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JIABOPATOPHAS PABOTA.

NU3YYEHHUE IIPUHIIUIIOB ITOCTPOEHHUA CXEMBEI
CHUHXPOHMU3AILINH YCP.
[lens paboOTHI: UCCAEAOBaTh TEOPETUUECKHE MPUHIMIMBI MOCTpoeHus cxeMbl YCP,
AKCIIEPUMEHTAJILHO OMNPENCIUTh MapaMeTphl MUMITYJIbCOB B KOHTPOJIBHBIX TOUYKaX
CXEMBI.
TEOPETUYECKOE OIINCAHHE.
Ha3nauenue cxemnl YCP.

+ B.H. (12B)
o
R2
1K
°
1
022 M
o 14 TR1 -
' BhrixogHok
" UMNYABC
Ezggg(?:man R1 CHHXPOHA3aLMK
390«
o- °

Puc. 1.1 1ipocras cxema poinenenms ummymscos CUHXPOHU3ALMH.

Ha3nauenue cxeMbl BBIJICJIICHUS CUTHAJIOB CUHXPOHM3AIUMU 3aKII0YaeTCsl B
TOM, YTOObI H3BJI€Yb W3 TIOJHOTO TEJIEBU3MOHHOTO CHUTHAjla HMMITYJIbChI
CUHXPOHU3ALIUM, pa3eIUTh HUX Ha CTPOYHbIE U KAJAPOBbIE W HANPaBUTHh B
COOTBETCTBYIOIIIME TEHEPAaTOphl pa3BEPTOK. ITOT TMPOLECC HE JOKEH ObITh
BOCIIPUUMYHMBBIM K H3MEHEHHUSM aMIUTUTYAbl U WH(GOPMAIIMOHHOMY COAECPKAHUIO
BUJICOCUTHAJIA.

HaroMHuM, 4TO MMIYJIbCHl CHUHXPOHU3AIMU PACIIONAratOTCA BBIIIE YPOBHS
yepHoro u 3aHuMaroT 30% oOmell aMIUIUTYIBI MOJTHOTO TEJICBU3MOHHOTO CHUTHAJA.
[TosToMy AJisl BBIZICTICHUSI UMITYJIbCOB CHMHXPOHHU3AIMKM W3 BHICOCUTHANIA TpeOyeTcs
TOJIBKO CXeMa OTPaHUYCHUSI.

Ha puc. 1.1 mnokazana mnpocrtasg cxemMa aMIUIMTYAHOTO CEJIEKTopa i
BBIJICJICHUS UMITYJILCOB cMHXpoHu3anuu. Kongencarop C1 obecnieunBaeT cMelIeHue
TR1 B pexum kmacca C, T. €. BHE TOYKHM OTCEUKH. I[Ipu OTCYTCTBUM BXOIHOTO
curtaia 06asa tpansuctopa TR1 umeer HyneBoi moreHuuan. Eciu Ha KoHaeHcaTOp
cea3u Cl mocTymaer BXONHOW CHTHAJI, TO TIOJIOKHUTENIbHAs 4YacTh CHUTHAJIA
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oOecrieunBaeT MPOBOAMMOCTh mepexoga ©Oa3za — amurrep. BcerneacrtBue
OTHOCHUTEJILHO OOJBIIOr0 3Ha4eHus noctossHHou Bpemenu 1enu CIR1 konaeHcarop
yaepKuBaeT 3apsja, co3mgaBas ooOpatHoe cmenienue (kmacc C) ans TRI1, BenmmumHa
KOTOPOTO 3aBUCUT OT aMIUTUTY/bI BXOJHOTO CUTHaNa. DTO YCIOBUE CIPABEIUBO IS
MOJIOKUTEIBHBIX ~ KOHIIOB  HMMITYJIbCOB  CUHXpOHU3aiuu. Buneoundopmarius,
pacrosiararoascs Huxe 3Toro ypoBHs, OyJieT, TakKuM 00pa3oM, OTCEUEeHa.
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5 BbIPABHUBAIOLLMX S lwupokux 'S BbIPABHUBAIOLLNX
6 UMNYNbCOB UMAYNLCOB  MMNYNBCOB

Puc. 1.2 Pvmynschl KagpoBoii CHHXPOHM3ALMY. @ — HEYETHbIA Kap; 6 — YeTHBIA Kajp.

[locne BblENEHUS HWMITYJIbCOB CHHXPOHM3alMM W3 IOJHOINO CHrHaja
MPUEMHHUK JIOJKEH ObITh CIIOCOOEH pa3nuyarh JBa THIA UMITYJIbCOB CHHXPOHU3AIINH.
BO3MOXHOCTH  pa3iMYeHHs] OCHOBaHA Ha TOM, YTO HMIIYJIbCBl KaJIpOBOMU
CUHXPOHU3ALIMH MOCHUIAIOTCS B BUAE CUTHAJIA C ITMPOTHO-UMITYJIbCHONM MOIYJISALIUEH,
COCTOSIIIETO M3 MATH CJIEAYIOIMX Jpyr 3a JPYyroM I[IUPOKUX HUMITYJIbCOB Ha
YABOEHHON 4YacToTe CTPOYHBIX UMITYIbcOB (puc. 1.2). KaapoBeiii oOpartHblii x0A
3aHMMaeT 25 TOJIHBIX CTPOK, YTO JaeT oOllee BpeMs TallleHus OOpaTHOTo Xoja
KaJipoBoi pa3BepTku 25x64 mrc = 1600 mkc. UToObl oOecneunuTh HEMPEPHIBHYIO
CTPOYHYIO CHHXPOHHU3AIMIO HAa BECh MEPUOJ TallleHUs OOpaTHOro Xojaa KaJapoBOM
pa3BepTKH, HEOOXOAMMO, YTOOBI 3aITy CKAIOIINI CTPOYHBIN (DPOHT MOSBIISIICS TaMm, I
OOBIYHO TOSABISAETCS HMMITYJIC CTPOYHOW CHUHXpoHM3auuu. lllupokue ummmynbchl ¢
JBOMHOM CTPOYHOW YaCTOTOM OOECIEUYMBAIOT BBIMIOJHEHUE H3TOTO  YCIIOBHSL.
JlononuuTenbHble (DPOHTHI, MOSABISIONINECS B TEYEHHE OOPAaTHOTO XoAa KaJpOBOM
pa3BepTKH, T€HEPATOp CTPOYHOM pa3BepTKH UTHOpupyeT. llepen MmiaThio MIKUPOKUMHU
KaJpOBbIMH HMIYJIbCAMU M TIOCIE€ HHUX BCTaBIAIOTCS NATh BbIPABHUBAIOIIMX
UMITYJIbCOB JJI1 00€CIIEYeHHs] HOPMAJIbHOU YEPECCTPOUHON Pa3BEPTKH.
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Pa3jesienne Ha HTerpupymoueii cxeme.

Haunbonee o6mmM crnocodoM paszzesieHus: CTPOYHBIX U KaJpOBBIX UMITYJIbCOB
CUHXPOHM3ALIMK SBJISIETCS HUCIOJNb30BaHHEe HUHTErpupyromniei cxemsl (puc. 1.3). Ee
nocrosinHas BpemeHu RC nomkHa ObITh 00JIbIIE IJTUTEILHOCTH CTPOYHOTO UMITYJIbCa
CUHXPOHM3AILINK, HO MEHBIIIE MPOIOJKUTEIILHOCTH BCEH CTPOKH, T. €. JOJKHA UMETh
3HaueHue okoyio 50 Mkc. Bo3aelcTBue Tako MHTErPUPYIOLICH CXEMbl Ha UMITYJIbChI
CMHXPOHM3allMM MoKa3aHo Ha puc. 1.4. KoHugeHcarop 3apsbkaercss BO BpeMms
MIPOXOXKICHUS UMIIyJIbca U PpPa3psKaercss BO BpPEMs €ro OTCYTCTBHS. 3apsi,
HaKariMBaeMbld KoHAeHcaTopoM C 3a BpeMsl MNPOXOXKICHHUS Y3KOTO HMITYJbCa,
HEBEJIMK, U OH IOJIHOCTBIO Pa3psiKAETCS] K MOMEHTY MOCTYIUIEHUS CIEIYIOIIEro
CTPOYHOTO wuMITyJibca. [IpyM NOCTYMIEHUMH KaJpOBBIX HMIYIbCOB KOHIEHCATOP
3apspKAeTCsl B TEUEHUE OOJNIBIIET0 BPEMEHH, a BpEeMsl €ro pa3psikeHus Mmajo. Takum
o0pa3oMm, 3aps]l Ha KOHJEHCATOPE HAKaIJIMBAETCA MO MEpe MOCTYIUIEHUS IIUPOKHX
MOCJEAOBATEeNIbHBIX HMITYJIbCOB, a TI0 Mepe TMOCTYIUICHUS BbIPABHUBAIOIINX
UMITYJIbCOB TPOUCXOAUT TIOCTENEHHOE pa3psokeHHe KoHAeHcaropa. I[lpu sTom
MOJIyyaeTcsl HapacTaloluil mnepeaHudl (QpoHT, KOTOphIM 3arem oOpe3aercst aJis
yIaJeHus «ImyJbCallui» Ha €ro BepuinHe W (OPMUPOBAHUS HMITYJIbCA KaJIpPOBOM
CUHXPOHM3ALIHUH.

R
BxogAHbie — . C —— WM CTpouHble
CHHXPOMMIY/BCh! T \ UMITYSbCHI
KaapoBbii
MMNYNBC
o &*———0

Puc. 1.3 M urterpupyromas cxemMa JUls pa3aeieHIs AMITYJIbCOB.
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Puc. 1.4 Brugnue unterpupyomeit cxeMsl Ha MMIY/TbChI CHHXPOHHU3ALIAH.

BripaBHuBaOIIEe MMITYJIbChHI.

YepeccTpouHas pa3BepTka OOECIEeYMBAET CKAaHUPOBAHUE JABYX Ppa3IMYHBIX
MOJIyKaJIpOB — HEYETHOrO0 M YETHOro. OTH JBa MOJyKajgpa HE OJUHAKOBBHI.
OOpatHbIil X0 B KOHIIE YETHOTO TONyKaJpa HAYMHAETCS Ha KOHIIE CTPOKHU, B TO
BpeMsl KaK OOpaTHBIN XOJ B KOHIIE HEYETHOTO TOJyKaJpa HAYMHAETCS B CEpeIuHE
cTpoku. Pasznmnune B CTapTOBOM TOYKE JBYX IMOJYKAJAPOB IMPUBOIUT K PA3IMUYHUIO BO
BPEMEHAX HapacTaHUs MMITYJIbCOB KaJpPOBOM CHHXPOHU3ALMHA HEYETHOTO U YETHOTO
MOJYKaJpOB HAa BBIXOJIE MHTETPUPYIOLIEH LENU; B PE3YJIbTATE MOIYyYAETCs IIOX0E
yepenoBanre. OIMHAKOBBICE BpPEMEHA HApacTaHUS MOXKHO MOJYYWUTh, BBOISI 10 U
MOCJIE  IIHUPOKUX  HMMITYJIbCOB  BBIPABHUBAIOIIME  WUMITYJbChl.  [IpumeHeHue
BBIPAaBHUBAIOIINX UMITYJIbCOB TapaHTUPYET, UTO opMa UMIYJIbCa HEMOCPEICTBEHHO
JI0 M Cpa3y >Ke IOCJe MHUPOKUX HMMIYJIbCOB OyleT OJMHAKOBA Il YETHOTO U
HEYETHOTO MONYKaApOB. BiMsHUME HHTErpUpyrolIed LENW Ha HEYETHBIE M YETHBIC
MOJIyKaIpbl TIOKa3aHo Ha puc. 1.5. BelpaBHUBAIOMINE UMITYJIbCHI, KOTOPBIE MPOXOIAT
C YABOCHHOW YaCTOTOM CTPOYHOU PA3BEPTKH, COBIIAJAIOT C KOHLIOM CTPOKH JJISt
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YETHOI'O MOJYyKaJpa U C CEPEAUHOM CTPOKHM Uil HEYETHOIO MOJyKajapa, YTO AAET
OJIMHAKOBBIE BPEMEHA HAPACTaHUS U JEHTUYHbIE LUKIIBI OOPaTHOIO XO/a.

Nmnynbe kaapoBoi CUHXpOHU3AIUU, HGOPMUPYEMBIA HHTETPUPYIOIIEH TIETbIO,
He o0najzaer AOCTaTO4YHO KPYThbIM (PpoHTOM. KpyTH3Hy (PpOHTa MOKHO MOBBICUTb,
UCIIONB3YSl YCUIIEHUE U OTCEUYKY. B TO k€ BpeMsl IOCTOMHCTBO MEJJIEHHOIO OTKJIMKA
3aKJIFOYAETCA B TOM, YTO IIPYU TAKOM OTKJIMKE CHUKAETCS BIIMSIHUE Mapa3sUTHBIX WU
CIIy4alHBbIX KPAaTKOBPEMEHHBIX UMITYJILCOB; IIEPEXOIHBIE ITPOLIECCHI MOTYT BBI3BIBATh
HapylICHUWE KAaJApOBOM  CHUHXPOHM3ALMUHU, MPOSABIAIOLICECS  KaK  JIPOXKAHUE

M300paKeHUS.
BuipaBHvBaioLme
.
UMIYNbCHI 1

B s | [ e M

HeyeTHbiiA U ﬂ U U U U ﬂ ﬂ

S/
YeTHblit

HeyeTHbi
Tlepennwnit
Kpait nMnynbca
CMHXDOHK3ALMM YETHOIO 1
HEYETHOro NOMyKaapoe

Puc. 1.5 Brnugnue MHTEIPUPYIOLIEH e Ha YeTHbIE M HEYEeTHBIE IONAYKaAPHI.

