LUCY CCCP

BCECOIO3HbIf1 TOCY JAPCTBEHHBIA
NPOEKTHO -TEXHOJIOr MYECKHH UHCTUTYT
10 MEXAHU3ALIIMH YYETA

U BbIUHUCJUTEJIbHBIX PABOT

[JIABHOE YIIPABJIEHHE [IOATOTOBKH
Y NMOBBIMEHKMS KBAJIMOHUKALLIUA PABOTHHKOB
YYETA

A.T. bOBPOB, U. U BUTJIEP

KOHCTPYKLLHS,
TEXHHUYECKOE
OBCJTY2KMBAHHE

M IKCIVIYATALNA
IKBM
»3OEMTPOH-220

«TATUCTHKA» MOCKBA 1972




3—3-14
70—71

Pemenne BonmpocoB ympaBsenMecKOro TpPyAa B Ha-
CTOSILLEE BPEMS HEPA3PLIBHO CBN3AHO ¢ IPHMEeHeHHEM COB-
PeMEHHON BBLIYMCAHTENBHOH TeXHHKH. OJHHM H3 HaHGo-
Jee TPYIOEMKHX YYACTKOB siBJIseTcs o6paGoTKa KOHO-
Muueckoi uHdopmauuu. B nocuennue roap Habmogaercs
GLlCTPBIA POCT MNPOM3BOACTBA W BHEAPEHHS GOJBLIOTO
KOJIHYECTBA 3JIEKTPOHHBIX KJADHINHLIX BHIYHC/IHTENbHBEIX
MaluH A1t o6paGoTKH 3KOHOMHYECKOW WH(MOpMAaLHH.
SpheKTHBHOE MPUMEHEHHKEe HOBLIX BLICOKONPOH3BOLHTENb-
HEIX 3JIGKTPOHHBIX KJABHIIHBIX BEIYHCAMTENbLHLIX MAIIHH
HaCTOATENbHO TpeGyeT CHCTeMaTHYECK Ol OATOTOBKH H IIO-
BHINCHHS KBaMH(HKAUNK KajJpos TEXHHYECKOro obcay-

. KUBaHHUI.

Yue6Hoe Izocodne HAaHCAHO B CTPOTOM COOTBETCTBHHU
€ MpOrpamMMOH Kypca H3YydYeHHs MawlHi «30eMTPOH-220»
B yueGHoli cetn [1aBHOrO ynpabsienusi MOATOTOBKM H Mo-

" BBIIEHHs] kBanuukauun paboTHukoB yuera IICY CCCP.

OcHoBHOH 3Afavedi HacTosmero yueGHOTO nocobHsi sB-
JIAETCA OKa3aHHEe MOMOWM YYallHMCs, CTYAEHTaM COoT-
BEeTCTBYIOWHX CHELHAJbHOCTE, 'a Takike paGOTHHKaM
MAWVHOCYETHRIX CTaHUU K GIOPO B NPHMEHEHHH M H3Y-
:ﬁ:ﬁfpoﬁgﬁ?pyl{u“ uﬁ'rexnaqecxoro O6CAYHUBAHHSA
H KJaBUIIHO i
o 0n BLIYHC/JAHTEAbHOR - MAalIMHEL
XapakTepHod#i 0COGEHHOCTBIO B KOHCTPYKIMH MallHHbL
ABJSETCH MCNOJb30OBAHHE YIPaBJASEMBX JIOTHYECKHX
cxeM «HM» K IUHPOKOE NDHMEHEHHE YNpPaBJseMbIX ang-
¢epeHUHpYOMHX Lene, T. . JuddepeHUNpyIOMUX Henel
C BEHINIOJIHEHHEM JIOTHUECKHX yHKLHI.

FNABA T

HA3HAYEHMUE U TPUMEHEHHUE 3KBM «30EMTPOH-220»

1.1, TEXHHYECKASA H AKCMJYATALLUOHHAS XAPAKTEPHCTHKA

I.1.1. HazHaueHHe 1 oOLiee oMUCaHHE

DneKTPOHHAsl BHUNC/HTENbHAA MAlIMHA MOJEIH «30eMTpOH-220»
(puc. 1) Moxer GbITh OTHECEHA K THIY /IEKTPOHHBIX KIABUIIHLIX BLNCIH-
TeJbHBIX MALIHH C PYYHBIM BBOIOM HH(OPMAIHH T10C/I€/I0BATEILHOTO IPHH-
mMna JAeHCTBHS. '

Bsox mudpoBoit HuopMaiuH obecreynBaer AECATHIHAA nudposas
KAaBHaTypa. ApubMeTHYecKHe ONEPALHU CJOKEHHs, BEMHTaHHA (caJp-
[MPOBaHHs1), YMHOXEHHS, Ie/IEHHs H BO3BEJEHHA B CTENEHb BEIMOJHAIOTCH
¢ yueroM 3Haka 4ncia. ApuMeTHyecKHe Onmepauui YMHOXKEHHA M Jejle-
HHS BBLIIOJHAIOTCA C 3aJaHHOH CTENEeHbIO TOYHOCTH H C OKPYTJCHHEM
B [IOCJIefHEM paspsie.

3anoMuHaiollee “yYCTPONCTBO COCTOMT U3 TpeX OrepaTHBHBIX H TPEX
HAKATIMBAIOMUX PErHCTPOB €MKOCThIO 15 NeCsITHYHBIX Paspslos KambIH.

Boizauy HH$pOpMaLMH BBOAA K Ppe3yJ/bTaToB BLIYHCAEHHHA ofecneun-
BaioT 15 nudpoBbIx Jamn. Brigaya 3Haka 49uc/aa ofecneunBaercs HHAHKA-
nuell 3HaKa «MHHYC».

Hasnpuye HAKALTHBAOIMX PErHCTPOB O0eCIeYrBaeT COOTBETCTBYIOMYIO
ONePaTHBHOCTb MpPH PeLICHHU PA3/IHUHOrO poja sajad, T. €. COSJAET BOS-
MOKHOCTb BBOJ2 M HCIO/Ib30BAHUS MOCTOAHHBIX BEJHUYHH, [I03BOJIAET NPO-
M3BOAMTb HAKAIIMBaHME H XpaHeHHe HEOOXOAMMBIX TNPOMENKYTOYHBIX
W OKOHYATE/bHBIX PE3y1bTAaTOB BhUHC/AeHHH. KpoMe BINOJHEHHs apHMe-
THYeCKHX OINEpAIHi, MAIIHHA ABTOMATHYECKH OOECIIeUHBAET KOHTPOJID
NpeBbllleHHsT €MKOCTH PErUCTpOB.

BhinosHeHHe onepaunuil CJOXKEeHHs H BBYHTaHMsA [POHCXOAMT 3a
5 mcex, yMHOXEHHA H Je/eHHsl — B CpelHeM 3a 0,5 cex npH 4acrore
3a/a10Wer0 [eHepaTopa TAKTOBBIX HMITYJIbCOB 25 K2y

Ha/iyude aBTOMATHYECKOro OKpYTJIEHHS TOC/eJHero paspsiia B oOme-
palisaX YMHOXKEHHA U AC/IEHHS CBHAETE/IBCIBYET 06 ynoGeTBe H 1es1eco0l-
Pa3HOCTH MPHMEHEHUsT MalIHHbl 15 06paboTKH 9KOHOMHUECKOA HHGOP-

- mauuu. He MeHee ycnemno MallHHY MOXXHO HCII0/Mb30BaTb AJis1 pasJH4IHBIX

HH2KEHEPHO-TEXHHYECKHX pacyeros.
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B 0CHOBY KOHCTPYKIMH MAIIMHBI MOJ0MXeH GIOYHBIA MPHHIMN c6OPKRA

OTAE/NbHBIX Y3J/I0B. anH[IPIHHaJIbHO BBIYHUCJAUTENbHAA MallHHA NPEACTAB-.

Jasier co6oii apu¢MeTHUecKoe yCTPOHCTBO, cXeMa KOTOpPOro BLINIOJIHEHA Ha
6a3e N1HONHO-TPAH3HCTOPHBIX 3JIEMEHTOB B COYETAHHH C MAarHHTHBLIM 3alo-
MHHAIOLIMM YCTPOHCTBOM H3 (beppPHUTOBBIX CepJEUYHHKOB, COGPaHHBIX B pas-
pAJAHBIE MaTPHILHL

Puc. 1. O6mHuA BHA  9/EKTPOHHON KJABMUIHONI BHIYHCHAHTENbHON MAIIMHL
«30eMTpOH-2205:

é;;auﬂixﬂnfg‘;ﬁnmqa'rena NoJI0XKeHHsT 3anaTol; 2 —KJaBhma BKJKUEHAA pabodero pexuMa H
A amg:guna OIiepaTHBHBLIX DErMCTPOB; & —KJAaBHIIZ KOPPEKTYpH {(cTHparHe HHPOD-
Mauiy on i?Bo B¢ ro perucT pa fV\R); 4 —xkJyaBuWa 3ansaTol; 5 —nudpoBan KaaBHATYpa; 6 —
N B;xﬂegggi.«M?gyc;;!az;;.:anfennaegp:r:omje;-ms; 8—KJaBHLIA CJIOKERU S, 9—KJIaBHIIE
. b} —KJI; ; —KJaBHIla BBIYHTaHHs; [2 —KJaBHW
gi?;z;rtfl':blggggannﬂ,l Ig—l{.nasnum coxkenuss 1, 2, 3 HakanJauBaoIHX f)emc-rpos; 14—a
wmaBula Bbii Haﬂxfr‘mu' , 3 HaKalJIMBAIOUIHX pPErHCTPOB; J§ ~~KJABHIIH [IPOMEXYTOYHOTO
mrora 1. BalOIUX DErHCTPOB; 16 —KAaBMIIN OKOHuUaTeJbHOro mrora 1, 2, 3 ua-

BAIOWHX PErHCTPOR; /7 —JjaMnel BHPPOBON HHAMKANHU; [8-—JaMna HHARKANHH 3HaKa

«MHMHYC»; ]9 -— naMna HHAMKALUH HalpsiXKeHUs CeTH. .

3anoMuHarolee yCTPOHCTBO COCTOHT M3 IHIECTH CAMOCTOATENbHBIX 3a-
noMuHaonux perucrpos M, MR, ACO, ACl1, AC2, AC3, kaxablil H3

KOTOpBHIX ofecneuuBaer XpaHeHue uHGOpPManMH 15 JeCATHUHBIX PA3PsI0B

H SHAKa u4Hxcaa.

ITo cBoeMy HasHAueHWIO PETHCTPHI MOXKHO PasfeIHTE HA Ol
ML, MR, ACO) u naxkamusaiomue (ACI, AI()IQ, AC3). OnCpATHBHEIE
4

OnepaTuBHbE PErHCTPHI CIyKaT AJA XpaHEHHUA BBeJleHHO! 1u(ppoBofi
pH(OPMALHH, 3HAKA YHC/IA, TPOMEKYTOUHHIX H OKOHUATEIbHLIX Pe3ybTa-
TOB BLIMOJIHAEMOH apudmeTHyecKOi ONepaunHy. _

HakanJuBaiollie PEerucTPbl HCMNOJb3YIOTCS AJA XPaHEHHA nugpoBolt -
uHGOPMAUMH, A TAaKXKe 3HAaKa YHCId, MPOMEXYTOUHBIX H OKOHYATE/NbHBIX
pesy/IbTaToOB BBIYHCJIEHHII. "

LludpoBas undopmanus, 3HAK 4YHUC/IA, KOMAHIB BHIMOJHCHHA apug-
METHUYECKHX Ofepaliil MOCTYNaloT B apH(MeTHYecKoe YCTPOHCTBO IpH
3aMBIKAHEM M [EPEKJIOYEHUH COOTBETCTBYIOUUMX KOHTAKTOB MH(POBHIX
# QYHKIHOHAJbHBIX KJaBHLI YCTPOHCTBA BBOAA.

Beonumasn wudpopas uupoOpMaLHs, pesyibTaThl apupMETHUECKHX ore-
pamuii, IPOMEKYTOYHbE H OKOHYATe/bHbIE DE3YJbTATH BHIYHCJIEHHH CO-
[IPOBOKJAIOTCS BH3YasbHOH Bbllayed uepe3s WHIHKATOPHOE yCTpOHCTBO
3 cBeTsiMXcs HUGPOBEIX naMn. B/oK MHAHKALHH MaKCUMaJbHO NO3BO-
/sieT MPOMSBOAHTD BbIAAuy 15 AECATHYHBIX Pa3pANOB M 3HAKa YHCJA.

Least yacThb uMcaa OTAEAAETCS OT APOGHOM MMyTeM YCTAHOBKH [EPEKJIIO-
yaTe/st TOJIOKEHNUS 3aMATON HA 3aJaHHYIO CTeNeHb TOYHOCTH BBIYHCJACHHS.
[Tonoxenne mnepekJiouatens obecnedHBaeT HHAMKALHIO 3anATOH INYTEM
BKJIOYEHHd OAHOH K3 JlaMNl HaKa/JHBaHHf.

JlaMnbl MHAMKALHH 3aMSTOH YCTAHOBJEHBI MEXKIY COOTBETCTBYIOMHMH
uHppOBLIMH JaMnamH 6/10Kka HHAHKALHH. :

Bce Heo6xoauMble HOMHHAMBl CTa0UJIH3HPOBAHHOIO H HecTaGHJIN3HPO-
BaHHOr© pabouero HanpsKeHusi BbpaGaThBaeT HHIHBHAYAJBHEIH OJIOK
NHTaHHUS. -

Ilonycrnmoe paGodee HanpsiKeHHEe CeTH NpH HacToTe 50 ey mOJMXKHO
HaxofuTbcs B mnpenenax 220 e t1% — 110 ¢ T1%. TIorpe6asemas
MomHoeTh — 50 ém. T'a6aputel Mawmssr wWwupuHa — 380 MM, ATHHA —
464 mm, BoicoTa — 194 mm, Bec — 15 x2.

1.1.2. lMoaroroBKa MaliuHLI K padoTte

BLuHcAHTeNbHAS MallMHa [OCTaBJsIeTCd  MPEANpHATHEM-H3rOTOBH-
TeJieM MOATrOTOBJICHHOH JUI BKJIOYEHHS B CETb MepeMEHHOrO TOKa Hamnpf-
xennem 220 6 T184 ¢ wacroro#t 50 2y.

JTo BKJIOYEHHS MAIIHHE B CeTb HEOOXOAMMO CHATb BepXHHil 3anHHMH
UIHTOK M YOEIHTHCH B COOTBETCTBHH NOJIOMKEHHS KOJOIKH MEepeK/Ioyareis
HanpsxeHusa 60Ka MHTaHHA C HANPAXKCHHAEM CETH. -

ITepekmiouenue KoJOAKH GIOKA MMTaHHMs NMO3BOJIAET NPOH3BOLMTE NOM-
KJIIOUeHMe MAIHHB B CeTb IepeMeHHOro TOKa HampsikeHHem 220 ¢ uiH
127 6. Tlocsie cOrIacOBaHHS MOJOXKEHHS! KOJMOAKH C HaNpsiXKEHHEM CETH
CHATHIH IIHTOK YCTaHABJAMBAE€Tcsl Ha MAalIUHY.

Co6paHHyl0 MallHHY 4Yepe3 NHTAOWHA [IHYp CJELYeT MNOAKJIOUNTD
K CeTH MepeMeHHOro TOKa M BKJIIOUHTb IVIaBHbIH BBIKJIIOYATE/b. TTosopor
JIMCKA BBIKJIOUATES (BKJIIOUEHO-BHIKJIOUEHO» OGecneyHBaeT NOAK/MIOUeHHE
NMUTAIOIEro HAMPSIKEHHS CeTH K IEPBHUHOA 0oOMOTKe TpaHcdopMaTopa
M CBEYEHHE KOHTPOJbHOH Jamnbl «CeTb» Ha OJIOKe HHAMKALHH (puc. 1).
) ' b



. Bruouennem gaasmmu «LO» obecrieunnaerca cTupanue uadopManuu
onepatuBHbIX perncrtpoB M, MR, ACO, ycraHoBKa 3/IeMEHTOB CXEMBI
B HCXOJHOE COCTOsIHHE, BKJIIOUEHHe OJI0Ka NMUTAHHA M MHAHKauuk. Ha BhI-
xofax 6/10Ka NMuTaHHA BhIPA0OATBIBAIOTCA HANDSAXKEHHS He0GXOMUMBIX HO-
MHHAJ/I0B, KOTOpBle 00ecnedyuBaioT pabory apudmernyeckoro ycrpoicrpa
u 6/10Ka HHAKKAUKUK. B pesy/ibTaTte KOHTPONBHOrO CTHPaHHs HHGOPMAIHH
ONepaTHBHBLIX PErHCTPOB HA BCeX LHU(MPOBBIX JaMIaX GJIOKA HHIHKALKMH
cBeTuTcAa LHppa HYJb.

IocnenoBarenbHBIM BKJOUEHHEM KaaBuii «*I», «*IIs, «*III» o6ecre-
YyHBaeTcs cTHpaHHe HHpopMauuu perucrpoB ACI, AC2, ACS3, T. e. nepe-
3anuch UMPPOBOH HHGPOPMALKH H3 HAKAIMHBAIOLIUX pem’cn.aos' Agl
AC2, AC3 B oneparuBubii peructp MR. (Ilepesanucaunas unq)pOBaf;
HHQOpPMAauHs B HAKalVIMBAIOWHX DErHCTPax He coxpausercs). Pauee
sanucaHHas uuepposas mHopmauusa B peructp MR crupaercs Bo Bpems
MepesanHucH ¢ OYepeJHOro HaKamIuBaoero perucrpa. [locie nepesanucu
NoC/IeJHET0 HaKal/IMBAIOWEero perucrpa ludpoBas HHOOPMANHS B peru-
crpe MR crupaercs BkiatoyeHueM kuaBuing «Cs, P

B pesysnbrate nocnenoBaTeqbHOrO BKJIOYEHHS NEPEYHC/ICHHBIX (BYHK-
IHOHA/IbHBIX KJIZBHILI APU(METHYIECKOE YCTPOHCTBO MAINHHEI MOJHOCTBIO
NOATOTOBJIEHO JIJIsi BHIMOJIHEHMS] apH(METHYECKHX OIepanui.

H?B_opOTOM AHCKAa YCTAHABJIHBAETCH [0JIOKEHHE TEpPeKJIouaTens -3a-
IATOH H OlIpelessercss 3alaHHAasl CTeeHb TOYHOCTH BBIYHC/ICHHH. |

1.2. BoinoniHeHMe apudMeTHYeCKUX onepaunii

Beon nudposoii nupopmanuu npousBonauTCs uepes uHppPOBYIO fecs-
THUHYIO K/IaBHATYpy MNyTeM MNOC/IE0BATE/bHOIO Habopa Uupp, HauHHAas
CO cTapiuero paspsja 4ucia (puc. 1). Beoa ememanHof meppoaéuﬁx uHbop-
MAaLHH TIPOHCXOJHUT C BKJIOUEHHEM KJAaBHIIH «3aNsaTasy Mocjae Leaok qaCTPH
uncra. B Tex cayyanx, korga BBOAHMOE YHCJO HE HMeEET IPOGHOH uacTy
a TaKXKe KOrna Apo6HAs 4YacThb MMeeT MeHbIUee KOIHYECTBO LECHTHUHLIX
LuOp, YeM YCTAHOBJEHO MEpeKJIouaTeNeM MOJOXKEeHHsT 3auATOH, BBOL HY-
Jiel npousBoAUTL He caeayer. [TosoxeHue nepek/royaTesns sanAToii oée}c,-
[IeYHBAET aBTOMATHUECKOE COBMEUICHHE PaspPSTHOCTH BBOJUMBIX YHCEJ
T. €. aBTOMaTHyeckoe J00aB/eHHe COOTBETCTBYIOIIErO KOJIHYECTBA H neft
nocsie BKJIOUEHHS HeoOXoNHMOH (YHKUHOHANBHOH KJaBHWH. [locae )leTa-
HOBKH TepeKJ/IIoYaressi MNOJNOXeHHs 3alATOH MEXIY COOTBETCTBYIOLMMH
;Ilesl)posbmu Mamnami  G0KAa HHAMKALHH BKJIIOY3eTCS MUHHATIOPHAsA
nan :EO;.aKaﬂHBaHHH, CBEUEHHE KOTOPOH CO3JaeT HHAWKALMIO I10JI0KEHHA

1.2.1. Caoxenue

. sgélsgffgucﬂ C/IOKEHHS BEHINONHAECTCA aPHUDMETHUECKHM YCTPOACTBOM
YMMBI B onepatHBHOM peructpe ACO uan B
HakKarJa
perverpax ACI, AC2, AC3. AR
6 ,

JIns BHINOJHEHHA ONEPalMH B OMPEJEJ]EHHOH MOC/IenoBaTeNbHOCTH
BKJIOYAlOTCS  (YHKUHOHAJbHbIE  KJ/ABHIIH! «4>», «=», «F+I», «FII»,
«111», ¢V, «VIIs, «VII», «*I», «*1I», «*11I».

