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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.
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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.




11111

..
=
3
:
iy
=
.ﬁ!—
‘\—
|
“-\
~I
"
1
(e e o
20

733

s

|
]
)

55

Sof,Je
pol_le
el
o]

1
-

=T

265

HBSIZ -7/5, MBAT -7/

A

-
Il
~

' -'
=
W

wen1-6/6
% 05
_A
% I
D T 0o O
TR O J l\:?) 3
) y
e ¥




HBS11-8/12

/£

J

. HBAZ-3/12

£7

22 omeal8

7aoannl

(= jegagugs)

r
7

=

HBNT-8/13

——h

>

720

HBST1-8JT6N

66.5

Z26nnoonnan?d:

8nnannanannd

"t‘J o
L5
J

N
N

=51 =1

L

INZE N2 N

NN NI 12 AN,

A’
)

NG
(ALR
1 Loi=a=a"] 4

)

n
/

7'
N,

Z1%

|




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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‘AnoMKe cerkn Muankaropa MBJI3-7/6 coeapmenn mexay coboft, Onnoumennne Snopbi-cermeBTH URGQpPOHLIX paspaacs’ COSAMHCHE MEMXAY coboft 1 mmerT
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OcnoBHBE NAPAMETPH MATPHIHBIX HHAHKATOPOB

Tun HMHAMKATOPA

Tlapamerp g
HBJIMI-B;7 HBJIM2-57 HBJIM3-5/7
Liper cBeueHusn 3eaeHnit 3eseHHHA 3emeHnti
Kpacumit Kpacuuifi
_ Cunnit -
SipkocTb cBeweHus, KA/m?
3eJ€HOr0 UBeTa 700 . 600 400
KPACcHOTO LBeTa — 200 200
CHHEro LBEeTa — — 200
OTHOWENYe UIHPHEE 3MEMENTA K 2:3 2:24 2:156
BHICOTE
Yucno 37EMEHTOB 35 70 105
Pasmep mHpOpMaLHOHHOIO nO- 263<40,2 - 2640 26X41,5
a5, MM i
Koutpacr, ue menee, % 60 60 60
Hanpsxense Hakana, B 28 2,8 2.8
Tok Hakana, MA 19020 190420 1903-20
HmunyntecHOe  HANpSXKeHHe aHO-
JioB-cerMenToB, B: ~
3€JIEHOTO 1{BETA 25 95 25
KpacHoro 1Bera — 50 50
CHHEro yipeTa — —_— 50
HMoysbCHHE TOK  aMONOB-Cer-
MEHTOB OJiEOro croabua, MA: -
3€JIEHOTO WBETA 65..13 3..65 25..65
KPacHOro LBeTa — 55..10 35..7
CHHEro 1Bera —_ — 4..15
HunysnbcHoe HanpskenHe —CeT: 25 25 25
xy, B :
HimnysbcHblii TOK ceTkH, MA 35..10 4..85 4..75
CKBajKHOCTb 5 5 5
Munnmanbnas Hapabotka, 9 10 000 10 000 5000
Npeaeabno AOMYCTHMbE SKCIMYATALHMOHHbIE JANHHLE:
Hanpsikenne naxana, B: g
nauboJibliee 3,1 3,1 3.1
HAaHMEHblIee i 2,5 2,5 2,5
Haunbonbllee  HMIyAbCHOE Ha- 70 70 70
NpSMEHHE AHONOB-CETMEHTOB, B = .
Hauboibiuee MMOy:bCHOE  na- 27 27 27

npsixennwe ceTkn, B
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Tan HHARKaTOpPA

ot MBJIMI-5/7 - UBJIM2-5/7 HBJIM3-5/7
BRIBOMA

i 8 Bnerrpeiy oo Raspa - L
1 Karop, AementHl 1-0 crpokn Kpacuuh {Karog
2 Snements 3-f CTPOKH Senenntit  |Karon Cerza 1-ro croabua
3 Snemenrtn 2-f cTpOKH — » — |DnemeuTH 2-fi CTPOKH — » — |Cerka 2-ro croabua
4 Cerka 2-ro cronbua " |Cerka 2-ro croabua Cerka 3-ro croafua
5 Cerka 3-ro cronbna DileMerTH 3-i1 CTPOKH — » — |Cersa 4-ro cronbua
6 Dmements 1-f CTPOKH — 3 — |Cerka 3-ro cronbua Cerxa 5-ro cronGia
7 Cerkd 4-ro cronbua SnemeHTH 4-fi CTPOKK — » — |Karton .
8 Daements 4-fi CTPOKK — » — |DnemenThi 5-f CTPOKH — » — |2nements 1-fi crporH Crutit
9 . ; Cerka 4-ro cronbna AnementH 1-A cTPORH Kpacukrit
10 Karon, mposopsulaf ciaofk DnemenTH G- CTPOKH — » — |Buements 2-f cTPOKH CHHHI
i1 AneMentH 5 CTPORH — » — |Karon Daementh 2-f crpoxH Kpacuuit
12 Cetra 5-ro crontua SnementH 7-B CTPOKH — » — |9nemewrn 3-fi cTpoOKH (I:Jmﬁ
13 Anementsl 7-# CTPOKH — % — |9nementH 7-f cTpoKH Senenp; |oneMesTH 3-# crpoxH K pacuniit
14 Cerka 1-ro croafua Katon, npoBofstiini cooi Bnementn 4-f CcTpOKH CHAHA
15 DnementH 6-ff CTPOKH — » — |Cerka b-ro croabua - [DneMentH 4-% CTPOKH KpackHii
16 DneMeHTH 6-1 CTPOKH — % — |Dpements 5-fi CTPOKH HH
17 . DnementH 5-#i CTPOKH — » — |Snementa 5-A CTPOKH Kpacusii
18 SjeMeHTH 4-7 CTPOKH — » — |3dnementH 6-fi CTPORM JEHHH
19 DeMeHTH 3-H CTPOKH — » — |DnemenTHl G- CTPOKH Kpacuri
20 DaeMenTH 2-1f CTPOKH — » — [3nementna 7-fi CTPOKH Cunuit
21 Cerka I-ro cronbua AnementH 7-fi ¢TpoKH Kpacuusi
22 Snements 1-fi CTPOKH — » — |Karoy, nposopaumil ciof
23 Daements 7-8 cTpoKH Senensft
24 AnemenTH B-f CTPOKH —» —
25 Anements 5+ CTPOKM —_%—
26 SneMentn 4-i Crpokd —» —
27 Daementsl 8- CTpoOKH —_» —
28 SaemenTH 2-ff CTPOKH _»—

Snementd 1-# cTporn —_» —




OcHoBHBE NapaMeTPhi IWKANBHLIX MHANKATOPOB
WUBJILL1-8/13, WBJI1-51/5, UBJI2-51/5

Tun unpukazopa
ITapameTp
3 HBJi1-5
HWBJILI-8/13 pits .n'%-s:}‘g
1lger cBeueHms " 3eneHui 3enenblii, KpacHblf
SIpKoCTL cBeuenHs, KA/MZ, He MeHee 300 500
Kontpacr, %, He meHee 60 60
Yron o63opa, rpal, He Menee 45 50
Pasvep undopmanuonyoro noas, Mm 100X10 9510
YHeJIo MUIEKCOB OTCYeTa: i
OCHOBHOR INKaJIH 100 ‘80
Pa3METOSHOH IIKAJH 20 —_—
Hanpsxénue nakana, B ] 3,15 3,15
Hanpsizxenne amomos-cermentos, B:
NOCTORHHOE 22..27 22 .27
HMIyJIbCHOE 50 50
Hanpsxenve cerkd, B:
NOCTOSHHOE 22..27 22..2T
HMIlyJibCHOE 50 50
3anuparmuiee —(5—7) —(5—7)
Tox naxana, mA 50 70... 100
CyMMapruii TOK aHOLOB-CerMEHTOB OIHOTO
cronbua:
3eJIeHOr0 mBeTa 08..2 25..45
KPACHOr0 NBETA - 25..5
Tok cetku, MA, HUMIYJBCHE 1,5..25 25..5
CKBaXHOCTH 5105 101
Muuimancuan napaGorka, 4 10000 10000
HBALT - 8/13
I 4 ] -
] — O L R L —
8| /————fe NHMHRHBHIHIHRRIR R R e —]
— " —
35 152 I 35
Hen1 -51/5
N ——0slsln sy, —
sSIEB== SO0 T RO A et o =
36 132 35
Hénz -51/s
== vOO0o0 =
s == -5 WA T —]
— e e S
35 132 35




Coepunenne anexktponos mupukatopa WBJILLL-8/13 ¢ seisopamu

HomMep

BEBOAA HarMenoBauHe 3JIeKTporna
22-661800HAR HOMKA
i Karoa, npoBofsliMii CTOH HA BHYTPEHHEH NOBEPXHOCTH 6:umoﬂa
2 CBl')ﬁO,Ile[H
3 Cerka 8-# rpynnm -
4 Cerka 10-i rpynnm
5 Cetka 12-f rpynnm
6 Cetxa 13-f1 rpynim
7 Cetxa 1I-# rpynnn
8 " |Cerka 9-it rpynnu
9 - {CroGoanmiii
10 Cerra 7-#i rpynns
11 CeoGofHu (BHBOJ gmopoqen
i2 1, 14, 17, 30, 33, 45, 49, 62, 65, 78, 81, 94, 97 — aHO/AK-CETMEHTH
¢ 1-fi mo 13-10 rpynns
13 2, 13, 18, 29, 34, 45, 50, 61, 66, 77, 82, 93, 98—auo,um—cememu
¢ 1-f 1o 1310 rpynnm
14 7, 9, 10, 12 — anofm-CcerMeHTI PA3METOYHON INKALL
15 3 12 19 28, 35, 44, 51, 60, 67, 76, 83, 92, 99—-auonu-cerman'ru
¢ 1-i mo 13-r0 rpynnu
16 CrOGORKE
17 Ceobopuntit
18 4, 11, 20, 27, 36, 43, 52, 59, 68, 75, 84, 91, 100 — anopu- ~CeIMeHTH
¢ 1-it mo 13~m Tpynns
19 ChysxeGEEli 3HaK (npapas TOYKA
20 6, 9, 22, 25 38, 41, 54, 57, 70, 73, 86, 89 — aHOAK-CErMEHTh
¢ I-it mo 131 FpyTiL
21 Kartox
22 CB0GOI€EH, CJIYXHT ODHEHTHPOM (BHIBOJ| YKOPOUYEH)

14-861800HAA HOKKA

1 7, 8 23, 24, 39, 40, 55, 56, 71, 72, 87, 88 — aHOoLH-CerMeNTH

c l-n 1o 12-10 rpynns

2 5, 8, 11, 14 — aHoaW-CerMeHTH PasMETOYHOH LIKAJIL

3 i 5 10 21 26, 37, 42, 53, 58, 69, 74, 85, 90 — aHOALI-CErMeHTH!

¢ 1-i mo 1210 rpynns

4 Cpolomubli

5 0,1, 2, 3, 4, 6, 13, 15, 16, 17, 18, 19, 20 — aHoxH-CErMedTH pa3-

METOYHOH IUKaNib

6 CayxeQuufi svak (nesas Touxa)

7 0, 15, 16, 31, 32, 47, 48, 63, 64, 79, 80, 95, 96 — aHOAK-CEerMeHTH
¢ 1-i no 1310 rpymis

8 Cerxa 6-fi rpynnu

g Cetka 5-f1 rpynusl

10

Cerxa 2-it rpynnet "
il Cetka 1-fi rpynmust
12 Cerka 3-it rpymis
13 Cetxa 4-# rpynnm

14 Ceo6ofien, CIy:HT OPHEHTHpPOM (smBOA YKOpOYEH)



Coeannenre sackrponon HuaHEaropa MBJII-51/5 ¢ smBopamu

Howuep Haumenuobanne 971eKTPONA
BHBOAA
22-8b1800HAR HONCKE
1 Karon, mposopAmuf ciofl wa BHyTpeHsefi mNoBepxHOCTH GasnioHa
2 Cerka l-ro paspsaa
3 Cerka 1-#t rpymna (¢ 1-ro mo 10-& unpexc)
4 Cerka 2-fi rpymnut (c 11-ro no 20-# uRxexc)
5 Cerka 4-fi rpymns (¢ 31-ro mo 40-% umxexc)
6 Cerka 5-fi rpynnu (c 41-ro mo 50-# ummexc)
7 Cerka 3-#t rpymnu {c 21-ro no 30-i uxzexc)
8 Cerxka 2-ro paspsaa
9 Cetka 3-ro paspsma -
10 1, 21, 41 — anonsi-cerment 1, 3, 5-f rpymns
11 CroGozien, BHEBOJ, YKOPOYEH -
12 20, 40 — aponu-cerMenTH 2-it ¥ 4-f rpymn
13 3, 18, 23, 38, 43 — anoau-cermenTH ¢ [-ft 1m0 5-10 rpynmL
14 4, 17, 24, 37, 44 — anonu-cermMenTH ¢ 1-i no 5-lo rpymme
15 5, 16, 25, 36, 45 — anoxu-cermentH ¢ - no 5-10 rpynnE
16 6, 15, 26, 35, 46 — anonu-cerMeHTH ¢ 1-i MO 5-fo rpymus
17 7, 14, 27, 34, 47 — anogu-cerMentH ¢ 1-ii no 5-1o rpymns
18 8, 13, 28, 33, 48 — amogn-cerMenTr ¢ 1-it 1o 5-10 Fpynmu
19 S, 12,29, 32, 49 — anoan-cerments ¢ 1-it mo 5-o rpymmix
20 10, 30, 50 — anoxm-cerments 1, 3 m 5-fi rpynmn
21 Karon g ¥ :
22 11, 31 — aHoam-cermMesTsl 2-fi W 4-f rpynn. BuiBon ykopouen H
CAYXXKHT OPHEHTHPOM AJST OTCHeTa
14-seig00nan noxxa
1 2, 19, 22, 39, 42 — anofn-cermMeRTH ¢ 1-ft ne 5-o rpymnu
2 2;—85 — AHOAH-CETMEeNTH ¢ 1-ro mo 5-#i paspsn
3 B;—B; — AHO/IH-CerMeRTH ¢ l-ro mo 5-ii paspsau
4 I—T5 — aHO/L-CerMeHTH ¢ 1-ro mo 5-it paspanm
5 1 — cAyxKeOHL 3HAK )
6 €;—€5 — aHOJIL-cerMEHTH ¢ 1-T0 no 5-f paspaau
7 Hy—H; — AHOAK-CEerMeNTH ¢ |-r0 no 5-i paspsaim
8 H—IKs — aHOAH-CEerMeHTH ¢ [-ro o 5-fi paspaan
9 li—Jis — aHO[I-CerMenTH ¢ 1-ro mo 5-# paspsam
10 Cerra 4-ro paspsla
11 Cerra 5-ro paspsna ¥ crymxeGHoro amaka
12 — ciyxebunifi 3HaK -
13 Gy—05 — aHOMH-CErMenTH € 1-ro Mo 5-f paspsafsi
14 BuBOJ{ yKOpoueH M CAY:KHT OPHEHTHPOM IJf OTCYeTa

CoenuHense SAEKTPONOB HHIHKATOPA HBJI2-51/5 ¢ eeBopamMH

Homep 1
BT ) Hinuenoaanue SaeKTpONA

22-8b18000AR HOKKA

Karon, npoeogsuufi ciofi ma suyTpemnefi HoBEpXHOCTH GasvioHa
Cerka 7-f rpynny
Cerka 1-ro paspsza

OO D =




Oronuanue raba.

e e

4 Cerxa 1-ii rpynmnu
S Cerka 2-B rpynns
6 Cerka 2-ro paspsna
7 Cerxa 3-i rpynmu
8 'Cefxa 4-f rpymms
9 | CeTka 5-fi rpynne
10 Cerra 6-% rpynms

11 Cpo6ozien; BHBOJL ykopouzH
12 K;—Kz ~— 8HOJH-CerMeHTH ¢ 1-fi mo 7-10 rpynnu
13 J—Jl7 — aHOABI-CErMeNTH ¢ 1-ii mo 7-10 rpymnm
14 M;—My — aHOJH-CETMEHTH ¢ 1-f no 7-10 rpymim
15 Hy—Hg — aHOIH-cerMeHTH ¢ 1-f mo 6-10 rpynnu
16 I — cnyxe6HuA 3Hak (NMpasas Togka)
17 T;—Tlg — aHOAH-CeTMeHTH ¢ 1-fi no 6-10 rpynnm
18 -Pi~—Ps — QHOAH-CEIMeHTH ¢ 1-f Mo 6-10 rpynmu
19 €;~—Cg ~—— @HOAH-CerMeRTH ¢ I-A mo 6-1o rpymnm
20 Ty—Tg — @HOABI-CETMERTHE! ¢ 1-ff M0 6-10 rpynmu
21 Karon

4 22 9 — cay#eOHbfi 3HAK (JleBas Touka); BHIBOJ YKOPOYEH H CJAYMHT

ODHEHTHPOM LTS OTCYeTa

14-sp1800Ha5 HONCKG

1 6;—0; — aHonu-cermenTH ¢ 1-ro no 5-f paspsau

g By—Bg5 — aHO/H-CETMEHThI € 1-ro mo 5-f paspafm

3 Y5 — @HOA-CETMEHT <ULIIOCH

4 Ty—r5 — aHOABI-CETMEeHTH ¢ 1-ro mo 5-f paspsnu

5 (s — aHON-cerMeHT «MHHYC» :

6 fl;—5 — aHOAH-CerMeHTH ¢ 1-ro mo 5-f paspsam
7 €;—€5 — aHOJAH-CErMeHTH ¢ 1-ro mo 5-i paspaam

8 M—X5 — aHOJH-CerMenTH ¢ 1-To no 5-fi paspaau
9 H—H; — aHOAK-CermMenTH ¢ 1-ro mo 5-f paspaau

10 Cerka 4-ro paspspa

11 Cerxa 5-ro paspsina

12 - Cerka 3-ro paspana '
13 a;—as — @HOAH-CEerMenTHl ¢ 1-ro mo 5-f paspanu

14 BoiBOJL YKOPOUEH H CIYXMT ODHEHTHPOM AJsl OTCHeTa

OcHornue napamerpst MBJIIIVI-11/2

}
E
:
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b
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Tlapametp HBJIINYI-11/2
Hpxocth, KA/M?, He MeHee: .
3eJleHOro ILBeTA 250
KpacHOro LBeTra= 70
HCJIO CerMEHTOB 11
anpsijeHue Hakana, B 24
OK Hakana, MA, He Gomee 160
alfpsxeHue THTAHHA MHKDOCXeMBl ynpabJeHus, B —27
anpsxeHHe Karon— ofwuii BHBOM MHKpOCXeMH ynpasnenhs, B —24
anpsAxeHHe Ha BXOAAX KOMMYTaropa JIOTHYeckoro Hyns, B —1
OK YTedKH TMO0 BXOAY KOMMyTatopa, MKA, ne GoJee 5
TOK yreuku I0 aHaTOroBHIM BXOfaM, MKA, He Gonee 10
anpsixeHHe Ha BXOMaX KOMMYTATOPa JIOrHUYECKOH efHHHLL, B —9
anpsixeHHe Ha BXoaaxX, B - - or 0 no —9
HHUManpHass napaboTka, 9 10-:000




Okonuanue Taba.

MpeaenbHo RONMYCTHMEE SKCNAYATALMOHHHE AaHbie:
¥ -

Hanpsixenne nakana, B

HaHGosb1Lee 2,65
HaHMeHEIIee ‘ 2
HauGonpitee HanpsikeHHe [HTaHHA MHKPOCXEMH YIpapienHs, B —33
Hau6ombiee wanpsazense KaTox — OOMHA BHBOJ MHKPOCXEMH YIi- —30
pasnennsn, B
Hau6osnbiiee HanpsXxenHe Ha Bxojax, B —14
CoepuneHee SNeKTPOAOE HMamKkatopa WBJIIIYI-11/2
€ BHBOAAMH H BHEIUMHM YCTPOACTBOM ympasieH
Homep Tlonxyroyaemuift 37€KTPOL Howmep IMonknoyaemelt snekTPON
BHIBONA . HAH YYacTOK CXeMEl BBHIBOAA HJM YHACTOK CXeMbl
1 Karop, npoponsmuii caoit wall 6 Bxon ynpassenus 1
BHYTDEHHEH NMOBEPXHOCTH Gan- T Bxoj, ynpasienaa 2
JTOHa 8 Bxop 2
2 OurnppoBra HHEHKATOpPA 9 INuTanHe MUKPOCXEME! ynpas-
3 O6uiHit BEIBOL - neHHs
4 Bxon xoMMyraropa 10 Karon
5 Bxox 1

Tipumeuanune FHupekatop uMeeT ZBa BapHaHTa OUHGPOBKHM LWIKAAB: ONHH BapHAHT

noKasaH HAa TafsO MHIBKATOpa2, BTOPON — BHM3Y PHCYHKA.
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OCHOBHBE NApaMeTPH HHAMKATOPOB

Beiboder

IlapameTp

THI MELHKATOpA

HITT4-30M ,_HJ[T]-SM ’ HJIM1-7J1 ,HJIT5~30M ‘HJ!T6—3DICX IHJITT:!'}OM

.
Jprocrs  smeMenTOB,
KA[M?, He MeHee:
3€MEHOr0 11BeTa
KpacHOro LiBera
Pasmep undopmansuon-
'HOTO M0JIs,, M
abapuTHLE pa3MepH
OjHOro sjeMeHTd, MM
- nudpu X
PHCKH
Hanpnmemne Hakana, B
Hanpsxenne cetkn, B |
Hanpsxenue anonos:
Lermertos, B
701( Harana, MA
JTOR CEeTKH, MA
OK 2HOJIOB-CErMEHTOB,

300
1667

3.6
0,8X3,5
3,6

15..25
27..30

115
14

300
70
8X42

0 8)(4
24

15... 25
- 27..30

700
2065

4,59
3,15
27...30

o0

300
14)( 70

08X3 5

15 25
27..35

Pow=
=
o

400
16X95

1,8X8,75
5

15..25
27..35

- 130
4..10
7..12

400
70
18100

2X3.85
5

15...25
927 .35

130
7..14
Tl




Oxonuanue Taba,

Tiapamerp Tun nma;nxa-mpa-
WJIT4-30M | MINTI-8M | HIJIMI-7JT |HJIT5—3DM I MJIT6-30M |HLIIT7-30M
CKBaXHOCTE 2 2 5 5
MemnManseass  uapa-| 10 15 15 10 15 15
Gorka, THC. TAC -~

NDpexmevanse KowTpacT Beex HMHIHKATOPOB e memee 60%; yrox ofaopa ne MeHee 40°.

CoeanRente SAEKTPONOE
miaukaTopa WIIT4-30M
¢ BHBOpaMM .

Coepuuenne SJEKTPOA OB
uujukaropa MJITI-8M
C BHBOAAMH

nfa:g;g HaumenoBanne siexTpoia B‘;‘;z‘;g HaumenoBauHe 37eKTpona
1 Karon, nposomsiugfi ciofi ma 1 Karoz, nposogsiumfi ciofi Ha
|BHyTpennefi noBepxHOCTH Gan- BHYTFeHHefl MOBepXHOCTH Gai-
I0HA stona
2  |CeoGopmnifi. < 2  |Ynpapnmiomasm ceTEa
3 |Anogw sueMeHTOB <«JleBmifi», 3 |Anomm sueMmentoB  «UM»,
«[IpaBuits, onndposka H mep- «Crepeo» :
BHE JIBeé PHCKE CJleBa Kax- 4 Onugposka ®H 1—3 pucER
JI0H MIKANH creBa
4 Ynpapasioias cerka BepxHed AHOAH PHCOK:
IIKATED 5 , &
5 YHpaBAfoWasn CeTka HHKHeS 6 6, 7
K AJTH L . 7 18,9
6—15 [AHoam pucox 3—22 8 10, 11
16—19 |Anonm pmcok 23—32 g [12, Ig
20 |Karo : 1 14; 1 ]
i 1? 16, 17, 18
- 12 [Karon
Coepunenre snexkTpoos uupmkatopa MJIIMI-7J1 ¢ BeBOAaMH
a'i'?éﬁﬁ HamMeHOBaHHE SJEEKTPOLA
1 " |Karon :
2 Aﬂo.uhlts-cemeﬂm a, 1, 2, 4 u 6ro wHppOBHX pa’psNOB, SJe-
MEHT
3 Annancemem-u B, 1, 2, 4 u 5-ro uuppoeHx paspsanos, 3ie-
MEHT : = .
» 4 AHopn-cermentr 6, 1, 2, 4 B 5-ro mHdPOBHX PaspsiOB
5 Yopaensmomas ceTKa 5JeMeHTOB, szneMeHTH ¢Bxi», «Bukias, 1, A, B
6 Anonp-cermentsl e, 1, 2, 4 H 5-ro NAQPOBLHIX pPa3PiNoB H SieMeH-
= TH «Bxas, «/In» o N
7 Anopsi-cerMenTH 4, 1, 2, 4 B 5-ro UHDPOBHX paspsAcB
8 ¥Yapapasmomas cetka sneMentos «BCs, «OIT», «[lils, 2
9 Anops-cermentn %, 1, 2, 4 # 5-To wE(GPOBHX paspsiiOB, SNEMEHTH
«Burrs, II1, B
10 Anonsl-cermentH T, 1, 2, 4 H 5-To u¢pOBHX PaspaLOB
1 Ynpasasiomas cerka 5-T0 paspana u saementos ITH, 3-
12 YnpaBasiowas cerka 4-ro paspsaia u snemeHros BT, 4
13 Yipasasiouras ceTka 3-ro paspaja u saementos CP, 5




Oxonuanue Taba.

