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INPEOWCJIOBHE

.

Hspectno, 9to 80% Bcefi MHpOpPMALMH yelOBeK BOCIHPHHHMAET OpraHaMH
speiHs. IlosToMy BHSyaJbHOMY BOCHPHSTHIO HuGOpMANHH YHeiseTcs NEpBOCTEnéH-
HOE BHHMaHHe, =

Paapurye cHcTEM apTOMaTHYeCKoro -c6opa H o6paGoTkKH EH(OPMAIAH, CHCTEM
HPOrpaMMHOTO YIPABACHUS, TEAEMETPHM, BHYHCIHTENBHON TEXHHKH, KOHTPOJILHO-M3-
iaepHTensﬂoﬁ, PerHcTpHpYONieli annapaTypH W APYTHX .YCTPOACTB IIPHBENO K- CO3-
JaHHIO TUHPOKOH HOMEHKJIATYDH PasJAuHKX THIOB NPHGOPOB, BOCIPOH3BOAANINX
HHpopManuie B yaAoGHO!H (1in 3puTeasHOoro BocupusTHst $opme. Hndopmanug orob-
paxaercr B puje GykB, nuépp, rpadHKOB, CHMBOJIOB H T. 1L '

CoBpeMeHHHe HEIMKATOPH JOMKHH 00ecTieuuBaTe yBEDEeHHOe CUMTHBAHHe HH-
¢dopMani B ycroBHAX CcHIBHOR M ciaGofi oCBeumieHHOCTH, 06aafaTh BEICOKOH spP-
KOCTBIO H KOHTPactoM; HMETh BHICOKYIO WyBCTBHTENLHOCTH K YIPaBJSIOIIHM CHTHA-
JaM, Manylo norpebnseMyi0 MOMIHOCT:, BHICOKYI0O NOJTOBEUHOCTH H HaJeXKHOCTh.

Winapkatoper no/mxHb paGotaTh B IIHPOKOM JHana3oHe TeMIIEPaTyp OKpyIXaro-
niefi cpejlsl, BEIEPIKMBATL BOSNEACTBHE DA3JHUHHIX MEXaHWYeCKMX HarpysoK.

B panuosnexkTporHOl anmaparype Gojbiloe pPacnpoCTpaHeRHe NONYIR/IH S7I€KT-
poHHEe MHAMKaTOPH. Oup npexacrasasor cobofi HauGonee shhEKTHBEHA H INepe-
NEKTHBHEIH KnacC NpHOOPOB 2JEKTPOHHOH TEXHHKH, NpelHasHaueHHHN J[as npeol-
Pas30BaHUf SEKTPUUCCKHX CHIHAJOB ‘B BHAMMBE H300parkenus;, CO3LaBaeMHe ONHHM
HJIH COBOKYITHOCTBRIO AMCKPeTHHIX 2/1eMeHTOB. B ocHoBe NpPHHIHNOB AEHCTBHS 3JI€KT-
POHHHIX HHIHKAaTOPOB JieXar pas3iiiuHile (DH3HYCCKHe SBJICHHS M NPONECCH; K UHC-
JIy Hasflonee DaclpOCTPAHeHHHIX C/eJiyeT OTHECTH pasHoo0pasHHe onredeckye 5¢-
eKTH B IKHAKHX KPHCTa/UiaX, CBETOHINyJamoIgie NpOUEeCCH B MNOJYyNPOBOAHHKAX,
KaTOROMIOMUHECLCHITHIO, SNEKTPOMOMUHECHEHIHIO, TPOUECCH B TasoBOM paspsifie.

B Hacrosmiee BpeMsi pamHOMOOHTENSIMM HAKOIVIEH ONpeUeJeHHH ONHET IpHMe-
MEHHsI PasNHUHHEIX HHAMKATOPOB IS FHJIMKAIHH ‘cocTosiHf GJIOKOB anmapaTyph, B
H3MEpPHTENIBHEIX TpHGOpax ¢ NHUQPOBHM OTCIETOM HIMEDPSEMHX BEJHTHH, SJEKTPOH-
HEIX YacaX, YCFPOHCTBAX KOHTPOJsS YPOBHS 3allHCH U BOCHPOH3BE/ICHHSI B MAarHH-
TooHAX, BIEKTPOHHHX Mrpax, CBETOBHX Ta6lo B Apyrax ycrpoiicrBax. OGnactu
NpHMEHEHHsT 9JEeKTPOHHEIX unnimé'rop'qa pasHoo0pasHH M NPaKTHYECKH He OrpaHu-
HeHEL ; i

IpeanaraeMelii COPaBOUHWK COAEPIKUT KPATKHe CBEIEHHst O NPHHOMNAX paGoTH
HauGoNee pPACUPOCTPAHEHHEIX THNOB HHIMKATOPOB — XHIKOKPHCTA/UIMIECKHX, BaKy-
YMHBIX JIOMHHECUEHTHHX, TOJYIPOBOAHHKOBHX H HEKOTOPHX ADYTHX, HX KOHCTPYK-
OHSX, OCHOBHHX IapaMeTpax, ocoGeHHOCTsAX npuMehleHnn. DQEKTHEHOE ynpapieHHe
SIEKTPOMHEMH HHAMKATOPAMH OCYINECTBJSIETCSi C IIOMOMIBID MHKPOCXEM, TIOSTOMY
3flech TpHBEJEHH CNpaBOYHEE Aanble HauOonee pPacOpOCTPAHEHHHIX MHKDOCXeM,
NPHMEHSIEMEIX B TeXHHKe MHAHKAIMH.




Taaea 1
‘OBLIUE CBEIEHUSA
OB 3JIEKTPOHHBIX HHIUKATOPAX,

w7

'Bocnp'ouéne,ueune undopmanmuu

Crnocolp  nosyueRns nmpp. GyKB H (IPYTMX 3HAKOB pa:mooﬁpasnﬂ, on-
'HAKO BC® OHH JIOMIKHL YAOB/ICTEOPHTL TPEGOBAHMAM, OTHOCSIIHMCH K reoMeTpHIeC-
KHM pasMepaM, HaJepTaHEIO, OCBEIICHHOCTH, SIPKOCTH '(KOHTPacTy MO OTHOWEHHIO K
Ghony), pacroMOKEHHIO. B NPOCTPAHCTERE.

CropoCTh M TOYHOCTH ONO3HAHHS WHOP 33aBHCHT OT HX -(i)DprL BykBH H nm}z
PHi, 0Gp230BaHHLE JPSMHME JHHHSME, ONOSHAIOTCS GHCTpee M TOYHEE 3HAKOB, JUIS
HauepTaHHs KOTOPHX HCIOIb30BAHH ~ xpnaomne}’mue sneMeRTH., Yem Gonee cjaox-
HY1©0 KOMOHHamHIO NpAMONHHEAHHX H KPHBOJHHEHBIX 3JeMeHTOB uMeer itudpa HIH
GyxBa, T€M TpyIHEe OHA ONO3HAETCSH.

Cxopocts M Ge30lHO0YHOCTh CIHTHBAHHS m{q:opmaunu HBOCTIPOM3BOZMMOH 3Ha-
KOCHHTE3HPYIOIMMH HHIVKAaTOpaMH, ofipele/yercs, B WacTHOCTH, $PKOCTHIO CBewe-
HHS HHAMKAaTOPa, PACCTOMHHEM OT MEAMKATOpa J40 HabmofiaTeasi, BHellHefl OCBeLleH-
HocThio. [Jlnst GesomuGoOYHOTO CUMTHIBAHMSI HeOOGXOAMMO ONpEIENeHHOe COYeTaHHe
NepPeulCAeHHEX (aKTOPOB, OTKJIOHEHHSI OT KOTOPOro BeyT K JIOABNEHHIO .OUIHBOK.
BosMmoxuy oIIHOKH, CBSi3aHHHE C BHICBEYHBAHHEM JMINHErQ0 CETMEHTa, 4e BXOJsuie-
ro B cocTaB OTo0paiaeMoro 3HaKa, OTCYTCTBHEM CBEUECHHH OJHOTO H3 CerMeHTOB,
BXOASILET0 B- COCTAaB OTOOpaXaeMOre SHaKa, NOSBYCHHEM </IMIDHUX® CETMEHTOB H
OJHOBDEMEHHEIM OTCYTCTBHEM WMACTH CETMEHTOB.

. Minenruukanis maGp ¥ 6yKB 3aBHCHT OT HX PpasMepoB, BHELIHeH OCBemeH-
HOCTH, BeIHYMHH KOHTPACTa WO -OTHOWeHHIoO kK ¢oHy. Tak, manpuMep, TpH ocBe-
mesHoctH 20 ...1000 sk Gesnie 3HAKH C OTHOCHTENBHO MajkM YIVIOBHM pasMepoMm
6..9” na TeMuoM ¢oHe oNo3HalOTCH BHICTPES H TOUHEE, UeM TEMHHE 3HAKH ¢ GOJb-
10HM yrJIOBHIM pasmepoM .(35°) ma Gexom doxe. i

Onpezenurs ynoGHE Ans. HaGmozennsl Ha GOMGUIHX PACCTOSHHAX pasMep 1H(P
‘B GyKB MOXKHO, NOAB3ysich ¢popmynoii h=0,005D," rge -h — BHcota nucppu (Gyx-
BH), MM; D — JHCTaHUHA HACIIONEHHS, MM. i

BocnopoussoanTe fecaTh apabCKHX OHGP MOKMO C NOMOIIBIO NSITH, IIECTH, CEMH
H GoJee 'CerMEHTHHX HHEHKATOPOB, CerMEHTH KOTOPHX HMEIOT NpsMOJHHEHHYIO H
KpHBOJHHeliHy10 KoR(Qurypanuio. IlpuMenerHe SMATHCEIMEHTHHX HHIHKATOpPOB INO3BO-
JIHET YNPOCTHTH KOMMYTauHOHHOE YCTpOHCTBO YNDaBJIEHMS, CHH3uTL NoTpebIdeMylo
momHocTe. IIpn opumounof omubke B KaHajie yNpapjeHMst CeMHCEIMEHTHEIM HHJH-
xé'mpom. BHI3LIBaIOmIefi moracaHHe OfHOro pabouero cerMeHTa HIH 3aMMraHHe OJHOTD
nHepaGouero CerMeHTa, MoieT 00pazoBaThCs KOH(Hrypauus, oTobpaskalomias Hempas
BUJLHEE CHMBOA. Mcnom3oBanHe AeBSTHCETMeHTHEIX HHAMKATOPOB YBeMYHBAET HOC-
TOBEPHOCTL 3a CYET HardsiiHocTH OGHApyXeHHsT OpvHOUYHOH oIHGKH, BOIHHKAIOUIeH
NpH TNOTAaCAHHH «HYIKHOI'O» HJM BLICBEUMBAHHS «JIMIIHEr0» CErMeHTa, T



OcHoOBHBIE nMapaMeTPb! MHAMKATOPOB

SpxocTe ONpERANETCsT CHJOH CBETa, M3jy9aeMof eJHHHUEH MOBEpPXHOCTH.
YesiopewecKuli 1713 BOCUPHHUMAeT OuYeHb INMPOKMIi JHMANasoH spkoctd —or 10— jo
10° xn/m2. SIpROCTH CBeueHHst SKpaHA TeJEBHSHOHHOrQ NPHEMHHKA COCTABJSET, Ha-
mpumep, 100.. 130 ga/M%. OnHako WyBCTBHTENBHOCTH I/1a3a NpH H3MeHeHysX YPOBHA
SIPKOCTH He ocTaeTcst mocTosHHoli. Kak BHCOKWH, TaX H HM3KMH YPOBHH SIPKOCTE
yroMmismor HaGmomatens. $SIpKOCTb CBeYEHHS OTAENLHHIX SJEMEHTOB H3oGpaieHHS,
CO3[dBAEMOr0 HHAMKATOPOM, AOMKHA OHTH N0 BO3MOMHOCTH OIMHAEOBA, UYTO IO
pasiMYHEIM NPMYMHAM He BCeTJla YAaeTcd peanmaoBarth. IlosToMy B CHpaBOYHBIX
JIaBHEX HHIHEATOPOB OOHMHO YKASHEAIOT JONYCTHMYIO HEpABHOMEPHOCT: CBEUeHHEST
slleMeHTOB H30GpaxenHs. - MHTepecho, YTo TIJia3 NJOX0 UYBCTBYET HepaBHOMEPHOCTH
cpeuenns GosibiiMx mUiomiafiefl, ecaH 3Ta HepaBHOMepHOCTb He «bpocaeTcs B riasa».
Onnako peskue M3MEHeHHs SPKOCTH Ha MaJHx IJoWaffx a3 (HKCHPYeT XOpOIIO;
TaK, HANpHMep, B LEHTpe SKpaHa IBETHOTO KHMHECKONA IV1a3 MOXKeT pa3NHIHTh OAHY |
“TeMHYI0 TONMKY Ha 1 MJH. CBETSIIHXCS.