Npumep 1. at+b=c 197 + 454 = 651.

[MopsiOK BHITOJMHEHHA Ollepallii BKJ::;ESI:?,HK%X:SEZO- Hunukanus

1. Crapanue ONepaTHBHHIX pe- «L&» 000000000000000
CHCTPOB

9. YeranoBka  Mepekjuouatens | | «0» 000000000000000
NoJIOXKeHUs 3ansToH

3. Bsoa nepsoro cJiaraeMoro 197 «+» 000000000000197

4. BBoj BTOpOro claraemoro 454 ¢+ ~ 000000000000454

5. Bruwouenmwe WHIANKALHH CYM- Cok=» 000000000000651
MBI

Mpumep 2. atb=c 26512+ 165437 = 430,557

[Mepsi0K BHINOJHREHAS ONMepalun Bfﬁ,‘ﬁﬁ?ﬁfﬁ,‘%’ 2;‘&‘;0' Unpukanus

1. CrupanHe ONepaTHBHBIX pe- «Lo» 1000000000000000
rHCTPOB

2. Ycranoska nepekJoyaTess «3» 000000000000, 000
NOJIOKeHHs. 3alsATOH

3. Bsson NepBOro CJaraeMoro «+» 000000000265, 120
265,12 ,

4. Beox BTODOro  CJaraemoro ) «+» 000000000165, 437
165,437

5. BrJOUEHHe WHAHKAIHE CyM- «=» 000000000430,557
MBI ’

[losioxkeHue TNepek/ouaTe/Isl 3anATOR onpeAe/Isercs 3aJJaHHOH CTe-
[eHbIO TOYHOCTH HJIK CJaraeMsiM ¢ HAROO/bLIMM KOJHYECTBOM LH(P rHoC/Ie
3aIsTOH.

‘Oneparnis CI0KEHHS C Pa3JIUYHBIM KOJHYECTBOM CJAraeMblX BLINOJ-
HfIETCSl aHaJOrMYHO TpHBEJeHHbIM npuMepam. HeGospluoe orinyue cBO-
JUTCS K BKJIOYEHHIO K/IABHIIH «—-» MOC/e BBOAA Kax[OTO C/1araeMoro He-
3aBHCUMO OT MX KOJHYECTBA W MPOAOJKAETCST JO BKJIOYCHHS HHAHKALUH
MOJIYJeHHOH CYMMBI K/aBHIIEH pesyJbTaTa «=». ,

Jls1 moydeHHs MHAHKALHH TPOMEXYTOYHOH CYMMBI CJELYET BKJIO-
YHTh KJABHINY Pe3yJbTara «=», MOC/e 9ero BKJIOYHTD KJABHILY CIOXKE-
HUSi «—-» ¥ B OOBLIYHOH MOC/ENOBAaTENBHOCTH MNPOAOJKATH BBINOIHEHHE
orepalHH. B NpuBeeHHBIX MpHMepax nojyyaemas CyMMa 3aluChiBalach
B onepatuBHbii perucrp ACO. BriioueHue K/2BHIIH pesy/IbTara obecne-
yHBaeT nepesanuch UH(PPOBOH MHGPOPMAUMHK 11 3HAKA UHCIA B peructp
MR co crupanuem undopmannu perncrpa ACQ. Tlepenoc cymMMBl B Ha-
KaMJIMBaioUlde PerHCTPhl MPOH3BOAHTCH BKIIOYCHHEM COOTBETCTBYIOLLEH

7



Kaasuwu «-FI», «il», «+I1l», goroprie ofecneunBalOT nepesanuch
unopmanny u3 perucrpa MR B perucrpst ACl, AC2 n AC3 Ges crupanus
. uadopmauun B perucrpe MR. :

Huxe paccMaTpuBaercs onepauds CJAOXEHHA C HCIOJIb30BAHHEM Ha-
KalvluBalolWHX PerucTpoB. ‘

Mpumep 3. a+b=c 342,35 + 127,23 = 469,58

BraoyaeMas OYHKIHO-
Uo;’:‘ﬁgox BRIMOJINEHUS OnepallHu HaJIbHAS KJ1 4 BHLA Hupukauus

[

. Crupanne waxkamausaiomnx | «*I», «*ll», «*l1l»

pErucTpoB N

2. CrapaHHe ONepaTHBHHIX pe- «L6» 000000000000000
THCTPOB

3. YcTaHoBKa  mepekJIoyaTes «2» 0000000000000,00
NoJIOXKeHHUs 3ansiTof .

4. BBox mepBOro  cJjaraeMoro «-In - 0000000000342, 35
342,35 .

5. Beon Broporo cJaaraemoro <+I» (000000000127, 23
127,23

6. Bxiouenne MHAMKAUUH CyM- «*I» 0000000000469, 58
ME

B naHHOM nmpHEMepe MoJiyueHHas cymMMa samHchiBanack B perHerp ACl.
IMpu nocnenoBarTeibHOM BKJOUEHHH KaaBHl «+-I», «+-1I», «4-11I» cymma
469,58, kpome perucrpa ACl, 6yzer sanucaHa-B perucrpax AC2 u AC3.
Bxkiiouenue knaBuiug «* [» o6ecneunBaeT nepesanHchb CyMMbl H3 PerHcTpa
ACl B MR co crupanuem B peructpe ACI.

[Mocsie BHIOOMHEHHs ONEPAUMH CJNOXKEHHS ¢ 3alHChI0 CYMMBl B DETHCT-
pax AC1, AC2 n AC3 BrJitouenne cootBeTcTByOWEel Knapuiun «VI», «VII»,
«VIII» o6ecneuynBaer WHAHKAIUHIO TPOMEXYTOYHOH CYMMBI, T. €. nepesa-
nuch 6e3 crupanus us perucrpoB ACl, AC2 u AC3 B peructp MR. Cneno-
BaTe/IbHO, [I0CJe BKJ/IOUEHHS KJABHLI IMPOMEXYTOUHBIX HTOrOB HHGpOpMa-
LSl B COOTBETCTBYIOUIMX PETHCTPAX COXpaHsercs.

1.2.2. Boluntanue

Onepaunsi BHIMHTAHHA BHINOJNHAETCA apHOMETHYECKHM YCTPOHCTBOM
C 3aIMCHIO Pa3HOCTH B onepaTuBHOM peructpe ACO WK B HAKAT/IHBAIOLHX
pernctpax ACI, AC2, ACS.

Wnnukanus OTpHLATENbHBLIX 3HaUeHHH BBeAeHHOH Lu(pPOBOK HHGOD-
MalnMH o0ecreuydBaeTcss CBEYEHHEM MHUHHATIODHOH JaMNbl HaKaJlHBaHHA
3HaKa «MHHYC».

Hnst BrIMOJMHEHHS ONEpPauMH B ONPENeJeHHOH MOC/eN0BaTebHOCTH
BKIOUAIOTCs (DYHKUHMOHAJbHBlE KJIABHIUH: «+», «—», «=», «-I», «4-1D»,
«4I11I», «—I», «—II», «—I1I», «VI», «VII», «VIII», «*I», «*II», «*11ln.
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Jmces

Mpumep 4. a—b=c 397,46 — 123,134 = 274,326

Brurouaema s GyBKRUO-

[MopAa0K BHMNONHEHHA ONEpPanUH Ha/JbBas KJiaBHIIA Unankanus
1. Crapanne onepaTHBHEIX pe- «L6» 000000000000000
CHCTPOB .
2. YerawoBKa — MeperJouare/is «3» 000000000000 ,000
NONOKeHNs 3aNsTOM '
3 Bsoxn ymenbwaemoro 397,46 «+» 000000000397 , 460
4 Bpoj BbiyHTaemoro 123,134 —» 000000000123,134—
5. BkaloyeHHe HHAHKALHK pas- =3 000000000274, 326

HOCTH

[TonoxenHe MeperJodaTens 3anAToR OnpelelsieTcsl aHaJOTHYHO One-
panuu caoxenns. Onepanus BbYHTaHHS C GOJIBIWHM KONHYECTBOM BBIYH-
TaeMBIX BLITOJHAETCS B cooTBeTcTBUH ¢ npHBeaeHHbIM npumepoM. HeGosp-
ILIoe OTJIMUHE CBOLMTCS K BKJIOUEHHIO KJaBHILIHM «MHHYC» 1I0CJIe BBOAA KarK-
Or0 BHIYMTAEMOTO HE3ABHCHMO OT HX KO/IAECTBA W MNPONOJKAETCH /0
BKJIIOUEHHS] HNAMKALMH NIOJYYaeMOll Pa3HOCTH KJaBHILEH Pe3yabTara «==».

B faHHOM mpHMepe [oJyuyaeMas Pa3HOCTb 3aNHCHIBAJACh B ONEPaTHB-
it pernetp ACO. BRJIOueHHe KJaBHIUM pe3yJbraTa oGecrieuHBaer mepe-
sanuch nHpopManuu u3 peructpa ACO B perncerp MR co cTupanneM HH-
¢opmaunn perucrpa ACO.

[lepeHoc pasHOCTH B HaKalJKBAIOWUE PETUCTPBI IPOH3BOANTCSA BRIIOUE-
HueMm KaaBull «+I», «+11», «++I1I», KoTOpHle OOecnedunBaioT mepesainuch
undopmaunn u3 peructpa MR B coorsercrByioline pernctpsl ACI, AC2,
AC3 6e3 crupanus undopmaunn perucrpa MR.

Huske npHBOAMTCSA ONEPAlHA BBIMHTAHHS C HCIOIb30BAHHEM HAKal/IH-
BQIOIIHX PETrHCTPOB. ' :

Mpumep 5 a—b=c 679,38 — 243,15 = 436,23

Braouaemasi GYHKILHO -

[MopsaI0K BHITOANAHHS OTIE;aIHH HaJlbHas KJIaBHRINA Huaukauus
1. Crupanne  1aganJHBsamLIEX «*I», «*l», «*Il»
PErucTpoB
2. Crupadue onepaTHBHHIX pe- «Lo» 000000000000000
TUCTPOB )
3. YcrauoBka [OJIOXKEHHs lie- «2» 0000000006000 ,00
pekJiouatens 3ansaToH
4 Bsoj ymenbmaemoro 679,38 «tI» 0000000000679, 38
5 Bpox seHuliTaemoro 243,15 «—I» 0000000000243, 15—
6. Braouenne HHIMKaUNK pas- «*I» 0000000000436 ,23

HOCTH




B npuBseieHHOM NpHMEpe NosyyaeMass pasHOCTb 3amMuChiBajlach B pe-
rucrp ACL. Tlpu moc/iefoBaTebHOM EKJIOYeHHH KJaaBuil «—+Is, «+I1D»,
«+III», «—I», «—II», «—III» pasHocts 436,23, Kpome perncrpa ACI,
6yaer sanucana B peructph AC2 u AC3. .

Bxurouenne KJaBup «*I» ofecnednBaer nepesanuch pasHOCTH M3
peructpa ACl1 8 MR co crupanuem B perucrpe ACL Ilocie BHIONHEHHSA
onepalyy BHIUHTAHHS C 3aIHChbi0 pasHocTd B perucrpax ACI, AC2u AC3
praoyesne kaasumu «VI», «VIID», «VIII» ofecneunBaer wHAMKAUIO
IIPOMEXXYTOUHOH Pa3HOCTH, T. €. Nepesanuch HHGopmamuu Ge3 CTHPAHUSA
u3 coorsercrayiomero perucrpa ACl, AC2 unn AC3 B peructp MR. Cre-
ZOBaTeNbHO, MOC/€ BKJKYEHHS KJaBHLI MNPOMEXYTOYHBIX HTOTOB MOJY-
ueHHAs Pa3HOCTh B 3TUX PETHCTPAX COXPAHAETCA.

Mpumep 6. a—b=—c npu a<<b
235,24 — 467,496 = —232,256 (canbaupoBaHue).
[OpAAOK BLINOJIHEHNSA ONepanuy BK,;‘;?,‘,‘jf;;aﬁ n‘g’;’;‘lﬂ“’ Hnaukanus
1. CTupanue ONepaTHBHHX pe- «Lo» 000000000000000
. FHCTPOB
2. Ycranopka mepex/ouaTedns «3» 000000000000, 000
 TONOMKEHHA 3amsTol
3. Beoa ymenbmaemoro 235,24 ¢+ 000000000235, 240
4. Bpoj spiuHTaemoro 467,496 : «—» 000000000467, 496—
5. BrJaioyenue HHAMKALHH pas- «=» 000000000232, 256-—
HOCTH

B ToM caydae, Korja B pe3yJ/bTaTe BHINOJHEHHs JIOOOH onepanun
MOJTy4aeTcs OTpULATEbHBIA PE3yJIbTaT, IPOHC XOJMT BK/IOYEHHE MHHHATIOP-
HOH JaMObl HAKAJAMBaHHUA, cBedeHHe KOTOpoH obGecrneyHBaeT HHIHKALUIO
3HAKa «MHHYC».

Dpumep 7. (@ +(—b) =—c¢
(4 479,43) + (—735,64) = —256,21.

TTopsifAoK BEIMOJIHEHUA ONepanHH B“’,’f‘a’;:i“gf,”ﬁg’;‘ﬁ;ﬁ°' HUngukanus

1. CTupanue onepaTHsBHBIX pe- «LO» 000000000000000
THCTPOB

2. YcraHoBKa nepeKaouaTelNd «2» 0000000000000, 00
MOJIOKEHUS 3ausaTol

3. Beog nepBoro cJjaraemoro «+t-» 0000000000479,43
479,43

4. Beonm BTOPOro  CJaraemoro a-f-» 0000000000735, 64—
735,64 H BKMOUEHHE KJIABH-
K BBOAA OTPHUATENbHBIX
BENHUHH «—H»

5. Br#aoueHde MHAMKAOHH CYM- K=y 0000000000256, 21 —
MBI
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IMMpumep 8. (—}—d)-—(—~b) = C
(+398,49) — (—635,78) = 1034,27

BraoyaeMast GyHKIIHO-

HNopsgox BLITOJNHEHH: OTeEpPanHB [1aJ1bHAS KJTaBHIIA UBpuranus

1. Cruparue onepaTHBHBIX pe- «L0O» 000000000000000
TUCTPOB ‘ .

2. YcTaHOBKA  OepeKJiouaTess «2» 0000000000000 ,00
MON0XKEeHUs 3alsiTOH

3. Bpox yMenburaemoro 398,49 | e+ 0000000000398, 49

4. Beoax Buuurtaemcro 635,78 «—» 0000000000635, 78—
H BRJIOUEHHE KJaBHIIH BBOAA
OTpH[[aTeJ'[E:HbIX BeJJHYHH
C—k>»

5. Bkuouenue HHAMKAOHH CyM- €=y 0000000001034 ,27
MBI

Mpumep9 (@48 —(c+d +¢k—0)=2 ‘
(235,46 4 1357,28) — (174,27 + 459,96) - (547,54 — 2375,49) =
= —869,44

Topspok BHIOJHEHHS onepalllik B“?{;’;ig;“ﬁ’};‘ﬁ’g’g{,ﬁ’g°“ UBpkanus
1. CrupaHne naxanaasarouux| <*l», «*lI», «*IIl»

perucTpos
2. CrupaHnne onepaTHBHHX pe- «LO» (000000000000000

TUCTPOB
3. YeraHoBKa MOJIOKEHHA Ue- «2» 0000000000000,00

pekJrouaresis 3ansAToOH
4, BB502 HepPBOre  CAaraeMoro «LIs 0000000000235, 46

235,46
5. Beop BTOpOrO cCJaraeMoro &I 0000000001357 ,28

1357,28 :

6. Bxjrouenue nFAMKAIMH Dep- «yly 0000000001592, 74

BOH CyMMBI
7. Beoa mepBoro eaaraemoro 1y 0000000000174,27

174,27
8. Bpox BTOpOro eaaraeMoro -+ 0000000000459 ,96

459,96 .

9. BxJioueHHe WHAMKALHH BTO- «yll» 0000000000634, 23
poli CyMMBbI
10, Bmiumtanpge cymMMmbl BTOpOro «—1I» 0000000000634, 23

HAKaNJHBAIOIIEr0 perucTpa '

U3 nepsore
11. BrawoueHrne HHAHKALHH pas- ayl» 0000000000958, 51

HOCTH ABYX CYMM
12. Beoa ywmenbiuaemoro -547,54 ¢«4-11T» 0000000000547 ,54
13. Beon Buiuutaemoro 2375,49 «—11I» 0000000002375,49
14. BrJaioyeuue HHARKaL Y «ylll» 0000000001_827,95—

pasHOCTH




[Mponomxenue

[opsA0K BHINOMHEIHs OnepaIih

Biailouaemast gpyHKLHO-

Hajibliasi KJagpHlia

W aukanss:

15. Cnoxenne pasHOCTH
HAKanJHBaIero perucTpa
C pasHOCTbIO 1-ro HakanJi-

16.

BaOIIEro perucrpa

ro pe3yJabTaTa BbYHCHACHHH

Huxe npusezeso BrmosiHeHHe npumepa 9 ¢ HCMONB30BAHHEM OLHOFC

3-ro

Huaukands OKGHUaTeJdbHO-

«+I»

«*I»

H3 HaKalJvIHBAIOLIHX PETrHCTPOB.