IIperueganne.
HT — geraepr,

Anonu-cermentl 1—7 8 H
AHOI-CEerMeHT T3 .
Anop-cerment J1

BC — BOCE[pECEHBE,
OT — psirauna, CB = cyl

HH—

nOoHReZEAbLHEK,
HOIT— epesss no monyams;

Ynpasasiomas ceTEa 2-ro paspsaza H saementroe UT, 6
Ynpaensioman cerka l-ro paspsifia ¥ 371eMeHTOB HT 3
Ynpaensiomas cerka sieMentos CB, B,

Karon; OpoROAsiUiHA CIOR HAa BHYTPEeHHE TOBEpXHOCTH GanioHa

BT — eroperx, CP — cpena,

IT — Bpems mocae

nosyrsas; I-B g 2-B poudposne paspRil uouasusalor Yacel TeKymerc spesenH, 3-B paspan

(T2 1) —

#yTH, H —HOMep nEA HENEH.

o7o0peIRaeT CeKYHAHEIA DHTM wacos, 4-# 8 b-# pEdpoBHe paspaAnk NOKA3HBAKOT MH-

Coennnenpe oaekTpomos Whamkaropa HWJIIT5-30M ¢ BuBOpamm

n!::;:;g HammenoBarHe 37NeKTPoOAA B‘:;g;g HamMeHOBaHHe SJEKTpORA
1 Karon; mposonsmef clof Ha AnoOwi-ceementos 1-20 pasps-
- BHYTpPEHHeH nmoBepxuocTH Gas- da
JIOHA 16 e
AnoObi-ceemensol  3-20  pas- HE :
| pada 19 |n
. 2 e 20 |6
= 3 |B 21 Ko
4 a ' 22 r
¥ 5 kil 23-—32 |Anonn prcox 2—11
6 |6 33—36 |Auony pucox 12—156
7 ® 37  |Vnpamasmomas cetka HmxHel
8 r mIKaTE
|Anodui-ceementos 220 pasps|| 38 z:{g;mmﬂﬂmﬂ cerka Bepxueh
3]
da 39 Anopet  Bcex  Tpadaperos,
. 9 e ouippoBKa, MNepBHe pPHCEH
- 1o - B cleBa Kax Aol ImKanu
R 11 a 40 Karog -
12 bl
.13 6
S bq
£ 15 r
B's
:' Coejiznenne sxektpoios Bepukaropa MJIT6-30M ¢ BuBopnamm
! ) ;
'
3 H
; .ﬁ:g:g HanmeHOBaHHE SJAEKTPOLA BH‘;“J:E Haumenosamue SaexTpona
rr 1 Karon; nposonsumi crofi mafl 14 OtMerKn 9 06eHX 1KaX
f‘— suyrpennell nogepxiocrd G6an-|| 15 |Ormerkm 10 obemx mxax
;. Jtoma i6 OtmeTkr 11 obenx mKan
5. - 18 Otmerkn 12 obeux mixan




Oxonuanue 1aba,

IOuﬂQ)ponxa, STeMeHT «dB>,

2 19 OrMerkn 13 ofenx 1ukan
HepBHE CJIeBA OTMETKH KaX- 20 OtMmetkn 14 obeux mkan
JOH HIKATE 21 Otmertrd |5 obeux wikan
3 Ynpaeasomas cetka sepxueit 23 SneMent «Fe»
wKane, suneMentoB  «1K», 24 SDnement «ITI»
«3aich» 25 Snement «Cre
4,6,12, 17, [Ynpapisiomias cetKa HHKHEH : !
22,27 nkane, sneMenToB  <2K», % S p
<L, p []:I
2
5 OrMetku 2 o6enx miKan 28 AneMenT
T Otmerku 3 obeux wmxan
8 OTMeTkE 4 06eHx mKan
9 OtMerkn 5 ofienx mkan 29 Cro6onmut
10 OrMmerku 6 obesx mkan 30 SmeMeHT «3anuchy
1t Ormetin 7 obedx iukan 31 Karon
13 OrMeTks 8 o6Geux ukan
CoepnHenne a1EKTPONOE HHAMEATOpA HJIT?:?OM C BHBOAAMH
a’;[:g;g HawuwenoBanie sinextpona B}:lg'g;g . HaumeHoBanHe 3/eKTpona
1 Karon; npoBopsumieii ciofi Ha 14 OrMerks 11 o6eHX mxan
FBHYTpeHHef{ HoBepXHOCTH GaJ- 15 OtmerkH {2 obeux wkan
JIOHA 16 OTMetku [3 ofeHx uKan
2 Ouudpobka; siaement <«dB», 17 OrMerkn 14 obenx mkan
NepBRifi C/AeBA OTMETKH obeHx)| 18 Ormetke 15 oferx mxan
LKan - 19 Ynpapnaomas cerka sieMeH-
3 YnpaBafowas ceTka HHKHell ToB <«3anece», <«Fe», <«Cr»,
gma.nu H 3neMeuta «2K»
4 TIpABMSIIONIAS] CEeTKA BepXHeH
IKane ¢ sjgementa «1K» 1L, p ﬂ
5 OtMerss 2 06esx wKanm (cle- s J
44 20 Drtement «Fe»
6 OtMerkd 3 o6esx qKam 21 SneMent <[I»
7 OtMetkn 4 oberx wkan 29 Sremerr «Cry
8 OtMergn 5§ obeux uman
9 OtMerkn 6 oBenx mkan
19 OTMmetkn 7 obenx mxan 23 SmeMenT b
11 Otmerkn 8 obenx 1uKan
12 OtMetkn 9 oferx mxasn
13 Otmetrn 10 ofenx mxan e
24 SneMenT [ﬂ
25 JfieMeRT «3anHch»
26 Karox
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Faasa 3
JKUAKOKPUCTAJIJIMUECKHE MHIOUKATOPKI

Mpununn pefcTBHS U KOHCTPYKTHBHbIE MOAAPUKALUH

JKuEKOKPECTANNMYecKAe HHAHKaTopn (JKKU) seasiorcs NaccHBHBMH HM-
hpkatopamd, npeoSpasylomuMe NanalomMA Ha ueXx cser. OuH o6JafaioT pAfoM
JIOCTOMHCTB, K YACHY KOTODHIX OTHOCATCS:

‘Masian moTpebaseMan Mommocts (Ans JKKW Ha ocuoBe TBHcT-3(hdexra yaens-
Has’ MOLHOCTH NOTPe6ieHnsl HeCKOJIBKO eAHHEL MKBT/cM?);

Huskue paboune wanpaxewus (1,5..5 B) # xopomas
KMOII--muKpocxemamy;

YACGHOe KOHCTPYKTHBHOE HCTOJHEHHE — IUIOCKas ¢OpMa 3KpaHa M OrpaHHyeH-
Has To/muMHa HHARKatopa (mo 0,6 mM);

BO3MOXHOCTh 3Q(EKTHBHOR HHIAUKAIHE B YCIOBHAX CHILHOH BHEIUHE] 3aCBETKH;

Gonemas noJropedHocTs (okono 10—12 ner HempepHBHOR pPaboThi).

OcHoBHHE BREIOCTaTKH — CPABHHTENbHO HKH3KOe OLICTPOREHCTBHE, OrpanHYcH-
HHE yroa 0630pa 1 HEOOXOAHMOCTD BHEITHETO OCBElleHHs.

uzkue kpHeramam (JKK) nasuBawoT TakxKe auHIOTPONHHMH  KMIAKOCTSIMH,
NEKTPHYECKHe H OITHIeCKMe CBOACTBA KOTODHX 3aBHCAT OT HanpaBleHHsa HX RHal-
mogeunsi. [Tnorioets KK 61M3ka K NMIOTHOCTH BOAM H HE3HAUHTENBHO OT/HYAETCS
OT eNHHHELBL JKMIKHe KpPHCTa/NIbl — JHaMardAThofl Martepham; JKK BuTamkueaor-
¢l @3 MarEuTHOTO Hoisi; JKK OTHOCATCH K AHSJEKTDHKAM; yHe/bHOE CONDOTHBCHHE
cocrapaser 108..10'° OM-cM H 3aBHCHT OT RaJHYHA H KOHNEHTPAUHH IPOBOASLLHX
npumecesi. Temjonposofuocte KK B HanpaBNeHHH BAOGJIb MOJEKYA OTJIHYAETCA OT
TeNJONPOBOJHOCTH B NONEPEYHOM MO OTHOMIEHHI0 K MOJIeKyJnaM HanpaBierHH.

Benepcrsie aHH3OTPONHH SJMEKTPHIECKHX M OLTHYECKHX ceoiicrs B KK HaGmo-
JAKOTCH SIEKTPOCHTHUCCKHe 3(ibeKTH, CBA3aHHEE ¢ ABHKEHHEM BEneCTBA — Ja-
uamuyeckoe paccesmue (JIP), a Takxe c NOBODOTOM MONEKYN B 3/EKTPHYECKOM
nose — teucT-3ddexr (T3) u spdexr roers — xozauu (I — X).

Konctpyktisine cxemu JKKHW mokasamsl ma pHe. 3.1.
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Puc. 3.1. Koucrpyxuus XXKH, pa6ora-
OIHX Ha oTpaxkeHHe (@) H Ha Hpo-
ceer (6): :

I, 3 — cTeknSHMBEe TNJIACTHHE; 2 — CKJeHBa-
wlee coellbenHe; 4 — 3aauuit OTpaxkarowHil
(@} u_npoapaummift (6) snextponn; 5 — ne-
penuufit npospauunlt saexktpom; & — KK i

Puc. 3.2. Koucrpyruus )KXKH ¢ onrave-
CKHME OTpaxalilHMH eMEHTaMH:

1, 6 — crexnAHBbe NIACTHRE; 2 — CKJIEHBa-
ollHe COeIHHeNHH}; & — Mpospavuubie 3JeK-
Tponm; 4 — XK; 5 — orpaxarliee NOKDPHTHE



OcHoBoli NpoCTefillero HHAHKATODHOTO S5JAeMEHTa € MCnoJbsopasueM JKK siB-
| JAIOTCS JiBé CTEKJSHHElE MJACTHHH. BHe 3aBHCHMOCTH OT HCNOJB3YEMOro 3JEKTPo-
onruueckoro sdoekra JXKH paspensiores Ha jBa K/Aacca: HHIMKATODH, pabora-
joulie Ha NpOCBeT, M MMAMKATOpH, pafoTalomue Ha oOTpaxceHHe. ¥ mepBHX (pHc.
3.1,0) ofe crekinHHHe IVIACTHHE NpPO3PAuHE]; 3/EKTPOAAMM CIYXKar NposPauHue
3JICKTPOTIPOBOAALIHe MJIEHKY (HANpHMep, NBYOKHCh OJIOBA), MEXKIY KOTOPBIMH IO-,
meweno JKK pemecrso. 3a HHAMKaTOpOM NOMeliaercss HCTOUHHK cBera. llper m sp-
| KOCTh HHAHKAaTOpa ONpEJeNsIOTes IBETOM M fAPKOCThIO HCTOYHHKA CBeta. ¥ BTOPHX

s(puc. 3.1,6) «saguMii» 3NEKTPOA H3TOTOBNEH™B BHJe 3€PKaja; Ha COOTBETCTBYIOLLYIO
“IAACTHHY HAHOCHTCA npospayHas, NpOBOMAINEN, OTpaawllas cBerT IueHxa (Ha-
ApuMep, IJIEHKA AJIOMHHMS, HUKeId, 30J10Ta). 1aKoi HHAVKATOD MCIOAbL3YyeT BHeI-
Hee oTpakaloliee ocBellleHHe (ClelHaiLHasg MONCBETKA OTCYTCTBYET).

Kondurypauus saeXTpOLOB HHAMKaTopa onpefenseTca Jubo d¢opmoft ucxon-
HbIX CTEKAfHMHHX [IACTHH, JHGO TexHonsorheii meramrmsanuy. Kak npaBwio, Maa-
CTHME M 3JE€KTPOAH IUIOCKNE, HO B pAAe NPHOOPOB BHYTPEHHAA NOBEPXHOCTH 3afHEe[
FJNIaCTHHBL MMEeT CJoXHyio ¢opmy (puc. 3.2), obpasyiomyio psil ONTHYECKHX 3ie-
MeuTOB, obeclieunBaoiMX oTPaKeHHe M3Ny9eHHs B HanpaBJIeHHH HCTOYHHKA CBETA.

B JKKH, paGoraromem Ha ocuose JIP, NpH HPHIJIOXEHHH SJEKTPHYECKOTO MO
HaUPSKEHHOCTRI0 ©OkoJo & KB/om (mpumepho 30 B —x maenke JKK roamuumoi

0,25 MM) MOJEKyNH MNEepeOPHEHTHPYIOTCA, BOSHHKAKOT TYPOYNEHTHOCTh H CHABHOS
onTHyeckoe paccesHue. Martepuali, npOspayHulii B OTCYTCTBHE MOJS, CTAHOBHTCH He-
npospauneiM. B raxom JKKH, pa6oraomem na otpakenHe, 3ajHHUfl SMeKTpoj Npes-
craBaseT coBoff gepkalo, Ma KOTOPOM MPH MOJaye HaNpsiKeHHs HOABJIAIOTCH y4Ya-
CTKH MOJIOuHO-0esior0 1BeTa, GOpMa KOTOPHX COOTBETCTBYET KOHQHIYPALHM 3/eKT-

' poniob. [y NOBWIIEHHN OJHOPOLHOCTH M UETKOCTH H30BpaCHus, a TaKxe Cpoxa

_cayxO6H Ha NOBEPXHOCTh NPOBOJSIINX CJIOBB HAHOCHTCS' TOHKOE XHMHUECKH HMepT-
Hoe no otHomenkdio k JKK onruieckn NpospauHoe MOKPhITHE. Marepuasiom rtakhx
MOKPHTHI C/TyXKaT BHHHJIALETATHHE CMOJH, CMOJH HA OCHOBE STHIEHA, SMOKCHIMHE

KoMnayuAu M T. . (prec. 3.3).

3amI0I0 CTEKASHHYIO NJACTHHY HHOMKATOpA YEPHAT (pnc. 34); rorna Ha uep-

HOM ¢oue BosHHKaer Genoe H3oOparKeHHe.

B XKW c HcnonbzopanHem T3, paGoTamolleM Ha OTpaxeHHe, CTEK/AHHHe IJa-
CTHHE PacNOJOXEHs MeXAy ABYMA CKDEICHHEIMH MOJADH3aTOPaMH, 3a 33JHHM M3
KOTOphx MOMelleH AH(OY3HHE orpamarens. IIOBepXHOCTH IUTACTHE, OGpalleHHEe
& KK, noaupyiotcsi, urobn MoMekysnn MK B c10siX, NpHIEraiol(HX K HHM, OPHEH-
THPOBAJNIHCh BO B3aHMHO MEPNEHAMKYJAPHbIX HalpapleHHAX; B NMPOMEKYTOUHHX CJIO-
AX OCYILECTBJAETCH NMOCTENEHHbIH NOBOPOT HanpaBJicHHil OpHEHTaLHH.

"He. 3.3. 3amuTa OTpaaiolllero 3sJek-
POna XMMHYECKH HHEDPTHOMH IMJIEHKOH:
— OTpaxKalolHil 3JexTpol; 2 — naeHKa
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CxeMa YepHEHHS CTeKJIAHHOH



B OTCYTCTBHe SJEKTPHUESCKOrO IOMH CBET B HHAHKATOPE CAGAYET 33 BpaLIeHHEM
MOJIEKYJl B HA BHXOJIE MHANKATOPA IUIOCKOCTh €rc HOJIAPH3AIME OKA3KBAETCH No-
sepryTofi ma 90°% cBer mpoxoXMT uepes HEAEKaTop. IIpE HANENHE S/CKTPHYECKOTO
NoJs OPHEHTANMA MOJeKYys H3MeHAeTcs, IVIOCKOCT: HOJSPHSamEH CBera, IPOXOns-
Liero Wepes WHAHKATOP, He BpallaeTcs H CBET He NPOXOAHT uepe3 Humukarop. Tax
Kax orpaxarens amddysuuil, ma ciabooxpameHsomM cepom ¢ome orofpaxarorca
TEMHHNE 3HAKH. .

B JKKH ua ocnose T3, paboraiomeM Ha HpOCBer, MONAPHSATOPH YCTAHABJIM-
BAIOT TaK, YTO6M HX IUIOCKOCTH NOJAApH3alHH OuJiE Dapa/ieJbHH APYT JApyry.
HuankaTop He NPONYCKaeT CRET B OTCYTCTBHE saem'pmeexoro noAs H Npoayckaer
EpH nopage Hanpaxtexhx

Onur npaktHueckoro npaMenenns JKKU wa sddexre JIP w T3 pussun nocro-
HHCTBA HHIHKATOPOB STHX THIIOB, NOKa3aJ HMX KOHKYPEHTOCHOCOOHOCTH € APYTHMH
EjaccaMu mHAaEKkaTopos, K umeny pocromactB TakHX )KKI OTHOCHTCA BHCOKAR
Bpdexrusrocts. Mupnkaropm Ha sdipexre JIP xapakrepmsyiorcss ypoBHeM mnorpeG-
nsemoli mMomHcCcTE 5... 10 MBr/eM? pas nocrosmroro Toka (0,5..10 mMeA/cM2)
50...200 meBr/cm? pns nepemensoro TOka (2..10 MrAjem®). [lis mEaMKaTOpOB
Fa ocHose TD ynensHas notpelisemasi MOMHOCTs cocraBasier me Gonee 20 wmxBr/
cm? (meHee 2 mrA/cw?). Tlo szomommunocts JKKH HamHOro npeBOCXOAAT cOBpe-
Mennme cpeTomanygaompe nEonm. K pocrommcrsam JKKH ma shexre P n T
MOXHO OTHECTH CHOCOOHOCTH COXPaHHTb M YBEJHIUHBATL KOHTPacT HiobpareHHs
TIPH MOBHIUCHHH YDOBHA BHeMmHefi OCBENICHROCTH, HPsMY0 cosMecTHmocts ¢ KMOII-
MEKpOCxemMaMH, ofeclleudBaloiyl0 BOSMOMHOCTD HH3KOBOJbTHOro ympasnerma JKKW;
pabouee nanpamenne JKKU ma sddexre P me npeswmaer 20, a ma T3 —5 B.
Onn -nmesoT ynoGroe KomcrpyrTHBHOe odopmienne, Mmapxaropu NNOCKHE; TOIMM-
Ha HHAHEATOPA TPAKTHYSCKH ONpefefsSeTcs TONMAHOA ABYX CTEKOX H MOET coc-
TaBaaTs 0,6..0,8 MM, Bespika uX noAroBeyHOCTs NPH SKCIVIyaTamHE Ha MepeMeH-
HOM TOKe — Gonee 40 Twc. u,

Buecte ¢ Tem JKKH xapaxTepmayooTcsi CDaBHHTEJBHO HA3KAM GHCTPONEficTBHEM
(mecaTkn MmnimcekyHZ, OCOGEHRO NpH HOHKIKEHIO TeMNepBType) M fBHO BHpa-
WKeHHofl 3aBHCHMOCTRI0 OApaMETPOB OT TeMIepaTyPH OKpyalolleli CpenmL

Muppxaropy ma sddexte JIP B TD npenpMymecTseHHO NPUMEHSIOTCA TAM, Tae
SKOHOMHTHOCTD HTD@ET peualoliyio pofib: B SJEKTPOHHHX HAapYyuHHX 9acax, MHKpoO-
KaJibKyJSTOPAX C ABTOHOMHHM NHTAHHAEM, MOPTATHBHHX MHOrOpYHKIHMOHAaNbHHX H3-
MepHTe/IbHRX UpHGOpax, ARAMKATOPax ANl NEPeHOCHHX pAJMONPHEMHHKOB, MATHH-
TO(OHOB, aBTOMOOH/ILHHX HHANKATOPHHX YCTpoficTBaX H T. I

B maankaropax ma sbdexre I'—X tomxmit cnoft JKK — «xospHHa» B3aEMO-
neficteyer ¢ monexkynamyu «rocrsi», Cnofi JKK —xossa¥Ha Sa cueT NOIVIOMEHHS CBe-
TOBOR SHEPrHH NpPH OTCYTCTBHE 3JieKTPHUECKOre mnojst NpuoGpeTaer XapaKTepHyio
Ias kpacurens (rocrs) oKpacky; NMOA BoaNefiCTBHeM 3sNeKTpHueckoro Toas om ofec-
nseqEBaercs. Ho cymecrsyior TaxiKe BeuecTBa TOCTH H XO3fHHA, B KOTOPHX OK-
pamApaHpe RPOHCXOAHT ToA BO3NeHCTBHeM SiekTpmueckoro noas. LlperoBme pas-
JM9Hs B HEAHKaTopax Ha Stdexre I'—X XOpoOmO BOCHPHRHMAOTCH B YCIOBHAX BH-
COKO -OCBEIIeHHOCTH Jiaje OpH HefOABIIOM SPKOCTHOM KOHTpacTe,

JKHIKOKPHCTA/MIAYECKAe HHAMKATOPH, NpelHasHaueHHHe JUIS paboTH B YCJIOBH-
fIX HHSKOfi ocsemedHoctH (McHee 35 ka/m2%)- paforaior ¢ mopcserkoii, Jlma moa-
CBETKH NCTIONB3YIOTCA JlaMNi HAKANHBAMAS €O CpPeAHell MOMmHMOCTHIO JIPHMEpPHO
05 Br nmns smaka BHcorolr 2,5 cu. IlojcBerka moxker GHTb COSAaHA PAIHIHEIME
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' Prc. 35. KoHcrpykurn JKKHU ¢ noscserkoi:

1—KK; 2 — namna noAcBeTkH; 3 — pedJiekTop; 4 — Kao3H; E—Eanpalmelme H3NYYEHHS JaM-
nu (COTOMREIME JIREESME CO CTPEAKaMH NOKasan0 ONTHMaibHOE HANpPABICHHE HaGIIONSHER

. msoBpaxenss)

- cnocobaMH, WanphMep C HCIOJbSOBANHEM JIaMIlH HaKAJHBaWH%, CBer KOTOPOfl mpo-
_ XOJHAT yepes KaJIO3H, 4TO ObecleuHsaer yjobcrso Hab/uofeHns H300paiKedHs B Ha-
| IPABJCHHH, NePRNEHAHKYIADHOM TNOBEDXHOCTH HHAMKanw# (pHC. 3.5,a0). Jaa ysean-
meHHs yIvia o630pa MOXHO HOUOJL30BATH [BE JaMnH HAKaJHsaHH: (puc. 3.5,6).
' CBEpXMURHATIODHYI0 JIaMIy HAKanHBAEH7 MOXKHO BCTPOHTH HeNOCPeNCTBEHHO MEXIY
nnacrenavu JKK (puc. 3.5,6). 7
- Jlns noshmuenHs MexaMpveckofi npourocth JKKHM marotoBasior ¢ Meranaude-
:ﬁt!lm Kpbmkarxu (pHc. 3.6), KOTOpDHe 3aKPHBAIT 33JHIOI0 CTEKAAHHYI0 IJIACTHHEY,
enoit JKK B repMeTyMuecKHM COEJHMATCA € JHNeBolt miacrurofl. Takoe KOHCTPYK-
&mnoe pellicHAe MOBHINAST BJATOCTORKOCTh WHAHRarTopa. Has storo e JKKU pas-
}uemalo'r B MIacTMacCOBHX kopnycax (pHc. 3.7). v
_? Oppr H3 BOSMOXHEHX NPHHOHNOB HOcTpoeEHs amanorosoro JKKH m:moc'rpu-
- pyerca pmuc, 3.8. Hcrouuuk onopHoro HallpsiXeHAS Uopr NOAXIIONEH K BHBOZAM Ofl-
s'nmecxn DpO3PayHOrO SAEKTPOLE, KMEIOMEro BHCOKOe conporusienne. Hsmepsemoe
manpgxeye Upzn NOAEHO MeXIY OAMHM H3 KOHIOB STOTO e SJEKTPOAA H SJEKT-
| POAOM C HHSKHMM CONpOTHBJIeHHeM, Pacnpefenehde NOTEHIHAka MO JIMAE HEAEKA-
;'mpa npH TPeX SHAuHHSX M3MePHEMOro HANpsIKeHHA MNOKasaro ma pHC, 3.8,6
" (Ussu=0, 0<Unsu<<Uon, Ussu=Uon). Hnnmxartop BO3CYKIAETCA, €CH Pesyib-
. THpylomee HanpsmeHye Ha naxoM KpHctamie |Uwem+Uon| mpesmimaer noporosoe
. HANDsKeHHe BOSHMKHOBEHHsA asnekTpoornThueckoro sdiperTa Unop. ¥YuacTox nesos-
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. 36, JKuakokpucrasmecknil BH- Prc. 3.7. JKHIKOKpHCTAJJIHIECKHA HH-
,’h ¢ MeTaHuecKOH KPHIIKOH: JHKAaTOp B IIACTMacCoBOM KOpmyce:

1 v 2 — cregngEEe nractuas; 3 — KK; 4 —
CKACBBAmIee CoefuHeRNE; &5 — BuBon; 66—
n7aCTMaCcCOBHR KOpIyc

— JIANeBad CTeKJISAHAf [JaCTHHa; 2 — san-
551 creksimmnas muacTuHa; 38— XKK; 4—
(ieHpafonIee COENHHEHHE; -5 -— MECTO 3a-
IPeriensst  KpBIUKH; 6 — MeTannmEiecKas
HERKa; 7 — MeTalsBYecKas KphiOKa
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Puc. 3.9. 3uakonepeMeHHOe YNpaBJAO-
mee unanpsxense KKH:

a — EMAYJNBCEL HANPSIKEHHS MPSIMOYrONBHOH
dopmel; O — HanpAKEnHs, CABHHYTHE IO
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Puc. 3.8. Cxema, muDOCTPHpYOLIAS Puc. 3.10. Peakuusi JKK siueitkn Ha HM-
TIpHHLHMN feficTBuA aHagoroporo MKKH: NyJbC YIPaBJIAIOLIErO HanpsXKeHHs:
& — KOHCTDYKI(ESA; 6 — pacnpenefieHHe mHa- a — HMOYJBC YNPABIHAKOILEr0 HAMPAXKEHHN;
AApsKeRuH; 6 — MOJOMEHHA OTCYETHOO OKHA 6 — ToK uepes XK :

Gy IeHHOTrO KHAKOTO KPHCTAaJUld, COOTBETCTBYIOULMI OTpeak;' AJHHEL HHEHKATOPA,
Ha koropom Bunosmsaercs yenoBhe |Usag+Uon|<<Uuwep 06pasyer OTCHETHOE OKHO,
KOTOpOE MpH H3MeHeHHH 3HaweHHs Uugw NepeMellaeTcs Mo JAJHEe HEIMKATODA.

Ha puc. 3.8, noxasamel TPH NOJOMEHHS OTCUETHOrO OKHA, COOTBETCTBYIOLLHE
YKa3aHHEIM SHAayeHHAM H3MepsieMoir Besuumubl [loJOXKeHHE OTCHETHOTO OKHa Ha
JUTHHE MHAMKATOpa Lgmy MOXHO OTTpafiyHpoBaTh B eIMEMUAX H3MEPAEMOH BCJH-
YHHBL. [lns yMeHbIEHHS IIMDMHE OTCYETHOTO OKHa (TOBHIUEMHS TOYHOCTH H3Me-
Pernit) ynoGHO HCTONB30BATH JKHAKHME KPHCTAMNB, paboTallie ¢ HCNOJB30BAHHEM
TeHCT-3¢¢exTa; B 5TOM ClIyuae HOpOroBoe HaNnpsxeHHe Manoc— okono 1.2 B.

Ynpasnenne JKKH

Criocobsl  ynpabienus HHIAMKaTOpHHIMH mamenamu (MI[T) ma ocmose JKK
MaTePHAJIOB ONpeleNsAioTes ©cOOEHHOCTAMH HX (H3Hueckux csoicts. Tax, noaro-
BeynocTs JKKH, paGotarouiero Ma NOCTOSMHOM TOKe, TPHMEPHO Ha MOPAACK HHXKE,
HEM 0PH MHONONb3OBAaHHM TiePeMEeMHOro Hanpsiedus. CHMIKEHHe [OJFOBEYHOCTH B
BapHaHTe NOCTOAHHOIO TOKA OOYC/OBJIEHO MHrpauMeil npHMeceli XK OTpaxaiolleMy
3JEeKTPOAY MOJi BO3ZeACTBHEM HOCTOAHMOK COCTABISIOLIEH ynpaa}lammero CHrHana,
B pesyjbrare — NajideT KOHTPACTHOCTH M PACTET HampsKeHHe BO3OYMKIEHHs.