IIpumenenue nudPpepeHUPYOLIEH CXEMBbI.

NMnynbChl ¢ O4Y€Hb KpYyThIMHU (GPOHTAMU MOXKHO TOJYYUTh, HUCIONb3Ys
nuddepennpanbayo cxemy. Eciiv mocTosiHHAs BPEMEHU UMEET TOT Ke MOPSI0K, UTO
U TIEpUOJl BXOJIHOTO CUTHAJla, TO CUTHAJI Ha BBIXoJe AUdPepeHIInanIbHOU CXEMBI
Oymer mo (opme coBMagaTh C BXOAHBIM CHUTHAJIOM, HO HMETh JPYrol ypoBEHb
MOCTOSIHHOM cocTasiisitonied. Ha puc. 1.6,a moka3aH BBIXOIHOW CUTHAJI JUJISl CIIydas,
KOTZla CUTHAJl Ha BXojae Au(depeHInaibHOi cXeMbl UMEET BBICOKHI KOd(PPUIIUEHT
3allOJIHEHUS, T. €. TPEJCTABISAECT COOOW OTpHUIATENbHBIE Y3KHE UMITYJIbChI, MIOXOXKHE
HA UMITYJIbCHI CTPOYHOU cuHXpoHm3anuu. Ha puc.1.6,0 mokasaH BBIXOHOUM CUTHAII,
Korna Kod(pPUIMEHT 3amojHEeHWs Ha BXOJE YMEHBINAETCS JO0 BEJIMYHUHBI, MHOTO
MEHBIIECH EOUHHUIIBI, T. €. KOrAa Ha BXOJA MOCTYNAKOT IOJOKUTEIbHBIE Y3KUE
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MMITYJIbCBI, IIOX0’KUE Ha IIUPOKUE KAaIPOBBIE UMITYJIbCHI. B mepBOM cilyyae BEIXOAHOU
MMIIyJIbC HMEET OTPULATEIBHYIO IMOJISIPHOCTb, BO BTOPOM — IOJIOXKUTEIBHYIO.
CrnenoBaTenbHO, MIUPOKUE KAaTPOBBIE MMITYJIBCHI MOXKHO MOJHATH BBIIIE CTPOYHBIX
UMITyJIbCOB CHUHXpOHM3auuu (puc. 1.7). BbIXogHOW cUrHam orpaHu4yuBaeTcs s
yaajaeHus: KoJeOaHuil o aMIUIUTYAe M MOJYUYEHHUs KPYThIX 3aIlyCKaroIIMX (PPOHTOB.
N B 5TOM cilydae BBIpaBHUBAIOIIME HMMIIYJIbCHI OOECIEUHMBAIOT HJIEHTUYHOCTH
KaJIpOBBIX UMITYJIbCOB JUJI YETHOTO U HEYETHOI'O MOJIYyKaIpOB.

BxopHo# Wi LUupokuit
WMITYBC BXOZIHOW
CTPOYHOW KAPOBhIlA
CHHXPOHU3ELIUU UMNY/bC
i v ! P i
it Loy 1! 1y
1t ty I : [
[ Iy {
bt Iy i L
1t [
- L +
BuXOHOM ] : ool
0B WrHan
cirHan 08— c
- - Puc. 1.6 ﬂ.eﬁCTBI/Ie
audpepeHIUpPYIO-
a 6 IEW CXEMEL.
BuipasHupaouwe  llinpokue BoipagHuBaiowue
UMITYALCHI Ka/IpOBbIE MMAYNIBCH  UMMYNBCH
624 1l 625 | 1 2
s 1111
7 Vi i
bi
aanymee 1 111 IRl
[ ol
0 [
oo |
08 Puc. 1.7  Biugnue nud-
Wmnynue dbepeHIIpYIONIEH CXEMBI
CTPONHOM - HAa UMIIVILCHEl CUHXPO-

CHHXOHM3ALMY = HU3AIUY.
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Tunosasi cxema BblIeJIeHUS UMITYJIbCOB CHHXPOHU3AI[MH.

Ha puc. 1.8 noka3ana TunoBasi cxeMa BbIJCJICHHUSI UMITYJIbCOB CHHXPOHU3AIUY;
B 3TOM cxeme TRS — TpaH3ucTOp CXeMbl BBIAECIEHUS, CMENIEHHbIM B kKiacc C
koHAeHcaTopoMm cBsizu C47. Ob6parnoe cmemnienue —0,68 B 3amaercst pe3uctopom
R35. Ha komnexkrope TRS BbipaOaThiBatOTCsl OTpULIATENIbHBIE CTPOYHBIE U KaJI[POBBIE
UMITyJIbChl  CUHXpOoHU3auu. CTpouHble UMIYAbCh AU EepeHIupyoTcs Ha
koHAeHcaTtope C81 mepen momadell Ha TeHEpaTop CTPOYHOM pa3BepTKU. Kamposeie
UMITYJIbChl TIEpEeJ TOAAaYed Ha TEeHEepaTop KaJApOBOW pPa3BEPTKHM HMHTETPUPYIOTCS
neneto R39/C49 u orpanmuumBarorcss auoaoM D4. UYtoObl mNOMy4UTh KpyThie
3aIrycKaroIme PpoHTHI Ha BBIXO/IE, TpaH3UuCTOp TRS mMeeT BHICOKYIO 4acTOTy cpesa.

MonHbik
/ BUASOCATHAN

R37 R3g D4 L_M.J

SHO e 7 164171 Ha reseparop ” H
BG107B kapposoun
pa3BepTKy
Cxema §i§
BhENEHIS a3,
AMYNBCOB r | ¢ Bamec]
cuxponmsay  ~——fp————
8t Ha rexeparop H H
148 CTPOYHOM
pa3BepTKA

Puc. 1.8 (CxeMa BrIaeIeHUS UMIIYILCOB cruHxpormn3aunu (pupma Decca).
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Hlymbl.

NHorna Ha TOMHBIA BHUJICOCHUTHAN HAKJIAJBIBAIOTCS CIy4YalHBIE WMITYJIBCHI,
BO3HMKAIOIIME M3-3a IIIYMOB M JIPYTUX MOMEX. DTH UMMYJbChI MOX0KH HA UMITYJIbChI
CMHXPOHU3ALIMM M MOTYT 3allyCKaTh TE€HEpaTrop pPa3BEPTKUM B HEMOAXOMASIINE
MOMEHTBHI BpeMeHH. Eciaum peub HAET O TreHeparope KaJapoBOM pa3BEPTKU, TO
HHTETPUPYIOIIAsl CcXeMa, KOoTopas UMeeT MEICHHYI peakiuio, youpaer
OOJBIIMHCTBO TakuX ITyMoB. OJHAKO CIydailHbIE MMITYJIbCHI, KOTOPhIE BO3HUKAIOT
ONMKe K KOHITY Kajpa, BBI3BIBAIOT KAJIPOBBIM WIIM TIONYKaJIPOBBINA CABUT. UTOOBI
n30eXaTh ATOTO M IOJIYYUTHh CBOOOMHBIM OT IOMEX BBIXOJHOW CHUTHAJI OT CXEMBI
BBIICJIEHUSI HMITYJIbCOB CHHXPOHM3AllMM, MOXHO HCIIOJIb30BAaTh MOPOTOBBIN
IIyMOITOIABUTEIIb.

B cnywae reHepatopa CTpOYHOM pa3BEPTKU IOMEXM MPHUBOIAT K Tak
Ha3bIBAEMOMY Pa3pbIBy CTPOK, IOCKOJIBKY HEKOTOpPbIE€ CTPOKH CMEIIAITCA I10
OTHOIICHUIO K ApyruM. Ha BepTUKaIbHBIX 3JIEMEHTAX Pa3pbiB CTPOK MPOSIBIISIETCS B
BHUJIC HEPOBHBIX KpaeB. Pa3ppiBa CTpPOK MOXKHO H30€XKaTh, MCIOIB3YS CXEMY
MHEPUHUOHHOW CHUHXpOHU3aMU. [I[pUHLIMIT NEHCTBUS MHEPUUOHHOM CUHXPOHHU3ALIUU
aQHAJIOTUYCH MPUHITUITY JCHCTBHUS MEXaHHYECKOTO MaxOBHKa, KOTOPBIA Oriaromaps
CBOEMY OOJIBIIIOMY MOMEHTY MHEPIIUU COXPAHSIET CPEIHIOI0 CKOPOCTh, HECMOTPS Ha
ciyJaiiHple koneOanus. CxemMa MHEPIIMOHHON CHHXPOHHU3AIMHU COXPAHSAET CPEIHIOI0
4acTOTy MMITYJIbCOB CHUHXPOHM3AIUM ITyTEM KOHTPOJSL M COXPAHCHUs CpEIHEH
9acTOTHl OOJBIIOTO 4YHCIAa TOCTYHAIOMUX HMITYJIBCOB, IIOTOMY CIyYaiHbIC
UMITYJIBCBI OyAYT OYCHB C1ab0 BIUATH HAa YaCTOTY.

MHepLMOoHHBIA
AVCKDUMUHATOP
v
e N
cxeMbl . y .
or nEHIS Gasosbifl | [conaxmsaouas] | Peaxrvenas |, | Ctpousii | | Crpowwii | CTPOUbE
B nviibcos |KOMABRaTCp uens "3 | crynenb reWepatop | | Bbxog | - olloHAoume
CHHXPOUMITY Karyiuky INT
OCTOSHHO® }
‘ yMIpaBASoLLy )
HanpsXeHve _
Cipounas
CHHXPOHUIBLIR

Puc. 1.9 CxeMa MHEPLIMOHHON CUHXPOHM3ALUMU.

biiok-cxema WHEPUMOHHOTO CUHXpOHHM3aTOopa IokazaHa Ha puc. 1.9. Ona
COJIEP>KUT MHEPIIMOHHBINA TUCKPUMUHATOP, 32 KOTOPBIM CIIEAYET PEaKTUBHAS CTYIIEHb
JUIsL  yOpaBlIEHUS 4YacTOTOM reHeparopa CTpok. COOCTBEHHO WHEPIUOHHBIN
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JTUCKPUMHUHATOP COCTOMT U3 (Pa30BOro KomIaparopa, WiIM JIUCKPUMUHATOPA, U
crnaxuBaromeir mnenu. ®a3oBbIi  KOMIIapaTop BbIpaOATHIBACT  YIPABISAIONICE
HaIpspKEHUEe, TPONOPLUUOHAIBHOE UHTEPBATY BPEMEHH, T. €. daze, MEXIAYCTPOUHBIM
TreHEPATOpPOM W TMOCTYHAIOIUMH UMIYJIbCaMH CUHXPOHHU3AIMU. 3aTeM HaIlpsHKEHUE
criakuBaercss  QuiIbTpoM  HIKHUX — YacToT. Jlis  obOecredeHuss  Xopolen
MIOMEX0YCTOMYMBOCTH MHEPIIMOHHBIA TUCKPUMHUHATOP JTOJKEH 001aaTh IOCTAaTOYHO
MEJIJICHHON peakiuei, T. €. OONBIION MOCTOSHHOW BPEMEHHM CIIIAKHBAIOIICH IIETH,
4yTOOBI ~CpEIHSsl 4YacToTa BbIOWpaiach 1O OONBIIOMY YHCIYy HMITYJIBCOB
CUHXPOHM3alNHU CTPOK. OJHAKO MOCTOSHHAs BPEMEHU OMPENENAET TaKXKe IOJI0CY
3aTATMBAHUS YacTOTbl HMHEPUHMOHHOTO JucKpuMuHaropa. Ilomoca 3arsruBaHus
4acTOThl — 93TO JHMala3oH CJABUra 4YacTOThl Te€Heparopa, B IMpeaenax KOTOpOro
JTUCKPUMHUHATOP CTAaOWIM3UPYET TEeHeparop ©0€3 pydyHOW peryaupoBKH YacTOTHI
CTpoK. Manas NOCTOSHHasE BpPEMEHU TMOBBIIAET YYyBCTBUTEIBHOCTH W,
CJIEIOBATENIbHO, PACIIUPSAET MOJIOCY 3aTATUBAHUS YACTOThI JUCKPUMHUHATOpA. 37€Ch
ClIeIyeT HCKaTh KOMIIPOMHUCC, YTOObI TeHeparop o0ianan CTaOUIbHOCTBIO B
npezieliax MojaoChl 3aTATMBAHUS YaCTOThI TUCKPUMHUHATOPA.
NHepuMoHHBIA TUCKPUMUHATOP.