0000000001827 , 95—

0000000000869, 44—

Bratouaemass dynkouo-

ro pesayibTaTa BLIYHC/EHUS

:

iv
Hs NMPUBEAEHHBIX NPUMEPOB BIIAHO, YTO YUYET 3HAKOB NIIPH BLINOJHEHHH
CJI0KEHHUA H BbIUHTAHHA O6ecreyiiBaeT BLINOJHEHHE apHQ)METH'{eCKPIM ycr-

IMopaoKk BLINOGAHCHAS ONCLAILHHA Hadblas KJ13BHLIA Ha aukauus
1. Crupanpe HakanJHBaoOIHX «*I», «*II», «*llb»
perucTpos .
2. Crupande onepaTHBHHIX pe- «L&» 000000000000000
I'HCTPOB
3. ¥Ycranonka noJsioxeHus mne- 2» _ (0000000000000, 00
pekJiouaTtesisi 3anaTon
4. 5;501}16 nepsoro cJjaraemoro «t» 0000000000235, 46
5. Bsog sroporo cJjaaraemoro ) (0000000001357,28
1357,28
6. BrJ/iodenne HH/IHKAN U} «=> 0000000001592, 74
nepBoil CyMMbl
. 7. 3anuce nepnolt- cymmu B 1-i «+I» 0000000001592, 74
HaKanJuBawmul perucTp
8. {3’;3:%7 [HepBoOro CJaraeMmoro «t» 0000000000174, 27
9. ‘lf.%ogé BTOPOro eJlaraeMoro a4 0000000000459 ,96
10. Bxmouenne - AHAHKA K «==» 0000000000634,23
BTOPOH CYMMHI
11. Belyuranxe BTOpOH CYyMMH «—I» 0000000000634, 23
" u3 nepBoH
12. Beon ymenbiaemoro 547,54 ) 0000000000547, 54
13. Beop shuuraemoro 2375,491 43 0000000002375, 49—
14. Bkuiouenne WHAMKAIHH Pa3- «=> 0000000001827 ,95—
HOCTI!
15. Cnomenne pasHOCTH oOle- ¢+1» 0000000001827,95—
parnpuHoro  perserpa MR
C pasHocTbiO l-ro pakanJi-
BAlOLETO perucTpa
‘16, WMujukamua OKOHUaTeJBHO- «*L» 0000000000869, 44—

POHCTBOM MALIHHE! ONEepPaliH a/areGpauveckoro CJAOXKeHUs.
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1.2.3. YMHOXeHHne

Onepainsi YMHOKEHHS BEITONHAETCS apHPMETHUECKHM yCTPOHACTBOM
C 3alHChIO NPOH3Besiekust B onepatuBHoM perucrpe MR. [lis BHIIOTHEHUSA
OlepallH B ONpPeJe/]eHHON NOC/EeI0BaTe/IbHOCTH BK/IOYAIOTCA (dYyHKILHO-
HaJbHbIE KJIABHUILH « X», «=». [Ipau3BeaeHHe, MOJYIeHHOe B ONEPATHBHOM
peructpe MR, MoxHO mepeszanucaTb B HAKaNIMBAIOUIHE DETHCTPHI NPH
BKJI0YeHUH (YHKIHOHAAbHEIX KiaBum «—+I», «+Il», «+I1Is, «—1I>»,
«—II», «—III», B pesyabrare 4ero MPOHCXOAHUT CNOKEHHE HJIH BbIYHTAHUE
MOJYYEHHOrO NPOHU3BeleHHs H HHPOPMALUM HAKANMHBAOWHX DErHCTPOB.

B npotiecce BLINOJHEHHA ONEPalHH YMHOXEHHS NPOM3BEICHHE aBTO-
MaTHYECKH OKPYIVIsSieTcsl B MOC/TEeNHeM paspsje.

Opumep 10. a xb=c 12525 x 15,25 = 1910,0625

[TOpsiA0K BHIMOJHEHHS ONeEpalHH B"i’;’;ii‘;;“}(‘ﬁz;‘ﬁﬁ°' HH ukanus

1. CTupanHe ONEPAaTHBHEIX pe- «Lo» 000000000000000
THCTPOB .

2. YcraHoBKa  NepeKJiouaTensi «4» , 00000000000, 0000
MOJIOXEeHH 3anaToH

3. Bpoja 1uepBOoro COMHOXHTEJS | ~ «X» 00000000125, 2500
125,25

4. Bpoj BTOPOro COMHOMKHTEJNS «=> 00000001910, 0625
15,25 ¥ BKJIOYeHHEe HHAHKE-
UHH OpousBeJeHus Ty

Mpumep 11 axb=c 12312 x 0,51 = 62,7912

BrJouaemasi @y HKIHO»

[TopsAOK BLIIOJJHEHHS! OACDAH HaJbHAS KJ1aBHLIA HHauKauus
1. Crupauue onepaTUBHHX pe- «Lb» 000000000000000
TUCTPOB :
2. YcTaHoBKa NOJOXKEHHA ne- «2» 0000000000000, 00
pexJtoyareis 3ansTol : _ .
3. Bron nepsoro COMHOMKHTE/S X 0000000000123, 12
123,12 :
4. BBoj BTOPOrO COMHOIKHTEJSI «=» 0000000000062, 79
51 u BKJIOYEHMe HHAHKAIIHH
HpPou3BeJleHU A

VeTaHOBKA MOJIOXKEHHS TEPeRJIouare/is 3andaToi onpefessieTcs 3ajan-
HOI CTeNeHEI0 TOUHOCTH BBIUMC/IECHUH HIIH CYMMOH KOJHYECTBA RECATHYHbIX

uudp COMHOXKHTeNEH. . ,
13



Mpumep 12 axbxec=2z 235 x 12,6 x 2,12 = 622,75

TMopsiAOK BRIMOJIHEHHs OrnepalHu

Bxnoyaemas ¢VHKLIHO-
HaJbHAs KJaBHINA

Nuaukanua

1. CtHpanHe ONepaTHBHEX pe-

THACTPOB

VYcranoBKa  nepekJjiouaTens

TOJIOKEHU A 3anATOH

BBOI nepBoro COMHOKHTeJA

23,5

BBoJ BTOPOrO COMHOXHTEAA

12,5 r BKJAIOUeHHe HHAMKA-

IHY OpOU3BeNEeHUS ,

[MoAroToBKa K YMHOMKEHHIO

Ha TPeTUll COMHOMKHTENb

6. BBox TpeTberc COMHOXHTEaS
2,12 u BKJIOUEHHE HHJHKa-
ILMH NpPOH3BelcHHA

= w N

=]

DKcnJyaTanHOHHEIE BO3MOXKHOCTH MAIUHHBI TMO3BOJSIIOT BEINOJHSATH
onepanui0 YMHOMEHHS C HKCIOJb30BAHMEM MOCTOSIHHBIX COMHOXHTEJER.
Huxe paccmaTpuBaercs npuMep YMHOXEHHA Ha NOCTOSHHBIL MHO-

2KHTEJDb.

Illpumvep 13. axXxb=c

«LO»
«2»

CX»

125 X 5,3 = 622,5
d X b=2z 1536 x 5,3 = 81,408

000000000000000

0000000000000, 00
0000000000023, 50
0000000000293,75

0000000000293, 75
0000000000622, 75

Bxiouaemasi (pyHKnHo -

H3BEJCHHSA

Buruucienue CYMMEI HJH PAa3HOCTH nponsaeﬂ.eﬂnﬁ BBIIIOJTHACTCHA € HC-

Mopajoxk BROOCAHEHHS ONEPAILHH HanbLHAS KI14BHIIA Hnauranus

1. CrupanHe  HaRaIJIMBAFOLINX «*In, «*ll», «*II» -
peruerpos

2. CrupaHue ONepaTHBHLIX pe. «L6» 000000000000000
FHCTPOB

3. YcranoBka  mepeK/ouaresis «2» 0000000000000,00
NOJOKeHsl 3ansToH

4. BBGA DOCTOSIHHOFO COMHO- «XMy 0000000000005, 30
xutens 5,3

5. Beoa comHoxuntens 125, 0000000000012,50

6. BrmoueHHMe MHIMKaUuM [po- «X B 0000000000622, 50
H3BeAeHHUs

7. BBoa comHoxutens 15,36 0000000000015, 36

8. Bxuouenne HHAVKANHH NDO- «X By 0600000000081 ,41

NI0/JIb30BaHHEM OAHOTO H3 HAKAIJIMBAIOWHUX PETHCTPOR.
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Mpumep 14 (axb) +({ xd) =2
(25 x 10,3) 4 (17,2 x 5,1) = 345,22

TlopALOK BHIMOJNHEHHA ONEpaL HH

Bxknwouaemasa ¢$pyHRUHO-
HalJlpHAA KJaBHLIA

HWupukanus

(2 IR N . )

6.

. CrupaHue HaKanJHBawLHX
PErucTpoB
Crupanue onepaTUBHHIX pe-
IHCTPOB
YcTaHoBKa nNepekaovyaTeNs
MoJIOKeRusa 3ansaTol
Beox nepBOro COMHOMKHTE-
as 25, .
Bpox BTOPOro COMHOKHUTENS
10,3 u BKJAOYeHHe HHAHKA-
HH NPOH3BEJEHHS
3anuch mepBOro  MpousBe-
JeHMS B HAKanJauBaoWHH
perucTp
. BBon nepBOro COMHOXHTE-
ns BTOpHX cKoOok 17,2
. Bpoj BTOpOro COMHOMXHTE-
A BTOpHX CcKoGok 5,1 u
BKJIOUEHHe UHIUKALHHA [1pO-
H3BeJeHH s
. Cioxenne BTOpOTO. TPOH3-
BeleHHs ¢ MEepPBHIM
. Bxmwouenue HHAUKAOUK
CyMMHl ABYX MpoH3BeReHul

Bhluyc/leHHe PA3HOCTH JABYX NpousBenenmii (@ X b) — (cxd)=x

«*Iy, «*1I», «*llI»
«L6»
¢1»
axX»

L=»

«FI»

«*I»

000000000000000

00000000000000,0
00000000000025,0
(0000000000257 ,5

00000000000257,5
00000000000017,2

00000000000087,7

£0000000000087,7
00000000000345,2

BBLITIOJIHAAETCA B IOC/J€R0BaTE€IbHOCTH, aHAJIOTHYHOH BBIYHCJEHHIO CYMMEI

IBYX TpPOHU3BEJEHHH, C TOH pa

$YHKIMOHAMLHOA KJIABHLIH X .
B ciayuae OTpHUATEIBHOrO 3HAYEHMsl COMHOXKHTEJEH IOC/IE BBOAA

MHOMKHUMOTO HJIH MHOXKHTEJIst BKJII0YaeTcs KJaBHILA BBOJA OTPHUATE/ILHLIX
peaduuH. ApHMeTHUecKoe YCTPOHCTBO MalIMHBL ofecneunBaeT BEINOJHE-
HHE ONepalHH YMHOXEHHUS C YYeTOM 3HAKOB coMHOKuTeNeH.

IMMpumep 15

(—24,5) x (—=3,75) =

(—a) X (—=b) =+¢
91,875.

3HMLed, yTo B myHkre 9 mpumepa 14 Bmecto
«+I» chenyer BK/WOUATb KaAapully «—I».

[TopsA 0K BBHUIOJTHEHKS OfepaNHH

BrJawouaemaa QyHKHHO-
HalbHAR KJapua

‘i guKanus

. YcraHoBKa

. CTupauue ONEPaTHBHHX pe-

rHCTPOB
e peKJouaTedst
NoJioKeHHs 3angTof

«LO»

«2»

000000000006000
0000000000000, 00

15



[ponoaxenve

Brudaemas pyHKunHO-
Mopazor sbUIOJINEHHA OREpaLHH HANIBEAS KJABAWA UnguKanus

8. Beog mepeoro COMHOXKHTeJs X »
24,5 g BKJIOUEHHE KJABHLIH
BBOAA OTpHUATeJbHEIX BeJH-
YHH «— 3> .

4. BBOA BTOPOrO COMHOMKUTENS | —_
3,75 ¥ BKJIOYeHHE KJABHLIH )
BBOfA OTPHUATENbHBIX. BeJH-

0000000000024, 50—

0000000000003 , 75—

gUH «—»

5. BkioueHue HHIRKAIMH M1pO- «=» 0000000000091 , 88—
U3peqcHud
Onepauus (a) X (—b)= —c¢ BbINONHAETCA aHAJOTHYHO NPHBEJEHHOMY

npumepy 15 M oraMYaeTcs TeM, UTO [OC/Ae BBOJA NEPBOrC COMHOXHTEJA

He BKJIOUACTCHA KJIABHINA «—E». YueT 3HAKOB COMHOMKHTeNeHh obecneun-

BAET BBIIO/NHEHHe apHPMETHYECKHM YCTPOHCTBOM MAaLIHHbLI OnepalHy
anre6panyeckoro YMHOXKEHHS.

1.2.4. Bo3BeaeHue B CTeNeHb

BosBesenHe B CTeNeHb BHIIOJHSETCS] apH(MEeTHYECKHM YCTPOHCTBOM
¢ 3amHChIO pe3yJbTaTa B omeparuBHoM peructpe MR. [las BhinoJHeHus
olepalHH B ONpENEe]eHHOH IOC/1e40BaTeIbHOCTH BKJH0YaloTcst (yHKUHO-
HaJbHble KJAaBHIIH «X» H «X ™, [losyueHHBI pe3yabraTr B perictpe MR
MOXHO Nepesanucarh B HaKanaupatomue pernctpel ACl—AC3 npu BkJo-
YeHHH COOTBETCTBYIOLIEH QYHKIHMOHAIBHON KJIABHIIH «+I», «+11», «+11I»,
«—I», «—II», «—III» ¥ BBINOMHUTBL ONEPALHIO CJOXKEHHS HJIH BblYMTA-
HHUA. :

Mpumep 16, a*=x ,
252 =625 25° = 15625 25% = 390625.

Bk/ouaemass GyHKIUoO-

[TopsACK BLIMOJHEHHS ONepanuy HAALHAS K ABHIIA Hupukauus

1. CrupaHHe oOnepaTUBHBIX pe- «LO» 000000000000000
FHCTPOB )

2. YcTaHoBKa  mepeKJIouaTes «0» 000000000000000
MOJIOKEHHST 3aMSTON

3, Beoa uncaa 25 o «X» £00000¢00000025

4 BkawouendHe HWHAMKAUHH 1-ro CeX Dy 000000000000625

pesyJ bTaTa BO3BEJCHHSA YHC/A
25 BO BTOPYiO CTeNeHb

5. BkmoueHHe uHAMKAUMH pe- . Xy 000000000015625
- 3yJbTaTa BO3BeleHHS HHCAA '
25 B TpeTLIO CTeNEHb

6. BxaiouenHe HHAMKALMM pe- «X By 000000000390626

3yJbTaTa BO3BEJEHUS YHCAA
25 B 4eTBEPTYIO CTenenh

16

Hpn BO3BEICHHH 'OTpPIU,aTEJIbHOFO gycJda B CTENEHb ¢ YETHLIM MOKasa-
TeJIEM pPe3yJ bTaT BBIYHCJAECHHUSA MOAYYACTCH [0JO0XKHTE/JIbHBIM. HPH BO3BE-
JeHHH GTPHUIATEABHOrO 44¢Ja B CTENEHDb C HEYETHDBIM MMOKA3aTtesieM pe3yiib-
TaT BbLIYHCJAEHHSA NOJYYaeTCss OTPpHUATE/bHbIM.

1.2.5. denenue

Onepauus ge/eHus BBINOJHSAETCA apHPMETHYECKHM YCTPOHCTBOM C 3a-
MHCBIo YacTHOro B peructpe MR. Jlns BpImo/HeHHst ONlepaliuy B ONPEAEIEH-
HOH MOCJEAOBATEJIbHOCTH BKJOYAIOTCA (YHKIHOHAJIbHBE KJ/AaBHUIH %,
«==», [Tosyuenuoe yacrHoe B peructpe MR MoxHO mepesanucarb B COOT-
BETCTBYIOIIHE HAKAMJHMBAIOIHE DETHCTPHI NPH BKJIOUEHHH QYHKIHOHAD-
HbIX KaaBui «-I», «+11», «+11I», «—I», ¢—I1», «—I1l». B pesynbrate
5TOMO NPOHCXOAMT CJOKEHHe HJH BBIUHTaHHE YaCTHOTO W uHGpOpMaUHW
HAKaNJIHBAIOIIMX PerHCTPOB.

B npouecce BLINONHEHUs ONEPaUHN NeEeHHs YacTHOE aBTOMATHYECKH
OKpyTJ/isieTcsl B MOC/AERHEM paspsje.

Dpumep 17. a:b=c 625:5=125

[lopsaaok BHIMONIHCHUS OMEpAIHA B"’I,‘g,‘}iﬁ‘gs",},’}:ﬁ;ﬁ"' Huxakan an

1. Crupanue onepaTuBHBIX pe- «LO» 000000000000000
FHCTpPOB

2. YcraHoBKa  mepeK/w0yYaTens «O» $00000000000000
MOJIOXKEHHA 3aNfTOH

3. Beoa meaumore 625 €ty 000000000000625

4. Beon penuTtens 5 m BKJIOBE- «=» 000000000000125
HiHe WHAMKAIMH 4acTHOrO ‘

‘DKCIJyaTAHOHHLIE BO3MOXKHOCTH MAIIHHBI [OSBOJISIIOT BBINOIHATE
onepanHio AeJEHHA C HCIIOJAb30BaHYUEM MOCTOSHHBIX AEJHMOrO B AelHuTe 4.

MNpamep 18 d:b=c 143,15:8 = 17,89375
a:b =z 947,232:8 = 30,904

i BrJioy aeMan $yHKILHO-
Mopsiaok 8LINOJIHEHAS ONEpalH Hadbaas KJaBHLIA I/!H‘nm(amm

1 Crupanne  HakanqusaiownX | ¢*ly  «*ll», «*1Ih

perucTpoE

2. CrupaHue ONEpPaTHBHBIX pe- «Lo» 0000¢0000000000
CHCTPOB

3 VYcraHoBKa  MepexJiouaTens «3» 000000000000, 000
110/i0XKeBHq. sansaTol

4 Bgsox neproro  AeNMMOro €8> 000000000143, 160
143,15

i
. Dr. G. Just
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TTpoaonxenne Mpuwep 2. (@:6) —(c:d) =2
(5625 ; 25) — (1234 : 24) = 173,58.
Hopﬂ}:[ox BBINIOJIHEHUS OIepauun Bl{;:‘l:)l‘gi:iea]v;aﬂxg‘gg:&gO' MH}IHK&H,HH
IMopsiAOK BLITIONIHEHHS ONMCpalHu BKif;:ig;gngZ:ﬁggo' HuyauKamus
5. BBOSA MOCTOSHHOTO JeJIuTe- «+I» 000000000008, 000
asa 8, . ’ ,
6. BraoueHHe HHJAHKaOuH Mep- «=» 000000000017 , 834 L. g::yﬁ?'rl:)%es nakanamsaonux | b, «*ll», <*Ih
BOI'0 4acTHOT O . )
7. Boon broporo semmioro <t 000000000247 ,232 2. S;gs;g;‘e OTEpATHBHEIR pe- «Lov 000000000000000
8. gigmqeﬂue MHIMKAUHH JeJH- «vI» 000000000008,000 3. X:;ggg:&i ﬁg%ﬁﬁgmamm «25 OOOOOOOQOOOOO'OO
9. BkJ/louenHe HHAMKALHEH BTO- «=» 000006000030, 904 4. E%%(})(,u, 5;&3@;{1\401‘0 [epBHX CK O- €1y 0000000005625 ,00
Or0 YacTHOrO ’ '
P 5. B Box neawrens 25, H BKJIO- ¢=» 0000000000225,00
yegpe HHJHKALUH JaCTH OrO
] 6. 3anuce MepBOro YacTHOro «+1I» 0000000000225,00
IlonoxeHne mnepekJ/ouatenast 3anaTof onpezenasercsa 3aJaHHOH CTe- B HAKaMJHBAMMMA PErucTp
NEHbIO TOYHOCTH MJIM 1O GOJIbIIEMY KOJIHUECTBY JECSATHUUHBIX 3HAKOB H3 7 ?:fﬂlggfmom BTOPBIX CKO- € 0000000001234,00
BBOLUMEIX [/151 ENEHUSA THCE. : 8. Booa semuteas 24, u BKJio- «=» 0000000000051 ,42
yeHue HHAMKALHUH YacTHOro
ITpumep 19. a:d =2z 1235,43: 26 = 47,5265 9. BoiyuTaHHe BTOPOro 4acTHO- «—1I» 0000000000051 , 42
b ) . ro W3 MepBoro
a:b=c 123543 . 47 = 26,2857 10. BrJ/ioueHHe HHAMKAUHM pas- «*I» 0000000000173,58
HOCTH 4YaCTHBIX
Topapok ebioJAHERHS onepaurH BKﬁ'f;fﬁg‘;”m?g’gﬁZ"' Hnpukanusa V
Briuucaenne cyMMBl ABYX YacTHHIX BHIIOJHAETCHA B I0C/€]0BaTE/bHO-
CTH, aHAJIOTHYHOH BBIYMCJIEHHIO PA3HOCTU ABYX YaCTHBIX. Paannune B BHI-
1. Crupanve  maganausatoumux | «*Is, «*II», «*1li» [IOJTHEHHH CBOLMTCA K BKJIOYEHHI0 (PYHKIHOHANBHOM KJIABHIIH «4-I»,
PerucTpon ‘ smecro «—I» (myHkr 9 npumepa 20).
2. S’mpaﬂue ONePATHBHLIX pe- «Lo» 000000000000000 B ciayuae OTpPHUATEJNBHONO 3HAYEHHA [EMHMOrO H ACJIHTEIA nocne
HCTpoB BBOJA NIEJMMOTO HJIH NEMHTeNs BK/IOUaeTcsl KJIaBHIUA BBOJA OTPHIATeb-
3. YcranoBka  mepekJiouaTess «2» (000000000000, 00 pEIX Beanuun. Onepalius JeJIeHHS BBINOJIHAETCS C Y4eTOM 3HAaKOB JeJHMO-

NOJIOKERHS 3anaTOR

ro U JeJHuTeNs.