IpennowrurenbibM okasbiBaetcs sosbyxgente JKKM nepemennbim Toxom. B
3TOM CJyyae Ha 3JEKTPOAE NepeaHel M 3aiMeii MJIACTHH NONAIOTCH HMAOYJBCL H3



| [psIKeHHsi NpaMoyrosbHOH (opMue (pHc. 3.9,4) oAMHAKOBOR NONSPHOCTH, HO CHBH-

Eny-rue no dase TaK, 4TO YUpaBJAKIlee HANPFAXKEHHe NpeicTaBaseT coboi GHNOJAp-

| eIl CHIHAJ, He BMEIONUHH TOCTORHHON COCTABIAIOMEH (prc. 3.9,6).

HOns KK marepuanos xapaxrepna SaMeTHas MMepLHOMHOCTh NpH Boabyikie-

HAH H cHATHHM Bo30OyskaenMsa. SIdelixa BKIouaeTcs ¢ sanasawBanmeM ma 10..20 Mc
(RpeMs peaknuH) MO OTHOIUEHHIO K (POHTY BO3OYXAAIIETO HMNYJbCa, a BpeMs
BHEKJIOYEHHsT (BpeMs peNaKcaiyH) NPHMepHO Ha LOPANOK npeﬁumae-r BpPEMST BKJIO-
genus (puc. 3.10,6).

- MsBecTnn pasimunHe cloco6n yMeHbuleHHs BpeMeHHM BrikmouenHs JXKK swmeex.

MoxHO mocjie CHATHs HalpsiiKenMs BO3OyxeHhs uepPes HECKOJIbLKO MHJUIMCEKYHA
nofiath Ha svefiky KOPOTKHE HMITYJLC OTHOCHTENBHO Oonbllof aMminrynm, I[lpu
9TOM YCKOPHETCs Hpolece HefTpaiMsauyy HOMOB, Hakolwrempnx B JKK 3a Bpems
JeficTBHs yHpaBJSIOLIery HWMIYNbCa, AMNOJbHBIE MOMeHTH MoJaekya JKK ophenTd-
PyIOTCA TNapayiebHO BEKTOPY HaNPAMKEHHOCTH SJIeKTPHUECKOro moJs M - paccesnue
_cBeta Grerpo mpexpamaercs. HecMoTps ma mpocrory,. stor cnocof Heynoben, Tak
KaK Tpe6GyeT MCNONBb3QBAHHS YCTPOHCTBA TeHEPHPOBAHHS MMIYJBLCOB BEHICOKONO Ha-
NPSIIKEHHS.

.~ Tlpu BOsGyKMNeHHH fAueliKH TepeMEHHEIM HafpsKeHHeM TOCie npeKpaIlen s
BO30YKAAIOMEre HaNPAKEHHs MOXKHO NotaTe ceErsay gacroroit 10..40 xI'm B Te-
‘HeHMe MECKOJbKHX MWIIHCEKYHJ; 3a STO BpeMs suefika racer. BpeMs BHIKIOTCHHS
(penaxcanmu) coxpamaercs no 5. .10 me. .

Boabyxnenne JKKH Momer . OCyHIECTBARTBCH UYACTOTHEIM HiHM (AsOBHM CIO-
coBoM. YacToTHHIT coco6 M/JHOCTPHPYETCs CXeMofi, noka3sanuoff wa pmc. 3.11. Ona

COCTOHT M3 WHBEPTOpa, AByX BeHTHiek (I m 2) c ApyMsi BXOAGMH H TPAaHSHCTOPHOro:
Kmoua. K KolekTopy TpausHCTOpa NpHAOKEHO MNOCTORHHOe HamnpsiKeHHe, paBHoe
VHBOCHWOH aMIWIHTYHe NepeMenHoro Hanpsxeuds Bosbyxnpenns (40 B). Ha pxon

' OHOTO H3 BEeHTWIel NOojaHo NepeMeHHoe Hanpsxenue wactorw 30..500 Tn, ks

- BXOA japyroro — Hafipskehdie  uactorm 10..40 ¥, C xoanekTopa TPAH3UCTOP &

‘Ha CerMENT HHAMKATOpa TNOAAIOTCH HMIYJBCHl NPSMOYroibHOH (OPMH COOTBETCTBY-

‘fomeii uactoTal aMmuTyAoli 40 B. Ha ofmufi saexTpoy HAZEKATOpa NOAEETCH TO-

CTOSHHOE HallPsKeHHe [Ji KOMIEHCAIMH TIOCTOSHAOH COCTaBAAIOIEH aosﬁyrxnalo-'
ulero curEana. [lpH nNojaue YOpaBASIOIETO CHMIHAJa, COOTBETCTBYIOILENO pexuMy

 BKJIOYEHHs CerMeHTa HHIHMKATOPA Ma BHXOZe BeHTHNA I QopMupyercs NROJOXKH-

Tebuef CHrHAJl, MePeKIOuaoUf TPAHaHCTOp ¢ nactorolt BosGyxaents 30 ... 500 I'nm.
‘Carsan ua BHXOZe BeHTHJisi 2 B 970 BpeMs orcytcrsyeT. [Ipu HaMeHeHuH NOJspHO-

il L R

U JUUtL
Touys=00.- 5001y o 0. 400Ky

. 3.11. Dpummnuanenas cxeMa pos6yxaennn KK curnanamu nepeMeHHON Ya-
TOTH : - - .
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Puc. 3.12. IIpuHupnuaneHan. cxeMa BosGyxIeHus JKKH dasoseM Meronom

CTH YNPABJAINIEr0 CHTHAJA Ha BHXOJEe BeHTWiH 2 BOSHHKAeT CHI'Haj TallleHMA Cer-
menTta ¢ wacrotoft 10..400 xT'm. Ycrpoficteo ynpapjenus (Ges dopmuporateneii)
yno6HO BHOOJHATE HA KoMmiemenrapHux MIITI-cxemax cepuu K176,

dagopuit Meron (puc. 3.12) npefycMaTpHBaer NOXAgy Ha BXOAH BEHTHIER HM-
nyJjbcop HanpskeHWs ¢ dacroroii 15..25 Ty, casunyTEX No (ase OTHOCHTENBHO
Jpyr apyra wa 180°. B saBHCMMOCTH OT YPOBHA YNpaBJIfiiollero’ CHrHaja H3 Cer-
MeHT ¢ BHXONa (OPMHpOBaTeNsi MOAANTCA HaNpsiKenHA pasaHuuex as. CerMent
He BOsOyxjaercs NpH coBnajednH ¢az Ha anextpojax YKKH; sosbyxnenmwe mpo-
HCXOAMT NPH PasiHIMHX (asax. ]

Tlo cpaBrenHI0 ¢ YacTOTHRM (HasoBHE METOI NOSBOJAET BABOE CHH3HTH HaMNpf-
3eHue NMUTAHAs, OAHAKO NpPH STOM HE YAaeTcs COKpatuth Bpems Bimouenus JKKH.
Tlpu ucnoassoBauuh (asoBoro Merofa HHQOPMAnA MOMHO BHBOZHTE Lo 5 pas
B CeKyHJY, 3TO JIOCTATOYHO N LH(PPOBHX NpHGOPOB, KaJbKYJSTOPOB, 3JEKTPOH-

HHX yacop. [Ipu Gosee BHCOKHX 9acTOTax

F

T : £ cMeHR! HHQOpPMalMH, HallpuMep OPH AHHa-
}"“ MHUECKOM TpHHINNE HAIHKALUMM, [eJleco-
E E '._',3', 5n ofpasuo HCNONb30BAaTh YAaCTOTHHA METOX
T ‘l’ an yrpasJienKs.
il Vnpasnenve MuoropaspsaneMa JKKU
: @ @ @ 2 MOMET OCYIECTBJATLCA B CTATHYECKOM
. HJIH THHAMHYECKOM peXKHME.
T T M. CrpyrTypHan cxeMa ynpaBileHRA M-
m @ ) y y JIMKATOPOM B CTaTHUECKOM peXXHMe HOKa-
Lx < sana na puc. 3.13. Kaxjoe amakomecro
1 T T ".ui‘ = MHAMKaTOpa 31— 3n NOAKMOYEHO K Pery-
: . crpy oneparuBeOfl MaMaTH Pon, Kawnan
HHpapmadus

s 6 rHcTpa  mpeob-
(rod Gbouto-Gecsmuyrolt) HOpOBGR, EGVESNMEES PECUCIPE P

pasyercs B CerMeHTHHII KOJA HHJMKAaropa
Puc. 3.13. CrpykrypHas cxeMa napal-  jpemydipatopaMn ynpasnenns JIY, ¢ Bhxo-
JIEJIBHOTO _(CTAaTHYECKOro) YNpaBJeHHf

MaiHAa B KoJie MH, -
HHAHKATOPOM Na KOTOpHX HHGOpMAL ne H n‘lmsf.



qopa Hepes kmouu Groka ¢opmuposare-
3 B® wmcronbsyercs Ais KOMMYTallHH
anHs CETMEHTOB HHAHKATOpA.

Jlns storo ycrpoficrsa ynpabieHHs
XapaKTepHO NOJHOE HCNONb3OBaHHe KOHT-
pacTa SHaKOMeCTa, TaK KaK BpeMs BoaGyx-
JeHHs CBeYeHHR DABHO JJIHTEJBHOCTH
npEkia HHauKamuH. HenocTaToK cxeMB —
ueobOXoAHMOCTh HMETh JJsi KaKAoro 3Ha-
KoMecTa cBOi aemm¢patop H (opMuposa-
TeNb JUIA KaXKIoro cermedra. YHCJIo BHY-
TPHCXEMHBIX COGNMHEHHH BeJIHKO, OHO

paBHO TPOH3BEJEHHIO 4HCIa BHXOAOB Ha HHPOOMaYUS
OfMH HH(}TPOBOﬁ paspsaa Ha gucjo uudpo- (A'ﬁi i&ﬂl]'/ﬁﬂ -JBCHNUYHENL)
BHX PaspsjoB, Pnc. 3.14. Crpyxwpﬁaﬁ cxema NHEAMH-

geckoro ynpasienns JXKH ¢ nocneno-

I, HaMH oA
PR 21 SRR SRPABIERELL A paTesibHON BLIGOPKOH BmakoMecTa

CTPAaHCTBEHHO pasjesienHile paspsfu pa-
0oTaoT MOCIEAOBATENHHO BO BpeMeHH. BOSMOMHB LBa THIOA YNPAaBJEHHA — ¢ MO-
ciefoBaTtelbHOf BHOOPKOf 3RaKoMecra W € NOCHefoBaTeNbHOR BHOODKOH UHOPH.
. B nepsom ciygae (puc, 3.14) pacnpepgenutenn anakomect Pan nocnefopaTeab--
HO vepes ¢opmupoparemn O—Oy Boaﬁymnaéw 3HAKOMecTa MAEeCATHUHHX PpaspAnos
31—3n, Ha KOTOpHE CHHXDOHHO C NoMoubio KoMMyTtartopa K, ynpaeasemoro Paw H
meuméparopoy uudp My, ¢ permcrpa namaTH mnonaercs HMOpMalHA, NOLIE~
Kamas HEIHKanHM.

. Taxr pacnpenemurens Tp=ntp, The Tp——BpeMa BO3GYXKICHHS OJHOrO pasps-
Na, a n—uncao paspsaos, Yacrora pacmpenenurens fp=1/Tp=1f(nvp; nomxuna
[ﬁlm, BHIIe HIH PaBHOf HEKOTOPOH KpHTHueckOf wactoTH fup, NMPH KOTOpOf Mep-
I[a!me paspsAfoB He3aMeTHO, T. e. fp=nixp. }

- Tpr nocienopatenbHOf BHGOpke wHGpH nemwmpparop undp Mlln nocrexopa-
TeNALHO M CHHXPOHHO C remeparopoM ¢dasommmyiscHux komcramr T'OK cHaresmpyer
undpa or 0 no 9 mapanzencho Ma Beex sHakoMectax 31—3n (pme. 3.15). Hmdop-
Maums oT perHcTpa IAMsATH B (ASONMIYJNBCHOM IeCATHIHOM KOAe HONAETCs uepes
‘@opmuposates O1—®@n ma obuit siektpoa sHakomecT. [lugpa Brceeunsaercn B

Hygopraqus-#od Gecsmunsid waeommgﬂbwam )
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I'Pnc 3.15, CrpykrypHas cxema ynpasmemns JKKH ¢ mocrenosareabroft BuGOpKok
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MOMEHT COBNAjieHHs HHGOpPMAalHH perHerpa ¢
cuHTeaupyemofi umbpoi. YcrpolictBO He HMeer
OrpaHHYEHHH{ MO uHCNYy paspanos, OLHAKO pa-
Gotaer TNPH TNOCTORAHHONM ckBaHocTH 10 (ze-
cate uudp 0..9), uTo oOrpaHHuHBAET BOSMOX-
HOCTH €€ MCHOJb3OBAMHS MNPHMEHHTENBHO K
JKKH ¢ MaJiHM KOHTPacToM. .
Ocuobuele mnapamerpm  JKKHM: xomrpacr-
uocte K M mpoliyckalHe, mOporoBoe Hampsiie-
HHe Upep, yDpabisiomee nanpsokenue Uynp,
BpeMsi BKJIOYCHMS (peakUMs) Taxs, BPEMH BH-
KJIOUeHHs (PeNlaKkcaniH)  Tesnn.  (OTHOUIEHME
HHTEHCHBHOCTH cBera, Bbixoaswero m3 KK
Pnc. 3.16. 3aBucamocts K09DDH- gyefixy B HCXOAMOM COCTORHHHM, K HHTEHCHBHO-
ﬁgﬁ?;:ml;ﬂo;?ﬂ:;e::;;:az?r )ﬁ( CTH cBera B B030yxzaeHHoM cocroanmn KK
suelikH Aueliky HasblBaeTCH NPOMYCKAHHEM, €CJH Ha-
Omonenne BeleTcA B HAaNpaBJieHHH HaBCTpewy
BXOAAIEMY Jiydy M KOHTPacTHOCTBIO BO BeeX JpYrHx cayuasx.) Jax JIP sueek
KOHTpacT cocraemser or 15:1 mo 100::1, mponyckamue — munymyM 20:1. Ian
sueek Ha OcHOBe T3 KOHTPACTHOCTL M TiponycKanwe—ot 40:1 go 100: 1.
3HaveHis MOPOFOBOrO .M YNPAaBJAIOLIEro HaNlpsiKeHHii ONPEAEARIOTCA MO KO03d-
{unyenTy paccesHHH cBeTa B suelike Kp. 3aBHCHMOCTh KO3(Q(dHIMEHTa pacCesiHHs
CBeTa OT HanpsmeHHs, NPHIOKEHHOTO K 3JMeKTPosaM suefikM, nokasana ua pHc. 3.16,

Ioporosoe uanpsmkende Unop CcOOTBEeTCTBYeT 3HaueHmio K,=0,05, Ympasas-
1oiuee HanpsiKenke Uygp — 3Haventio Kp==0,5.
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Hanpsorernue Fyednu,

3navenne Unop VIS HHJAHKATODE, Henods3ywomero sddexr P, ysesfuusarcs
Ha HHM3KMX H BHICOKHX wuactorax (HHAHKAaTOp cTaHoBHTcH MeHee 3¢dexTHBHBIM).
Hupukatops Ha ocHoBg T o6HuHO NCHOJB3YIOT Ha wacrorax 1..10 xT'u. B cmpa-
BOYHBIX [@HHHIX HHAHKATOPOB YKA3BIBAKT DPEKOMEHIYEMYI0 HACTOTY YHPABIAIOLIETO
HanpsXeHusA.

BpeMs ‘BRIloYeHHsA Tpxq ONPENENsieICs KAK BPEMs, B TeueHHe KOTOPOTO KOHT-
pactHocTe AocThHraeT 90% ycTaHOBHBIUErocA 3HaueHus, a BPEMA  BHIKTIOUEHHS
Touxn—KAK BPEMs YMEHEHIICHHA KOHTPAacTHOCTH oT 90 mo 10% ycTaHOBHBLIEroCs
3HAYEHMHs. :

. Honzoeeunocte JKKH. B mpouecce sxcrmyatauun JKKM u3Mensietcs BHeIHHI
BHI uMHOpManHOHMHX T@oJjefi, Yr0 NPOMBASETCH XaK YXy[AlleHHe H HCYe3HOBEHHE
KOHTPAaCTa MeXJy aKTHBHBHIMM M NacCCHBHHIMH SOHaMM, YBeNHYHBAeTCA BpeMA pe-
agnuy. FlsMenenns Buemmero BHJAa H BPeMeHH peaKiuH sB/ZeTcA CJGACTBHEM 3JeK-
TPOXMMHYECKHMX $IBJEHHit ma TpakHue KHMIKOKpHcTammuueckoe semecrso (JKKB) —
ﬂOBeprOCTb NOANOKH. CKOPDC‘I‘L JerpajaliMOHHBIX [pOLECCOB B OCHOBHOM orpe-
Hensierca NOCTOAHHON COCTAB/IsioNel - HANpAXKeHHr BO30YKIeHHs, NpeAeNbHO MO~
NycTHMOe 3HAYeHHe KOTOPOTO yKasbiBaercs B CNpaBounbix jamnbx, Hammupe mo-
CTOAHHOK cOCTaBasiomleli NMpuBOAWT K 3jextposmzy -)KKB, B pesynbrate kKOTOpOro
BOsHHKaer rasoBwyienedne B obbeme JXKB, -oGpasyiotcs IYSHpbKH Ta30B; BH3Y-
anbHo BOCTIpHHMMAeMble RaK YepHble TOUKH. DNEKTPOAH HHIMKATOpa (NPOBOAsSIIHE
IJIEHKH) TepsloT CBOI NpPO3PAuHOCTh, H CErMEHTH CTAHOBATCH BHOMMBIMH B OTCYT-
CTBHE HanpseHHA BO30YKIECHHS.



E . B pesymTate crapemns HapymlaeTcsa opueHranusi Mojdexyn JKKB u pacrer Toig
" porpebisieMut HHIHKATOPOM.
i B nponecce skemayaraman JKKB notpebiseMini TOK MOMET pacTH 3a cuet
. MPOMHKHOBEHHA BJjrani gepe3 cJjofi repmerHka. Bunara paspymaer JKKB. Ocobenno
. OMacHO COYeTaHHue BJark C BO3JeHCTBHEM BHICOKOH TeMIepaTyphl. t
Ilpu skcrmyatammu JKKW B yCHOBMAX HM3KOH TeMNepatypH OTAeNbHEE KOM-
noneHTH JKKB wmoryr. kpHcraammsosatbes. YepeoBaHME 3aMOpaKUBamHs H° pas~
mopaxubauus JKKB Moxer npusecTH K o06Pa30BaHMI0O BOSAYIIHHX Ny3HPHKOB,
KOTOpbie BHIJSIIAT KaK 9epHHe TOTKH.

CnpaBounbie JJ,aiiHue KKH

LLHIK-2. Yetnipexpaspsaunbiit mupposoli unauxatop. Ilpenuasuaden nas o100-
paxenua uHopmausn B Buge uHdp 1 W 2 B nepsom paspsine, mudp or 0 no 9 B
\CReYIOIHX TpeX paspsaiax, ABYX TOUEK MeXy BTOPHIM H TPeTbHUM paspsalaMH.

. Odopmnenne crexnsupoe, MIOCKOE, BHBOLbI BHIIOJHEHH B BHAE TOKONPOHOAS~
LIHX AOPOXKEK Ha CTeKJe.

LUMK3-1, ILHIK3-2, Onsopaspsifitibie Gyxksenno-nedpoBble MHaMkatoph Ilpen-
HasHaweHHn Ins oTobparenus uH(opManuu B BHAe GYKB PYOCKOrO, JIATHMHCKOrO aji-
¢asuToB, nudp, CHMBONOB W APYIHX 3HAkOB. HIHIHKATODH BHIOMHEHH AJia paGo-
Toi: LIWJK3-1 na npocser, LIVDK3-2 na orpamenne.

Odjopmnenne — crexasiHuoe, IUIOCKOS, BHIBOAH JIEHTO4HHE, [0 pacnafiky.

IH)K-4, I1U3-4-1, Jlepsmupaspsanpe uugpossie uunukaropel. Ilpensasuauensr
i orobpaxenHs nH(opmanyuu B Bufe mudp or 0 1m0 9 H. HeCATHuYHOrO 3Haka B
K&XKIOM M3 BOCBMH Da3psiOB H MaTEMaTHYeCKHX 3HAKOB B cayxebHOM paspsze.

OdopmMnenne — creKIsHHOE, TJIOCKOS, BHBOALI BHNOJHEHH B [BYX BapHaHTax:
HI)K-4 — nedTounne BHBOZH MOA pacnaiky; [IM>K-4-1 — BLIBONB B BHEE TOKO-
MPOBOJSAIIKX [OPOXKEK Ha CTEKJE MOJ PAasHeM.
| ILU)K-5. Ulecrupaspanumii uuéposoii unamkartop. Ilpennassauen s 0706
paxkehnst Mupopmaimu B Buzue HuGp or 0 Ao 9 B kKaXK/AOM M3 INECTH Pas3psyioB.

Odopmaente — CTEKNAHHOE, IJIOCKOE, BEIBOABI BBHINOJHEHH B BHAE TOKONPOBO-—
IALIMX [OPOMKEK Ha CTEKJe. :

LLMII-6. YeTnpexpaspsanusii nudposoli unmexarop. Ilpeinasnaven nas 07T06-
paxcenus unpopMammn B Buge uudp 1 u 2 B NepsoM paspale H ‘B BuAe uudp or
0 no 9 B chaemyromEx Tpex paspAlax H JBYX TOYek MeXAy BTOPbIM H TPETHHM
paspsnom. .

- OgopMientie — CTeKJIAHNOE, IJIOCKOE, BHBOAL BHIIOJIHEHH B BHAC TOKONPOBO-
AfIUHX AOPOMKEK Ha cTeKle. '

: LWH)K-9. [lectnpaspsinumfi nudpoBofk HHAMKATOP. Ipepnasuagen aas oTo6-
paenHs MHGOpMauuu B Buae wupp 1 m 2 B mMepBoM paspale, uupp or 0 10 8 B
CriefylomEX NATH paspsijiax, TOUKH MEXAY BTOPHM H TPETPHM paspaiOM H MepBHX
(OyKs naspaunii ceMu Auefi HEAETH.

. OdopmienHe — CTEKIAHHOE, IIOCKOE, BHIBOAS BHNOJHEHH B BHIE TOKONPOBO-

.

BsEx JIOPOXKEK Ha CTeKJe.
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Ocuosnne napamerpu JKKH

THn HERRKaTOpa

A woke | woxst | woke | woks | woxe | ke

i S LIMDK3-2 | LIAK-4-1

KouTpacr sHaka np ot:{83 90 90 20 83 80

:*Dmmo K [I»‘U“'Y. %I e "

‘HE MeHee = 1| _

Qynpaaﬂzmmee ganps-{1,5 120 20 15 45 - . 127

.7xenne, B 2

‘Tox uHaAEatopa, ne|l5 200 100. 60 1 15

_Gosee, MKA -

‘Bpemsi peaknum, MC  |— 80 400 — 200 ... 4005400

‘Bpems penakcalHu, mcl— 1500 400 — 200 ... 4001400

Yacrotra ynpasasolie-|{64 50 50 32 64 32

¥O HaUpsxerus, I'y -

MpanuManenas  mapa-|15000 10000 10000 © 10000 15000 25000

‘6OTK3, u ; »

: -

: - NpenesbAo nonycTHMBE SKCIMYATAIHOMHHE NaHERe:

¥npapasiomee wamps-

‘kenve, B: ’

" Haubonblnee 6 30 ) |30 30 6 6
HapMeHbIee 1 15 10 15 4 12,4

Hacrora ynparmsome-30 ... 1000 [30...60 [30..70 [30..60 {30 .. 1000{30 ... 1000

YO HanpskeRws, Ty .

Alonycrumoe maqenae'so — 200 He no- |50 135

NOCTOAHHOH COCTABIS- . TycKa- ;

0mefi  ynpaergiomero erca .

HANDAKERUs XA JI0- N -
goﬁ nosispHocTH, MB

L

B

.. /
 WOKKII-4/7, HHKKL24/7, MDKKIL1-6/5, HOKKILI-6/7. JKunxokprcrammmeckue
'MHOropaspsiiuele LH(pOBHe HHnuKaTopsl. Ilpenpasauens aism oToGpamerns nujop-
Mauud B Bufte uupp | u 2 B nepsoM paspsae, mudp or O no 9 B CJIeYIOLIHX
TPEX paspsnax # HH(popManHH O jaTe, e -
- MOKKI1-6/5. Mnamkatop npepmasnawen nas orobpaxenus uHdOpPMAUNA B BU-
Ze uadp 1 m 2 B nepeom paspsine, B BHAe mupp or 0 g0 9 B CrEnYIOWHX TETH
Paspsinax, TOUXH MeXIy BTODHM H TPETHHEM paspfjaMy, napopManun o Jate,
WXXKKIL(1-6/7. HunnkaTop mpennasuaten Iuis otofpaxents HHpOPMALNH B BHZe
P 1 H 2 B mepBoM paspsize, B BHAe Hudp or 0 Ao 9 B CJeAYIOIHX NATH pas-
Zax, uHQOPMALMH O AdTe, AHE HedesH. ‘
. 0¢)opwleane—cremxnuoe, IIOCKOE, BHBOAH BHNOJIHEHW B BHEE TOKOIPR-
MK JIOPOKEK HA CTEKJE. . :

" T

’ Ocuopuue n;pamerpu:

KonTpact ssaka no otmowlennio K (omy, %, me memee . . .

85
Ynpamnsiomee Eampmxemse, B . . . ., . . . « 8
Tox uupnkatopa, MKA: ”
VOKKLI4/7 . . . . . . . . . . 03..05
: VOKKH2-4/7, FDKKIL1-6/5, VDKKIIE-6/7. . . | . 04..07
* Bpems peakuym Mc ' . . . . . . . . . . . 80...200

l



Bpems peiaxcaimmm, Mc . « .« « . . 150..300
Yacrora ympasasiomero ampmxemm T o Fallee = OB
Mneumanenas  mapaGotka, u o . s e ar e e 4 . 25000

DipenensHo BOMYCTAMEE SKCNAYATANHOHAHE JAHHbE:
Vmpamﬂ:omee naampamﬂme, B

nanGosnpuiee . £ A e S e
HAHMEHBIEE . . o WO ledes - LB
. Yacrora ympasnmomero Hanxpmm. | P . - 30..1000

HuRukarop creiyer BosbympaTe 3RaKOMepPEMEHHHM Hanpﬂ)!{enaeu ‘3navenue
OCTORRRON CocTaBasomed Be AOUKHO TMpessiuath 50 MB, i

WKKUI-4/7
: 18,5 3 .
:/ - & \ . '-
; 54 %8 35 _ A,
4 , r‘*? 27
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w@iy

Gapuanm 1

Bapuanm 2 Bapuanm §
K HKKI[1-6/7
HauMenoBRanHEe SJAEKTpPOAa
KontakTaas

niomanKa Bapnaur 1 BapranT 2 BapHanT 3
K ToneenbHuK TTonenensHuK IMouenensunk
J1 Bropauk BropuEk BTopHHK
M Cpena Cpena Cpena
H Yetsepr YeTsepr Yerpepr
II Hsaranua IMsraALA . Nsatauna
P Cy660ota Cy66ora Cy66oTa
C Bockpecenne Bockpecense Bockpecense
T Carnan Curnan CekyHzRomep
¥y Cekynaomep Taiimep Cexyupnomep
(o] Hara Jara Hata

INlpemeuanne. Tlpy BapmamTax HcnoJmemAs 1, 2, 3 q;aclm pacndnomenu cooTBeTCT-

BEHHO — BHHSY, BRHSY, BBEDXY.




