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EXAEHUE BbICLLETOOBPA30BAHUA
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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMITNHDBI

B1.0.36 MeauuMHCcKasn anNeKTpoOHMKa

1. Koa n HanmeHoBaHMe HanpaBneHUA crneynanbHOCTU:
30.50.02 MeanunHckasn 6uodmasmka

2. Npodunb nogroroBku/cneymanmsauusa:

3. KBanudpukaumsa BbinyckHUKa: Bpay-6modpunank

4. ®opma ob6y4eHuUA: ovHas

5. Kacheppa, oTBevarowan 3a peanmsaumio QUCLUNIUHLI:
Kadpeapa aaepHon U3nKn

6. CoctaBuTenu nporpamMmmbi:

cTapwwui npenogasatens Cabypos AHaTonun Hukonaesmy,
K.(p.-M.H. goueHT Jonrononos Muxaunn AHaToNbeBNY

7. PekomeHgoBaHa:

Hay4Ho-meTognyeckum coBeToM omanyeckoro akynbTeTa,
npoTtokon Ne 6 ot 26.06.2023

8. YueOHbIN ron:2028-2029 CemecTtp(bl)/ TpumecTtp(bl): C



9.Uenun u 3apaum y4ye6HON AUCLUNIIUHDI

Llenamun ocBoeHust y4ebHOWM OUCLMNIINHBI ABASIOTCS:

- nonyyeHue HeobXoaNMbIX TEOPETUYECKNX CBEOEHMI O MPUHLIMNAX MOCTPOEHMSI COBPEMEHHOW
SMNEKTPOHHOM  MEeOMUMHCKOM  annapaTypbl, CXEMOTEXHUYECKUX PEeLUEHUSX MNPUMEHSIEMbIX  Ans
YHKLMOHaNbHOro npeobpas3oBaHNs CUrHaNOB B COBPEMEHHbIX YCTPOUCTBaX CbeMa MeamKo-
Buonornyeckoin MHdopMaLUK, MPUMEHSIEMbIX NPU MOCTAaHOBKE MEeAMKO-OMONOrMyeckoro aKkcnepumeHTa.
3agaun yyebHOM aNCLMNIINHDI:

- KONTIMYECTBEHHOMKaYeCTBEHHOOMMCLIBATLCBA3MCBONCTBONOCUCTEMbI(MEANKO-
Buonormyeckoronokasarens)cmamepsieMbIMpM3NYECKMMNapaMeTPOM;yCBOTbaANTOPUTMNPOBEAEHNSN3M
€pEHNN.

- OBriafieHne 3HaHUSAMU N NPaKTUYEeCKUMM HaBblkaMn B 0611acTy anemMeHTHON 6a3bl COBpEMEHHOM
aHarnoroBomn 1 LMGPOBOM SMEKTPOHUKM U CXEMOTEXHUKE SMEKTPOHHbLIX YCTPOWCTB, MPUMEHSIEMON B
MeOULMHCKOW annapaTtype 1 uaMepuTenbHbiX NpeobpasoBaTensx uU3nonormyecknx napaMmeTpos.

10. MecTo y4ye6HOM gucuuNInHbI B cTpyKType OOIT:

OucumnnnHa B1.0.36 siBnsietcs obsizatenbHom 4YacTbio 6rnoka B1. TpeboBaHUA K BXOAHLIM 3HAHUSIM,
YMEHUSIM M HaBblKaM: 3HAHWE OCHOB MaTeMaTuKX, MHPOPMATUKKA, U3nkn. ucumnimnHa oCHOBbIBAETCS
Ha 3HaHWUAX, YMEHUAX N HaBblkax 00y4aroLMXCS, NOMYYEHHbIX NPU U3YYEHUU OUCLMMINH TaKUX Kak:

- MatemaTtuyeckuit aHanms,

- MHpopmaTtnka,meguumHckas nHgopmaTmka,

— MexaHuka n anekTpu4ecTBo,

- brnodgmsnyeckne ocHoBbI PyHKLMOHANTBHOM ANAarHOCTUKN

OcBoeHne aucumnnnHbl SBRsieTCs NpeaLlecTByowen Ans Npon3BOACTBEHHOM MNPeaanunIoMHOM
NPaKTUKW.

11. MnaHnpyemble pe3ynbTtatbl 00y4YeHUs NO AucuMnnuHe/Moaynko (3HaAHMA, YMEHMs,
HaBblKM), COOTHECEHHble C MNIaHMpPyeMbIMU pe3ynbTaTaMu OCBOEHUSsI obpa3oBaTeribHOMU
nporpamMmMbl (KOMNETEHLUAMU) U MHOUKATOPAMM UX OOCTUXKEHUSA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMeTeHL N

Orl1K-3  CnocobeH OlK-3.1 Oka3sbiBaeT 3HaTb:- 06LMe BOMpOoChI MNONy4YEHU MEQNKO-
NCnonb30BaTb MEIMLIMHCKYIO fBuonornyeckon MHMOPMaLMU U U3MEPEHUS
crneumanmnsnpoBaH MoMoLLb C PU3NYECKUX BEMMUYMH C MOMOLLLIO 3NIEKTPOHUKY; -
Hoe WCMO/Ib30BaHNEM OCHOBBbI COBPEMEHHOW CXEMOTEXHUKM,
AVarHoCcT1yeckoe crieumManuamupoBaHHo  PMMEHAGMOII B 3NEKTPOHHOM MEeANLIMHCKON
n neyebHoe ro AMarHocTUueckoro annapaType ¥ ycTpoiicTBax aBTomMaTu3aLum
obopynoBaHue, 1 nevyebHoro MeOunKo-br1onormyecKkoro aKkCrnepumMeHTa;
NPUMEHSATbL 060pya0BaHus, -TMNOBYOpeanu3aLuioMHasHa4eHne yHKUNoHanb
MeANLMHCKNE MEANLIMHCKNX HbIXY3/10BaNNaPaTYpbiMEANLMHCKOrOHa3Ha eHNS
usaenvs, n3genui, YmeTb:-  monb3osatbCA “3MepUTEnbHO
NeKapCTBEHHbIE NPEAYCMOTPEHHBIX annapartypon, npaBuibHO oueHMBaTb
cpeacTsa, NS UCMIONb30BaHus  @MMVUTYAHO-BPEMEHHbIe 1 3HepreTneckue
KJIETOYHblE B napameTpbl AMEKTPUYECKUX CUTHAMOB;
npoayKTbl U npodeccroHanbHoI -MOEeNMpoBaTh 3MEKTPOHHbIE CXeMbl Ha OBM un
reHHO- chepe 00BbACHATL pe3ynbTaTbl MOAENMPOBAHMS,

- BbINOJIHATb Tpe6yeM0e (*)yHKLI,VIOHaﬂbHOG

NHXXEHEepHble 5

TEXHOornu, Eng6pzzg::1l-_lel/lﬁem CurHanosB C MNepBUYHbIX

npeaycMOTPEHHBI peoop

€ nopsakamm (*)M3I/IOJ'IOFI/NeCKI/IX napameTpoB nocpeacTtsomMm

OKa3gHVI9-| CXEeMHbIX peLueHl/II7I Ha onepaunoHHbIX
o YCUNUTENAX U LMPOBON SNEKTPOHUKE;

MeaANLUUHCKOU

rnomoLun

Bnagetb: - mpakTU4eckuMu HaBblkamMu Bblbopa
CXEMOTEXHUYECKUX  pelleHuin un  pacyeTta
napameTpoB W pexuMmMoB paboTbl 3MemMeHTOB
CXeMbl [ANs  peLleHus  KOHKPETHbIX 3agay



12. O6bemM AUCUUNUHBLI B 3a4eTHbIX eauHuLax/yac. - 2/72.
®dopma NpOMEXKYTOYHOWN aTTecTauum - 3a4et

13. TpyaoeMKoCTb No Bugam y4ebHom paboTbl

Bug yuebHom paboTbl

AyOuTOpHbIE 3aHATUSA

nekumm

npakTu4eckme

nabopaTtopHble

MK

CamocTodaTtenbHasa paboTa

dopMa NpoMeXyTOYHON aTTecTaumm
UToro:

B TOM 4ucne:

13.1. CopgepxaHne gUCUMNIINHDI

HanmeHoBaHwue pasgena
ONCUMNNUHbBI

Ne n/n

1.1 OnekTpodusnonornyeckmne
MEeTOoAbl NCCNeaoBaHUSA
6unoobbekTa.BnomeauuUmMHck
ue curHansbl.

1.2 N3meputenbHo-
AvarHocTmnyeckas u
TepanesTMyeckas cucrema
ONsa n3amepeHus
dun3nonornyecknx
nokasaTenen n Tepanuu

13 M3amepeHunsa anekTpnu4eckmx

BerM4YnH n curHanos

1.4 AHanoroBble MeTOoAbl U
yCTponcTBa 06paboTku
OVOMeANLMHCKUXCUTHANOB.

TpyaoemMKocTb
Bcero Mo cemecTpam
Cemectp C
50 50
22 22
22 22
6 6
22 22
3aver
72 72

Peanusauuns
pasgena
ONCUMMIWHBI C
NMOMOLLbIO
OHMawnH-Kypca,
OYMK*

CopepxaHve pasgena aMCunnimHbl

1. Nekuun

MpeomeT MeaNLMHCKON 3NEKTPOHUKN.
OnekTpoduanonorniyeckne MeToabl MCCnegoBaHus
PYHKLMOHaNbHOro cocTosiHuSA brnoobbekta
(brodmamnyeckue NpuHLMNLI).

OCHOBHbIe XapaKTepPUCTVKN CBOMNCTB U NapamMeTpoB
n3ny4yeHnn n pusmdeckux nonen bnoobnekra.
dusmonornyeckme nokasarenm.

BromeguuuHckune curHansl (BC).

O606LLeHHas CTPYKTypHasa cxema U3MepUTENbHO-
OMarHoCTUYECKON 1 TepaneBTUYECKON CUCTEMBI.
KpaTkas xapaktepuctmka yHKLMIA, TpeboBaHNA 1
CBOWCTB OTAENbHbIX KOMMOHEHT CUCTEMBI.
OcobeHHOCTM NonyyeHus, 0bpaboTku un
WHTepnpeTauun 6GUomMeanLMHCKUX CUTHAMNOB.
Jatunkm meguko-6monormyeckorn MHopmauun.
OnekTpoabl AN cbeMa Meauko-bronornyeckom
WHopmaunn.

Mpupoaa n CToYHWKK apTedakToB 1 NOMeX Mnpu
N3MEepPEHUN,NPaKTUIECKME NYTU UX UCKITKYEHNUST UMK
ocnabnexus.

M3mepeHmne anekTpu4eckmx BENMUYNH, CUTHasoB 1
OCHOBHbIX MApamMeTPOB ANIEMEHTOB B 3NIEKTPUYECKNX
Lensix U 3MeKTPOHHBLIX CXeMax
AHarnoroeble MeToabl U cpeacTBa 06paboTku
BMOMeaNLMHCKMXCUTHAroB
AKTUBHbIE PUNbTPLI. JIMHENHBbIE
WHENMHENHbIECXEMBI
006paboTKNOMOMEQNLIMHCKMXCUTHANOB
(andpdbepeHumnaTop, nHTerpaTop, norapummyeckuii
ycunutens u.T.4.)

N3meputenbHblie ycunutenu. OCHOBHbIE
XapaKTePUCTUKM.
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1.6

3.1

3.2

3.3

3.4

LUndposble meToabl 1
ycTponcTea 06paboTku

OVOMeANLMHCKMX CUTHArOoB.

AHarnoro-umdgpoBas
3MNeKTPOHUKa B
MeOULMHCKON annapaType

M3mepeHuns anekTpu4eckmx
BEMNYMH U CUrHanNoB

AHanoroBble MeTOAbI 1
ycTponcTBa 06paboTkM

OromMeANLIMHCKUXCUTHANOB.

Lindpposble meToabl 1
ycTponcTea 06paboTku
BuomMeaNLMHCKMXCUrHanoB

AHanoro-undgpoBas
3NEeKTPOHMKa B
MeaMLMHCKON annapaType

Lincdpoeble meToabl 1 cpeacTBa 06paboTkm
B1MoMeaNLIMHCKNX CUTHAIIOB.
OnemeHTbl anrebpbl norvkn. CUHTE3 NOrMYECKMX
YCTPONCTB.
BasoBble nornyeckne anemeHTbI.
YcTponctea KOMOMHALMOHHON NOrMKN
(Tpurrepbl, CHETYMKK, reHepaTopbI, KOMMNapaTopsbl).
[NpeobpasoBaTenu kogoB
AHanoroso-undpoeble (ALIM) npeobpasoBaTenn.
OCHOBHbIE XapaKTEPUCTUKHN
Lindpo-aHanorosble (LIAI) npeobpasoBaTenu.
OCHOBHbIE XapaKTEPUCTUKM.

2. labopaTopHble 3aHATUSA
ViaMepeHne aneKkTpu4ecknux BENWYMH, CUTHamnoB 1
OCHOBHbIX MApamMeTpOB 3IEMEHTOB B 3NIEKTPUYECKNX
Lensx 1 3NeKTPOHHbIX CXeMax
VccnegoBaHve xapakTepycTMK NOTyNPOBOOHNKOBbIX
npnbéopos
TpaH3UCTOpPHbIE YCUNUTENN.
OneKTPOHHbIE YCTPONCTBA Ha ONepaLMOHHbIX
YCUNUTENSAX
'eHepaTopbl CUrHaNoOB Ha ONepPaLNOHHbIX YCUITUTENSIX
AKTUBHbIE OUMNBTPbLI HA ONEPaLMOHHBLIX YCUIUTENSX
Jlornyeckne anemMeHTbl U CXembl
WccnegosaHve undpoBbIX YCTPONCTB
nocrneaoBaTenbHOro Tuna (Tpurrepbl, permcTpsl,
CYETYUKM)
VccneposaHve npeobpasoBaTtenen kogos
(newwndpatop, wudpaTop, 4eMYNbTUNIIEKCOP U
MYFMbTUNIEKCOP).
VccnenosaHne umgpoBoro komnaparopa
VccnenoBaHve MHTerpaneHoro Lugpo-aHanoroBoro
npeobpasoBarensi
ViccnegoBaHue nHTerpansHoro 8-paspsigHoro
aHanoro-uMdpoBoro npeobpasoBarernsi.

13.2. Tembl (pa3genbl) AUMCLUMNNUHBI U BUAbI 3aHATUN

Ne
n/n

(pasgena) gucumnivHel

HanmeHoBaHue TeMbl

OneKkTpodU3NONorn4ecKku
e MeToAbl UCCNefoBaHuUs
BroobbekTa.
BrvomeaunuuHckue curHansl
(BC) N3mepuTenbHo-
AnarHocTunyeckas "
TepaneBTU4eckasl cuctema
ONsl uamepeHus
hU3MONOrNYeCKmX
nokasaTenen n tepanuu.
N3mepeHus
3MNEKTPUYECKUX BENUNYMH U
CWrHamnoB

AHanorosble MeTOAbI 1
ycTponcTBa 06paboTku
6UoMeaNLIMHCKMXCUIHAMo

B

Lindpposble meTtoabl 1
ycTponcTBa 06paboTkm
BromeanLMHCKNXCUrHano

Jlekunun

Buabl 3aHATUIA (KONM4ECTBO YacoB)

CamocTtosaT
T € 6o T

Mpak ny Jla pa opH rK

paboTta

Bcero

21



B.
AHanoro-uugposas

6 MEeKTPOHMKa B 3 4 1 4 12
MeANLUHCKOMN
annapaTtype
UToro: 22 22 6 22 72

14. MeToauyeckne ykasaHus ansi o6y4arLmxcsa No 0CBOEHUIO AUCLUMNIINHDI:

N3noxeHne matepunana npenogasatenem Heob6xoaumMo BecTu B popme, JOCTYNHON A1 NOHUMAHWUS.
Ana ynydweHnss ycBoeHuss ydyebHoOro wmaTepvana HeobxoouMo MPUMEHATb TPaaUUMOHHbIE U
COBpEMEHHbIE TexHu4eckme cpenctBa obydveHus. [Ona camoCTOATENbHOrO M3yyYeHust BblOMparoTcs
pasaenbl AUCUMNVHDBI, YCBOEHME KOTOPbIX HE0H6X0AMMO ANS BbINOSTHEHUS NPaKTUYECKUX 3aHATUN.

CtynoeHTam Ha nekumsax HeobxooumMo BeCTU NOAPOOHLIN KOHCMEKT M cTapaTbCA MOHATb MaTtepwuan

ANCUMNANHBI, HE CTECHATbCA 3ajaBaTb MpenogasBaTeniio BOMNPOCbl ANis Yriy6reHHOro MnoHMMaHus
KOHKPEeTHbIX npobnem. [na nomHOro noHUMaHWs Martepuana crnegyetr akTMBHO MCMONb30BaTb
KOHCYNbTaLuMM W NpakTuyeckne 3aHATUSA. [ns caMOCTOATENbHOro U3yvYeHus pasfernoB AUCLMNIWHGI,
pEeKOMEHAOBaHHbIX MpenogaBaTenemM, HeoOXOAMMO WMEeTb Y4eOHMKM M3 Cnmucka OCHOBHOW UIu
AOMOMHUTENBHOM NUTepaTypbl.
Mpn nogroToBke K nabopaTopHbIM 3aHATUSAM OBOy4valoLMNCA MOXET, UCnonb3yst pabo4dyio nporpammy
ANCUUNANHBI, YACHUTb TEeMY NPeacTosAWero 3aHATUSA. 3aHATUS BbINOMHSATCA Npu nocneaoBaTenlbHOM
N3yYEeHUN TeM OUCLMNIUHBI U NPeacTaBnAlT coOON BbIMOMHEHUE NPaKTUYEeCKMX 3adady npegMeTHON
obnactm ¢ uenbko BblpaboTkM y oOyyaloWMXCa HaBblkOB pelueHus. lNMepen nposBefeHWEM 3aHATUS
npenogaesatenb MHpOpMUPYeT obydalowmxcs O Teme 3aHATUs, MeToaukax Oyayuwimx pacyeTos,
coobuiaeT o uensix, 3agadax, nopsigke NpoBeAeHUs U KpUTEPUAX OLEHKM pe3ynbTaToB paboThbl.

B 3aBMCUMMOCTM OT rOTOBHOCTM OBy4vatoLmMxcsa K nabopaTopHOMY 3aHATUIO MpernofaBaTenb MOXeT
006BACHUTL X0 peleHus Tunoson 3agaudn. [anee oby4varowmecs nonyyarT 3agaHue U Bpemsa Ha WX
BbiNnonHeHue. lNocne BbINOMHEHWS 3afaHuK npenodaBaTenb OUEeHMBaEeT MPaBUITbHOCTb UX peLueHus,
pa3bupaeT owmnbKNn, AONYLLEHHbIE B XOA4E pPeLleHuns], B Crlyd4ae UX BO3HUKHOBEHUS.

CamocTtodatenbHasi pabota saBnsieTcd obs3aTenbHOW AOnsi Kaxgoro obyvarowlerocsi, ee obbem
onpeaendeTcsa gaHHOW paboyern nporpamMmmMon aucumninHel. [NaBHasi 3agavya caMOCTOATENbHOM paboThl
— pasBuUTME CaMOCTOSITENbHOCTM, OTBETCTBEHHOCTM, TBOPYECKOro noaxoda K pelleHuio npobnem
y4ebHOro 1 npoeccnoHanbHOro YpoBHS. B xope ayautopHou CaMOCTOSATENbHON  paboTbl
obyvatolimecsa y4yacTBylOT B NOATOTOBKE K NPAaKTUYECKMM 3aHATUSM, Yy4acTBYHOT B OOCyXAaeHun 3agav,
BbINOMHAT 3aJaHUs NPaKTU4EeCKOro 3aHaTus. BHeayauTopHasa camocTosTenbHas paboTa BKNo4vaeT
n3ydeHne cnpaBoOYvHOM nuTepaTypbl, y4eOHOM OCHOBHOW U SOMOMHUTENBHOW NUTEpaTypbl, NOAFOTOBKY K
cobecenoBaHUIO 1 COCTaBreHne oT4yeTa No nabopaTopHOMY 3aHATUIO.

15. NepeyeHb OCHOBHOM U AOMOJNTHUTENBLHON NUTEpaTypbl, PeCYPCOB UHTEPHET,
Heo6X0AUMBbIX ANsi OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nuTeparypa:
Ne n/n NcTouHmnk

Kanakytckun, J1. . AnnapaTtypa n MeToabl KMMHUYECKOro MOHUTOpUHra: YyebHoe nocobue [TekcT] /
J1. . Kanakytckun, 3. C. MaHenuc. — Camapa: CIr'AY, 1999 — 160 c.
PanransH, P. M. AHanu3 6uomegnumHckmnx curHanos. MNpaktuyeckmun nogxoa [Tekct] / MNep. ¢ aHrn.
Moa pea. A. T. Hemupko — M.: duamatnut, 2007. — 440c.
lNyces, B. I". NonyyeHne nHdopmaLmm o napameTpax n xapakTepuctukax opraHmama u cusnyeckue
MeToAbl BO3aencTBus Ha Hero [Tekct] / B. I'. N'yceB — M: MawuHocTpoeHue, 2004. — 597 c.
Wnsacos J1.B. BuomegunuunHckasn nameputenbHasa TexHuka: Yueb. nocobue ans sy3os/JI.B. Minacos. —
M.: Bbicwl. wk., 2007. — 342 c.: un.
Tutue Y. NonynpoBoaHMKOBas CXeMOTeXHUKa, B 2-X Tomax : 12-e nsa. / Y.Tutue, K. leHk — «doaeka-
XXl», 2008 — 1.1- 832c., 7.2 — 944c., Un., CXeMbl.

©) gononHuTensHasa nuTepaTtypa:

Ne n/n McTouHmnk
6 CnpaBo4YHMKNO (PyHKLMOHaNbHOW AuarHocTuke. Nog obwen pepakumen akagemmuka AMH CCCP
npod. J1. . Kaccupckoro MspatensctBo « MEOVMUWMHA » Mocksa: — 1970. — 823 c.
7 ®epoTos A.A., Akynos C.A. NamepuTenbHble NpeobpasoBateny GMoMeanLMHCKMX CUrHaNoB cCUCTeEM

KNHUYeckoro MoHuTopuHra. — M.: Pagno u ceasb, 2013. — 250 c. — ISBN 978-5-89776-016-9



Ky3oBkuH B.A. CxeMOoTexHn4Yeckoe MoaenmpoBaHme anekTpudeckmx yctponcts B Multisim: : YuebHoe
noco6ue/ B.A. KysoBkuH, B.B. dunatos. — 2016. — 336 c.

XepHutep Mapk E. Multisim ® 7: CoBpemeHHas cnctema KOMnboTEPHOrO MOAENNPOBaHUSA U aHanM3a
9 CXeM 3NEeKTPOHHbIX ycTporcTB. (IMep. ¢ aHrn.) / MNep. ¢ anrn. Ocunos AW . — M .: iagatenbcknii 4om
OMK npecc, 2006. — 488 c.: un.

B) MHCpOPMALIMOHHLIE 3MIEKTPOHHO-006pa3oBaTebHbIE pecypchl (oduUmnanbHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc
www.lib.vsu.ru
https://lib.vsu.ru/elib/texts/method/vsu/nov06109.pdf

16. MNepeyeHb y4eObHO-MeTOAMYECKOrO 0b6ecnevyeHns AN CaMOCTOATeNIbHOM paboTbl

McToYHMK
MegawnunHckas anekTpoHuka. Yactb 1. YuebHoe nocobue. - Cabypos A.H., Jonrononos M.A., JaHunos
1 N.A.—BI'Y. 2020. - 46 c.

Ne n/n

17. OGpasoBaTenbHble TEXHONOrnu, ucnonb3yemMbie Mpu
OVUCUMNIUHBLI, BKMKOYash AUCTaHUMOHHble obpasoBaTenbHble

3nekTpoHHoe oby4yeHune (J0), cmewaHHOe o0by4eHue):
Mpu npoBeeHWUM 3aHATUIA NO AUCUMNIIMHE UCMONbB3YIOTCA cneaytowme obpasoBaTernbHble TEXHONOMMU:
— aKTUBHbIE U UHTEPAKTUBHbIE (DOPMbI NMPOBEAEHUS 3aHATUN;
— KOMMbIOTEPHbIE TEXHOMOTNM NPU NPOBEAEHUN 3aHATUN:
— Mpe3eHTauMoHHble MaTepuarbl U TEXHOMNOMMK Npu 06 bACHEHUN MaTepuana Ha nabopaTopHbIX 3aHATUAX;
- cneumnanusnpoBaHHOe NporpaMmmMHoe obecneyeHune npy NPoBeAEHUN NPAKTUYECKUX 3aHATUN;
- pas3bop KOHKPEeTHbIX CUTyauuh Npu MOCTaHOBKE LUernen u 3agad kpaspaboTke npuknagHblX nporpamm, npwm
BblbopenporpaMMHoro  obecrneyeHnss Mo YCTAHOBMEHHLIMKPUTEPMAM, nNpu pas3paboTke nporpamm Mo
NpegyCMOTPEHHbIM anropMTMam U MeTodam.
[nsa camocTtosTenbHol paboThl ucnonbayeTtcs O6C YHuBepcuteTckas bubnumoteka online,www.lib.vsu.ru -3HB
Bry

peanusauum
TeXHONOrum

y4yeOHOM
(AoT,

18. MaTepuanbHO-TeXHMYECKoe obecneyeHne AUCLUMUNIINHDI:

KomnbloTepHbli  kmacc  (ans npoBeaeHust
NEeKUMNOHHbIX nnaGopaTopHbIX
3aHATUN, TEKYLLLErOKOHTPONS "

NPoMeXyTo4HOU aTTecTauun), aya. 506 1

KomnbloTepHbIi Knacc, ayguTopus  Ong
rpynnoBbIX WM WMHOMBWUAYaSbHbBIX KOHCYNbTaLuWn,
nomelleHne [nOnsi caMOCTOSITENbHOW paboTbl
(r.BopoHex, nnowaab YHuBepcuteTckad, A.1,

CneunannsmpoBaHHas mebenb, KOMNbIOTEPHI
Pentium-II, Il (8 wT.), 06beanHEHHbIE B NOKaNbHYHO
CeTb C BO3MOXHOCTbIO  TMOAKIMIOYEHNS K ceTu
«UHTEpHET»

CneuunanunavpoBaHHas mebenb, KOMNbIOTEPHI
(cnctemHble 6noku Intel Pentium-IV, moHuTOpbl LG
FLATRON L17428-8F) (30 wT.) ¢ BO3MOXHOCTbIO
noaknoydeHns Kk cetn «NHTepHeT» n obecneveHvem

Joctyna B 3MEKTPOHHY  MH(OPMAaLMOHHO-
oGpasoBaTenbHylo cpefy yHuBepcuTeTa

nom.l, ayg. 40/5)

19. OueHou4HbIe cpeacTBa ANs NPoBefeHUs TeKyLLen U MPOMEXYTOYHON aTTecTauum

[MopsiAoK OUEeHKM OCBOEHUS obyyatowmmmncs y4ebHoro maTtepuana onpegensieTcs
coaepxaHMeMm criegyLmx pasgenoB ANCUMNINHDIL

HaumeHoBaHue pasgena NugukaTop(bl)

Ne

n/n ancunnnuHel (Mogyns) KomneTeHuuns(un) JOCTMKEHUSI OueHouHble cpeacTBa

AnekTpoduanonornyeck KoMMeTeHLUn
ne MeToabl OrMK-3: CnocobeH Or1K-3.1 Oka3biBaeT
253; %i‘;ii:”ﬂ MCNosib30BaTb MeANLUMHCKYIO NOMOLLb C

1. ’ cneuuanmMsanMpoBaHHO  MUCMOJIb30BaHWEM YCTHbIN ONpoC
BrnomeaunumHckme
o € AMarHoCcTuyecKoe 1  cneumnanmanpoBaHHOro
MiaMepuTenbHO- ngqeGHoe nmarlgoamqecmro "
[MarHoCTNYEcKas! 1 obopynoBaHue, neyebHoro

2. MPUMEHATb obopynoBaHus,


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

HaumeHoBaHue NHaukaTop(bl)

n,;lli pasgena guCLMNIIMHbI KomneTteHums (1) OOCTVKEHUS OueHouYHbIE cpeacTBa
(Mmoayns) KOMMeTeHLmmn
TepaneBTu4eckas MeaMLMHCKME MEAMLMHCKMX U3AENnH,
cucTtema ans nsgenus, NnpeaycMOTPEHHbIX Ans
n3mepeHna JNleKapCcTBeHHble MCMOJIb30BaHUS B
UK CPeAcTBa, npodeccroHanbHoM
nokasaTenewn n Tepanum e
NPOAYKTbI N FreHHO-
N3amepeHus
3. BNEKTPULECKNX BENMYMH  1ayiionorym,
npeaycMOTpeHHble
AHanoroBble MeToabl U nopsfikaMy
yCcTponcTBa 06paboTkm
4. OroMeanNLMHCKMXCUTHan o oTYeT Mo
nabopaTtopHbIM
Lindposblie meToab! 1 3aHATUSIM
ycTponcTtea 06paboTku
5. BUOMEAMLIMHCKUXCUrHar
OB.
AHanoro-uudgposas
3NEeKTPOHMKa B
6. MeANLNHCKON
annaparype
lMpomexyToyHas aTTecTtaumsi MepeyeHb BOMPOCOBK
doopma KOHTporsi —3a4eT savety, KM

20. TunoBbIe OLEHO4YHbIE CpeacTBa U MeToAMYecKMe Mmatepuanbl, onpegensowme
npoueaypbl OLleHNBaHUS

20.1. TeKyWMN KOHTPOSb yCreBaeMocCTH

KoHTpornb ycneBaemMocTu no AMCUUMNINHE OCYLLECTBNAETCS C MOMOLLLIO CReayoLmMX OLEeHOYHbIX
CPEACTB: OTYeT No NlabopaTopHbIM 3aHATUAM

MepeyeHb NabopaTopHbIX 3aHATUN:

1.M13mepeHne 9neKkTpU4ecKMx BENIMYMH, CUrHarnoB W  OCHOBHbIX MapamMeTpoB 3fIEMEHTOB B
9NEKTPUYECKMX LIensX N ANEKTPOHHbIX CXemax.

2.WccnegoBaHune xapakTepucTUK NonynpoBOAHNKOBLIX NPUOOPOB.

3.TpaH3nCTOpHbIE YyCUNUTENN.

4.2neKTpOHHbIE YCTPOMCTBA Ha ONEePaLNOHHBIX YCUNUTENAX

5.leHepaTopbl CUrHaNoOB Ha ONepPaUMOHHbIX YCUITUTENAX

6.AKTMBHbIE (PUNBbTPLI HA ONEPaLNOHHbBIX YCUNUTENSAX

7.Jlornyeckune anemMeHTbl N CXeMbl

8.UccnepoBaHue LMdpOBbLIX YCTPOMCTB NOCHEeA0BaTENBHOIO TUNAa (TPUIrepbl, PEMMCTPbI, CHETUMKN)
9.MccnenoBaHne npeobpasoBaTenen kogos (AewwmdpaTop, Wwugpatop, 4eMynbTUNNEKCOP 7
MYNbTUMNNEKCOP).

10.UccnepoBaHune LmdpoBoro kKomnapaTopa

11.AccnepoBaHme MHTErpanbHOro Mg po-aHanoroBoro npeodpasoBarens

12.VMiccnepoBaHne nHTerpanbHoro 8-pas3—psaHoro aHanoro-undgpoBoro npeobpasosaTens.
TpeboBaHusa K opopmMneHuto oT4yeTa:

PesynbTaTbl pacyeTHOro 3afjaHwa W 3afaHUA Ha 3KCNepUMEHT 3aHOCATCA B OTYeT, COCTOALWUA U3
TUTYNBHOrO Nucta (Ha KOTOPOM YyKasblBaeTCs HaMMeHoBaHWe kadyedpbl, Ha3BaHWe WM uenb paboTbl,
damunusa ctygeHTa u HoOMep rpynnbl), YEPTEXKEN CXEM ANEKTPUYECKMX Lienen n ycTponcTs, Tabnuy ansa
3aHeceHns pesynbTaToOB M3MEPEHUN U BbIMOSHEHHbBIX PacYeTOB, OCLMINIOrpaMMbl U XapaKTEPUCTUKN
nccnegyemblX 3NEKTPOHHbIX YCTPOMCTB, NepeyeHb UCNOoNb30BaHHbIX B paboTe npubopoB M BbIBOAbI MO
paboTe.

OnucaHne TexHonorMu NpoBeaeHus



BbinonHeHHas B nonHoMm 06béme paboTta 3awmuiaeTca. Ha 3awmte ocoboe BHMMaHWeE yaenseTcs
COOTBETCTBMIO pacCYMTaHHbIX U SKCNEPUMEHTArIbHO MOMYYEHHbIX AAHHbLIX U1 OOBACHEHMIO UX BO3MOXHbIX
pacxoxaeHui. MNepepn 3awmuTon paboTbl HEOOXOANMO OTBETUTL HA BOMPOCHI TECTOBLIX 3a4aHuM.
TecTOBbIE 3aa4aHUA

1.A3mepeHmne aneKTpU4eCcKMX BeJIMYMH, CUATHANOB U OCHOBHbIX NapamMeTpPOB 3J/IEMEHTOB B
ANeKTPUYECKUX LIeNAX U 3NTIeKTPOHHbIX cXemMax

1. YkaxuTte, yemy paBeH nepuoaT konebanns 3C NCTOYHNKA CMHYCOMOANbHOIO HanNpsXKeHnst e = 2

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

2. YKaxuTe, Kak U3BMEHUTCS MHAYKTUBHOCTb KaTYLLUKKX, €CIN YBENNYUTb YacTOTy CUMHYCOMAANbHOMo

HanpskeHund B 4 pasa?
BenuumMHa nHOyKTUBHOCTN HE U3MEHUTCSA
MHOYKTUBHOCTb KaTyLLKW YMEHbLUUTCS B Ba pasa

MHOYKTUBHOCTL KaTyLLKM YBENUYUTCA B4 pasa

MHAOYKTMBHOCTbL KaTyLLKN YMEHbLUUTCA B 4

pasa
3. YkaxuTe, Yemy paBeH yron ¢ B nocnegosartensHon RL-Lenn, ecnn n3BecTHbl 3HA4YEHUS
cuHycomaanbHoro HanpsbkeHnst U=10 B,Tokal = 1 A n mowHoctn P = 8 BT?

90° - 45° 37° -30° 27°
4. KoHgeHcatop ¢ émkocTbio C = 1/6280 ® ycTaHOBMEH B LIENV CUHYCOMAANbHOMO TOKa C HanpsbKeHueMm u

= 2-220sin(2w -1000t +7 /6) B. YkaxuTe, yeMy paBHO CONPOTUBREHMe KoHaeHcaTopa?

0,22 Om 0,440m 20wm 1 Om 4 Om
5. YkaxuTe, Yemy paBeH BpeMeHHOM UHTepBar, COOTBETCTBYIOLLNA yINy caBura das, paBHoro 45°, npu
YyacToTe MccreayemMbix NEPUOANYECKNX curHanos, paeHon 100 My?
1 mc 1,25 mc 1,5 mc 2 MC 4 mc 5mc
2./ccnepgoBaHue XxapaKTepMUCTUK NONyNnpOBOAHUKOBbLIX Npu6opoB

1. YkaxuTe, kakon ¢popmyrnon onuceisaetca BAX p-n-nepexona?
U=RII=GU Il =Ilg(€Y/9T-1) | = qu32
(pr~ 25 MB — TemnepaTtypHbINNOTEHUMAnN anekTpoHa npu Temnepatype t = 20 °C)

2. HasoBuTte Tunbl npoboeBp-n-nepexofa v gante nx KpaTKyr XapakTEPUCTHUKY.

3. YkaxuTe, Kakon yqactok BAX ctabunutpoHa siensetcs paboymm?

Mpsmon  OOGpaTHLIN Bcs BAX YyacTok ¢ oTpyuaTenbHbIM
AndbdepeHumanbHbIM CONPOTUBIEHNEM

4. N3BecTHbl napameTpbl ctabunutpoHa: Uemuon= 30 B;lemmin= 10 MA; lom.max = = 50 MA; lemnom =
(Iemmax + lemmin)/2 = (50 + 10)/2 = 30 MA. YKaxuTe, yeMy paBHO AUHAMMU4YECKOe COMpPOTUBIIEHUE
CTabMNUTpPOHa B OKpecTHOCTU paboyven ToukM (cumtas paboumi ydactok BAX ctabunutpoHa
NVMHENHBbIM), €Crin HanpsXXeHue HacTabunuTpoHe Ha pabodyem yyacTke He AOMKHO M3MeHsITbCA bornee
0,1 %?

0,3 0m 0,5 Om 0,75 Om 1,0 Om 1,25 Om

5. [lns napameTpu4ecKoro ctabunmaaTopa cripaBeaimBo COOTHOLLIEHNE
AUcm / AU&X: Rcm.duH /(R6+ Rcm.duH)-

OTkyga cnefyet, 4To conpoTuBneHne 6annacTtHoOro pesncropa

Ro= (AU ! AU, —1)R e o

YKkaxute, 4emy paBHO CcOMpPOTUBIEeHUebGannacTtHoro pesucropa B Cxeme crabunmsaumm
HanpshKeHUs, ecnv HanpsbhkeHne Ha eé BxoaeUsx,paBHoe 60 B, nameHsietca Ha 10 %, a namMeHeHue
HanpsbkeHna Ha ctabunuTtpoHe He npesblwaeT +0,1 %? HomuHanbHOe HanpsikeHue cTabunutpoHa
Uemnow= 30 B, a ero gnHammu4yeckoe conpotuBneHnn Remaouw= 1 OM.

~200 Om 300 Om ~500 Om 750 Om ~1,0 kKOm
6. YKaxmTe COOTHOLUEHUEe MEXAY CTaTUYECKUM Rem.cmam M QUHAMUYECKUM Rcm.oun CONPOTUBIIEHNAMUN HA
paboyem yyactke BAX TMNOBLIX KPEMHUEBLIX CTAOUTUTPOHOB.

Rcm, cmam=— Rcm,dLIHRcm. cmam< Rcm, OUHRcm. cmam> Rcm. OuH



7. YKaxuTe, YeMy paBeH BpeMeHHON MHTepBar, COOTBETCTBYIOLLMIA 3afepXKKe ynpaBnsawoLero
nMmnynbca TMpUcTopa Ha 45°, npu yactoTe aHO4HOro HanpsikeHusl, pasHon 50 My?

1 Mc 1,25 mc 1,5 mc 2,5 mc 4 mc 5 mc
8. YkaxuTe, Kak Ha3bIBalOT B OTEYECTBEHHOW NnTepaType TUPMUCTOP, NPOMYCKaoLWNN TOK Npu
NOMNOXUTENbHOW 1 OTpULAaTenbHON NOMyBOMHAX aHOLHOMO HaNPsXKeHns?

OuHucTop OunakTpuHuctopTprakCummuctop
9. YKkaxuTe, BO3MOXHO I nocne oTnnpaHnga TUpUcTopa 1 NONOXUTENbHOM HamnpsikeHUM Ha ero aHone

npepBaTb NpOTEKaHWE aHOLHOrO TOKa MOCPEACTBOM M3MEHEHUS MOMSAPHOCTU  YNpaBnsoLWEero
nMnynoca?

Ha Bo3moxHo Tonbko
BO BCEX TuNax TMPUCTOPOB HeBo3amoxHo B CreumanbHbIX TMNax TMpUCTOpPOB
10. HasoswuTe pexumbl paboTbl 6GUNONSPHOro TpaH3UCTopa 1 AanTe NXKPaTKY0 XapakTepucTuKy.

11. YkaxunTte, kakon ¢popMyriom onncbiBaeTcs KO3auULUNEHT nepedaym no Toky hyis GBunonsapHoro
TpaH3ucTopa?

ho15= AUk IAlk ho1n= (00 —1)/o ho1n= Al /Al ho15 = Al [Al g Usy

|p=cons —COns

12. YkaxuTte, BKaKON cxeme BKMYeHUA G1nonspHoro TpaHucTopa:
a) MakcumarbHOe 8XO0HOE COMPOMUBIIEHUE:

Bcxeme ¢ O3 Bcxeme ¢ OB Bcxeme ¢ OK
0) makcumarbHbIU KO3ghghuyueHmMycuneHus rno MoWHoOCMu:
Bcxeme ¢ O3 Bcxeme ¢ OB Bcxeme ¢ OK?

