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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI
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1. Ko n HaumeHoOBaHMe HanpaBneHnA NoAroToBku/cneunanbLHOCTH:
30.50.01 MeaunumnHckas buoxmmms
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4. ®opma ob6y4eHus: oyHas

5. Kachegpa, oTBevalowas 3a peanmsaumio AUCLUUNINHDbI:

Kadheapa saepHon pUsnkm

6. CoctaBuTENM NpOrpaMmmbl:

cTtapwun npenogasaTens Cabypos AHaTonun Hukonaesuu,

K.d.-M.H. goueHT JonrononoB Muxann AHaTonbeBu4

7. PekomeHaoBaHa:

Hay4yHo-meTogmyecknm coBeTtoM omandeckoro akynbTeTa,
npoTokosi Ne 6 ot 26.06.2021

8. YuebBHbIn roa:2021-2022CemecTtp(bl)/ TpumecTtp(bl): C



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI

Llenamn ocBoeHunst yuebHOM OUCUUNIIMHBI SBISOTCA:

- noryyYyeHne HeobXoOUMbIX TEOPETUYECKUX CBEAEHUN O MPUHUMNAX NOCTPOEHUS COBPEMEHHOW anekK-
TPOHHOW MEeOULMHCKOWM annapaTypbl, CXEMOTEXHUYECKMX PELUEHUSIX NPUMEHSIEMbIX AN (PyHKLMOHANb-
HOro npeobpas3oBaHNsA CUrHaANOB B COBPEMEHHbLIX YCTPOWCTBAX CbeMa Meamnko-buonornyeckon nHdop-
Mauuu, NpUMeHsieMbIX NP NOCTaHOBKE MeAMKO-OMONOrnyeckoro aKkcnepmuMmeHTa.

3agaun y4yebHOM aNCLUNIINHGI:

- KONMYeCTBEHHOMKaYeCTBEHHOOMMCHIBATbCBA3NCBOMCTBOMOCMCTEMbI(MEQNKO-
OuonornyeckoronokasaTte-
nsi)cuamepsembiMuranyeckumnapameTpoMm;yCBOUTbaNropuTMNpoBeaEHNSAN3MEPEHWUNA.

- OBrageHue 3HaHMAMU N NPaKTUY4ECKUMUN HaBblkaMy B 0611acTi anemMmeHTHon 6a3bl COBPEMEHHOM aHa-
NOroBou 1 LMGPPOBOIM AMEKTPOHNKN N CXEMOTEXHUKE 3NEKTPOHHbLIX YCTPOUCTB, MPUMEHSIEMON B Mean-
LMHCKOW annapaTtype 1 uameputenbHbIX npeobpasoBaTtensax unanonormieckmx napameTpos.

10. MecTo yye6HOM ancumnnunHbl B cTpykType OOI:

OucumnnuHa B61.0.36 aBnsetca obsasatenbHoM YacTeio 6roka b1. TpeboBaHMs K BXOAHbIM 3HAHUSM,
YMEHUSAM M HaBblKaM: 3HaHME OCHOB MaTeMaTuKu, UHpopmMaTukn, pmnsmki. JucumnamHa ocHOBLIBAETCA
Ha 3HaAHUSAX, YMEHUSAX U HaBblkax 06y4aloLNXCs, MONYYEHHbIX MPU N3YYEHUN QUCLMIMIINH TaKMUX KakK:

- MatemaTtunyeckuin aHanus,

- MHopmaTnka,MmeanumHckas HOpMaTHKa,

- MexaHuKka 1 aneKkTpu4ecTBo,

OcBoeHne ancumnnmHbl SBNSETCA NpedwecTBYOWEN Ansi NPOM3BOACTBEHHON M NPeaaunIIOMHON npak-
TUKWN.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnnUMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNETEHUUSAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHwue komne- | Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
TeHUUn

OlK-3 | CnocobeH uc- OrlK-3.1 | Oka3biBaeT Meau- 3HaTb:- obLue BOMPOCHI MOMyYeHUss MeLUKo-
rnonb3oBaThb crne- LIMHCKYIO NMOMOLLb C Guonornyeckon nHdopMmaumm n n3mepeHns u-
LIManU3nMpoBaH- NCMOMb30BaHMEM 3MYECKUX BESTMYMH C NMOMOLLBIO 3MIEKTPOHUKM;
HOEe AuarHocTunye- creLmanuupoBaH- -OCHOBbI COBPEMEHHON CXEeMOTEXHUKN, Mpume-
cKoe 1 neyebHoe HOrO AMarHoCTMYe- HSeMOWN B 9NEKTPOHHOM MeauUMHCKOW annapa-
060pyLOBaHVE, CKOrO M NneyebHoro Type W yCTpOWCTBax aBTOMartu3auuvm MeamKo-
NpUMeHATb Meau- 060py.QOBaHV|ﬂ, Me- ouornorn4yeckoro aKcnepmmeHTa;
LUMHCKME n3genus, JVLIMHCKWX U3aenui, | - TUnoBylopeanusauuionHasHaveHnedyHKLmo-
NleKapCTBEHHble MpeayCMOTPEHHbIX HanbHbIXy3noBannapaTypbIMeANLNHCKOrOHa3Ha-
CPeAcTBa, Kne- ANs UCronb3oBaHus | 1EHUA 5
TOUHbIE NPOAYKTHI B npodeccroHanb- YMeTVbZ- Nnonb30BaTbCA M3MEPUTENBHOW annapa-
U FeHHO- Hoil chepe TYpoW, NpaBWibHO OLEHUBaATb aMMAMTYOHO-
MHXEHepHble BPEMEHHbIE U aHepreTquCKme napameTpbl
TexHonormm, SMNEKTPUYECKUX CUrHArOB;
MpeaycMOTpeH- -MOJENMPOBAaTh 3MIEKTPOHHBIE CXeMbl HA OBM u

06BbACHATL pe3ynbTaThl MOAENUPOBaHNS,

- BbINOMNHATL Tpebyemoe (yHKUMOHanNbHoe npe-
obpasoBaHMe CUrHanoB C NepBUYHbLIX Mpeobpa-
3oBaTeneil (pM3MONorMYeckux napameTpoB Mo-
CPEACTBOM CXEMHbIX peLleHW Ha onepauuoH-
HbIX YCUIUTENSAX U UMPOBOIN 3NEKTPOHMKE;

Hble NopsiAKaMu
oKasaHua Meau-
LIMHCKOM MOMOLLIM

BrnageTtb: - npakTUYeckuMu HaBblkaMu BbliGopa
CXeMOTEXHUYECKUX PEeLUeHWn 1 pacyeTa napa-
METPOB U PEXMMOB paboTbl 3NIEMEHTOB CXEMbl
AnNsl peLleHns KOHKPETHbIX 3aday

12. O6beM AUCUUNNUHbI B 3a4eTHbIX eanHuuax/vyac. - 2/72.



dopmMa NPpoMeXyTO4YHOM aTTecTauumn - 3ayeT

13. TpyaoemkocTb No Buaam yuyebHon paboTbl

TpyaoemMKoCTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
Cemectp C
AyaNTOPHbIE 3aHATUSA 50 50
nekunu 22 22
B TOM uncre: npakTuyeckme
nabopaTopHble 22 22
K 6 6
CamocToaTtenbHas pabota 22 22
dopmMa NPOMEXYTOYHOM aTTecTaLmm 3aver
WToro: 72 72

13.1. CopepxaHue QUCLUMNIIUHDI

HaumeHoBaHwue pasgena

Peannsauusa
pasgena guc-

Ne n/n . CopaepxaHve pasgena gUCLMNINHbI Mu:ullnggLﬁ:;H-_
Kypca, QYMK*
1. Nlekuun

11 Onektpodusnonorudeckne | MNMpegmMeT MEANLIMHCKOW SMNEKTPOHUKM.

MeToAbl NCCrnefoBaHua AnekTpoduanonornyeckme MeToabl MCCneaoBaHus

6roobbek- hYHKLMOHANBLHOIo cocTosiHUA 6ruoobbekTa (Guoduran-

Ta.BruomeanumHekme curHa- | ackpe PUHLMNBI).

Tiel. OCHOBHble XapaKTepPUCTUKN CBOWCTB U NapaMeTpoB
n3ny4yeHnn n pusmdeckux nonem bnoobnvekra. Pnsmno-
rfiormyeckue nokasaTenu.

BromeguuunHckune curHansl (BC).

1.2 NameputenbHo- O606LLeHHas CTPYKTypHasa cxema U3MepUTENbHO-
AnarHoctnyeckasn n tepa- ONarHoCTUYeCKOM N TepaneBTUYECKON CUCTEMBI.
NeBTUHECcKas cuctema Ana | Kpartkas xapaktepucTvka yHKUUI, TpeboBaHui u
N3MEPEHNS (PU3NONOTUYE- | oGiicTR OTAEMBHBIX KOMIOHEHT CUCTEMBI.

CKiX fokasatenem 1 Tepa- OcobeHHOCTM NonyyeHus, 0bpaboTku un

nin y » 00P
MHTepnpeTauun GUomMegnLMHCKUX CUTHANOB.

Jatunkmn meguko-6monormyeckorn MHopmaunn. dnek-
Tpoabl ANs cbema Mefuko-buonormyeckon nHdopma-
Lun.

Mpupoaa n CTOYHNKKM apTedakToB 1 NOMEX Mpu n3-
MEpPEHUN,NPaKTUYECKNE MYTW UX UCKIOYEHUS UK
ocnabnexus.

13 M3mepeHmne anekTpu4eckux BenUYnH, CUrHamnos 1 oc-
M3mepeHuns anekTpu4eckmx

BEMMUMH W CUMHANOB HOBHbIX MNApPamMeTPOB 3NIEMEHTOB B SM1EKTPUYECKMX Lie-
NAX N 3NEKTPOHHBIX CXemax

1.4 AHanorossle MeToAbl 1 AHanoroeble MeToabl U cpeacTea 06paboTkn Grnome-
ycTponcTtea 06paboTku AMLMHCKUXCUTHANoB
B61OMENLIMHCKUXCUTHAMOB. | AkTUBHbLIE UNbTPBI.

JInHenHble nHenuHenHblecxeMbl 0bpaboTkMbuomean-
LIMHCKUXCUrHanoB (andpdepeHumnaTop, nHTerpartop,
norapuMmUyecKknin ycunuTens n.T.a.)
NameputenbHble ycunutenu. OCHOBHbIE XapakTepu-
CTUKMN.

15 LindpoBble MeTOAbI 1 Lindpposblie meToabl 1 cpeacTea obpaboTkm buomean-

ycTponcTea 06paboTku
6I/IOMe,EI.I/ILI,I/IHCKI/IX CUrHanos.

LIMHCKUX CUTHAIOB.
AnemeHTbl anredpbl NOrMkn. CUHTE3 NOrMYEeCKUX




YCTPOWCTB.
BasoBble normyeckue anemeHThbI.
YcTporcTBa KOMOUHALMOHHOM NOTMKM
(Tpurrepbl, CYeTYMKKW, reHepaTopbl, KOMMapaTopsbl).
lMpeobpasoBaTenu Ko4oOB
1.6 AHanoro-undpoBas anek- AHanoroso-undgposble (AUIM) npeobpasosatenun. Oc-
TPOHUKa B MEANLIMHCKOMN HOBHblE XapaKTEepPUCTUKN
annaparype Lincppo-aHanorosele (LIAIM) npeobpasosatenu. Oc-
HOBHbIE XapaKTepPUCTUKM.
2. JlabopaTtopHble 3aHATUSs
31 M3mepeHune anekTpuyeckMx BENUYNH, CUrHanNoB 1 oc-
M3mepeHuns anekTpu4eckmx
BEMMUMH W CUFHANOB HOBHbIX MAPaMeTPOB 3MIEMEHTOB B 3NIEKTPUYECKMX Lie-
NSX U 9NEKTPOHHBIX CXeMax
3.2 VccnegoBaHne xapakTepucTyK NOynpOBOOHNKOBBIX
npubopos
AHarnorosble MeTOAbI 1 TpaH3NCTOpHbIE YCUIUTENN.
ycTponctea obpaboTkm OnNEeKTPOHHbIE YCTPONCTBA Ha ONEPaLMOHHBIX YCUITU-
OMOMEONLIMHCKMXCUTHANOB. | Tensx
["eHepaTopbl CUrHAMNoOB Ha ONEPaLMOHHbIX YCUNUTENSAX
AKTUBHbIE DUNBTPLI HA ONEPaLMOHHbIX YCUITUTENSIX
3.3 Jlornyeckne anemeHTbl U CXembl
McecnegosaHne undpoBbiX YCTPONCTB nocnegosa-
Lindposbie mMeToabl 1 TeNbHOro TMna (Tpurrepbl, PerucTpbl, CHETYNKN)
ycTponcTtea 06paboTku WccnepnoBaHne npeobpasoBatenen kogos (gewmdpa-
OMOMEaNLMHCKUXCUTHANoB | Top, WwudpaTop, AEMYNbTUMNNEKCOP U MYNbTUMMEK-
cop).
VccnegoBaHve undgpoBoro kKomnaparopa
3.4 AHANOrO-LIEhpoBas anek- WccnepoBaHve nHTerpansHoro uudpo-aHanoroBoro
TPOHMKA B MELAMLNHCKON npeobpasoBarens
annaparype WccnepoBaHve nHTerpansHoro 8-paspsigHoro aHarso-
ro-uncpposoro npeobpasoBarens.
13.2. Tembl (pasaenbl) AUCUUNINUHBI U BUAbI 3aHATUN
Bugbl 3aHATUI (KONIM4ECTBO YacoB)
Ne HanmeHoBaHue TeMbl n ) a6 ) CamocTtos- Bcero
n/n (pasgena) gucumnnuHel | Nekuun paKTh aboparop K TenbHas
yeckne Hble
paboTta
AnekTpoduanonornye-
CKve meTonpbl uccnenosa- 6
1 3 1 2
Husa 6noobwvekra. buome-
anunHckne curdansl (BC)
N3mepuTtenbHo-
AvarHocTuyeckas n Tepa- 5
o | MesTu4eckas cuctema 5 1 5
Anst UamMepeHns pr3anono-
rMYyecKknx nokasaTtenen wu
Tepanuu.
M3mepeHunsa anekTpuye-
3 CKMX BEJTMYMH U CUTHANOB 2 2 L 2 !
AHanoroBble MeToabl U
4 ycTponcTea 06paboTku 6 8 1 21
OromeaANLNHCKUXCUTHA- 6
noB
Lincposble meToAbl U
5 ycTponcTtea 06paboTku 6 8 1 6 21
OromeanUMHCKNXCUrHa-
noB .
AHanoro-undpoBas anek-
6 | TPOHMKa B MELULIMHCKON 3 4 1 4 12
annaparype
Toro: 22 22 6 22 72




14. MeToaun4yeckme ykasaHus ans oby4arowwmxcs No 0OCBOGHUIO AUCLIUNIIUHDI:

NanoxeHne matepuana npenogasatenem Heobxoanmo BecTn B popmMe, AOCTYNHOM ANA NOHUMaHUS.
[ns yny4yweHunsa yceoeHus ydebHoro matepunana HeobxoanmMo NPUMEHATb TPAANLMOHHbBIE N COBPEMEH-
Hble TeXHMYeckue cpencrea obydeHund. st caMOCTOATENBHOrO U3ydeHusa BbibuparoTcs pasgensl guc-
LUMMNANHBI, YCBOEHNE KOTOPbIX HEOOXOAMMO ANSA BbIMNOMHEHUSA MPAKTUYECKUX 3aHATUN.

CtyoeHTam Ha nekuusix Heobxogumo BeCTU MoApPOBOHbIN KOHCMEKT M CTapaTbCA MOHATbL MaTepuan

OVCUMNINHBI, HE CTECHATBLCHA 3agaBaTb npenodaBaTento BONPOChl Ans yrnyoneHHOro NOHMMaHus KOH-
KpeTHbIX Npobnem. [1na nonHoro noHMMaHusa maTtepuvana crieayeT akTMBHO MCMONb30BaTb KOHCYIbTaumum
W nNpakTnyeckme 3aHaTus. [nsg caMoCTOATENbHOro U3yYeHns pasgenoB ANCUUNIIUHBI, PEKOMEHOOBaHHbIX
npenogaearenemM, Heo6xXoaNMO UMETb YYEOHUKM M3 CIMCKa OCHOBHOMW UIK OOMONHUTENBHOW nuTepaTy-
pbl.
Mpu nogrotoBke K nabopaTopHbIM 3aHATUSIM OOy4aloLMACA MOXET, UCMOSb3ysa paboyvyto nporpammy
OVNCUMNINHBI, YACHUTb TEMY MPEACTOSLWEro 3aHATMSA. 3aHATUS BbINONHAIOTCA NPy NocregoBaTeribHOM
N3y4eHUN TEM OUCUUNIIMHBI U NPEeACTaBNAT coboN BbIMONIHEHNE NPAKTUYECKMX 3af4ad NpeameTHoOn 06-
nacTu ¢ uenbto BblpaboTkn y oby4vatowmnxcst HaBblkOB pellenus. [Nepen npoBedeHneM 3aHATUSA npeno-
AasaTtenb MHopMMpyeT oby4dalolmnxcss 0 TeMe 3aHATUS, MeTogukax Oyaylwmx pacyeToB, coobLliaeT o
uensix, 3agadax, nopsiake npoBeeHNst U KPUTEPUSAX OLEHKN pe3ynbTaToB paboThl.

B 3aBMCUMMOCTM OT rOTOBHOCTM OBy4vatoLmMxcsa K TlabopaToOpHOMY 3aHATUIO NpenogaBaTenb MOXeT
0OBACHUTL X044 peLlleHus TMnoBon 3agayun. [lanee obyvatolumecss nNonyvarT 3agaHve M BpeEMS Ha KX
BbinofiHeHne. lNocne BbIMOMHEHMST 3adaHUN MpenodaBaTellb OUEHMBAET MPaBWUIIbHOCTb UX pPELLEeHMs,
pa3bupaeT owmnbKKn, AONYLLEHHbIE B XO4E PELLUEHUS, B Clly4ae UX BO3ZHUKHOBEHUS.

CamocTosTenbHas paboTa siBnsieTca obssatenbHOM Ansa Kaxagoro obyyatoulerocsi, ee obbem onpe-
JensieTcsl gaHHonm paboyen nNporpammMon OMCUMNIUHLIL. [NaBHas 3agaya CaMOCTOATENbHOW paboThbl —
pa3BUTNE CaMOCTOATENBHOCTU, OTBETCTBEHHOCTWN, TBOPYECKOIO NOAX04a K peLleHnto npobnem y4yebHoro
n npodpeccnoHanbHoro ypoBHs. B xoge ayantopHon camocTtoaTenbHon paboTbl obydatowmecs yyacT-
BYIOT B NOArOTOBKE K NMPAKTUYECKMM 3aHATUSIM, Y4aCTBYHOT B OOCYy>XKAEHUWN 3adad, BbINOMNHAKT 3agaHus
npakTn4eckoro 3aHaTusd. BHeayguTopHas camocTtosTernbHas paboTa BKIOYAET U3ydYeHue CrnpaBOYvHOM
nutepaTypbl, y4e6HON OCHOBHOWM M OOMNOMHUTENBbHOW NUTEepaTypbl, NOArOTOBKY K cobeceaoBaHMio 1 co-
CTaBfeHne oT4yeTa no nabopaTtopHOMY 3aHATUIO.

15. NepeyeHb OCHOBHOW U AONOSIHUTENILHOM NUTEpPaTYpPbl, PpeCypcoB UHTEPHET, Heo6Xxo-
OUMbIX AN OCBOEHUA AUCLUNIINHDI
a) OCHOBHas nutepartypa:

Ne n/n NcTOYHMK
Kanakytckui, 1. . AnnapaTtypa u MeTobl KITMHNYECKOro MOHUTOPUHra: Y4ebHoe nocobue [TekcT] /

! J1. . Kanakytckuin, 3. C. MaHnenuc. — Camapa: CI'AY, 1999 — 160 c.

2 PaHraiisH, P. M. AHanua 6uomeauumnHckmnx curHanos. MNpaktuydecknn noaxod [TekcT] / IMep. ¢ aHrmn.
Mog pea. A. . Hemupko — M.: dusmatnut, 2007. — 440c.

3 lNyces, B. I". NonyyeHne nHdopmaLmm o napameTpax 1 xapakrepuctukax opraHmama u cousmnyeckue
MeToAbl Bo3aencTus Ha Hero [Tekct] / B. I'. N'yceB — M: MawuHocTpoeHue, 2004. — 597 c.

4 Wnacos J1.B. BuomeguuunHckas nameputenbHas TexHuka: Yueb. nocodbve ans sysos/JI.B. nacos. —
M.: Bbicw. wk., 2007. — 342 c.: vin.

5 Tutue Y. NonynpoBogHMKoBasi CXeMOTEXHUKA, B 2-X ToMax : 12-e n3a. / Y. Tutue, K. LeHk — «doaeka-

XXl», 2008 — 1.1- 832c., 7.2 — 944c., Un., CXemsbl.

0) gononHuTenbHasa nuTepartypa:
Ne n/n MCTOYHMK
CnpaBo4YHMKNO pyHKUMOHAnNbHOM guarHoctuke. lMop obuien pegakumen akagemmka AMH CCCP

6 npod. J1. [. Kaccupckoro M3pgatensctBo « MEOVMUMHA » Mockea: — 1970. — 823 c.