VYhponieHHas cxeMa MHEPIMOHHOTO AUCKPUMHUHATOpa Moka3zaHa Ha puc. 1.10;
Ha o9toii cxeme C4/R4 — coiaxuparomas 1enb.  MMIOyabeel  CTpOYHOM
CUHXPOHU3AIMKA C BBIXOJHOTO CTPOYHOTO TpaHC(HOpMaTopa WHTETPUPYIOTCS IETBIO
R1/C1, pe3ynbTupyrOMHi ASTaJOHHBIA NHIOOOpPA3HBIA CHTHAN TMOCTYHAeT uepes
xoraencarop C2 Ha (azoBsiii kommapatop D1/D2. B 1o e BpeMs oTpHUIlaTelIbHbBIE
UMITYJIbChl CHUHXPOHM3AlIMM OT CXEMbl BBIACJICHUS HMMIYJIbCOB CHUHXPOHHM3ALIUU
MOCTYIAIOT B KOMITapaTop yepe3 karoasl auoaoB D1 u D2, nepeBoas 3Tu auoasl B
COCTOSIHUE MPOBOAMMOCTA W OrpaHUYMBAsl ATAJOHHBIN MHJIOOOpPA3HBIA CUTHAI B
TEUEHUE JTTUTEILHOCTU CTPOYHOTO UMITYJIbCA.

Ecnu ctpounslii reHepaTop paboTaeT Ha MPaBUIBLHOM YaCTOTE, TO U UMITYJIbC
CUHXPOHM3ALINM, U ITAJOHHBIM MUJIO00pa3HbI CUTHAI OyIyT COBNaJaTh, Kak €Clu
Obl UI000pa3Hblil curnan gukcuposaiica Ha 0 B (Touka A Ha puc. 1.11). Iuoast D1
u D2 OTKpbITBI B paBHOW cTeneHu, U TOkU Il m [2 kommeHcupyror npyr apyra; B
pe3ynbTare BhIXOJHON CUTHAJ UMEET HYJIEBYIO IOCTOSIHHYIO COCTABIISIOLIYIO.

Ecnu crpounslii reHeparop paboTaeT HECKOJIbKO ObICTpee, MUI000pa3HbIi
CUTHAJI UMeeT 00Jiee BBICOKYIO YaCTOTy U, CJIEIOBATEIbHO, 00Jiee KOPOTKHUI MEePHO/,
B aToMm ciiydae uMmybC CHHXpOHU3AIMH OyJeT COBMAAaTh ¢ OTPHUIATEILHON YacThIO
MAJIO00Pa3HOTO CHUTHAJa, BbI3bIBas BKItoYeHHe auoga D2. CrnepoBaTenbHO, Ha
BBIXO/IE TOSIBUTCSI TIOCTOSIHHAsI COCTABJISIONIAsl OTPHUIIATENIbHOW mojisipHocTu. U
Hao0O0POT, €CJIM reHepaTop padoTaeT MeAJICHHEe, TO UMITYJIbC CUHXPOHHU3AINU OyIeT
COBIIAJIaTh C MOJOKUTEIBHOM YaCcThIO MIUJIO0OPA3HOT0 CUTHAJIA. BHI3BIBASI BKIIOUCHUE
nuona D1 v mosiBiIeHHE TTOIOKUTEILHON OCTOSHHON COCTABIISIOIIEN HA BEIXOJIE.

Ha puc. 1.12 noka3zana cxemMa MHEPIMOHHOTO AUCKPUMHUHATOPA, COAEpIKaIIast
pacmenurenib (a3, VMIynbCchl CTPOYHON CHUHXPOHM3ALMM CO CXEMbI BBIJICICHUS
UMITyJIbCOB CUHXpoHM3auuu VT9 moctymaror uepe3 AuddepeHIupyonyo Ieb
C106/R118 na pacmenutens ¢a3 VT12. Ha wuHepHMOHHBIA JUCKPUMUHATOP
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MOJIAI0TCA JIBa UMMYJbca CUHXpoHU3anuu Ml u M2, Haxonsinuecs: B npoTuBoda-3e,
KOTOphIE mepeBoAsT auoanl W25 m W26 B mnpoBopsiiee cocTtosHue. B Touke
COCIMHEHUS JBYX JIMOJOB IPOUCXOAUT (pUKCAIUsl HSTAJIOHHOTO MHUI000pa3HOro
curHayia, kak Obuto onucaHo Beime. Kowgencatop C109 orHocuTcs K

CITIAKMBAIOIIEMY q)HHLpr, KOTOpBIfI IMUTAaCT IMOCTOAHHBIM TOKOM PCaKTHBHYIO
CTYIICHb.

R1 c2 ’( R4 Buixoq
-U——U- —*—CJ—I—G —{ "}

c1
OTanoHHbIA

CUHXPOUMIYALC

C BbIXOAHOFO

CTPO4HOrO D1 R2
TpaHcdopMaTopa

- JL .J.L 4

gl "~y
}’ I' c3

O7 cxembl D2 R3
BbiENEeHUA
CUHXPOUMITYNBCOB

e

Vi

Puc. 1.10 VYrnpouieHHas cXeMa HHEPIMOHHOTO TUCKPUMUHATOPA.

o -a— YpOBEHb
ukcaumm

s i it

Puc. 1.11 | MHepunoHHBIA ITUCKPUMUHATOP NpH paboTe CTPOUYHOIO reHepaTopa He
IIPAaBUJILHOM YaCTOTE.



WmrynsCol CTROYHOM ¢
KafPOBO# CUHXPOHU3ALMM

M1 0 +30p
c103
- L
— r 022 +11B
RHSU
3M3
M2
L :u;s
K
e
VvT9
12
- |
anrm ——= Ha peaKtusnyio
270n cTyneHs
R116 C108 {1544 12¢
47x 01 L9
M 022
TEf
R119 R127
470 %3
Ha kagposyio
pasgepTky = . .
—=S— JranonHbit maneobpazhbit
Cxema Buifienesss  Pacwenvtens VHepUMOHHbIA CUIHA OT BMXORHOMG
CUHXDOUMIYAbCOB a3 AMCKPUMUHETOD CTPQHHOrO TPaHchOpMaTopa

Puic. 1.12 - Wuepunonssil qnuckpumMuHarop (npuemHunk Ferguson 1600).

4!
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PeakTuBHAasl CTylEHb.

Ha3nauenne  peakTMBHOM  CTyNEHHM  3aKJIO4aeTcsi B TOM,  4YTOOBI
npeoOpa3oBbIBaTh M3MEHEHHUSI TMOCTOSHHOTO  YIPABJSIONIETO HANPSOKEHUS B
W3MEHEHUsI PeakTUBHOCTHU. JIJisi 3TOW 1eiu OOBIYHO MCHOJB3YIOT BapakTop, XOTS
MOXXHO TMPHUMEHSATh M OWMNOJISApPHBIE U TIOJEBBIE TPaH3UCTOpHl. Bapaktop —
MOJIYIIPOBOJHUKOBBIM JTHOA, IO MPUHLUIYY JEHCTBUS AHAJIOTMYHBIA BapUKamy,
UCIIONb3YETCA MPEUMYIIECTBEHHO KaK HEJIWHEHHBIN JJIEMEHT B YMHOXHUTEISIX
YacTOThI, a TakKXKe JJIs YCWJICHHUS KoJIeOaHWS B MapaMETPUUYECKUX YCHUITUTENSIX
CBEPXBBICOKOYACTOTHOTO JAWamna3oHa. biaromaps ToMy 4YTO M0OpH HW3MEHEHUU
HanpsDKeHWs] Ha JIMOJIE OT MPSMOro 10 OOpaTHOro ero €MKOCTh MEHSIETCS Ha
HECKOJIBKO TIOPSIIKOB, TO OH MOXET OBITh UCIHOJb30BaH KakK TEPEMEHHBIN
KOHJIEHCATOP.

Ha puc. 1.13 noka3aHa cxema pEakKTUBHOW CTYIIEHU, KOTOpas COIEPIKHUT
TPaH3UCTOP, BKJIIOYEHHBIN MO cxeMe ¢ obmieit 0azoil. Dnementsl L1/C4 obpasyroT
4acTh PE30HAHCHOTO KOHTYpa cTpouHoro reneparopa. ®azocasuraromias nens C1/R1
yepe3 KoHaeHcarop cBs3u C2 olecreynBaeT CUTHAIbHYIO 00paTHyro cBsi3b. Eciu
peaktuBHOEe comnpotuBieHue C1 crmenaTh MHOTo OOJBITUM conpoTuBieHus R1, To
JI0JISI BBIXOJIHOTO CUTHaja, KOTOpas BO3BPAILAETCsl HA SMUTTED, 3aMa3AbIBAET MOYTH
Ha 90° d4TO COOTBETCTBYET €MKOCTHOMY COIPOTHBJIEHUIO. BenumumHa 3TOrO
PEaKTUBHOTO COMPOTUBJICHUS, MPUXOAsIIErocs, 1mo cymectBy, Ha uens L1/CI,
3ajiaeTcsa pabodeil TOYKOW TPAH3UCTOPA, KOTOPYIO MOXKHO PEryIHpPOBaTh C TTIOMOIIBIO
MOCTOSIHHOTO HAIPsDKEHMSI, TOCTYNAIOIEro Ha 6asy.

+BH
********* m
|
CTpoYHbIA ;
reseparop |
t
MocrosHoe viasnsomee | | bem—m—m—— J
OCTOSIHHOE YnpasnaiolLee
HanpAXeHue
OT MHEPUMOHHOTO —+————¢-
DMCKDVMKHATOpa
10 Mk
e C3
22w RZ R1
680 Om 150m
o . Puc. 1.13 Cxema peakTuB-

h HOM CTYTICHM.
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CTa0dlJIbHOCTD HMITYJILCOB 00OPATHOIO X0/1a CTPOYHOI pPa3BepPTKH.

CraOWJIbHOCTh HMIYJIBCOB OOPAaTHOTO XOJla CTPOYHOM pPa3BEPTKU UIPAET
BOXHYIO POJIb B 00OECHEUEHUH YCTOMYMBOCTH H300paxeHus. Ocoboe 3HaueHHE
CTa0MJILHOCTh MMITYJIbCOB OOpaTHOTO XOja MPUOOpPETAaeT B IBETHBIX MPUEMHUKAX,
MOCKOJIbKY HMIYJIbChl CTPOYHOM CHHXPOHHU3AIMU MCIOJB3YIOTCA B IIBETHOM
JIEKOJIEpe JIJIsl BBITIOJTHEHUS Psiia CTPOOUPYIONTUX (PYHKIIHIA.

HecmoTpst Ha TO 4YTO CTPOYHBIA I€HEPATOP CUHXPOHU3UPYETCS C MOMOULIBIO
CXEMbl MHEPIMOHHOM CHUHXPOHHU3AIMH, MPOOIEeMbl CTAOMIBHOCTU OOpaTHOrO Xoja
CTPOYHON Pa3BEPTKU HUKOMM OOPa30M IMOJHOCTHIO HE PEHIaloTCsa. ITO OObSICHSIETCS
TEM, YTO BBIXOJHAsI CTYNEHb CTPOYHOM Pa3BEPTKH, KOTOPAs HCIOJIb3yeT OOpaTHBIM
XOJ CTPOYHOU pa3BEPTKHU AJIsI MOJYYEHHUS BHICOKOBOJIBTHOTO HAIPSKEHUS, JOHKHA
o0OecrnieunBaTh HEMPEPHIBHO MEHSIIOIIUKCS TOK Jyda TpyOku. TOk jgyda MEHsieTcs B
COOTBETCTBUM C UBMEHEHUSIMU SIPKOCTH IO CTPOKE. ITU U3MEHEHHUs], B CBOIO OUYEPE/Ib,
MEHSIIOT TPeOOBaHUS, MPEIBSIBIIEMbIE K BBIXOAHOW CTYNEHH CTPOYHOU pa3BEpPTKH,
BbI3bIBAS U3MEHEHUS CHHXPOHHU3AIMU OOpaTHOrO Xoja CTPOYHOM pa3BEpTKH.
CraOuibHOCTL OOpaTHOTO XOAa CTPOYHOM pa3BEpTKHM MOXKHO CYIIECTBEHHO
VAYYIINTh, UCTOJB3Ys WHTErpajbHbIE MHKPOCXEMBI, COJAEpIKallue 0ojiee TOYHBIE
CUCTEMBI NHEPLIMOHHOW CHHXPOHU3ALUU.

HNHuTerpanbHbie cxeMbl AJ151 00pa00TKHM UMITYJIbCOB CHHXPOHHM3AIUH.