13. YKaxnte nopagoK BXOAHOrO CONPOTUBNEHNS MNOMNEBbLIX TPAH3UCTOPOB, BKITHOYEHHbIX MO CXEME C
OW: OecaTtkn-coTHn om; [1eCATKN-COTHU KUMNOM,; [lecaTkn-coTHn meraom.
14. Ykaxnte BO3MOXHYI0 MaKCUManbHYK 4acToTy Npeobpa3oBaHusi CUTHANoB B YCTPONCTBax Ha 6ase

noneBoro TpaH3nucTopa:
a) ¢ ynpasnisaruuMp-n-nepexooom:

500 MIwu; 1...21Tuy; 8...10 ITwy; 12...18 Tw;
0) ¢ u3onuUpPoB8aHHbIM 3amMeopPOM:
500 Ml wy; 1...21Ty; 8...10 I'Tw; 12...18 Ty
15. YKaxknute HOMepCTOKO-3aTBOPHOW XapaKTEPUCTUKN M-KaHaITbHOrO NONeBOro
TpaHaucTopa: a) 1 2 3

©) ¢ ynpasnsaowump-n-nepexooom:

1 2 3
B) CO BCTPOEHHbIM KaHalmoM:
lco 1 2 3

16. KakoB chmanyecknin cmbicnh-napameTpoB M NpU Kaknx yCrioBusix
nx onpeaensoT?

17.. YkaxuTte, Kakas cxema BKNIOYEHUs GUNONAPHOro TpaH3nMcTopa Hanbonee pacnpocTpaHeHa?

Cxema c O3 Cxema c OK Cxema c Ob
18. YkaxuTte, kKakme OCHOBHbIe HOCUTENN3apAAo0B B NoNeBoM TPaH3UCTOpE:
a) C M-KaHasloM: 3NEeKTPOHbI; ObIPKNY; 3NEKTPOHbI N AbIPKY;
6) ¢ p-KaHasIOM: 3NEKTPOHbI; ObIPKY; AMEKTPOHbI N ObIPKN.

19. Ykaxute, Kakumy npenmyillectTBamm obrnagatoT Nofnesble TPaH3MCTOPbI MO CPAaBHEHUIO C
ounonsipHeIMnN?

71 Manon MHepunOHHOCTbIO, 0BYCNOBMNEHHON TOMbKO MpoueccamMmn nepesapsakm ero BXOAHOW u
BbIXOAHON émKocTern. B  nonesbIX TpaH3UcTopax OTCYTCTBYIOT MpPOLECChbl HakannueBaHuga U
paccacbiBaHns OOBLEMHOrO 3apsga HEOCHOBHbIX HOCUTENEW, OKasblBaloLMX 3aMeTHOe BhUsdHME Ha
ObicTpoaencTene GUNONAPHBLIX TPAH3UCTOPOB.

[J MOHWXEHHbIM BbIXOAHBIM CONPOTUBNEHUEM.

[ BbICOKMM BXOAHbLIM COMPOTUBIIEHNEM NO NOCTOSAHHOMY TOKY M BbICOKOM TEXHONOMMYHOCTHIO.

[ Bonbwunm nageHnem HanpshkeHnsa Ucy NPy KOMMyTaUMaX MarbliX CUrHaNoB.



[ bonbLuen TeMnepaTypHOM CTabUIbHOCTLIO €r0 XapakTEPUCTUK.
(1 MpeHebpexnTenbsHO ManbiM BXOAHbIM TOKOM, HE3ABUCSLLUM OT HanNpsKeHUst MeXay 3aTBOPOM U
NCTOKOM.

3.TpaH3UCTOpPHbIE yCUNUTENN.

1. YKaxute TN ycunuTens, y KOTOporo koauUneHT yCuneHnsa no HanpsikeHMUo MeHbLUE equHULbI.
TpaH3aucTopHbIN yeunutens B cxeme ¢ O3
TpaH3ucTopHbIn yeunutenbs B cxeme ¢ OK
OuddbepeHumansHbIn yenunuTtens

2. YKkaxunTe BblpakeHue KoahpuumneHTa yecuneHmsi No HanpsiKeHMo TPaH3UCTOPHOMO YCUNUTENS B
cxeme ¢ OD.

h21Rk ha1 (1+h)R
hi(l+hpRk) “ 1 X Y hit(@+h)Ro

3. YKaxuTe, Kak U3BMEHUTCS NONOXEeHUe Harpy304HOM JIMHUMU B TPAH3UCTOPHOM YCUMUTENE B CXEME C
03
a) npu ymeHbweHuu cornpomueneHusi Rk e uenu konnekmopa:
JInHua coBuHeTCs BNEBO
HaknoH NuHUM ymeHbLInTCA
JIHua coBuHeTCS BNpaBo
HaknoH nuHun yBenmuntcs
6) npu ysenuyeruu 3C ucmoyHuka numanus Ex:
JInHua coBuHeTCs BNEBO
HaknoH NuHUM ymeHbLInTCA
JIHua coBuHeTCS BNpaBo
HaknoH nuHun yBennuntca
4. YKaxnTte, Kakon KO3I(P(PULMNEHT YyCUIEHUANO HanpsKeHur B feumbenax MMeeT ABYXKacKagHbIN
yeunutenb, ecnu Ku = 100uKu; = 10, rae KuuKu; — k03hdUUNEHTBI YCUITEHMS NMEPBOrO N BTOPOro
KackagoB?
20 ob 40 pb 60 ob 80 ob
5. Onpepenute ko3 hULIMEHT yCUNeHns No MOLWHOCTU ABYXKACKagHOMro YCUNUTENS, €CNn Kaxabln
Kackag obecneuymBaeT gecsaTMKpaTHOE YCUNEHUe No HamnpsiKeHuto.

100 2000 400 10000

6. YKaxuTe, Kakyto ponb BCXeMe TPaH3UCTOpPHOro ycunutensd ¢ 037?
a)uepaemkoHOeHcamop Ca, 8KIIOYEHHbIU 8 UErb 3Mummepa:.
O6ecneunBaet OOC No NnepemMeHHON COCTaBMALLEN CUrHana
O6ecneunBaeT 6anaHc das
Pesko ocnabngset (yctpaHaeT) OOC no nepeMeHHON cocTaBnsatowen cnurHana
O6ecneuynBaeT nogady curHana obpaTHON CBA3WN Ha KOMNNEKTOp TpaH3ucTopa
6) uepaem pesucmop R, 8KMHOYEHHBbIU 8 Uyernb amummepa:
O6ecneunBaet OOC no nepeMeHHON COCTaBNSOWEN cUurHana
ObecneunBaeT 6anaHc amnnNnTyg
YcTtpaHsetr OOC no NnocTosiHHOM COCTaBnALLEN CUrHana
Ob6ecneumBaet OOC no NOCTosAHHOM COCTaBNAOLWEN curHana

7. YKaxuTe, COAEPXNUT N BbIXOQHOW curHan anddepeHumnanbHOro yeunmtens ¢ CUMMETPUYHBIM
BXOOOM 1 BbIXO40M MH(OPMAaLIMIOO 3HAKe MOCTOAHHOrO BXOAHOro curHana?

Ja Het

8. YkaxuTe npuunHbl apenda Hyna B AnddepeHumanbHbIX yCUnuTensx.

[J MogkntoyeHue K Bxoay andppepeHumnansHOro curHana
[1I3meHeHne TemnepaTypbl OKpyXatoLwen cpeabl Unn camopasorpesaHme TpaH3MCcTOpoB



[J Pasnuune B napameTrpax KOMMOHEHTOB OOHOW W TOW e MapKu, Hanpumep, HeoOMHaKOBLIE
COMPOTUBMEHNS 3MUTTEPHbLIX ObnacTte TPaH3UCTOPOB B YyCUNuUTene, BbINOSIHEHHOM MO
napannenbHo-6anaHcHON cxeme

[l BHewHWe gectabunumanpyolime akTopbl TUMNa Cun 3€MHOIo NPUTSXKEHNS

(1 CTapeHue aneMeHTOoB 1 konebaHne HanpsXXeHus NUTaHusa yeunuTens

9. YKkaxuTe XxapakTep uaMeHeHus koadduumneHTa yeunennsa KuycunurensHoro kackaga ¢ O3 npu
yBernMyeHn1 ConpoTuBneHmns pesmcrtopaRk.

KoadpdmumeHTt KuyBennuumrcs
3HayeHune koadpduumeHTa KuHe 3aBUCUT OT N3MEHEHMS CONPOTUBIEHNS Rk
KoadhdmumeHT Ku ymeHbLINTCS

10. MNosicHuTe HasHa4YeHUe genuTensa HanpsXXeHUARs — Rs; B CxeMe yeunutenbHoro kackaga ¢ O0.
Ob6ecneunBaeT HeOOX0AMMOE 3Ha4YEeHUEe NOCTOSIHHOIO HaMNpPsHKEHNs Ha 3MUTTEPHOM Nepexoae
npu NUTaHUN BCEX LIENEN TPpaH3MCTopa OT OAHOro OOLLIErO NCTOYHMKA NMUTAHUS
O6ecneunBaeT TeMnepaTtypHyto ctTabnnusauuio paboThl Kackaga
YctpaHsaeT OOC no NnocTosiHHON COCTaBnAoLLEN CUrHana
YBenuumBaeT BXO4HOE COMNPOTMBIIEHNE YCUNUTENBHOIO Kackaga

4.9neKTpPOHHbIe YCTPOUCTBA Ha ONepaLMoOHHbIX YCUNUTENAX
1. YkaxuTte, Kakme Kackagbl yCuneHus Bxogat B coctas OY?

3...4 ycunutensa HanpshkKeHUs Ha NoneBbIX TPaH3UCTopax ¢ 06LUM UCTOKOM U C
HenocpeaCTBEHHOM CBA3bIO MeXy Kackagamu
Tonbko anddepeHunanbHble Kackagbl YCUNEHNA HanpsKeHns
Ha Bxoge — guddepeHumnanbHbli yCUnuTenb, 3aTteM MPOMEXYTOYHbIE YyCUNUTENU, a Ha
BbIXO4e — ABYXTAKTHbIA YCUNUTESb MOLUHOCTW, BbINOSIHEHHbLIN Ha KOMMSIEMEHTapPHbIX
TpaH3ucTopax, paboTalolnx B pexxmMme aMUTTEPHbIX NOBTOPUTENEN
Tonbko Kackagbl ycunuTenem MOLLHOCTH
2. Ykaxute 3HavyeHua pauddepeHumanbHoro U cuHdasHoOro curHanoB npu nogaye Ha
nHBepTupylowmnn exog OY HanpsKeHns Usx = 0,545 B, aHa HEMHBEPTUPYIOLLNA—HANPSHKEHNS Usxe = 0,541
B

a) dugbbepeHuuarbHbIl cugHarr.

5 mB 4 vB 3 mB 2 mB
6) cuHgbasHbIl cusHart:
0,541B 1,086 B 0,545B 0,543 B

3. YkaxuTe koacpdpmumeHTblycuneHmaKuo: OY npu R = 10 kOM, Roc = 490 kOm 1 koaddpuumeHTe OY Ku
=105
a) uHeepmupyrowezo OY:

49 50 4900 5000
6) HeuHesepmupyrowezo OY:
49 50 4900 5000

4. YKaxnTe BbIXOQHOE HanpsikeHueUs.x MHBepTupytowero OY npm R; = 10 KOM 1 Roc = 500 KOM, ecnu
BXOAHOe anddepeHumnansHoe HanpsXKeHneuesx= 4 MB.

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

5. YkaxuTe, C MOMOLLbIO Kaknx CpeaAcTB U NPUEMOB obecrneunBaeTCsl HyneBoe HanpsbkeHne Ha BbIxoae
OY B oTCyTCTBUE BXOOHbLIX CUrHAMNoB?