4. Boa nocrosiHHOro peauMoro 1 )
' 1235,43 e “th 0000000001235, 43 Mpumep 2L (—a): (—b) =c (—3174,6) : (—13) = 244,2
6. IMoaroToBka omnepauun AeJe- €y 0000000001235, 43
HHA ’ [TopsILOK BBIIOJTHE HHS ONe PALKHH BK:;O;::Z:HKJ?’QF:;&ZO' 48:9:9715€:114: F
6. Beox peautens 26, u pKJIO- L€==p 0000000000047, 52
HeHME WHAMKALNHH 493 '
- ¢cTHOTO {. CTupanue ONEPATHBHEIX pe- «Lo» 000000000000000
. Unpukanua geanmoro «vI» 0000000001235, 43 rUCTPOB
B e oroRKa onepauny zeae: 0000000001235, 43 B Soromemn sanrol " 000000006960%9.0
9. B ’ 3. Beoq  pesmmoro  3174,6 «:» 00000000003174,6—
- BBOL genntens 47, u BKJIO- «=n 0000000000026,29 1 BK/IOYEHHe KJaBHIIH BBOJIA
YEHHE HHIMKALHH YacTHOro : OTpHUATE/BHHX BEIUYHH -
«— 3> '
4. Bpon peautess 13, # BKJ0O- 00000000000013,0—
qeHMe KJMABHLUIM BBOJAA OTpH-
aTeJbHBIX BEJHUHH «—H»
Bhiluncienne cyMMbl HIH Pa3sHOCTH YaCTHBIX BEIIOJIHSIETCS C HCHOMB3O- 5. Bimioucuue Haam sact = 00000000000244,2
BaHWEM OJHOI'0 M3 HaKalIMBAIOUWHX PErucTpoB.
18 ‘
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Yuer 3HaKOB J€JIMMOTO M AeJUTeNsl ofecleynBaeT BLIIOJHEHHE apHd-
METHYECKHM YCTPOHCTBOM MAallHHBI OlepauHH anre6panueckoro neJe-
HHA. :

1.2.6. U3BaeueHHe KBAAPATHOrO KOPHS

B skcnilyaTanHOHHOH XapaKTEPHCTHKE BHLIYHCJAHTENbHOH MAILMHBI He
NpenycMaTpHBaeTCsl ABTOMAaTHYECKOE u3BJIEUEHHE KBAJPaTHOTO KOPHS.
B nmannom cayyae HanGonee yaoGHOH (OPMO¥ NIPH H3BJEUEHHH KBaj-
pPaTHOrO KOpHA ABJAETCA MeTOA I[OC/eJ0BATeJNbHEIX  [PHOJHKEeHUH

x .
C HCHOJIb30BAHHEM BBIDAXKEHHA Ypy) = 0,5 (y— + y,,), KOTOpOe OGBIYHO
- n

nocsie TPETbero NPHG/IHIKEHHs AAeT HCKOMLIH pe3yJibTarT.

Ho navana BEMMCIEHHH NOLAKODEHHOE BLIPAXKEHHE cJIelyeT pPasGHTb
Ha TPaHK MO jBe UH(PHI BAEBO OT 3anATod. KoawuuectBo rpameit ompe-
JeJseT KOJHYECTBO PaspAloB LeNoH YacTH KOpHA. B nepeom nmpu6iuske-
HHUM KOpeHb OLIEHHBAETCs MO JIeBOH I'PdHH, B KOTOPOH MOXKeT GLITh H OfHA
oudpa. '

B nporiecce BEMHCNEHHA A7 NOBHILIEHHS] TOYHOCTH PE3yJbTaTa poMe-
JKYTOYHBIE ONEepalHy KeJIaTeJbHO BHIOIHATD C BO3MOXHO GO/BbIIHM KOJH-
YECTBOM JIECATHYHBIX Pa3psA0B.

Mpumep 22. ¥985,96 =31,4. o -
Kopenb u3 9 cocrasasier 3. Jlse rparu meoil 9acTu HOAKOPEHHOIO BHI-
paxeHus x NaioT ABY3SHAYHOe YHCIO Y, = 30.
Pesyaprar nepsoro npuGJHKEHHS COCTaBHT:

0,5 x 985,96

2 -+ 30 =31,432667

(mposepka: 31,432667% = 988,012555);
"pesyJbTaT BTOPOro NpHOAHXKEHHS

0,5 x 985,96

31 430667 01432667 = 31,400017

(mpoeepka: 31,400017% = 985,961068);
pe3yabT® Tperbero npHEHKEHH s

0,5 x 985,96

(npoaepxa:- 31 4* = 985,96).
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Bxaouaemas GHYHKUHO-

[MopsiiOK BLINONHEHUN OnepaLiy HafbHas KAABHIIA HWnpuxanns

1. Crupanye .HaKal'lJlHBaiOIlll/IX «*b‘, «*1I», «*ll»
ECHCTPOB )

2. (%Tnpaﬂue onepaTHBHBEIX pe- «Lo» 000000000000000
TUCTPOB

3. YcraHoBka MnepexJouareas «6» 000000000, 000000
NONOXeHHsT 3alATOH

4. Boj aenumoro 985,96 ¢-I» 000000985, 960000

5. IloaroToBXa K BLINOJHEHHIO €t 000000985 ,960000
onepaluy JefeHHs

6. Bsol,)n I;emn'enﬂ 30, «4-11» 000000030,000000

7. Bxaioyenne MHAMKALH uva- ¢=» - 000000032, 865333
CTHOrO

8. Bxumouenue ©ONEpALHH CJN0- «-1I» 000000032,865333
MEeHHsA

9, BKJoueHMe HHIMKALMH CYM- «*Il» 000000062, 865333
MBI .

10. TToaroTopXa 'K BbINOJIHERHUIO €2y 000000062, 865333
onepanun AeJieHus J

11. BBO}J)I genuTens 2, u BKJIO- (==» 000000031 , 432667
ueHue nﬂm«mauauﬁ peayabTa-
Ta mepBoro NpHOIMKEHHS ,

12. 3anuclx), pe3yJqbTaTa NMepBOTO «+1I» 000000031 , 432667
npubanKenHsa B HAKAIJIRBA-
ol perucTp ]

13. Hlégleﬂopc B onepaTHBHHIA «VI» 000000985, 960000

- perHcTp M BKJIOYGHHE HHJH-
Kalpy JAeJMMOro

14. TloaroroBka K BhINOJHEHHIO TEP 000000985, 960000
onepanuy JeJeHAS

15. Hep%noc B OnepaTuBHHH pé- «v b 000000031, 432667
FHCTP M BKJIOYEHHe HHJHKA- ‘
UHH JAeNBTeNs

16. Braiouenue WHAMKALMH Ya- «=x 0060000031, 367367
CTHOrO

17. BxuaioyeHde ONepapmud CJO- «41l» 000000031 , 367367
KeHus

18. Bxaiouenue HHAHKAUHH CyM- «*1» 000000062, 800034
MBI

19. IMoaroroBka K BbINOJHEHHIO €y 000000062, 800034
onepali AeJeHHs

20. BB(?JJ. JeauTens 2, W BKJW0O- «=» 000000031, 400017
yeHue nnimxauu% pesyabTa-
Ta .BTOPOrO NPHONHIKEHHA

21. Barmcbp pesyJbTaTa BTOPOTO «+1I» 000000031, 400017
NpHOAMKEHHS B HAKAIIMBA-
IOIHH peruacTp

22. HepeHO‘:: B ONepaTHBHELH «vD 000000985, 960000
PETHCTP M BKJIOUYEHHE HHJH- '
Kaluk AeJHMOTO :

23. TMoaroToBKa K BHINOJIHEHHIO <y 000000985, 960000

onepanul JAeJeHus
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IMpononkenye

Iopsigok RLINONHEHHS onepauuy

Braowacemas byHkouo-
HaJbHAs! KJapHILa

HMHguxKands

TIponorxernue

24. [lepenoc B  OMNepaTHBHHIH
perucTp u BKJIOUEHHE HMHJH-
Kauud [eJiaTeas ‘

25. Briouenue WHAHKAUMA 4a-

CTHOr 0

26. BrJaioueHue omepauid CJO-
KEeHHA

27. BraoyeHne HHAHKAIHH CyM-

Mbl

28. llogroToBKa K BRINOJHEHHIO
onepanuu fesieHUs

29. Bpox gmeswrtens .2, u BKJO-
YeHHe MHAUKALLKK pesy/bTaTa

30. INogroropBka K npoBepKe pe-
3yJBTaTa TPETbEro TpHOJIH-
JKEHHS

31. ITpoeepka

vl

&« X»

&« X My

000000031, 400017

000000031 , 399983
000000031,399983
000000062, 800000
000000062, 800000
000000031, 400000
000000031, 400000

000000985,960000

1.2.7. MpuMepb BLINOJHEHHSE KOMIJIEKCHBIX BBIUHC/EHHH

[Tpumep 23

axXx®b+ec—d) =z

123,15 x (6,4 + 31 — 0,75) = 4513,4475.

BraouaeMas ¢yHKILHO-

MorsaoKk BHMOJHEHHA OMEPANHH HANBLHES KN aBHIMA Huaukauns
1. Crupanue onepaTHBHBIX = pe- «L6» 000000000000000
THCTPOB
2. YcranoBKa  NepekJiouatena «2» 00060000000000,00.
IIOJIOKEHHS] 3aNATOH
3. Beop munoxumoro 123,15 «X» 0000000000123, 15
4. Beoa nepsoro cJaracmoro 6,4 &5 0000000000006, 40
5. Beox BToporo caaraemoro 31, &—f-» 0000000000031 ,00
6. Bmoxn Beluuraemoro 75 &«—>» 0000000000000, 75—
7. Bxaiouenne uHAMKADHMH pe- «=» (0060000004513, 45

3ybTaTa BHIUUCJAEHUH

IIpumep
1127 : (25,471 +

24 a:(b+c—d) =2

31,74 — 7,15) = 22,

51311

Brawuaemaa QyHKLHO

MMopsnok BeIMONHEEHS ONEpPalHH HadbHA® RNAaBHLIA Huaukauus

1. Crupanue onepaTuBHHIX peru- «L&» (0000000000000600
CTpOB

2. YcraHoBKa — mepekJiouaTens «3» 000000000000, 000
TOJIOKEHHs 3anAToH

3. Beoa sesumoro 1127, 'S 000000001127,000
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[TopAAOK BHINOJHEHHS OnMeparHd

BrJouaeMast GyHKIHO-
HaJALHas KJIaBHIUZ

Hugukanus

4. Beoj mepBOro  CJaraeMoro
25,471

5. Beox  BTOpOro CjlaraemMoro
31,74

6. Beon enudTaeMoro 7,15

7. BgnoueHHe HMHAHKAOHH pe-

3ynbTaTa BLIYACJIEHNH

MMpumep 25. (@aXb:ic=2 (125 x 25) : 7,3 = 428,0821...

Sk
«f-»

«—>»
«=»

000000000025 , 471
000000000031 , 740

000000000007, 150—

000000000022,513

[MopsAfOK BHIOCJHEHHS ONEpPaUHH

BgaoydaeMasd GyHKIHO-
HaJIbHAs KJlaBHLUA

WUnaukaunus

1. CTupaHme OMepaTHBHBIX DETH-
CTPOB

9. YcraHoBKa ~ NepeKaoyaTeas
nosoxeHHsd 3aHATOM

3. Beoa nepBoro COMHOXKHTENS
125,

4, Bpoj BTOPOrC COMHOKHTENS

25

5. n(;EFOTOBKa K BBHINOJHEHHIO
onepanuu Ae/eHHS

6. Bpox mesurtenst 7,3 B BRJIO-
yeHHe HHIMKaWH pe3yJhbTara
BHIUHCJIEHHH

axb

TMpumep  26. p

135% 3,7 35%27,3

«L&»
«2»
X

=

=z
y

2,4

— 198,50
12

000000000000000

0000000000000, 00
00000000001 25,00
0000000003125, 00
0000000003125, 00
0000000000428, 08

Braouaemas dyHKIHO-

[TopsAOK BLINOJIHEHHS ONEpanHy HANbHAS KJ14BHIIA Hupukauns

|. Crupatze  maganumsaiomux | «*br, «*1b, « Il
pErHcTpoB

2. CrupaHue ONEpaTHBHLIX pe- «Lo» 000000000000000
FHCTPOB

3. Ycranoska  [epeKJiodaTels «2» 0000000000000, 00
HoJIoKeHUs 3anAaTol

4. Bpon. coMuoxurens 135, X 0000000000135, 00
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[pononkenue

Braouaeman pyunknuo

Mopaaok sbmoanends onepamuy HANbHAH KAABHWA Hupugagus
5. Beon comuHoxutens 3,7 m e=» 0000000000499, 50
BRJIIOUCHHe HHAMKALUHH Mpo- ‘
H3BeLeHHS
6. IloaroToBKa K BbilOJHEHHIO €z 0000000000499, 50
Onepaunn JeJeHus _
7. Besoa zenutens 2,4 u BRJIO- ¢=» 0000000000208,13
ueHHe HHAWK2UMH YaCTHOrO
8. Bsoa uactHOro B makangau- «+I» 0000000000208, 13
BAIOLMH perucrTp .
9. Beox comuoxurensa 35, «eX» 0000000000035,00
10. Beoa comHoxmreas 27,3 ¢= . 0000000000955, 50
H BKJIOUEHME  HHAMKALHH
TIPOH3BeJeHH s
11. IlonroToBka K BHIIOJHEHHIO R 0000000000955, 50
ONepanuu JeJeHus ,
12. Beox apesnurtens 12, 4 BKJIO- .= 0000000000079,63
YeHHe HHAWKALKH YacTHOFO
13. Bkuaouenuwe onepamud BbI- «—I» 0000000000079,63
YATAHUA
14, BrJaouyenne HHAMKALHH pe- «*1y 0000000000128, 50
3yJbTaTa BHIYHCJEHUS

aXxhb d X1 )
Broiuncsenue BHAA — + —,— =?¢ BLITOJHSETCS B [OC/e0Ba-

TEeJIbHOCTH TNPHBEACHHOI'O INIpHMepa M OTJHUYdeTcs TeM, YTO B NMYHKTe 13
BMECTO BRJIIOUEHHs ONEpalHH BhUHTAHHUS KJaBulleli «—I» npoussoaurcs
BKJIIOUEHHE ONEepanHH CHOXKEHHA KJaBulleh «+I».

FNABA Il

9JEMEHTHI HMNYJIbCHON TEXHHKH .
U BJIOK MUTAHHSA -

11.1. BJJOK-CXEMA MALIHHbBI

Bes HeoOxoauMasi HHGOpPMauusi MOCTynaeT B dpH(pMETHYECKOe H 3a-
[OMHHAollee YCTPONCTBO MaIlKHBl [yTeM BKJIIOYEHHS B ONDEAC/ICHHOH
[OCJIENOBATENbHOCTH LH(PPOBLIX U (GyHKIUHOHAIbHBEIX KJaBHII YCTPOHCTEA
BBoAa (puc. 2). :

PAMERNLE CENPY

BBox Heo6X0AUMOH LHG- —l{'ﬂ'
poBo#i HHGOpMAUMH AJ8 Bbl- p
NOJIHEHHSI apUPMETHUECKUX ‘ 7 |
omepaluf U pa3jiHyHbBIX Bbl- ) ' !
yHcJeHHl obecrieduBaeT Je- : S04 7.
caTuyHas nudpoBas  Kaa- Spupremuseonse 7UMORIR |,
BHaTypa. . v -

[IIupparop BBOAA mepe- ”MWW'W{?” ) 2
BOMMT Hapaniylo adpo- ‘W’_W i N VE N7 S
- By1o HHGOpMAUHIO Ha Kja- | v; ,
BHaType H3 JeCATHYHOH B | : v
ABOHYHO-IeCATHYHYIO CHCTE- ' : 7

My CYHC/IEHHS.
KonupoBaHHaa uugpo-
Bas WHpopMmanus C BBEIXOJA
mudparopa no mepe Habopa : Vg
YucsIa MOCTYMaeT B apugme- y—
THUECKOE YCTPOHCTBO H .8a- m”” o P
AMCHIBAETCH B COOTBETCTBYIO" | suppmos
mMe TeTpaisl GeppUTOBOH T
NaMATH ONepaTHBHOIO PErH- o
ctpa MR. Komangsl ynpas- Puc. 2. BJoK-CXeMa BLIHCIHTENBHOR  MallHAN
JeHHd W apUPMETHYECKHX «30emTpoH-220» .
oneparuil BLINOJIHAIOT GYHK- .
LHOHa/bHble KJABHIUH YCTpoficTBa BBOAA. Briouewne OAHOH us QyHkK-
UHOHAJBHBIX KJABHII BBHI3HBAET BBLINOJIHEHHE COOTBETCTBYIOLICH OIe-
pauuH B apH(METHUECKOM YCTpOHCTBE. Bce onmepanuu ¢ 3alIHCaHHOH

LHOK GHGUROYLY .

‘B (beppHTOBOH NAaMATH MaUIHHBI undpoBoH HHGOpMalHeH BBIMOTHAITCH

B I.LBOI/ILIHO-D,QCHTH‘{HOH CHCTEME C‘-lI/ICJIeHHSI._
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Hncdopmanus, 3anHcaHHas B TeéTpajax peructpa MR neurndparopom
apu(METHUECKOTO YCTPOHCTBA, NEPeBOAMTCH H3 JABOMYHO-AECATHYHOH CH-
CTEMEBI CIHC/IEHHA B leCATUUHYIO. JlekoaupoBannas undpopas uaGopManus
¢ BHIXOJa jemudparopa IOCTynaeT Ha CBeTsUHecs HUPPOBBIE JIAMIIbI
6J10Ka UHAHKAIHH, KOTOphLle 00ecednBaloT BU3yaabHYIO Beaqy HHPOpMa-
"L[MH BBOJA, pe3y./bTAaTOB apH(METHYECKHX ONePALMH H Pa3IMYHBLIX BBIYHUC-
JIeHHii B [eCATHYHOH CHCTeMe curcaeHus. [ BH3yaNbHOH BHIIa4H LHGPO-
Boii MHGOPMaUHH HAKaN/JHBAIOWHX PErHCTPOB BKJIOUAKT COOTBETCTBYIO-
e (GYHKIHOHAJbHBE KJABHIIH, KOTOphle OGECreyHBaloT Mepe3anuch
llIrICppOBOﬁR MHGOpPMal i HaKaMIHBAIOWIEro PerHcTpa B ONEpaTHBHEIA pe-
ructp: MR.

1.2, APHOMETHYECKOE YCTPOHCTBO

ApudMeTHUECKOe YCTPOHCTBO COCTOUT M3 12 mjiaT meyaTtHOro MOHTaXa
C HaBeCHHIMM 3JIEMEHTAMH HeOOXONHMBIX 3JEKTPOHHHIX CXeM, KOTOpBIe
06€eCIIeuHBAIOT BHITIOJHEHHE Pa3JHYHBIX apU(pMeTHYECKHX onepalui H Bbl-
YHCACHHH,

TIpuMeHsieMble CXeMbl BBITONIHAIOT (YHKIHH JOIHYECKHX, NePEKIIIoYaio-
KX, 3aNOMHHAIOMIHX M YCHAHTENBHBIX 3J1eMEHTOB O0IIeH cXeMbl apHpme-

THYECKOTO YCTPORCTBA BLIYHCTUTENbHOA MalmHHel PopMupyeMble Ha

BLIXOJlaX, 4 TaKXKe NOCTyNAloliue Ha BXOJAbl COOTBETCTBYIOLIMX JIEKTPOH-
HBLIX CXEM CHTHAJH JOJIXKHBI HaxoAuTbcsi B mpefetax of 0 gjo —12 a.
HcKI0ueEHe COCTaBJAT CHTHAJL, KOTOpble GOPMHPYIOTCA CXeMaMH YCH-
JuTeNeH aHOJOB M LHU(POBBIX KATOAOB MHAMKATODHBIX JIaMIL

YcioBHO MPHHATO MOCTyHAlOIHE HAa BXOAB HJH (OpMHpYeMhiE Ha
BBIXOlaX COOTBETCTBYIOLIMX 3JIEKTPOHHLIX cXeM Hanpsikenus or 0 go
—1,5 6 cunrath curHagom 0. AHAIOTHYHO HampsikeHHe oT —8 A0 —12 4
NPUHSTO CUHTATh CHTHAJOM L.

ApudMeTHueCKOE YCTPOHCTBO 4epe3 COOTBETCTBYIOHMIHE COSAHHHTENb-
HBIE Pa3beMbl CBSI3AHO CO cXeMaMH OJIOKa NHTaHHs, yCTPOMCTBZ BBOAA,
HHAUKALMY H [epeKjaiouaresis IMOJNOKEeHHs 3aNnaTod B OOYIO SJeKTPHYe-
CKYIO CXeMYy MAaIllHuHBHI.

Hcxonsa us psina ocoGeHHOCTeH KOHCTPYKUMH MallMHBI, 3allOMHHAIOLIEe
YCTPOMCTBO paccMaTpuBaeTcst KakK OTA@JNbHBIH y3en B COCTaBe apupMerw-
YeCKOTO YCTpPOHCTBA.

IMMpamMeuanye B NOIPHCYHOUNBIX MOAMHCAX YKa3aHHHe B cKoOKax Hau-

MEHOBAHHSI TPaH3UCTOPOB YCTaHABJHBAJ/MUCH B COOTBETCTBYIONLHE CXEMEl Y3J0B H
9JIeMeHTOB MAallWH NEPBHIX BbIHYCKOB.

I1.3. 3J1EMEHT|)| ®YHKILHOHAJIbLHOM CXEMbI
11.3.1. Cxema «H» (KoHbIOHKUHS)

CxeMa BLINOJIHAET JOTHYECKYIO GYHKUHIO «k1», IO YCJOBHAM KOTOpOH
curHaa L Ha Buixoge A cxeMel BbIpa0aThlBaeTCsi TOJBKO B TOM ciydae,
ec/d Ha Bce Bxoael E mocrynaior curnans L. [lpaBuiabHas peanusanus
JIOTHYECKOH (PYHKIMH MOXKeT ObITh BBINOJIHEHA TOJBKO B TOM caydae,
KOIZla pH OTCYTCTBHH CHTHAJMOB L Ha cooTBeTCTBYMOIIHE Bxoabl E cxemnr
nocrynaioT curHaas 0.
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Cxema cofpaHa Ha M[OJYNPOBOAHHKOBBIX JHOAAX € ORAHHM BLIXOJA0M
1 MoxeT uMeTb oT 2 10 20 BXOZLOB. '

Ha ofueil $pyHKIHOHAIbHOH CXeMe MailHHBI cxeMam «kb» npHcBOCHBI
momepa ¢ K1 jo K211

VcaoBHoe 000O3HAUYeHHe W MPHHLUHIHKAJbHAS 3J€KTPHUYECKas CXeMa
npuBeeHB Ha puC. 3.

CxeMma «V» B 3aBHCHMOCTH OT CHTHAJIOB Ha BXOAAX E1—E20 naxoautrca
B SaKPLITOM WJIH OTKPBITOM COCTOSIHHH.

OnHOBpeMEHHO NOCTYMHBLIHE CHIHAJIBI 0 ma Bxonsl E1—E20 cxems! «k»
NOAKJIOHAIOT K AMOAAM [P siMoe HarpsKeHue. TOX B LenH: 0 ¢, napanneb-
o auoxsl J{1-—J120, pesucrop R1, —12 6— £
Ha HeBOJDbIIOM COMNPOTHBJAEHHH OTKPBITBIX
JHOAOB CO3JaeT He3HAauHTeNbHOE TMaleHHE 2
HanpsikeHdusi. B OCHOBHOM mNajleHHe Hamps- _
KEHHS TPOHUCXOAUT Ha CONpPOTHBJIEHHH De3H- , ;
cropa 10 xom. CnenopateqpHO, Ha BEIXOAE A £y /
BoipabaTriBaercs curuan 0, KOTOpEIH ompene-

JIfieT 3aKpHITOe COCTOsiHHe cXeMbl «k».

OmHOBpEMEHHO MOCTYNHBLIHE CHIHAJIBL L 128

na sxoxsl E1—E20 orkpmiBaior cxemy «Hby,
B pesyJibTare 4ero Ha BHIXOIE A HayuHAEeT
BbipabaThiBaThCcsi cHrHa’d L. R/

B toMm cayuae, Korja Ha OAHH HJH He-
CKOJIBKO BXOJIOB CXEMBl MOCTYHNaiOT CHTHAa- g7, 7
At L, K 1HoIaM COOTBETCTBYIOIIUX BXONOB
noAKJ/toYaeTcss 0OpaTHOe HalpsiKexue, T. €.
JHOABI 3aKPbIBAIOTCS CHTHAJIOM 0 c BuIxoda £;
ONHOTO HJIM HECKOJbKHX OTKPHITHIX IHOJOB, , 0
KOTOpbE OGeCHeYyHBAIOT 3aKPHITOE COCTOSHHE 2720 :

CXeMBI. |

OnnoBpeMeHHO HOCTynHBUme Ha BCe BXOJHL [200___”—-1
cxeMb! curHagel 0 uim L wus-3a KoneGaHu# Puc. 3 [lpumangansman
aMIVIuTyapl cursanoB or 0 jo —1,56wu or SJ‘I‘;-{T})-H%CE(M““ e
—8 70 —12 6 06bIYHO He OTKPHBAKT M HE ‘yepompoe  M3oBpameHme

3aKPBIBAIOT BCEX JHOJIOB. o cxemnl «H» .

Ha BbIXOfie 3aKPBLITOH HJU OTKPBITOU CX€- FSlele_MiIBTbléOM;cx(e)xtqgls 6&331}%1;2;:
MB!I BHIpa0aTHIBAETCSl CHTHAJ Ousu L ¢ MEHb-  juozu DI ... D20—1N35
el aMIJIMTYZOH U3 BCeX MOCTYNHBIUMX CHI- umy GAZIT.

HAJOB, KOTOpPHIH 3aKpLIBA€T BCE OCTa/NbHLIE

aronbl. CHTHA ¢ MeHblUedl aMIVIMTYAOH ofecredynBaeT OTKPEITOE COCTOA-
HHE COOTBETCTBYIOLIEr0 AHOAA H TOK B LENH CXEMB, NPONOPHUOHA/bHBIH
Pa3HOCTH IOTEHIIMA/NOB NOCTYNMBILETO CHTHAIA U HCTOYHAKA —12 s.
Bro/HeHHe 3ajaHHbIX JorHueckux (GYHKIMH cxemoit «V» obecreuuBa-
eTcsi TOJIBKO B TOM C/Iydae, KOIJa TIPH OTCYTCTBMM CHTrHaJoB L Ha coor-
BeTCTBYIOUIKE BXOAR E mocTynator cHTHAJBL 0. ’

B ToM csiygae, KOTja PE3HCTOP cXeMkl «kI» BMeCTO HCTOWHHKA IHTAHHS
12 8 IOAKJIIONAETCsT K BHIXOAY WHBEPTOpPA (TPUITEPA, CXEMBI CONPSIKEHNA
U T. 1), cxema «/» CTAHOBHTCS 3aBHCHMOM OT CHTHAJa HA BBIXOAE MHBEP-
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TOpa, T. €. YHNpaBJjseMoH CHTHANOM ¢ BBRIXOAA COOTBETCTBYIOLIEro 3$/e-
MEHTa.

-- CenoBaTebHp, DE3HCTOP CXeMbl NPHOOpeTaeT 3HaueHHe YIPaBJSIO-
Iero BXO4a. :

IloctynuBiuMid- Ha ynpaBJasioWMH Bxof curuas ( Gnoxupyer pabory
cxempl. [locTynuBlunM# Ha ynpaBasilomHA BXoR cxemnl «M» curran L He
H3MeHAeT 3aJlaHHBIX JIOTHYecKHX GyHKUHMH. IpakTHuecku ynpaBasiomud
BXOJ MOXHO pacCMaTpPHBaTb KaK JONOJHHTENbHBII BXog cxeMbl «H».

11.3.2. Cxema «UJIH» (au3bioHkuus)

Cxema Bumo/HseT jgorndeckyio pyukuuio «HMJIH», mo ycioBusm xoro-
po#t cursan L Ha Brixone A BripabGaTeiBaeTcs B TOM CJydYae, eC/IH Ha OJHH
WIH HECKoJbKo BxonoB E mnocrymaer curnan L. -

’ Cxema cobpaHa Ha NOJYNIPOBOLHHKOBBLIX

£ : JHOAaX C OIHHM BLIXOAOM H MOXKET HMETh

g or 2 1o 20 BxozoB. Ko/nyecTBo JHOIOB B CXe-

Me onpesensieTcsi KOJHUECTBOM BXOA0B. AHO-

i # 1B IHOLOB COEXMHEHH B -00LLYI0 TOYKY H

L / ABJISIOTCS BBIXOAOM CXEMEL.
N4 Ha o6ied ¢yHKIHOHAJBHOH CXeMe MallH-
: B Hbl cxemam «MJIM» npucBoenn Homepa ¢ Al
2 - no [126. YcnoHoe o6o3HaueHHe M NPHHIM-

ITHaJIbHasa JEKTPHYCCKada cXeMa HpHBElIeHH

£ Ha puc. 4. BrinojHeHHe JIOTHUECKHX (DYyHK-
¥/ : uui cxemoii «<MJIH» ne Tpebyer crenuasbHuX
A 4 . YCJIOBHH, T. . NOAKJIOueHua cHrHanos 0 Ha

I BpeMsl OTCYTCTBHS CHTHaJoB L Ha Bxomax
| + = EI—E20 cxemb. B psjge cnyyaeB Ha BXOAH
Dsp ! E cxemb curiana 0 ne nocrymaer. Korna

£,0 I‘ i Ha OJIHH HJH HECKOJIBKO BXOLOB ORHOBDe-
‘ MEHHO NOCTYINAIOT CHTHaMbl L, COOTBETCTBYIO-

Puc. 4 [lpunnunuanbias  LUH€ AHOJABI OTKDRHIBAIOTCS, B PE3YJbTare yero
SJNEKTPHYECKAsA cXeMa H  Ha BeIXOAe A cXeMbl BHIpAaGaTHIBAETES! CHTHAJ
yc“““%;‘?g‘}?ﬁ*‘f““ecxe“ L ¢ Gonbluefi aMnjuTyZo# M3 BCeX MNOCTy-
NHBIUKX CHTHAJOB, KOTODHIH  3aKpbiBaeT

DieMeHTH  CXEeMbI: JHOLbI
DI .. gﬁgl—;lms wii  OCTaJibHble JHOIBI cXeMbl. He6ogbwoce co-

IIpOTUBJ/IEHUE OTKPLITOrO AHOJa B 60/ bILKHH-
CTBe CJ1IY4ac€B MOXKHO HE€ YYHTBHIBATh.

11.3.3. HuBeprop

Cxema uHBepTOpa BLINOJIHAET Joruyeckyio ¢yHkuuio «<HE» (orpuua-
HHE), MO YCJIOBHAM KOTOpOH curHan L Ha Bbixoge A BripaGaTeiBaeTcs
TOJIbKO B TOM c/yyae, Koraa Ha BxoA E cxemrbl mocrynaer curuan 0, u,
COOTBETCTBEHHO, Korzia Ha Bxox E cxembl nocrynaer curuan L, Ha BbI-
xofle A uHBepTOpa BhipabatniBaercs curuaJa 0.

Cxema uHBEpTOpa BBHINOJHEHA HA TPAH3HCTOPE THNA P—A—p H Npe-
CTaBJisieT co00H ONHOKACKaJHBIA YCHJHTENb.
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VesoBHOe ofosHavueHne M MPHHIHIHANbHAS SMEKTPHUECKas CXeMa
MHBEpTOpA MPHBEJEHEl Ha PHC. 5, HA KOTOPOM MYHKTHPOM MOKAaSAHO mox-
KJIOYEHHe HCTOYHMKA curHajos. [OMYCTHM, 9TO B HCXOAHOM COCTOSIHHH

A

4
£ o—PpH——
+/28
£, o—pl
-7128
Puc 5 [TlpwnuunpanbHas SJEKTPHYeCKas CXeMa M YCJHOBHOE u3obpakeHune
HHBEpTODA -
DJIeMEHTHl CXEMBI:
Z?éﬁ’} TpaH3HCTOD Kongencatop PesHncTop Pesng'rop Pesggrop
HHBEpTODPA T1 Cl R1 R
Ne 630 $5A25/2 (2SB75) 1000 ng 1,6 xom 10% 12k0m 10%  68xom 10%
o B=29—56 10% 63¢ 0,125em 0,050m 0, 05am,
‘Ne 631 SA25/3 (25B77) 1000n¢ 10% t,5x0m 10% 12x0m 10%, 68kom 10%
B=45—88 636 0, 125em 0,06em 0'053'5'0
Ne 632 SA25/4 (28B77) 1000nep 10% 1,5x0m 10%: 12x0m10% 68kom 10%
. B=72—166 636 0,125em 0,05am . 0'05‘{'30
Ne 635 SA26/4 (2SB77) 1000n¢ 10% - 1260x 10% 8xom 109
S B=72—166 636 0.05am _ 0,05am,
Ne 636 SA25/3 (2SB77) 2700n¢ 10% — 4,7Tkom 10%  89xom 10%
) B—45—88 63¢ 0,056m 0,050m,
Ne 637 SA25/4 (25B77) 1000ng 10% 1,5x0om 10% 4, Txom 10% 22kom 10%
E: 72—166 63¢ 0,125em 0, Ofwmo 6 0,053{30
Ne 649 SB20/4 (25A17) 220ngp 10% 1, 5k0m 10% 12k0m 10% 8xom %
) B=72—166 636 0,125em 0.050m ~ 0.05am
Ne 651 SB20/2 (2SA15) 220n¢ 10% Tkom 109% 12x0x 10% KoM o
§= 29.—-55 636 0, 1258m 0,05em ) 470,0511610
Ne 652 SB20/4 (2SA17) 470n¢ 10% 1,5k0m 109 8,2xo0m 107% xom 10%
» B=72-166 63¢ 0,125em 0,058m 0,05em

cxeMbl HHBepTOpa Ha BXof E nocrynaer CHrHal 0. ToKk McTOUHHKA cMelle-
Hus npoTexaer mo Lemu: --12 8, PesHCTOPHI R3, R2, 0 6 ucroundka cur-

GanoB. BeJHUYHHA TOKAa OTPaHHYEHA COMPOTHBJIEHHEM PE3HCTOPOB Ae.ngg—



Tenst HanpsikeHus. [Tanenne Hanpsixkenus Ha pesucrope R2 or Toka HeToU-
HHKA CMeIlleHH# co3/aeT Ha 6ase TpaH3ucTopa T1 mo OTHOIIEHHIO K SMHTTe-
py nosoxureapHbi noreHnuasd. O6paTHoe Hanpsikedue, NPHIOKEHHOE
K 3MHTTEPHOMY IIepexofy, HaxoAurcd B npejenax -+2 8 u obecneywBaer
3aKpHITOE cocTosiHue TpaH3ucropa Tl. B uenn 6a3a-KoaaeKTOp 3aKPHITOrO
TPAH3HCTOPa NpoTeKaeT TOK Iko, KOTOphId cosaaer HeGosblloe NajeHHe
HalpsKeHHUs Ha pe3ucTope Koajektopa R1. B pesyJ/brarte 3aKpbITOro CO-
CTOSIHHSI TPAH3HCTOpA HA BhiXOne A HHBepTOpa BhIpabaThiBaeTcsi curuan L,
noka Ha Bxox E cxembl nocrynaer curuas 0.

Ilpu noxkouenun curuana L na Bxox E cxembl HHBepTOpa B mepBOHa-
yaJbHHIH MOMEHT ycKopsitoias emMkocTb Cl myHTHpYeT peaucrop 6assl R2.
OrpHuare/bHOE HampsikeHue BXOXZHOro curuata L mocrymaer Ha 6asy
H oTKpniBaer Tpausucrop T1. : .

B uenu orkpuitore Tpansucropa ot 0 6, T1, R1, —12 8 nporekaer Ko-
JEKTOPHBIA TOK, BeJHYHHA KOTOPOr0 B OCHOBHOM OTPAaHHYEHA CONPOTHB-
Jenuem pesucropa RI.

Ha conporuB/eHHyd OTKpPLITOro TpaH3ucropa Tl OT TOKa KOJIEKTOPA
NPOUCXONUT CPaBHHUTENBHO HeGoJiblloe NajeHue HanpsaxeHud. Ilotenunan
KOJIJIEKTOPA CTAHOBMTCH ONU3KHM K IOTEHIHANy 3MHITepa M fBJseTcs
curHasoM 0 Ha Bbixoge A uHBepTOpa.

CnepoBatesibHo, noka Ha Bxoa E uHBepropa mnocrymaer cursaa L,
Ha BBIXOZe A cxembl Gyner BhipabarbiBaTbcsi cHrHan (.

Koupencatrop Cl 3apsizkaercs 1o HaIpsiKeHus cHruaiaa L, peakTusHoe
conpoTuBJieHue X, yckopsiowe# emkocT Cl yBeqHYHBaercs, B UeNb TOXA
6a3bl BKJoYaercs pesuctop R2, KoTopulfl yMeHblIlaeT BeTHYHHY TOKa, NPo-
Tekaiolnero B uenu: 0 8, 3MHTTep-6a3a OTKPLITOrO TPAH3UCTOPA, PE3HCTOP
R2 mapansencio Cl, BHYTpPeHHee CONPOTHBJEHHE HCTOUHHKA CHIHAJIOB,
—12 ¢. Hanpsixenne MeXAY 3MUTTepOM H Ga3ol yMenbliaercsd. Basa
CTaHOBHTCA GoJiee MOJIOMKHUTENBHOH, HO COXpaHseT OTPHUATEJbHBIA MO-
TEHIIHAJ 110 OTHOLIEHHIO K aMuTTepY. Tpansucrop T1 ocTaercs B OTKPHITOM
COCTOSIHHH. BesinuuHa ToKa 6a3bl OT HCTOYHHKA CHTHAJIOB B OCHOBHOM OyIeT
ONpefeNATECA AMIVIUTYAOH NOCTYNHBLIETO CHTHA/a, BHYTPEHHHM COMPO-
THBJEHHEM HMCTOUHHKA CHTHAJIOB M CONPOTHBJEHHEM pe3ucropa 6asml R2.

Tok HCTOUHHKA cMellleHHs MpoTekaer 1o uenH: -+12 ¢, pesucrop R3,
conpoTuBJieHne 6asa-3MUTTEP OTKPHITOro Tpanaucropa, 0 6. ConporusJe-
HHMe pesucropa R3 3HauuTeNbHO MpEBbIIAeT BeIUYHHY CONPOTHBJIEHHS
nepexona 6as3a-sMUTTEP OTKDBITOrO TPaH3HCTOpa. TOK UeNH HCTOYHHKA
CMelIeHHs, B OCHOBHOM, ONpeNensieTcsl CONpOTHBJAeHHeM pesHcTopa, R3.

ConporuJsienne pesuctopa R3 mpumepHo B 5—7 pas npesblliaer Be-
JUYHHY CONPOTHBJAEHHSA pesHcropa 6asbl R2. CiejoBartenbHO, TOK HCTOU-
HMKa CMellleHHa 6YAeT 3HaUHTeNbHO MeHblle BeJHUKHBI ToKa 6ashl. Berpeu-
HOE HanpaBJieHHe TOKOB 6a3bl H HCTOYHHKA CMEUIEHHA CO37aeT Pe3yJbTH-
pyOIIKiT TOK Ha yuacTke Lenu: O 8, SMHTTEP-6a3a OTKPHITONO TPAH3KUCTOPA.
PesynbTHpyIOLIMA TOK CO3[aeT MajeHHe HalPFAXKEHHS Ha CONpPOTHBJ/IECHHU
sMuTTep-6a3a OTKPHITOI'O TPaH3HCTOpa H ofecrneydBaeT OTPHLATeNLHBIH
noTeHluas 6a3bl [0 OTHOIZEHHIO K SMHTTEPY, KOTOPHIH H YAEePKHBAET TpaH-
sucrop T1 B OTKpBITOM cocTOSTHHA. OTKDBITBIH TPaH3HCTOP MOKHO Xapak-
TEPU30BATh HACHIEHHBIM H HEHACBHIHNEHHBEIM COCTOSIHHEM B 3aBHCHMOCTH
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OT COOTHOWEHHSA TOKOB, MPOTEKAIOWHX B Lensx 6assl u Kotekropa. Ecan

BXOLHOH TOK, yMHOMEHHBIH Ha KOI((QUIHEHT YCHJIEHHs TPaH3HCTOPA,

Go/blue, uyeM BeJHUHHA TOKa KoJjektopa (/6> T?f’ TO TPaH3UCTOP Ha-

XOJHTCA B HachIleHHOM cociostHuM. Ecam Be/ndkHa TOKOB KOJJIEKTOPA
¥ Gasbl He YJOBJETBOPSIET 3TOMY COOTHOILUEHHIO, TO TPAH3UCTOP HaXOQUTCA
B HeHAChIleHHOM cocTOsiHHH. COOTHOLLEHHE BEeJIHYHH TOKOB B CXEMe
unpepropa N 630 ompejenisier HACHILEHHBIA PeXHM paGOThl TPaH3HCTOPA
T1. [Tocne oKOHYaHMA cHrHasna L Ha BXOJ cXeMbl HHBEPTOPA [OCTYNAET
curgan 0. ;

B nepBoHaua/bHBII MOMEHT YCKOPSIOWAA €MKOCTb Cl wyHTHpYET
pesrcrop R2. Basa mo/yuaer nonoxKUTENbHEIA NOTEHUUAN MO OTHOLICHHIO
K amuttepy. Tpansucrop T1 3akpriBaercs, Ha BEHIXOLE A uHBepTOpa Hay-
HeT BrpabarbBatbes curhaa L. Kowpencarop Cl mnepesapdaxaercs JO
BeJMUHHE! TAafeHHs HanpsixkeHns Ha pesucrope R2 or TOKa HCTOYHHKA
CMeLleHHs, PeaKTHBHOE CONpOTHB/IeHHe X, yBEJIHUHBAETCS, B [ENb TOKA
HCTOUHMKA CMelleHus BKJioyaercs peaucrop R2. IlageHue HanpsikeHHS
Ha pesncTope R2 OT TOKa MCTOUHMKA CMELIEHUA OGECMETHBACT 3aKPLITOE
cocrosiHee Tpausucropa T1.

I[Tpr nmocrenoBaTeqbHOM BKJIOUEHHH IBYX HHBEPTOPOB ¢$hasza nocTynuB-
LIEro CHrHAJa Ha BXOJA A nepBOro HHBEPTOPA He H3MEHSETCH Ha BEIXOAC
E sroporo uHBepTOpa. '

11.3.4. ¥Ycuauredb MOLIHOCTH

Yeuauteab MompoctH (cxema V567) mpencrasnsier coGo#i IByXKac-
KaJHblil YCHJIUTENb, COOPAHHEIA H3 0C/IEI0BATEIbHO BKJIIOUEHHbIX MHBED-
TopoB. Bo BTOpoM HHBEpTOpe YCTAHOBJEH 0oJiee MOIIHBEIA TPaH3HCTOP.

VeaoBHoe 06O3HAUEHHE M TPHHIHUMHAJBHAS 3JIEKTpHYeCkasa CcXema
yCHJINTEs1 [IPHBEJEHH Ha puc. 6. ‘

B UCXOZHOM COCTOSIHHH Ha BXoZ E cXeMBl YCH/AHTEA MOCTYIaeT CHI-
gan 0. TOK MCTOUHMKa CMeleHus mportekaer mo uemu: +12 ¢, RS, R4,
0 ¢ WCTOUHHKA cHruajoB. JlenuTenb HanpsikeHUs U3 Pe3HCTOPOB RS,
R4 cosnaer Ha Gase TPAH3HCTOPA MOJOXKHTEIbHBIA [OTEHIHA 110 OTHOLLE-
HHIO K 5MHUTTepy H ofecrmeyuBaeT 3aKPHITOE COCTOAHHE TPaH3HCTOPA T1.
OnHOBPEMEHHO TOK HCTOUYHMKA CMEIICHHs NPOTEKaer MO LEMH: +12 s,
peaucropsl R6, R3, Rl, —12 6. [leurenb HampsixKeHusi A3 PE3HCTOPOB
R1, R3 u R6 cosnaer Ha 6aze TpaHsucropa T2 OTPHIATe/bHEIH NOTEHUIHAT
{10 OTHOLUEHHIO K sMHTTepY. [IpsiMoe Hanps:xkeHHe, NPUJIOKEHHOe K IMHT-
TEPHOMY MEPEX0y, OOECIIeuUBAET OTKPHITOE COCTOSHME TPAH3UCTOPA T2.

B uensx: a) 06, T2, R3, R1, —126; 0) +12 ¢, R6, T2, 0 g OTKpHI-
TOT'O TPAH3HCTOPA HPOTEKAIOT TOKH 6a3bl i HCTOYHIIKA CMellleHHs], KOTOpbIe
UMEIOT PasHYIO BeJIMYHHY U HanpabjeHue. B pesyibrare Ha Gase TpaH3H-
cTopa T2 coxpansiercss OTPHUATENbHBIH MOTEHIHAJ 110 OTHOLIEHHIO K SMHT-
Tepy, KOTOpHII o00eclleuHBaeT OTKPHITOE COCTOfHHE TPaH3HCTOpa T2.
Besnnunna ToKa, nporekatouero B uenu 0 6, T2, R2, —12 s, orpanudeHa
HeGOJIbIIHM COTIPOTHBJIEHHEM OTKPEITOFO TpanaucTopa T2 u pesncTopoM R2.
B uenu orkpmitoro TpaHsucropa T2 naneHdHe HanpsXKeHHS B OCHOBHOM
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MPOUCXOAUT HA pesucTope kKoauektopa R2. CienoBatenbHo, 0 Tex nop,
noka Ha Bxoa E ycunurens nocrynaer curnan 0, tpansucrop T2 Haxonut-

ggr:amgpmom COCTOSIHHH, Ha BbIXO4e A YCHJHTENS BhIpabaThiBaeTcs
a 0. :

Korna na sxon E ycuaurens nocrynaer curnan L, B neponauasbHbifl
MOMEHT ycKopswomas emkocrb Cl wyntupyer pesucrop 6assl R4. Orpuna-
TeJIbHOe HaNpsfiXKeHHe BXOJHOIO CHMTHaJ/Ia MocTynaer Ha 6a3y TpaH3HCTOpa

* ' Vs67

£ _D' A

+/20

Pue. 6. IMpununonanbuas SJIEKTPHYECKAR CXEMa # YCNOBHO® H306paXkeHHe yCHJAMTEJS
MOIILHOCTH . '
JnemeHTH cxembnl V567
SA25/4 (2SB7T) B
SA25/4 (28B77) B
1000n¢p 10% 634
2200n¢ 10% 63s

I'pansuctop Tl

» T2
Kougencatop Cl
» Cc2

2—166
2—166

I

7
7

Pesncrop RI 8200m 0,256m 10V
» R2 330ou O0,58m 1002
» R3 2,2kom 0,05em 10%
» R4 12kom 0,058m 109,
» RS 68xom 0.05am 10%
» R6 15k0m 0,08sm 10%

T1. Tpausucrop T1 orkpbiBaeTcs H co3fdeT Uelb TOKa KoJsektopa: 0 g
T1, RI, —12 ¢ ucrounnka nutaHus. Be/ludyMHa TOKA KOJLIEKTOpa orpa:
HHYeHa HeOOJIbIUHM COMpPOTHBJEHHEM OTKPHITOrO TPAH3HCTOPA H PE3HCTO-
pom R1. B pesyabrare 3TOro Ha KOJIJIEKTOPE OTKPBITOro TpaHsucropa Tl
BbipaGareiBaerca curian 0. Konmencarop Cl sapsixaercs, peakTHBHOe
CONpOTHB/IEHHe X, yBeJMYHBaercs, B leNb TOKa Gasbl BK/IOYAETCS pe3H-
crop R4, kotopslii ymMenbluaeT BeJHYHHY TOKa B uenu: 0 g, smurrep-6asa -
OTKpBITOrO TpaH3ucropa T1, R4, BHyTpeHHee CONpPOTHB/IEHHE HCTOYHHKA
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CHrHaJ0B — 12 g, Hanpsizxenue MEXKIYy SMHTTEPOM H 6a30fl yMeHBILAEeT S,
Basa craHoBurcs Gojee MOJOXKHTEJNbHOH, HO COXPaHsAeT orpuiaTeNbHBIH
[OTeHIHaJ No OTHOLLeHHIO K amuTTepy. Tpansucrop T1 ocraercs B OTKPBI-
TOM COCTOSIHHH.

C xonnexropa tpansucropa T1 cursan 0 mocrynaer Ha yCKOPAHUIYIO
emgocTb C2 1 peaucrop 6a3nl R3. B MepBOHAYAJNbHLIH MOMEHT yCKOpPSIOWAas
eMKoCTb yHTHpYeT pesuctop R3. INomoxuTe/bHbIH nepenas Hamp sHeHHs
nocTynaer Ha Oasy Tpausucropa T2. Basa TpaH3uCTOpa NOMyHaer LoJO-
JKHTEJIbHBIA MOTeHLHa] 1o OTHOLIEHHIO K 3MuTTepy. TpaHsucrop T2 3a-
KPBIBAETCsl. _

Konpencarop C2 paspsixkaercs, peaKTHBHOE conporupjerne X, yBe-
JAHYUBAETCS, B LeNb MCTOYHHKA CMEIIEHUS BKJIOUAETCst PE3sHCTOD R3, xo-
TOpBIA YMEHBLIAET BEJHYHHY TOKA, IPOTEKAIOLIETO B LEMH: +126, R6, R3,
T1, 0 ¢. Basa cranoBurcsi GoJlee OTPHIATEJbHOH, HO COXpaHSAET NOJIOXKH-
reNbHLI NOTEHIHAJ N0 OTHOWeHHI K amurrepy. CiiefoBaTesbHO, N0
Tex 1op, MoKa Ha BXox E ycuaurens nocTynaer cHrHal L, Tpausucrop T2
HAXOJMTCS B 3aKPHITOM COCTOSIHHH, HA BBHIXOZe A yCHIHTENA BHIpa0aThI-
paercs curnaa L. TToc/e okoHuanus curkana L Ha BXox A ycuiureds no-
crynaer curnan 0. Cxema ycunuressi BOSBpaIaeTcs B HCXOLHOE COCTOSHME.
B “strOM c/yuae YCKOpSIOULHE €MKOCTH BBIIOJHSIOT OOpaTHBIE ¢$hyHKIHUH.
Emkocts Cl cokpamaer BpeMs nepexofia Tpansucropa T1 B 3akpeiToe co-
crosinue, a eMkocTh C2 cOKpalllaer BpeMsl Iepexoja TpaHsHucTopa T2 B or-
KPBITOE COCTOSIHHE. ,

B pesysbrate 0GpATHOTO MEPEK/IIOYEHHS TPAH3NCTOPOB B COOTBETCT-
BHH ¢ HCXOLHBIM COCTOSHHEM HA BHIXOJE A CXeMbl YCHJIHTENs BEpabarhi-
paercss curdaa 0. :

11.3.5. Ycuantednb BOCNIPON3BEXEHHS

VeunuTenp BocnpousBenenns (cxema V507/1) ciyuT AAs 3ankCH
B TeTpajy TPHrrepoB A MH(OPMAUHH, CYMTAHHOH C (PepPPHTOBHIX CEPACH-
HHKOB Ky6a NaMsTH.

CrelHa/bHEIMH HMITYJIbCAMH CUHTHIBAHHS TIPOU3BOLHTCSH NepeMartui-
BaHue GepPHTOBEIX CePAEYHHKOB, KOTOPEIE HABOAAT 3.A.C. HA [POBOAE BOC-
NpoH3BeNienns. B CBOIO ouepesp NPOBOL BOCMPOH3BENEHHS NOAKJIIOYACTCH
x BxogaM E2 u E3 ycuiutensi BOCIPOM3BEIEHHs. YUHTEHIBas, 4TO Mepe-
MarHHYHBaHHE (EPPHTOBEIX CEPAEUHHKOB MPOUCXOAHT M TIPH SAIHCH HH-
(opManum, 3anycK YCHIHTENS BOCTPOH3BEIEHHS IIPOUCXOLHT TOLKO B TOM
ciyyae, ecau Ha ero Bxop El mocrynaer CIeIHAJIbHBIN CUTHAJ CUUTHBAHUA
(HV=L). B pesyabrarte 0co60ro pacno/oXeHHs U NPOLIMBKH CepAeIHHUKOB
B MaTpHIE Ha NPOBOJE BOCIPCH3BENCHHS MOI'YT BOSHUKHYTb HMITYJIbCHI
KAK HOVIOKHTeAbHOH, TaK H OTPHIATeNbHOM OIS PHOCTH, KOTOPHIE B PaBHOH
Mepe JOJIKHB BOSIEHCTBOBATbH HA YCHJHTENb, YTOGHI NOJYYHTh HA €ro
BHIXOE€ HMIYJbC HOJOKHTEJIBHOH [0/15PHOCTH.

Yc/oBHOe 0603HaYeHHe H MPHHIMITHAIbHAS 3/EKTPHUECKas CXeMa YCH-
JiuTe]si HpHUBeleHb Ha pHc. 7. B HCXONHOM COCTOSHHHM YCHJIHTENA HA
sxoa El1 cxemsl nocrymaer curtan 0, TOK HCTOUHMKA CMelleHHs IPOTeKaeT
o memu: =12 6, R3, R2, 0 6. Jenutens nanpsizkeHus u3 pesucropos R3
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i R2 cosnaer Ha Gase TpaHsucropa T1 no/oXKHTENbHBIHA no’re}mnén o

OTHOILEHHIO K sMuTTepY. TpaH3uctop T1 Haxomutcsi B 3aKPHITOM COCTOSA-

HHH, Ha BRIXOZE A CXeMbl YCHJ/IHTeNS BOCHpPOH3BEIEHHS BLIpabaThiBaeTcs
curian L.

OnHOBpEMEHHO TOK HCTOYHHKA CMeLleHHus fporekaer no uenu: -+-12 e,

R4, R5, 0 6. Henurens HanpsaxkeHus u3 pesucropos R4, R5 uepes Bropuu-

" Hble OGMOTKH TpaHcdopMaTopoB co3laer Ha 6a3ax TpansuctopoB T2 u T3

BCEX YeTHIPeX YCHJ/IUTENEH BOCIIPOH3BELECHHU TOJIOKHUTEIbHEIA MOTEHIHA,

=120

i

128

T

Puc. 7. TlpuHuMnuaibHas SJeKTPHUECKas CXeMa M YCJIOBHOE H 306pazkeHHe YCHJIH-
TeJiL BOCIIPOM3BENCHHA.
SaeMeHTHl cxemMm V507/1:

Tpananctop Tl SB20/2 (2SA15) f=29=55
» T2 . _ SB20/3 (2SA15) ' $=45—88
» T3 SB20/3 (25A15 y = 45—

KorgeHcarop Cl 0, 044 M ) 10% 8 456358

Peanctop Rl 10x0m 0,1258m 10%

» R2 12xom 0,125am 10%

» R3 68k0Mm 0,125am 10%

» R4 6,8xom "0,1258em 5%

» R5 1000m 0,125em 5%

KOTOpEI ofecneynBaeT 3aKphiToe cocTosHHe Tpamsucropos T2 u T3,

PaGora ycuaurenss H (OpPMHPOBAHHE MMIYJbCa  HOJIOXKMTEIbHOH
NOJSIPHOCTH Ha BhIXOAe A cXeMbl NPOHCXOIMT B CJIEAYIOIEM TOpsAKe.
Buavase na Bxon El mocrynaer ynpasastowu# curaan HV=L. [lerurens

HanpsixeHHs u3 pesuctopoB R2 u R3 cosjaer oTpHuare/bHbH MOTEHIHAN

6a3bl 110 OTHOMIEHHIO K 3MuTTepy Tpansucropa T1. Tpansucrop T1 ortkphr-

BaeTcs M NOAKAIOYAeT K KoJsekTopam TpaHskctopos 12 u T3 orpunarens- |

Hoe HAaNpfXKEHHe HCTOYHHKA mnHTaHHa —12 6. ODMHTTep OTKpPHITOrO
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rpansucropa T1 noxk/oYeH K 0 6 uepe3 6oablOe CONPOTHBNEHHE 3AKPHITBIX
tpansucropos T2 u T3. CiepoparenbHO, TOK B LeIH OTKPBITOTO TPaH3H-
cropa Tl YyBeJWUHBAETCS HESHAUHTENBHO, 2 COOTBETCIBYIOMLEE H3MeHeHHe
HANpsXKEHHs HA BHIXOJE A MDAKTHYECKH MOXHO He YUHUTHIBAT. '

[NepemarHuuMBaHue (eppUTOBOFO CepIeYHHKA HABOAMT HA NPOBOAE

 pocriponsBefieHHs! 9.4.c. B npeneiax 30 #e, KoTopas NOCTYMAET Ha BXOJL!

E2 u E3 nepBHYHOH 0GMOTKH NOBHIMIAIOLIET0 TPancopMaropa ¢ COOTHoLLe-
gueM 1: 100. Jonycrum, na Bxox E2 noctynur OJOKHKTENbHBIH NOTEHIHA
NPOBOAA BOCIPOH3BEJleHHs], CJEAOBATe/IbHO, Yepes NEPBHUNYIO OOMOTKY
tpancopmaropa ot Bxoaa E2 K Bxoxy E3 norever ToK. Bo BTOpHUHO#
o6Morke nasoputcs 3.4.c. CornacHoe BKJIOUEHHE BTOPHYHOH OOMOTKH
ofecrieuyBaeT BO3HUKHOBEHHE B Hefl 9./.C. TOroO XKe HalpaBJeHHsd, 4To H
B nepBHYHOH OGMOTKe TpaHchopmaropa.

[ToJIoKuTe/IbHBIA MOTEHLHAA BEHIX0Aa 3 BTOPUYHON o6MOTKH TpaHcgop-

' MaTopa NOCTYNaer Ha 6asy M He M3MEHsSeT 3aKPEITOrO COCTOSHHA TPaH3H-

cropa T2.