Ha puc. 1.14 nokazana 060011eHHast CTPYKTypHasi CXeMa CUCTEMbI 00pabOTKH
UMITYyJIbCOB cHHXpoHu3auu Ha ocHoBe MC, B kotopoit DAITY paboraer kak cxema
WHEPIIMOHHON cUHXpOoHM3aIuu. CTabuiIbHOCTh 00PAaTHOTO XOAa CTPOYHON pa3BepTKU
nocrturaercst onaronapsi npumeHennto 1Byx cuctem GAITY — DAITY] u OAITY2.
da30BbIi HeTekTOp |1 cpaBHUBAET a3y BHIXOJHOTO CHTHAJA TIPSIMOYTOJIBHON (HOPMBI,
NOCTYMAIOIIEr0 OT CTPOYHOrO TreHeparopa, ¢ (a3oil uMIyJbca CTPOYHOU
CUHXPOHM3ALIMKU OT CXEMbI BBIJICJICHUS] UMITYJIbCOB CHHXPOHHU3AIMU U 00EeCIIeuynBaeT
paboTy CTPOYHOrO0 TreHeparopa ¢ MPaBUIbHBIMH dYacToToM U (azoin. Da3oBbIi
JIETEKTOp 2 cpaBHUBAeT (pa3zy CTPOYHOro reHeparopa ¢ (pazoif ummynabca 0OpaTHOTO
X0/la CTPOYHOM pa3BEpPTKHU, IOCTYMAIOIIETO OT BBIXOAHOM CTYNEHH CTPOYHOM
pa3BepTku. JItoObie a30BbIe UCKAKEHUST KOPPEKTUPYIOTCS (ha30CIBUTAOIIEH 1IETIbIO,
KOTOpas SIBJISIETCA, MO CYLIECTBY, IIMPOTHO-UMITYJIbCHBIM MOAYJISITOPOM U U3MEHSET
HIMPUHY U, CJIEI0OBATENIbHO, a3y BBHIXOJHOTO MPSAMOYTOJIBLHOTO UMITYJIbCA CTPOYHOTO
reHeparopa.

OObryHO m1s peryaupoBanusi 4yBcTBUTENbHOCTH DAITYI B cxemy cTpouHOi
CUHXPOHU3AIMHA BKIIIOYAIOT TPETHIO CUCTEMY (Da30BOM aBTOMOACTPOWKH YaCTOTHI
(puc. 1.15). Ilpu BrIFOUEHWH NPUEMHHKA, TEPEKIIOYCHUHM KaHAJOB WU ClIabom
CUTHaJE, KOIJla BO3HUKAET MIHOBEHHAasi TOTEPs CUHXPOHU3AIUU CTPOYHOTO
reHeparopa, *xejaareabHo, uTo0bl cucteMa MAIIY] umena ObICTpyIO peakiiuio, T. €.
HU3KYI0 YyBCTBUTEJIBHOCTH ()a30BOTO JIETEKTOpPAa M Malyl MOCTOSHHYIO BPEMEHHU
dbunsTpa. B 3TOM ciiydyae MOXHO 0OeCHeuUTh XOpOIllee 3aTATMBAHME YacTOTHI U
OBICTPYIO CHHXpOHM3aIMI0. Kak TONbKO T€HEpaTop BXOAUT B CHHXPOHM3ALIMIO, JJIs
MOBBIIIEHUS TOYHOCTM TE€HEparopa W IMOBBINIEHHS YCTOWYMBOCTH K ILIyMaM H
MIOMEXAM JKEJIaTe€JIbHAa MEIJICHHAsl pEeaKUHus, T. €. BBICOKAas UYyBCTBUTEIBHOCTb H
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OonpITas TOCTOSHHAsT BpeMeHU. UTOOBI OCYIIECTBHTH TaKyl0 CMEHY pEKHMa,
(da3oBpIii AeTeKTOp 3 cpaBHHUBaeT (hasy HMITyIbca OOpPAaTHOTO XOAa CTPOYHOM
pa3BepTKH OT BBIXOMHON CTYNEHH C WMIYJIbCOM CHHXPOHHM3AIUU OT CXEMBI
BBIICJICHUSI UMITYJILCOB CHHXpOHM3aIuu. Korma (as3el IByX UMITYJIBCOB COBITAJIAIOT,
Ha BBIXOJIC MOSBJSETCS CHTHAJI W CXEMa YIPaBICHUS MEHSECT YyBCTBHTEIBHOCTH
OAIIY1 u mocTostHHYIO BpeMeHu duiibTpa 1.

OBpambiil XOa
[ —€——— CTpONHOI Pa3BepTKu
OT BLIXOAHOW CTYNeHu
NMiynbebt -
A\POBOW Dazosbii
CHHXPOHMU3ALMM JAevextop 2
. + GuneTp
dANY2 v
i Cxema a3oBwil } e orpos
gon:gtcv;' nfa? BbiJEneHus fevextop 1 > CTpouHsif Oasocasuraiowas | dopmmp oeaten,
i CHHXPOUMNYNBLOB + GUALTP rexeparop ens o
CTyneRs

A

GANYY

Puc. 1.14 O6006umeHHaa cxeMa CHUCTEMBI 00paboTKH UMIYILCOB CHHXPOHM3AIIMY HaA OC-
Hose UC.

. Qasoebi
CTPONHOH PasBepTkH + GUnbTp YTpaBEHHA

WMnynbewl
c1pg¥moﬁ GAMH3 l

CYHXPOHI3BUMN jl:
. Cxema . .
MonHolt _yf  peynerenys %308“"1 > Owwmpi >  Croowsit 1,
BABOCUTHAN | cyuxpOMMIYLO08 AeTextop reHeparop
QA 1

Puc. 1.15 YayuuwieHHas crpykrypa MC 1 06paboTKy MMITYIbCOB CHHXPOHU3ALMMY.

Hekotopble MHTErpajgbHble CXeMbl UCHOIB3YIOT 1Be cucteMbl DAITY BMecTo
OAITY1 — «wmemneHHbIi» (Pa3oBbI ETEKTOp U «OBICTPHI» (ha30BBIA JAETEKTOP
(puc. 1.16). KimroueBasi cxema BBIOMpAeT OAWMH W3 ABYX (DA30BBIX JIE€TEKTOPOB B
COOTBETCTBHHM C YIPABISIIONIMM BO3JEHCTBUEM JETEKTOpa COBIAJIECHUNA. OITOT
JIETEKTOP CpaBHUBAET BBIXOJHOW CHUTHAJI CTPOYHOTO TEHEpaTropa C HUMITYJIbCOM
CUHXPOHU3AIMHA OT CXEMBI BBIJICICHUS UMITYIHCOB CHHXpoHM3aruu. [Ipu Oomnbiroi
pasHocTu (ha3, HampuMep BO BpeMs MEPEKIIOYCHUS KaHAJOB, JIETEKTOP COBMAJACHHMA
BBIJIJA€T KOMaH/y KJIIOYEBOM cXeMe BhIOpaTh «OBICTpPHI» (pa3zoBbiit nerektop 1. Ilpu
HOPMAJIbHBIX YCJIOBHSX TpHUEMa JETEKTOp COBIIAJIEHWN BBOAUT B JCHCTBHUE
«MEIJICHHBIN» (a30BbIi JETEKTOp 2. AHAIIOTHYHO, OBICTPBIN OTKIIMK JKeIaTeeH sl
CUTHaJja ¢ JICHTHI BUaeoMaruutodoHa. B 3ToMm ciayyae mocpencTBOM MepeKIIOueHUs
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B pexxuMme AV Ha BbIBozie 18 B meiicTBUe BBOAUTCS ObICTPHIN (ha30BbIi geTekTop 1.
[Ipr MOJHOM OTCYTCTBHM BHAEOCHTHaNa JETEKTOP COBIAJACHUN BKIIOYAET CXEMY
OecIyMHOM HACTPONKH, KOTOPYIO MOXKHO MCIIOJIH30BaTh JIJIsl OECIIYMHON HACTPOUKHU
3ByKa. Jlis1 mosyuenust 6osee AByX YpPOBHEHM UyBCTBUTEIBLHOCTH CUCTEMBI CTPOYHOM
CHHXPOHHU3ALIMU HUCIIOIB3YIOT HECKOJBKO JAETEKTOPHBIX KACKaJ0B coBmajecHuil. [Ipu
TOM B 3aBUCUMOCTH OT MHTEHCHUBHOCTHM NPUHUMAEMOT0 CHUTHAajla MOXHO BBIOpATh
ONTUMAJIbHYI0 4yBCTBUTEIBHOCTh. IMITyIbChI KaPOBOW CUHXPOHHU3ALMHU CO CXEMBbI
BBIJICJIEHUSI MUHTETPUPYIOTCS M HMCIHOJB3YIOTCA ISl 3allyCKa TeHeparopa KaJIpoBOi
pa3BEepPTKH, YAaCTOTa KOTOPOTO YycTaHaBiauBaercsi pe3ucropoM R1  (BeiBog 3).
[Tomy4yeHHsbIl TakuM 00pa3oM MUI000pPA3HBIA CHTHAJN MOCTYIAET 3aTeéM Ha BBIBOJ |
JUISL 3aITyCKa BBIXOJHOM CTYIIEHU KaJIPOBOW PA3BEPTKH.

268
R1
4

Qopmuposarens
KazpOBbIX
MMITYNLCOB

HE

Huterparop

TeHepatop

XaEOBbX

MHXPOUMITYALCOB

KafpoBbiX
UMNVNBCOB

s

Boixon

dopuuposatens
CTPONHBIX
AMIYNbCOB
11
Brixon
j 128
LM GPaza
CTPOYHBIX
; 14 MMRYABCOB
azosbiit 12
nerextop 3 Ml " ¢
Wmnynbehl
ofipatHoro o3
CTPO4HON PasBepTxy
CrposHbIi
rexeparop

Orxnioyerme
3eyka 13 | [Orknionenme
‘ ¢ 38yKa
Mepexmoyenne ! 1
8 pexume Betextop
AV _.1_8T copnaneri [ Knioyeras cxema
] JLT
Mlonuwi i
Brgieocrrhan s Cxema $a3oshii dazosbii
—— BHABNEHMA » pgrencropl fleTeKTop 2
HHXDOMMITYNILCOB {ObICTPBIIA} (MepneHHsi)
6 7

15

J:@; Yactora
(I CTPOK

Puc. 1.16 OcHoBHBIE KOMIIOHEHTHI MPAaKTAYECKON CXEMbI 00PabOTKH MMITYIBCOB CHH-

XpoHu3zauuu (3nemeHT TDA 4578).
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MHoroypoBHeBbIil UMILYJIbLC.

B COBpeMEHHBIX HMHTErpajbHBIX CXE€MaX CTPOYHBIE M KaJIPOBBIC HMITYJIbChI
MPEACTABISAIOTCA OJHUM MHOTOYPOBHEBBIM MMITYJIbCOM. THUIIHYHBIA TPEXyPOBHEBBIN
UMITyJIbC TIOKa3aH Ha puc. 1.17. BepxHuili ypoBeHb 7,5 B mpencTaBisieT CUTHaNI
CTPOOMPOBAaHMSI  BCHBIIIKK  MOJAHECYIIEW, CpEeAHsisi JJIMTEIbHOCTh KOTOPOTO
coctaBisieT 4 mMkc. OH dopMupyercsl MmyTeM AETEKTUPOBAHUSI YPOBHS CTPOYHOIO
nuimooOpasHoro curHajna. I[IpomexyTtounslii ypoBeHb 4,5 B momyuaercs wu3
OoOparHOrO XO/Ja CTPOYHOW Pa3BepTKH M UMEET JUIMTENbHOCTh 12 mkc. Hwkuuit
ypoBeHb 2,5 B mpeAcTaBiseT HMMIYIbC Tall€HUsS KaJgpOBOW pa3BEPTKH C
JUTUTEIBHOCTBIO, COOTBETCTBYOMIEH 21 cTpoke. /{151 W3BI€UEHUSI HYKHOTO UMITYJIbCA
B HYXHBII MOMEHT HCHOJIb3YyEeTCA AETEKTOP YPOBHSA WJIM OTPAHUYMUTEIb CBEPXY U
CHU3Y.

— Wmnynsc cTpobupoBanus
4 MKC T 777 scnblwkv nogHecylent 7,5 B
—— — —— ___ Fawetve obpatHoro
12 MKC XO[a CTPOYHOM passepTkn 4,5 B
AN = > A ___ Tawenve obparHoro xona
KaapoBOiA paseepTku 2,5 B
0B
21 c1poka
re PO -

Puc. 1.17 " MHOroypoBHEBBIIT HMITYJIEC.

HUcnonb3oBanue 0011ero reneparopa.

YacToTa KaJpoBOil pa3BEpPTKU HAXOAUTCA B (PUKCUPOBAHHOM COOTHOIICHUH C
YaCTOTOW CTPOYHOM pa3BEpTKH, MOATOMY (a3za OTKIOHSIOIIETO KaJIpOBOIO CUTHAJIA
cBsi3aHa ¢ (ha30i OTKIIOHSIOIIETO CTPOYHOTO CUTHAJIA, T. €. KaJPOBbIN 3aIlyCKalouui
UMITYJIbC MOXHO IOJYYUTh M3 CTPOYHOIO UMITYJIbCA. DTO OCYILIECTBISETCS BHYTPH
NC ¢ noMoipio ynpasiasgeMoi AeIUTEIbHON 1ienu. JlanbpHelinee yiIydieHue MOKHO
c/eNiaTh ¢ TMOMOIIBI0 O0IIero reHeparopa ¢ ¢a3oBO aBTOMOACTPONKON CTPOYHON U
KaJpOBOU 4acCTOT.

