










































































































































































































































































































































































TENNE®POH C ABTOMATUYECKUM
ONPEAEJIUTEJIEM HOMEPA

Iuk npruobperenus TenedOHOB ¢ aBTOMATHYECKIM ONpEfeIEHUEM HO-
Mmepa (AOH) yxe gaBro kany B Jlery. OxHako MHOTHE He TOPOIISITCSA CJie-
ZI0BaTh MOJIe ¥ MeHATh npuopurteThl. Cleayoumii pas3zies KHUTH apecoBaH
npusepxeHuaM teaedonos ¢ AOH, cHMBOMH3KPYIOINM Iiejioe TOKOJIEHHE
pazuosobuTeneii B pasBUTUN COBPEMEHHOU Tejie(OHHOU CBSA3H. DJEKT-
POHHBEIE TeJleQOHHbIE CUCTEMBI Ha aBTOMAaTUYECKIX MEXKIYrOPOAHBIX Teje-
(hOHHBIX CTAHIMAX HOSABIINCH 3a[0JIT0 O MHKA TOMYAIPHOCTH TeiedoHoB
¢ AOH u 6surH npexHa3HAY€eHBI 1Jisl aBTOMATUYECKOTO YIIPABJICHHUS JOCTY-
MOM K MEKIYTOpOIHOl/MexXIyHapoaHoit cBsizu. CBelleHns 0 HOMepe Tee-
¢dhona BrI3bIBalOIEro aboHeHTa ObUIM HEOOXOAUMBI 1/l GUKCALUM U Bhi-
IIHCKH C4YeTa Ha ONJaTy MeXIYTOPOZHOTO/MENXAYHAPOLHOr0 pPasroBopa.
Kpome Toro, antnapaTypa cBsi3H, yCTAHOBJIEHHAst HA AaBTOMaTHYeCKOM Tejte-
donnoii cranuun (ATC), no3BoIsANA ONPENEIATh KaTerOPHIo, IPHUCBOEH-
HYIO TOMY WM uHOMY aboHeHTy. FlHdopMaivst o HoMepe U KaTeropuu abo-
HEHTa IepeZiaBajiach I10 3BYKOBOMY TPaKTy (JIMHHUM CBSI3U) B BUZE JABYXTO-
HaJbHBIX CUTHAJIOB 3BYKOBO# yacToTsl craHaapra MKTT.

Cymtectsyior 10 Kareropuit abGHEHTOB:

KBapTHPHI H YYPEXACHHS, HMEIOMIHe IPaB0 MEeKAYTOPOIHOH U MEXIy-
HapOJAHOM CBA3H;

abouentst rocrrauy. Cuer AJist OIUIATH 1O 3TOW KAaTerOpMM BBICTABJIsA-
€TCsl HeMeJ[JIeHHO;

OOIIEXXUTHST U IIPOYME OPraHU3AIMHU C pa3HbIMH GopMaMu COGCTBEH-
HOCTH, HE HMEIOI1e TPaBa BBIXOAA Ha MEXKIYTOPOAHbIE M MEXK/YHAPO/HEIE
cerTy;

aboHeHTHI, MMeIoNVe NPUOPUTET Ha YCTaHOBJIEHWE CBA3U (rocynapc-
TBEHHBbIE YUPEXK/IEHHsI B CTPYKTYPE BJIACTH);

aGOHEHTHI, MEIOLIKe IPABO CBSI3U O€3 TapuduKauuy;

MEXAYTOPO/IHbIE Tese(hOHBI-ABTOMATH;

abOHEHTHI, UMEIOIIHE JOMYCK K IOIYYEHHIO HONOIHUTENbHBIX ILAaTHBIX
YCIyT;

aOOHEHTHI, MEIOIIKE IPEUMYIIECTBO [P YCTAHOBJIEHUH CBSI3H B MEX-
IyTOPOJIHAIX, MEXKIYHAPOIHBIX CETSAX ¥ IPABO HA IIJIATHbIE YCIYTH;
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sesmmermmmaess ' TenedoOH C aBTOMaTUUECKMM ONpeaennTenemM HoMmepa

KaTeropysi FOpOJACKUX Tele(OHOB-aBTOMATOB;
pe3epB.

Homepa u kareropmu TesnedoHa BHI3BIBAIOIETO aDOHEHTa BHIZAIOTCS
MHOTOYaCTOTHBIM Ge3bIHTEPBAJILHBIM CIOCOOOM «/Ba U3 wecTHy. st 310~
ro ucnonsaywores yactorsl 700, 900, 110, 1300, 1500, 1700 I'u. JeiictByio-
uiee 3Hayenue curnazna —0.33 B. Bcero npumensiercst 12 xombuHanwmii yac-
TOT, COOTBETCTBYIOLIMX OIpeeieHHbM 1udpaM B Habope HOMepa U 0603-
HAYAIOIUX <HAYAJI0» U <OBTOP» KoMOuHauu win uudpst B Homepe. Tak,
1 paM COOTBETCTBYIOT CAEAYIONINE KOMOMHAHH:

1 — 700,900 I'

2 —1700,1100 I'u

3 —900,1100 I'g

4 — 700, 1300 I'u

5—900, 1300 I'ry

6 — 1100, 1300 I'y

7 — 700, 1500 I'u

8 — 900, 1500 I'iy

9 — 1100, 1500 I'g

10 — 1300, 1500 I'n
«Hauamno» — 1100, 1700 I'u
«ITosTOp» — 1300, 1700 It

. JlomycTHMOe OTKJIOHEHHUE KaKA0H CUTHAIBHON 9aCcTOTHl OT HOMHHAMb~
HOTO 3HaYEHHUsI HaXOAUTCA B npeesiax £15 I

Curnan «Hayanos — Havano Wiy OKOHYAHME IIAKeTa JBYXYaCTOTHBIX
TTOCHLIOK.

«IloBTOp» — THpUMEHSIETCS B CIy4ae, KOIZja B HOMEPe BbI3bIBAIOMIETO
aboHEeHTa MOAPSI/ CAEAYIOT OANHAKOBBIE IH(pHI.

Mpu GecnaysHoit nepexaye pHGOPMAIMH OTIMYATD Takue KOMOWHA-
I[uM TPaKTHYECKH HEBO3MOXHO. [JIMTENBHOCTD KaX/0il IBYX4acTOTHOI
moceuiky — 40 * 2mc. OnHako Ha MPaKTHKe 3TOT MapaMeTP MOXKET Hecy-
HIECTBEHHO OTJINYATHCS OT CTAHAAPTA BCIAEACTBHE HEYOBIETBOPHTEIHLHOTO
COCTOSIHMSI ~ yCTapeBuUIEro OOOPYROBaHMsS Ha  HEKOTOPbIX  THIAX
ATC. UndopManus 0 KaTeropud M HOMEPE BHI3BIBAIOWErO0 aOOHEHTA CO-
depxuT 10 1ByX4aCTOTHBIX NOCHLIOK.

Amnaparypa AOH cocrouT U3 nepexaiomux U IPUEMHBIX YCTPOUCTB.
Tepenasonine ycTpolicTBa yCTaHOBJICHBI B PaifoHHBIX (MUKPOpPalilOHHBIX —
B KPYIHBIX rOpoziax ¢ 60JIbIIO IUIOTHOCTHIO Tesie(hOHH3MPOBAHHOTO Hace-
senusi) ATC, a npueMHBle — Ha aBTOMAaTHYECKHX MEXAYTOPOAHBIX Tejie-
donnnix craunuax (AMTC). Tenedonnsiii anmapatr (TA) ¢ AOH raxxke
SIBJISIETCS IPUEMHBIM YCTPOICTBOM.




Fnaea 3. YcrpoiicTBa TenedoHnmn

Kak npoucxoguT onpeaeneHue Homepa

[Mocsie Habopa HOMepa BHI3biBAEMOro aGOHEHTA M 3aHSTHSI IPUEMHOTO
ycrposictBa Ha AMTC (uu orBera Tesie)OHHOTO anmapara MECTHOH CBs-
3u) cpabaTbiBaeT pejsie onpeseienuss Homepa. OHO BKIIOYEHO Ha BPeMs
400 mc. Ero KOHTaKTOM 3aMBIKAeTcs 3JeKTPUYECKasl Iellb MOAKIIOUEHUs
nepenaoniero ycrpoiictBa AOH. IIpu 51oM aGOHEHTCKas TMHUS CBS3H OT-
KJIIOYAETCsT IPYTMMHM BYMA NapaMi KOHTaKTOB JAaHHOro peJie, AJIS TOTO
4TOOBI HABEJEHHbIE CUTHAJIBI, OTJINYHbIE OT TUIIHHBI, Ha BBIX0AE MUKPOdhO-
Ha B TesnehOHHOM amnmapare BBI3bIBaiONIer0 a00HEHTA He BJAMSIM Ha Iepe-
naqy vHbopMaiuu. Ecin 3a 400 Mc 0 COeIMHUTEbHON TMHUHN 0T HPHEM-
HOIO YCTPOWCTBA HOCTYMAeT CUIHAJ 3alpoca CHHYCOUAAJbHBIH (HOpMBI
gacrotoi 500 Ty 1% ¢ ypossem 4.3 B u gmurenasnocThio 100 Mc, yert-
POICTBO BEIAEPKKH BpeMeHy (cxema 00IeCcTaTUBHOM BhIIEPKKY BpeMeHH —
COBB) npogsnesaet BpeMsi VAEPKAaHUS PEJI€ BO BKIIOUEHHOM COCTOSIHUH
emte Ha 500 Mc s nepeaaun uHGOOPMALIMHE B JIMHHUIO O KATETOPUU 1 HOMepe
teseoHa BHI3bIBAIOIETO A00HEHTA.

Ilepemenusrit TOK CHrHAJA 3ampoca HOCTYIIAET B Iepefaioliee yCT-
poiictBo (113Y AOH). 310 ycTpoiicTBo, NOIYyYNB YaCTOTHBIM 3a1Ipoc, Ha-
yuHaeT BBIZaBaTh WHGODMAIMIO [0 coefnHUTENbHON sudnu Ha AMTC.
ITpuemusie yerpoiictsa (37ech U Aajiee yCTPOHCTBA 3anpoca ¥ IpHeMa UH-
dopmanmn — Y3IIN) va AMTC npeobpasyor yacToTHbie KOMOMHALMK
TOHOBBIX HOCBIJIOK B II(POBOI KO M 3alIOMUHAIOT IOCTYMBIIKI HOMED U
BBIAEJIEHHYIO Kateropuio aboreHTa. BXoIHbIe Y37IbI IPUEMHBIX M TIEPeaio-
mux yerpoiictB AOH n AMTC nmeror corsacyiotiye TpaichopMaTOpHL.

Tlosyuns cBeeHMst 0 HOMEPE M KATETOPHMK BBI3bIBAOIEro abOHEHTa,
AMTC HauyunaeT npolecc coeinHenusi ¢ abOHEHTOM JPyroro ropoa.

/J17151 IoBEINIEHUS HA/IEKHOCTY ONpeIeIeHUS HOMEpa U KaTeTOpHY TeJle-
¢dona soi3biBatomero abonenta B cucreme AOH npenycMoTpeH Tpexkpart-
HBIH 3allyCK Hepenaromux ycrpoicts. Ecin npn nepsom 3anycke AOH Ho-
MEp Ha MPHEMHOM y3JIe He OIpPEAeNncs U3-3a, HalpuMep, YAAJEHHOCTH
snuuH cBsi3u oT ATC 1 mIoxux ée KayecTB (MHOTOYHC/IEHHBIX CKPYTOK),
IpPHEMHBIE YCTPOMCTBA KPAaTKOBPEMEHHO OCBOOOXKIAIOTCS 6e3 HAPYIIEHNS
COeMHEHUs U BHOBD ITOCHLIAIOT CHI'HAJ 3a[IPOCa /IS 3aITyCKa epealoux
ycrpoiicts. Ecim nipu aToM uHbopMmaius He 6yaeT npunsta, GopMupyeTcs
TPeTHH CHUTHaJ 3ampoca. B cilydae OTCYTCTBUSI HOJHOTO OMpeesieH st Ho-
Mepa u Kareropun aGonenTa Bbixo Ha AMTC npepsiBaetcs.

Ha npakTuke a6OHEHT, KOTODHI XOYeT COETUHUTEHCS ¢ aGOHEHTOM B [IpY-
TOM T'OpOJie TOCPEACTBOM aBTOMATHYECKOTO BBIXOZA Ha «MEXTODPO/y, II0CIe
Habopa «BOCBMEPKI» CABIIINT B TesiepoHHO# TpyOKe KpaTKOBpEMEHHBIIT TO-
HAJBHBIN CUTHAN 6€3 AY3bl, HATOMHUHAIOIUH PA3HOYACTOTHYIO TPEb. ITO U
ectb curdai nocsuiky 3ampoca AMTC k ATC u oteta ATC ¢ koMOuHaImeit
mudp HoMepa aGoHeHTa 1 Kareropu. 1locsie aToro B TpyOKe CIIBILIHBE yAa-
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JIeHHBIE Iie/IYKH (BKJIIOYEHHE pejie) M AOCTYN K Habopy MEXAyTropomHOTO
HOMEPA WK OTKPBIBAETCs (B TPyOKe — IOCTOSTHHBIN OJHOTOHAIBHBIN CHT-
HAJT), Wi ipekpamaercs (B TpyOke — KOPOTKUE TOHAJBHBIE CUIHAJIBL).
ITepenatomee ycrpoiicteo AOH #a ATC Gynet paboTaTh aHaIOIHYHO,
ecl CWTHau 3ampoca Oyner mepeaBaThCsl He ¢ NMPUEMHOIO yCTPOMCTBA
AMTC, a ¢ mectroro Tesedona ¢ AOH. Tak peamusyercs npuHIUL paboThL
IIMPOKO PacIpoCTPaHEeHHBIX CeroaHs TenedOHHBIX aNnapaToB ¢ PyHKInen
AOH. Paznununsie npoussonuteny Takux TA HaCTONBKO NpeyCcHeNnu, 9YTo
MOHO BCTPETHTh MHOTOYHCJIEHHBIE 3IEKTPOHHbBIE BEPCHU Peanu3ailuu ya-
s1a 112V u Y 3IIU B camom TenedorHoM annapare. Ects TA ¢ mutanmnem ot
OT/eJIHOTO HCTOYHUKA HalIPSIKEeH U, & eCTh C TIUTaHueM OT TeiepOHHOH ce-
ti. Bepcwuii pasimnynbix TA ¢ dynkuvett AOH oueHb MHOTO, M UX PACCMOT-
peHue He BXOAUT B 3a1a4y AanHoi cTaThu. [Ipunnmn paboTsl y HUX OOMH U
TOT Xe: oHu Ay6aupyior yerpoiicrsa [IDY u Y3 ATC u AMTC.
ITpocroit abonenTtckuii TesieOHHBIA anNapaT He UMEET B cebe y3mia 1o-
cbl1a 3arpoca Ha ATC, u camo nepeaatomee ycrpoiictso ATC, crexoBarein-
HO, He TI0JIy4aeT TaKOTo 3afpoca HAa BhIIAYy HOMepa a0HEHTa U ero KaTero-
pHH, a TO3TOMY U He BbiAaeT Takoil uH(popmaunu. OHO cpa3y mogKI0YaeT
PasroBOpHEI TPakT Teae)OHHOH JIMHUM, M TOTAA VKe JIoObie MOCIenyo-
1rye 3anpocs! (eciu Obl 1aXKe OHM MMEJIM MECTO) HE MMEIOT CMBICTIA.
~ Ilpu nepenaue Ge3bIHTEpPBaJILHOTO NAKETa ABE ONMHAKOBBIE KOZOBHIE
KOMOMHAHMU He MOTYT CJlef0BaTh OAHA 3a Apyroil. B ciydyae nasmuus B
aboOHEHTCKOM HOMepe ABYX W 6oJiee CIIEIyIONIHX MOAPSAA OXMHAKOBBIX
udp (Hanpumep, eciu HoMep aboHeHTa 2224722 — 37eCh MOBTOPSIOTCS
<«IABOUKH» ) KaXK/asd BTOpast UuQpa 3aMEHAETCH CAYKEOHbIM 3HAKOM — KO-
10BO# KoMOuHauue «mnosrop». Mudopmanusa us [19Y AOH moxer 3a-
TIpaIruBaThes A0 Tpex pas. Mudopmanns or I19Y AOH k Y3IIU AMTC
repesiaeTcs B CAeAYIONIEM TIOPAIKE:

1) uudpa kareropun aboHeHTa,

2) nudpa eJIMHULL HOMEPA,

3) uudpa necsTKa HOMEPA,

4) mudpa THICTIN HOMEDA,

5) TpeThs uKHdpa UHIEKCA CTAHIUH,
6) Bropas uudpa HHAEKCA CTAHIH,
7) nepBast iudpa UHAEKCE CTAHIIUHY,
8) xoJ «HaYaJI0 — KOHel».

B ¥3IIN AMTC xaxnas necaras uudpa cpaBHHUBAETCS € NEPBOH M
IIPU UX COBMAJIEHUH IIPUHATAST MHQOPMalUs CYHTAETCS TOCTOBEPHOH, BHI-
X071 Ha «<MEXTOPOJi» OTKPBIBAETCSI. '

[19Y AOH nyb6aupyer nepenaBaeMyo MHGOPMAIUIO HECKOJIBKO pas,
TP 9TOM MHTEPBAJIbHBIIM TaKeT MOKEeT OKAHUYMBAThCS B 06oM Mecte. Ilpu
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onpezeseHUH HOMEPA HEOOXOAUMO YUNTHIBATH MOSIBJIEHUE KOAOBOM KOM-
OGuHaIMU <Hayano — KoHel». Hanpumep, Homep abonenta 1234567 katero-
pun 9 MOXKeT ObITb BBIAAH HECKOJIBKAMU CIOCOOAMML

97654321 97654321 976, rae «_» — 3T0 KO/l «Hayaso — KOHEIl».

4321_97654321_ 97654

1 97654321 97654321_97654321_9

4321 97654

IIpu onuHakoBHIX HUbpPax B HOMepe abOHEHTa MOBTOPSIIOMKECS LHd-
PbI 3aMEHSIOTCA KOZIOBOM KoMOuHauueil «ioBTop». Hampumep, Homep aGo-
HeHTa 2250145 kateropuu 5 6yzneT BbIIaH TAKUM IAKETOM:

P54105P2_P54105P2 — cumBoJjioM P 0603Ha4YeH KOJ[ <IIOBTOPS.

Ecan B kKakoM-11100 HaceJeHHOM IYHKTe UCIOb3yeTcsa Menee 7 mudp
B HOMepax aboHeHTOoB, To. s conpspkerus ¢ AMTC u ATC apyrux ropo-
JIOB ¥ HACEJIEHHBIX IYHKTOB HOMED JOIOJHAETCSA 0 CeMH HUPP <HY/IAMHI»
WK «[BOVKAMHU», KOTOPbIE CTABSITCS 1O HOMepa, a ToJydeHHas nHpopMa-
HMs BBIAAETCSH DPacCMOTPEHHBIM BhIe crnocoboM. Hampumep, HoMep
411199 xareropuu 3 Gyzer soytan kak 3P91P140_3P91P140_.

Ecau peus uaer 0 HACEJEHHOM IYHKTE, MOAKIIOYEHHOM K 30HAJIBHOH
MEXIYTOPOAHOMN CTAaHIINY, HOMeD AOMOJIHsIEeTCS 40 ceMu Hudp Temu nud-
paMH, KOTOPHIE HCIIONB3YIOTCS B KOJIE 3TOTO HaceJIeHHOTo ITYHKTa.

B HEKOTOpBIX HaCeJIEHHBIX MyHKTax (¢ uudpaMu B HOMepe aOOHEHTOB
MeHee cemn) ammaparypa [1OY AOH Brimaer secranmapThbiil naker. Ha
MPaKTHUKE 3TO BCTPEYAETCS OUEHD PEAKO .

CucteMa 3allMTBI OT ONpefieJEHHs] HoMepa aboHeHTa obecrieyuBaetr
COBMeCTHYIO paboty mpaxkTuyecku ¢ joboil cuctemoit AOH. Ilpu tesne-
¢dounoM obpaireHny K abOHEHTY, Y KOTOPOTO YCTAHOBJIEH anmnapar ¢ GyHk-
uueit AOH, onpenenenus HoMepa He HPOMCXOAMT.

TexHWYeCKHe XapaKTEPUCTHKH TeleOHHOrO annapara, OCHalleHHOTO
cucremoit AHTU-AOH, M0XHO yCIOBHO pa3/ie/IMTh Ha /iBe TPYILIHL: 3JIeK-
TPOaKyCTHYECKHE TAPAMETPEL, IIOJHOCTHIO ONpeZesiomuyecs TeJieOHHBIM
ammaparoMm, u cnenuduyeckas GyHKOHS, BbIMoJHseMmast cucrtemoir AH-
THU-AOH. Kak npasuo, cucrema AHTI-AOH ocnoBana Ha feiicTBUH 3a-
JATONIETO TEHEPATOPa, HACTPOEHHOTo Ha yactoTty 12.626262 T'u. iMnyascu
€ TEHEPATOPA YCUIMBAIOTCS. MOI[HBIM TPAH3UCTOPHBIM KacKa/lOM, KOTODHIi
3aMBIKaeT JMHHIO ¢ COOTBETCTBYIOIIeH 4actoTol. Tak ocymlecTsisiercs
BO3/IeHCTBHE Ha BXOJHO TPaKT npreMa HHPOpMALUH y1aneHHOTo Teredo-
Ha ¢ AOH (xak npaBmjio, OH IOCTPOEH Ha MUKPOCXEMe-KoMIIaparope), 06-
XOfi GJIOKMPOBKY TOJIOCOBOTO TPAKTa BHI3BIBAIOMIEr0 abOHEHTA M HEBO3-
MOXHOCTD TIEPEAadH 110 Helt KaKux-1u60 1udpoBbIX UK AHATOTOBBIX CHI-
HAJIOB BO BpeMs mepefiauy uadopmManuu o ero HoMepe. Ha unaukarope TA
¢ AOH so Bpems npueMa cursasios ¢ TA ¢ AHTU-AOH sricBeunBalorcst
YEPTOUKH — [PU3HAK HeolIpe/Ie/IUBIIeTroCcs: HoMepa.
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TENE®DOH «PYCb-27C» B PE)XXUME
OXPAHbI MOMELLEHUSA

IIpo6iema OXpaHb! EMYIIECTBA YACTHOTO CEKTOPA CETOAHSI HE MEHEE aK-
TyaJIbHa, 4eM, CKakeM, MsTh JieT Haszal. PaHbile (KpoMe JKeNaHusT KJIMeHTa)
BCE «YNHPATOCh> B BO3MOXHOCTH BHEBEJOMCTBEHHON OXpaHBI, OpraHu3a-
nud B cucteme MB/], MoHOTIOIU3MpOBaBIeil QYHKI[MM OXPAaHBI rocynapc-
TBEHHOTO M YaCTHOTO MMYIIECTBA M JWKTOBAaBIIEH CBOM YCJIOBHS IIPH 3a-
KJIIOUEHUH OrOBOpa (He BCerZa MpHeMJIeMble, YYUThIBasA CHeH(HUKY Kax-
1010 00’beKTa YaCTHOM COBCTBEHHOCTH).

Ceituac — apyroe zeno. Bokpyr MHOIO 4aCTHBIX OXPaHHBIX IPEATIPH-
ATUH ¢ TeMHM e QYHKIUAMH, IPUCYTCTBYET KOHKYPEHIIHS 110 OILIaTe yCIIyT,
TI0 UX CEPBUCHOMY Habopy U KOHEYHO e MO OTBETCTBEHHOCTH. C pa3BUTH-
€M MOOHJILHOM U PafOCBA3H OKA3AIOCH BO3MOXXHBIM [IEPEAaBATh CHTHABI
TpPeBOTH GeCIPOBOAHBIM CIIOCOO0M, a TPYIIIEL OBICTPOro PearupoOBaHuUs TIPH-
6BIBAIOT K OOBEKTY 3a cuuTaHHble MUHYTHI. KpoMe Toro, Garogaps Macco-
BOH JIOCTYIHOCTH /s HaceJeHusi MOOUJIBHOHN CBsA3u (MOOWIbHBIE Tesiedo-
HbI MOKYNAIOT JaXke JETAM) CBOH CErMEHT OXPAaHHOIO PhIHKA 3aBOEBasa
aneKTPoHHKa. Teneps, MOTPATUB HECKOIBKO THICSY PyOJIeH, KaXKAbIA MOXET
1proBpecTy B MarasuHe YCTPONUCTBO-NPHCTABKY, KOTOPOE 110 3allPOr PaMMH-
POBAaHHOMY HOMeEpPY TeIe(OHHON MM MOOHIIbHOM CBSI3Y TePeNacT CHUTHAJ
TPEBOTH XO35IMHY B C/Tyyae Hapymenus uuieiida oxpanst. Ilpuuem mieiidon
MOeT GBITh HECKOJIBKO: 9TO M JBEPH, W OKHA, M, HANPUMED, AATYUK M10XKap-
HOM WJIM ra30BOM CUTHAIN3aLUK — Bce BO3MOXKHO. [IpuobpeTast Takyio cuc-
TEMY, MOXHO OBITb CITIOKOMHBIM 3a CBOK) CHIHAIM3aIMio 6e3 Kakux-inbo
eXeMecCsTYHBIX OTYHCJIEHNIT Ha ee cogepxanue. Ho Bo BceM ecTs CBOM ILTIO-
CBI Y1 CBOM MUHYCHI, HAIIPUMED ACHEKT CTPAXOBAHHUS U OTBETCTBEHHOCTH.

Cpenu pasHbIX BAPHAHTOB «3JIEKTPOHHBIX IIPUMOYEKY, HAXOASIIUXCS B
cBoboaHON NpozaXe, BhILENSETCs Cocob OnoBeimeHUs Mo TeneOHHOMH
JIMHUH € TIOMOINBI0 MHOFOYHKITMOHAIBHBIX TesedonoB ¢ AOH. 3ror Ba-
puaHT Giiske PanoMIOGUTENIO 110 HECKOJIBKMM NpuduHaM: cobpats AOH
MOJKET MPaKTHYeCKH 060 paiuomobuTens (3T0 MOXKHO CAEIATh U3 ykKe
TOTOBBIX, CMOHTUPOBAHHBIX OJIOKOB M IUIAT, NPABMJIPHO COEIMHHMB HX H
CMOHTHPOBaB B KOPIIyC), CTOMMOCTb AeTajeil u paboT MUHHMalbHA, CO6-
paHHOe CBOMMHM PYKaMH YCTPOHCTBO MOXKHO BCerJa AOIMOJIHUTD, Iepesie-
JIaTh, BUAOM3MEHUTD 110 CBOEMY BKYCY.




Maga 3. YcrpoiictBa TenedoHUmn

CeMeiicTBo MHOropyHKIHOHAMBHBIX (MHTEJIEKTYATbHBIX) * Tenedo-
HOB _C aBTOMaTUYeCcKuM onpejenurteneM HoMepa (AOH) MHOTOYHCIEHHO B
pas3Hoobpasto. OMHAKO NPHCHOCOOUTH 151 OXPAHBI TOMEIIEHHH MOXKHO HE
BCe TestepOHHBIE almapaTsl, a TOJIBKO Te, B KOTOPHIX 3Ta GyHKIMS (cpenu
MPOYHUX) NpeaycMOTpeHa nporpaMMuo («3amuTa» B [13Y). Takum ammapa-
TaM siBiseTcs, Hanpumep, Bepcusi «Pyce-27¢» momudukauun Pro Vega
2003. Cpeay MHOrOYHMCIEHHBIX CEPBUCHBIX (PYHKIMIM, O KOTOPBIX MOXHO
NOTYyIMTh NHGOPMALHIO U3 CIIENUaIbHOM OPOIIOPE! PYKOBOACTBA TI0 IPHU-
MeHeHM0 TeleOHHOro anmnapara, eCTb (PYHKIUS OXPaHBl «YBeAOMJIEHUE
Ha COTOBBIH TestehoH».

ITOT PeXUM CIeHUaIbHO IpeTHasHayeH JJIs AUCTaHITHOHHOrO MHpOP-
MHUPOBaHMA 0 COOBITUAX, IPoUCXoAAIHX B MecTe yeranoBku AOH na mo-
6usbHbi Tenedon. Tak, Biaagenel «<MOOGUILHOTO> UMeeT HHGOPMAIHIO B
PeXuMe PeasbHOTO BpEMEHH U TIOJIy4aeT BOSMOXKHOCTh BOBPEMSI CPEarupo-
Bath. PexxuMm reredona ¢ AOH 1o3Bosisier HaCTPOUTS COOBITHS, IPH KOTO-
PHIX TIPOU30MZIET ONIOBEmEHEe Ha MOOUIbHBIN TesiedoH. Bxoa B HaCTpoOKy
peXuMa IIPOU3BOJIUTCS MOCJIEA0OBATEIbHBIM HaxaTeM kiaasuil «MODE»,
«1», «*», «*», «*», [Ipy 9TOM Ha HHAUKATODE TeehoHa IOABUTCA COoOIIIe-
Hue: «C.CALL. — OFF». byksn «OFF» murator. Pexxum akTuBupyercs
Ha)KaTveM KJaBumIN <1i», IpH 3TOM HAa MHIUKATOpE IOSBISETCS CIOBO
«ON>». [l1s1 06paTHOrO BBHIKJIIOYEHHS] PEXHMMA B 3TOM MecTe HaKUMAIOT
xnasuiny «0», ¥ Ha HHANKaTOPe cHOBA 3aropaeTcst «OFFs.

Teneps aJ1si BBOAA B NaMsITh HOMepa MOOMJIBHOTO TeeoHa Ha anmapa-
Te ¢ AOH naxuMaloT KIaBuIly «#», Ha uHANKaTope noasutcs: «C.Co».
B 3TOM MeCTe BBOZST HOCIeN0BaTENbHOCTD ¥dp MOOGUIBHOTO HOMEpa abo-
HeHTa, npnyeM ¢eiepanbHble HOMepa, HauyHHaIuecs ¢ udpsl 8, BBOAAT-
CsI TaK )Ke, KaK U «IIPSIMBble», — alapaT CAMOCTOATENHHO PACIIO3HAET «BOCh-
MepKy» U IeJaeT [I0cjie Hee 3apPorpaMMHPOBaHHYIO Iay3y A ryaka. Beox
HOMepa 3aBeplIaeTcs Ha)kaTUeM KJIaBUIIH «#». [Ipu 5TOM Ha MHAMKarope
nosisutcA crpoka «Eoo_ ». CUMBOJIBI <0» B COOTBETCTBYIONIEM
Pa3psizie HHANKATOPA MOKa3bIBAIOT COOBITHE, Ha KOTOPOE GyIIeT pearnposaTh
anmapart (YBEAOMJISITD MOOHIBHOTO IIOMB30BaTENs ). 3HAK «0» CBHAETEIBC-
TBYET O BKJIIOYEHHOM PEaKIMM Ha COOBITHE, CHMBOJ «_» — OTK/IOUEHHAS
peaxuusi. IIpusHak coObITHSI H3MeHsIETCs HaXKaTHeM LHAGPOBON KJIABHUIIH,
COOTBETCTBYIOIIEH MO3UNMK Mpu3Haka Ha uaaukatope AOH. Onno naxa-
THE KJIaBHIIN BKJIIOYAET PEAKIHIO Ha COOBITHE, APYTOE COOTBETCTBEHHO BBI-
KJIIOYaer.

Hnsi rcnoav3oBanvis AOH nannoil Bepcuy B KauecTBe y3Jia ONOBEINeE-
HUS1, COBMENIEHHOTO C Y3JI0M OXPaHBI, BKIIOYAIOT CUMBOJI <0 KJIABUIIEH
«8». Takum obpasom, wnaukatop umeersupg «E._ o». ITpu okoH-
YaHUY HACTPOHKH ¥ JUJISI IEPEX0/1a B OCHOBHOE COCTOSIHYE HAXUMAIOT KJla-
BUINY «#».
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CobbiTHe BO3HMKAET, e cpaboTa NaTYMK OXpaHsl (PasOMKHYJIHCH
KOHTaKTH! muteiida). Takum garurkoM MoxeT 66ITh JMI060H BKIIOYATEND —
YCTPOHCTBO, Pa3MBIKAIOMIee 3JIEKTPUYECKYIO TIeNb MEKAY <BRIBOJAMHE JaT-
4YMKa OXpaHbl» (KOHTaKTamu 5 H 6, cuutast ot yria miatsr; Puc. 3.1).

Puc. 3.1. Y4acrox moHTaxHo# mwiatsl AOH «Pycs-27¢»

Inockuit kabens u3 sty nposoanukos (Puc. 3.1) noaxmouer 1st 06-
IIMX cepBHCHBIX (yHKIUIL B psize ciydaeB MoxHO 000ATHCH 1 6e3 Hero.
Ecau ke He HCIONB3YIOTCS PE3EPBHBIN U BHENMIHUN MCTOYHMKH ITHTAHMA,
MOJHO BOOOIIE OIPAHUYHNTHCS IOAKTIOYEHUEM TPOBOIHIKOB K IUIOMIAAKAM
5 1 6 nnater. Ecau cuutath OT yriia mwiaThl, 510 OyAyT KOHTAKTHI A/ MTel-
tha oxpansl. Ilpu paccMoTpeHHH ITeYaTHO IIATH HA YYACTKE IPUITASHHBIX
TPOBOAHHUKOB (IIJIOMIAJ0K) OYEBMIHO, YTO IEPBBIH M BTOPOI 10 CYETY OT
yTJjia IIaThl — MPOBOJA NOAK/IOUEHNS Pe3ePBHOTO IINTAaHUs K OTceKy Oara-
peil, COOTBETCTBEHHO NePBHIil (KPAaCHBIN) — «+», BTOPOii (YepHbIi) — 06-
muit npoBof; 3-1 U 7-1 110 TOPSIKY OT YIJia WIaTht — «+» HCTOYHHKA THTA-
Hus 5 B; 4-1 npoBopHuk (1utomanka) — obmmii npoBox; 5-i u 6-if KOHTaK-
THI — ILAEH( OXPAHBL ‘

B 06p19HOM (Pa30OMKHYTOM) COCTOSIHUM Ha 5-M KOHTaKTe MOTEHIAaT
OIM30K K HU3KOMY JIOTHYECKOMY YPOBHIO, Ha 6-M — K BoicokoMmy. I1lmeiid
OXPaHbl HOACOEAMHSIOT K alliapary ¢ TIOMOMHIbIO JIGOTO TOAXOASIETO
pasbema, HanipuMep DIN-5. KoHTakTH AaTuriKka OXpaHbl B PEXKUME OKHAA-
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fnasa 3, YCTPOACTBA TENEDOHUM R

HHS! JOJDKHBL ObITH IMOCTOSIHHO 3aMKHYTBIMM, IIDHM HapyIUeHUH nuleiica
KOHTaKThl pasMbikaiotcss. Cxema cpaBHenusi curHaja AOH cHaGxeHa
BXOJ/IHBIM Y3JIOM C THCTEPE3UCOM, TIO3TOMY «Apebe3r KOHTaKToB uuteiidar
(BeIKMIOYaTeNs) TenedOH He BOCIpUHMMAET, paboTaer cTabuibHo. B ka-
4yecTBe KOHTAKTOB ILIeli(a NCIOoNb3YeTCs KOHIIEBOM BKJIIOYATE/Ib, YCTAHOB-
JICHHBI Ha BXOJHOM JIBEPH, M COMYTCTBYIONIMI eMy 110 (DYHKIHH repKOH Ha
3aMbIKaHue (P 3aKPHITOH ABEPH COBMENIEHHBIN C TEPKOHOM MarHMT CIio-
CoOCTBYeT 3aMbIKaHMIO KOHTAKTOB). Bo3M0XKHO s11060€ ipyroe ycTpoiCTBO,
B TOM YHCJie KOHTaKThI peJie HOpMaJIbHO 3aMKHYTBI€, U Pa3MbIKaeMble IIPH
AOCTYILJIEHNH CUTHAJIa TPeBoru. Bo uabexanue JIOXKHBIX cpabaThiBaHUi U
HecTabuIbHOM paboTH annapaTta COPOTUBJIEHHE MEX/Y KOMMYTAHOHHEL-
MM KOHTaKTaMH 1Luieiida 10/KHO OBITh MUHMMAJIBHBIM, TaK JXe KaK U [AJIH-
Ha NpOBOJA OT TeJiehoHa K KoHTakTaM iteiida (ne 6osee 50 cMm). Ecu ati
YCJIOBUSI BBITIOJIHUTD HEJIb3s, HEMOCPEICTBEHHO PSJIOM C alllapaToOM yCTa-
HaBJIUBAeTCA c1aboTOYHOE 3IeKTPOMATHUTHOE pejie, KOTOPOe YIIPaBJIsIeTCsI
BHEIIHEH 3JIEKTPOHHOH cXeMoil, JaTYMKOM K KOTODOU CAYXKaT KOHTAKTHI
muetida oxpaHBbl.

Pexcnm oxpaHB! BKIIOYAETCA IIPY 3aKPHITOMH ABEpY (IBepsxX) — 3aMKHY-
THIX KOHTaKTax Huieiida oxpausl. IIpu mocTymieHUM CUTHama TPEBOTH
(pa3mbixanne KoutaktoB muieiida) AOH aBromaTnuecku Habupaer 3a-
IIPOrPaMMHPOBAHHbIH MOOWM/IBLHBIM HOMED U MOCTe COeJUHEHHsI BHIAAET B
mnuuio rojocoM ¢pasy: «1JISI ABOHEHTA-8» — mo Homepy co6biTusI.

Jlpyrue cobbITHS MMEIOT CIIEAYIONHE HOMEDa:

1. IIpu nocrynnenun Bxonsamero 380HKa AOH nospanuBaercs Ha Mo-
OUIBHBIA HOMED U co0GImaeT HoMep 3BOHUBLIETO abOHEHTA B CieAylomed
dopme: «<HOMEP xxxxxxxX», [Jie XXXXXXX — HOMED MO3BOHUBIIETO abo-
HeHTa. [lanHas GyHKUMS aKTMBHPYeETCs IIPH ONpe/ieIeHHH HOMepa.

2. ITocne cosepiienus ucxonsiiero 3sorka ¢ AOHa, anmapar, noce to-
rO KaK pasroBOp OKOHYEH, aBTOMATYECKH J03BAHMBAETCS Ha MOOUJIBHBIN
HOMED ¥ CO00IIaeT B aHAIOTHYHOMN npeAbIAy el GopMe HOMeD, Ha KOTOPBIi
OCYIIECTBJIEH 3BOHOK. [[aHHOE COOBITHE BKJIIOYEHO <«I10 YMOTYAHUIO» M aB-
TOMAaTUYeCKU cpabaThiBaeT NpH AJMHe HOMepa GOJIbIIe TPEX CUMBOJIOB.

3. CobbiTHE BO3HMKAET AaBTOMATHYECKHU IIPU NPONAJAHUM CETEBOTO MH-
tauusi 220 B u nepexoza Ha pe3epBHOE NHUTaHUE (€CIM YCTAHOBJEHEH dJle-
MEHTBI MMTaHHS B OTCEK Ui Garapeex BHU3y Kopmyca ammaparta). Ecim
3JIEMEHTHI TUTAHUSA HE YCTAHOBJIEHBI, AlNAPAT EPE3BOHUT HAa MOOHJIBbHBIN
HOMED Cpa3y MOoCJie BOCCTAHOBJICHUsI CETEBOTO NMUTAHUS ¢ CoobuieHueM:
<1711 ABOHEHTA-35».