7 ®epoToB A.A., Akynos C.A. N3amepuTenbHble npeobpasoBaTeny 6UoMeanLMHCKNX CUrHANoOB CUCTEM
KIMHMYEeCcKoro MoHuTopuHra. — M.: Paguo u ceasb, 2013. — 250 ¢. — ISBN 978-5-89776-016-9

8 KysoBkuH B.A. CxeMOTexHMYECKOEe MOAENMPOBAHUE 3NeKTpUYeckux ycTponcts B Multisim: : YuebHoe

nocobve/ B.A. Ky3oBkuH, B.B. dunartos. — 2016. — 336 c.

XepHutep Mapk E. Multisim ® 7: CoBpemMeHHas cuctema KOMnbOTEPHOrO MOAENUPOBAHMS 1 aHanuaa
9 CXeM 3MeKTPOHHbIX ycTponcTB. ([ep. ¢ aHrn.) / Mep. ¢ anrn. Ocunos A.U . — M .: UsgaTenbckuin gom
OMK npecc, 2006. — 488 c.: un.

B) MHPOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTENbHbIE Pecypchl (OthnLManbHbIe pecypchl MHTEPHET)*:
| Nen/n | Pecypc




www.lib.vsu.ru

10 https://lib.vsu.ru/elib/texts/method/vsu/nov06109.pdf

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ans caMoCTOATeNIbHOW paboThl

Ne n/n McToYHmK
MepawnunHckas anekTpoHuka. Yacte 1. YuebHoe nocobue. - Cabypos A.H., Jonrononos M.A., laHunos
1 N.A.—BI'Y. 2020. - 46 c.

17. O6pasoBaTefibHble TEXHONOrMMU, UCNONb3yeMble NpU peanusauum ybyeGHouM Auc-
LUNNUHBbI, BKNOYas AUCTaHLUMOHHbIe o6pa3oBaTenbHble TexHonorum (QOT, anekTpoHHoe

obyyeHue (30), cmewaHHOe 0Gy4eHune):
Mpy NpoBeaeHUN 3aHATUIA NO AUCLMNIIMHE UCMNOMb3YIOTCA crneaytolme obpasoBaTesfibHble TEXHONOMUK:
— aKTVBHbIE N MHTepPaKTUBHbIE (DOPMbI NPOBEAEHNS 3aHATUN;
— KOMMbIOTEPHbIE TEXHOMNOMMW NPU NPOBELEHUN 3aHATUN:
— Mpe3eHTauMOHHble MaTepuanbl U TEXHONOrMN Npy o6 bACHEHWM MaTepuana Ha NnabopaTopHbIX 3aHATUSX;
- crneumanu3vpoBaHHoe nporpaMmmHoe obecneyeHne Npy NPoBeAeHNN MPaKTUYECKUX 3aHATUN;
— pa3bop KOHKPETHbIX CUTyauMin Npu NOCTaHOBKE Lenen 1 3agad kpaspaboTke NpuKnagHbiX nporpamm, npu Bblbo-
penporpaMmMHOro obecneyeHns No yCTaHOBINEHHLIMKPUTEPUSAM, NpY paspaboTke NnporpaMM Mo NpeayCMOTPEHHbIM
anroputMam 1 meTogam.
[ns camocTodATenbHom paboTbl ucnonesyetca A6C YHuBepcutetckas bubnuoteka online,www.lib.vsu.ru -3HB
Bry

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

KomnbtoTepHbIn Knace (ans nposeaeHns nekum- | CneunannsmpoBaHHas mebenb, KOMMblOTEpbI
OHHbIX MNabopaTopHbIX 3aHATUI, Tekylero koH- | Pentium-Il, Il (8 wrT.), o6beguHeHHbIE B NOKarnbHY0
TPONsA 1 NPOMEXYTOYHOW aTTectauun), aya. 506 | ceTb C BO3MOXHOCTbIO NOAKMYeHUs Kk cetn «UHTep-
I HeT»

KomnbtoTepHbIn knacc, ayautopus and rpynno- | CneunanusmpoBaHHas Mebenb, KomnbloTepbl (cu-
BbIX M MHAMBMAYaANbHbIX KOHCYMNbTauun, nome- | ctemHole 6noku Intel Pentium-1V, moHuTopbl LG
weHne  gna camocTtodATenbHonm  pabotbl | FLATRON L17428-8F) (30 wrT.) ¢ BO3MOXHOCTbIO
(r.BopoHex, nmowagb YHuBepcuteTckas, A.1, | nogknioyeHns kK cetu «VHTepHeT» n obecneyeHnem
nom.l, ayg. 40/5) gocTyna B 3NEKTPOHHYIO WHOPMAaLIMOHHO-
obpasoBaTtenbHyto cpeqy yHMBepcuteTa

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKM OCBOEHUs obydarlmMucs y4eGHOro martepuana onpeaensieTcs co-
AepXaHueMm crieayoLmx pasaenos AUCLUUNIHGI

HanmeHoBaHue pasge-

Ne WHavkaTop(bl) gocTuxke-
na gucuunnuHel (Mogy- KomneTteHuums(n) OueHouHble cpeacTBa
n/n ns) HUS KOMNeTeHUun
AnekTpodusmonornye- | OMK-3: Cnocobex
CKUEe MeTOAb! UCCNeMO- | ,crnonb30BaTh Cre-
1. | BaHus broobbeka. LManu3nMpoBaHHoe OrK-3.1 OkasblBaeT Me-
BromeanunHekne cur- | pyaroctyeckoe m AVLIMHCKYIO MOMOLLb C
Harel nevebHoe 060pyAO- | MCMONb30BaHMEM CrieLma- YCTHbIV OMpoC
VismepurentHo- BaHWe, NPUMEHSITb NN3MPOBaAHHOro AMarHo-

anarHoctuyeckas u Te-
panesBTU4eckas cucte-
2. | ma ansa uamepeHuna u-
3MONIorM4eckmx rnokasa-
Tenen v Tepanuu

MEAMLIMHCKME U3le- | CTUYECKOro U Nle4e6HOro
NVS, NeKapCTBEHHbIE | 060PYAOBaHMS, MEANLINH-
CPeACTBa, KNETOY- | CKWUX U3AENUIA, Npeay-
Hble NPOAYKTbI U CMOTPEHHbIX 151 UCrONb-
FeHHO-MHXXEHepHble | 30BaHWs B Npodeccuo-
VlaMepeHns anekTpuie- | TEXHONOTMM, Npefdy- | HanbHOM chepe .
3. | CKMX BENMUMH 1 curHa- | CMOTPEHHBIE MOPAA- Oqu;aosgsmov?:JOp
| nos KaMu oKasaHus Me-
JVULMHCKOW noMoLLm



http://www.lib.vsu.ru/
https://lib.vsu.ru/elib/texts/method/vsu/nov06109.pdf

HanmeHoBaHue pasge-
na gucuunnuHel (mogy- KomneTteHuumsi(n)
ns)
AHanoroeble MeToabl 1
ycTponcTBa 06paboTkm
BromMeanUMHCKUXCUrHa-

nos

Lndposbie meToabl 1

ycTponcTBa 06paboTkm

BromMeanUMHCKUXCUrHa-

noB.

AHarnoro-umdgpoBas

6. | aNeKkTpoHuKa B Meau-

LIMHCKOW annapaType
lMpomexyToyHasa aTTectaums lMepeyeHb BONPOCOBK

dopma KOHTpons —3advet 3avety, KM

Ne
n/n

WHamkaTop(bl) gocTmke-

OueHouHble cpeacTBa
HUS KOMMNEeTEeHLUUn

20. TunoBble OUEHO4YHble CpeAcTBa U MeToAuYecKMe MaTepuanbl, onpeaensilowume npo-
Leaypbl OLleHUBaHUA

20.1. TeKyWwnin KOHTPOJb YCNeBaeMoCcTu

KoHTpornb ycneBaemocTv Mo AUCLMNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CReaYHLLNX OLEHOYHbIX
CPEACTB: OTYET NO flabopaToOpHbIM 3aHATUAM

MNepeyeHb NabopaTopHbIX 3aHATUN:

1.3mepeHne aneKkTpuyeckMx BENUYMH, CUrHANOB M OCHOBHbLIX MApaMeTPOB 3NIEMEHTOB B AneKTpuye-
CKUX LLensX N 3NEeKTPOHHbIX CXEMax.

2.VlccnegoBaHne xapakTepuCTMK NONyNpOBOAHMKOBbIX Np1OOpoB.

3.TpaH3UCTOpHbIE YCUNUTENMN.

4.5NeKTPOHHbIE YCTPOMCTBA Ha ONepPauNOHHbIX YCUNUTENAX

5.l'eHepaTopbl CUrHaNoOB Ha ONepPaLMOHHbIX YCUIUTENAX

6.AKTVBHbIE PUNbTPbI HA ONepPaLNOHHbLIX YCUNUTENSIX

7.Jlornyeckune anemMeHTbl U CXeMbl

8./ccnepnoBaHme LUMdPOBLIX YCTPOMCTB NOCNegoBaTeibHOro Tuna (TpUrrepbl, perncTpbl, CHETHMKN)
9./ccneposaHue npeobpasoBatenen kogos (gewmndpaTop, wudpatop, AEMYNbTUNNIEKCOP U MYNbTU-
nnekcop).

10.UccnegoBaHue UMPOBOro koMmnapaTopa

11.UccnenoBaHne nHTerpansHOro LmMdpo-aHanoroBoro npeobpasosartens

12.UccnepoBaHne nHTerpansHOro 8-pas-pagHoro aHanoro-undposoro npeobpasosarens.
TpeboBaHuA K ohopMneHunto oTyeTa:

Pe3ynbTaTbl pacyeTHOro 3agaHusa 1 3aaHUin Ha 3KCMEPUMEHT 3aHOCATCA B OTYET, COCTOSALWMA U3 TU-
TYNbHOro nnucTa (Ha KOTOPOM yKa3blBaeTCs HAaMMEHOBaHUe kadeapbl, HasBaHue u uenb paboTsl, hamu-
nns CTygeHTa u HoOMep rPynnbl), YEPTEXKEN CXEM ANEKTPUYECKUX Lenen n yCTponucTB, Tabnuy ang 3aHe-
CeHUs pe3ynbTaToB U3MEPEHMI N BbIMNOMHEHHbIX PacyeToB, OCLUIIIOrpamMMbl U XapakTepuUCTMKN Uccre-
AYEeMbIX 3IEeKTPOHHbIX YCTPOWUCTB, NepevYeHb UCNONb30BaHHbIX B paboTe npubopoB u BbiBOAbI N0 pabo-
Te.

OnuncaHue TexXHONOrMm NnpoBeaeHns

BbinonHeHHasa B noniHoM 06bEme paboTa 3awmwaetcs. Ha 3awmte ocoboe BHUMaHUe ygenseTcsa cooT-
BETCTBUIO PACCYUMTAHHbLIX W 3KCMEPUMEHTANbHO MOMYYEHHbIX AAHHLIX U OOBACHEHMIO UX BO3MOXHbIX
pacxoxaeHui. Nepen 3awmuTon paboTbl HEOOXOANMO OTBETUTL HA BOMPOCHI TECTOBLIX 3a4aHUN.
TecTOoBbIe 3agaHnsA

1.U3mepeHne anNeKTpUYeCKNX BeSIMYUH, CUTHANOB U OCHOBHbIX NapaMeTpPoB 3/IeMEHTOB B 3JeK-
TPUYECKUX LeNnsAX U INEKTPOHHbIX cXxemax

1. YkaxuTe, yemy paseH nepuopal konebaHns 3AC MCTOYHMKA CUHYCOMOASNbHOrO HanpskeHus e =

J2 -220sin 314t B?
0,01c 0,02c 0,04 c 0,08 c 1¢c 2c

2. YKaxuTe, Kak U3MEHMTCA MHAYKTUBHOCTb KaTyLIKW, €CNW YBENUYUTbL YacTOTy CUMHycouaanbHOro
HanpshkeHus B 4 pasa?



O BenuyvHa MHOYKTUBHOCTU HE U3MEHUTCS
O WHAYyKTUMBHOCTb KaTyLUKN YMEHbLUNTCS B ABa pasa
MHOYOTMBHOCTL KaTyLLKW yBENMYNTCA B 4 pasa

O WHAOYKTMBHOCTb KaTyLLKW YMEHbLUUTCA B 4 pasa
3. YkaxuTe, 4yemy paBeH yron ¢ B nocnegoBaTensHon RL-uenu, ecnu n3BecTHbl 3HAYEHUSA CUHYCOU-
nanbHoro HanpshkeHna U=10 B,Tokal =1 A 1 mowHocTtn P = 8 BT1?

90° - 45° 37° -30° 27°

4. KoHgeHcaTop ¢ éMKocTblo C = 1/6280 ® ycTaHOBMEH B LieNy CUMHYCONOANbHOMO TOKa C HanpskeHneMm

u=+2- 220sin(27 - 1000t + 7/6) B. YkaxuTe, 4eMy paBHO CONPOTMBIEHME KOHAeHcaTopa?

0,22 Om 0,44 Om 2 Om 1 Om 4 Om
5. YkaxuTe, Yemy paBeH BpeMeHHOM UHTepBarl, COOTBETCTBYOLLNN yrMy caBura das, paBHoro 45°, npu
yacToTe uccrnegyemblix Nepuoanyeckmx curHanos, pasHomn 100 My?
1 mc 1,25 mc 1,5 mc 2 MC 4 mc 5 mc
2.AccnepgoBaHMe xapakTepUCTUK NOJTyNPOBOAHMKOBLIX NPpUGopoB

1. YkaxuTe, kakon cpopmynon onnceisaetca BAX p-n-nepexona?
U=RI 1=GU I =1V -1) | = qu32
(pr~ 25 MB — TemnepaTypHbIMNOTEHLMan anekTpoHa npu Temnepatype t = 20 °C)

2. HazoBuTe Tunbl Nnpo6oeBp-r-nepexoaa u Aante Ux KpaTKylo XapaKTepUCTUKY.

3. YkaxuTe, kakon y4actok BAX crabunutpoHa siBnsetca pabounm?

Mpamon  OGpaTHbIN Bca BAX YyacTok ¢ oTpuuaTensHbIM
anddepeHumnanbHbIM COMPOTUBIIEHUEM

4. N3BecTHbl napameTpbl ctadbunutpoHa: Uem uow= 30 B;lemmin = 10 MA; lemmax = = 50 MA; lompom =
(Iemmax * lemmin)/2 = (50 + 10)/2 = 30 MA. YKkaxunTe, YeMy paBHO AUHAMMU4YECKOEe CONpOTUBIIeHNe cTabu-
JINTPOHA B OKPECTHOCTU paboyen ToukM (cumTasd paboumi ydactok BAX cTabunmutpoHa NMHENHbIM), ecrnmn
HanpsPkeHne Ha CTabunUTPoHe Ha pabodem y4acTke He OOIMKHO n3MeHsiTbes 6onee 0,1 %7?

0,3 Om 0,5 0Om 0,75 Om 1,0 Om 1,25 Om
5. Ana napameTpuyeckoro ctabmnmsartopa crpaBeannuBo COOTHOLLIEHNE

AU cm /Auax = Rcm.auH /(R6 + Rcm.()ul—t)-

OTKkyna cnegyert, 4To conpoTMBneHne 6annacTHoro peanctopa

R6 = (Auax / AU cm _1) Rcm.awz-

YKaxute, Yemy paBHO CONPOTUBIIEHMEOAnNIacTHOro pe3mcropa B cxeme crabunusaumm Hanpsbke-
HUS, ecnun HanpsbkeHne Ha eé BxoaeU,,,paBHoe 60 B, namenserca Ha £10 %, a U3MeHeHNe HanpsKeHus
Ha cTtabunuTtpoHe He npesbiwaeT +0,1 %? HoMmHanbHoe HanpsbkeHue ctabunutpoHa Ugpuon = 30 B, a
€ero AnHamMn4ecKoe conpoTuBneHnn Ry, oun= 1 OM.

~200 Om 300 Om ~500 Om 750 Om ~1,0 kOm
6. YKaknute COOTHOLIEHUEe MeXay CTaTu4ecknm Remcmam U OUHAMUYECKUM R 50y CONPOTUBNEHNAMU HA
paboyem yyactke BAX TMNOBbLIX KPEMHUEBBLIX CTAaBUNUTPOHOB.

I:zcm. cmam— Rcm. OUHRcm. cmam< Rcm.GUHRcm.cmam> Rcm.OUH

7. YKaxunTe, Yemy paBeH BpEMEHHOW MHTEpPBar, COOTBETCTBYIOLLMNIA 3a4epXKKe YNpaBnsoLLEero nmnynsca
TMpucTopa Ha 45°, Npu YacToTe aHO4HOro HanpsXeHus, pasHon 50 My?

1 mc 1,25 mc 1,5 mc 2,5 mMc 4 mc 5 mc
8. YKaxuTe, Kak Ha3bIBalOT B OTEYECTBEHHOW NUTEepaType TUPUCTOP, MPONYyCKaoLWmMA TOK NPU NOMNOXK-
TENbHOW 1 OTpMUaTENbHOM NOMYBOMIHAX aHOAHOIO HaMPsHKEHNNA?

OunHuctop OunakTpuHuctopTprakCrnmuctop

9. YKaxute, BO3MOXHO NN NOCre OTNMpaHMa TUPUCTOPa M NOSTIOXUTENBbHOM HaMmpsiKeHUN Ha ero aHoge
npepBaTtb NPOTEKAHNE AaHOL4HOrO TOKa NOCPEACTBOM M3MEHEHUS MONAPHOCTU YNPAaBSOLWEro MMMysb-
ca?

Ha Bo3MOXHO TONbLKO
BO BCEX TWMax TMPMCTOPOB HeBo3moxHO B cneumarnbHbIX Tnax TMpUCTOpoB

10. HasoBuTe pexuMbl paboTbl GUNONSPHOro TpaH3NCTopa M AanTe UX KpaTKyt XapakTepucTUKy.



11. YkaxuTe, kakon ¢popmynomn onvcbiBaeTca KoadpuumneHT nepeaaym no Toky h,i; GunonapHoro Tpas-
3ucTopa?

hy15 = AUks /AIK‘IE ho1s = (@ —=1)/a ho1y = Al [ Al 5 hyyy = Al /AIE‘ng

=const =cons

12. YKaxunTe, B Kakou cxeme BKITHOYeHUA G1nonsipHoro TpaHaucTopa:

a) MaKcuMasibHOe 8X0OOHOE COMPOMUBIIEHUE:
B cxeme ¢ O3 B cxeme ¢ Ob B cxeme ¢ OK
0) makcumarbHbIlU K03¢hebuUUEHM yCuneHuUs rno MOWHOCMU:
B cxeme ¢ O3 B cxeme ¢ Ob B cxeme ¢ OK?

13. Ykaxute nopsaaoK BXOAHOro CONpoTUBIIEHNS NMONEBbLIX TPAH3UCTOPOB, BKMOYEHHbIX N0 cxeme ¢ OU:
O Jecatkn-cotHn om; O [JecaTtkn-cotHm kmnom; O [1ecATKU-COTHU Meraom.
14. YKaxuTe BO3MOXHYO MaKCMManbHYK 4acToTy npeobpa3oBaHMs CUrHanoB B YCTpoMCTBax Ha Gase

NONeBoro TpaH3ucTopa:
a) ¢ yrpasnsrouuMp-n-nepexooom:

500 MI'u; 1...201Tu; 8...10Mu; 12...18 I'Twu;
6) ¢ u30UPOBaHHbLIM 3aMBOPOM:

500 Mlu; 1..21Ty; 8...10 Twy; 12...18 Ty
15. YKaxunte HoMepCTOKO-3aTBOPHOWN XapaKTEPUCTUKU M-KaHanbHOro NofieBoro TpaHucTopa:

a) 1 2 3
f’c.’\
5 0) ¢ ynpasnsrowump-n-nepexodom:
1 3 1 2 3

B) CO BCTPOEHHbIM KaHalnom:

/ lco 1 2 3

~Uzn -Usa 0 Thon LL;;  16. KakoB chmsnyeckuin cmbicrnh-napameTpoB 1 Npu Kaknx yCroBusix
ux onpegensaT?

17.. YkaxuTte, Kakas cxema BKNIOYEHUst GUNonapHOro TpaH3aucTopa Hanbonee pacnpocTpaHeHa?

Cxema c O3 Cxema c OK Cxema c Ob
18. YkaxuTte, kakne OCHOBHble HOCUTENU3apAA0B B MONIEBOM TPaH3UCTOPE:
a) C M-KkaHasloM: 3NEKTPOHbI; ObIPKNY; 3NEKTPOHbI U AbIPKY;
6) c p-kaHasIoOM: 3NEKTPOHbI; AbIPKK; SMNEKTPOHbI M ObIPKN.

19. YkaxuTe, Kakumn npeMmyLiectBamm obnagatot nonesble TPaH3NCTOPbl MO CpaBHEHUIO ¢ Bunonsp-
HbIMI?

[J Manow nHepLMOHHOCTLI0, 06YCNOBNEHHOW TONLKO NpoueccamMu nepe3apsaki ero BXogHOW U Bbl-
XOOHOW éMKocTeN. B noneBbIx TpaH3MCTOpax OTCYTCTBYIOT MPOLECChbl HakannmBaHUA U paccacbiBaHUSA
06BEMHOro 3apsga HEOCHOBHbLIX HOCUTENEN, OKasbiBalOLKUX 3aMEeTHOe BnusiHMe Ha ObiCTpoaencTBue
BMNONAPHbLIX TPAH3UCTOPOB.