. WKKI-6/17, WKKI2-6/17, H)XKI3-6/17, WKKL4-6/17. Illectupaspsgusie
- gpdpoBble HHAMKaTOPH. IlpenHasHaveHn AJf OTOOpaXKeHWsi HHGOPMAUHH B BHAE
‘uudp or 0 no 9 B kamjoM H3 DleCTH UHGPOBLIX paspsiioB, MHAMKATODH BHNOMHe-
pn poa paborei: U)KKLI1-6/17, MDKKLI3-6/17 sa mpocser: H)KKI-l? 6/17, DKKLIA-
6/17 Ha oTpaKeHHe.
Otopmienne — CTEKISHHOE, IJIOCKOS, BHBOJH EBLINOJHEHH B BHAE -romnpono-
OSIIHX. NOPOMEK Ha CTeKJe.

OcHoBame hapaMeTps

THN HEJRKaTOpa
Mapamerp
HDKKII1-6/17 HDOKKII3-6/17
VKKL2-6/17 LKKIIA-6/17
— %
KOHTpaCT 3HaKa MO OTHOIIEHHIO K (poHY,
- %, HE MeHee 90 90
Ynpasznsiomee Banpsikende, B 6 9
‘Tok meEmHEKaTOpa, MKA, He Goaee 415
‘YacToTa ynpaBJAsIOIEro HanpskenHs, I 64 64
Bpemsi peakunn, mMc, ve Goxee 400
Bpemsi penakcauss, Mc, He 6osee 400
M.HEHMEJ]bHaﬂ napaﬁo'ﬂca, 20000
3 MpenensEo RONMYCTEMBE SKCIVIYATAGHOHHBE AaHHBIE:
 Vipasssioliee wanpsixenre, B; .
Han6GoxnkInee 10 10
AUMeRERICS 4 4
Hacrota ynpasasiomero Hanpsxedss, I'n 30...300 N 30...300

Hrmuxatoper caeiyer soslyxjiats 3naxollepeMeHHHM -HaNpsKeHHeM. SHave-
HHe MOCTOAHHOM cocTaBamiomel He MO/MKHO MpeBHmaTs 50 MB.

WKKIL2-8/5. Illectnpaspsigebii unpposofi Exaukatop. Ilpexmasmauen s
oToGpaxenuss HHGoOpMauky B Buie undp 1 B 2 B mepsoM paspane, or 0 o 9 B
CIelyWIMEX M5TH paspsAax, TOUKH MeXNY BTOPHM H TPETbHM paspamoM, Hupopma-
LUHE O nare, [He HOJENM H JIPYTofl JONOJHHTENbHON HA(OpMAIuy,

Odopunenne — CTeRAAEHOS, ILIOCKOE, BHBONH BHIOJHEHH B BHje 'rorconpoao-
(ARFIMX [OPOMKEK HA CTEKJe.

OcHopaue NapaMeTprl:

Konmpacr 3Haxa N0 OTHOMEHHIO K th:y %, Be Menee . . 85 _
Ynpasasiomee Hanpsikenuwe, B | - = @ . . . 3

Tox wHpskaTopa, M¢kA . . . . . . _ . . . . 06..10
Bpems peakuum, M¢ . . . . . . . . . . . . 80..200
Bpemss penawcaumH, MC . . s om o= oW T, 150 ... 350
UYactora ymnpapisioLero Ha.rnpsmenmi, Fu R T,
Muuumansuas HapaboTka, T . e - . . . 25000

MNpeneanno pONyCTHMBIE slccnnya'raunonnue [AHHBEe:
) Yrupasasiioiee Hanpsokense, B:

Hawbomumee ., . . . . . . .-« . . . . B

it HaHMeHblIee . ’ sk . d ees WD

& Yacpota wnpaanmomero Ha:n.pmeum;, o . . . . . . 30..1000
B

Humukatop cremyer BosGyxnats sHakonepeMeRHBIM nanpmxeaﬂen Sﬂaqenna
WTOam{oﬁ cocTapasiomed ne AOMKHO NpeBHmAaTh 50 MB.
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HXXKL2-4/3, H)KKILI2-4/5, H)KKII3-4/5. Uernipexpaspanane uuppoBHe HH-
nexatopel. IMpennaskavern s oroGpaenHs HHpopMaunH B BEe uupp 1 H 2 B
NepBoM paspufic H B Byge uEdp or 0 A0 9 B CleAyOmEX TPeX Paspsiax K OAHOMA
toukn (MDKKU2-4/3 u V)KKI12-4/5) mam nsyx towex (MDKKIL3-4/5) mexny sro-

PHIM H TPETHHM pa3psioM.

OdopMieHEe — CTEKIAHAOS, JJIOCKOE, BHBONH BHIOJHEHH B BHJE TOKCNPOBO-

JALIHX JIOPOIKEK HA CTEKie.

OcHOBHbE NapaMerpsl

Tur EagukarTopa

INapamerp
VOKKLI2-4/3 |  VDKKLI2-4/6 | FDKKILI3-4/5
KorTpact 3naka mo OTHOMERKIO K ¢dony, -
%, He Menee i 83 83 83 .
Vnpasasitomee Hanpsikense, B 27 2,7 2,7
Toxk uuppxaTtopa, MKA, He Gozee 08 - L 1
Yacrota ynpasasiomlero Hanpskennw, Ty 64 64 64
BpeMsi peakmEH H pesIakCallHH, CyMMAap-
Hoe, Mc, ue Gonee 700 700 700
Munamanbnas HapaGoTka, 9 15000 15000 15 000
Mpeneapne AoONMycTHMHE SECHAYATAIMORHLIE NAHTbIE

Vnpaenstomee Hanpskende, B:

HaHGoJbInee 6 6 . 6

HapMeHbIIee - 24 24 24
YacroTta ynpaBAsIOWEro sanpsikenus, I'n 30...1000 | 30..1000 | 30..1000

Hnnmkatop caenyer Bos6yxiate NepeMEHHHM HampsyKenxeM. 3HaueHHe NOCTO-

ABEOMA cocrapsioniell He fomKHO mMpeBnmarb 135 mB.

HM)KKIL1-4/8. Yetripexpaspsaeuii. nudposof wiankatop. ITTpenuasHases Ads
oro6paxenus HHpopmanen B puAe nadp or 0 no 9 B KamIOM ¥3 dYeTHpeX pasps-

JIOB H JIECATHIHOIO 3HAKA nowle KaXAOro H3 TNepBHX TpeX

paspanioB.

Odopmnense — Crex/aHEOe, TIOCKOE, BHBOAL — JIEHTOUHme IOJ pacnafixy.

. OcHoBHBIE MApAMETPH:

Kontpacr sHaxa 150 orHowesmio k {oky, %, we memee . .

s - . . -

Bricora 3Haka, MM .

Ynpasisiolliee HaNpsKEHER, s o m s e

Tox HHEAMKATOpa, MKA .

Bpemsi peaxumm, Mc . . . .
Bpems penaxcamms, Mc . . . . . -
Yacrora ynpaBJisiolieno Hampsokenms, I'm . ..
Munsmanbuan wapaGotka, 9 . . . . .

.

. -

- . - .



HKKUZ-4/3

15,7
g
—A!— =]
©
o
- _ -
3 i ) / !
! 152 ~ 5 17
HXKU2-4/F
Bud A

25 KOHMAKMKHeIX naowaiox

RRERERERERRANE.

x|}

T@ll&llﬁfliﬂlﬁlﬁllﬂlﬁ‘]@l&llﬂﬂﬂ

Npeneasno aonycTHMbe sKCINyaTalHOHHNE NaHHLE:
Yopasasiomee Hanpskenue, B:
sanlousmee W »

: s w5 s wr s w5 @ oz 1B
\ HAHMEHBIEE . . . . . . + « 4 . « . . 4
3 Yacrora ympapasiomero Hampsokemns, T'm . . .. . . . 30..3000

L Heppeatop caexyer Bo36Yxaate sHAKONEpPeMEHRHM HANpPSKEHHEM, 3uayenme
HOCTOARHOM cocTaBAsiomeR He JOMKHO NpeBumath 30 MB, .
~ Bo msfexanie NosBleHRA JIOXHOH HHQODMAUME HaNpseHBe HA HEBKMIOYEH-
E’!Hx CerMenTax He AOGMKHO mpeBmmarb 1 B, :
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H)KKIL1-4/18. YeThipexpaspsiakslit HHpPOBOH HHIHKATOP.

Ocuobunle napauetpu.

Knnfrpac*r 3HaKa 70 OTHOMIGHHIO K (bomy, %, ue menee . . 87

YmpapAsiomee Hampsikesde, B . .. B |

Tox wemukaropa, MxA, He Gojee . .. 100
Bpemst peaxiuy ¥ PeNAKCAIIHH, x:ymmapuoe, u\c, He Gomee . . 800
YacroTa YIpaBFOLIEro HATPSMEHEH, 'm . . . 50

llpen,enmo JonycraMble SKCIiyaTAlHOHHEE JaHHNe:
YnpagJsiiomee Harnpmenne, B:

HawboubLIee . . i .. s o o s s w A
HaWMeHbLIee . . 0 W & b 1D
YacroTa )mpamﬂmmem Hammme}ma, rm . . . . . " 30.1000

Hunwxatop caenyer Bo3GyXK[aTh 3HAKONEPEMeHHHM HANDHKEHHeM. 3HaucHHE
DOCTOSHHOM COCTaBAsonlefi He NOMMHO TipeBhnaTtk 70 MB.
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VHpKaTop CAEAyeT BOaGYXAATh TEPEMEHHHM HalpsIKCHUeM, 3HaueHHe IO-
cTOSHEON coCTABMAIOMEfi He JoskHO npesmmarthk 250 MB. (Jlra OHTaKTHPOBaRds
BHBOJOB HHAHKATOPA CO CXemofi pexoMenxyeTcsi OpHMeHsTh pasbeMs, HeoSxozmmmo
'BaIEMATh KPOMKY HHARKATOPA TO BCeMy NepHMerpy (MecTo repMernzanum) OT
BO3NeHCTRBHS BOAW H BJACH. )

Iipn paGore ¢ WHAHKATOPaMH HeOOXONHMO HANEBATH (pe3uHOBEe NEpUATHH.
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Fnasa 4
TMOJIVITPOBOJIHUKOBBIE 3HAKOCHUHTE3UPYIOIIUE
HHIAHWUKATOPLI

- Epurnmunne MII3CH

Enugnusnfi ONYNPOBOAHHKOBHA 3HakocuuTesHpylomul suauxarop (TIII3CHU)—
NOJYIPOBOAHHKOBHE JHOX, B Yiepexolie KOTOPOFO B  pesyibTare pexoMOHHaIHM
SNeXTPOHOB M JWPOK TPH WX HHXEKHHH B IPAMOM HATPaBJeHHH TeHEPHPYETCs CBe-
F0Boe HayydeHHe. 3710 NpubOp, cocTomMDAN H3 TONYNPOBOIHMHKOBHIX HINYIATEIBHHIX
3J€MeHTOB, UipelHa3HaueHHM JJif TpeAcTassienns HHMOPMANHH B BHAE 3HAKOB H
OpraBEHs0BAHHET B OIHH MM HECKOMLKO Pa3pPAM0B.

"+ ToaynpoOBOLHHKOBHE 3HAKOCHHTESHPYIOUIHE . HHIHKATOPH — HHSKOBOJLTHLE TPH-
6oprr, yrobHe CoBMellaeMbie € HCTOYHHKAMH THATaHWS H YPOBHAMH TOKOB MHKDO-

- cxed. OHH MUHHATIOPHH ¥ NO3BOJAIOT KOHCTPYHPOBATb YCTPOHCTBA, MpeXHA3HAYEH-
HHe viia oTobparkenust nudOPMauHH Pa3THYHON CJIOIKHOCTH -— OT CBETsIUeHCS TOoY-
xu 0 Tekcros H rpadukos; IMTI3CH o6nanaioT MajihM BpeMeHEM TepeK/IOYEHHT —
menee 50 @ic. [puGopw XapakTepHSYIOTCA OTHOCHTE/NBHO BHCOKMMH YDOBHAMH Pa-
GOYHX TOKOB ¥ YMEPEHHHMH YPOBHAMMH HPXOCTH.

OcHoBHRE MaTepHaJiH, HCIOJb3yeMble JUUIsi H3rOTOBJEHHS CBETOAHOJ0B, — TBEp-
IbEe PacTBOpH apcenuna % dochuaa rannes.

B npocrefmeM ciyuae empmmmunndi JIII3CH mpencrasaser col0f mepexon c
OMHYECKHAMH -(HEeBRIIPAMAAIOIAME) KOHTakTaMH (puc. 4.l,a). Onmaxo Takas wKoM-
CTpY&uAs HeNocTaTo4Ho s@deKTHBRA H3-3a BHYTPEHHEr0 OTDaKeHHs reHepHpyeMoro
CBET2 Ha TIpaHHue MOJYNPOBONHHK — BO3AYX. JliA yMeHblIeHHsi OTpakeHHs Ha {IO-
BEPXHOCTH -NOJynpoBoyHuKa (hopMupylor nonycheprieckoe MOKPHTHE H3 MaTepHAs

. Jia, KO(WPHIHERT NpeNOMJEHHS KOTODOTO HMEET MPOMEXKYTOUHOE 3sHAUeHWe MeXAy
xoaﬂ)dmuﬂemaMH nperoMAeHHs BO3JyXa H KpHcramna .(puc. 4.1,6). DddexTunun
‘xoHcTpyxuuH enupnuiux IIII3CH, y KoTopHx n-obaacTh p-n mepexofa HMEeT q:op-
uy moaycdepn (puc. 4.1,6). B Takoll KOHCTPYKIMH JIyyH TeHEPHDYEMOFO CBeTa ‘mog-

" XONAT K pasneny HOJIWpOBOAHHﬂ(—-EOMLYX OpAKTHYSCKH TEPNeHAHKYJAPHO, HTO
Pe3Ko CHHMKAET TIOTEPH HA BHYTPeHHee OTpaXKeHHE.

Pasmepnt H3JIyYal0NHX nosepxHocrefi exmumipnx TINIBCH Mauw, JiosToMy Jas
YBenHueHHs pasMepos H3obpameHHs B KOECTPYKUHAX WHAHKATOPOB HCIOVIE3YIOTCSH

- JIMH3H, pedieKTOPE W JIpPYTHe YCTPOfCTBa, YBeJHYHBAOLHe BHAHMERA pasmMep cBe-
THAEfiCH NOBEPXHOCTH.

Coepemenerne ITNI3CH HSroTOBJRIOTCS HA OCHOBE  psfla  SMOHTAKCHAJBLHHX

;crpymy% Takue CTpykTyps oOpasyiorcss myTeM ¢(OPMHPOBEHHS HA JIOBEDXHOCTH
ncxo,u NJaCTHHH IIOJNYNPOBOIHKKOBOTO MaTepHala CJOs, CTPYKTypa KOTOpOro
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‘ac 4.1. Koncrpysuus ezpsnunnx ITTI3CH:
— OMHYecKHe KOHTakTH; 2— n-o6aacte; 3— p-oGnacth; 4 - CBETOHSAYYaOUHA p-TI NEPeXon;
— mpospaunas mAacTMacca; (cTpeNKaMA DOKa3apk HanpaBlenHs HSAYYeRHs cBeTa) )




HABAAETCH TIPOIOIKEHHEM CTLPYKTYPH TIONJOXKKH, OTIHIAIONIErocst OT {OANOMKKH 3Ha-
UeHHeM 3JeKTPOnPOBORHOCTH. K SHHTaKCHANBHEM CTPYKTYPaM OTHOCHATCS CTPYKTY-
P B cucreme AlAs—GalAs, (kpachoe CBeueHHE), JBYXCHORHEE 3ITHTAKCHAJbHBE
CTpYKTYpH ¢ochuna ramams GaP:Zn—O, GaP:N (xpacuoe csevenne), GaP:N
(senenoe cmeyerne), GaP:N, Zn—O (xkearoe cBedeHHe), JBYXIEPeXOXHBE SIH-
TaKCHaIbHbIe cmpﬁcrypu ¢ochHAa Faamud C KPaCHBM H 3eJIeHHM WBETOM CBEYEHS.

OMHueckre KOHTAKTH K CBETOHANYYAlOMIHM CTPYKTYPaM M3rOTOBJIAIOT Ha OCHO-
‘Bé TOHKOILJIEHOUHHX METa/HIeCKHX NOKPHTHA, Hampumep Ni—Au—Sn, Ni—Ap—Zn.

CeeToH3/yqalolne KPHCTaJU HpROOpOB, HCNOJLIYEMME B YCTPOfiCTBAX — CHI-
‘HalbHOH HHEHKAlHE, OOHTHO IUocKHe, pasMepoM okomo 05X05x03 mu. Omuve-
CKHE KOHTAKTH! MOTYT BHIIOJHATHECS HA JBYX MPOTHBOIOJONKHHIX CTOPOHAX KPHCTAN-
na. Tlromasbh OMHuecKoro WORTAKTA K CBETOBHIBOLsIER CTOPOHE CTPYKTYPH He
aipepuaer 209 paGouelt moBepxHOCTH. KOHTAKT X TPOTHRONOVIONHON  CTOPOHE
MOXer. SHTh [POSPAHEM WIH HEMPO3PAUHEM JJisi TeHEPHPYeMOro HiyueHHs. - Or-
paHHYeHHe TJIONLAZH OMHYECKHX KOHTAKTOB NOBHIILAET BHEIUHHA KBAHTOBEIA BHXOML
HBJTYYEHHN. '

Jas IHNI3CH ¢ moBpuueHnof 3@ubeKTHBHOCTHIO H3NYYEHHS HCIOJB3YIOTCS Meaa-
cTpyktyput Ha ocHoBe GaP:N u GaP:N, ZnO. Yapomesnas cxeMa CBETOH3Jydalo-
IEen0  KpuCTadlla C~ME3aCTPYKTYpofi mokasaHa Ha pHe, 4.2,0. Mesactpyxrypa I(me-
‘Sa — TI0-HONAaHCKH — CTOJI) HMeeT XapaKTepHYIO OIpaHHYeHHY!0 HJOIaak P-n Niepe-
xofa —oxono 0,08 Mm% BuicoxHA (BAHTOBHH BHIXOL B TaKHX CTPYKTYpax [IOCTH-
raeTcsl TMPH BHCOKHX IWIOTHOCTSIX Toka (oxoso 200 A/cM2), OTHOCHTENBHO HERHCO-
KHX TOKaX gepe3 CTPYKTYPY (okomo 1 MA) Um0 H pealH3yercs WPH MaHX IUIOHIA-
Jisix nepexona. ITpu 3TOM moTpeurenme SHEprHH TPHGODOM -TAKKe IEBE/HKO. DTH
CTPYKTYPH XapakTePHSYIOTCH TaxiKe SHAUMTEJbHHIM MHTEPBAJOM TOKOB sepe3 ile-
pexon, B KOTOpOM- KBaHTOBEL BEIXOJ| OCTaeTCH NpaKTHYeCKH HeHsMemHEIM. [TpuGoph
H& HX OCHOBE MOryT OHITH HCIOAb30OBAHBl B AHAJOTOBHX YCTPOHCTRAX. L

Kpucrann epmnuurore UII3CH ¢ ynpasnseéMEM userom ceedesnst (pue. 4.2,6)
"HMeeT JBa p-n mepexofa B crpyktype GaP. Opwn m3 uux seruposas Zn B O m
H3JIydaeT KpacHui cBer, XpYyrofi seruposad N H Hamyuaer senenbii ceer. C Bepx-
weli cropons cfopMEpOBana MesacTpykTypa. TIpH BKIIOYEHMH OJHOTO W3 p-n Te-
PeXON0B JHOJ, H3NyYa€T KpacHBl HJH 3ejeBHit CBeT, a WPH BKIOYeHHH OOOHX P-n
nepexonos GIarofiaps ONTHYECKOH NpO3PayHOCTH (ocdHia TamiHs MOMKHO [ony-
UHTH JKEJTHH HJH OPAaHKeBH LBET CBEUEHHS B 3ABHCHMOCTH OT COOTHOIIEHHS TO-
#KOB Uepe3 p-N mepexob. -

Enunugrsie TITI3CH H3roTOBNAIOTCA B METaJIIOCTEKNSHHBX KOPUyCax CO CBe-
TOBBIBOAAIIMMH OxHamH, OHH MOTYT TakiKe BBITOVIHSTBCH € MOHOJHTHOH [OJNHMep-
‘HOW TepMeTH3auMeR ¢ WPO3PAYHEIM KYTIOUIOM.

Epunmuneie TITI3CH o6s21ai0T BOCTATOYHO BHCOKHM OBICTpOLeHiCTBHEM, OX-
IHAKO Il YCTPOHCTE OTOBPAIKEHHA, B KOTOPHX OHH OOHYHO MCIOJBL3YIOTCSH, BPeMeH-

g Prc. 4.2. Yerpofictso cse-
TOH3JYYalUIHX  KpHCTAM=
NOB MIOCKOHA KOHCTPYKIIHH:
a— ¢ mesacTpykrypofi; 6 —c.
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OMAYECKHA KOHTAKT)

A 3acTPYKTYpoR XNN¥ HHAHKaTo-
-3 poB ¢ ynpaBiasieMEIM OBETOM
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HEle TAPaMEeTPH HE ABJSIOTCH KPHTHUHLIMH H IIO3TOMY He TPHBOASTCA. ENHHHYHBIA
TI[I3CH ¢ mepemenunM useroM csesenns AJIC331A conep:HT B Kopnyce IBa CBe-
TOUBNYUAIOUHX TIepeXONa, OFHH H3 KOTOPHX HMEeT PEeSKO BHPAMKEHHHA' MakcHMyM
CTEKTPANLHON XapakTepHCTHKH B KpacHofi fonoce, Apyrofi — B senenofi. TIpu cos-
MecTHoft pabore TepexokoB IBET H3JIy9eHHS CBETOZMOJA 3aBHCHT OT COOTHOUEHHS
TOKOB Yepe3a 3TH lePexXolH.

Caeronuonst AJ1102, 3J1102, 371341 BHIYCKalOT B METAJUIHYECKOM KOpyce ©0
CTeXIAHHOA muu3oH, obecTeynparoniell HamnpapJieHHOS HM3ayyenue cseTa. [lJis moBHiLe-
HHsl BJATOYCTOMUMBOCTH JOHNYCKAETCH IOCAE MOHTAaXa NOKPHEBATH CBETORHOAH TPO-
spauHeM JiakoM, Caerommozm . AJI307, AJI316, AN310, AJILI2A— AJI1I2B,
AJI112K — AJIIIZM H3rOTOBJAKT B IAACTMACCOBHX KOPNYCAX, BEUIOJHEHHBIX H3

~ DNTHYECKH TPO3PayHOre KOMOAYHZA, OO03MAI0ONer0 OOLUHO PacceHBaioliee M3nyde-
upe. Beckopnycnuie ceropwonnt (KJT1Q1, 27101, AJI301) Bo H3bexanne MexaHH-

© YECKHMX TOBPeXMIeHH#i &1 3aTpH3HeHHHl [0BeDXHOCTH TNOCTABJSIOT B CHEUHANBHOH Ta-
pe —cnytHuke. JIpH MoHTaxe AONMYyCKAaeTCs 3aKpelVIATh CBETONHOAW € TIOMOUILIO-
gres OK-720. B npouecce SKCIUIYaTalHH CBETONHONOB HOJMIKHHI COGMIONATHCS Me-
pH, obecneunnaiomye YHCTOTY OITHYECKOH TIOBEPXHOCTH.

CeeTOofHONK KaK 3JeMEHTH MHAHKAUHH O6Najator PsAOM JOCTOHHCTB: Madibie
rabapHTHEE (Pa3MepHl, HH3KOe HalpsKeHWe nNHTaHHA, Ha0OD Pa3NHYHHX . (BETOB:
CBEUeHMs], YCTOHUHBOCTL K MEXaHHUECKHM BO3ZeficTBHSM, GOVIBILIOA <pOK CcAyXOH.

Muorosaementume NMN3CH

B HacTosllee BPEMS BENMYCKAETCA HECKOJBKO -CO’_I‘eH THITGB MHOTOSJIEMEHT-
HHX {0JYRPOBONHHKOBBIX HHEHKATOPOB, B TOM YHCAS, SHAKOBHE, MOAYNH LKA,
 MOAYJH 3Kpaud; OHH pPA3dyalOTCA WUHCIOM, pasMepamMH H KOHQUrypauHell CBETOM3-
JYYAOUHEX 3JEMEHTOB, W(BETOM CBEYEeHHs!, KOHCTPYKTHBHBIMH (PeICHHSIMH,
3HAKOBHE HHIHKATOPH B OCHOBHOM TDEJHASHAYEHH JJIsl OTOODANEHHR HH-
¢opmanmn B BHEe uAdp m Oyxs. Ha paGouem mone MOXeT OpHOBPEMeHHO OTO--
GpaxkarbCsl OfHO 3HAKOMecTo (OnHOpaspAlHHII HEAMKATOP) HIH HECKONbKO 3HAKO-
Mect (Muoropaspsymbii). Ilo yHCHIY Sn€MEHTOB H ®iX B3AHMHOMY PACHOJIONEHHIO B
npefiesax IOJA OXHOLO DPa3pAia pa3vyaloT NeTHpEe THIIA SHAKOBHX HHANKATOPOB::
1 —cemncermenTibdi, Il — nepsitncermenturdt, I[II —3b-cermentnbli  MaTprIHBIA
IMN3CH 1 IV — msricerMeHTHE.

Hppuxatops I tana moryr 6uitb nHOPOBHIMH, GykBenHO-UH(pPOBHIMH H obecre-
URBAOT OTOSPAMENHe BCErO Psfa UMOP C NPHEMJEMBM JWISi BOCHDHATHA SCTETHUE-
cxum kauectBoM. Hmankatopw Il THna mospoasior ©OTOOpamaTh w(pH H Orpanu-
uernHii HaGop ‘GyKB pyockoro H sathHcKoro asipapmros. HauwGosee yHHBepCasmHBI
wnnxaropp 111 Tuma, Ilpun paGore ¢ STHMH HHJIHKATOpPaMH KOHCTPYKTOP amnapary-

. DBl MOKET H3MEHATh HauepTaHHe OTHSVLHBIX cHMBOnOB. Hunmkaropw IV thHIZ no-
| NOvIEsIoT TPYINY HEAPKaTopos Il THNA M TpeIHaSHAYEHBL JAH OTOOPAMEHHS CHMBO-
. IOB NOMSIPHOCTH H NepelioviHeHs B NHQPOBHX YCTPOACTBAX € HETIOJHLIM  UHCTIOM
~ Paspmnos.

