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Oo6opoTHasi cropoHa TUTYJAbHOTO JucTa PITY J|

|. PaGouyasi nporpaMmma nepecMoTpeHa Ha 3aceJaHuH Kageapbl:

IIpoToKoI OT « » 20 1. Ne

3aBeayromuit kadeapoit

(moamuck) (1.0. damuus)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3acelaHuM Kadeapbl:

[TpoToxoi oT « » 20 r. Ne

3aBeayromuit kadenpoit

(moamuce) (1.0. ®amunus)



AHHOTAIUA

PaGouas  mporpamma  yuebHoi  guctmmumabel  “MEJWIMHCKAS
OJIEKTPOHUKA” pazpabotana jjsi CTyJIeHTOB 3 U 4 KypCOB CIEHHUAIUTETA IO
HaITPaBJICHUIO 30.05.02 — MeaunuHckass Ouo(pU3NKa B COOTBETCTBHH C
TpeboBaHUsIMU (hellepalbHOTO TOCYAaPCTBEHHOIO 00pa30BaTENIbHOIO CTaHAapTa
BBICIIIETO 00pa30BaHusl, yTBEPKACHHOTO MprKa3zoM MuHucTepcTBa 00pa3oBaHus U
Hayku P® u nayku PO ot 11.08.2016 1. No 1012 1 BXOAUT B 0053aTENbHYIO YaCTh
npoeCCUOHANIBHOTO IUKIa. TpynoeMKOCTh qucuUIuInHbI cocTaBisieT nmo 3 3ET B
5 cemectpe, no 2 3ET B 6 u 7 cemectpe. [laHHBIN KypC TECHO CBSI3aH C IPYTHMH

'

TUCIMIUIMHAMA W Oa3WpyeTcsd KakK Ha JUCIUIUIMHAx " (MoaynH)", KOTOpbIC
BKJIIOYAIOT 0a30BYI0 YacTh MPOTrpaMMbl, TaK U OTHOCSIIUECS K €€ BapHaTUBHOMU
gactu: “Beictmas marematuka”, “Dwusuka’, “NHbpopmaTuka, MeAUIIMHCKAsS

uHpopmatuka”, “O01mast 1 MeIuIuHCKas onodusuka’.

Llenpro u3yuyeHus AUCHUIUITMHBI «MEIUIMHCKAsT JJIEKTPOHUKA» SIBIISETCS
OCBOCHHE CTYJIEHTAMH TEOPETHUYCCKUX 3HAHWUW W TMPAKTHUYCCKUX HABBIKOB II0
MPUMEHEHUIO DJICKTPOHHBIX CXEM, CICIHATU3UPOBAHHOTO OOOpYJIOBaHUS U
METUIIMHCKUX ~U3JIEINi, TMPEAyCMOTPEHHBIX I HCIOJIb30BAaHUS B CBOEH
npodeccur, MO3BOJIAIOIIEMY BBITYCKHUKY YCIENTHO paboTaTh B M30paHHOM cepe
nestenbHOCTH B PD 1 3a pyOexom, 001anarh YHHUBEPCAIbHBIMU U MPEAMETHO-
CHEIUATN3UPOBAHHBIMA KOMIIETCHIIMSIMU, CIIOCOOCTBYIOIIMMH €T0 COIMAIbLHOM

MOOUILHOCTH, BOCTPEOOBAHHOCTH Ha PHIHKE TPY/Aa U YCIICIIHOM Kaphepe.

3amaya: [loArOoTOBUTH  BBIMYCKHUKOB K TOTOBHOCTH  INPUMCHCHHUS
CTICTIMATU3UPOBAHHOTO o00opymoBaHUs U METUITUTHCKHAX U3ICTTUH,
MIPETYCMOTPEHHBIX TSI UCIIOJIB30BaHUs B MPpodecCHOHANBHON cdepe, U HAYIUTh
CTYJICHTOB OCHOBaM aHajuW3a © CHUCTEMaTH3allMd HAYYHO-TCXHHYECKOU
uH(popMaIuu B 00JIaCTH HOBBIX HAIMpPaBICHUN W JOCTIKEHUU OMOMETUITMHCKON

AIEKTPOHUKH.

J1J1s 3TOTO CTy/IeHTaM HEOOXOAUMO:



1. 3HaTh (Qu3nYecKue OCHOBBI PaOOTHI BJIEKTPOHHBIX CXEM, THUIIOBYIO
peann3anuio U Ha3HaueHue (QYyHKIMOHAIBHBIX Y3JIOB anmapaTrypbl MEIULUHCKOTO

Ha3HAa4YCHMHAI.

2. YMeTh 4YuTaTh NPUHIUIIAAIBHBIE JJIEKTPUYECKHE CXEMbl MEIULMHCKHUX
JJIEKTPOHHBIX YCTPOWCTB IHATHOCTUYECKOIO M TEPAleBTUYECKOIO Ha3HAYCHUS,
BBIICTISITh CTPYKTYpPHBIE B3aUMOCBSI3W MEXAy (YHKIIMOHAIBHBIMU OJIOKaMH,
OLICHUBATh XAPAKTEPUCTUKHU Y3JI0B MEAULIMHCKOM almaparypbl € IO3ULUNA HUX

COOTBCTCTBHUA PCIIACMBIM 3aga49aM.

3. Bnanerp 3HaHUSMU U HABBIKAMHU IO CHUHTE3Y YCTPONCTB MEIUIIMHCKOU
AJIIEKTPOHUKH HAa YpPOBHE (PYHKIIMOHAIBHBIX OJIOKOB, 3JEKTPOHHBIX Y3JIOB U Ha
YPOBHE TMPUHIMUIUAIBHBIX CXEM, YMETh HCIOJIb30BaTh CHEIHATIM3UPOBAHHOE
porpaMmMHOe oOecredeHue i MOJEIUPOBAHUS PabOThl U OTJIAJIKK THIIOBBIX
y3JI0B anmnaparypbl OMOMEIUIIMHCKOTO Ha3HAYEHUS.

JIJist yCHeNHOTO M3y4YeHUsl NUCHUILTUHBI «MeIuIUHCKasT AJIEKTPOHUKAY Y
oOy4Jarommxcs JOJDKHBI ObITh C(HOPMHPOBAHbI CIEAYIOIIUE MpeIBapUTEIbHbIC
KOMIIETEHIIUU: CIIOCOOHOCTh K aOCTPAaKTHOMY MBIIIJIEHUIO, aHAn3y, cuHTe3y (OK
— 1); TOTOBHOCTH K KOMMYHUKAIIMHU B YCTHOM M MUChbMEHHOM (pOpMax Ha PyCCKOM H
MHOCTPAaHHOM S3bIKaX JJI peuieHus 3a1a4 npodeccuonanibHol aestenbHoct (OK
— 8); TOTOBHOCTH pemiaTh CTaHJAPTHBIC 3a7a4u MPOodEeCcCUOHATFHON AeSTENHHOCTH
C HUCTOJIb30BaHNEM HH(GOPMAIIMOHHBIX, OMOIMOrpauueckux pecypcoB, MEIUKO-
OHnoJIOornYecKon TEPMUHOJIOTUH, uH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTU W YYETOM OCHOBHBIX TpeOoBaHWN WH(OpMAIMOHHOW 0€30MacHOCTH
(OIIK — 1); TOTOBHOCTh K HCIOJIb30BAHUIO OCHOBHBIX (DU3UKO-XUMUYECKUX,
MaTEMaTHYECKUX M WHBIX, C€CTCCTBEHHOHAYYHBIX TIOHATHH W METOJOB, IpH

pemeHnn npodeccroHanbHbIX 3amau (OITK — 5).

B pesymbrate wuW3ydeHWs JaHHOW JIUCHUIUIMHBI Yy  OOYYarOIIUXCS
dbopMmupyloTCS  cleAyomue — OOmEeKyIbTypHble/  oOmenpodeccuoHanbHbie/

npodeccuoHanbHbIe KOMIETEHIUH (3JIEMEHTHI KOMIIETEHIUH ).



Kon "

Jtanbl (OPMUPOBAHNUS KOMIIETEHIIUA

oro o0O0pyI0BaHMS
U METUITUHCKHIX
U3CTINH,
IPEIYCMOTPEHHBIX
JUTSL KCTIOJIb30BaHUS
B

npodeccruoHaIbHON

chepe

(popmyupoBka
KOMMETEeHI[HH
buznyeckue OCHOBBI paboThHI
AIIEKTPOHHBIX CXEM, THUIIOBYIO PEalu3aluio U
3Haer
Ha3HAYCHUE G yHKIIMOHATBHBIX y3JI0B
anmapaTypbl METUITTHCKOTO Ha3HAYCHUS
JUTATh MPUHIUTHATBHBIC
OIIK -9 ANEKTPUUECKUE CXEMBbI METUITUTHCKHUX
['0TOBHOCTH K AIIEKTPOHHBIX YCTPOWCTB TUArHOCTUYECKOTO
IPUMEHEHUIO U TEpaneBTUYECKOTO HAa3HAYCHHUS, BBIICISATH
CHEIHATM3UPOBAHH | YMEET | CTPYKTYpHBIE B3aMOCBSI3H MEXKTY

GyHKIHMOHATIBHBIMU ~ OJIOKAMH,  OIIEHUBATH
XapaKTEPUCTUKU y3JIOB MEIUIUHCKON
anmaparypbl C TO3ULIMA WX COOTBETCTBUS

peuracMbIM 3a1a4aM

3HAHUSIMM W HaBbIKAMU [0 CHHTE3Y
YCTPOMCTB MEIUIIMHCKOW JJICKTPOHUKH Ha
YPOBHE (yHKUIHOHATBHBIX 0JIOKOB,
AIIEKTPOHHBIX y3JI0B Ha YpOBHE
Biageer | npuHUMIIMAIBHBIX CXEM, YMETh UCIOJIb30BATh
CHEeUaT3UPOBAHHOE pOrpaMMHOE
o0ecrniedyeHre sl MOJCIUPOBaHUs pabOThl U
OTNAJKA  TUIIOBBIX  Y3JIOB  ammaparypbl

6I/IOM€)1HLII/IHCKOFO Ha3Ha4YCHUA

I[J'ISI (bOpMHpOBaHI/IH BBIIICYKAa3aHHBIX KOMﬂeTeHHI/Iﬁ B paMKax JUCHHIIJINHBI

«MenumnuHckas 3JIEKTPOHUKA MIPUMEHSIOTCS CHEAYIOIINE METO/IbI

AKTUBHOTO/MHTEPAKTUBHOTO OOYYCHHS: JICKIIMU — KOH(EPEHIMHU, MPOOJIEMHBIE



JICKIIMH, JICKOUW-BHU3YyAJIN3alIN; CCMHUHAPCKUC 3aHATHA — JUCITYT, prrﬂblﬁ CTOJ

(moaroToBka u o0cyxaeHue pedeparos).

|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH
KYPCA
B 7 cemecTpe
Pa3znea |. Ba3oBble 3aKOHBI JIEKTPOTEXHUKHU U NIpeodpa3oBaHuil
CUIHAJIOB B HeJIMHEHHBIX Hensx. [IpakTuyeckune BbIBOABI 1J151 MEAMIUHCKOMN
TEeXHUKH U npudopocTpoeHu (6 yac.)

Tema 1. BBegenue. OCHOBHBbIC NMOHATHSA M 3aKOHbI 3JIEKTPUYECKUX U
MATHUTHBIX Lenei, (pusnyeckrue OCHOBbI JJIeKTpoTexHukH. IIpuMeHnenue B
MeaumuHe (2 gac).

DJIeMEeHTBl dJeKTpudeckux Ieneil. Tomosornueckue moHsATUs. OCHOBHBIE
3aKOHBI JJICKTPUUYECKUX Iieneil. OCHOBHBIE 3aKOHBI MAarHUTHBIX Iierneil. ba3zoBbie
3aKOHBI JJIEKTpOTeXHUKHM. Pacuer mnpocrenmmx penurenen u3z RC-nmenen.
[IpakTHdyeckne BBIBOABI I MEIMIIMHCKOM TEXHHMKH W TNPUOOPOCTPOCHUS.
OcHoBHbie TOHATUA. CIIOCOOBI MPEACTABICHUS CUHYCOMAAIBHBIX JICKTPUUYECKUX
BeJIMYMH. Pa30BbIE COOTHOILICHUS MEXAYy TOKOM W HampspkeHueM. [laccuBHBIN
JIBYXIOJIOCHUK B IEMH CUHYCOWJAIBHOTO TOKAa. Pe30HaHCHBIE SABJICHUSA B
JMHENHBIX BJEKTPUUYECKUX MEMAX CHHYCOUJAIBHOTO TOKAa. MOIIHOCTH B LENHU
CUHYCOUJAIBHOTO TOKAa. bamanc MomHOCTEN. Pacuér 31meKTpuyYecKux Lernen npu
MEPUOJUYECKUX  HECUHYCOMIAIBHBIX  BO3JIEUCTBUAX.  YETBIPEXIIOIIOCHUKMU.
[IpakTH4eckure BBIBOABI 11 METUIIMHCKON TEXHUKH U TPUOOPOCTPOCHUS

Tema 2. Bo3aeiicTBHe CHTHAJIOB Ha HeJHMHEHHbIE JJIEMEHTHI.
Bo3aeiictBue MOAYJIMPOBAHHBIX CHUTHAJOB CO CJIO0KHBIM CIHEKTPOM Ha
HeJMHelHbIe 3JieMeHThI (2 yac MAQO).

IIpeoOpazoBanms curHainoB. Kiacchl HEIMHEHWHBIX 3JIEMEHTOB. PeXHMMBI
paboThl HeTWHEWHOro HyeMeHTa. MeToabpl anmpokcumaruu. BosnelicTBue
CUTHAJIOB PA3JINYHBIX BUIOB HA HETMHEHHBIX 25ieMeHT. OCHOBHBIC MPEOOpa30BaHUS

CUTHAJOB B HEJIIMHEWHBIX OJICKTPUYCCKHUX HCIIX U JIMHEHMHBIX oersax ¢



MepeEMEHHBIMU NapaMeTpami. [IpakTrudeckrue BbIBOBI AJIsI MEIULIMHCKOW TEXHUKU
U pudopocTpoeHusi. Bo3neilcTBre y3KOMOJIOCHOTO CUTHANIa HA OE3MHEPIIMOHHBIN
HEJIMHEHHEBIN diieMeHT. Bo3nelictBue AM-curnaia Ha H.O. Bo3aelictBue curaaia
CO CJIOXHBIM CIeKTpoM. [IpakTudeckue BBIBOABI ISl MEAMIIMHCKOW TEXHUKH U
pUOOPOCTPOCHUS

Pasnea |l. bazoBble 3aK0HBI 3JIEKTPOHUKHU U NPeodpa3oBaHuii

curHajion. [IpakTnyeckne BHIBOABI 1JIsl METUIIUHCKON TEXHUKH U

npudopocTpoeHus (2 yac.)

Tema 3. OcHOBHBIE TepMHMHBI W TIOHATHUSl JJEKTPOHHUKU WU
MOJIYyIIPOBOJAHMKOBOI TeXHUKH. KOMIIOHEHTHI ONTO3JIEKTPOHUKH U JIa3ePHOM
TeXHHKH (2 4ac).

du3n4ecKre 0OCHOBBI PaOOTHI OJIYITPOBOAHUKOBBIX TPUOOPOB. bunossipabie
U TOJIEBbIE TPAH3UCTOPHI. DIEKTPOHHBIE MPUOOPHI C  OTPHUIATEIHHBIM
muddepeHnnanbHbIM - conpoTuBieHreM. [IpakThka NpUMEHEHHS B MEIUIIMHE.
N3nydaromme auoasl. DoTope3ncTopsl. DoTOaNOBI. DOTOTPaH3UCTOPHI.
Ontponsl. XapakTepUCTUKUA HWHJIUKATOPOB M Ja3epoB. [IpakTuka mpuMEeHEHHS B
MEJIUIIMHE.

Pa3nen |11. OcHOBBI aHAJIOTOBOW CX€MOTEXHUKHU IJIEKTPOHHBIX
cpeactB. IIpakTHyecKkue BHIBOBI AJI1 MEAMIMHCKOM TEXHUKH U
npudopocrpoenus (4 yac.)

Tema 4. JJeKTpPOHHbIe YCWIHTEJIbHbIE YCTPOHMCTBA. Y CHJIMTENIH
MOIIIHOCTH ¥ YCHJIMTEJIH NOCTOSIHHOro Toka. O6jacTu mnpuMeHeHHUS B
MeaunuHe. JuddepenuuanbHbie HonEpalMOHHBIEC YCUJIMTEIH B
MeIUIUHCKOM NMPpuOopocTpoeHun (2 vac).

OO6mue cBeaeHUsT 00 YCHIMTENSX JJIEKTPUUYECKUX CUTHAOB. (OCHOBHBIC
napaMeTpbl U XapaKTepUCTUKU YCUJIIUTENEH. YCHIUTENbHbIE KacKaJbl Ha
OUMONSPHBIX TPAH3UCTOPAX. Y CHIIUTEIBHBIC KACKA/Ibl Ha TIOJIEBBIX TPAH3UCTOPAX.
Pexxumbl pabOThl YCHUIIUTENBHBIX KAacKaJoB. YCHUJIUTEIU ¢ TpaHChHOpPMaTOPHBIM
BKJIFOUCHHEM Harpy3ku. besrpanchopmaTopHbie BYXTaKTHBIE YCHUIIUTEIH.

Yceunaurenu noCTOSIHHOTO TOKA. HCKOTOpble CXEMHLIC PCIICHUSA, UCITIO0JIb3YyCMbIC B



yeunutenax. OOmue cBeneHus. MaeanpHbli  ONEpaliMOHHBIA  YCHUIIUTEIb.
OCHOBHBIE MapaMeTpbl M XAapaKTEPUCTUKU ONEPALUOHHBIX  YCUIUTEIEH.
OOpaTHble CBSI3U B YCWIMTEIbHBIX ycTpoiicTBax. [Ipumepbl wHcosib30BaHUsA
ONEPallMOHHBIX YCUIIUTENEH U 0OpaTHBIX CBA3EH B HEKOTOPBIX cxemax. Obiactu
IPUMEHEHUS  ONEPAlMOHHBIX  YCWIMTEIEH B  JJIEKTPOHHBIX  CXeMax
OMOMEIMIIMHCKOIO Ha3HAYECHHUS.

Tema S. I'eHepaTopbl 3JIEKTPHYECKUX KOJC0AHMH M JJIEKTPOHHBIE
KJII0YY B MEeIUIIUHCKOM MPUOOPOCTPOeHUuH (2 yac).

['eneparopsl 3JIEKTPUYECKUX KOJNEOAHMM M 3JIEKTPOHHBIE Kiroud. OOmue
CBElICHMs. ['eHepaToppl TapMOHMYECKMX CHTHAJIOB. KBapueBble T'€HEpaTOpBI.
['eneparopsl  KoJeOaHUN  MPSAMOYToJIbHOM  (OpMBI  (MYJIBTUBUOPATOPHI).
NMnynbcHbIE CHTHABI. JNEKTpoHHBIE Kitoun. Mcnonb3zoBanne MOII-knrouen B
AJIEKTPOHHBIX YCTPOMCTBAX C MEPEKII0YAEMBIMU KOHIEHCATOPAMM.

Paznen V. OcHoBbI 1H(POBOI CXEMOTEXHUKH JI€KTPOHHBIX
cpeactB. lIpakTuyeckue BHIBOABI AJI MEAMIMHCKOM TEXHUKH U
npudopocrpoenns (4 yac.)

Tema 6. OCHOBBI TEOPUH JIOTHYECKHX (MEPEKIOYATEIbHBIX) (PYHKIIHI.
KoMOnHannoHHbIe TOru4ecKue ycTpoucTea Hu@poBoiit TexHuku. Tpurreps! u
undpoBbie aBTOMATHI (2 4ac).

Jlornyeckue (QYHKIMU MU BJIEMEHThl. AKCHUOMBI, 3aKOHBI, TOXJECTBA MU
TeopeMbl anreOpsl Joruku (OyneBoi anreOpsl). [Ipencrabienue u nmpeoOpazoBaHue
jgornyeckux (QyHkuuid. IloHsTHE O MUHUMHU3ALMK JIOTUYECKUX (YHKUIHM.
CrpykTypa ¥ NpUHIUIT AEHCTBUS JIOTHYECKHUX A1EMEHTOB. OCHOBHBIE MAPAMETPHI U
XapaKTepUCTHKU Jiorudeckux osneMeHToB. Iudpatopsr u gemmdpaTopsl.
MynbTuIiekcopsl U aemyabTuruiekcopsl. Cymmaropsl. Ludposoit kommaparop.
[TpeoOpa3zoBarennt KOAOB. ApPHUPMETHKO-TOTHYECKOE YCTpOHCTBO. Tpurrepnas
CcXeMa Ha JByX YCWJIMTEJIbHBIX KacKaJax. S-TPUITEpPbl Ha JIOTUYECKUX AJIEMEHTAaX.
PasnoBunnoctn  RS-tpurrepoB.  JK-tpurrepel. D-tpurrep u  T-tpurrep.

Hecummetpuunsie Tpurrepsl. Lludposbie aBTOMATHI.



Tema 7. Peructpsl 4 cC4éTYNKH B IM(PPOBOI TeXHUKE. 3aIIOMUHAKOIIHE
3JIEKTPOHHBbIE YCTPOMCTBA (2 Yac).

Obmume cBenenus o peructpax. CrauroBbie perucTpbl. CHHXPOHHBIC
CIBUTOBBIE PETUCTPbl ¢ OOpaTHBIMH CBs3siMU. DYyHKIIMOHANIbHBIE Y37bI Ha 0ase
PETUCTPOB CABUTA. ODJNEKTPOHHBbIE CUeTUYMKU. OCHOBHBIE MApamMeTPbl U BUIBI
3alIOMUHAIOMIMX ~ yCTpOHCTB. (CTaThyeckwe ONepaTHUBHBIE  3alIOMUHAIOLIUE
ycTpoiicTBa. J/IlMHaMH4YeCcKHe  OINEpaTUBHBIE  3allOMHHAIOIINE  YCTPOMCTBA.
DHEpProHe3aBUCHMBIE OIEPATHBHBIE 3allOMUHAKOIME ycTporcTBa. OCHOBHBIE
CTPYKTYpPbl ~ ONEPATHBHBIX  3allOMUHAIOIIUX  YCTPOMCTB. [TocTostHHBIE
3anmoMuHawmme ycrpoiictBa. CrpykrypHas cxema PII3Y-DC (EPROM.
[TocTosiuuble 3anmoMuHaroniue ycrpoiictea PII3Y-Y®. VcnoBHbie 0003HaueHUS
MUKPOCXEM U CUTHAJIOB YIPABJICHUS 3alIOMHUHAIOIIMMU YCTpOMCTBAMU (IIPUMEPHI
YT'O 3Y). ®mui-namsrh.

Pa3nen V. bazoBble NpMHIUNBI CXeMOTeXHUMKH U MG poBoii
buabTpannu OMopu3nUecKnx CUrHajaoB (4 yac.)

Tema 8. Ilomexu npu u3MepeHUsiX Ha OHMOJOTHYECKHUX OOBEKTaX.
CxeMOTeXHHMKa HCKIKYCHUS WIN o0cjaaldjieHusi 1noMex Onopu3nyecKux
u3Mepenuii (2 yac)

[Ipupoga ¥ UCTOYHUKM TIOMEX TMPU  3IEKTPOPHUINOIOTHUECKUX
UCCJIENOBAHMSIX, UX Kiaccudukanus (Ha OCHOBE OOOOIIEHHOW >KBUBAJICHTHOU
cxembl u3MmepeHus bBII). OpraHuzanuoHHble W METOJOJIOTMUECKHE IyTH
UCKIIIOUYEHUS WM ociabiieHus noMex. TpeOoBaHus K BXoaHbIM wensaMm MII:
BXOJIHO€ CONPOTHUBIIEHUE, pa30aiaHC BXOJHOTO COMPOTUBIEHUSA, KOd(PPUIueHT
ocyiabyieHust CHH(Pa3HOTO CUTHaNA, KO3(PPUIUEHT pexeKIHH. ATapaTHbIe METO/Ibl
00paboTKN OMOMEIMIIMHCKUX CUTHAJIOB KaK CPEACTBO OOpPHOBI C IMOMEXaMmu.
OkpanupoBanue ¢ 3aHyjeHnem uepe3 OC, mNpUMEHEHUE COTJIaCyIoINX U
WHCTPYMEHTAJIbHBIX YCHJIMTEIEH, COTIaCOBAaHUE CIIEKTPAJIbHBIX CBOMCTB CUTHAJA C
YaCTOTHBIMU  XapaKTEpPUCTUKAMHM  ycuinuTened (aHanoroBas (uibTpauus),

MIPUMEHEHHUE TPaHCPOPMATOPHBIX U ONITHUECKUX MpeodpazoBareneir. O000I1IeHHbIC



DKBUBAJIEHTHBIE U CTPYKTYpHBIE cXeMbl. OCHOBHBIE XapaKTEPUCTUKHU

Tema 9. LHudpoBas ¢uabTpanus Kak CpeACTBO 0CIa0/eHUS INOMeX
ounopu3nyecKux n3mMepenni (2 gac).

[udpossie hunpTpst (D). O6mue morstus: HII® (KUX-dunbtpser), PLID
(BUX-dunbrpsr). OcHoBHbie nocTtonncTBa LIdD. UMnynscHas peakuusi GuibTPOB.
Oyukius otkirka. OnpeneseHue UMIYIbCHOM peakiuu. [lepegaTounbie pyHKIIUN
¢unbTpoB. YacToTHBIE XapakTepuUCTHKU (PuibTpoB. OOmme moHsTHs. OCHOBHbBIE
cBoiicTBa. B3aumHast koHBepTalys TUNOB (GUiIbTPoB. TUIIOBBIE METO/IBI pacyeTa u
onTuMH3aunu GUIbTPOB. OUIBTPHI CyYaHHBIX CUTHAJIOB. PU3NYECKas CYyIIHOCTh
¢unpTpanu mymoB u noMex. OcoOble BuAbl (UIBTPOB: CraXUBAIOIIKE,
ONTUMAaJbHBIE.

B 8 cemecTpe
Pa3nen VI. Curnajbl 6M010ru4eckoro npoucxoxaetusi. bazospie
NPUHIUIBI CXeMOTEXHUKH U3MepeHuid 0uopu3niecKnuX CUrHaJI0B (2 Jac.)

Tema 10. IlonsaTHe 0 curHajax OHOJOTHYECKOI0 IPOUCXOKICHMS.
DJIEKTPUYECKHEe HM3MEPEeHUs] M JJIEKTPOM3MepHUTeIbHasi  anmaparypa.
N3mepeHne HEIIEKTPUYECKHUX CHTHAJIOB OMOJIOTHYECKHX 00BbEKTOB (2 4ac,
MAO).

W3nyyeHus yenoBeka W MOpOXKAaromue (GU3NYECKUe IMOJsl, UCTIOIb3yeMble
JUIsl TMarHOCTHKU M Tepanuu. Knaccudukaius mo BHUIY MEPBUYHBIX CHUTHAJOB
(bmormoTeHMAaNbl, AJIEKTPONPOBOJIHOCTh, OHOMEXaHWYECKHEe U aKyCTHUYECKHE
3bdexTsl, OMOMAarHeTW3M M JIp. BHUABl M3Iy4YEeHUW U (U3HUECKUX TMOJeH).
DNEeKTpUYECKOEe TMO0Je KaK T[JaBHas OCHOBA NPOSBICHUS KU3HEIEATEIbHOCTH.
[TpoucxoxieHrne OHMOMOTEHIIMAIOB, SKBHBaJeHTHas cxema umctouHmka bII. BII
pa3MYHBIX  (QPYHKIMOHAIBHBIX TPyHH  KU3HENEATETBbHOCTH: UX  (dopma,
AMIUTUTYHBI W YaCTOTHBIM Juamna3oHbl MposiBieHUs. CrocoObl U TPOOIeMbI
peructparui  BII. OcHOBHbIE MOHATHS U omnpeaeiaeHus. Buabl U MeTobl
u3MepeHuil. M3ameputenbHble MPUOOPHI, KOMIEHCATOPbI, MOCTbl. OcUUIIOrpadBhl.
W3mepenne mapaMeTpoB 3JEKTPUUYECKHUX CHUTHAJIOB. I3MepeHue napameTpoB

QJICKTPHUYCCKHX LICTICH.



Paznen VII. ®yHKuHHOHAJBHBIE Y3JIbl, CTPYKTYPA U CXEMOTEXHUKA
AUATHOCTUYECKUX Npudopos (8 uac.)

Tema 11. ®@OyHKHUOHAJBbHBIE Y3Jbl 3JEKTPOHHBIX YCTPOICTB
AUATHOCTUYECKUX MPUOOPOB MEeIMUMHCKOT0 HA3HAYeHUsl. DYHKIIMOHAIbHBIE
y3.ubl 4 0J10ku YBY n CBY auarnoctu4yeckux mpudopos. (2 yac)

N3meputenbubie ycunutend. OOpaTHble CBSI3W M UX NPUMEHEHHE IS
MOBBIIIEHUS SKCIUTyaTAllMOHHBIX XapAaKTEPUCTUK H3MEPUTEIBHBIX YCHUIIUTEIICH.
N3mepuTenbHble MOIYJISATOPBI M AEMOAYJIATOPBl. PUibTpbl. THUIOBBIE CXEMBI
MAaCCUBHBIX U aKTUBHBIX (DHJIBTPOB B araparype OMOMEIUIIMHCKOTO Ha3HAY CHUSI.
['eHepatopbl M BXOJHBIE KAaCKaJbl M3JIyYaIOUIUX YCTPOWCTB. ['eHepatopel C
BHEIITHUM BO30y:kJieHueM. M3mepurensHblie npeodpazoBarenu u ycunutend YBY u
CBY nuanazona. OOpaTHble CBSI3M W WX NPUMEHEHUE JJI [OBBIIICHUS
DKCIUTyaTAllMOHHBIX ~ XapaKTEPUCTUK U3MEPUTENbHBIX IpeolOpa3zoBateiied U
ycunutenen. U3MepuTenbHble MOIYISATOPBI U AEMOAYIATOPBL. PunbTphl. TUNOBBIE
CXEMbl TACCUBHBIX W AaKTUBHBIX (UIBTPOB B ammaparype OMOMEIUIIMHCKOTO
Ha3HayeHusA. ['eHepaTopbl M BXOJHBIE KAaCKaJbl M3JIYyYAIOLIUX H3MEPUTEIbHBIX
yCTpOMCTB. ['eHepaTopbl C BHEITHUM BO30YKIEHUEM.

Tema 12. @PyHKIIHOHAIbHBIE Y3JIbI M OJIOKH JHATHOCTUYECKUX NPUOOPOB
MEIUIUHCKOT0 HA3HAYEHHS B ONITHYECKOM U TeparepuoBoM JIuana3oHe (2 yac)

N3meputenbHble TpeoOpa3oBaTeIu U YCUIUTEIU B ONTHYECKOM JHaIa3oHe.
OOpatHble CBSI3U W WX TPUMEHEHUE IS TIOBBIIIEHUS OKCIUTyaTaIllMOHHBIX
XapaKTePUCTUK U3MEPUTENBHBIX IIPeoOpa3oBaTesiei U yCUIIUTEICH B ONITUYECKOM U
TeparepiioBoM Jauama3zoHe. V3MepurenbHble MOAYJISATOPHI U JEMOIYJISATOPHI.
Ontuyeckue (GuiabTphl. TUTIOBBIE CXEMBI TMACCUBHBIX M AKTUBHBIX (UIBTPOB.
['eHepaTopbl U BXOJIHBbIC KAacKaJbl M3JIYyYAIOUIUX U H3MEPUTEIBHBIX YCTPONCTB
ONTUYECKOTO JIUana3oHa.

Tema 13. IlpuHumn feiicTBUA HW  YCTPOMCTBO MeETUIIMHCKHX
TemJI0BU30poB (2 yac MAO).

O6mactT TpUMEHEHUS TEPMOJATIYMKOB B MEAUIIMHE. OJICKTPOHHBIC

MEIUIMHCKHE TEPMOMETPBI. YCTPONCTBA TEPMOPETYISIUU B OMOXMMHYECKHUX



naboparopusx. [Ipumenenne HoTOIATUNKOB, YYBCTBUTEIBHBIX K HHPPAKPACHOMY
W3JIYYEHUIO, U1l U3BMEPEHUS TEMIIEPATYPbI KOKHBIX IIOKPOBOB. [IprHIMN nevcTBrs
U YCTPOMCTBO  MEIMIIMHCKMX  TEIUIOBU30POB. [e€pMOaHEMOMETPHUYECKUE
WU3MEPUTEIH JIETOYHON BEHTUIISIUUU. DJIEKTPOHHBIE METULUHCKHE TEPMOMETPHI

Tema 14. ¥3 B TepaneBTHYECKOH W JMArHOCTHYECKOi ammapartype (2
qac).

duszuueckas mpupona mnbe3odpdexra. Koncrpykumu mnpeobpazoBaTerneit.
Crneunduueckue norpemHocTy. [1be303nekTpuieckue JaTYNKy yIbTPa3ByKOBOTO
U3JIy4EeHHs] HA OCHOBE THTAaHATa Oapusi, UCHOJIb3yeMble B Y3 TepareBTHUECKOU U
JTMArHOCTUYECKOM aImaparype.

Pa3znen VIll. ®ynknnonajibHbie y3/bl, CTPYKTYPa U CXeMOTEXHHKA
TepaneBTHYECKUX anmnaparos (6 yac.)

Tema 15. @OyHKUHMOHAJBHBIC Y3Jbl JJEKTPOHHBIX YCTPOMCTB
TepanesTnyeckux annaparos HU4, YBY u CBY (6 1ac)

Yceunurenu MOIHOCTH TepaneBTUYeCKUX annapaTtoB. OOpaTHbIE CBSA3U U UX
MPUMEHEHHUE JUISl MOBBIIIECHUS HKCIUTYyaTAllMOHHBIX XapaKTEPUCTHK YCUIIUTENEH
MOIIHOCTH. MoaynsaTtopel U JIeMOLYJNATOpbl. PuibTpel. THIOBBIE CXEMBI
MACCUBHBIX Y aKTUBHBIX (DUILTPOB B ammapaType OMOMEIUITMHCKOTO Ha3HAYEHUSI.
['eHepatopbl W BBIXOJHBIE KacKaJbl H3JIY4YaOIIUX YCTPOUCTB. I'eHepatophl ¢
BHEIIHMM BO30yxzaeHueM. CoriacoBaHue BbIXOJla OKOHEYHOrO0 Kackajaa u
W3JIy4arouien Harpy3KH.

Tema 16. @OyHKUHOHAJIBHBIC Y3Jbl JJEKTPOHHBIX YCTPOMCTB
TepaneBTHYEeCKHUX aNNapaToB B ONTHYECKOM AHana3oHe (2 yac)

Ycunurenan MOLUTHOCTH TEpaneBTUYECKUX amnmnapaToB. OOpaTHbBIE CBSA3HM U HX
MIPUMEHEHUE ISl MOBBIIIEHUS DKCIUTYaTAlMOHHBIX XapaKTEPUCTHK YCUIIUTEIEH
MOIIHOCTH. MoaynsaTtopel U AeMOAYIATOpbl. PuibTpbl. THUIOBBIE CXEMBI
MACCUBHBIX Y aKTUBHBIX (DUIBTPOB B ammapaTrype OMOMEIUITMHCKOTO Ha3HAUYCHHUS.
['enepaTopbl M BBIXOIHBIE KAaCKaAbl M3IIYYAIOIIMX YCTPOMCTB. ['eHepaTtopsl ¢
BHEIIHUM BO30yxneHuem. CoriacoBaHue BBIXOJAa OKOHEYHOTO Kackaja u

U3ITy4Yarollle Harpy3Ku.



Tema 17. ®@OyHKOMOHAJABbHBIE Y3Jbl JJIEKTPOHHBIX YCTPOWCTB
TepaneBTHYECKHUX ANNAPATOB B TeparepuoBoM quamna3oHe (2 4ac)

YceunuTenu MOIHOCTH TepaneBTUYeCKuX anmnapaTtoB. OOpaTHbIE CBS3U U UX
NPUMEHEHUE JUIsI TOBBIIIEHUS 3KCIUTYyaTallMOHHBIX XapaKTEPUCTHK YCUIIMTENEH
MOIIHOCTH. MoAynsTopel HU JIeMOIYJISATOpbl. PuUibTphl. THUIOBBIE CXEMBI
MACCUBHBIX U aKTUBHBIX (DUIITPOB B armapaType OMOMEIUIIMHCKOTO Ha3HAUYCHHS.
['eHepatopbl W BBIXOJHBIC KacKaAbl H3IYYAOIIUX YCTPOUCTB. ['eHepatopel ¢
BHEIIHUM BO30yxaeHueM. CoriacoBaHue BbIXOJIa OKOHEYHOrO0 Kackajia u
M3JIy4arole Harpy3KHu.

Pazpnes | X. Be3onacHoCTb M 3J1eKTP00€30NACHOCTH TUATHOCTUYECKUX
npudopoB U (pU3N0OTEPANIEBTUYECKUX aNnaparos (2 1ac).

Tema 18. be3omacHoCTb M 3JIEKTPO0E30MACHOCTh AMATHOCTHYECKHUX
npudopoB U pu3noTepaneBTHYECKUX annaparos (2 yac, MAO).

TunoBble npreMbl CXeMHOM peanu3anuu 00ecnedeHns 3JIeKTPOOe30MacHOCTH
JUArHOCTUYECKUX  NPUOOPOB  (IIOCTOSIHHBIA, TEPEMEHHBIM, HUMITYJIbCHBIM,
BbicOokouacToTHbI, CBY, KBY, TI'). TunoBsle npuemMbl CXEMHOH peanu3anuu
oOecrieyeHus:  DJIEKTPOOE30NacCHOCTH  (PU3MOTEPANEeBTUUECKUX  alllapaToB
(TOCTOSIHHBIN, IMEpEeMEHHBIN, UMITYJIBCHBIN, BhIcOKkouacToTHRIM, CBY, KBY, TI'm).
TunoBble MpUeMbl TEXHOJOTMYECKOIO M METOJUYECKOro  oOecredeHus

anekTpobesonacHoctu. [Ipumepsl obecriedeHus IIeKTPOOE30MaCHOCTH.

I1.CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM
YACTHU KYPCA
CtpykTypa W coOAEpKaHUE MPAKTHYECKOM YacTH Kypca BKIIOYAeT B CeOs
TEMATUKY U COAEPHKAHUE MPAKTUUECKUX 3aHATUI U CEMUHAPOB
IIpakTuyeckue 3ansaTusi B 7 cemectpe (18 uac)
Paznen |. ®usnyeckue 0CHOBBI JIEKTPOTeXHUKHU. Ba3oBble NOHATUSA U
3aKOHBI JJIEKTPUYECKHUX 1 MATHUTHBIX Henei. (8 uac).
Tema 1. ®u3nyeckne 0CHOBbBI YJIEKTPOTEXHUKHU. ba3oBble MOHATUSA U

3aKOHbI. Bo3/eiicTBHEe CHTHAJIOB Ha HeJIMHEHbIE 3JieMeHThI (2 wac MAO)



DNEeMEeHTHI ANEKTpUUYECKuX 1enen. Tornonornyeckue noHsATusi. OCHOBHBIE
3aKOHBI ANEKTpuUeckux meneil. OCHOBHBIC 3aKOHBI MAarHUTHBIX 1ienieil. MeTton
npeodpa3oBaHus. MeTo 1 KOHTYPHBIX M Y3JIOBBIX ypaBHEHHI. MeTo1 KOHTYPHBIX
TOKOB. [TocTpoenune noreHuuanbHbIX quarpamMm (OOJacT NpUMEHEHHUS -
dusnoTepaneBTUYECKHUE anmnapaTsl: raibBanuzaiusa, HU, Uaaykrorepmus u ap.).
Bo3nelicTBUe CUTHATIOB Pa3IMYHbIX BUJIOB HA HEJIMHEHHBIC SJIEMEHTHI:
Y3KOIOJIOCHOTO CUTHaJIa Ha OC3UHEPIIMOHHBIA HEIMHEUHBIN 311eMeHT, AM-
curHaiia, YM-curaana u CUrHaja co CJIOXHBIM CIIEKTPOM Ha HEJIMHECHHBIN
2JICMEHT.

Tema 2. Pe3oHaHCHhI HANPSIZKEHUIT M TOKOB B JIEKTPHYECKHX HENMsAX

nepeMeHHOro toxka. Ilepexoannie nmpouecchbl B 3JEKTPHYECKUX Hensax (2 yac

MAO).

DIIEKTPUYECKUE U MArHUTHBIE LENH NIEPEMEHHOTO TOKa. OCHOBHBIE MTOHATHS
0 nepeMeHHOM Toke. OCHOBHBIE ()OPMYJIbI U YpaBHEHHUA. AHAJIU3 IIPOLIECCOB B LIETH
CUHYCOMJAIBHOTO TOKA IPU IOCIEAOBATEIBHOM W MNapaJUIEIbHOM COECIUHEHUU
aneMeHTOB. IIpakTuyeckne TNpUMEHEHHs] B  MEIMIMHCKON  TEXHHKE U
npudopoctpoenuu. IlepexoHple MPOLECCHl B MEKTPUUECKUX IeMsaX. Y paBHEHUS,
OINpEJENeHNs] TOKOB M HAaIPSKEHUH M MOCTpOeHUE rpaMKoB MPOLECCOB B LIEMH
nocie KommyTtanuu. [IpakTnueckue NpUMEHEHUS B MEIWLIMHCKOM TEXHHUKE M

npUOOPOCTPOCHUH.

Paznen |1. dusnyeckne 0CHOBBI 3JIEKTPOHUKHU M MOJYNIPOBOIHUKOBOI
TEeXHUKH (2 4ac).

Tema 3. @uznyeckne 0CHOBBI padoThI MOJYIIPOBOJHUKOBBIX NPUOOPOB.
bunoJasipublie U nmoJieBbie TPAH3UCTOPBI. TpaH3uCTOPBI. DJIEKTPOHHbBIE
NpudOpPbI ¢ OTPULATEIBbHBIM AU GepeHIIHATbHBIM CONPOTUBJIEHUEM (2 yac
MAO)

DONEeKTpONPOBOAHOCTD  MOJYMPOBOJHUKOB.  DJIEKTPUUECKHE  IEPEXObI.
Cmemenue p-Nn-mepexoma. Emkocts p—N-mepexona. IIpobGoii p—n-mepexona.

[TonynpoBogHukoBble AuOAB. CTpPYKTypa M NPUHLMUI ACHUCTBUS OUMOJISPHOTO



TpaH3uctopa. Pusnyeckas HEIMHEHWHAs MOJENb TPAH3UCTOPA U SKBUBAJIICHTHBIE
cxembl. CrtocoObl BKIIOYEHUSI OMIOJSPHBIX TPAaH3UCTOPOB. OCHOBHBIE PEKUMBI
paboTbl TpaH3ucTOpa. h-mapamerpbl OumnossipHOro Tpansuctopa. OCHOBHBIC
napaMeTpbl OUIOJSPHBIX TPAH3UCTOPOB. TPAH3UCTOPHI C HHKEKIMOHHBIM
nuTtaHueM. TpaH3ucTtop ¢ ympapisiomuM p—N-niepexogom. MJIT  (MOII)-
Tpan3uctopbl. M/II1-TpaH3ucTopbl CO BCTPOESHHBIM KaHaaoM. CriocoObl BKIIOUEHUS
MOJIEBBIX TpaH3UCTOpPOB. lloseBoil TpaH3ucTOp Kak 4erbipéxmomocHuk. M/III-
CTPYKTYpbl CHELUAIbHOrO Ha3HaueHus. HaHoTpan3zuctopel TyHHENBHBIA W
oOpaiieHHbId  UoAbl. J[Byx0a30BbIM AuOJ (OAHOMEPEXOIHBIA TPAH3UCTOP).
JlaBuHHBIN TpaH3UCTOP. JJMHUCTOPHI U TUPUCTOPHL.

Tema 4. XapakTepuCTHKH J1a3epPOB U 00/1aCTH IPUMEHEHUS B MeIMIIHE
(2 vac)

CriocoObl IOJTy4EeHHS ¥ XapaKTePUCTUKHU Jla3epHOTo u3nyueHus. Kparkas
XapaKTEPUCTHUKA 3aKOHOMEPHOCTEN B3aMMOJICUCTBUSA JIa3€PHOTO U3IIYUEHHUS C
ounosiornyeckumMu oobektamMu. O0JaCTU MPUMEHEHHUS B MEUIIMHE.

Pa3nen |V. ®uznyeckue 0CHOBBI AHAJIOTOBBIX JJIEKTPOHHBIX CPE/ICTB.
ba3oBble NOHATHSA U OCHOBBI  CXeMOTeXHUKH (4 yac).

Tema 5. DyieKTpOHHBIE YCWIHTEJIbHbIE YCTPOiicTBa (2 4ac)

OO6mue cBeieHus 00 YCUITUTENSAX dIEKTPUIECKUX CUTHAIOB. OCHOBHBIE
IapaMeTpbl U XapaKTEPUCTUKHU YCUIIUTENICH. Y CHIINTENIbHBIE KaCKaAbl HA
OUMOJNSPHBIX TPAH3UCTOPAX. Y CUIIMTEIbHBIC KACKA bl HA MOJIEBBIX TPAH3UCTOPAX.
Pexxrmbl paboThl YCUITUTENBHBIX KackagoB. be3rpancdopMaTtopHbie IBYXTaKTHBIE
YCUJIUTENU. Y CUIIUTENN TOCTOSTHHOTO TOKA

Tema 6. Inddepenunaibubie u onepanuoHubie yeuanreau. Ilpumepsl
HCIO0JIb30BAHMS M 00/1aCTH IPUMEHEHHS ONEPAIMOHHBIX ycHiIuTe e (2 yac
MAO)

Oo6mme ceenenus. uddepennmanbupiii ycunnurenas. HekoTopbie cxeMHbIe
pellIeHUs, UCTIOJIB3YEMbIE B YCUITUTENSIX. M AeanbHblil OnepalMOHHbIA YCUIUTENb.
OCHOBHBIE TApaMETPhI U XapPAKTEPUCTHKHU OTEPAIMOHHBIX ycrmTeneir. OOpaTHbIe

CBA3HU B YCUIIUTCIIbHBIX yCTpOfICTBaX. HpI/IMepLI HCIIOJBb30BaHUA OIICPAIHMOHHBIX



ycwmTesneld 1 0OpaTHBIX CBA3€H B HEKOTOPHIX cxeMax. O0IacTu mpuMEeHEHUS
OMEPAIIMOHHBIX YCUIIUTENEH B AJIEKTPOHHBIX CXeMaxX

Tema 7. I'eHepaTOpBbI JJIEKTPUIECKUX KOJIEOAHNN. DJIEKTPOHHbIE
KJIIO4H (2 yac)

O6mue cBeaeHus. ['eHepaTopbl TapMOHUYECKUX CHUTHaJIOB. KBaplieBbie
re”Heparopsl. ['eHepaTopsl Kosie0aHu NMPSIMOYTOIbHOM (HOPMBI MyIBTUBUOPATOPHI).
HMiynbCHBIE CUTHAJBL. DJIEKTpOHHBIE KitouM. Mcnons3oBanne MOII-kmroueli B
ANEKTPOHHBIX YCTPOMCTBAX C MEPEKIIOYAEMBIMUA KOHIEHCATOPAMM.

Paznen V. OcHoBbI 1M(poOBOi CXeMOTEXHUKH IJIEKTPOHHBIX CPeACTB (2

qyac)

Tema 8. OCHOBBI TEOPHH JTOTHYECKHUX (MEPEKIIYATEIbHBIX) (DYHKIIHUIA.
Munumu3zanus jJorudeckux GpyHkuuii. KomOMHalMOHHBbIE JIOTHYECKHE
ycrpoiictBa. lludpoBoii komnaparop u npeodopazosBaresin koaoB (2 yac MAQO)

Jlornyeckue QyHKIMH U STIEMEHTHI. AKCHOMBI, 3aKOHBI, TOXKJIECTBA U
TeopeMbl anreOpsl Jioruku (OyneBoit anreopsl). [Ipencrapnenue u npeodbpasoBaHue
joruyeckux GyHKuun. MunnMmu3zanus sorundeckux GpyHkuuid. CTpykTypa u
MPUHIINAT IEUCTBUS JJIOTUUECKUX JIEeMEHTOB OCHOBHBIC MMapaMeTPhl U
XapaKTEPUCTUKH JIOTHUECKUX deMeHTOB.. [lludpaTops! u nemmdpaTopsl.
MynbTuriekcopsl u aemynbturiekcopel. Cymmartopsl. [udposoit kommapatop.
[IpeobpazoBarenu KoJ10B. ApUPMETUKO-IOTHIECKOE YCTPOUCTBO

Tema 9. Tpurrepsi u undposbie aBTOMATHI. PerucTpbl U CYHETYHUKH.
3anoMuHaWIIKeE JJIEKTPOHHBbIE yeTpoiicTBa. OCHOBHBIE IapaMeTPbl U BU/AbI
3V (2 yac)

TpurrepHas cxemMa Ha JBYX YCWJIMTENbHBIX Kackajgax. RS-tpurrepsl Ha
JOTHYECKUX 3nnemeHTax. PasHoBugHoctu RS-tpurrepos. JK-tpurreper. D-Tpurrep
u T-tpurrep. Hecummerpuunsie Ttpurrepbl. [ludposbie aBTomarsl. OOmue
cBelieHus o0 peructpax. CABUroBbIe perucTpbl. CHHXpPOHHBIE CABUTOBBIE PETUCTPHI
C 0oOpaTHBIMH CBs3sIMH. DYHKIMOHAJIbHBIC Y3JIbl Ha 0a3e PEerucTpoB CIBUTA.
OnextpoHHsle cueTynku. Cratnueckue, auHamuueckue O3Y. 1I3Y u @udm-

IHaMsiITb. 9HepFOHC3aBI/ICI/IMBIe OIICPATUBHLBIC 3AIIOMHUHAIOIIHC YCTpOﬁCTBa.



Tema 10. HanpasJieHus1 M NepCHeKTHBHI Pa3BUTHA JIEKTPOHHUKH.

HaHo3jieKTpoHNKa B MeAUIUHCKOM npubdopocTpoenur (2 yac MAO)

IpakTnueckue 3anaTus (18 yacos)

B 8 cemecTpe

Tema 1. @OyHKHHOHAJBbHBIC Y3Jbl JJIEKTPOHHBIX  YCTPOICTB
ANATHOCTHYECKHX MPHOOPOB MeIMIMHCKOr0 Ha3HaYeHus (2 yac MAO)

CxeMbl  U3MEpUTENBHBIX  ycwiHTeled. Buabsl 00paTHbIX — CBA3€l.
W3mepuTenpHble MOIYJIATOPBI M AEMOAYJATOPBl. PuibTpbl. THIIOBBIE CXEMBI
NACCUBHBIX U aKTUBHBIX (PUIBTPOB. ['eHepaTopsl M BXOAHBIE KACKabl.

Tema 2. ®@OyHkuuoHaJbHbIe Y3abl M Ogoku YBY u CBY
AHATHOCTUYECKUX NMPUOOPOB MeIUIIUHCKOT0 Ha3HAYeHud (2 yac)

Mopynaropsl u gemoayisatopsl B 6siokax YBUY u CBUY. ®Ouibtpsl. Cxembl
MACCUBHBIX U aKTUBHBIX (PUIBTPOB. ['€HepaTOphl U BXOIHBIE KACKA bl M3TyYarOIINX
YCTPOMCTB.

Tema 3. @yHKIHOHAIBbHBIE Y3Jbl U 0JI0KM AMATHOCTHYECKUX NIPUOOPOB
MeIMIUHCKOI0 HA3HAYEHHUS B ONITHYECKOM JHana3oHe (2 yac)

[IpeoOpa3oBarenu ¥ yCUIMTENU B ONTHUECKOM JuanazoHe. OOpaTHbIe CBA3H.
Monynsatopel U gemonynstopel. Ontuueckue (uiabTpbl. CXeMbl MAaCCUBHBIX W
aKTUBHBIX (DUIBTPOB. ['eHepaTOpbl U BXOJHBIE KAaCKaJbl U3JIyYalOIIUX YCTPOUCTB
ONTHUYECKOTO TUANAa30Ha.

Tema 4. @yHKIHOHAIbHBIE Y3JbI U 0JI0KM AMATHOCTHYECKUX NPUOOPOB
METUHIMHCKOr0 Ha3HAYEHHUs B TeparepuoBomM auana3one (2 yac MAO)

[IpeoOpazoBarenu U yCUIUTENM B TeparepiuoBoM auarnazone. OOpaTHbie
cBA3U. M3MmepurenbHble MOAYJIATOPBI U IEMOAYJIATOPSI. ['eHepaTopsl U BXOJHBIE
KACKaJIbl U3JIy4YalOlUX U U3MEPUTEIBHBIX YCTPOMCTB TEPArepuoOBOTO AUAIa30Ha.

Tema 5. @yHKIHOHAIBbHBIE Y3JbI U 0JI0KM AMATHOCTHYECKUX NPUOOPOB
MEIUIMHCKOT0 HA3HAYEHHUA B PEHTIeHOBCKOM auana3oHe (2 yac MAQO)

[IpeoOpazoBarenu PEHTTEHOBCKOTO U3JIyYEHUS. XpaHeHue,

TPaHCIIOPTUPOBKA U TPUMCHCHHUC NCTOYHHUKOB PCHTTCHOBCKOI'O U3JTYYCHUS



Tema 6. @OyHKHHOHAJBHBIC Y3Jbl JJIEKTPOHHBIX  YCTPOWCTB
TepaneBTnueckux annaparos HU, YBY u CBY (2 4ac)

Yceunurenu MOIIHOCTH TepaneBTUYECKUX anmapatoB. OOpaTHbIE CBS3H.
Monaynsatopel u  aeMoaynatopbl. PunbTpbl. THUIIOBBIE CXE€MBbl IACCUBHBIX H
aKTUBHBIX GUIBTPOB. ['eHepaTopsl. CorinacoBaHue BBIX0/a OKOHEYHOTO Kackajia u
W3JIy4arollei Harpy3KHu.

Tema 7. @OyHKUMOHAJBHBIE Y3Jbl JJEKTPOHHBIX YCTPOHCTB
TepaneBTHYECKHUX ANMAPATOB B ONITHYECKOM JUana3oHe (2 yac)

['eHepaTopbl U BBIXOAHBIE KACKA bl U3TyYAIOINX YCTPOMCTB. [ eHepaTopsl ¢
BHEIIHUM BO30yxzaeHueM. CoriacoBaHue BbIXOJIa OKOHEYHOrOo Kackajaa u
V3JIy4Yarole Harpy3KHu.

Tema 8. @OyHKOMOHAJBbHBIE Y3Jbl JJEKTPOHHBIX YCTPOHCTB
TepaneBTHYECKHUX aNNapaToB B TeparepuoBoM auamnasone (2 yac MAO)

MoaynsaTopel U AEMOAYJIATOPBl B TEparepuoBOM auana3oHe. POUIbTPBHL.
TunoBeie cXeMbl MACCUBHBIX M AKTUBHBIX. ['eHepaTopsl. CorinacoBaHue BbIXOHA
OKOHEYHOI'0 KacKaJa u M3JIy4daroller Harpy3KHu.

Tema 9. be3omacHocTb H  3J1€eKTPO0E30MACHOCTH MEAMIUHCKHX
¢pusnoTepaneBTHYECKUX annaparos (2 yac, MAO).

TunoBsie MpreMbl CXEMHOM peain3aiui 00ecreueHus eKTPoOe30macHOCTH
JUArHOCTUYECKUX  NpUOOpPOB  (IMOCTOSIHHBIA, TEPEMEHHBIA, UMITYJIbCHBIH,
Bbicoko4yacToTHbIM, CBY, KBY, TI'11). TumnoBsie npreMbl CXEMHOW peaau3aluu
oOecrieyeHus:  DJIEKTPOOE30MacHOCTH  (PU3MOTEpaneBTUUECKUX  allapaToB
(MOCTOSIHHBIN, MEPEMEHHBIN, UMITYJIbCHBIN, BhicOkouacToTHbIM, CBY, KBY, TT1).
TunoBble mMpHEMbl TEXHOJOTMYECKOTO M METOAMYECKOro  obecreueHus

anekTpoodesonacHoctu. [Ipumepsl obecniedeHus IeKTPoOe30MacHOCTH.

JlaGopaTopHbie padorsl (18 yac. B 7 cemectpe)
Tema 1. UccaenoBanue ocumiiorpaga (4 gac).
Lens pabotbl. M3yuuTh OCHOBBI PaOOThI M OCHOBHBIE PEKUMBI PaOOTHI

ocriuiorpada.



OcBoutb paboTy ¢ ociuiorpagoM B pekKMMax BHENIHEW M BHYTPEHHEU
Pa3BEPTKH, HAYUUTHCS UCIIOJI30BATh MapKEPHbIE U3MEPEHHUS (2 Jac).

Ocuumorpad siBisieTcss OCHOBHBIM MPUOOPOM JIJIs1 UCCIIEOBAHUS MPOIIECCOB
B JIEKTpUUECKUX LensX. C ero noMOouIpi0 MOKHO UCCIEA0BATh Pa3BUTUE TOTO WIH
WHOTO TIpollecca BO BPEMEHH, HU3MEpPUTh MapaMeTpbl OBICTPONPOTEKAIOIINX
MPOLIECCOB, U3YYUTh CUHXPOHU3ALIUIO IBYX WM 00Jiee MPOIIECCOB U T.1.

Y moboro ocnumiorpadga o6s3aTebHO  ecTh dkpaH. OH  sABISETCS
MJIOCKOCTBIO, HA KOTOPOU M300pakeHa OfHa TOuYKa ¢ IByMs KoopAauHaTtaMu X U Y
— TOPU3OHTAIBHOW M BEPTUKAIBHOU KOOPIWHATOW COOTBETCTBEHHO. B mepBbIX
ocuuiorpagax u300pakeHrue TOYKU CO3/1aBAJIOCh JIEKTPOHHBIM JTy4OM, ITOATOMY
CUHOHUMOM TIOJIOXKEHHSI TOYKH SBJSIETCS TOJIOXKEHHE Jyda ocuusuiorpada.
[lonoxenune nywya ocmwuiorpadga yopaBisieTcss JIBYMS — HalpsOKEHUSMH,
MO/JaBacMbIMM Ha BXOJ X W BXoJ Y ociuiorpada. OTH HaNpsHKEHUS HOCST
Ha3BaHMs HANPSHKEHUE TOPU3OHTAIBHOM PAa3BEPTKH U HAIPSIKEHHE BEPTUKAIBHOU
pa3BepTku ocuuiuiorpada. Jlpyroe HazBaHue ynoMsiHyThIX BXOAOB ocLuiuiorpada
— BXOJ| TOPU30HTAIILHOM PAa3BEPTKU U BXOJ BEPTUKAJIBbHOU pa3BepTku. Hekortopeie
ocuuiiorpadgpl, TOMUMO 3THX BXOJOB, UMEIOT €lle BXOJA Z, HampsDKeHHE Ha
KOTOPOM YIPABIISET SIPKOCTHIO TOUKH (MJIH SIPKOCTHIO Jyda ocuuiuiorpada).

N3mensis HanpspbkeHne Ha BXojax X U Y ocuuiiiorpada, MOXHO yIpaBIATh
IIOJIOKEHUEM JIyda Ha €ro 3KpaHe. EciiM HampshKeHHsT MEHSIOTCS JTOCTaTOYHO
OBICTPO, TOCIIEOBATENIbHBIC TIOJIOKEHHSI TOUKU Ha dKpaHe ocuuiuiorpada ObICTpo
CMEHSIIOT APYr Jpyra W CiIuBaloTCs B oAHY JuHHIO. Ha puc. 5.1 mokazansl
U300paKEeHHUsT Ha JKpaHe ocuwuiorpada, Ha BXOAbl KOTOPOrO MOAAIOTCA
NEepEeMEHHBIC HANPSDKCHHSI Pa3HbIX 4acTOT. Takue u300pakeHUs Ha3bIBAIOTCS
¢burypamu Jluccaxy.

®durypsl Jluccaxy Ha s3xpane ocuusmorpada, Ux [ sinlJ[Ixt [1[1x[], Uy []
sin[] [yt [1[]y[]. Pesxxum paboThl ocuuiiorpada, mpu KOTopoM Ha BXoJ X oaaeTcs
BHEIIHUM CHUTHAJ, Ha3bIBAETCS PEXKUMOM BHEIIHEH pa3BepTku. CHUTHaIbI,
NOCTyMHaronMe Ha BXOoAbl X W Y ocmwuiorpada, Kak MpaBuiIo, yCUIUBAIOTCA

COOTBCTCTBCHHO YCHUINTCIISIMU FOpHSOHTaHBHOﬁ )41 BCpTHKaHBHOfI Pa3BCPTKH,



KOA(PQUIIMEHT YCUJICHUS KOTOPBIX MOXET peryJupoBatbcs M MPUHUMATH
(¢buKcHpOBaHHbBIC 3HAYCHUS; €IUHHUIIA U3MEPEHUs] — BOJBT Ha nenenue (B/men.).
3Has KO3(p(UUMEHT YCHIIEHHsI YCWIMTENed pa3BepTOK ocuuiorpada, MOXKHO
OTIPENETUTh TMapaMeTphl CUTHAJIOB, MOJAaBaéMbIX Ha BXOJbl ocumuiorpagda. K
BHEIIHMM  CUTHaJIaM  ociuiorpada  A00aBisIIOTCS  TakKe  MOCTOSIHHBIE
COCTABIISIIONIME, BEIUYMHA KOTOPBIX MOXET M3MEHAThCs. [locTosiHHBIE
COCTaBJISIIONINE HEOOXOAMMBI JUIsl CHBHra H300pakeHUs 1o 3kpaHy. Oprasl
VOpPABJICHUS, PETYJIUPYIOIIME TOCTOSHHBIE  COCTaBIISIONINE,  HAa3bIBAIOTCS
TOPU30HTAIFHBIM CMEIICHHEM ¢ BEPTUKAIBHBIM CMEIICHHEeM. B mpakTuke
paOU3MEPEHHI YacTO BCTPEUAETCS 3a]ja4a UCCIIEJOBAaHUS IEPEMEHHOTO CUTHAJIA
MaJIol aMIUIMTY/bl, K KOTOpOMY J100aBiieHa OOJIbIIast IOCTOSIHHAS COCTABJISIOIIASL.
JInst TOro 4toObl UCKIIOYUTH 3TY MOCTOSHHYIO COCTABJISIIOLIYIO M3 HANpsHKEHHS,
[OJJaBa€MOT0  HAa  BXOJbl  Pa3BEepPTOK  ocuwuiorpaga, Kak  IPaBHIIO,
IpeyCMAaTPUBAETCS BO3MOYKHOCTb BKJIIOUEHHSI MEXKIY HMCTOYHUKOM CHUTHajlda U
BXOJIOM ocuwuiorpaga (¢uiabTpa BBICOKOM 4YacTOTbl, HE MPOIMYCKAIOUIEro
MOCTOSTHHYIO COCTaBIISAIOILYI0. BKitoueHue (puiabTpa oCylecTBIsSeTCs TyMOIepoM
C MOJIOKEHUSIMU «~» — (DUIIBTP BKIIIOUEH U «—» — (DUIIBTP BBIKJIIOYEH.

["opa3zno yaiie, 4em peXuM BHEITHEH pa3BepTKU, HA MPAKTHUKE HCTIOIb3YETCs
PEXHUM BHYTPEHHEN pa3BEPTKHU. B 3TOM pexuMe HAnpsyKEHUEM TOPU30HTAIBHOU
pa3BepTKU CIYXHUT JIMHEHHO M3MEHSIOIIeeCss BO BpPEMEHHU HANpsKEHUE
BCTPOEHHOT'0 TeHepaTopa ocuusuiorpaga, Ha3bIBaEMOro T€HepaTOpoOM BHYTPEHHEN
pa3BepTku. B pexume BHYTpEeHHEW pa3BepTKH Jiyd, Mpoleras IO 3KpaHy
ocruuiorpada, (GakTUYeCcKH pUcyeT Ha HeM rpaduK 3aBUCUMOCTH HamNpsHKEHUS,
10J1aBaeMoOro Ha BxoJl Y ocuusuiorpada, OT BpeMEHH.

'eneparop BHYTpEeHHEW  pa3BepTKU  BBIPAOATHIBAET  MUIO000pa3HOE
HanpspkeHue. Ilpumep BXonHOTO HampsbkeHus ociuiorpada (BBEpxy) H
BBIXOJIHOTO HAMNpSDKEHHs] TeHepaTopa BHYTPEHHEW pa3BepTKH (BHU3Y) IHpHU
OTCYyTCTBUM WX B3aWMHOW CHHXPOHU3alldW CHTHAI W TpPH OTOM HE
OpEeINPUHUMACTCS HHUKAKUX JOIMOJHUTENBHBIX MEpP, YacToTa MHI000pa3HOTO

HaIpsHKCHUSL HE 6y,Z[eT CoBIIagaTrb C 4acTOTOH BXOAHOI'o0 CuUrbajia. Takoe



U300pakeHHE HE MO3BOJISET MOTYYUTh KaKOH-T100 CylIeCTBEHHON HH(pOpMaLuu 00
uccieayemMoM curiane. Jlias toro, yTtoObl MpU HAOMIOJEHUU MEPHOAMYECKOTO
CUTHajJa KapTHMHa Ha »JKpaHe ocuwuiorpaga ocraBajach HEMOJABUKHOU, U
JNEHCTBUTENIBHO OTpa)kajla Obl 3aBUCUMOCTb MCCIIEyEMOI'0 CHTHAJIa OT BPEMEHH,
IIPUMEHSIOT CHHXPOHU3ALUIO PAa3BEPTKH, KOTJIa YACTOTHI UCCIIEyEMOT0 CUTHAJIA U
HaIIpSDKEHUST  Pa3BEepPTKM  COBHAAArOT. Hayano Tropu3oHTaIBHON pa3BEpPTKU
IIPUBSI3BIBAETCS K MOMEHTY BPEMEHH, KOTZAa COBIIAJAIOT 3HAYEHHUS BXOJIHOIO
HaANpsDKEHUsl ocIuuiorpada M IMOCTOSHHOTO HAaNpsKEHUs 3aJlaHHOTO YpPOBHS
Ucunxp. IlocTossHHOE HanpsOKEHHWE PETYIUPYETCS OpraHaMH — yIpaBJICHUs
ocuuiorpaga u Ha3bIBaeTCsl ypoBHEM cMHXpoHM3auuu. [IpegycmarpuBaroTcs asa
peXKrMa CHHXpPOHU3ALUU: TIOJIOKUTEIIBHBIA — HAa4yajo Pa3BEPTKU IIPUBI3BIBACTCS K
MOMEHTY BpPEMEHH, KOTJa MCCIEAYEMBbIM CUTHAl IIEPECEeKaeT ypPOBEHH
CUHXPOHM3ALIMU CHU3Y BBEPX, U OTPULIATEIIbHBIN, KOTJ1a 9TUM MOMEHTOM SIBJISICTCS
HepeceyeHre CUTHAIOM YPOBHS CHHXPOHHU3AUH CBEepXy BHU3. O0a pacCMOTpEHHBIE
peXUMa SBISIIOTCS PEKHMaMU BHYTPEHHEW CHHXPOHM3ALUHU, KOTAA HMITYJIbC
CUHXPOHHU3ALIUY, 3alyCKAIOIIUNA pa3BEpTKY, BbIpaOaThIBaeTCsl MpPHU COBMAJICHUU
HCCIIEAYEMOTO CUTHAIA C YPOBHEM CHHXPOHMU3ALMHU. AJIbTEPHATUBON BHYTPEHHEN
CUHXPOHM3aLlMM SBIIETCS PEKUM BHEIIHEHM CUHXPOHM3ALlMM, [PU KOTOPOM
UCCIIEYEMbI CUTHAQJI ITOCTYNAeT TOJIBKO HAa BXOJ BEPTUKAJIBHOM Pa3BEPTKH, a
UMITYJIbChl  CUHXPOHM3allMd  BbIPA0ATHIBAIOTCA NPH TEPECEUECHUU YPOBHS
CUHXPOHM3allUM JPYyTMM CUI'HAJIOM, IIOCTYIIAIOIIMM Ha BXOJ  BHEIIHEHU
CUHXPOHM3ALIHH.

Pexxum BHemIHeW pa3BepTKHM yHOOHO HCMOJIb30BATh [JISI W3MEPEHUs
BPEMEHHBl X IIapaMeTpoB cCHrHaja. Eciaum B KadecTBe CUIHaja BHELIHEH
CUHXPOHM3ALIMM MCIIOJIb30BATh KOPOTKHE HMMITYJIBChI, TO KOOpAMHATA X TOYKH
U300pakeHHsl Ha DSKpaHe ocluuIorpada IMOITHOCTHIO COOTBETCTBYET BpPEMEHU
3a1ep’KKH ITOU TOYKH OTHOCUTENIBHO UMITYJIbCA CHHXPOHU3ALUN.

I'enepaTop pa3BepTku ociuniorpada mMoxkeT paboTaTh B JIBYX pPEKHUMax.
IlepBbIli U3 HUX HA3BIBAETCS ABTOMATUYECKOM Pa3BEPTKOM. ' eHeparop pa3BepTKu

pa60TaeT B aBTOKOJICOATEIILHOM PEXKHUME, K KaK TOJIBKO €I'0 BBIXOJJHOC HAITPSAXKCHHA



JOCTUTAeT MaKCUMAJIBHOTO 3HaueHus (Jiyd ocuusuiorpada JOXOAUT 10 KpaiHero
MPaBOro MOJIOKEHUsA), OHO cOpachiBaeTcss B 0 (Jiyd CKaukoM IepeMelaeTcss B
KpaiiHee JIeBO€ MOJIOKEHHE), U HAUYMHAETCS OYepeHOM Mepuoi TOPU30HTAIbHON
pa3BepTku. [lonoxuTenbHass W OTpHULATENIbHAs BHYTPEHHSS CHUHXPOHHW3ALUS.
JluarpaMMbl HanpsbKEHUW M M300pakeHHsl Ha dKpaHe ocuuiorpada 3ToM Jyd
HAXOJUTCA BOJIM3M KpalHEro MpaBoro IMOJOKeHUs (OJIM30CTh PETyIHpyeTCs
OTIIEJIbHON PYYKOH «CTaOWMIBHOCTB»), WU Ha TEHEpPaTop pa3BEPTKU IMPUXOJUT
UMITYJIbC CUHXPOHM3AIUH, TO pa3BepTKa MPUHYIUTEILHO HAYUHACTCS C KpailHero
JIEBOTO TIOJIOKEHHUSI.

JIpyroi pexuM HOCUT Ha3BaHUE KIyLIEH pa3BepTKU. ['enepaTop pa3BepTku
BbI/Ia€T OJHOKPATHBIN MUI000pa3HbI UMIYJIbC, HAYAJI0 KOTOPOTO ONPEAeIsIeTCs
MOMEHTOM TPUX0Ja UMIYJIbCa CUHXPOHU3ALMHU. ECIn UMIylIbC CHHXpOHHU3ALUU
OTCYTCTBYET, TO OTCYTCTBYET M TOpPHU3OHTaJbHAas pa3BepTKa. Pexxum kaymen
pa3BepTKHU yA00€H NpHU aHAIU3E NOBTOPSIIOIIMXCS CUTHATIOB, HE SIBJISIFOIIMXCSI TOUHO
NEPUOINYECKUMH.

JUis  TpeuM3HMOHHBIX HW3MEPEHHH B  COBPEMEHHBIX  OcIuLIorpadax
NPEIYCMOTPEH PEXUM MAPKEPHBIX H3MepeHuil. B 3ToM pexume Ha HKpaH
ocunmsiorpaga, IOMHUMO OCHOBHOTO Jyd4a, BBIBOJUTCS MapKep B BHJE
BEPTUKAIbHOM JMHMM. Mapkep mnepecekaeT JHMHUIO H300paKeHHs Ha 3KpaHe
ocuuiiorpaga B TOUKe, KOOPJAUHATHI KOTOPOH (3HaYEHUE HANPSHKEHUS! U BpeMs OT

Hayayia pa3BepTKH) BHIBOJSATCS HA ITU(POBBIC MHIUKATOPHI.

KontpoasHsbie Bonnpocsl k padore Ne 1: HcciegoBanue ocuniuiorpaga.

1.  MoxHO 1M HCHONB30BaTh  ocHUiorpad g OpocMoTpa
BUACO3amucen?
2. Kakas ¢urypa Jluccaxy Oyzmer HaOmogaTbcsi Ha  JKpaHe

ocryuiorpada, eci Ha ero BXoasl X U Y MOJaeTCs OJUH U TOT e MEPEMEHHBIN
curHan? A eciau Ha BXxoa X momaetcs Hamnpspbkenwe UQO sin(]t, a Ha Bxog Y —
Hanpspkenne UO cos[t?

3. Onpenenure aMIIMTYAbl BXOJHBIX HanpsbkeHU ocuuiiorpada (puc.



5.1), ecnu ycUIUTENb TOPU3OHTANIBHON Pa3BEPTKU UMEET KOA(D(GUIIUEHT yCUTICHUS

10 B/nen., a ycunurenb BepTUKaIbHOM pa3BepTku — 20 MB/nenn.

4, KakoBo Ha3HaueHHE MepeKIouaTens «pa3BepTKay, HaXOAAIEerocs Ha
NEepeTHEeH TMaHenu ocuuuiorpadga W UMEIOIIETO JIBa MOJOKEHUS — «BHEIIH.» U
«BHYTp»?

S. B03MOHBI 71 MOJIOKUTENbHAS U OTpUIATEIbHAS CUHXPOHMU3AIUS B

peXrMe BHEITHEH pa3BepTKu ocuusuiorpada?

6. Byayt nau ornuyaTthes M300pa)keHUs Ha 3KpaHe ocuwuiorpadga B
peXuMax OKAyHlel M = aBTOMAaTUYECKOM  pa3BepTKM Mpu  HAOIIOJIEHUU
CUHYCOMJAIBHOTO CUTHaNa?

7. Kakum o00pa3oM ¢ NOMOIIbIO MapKEpHBIX H3MEPEHUH H3MEpPUTh
YacTOTY CUHYCOUJAIbHOTO CUTHaja?

IIporpamma nadoparopHoii padoThI

1. YcranoButh ocunsuiorpad B pexuM BHeWIHEH pa3BepTku. [logath Ha
Bxo/bl X U Y ocuuiorpada CUHYCOMAAIbHBIE HANPSKEHUS! Pa3IUYHbIX YacTOT.
[TonobpaTh Takoe COOTHOIIEHHE YaCTOT, IPU KOTOPOM H300pa)K€HHE Ha JKpaHe
ocuuiorpaga ocTaeTcsi HEM3MEHHBIM. 3apUCcOBaTh MOJYyYUBILIEECS U300paKeHUE
JUISL HECKONBKMX (HEe MeHee 3) pa3HbIX COOTHOIICHHH YacTOT. OOBSCHUTH
PE3YJIBTATHI.

2. Ha reneparope wuH(POBBIX MOCIEIOBATEILHOCTEN MO YKa3aHUIO
IIPENOJIABATENS YCTAHOBUTH MOCIEA0BATENBHOCTD UMITYJIBCOB. BBIXOTHOM CUTHAI
reHepaTopa yepe3 RC-nienouky (1o ykazaHUIO MperojiaBaTess) MojaTh Ha BXO
ocumiiorpadga. YCTaHOBUTH peXUMBI padboThl ocuusuiorpada (pa3BepTKy U
CUHXPOHHU3ALMI0) Tak, 4YTOObl Ha »JKpaHe HaOI0AaNach HEU3MEHSIOIIeecs
U300paKeHuUe.

3. [Tonp3ysick  MapKepHBIMH  HU3MEpPEHHUSIMH, COCTaBUTh  TaOJHILY
KOOpAMHAT OCHOBHBIX TOUEK N300paKeHHUsI.

4, C MoMoIIbI0 MOJTy4EeHHON TaOIUIbI TOCTPOUTDH rpadUK UCCIETyEMOTO
CUTHAJIA.

S. [lepexounTh ycunuTenb ocuusuiorpada B pexuM «~» (BbIYUTAHUE



MOCTOSIHHOM COCTaBJISIOLIEN U3 BXOJHOIO CUTHAJA). MI3MepuTh n3MeHEHUE ypOBHS
uccieayeMoro curaaia. OObsICHUTD MOJTyUYEeHHBIH pe3yIbTarT.
Coneprxanue oT4era
OT4eT 0JKEH coepkKaTh:
1. CpucoBannble ¢ 3kpana ocuuiiorpada (uHe meree 3) ¢urypsl Jluccaxy

C mapaMcTpaMi BXOIHBIX CUTHAJIOB OCHI/IJIJIOI’pa(i)a (IIaCTOTa " aMININTya BXOJAHBIX

CHUTHAJIOB).

2. 3anaHHble IpenojaBaTesieM HUPOBYIO HocieaoBareabHocTh U RC-
LEMOYKY.

3. Pexxumbl  paboTel  ocumiiorpada (pa3BepTka, CHHXPOHH3ALMSA,

YCWJICHHE), TIPU KOTOPBIX HAOIIOAAETCS YCTOMYMBOE U300paKeHHE.

4, Tabnuily KOOpJIMHAT OCHOBHBIX TOYEK U300PAKEHHUS.
S. ['padux uccnemyemoro cursaa.
6. HapucoBanHblii Ha TOM € TrpaduKe UCCIETYyEeMbI CUTHAI C

YCTPaHEHHOM MTOCTOSTHHOM COCTABIISIFOLIEN.
Tema 2. TIOJYIPOBOAHUKOBBIA JUO/. BBIIIPSIMUTEJIN (4
qyac).

BbINPAMUMENL NOJIYNPOBOOHUKOBIU, OUOO, AHOO,

Kamoo

npsaMoe 6KoUeHUe, 00pamHoe 8KI0UeHUe
O0OHONOIYNEPUOOHDBLU BLINPSAMUMENL 08YXNOLYNEPUOOHDLU
8LINPAMUMENb NYTbCAYUU BBINPAMIEHHO20 HANPANCEHUS]
Ko3Ghuyuenm nynvcayutl ceraxcusarowjue Quibmpol
eMKOCMHOU QuIbmp, UHOYKMUBHBLU DUTLIMP YMHONCUMENU

HANpPASNICEHUA

eab padoThlI.
N3yunth KOHCTPYKLMIO BBIIPSMUTENICH pa3IMUHBIX TUIOB HAa OCHOBE
MOJIyIPOBOJHUKOBOIO TUO/IA.
HayuuTbcst mpoekTHpOBaTh BRIMPSIMUTEH € 33/ITaHHBIMU [TApAMETPAMH U U3MEPSITh
UX OCHOBHBIE MMAPAMETPHI.



BOJIBIIMHCTBO paIMOTEXHUYECKUX YCTPONCTB MOTYUYarOT SHEPTHIO IS CBOEH
paboThl OT MCTOYHHKA IOCTOSHHOTO HampspKeHUs. Bmecte ¢ Tem s mepenayn
DHEPTrUM Ha PAcCTOSHUE W JIUIA yA00CTBa MpeoOpa3OBaHMs 3HAYCHUS aMILTHTYIbI
HaIPSHKCHUS UCIOJIB3YIOTCS MCTOYHHKH TICPEMEHHOr0 HampsbkeHus. [lostomy B
KQKJIOM 3JICKTPOHHOM YCTPOMCTBE 0OS3aTCIIBHO JOJKEH NPHCYTCTBOBATH OJIOK,
peoOpasyronuii  epeMEHHOEe HANpsHKEHWEe B MOCTOSHHOE. VIMEHHO 3TH
YCTPOHCTBA HOCST HAa3BAHUEC GbINPSAMUMETU.

Bce BBIIPAMUTEIN CTPOSATCS HAa OCHOBE HEIMHCHHBIX JIBYXIIOJIOCHHUKOB C
CHJIPHO HECHMMETPHYHOM BOJIBT-aMIICPHOMN XapaKTEPUCTHKOM. B HacTosIee BpeMs
Yalie BCEro JJisl 3TOr0 UCHOJIb3YIOTCS nOIYNPOBOOHUKO8bIe Ouoobl (puc.l).

[Ipn mOOKIIOYEHWH K AWOIY TOJOKHUTEIHLHOTO HAMpPsHKCHHUS (TIOTECHIIHAT
aHoOa BBINNIE TOTEHIMANa Kamooa) 4Yepe3 JuoJ TEeUeT TOK, CYIIECTBEHHO
MPEBBIIAIOIINKN 3HAaUCHUE oopamHozo moka lg (kak npaBuiio, He Oosibiie 1 MKA).
B 3TOM ciiygae TOBOpAT O BKIIOYCHWHM AWOJA B npsimom HampaBieHWH. [lpu
0bpamHom BKIIOYCHUH auoja (MOTEHIIMAI aHOo/la HUKE TOTCHIIMAIa KaToja) TOK
Yyepe3 HEero He MOXET MPeBBICUTh BenmmduHbBI lg. Ilo 3ToM mpuumHe cxeMHOe
o003HaueHNe TM0aa MOKHO TPAKTOBATh KaK M300paKCHHUE CTPETIKH, HAPABIICHNE
KOTOPOM YKa3bIBa€T Ha BO3MOXHOE HaIpaBJeHHE MpoTekaHus Toka. Cremyer
oOpaTUTh BHUMAHUE, YTO MIPH MPSMOM BKIIIOUEHUH TUO/IA MaJIeHUE HATPSDKCHUST Ha
HEM, KaK A3TO BHUIHO H3 puC. 1, cocrtaBiuser mnpubmmsurenbHo 0,6 B. DOto
CIPaBEJIUBO ISl TOJYNPOBOJHUKOBBIX JHOJOB, H3TOTOBJICHHBIX HA OCHOBE
kpemaus (Si). s repmanueBbix auoqioB (Ge) majgeHue HanpsHDKCHUS Ha HUX B
MpsIMOM HAaIMpaBJIeHUU cocTaisieT okoio 0,3 B.
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Puc. 1. O603HaueHUs TOTYTPOBOIHUKOBOTO TUOJA U
TUIWYHBIMA BUJ] €T0 BOJIBT-aMIIEPHON XapaKTEPUCTUKU

[Ipocreiinii  BBINPSAMUTENb MPEACTABIAET COOOM  MOCIEAOBaTEIbHOE
BKJIIOUYEHHUE JUOJAa W COMPOTUBICHUS HAarpy3ku (puc. 2). IIpu mojaoxutenbHOM
Pa3HOCTH TOTEHIMAJIOB HA BXOJE CXEMbI AMOJ OKa3bIBAETCS BKIIOUECHHBIM B
NpSIMOM HAMpAaBJICHUMU, MNaJCHUE HANpPSIKEHUS HA HEM co- ctaBiseT [ 0,6B , u
HanpsbkeHue Ha Harpy3ke paBHO Uy Uy [ 0,6B . Ilpu oTpunarenbHbIx
3HAYCHUAX BXOJTHOTO HAMPSHKEHUS TOK 4Yepe3 IHOJ, BKIIOYCHHBIM B OOpaTHOM



HaIpaBJICHUH, OKa3bIBACTCSI MPAKTUUECKU paBHBIM HYJIO (lg), 1 mO3TOMY MajeHue
HaIpsDKEHUS Ha Harpy3ke MMeeT Takke HyJieBoe 3HaueHue. [Ipu mogaue Ha BXon
CXEMBbI NIEPEMEHHOIO HANPSKEHUS! BBIXOJIHOE HAIPSDKEHUE MEHSIETCS BO BPEMEHU
TakK, Kak 3TO I10Ka3aHO Ha puc. 2.

Kak BuiHO U3 puc. 2, Ha Harpy3Kke MajJaeT TOJbKO OJHA IMOJIOBUHA IEPUOAA
BXOJHOr0 HampspkeHus. [1o 3Toil npuunHe pacCMOTPEHHYIO CXEMY BBIPSMUTEIS
Ha3bIBAIOT 0OHONONYNEPUOOHOU CXEMOH. [Ipu UCIOJIb30BaHUU
OJIHOTIOTYIEPUOJAHOIO  BBIIPSIMHUTENST  0€3  JOMOJHUTENbHBIX  YCTPOWCTB
HaIpsUKEHUE Ha Harpy3Ke 3HAYUTENIbHYI0 4YacThb BPEMEHHM OKa3bIBAeTCs paBHA
HYJIIO.

OT 3TOrO0 HEmOCTaTKa CBOOOJEH O8YXNOMYNEPUOOHBIU GLINPAMUMENb, CXEMA
KOTOPOTr'o IPUBEJICHA HA puC. 3.
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Puc. 3. JIByxnonynepuoaHblid BeIIPAMUTEND. [loka3aH myTh MpOTEeKaHUS
3JIEKTPUYECKOTO TOKA MIPU PA3IMYHBIX MOJIPHOCTSIX BXOJHOIO HAMIPSKEHUSA

['maBHAsT 0COOCHHOCTH ABYXITOJYIIEPHUOTHOTO BBIMPSIMHUTENS (HA3bIBAEMOTO
TAKXKE BbINPAMUMENTbHBIM OUOOHLIM MOCHOM) COCTOUT B TOM, YTO TNpPH JHOOOH
MOJIIPHOCTH BXOTHOTO HAMPSDKEHUS TOK Yepe3 HArpy3Ky MPOTEKAET B OJHOM U TOM
K€ HampaBieHWH. B oTiuuMe OT OJHOMOJYNEPHOTHOTO  BBITPSIMUTEINS,
HaIpsHKEHUE Ha HAarpy3Ke MOYTH Bcerlia (KpoMe HEKOTOPBIX MOMEHTOB BPEMEHM)
OTIIMYHO OT HYJIS, YTO XOPOIIO JEMOHCTPUPYET puc. 4. B 3TOM U COCTOUT TIIaBHOE
MPEUMYIIECTBO ABYXIOMYNEpUOIHON cxembl. Cremyer, OJHAKO, OTMETUTh U
HEKOTOphIE €€ HeMOCTaTKu. Bo-mepBbIX, Harpy3ka B HEH TMOIKIIOYAETCS K
BXOJIHOMY HaINpsDKEHUIO Yepe3 JiBa IOCIIECIOBATEILHO BKJIIOUYCHHBIX JHOJA, U
MO03TOMY OTJIMYHE TIaJICHUsI HAMIPSDKCHUS Ha Harpy3Ke OT BXOJHOTO HAIPsDKCHUS B
JBa pasza OoJibliie, yeM B oaHonoaynepuoaHoM BeIIpsiMuTene (Ugyx [1Uq [ 0,6B
it OMTHO- B Ugy [1Ug [11,2B B ABYXTIOMyTIEpHOTHOM BBITIpsIMHUTENE). BO-BTOPBIX,



B OTJIMYXEC OT OAHOIIOJIYIICPHUOAHOTO, B ABYXIIOJIYIICPHUOIHOM BBIIIPAMUTEIIC BXOI U
BBIXOJ HC HMCIOT 06HII/IX TOYCK, YTO IIPHUBOIUT K HCKOTOPBIM TPYAHOCTSAM B
Hp&KTPI‘IGCKOﬁ CXCMOTCXHHKEC.

BbIxo/1HO#M CUTHANT BBIIPSIMUTENEH O0OMX PAacCMOTPEHHBIX THUIIOB Ha3BaTh
MOCTOSTHHBIM MOYHO TOJIBKO C OY€Hb OOJBIION HATSKKOW. B HEM mpuUCYTCTBYIOT
ny1bcayuu, TO €CTh OTKIIOHEHHS OT CPEAHETO YPOBHSL. Koagpuyuenmom nynvcayutl
HAa3bIBAIOT OTHOLICHUE MAKCUMAJIbHOW BEJIMYUHBI 3HAYCHUS HAIIPSKCHUS:

OTJIMYMA BBIXOJAHOI'O HAIMPSIKCHUA OT CPCAHCTO HAIIPSKCHHA U CPCIHCTO
dJ maxJUDUe, 0/Uqp.

bt | | i

Puc. 4. Jluarpammbl paboThbI
JIBYXIIOJTYTIEPUOTHOTO BBITPSIMUTEIS

Jnst ycTpaHeHusl mylbcalvii (TouHee, Il yMEHbIIeHus KoddduimreHra
MyJbCallMii) B CXEMbl BBIMIPAMHUTENICH BKIIOUAIOT ceradxcugarouue @Quibmpol.
[IpocreiiuM  craaXUBaAOMUM  (QUIBTPOM  SBISIETCSI  eMKOCMHOU  unsmp,
n3o0paxxeHHbli Ha puc. 5. CyTh ero paboThl cocTouT B ciaeayromieMm. Korma
BXOJIHO€ HAMpPSDKEHWE JTUOAHOTO MOCTa MO aOCOJIOTHOM BENMYMHE OOJbIIE, YeM
HaIpsHKEHUE Ha KOHJEHCATOpe, OJHA Tapa JUOJIOB OKA3bIBAECTCS BKIIOUECHHOU B
MPsAMOM  HAMpABNCHUM, M 4YEpe3 Hee MPOTEKAaeT = 3HAYMTENbHEIH TOK,
sapspratommii  koHmencarop C.  Ecom ke aOcomoTHas BEJIMYMHA
BXOJTHOT'O HAMPSDKESHUS MEHBIIIE HANIPSDKCHHS KOHSCHCATOPA, BCE TUOBI BKITIOUCHBI
B 00paTHOM HaNpaBJICHUH, W KOHJCHCA- TOP pa3psHkKaeTcs 4depe3 COMPOTHBIICHHUE
Harpy3kn Ry: Ugx [1Uge" ®C
OTH TIPOIIECCH TPUBOJIAT K 3aBUCUMOCTH BBIXOJIHOTO HANPSDKCHHSI OT BPEMCHH,
IIPUBECHHON Ha puC. S.

Kak BugHO W3 puC. 5, HaNpsOKCHWE HAa Harpy3Ke Beerla MMEET HEHYJIECBOE
3HaUCHWE, TPUYEM BEIMYMHA ITyJIbCAIIUH BBIIPSIMIICHHOTO HAIPSHKEHUS TEM
MeHble, 4yeM Ooblie mnocrosiHHas BpemeHu RyC. Ilpu OeckoHedHO OOJIBIIONMN
Harpy3Ke (X0JIOCTOM XO) MyJIbCAIlUU BBIMPSIMIICHHOTO HAIIPSKEHUS OTCYTCTBYIOT.
Taxum oOpazoMm, 151 TOTO YTOOBI BETUYMHA MTyJIbCAIMI OblJIa MaJIO IO CPABHEHUTO
CO CPEeIHUM 3HAYE€HHUEM BBIPSIMJIICHHOTO HAIPSHKEHUS, HEOOXOAMMO BBITIOJIHCHUE
ycnoBusi R,C >> T, rae T — mepuo BBIIPSIMIIEHHOTO HANPSKEHUsS!, KOTOPBINA B
CJIy4ae OJHOTIOJNY- MEPUOTHOTO BBIIPSIMUTEINS COBIAIA€T C MEPUOAOM BXOJTHOTO



NEPEMCHHO- I'O HAIIPSKCHHUA, 4 B ClIydac ABYXIIOJIYIIECPHOAHOIO — B JABa pasa
MCHBIIC.
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Puc. 5. EMKOCTHOM Criia)XuBaIOUINi GUIBTP U AHArpaMMbl €r0 pabOThI
(Oe3 ydera majieHUs HAPSDKEHUS HA TUO/IaX )

Cnez[yeT HUMCTb B BHAY, YTO IIPHW BBIIIOJIHCHHUHM YKA3aHHOI'O YCJIOBHA BCIIMYHMHA
BBIXOOHOI'O HAIIPSKCHUA COBIIAAACT C aMINIMTYAHBIM 3HAYCHHUCM BXOIHOI'O
IICPCMCHHOI'O HAIIPsSKCHHUA (a HC C €Io IIGI‘/JICTBYIOHII/IM 3HAYCHUCM, KOTOPBIM
IIPUHATO XapaKTCPU30BaATh BCINYHNHY IICPCMCHHOI'O HaHpH)KCHI/IH).

Ilpumep 1. PaccuMtarh €MKOCTHOM CriaXuBawomuid (QuibTp  uis
JBYXITIOJIYIIEPUOIHOTO BBIIPSMUTEINS HANpPsKEHUS ObITOBOM CETHU AJI IUTaHMS
Harpy3ku MouHocThio 500 OM (uto npu Hanpstkenuu 220 B coorBerctByer 100-
BaTTHOM Harpy3ke). ONLEHUTh CpelHee BBIIPSIMICHHOE HaNpsDKEHUE U
KO3 PUIMEHT MmyIbCalui.

Pewenue. Hanpsxenne 0b1ToOBOM ceTn uMeeT yactoty 50 't u neicTByromee
3HaueHue HanpspkeHus 220 B. Ofomy cooTBercTByeT nepnon 20 MC ¥ aMILTATYAHOE
3Hauenue 220B) 2(1311B. 3nauenue eMkocTH GUIbTpA CJEAYyeT BHIOpATh U3
yeaous C OOT/R, 010mc /5000Mm O [ 20Mk®d. Beidbepem C [1 200mMk®d. Bpems
paspsina RC-mienouku cocrapinser B 3Tom cirydae Bennuuny R,C [1100mc, moaTomy
3a JUINTENIBHOCTh TEPUOAA BBIIPSMICHHOTO HAIpPSKEHHUS KOHJIEHCATOp YCIIEET
paspsantbess g0 Hampsbkenuss 311B [0 311B0110mc/100mc [T 280B
CremoBaTellbHO, BBIXOAHOC HAIpsDKeHHE KojeOnercs oT BenmmumHbl 280 B 1o
BEITUYMHBI
311 B. Takum o0pa3om, cpeiHee 3HAYCHHE BBITIPSMIICHHOTO HAIMPSIKEHUS
coctaBisietr Uy, [111280B1311B[1 2(1295B, a koaddunueHT mynbcaruii paseH d[]
Max[Upux (U Ugp L116B 295B [ 0,054 .

[ToMuMO €MKOCTHOTO CIITaKUBAIOUIETO PUIIBTPA, ISl yMEHBIIICHHS BETUUMHBI
IyJIbCAIMI IPUMEHSIOTCS/TAKKE HHIYKTUBHBIE QUILTPHI (CM. puC. 6).
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Puc. 6. UIuqyKTUBHBIN CTIIQKUBAIOIIUN (PUIBTP.

NHayKTUBHBIN buabTp B HEKOTOPOM CMBICIIE SABJISIETCS
MPOTUBOIOIOKHOCTHIO €MKOCTHOTO — IMYJIbCAIIMK BBIXOTHOTO HAIPSKEHUSI MUHU-

MaJIbHBI TIPH MAJIbIX 3HAYEHUSAX COIPOTHUBJIEHUS HArpy3ku. JIsi MUHMMHU3AIMH
BEJIMYMHBI IIyJILCALIMHA IPH pacdyere MHAYKTHMBHOTO (UILTpa HEOOXOIAUMO
cobmoaars ycimosue L/R, LT,

EmKocTHBIE (QMIBTPBI HMEIOT XOpOUIME I[OKa3aTeau Ipu padore Ha
BBICOKOOMHYIO  Harpys3ky, HWHIYKTMBHbBIE — Ha HHU3KOOMHYI0. MHorma
IPUMEHSIOTCS CTIIaKUBaIOLIUEe GUIBTPBI 0OJIEE CIIOKHOM CTPYKTYpPBbI, OJUHAKOBO
XOPOLIO MPOSBISIONINE ce0sl MpU paboTe Kak Ha BBICOKO-, TaK U HA HU3KOOMHYIO
Harpy3Kky. Ha puc. 7 npuBeieH 0JIMH U3 BApUAHTOB TAKMX CMELIAHHBIX (DUIIBTPOB.

Puc. 7. UTuagyKTUBHO-eMKOCTHOM [1-00pa3Hbiil criaaxuBaromuii GUiabTp

Bo Bcex pacCMOTpPEHHBIX CXE€Max BBIIPSIMUTENEH BBIXOJHOE HAIPSIKEHUE HE
MIPEBOCXOJIUT AMIUIMTYAHOTO 3HAYEHHS BXOJHOIO IEPEMEHHOTO HANPSIKEHHUS.
Ha ocHoBe AMOM0B M KOHJEHCATOPOB CTPOSITCS TakKe 00Jiee CIOKHBIE CXEMBI,
MIOCTOSIHHOE HAIPSDKEHUE HAa BBIXOAE KOTOPBIX MOXET COCTAaBJATH YJIBOEHHOE,
YTPOEHHOE, YUETBEPEHHOE U T.JI. aMIUIUTYTHOE 3HAYCHUE BXOAHOTO HAIPSKECHUS.
Takne cxembl HOCIT Ha3BaHUE YMHOMICUumenu Hanpaxcenus. IIpocTeninen cxemon
ATOTO BHUJA ABIsAETCA cxema Jlazeepa.
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Puc. 8. Y nBoutens HanpsixeHus Jlarrepa

Ora cxema npuBefeHa Ha puc. 8. Bo BpeMs MOJOXKHUTEIBHOIO IOJIyIEpPHOIA
BXOJHOI'O HAaNpsDKEHMsSI IIPaBbIi 10 CXEME KOHIEHCATOp 3apspkKaeTcs [0
AMIUIUTYTHOTO  3HAu€HUsA BXOJHOro HampsokeHUs  [Ugyp, BO BpeMms
OTPULIATEJIBHOTO NOJIYIIEPUOAA OH OKa3bIBA€TCs OTKIIKOYEH OT BXOIHOM LENH, U
JEeBBIN (110 cxeme) KOHJeHcaTop 3apsbkaercss A0 HanpsbkeHust [ Uqa. [lockonbky
KOHJIEHCATOpPbl COENMHEABl HIKHUMH (MO CXeMe) OOKIaJAKaMu, pa3HOCThb
NOTEHIIMAIOB MEXy BEpXHUMH OOKJagkamu paBHa 2U,. Tak, UCHOIB30BaHUE
BXOJIHOTO HAaIpsDKeHUs C JedcTByromuM 3HadeHuem 220 B obecneunBaer
BEJIMUMHY BBIXOHOTO HanpspkeHus cxembl 2 [1220B [ 2[1622B. CnexyeT, KOHEYHO,
YUHUTBIBATH, YTO MPU HETOCTATOYHO OONBIIMX 3HAYEHHUSIX EMKOCTH KOHIEHCATOPOB
UX pa3psa IpUBEAET K TOMY, YTO BBIXOAHOE HANPSKEHUE OYET HECKOJIBKO MEHbIIIE

YKa3aHHOT'O 3HAYCHMA.

KOHmPOJZbele eonpocol

1. Yem omimMyaeTrcss TEPMAaHUEBBIA MOJYNPOBOJAHUKOBBIM MO OT
KPEMHUEBOTO?
2. [Touemy Ha puc. 13.1 mokazaHo, 4yTo nMpu 0OPATHOM BKIIFOUEHUH TOK

yepe3 MO paBeH HYJII0, XOTs U3 (POPMYJIbI €T0 BOJIBT-aMIIEPHON XapaKTEPUCTUKH
CJIEIIyET, YTO OH paBeH HyJto Tobko mpu U [10?

3. Kakoe oOpaTHOoe HampspKeHHWE OJDKEH BBIJACPKUBATH JHOJ TIPH
WCITOJIb30BAHUU €T0 B OJTHOTOIYTIEPUOTHOM BBHITIPSIMHUTEIIE?

4, [lepeuncnuthb OCHOBHBIE JIOCTOMHCTBA u HEJ0CTATKH
JBYXIIOTYTIEPUOTHOTO BBITPSIMUTEIIS.

5. CraaxuBatrouuii QuIbTp BBIIPSIMUTENS pacCUYMTaH Ha paboOTy Co
BXOJIHbIM HampspkeHnem yactoror 50 I'm. MoXHO 1M €ro HMCIoiab30BaTh IpHU
yactore BxoaHoro Hanpsipkenus 400 ['u? A npu wactore 10 I'u?

6. EMKOCTHOM M MHIYKTHUBHBIA CIIaXHUBAIONIHEe (PUIBTPHI OJUHAKOBO
xopotro pabotatot npu Harpyske 100 Om. Kakoif u3 HUX ClIeqyeT UCIOIb30BaTh



IPH YBEJIMYCHUH CONMPOTHUBIICHUS HArpy3ku 10 1 kOm? [Ipu ero yMeHbIICHUH J0
10 OMm?

7. MO>KHO JI1 MPUMEHUTD CXEMY YJIBOCHUS HAPSKEHUS JUIsI TOBBIILICHUS
HarnpspbkeHus oatapeiiku 1,5 B 1o 3 B?

Ilpozpamma nabopamopnoit pabomul

1. HOJ'Iy‘II/ITB Yy OperoaaBaTCiId CXCMY BBIIIPAMUTCIIA.

2. CoOpatb cxeMy BbIIpsiMUTeNst. VI3MEHsAsST CONPOTHUBIICHUE HArpy3KH,
CHSITh 3aBUCHUMOCTb CPETHETO BHIXOJAHOTO HANPSKEHUS U IEUCTBYIOLIETO 3HAUEHUS
MyJbCAallMid OT CPEAHEr0 3HAYEHUS BBIXOJAHOTO TOKa BbIIpsAMUTENS. [Ipu 3TOM
CpeIHEE 3HAUEHUE BBIXOJHOTO HAMPSKEHUS U BBIXOJHOTO TOKA CIEIYET U3MEPATH
BOJBTMETPOM U aMIEepPMETPOM MOCTOSHHOTO TOKa, a JEHUCTBYIOIIEE 3HAUCHHE
MyJIbCAllui — BOJIBTMETPOM MIEPEMEHHOTO TOKA.

3. [lo momy4yeHHBIM pe3yJibTaTaM MOCTPOUTh TpapuK 3aBHCHUMOCTU
CPEIIHETO BBIXOJJHOTO HAMPSKEHUS BBIIPSIMUTEINS U €ro KO3 (ULIMEeHTa TyJIbCalui
OT CPEJIHEr0 3HaYEHUsI BBIXOAHOTO TOKa. OOBSICHUTH OCTPOCHHbIE TPapUKH.

4. BriOparh mapameTpbl MCCIEAyeMOM CXeMbl IS peau3aluiu
YKa3aHHBIX MPENo/IaBaTEIEM 3HAUYEHUN COMPOTUBIICHUS HArpy3KH, BBIXOIHOTO
HaIpsHKEHUST U KO3 GUIIUEHTA MYJIbCAITHH.

5. Co0Opatb cxemy ¢ BEIOpaHHBIMU MMapaMeTpaMU U U3MEPUTH BBIXOAHOE
HaIpsHKeHUE U KO3PGUUUEHT MyJIbCALHMA.

Cooepoicanue omuema

OTyeT JOJIKEH COAepKaTh:
1. CxeMy BBITIPAMUTES, YKa3aHHYO MTPENogaBaTeIeM.

2. Tabnuily 3Ha4eHUI CONMPOTHBICHUN HArpy3Kd U COOTBETCTBYIOIIUX
VM 3HAQYEHUM CPEIHETO BBIIPSMIICHHOTO HAIPSIKEHUS U IEMCTBYIOLIETO 3HAYCHHUS
ITyJIbCALIUH.

3. [TocTpoenHbie rpadKi 3aBUCUMOCTU CPEAHETO 3HAUEHHUS BBIXOIHOTO
HaIpsHKeHUs U KO3 HULIMEeHTA MyIbCAlUN OT CPEIHEro 3HaYEHU A BBIXOAHOTO TOKA.



4, O6ocHOBaHKE BHIOOpA MAPAMETPOB CXEMBI JIJIsl peas3alliu 3aJaHHbBIX
npernojilaBaresieM 3HAuYeHWM COMPOTUBICHUS] HArpy3ku, CpPEAHEro 3HauYeHUs
BBIXOJTHOTO HANPsDKEHUS U KO3 UIIMEHTa MyJIbCAIIU.

5. W3mepeHHble 3HAYEHHsI BBIXOJHOTO HAMpPSDKEHUA W KO3 UIMEHTa
IyJIbCALlM{ NPY 3aJaHHOM IIPENOAABATEIEM 3HAYEHUN CONTPOTUBIICHUS HATPY3KH.

Tema 3. CTABUJIUTPOH (4 yac)

CcmaobuIUmpoH, Ouo0 3enepa, HanpsdceHue cmaoduIu3ayul,
ougppepenyuanvrHoe conpomusnenue cmaduIumpoHa
napamempuyecKuti cmaoduIu3amop HanpsadceHusd Ko3ppuyuenm

cma6uﬂu3auuu, MUHUMATIbHBIU MOK cma6wzu3auuu,

MAKCUMATIbHBIL MOK cma6uﬂu3auuu

eab padoThlI.
OcBoWTh  METOAWKY  HM3MEpPEHHs  TapaMeTpOB  TOIYIPOBOJIHHKOBBIX
CTaOMJIUTPOHOB.
HayuuThcsi mpoeKkTHpoBaTh Ha OCHOBE MOJYIMPOBOJAHMKOBOTO CTAaOMIMTPOHA
CTaOMIIN3aTOPOB HAMIPSIKCHUSI U CHUMATh X XapaKTEPUCTUKH.

lupokoe mnpuMeHEeHHE B OJIEKTPOHUKE HAXOAAT JAHOABI  CICIUATHHON
KOHCTPYKLUH, TUITMYHAS BOJIbT-aMIIEPHAsl XapaKTEPUCTUKA KOTOPBIX MPUBEEHA Ha
puc. 1. OTu ycTpoiicTBa HOCAT Ha3BaHUE CMAOUIUMPOHbLI WIH OU00bl 3eHepa.
[Tpsimast BetBb BAX Takux MOJYHNPOBOJHUKOBBIX MPUOOPOB NPAKTHUUECKU HE
otnuyaeTcs oT npsimoit BeTBM BAX amonos. [lpu oOpaTtHOM ke HANpsKEHUU TOK
Yyepe3 CTAOMIUTPOH PE3KO BO3PACTAET MPH MPEBBIICHUN HAPSHIKEHUEM HEKOTOPOTO
nopora.
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Puc. 1. YcnoBubie o603HaueHus crabumutpona (cieBa — 1mo ['OCT) u
TUMUYHBIA BUJ] €70 BOJIBT-aMIIEPHON XapaKTEPUCTUKHU

YoMsiHyTO€ MOPOTOBOE 3HAUCHUE HAPSKEHUSI HOCUT HAa3BAHUE HANPSNCEHUE
cmaounuzayuu  Ug, a xodpdunment nHakiona BAX mpu U U
oupgepenyuanvroe conpomusienue CTaOUINTPOHA.

Yame Bcero CTaOWJIMTPOH HCIONB3YETCS B CXEMax napamempuyeckux
cmabunuzamopos uanpscenus (puc. 2). B mapamerpuueckoMm cTtabmim3aTope
HalpsDKEHUST  BBIXOJHOE  HANPSDKEHHWE ~ CHUMAeTcs  CcO  CTaOWIMTPOHA,
MOCJIEOBATEIbHO  IMOAKIIOUYEHHOTO 4Yepe3 COMNPOTHBJICHHUE K HCTOYHHUKY
HampspkeHus. [lpm  W3MeHEeHWW HaNpsDKCHWS WCTOYHWKA pabouas Todka
cTabmiuTpoHa cMmenjaercss BBepx 1o BAX (yBemumuuBaercs TOK uepes
ctabuutpoH). Ilpu 3TOM mnajeHWe HaNpsHKEHUS Ha CTAOMJIMTPOHE W3MEHSETCS
HE3HAUUTEIBHO, KaK 3TO MOKHO YBUIETH U3 puc. 2. Cienyet oOpaTUTh BHUMaHUE,
YTO CTAOUIIUTPOH HA pUC. 2 BKIIIOYEH B 0OPATHOM HAIPaBJICHUH MO OTHOIICHHIO K
MOKa3aHHOMY Ha puc. 1, 1 mo3TOMY ero padoyasi TOUKa HaXOAUTCS (PaKTUUECKU Ha
obOpatHoli BeTBU BAX.
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Puc. 2. ITapameTprueckuii cTabUIN3aTOp HANPSIKEHUS U IPUHIUI €r0 padOThI

[TpumeHsis HEeCI0KHbIE TeOMETPUUECKHE COOOpaXKEHUs, JIETKO MOKa3aTh, YTO

W3MCHEHHS BXOTHOTO M BBIXOIHOTO HAMPSHKEHUH CBSI3aHBI COOTHOIIICHUEM:

OUgux U2 U4 DDI’/RDDUOZ DUmDDDr/RD DUBX,

rae I — nuddepeHmanbHOe COMPOTUBIICHNE CTAOMINTPOHA, R — compoTUBICHUE
MOIKJTIOYEHHOTO MOCJIEI0BATEILHO PE3UCTOPA.

Otnomrenne [1Ug/[Ug,, HaseBaoT xod@guyuenmom cmaburuzayuu. Jus
napamMeTpUuecKoro CTadmiM3aTopa HampsoKeHUs Kod(DPUIMEeHT cradumm3anuu
paBeH OTHOIEHHIO R/T.

K npyruM BakHBIM IMapaMeTpaM CTaOMJINTPOHA OTHOCSTCS MUHUMAJIbHBINA U
MaKCHUMAJIbHBIM TOKW cTabunuzanuu. [Ipu BemnuuHe TOka, MPOTEKAIOIIEro uepes
CTAOMJIMTPOH, MEHBIIEH, YeM MHHUMAJIBHBIA TOK CTaOWIM3aUUH |lyym, pabouas
TOYKa CXOJIUT C JMHeWHoro ydvactka ero BAX, ero auddepenuunansHoe
CONMPOTHUBJICHUE YBEIMYMBACTCS, W €ro HCIOJb30BAaHUE I CTaOWJIM3aluu



HamnpsOKCHUSL CTAHOBUTCS HCBO3MOXKHBIM. Ecau e 3HadyeHue TOKa qcpe3
CTa6I/IJ'II/ITp0H IMPCBLIIIACT MaKCHUMAaJIbHBINA TOK CTa6I/IJ'II/IBaIII/II/I IMaKC) B CTa6I/IJII/ITpOH€
Ha4YMWHAIOTCA H€O6paTI/IMLIe HU3MCHCHUS, KOTOPBIC MOTYT 3aKOHYUTHCA BBIXOAOM €I'0
H3 CTPO.

Ilpumep 1. CocTaBUTH CXEMY MTAPaMETPUICCKOTO CTA0MIM3aTOPa HATIPSDKCHUS
C HCTIOJb30BaHMeM cradbmnuTpoHa KC156, umeromero cie- QyroIue mapaMeTphl:
U O 5,6B , Lyuw [ 3MA, lLyae [ 55MA, r(1400M npu auarna3oHe U3MEHEHUS
BxoaHoro HampspkeHus 30..50 B. Beraucnute Kod3Q@QUIIMEHT cTaOMIHM3aIuU U

AWara3oH U3MCHCHUA COITPOTUBJICHUA HAI'PY3KHU.

Pewenue. BeibepeM BeTUUMHY TOKA, MPOTEKAIOIIETO Yepe3 CTAOUIIUTPOH, HA
HIDKHEN TPAHUIE AUAIla30Ha 3HAYEHNU BXOTHOTO HanpsKeHus, pasHor 20 MA. Dta
BEJIMYMHA CYHIECTBEHHO NPEBBIIIAET MUHUMAJIbHOE 3HAYEHUE TOKA CTAOMITU3ALINH.
[IpoBenst Harpy304HyIO NPSIMYI0, COOTBETCTBYIOIIYIO BHIOpaHHOM paboyel ToOuke U
BxonHOMYy HanpspkeHuto 30 B (puc. 3), Hailnem 3HaueHue comnpoTuBieHus R B
cxeme, rmokazanHou Ha puc. 2: R [ 30B/25MA [11,2xkOm . [Ipu 1aHHOM 3HaYCHUN
conpoTuBieHus R BxonHoe HamnpspkeHne 50 B BbI3bIBaeT NpoOTEKaHUE uepes
ctabunutpon Toka MmeHee 40 MA (o puc. 3), YTO CYIIECTBEHHO MEHBIIIE
MaKCHMaJbHO JOMYCTUMOTO 3HAueHHs Toka crabunuzauuu. KoadpdunueHrt
CTaOMJIM3alUU TTOCTPOCHHOTO CTAaOMIIN3aTOpa JIOJDKEH COCTAaBIISATh BENWYHMHY R/r
[11,2xk0OM /400mM [ 30, T.e. Mpu M3MEHEHUHU BXOJHOTO HanpsbkeHust Ha 20 B (Bech
JMarna3oH BO3MOXKHBIX 3HAUE€HUH) BBIXOJJHOE MEHSETCS Ha BeIMUMHY MeHee 1 B.

I, MA
50
40

=1,2 kOm
30

UB?;IX’ B
10 20 30 40 50

Puc. 3. IIpoekTupoBanue crabuian3aropa HanpsbkeHus (mpumep 1)

[TockonbKy MpY MUHUMAJIBHOM 3Ha4€HUM BXOJHOTO HampsbkeHus 30 B Tok
yepe3 CTaOWIMTPOH HMMeeT BbhIOpaHHOe 3HaueHue 20 MA, 4YTO CYIIECTBEHHO
MPEBHINIAET MUHUMAJIBHBIM  TOK  CTaOWIM3aIlMU, OT MapaMeTPUYECKOro
cTabuiiM3aTopa MOXXHO OTBETBUTH BO BHEIIHION 1ienb TOK A0 [115 MA. Ilpu sTom
yepe3 pe3ucTop IMo-lpexkHemy Oyner mnporekaTh Tok 20 MA, TOK uepes



CTaOMIUTPOH Oyner paBHATbCS 5 MA. Toky 15 MA npu Hanpsbkenun 5,6 B
COOTBETCTBYET corpoTuBieHne Harpy3ku 370 Om. Utak, conpoTUBIECHUE Harpy3KU
pa3paboTaHHOrO CcTabuiM3aTopa MOXET MpUHUMaTh 3HaueHus ot 370 Om no
OECKOHEYHOCTHU.

Jlpyroe mpuMeHeHHE CTaOWIUTPOHA — YMEHBIICHHE H3MEHSIOMIETOCS BO
BPEMEHH CUTHaIa Ha GUKCUPYEMYIO BeTUUUHY (puc. 4).

Ussn=max(U— U, ,0)

Puc. 14.4. Ilonnxenue ypoBHS CUTHAJIA Ha (PUKCUPYEMYIO BEJIUYUHY

Ecnu BxoiHOE HampsikeHue MeHblie HanpsikeHus U, TOK uepe3 cTaOUIuTpoH
OTCYTCTBYET, M BBIXOJJHOE HANpPsLKEHHE PaBHO HYJIO (MHTEpBajl BpeMeHHu ...t Ha
puc. 4). B npoTuBHOM ciydyae BBIXOJHOE HAIPSHKEHUE MEHbILE BXOAHOTO Ha
BenU4UUHY U,

Onrca"Hyr0 CXEMY MOKHO TaKKE€ pacCMaTpUBaTh Kak MOPOTrOBOE YCTPOUCTBO
— KakK TOJbKO BXOJHO€ HampspKeHue mpeBbllnaeT 3HaueHue U, TOk uepes
pe3uctop R mpuHHMaeT OTIMYHOE OT HyJIs 3HAYCHHUE.

Konmponwvnwvie éonpocul

L. MOXXHO 51 B CTaHJIAPTHBIX BBINIPSIMUTEIBHBIX CXEMaX 3aMEHUTH
JIMO/1bl CTAOUITUTPOHAMHU?

2. Kakumu cBoiicTBaMu 005aaeT TMOCIEIOBATEIbHOE COCIUHECHHE
CTAOMIUTPOHOB (00a CTAOMIMTPOHA BKIIFOUECHBI B OJTHOM HAINpPaBJICHUH)?

3. Kakumu  cBoiicTBamMu  oOnagaeT  mapauieIbHOE  COCIMHCHHE
CTAaOMIIMUTPOHOB (CTAOMIIUTPOHBI BKITFOUEHBI B TPOTUBOIIOIOKHBIX HATTPABICHUSX )?

4, MoskeTr i HanmpsDKeHHE CTaOWIM3alluu CTaOWIMTPOHA MPUHHUMATH
OTpHULIATENBHOE 3HaYEHUE?

5. Kakne paeiicTBus  ciaeayeT TPEANPUHATH, YTOOBI  TIOBBICHTH
Kod(PHUIMEHT cTabMIn3aIy apaMeTPUIeCKOro CTadmIn3aTopa HaMpsHKEHUs, He
U3MEHSS TUT CTAOMIUTPOHA?



6. HaliTu mnajeHue HaNpsKEHUs Ha CTAaOMIMTPOHE, 4Yepe3 KOTOPBIM
nporekaeT Tok [ Imun [ Imakc[1/2 .

7. Kaxko#i BbIxo1HOM curHai OyaeT GopMHUPOBATHCS CXEMOM, MOKa3aHHOM
Ha puc. 4, IpU UCIIOJIB30BAaHUU OTPULATEIBLHOIO BXOJHOTO CUTHAja?

Ilpozpamma nabopamopmuoii padbomaol

1. [TomyunTs y mnpemnomaBaTenss CTAOWJIMTPOH IJsl MCCIEAOBAHUN U
BEJIMYMHY €r0 MaKCUMAJIbHOTO TOKa CTaOMIN3aluu.

2. [MToaxr04MB CTAOMIUTPOH K HCTOYHHUKY TIOCTOSIHHOTO TOKA U M3MEHSIS
BCJIMYMHY 3TOTO TOKA, OMPEACIMTh 3HAYCHHUS HANpsDKeHUs cradowmusanun U,
MHUHHMAJIBHOTO TOKa CTA0OMIN3AINH |y, ¥ T HEpeHIINATBHOTO COTPOTHBIICHUS I
J1J151 5TOTO CHATH 3aBUCUMOCTH AU (P PepeHIIMaTBLHOIO COTPOTURIICHHUS OT TOKA Yepe3
crabmutpoH 1. [Tpu 3TOM BeMUYMHY I' HEOOXOAUMO BBIYUCIATH CIICTYIONIUM
obpazom: mpu Toke | craenarh HeOousbIOe MpHpalieHue Toka [1| u u3Meputh
BO3HHKAIOIIIEE IPH STOM MPHUPAIICHHE MAJACHNs HAIPsLKEHUs Ha cradumurpone (U
. Berancaute auddepeHimansHoe COMPOTHRBICHNHE KaK OTHOIIECHUE MPUPAICHUI
HanpspkeHus u Toka r 11U/,

3. [Toctpoennsiii rtpadux (puc. 5) moDKEH coaepKaTh ciado
MEHSIOIIYIOCS 4acTh, CPETHUN YPOBEHb KOTOPOH onpenenseT auddepeHmaibpHoe
COMPOTHUBJICHUE CTAOUIUTpOHA. TO 3HAUYCHHUE TOKA, TPH KOTOPOM HAYWHAETCS POCT
mudpepeHInaTEHOTO COTIPOTUBIICHUS, SBIISCTCS 3HAYCHHEM MHUHUMAIBHOTO TOKa
cTabmin3aruy, a MmajgeHrue HaNpsHKCHUS Ha CTaOMITUTPOHE TIPU TAaHHOM 3HAYCHUU
MPOTEKAIOMIETO TOKA SBJISCTCS HANIPSIKEHUEM CTAOMIIH3AIIH.

r
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Puc. 14.5. Onpenenenre OCHOBHBIX TapaMEeTPOB CTAOMIMUTPOHA

4. Pa3paboTtaTh cxemy nmapaMeTpuyecKoro CTabuin3aTopa HarpsHKeHHs,



MMEIOIIETro 3aJaHHbIN npenoaaBaTeaeM kodpdunueHT crabummzanuu. Ilpu aTom
cieayeT MMEeTh B BHUJY, YTO, €CJIIM CTAaOMJIUTPOH HMEET HEJOCTAaTOYHO Majioe
nuddepeHuaibHOe COMPOTUBIICHHE, TO €r0 MOXKHO YMEHBIIUTh, COCIUHSIS
HECKOJIPKO OJTHOTUITHBIX CTAOMIUTPOHOB MapaJlIeIbHO.

5. CobOpatp pa3paOOTaHHYIO CXeMy U H3MEpUTh Ko3(uimeHt
crabunu3anuu. CpaBHUTH C 33JaHHBIM 3HAUEHHUEM.

6. Onpenenuts  AONYCTUMBIM  JUana3oH  W3MEHEHUS  Harpy3Ku
paszpaboTaHHoro crabwimsaropa. Jlisg 3TOro npu MHHUMAJIbHOM PacyETHOM
3HAYEHUH BXOJHOIO HAIPSHKEHUSI CHATh 3aBUCUMOCTD BBIXOJIHOTO HANPSKEHUS OT
CONPOTHUBJICHUS MOJKIIOYAaeMOM Harpy3sku. ToT jauama3oH CONpPOTHBIICHUS
Harpy3k, IpyU KOTOPOM BBIXOJHOE HAIIPSDKEHUE COXPaHSAET CBOE 3HAYCHHE, U
ABJIAIETCSI MCKOMBIM JAWana3oHoM. PaccuurtaTh Auana3oH W3MEHEHHUsS Harpys3KH,
OCHOBBIBASICh Ha MapaMeTpax CTaOMWIUTpOHA U pa3zpaboTaHHOI cxembl. CpaBHUTH
paccuMTaHHBIA U U3MEPEHHBIN 1HaNa30Hbl.

Cooepocanue omuema

OTyeT JOJIKEH CoaepKaTh:

1. N3mepenHyto 3aBUCUMOCTH JU(DPEPEHIIMATBHOTO COMPOTUBIICHUS
CTaOMJIUTPOHA OT MPOTEKAIOIIETO Yepe3 HETO TOKA.

2. OnpeneneHHble W3 TMOJYYEHHON 3aBUCHUMOCTH TJIABHOE 3HAYCHUE
mudpepeHInanbHOTO COMPOTUBIICHUS U 3HAYCHMS HATIPSHKEHUS CTaOMIIN3allid U
MUHHUMAJILHOTO TOKa CTaOMIIU3AIUH.

3. PazpaboranHyo  cxeMy  MapaMeTpUUYECKOro  cTabmiu3aropa
HaIpsHKEHUS ¢ 3aJJaHHBIM MpenoaaBaTeneM Ko3(PpGUIHUEHTOM CTaOUIN3aIiy.

4. N3mepenHoe 3HaueHue koddduiimenTa crabuimsanuu crabmimsaropa
C OMMMCAHHMEM TMPOIICAYPHI €T0 U3MEPCHHUS.

5. Onenky auamna3zoHa JOMYCTUMBIX 3HAUCHUI COTIPOTHUBIICHHS HATPY3KH
cTabuiam3aropa.

N3mepeHHy0 3aBUCUMOCTH BBIXOJHOTO HAINpPSDKEHUs CcTabuimu3atopa OT

COIIPOTHUBJICHUS HAI'PY3KH.

Tema 4. Tupucrop (4 4yac). 3akaro4yenue (2 yac)



AHOO, Kamoo, YNPasIAWUlL 31eKmpoo,
MpexaNeKmpoOHbILL MUPUCIOP, MPUHUCTOP,
08YX31eKMPOOHbLIL MUPUCMOP, OUHUCTIOD, MOK
CHPAMIEHUS], HANPAJICEeHUe NePEeKIYeHUs,

MUPUCMOPHBLU PecyasAmop MOUHOCMU

eab padoThlI.
N3yunth OCHOBHBIE CTPYKTYPbI TUPUCTOPOB, UX OCHOBHBIC MTAPAMETPHI.
Hayunthcsi coOupaTh THUPUCTOPHBIM PETYJISATOP MOIIMHOCTH, CHHUMATh €T0
OCHOBHBIE XapaKTEPUCTUKH.

TupucTop sSBASETCS HETUHEHHBIM TIOTYTIPOBOTHUKOBBIM IIPHUOOPOM,
IPEJICTaBIISIIOIIMM COOOM YeThIpe MOIYIPOBOJHUKOBBIX CJIOS Pa3HBIX TUIIOB
npoBoauMocTH (puc. 1). Tupucrop comepxkut Tpu p-n nepexona. Kak npasuno,
TUPUCTOP UMEET TPH JIEKTPOJIA, Ha3bIBAEMBIX AHOO, KAMOO N YNpasisowuil
anekmpod. TakoW TUPUCTOP HA3BIBACTCS MPEXIIEKMPOOHbIN MUPUCTIOD WU
mpunucmop. Tupuctop 6e3 ynpaBIsSIOIIEero MEeKTPoaa Ha3bIBACTCS
08YX31eKMPOOHbIM MUPUCTIOPOM, UITA OUHUCTIOPOM.
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Puc. 1. CtpykTypa TUpHCTOpA U €r0 0003HAYCHHUE

BAX Ttupucropa cOaepKHUT y4acTOK C OTpHUIATEIbHBIM Au(hepeHITnaTbHbIM
COTPOTHUBJICHUEM U SBJISIETCS XapaKTEPUCTUKON S-Tuma (puc. 2).

Puc. 2. BAX tupucropa



C yBenuueHHeM TOKa YIpaBJiIsIoLIEro 31eKTpoa nafgaroumi yuactok BAX
TUPUCTOPAa YMEHBIIAECTCA W HPU JOCTHKEHUU BEIUYUHBI lcpp MCue3aeT coBceM.
JlaHHO€ 3HaUEHHE TOKA YIPABIISIONIETO AJIEKTPO/1a HA3bIBACTCS MOKOM CHPAMIICHUS
TUPUCTOpA.

PaccMmoTpum cxeMy, n3o0pakeHHyto Ha puc. 3. Pexxum paboThl quHUCTOpA B
ATOM cxeMe omnpeaensaeTcs nepeceueHueM BAX nuHUCTOpa U HArpy304HOM MPSAMOI
| D0U OUD/Ry (puc. 4). Ilpu HysieBOM 3HAUYCHHH BXOJHOTO HAMPSDKEHHS TOK
yepe3 JUHUCTOpP TaKKEe MMEET HylieBoe 3HaueHue. C yBEIMYEHUEM BXOJHOIO
HaIpsDKEHUS Harpy3oyHas MpsiMas MepeMellaeTcs BOpaBo, M pabodyas TOYKa
MOCJIEI0BATEIAbHO 3aHUMAaeT no3unuu 1, 2, 3,4 u 5.

Puc. 2. Tupuctop cHarpyskou

[Ipu 3TOM TOK Yepe3 AMHUCTOP MMEET BEIUYHUHY, OJU3KYIO K HYJIO, U MO3TOMY
TOBOPSIT, YTO TUPHUCTOP 3akpbim. Eciu mpu mosioKeHUH padodeil Touku S5 ermie
YBEJIIMYUTh BXOJHOE HAINpsDKeHHe, TO pabouyas TOYKa AMHHUCTOPA CKAYKOM
IIEPEMECTHUTCS B MOJIOKEHUE 6, TOK YEPE3 TUHUCTOP PE3KO YBEIMYUTCS, & TaJCHUE
HaIIpSDKEHUST Ha HEM PE3KO YMEHBIIUTCA. B 3TOM citydae roBOpsT, YTO TUPUCTOP
OmMKpbLICA. 3HAYEHUWE BXOJHOTO HAIPSOKEHUS, IPU KOTOPOM  THPUCTOP
OTKPBIBACTCsA, HA3bIBACTCS Hanpsdicenuem nepexkaodeHus Ttupucropa. llpu
JalbHEWIIEM YBEJIMYEHUU BXOJHOTO HANpsDKeHUs pabodas Touka Oyner
IIEpEMEIIATHCS B HAIIPABJICHUM MOJO0KEHN 7. Ecau Tenepp yMEHbIIATh BXOAHOE
HaIpspkeHue, To pabouasd Touka OyAeT 3aHUMaTh mnojoxkenus 6, 8, 9 u 10.
JlanbHeilliee yMEHbIIEHHE BXOJHOTO HANpPsDKEHHS BBI30BET CKAauKOOOpa3zHOe
nepeMeleHre padodeil Touku B MOJIOKEHHE 2, U Jajee — B noJsioxkenue 1 u 0.



Puc. 4. Ilomoxxenus
paboyeit TOUKH TUHUCTOPA
pu BKJIIOUCHHE
JTUHUCTOPA

Taxum oOpa3zom, B cxeme, MOKa3aHHON Ha pucC. 3, IPU 3HAYEHUSIX BXOAHOTO
HaIIpsDKEHMS, MEHBIIUX HEKOTOPOIrO IOPOrOBOIO 3HAYEHUS, TOK Uepe3 HArpys3Ky
IIPAKTUYECKA OTCYTCTBYET, a BCE HANPsDKEHHUE IajaeT Ha AUHUCTOpe. Ecim xe
BXOJHOE HANpPsDKEHUE IIPEBBIIAET OTO IIOPOTOBOE 3HAYEHUE, JUHUCTOP
OTKPBIBACTCs, M BXOJHOE HANpPsDKEHUE NPUKIAAbIBacTCsa K Harpyske. Ilpuuem
Tenepb, A TOro 4TOObl CHOBA 3aKPbITh JTUHUCTOP, HEOOXOJUMO OUYEHb CHUIIBHO
ITIOHU3UTH BXOJHOE HANPSKEHUE, HA IIPAKTUKE — IOYTH 0 HYJIA.

PaccmoTpeHHOE CBOMCTBO TUPUCTOPHBIX CXEM HAXOIMUT IIPUMEHEHUE B CAMBIX
pPa3HBIX IOPOTOBBIX CXEMAax, BKIIOYAs CXEMbl 3aIIUATHI OT IIEPEHAIPSIKECHMUS,
KOPOTKOIO 3aMBIKaHMS, a TakKKe pENaKkCallMOHHblE TeHeparopsl.  Jlpyroe
pacrpoCTpaHEHHOE TNPUMEHEHUE TUPHUCTOPOB — PETYISITOPHl MOIIHOCTH IS
noTpeduTeNe!  MEepeMEHHOro  JJEKTPUYECKOro  TOKa. TumuyHas  cxema
TUPUCTOPHOTO pEryjisTopa MOIIHOCTM IIpMBEeAeHa Ha puc. 5. Harpyska
MOAKJIFOYAETCS K MCTOYHUKY IEPEMEHHOTO HAINPSIKEHUs IOCIENOBATEIBbHO  C
JVOIHBIM MOCTOM, B IMArOHAJIb KOTOPOTO BKJIIOUEH TPEXANEKTPOAHBIA THPUCTOP.



U, sin(wt?)
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Puc. 5. TupuCTOpHBIN PETYIATOP MOIIHOCTH

Hanpsxkenne npukinagpiBacTCsa K THPUCTOPY BCETIA B OAHOM HampasieHuU. Ecnn
OBl THPUCTOP OBLI BCET1a OTKPBIT, BXOJAHOE HAPSKEHHE MOJIHOCTHIO NTafano Obl Ha
Harpy3ke. Eciu Obl OH ObLI Bcerja 3aKpbIT, HallpsHKEHKE TIOJTHOCTHIO NTaAaio Obl Ha
HEM, a HE Ha Harpyske. Eciii TUPUCTOpP 4acThb BPEMEHU HAXOIUTCS B OTKPBITOM
COCTOSIHUM, & 4YacTb — B 3aKPBITOM, TO BXOJHOE HAIIPSHKEHHUE TOJIBKO YacThb
BPEMEHHU OKa3bIBACTCS IPUIIOKEHHBIM K HAarpy3ke, U YCPEOHEHHAs MOILHOCTD,
paccenBacMasi Ha HEW, OKa3bIBA€TCsl MEHbILIE HOMHHAJIBHOW. [[is TOro 4roOml
IIEPEBECTU TUPUCTOP B OTKPHITOE COCTOSIHUE, JOCTATOYHO NIOJATh B YIPABJISAIOLINN
JIEKTPOA TOK, BEJIMYMHA KOTOPOIrO, IO KpaWHEW Mepe, HE MEHbIIE TOKa
cupsamieHus . B 3ToM ciyuae naparomuii yuactok BAX tupucropa ncuesaer, u
TUPUCTOP MEPEKIIOYAETCA B OTKPBHITOE COCTOSIHME (HampuMep, U3 COCTOSHUA 4 B
cocrosinue 8 Ha puc. 4). CHOBa 3aKPBITbCS TAPUCTOP CMOXKET, TOJIBKO €CIIN MMaJICHUE
HalpspKeHWsT Ha HEM JOCTUTHET HYJEBOro 3HadeHud. lIpum wucnosib3oBaHMH
NEPEMEHHOr0 HAIpPSOKEHUsI 3TO MPOMCXOAUT caMo coOOH, JBa pasza 3a MEepUO..
JnarpamMmMbl pabOThl THPUCTOPHOTO PETYJIATOPA MOLIHOCTH MPUBENIEHBI HAa puUC. 6.

Cxema ympaBleHMS, BXOJSIIAs B COCTaB PETyJIATOPA, BBIAAET KOPOTKHIA
UMITYJIbC TOKA, 3aJICpXKaHHBI OTHOCUTENILHO MoMeHTa Bpemenu UpsinCI[ItCI[1 0
Ha BpeMs 3aIepKKH t; ¥ UMEIOIUI aMIUINTYly, HE MEHbBIIYIO, YeM lonp. MIymbe
TOKAa IIOCTYIIAeT HA YIPABILAIOLIMN JJIEKTPOJ TUPUCTOPA U OTKPBIBAET €ro0.
Tupucrop ocraercs OTKPBITBIM JO TOIO MOMEHTA, KOIZa BXOAHOE IEPEMEHHOE
HaIIpsDKEHUE HE IIPUMET HyJIeBOe 3HaueHue. [1ocie 3Toro oH 3akpoercs 10 npuxona
CJIEAYIOIIETO UMITYJIbCA, BBIIABAEMOTO CXEMOM YIIPABJICHUS.
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Puc. 6. lnarpaMmMbl pabOTbI THPUCTOPHOT'O PETYJIATOPA MOLIHOCTH

YcTpoiicTBa yripaBiaeHHS 17151 TAPUCTOPHBIX PETYIATOPOB MOIITHOCTH CTPOSITCS
no pasHbIM cxemaM. [IpuHinmn ux pa®oTel cocToUT B cieayromeM. Kak Toibko
BHEIITHEE HAMpsHKEHUE JOCTUTHET HYJIEBOTO 3HAUEHUS (a B TOM Cllydae TUPUCTOP
00s13aTeNIbHO 3aKPOETCA), 3aMyCKACTCsl AJEKTPOHHOE peJie BPEMEHHU, COOpaHHOE,
HampuMep, Ha OCHOBE JKIYIIEro MyJIbTUBHOpaTopa. Pene Bpemenu BripabaThiBacT
UMIYJIbC HANpSOKCHUsI, 3aJep>KaHHBI OTHOCHTEIHPHO HAYabHOTO MOMEHTA
BpemeHd. Kak mpaBuiao, B TUPUCTOPHBIX  PEryjsTOpax  MOIIHOCTH
OpeyCMAaTPUBACTCSl  PETYJUPOBKAa BPEMEHU  33JCpPXKKH, UYTO  IO3BOJISET
peryJiMpoBaTh BEIUYUHY MOUTHOCTH, MTOTPEOISIEMYIO Harpy3KOH.

TupucTopHble PEryiasTOpbl NMPUMEHSIOTCS Ul PEryJIHMPOBAaHUS MOIIHOCTU
JaMI HaKaJWBaHMS, HArpeBaTEIbHBIX 3JEMEHTOB, JJIEKTPOMOTOPOB, T.€. TaKUX
norpedureneil, ans KOTOpbIX (opMa NHUTAIOMIETO HANpPSDKEHUS HE HMeEeT
IPUHLUIINATBHOTO 3HAYECHHUSL.

Konmponwsnuie sonpocwi

1. MOXXHO N JWHHUCTOP B CXEME 3aMEHUTh TPEXIICKTPOIHBIM
TUPUCTOPOM?

2. MO>KHO 71 KCTTOJTH30BATh TUPUCTOPHI JJISI BHIMPSIMIICHUS TIEPEMEHHOTO

HaIpsKeHUs ?

3. 3aKpoeTcs JM OTKPBITBIA THPUCTOP, €CIH TOK YIPABISIOLIETO
ANEKTPOAA IPUMET HYJIEBOE 3HAUCHHE?

4. 3adyeM B CXEM€ TUPUCTOPHOIO PETYISATOPAa MOLUIHOCTH MCHOJIB3YyEeTCs
JBYXIIOJTYTIEPUOAHBIN BBITPSIMUTEND?

5. Ecnu Harpy3ky NMOIKIIOYaTh K MCTOYHUKY NEPEMEHHOIO HANIPSIKEHUS
yepes3 peocTar, TO MOYKHO IIOJIYYWUThb PEryJATOp MOIIHOCTH. B yeM cocTouT



MPEUMYIIECTBO TUPUCTOPHOTO PETYIATOpPa MOIIHOCTU TEpe]] PEryasTOpoM Ha
OCHOBE peocTara?

6. Kak n3MeHsTCS CBOKWCTBA TUPUCTOPHOTO PETYIATOPA MOIIHOCTH MPH
WU3MEHEHUU COMPOTHUBIICHUS HATPY3KH, MOAKIIOYAEMON K HEMY?

7. Kak u3mMeHsTCst CBOMCTBa TUPUCTOPHOTO PETYIATOPA MOITHOCTH, €CIIH
M3MEHATCS TapaMeTphbl BXOIHOTO HAMPSHKEHUS: €r0 aMIUTUTYyAa WIM 4acToTa?

Ilpozpamma nabopamopnoit padbomul

1. [TonmyuuTs y mpenoiaBaresiss TUPUCTOP JJISL UCCIEIOBAHUS.

2. CHATh 3aBUCHMOCTh HANpsDKEHUS TMEPEKIIOYEHUS THUPUCTOpA OT
BEJIMYMHBI TOKA YIPABJISAIOWIEro 3JIeKTpoAa. s 3Toro codbpath cxemMy COrjacHo
puc. 15.7.

Puc. 7. I3mepenne HanpsKeHUs: TOKa TUPUCTOPA

3adukcupoBaB 3HaYEHHE TOKA YIPABJISAIOLIETO AIEKTPOAA, U3MEHSITh BXOTHOE
HaIIpsDKEHUE CXEMbI OT HYJIEBOW BEJIMYMHBI 0 MOMEHTA OTKpPBITHUS
IIEPEKIIFOYEHUSI TUPUCTOPA, OINPEAEIUTh KOTOPBIM MOKHO IO ITOKA3aHUIM
amriepMerpa. BxogHoe HanpsiKeHUE CXEMbI B MOMEHT OTKPBITUS TUPUCTOPA U
OyAeT SBISATHCS HANPSIKEHUEM MEPEKIIOUEHUsT TUPUCTOpa MpH JaHHOM
3HAQYEHUU TOKA YIIPABISAIOLIETO JIEKTPOAA.
ConpoTuBnenue R mpu 3TUX U3MepeHHsIX ClieyeT BbIOpaTh TakKUM 00pa3oM,
4YTOOBI MPU OTKPHITOM THUPUCTOPE TOK 4YEpe3 HEro He mpeBblman 2-3 A (umm
3HAYEHHUs, YKa3aHHOT'O MPENOAaBaTEIEM).

3. [lonyunB y mnpenojaBareisi CXeMmy YyIpaBieHUs, coOpaTh CXeMy
TUPUCTOPHOTO PETYJIATOPA MOIIHOCTH 0€3 TUpUCTOpA U O€3 Harpy3Ku

(puc. 8).
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Puc. 8. I3mepenne napaMeTpoB BEIXOAHOTO CUTHAJIA CXEMBI
yIpaBICHUS

N3mepuTh mapaMeTpbl BEIXOTHOTO CUTHAJIA CXEMBI YIIPABJICHUSA:

BpCM: 3aJICPKKU, IJIMTCIIbHOCTD U aMINIMTyAy UMITYJIbCA.

4, OcHOBBIBasAChL Ha HU3MCPCHHBIX ITapaMETpax BbIXOJHOI'O CHUI'HAJIa
CXEMbI YIpaBJICHUS, MOAKIIOUUTh K €€ BBIXOJLY UY€pe3 PE3UCTOpP YIPaBIISIFOIINN
3JIEKTpOJl TUpHUCTOpa (corsacHo puc. 5). ConpoTUBIEHHE pPE3UCTOpa BBIOPATH
TaKUM, YTOOBI aAMIUIUTYJHOMY 3HAUEHHUIO MMITYJIbCA HANPSDKEHUS, BbIIABAEMOTO
CXEMOI1 yIpaBJIeHUsl, COOTBETCTBOBAJIO 3HAUEHUE TOKA YIIPABJIAIOIIETO 3JIEKTPOAA,
paBHOE TOKY crpsimieHus. [loakmounTs kK cOOpaHHON CXeMe Harpy3Ky COIJIACHO
puc. 5.

5. [logath Ha BXOJ COOpPAaHHOTO PEryJsiTOpa MOIIHOCTH TMEPEMEHHOE
HaIpspKeHWE. 3apucoBaTh OCHWILIOTPAMMbl HANPSHKEHUH HA BXOAE PEryJsiTopa
MOIIHOCTH, HA HAarpy3Ke, Ha TAPUCTOPE U HA BBIXOJIE CXEMBbI YIIPABJICHHUS.

Cooeporcanue omuema

OTyeT JOJDKEH ConepKaTh:

1. Tabnuiyy wu3MepeHud 3aBUCHUMOCTH HANpsHKEHHS TMEePEKIIIOUEHUS
TUPHUCTOPA OT TOKA YIPABIISIOLIETO MIEKTPOLA.

2. ['pacduik 3aBUCHMOCTH HANIPSKEHUS EPEKITIOUECHUS] TUPUCTOPA OT TOKa
YIPaBISIOLIETO JIEKTPOAA.

3. CxeMy TUPUCTOPHOTO PETYISATOPA MOIIHOCTH.

4. OcuuinorpaMMbl HaNpsKEHU Ha BXOJI€ TUPUCTOPHOTO PETYISITOpa
MOIIHOCTH, HA HAarpy3Ke, Ha TAPUCTOPE U HA BBIXOJIE CXEMBbI YIIPABJICHHUS.

Tema 5. UccienoBanue 3jiekTpokapauorpadga (2 gac).
Mecto nmnpoBeneHHs: AKKPEIUTALMOHHO-CUMYJAIMUOHHBIN  1ieHTp  [lkossl
onomenuuunbl JIBOY. CrpykTypHas cxemMa M NpUHUUI paOOThl. ApTedakTsl

3alMCH  3JIEKTpoKapAauorpammel. Ilponeccel Ha TpaHULE BIEKTPOJI KOXKa.



Hcnonb3oBaHue CUMYJLIIUOHHOTO  MAHCKCHA WM  CTAHAAPTU3UPOBAHHOI'O

nanuenTa. OneHka TOYHOCTH IPU UHTEpIpeTaus HopMaiabHoi DKI .

JlaGopaTopHubie padoTsl (18 yac. B 8 cemecTpe)
Tema 6. Danexrposnuedasiorpadus (4 yac).
Mecto nmnpoBeneHMs:  AKKPEIWTALMOHHO-CUMYJALMOHHBIM — 1eHTp  LlIxounsr
ouomenuuuubl JIBOY. CrpykTypHas cxema W NpUHIUI paboThl. ApTedaxTs
3amMcH  3JIeKTposHUedamuiorpaMmbl.  [Iporiecchl Ha rpaHuLE 3IEKTPOJ KOXKa.
Hcnonp30BaHWEe CUMYJSIIUOHHOTO MaHEKEHAa WJIM CTaHIapTU3UPOBAHHOTO
nanreHTa. OueHKa TOYHOCTH [PY UHTEpIIpeTanns HopMasibHOU D1
Tema 7. Cnupomerpusi: onpeaesjieHue GyHKIUU BHEIIHET 0 AbIXAHUSA
(xu3HeHHasi eMKoCTh Jerkux — KEJI) (4 gac.).

Mecto mnpoBeneHus: AKKpEAUTAUMOHHO-CUMYISUHOHHBIA LeHTp Llkomsl
ouomenuuuubl JIBOY. Brinonnenue cnmpomerpun ¢ nomoineto ammapata MIR,
moeis Spirolab.

Tema 8. UccienoBanue umieaanca mojesieid Onorkanei (4 gac.)

Mecto npoBeneHus: Ayautopus M611. Onpenenenue umieaaHca Mojelen
OMOTKaHEeW ¢ TOMOIIBI0 U3MEPUTEIEH aMIUIUTYIHO-YaCTOTHBIX XapaKTePUCTHK
OMOO0OBEKTOB.

Tema 9. MHMccaegoBanue ONTHYECKON IUIOTHOCTH M K03 dummuenta

NponycKaHus MojeJieil Ouorkaneu (4 yac.)
Mecto nposenenusi: Aynutopus M611. Onpenenenne onTUYECKON MIOTHOCTH U
koahummenTa MPOMYCKaHHUS Moenei OnoTkaHeln c MTOMOINIBIO
dboTomneTuzmorpada
Temal0. UccienoBanne aKkyCTHYeCKOM MJIOTHOCTH M AKYCTHY€ECKOI0
CONPOTHUBJICHUS MoeJiel TKaHell. 3ak/ouenue (24ac)

Mecto mnpoBenenusa: Ayautropuss M611. OmnpeneneHne aKyCTUUECKOU

IJIOTHOCTH M aKyCTHUYECKOTO COIMPOTHUBJIEHUS MOJENEed TKaHEd C TOMOIIbIO

anmapara Y /[JI - 01



1. YUYEBHO-METOJINYECKOE
OBECHEYEHUE CAMOCTOSTEJBHOMN PABOTHI
OBYYAIOIIUXCA

VY4eOHO-MeToInYECKOe oOecrieueHue CaMOCTOATEIbHON padoTHI
oOyJaromuxcs Mo AUCHUIUTHHE «MeauinHcKash 3IeKTPOHUKA MPEACTaBICHO B
[Ipunoxenuu 1 u BKIIOYaET B ceOs:

TU1aH-TPa(UK BHIOIHEHUS CAMOCTOSTEIBHOM PabOThI IO AUCIHUILTUHE, B TOM
YHClie IPUMEPHBbIE HOPMBI BPEMEHH Ha BBITIOTHEHHE 110 KAXKIOMY 33JJaHUIO;

XapaKkTepUCTHKa 3aJaHUW JUIsI CaMOCTOSITEIbHOM pPabOThl CTYACHTOB U
METOUYECKIE PEKOMEH/IAIINHY TI0 UX BBITTOJIHEHUIO;

TpeOOBaHUsI K  HOPEICTaBICHUIO W OQOPMIICHUIO  pEe3ylbTaTOB
CaMOCTOSITENILHON paboThI;

KPUTEPUU OLICHKHU BBIMIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

V. KOHTPOJIb JOCTHXXEHUS IIEJIEA
KYPCA
K - koncnekr, YO - ycrtHbiii onpoc, /I3 - uHAMBUIyalbHOE JOMAIIHEE
3amanue, DKP - skcnpecc koHTposibHas pabdota, 11 - nmpesenrtanus, T-tect, KB —
KOHTpOJIbHBIE Bonpockl, KP — koHTponbHas padota, UKP — utoroBast KoHTpoJbHas

pabora.

Tumnossle KOHTPOJIbHBIE 3a/1aHus, METOANYECKUE MaTepualsbl,
OTNpEENSIONe MPOUEAYPhl OLECHUBAHUS 3HAHUI, YMEHUW U HaBBIKOB M (WJIN)
OTIbITA JICSITEIBHOCTH, a TAK)KE KPUTEPUU U MOKA3aTEIN, HEOOXOAMMBIE JUIsl OLIEHKH
3HAHWM, YMEHUH, HAaBBIKOB U XapaKTepHU3YyIOIIHE dTambl (QopMUpoBaHUS
KOMITIETEHLIUI B IIPOLIECCE OCBOCHUS 00pa30BaTEIbHOM MPOTrpaMMBbl, TPEACTABICHbI

B [Ipunoxenuu 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPBI U
NHOPOPMAIIMOHHOE OBECIIEYEHHUE JUCIIUITJIMHbI



OcHoBHas JuTEpaTypa

1. HoBoxwunoB O.I1. DnexkrpoTexHuka u snekTponuka. M3garensctBo FOpaidr.

2017.—- 656 c.

2. Epmyparckuii [1.B. DnexkTpoTrexHuka v 3JIEKTPOHUKA [ DJIIEKTPOHHBIM
pecypc]/ Epmyparckutii [1.B., JIprukuna I'.I1., Munkun FO.b. DnekTpoH. TEKCTOBBIC
nanubie. Caparos: [IpodobpazoBanue, 2017. 416 c. Pexxum goctyna:

http://www.iprbookshop.ru/63963.html. 9bC «IPRbooks».

3. DNEeKTPOHMKA HHTETPABbHBIX cxeM. JIabopaTopHbIe pabOThI U yIIPaKHEHHS
[DnexTpoHHBIN pecypc]: yueoHoe nmocooue/ K.O. IlerpocsHi [u np.]. DIEKTPOH.
tekctoBeie nmaHHble. M.: COJIOH-IIPECC, 2017. 556 c. Pexum npocrymna:
http://www.iprbookshop.ru/65723 . html. 9bC «IPRbooks»

4. Epwos 1O. A., Illykun C. 1. buoTtexHudeckue cucTeMbl MEIUIUHCKOTO
Ha3HAYEHUS: Y4EOHUK i OakajaBpyuaTra U MaruCTpaTyphbl By30B M0 WHXKEHEPHO-
TEeXHUYECKUM HampaBjieHusiM: [B 2 4.] 4. 1. KonumyecTBeHHOE oONHMCaHUE
o6noo0wekToB. M3nanue 2-e uza., ucnp. u gomn. Mocksa: FOpaiit, 2017. 180 ¢

5. EpmwioB 10. A., llykun C. M. buotexHnueckne CUCTEMbl MEIUIIUHCKOTO
Ha3HAUYCHUS: YYCOHUK Ui OaKkalaBpuaTa U MarucTpaTrypbl BY30B 10 WHKEHEPHO-
TEXHUYECKUM HamnpaBieHusM: [B 2 4.] 4. 2. KonamyecTBEHHOE ONHCaHUE
o6nooO6wekToB. M3nanue 2-e u3a., ucnp. u gomn. Mocksa: FOpaiit, 2017. - 348 c.

6. Anexun B.A. DnekTpoHHkKa M cXxeMOTexHUKa. KOHCHEKT meKkiui c
WCIIOJB30BAaHUEM  KOMIIBIOTEPHOTO  MojenupoBanus B cpeae  «Tina-Tix.

NznatenbctBo: By3oBckoe o6pasoBanue. 2017.

7. Mounk Caitmon, lepu Ilayne "Onektponuka. Teopuss U npakTtuka. 4-e

m3ganue. M3narenscrBo FOpaiit. 2017. — 1168 c.

8. K. B. 3aiiuenko, JI. A. Kyneiruna, E. I1. Bunorpanosa J{luarnoctuaeckue
U3MEPEHHsI B MEAUIMHCKUX S3JEKTPOHHBIX curemax. M3pgarenscrBo: ['OY BIIO

"CIIoI'YAII", 2013



JlonoJIHUTeIbHAS JTUTepaTypa

1. Aaapocosa T.A. MeauimHcKkas 31€KTpOHUKA [ DJIEKTPOHHBIN pecypc]:
yaeoHoe nocooue/ Auapocosa T.A., FOuauna E.E. DnekTpoH. TeKCTOBBIC JaHHBIC.
CraBpomnoib: CeBepo-KaBkazckuii Gpenepanbubiii yausepcurert, 2016. 117 c.—
http://www.iprbookshop.ru/66029.html. 35C «IPRbooks»

2. JIeBoB B.JI. Dnextponuka. Meroauyeckoe mocoOue sl MPOBEICHUS
7a00paTOpHBIX paboT. DIEKTPOH. TEKCTOBbIE AaHHbIe. PocTtoB-Ha-/lony: Ceepo-
KaBka3ckuii ¢unnanm MOCKOBCKOTO TEXHHUYECKOTO YHHMBEPCUTETA CBS3H U
undopmatuku, 2015, 62c.
http://www. iprbookshop. ru/61882.html. D5C «IPRbooks».

3. Vnamuk B. C., Ilnetnes, A. C., Boituenko Haranss, IlnerneB Cepreil.
Marnutorepanusa. TeopeTnueckue OCHOBBI M IPAKTHUYECKOE MPUMEHEHUE.
N3 parensckuit nom “benopycckas Hayka” 2016. — 382 c.

4. Muno3opoB O., IlankoB M. DnexkrpoHuka. YueOHUK. 5 — € HU3JaHUE.
N3parenscTBO Opaiit. 2016. — 408 c.

5. [latentsl PD: 2654581, 2654271, 2654269.

Ilepeuyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«AHTepHeT»

1. 3oHanpHass Hay4yHas OuWONIMOTEKa [AMEKTpPOHHBIH pecypc]. — url:
http://www.sgu.ru/library

2. DIeKTpOHHBIC Y4eOHHUKH [371eKTpOHHBIH pecypc]. — url: http://www.libedu.ru/

3. Enunas xomnexnusi mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB [IIEKTPOHHBIN
pecypc]. — url: http://scool-collection.edu.ru

4. EnuHoe OKHO JoCTynma K o00pa3oBaTelNbHBIM pecypcaM [3JIEKTPOHHBIN
pecypc]. — url: http://window.edu.ru

5. U3narenbCcTBO «JIaHb» [JIEKTPOHHBIN pecypc]: 2JIEKTPOHHO-OMOIUOTEeUHAS
cuctema. — url: http://e.lanbook.com/

6. M3narenbCcTBO «IOpaT» [AIEKTPOHHBIN pecypc]: 2JIEKTPOHHO-OMOINOTe Has
cuctema. —Uurl: http://biblio-online.ru

7. PyKOHT [31IEKTpOHHBIN pecypc]: MexoTpaciaeBas JIEKTPOHHAsT OMOIMoTeKa.
— url: http://rucont.ru


http://www/

. Elibrary.ru [anexrponnsiii pecypc]: HayuHas JeKTpoHHast ondimoreka. — url:
http://www.elibrary.ru

. Ibooks.ru [3nexkTpoHHBII pecypc]: AIEKTPOHHO-OMONIMOTEYHAsT CUCTEMA. —
url: http://ibooks.ru

10.Znanium.com [3IeKTPOHHBINA pecypc]: IMEKTPOHHO-ONOIMOTEYHAsI CUCTEMA.

— url: http://znanium.com

11. OGyuatomas mporpamma «MaTeMaTHKa U BBIYUCIUTEIbHASI TEXHUKA.

12. A3piku nporpammupoBanusi. Gupma 1:C

13.Typ6ormnackanp il HAYMHAIOIIUX.

http://schools.keldysh.ru/ http://forcoder.ru/

14. TypGomnackaiib Ha IpUMepax.

http://www.snkey.net/books/delphi/ch1-2.html...

NEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT'MA U
INPOI'PAMMHOI'O OBECIIEYEHUA

. Ucnonb3oBanue UH(OPMAITMOHHBIX pecypcos, JIOCTYTTHBIX B

MH(}OPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOMN ceTn MHTepHeT

. CocTaBieHHE U pEJAKTUPOBAaHUE TEKCTOB IMIPU TOMOIIM TEKCTOBBIX

penaktopoB. Co3gaHue DJIEKTPOHHBIX JOKYMEHTOB (KOMIIBIOTEPHBIX

MpEe3CHTAMM, SJIEKTPOHHBIX TaOMMUI] W TpadUKOB) IO BBINOJHIEMbIM

pedepaTuBHBIM pabOTaM U MPAKTUIECKUM 3aHITHSIM.

. Ucnonb3oBanue crangaptHeix mnaketoB Mikrosoft Office (Word, Excel,

PawerPoint u ap), a Takke cneUAIU3UPOBAHHBIX MAKETOB MPHUKIATHBIX

nporpamm MathCad, MathLab u ap.

Jlns  obecrieueHusi JOCTYNMHOCTH OOy4YeHUsS WHBAJIMJAM U JIMIAM C

OI'PaHUYCHHBIMH BO3MOKHOCTAMHU 3J0POBbA yqe6HHe MaTCpUuaJibl MOT'YyT OBITh

aJanTUPOBAHbl C YYE€TOM OCOOBIX MOTPEOHOCTEH: B MEYaTHBIX Marepuaniax

YKpyIHEH mpudT, MPOU3BEACHA 3aMEHa TEKCTa ay/IU03alKChi0, MCTOIb30BaHbI

3BYKOBBIE€ CPEACTBA BOCIIPOU3BEACHUS NHGOPMAIIHIH.

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHHAIO
JANCHUITJINHBI


http://znanium.com/
http://schools.keldysh.ru/

Teopernueckas 4YacTp AUCHUIUIMHBL  «MeAUIMHCKAs  3JIEKTPOHHKA»
pPacKphIBAaETCSl Ha JIEKIIMOHHBIX 3aHATHSAX, TaK KaK JICKIUS SBJISETCS OCHOBHOM
dbopmoii 00yueHus, TJie mpernoaaBaTeaeM Jat0TCs OCHOBHBIE MOHSATHS JUCIIUILIUHBI.

[locnenoBaTenbHOCTh M3JIOKEHUS MaTepHalia Ha JIEKIMOHHBIX 3aHATHUSX,
HarmpaBjieHa Ha (OPMHUPOBAHHME Y CTYACHTOB OpPUEHTUPOBOYHON OCHOBBI [IJIs
MOCJIETYIOIIET0 YCBOCHUS MaTepHalia Py caMoOCTOSATEILHOM padoTe.

Ha mpakTtryeckux 3aHATHSIX B XOJ€ JUCKYCCUW HAa CEMUHApPCKHUX 3AHSITHSIX,
npu 00Cy>KIeHuU pedeparoB U Ha 3aHATUSX C TPUMEHEHUEM METOJIOB aKTUBHOTO
OOy4eHHs] CTYAEHTBl y4YaTcs aHaJIU3UpOBaTh W IPOTHO3HPOBATH pPA3BUTHE
MEIUIUHCKON 3IEKTPOHUKH, PACKPBIBAIOT €€ HAYYHbIE U COLIMAIIbHBIE TIPOOJIEMBI.

[IpakTHueckue 3aHATUS Kypca IMPOBOISATCS IO BCEM pasjenaM y4yeOHOH
nporpammsl. [TpakTuyeckue paboThl HampaBieHbl HA POPMUPOBAHUE Y CTYJEHTOB
HaBBIKOB CaMOCTOSITEJIbHOM HCCIEeN0BaTEIbCKONW paboThl. B Xone mpakTuueckux
3aHSATUI CTYJIEHT BBINOJHIAET KOMIUIEKC 33aJaHUi, IO3BOJLIIOIIUN 3aKpPEIUTh
JIEKIIMOHHBI MaTepHall MO0 HW3y4aeMbIM TeMmaM, MOJYyYUTh OCHOBHBIE HaBBIKU
aHalnM3a W NPUMEHEHUS OCHOB MEIMIMHCKOM JJIEKTPOHUKH. AKTHUBHOMY
3aKPEIICHUIO TEOPETUYECKUX 3HAHUU CHOCOOCTBYET OOCYKIEHHE MPOOJIEMHBIX
aCreKTOB JAMCLUUIUIMHBI B (popMe ceMHHapa U 3aHATUI ¢ MPUMEHEHHUEM METOJIOB
aktuBHoro oOydenuss (MAO). Ilpu >TOM TPOUCXOAUT pPa3BUTHE HABBIKOB
CaMOCTOATENbHON HCCIE0BATENbCKON JEATEIbHOCTH B Tpolecce padoThl C
HAyYHOW JHUTEpaTypol, MEPUOJUYECKUMHU H3AAHUSIMH, (OPMUPOBAHHUE YMEHUS
apryMEHTUPOBAHHO OTCTAWBaTh CBOIO TOUKY 3PEHUs, CIYIIATh APYTUX, OTBEYATh Ha
BOIPOCHI, BECTH JAUCKYCCHIO.

[Ipu nHamucanuu pedepaToB PEKOMEHIYETCS CaMOCTOSITEIbHO HAWTH
auTepaTtypy kK Hemy. B pedepare packpbiBaeTcs CoJepKaHUE MCCIEAYyEeMOU
npobsieMbl. Pabota Hax pedepaTrom momoraer yriayOuTh MOHUMAHUE OTAEIBHBIX
BOIPOCOB Kypca, (GOpMUPOBATh U OTCTaUBaTh CBOIO TOUKY 3pEHUs, IPHUOOpETaTh U
COBEPILIEHCTBOBATh HABBIKM CAMOCTOSITEIBHOW TBOPYECKOW pabOThI, BECTH

aKTUBHYIO IMO3HABATEIHHYIO paloTy.



OcCHOBHBIE BHJIBI CaMOCTOSITEIBHOM PAOOTHI CTYyIEHTOB — O3TO paboTra C
JUTEPATYPHBIMA UCTOYHHKAMHU W METOAMYSCKUMH PEKOMCHIAIMSAMH 0 aHAIH3Y
TEXHUYECCKHUX XapaKTCPUCTUK M MPUMEHECHHIO MEIUIIMHCKUX JICKTPOHHBIX CUCTEM.
Pesynmbratel paboThl odopmisitoTcss B BuAe pedeparoB WM JOKIANIOB C
HOCJICIYIOIUM  00CYXIeHHEeM. TeMbl pedepaToB COOTBETCTBYIOT OCHOBHBIM
paszenam Kypca.

JUIs TpoBENEHUS TEKYIIEro KOHTPOJSA W IPOMEXKYTOUYHOH aTTeCcTalluu

IMPOBOAATCA YCTHBIC OIIPOCHI H KOHTPOJIBHBIC pa6OTI>I.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJINHBI

Jlekuy nmpoBOAATCA B MyJIBTUMEAUMHBIX ayIUTOPUAX C TOCTYyIIOM B Internet.
Hcnosp3yeTcss KOMIUICKT JICKIMI B BUJC Tpe3eHTaluii B PowerPoint.
OkpaH ¢ anexrporpuBoaom 236*147 cm TrimScreenLine;
[TpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
nokymeHnt-kamepa CP355AF Avervision, Buneokamepa MP-HD718 Multipix;

[IpakTyeckue 3aHATHS TPOBOAUTCS B AYAUTOPUSIX C MYJIbTUMEAUNHBIM
0o0Opy/lOBaHUEM, KOMIIBIOTEPHBIX Kiaccax. Mcmonb3yloTcs MeETOIUYecKHue
pPEKOMEHJIAIMU TI0 TEeMATHYECKUM paszzesiaM TUCIUIIINHBI, HarJISIIHbBIE TTOCO0us,
¢ona ITPESEHTAIIMU no pazaenam AMCHMILIAHBIL.

JlabGopaTopHble 3aHATHS TpoBOJATCA B ayautopud M611 u L523. Tlpu
MPOBEICHUHU JTA0OPATOPHBIX PA0OT UCIOJIB3YIOTCS:

- ociuiiorpad,

- KJIacC CIEUMATU3UPOBAHHON MUKPOIPOLIECCOPHOM TEXHUKH,

- MarautosHIedamiorpap MII' — 01.

B caydae  BbIXOmAa W3 CTpOsS  Kiacca  CIENUAIIM3UPOBAHHOM
MHUKpPOTpOLeCCOPHOM TexHUKH L523 ucnonb3yrores:

- TOHOMETPHI,

- criuporpad Spirolab MIR 11,



- JIeKTpoKapauorpad OIHOKAHAIBHBIA CO CTAaHIAPTHBIMH W TPYIHBIMHU
OTBEJICHUSAMH,

- nopratuBHbIi cniuporpad (onpeaenenue OXKEJI, OOB1, ODB6, Bo3pacrta
JIETKHUX ),

- KOMIUICKT C TOUYCHYHBIMU JJICKTPpOAaMU JIA pETUCTPALIUA O0I" B cucteme 10-

20 "MCScap-26".



[Ipunoxenue 1

MHWHHCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKOM ®EJIEPAITUN
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIIETO 00OPa30BAHMS

«/{aabHeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HA3BAHMUWE HIKOJIbI (PUIINAJIA)

YYEBHO-METOJUYECKOE OFECIIEYUEHUE CAMOCTOSTEJBHON
PABOTBHI OBYUYAIOLINXCSA
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[Ipy  wW3ydYeHUM  JUCHUIUIMHBI  HCHOJB3yeTCS  OaqIbHO-pEUTHHTOBAs
TEXHOJIOTHS, KOTOpash MO3BOJSICT PEAM30BAaTh HEMPEPHIBHYI0O U KOMIUIEKCHYIO
CUCTEMY OIICHMBAaHMS YYEOHBIX JOCTHXKEHHH CTyJAeHTOB. HenpepbsIBHOCTh
O3HAYaeT, YTO TEKYIIHE OIEHKHU HE YCPEIHSIIOTCS, @ HEMPEPHIBHO CKIIABIBAIOTCS HA
BCEM TMPOTSHDKEHUM MPU W3YYEHUH AUCIHUIUIMHBI B ceMmecTpe. KOMIUIEeKCHOCTh
O3HaYyaeT y4eT BceX (opM y4eOHOW U TBOpPYECKOW PabOThI CTyIEHTA B TEUCHUE
cemecTpa. bannbHO-pedTHHrOBasi TEXHOJOTHA, BKIIOYAaeT B ce0s JBa BHJA
KOHTPOJIS: TEKYIIUHA KOHTPOJIb M MPOMEXKYTOUHAs aTTECTalMs MO JUCIUILINHE.
JlexMOHHBIE 3aHATHSI TIPOBOASATCS B JopME KOHTAKTHOM pabOTHI CO CTYJICHTAMHU U
C NPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa30BaTeNbHBIX TexHoJOTHM. [IpakTHueckue
3aHATHS TIPOBOJATCA B (OpME KOHTAKTHOW paboOThl €O CTyJIEHTaMH M C
MPUMEHEHUEM JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUM, B KOMIIBIOTEPHOM
Kjacce MO0 B ayAUTOPUU C MYJIbTUMEIUWHBIM 000pynoBaHueM. KoHTponbHas
paboTa BBINIOJHAETCS CTYJACHTOM CaMOCTOSTENIbHO HCHOJB3YysSd 3HAHUS W
MPAKTUYECKUE HABBIKHU, MTOJTYUYCHHBIC HA JICKIUAX U MPAKTUUECKUX 3aHITHUSX.

KoHCynbTHpOBaHME CTYJEHTOB B TMPOILECCE U3YUYCHUS JAUCIUTLIAHBI
opraHusyeTcs kadeapoi U OCyIIeCTBISAETCS MpernoaBaTesieM B (popMe KOHTAKTHOM
paboThl CO CTYJEHTaMH C TPUMEHEHUEM JHCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TexHosoruii. KoHCyabTHpOBaHHE MOXKET OCYIICCTBIATHCS Kak B pekume on-lineg,
TaKk U 3a09HO B (OpME OTBETOB Ha BOMPOCHI CTYACHTOB, HAIMPaBISEMBIX
MpEenoAaBaTelio MOCPEACTBOM pa3MelleHus: ux B pazuene «KoHcynpTauum» B
CTPYKTYype U3y4aeMOW JUCHUIUIMHBI B  DJEKTPOHHOW  HWH(OPMAIMOHHO-
oOpazoBaTeabLHOM cpejie yHuBepcuteTa. Posib KOHCYIbTAIIMN TOJKHA CBOJUTHCS, B
OCHOBHOM, K TIOMOIIM B W3YYECHHH JUCIUIUIUHBI (MOIYJs), BBITOJHEHUN
MPAKTUYECKUX U KOHTPOJIBHBIX padoT.

Texymmii koHTpoab (TK) - ocHoBHas 4dYacTh OaIbHO-PEHUTHHTOBAS
TEXHOJIOTUH, OCHOBaHHAs HAa TIOATAITHOM KOHTPOJIE YCBOSCHHUS CTYICHTOM Y4€OHOTO
Marepualia, BHIMOJHEHUN WHIUBUAYAIbHBIX 3a0aHuid. dopMa KOHTPOJIS: TECTOBbIE
OIICHKH B X0JI€ U3YUYEHUSI AUCITUTIIINHBI, OLICHKH 32 BBIMIOJHEHUE WHIUBHUIYaIbHBIX
3aJIaHUI U KOHTPOJIBHBIX PadoT.

OcHoBHast 1enbp TK: cBoeBpeMeHHasi OIlEHKa YCIEBAEMOCTH CTYJICHTOB,
noOykjammiass ux padboTaTh PaBHOMEPHO, MCKJIIOYas MaJible 3arpy3kd WId
Neperpy3ku B Teuenne cemectpa. TK ocylecTBiseTcs B IeEpruo CaMOCTOSTEIbHOM
paboThl CTyneHTa Mo ero rotoBHOCTH. OlieHHBaHME Y4eOHOW pabOThl CTyAEHTa
OCYILECTBIISIETCSI B COOTBETCTBHUM C KPUTEPUSIMU OIICHUBAHUS, OIpEAEssieMbIe
oamnpHO-periTuaTOBOM  cuctemoit  (BPC) pabouelri mporpammbl  yueOHOM
nucuuruinHbl. [lo pedynberaram TK, npu g0cTaTO4HON JIMYHOW OpraHU30BaAHHOCTU



W yCepAWH, CTYAEHTHI HWMEIOT BO3MOXXHOCTh TMOJYYHTh OIICHKY TMpHU
MPOMEKYTOUHOM aTTeCTAIMH 110 UTOTaM TEKYIIEH yCIIeBaeMOCTH.

IIpome:xkyTounass arrecraumss (I[IA) - »To mnpoBepka OLEHOYHBIMU
CpElICTBAMH YPOBHSI YU4E€OHBIX JOCTHKEHUH CTYJIEHTOB O BCEW NUCLIUILIMHE 3a
cemecTp. POpMbI KOHTPOJIS: 3a4€T MM SK3aMEH B BUE MHOIOBapUAHTHOIO TECTA
(mo 35 3amanmii). TecTbl (POPMUPYIOTCS COOTBETCTBYIOIIMMHU MPOrPAMMHBIMH
CpEICTBaMH CIIy4ailHBIM 00pa3oM W3 OaHKa TECTOBBIX 3aJaHUN 10 Yy4eOHOM
JTUCIUTLINHE.

[TA ocymiecTBiasieTCss ¢ NMPUMEHEHHEM JTUCTAaHIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTUH.

[ens [TA: mpoBepka 6a30BbIX 3HAHUI JUCIUIUIUHBI U IPAKTUYECKUX HABBIKOB,
TIOJTYYCHHBIX TIPY U3YYCHUH MOJYJIS (TUCITATIINHBI) U YPOBHS C(OPMHPOBAHHOCTH
KOMITCTCHIU.

Ilnan-rpauk BHINOJHEHUS CAMOCTOSITEJILHOM Pad0OThI M0 TUCUUILINHE
«MeauIMHCKAS JIEKTPOHUKA» B 7 cemecTpe

Ne | Tata/nenens | Bux camocrosiTeibHOM IIpumepubie | @Popma
/ BBINIOJIHEHHS | padoThI HOPMBI KOHTPOJIsA
n/m
BpPEMEHH HA
BBINIOJIHEHH e
1 |2muen N3y4yenne maTrepuajion 1 vac O, T

Jexuui. [loaroroBka K
NMPAKTHYECKUM 3aHATHAM

2 |3 mHen N3y4yenne maTepuasion 1 vac O, T
gJexnuid. [ToaroroBka K
NPAKTHYECKUM 3aHSATHAM
3 4 Hen N3yyenne maTepuasion 2 yac I, T
Jexknuii. [loaroroska
Npe3eHTaAluU U
TEeCTHPOBAHUIO

4 | SHen N3yuyenue maTepuaion 2 yac O, OKP-2
gdexnuid. [loaroroBka K
KOHTPOJIbHOI1 padoTe

5 | 6Hen N3yuyenue maTepuaion 2 yac I, T
Jexknuii. [loaroroBka
Npe3eHTaAluU U
TECTHPOBAHUIO

6 |7-8mHen N3yyenune MaTepuasion 1 yac HUKP
Jexnui. Iloaroroska k




UTOr0BOM K KOHTPOJbHOM
padore

7 |9-10 nen N3yyenune MaTepuasion 2 yac I, T
Jexnui. Illoaroroska
Npe3eHTaAlnd U
TECTHPOBAHUIO
8 11-12 Hen | U3ydyeHnune maTepuajioB luac IKP- 3
Jekuui. [loaroroska k
NPAKTHYECKUM 3aHATUAM
9 | 13-14 Hex N3yyenune MaTepuasion 2 yac I, T
Jexnui. Illoaroroska
Npe3eHTALNMA 1
TECTHPOBAHUIO
10 |15-16nen | U3yuyeHue MaTepuaioB 2 yac IL, T
Jexuuii. [loaroroska
Npe3eHTANNH U
TECTHPOBAHHUIO
11 |17 -18 Hen N3y4yenune marepuajion 2 yac HUKP
Jexkuuii. [loaroroBka K
HUTOT0BOIl KOHTPOJILHOM
padore
Ilian-rpaguk BHINOJIHEHUS CAMOCTOSTEIbHON PadoThI 1O
aucuumnHe «MeaunuHCKas 3J1eKTPOHUKA» B 8 cemecTpe
Ne | TaTta/neneas | Bux camocrositeibHOM IIpumepubie | Popma
BBINIOJIHEHUSA | padoThI HOPMBI KOHTPOJIsI
n/n BpeMEHH Ha
BbINIOJIHEHHE
1 2 Hex N3yuyenue maTepuasios 1 gac O,T
Jekuui. [loaroroska k
NPAKTHYECKUM 3aHATUAM
2 |3 Hen N3yuyeHnue maTepuaion 1 yac O, T
Jekuui. [loaroroska k
NMPAKTHYECKHUM 3aHATHAM
3 |4 Hen N3yyenne MaTepuasion 2 yac I, T

Jexnui. Illoaroroska




npe3eHTaAlNU U
TeCTHPOBAHUIO

5 nen

N3y4yenue maTepuaioB
Jexnui. Illoaroroska K
KOHTPOJIbHOI padoTe

2 yac

O, OKP-2

6 Hex

HN3yuyenune maTepuasion
aexknui. IToaroroka
Nnpe3eHTaluu U
TECTUPOBAHUIO

2 yac

7 -8 Hen

N3y4yenue maTepuaioB
Jexnui. Illoaroroska K
UTOr0BOM K KOHTPOJILHOM
padore

1 gyac

HUKP

9-10 Hen

HN3yuyenune maTepuasios
gJexnuid. [Toaroroska
Nnpe3eHTaluu U
TEeCTUPOBAHUIO

2 yac

11-12 nen

N3y4yenune marepuajion
Jexuui. [loaroroBka k
NMPAKTHYECKUM 3aHATHAM

Tyac

13 - 14 wen

N3yuyenue maTepuasios
aexkumi. [loaroroska
Nnpe3eHTAl U U
TeCTUPOBAHUIO

2 yac

10

15—-16 nen

N3y4enune marepuajion
Jexkumii. [loaroroBka
Nnpe3eHTaluu 1
TEeCTUPOBAHUIO

2 yac

11

17 - 18 nen

N3y4enune marepuajion
Jekuui. [loaroroska k
UTOI0BOI KOHTPOJIbHOM
padore

2 yac

HUKP

PexomeHnaanuu mo caMmoCcTosATEIbHOM padoTe CTYACHTOB
Ha nexkumsax mpenojaBaTenb pacCMaTpPUBAET BOIPOCHI MPOrpaMMBbl Kypca,
COCTaBJICHHOM B COOTBETCTBUM C TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIapTOM. I3-3a HEIOCTATOUYHOIO KOJMYECTBA AayIUTOPHBIX YaCOB HEKOTOPHIE
TEMBI HE y/1a€TCSI OCBETUTH B MIOJHOM 00BbEME, TO3ITOMY MPENOAABATEND, [10 CBOEMY

YCMOTPCHHUIO, HCKOTOPBLIC BOIIPOCHI BBIHOCHUT Ha CaMOCTOATCIbHYIO pa60Ty



CTYJIEHTOB, PEKOMEHIYSl Ty WJIW WHYIO JHUTEepaTypy. HeoOXoIuMo OTBETCTBEHHO
OTHECTHUCH K BBITMOJTHEHUIO CAMOCTOSATEIHHON pabOTHI.

JIJist BBITIOJIHEHHS JTFOOOTO BHJIa CaMOCTOSATEIBLHOM paboThl HEOOXOAMMO
IIPOUTH CIENYIOIIMUE ITAIBI:

- OIpeieNieHre 1eb CaMOCTOSATEIbHON padoThI,

- KOHKpETHU3alMsl T03HABATENbHOM (TIPOOIEeMHOM WITM MPAKTUYECKO ) 3aa4H,

- CaMOOILIEHKa TOTOBHOCTH K CaMOCTOSITENIbHOM padoTe,

- BBIOOp aJIeKBaTHOTO Cr1oco0a IEHCTBUSI, BEAYIIETO K PEIICHHUIO 3a]1a4H,

- TUTAaHUPOBaHKE PAOOTHI (CAMOCTOATEIHHO MM C TIOMOIIBIO MIPEToAaBaTes),

- CJIeKEHHE 32 XOJIOM CaMOi padoThI,

- CAMOKOHTPOJIb MTPOMEKYTOUYHOT'O U KOHEYHOTO Pe3yJIbTaTOB pabOThI,

- KOPpPEeKTHpPOBKAa Ha OCHOBE pE3yJbTaTOB CAMOKOHTPOJS MPOTPaMM
BBITIOJIHEHUS PAOOTHI.

[Iporpamma caMoCTOATENBHOM pabOTHI CTYICHTOB.

BueayauropHas camocrtosiTenbHas paboTa BKIIOYAaeT B ceOsl CIEAyIOUINe
dbopMbI yueOHOH AeATETLHOCTH

- mpopaboTKa JIEKIUH;

- CaMOCTOSATENIbHOE H3yYE€HHWE OCHOBHOTO U JOIMOJIHUTEIBHOIO
TEOPETUUYECKOr0 Marepuaja 1Mo ydeOHHMKaMm, MOCOOusM, MOHOTpadusiM,
MEPUOINYECKON JINTEPATYPE;

- TOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

- BBINOJHEHUE UHANBUAYATbHBIX 3a/1aHHH;

- TOATOTOBKA K KOHTPOJBHBIM 3aHSATHSM;

- TOATOTOBKA K 3a4eTy B 6 cemecTpe

- TIOATOTOBKA K DK3aMEHY B 7 CEMECTpE

B mnpomecce wu3yueHuwss Kypca CTyJCHTaM JarOTCd HAa CaMOCTOSITEIIBHYIO
popabOTKy HECKOJBKO TeM O (pu3uyeckux sBICHUSIX U dh(PEKTax B TEXHUYECKUX
CHCTEMaXx, JOTIOTHSFOIINX IMPAKTHIECKUE 3aHATHs. [ Ipy BRITOTHEHNN MHIUBH Ty AJTbHBIX

3aJaHUNA CTYACHTHl JOJDKHBI HAaWTHM W U3Y4YUTHh JOIOJHUTEIBHYIO JIMTEPATypYy,



CIpaBOYHbIe Marepuaibl. B xo/e oOydeHusi B ceMecTpe MPOBOJATCS KOHTPOJIbHBIC
PabOoTHI 10 OCHOBHBIM pazjiesiaM Kypca.

Texkynmit KOHTPOJIb MPOU3BOAUTCS IMYTEM IMPOBEACHUS KOHTPOJBHBIX pabOT
(KP), olleHKM KayecTBa BBINIOJHEHHBIX WHAWBUIYATbHBIX 3anaHuii. KoHTposbHas
paboTa npeAcTaBIseT COOOO0 MEPEYEeHb BOMPOCOB 110 TEMATHKE U3yYEHHOTO pa3Jiena, Ha
KOTOpPBIM CTYJEHTHl OTBEYAIOT MUCbMEHHO. BoIpochl A KOHTPOJBHBIX padoT

MPCAOCTABIAIOTCA CTYICHTAM 3apaHec.

MeToanyeckue yKa3aHusi M PpEKOMEHAAIMH 110 CAMOCTOATEeIbHOM padoTe
CTYJACHTOB
Ha n3yuenne nucumruael otBogutces 108 yaca aynMTOpPHBIX 3aHATHN U 45

yaca caMOCTOSITEIbHOM paboThl B 7 U 8 ceMecTpax.

PexoMeHaninu 1o miIaHupOBAHUIO U OpTaHU3alUA BPEMEHH, OTBEJIEHHOIO Ha
W3YYCHUE JUCIUIUIMHBI TIPUBEACHBI B TPWIOKEHUU «YUIeOHO-METOIMUECKOE
o0ecreueHre CaMOCTOSATEILHOM Pa0OThI 00YJaIOIIUXCS».

J171st OCBOCHWMSI AMCITUTUIMHBI CJICAYET U3YYUTh UCTOYHUKHU U3 CITUCKA OCHOBHOM
U JIONOJIHUTEILHOW JIMTEPATyphl, JJICKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB,
OXBAaTHIBAIOIINX JAHHYIO TEMY, PACCMAaTPUBATh MPAKTUUECKHUE PUMEPHI IO TEMaM,
3HAKOMUTBCS C TIOHATUSAMHU W OTPEICICHUSIMHU, HAXOIUTh OTBETHI Ha BOIIPOCHI JIJIS
camokoHTpous. [IpemomaBarens KOHTPOJIUPYET pabOTy CTYIEHTOB, OTBEYAET HA
BO3HUKAIOIIKE BOMPOCHI, MOJICKA3BIBAET X0O1 U METOJI pereHus. Eciu noaydeHHbIX
B ayIUTOPUU 3HAHUN OKAXKETCS HEJOCTATOYHO, CTYJIEHT MOXET CaMOCTOSITEIbHO
MOBTOPHO TPOYECTh JICKIIMIO WU COOTBETCTBYIOIIEE IMOCOOME, MPOCMOTPETH
MIPaKTUKYM C Pa300paHHBIMU IPHUMEPAMH.

B pamkax camocrosiTenbHONM pabOThI CTYAEHTHI JEMOHCTPUPYIOT CTETICHb
dbopmupoBanusi npodeccuoHabHBIX KomImeTeHui: OIIK- 9, roroBHOCTBIO K
MPUMEHEHHUIO CIEIUATU3UPOBAHHOTO OOOPYIOBaHUS M MEAUIIMHCKUX HW3JCIIHM,

MPETYCMOTPEHHBIX JIJISl UCTIOJIb30BAHUS B TPOQECCHOHAIBHOM cdepe.

MeToanyeckue peKOMeHAaluM 110 HAIIMCAHUIO M 0(popMIIeHUIO pedpepaTa.



Pedepar — TBopueckast AeSITENBHOCTh CTYAEHTA, KOTOPasi BOCIPOU3BOIUT B
CBOCUM CTPYKTypE HAy4YHO—MCCIEIOBATENBCKYIO JIESTEIBHOCTh [0 PEIICHUIO
TEOPETUUYECKUX W TPHUKIAJHBIX MPOoOJIeM B OMNPEACIEHHOM OTpaciu Hay4YHOTO
3HAHUS.

Pedepar, sBassIch MOACIBIO HAYYHOTO MCCIEIOBAaHUS, MPEICTABISIET COOOM
CaMOCTOSITEIIbHYIO pa0OTy, B KOTOPOM CTYJICHT peliaeT MpoodyieMy TeOpeTHIECKOro
WJIA TIPAKTUYECKOTO XAPAKTEPA, IPUMEHSSA HAYYHbIC IPUHIUIBI U METOAbI JaHHOU
OTpaciid HAy4YHOTO 3HaHUA. Pe3ynbpTaT JaHHOTO HAYYHOTO MOMCKa MOXKET 00J1aaTh
HE TOJBKO CYOBEKTHMBHOW, HO U OOBEKTHMBHOM HAay4HOW HOBU3HOW, M IMOITOMY
MOXET OBbITh MPEACTABJICH IJisi OOCYXICHUS HAyYHOM OOIIECTBEHHOCTH B BHJIC
HAay4YHOTO JIOKJIaJla WJIM COOOIIECHMs] Ha HayYHO-TPAKTHYECKOW KOoH(epeHIuu, a
TAK>K€ B BUJIC HAYYHOU CTaThH.

Pedepar BbITIONHSAETCS MMOJ PYKOBOACTBOM HAYYHOTO PYKOBOIUTEIS U
mpejrnoiaraeT MpuoOpeTeHne HABBIKOB TOCTPOSHUS JICIOBOTO COTPYIHHYECTBA,
OCHOBAHHOTO Ha A3TUYECKMX HOPMAaxX OCYIIECTBICHUS HAYYHOU JEATEIBHOCTH.
[leneycTpeMIEHHOCT, HMHHUIIMATHUBHOCTh, OCCKOPBICTHBIM  IMO3HABATEIbHBIN
UHTEpEC, OTBETCTBEHHOCTh 3a PE3yJIbTaThl CBOUX ACHCTBHM, HOOPOCOBECTHOCTb,
KOMIIETEHTHOCTh — KadecTBa JIMYHOCTH, XapaKTEPHU3YIOIIHE CYObhEKTa Hay4HO-
HCCJIEI0OBATEIBCKOM  IEATEIbHOCTH, COOTBETCTBYIOIEW HACAJlaM W HOpMam
COBPEMEHHOW HAYKH.

Pedepar — 310 camocTosiTenbHas ydeOHas M HAyYHO-HCCIIEI0BaTEIIbCKas
NESITEIbHOCTh  CTyAeHTa. HayuyHblii pyKOBOAUTENb  OKa3blBA€T  IOMOIIb
KOHCYJIbTATUBHOI'O XapaKTepa U OLIEHUBAET MPOLIECC U PE3YJIbTATHI IESITEIbHOCTH.
OH mnpenocTaBisieT MNPUMEPHYIO TEMaTHKy pedepaTuBHBIX padoOT, YTOYHSET
COBMECTHO C OpAMHATOPOM NpOoOJeMy U TEMY HCCICIOBaHUS, IOMOTaeT
CIUIAHMPOBAaTb W OPraHU30BaTh HAYYHO-UCCIIECIOBATEIbCKYIO JEATEIbHOCTD,
HAa3HAYAeT BpPEMsT M MHUHHUMAJIbHOE KOJIMYECTBO KOHCyJbTauui. Haydnsbiil
PYKOBOJIUTEIb MMPUHUMAET TEKCT pedepara Ha MPOBEPKY HE MEHEE YeM 3a JeCATh

JTHEW 10 3allUTHI.



TpanuuoHHO CIOKUTIACH OMPECICHHAs CTPYKTypa pedepara, OCHOBHBIMU
AJIEMEHTAMH KOTOPOM B MOPSJIKE UX PACIIOI0KEHUS SABIISIIOTCS CJICIYIOIINE:

1. TuTyNbHBIN JTUCT.

2. 3ananue.

3. OrnaBineHue.

4. IlepedeHb yCIOBHBIX 0003HAUYCHHM, CHMBOJIOB M TEPMHUHOB (€CJIK B ATOM
€CTh HEOOXOIUMOCTH ).

5. BBenenue.

6. OCHOBHas 4acCTh.

7. 3aKIr04YeHnE.

8. bubnunorpapudeckuii CucoxK.

9. ITpunoxeHnus.

Ha tutynbHOM nHcTe yKaspIBalOTCS: yueOHOE 3aBEJICHHE, BBITyCKAroIas
kadenapa, aBTOp, HAYYHBIH PYKOBOIAUTEIb, TE€Ma HCCICIOBAaHHSA, MECTO U TOJ
BBITIOJTHEHUA pedepara.

HazBanue pedepara 10KHO OBITH O BO3MOYKHOCTH KPATKUM M TTOJTHOCTBIO
COOTBETCTBOBATh €€ COJICP>KAHMUIO.

B ornaenenuun (comepikaHuM) OTpa)karoTCs HAa3BaHHUS CTPYKTYPHBIX YacTel
pedepara u CTpaHMIIBI, HA KOTOPBIX OHHM HaxojsaTcs. OriaBieHue 1eaecoo0pa3Ho
pa3MeCTUTh B Ha4aJie pabOThl Ha OJTHOM CTpaHUIIE.

Hanmuuune pa3BepHyTOro BBeJCHUS — 00s13aTelIbHOE TpeboBaHue K pedepary.
HecMoTpst Ha HeOONbIIOW 00BEM 3TOM CTPYKTYpHOM 4YacTH, €ro HamucaHue
BBI3BIBAET  3HAUWTENbHbIC 3arpyAHeHus. (OJgHaKO HMEHHO Ka4eCTBEHHO
BBITIOJTHEHHOE BBEJCHHC SBJISCTCS KIIOUOM K IIOHHUMAaHHIO BCeH padoOTHI,
CBUJICTEIILCTBYET O NMPO(ECCHOHATN3ME aBTOPA.

Takum oOpa3oM, BBeJCHHE — OYCHb OTBETCTBEHHas dYacTh pedepara.
HaumnaThcst 10KHO BBEICHHE ¢ 000CHOBAHUS aKTYaJIbHOCTH BHIOpaHHOM TeMbl. B
MPUMEHEHUH K pedepaTy MOHATHE «aKTyaJbHOCTb» UMEET OJIHY 0CO0eHHOCTh. OT
TOTO, KaK aBTOp pedepara ymeeT BHIOpaTh TEMy W HACKOJBKO MPABUIBLHO OH 3TY

TEMY IMMOHMMACT MW OLCHHUBACT C TOYKH 3PCHHA COBPECMCHHOCTH H COHI/IaJIBHOI\/'I



3HaYUMOCTH, XapaKTePU3yeT €ro Hay4Hyl0 3pelocTb U Mpo(decCHOHAIbHYIO
IIOJITOTOBJIEHHOCTb.

Kpome »Toro Bo BBeJeHMM HEOOXOJIMMO BBIWICHHUTH METOIOJOTHYECKYIO
0a3y pedepara, Ha3BaTh AaBTOPOB, TPYAbl KOTOPBIX COCTABUIM TEOPETHUYECKYIO
OCHOBY wucciefoBanusi. O030p nuTepaTypbl 1O TeMe JOHKEH II0Ka3aTh
OCHOBATEJIBHOE 3HAKOMCTBO aBTOpa CO CIIEHMAIBHON JIUTEPATypOH, €ro yMEHUE
CUCTEMAaTU3UPOBATh HUCTOYHUKHU, KPUTUYECKH HX pPacCMaTpUBaTh, BBIACIATH
CYIIECTBEHHOE, ONPEACNATh TJIABHOE B COBPEMEHHOM COCTOSIHUM H3YyYEHHOCTH
TEMBL.

Bo BBeneHMM OTpakarOTCA 3HAYCHHE M AKTYaJlbHOCTh M30paHHOM TEMBbI,
OTIPENENSIIOTCA OOBEKT U TpPEAMET, 1edb M 3aJaud, XPOHOJOTHYECKHE PaMKH
VCCIIEIOBAHUS.

3aBepiaeTcs BBEACHHE M3JI0KEHUEM OOIIMX BBIBOJIOB O HAYYHOU U
MPAKTUYECKON 3HAYMMOCTH TEMBbI, CTENEHU €€ M3YyYEHHOCTH U 00ECIeUeHHOCTH
MCTOYHUKAMU, BBIJIBUKEHUEM THUIIOTESbI.

B ocHOBHOW dYacTu wu3naraercs CyTh MpPOOJEMBbI, PAaCKpHIBA€TCS TeMma,
ONpPEAEISACTCS aBTOPCKAs IMO3ULMS, B KAUECTBE apryMeHTa W Ui WUIKOCTPAUA
BBIJIBUTAEMBIX TIOJIOKCHMM TPUBOAUTCS (akTUyeckuii MaTepuan. ABTOpPY
HEO0OXOJIMMO TIPOSIBUTH YMEHHE TOCIEAOBATEIILHOTO M3JIOKEHUST MaTepualia Mmpu
OJIHOBPEMEHHOM e€ro aHaim3e. [IpeamodreHue mnpu 3TOM OTAAETCS TJIABHBIM
dakTam, a He MEJTKUM JIETaJISIM.

Pedepar 3akaHumMBaeTCs 3aKIIOYUTENIBHOM 4YacThio, KOTOpas TaK U
Ha3bIBaeTCs «3akiroueHue». Kak M Beskoe 3akitoueHue, 3Ta 4acTh pedepara
BBITIOJIHSET POJIb BBIBO/A, OOYCIOBJICHHOTO JIOTUKOW MPOBEJCHUSI UCCIICIOBAHUS,
KOTOpBIM HOCUT (OPMY CHHTE3a HAKOIJICHHOW B OCHOBHOM YacTH Hay4yHOU
uH(popMaIuu. ITOT CUHTE3 — TTOCIIEIOBATEIHHOE, TOTHYECKN CTPOMHOE U3TI0KCHHE
MOJIYYCHHBIX WTOTOB M HMX COOTHOIIEGHHWE C OOMmel IeNbl0 U KOHKPETHBIMHU
3a/1auaMu, MOCTaBJICHHBIMU U CPOPMYITUPOBAHHBIMU BO BBeleHUH. IMEHHO 371€eCh
COLEPKUTC TaK HA3bIBAEMOE «BBIBOJHOE» 3HAHHUE, KOTOPOE SIBJISAECTCA HOBBIM IO

OTHOHICHHIO K NCXOAHOMY 3HAHHUIO. 3aKJII0UYeHUE MOXKET BKJIHOUATh IMPCIJIOKCHUA



MPAKTUYECKOIO XapakTepa, TEM CaMbIM, IMOBBIIIAS I[IEHHOCTh TEOPETHUYECKUX
MaTepHaoB.

Wrak, B 3akimtoueHun pedepara A0HKHBI ObITh: a) MIPEACTABICHBI BHIBOBI 1O
UTOTraM HCCIIeIOBaHUS; 0) TeopeTudeckas M MpakTH4eCcKas 3HAaUMMOCTh, HOBH3HA
pedepara; B) ykazaHa BO3MOKHOCTh IPUMEHEHUS PE3yJIbTaTOB UCCIICAOBAHMUS.

[locne 3akitoueHUs TPUHATO TOMENIATh OUOIMOrpadUUYecKuid CIHUCOK
WCIIOJIB30BaHHOM JTUTEPATypbl. DTOT CIUCOK COCTAaBISIET OJHY W3 CYIIECTBEHHBIX
yacTel pedepaTta M OTpakaeT CaMOCTOATEIbHYIO TBOPYECKYIO paboTy aBTOpa
pedepara.

COucok MCMOJIb30BaHHBIX MCTOYHUKOB MOMEIIAETCA B KOHIE paboThl. OH
odopmisieTcss win B alipaBuTHOM mopsiake (Mo GamMuiny aBTOpa WM Ha3BaHUS
KHUTH), UM B MOPSJIKE MOSIBJICHUS CCHIJIOK B TEKCTE MUChbMEHHOM paboThl. Bo Becex
CllydasiX YKa3bIBalOTCS TIOJIHOE€ Ha3BaHHWE paboThl, (aMmiuh aBTOPOB WIU
penaKkTopa W3AaHus, €CIU B HAlMCAaHWW KHUTH Y4acTBOBAJ KOJUIEKTHUB aBTOPOB,
JJaHHBIC O YKCJIE TOMOB, Ha3BaHHE ropojia M W3AaTeNbCTBA, B KOTOPOM BBIIILIA
paborta, