06IIIUiJ: cqeTHh!H BXO~, 11H

~HKaUUSI cocTOSIHUSI cqeTquKa ocymecTBnSI~TCSI uu<jJpoBhiMH naMnaMu Tuna 

11H-2. 

8, 'EIIOKH yrrpaBIIBHHH ·u· KOMMYTBllHy,,nepBblii U3 KOTOpb!X o6ecne-. 

qHaaeT. aeo6xo~uMyiO B38UMOCBH3h u nocne~oaaTenhHOCTh pa6oThi Bcex cxeM 

ycTpol!:cTaa, a BTOpol!: ocymecTanSieT no~aqy· ua<jJopManuH aa' ycTpoiicTao Bhi

BO.lla n1:16o c npoMe~yToqaoro aanoMumiiOmero ycT.poiiCTBa, nu6o co cqeTqu

Ka·Ka~poB. 

· noruqecKaSI cxeMa aTHX 6noKoB npuBen'eaa aa puc. 12 • OcaOBHYIO ponh 

B pa6bTe cxeM~I BhmonHSIIOT cne.nyiOmue ynpaBnSIIOIIIUe Tpurrephi: Tpux:-rep 

rpaHUUhi BBona Tr, Tpurrep aoaanbaoro cn'oBa T3, Tpurrephi uaMepeHHSI 

TY A u TYB (cOOTB9TCTB9HHO .nnSI npOCMOTpOBhiX npli6opoB nnA; H nnB) I 

TpHrrep aaaynHpOBaHUH TA H Tpurrep xoaua xa~pa TK. llpH nepeBo.ne 5 
COCTOSHUe ·*1" OllHOI'O U3 ynpaBnSIIOIIIUX TpurrepOB Ha KOHT8KThl Bh!XO~-

HOI'O pa3'beMa qepea ·KOM6uaanHIO cxeM "11" H "11fll1 "· nonaeTCSI noTeauuanh-

9 



Hb!H K?ll COOTSeTCTSYIOIUei'O cnosa, a qepe3 CXeMY. 
11
llfll1 26

11 
.H aneMeHT aa-. 

i:lep>KKH .f 1. ITOCbinaeTCSI ITOTeHUHanbHbiH CHI' Han 
11
8bi30S '~, l1 Hlj:JOpMaUHSI Ha 

COOTSeTCTSYIOIUYIO I'pynny KOHTaKTOS Sb!XOllHOI'O pa3'beMa ITOCTyrraeT qepe3 

6nOK· KOMMyTaUHH 1 KOTOpb!H ITOl{aeT HHcpOpMaUHIO nH60 C rrpoMe>KyTOtiHOI'O 3a

.ITOMHHaiOIUei'O ycTpoiicTsa, ecnH 6 cocTOSIHHH .. 
11 1" uaxollHTCSI TpHI'I'ep TYA 

HnH TYB, nH5o co c"'eT"'llKa Kaltpos, ecnH s cocTosmHH 
11 1" aaXOllHTCSI K!'\Koii

nH6o llPYI'OH ynpasnSIIOIUHH TpHI'I'ep. Pacnono>KeHHe ·HHcpopMaUHH aa KOHTBK

Tax SbiXOllHOI'O pa3'beMa rrpHSel{eHO S T.a6n, 1, B,oTeliUHanbHbie CHI'Hanhi C. 

9TOI'O pa3'beMa ITOl{a!OTCSI Ha ycTpOHCTSO .Sb!S0l18 HHlj:JOpMaUHH, 

TpHI'I'epbi rpaHHUbi s13olla Tf H aoaanbHOI'O cnosa T3 nepesollstTCSI s 

COCTOSIHHe 11 111 rrpli Ha>KaTHH COOTSeTCTSYIO!U~H KHOITKH 118 Ol{HOM H3 rrpOCMOT

pOSbiX npH6opos,. a TpHrrepbi TY A H TYB - npH aa>KaTHH Konosoii KHOrrKH 

ua cooTseTCTSYIOIUeM npH6ope. 

BpH H8>K8TIIH KHOITKH ITOKallpOSOI'O rrepeMemeHHSI rrneHKH S COCTOSIHH~ 

11 111 nepexollHT OllHH H3 Tpnrrepos TBA Hnn TBB. EcnH npu a.ToM cqeT"'HK 

enos. H8XOl1HnCSI S COCTOHHIIH · "N " ( T,e, 6binO rrpol{enaHO 38l18HHOe "'HCno 

H3MepeHHH), TO s COCTOSIHHe "l" nepeSOllHTCSI TPHI'I'ep TK (CHI'HanoM co 

cxeMhi l157). B cnyqae, ecnH C"'eT"'HK. enos ·aaxonHncSI s cocToSIHHH, oTnH"'

HOM OT "N" H. 11 0~, :ro.s ·COCTOSIHHe '~1 11 nepesonnTCSI Tplii'I'ep TA. EcnH JKe 

· C"'eT"'HK HaXc;>llHnCSI S COCTOSIHHH 110 11
•1 TO see ynpasnSIIOIUHe Tplii'I'epbl OCT810T

CSI S HynesOM COCTOSIHHH 1 . HO rro.ilaeTCSI CIII'Han Ha 3arryCK ASHI'aTeneii ,nepet-1-e:

IUeHHSI nneaKH ( qepea cxeMy l166'). 

npli Ha>KaTHH KHOITKH "YMbl!UneHHOe aHHynHpOsaHHe
11 

rrepeXOAIIT S COC

TOSIHHe 11 1" TPHI'I'ep TCA, s peaynbTaTe 'lei'o rrpH nocnenyiOIUeM Ha>KaTHH 

KHOITKII ITOKaApOSOI'O nepeMeiUeHHSI nneHKii rrpOIICXOAHT ( qepe3. CXeMy "l1JII1 28") 

nepesoll TpHI'I'epa TK s .cocTOSIHne 11 1 ", Korna TpHI'I'ep TCA aaXOllHTCSI s 
' .~.. ... < • ·- •""''-· c 

COCTOSIHiili "1", Ha naaenH rrpOCMOTpOSOI'O rrp!i60pa .I'OpliT ·Ta6no 11
AHHynHpO-

saHHe 11
, -'--... 

nocne OKOH"'8HHSI 3aiTIICii liHcpOpMaUHH 1i3 ycTpOHCTSa Sb!BOA8 HHlj:JOpMa

UHH nocTynaeT CHI'Han "Kon npnHSIT": Oa noilaeTcSI aa ycTaaosKy s aynh 

TpHI'I'epOS rrpoMe>KyTO"'HOI'O aarrOMHHaiOIUei'O ycTpOHCTSa H qepe3 ::~neMeHT 38-

nep>KKH, r 3 - 118 ycTaHOSKY S· ,Hynb ynpasnSIIO!UiiX. TpHI'I'epos, nocne Sb!SO

l{a cnosa "l1aMepeaHe" 9THM · >Ke CHI'HanoM npoH3SOllHTCSI · no6aJ3'neaHe . eAHHH-.,;,;: . 

Ubi s c"!eT"'HK enos ( 'lepea cxeMy l162). nocne OKOH'IaHHSI BbiBOlla ciioB 
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"KoHeU K8Jlpa" H "YMbllliJieHHOe aaaymipoBaHHe" .CHI'H8JI "KOJl npHHSIT." 

. c6paCbiBaeT B HYnh C'I9T'IIiK CJIOB li "TPiii'I'epbi To{. _H TnB. npH 9TOM T8K)K9 

IIOCTyriaeT liMIIYIIbC H8 aanycK JlBHI'aTeJieH nepeMemeHHH .IIJieHKii (qepe3 CXe

My 1166), n OCJie. BbiBOJl8 CJI<fu 11 AHHY IIHpOB8Hife" CXeMa pa6oTaeT 
1 
,KaK H B. 

npeJlbiJlymeM cnyqae, ao aanycKa, JlBHI'aTeneu ae npoHCXOJlHT, a TpHrrep TCA 

nepeBOJlliTCH B cocTOHHHe "1 "•. 8TOT TpHrrep B JlaHHOM cnyqae B03BpamaeT

CH B cocTOHHHe "0" TOJihKO nocne OKOH'IaHHH BbiBOJla ao!3oro cnosa "HaMe

peHHe" ~ 

C'IeT'IIiK cl10B 1 BXOJlHlllliH B COCT8B 6JIOKa ynpaBJieHHSI1 COCTOHT li3 

4 TpHrrepos, o6paayroniHx' JlBOH'IHYIO C'IeT~yro <?XeMy c napanneJihHbiM nepeao

coM, TpHrrepbt coe.ilM:iieiibt c g~m~r¢paT0poM,· c Bbtxoga KoTopo;r-o c~rraanbi 
IIOJlaiOTCH Ha nepeKJIIO'IaTeJib 'IIiCJia CJIOB li, HB liHJlliK8TOpHbie miMIIO'IKii. npli 

aTOM aa nepegaeu naaeJIH 6ygeT ocsemeao Ta6no, yKa3biBaiOmee Haasaa~re 

O'IepeJlHOH onepauHH. 
. . ' ' 