[ MOHWXEHHBIM BbIXOAHbIM COMPOTUBIIEHNEM.

1 BblCOKMM BXOOHBIM COMPOTUBAEHNEM MO NOCTOSHHOMY TOKY U BbICOKON TEXHOMOMMYHOCTBIO.

[ Bonbwum nageHnem HanpskeHns Ucy, NpyY KOMMYTaUMUSX MarnbiX CUrHanoB.

[l bonblien TemnepaTypHON CTabMITbHOCTBIO €0 XapakTepPUCTUK.

1 MNpeHebpexnTenbHO MarnbiM BXOAHBIM TOKOM, HE3aBUCALLMM OT HanpshKeHUst Mexay 3aTBOPOM U
NCTOKOM.

3.TpaH3UCTOpPHbIE yCUNUTENMN.

1. YKaxuTe TMN yCUnuTens, y KOToporo Ko3aMULMEHT YCUNEHUS NO HAMNPSKEHWIO MEHbLLE eANHULbI.
O TpaH3ucTopHbIn yeunutens B cxeme ¢ O3
O TpaHaucTopHbI yeunutenb B cxeme ¢ OK
O [HAnddepeHumarnbHbii yeunutenb

2. YkaxuTe BblpaxeHne KoaduLMEHTa YCUNEHUS NO HANPSHKEHNIO TPAH3UCTOPHOIO YCUNUTENS B CXe-
me ¢ O3.



Ky

hii(l+h2Rk) " hy "+ (L+h21)Ro

3. YKaxunTte, Kak UISMEHUTCS NOSIOXEeHUe Harpy3o4YHOM NIMHUN B TPAH3UCTOPHOM YCUNUTErNe B CXEME C
03a:
a) npu ymeHbWweHuUU conpomusneHusi Ry 8 uenu Konnekmopa:
O JlvHua cosuHeTcs BNEBO
HaknoH noHWn ymeHbLunTCS
JInHnO caoBuHeTca BNpaBso
O HaknoH nuHuM yBenuuntca
6) npu ysenudeHuu 3C ucmoyHuka numaHus E;:
O JlvHua cosuHeTcs BNEBO
HaknoH noHum ymeHbLunTCs
JInHMO coBunHeTCS BNpaBo
O HaknoH nuHuM yBenuunTca

4. YkaxunTe, Kakon KoappMLMEHT YCUINEeHUANO HanpsXeHuto B geumbenax nmeeT OBYXKacKagHbIn
yeunutenbs, ecnu K,; = 100uK,, = 10, rae KKy — KO3ahpUUneHTbl yCuneHns nepBoro n BTOPOro Kac-
kapoB?
O 20 ob O 40 ob O 60 ob O 80 ab
5. Onpegenute ko3 PULIMEHT yCUNEHUSA MO MOLLHOCTU ABYXKACKaQHOIo YCUNUTENS, €CNN KaxabIn
kackag obecneymBaeT OECATUKPATHOE YCUITEHME NO HANPSXKEHNIO.

O 100 O 2000 O 400 O 10000

6. YKaxunTe, Kakylo ponb B CXeMe TpaH3ncTopHoro yeunutena ¢ O97?
a)uzpaem koHOeHcamop Cj, 8KIMOYEHHbIU 8 Uerb aMummepa:.
O6ccneunBaet OOC no nepemMeHHON cocTaBMnsoLLEN CUrHanNa
Ob6ecneyKlaeT banaHc das
Peskoocnabnset (yctpaHsaeT) OOC no nepeMeHHON COCTaBnsWEen curHana
O O6ecneumBaeT nogayvy curHana obpaTHOM CBA3U Ha KONEKTOP TpaH3ncTopa
6) uepaem pesucmop Ry, 8KMOYEHHbIU 8 Yerb amummepa:
O@cneunBaet OOC No NnepemMeHHON COCTaBMSOLWEN CUrHana
O6ecneuKlaeT 6anaHc amnnuTyg,
YerpOisset OOC no NoCTOSAHHOWM COCTaBMSOLWEN CcUrHana
O O6ecneymBaetr OOC no NOCTOAHHOWM COCTaBMALLEN curHana

7. YKaxuTe, COOEPXUT NN BbIXOAHOW curHan guddepeHumnanbHOro yeunuTens ¢ CUMMETPUYHBIM BXO-
OOM 1 BbIXOAOM MH(pOpPMaLMIO0 3HaKe NOCTOSTHHOINo BXOQHOrO curHana?
Ha HeTt O O

8. YkaxuTe npununHbel apenda Hyna B AnddepeHumanbHbIX yCUnMTensx.

[] lMoakntoveHne K Bxoay amddepeHumanbHoro curHana

1 NameHeHne TemnepaTypbl OKpyXKatoLLen cpeabl M camopasorpeBaHne TpaH3nCTopoB

[1 Pasnnuve B napameTpax KOMMOHEHTOB OAHOW N TOW Xe MapKu, Hanpumep, HeoaNHaKOBbIE CO-
NPOTMBNEHNST AMUTTEPHbIX 0BnacTen TPaH3UCTOPOB B ycunuTene, BbINOMHEHHOM MO naparn-
nenbHo-6anaHcHou cxeme

[l BHewHve gectabunusunpyowme aktopbl TUNA CUM 3€MHOr0 NPUTSHKEHNS

[l CTapeHue anemMeHTOB 1 korebaHue HanpsXXeHUs NMTaHusa yeunurens

9. YkaxuTe xapaktep nuaMeHeHus KoaddurumeHTa yeunenus K, yeunutenosHoro kackaga ¢ O3 npu yee-
nu4yeHnn conpoTmeneHna pesncropaRy.
KoadrspuumenT K, yBenuumntca
O 3HaueHune koadpdpuumeHTa K, He 3aBUCUT OT UBMEHEHUS COMPOTUBNEHMSA Ry
KoadCpmumeHT K, yMeHbLumnTCA

10. MosicHuTe Ha3Ha4YeHWe aenuTens HanpsXXeHUsIRs, — Rp, B cxeme ycunutensHoro kackaga ¢ O3.



O@pcneunBaeT HeobxooMMOe 3HayYeHMe MOCTOSHHOrO HarnpsKeHWst Ha AMUTTEPHOM nepexone
npv NUTaHUM BCeX Lienen TpaH3nctopa oT O4HOro obLero NCTo4HMKa NUTaHNS
ObecneuKlaeT TemnepaTypHyto cTabunmaauyunio paboTbl kKackaga
Yerpoiset OOC no NoCcTOsSIHHOW COCTaBnsOLWEN curHana
O YBenuuuBaeT BXO4HOE CONPOTMBIIEHNE YCUNUTENBHOIO Kackaaa

4.9neKTPOHHbIe YCTPOMCTBA Ha ONepaLMOHHbIX YCUNUTENAX
1. YKkaxuTe, Kakme Kackagbl ycuneHus Bxogat B coctas OY?

O 3...4 ycunutens HanpsbkeHUs! Ha NONEBbLIX TPAH3UCTOPaXxX C O6LLUMM UCTOKOM U C Henocpena-
CTBEHHOW CBSA3bl0 MEXAY Kackagamu

O Tonbko anddepeHumanbHble kKackaabl YCUNEHUS HANPSKEHUS!

O Ha Bxoge — anddepeHUmanbHbIi YyCUNUTENb, 3aTeM MPOMEXYTOYHbIE YCUMUTENMU, a Ha
BbIXOE — ABYXTaKTHbIA YCUNUTENb MOLLHOCTW, BbINOMHEHHbIN Ha KOMMEMEHTapHbIX TpaH-
3ucTopax, paboTaLmX B peXume aMUTTEPHbIX NOBTOpPUTENEN

O TonbKo Kackagbl yCUNUTENEN MOLLHOCTU

2. Ykaxute 3HayeHusa gudpcepeHumnanbHoro 1 cuHdasHoro cMrHanoB npu nogade Ha MHBEPTUPYIO-
wun Bxog OY HanpspkeHUs Ug,, = 0,545 B, a Ha HEMHBEPTUPYIOLNA—HANPSIKEHNST Ugy, = 0,541 B.

a) ughhepeHyuanbHbIl cuaHarr.

5wmB 4 vy 3B 2M5 ')
6) cuHasHbIl cueHarr.
0,541 B 1,085 B 0H45 B 0,%43B 0

3. Ykaxnte koacpduumeHTblycuneHusaK, . OY npu R; = 10 kOm, R, = 490 kOm 1 koadpdpuumnente OY
K, = 10
a) uHeepmupyrouwezo OY:.

49 50 o 49¢0 S0¢9 @)
6) HeuHeepmupyowezo OY:
49 50 O 4960 50¢9 @)

4. YkaxunTe BbIXOAHOE HanpsXeHuneug,,, MHBepTupytowero OY npmn R; = 10 kOm u R, = 500 kOm, ecnu
BXOoAHoe anddepeHunanbHoe HanpsXKeHneUg, = 4 MB.

O +04B O +0,2B 0-0,4B 0-0,2B

5. YkaxuTe, C NOMOLLbIO Kaknx CpeacTB U NpuémoB obecneunBaeTcst HyfleBoe HanpsiKeHne Ha BbIXxoae
QY B oTCyTCTBUE BXOAHbLIX CUTHANOB?

[ MopnepxumBaeTcs paboyasa TemnepaTypa, ykasaHHas ompmon-usrotosutenem QY
[1 cnonb3yeTcsa ABYXNONAPHbBIA U CUMMETPUYHBLIN UCTOYHUK NUTaHus, Hanpumep, + 15 B
[1 B coBpemeHHbIx OY B OTCYTCTBME BXOAHbIX CUTHANOB BbIXOOHOW CUrHan BCerga paBeH HyIMo U He
TpebyloTca cneunanbHble NPUEMBbI KOpPEKLUUKN ero paboTsl
[1 CHabxatoT OY cneumanbHbIMK 3BEHbAMM, MO3BOMAOLWMMN NYTEM PEryNNPOBKN  YCTPaAHUTb BO3-
AENCTBME HaMNPSPKEHUSA CMELLEHNS HY NS
[l OnuTenbHon npegBaputenbHon "TpeHnposkon” paboTel OY

6. YKaxxnte OCHOBHYI npu4mHy, novyemy OY 6e3 obpaTHbIX CBA3EN HENOCPEACTBEHHO B Ka4ecTBe yCu-
nuTens He NpUMeHseTca?
Hu3Kiy 1 He cTabunbHbIn KoadhdurumeHT yeunenna K, aaxe y ogHoro tuna OY
O OrtcyTCcTBME BO3MOXHOCTM 3a4aTb KO3(hPUUMNEHT K,
Bbicooyn koa(pumLMEHT ycuneHns u, Kak cnegcteue, BbiCOKasa 4YyBCcTBUTENbHOCTL OVY, koTopas
NPUBOAUT K €ro HaCbILLEHMIO N HECNOCOBOHOCTH obpabaTbiBaTh BXOAHLIE CUrHarbl
O Hanuune anddepeHumanbHoro kackaga B cxeme OY
O Tpebyembliin BbICOKMI YpOBEHL (> 1 B) BXOAHOrO pasHOCTHOrO curHana

7. YkaxuTe, B ycTporcTtBax Ha OY Bceraa nv oopmMupyeTcs MHBEPCHbIN BbIXOOHOW CUrHan?

Ha Hetr O O
13. YkaxuTe, Kakyo ¢popmMmy npuobpeTtaeT BbIXOAHOW curHan nHeepTupyowero OY npu 3HauymMTensHOM
yBernMyeHn BXOOHOIro CUHYCOoNaanbHOro HanpshkeHna?



Bunonagyble nonyBonHbl, 6nskue K TpeyronbHoOM hopme
O bunongapHbie nonyBonHbl, 6n3kMe K TpaneunnganbHom opme
O B Buge npsMoyronbHON BOMHbI
O Ocrtaétca cuHycovaansbHon
5.NeHepaTopbl CUrHanNoB Ha onepauuoOHHbIX YCUITUTESSAX

1. YKkaxxuTe NpU3HaKn, Xxapaktepuayowme noctpoeHne n paboTy aBTokonedbartenbHbiX MynbTuBnbpaTo-
poB, NOCTPOEHHbIX Ha OY.

(1 OBpaTHble CBA3W BbLINOSHSAOT NO NEPEeMEHHOMY TOKY=

(1 O6paTHble CBA3U BbINOMHAT NO MOCTOSAHHOMY TOKY=

[] Y 3TUX YCTPONCTB MMEETCS HECKOSTbKO YCTOMUYUBBLIX COCTOSIHUIA PaBHOBECUS-

U

PaboTa aTnux YCTPOMCTB 3aKnyaeTca B NOCTOAHHOM CMEHE COCTOSIHUIM KBa3npaBHOBECUSI, YTO
CONpOBOXAaeTc (POPMMPOBAHNEM HAa BbIXOAE HaMNPsPKeHWsi, BrM3Koro K NpsiMoyronbHOM
dopme-

[l Ha Bbixoge MynbTMBnbpaTtopoB hopMMpyeTCs CUHYCOMAanbHOE HanpsXKeHne:

{1 B uenu obpaTHomn cBA3M BBOASAT KornebaTenbHble KOHTYpPbl-

2. YKaxute npvHuMnuanbHbein noaxon (Npuém) npeobpasoBaHus MyrbTMBMGOpaTopa B 0OgHOBMOpa-
TOP.

O Takux NpnEmMoB He CyLlecTBYyeT, Tak Kak NpOoeKkTUpoBaHNE OAHOBMOPATOPOB BbINONHAETCS
‘ Ha NPUHUMNNanNeHO OPYron OCHOBE-
O BseaeHue O0NONHUTENBHON 0GpPaTHON CBA3W MO NepPeMEHHOMY TOKY-
O 3ameHa xoTsa 6bl 0gHOM 06GpaTHOW CBA3N MO NEepeMeHHOMY TOKY CBSA3bi0 MO MOCTOSAHHOMY
‘ TOKY-
O CwmeHa nonspHOCTU UCTOYHWUKA NUTaHUS=
3. YkaxunTe, KakuMm 06pa3omM CMMMETPUYHbIA MynbTuBMOpaTtopHa OY MOXHO npeobpasoBaTb B HECUM-
METPUYHbIN?
MyT€O N3mMeHeHMa NOCTOSAHHOW BPEMEHWN 3apsaKkv Ui paspsiaku KOHAeHcaTopa, Hanpumep, yBenu-
| 4YMB COMPOTUBIIEHME PE3NCTOpPA B LIENU 3apsaKv KoHAeHcaTopas
MyTéMm nLNEeHeHNs NOCTOSIHHOM BPEMEHW 3apsaku UNN paspsiaku KoHaeHcaTopa, HanpuMep, YBenvums
E€MKOCTb KOHAeHcaTopas-
3awyOTnpoBaTb KOHAEHCATOP ANOLAOM=
3ameOnTb B Uenu MNMOC (cm. puc. 27.6) nobon u3 nocneaoBatenibHO COEANHEHHBIX PE3NCTOPOB KOH-
| [IeHCaTOPOM:-

BeecO1 4ONONHUTENBHYIO 0OpaTHYH CBSA3b N0 NEPEMEHHOMY TOKY.

6. Ykaxute gnutenbHocTbi,npamoro xoga MNMNH (cm. puc. 27.9), ecnu Ug, = -5 B, Ug,x = 0,333 B, R =
300 kOm, C =10 HOD.

O0O02mMc O 2mMc O6Mc O 8mkc O 10 mMkc

7. YKaxnte 3HayeHne éMKOCTUHECUMMETPUYHOrO MynbTuBmbparopa (cm. puc. 27,6), ecnmR; = 50 kOm,
| R, = 20 kOwm, gnuTtensHocTb nmnynbcoB t; = 0,841 mc, t, = 0,389 mc.

O10 H® 20 HO G0 HO A0 HO Cb0 HO ©)
8. YkaxuTte, yem onpegensdercs MakCcumaribHoe 3HadyeHue BbiXxogHoro HanpsbkeHusa TIMH Ha OY (cm.
puc. 27.9)?

O HanpsixeHnem nuTaHns-

YpOBHEM M ANUTENBbHOCTLIO BXOAHOMO HanpsiKeHUs 1 NOCTOSIHHOM BpemeHn RC-uenu-
8 MapameTtpamm OY-
O [MapameTtpamu uenu 3apsagky KoHgeHcaTopa

9. YkaxuTe, MOXeT N Ha BbIXxode MyrnbTuBmbpaTopa cpopMmpoBaTbCa CUrHan TpeyrornbHon popmMbl?
Ha Het O O
10. YKkaxuTe NpU3HaKu, XapaktepusyloLine CTPyKTypy u paboTy aBTOreHepaTOpOB CUHYCOMAArbHbIX
konebaHun.
71 Ha BbIxoge aBTOreHepaTopoB POPMUPYETCH HanpsikeHwe Tuna mMeaHap, a CuHycouparnbHoe
HanpsXeHne opMMpyeTca ¢ NOMOLLLIO NOAKNIYaeMoro unsTpa



Tl MNpoctenwun LC-reHepaTop — 370 n3bupartenbHbli (PE30HAHCHBIN) yeunutenb, cobpaHHbIN Ha
HENUHEHOM aKTUBHOM 3fieMeHTe C KonebaTenbHON CUCTEMOM
[ Hanwuune rny6okon nonoxutensHon OC, no KOTOpOW rapMoHmnyeckoe konebaHue ¢ Bbixoda ycu-
nutens ¢ HennHenHon BAX nepenaétcs Ha ero Bxop
[J PabGoTta aBTOreHepaToOpoOB 3aKM4YaeTCA B CaMOBO3OYXOEHUN rapMoHMYeckux kornebaHun 6es
BHELUHEro MCTOYHMKA NOCTOSIHHOIO HanpsXXeHus
[l YacTtota reHepupyembix konebaHwi aBTOreHepaTopoB ornpedensiercda napametpamu korneba-
TenbHOro KOHTypa unu dasocasuratolmnx 3BeHbeB, BcTpanBaeMbix B Lenn OC nsbmnpartenbHoro ycunum-
Tenda ¢ HenuHenHon BAX
11 KoachcbmumeHT nepegaym OOC Bcerga 6onblue koadpdpumumeHTa nepegaydm NOC
12. YkaxunTe BblpaXeHUsi, OTHOCALLMECS K YCNOBUSIM CaMOBO30Y>KOeHNA aBTOreHepaTopoB rapMoHuye-
CKUX KonebaHun.
OKJ(Ky +1)>1/30K/p =3 0K =1 [Kp =113
Op=ka p=2kz 1f=kd21f =—n
13. YKaxuTe, MOXHO NN BbINOMHUTbABTOreHEpPaToOp rapMOHUYECKUX kornebaHui CBHYTpeHHen obpart-
HOM CBA3bIO?
[a, e5nu ncnonb3oBaTb B CXeMe reHepatopa-ycunurens anemeHTol ¢ BAX, nmetowmm nagarowme
y4acTKW, Hanpumep TyHHerbHble ANOAabI
0) Het
O [Ha, ecnu reHepaTop NOCTPOEH Ha NOMNEBLIX TPAH3UCTOPaXx
Ha, @5nn B KayecTBe YCUIMTENbLHOTO 3fieMEHTa reHeparopa WCronb3oBaH GUMONAPHLIA TPaH3u-
CTOP, BKITHOYEHHBIN N0 cxeMe ¢ obLwen 6a3on
o [a, ecnn B cxeMy reHepaTtopa BBECTM 06paTHYIO CBSI3b MO NOCTOSIHHOMY TOKY
14. Ykaxute 4acTtoTy korebaHuin BbIXO4HOro HanpsbkeHnsa reHepaTopa (cMm. puc. 28.10), ecnin Ry = R, =
20 kKOMm, C; =C, =10 HOD.
3/68TMy O 1786y O 12441y O 796y O 485Ty
15. Ykaxute nepuog konebaHunin BbixogHoro HanpshkeHms LC-reHepartopa (cm. puc. 28.3), ecnn C; = C,
=510 HD, L = 5 MIH.
22,2 NyC o444mkc O 686MKC O 224 mkc O 1,08 mc
6.AKTUBHbIE (PUNbTPbI HA ONEePaLNOHHbIX YCUNUTENAX
7.Jlornyeckue aneMeHTbl U CXeMbl

1. Ykaxute NMPU3HaKN, Xxapakrepunsyruine OCHOBHbIE JTOTM4YeCKNe 3N1IEMEHTDI.
[J Ha Bxogax normyeckmx afieMeHTOB aHarnorosble CUrHarsnbl, a Ha Bblxogax — LI.VI('*)pOBbIe

[1 Onepaumm NOrM4ecKoro CroXeHus, SIOrM4eckoro YMHOXEHUA U MHBEPCUS] HE COCTaBnSAT (PyHK-
LIMOHArnbHO NOHbIN HAabop

[1 WNcnonb3ys ocHOBHbIe norudeckune onepauuun U, UINN 1 HE, MOXXHO aHanUTU4eCcKn BbIpasuTb Mio-
OyI0 CMOXHYH NOrMYecKyo PyHKLUNIO

[IMyHMManeHbIn norndecknin 6asmc coctaensatoT onepaumm I v HE nnn 1 v HE

71 BXxogHble 1 BbIXOAHbIE CUrHanbl NIOrM4YeCcKUX 3r1eMeHTOB MOryT NPUHMMaTL TOMbKO [Ba 3HAYEHUS:
noruyeckyto 1 n nornyeckm 0

1 Onepaums norm4eckoro CroXeHust coBnagaeT ¢ onepaumein 06bIYHOrO CroXeHNs

2. YkaxuTe BblpaxeHue rnornyeckorn yHKUMM OBYX NEepeMeHHbIX X; U Xp, peannsyemMon 3NneMeHTOM
"Ctpenka lNMupca".

y=%Xi1Xo + XY = X1 X2 =X+ )

y=xle>x2y:OX1+X2 Y = X1Xo O o

3. YKkaxuTe BblpaxeHue rnornyeckon yHKUMU OBYX NEepeMeHHbIX X; U Xp, peanusyemMon 3NneMeHTOM
"Wrpux Weddepa".

y=XX2 +xXQY = X1X2 y=x; Q2 e)

y=X+X YOK+X) y=xx, © o

4.YKaxnTe BblpaKeHUernornyeckon yHKUMM Tpex nepemMeHHblx a, 6 u ¢, 3anMcaHHOM B COBEpPLUEHHOWN
AN3BIOHKTMBHOW HOpManbHon coopme (COH®P).



y(a,b, ¢) =akx +abc +abt + abc
y(a,b, ¢)=(cb+c)@+b+c)@+b +c)@+b+c)
y(a,b, ¢) =(&2+ ¢+ abc)(abc + ab+ Ca)
5. Ykaxute anemeHTt AJTIN-HE.
xi—l [ X1— & x1— 1 X1—1&
A Tt A e e
O O O O O
6. YkaxuTe anemeHT W.

xi— 1 | X— & ] x1—1 Xi— & [
v [ 7 %*y x— 1 %*y ] %y o Rl

O O O ) O

8.UccnepoBaHne LUPPOBLIX YCTPOUCTB NocrenoBaTeNibHOro Tuna (Tpurrepbl, perucTpbl, cyeT-
YUKWN)
Tpurrepbl

1. YkaxuTe, Kakass KOMOMHaUMA NOrnMYecknx CUrHanoB SABMASIETCS 3anpeLiEHHON ANnsi aCUHXPOHHOrORS-
Tpurrepa?

O 01 o1 O 10 O 00
2. YkaxuTe ycnoBHoe rpacdmyeckoe o603HayeHume:
D— S5 S—S I = T
T _ T aQ c —4C
C ¢qQ RQ R -RQ K—KQ
Db 0) 6) 2)
1. JK-mpueeepa: O a) 06) Os) Oe)
2. RS-mpuzeepa: O a) 06) Os) Oe)
3. YkaxuTe ycnoBHoe rpacguyeckoe o603Ha4YeHume:
JSQ T TQ 1 —¢3 )
c —C ! C 1C T 1C
R—KQ L{KQ L{KQ
a) 0) 6)
J - O I | R 5 | T
c —C ! c 1C T—= |
K- KD . Kb RQ
2) 0) )
1. CuHxpoHHO20 T-mpueeepa, 8bINoTHEHHO20 Ha ocHoge JK-mpuzaepa:
a) 0) 6) 2) 0) €)
©) O ©) ©) ©) ©)
2. D-mpuazepa, 8bInosiHeHHo20 Ha ocHoge JK-mpuaaepa:
a) 0) 6) 2) 0) €)
©) ©) ©) ©) ©) O

5.YkaxuTe, kak PpyHKumoHupyeT JK-Tpurrep npm kombuHauum J = 1, K= 1 Ha Bxoge?

O Tpurrep HaxoauTCs B PEXMME XpPaHEHUS
Tpurrep pabCraeT B CHETHOM pexmme
Takas KOMOUHOUMS CUrHaNoB Ha BXOAE ABMSIETCA 3anpeLlEHHON



6. YKkaxuTe BpeMs 3anasfbiBaHUs BbIXOOHOMO CUrHana no OTHOLLEHMIO K MOMEHTY nogaym Ha C-sxog D-
TpUrrepa CMHXPOMMMYMbCa Npu TakTosoit YacToTe f= 10 k' (D'= 1, Q'= 0).

O1c O01c O 10 mc 00,1 mc

7. YKaxunTe 3HavyeHme curHana Ha BbixogeJK-Tpurrepa npy kombmHaumm J =1, K= 0 HaBxoge n Q =1
nocre OKOHYaHWsa OeNCTBUSA CUHXPOUMMYIIbCA.

o0 O1 OHeonpegenéHHocTb: 0 nnu 1

8. YKaxuTe aHanuTu4eckoe BbipaxeHuUe, onvcbiBatoLiee paboTy:
a)Qu1 =QtT +Q1T;6) QL =S +QIR;
6 Q" =CtQ!+CQtg Qi =KIQt+JIQL.

1. RS-mpueeepa: O a) 06b) Os) Oe)
2. JK- mpuezepa: O a) 06b) Os) Oe)
3. T-mpuezepa: O a) 06) Os) Oe)
4. D-mpueeepa: O a) 0b) Os) Oe)

11. YKaxuTe, K KakoMy TUNY TPUITEPOB OTHOCHT T-TpUrrepbl?

.OK acrHXpOHHbIM
OK CMHXPOHHbIM
Pernctpsbl

1. YkaxunTe pyHKLMUN, KOTOPbIE B OOLLEM Crly4ae MOXET BbINOMHSATL PErncTp.

(1 OBHyneHne (04NCTKY) XpaHMMOW MHGOPMaLMK, 3anncb BXOAHOM MHAOpMaLumn B nocnegoBaterb-
HOM MK B NapannesibHOM Koae

] CymmupoBaHMe No mMoayno 2 Bcex paspsigoB GMHAPHbLIX YMCEN C Lenblo BbIICHEHUST YETHOCTU
yucna

U CpaBHeHme ABYyX 6I/1HaprIX ymcen oAnHaKoBOM pa3p4aoHOCTU C Uenblo onpenerneHna nx paBeH-
CTBa U HepaBeHCTBa

LlMpeobpa3oBaHne nHdopMaumm NyTémM eé cosura nog Bo3gencTBUEM TaKTOBbIX UMMYILCOB

[l XpaHeHme I/IHCbOpMaLLI/II/I, eé casur BNpaBoO u BIeBO, Bbiaa4vy XpaHI/IMOI7I MHd)OpMaHMM B nocrneano-
BaTeribHOM UK B NapaniernbHOM Koae

U I'Ipeo6pasoBaHV|e OEeCATUYHbIX Ynucen B ABONUYHbIE UMK B ABONYHO-AECATUYHbIE

2.B napannefnbHOM perncTpe C Nnpuxoaom Kaxanoro TaktoBoro nmnynbca VIHCbOpMaLI,I/IFI Ha BbIXo4ax Mo-

paspsaHo caBUraeTcst B HanpaeneHunm ot Bbixoga QD k Beixogy QA. YKaxuTe, Kak HasbiBakOT Takou
pernctp?

Pernctp npamaCo casura Pernctp obpatQoro casura
PeBepcuBHbIN C2rUCTP Pernctp xpaHelus.

3. YKaxuTe, Kakme pernctpbl BbINOSHAKT CO CTaTUYECKUM YNpaBreHmem?
MocnepokaTenbHble MapannibHble
MocnepoBOrensHO-NaparnnenbHble MapannerOHo-nocnegoBaTenbHbIe

4. YKaxuTe, Npu Kaknmx yYpoBHAX CUrHanoB Ha yrnpasnsaiowmx Bxogax SO u S1 nHdopmaumoHHble BXoab!
pesepcuBHoro pernctpa 74HC194_4V HegoCTynHbI?

S0 =0,S1=0 O S0 =0,S1=1 O
S0 =1,S1=0 O S0 =1S1=1 O
5.YkaxuTe, B Kakon pa3psag BBOAUTCA MHopMaums nocnegosatensHoro permctpa 74HC194_4V npyn SO =
1, S1 = 0 Ha ynpaBngaoLWwmnx Bxodax u curHanax SR =1u CLR =17
O B pa3spsg DB paspsg ©
B pa3psag BB pasig A . O

6. YkaxknTe, Npy Kakux YPOBHSAX yrpasnsowmx curHanosS0O 1 S1 paspelueHa 3annucb nHgopmaummn B na-
pannenbHbin pernctp74HC194_4V?



S0 =0,S1=0 o SO0 =0,S1=1
S0 =1,S1=0 O SO0 =1S1=1 @)
CreTumnkun
1. Ykaxute, B KAKOM BuAe PUKCUPYETCS B CHETUMKE YMCIO NOCTYNMBLLUNX HA €ro BXo4 UMMySibCOB?

B B2 ABOMYHOIO KOAA, XpaHSLLLEerocs B Tpurrepax
B Bu: noteHumana (HanpshkKeHns), XpaHsIWerocsi Ha 3aXXmmax BbIXOQHOM0 KOHAEHcaTopa CHETYK-
Ka

O B Buae OBONYHO-OECATUYHOMO Koa, XpaHsLEerocs B BbIXOAHOM pernucrpe
B Ovae gecsatmyHoro yvicna, BbICBEYMBAEMOro Ha MHANKaTope
2. YkaxunTe HeobxoaMmoe YMCNo BbIXOAOB [LBONYHOIO CYETUMKA ON1S Bblgadnm pesyrbTaToB cHETa 28
UMMNYIbCOB.
3 4 O 5 06 O 8 @) ©)
3. YKaxute, B KAKOM MOMEHT 5-paspsaHbli ABOMYHbBIM CHETUYMK BO3BpALLAETCs B HayanbHOe COCTOS-
Hne?
Mpun nocTneHnn Ha Bxoa 16-ro umnyrnbca
O Tpu nogaye Ha BxoA4 32-ro MMnynsLca
Mpwn noga2 Ha BXo4 MHBEPCHOIO curHana
Olpu nepenonHeHnn, HacTynaroLeM npu yncne umnynscos N = 2° — 1
4.Ha 7-cermeHTHOM UHOuKaTope AeCATUYHOrO CYETUMKA BbICBEYMBAETCA YMCO 5. YKaxnTe, Kakoe Ymuc-

no 6yaeT BbiCBEUMBATLCA HA MHAMKATOPE Npu nodadve Ha BXof eLwé 6-T1 UMnynbLcos?
0 1 O 2 O3 O O

5.YKaxuTe, Kakum NyTéM nepeparoTcs CUrHanbl OT pa3psiga Kk paspsiy B CUHXPOHHOM CHETUMKE?
O EcTecTBeHHbIM MYTEM B pasfiMyHble MHTEpBanbl BPpEMEHU B 3aBMCMMOCTU OT COYMETaHWs BXOA-
HbIX CUrHanoB
O TMpuHyanTEenbHbIM NYTEM C MOMOLLbIO TAKTOBbLIX UMMYNbCOB

O TlocpeactBoM cneumanbHOW NEPEKNoYaloLEN CXEMbI
MyTOM nogaum curHana 0 Ha Bxoabl J Bcex JR-Tpurrepos

6. YKaxuTe, YTO NOHMMaIoT nod kKoadypuumeHTOM nepecuyéTta cyéTumka?
O 3T0 MUHMManNbHO AONYCTUMbIVA NEPUOA CNEeA0BaHNA BXOL4HbIX MMMNYNbCOB, NpU KOTOpOM obecne-

unmBaeTcs HaaéxHada paboTa cHETUMKA
O 3TO0 WHTepBan BpEMEHU MeXAY MOMEHTaMM NOCTYNIEHUS BXOOHOMO MMMNYfbCa U OKOHYaHMWS
camoro AfIMHHOro NepexodHoro npouecca B CHETUUNKE
O 3T0 MakcMmanbHOE YUCIO €OUHUYHBIX CUrHaNoB, KOTOPOe MOXET BbITb 3addMKCMPOBAHO Ha
CYETYMKE
SToOoAynb CYETA, XapakTepuayeMbli YUCNIOM YCTONUMBLIX COCTOSHUI CYHETUMKA

7. YkaxuTe, YeMy paBeH moaynb M nepecyéTta ABONYHOIO 1-pas3psgHOro cCHETYnKa?
M =2"M = 20-1M = 2"-2M ™ O o
8. YkaxuTe, CKONbKO TPUIrepoB [OIDKEH UMETb OBOUYHO-KOAMPOBAHHbLIA CHETUYMK C KOIPPULMEHTOM
nepecyéta M = 8?
02 03 Q Q 3

8.UccnepoBaHue npeobpasoBatenen koaoB (Aewwudpartop, wundpaTtop, AEMYNbLTUNSIEKCOP W
MynbTUMNIEKCOP).

1. YkaxuTe 3agauu:

a) [na neMynbTUNNeKCUpoBaHUS OaHHbBIX U aApeCcHON MOrMK1 B 3anoMUHAOLWMX YCTPONCTBAX, a Takke
Ans npeobpa3oBaHMsA ABOUYHO-AECATUYHOIO KoAa B AECATUYHBIN C LENbIo ynpaBneHus MHAMKaTOPHbLIMU
1 nevaTarwmumMmn yCTponcTBamu,

6) Ana npeobpasoBaHUsa AECATUYHbBIX YMCEN B ABOUYHbIE UMW B JBOUYHO-AECATUYHbIV KO, HanpumMep, B
MUKPOKanbKynsaTopax, B KOTOPbIX HaXaTne AeCATUYHbIX KNaBULLEN BbI3bIBAET reHepaunio COOTBETCTBY-
tOLLLMX OBOUNYHBIX KOAOB;



8) [Ansa xpaHeHusi n NpeobpasoBaHMs MHOrOPa3psiAHbLIX ABOUYHBIX YMcen;

e) [Ons kommyTauuu B 3agaHHOM Nopsike CUrHanoB, NMOCTyNarLmMX C HECKONbKUX BXOAHbIX LWWH Ha OA-
HY BbIXOAHY!IO;

0) Ons pacnpenenenus B TpebyemMoi nocnenoBaTenbHOCTA MO HECKONMbKUM BbIXO4AM CUFHANoOB ¢ OOHO-
ro MHPOPMaLIMOHHOIO BXOAa, B YaCTHOCTHU, AN nepeaadn MHopmaLuum no ogHOM NMHUN OT HECKOIbKUX
YCTaAHOBIEHHbIX Ha HEN AaTYMKOB,NPU PELLEHNM KOTOPbIX UCNONb3yeTcs:

1. Wudpatop: O a) O 6) O 8) O @) o 9)

2. JewndpaTop: o a o 6) O 8) o 2 o O

3. MynbTunnekcop: O a) o 6) O 8) o @) O 0)
4. NemynbTUNNeKcop: o o 6 O 8 o 2) o 0)

2. YkaxuTe, C Kakoro paspsga buHapHoro crnosa reHepaTtopa norudeckoro cniosa XWG 6yaet nepega-
BaTbCA MHOpMaUus Ha Bbixod MynbTunnekcopa 8x3 npu agpecHom koge 100 Ha ero Bxoge?

o1 O 3 O 5 o 7 o 9
3. YKaxuTe 4ncro BbIBOAOB Aelundpatopa npu TPEX MHAOPMAaLMOHHBIX BXO4aAX.
O 2 O 4 O 6 O 8 O 16

5. YkaxuTe, B KakoM npeobpasoBaTene BbLIGOP BXxo4a Mo ero Homepy (agpecy) ocyllecTBnseTcsa ¢ no-
MOLLIbIO ABOUYHOIO Koaa?

O B wudpatope O B gewmdpatope O B mynbtunnekcopeO B gemynbTunnekcope
6. YKauTe 4ncno BbIBOAOB Y LWndpaTopa Npu YeTbipéX NHPOPMaLMOHHbIX BXO4AX.
O 16 O 8 O 4 O 2 O 1

9.UccnepoBaHue uncppoBoro Komnaparopa

1. YkaxuTe: a) MOXHO U yCTaHOBUTb (pakT paBeHCTBa OBYX- g & - pas-
pSAHbIX BMHapHbIX Yncen A n B ¢ nomoLbio NpuBeAEeHHOro yCTPon- bo — 1 cTBa
CpaBHeHMs; 6) Kakol YpOBEHb CUrHamna ycTaHOBUTCS Ha ero Bbixoae ar& npwu
paBeHcTBe uncen A wn B? do bi—
I—P ®) V& — —Y-
a) [Ja eT bo e
6) 0 () o &
b1 I

2. YKkaxuTe, Kakyro (pyHKLMIO BbINOMHAET LMdpOBON KoMnapaTop?

O CymMupoBaHWe No Moaysnio 2 BCex paspsifoB C LiENbto BbISCHEHUS YETHOCTU Yncna

CpCBHeHne aByx buHapHbix Yncen A u B ogmMHakoBown paspsagHOCTU C LEnNbo onpeaeneHns paBeH-
ctBa A = B nnn HepaBeHcTBa A<B 1 A>B

O XpaHeHwne n npeobpasoBaHne MHOropaspsaHbIX Yucen
O CpaBHeHue nurnoobpasHoro curHana ¢ oopasuoBbIiM

3. YKaxute nornyeckyropyHKLUIO, BbipaXKatoLLyto PABEHCTBO i-X pa3psiAoB ABOUYHbIX YMCEN.

y = ajbp+ab; y = ajb; y =0y +b; y = ajbj Oajbj O
4. YKaxuTe, K KaKoMy TUNy UUdpOoBbIX YCTPONCTB OTHOCAT KOMMNapaTopbl?
K nocneaCsaTenbHOCTHbLIM
O K komMOMHaLUNOHHbIM

5. YKaxute 4ncrno akTUBHbIX JIOTMYECKMX CUrHANoOB, (DOPMUPYIOLLMXCA Ha BbIXO4Ee KoMnapaTtopa npu
CpaBHEHNM MHOropaspsaHbIX ABOUYHBIX YMCEN.

O Yucno akTMBHbIX BbIXOAHbIX CUFHANOB pPaBHO YUCY pa3psiaoB CpaBHUBAEMbIX GUHaAPHbLIX
yucen.

O 4
o 2
1 @)



6. YKaxuTe, 4em onpeaenseTcs YNcrno BXoAoB LiMdppoBoro komnapartopa?
KofAnapaTtopbl Bcerga MMeroT YeThbipe Bxoaa

O Yucno BXOAOB 3aBUCUT OT CTENEHM OEKOMMO3MLUN CPaBHMBAIOLLENO YCTPOWCTBA U paBHO
4yncny 3NeMEHTOB CPpaBHEHUS OQHOPa3PSAHbIX CIOB

YncnOexoaos onpeagendaeTca pa3pAagHOCTbO CpaBHMBaeMbIX 6I/IHaprIX yuycen

7. YKaXuTe, MOXHO I NOCTPOUTb YCTPONCTBO CpaBHEHUs TpebyemMon paspsiAHOCTM, UCNOoNb3ys Lnd-
poBble KOMMApPaTOpPbl C OrpaHUYEHHON pa3psaHOCTLIO (Hanpumep, YeThlipéxpaspsagHbie)?

Ja Het O O

10.UccnepnoBaHuMe nHTerpanbHoOro uudgpo-aHanoroBoro npeobpasoBarens
1. YkaxunTe HasHa4yeHue LIATI.
o HAna npeobpasoBaHua MHHOpPMAaLMM B aHanoroson opmMe B LMPOBLIE KoApbl

O [Ona npeobpasoBaHus uudposoro koga N B nponopunoHanbHoe aHanoroBoe 3HayvyeHue
HanpshkeHns u(N)

Ana neQeHns ynucna nnu 4acToTbl MOBTOPEHUS UMMYNbCOB Ha 3adaHHbIN KO3 duuneHT K

dlnsa npeobpasoBaHusa nHGOpMaUun 13 NocrieaoBaTeribHOM BO BpeMEHN hopMbl Npeacras-
neHvs B NapannenbHyto opmy

2. YkaxuTe, Kakasi CTPYKTypa pe3ucTuBHbIX MaTpuy LIAMNMeeT npenmyecTBo npu U3roTOBNEHUN
npeobpasoBaTens NOCPEeACTBOM UHTErParnbHON TEXHONOrNn?

MaTtOiua ¢ BecoBbiMU pe3ncTopamm

Mpwn csrotoBneHun LA ¢ noMOLLbIO MHTErpasibHOWM TEXHOMOMMK CTPYKTYypa MaTpuL He urpaet cy-
LLLEeCTBEHHOrO 3HA4YeHUs, TakK KaK BbICOKAs TOYHOCTb W ObICTPOAENCTBME CUCTEM KOA-
HanpshkKeHne 3aBUCAT OT TUMa nepekrtoyaTenen (Kn4ven) BoO BXOQHOW paspsaaHou Lenum

O MaTtpuua R-2R
3. Onpegenute noHATHE "abconoTHaApaspeLwarLwana cnocobHoctb" LIATT.

@) OTO BO3MOXHOE KONMMYECTBO ypOBHeIZ aHanoroBoro curHana, AenéHHoe Ha KONMUYecTBO
OBOUYHbIX pa3pAaaoB BXOOHOINoO Koga

O O3T0 HanbonblUee 3HA4YEHME OTKITOHEHUSI aHANOroBOro curHana ot paCLIéTHOFO.

OT0 QakcMmarbHOe OTKNOHEHue CTyneH4aTo HapacTawuwlero BbiIXoAHOINo curHana ot I'IpFIMOIZ nn-
HUW, COEANHAIOLLEN TOYKN Hyn4a 1 MakCuMaribHOro BbIXogaHOro curHana

O 370 cpegHee 3HaYeHWe MUHUMANbHOIO M3MEeHeHUs curHana Ha Bbixoge LIAIM, obycnosnen-
HOe yBenYeHNEM Ui yMEHbLUEHNEM €ro Koda Ha eguHuuy
4. YKaxuTe, onsa 4ero BbloMpatoT ONOpHOE HanpsXxXeHve ABYNONAPHbIM?
O UYT06bI NpeobpasoBaTb ABOUYHbLIE KOAbLI B TOK

O [Ons obecneyeHus pabotbl LUAl, cogepallero peasucTuBHyt0 MaTtpuly C BECOBbIMU pe3u-
cTOpamu, OMOOHbIE KITHYM U CUCTEMY YNpaBreHus Krnoyamm

OnaOBennyenns ananasoHa *Ug,BbIXOOHOMO HANpsKeHUst
O Yt06bI Nnonyyatb Ha BbIXoAe ABYMOMSAPHOE HAMPSKEHNE *Ug,y NPYU PA3NINYHBLIX BXOAHbIX KO-
aax
O YT0ObLI MakcmanbHoe BbixogHoe HanpshkeHne LIAI He 6bino MeHbLUE ONOPHOro HaMnpPsKEHNS
U, Ha BennimHy 3MP (BMP — 3HayeHve mnagLuero paspsiaa)
5.YkaxuTe nepcnektuBbl pa3sutusa LIAT.
1 MNoBblWeHMe BLICTPOAENCTBUSA KIoYen N yMeHbLUeHe BpeMeHn ycTaHoBkn OY
[J MocTpoenune LIAI 6e3 pe3anctmeHOM MaTpuLbl
[ NpumeHeHne cTabunmManpoBaHHbIX NCTOYHUKOB OMOPHOIO HaMpPsXKeHUst
[l YMeHbLUeHne pa3psagHoCcTn npeobpasoBaTtens Koa-HanpskeHune (0o 4...6)
[ YnydweHune KayectBa pe3nCTUBHbIX MaTpuy,

11.UccnepnoBaHue uHTerpanbHoOro 8-pas“psgHoro aHanoro-uncpoBoro npeodbpasoBarens.
1. YkaxunTe Ha3Ha4yeHue ALI.

O [nsa npeobpasoBaHus KOAOB



o HOns npeobpasosaHua umgposoro koga N B NponopuMoHanbHOe aHanoroBoe 3HadeHue
HanpskeHns u(N)

[ns npOobpas3oBaHnsi MOCTOSIHHOrO HaMpPsKEHWs!, 3a4aHHOrO Ha TakTOBOM UHTepBarne, B ABOUYHbIN
Kon,
dnsa npeobpasoBaHUsa MHAOPMAaLIMK M3 NocrneaoBaTenbHON BO BpeMeHn hopMbl NpeacTas-
neHns B napannenbHyto opmy

2. Ykaxute dopmyny KotenbHuKoBa, C NOMOLLbIO KOTOPOW ONpeaenstoT war gUCKpeTm3aumm At aHa-
N0roBoOro curHana.

A< 1/ 26 ML A<t 2N AQ, /2N 2 O O

(fn — MakcumanbHas YactoTa CrekTpa aHarnoroBoro CUrHana; te— ANUTENbHOCTb aHanoroBOro
curHana; N— 4ncno ypoBHel KBaHTOBaHUS)

3. Onpegenute noHATHE "abcontoTHaApaspeLwarwana cnocobHocTb" ALLMM.
O 3T0 4MCno ypoBHEW KBAHTOBAHWSA, AENEHHOE HA KONMMYECTBO paspsaoB BbIXOAHOIO Koaa

O OT0 Haubonbllee 3Ha4YeHME OTKITOHEHUS1 aHANOroBOro curHana ot paC‘-IéTHOFO

310 QeaHee 3Ha4YeHne MMHUMaribHoro U3sMeHeH1sa BXogHOro curHana, o6ycr|aBr|V|Ba|ou.|,ero yBenNnun-
YyeHne nnn ymeHblleHne BbIXOQHOro Koga Ha eaunHuuy

O 370 BpeMsi Npeobpa3oBaHUs 0TCYETA BXOQHOIo curHana
4. YKaxuTe, MOXHO N nogaBaTb Ha BXOAb! Ve U Vier. AL pasHble (Mo Mogynto) HanpsixkeHus ?
Ha Het O O

5.YKaxuTe, MOXHO i1 CBECTU K HYN MOrpeLLHOCTb KBAHTOBAHMSI aHaNoroBoro curHana nocpeacTsom-
BblOOpa NapaMeTpoB YCTPOWUCTBA, HanpuMep 3a CYET yBenuyeHust paspsgHocty ALM?

Ha Het O O

6.YKaxuTe, Kakylo norpewHoCcTb KBAaHTOBaHUSA nmeeT 8-paspsagHbin AU npu HanpspkeHusx Ha BXogax
Viets = 2 B, Vier. = 0 M OTCYETE BXOOHOIO HaNPsHKEeHNs! Ugy(kAt) = 1 B?

+4,15Q1B +3,911B 13,10 mB +2,20mB +1,90mB

7. YKkaxunTe BecATUYHbIA 3KBMBANeHT ABONYHOIO Koda Ha Bbixoae 8-paspsiaHoro AL, ecnin onopHbie
HanNpsPKeHUs Ve = 2 B, V. = -2 B, a BXogHOe HanpsixeHne Ug, = 0,5 B.

O 48 O 32 O 16 O 8
8. Bblbepute n3 npuBeOeHHbIX HUXKE 3HAYEHWMA MUHUMAaNbHO HeobxoauMMble 3HAYEeHUSs1 OMOPHbLIX
HanpPAXeHUN+V. ANns npeobpasoBaHnsa CUHYCONOANbHOTO HAMPSKEHUS Ug(t) = = 1,41sinat.
+1B O 2B O +3B O +4 B O +5B O

9. YKaxuTe 3HayeHue pacyE€THOro wecTtHaauaTepmyHoro koaa 16-paspsagHoro AL, ecnu Ha ero Bxog
NoAaHo HanpspKeHne Ug(kAat) = 0,25 B npu £V, = £2 B.

O 1000 O FFF O 10000 O FFFFFFA O

10. YkaxuTe BblpaXKeHue, C MOMOLLbIO KOTOPOro onpeaensioT JeCATUYHbIN 3KBMBANEHT ABOUYHOMO KO-
0a Ha BbIxoge 14-paspsgHoro AL

D = 25QUey/(Viets + | —Vyer. | )D = 16384Ugy/ (VieiOF | Vier. |)
D = 4008Uq (Vrets + | ~Vier. |)D = 655366U6d (VR + | Vet |)

11. YkaxuTe, kak MaMeHnTCA BbixogHon koa AL npy HEM3MEHHOM BXOLHOM Ug, M ONMOPHbIX HaNpsiKe-
HUAX Vigrr = 2 B U Vier. = -2 B, ecnn ycTaHoBUTb V. = 0?

Ero 30a4yeHne ymeHbLLIMTCA B 2 pa3a He QameHuTca
O Ero 3HayeHue yBenuuntcsa B 2 paza  OCMEHUTCHA Ha MHBEPCHbIN.

12. Ykaxute xapaktep n3aMeHeHns1 ooLien norpewHocTn npeobpasoBaHnst BXOAHOIO curHana npu yee-
nuyeHun paspsgHocTu AL,

MorpelCHocTb Npeobpas3oBaHNA YMEHBLUNTCA He naCeHunTtcs
O MorpelwHocTb NpeobpasoBaHus yeennuntces  OHeT npaBunbHOro oTeeTa

13. Ykaxute nepcnekTuBHble HanpasneHusa passutusa ALIM.



71 MNoBbiweHne BbICTPOAENCTBMA OCHOBHbIX Y3rioB ALI, B yacTHOCTU, KOMNapaTopoB
[l YBenuyeHue 4acToTbl reHepaTopa TaKTOBbIX MMMYNbCOB
[ NpumeHeHne cTabmnmManpoBaHHbIX NCTOYHMKOB OMOPHOIO HaMpPsKeHUs!

[ YMeHbLUeHME pa3pagHOCTM NpeobpasoBatenst HanpshkeHne-kog (ao 4...6)
[ Micnonb3oBaHMe M1KPOMNpOLECCOPOB B Npeobpa3oBaTtensix

14. YkaxuTe, kakve onepaumm Heo6X04MMO BbIMOSHUTL NMPU aHanoro-LudpoBoM NnpeobpasoBaHnm?

Orp&myeHne ypoBHsi U AUCKPETU3aLMIO MO BPEMEHW aHaNoroBoro curHana
TakTCpyeMoe UHTErpMpOBaHNE BXOOHOIO CUrHama v cpaBHeHWe Nofly4YeHHoro pesynbTaTa ¢ aTano-
Hamu
O [uckpeTnsaumio Nno BpeMEHM aHanoroBoro curHana, KBaHToBaHus Mo YPOBHIO ero OTCYETOB
N KOAMPOBAHME KBAHTOBaHHbIX YPOBHEW

D,VICKQTVBGLWII-O no BpemMeHn aHanoroBoro curHana, KBaHToBaHme no ypoBHIO AJ14 noaayn Ha BXO[
LIAM

15. YkaxuTte, obnagaet nu cnocob nocnegoBaTenbHOro CYETa aHanoro-uMdgpoBoro npeobpasoBaHus
HanbonbLmm GbiICTpoaenCcTBUEM?

Ha HeT O @)

20.2. NpomexyTo4yHas atTecTayus

MNpomexyToyHas aTTectaumsi No AUCUMMNUHE OCYLLEeCTBRSIETCS C MOMOLLbIO CNEeayLMX OLEHOYHbIX
CPEACTB: 3a4eT

MepeyeHb BONPOCOB K 3a4eTy:

MprMepbLIBONPOCOBMNPUNPOBEPKENEKLIMOHHOMO MaTeprana:

1. OxapakTepuayiiTe OCHOBHbIE TUMbl 4AaT4YMKOB, UCMONb3yeMbIX B MeanLUMHe 1 Gronoruu.

2. [awiTe onpeaeneHne BenmMymHaM: NorpeLlHoCcTb NpeobpasoBaHusl, TOMHOCTb U AnanasoH,nopor YyB-
CTBUTENbHOCTMW.

3. ViamepuTenbHbIE Lienu NpsiIMOro 1 ypaBHOBELLMBaLLEro NpeobpasoBaHus.

4. OxapakTepusyinte yCTPOWCTBO M OCHOBHble NapameTpbl 3MIEKTPOAOB 3MeKTpokapanorpadoB Marnek-
TpoaHuedanorpadoB, MeTanIM4yecknx U CTEKMAHHbIX SMEKTPOAOB AN PErucTpauum BHYTPUKIETOUHbIX
N MeMOBpPaHHbIX MOTEHLMAIOB.

5. Pe3ncTuBHblIEAATYMKM.

6. MonynpoBoaHuKoBbledhoToNpeobpasoBaTENMMNXNCIONB30BAHMEBMEANLMHCKONM annaparype.

7. O6nacTMnpMmMmeHeHUATepMOAaTYMKOBBMEANLINHE.

8. Mbe3oanekTpuyeckne npeobpasoBaTenu: NPUHLMUNAENCTBUS, KOHCTPYKLMN, TUMIOBOE NPUMEHEHWNE B
TepaneBTMYECKON 1 AMarHoCTMYECKOn annaparype.

9. OnVwnTe YCTPOWCTBO W NPUMEHEHWNE 3MEPUTENBHBIX MOAYNISTOPOB U AEMOAYNSITOPOB.

10.  TunoBble cxembl UNbTPOB B annapatype 6MOMeANLMHCKOrO Ha3HavYeHusl.

11.  OxapakTepusyinTe OCHOBHbIE CXEMbl NOCTPOEHUSI FEHEPATOPOB.

Mpumepbl BONPOCOB Npu NpoBepKe nabopaTopHbIX paborT:

1. Uto npeacrasnseT cobon p-n nepexod. M3 kakmx nonynpoBOAHUKOB COCTOAT ANOAbI U CTabMANTPO-
Hbl.

2. KakoBbl HazHaveHne n obnactn NpMMeHeHns nosnynpoBOAHNKOBbLIX BbINPSAMUTENbHbIX ANO-
AoB(CTabunuTpoHOB).

3. UT0 Takoe BonbTamnepHas xapakTepucTuka nonynpoBOAHMKOBOro avoga (ctabunutpoHa). Kakas
BETBb BOSIbTAMMNEPHON XapakTePUCTUKKN ABNAeTCA paboyen ana ctabmnutpoHa, a Kakasi 4ns Bbinpamu-
TenbHOro anoaa.

4. Yto Takoe crtatnyeckmi koacdmumeHT nepegadmn Toka 6asel b B cxeme O3.

5. YUTo HasbiBaeTCsa BXOL4HOM BONbTaMMNEPHOW XapakKTeEPUCTUKON BUNONAPHOro TpaH3nMcTopa (B CXeme ¢
06LLMM SMUTTEPOM)

6. YUTO HasbIiBaeTCsA BbIXOAHOM BONIbTaMNEPHOW XapakTepUCTUKON BUNONSpHOro TpaH3ucTopa (B cxeme ¢
o6LWNM IMUTTEPOM)



7. YTO ABNAETCS OCHOBHBIMWU HOCUTENSAMM, @ YTO ABNSAETCSA HEOCHOBHBIMW HOCUTENSIMU B NONYNPOBOA-
HWKe p-Tuna (n-Tuna)

8. XapaKkTepucTuk1 naeansHOro onepaumoHHOro yeunmTens.

9. YkaxuTe ycnousi, bnarogapsi KOTopbiM K0O3(pULMEHT YyCUNEHN naeanbHOro YCUNUTENS C 3aMKHY-
TOV 06paTHON CBSA3bIO MONTHOCTLIO ONpeaensieTcs Lenbio 06paTHON CBSA3N.

10. HauepTuTe cnegytoime cxeMbl C ONepaunoHHbIM YCUNUTENeM: NOBTOPUTENb HaNPsSXKeHUs, HENH-
BEPTUPYIOLLUIN YCUNUTESNb, MHBEPTUPYIOLLUIN YCUNUTESNb C BHELUHEN 0BpaTHOW CBA3bIO.

11. [ainTe onpeaeneHne HanpsikeHns casura.

12. HauepTtute cnegyrowime cxemMbl C ONepaLmoHHbIM YCUMUTENEM: MHBEPTUPYHOLLEro CyMMaTopa, Cxe-
My CroXeHus (BblumTaHus). O6bACHMTE NPUHLMN OENCTBUSI CXEM.

13. O6bACHMTE NPUHLMN OEUCTBUSI MHTErpupyoLwen n anddepeHumnpyoLlen cxem ¢ onepaumoHHbIM
ycunutenem.

14. HauyepTtute cxeMbl norapudmmyeckoro yeunurtens. O6bscHUTE NPUHLIMN OEUCTBUS.
15. O6GbsACHUTE NPUHLMMN AEACTBUS NMUKOBOrO AeTEKTOPa C ONepaunoHHbIM YCUMUTENEM.

16. HauepTuTte nepexogHyto XxapakTepucTmKy naearnbHOro onepaumoHHOro yCunuTens ¢ otTpmuaTtesnbHom
obpaTtHoi cBa3bio, umetowmxUcm He paBHo 0, Ucm = 0. OObsAACHUTE BUA XapaKTEPUCTUK.

17. O6bsiCHUTE NpUHLMN paboTbl kKoMMNapaTopa.

18. Ha3oBuTe OCHOBHbIE NPenMyLLLECTBA aKTUBHbLIX (OUIbTPOB Nepes nacCcMBHbIMU. HegocTtaTkm akTue-
HbIX hUnNbLTPOB.

19. MNMepeuncnute OCHOBHbIE TUMbI PUIBLTPOB. HayepTuTe Ux YacTOTHbIE XapakTEPUCTUKUN. YKaxKuTe no-
noCy 3arpaxgeHusl, NponyckaHUsa 1 NepexogHon y4acToK.

20. OcHOBHbIEe XapaKTepUCTUKMN bMNbTPOB B YaCTOTHOM obnactn. BpemMeHHble xapakTepucTmkn ousb-
TpOB.

21. Yto Takoe nepegatodHas dyHKUMSa dmnbTpa? YKaxuTte CBA3b MeXay YMCNoM MOostoCcoB nepegaToy-
HOM OYHKLMM M HAKITOHOM XapaKTepUCTUKM bmnbTpa Ha nepexodHom yyacTtke. Jlorapudpmmnyeckme xa-
pakTepucTuki. Nx npenmyLiecTaa.

22. MNepevncnvte npemMMyLLLecTBa Kaxagoro u3 crnegytowmx Tmnos ounbTpos: beccens, batTepBopTa,
YebbiweBa, punbTpa ¢ KPUTUYECKMM 3aTyXaHMUEM.

23. MNonocoBo ¢ounbTp. Ero ocHoBHLIE XapakTepuctmku. CxemMbl MONOCOBOro hunbTpa.
24.0OCHOBHbI€ NOHATUSA N TEPMUHbI LIMGPOBON INEKTPOHUKMN.

25.MoHATne undpoBor cxembl (aHANOrOBbIN N LMGPOBOW CUrHasbI).

26.Jlornyeckne anemeHTbl. OCHOBHbIE M KOMBUHUPOBAHHbIE.

27.CUHTE3 NOrMyecknx yCTPONCTE.

28.Tpurrepbl. OCHOBHbIE MOHATUSA. ACUHXPOHHBbIN RS-Tpurrep

29.CyeTumkun. HazHavyeHme. Tunbl CHETYMKOB, NX HA3HAYEHME.

30.0OcHoBHbIE NoKa3aTenu cyeTyYNKoB. [lenutens 4acToThl.

31.Peructpbl. HasHadeHue. Tunbl pernctpoB.llapanneneHble pernctpbl. MeTogmka 3anucu n cumThbiBa-
Hus nHopmauun.llocnegoBaTtenbHble perncTpbl. MeToamnka 3anmucu u CHUTbIBAHNA NHAPOpMaL UK.
YMHOXEHUe «Ha 2».

32.JewmdpaTopsl 1 wndpatopbl. HasHavyeHne. Tabnvua NCTMHHOCTU Ans gewmdpartopa Ha 2 paspsga
1 Wwudpartopa Ha 4 Bxoaa.

33.Hasna4enue LIAIT (ALIT).

34.Kakvne metoabl npeobpasoBaHusa ncnoneaytotes B LIAM (ALM).

35.Kakne ocHoBHble napameTpbl umetoT LIAM (ALM), YTo Takoe HenvHenHocTb wkarnbl ALITT.
36.4Yem onpeaensoTca NOrpeLwHOCT Npu MeToAe nocnegoBaTenbHOro ypaBHOBELLMBAHUS.
37.4Yem onpegensieTcs NOrpeLlHOCTb NPY METOAE CYUTbIBAHWUS, NOPa3psAHOro ypaBHOBELLNBAHMS.
38.KakoBbl OCHOBHblE JOCTOMHCTBA W HEAOCTATKN OCHOBHbIX METOA0B Npeobpa3oBaHus.

39.4T10 Takoe oMHamMu4deckas norpelHocTb ana AL,

Mpumep KUM:
YTBEP>XOAHO
3aeepyowmn kacdenpon agepHon orsnkn



C.I[. KagmeHckui
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Hanpasnenwne nogrotosku: 30.50.02 MeanunHckas buodgusmka
Oucunnnuna: MeaununHckasn aneKkTpoHuka
dopma o6yyeHus: OYHasi
Bupg koHTpons: 3aveTt
Bup atTectauun: NPOMEXYTOYHas

KoHTponbHO-n3ameputenbHbin matepuan Ne1i

1. Yo npeacrtaensieT cobor p-n nepexod. V13 kakmx nonynpoBOAHMKOB COCTOAT ANOAbI U CTAOMITUTPOHBI.
2. Tpwurrepbl. OCHOBHbIE NOHATUSA. ACUHXPOHHbIN RS-Tpurrep.
3. Haueptute cneaywouime cxembl C ONepaLoHHbIM YCUIMTENEM: MHBEPTUPYIOLLETO CyMmmaTopa, CXemy

cnoxeHus (BbluntaHus). O6bAcCHUTE NPUHLMN 4ENCTBUS CXEM.
4. Kakune ocHoBHble napameTpbl umetoT LIAT (ALIT), YTo Takoe HenmMHenHocTb wkanbl AL,
5. OxapakTepusynTe OCHOBHbIE TUMbI 4ATYMKOB, UCMOMb3yeMbIX B MeauLnHe 1 Bruonorum

lNpenogaeaTtens Cabypos A.H.
noonucek pacuwughposka nodnucu

OnucaHune TexHoONornn nposeneHuns
I'IpOMe>|<yTqua;| atrectauna npoBoanTCA B COOTBETCTBUN C lNonoxeHnem o I'IpOMG)KyTO‘-IHOVI artrtecTta-

UMM obyvarowmxcsa no nporpammMam BbiCLLEro odpasoBaHus.

KOHTpOnbHO-M3mMepuTenbHble MaTepmanbl NPOMEXYTOYHON aTTecTaumm BKNOYaT B ceba TeopeTnye-
CKne BOMPOCHI MO NEKUMOHHOMY MaTepuany v nabopaTtopHbiM paboTam no aHanorosow, LUMgpoBON 1
aHanoro-uMgpoBOM 3EKTPOHMKE, MO3BONSAOLMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUM WM CTENEHb
chOpMMPOBAHHOCTN YMEHUIN N HABbIKOB.

Tpe6oBaHuUsA K BbINOMIHEHUIO 3aA4aHUMN, LWKanbl U KPUTEPUM OLLeHUBaHUA
[na oueHMBaHWUS pe3ynbTaToB OOYYEHUs Ha 3a4eTe C OLIEHKOW MCMONb3yeTcsl KayeCTBEeHHas Likana:
«3a4YTEHO», «HEe 3a4TEeHO.

YpoBeHb
KpuTepum oueHnBaHnsa KoMmneTeHuunin cchopmupo- Lkana oue-
BaHHOCTM HOK
KOMNeTeHUnn

[mMybokoe 3HaHMe OCHOBHOMO W  OOMONHUTENBHOrO  y4yebHo- | cdopmmpoBa- 3a4TeHo

NporpaMmMHOro MaTepuara Ha ypoBHE KONMYECTBEHHOWN XapaKTepucTu- Ha

KW, BNageHne OCHOBHbIMW NOHATUSAMU AucuuniuvHel.loceweHne npak-

TUYECKUX 3aHATWUW, COCTaBfieHWe KOHCMEKTOB; BbINOMHEHME BCeX na-

©opaTopHbIXx paboT, npaBunbHO odopmieHHas pabota. OTBeTbl Ha

BCE KOHTPObHbIE BOMPOCHI, YAEIbHbIAN BEC OLIMBOK MPU KOHTPOSIbHOM

TecTupoBaHun - He 6onee 20%.

[MoBepXxHOCTHOE 3HaHMEe OCHOBHOIO y4ebHO-NporpaMmMHOro Matepuma- HecopMmUpO- | He 3a4TeHOo

na, gonyckatwLlee npyHuMnuansHble ownbku B otBeTax.Hanuume BaHa

nponyLeHHbIx nabopatopHbix (6onee 50 %) n HeoTpaboTaHHbIX (He

CAaHHbIX) NPaKTUYecknx 3aHsaTun, Owmnbkn B pacyeTax, HenpaBuIbHO

odopMneHHas paboTa, OTCYTCTBME OTBETOB Ha BOMPOChHI, yAENbHbIN

BEC OLIMOOK MNPU KOHTPOSTbHOM TecTUpoBaHuu - 6onee 30%.

Mepe4yeHb 3agaHN oNA NpoBepku choOpMUPOBAHHOCTU KOMMNETEHLUMN:
dOC
TecToBble 3agaHnsA
1.\3MepeHne anekTpudecknx BENUYMH, CUTHAIIOB U OCHOBHbIX MapamMeTPOB 35IEMEHTOB B 3NeKTpuye-
CKMX Lensx N 3NeKTPOHHLIX CXeMax
1. YkaxuTe, yemy paBeH nepuopal konebaHna 3AC MCTOYHMKA CUHYCOMOANbHOrO HanpshkeHus e =

2 - 220sin 314t B?
0,01c 0,02 c 0,04 c 0,08 c 1¢c 2¢c



2. YkaxuTte, Kak U3MEHUTCS MHAYKTUBHOCTb KaTyLUKW, €Crnv YBENUYUTb 4acToTy CUHycouaarbHOro
HanpsbkeHus B 4 pasa?

O BenuuuHa MHAYKTUBHOCTU HE U3MEHUTCS
O WHAOYKTUMBHOCTb KaTyLWKM YMEHbLUMTCS B ABa pasa
MHaYOTMBHOCTD KaTyLLKM yBENUUNTCA B 4 pasa

O WHAyKTMBHOCTbL KaTyLIKN YMEHbLUUTCS B 4 pasa
3. YkaxuTe, 4emy paBeH yron @ B nocnegoBaTensHon RL-uenu, ecnu n3BecTHbl 3HAYEHUSA CUHYCOU-
ganbHoro Hanpsbkenna U=10 B,Ttokal = 1 A n mowHoctn P = 8 BT?

90° - 45° 37° -30° 27°

4. KoHgeHcaTop ¢ éMkocTbio C = 1/6280 ® ycTaHOBIEH B LIENWM CMHYCONOANBbHOMO TOKA C HaMpshKeHUeEM

u = ~/2-220sin(27 - 1000t + 77/6) B. YkaxuTe, yemy paBHO COMPOTUENEHUE KOHAEHCATOpa?

0,22 Om 0,440m 20wm 1 0Om 4 Om
5. YkaxuTe, YeMy paBeH BpeMeHHOM MHTepBar, COOTBETCTBYIOWMIA yriy caBura chas, pasHoro 45°, npu
yacToTe uccnegyembix NepMoOANYECKMX curHanos, pasHon 100 My?

1 mc 1,25 mc 1,5 mc 2 MC 4 mc 5mMc
2.AccnepgoBaHMe xapakTepUCTUK NOJTyNPOBOAHMKOBBLIX NPpU6opoB

1. YkaxnTe, kakon cpopmynon onncoiBaetca BAX p-n-nepexona?
U=RI 1=GU I =1V -1) | = qu32
(pr=~ 25 MB — TemnepaTypHbINNOTEHLMAN anekTpoHa npu temnepartype t = 20 °C)

2. HazoBuTe Tunbl Nnpo6oeBp-r-nepexofa u Aante Ux KpaTKylo XapaKTepUCTUKY.

3. YkaxuTe, kakon yqyactok BAX ctabunuTtpoHa siBnsietcsa pabounm?

Mpsmon  OBGpaTHbIN Bcs BAX YyacTok ¢ oTpuuaTenbHbIM
anddepeHumanbHbiM CONPOTUBIIEHNEM

4. N3BecTHbl napameTpbl ctadbunutpoHa: Ugny uon= 30 B;lemmin = 10 MA; lemmax = =50 MA; lemrow =
(Iemmax * lemmin)/2 = (50 + 10)/2 = 30 MA. YKaxunTe, YeMy paBHO AUHAMMU4YECKOEe CONpOTUBIIeHNe cTabu-
JINTPOHA B OKPECTHOCTU paboyen ToUkn (cumTtada paboumin yyactok BAX cTabunutpoHa fIMHENHbIM), ecnmn
HanpskeHne Ha CTabunnTpoHe Ha pabodem y4acTke He OOSMKHO n3MeHsTbea 6onee 0,1 %7?

0,3 0Om 0,5 Om 0,75 Om 1,0 Om 1,25 Om
5. [Ind napameTpu4eckoro ctabunmsartopa cnpaBeanmBo COOTHOLLEHNE

AU cm /Auax = Rcm.c)uu /(R6 + Rcm.auH)-

OTkyga cnefyet, 4To conpoTuBneHne 6annacTtHoro pesncropa

R6 = (Auax /AU cm _1) Rcm.()un'

YKaxute, Yemy paBHO CONpPOTUBIIEHMEOanNIacTHOro pes3mcropa B cxeme ctabunusaumm Hanpsbke-
HUSA, ecnu HanpshkeHne Ha e€ BxoaeUg,,paBHoe 60 B, namensietca Ha £10 %, a nsmMeHeHne HanpsKeHus
Ha cTtabunutpoHe He npeBblwaeT 0,1 %? HomuHanbHoe HanpsbkeHne ctabunutpoHa Ugn.on = 30 B, a
€ro guHammn4eckoe conpoTmBreHnn Ry, o= 1 OM.

~200 Om 300 Om ~500 Om 750 Om  =1,0 kKOM
6. YKaxute COOTHOLWIEHME MeXAy CTaTUYECKUM Repm cmam U AMHAMUYECKUM R;p oy CONPOTUBEHUAMN HA
paboyem yyactke BAX TMNOBbIX KPDEMHUEBBLIX CTAOMIUTPOHOB.

I:zcm. cmam— Rcm. OUHRcm. cmam< Rcm.GUHRcm.cmam> Rcm.OUH
7. yKa)KI/ITe, 4YyemMy paBeH BpeMeHHOVI nHTEepBan, COOTBGTCTByI-OLLI,VIVI 3afepiKKke ynpasndrowlero nMmnyribca
TMpucTopa Ha 45°, npu YactoTe aHOAHOro HanpsbkeHud, pasHom 50 My ?

1 mMc 1,25 mc 1,5 mMmc 2,5 Mc 4 mc 5 mc
8. YKaxuTe, Kak Ha3bIBalOT B OTEYECTBEHHOWN NMTEpaType TUPUCTOP, MPONYCKaoLWMA TOK NPU NOMOXK-
TENbHOW 1 OTpMUaTENbHOM NOMYBOMIHAX aHOAHOIO HaMPsHKEHNA?

OuHuncTop OnakTpuHuctopTprakCumnctop

9. YKkaxute, BO3MOXHO N NOCMe OTNMpaHMs TUPUCTOPAa U NOJIOXUTENbHOM HaMnpsiKEHUN Ha ero aHoae
npepBaTb NPOTEKAaHME aHOOHOro TOKa MOCPEACTBOM M3MEHEHUS MOMSAPHOCTU YNPaBRAOLWEro UMnynb-
ca?

Ha Bo3MOXHO TONbLKO



BO BCeX Tnax TMpncrtopos HeBO3MOXHO B cneunanbHbIX TUNAX TUPUCTOPOB

10. HasoBuTe pexumbl paboTbl GMNONSAPHOro TPaH3UCTOPa U JanTe NX KPaTKyt0 XapaKTepPUCTUKY.

11. YkaxuTe, kakon ¢hopmMynon onncbiBaeTcs koadhduumMeHT nepegaym no Toky h,i5; GunonsapHoro TpaH-
3ucrtopa?

M1y = AUko 141, hory = (@ =1) /& a1 = Al [ Al 5 oy = Al /AIE\U]G

=const =cons

12. YKaxunTe, B Kakou cxeme BKITHOYeHMA G1MNonsipHoro TpaHaucTopa:

a) MaKcuMmasibHOe 8X0OOHOE COMPOMUBIIEHUE:
B cxeme ¢ O3 B cxeme ¢ Ob B cxeme ¢ OK
0) makcumarbHbIlU K03¢hebuUUEHM yCueHuUs ro MOWHOCMU:
B cxeme ¢ O3 B cxeme ¢ Ob B cxeme ¢ OK?

13. Ykaxute nopsaaoK BXOAHOro CONpoTUBIIEHNS NMONEBbLIX TPAH3UCTOPOB, BKIMOYEHHbIX MO cxeme ¢ OU:
O Jecatkn-cotHm om; O [JecaTtkn-cotHm kmnom; O [1eCATKU-COTHU MEeraom.
14. YKaxuTe BO3MOXHY0O MakKCMManbHYK 4acToTy npeobpa3oBaHMs CUrHanoB B YCTpoMCTBax Ha Gase

NONEBOro TpaH3ucTopa:
a) ¢ ynpasnsrouuMp-n-nepexooom:

500 MI'u; 1...201Tu; 8...10Mu; 12...18 I'Twu;
©) ¢ u3onuposaHHbIM 3amMeopPOM:
500 Mlu; 1..21Ty; 8...10 Twy; 12...18 Ty
15. YKkaxunte HoOMepCTOKO-3aTBOPHOWN XapaKTEPUCTUKU f-KaHanbHOro NosieBoro TpaHncTopa:
a) 1 2 3
IC—'\
5 0) ¢ ynpasnsrowump-n-nepexodom:
1 3 1 2 3
B) CO BCTPOEHHbLIM KaHasioM:
lco 1 2 3
-Uszn -Usa 0 Thom LL;y  16. KakoB cpmsnueckun cmbicnh-napameTpoB 1 Npu Kaknx yCroBusix

nx onpeaensaT?

17.. YkaxuTte, Kakas cxema BKNIOYEHUst GUNonapHOro TpaHaucTopa Hanbonee pacnpocTpaHeHa?

Cxema c O3 Cxema ¢ OK Cxema c Ob
18. YkaxuTte, Kakne OCHOBHble HOCUTENU3apAAo0B B MONIEBOM TPaH3UCTOPE:
a) C N-KaHasloM: 3NEKTPOHBbI; ObIPKK; SNEKTPOHbI U ObIPKY;
6) c p-kaHasIoOM: 3NEKTPOHbI; AbIPKK; SMNEKTPOHbI M ObIPKN.

19. YkaxuTe, Kakumn npemmyliectBamm obnagatot nonesble TPaH3UCTOPbl MO CpaBHeHUIO ¢ Bunonsp-
HbIMW?

[J Manow nHepLMOHHOCTLI0, 06YCNOBNEHHOW TONLKO NpoueccamMu nepe3apsakm ero BXogHOM U Bbl-
XOOHOW éMKoCcTeN. B noneBbIx TpaH3MCTOpax OTCYTCTBYIOT MPOLECChl HakannmBaHUsA U paccacbiBaHUSA
06BLEMHOro 3apsga HEOCHOBHbLIX HOCUTENEN, OKasbiBalOLKUX 3aMEeTHOe BRusiHMe Ha ObiCTpoaencTBue
BMNONAPHbLIX TPAH3UCTOPOB.

[J MOHWXEHHbBIM BbIXOAHbIM COMPOTUBIIEHNEM.

[1 BblCOKMM BXOAHbBIM CONPOTUBNEHUEM MO NOCTOAHHOMY TOKY U BbICOKOW TEXHONOMMYHOCTLIO.

[ Bonbwum nageHnem HanpskeHns Ucy NpyY KOMMYTaUMSIX MarnblX CUrHamnoB.

[l bonblien TemnepaTypHON CTabMITbHOCTBIO €r0 XapakTepPUCTUK.

1 MNpeHebpexnTenbHO MarnbiM BXOAHBIM TOKOM, HE3aBUCALLMM OT HanpshKeHUst Mexay 3aTBOpPOM U
NCTOKOM.

3.TpaH3UCTOpPHbIE yCUNUTENMN.

1. YKaxute TMN yCUnuUTens, y KOToporo KO3MOUUNEHT YCUNEHNS NO HANPSXKEHUIO MEHbLUE eAMHULbI.
O TpaH3ucTopHbIn yeunutens B cxeme ¢ O3
O TpaHaucTopHbI yeunutenb B cxeme ¢ OK
O [HAnddepeHumarnbHbli yeunutenb



2. Ykaxute BblpaxeHue KoaduLMEHTa YCUNEHUS NO HANPSHKEHNIO TPAH3UCTOPHOIO YCUNUTENS B CXe-
me ¢ O3.

1Rk
Ku z@RK K(u)" (1+h21)R3 O

K, =~ ~
" hy1(1+ hysRk) hut hit + @+ )R

3. YKaxunTte, Kak UI3MEHUTCS NOSOXeHUe Harpy3o4YHOM NIMHUN B TPAH3UCTOPHOM YCUNUTESNE B CXEME C
03:
a) npu ymeHbweHuU conpomusneHusi Ry 8 uenu Konnekmopa:
O JlvHna caBnHeTCst BMEBO
HaknoH nCoHUKM yMmeHbLInTCS
JInHnO couHeTCs BNpaBo
O HaknoH nuHun yBenumuuntcs
6) npu ysenudeHuu 3C ucmoyHuka numaHus E;:
O JlnmHuna coBuHeTcs BNeBo
HaknoH nCoHUM ymeHbLInTCA
JInHnO caBuHeTca BnpaBso
O HaknoH nuHun yBenmuntcs

4. YKkaxunTte, Kakorn KO3 (PULMEHT yCUNEeHUANo HanpsbkeHUto B Aeumbenax umeeT OByXKacKaaHbIN
ycunutenb, ecnu Ky; = 100uK, = 10, rae KyimK,, — kK03adppuUmneHTbl yCUeHnss Nepeoro n BTOPOro Kac-
kapoB?
O 20 pb O 40 pb O 60 pb O 80ab
5. Onpegenute kK03 pULMEHT yCUNEeHU NO MOLHOCTU ABYXKACKagHOIro YCUNUTENS, eCNN Kaxabln
Kackag obecneudnBaeT AeCATUKPATHOE YCUNEHNE MO HAMNPSKEHUIO.

O 100 O 2000 O 400 O 10000

6. YKaxunTe, Kakylo ponb B CXeMe TPaH3UCTOpHoOro ycunutena ¢ O9?
a)uepaem koHOeHcamop Cs, 8KIMHOYEHHbIU 8 Uerb amummepa:.
O6ccneunBaet OOC no nepemMeHHON COCTaBMSOLWEN CUrHana
Ob6ecneuKlaeT 6anaHc a3
Peskoocnabnget (yctpaHaeT) OOC no nepeMeHHON cocTaBnsatowen cnurHana
O ObecneumBaeT nogady curHana obpaTHOM CBA3M Ha KONNEKTOP TpaH3ucTopa
6) uzpaem pesucmop Ry, 8KTHOYEHHbIU 8 Uerb 3Mummepa:
O&OcnevnBaetr OOC no nepemMeHHOM COCTaBNAKLLEN curHana
ObecneuKlaeT 6anaHc amMnNnNuTyg,
YerpOisetr OOC no NocTosiHHOM cocTaBnAoLLEeEN CUrHana
O O6ecneunBaet OOC no NOCTOAHHOW COCTaBNSAOLLEN CUrHana

7. YKaxuTe, coaepXxit nn BbIXOAHOW curHan /:l,Md)cbepeHumaanoro ycunutena ¢ CUMMETPUYHbIM BXO-
OOM 1 BbIXO4OM MHd)OpMaLI,MI'OO 3HaKe MNOCTOSIHHOro BXOAQHOro curHana?

Ha Het O O
8. YkaxuTe npuymHbl gpenda Hynsa B guddepeHumanbHbIX YCUnMTensx.

[ lNMoakntoveHne K Bxoay aAvddepeHumanbHoro curHana

[1 U3smeHeHne TemnepaTypbl OKpy>KatoLen cpebl unu camopasorpeBaHve TpaH3MCcTopoB

[J Pasnnuyme B napameTpax KOMMOHEHTOB OAHOW U TOW XE& MapKu, Hanpumep, HeoANHaKOBLIE CO-
NPOTMBNEHNST AMUTTEPHBIX 0BNacTen TPaH3MCTOPOB B ycunuTene, BbINOMHEHHOM MO naparn-
nenbHo-6anaHcHoM cxeme

[l BHewHwne gectabunumaunpyowme aktopbl TUNA CU 3€MHOT0 NPUTSHKEHNSA

(1 CTapeHue anemMeHTOB 1 konebaHne HanpsXKeHUs NUTaHUSA yCUnuTens

9. YkaxuTe xapaktep nuaMmeHeHus KoaddurumeHTa yeunenus K, yeunutensHoro kackaga ¢ O3 npu yee-
NNYEHNN conpoTmBNeHna pesnctopaRy.
KoadrspuumeHT K, yBenuumntca
O 3HauveHue koahduumneHTa K, He 3aBUCUT OT UBMEHEHMS CONMPOTUBIIEHMS Ry
KoadpuumeHT K, ymeHbLInNTCA



10. MosicHNTe Ha3sHa4YeHue aenuTensa HanpsXxeHUsaRs, — Rg, B cxeme ycunutenbHoro kackaga ¢ O3.
OGOcneunBaeT HeOOXOOUMOE 3HAYEHUE MOCTOSIHHOTO HaMPsPKEHWs Ha SMUTTEPHOM Nepexone
npv NUTaHUK BCEX LiENen TpaH3nMcTopa OT OAHOMO O6LLEr0 UCTOYHMKA NUTaHUS
Ob6ecneuKlaeT TemnepaTypHyto cTabunumsauunto paboTbl Kackaga
Yerpoiset OOC no NoCcTOsSIHHOW COCTaBnsOLWEN curHana
O YBenuuMBaeT BXOLHOE COMPOTMBIIEHMNE YCUNUTENBHOIO Kackaaa

4.9neKTPOHHbIe YCTPOMCTBA Ha ONepPaLMOHHbIX YCUNUTENAX
1. YKkaxuTe, Kakme Kackagbl ycuneHus Bxogat B coctas OY?

O 3...4 ycunutens HanpsbkeHUst Ha NoneBbIX TPAaH3UCTOpPax C OBLLMM MCTOKOM U C Henocpea-
CTBEHHOW CBSI3bI0 MEXAY Kackagamm

O Tonbko anddepeHumanbHble Kackagbl YCUNEHNS HanpskeHus

O Ha Bxoge — guddepeHUManbHbI YyCUNUTenb, 3aTeM NPOMEXYTOYHbIE YCUNUTENW, a Ha
BbIXO4€e — OBYXTaKTHbIN YCUITUTENb MOLLHOCTU, BbINOSIHEHHbIN HA KOMMIIEMEHTAPHbIX TpaH-
31CTOpax, paboTallmx B peXxnme aMUTTEPHbIX NOBTOpUTENEN

O TonbKo Kackagbl ycunutenen MoLwHOCTH

2. Ykaxute 3Ha4yeHusa gudpcpepeHumnanbHoOro 1 cuHdasHoro cMrHanoB npu nogaye Ha MHBEPTUPYIO-
wunn Bxog OY HanpspKeHUs Ug = 0,545 B, a Ha HEUMHBEPTUPYIOLNA—HANPSKEHUST Ugy = 0,541 B.

a) ugbhepeHyuanbHbIl cuaHarr.

5wmB 4 vy 3B 2M5 ')
6) cuHasHbIl cueHarr.
0,541 B 1,085 B 0H45 B 0,%43B 0

3. Ykaxunte koacpduumeHTblycuneHusK, . OY npu R; = 10 kKOMm, Ry = 490 kKOM 1 koadhpuumneHte OY
K, = 10°:
a) uHeepmupyrouwiezo OY.

49 50 o 49¢0 S0¢9 ©)
6) HeuHeepmupyowezo OY:
49 50 o 4960 50¢9 @)

4. YkaxunTe BbIXOAHOE HanpsXeHuneug,,, MHBepTupytowero OY npu R; = 10 kOm u R, = 500 kOm, ecnu
BXOoAHoe anddepeHunanbHoe HanpsXKeHneUg, = 4 MB.