OrpuilaTenbHbIH NOTEHIHaN BhXoxa 6 BTOPHYHOH OOMOTKH TpaHchop-
MaTopa IOCTYyNaeT Ha 6asy M OTKPhBaeT TPAH3HCTOD T3. Ha Buixoge A
YCHJIHTEJS] TPOHCXOAHUT HSMEHEHHe CHIHalid C L na 0.

" B nenu orkpuTHX Tpansucropos 0 6, T3, Tl, Rl, —12 8 BeJaHYHHA
TOKa B OCHOBHOM OIPAaHHYEHA CONPOTHBJIEHHEM DPE3HCTOPA R1. Ha co-
NPOTHBJIEHAAAX OTKPHITHX TPAH3HCTOPOB T3 u T1 nponcxoauT CPaBHHTE/b-
HO He6ojblioe NajeHue Hanpsxkenus. Ilocjae oxkoHYaHHsl CHIHAIa Ha
sxogax E2 u E3 nepsnunoii oGMOTKH Tpancopmatopa Tpansucrop T3
3aKpbIBaeTCs. DMHTTEP OTKPHITOro TPAH3UCTOPA T1 noakawouaercss K 0 ¢
yepes GoJIbLIOE CONPOTHBIJIEHME 3AKPBITHIX TPAH3HCTOPOB T2 u T3. Tox
B LleNH OTKPHITOTO Tpausucropa T1 pesko yMeHbllaeTcs, Ha BEIXOLE YCHIIH-
TeJ1sl IPOHCXOAHT H3MeHeHHe curnana c 0.Ha L. Tpausucrop T1 sakpoercs
nocsie oKoHuanus curaana L Ha Beixoze El. Ecim na Bxoa E2 mocTynuT
OTpHLATEIbHbI MOTEHIHa] NPOBOAA BOCMPOH3BEACHHSA, BMECTO TPaH3M-
cropa T3 orkpoercsi Tpansuctop T2. B pesysbrare Ha BeXOAe A ycuaute-
JS BOCIIPOM3BENEHUA (QOPMUPYETCS HMITYJbC TIOJIO}KHTENbHOH TOJSAP-
HOCTH.

11.3.6. Juddepenuupyomas uenb RC

HanGoJiee pacnpocTpaHeHHBIM YCTPOMCTBOM IS OPMUPOBAHHS OCTPO-
KOHEUHBIX MMIYJbCOB Pa3/IHYHOH IOJISIPHOCTH fBJISETCS €MKOCTHAs nud-
depenuupyomas nenb RC, KoTopas COCTOMT M3 KOHJACHCATOPA Cl, pesu-
cropa R1 u amoma II. ,

VeaoBHOe 06O3HAYeHHe M NPHHIHMNHaNbHAs 3JEKTPHYECKas cXeMa
npuBefens Ha puc. 8. B 3aBUCHMOCTH OT GOAKJIOUCHHS BXO2 E2 pa6ora
AHbpepeHUUpYomEed LemH MPOHCXOHT ¢ BLITIOJIHEHHEM MJIH 6e3 BHIIOJ-
HeHH# Jorudeckux dynkmuit. Tlonkmouenne Bxona E2 nuddpepenuupyio-
wedi nenu K 0 8 obecneyrBaeT paGoTy cxeMbl 6e3 BHIMONHEHHs JOTHUECKHX
dyHkiui. JIas BENOMHEHHS JIOTHYECKHX ¢yukunil cxema guddepeHnnpyo-
el wenu nogk/ouaercs BxoaoMm E2 K BEIX04y YNPaB/AAIOLWIETO JIEMEHTA.
2# : 35



1. Pabora auddepeHuupyoweii uenu Ges BLINOJHEHUS JOTHHECKHX
byHKuHi. '

Jonycrum, uto KoHuaeHcaTop Cl NOMHOCTbIO paspsikeH, Ha BXOA El
AuddepeHIMpyoLel HeMH NOCTYNAeT NPsIMOYIOJbHEI HMIYJIbC OTpHIA-
TeJIbHOI MOJISPHOCTH M CO3AA€T lieNb 3apsiaa Konnencatopa Cl. Hampsixke-
HHe Ha KOHIEHCATOpe CKAUKOM M3MEHHThCS He MoxeT. B uemnu sapsina KOH-
HeHcaTopa HAauMHaeT [POTEKaTb TOK, BeJHYHHA KOTOPOrO OrpaHHyeHa co-
nporupiennem pesucropa R1. B nepsonaua/ibHbli MOMEHT TOK MMeeT Hau-
6OJIbILYIO BEJUUHHY H YOLIBAET 1O Mepe 3apAAa KOHAEHCATOpa. CooTBeTcT-

£ s
£ /] : I4
. Nplighy
Doy 1T
0 — i ': ! ¢
f ! ! i
I ! ] |
6 4 7, o Zp LT )
é&—h—gﬂ—@/f 0 S >
| |
[ |
| | /7SR §
2 b

s
4

't(‘tg tj l‘yt:;

Puc. 8. [TpuHuunuabHas 3MEKTPUUECKA CXeMa H YCJIOB- |

6) Hoe y3obpamenne AudQepeniHpyromed nenn RC:

nwon D1—IN35 uam GAZ17; koHpencatop Ci1—560 n
£ 0——»‘_—_0.” 5% 536; pesmctop R1—10 xom 0,05 em 10%; a—cxeM?:
. &OpMHpOBaHHE CcUrHAJOB AHddepeHUNPYIOIEH LENBIO C ynpaB-

JISIOIRM  BXOAOM; 0 — ZHOA KOJIJIEKTODHOrO BXOJla Tpurrepa
IN35 nuan GAZ17.

BEHHO B NEPBOHAYAJbHBIA MOMEHT BpPEMeHH Ha pe3ucrope R1 mpoucxoaut
Hau6oJiblilee NAZiEHHe HaINpSXKeHHS, KOTOPOE YMEHBIIAETCs HO Mepe u3Me-
HeHH# Be/THYHHDI TOKA 3apAJa. B pesysbrare Ha auof 1 noctymaer octpo-
KOHEUHBIH UMNYJIbC OTPHUATeNbHOH nonsapHocTH. TTocsie TOro Kak KOHAEH-
carop Cl 3apsaMTCA 10 HAaNPSKEHHS MCTOYHHKA CHTHAJIOB, TOK B nudbe-
peHUHpYIOWeH ey crnajer Io HyJs, najeHne HanpsaxeHHs Ha pe3ucrope
R1 He npOHCXOAHT.

Ha nwmon JI1 nocrymaer Hanpsixenue, pasHoe O 6. Ilocse okoHuaHus
MMIyJbca Ha BXoL Au(pepeHnnpyomedl Uenu nocrynaer cursant 0, yro
COOTBETCTBYET 3aMBEIKAHHIO LENH pa3ps/ia KOHIEHCATOPa Yepe3 Pesucrop
R1 6Ge3 yuera HeGOJBILIOTO BHYTPEHHENO COMPOTHBJIEHHS] HCTOYHHKA CHI-
HajoB. TOK paspsja KOHIEHCAaTOpa NpOTeKaeT B OGPAaTHOM HalpaB/IeHHH.
B nepBoHaya/bHBI MOMEHT TOK HMEET HauGOMbIIYI0 B&JIHYHHY H yObiBaeT
no Mepe paspsna KoujpeHcaropa. COOTBETCTBEHHO B IepPBOHAYa/bHbIA MoO-
MeHT Ha peancrope R1 npoHcxoaut HauGoJbllee NajeHHe HANPSKEHHA,
XOTOPO€ YMEHbHIATCS NPOMOPIHOHANBHO H3MEHEHHIO BEJTHUNHbB TOKA pas-
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pafa. B pesyabrare TOr0 Ha JHOA JI1 mocTynaer OCcTPOKOHEUHBIA MM-
MyJIbC TOJIQKUTENbHOH TIOMAPHOCTH,

Onucanubifi pexuM paGoTel avdpepeHLHPYIOWEA [eNH NPOHCKOAHT
npH ycoBHH GOJIBLIOH JTMTEIbHOCTH HMIY/bCA Ha BXOAE El, koropbiit
MOKeT obecreunth 3apsij KOHJeHcaTopa A0 HampsXeHus NOCTYIHMBIIEro
curHana. Clenyer HMeTb B BHAY, YTO B JIFOGOH MOMEHT BPEMEHH HampsizKe-
nue Ha KoHaeHcarope Cl H majenHe Hanpsi:KeHHsi Ha pe3HCTOpe R1 pasHO
HanpsXeHHI0 HCTOYHHKA CHrHajla U, +Ug= U. B cxeme MaIlHHBI and-
(pepenuupyiomme nenu RC npuMeHAIOTCS A5 NEPEKIIOUEHUS CXEM OZHO-
BUOpAaTOpa K TPHTTEPA, KOTOPbie PACCUHTAHEL Ha 3aNyCK OT OCTPOKOHEYHBIX
MMIYJIBCOB MOJIOKHTEIbHOH OJIAPHOCTH. C sTO# LeJbIO0 HA BHIXOAE LENH
BKJoYed Auon 1, Kotopbld mponycKaeT Ha BBHIXOA A OCTpOKOHEYHbIE MM-
MYJIbCHl TOMBKO MOJOKUTENbHOH NONSAPHOCTH H obecrneynBaer cpe3 OCTpo-
KOHEYHBIX HMIYJ/bCOB OTPHLATENbHON TIONAPHOCTH.

PaccMoTpuM BJIHSIHHE NapaMeTpoB 3JEMEHTOB AuctdepeHIMpyomeH
ey Ha craj HanpsiKeHHs OCTPOKOHEYHOro HMITYJbCa.

JlonycTyM, YTO IPH JAHHOHM BEJHYMHE CONPOTHBJCHHS pesuctopa RI
yBenmuuan eMkocth Konjpencaropa Cl., B nepBoHauyaJbHLIEH MOMEHT TOK
B LENH NPaKTHUECKH OrpaHHYeH NOCTOSHHOH BeJJMUHHOI CONPOTHUBJIEHUS
pesuctopa R1 u y6kiBaer 1o Mepe 3apsiia WIH paspsiia KOHACHCATOPE. Ha-
npsxeHue Ha pesucrope R1 oTHOCHTENBHO 0 ¢ Bxoja E2 Oyner cnajathb
GoJee MEAJEHHO, TaK KaK s paspsja MM 3apsaza OONbLIOH eMKOCTH
KOHJEHCaTopa JaHHEIM TOKOM TpebyeTcs Goiiblliee BPEMS, BCICACTBHE HEI'O
JUIMTEIBHOCTD OCTPOKOHEUYHEIX HMIYJIbCOB YBeJIHUMBACTCA. YMeHblI€-
HH{e BEJMYMHBl eMKOCTH KOHJEHCATOpa BbI3bIBAeT Gosiee GHICTPBIA CHaj
HanpskeHust Ha pesucrope R1, Bc/IeIcTBHE STOrO JJIMTEeJbHOCTD OCTpPO-
KOHEYHEIX HMIYJIbCOB yMeHbaercs. COOTBETCTBEHHO IIPH JlaHHOH BeJIHYHHE
eMKOCTH KOHJEHCATOpa H3MeHEHHe Be/IMYWHBI CONPOTHBJIEHHS PE3HCTOpa
B GOJIBIIYIO ¥ MEHBLIYIO CTOPOHY IIPUBOAHT K TEM K€ pesy/bTaTaM. B nep-
BOM cllyyae HampsikeHne Ha pesucrope Rl Oyaer yObBaTh MelJleHHee,
yeM BO BTOPOM, HCXOJSl U3 TOrO, 4YTO A/ 3apsiia NIaHHOH €MKOCTH TOKOM
MeHblIell BeJHunHBl TpeGyeTcs GoJbluee BpeMs H, HA0GOPOT, TOKOM 60715~
el BeJMYHHL — MeHbllee BpeMsi. Cnaj HampsiKeHHd Ha Desucrope R1
onpenessercss NOCTOSIHHOM BpeMeHH nuddepernupyiomeit nenu v = RC,
KOTOpasi HMeeT PasMepHOCTb BpeMeHHu H HanGogee YAOGHO OMpejessiercs
U3 CJe[YIOIHX COOTHOLIEHHH: oM+ (h = CeK; KOM  MK(p = MCeK;, MOM 1ih =
= MKCEK.

DH3HYECKH NMOCTOSHHYIO BPEMEHHM T MOXKHO HPEJNCTaBHTb Kak BPEMi,
3a KOTOpOE Hampsi’KeHHe Ha KOHJIEHcaTope M3MeHsieTcd Ha 63%, a BeJy-
ypHa TOKA 3apsja WIH pa3paja KOHIeHCcaTopa yMEHbUIaeTca JI0 37% or
nepBOHaYaJIbHOTO 3Hauenus. [onmycTum, OTPHUATENbHLIA TAKTOBBIA MM-
MyJbC MyJbTHBHOPATOPA MMEET AIUTEJIbHOCTD, PABHYIO 20 mKcex, KOTOPBIH
npuMeM 32 MHHEMAJbHBIH Ha BXOJle Ancddepennupyowedt uend. EMKocTb

. kouzencaropa Cl = 560 ng, conpoTHBJEHHE pPe3HCTOpa R1 = 10 xowx,

nocrosigHaA Bpemenu uenu T = RC Oyaer paBHa:

0,01 mom x 560 ngp =5,6 mxcek.
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TlpakTHueCKH KOHJEHCATOP NPHHATO CYUTATb 3apsiKEHHBIM 32 BpeMf,
paBHoe (3—5)t, Kotopoe cocraBiaser 16,8 =~ 28,0 mxcex.

B naHHOM c/yyae MOCTOSIHHAs BPEMEHH LENH T paBHa MPHMEPHO 4,
YTO COOTBETCTBYET paHee ONHCAHHOMY peXuMy paGorel AuGEPEHLHDYIo-
et nermu. [uddepeHuupyiomas Lenb 3anmycka OJHOBHOPATOpa HMeEET
pe3uctop, paBHBH 4,7 KOM, M COOTBETCTBEHHO MEHbIUYI0 BEJHYHHY. T
H MEHbILUYIO JJIHTEJBbHOCTb MMIYJ/bCa Ha BBIXOJlE.

2. Pabora pudipepeHLHpYIOIed LENH C BHIMOJHEHHEM JIOTHYECKHX
¢ynkupid. Cxema. auddepeHUMPYIOWEH HENM BhIMOJIHAET JOIHYECKYIO
byuxuuo «H», 10 YCJI0BHAM KOTOPOH HMIYJIBC NOJNOKHTENBHOH 0I5 PHO-
CTH Ha BhiXofe A dopMmupyercs npH u3meHeHnH Ha Bxofe El curnama L
Ha 0 TO/bKO IIPH YCJIOBHH, €ClIH B 5TO BpeMa Ha BXoi E2 mocrynaer cur-
Han 0. : ‘

CrefoBatenibio, ecnu Ha Bxof E2 nocrymaer curnaa L, TO or H3Me-
Henusa curiajia Ha Bxozie El ¢ L Ha 0 uMmyJibc  MONOKHTENBHOA  IOJISAP-
HOCTH Ha Bhixoze A He ¢opMHpyercs.

Paccmorpum pabory AugdepeHuupyollei [Hend C BHIIOJHEHHEM JO-
rHYecKHX QYHKIHMIA NPH NOAK/II0OUeHHH Ha BXOA El nieanbHEIX npAMOYrob-
HBIX HMITY/IbCOB OTPHIATE/IbHOH MOJISIPHOCTH C YY€TOM H3MeHEHHA CHrHa-
na #Ha Bxone E2 ¢ 0 Ha L (puc. 8, a). : _

JTomnycruM,uro konaexcatop Cl paspsxen, Ha Bxoasl E1 1 E2 mocrynator
curHaast 0, B TOuKe & JuGXpepeHUHpYIOWell [enH BhIpaGaThIBAaeTCA CHI-
gaa 0. :

_ Bo Bpems t, na Bxoa El mocrynaer curnan L, xongencarop Cl saps-
;KaeTcs, B TOUKE K HMIYJbC OTPHLATEJIbHOH NOJNAPHOCTH GopMHpYyeTcs
'B TIOC/I€LOBATE/IBHOCTH, OMHCAHHOMR B myHKTE 1.

KoRneHcaTop 3apsaercsi JO HanpskeHHa cuCHazna L, Tok B Henu
npekpailaercs, B Touke x BhlpaGaTeBaercst curnai 0. Bo -Bpema ¢, Ha
Bxoa E2 nocrynaer curnan L. Konnencarop C1 paspsixaercsi 10 Halpsixe-
Hust curiana 0. B Touke x BepaGarbiBaercst cHrHan L (paspsj KoHJeHca-
TOpa IpH NojKkmodeHuu curaana L ma Bxoy EZ2 ananoruyen caydawo,
Korjga K NBYM OOGKJazKaM - KOHJAEHCaTopa IIOAK/IOUAaeTCH HaMpsizKeHue
OJIHOrO BHIXOAAa HCTOYHHKA NHTAHHSA).

Bo Bpemst #; ma Bxox El mocrynaer curnain 0, konnencarop Cl saps-
Kaercd JI0 HaNpsXKeHUs cHTHana L.

TManenue HampsixkeHHsl OT TOKa 3apsAna KoHpeHcaropa Cl Ha pesucro-
pe R1 B TouKe K GOPMHDPYET HMIYJIbC TOJIOKHTE/ILHON NMOJNSPHOCTH, Bep-
LIMHA KOTOPQIrO AOCTHraeT YPOBHsA Hampskenus curiaia 0. Komnencarop
Cl sapsizkaercs o HampsKeHHA curHaja L, B pesy/brare yero B TOYKe K
BhipabareiBaeTcs curuaa L.

Bo Bpems f, Ha Bxon El mocrynaer curhan L, xonzencarop Cl pas-
psxkaercs. TOK paspsna KomieHcaropa Ha pesucrope Rl B Touke & ¢op-
MHPYeT HMIYJbC OTPHIATeNbHOH MNOJSIPHOCTH, BEPLIHHA KOTOPOro J0-
cTHraer ypoBHA Hampsikenusi yasoenHoro curhana L. Kowgpencarop Cl
paspsKaercs A0 Hampsixenus curnana 0. B Touke £ mosyyaeMm curhan L.

Bo Bpems ¢, Ha Bxox E2 nocrynmaer curnan 0, konnencarop C saps-
3KaeTcs JI0 HanpsKeHHs CurHana L, B pesyJjibTare uero B TOYKe K BhIpa-
GarbiBaerca curxaja 0.
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Bo Bpems #, na Bxox El nocrymaer curxai 0. Konzuencatop Cl pas-
psixaercs. Tox paspsijia KOHIEHCATOpa Ha pesncrope R1 B Touke x ¢op-
MHPYeT HMMIYJbC MONOMHTENbHOR IOJSPHOCTH B MOC/IEAOBATE/bHOCTH,

ONHCaHHOH B MYHKTe 1.

11.3.7. MyasTHBHOpaTOP

OCHOBHBIM 33aOLIMM TEeHEePaTOPOM pexkHMa paGoThl MALIHHBI ABJIAETCSA
MYJIbTHBHODATOP, KOTOPHIH COCTOMT H3 JBYX BKJIOYEHHBIX MO CXEME
¢ OGIIEM SMATTEPOM YCHJIHTeNeH ¢ EMKOCTHBIMH ‘KOJJIEKTOPHO-6a30BLIMHU
CBA3SAMH. .

T no/ydeHHs . yIpaBAsIoONHX TAKTOBBIX HMITY/IbCOB NPAMOYIO/MLHOH
OpMEI HCHIO/IB3YETCA MYJALTHBHOPATOp B aBTOKO0J/1e0aTe/IbHOM peXHMe pa-
GoThl ¢ 4acToTOH INepexJioyeHHa 25 kzy.

Yc/10BHOE 0603HaueH e H NPUHIHIHANbHASA 9/1eKTPHIECKas CXeMa My Jib-
tuBnGpatopa M214 npuBeneHnl Ha puc. 9.