7, Y C T p o it C T B 0 B bl B 0 IHl H H cjJ o p M aU H H, IIp9JlH83H8'I9HHOe JlJIH 3lHIHCii 

liHcpopMaUHii Ha 6yMa)KHyiO nep<f!o_JieHTY C IIOMOmhiO' nepcpopaTopa nfl-20 /B/, 

flOI'!i'I9CK8H CXeMa 9TOI'O 'YCTpOHCTBa IIp!iBe]leHa Ha p!ic,13~ l1H<jlOpMaUiiSI C 

BXOJlHOI'O paa~eMa B Bliil9 napanJieJibHOI'O IIOT9HUii8JibHOI'O KOJl8 II0Jl89TCH H8 

• 
cxeMy nocTpoqaoro CBepTbiBaHHH HHcpopMaUHH. 3an~rch HacpopMaUiili Ha nepcjlo-

neHTY H8'IHH89TCH IIOCJie .IIOCTyiiJI9HiiH IIOT9HUii8JlbHOI'O C!ii'HaJia "Bbi30B" 1 KO-

. TOpbiH C IIOMOmhiO pene PB.D. BKJI~'IaeT JlBiii'8T9Jlb nep<jlopaTOpa Ha speMSI 

BbiBOJl8.1iHcpOpMaU!ili, OTiiM )1{9 CHI'H8JIOM KOMMyTaTOp CTpOK yCT8H8BJIHB89T,

CH B HyJieBOe COCTOHH1i~ 1 a Tplii'I'ep UliKJia TU nepeBOJlliTCH B COCTOSIHiie 

"1 ", B pe3yJihT8Te Ha 9Jl9KTpOM8I'HiiTbl nep<jlopaTopa. 3M 1+- 8M5 IIOCTyiiaiOT 

liMIIyJibCbl T9Ka· B COOTB.eTCTBiili C KOJlOM 1 KOTOpb!H Jl0JI)K9H 6biTb IIp061iT B 

HyJieBOH CTpOKe;' 0JlllOBpeMeHHO-IIOJl89TCH· liMIIyJibC TOKa H8 9JieKTpOM8I'HiiT 0Jl

H.006opOTHOH MycpTbl 8M9, l1 MIIYJibCbl T()K8 qepe3 9JI9KTpOMai'HHTbl npeKpa

maiOT'CH npli nepexoge TpHrrepa TU B cocToHHiie "0", 'ITO ocymecTBJIHeTCSI 

npH pa3MbiKaHiili KOHTaKTa K1, aaxogs:~mer.ocg B Mexaa~raMe nepcjJopaTopa • 

. TaKHM o6paaoM, JliiiiTeJibHOCTb HMIIynhCOB TOKa 1 . IIIiT8IOlllliX aneKTpoMai'HiiTbi 1 
' ' '- I ,; • • ' • • 

OIIp9Jl9JISI9TCSI C8MiiM nepcpopaTOpOM1 .'ITO IIOBbimaeT H8Jl9)KHOCTb 9I'O pa5oTb!, . ' . . . . . 

npli nepexoge TPHI'I'epa TU B COCTOSIHiie "0" ¢opM!ipyeTCSI liMIIYJihC, KOTO-. 

pbiH nepeBOJlliT KOMMYT8T0p CTpOK B CJieJlyiOmee IIOJIO)K9Hii9 1 a 'Iepe3 BpeMSI1 

onpegenSJ:eMoe aneM~HTaMii aagep)!(Kii. r ~·02 li r 203, soaspamaeT ero B 
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COCTOSIHUe "1 ", nocne 'Jei"'O HB'IUHaeTCSI UHK":~ no npOOllBKe CJieJly!bwefi. CTpOKll 

Ha nep!f>opaTope. flo.cne npo6imKn ncex 12 cTpoK, cocTtiBJimownx cnono, uenb 

ycTaHOBKll Tpnrrepa TU B COCTOSIHUe. "1" oJIOKnpyeTCSI~ ll paooTa ycTpOHCTBa. 

BhiBOJla na!f>opMaunn npeKpamaeTcSI. flpn aToM Ha 6noK ynpanneHnSI. nonaeTcSI 

cnraan "Kon npnHSIT". 

8, OpraH bi y Up a Bne H H R H H HIZ H K8U JIH ,lc llOMOlllh!O KOTOpb!X ·npOU3-

BOJlUTCSI ynpaBJieHI~e yCT8HOBKOfi ll BU3Y8JlbHblll KOHTpOJib 38. ee pa?oTOH, 

Pacnono*eHne aTnx opraHOB Ha nepenaefi naaenn npocMOTponoro npn6opa 

HOK838HO Ha puc. 1. 

9, En o K n H T a H H R,, npeJlH83Ha'lei!Hblll JlJISI nnTBHll Sl BCeX aJieKTpU'IeCKUX 

CUCTeM YCT8HOBKU, MolllHOCTb, noTpe6JISieMaSI yCT8HOBKOfi OT CeTn, COCTaB-, .. 
JISieT 300 BT. Pa6oTocnoco6!iocTb ycTaHOBKH.He iiapywaeTCSI npn naMeHeHnn . . . 

· HanpSI*eHnfi nnTaHUSI B npe]leJiaX :!;)0% OT HOMUJibHh!X 3H8'1e.tmfi, 

MexaHn'leCKne n onTn'lecKne yanhl ycTaHOBKn, a TBK*e npeo6paaonaTenh 

"yron-KOJl" aHanorn'IHhi ncnonbaonaHHhiM B nonyaBTOMaTe /2 I~ 8neKTpOHHhie . 
· CXeMhl BblllOJIHeHbl Ha .CT8HJl8pTHhiX aneMeHT8X Bbl'IUCJIHTe.JibHOfi M8WIIHbl 

B8CM-4. Bcero B ycTaHOBKe ncnonbayeTCSr 280 H'leeK. 

B 3a~JIIO'IeHne aBTOpbi Bhipa*aiOT 6naroJlapHOCTh A.A. lllypaBHHY 3a 

noneaHhie o6cy*JleHnSI B HatJaJibHhifi nepno!l pa6oThi, B.l1. Cnnoponofi aa no

MOlllb npn MOJlepHn3aunn KOHCTpyKunn npocMOTponoro npn6opa n A.T. Ba

cnneHKO 38 KOHCynbT8UUU no HaCTpOfiKe. OnTn'leCKUX U MeXaHU'IeCKUX Y3JIOB 

npn6opa. An Tophi TBK*e npn3HaTeJibHhi · JI.H. fnoHTn, lO .M. Ka3apnHony n 

B.M. Cn!lopony 3a noMO!Uh npn onbiTHOfi aKcnnyaTaunn ycTaHoBKn. 

nnreparypa· 

1. B.H. AnM830B, H.A. ronyTBHH,. B.,ll. HHKHH, IO.A. KapJK8BHH, B.a. Heyer-

poeB, B.ll. CrerraHoB. Tlp~fr~HHT OH .HH 
1

1 $#2~ -,lly6Ha; 1963. 

2. 4>. nerap, M. Manbi, O. Crou. npenpHHT OH.HH,. J=!~340, ,ay6ua~ 1965, 

3. H.K. BsopoB. nperrpHHT. OHHHJ,P13-4012, Jly6Ha; 1968. , 

4. A.C. KysueuoB, H.C. 4>ponoB. nperrpHHT OHHH~ 10-4528,' ,ay6HaJ)969. 

5. A.C. KysHeUOB, H.C. 4>ponoB. nperrpHHT OH.HHJ 10-4478, . .ay6Jia}.1969. 

PyKonacb nocTynun~ B H3naTenbCKHH oTnen 

16 HIOnSI 1969 rona. 
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HoMepa 
KOHTBK
TOB. 

1 .. 4 

5 l- 8 

9 .. 12 

13 .. 16 

17 .. 36 

37 l- 40 

41 ~ 45 

46 

47 

Ta6nnua 1, · 

PacnpeAeneane na<jlopMaunn aa shiXOAHOM paa'beMe 6noKos 

.. Y.npasneHHS! II KOJ11MYTaunn 

CoAeplKaHne na<jlopMaunn 

Cnosa: "3oaanhHOe', "Koaeu KaApa", 
v Aanynnposaane"' 11 YMbiWneHHOe 
aaaynnposaane" 

3aaK "MnHye" 

CnoBo "HaMepeane" 

aaaK "nmoe" 

CoeTOSIHHe Tpnrr7pos 
e'IeT'IHKa enos x 

H 0 M e p .nnA 

H 0 M e p nns 

Ha<jlopMaunSI, eooTseTeTsyrowaSI 
eoeTOS!HHIO AeKaA e'IeT'IHKa KaApOS 

npH3HaKH enos: "3oaanbHOe enoso" 1 

'Koaeu KaApa", "Aaaynnposaane" 
n "YMhlwneJ1Hoe aaaynnposaane~. 