4. CobbiTHE BO3HUKAET NOCTIE TOT0, KAK 0OPaTHBIA TallMep OKOHYHJI OT-
CYeT 33/IaHHOTO IPOMEXYTKa BpeMeHu. MIHbopMalus Ha MOOUIBHBIN TeJie-
¢on noctynur B hopmare «JJISI ABOHEHTA-4».
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5. Cobpitre BosHukaet nocse rnonsitTkn AOH 103BOHUTECSA B pexume
«JIETCKU1 3BOHOKs>. Wndopmanusa nocrynut B dopmare «IJIA
ABOHEHTA-5». -

6. CobbiTHe BO3HUKAET, €CIM NO3BOHUBIIU aBOHEHT OCTaBWII co00Mme-
HHe Ha BCTPOEHHBIH 1 poBOH aBTOOTBETYUK (eCiIM €ro HeT, HYHKIIHS He
pabotaer). Mndopmauus nocrynut B dpopmare «JISI ABOHEHTA-6».

7. CobObITHE BO3HUKAET, €CJIM [TPOU30LLIA JT106ast omubKa mpy BBO/E Na-
poust (ecu maposs 6bL1 ycranosser). WHdopMmanus noctynut B popmare
«/1J151 ABOHEHTA-75.

8. CM. paccMOTPEHHBIN PaHEeE «PEXUM OXPAHBI».

Bxmouenne/Brikmodernne (AKTHBALMS ) TIPOUCXOIUT TIOCTIE HAKATHS B
pelxuMe HacTpPOMKH cooTBercTByomeil kmaBumu «1..8». domyctumo
BKJIOYEHHE HECKOJIBKIX PEXUMOB OTHOBPEMEHHO.

B cBs3u ¢ TeM 4TO pasHbie IPOM3BOAUTENMN, TaXKe OJHOTUIIHBIX BEPCHt
AOH, MOryT HCTIOJIB30BATh Pa3jIMYHBIE ITEYaTHBIE IIJIATHI (C PA3HBIMU 3Jie-
MeHTaMH, AuckpeTHsiMY, SMD, mpouneccopamu tuma Z80 u ap.), B Kaxmoi
KOHKPETHOIl BepCHM aImapata BO3MOMKHO H3MEHEHUE MOAKIIOYeHHA KOH-
TaKTOB «HeHd oxpansl». {151 ToyHOTO ONpeaenenus (ecyiu medaTHasI ILJIa-
Ta He TMOXOXa Ha mpefcTaBieHHyio Ha Puc. 3.1) Mecra mnopxioyeHust
mieiia OXpaHbl CIeAYeT WCIONb30BATH NEKTPHUECKYIO CXEMY KOHKpPET-
Horo annaparta ¢ AOH wusu cnenosarh pyKoBOACTBY.




POMKAS! AUCTAHLIMOHHAS CBSI3b
AN AOMALUHEIO TEJIEGOHA

Hecmorpss Ha obmime TeneOHHBIX aNMapaTtoB ¢ MHOTOIIAHOBBIMH
CEPBUCHBIMU (PYHKIIMSMY, CETONHS IPONOJIKAIOT BHITYCKATHCA TaKXKe Te-
nedonnpie anmnaparsl (TA) ¢ MUHUMYMOM (bYHKIMH, IPUYEM U Te, U APY-
THe HaXOAST CBOUX HoKymatesieii. Jleo B TOM, 4TO B Pa3AUYHBIX CUTYALUAX
HOAXOAST pa3Hble BAPUAHTHI OCHAMIEHNA aboHeHTa TeleOHHOH CBA3BIO.
Hamnpumep, A5t foManiHero UCIoAb30BaHus ya06eH MHOTOGMYHKIIMOHAb-
Hblif TA, BKJIOYAOUIMI AVCTAHIIMOHHOE yHpaBJeHue, GyAUAbHUK, TPOM-
Ky1o ¢Ba3b, AOH u apyrue pyukmuu. A s gononaurenbHoro TA B TOpro- -
BOM OTZeJIe MarasiHa AOCTATOMHO <«HpOCcTOro» TA ¢ MUHMMYMOM AOTIOJ-
HUTENBHHIX QYHKIWH,

+4—/: , B
SB1.1 Ra 16K .
™ V2
VT ¢
MK3-3 | 02

B>

(6.3B)

Puc. 3.2. DneKTpudeckasi cxeMa YCTPOCTBA TPOMKOM AVCTAHIIMOHHOM CBA3H
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IIpaktuyeckn ~mo6oit  oTewecTBeHHbIH  TemedOHHBIH  ammapatr
(V=60 B), npenqHasHayeHHbII AJIs1 UCIIOJNB30BAaHUS B Tesne)OHHOU JHMHUH
(TJI), MOXHO OCHACTHUTH TPOMKOM U JIUCTAHIMOHHOM CBA3bI0. JTO clenaet
6onee ynobnoit u kombopTHOH aKcIUTyaTanuio npoctoro TA, eciu HeT xe-
JIAHWS MJIH BO3MOXHOCTH YCTAHOBUTh MHOTO(QYHKIIMOHAIBHBIH annapar.

I'pomxas cessv noxpasyMmeBaeT, uTo aGoHeHT Oy7eT CBIIIATh Pa3roBOP
Ha PACCTOSHUY, B TOM YHCJIE M YCUJIEHHbIH COOCTBEHHBIH T0J10C, 6e3 Heob-
XOJIUMOCTH TIOCTOSAIHHO NEPXKATh TeIe(hOHHYIO TPYOKY y yXa, MO/KuMasi ee
IEKOH MTH PYKOH.

Jucmanyuonnas cesi3b OAPa3yMeBAET, YTO AGOHEHT MOXKET BECTH Das-
roBOp Ha paccToaHum ot TA, u ero rojioc GyAET yC/IBIIAH Ha APYTOM KOHIIE
Tened)OHHOM THHUY TAK, KaK ec/ii OB DB aG0HEHT epxai MUKpoGhOoH
tesneoHHOI TPYOKH Y PTa.

O06e T cepBUCHBIE BO3MOXHOCTH COBMEHIEHBI B IPOCTOM YCTPOIMCTBE,
3JIEKTPUYECKAst CXeMa KOTOporo nokasana Ha Puc. 3.2.

3nemeurb| CXeMbl U UX Ha3HaYeHue

Paccrosnue ot TA, Ha KoTOpoM aGOHEHT MOXeET ANUCTAHIMOHHO 06-
matkcs co cBoum cobeceannkoM Ha apyrom xouue TJI, onpenensiercs: na-
paMerpamu MUKpOGOHHOTO YCHIUTeNs U yeunutenst 34, KOTopble cOCTaB-
JISTIOT OJTHO YCTPOMCTBO.

Mukpodounsiii ycwmmrexb. COCTOUT U3 TpeX TPAH3UCTOPOB, BKIIIO-
YEHHBIX [0 CXeMe yCUInTeNel Toka. biarogaps puMeHeHHIo TPaH3|CTO-
poB ¢ GosbmuM KoadduiierTom ycmieHus Ay, ¥ 31eKTPETHOr0 MEKpodo-
Ha MK3-3, koTOpBIii MOJKHO B3ATh M3 CTAPOrO KACCETHOTO MAarHMTO(doHa,
ycTpoiicTBO obecnieurBaeT HauboIbIIEE YCUIEHHE.

Peaucrop o6patHoil cBsisu R,. Ilpenorepamaer camMoB030yxIeHUE
YCHIUTEISL.

Konzencarop C,. l3MeHss1 eMKOCTh KOHIEHCaTopa B INpefenax
(0.01...0.5 Mmx®), MOKHO MEHSITH TOHAJIBHOCTH rosioca. HacTpous Takum
06pa3oM YCHIUTEb, MOKHO CO3ATh XKeJAaTeIbHBIN TeMOp roJioca.

Tpaunsucrop VT3. K Hemy pu pasroBope IpUIOKEHO BCE HAIIPSKEHUE
TenedOHHOM! JIUHIH.

Huonsr VD1, VD2. 3amumaior tpansuctop VI3 Bo BpeMs: paGoThL.
Tun auono — K510, K513, K/1519, K521, K/1522, 4310 ¢ mobeim
6yKBEHHBIM WHJIEKCOM.

Oxcuanslit koueHcatop C;. BrimonnseTr pyHkuuu huabTpa Mo nuTa-
Hutw. Tun kongencaropa — K50-24, K50-35, K53-12 u ananoruusbie.

- dnexrpernnii mukpodon BM1. Tloxxioyaercs: BepxHHH (Ha cxeMe)
BBIBOJI — CUHHIA TIPOBOJ OT MUKPO(OHa, CPeNHUIL BBIBOA — GEIIbIi, HYXKHUHA
BBIBOJ — KpacHbi. Moxer 6u1Th 3amered MK3-332, MK3-333, MK3-777
¥ aHAJIOTHYHBIMH.
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Tpausucropst VT4, VT2. Umeior Gosbuioit koadduiment ycuneHus.
Moryr 661TH 3aMenens! Tpansuctopamu KT3102, KT3117, KT373, KT342
¢ 106biM GYKBEHHBIM MHAEKCOM (KesaTesibHo ¢ unaekcamu b u B). VT1 —
KT630, KT940 ¢ mo6eiM GYKBEHHBIM HHAEKCOM.

Yewmrens DA1. Cobpal no KiaccHuecKoi cxeMe Ha OCHOBE CIIelHa-
Jm3upoBaHHoil Mukpocxemsl K174YH4A. Moxer ObiTh 3aMeHeH J100BIM
aHanornyHbM Y 34, Hatipumep Ha Mukpocxeme K174YH7.

Cs, Ry; Cy, Rg. CrannapTHEIE 37IEMEHTH TOHKOMIIEHCAIIHH,

JTunamuueckas ronoBka BA1. Mosxer 6bITh 3aMeHEHA rOJIOBKaMM
3rAB-1, 2T'[1-36, 3TAUI-7B wiu ApyraMu, MOKIHOCTRIO He MeHee 1 Bt u
COIPOTHBJIEHHEM KaTyIIKK 8 OM.

Ilepemennniii pesucrop R;. C nmueiinoii xapakrepucTuxoil uaMene-
Hus conporusnenus us cepuii CII3-4, CI13-10, CI13-33, uiu anajnorud-
HBIH.

Tpancpopmarop T1. TB-12 npompinuiensoro usrotosnenus. Ilepsuy-
Hast 0OMOTKa C OTBOZOM OT CepeIvHbI uMeeT conporubiierne 120 Om.

Bce nocrosmnpie pesucropsl tuna MJIT-0,25, C2-33.

Henoasphbie koHuaencaropbl. Tun koHzaeHcatopoB — KM6, MBM,
KT4-23.

Oxcuanpiii konaencarop Cg. CraakuBaeT MyabCAIIMK BLITPAMJIEHHO-
ro HanupspreHuA. Tun kongercaropos — K50-24, K50-35, K53-12 u anaso-
THYHBIE. , v

HUcrounuk nuranus ais yewnurena 34U — crabuIM3upoBasHEIii ¢ 110~
HIDKAIOIMUM TPaHCHOPMATOPOM € BHIXOAHBIM HampsikenueM 9..10 B. Toxk
norpebrenus ¥ 34 B npenenax 300 MA. ITosTomy B KauecTBe cTabHIH3aTO-
pa MOxeT ObITh UCIIOIb30BaHA NONMyAsApHas mukpocxema KP142EHSA,

IIpu neobxoauMocTH A/ ONTHMH3ALUY PabOTH MUKPO(OHHOTO ycu-
JIUTENST MOXHO Ioxo0parh pesuctop R4 comporuBjienweM B Ipenenax
2.2..4.7 xOwm, 4T0GB! yCHIEHHE IEPBOTO KACKaJa MUKPO(QOHHOIO yCUIHTE-
751 6BLIO MakCHMaNbHBIM U Ge3 uckaxeHuil. HopManbHbIM cuMTaeTcs pe-
UM paboTsi Tpansucropa VT1, Koraa Ha ero KOJLIEKTOPe MPUCYTCTBYET
nocTosiHHOE HanpsikeHue 1.2 B,

Ilpu noaxmouennd B TJI Heobxonumo cobronath MOAAPHOCTH BKIIO-
yenns. Ecu B KOHKPETHBIX YCJIOBUAX 00€CIEYUTD IPAaBUIBHOE TIOAKIIIOYE-
HuUe npobaeMaTHyHo, Toraa Mexay TJI U ycTpoicTBOM BKJIIOYAETCS A0 -
o1 Moct, Hanpumep KI[402..KI[407, ¢ n066iM OyKBEHHBIM HHIEKCOM,
IIPY 3TOM BBIXOZBI THOZHOTO MOCTA JOJIKHbBI COOTBETCTBOBATD MOJISPHOCTH
BKJIIOYEHUS MUKPO(OHHOTO yCHIIHTENS («+» MOCTA K «+» IUTAHUS YCITH-
TeJisA). BeIBOABI THOAHOTO MOCTA CO 3HAYKOM <«~» MOAKI0YanTca k TJI B
Touke, mpasee Bkmouatesss SB1 (Puc. 3.2). IloaspHocTs MOAKMIOUEHUSA
yeumarens 34 He npuniunuaissa. OOmuil MPOBO/ NOKa3aH Ha CXeMe JJist
yno6CTBA 3a3eMIIATH 9Ty TOYKY HE HAJIO.
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Brutiouenne ycrTpoiicTBa NPpUHYAWUTENILHOE, IIyTEM 3aMBIKaHHS IeNH
copMeireHHbIMK BXJriouatensiMu SB1 (MTS-1 unu ananornynasiMu). B nens
nuTtanusa yewintens 39 MOXHO BBECTH JONOJHUTEIBHBIN BKIIOUaTeNb,
IOJIHOCTbIO PasTPAHKYMB YIIPABJIEHIE OOOUMHU YCHUINTEISIMHL.

«Py4HOE» BKJIIOYEHUE B INEKTPOHUKE — «OCKOJIKM» IIPOLLIOTO BEKa, 103-
TOMY /151 PAZHOIOOUTE]ISI OTKPBIBAETCSI LIMPOKOE TT0JIE AeSTeIBHOCTH TI0 yCO-
BEpILIEHCTBOBAHMIO 3TOTO ycTpoiicTBa. CaMplil IpocToit BapHaHT — 106aBUTH B
CXeMy aBTOMATHYECKHIT y3eJI, T. €. 3AMEHUTD BHIKTIOYaTe b SB1 koMMyTHpYIO-
UMK KOHTAKTaMU OITOdjieKTpoHHoro pese, Hampumep KP293KII4B unu
AHAJIOTHYHOTO. JTOT ONTPOH YNPAaBJjisieT Mojadedl Ha €ro BXOJ HOTEHIIMAA
2...5 B. Bxopnoii Tok orrrpona KP293KI14B — 8...12 MA. ITpu Heo6xozuMocTu
BO BXOHOM HEH YCTAHABINBAETCS OrPAHUMYMTEIbHbIM PE3HCTOP COIIPOTHBIIE-
HueM 1...10 kOM, ncxons u3 ToKa, B COOTBETCTBIM C HANIPSKEHUEM B 1Ieni.

YNIpaBisiTh ONTO3/IEKTPOHHBIM PeJie MOXKET JII000e JIEKTPOHHOE YCTpOoiic-
TBO U3 Pa3psifia <UTPyLIEK», IOAPOOHO U MHOTOKPATHO ONMCAHHBIX B JIMTEPATY-
Ppe, KaK-TO: 3ByKOBHIE BKJIIOYATEIIH, PEAIHPYIOKe Ha XJIONKY, CEHCODHI, MCIION-
HUTEJIbHBIE KOHTAKTHI APYTHX YCTPOICTB. ABTOP HAMEPEHHO He aeT OnucaHne
ZOTIOJHUTEIBHOTO YCTPOIMCTBA aBTOMATHKH, ITOCKOABKY 3TO Ae7I0 BKyCa KaKio-
TO, W UKl TOTO, YTOObI 106aBUTH K cBoeMy TA IPOMKYIO ¥ AHMCTAaHLMOHHYIO
CBAA3b, ZOCTATOYHO COBpaTh CXeMy, npuBeAeHHyI0 HA PHe. 3.2.

AnemMeHTbl COOPKM

DJieMEHTHI CXEMBI 3AKPEILISIOTCS METOOM MaifiK¥ Ha MOHTAKHOH IIa-
Te pasmepoM 60 x 80 mM. Ecut 9Ta KOHCTPYKIMA He IIOMeEIIaeTcs B KOPIYC
umelongerocst TA, fJist Hee e1a10T AOIOJHITENBHEINA KOPIYC, KOTOPBI pas-
Mermaerca pAzoM ¢ kopiiycoM TA. DTo MOXeT GBITh KOPIIYC U3 IPOBOASIIE-
ro Matepuana (¢GoJbrUPOBaHHBIA TeTHHAKC, CTEKIOTEKCTOMUT) UK HHOI
DKpaHHpPOBaHHbIH Kopiyc. Takoil Kopmyc obecneyuT yCHIMTENAM MUHHU-
MyM BHEUIHHX IIOMeX, YTO IOJIOKUTEIBHO CKaXkeTcd Ha KadecThe 3BYKa.
IKpaH MOAKIIOYAIOT K 001eMY TIPOBOLLY.

Yto6bl MCKITIOUATh MAPASHTHYIO aKyCTHYECKYIO CBSI3b MEXIy MUKDPO-
¢hoHOM U JMHAMWYECKOI1 FONOBKOH, NOCEHION HA IPOBOJAX OTHOCAT OT
kopmyca Ha paccrosiaue 0.5...1.0 m. IIpu sToM 3Byk Gyzer ciiblien Kak Obl
co croponsl orHocuTe bEO TA. OnHaKo rPOMKOCTE 3BYKa, o6ecnieduBaeMasn
yewnureneM 34, nocratoysa ais ero HOPMAJILHOTO BOCHIPUATHS B noboi
YacTH IOMEIUeH s cpeated Iiomazn A0 50 M2 MUKpPO(DOH XKeIaTelbHO He
BBIHOCHTD U3 KOPIyca Ha 60JIBLIOE PacCTOSIHUE, TaK Kak 3TO NPUBEZET K He-
OIpaBJaHHbIM IIOMEXaM U IIyMaM.

* Yempoiicmeo ne mpeGyem nanaoxu.

Yempoticmeo nonoxcumensho 3apexomendosaro cebs Onumenvuol Kc-
nayamayuet 6e3 3ameuanuii.
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BOCCTAHOBJIEHUE _
AKKYMYJNIATOPHbIX BATAPEU
PAOUOTEJNIE®POHOB

Ot «T1puyM(a’IbHOro mecTBUsI» MO CTPAHE <KOMHATHBIX> PAafMOTENE-
(HOHOB, paccYUTAHHBIX HA HEGOJIBIIOE PACCTOSHME CBSI3H, OCTAJICS TOJBKO
mteitd mpobiteM, KOTOpbIe NPUXOAUTCS pemaTh UX BaagemblaM. OnHa U3
TAaKUX NpobieM — NpexaeBpeMeHHast (KaK KaKeTcsl BAaAesbliaM paioTe-
JedoHa) HEUCIIPABHOCTb, T.e. IOTePsT 3JHEPrOEMKOCTH AKKYMYJIATODA.
JelicTBHTENIBHO, YACTO CIYYAeTCsI TAK, YTO KYTJIEHHbIH B MarasuHe HOBbIH
pazuotenedoHHblii annapat (PTA) yxe B TeueHue rapaHTHHHOIO CPOKa He
obecreynBaeT 3as1BJICHHON B MACIOPTHBIX JAHHBIX HOPMa/bHOH paboTHI B
tederne 20...30 MUHYT HeIpepBIBHOI'O Pa3roBopa MpH YCJIOBHH 3aPyKeHHO-
ro aKKymyJssartopa. [IpakTrika aBTOpa CBUIETENBCTBYET O TOM, YTO NOTEPS
€MKOCTH aKKyMYJISITOpa CTAHOBUTCS 33aMETHOH Ha TPEThEM-YETBEPTOM Mé-
csaue sxcmayataiuun PTA. Cratuctika, 1no3BoOJSOnas CAeaaTh BBIBOJ O
CUCTEMATH4YeCKOM U MacCOBOM XapaKTepe OJ[HOTHITHOH HEHCIIPaBHOCTH, T6-
BODHT caMa 3a ce0s: 4epe3 pyKH aBTopa nmpoxoaut gecsatok PTA B mecsir,

KakoBbl NpHYMHBI TIOTEPH €MKOCTH AKKYMYJSITOPOB NOPTATHBHBIX
PTA? JIx HecKOJBKO, ¥ YMECTHO MEPEYUCHAUTh ITH NPUYUHBI B HOPSLKE
3HAYUMOCTH.

Bo-nepBrix, 3T0 KOHeuHO xe ycaoBus skciutyatanuu PTA. Oxnun Bia-
JieJiel] BeJIeT 9acThle PasTOBOPH, U COOTBETCTBEHHO, aKKyMyJisiTop PTA yac-
TO Pa3psKAETCs M IIOA3apsKaeTcs], Koria Tpybxa kiajnercs Ha 6a3y. [Ipyroi
Bjazesel peaxo moabayercss PTA, u, kak npaswio, tesedonHas TpyOKa
TIOCTOSIHHO HaXOAMTCsE B pexuMe oA3apsAnku. HecMoTps Ha TO 4TO B 601b-
mmHCcTBe PTA nponece noxzapsiaku aproMatusuposat u 3apsjg AKB npo-
MICXOJIUT TOJIBKO [0 ONpeAeIeHHOTO MOMEHTA U IIPH TTOJIHOM 3apsiIKe aKKy-
MyJISITOPA IpeKpalaeTcsi, 3T0 He cIacaeT nojoxenne. ['opasno nyymre 66110
Obl CciesIaTh YCTPOMCTBO, PErYISIPHO <«TPEHMpyoIee» akkymyastop PTA,
BKJIIOYasA TO PEsKUM paspa/a, TO pexxuM 3apsiaa. OqHaKo Takoe JOMoJIHeHne
He COOTBeTCTBYeT HazHayeHUIo PTA, u yBenwunio 661 3aTpaThl H CTOMMOCTD
tenedona. Kpome Toro, npoussogurenu PTA opueHTHPYIOTCS Ha aKTUB-
HBIX [0Jib30BaTesel TesieOHOB, T.€. Ha TeX, KTO BeleT YacThie PasroBophl. B
HOOOHBIX CIIyYasx TPEHHUPOBKa akkKymyasitopa PTA npoucxoant cama co-
60it. Taxum obpa3oM, «<akTUBHBII» Biageser; PTA, caM Toro He Bemas, mpo-
AJIEBaeT pecypc paboThi CBOETO Tesme)OHa OT ITATHOIO aKKyMYISTOPA.
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Bo-BTOPBIX, BAXKHO TO, KAKOM THI aKKyMyJisiTopa ucmoabayercs. Ni-Cd
(MUKe/b-KaAMIEBBIE) AKKYMYJISITOPBI CTOSIT JeieBsie. OHU [0 CUX TOP Bbi-
MYCKAIOTCA W TPOHAIOTCS, HO HUMEIOT <IIPecJOBYTEHIi» 3ddexT nmamsru.
I10T 3¢ddeKT HABTIOAAETCSI, €CIIU AKKYMYJISITOP Pa3pspKeH He 10 KOHIA, a B
IaHHBIX 00CTOSITENILCTBAX ATO U HEBO3MOXHO. IIpaBaa, MOXKHO IOJTO roBO-
putb 1o PTA u 10X4aThcst MOMEHTA BBIKIOYeHusa Tpybxu. Ho Torma npu
BKJIIOYEHWH B peskuMe 3apsifa (Tpybka moJioxeHa Ha Gasy) oH He HabepeT
9HEPrOEMKOCTH ¥ OCTAHETCS B IOJIyPa3psDKEHHOM COCTOSIHUH, ellle Goee
TepsIst EMKOCTb.

MooxkeT HOKa3aThes, YTO TAKOH aKKyMyJIATOP BHIIET U3 CTPOL, TeM Ho-
Jiee YTO 3TO TOATBEPXKAAETCS ero JAajbHelnel sKCIuTyaTaliuel: BpeMsi ak-
THBHOT'O MCIOJIB30BaHKsl TPYOKH B PeXUMe PasroBOpa MPOJOJIKAET II0CTe-
IEHHO YMEHBUIATHCS, YTO CO3AAET HEyAOOCTBA U TEXHMYECKHUN IUCKOM-
dopr. Bragensus! tenedoHOB HauMHAIOT pyrarb npousBoputeneit PTA,
JKaJIelOT «BBIOpOIEHHbIE HA BETEP» JIEHbIW ¥ BIIAAAIOT B HEOOOCHOBAHHYIO
nanuky. Heo60CHOBaHHYIO, TOTOMY YTO CHTYAIMsl Ha CAMOM JleJle JIETKO
HOMpaBUMa.

AxxymyasaTopsl no texuosyioruu Ni-Cd umeror cnenuduyeckyo Ha-
NMPaBJEHHOCTD U OKA3bIBAIOT [TOCPEACTBEHHbIE PE3YIbTATHI, KOT/IA HX IPU-
mensitoT B PTA. K yacroii cMmene pexnma 6osee nipucniocobrenst Ni-MH
aKKyMYJIATOPHI, KOTOPHIe K TOMY 7K€ JIMIEeHBI TAKOTO HEOCTATKa, KaK «3¢-
dext namaTu». OHu criocobHbl HaGUpaTh EMKOCTD IIPH YaCTUYHOM paspsia-
Ke IIPaKTUIECKH IO MaKCUMyMa U B OTJIHYHMe 0T akKymyssatopos Ni-Cd, He
J064T, KOT/Ia UX PaspsaKaloT 110 Kokna. Kakoil THII akKyMyJIsITOpa UCHOJb-
3yeTcst B KOHKDETHOM CJIy4ae, JIETKO YTOUHUTH M3 TEXHUYECKON NOKyMeH-
tanuy Mo PTA win, OTKpHIB KPHILKY OTCEKa Uit 6atapeu, Tpo4UTaTh 0603-
HavyeHHe Ha KOpIIyce aKKyMYJIsITopa.

PaccMOTpEHHBIE THITHI AKKYMYJIATOPOB OOSITCSI KOPOTKOTO 3aMbIKAHHSI,
ITOX0XHM BHEIIHE, JaXke OJHOTHIIHBI, NIpefHa3HayeHH uisi nutaHus PTA
PasJMYHbIX IIPOU3BOAUTENEH M MOJENeH U YacTO UMeI0T HOMUHAJIbHOE Ha-
npsbkenue 3.6 B. Buemnuii BU pacipoCTPaHEHHBIX U B3aUMO3aMeHAEMbIX
aKKyMyJ/IsTopoB ¢ HanpspkeHneM 3.6 B u emxoctsio 300...2000 MA /4 ioka-
3ad Ha Pue. 3.3.

OzHaKO OHM Pa3/IMYalOTCs IHEPrOEMKOCTBIO, BeJIHUMHA KOTOPOH NIpsi-
MO TPONOPIIHMOHANBHA UX CTOUMOCTH U [UIMTeAbHOCTH HellpepHBHOro HC-
nosb3oBanys Tpyoxu PTA B pexxuMe pasroBopa. OObIKHOBEHHBIM HOJIb30-
parensM PTA He pekoMeHAYIO MOKYNATh aKKyMyJIATOPHI €MKOCTBIO HIKE
600 MA /4.

CyiecTByIoT elile akkyMyasiTopsl Li-On, KoTopsie OTIMYAIOTCs OT pac-
CMOTPEHHBIX CHCTEM JUIUTENbHBIM PECYPCOM PabOThI, TEXHOJIOTHEH M3rO-
TOBJIEHHMSI, BHEITHUM BUIOM ¥ 061aCcThI0 ipuMeHeHnsi. OHU UCIIOIB3YIOTCS
B COBPEMEHHBIX COTOBBIX Tesie(hoHax.
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Puc. 3.3. Bueunuit 38U akkymyasiropos ans PTA

Hecmotpst Ha oTHOCHTENbHO HebGobInyo Heny HoBoro Ni-Cd akkymy-
asiTopa U 4y Th 60sbiyio neny Ni-MH akkymynsropa o1MHaKoBo sHepro-
€MKOCTH, HE CTOMT CIIEIIUTh C 3aMEHOH, TaK Kak MOXHO Oea ocoboro Tpyaa
BOCCTaHOBUTD 6/y akKymysitop jjisi PTA.

st 3TOro OTKJIOYEHHEBIHI OT TPYOKM aKKyMyJsTOp €MKOCTBIO
300...2000 MA /4 TPUHYAUTENBHO PA3PSKAETCS IIYTEM ITOAKIIOUEHHUS K €T0
BBIBOZIaM [IOCTOSIHHOTO PEe3NCTOPA C MOITHOCTHIO paccestuust 1 Bt u compo-
tupaenreM 10 Om. IIpu atoMm 151 koHTpOIIs paspsaga AKD xenatenbno na-
paJLIeNIbHO PE3UCTOPY HOAKTIOYHTE JII000M BOIBTMETP MOCTOSTHHOTO TOKA C
npenesoM uamepennd 5...10 B. Oxnaxo gaxe 6e3 BonbT™MeTpa MOXKHO OBITH
YBEPEHHBIM, UYTO aKKyMyJIATOp eMKocThio 300 MA /4 IOJHOCTBIO pas3psiauii-
Csi [0 TIPOIIECTBHMHU Yaca ¢ MOMEHTA €0 PUHYINTENBHOTO IIyHTHPOBAHMS
3THM Pe3UCTOPOM. Pesncrop MoxeT HEMHOTO HArpeBaThCs, YTO CAEAYET U3
3akona Oma (I = V/R).

AHANOrHYHO MOKHO 1MOA00paTh COMPOTHBJIEHUE PE3UCTOPA IS AKKY-
MYJISITOPOB IPYTOil EMKOCTH, IPHMYEM TIPAKTHKOH YCTAHOBIEHO, YTO, 4eM
6osibille CONPOTHBJIEHHE HIYHTHPYIOMETO Pe3UCTOpa (ECTECTBEHHO, 10 OIl-
peZiesIEHHOTO Npefea), TeM qojroseunee AKD.

Paspsixennas takum o6pasom AKB ycranasnuBaercst B TpyOKy, KOTO-
pas mozkimoyaercs k 6ase. Ilocie atoro uzger noasapsizka, KOTopast AJAUTCS
B teventie 8..10 yacos. ITpu aTOM XKeaTesbHO HE UCIOJIB30BATh TPYOKY B
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peXxuMe 3BOHKA-BBHI30BA U B PEXKHUME PasroBOpA U JIy4lile OTIIIOYMTE Pa3h-
eM TesieonHoM U Ha PTA. 3ateM akKyMyJIsiTOp BHOBb Pa3psiXaeTcsi €
TIOMOIIBIO NIYHTHPYIOUIErO pearcTopa. LUK npunyauTenbHO# paspsiaky u
IITATHOTO 3apsiia OBTOpsiercs 5...6 pas.

MOXHO OTPaHMYUTHCS U ABYMS-TPEMsi LMKJIAMH, TaK KakK HPH 5TOM
9HEPrOeMKOCTb 3aMETHO YBEJIMYUTCA, HO, €CJIM NPOAENATDH 5..6 HUKIOB B
Teyenve 3..4 CyTOK, aKKyMYJISITOpP BEPHETCS B COCTOsIHME, OJIM3KOe K TIep-
BOHAYAJILHOMY.

Hanuuo 5KOHOMUSI CPEACTB, MCIPABICHHE CHTYallud M BOCCTaHOBJIE-
HMe HOPMaJIbHOM, AnuTesnbHol pabotsl PTA B pexume pasrosopa 6e3 noa-
3aps/IKM ITATHOTO aKKyMyJaTopa. TakuM crocoOOM aBTOD BOCCTAHOBHJI
6osee natu necatkoB Ni-Cd u Ni-MH axkxymyssitopos anst PTA, nckitio-
4asg «COBCEM IPOIANIHE> SK3EMIUISIPHI, AMUTEIbHOE BPeMsi HaXOAUBLIHECS
© B MOJHOM Oe3eicTBUHU. Be3HaneXHOCTh TAKUX 9K3EeMIUISIPOB CTAHOBUTCS
OYEBUIHOM yIKe [IOC/IE OHOTO-ABYX LIUKJIOB.

PexoMeHyeMbIM CIIOCOG0M MOXHO BOCCTAHOBHUTD U IPYTHE MUHUATIOP-
anie AKB, ¢ HHBIM HOMUHAJILHBIM HalPSDKEHHEM M Ha3HAYeHUeM; IIPU 3TOM
xuMuueckas texHosorus usrorossenusi AKD, t.e. cocras AKB, He umeer
3HaYEHHUs1, — STO MOTYT OBITH J06bIe GaTapen.




YCTPAHEHUWE AKYCTUYECKMUX MOMEX
B TEJIE®GOHHOM AMMAPATE

Tenedonnsle anmapars! ¢ YroJbHBIME MHKPO(OHAMH B KauecTBe JaT-
YHMKOB 3ByKa MOYHO OBLIO OTHECTH K <«IOMCTOPHYECKUM U3AEAUSIM», HO,
TIOCKOJIBKY -OHH BCE €llle MPOJAOJIKAIOT <«CIAYXKUTh», ¢ HUMH IPUXOAUTCS
cunTaThcs. /[0 CHX mOp MHOTOYHMCJIEHHBIE TOCYaPCTBEHHBIE YUPEXKAEHUS
BO BHYTpeHHeil TeslepOHHO CBA3M HCHOJB3YIOT Takue TeaedOHHbIE ala-
PaTHl, a 3HAYUT, HITATHBIM M HENITATHBIM CHENUAIHCTAM NPUXOIUTCS Bpe-
M3l OT BDEMEHH UX PeMOHTHPOBATh. A

MHorue 0TMEYAIOT, YTO IO Mepe SKCILIyaTaluy B Tele()OHHOM annapare
(TA) ¢ yronsasiM MUKPO(GOHOM B TPyOKe IIpH PasroBope BO3HUKAIOT IIOMe-
XM aKyCTHYECKOTO CBOMCTBA: TPECK, CBUCT U JIaXke XPHII, Kak 6yATO HEKoe K-
BOTHOE TOZIC/IYIIMBAET U CONEPE)XXUBAET TeJieOHHBIN pasroBop ABYX abo-
HeHToB. [logo6HbIE aKyCTHYECKHE IOMEXHU CBSI3aHBI C TEM, YTO CO BpEMEHEM
YTOJIBHBIIH MOPOILIOK TEPSIET CBOM IHHAMMYECKHE CBOICTBA, H U3MEHEHHUE CO-
NPOTHBJIEHHS IIOCTOSTHHOMY TOKY B TaKOM MUKpOo(pOHe IPMHUMAET XaoTHd-
HBIi XapakTep. MeTox ycTpaHeHust 5TOi HEUCTIPABHOCTH XOPOIIO U3BECTEH —
3aMeHa yroipHOro MukpodoHa. 3aMeHSITh YroAbHBIH MUKPOGOH peKOMEH-
ZYETCSI TOJIbKO HOBBIM, YTOOBI <HE HACTYIATH Ha Te ke rpabiu».

OnHako BO3MOXHBI U IpyTHE, He MeHee 3¢ deKTUBHbIE CIOCOOH! HpH-
Becti TA B pabouee coctosiHve, HO 6€3 XAaOTHYHBIX aKyCTHIECKUX [TOMEX.

AopaboTtka TtenedoHa

OnuH M3 BO3MOXKHBIX BapHaHTOB —
HebobIas 10paboTKa TenedoHa ¢ yrojib-

VD1.+VDa - HbIM MUKPO(POHOM — HM30aBHT BJIAAENIBIER
o TA ot nomex B BUjle TPECKa H3-32 HU3KOIO
KT381r i M kauectsa MukpodoHHOTO Kamnciosisi. Takas

{ 10paboTKa IPeyCMaTPUBAET BBO/ YCHIIH-
=01 %f(fo >MT reis TOKa HA OHOM KDEMHHEBOM TpaH-
3UCTOPE W MO3BOJsET M30EKaTh HEmpel-
Puc. 3.4. DnexTputeckasi cxeMa CKa3yeMOTO <«IIOBEZEHHsI» YTOJIBHOIO MUK-
yerpoiictsa nopabotku TA ~ podoHa U CTaOMIM3HPOBATD MPOXOASIIMIA
Ha OJIHOM TPaH3KCTOope TOK y3J1a. DJIEKTPUUECKasi CXeMa YCTPOMCTBA
npencrasjieHa Ha Puc. 3.4. ‘
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Js1IeMEeHTbl CXeMbl K UX Ha3HaYeHune

Tpansucrop VT1. Moxer GbiTh 3ameHeH Tpausuctopamu KT3107,
KT361, KT209, KT501, KT502 ¢ mo6sim 6ykBennbim unaexcoM. Koaddu-
IIMEHT YCUJIEHHU 10 TOKY Ay, Tpansucropa VT1 posken 6biTh B Ipezienax
20...50. Ecii1 ucnionibayercst TpaH3uCTOP ¢ 601bmuM K03bOUIUEHTOM yCH-
JIEHMsI, CONPOTHBJEHUE pesncTopa Ry noabupaercs BHIIIEONMCAHHBIM Me-
TOZIOM. '

Juoapt VDA1...VD4. Moryr 6bith 3aMeHenbl guogamu tuna K521,
K213, 1220, /1310, /1311 ¢ mo6niM GyKBEHHDIM HHIEKCOM.

Peaucrop Ry. 3anaer pexxuM cMmemnieHus st tpamsuctopa VT1 Tak,
4TOGBI Ha IMATTEPE TPAH3UCTOPA IIPUCYTCTBOBAIO Hanpstkerue 2 B +10%.
Tumn pesucropos Ry u Ry — MJIT-0,25.

Konznencarop Cy. Crabunusupyer pexxum paGoThl YCHIUTENS Ha TPaH-
suctope. Tun xouzescaropa — K10-17 u ananornumnsie.

Tpansucrop VT'1 1 ipyrue ajieMeHTH CXeMbl MOHTHUPYIOTCS HEIIOCPEACTBEH-
HO B Tene(hoHHON TpyGKe.

Touxn nogxmoyenusas M u MT. CooTBeTCTBEHHO TOYKH TOAKIIOYEHHS
tened)OHHON rapHMTYpHL [IpY NOAKIIOYEHNH CXEMEI CIENYET COBIIOAaTh
HOJISIPHOCTb.

YCTpOHCTBO TP aKTUBAIIMHK PasroBopHOro yaaa TA notpebiser Tok 1o
30 MA. 310 oTHOCUTENBHO GOIbIIAsA BEJIMYHHA, HO AJIS OTEYECTBEHHOH Teje-
(poHHOI TMHMY He ABJISIETCS HEPUEMIEMOIH. : '

Yempoiicmeo e mpebyem nanadxu.

SameHa mukpodoHa

JIpyroii BO3MOXKHbIH BADHAHT — 3aMeHA YIOJbHOrO MUKPO(OHA 3/IEKT-
PETHBIM U HCIOJIH30BAHNE B KAYECTBE YCIIUBAIOIIETO TOK 3JIEMEHTA T0JIe-
Boro Tpansucropa (Puc. 3.5).

Ry 1k
s}
ol AR 23 VD1+VD4
Genbiii , I': KN5016 K05226
= BM1 e M
Cq MK3-3| C2 0.2 4
220
(168) ) 68k
KDACHLIA
Leemice———> MT

Puc. 3.5. dnexTpuyeckas cxeMa ycTpoicTBa
C 2JIEKTPETHBIM MUKPOGDOHOM K HOJIEBBIM TPAH3UCTOPOM
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JlaHHEI 3/IeK TPOHHBIH y3€eJ He TpeOyeT cOOI0AeH s TONSIPHOCTH, H [O-
STOMY BO3MOXKHOCTH 3TOTO YCTPOMCTBa HecKoJIbKo mupe. OT npeabraymmeit
9Ty CxeMy OT/MYaeT Gobmast CTabUIBHOCTD U BHICOKAst YyBCTBUTEBHOCTD B
COUETaHHH C BbICOKOI MOMEX03aIUIIEHHOCTbI0. Takye napamerprl obecre-
YMBAIOT 3JeKTpeTHBIN Mukpodor BM1 u nonesoii tpansucrop VT1. Ilocro-
sinHoe Hanpsikernue B Toukax M u MT se npesnimaer 6 B, yro okassiBaetcs
TIOJIE3HBIM [IPY HAJIMYHMH [IAPAJJIETbHO MOAKIIOYeHHOTO Broporo TA.