Ha puc. 1.18 nmokazana ctpykrypHas cxema MC mporieccopa CHHXPOHHU3AIINH,
comepxamtass oo0muii reneparop. Aapom NC ssasercas I'VH ¢ ®AIIY, xoTopslii
co3aaeT kosiebanus ¢ yactoroit S00 kI, YacToTa BHIXOAHOTO CUTHANA JAEIUTCS Ha 32
(CTpOYHBIN JeTUTENb) AJid MOJYyYEHHUS YacTOThl CTPOUYHOM pa3BepTku 15 625 I
CunxpoHuzaius CTPOK oOOecHeunBaeTCs C TMOMOIIBKD  MHOTOCTYHEHYATOro
yrpasisieMoro (ha3oBOro JIETEKTOpa, KOTOPHIA CpaBHUBAET (a3bl CTPOYHOTO
UMITyJIbCa OT JENUTEeNsl M MMIyJdbca OOpaTHOro XoAa OT BBIXOJHOM CTyIEHU
CTPOYHOM pa3BepTKH ¢ (a30ii CHHXPOUMITYJIbCa, yIpaBisieT ¢azon u yactoroit ['YH
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W 3alycKaeT CTpouyHbld TeHeparop. KaapoBas wyactora mnomy4yaercs Ael€HUEM
CTPOYHOM dYacToThl Ha 312,5 ¢ NOOMOWIBIO KaApPOBOTO JCIUTENSA, KOTOPBIU
yIpaBIIAETCS UMITYJIbCaMHU CUHXPOHU3ALINH oT CXEMBI BbIJICJICHUS
CUHXPOUMITYJIBCOB, TaK YTOOBI YCTAaHOBUTH MPABUIIbHYIO a3y KaJIpOBOIO CUTHAJIA.
Kak noxa3zano Ha puc. 1.18. reHeparop MHOrOypOBHEBBIX HMITYJIbCOB BCTPAWBAECT
CTPOUHBIE M KaJpOBBIE HMIIYJbChl, a TAaKXe MMIIYJbChl OOpaTHOIO XOAa B
MHOT'OYPOBHEBBIN UMITYJIbC.

MsoroypoBteBwif
MAYILC
OOpamsilt xoa Tene
" —— paro|
CTPOYHON Pa3BepTKM Mnoroypoaugab
UMITYIILCOB
15625 Ty
TVH CrpoyHbit KagpoBbii T'eneparop
500 «My ™ pemreNs Lenvrens LY xaap%sblx | opmuposarens
+32 +3125 MMIYALCOB KaaipoBLIX MMITYNBCOB
OnumoyeHne Obparhbiit xon 15625y
3Byka CTPONHON Pa3BEpTKU MMNyTLCH KapOBOit
T CHRXDOHU3ALUM
1
[epexnioyenme Ynpasnenue Ynpasnsiembie leHenaro
ppexume AV ——>] [ETEKTODOM 1 ¢asoseie » crp?)ﬁuuf Boxog  }—» Qopmuposarens
COBRA/EHMIA BETEXTOpH AMIYNbCOB CTPO4HBIX MMAYNLCOB
Mmnyaech
Nonwblit Cxema CTPONHOM CHHXDORM3ALMM
BIfieOCHrHan BLAENENHA —
CHADOMTY 0B}

Puc. 1.18  CrpyKkrypa MHTEIPANBHOM CXEMBbI IIPOLIECCOPE CUHXPOHU3ALIMHU C OOLIUM IeHe-
paTOpOM.
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IKCIHEPUMEHTAJIBHAS YACTD.
MeTonnka 3kcnepuMeHTa.

VYyeOHas ycTaHOBKA MpEACTaBIsieT COOOM NEHUCTBYIONIYI0 MOAEIbL CyOMOMYIst
cunxponuzanun YCP. TunoBass npuHIUIIHAIbHAS AJIEKTpUUYECKas cXeMa CyOMOmyJis
cunxponuzauuu YCP mns ans teneBuszopoB tuna 3YCLT npuBenena Ha puc. 2.2.
OcuumiorpaMMbl B KOHTPOJIBHBIX TOUKAX CXEMbI MIPEACTABICHbI Ha puc. 2.1.

2 3 4 5
C T K C - C _
[ f,‘;: !
M1 m m
2 = g ® 3
| T i Smxcl, 1 L
B4 M — . ¥ : 14MKe

Puc. 2.1. OcuunnorpaMMsl B KOHTPOJIBHBIX TOUEK cxeMbl Moayns Y CP commacHo cxeme puc. 2.2.

Cyomomynb cuaxponuzaiuu Y CP (puc. 2.2) BbIonHAET cieayromue QyHKIINN:

¢ BBIJICJICHUE CTPOYHBIX U KaJIPOBBIX CUHXPOUMITYJIbCOB U3 BUJACOCUTHATIA;

¢ (opMupOBaHHE CTPOYHBIX HMITYJIbCOB 3aMyCKa, yIPABISAEMBIX CHUCTEMOU
AllY u @;

¢ dbopMupoBaHHE  KAAPOBBIX  CHUHXPOHU3HUPYIOMIMX  WMIYJBCOB |
CTPOOUPYIOIIUX UMITYJIHLCOB JJIsl pa0OThI MOJTYJISl IBETHOCTH.

Buneocurnan mNO3UTUBHOM MOJSAPHOCTH, C(POPMHUPOBAHHBIA B CyOMOyse
paJroKaHalla, ¢ KOHTakTa 5 coenuHuTenss X4 depe3 pa3feuTeNbHbI KOHASHCATOP
C7, unrerpupytronryto uenb R4C2 u nomexononasnstomyto uenb VDIC1 noctynaer
Ha Oa3zy Tpanzuctopa VT1, BBINONHSIONIErO poJib UHBEPTOpPA U OCYILIECTBIISIOIIETO
MpeABapUTENbHYI0 cellekinuio. C ero KOJUIEKTOpHOW Harpy3ku RO, BblIEIEHHBIE
CUHXPOHU3UPYIOIINE UMITYJIbChl (CHHXpOCMECH), uepe3 pesuctop R9, konmencarop
C3, BeiBO 9 Mukpocxemsbl D1 mocTynaroT Ha aMIUIMTYIHBIN celnekTop 1, ¢ KoToporo
JOTIOJTHUTENIBHO OTPaHUYCHHBIE CHHXPOUMITYJILCHI MOCTYMAlOT HAa (HOpMHUpPOBATEIH
uMiynbcoB 2 u 5. Crenyer OTMETUTh, 4YTO B pAlle MOJEIEH TEeIeBU30POB
CUHXPOCMECHh MOCTYMNaeT OJHOBPEMEHHO MU uepe3 BbiBOA 10 mukpocxembl D1 Ha
cenekrop nomex 4. O0a BXxo/1a MOCTPOECHBI MO OJUHAKOBOM CXEME, ITPU STOM BXOIHBIC
TOKU OJMHAKOBBI, U TAKOE BKJIFOUCHHE MO3BOJISIET 3aMUPATh aMIUTUTYAHBINA celieKTop 1
MpU MOCTYTUICHUU Ha €r0 BXOJl UMITYJIbCHBIX MIOMEX.

B ¢dopmupoBarene uMnynabcoB 2 IPOUCXOJUT  BBIJACICHUE  KaJPOBBIX
cunxponmsupyromux uMmiynbcoB KCHU. KCHM ycunuBarorcs B ycwiurene 3 H
MOCTYIAIOT Y€pe3 BbIBOJ 8 MUKPOCXeMbI, pe3uctop R18, kontakr 4 coequnurens X4
Ha MOAYJIb KaJPOBOM pa3BEPTKH.

CrpouHble CHHXPOUMITYJIbCHI, BBIJICTICHHBIE ()OpMUpOBATENEM S, MOCTYNAIT Ha
dazoBbiit getekrop 11 u Ha koMmmyTaTop 7. OHOBpEMEHHO Ha JApPYyroit Bxo (a3zoBoro
netexkropa 11 momaroTcs muiIo00pa3Hble UMITYJIBCHI C 3a/Ial0IIET0 TeHeparopa CTPOK
13.
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I AT 270 C7 0,033mx -l S
C2 470 Kopnyc 6
T c30.047mc Q g 1 —-
R3 1,8m —r-il— " >

V% D1 KI74XATH cuoxeos |3
X2N  X3N ch 3an. | 2

ﬂvfo’e [,,]Hg 12 [; R7 2,2m 128 1
C8 0,22mx C150,01mc 3

Ay A6 33x i X
10.59 el Yam. TAMHD | 3
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I+ Kopnyc 1
KT209K N

C5 200mk RO) X1
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" i —1<) = Z)1188 R23 330 fese
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Puc. 2.2. IlpuHiunuanbHas 3neKTpudeckas cxema cyomonyns cuaxponusanuu Y CP renesuzopos tuna 3YCLT.
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B (a3oBoM nerekTope cpaBHUBAETCS 4YacToTa M (paza CHHXPOMMIIYJIBCOB C
4acToTOU U (pa30il UMITYIIbCOB, CPOPMUPOBAHHBIX 3aJAI0OLIUM TeHepaTopoM 13.

CurHan owmuOKW, TPONMOPLMOHAIBHBIA  pPa3HOCTH 4YacTOThl M (pa3bl
CpPaBHUBAaE€MbIX CHUTHAJOB, C BbIXoJa (pa30BOr0 JETEeKTopa uepe3 BbIBOA 13
MHUKpocxeMbl, pe3uctop RI11, BeBox 15 MHKpocxeMbl MOCTynaeT Ha 3aJaroliuil
reeparop 13, KoppekTHpys e€ro 4yacrory u (¢a3y. 3ajaroluil TeHepaTop
nwi000pa3HOro HampspkeHust paboTaeTr 1o MNPUHOMIY 3apsia U paspsjaa
BpPEMS3aJJal0IEero KOHJEHCAaTopa CTaOWJIbHBIM TOKOM JO TIOPOrOBOIO 3HAYEHMS.
M3MeHss BENMYHMHY 3TOrO TOKa C MOMOLIBIO NepeMeHHOoro peszucropa R14, moxHO
peryiMpoBarb  4acTOTy CTPOK. 3aJalIlMid  TEHEpaTop  CUHXPOHU3HPYETCS
YCTPOWCTBOM aBTOMATUUYECKON MOACTPOWKK 4dacToThl U (a3l AlTUud. DnemeHTsI
C9, C11, R10, R8, C8 obpazyrot ¢punstp ®PHY ycrpoiictea AITHu®.

[locTosiHHas BpeMEHU 3TOro (uibTpa MOXKET aBTOMAaTUYECKH H3MEHSTHCS C
IIOMOIIBI0 KOMMYTaTopa 7, ynpaBiIsieMOro IHUKOBBIM JETEKTOPOM coBmaaeHui 6. C
3a/Ial0IlIEer0 TeHepaTopa MNHIO00pa3HOE HANpPSHKEHHE IOCTYNMAeT Ha TeHepaTophbl
UMITyJIbCOB 8 U 14, popmupyroiire npsiMOyroyibHble UMIYJIbChl U3 MUI000Pa3HOTO
HanpspkeHust 3. OTH UMMyNbChbl MOCTYNAIOT HAa MHUKOBBIA JETEKTOp 6, B KOTOPOM
CPaBHUBAIOTCSI C 4acTOTOM M (pa30il CTPOUYHBIX CHHXPOUMITYJIBCOB, MOCTYHAKOUINX
OJHOBPEMEHHO C amIuIuTyaHoro ceinekrtopa 1. Korma vacrora u ¢aza 3amaromiero
reHeparopa HE COBNAJAIOT C 4YacTOTOM M (ha30l CTPOYHBIX CHHXPOUMITYJIBCOB,
HeoOxoauMa Manas rmocrosiuaas BpeMenn @HY, oOecnieunBaromias mupoKyro MoJIoCy
3axBara. KoMMyTarop  aBTOMarM4ecKH  IEPEKIIIOYaeTCs B IIOJIOXKECHHE,
obecrieunBaronee Manyto TmoctosHHyto Bpemenn OHY. Opnako mnpu wmanou
nocrossHHoM Bpemenn ©OHY  ycrpoiictBa AllYn® 3HaUMTENBHO CHUYKAETCS
MIOMEXO0YCTOMYMBOCTh CUCTEMBI. [103TOMY, KOrJa CHHXpOHU3ALKs yCTaHOBUIIACH, T. €.
yacToTa U (pa3a CTPOUHBIX CHUHXpOUMIYIbCOB W 3I° coBmanu, mepexiroyaresnb 7
oOecrneunBaeT 00bIIyI0 MocTosiHHYI0 Bpemenu @HY ycrpoiictea AITUu®.