T1MoppepxmBaeTca paboyasa TemnepaTtypa, ykazaHHas upmon-nsrotosmutenem OY
"1 Wcnonb3yeTcs ABYXNOSAPHbBIA U CUMMETPUYHBIN UCTOYHUK NUTaHUA, Hanpuvep, + 15 B
71 B coBpemeHHbIx OY B OTCYTCTBME BXOAHbLIX CUTHANOB BbIXOAHOW CUrHan BCerfga paBeH Hyro 1 He
TpebytoTcs cneumanbHble NPUémMbl KoppeKkLnn ero paboTbl
71 CHabxatoT OY cneumarnbHbIMU 3BEHbAMMW, NO3BOMNSAIOLLMMU NYTEM PEryrIMPOBKU YCTpaHUTb
BO3AENCTBUE HanNpsXKeHUs CMeLLEeHNs Hyns
{1 AnuTenbHOM NnpeasapuTensHon "TpeHnposkomn” pabotsl OY



6. YKaKuTe OCHOBHYIO NpUUMHY, nodemy OY 6e3 obpaTHbIX CBA3EN HENOCPELCTBEHHO B Ka4ecTBe
ycunutens He npumeHsaeTcs?
Hu3kunii n He cTabunbHbIN KO3hMLMeHT yeunenna Kugaxe y ogHoro tuna OY
OTcyTCcTBME BO3MOXHOCTU 3a4aTb KO puumneHT Ku
Bbicokun KoadhPULMEHT YCUNEHUs 1, Kak creacTeme, Bblcokas YyBcTBUTENBHOCTL OY, KoTopas
NPMBOOUT K €ro HacbILEeHNo 1 HecnocobHoCTM obpabaTbiBaTb BXOAHbBIE CUrHasbI

Hanuune gudpdepeHumnansHoro kackaga B cxeme OY
Tpebyembli BbICOKMI YpOBEHb (> 1 B) BXOAHOro pasHOCTHOMO curHana
7. YkaxuTte, B ycTporctBax Ha OY Bcerga nu doopMmnpyeTcsi UHBEPCHbIN BbIXOLHOW CUrHan?
Ha Het
13. YkaxuTe, kakyto chopMy npnobpeTaeT BbIXOAHOM curHan nHeeptupytowero OY npu s3HaunTernbHOM
yBerim4eHum BXOQHOrO CUHYCONOAnNbHOro Hanps»KeHns?
BunonspHble nonyBonHbl, 6n3kue K TpeyronbHon hopme
BunonsipHble NonyBonHbI, 6rM3kue K TpaneunngansHon dopme
B B1ae npsaAMoyronsHOM BOSHbI
OcTaéTtcsa cnHycovaanbHom
5.NeHepaTopbl CUrHaNOB Ha onepauoOHHbIX YCUNTUTENAX

1. VYkaxuTe npuU3HaKW, XapakTepuaylline noctpoeHne un  paboTy  aBTokonebaTtenbHbIX
MynbTUBMOPATOPOB, NOCTPOEHHLIX Ha OY.

[1 ObpaTHble CBA3W BLINOSHSOT NO NEPEMEHHOMY TOKY
(1 O6paTHble CBA3W BbINOMHSOT NO MOCTOSHHOMY TOKY
[1Y 9TUX yCTPONCTB UMEETCHA HECKOMBbKO YCTONYMBBLIX COCTOAHUIN paBHOBECUSA
[l PaboTta aTMx YCTPOWCTB 3aKkrltloMaeTcsi B MOCTOSIHHOW CMEHE COCTOSIHMW KBa3UPaBHOBECUSA, YTO
conpoBoXaaeTcs (POPMUPOBAHMEM Ha BbIXOOE HarnpsiKeHwsi, BriM3Koro K npsiMoyroribHoOWm
dopme
1 Ha Bbixoge MynbTuBnbpatopoB hopMupyeTcs CUHycomaanbHOe HanpsXXeHve
(1B uenun obpatHom cBsA3M BBOAAT KornebaTternbHble KOHTYpbI
2. Ykaxute npuHUunuanbHbin nogxod (npuém) npeobpasoBaHus MynbTMBUOpaTopa B
opHoBubparop.
Taknx NpMEMOB He CyLLIECTBYET, TaK Kak NPOEKTMpPOBaHMe 04HOBMOPATOPOB BbINONTHAETCS
Ha NPUHUUNManbHO APYro OCHOBE
BBeaeHve gononHutTenbHom obpaTtHON CBS3M NO NepeMeHHOMY TOKY
3ameHa xoTsa 6bl 0gHOM 06paTHOM CBA3N MO NEPEMEHHOMY TOKY CBA3bIO MO NMOCTOSTHHOMY
TOKY
CmeHa nonspHOCTN UCTOYHUKA NUTaHNS
3. YKkaxuTe, Kakum o6pasom cCUMMETPUYHbIN MynbTuBmbpaTopHa OY MOXHO npeobpa3oBaThb B
HECMMMETPUYHBIN?
[MyTEM N3MEHEHUS NOCTOSAHHOW BPEMEHW 3apaaKku v pa3psakm KoHgeHcaTopa, HanpuMmep,
yBEnM4MB CONPOTUBIIEHME PE3NCTOPA B LiENU 3apsaKkvM KoHaeHcaTopa

[MyTéM Mn3MeHEeHUsA NOCTOSAHHOW BPEMEHW 3apaakn Uy pa3psaakvm KoHAeHcaTopa, HanpuMep, YBenuymB
€MKOCTb KOHAeHcaTopa

3alwyHTupoBaTb KOHAEHcaTop AMOLAOM
3amenuTb B Lenu MOC (cm. puc. 27.6) ntobon n3 nocneaoBaTenbHO COEAMHEHHbBIX PE3MCTOPOB
KOHAEHCaToOpOM
BBecTn gononHuTenbHy0 06paTHyYI0 CBA3b MO NEPEMEHHOMY TOKY.
6. YkaxuTte gnutenbHocTbtunpsmoro xoga MWH (cm. puc. 27.9), ecnu Usx= -5 B, Uewx= 0,333 B, R =
300 kOm, C =10 HP.
0,2 mc 2 MC 6 mc 8 MKC 10 Mkc

7. YKaxuTe 3HayeHne EMKOCTUHECMMMETPUYHOro MynbTuBmnbpartopa (cMm. puc. 27,6), ecrnmRi = 50 kOm,
R, =20 kOm, anuteneHocTb nMnynbcoB t; = 0,841 mc, t,= 0,389 mc.

10 HO 20 HO 30 HO 40 HP 50 HO



8. YkaxuTte, yem onpegensercs MakcumarbHoe 3HadeHne BbixogHoro HanpsikeHus [TINH Ha OY (cwm.
puc. 27.9)?

Hanps»keHnem nutaHns

YpOBHEM U ANUTESNBHOCTLI0O BXOAHOIO HanpsXKeHUs U NocTosiHHON BpemeHn RC-uenu
Mapametpamn OY

MapameTpamu Lenu 3apsaaku KoHgeHcaTopa

9. YKkaxuTe, MOXET NN Ha Bbixode MynbTuBmMbpatopa cpopmMmpoBaTbCs CUrHamn TpeyrosibHon oopmbl?

[a Het
10. YKaxute npu3HaKkm, XxapakrepusyoLume CTpyKTypy 1 paboTy aBToreHepaTopoB CUHYCOMAANbHbIX
konebaHun.

[l Ha BbIxoge aBTOreHepaTopoB hOPMUPYETCSH HaNpsXKeHWe Tuna MeaHap, a CuHycongansHoe
HanpspkeHne opMUPYETCs C NOMOLLIBIO NogKo4aemMoro unbTpa

U MpocTenwmnin LC-reHepaTop — 3TO nsbupaTeribHbl (PE30HAHCHbIN) YCUINNTENDb, COOPaHHbLIN Ha
HENMMHENHOM aKTMBHOM 3f1IeMEHTE C KornebaTenbHOM CUcCTeEMOom

[l Hanuuwne rny6okon nonoxutensHon OC, No KOTOPOW rapMoHmnyeckoe konebaHune ¢ Bbixoga
ycunuTens ¢ HenvHenHon BAX nepenaétcsa Ha ero Bxop

[l PaboTa aBToreHepaTopoB 3akni4vaeTcs B CaMOBO30YXOEHUN rapMOHMYeckux konebaHmn 6e3
BHELUHEro UCTOYHMKA NOCTOSAHHOrO HaNpsPKEHUs

[l Yactota reHepupyembix KonebaHwi aBTOreHepaTopoOB onpedensieTcsa napameTpammu
konebaTenbHOro KOHTypa unu asocaBurarLnx 3BeHbEB, BCTpamBaemblx B Lenn OC n3buparenbHoOro
ycunurtens ¢ HenvHenHon BAX

[ KoadbdbuumeHT nepenadn OOC Bceraa bonblie koadhduumeHTa nepeaaym NOC
12. Ykaxute BblpaXeHusi, OTHOCSLIMNECH K YyCNOBMSIM  CaMOBO30OYXXOEHMS aBTOreHepaTopoB
rapMOHMYECKNX konebdaHui.

OKW( Ku+ 1) >1/3[KuB =3 OKp=1 KB =1/3

OB = knl 1B = 2kal B = kn/2[1B =—=
13. YKaxute, MOXHO N1 BbINOSTHUTbABTOreHepaTop rapMoHNYeckux konebaHnii CBHyTpeHHen o6paTHOM
CBA3bIO?

[a, ecnn ncnonb3oBaTtb B CXeMe reHepatopa-ycunmtens anemeHTsl ¢ BAX, nmerowmnm nagatowme
y4YacTKu, Hanpumep TyHHerbHble ANOAbI

Het
[a, ecnv reHepaTop NOCTPOEH Ha NOMEBbIX TPAH3MCTOpax

[a, ecnu B kKa4ecTBe yCUIUTENbHOrO afieMeHTa reHepaTopa UCcnonb3oBaH BMNONAPHBLIN TPAH3UCTOP,

BKJTHOMEHHbIN MO cxeme ¢ obLien 6a3on
[a, ecnun B cxemy reHepaTtopa BBECTM 0O6paTHYO CBA3b MO NOCTOSTHHOMY TOKY
14. Yxaxute 4acToTy konebaHui BbIXOAHOIro HaNpskeHus reHepartopa (cm. puc. 28.10), ecnn R1= R;=
20 kOm, C1=C,= 10 HD.
3568 'y 1786 Ny 1244 Ty 796 Ny 485y
15. Ykaxunte nepuopg konebaHum BbIxogHoro HanpskeHusa LC-reHepaTopa (cMm. puc. 28.3), ecnu C,=C, =
510 HO, L = 5 MIH.
22,2 MKC 44 .4 mkc 68,6 MKC 224 mkc 1,08 mc

6.AKTUBHbIE (PMUMNBLTPbLI Ha ONepaLoOHHbIX YCUNUTENAX
7.Jlorn4yeckume anemMeHTbl U CXeMbl

1. Ykaxute NPU3HAKKN, Xxapakrtepusyroume oCHOBHbIE NTOTNMYECKNE ANTEMEHThI.
[] Ha Bxogax norm4eckmx aneMeHToB aHaroroBble CUrHansl, a Ha Bbixogax — LlM(prBble

[ Onepaunn NIorM4ecKoro CroXeHus, Norm4eckoro YMHOXEHMWS U MHBEPCUS HE COCTaBNAT
PYHKLMOHANbHO MOMHbIN Habop

[1 Mcnonb3ysa ocHoBHble nornyeckue onepauun U, NN n HE, MoXXHO aHanuTuyecku BblpasnTb
NIOBYI0 CIIOXKHYI0 NTOrMYECKyro YHKLMIO

CMuHUManbHbI normdeckun 6asnc coctasnatot onepauun UMW n HE nnu n HE

1 BxoaHble 1 BbIXOAHbIE CUrHArMbl JTOTMYECKMUX 3NIEMEHTOB MOTYT NPUHUMATbL TOMNBbKO ABa 3HAYEHUS:
norunyeckyto 1 n nornyeckui 0

\ Onepau,vm JTOrnM4eckoro CrnoXxeHuqa coenagaet C onepaumeﬁ 0ObIYHOrO CrIOXeHust



2. YKaxknuTe BblpaxKeHue normyeckomn pyHKUMN ABYX NEPEMEHHbIX X1 U Xz, peanu3yemMon arieMeHTOM
"Ctpenka Nnpca".

y =X+ XX Y = X1X2 Y = X1 + X2

y=x10%Y = X1+ X2y=xx

3. YKaxkuTe BblpaxKeHue Normyeckon pyHKUMN ABYX NEPEMEHHbIX X1 U Xz, peanu3yemMomn arieMeHToOM
"WTpux Weddepa".

y=XXo+ XX Y = XiXoy=xjex ) = X1
+ X2y = X]_+ X2y=X1X2

4.YKaxunTe BblpaKeHuernornyeckon yHKLMM TpeX NEPEMEHHBIX a, 6 1 ¢, 3anMcaHHON B COBEPLUEHHON
AN3BIOHKTMBHON HopMarnbHou oopme (COH®).

y(a,b, c)=abc+abc+abc +abc
y(a,b, ¢) =(a+b+c)(a+b+c)(a+b +c)(a +b+c)
y(a,b, ¢) =(ab+ c+ abc)(abc + ab+ ca)

5. Ykaxute anemeHT NJTN-HE.

x1 1 X1 x1 1 X1 &
X2 Y & VX 1

X2

6. Ykaxunte anemeHT V.

x1 1 X1 x1 1 X1 &
X2 Y & VX 1

X2

8.UccnepoBaHue uMpoBbLIX YCTPOMUCTB NOcnefoBaTeNlbHOro Tuna (Tpurrepbl, perucTpsbl,
CYETUYUKN)
Tpurrepsbl

1. YkaxuTte, kakass KOMOMHaLMUA NTOrMYECKNX CUrHANOB SABMSETCA 3anpeLLEHHON AN aCUHXPOHHOMORS-
Tpurrepa?

01 11 10 00
2. YKaxuTe ycrnoBHoe rpacpmyeckoe o603Ha4YeHme:

D D Q S TQ S S J I TQ
T . T T C C
C Cq RQ R RQ Kk KQ
;z)d) 0) 6) 2)
1. JK-mpueeepa: a) 6) 8) 2)
2. RS-mpueezepa: a) 06) 8) 2)
3. YkaxuTe ycnoBHoe rpadmyeckoe o603HayYeHue:
JS T J 0 1 3
C C T C T T C T
R KQ KQ KQ
a) 0) 8)
3 Q D J S
c c c c T . TQ
K KQ 1 Kq RQ

2) 0) )



1. CuHxpoHHO20 T-mpuzaepa, 8bINoSIHEHHO20 Ha ocHoge JK-mpuzazepa:.

a) 6) 8) 2) 0) e)

2. D-mpueeepa, 8binonHeHHo20 Ha ocHoee JK-mpueazepa:

a) 6) 6) 2) 0) e)

5.YkaxuTte, kak pyHKumMoHupyet JK-Tpurrep npu kombmHaumm J = 1, K= 1 Ha Bxoge?

Tpurrep HaxoaMTCs B peXnMe XpaHeHUs!
Tpurrep paboTaeT B CYETHOM peXUME
Takas koMGMHaUMSA CUrHaNoB Ha BXoAe SIBNsieTCs 3anpeLléHHOM

6. YkaxxuTe BpemMs 3anasfablBaHUSA BbIXOQHOMO CUrHara no OTHOLUEHMIO K MOMEHTY nofaymn Ha C-Bxof
D-Tpurrepa cuHxpoumMnyrnbscanpu TaktoBor yactotef= 10 kl'y (D'= 1, Q'= 0).

1c 0,1c 10 mc 0,1 mc

7. YKaxuTe 3Ha4yeHMe curHana Ha BbixogeJK-tpurrepa npy kombuHauum J =1, K=0HaBxoge n Q=1
nocne OKOH4YaHus1 AeNCTBUS CUHXPOMMINYbCa.

0 1 HeonpegenénHoctb: 0 unn 1

8. YkaxuTe aHanMTn4yecKkoe BblpaXkeHue, onvcbiBalolee paboTy:
a) Qu1= QtT +QtT;6) Q1 =S +QtR;
6) Q"= C tQt+CtQt ;2) Qt+1 = KIQt +JtQL.

1. RS-mpueezepa: a) 6) 8) 2)
2. JK- mpuezepa: a) 6) 8) 2)
3. T-mpuzeepa:. a) 6) 8) 2)
4. D-mpueeepa:. a) 6) 8)
2)

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

. K acvHXpoHHbIM
K CUHXPOHHbIM
Perncrpbl
1. Ykaxute cpyHKUUN, KOTOpbIE B O6LLEM Clydae MOXET BbINOSTHATL PETUCTP.
1 O6HyneHne (OYMCTKY) XpaHMMOW MHGOPMaUUKM, 3annUCb BXOOHOW WHGOPMaUMM B
nocnegoBaTenbHOM MW B NnapaniensHoM Koae

U CyMMVIpOBaHVIe no moayrnto 2 Bcex paspanos 6I/1HaprIX Ymncen ¢ uernbto BbIICHEHUSI YETHOCTH
4ynucna

U CpaBHeHme AByX 6VIHaprIX ymcen oauHaKoBOW pa3p4aoHOCTU C Lenbio onpeaefnieHna nx
paBeHCTBa U1 HepaBEHCTBA

[MNpeobpa3zoBaHne nHopmauum NyTém e€ casura nog BO34enNCcTBMEM TaKTOBbIX MMMYbCOB
[J XpaHeHne uHdopmaumm, eé casur Brnpaso U BrieBO, Bblgavy XpaHUMOW MHGopmaLmn B
nocriegoBaTensHOM UNKU B NapansienbHoM Koae

1 NpeobpasoBaHne AeCATUYHbIX YACEN B JBOUYHBIE UNU B ABONYHO-AECATUYHbIE
2. B napannenbHoOM pernctpe C NpPUXOA4OM KaXZOro TaKTOBOrO MMMyrbca MHpoOpMauus Ha Bbixodax
nopaspsigHO caBuraeTcsa B HanpasneHumn oT Bbixoga QD k Bbixogy QA. YKaxuTte, kak Ha3blBarT Takow

pernctp?
Pernctp npsamoro casura Peructp obpartHoro casura

PeBepcuBHbIN perncTp Pernctp xpaHeHus.
3. YKaxuTe, Kakme peructpbl BbINOMHAIOT CO CTaTUYMECKUM ynpaBrieHnem?

MocnepoBaTenbHble ﬂapanneanble
Mocneposaten bHO-NapannesrbHble ﬂapannen bHO-NocnenoBaTelibHbIe



4.YKkaxuTe, Npu Kaknx ypoBHSAX CUrHaNoB Ha ynpasnsowmx sxogax SO n S1 nHpopmMaunoHHbIe BXOObI
peepcuBHoro pernctpa 74HC194_4V HepocTynHbl?

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

S0=1,S1=0 S0=1S1=1
5.YkaxuTe, BKakon paspan BBOANTCA MHpopmauusa nocnegosatensHoro peructpa 74HC194_4V npu SO
=1, S1 = 0 Ha ynpasnswowmnxexogaxu curHanax SR =1 mn CLR =17

B paspsg DB paspsg C
B paspsag BB paspag A .

6. YkaxuTe, Npy Kakux ypoBHAX ynpasnsawowmnx curHanosS0 n S1 paspelleHa 3anucb nHgopmauum B
napanneneHbin pernctp74HC194_4V?

S0=0,S1=0 S0=0,S1=1
S0=1,S1=0 S0=1S1=1
CreTumnkmn

1. YkaxunTe, B Kakom Buae hUKCUPYeTCst B CHETUMKE YMCIO MOCTYMNUBLLMX Ha €ro BXOA, UMMynbCoB?

B Bnoe OBOMYHOrO KOAa, XpaHsLLErocs B Tpurrepax
B Buae noteHumana (HanpskKeHns), XpaHsLerocst Ha 3axnmax BbIXOAHOro KoHgeHcaTopa
CYETYMKA

B BuOe ABOMYHO-AECATUYHOIO KOAa, XPaHSALLErocs B BbIXOAHOM PerncTpe
B Buae aecatuyHoro yncna, BbICBEYMBAEMOro Ha MHAMKaTope

2. Ykaxute He06xo,u,|/|M0e 4YUCNO BbIXOAOB ABOMYHOIO CHETUMKA AN Bblaayn pe3ynbTaTtoB cuyérta 28
nMnynbCoB.

3 4 5 6 8
3. YKaxuTte, B KAKOM MOMEHT 5-pa3psiiHblil ABOUYHbIV CHETYMK BO3BpaLLAETCs B Ha4YanbHOe COCTosiHME?

Npwn noctynneHun Ha Bxog 16-ro nmnynbca
Npun nogayve Ha Bxoa 32-ro umnyrbca
Mpn nogaye Ha BXOA MHBEPCHOrO curHana
Mpy nepenonHeHnn, HacTynawLwem npu Yyucne nmnynscos N =25—1
4.Ha 7-cerMeHTHOM MHOuKaTope OEeCATUYHOMO CYETUYMKA BbICBEYMBAETCS YNCIO 5. YKaxuTe, Kakoe

4yucno 6yp,eT BbICBEYMBATLCA HA NHOMKATOPE NMpu nogavye Ha BXoq ewe 6-tn I/IMI'IyJ'IbCOB?
0 1 2 3

5.YKaxute, KaKUM NyTEM nepenaroTCA CUrHanbl OT pa3psiaak paspsay BCUHXPOHHOM CYETYMKE?

EcTtecTBeHHbIM I'IyTéM B pa3lfindHble nHTepBarbl BpeMEeHU B 3aBUCUMOCTU OT COYeTaHUA
BXOOHbIXCUTHa0B

MpHYOUTENBbHBIM MYTEM C MOMOLLLIO TAKTOBLIX MMMYJTLCOB
MocpeacTBoM cneuunanbHON NepekritoyatoLLLen cxemMbl
MyTém nogaum curHana 0 Ha Bxoabl J Bcex JR-Tpurrepos
6. YKaxkute, 4TOo NOHMMaIOT noa KoacpduumeHTOM nepecyéTa cyéTumnka?
OTO MMHMMarbHO AOMNYCTUMbIN NepMog CreAoBaHNSA BXOAHbIX UMMNYIbCOB, MPU KOTOPOM
obecrneuymBaeTcsa HagéxHas paboTa cY4éTumKa

OTOo MHTepBan BpeMeHN Mexay MOMEHTaMM MNOCTYMNNEHUS BXOAHOIO UMMyNbCa U OKOHYaHUS
CaMOoro ANMHHOrO NepexoaHoro npoLuecca B CYETUMKE

3OTO MakcMmarbHOe YNCIO EAMHUYHBIX CUTHAMNoB, KOTOPOE MOXET BbITb 3adhMKCUPOBAHO Ha
CUYETYUKE

OT0 MOAyInb CYéTa, XapakTepuayeMbli YNCIIOM YCTONUMBLIX COCTOSAHUI CYETUMKA
7. YkaxuTe, YUeMy paBeH moaysnb M nepecyéTta 4BONYHOIO r1-pas3psifHOro CHETYNKA?
M=2"M=2"-1M = 2"-2M = 2™



8. YKaxute, CKONbKO TPUITepoB LOMKEH UMETb ABONYHO-KOANPOBAHHBLIA CHETUUK C KOS DULMEHTOM
nepecyéta M = 8?

2 3 4 5 6

8.UccnepgoBaHue npeobpasoBatenen KogoB (aewundparop, wudpartop, AeMynbTUNIIEKCOP ]
MY bTUMIIEKCOP).

1. Ykaxute 3agaum:

a) [Ans neMynbTUnnekcupoBaHus AaHHbIX U aApecHOW oMK B 3anoMUHaloLLMX YCTPOMCTBAX, a Takke
ANs npeobpa3oBaHns ABOUYHO-AECATUYHOMO KoAa B AECATUYHBIN C LIeNblo YNpaBrieHnst MHONKATOPHbIMU
1 neYaTalwmnMm yCTponCcTBamu;

6) nsi npeobpasoBaHms AECATUYHbIX YNCEN B ABOUYHbIE UMW B ABOMYHO-AECATUYHBIN KOA, Hanpumep, B
MUKPOKamnbKynsiTopax, B KOTOPbIX HaXaTue [OEeCATUYHbIX KnaBulleh BbI3blBaeT reHepauuio
COOTBETCTBYHOLLMX JBOUNYHbIX KOOOB;

8) [ina xpaHeHusi n Npeobpa3oBaHMs MHOropa3psiAHbIX ABOUNYHBLIX YUCEST;

2) ina kommyTauum B 3aj@aHHOM MOPSiAKE CUrHANoB, MOCTYNaLWMX C HECKONbKUX BXOAHbIX LUMH Ha OAHY
BbIXOAHY!O;

0) Ons pacnpenenennss B TpebyeMol nocrneaoBaTenbHOCTU MO HECKONbKMM BbIXxO4aM CUrHamoB C
OOHOro MHMOPMALMOHHOIO BXo4a, B YaCTHOCTM, ONS nepedadn MHdopMauuu Nno OAHOW JNMHUKU OT
HECKOMMbKNX YCTaHOBMNEHHbIX Ha HEl JaT4YMKOB,NPY PELLEHUN KOTOPbIX UCMNOSb3YeTCs:

1. Wndppatop: a) 6) 8) 2) 0)

2. lewmndbpatop: a) 6) 8) 2) 0)

3. MynbTunnekcop: a) 0) 8) 2)

0)

4. NemMynbTUNNeEKcop: a) 6) 8) 2) 0)

2. YKaxuTe, C Kakoro paspsiaa 6uHapHoro cnosa reHepartopa norudeckoro criosa XWG 6yget
nepegaesaTbca MHOpPMaUUs Ha Bbixod MynbTunnekcopa 8x3 npu agpecHom koge 100 Ha ero Bxoge?

1 3 5 7 9
3. YKaxuTe 4ncrno BbIBOAOB AeluvdpaTopa npu TPEX MHOPMALIMOHHBIX BXOAAX.
2 4 6 8 16

5. YkaxuTe, B KakoM npeobpa3oBarternie BbIGOp BXoga no ero Homepy (agpecy) oCcyLecTBAseTcs ¢
NOMOLLbIO ABOUYHOro Koga?

B wudpaTtope B gewwmdpatope B mynbTunnekcope B gemynbTunnekcope
6. YKaute 4ncno BbIBOAOB Y LUMdpaTopa Npu YeTbip€X NMHOOPMALNOHHbBIX BXOLAX.
16 8 4 2 1

9.UccnepgoBaHue undpoBOro Komnaparopa
1. YKkaxute: a) MOXHO N yCTaHOBMTb (paKT paBeHCTBa [ABYX-

paspagHbIX OuMHapHbIX Yucen A n B ¢ nomowbio nNpuBegeHHOro bo & 1
YCTPOWCTBa CpaBHEHUS; 6) Kako ypOBEHb CUrHana yCTaHOBUTCH Ha a ero
2
BbIxo4e npu paseHcTBe ymcen A n B~ W g g by Y.
a) fHa Het bo ay
6) 0 1 & by

2. YkaxuTe, Kakyto PyHKLMIO BbINOMHSET LMdpoBon koMmnapaTop?

CymMupoBaHue no Moaymnto 2 BcexX pa3psaoB C Lenbio BbIACHEHUS YETHOCTM Yncna

CpaBHeHune aByx 6uHapHbIx yicen A n B oanHakoBon pa3psaHOCTY C Lenblo onpeaeneHms
paBeHcTBa A = B nnu HepaseHcTBa A<B 1 A>B

XpaHeHue 1 npeobpasoBaHne MHOropaspsaaHbIX Yncen
CpaBHeHuWe nunoobpasHoro curHana ¢ o6pasLoBbIM

3. Ykaxute ﬂOFI/I‘-IECKyIO(byHKLIMIO, BblpaXakLlyo paBeHCTBO i-X pas3pAanoBs ABOUYHbIX YUCer.



y:aib+aiby=aibiy:ai+biy:aibi+aib
4. YKaxuTe, K KakoMy TURY L POBbIX YCTPONCTB OTHOCAT KOMMNapaTophbl?

K nocnepoBaTenbHOCTHBIM
K koMOMHaALMOHHbBIM

5. YKaXknuTe YNCcno akTUBHbIX JTOTMYECKNX CUrHaroB, dJOpMVIpyI'OLLl,VIXCFl Ha BbIXOo4e KoMMapaTtopa npu
CpaBHEHUN MHOropa3pAaaHbIX ABOUYHbIX YXCer.

Uncno akTUBHBLIX BbIXOAHbIX CUTHANOB PaBHO YNCIY pa3psidoB CpaBHUBAEMbIX BUHAPHBLIX
yucen.

4
2
1

6. YKkaxuTte, 4eM onpeaensieTcs YMcrno BXoaoB LndpoBoro komnapaTtopa?
KomnapaTtopbl Bcerga MMeroT YeTbipe Bxoaa

Uncno BxogoB 3aBUCUT OT CTEMEHU AEKOMMO3ULINM CPaBHMBAIOLLIETO YCTPOWCTBA U paBHO
4yucny 3NeMeHTOB CPaBHEHUS OgHOPa3pPsaHbIX CroB

Yncno Bxodos onpeagendaeTca pa3pAagHOCTbIO CpaBHMBaEeMbIX 6I/IHaprIX yuycen

7. YKaxuTe, MOXHO Il NOCTPOUTb YCTPONCTBO CpaBHEHNA TpebyemMon paspssgHOCTU, UCNOSb3YS
uMdpoBbIE KOMMAPATOPLI C OrpaHNYEHHON pa3psaHOCTLIO (Hanpumep, YeTbipéxpa3psaHbie)?

Ja HeTt

10.UccnepoBaHne MHTerpanbHoOro g po-aHanoroBoro npeodbpasoBarens

1. Ykaxunte HasHa4veHue LIATT.
[nsa npeobpasoBaHnsa MHopmaumn B aHanoroson opme B undposble Koapl
[nsa npeobpasoBaHnsa ungposoro koga N B NponopumoHanbHOE aHanoroBoe 3HavyeHue
HanpsbkeHnsa u(N)

[ns geneHna yncna unm 4acToTbl NOBTOPEHUS MMMYNbCOB Ha 3a4aHHbIN KO3 UUNEHT K
[nsa npeo6pasoBaHusa nHoOpMaLun N3 nocrnegoBaTenibHON BO BpeMEHN (hopMbl

npegcrasneHnst B napannensHyo opmy

2. YkaxuTe, Kakasi CTPYKTypa pe3ncTuBHbIX maTpuy LIAlTMMeeT npenmyLecTBo Npu U3roToBneHnm
npeobpasoBatens NocpeacTBOM UHTErParibHOM TEXHONOTNN?

MaTtpuua c BeCoBbIMM pe3ncTopamm

Mpu wnarotoBneHun LIAI ¢ nomMoLbl0 MHTErpanbHOM TEXHOMOrMM CTPYKTypa MaTpul, He urpaet
CYLWIECTBEHHOIO 3HA4YeHMusl, TaK KaK BbICOKasi TOYHOCTb M ObLICTPOAENCTBME CUCTEM KOA-
HanpsKeHne 3aBUCAT OT TUNa nepeknyaTenen (Kn4ern) Bo BXOOHON pa3pagHon Lenm
MaTtpuua R-2R

3. OnpepenuTte NoHATUE "abconoTHasipaspeLllarowas cnocobHocTb™ LIAT.

OTO BO3MOXHOE KONIMYECTBO YPOBHEW aHAroroBoro curHana, AefiéHHoe Ha Konnm4ecTBo
ABOWNYHbLIX pa3psiAoB BXOAHOMO koaa
OT0 Hanborblee 3HAaYEHNE OTKITOHEHUS aHANOroBOro CUrHamna oT pacY4éTHOro.

OTO MakcmanbHOe OTKITOHEHNEe CTyneH4aTo HapacTarLwero BbIXoOgHOro curHana ot I'IpFlMOIZ JINHNN,
COENHSAIOLLEN TOYKM Hyn4a 1 MakCuMaribHOro BbIXogHOro curHana

OT0 cpeaHee 3HaYeHne MMHMMAanNbHOro N3MeHeHns curHana Ha Boixoge LIAIT,
06ycnoBneHHoe yBENUYEHNEM UM YMEHbLLEHNEM €70 KOAa Ha eanHULY

4. YKaxuTe, 4ns Yero BblonpatroT onopHOE HanpskeHne ABYNONAPHbIM?
Utobbl npeobpasoBaTb ABOMYHbIE KOAbI B TOK

[nsa obecneyeHns paboTel LIAl, coaepxallero pe3avcTMBHyO MaTpuLy C BECOBbIMU
pesncTopamMmun, AUogHbIe KNoYM 1 CUCTEMY YrpaBIieHUs KItoyamu
[Anga yBennyeHns gmanasoHa *UesxBbIXOLHOMO HaNPs)KEHUs

YTo6bl NonyyaTb Ha BbIXOAE ABYMNOMSAPHOE HaMPSXKEHNE +Ueswx MPU PA3NNYHbIX BXOOHBIX
Kogax



UToObl MakcumanbHoe BbixogHoe HanpshkeHue LIAI He 6b1no MeHbLIEe ONOPHOro
HanpsKeHnst Uo Ha BennunHy3MP (BMP — 3HayeHne mnaglweropaspsga)
5.Ykaxnte nepcnektuBbl pa3sutusa LIATI.
) NoBblWweHne ObICTPOAENCTBUA KIOYEN N YMEHbLLEHME BPEMEHN YCTaHOBKN OY
[1Moctpoenune LIAI 6e3 pe3ncTnBHON MaTpuLbl
(1 MprMeHeHne cTabunmanpoBaHHbIX MICTOYHUKOB OMOPHOMO HanpshXKeHus
(1 YMeHbLUeHMEe pa3psaHoCcTM npeobpasoBaTtens Kog-HanpskeHve (8o 4...6)
(1 YnydweHne kayecTBa pe3ncTUBHbIX MaTpuy,

11.AccnepoBaHne MHTerpanbHoOro 8-pas-psgHoro aHanoro-undpoBoro npeodbpasoBarens.
1. Ykaxunte HasHadeHue ALLM.

[na npeobpasoBaHns KO4OB

[nsa npeobpasoBaHna ungposoro koga N B nponopumoHanbHOEe aHanoroBoe 3HavyeHue
HanpshkeHns u(N)

[ns npeo6pa3oBaHUs NOCTOSAHHOIO HanNpPsHKeHWs!, 3alaHHOro Ha TaKTOBOM UHTepBarne, B ABOVYHbIN
Kon,

[ns npeoGpasoBaHunsa nHopmauumn 13 NocrnegoBaTefnibHOM BO BpeMEHN (DOPMbI
npegcrasneHnst B napannensHyo opmy

2. Ykaxute (bopMyny KoTenbHuKoBa, C NOMOLLbIO KOTOpOIZ onpeaensioT war guckpetTnsaunm At
aHarsrorosoro cumrHana.

At 1/2fmAtL UfmAt<ted 2V IAt<tex/2N 2

(fn— MakcManbHas YacToTa crnekTpa aHanoroBoro CUrHana; te— ANMTENbHOCTb aHarNoroBoro
curHana; N— 4ncno ypoBHEeW KBaHTOBaHWS)

3. OnpenenuTe NoHATUE "abcontoTHaspas3peLlarLwas cnocobHocTb" ALIMM.

3OTO YMCNO YPOBHEN KBAHTOBAHUS, AENEHHOE Ha KONMYECTBO pPa3psifoB BbIXOAHOMO koaa
3710 Hanbonbluee 3Ha4YeHNe OTKIOHEHNS1 aHaroroBoro curHamna oT pac4éTHoro

310 cpeaHee 3Ha4vYeHne MMHMMalibHOro USAMEHEHUA BXOOAHOIro curHana, 06ycnaBnMBarou.|.ero
yBeNnn4yeHne nnn ymeHblleHne BbIXogHOro Koga Ha eaunHuuy

OT10 Bpems NpeobpaszoBaHMsi OTCYETA BXOAHOrO curHana
4. YKaxuTte, MOXHO N nogaBaTb Ha BXOAbl Ve M Vier. AL pa3sHblie (N0 Moayrnto) HanpsixxeHus?
Ha Het

5.YKaxuTe, MOXHO N1 CBECTU K HYJTHO MOrpPeLLIHOCTb KBAHTOBAHWNS aHaNoroBoro curHana
nocpeacTsomebi6opa napamMmeTpoB YCTPOMCTBA, HAanpuMep 3a CYET yBenuveHus paspsagHoctn ALM?

Ja Het

6.YKaxuTe, Kakyto NOrpelHoCcTb KBaHTOBaHUS umeeT 8-paspsagHbin ALIM npu HanpspkeHuax Ha Bxodax
Vierr = 2 B, Vier. = 0 1 OTCHETE BXOAHOrO HanpsixeHus uex(kAt) = 1 B?

4,15 mB +3,91 mB +3,15 mB +2,25 mB +1,95 mB

7. YkaxuTe AeCATUYHbINA 3KBUBANeEHT ABOMYHOIO Koga Ha Bbixoge 8-paspsigHoro AL, ecriv onopHble
HanpsKeHns Ve = 2 B, Vier. = -2 B, a BxogHoe HanpsixeHne Usx= 0,5 B.

48 32 16 8

8. Bbibepute 13 NpMBeOEHHbIX HKE 3HAYEHUIN MUHMMANbHO HEO6X0AUMbIE 3HAYEHUSI ONMOPHbIX
HanpsXXeHUNtV . 4ns npeobpa3oBaHMsa CUHYCOMAANbHOIO HaNpPsKeHUs Usx(t) = = 1,41sinmt.

1B 2B 3B 4B 5B

9. YKkaxuTe 3Ha4yeHue pacyETHOro wecTHaauaTepuyHoro koga 16-paspsagHoro AL, ecnn Ha ero BxoA
nofaHo HanpskeHue Uex(kAt) = 0,25 B npu £V = +2 B.

1000 FFF 10000 FFFFFFA

10. YkaxuTe BblpaxeHue, C NOMOLLbIO KOTOPOro onpeaensioT 4eCATUYHbIN 3KBUBANEeHT ABOUYHOIo Koaa
Ha BbIxoae 14-paspsgHoro AL



D = 256Usx/(Viet + | ~Vier. | )D = 163840 (Viret + | ~Vier |)
D = 4096Uex/(Vrets + | ~Vier.| )D = 655366U6x! (Viets + | Vet |)
11. YKkaxunTte, kak uaMmeHuTcs BbixogHoun ko AL npy HEM3MEHHOM BXOOHOM Usx W OMOPHbIX
HaNPSXKEHNAX Viers = 2 B N Vier. = -2 B, ecnu ycTaHoBUTb Vier. = 0?
Ero sHaueHne ymeHbLuMTCA B 2 pasa He nameHutca
Ero sHayeHne yBenuuntca B 2 pasa CMeHMTCSsl Ha MHBEPCHLIN.

12. YKaxute xapakTtep n3ameHeHusi obwen norpelHoCcTn npeobpasoBaHnsa BXOQHOMO curHana npu
yBenunyeHuu paspsaHoctn ALMM.

nOFpeLIJHOCTb npe06pasoBaH|/|;| YMEHbLLUNTCA He nameHutcsa
norpeI.IJHOCTb npe06pasoBaH|/|;| YBENMNYUTCA Het npaBUJIibHOro oTBeTa

13. YKkaxunte nepcnekTMBHble HanpaBneHusa passutna ALIM.

(1 MoBblweHne 6bICTPOAENCTBUA OCHOBHbIX y3noB AL, B YacTHOCTK, kKOMNapaTopoB
[1YBenuyeHne 4acToTbl reHepaTopa TakToBbIX UMMNYbCOB
[ NpuMeHeHne cTabunmaMpoBaHHbIX MCTOMHUKOB OMOPHOI0O HanpsiKeHus

(1 YMeHbLUeHMe pa3psagHoCcTy npeobpasoBaTens HanpshxeHme-kopg (4o 4...6)
[J Mcnonb3oBaHne MMKPOMNPOLLECCOPOB B Npeobpa3soBaTensx

14. YxaxuTe, Kakve onepauum Heob6xoaMMo BbIMONHWUTL NPU aHanoro-ungpoBomM npeobpasoBaHnm?

OrpaHunYeHne ypoBHSI U ANCKPETMU3aLMIO MO BPEMEHW aHanoroBoro curHana
TakTMpyeMoe MHTerpupoBaHme BXOAHOMO CUrHamna u cpaBHeHue Nosy4YeHHoro pesynbtata ¢
aTanoHammu

[vckpeTnsaumio No BPpEMEHM aHanNoroBoro curHarna, KBaHToBaHus Mo YPOBHIO €ro OTCHETOB
N KOAMPOBAHWE KBAHTOBaHHbIX YPOBHEW

,D,VICerTI/I3aLI,VII'O no BpeMeHn aHanoroBoro curHana, KeaHtosaHme no ypoBHIO AnA nogayvn Ha BXo
LIAM

15. YkaxuTte, obnagaet nu cnocob nocnegoBaTernibHOro cHéta aHanoro-undgposoro npeobpasoBaHus
HanbonbLWNM GLICTPOAENCTBNEM?