AneMeHTbl CXeMbl U X Ha3HaueHue

Muxpodon BM1i. C pexomMeHAyeMBIM 3JEKTPETHBIM MUKPOGOHOM
MK3-3 ysen umeer uyscrsurenbnoctb 400..500 MB/Ila (onpenensercs
BJIEKTPUYECKUMH XapaKTepHCTHKaMu MuKpocgoHa). Takas uyBCTBHTENb-
HOCTb 0DECIIeYMBAaeT XOPOMYIO CIBIMIUMOCTD rojoca aboHeHTa Ha ApyroM
KoHIIe TesteoHHON MHUY (Y APYIOoro KOPPECIOH/IEHTA), aXe eCIu Hep-
Bblii aboHeHT 6yeT rOBOPUTH HETPOMKO M Ha PACCTOSHUM ZI0 IOJIyMeTpa OT
Tpy6Ku (MUKpOGOHA). ITO MO3BOJISAET PACCMATPUBATH YCTPOHCTBO JaHHO-
IO YCHIMTE/IS KaK MEPCIEKTHBHOE B TJIAHE OCHOBBI IS y371a TeneoHHON
rpomkoii cesizu (TA B pesxxume «crimkepdoHs ). Muxpodon MK3I-3 moxaO
3aMEHUTDH APYTHM, aHATOTWYHBEIM, Hanpumep MK3-333B, Ho Torma uysc-
TBUTEJIBHOCTE YCUJINTENS] yMEHBIIUTCS IIPUMEPHO BIBOE.

IToaesoii tpansucrop KII501B. ITpu Heo6xoAHMOCTH MOXKET OBITH 3a-
MeneH TpansucTopoM KI1501 ¢ mo6biM OyKBEHHBIM MHAEKCOM (M1 aHAJIO-
rUYHBIM). MOXKHO = TakKe  HCIOJB30BATH  YacThb  MHUKPOCXeMEL
1014KT1A...1014KT1B. BriBozs! aToit MUKpocxeMEI (copepxkalieii 18a of-
HOTHUIIHBIX ~TPaH3UCTOPA) COOTBETCTBYIOIIME BBIBOAAM TPaH3UCTOpA
KII501, nokasans Ha Puc. 3.5.

Bce nocrosnnbie peaucropst Tuna MJIT-0,25.

Henonspubiit kongencarop. Tun xonaencatopa — K10-17 u anano-
THYHBIE.

Oxcuansie koHAencaropsl tiuma K50-29, K50-24, K50-35 u ananoruy-
HEIE,

ﬂuozm VDA1...VD4. Moryt 6biTh 3aMenensl auopamu tina KJ[521,
1220, 1310, 1311, K213 ¢ n110661M 6yKBEHHBIM MHAEKCOM.

Yempoticmso ne mpebyem nanadxu.




YCUJIEHUE TPOMKOCTHU
B NPOBOAHOM TETEdPOHHOM
AMNMNAPATE

ITonp3oBates OOBIYHBIX MPOBOAHBIX TeNe(OHHBIX ANNaPaTOB YacTO
HEeZOBOJIbHBI yPOBHEM TPOMKOCTH B HYX. JTa npobiema TeM Gonee akTy-
aJIpHa, YTO CPeAM HaceJIeHMs, NOAB3YIOIErocs yCAyraMH aBTOMAaTHUECKUX
U MHBIX Tesle(hOHHBIX CTaHIMH, MHOTO JIOZeH MOXKIJIOTO BO3PacTa ¢ MOHU-
KEHHBIM CJIyXoM. MeXIy TeM CyulecTByeT MpOCTOH crmocob yBeaMmdHTh
TPOMKOCTE (C/IBIIMMOCTD) TeslecdonHoro annapata (TA) myrteM moBsimie-
HHsI yPOBHs cUTHaNa Ha TesiepoHHOM KaHaze. Ha Puc. 3.6 mokazana cxema
MIPOCTOr0 YCUAUTENSE HaNPSDKeHMs, peaii30BanHast Ha OJHOM TPaH3UCTO-
D€, ¥ ee MOXHO coOpaTh 3a O¥H Beyep.

BF1 TK-67H
-

VD1+VD4

——————% KpacHblit

Puc. 3.6. DnexTpudeckas cxema yCUIUTeNsT HanpsikeHust 1711 TA

SneMeHTLI CXeMbl U UX HasdHayeHwe

Henoaspubiit kouzencatop C; He npomyckaeT IOCTOSHHYIO COCTaB-
JISIONIYIO HanpspKeHust B 6asy Tpansucropa VT1 u GecripenstcTBEHHO npo-
HycKaeT nepeMeHHbI Tok. Tun xoumencatopa — K10, K26, K/14-23 umu
aHAJIOTWYHBIA Ha pabouee Hanpspkenue He Menee 10 B; MoxeT umers eM-
KocTh B uanasone 1..5 Mk® (6oee BBICOKHE BeTMYMHBI HexKeTaTEIbHEL).
KonzneHncatop MoxeT 6bITh COCTAB/IEH U3 ABYX MOC/IEN0BATEIHHO BKIOYEH-
HBIX OKCHIHBIX KOHIEHCATOPOB (IUTIOC K TIICY WK MEHYC K MUHYCY) TH-
na K50-12 nau aHanornyssix.

Peaucrop R,. 3anaer cMemenue B 6a3y Tpansucropa VT1, obecneun-
Basi peXuM ycuieHus 6e3 muckaxeHui. He3HauuTeNbHO M3MEHAS COIPO-
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Fnasa 3. YcrpoiicTea tenedpoHumn

TUBJIEHHE 3TOTO pesncmpa MOXHO KOPPEKTHPOBATH ycymem/re 3By1<a Tun
pesucropa — 11060t ¢ MOITHOCTBIO paccessHust 0.25 BT.

Tpausuctop VT1. MoxeT ObITh 3aMeHEH TPaH3HUCTOPaMHU KT361,
KT3107 ¢ m06piM OYKBEHHBIM MHAEKCOM, 2 TAK)Ke repMaHUEBBIM TPAH3UC-
TOpOM p-n-p nposopumocty Tva MII40A, MII26 u ananornunsimu. Xo-
polliue pe3yJabTATHL IIOAyYaloTCs TAKKe NPY MCIOJb30BAHHUM B KayecTBe
yCUIMTe st TEPMaHNEBOro MaJoIyMsiero tpansucropa MIL39b.

Huoapt. MoryT Gnith 3aMeneHnl oOsivu us cepuit K/[102, /1223,
11226, 1310, 1 aHaMOTHYHBIMHE.

dneMeHTbl COOPKKN

DyleMEHTH CXeMBI 3aKPEILISIIOTCS HaBeCHBIM MOHTa)KOM M pacroJara-
10TCA BHYTPH Kopityca TenedoHHOl TpyOKu. ¥ CTPOHCTBO NOAKIIOYAETCS B
COOTBETCTBYH ¢ 0003HAUEHIEM Ha CXEME K COEMHUTEbHBIM ITPOBOIAM Te-
ne(bOHHoﬁ TpyOKH, KOTOpPHIE, KAK TIPABHJIO, MMEIOT Kpacnmﬁ 6ebrit u sene-
HBIH 11BeT. B CIIy4ae MpOBOOB IPYTO# BETOBOW raMMOW DEKOMEHIYeTCsI
IOAKJIIOYATh YCTPONUCTBO CIIEAYIOMHUM 06pasom:

KpacHsI u Gesblii (Ha cxeMe) — napauiebHO MUKPOGOHHOMY Karcio-
JIO, TIPH 9TOM X pacnpezesenye $as (<«Io10coBKas ) He IPUHIUNUATIBHO;

3enteHsiil (Ha cXeMe) — K TPeTbeMy NpoBoxy B Tpybre TA, BoiBenenHo-
MY K HAayIIHUKY (TesehOHHOMY KaICIomo).

Yempoiicmeo ne mpebyem nanaoxu.

Jlannoe ycTpOMCTBO HOPMATBHO PabOTaeT CO BCEMM TUIAMH OTEYECT-
BeHHBIX TA, BBIIYLIEHHBIX <BO BpeMeHa Iapst [opoxas, - COOTBETCTBEHHO
€O BCEMH M3BECTHBIMU Tese()OHHBIMU KalCIOJISIMU C COIPOTHBIIEHUEM Ka-
Tymlcu 50...500 Om. Ecan ma Kanciosie ecTs 0603HaYeHHe HOMIOCOB «+» U

—», OH IOK/IIOYAETCS TAK, KAK MOKA3aHO Ha CXeMe.

C noMomplo 3TOr0 YCHIATENA HANPSDKEHWE CHrHajla Ha TeJer)OHHOM
KaHaJjie yBeJIM4uBaeTcs Oojiee YeM B 5 pas, UTo AeJIaeT NePeroBopHI 1o Teje-
oHY IPUATHHIME ¥ KOM(OPTHBIMHU.




YCTPAHEHUE HEUCNPABHOCTEN
B SJIEKTPOHHbIX TEJIEPOHHbIX
ANMNAPATAX

Camas pacnpocTpaHeHHas! HEMCIPABHOCTh 1€KTPOHHBIX Tesie(hOHHBIX
anmapaToB — OTCYTCTBHE HabOpa HOMepa, KOTOPOe MOXET UMETh MECTO 110
pasHbIM mpuurHaM. BOT nepeueHb NPUYUH B MOPSIIKE YACTOTHI HX IIPOSIB-
JIEHMsI Ha [IPAKTHKE:

— HEMCIPABHOCTb HEMY MUTAHUA MUKPOCXEMBI 3JIeKTp0HHOI‘O Habopa

Homepa (MC OHH),

— BHYTPeHHsis HeucrnpapHocts MC OHH,;

— BBIXOJI U3 CTPOSE TpaH3UCTOpoB uMiryascHoro (VK) uiu pasrosopho-
ro (PK) xmoueit (ycunureneit Toka).

Ycrpanenne 3THX CHCTEMATHYECKH BO3HUKAIOIUX HEMCIPABHOCTEH
BaXKHO CaMo II0 cebe, HO ellfe BaKHee METOM UX YCTPaHEHHsl, KOTOPLIH H03-
BOJIs11 GBI paguomiobuTesnio 6bICTPO ONPEeNUTh HEUCTPABHOCTD TenegoH-
Horo anmnapata (TA) ¥ ero y3J10B ¥ yCTPaHUTE €e.

IIpesxxne yem onpenensaTs paborocnocobrocrs MC DHH, caenyer npo-
BEPUTH TIeNh ee IMMTaHKs, COAEPXKAIYIO, KaK [IPABUJIO, OTPAHMYHTE/IbHBIH
PE3UCTOD, ANOJ] ¥ OKCHAHBIH KOHAEHCATOP. JTa THIIOBAsA Helb MoXeT obec-
neyuBath muTanne MC 3HH kak 10 UMIIy IbCHOTO K/I04Ya, TaK U [OCJIE He-
ro. B nepsoM cayyae nuranue MC OHH npu cpabateiBannu UK Hukorga
He oTkoYaercs. Bo propoM cayyae nuranne MC OHH wnexoropsix TA
KOMMYTHDYETCS PN M3MEHEHUH PEXXKUMA, YTO IPUBOAUT K HE3HAUHUTE/Ib-
HOMY CHHJKEHHIO TIOTPebJIeHNS TOKA MUKPOCXEMOH.

Mecto coemunenns Boixoga MC OHH u UK nHa tpamsucropax VT1,
VT2 (o6o3nauenvie aBTopa) winocTpupyer Puc. 3.7.

Uro6bl yrocToBepuThes B enpasioctd MC DHH, Hano usMepuTh Ha-
npspkeHue Ha KoJekropax TpaxsuctopoB MK OHH. Ecnu ato Hanpsixke-
HHe MeHbIIe +5 B, oueBuaHO, HPOOUTHL AMOIbI BHITPSIMUTENIBLHOTO MOCTA Ha
sxone TA B mecre noxxmoyenust K TJI. Eciu nanpsokenve B 9TOM y3ue
61u3K0 3HaueHnio +60 B, a HanpsxeHHe Ha 6ase nepsoro TpaHaucTopa K
67M3K0 HyIIO, O4eBUAHO, TpaHaucTopbl UK ucnpashsl, a HEHCTIPABHOCTD
uMeercs Bo BHyTpenHeii cxeme MC OHH, na ee Brixoze, koTopsiit «mpobut
Ha Maccy» U 3a3eMJister 6a3y nepsoro Tpausucropa MK (VT1), Tem campiM
3anupast kmod Ha VT1, VT2 (Puc. 3.7). Ytobs1 ybenuThcs B 9TOM, Haflo
orcoeauauTb Beixog MC DHH or 6a3si Tpausuctopa VT1 (Touka A Ha
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Maga 3. YCTPOMCTBA TENEDOHUY K i s R e

Puc. 3.7): ecnu Hanpstxenue Ha kounexkropax VT1 u VT2 okaxerca B ana-
nasoue 5...15 B, snaunT, npeanonoxenue BepHo, u Mukpocxemy dHH cre-
ayer 3ameduTb. O4YeBHIHO, YTO, UAS OT NPOTUBHOIO, MOXHO IIPOBEPHTD
WCIPAaBHOCTH UMITYJIbCHOTO KJII0Ya.

Jns mpOBEPKH MPaBUJIBHOCTH DAOOTHI TPAH3WCTOPHOIO KJIIOYA, HJIH
YCHJMTeNsi TOKa, K Gase mepsoro tpaHsuctopa VT1 npu orcoenyHeHHOM
Beixozie MC DHH nazo noakmodnTs MUKpoBbIKTiouaTe b SB1 ¢ dukca-
nueit cocrosinys, HanpuMep MuHU-TyMOnep MTS-1 (u#a Puc. 3.7 nokasan
nyHkTHpoM). B pasomkHyTOM cocrosanu SB1 HanpsixeHve B 06bezuHeH-
HO# Touke Kosnektopos VT1, VT2 nomxro 6biTe B mpemenax 5..15 B, a
1IpY 3aMBIKAHUH KOHTAKTOB SB1 OHO 0/DXKHO yBETMYNTECA B TeedoHHON
uHuy 10 +60 B, Ecay 3T0ro He NpoM3oNuIo, 3Ha4HT, «ITPOOHTHI> TPaH3HC-
top VT1 wiu VT2. IIpu BeIXoz€e M3 CTPOA AAXE OJ(HOTO U3 HUX XKeJIaTeslbHO
3aMeHUTh 003, IPUYEM Ha OTEYECTBEHHBIE AHATIOTH, TaK Kak nociennue 6o-
Niee YCTOMYMBLI K HEPEHANPSIKEHHIO ¥ UMIYJIbCHOMY XapaKrtepy pabotsi
nanuoro yana. [[ns samens! Tpansucropos UK noaxoxar KT503.

AHaJIOTMYHO POBEPSIETCST COCTOSIHUE pasroBopHoro yaia (PK), eciu
oH 3azeiictBoBaH B cxeMe TA.

Ecan Bce e HeMCIpaBHOCTb 0GHapykeHa B enu rmutanus MC OHH,
He U3MEHSA CXeMbl U He TpaTs BpeMsi Ha peMoHT TA, pasymHo nipoxy6im-
posatb nmutanne MC DHH rak, kax ato nokasano Ha Puc. 3.8.

K nepexnouateno K nepexmouarenio
PEXUMOB (PhiuaXHOMY PEXMMOB (PbIHKHOMY
WA FePKOHy) WNY repKOHY)
. : Ry
100x
VT1, VT2 P
KT503F : ! VD1

K soisopy U
MC 3HH

K pasrosopHoMmy
yany
Puc. 3.7. TunoBoe coeiMHEHNE BRIXO/A Puc. 3.8. Cxema NoaKaIOUEHS
MC 3HH u umnysibcHoro my6nupytouero murauus k MC SHH

TPaH3WCTOPHOI'O KJII0Ya




/\‘ \
1\ ] ' " |
{ - y :
S ') -
NSA M~ X
I M N R\unY
J [ &

\
R N
™

E1




«AXUWIJIECOBA NATA» AATHUKOB
ABMWOXEHUA

B xauecTBe CHrHANM3aTOPOB M JAATYNKOB — YCTPOHCTB U3MEPEHUS U OT-
KJIOHEHHS ONPEAEIEHHBIX ApaMeTPOB — PAMOJIIOOUTENN HCTIONb3YIOT Ca-
Mbl€ pa3Hble, HOPOil HeoObryHbIe IIPHOOPHL. OMTHUM U3 HUX ABJIAETCA OBITO-
BO¥ BBIKJIIOUATEJb OCBEIEHNS Ha OCHOBe JaTYMKOB ABIDKeHuUs. IIpu passss-
Ke 10 MUTAHKIO, T.€. KOTJIA JATYMKH JBIDKEHMsI BKITIOYEHBI Yepe3 OTZENbHbIE
1IpeoOpa3oBaTesiy, MOHMXAIONKME HANpPsDKEHHEe MCTOYHWUKOB NUTAHHS, Ha-
6monaercs uHtepecHslit addexr. Tak, Mpy BKIIOYEHHM PagUOCTAHUMU
«JIen-B» ¢ dukcupoBannoii yacToroil 36..42 MI'1 B pexxuMe «rmepenadas B
5 M OT ee aHTEHHHI CPAbATHIBAIOT OBITORBIE BKIIIOYATEH HA OCHOBE AATYNKOB
ABH>KEHUS], TEM CaMBIM ITOKa3bIBas, YTO IKOOBI KTO-TO HAXONUTCS B 30HE KOH-
Tpos. 10 HabImoeHKe, IPOBEAEHHOE C Pa3HBIMH JaTYAKAMK ABUKEHHS,
H03BOJIAET BHISBUTH CHCTEMHBII XapaKTep aToro Hepoctarka. Koneuno, Huk-
TO He NpeaJIaraeT OTKAa3bIBaThCsI-OT HCIIOIb30BAaHUS TAKMX JATYHKOB IBHIKe-
Hust, TeM 60JIee YTO OHU IPOYHO BONLIM B HAII OBIT, IOIYJIAPHDBI B Pa3JIAYHbIX
cdepax U MHOTAA TPOCTO He3ameHMMBbL. OHAKO, KAK TOBOPUTCS, <IPELyII-
PeX/eH — 3HAYUT BOOPYXKeH». J/IDYTHMH C10BaMH, HYXKHO JIy4iie 3HATh He-
JOCTaTKH pHGOPOB, YTOOBI IPABUJIBHO C HUMH «OOPOTHCS».

BriToOBBIE BBIKJIIOYATENH OCBEIEHHsA HA OCHOBE NHMPO3JIEKTPUIECKOTO
DATYUKA TBIKEHUS pearupyioT Ha usMernenue undpaxpacuoro (UK) dona
B IIOMelleHUY, B KagecTBe TakKMX JATYMKOB MOXHO MCIIOJIB30BATh IIPHOODHI
IRA-E410, IRA-E700QW1, IRA-E900ST1, IRA-E940ST1QW1,
IMD-B101-01, IMD-B102-01 u ux moaudukanumu. ITH JaTYUKH OTINYAET
BBICOKasl UyBCTBUTEJIBHOCTh ¥ H30MPATENbHOCT, KOMIIAKTHOE HCIIOJIHE-
HHe, HU3Koe noTpebienue snepruu (He 6osee 50 MA NpU HATUYUH UCIIOJ-
HHUTEJIBHOTO pesie). OHM MOTYT MCIIONB30BATECA KAK JeTEKTOPHI ILIAMEHH,
IEeTEKTOPBI MPUCYTCTBUS JIIOMeH, aBTOMATHl BKJIIOYEHHs CBETa, PEArupylo-
1[pe HA [lepeMelleHHe B 30He KOHTPOJIS.

ABTOD IIpOBes KCIEPUMEHT U COHAPYKUI Heo6bI‘IHOC CBOMCTBO fiaT-
YHKOB JABIDKEHUS] — JIOKHOe cpabaTbiBanue, T.e. cpabaTblBanvie IPH OT-
CYTCTBUH JIOfieit HJIM )KUBOTHRIX B 30He KoHTpoJA. Ipucnocobus Heckon-
KO pagyioIiepeialoiX YCTPOMCTB Ha Pa3iIMYHyI0 YACTOTY B PAa3HBIX MOMe-
IIeHUsX, aBTOp 3aUKCHDPOBA/T WX B3aWMONEMCTBHE C ycTpoHCTBaMu
OBITOBBIX BBIKJIIOYATE I OCBENIEHNUS HA OCHOBE AaTYMKOB ABMmxeHus. [Toc-
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Lt R e «Axunnecosa nsita» AATYNKOB ABMXXKEeHUA

KOJIbKY ObITOBBIE BBEIKTIOUATENH OCBEINEHUs HEPENKO YCTAHABAUBAIOTCS B
YaCTHOM ceKTope ¢ Jixo60i hopMoii cOGCTBEHHOCTH, MPECTABASETCS HEMa-
JIOBJKHBIM OCBETUTH TaKOH ACIeKT JIOXKHOTO BKIIOYEHUs JAHHBIX JaT4H-
KOB, KK MX IIPOM3BOJIbHYIO PEaKLyio Ha pa60Ta10myro PANOM PafiMOCTaH-
uuio KB-YKB auanazona.

Tlpu BrIIOUEHHM B peXHMe «mepefada» MajoMomueie (o 1 Brt)
Cu-bu paanocrannnu tuna <«llumors, «I'pogno-P», «Ypan-P», Hactpoes-
HBIe Ha yacToty 27.120...27.285 MT11 1 Haxonsaniueca Ha paccrosuuy 20 M,
U JATYUKU JBUKEHUS He cpabaTeiBaoT. ECAM BKIIOYHTD B peXuMe <epe-
nadas Gosiee MOUIHDIA MCTOYHHK PaIMOCHTHAJIA, HAITPUMEDP PaJHOCTAHIMIO
«Jlen-B» srixogHoi#t MomuocTho 15 BT, mpousoiizer soxuoe cpabarbiBa-
HHE BBIKJTIOUATENS HA OCHOBE HAaTYMKA JBUKEHHUS, PACIIONOXKEHHOIO B CO-
CeAHeM NIOMEIIEHUH Ha TOM € PaCcCTOSTHUM OT PaMOCTaHIUY U ee aHTeH-
HBL.

Pamnocranmmu tuna «JIeH» BBITYCKaJMCh B TPEXYACTOTHOM HCIOJIHE-
HHH, COOTBETCTBEHHO /4 paxuocBsa3u Ha yvacroTax 33.0..39.0 MITg,
39.025...48.5 MI'y, 57.0...57.5 MT11, ¢ pa3HOCOM IO YacTOTE MEKAY COCEN-
HuMmu Kanasnamu 25 k1. Haubonee nonynspubiMu koMmaekramu «JIen-B»
SIBASIOTCSE COOTBETCTBEHHO anmmoéunbuaﬂ (1P21B-3), cranuonapHast
(1P21C-4) u nentpanpHas nucnerdepckas cereas (1P21C-5) craunus c
aBapMHHBIM MTaHKEM. B OT/IIYKe OT MEpPEeHOCHOH CTAlMOHAPHAS CTAHLUS
MOKeT PaboTaTh Ha HECKOJIBKO KaHANOB. CTAlMOHAPHAS CTAHIMS KOMII-
JIeKTyeTCst 6a30BbIM MCTOYHMKOM MHTaHMsI HanpsxeHueM 13.5 B ¢ moses-
HbBIM TOKOM 70 7 A. Jljis1 BCceX CTaHIuUit IPEIYCMOTPEH PEXUM PabOTHI CHM-
IJIEKCHOM YaCTOTHOM MOJYJISILINY, T. €. C IPUHYAUTEIBHBIM IePEeK/IIOYeH -
eM mpueM/mnepenaya. Hambomee coBpeMeHHbBIE CTaHIMM aHAJOTMYHOTO
Kiacca tura «I'panut-M» 6e3 ZOmoAHUTEIHHOTO 000PYIOBAHUS MK TIEpPe-
IeJOK  COOTBETCTBEHHO 3aMensioTcss <«Jlen-Bs  (50PTM-A2-UM,
65PTC-A2-9M 10 X)e, uTo u 67PTM-A2-UM, coorBercreywr 1P21C-4,
51PTC-A2-9YM). MakcuMaibHasi MOUIHOCTD TEPeAATYHKA TAKOH pajino-
cranium — 15 Br.

Tlpu IPOBENEHUN IKCIIEPUMEHTA UCTIONb30BAIUCH NATYUKY ABHMKEHUS
tana 43801, 43802, 43811, 43812 (mpomssoacreo DPT), LX02, LX03,
LX04 (c apToMaTHYeCKMM PACIIO3HABAHUEM JHS ¥ HOYY ¥ PYYHOH peryis-
poBKoii uyscTBUTEBHOCTH ), Pyronix Colt XS (mpousBoncTBo Bennkobpu-
taHuM) (A151 OXpaHHBIX cucreM). Bece aatumky uMeror Tum samutel [P X4,
AHAJIOTMYHOE Ha3HAYEHVE U CTAHAAPTHO PEarupyioT Ha AKTHBHOCTH GJIM3KO
PacIoJIOKEHHOTO PafHOlIepelaTINKa, T.€. BKIIOYAOT NCIOJHUTEIBHOE pe-
Jie, KOHTAaKThl KOTOPOTO PacCYHUTAHBI HA KOMMYTAI[HIO CETEBOM HArpy3KH B
teru 220 B ¢ Tokom 1o 3 A. Paznnuue MeXxIy YKa3aHHBIMH THIIAMH AaT9H-
KOB ABIDKEHMS B JAHHOM CJIy4Yae HeCYIeCTBEHHO — 4YacTh U3 HUX, HAllPH-

mep npubop LX02, ob6nasaeT BCTPOECHHBIM CBETOYYBCTBUATENHHBIM Y3JIOM,
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Fnasa 4. KOHCTPYKLMN ANs OXPaHbl U 6€30MACHOCTN  SEmmummmuumsum

He MO3BOJISIIONUM BKJIIOUATh HATPY3Ky (OCBelleHHe) B CBETJIOE BPEMS Cy-
TOK, @ TaKKe Y3JIOM PEryAupOBKH 3a/JePKKH BPEMEHH BHIKIOUEHHUS. JTU
cepBuchbie GyHKIuM 6e3ycnoBHO YAOOHB! [JIsi TIOJIH30BATENA PUOODPOB,
HO B /IAHHOM 3KCIEDPUMEHTE NPUHIUIMATLHON POJU He UTPaloT. BaxkHo,
yro UK-1aTyvku gBMKEHMsI, HA OCHOBE NMPUBEEHHBIX BBILIE MHPOJIEKT-
PHYECKUX /IETeKTOPOB, PEarnpyIOT Ha dJIEKTPOMATHUTHOE HOJIE B IMANA30-
He yactoT 250...320 MI'y, 510..710 MI'q 1 750...1000 MTI'f ipu HanpsixeH-
Hoct# o 10...15 B/M (naHibie B3ATH U3 HHCTPYKIMHA IO YCTAHOBKE JAT-
yykoB ApmxeHust 43801-43812 u copaBOYHBIX /IAHHBIX MHPO3JIEKTPHYEC-
KX Aar4ukoB u Monyiei MK usmyuenns dupmsl «Cummerpons 3a 2004 r.).
IT1uM obpsicHsIeTcs JoxHoe cpabarsiBanue UK JaTunKoB ABUXKEHHS IIPU
nepexofie 6IU3KO PACTIONOKEHHOM PAAMOCTAHIIUY B PEXKKMM <Iepefadar.
HamnpsokeHHOCTD 1O ABJAETCSA BeCbMa YCIOBHBIM TIOKA3aTENIEM, U OfIpe-
AENUTh PAcCTOSTHHE, IPX KOTOPOM pab0Ta PaAuOCTAHLMK HE BINUAET Ha K-
POSAEKTPUIECKUI ATYMK, YAAJIOCH TOJBKO ONBITHBIM ITYTEM, HEPEMEINast
IATYNK OT PAZXMOCTAHIIUY M €€ AHTEHHBL B TaHHOM CJIy4ae 3T0 pacCTOSHHUE
cocrasuio 6osee 50 M, 1 otHomenue 10...15 B/M (Tak e, KaKk U yKa3anHas
YacTOTa BAMSHIS ) MOXHO PACCMATPUBATD TOJIBKO KaK OTHOCHTENbHBIN 1ma-
pamerp.

Ha npaxmuxe 0ns 10xcH0z20 cpabamuiéanus 6vimogozo damuuxa 0euxce-
HUSl, UMO NOOMBEPHCOACTC OAHHBIM SKCREpUMenmom (00cmamouno nons
anexmpomaznumuo unOyxuuu ¢ vacmomoti 27...42 MI'y). O6 smom ne cxa-
3aHO HU 8 00HOM PELLAMEHMUPYIOUWEM, HU 8 0OHOM CNPABOUHOM OOKYMeHme.

ONeKTPOMAarRUTHOE I0Jle MOXeT CO3ZaBaThCS He TOJbKO TepeAaTdyu-
KOM PalioCTaHIUy, HO U APYIUMH pubopaMu. JTO CIeayeT UMETh B BULY
NpH ycTaHOBKe M 3Kcryatauun MK-gaTunkos asuxeHus: B ObITOBBIX ye-
JIOBMSIX Y TIpEX/le BCEro IIPU YCTAHOBKE YCTPONCTB OXPAHHOW CHTHAIHM3a-
K. B xayecTBe peKOMEeH/ANMH: JKeIaTeNbHO YCTAHABINBATE OBITOBEIE M
OXpaHHEIE YCTPOHCTBA Ha OCHOBE NMUPOIIEKTPHUYECKHUX IATYMKOB ABHMIKE-
HUSA BAAJIH OT BO3MOXHBIX 971eKTPOMArHUTHRIX IIOMeX 1 SKPAHUPOBATH Ha-
[paBJieHue BO3MOXHOTO HECAHKIMOHHPOBAHHOTO BO3AEHCTBUS 3JIEKTPO-
MATrHUTHOTO TOJIS C IeJIBI0 COXPAHUTH NOAE3HYIO (M 0XPaHHYI0) QYHKIMIO
AaT4YHKA, a 3HAYNUT, CTAOMIBHOCTD paboThl yeTpoiicTsa M 6e30macHOCTb JTI0-
Zieif, Ub¥ HHTEePECH IPU3BaH 3alUIIATh JAHHEIH 2I€KTPOHHBIH JaTUHK.




COIMMACYIOLUME KACKAADbI
B CUNOBLIX Y3JIAX VIIPABJIEHUS
HAFrPY3KOU

BaXkHOl YacTbl0 3MEKTPHYECKOR CXeMbl PaZHOMIOOUTENBCKUX YCT-
POJCTB aBTOMATHKHY SABJSIOTCS OKOHEYHBIE, UM coTJacyioutue, yaast. OT
3/1EMEHTOB YCTOWYMBOCTH K HEPErPY3KaM, MOXKapo- ¥ 3/1eKTpobe3onacHoc-
TH TaKHX y3JI0B 3aBUCHT 0011ast Ha/IeXXHOCTh BCETO YCTPOHCTBA. Y ke MHOTO
JeT paauoobuTenn coGUpaloT cOGCTBEHHBIE KOHCTPYKIMK Ha MHKPOCXe-
max. OiHako 60ABMUHCTBO UG POBBIX MOMYISIPHBIX MUKPOCXEM He COZep-
XKaT y3Jla yNpaBJieHHd MOLIHO Harpy3KoH.

Beixommoit curnan mudpposoit KMOII muxpocxeMmsi, Kak Mpasmuio,
MMeEET MIyI0 Harpy3ouHyio cnocobsocTs (5...10 MA), mosToMy MoXerT uc-
I0JIb30BATHCS TOJBKO C COIJIACYIOLINM KacKaZoM, ycuiaureneM Toka. Vc-

K/JIIOUEHHE COCTaBJISIIOT MHUKPOCXEMBI C MOIIHBIM BBIXOZOM, HAIPHMEp
KP1006BU1 (I, = 200...250 MA) v aHAIOTHYHEIE.

Yaen ycunurensa ToKka ¢ UHAUKaTopom
Onun U3 BapUAaHTOB CXEMHOTO pellleHusl COrJIACYIONEro KackKajia Ajs

yCOBepIHeHCTBOBaHI/IH JIEKTPOHHBIX y3JI0B Ha MOy IAPHBIX MI/IKpOCXeMaX
nokasau Ha Puc. 4.1.

+Vy 10..208B
o —>
D1
KA522A
kiAo
Vyrp 1142
kreiseM  SL—»
Kycr-py

Harpyaxu
K1 P3C9 (PC4.524.200)

* Puc. 4.1. DnexTpHdecKkas CXeMa yaja yCHUIHUTe s ToKa
€O CBETOAMOAHBIM HHANKATOPOM COCTOSTHUS
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Tnasa 4. KoHcTpyKuMu Ans oxpakbl M 6e30nacHOCTN s

Ha Puec. 4.1 npeacraByieH cOrIacyiommil KacKajx ¢ IPUMEHEHHEM T(BYX
KPeMHMEBBIX TPaH3UCTOPOB Pa3HOi POBOAMMOCTH, IPUYEM YIIPABJISIONEE
Hanpsoxenue Vi, cocrasaser ~2..~5 B. Ilpu Gosburem HanmpspkeHHH Clre-
AyeT YBEJIMYUTh CONPOTUBJIEHNE pe3ncTopa Ry Tak, 4To0b TOK ynpaBiaeHus
B Henu 6a3sl Tpansuctopa VT1 Haxonunca B npegenax 15 mxA. Jpyrumu
CIOBaMH, IJIS1 BKJIIOYEHHS COIJIACYIONIEr0 KacKaJa U HArPy3KU Harpsike-
HUEe Ha BXoAe Vi, NOKHO OBITH HM3KOrO ypoBHA. [[nd aToro Hapo BoC-
HOJIB30BATHCA 3aKoHOM OMa.

Ycunenne KacKaza 1o TOKY ZOCTHIaeT HECKOJIBKHX THICSIY, YTO BIIOJIHE
AOCTATOYHO JUIs] BKJIIOYEHHS CIAB0TOYHOIO 3IeKTPOMAarHUTHOLO peJie, Ha-
npumep POC-9 nan ananornysoro. Pejie B cBoI0 ouepess ynpapJIsieT MOLY-
HOU Harpysko# ¢ 6osbmuM ToxoM norpebaenns (2..5 A). Urobs ynpas-
JIATH COIJIACYIOWUM KACKaZOM C IOMOIIBIO MHBEPCHOTO CHTHAJA BHICOKOrO
YPOBHSI, IOCTATOYHO MOAKTIOUHATE MEXAY BHIXOAOM MUKPOCXEMBI ¥ TOUKOi
A viHBepTOp MK, NOMEHSB 06a TPAaH3UCTOP2 Ha IPUOOPH 06PaTHOMN NPOBO-
JUMOCTH, H3MEHHUTD NOASIPHOCTD BKJIIOYEHHUS UCTOYHHUKA TUTAHUS.

HJuox VD1 ucnonnayercs: A1 HeATpaIu3alii 6POCKOB HATIPSIKEHHUA,

Ceeroauon HL1 — unaukarop pexuma.

XapakrepHas 0COOEHHOCTD JaHHOTO y371a (cM. PHc. 4.1) — Hamuuue uH-
IuKaropa pexxuma, ceeroanoxa HL1. Biarogapst TakoMy cxeMHOMy perie-
HYIO YAAETCS COKPATHTh KOJIMYECTBO 3JIEMEHTOB M «BCTPOUTH> CBETOIHO/ B
obuyio «cumdonmios. Munukatop HL1 6yaer cBeTUTBCA TIPU BKITIOYEHHH
HArpy3KH, YTO YBEJIHYUBAET 06IYI0 GYHKIMOHANBHOCTD YCTPOMCTBA.

TpuUCTOpHDLIA y3en ynpasneHus HarpysKon

BMecTo pesie MOXKHO HCIOJB30BATh
THPHCTODHBIH y3eJ yIpaBAeHHs Harpys-
KOH. DTO MMEET CBOH HOJOXKHTEIbHBIE
CTOPOHBI, OCOOEHHO B YCTpPOMCTBaX, HOA-
KJIIOYAEMBIX K IEPeMEHHOMY HATIPSKEHMIO
220 B ocseTuTeNBHOI CETU M NUTAIOMIMX-
st o1 6ecTpancdOpMaTOPHOTO OXHOMOILY-
> MEePUOJHOTO MCTOYHUKA ~ muUTaHus. Ha

Puc. 4.2, TupucTopHsIit Puc. 4.2 nokazaH «AoBefeHHHBIH 10 yMas
y3€J YIpaBJieHHs1 HArPY3Koi COIJIACYIOIUI KACKa /IS MUTAHUS OT Ce-
Beetn 220 B T 220 B ¢ ynpasnenvieM Harpysko# noc-
, pencrsoM Tupucrtopa VS1. B aTom Bapuas-

TE «<MHUHYC» V|, siBaIsieTcst 0OLIuM IPOBOIOM, He TPeOYIOIINM 3a3eMIECHHS.

ITpu MommocTu axTuBHON Harpysxku no 60 Br tupucrop e Tpebyer
TEeIIO0TBO/IA.




smmem  COrnacyloiline Kackafibl B CMNIOBbIX y31axX yripaBneHma Harpy3skom

TpPaH3UCTOPHLIN Y3 ynpaBsieHNna HarpysKon

Cyme(:TByeT NpoBepeHHbI BapHaHT BKIOYeHMs1 Oeapereiinoi Harpya-
Kd cpenHelt u 6OJBUION MOUIHOCTH, Hanpumep Harpesarensusix TOHos u
PE3UCTHBHBIX CHOHpajeil. DJIEKTPHYECKas cxeMa Ui TaKOro BapHaHTa
npexacTasieHa Ha Puc. 4.3.

OCOGeHHOCTh JAHHOTO y3JIa 3aKJII0YaeT-
Cs B TPAaH3UCTODHOM YNPAaBJICHHH HArpys-
Koit. B xauecTBe HeOCPEACTBEHHO HATPEBaA-
IOOIETO  3JIEMEHTA MCIOJB3YETCST KOPIIyC
TO-220 Tpamsucropa VT2. Ina obecneue-
HNg 6e30MacHOTO PexuMa ero paboTH TOK
KosexTopa VT2 orpanuyuBaercst TpaHsuc-
topoMm VT3, MouHocTs, paccenBaeMast TpaH-
3uctopoM VT2, Berunciisiercst o popmyie

P(Br) = 1,(A) Vi (B).

B 3aBucumocT o1 TpebyeMoit MOIIHOCTH COLACYIOLIETO KACKA/A IS
B Ka4yeCcTBe JJOKAJIbHOTO (MeCTHOI‘O) Harpesa- HarpeBaloILero 3/ieMeHTa
TEJAS MOTYT MCHOJIB30BATHCS TPAH3UCTOPHL C
xopirycom KT-27 (TO-128). Taxue TpaH3ucTOph PaboOTAIOT YCTORYUBO,
OTHaBasi MOUIHOCTb paccesthust o 25 Br. IIpu Momuoctu pacceanus 1o
60 Bt nmpeanouTtenue oTaaercs ero «cobpary» B kopiryce KT-28 (TO-220).

Peaucrop R3. Peryiaupyer pesimunHy ToKa Yepes tpanzuctop VT2. Be-
JIMYMHA TOKa onpejessercs 1o gopmyse I,,, = 0.65/Rs. Bonpmuii Tok Te-
YeT IO Iy TH HAUMEHBIETO COIIPOTHBIIEHNS, '

Bce mocrosmuanie pesncropnr tuna MJIT, C2-33. Mouisocts paccest-
HMSE KQXKI0T0 PE3NCTOPA YKA3aHa Ha HJIEKTPHYECKOU CXeMe.

Tpanaucrop VT1. Jlo6oit us cepuu KT361, KT3107, KT814 ¢ mobpim
6yKBEHHBIM HHAEKCOM.

Tpanaucrop VT2. Moumsbtii KpeMHUEBBII TPAH3UCTOP 71-P-1 IPOBOAK-
MOCTH C TOKOM KOJUTEKTOPA [y max > 5 A. MoskeT GbITh 3aMeHEH TPaH3UCTO-
pamu KT815, KT940, KT630 ¢ jiro6siM GyKBEHHBIM MHIEKCOM HJIU aHAJIO-
THYHbIMY. ‘

Jlnoaumiii pmpsavureabHbii Moct VD1...VDA4. JlomxeH cOOTBETCTBO-
BaTh XapakTepy HATPY3KH U HOTPEOAIEMOMY TOKY.

Tpausucrop VT3. Mom#biii KpeMHIEBDI TPAH3HUCTOP N-p-1 TIPOBOAU-
MOCTH € TOKOM KOJIIEKTOpa i max > 5 A

Hecmotps Ha To utO Kopyc Tpanauctopa VT2 npu pabote ycrpoiicTsa
otaaer Goapine Tera (HapacTaHHe TEIIOOTAAYH B KOpityce pesucropa Go-
Jiee HHEPTHO), YeM PacCEeMBAETCSI Ha OTPaHHYUTENBLHOM pe3ucrope Rj, pe-
3UCTOP OAOHMPAETCS ¢ MOIIHOCTBIO paccesiuus He Menee 5 Bt (nanmpumep,
u3 cepuu B3P). IIpu yMeHbIleHIH CONPOTHB/IEHUA Ry 10 eAHHHUN H ECS-
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Tnasa 4. KOHCTPYKUMN ANS OXpPaHbl U 6E30MNACHOCTY  EREmm R

THIX JOJie} OMA B IENb KOJJIEKTOPA TPaH3ucTopa VT2 MOXKHO YCTaHOBUTH
muau TOH (Ha cooTBETCTBYIOIHE HAIPSHKEHNE M MOITHOCTD) MM PESUC-
TUBHBI HarpeBaTess (crupaib). B atoM cayuae ysen Oyzner paborarh Kak
COTTACYIOIMI KACKaZ, yIIpaBISIoNIUil PESUETUBHBEIM HATPEBATEIEM.
ITpaxTuueckoe npumeHenme pe3ucTuBHOTO Harpesarens wan TOHa
(1a Puc. 4.3 noxa3aHo MyHKTHPOM) ONIPABA2HHO VIS BHELIHETO HOI0rPeBa
aKBapyyMa, YIIPABJIEHHSI MOIHOCTBIO HAarpeBa cueHMi (3epKaji) B aBTO-
MoOwuJie U B APYTUX NOAOOHBIX cayyasx. IIpy 9TOM MCTOYHUK MUTAHUA A5
TAKOTO YCTPOMCTBA Z10/IKeH 06/1a4aTh COOTBETCTBYIOIEH MOIIHOCTHIO.

AnemeHTbI c60pKM

TIpu MoHTaXKe TPAaH3KCTOPHI PACIIOJIATAIOT TAK, YTOOBI HCKIIOYHTD CIIy-
yalfHoe 3aMBIKaHHe HX BBIBOZOB (YUHTHIBAIOT, YTO KOJIJIEKTOP TPAH3UCTOPA
cpenHeii i 60JIBIIOM MOLHOCTH, KaK MPAaBUJIO, COEAUHEH C €F0 KOPITyCOM).
ITO TakKe YYUTHIBAIOT IPH HCIIOJL30BAHHY YCTPOHCTBA JOKAIBHOIO Ha-
rpeBa B XUAKUX M NPOYUX IPOBOASIINX TOK CPenax. ) '

Harpesarenb Ha TPAH3UCTOPE HPAKTHYECKH HE3aMEHUM B BHJIE JIOKAJIb-
HOTO HarpesaTesisi ¢ HeGOIbIIUM MIPHJIOKEHHBIM HanpshkeHneM, OH KoHc-
TPYKTHBHO IIPOIile, YeM CIHDPAIbHBIN HarpeBaTeNb U3 HUXPOMOBOH 11pOBO-
JIOKH (U APYTUX CIIABOB) U APYTHE Pe3UCTHBHEIE HATPEBATEJH, JIETKO yC-
TAHABJIMBAETCA U HPOCTO 3aKpensieTcss oOnunHbM BuHTOM, st Gosbinedt
NJIOWaAN BO3/ICHCTBHSA MPU Hepefadye TeIia BO3MOXHA YCTAaHOBKa TpaH-
aucropa VT2 ua pannarop.




SAPAAKA AKKYMVYJIATOPOB TUMNA
704-0.125 U AHANOIMM4YHbIX

HecmoTps Ha TO 4TO TOPTATUBHEIE CONHEUHBIE OaTaped, HApUMED
CBMT-8-0,23 u apyrue, OCTeNEHHO 3aBOEBBIBAIOT PHIHOK, AUCKOBBIE AK-
KyMYJSTOPH — 3TH CTapbie JIOMIAJAKK — BCe elle JaioT o cebe 3HaTh U
[I0-TIpeXKHEMY IIPOYHO 3aHMMAIOT CBOIO HUINY B pamuoTexHuke. Masoraba-
PHUTHBIE 2aKKyMYJISTOPHBIE HaTapey TIOCTOSIHHOIO TOKa ¢ Majiol 3Heproem-
KOCTBIO COCTOSIT B OCHOBHOM M3 akKymyJsTopos tuna J-0,26, /1-0,115 u
AHAJIOTHYHBIX, COETHHEHHBIX I0CI€I0BATEIBHO ANA HOXyYeHUsT HeoOXou-
MOTO HATIPSKEHMUSI.

Kparkospemennsiit Tok k/3 misa AKB 7/1-0,125 cocrasnsier He Menee 2 A.
B 3aBHCHMOCTH OT pexXuMa 3HepronoTpebIeH!s] Harpy3Koil TaKue aKKyMy-
JISITOPBI B PEKMME HOTPeOIeHUSI MOTYT JIIUTENbHOE BPEMS IIUTaTh PasJiny-
HbI€ 3JIEKTPOHHBIE UTPYUIKH, CHTHAIM3AI[HOHHbIE M TOKAPHEIE YCTPOUCTBA,
YCTPOMCTBa 9JIEKTPOHHOH BBICOKOMHTEIPUPOBAHHON IaMsTH U (PUKCALHH
COCTOSIHU, MOPTaTUBHBIE IATUYMKK U JaXKe MOPTATUBHbIE PANUOCTAHINM B
peXUMe IIpHeMa, HanpuMep <Y paji-Ps.

IIpaxTrkoit ycTaHOBIEHO, 4TO IPK UcHpaBHoil U 3apsixkennoi AKD Ho-
MUHANBHBIM HanpspkenueM 9 B (7/1-0,125) nurtande B pexxume <mpuem»
OyZeT OCyMeCTBAATHCS B Teuenue 3.4 CyTOK B 3aBHCMMOCTH OT aKTHBHOC-
TH panuosdupa u rpomkocty yeunutens HY. Brarogaps uuskoil nexe u
KOMIIAKTHBIM Pa3MepaM TaKue aKKyMYJASTOPHl CTAHOBSITCS IJIsl PaHOJIIO-
GUTENIS «JIAKOMBIM KYCOYKOM>.

IIpumenenne paccmarpuBaembix AKD onpaBrasHO ¥ B YaCTHBIX ciry4da-
stx. Tak, HanipuMep, B IUTEpPAaTyPe MHOTOKPATHO OIIHMCAHBI, B TOM YHUCJIE aBTO-
DOM, YCTPOMCTBA OXpaHbl aBTOMOOWIISL C iepeqayeil CUTHaAJIA TPEBOTH 110 Pa-
JMOKAHATY C UCIOJIb30BAHUEM MOPTATHBHBIX PAAMOCTAHIIUN IPAXKAAHCKOTO
auanazona 27 MI'. Hekoropsie moaraior, YTo CErOAHS B 3TOM JKana3oHe
«He TMPOTOJKHYTHCS» OT HEHOPMATHBHOM JIEKCHKH AalbHOOOMINMKOB Ha
BCeX MHOTOYMCIEHHBIX KaHalax, HO 310 He Tak. [Ipumepom Tomy Cankr-1le-
TepOypr, I/e no-npexHeMy OONBIIMHCTBO KaHAIOB B ceTke 27 MI uucTh
s obmenust (BOAUTENN-AaNbHOO0MIIMKN He 06afaloT MOIIHBIMY TIEpe-
AATIUKAMHU, CTIOCOOHBIME 3aCOPATH 3BUP Ha GONBIIOM PaCCTOSAHMM ).

st BpeMeHHO# 0XpaHbl aBTOMOOUJIS B II0JIEBBIX YCIOBHUSX, HATIPUMED
[IpY BBiE3Ze HA Jady, IAe HET TOABONA HEKTPOSHEPTUH, IPUXOANUTCS M-
TaTh IPUEMHYIO CTAHIHIO OT MasioMoniHo# nopratusHoit AKB.
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Kpome Toro, He TOJIbKO B IIOCENIKAX, HO 1 B KPYIHBIX TOPO/ax BpeMs OT

BpPEMEHH JIOKAJIbHO OTKJIIOYAETCA 3JIeKTPoHeprust. EcTecTBenHo, 4TO B OT-

" cyrcTBHe nuTaHus ot TesleponHoH cetn Tenedouns: ¢ AOH, ysibt curnanu-
3alUM, Pa3sHOTrO pPoja AATYUKU ¥ MPUOOPHI aBTOMATHKY CTAaHOBATCS Bpe-
MenHo HeadexTuBHBIMU. OTKIIOUEHHE DJIEKTPO3HEPTHU — HACTOSIIMI
614 coppeMennoCTH. OcOGEHHO OIYTHMO 3TO OCEHBIO, BO BPEMs HapacTa-
HHS Harpy30K B OCBETHTENBHON ceTH M3-3a Ge3yMHOrO HOJKIIOYEHHMs
MOIHBIX ToTpeGuTeneit (oborpesatesiell), COCPENOTOYEHHBIX B OAHOM
BNEKTPHIECKOM KOHTYPE (KBapTHPE, CTOSIKE, IOME).

B HeKOTOpBIX CJIyyasx, KOIZa yCTPOHCTBO notpeb;isieT HeGOIBIIOH TOK,
YMECTHO 32Pe3epBHPOBATh €0 3JIEKTPoNnuTaHue oT nopratusHoit AKB.
B aBTOpPCKOM BapHaHTe, yCTPOACTBO PabOTaeT KPYII0Cy TOYHO, BKIIOYAst 1
610KMPYS BO BKJTIOUEHHOM COCTOSTHHY 3BYKOBOM CUTHAJ ITPH OTKJIOUEHMH
ceTeBoro HampsxeHust. [Ipuast oMol U y3HaB 00 OTKIIOUEHHU HHEPIHH,
XO35MH KBAPTUPHL JOJDKEH BOCCTAHABJIMBATD NOKA3aHMS 3JIEKTPOHHBIX Ya-
COB, TeJ1e(POHOB, CUTHAMU3ALuU (M IPYTHX YCTPOHCTB), 3alIMTaHHBIX OT ce-
Tu 220 B. B s3TOM Ctyyae momoraior nopratusHbie AKD.

MoxHO mpHBECTH MHOXECTBO IPUMEPOB HCIOAB30BAaHUA TIOPTATHB-
Hbix MHOro3apsaausix AKB. Ho npu aToM cpa3y BO3HHKaeT BONPOC: KaK HX
sapaxaTh ¥ cofiepxats? VaBectHo, yro mobass AKB tpebyeT nocrosannoi
npopUIaAKTHIECKON 3apSAAKKM M Pa3psAAKH, a HEKOTODBIE, /i COXPaHEeHHUs
MaKCHMAaJIbHOTO pecypca paboTsl, ellie U IOJHON PaspAAKH Iepell HadaloM
npotecca 3apsaxu. Iloatomy npobiema 3apsiiHOTO YCTPOICTBA He KaXeTcs
CTOJIb BTOPOCTEIIEHHOH.

Ay 15 ” P Camplii ipocToli BapUAHT 3apsiiKy IOp-
TATUBHBIX aKKyMysstopos Tuma 7/(-0,125
Y aHAJIOTMYHHIX TI0Ka3aH Ha Pue. 4.4.

B npennaraeMoii cxeme He mnpexmyc-
MOTpEHH CepBUCHBIE HDYHKIMHU, BPOAiE aB-
TOMATHYECKOTO y3J1a IIepeKIIoYeHnA «3a-

Puc. 4.4, Dnextpudeckas cxema psiikKa — paspAAKa» sl YCTpaHEHHA
ycrpoiicTsa 3apsiikv Manoraba-  cysipdartanyy, HO 3aTO OHA NpeEZeNbHO
PUTHBIX aKKyMYJIATOPOB ynpouieHa 6e3 ymepba mias addexrus-

Hoctu paborb. Takoe ycTpoHcTBO MOXeET
cobpaTh ceroHs KKAbli MIKOIBHHK. I10 CBOMM XapaKTepHCTHKAM OHO He
yCTyTaeT IPOMBINIIEHHBIM 00pa3iiaM Ha MpHUIaBKaX MarasuHoB, KOTOPbie
TIPOJAIOTCA 32 HECKOJIBKO cOT py6sieit. KoHeuHo, MOXKHO NMOCIOPUTD OTHO-
CHTEJIEHO BHEITHETO oOPMIEHHs KOPILyca yCTPOMCTBA, HO pasromobuTe-
JII0 B oMaliHed sabopaTopuy TPYAHOBATO CONEPHUYATH ¢ IPOMBIILIEH-
HBIM TIPOM3BOACTBOM CEPHIHOTO BbIIIYCKa 3apsifHBIX ycrpoiict. Ho u
3/1€Ch HEJIb351 BBIHECTH OJIHO3HAYHBIHM BEDAUKT, MOCKOIBKY BCE 3aBUCHT OT
JKeJlaHusl, BO3MOXKHOCTeH, 1{eieyCTPEeMIEHHOCTH B TBOPYECKOTO MOAXO/A.
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smmmesmmesEee  3apaaka akkymynatopos Tuna 7£1-0.125 u aHanorudHbIx

He 3ps Bo Bce BpeMeHa OPUTHHAIBHOE PYYHOE W3Je/INE BBITOAHO OT/AHYa-
n10¢b oT GaGpUYHOH «HITAMIIOBKU>. -

Tpunnun paGotsl ycTpolicTBa Npeenabuo npoct. IlepeMennoe Hanps-
XeHue ocBeTuresnbHOU ceTd 220 B uepes orpaHuumTenbHBIN pe3ucTop R
IOCTyIaeT Ha OOHOMOJIYNEPHOAHBIN BHIMpsiMuTenb — auod VDI1. Jdanee
TOK TeYeT Yepes3 IOCAe/IOBATENbHO YCTaHOB/IEHHBIE HHIMKATOPHBIE CBETO-
auozst HLA, HL2 u crabumutpon VD2.

Ioka Harpyska B BHAE aKKyMy/1ATOpHOI 6aTaper GB1 He nogkiioueHa,
yCTPOMCTBO paboTaer «BXOJIOCTYIO> U HH OIUH U3 CBETOAMOAOB HE CBETHUT-
¢, Tak Kak 6J1aroziapst mofo6paHHOMY CONPOTHUBJIEHMIO Ry HaIpsiKeHHe Ha
ctabumurpore VD2 meHblile HAPAXEHHUS! €70 OTKPhIBAHUS ( Ver).

IIpu noaxmoyenun 4epe3 pasbeM XP1, XP2 paspspxeHHON aKKyMYJ/IsSTOP-
Hoii 6atapen GB1 ee BHyTpeHHee CONPOTHBIIEHHE MaJIO, 6JIarofaps YeMy 3aKH-
raetcst ceetoauos HL1, curnanusupys o toacoenunennoit AKB. Dtor ceero-
IVIOA CBETHTCS BCE BpeMsi, ITOKa baTapesi OK/IOYEHA K YCTPORCTBY 3apSA/AKH.

ITo mepe 3apsizikn 6aTapen GB1 (Habopa ee 3HEPrOEMKOCTH ) HACTYIUT
MOMEHT KOT/Ia pa3HOCTb NoTeHUHanoB B ToukaX XP1 u XP2 mpesoicut no-
por OTKpbIBaHMs crabunutpoHa VD2, u 3aropurcs cseroauon HL2. Xa-
paKTep ero cBeyeHusi (APKOCTh) OyZAET TIABHO BO3PACTATh [0 Mepe HaKOII-
senusi 3apaza AKB.

HpakTuKoil ycTaHOBIIEHO, YTO TOK 3ap;uncn B ienn GB{ mo okoHYaHuM
MpoHecca 3apsiiKi YMEHBIIUTCS A0 6 MA. DTOT MOMEHT IpOLECCa 3apIAKH
MOKHO CUMTATH OYIPeeIAIONINM, ¥ 3aPS/IKy MOXHO IIPeKpaTHTh. s aT0r0
HaJI0 OTCOeAMHUTh b0 akkymynsTop GB1 or pasbema ycrpoiicrea XP1,
XP2, nmubo ycrpoiictso or cetrt 220 B. Ot Hauana noA3apsAKy NOAHOCTHIO
Pa3pPLKEHHOT0 aKKyMyJsitopa 7/1-0.125 10 HackIeHHOro rOpeHUs CBETON-
oma HL2, curranmnsupyiomero 06 OKOHYaHUY 3aPSIIKH, IIPOXOAUT 6...8 4acos.
ITO Bpemsi 3aBICHUT OT <HOBH3HbI» aKKYMYJIATOPA, T.€. OT €70 SHEPrOEMKOCTH.

Ecnu 1o 3abpiBunBOCTH MM B ycloBHAX (opc-Makopa NOA3apsKa
AKDB TPOAOJKACTCS TIOCTIE TOTO, KAK OHa Habpasa [OJIHYI0 EMKOCTB, Tpare-
ZMM He NPOM30MAET (MCIbITAHO HA MPAKTHKE). YCTponcTBo PacCYUTaHoO ¢
6osBIIMM pecypcoM 6e30MacHOCTH, B TOM YUCie TOXapPHOH 6esonacHocTH,
u nepesapsaka 6yaeT OLyuaThes TOJBKO APKUM CBeYeHHeM 060MX HHIH-
KAaTOpOB M HarpeBOM pe3ucropa R; [0 Temmeparypbt He Gosee
+45°C. KpuTnueckue MCIBITAHUS «HAa BHIHOCIHUBOCTH TIPOBOJUIINCH ABTO-
POM Ha POTsDKeHuH 5 cyToK noapsin! OTpunaTeIbHAIM IOCTEACTBHEM 3KC-
IePUMEHTa CYMTAJACh MOCTeAYas NOTepsA eMKOCTH aKKyMYJIsSTOPHO
6arapen 7/1-0.125 na 10...15% oT HOMUHATHHON W3-32 ITMTENbHO TIEpe3a-
psnxu. I109TOMY 3KCIIEPUMEHT MMEET 03HABATEIbHbIH XapaKTep, 1 NIOBTO-
PATH €0 HeXeNaTeNbHO.

M3mepennoe BOJIBTMETPOM IIOCTOSIHHOE Harnpsbkenue B Toukax XP1, XP2,
obecriednBaeMoe 3IEKTPOHHBIM Y310M (cM. Puc. 4.4) Ge3 Harpy3ku (ipu 0TC0-

—m 1’55
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emHenHol 6atapen GB1), coctaBnser 10 B. 310 HanpsbkeHue 3aBUCHT OT TH-
ma crabunutpona VD2 u conpoTusienus: pesucropa Ry u Moxet ObITh CKOP-
PEKTHPOBAHO 3aMEHOM 9THX SJIEMEHTOB Ha ApYyTHE (C HHBIMH 3JIeKTPUYECKIMH
XapaKTePUCTUKAMH),

Crabuwmrpon VD2. Crabumurpon /I814A obecnieduBaer Hampsixe-
nue crabunusanuu 9.8 B, crabunutpon 8141 — 11.6 B. diexrpuueckue
XapaKTePUCTUKY APYTUX CTAOMINTPOHOB MOKHO HAiiTH B COOTBETCTBYIO-
IHMX CIIPABOYHbBIX M3JaHUSAX.

CxeMa He COIEpPKUT OKCHUAHBIX KOH/IEHCATOPOB, CLJIAKMBAIOIINX
MyJbCallM, TaK Kak OHYU A00aBuiu Obl B y3eI HEOIPABAAHHYIO MHEPIH-
OHHOCTb MoKasauuit nuaukaropos HL1, HL2.

. Hocroaunsrtii peaucrop Ry. Tun pesuctopa — MJIT-2.

Boinpamuteabubii amox VD1, MoxeT ObiTh 3aMeHeH AMOAaMHU
J1243, 11213, K/1105 ¢ 110661M 6yKBEHHBIM UHAEKCOM. MOXKeET GBITH ITPH-
MeHeH JUOJ U APYroro TUIA; [JIABHOE, YTOOH! OH GBI paccyuTaH Ha 06-
paTHoe HanpsikeHue He Hike 200 B 1 Tox He Menee 1 A.

Ceeroauonnsie uHauxkatoppt HL1 u HL2. Tun uHaukatopoB —
AJI307BM wmau ananorugnsle, paccuutannsie Ha Tok 10...12 MA. Unnu-
KaTOPbl MOHO 3aMEeHUTHh COOPKOIi ¢ TPeMsi BEIBOJAMU C COOTBETCTBYIO-
IIMM COeINHEHNEM U OTBOJIOM.

Pasbsem XP1, XP2 — ot crapoii 6atapeu «Kpona» «KopyHn».

PexkoMeHyeMbIM CIOCOGOM MOXHO BOCIOJIB30BaTbCA AJISt 3apSIKH
munnariopusix AKB ¢ HoMuHambHEIM HanpsikerneM 9 B (apyrue morpe-
Gytot nogbopa crabunutpona VD2), IIpu atom cocras AKD He npusuu-
MUaJjieH: 3To MoryT 6bITh Kak Li-on, Tak u Ni-Mn 6artapeu.

AnemenThl cOOpKM

TockonbKy cxema COREPXKUT HeHOJBIIOe YUCTIO 3JIEMEHTOB, eYaTHas
miata He paspabatbiBaach. KOHCTPyKIMs moMeniaercs B mo6oi moaxons-
U AM3EKTPUYECKHUI KOPIYC Pa3MepoM CO CIIMYedHbIi kopo6ok. B mpo-
THBOIOJIOXKHBIX TOPL@AX KOPIyCa 3aKPeIUISIOTCS BIJIKA IITEICEIbHOIO
pazbeMa JIst OcBeTUTebHOM cetu 220 B u koHTaKTHEI pa3beM ot Oarapeit
tuna 6F22 «Kponas, «KopyHay 1 aHAJOTHYHBIX 711 TOXKIIOYEHHS] aKKY-
MmyasTopa tana 7/1-0.125, uMmerotero takoit xe passeM. BoaMoxna u apy-
rasi KOHCTPYKIHs, HAPHIMED PacIooXKeHNe 51eMEHTOB B IJIACTMACCOBOM
KOpITyce OT KCIIOAb30BaHHOM «IJI0CKOM» OaTapeu ¢upmbl Varta (4.5 B). B
J060M CIyuae KOHCTPYKTHBHEIE 0COOEHHOCTH KOPIyca HE IPHHITMIIMAIIB-
HBI U 3aBUCSIT OT (baHTa3nn panuomobuTesns.

DT0 MpOCTOe YCTPOMCTBO 3apPEKOMEHIOBAN0 cebs HamexHoit, 6e30T-
Ka3HOU paboToii B Te4eHNE HECKOIBKMX JIET.

IIpu sxcnayamanuu ycmpoiicmea ciedyem cobmo0ams 0CMOPOICHOCTMY,
max xax npu pabome e20 dneMeHMbL HAXO0AMCA MO0 Hanpscenuem 220 B.
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YCTPONCTBO CKAHUPOBAHUA
C SANMOMUWUHAHUEM COCTOS HUA

B pamnomo6urensckux KOHCTPYKIHSIX, B YACTHOCTH B YCTPOHCTBAX OX-
PaHbl M KOHTDPOJIS, HHOTZA HEOOXOAMMO KOHTPOJIMPOBATh COCTOSIHHE He-
CKOJIBKMX JATYHKOB M B 3aBHCHUMOCTH OT H3MEHEHHsI X COCTOSIHUS BKJIIO-
4aTh WM OTKJIOYaTh Kakue-mnbo ycrpoiictBa curHanuzauuu. Ocoben-
HOCTb yCTPOHCTBA IO CPABHEHHMIO C ONYGJIUKOBAHHBIMU CXEMaMH
aHAJIOTUYHOTO Ha3HAYEHMs 3aKJII0YaeTCsl B €ro CIIOCOOGHOCTH 3aIIOMMHATD
COCTOSIHHE BXOJHBIX JATYUKOB. ITO ZOCTUraeTcst Harofapsi IPUMEHEHHIO
B ycTpoiicTBe nonysisipaoii Mukpocxemsl K56111P9 (Puc. 4.5).
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Puc. 4.5. JnexTpudeckas cxeMa yCTpoiCTBa CKRHUPOBAHUS
C 3aIIOMWHAHUEM COCTOSTHUS
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JAneMeHTbl CXeMbl U UX Ha3HaYeHue

JIaTqmcu F1...F4 MoryT OHTD 3aMKHYTHI WJIM Pa3OMKHYTHl B IIPOM3-
BOJIbHOM KOMOMHAIUH, ¥ 3TO HMKAK He BIMsieT Ha paboTocroco6HOCTS Y3-
na. [Tpu n3MeHEeHNH COCTOSIHMS JaTYMKOB BBIXOJHBIE CUTHAMLI M3MEHATCS
u Oyayr saduKCHpPOBAHBI (3allOMHEHB!) MHKpOcxeMmou-perucrpom. s
cbpoca COCTOSIHMSI pEFHCTPa NpeAycMoTpeHa KHomka SB1.

BrIXo/iHbIE CHTHAJIBI IPUCYTCTBYIOT Ha COOTBETCTBYIONIMX BBIXO/IaX JIO-
ruyeckoit Mukpocxemsr K561J1112 (DD1) KOTODBIE IIOAKIIOYAIOTCS K OKO-
HEYHBIM y3/IaM yIIPABJIEHHs HATPY3KOH. ITO MOTYT GbITH JIEKTPOMATHHT-
HbIE U OITO3JEKTPOHHBIE PEJie, TPAH3UCTOPHBIE H THPUCTOPHBIE KACKAZBL.
BhIxoaHbIe CHTHATBI TAlKe MOXKHO MOAKIIOYATH K IpYroit 37eKTPOHHOU
cxeme 00paboTKY U yIIpaBNeHus.

DJIEKTPOHHBIN y3el CKaHUPOBAHHS IATIHKOB cobpaH Ha IByX MHKPO-
cxemax cepun K561.

Mukpocxema DD2. Ilpeacrasiena mukpocxemoit K56111P9 (3apy-
6exubri ananor CD4035B), spsstonieiicsa 4eTHIPEXPa3psIAHBIM MOCTIEA0Ba-
TeJIbHO-NIaPAJIIEIbHBIM PETUCTPOM, uMeromuM fBa Bxoxa: J u K. Ecu atu
BXOZBbl COEAMHUTD TaK, KaK ToKa3aHO Ha Puc. 4.5, nonyyurcsa perucTp Ha
D-tpurrepax. Tpurrepsl perucTpa COEIUHSIOTCS MOCIEN0BATEIPHO BHYT-
PEHHUMM KJTIOUaMU KOMMYTAIMH MUKPOCXeMB, €cJIK Ha BXOJ MepeKIoye-
Hua P/S (nmapanenbHO/TOCAEA0BATENBHO) IOAAHO HATIPSDKEHUE HU3KOTO
yposHs. Korza na stom Bxoze (BrBoz 7 Mukpocxemsr DD2) npucyrcryer
HaNpspKeHHe BHICOKOIO JOTHYECKOI0 YPOBHS, KIIOUM KOMMYTaIlMH Pa3sMbl-
KalOT MOCAeH0BATENBHYIO CBSI3b BHYTDEHHMX TDUITEPOB, B K D-BXozaM
NONKTIOYAIOTCS IMHAK NapajiiennHol sarpy3ky peructpa Dy...Ds. B oboux
CITyyasx 3arpysKu (napajuie/IbHON U NOCJIeA0BATEIbHOM ) nH(OpMais me-
PEIBUraeTCsi 0 PErUCTPY B COOTBETCTBUH C ITOJIOKUTEIBHBIM IepenaioM
na Bxozie C (BriBog 6 DD2).

Peructp nmeer aanxpOHHbm Bxox T7/C, norudeckue curHaibl Ha KO-
TOPOM MEPEKIIIoYaloT BRIXOAHOH Ko Ha Brxozax Q0-Q3. B sasucumocTH
ot cocrosatusa Bxona T/ C Ha HEM MOXXET IPUCYTCTBOBATh IPSIMOI MM JI0-
nonHuTensHbIH kon. IIpy HuakoM yposse HanpsokeHus Ha sxone T/C na
BHIXO/IBI [epeAaeTcs AOMOMHUTENbHEIH Kof (CBs3aHHBIM C CHTHajJOM Ha
takToBOM Bx0z¢ C) MO OTHOMEHHIO K XpaHSMEMyCs B KaXKIBII MOMEHT
BpeMeHH koxy B D-Tpurrepax perucrpa. [[JIHTeIsHOCT TaKTOBOTO MM-
MyJibCa, BPEMST YCTAHOBJIEHNS] CUTHAJIOB 110 BXOZaM M JJIUTENbHOCTH MM-
nyabsca copoca aus ctabunsHoi paborsi peructpa K561 P9 nomxubt 66Th
He Meree 250 HC.

VCTOYHMKOM IHTAHUS [/ YCTPORCTBA MOXeT OBITh JII060H cTabHiIu-
suposannbii VI ¢ HanpspkeHneM 9...15 B. Tok mortpebJieHust He JOJDKEH
npesbimars 10 MA. HavyannHast ycTaHOBKa B MOMEHT NOAAYH ITUTaHUS
obecrnieunsaercs ameMenTaMu Cy, Ry.
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smssssmeessss  YCTPOACTBO CKAHUPOBAHUS C 3aNOMUHAHUEM COCTORHUS

Oxcuanbiit xougencarop C;. CriaXkuBaeT NMOMEXH IO NMUTaHUO. Tun
koHzeHcaropa — K50-24 vnu aHanormyHeiii. .

Henoasapulit kongencarop C, Tina KM6 uin aHaIOrHYHEBIH.

Hocrosanubie peaucropsl Tuna MJIT-0,25.

Huonwt passasku VD1...VD4 tuna K/[5216 K/[522, /1311 u anano-
rUYHbIE. - ‘

JMarunku F1.. . F4. [Ipumenstiores repkonsl, Harpumep KOM1.. KOM6.
ITH TepPKOHbI HAZIEXKHBI, HE GOSITCSI COTPSICEHUI M BAAr0yCTORYUBHL.

Yempoiicmeo ne mpebyem nanadxu u npu UCNPasHbIX SAEMEHMAX HAUU-
Haem pabomams cpasy.

AnemenTtul cOOpKM

MukpocxeMBl MOHTUPYIOTCA Ha M060i miaTe. Bmecto yxasaHHBIX Ha
CXeMe MHKDOCXeM MOXHO NDHUMEHHTh UX 3apyOexHble aHanorn (IUist
K56111P9 — CD4035B, mia K561JI112 — CD4030B) mian ananoruvHbie
MHKpocxembl cepun K564.

YCTpoOiCTBO KOHCTPYKTMBHO COOpaHO KaK YHMBEPCAJIbHBIN MOOWIIb-
HBIl ¥ nopTaTuBHBLL 6ioK. K HEMY MOAKMIOYAIOT DAaTYMKH, a BRIXOAHYIO
Ienkb yCTPOHCTBa IOAKIIOYAIOT K CXeMe YIIPAaBJIeHUs HarPy3Koil yepes Ma-
noraGaputHsie pazbemsl Tuna PI110-5, PIII-2H u ananoruussie.

BapvaHTHI IPDHMEHEHHST PACCMOTPEHHON CXeMbl MHOTOYUCIEHHE U He
OrpaHMYUBAIOTCSA KOHTPOJIEM YETHIPEX OXPaHHBIX JATYUKOB, PACTIONONKEH-
HBIX B Pa3HbIX MecTax. [/ yBeanyeHus KOJHYecTBa KOHTPOJIUPYEMBIX JIH-
HMH (JIaTYHUKOB), HamlpuMep [0 BOCHMM, B 3IJEKTPUYECKYIO CxeMy (CM.
Puc. 4.5) 106aBISIOTCA COOTBETCTBEHHO €Ill€ OAMH MOCJIE0BATEIbHO-T1a-
paLIenbHBIR perncTp ¥ Muxkpocxema goruku K561JIT12. YerpoiicTBo Ha-
CTOJIBKO YHHBEDPCAJIBHO, YTO IIPU TBOPYECKOM HOXOJIE CIIOCOOHO IPHHECTH
MOJIb3Y MPaKTHYECKH B 1000t chepe. MoxHO, HATIpUMED, KOHTPOJTHPOBATH
«CYXOCTb» TIOYBBI B IBETOYHBIX FOPIIKaX, H3MeHeHue (BbIXOJ 32 YCTaHOB-
JIEHHbIE TIPENIENIbI) YPOBHS 9JIEKTPUYECKUX TIAPAMETPOB TOTO HJIM UHOTO yC-
TpoiicTBa (HaNpsLKEHus1, COIPOTUBJIEHNS, TOKA) 1 MHOTOe pyroe. B aBTopckoM
BapHaHTe YCTPOHCTBO HaXOAUT NPUMeHeHMe B Ka4ecTBe COCTaBHON YacTH
YCTPOMCTBA CHUTHAJIM3AIMH ¥ ONOBENIEHUsS 110 MOOUIbHOMY TenedoHy O
cpabaTsiBaHny nuteiicha oxpausl B ropojickoit kBaptupe. IIpu sToM B kadec-
TBE JATYMKOB Iuieiicha OXpaHbl UCNOAB3YIOTCS /1B TePKOHA, YCTAHOBJIEH-
HbIE HA BXOZHOM 1 GAIKOHHOM /{BEPH, JATYMK MOXKAPA U IATIHK ABUKEHMUS,
YCTaHOBJIEHHBIE B KOMHATe,




MMUTATOP CBETOBOIO CUTHAJIA
OXPAHHOU CUTHAJTUSALIUU

B nocnennee BpeMs 4aCTO BO3HUKAET H606XOI[I/I"

2 mocts MMHUTHPOBATH IPUCYTCTBHE M aKTHBHOE COCTO-

ém 3"§o SIHHE 3JIEKTPOHHBIX YCTPOICTB curHamu3auuu. B mep-
™ . it BYIO OUYEpEXb 3TO AENaeTCA B UessIX MPOMUIaKTUKY.
“L4g6-SR A BO-BTODBIX, AJIsl TOFO, YTOOBI MOTEHIMATBHBIH aH-

fig VT TUCOLUUAIbHbIN 3JIEMEHT 06IIeCTBA He MOKYINaICS Ha

N A coBCTBEHHOCTD, TIPHHAJIEKAIIYI0 3aKOHHOMY BJIa-
T Ze8 zensiy. K coxanenuio, ncuxosorusi aHTHCOIMAIE-
L HOIO 9JIEMEHTa TAKOBA, YTO YOEAUTh WU 3aCTaBUTh

Puc. 4.6. dnextpu- €TI0 U3MEHUTh KPHMUHAIBHBIH 006pa3 X13Hu, 0cobeH-
yeckas cxeMma yana ~ HO €CIIH eMy Gonbite 18 ner oT poay, HPaKTHYECKH
CBETOBOTO MMUTATOPa HEBO3MOXHO, TeM 0oJiee ecid MMeeTcsl OIBIT yaay-
OXDaHHOM CUTHA-  HBIX KPa)k. 3aKOHONOCIYIIHEIM IpaskZiaHaM OCTaeTcsl
JH3ALAY TOJIKO PEBHOCTHO OXDAaHATH CBOIO COOCTBEHHOCTb.

na storo TpejIaraeTcs MpocToe ycTpoiicTBo, co-

JiepxKaliee MI/IHI/IMyM Jietaieii. ITO CBETOBOH MMHTATOD BKIIOYEHUS CUrHa-
JIM3AIMY — CBETOAUO], KOTOPBIIl BCIBIXMBAET Yepe3 paBHEIC IIPOMEXYTKH
BPEMEHH, TIOKa3bIBasl, YTO CUTHAIM3AIMS BKIIOYeHa. Y CTPOHCTBO paboTaer
TaK ke, KaK aBTOMOOHIbHASA CBETOBas CUTHAIM32LMs B BU/E CBETOAMOIA
KPacHOTO IlBeTa CBeuYeHHs. Takoil CBETOAMON YCTaHABIMBAETCSI IO JI060-
BBIM CTEKJIOM aBTOMOOHJISI CO CTOPOHBI CAJIOHA M BCIIBIXMBAET BO BPeMsI
BKJIIOYEHHS PEXKHUMa <«0OXpaHa». AHATIOTHYHbL CBETOBOH abdexT Habmona-
€TCS y pasnUYHbIX 6JI0KOB KBaPTHPHAIX CHTHAIH3ALUi, TaKuX, Kak <Kome-
Tay, «lenrp», «Cuextp» u ap. Ha Puc. 4.6 npencrassiena npocTas ajieKkT-
pHYecKas cxeMa HMHUTATOPa OXPaHHON CUTHAJIN3AIMH, IOBTOPHUTH KOTOPYIO |
B CHJTaX MPAKTUYECKH KaK/BII XKealomui,

AnemMeHTbl CXeMbl U UX Ha3HayeHue

OcobeHnocTsh yCTPORCTBA COCTOUT B TOM, 4TO cBetoauox HL1 HauuHa-
€T MUTaTh He cpa3y NocJje BKIoYeHns (nogaun) mutanuu. Ecian Heobxomu-
MO, YTOOBI OH MHUTAJI CPasy, JOCTATOYHO BKJIIOYUTDH MHUTAIOIUH CBETOIHON
TIOCIEOBATENBHO ¢ OTPAHUYUTENHHBIM PE3UCTOPOM IapaLieibHO UCTOU-
HUKY ITHTaHH.
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IToaesoii tpan3ucrop VT1. BrinosnHseT GyHKITIO 31€KTPOHHOTO KO-
4a, KOTOPBIN cpabaThiBaeT uyepes HEKOTOPOE BPEMs TOC/IE NI0/[AM IUTAHHUS
Ha cxeMy. ITo3BosisieT ynpaBasith Harpyskoii ¢ Tokom 10 0.5 A. Tun xouzaen-
caropa — KI1501 ¢ mo6bim 6yxsennbm urzekcom. Umeer MOTI-cTpykTypy
C n-KaHaJIoM 0GOTalleHHOTO THUIIA ¢ MOJIOXKOM, COEJMHEHHO! C HCTOKOM.
Bumecro KII501 B cxeme MoxxHO 6e3 ymiep6a a/1st ee 3¢pheKTUBHOCTH HpuMe-
Huth KI17131A9 mm mukpoc6opkn KP1014KT1, 2VN2120, ZN2120, co-
ZiepaKalime Kadkaast [0 1Ba AHAJIOTMYHEIX TPAH3UCTOPa.

Bpemst 3amepXKKa 3aBUCHT OT 3HAUEHHH 37IEMEHTOB BpeMsA3alaloilei
uenu R C;. Ilpu ykasaHHBIX Ha cxeMe 3HauYeHUsIX Ry u Cy BpeMsl 3aepKKH
COCTaBUT IPUMePHO 3 MUHYTHL. Takum 06pa3oM, IPUMEPHO depe3 3 MUHYTHI
NocJie NoAAYY IIUTaHKs Ha CXeMY HanpsiKeHye Ha 3aTBOpe MOJEeBOro TpaH-
sucropa VT1 pocturHer ypoBHs ero ornupanus. IIpu aToM mepexof
CTOK-MCTOK 6YA€T OTKPBIT, T. €. MEXKAY <+» MCTOYHUKA TMTAHHU ¥ KATOLOM
cserogyona HL1 BO3HHKHeT pasHOCTb NOTEHIMAJIOB, IIPUMEPHO paBHast
HATPSLKEHMIO TUTAHMS yana.

Takoe «noBefeHHe» HMUTATOPA MAKCUMAJIBHO NPUOIIIKAET €ro K Ha-
cTosAmEei cucreme oxpaHsl. Kak U3BECTHO, B CHCTEMaX OXPaHbl TOMENIEH I
IpeaycMaTpHUBaeTCa BPeMs, B TedeHHe KOTOPOTO XO3sUH MOMEIEHUs TOTO-
BUTCS ero NOKuHyTh. OGBIYHO 3T0 BpeMsi COCTaBAsAET 1...3 MUHYTHI, U, HOKA
X034UH HaXOAUTCA B IIOMEINeHWH, CHTHaIM3alus He BKJIO4aeTcs. Busy-
asIbHBIH 3¢pexT OT pabOThH 3TOrO MPOCTOrO CBETOBOIO MMHTATOPA AKTHBA-
(1Y OXPaHHOM CHCTEMBI, €CJIM HUKOMY He PacKDBIBATH 3TY TaliHy, cnocoOeH
BBECTH B 3a0JIyk/IeHHE NOTEHIIHAIBHO HEYUCTHIX HA PYKY JIOAEH.

ITpu HeoGxoAMMOCTH YIPaBAATh 60J€e MONIHBIMU YCTPOMCTBAMH Ha-
IPy3KH ¢ TOKOM 1totpebienns 1o 1 A u Beie Tpansucrop VT1 Moxer GbITh
3ameHeH Gosee MoiHbIM, Hanpumep KII540 ¢ s1106biM 6yKBEHHBIM MHIEK-
coM, 6e3 u3MeHeHHIt OCTAIBHBIX 31EMEHTOB CXEMBIL.

Oxcupnbiii koHAencatop €. JKenaTeqpbHO ¢ MHHMMAJBHBIM TOKOM
yTeuKH, Hanpumep u3 cepuu K52-x,

ITocrosimubie pe3uctopsl. Jo6sie 13 cepun MJIT.

Bpemst 3aziepsKKy BKJIIOYEHHA TPAH3MCTOPA MOXHO VBEJIMYHUTD MYTEM
IIPOIOPUHOHANBLHOTO YBEIUYeHUs COMPOTHBIEHUsS pe3uctopa Ry 1 eMKoc-
TH OKCHAHOrC KoHZAeHcaTopa Cy. O[HAKO He CTOUT YBEINYUBATh EMKOCTE H
CONPOTHBJICHUE YKAa3aHHBIX 3JIEMEHTOB 10 GECKOHEYHOCTH, TOCKOJIbKY Ha
€CTECTBEHHOE OTKJIOHEHHE COTIPOTUBJIEHUSI M €MKOCTH yiKke otBoauTcs 20%
OT yKa3aHHOro Ha KOpHyce ayieMeHTOB. KpoMe T0T0, 3TOr0 HE CTOMT A€/IaTh
U3-3a BAHAHUS OKDY’Kaloliell TeMIepaTypsl Ha CONPOTHBJIEHHE PE3UCTO-
POB 1 €MKOCTb KOHZeHCaTopoB. [Ipu 60/bIuX 3HAYEHHUAX eMKOCTH OKCHI-
Horo KonzeHcatopa C; M CONPOTHBIIEHUS pe3ucTopa Ry Kaxkasiii pas 3a-
JiepiKKa BKJIIOYEHHs1 TPAH3UCTODA, a 3HA4uT, U cBeronnona HL1 6yner cy-
HIECTBEHHO K0JiebaThCsL.
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MaxcuManipHble peKOMeHyeMble 3HadeHus eMxoct C; — He Gojiee
1000 mx®, conporusienns Ry — ne Gonee 8.2 MOwm. [Ipu Takux HoMuHa-
JIax ¥ HamlpsbkeHMM nuranus ysna 12 B 3agepika BKIIO9EHNS UMHUTATOPA
cocraBut 9...10 MuryT — 60JsI€e Bpsi M HEOOXOAUMO.

Muralomuii ceetomuon HL. Moxer 6bith 3amenen 1.36B, L56B,
L36BSRD, L-297F (anamerp ronoeku 3 mm), L-517hD-F, L-816 BRSC-B,
L-769BGR, L56DGD, TLBR-5410 1 aHATOTHYHBIMH.

Baaronaps npuMeHeHNIO B cXeMe MOJIEBOT0 TPAH3UCTOPA y3eJl HPaKTH-
4eCKH He MOTpebJIsieT TOK B PeXXKHMe OTCYETa BBIZAEPIKKH BPEMEHM, U NPU
aKTUBAIIMU CBETOAUOAA TOK MOTPEOIEHNS] NPAKTUYECKH PaBeH TOKY IOT-
pebiieH¥s MHUTAIOLIETO CBETOAMO/R, T. €. He npesbimaer 10 MA. Jto nosso-
JIfeT MCHOJIB30BATh B KAYECTBE KWCTOYHHMKA NWTAHUS JJIsi AAHHOIO y3ja
NPAKTHYECKH JI000H HCTOYHHK IOCTOSIHHOTO HATPSIKEHHUS, B TOM 4YHCIE
npocreiimnii 6ecrpanchopMaTopHbIil ¢ GAJIACTHHIMM KOHAEHCATOPAMH HA
BXoJie. Y3eJl He KPUTHYEH K HANPSDKEHMIO IIVTAHNS, YTO AEIaeT €ro mpak-
THYECKHM YHUBEPCATbHBIM — OH PaboTocnocoGeH NPy MOCTOSHHOM HTAIO-
ImeM HanpspkeHdHH B auamnasone 3..15 B. Ilpu yBenanueHuu HanpsokeHHs
nUTaHusA cBeie 12 B créayer KpaTHO YBEAMYMBATH CONPOTUBJIEHHE Orpa-,
HUYHBaloniero pesucropa Ry. , ’

Bmecto cBetonuona HL1 u Bk/IIOYEHHOTO 1TOCTE0BATENRHO (MM TA-
paJIZIesIbHO) -C HUM OTPAaHMYUTENHHOrO Pe3ucTopa Ry MOXHO BKIIOYHTH
3BYKOBOH mhe303JieKTpudeckuii Kamciosnb, Hanpumep KPI-4332-12. On
uMeeT BCTpoeHHbIH reHeparop 3Y ¢ mpepsIBaHUeM, U PV aKTHBAI[NH UMH-
TaTOpPa 3BYK OyJET NPEPHIBUCTBIM M IOCTATOYHBIM 10 CHJIE, YTOOBI €10 yC-
JIBIIIAJHN B COCETHIX MOMEINEHMSX U 32 Ipe/ie/laMH BXOHOI ABEpH.

JlaHHBIH y3est 3a/iep>KKH MOXCET HAlTH MIUPOKOE IPUMEHEHHE B PAJHO-
JOOUTENBCKUX KOHCTPYKIMSX.

Yempoticmeo ne mpebyem nanadxu.
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PTYTHbIN JATYUK MONOXEHUS
(HAKJIOHA)

Cpenu 1aTYMKOB TNOJIOXKEHHs (HAK/IOHA) PA3IMYAlOT HIAPHKOBBIE H
pryrabie. Ha ocHOBe aTYMKOB OTedecTBeHHast IPOMBIIIJICHHOCTH BHIMYC-
KaeT MHKPOOJIOKH CO BCTPOEHHHIM Y3JIOM CPaBHEHHsI H ONpeAeTeHHBIM
YPOBHEM HamnpsbkeHWs Ha Bhixone, Hampumep: JITA-M18-76Y-1110-H,
JATA-D60-40Y-2110-H u ananornunsie. Ilo THILy yPOBHS HanpsxkeHUS
Ha BBIXOJIE M XapaKTEPUCTHKE CPABHEHHs M NPeoOpasoBaHUs CHTHANA Ta-
KMe AaT4ukd fenst Ha nudposbie u ananorosbie. He Braasascs B neGpu
TEXHOJIOTHH IIPOM3BOJICTBA SJIEKTPOHHBIX KOMIIOHEHTOB, KOCHEMCs ITpakK-
THYECKON CTOPOHBI IPUMEHEHHS TATYMKOB IONOKEHHS (Hamona) paavio-
niobutessiMu B ioMaIHuX (GBITOBBIX) YCIIOBHSX.

* CaMBle pacIpoCTpaHeHHbIe, TPOCTHIE
H, CJIE[I0BATEJIbHO, IelleBbIe 110 cebecTon-
MOCTH — PTYTHBIE JATYUKH HOJOXKEHHA.
Onu npencrapisioT €000 CTeXIAHHBIN
KOPITyC, CPaBHUMBII II0 pasmepaM C He-
60abmoil HeoHOBOM Jammoit (12 x 5 MM),
€ IByMsI BBIBOJAMH-KOHTAaKTaMH U Ka-
neabKod (IAapUKOM) PTYTH BHYTPH. KOp-
[yca, 3alastHHOTO NOJA BakyyMoM. PryT-
HBIH JaTYMK I0JI0)KeHUsT (HAKJIOHA) THIA
8610 (nanee — PJII1) uMeeT B3BECTHBIII B
cpelie YCTAHOBUIYKOB aBTOMOOWJIBHBIX
curHayusanui ananor SS-053 U mupoko
HCIOJIb3YETCI B aBTOMOGWIISAX M MOTO-
LMKJIaX, B TOM YHCJe 3apyOeKHOro npo-
M3BOJICTBA, B KauecTBe OECKOHTAKTHOTO
narynka. C ero moMoinsio obecnevynsaer-
€51 KOHTPOJIBb YIJIa HAaKJIOHA NO/IBECKH, OT-
KpBIBaHMS KanoTa, 6araxxHuKa (B HEKOTO-
PBIX Mozensix aBToMoOuIieit). HUuTo He mpensTcTByeT U paguomobuTenio
UCIOJIb30BATh TAKON JATUHK TPH CO3JAHUM COOCTBEHHBIX KOHCTPYKIIMH.
Buemnuit BuA AaTuMKa MOKa3aH Ha Puc. 4.7.

Puc. 4.7. Buemnuii Buj
 PTYTHOTO [aT4HKA IOJI0KEHH]
(naxsona)




Masa 4. KoHCTPYKUMK AN OXPaHbl U 6€30NACHOCTY S

ITpu sxcrimyaTanuy pTyTHOTO JATYMKA TTOJIOKEHHS HA/IO MMETh B BUAY,
yTo 6e3 cHeruansbHOro 060pYAOBaHMS HEBO3MOXHO TOYHO YCTAHOBUTDH
yroa (rpazyc) HakjioHa, 1pu KotopoM PIII Gyaet crabuibHo cpabaThiBaTh.
Kpowme Toro, cnenyer TNPUHUMATE BO BHUMAHUE TOKCHYHOCTb PTYTH, KOTO-
pasi MOXKET CTaTh OIACHON IIPU PaspylIeHUH JaT4MKa, 8 TAKKe HHEPLHUOH-
HOCTH Cpa6aTbIBaHI/IH, 00yCI0BIIEHHYI0 KOHCTPYKTHBHBIMY OCOG@HHOCTSIMU
JaT4YnKa, TAKUMH, KaK <TSKeJI0BECHOCThy Ky pryTu. Eciu ¢ nnepuuon-
HOCTBIO CpabaThIBaHUS ATYMKA B NPOCTHIX PAJUOMIOOMTENBCKUX KOHC-
TPYKIMAX, K KOTOPBIM HE NPEIBABJAIOT OBHINEHHBIX TpeboBanuil mpo-
(ecCHOHATIBHBIX YCTPOKCTB, MOXHO €llleé KaK-TO MHPHTBCH (HMHEPIMOH-
HOCTb CPabaThiBaHWsl COCTABJSET AECATHIE [OJH CEKYHABI), HETOYHOCTh
cpabaTbIBaHUs IaTYMKA B 3aBHCHMOCTH OT yIJIa U CKOPOCTH H3MEHEHHUS Ha-
KJIOHa mpezcTaBJser coboii 6osee cepbesnyo npobnemy. U Tem He MeHee
ZUISE TIPOCTBIX KOHCTPYKUMA ZaHHBIA NATYMK OTIIMYHO HOAXOAUT 6e3 Ka-
KHUX-TM60 JOMOMHUTENBHBIX 10pabOTOK.

YcTpoiictBaMU HAarpyskd yio-

PaBJASIOT € IIOMOLIBIO ABYX HOP-

MaJbHO Pa30MKHYTBIX KOHTAKTOB

PAIl 8610. Ilpemensuo momycru-

MBI TOK KOMMYTallW#l COCTaBJISIET

2A. C rTakuMH 37€KTPUYECKHMHU

XapaKTePUCTHKAMH paccMarpuBae-

Mmetif P/AII gBastercss mOMHOCTBIO

TOTOBBIM YCTPOHCTBOM, KOMMYTH-

pyromuM (yIpaBSIOIUM) BHe-

IIHIOIO HArpy3Ky. DTH BO3MOXKHOC-

i PJII npakTHyecky peann3ona-

Hbl B HeOOJBIIOM M MOJE3HOM

yCTpOHCTBe, KOTOPOE HeJaBHO 10s-

BHJIOCh B CEPMITHOM IIPOH3BOICTBE

B Cankr-IlerepOypre nox Hassanu-

Puc. 4-8. BHeHIHI/Iﬁ BUJ[ TOTOBOT'O eM (‘AHTI/ICOH» " BHeHIHI/Iﬁ BU/I KO-

YCTPOACTBA «AHTHCOH> TOpOTO NOKa3aH Ha Puc. 4.8.

JnemeHTbl CXeMbi U UX Ha3HaA4YeHue

BHYTpH «4epHOrO SMUKa> YCTAHOBJIEHBL

o Tpu aneMenTa muraHus THna CI1-21 nanpsoxenveM 1.5 B xaxaprii, coenu-
HEHHBIE MOCIE0BATEIBHO (cymmapHoe HanpsokeHue barapen — 4.5 B)

& BHIKJIIOYATENH, 3aMBIKAIONIHAN 3IeKTPHUECKYIO 1ierb;

» nenocperacTsenso P/II B cTeksHHOM BaKyyMHOM HCIIOJTHEHUH;

® [IbE303JIEKTPHYECKUI KATICIOJIb CO BCTPOEeHHBIM reHeparopom HY tuma

1205FXP.
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REmEmSemesesre. PTYTHBIA paTiMK nonoxeHus (HaknoHa)

Hpu 3aMKHYTHIX KOHTAKTaX BKJIIOYATE/s MUTAHUSA M COOTBETCTBEHHO
IIpY 3aMKHYTHIX KOHTakTax P/III (YTO IPOMCXOAUT MPH HAKJIOHE KOpITyca
npubopa) pasiaeTcsi 3ByKOBOU cUTHaJL [IpaKkTHdyeckoe mpUMeHeHHUe 3TOTro
YCTPOMCTBA O4EBUAHO: NPUOOD HAZEBAETCSI HAa yXO yesoBeka. [ljisi 3TOTO
IpeLyCcMOTPeHa CIeNHaIbHas KOHCTPYKIMs Kopiyca (cMm. Puc. 4.8). Ilpu
BePTUKAJBHOM IIOJI0KEHHUH TOI0BB BOIHUTEJISI 3BYyKOBOW KalICIOJb HE aKTH-
BeH, 3aTO IPH HAKJIOHE TOJIOBBI K PYJIEBOMY KOJIECY aBTOMOOYIIS, YTO, KaK
IIPaBIJIO, UMEET MECTO Ha JUTMHHBIX IIEPETOHAX, KOT/Ia BOAUTEb YTOMJIEH 1
€ro KJIOHUT KO CHY, CPa3y pa3faeTcsi 3ByKOBOH CHIHAN TPEBOTH.

CurHal TpeBOTH, T.€. 3aMbIKaHHE KOHTAKTOB

P/II1, 3ByYuT He TOJBKO IPH IPEBHINIEHHU YIJIa SF1 85053
HakjoHa Gosiee yem Ha 20° B BEPTHKAIBHOH IIIOC-
KOCTH, HO U B aHAJIOTUYHbIX yCJIOBUAX HAKJIOHA B *

- - Harpyske GB1
TOPH3OHTAJIBHON M UHOH MJIOCKOCTH, YTO PaciId- 5B
PsAET BO3MOXKHOCTH MPUMEHEHHS AaTUHKA.

Hockoapky nmauuwnii P/III MoxHO cuutarth
yHuUBepCcasbHBIM, Ha Puc.4.9 npencrasrena Puc.4.9.

DIEKTPUYECKAS CXEMA €T0 MOAKIIOUEHHUS C 0TOO-  DseKTpuyecKas cxema
pPaXeHMEM HCTOYHHUKA IUTaHWs M YCTPOMCTB yn-  Bruodexus P/IIT 8610
paBiieHusi (Harpysku, nepugepun ).

Kaxk cnenyer mz cxemst, P/{1] cBouMu KOHTaK-

" TaMM 3aMBIKAET 3JIEKTPUUECKYIO I{eIlb YIIPABICHHS yCTpOI/ICTBOM Harpys3Ku.
TakuM yCTPOHCTBOM MOXKET ObITh:
& 3BYKOBOIl Tbe303IEKTPUIECKUH KATICIONb;
& CBETOBOM MH/IMKATOD, HAIPUMED CBEPXSIPKHUI CBETONHOL;
e c1ab0TOYHOE JIEKTPOMATHHTHOE PeJie Ha COOTBETCTBYIOllee HaMIPsKe-
Hue u Tok cpabarbiBanusi (COMP);
® BXOJI ONTOJIEKTPOHHOIO PeJie, Ui TOKOBBII KIIIOY (HA TPaH3UCTOPE,
TUPHCTOPE), YIPABJISIONUIA CHJIOBBIM Y3JI0M U NOTpebsiomuil 60
U10i TOK OT UCTOYHHKA MUTAHHL.

Hampsoxenne nuranus aneMenta GB1 B naHHOM ciydae He IPAHIUNHN-
aJIBHO M 3aBHCHT TOJIBKO OT 3JIeKTPHYECKUX ITAPAMETPOB «yCTPOKHCTBA Ha-
TPY3KH».

B namu qau PITI MoxHo 6€3 Tpyzia IproOpecTH IPaKTHYecKH B iI060M
MarasHHe PafioTOBapOB, ET0 CTOUMOCTS He npesbimaer 100 pybGieii.

IIpn 3aKkpenieHny JaTyMKa B KOPIIyce YCTPOICTBA €ro HaxeXHo K-
CHPYIOT C IOMOIIBIO PAaCIUIaBIEHHOrO TapathuHa MK <MOMEHTAJIBHOTO»
kiest. TakuM o6pa3oM, yaaeTcs: 06ecre nTh MaKCUMAIbHYIO CTabUIBHOCTD
¢yuxumonupopanus P11

B cuity 0co6eHHOCTY KOHCTPYKITMY (HATNYMSI BAKYYMA BHYTDH CTEKJISTH-
uoro xopiyca) P/ITI 8610 nmpakTuuecku He TOMYCKAeT JOXKHBIX cpabaThiBa-
Huil. [{uanason paboyux temnepatyp B mpeaenax —30..+45°C. IIpu coot-
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Inaea 4. KOHCTPYKUMM LISl OXPAHLI U GE30NACHOCTH  Hemmamms—

BeTCTByIOLIel 3amuTe oT BHemHuX Boszeicrauil P/[T1 addexrusno paGora-
€T B JKHMJKHX M BJQKHBIX CpPEJAX, a TakKe B YCJOBHMSAX IOBBIIIEHHOM
BHOpaLHH, YTO J[eIaeT ero MPAKTUIECKH HE3AMEHUMBIM B PsiZie HECTAHAAPT-
HBIX CHUTyanuil.

IIpumenenwe P/III npaktuvecku He umeer npegenoB. Hampumep, gat-
YHK [I0JIOKEHHUS ToJIoBH (B HIJIeMO(OHAX MOTOIHUKINCTOB WM B IIEMO-
¢onax-akceccyapax Al KOMIBIOTEPHBIX MIP) WJIM AATYMK HakjiOHa (OT-
KJIOHEeHHS) BEPTHKAJIbHLIX CTPOUTEIBHBIX KOHCTPYKIMH MO BO3AEHCTBH-
eM Berpa (TakMe JaTYMKU T[IPUTOAMJIMCH OBl [Jisi YCTAHOBKH Ha
«majaiomeil» ITnsanckoil 6amHe, YT06H HOCTOSIHHO KOHTPOJMAPOBATD H3-

MEHeHHe yIila HaKJIOHa K 3eMJIe 3TOr0 UCTOpUYecKoro namsatHuka). Kpome
" TOTO, PTYTHBIA AATYUK MOMKET ObITH HCHONB30BaH B YCTPOMCTBE 3BYKOBOTO
CUTHAJIN3ATOPA IAZIeHHUsT I JJisi KOHTPOJIS «APOKaHMsI>» M HakJIoHa B ¢o-
torexuuke. Kax Bapuant onpapnanno npumenenue PAII ans kodtpons
NOJIOKEHU ST BEPTHUKAJBHOU aHTeHHBI (MAa4Thl) I paxuonepexaun. Ilepe-
4HCAUTD BCe BO3MOXHbBIE BapHAHTHI NpUMeHeHMs ropratusioro PHATT —
3aj1aya HEBBINOJTHUMAS, TIOCKOJIBKY UX MOXeT OBITh CTONb K€ MHOFO, KaK 1
a/IbTEPHATHBHBIX PelleHMH HPU PaspaboTKe IMEKTPHUECKOH CXeMBI YCT-
POMCTB OHOTO NpUHIHNA AeficTBus. IIpakTuuecky Bce paspaboTKH U HaeH
aBTOPa MOKHO PAacCMaTPUBATH € PA3JIMYHBIX TOYEK 3PEHHS H C YYETOM KOH-
KPETHBIX 3a/ia4, CTOSILIUX Iepesl PanoIoGuTeIeM.




DATYUK COTPSCEHUSA
W

Cpeny MHOTOUYNC/IEHHBIX IATYMKOB COCTOSTHUST BCTPEYAIOTCsI HPHOOPHL,
NOPAXKAIIIUE NOAYAC CBOMMH KOHCTPYKTHBHBIME OcobenHocTsiMu. OnHa-
KO Tipu pa3paboTKe JATYNKOB MPEXKAE BCETO YYMTHIBAIOTCS, KaK HPABHIIO,
6onee «posandecKnes NapaMeTpsl: KOMIAKTHOCTD, BHICOKAsl YyBCTBHTEb-
HOCTb, HAJIEXHOCTD, T.€. BRICOKHH Ko3ddHuieHT HapaboTKH K0 0TKa3a, MH-
HMMaJIbHOE KOJIMYECTBO MEXAHWYECKUX YacTel, YHUBEPCAIBHOCTh IIPUMeE-
HEHYsI, HIMPOKUii AMANa30H pabouYMX TEMIIEPATYD ¥ HANpsKEeHUsT TUTAHM,
OTCYTCTBYE BAMSHUS Ha IPYTUE Y3JIH yCTPOUCTBA, MUHUMAJIbHOE ITOTPED-
JeHue Toxa U ap. Eme oiHa anexTpuyeckast cxeMa U3 CEPUHU AATYMKOB BO3-
IeHCTBUS — JaTYMKa COTPICEeHNs — npeacTanieHa Ha Puc. 4.10.

Ry 22 VD2 KO213A  +V,
égﬁ ¢ G
P2 I10.0x25a
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> | 100 KO5226 Rg 2
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1.0x6.3B I Oy 9
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KO5226 f

Puc. 4.10. dnexrputieckas cxeMa AaT4MKa COTPSACEHUS

AnemMeHThl CXeMbl U UX Ha3HaYeHue

OcobGeHHOCTD CXeMBI 3aKJIOYAETCs B HEOOBIYHOM COYETAHHH MHKPO-
cxeMbl-komitapaTopa DA1 ¢ uHAyKTHBHBIM ZaTyuKoM L1.

Muayxrusubiii gatyuk L1, Karymka garunka HaBUTA Ha KDYTJbli
MJIaCTMACCOBBIM KAPKaC OT PE3OHAHCHBIX KaTylIeK pafiuoNpHeMHHKa
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BO®-202 wnu ananoruusbix auamerpoM 8 MM. O6GMOTKa BHINIOJHEHA
BHaBas nposozoM I1DJI-1 mmamerpom 0,6 MM u comepxut 150 BHTKOB.
DeppUTOBHIll CEPAEYHMK W3 KapKaca He BBHIHMUMAETCA W Tiepel NepBBIM
BKJIIOYEHHEM CXEMBI PACIIOJIaraeTcs B cepequHe CBOOOJHOTO X012 BHYTPU
kapxaca. Hanpotus karymku L1 Ha paccrostuuu 1.2 MM moMemmaercst Ky-
couek ¢eppuTa KPyIiaoi WK HPSIMOYTOJbHOM HOPMHE pasMepoM 4 x 9 Mm.
@eppUT KpemuTCs HA CHENHUANBHBIX MOABECKAX W3 37aCTUYHON pe3UHBI
TaK, YTOOBI IIPU COTPSICEHMHU OH BUOPUPOBAT HA CBOOOIHOM PacCTOSAHMH 0
Kapkaca Karyurku L1.

Ilepemennsii peaucrop R1 Tun pesucropa — CIIO-1, CII3-30B,
CI13-12B (umn nmoncrpoeunsiii, Tunma CII5-28B, CII3-1Bb (o6a MHOT0060-
pomme) [naBHOE 1IpU BBHIOOPE TUINA ITHX PE3UCTOPOB, YTOOH OHHM MMEJU
JMHeHHY0 XapaKTePUCTHKY U3MeHeHUs CONpoTHBIeHuA. [Ipu Heobxonu-
MOCTH JOCTHXEHMS Y37I0M MAKCHMAJIbHOW M HeperyJupyeMod 4yBCTBH-
TeJIbHOCTH 3TOT PE3UCTOP M3 CXEeMBI UCKII0YAeTCsI, 2 CPEIHUHN BBIBOJ, ITOKA-
3aHHBIA Ha cXeMe, COETMHAETCA C BEPXHUM (Puc. 4.10) BHIBOIOM KaTyIIKH
L1.

BrinoueHHBI#H KaK PEryIsiTOp-OrpaHUYUTENb TOKA, lIepeMeHH Bl pesuc-
TOp Ry 03BOAAET PETYIMPOBATh YYBCTBUTENBHOCTD JaTYMKA. MaKcUMa/Ib-
Hasl 4YyBCTBUTEJbHOCTDb y3Ja COOTBETCTBYeT BepxHeMy (Puc. 4.10) mouio-
XKEHUIO JBWXKKa pesucropa Ry. IIpm OTCyTCTBMHM MeXaHMYECKMX BO3-
ZelicTBUH Ha JaTywk 4depe3 KaTymky L1 mporekaer HOCTOAHHBIA TOK,
BeJIMYHMHA KOTOPOT'0 COCTABJISIET O MUKPOAMIIEDA.

Orpannunrenbusiii pesuctop R;. 3amuimaer MUKpocxeMy OT HepeHa-
HPSAKEHUS HCTOYHHMKA TUTAHUA U 06PaTHOTO CiydaiiHoro BraouYeHus Vi,
Tumn pesucropa — MJIT-0,5. Bce ocTanbHbie HOCTOSHHBIE peancmpm THIA
MJIT-0,25.

Oxcunnbiit konnencarop €y, He nponyckaeT IOCTOSIHHYIO COCTABIISIO-
HIyI0 HaP)KeHH Ha BXoj KoMiapatopa (BeiBoy 2). Konpercatop pupmet
Hitano, ESP, ux ananor wiu oredectsennbiit Tuna K50-29, K50-35.

Oxcuanbiii koHaencarop C3. CriaxxuBaeT MyJabCalMy HAIPSKEHHUS.
Konpencarop ¢pupmsr Hitano, ESP, ux anaior uiu oTeyeCcTBeHHBIH THIIA
K50-29, K50-35.

Unankatopusiii ceeroquox HL1. Tun ceerommoma — LB63SRC,
KUIIO14A, KHUIIO-36, L1503SRC-C, KUIT41B51-M wiu anajioruyHbie
¢ TokoM 110 10 MA.

Tpanaucrop VT1. Jlo6oit cepun KT503 unu ananormyssii.

Brmpsamvureasuniii auox VD2, Moxet 651Ts 3aMerer nuomamu KJ[213,
K/1105, 1202 unn aHAIOrMYHBIMY [0 3JIEKTPUYECKUM XapaKTePUCTHKAM C
/m0651M 6yKBEHHBIM HHIEKCOM.

Ocranbusie auoapt Tuna KJ[521, K522, 1311, 1220 c aiobpim Gyk-
BEHHBIM HHIEKCOM.
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Buixodnoe nanpsiicenue 0ns ynpasienus ycmpoicmeamu Hazpy3xu (uc-
NONHUMENbHOIMU 3NEMENMAMU U NOCICOYIOUSUMYU SNEKMPOHHUIMU Y3NAMU)
MONCHO CHUMamb mexcoy evisodamu +Vy u Vo, Toeda 6 cnoxoiinom cocmos-
HUU damyuxa Hanpajicenue Ha 6vixode yana Gyoem cmpemumocs K HYMo, a
NpU MEXANUUEcKoM 6030€tiCMeun NPUHUMAms 3Hauenus, OausKue K nanps-
acenuto ucmounura numanus (12 B).

Bananc HanpsokeHuss MeXIYy UHBEPTHPOBAaHHBIM W HEHWHBEPTHPOBaH-
HBIM BXOIOM KoMilapatopa (BbiBozb! 1 u 2) He Hapymraercsl, MO3TOMY Ha
BBIXO/Ie KOMIapaTopa (BBIBOJA 7) NPHUCYTCTBYET HaNpsXeHHe HU3KOro
ypoBHs1. MHaukaTop cocTosiHus y3na — cseroguon HL1 ne ceturcs, u Ha-
npspkenue B Gase TpaHsucrtopa VT1 HeoocTaTOYHO /i1 €r0 OTKPBIBaHHSL.
Mexay obmyM 1poBoaoM U BEIXOIO0M ( Vi) Pa3HOCTh MOTEHIHANOB (Ha-
npsuKenue) 6/IM3Ka K HAPSDKEHUIO MCTOYHIKA TUTaHUS.

MeTo/ NOAKMOYeHHs BBIXOIHBIX KOHTAKTOB BBIOMPAETCSI CAMOCTOSI-
TEJIbHO B KaskAOM KOHKPETHOM ciydae. Eciin HeT HeoOXOAMMOCTH B ZIOTIOJ-
HUTENbHEIX MCIOJMHUTENBHBIX y3JaX, pesucTop Riy B memu KoJneKkTopa
Tpau3ucropa V11 3aMeHseTca aJeKTPOMArHUTHBIM Dejie Ha HampspKeHHe
8...12 B ¢ Toxom cpabateiBanus e 6osee 100 mA. Ilpu Toke cpabaTbiBaHus
pene Gonee 100 MA, yuuTHIBas BO3MOXHO JJIMTEJIbHBIA XapaKTep paboTHI
peJie BO BKIIOYEHHOM COCTOSTHUY, TOTpebyeTcst 3aMeHuTh Tpanaucrop VT,
HCHOJIHSTIONIMI POJIb YCUITUTENSI TOKA, GoJiee MOILHBIM, HAPUMED JIOOBIM |
u3 cepuun KT815.

B ciyyae 3ameHbI pesuctopa Ryg c1a00TOYHBIM 3JIEKTPOMATHUTHBIM PeJie PeKo-
MeHzamuu 1o Beibopy mociennero takue: FRS10C-03, TRU-12VDC-SB-SL,
TTITRD-9VDC-FB-CL, Relpol RM85-2011-35-1012, P3C-22 (ucnonHenue
P®.4.523.023-01) unu anasorvunsie. IIpu BeIGOpe pese ciieyeT yYUTHIBATH TOK H
HanpsbkeHHe KOMMYyTatuH. Bee yKazaHHEIe 371eCh THIIBL Pesie KOMMYTHPYIOT TOK O
3 A nipu Hanpsxerun o 250 B.

TIpu HeaHauWMTENHHOM COTPsICEHHNH Aardnka ((peppuTOBOro CEPACYHH-
Ka) BOim3u Katyumiku L1 B Heit kpaTkoBpeMeHHO co3znaetcst DJIC anekrpo-
MArHMTHOM MHYKI{UM, BO3HUKAET TOK H HAalPSKEeHUeE, PABHOE HECKOJIbKUM
necAaTkaM MEKpOBOJbT. CKauoK HampspkeHusi (MMITyJibC) GecrnpensTcTBeH-
HO TIepefaeTC Yepe3 OKCUAHBIN KoHAeHcatop Cy M OrpaHUYHTE/bHBIN pe-

- 3ucTop R, Ha Bx0oz KoMmapaTopa DAL,

KoMmnencanyoHHble NENOYKK B PA3HBIX IJIeYax KOMIIAPATOpa, COCTOs-
mue u3 anemenTos VD1, Rs, Ry u VD4, Ry, HacTpoeHsI TakuM 00pasoM,
YTO aXke TAKOTO MUHMMAJIBHOTO CUTHAJIA, BHOCSIIEro Auchaniane B HANps-
JKeHUe Ha BXOZaX KOMIIapaTopa, OKasblBaeTcsi JOCTATOYHO Aist cpabaThiBa-
HUSI BHyTpEHHEH CXeMbI CDaBHEHHSI HAIPSKEHHs U NOSIBJIEH)s Ha BbiBOzE 7
HAIPSKEHMsI BHICOKOTO YPOBHSI, KOTOpoe BKiouaeT cBeroguon HL1, cur-
HAJIM3UPYIONIMH 0 Bo3zAeiicTBuY Ha AaryuK. [Ipoiias yepes orpaHMyuTE b~
HBIX pe3ucTop Rg, Hanpskenue netektupyercs guogoM VD3 u uepes orpa-
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Fnasa 4. KoHCTpykuum Ans oxpaHbl 1 6e3onacHocT

HUYMTEbHEIH pesucTop Ry nocrymaer B 6asy Tpansucropa VT1. B MomenT
MOSIBJIEHMS HANPSDKEHMSA HAa BBIBOZe 7 MUKpocxeMbl DA1 nauunaer 3apsi-
KaTbCA OKCHAHBIN koHAencatop Cy. OH BKIIIOYEH B CXEMY, JIJIsi TOTO YTOObE
obecreynTh TIABHYIO 33€PXKKY BBIKIIOUEHUsT y3na (Ha 2.3 CeKyHABI),
¥Haye BKJIIOYEHHE HArpy3Kd OyZeT HAmOMHHATh «Ipebe3r» KOHTAKTOB M
HOCHUTH XaOTHYHBIH XapaKTep.

Biaromaps okcunnomy xoupencatopy C; Tpansucrop VT1, koroprii
OTKPBUICS OT UMITYJIbCA HATIPSIKEHMs, 3aKPOETCs TONIbKO Yepes 2...3 ceKyH-
JIBI TI0CTIE OKOHYAHMSI YIIPABJSIONIET0 HMITyibca. Ecin eMKOCTB 9T0r0 KOH-
JeHcaropa yseanuuth 10 50 MxD, 3a7iepikka BRIKIIOUEHHS Y3/1a COCTABUT
€IMHUIB] MUHYT, JTO MOXET OKa3aThCsA NOJIe3HBIM P PelleHNH omnpesie-
JIEHHBIX 337124, CTOSIIMX Niepe paguoioduTeneM-KoHcTpykropoM. Hanpu-
Mep, TaKasl 3a/iepxKa OyAeT yMeCTHa, eCIH pejie, BKIIOUEHHOE BMECTO pe-
‘sucropa Ryg, B CBOW odepeab OyIET BKIIOYATE OXPAHHYIO CUPEHY.

Toctynupmiee Ha 6a3y Tpausuctopa VT 1 HanpsiKeHne BHICOKOTO YPOB-
HSI OTKPBIBAET €T0 M. M3MEHSIET COCTOSIHME BBIXOAA Y3JIa: MEXKIY IOJIOKHU-
TEJbHBIM BBHIBOAOM HMCTOYHWMKA ITUTAHWS ¥ KOHTAKTOM V. Temeph Ipu-
CYTCTBY€T HaNpsDKEHHE MCTOYHUKA TUTAHNUS, 2 MEXIY OOIIMM HPOBOAOM U
TOYKO# V,,x HANIPsKeHNe PaBHO HYJIO.

Ipn 3aBEAOMO HCIIPABHOM M CTabMJIM3MPOBAHHOM HCTOYHHIKE IUTa-
HHES, 2 TaK)Ke TIPU MUTaHuH oT Garapeil (aKKyMysITopoB) aneMeHTH Cy, Ry,
VD2 MOXHO U3 CXEMBI HCKJIIOUNTB, TAK KaK yCTpoicTBO paborociocobHo B
JMana3oHe HanpsbkeHus: nutanust +7..+16 B. Tok morpebieHus: B pexume
[OKOsT He npeBbimiaeT 5 MA. OnHAKO IPU UCIIOJIb30BAaHMU YCTPOUCTBA B aB-
TOMOOHIE U B COYETAHHH C HECTAOGHIH3UPOBAHHBIME HCTOYHUKAMMU MTHTA-
HUS IAHHbIE JIEMEHTH! BEITIOIHSIOT 3alIUTHYIO POJIb U IIO3BOJISIOT HPUMe-
HSITh YCTPOKCTBO B aBTOMOOMIIAX KAK 9JIEMEHT OXPaHbl — HATUUK COTpsICe-
Hus (yoapa).

Y3en ne mpebyem nanadxu.

AnemeHTbl COOPKU

JJIEMEHTBI CXEMbI KOMIIAKTHO MOHTHPYIOTCS B IJIACTMACCOBOM KOPIY-
CE M JKECTKO IPHKPEIUISIOTCA K KOHTPOIMPYyeMOil MOBEPXHOCTH. JTOMY
CIOCOOCTBYET «MOMEHTAJIBHBIHY KJIeH UM «JIHITYYKas.

B03MOXHOCTH MCHO/Ib30BAHUS PEKOMEHIYEMOTO JATINKA [TPAKTUUECKH He
OTpaHMYeHHEI, TAK KaK 3TO HPOCTOHN M BMECTE C TeM YyBCTBUTEIBHBIN M Ha/IeXK-
HBI}M y3€J KOHTPOJIST coTpsiceHuit M yaapoB. OH MOXKeET OBITH IPOTOTHIIOM JaT-
YMKa yaapa B aBTOMOGHIIAX, pab0OTaTh B COCTaBe OXPAHHOM CUrHam3anuu. B
3TOM CJIy4ae KOPITYC JaT4rKa 3aKPETUIIETCS Ha KOCSIKE IBEPHO KOPOOKU M
JIBEPY OXPAHIEMOTO oMeleHrst. Kaxymasics cloKHOCTh H3TOTOBIEHUS JaT-
yuka 1 Katymku L1 He Gosee yem mucd. [IpaxTika ucnpitanuil yerpoicTsa mo-
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b e ] Aawvn( COTpRCceHuna

Ka3aJa, uTo AaXke NpH yAaaeHuH peppura ot Kapkaca L1 na paccrosinue
20 5 MM JaTYMK YBEPEHHO cpabaThIBAET OT COTPSICEHMA M KadeHus dep-
puTta BOJIH3M KaTYWKH. JTO JOCTUIAETCS B PE3yJIbTaTe BBICOKOH YyBC- |
TBUTeNbHOCTU KomnapaTopa DA1 Ha Mukpocxeme LM358N. Kpome yka-
. 3AHHOH MHKDPOCXeMBI, MOXKHO TPUMeHHTD ee aHanorn — LM358, C358C,
HA17358, a Takxxe anas0ry 3TOr0 MOMYJISIPHOTO KOMIIAPaTOPa, BHIITYCKa-
omuecs ApyruMH ¢upMamu. OTeyecTBeHHBle MHUKPOCXEMBI aHATOTH
xommaparopa — K1401YA5A..K1401Y/I5B, K544V [I8A.. K544Y 185,
KP1040YQ1A, K®1053Y/12(A). Ilpu npuUMeHeHHMH MHKPOCXEMbI
K544V JI8A..K544Y /I8D uyBCTBUTENBHOCTD Y3J1a HECKOJBKO MEHBIE, H
MpHuAeTCs U3MEHUTH HOAKIIOUEHHE BHIBOJOB MHKpocxeMbl. Kpome Toro,
B KadecTBe (heppHTa HPSIMOYTOABHOH (GOPMBI MOXKHO UCTIONB3OBATE KY-
COYeK 0OBIKHOBEHHOTO MarHUTa.




BECKOHTAKTHbI EMKOCTHbIN
AATHUK

CerofiHs HUKOTO HE yAMBHUIID PA3JHYHBIMU 110 Ha3HAUYEHHIO ¥ 3 dex-
THBHOCTH 3JIEKTPOHHBIMK YCTPOMCTBAMHU TIPEAYNPEKACHNS, KOTOPHIE OII0-
BEIAalOT WJAM BKJIOYAIOT OXPAaHHYI0 CHTHAJU3AIMIO 330JIT0 A0 HEIoC-
PEJCTBEHHOTO KOHTAKTa HEKENATENbHOTO <IOCTsi» C OXpaHseMbIM pybe-
oM (TeppuTopHeil). MHOI1HE U3 TaKHX y3JI0B, ONIUCAHHBIX B JHMTEPAType,
Ha MOH B3IJi1/l, HHTEPECHSDI, HO CJINIIKOM CJIOXHBIE.

B npoTuBOBEC UM IpeJIaraeTcsi MPOCTasi NEKTPOHHAs cxeMa GeCKOoH-
TaKTHOTO eMKocTHOTO Aartunka (PHe. 4.11), cobpars KOTOpyIO B CH/IaX Ha-
YHHAIOMMY PaAroIIOOuTeNb. Y CTPOACTBO NMEET MHOTOYMCICHHBIE J0CTO-
MHCTBA, OJHO M3 KOTOPHIX (BBICOKAs YYBCTBUTENBHOCTD 0 BXOAY) HCIOJIb-
3yercs A NPEAYNpEXAeHWss O  NPUOMIKEHMH — KaKoro-iubo
OIyHIEBJIEHHOTO 00bEKTa (HalpuMep, Yesoseka) K cencopy E1.

E1l

K7 suis. DD1

I 270 DDt K561TA1

Puc. 4.11. dnexrpuyeckasi cxeMa 6ECKOHTAKTHOIO EMKOCTHOI'O IATYHKA

SneMeHTbl CXeMbl U MX Ha3Ha4YeHue

OCHOBY CXEMbI COCTaBJSAIOT Ba 3jeMeHTa MuKpocxemb K561TJI1
(DD1), BKIOYEHHBIX KaK HHBEPTODPHL. JTa MEKPOCXEMa IMeeT B CBOEM CO-
CTaBe yeThipe OJHOTHUMHBIX ayeMeHTa ¢ dyHkuued 2H-HE ¢ tpurrepamu
[ImuTra ¢ rucTepesncoM (33/1epXKKoii) Ha BXOzie 1 HHBepCcHeH CUTrHAIa Ha
BhIxozie. B Takux sjieMeHTax NeTssi THCTepe3uca TI0Ka3biBaeTCs BHYTPH UX
0603HaYEHHSI.

ITpumenenune mukpocxemsl K561TJI1 B ganHOM Cilydae ompaBjaHo
TEM, YTO OHa, KakK ¥ cepud K561 B yacTHOCTH HMeeT: '
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St DECKOHTaKTHBIA €MKOCTHbI AaTumK

IpefebHO MaJIBli pabounii TOK;

BBICOKYIO IIOMEXO3ANIUIEHHOCTE (0 45% OT YPOBHS HAaNpsSDKeHUsI TH-
TaHuA); ‘

HIMPOKHIA TUANA30H MUATAIONIETO HapsKeHus — oT 3 1o 15 B;

3ANIMIHEHHOCTH 110 BXO/Y OT MOTEHIMAJIA CTATUYECKOTO 3JIeKTPUIecTBa
M KPATKOBPEMEHHOTO ITPEBBINIEHUST BXOJHBIX YDOBHEH.

ITH ¥ Apyrue JOCTOMHCTBA MHKPOCXEMBI [O3BOJSAIOT MCIIOJIb30BATh
ee B paaMoaiOOUTENbCKHX KOHCTPYKIMAX 6e3 KaKux-anbo 0coObIX Mep
HPEROCTOPOKHOCTH ¥ 3amuThl. Kpome Toro, mukpocxema K561 TJI1 mos-
BOJISIET BKJIIOYATh CBOM HE3aBMCHMBIE JIOTHYECKUE DJIEMEHTHI NTapajljielb-
HO, B KauecTBe Oy(epHBIX 37IeMEHTOB, BCJIEICTBHE YETO MOIHOCTD BBIXO-
HOTO CHTHAJia KPaTHO YBEJIMYUBAETCH.

Tpurrepst [IIMuTra — 3T0, KAaK NPABHIIO, OGUCTAGHUIIBHBIE CXEMBI, CIIOCO0-
Hble paboTaTh C ME/JIEHHO BO3PACTAIOHIMMY BXOJHBIMYM CUTHAJIAMH, B TOM
YHCJie C <IPUMECHIO» TIoMeX. IIpy 3TOM OHY 00eCTIeYUBAIOT MO BEIXOAY KPY-
Thie (PPOHTHI HMITYIBCOB, KOTOPHIE MOKHO IT€PE/IaBaTh B IIOCHAEAYIONIHE Y3-
JIBI CXEMBI JJI5I CTHIKOBKY C APYTUMH KJIIOUEBHIMHA 3JIEMEHTaMHU U MUKPOCXe-
mamu, Muxpocxema K561TJI1 (kak, BupoueM, 1 Mukpocxema K561TJI2)
MO’KeT BBIAEJIATH YIPAB/LIIONINE CUTHAJ, B TOM 4YucJje nudpoBoii, A1s apy-
I'MX YCTPOHCTB U3 aHAJIOTOBOTO, WM HEYETKOTO, BXOHOTO UMILYJIbca. 3apy-
G6exHpiM  aHamoroM Mukpocxemsl KS61TJI1  sBasercst MukpocxeMa
CD4093B.

CxeMa BKJIIOYEHHS HHBEPTOPOB — KJIACCHYECKAS ¥ ONIKMCAHA B CIIPaBOY-
HBIX usgaHuAx. OcoOeHHOCTD MPeACTaBAEHHOM pa3paboTKH 3aKII0YAETCS B
KOHCTPYKTHBHBIX HIOAHCAX.

ITocne BrIIIOYEHUs MUTAHUA Ha Bxoze asemeHTa DD1.1 Bo3HuKaeT He-
OIIPEJIeNIEHHOE COCTOSIHUE, OIM3K0e K HU3KOMY JIOTMYECKoMY ypoBHio. Ha
peixone DD1.1 uMeeTcst HaNpsKEHME BEICOKOTO YPOBHSI, Ha BeIxone DD1.2
onATh Hu3Koe. Tpausuctop VT1, urpaomuil poiab yCHINTENS TOKA, 3a-
kpoit. [IbesosnexTpuueckuit kancionp HAL ¢ BHYTpeHHUM reHepaTopoOM
34 He akTHBEH.

K cencopy E1 moaxmioyeHa aBTOMOOHJIBHAS TETECKONHYECKast aHTEH-
Ha. IIpy HaXOXAEHUHU YelOBeKa PSAJIOM C aHTEHHOMN M3MEHSIETCS] EMKOCTh
MEXy MTHIpeM aHTeHHHI 1 mooM. IIpu sTom smements DD1.1, DD1.2 me-
PEKITIOYAIOTCA B IPOTHBOMOJIOXKHbIE COCTOSTHUSA. [IJ1s1 epexIIioYeHns y3a
Y€JIOBEK CPENHETO POCTA JOJDKEH HAXOAUTHCS MK IIPOXOJUTD PSIIOM C aH-
TEHHOM AMuHOH 35 CM Ha paccTosHuHK 10 1.5 M.

Ha BrIBO/IE 4 MUKDPOCXEMBI IOSBJISETCS HANIPSIKEHUE BBHICOKOTO YPOB-
Hs1. [Ipu aTom oTkpriBaercs Tpan3ucrop V11 u sByunt kancions HAL.

Konpaencarop Cy. Ot eMkocTu KoHzaeHcaropa Cy 3aBUCHT pexuM pabo-
THI 37IEMEHTOB MUKpOcxeMbl. Tak, mpu yMeHbieH# eMkocty Cy o 82...120
n® yzen paboraer uHaye. Teneps 3ByKOBO CUTHAJM 3BYYHT TOJIHKO ITOKA Ha
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fnasa 4. KOHCTPYXUMN ONA OXPaHbl ¥ GE30NaCHOCTH s

Bxox DD1.1 Bo3zelicTByeT HaBOAKA NEPEMEHHOTO HATIPSKEHUST — TIPHKOC-
HoBeHMe yesoBexa. Tui xouziencaropa — KM6,

" Dnextpudeckyio cxemy (Puc. 4.11) MOXHO HCIIONIB30BATh U KaK OCHO- -
BY ZUIsS TPUTTEPHOTO CEHCOPHOTO y3Ja. [lns 3T0ro clenyeT HCKIIOYUTD U3
CXEMBbI MOCTOSIHHBIN pe3ucTop R, skpanuposannsiii mposon. CencopoM B
9TOM ciydae 6yyT KOHTaKThl MUKpocxembl 1 u 2.

IMocnenoBarensHo ¢ Ry HOAKAIOYAETCS 9KPAHUPOBAaHHBIHM npoBox (kKa-
6ens PK-50, PK-73, sxpanupoBaHHbIit 1poBo Ast curaaioB 349 — moaxo-
aat Bee Thnb) amunol 1.0...1.5 M, 9KpaH coenHseTCs ¢ 06IUM TPOBOJOM.
1lenTpanbubrii (HesKpaHUPOBAHHBIH ) NPOBOA Ha KOHIe COEAMHAETCH CO
IITHIPEM aHTEHHHL.

Ipu cobiofieHuy 3TUX PEKOMEHAALHMA, T. €. TIPH IPUMEHEHNH yKa3aH-
HBIX B CXEME THIIOB X HOMUHAJIOB 3JIEMEHTOB, Y3€Jl TeHEPUPYET 3BYKOBOH
curnaji yactoroii okono 1 kI'y (3aBucur or Tuna kancions HA1) npu npu-
6/IMKeHMN Y€IOBEeKa K INTHIPDIO aHTeHHB! Ha paccrosuue 10..1.5m. Ipn
3TOM TPUITEPHBIN 3(PdEeKT OTCYTCTBYET, T. €. IPHU YAIEHUH YeJoBeKa OT
anTeHHbl 3ByK B Kancioyie HA1 npekpamaercs.

B skcnepuMeHTe MPUHUMAIM yYacTHe XKMUBOTHBIE — KOIIKa U cobaka.
Oxasasioch, YTO Ha UX MPUOJIMKEHHE K CEHCOPY-aHTEHHE Y3€JI He pearupy-
eT. IIpuHpun neficTBYs B JaHHOM YCTPOICTBE OCHOBAH HA U3MEHEHHH eM-
KOCTH Mexay ceHcopoM-anTeHHoH E1 u 3emueit (06muM IpoBOAOM, BceM
TEM, YTO COOTHOCUTCS K 3a3eMJISIIONIEMY KOHTYDY; B JaHHOM CJIy4ae 3TO
TOJ ¥ cTeHbl oMmernenus ). IIpu npubauKeHnn YeoBeKa 3Ta eMKOCTb Cy-
HIECTBEHHO M3MEHSIETCsA, YTO OKa3bIBAETCS AOCTATOYHBIM VIS cpabarbiBa-
Hus muxpocxeMbl K561TJI1.

TIpakTrvecKoe IpUMEHEHHE Y3/ TPYIHO nepeoueHnTb. B aBTopckom
BapyaHTe YCTPOHCTBO CMOHTHPOBAHO PAZIOM C JBEPHOH KOPoOKoit MHOTO-
KBapTUPHOTO KHJIOro IoMa. BxozHast ABeps — MeTtasnyeckas. ' poMkocTs
curHana 34, H3JTy4AEMOTO KaTCioyieM HA1, nocrarouna, 4ro0bl yCABIIATH
€ro Ha 3aKPBITOH JIOKHM, U CONOCTaBUMA C IPOMKOCTBIO KBapTHPHOTO
3BOHKA.

Hcroynuk nmranus — CTa6nJm3npOBaHHbm HanpsoxerneM 9..15 B, ¢
xopoeit puAbTpanueii HaPsKEeHHs MyJIbCalHil o BhIxoAy. Tok n0'rpe6-
JIEHHSI HUYTOXKHO MAJl B PEXXNME OXUAaHUs (HECKOIBKO MKA) U YBeIHYH-
Baercs 70 22..28 MA npu axTuBHOI paborte usnyqartens HA1. Becrpasuc-
(opMaTOpHBI HCTOYHUK IIPUMEHSTh HeJb3s1 U3-3a BO3MOKHOCTH Nopaske-
HUS 9JIEKTPHYECKHM TOKOM.

Oxcugnbiit  kongencarop C,. /[lefictByer XKax JONONHUTENIbHBIN
¢unsTp mo nuranuio. Tun xoHxencaropa — K50-35 unu ananorwyseiii Ha
pabouee HANPSKEHUE HE HIDKE HAMPSDKEHUS HCTOYHUKA ITHTAHHUS.

TIpu 3KCIUTyaTaluy y3Jia BbisiBJIEHbl HHTEPECHBIE 0cobeHHoCTH. Tak, Ha
paboTy y3sa BiMseT HaupsbKkeHHe nutanust. Oxasanock, YTO IPH yBeJIHYe-
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BeCcKOHTaKTHbI eMKOCTHbIA AaTYUK

HHUH HaIpsDKeHus IuTaHus 10 15 B B kauecTse ceHcopa-aHTEHHBI JOCTa-
TOYHO KCIIOJIb30BATh OXMH OOGBIKHOBEHHBIA MHOTOKWIbHbIH HESKPAHUPO-
BaHHBIN 3/eKTPHYECKUAN MEHBIN IPOBOXA ceueHuneM 1..2 MM, JJIKMHOHA 1 M,
6e3 sxpaHa u 6e3 pesucropa Ry. DiexTpudeckuit MemHBIH TIPOBOJ MOJICO-
eUHSAETCS HeNOCPEACTBEHHO K BoiBozaM 1 u 2 anementa DD1.1. Sddexr
OKAa3BIBAETCS TAKHUM XKe,

- IIpn uamenennu $Ha3supoBKU ceTeBOI BUIKY HCTOYHMKA ITUTAHKUS Y3€Jl
KaTacTpopHIeCKH TepsieT YyBCTBUTEIBHOCTD H crlocobeH paboTaTh TOJBKO
KaK CEeHCOp, T.e. pearupyeT Ha IpUKOCHOBeHHe K E1. ITo BaxHO Mpu /1io6oM
3HaYeHHUH HAIPSKEHUS MCTOYHUKA NMUTaHuA B avanaszoHe 9..15 B. Oue-
BHZIHO, YTO BTOPOE HasHaueHUe JAHHOH CXeMbl — OOBIKHOBEHHBIH CEHCOp
WJTU CEHCOP-TPUITED.

Bce aT0 ciieayet yuuTBIBATb [IPH U3TOTOBIEeHNHE y3ia. OFHAKO NIPH Ipa-
BHJIHOM IIOZKJIIOYEHHH MOXHO CO371aTh BAXKHYIO M CTaOUJIBHYIO YacTh OX-
paHHOi cUTHANMM3aUMH, obecreunBaroIel Ge30MacHOCTD KUIMIA U TIpe-
IAyTpexaaomed X034eB 0 HEIITATHON CUTYaIluH elile [0 €€ BO3HUKHOBE-
Hust. [oToBoe ycTpoiicTBO Nokaszano Ha Puc. 4.12.

Puc. 4.12. YctpoicTBO ¢ aBTOMOOUIBLHOM aHTEHHOM B BH/Ie eMKOCTHOTO AaTIUKA

Ipu neyxochumenvHom cobmodenuu 6cex pexomenoayuil ycmpoiicmso ne
mpebyem Haraoxu.
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Fnasa 4. KOHCTPYKLUKN ANA OXPaHbl U 6€30MNACHOCTN  EHamummmss s

Bo3MoxHO, IpU APYTUX BAPHAHTAX CEHCODOB M AHTEHH Y3eJ IPOSIBUT
cebs1 B MHOM KayecTBe. ECIH 9KCIepHMeHTHPOBATD ¢ JJIMHOIT 9KpaHupyIo-
niero Kabesst, AJIMHOM U IJIOIAABI0 ceHcopa-aHTeHnsl E1 v HanpskenuneM
NHUTAHUA Y3713, HE UCKJIIOYEHO, YTO MOTPEOYETCs CKOPPEKTHPOBATh COMPO-
TuBJeHye pesucropa Ry B mpepenax 0.1..100 MOwm, it ymenpineHns
YYBCTBUTEJBHOCTH y3J1a YBENINYUBAETCSI eMKOCTh KonaeHcatopa Cy. Ecnu
3TO He TPUHOCUT JKeJJaeMBIX Pe3yJbTaToB, MapanenbHo C; BKIIOYAETCS
MIOCTOSIHHBIN Pe3UcTop conporusieHneM 5...10 MOm.

Pesucrop R;. Tun pesucropa — BC-0,5, BC-1.

Peaucrop R,. Tum pesucropa — MJIT-0,25.

Tpausucrop VT1. HeobxonuMm aist yeusieHus curiaa ¢ BEIXO#A 3JIe-
menta DD1.2. Bes storo Tpansucropa kanciosnb HA1 3pyunt cabo. Moxer
6T 3amenen Tpansucropamu KT503, KT940, KT603, KT801 ¢ J06BIM
GyKBEHHBIM MH/IEKCOM.

Kancions-nanyuateas HA1. Moxer 6bITh 3aMeHEH aHAJIOTMYHBIM Karl-
CIOJIEM €O BCTpoeHHbIM renepartopoM 34 u pabounm TokoM He Gosee 50 MA,
nanpumep: FMQ-2015B, KPX-1212B 1 aHaIOTHYHBIMH.

Biiarozapsi npMEHEHMIO KaICIO/A CO BCTPOEHHBIM FEHEPATOPOM IIpo-
ABISAETCS MHTepecHbl 3¢deKT: npu NPUOIHKEHMH YeJOBEKA K CEHCO-
py-auteHHe E1 3BYK Kanciojii MOHOTOHHBIMH, a PN yAaaeHHUu (U [IpHU-
6KeHHH YeNoBeKa Ha pacctosHue okoso 1,5 M ot E1) kancions usnaer
CTaOGUJIbHBIA TIPEPHIBUCTHI 3BYK B COOTBETCTBHM C M3MEHEHHEM YPOBHS
MOTEHI[HAA HA BbIXoze aneMenTa DD1.2.

Ecau B xavectBe HA1 mpuMeHUTD KalCIONb CO BCTPOEHHBIM TEHEPATO-
pom npepuBanmii 34, nanpumep KPI-4332-12, 3pyk Gymer HanoMuHaTh
CHpPEHY NP OTHOCUTEIBHO GOJIBIIOM PACCTOSTHIM YEJIOBEKA OT CEHCOpa-aH-
TEHHB M CTaOUJIBHBIH HPEPHIBUCTHIA CUTHAT TIPY MAKCUMAIBHOM NpubiIy-
JKEeHUH.

OTHOCHUTEILHEIM HELOCTATKOM YCTPONCTBA MOXHO CUUTATh OTCYTCTBHE
130MPaTENBHOCTH «CBOIl /4y X0ii», TaK KaK y3eJl CUTHAIU3MPYeT 0 npubiu-
xennu K E1 060ro Jimia, B TOM YKclie BBIIEAIero «3a 6yakoi xieba» xo-
3siHa KBapTUPHL. OcHOBa PaboThl y3/1a — 3JIeKTpUYecKye HaBOAKY U U3Me-
Henue eMKocTH. Takoii ysen acdexTuBHO paboTaeT TOMBKO B GOJIBIIMX KU-
JIBIX MACCHBAaX C Pa3BUTOH CETHIO 3JIEKTPHYECKUX KOMMYHUKAIIMIAL.

Bo3M0xHO, 9TO Takoil mpubop byaer GecrosneseH B Jiecy, B 110Jie — Be3-
Jie, Tlle HeT 3JEKTPUYECKHX KOMMYHHUKaIUii ocBermTenbHoil cetn 220 B.
TaxoBa 0co6eHHOCTD YCTPOHCTBA.

IKCIEepUMEHTUPYS C JAHHBIM y3JI0M U MEKpocxeMoii K561TJI1 (naxe
B IITATHOM €€ BKJIIOYEHHU ), MOXHO MOJYYUTh OeCIEHHBII OMBIT U peaslb-
Hbl€, IPOCThIE B MOBTOPEHHUH, HO OPUTHHATIBHbIE TIO CYTH U d)yHKumHaJIb-
HbIM OCOOEHHOCTSIM 3JIEKTPOHHBIE YCTPOUCTBA.
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AnemenTbl cHOpKN

MOHTaX 3JIeMEHTOB BBINOJHSETCA Ha IUIATE U3 CTEKIOTEKCTOJMTA.
Kopmyc as yerpoiictBa MoeT ObITh U3 JI060r0 AU3JEKTPUIECKOrO MaTe-
puaia.

JI/1s KOHTPOJIST BKJIIOYEHHsI ITAHUs YCTPOUCTBO MOXKeT ObITh CHaGxe-
HO HHJIMKATOPHBIM CBETOAMOIOM, KOTOPbIN IOAKJIIOUAETCS MapajuiesibHO
UCTOYHUKY [TUTAHMUS.




NMpunoxenne 1. NPEQOXPAHUTEJIN
B COBPEMEHHOMU P3A

IIpedoxpanumenu SBASIOTCS OIHUM U3 5JIEMEHTOB CIaG0TOYHOM 3aly-
Thl, KOTOPBIM He NpeHeOperaioT KaK «3alacHbIM BapHAHTOM» B BHIXOAHBIX
HETsIX WCTOYHUKOB NUTAHWUS W YCTPOMCTBAX YIpaBAEHUS CHENUATBHOTO
HasHaueHust. [Ipu BefiuvnHe TOKA WK YPOBHSI HALIPSPKEHUS B HATPY3KE BHI-
1I€ IPEYCMOTPEHHBIX [IPEAOXPAHUTENY CPAabaThIBAIOT, Pa3MBIKas 1ellh 1~
TaHus «B 0OpBIB». Kak a/ieMeHTH! 3/IEKTPOHHBIX KOHCTPYKIHA, 3111 1pubo-
Pl «POUIHCE> OJIHOBPEMEHHO CO BCEMH NTACCUBHBIMHU 3JIEMEHTAMMU.

CospeMeHHBI€ [IJIABKHE BCTABKU IPEAOXPAaHUTENEH IPEACTABIAIOT CO-
6011 GBICTPOAEHCTBYIOMME KOHCTPYKIIAH JIJISL 3AIIUTH OT KOPOTKOTO 3aMbl-
KaHVS CUJIOBBIX IOJYITPOBOAHHUKOB, B YaCTHOCTH THPHCTOPOB, GTO U muo-
noB. Brarogapa cBOMM KOHCTPYKTHBHBIM OCOOEHHOCTSIM 3TH 3/IEMEHTHI YC-
TOUYHBBI K INEPEMEHHBIM HATPy3KaM M HPHMEHSIOTCH B MENaX Kak
HOCTOSIHHOTO, TaK ¥ IIEPEMEHHOT0 TOKA.

Passble NpOWM3BOAMTENH, B OCHOBHOM 3apybexHble, 00eCrieduBaioT
IMIUPOKHI CIIEKTP [IPEAOXpaHuTeneil Ha OCHOBE IUIABKUX BCTABOK, IPHYEM
«Ha mo6o# BKyc 1 uBet». bBiarogaps cBepxObICTPOAEHCTBIIO HEKOTOPHIE
cepuy iaBkux npegoxpanutenel, Hanpumep 3NE...3 2, 3NE..3 3, 3NE.. 4 1,
3NE...8 0, 3NES8 7 dupmer Sitor, umetot kiacc 3amuTsi aR, T.e. 3amura mo-
JIYIIPOBOZHUKOB TP TOKAxX ONpeneseHHOH KpatHoctu. IlpenoxpaHurenu
cepnit 3NE, rae nocrenyomas uudpa B obo3nayenun 1 uu 0, paccunra-
HbI Ha HOMUHaIbHBIE TOKH 16..630 A u uMeroT yxe Kkiacc 3amursel gR, T.e.
3allliTa MOJYIPOBOIHMKOB IIPU ToKax M06oi kpaTHocTh. Takue mpemox-
paHUTeNN IPUMEHNMB KaK ST 3aiIMTH IPOBOAOB OT NEPETPY30K M KO-
POTKOTO 3aMBIKAHHS, TaK W sl 3alIUTH IONYTPOBOJHUKOBHIX IJIEMEH-
TOB, MHKDPOCXeM CTabHIN3aTOpOB, YCHIMTENEeH paauonepesaryukos. MIx
[EPErpy304Hasi XapaKTePUCTHKA COIJIACYETCS € YCJIOBHSME PabOTHL HPO-
MEXYTOYHBIX 3BEeHbeB npeoOpa3oBaTeseil HanpsikeHus, uin U-mpeobpa-
30BaTeneil.

Hu oiH 5/1eKTPOHHBIN y3e1, Oyab TO CUIIOBOM ArperaT Wi HCTOYHUK
NUTaHKs, He 06X0AUTCA 6e3 IpeoXpaHuTess — 2JEMEHTA 3alUThI OT M0~
’Kapa ¥ HMOpakeHUsI deKTPUYECKUM TOKOM. XapaKTEDHCTHKH HEKOTOPHIX
NOMYJISAPHBIX TUIIOB NIpe0XpaHuTeNe, nepeuncientbie B Tabu. 1, nomo-
ryT paanonoburesnio 6e3 ocoboro Tpyaa moxo6parth aHAIOT MIPEJOXPAHUTE-
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JIsi TIpH ero 3aMeHe B ciy4ae pemonTa. Kpome toro, Ta6u. 1...7 comepxar
CIIPaBOYHBII MaTePUAJ 0 OTEYECTBEHHBIM U 3apyOeXXHbIM [PeAOXPAHUTE-
JIAM, AKTHBHO MCIOJB3YIOUMMCS B YCTPOHCTBaX pagMo3JeKTPOHHOM TIpo-
MBIIIEHHOCTH.

Mpu6opbl OTe4UeCTBEHHOro NPOU3BOACTBA

Ta6ruya 1. lIpegoxpaHuTeNH € IVIABKHMH BCTaBKaMM OTEYE€CTBEHHOTO
NpPOU3BOJICTBA, PACCYHTAHHDIE HA paGouuit Tok 10 10 A

Haumenosanve Hp:g: J&T"ﬁ Haumenonanue np:gﬂx’i"m HanmeHnosanue Hp:g;ﬁ'i“ﬁ
BII1-1 0.25..5 || BIIB6-1 0.16 K-45 0.15..5
BITi-2 0.25..5 ||BIIB6-2 0.25 TIII-30 1.5
BII2B-1B 0.25..8 || BIIB6-10 2 BIIT6-1 0.16
BII3B-1B 1.8 BIIB6-11 3.15 BIIT6-2 0.25
BII3T-2111 3.15..10 || BIIB6-12 4 BIIT6-3 0.315
BIT4-1 0.5 BIIB6-13 5 BIIT6-4 04
BII4-2 0.75 BIIB6-23 2 BIIT6-5 0.5
BII4-3 1 BIIB6-24 3.15 BIIT6-6 0.63
BII4-4 2 BIIB6-25 4 BIIT6-7 1
BII4-5 ' 3.15 BIIB6-26 5 BIIT6-8 1.25
BII4-6 3.5 BIIB6-36 2 BIIT6-9 16
BII4-7 4 || BIIB6-37 3.15 BIIT6-10 2
BI14-8 0.1 BITB6-38 4 BIIT6-11 35
BII4-9 0.16 BIIB6-39 5 BIIT6-13 ‘5
BII4-10 02 BIIB6-40 6.3 BIIT6-15 0.25
BIl4-11 0.25 BIIB6-41 8 BIIT6-18 0.5
BII4-12 0.315 BIIB6-42 10 BIIT6-19 2
BII4-13 0.4 BIIB6-5 05 BIIT6-20 1
BIT4-14 1.25 BIIB6-7: 1 BIIT6-26 5.
BII4-15 1.6 BIIM2-M{ 0.1..05 || BIOT6-28 0.25
BII4-16 5 BT®-6 6 BIIT6-31 0.5
BII4-17 0.63 ||BT®-10 10 BIIT6-33 1
BII4-18 2.5 TTK-30 0.45..2 ||miBI-1 4A/63A
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Tabnuya 2. IlpenoXpaHKTE M OTEYECTBEHHOTO POH3BO/ICTBA, PACCUHTAHHBIE
Ha paGoumii Tox cebime 15 A

Haumenopaize Tlpeaemsrsii Tox [A] Hauvenosanue Tpenembisiti Tox [A]
TIBJI-2 ' 16/25 ITH2-630 315/500,/630
IIITH-35 35 MHB-5M 250
J(BTI4-2 12/16 2807400
pre— p” TIP-2/220 B 60
TIH2-100 31.5/40/50/63/80/100 ||FC-25-10 10
TTH2-250 80,/100/125/160,/200/250( | TPC-25-16 16
TTH2-400 - 250/315/355/400 || TIPC-25-20 25

MpuGopsbl 3apy6GeXxHOro npou3eoACcTea

Kpome ruraBkux npemoxpanuTteneil, NPUHIMI AeHCTBHA KOTOPHBIX
OCHOBaH Ha IeperopaHuy IPOBOJAHMKA M3 JIETKOILJIABKOTO CILIaBa TIPU
TIPEBBIIIEHUN PACYETHOTO TOKA, CYIIECTBYIOT MEPMONPedoxpanumen.
OHu paspheiBAIOT DJEKTPUYECKYIO IIellb, KOFJa TeMIlepaTypa KOpIIyca,
KOTOpasi BO3pacTaeT MPOMOPIMOHAIBHO CHJIE TOKA B 3JIEKTPUYECKOH Iie-
1Y, IIpeBHIIAeT 33JaHHOoe 3HaueHue. 1lo cpaBHEHHIO C MIABKUMM IIpe-
TDOXPaHUTEJSIMU TEPMOIPENOXPAHUTEIN (oJiee HMHEPTHBI, U UX TIPUMEHE-
HUE B 3JEKTPOHHHIX npubopax BecbMa cnenubuuno. Tem He MeHee mo
3¢ deKTHBHOCTH HEKOTOPbIE THUIBI TePMOINPEeAOXpaHHUTE el MOTYT KOH-
KYPHPOBaTh C IVIABKUMH [IPEAOXPAHUTENIMHU-BCTABKAMH, OCOOEHHO MPU
GOJIBLIIOM TOKE B 3JIEKTPHYECKOI 1IENH.

I'maBHOE NOCTOMHCTBO TepMONpeAOXPaHUTENEl COCTOUT B TOM, YTO
OHM N0 CBOEH IPUPOJE YHHWBEDPCAJIBHBI U INOYTH BCE PACCUMTAHBI Ha
MHOTOpa30Boe ucnosnb3opanue. Ilo rabaputam, Wi Mecty, 3aHIMaeMo-
My B KOpIIyCe YCTPOHCTBA, TEPMONPEOXPAHUTENM TaKkKe MOTYT <AaTb
dopy> IIABKMM BCTAaBKaM, PaCCYMTAHHBIM Ha Gosbumod Tok. [lego B
TOM, YTO TepMOIIPEOXPAHVTENIM KOMIIAKTHBI M WMMEIOT rabapuTHl He
6onbme xoprycos TO-22, TO-123 rpanaucropos [1702, KT908, KT933,
U pacCYMTaHbl Ha IPMMEHEHHE B 3JIEKTPUYECKUX [ENSAX ¢ HAPSDKEHUEM
220/380 B.
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! Tabauya 3. TepmonpenoxpanuTe m 3apyGesxsoro nponssoacrsa cepun RY01,

paccunTannbie Ha paGouee nepeMennoe nanpsixenue 250 B

H paGounii Tox 15 A
Temneparypa Pa6ouasn Maxcumanbaan
HaumeroBanne cpaGaTBaHu, TeMneparypa, TeMIEPaTypa OKp. CPe/bl,
Trou I°Cl T.['C] In[Cl
| RY01-55 52 +2 35 120
RY01-65 63 +1/-3 40 120
RY01-70 68 +2/-3 45 120
RY01-76 73+2/-3 45 ) 120
RY01-80 78 +2/-3 35 150
RY01-85 802 55 . 150
RY01-92 90 2 65 150
RY01-96 94 £2 65 150
RY01-100 97 +2/-3 65 150
RY01-105 100 +4/-2 70 150
RY01-110 106 £2 75 150
RY01-113 110 +2/-3 80 150
RY01-115 110 +3 80 150
RY01-121 119+2/-3 90 180
RY01-123 120 +2/-3 90 180
RY01-125 120 +3/-2 90 180
RY01-128 - 12443 90 180
RY01-130 127 £3 100 . 180
RY01-133 130 £3 100 180
RY01-135 130 £3 100 180
RY01-139 137 £2 105 180
RY01-142 140 +2/-3 112 180
RY01-145 140 +2/-3 112 180
RY01-152 149 +3 115 200
RY01-155 1523 115 200
RY01-165 162 +3 135 200
RY01-167 162 +3 135 200
RY01-169 165 +2/-3 135 200
RY01-172 170 £2 ' 140 200
RY01-180 177 +3 150 220
RY01-185 182 £2 150 220
RY01-192 190 +2/-5 165 220
RY01-195 190 +2/-5 165 220
RY01200 [ 1955 | 165 | 350
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IIpodoaxcernue
Temneparypa Pa6oyas MakcHManbHas
Hawnmenosanne cpaGaTbiBanus, TeMneparypa, TEMIIEPATYPA OKD. cpeabl,
T [°Cl T.I'Cl Tn'Cl

RY01-210 205 +5 170 250
RY01-216 210 £5 175 250
RY01-225 220 +2/-5 180 260
RY01-230 225 3 195 260
RY01-235 230 4 195 260
RY01-240 2353 200 260
RY01-245 240 £5 200 280
RY01-250 245 %3 200 280

| RY01-255 250 £5 200 280
RY01-260 2555 205 300
RY01-320 310+5/-10 250 300

B orsinuume ot TepMonpeaoxpaHmeneM mepmocmamyt PaCCYMTAHEL B OC-.
HOBHOM Ha nepemeHHbm TOK, ¥ UX CONPOTHBJIEHHE PE3KO YMEHBINAETCS O
MOCTHXEHUM PacdeTHON TeMnepaTyphl Harpesa. CripaBoYHbIE JAHHEIE STHX
THIOB TepMOCTaToB npusenenst B Taba. 4 u 3.

Tab6auya 4. Tepmoctatsl cepun KSDI (RSW 9700), paccunTaHHbIE Ha pa6ouee
nepeMeHnoe Hanupskenue 250 B u paGounii ok 15 A

Haumernopanme | Temneparypa cpaGarbmanusn, Tz[°C] | Temmeparypa Boccranosnenns, Ty, [*C)
KSDI-80 80 +5 5510
KSDI-85 85 %5 60 £10
KSD1-90 90 5 65 +10
KSDI-95 95 +5 70 +10
KSDI-100 100 £5 75 %10
KSDI-105 105 £5 80 +10
KSDI-110 110 £5 80 10
KSDI-115 11545 80 10
KSDI-120 120 £5- 80 +10
KSDI-125 125 +5 86 +10
KSDI-130 130 £5 90 £15
KSDI-135 1355 90 #15
KSDI-140 140 +5 90 +15
KSDI-145 145 +5 90 =15
KSDI-150 150 5 90 =15
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Ta6auua 5. Tepmoctatsi cepun KSD, paccunranusie na paGouee nepemMensoe
Hanpsikenne 250 B u paGoumii Tox 10 A

Haumenopanne | Temneparypa cpaGarpsanns, Tog [°C] | Temmeparypa Boccranosiaenus, T, [*C]
KSD-48 48 £3 3548
KSD-55 55£3 40 =8
KSD-58 583 ‘ 42 +8
KSD-60 60 £3 455
KSD-65 65 £3 48 £5
KSD-70 70+3 55+5
KSD-75 75+3 557
KSD-80 80 +3 : 60 £7
KSD-85 85+3 65 +7
KSD-90 90 +3 ’ 70 £10
KSD-95 95+3 70 £10
KSD-100 100 £3 7010
KSD-105 105 3 : 80 10
KSD-110 110 +3 85+10
KSD-115 115 £5 ‘ 8515
KSD-120 120 £5 90 +15
KSD-125 ' 125 +5 > 9510
KSD-130 130 £5 - 9510
KSD-135 v 135 £5 100 +10
KSD-140 140 £5 110 £10
KSD-145 145 %5 110 +10
KSD-150 150 £7 120 10
KSD-155 155 £7 120 £10
KSD-160 160 £10 130 +15
KSD-165 165 10 130 =15
KSD-170 170 =10 130 £15
KSD-175 175210 140 +15
KSD-180 180 +10 140 %15
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CamoBoOcCCTaHaBIUBAIOLIMECS NPeAOXPaHUTeNun
¢vpm Bourns n Raychem

Camosoccmanasnusanouuecs npedoxpanumeny 3aciyKHBAOT CaMOTo
NPUCTAIILHOTO BHUMAHUsI, Tak KaK 0e3 HUX «He 0OXOAUTCA» MPAaKTHYECKH
HHM OJ{HO COBPEMEHHOE Pajino- i OBITOBOE yCTPOHACTBO MIMPOKOrO HasHaye-
Hust. [ToMHUMO APYTHX JOCTOHHCTB, OHU MO3BOJIAIOT COKOHOMUTH Ha TTOKYII-
Ke HOBBIX (JOTIONHHUTEIBHBIX, 3aACHEIX) MPEAOXPaHUTENEH ¢ IJIaBKUMM
BCTaBKAMHM, KOTOPBIE [I0 CPABHEHHIO € CAMOBOCCTAHABIUBAIOIUMHUCS CTAJIM
y’Ke aHaXPOHHU3MOM.

OrtedecTBeHHAass NPOMBIMIZIEHHOCTh (reorpaduyeckas TEPPUTOPHs
CTpaH, 3aHUMAIOINX NpocTparcTBo ObiBuiero CCCP) He cMOria HaJaguTh
COOCTBEHHOE TPOU3BOACTBO (MJIU B 3TOM yiXKe HeT HeOOXOAUMOCTH) CaMo-
BOCCTaHABJIMBAIONIUXCS TIPEZIOXPAHHTENEH, U, KaK CIeACTBYE, IIPUXOAUTCA
OPUMEHSTh H UCIIOIB30BaTh B KaYeCTBe NPUMEPOB 00pasiibl 3apy6ekHbIX -
¢upm. [Ipn aTOM BaKHO HE MYTaTh CAMOBOCCTAHABIMBAIOIKECS TIPeiOXpa-
HUTEIH C 6bICMPO 60CCMANAGIUCAIOUSUMUCS CUNOBLIMU OUOOAMU OTEYECTBEH-
Horo npousBozcria (Tuna J[U-x, JJUJI-x), Tak KaK 3T0 COBEpPIIEHHO pasHble
ApKOOPHI 110 HA3HAYEHHUIO U 10 JJIEKTPUUECKUM XAPAKTEPUCTHKAM.

CaMoBOCCTAHABIMBAIONIMECS IIPEIOXPAHUTENHM, KAK MPABUIO, PACCUK-
TaHbl HA OTHOCHTEJIBHO HeGosbiol (10 1 A) TOK B 2/1eKTPHYECKOI 1ienH,
XOTS1 HEKOTODBIE THIIBI PacCYUTaHBI U Ha Oonbmui Tok (Taba. 6).

Tabauya 6. CamoBoccranapmsaiounecs npegoxpauureid ¢hupmsi Bourns

Haumenosanue Tox cpaGarnisanus [A]
FUSE PTC MF-R010 0.1
FUSE PTC MF-R017 0.17
FUSE PTC MF-R020 0.2
FUSE PTC MF-R025 0.25
FUSE PTC MF-R030 0.3
FUSE PTC MF-R040 0.4
FUSE PTC MF-R050 0.5
FUSE PTC MF-R090 . 0.9
FUSE PTC MF-R135 1.35

FUSE PTC MF-RX110 1.1
FUSE PTC MF-RX185 1.85

OnmHUM M3 OCHOBHEIX NAapaMeTPOB CAMOBOCCTAHABJIMBAIOMIMXCS IIpE-
ZOXPaHUTENe ABIAETCSA 3aBUCUMOCTb BpeMeHu CpabaThIBaHUA peroxpa-
HHUTENS OT BEJIMYMHBI TOKA B LM, 00BIMHO 3aMepseMasl IpY KOMHATHOI
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temneparype +20°C. EctecTBenno, 4To, 4eM MeHbIIE BpeMs OTKJIHKA Mpe-
. MOXpaHWTEJd, T.€. PA3pPhiBa IleNy, TeM OH 3¢ exTrBHEE.

OrpaHuyenye N0 TOKY Ha MepBbiii B3IJIsAz, yxKe camo 1o cebe cyxaer
CIIEKTDP UCIIOJIb30BaAHUS MIPUOOPOB, OCTABJISIA UM HIAHC HA yUYacTHe B <IIH-
oHepcKux camozenkaxs. Ho Tonpko Ha nepseolit B3raa. CaMoBOCCTaHAB-
JIMBAIONIKECS IPEJOXPAHUTENM IPUMEHSIIOTCS B BHIXOAHBIX LEIsIX cTabu-
JIM3aTOPOB NMUTAHUSA GBITOBOH, ayAMO- U BUIEOTEXHUKE, ABTOMOOUIbHOH
anmnaparype, BHIKAIOYATESIX OCBEIIEHUS DPa3JIN4YHOIO Ha3HAYEHUA, OX-
paHHBIX JaTYMKax, B TexedoHHM U B PaguocBA3U. [ pyruMu cIoBamy,
CIEeKTP UX NPUMEHEHUsI HeoOhYaiiHO MHUPOK. ITO KOCBEHHO MOIATBEPXK-
JIa€TC M TEM, YTO U3BECTHbIE (PUPMBI 06ECIedHBAIOT BHIMYCK JaHHBIX
2JIEMEHTOB HA MPOTSDKEHWH HECKOJBKUX JIeT. TaKue IIpefjoXpaHuTeNd He
MOTYT KCIOJIb30BaThCS JHIIb B BHICOKOBOJBTHBEIX M CHJIOBBIX y3JaX IU-
TAaHUSA ¥ KOMMYTallMH, TAe TOK B uernu Moxer Obith u 10, u 200 A. Ho
AJIsT 9TOTO CYINECTBYIOT APYrve BUABI NpeIOXpaHuTeNell, B TOM Yucike
‘cAaboTOYHBIE TIIABKHE BCTAaBKH U ABTOMaTHYECKHE BBIKJIIOYATENH C QyH-
KIMel BOCCTaHOBJIEHMUS (aBTOMAThI).

CamoBoCCTaHABIMBAIOIIMECS [IPEIOXPAaHUTENH 3aHUMAIOT CBOI0 HHUILY B
PaINo3JIeKTPOHKKE M Ha CETOHSINIHUE IeHb He YCTYTAIOT IOo CKOPOCTH cpaba-
THIBAHNS, (PYHKIMOHAIBHOCTH, YHUBEPCANBHOCTH, CAMOAOCTATOYHOCTH ¥ Ja-
e 110 CTOMMOCTH IJIABKUM IpefoxpannuTesisiM. Po3HiyHast ieHa caMoBoccTa-
HaBJIMBAIOLIErocs! Ipexoxpanutes, HanpuMmep tuna MF-R040, e npesbima-
€T YABOEHHOI IIEHBI IUIABKOTO IpeXOXpaHuTess Ha ToT ke ToK 400...500 MA.

BHemHe OHM HAMOMHUHAIOT OTEYECTBEHHbIE KOHAeHCcAaTOPEI THIIa KM 1,
rMest Takue rabapuTHbIE Pa3MEPHI, MOTYT OBITh HCIIOIb30BAHBI TPAKTHYeC-
KU B 000# KOHCTpYKUIuK. Pecypc ux paboThi IPaKTHYECKH HeOTPaHUY€eH.
OHH HMEIOT CJIEAYIONINE SJIeKTPUYECKHE [TapaMeTPhL:

e MaKCHMaJbHoe Hanpspkenue Vi, = 250 B, yTo no3Bo/sieT IPUMEHSTD
CaMOBOCCTaHABIMBAIONIVECS IPENOXPAaHUTEIM B MCTOYHHMKAX MHTa-
HHS, B TOM YHCJIE B [IENU TUTAHHSI IEPBUYHOM OOMOTKY IOHIKAIONIETO
tpancdopMaropa;

e pacceuBaeMas MOITHOCTb Iipu TeMrieparype +20°C xo 1 Br;

e uanasoH paboueit Temneparypst —40...+85°C.

Biiarosiapst TaKMM 2JeKTPHYECKHAM ITapaMeTpaM HX Harpafumy <sIpJibl-
KOM» YHHBEPCAJIbHOCTU TipuMeHeHHUs. /[eficTBUTENIBHO, B yCTPOHCTBAX U
y3/ax Majolf MOIMHOCTH CaMOBOCCTaHABJIMBAIOIIMECS IpPeNoXPaHUTEH
NPaKTUYeCKH HEe MMEIOT KOHKYPEeHTOB. M B TO ke BpeMs MHHMMAaJbHOE
BHYTPEHHee COIIPOTHBJIEHNE TaKUX NPEAOXPaHUTENeH, KOTOPoe B 3aBUCH-
MOCTH OT THIIA MOKET OBITE OT JI0JIeil OMa 10 HECKOJBbKHMX eIUHULL U Aaxe
JIECATKOB OM, HE IO3BOJISIET MCIIOJIB30BATh WX B CHUJIOBHIX Iensdx paguo-
anexrponuku (Tabmn 7).
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Ta6auua 7. CamoBoccTaHaBmMBalomuecs npexoxpanureas <PolySwitchs
¢dupms Raychem s renexoMMyHuKaIonnoi annaparypsl CBA3H
H JUIsi ApYTHX NIPHMEHeHui

HanmeHnopanne nponycl?:::uik TOK, cpag{ir!:l.l}‘]:\l:mn, l}::f {:’f cpaﬁl:l%'gﬂnu %’;fmg&e’
TR250-080T 0.08 0.16 3 3 15/22
TR250-080U 0.08 0.16 3 3 14/20
TR250-110U 0.11 0.22 3 0.75 5/9
TR250-120 0.12 0.24 3 1.5 4/8
TR250-120T 0.12 0.24 3 0.7 7/12
TR250-120T-RA 0.12 0.24 3 0.9 7/9
TR250-120T-RC 0.13 0.26 3 0.85 5.4/75
TR250-120T-RF 0.12 0.24 3 0.7 6/10.5
TR250-120T-R1 0.12 0.24 3 0.8 6/9
TR250-120T-R2 0.12 0.24 3 0.7 8/10.5
TR250-120U g 0.12 0.24 3 1 6/10
TR250-120UT 0.12 0.24 3 0.9 7/12
TR250-145 0.145 0.29 3 2.5 3/6
TR250-145-RA 0.145 0.29 3 25 3/5.5
TR250-145-RB 0.145 0.29 3 2 4.5/6
TR250-145T 0.145 0.29 3 0.85 ' 5.4/7.5
TR250-145U . 0.145 0.29 3 2 3.5/6.5
TR250-180U 0.18 0.5 10 15 0.8/2

TIpumevanne. Kopnyc npubopa tuna T2; T3 BueluHe HaOMHUHAET AHCKOBBIH HETIOAAPHBIH
KOHJZIeHCaTop pasMepoM 7.4x3.1x12.7 MM




" Mpunoxenue 2. CnpaBoyHble AaHHbIE
no cnaboTouHbIM pene

CnaboTounbie 37IEKTPOMATHUTHBIE peJle IIMPOKO MPUMEHSIOTCS PafHo-
JobutenaMu. DIEKTPUYECKHE TTapaMeTphl Hanbosee nonyaapunx COMP
npusenenst B Ta6a. 8...25. Kpome Toro, ZaHHOe NPHIIOKEHHE COREPKUT
CIpaBOYHBIN MaTepuas, KOTODbIH MOXeT OKa3aTh HEOLEHHMYIO IIOMOIIb
IpY 3aMeHe HEUCIIPABHOTO PeJie I MoADOPe COOTBETCTBYIONIETO aHAIOTa,
0COBEHHO TeM, KOMY HEXOCTYIIHBI CIEHHAJIBHBIE CIPAaBOYHBIE H3/AHUSL
MuHY-CIIPaBOYHUK COCTaBJeH TAKUM 06Pa3oM, YTO NO3BOJISET MOJTYYUTD
[peJCTaBIeHIE HE TOJBKO O BO3MOXKHOCTAX B3aMO32aMEHAEMOCTH pPeJie, HO
H 06 OCHOBHBIX 3JIEKTPHYECKUX NapaMeTPax MOIYJSPHBIX B Paguoiobu-
tenbckoil npakTuke CIMP u nonsipusosansoro pemne PIIC45.

Kaxpmast Tabiuia coiepKUT B BUjie IPHIOKEHUs LIOKOJIEBKY BHIBOJIOB
nanHoro pejie. Ha pesie mepBblili KOHTAKT COOTBETCTBYET TOUKe (KIIOYY),
HaHeCeHHOU Ha KOPIIyC.

O6o3Hauenusi B Tabnuuax: Jy . — MaKCHMaJbHBIH TOK KOMMYTALVH;
Vias — pabouee Hampskenue; R — conpoTHBIIeHHE O6MOTKH; Igpas — TOK
cpabatbiBaHust; Iy, — TOK OTILyCKAHMSI.

Ta6auua 8. PIC 6

Iimax=6AnpuV=30B, I, ., =03 Anmpu V=300 B
Hacnopr (¥ucCHoMHeHHE)
Vpas [B] R{IOM] £10% Tepas [MA] I [MA]
P®0.452.100 50 £7 2500 © 20 3
P®0.452.101 3445 1250 26 5
P®0.452.102 27 £3 850 32 6
P®0.452.103 22 £3 550 35 . 8
P®0.452.104 18 2 : 300 50 .10
P®0.452.105 14 +2 ) 200 65 15
P®0.452.106 24 %3 125 70 18
P®0.452.107 7.8+09 60 100 20‘
P®0.452.108 100 +15 ) 5000 15 2
P®0.452.109 5%0.5 30 130 25




NMpunoxexune 2. CnpaBoyHbie AaHHbIE N0 CNAGOTOYHBIM Pene e

Hoxonesxa P2C 6

IIpodoaxcenue
' T max = 6 Anipu V=30B, I ;uox = 0.3 Anipu V=300 B
Hacnopr (Mcnonsenne)
Vias [B] R [OM] £10% Tpus [MA] Tom [MA]
PD0.452.110 507 2500 15 2
P®0.452.111 3445 1250 21 4
P®0.452.112 27 +3 850 ‘ 25 5
PD0.452.113 22 +3 550 30 6
PD0.452.114 18 +2 300 42 8
P®0.452.115 14 £2 200 55 9
P®0.452.116 14 +2 125 62 10
P®0.452.120 50 £7 2500 15 2
P®0.452.121 345 1250 21 4
P®0.452.122 27 +3 850 25 5
P®0.452.123 22 +3 550 30 6
P(DO.452.124 18 +2 300 42 8
P®0.452.125 14 £2 200 55 9
P®0.452.126 14 +2 125 62 10
P®0.452.130 50 7 2500 15 2
P®0.452.131 - 3445 1250 21 3
P®0.452.132 27 3 850 25 4
P®0.452.133 22 +3 550 30 5
P®0.452.134 18 £2 300 42 6
P®0.452.135 14 +2 200 55 8
P®0.452.136 24 +3 125 62 9
P®0.452.140 50 =7 2500 5 3
P®0.452.141 3345 1250 20 4
P®0.452.142 27 +3 850 25 5
P®0.452.143 20 £2.5 550 28 6
P®0.452.144 13 +2 300 35 3
P®0.452.145 12 £2 200 50 12
P®0.452.146 12+2 125 60 15
7 3] 5 K|
T

186 s v =



sessmmessn  [IpunoxeHue 2. CnpaBoyHbie AaHHLIE N0 cNaGoTouHLIM pene

Tabauya 9. PAC 59A...PIC 595

Bmax=1Ampu V=308, L ;.= 025 Aupu V=125B
Macnopr (McnoaHeHue ) Voo Bl ROM] Iﬂ_z_!_é Al T VA]
XP4.500.020 10 +1 2000 +300 25 0.4
XP4.500.021 24+03 - 13020 1 1.4
XP4.500.022 10 =1 2000 +300 2.5 04
XP4.500.023 2403 130 %20 11 14
XP4.500.024 2403 80 +8 11 14
XP4.500.025 ) 27 £5 8000 +1200 1.7 0.15

A 1 3| s, sl
5

Hoxoneska P3C 59
Tabauya 10. PICY
Lpax=2Anpu V=30B, I ,,,x=0.3 Anpu V=350 B
Hacnopt (ncnoxuene) Vs [B] R[OM] T | Al T Al
PC4.529.0.29-00 27 500 50 30 5
PC4.529.0.29-01 27 500 +50 30 5
PC4.529.0.29-02 12 72 £7.2 80 13
PC4.529.0.29-03 6 30+3 108 18
PC4.529.0.29-04 100 9600 7 1.1
PC4.529.0.29-05 60 3400 ’ 11 1.7
PC4.529.0.29-06 100 9600 7 . 11
PC4.529.0.29-07 27 500 +50 30 5
PC4.529.0.29-08 32 980 £98 23 3
PCA4.529.0.29-09 27 500 +50 30 5
PC4.529.0.29-10 6 36 £3.6 95 . 15
PC4.529.0.29-11 12 72 7.2 80 13
PC4.529.0.29-12 6 30£3 108 18
PC4.529.0.29-13 100 9600 7 1.1
PC4.529.0.29-14 60 3400 11 1.7
PC4.529.0.29-15 60 36+3.6 95 18
PC4.529.0.29-16 60 30 +3 108 18
PC4.529.0.29-17 60 3400 +420 11 1.7
-{1PC4.529.0.29-18 32 980 £98 23 3
PC4.529.0.29-19 6 3636 95 15
2 3 5] 8 6l
T
Iokoneska POC 9




NMpunoxenue 2. CnpagsovHblie AaHHbIe M0 CNAa60TOYHbIM pene . s

Ta6auya 11. PIC 10

Hacnopt (ucnonﬂeﬁue) Linax=2Anpu V=308, L ,,,,=03 A n?u V=250B
' Vias [B] R[OM] Topas [MA] Lo [MA]

PC4.529.031-01 43 4500 +675 6 038
PC4.529.031-02 .50 4500 +675 8 1.1
PC4.529.031-03 29 630 +95 22 3
PC4.529.031-04 14 120 £12 50 7
PC4.529.031-05 75 45445 7 1
PC4.529.031-06 24 1600 £240 10 13
PC4.529.031-07 11 120 412 35 5
PC4.529.031-08 : 11 120412 35 57
PC4.529.031-09 14 120 12 50 1.1
PC4.529.031-10 50 4500 675 8 3
PC4.529.031-11 / 29 | 630295 22 11
PC4529.031-12 T 75 45+45 70 1.3
PC4.529.031-13 24 1600 240 10 08
PC4.529.031-16 43 4500 +675 6 11
PC4.529.031-17 : 50 4500 +675 8 3
PC4.529.031-18 29 630 95 22 7
PC4.529.031-19 14 C120+12 50 11
PC4.529.031-20 75 4545 70 1.5
PC4.529.031-21 29 1600 240 10 5
PC4.529.031-22 14 120 +1.2 35 15
PC4.529.031-23 ; 35 | 2121 125

Hokoneka P3C 10




e [IpunoxeHve 2. CnpaBoUHbie faHHbie MO cnaGoTo4HbIM pene

Ta6nuya 12. PIC 15

Macnopt (Hcnoaneunne)

Limax=0.2Anpn V=30B, I} ., = 0.015 Anpu V=150 B

Vpss [B] R[Om] Topag [MA] Lom [MA]
PC4.591.001 27 2200 £300 8.5 2
PC4.591.002 6.8 1600 £24 30 7
PC4.591.003 10 330 50 21 5
PC4.591.004 14.7 720 £108 14.5 35
PC4.591.005 28 36 £3.6 60 14
PC4.591.006 14 500 £75 20 3
PC4.591.007 27 1200 +180 13 25
PC4.591.008 27 2200 £300 8.5 2
PC4.591.009 6.8 160 +24 30 7
PC4.591.010 10 330 £50 21 5
PC4.591.011 14.7 720 £108 14.5 3.5
PC4.591.012 28 3636 60 14
PC4.591.013 14 500 £75 20 3
PC4.591.014 27 1200 +180 13 2.5

Hokoneska P2C 15

Tabauua 13. PIC 22

Lnax=2Anpu V=308, L ,,,= 0.1 Anpz V=300 B

Iacropr (cnoanenune) Vous [B] R{ow] Topng WA Tom WA
PC4.523.023-00 24324 650 19 6
PC4.523.023-01 12+1.2 175 36 11
PC4.523.023-02 48 +4.8 2500 10.5 35
PC4.523.023-03 60 +6 2800 11 35
PC4.523.023-04 60 6 2800 i1 2
PC4.523.023-05 12 +1.2 175 36 8
PC4.523.023-06 48 +4.8 2500 10.5 35
PC4.523.023-07 24 %24 650 20 4
PC4.523.023-08 30+3 700 £105 21 3
PC4.523.023-09 24124 650 19 6
PC4.523.023-10 30+3 700 105 21 3
PC4.523.023-11 1212 175 36 8

Ilokoneska PIC 22

Al 1L 3]
=
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Mpunoxenue 2. CnpasouHble AaHHLIE NO CNAGOTOUHLIM pene s

‘Tabauya 14. PAC 34

Limax=2Ampu V=30 B, L max=0.3Anpu V=250 B
Iacnopr (McnoaHeHHe)
Vias [B] R[OM] Iopas IMA] I [MA]

P3C4.524.370-01 42124 4200 £840 8 1.2
P3C4.524.370-02 27 +3 630 +95 21 32
P2C4.524.370-03 10 +2 120 +18 47 7
P2C4.524.370-04 6 0.6 45 +6.75 75 11.5
P2C4.524.370-05 42 +21 4200 +840 8 1.2
P3C4.524.370-06 27 £3 630 95 21 32
P3C4.524.370-07 6 +0.6 45 *+6.75 75 11.
P3C4.524.370-08 10 £2 120 £18 47 7
P2C4.524.370-09 27+1 1600 +240 13.5
P3C4.524.370-10 27 +1 1600 £240 13.5
P2C4.524.370-11 2713 630 +95 22.5 4.5

Al g o188 23

E
Hokonesxa POC 34

Tabauya 15. PIC 32

Hacnopr (acnomtesnic) Limax=2Anpu V=30B, I .= 0.3 Anpn V=220 B

. Vpas [B] R[OM] Tepas IMA] Tomi [MA]
P®4.530.335-01 12+1.2 175 36 . 8
P®4.530.335-02 24 +2.4 650 20 4
P®4.530.335-03 30 £3 700 £105 21 3
P®4.530.335-04 48 +4.8 2500 10.5 2.5
P®4.530.335-05 60 +6 2800 11
P®4.530.335-06 24 +2.4 650 i 19
P®4.530.335-07 30 £3 700 £105 ’ 21

Iokoneska P3C 32

192
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Tabauua 16. PIC 47

Kinax=2Anpu V=308, L, ,a0x =03 Anpr V=115B
TlacnopT (ucnosHeHue)
Voas [B] R[Om] Lepas [MA] Iora [MA]
PM4.500.407-00 27 650 23 3
[ PD4.500:407-01 12 165 42 4
. | P®4.500.407-02 27 650 21.5 25
. | PD4.500.407-03 12 165 42 4
| PD4.500.407-04 6 40 86 12
. | PD4.500.407-05 12 165 42 4
PM4.500.407-06 12 165 42 4
PM4.500.407-07 27 650 23 3
. | PD4500407-08 27 650 215 25
| P®4.500.407-09 6 40 86 12
A 1 3] a4l sl
W )
" |Uoxoneska PAC 47

Tabauua 17. PIC 48

|4 Knax=3AnpuV=36B, L ;,,x=03Anpu V=220B

IMacnopr (KcnoaneHue)

: : Vias [B] R[Om] Tepac [MA] Tom [MA])

b [PC4.590.201 27 600 23 3

' [Pcasg0201-01 27 600 23 3

" [PCc4.590.202 12 100 52 6.8
PC4.590.202-01 12 100 52 6.8
PC4.590.203 18 350 30 4
PC4.590.203-01 22 350 - 30 4
PC4.590.204 6 42 79.5 10.4
PC4.590.204-01 6 42 79.5 10.4
PC4.590.205 48 1250 152 2
PC4.590.205-01 48 1250 15.2 2
PC4.590.207 27 600 24.8 2
PC4.590.207-01 27 600 24.8 2
PC4.590.213 27 600 23 2
PC4.590.213-01 27 600 23 2
PC4.590.214 12 100 52 638




fipunoxenme 2. CNpaBodHbie AaHHLIe N0 CNAGOTOUHLIM pene  mmsw——

Hpodosrwenue
Tacnopr (senommensie) I max SAmpuV=36B, K = 0.3 Anpu V=220B
Vous (Bl R [Om} 1opas [MA] Ly IMA]
PC4.590.214-01 12 ‘100 52 6.8
PC4.590.215 18 350 30 4
PC4.590.215-01 ¢ 18 350 30 4
PC4.590.216 6 42 79.5 104
PC4.590.216-01 6 42 79.5 10.4
PC4.590.218 12 600 248 2
PC4.590.218-01 12 600 248 2
Al 1L 8] 4 sl
P
ITokoneska POC 48
Tab6auya 18. PIC 49
Nacnopr (nenommenme) Kpax=1Anpu V=308, L ,,,=015Anpu V=150B
Voo (Bl . RIOM] Tepas [MA] Iom [MA]
PC4.569.421-00 27 1900 - 8 - 1.6
PC4.569.421-01 18 £2 800 +160 12 22
PC4.569.421-02 12 270 +40 22 4
PC4.569.421-03 6 65 50 10
PC4.569.421-04 27 1900 8 1.2
PC4.569.421-05 27 1900 1.6
PC4.569.421-06 18+2 800 +160 12 2.2
PC4.569.421-07 27 1900 . -8 1.2
PC4.569.421-08 12 270 +40 22 4
PC4.569.421-09 6 65 50 10
PC4.569.421-10 27 £3 1900 83 0.8
PC4.569.421-11 27 3 1900 . 83 . 0.8

Hokoneska PAC 49

A IR 1 2
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Ta6auya 19. PAC 53

Hacnopr (acnommenne) Teome=2AnpH V=308, J, oy = 0.1 Anpn V= 140 B
~ Vius [B] R{OM] I pas IMA] I [IMA]

PC4.500.410-01 27 3 380 38 : 2.
'PC4.500.410-02 2743 380 38 2
- PC4.500.410-03 24424 300 42 3
| PC4.500.410-04 2424 300 - 42 3
' PC4.500.410-05 12+1.2 76 £7.6 81 4
PC4.500.410-06 12+1.2 76 £7.6 81 4
' PC4.500.410-07 6+0.6 20 2.0 164 9
| PC4.500.410-08 6206 20 £2.0 © 164 9

4

‘U,oxo.nemca P2C53

11|_\ 13 21|_\ 22 31'\3—3' 41|\ 43

! A
!
i B

12! ‘22| 32| ‘ 42]

Ta6ruya 20. PIC 54A...PIC 54B

Kmax=2Aupu V=308, 1 ... =02Anpu V=220B

Nacnopr (ncnonnemle) Vo [B] RIOM] Topog IA] T WAl
X115.500.010-01 3 0.3
| X115.500.010-02 3 03
X115.500.011-01 36 0.4
- X115.500.011-02 36 0.4
| XI15.500.012-01 36 0.4
 X115.500.012-02 3.6 04
XM5.500.013-01 2 : 4000 "3 0.3
| XT115.500.013-02 3 03
 X115.500.035-01 4.2 04
XI15.500.035-02 42 0.4
| XT15.500.036-01 42 0.4
XT15.500.036-02 4.2 0.4
A: 1 Lw 3 4Lw |
B 2 5
| ITokoneska PAC 54

e 195
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Tabauya 21. POC 60

Macnopr (n;:nbmieﬂne) Limax=1Anpu V=308, L ,,.,=0.15Anpu V=120B
Vous [B] ROM] Lepag [MA] I [MA]
PC4.569.435-00 27 1700 +225 8.4 1.8
PC4.569.435-01 18 +2 800 12.4 26
PC4.569.435-02 12 270 £40 22.5 48
PC4.569.435-03 6 65 51 11
PC4.569.435-04 4405 36 +3.6 60 13
PC4.569.435-05 27 1700 +£225 8.4 18
1 PC4.569.435-06 18 +2 800 12.4 26
PC4.569.435-07 12 270 £40 22.5 48
PC4.569.435-08 6 65 51 11
PC4.569.435-09 4405 36 £3.6 60 13
14 3 gsL\ﬂgL\gtzl&xlﬂ
'#313 ) R [

Hoxonesxa P3C 60

Tabnuya 22. PIC 79

Hacnopr (emomsesute) Tymax=1Anps V=36B, I, nae=0.25 Anipn V=60 B
Vias [B] £10% R{OM] Iopa6 IMA] | Iopy [MA]

JIJIT4.555.011 27 1700 7.5 1
JJIT4.555.011-01 15 610 £61 13 1.8
JJIT4.555.011-02 ' 6.3 105 £10.5 30 4
JJIT4.555.011-03 4 55+5.5 40 5.4
AJIT4.555.011-04 3 303 53 7
JIJIT4.555.011-05 27 1700 7.5 1
JIJIT4.555.011-06 . 15 610 61 13 1.8
JJIT4.555.011-07 6.3 105 +£10.5 30 4
[JIT4.555.011-08 4 55+5.5 40 54
JLJIT4.555.011-09 3 30 +3 53 7
IIJIT4.555.011-10 27 1700 7.5 1
JJIT4.555.011-11 15 610 +61 13 1.8

A 13 13 1 23

Hoxonesxa PIC 79
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Ta6nuua 23. PIC 80
Limax=1Anpu V=30B, I nx=0.15 Apu V=60 B
Ilacnopr (ucnonHenue) ?

. : Ve led R[OM] LpsMAL | Lo [MA]
JIJIT4.555.014 27 1700 75 1
JIJIT4.555.014-01 15 610 61 13 1.8
JIJIT4.555.014-02 6.3 105 £10.5 30 4
J1J1T4.555.014-03 4 55+5.5 40 5.4
JIJIT4.555.014-04 3 303 33 7
IIJIT4.555.014-05 27 1700 : 7.5
JIJIT4.555.014-06 15 610 +61 13 1.8

{ IJIT4.555.014-07 6.3 105 £10.5 30 4
JIJIT4.555.014-08 4 55 +5.5 40 5.4
JIJIT4.555.014-09 3 303 53 7

14 3 _ngL\_sJ’QL\_ngL\_ul
S Y B
Ilokonerka POC 80

Tabauua 24. PIC 11

Lmax=05Anpr V=30B
Hacnopt (ucnossenwe)
Vpas [B] £10% R[OmM] £10% Iipas [MA] Ryonr [OM]
$1J10.455.005.00 27 1650 9
AJ10.455.005.01 12 420 17.2 <0.25
S1J10.455.005.02 6 105 326

i 4 3 sl_6
TR

oxonesxka PIC 11
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Tabauya 25. PIIC 45

Tiouax=0.5 Ampnt V=30 B, J max= 0.15 Apnt V= 60 B

nel oune:c:ae) ’ Conpotusienue . Conporunzienne
( It Vies [B] oﬁmo:ok R I‘;;“[‘OM] Lepas [M] xonrakTHo nenn {Om]
PC4.520.755 .
PC4.520.756
PC4.520.755-12 12 150 36..6.6

PC4.520.756-12

| PC4.520.755-01
PC4.520.756-01
PC4.520.755-15 3 9 0.95..1.55
PC4.520.756-15

PC4.520.755-02
PC4.520.756-02
PC4.520.755-14 4 17 1.35..2.1
PC4.520.756-14 0.25

PC4.520.755-03
PC4.520.756-03
PC4.520.755-13 6.3 43 2.25.35
PC4.520.756-13

PC4.520.755-04

PC4.520.756-04 15 220 5..8.2
PC4.520.755-05
PC4.520.756-05
PC4.520.755-11 z 800 9..15

PC4.520.756-11

PC4.520.755-06 |
PCA4.520.756-06

PCA52075520 | O -9 095..1.55
PC4.520.756-20 ~

PC4.520.755-07
PC4.520.756-07 o
PC4.520.755-19 4 17 1.35..2.1
PC4.520.756-19 . . | 05

PC4.520.755-08
PC4.520.756-08 ,
PC4.520.755-18 6.3 43 225.35 |
PC4.520.756-18 , )

PC4.520.755-09
PC4.520.756-09 15 220 5.82
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Hpodoaocenue
Lmax=0.5Anpu V=30B, I ,,,=0.15Anpu V=60 B
) Hacnopr ) -
HCToNHEHHE Conporunnenne Conportannenue
Vs Bl | o6morox Ry R, [Om] Tepus IMAY | xonTakTiol nern [Om]

PCA.520.755-10
PC4.520.756-10
PC4.520.755-16 27 800 9..15 0.25
PC4.520.756-16

PC4.520.755-21
PC4.520.756-21 .
PC4.520.755-17 12 150 36..66 10.2

PC4.520.756-17
gr Vhod 2129
-------------
AlB 12 2

Hoxoneska PTIC 45




NMpunoxeHune 3. Cucremnoli
Knaccudpvxauum
MUKpOCXeM

CyumiecTBYIOT pa3inyHble CHCTEMBI KiaccuduKkanuy MUKpocxeM. B 3a-
BHCUMOCTH OT CTPaHbI ¥ Jlaske GUPMBI-IIPOU3BOLUTEJISI YACTO ONHOBPEMEH-
HO ZIeHCTBYET HECKOJIBKO CHCTeM Kiaccudukaiuu. PaccMorpum oTeuect-
BEHHYIO CUCTEMY 11 MEXYHAPOAHYIO cucteMy Pro Electron.

OTeuyecTBeHHasi cUCTeMa kKnaccudpukaumm

CornacHo NpUHATOH cUCTEMe YCIOBHBIX 0003HaYeHNH BCe MMKPOCXe-
MBI JIEJAATCA 110 KOHCTPYKTUBHO-TEXHOJIOTHIECKOMY MCHOJIHEHHIO HA TPH
TPYIILL MOTYIPOBOHUKOBEIE, THOpu/HBIe U pouwe. K nocennelt rpymnmne
OTHOCATCA IJICHOYHBIE, BAKYYMHbIE U KepaMHYeCKHe MMKpocxeMmsbl. Kax-
Jad rpynia uMeeT cBoe 0603HaueHue B BUAE IUQPHL:

e 1,5,6, 7 — noaynpoBoxHuKoBbie (0603HaYeHN e 7 IPHCBOEHO HeCKOp-

ITyCHBIM MHKPOCXEMaM) ;

o 2, 4,8 — rubpunnsie

¢ 3 - npoyMe MEKPOCXEMEL.

Ilo xapakTepy BBITOJIHAEMBIX (hYHKIHIT MEKPOCXEMbI OAPa3/IedI0TCs
Ha MOATPYNILl (reHepaTophbl, MOLYJISITOPbI, TPUTTEPH! U AP.) U BUALI (1Ipe-
obpasoparesnn yacToTsy, Bassl i 1p.). Knaccubuxauns muxpocxeM 1o dys-
KIIMOHAJIBHOMY HasHaueHHIo ipuBeieta B Tabx. 26.

Tabruua 26. Knaccudaxaius MHKPOCXeM OTEYECTBEHHOTO NPOH3BOACTBA

OGoanavenne ’ Hoarpynna u BUA MUKPOCXEM
DopmuposaTesnn
AA AZpecHBIX TOKOB
AT VImity1COB NPAMOYTOIBHOM (POPMBI
All Ipoune
AP | Paspausbix TokoB
‘A(D ) I/IMrgym,coa CHenHaabHO HOPMBI
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IIpodosxcenue

O6oanavenne

Hoarpynna u B MHKpOCXEM

CxeMbl 3a1epPKKH

BM TlaccuBHbie
BII IIpouue
bP AKTUBHBIE

CxeMbI BBIYHCAUTETBHBIX Cpeacrs

BA CxeMbl CONPSIKEHUS C MAaTHCTPANIBIO

Bb CxeMBbl CHHXPOHU3aLIMK

BB CxeMsl ynipasieHUsI BBOZOM-BBIBOZIOM (CXeMbI HHTepdelica)
BIr KonTtposnnepst

BE Mukpo2dBM

BX Crelnann3upoBaHHbIE CXEMBI

BU Bpemsizanaiomme cxeMbl

BK Kom6utnpoBaHHbIe CXeMbL

BM Muxpomnporeccopbt

BH CxeMs! yIIpaBJeHYs NIPepHIBAHHEM

BII Ipoune

BP DyHKIMOHANBLHbBIE PACIIHPHTENH

BC Muxkpornporieccopibie CEKIHH

BT CxeMBI ynpaBieHUsA NaMsATBIO

BY CxeMBb! MUKDOIIPOIPAMMHOTO YIIPaBJIe€HUS

BO® (DyukuMoHansHble npeobpazopaTesnn HHGOPMaLUK
BX MuxpoxaibKyIsaTOph

Teneparopsi

IT TIpAMOYTOMLHBIX CUTHAMOB (MYAbTHBUOPATODHI, GIOKUHT-TeHEPATOPhI)
I JlnHeliHO-N3MEHAIOUIUXCS CHTHAJIOB

™ Iyma

I ITpoune

IC I'apMOHMYECKHX CUTHATIOB

ro Curxasios cneltaabHOH GoOpMbL

Jerextops ‘

JA - Amnany e
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Ipodoaxcenue
O6o3nayenue Ioarpyina 4 B MEKpOCXeM v
In Wmnysschbie
Al Ilpouue
IcC YacToTHbIE
ji{o] (Da3zoBble
CxeMbi BTOPHYHBIX MCTOYHHKOB IHTAHUS
EB BroimpsaMurrenan
EK Crabuin3aTopbl HANMPSKEHUs! HMITYJIbCHbIE
EM HpeoGpasosarenu
EH Crabnau3aTopsl HAIPSKEHHST HENPEPHIBHBIE
ENl IIpoune
EC CHCTeMbl BTOPUYHBIX HCTOUHNUKOB TIHTaHHA |
ET C'ra61mn3aropm TOKa
EY CxeMbl yTIpaBJieHUs NMITYJIbCHBIME CTa0nIM3aTopaMu Hanpxxcénux

Cxemb! IIMPOBHIX YCTPOICTB

HA ANTY
B HIudparopsi
ua Heumdparops
HE Cuerynku
| nk Kom6uHMpOBaHHEIE CXeMbI
nin HoaycymMmaTopst
nm CymMMaTophi
nn IIpouue
np Perucrpbi
KommyTatopsi u kioun
KH - Hanpsixenus
KII Ipoune
KT , Toka
Hornéecxue 3JIeMEHTBI
JIA Inemenrst U-HE
JB Dnementsi U-HE/WJIU-HE
Jn Pacmupnrenn
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IIpodonwcenue
OGozunauenue Hoarpymma u BuA MEKpOCXEM

JIE Inemento! UJIN-HE

JIN Anementsr

JIK Anementnt U-NJIU-HE/U-UIN
JIJI Anementnr NJIN

JIM Anementst WIN-HE/NJIN

JIH Inementsi HE

JIIT IIpouue

JIp nementst U-UJIN-HE

JIC Dnements U-WJIH
Monyaaropst

MA AMIIUTYXHBIE
MU I/IMHyJIbcx-ibie

MII Hpoune

-MC HacrotHble
gM(D (Da3zoBbie
iHa6op1>1 2JIeMEHTOB

HA Huonos

HE Konzescatopos

‘HK Komb6unupoBaHnmsie

HIT IIpoyne

HP Pesucropos

HT Tpanaucmpos

HO DyHKUMOHAIbHBIE

IIpeoGpasoBaTesnn CUrHaIoB

TIA Iludpo-anasoroBbie ’

1B Anasoro-uugpossie

I JlnutenpHocTH

TIE Y MHOKHTEIH YaCTOTHI AHAJIOTOBLIE
I Hemtenu 4acTOThI aHANOTOBBIE
 T1JT CHHTe3aTOphl YACTOTHI

M MouHocTH
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Ipodoaxncenue
O6o3nauenue IToarpynna u B MEKPOCXEM
11IH Hanpsikenus (Toka)
1T [Ipouue
np Kon-xcpn
1c YacToTh! (B TOM YHMCIE IEPEMHOXKHUTENH aHATOTOBBIX CUTHAIOB)
ny ¥YposHs (cornacoBaTenu)
jesid Jlemteny yacToTht nudpoBbie
Cxewmbl 3a1IOMHHAIOMHX ycTpoiicTB
PB Marpuun [13Y
| PE T13Y macounbie
PM Marpuus O3Y
PII IIpoune
PP DIINI3Y II3Y ¢ MHOTOKPATHEIM 3/IEKTPUYECKUM npOI‘paMMPIPOBaHI/I;eM
PT I13Y ¢ BO3MOXXHOCTBIO OMHOKPATHOTO IIPOTPaMMHUPOBaHUsA
Py o3y
PO 113Y ¢ YO crupanueM ¥ 31eKTPUUECKOM 3arMchio MHGOPMAIIIK

CxeMbl CpaBHEHUS

CA

KomMmnaparopsl HanpsiXeHus

CB Bpemennbie

CK AmmnTyznble (yPOBHS CUTHAA)
CIl IIpoune

CC YacToTHEIE

Tpurrepsr

TB YuusepcanbHbie (Tura JK)

T JluHamMudecKue

TK Kom6unuposauusie

W [TMutTa

™ C zagepxxoii (Tuna D)

TII IIpouue

TP C pa3agenbHbIM 3anmyckoM (Tuna RS)
TT Cuersble (Tuna T)

Yeunurenn
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Hpoao./mcenué
O6o3navenne Ioarpyrma 1 BHI MEKPOCXeM
¥YB Bricokoit yacToTh
ya OnepaunoHHLIe yCUIUTENH
YE IToBTOpUTENN
YA MMy ibcHbIX CHTHATIOB
YK I1TupokomonocHbIe
Y CunThIBaHHA M BOCIIPOU3BENEHUS
YM HNagukanun
YH Huskoii yacToTs
YII IIpoune
yp ITpomexyTouHOil YacTOTH
¥yT TlocTostHHOTO TOKa .
DunbTps
DB BepxHux 4acToT
DE Ionocossie
®H Huxnnx wacror
P11 Tipoune
P PexexTopHble

MHuorodyHKUMOHAIbHbIE CXEMBI

XA Ananorosele

XK Kombunuposannsie

X Iudposrie

XM Hupposrie MATPHLBI (B TOM 4HCIle IPOrPAMMUDYEMBIE)
XH AHaJIoroBbie MaTPHLBI

XII IIpoune

XT KoM6UHUPOBaHHbIE MaTPULBL

DOTOYYBCTBUTENBHEIE CXEMBI C 32PSI0BOI CBA3BIO

)| Jluneitnbie
' IIM Martpuunsie
1111 IIpoune
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Ilo npunATOH cpeaun oTeyecTBEHHBIX MPOM3BOAUTENEH cHUcTeMe 0603-
HaYEHHE MAKPOCXEMBI JI0JDKHO COCTOATD U3 YETHIPEX 3JIEMEHTOB! -

¢ TepBHI 3IeMeHT — 1t pa, COOTBETCTBYIOMIAS KOHCprKTIdBHO TEXHO-

JIOrMYeCcKoi rpymne ; :

e BTOPOH BIEMEHT — BE WX TPH LHchpHI, IPHCBOCHHEIE JAHHOM Cepuu

KaK IOPSAAKOBBI HOMEP paspaboTKu.
Hepnme IBa 3JNEMEHTA COCTABJSIOT 3 Uy 4 un(bpm onpezensomue
TIOJIHBIN HOMED CEPUH MHKDOCXEMBI;
e TpeTHH dJeMeHT — JBe OYKBHI, COOTBeTCTByIOHIPIe nonrpynne W BUY
(cm. Taba. 26);

® YeTBEPTHIH 3JIeMEHT — NOPSAKOBHIA HOMEDP Pa3pabOTKX MHKPOCXEMBbI
B IAHHOH CEPHH, B KOTOPOH MOXET HaXOAUThCS! HECKOJIBKO OJHHAKO-
BBIX [0 QYHKIIMOHAILHOMY IPH3HAKY MUKpPOCXeM. 3T0 MOXEeT 6I>ITb
KaK OfIHA, TAaK M HECKOJBKO Iudp. :

MHKDPOCXeMBI, Pa3IHYAIONMECS TONBKO KOHCTPYKTUBHBIM MCIIOJHEHH-
eM, HMeIOT, KaK TIpaBuJIo, enutoe nudposoe obosnavenue cepun. IIpu ve-
THIPEX3HAYHOM HOMEpE CepUH NEPBYI0 LGPy NOPsAAKOBOro HOMEpa CEpPHH
(un BTOpPYIO NKGPY HOMEPa CePUH) YCTAHABAUBAIOT B 3aBUCHMOCTH OT
(PYHKIIMOHAIPHOTO HA3HAYEHUs MHKDOCXeM, BXOASAMHMX B cepuio. Tak,
undpa 0 o3HaYa€eT, YTO JaHHAS CEPUST MUKPOCXEM NpeXHa3HaYeHa /ISt KOM-
nnexTamuy 6erroBoit POA. Iudpa 1 npucsanBaercst aHaTOroBHIM MHKPO-
cxemaMm, nudpa 4 — mukpocxemam OV, uudpa 5 — cepusm Imd)ponmx
MHKDOCXEM, umbpa 6 — cepuM MHKDPOCXEM NaMATH, KaK ONepaTHBHOMH, TaK
H TIOCTOSHHOM, 1udpa 8 — cepusam MII. MHorzaa B KoHIe YCI0BHOTO 0603-
HaueHus J00aBisieTcss GyKBa, Onpejessiomast TEXHOIOTHYecKkuil pasbpoc.
37IEKTPUYECKUX TIAPAMETPOB AAHHOTO THITOHOMMHAIA (KOHKPETHBIC 3HaYe-
HUSA ¥ OTJIHYHUS TPUBOASATCS B TEXHUYECKOU ACKYMEHTALUH).

Jnst MEKpOCXeM, HCIIOIb3YeMBIX B YCTPOMCTBAX HIMPOKOroO NpUMEHe-.
HUs, B Hayasle 06o3nayenus craputcsa 6yksa K, nanpumep K561JIA7. Muk-
POCXeMBI C MAroM BEIBOZOB Kopriyca 2.54 wnu 1.27 MM, NpeHa3HAYEHHBIE
JUIsl 9KCIIOPTA, HMEIOT B yCI0BHOM 0bo3Havenun nepen Gyksoii K 6yksy 3,
Hanpumep DK561JIC2. [lns xapaKTepHCTHKH MaTepHaa W THIA KOPITyca
nepen 11¢PoBLHIM 0603HAYECHHEM MOTyT N06aBIASITHCS cneuylonme 6YKBBL:

e A — MIaCTMAacCOBBI Imanapnbm KOpIIyC;

E — MetastonosumepHsiil kopnyc tuna DIP;
U — crexmokepamuyecKkuil JIaHapHbIi KOPILYC;
M — MerasiokepaMuueckuii kopyc tuna DIP;
H — kepamuyeckuii «6e3BbIBOAHONY KOPIIYC;

P — nnactMaccoBsiit Kopnyc Tuna DIP;

C — creknorepamuyeckuii kopnyc tuna DIP.

B ycioBHBIX 00603HaueHHAX MUKPOCXEM, BBIyCKaeMbIx B Geckopiyc-
HOM' BADUAHTe, Tepel HOMEPOM CepHu nobGasnsercsa Gyksa B, Hanpumep
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B1500. 151 6ecKOPIYCHBIX MEKPOCXEM B YCJIOBHOE 0603HAYEHUE Yepes e~
¢dbuc sBoguTca nudpa, xapaxkrepusyomas COOTBETCTBYIONLYIO Monuduka-
[HI0 KOHCTPYKTHBHOTO HCIOTHEHHS:
s 1 — ¢ TMOKMMH BHIBOJAMH;
¢ 2 — ¢ JIeHTOYHBIMY (TIAYYKOBBIMH ) BbIBOI[aMI/I, B TOM YHCJIE HA TTOJIHHU~
MHUIHOIT [IeHKe; :
® 3 — ¢ 3KecTKUMU BHIBOZAMY;
¢ 4 — Ha obmeil macTuHe (HepasneneHHme)
e 5 — paspnesneHHble 6e3 IOTEPH OPUEHTHPOBKY;
e 6 — C KOHTAKTHHIMH IIOMAAKaMu 6e3 BHIBOJOB (KPHCTAILI).

O603HavyeHns NHTerpanbHbiX MUKPOCXEM NO CUCTEeME
Pro Electron

CymiecTBy10T pasjM4HBIe CHCTEMBl KOAUpoBaHuaA (0603HAYEHHs, Map-
KHPOBKU) HUHTerpaabHbix Mukpocxem ( UMC), kak MexayHapoaHbie, TaK U
MECTHBIE, IeHCTBYIOUIHE BHYTPH OTAENbHBIX CTPAH WIHU JaXe CUCTEMBI KO-
IVpOBaHUs, yCTaHaBIWBaeMble pupMamMu. B eBponelickux crpaHax cucre-
Ma xoauposanusi IMC aHanoryysa chcteMe KOAWPOBaHMS JMCKPETHBIX
HOJYNPOBOJIHMKOBBIX MPHUOOPOB M HMCIOJB3YETCA MOAYIIPOBOAHUKOBBIME
¢upmamn pasubix crpan (Anriuu, Beabruu, Urtanun, Vcnanuy, Hnnep-
naunos, Hsenuu, @pannun, OPT u 1p.).

PaccMOTpUM OCHOBHbBIE IPHHIMIIBI KOZMPOBAHMS CP[CTeMbI, 10 KOTO-
poit o6o3HaueHHsA NPHUCBAMBAIOTCS MEXAYHADOAHONH OpraHM3aumen
Association International Pro Electron.

Kox coctoutr u3 tpex OYKB, 32 KOTOPBIMH CJIEAYET CEPUHHbIH HOMED,
nanpumep: TDA 5630 CT. Ilepsast 6yxBa U151 OXMHOYHBIX CXEM OTPAXKAET
IPHHIKT NPeobpa3oBanusi CUrHaAA B cxeme: S — nudposoe, T — ananoro-
BOe, V — cMemanHoe (aHajoro-uudposoe).

BTopaﬂ OyKBa He HMeEET CIeHHaJbHOrO 3HaueHUs (BhiOupaercs gpup-
MOIi-H3TOTOBHTENIEM TI0 BHYTDEHHHM CTaHJIapTaM), 32 UCKIIOYeHHeM Oyk-
BHL H, KOTOpOH 0003HaYAIOTCSA THOPU/HBIE CXEMBL.

Jus cepuit (cemeiicts) undpossix cxem nepssie ase Gyksol (FA, FB,
FC, FD, FE, FF, FJ], FI, FL, FQ, FT, FY, FZ, GA, GB, GD, GF, GM, GT,
GX, GY, GZ, HB, HC) oTpaxkalor TeXHOJOrH4ecKue 0COHEHHOCTH, HAIIPH-
Mep:

FY — 9CJI-cepns,

FD, GD — MOII-cxeMmsl,

FQ — OTJI-cxemsr,

GA — masiomonuusie TTJI-cxemby,

FL, GF — cranpgaprasie TTJI-cxemst,

GJ — 6victpogneiicTsyiomue TTJI-cxemsr,

207



MpunoxeHue 3. CUCTEMbl KNAaCCUOUKALMN MUKPOCXEM S

o GM — manomomusle ¢ guogamu Hlotku TTJI-cxeMsl,

o HB — kommiementapusie M OIl-cxemsl cepun 4000 A,

e HC — xommnemenTtapusie MOTI-cxembr cepun 4500 B.

Tperbst 6ykBa 0603HaYaeT AMaNa3oH pabouynx TeMIIepaTyp UM, KaK Hc-
KJI0UeHHe, APYTYIO 3JIEKTPUYECKYIO XapaKTePUCTHKY:
A — TeMnepaTypHBIH AMaNA30H He HOPMHUPOBaH,
B — ot 0 g0 +70°C,
C —or -55 0o +125°C,
D — ot -25 10 +70°C,
E — or -25 no +85°C,

e F— ot -40 1o +85°C,

e G—or-55 g0 +85°C.

3areM cienyer cepUiHBII HOMED, COCTOANIMI MUHUMYM U3 YeThIpex
uudp. Eciu on cocront MeHee yeM u3 yeTwIpex HUGP, YHCa0 HUPp yBeau-
yuBaeTcs A0 YeThipex AobaBieHueM Hyseil nepex HuMH. Kpome Toro, 3a
i paMu MOXeET ciietoBath OyKBa U1 0603HAUEHUS BapUaHTa (Pa3HOBU/-
HOCTH) OCHOBHOTO THMa. THIIBI KOPIIyCOB MOTYT 0603HAYATHCS OAHOM UiIu
nsymst OyKBamuL.

Ipu aByx6yKBeHHOM 0603HAYEHUH THIIA KOPILyCOB (TOC/I€e CepUITHOro
HOMepa) nepBast OyKBa OTpaXkaeT KOHCTPYKIHIO:

e C — nuiIuHAPUYECKHI KOPITYC,

e D — kopnyc ¢ ABYXpsI/THBIM ITapaJijie/IbHBIM PACIIOI0KeHIEM BHIBOJIOB

(DIP),

¢ E — xopnyc MOIHBIH C IBYXPS/IHBIM PacIIOI0XKeHHeM BHIBOZIOB (C BHe-
[IIHYM TEILIOOTBOJIOM ),
F — nockuii (¢ ABYyCTOPOHHUM PacIOJIOKEHHEM BRIBOIOB) KOPIIYC,
‘G — ntockuii (¢ YeTHIPEXCTOPOHHIM PACIIONOKEHNEM BBIBOAOB) KOP-
myc,
K — xopmyc Tuna TO-3,
M — mHoropsiabIi (6obile YeThIpeX PSAAOB) KOpHYC,
(Q — KOpIYC ¢ YeTHIPEXPSAHBIM NIApaJLIeAbHBIM PACIIOIONKEHHEM BhI-
BOJIOB,
R — MomHBIH ¢ 4eTHIPEXPSIAHEIM PAcHO0KeHHEM BBIBOJOB (C BHe-
[IHUM TEIIOOTBOZIOM), '
e S — KOpIyC C OIHOPAZHBIM PACIIONOXKEHNEM BBIBOJIOB,
e T — KOpITyC C TPEXPSHBIM PACHOJIOKEHUEM BEIBO/IOB.
Bropas GykBa r0Ka3bIBaeT MaTEPHA KOPIIyca:
¢ G — cTekI0KepaMHKa,
¢ M — Metan,
e P — miactMacca,
o X — mpouyne.
O603HaueHNsI KOPIYCOB C OLHOM OYKBOIL:
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C — numHapUYecKHd KOpIyc,

D — xepaMuyeckuii Kopuyc,

F — miockuii kopiyc,

L — sieHTOYHEI KPUCTALIOAEPKATEND,

P — mmactmaccossrit kopriye Tina DIP,

(Q — KopIIyC ¢ YeTHIPEXPSAHBIM PACIIONOKEHHEM BHIBOZIOB,
T — MUHMATIODHBIH ILIACTMACCOBBII KOPITYC,

U — 6eckoprycnas IMC.

IlockosbKy IPaKTHKa PEMOHTA CBHIETENBCTBYET O TOM, YTO YaCTO IIPH-
XOZUTCS UMeTh [eJI0 CO CTAPhIMM allllapaTaMH U YCTPOMCTBaMH, /IS olpefie-
JieHVst QYHKIHOHAIBHBIX U IPYTHX 0COGEHHOCTEH MHKPOCXEM PaHHHX Bbl-
I[yCKOB MOXXHO BOCIIOJIb30BaThCs IPUBEACHHBIMU HIXKE PEKOMEHIAIMAMHI.

Oco6eHHOCTN MMKpPOCXeM Bbinycka Ao 1973 r.

B crapom xoze, aeiictoBasmeMm 10 1973 r., nepssbie aBe 6yKBbI 0603HA-
YaloT TO Xe€, YTO ¥ B COBPEMEHHOM, 2 TpeThs OYKBa 10Ka3biBaeT (PyHKIHO-
HaJIbHOE Ha3HaueHUe:

¢ A — nunHeliHOe ycujeHue,

¢ B — yacrorHoe npeobpazoBanye (AeMOKYIANMS),

e C — renepauus Kojebanuii,

e H — soruyeckue cxeMsl,

¢ J — 6ucrabubHble HIH MyJIbTHCTAOUIBHEIE CXEMBI (ETHTENH YacTo-
TBI, TPUTTEPHL, CYeTYUKH, PETHCTPEL),

¢ K — MoHocTaGuibHbIe cXeMbl (0HOBUOPATOPEL),

¢ L — uudpossie npeobpazoBaTesin ypoBHA (IemudpaTopsl, APalBePhI),

e M- cxemsl CO CHOXKHOU normyeckoil xoudurypanueil (Hanpumep,
CyMMaTop),

¢ N — AByXCTaGUIBHbIE WM MYJIbTUCTAOMIIbHBIE CXEMBI (C U TEIbHBIM
XpaHenueM uHGOpMAIUN),

o () — onepaTusHoe 3anioMuHaouiee ycrpoiicteo (03Y),

¢ R — nocrosnnoe 3anomuHaiomniee ycrpoiictso (I13Y),

¢ S — YCHJINTEJIb CYMTHIBAHUSA C IIHPPOBHIM BHIXOIOM,

¢ Y — npounte cxeMelL.

Cregyiomue nepBbie 7iBe nudpbl yKasbBaoT cepuitueid HoMep (ot 10
10 99), a TpeTps nudpa — AMana3oH paboIHX TEMIIEPATYP:
¢ () — TeMIepaTypHbI [NaNa30H He HOPMUPOBaH,
1 —or1010+70°C,
2 — ot —55 10 +125°C,
3 — ot —10 g0 +85°C,
4 — or +15 g0 +55°C,
5 — ot -25 no +70°C,
6 — or —40 no +85°C.




Mpunoxexue 3. Cucremnt Knaccudunkaumu MUKpoOCXemM P———

Hanpumep, UMC tuma FYH121 saBaserca mudposoit sormyeckoit
UMC (6yxsa H) u orHocurcs k cemetictBy FY (9CJI). Ona coBMecTnMa ¢
apyrumu UMC aToii cepun (cemeiicTBa) M MCHONB3YETCS IPY TOM Ke Ha-
NPSKEHAN NMTaHUSA, [IPH TEX K€ BXOIHbIX U BBIXO/IHBIX YPOBHIX, MMeeT TO
xe OpicTponeiictere. Ito Tpetuii npubop cepun (uudpa 12) pabotaet B
TemriepatypHoM auanasone 0... +70°C.




Mpunoxenne 4. Mapkuposka
nONynpoBOAHUKOBbBIX
9/IEMEHTOB

Esponeiickan cucrema PRO ELECTRON

B EBporne ucrons3yercst CUCTEMa MADKHPOBKH, 110 KOTOpOii 0603Haue-
HHs IOJYNPOBOJHUKOBHIM NPHOOpaM NPUCBAMBAIOTCSH OpraHu3anuei
Association International Pro Electron (Ta6ux. 27). ITo aT10i cucreme npu-
Gopbl 115t GBITOBOM anmapaTypbl IMHPOKOTO TPUMeHeHUsT 0603HAYAOTCS
AByMs1 OykBamy ¥ TpeMst unudpamu, Jisi NPOMBIILIEHHOH ¥ CHelualbHOll
amnapaTyphi— TpeMs 6ykBaMH U AByMs HuppaMu. Tak, y npubopos mupo-
KOTO TIPUMEHEHH: TIOCTIE ABYX OYKB CTOUT TPEX3HAYHEIN NOPALKOBBINA HO-
mep 100...999. ¥ upubopos, npumMeHsieMBIX B IPOMBINIJIEHHOCTH U CHIELH-
aJIbHOY anmaparype, TpeTui 3Hak — 6ykBa (GyKBBI MCIIOJIB3YIOTCA B 0Opat-
HoMm andasurHom mopsgke: Z, Y, X u T.A.), 3a KOTOpPOU cjeayeT
nopsikoswiit Homep 10...99. -

Eciv B 0fIHOM KOPIIyCe MMEETCsI HECKOJIbKO OJMHAKOBBIX NMpubOpOB,
MapKHPOBKA [IPOU3BOAUTCS B COOTRBETCTBUY € KOZOM (MapKHPOBKOMN) 1
OIMHOYHBIX AMCKPETHHIX nMpubopoB. IIpyu HAIMYMK B OJHOM KOpIyce He-
CKOJIBKHX Pa3HbIX IPUOOPOB B KAYECTBE BTOPOM OYKBBI HCIIONB3yeTCs OyK-
Ba G. K ocHoBHOMY 0603HAYEHMIO MOXKET 100aBIsAThCA OYKBA, YKA3BIBAIO-
mias Ha oT/inyue npubopa OT OCHOBHOTO THIA IO KaKUM-JIHOO apamMeTpaM
WJIH KOPIIyCY.

JI1s1 HEKOTOPHIX TUIOB NPUOOPOB, TAKKK, KaK CTaOMIUTPOHKL, MOIIHEIE
JIHOBI ¥ THPUCTOPBL, MOXKET HCIOJIb30BATHCS AOIIOTHHTEbHAS KIaccubu-
Kall¥is, COTIACHO KOTOPOW K OCHOBHOMY HSTH3HAYHOMY 0DO3HAUEHHIO Yye-
pe3 neduc wim 5pobb 1006aBAAETCS AOMONHUTENBHBII Ko, Hanpumep, 1ist
CTabMIUTPOHOB ZIONOMHUTELHBIH KO/ COAEPKUT CBEJIEHUS O HOMHHAIb-
HOM HaNPSUKEHWH U €ro JIOMYCKaX B [IPOLEHTaXx.

IepBast OyxBa ykassiBaeT gonmyck: A — 1%, B — 2%, C — 5%, D — 10%,
E — 15%. ITocne GyXBH B JOIOIHUTEIBHOM KOJE CIeAyeT HOMUHATIBHOE
HarnpsiKeHue B BOJbTax. Ec/iu 3T0 He 1es1o0e YHCJI0, BMECTO 3aIIATOH CTaBUT-
csi 6yksa V. Hanpumep, BZ85-C6V6 — 3TO KpeMHHEBHIH CTaOHIHTPOH
CHEINHAIBHOTO HA3HAYEHNS C PETUCTPANHOHHEIM HOMePOM 85, HanpsiKeHu-
eM crabuwmzamyu 6.8 B u nonyckom ua Hanpspxenue £5%.
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Mpunoxenue 4. MapkupoBKka NOAYNPOBOAHUKOBLIX I/IEMEHTOR  smmmems

Tabauua 27. Y c1oBHEIC 0603HAYCHISA nonynpononﬂuxonux npu6Gopos B cucTeMe

Pro Electron
1-it anement 2-} aneMeHT 3-i anement 4-t ane-

MENT

Byksa — kox Ma- | Byksa — tun npu6opa: Cepuiinblii HOMep: Byxsa:

Tepuana: A — nerextopubilt, cMecuTenbHb gu-| 100..999 Moaudu-

A — repmanuii, |ox; IIpu6opst obuiero Kalyuu

B — xpemnui, B — Bapuxan; IpUMeHEeHUs npubopa

C — apcenun rain-| C — manomonssrii Huskouactoruntit | Z10...A99

aus, TPaH3UCTOD; Ipu6ops st npo-

D — antumonus | D — MomHBI# HH3KOYACTOTHRII TpaH- | MBIILJIEHHOTO

HHJYS,
R — apyrue mare-
puaIb!

3MCTOp;

E — TyHuesnHbI 1HOX;

F — ManoMourHeiii BbICOKOYACTOTHBIN
TPaH3UCTOP;

G — HeckosIbKo IpHOOPOB B OHOM
KopItyCe;

H — Maruutonuorn;

K — reneparops: Xoiia;

L — Mo1HBIf BHICOKOYACTOTHBLIT TpPaH-
3uCTOp;

M — MonLynATOPEI H YMHOXUTENHN
Xonna;

P — doronnon, bororpansucrop;

Q — nanyuawonue npuGopsr;

R — npubop, pabotatouiuit B o6nacTu
npobos; .

S — MaJOMOUIHBII IePeKHOYAoIHA
TPAH3UCTOD;

T — mMomHbi perynupyommii win ne-
pekmoyaouuii npuGop;

U — MomusbIit NeperoyalolHii TpaH-
3WCTOD;

X — YMHOXUTENBHBIN TUOL;

Y — MOUHEbI BEINPAMUTE/IBHEIHA U0,
Z - cTabUANTPOH

U CeialIbHoro Npu-
MEHEHUA

Tlpumep. BF239, BFY51.

B pnonomautensHoM Kofe JUIS BEIIPAMUTENBHBIX THOAOB YKA3BIBAETCA
MaKCHMAJIbHAs aMILTUTYAA 06PaTHOIO HANPSHKEHNS, [Jisl TAPUCTOPOB yKa-
3BIBaeTCsA MeHblllee U3 3HAYEHWH MaKCUMAIBHOTO HAIPSIKEHUS BKIIIOUEHMS
HIM MaKCUMaJabHOH aMIUIMTYZABl 00parHoro Hampsoxenus. Hampumep,
BTX10-200 — 3T0 XpeMHUEBHIi YIpaBJsieMblil BHIIPSIMUTEND (THUPUCTOP)
CTIeNUaJbHOTO HasHAYeHHsI C PETHCTPallMOHHBIM HOMepoM 10 u Hampsixe-
nnem 200 B. B xoHue gonoHuTeIBHOrO 0003HAYEHUS MOXKET CTOSATD OyKBa
R, o6o3Havatomas coeaunenue aHona ¢ xopuycom. CoelMHEHRE KATOAA €
KOPITyCOM M COEXMHEHE CHMMETPUYHBIX BHIBOAOB B KOJIE HE YKAa3bIBAETCA.
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wemsmemn  TIpynoxeHue 4. MapxupoBKa NONyNnpoBOAHMKOBbLIX 3/IEMEHTOB

Cucrema Pro Electron mupoko npumensiercs 8 OPT, Opaunmn, Uta-
sivu, Benrpun, Ilonbme u apyrux crpanax. Ona 3aMeHHsIA CTapy1O €BpO-
neiickyio cucremy (zeiicrsoBaBuryio Ao 1983 r.), mo xoropoii mocie Ha-
yasibHo# OykBE O crefopany 6YKBH, YKasHBAON{Ke OCHOBHOM KJIAacC Ipu-
6opos: A — muon, AP — doroauon, AZ — crabumtpon, C — tpansuctop, RP —
¢hoTonpOBOASIINNE 3TEMEHT.

B ocnoBe cucremsl 0603Hauenuti npubopos [lonbckoit pecybiinku jie-
xut cucreMa Pro Electron. Ee ocHOBHOE 0T/IMYHE COCTOUT B TOM, YTO T1€-
pen Tpemst nudpamu 71 TprOOPOB LIMPOKOTO IPUMEHEHHUS JOIMOTHUTE b~
HO cTaBuTcst OykBa P u mepex asyms uudpamu i npubopoB ITPOMBIII-
JIEHHOTO HasHayeHusi — GykBbl YP. Bmecto Y Moxer croars OykBa Z, X
unu W. Hanpumep, BZXP21—B4V7 — cTabUINTPOH NPOMBINLJIEHHOTO Ha-
3HAYEHUSA C HOMHHAJIBHBIM 3HAYCHUEM HAapsuKeHus cTabunuzaunu 4.7 Bu
pomyckoM *£2%. JI7st HOBBIX HpUOOPOB UIMPOKOTO TIPUMEHEHUs MIPHHSATO
nocye 6yks pacrionarath mudps ot 600 1o 699, At NPUGOPOB MPOMBIII-
JIEHHOTO puMeHeHust — mudpsl ot 1 10 99.

Tepsoie Oykeo mapkupoeku G, K mosynposoanukoBbix npu6opos
npoussozcTBa OpiBinedl Yexocaosakuu u G, S mpubopos OwiBmeit T/IP
00603HaYaIOT TUI UCXOAHOTO Marepuana (repMaHU M KPEeMHHH COOT-
BETCTBEHHO), OCTAJIbHAS 4acTh KOAA COOTBETCTBYET HAcCTOSIIEH CHUCTEMeE
Pro Electron. B Ta6u. 28 npezcrasiena 1BeTOBasi MAPKHPOBKA MOJIYIIPO-
BOJHMKOBBEIX JHMOJIOB IO eBpOmeickoi cucteme Pro-Electron (cM. Taxxke
c1p. 3 06510KKH).

Tabnuya 28. HpeToBas MapKHPOBKa NOJTYNPOBOJHHKOBBIX OI0B 1O
enponeiickoii cucreme Pro Electron

Lser Twvn fuona
nonoCH 1-% WMpoKas 2-51 mMpoxas 3-ayskan | 4-ayaxan
nonoca nosoca nonoca nonoca
Yepnsiit AA X 0 0
Kopuunesruii 1 1
Kpacubiit BA 2 2
Opamxesbiit S 3 3
HKenroii T 4 4
3enensii v 5 5
Cunnit w 6 6
MxoneToBsI 7 7
Cepsiit Y 8 8
Beani Z 9 9

Hpumeyanue. Katoz pacniosnoikeH y INHPOKHX I10JI0C.
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Npunoxeuve 4. MapknpoBKa NONYNPOBOAHUKOBEIX SJIGMEHTOB  mummmm

AmepukaHckan cuctema JEDEC
(Joint Electron Device Engineering Council)

Ulnporco pacupocTpaHeHHOH siBJsteTcs: cucTeMa obosHavenuit JEDEC,
NPUHATAsA 06beAMHEHHBIM TEXHUYECKHM COBETOM I10 9/IEKTPOHHBIM npu6o-
pam CIIIA. ITo aToit cucreme npuGopst 0603HAYAIOTCS HHAEKCOM (KOAOM,
MapKHMPOBKOH), B KOTOPOM TiepBasi n(pa COOTBETCTBYET YHCIY pP-n-Hepe-
X0710B, 3a uudpoii crexyior 6yksa N u cepuitHbIi HOMEDP, KOTOPBIH pervucT-
PHpyeTcss accoluanuedl IPeINPHATUH 3MEKTPOHHOM TIPOMBINIJIEHHOCTH
(EIA). 3a HOMEPOM MOTYT CTOSITh OfiHA MJIM HECKOJIBKO OYKB, YKa3bIBAIO-
IUX Ha pa36uBKYy NPHOOPOB OLHOTO THIIAa Ha THIOHOMHHAIBI TI0 Pa3Hy-
HBIM XapakTepucTukaM. OfHaKo BudpE CEPUIHOTO HOMEDA HE OTIPEnes-
10T TN UCXOAHOTO MaTepHana, YaCTOTHBIM AManasoH, MOIIHOCTh pacces-
HuA ¥ 06/1acTh IpHMeHenusa. B 3apy6exusix cnpaBounnkax (DATA Book)
10 TPaH3UCTOPaM M HOJAM 3apPETHCTPHPOBAH PAA NPHOOPOB POM3BOACTBA
6viBiero CCCP 'co CBOMMHE CEPUIHBIMU HOMEPAMH.

Ta6auya 29. MapKkupOBKa HEKOTOPBIX nonynpononnnkomﬂx npubopos

no cucreme JEDEC
1-it anmement 2-if anemMeHT 3-it ameMenT 4-# amement
Uncno p-n-nepexosios: Byksa Cepuittplit HoMep Byksa: .
1 — nwon, N npubopa (100...9999) | Mmoauduxaims
2 — TpaH3NUCTOP, ) nprbopa
3 — Tupucrop, .
4 — onTonapa

Tipumep. 2N2221A, INO04.

Ta6auya 30. IipeToBas MapKHPOBKA NOJAYNPOBOAHHKOBBIX THOAOB N0 CHCTeMe

JEDEC
HBe'rnonocy ’E i g § E % ;E g >§ =
SlE| 2|84 |3 |3]|8[8]3
Nudpa 0 1 2 3 4 5 6 7 8 9
Bykna — | A B C D E F G H ]

Ilpumevanus: 1. Tun quoaa YyuTaeTcs oT KaToja. .

2. Tlepsas uudpa 1 1 BTopas 6yksa N B LIBETOBOI MAPKUPOBKE OMYIEHEL.

3. Homep u3 Byx nudp 0603Ha4aeTCsi ONHOH YEPHOI ONOCOR M ABYMS I1BET-
HBIMH; JOTIONHUTE/IbHAS YeTBepTas 110oca — Oyksa,

4. Homep u3 tpex mubp 06o3HadaeTcs TpeMsA IBETHBIMH MOJOCAMH; JOMOJ-
HUTeJIbHAsT YeTBepTas nojoca — GyKBa. ;

5. Homep u3 yeTnipex uudp obozHavaeTcs: 4eThIphMs LBETHBIMH IQJI0CAMU H
IATOH YepHOIl WM LiBeTHOM, o6o3Hadaomeit Gyksy.

6. IIpeTHBIe MOJIOCHI HaxoQsATCs OJMke K KaTOAy MM TiepBas OT KaToga —
HIPOKast, ‘ '
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waemswm  MpunoxeHune 4. MapkmpoBKa NONYNPOBOAHMUKOBLIX 3/IEMEHTOB

(DupMa-U3roTOBHTEND, IPUOOPHI KOTOPOM HO CBOMM IapaMeTpaM Io-
nobusl pubopaM, sapeructpupoBaiHeiM EIA, MoXeT npecTaBisaTh MX ¢
obosnauenyeM, npuHATHIM 10 cHcTeMe JEDEC, uto oTpaxxeno B npuMepax
Ta6xa. 29 u 30 (cM. Takxke cTp. 3 06510KKH).

finoHckas cuctema JIS
(Japanese Industrial Standard)

ITo cymecTsyiomeii B HacTosiee BpeMst B SINOHUH cHcTeMe CTaHAapT-
HBIX o6o3Hauennit (crangapr JIS-C-7012, npunsitoit acconmanueit EIAJ —
Electronic Industries Association of Japan) M0XHO OnpeAeuTh K1acc Ipu-
60pa, ero Ha3HaueHHe, TUI IPOBOAUMOCTH; BH NOIYTIPOBOAHUKOBOIO Ma-
Tepuasia B 3TOH CHCTeMe He OTPaXkaeTcst. Y ca0BHOe 0003HaYeHe COCTOUT
u3 Aty anementos (Ta6a. 31)

Ta6auya 31. MapkupoBKa NOJYNPOBOJHHKOBBIX npn6opon no cucreme JIS

1-fi anement | 2-i anement 3-i anemenr 4-1i onemenr | 3-it anement
Hudpa: ByksaS |Byxsa — tun npubopa: Cepuiinblii | OfHa MK
0 — doroauon, A — BBICOKOYACTOTHBbI p~n-p-TpaH3UC-| HoMep: aBe OYKBEL;
¢doroTpansuc- TOp, 10..9999 |moauduka-
TOP, B — HM3KOYACTOTHHI p-n-p-TPAH3UC- st npu6opar
1 — nwon, TOP,
2 — Tpausuc- C — BBICOKOYACTOTHBII 71-p-n-TPaH3HC-
TOP, TOp,
3 — Tupucrop D — HH3K0YaCTOTHLI n-p-n-TPaH3KC-

TOP,

E — nvon Ecaxu (yetpipexcroliHblii
p-n-p-h-guon), :

F — twpucrop,

G — mvop [ansa (deTpexcaoinblii
n-p-n-p-guon),

H — onnonepexoaHno# TpaH3nCTOP,

J — nonesoii TpaH3UCTOP C N-KaHAIOM,
K — 110/ieBO# TPaH3UCTOP ¢ p-KaHAIOM,
M — cumMeTpUyHbIi TUPUCTOP (CEMH-
cTop),

Q — cBeTOM3IY4aIOWKH AUOA,

R — BRIPAMHUTENbHBIH AUOK,

S — MaaoCHrHAIBLHBIN ANOK,

T — naBuHHBI! OHOZ,

V — papukar,

Z — cTabuantpoH

Tpumep. 2SB646, 25C733.

Hpumevanue. Y HoTOTpan3uCTOPOB 1 (POTOAMOLOB TPETHIT YiieH MAPKMPOBKH OTCYTCTBYET.




Mpunoxenne 4. MapkupoOBKa NOAYNPOBOSHUKOBLIX 3/IEMEHTOB Summpmm

Ilocne MapKMpDOBKM MOTYT CTOSITh JOMNOJHUTEbHbIE WHAEKCHI
(N, M, S), orpaxatomue TpeboBaHNs CHIELHATBHBIX CTAHAAPTOB.

KpoMe BblIEyKa3aHHBIX CHCTEM CTAHAAPTHBHIX 0003HAYEHHH, U3TOTO-
BUTEJN IPUGOPOB MHPOKO MCIIONB3YIOT BHYTPpeHHHME (BHYTPH(HPMEHHbIE)
obo3Hauenus. B atom ciyyae 3a ocHOBYy GyKBeHHOTo 06O3HAYEHHS, KAk
1paBiio, Gepercsi COKpalleHHoe HasBaHWME (PUPMBI, KOAbI MaTepuaa M
IIPUMEHEHHSL.
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MpunoxeHue 5. NMonesHbie CCbINKKU
B UHTepHeTe

1. http://schematic.by.ru/ — Kamanoz snexmpuuecxux npunyunuarsuoix cxem (Cxemsl u
PEMOHT). DJIeKTPOHMKA /IS AOMa H aBTOMOOHIIS, IPOMBIIILTIEHHAs alapaTypa, CpecTsa 3a-
U{MTHI, ICTOYHUKH NUTAHKS, U3MEPUTEIbHAA TEXHUKA,

2. http://hamradio.online.ru/ — Cepeep xy6ancrux paduomobumeneii (Cesizb). Bosminas
KOJUIEKI(sI CXeM Y ONMCAHUH TPAaHCUBEPOB, yCHIHTeNeH, aHTeHH U APYrod paguoiobuTensb-
ckoit annapatypbl. llpuanunuanbisie cxemer 1 MaHyaisl Y KB 1 KB ripoMbintesHbIx paguo-
cranuuit. IlporpamMmarops! st paguoctaniuii. Cxemur 6prToBo# pagroannaparypst. Uudop-
Manus A/ HAYHHAKOWMX paguoiiobuteneii.,

3. http://skrivenko.by.ru — Ipunyunuansuvie cxemor (Cxembt u pemont). Boaee 800
NPHUHLUAMHAJIBHBIX CXeM MMIIOPTHOM PajinoaniapaTypsl.

4. http://www.hot.ee/zps/ — ZPS-electronics (lomainue crpanuipt). Kosmtexuus cxem
Ha CaMble Da3Hbie TeMBl, TEXHOJIOTMUECKHEe COBETbI, CIIPABOYHMK 110 UHTETPAIbHBIM CTabiIN-
3aTOpaM HaIPsKEHUs M aHajoraM MukpocxeM TTJL

5. http://anklab.pirit.sibtel.ru/ — AK Laboratory Homepage ([loManinve CTPaHMIIEL).
ITonbiTka TIpeAcTaBIeHUs] apXMBA KYPHAJIOB IO pagnoanekTpoHuke. Kosmekuus cchUIoK.
OpuruHanbHo odopMIIeHa TepBast CTPaHuLa caiiTa.

6. http://www.crosswinds.net/~radiofan/ — Cxemst, cnpasounuxu, npozpamms: ([Jomaru-
H¥€e CTPaHYIIbL).

CxeMbl 6JI0KOB IIUTAHUS TEAEBU3OPOB, YCTPORCTB Aist ObITa, HEPEBOABI UHCTPYKUMH GBIToBOM
anmapaTypslL

7. bttp://www.inp.nsk.su/~kozak /hbkshtm — Cnpasounuxu (Karamorn u cnpasounu-
k). Ha caiiTe npejicTaBieHs! ClpaBOYHble MATEPHAB! [0 TOJIYIIPOBOAHUKOBEIM pubopaM,
1M POBEIM MEKPOCXEMaM U MX aHAJIOTaM.

8. http://www.knn.cjb.net/ — Cxemomexa (Cxemst u peMmoHT). CXeMH OT€4€CTBEHHOI!
6biToBoi anmapatypsl (B popmate DjVu).

9. http://pblock.narod.ru/ — Baox numanus. Paduosnexmponuxa, komnviomepot (Cxemp
¥ PEMOHT).

10. http://www.tacxema.narod.ru/ — Teaegponus — apxue cxexm (Tenedonns).

11. http://ast.stack.ru/ast_pcihtm — IIpocmoe PCI ycmpoticmeo (CxeMbl U PEMOHT).
IIpocroe auarHocTHyeckoe ycTpoiicTeo jyist mHbl PCIL

12. http://www.chipinfo.ru/ — CHIPINFO — anexmponnoie xomnonenmot u anexmponu-
xa (Karanoru u cipaBoYHUKH).

13. http://www.telemaster.ru/ — TeaeBudeoService (Tene u Buneo).

14. http://www.infocoal.ru/rclub/ — Cepsep mexnuuecxoii noddepaucxu RClub (Cxembi
M PEMOHT).

15. http://www.component.ru:8080/ — Bce 06 ayduoxomnonenmax (3ByKOTEXHHUKA),
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