‘[Mpunuun aBTOKO/IE0ATEJbHOTO PEXHMA paGoTel MYJbTHBHOparopa
OCHOBAH Ha IOOYEPEJHOM OTKPHBAHHH H 82KPHIBAHHH TPAH3HCTOPOB Tl
u T2. . :

C nenbio OOBACHEHHS aBTOKOJMEOaTeNbHOTO pexuMa paboTsk mpeln-
[10JIOKHM, UTO B JAHHKI MOMEHT BpeMeHH TpansucTop T1 Haxonurcs B OT-
KPLITOM COCTOSIHHH, @ T2 — B 3aKPBHITOM. B nems OTKpLITOrO TPaH3HCTO-
pa or 0 8, T1, R2, —12 ¢ npoTeKaer KO/JIEKTOPHLIH TOK, BETHIMHA KOTO-
pOFo MpaKTHYECKH OTPaHHYeHa PE3HCTOPOM R2. B uenn KoJJeKTOpa Ha
CONPOTHBJIEHHH OTKPEITOrO TPAH3HETOPA NMPOHCXONMT HeGoJblUOe MajJeHHe
HanpsikeHdsl. B pesyJsbTdTe Ha BLIXOLE A MyabTuBHGpaTopa BHIpaGaThl-
Baercsi curaan 0. OxxoBpemenno or 0 6 wepes sMuTTEP-6a3y OTKPLITOTO
tpansuctopa T1, R4, RI, —12 e nporekaer Ga30BEIl TOK, KOTOPBIA
co3fiaeT Ha conpoTuB/eHHH Gasnl T1 HebObLIOH OTpHLIATENbHEIA NOTEHIHA
110 OTHOILLEHHMIO K SMHUTTEPY H yAEDXKHBAeT TPAaH3HCTOP B OTKPLITOM COCTOS-
Hun. JIOMycTHM, YTO BO BpeMfA 3aKPHITOrO COCTOAHHA TPaH3HCTOpA Tl
xonpencarop Cl sapsazmicsi A0 HaNpsKeHHsi cHrHana L Ha Beixoze A.
[Tocle ONMPOKMABIBAHHS MYJLTHBHOpAaropa TPaHSHCTOD T1 Haxonutcs
B OTKPHITOM COCTOsIHHH. JleBas o0K/afKa KOHJeHcaTopa Cl nonrnouaercs
uepes oTKpHiThi TpaHsuctop T1k 0 6. [TpaBast 0GK/alKa YePes PESHCTOPHI
R3u R1 monkmiouaercss k —126. Konaencarop Cl paspsixKaercs. Tok neny

‘paspsja KOHZeHcaTopa yepes pesucrop R7 cosnaer na Gase Tpansucropa T2

NOJIOXKHTENBHEI IOTEHIHAJ MO OTHOLIEHHIO K 3MUTTEPY M YACPKHUBAET
TPaH3HCTOP B 3S4KPHITOM cocTosiHMM. ONHOBpEMEHHO KOHIEHCATOp C2
sapsxaercsi. JleBas OOKJajKa KOHJIEHCATOPa MOAKJIOYEHA K 0 ¢ gepes
SMHTTEep-6a3y OTKPHITOTO TPAH3HCTOPa, [paBasi -00K/IajKa Iepe3 pesucTop
R5 mojk/ioueHa K McTouHHKY —12 6. TlocTosiHHAsi BpeMeHH LENH 3apsaa
KoHAeHcaropa C2 HMeeT MeHbIIYIO BEJHYHHY, YeM IOCTOSIHHas BpeMeHH
nenu paspsiia Koupencaropa Cl. B pesyabrate 5TOrO KOHIEHCATOD C2
sapsixaeTcsi 3a 6oJee KOPOTKHH NMPOMEXYTOK BpeMeHu. ONpOoKHAbIBaHHE
MyJbTHBHGPATOPa He MPOHCXOAHT O TeX [Oop, MoKa 6asa 3aKPLITOro Tpak-
suctopa T2 umeer Gosiee MOJOXKUTEJAbHEIR MOTEHIHA], 9e€M 3MHTTED. Ilo
mepe paspana koupencaropa Cl TOK B LNy paspsiia ¥ MOTEHUHAN 6asbt
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3aKPBITOTO TPaH3UCTOpa yMeHblualorcs. [Ipu JocTHKEHMM HESHAUHTEND-
HOTO OTPHIUATEJbHOIO MNOTeHIHAJa 6asbl MO OTHOIUEHHIO K SMHTTEPY 3a-
KPBHITHIH TpaH3HcTOp T2 HaYMHAET OTKPHIBATBCA. [TosoKUTEJIbHBIH nepe-
naj HanpsKeHHs KOJJIeKTopa TpaHsuctopa T2 yepe3 KOHJIEHCATOD C2
nocrynaer Ha 6asy W 3aKkpbiBaeT TpaHaucrop Tl, T. e. KOHIeHCATOP C2
HauMHaeT Pa3psaKaThesl, TOK Pa3paia KOHIEHCaTopa cosjaeT Ha Gase TPaH-

M2 A
M-
4
25 wey
-/28
4
RS
A
AE
72 ’
+/26
Puc. 9. Ilpuuuunuanbnasi sJeKTpHYecKasd CXeMa M yCJIOBHOS n3obpaxkeHne MYJbTHs
pu6paTtopa.
DyeMmcHTH cxembt M 214:
Tpausuctop Tl SB20/3 (2SA15) :@=45—ss
» T2 SB20/3 (25A15) B=45--88
Kougencarop Cl 2200np 10% 63a
» C2 2200ng 10% 63e
Peguctop R1 1xoMm (peryJupoLOuHbIl)
» R2 | Kom 0,056m 0%
» R3 10xom 0,058m 109,
» R4 10x0m 0,056m 109
» RS 1, 5xom 0,125em 109,
» R6 trxom 0,056m 10%
» R7 4700m 0,06sm 109
» R8 220x0m 0,05a8m 10%

sucropa T1 NOMOKHUTENbHBIHA NOTEHIHa, KOTOPbIA 1 06eCneYHBaeT 3aKpHl-
TOe COCTOSIHHE. B CBOI0O ouepeab OTPHUATENbHBLIH Mepenaj HanpskeHHs

koaekropa Tpansucropa T1 yepes konzencarop Cl mocrynaer Ha Gasy -

u dopcupyer oTkpbiBanue Tpansucropa T2. B pesyJbrare JIaBHHOO6PAa3HO
[IPOTEKAIOIIEr0 NPOLECCa ONPOKHABIBAHHKS HA BEIXOAe A MyJabTHBHGpaTOpA
MPOUCXONUT H3MeHeHue curHana ¢ 0 Ha L. Ilocne onpokujbiBanus MyJib-
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tHBHGpaTopa TpanaucTop T2 HAXOAMTCHA B OTKPBHITOM COCTOSIHUH, @ T1 —
B 3akpbiToM. Kompencarop C2 paspsikaeTcst H NOATOTABJHBAET CJAEAYIO-
liee ONPOKKABBEHHE MyJbTHBHOpaTopa. ITocie OYepPeNHOTO ONPOKHAbIBA-
HHSA Ha BHIXoZe A MyabTHBHOpaTopa GOPMHPYETCS HMNYJbC OTpHLATENDb-
HOH NOJISPHOCTH.

[p# nepBOHAYAJbHOM BKJ/IIOUEHHH MYJLTHBHOpPaTopa HCTOYHHK CMe-
wennsi +12 @ cosfaer Ha Gase TpaHsucTopa T2 Gosee NOJOKHTEIbHBIA
MoTeHIHa, yeM NoTeHuan 6aspl TpaHsucropa T1, n obecrneynBaeT 3aKkphl-
TO€ COCTOsIHHe TpaHaucropa T2.

Tloce onpokuabBaHAs MYJIbTHBHOpaTopa Tpansucrop T2 HaXomutes
B OTKPHITOM COCTOSIHHH. TOK HCTOUHHMKa CMEIleHHS NPOTEeKaeT IO LEMH:
+126, R8, T2, 0 ¢ 1 IpaKTHUECKH HE OTPaXKaeTcs Ha BETHYMHE TOKA Gasbl
u3-3a GOJbIIOA BeJHUHHLI CONPOTHBJEHHS pesncropa RS.

11.3.8. CummerpuuHbIli TpUrrep

OnHUM K3 OCHOBHBIX JIOTHUECKHX 3JIEMEHTOB C 3alIOMHHAHHEM SIBJISIeTCS
TPUITEP, KOTOPHIH COCTOHT H3 ABYX HHBEPTOPOB C ABYMS KOJIEKTOPHO-
6a30BbiMH CBA3AMH. CxeMa TpHITepa HMeeT [Ba YCTOHYHBBIX COCTOSIHH,
KOTOphIe MOXKHO XapaKTepH30BaTh Kak coctosnue 0 u 1. B nannoii mozenu
MalllMHBl TIPHMEHSIeTCs CXeMa CHMMETPHYHOTO HEHACHIIEHHOro TpHITepa
F119. [1pu BK/IOUEHHH MALIHHBI GOJIBIIHHCTBO TPHITEPOB YCTaHABIHBAETC S
B HCXOIHOE COCTOSIHHE, KOTOPOEe XapaKTePH3YeTCst OTKPBITHIM COCTOSTHHEM
tpansucropa T1 M 3aKpHITHIM — TpaHsucTopa T2. B HCXOXHOM COCTOSHHH
Tpurrepa Ha Bmxome Al BhipaGarhiBaerca curan O, Ha Bhixone A2 —
cHrHaa L, KOTOpEIE COXPAHSIOTCS 10 OHNPOKHIbBaHUA Tpurrepa Onpoxu-
IbIBaHHe TPUITEpa MPOHCXOAUT OT HMIIY/IBCA MOJOKHTENbHON MOJISIPHOCTH,
NOCTYMMBIUErO Ha BXOJ OTKPHITOro TpaHsucropa. lloc/e onmpokuibBaHUSA
Tpurrepa B paGouee cocTosiHHe TpaHsuctop Tl HaxXoiuTcs B 3aKPHITOM
COCTOSIHMH, a TpaHaucTop T2 — B OTKpbITOM. B coorBercrBuu ¢ paGouum
COCTOSIHHEM TpHITepa Ha Bhixoge Al BhIpaGaThiBaercs curHana L, nHa BbI-
xone A2 — curnan 0. B nanHOH Moje/nn MallMHBI YC/JIOBHO NMPHHATO CYH-
TaTh HCXONHOE COCTOSIHHE TPHITepa Kak coctosuue 0 um pafoyee — Kak
cocrosiue L.

YciaoBHoe o6o3HayeHHe M NPUHIHIKANbHAS 9JIEKTPHYECKAas cxeMa

rpurrepa F119 npusenennl na puc. 10.

B HCXOZHOM COCTOSHMH TpHUITepa uepe3 OTKPHITHIE Tpansucrop Tl
cospaerca uemb Toka: (b 6, CONPOTHBJEHHME OTKPHITOro Tpamsucropa T1,
R2,—12 6, BeMuUMHA KOTOPOTO B OCHOBHOM Ol PAHHYEHA De3HCTOPOM R2.
B uwenu KoJJeKTOpa Ha CONPOTHUBJAEHHH OTKPHITOrO TPAH3HCTOpa mpoxc-
XOIHT CPaBHHTEIbHO HeGOJIBLIOE NajeHHe HampsikeHus. B pesyabrate
OTKPBITOTO COCTOSIHUA Tpansucropa T1 Ha Buixofle Tpurrepa Al BeipaGarsi-
Baerca curHan 0. HeGoablimo# TOK HCTOYHHMKA CMEIEHUS IIPOTEKaeT No
uenu: 4-12 ¢, R7, Gasa-amuttep oTkpbitoro Tpatsucropa T1, 0 6. B ocHos-
HOM majeHHe HAMPAKEHHS] MPOHUCXORUT HA CPAaBHUTENbHO GOJBIIOM CO-
nporuBaenun pesucropa R7. HeGoasluoe najeHune HampsxKeHHs HA CO-
NPOTHBJAEHHH 6asbl-3MUTTEPA OTKPEHITOrO TPAH3HCTOPA MOXKHO HE YIHThI-
BaTb IIPH YCJIOBHH, €C/Ti BCTPeUHBIH TOK 0a3bl B HECKOJIBKO Pa3 NpeBHIlIAeT
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TOK LenH HeTouHHKA cMemenust. OnnoBpemento or () ¢ depes aMutrep-6asy
otkpritoro Tpansucropa T1, R5, R3, R1, —12 6 nporekaer 6a30BbIH TOK,
KOTOPBI CO3JaeT Ha CONPOTHBJEHHH Ga3bl TPAHSHCTOPA T1 nebonbimo#

Ar

Az

=128

R/ A2

+ 126

Puc. 10. [IpuHUMMHAJABHAS SJeKTpHUECKaf CXema H  yCJOBHOE H3o6paxeHnne
Tpurrepa.
DnemedTH oxemb F 119:
Tpansnetop T1 - SA25/2 (28BT5) B =29—55
» T2 SA25/2 (2SB75) B =29-55
duoa DI IN35 unu GAZ17
» D2 1000 IN35 unulg/AZU 63
Gl n 638
Koup,iﬂcarop boy) ia g 0’1%_ 01-? 022‘5 1%:3/0
1 1,bxom 8m o
Peinorop 52 1,b6x0M 0,128sm 10%
R3 10kom 0,05em 10Y%,
» R4 10x0m ) 0,05sm 10%
» R5 4700m 0,08sm 10%,
» R6 4700m 0,06sm . 10%,
» R7 56kom 0,058m 10%
> R10 56x0m 0,05em 10%

OTpHUATENbHbI MOTEHUHAA MO OTHOWIEHHIO K SMUTTEpY M YIepXKHBaer
TPAH3KCTOP B OTKPHITOM COCTOSTHUH. 3aKPHITOE COCTOSIHHE TPAH3HUCTOPA T2
ofecneyuBaercsl HANPSKEHHEM HCTOYHHKA CMELIEHHA, TOK KOTOPOro mnpo-
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tekaer B uenu: +12¢, R10, R6, R4, xoanekrop-6a3a-sMHUTTEP OTKPHITOLO
tpausucropa T1, 0 6. [deaurenp nanpsxenus u3 pesucropos R10 u R6,
R4 cospaer Ha 6a3e TpaH3ucTopa T2 He6OMBIIOH NONOXHTENbHBIA IOTEH-
LMaJ 1Mo OTHOIUEHHWIO K SMUTTePY, KOTOPHIl U yJepKuBaeT Tpansucrop T2
B 3aKPLITOM COCTOSIHHU. B pesy./ibTate 3aKphITOro COCTOSIHHS TPAH3HCTOPA
T2 ua Brixoae A2 tpurrepa BripabarbiBaercsi curian L. [Ins nepekiioue-
HHSI TPHITE€Pa H3 OJHOIO YCTOHYHBOIO COCTOSIHHS B JPYroe K €ro Bxojam
nofkoyaiores Auddepenuupyompe RC wemu.” Jomyerum, Ha Bxox E
nupdepeHUHPYIOUIEH LeNH OTKPHITOrO TPAH3HCTOPA IOCTYMAET HMIYJbC
oTpuliaTeNbHOR moaAsprocTd. OTpuuaTe/bHBIA nepenaj Hanpsixkenus ¢ 0
Ha L nocrymuBLIero cursana TOKOM 3apsja KOHAeHCaTopa Ha pesHcrope
Iudpepernppyiouieli 1end GOpMHpYeT HMIYJbC OTPHUATENbHOH TOJSP-
HoctH. Juoa anddepeHuupyomed ueni 3akpbiBaeTcsi, UMIYJbC Ha 6asy
orkpeiToro Tpausucropa Tl He nocrynaer. IlosoxurensHeiii nepenaj Ha-
npsikenns ¢ L Ha O nocTynuBiiero curyasa npHBOAMT K Pa3pslly KOHZEHca-
topa. Tok paspsaja Ha pesHcrope AudxpepeHUHpYIOUWIEH Uenu GopMUpPYeT
HMIYJbC TOJIOXKUTETbHOH IOJMSIPHOCTH, KOTOPHIH OTKPHIBAeT JHMOL H IIO-
crynaet Ha 6a3y OTKphITOro TpaHsucropa T1. Basa oTKphITOro TpaH3HucTOpa
nosydaer MOJIOXKUTEAbHbIH MOTEHIHAN 1O OTHOLIEHHIO K SMHTTepy, TPaH-
suctop T1 sakpeBaercsi. Ha kosnektope TpaHsucropa T1 ¢opmupyercs
OTpPHLaTeNbHEIH Tlepenaj HanpsiXeHHs, KOTOPBIM MOCTYynaeT Ha YCKOPsio-
uyto emxoctb C2 u pesucrop R4.

B nepBoHauaibHBA MOMeHT ycKopsiouas eMkocTb C2 myHTHpyer pe-
sucropsl 6a3el R4, R6, orpunare/bHEI Nepenaj, HanpsiXkeHHs KOJUIEKTOpPa
tpansucropa Tl mocrynaer na 6asy tpausucropa T2. Basa Tpansucropa
NoJyYaeT OTPHUATEAbHBIN IIOTEHIMA IO OTHOLIEHHIO K 3MuTTepy. Tpan-
suctop T2 oTKpHIBaeTcs, Ha KOJJIEKTOpe TpaH3ucTopa (HOpMEpYeTcs
MOMOXKHTENbHEI Nepenaj HanpAXKeHHA, KOTOPLIA MOCTYNAeT Ha YCKOPSIIo-
myio emkocTb Cl u pesucrop R3. B nepBosayasbHbIl MOMEHT YCKOpAKLIAs
eMkoctb Cl myHTHpYeT pesucrophl 6a3bl R3 u R5. TTosoxkuTenbHbIH nepe-
naj{ Hanpsi’KeHHUs ¢ KoJJIeKTopa TpaHsuctopa T2 nocrynaer Ha 6a3y v ¢op-
cupyer 3akpbiBaHue TpaHauctopa T1. IlonoxuresnpHbie o6paTHble CBsi3H
BBI3LIBAIOT JIaBUHOOGpA3HOe . IIPOTEKaHKe Ipolecca NepeKJIoueHus TpaH-
auctopoB T1 u T2, B peayabTaTe KOTOPOrO TPHITEP CNPOKHALIBAETCA B pa-
Oouee COCTOSIHHE.

ITocie OMpOKHALIBAHMA TPUITEpa TOKH, NPOTEKAIOIME B lEnsAX OT-
KphiToro Tpanaucropa T2, GyAyT aHaJOrHYHEI TOKaM paHee OTKPHITOro
tpansucropa T1. Toku, nporexkawlye B LeNsAX 3aKPHITOro TPaH3HCTOpa
T1, 6yayr aHamOrMYHBI TOKAM DaHee 3aKPHITOrO TpaH3ucropa T2.

Huonet 111 u 2 obecneynBaoT HeHACHIIEHHBIH pexuM paboTsl OTKPHI-
THIX TpaH3ucTOpoB. [l1s ynpasienus paboroit Tpurrepa B cXeMe MaLIdHbI
NPHMEHSETC TPH BHAA 3anycka M MOAKMIOUEHHsA AHQPepeHIHpYIOUHX
nernes, ,

Heynpapasiembiii 3anyck Ha 6a3bl Mo pasjeJbHbM BXojam. 3amyck
TPUITE€POB N0 pPa3AeJbHEIM BXOAAM XapaKTepH3yercs IOOYePEAHBIM MO-
CTYI/IeHHeM uMnyJbcoB Ha BxoAsl El n E2 auddepenuupyromux uenes,
KoTopble 00ecneuHBaloT COOTBETCTBYIOIIEE IIEPEK/IOYEHHE TPHITEepOB.
HuddepeHunpyrouiye Henyd MNOAKIOYAIOTCS KaToAaMud AHOJOB HA BXOMBI
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