[Ipu padote ¢ BUAEOMarHuTOPOHOM B PEXXUME BOCIIPOU3BEACHUS AJI OBICTPOrO
BXO)K/ICHHSI B CHHXPOHH3M HEOOXOAMMO 00€CIeYUuTh Malyl0 MOCTOSHHYIO BpPEMEHHU
®OHY ycrpoiictea AITYu®. 310 nocTuraercs nojayeii HanpsH>KeHUsT HU3KOTO YPOBHS
Ha BbIBOX 11 mukpocxembl D1 uepe3 dunsrp R22, C15. U3-3a MHEPIUMOHHOCTH
IIPOLIECCOB B MOIIHOM KJIFOYEBOM TPAH3UCTOPE BBIXOJHOIO Kackajla CTPOYHOU
pa3BepTKU OOpaTHBIA XOJ JIydel HAuMHAeTCs C OMNO3/JaHMEM IO OTHOIICHHIO K
CTPOYHOMY CHUHXPOUMITYJbCY, YTO NPUBOJUT K TOMY, UYTO Kpail H300paxxeHHs] He
BOCIpOU3BOAUTCA. )i yCTpaHEHHUs TaKoro SIBICHUS BBEJIEHA METIsl 0OpaTHOM CBA3H,
cocrosimasi u3 (asoBoro nerektopa 10 u ¢azoBoro perymaropa 12. daz3oBbrit
nerektop 10 cpaBHuBaeT a3y HUMIYIbCOB OOPATHOIO XO/Aa CTPOYHOM Pa3BEPTKH,
MOCTYMAOMINX Ha BbIBOJ 6 MHKpocxeMbl D4 ¢ (a3oil nuinooOpa3HOro HampsKeHUS
3I.

B pesynbrare cpaBHeHUs Ha BbIXoAe (ha30BOTr0 JETEKTOpA MOSBISETCS CUTHAM,
noctynamomuii Ha ¢a3oBblid  perynarop 12, KOTOpblil aBTOMaTH4ecKd Oyzaer
nojjiepkuBarh (azy HMMIYJIbCOB TeHepaTopa 14, yCTaHOBIEHHYHO NEpEMEHHBIM
pesucropoM R25 (daza).
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Wrak, chopMHupOBaHHBIE CTPOYHBIE UMITYJIbCHI 3amycka (CU 3ar.) ycunuBaroTcs
yCHIIMTENeM MOIIHOCTH 15 u uepe3 BbIBoA 3 MukpocxeMmbl, Quibtp R21, C16
MIOCTYNAIOT B MOZIYJIb CTPOYHOU Pa3BEPTKH.

Jlns  mosydeHus CHeIuajbHOro CcTpooupyromero wummyibca SC  CIIyXKUT
dbopMupoBaresib UMITYJICOB 9, Ha KOTOPBIM MocTynaeT HanpsbkeHue ¢ 317 U CTpOUYHbIN
uMIynsc  obparHoro  xoma (CMOX) ¢ Moayns  CTpOYHOM — pa3BEpTKH.
ChopmupoBaHHbIA CTPOOUPYIOIIMI HMMIYJIbC C BbIBOZa 7 MHKpocxembl DI
MOCTyNAaeT B KaHajl SIPKOCTH W YCTPOWCTBO IBETOBOW CUHXPOHM3ALMM MOMYJIS
IIBETHOCTH, 0OecTieunBas ero padory.

OcHoBHBIM 31eMeHTOM cyomonyinsi YCP saBnsieTcss MHTerpajbHash MUKpOCXeMa
K174XA11. Mukpocxema npeacrasmsier coboit BUC mporeccopa cuHXpoHU3ANH
I[BETHBIX TEJICBU3MOHHBIX TMPUEMHHUKOB W BBITIONHSAET (DYHKIMHM CHUHXPOHU3AINH
reHEepaToOpOB CTPOYHOM M KaJpOBOM Pa3BEPTOK M KaHAJIa LIBETHOTO M300pa)KeHUS.
XapakTepusyeTcsi BBICOKOM MTOMEXOYCTOMYMBOCTBIO U TPEOYEeT MUHMMAJIBHOIO YKCIIa
HABECHBIX 3JIEMEHTOB /IS MOAKIIOYEHUS B CXEMY.

Boigenenue  CTpOYHBIX M KaJpPOBBIX CHUHXPOUMIYJILCOB M3  IOJHOTO
TEJICBU3MOHHOIO CHUTHaja, MOCTYMAOLEro Ha BbIBOABI 9 u [0, NpOUCXOIUT B
YCTPOMCTBE, COCTOAILIEM W3 aMIUIUTYJHOTO CEJIEKTOpAa, CEIEKTOpa IOMEX, CXEMBbI
BBIICJICHUSI BBIXOJHOTO KaJpOBOr0 CHHXPOUMIIYIbca M (POPMUPOBAHUS KaJIPOBOTO
CUHXPOUMITYJIbCA (BBIXOJHOM KacKan).

Ilerb  ¢a3oBoit  aBTOMOJACTPOUWKH  CONEPKHUT JABE memid  (Ha30BOTro
perynupoBanus. Ilepas metns obOecreunBaeT MOACTPOMKY MO yacToTe U (hase
CUTHaja TOACTPAMBAEMOro TeHepaTopa MHKpocxeMmbl. B Hee Bxomar (a3oBblit
JETEKTOp, TMOACTPAUBAEMBId TEHEPATOp, OTPAHUUYUTENb HampsikKeHus (Ha3oBOro
JNETEKTOpa, MEpPEeKIIoYaTellb MOCTOSHHOM BpEeMEHH (UIBTPA, MUKOBBIA JETEKTOP
COBMAJICHMS, IEPEKIIOYATENh KPYTHU3HBI (Pa30BOT0O JIETEKTOPA CO CXEMaMH CEJICKIIUH.
Bropas merns  ($as3oBOro  peryaupoBaHHsS  COAECPKUT  (a30BbIM  JETEKTOD,
dbopMupoBaTesib BBIXOAHOTO YIPABIAIOMIETO M CTPOYHOIO CHUHXPOUMITYJIbCA U
BBIXOJIHOTO Kackajia 00JIbIION MOITHOCTH.

JIisi xauecTBEHHOM pabOThl MHUKPOCXEM KaHajla LBETHOCTH (Kak B CHUCTEME
[TAJI, taxk u CEKAM) B K174XA11 npenycmorpeno ¢hopMHUpOBaHUE CHEIUATBHOTO
CTPOOUPYIOIIETO HMMITyIbCa [UJIS BBIJEICHUS BCHBIIIEK I[BETOBOM MOIHECYIICH,
COAEpJKAIMXCSI B IIOJHOM TEJIIEBU3MOHHOM CHIHAaje, M MMIYJIbCa TallleHHs.
CrpoOupyromuii UMIyabC IBETOBOM MOMHECYIIeH co3maercs (OopMHpOBATEIIEM,
yHpaBIsieMbIM OT MOJICTPAMBAEMOr0 reHeparopa. ITo obecrnednBaeT GUKCUPOBAHHOE
MOJIO)KEHUE HMITYJIbCA OTHOCHUTENIBHO CTPOYHOTO CHHXPOUMITYJIbCA M BCHBIIIKH
LBETOBOM MOJHECYIIEeW Mpu padoTe MepBOMl MHeTiu (Ha3oBOro peryiupoBaHUs B
pexuMeE 3axBara.

Nmnynee ramenuss GopMHUpyeTCs M3 UMITyJbca OOpaTHOTO XOAa CTPOYHOM
pa3BepTKU U COBMEUIAETCS BMECTE CO CTPOOUPYIOIIUM UMITYJIbCOM Ha BBIBOJE 7.

Kopmyc tuna 238:16-2. Macca He 6onee 1,5 .

DyHKYUOHAIbHBIU cocmag: [—rnocTpanBaemMblil TeHepaTop; [[—orpanuuurens
BBIXOJIHOTO HampsbkeHust (azoBoro nerekropa; IlI—da3oBeiii gerexkTop mnepBoro
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xonbua AllY; IV—nepekntouarens NOCTOSHHOM BpeMEHH (QUiIbTpa; V—IIMKOBBIM
nereKkTop conaaeHust; VI—cenekrop nomex; VII— ammumrynssiid cenexrop; VIII—
reHepaTop TECTOBBIX MMITYJbCOB; [X— craOunusupyroliee yCTpOCTBO COBMAICHUS
C-K-T; X—mnepexntouarenb KpyTU3HbI (pazoBoro nerekropa; XI—crabunusupytoiiee
ycrpoiictBo coBnageHusa C-K; XII—cxema BbiaeeHUsT KaApOBOr0 CUHXPOUMILYJIbCA;
XIII— BbIXOmHOM Kackajg Ooinbmiold MomHOCTH; XIV—reHepaTtop BBIXOIHOTO
VOPABIAIONIETO  UMIyJabca;  XV—dopmMupoBarenb  BBIXOJAHOTO  CTPOYHOTO
cuaxpoumnyinbsca; XVI—pazossiii perymsarop; XVII—da3zoBsiii geTtexkrop BTOpPOTro
koneiia AITY; XVIII— ¢opmupoBarens cTpoOUMIyIbca IIBETOBOW MOTHECYIIIEH;
XIX—BBIXOOHOW KaCKaJl KaJJpOBOTO CHHXPOUMITYJIbCA.

Hasnauenue 6vb160006: [—mranne (+U ); 2—-muTaHue BBIXOAHOTO KacKaja

Oospiionn MortHOCTH (U ); 3—BBIXOJ CTPOYHOTO CHHXPOHUMILYIIbCA; 4—BXOJ

NepeKIIouaTesss JIUTEIbHOCTH;, 5—BbIX0A (ha30BOro JAETEKTOpa BTOPOIO KOJbIlA
AIlY; 6—sBxonq (dazoBoro gerektopa Broporo koibia AllY; 7—BsBbixon
CTpOOUPYIOIIETO WMIYJIbCAa I[BETOBOM TOJHECYIEH; &—BBIXOI KaJIpOBOTO
CUHXPOUMITYJIbCA; 9—BXOJ MOJIHOTO TEJIEBU3UOHHOTO CUTHAaNA; /()—BXOJ CeJIeKTopa
nomex; //—BBIBOJI TTMKOBOTO JIETEKTOpA COBIAJICHUS; [2—BBIBOJ TEPEKIIIOUaTEs
MOCTOSTHHON BpeMeHu (uibTpa; /3-— BbIBOJ (ha30BOro JETEKTOpa MEPBOTO KOJIbIIA
AlIlY; 14—sBbIBOJ MOJKJTIOUYCHUS 4aCcTOTO3a/IAt0IIETO KOHJIEHCAaTopa
MOACTPAaBaEMOro TreHeparopa; [5—ymnpaBisdiollui BBIBOJ  IOACTPaUBAEMOIO
reneparopa; /6—o0uwmit BbiBo (— Up).

K176 XAl | IneKTpRYUECKRE NApAMeTpL

5w 13 12 W 9 HomuHanbHOE HANpAXEHHE IHUTAHHA .......... 12B
| | Tox morpebnerua npu T=-—10... +60° C:

— H | 0l Up=12 B ooooreccccrrrnnnenen oo 25..53 MA

71 Tzl [ v T ldz npE U =18 B e 25..63 MA

' AMIIHTY[a HalpsxeHHs BXOOHOTO IIOJIHOTO TEJe-

_J T—d BU3HOHHOTO curdana ma ewsone 9 mpu U, =12 B,

T=435°C, HE MEHEE .ovorrorecerererrrerreresrernnne 1B

b 7/i4 Dl T leed 7 I , AMIIHTY/la HAaOPAXKEHHA BEIXOOHOTO KaAPOBOTO

\ ¥ CHHXpOMMITyJIbca Ha BpiBoge & mpu U =12B

)./} Up9=3 B, T=+25°C, me menee ... 10 B

-0 T AMIIUTYNIA HAUPAXKCHHAA BBIXOOHOIO CTPOYHOTO

J— ! | I L CHHXpouMIynibca Ha shiBofe 3 npu U,=12...18 B,
xr X7 F—XEZ[ X (XX Upi9y=3 B, U, x=10 B, 1,;=10 Mkc

| | l— ops T=+25°C: -
- Ugay=10 B, #e menee ... preeereerasane 95B
Ugy=6B, He Gonee ..., 5B

Z 3 4 § 7. 8 Ugy=3,5B, HE MCHEE .oveorrriveecnenrmsen, 9%5B



npu T=+60°C, Uy=0B, He Memee.... 95 B

npeg T=-10°C, Uy =0B, vHe Meree ... 9B
AMITHTYNa HanpsXEHHS BHIXOAHOIO CTpOOHpYio-
HIETO UMITYJIbCA BBIAEJICHHA LBETOBOH NOFHECY1iei
Ha BbhiBoge 7 ‘mpu U =12B, Uy=35B,
U,x6)=10 B, T=+25°C, He MeHee .......... 10B
AMIUIMTYIa HanpsXEHHA HMIYIbCA TAlICHWA B
COCTABE BBIXOAHOTO CTPOBHPYIOIIET0 HMIYIIHCA
nBeTOBOMH MmoaHecyuieH na Buisone 7 npu U =12 B,
Uany=35B, Uyyey=10B, T=+25°C ..4..5B