K 0-M 6 H H a u H 

c H ·n H a n 

c H r H a n 

S! 

Y!a<jlopMaUHS! 0 eoeTOS!HHH 
'TpH'rrepos npoMelKYTO'IHOrO 
38llOMHHaiOWero yeTpofieT~a 
S npS!MOM H o6paTHOM .KOlle 

"3 b" 
xx/ 

a n H e 

"B bl 3 0 s" 

"K· 0 A n p H H liT" 

x/ 
llaHHaS! HJI<jl OpMaUHS! Ha nep<jloneiiTY He SbiBOAHTCS!o, 

xx/ 3TH KOHTaKThl. nenonh3yiOTeSI TaKlKe npn ShiSOAe KOM6n'aaunn "fpaanua 

BBO)la N. 

13 



\ 

.... ,j>
, 

r
u
~
 

r ·a 
rl

 
l 

l 
~ 

oft
 I I

 ~
~ 

. ~.~ 
'll

 
:=

 
• 

p 
I 

# 

m
o 

.... 
i)j

:. 
0 

::I
 

-
--

<0
 

.t
 

\ 
'~

 

·o
 

'0
 

j 
L 

<0
 

l:l
 

' 
# 

:1
: 

~
 
"
,
\
I
/
~
 

m
o 

:<l
 

~
~
·
 

:<l
 

~
 

.. 
·::o

 
r 

/J
"
"
 

~
- =··
 

·D
 

<0
 

' 
# 

::0
 

~ 
:w 

11
'. 

·-
~
·
·
.
 
-. 

~
 

. 
-.. 

D
 

::l
 

.. 
/ 

i"
 

'0
 

·o
 

"' 
()

 
.. 
~-

i:: 
~
 

D
 

0 
.. 

-
_.

 
"l

 
e 

'0
 

~ 
J 

-\"
 

0 

D
 

til
 

0 
I 

# 
0 

":1
 

·
~
 

0 

D
 

-· 
::l

 
-..

 
0 

'0
 

/' 
\. 

. 
:=

 
-
0

\ 

D
 

0 
G

 
·'

0
 

oi
or

 
?' 

0 
G

 D
 

• 
"'· 

• 
:to

 

D
 

ot 
~
 

. 
~
 ~ 

D
 

Di
f .

. ~ 
~
 .. 

ou
 

D
 

i~
 

_._
__.

.:._
 A

8u
JK

eH
u.

e 
ne

pc
po

.n
eH

m
bt

 

fix
rH

UI
JC

 $
oH

an
bl

t 
Yt

 
68

oa
a 

cn
o&

o 

;· 
. •

 . 

.. 

..
 

Yz
 

!:l
n-

L 
Yn

 

-p
e

3
yJ

lb
m

a
m

b
t 

o
o

n
e

p
a

 . 
. o

aH
oe

o 
cp

om
aK

aa
pa

 
H

O
p

M
a

l1
b

H
O

B
 

U
.3

1'
1B

p8
1-

fU
.e

 · 

'J
f 

Wz
 

'Jn
-J

 
';In

 

o
O

h
e

p
a

 

~D
He

"'
 

K
W

pe
t 

':1,
 

Yz
 

Y
n-

f 
lf/J

iyi
iU

J 

p8
31

jJ
1b

m
am

bl
 

OO
M

BP
,U

 
oa

H
oe

o 
t:p

om
ox

aa
pa

 
aH

yn
up

oG
aH

t.i
e 

pe
3y

nb
m

am
f1

8 
· 

· 
u3

1'
1e

pe
liu

R
 ·

 
.-· 

' 

/(O
H

S
q 

rp
iZ

Hu
qc

 
'8B

oo
a. 

K
aa

pa
 

pe
3g

no
m

am
ot

 
o<

1H
oe

o 
tp

o
m

o
K

a
a

p
a

 

H
O

p!
1f

i.I
lb

H
O

B
 

l.L
3!

78
pB

H
U

8 

;'-
•"

' 
.· 

. ,. 

( 



!paHIIIJC 3oHtrJiiA 
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.~ ABu/KeHu.e, n.epcpo.neHmol 

Yt . Yz !:ln-1 Yn 

/pe3yJTomambl oonepa. 
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