Ha Het

20.2. NpomexyToyHan aTTecTauums

IMpomexyToyHas aTTecTaums No AMCUUNIIMHE OCYLLIECTBNAETCS C MOMOLLLIO CleayoLWmMX OLEeHOYHbIX
cpencTB: 3a4eT
NMepeyeHb BONPOCOB K 3a4eTy:
MprMepbIBONPOCOBNPMNPOBEPKENEKLMOHHOIO MaTtepuana:
1. OxapakTepusynte OCHOBHbIE TUMbl 4AaTYMKOB, UCMONb3yEMbIX B MEAULUHE U BUOMOrnK.
2. Jante onpegeneHue BenuunHam: NorpeLHoCTb NpeodpasoBaHusl, TOYHOCTb U AnanasoH,nopor
YyBCTBUTENbHOCTM.
3. amepuTtenbHble Lienn NpsiMoro 1 ypaBHOBeLLMBatOLLEro npeobpasoBaHus.
4. Oxapaktepusynte YCTPOWCTBO W OCHOBHble MNapaMeTpbl 3MEKTPOAOB areKTpokapamorpados
NanekTpoaHuedanorpadoB, MeTanIMYECKMX WU CTEKMSHHbIX  3NeKTpogoB  Ansd  perucrpaumm
BHYTPUKNETOYHBIX N MEMOpPAHHbLIX MOTEHLNANOB.
5. Pe3snctuBHblegaTumku.
6. MonynpoBoaHnkoBbIE(OTONPEOOPa3OBATENNNNXNCNONB30BAHNEBMELMLIMHCKON annapaType.
7. ObnacTMnpMMeHeHNAaTepMogaTYNKOBBMEANLINHE.
8. Nbe3oanekTpuyeckme npeobpasoBaTenu: NPUHLMNAENCTBUS, KOHCTPYKLMW, TUNOBOE NPUMEHEHME B
TepaneBTUYECKON U OMarHOCTMYECKOW annapaType.
9. OnuwKnTE YCTPOMCTBO U NPUMEHEHNEN3IMEPUTESNBHBIX MOAYNATOPOB U AemoaynsTopos. 10.
Tunosble cxeMbl QULTPOB B annapartype GuomMeanLMHCKOro HasHavYeHus!.
11. OxapakTepun3synTe OCHOBHbIE CXEMbl MOCTPOEHMS FEHEPaTOPOB.



Mpumepbl BONPOCOB Npu NpoBepKe NabopaTopHbIX paboT:

1. YUto npeactaenseT cobon p-n nepexoa. M3 kaknx nonynpoBO4HMKOB COCTOST ANoAbl U
CTabunuTPOHBI.

2. KakoBbl Ha3Ha4eHve 1 06nacT NpUMeHeHNs NoNynPOBOAHUKOBbIX BbINPAMUTENbHbIX
Avonos(ctabunmuTpoHOB).

3. UT0 Takoe BonbTamnepHasi xapakTepucTvka nonynpoBOAHUKOBOro Anoaa (ctabunutpoHa). Kakas
BETBb BONbTaMMEPHOWN XapakTepUCcTMKM SBnsieTcst paboyen 4ns ctabunuTpoHa, a kakas ons
BbINPSIMUTENbBHOIO AnoAa.

4. Y10 Takoe ctatnveckmi koacpdmumeHT nepegaym Toka 6a3bl b B cxeme O3.

5. YUto HasbiBaeTCca BXOQHOW BONIbTAaMMNEPHON XapakTepPUCTMKON OMNONsSIpHOro TpaHaucTopa (B Cxeme ¢
o6LWUM aMUTTEPOM)

6. YTo HasbIBaeTCs BbIXOQHOW BOSIbTAMNEPHON XapakTepPUCTMKON BMNONSIpHOro TpaHaucTopa (B Cxeme ¢
o6LWUM aMUTTEPOM)

7. YTO ABNSAETCA OCHOBHBIMU HOCUTENSAMM, @ YTO SIBNAETCA HEOCHOBHBIMW HOCUTENSIMU B
nonynpoBogHuke p-tuna (n-tuna)
8. XapakTtepucTuku ngeansHOro onepaLmoHHOro yeunuTens.

9. YKkaxuTe ycnous, 6narogapst KOTopbiM KO3h(PULUMEHT yCUNEHUA naeanbHOro ycunuTens c
3aMKHYTOM 06paTHOW CBA3bIO MOMHOCTBIO ONpeaenseTcs Lenobo obpaTHOM CBA3N.

10. HauyepTute cneayoumne cxembl ¢ onepaumMoHHbIM yCunmTenem: NoBTOPUTENb HanpshKeHus,
HEUHBEPTUPYIOLLNIN YCUNUTEb, UHBEPTUPYIOLLNIA YCUNUTESTb C BHELLHEN 0OpaTHOM CBA3LIO.

11. Jante onpeaeneHne HanpsXKeHust casura.

12. HauepTute cneayowme cxembl C onepaumMoHHbIM yCunmTenemM: HBEPTUPYIOLLLEero cymmaTopa,
CXemy crnoxeHus (BblumTaHus). O6bsICHUTE NPUHLMN OENCTBUSI CXEM.

13. O6BbACHUTE NPUHLMN AEUCTBUSA NHTErpUpyoLLen n auddepeHumpyoLLEe CXemM C OnepaumoHHbIM
ycunutenem.

14. HauepTute cxembl norapudmmuyeckoro yeunurens. O6bAacHUTE NPUHLMN 4EACTBUS.
15. O6bACHUTE NPUHLMN AEUCTBUSA MMKOBOro AeTeKTopa C onepaLMOHHbIM yCUnuTenem.

16. HauepTuTe nepexoaHyto XxapakTepuUCTUKY naeanbHOro onepaumoHHOro yCUnuTens ¢ otpmuaTtensHom
obpaTtHou cBsa3bo, umetowmxUcm He paBHo 0, Ucm = 0. O6bsAcHMTE BUA XapaKTEPUCTHK.

17. O6bACHUTE NpUHLUMN paboTkl KOMNapaTopa.

18. HazoBuTe OCHOBHbIE NPEMMYLLIECTBA aKTMBHbIX (PUNbTPOB Nepeq naccuBHbIMN. HegocTtaTku
aKTUBHbIX PUNLTPOB.

19. lNepeuncnute OCHOBHbIE TUMbI PUNBTPOB. HauyepTuTe Mx 4YacTOTHbIE XapaKTEPUCTUKN. YKaXNTe
NOrocy 3arpaxaeHusi, NponyCcKkaHUsa 1 NepexogHON y4acToK.

20. OCcHOBHble XapaKTepUCTUKN pUNbTPOB B YaCTOTHOM 06riacTn. BpeMeHHble XxapakTepucTmku
nnbTPOB.

21. Yto Takoe nepenatodHasa pyHKUNA bmnbTpa? YkaxuTte CBA3b MeXay YMCNOM MomCcoB
nepegaTtoyHon OYHKLMM U HAKNOHOM XapakTePUCTUKN UNbTpa Ha NEPEXO4HOM yyacTKe.
Jlorapudpmuyeckne xapakrepuctukn. Ux npenmyliecraa.

22. MNepeuncnute npemmyLLECTBA KaXgoro 13 cregyowmnx Tmnos punbtpoB: beccens, batTepBopTa,
UebbiweBa, hynbTpa C KpUTUYECKUM 3aTyXaHUEM.

23. Nonocoon omnbTp. Ero ocHoBHbIE XapakTepnUcTukM. Cxembl MONIOCOBOro hunbTpa.
24.OCHOBHbIE MOHATUSA U TEPMUHBI LM POBON 3MNEKTPOHMKMN.

25.MNoHaTue undpoBoM Cxembl (aHaANOroBbIN N LIMPOBOW CUrHAsbI).

26.Jlornyeckune anemeHTbl. OCHOBHbIE 1 KOMOVMHUPOBAHHbIE.

27.CUHTE3 NOrnyecKkmx yCTpOnCTB.

28.Tpurrepbl. OCHOBHbIE NOHATUA. ACUHXPOHHbI RS-Tpurrep

29.CyeTumkn. HasHaveHue. Tunbl CHETYMKOB, NX HA3HAYEHMe.

30.0OcHoBHbIE NOKa3aTenu cHeTYNKoB. [JennTtenb 4acToThl.

31.Pernctpbl. HazHadeHue. Tunel peructpos.llapannensHele pernctpbl. MeToavka sanvucu u
cunTbiBaHUSA MHpopmauumun.locnegoBaTtenbHble perncTpbl. MeToamka 3anvcu U CHUTbIBAHUSA
NHOpMaLMK. YMHOXEHME «Ha 2.



32.[JewmndpaTtopsbl 1 wudgpartopbl. HasHavyeHne. Tabnmua UCTUHHOCTM ANg Aewndpartopa Ha 2 paspsaa
N wundopartopa Ha 4 Bxoaa.

33.Hasnauenune LIATT (ALLM).

34.Kakne metogbl npeobpasoBaHusa ncnoneaytotca B LIAM (ALM).

35.Kakune ocHoBHble napameTpbl nmetoT LLAM (ALIMT), YTo Takoe HenmHenHocTb wkanbl ALLM.
36.Yem onpenensitoTca NOrpeLlHoCTM Npu MeToae NocneaoBaTenbHOro ypaBHOBELLMBAHWS.
37.Yem onpepensieTca NOrpeLlHOCTb NPy METOAE CYUTBIBaAHMS, NOPA3PSAHOIO ypaBHOBELLNBAHMS.
38.KakoBbl OCHOBHbIE OCTOMHCTBA Y HEAOCTATKM OCHOBHbIX METOO0B NpeobpasoBaHusl.

39.4YT0 Takoe gMHaMmnyeckas norpelHocTb ansa ALIM.

Mpumep KUM:
YTBEPXIOAKO
3aBepyowmin kacdeapon aaepHon pusmkm
C.I. KagmeHckumi

_ . .20__
Hanpasnenue noagrotosku: 30.50.02 MeaumuuHckas 6uodusmka
AdvcumnnuHa: MeauvuuHcKas aneKkTpoHrKa
®opma obyyeHus: ovHas
Bua koHTpons: 3aver
Bug atTectaumu: NpOMeXyTovHas

KoHTponbHO-u3aMeputenbHbin maTtepuan Ne1i

1. Yto npeacTasnsieT cobon p-n nepexof. 13 kaknx nonynpoBOgHNKOB COCTOAT AMOAbI U CTAabUNNTPOHDI.
2. Tpurrepbl. OCHOBHbIE NOHATUS. ACUHXPOHHbIV RS-Tpurrep.
3. HauepTute cnegytowme cxembl C onepauroHHbIM YyCUMTENeM: MHBEPTMPYIOLLEro Cymmaropa, cxemy

cnoxeHus (BbluntaHus). O6bACHUTE NPUHLUN AENCTBUS CXEM.
4. Kakve ocHoBHble napameTpbl nmetot LIAM (ALIT), YTo Takoe HenvHenHoCTb wkanbl AL,
5. OxapakTepun3ynTe OCHOBHbIE TUMbl 4ATYMKOB, MUCMONb3YyEMbIX B MeAULMHE 1 Bruonorum

MpenopaBatennb Cabypos A.H.
noonucek pacwughposka nodnucu

OnucaHue TexHonorMm npoBeaeHUs
MpomexyTouHas aTTecTauust NPOBOAMTCS B COOTBETCTBUM C [ONOXEHMEM O MPOMEXKYTOYHOM

atTecTtauum obyyaroLmnxca No nporpaMmmam BbicLlero obpasosaHus.

KOHTpONbHO-M3MepuTenbHble  MaTepuanbl  MPOMEXYTOYHOW — aTTecTauum  BKNYalwwT B cebs
TeopeTnyeckne BOMPOCHlI MO JIEKUMOHHOMY MmaTtepuany m nabopaTtopHbiM paboTam MO aHanorosow,
LMdpOoBON M aHANOro-unugpPoBON INEKTPOHMKE, NO3BONAIOLLNE OLEHUTL YPOBEHb MOMYYEHHbIX 3HaHWUI K
cTeneHb chopMMPOBAHHOCTU YMEHUN U HABbLIKOB.

Tpe6GoBaHuUsA K BbINONHEHUIO 3aA4aHUNA, LWKalbl U KPUTEPUUN OLLeHUBAHUA
[lns oueHVBaHWs pe3ynbTaToB 00yYeHMs Ha 3a4eTe C OLLEHKOWN UCMONb3yeTcsl KauecTBeHHas Lukana:
«3a4YTEHO», «HE 3a4YTEHOY.

YpoBeHb
KpuTepuu oueHnBaHUa KOMNETEHLUIA ccopmMupoBaH Wkana
HOCTU OLLeHOK
KoMMAeTeHUnn
myGokoe 3HaHME OCHOBHOMO W  JOMNONHUTENbHOrO  ydebHo-  cdopmupoBaH 3a4yTeHo
NpOrpaMmHoOro MaTepuvana Ha YPOBHE  KOMWYECTBEHHOMN a
XapaKkTepUCTUKK, BnageHune OCHOBHbIMU
MNOHATUAMU AucumnnuHbl.lTocelleHe  NpakTUYEeCKUX  3aHATUR,
cocTaBrieHue KOHCMEKTOB; BbIMOTHEHUE BCEX

nabopaTopHbIx paboT, npaBunbHO odopMneHHas pabota. OTBETbI Ha

BCE KOHTPOMbHbIE BOMPOCHI, YAEMbHbIN BEC OLMOOK NpY KOHTPONbHOM

TectTupoBaHum - He 6onee 20%.

lMoBepXxHOCTHOE 3HaHME OCHOBHOIO y4ebHO-NPOrpaMMHOro HechOpMUPOB  He 3a4TEHO



MaTepuana, gonyckatoLlee npuHumunmanbHble owmnbkn B
oTtBeTax.Hanunume nponyuweHHbix nabopatopHbix (6onee 50 %) n
HeoTpaboTaHHbIX (He CAaHHbIX) NPaKTUYeCKUX 3aHATUIA, OBk B
pac4deTax, HenpaBsurbHO ohopMNneHHasi paboTa, OTCYTCTBUE OTBETOB
Ha BOMpPOCbI, yAenbHbIN BEC OLUMOOK MPU KOHTPONbHOM TECTUPOBAHMM
- 6onee 30%.

aHa