THIIOBOE SHAYEHHME ..vvcevivieeinsrroresssmsorssimense 45 B
Vnpasnsiomee HanpsxkeHue Ha BeBome II mpm
Uy,=12 B, Uyg=3,5 B Uiy=3 B, U, x9=10 B,
T=+425°C 25..7TB
HranazoH nepecTpoiiku 9acTOTHl BHYTPEHHETO Ie-

wepatopa npu U,=12 B, Uy=3,5 B,. U.9=0,
Uo.x(6)= 10 B, T= +250 C: -
HIDKHSAS YPaHWIE, HE O0Nee ....cococeee.. 13 klq
BEPXHAA IpPaHAld, HE MEHEE ............... 18 xI'n
[Monoca saxeara mpu U,=12B, Uyg=3,58,
UBx(Q): 3B, Uo.x(6)= 10 B, T=+425° C HE
MEHEE  wrevecereremensieeeemmmnsernennsmseeasnnnnnnasaeannes +700 Iy

HecTaOuibHOCTE 4aCTOThl BHYTDEHHETO TI€HEpa-
Topa ot Temniepatypsl npu U, =12 B, Uy, =3,5 B,
T=+425.. +60° C, He OConee 2 Tu/°C
HecTabulbHOCT 9ACTOTHl BHYTPEHHETO TeHepa-
TOpa OT HAIPDHKEHHS MCTOYHMKA IHTAHHA IPH
U,=11..13B, Ugk=35B, T=+25C, =re
Gonee 32Tu/B
Bpems 3anepxky Mexay (POHTOM CHHXPOHM-
nylibca ¥ (GpoHTOM HMIyInECa OOpaTHOTO Xxoda
(emommt 6 wu 9) mpu U,=12B, Usg=3B,
Usxey=10 B, T=+125C:
upu paGoTe C TPAH3UCTOPHLIM BbIXOOHBIM Kac-
KaZioM CTPOYHOH pa3ssepTku, Uy,=3,5 B, 1,=0
H ly,=15 MKc 0,3... 1,7 Mic
npu paGoTe ¢ THPHCTOPHBIM BBIXOIHBIM KacKa-
IoM CTpodHO#t pa3sepTku, Uy, =10 B, 1,,=0 n
t..=15 nMxc 0,3...1,7 MKc
Bpems 3amepxku MeXkay GpPOHTOM CHHXPOHMITYJIb-
ca ¥ GpOHTOM CTPOCHPYIOUIETO MMIYNbCA IBETO-
Boii mopHecyiuei (BeBOoAb: 9 u 7) mpu U, =12 B,
Usisy=3 B,
ty,=15mrc, T=+25C 4,5...5,7 MKcC
Bpemst sanepixku Mexay (QpPOHTAMH KaZpOBOroO
CHHXPOHMIIYJILCA Ha BXOJE ¥ BhIXOAE (BHIBOABI 8 K
9 mpu U,=12B, Ugk=35B, Usxg=1B,
Usxiey=10 B, T=+25°C, He Oonee 20 mMKc
JmaTeabHOCTD Bmxo,unoro CTPOYHOTO HMITYJbCa
Ha BeEBOAE 3 1pu =12 B Usysy=3 B,
Uoxiey=10 B, T=+425° C'
npu paboTe ¢ TPaH3UCTOPHBIM BBLIXOJHBIM Kac-
KaJoM CTpOYHOH pasBeptky,. Uy,,=3,5B, 1,,=
L | SRR 13,1...17 Mxc
U=3.5 B, 1,,=15 MKc 27,5...32 mkc
npit paboTe ¢ THPUCTOPHBIM BBIXOJHBIM Kacka-
oM crpouHod passeptiu, Uy,,=10B, t,=0 u

UO-X(S): 10 B, : U(4)=3,5 B t3,ll=0 " -
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JImuTebHOCTh BHIXOZHOTO CTpOGHPYIOLIero HM-
IynbCa BRACJCHUA IBETOBOH IMOAHECYHIEH IO
ypoeuro 7B w®a smBOoge 7 mupu U, =12 B,
U(4)= 3,5 B, Uﬂ(9)=3 B, Uo.x(6)= 16 B, ts_n=0,
T=425°C ez 3,7...43 MKc
JnuTenbHOCTh PpOHTA H Cpe3a KAAPOBOrO CHHXPO-
umnynsea npu U, =12 B, Uy, =3,5 B, Uyw=3 B,
Uoxiey=10 B, T=+25°C, re OGosee ........ 8 mue
JHHAMHYECKOE  CONPOTHBJICHHE  KOMMYTATOpA,
(eeBop 12) npu U,=12 B, Uyy=3,5 B, Umg=
=3B, T=+425°C: '

npe U,;,=6 B, He Ooliee ......... 150 xOm
npH U(ll)—l 5 B U(ll)_9 B, HE i
MEHEE  weeeceeerimmmunneeremeanmnnsrstessanmasctsnmeenanees 585 kOm

BrixogHOE CONpPOTHBICHHE Ha BhiBOfie 8 mpm

—12 B U(4)—3 5 B be(g)——S B T-— +25° C HEC
Gonee 2,4 kOm
Beixonsoe CcONpPOTHBIEHHE Ha BbIBOOE 3 .TIpH

........................................................

Un= 12 B, t3.£l=0! Umr.(g) =3 B, Uo.x(6)= 10 B,
T=+25°C, Be Oonee: :
npH U(4)=3,5 ) 5 S 3,6 Oni
npu Ugy=0B .o 40 Om

BLiXofHOE CONPOTHBAEGHHE HA BHIBOAC 7 UpPH
U,=12 B, Uy=3,5B, Uwo)=3 B, Uy xe=10B,
t:=0, T=+425°C, He 6Gonee, .....ccecuereeee 500 Om
Conpotusneane no BeiBony I3 npu U =12 B,
Uiy=3,5 B, Uprey=10 B, £,=0, T=+25° C:
BLICOKOOMHOE, HE MeHee 150 kOm
HH3KOOMHOE, He Oornee
KpyTH3Ha peryJMpoBOYHOMH xapamepncmm e-

peCTpaHBaeMoro reHepaTopa IIpH = 12 B
U(4)= 3,5 B, Unx(9)=3 B, Uo.x(6)= 10 B, t;m'—'O,
T=425°C et 20...40 Tu/MrA

Kpytusna perymuposanus crcTembl AITYud mpu
U,=12 B, Uy4y=3.5B, Uw=3 B, U,x=10B,
t,,=0, T=+425°C 1.8...3,6 kI'n/mxc
Kpyrussa perymupoBouHOH Xapaktepuctuxu ¢op-
MuHpOBaTe I ¢assl BEIXOAHOTO CTPOYHOIO KM-

...................

nynbca mpn U,=12 B, Uy4=3,5B, Uyep=3B,
Uo.x(6) =0 B, Lin= 0:
T=425°C eeeeeeeereeeeesvsenvasens 20...40 mxA/mre

ITpepenbanie 3KCIIYaTANHCHHLIC JaHHLIE

Hamnpsxenne NHTaHuA:

Ha BHIBOOE [ 10...14B

Ha BHIBOAE 2 15...18B
AMIMTYIa HAmpsXeHHs IMOJHOIO BHICOCHIHAA
Ha BXOIE 1..7B
MaxkcuManbHbIH BBIXOFHOH TOK 1O Bbmo,u;y 3, ue
Gonee:

npu paboTe ¢ TPaH3WCTOPHBIM BBIXOOHBIM Kac-

KaJOM CTPOYHOH pa3BepTKH 04 A

pu paboTe ¢ THPHECTOPHBIM BHIXOJHBIM KacKa-

IOM CTPOYHOH PA3BEPTKH ..oevlireerremmnnn. 0,65 A
MaxcumansHbBI BEIXOOHOH TOK 4€pe3 BEIBOJ 7, HE
Gonee 2mA

[ T T L LU L LT P PP PP PY PP
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MagcumanbHass pacceuBacMasi MOIMHOCTh  TIpH A U, B
TeMOepaType oOkpyxarowed cpemst +25° C, He 05
L370)) (= < RSO 850 MBT 05
Temnepatypa OKpyXatouiei | /-_ a1
(4707271 1 R —10... +60° C Lant t
L Uy, B | g9
p ‘ a1
| — Y e —1
\ \ ’ 12rmrc
0.5 U(S)’ & F, \t .9
L P ¢
a1 41
- J | W paragey ——
1‘3,1-0 a)
20m T
Yo 49
?
PopMa BEIXOJIHOTO KaJIpOBOIO CHHXPOHUMITYIIBCA 45
N a1
0 U(J)' b Tant
@ ; 49
Cmpodupyrouuy :
unnynee \ /]
yi L 41
Urnynee 2 1Z mre
2amenus Ug, B >
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0g / 05
4-.-58 D. ’
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y : tan= 15 Mxe

®opMa BHIXOOHOTO CTPOOHPYIONIETO KMIYNILCA .

BRIJCJICHHS IBETOBON HOAHECYHICH

1,

BpeMeHHBIE HArpaMMBbl, XapakTepH3YIOLIUE Bpe-
M$i  3aJcpXKd  MexXay ¢GpoHTaMH CTpPOYHOro
CHHXPOMMITYNIbCA ¥ UMILybCa OOpaTHOTO X04a Ipy
pabore € THPUCTOPHBIM BBIXOOHBIM KACKaJIOM
cTpouHol paseeptku (U,,=10 B):
a) opa £ =0, 0} opa 1 =15 Mic

a9
0.5
[7%4

——’.t

Ugp B

0. g _,ta.ﬂ‘ U{J” B t3a'
3 : T . 0,9
\ g5 i \ 25
et . o1 \_ ot
12 e t U8 12 muc >t

oo B[ @

2.9 49

05 0,5

o \\.—.-.0.!.’. — s I——gl-’ t
t3u=0 t3ﬁ = 15 MKC i

5)

Bpemernrple OHarpaMMbl, XapakTEPHU3YIOLHE BPEMS 3aEPXKKH MEXAY (PpoHTAMHM CTPOYHOTO CHHXpO-
HMIIYJIbCa ¥ MMIyabca obpaTHOTO Xona mpy paboTe ¢ TPAH3HCTOPHBIM BHIXOOHBIM KACKAAOM CTPOYHOR
pasBepTKH: : :

@) npa ¢ =0; 6) spu 1 =15 mxc
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3aBiicHMOCTb TOK2 MOTPeONeHNA OT TOKa Harpysku

I TpaH3kcTOopHOM (I) ¥ THpHCTOpHO! (2) CxeM

BEIXOJHOTO KackaJa TEHEpaTropa CTPOYHOH pas-

BepTky npu U =12 B, T=+25° C. 3amrpuxoBasa

obnacte pasbpoca- 3mavueHuit mapameTpa ang 95%
MEKDOCXEM

CxeMbi BK/IOYCHRN

HoMpHame! BHENIHUX HABECHBIX 3JIEMEBTOB HA
TinoBoil cxeme BxnoucHus K174XAll obecreqn-
BalOT Haubojee ONTHMAJNBHEIH peXUM paboThbl
BUC. MsMenenue HOMHHAJIOB BHEIDHMX HABECHBIX
3NCMEHTOB TMO3BOJNSACT B HEKOTOPBIX INpeleNax
M3MEHATH NPHBeJIEHHBIE 3eKTPHUIECKUE NapamMeTphbl
BUC..

Buixopgro#t kackanm KI174XAll Harpyxkaercs
HEIIOCpEeICTBEHHO HA AKTHBHBIH 37I€MEHT BBIXOJHO-
IO Kackajga I'eHepaTopa CTPOYHON pa3pepTky (TH-
pucrop wmm TpamsucTop). Pexmm pabors: BUC
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BapuanTts! BrnogeHus MukpocxeMsl K174XAl1 ¢ tupuctopubiM (@) ¥ TpaH3UWCTOPHBIM (6) BBIXOOHBIMHE
KACKaJaMH TeHEpPaTOpa CTPOYHOH pasBEpTKH

MNEPEKIOYACTCA IPpH IIOoAa4YC Ha BbIBOA 4 COOTBCTCTBYIOIICIO  YIPABIIAIOIICTO
HaIIPSKCHU . Bo3moxHO IMOAKJIFOYCHHC BBIBOJA 4 x 061H€ﬁ IMUHC HIJIX K IIOJIIOCY

U

11
HCTOYHUKA ITMTaHMHII. HpI/I Imoaadyc€ Ha BBIBOJ 4 HaIIps>KCHUA 7 HMITYJIbC Ha

Boixofge bBUC (BbIBOA J3) OTCYTCTBYEeT. OJTO Jae€T BO3MOXKHOCTh MPUMEHHUTH
AIICKTPOHHYIO 3alllUTy BBIXOJHOTO Kackaja CTPOYHOM pa3BEpPTKU BO BpeMs
BKJTIOYEHUS T€JIEBU3MOHHOTO NMPUEMHUKA.