Slprocts ajementa H3oGpaeHuss B u ero ocsemennocts E cBasaHH COOTHO-
JleHHeM ? )

B=Ep/x, /

rie p— K03 HIHEHT OTPaKeHHS NOBEPXHOCTH.
B 3aTeMHEHHHX TOMEINEHHNX TpH HA3KHX YPOBHSX BHelIHel 3acBeTKH J0CTa-
qoHO HMerh sipKocth 30..70 ka/mM® MesxHe pnerand H300pameHHs XOPOLIO pas-
AMYAGTCAE UPpH sApKocTH okono 100 xa/M% Jlis ynoGHOTO' BOCUPHATHS TOABHMKHEIX,
GpICTpOMeRsIOmUXCsl H3o6paxkenuii Hago uMeTh sprocTh 300 xa/M? u Gosee. Jmi-
- Tenphoe HabsiollenMe OueHb NPKHX H30OparKeHWil YTOMJISeT ONMEpaTopa W HOBHINAET
UYBCTBHTENLHOCTD 'K MEJbKaHHIO H3oOpameHHH. %

KoHTpact — oOTHOLIeHHe PasHOCTH SPKOCTed uso6parKeHns H @ona K SIPKOCTU
¢ona. BosmoxHocrh pHueneRHsr o0bekTa Ha (oHe ONpefeNAeTCss KOHTPACTHOf
-9yBCTBHTEABHOCTEIO. OHa HauGosiee BHCOKA K WepHO-Oe/EIM M WUEPHO-IKEITHM IBe-
TOBHIM COUWETaHHSAM.
~ SIprocTHHI KOHTPAcT ONpeflesineTcsi pa3HoCThiO sprocTeil (mam ocBelieHHOCTEH)
COCENHHX YyacTKOB MOJist 3peHHsi MJIH PasHOCTHIO SPKOCTeH CHrHAJoB, Hab/MOTaeMEIX
- TIOCHef0BaTe/ibHO BO BPEMERH Ha OJHOM M TOM XKe YJacTke nony, OueHka SIPKOCTH
Bocnponanonuuoro H3o6parKeHns 3ABHCHT OT HPKOCTH OKpyXkaomero ero Qona.

SIpKOCTHEI KOHTPACT j/lsi SHaKOp Gosee TeMHHX, weM (o (mpsMoil KoHTpact).
onlpeliesisieTcsi COOTHOLIEHHEM

Bp—Bo -
By

." Kgp= 100%,

e B¢ — spxocTb Qona; By — fAPXOCTH 3HAKA.
Iast anakop ceetyee oHa SIPEOCTHBL KOHTPACT (oﬁpamuﬁ KOBTpaCT) onpe-|

LesieTCs. KaK

Sy B,—B,
. Kogp=—"2100%.

0

SHaK HepasJHuMM, eCH KOHTpacT 3HAKa M {oHA MeHbllle 3HaueHHs, HAsLIBae
MOr'o “oporoBHM. KoHTpactoM. FloporoBHii KOHTPACT AJisl 3HAKOB € Yr/IOBHIM pasMe:



poM 60 m speocTbio okono 100 Ka/M? cocramaser 0,015...0,02. 3uauenve K<0,2
coormercreyer manoMy, 02<K<<0,5 — cpennemy u K>0,5 — BHCOKOMY KOHT-
pacry. ITOBRCHTH KOHTPACT MOZKHO, cospapas HCKYCCTBeHHEIL tdoH MIH NOACBEIH-
Bast (oH. £

ITapamMeTpOM HACCHBHEX HEAHEATOPOR SBJANETCA KOHTPACT 3HaKa H ¢dona. Hce-
DONBL3YHTCH HBa ollpefesIeHHA KOHTpacTa:

a6comoTus KOHTPACT Kase=Bmax/Bmin, Iie Bumax B Bmin — SPKOCTH caer-
JIHX H TeMHHX YJaCTKOB H300paxenusi _CODTBETCTBEHHO

MBJ:—Bmln 100%- -

Bmu .

Tak Kak T21a3 sBASETCH - HeMHefHAM NPHEMHHEOM, OTHOCHTS/BHHH KOHTpAcT
GoJlee NOJHO OTPaKaeT Xapakrep Bocnpuﬂm ABcomoTHHA H OTHOCHTENLHEH
KOHTPACTH CBfI3aHH

oTHocHTeNLHAEH KoHTpacT Korn=

Kage— 1
Kora = =gl - 100% .
Kage
¥ron o63opa — napaMeTp HEAHKATOPA, onpenessonyi yno6eTso npmeuem;ﬁ
ero B ycrpoficTeax oTofipaxenHs HH$opMauMH. Yroa 0630pa — COBOKYNHOCTL yT-

0B HAGNIONEHHsi, NpH KOTOPHX obecnesHpaercs: GesomuOOuHOE CYHTHBAHHE BOC-
TpoHsBoAEMOli HEHKaTOpoM HHbopMaumi. Ilox” yrioM Ha6moJeHES mNOHUMaeTCs
'YTOJL MEXSAY HampapieHHeM HaG/IOfeHHS H HOPMAJbl0 K IJIOCKOCTH 3HAKOMECTa HH-
nexannd. Ha seqmupny yrna HaGhiofieHHS BJIHSIQT MHOTHe (JAaKTOPH: KOHCTPYKTHB-
HO® BHIOJHeHHe HHIHKATOpa (LHJIHHAPHYECKHH, NAOCKMi, TOpueBOH, riyOHHa 3Ha-
KOMeCTa, HajmuHe Jiepkaresell W T. 1.), YPOBeHb BHellieli OCBEUIEHHOCTH, PaccTos-
uHe HabmofieHHs, SPKOCTh MHAHKAaTopa H T. N. Jlas KaxJoro cogetalHs 3THX ¢ak-
TOPOB CYIIECTBYIOT yrisl HaGmoNenHs, NpH Kortopux obecneunBaeTcsi GesomuGouHoe
caurEiBanye HHGopMauuy, MaKCHMAJBHYI0 BEJHUHHY TAKOrO yma Hamno,uenua Ha-
SHBAIOT ONTHMANBHEM YTJOM 0630pa.

Hapsany e yraiom ofsopa Ajisi XapakTepHCTHKHM NpPOCTPAHCTBEHHOIO BOCHPHATHS
HSTYUEHHs HCHOJB3YeTCs AHarpaMMa HaNpABIEHHOCTH H3JydYeHHs mumxa'ropa, 0T06-
paxaiomas yrioBoe pacupejelenie MHICHCHBHOCTH H3JyueHHs.

Ilper. Jlnsi Hamsyuilero pasjyHTeHHs .0oT00paaeMEX CHrHaJioB ucno.r:baye'mu
uBeToBoe KOXHpoBawme. LlBer xapakrepusyeTcsi TpeMst NapaMeTpaMH: SPKOCTHIO,
IBETOBEIM TOHOM H HACHIIEHHOCTHIO. SIDKOCTH UBETA OIpENEJSieTCs! BEJHUHHOK CBe-
TOBOT'O IIOTOKA, H3JIy93eMOro B 33JaHHOM HanpaBjeHHH eiHHHiefl MJOMIaJiH NOBEpX-
HOCTH B Hpejieiax eJMHHTHOro TeaecHoro yria. llseroBoii Tom (OTTEHOK) mBEeTa —
cBOHCTBO mBeTa, NMO3BOASIOMEe ONPENESMThL AAHHEN IBET KAK Kpacubl,-seieHuil B
T. . OH xapakrepusyercs ANHHOH BONHH CBETOBOro M3jiyueHus. HaCHIIEHHOCTH
1BeTa — CTenesb ero cBOOOAH OT IpHMecH 6GeJioro ipera.

B mHpukatopax of6HYHO He yAaercsy AOOHTHCH Y3KOTO CHEKTPA HSJAYYEHHs. B
OJIHOLBETHHX HHAHKATOPAX IKeJATeNbHO, YToOH MAKCHMYyM CIeKTpa H3JydeHHs: COB-
Hajai ¢ MaKCHMaJibHOH UYBCTBHTEJNBLHOCTBIO IJIA3a, HO HCTOMHHE CBeTa C He CJHMIO-
KOM Y3Koi HOJOCOH CNeKTpa H3JyueHHsi Gofee NpHsTEH Lasi HaGmonénus, wem y3-
KOmonocHmA. B MHAMKaTOpax C NMBETOBEM KONHpOBaHHeM WHGOPMAOMH YSKAS [OJO-
Ca H3JyMeHHs Takxe HeXesaTesbHa, TaK KaK NPH HCIOJL3OBAEMH Y3KONOJOCHHIX
HCTOYHHKOB HaOumiofaTenh, NepeBOAs BSMISA C OJHOO TOJA MHa Jpyroe, MONKET
YBHAETH uaoﬁpamem&e B JONONHATE/LHOM LBETe H JOMYCTHTS OUHMOKY B CYHTHIBA-
BAM wropMauuH. |



TepMunb! M onpeneneHMst

B ocHOBE NpPHHUMIIOB AEACTBHS HHAMEATOPOB HCLIOJb3YIOTCA BECbMa pas-
fo06pasHue (uSHICCKNE SBJICHNS, TAKHE XaK HH3KOBONHTHAS KATONO/EOMHHECUEHIHS,
WIBKEKIHONAARA M NpeanpoGofiHas MeKTPONOMUHECLEHNHS, H3NyIeHHe ra3oBOro pas-
pRia, PasiHUHHE SJeKTPoONTHYeCKHe 3dexTH M T. I HugukaTops pasiMaaroTCst
@YHKUHOHAJBHEMY - BOSMOXKHOCTAMH H HA3HaueHHeM, KOHCTPYKTHBHHM H TeXHOJIO-
FUYECKHM HCOOJMeHueM. B nnTepaType DO MHAHMKATOpaM ©OCOGEHHOCTH KOHKPETHHX
THIOB HHIHKATOPOB OTPAYKAIOTCA PAJOM CUEHHAJBHHX TEPMHHOB, a TaKkKe YC/OB-

pME 0003HAUEHHAMH.,

* B Tabn 1.1 DpHBOZSTCS OCHOBHEHE TEPMHHH HHAHKATOPOB H HX ONpejefieRHs

(TOCT 25066—81).

-

Tabauma 1. 'OcHoBEHe TepMHML WHAMEATOPOB H MX ONpEAEicHHE

TepMun

Onpegenenue

Hnpuxatop

AKTHBHRE HHAHKaTOp

TlaccuBHumB HHAWKATOP

_ BakyyMmunii  HagaiHBae-
MEH HHIHKaTOp
BaxyyMHBL JIOMHHECICHT-
peii wapmkatop (BJIH)

. IMonynpoBOgHHKOBH
-IHKaTOp
HKunkoKpHCTALIHIECKHA
urankarop (FKKH)

. DnexTPOAIOMHHECIEH THELH

- HHMKATOP i

. Tasopaspspumii  HHIHK2-
Top

~ Mimpmgatop HBAHBHAYAIlb-
_HOTO, KOJLIEKTHBHOIG IO/~

* 30BaHHS

3

-@Ii@opn{aunduﬂue noJe

i
i

" Dnement (cermemr) oTo-
- Opaxenns :

HH-

Brixosnoe ycrpoficteo uadopMauHonHore npubopa wiu
cucTeMEl, ofecneuuBaiomee BH3yansHoe (BHAHMOE) OTO-
Opamxenne uHGOpPMalHH, BOCIPHHHMAEMOZ YeJOBEKOM B.
ynobaoM i HabGmioneHuA BUIE '
Hunugatop, npeoGpasyromuii 3JEKTPHYECKYIO SHEPTHIO
B CBETOBYIO

Huaegarop, npeoGpasyiomal (moaysupyomuf) BHeru-
HH] CBeTOBof NOTOK- NOJX MAERCTBHEM SNeKTPHYECKOTO
noJst WA TOKA g IS :
AgTHBHEHA HHIMKaTOp, B KOTOPOM HCOQJIb3yercs cBe-
yeHpe TeJ HagRaNa B BaKyyMe

AXTHPHHA WHEAMKaTOp, B KOTOPOM HCIOJB3yercs siBje-
HHE HH3KOBOJABTHOH KaTONOMIOMHHECHSHUAH

AKTHBHEH HHAMKATOp, B KOTOPOM HCIOJIBE3YeTCS SIBJe-
HHe HHIKEKIHOHHOH 3JeKTPOMOMHHeCLeHIHE i
TlacCHBHBI HHAMKATOP, B KOTOPOM HCUOJL3YIOTCH SMEK-
TpoonTHuecKHe 3DGHEXTH B KHIKHX KPHCTaLIaX
AKTHBHHIl MHIMKATOp, B KOTOPOM HCNONB3YeTCst siBie-
HUEe NpeAnpoGoHHOoH 3MEKTPOMIOMHHECIEHIHE

AKTHBHHI HHJIWKaTOp, B KOTOPOM HCHO/NbSYeTCH BHIH-
Moe M3jydYeHHe rasoBOTO paspsja

UHapkatop, KOHCTPYKTHBHOC HCIOJHEHHE, TapaMeTpE
H XapaKTepHCTHKH KOTOporo 00ecneuupaloT BOIMOK-
Hocts GesomHGOTHOrO CHUHTHBAHMS HE(opManku C pac-
CTOSTHHH: -

menee 1,5 m (mHIuBHAYAJLHOTO NOJAb30BAHHA) ;

ot 15 go 4 M (TpynnoBoro NOML30BaHH);

Gonee 4 M (KOMIEKTHEHOFO NOJEIOBAHHS)
KOHCTPYKTHBHAN 4acTh HH[AMKATOpa, B DpEMesax KoTo-
pofi BO3MOIKHO ¥popMEpOBAHHE H30LpPAKEHHS
Venopnoe ofosuauenne Gyxs andabura, wupp, MareMa-
THUECKHX 3HAKOB, SHAKOB NPENHHAHHS, NPeXMEToB, 5ib-

_Jjienuii, coGHTHE

HudopManHornoe’ n1oje HIH €ro 4acTs, neobxonuMan H
JloCTaTouHas Uil M3o0pajkeHis OAHOro SHaKa

Uacrs HHPOPMANKOHHOrO YIOJS, HMEOLAT CaMoCTOs-
TenbHoe YyhpaBieHue




Oxonsanue raba. LI

-TeDN.liﬂ

Onpenenenne

CTpykrypHHFE PHCYHOK HH-
JNHEKaTOpa ‘

3HaK0c1H-lT&3prIOIJ1HH HH-
JEKATOP (3CI/I)

memmmn HHIHEATOp

OnEOpaspsAHE  HHAHKA-
TOp

MuoropaspsiiHelii HHAMKA-
_TOp

Marpuysblii HEAHKATOP

Sxpar
z

3CH co BCTpOEHHEIM yII-
paBJieHBEeM
HIxkanpHuii HEAHKATOP

. Tpaduueckrii uanuRarop

Hsobpaenne, BOHREAIOMES NPH BKIIOYEHHH BCex SJie-
MEHTOB HHIAHKATOPA H NOKAIHBalOIee HX YHoIO, op-
MY, PasMEPHl H BOSMOIKHOE PACTOJIOMKEHME NpH o-mﬁpa-
IEeHHH ¥MHpOPMAILiH

Ilpubop orobpakenmss mHdOpManHH, B KOTOpOM BHIH-
Moe HzofpaXkeHHe CO3JAeTCH H3 ONHOrO HWJIH COBOKYN-
HOCTH AHCKPETHHX 3JEMEHTOB OTOOPAXKEHMS .
Hupukarop, COCTOSIME H3 ONHOTO 3JeMeHTa oTofpa-
MeHHA W NpefHASHAYCHHH i oToGparkeHust m:cpop-
MalH B BHJE TOYKH, JHHHH HJIH TOJA

IIndpoBoit HAH GyKBEHHO nmppoaoi’i HHMKaTOp, HMe-
I01IMA ONHO SHAKOMECTO

Uadposoft miu GyKBeHnn-nnq:posou HHIHKATOp, HMe-
IOUIHH HEeCKONbEO (PHKCHPOBAHHBIX 3HAKOMECT

3CH, snementn oroGparkeHHs KOTOPOTO HMEOT BHI
TOWEK H CUPYNNHPOBAHH 1O CTPOKAM H CTOMOLAM, 9TO
nmossosisier oTO6PaXKarh uHOpPMAamMIO  NpPOHM3BOJILHOIO
XapakTepa-

Marpuutnii HHIHKATOP C WUHCIOM 3AEMeHTOR oTOGpa-
euus ne Menee 10000 i me HUMeOMH (DHKCHPOBAHHEIX
3HAEOMecT

3CH, KOHCIPYKTHBHO BEHNOAHEHHHH COBMECTHO C 3Je-
MCHTAMH CHCTEMH YTIpaB/ICHHS

Hupugatop. npenHasHadeHHHf 10t ortobparmeHus: B
BHJIE UKAN

Wnnukarop, Npenuasnagensuil s otobpakends Oyks,
nEdp, CHMBOJOB, TPAQHKOB H NPYroH caoxHOH rpadu-
getkoli undopManuu

Muemonuuecknii wHmuka- | Hupukarop, npefHasHaqeHHEIH .u.ml OTOOpaMeHus MHe--
TOP' MOCXEMHB HJAH 9acTH MHEMOCXEeME]
3 OGo3Hayenus HMHAMKATOPOB

CoBpemeHHEe oﬁoal{aqe}mn an.m«:a'ropnu coflepixar ceMb 3JIeMEHTOB.
" Iepsoii anement: 6yxea U, obosmazaroilias npuHALIeXHocTs npubopa k 3CHL
Bmpod\a/temur: GykBa, oGo03Havalomast BHA HuAuKatopa; H — ' Bakyymuie
HagamHBaemue, JI — BakyyMHEe STeKTpoliOMHHecueHTHHe, JK — XHAKOKpHCTAJ-
Judecke, I1 — nNoJIYNpPOBONHUKOBHE,

Tperui anemenz: GyKpa, XapaxTepH3YIOmas

orobpaxaemylo HEQOPMALHIO;

I — enummumas, II — nudpoeas, B — Oykeeuno-mubppopass, T — wukaILHas,
M — muemomnyeckas, I' — rpadurieckas. ! ‘

Hereeprel saement: WHCAO — NOPSAKOBHI HOMep paspaGoTsu; HoMep c 1 no 69 —
MHJHKaTOpPE! Ge3 BCTpoeHHOro ynpapiesds, ¢ 70 mo 99 — c BCTPOGHHEIM ymlpaBie-

HHEeM., '

Tlareidi anement: GykBa, yKasmBalomas NPHHALTENKHOCT, WRIMKATOpA K OIHOR
H3 _maccaq:miaummux TPyTN NpHGOpOB, H3TOTOBJAEHHHX IO OOMIEMY TEXHOIOFH-
ueckoMy Npomeccy. Mcnompsyores Gyxem  pycckoro aadasura or A no S (me
ynorpebasiores 3, O, bl, b, ‘b, Y, I, III).

Ilecroir anemens: npobp WM TPOM3BEREHWE, XAPAKTEPHSYIOLiHe HH(OPMAIHOH-
HOe riosie’ MHAMKATOPa (KpoOMe EJHHHYHEX umpukaroposf. Jlis onHOpaspsIHEIX R



MUOTOPa3PsAHEIX CeTMEHTHEX WHARKATOPOB — JpOOb, YHCAHTENh KOTOPOH — wuneno
CErMEHTOB, SHaMeHaTe.I‘lb—HHCJIO paspsnos. Lo OIMOpPASPAAHKX H MHOTOpaspsin-
HHX MaTPUYHKX HHIHKATOPOB —- [pobb, MHCIHTENS KOTOPOR — WUHCIO Paspsyios,
gHaMeHaTe]b — MPOHSBEJCHHE HHCAA SJEMEHTOB B CIpOKe HA WHCIO SAEMEHTOB B
croxbue. Jlif MaTpHYHHX HHIHMKaTOpoB Oe3 ()HKCHPOBAHHEIX SHAKOMECT —— HNpPOH3-
pejicHiie 'uHCna SMEMEHTOB B CTPOKE Ha WHCTO SAEMEHTOB B cronbue. Jias MueMo-
HHTECKHX M IIK2JBHEIX HEAHKATOPOB mecmn 3JIeMeHT YKa3HBael YHCAHQ DVIeMEHTOB
JHHAMKATOpa.

Cedomoii anemenr: Gyksa, oﬁoanaqammaﬁ nBeT CBeyeHHA. [JINs ONHOLBETHHX
uapukaropo: K — wpachumifi, J1 — senesmii, C — cummit, JK — xenrtmit, P —
.opamkennii, T — romyGofi (nnS OAMHOYHEIX M NOJYIPOBOEHHKOBHX HHAHKATOPOB
BCeX BHIOB). JIns MHOrOUBeTHHX HHJHKATOPOB Beex BHAOB — Oyksa M.

Ofosnaenne GeckOpIYCHEX NOJYNPOBOIHHKOBHX HHRHKATODOB CONCPMHT MH(-
PY— BOCHEMOji 3EMEHT, ONpPEAENNfoMi MOAH(HKALMIO KOHCTPYKTHBHOFO HCHOJHe-

mus: 1 — c ruGRMMH BHBOZAMH 0e3 KPHCTANIONCPIKATEN — HOMIONKH; 2 — C
THOKHMHE BEIBOJAMH Ha KpHCTaJJOAepXarene; 3 —— € JIKeCTKMMH BHBOJZamH Ge3
KPHCT2A70epKaTens; 4 — ¢ IKeCTKMMH BHBON4MH Ha KpHCTamiolepxarene; 5-—

€ KOHTaKTHHMH ILiomaakaMu 6e3 kpHcraniofepiarens H BHBOAOB; 6 — c KoH-
TAKTHHME IUIOIafKaMy Ha KpHCTANIONep¥aTejie Ge3s BHBONOR, KPHCTAIJ Ha TONi-
JOXKe; 7 — € KeCTHKHMH BHBojaMu 6es.KpHCTaivioleprKarels, Hepas[ejeHHHe Ha
-obuweii nyacTrHe; 8 — C KOHTAKTHHIMH  TUIACTHHAMH (e3 KpHCTaaJioflepiarels H
_BHIBOJIOB, Ha O0uieli IIacTHHE,

Fnapa 2
BAKYYMHBIE JIIOMI/IHECL[EHTHbIE HHI[HKATOPI;I

Mpueiun padorn

Bakyymutle moM¥Hecuentime Huppkatopm (BJIH) ommocsTes k axTHB-
HEM MHIAMEATODPaM, NpeabpasyionM 3/eKTPHYECKYo sHeprHio B ceerosyio. Ilo suny
oTobpaxaemoit undopmamyy BJIM pasmmaior Ha enyHHEUNRe, UH(POBHE, GYKBEHHO-
1udpPoBrte, WKAJBHEE, MHEMOHHYECKHe H TpaHueckue; mo BHAY HE(HOPMANHOHHOIO
NoJii — HA CerMeHTAHe H MATpHYHEIE ONHOpaspsjHKE M MHOTOpa3psiHHe, a Takke
MaTpuntl Ge3 QHECHPOBAHHHX 3HAKOMECT.

K umcny nocrouncrs BJIM crefiyer oTHecTH: BRICOKYI SPKOCTh, OGecmeuuBalo-
HIYI0 XOpOUIYIO' BHAMMOCTG BOCUPOH3BOJHMHX SHAKOB; ‘HH3KHe pafoune Haupsixe-
Husl, NONYCKAIOUHE BO3MOMKHOCTE HX HPHMEHEHHS C ¢dopmupoBareniMe Ha MOTI-
MEKpocXeMax; Majoe OOTpelieHue SHePTHY, WTO OSBOJAET HCIOML30BATL HX B yCT-
Poiicteax, nuTaeMuEx o1 Gartapefi. .

.. Heo6xonuMOCTh HCIONL30BAHES MCTOYHMKA NMTaHHS Hakana HHJAMKaTopa Mo-
JeT okasaThci ero HejoctateoM. B psme cnyuaes TPYAHO HCKAIOMHTE - MEllAloliHe
BOCTIPHSITHIO ﬂsoﬁpamemas{ GJHKH, CO3faBaeMble OTPaXKEHHEM CBeTa OT CTEKJSHHEIX
'ﬁ:uronos HHHKATOPOB.

' BakyyMHme JIOMHHECHEHTHEE - HHAMKATOPH HCHOML3YIOT JJS orobpakeHHs HH-
pMauum B YCTPOHCTEAX CaMOre pasNHYHOro Ha3HAYEHHS: B Mnxpoxanbxy.zmmpax
{: GonpwHx DBM, KaccoBmX anliaparax H CTaHKaX C WHEIOBRIM 4 NpOrpaMMHRIM
’Zyﬂpamenuem 3/IEKTPOHHHK 4acaX, SJEKTpo- H paJmmiﬂMePHTMhHHX npubopax




(upoBHX  aMIEPBOILTOMMETPAX, 4acTOTO-
Mepax), JHCUETYEpCKHX ~MysbTaX  ympas

JieHH# suepre'rl-mecxnmn yc-rauonxanm H BO3-
npubp:

AYIHEIM  JBHIKEHHEM, MEJHUHACKHX |
pax A T. m.

BagyyMuuIfl  JIOMHHECOEHTHRE —HHEHKA®
TOp Dpenctasisiér cofOf 3JEKTPOHHYIO JH-
OIHYI0 HJH TpPHONHYI0 CHCTEMY, B XOTO-
poii nox =BospeficTBHeM s/ekTponHof GOM-
GapIHPOBKE BEICBEYHBAIOTCH NOKPHTHE HH3-
EOBOJILTHHM  KaTOLOMIOMUHO(OPOM  aHOJE"
CEerMeHTH. B .

KoncrpyKTHBHASE CXeMa o,uﬂopasps:mm-

: ) . ro HHEWHKAaTOpa NoOKasawa Ha pHc. 2.1,
g?’?ﬂ 2.1. KoHCTpykTHBHa® CXeMa Jlerann HHAHKATOPA MOHTHPYIOTCA Ha Ke-

pammueckoli wmu crexnamHoll mrare [. Yua-
CTKH TJIATH, Ha KOTOPEE HaHecem miomuHOGOp, 06Pa3yl0T aHOAH-CerMeHTH 2; NOX
NOMHHODOpOM HMeeTCSl TOKONPOBOASMME ciof, KaxAwf M3 aHOHOB HMEeT onpe-
neleHuslii BwBoA 3. VICTOWHHKOM SiCKTPOMOB CIYHT OKCHAHHE KATON TNPSIMOro
uakanta 4. Ynpab/icHHe SJEKTPOHHEIM JIOTOKOM OCYIIECTBANETCH CeTKOH 7. DieKTpoH-
HHA NOTOK, BHICBEYUHBAIOWMII CEIMEHTH) OIPaHHYHBAETCH SKPAHHPYIOUIHM 3/ICKTPO-
JoM-Mackoii 8. Bes apMaTtypa MEAMKaropa 3aKIOu€HA B CTeK/MTHHHE GamicH 6, B
KoTopoM coznan BakyyM. Irpuxopofi JuHuefi” NOKazaHn NpPHMEPHHE TPAEKTOPHH
sneKTpoHoB. Ha BHYTPEHHION TNOBEPXHOCTL GaJ/fOMAa HAHECEHO TOKOMPOBOZAsiliee MO-
KpuTHE 5, TpoapausHoe MIs Beeli o6aacTH CUEKTPa HSNYUEHHS HHAMKATOpA. OVEKT-
PHICCKH OHO COEMMHEHO C OTHENBHHM BEIBOJIOM HJM KATOJOM; TMOKPHTHE Ofecueus-
B3ET CTEKAaHHE SMEKTPHYECKMX 3aPsifoB € NOBepPXHOCTH GasioHa, CNOCOGHEIX HCKa-
3HTH TPaeKTOPHH '3JIEKTPOHOB. .

Karop BJIM npencrabnser cobofi oTpesok poibpaMoBoii NPOBOJOKM NHAMET-
poM 6...60 meM, moxpuTHE TOMKHM (HEeCKOJBKO MHKPOMETPOR) CJiOGM OKHCIOB IIe-
JIoYHO-3eMesIbHRX Meta/vioB (okcHIoM). PaGouas TeMumeparypa KaTofia BROHpaetcs
MO BO3MOKHOCTH HH3KOH, C TeM 9rolH HMTh, HAXONSMASCs N0 HAOpapJeHHIo Hal-
JIONEHHSI Mepeji aMOZAMH, He Melajia Haﬁ.n:oﬂ.eumo CBETAUIHXCS CHMBOJOB. Tlonm=
MEHHe TeMNeparypw KaTQoa CoocobeTByeT yse.rmqenmo €ro Cpoka Cayx6ul H CHH-
WaeT Harpem JEOMHHO(OPA, OT KOTOPOFO HCXOJHT CBeYeHHe. YC/JOBHS SKCIUIYATAIHH
Katofios Bo BJIM MoxHO cumTaTh SKCTPEMANBGHHEIMH: KaToj pafoTaer mnpd HE3Koii
TemuepaType H BEICOKOM OTOOpe TOK2, 3T0 06CTORTE/ECTED B SHAUMTE/LHOM Mepe
onpefesisieT goaroseunocth BJIU. . T

Cerka BJIV ynpaeasier saekTpoHMEM noTOkoM. IloCKonbKy ceTKa MmMeer mo-
JIOKHTENbHEH OTHOCHTENLHO KATORA NOTEHHMAJ, OHA PAaCCeHBAeT SJEKTPOHH H YC-
KOPSeT MX B HANPaBieHHH AHOAHMEIX CerMeHToB. PacceMpaiomiee JefiCTBHe CeTKH
ObecleyiBaeT PABHOMEPHOCT, 3ACBETKH NOBEpPXHOCTEH, NOKPHTHX JIOMHHOMOPOM.

KonCTpykTHBHO CeTKa noqKHA GHTH pearofi, «Npo3payHoii» [Jjifi SMEKTPOHOB C
TeM, 9T00K YMEMBIIHTE OO SJEKTPOHOB, €0 NepeXBATHBAEMEX. B “MHoropasps-
Hux BJW cerka Taxe obecnewmpaer BHGOp paspsna, paGotaiomiero B SapaHHHI
MOMEHT. Ce'ﬂm HSTOTOBJASIOTCH M3 NOJNOTHA, TKAHONO® H3 BOJb{paMopoii NpPoBO-
JIOKH HIH 3JeKTPOXHMHYECKHM ¢(pe3epoBaHHeM TOHKOH nukeqenoli Qomrs. B op-
HOPaspsAHHX MHAMKATOpax (JOpMa H3Nyyaiomefi HOBEPXHOCTH AHONOB olipejenserts




METaIMHecKOli  MacKOH, SJEKTPHYECKH COGQMHeHHOW ¢  ynpasnsioulefi cerTkoil.
~ Hzobpaxerne Gyxe, uudp u zpyrux cumsosnoB Bo BJIM ¢opmupyercs BhcBe-
‘gHBaHHEM HeOOXO MO Kouﬁnnaum aHoyioB-cermMeHTOB. CMmeHa u306paikeHHii noc-
TUraeTCs NyTeM COOTBETCTBYIOIICH KOMMYTALHH aHOJOB-CEIMEHTOB.

AHOABI-CEFMEHTRl MpeJCTaBAsioT colof MOKpPHTHe JIOMHHO(OPOM CJOH TOKO-
NPOBOJAIUEIO MatepHala 3allaHHON KOHQHIypauHH; HaHECeHHHe Ha CrelifHHYI0 MJIH
gepamuueckyio maaty. B psage BJIM ToKOmpoBOAsNHe CJIOH MOJYYAalQT HaNELIEHHEM
B BAKyyMe TOHKHK METAJNMYECKHX ILIEHOK Ha BCIO FOBEPXHOCTb ILIATH, a (OPMH-
poBaHHe DHCYHKOB aHOJoB — (orosurorpaguefi. Ilocne stoé (mepsoi) ¢oronmTo-
rpadHE Ha NIATH HaOBEJIAKT AHANEKTPHK M MPOMSBOAAT BTOPYIO (hoTOJHTOrpadHio,
KOTOpasi OTKPHBAeT B AMIJEKTPHKe «OKHA» Ha MECTAX AHOJOB-CEMEHTOB, H B OKHA
‘HaHoCAT JioMuHOGop. Bo3MoxkHO NpuMeHeHHe TOJCTONNEHOYHOH TEXHOJNOIMH, IpH
KOTOPOH Ha MJaTy ¢ NoMolublo TpadapeToB HAHOCHATCS NMpOBOAsIlAs MacTa H 3aTeM
afoMHEO(Op. AHONH-cerMeHTH BHIIOJHEHH B BHIE TOYEK HJIM NPOTSIKEHHHKX ydacT-
KOB pasjauuHON (OpME, CHMBOJIOB H TpadapeTOB. Komimectso, KOH(HIYpanHa H
B3aHMHOe pacnoJoxeHHe CerMeHTOB ofpasyeT CTPYKTYPHHH PpHCYHOK HHIMKAaTOpa,
[0 KOTOpOMY passiMyaT uH@posre, OykpeHHOMH(pPOBble, MATPHYHHE -H MKaJbHLE
HEAMEATOPHL. j \

- ¥ MHOrOpaspsiiHHX HEAHKATOPOB OJHOHMEHHHE aHOJH-CErMEHTH COEHHSIOTCH
BHYTPH Ga/iOHa mapaJuiesbHO, 9TO MO3BOJAET pPe3K0 COKPaTHTb WHCJIO BHBOLOB.
Tak, wanpumep, 14-paspsuubdi HegHkaTop HB-27 umeer 24 BuBOAA (NBa 'BHBOAA
Hakana, 14 BHBOLOB CeTOK H BOCEMb BHBOJIOB OT NapasiefbHO COEZHHEHHHX aHO-
A0B-cerMenton). Ecmw coszath 14-paspAiHHi MELWKaTOp ¢ PaSAeJbHHMH BHBOXaMH
RamIoro aHoja-CerMeHTa, TO OH HMesn GH 128 BHiBOJOB (NBa BHBOAA Hakana, 814
BHIBONOB aHONOB-ceTM2HTOB, 14 BHBO#OB ceroK). OueBHJIHO, 4YTO TaKoOe KOHCTPYK-
THBHOE pellieHHef0Ka3asoch 6B TPYAHOBBUIOJHHMEIM. i

KOHCTpYKTHEHO MHOrOpaspsifEHe HHIMKATODH BHIYCKAlOT €O CTATHYECKHM M
MyJIbTHIUIEKCHEIM YTpaBJeHHEM. ¢ :

JIOMEHO(Op BK/TIOUEHHBIX CETMEHTOB, T. e. HMEIOMUAX B JNAHHLIH MOMEHT NONO-
JKH'I'EJILHHE OTHOCHTEJBHO EKaTtona noTeHIHas.n, CBETHTCH [OJX BOMJ.BFICTBHEM nona-
AJIOMero ma HHX 3JEKTPOHHOrO NOToka. TOK kaTofla HHAMKATOpa H TOKH CErMEHTOB
ApAKTHUECKH He SABHCHT OT dHCJa BK/IOUCHAWX CeTMeHTOB. IJNEKTPOHH, HONEJa:0-
I[He HA BKJIONEHHHE CEMEHTH, 3apsKaloT HX OTPHUATENbHO H OTpamaiTces Bro-
PHIREe SJEKTPOHH TAK ¥Ke, KK 3/CKTPOMH, He YIaCTBYIONHe B BHCBEYHBAHHH ON-
PeJlefleHHOro SHAKA, NepeXBaTHBAlOTCH SKPAHUPYIOLIHM SIEKTDPONIOM. ‘

Jlns nojae/ienHsi HeXeNaTEJbHOTO CBEYeHHs JIOMHHO(Opa B HCKOJHOM COC-
TOSHAA Ha CeTKy HONaeTCs OTPHIaTebHOe HaTIpfXKeHHe CMEIeHHA — HECKOJBKO
BOJIBT 10 OTHONIEHHIO K KaTOAY. JKPaHMDYIOMHA S/eKTPOZ, KMo NOTeHuua
yipaensiomedi ceTKH, TaKe YJyduraeT YCJOBHA SalHPadHs SJEKTPOHHOTO MO-
TORA. , < ‘ - )
Hsobpasxense BJIF BHcokokoHTpacTHOe, fpKOCTh mocturaeT 500 xa/m® u Go-
liee; N CPABREHHR MOKHO HANOMHHTb, UTO SPKOCTh SEPaHA COBPEMEHHOFO UBeT-
Horo Kumeckona me npepmmaer 300 ka/m® B BJIH uclnoapsyeTcs SBJeHHE HH3KO-
BOAbTHOR Katomomomuuecnennus (HBK), npe xOTOpOM CBeT H3Jy4aercs KpHCTaJl-
Jodochopom, GomGapAHpYeMBIM~ 3JNEKTPOHAMH C OTHOCHTEJBHO RA3KOR sHeprued
{oxono 10..100 sB). Jlng BemecTs, y KOTOpHX Habmonaetcsi 37T0T 3(gext, mo-
Ternuan wavana HBK cocTapimer sCero HECKOJBLKO BOJLT.



Ilpn foTeHNMane SKPaHa, COOTBETCTBYIOLIEM SHEPIHH snexrponos €U>>10 3B,

AIPROCTH CBEYEeHHs| SKPaHa .NMPAKTHIECKH ONpEJEngeTca COOTHOILIEHHeM i

B=AjU, - )
e j—MAOTHOCTH TOKa, MOCTYHAIONIEro Ha: H3MYHAIONYIo MOBEPXHOCTH JIKOMHHOBO-
.pa; A — mNOCTOSHHAS, XAPAKTEPH3YIOINAH HCAOJBIYeMEIH kpucTannogochop.

Ipy HBK-omBHecHeHIHH BO30yXKJeHHe CBETOBOTO Haayuenus GomGapaupyro-
mpMy JMoMAHOGOP 3JEKTPOHAMH NPOMCXOAHET BCEr0 JIMIIE B HECKOJBKHX €ro npH-
nosepxHocTHHX ciosx. Ilpu BHICOKOBOJIBTHOM B030YKNleHHH, HanNpHMep' B 3JEKTPON-
HO-JIyueBHX TPyOKax, OHcTphHe 3MeKTpoHH BO36yXJa7 CBedyeHHe B O6BEMe KpHC-
tazna Jomuhodopa. B BJIM p . RagectBe JIOMHHO(OPZ WIHPOKO HCIOJIb3YeTCST
OKHCh UMHKZ, AKTHBHPOBamma uHHKOM (ZnO; Zn), ofecnievHBalomas HHTEHCHBHOS
cBHe-3eneHoe cpedenue. IlpHMensin CBeTOQHALTPH, MOXHO NOJYIHTH LBETA CHMBO-
JIOB OT CHHEr0 10 KPacHOro NPH YCJIOBHH, YTO SIPKOCTh HCXOAHOTO CBEYEHHS N0CTa-
TOUHO Beamka (oxono 1000 xa/m?). KpoMe TOro, CymecTBYeT HOCTATOMHO IIHPOKAR
ROMeHKJIaTypa JEOMHHO(DODOB, MMEONIMX Pa3siHyHHE IBera cBedeHus (Taba. 2.1).

TaGauna 2.1. Hsernne mommoq;;pu nas BJIH

< IInMua BOJNHEL, <O=
Llper cpeueHHs Cocras momuuodopa OTBETCTBYOUES
L2 nmaxcumymy CIeKT-
paneHOE Xapaxrte-
DHCTHKH, ~ MKM

Cunnf ZnS ; Ag--InOs 3 0,450
CHne-seneHET ZnO:Zn - : 0,510
3eneHEIA (Zn,Cd)S: Ag 0,525
3eneHH ZnS: Cu 5 0,530
JIUMOHHBEIR ZnS : Ay, Al4In,04 0,550
Henruil ZnS : Mn4-InsOs 0,585
Kpacuui {Zn, Cd)S : Ag+-In,0s 0,626

IIpu HBK pmocratouHas ApkOCTh CBEYeHHH JIOMHHOQopa ofecleddBaeTcs B' He-
OpepHBHOM peXwMe MHyM npu HeGosbnOH ckeamuocTH (Meree 100). Jliomunogop-
BHoe mokpHTHe 3kpana BJIM npencrasiisieT coGofi ciiofi mopomka KpucTamiodocdopa:
(ronmunoii 10..50 MKm), HaneceBHHA Ha TOKONPOBOAANLYI NONONKY. Ilockosb
Ky cpBeueHHe Hab/IOAaeTCH CO CTOPOEH JuomHHOGopa, GomGapiwpyemOd 3JEKTpOHA-
MH (paboTa Ha OTpaMeHHe), NOLJIOMKKA MOMeT OHTh Henpo3pawHol. Cnof JIOMH-
Hotopa nosukeH O0naziaTh AOCTATOYHOH 3JEKTPO- H TelUIONPOBOJHOCTRIO, NMOCKOJBKY'
pacceMpaeMas Ha 3KpaHe MOLIHOCTE NOCTaTouHO Benwka (okono 0,1 Brfem?). Tpa

Ta6nuna 22. XapakrepHCTHKH H3JyUeHHs * HBK-moMusodopor

LiBeT cBEYEHHA Hauna BOJHB! Hanpsxkenue sipkocte cBede-
nomHAOGOpa H3Jy4aeMoro cae- skpana, B HHA.,  Ki/m?
Ta, HM
Tony6oi : 470 ' 25 200
3enenni 505 20 g 1200
et s 590 %5 400
Kpacanit i 640 25. 250




w’l z_perpene SEpaHa BO3HAE2eT TeMiiepaTypHOe TalleHHEe CBEYEHHH, a 3aTeM — Heol-
 paTAMas JeCTpYKuHs KpHCTaanodochopa. XapakTePHCTHKH HSMYueHHs HeKoIOpHX
" HBK-moMuE0ohOpoB npHEBejenn B 7261 2.2. .

-

5 KoucrpykrueHbie MopubHKaHH

~

: B onropaspsapHEX GYKBeHRO-IHGPOBHX HHIMKATOPAx HCHOJB3YETCHA OfHA
* TPHOAHAS CACTEMa H KaX/HfA aHOJ-CETMEHT HMEEeT OTACIbHHE BHBom. B MHOTOpas-
| pAIHHX MH[MKATODAX B OJHMCM GajjoHe pasmeliaercs HECKOJEKO TPHOJAHHX CHCTEM;

OHE HMEIOT, KaK mpasHia0, o06mui Karon H pasjesbHHe CETKH.

Yacts BJIH BHilyCKaeTcs B CTEKIAHHEX [EAARAPHYECKHX GanaloHax ¢ THOKHMH

M JKeCTKMMH BWBOAAMH; ORH MMEIOT 'OJIHY HMJH JBe TUIOCKHe HOXKH. Msobpamenne
suaxka HalbmopaoT Yepes GOKOBYI0 cTeHKY Oasuiona. HsroroBasioTcd Takke HHIH-

KaTOpPn B WEeTHPEXyroNbHEX 6a/UIOHaX, CYHTHBaHHe HE(QODMAauHMH B 3TOM Ciydae

OCymIeCTBAAETCS uepe3 Kynos GamioHa (y TaKHX HHAHKAaTOpoB onma Homka), Cos-

- PeMeHHHe MHOrOpaspsiHiie BJIU uMeloT IIOCKHE CTEKIfAHHEE OGaJJIOHH C JIeHTOY-
'HHMH BEIBOJAMH, DAaClONOKEHHHMH [0 OOKOBHM rnosepxHoctamM Ganioros, yxob-
HEMH |1/ CONPSDKEHHs ¢ [edaTHHMH ILIaTaMA.
Homenxnatypa ommopaspsiauux BJIH, otobpaatoniux GyKpeHHO-UH(POBYIO HH-
dopMamiio ¢ PasaHIHEIMH pasMepamH SHAKOB, BKJIOUaeT B ce6sl mHARKartopH MB-1,
HB-3, MB-3A, IiB-4, HB-6, WB-8, UB-11, MB-12, HB-17, KB-22, HMBJI1-18/1.

‘Muoropaspsiiible HHIHKATOPH BHIYCKaloT C 4HCAOM paspaxos 4, 6, 9, 12, 13, 14,
" 17. Haubosbmee pacnpocTpaHeHMe HOMYSWIHM MAHCIVIEH B UHIHHADHYECKHX OGasno-

‘wax VIB-18, MiB-21, UB-27 u B Tuiockux Gannonax FIB-28A, VIB-28B, MBJI1-8/12,

HBJI2-8/12, WIBJI1-8/13, HBJI1-8/17, UBJI1-7/5, UBJI2-7/5, WIBJI3-7/5.
[lkansiie HEARKATOPH, CONpPSXKEHHEe € NpeofpasoBaTeNAMH KOJa, 9acTO OKa-
| suBaloTces Gonee yHOGHEMH (HAaMAAHEME), 9eM crperoudinie npubopu. IIpuMepom

MOXMeT CAYXHTh IpefHasHaueHHHIH

Hitsg

H3MEDHTENBHHX IleJied  HHIAHKATOp

HIBJILI-8/13, uMetonmf 101 orcuernyw pucky. Psn BJIM Bumyckaercs co BCrpo-
eHNLIMH MHKPOCXeMaMH YOpaBjieHHS, HanpHMep ILIOCKHE JHCONeH ANA HHAHKAIHH
_YPOBHS BOCIHPOHSBEJICHHSI H saflHCh B crepeodouHuecknx cHcreMax HBJIIIY1-11/2

‘'c 22 umjexcamH oTCYeTa.

I'pylina BHIYCKaeMHX NPOMBIILIEHHOCTBIO

MaTPHIlL BKAKOYzeT B celA  OAHO-,

IByX- M TPexXuBeTHHe MaTpHNH ¢ BhcoToli 3makos 40 u 80 mm: HMBJIMI-5/7,

MBJIM2-5/7, UBJIM3-5/7, UBJIM4-5/7,
"HUBJIM5-5(7, UBJIM6-5/7. Dtn wBIu-
KaropH MnpescTaBaIAT cobofi yHHBEp-
‘CansHEe 3HAKOMEeCTa C H3JIYyYalol{HMH
SjeMenTaMH B PasiMYHHX upetaX. Mu-
IExarop MBJIM1-5/7-45J1 — nanenb
H3 7pex cTpoKk mno 15 3HaxomecT
B EaxXAoH; B CBOIO oOuepelb, Kaix-

Ioe 3makoMecTO COZEPXHT 5X7 3re-- -

MEHTOB.
G BunyckaloTesi MHeMOHHIECKHE HH-
IIKaTOpH, OTOGPAMAIOLIHE pPasTHIHEE
IpodhecCHONATbHEEY CHMBOJEL HampH-
‘Mep HEJHKATOPH AJA NPHOOPHHX INUT-
..,IEQB asTomobuied.

Puc. 2.2. Yerpoficrso matpeunoro BJIH:

{ — nnaTa-oCHOBaHHE;
karon; 4 — Gaanon;

- smextpom) ¢

2 — apop-ceTMen?; J—
6 — cetRa  (yNpABARIOWIEA



Marpraume BJIM fipefHasnavesn juis.cuutesa uudp, OYKB umﬁoro_ang:gnnzi
pasTHYEEIX CHMBOJMOB H 3iakon. Ha puc. 2.2 B kavecTse npuMepa MOka3alo y
pOFiCTEO ORHOMBETHOrO MAaTPHYHOTO MHIHKATOPa, HMEIOLEro 35 CBETOM3IYYAIOUHX
aHONOB-cerMenToB. IInTb SIEKTPHUECKH COSNMHEHHHIX Mexly COOOH aHOZOB-CErMer-
70B O6pasyloT CTPOKY, HMMeIONylo OGIuli BHBOJ; BCEro CTPOK — CeMb, VripaBisio-
IiHe SueKTpPOAH (CeTKH) OGBENMHAIOT AHONH B CTONGUE; KaMui cronbel HMeer
cBofi BEHBOA. CO CTOPOHH HaG#OAaTeAd BAOJAL KAMIOro Croibia pacloJoeH Hfd-
MOHaKaIbHHA OKCHAHHA KaTOx; NATh KaToOAOB BKJIHEHH NAPAJIIEIbHO.

Ilrata aHOXOB BHINOJNHEHa HA CIEKIAHHOE IIACTHHE, HA KOTOPYIO HAaHeCeHA
nneHkKa meranna H <oronurorpadueir chopMHpOBaHH aHo,\uH-cemem"u, MOKPHTHE
JoMAHODOpOM seneHoro mBeTa ceewerdsi (Zn0O:Zn). HudopMauus cYHTHBaeTCS
€O TTOpoHH GaloHa — «Ha OTPaIKeHHe»., ;

¥V JmByXnBeTHOH MATPHUH Ka)KAHH aHOA-CEIMEHT BHUIOJIHEH B BHE IBYX H30-
JIHPOBAHHEIX 3JieMeHTOB (Bcero 70), y tpexiBerHOA — B BHJe TpEeX 3JIEMEHTOB
(Bcero 105). Kampuifi aHOJ NOKPHT «CBOHM» JIOMHHOGOPOM, cocraB KOTOPOro ofi-
pefeasieT UBer cBeyekHs. KpacHEl mper cBeueHust oGecmeuyupaer Jmomuxopop (Zm,
Cd)S:Ag cuuuii — caMoakTHBHpOBAHHEE cyiwpun umnka. Kak m B ozmuouser-
HOH MaTpHIle, B MHOroUBeTHOHN aHOJHHE 3JieMEHTH OOLe[HHEeHH B CTPOKH; IBYX-
uBetHas Matpuua Hmeet 7X2 Crpok, Tpexmpernas — 7.X3 cTpok sieMentos. Ilarb
YNPABRASIONHX SMEKTPOJIOB OOBENHHSIOT SJEMEHTH B CTONGI He3aBHCHMO OT liBe-
Ta CBevenusn. Boifopka mBeTa cBeYeHHs. OCYLIECTBARETCA MO CTPOKAM AHOJIHHIX 3le-
MEHTOB. ’ ;

JoJiroBeYHOCTD
. Hoarosesnocts BJIM onpenensiercs coxpaneniemM PaGOTOCNOCOGHOCTH JIiO-
MuHohopa M JOJTOBEYHOCTRIO HMCTOUHMKA 3JIEKTPOHOB — OKCHAHOIO Karofa.

Crapenue joMurodopa NpOABJSercs B YMEHBIIEHAH SPKOCTH CBEYSHHS 3KpaHa
H B OCHOBHOM OOYC/IOBJEHO JecTpyKIueli camoro Kpucramtodocpopa noa sosgedicr-
BHeM' 3JeKTpoRHOf GoMGapAHpOBKH H HAKOIUIEHHEM Ha IOBEPXHOCTH JioMHHO(Opa
NMOCTOPOHHHX BellecTs, HANBIAEMHX HiM MHETPHPYIOI{HX C JAPYTHX ACTajJed HHIHKA-
70pa (MPOAYKTH HCNapeHHA OKCHAHOFO KaToJld, OCTaTOUHHE IKHPOBHE 3arP3meHH:
i T. I}, Ocobesnocts HBK cocroMT B 7TOM, 4TO NoOCie CPaBHHTEIbHO GHCTPOro
HavajbHOTrO cnafa spkocTH (npumepuo Ha 10..20%) ma 3Tafle. MepBEX HECKOJbKHX
COTEH 4YacOB MHJHKaTOpa CieflyeT AJHTeNbHHH 3Tal — JECATKH THIC. 94COB, B Te-
YeHHe KOTOPHX SIPKOCTB YiKe BpakTHieckH He HameHsiercs. CuHTaeTCsi; UTO 374 3a-
KOHOMEpHOCTL  SIBAfieTcs  CIICJICTBHEM _ocoGernocty HBK-noBepxuOCTHOrO  B3aHMO-
JAEACTBHs JIIOMHHODOpPa ¢ SJIEKTPOHHEM NOTOKOM, He 3aTparHBaloliuM O6BeMHOH
CTPYKTYPH JIIOMHHOp Opa. ;

Cpok cayxOm (mapa6orka) BJIH B-suauuTenbHOfi CTenewH ONpejesercs JOJ-
TOBEJHOCTBIO ORCHiHOro Karoma. Pafouas Temnepatypa Karoia, COOTBETCTBYIOLLAs
HOMHHAJIbHOMY HAMNDSKEHHIO HaKaja, BHOupaércs Tak, IToOH ofeCnewHTb BHCOKYIO
conroBegHocTs KaTona. OikNOHeHHs TeMNepatypn KaTOAa (HanpsikeHMs Hakawa)
OT ONTHMAJBLHOH NDHBOAAT K COK[aIlEHHIO cpoxa’ cayx6H Katofla H HHIMKaTopa.
Topmnehde Hanps:eHus Hakaga 00 CPABHERHIO ¢ HOMHHAJBHHM YCKOPHET OpONece
HelapeHds SMHCCHOHHO-AKTHBHOIO cJosi (He TOBOps yiKe O BOSMOXHOM Tieperopa-
HHH KePHA KaTOfd — HMTH Haraja), a NOHHKeHHe — OchaablfeT yCTOHYMBOCTL Ka-
TOAa K BO3XEACTBHIO OTPABISIOMHX OKCHAHOE WOKDHTHe (AKTOPOB K TaKKe CHH-
Haer Cpok CyxOH HHIHEEATOpA. Karonm BJIM paGoraior B SKCTpeMajbHbIX yCio-



gusi%, TOTOMy HAMpsIKEHHe Haxala B TNpoflecce SKCIUIYaTallHH HHIHKATOpa JOJMK-
MO TIOANEPIKHUBATECA paBHBIM HOMHHAJIbHOMY. JIONMyCcKaeTcs HCHOJB30BATH HHIHKA-
‘7OpH NPH HANDSIKEHHAKX HAKaja, OWIHYOUHXCH OT HOMHHaAbHOro ma =109, oa-
HaKO TIDH STOM HapaG0TKa WHAMKATOPA COKPAILIAETCH NpPHMepHO Ha TMOPAIOK. Oco-
GEeHHO HEXeJaTeNbHO depeZOBAKHS NOBBHIEHHA W NOHHIKEHHS HaNPsDKeHHs HaKasa.

Hanpsixenne wakara BJIH nc BefHdHHE COCTABISCT 3aMETHYIO AOJIO HANpsKe:
HHs 3anHpaHWs, HaNPsIKeHHd ceTkH H aucia. IlosroMy npm mHTaHEH wennm Hakana
HHIBKATOpA NOCTOSHHEIM TOKOM YCJOBHS SallHpaHus H peaibHHe SHAYEHHS HMANps-
JKeHHH 2HOJIOB H CeTOK .33 CYeT NAJIEHHs! HanpsDKeHHs HA AATH HaKalla JMas OTHe/b-
HHX Pa3psiNOB MOTYT CYMECTBEHHO DA3NMHYATHCSH, 9TO, OUEBHAHO, HexenaTenbho. Ilo-
aToMy uenu Hakajia BJIV pekoMmeniyercs NMHTATH NMEPeMEHHHM TOKOM CHHYCOHJANb-
HOE HJIM NPAMOYTroNibHOE <hopME. Ilo YkasaHHWM NpPHIHHAM HCTOTHMKH MHTAWMS
€eTOK H aHOAOB PEKOMEHAYeTCs NOAKMOYaTs K cpefHell TOUKE COOTBETCTBYIOHIER
o6MOTKH TpaHchopMaropa uakarza. Eciu o6moTka TPaHCOpMarOopa He HMeeT BH-
BOAa cPelHell TOUKH, NPUMEHSETCH <«HCKYCCTBEHHAas» CDENHAs TOUKA, CO3jaBdemas
AejmTeneM Hanpsoxehus. Ilazeswe wanpspxeHms wa pesHeTopax ‘IeNHTeNs NpH ITpo-
XOMJEHHH NO HHM CyMMapHOrO TOKA aHOJOB M CETOK NPHUBOAHT K YMEHBICHHIO spP-
KOCTH CBeWeHAR HHAMkAaTOpa. IIpH CymecTBEHHOM yMEHBIIEHMH SDKOCTH Hampsxe-
HHE NHTaHHA CleXyeT YBeJRTHPATL Ha 3HAYEHHe NafeHH: Haﬂpﬁ}KEHlm Ha pesHc-
TOPaX HEIHTENH.

Moxuo nurate nens Hakana BJIH MOCTOSHEHM TOKOM, €CNH RANDIIKEHHe HA~
Kdna We npesHmaer 5% HanpAKeHHE aHONOB H CETOK. B sTOM cityyae sa oburyio
TOUKY HCTOYHHKOB THTAHMs NDHAMMAETCS BHEBOJA MaKana, COEAMHEHHHEA C OIpHIa-
TeARALM TOMIOCOM HCTOUHHKA NHTAMHA IIeNH HAKaia, .

Tlpu msroroBnemwn Ta6no Ms Heckosbkux BJIM unemu Hakana clefyeT coems-
HATh NapaalelLHO.

.

Ynpasiaenne BJIH

@opmuposanne  H300paxenus ma HEdopManmommoM nome BJIM mMoxuo
OCYIIECTRAATD CTATHYECKHM HIH MYJbLTHIUIEKCHHM cnocoBom. Ilpu craTHueckom
cnocobe Bosﬁyxma]omue CHIHAJIH IOAAIOTCH HAa HEOOXONHMMBE JJs NOJy4eHHS 3a-
AAHHOrO H300PaxceHHs ' AHONK-CEMEHTEl M BCe H306paxeHMe 3HaKa (OpMHpPYeTCH
O HOBPEMEHHO, tI)opMHponam{e H3o0paxenus MYJLTHIUIEKCHLIM CNOCODOM OCYniecTs-
JIIETCH NPHMERHUTENBHO K BJTI/I,, HMEIMHM JiBa KaHaja yIpaBJenH#, TakHM Kak
MHOropaspsiiible HHIHKATOPH C KapaiieJbHO - COEABHEHHHMH AHONAMH-CErMEHTaAMHY -
H pasAeNbHEMH JJIA KamJAOro 3HAKOMECTA CETKaMH. 'I‘a:c ¥e yNpapiaAoT MaTphy-
HHMH H rpatduveckumu BJIH. i
 Tlpr MyJbTHIUTEKCHOM YTpapieHHH B TedeHHe KaMKJOrO MOMEHTa BPEMEEH dop-
Mipyercs We NOJHOe H306paienHe, a €ro OTAGTbHHe 3MeMeHTH. Pasnmualor Tpr
éﬂocoﬁa MyJIbTHIVIEKCHOTO YNPABJICHHS ¢ BpeMeHHOH PasBePTKOA: MO ceTKaM HHIM-
KaTOpOB; AHONAM-CErMERTaM HHAHKATODPOB; SHAKaM.
~ Ilpe nepeom cnocofe SHaKM NOOYEpENHO CHHTE3HPYIOTCA HA K#KJOM 3HAKO-
ue&e (pmc. 2.3). AHop-cerMenTH BO36YKAAIOTCH CO CKBaXHOCTHIO Q, paBHON wHC-
er aHaromect. Cpensisi SPKOCTb CBEWEHHs! AHONOB B Q pas MeHbINE MIHOBEHHOM.
Tlpu propoM cnocoGe Hanpsixenue Bo3OYKIeHMA NOZaeTcsl Ha OJHOHMEHHLIE
AHO[{1-CErMeHTH, YIacTBYIOUME B GopMupOBaHHH orofpaxkaeMHX 3HaKOB, a TNOJO-
JKHTeNbHHE . HANPSKEHAS HA CeTKH OTHGJBHEIX SHAKOMECT NOJAIOTCH B MOMEHTH
iﬂmmoﬁ pasBepTKH, KOTODHE COOTBETCTBYIOT CHHTESHpyeMOf  nHppe B JaHHOM
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akomecTe (pHc. 2.4|). Cpepssi SIPKOCTh CBEYEHHS. 4HOJOB HHIKE MIHOBEHHOR B N

a3 (N — WHCJIO CEerMEHTOB B ONHOM paspsije).
" O6mwHo 3CH orobpaxaer OrpaHHueHHGE WHCIO AHAKOB, HanpPHMep IHOPH or
0 no 9 u 3ansryio. B stux cayuasx MoXHO MCNDJL30BATL PASBEPTKY IO BHAKAM,
QpH KOTOpOf Ha MAPAMIENBHO BKIOUEHHHE AHOJN-CEIMEHTH BCEX SHAKOMECT Mo-
,‘jf‘r.iepe,u.uo NOJAIOTCH HaNpSMXKEenus, COOTBETCTRYIOIMe KaxaoMy u3 11 3makos, a no-.
7'?[70}KHTQJIBHOE i{aﬁpﬂ)KEHl-{E nojaerca Ha CETKYy TOro 3H8.KOM'€C[‘3 Ha KOTOpOM B
HACTOSIMee BpeMsi NOJ3KeH OTO0paKaThes cOOTBETCTBYMOLIHA 3Hak (pue. 2.5). Cpei-
st APKOCTD CBEWCHHS NIPH 3HAaKOBOA passeprke B 1 pas MeHbme MTHOBeHHOR (11—
YACTO OTOGPaXaeMHX SHAKOB).
_ Ilns onmopojHOro cBeueHHSI AHONOB-CETMEHTOB HA BCEX SHBKDMBCTHX HHIMKE-
‘popa nupH J0060M cnocofe MYNbTHILIEKCHOTO YIpPaBieHHs HeOGXOIMMO OOeCHeyuTh
PaBEHCTBO CHBAXHOCTEH BHICBEYHBAHMS Ka¥JOr0 H3 aHOAOB, yYyacTBYWOLIMX.B ¢op-
‘MHpOBaHHE o0TO0paxkaemoro 3Haka. YJacrora MOBTOPEHHS CHHTE3HPOBaHHs 3HAKOB
JICJKHA NPEBHIIATL YacTOTy, NPH KOTOPOll INas MOMeT SaMeTHTh Mepiaide 0TG-
paxenus (npakTHgecks »50 I'u).
* M3 cpaBHeHHs YCTDOMCTB, PCaH3YIOIIHX pal/iHuHbie THIL DasBePTOK, Clefyer,
gro HanGosee npoctoe (MO WHCHY YaNOB yNpaBieHus) YCTPOACTBO PasBepTKH HO
CETKaM, XOTi BHOOp ONTHMAJBHOIO BHIA PasBEPTKH, B OOlIeM Cliyuae onpejensercs
érpy.ﬂ'ypoﬁ KOIa HCTOYHHMKA HH(OPMAauHH M uHCIOM OTo0paiKaéMHX 3HAKOB.
~ CxeMa crarudeckoro ynpabiehusi BJIH nokaszama ma puc. 2.6. Ona—cocront M3
y3n2 unbOpPMALMOHHOTO COrJIAcOBaHMS, KOTOpHIT nopaspsino upeobpasyer nBoHu-
io-,necmmnuﬁ Kop 8—4—2—1 B INOZUIHOHHHA KOJ CeMHCErMeHTHEIX HHJIRKaTOpOB.
'Waen SHEPIeTHYECKOrO COrNaCOBAHHST COLEPIKMT KJIOYH, KOMMYTHPYIOLIHE aHOAHEE
‘cerMentil Tlpn ynpabnesns mHpmeatopom MB-3A u emy nojoGREME * ynobHO uc-
lIOJI'bEOBﬂTb p-MJIIIT muxpocxemy K161I1'IP2, B cocran koropoii sxonsT O3Y ua b
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Puc. 2.7. Cxema auHamudeckoro (MysnbTHILIeKcHoro) ynpasiesnus BJTH



, KOIOBHi INpeoGpasoBare]b W KOMMyTHDYIOUIHe TDAHSHCTOPH. MOXHO HCNOAB-
sats MukpocxeMmy KIGITIP3, omimgalomyiocs or KI161ITP2 nopHmensnM Ro
B HallpsiKeHHeM KOMMYTAMHHM BHXOXHHX Kmowefl. B ycrpofictBe MoxHO mnpe-

OTPeTh Takmke ysesa «HOPMHPOBAHHS CHTHAJOB 3alHCH ABOHYHO-IECATHYHOTO KO-
m B O3V MHAKpOCXeMH,.KOTOpHe MOJy4aloT ¢ MOMOIIBI0 JBOHYHOrO CYETYHKa (Ha-
,Wmep, KI161HME2) u neumdparopa (Hanpnmep, K16111). Curnans xeowuso-me-
\CATHMHOTO KOJia CONPOBOMIAWTCH CHHXPOHMNY/NBCAMM: Ha OJHOM H3 HHX CHHXPO-

YJABCH COOTBETCTBYIOT ‘Haqany Kamaoro ‘JiecATHYHOrO paspsiia, Ha ApyroM —
OKOHUAHHIO. -
- Yacrora nOBTOPEHHA KOHNOB — "me mmxe 50 T'm BO u30exKaHHe MeJbKaHHs
,moﬁpaxcemm.
CxeMa ycTpoficTBa JHHAMWIECKOTO (MYJIBTHILTEKCHOrO)  yNpaBJeHHs MoKasaHa
ua puc. 2.7. B HeM Hcnoabsyercs ofiiH NpeoGpasoBaTeh JBOHIHO-JECATHUHOTO KOJ&a
,a.-—4——2—1 B NOSHIHOHHHE KOJi HHAHKaTOpPa M TOT K€, YTO H B Ipeabayiuei cxe-
e, y3el (OPMHDOBAHHA CHIHAJNIOB 3AMMCH (IBOMYHO-JECATHYHOrO Koja B O3Y wMmmuk-
Pocxemm. Kommyranms cetok HHJMKaTOPOB OCYINECTB/AETCH CeMHKAHATbHHIM KOM-
'MYTaToOpOM ¢ MNPAMHMH BXOJaMH (Hanpnmep, K161KH2). OueBnnno yMenbineHge
ﬁnﬂla npeoGpasoBatenel KOZOB, HCIOJbSYeMbIX NMPH JHHAMHUECKOM YIpaB/JIEHHH HH-
BHEKATOPOM IO CPaBHEHHKIO CO CTATHYECKHM.

© Jlanee NpHBONSTCA clpaBOuHHe jaHEHe BJIM — OXHOpA3pANHEIX, MHOropas-
lgn,u,uux, rpadudeckux B PA3NHIHEIX, KOHCTPYKTHBHHIX O(OPMIEHHSX, MaTpPHYHHLX,
MIKAJLHBIX ¥ CPYINB HHAHKATOPOB mnisi otobpakends nuppo-GyxsenHoil uHdopManum.
B uHcne -nocnefHMX — HHIMKaTOPH, NpelCTaBJASIONIHE HHTEpeC JJis HpHMe}{eHH'ﬁ
¥ PANMOTIGORTENBCKGE annaparype GHTOBOTO HasHaYeHHs: .
WJIM1-7J1 — npensasHauer Ijs OToOpaixkeHHs TEKYLIero BPEMeHH JO H IOC/E
HOuTysHsl, CeKyH[IHOr0 pHTMa, JIHell HeleNn B DPA3NHYHHX TaHMepHHX YCTpOHCTBAX;
© WIT5-30M w WJIT4-30M — npenmasHadeHH JJisi OT¢YeTa YPOBHE MOLIHOCTH
‘B [paBoOM M JIeBOM KaHanax CTepeo)OHHUECKHX MarHHTO(OHOB M OTCUETa PACXOXa
,’;VIB'HTH;' IIKaNa KamAoro KaHaja uMeer 11 map pPHCOK 3eJIEHOFO IBeTa CBEYeHHs,
JBe JIBOMHHX M JiBe TPOIIHEIX PHCKH KpaCHOI'0 CBeYEHMs; PHCKH BHICBEYHBAIOTCS
1OMapio M MO TPH; YPOBEHb CHIHAJA OTCUHTHBAeTCS [0 OLH(ppOBKE B _jeuubenax;
 MJTI-8M — muapkatop nAs HacTpoRKH TiOHepOB; WMKaja HHAHKATODa HMEET
BOCEeMb Nap PHCOK 3€JieHOI'O nBeTa cBeuexusi H Tpadaper Haa pabotn «UM crepeo»
'KPacHOro nBera CBeYeHHs; DHCKHM BEICBEYHBAIOTCH IONApHO; OTCYET BEIeTCs 6o
oumgposke; : Ok
: MUJIIT6-30M 1 UJIT7-30M — npennasuadens JAns MHAHKGIHH YDOBHS CHTHAJIOB
B crepeoOHHUECKHX MAarMHTO(OHaX; Ha TaGno MHIHKATOPOB BHICBEYHMBAIOTCH OLH(-
POBaHHHe LIKAJH JEBOr0 H NPaBOr0 KaHajoB ¢ 11-10 OTMETKAMH 3€JeHOro H ue-
THIpbMA OTMETKaMH KDaCHOTO IBeTa CBeYeHHs, CHMBOJE HMHIHKALMH SallHCH H BKJIO-
‘HeHHs CHCTEMH! IIyMOIOJaBJICHHS. :
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Ocropnne napamerps opHopasps nEux BIIH

Tun HraEKaTOpa

a M .
i S UB-3 - MB-3A HB4 HEB-6 VB8 MBIt

Pasmep suaxa, My 1X4 59X%9,1 '5,9%8,6 12XX18 6.9x%11.2 5989 14,6Xa1
YUncao cermenTon D) 10 8 i8 8 8 8
Hanpsxenre wakana, B "067..1 0,7..1 07..1 2,21..2,86 0,85.. 1,15 0,76...09 / 1,25..
Hanpamenne cerkn, B: ‘_ 7 1 '

TOCTORKEOE 20..25 30 20...30 95..27 95...30 20...30 25...30

EMNYJIBCHOE 50...70 70 50..70 . 50...70 50...70 50...70 50..70
Hanpsaxenne anopos-cer-
MeHTOB, B: i - :

TOCTOAHEOS 20...25 30 20...80 25..27 25 ...30 25..30 25..30

BMITYIbCHOR 50 ... 70 70 50... 70 50 ... 70 50...70 50 ... 70 50..70
Tox maxana, mMA 25..,85 45..55 25..35 4)5 55 45...55 45 ... 90..110
Tox cerrm, MA: 5') e 4 y

NOCTOHHEHN 25..5 25...5 25..12 6 12 3.5 11

H'Il{]j'llbcHHﬁ He Go-

nee 35 35 30 45 — 45
Tox anona-cemen-ra Re ‘
Gonee, MA

NOCTOSHHEY ] — 03 0,45 05 0,8 055 7 09

HMIYILCHR — — 1,6 = 2 = 1.8
Tor al;:mon—ceruen-ma i
CYMMapHH NOCTOARHE,
MA J 0,25 ... 0,6 08 08..2 25 0.8 08..25 35..5
CrBa®mOCT J10+1 10x1 1041 10:1:1 Iﬁ:l:l 101 - 1011
Mummanenan 1_napaborka,
THE. 5. - 3 3 10 p) 10 10 6




—— - —- o NSRS ANt o s L TR Lbas!
' ; ' THn wHpuxaTopa
Tlapamerp ; ] : <
s HB-12 HB-17 HB-22 HB-22A HB-23 HB-24 HBJL-I81 .

Pasmep snaka, mm 14,621 1218 12,418 12,418 5,98,6- 6,9X11,2 12X18
YHeAO CermMeHnTon 7 18 8 8 8 , 8 18
Hanpsxenue uakara, B 1,25..1,65] 2,15..255 11,52 1..1,32 | 0,75..0,95 09..1,1 1..18
Hanpsxenune cerku, B: ' |

TOCTOAHHOE 25...30 25...30 22..30 22..30 12 n2 22,.30

HMITyILCHOE 50..70 80..70 . 80 80 30 30 50
Hanpseune aHoAOB-cer-
MenTeB, B: -

NIOCTOAHHOE 25.... 80 25...30 22...380 22..30 a2 - 12 22..30

HMIEYJibCHOE . 70 50..70 . 80 30 30 50
Tox Bakana, MA 90..110 42..52 85...115 85... 115 45..55 45...55 85..115
Tox cetkn, MA: ¢

NOCTORHMEIEL 12 6,5...10 6...12 5..12 08..25 12..3,56 3.7

HMOyABCHHEY, - He 6o~ :

Jee 45 —_ —_ — — — —
Tox anopa-cermenta,- He .
Gonee, MA

NOCTORHEK 4 — —_ — — = —_

HMITYJBCHEL 1,8 — o = — — - —_
TOK  aMomOB-CErMEHTOR i
CyMMAapHEH, nocToAumLl, : i -
MA 35..5 — 25..6 25..6 05..13 08..2 2,7..5
CrBaxxHocTh 101 25 12 12 540,5 5240,5 101
MuunMansian HapaGorka, | -
THC, 4. 5 8 10 10 5 5 10

Mpmr ‘H ewafgHe. Himmm-mpr:t' HMEIOT seneHull mpeT cEeuenun, K
wpome HB-23 u WB-24 (ne menee 70 ka/M®); KORTpacT — e Mewee ﬁO&?. yron ofizopa — He Men

L

me HB-22A (kpacuniit); =

PROCTh CBEMEHHR MHEAKATOPUB He nénee 500 Ka/m?,
ee 80°, BpeMs rQTOBROCTH — je Goxee |
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- Coemunenne SACKTPONOE OnHOPaspHaNx BJIH ¢ sumonamm
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OcHosHBle NapaMerpsl PadhHIecKnX HHAHKATOPOB

THOo HEAHKaTODR

IlapameTp =
MB-25 1B-26
sIpkocTh, KI/m2 500
Lger ceegeHns : ertenniit Senennii
JlHameTp siieMenTa, MM - 4 7
Illar sneMeHTOB, MM 7 12
Yucno snemenToB IX7 AXT
Hanpsixenne Hakana, B 2,4 3,15
Tok makana, mA 355 80410
Hocécmmoe HalpsJKeHHe aHoJa-cerMeH- 25 25
13,
CyMmMapuhifi TOK aHONOB-CerMeHTOB, MA 4148 15+
Npeneasio fOMYCTEMBIE SKCHAYATAUHOHHbIC naHHme:
Hanps:xenue Hakana, B i
naubonbnee 2,65 35
HauMeHbillee R 2,7
HauGonpilee  nocTosmuOoe  HanpsiKeHHe 30 70
auopa-cermelra, B
HayimMenpimast ckBaxknOCTS * (Ua.=f30)5/2 (Ua.u/70)5/2

* U,y — HANDSIKERHE AHOAA-CETMEHTA HMIYJBLCHOE.
IMI'pumewanHe. Maunmansuag napaﬁom 11B-25 » HIB-26 — 5000 1.

- UB-25
dad beme "
. 7 &
4l Fada
f|§ A
& ek Dy
| |
. N
o~ - Z @ 2
Gk
°| Boiboder @ #
[ yerse ¢
3 - X
\ q>"

HB-26
afbe dex
4 7
. AR
7
J -
¥ |6
o &
i x
AN
Leorboos 1
iy EHIE
fary
N>




CoenuHENHE DIEKTPOAOA TPAGUIECKHX WHIMKATOPOB ¢ BHBOAAMH

TanD MeaHKaTOpa

HuB-25

HB-26

1 Karon
2 |n— a}io,a-cema;'r
- 3 |a— aHnon-cerment
4 |6 — aHOJ-CEerMeHT
5- B — aHO[-CCrMEHT
. -

Karon, nposopsiupii ciofi BHYTpEH-
uell noBepxXHOCTH Ga//OHa

CaoGogauf

3 — aHOM-CEIMEHT

€ — aHon-CerMenT

Karon

A = aHOA-CETMEHT

CBoGoHE]

7 |r— aunoa-cerMeHT Karoa, mpoeopsimimfi ok BHYTpeHHed
' - nosepXHOCTH GAMLIOEA
8 |x — anon-cerment ' & — 8HOJI-CerMenT
% ¢ — aHOA-cerMEHT 6 — aHOn-CermMentT
1o B — AHOJA-CeIMeHT -
- I — aKOA-CeTMEHT
12 A Cro6onubt
-
- z
o
Bl Ocnopsne napamerpm muoropaspsaumx BJIH,
HMEONNX LHJABHADHIECKHe Gamnioum
7 - Tun Hnn.nkarnp;x'
TapameTp 3 4
. HB-18 _ HB-21 MB-27 1L11-9/871
F}r
"Eaamep sHAKa, MM 10,55,4 5%24 | 87X6 5%2.4
,aamep wropmaruormoro | 81,5X12 | 415X7 104X 11 41,5X7
:f?_oam, MM _
ﬁiimo uudpPOBEX pa3pAuos * 8 '8 14 8
";jr*' CBEYEHHA  OJIHOFO 900 650 180 600
pposoro  paspana, K/, :
MeHnee &
psikenye uakaza, B 4,8 2,4 3,15 2,4




i

Oxonsanue 7d6A.

.Tun uAzHKaTOpa wd
T
;g HB-18 uB-21 HB-27 HJILLL-9/8]1
Hunyanchoe HANpsiKEHHe 50 30 l 24 30
auoROB-cerMeuToB, B
Hynynpchoe Manpsenne ce- | 50 30 _ 24 30
TOK, B ’ : . ;
Hanpsixenve sannpanus, B == —3 -3 —3-
Tox uaxana, MA 75..95 30...45 160... 220 30...40
“CyMMapHEl TOK anOmo0a-cer- 4..8 1,5 25 1,8
MEHTOB, MA
HunymscHufi TOK ceTox, MA 10 2 B..4 2
CKBa)HOCTD 101 101 101 1021
Miunumaabtan napaborxa, ¥ 15000 " 5000 5000 5000
MpeaensEo JONYCTHMEE SKCIAYATALMOHNBE AaHHbIe;

Harnpsxenne Hakana, B: ]

uranboabuiee 5 265 3,5 65

HaHMeygnee 43 32 3 2,4
Haubonpinee- umMnynbcnoe Ha- | 70 50 50 50
TIPSOKEHHE  aHOA0A-CEIMEUTOB : '
u cerok, B :

¥ — Gea caymxe(HBIX pPa3pHAAOB.
Mpumewanane. [iper
. yron of3opa — Be Menee B0°.

CBEYEHHF HHABKATODPOB — SENEHEIR;

KOHTPACT — He Menee 60%.

H-27
03,5
] OO D o0 OO oo oo oo O
& B R T A N A A
732 |
HB-1€ HB-21, LT~ 9/ 871
. 818 442
! 5
s e 70 11701 IR et el =
708 42 . 42 }




Homep BE'BOAS

%

Ton wa-~ e : . i
ETopa 1 a| a| 8| 6| 7| 8| 9f10 |11 |12} t3|1a|1s] 16l 17l 18|19 ) 20| 2t | 22 | za Busomos
UB-18 F, n.c k |e | o [r¥|r%|a%fr | 8 |6 |a |F |Go|Gy LGa G | Gg | Gz | Go | Gy | Ga i’ﬁﬁﬂﬁ"%‘é"““

- . \ -
HB-21 F B |6 |a |Gy |Gy |Gs |Gy |F, mc| Gy |Gg | Gg [Go |G | B [3|e |8 | —|—]|— {::gg??gmﬁ
i VYroposennm

F. I1.C| Ga Cs Glg Cs Gu Ce qu G‘B Cs Gg G'-ll Ce Gls CB Gl Cs Gﬂ Gd F Ce BHIBOA 29

WB-27 i

VxopoyeHH R

a B |r fa e |[x |8 |G| G |G| — | —|—|—|—]—|—|—]1—|—|— |sumon 11
Yropoventif

unul-9/en | B |6 |8 1G)Gg|Gy|G:|F,mc| Gy|Gg|G|CafGa|ujm]e |n | —~|—{— aﬁggn 19

* AHOAB-CEFMERTH AEBATONO CAyMeGHOrO paspsza.

IIpuMewannwe AHOmb-CErMENTer BCEX PasPANOS COEAMHEHH Mexxy cofofi; F — sweop Katopa; o.c.— nposoxsuiui crof
BepxHocTH Bannona; Gy_ g — cetks 1—14-ro paapsna; Ce— cBobo,

IHBIN.

Ha BHYTpeRuHeN no-




Ocuosnsie napamerpsr BJH, umeiomux naockue Gannoust

THn HpgskatTopa

fpsXkeHHe AHOROB-CEIMEHTOR H
ceTtox, B i

IMapamerp -
MB-25 HMB-28A UB-2§D HBJ-7/5 UBJI2-7(5 HUBJI3-7/5
Pasmep auaka, MM 3,253 3,755 2.6X4,3 21311 10¢5,8 1058
Pasmep uudOpPMANHOHHOIO NO- 7X45 5X50 43X 88 8325 48X15 48X15
Jifl, MM F g
Hueno mudpossix paspanos * 8 9 8 - 4 4 4
SlpkocTh CBeYEMHA. OHHOrC pas- 300 400 100 200 150 150
PARla, Ki/mM®, He Mewee ) :
Hanpaxenne nakana, B ’ 24 24 24 5 24 24
Hunyaecuoe wnanpsxeHWe aHO- 50 50 30 30 24 10
JOB-CcerMeMTOR, B i g
Hmnygmoe HaNpsDKEHHe  Cer 50 50 30 30 24 . 10
TOK, :
Hanpsxenne sanupauns, B —2 —2 —3 —6 —3
Tox waxana, 35...40 35...40 12..20 108...132 52..64 52..64
CymMapuuit ToK awopoB-cerMer=j+ 1,5..2,5 1,5..25 07.2 <12 5 1..2
T08B, MA : &
Hmnysecupiit TOK ceTok, MA 2..8 2.3 0,85..2 <10 7 6..8
CKBamHOCTE 101 101 1011 50,5 5105 50,5
Munumgnnnas napaborka, yac 15000 5000 5000 10 000 15000 15000
[Ipenenblo AOIyCTHMBE IKCANYATAUHOHHLE NRHNLIE:

Hanpsaxenne Hakana, B:

nanboabimee 2,65 2,65 2,65 58 2,65 265

HaKMeHbIIee 2,15 2,15 2,04 4.5 2= o
Hau6onpiee. uMnyibcHoe  Ha- 70 70 50 50 50 20




————— b ———
s - 'i‘lm ltuxmﬂu‘mpa
TNapamerp 5
HBJI1-8/6 MBAL&12 B2 8/12 UBJI-8/13 MBJ12-813 uBli-§/17 | HBMI-§/167

Pasmep suaxa, MM 1912 48X24 4,3%2,4 85x45 | 85x45. | 8,15%6 5)3
Paamep nngopmansonxoro no-' 82325 506 447 o512 9512 130312 447
N, MM

Yneno nHppoBnx paspmoa“ ! 6 11¢ 12 12 12 17 16
Slprocrs CEEYEHHs OJ\HOTO pas- 100 400 170 700 150 150 200
pana, Ku/ME, fle Menee ' '
Hanprxenne naxana, B 5 24 24 5 5 5 8
HMnynscroe  manpsienue  asmo- 20 30 20 30 30 - 30 24
JAOB-cErMeHTOR, B

Hunyg:,cuoe HaNpsIKeHMe  ce- 20 30° 20 30 30 30 ™
TOK, ' i

Hanpsoxenue sanupanns, B -5 —24 —24 by -5 —5 —3
Tox Hakana, MA . 108 ... 132 25..35 15...1 70..100 | .70..100 80 ... 120 20..24
CyMMapHEIfi TOK aHOAOB-CEIMeH- 5..10 1.2 1 Fr70 : 3..7 8.7 2.4
TOB,

Hmnyanchmit Tox cetok, MA 35..8 1..1,5 1..15 .1 25..7 725.7 25..7 25..7
CrBaxuocts 50,5 101 101 101 101 101 101
MeHHManbias uapabotka, Mac 10 000 15 000 10 000 10600 10 000 10 000 10000

. Tipeseasto RONYCTHMblE SKCILYATAUNOHHME AAHNLE: !

Hanpsamenne naxana, B: - i s

HanGonwllee 5,5 27 2,7 55 5,5 5,5 33

. HauMeHbilee 4,25 218 2,15 -~ 495 495 4,25 2,7
HaunGo/ibinee  HMOyJbCHOE — Ha- 40 50 30 - b0 50 50

HnpsXeHHe &aHONOB-CErMENTOE H '\

cerox, B

\

Kpuue eayKednx
pnmeqaﬂne

A3 pAA0B.

BET CPeyeRMst BCeX HHAMKATODOB — SeseHEl; KOHTpacT — me memee 60%; yron o63cpa — me memee 70 Tpaz.
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Coepiinenne 3XeKTPOAOB MHOropaspsanbix BJIH c pumopamu nuiockux Ganaomon

HoMep BEBO@a

samTops ] 2] s [ el = 7 8 s lao | n| e | 13 | 14 | 15 ) 16 | 17
s ondo6 | 6] e e Gt s | e w el el wilie | e e | e
mposs frnd 5|6l | a| a]a Go | % | G | G| |G| e G|G| s
PIBJII-?,J'SV F,no.¢ k Gy O G, e x G, a Gy B 6 | Gy a F
MBN27/5 [Fumel Gy | x [ r | a| G| e G| a | x 'G, sl 6| a| G F_.. F
HMBJS-7/5 |F,n.¢ ng G ®s | € I w, | e, [k, a| G| m e | ey | m 3Ky G &
Hﬁm-aie F,n.¢cf r | G 1 e | G | G, | G | x| ¢ s [ Gy 6 al F
UBJL-8/12 |F,n.cl Gy | 6 | Gy t | Gy | G n} G| % | G | Ge n | Gs e | G| G
VIBJi28/12 | Gy | Gu | Guo | Go | G G,‘ Go | Go | Go| G | G| G| F| n| e| =] a
UBIILE13 JF, nd k[ x| w |Gy |muf 67| &, = | G | G -Gy ’G., G | G G| a
H'B.J'H—Bfl? F,o.c k& a m, | Gy | H, "‘- ¢ I ;K G | Gis | Gia | Gio | Gts | Gut | Gro | Go
usm-snen| G, | G, | 6 | 6 | G | G | Gla|®| o] p| «f w] o] x| a] s
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Mphewmeyvanne. W e —nporofamuf croft ya BEYTpennel noBepxHOCTH Gannopa; F <-BBBOJ KATORA; Gy — cetka lro paspsma; G — yrpas-

‘AnoMKe cerkn Muankaropa MBJI3-7/6 coeapmenn mexay coboft, Onnoumennne Snopbi-cermeBTH URGQpPOHLIX paspaacs’ COSAMHCHE MEMXAY coboft 1 mmerT
o6muA BemOx 88 HCkiUeEneM HHEHEATOpa MBJIS-7/B; asopsi-cermenTit caysteBusix paspsnod BO BCEX HEAHKATOpaX HMERT CAMOCTONTENhHLIE BH-
BOREL. £