Uspectns: pazimyume konctpyxrisekie Bapuantel [III3CH. Ocnoshpe npymms
| KOHCTpyKupi — rEGPHIHEE HHAHKATOPH H OeCKOPIYCHBIE MHOrOSNEMEHTHbHC HHAH-
KaTOphL :

?; I'nGpupneii HHJHKATOP — ©#a6op ONHONIEMEHTHHIX KDHCTAJVIOB, {D33MEILEHHRIX:
ﬁ!,ia OCHOBZHHH KOPUYCa 3ajanMeM oGpasoM. Kamibfi aneMeHT DaclOJOMEH B 10
ffmc'm, cpopuwipopantofi BHYTPH OOGWEro AJH BCEr0 HHAHKATODA  CBETONPORGAA.
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Prc. 4.3. KOHCTPYKUHS MCHOJIHTHOTO MAHAPHOTO HHMKATOPA Ha OCHOBE 3MHTAKCH<
aJbHOf CTPYKTYDH, BHpallleHHol Ha Henpospausoll nomnoxxe GaAs :

I 1 .
-~

Prc. 4.4. YacTh CTPYKTYPH MaTpPHUHOrO HHAMKATOpA OTpaxatoulerc Teoa (a) # mo-
nepedHuft paspes YyacTH CTPYKTYpH (6): ) ~

I — cBeTonmOn; ‘2 — NPOBOAKAK; 3 — KORTAKTHAS IUIOL(aAKa; 4 — OTPAaXawLas CTEKIAHHAR Mia-
cTHHA; § — nonJoXKKa; 6§ — xaTon; 7 — UepHsIlee NOKPHTHE; 8§ — anon

Prc. 4.5. Yactb CTPYKTYpPH Mat-
PHYHOTO HHAHKATOpPa HEOoTpaxa-
- lowmero Tuna (@) H ronepeyHwd
Paspes HacTH CTPYKTYpH (6):

§ == CBETORHON; 2 — NPOBOIHAK; 3=
KORTAKTRas Iomanka; 4 -— Nogjox-
Ka; § —KaTon; 6 — YepHsIee NoKphbi-
THE; 7 — aHop




" [lonocTb 3aloJHeHa CBeTOpaccemBalomeli macrMaccoli, obeclieuuBaomieli  MHOFO-
KpaTHOE PACCeAHHe CBeTa, H3NYYAEeMOro SJEMEHTOM, H COOTBETCTBYIONIEE yBeJMTe-
im{e ceeraueiicss yoBepxHocTH. Tak yerpoenm uwdposee HEAEKaTopel AJIC321,

© AJIC324, AJIC326, AJIC332, AJIC333 u xp. Hcmomayercst taxxe nuddysno-pacce-
ppalomas TJeHKa, HAHOCHMAs Ha JHIesyl0o NOBEPXHOCTH cBeronposoza (AJIC309).

_ HmpuxaTops ¢ yCUeXOM HCTOJB3YIOTCS B YCTPOACTBaX HHAHKAIMY BKIIOTEHHS
FOTOBHOCTH X pabore, HanHuns” HanpsxeHwsa B 0Joke, HOpMaJbhO# paborocnocol-
HOCTH y3la, @BapHAHON CHTYaIMH, AOCTHMKEHHS TEMNEepaTypHOTO IOpOra, BEITOJIHe-
Husl (DYHKHHOHAJBHOrO 3afilaHHA H B JPYTHX YCTDOHCTBAax, XOPOLIO COTJIacysich NO
3eKTPHYECKHM - NapaMeTpaM € IOJyNpPOBOJAHHKOBEIMH NPHGOPAMH H MHRDOCXEMaMH.
DBeckopnycHB# MHOTO3JEMEHTHBIH HHAHKATOP — MOHOJHTHAA /KOHCTPYKLHS, OC-
HOBOfi KOTOPOH SBAsieTCs SIHTaKCHAaJbHAy CTPYKTYpa € H3JAYYalOlMMH CBeT p-n
flepexojiaMi  3ajlaHHOR KoHQurypaunu (pmc. 4.3). DnErakcraybHas CTPYKTYpa BEI-
pameHa Ha OOJJIONKKe H3 apceHnia rajnus., Besoas ot p-obiacte BHIIONEEHE B
BHJE TJEHOK amomumus; nt-oGnactb —obmas Ans Bcex saemenros; SigNg (BuTpHA
KPEMHHS) — IJIeHKa JHSJEKTPHYECKOro MPOCBETIAIONIEro NOKPHTHA. B TakoM XOH-
CTPYKTHBHOM HCIOJHEHHH BHIOJHAETCH IIHPOKAs HOMEHKIATYPA MHHIHKATOPOB — OT
npoctefinx ceMucerMentuex (AJIC313A-5) — no crasyieMeHTHbIX JIHHeRHBIX HHJH-
katopos '(AJIC345A-5).
YerpofictBe MATPHUHEIX NOVIYDPOBOAHHKOBHIX  HHIMKATODOB  HIUNIOCTPHpPYETCS
pHc. 44. Ha puc. 4.4,0 nokasana KOHCTPYKTHBHAsi CXeMa HHIHKATOpA OTpaXalomero

- gunra. Ha amoMuBHeBOR MOamoXKe § PacTojOXKeHH KATOJHHE SICKTPOAM B BHAe
JMHeHHHX mpoBORHNKOB 6, BHBOAW anonoe & PachoVIOKeHW IO KpasM TIOAJNOMKKH.
- Ceeromnygaronipe puop (CHJII) I pmomenleHH B OTBEPCTHsI CTEKJSHHOA oTpaxaro-
e muactunsl 4. OteBeperds, B KotopeXx ycranosienn CHJI, mMeioT ckomenHwe
" nop yrnom 45° K OcHOBauHI0 GOKOBBIE TIOBEPXHOCTH, TIOKPHTHE TUieHKoil sonora. Ylo-
BEPXHOCTb AJIOMHHHEBOH NOMJIOKKH 3aUePHeHa 3a HCKJOUEHHEM KOHTAKTHHX TIJIO- °
IMaf0K B NPOBOJSANHX 3JEMEHTOB.

B uupsxarope Heotpaxamomero THma CHJI pacnojaraiorcss Ha WOLNOIEKe B
1aXMaTHOM Nopsike (pHe. 4.5).

Pexomenpanuu no sxcnayarauun MIN3CH

; 3HaJeHusi NapaMeTpPoB [ONYNPOBOXHHKOBEIX HHJIHKATOPOB ONHOFO THNa
Jexar B HeKOTOPOM WHTEpBaJe, OTPaHHUHBAOMOM MHHMMAJBHEMH HJIH MakcHMalb-
HEIMH 3H2UEHHSIMH, YKa3HBAEMBIMH B CIPABOUHBLIX NaHHHX (BOIMOXHHI H ABYCTO-
pounne orpamnuenns). IlpH pacdere ycTpoiicts ¢ NpHMEHEHHEM HHAMKaToOPOB peko-
MeHjlyercst, Kak IpaBHlo, OPHEHTHPOBATHCA Ha <HaMXynumf cayyad».

IMonymupoBOAHKKOBEE HHAMKAaTOPH HMEKT OHEHb BHCOKYI0 AOJTCBEUHOCTH. B
TeXHHueCcKofi QNOKyMeHTalHH Ha HHJHKaTOPH, KaK MPaBHJO, YKAa3bBaeTcs  MHHH-
. Manbias napaborka 15000 u, a B obmeruennbix pexumax 30000 4. Ilpu stom mpo-
RO/BKHTENBHOCTE HAPAGOTKH ONEHHBAeTCs MO HEKOTOPHIM YCJIOBHHM BEJIHIHHAM, Hash-
naemm KpHTepHIMH HapaGorke. Hanpamep, TIpHHHMaercs, WTO FPKOCTh CBEYEHRS
nl[l!;ILHKaTﬂpa JIOJDKHA YMeHBIMHTECH He Gonee yeM Ha 30% TepROHayaJLHOTO 3Ha-
Serns. Ilagenne siprocTH Ha 30% sBARETCH KpuTepHEM mapaborgn. Mmankarop
.H'rae'rca FOJIHHM, €CJIH BpEMsi, 3a KOTOPOE SPKOCTh CBEYEHHS €ro ymana Ha 309,
e NpPOJIOMHKHTEIEHOCTH MHHHMaJIbHOH HapabOTKH, YCTaHOBJEHHOHR B KOKyMeH-
HH, HanpuMep 15 000 4. B pagromoCHTeNbCKOH NPaKTHKE MOKHO JONYCTHTh H -
blliee W3MeHenHe spkocTH, Hanpemep me ua 30, a Ha §0%, rem Gouee, uTO




TIPAKTHYECKH SPKOCTH HHAMKATOPa PaJHOMOOHTEN L OUEHHBACT MO YHCTO CYOBeKTHB-
'HHM BrieyaTieHHsM. B sToM ciyuae MHHHMManpHas HapaboTKa COCTABHT yKe He
15 000 o, a, mampumep, 25000. Onur noxaswsaeT, aro IIITH paBotator 70..80 u
Gonee THe. 1. (okovid 8. 10 ser nenpeprmmofl paboTH).

i ﬂJlF[ TOBHUIEHHA HAJEKHOCTH .paﬁm'u HHIHKATOPOB PEKOMEHAYeTC s 3KCIWIYyaTH-
POBaTh HX B OOJICTYSHHHX (POKHMAX, HalUpuMep MpH palousx TOKaX H HampsKe-
HHAX Ha yposHe 05..0,7 oT nmpementHmx 3HaveHmfl. Jlpw 3TOM HPKOCTE CBEYEHHS
6yner BUOUHE NOCTATOYHA JIW MDPAKTHUSCKHX Tenef, Henbash NPEMEHST: HHIHKATO-
PH B NPEIETbHBX DEMCHMAX, :

Bo Bcex cayuasx NPHMEHeHHs CcJeAyeT BHOHPATH MECTO PAaCIOJOMKEeHHS HH-
JUKATOPa M KHOCOS ero KpenvieHHs Tak, MToDH N0 BOSMOIKHOCTH CHH3HTH TeMilepa-
TYPY Kopmyca (H COOTBETCTBEHHO TeMllepaTypy p-N mepexona umaukanopa). Tlopbi-
LIEHHE TeMMePATYpPH BCELNla BEMET 'K YXYZIIEHHIO (lapaMeTPOB HHIHKATOPOB H CHH-
JKEHIHO MX HAJCMHOCTH.

PafoTh no ycraHOBKe H MOHTAKY HHAMKATOpOs TpebyIOT TILATENLHOCTH H aK-
KYPaTHOCTH. ]

BHBOIH HRIHKATOPOB pPeXOMEHiyercs H3rH6aTh Ha PACCTOSHHH He MeHblleM
2..3 MM or Kopmyca. Ilpe u3ru6aHHH BHBOLOB ClAeiyeT OOCCHEYHTb HETOMBHIK-
HOCTb HacTH BHBOAZ, TpHIEraloued K KOpNycy, Ha paccroswuH 1.2 MM OT Xop-
nyca. MEII"MGH BRIBOIOB JOJIKHB! ObiTh TUIABHEIMH C© PagHyCOM 3aKpyrJaeHust He Me-
siee_ 1 Mm. Heswsst PHYTH BLIBONE HHCTPYMEHTOM, MMEIOUIMM OCTPhie KPOMKH.

~ Econ wnpmkaTop NpukieHBaeTcs K IAATE WiH DaHeau mprbopa, HYXKHO CAEIHTDH
3a HHM, 4to0H KJeH He TIONAJaJd Ha HIAYYAIOLUIYI0 TOBEPXHOCTB, 3arpPs3HEHHYIO
fIOBEPXHOCTE HHWKATOpa CO CTGPOHH HaOMIOMEHHA MOXKHO NpOTEpeTh GaTHCTOM
i BaTOfl, CMOYEHHOH CNHPTOM.
' Crexyer #3beraTh HEOIHOKPATHHX NiepenNaeKk BHBOAOB HMHAHKatopos, [lajky
PEKOMEHAYETCH MPOHIBOAHMTL HA paccrosiumu 3..4 MM or kopnyca. Bpems mafiku
. BOMKHO OHTE MHHHMaJbHEM —mMe Gomee 3..4 ¢ Jlafiky BHBOJOB HeoGXOXHMO
BHIIOJHATL HH3KOBOJbLTHHM Taf/LHHKOM,
) Jano massbHMKa ClA€LyeT 3a3eMIHTb, YUACTOK BHBOKA OT KOPIYca HHIHKATO-
Pa 1o MecTa Tafikn pPEKOMEHAYETCH SaXKHMaTh NHHUETOM C FyOKaMy H3 KpacHoi
MenH, 34T00H He neperperTe HHIMKATOP.

Yerpoiicrea va NMIN3CH

Ha puc. 4.6 nokasano ycTpoficTB0, CHIHaJNH3MPYIOIEe YCTAHOBJEHHE 3aNaHAON
TeMOepaTypel B TepMocTaTHYeCkoM o0beMe. B HayabHOM TOJIOMEHHH TPH BBEICO-
XOM OMHYECKOM CONDOTHBJEHHH JAaTuHKa-Tepmucropa R1-Tpausucrop VT1 3anept —
TOPUT CBeTOAMOX KpacHoro neera VD2 (remmepaTtypa nosmuiaetcs). Ilpe nocts-
KeHHH 3afaHHOf TeMllepaTypH H CHHXXEHHH JO COOTBETCTBYIOLIETO YDPOBHS CO-
npoTEBAeHyA TpausncTop VTl OTKpHBaeTCs, MOCAE Were racHeT KpacHHA # 3aro-
paercsi seqenmidi ceeronmo VDI,

CxeMa WHIHKAUHH HaJIHYHS CHTHANA MOLYISUMH TpHBeneHa Ha pHe. 4.7. Ilpu
TIOABJEHHH Ha BXOJe CHIHANa MOLYJAUMH YacTh SHEPTHH 3TOLO CHrHaka Npeobpa-
ayerci B MuraHde cseronuona VD. Ilo HMHIHKaTOPY MOKHO BHSyaJI!:HO CYAHTE O
HaJHYHH CHIHala MORYJITIHHU.

CBeToAMOAN ycMeHO NPHMEHSIOT JUI8 HHAMKAOUH COCTOSHHS  JIOTHUECKHX
YCTPOKCTB, uTO ChBaer HEOOXOHHMO NPH KOHTpOJE BHIXOIHBIX H BXOAHHX yCT-
poiicts, zenaer YNOOHBIM SKCNMIyaTalio CHCTeMbl. -AHANOTHTHOE TIDHMEHEHHe OBe-
TOLMOJB HAXONSIT 1N HHIHKALMK coctosmus TpErrepunx mueek B O3Y m Grokax
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Puc. 46. Cxeua HHIHRALNH 3a,nannoﬁ Puc. 4.7. Cxema HHIPKalU#H HAJIATHR
- TeMuepaTypu ° CHTHaJla MOAYJISIHHA

[PerucTpoB, 0COGEHHO NPH MHATHOCTHYECKOM KOHTDOJE # OTNaike. BeckopnycHewe.
CBETOAHOAL! HCNOMB3YIOT NNl KOHEPONs. paboTocniocofHOCTH 3aKpHTEX Gnoxos. Cpe-
| TOMHON, BCTPOGHHHH B SaKpHTHE IGJOK, CHIHAIHSHpyeT 06 wrkase wim cfoe Ges
| AOTOJHUTEVHEX NPOBEPOK H 3MEpOB. 910 TOSBOMRET COKPATHTL BPEMA yCTpaHe-
| HHfL HeWCMpasHOCTE B cucreMe, Ha pue. 4.8 noxasana cxemMa MBIHKANUH COCTOSHHS
| BHXOJa JIOTHUECKOTO 37eMeHTa. Csquaﬂe cBeTOpHEOfa VD COOTBETCTBYET HH3KOMY
| YPOBHIO CHIHAZA HA BEXOJE.
l _ Ceeronmon ¢ mepeMeHHHEM uBeroy cpetenus AJIC331A moxer CHYRHTh HHIH-
 KATOPOM H3MEHEHRf TOKOBHIX PEXAMOB B SJexTpounux nemax. Ha puo 49 noka-
\3ama cxeMa HCTOJB3OBAHAS HHHKaTOpa JAJfA TOYHOH HACTPORKH DAaIHONPHEMHHKA
‘Ha panmoNepefaionlyld cTanumio. B Gnoke VI npH OTCYTCTBHH BXOJHONO UOJE3-
HOrO CHTHANA B SMHTTEPHOH LENH TpaHaucTopa VT Teder MaKCHMAJIbHBE NOCTOSHHELS
TOK, KOTOPH i BHSHBaeT KpacHOe CBedeHHe BHEKaTopa VD (nepii Hanyuarmumii me-
pexon oTkpHT). [lo Mepe ycHJIeHHS BXOJHOTO CHrHaJA IOCTOAHHAN COCTABVIAKINGA B
“BMHTTEpHON WeiH naaaer, DOTEHIHAT oOpenuell TOUKE HHAHKATOPA YMeHbIAeTCS,
“'(m(punaemr{ mpaBHi Hanyuaromuf nepexofl. Taxwv obGpasom, BO Bpems uacrpoﬁxm
‘iper cevenns HH/HK2TOpa (OCIeroBaTe/bHO MEHAETCA OT KPaCHOTO JO 3eNeHONo,
f-: EcnH ynoBleTBOpsieT XpacHHNA IBeT CBEUeHHs HHAMKATOPA H He NPEIBbABISETCS
ismuicoxnx 1pefoBatnfi K ero APKOCTHEM XaDaKTEDHCTHKAM, DPEKOMENyeTcs B Ka-
HecTBe 3NeMEATa HHAHKAUHH NOTHUECKHX CHTHAJNIOS HPHMEHATh cBerojmon 3J1102B.
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Prc. 4.9. CxeMa HHIFRAUHH HACTPORKH

He. 4.8, Cxema HMHIMKAUME COCTOSHHA
Ha pafHOTEPelalomy0 CHIHAJH3AUMIO

YecKoro sfnemMmeHTa -
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" Puc. 4.10. CxeMa HHIAHKaIEH npu BEmo; - Prc. 4.11, CxeMa mHIHKauEH NPH BE/O-
UeHAH [J1 HaOPAMEHHs BEICOKOr0 - YEHHH JJIS HanpsiKeHHs HH3KOrO ypOoBHs
ypoBn# 4

CxeMa HHIHKAlUHE ¢ HPEMeHEHHeM CBETO[HOAA TIpH BKJIOYEHHH €r0 Halpske-
HHeM BHICOKOTO YpPOBH# Tpuselena sua puc. 4.J0. B s10if cxemMe MOXHO TaKKe
npaMeHnTh Murpocxemu KI165JTA1 — KI55J1A4, KIS5J1AS.

" CxeMa WHAMKAaIWH C TPHEMeHEHHEM CBETOMMONA TPH BKIKOYEHHH €ro HafpsKe-
HUeM HH3KOTO YPOBHF TpHBejena Ha puc. 4.11. -

~

Cnpasounsie pannsie ITNI3M

2J101A, 2711016, KJII01A, KJI1015, KJI101B. CeeroHsnyvaplnde au-:
0N, KapOHAOKDEMHEEBHE, HeATODO W@era CBeveHHs. KOpIyca MerTajumyecke.
Tlpennaspavens Ans oroGpakenns mHboOpMauBy B BHIe TOUKM MJAH APYFHX TeoMer-
prueckux Quryp, a Tarke JJH HCTIOJB30BAHHA B YCTPOHCTBAX — aBTOMATHUECKOTO
perymmuposanss. Tumn JIEOJA YKa3HEBaeTCA Ha TPYNHOBOH Tape.
Macoca ouona He Gosiee 003 r.

OcHoBHBE mapaMeTphi:

flpkocTts, KI/M2, He MeHee:
3 298 K

mpu T=29 ) . . .

SAIMA, KIQIA . 0 0 o W e, e s o ow o o« o 0

2JHOLB, KAIOB . , , - < =« '« =« = « +« « = 15

‘ KJI101B oo Ll L T R e~ P T )

npu T=343 K

2J1101A, KJIIOlA, Kmesp . . . . . . . . . . 4

2J11018, KJHo1B . . L emwl. w6
Mocroskmoe npsMoe nanpmxenue npn MAKCHMaJBHOM TOKe, npr (T=
=298 u 343 ng B, He Gonee: .

2JT101A, 2711016 . : o it = et s = om 5D

KJ1014, KJI101B, KJI101B . - . b5
[ocroaunmit npamol Toxk (F=263 no ‘343 K) ‘MA, me ﬁcmee !

271 A, Kaio1A . . . 2 S et ey s wm osl 10
*ORROIB, KJIIGLB . . . . . . . LT . . . .20

Kmoig .. . . G oo - . . .4

3J1102A, 3JI102B, 34"021" AJ1102A, AdA1026, AJI102I. CeeToHamyuamnile
IHomH, ‘bochun-rasmHesHe, SNATAXCHAJLHEE, KPacHoro IBera oBedenufl. Kopmyca
MertajiocTexnsmane. [lpennasnayens pis oroGpaxenns HadopMauum.

- Jnope MapKHpyoTCs UBETHHME 7TOuRamu: AJI102A —wpacnofi, AJI025 —
AByMsi kpacuumu, AJI102T — 1peus mpacnmm 3J'1102A——'!ej)80}1 311026 — jBy-
M vepreMH, 3JT102T — 7pems wepHHME,

Macca pnona we Gosee 0,25 r.
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OcHoBlue napamerpr:

Cuna crera, MKKJ, He Menee:
AJIIO02A upn lup=5 mA u T=208K- . . .. . . . -40

~ 3J1102A nph. Inp=5 MA u T=298K ~ , ioa w0
npe lyp=bmMA B T=343K . . . . . . . . 25

AJI102B npu Inp—m MAmT=208K . .,. ... . . . 100
3J11026 npH Inp=20 MA u T=3 3K . 11
AJNO02T mpH lup=10 MA u T=298 K oo Ar s o 20
371102T nipy byp=10 MA u T=208K . oL . 200

, npa Lyp=10 MA 1 T=343K L sl e ol 2 LI08
: TlocTossmoe mpaAMoe Hampskehue, B, He Gosee:
2 (ana 3JI02A m AJII02A mpr Inp=>5 MA, 311026 u AJ[102B mpn
Inp=20 A, 3J[102I' m AJHIO2T gipn lop=10 mA) . - : 28
lpenessto ponycTumble sxcnnya-rauuunnue JaHHbe: s
IMocroanuwil npamoit ok (T=213... 323 K), mA: . i

ANO2A, AJTI02T, 3JTM02A, 3Jueer . . . . . .. 10
AJI02B, 3JT102B . P e misten e g 2
ocrosnmsit npaMoit TOKa (T =393..343 K) ’ ‘10

y ObpatHoe HampfxeHHe NOCTOsHHOe HIH nwny.nmnoe (npu JAHTeIBHO-
cTH HMnyasca 20 mMkc m gacrore jo 1 xlu), e T

GATOZA.3A1028. SAT02T.
ANTO2A.ANT026. ANTG21

AJI301A, AJI301B. Cperousiysamomue AHOJE, Qocui-TalneEHe, SIHTAKCH-

e, SeckopIyCHEe, KpacHoro mpera cBegenms. JIpemuasHayeHBl Ui BCTIONL3O-

HEf B HEIEKATOPAX, ONTPOHAX, rHOpHAHEX Mukpocxemax. Jlwoasl maprupyioTcs

eTHHMH TOYKAMH: AJI301A — onno# xpacnon AJI301B — naByms xpacnmm
Macca zHoAa me Gonee 9 Mr. =

OcHOBHBIE DapaMeIpnl: -

Cn.na CBeTa, MKKJ, He MeHee: K g
AJI301A npd Inp=5 MA LT el @ w ae 2D
AJI30IB - mpE Inp=10 MA . . . . . . - . . -



IlocrosiHnoe mpsMoe wMampsiKeHHe (AJ1301A 'n:le Inp==5 MA,

AJI3016 mpm lnp“-lo MmA), B, ne Gomee . . . e s e, 28

Ipeaensunii nocrosuHe npamﬁ TOK, 4!
(T=213... 343K), B e L Ol et 0

ANB01A. AN3076

- " Ubermeie mousu . Komnagwd

2

40° - v \ ‘g ———

Beixod

5 + ] clema
12

AJI307A, AJI307B, AJI307B, -AJI307T. CperoHanyuamolnfe JHOAH, APCEHHA-
rannii-aIoMHENeBRe, Kpackoro (AJI307A, _ AJI307B) m senenoro  (AJI307B,
AJI307T) usera cpevenns. Kopmyca nnacTMaccoBhie, Hpennaanaqem .nmz orobpa-
KeHHd HHpOPMAIHH.

JIHOE MapKADPYIOTCH MBETHEIMH TOUKAMH: AJI307A-—o;mou ueprof, AJI3076—

AsyMA uepHzuwu, AJI30TB — omuoi qepnoﬂ AJIBOTI‘—.ﬂByMst YEePHEIMH,
:Macca nwona me Gouee 025 r.

L

Ocuopunie napamerph: -
Cuna ceera, MKKA, He MeHee:
AJd307A mpr Y®P=10mMA . . . . . . . . . . . 015
AJI3076 npm lup=10MA . . . . . . . . . . . 09
AJI307B npa lpp=20MA . . . . . . . . . . . 04
AJI307T mpr Iop=20 MA . . s Le#i. 3 LB
ITocrosunoce npamoe Hanpsxkende, B, He Govee: -~
AJI307A, AJI307B npH Inp-—lo MA: o & s v A e e e 20,
- AJI307B, AJI307T ape lop=20 MA . = 3 28
Mpenenbned NOCTOSHHMI npmoﬂ TOK (T =213.. 343 K) MA' i )
AJI307A, AJI307TB . . - 2 e oa 20
© AJI307B, AJI307T . . § fapu e s BT Ao 22
ITpeneseroe obpaTnoe }nampmxeﬂne B o hiak s e w g B

ANZO74, ANZ07E, ANSO78, ANISO7I

47 15

- Do
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2J1105A. [ludpoBeli oxHOpa3pSAHEE HHAWKATOP, KApOHIOKpEMHHEBHH, IKeaTo-
OpaHXKeBoro upeTa cpeyenns. Kopryc IIaCTMACCOBRIE. Ilpenuasnauen nJs omﬁpa-
Xenws HHGOpPMalEH B BHAe LNubD.

Hnpnkatop wMeeT CeMb CECMEHTOB, Hs.uyqammnx CBET TIPH npoxomeﬂmx npa-
Moro ToKa. KomGHHauMu cerMentoB, OCYLIECTBJseMHe BHeumefi KOMMyTauHefl, mo-
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 8BOJIAIOT BOCAPOHSBOANTE WHPH ©T 0 mo 9. OrpuuaTeNbHLE BHBOX MapKUDyeTca
\XBETHOH TOYKOH Ha TOpUe WHAEKaTopa y obuiero smBofia 1, Bricora HuppH 5 MM,
. Macca mnnmxaropa e Gogee 0,8 r.