O +04B O +0,2B 0-04B 0-0,2B

5. YkaxuTe, C NOMOLLbIO Kaknx CpeacTB U NpuémoB obecneunBaeTcst HyrleBoe HanpsiKeHne Ha BbIXxoae
QY B oTCyTCTBUE BXOAHbLIX CUTHANOB?

[ MopnepxumBaeTcs paboyasa TemnepaTypa, ykasaHHas ompmon-usrotosutenem QY
[1 cnonb3yeTcsa ABYXNONAPHbBIA U CUMMETPUYHBLIN UCTOYHUK NUTaHus, Hanpumep, + 15 B
[ B coBpemeHHbIx OY B OTCYTCTBME BXOAHbIX CUTHANOB BbIXOOHOW CUrHan BCerfga paBeH HyMo U He
TpebyloTcs cneunanbHble NPUEMbI KOPPEKLUKN ero paboThl
[1 CHabxatoT OY cneumanbHbIMK 3BEHbAMM, MO3BOMAOWMMN NYTEM PEryNNPOBKN  YCTPaAHUTb BO3-
AENCTBME HaMNPSPKEHNSA CMELLEHNS HY NS
71 AnutenbHoOW npegsapuTeribHon "TpeHnpoBkon" pabotel OY

6. YKaxxuTe OCHOBHYIO NpuuunHy, nodyemy OY 6e3 obpaTHbIX CBA3EN HENOCPeACTBEHHO B KAa4YeCTBe YCU-
nuTens He npuMmeHsieTca?
Hu3Kiy 1 He cTabunbHbIn KoadhdurumeHT yeunenna K, aaxe y ogHoro tuna OY
O OrtcyTCcTBME BO3MOXHOCTM 3a4aTb KO3(hPUUMNEHT K|,
Bbicooyn koapumLmMeHT ycuneHns u, kak crnegcteue, BbiCOKasa 4YyBCcTBUTENbHOCTE OVY, koTopas
NpVBOOUT K €ro HacCbILLEHNO N HecrnocobHocTM obpabaTbiBaTb BXOAHbLIE CUrHasbI
O Hanuune anddepeHumanbHoro kackaga B cxeme OY
O Tpebyembii BbICOKUI ypoBeHb (> 1 B) BXOAHOro pa3HOCTHOrO curHana
7. YkaxuTe, B ycTporcTtBax Ha OY Bceraga nv oopmMupyeTcs MHBEPCHbIW BbIXOOHOW CUrHan?
Ha Hetr O O



13. YkaxuTe, Kakyto ¢popmy npmobpeTtaeT BbIXO4HON curHan nHeepTupytowero OY npu 3HauyMTenbHOM
yBENMYEHNM BXOLHOMO CUHYCONAANbHOr0 HanpsbkeHna?
Bunonagoibie nonyBonHbl, 6n3kue K TpeyronbHoOM hopme
O bunonspHble nonyBonHbl, 6n3kMe K TpaneunngansHom opme
O B Buage npsiMoyronbHOW BOSHbI
O OcTtaéTtcs cnHycomaanbHom
5.MeHepaTopbl CUrHanNoB Ha onepauuoOHHbIX YCUITUTESSAX

1. YkaxxuTe NpU3HaKu, xapakrepuaylowme noctpoeHne n paboTy aBTokonebartenbHblX MynbTusnbpaTo-
pOB, MOCTPOEHHBbIX Ha QY.

[l OBpaTHble CBA3N BbIMOSTHSAKT N0 NEPEMEHHOMY TOKY-

[l O6paTHble CBS3UN BbINOMHAT NO NOCTOSAHHOMY TOKY=

[ Y 9TUX YCTPOMUCTB MMEETCH HECKOSIbKO YCTOMYMBBLIX COCTOSIHUA paBHOBECUSI

U

PaboTta aTnx yCTPOMCTB 3aKro4YaeTcsi B MOCTOSIHHOM CMEHEe COCTOSIHUA KBa3MpaBHOBECUS, UTO
conpoBoXaaeTcsi POPMUPOBAHNEM Ha BbIXOAE HaMNpsbKeHUs, B6nmM3koro K nNpsiMOyronbHOW
dopme-

(1 Ha Bbixoge MynbTuBnbpaTtopoB hopMMpyeTcs CUHYCcOMaanbHOe HanpsXXeHue:

1 B uenun obpatHon cBA3M BBOAAT KonebaTenbHble KOHTYpPbl-

2. YkaxuTe npuHumMnuanbHbii nogxon (Npuém) npeobpasoBaHusa MynbTuBnbpatopa B ogqHoBmbpa-
TOp.

Takux NpMEMOB He CyLLeCTBYET, TaK Kak NPOEKTUPOBaHNE OLHOBMOPATOPOB BhINOMHAETCS
‘ Ha NPUHUMNManNbHO APYron OCHOBE-
O BegeHWe OONONHUTENBHON 0GPATHON CBA3M NO NEPEMEHHOMY TOKY-
O 3ameHa xoTs1 6bl 0gHON OGpaTHOM CBA3N MO NEPEMEHHOMY TOKY CBSI3biO MO MOCTOSIHHOMY
‘ TOKY-
O CwmeHa nonspHOCTU UCTOYHWUKA NUTaHUS=
3. YkaxunTe, kaknum obpasoM CMMMETPUYHBIA MyrnbTuBubpaTopHa OY MOXHO npeob6pasoBaTb B HECUM-
METPUYHBIN?
MyTé€O M3MEHEHUSI MOCTOSHHOW BPEMEHW 3apsSaKN UNN paspsakvM KOHOAeHcaTopa, HanpyuMmep, yBenu-
| 4YMB COMPOTUBIIEHME PE3NCTOPA B LIENW 3apsaaKM KOHAeHcaTopas-
MyTéMm nMENEHeHUs NOCTOSIHHOM BPEMEHW 3apsaku UNN paspsiaku KoHOaeHcaTopa, HanpuMep, YBenvums
€MKOCTb KOHAeHcaTopa-
‘ 3awyOTmpoBaTb KOHAEHCATOP ANOLAOM-
3amenTb B uenu MOC (cm. puc. 27.6) nobon 13 nocrnefoBaTenbHO COEANHEHHBIX PE3NCTOPOB KOH-
| [€HCaTOPOM-

BeecO1 fononHuTensHyo 06paTHyo CBsi3b MO NEPEMEHHOMY TOKY.

6. Ykaxute gnutenbHocTbi,npamoro xoga MNMNH (cm. puc. 27.9), ecnu Ug, = -5 B, Ug,x = 0,333 B, R =
300 kOm, C =10 HOD.

002mMc O 2mMc O 6Mc O 8mkc O 10 mkc

7. YKaxuTe 3Ha4YeHne éMKOCTUHECUMMETPUYHOIO MyrnbTMBUGpaTopa (cM. puc. 27,6), ecnnuR; = 50 KOm,
| R, = 20 kOm, gnutenbHocTb nmnynecos t; = 0,841 mc, t, = 0,389 mc.
O10 H® 20 HO 30 HD 10 HO Cb0 HD O

8. Ykaxute, 4eM onpegenseTca MakcMuManbHOe 3HaYyeHne BbixogHoro HanpsokeHus [T1MH Ha OY (cm.
puc. 27.9)?

O HanpsikeHnem nuTaHus-

YpOBHEM U ANUTENBHOCTBLIO BXOAHOIO HANpsXXeHnsa 1 NoCTOAHHON BpeMeHn RC-Lenu-
8 MapameTtpamu OY-
O [MapameTtpamu uenu 3apsagkym KoHgeHcaTopa

9. YkaxuTe, MOXET N Ha BbIXoAe MynbTuBmMbpaTopa chopMmpoBaTbCA CUrHamn TpeyroribHon popmMbl?
Ja HeTt @) O

10. YkaxuTe NpuU3HaKWU, XapakTepuaylolne CTPYKTYpy M paboTy aBTOreHepaTtopoB CUHYCOMOANbHbIX

KonebaHun.



[l Ha BbIxoge aBTOreHepaTtopoB (QOPMUPYETCA HanpsKeHue Tuna MeaHap, a CUMHycouaanbHoe
HanpsbkeHne hopMMpyeTcs ¢ NOMOLLbIO NoAKMYaemMoro ounbTpa
[J Mpoctenwwnn LC-reHepaTtop — 310 nsbupatenbHbli (PE€30HAHCHbIN) yCUnnTenb, cobpaHHbIi Ha
HEeNUHEeHOM aKTUBHOM 3fieMeHTE C KonebaTenbHON CUCTEMOM
[ Hanwuune rny6okon nonoxutensHon OC, no KOTOpOW rapMoHunyeckoe konebaHue ¢ Bbixoda ycu-
nutensa ¢ HenuHerHon BAX nepenaértcsa Ha ero Bxofq
[l PabGota aBTOreHepaToOpoOB 3aKM4YaeTCA B CaMOBO3OYXOEHUN rapMoHMYeckux kornebaHun 6es
BHELUHEro MCTOYHMKA NOCTOSIHHOIO HanpsXXeHus
[l YacTtota reHepupyembix konebaHwi aBToOreHepaTopoB ornpedensieTcda napametpamu kKoneba-
TEenbHOro KOHTypa unu dasocasuraolmnx 3BeHbeB, BcTpanBaeMbix B Lenn OC nsbmnpartenbHoro ycunum-
Tens ¢ HenuHenHon BAX
11 KoachcbmumeHT nepegaym OOC Bcerga 6onblue koadpdpumumeHTa nepegaydm NOC
12. YkaxunTe BblpaXeHUsi, OTHOCALLMECS K YCIOBUSIM CaMOBO30Y>KAeHNA aBTOreHepaTopoB rapMoHuye-
CKuX KonebaHun.
OKJ(Ky + 1) >1/30K/p =3 0K =1 [Kp =113
Op=kz 1p=2kz 1f=kd2(1f =—n
13. YKaxuTe, MOXHO N BbINOMHUTbABTOreHepaTop rapMOHUYECKUX KorebaHuin CBHYTpeHHen obpart-
HOM CBA3bIO?
[a, e5nn ncnonb3oBaTtb B CXeMe reHeparopa-ycunurens aneMeHTsl ¢ BAX, nmelowmm nagawoLume
y4acTKW, Hanpumep TyHHerbHble ANoAabI
0) Het
O [a, ecnu reHepaTop NOCTPOEH Ha NOMEBbIX TPAH3UCTOPaXx
Ha, @5nn B KayecTBe YCUIMTENbHOTO 3fieMEeHTa reHeparopa WCronb3oBaH GUMONAPHLIA TpaH3u-
CTOP, BKITIOMEHHBIN N0 cxeMe ¢ obLer 6a3on
o [a, ecnn B cxeMy reHepaTtopa BBECTM 06paTHYIO CBSI3b MO NOCTOSIHHOMY TOKY
14. Ykaxute 4acTtoTy konebaHuin BbIXO4HOro HanpsbkeHnsa reHepaTopa (cMm. puc. 28.10), ecnin Ry = R, =
20 kOm, C; = C, = 10 HO.
3/68TMy O 1786y O 12441y O 796y O 485Ty
15. Ykaxute nepmuop konebaHun BbIxogHOro HanpsbkeHusa LC-reHepaTopa (cm. puc. 28.3), ecnn C; = C,
=510 HD, L = 5 MIH.
22,2 n4c o444mkc O 686MKC O 224 mkc O 1,08 mc
6.AKTMBHbIE (PUNbTPbI HA ONEePaLNOHHbIX YCUNUTENAX
7.Jlornyeckue aneMeHTbl U CXeMbl

1. Ykaxute NPU3HAKU, Xxapaktepunsyrwme OCHOBHbIE NNOTMYECKNE ANTIEMEHTDI.
[J Ha Bxogax normyeckmx afieMeHTOB aHasnorosble CUrHarsnbl, a Ha Bblxogax — LWI('*)pOBbIe

(1 Onepaumm fnorM4ecKoro CrnoXXeHus, NOrmM4eckoro YMHOXEHMS U MHBEPCUSI HE COCTaBNSOT (OYHK-
LMOHAaNbHO NOJIHbIN HAabop

[1 WNcnonb3ys ocHOBHbIe norudeckune onepauuun U, NN n HE, MOXXHO aHanUTU4eCcKn BbIpasuTb Mio-
OyI0 CMOXHYH NOrMYeCcKyo (PyHKLUNIO

UMuHMManbHbIA normyecknii 6asuc cocraenstoT onepaumm I v HE nnn 1 v HE

71 BXxoaHble 1 BbIXOAHbIE CUrHanbl fIOrMYeCcKUX 3reMeHTOB MOryT NPUHMMaTh TOMbKO [Ba 3HAYEHUS:
noruyeckyto 1 n nornyeckm 0

[ Onepaums normyeckoro CroXeHnsa cosnagaeT ¢ onepaunen obbIYHOro CroXeHUs

2. YkaxuTe BblpaxeHue rnornyeckon yHKUMU OBYX NEepPeMeHHbIX X; U Xp, peannsyemMon 3NneMeHTOM
"Ctpernka lNMupca".

y=%XXo + xXQY = X1 X2 y=X+Q 0

y=x1@x2y:OX1+X2 Y = X1Xo O o

3. YKkaxuTe BblpaxeHue rnornyeckon yHKUMU OBYX NEepeMeHHbIX X; U Xp, peanusyemMon 3NeMeHTOM
"Wrpux Weddepa".

y=%X2 +xXOY = X1X2 y=x oQ, o}



4.YKaxnTe BbIpaXeHUernornyeckon pyHKUMM Tpex NnepeMeHHbIX a, 6 1 ¢, 3anncaHHo B COBEPLUEHHOM
AN3BIOHKTMBHOW HOpManbHon coopme (COH®P).

y(a,b, ¢) =akx +abc +abt + abc
y(a,b, ¢)=(cxb+c)@@+b+c)(a+b+c)@+b+c)
y(a, b, ¢) =(&+ ¢+ abc)(abc + ab+ Ca)
5. Ykaxute anemeHTt AJ1N-HE.
xi—l [ X1— & x1—1 X1— &
o il SR fy x—}y g R S o
o O o o ¢}
6. Ykaxute anemeHT .

xw—1 | X— & . x1—1 x— & |
Yo—] Y }*y x— 1 }*y il %‘y Yo y

O O O o) e

8.UccnepoBaHne LMPOBLIX YCTPOUCTB NocneaoBaTeribHOro Tvna (Tpurrepbl, permcTpbl, cyeT-
YUKW)
Tpurrepbl

1. YKaxuTe, Kakasi KOMOMHaLMSA NOrMYeCcKUX CUrHanoB ABMSETCS 3anpeLléHHON AN aCUHXPOHHOrORS-
Tpurrepa?

O 01 o1 O 10 O 00
2. YkaxuTe ycnoBHoe rpacpuyeckoe o603Ha4YeHue:

D—P s — J T
T . T Q c _4c
C ¢q| RQ R RQ K—K
a)d 6) 6) 2)
1. JK-mpueeepa: O a) 06) Os) Oe)

2. RS-mpueeepa: O a) 0b) Os) Qe)

3. YkaxuTe ycnoBHoe rpacdmyeckoe o603HayYeHume:

[92)

]

JSQ T Q 1 —¢3
c—c|’ ctdc|’ T—4~C R
R—KP — KR — KR
a) 0) 6)

J D 3 A

c —C T C 1C R T—: 7T
K —KQ o KR RQ
2) 0) )

1. CuHxpoHHO20 T-mpuezepa, 8bINOTHEHHO20 Ha ocHose JK-mpuzzepa:
a) 0) 6) 2) 0) €)
©) O ©) @) ©) @)
2. D-mpuezepa, 8bInonHeHHo20 Ha ocHoge JK-mpuezeepa:
a) 0) 6) 2) 0) €)
©) ©) ©) @) ©) O

5.YkaxuTe, kak pyHKumMoHupyeT JK-Tpurrep npy kombuHauum J = 1, K= 1 Ha Bxoge?

O Tpurrep HaxoanTcs B peXnmMe XpaHeHus
Tpurrep pabCraeT B CHETHOM peXnMe



Takasi KOMOUHOUUS CUrHaMoB Ha BXOAE ABMSIeTCS 3anpeLLEHHOM

6. YKkaxuTe BpeMs 3anasfbiBaHUs BbIXOOAHOIO CUMrHana no OTHOLLEHMIO K MOMEHTY nogaym Ha C-sxog D-
TpUrrepa CMHXPOMMMYMbCa Npu TakTosoit YactoTe f= 10 k' (D'= 1, Q'= 0).

O1c O 0,1c O 10 mc 00,1 mc

7. YKaxunTe 3Ha4yeHme curHana Ha BbixogeJK-Tpurrepa npy kombuHaumm J =1, K=0 HaBxoge n Q =1
nocre OKOHYaHWsa OeNCTBUA CUHXPOUMMYIIbCA.

00 01 OHeonpeaenéHHocTb: 0 unn 1

8. YKaxuTe aHanuTu4eckoe BbipaxeHUe, onvcbiBatoLiee paboTy:
a) Qt1 =QtT +QtT;6) Qi+l = S + QI R;
e) Q" =CtQt +CtQt;e) Qta =KIQt+J1QL,

1. RS-mpuezepa: O a) 06b) Os) Oe)
2. JK- mpuezepa: O a) Q6b) Os) Oe)
3. T-mpuezepa: O a) 06) Os) Oe)
4. D-mpueeepa: O a) 0b) Os) Qe)

11. YKaxuTe, K KakoMy TURNY TPUITEPOB OTHOCHT T-TpUrrepbl?

.OK acrHXpOHHbIM
OK CMHXPOHHbIM
Pernctpsbl

1. YkaxunTe pyHKLMUN, KOTOPbIE B OOLLEM Crly4ae MOXET BbINOMHSATL PErncTp.

(1 OBHyneHne (04NCTKY) XpaHMMOW MHGOPMaLMK, 3anncb BXOAHOM MHAOpMaLumn B nocnegoBaterib-
HOM MK B NapannesbHOM Koae

] CymmupoBaHMe No mMoaynto 2 Bcex paspsifoB GMHApHbLIX YACEN C Lenblo BbIICHEHUST YETHOCTU
yucna

U CpaBHeHme ABYyX 6I/1HaprIX ymcen oAnHaKoBOM pa3p4aoHOCTU C Uenblo onpenerneHna nx paBeH-
CTBa Unn HepaBeHCTBa

LlMpeobpa3oBaHne nHdopMaumm NyTémM eé coura nog Bo3gencTBUEM TaKTOBbIX UMMYILCOB

[l XpaHeHme I/IHCbOpMaLLI/II/I, eé casur BNpaBoO u BIeBO, Bbiaa4vy XpaHI/IMOI7I MHd)OpMaHMM B nocrneano-
BaTeribHOM UK B NapaniernbHOM Koae

U I'Ipeo6pasoBaHV|e OEeCATUYHbIX Ynucen B ABONUYHbIE UMK B ABONYHO-AECATUYHbIE

2.B napannenbHOM perncTpe C Nnpuxoaom Kaxanoro TaktoBoro nmnynbca VIHCbOpMaLI,I/IFI Ha BbIXo4ax Mo-

paspsaHo caBUraeTcst B HanpasneHun ot Bbixoga QD k Bbixogy QA. YKaxuTe, Kak Ha3biBakOT Takou
pernctp?

Pernctp npamaCo casura Pernctp obpatQoro casura
PeBepcuBHbIN C2rnucTp Pernctp xpaneQus.

3. Ykaxute, Kakue PEerncTpbl BbINONMHAKT CO CTaTUY€CKNM ynpaBneHmeM?

MocneporaTenbHble MapannCibHble
MocnenoBOTenbHO-NapannenbHble MapannerOHo-nocnegoBaTenbHbIe

4. YKaxuTe, Npu Kaknmx YpoBHAX CUrHanoB Ha yrnpasnsaiowmx Bxogax SO u S1 nHdopmaumnoHHble BXoab!
pesepcuBHoro pernctpa 74HC194_4V HegoCTynHbI?

S0 =0,S1=0 O S0 =0,S1=1 O

S0 =1,S1=0 O S0 =1S1=1 O
5.YkaxuTe, B Kakon pa3psag BBOAUTCA MHopMaums nocnegosatensHoro permctpa 74HC194_4V npyn SO =
1, S1 = 0 Ha ynpaBngowmux Bxogax u curdanax SR=1un CLR =17

O B pa3spsg DB paspsg ©
B pa3psag BB pasig A . O



6. YkaxknTe, Npy Kakux YPOBHSAX yrpasnsaowmx curHanosSO 1 S1 paspelueHa 3annucb nHgopmMaummn B na-
pannenbHbin pernctp74HC194_4v?

S0 =0,S1=0 O S0 =0,S1=1 O

S0 =1,S1=0 O SO0 =1,S1=1 @)

CreTyukmn

1. YkaxunTe, B KaKoMm BuAe hUKCUPYeTCst B CHETUMKE YMCIO NOCTYNMBLUMX HA €ro BXo4 MMMNyNbCoB?

B BMCe ABOMYHOrO KoAa, XpaHSLLLErocs B TpUrrepax
B BUILCE noTeHumana (HanpspkeHus), XpaHsLWEerocs Ha 3aXKnumax BbIXOAHOMO KOHAEeHcaTopa CYETYM-
Ka

O B Buae oBoMYHO-OECATUYHOMO Koda, XPaHSLLErocs B BbIXOAHOM perncrpe
B Ovae oecatnyHoro Yncna, BbICBEYMBAEMOro Ha MHAUKaTope
2. YKaxnte HeobGXx0aMMoe YMcno BbIXOAOB JBOMYHOrO CHETYMKA AN BblAayu pe3ynbTaToB cHéTa 28
UMMYnbCOB.
3 4 O 5 06 O 8 @) O
3. YKkaxnte, B KAKOM MOMEHT 5-paspsigHbli ABOMYHBIA CYETUYMK BO3BPALLAETCA B HayarbHOE COCTOoS-
Hue?
Mpun nocTEnneHnn Ha Bxog 16-ro umnyrnbca
O Tpwu nogaye Ha BxoA4 32-ro MMnynbca
Mpun noga2 Ha BXO4 MHBEPCHOrO curHana
Olpy nepenonHeHnn, HacTynarLeM npu yucne umnynscos N = 2° — 1
4.Ha 7-cerMeHTHOM MHAMKaTOpe AECATUYHOIO CHETUMKA BbICBEYMBAETCH YMCIIO 5. YKaXuUTe, Kakoe Ync-

no GyaeT BbiCBeYMBATLCA Ha UHAMKATOPE NpWU nogaye Ha Bxod ewé 6-T1 MMNynbCoB?
0 1 O 2 O 3 @) @)

5.YKaxuTe, Kakum NyTéM nepeaaroTcA CUrHanbl OT paspsiga K paspsgy B CUHXPOHHOM CHETYMKE?
O EcTtecTBEHHbIM NYTEM B Pa3fnyHble MHTEPBArbl BPEMEHN B 3aBUCUMOCTU OT COYETaHUSA BXOA-
HbIX CUrHanoB
O TMpuHyanTenbHbIM NYTEM C NOMOLLbIO TAKTOBbLIX UMMYbCOB
O T[locpeactBoM cneumanbHOW NEPEKN0YaLEN CXEMbI
MyTOM nogaum curHana 0 Ha Bxoab! J Bcex JR-Tpurrepos
6. Ykaxute, 4To NOHMMaKT noa KoadhduumeHTOM nepecyéTa cHeéTUNKa?
O 3T0 MUHMManNbHO AONYCTUMbIV NEPUOA CreA0BaHNS BXOAHbIX MMMNYNbCOB, NpU KOTOpOM obecne-
yMBaeTCs HagEéxHasa paboTa cHETUMKA

O 310 MHTEpBan BpeMeHn Mexagy MOMeHTaMn NoCTynieHna BXoAHOro nMmnyrnbca U OKOH4YaHuA
CcaMoro AJMHHOro nepexogHoro rnpotecca B CUETUMKE

O 3710 MakcMmarnbHOE YMCAO €OUHUYHBIX CUrHaNoB, KOTOPOe MOXET BbiTb 3adhUKCMPOBAHO Ha
CUETYUMKE
ATomoaynb CHETA, XapaKTepusyemblil YNCIIOM YCTONYMBbBIX COCTOSHUIA CYHETUYMKA

7. YkaxuTe, YeMy paBeH moaynb M nepecyéTta 4BONYHOrO 1-paspsgHOro CHETYNKA?
M =2"M = 20-1M = 2"-2M 2™ @) @)
8. YKaxute, CKONbKO TPUIrepoB [AO/MKEH UMETb ABOUYHO-KOAMPOBAHHBLIN CYETYUK C KOIPPULMEHTOM
nepecyéta M = 8?
02 o3 Q Q o

8.UccnepgoBaHmne npeobGpasoBaTtenen kogoB (Aewucpartop, wudpartop, AeMYNbTUNNEKCOP U
MynbTUMNIEKCOP).

1. YkaxunTe 3agauum:

a) [Ons oeMynbTunnekCcupoBaHWA OaHHbIX U aApecHOW NOrMKN B 3anoMUHAIOLLNX YCTPONCTBAX, a Takke
Ansa npeobpasoBaHUsA ABOMYHO-AECATUYHOIO KOAa B ECATUYHBIN C Lenbio ynpaBrieHnsa MHANKATOPHbIMU
W nevaTarwLwmMmn ycTponcTeamu;



6) [lns npeobpasoBaHUs AECATUYHbIX YNCEN B ABOUYHbIE UMW B ABOVMYHO-AECATUYHbIN KO, HanpumMep, B
MUKPOKanbKynsaTopax, B KOTOPbIX HaXaThe OECATUYHbIX KNaBULLEN Bbl3blBaeT reHepaLunio COOTBETCTBY-
IOLLIX JBOUYHBIX KOOOB;

8) [ns xpaHeHus 1 npeobpa3oBaHMst MHOropaspsAHbIX ABOUNYHbIX YMCET,

e) [ns kommyTauuu B 3agaHHOM NopsiAke CUMrHarnoB, NMoCTynarLmMX C HECKONbKUX BXOAHbIX LWH Ha OA-
HY BbIXOAHY!HO;

0) [ins pacnpegeneHns B TpebGyemMol nocrneaoBaTenbHOCTU MO HECKOMbKMM BbIXO4aM CUrHamnoB C O4HO-
ro MHOpPMaLMOHHOro BXOAa, B YaCTHOCTU, ANS nepegaydn MHopmMauum no OAHON NUHUKN OT HECKOMbKMX
YCTaAHOBIEHHbIX HAa HEN AaTYMKOB,NPU PELLEHUM KOTOPbIX UCNONb3yeTes:

1. Wudpatop: O a) O 6) O 8) O 2 o 9)

2. JewndpaTop: o a o 6) O 8) o 2 o O

3. MynbTunnekcop: O a) o 6) O 8) o @) O 0)
4. [leMynbTunneKkcop: o o 0 O 8) o @ o 9

2. YkaxuTe, C Kakoro paspsga buHapHoro crnosa reHepaTtopa norudeckoro cnosa XWG 6yaet nepega-
BaTbCA MHOpMaUus Ha Bbixod MynbTunnekcopa 8x3 npu agpecHom koge 100 Ha ero Bxoge?

o1 O 3 O 5 o 7 o 9
3. YKaxuTe 4yncno BbIBOAOB AelundpaTtopa Npu TPEX NMHPOPMALMOHHBIX BXOAaX.
O 2 O 4 O 6 O 8 O 16

5. YKkaxuTe, B KakoM npeobpasoBaTene BbLIGOP BXoda MNo ero Homepy (agpecy) ocyllecTBnseTcsa ¢ no-
MOLLIbIO ABOUYHOIO Koaa?

O B wudpatope O B gewmdpatope O B mynbtunnekcopeO B gemynbTunnekcope
6. YKauTe 4ncno BbIBOAOB Y LWndpaTopa Npu YeTbipéX NHpOPMaLMOHHbIX BXO4AX.
O 16 O 8 O 4 O 2 O 1

9.UccnepnoBaHue uncppoBoro Komnaparopa

1. YkaxuTe: a) MOXHO M yCTaHOBUTL (pakT paBeHCTBa OBYX- g & - pas-
pSAHbIX BMHapHbIX Yncen A n B ¢ nomoLbio NpuBeaeHHOro yCTpon- bo — 1 cTBa
CpaBHeHMs; 6) Kako YpOBEHb CUrHana ycTaHOBUTCS Ha ero Bbixoae ar& npwu
paseHcTBe uncen A un B? do bi—
I—P ®) V& — —Y-
a) [Ja eT bo e
6) 0 (o) o &
b1 I

2. YKkaxuTe, Kakyro (pyHKLMIO BbINOMHAET LMdpoBON KoMmnapaTop?

O CymmMupoBaHMe No Moaysio 2 BCex paspsifoB C LiENbto BbISCHEHUS YETHOCTU Yncna

CpCsHeHne aByx BuHapHbIx uncen A n B oguHakoBow paspsiAHOCTM C LeNbio onpeaeneHnst paBex-
ctBa A = B nnu HepaBeHcTBa A<B n A>B

O XpaHeHwne 1 npeobpasoBaHNe MHOropaspsiAHbIX Yncen
O CpaBHeHune nunoobpasHoro curHana ¢ o6pasyoBbiM

3. YKaxute nornyecKkyropyHKLUIO, BbipaXKatoLLyto PaBEHCTBO i-X pa3psiAoB ABOUYHbIX YMCEN.

y = ajbp+aib; y = ajbj y =0y +bj y = ajbj Oajbj o
4. YKaxuTe, K KaKoMy TUny UUgpOoBbIX YCTPONCTB OTHOCAT KOMNapaTopbl?

K nocnenCsaTtenbHOCTHBIM
O K komMOMHaLUNOHHbIM

5. YKaxute 4ncno akTUBHbIX JIOTMYECKMX CUrHANoOB, (DOPMUPYIOLLMXCA Ha BbIXO4Ee KoMnapaTtopa npu
CpaBHEHNM MHOropaspsaHbIX ABOUYHBIX YMCEn.

O Yucno akTMBHbIX BbIXOAHbIX CUrHANOB pPaBHO YUCY pa3psifoB CPaBHUBAEMbIX GUHaAPHbLIX
yucen.



O 4
O 2
1 O
6. Ykaxute, 4eM onpenensieTcsa YMcno BXxogos LdpoBoro komnaparopa?
KofAnapaTtopbl Bcerga MMeloT YeTbipe Bxoaa

O Yucno BXOAOB 3aBUCUT OT CTENEHM OEKOMMO3MLUUN CPaBHMBAIOLLENO YCTPOWCTBA M paBHO
4yncny 3NeMEHTOB CPpaBHEHUS OQHOPa3PSAHbIX CIOB

YncnOexoaos onpeagendaeTca pa3pAagHOCTbO CpaBHMBaeMbIX 6I/IHaprIX yuycen

7. YKaXunTe, MOXHO I NOCTPOUTb YCTPONCTBO CpaBHEHUs TpebyemMon paspsiAHOCTU, UCNoNb3ys Lnd-
poBble KOMMApPaTOpPbl C OrpaHUYEHHON pa3psaHOCTLIO (Hanpumep, YeThlipéxpaspsagHbie)?

Ja Het O O

10.UccnepnoBaHMe nHTerpanbHoOro uudgpo-aHanoroBoro npeobpasoBarens
1. YkaxunTe HasHa4yeHue LIATI.
o Ana npeobpasoBaHua MHHOpMaLMK B aHanoroon oopme B LIMPOBLIE KoAbI

O [Ona npeobpasoBaHus uudposoro koga N B nponopunoHanbHoe aHanoroBoe 3HayvyeHue
HanpshkeHns u(N)

Ana neQeHns Yynucna nnu 4actoTbl MOBTOPEHUS UMMYNbCOB Ha 3adaHHbIN KO3 duuneHT K

dlnsa npeobpasoBaHusa nHdOpMaUun 13 NocrieaoBaTesibHON BO BpeMeHN hopMbl Npeacras-
neHvs B napannenbHyto opmy

2. YkaxuTe, Kakasi CTPYKTypa pe3ucTuBHbIX MaTpuy LIAMNMeeT npenmyecTBo npu U3roTOBNEHUN
npeobpasoBaTens NOCPEACTBOM UHTErParnbHON TEXHONOMMn?

MaTtOiua ¢ BecoBbiMU pe3ncTopamm

Mpwn csrotoBneHun LA ¢ noMoOLLbO MHTErpasibHOM TEXHOMOMK CTPYKTYpa MaTpuL He urpaeT cy-
LLLeCTBEHHOrO 3HA4YeHUs, TaK KaK BbICOKAs TOYHOCTb W ObICTPOAENCTBME CUCTEM KOA-
HanpshkKeHne 3aBUCAT OT TUMa nepekrtoyaTenen (Kn4ven) BoO BXOQHOW paspsgHou Lenm

O MaTtpuua R-2R
3. Onpegenute NoHATHE "abconoTHaApaspeLwarLwana cnocobHocTb" LIATT.

@) OTO BO3MOXHOE KONMMYECTBO ypOBHeIZ aHanoroBoro curHana, AenéHHoe Ha KONMUYecTBO
OBOUYHbIX pa3pAaaoB BXOOHOINoO Koga

O O3T0 Haubonbllee 3HA4YEHME OTKITOHEHUSI aHANOroBOro curHana ot paCLIéTHOFO.

3OT0 QakcMmarnbHOe OTKNOHEHue CTyneH4aTo HapacTtawuwlero BbiIXoAHOro curHana ot I'IpFIMOIZ nn-
HUW, COEANHAIOLLEN TOYKN Hyn4a 1 MakCuMaribHOro BbIXOoAHOro CurHana

O 370 cpegHee 3HaYeHWEe MUHUMANbHOIO M3MEeHeHNs curHana Ha Bbixoge LIAIM, obycnosnen-
HOe yBenYeHNEM Ui yMEHbLUEHNEM €ro Koda Ha eguHuuy
4. YKaxuTe, onsa 4ero BbloMpatoT ONOpHOE HanpsXxXeHve ABYNONAPHbIM?
O UYT06bI NpeobpasoBaTb ABOUYHbLIE KOOI B TOK

O [Ons obecneyeHus pabotbl LUAl, cogepallero pesucTuBHyt0 MaTtpuly C BECOBbIMU pe3u-
cTOpamu, OMOOHbIE KITHYM U CUCTEMY YNpaBreHus Krnoyamm

Onsa OBennyeHna ananasoHa tUg,BbIXOAHOIO HamnpsKeHus
O Y106bI NONy4YaThb Ha BbIXOAE ABYNOMNSPHOE HaNPsHKEeHUE tUg,, NPU PasnnYHbIX BXOAHbIX KO-
Aax
O YT06bl MakcumanbHoe BbixogHoe HanpskeHne LA He Gbino MeHbLUe OMOPHOTO HaNPSXKEHNS
U, Ha BennimHy 3MP (BMP — 3HayeHve mnagLuero paspsiaa)
5.YkaxuTe nepcnektuBbl pa3sutusa LIAT.
1 MNoBblWeHMe BLICTPOAENCTBUSA KIoYen N yMeHbLUeHe BpeMeHn ycTaHoBkn OY
[J MocTpoenune LIAI 6e3 pe3anctmeHOn MaTpuLbl
1 MpuMeHeHne cTabunmM3npoBaHHbIX MICTOYHUKOB OMOPHOMO HaMNpPsXKEHUs
[l YMeHbLUeHne pa3psagHoCcTn npeobpasoBaTtens KoA-HanpskeHune (0o 4...6)
(1 Yny4lweHue kavyecTBa pe3MCTUBHbIX MaTpul

11.UccnepoBaHue MHTerpanbHoOro 8-pas-psiAHOro aHanoro-undgpoBoro npeobpasosarensi.



1. Ykaxunte HasHayeHue ALIMT.

O [Onsa npeobpasoBaHus KO4OB

O [Onsa npeobpasoBaHusa umdposoro koga N B NponopunoHanbHoOe aHanoroBoe 3HaveHue
HanpskeHns u(N)

[ns npOobpas3oBaHnsi MOCTOSIHHOrO HaMNpPsKEHWs!, 3a4aHHOrO Ha TakTOBOM UHTepBarne, B ABOUYHbIN
Koq

Cns npeobpasoBaHusl MHopMaLMK U3 NocneaoBaTenbHON BO BpeMeHu (hopMbl NpeacTas-
neHns B napannenbHyto opmy

2. Ykaxute dopmyny KotenbHuKoBa, C NOMOLLbIO KOTOPOW ONpeaenstoT war QUCKpeTm3aumm At aHa-
N0oroBoOro curHana.

A< 1/ 26y AL A<t /2N AtQ,, /2N 2 o o

(fn — MakcumanbHas YacTtoTa CnekTpa aHanoroBOro CUrHana; te— ONMTENBHOCTb aHanoroBoro
curHana; N— 41crno ypoBHel KBaHTOBaHUS)

3. OnpepgenuTe NoHATHE "abconoTHaApaspeLwarLwasa cnocobHocTb" ALLMM.
O 3T0 4MCcno ypOBHEN KBAHTOBAHWS, AENEHHOE HA KONUMYECTBO paspsaaoB BbIXOLHOMO Kofa

O O3T0 Hanbonbllee 3HA4YEHME OTKITOHEHUS aHANOroBOro curHana ot paC‘-IéTHOFO

310 QepgHee 3HavYyeHne MMHMUMarnbHOro N3AMeHeHUs BXoOAHOro curHana, 06ycnaBnMBarou4ero yBenu-
YeHne nnn ymeHblleHmne BbIX0OAHOro Koga Ha eauHuuy

O 370 Bpemsi Nnpeobpa3oBaHUs OTCHETA BXOQHOIO curHana
4. YKaxnte, MOXXHO N noaaBaTb Ha BXOAbl Ve U Vier. AL pa3sHble (N0 Moayno) HanpsixkeHusa?
Ha Het O O

5.YKkaxuTe, MOXHO N1 CBECTU K HYJIHO NOrpeLIHOCTb KBAHTOBAHWSI aHanoroBoro curHana nocpeacTBoM-
BblOOpa NapameTpoB YCTPOMCTBA, HAanpuMep 3a CYET yBenuieHus paspsigHoctn ALM?

[a Het O O

6.YKaxunTe, Kakyto NOrpewHoCcTb KBaHTOBaHMS uMeeT 8-paspsagHbii ALLM npu HanpsbkeHnax Ha Bxodax
Vietr = 2 B, Vier. = 0 M OTCHETE BXOOHOMO HANPSXKEHUS Ug,(kAt) =1 B?

+4,15Q1B +3,910nB 3,10 mB +2,20mB +1,90mB

7. Ykaxnte AeCATUYHbIA 3KBUBANeHT JBONYHOIO Koda Ha Bbixogde 8-paspsagHoro AL, ecnv onopHbie
HanNPsKEHUN Ve = 2 B, Vier. = -2 B, a BXogHOE HanpsixeHne Ue, = 0,5 B.

O 48 O 32 O 16 O 8
8. Bbibepute u3 nNpuBeOEHHbLIX HWXKE 3HAYEHUN MUHMMArbHO HEOOXOAMMblE 3HAY€HUsI OMOPHbIX
HanpskKeHUNtV, Ana npeobpasoBaHNA CUHYCONOANTbHOIO HANPSPKEHUSA Ug(t) = = 1,41sinat.
+1B O 2B O +3B O 4B O +5B O

9. YKaxuTe 3Ha4YeHne pacyETHOro wecTHaguaTepmyHoro koga 16-paspsgHoro AL, ecnu Ha ero Bxopg
NoAaHo HanpspKeHne Ug(kAt) = 0,25 B npy £Vt = +2 B.

O 1000 O FFF O 10000 O FFFFFFA O

10. YkaxunTe BblpaxeHue, C MOMOLLBbI KOTOPOro onpedensioT JeCATUYHbIN 3KBUBANEHT ABOUYHOMO KO-
0a Ha BbIxoge 14-paspsagHoro AL

D = 25Qa(Viets + | ~Vier. |)D = 16384Ug (VrerOF | ~Vier.|)
D = 40CBUu/(Viets + | —Vier. | )D = 655366U0d (Vs + | ~Vier. )

11. YkaxuTe, kak M3MeHUTCS BbixogHon kog AL npy HEM3MEHHOM BXOAHOM Ug, M OMOPHbBIX HAMpPshKe-
HUAX Vit = 2 B U V. = -2 B, ecnu yCcTaHoBUTL V. = 0?

Ero 30avyeHne ymeHbLLIMTCA B 2 pa3a He Q3meHuTCA
O Ero 3HayeHue yBenuuntcsa B 2 paza  OCMeHUTCH Ha MHBEPCHbIN.

12. Ykaxute xapakrep n3MeHeHns1 obLien norpewHocTn npeobpasoBaHns BXOAHOIO curHana npu yse-
nnyeHun paspsagHocTn AL,

MorpelCHocTb NpeobpasoBaHNsa yMEHbLUNTCS He n3CeHunTcs



o MorpelwHoCcTb Npeobpas3oBaHNSA YyBENUUNTCA OHeT npaBuUITbHOrO OTBETa
13. YkaxunTte nepcrnekTMBHble HanpaBneHusa passutng ALMM.

1 MNoBbiweHne GbICTPOAENCTBMA OCHOBHbIX Y3rioB ALIM, B yacTHOCTU, KOMNapaTopoB
[l YBenuyeHue 4acToTbl reHepaTopa TaKTOBbIX MMMYNbCOB
[ NpumeHeHne cTabmnmManpoBaHHbIX NCTOYHMKOB OMOPHOIO HaNpPsKeHUs!

[ YMeHbLUeHME pa3pagHOCT NpeobpasoBaTtenst HanpshkeHne-kog (ao 4...6)
[ Micnonb3oBaHMe MMKPONpOLLECCOPOB B Npeobpa3oBaTtensix

14. YkaxuTe, kakve onepaumm Heo6X04MMO BbIMOSHUTL NMPU aHanoro-LudpoBoM Npeobpa3oBaHnm?

OFp@II/I‘-IeHI/Ie YPOBHA U ANCKPEeTU3aunko No BpeMeHN aHarioroBoro curHarna

TaKTpremoe MHTEerpnpoBaHne BXogHOro curHana m cpaBHeHmne nofy4eHHoro pesyrnbtaTta C 3Tano-
HaMu

@) ,D,VICerTVI3aLI,I/II'O no BpeéMeHn aHaroroeoro curHasna, KBaHToBaHMA NO YPOBHKO €ro OTCYETOB
M KognpoBaHMe KBaHTOBaAHHbIX ypOBHeVI
D,VICKQTVBGLWII-O no BpemMeHn aHanoroBoro curHana, KBaHToBaHme no ypoBHIO AJ14 noaayn Ha BXO[
LIAM

15. YkaxuTte, obnagaet nu cnocob nocnegoBaTeNnbHOro CYETa aHarnoro-uMgpoBoro npeobdpasoBaHus
HanbonbLmnm GbiICTpoaeNCTBUEM?

Ha HeT O @)