Ecnu mukpocxema npuMeHsieTcsl B TEJIEBU3MOHHOM YCTPOMCTBE, paboTaroiiem
COBMECTHO C BHJIEOMarHuTO(OHOM, KOrja ObIBAIOT OOJIbIIME CKAaYKH YacTOTHI
CTPOYHBIX BEAYIIUX CHUHXPOUMIIYJICOB M HMX MPOIYCKH, aBTOMATHUYECKUN PEKUM
paboThl KOMMYyTaTOpa OTKJIFOUAETCS C MOMOIIbIO BHEIIHEH KOMMYTAIIUN 3aMbIKAHHEM
kitoya S. [Ipu monkirouenuu BeiBoga 11 k oO1Iel mMrHe TPOUCXOAUT MEPEKITIOUCHUE
®HY nepBoro konbia AITY Ha Mallyt0 HOCTOSHHYIO BPEMEHH.

BBenenne pomomHUTENEHON perymupoBku (a3l (pesuctop R8) mosBomser
OCYILIECTBUTh PYYHYIO IEHTPOBKY M300paK€HHSI Ha IKpPaHE KUHECKOIIA.
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IIpudopsl 1 060pyrOBaHuMe.

[IpuHuunuaneHas 3eKTpuyeckas 010k — cxeMa yueOHoil ycraHoBku PTTVYII-
8 nmpuBeneHa Ha puc. 3.1.

CurHan ¢ KOHTPOJIbHBIX TOYEK CXEMbl MOJYJSl CTPOYHOM pa3BEPTKH IMOAAETCS
Ha 3J1eKTpoHHbIA KoMmyTatop MUX DDI, umerommii Bxoasl 1 ... 6 U €AMHCTBEHHBIN
BbixoA 7. CHrHaim ¢ BbIXOJAa KOMMYTAaropa IOJAETCs HAa PE3UCTUBHBIM BXOH Y
anekTpoHHoro ocmwuiorpada (kiemma XSl1). Ilepexmiouenue BxomgoB 1 ... 6
OCYILIECTBISIETCS KpaTkoBpeMeHHbIM (~0,5 cexynn) Haxarnem kHonku K. 3amyck
CXEMbI OCYILIECTBISIETCA JJIUTENbHBIM (~2 CEKyHJbl) yaepxaHuem kHonku K, mpu
ATOM, MOJKJIFOUMB K BbIXoMy XS1 y4eOHON yCTaHOBKM 3JIEKTPOHHBIA OCHUILIOrpad,
MOKHO HAONIONaTh W M3y4arb (OpMy CUTHAJIA B JAHHON KOHTPOJIHHOW TOYKE CXEMBI.
Tekymiee cocTostHUE KOMMYyTatopa (HOMEp MOAKIOYEHHON KOHTPOJIBLHOW TOUKH)
oroopaxkaetcs Ha LCD XKKJI unnukarope. i nepexiatodeHus BXojla KOMMyTaTopa
(BpIOOpa  Ipyroid  KOHTPOJBHOM  TOYKM) HEOOXOAMMO OCTAHOBHUTH  CXEMY,
KpaTkoBpeMeHHbIM (~0,5 cekyH/) HaxkaTueM KHomnku K.

JUist mpeoxpaHeHusi BXOJHOTO Kackaja ocuuiuiorpada oT mop4yu BCe CUTHAJIBI
MOJIAI0TCS Yepes3 CleUaNIbHbIE ICUTENN, OTPAHUUMBAIOIINE AMIUTUTYLY 10 5 BONbT.
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Puc. 3.1. [TpuniunuansHas snekTpuyeckas cxema yueoHou yctaHoBku PTTVYII-8.
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IHopsinok BbINOJTHEHUS.
[lepen BKIIIOYUEHHEM YCTAHOBKU B CETh HEOOXOAMMO YOEIUTHCA B LEIOCTHOCTH
CETEBbIX M COEIMHUTEIBHBIX MPOBOAOB. Bce coeamHuTeNnbHBIE NPOBOAA U
KOHTPOJIbHbIE TOYKH MCIOJB30BaTh CJEAYeT TOJIBKO MO Ha3HAYEHUIO,
3aMpeIaeTcsl 3aMbIKaTh BBIXO/bl KOHTPOJIbHBIX TOYEK.
Bxirounth yCTaHOBKY M 3J€KTpOHHBIM ocimuiorpadp B cetb ~220 B ¢
MOMOIIBI0 MPUIIATaeMOT0 CHJIOBOTO CETEBOTO Kaleysi eBpO-CTaHJapTa.
[TocTaBuTh MepeKIIOUaTeNlb CETh HAa MaHEIU Y4eOHOTO MOJYJISl U DIIEKTPOHHOTO
ocimuuiorpada B monokenne «BKJI», mpu 3TOM JODKHBI  3aropeThes
curHasbHble nHAUKaTop «CEThy.
[ToakIIoUnTh U3MEPUTEIBHBIN TPOBOA THUMa «TioJbaH — BNCy» k kiemMme
XS1 yuebHOM yCTaHOBKHU U K BXOy Y 3JIEKTPOHHOTO ocimiiorpada.
C moMoIbI0 3IEKTPOHHOIO KOMMYTaropa, KparkoBpeMeHHbIM (~0,5 cexkyHn)
Haxarnem kHonku K, BwiOpare Bxon 1 (XP1 mo mokazanusim LCD KK/
UHIUKATOPA).
3anmyCTUTh CXeMY JUTUTEIbHBIM (~2 CEKyH/Ibl) yaepKaHnrueM KHonku K.
YeranoButh pyuky «AC — GND — DC» ocumorpada B nonoxeHue «AC»
JUIsl HaONIONIEHUs TOJBKO MEPEMEHHOM cocTaBisiomed. Bpamienuem pyuek
VOLTS/DIV u TIME/DIV (BOJIBT/JEJI u BPEMS/AEJ) u pyuek
POSITION oce#t X u Y Ha 21eKTpOHHOM ocuuiorpade 100MThCsl BU3YyaIbHO
HamOonee ymoOHOro wu3o0OpakeHus curHama. Josg  TOmoJTHUTEIHHOU
CUHXPOHHU3aLMU MOXHO Mcnoib30oBarh pyuyky LEVEL. Pyuka «Y-LINE-EXT»
MeToJa CUHXPOHU3ALINU JIOJDKHA 14
HaXOJUTCS B MOJOKEHUH Y (BHYTPEHHSS
cuaxpoHuzauus). Ilpu sToM crnemyer
YUMTBIBaTh, YTO ocu X (Bpemsi) u Y
(ammuuTynQ) OTKaJTMOPOBaHbI
npaBwiIbHO (T. €. TOANUCH Yy pydekK
VOLTS/DIV  u TIME/DIV  BepHbl)
TOJIBKO TIPU TOBEPHYTHIX JO YIOpa
pyukax rMiaBHOW perynupoBku VOLT
VAR. u TIME VAR.
[Toy4uTh CUTHAN C KOHTPOJBbHOW TOUYKH T
1 wmomyns cyomomyns VYCP, curnan
JIOJKEH MMETh BHJ, aHAJIOTHYHBIN puC.
2.1 (1). 3apucoBarh curHaji c 3KpaHa
ociuuiorpadga 1o KJIeTKaM  Ha
MUJTUMETPOBYIO Oymary.
Onpenenute amMIuIMTYRy (pa3max), IMEpUON, YacTOTy CHUTHala, a TakKke
JUIMTEJIbHOCTh UMITYJIbCA. YUTHUTE, YTO AJIA PEIOXpaHEHUsI BXOHOTO KacKaja
ocimiorpadga OT TMOpPYM BCE CHUTHAJIBI MOJAIOTCS 4epe3 ChelralbHbIe
JEJINTENIA, OrpaHUYMBarOlIMe amIuityny n0 S5 Boaer. Paccuuraiite

Puc. 3.2. K onpenenenunto
CKBa)KHOCTH MMITYJIbCOB.
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L,
CKBOKHOCTH O HMIYIbCOB 10 Gopmyie O =T—-100% , TIe t —

u
u

JUTITEIIBHOCTD UMITyIbCa, T — Mepro/ CIe0BaHUsL MMITYJICOB (CM. pHC. 3.2).

9. CpaBHuUTE ompelneleHHbIE BaMHM HKCIEPUMEHTAJIBHO MMapaMeTpbl CUTHANIA C
puc. 2.1 (1). O6parute BHUMaHUE HA IEPUO UMITYJIHCOB.

10. OctaHOBUTH cXeMy KpaTKoBpeMeHHBIM (~0,5 cekyH1) HaxkarueM kHonku K.
11. C nomo1pto 3JE€KTPOHHOTO KOMMYTAaropa, KpaTkoBpeMeHHbIM (~0,5 ceKyHI)
Haxarnem kHomku K, BwIOparh Bxonm 2 (XP2 mo mokazammsim LCD KK

WHJIMKATOpa).

12. 3anycTuth cXeMy JJIMTENIbHBIM (~2 CEeKyHbI) yaepkaHueM KHonku K.

13.
14.

15.

[ToBTOPUTH AEUCTBHS aHATOTHYHBIE IIT. 6 — 8.

[Iponenars aHaJOTWYHBIE JCUCTBUSA  JIJIA -
TPYTUX KOHTPOJIbHBIX TOUEK CXEMBI,
KOMMYTHPYSI TIOOYEPETHO COOTBETCTBYIOLIN
BXO/l ANEKTPOHHBIM KOMMYTaTopoM
(koHTpOJIbHBIE TOYKM | ... 6) U CpaBHUTH

IOJyYEHHBbIE CHUTHAJbl C TEOPETUUYECKUMU
CUTHajaMH sl CcyOMOIyJsl CHUHXPOHM3AIUU
YCP puc. 2.1, ormedast HauOosiee XapaKTepHbIe
TOYKH CUTHAJIOB.

Ocoboe BHHMMaHHME€ OOpaTUThL HA CHUTHAT B
KOHTPOJIBHOW TOYKE 5. [[aHHBIA BUIEOCHUTHAI
MIPEICTABIISET coboit VCTIBITATEIbHBIN
TEJIEBU3UOHHBIA CUTHAJI CTYNEeHYaTol (QOopMbI
(ueppo — Oenple MOJOCHL MO TpagalusM
SAPKOCTH), KOTOpbIi MOXeT OBbITh IMOJaH
HEMOCPEICTBEHHO Ha HU3KOYACTOTHBIM BUIECO
Bxoq AV TteneBuzopa (puc. 3.3). Opmnako

¥oowens fegosn

cIeayer IIOMHHUTH, 4TO kagposbic  0)

CHHXPOHMMITYJILChI HE TEHEPUPYIOTCS, TI0OITOMY

ycroifumoe  m3obpaxxeHme Ha  okpame PHC.  3.3.  Buneocurnan B
TEJICBU3HOHHOTO HpUEMHHUKA He KOHTPOJNBHOH TOUKE 5 y4eOHOH
rapantupyercs. Onpeenuts ¢ nomompio YCTaHOBKH  PTTVYII-8 a) u ero
MEKTPOHHOro  ocumuiorpada  Konmdectso H300pakenye Ha 9KpaHC

rpajalyii SpKOCTH, JJIMTEILHOCTh Kaxmoi 1C1CBH30pa 0).

rpajaiMud 1O BPEMEHM M  OCHOBHBIE
napameTpbl CTPOYHOTO CUHXPOUMITYJIbCA.

16. Ilo okoHyaHUU PabOTHI OTKIIOUUTH MEKTPOHHBIN OocHMUIorpad U y4eOHYIO
YCTAaHOBKY OT CETH, MOCTAaBUTh BCE CETEBBIC MEPEKIIOUATENIM B TMOJOKEHUE

«BBIKJI».
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KOHTPOJIBHBIE BOITPOCHBI.

1. OObsIcHUTE Ha3HAYCHME CXEMBI BBINCICHMS UMITYJIbCOB CHHXPOHU3ALIUH B
TEJIEBU3MOHHOM IIPUEMHUKE.

2. a) OGBACHUTE, TOYEMY UMITYAbCHl CHHXPOHM3AIUH CTPOYHOM U KaApoBOi
pPa3BePTOK HEOOXONMMO OTAEISATH OOUH OT APYroro.
0) [Toxaxure, KaK TaKO€ BBIIEICHHUE OCYLIECTBISIETC.

3. Vkaxwure st 6puTanckoii 625-ctpokoBoii TB-cucTeMel
a) YMCJIO CTPOK Ha MOJYKaAp;
©) YMCI0 aKTUBHBIX CTPOK Ha TTOJHBIN Kap.

4. a) 300pa3ute MHOTOYPOBHEBBIN UMITYJIBC C YKa3aHUEM IIUPUHBI 1 HATIPS -
JKEHUSI YPOBHEH.
6) OObsACHUTE OCHOBHOE Ha3HAYEHUE MHOTOYPOBHEBOI'O UMITYIBCA.
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