Topsinok nopKmMoOueHHs BHIBOAOB HHIHKaTOpa
BJfl DOAYICHHA M30Gpamenys WHGPH

,ml:::g‘ TMoaKaouaeMHe BHIBOMK l 2?,;':&?;2" Tlonxnioasempe BHBOXK
nndps - nudput
0 2,3, 4,5,6,8 5 2,35 86,7
1 2, 8umm 4,5 6 2,3 45,6, 7w 2 3,5,
2 3,4,6,7, 8 6,7 8
3 2,36 7,8mn3d 4,567 74 2,6 8mmu3 45
4 2,5 7, 8unn 2 4, 5, 8 2,3, 45,6,7, 8
9 g, g, ?. 6, 7, 8 mim 2, 3, 4,

OcuoBHBE napamMeTpH:

Sipkocts (mpH ToKe 10 MA vepea KaXkImHil 3JeMeHT), He Me-

Hee &Il . . i L e % . d w5 s W W
Kos(pprumerT H3meHenmus ApkocTH, He Mewee . . . . 05
Ilocrosmnoe mpAMoe Hampskenwe, B:
mpr T=293K . . . . . . . . . . . . or22np06
opp T=343K . . . . : . . . . . . . orl8n06
Mpepensn ponycTHMBe SKCIMYaTAHONHEE JAHNME:
Tlpsmo#t Tok wepes saement (T=213..358K), mMA :© . . 12
Ilpamoe Hanpsixkenne, TPH KOTOPOM OTCYTCTBYeT —CBeYeHHe -
(T=213..343K), B . . . . . . . . . . . 1
2/1155A
77
F [
iy 8
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7
| | 11
N
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70
NN N

175 3x1,25=3,75




AJI304A, AJI304B, AJI304B, AJI304T. Ilndposhe onHOpa3pAfHbE HHIHKATO-
pH, apceHua-ochr-rajnmesHe, SNHTAKCHAJBHOIJaHapHHe, xpacHoro (AJI304A,
AJI304b, AJI304T) u senenoro {AJI304B) npera cpeuchus, Kapnyca GIACTMACCO-
sue, [lpeqnasnanensl ANA BH3YaNbEOH HHAHKALMH.

HHARKaTOp HMEeT ceMb CerMEHTOB M JeUHMalbHyl) TOYKY, H3JyUalollHX CBeT
IIpH IIPOXOMCAEHHH NpaMOD0 TOKa, KOMOHHALHH CETMEHTOB, OCYLIECTB/IAEMbEe BHEI-
Hell .KOMMYyTallHefi, TIO3BOAAICT BOCMPOH3BOAHTE NA(PPH of I @0 9 H AKeNHMANbLHYIO
TouKy. BricoTa nmbpn 3 MM,

Macca mHAMKatopa He Gosee 0,25 r.

OcuoBubie napamMeTpsi:

“fpkocts {mpa TOKe 5 MA yepes KaXJHH cerment), wu/m?, ' _
He MeHee:

A.ﬂ304A...........,.l40
AJI3046 . or 80 go 320
AJI304B (npu Toxe 10 MA qepea ®aMABH cenmem') 60 .

. AJI304T . % sow o= s w380
JlomycThMOe OTKIOHeHHe npsco:c-m %N . . . —60
-ITocTonsHoe NpAMOe Haupsxenue, B, me Goaee:

AJI304A, AJI304B (T=298 u 343 Ky. . . . . 2

AJI304B, AJI304T - (T=208 1w 343K) . . . . . 3

Tpeneasn0 nomycTHMEE SKCNNyarallHOHAEe HAadHbe:
Iocroansndi mpsaMofi TOK uyepes kamnabdi cerment (T<<343K), mA 11
Mgm}mm, pacceHBaeMasl BCeMH CErMEHTAMH nﬁ,nwxampa (T<343 K)
MBT: . . . s o v s G s -
ANI306A-AR304I

Henanvenue 1 Henonnewe 2
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AJI305A — AJI305)K, AJI305H — AJI306JI. Ilmdposie ONHOpa3psiHHe HHIH-
KaTopH, apcenua-pochua-rajinesue, xpacuoro AJI305 (A—T, X, H—JI) u ze-
nevoro AJI305 (II, E) usera cmevenna. Kopnyca miactmaccosme, Ilpennasnauens
AJIsl BH3YaJIbHON HHIHKALHH.




"_ HIuRHKATOP HMeeT CeMb CETMEHTOB H ACNHMAJBLHYI0 TOYKY, H3JyHaloliue CBeT
F TIPOXOXKIEHHH TpAMOro. Toka. KomMOHHANMH CEerMeHTOB, OCYyMIeCTBJIsieMEle BHEIU-
ﬁeﬁ KOMMyTalHel, TIO3BONKIOT BOCTIPOM3BOAKTL 1wbpPH o 0 oo 9 = .uelmuaumym
qouKy: Brcora unppn 69 Mm. .

Macca mHpukaropa He Gonee 1 r.

MapKupoBXa HHIHKATOPOB

LlBeT TOMKM " Lleer TofkH
g THn Tun -
HHAHKATOPA a 6 HEAHKATOpa a 6
AJI305A Bemmi Bennft AJI305E CHuui —_
AJI305B » —_ AJI305)K YepHuii Yepaui
305B Kpacusiit Kpachmit AJ13051 » —
JI305T » —_ AJT305K » Benri
AJ30511 Cunnit CHHH# AJI305J1 — —_—

OcuoBrre napamMerpu:

~ Slpkoce (n:pu roke 20 mMA wepes axcaniii cerMeB'r) K/m% He Menee:

AJI305 (A, X} . .
AJI305 (B, ) . .
A3 (B, I, K) .
AJI305 (T, E, JI) .
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JomyctimMoe OTKNoueHKe mpxocm %

AJI305 X)
AJI305 (B, T, E, n-n

Tocrosumnoe mmme Haupmeane (npn Toke 20 MA) B ue Bosee:

Ilpenesmennfi  nocToaRHER mrpﬂuou 'TOK qepea xaxmﬁ cemem‘ (T <

AJ1305]1
AJI305 (A,

AJI305 (B— }K, M— J'I)

<343K), MA
AJI306A — AJIS06)K, AJI306H. Matpuunnie HHIHKaTODH ApCEHHJ-GOCHHA-ran-

nueBue (AJI306A, AJI306B),

. —80

. 4
6

22

apcenup-rannuii-anomunnesie  (AJI306B—AJI306E),

pocpun-ramanesre (AJI306)K, AJI306U) xpacworo AJI306 (A—E) u sememoro
AJI306 (K, M) npeta ceeuemus. MHIHKATODH H3TOTOBjEHH MO TLIaHApHOR TexHo-
sioreH. Tlpeanasnavenn pns BHsyansmof HHHKATRY,

Hrpukatopn mmeior 35+ 1 NACKPETHHIX CErMEHTOB, COSZHHEMHHX B MaTpHIly C
NepeKpeCTHOR KOMMyTaluefl, HSTYHAIONIHX CBET NPH NDOXOKAEHHH NDPFIMOLO TOKA.
KoMGuHaliis CerMeNTOB, OCYIIECTBIAEMEHE BHelIHel KOMMYTALHeH MOSBOJSIOT BOC-
NIpOHSBOAKTL LMGpPH oT 0 no 9 v Gyxsu A, B, T, E, 3, H, 0—C, ¥, 4.

Macca muankatopa ne Goaee 1,5 r.

Mapkuposka unnuxaropos

1lBeT ToOukHM UBer Touxkm
Tun . Tun

MHAMKATOpA & 6 YEAHKATOpA = 6
AJI306A Beayii Benuft | AJI306]1 enemufi | 3enensi
AJI306B » — AJT306E » _
AJI306B Yepneit Ueprnit | AJI306)K Kpacuzi Kpacubrii
AJ1306T » == AJI3064 » —
,

Onpenenenre NoaspHOCTH
a:;:&%;; Psan, Konouka ”,;’;’;‘,';' Bg::;& Psan, xononxa MNonsipaocTs

1 Kononka 3 S 1 Konorka 3 +

2 Pap 1 4 2 Pan 1 o

3 Psn 3 ~+ 3 Pax 3 ~—

4 Pan 4 + 4 Pan 4 =

5 Koaonka 2 — 5 Kononka 2 +

6 OrtcyTeTByer 6 Or1cyTerayer

7 Kononka 1 — 7 Konouka 1 +

8 Konouka 4 — 8 Kononka 4 +

9 Pan 7 -+ 9 Pap 7 —

10 Pan 6 -+ 10 Pan 6 —_

11 Psn 5 4 11 Psix 5 s

12 Pan 2 -+ 12 Pax 2 —_

13 Konouga 6 — 13 Kononka 6 +

14 Konouka 5 —_ 14 Koaonka 5 +




= OcuoBBHe napamMerphi:

Skpxocte (mpu Toxe 10 mA Hepes Kaxmnﬁ ce'meﬂ'r) .KJI/M2 He mMmeHee:

) AJI306A, AJI306B . . . . 350
e AJI306b, AJI306T = T s s ke Ve e wa o SO00
- AJI306I, AJI306)K . . . . . . . . .. . . 120.
I AJI306E, AJI306U . . . 60
~ Jlomycremoe OTKIOHEHWE SIPKOCTH or opemiero uum ,naﬂ.uoro _}i}uuma-
Topa sHauenus, %:
AJ1306 (A B) - P R L R S -1 ]
AJI306 (B, T—E, I/I) S . - |
AJI306K . —50
- ITocrosiraoe vrrApnme z{an:meeHHe (npn Toxe 10 MA), B He Bouee:
% AJI306 . P - . e P
¥ AJI306 (B }K, H) LN G e sl e a7 3
‘ Mpepensuo fonycTHMble SKCNAYaTauyoHHble NaHABE:
"'_ TloctosHHEE noaAMoll TOK wepes Kaxnwf cerment (T<C343 K), MA it
5y ViMmysscHEE TIpAMON TOK uepes KaMJmi CerMeHt, MA, rrg_pn Tewnepa-
~ Type kopuyca ;o 343 K B cwBakHOCTH, He Menee 30 . ; 3001
@ MoinoeTs, paoceHBaﬁman nnnuKa'ropom (T<343 K), MBT:
5 AJI306 (A, B) . . 792
:._; AJI306 (B—H) . . . 1188
CANIGOE (A B, 2K,/)
BO6E —AZO6E
] as Bermas
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AJIC3HA. Ludporofi nsrmpaspsnumit FI[I3CH (cGopka CBeTOH3JIyYaKOINHX
apcenH-GochHUA-TAINEBHX AHOAHHX HHAKKATOpoB - ¢ ofmuM Karonom). Hunmka-
TOPH H3IOTOBNEHH N0 IUIAHAPHO-SHHTaKcHansuofi Texmonormy. Kopmyca. miacrMac-
COBHE; BepXHAf HacTh KOPNYCOB BRIOJIEHAa B BHAE JHH3, DAaclo/JOXEWHHX . Haj
KPHCTaJUIaMH COOTBETCTBYIOUIKX HHAHKaropop, Kamumfi KpHcTaJl mpencTaBiasier
€o6oft BOCHMHCENMEHTHRH HMHAMKATOp, HanydaroliHii kpacumii cmer. CGopka mpes-
HasHayeua Jaa paGoTm B KawecrBe TaGno, oroGpaxkalwouiero nHGPOByO HHpOpMa-
LMI0 B DaJHO3NEKTPOMHHK, YCTDOHCTBaX, B .HaCTHOCTH B 3J€KTPOHHHEX Ka/JbKyJd-
TOpax. -

Macca cGopku ue ﬁonee 5r.

OcuoBubie napane'rpu:

Uucno paspanos . . 5
- Cnnia cBeTa paspsna (mpn CPEABEM TOKe 08 MA l{ep& Kamﬂﬁ ‘cerment .
W CKBAaXXHOCTH 16), MK, He Mewee . 400
OTnomense Ccuibi CBeTa Hambosee HPKOTO K Cide peta Hamveree
- IPKOTO cerMenTa B COOPKR, He Gomee . . 25
IMocTonnnoe mpaMoe Haupskenue (MpH ﬂ'llpiliM‘OM ToKe 08 MA qepm
KaXaHi cervenTr), B, me Gomee . . . . . .-, . . . 2
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MNMpegeasho ponycTHMbie sucaayarahuonuue RaHHble:
. I/Inmy::wnsu TOK qqpes CEerMeHT (mpu JUIHTEIHHOCTH memca 1 uc),

E{ T=30BK - e

. 110
. T=308..323K . . . 5 o D, wh 110—3 67 (T—308)
. Cpennuii npsmoft TOK ‘Iﬁpe?. cemen'r uA
T T=308K . . e 5
i T—308..323K . . . 50,167 (T—308)
ﬁ O6patHoe HanpsKexHe OGO q>opMu (T= 32&K) Ha
43 CerMenTe (MakCHManbHOe 3HaverHe), B . 5

. AJIC313A-5. Iludpomoii ONMHODA3PSNHHE HHIHKATOP, HATOTOBJEH IO TAAHAD-
HO-SNHTAKCHAJIEHON TEXHOJIOTHH, KPACHOrO LBera csedeHHs, Geckopnycmmi [Ipen-
HasHaueH i OTOOpaXKeHHs LHQPOBOI H GyKBeHHoﬁ HH(OPMALAH, B Y4CTHOCTH B
'SJIEKTPOHHHX HAPYYHHIX 4acax.

 Macca HuaHKaTopa He Goaee 0,01 r.

OcuoBHbE NapaMeTpbi:

Cnaa cBeta .(TpH Toxe SMA yepes KaXJIHH CerMeHT), MKKI, He MeHee 50

Pasbpoc cuanl ceeta cérmentoB, Y, He GOonee . 30
IIpsimoe HampuKeHHe Ha CenvienTte (dlpﬂ nlpsmom Toke 5 MA) B
He Gonee . . . . . . « = o« 68

anJI.E.Jll;HO AONYyCTHMbiE axcn.nyawatum!mue Aasubie:

HMnyascHBIR TIPAMOT 'roac !lepes CErMEHT TpH cefMH BRTOYEHHHX cemen'ra'x
(ua gacrote 100 Tu), MA

T<3BK . . . . o « o o+ » « 5 s 20
T=308..333K . . . . 2002 (T—308)
3 Opemmn npsMofi TOK uYepes cermenT 'mpﬁ ‘CeMH BKIIOUEHHEX scemeﬂ'rax MA:
I' 308 333K . . - 5004 (T—308) :
O6patnoe Haﬂpmxeuﬁe P :bopmu H nepuonnqmo
cri, B « « . e e * = 5 e

Cnna cBera CerMemtoB onpe,ne.qﬁerca KAK ycpeMEHHaS O BCEM <Cer-
MenTaM #HHpukatopa. PasGpoc’ CHAH CBeTa CenMeHTOB OTPeIestHeTcs Kax oT-
HouweHue (B MPOUEHTAX) (Pa3HOCTH CHJK CBera HaHOOJee sIPKOTO CcerMenTa
H CHJIW CBETa HAHMEHee -xpxom HHIHKATOPA K CyMMe STHXK 3HaueHH.
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3JIC314A, AJIC314A. Lludposoft opuopaspauubifi HHuuKaTop, apceHn-¢ocdma-
raJnHeBufl, SMHTAKCHANLHONJAHAPHEN, KpacHoro ypera csedenns. Koprmyc maac-
maccopeii. ITpefnasnaues Jia oTOGPaKEeHHsT HHPOPMALHH. :

Huaukatop nMeer ceMb CEeTMEHWTOB M JEUHMAJLHYIO TOUKY, H3JYUYaloOlliHe CBET
OpH NPOXOXALHHH NPSIMOrO ToKa. KOMOGHHALMH CerMEHTOB, OCYLUECTB/f€MBeE BHELI-
Heff KOMMYyTayHel, MO3BOJMIOT BOCAPOH3BOAHTL Huppw or 0 g0 9 H ,rxeuﬂMaJley(o
Touky. Bricota undpu 2,5 M.

Macca sHaRkKaTopa He Goaee 0,25 r.

OcHoBHbIEe napaMeTphbi:

Spxoers (npn Toke 5 MA wepes wamawfi cerMent), ®A/MZ, He Menee 350
Pasbpoc APKOCTH MEXAY OTNENBHBIMH CerMeHTaM# HHaukartopa, % . 50
[locToanAoe Hampsokenne (Ha XaXIoM cenvente npu Toke 5 mA), B 2

MNpenebEo AONYCTHMbIE SKCONYATANHOHHbE JaHHpeE:

OGpatHoe Hanpsxenue moGoit @opMm M nepHopuunoctd, B . . 5

IMocrosrarft mpsmoft ToK qapes :xaxmuﬁ CerMent,
T<38K . . . o B
T=343K W w
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AJIC317A, AJIC317B, AJIC317B, AJIC317T. Llkameume IITI3CH, coctosuune
H3 NHATH cpé'rousnyqammnx aHomoB ¢ obupim xatozom AJIC317 (A, B) u ob6iuuM
anonom AJIC317 (B, T) kpacuoro AJIC317 (A, B) u sexenoro AJIC317 (B, I)
-nBera cBevens. Kopnyca miacrmaccosme. [Ipepnasnavenn past oroGpaenus HH-
$OpMALHK B BHZE YPOBHEH MIH M3MEHeHHIl BEJHTHH.



‘[ Vinnuxatops AJIC317A BHNYCKAaOT B KPACHOM KOpNyce, MapKHPYIOTCS ORHOH

| 1BETHOH TOUKOH, AJIC3175 —B KpacHOM KOpNyce, MapKHPYIOTCA JBYMA LBETHHIMH

ggﬂ'OqKaMH AJIC317B — 8 3eneHOM Kopnyce, MapXupyloTcs OAHOK uBeTHOR TOUKOI,
C317T — B 3senenoM KOpPNyce, MaPKHPYIOTCH JIBYMS LBETHHME TOYKAMH.

.:1- Macca muankatopa se Gonee 3 r. .
f OcuoBUBEE NapaMerpbi:
Cuna csera (npx npsaMom Toke 10 MA uepes xaxJbii CETMEHT), MKKI,
Menee:
AJIC3I7A . . . . . . . . ' 150
: AJIC317B . . . . . . L . . ‘ 350
1 AJIC317B i § &% w8 s e s 80
i AJIC317T " - 160
6[Ioc-rommoe npsamMoe Hanpamenae (Il]i}l HpﬂMOM TOKE 10 MA), B e
oJiee:
ANCNT BB) « & « w o & & 3 % = s & 2
AJIC317 (B, T) . S w w4 % w3
Z Hpe,uenbnﬂu MOCTOAHHHI npsmou . TOK qepez aaement (T=213...
- M43 K), vA . . . . o s W w e W s
: 37 ARC317 (A,6)
; &
, WS
A .
-‘ 5 ’ 7 .2 3 4 &
3 Bid A rofeprymo
P PP 4 AAC317(6,)
| ALECDE |5‘
B~ v
i
L= 72345
dbdbdb

Mecmo raprupobiu W \}\ \\\\ N\ \\
b L ) 7 2 3 4 ! 5
Has AJIC317A, B:

— anon A; 2—anon B; 3 —anop C; 4—anon D; §— anon E; 6 — obwmfl xaTox;

gt AJIC317 (B, T):

“gaton A; 2—xaron B; 3 —xaron C; 4—xatox D; §—xaton E; 6 —anon oSuwmi

. AJIC318A, AJIC318B, AJIC318B, AJIC318I. Llndpopne HHAMKATODH, AEBATH-
A3psiLIHbIe, apceHHA-(ochH-TannHeBrHe, KPACHOTO 1(BETA CBEYeHH:.

HHaHKATOPH COCTOMT M3 QNEBSTH KPHCTAJIOB, “KaMAH# H3 KOTOPHX COACPHHT
ML cermenTOB M TOuKy. KomMOMHauus CerMENTOB, OCYHIeCTBAACMBIE BHELIHer
MMyTaLHell, HO3BOJAIOT ‘BOCTPOH3BOZNTL LudpH oT 0 Ao 9:

Macca muankatopa me Gonee 7,7 T.



N OcuoBuble napaMerpbi:

Cura cBera paspaja (0pd HMIYJLCHOM NPSMOM TOKE Uepe3 Ka{Iuifi cer-
MeHT WIH TOUKY b MA), MRKZ. . . . . . . . . . . . 950
ilocrosinHoe Igmmoe HAlpsXeHHe (HA CerMeHtTe HiH Touxe Np¥ IOCTOAHHOM
Toke 5 MA), B, me Gonee . . . . . . . . . . . . L9
OGpatiuii Tok (npH ofpaTHoM HanpsxeunH 3 B Ha KaXIlOM CerMeHTe HIH
Touke), MKA, He Gosee Ser e S T s i
CONpOTHBJIEHHE CEIMeHT-CeIMeHT, paspai-paspsan, KOM, He memee . . 2
Hpeneanuo AONYCTHMBIE SKCIUIYATANHOHHBIE AavHble:

HMnymecHHI TOK gepes CErMeHT HJAH TOuKy (UpH 4acTo-
Te caefopaEHsi Hmnyaecor 100 Tu npn mobom umcie
BKJIOUEHHHX Cermentos), MA: 2

ANCIIBA— AAESIEI

A J ] Bud A
9 copep 23

ANC3I8A, ANC3TIEH
7-d paspsic 7t paapsd
. S S S
FIlEIE 1t
e, i
ToH _EDNEE .
L'y
o5 = ™~ 7 L v W n L el el Jf 7
¥ =1 © :
|
&
;% ASIC3186 , ANC3ISI
:;5 7dpaspsd  2-0 paspsf 1 paspsd
Ba A A4
B AIE riEl i
) ICIEIC 11
VR

Hns AJIC318A, AJIC318B:

I —xavon paspsima l; 2 —amox snementos C; 3—xaTon paspsaa 2; 4—amop saementos H:
5 —XKatox paspsna 3; 6 — agog saemenToB A; 7 — kartoj paspsiza 4; 8 — anon snementos E:
9 — xaton paspana 5; 10 — anop SacMentos D; Il — xatop paspsaa 6; 12 — anon snementos Gi
13— katop paapsga 7; 14— apop saemenToB B; 15 —katog paspsna 8; 16— awop 3JaeMEHTOB
F; I7 — xaton paapsza 9; A

nas AJIC318B, AJIC318T: .

1 —xaton paapsna 1; 2—anog snemenTos C paspsinos 2—9; 3 —kartop paspsga 2; 4 —anoA
sneMenyop C paspsiga-1, amop snementos H paspspos 2—9; 5 — karton paapsna 3; 6 — awol
sneMenToB A paspsaoB 2—9; 7 —xaron paspana 4; 8 —anon 9aementoB E paspsposB 2—9, anon
snementa F paapsma 1; 9-— xaron paspaga b; 10 —amon siementoB D paspsmos 2—8; 1/ —
KaTop paspsja.6; I2—amon snementos G paspsaos 2—9:; 13 —kaToj paspspa 7; J4—amold
snemMentoB B paspsmos 2—9; anon siaementa A paspspma 1; I5 — KaTon paspsga B; /6 — aHOA
saemenros F paapanos 2—9; anon snementa G paspspa 1; I7 — KaTtop pa3spsima 9



T<308 K. . & v "¢ % « v w s m”w 40
T=308..328K . . . 4012 (T—308)

o Bt oul

Cpeaunit mpﬂuoﬁ TOK Hepes cerment nnH Touxy (npH
JOGOM UHCie BKIIOUEHHBIX CETMEHTOB),

e o

T«308 K . s+ s 4+ e « s +« » . 3
4 T=308..328 K. . . . - . . . 1 3-012(T—308)
: PaccenpaeMas Ha 3nake MOIHOCTD (MpH  BKJIOYEHHHX
Y CEMH CErMEHTaX H TOYKe):

T<308 K i T R . |
. T=308..328K . - -+« « « . . 45—1,8(T—308)
L O6patHoe Ha]'lpﬂ)KEHHe moGof dopMH © HepHOmHY-

HoctH, B, 3 § 5 e cw e i e B

anMel]aHHﬂ. 1. Ca.ua CBETAa  IIePBOTO paspsjia  HHAHKATODOB
¥ - AJIC318B, AJIC3I8T ue menee 400 mkxn.
2. OTHOIleHHe CHAN CBETA Hapbo/lee SIPKOrO paspsifia K CHIEe CBeTAa Ha-
HMeHee FIDKOro paspsafia He OoJee 2.
AJIC321A, AJIC321B. 1lndpoBble ONHOPASPANHHE HHIHKATOPH, (OCHHA-TAN-
JIHeBble JKENTO-S€JICHOro LBera ceeyenus, Kopmyca mNnacrmaccoswe. ITpenHasHaue-
E;-H‘H JJ7 BH3YaIbHOH HHAHKAIHH.

ANC321A4, ATC3216 ) o -
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7 2 6 7 8 wWH#7B

L

I
i s EEReR
W

88
=

ﬂ

<

%o |E; ol 7z

as AJIC321A:
—awop F; 2—awop G; 4, 12 KaTog obuHf; 6-—&:-:0.!1 E; 7—anog D; 8 —anog C; 9—
op H; Iﬁ—anon B; I4—aﬂon A;

s AJIQSQIB
— gaton, A: 2~ xaton F; 3, 9, 14— anop o6uml& 6 — xaton, H: 7-—xa'mn E;: 8 —xartop D;
— katop, C; 11 — karop, G; /8 — xaTon



HupHkaTOp HMeeT ceMb CErMEHTOB H JIEUHMAJbHYI0 TOUKY, H3/yYaloliHe CBer
NpH KpPOXOXJEHHH NpsSMOro Toxa., KOMOHHAUHH CeTMEHTOB, OCYlIeCTBJsieMbe BHeIH-
Hefi XoMMyTaumefi, O3BOJSIOT BOCNPOH3BOXHTL LHGPH oT 0 10 9 M jeuHManbBHYIO
TouKy. ¥ mHaHkatopoB AJIC32IA cermenTsl HMeoT OOWHE KATOL, Y AJ'IC32IB—
obumuit anon. Bricora uudpe 7,50 Mm. ;

Macca supukaropa He Goaee 2 r.

.

OcHoBHbIE N2ZPaMeTPhi:

Cuira cpera (npu mpamoM ToKe 20 MA uepes KamaHi
CErMeHT HJIH TOYKY), MKKJ, He MeHee:

AN CeTMEHTA . . . « « .« . .« .« « 012
) ANS JelHMalNBHOR TOYKH . 0,02
OTHOIIEHHE CHJHR CBETa nayx MOBHX CErMeHTOB M-
nuKaTopa, we fonee . . 3

ITocronHHOe mpsiMoe HaﬂpHH(EHHE (Ha Kax(nom “cer-
MEHTE WIH [EHUMANLHON TOYKe npH TpAMOM TOKe
MA), B,He Golnee . . . . . . . . . 36

Tpeneiibao ponycTHMEE 9KCHAYATALHOHHME NAaHHbE:

OG6patHOe HalpsKeHHe JIOGOH q:opuu H HepHORHI-

HoctH (T<C343 K) B o e B @ @
[Mocrosunii npamoit ToK, mA:

T<BB K . . . . . + « . « - . B8

T=308..343 K. . . . . . 25—05(T—308)
PaccenpacMasn HHJIUKATOPOM MOLIHOCTD, MBT:

T<308 K . L .

T=308...343 K -+« o+« + « <« . T20—14.4 (T—308y

AJIC323A-5. ByxBeHHD-quJposoﬁ IM3CH, nnanapro-snuTakcuanbuuifi, Kpac-
HOTO uBeTa eBeveHHs, Geckopmychnii. IlpennasHasen gas oroGpakenHst Lu(bPOBOH
# GyKBeHHOX um]aopman.ﬁn B YACTHOCTH B 3JEKTPOHHHIX HADYYHHX wyacax.

Macca mHzHxaTopa He Godee 0,1 T

OcHoBHEIE NapaMeTpH:

Cuna cseta (npu ToKe 3 MA uepes Kamjmil cermeﬂ-r),
MKKJ, HE MeHee . -

Pastpoc criml cBera cemeuron %, we Gomee . . 30
Ilpsivoe mampsxenme ua KaMioM cermente, (OpH upamm
Toke 3 MA), B, ne Gonee . . . . . . . . 165
X MNpenemuo ponycramue axmnyaram:onuue panHpie:

HmnynecHuili  npsMofi  TOX wepes cerMeHT (l‘IpH cemi
BKJIIOYEHHHX cermeHTax uacrotre 100 I'n), ™

T<308 K . . 5 & .’ .. .2
T=308..333 K . . .. 2002 (T—308)
Cpenuuit npsmoﬁ TOK qepes cerment (an CeMH  BKJIO-
YeHHHX CErMeHTax), MA: ~
T<308 K o= e el 4 @ wiom gy 4
T=308... 333 K s . . 4—04 (T—308)
Oﬁpagaoe Hanpmxenue M06OR qaopm,[ “n rrep:-ronalmo- ‘
CTH, . e . & = .

Hpnueqannx l Cu.na CBETA CErMeHTa ONpeliefIHeTCss KaK  ycpen-
HEHHasi TI0 BCEM CerMeHTaM HWHAHKATOpA.

2. Pa3abpoc cuahl cBeTa CETMEHTOB ONpeReNfieTCH KAK OTHOWEHHE (e mpo-
UEHTAX) PA3HOCTH CWIH cBeta HanGojee H HAHMEHee SIPKOTO CErMeHTa BHIA-
Ka’ropa K CyMMe 3THX SHAYECHHH.
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AJIC324A, AJIC324B. lludpoBnie OLHOPASPSAHE HHAHKATODH, #PCeHHA-(OC-
(pHEI-TasIHeBBEe KDPACHOTO ilBeTa CBeueHHs. Kopnyca NIacTMaccoBHE. Hpennaanaqe-
HBl ISt o-roﬁpax(euﬂﬁ 1H$pOoBoit HHDPOPMALKH,

VIHnukaTop HMeeT CeMb CEeTMEHTOB H JIEMMANLHYI0 TOYKY, H3Mydaioliye CBET
HPE TPOXOXJEHHH NPSMOro TOKA. KOMOMHAUMH CEeTMEHTOB, OCYLIECTBJAEMbie BHEIL-
‘meft KOMMyTaIHe#, IO3BOSIOT BOCTIPON3BOAHTL  LHGPH OT 0 10 § M JeUHMAaNBHY0
TouKy. Cermentn HpmukatopoB AJIC324A mmelor obmmii Katon, AJIC324B — oG-
it apos. Buicota nEdpH 7,5 Mm. .
| Macca mmaukaTopa He Gojee 2 r.

OcuoBHule napaMerpni: ~

:

¢

3

E, Craa ceera (npH npaMom ToKe 20 MA 4Uepes kamxAmi CEerMEHT), MKKL, e

MeHee:

IJsi_CErMeHTa . Sh A i e AT e e e AGED

; IJis leqHMAJTBHO TOUKH . T e G el ot o L 10,08

OTHolleHHe CHAN ~ CBeTa JOBYX MOGHIx CErMEHTOB  HHIMKAaTOpa, He
Gonee . . ; el 3 3
ITocronunoe unpamoe nanpﬁmeﬂne (Ha Ka;zmou cememe HITH ,ueunmamnoﬁ

3 ~ TOuKe TpH npsiMoM Toke 20 MA), B, we Gosee . . . O . . 5

]

Mpenebso AONYCTHMbE IKCHJIYATAUHOHHNE AAaHHERIE:

QGpatnoe nanpsxenne JoGof qupMH H HepHOIMYHOCTA

(T<343 K), B" . P
[MTocrosiuHu# npsimoit TOK qepes cerMeHT MA:
T<308 K . 5 s w ey B 25
T=308..343 K . . - . . 25—0,5(T—308)
HiMnyaecHEE TpAMOH TOK (npn 'tu<10 MC II Iup cp= L
=256 MA), 12 5 B P B L 1]

Paccennaemas; mmnxa-mpou MOIIIHOCT‘!:, MB-r
T=21 3T % . T R

500
T=308... 343K <. e . T LT - ° 500—10 (T—308})
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Fnasa 5 3

; CITPABOYHBIE JIAHHBIE MUKPOCXEM,
TMMPHUMEHSIEMBIX JJI51 YVITPABJIEHNSA
3HAKOCUHTE3HPYIOUIHMH HHIVKATOPAMM

O6niue cBejienns M ycaosHule 06oinavenus

Verpofictea ynpamaenus 3CH npennassauennt ans npeofpazosalHus M
06paboTHY 9/JEKTPUUECKHX CHTHAMOB, MEHSIOMHXCH B COOTBETCTBHH C NepeaaBaeMoil
Indﬁ:opuauneﬁ, B CHTHaAH MANPHAIKEHHA HJIH TOKa, nojaBaeMuie¢ Ha 3JIeKTPOJH HHAH-
Katopa ¥ oTo6pa)aeMble Ha HHGOPMAIMOHHOM TOJEe B BHAE, YAOOHOM A GuCTPO-
rO B HAJIeXKHOTO BOCHpHATHS. OCHOBHBIMH CTPYKTYPHBIMH YCTPOACTBAME YNpaBJe-
uus 3CH B macrosimee BpEMs ABJSIOTCA MHKPONPOLIECCOPH,” MHKDOCXEMH M MHK-
pocGopky. Cerofus paavOMIOOHTENH HMEOT B CBOEM DPACHODPAMEHHH IIHPOKYI0 HO-



MEHKJIATyDy MHKPOCXeM H MHERpOCGOpoK. B npaktuke papuomwoGmreneli fas cxem

ynpan.nennﬂ SHAKOCHHTESHPYIOIUHMH HHAHKATODAMH HCNIONB3YIOTCS  (PYHKUHOHAIb-
' HO SAKOHYEHHBle MHKPOCXeMBL: TPHTTEPhl, CUETIHKH, NEWH(PATOPH LHPPOBHX CHI-
lHaJIOB B CHTHAJH NOSHIHOHHOTO KOHA HHAHKATOPOB, MYJbTHIJIEKCOPH, KOMMYTaTo-
pu H Jp. Jlis wanexuoii paGorm yetpofics 0TOOpaeHHs HAGOpMAlHM CJIeLyer
| yuATHBATH IKCIVIYATAUHORHYI0 H SPTOHOMHTECKYI0 COBMECTHMOCTh HHJWKATOPOB H
| ycipolicTB  ynpasnenus.  Opropomuueckse TpefoBaMMsi K MHIMRATOpPaM  yC-
raroprer  TOCT 29.05.002—-82 «HupnkaTops ungpOBEle 3HAaKOCUHTesHpYIONHe
Oﬁume 3PTOHOMHUECKHE TPeSOBaHHS», YCIOBHHE OGO3HAYEHHS MHKPOCXEM, METOALL
>usmepemm HX ITapaMeTpOB H -yipyrHe cBefienHs ompepeasiorca TOCT  19480—74
- «MEKPOCXEMb HHTETPAAbHEE, DIeKTPAUECKHE Napamerpw, TepMHHH, ORpeLeseHHs
H Gykeenunie o6GosHauenusi»; I'OCT -18683—73 «MukpocxeMH EHTerpajibHbie JIOTH-
yeckHe. MeToxm HaMepeHHSI 3JeKTpHUecKHX napamerpos»; TIOCT 19799—74 «Mux-
OCXEMB HHTErpajbHee aAHAJOTOBHE, MeTOfn H3MepeHHS '9JICKTPHUECKMX TNlapaMer-
'POB H_ONpee/ienus XapaKTePHCTHK»; T'OCT 22565—77 «MuKpOCXeMH HHTerpaib-
'the 3anommyaome ycTpoficTBa H SJEMEHTH 3ANOMEHAIOUIHX ycTpoiicte. Tepmu-
.nu, onpenenenns W OykpenHele — 06O3HAueHHsi  JEKTPHUECKHX [apAMETPOB»;
TOCT 2.743—82 «Oﬁoaaaqenuﬂ YCIOBHEE rpacbnqecxne B CXeMax. Bnemeu'ru -
. POBOH TEXHHKH».
s B Hacrosiuee Bpems neﬁc-raylo-r ZIBE CHCTEMH YCJOBHHIX oﬁosuaqeuuﬁ MHKpO-
'}cxerd' «crapast» — AJsi MHKpoczeM, paspaGoranHux no 1974 r, H <«HOBas» — mjs
‘MuKpocxeM, paspaGoTammmx moswe. M Ta u npyras cuctemm HMeloT obuiyio ue-
L’: HPEX3NIEMEHTHYIO (POPMYJy YCJIOBHHIX OGO3HauenHd. B crapod ‘cucTeme neppmit
3/eMEHT  ONpejiessieT KOHCTPYKTHBHO-TEXHOJNOTHUECKHH  NPHSHAK MHKpOCXE-
MH: 1 —monynposopxHkoBas, 2 — ru6puasas, 3 — njeHouHas, Bropo#i 3aeMent —
JBe OyKBH, Onpejieisionme (YHKIHOHANLHHMA NPHSHAK NOATPYNNH M BHAA MHKpO-
cxemb. TpeTHE 3JeMeHT—jBe LHMMPH, O0G03HAYAIOLIHe 'NOPAAKOBH HOMEp paspa-
OTKH CepHH MHKpOCXeM. UeTBEpTHii 3JeMeHT — OJHAa HIH [iBe WH(QPH, YKa3uBawo-
He TOPANKOBHE HOMep MHKDOCXEMH B AAHHOM CEpHH. B OGO3HAYEHHAX MHKpO-
CXeM IIHPOKOrO MNPHMEHeHHsi Tepesl fepBHM 3jeMeHTOM craButcst Oyka K. B mo-
BOfi© cHcTeMe mHeKc K u ueTHpe aneMeHTa 0603HAYeHHsi COXpaHeHH, HO paciuxpen
511, HAPPOBHX H OYKBEHHHX HHIEKCOB, a8 TaKXe TOPAJOK HX pa3MElLeHHs.

Ilepewiii snement — opHa unudpa, obGosnHauaromas rpyany Mukpocxem: 1, 5,
, 7-— NOJNYNPOBOJIHHUKOBHE MHKpOCXeMu; 2, 4, 8-—rubpuaupe; 3 —mJeHOUHHE,
epaMHUYecKHe H JIp. = -

Bropoii sarement — e WIH TpH UHPPH, 0GO3HAYAIONIHEe .nopmmosuﬁ + HOMep
epHH.

i Tpezuu AMeMEHT — B¢ GYKBHI, coomermaylomﬁe rzonrpynne H BHLY GyHKUHT,
HNOJHACMHX MHKPOCXEMaMH.

Herseproiii 3aemenT — yCIOBHHEH HOMEp B [aHHOH CepHH. L,
Jlanee NPHBOAHTCS TEPEYEHb YCIOBHHX OCOSHAaueHHH M (yHKIHOHAMBHEX
ficTB MHKpOCXeM, NPHMEHSieMHX B YCTPOACTBAX YNpaBAEHHS HHIHKATOPAMH.



OcHoBHbie NapaMeTps

ITapamMerpH, HMEIOIHE PA3MEPHOCTb HANPAIKEHHS:
2 Hanpswenue nuskozo yooens U (nor. 0) — HAnNpsIKeHHs: HH3KOTO YPOBHA JUIA
<«MOJNIONKHUTEALHON» JOTHKH! Wnd 3uaueHHE HANPSKEHHS! BHCOKOTO YDOBHSI JUIsi
«OTPHUATEBHOA»? JIOTHEH.

Hanpsascenue ebicoxoeo ypoers U (nor. 1) —HanpskeHds BHEOKOTO YpOBHS
Il TIONOMHUTENLHON JIOTHKH H SHAUCHHe HATpAIKEHHS HHSKOTO YPOBHsI Ui OTpHIiA-
TEABHOH JIOTHKH. 3

ITapamerpH, HMelOUIHE Pa3MEPHOCTb TOKA: ‘

B8XO00HOG TOK B6ICOK020 YPOBHS I'ax — SHAYEHHe BXOAHOTO TOKA NIPH Hanpﬁme-
HHH BLICOKOro ypOBES Ha BXOJE€ MHMKPOCXE€MB;

B8X00HOI TOK HUSK020 Ypoens I gy — 3HAYEHHe BXOJHOTO TOKA MNPH HANpsKe-
HHH HHSKOIO YPOBHS Ha BXOJleé MHKDOCXEMHI;

" -6biX00HOL TOK 8bICOK020 YpPOBHA I'zux— SHAUeHHe BHXOJHOTO TOKa NPH Ha-
NpSIKEHHH BHCOKOMO YPOBHS HA BRIKOJE MHKDOCXEMB;

. . BBIXODHOI TOK HU3KO20 ypoera [0y — 3HAUEHHE BHIXOAHOrO TOKA NPH Ha-
NpAAEHHH HU3KOTO YPOBHS; . s )

TOK norpebrenusn Iyor — sHAYEHMe TOKA, TNOTPEGIsEMOT0 MUKpOCXeMOfi oT Hc-
TOYHHKOB NMHTAHAS, B BaJaHHOM DeXHME;

TOK yresKku Ha 6xode lyz nx — 3HAUEHHE TOKA BO BXOJHOH [ENH MHKPOCXeMH
IpY SAaKPHTOM COCTORHHH BXOAAa H 3aJaHHHX PeXHMAX Ha OCTAJLHHX BHBOJAX;

TOK yreuku HO 661x00€ lyz pux — 3HAUEHHe TOKAa B BHIXONHOH IENH MHKpOCXe-
Myl NPH 3aKPHTOM COCTOSIHHM BHIXONA H 3aJlaHHRIX PEXHMAaX Ha OCTANBHLIX BH-
BOJAX;

TOK X0A0CT020 x00aQ Ixx—anal{e:-me 'roxa no'rpeﬁ.vmemoro Mnxpecxeuoﬁ npA
OTKJIIOUEHHOR Harpysie. :

Ilpyrue napamerpn:

noTpebasemin MOWHOCTY - Prox — SHAUCHHE MOIUHOCTH, nmpeﬁnnemoix MHKPO-
CXeMOfl OT HCTOYHHKOB NHTAHHS B 3aJaHHOM PEXHME;

8pessn 3a0epycku  pacnpocTPaHenus  CuzHAAG npu em:oueimu MUKPOCXEMbL
1105 — HHTEpBAN BPEMEHH MEXMY BXOIHHM H BHIXOJIHHM HMNYJbCAMH TIPH pepe-
XOJ¢ HANDsIKeHHs HA BHEOIE MHKPOCEKEMH OT HaﬂpH)Kel{Hﬂ BHICOKOTO'  YPOBHS K
HANPSIKEHHI0O HHIKOTO YpPOBHf, H3MEpEHHHl{ Ha ypom«:e 056 HIH K8 3aJ4HHBIX 3Ha-
YeHHAX HANpPAMXKEHHS;

spemsa 300epsrKit pacrzpocrpanemm CUBHOAR  NpPU BLIKAIOUEHUL  MUKDOCXEMol
1005y, p — HHTEDBAS BPEMEHE MEXAY BXOAHBM M BHXOAEHMH HMAY/JbCAMH NpH Te-
Pexojie HANPSIKEHHs HA BHXOlle MHKPOCXEMH OT HaNpsKeHHs HH3KOTO YDOBHAI K
HATPSIKEHAI0 BHCOKOTO YPOBHS, uamepeuyuﬁ Ha yposHe 0,5 BNH HA 33JaHUHIX 3HA-
YEHHAX HATPAKEHHS.

3 =

! TlonoxkHTeNbHAS JOTHKA — JIOTHKA, Nl KOTOPOH  HANpsiKeHHe  BHICOKOTO
YPOBHsi COOTBeTCTBYeT HaHOO/Mee NMOJNOMHTEALHOMY, 8 HAMNpSAMKEeHHe HH3KOrO YPOBHS
-HAHMEHee TOJOXHTETbHOMY 3HAYCHHIO HAINDSIKEHHs IH(GPOBOrO CHrHaJsA.

2 OrpHUATeNbHAS] JOTHKA — JIOTHKA, A% KOTOpOf HARpAIKEHHe BHCOKOIO ypoa-
Hfi COOTBETCTBYET HAaHMeHee IIOJOXKHTEJIbHOMY, a HalpsKeHHe HHM3KOrO YDOBHS —
Hap6osee TONOMHTENPHOMY 3HAYEHHMIO HANDSIKEHEs UHQPOBOrO CHrHAJA.



: CnpaBoyHbie JaHHbIe

El(l%lrl}ll
KMI155H 1)
K155 JI8A,
K155 185
155M/19

K155PE3
155PE21

155PE22
K155PE23

K155PE24

Cepus K155:

BHICOKOBOMGLTHHL AemH(patTop AAA YIPABJIEHHA Ta3opaspsiHEL-
MH HHIHKATOPaMH

FeummndpaTop AJiA yrpaBfeHHs: HeloJHOH Ma-rpml.en 7X5 Ha enH-
HHYHBIX NONYNpOBOAHHKOBHX 3CH

AelundpaTop ANs YNpaBAeHHS HelosHOR MatTpHueR 7X4 Ha enH-
HHYHHX noaynposoirukosnix 3CH

TITI3Y emkoctoio 256 Gut (32 cjoBaX8 pa3psios)

T3V ma 1024 6HT — npeoGpasoBaTens JBOHYHOIO Koja B KOZX
3HAKOB PYCCKOrQ asihaBHTA

T3Y na 1024 6ur — npeo6pa3oBatenb JBOHYHOTO KOHAa B KOJ
3HAKOB JIaTHHCKOTO ajipaBHTa

TI3Y ma 1024 6utr — mnpeoGpasoBaTesib HABOHUHOTO KOAA B KOJ
apHQMeTHIECKHX 3HAaKOB H LHOp

T3Y Ha 1024 6ir — npeofpasoBaTelb ABOHYHOrO KOf@ B KOA
JOTOJNHKTE/IbHEIX 3HAKOB

Cepun K161:

JlelitHdpaTop ZIBOKYHOTO TPEXPaspsAHOTO Koxa
KOMGHHHDOBAHHEI/ [BOHYHHIA CYETYHK CO CKBOSHEIM Ii€pEHOCOM
Ha TPH pa3psja " A
ceMHKaHaJIbHH KOMMYTATOpP C HHBEPCHEIMH BXOAaMH
ceMHKaHaJbHEIR KOMMYTATOP € IPAMEIMH BXOLAMH
npeobpazosatesb koma 8-4-2-1, 2-4-2-1 ‘B NO3HUHOHHMIE - KOA
CerMeHTHHX IH(POBEIX HHAHKATOPOB -

npeoGpasoBaTtens Koja 8-4-2-1 B NOSHUHOHHBI KO CErMEHTHHX
1HHGPOBHIX HHIHKATOPOB

npeobpasopaTtent Koxa 8-4-2-1 B ﬂ03HuHOHHHH KOJ HHHKaTOpa

Cepus K176:

JemHdparop 4% 10

newHbpaTop JBORUHOro Kofa B HuGopMallHic JJis BHBOJA2 Ha
CeMHCErMeHTHEIfi HHAHKATOp

cueTdHK no Moaymo 6 ¢ pemrHdpaTopoM AJis BeBOAAa HHGOP-
MAalHH Ha CEMHCErMeHTHbi HHAEKATOp

ceeTadk no moaymo 10 ¢ pemHdpdropom Fns BeBoga HHGOp-
‘MalliH Ha CeMHCerMEHTHHH HHMJHKAaTOp

15-paspsi/iHEI fEJIHTENb 9acTOTH

AecATHYHHA CYETIHK C AelurHpaTopoM

JIBOHUHEI cueTdHK Ha 60- H 15-paspsAnHEifi JenHTesNb 4acTOTH
JIBOHUHHI CYeTIHK € YCTPORCTBOM yIipaBsieHHs

Cepus K190:

KOMMYTaTop NATHKAHAJBHBIT



Cepun K514:

K514KT1 —— JIeBATH SJIEKTPOHHHX K/oued
K514HM )11 - nemugpaTop JIA CeMHCErMEHTHOTO INOJYNPOBOAHHKOBOrO mum-
KaTopa € pashe/lHHEHHHMH aHOAAMH CerMeHTOB
Ks514Mp2 — penHpaTop ANA CEMHCETMEHTHOTO MOJYIPOBOAHHKOBOrO LHGpO-
BOFO HEIHKATOPa € pasShEAHHEHHHMH KATOAAaMH CErMeHTOB
Cepua K545:
K545KT1 — TpH TOKOBBIX paspsjHbIX KJIOYa H TPH TOKOBHX CerMEHTHHX

KJIou2 JJifl 3axKHraHms Tabno, COCTABJEHHOLO H3 CeMHCErMeHT-
HBIX MOJYIPOBOJHHKOBHX Hn}m}(ampon c OﬁmHM 4aHOAOM B

MYJIbTHIIJIEKCHOM pexXHMe

Cepusn I(_564:

K564HMK2 . — HemH(paTop NBOHYHOIC KOAA NAJisf ceMHCEermMeHTHHIX HHIWKATO-
poB, TeHepaTop, [eJHTeNb HaCTOTH Ha IATh C npeofpazobaTe-

JiEM H pemA(paTopom

O_cnoaﬂue napamerpul Muxkpocxem KMIS5MI8A, KMIS5M 8B, KMis5UA9

1 ﬁm:ggﬂﬂgé KMISSHTY Pexum

apamerp .
SHaueHHe

1%y, MA, He GoJee —1,6 —1,6 a, 6

1%y, MA, ne Gonee 0,04 0,04 a, B

Isx.np, MA, He Gosee 1 — a, T

U%ux (Ha BBIXONlE, CTHKYIOWEMCS C' OX-

Hum ITIIH; 1.=10 MA), B, ue 6osee 4 4 K, €

U%uxmin (Ha BHXO/E, CTHKYOIEMCSH € .

onpupm ITH; Ia=10 mA), B, e MeHee 2,3 K, €

U%ux (Ha BeIXOfle, CTHKYyOIIEMcS ¢ ABY-

M TOCJIEe[0BATENBHO cOeIHHEHHEIMH

IIIY; 1a=10 MA, B, ne Gonee 23 2,3 K, e

U uxmin (Ha BHXOJE, CTHKYIOIEMcA ¢

AByMsi INOCHeNOBATENBHO COEAHHEHHEIMH y

IIITH; 1s=10 MA), B, He Menee 1 I, €

| . MA He Gosee & 65 65 a

Iyr.sux, MA He GoJiee 0,2 02 a

t1%,, p, He, HE Gosee 100 . 100 b4

* a) Uy =55 B; 6) Uy, =04 B; ) Upyp=24 B; 1) Uy =55 B; x) Uy =45 B;

€) 1,~10 mA; x) U, ;=5 B.
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28|, 1 |BE =2
73
221, |GHEC A
g7
2713 Y A 2z
2|, |2 - 28
=4 Avan
A
AR
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72
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e
- OcHOBHEE NapaMeTphl Mnupdcxem
Ki55H11, KM155M/1
l‘ Tapamerp 3uauenne P;;Kplé:u:?’;
Pror, MBT, He 6omxee 132
nor, MA, He Gonee 25
dex, MA, He Gonee 0,04 (smBon 3); a—p
0,08
(eBOm 4, 6, 7)
.y, MA, e Gonee ~—16 (pmBon 3); | a—sB

b"gg,, B, ne Goaee

8

(BHBO}II;'_ é, 6, 7)

4

*a) U=24 B; 6) U, ;=525 B; B) Ugy,=04 Bi 1) Uy~
=475 B.
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OcuxopHHe napaverps Mukpocxem K155PE21, KI55PE22,
K155PE23, K155PE24, K155PE3

R

-

aa8al o
[AIAT ]
noanl &
SRR 18
IlapaMeTp ] x| = PexXHM M3MepeHns
~ 3HauenHe
Inor, MA, He Gonee 130 | 110 Ugn=—05256 B
U%%ux, B, He Gosee 0,4 10,5 | Ugu=—475B
Itgps, MxA, He Gosiee 100 160 Unp=4,75 B
1%,, MA, He Gonee - —1,6] Ugx=525 B
Unp.n=0:-4 B
I;:, MKA, He Gosice 40 — Usn=526 B
1 Unp.n=2y4 B
th,.p (no Bxonam «BrGopka ajpecas),
He, HE Gosee 60-|. — | Ugn=51B
1040 (M0 Bxomam «Bmfapxa anpecas),
He, He bogee 60 — Ugn=5B
t%, » (mo Bxoay «PaspemreHue BHiGop- .
KH»), Hc, He Gonee 3 | 50 | Ugx=5B
to1,, » (no Bxopy «PaspewenHe BrGop- .
KH»), Hc, He Gosee 30 50 { Usn=5B
K7BOPE27, K155PE22 , K15650F£23
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— 8 : 35 /4
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B) Uy =~3 B; r) Upyyy=—10 B.

Tpepesbho AolycTnMuie skcnayaranmonire namnme KI61KH1,

HanpsisenHe HCTOYHHKA IHTAHHS B TeUEHHe BPEMEHH HE 6o-

nee b Mxc, B

Hanpnmeune KOMMy'raulm Buxommx K.moueﬁ B Te'-lBHH“ Bpe«
MeHH He GoJee 5 & s ’

Hanpsixeune, B
4 BX
BX

MK, B

OcHOBHbIE NapaMeTpH HIGTKHT
MHKpOCXeM KI161KHI1,
K161KH2 wE, L2
75
s |z £
= a*
Tlapamerp :E:% éz E 74 7 4'
- 78 7 5
l'yr.nx, MKA, e Gomee k[ a 2i 16
Iys.max, MKA, He Gonee 8 6,8, 7 - 77 ¥ 7
U%ux, B, He menee —4 |6, B, T
BHX ‘ 70 L 7 8
Inor, MA, Me Gonee 1,2 o
* a) U, p=—2 B; 6) Uy, =—30 B; /

Hanps:kernHe uonomn‘neamnou l'iOJlﬂpHOCTH na onne, B
Hanpsixente KOMMyTApHH BHXOAHBIX- KJIIO'!EH

- Tok OTKPHITOTO -

Kmosa (1< b mxc),

CymmapHBIil TOK OTKPHITHX KJloueH, MA

{MipuMevamHe,

Mesee b MKC nocxe ero oKOHYaHHS.

QOcnoprHe napamerpul
mukpocxem K161 M1,

Ki61HE2
5| &
= =
> o
Mapamerp > ;
3nayepne
napameTpa
U%mxuyx, B, Be menee | —3* | —1,6%*
Ulaux, B ge Gonee (—10% | —I10**
| MKA _He 60-
Tree 0,1] 0,1
Inor 1, MA, He Gomee 5 1,5
Inor 2 MA, He Bosee | 0,01 1,3
iy, k[, we Gonee 200 200
* U%y=—3,5 B; U, —~—95 B.
* Uopy=—30 B; Uy, =—85 B;

Ugy a=—10 B; 7;=50 mKc.

K71EIKH2
B2
w7l
44
Bl
e
kg

v LE

KI161KH2:
0 -

—70
—85..—24
0..—3
—24 ..—30
0 o ™
35
30

HUndopMauys Ha BXOAHHX BHBOAX HE JOMKHA H3-
MEeHSTECS B TEUeHHS BPeMEHH liepeXofia HMIYJhea paspelleHHs

180H HE



KIGTHEZ

K161HAT 24 {pler] 1728
00—%— .ﬁ-ﬁ? 72
23,1 Bl ¢ izl P

7 L4
24, g_fg' 26 A
2 tnl |9 -

RO P i%‘ 4 P
7 2 i e 4

Tipeneavo AonycTumbie IKcnayaTaunonEse janusie KI61HJLL, Ki61MH2:
/
Haupsxenne ncrounuxa muramus, B:
amt- . 3 3 L c - e e e e s e« —113..—14
o TR . oy ' - . —243..-3C
"KparxoBpemerroe nanpmxeuno HCTOUEHKA IHTARWS B Te-
4eHHe BpeMeHH He Gosee 5 mc, B: .
3 a.nl - . 5 = v . . = L - i . . ‘ —20
i naz . v e e e o .. —40
i Paanocn: Memxy Hanpﬂmenuem HCTOYHHKOB  NHT2HHS
1u2 B I R R N .
3 onzu{oe Hal'lpﬁ.'rKEHHe, B: -
Bx - =t 5 R R —856..—14
UC%;:, He meHee ! ' - —35..—
} HanpskeHEe NOMOMHTENHORN nonnpaoc’m ‘Ha moGom BuBOnE
. 0o OTHOINEHHMIO. K ofmemy BmBomy, B . . . . ., . 05
Tabanua scTmBHOCTH MuKpocxemn K161HMJL1
g % . BuBOIK MEXKPOCKEMB
%x8 :
ss5| 2 3 4 5] 6 9 { 1o | 1|23l s
1 0 0 L i 0 0 1.0 1 1 0 0 0
2 1 0 1 0. 1 0 01 0 .0 0 0
3 1 0 0 0 0 |- 0 0 1 0 0 1
4 1 0 1 0 0 0 0 1 0 0 0
5 0 0 1 0 0 .0 0 0 1 0 0
6 0.1 0 0 0 0 1 0 1 0| 0 0
7 1 0 0 1 0 0 0 0 0 0 0
8 0 1 0 Q 0 0 0 0 -0 0 Q




Ta6mma ucturHocTH Mukpocxemu K161HE2

Homep xoposoft xom- Brlsoasi um&pucximu B

GuHallHH CHIHAJ0B §

2.8.4 50 | e | | 10oe | t1oee] 1oves| 1aees| 14

1 .0 0 0 0 0 0- 0 0 1

2 0 0 0 1 0 0 0 1 0

3 0 0 0 1 0 0 1 0 0

4 0 0 0 1 0 0 1 i 0

5 0 0 0 13 0 1 0 0 0

6 0 0 0 1 0 1 Q 1 0

7 0 0 0 1 0 1 1 Q 0-

8" 0 0 0 1 0 1 i 1 0

9 0 0 0 1 1 0 0 0 0

10 1 o FE1L o FPa-T1.F3o]-1 [0

11 0 1 0 0 0 0 0 0 0

12 1 | 0 0 0 1 | 1 0

13 0 0 1 0 0 0 0 0 0

14 1 1 0 0 0 1 1 1 0

15 0 4] 0 0 0 0 0 0 1
. i6 1 0 0 0 0 0 0 0 0 1

* HMnynkCHER BXOX, -€HTHAJN Ha Hero NOKAETCH TO3XKe OCTRJBHEX BXONHHIX CHIHAJOB.
** HMOynsCHBIA BHXON.
**¢ Brixon.

‘OcuoBHHE napaMerpm Mukpocxem K161IP1, K161 1P2

l'!epaue-rp li';f;:f::fa Pexum nsuepézmx'
Uin.mx, B, Be Gonee 2 1, 3, 5, 6, 9—12, 14
yr.xn, MKA, He Gomee 2 i, 8, 5, 6. 9—12, 14
Tyr.ex, MKA, He Goree 0,6 1
Cex, 1D, Be 6onee 4 7, 8, 13
Tnor, MA, Ee Goee 1,8 : 2, 4,5, 6, 11, 12, 14

*1) Uy n=—24 B. 2) U, ,=—30 B, 3) U’“—-—rﬂ B. 4) U, =85 ‘B. 5) U%,=—3 B.
6) Upag=—9 B 7) Uyy=—1,6205 B. 8) Upeygr=0.5 B. 9) Upy pn=—30 B. 10) 1,08 MA®.
11) 7,,>60 mMKc. 12) Tpop>] Mee. 13) £=10 ... 1000 xTn. 14) Q5.

Hpumewanne Ug,,—naneHue HaNPSKeHMA Ha OTKpHTOM Kimove; Uggn — amnm:ry—
Aa Haﬂpﬁﬂ(éﬂ“ﬁ HMITYyJbCa 3a0HCH; IHII — TOK B LienH BH[!(OABC)T‘D KAw4a.

OcnosHue napamerpy Mukpocxems K16111P3

TMapamerp ; 3uaueHue PexHM HIMEpeHHs *
Yyrnx, MKA, He Gonee 1 1
Iyr.sux, MKA, He Gojee 3 2, 3, 57
%ux, B, He Menee - —4 2.3, 7, 8
Csr, 1D, He Goaee S 5 9
Ivor, MA, He Gojee - 1,8 . 3

* 1) Uy =—25 B. 2) Uy g=—30 B. 3) Uly,=—85 B. 5) U‘,,—-a B. ) Usux-—ﬁﬂ B.
7) T3 px>66 MKC. 8) Tppap>1 mMue. 9) £=100.. IGGO kI,
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Ta6auna veruanocTn muxpocxem K1611P1, K16111P2

161T1P3).

H b
e | omtein i s ————
GHEALHH ’
CHI'H&JIOB - N
s | 3| 4 s | 6 kiempr |- xiemmpe
1 0 0 0 0 0 0 0
2 1 0 0 0 0 1 1
3 0 1 0 0 0 2 2
4 1 1 0 0 0 3 3
5 0 0 1 0 0 4 4
6 -1 0 1 0 0 5 5
7 0 i 1 0 0 6 6
8 1 i 1 0 0 7 7
9 0 0 0 1 0 8 8
10 1 0 0 1 0 9 g 9
11 0 1 0 1 0 2 Tamenue
' HHQOpMalHH
12 1 1 0 1 1 5 Cerment e
13 0 0 I 1 0 6 4
14 1 0 1 1 0 7 5
15 0 1 1 1 0 8 CermMeHTH
i 6' n, e, XK
16 1 1 1 1 (l) 9 1
17 0 0 0 0 : 0 u 3nr 0 u 3nr
18 1 0 0 0 1 1 u 3ot 1 u 307
19 0 1 0 0 1 2 u 3ur 2 ¥ 307
20 - 1 1 0 0 i 3 u 3nr 3w 3nr
21 0 0 I 0 1 4 u 307 4 u 3mr
22 1 0 1 0 1 5 H 3m7 ‘5 ® 3ar
23 0 1 1 0 1 6 B 307 6 w 3nr
24 1 1 I 0 1 7 H 3ur - 7 u 3nr
25 0 0 0 I 1 8 u 3n7 8 u 3nr
26 1 0 0 1 1 9 u 3nr 9 u 3nr
27 0 1 0 - 1 1 2 n 307 3nr
28 1 1 0 1 1 -5 u 37 307, . cermeHt €
29 0 0 1 1 1 6 u 3nr 4 u 3mr
30 1 0 | I 4.1 7 B 301 5 ¥ 3nr
31 0 1 1 -1 1 8 u 3T CermeHTHl
6, &, e, x®, 30T
32 1 i 1 1 i 9 u 3nr 1 u 3nr

MMpumegan fie. Kom ®EmEkatopa uo3BLmoHHEM (cM, caeBa Y pHCYHKa MHKDOCREMBI




Tabanua wcTuEHOCTH MHKpocxem K1611PI, K161 1P3

Homep xomoBoft xoMOGHHAIHE CHIHAJIOB

1 2 i 3| 4|5 |6fj7]j8]|os 10 1
Hasnavenue Homep Qopmupyemull 3HAK
BREIBOgA BLIBOAE
A @
Eax
ofjt]|2|3]e|s]|e6f]7]|8 9 585
GEE
Bxox 2 o|1]J]o0j1j0]1]|]0O0])J1]|o0O 1 0
‘ 3 0|01 1Lj]oj0|1}1]0 0 1
4 0|J]0jO0O]0O]1 1 1110 0 0
5 0jJ]oOjJOo|lO|O|JOjO]O]|1L 1 I
6 ojojojJo0ojo|jO0O{O]O|1 0 0
7 1 1 i 11 ]1]1 5|1 1 1
Brixozn 8 I |1 1 1 I 1 110 1 1
10 oj1]o]t 1 1o 1]o0 1 1
11 ojytr1jojo|1r1]J]ojoy1]oO 0 1
12 ojo]l]1|]o)jJofjOo]lojO]oO 0 1
i3 olojJojojo]|1i1|loOo|O 0 1
14 of1jojojoj1lojo]oO 0 11
15 1 ijo0j]0|J]0j0o]jO0]1]|oO 0 1
16 011 1 i1010]lo0|1]oO 0
Tpepensho nonycTHmEe SKCRIyaTALMOHHBE RAHHbe
Ki611P1, K16111P2, K161 11P3:
HanpsakeHHe Herounnka nuTaEHs, B:
K16ITIP3 B Teuenre e Gomee 5 Mk¢ .~ . . . . —40
Ki61HP1, K161I1P2 B Tewenne me Gomee 5 mc . . . —40
Harpsikenne xoMMyTannu BeIXONHEIX Kmoued, B:
.ll)(lﬁlrIPS B TeueHHe He Gomee 5 Mkc . . . . . —T0
K161ITP1, K161T1P2 B Teuenne ne Gomee 5 mMc . . . —40
Hanpsxerse:
Yoz e w .5 5 & . o om. o TN oy oo —85..—24
UOBI - - . - - - - - - . - - - - 0 - __3
Hanpsixesne noaoxuTenpHOR NoNSpHOCTH Ha Bxome, B . 05
HanpsixeHse - Herousmka nmtamEs, B . . . . . . —94 .30
Hanpsiense KOMMYTaUHH BHXONHBIX KIOYES Ki6IIneP3,B . 0..—60
Toxk oTkpHTOrO Kmoga, MA: .
Ki6illpi, K1e1mme2 . . . . . . . . . . 1
Kieimp3s . . % w & W oeE m @ 28
Jas K16iTIP1 v K161ITP2:
JJMTeIPHOCTE  HMIYJbCA  pa3pelieHHs  3alHCH, MKc,  He
L T el |
JJAMTEILHOCTh Cpe3a HMAYJAbCA paspelleHns  3aINHCH MC,
® mepHoA CNeOBAHMS, MMOYJBCOE pASpEITEHHS SANMCH, MKC, HC ; ;
MEHEBE < 'y o . e e e @ e e w om s e a
He Gomee . . 5 S e ow WO

JVIHTE/IBHOCTE BXOJHOIO CcHrHasa, MKC, HE-MEHEE . . 5 6

Nprmeuanue. VndopManHs Ha BXOMHHX BHBOIAX MHKDOCXEM e
LOMXHA <H3MEHSITBCSl B TeYeHHe BPEMEHH MepexoAa HMIyJbca paspemreHus
1 B 0 4 He MeHee 5 MKG NOCAE €r0 OKOHYAHES.

IfonycTHMoe 3HaueHHe IEKTPOCTATHYUECKOTO  NOTEHNIHANA AJAA MHKpO-

" cxem cepHH K161-—200B.



Ocoosanie napamerps mukpocxems K176 HES

IMapameTp

3pauenne

PexXHM HSMepeHHS

U%x, MKA, HEe MeHee

I'sx (na Busone 15), MxA,
ne Goaee
Igor, MKA, He Goilee

U%ux (Ha BHBOse 3 mnpH
R=150 xOwm), B, ne 6o-
Jee
Ulyux (Ha BuiBome 3 mpu
R=150 kOwm), B, He Me-
Hee

—0,1
0,1
100
0.3 —

8,2

0 —na puxopax 8, 13, 14; 945 B—mna BH-
Bogax 15, 16
0—#Ha BeBOBax 8,
BuiBosiax 15, 16 .
0—mna BuBosax 8, 13, 14; 945 ‘B—ua
puBogax 15, 16

0—ma puBone 8 1,2 B—mna BuBopax 13,
15; 945 B —na BuBogse 16; _J— L. *—mna
puBozie 14

0 —mua puBose 8; 1,2 B—mua smBopax 13,
14; 7,3 B-—mna puBoge 15; 8,66 B—mna
puBose 16

13, 14; 945 B-—ua

: * Jlo nauang H3MepeHHH mOZaTh BXOEHOA CHryaJl NOJOMHTENBbHOR NOJAPHOCTH € HANpA-
XKeHHEM HH3Koro yposms 0 ...0,3 B, Bepxpero yposus 9 B::10%, paHTenbHOCTHI0 pOHTa H cpesa.
re Gosiee 15 Mxc, yacToToii ne Gosee 1,7 MI'Y CO CKBAXKHOCTBIO 2.

TNpeneavio pomycTHmbie SkcnayaraunonHbe ganHue K176 HES:

Momocts na Kopnyc, MBt, e Gonee . . . . . 26
Hanpskenue' wcTouHKa mutamus, B . . « w4 B lb
Hampsiskehse na Bxogax, B . . . . . . . . —02. +Uug
Britexamouiuii TOK Ha BeXofe, MA, He mewee . . . —0,
Brtexarompii TOK Ha BmXoge, MA, me 6ojee . . . 05
Harpysounas cnoco6HOCTE,, He Gogee:
HA OAHOTHIHBIE MHKPOCXeMH . . . . . . 2b
HA JIOTHYeCKHe MHKpPOCXeMH . . . . . . 50
] .
KI7EHE,
. 72
i o 1 3
73 g 2% %
—7p 7 7 7
|
Byl i y: i
=1 | =
Lpt |7 7 —
4 g 7
: . g 9 —
4




OcHopHbie napameTpn mMukpocxemn K176 U 2

+
Tlapamerp 3uaYenne PeXHM HSMepenHs -
%z (ua BumBoge 1), mxA,| —0,1 0—ua BwBojax I, 8 9,45 B—Ha BEIBOJAX
He MeHee 217, 16
I3; (ma sumose 1), mxA,| 0,1 9,45 B —mna BmBojax 1, 16; 0-—mna BHEBO-
He 6Goaee nax 2—8
Inor, MKA, He Hogee 100 945 B—ua suBopax I, 4 16; 0 —na BH-
: ponax 2—8
K176H42
7 or &g
B - N v
_.3: 5 ¢ | 77
Ly aliZ
" I A e _Z‘I.. -
& {m g 74
2l AV

Ocnosnnie napaverpu Mukpocxem KI176ME3, K176 ME4

Tlapametp 3navenne PexuM H3MepeHH:
1%z, MKA, He meHee —0.5 3457 B—na BHpeoge 14; 0—mHa BHBORAx
I';x (ua Buboze 4), mxA,| 0,5 9,45 B-—ma anaop,ax 4, 14 0 —mna BHBO-
-He Gonee nax 5—7
, [— MA, ne iGoxee 0.25 9,45 B—mna BHBOax b, 14 0—Ha BHBO-
nax 4,6, 7
U%ux (Ha BuBOZax 1-3),| 0.3 R=500 kOm—na smeogax 1—3; 1,2 B—
B, ne Gonee Aa BuBojax 4, 6; 7,3 B—ma BuBOze 5;
9,45 B —mna pHBOAE 14
Ulynx (Ba Bubeope 1), B,| 8.2 R=500 kOM—mna BmBoge I; 1,2 B—mna
He MeHee BhuBone 4; 7,3 B—mna smBojax 5, 6; 0—mna
BuBoge 7; 8,00 B —na BuiBoze 14
KI176HES 3 Ki7EHE 4 s
72 2 _l_r_____l 41 7
2 1@ |7 A6 8 2 e f AlDC) |8
=—11. 147 b
z A4 B crir
4 7 4 ' dw
27 s a b
4 & —E £ g 5‘ | 73
6 16l e 5 e




OcHoBHEIE Napamerphi Mukpocxemu K176 UES

IMapamerp 3uauenue PeKHM HM3MEpEHHA
I%;, MKA, He Menee —0.5 | 0—na suBOnax 2 3, 6, 7, 9; 945 B—na
BuBone 14
I'sx (ma BuBoge 2) MkA,| 0,5 945 B—mna BmBopgax 2, 14; 0—mHa BHBO-
“ne Gojee nax 3, 6, 7, 9
Inoz, MA, He GoTee 0,25 9,45 B—na BHBOmAX 2,. 3 9, 14;, 0—mna
BHBoax 6, 7
‘U%ux, B, He Goaee 0,3 O—mna BwBOmax 2, 3, 6, 7; 1,2 B—na
BHBome 9; 9,456 B—-ua BHBOfEe 14; R—-
SO =500 KOM—Ha BHBOLe 12
Ulpux, B, He menee 8,2 0—mna pumogax 2. 3, 6, 7: 7,3 B-—-na BH-
. poge. 9; 855 B—sua BuBOze 14; R=
=500 kOM — Ba BHBOZie 12
Tipepensuo AONyCTHMBE SKCIIYATAIMOBHEE JAaHHLE
K176 HE3, K176 ME4, K176 HES5:
Hamnpsixense BCTOUHHMKA nHtanHs, B e e e e 5..10
Buxogmoit ToK, MA " 02
Harpyaounan ©NOCOGHOCT B CTATHUECKOM pexmme i @ 15
: KI76HES
2 fylerzlo|- L
- -3 &%
: 7 R 74—
- &
7 15
[7Z
OcHosHuie 3HaueHHs mukpocxemn K176 UE12 1
NapameTp 3uaveHse PexAM H3MepeHHs
1% (na susone 7), MA,| —0,1 | 945 B ma smBopax 5, 9, 12, 16; 0—na
HE MeHee BuBOgax 7, 8
I'sx (na BuBope 7), MxA,| 0,1 945 B na BuBojax 7. 16; 0—na BHBO}]_&)‘
1e -Gonee 5 8 9, 12
Inor, MKA, ne Gosee 25 945 B na vuBogax 5, 9, 16; 0 —mna BH-
pogax 7, 8, 12
%ur; (Ba BuBOsE 10),| 0,3 1,2 B na BuwBoOpax 5, 7, 9, 12; 0 —na Bu-
e Gonee Boje 8; 045 B—na BHBoge 16; R=
o =150 xOm — na gusone 10
Paux (va BuBOZE 13), B,| 8,2 12 B ma BuBOmax 5 7, 9, 12; 0—ma
HE MeHee puiBofie 8; 8,55 B—wua BHBose 16; R=
=150 kOm —na BHBOsE 13




Mpene sHO QONYCTHMEE SKCIyaTanuouHue jgamnne K176HME12:

Hanpsxenne ucrquumka mutamssd, B . . . . . . ,3.15
Bxonnoe nanpsoxenwe, B . PR SR SR —02 Uam
IlotpebaseMas MOMIHOCTS, MBr, He Gonee . . . . . 50
BrxonHol 10K B cocrosiHHH 0, MA: '
s ewBojios 1, 2, 3,156 . . . . . . . .
& IAS OCTaNBHHX . AT mor T B o 1

BuxonHOE TOK B COCTOSHHY 1, " mA: ! '
Ajas suBogos 1, 2, 3, 15 a e " o Lep el Lx e
JAf OCTaNMBHHX . . . .+ o« + o+« . « o« « =05

-

OcHonpbie NapameTpH MHEpocxemut K176HMEL3

MapameTp 3xayenHe ) Pexum HaMepeHHs

1%y, (ma Bmsoge 2),] —0,1 0 —ma BmBOZAx 2, 8; 945 B——-Ha BHBOZAX

MKkA, He menee 5, 6, 9~—-ll 16

I'sx (Ha BHBOJE 2), MKA,} 0,1 9415 -—HA BHBOJax 2, 16; O—Ha BHBO-

He Gosee nax 5, 6, 8—11

Inoy, MKA, He fomee 50- 9,45 B—ha BHBOAAX 2, 16; 0 —ua BHBO-
: pax 5, 6, 8—11

U%gx (ma susope 4), B,| 0.3 1,2 B —pga BeBOpax 2, 5, 6, 9—11; 9,45 B —

#e Goxee 2 Ha' BuBopax 16; 0—mna BmBOme 8, R=

=150 xOM Ba BHBORZE 4
Ulsux (na susope 4), B,| 8,2 R=150 kOm—na Bueoge 4; 1,2 B—wa

He MeHee BHBomax 2, 5, 6, 9—I11; 7,3 'B—_na smso-
ne 6; 0—mna suBoje 8; B,05.B-—mna BHBO-
: ! —2 . | ne 16
1%, MKA, ne Menee 0,45 B —ua BupoAe 16; 0 —na pHBogax I,
o 2, 5, 6. 8—11
I'yr (Ha BHBO/E 1), MxA, 2 945 B—wna supojax 1, 16; 0-—na BEBO-
He Gonee - pax 2, b, 6, 8—lI

Tipeneasho ponycTHMHe skcnayaranuonuse pasxupe K176HELS:

Hanpsokenwe wnerowsMka mutamnd, B . . . . . . 3..15
Bxonnoe Hanpsxenue, B . & 5 w w e ay =025 Teg
INorpe6asemass mommocts, MBr . . . . . . . 60
‘BrixogHof TOK, MA:

BEX . . SNy - . . . - st . . . 05 -
p e LGN R S I R A s
- KI76METE
P ,
! o S ~ KI76HETS
2
. 5 7 2 Iskrzl, 17
" perz R
b (LA IR P 2 Lirz| o<
'214 5 —Rr S| 7
. s %5‘ ;A g3 1-7-2' :
72 e b 73 . —V7 A LS
Zio ‘1Tl il 74
o |28le ~—vz _ QE. .




OcHobHble napameTps MEKpocxemn K190KT1:

IloporoBoe manpsixente, B, we mMenee . . .
Tok 3arBopa, , He Gojee . . . . . .
Tok sakpurtoro kamana, nA, ne Goaee . . .

CyMmaprmit TOK 3aKpHITHX KaHaJaoB, HA, ne 6oxee

Tok ucroka, nA, ne Gomee . .

Conpotspiiene OTKpHTOro Xamana'l, OM, He Gonee

. ConpotsBiieHHe OTKPHTOrO Kanana?, OM, me Godee

! [lps manpsennn 3arsop-tcrok — 20 B.
2 Ilpu HanpsKeHuM 3aTBOp-HCTOK — 10 B.
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OcuropuEEe napamerpu Mnxpmxému K514KT1
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Flapamerp 3nauenne Pexem Hzmepenuit * .

1%, MA, me Bonee —10 1, 6
'3z, MA, He Gomee 0,9- 2, 4,
U%ux, B, He Gomee 0,5 1, 8,
Tyr.emx, MKA, He Goree 160 2, 5,
luu-r, MA, He Goxee " 50 2, 4
%h0z, MKA, ne Gonee 0,5 2,5

B

* 1) Uyp=3 B. 2) U, ;=5 B. 3) U'y,—25 B. 4) U'y;=55 B. 5) U% =08 B. 6) U'y;=

=08 B. 7) Upyz=6 B. 8) I%,,=50 wA.
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I'Ipe.ue.nmo nonycTuMHe SKciuyaranuonnbie faunsie K514KTI:

Tok na- BXOne 3akpHTOH MUKpOCXeMhl, HE Gouee, MEA . . 18D

HUmMnynbCHEH  BHXORHOH TOK (npn cKBAXHOCTH 9 M mmmwocm L

uMnysbca He Gomee 500 mmc), ‘me Gonee, MA s ek wm g AR

BxoJiHoe ‘Hanpsiente, He Gomee . . T W AN b
KE14KT 7.

+lya
P X e GO
3 18 5 7]
2011 & 717 7] %

OcnoBrne napaverps Mukpocxemul K514UX1

: Hanpsxennsi 52 BeBoze, B ***
IapameTp 3nauenHe
: 1 | 2 4 l 6.1 7 16
1%5:x, MA, ne Goxee 03* 0,8 |0,8 |0,8 {1,8 {0,8 |5,25
I'sxx, MA, He Gosee 4.6%* 0.8 |0,8 (1,8 |0,8 |0.8 |4.,75
I'snx, MA, He Menee D5 i,8 1,8 |1,8 0,8 |0,8 |4,75
1%y, MA, He Gonee —16 - |0,4 — —_ — — | 5,25
T'sx, MA, He Gouxee 0,07 2,4 —_ - — — | 5,25
Yror, MA, He Gonee : 50 24 124 {22 124 |2,4 |5,25

* Uyuy=08 B.
** Ugx=1.7 B.
*¢% Brmoj 8 sasemaeH.

OcHopHpe napaMerpn mukpocxemu K514HJ2

Hanpsienne Ha BLBoIe, B ¥+*
TlapameTp 3uaveyHe

l o8 | 6 7 | 16
I'3uzx, MKA, He Gojee 225% 0,8 (0,8 (1,8 |0,8 5,25
U%ux, B, ne 6oxee 0,36** 1,8 l 8 0,8 |0,8 4,75
1%, MA, ne Gosee - —1,6 .. 0.4 — —_ — 5,25
I'sx, MA, He Gomee 0.1 2.4 — - — 5,25
Inor, MA, He Gojee 50 4 12,4 £2,4 12,4 5,25

* Up=10B. = s

- YBmy
** Tapx=20 MA.
*** Brlpog 8 saseMJieH.




TipenensHo ponycTHMBIE SKCNAy2TanHORnbie pexumvet K514H12:

Tok marpysks Ha Ka<ioM BHIXOfE, MA:

pna KbB14HU 11 e e e @tm weam o 1B

nas KS14M 12 . . s s e w owl e 29
HanpsixkenH2 HCTOUHHKA IIHTaHHR B me Gomee . . . .. . . 525
Buixonnoe Hanpsikenne, B, ne Gonee . L 525
Hanpsokente Ha KaXKAOM BHIXOAE (n.xm K514H,[[2), . . . . . 6
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OcnoBHbEe napam-rbu muxpocxemu K545KT1

»
TapameTp - 3HavenHe Pe)g:;'ﬂ: e

1%, MA, He Gomnee 1,6 - 2,56
| S MKA, He Gonee 20 2,3
I:mf, MA, He Gonee 18 2, 5
Iyr.aux, MA, He Goxee 0,5 2,6

2 (emBoam 2, 11, 12) 1,4, 8
U%yx, B, re Gomee 0,7 (suBopm 4, 5, 8) 1,3 7
Ug.u, B, He Goxee —510%

, *1) Uy p=45 B**. 2) Uy =55 B**. 3) U, =02 B. 4) U,~=0,4 B, 5) U, ~55 B.
6) Upgpy=5.5 B. 7) I%y,,=20 MA. 8) 1%, =110 nA.
** Hanps)kepHe HMCTOUHHKS NMT8HHS (+Uy ;) monaercs ma BeBop 14 (ofmmft), a manps-

xenne 0 B noxaeTca ya BuBox 7. Bxomuple H BLopHbe HS8NDSIKEHHS DPUBEIEHH! OTHOCHTEJIEHO
BBIBOAA 7 (HCTOUEHK NHTAHHN).
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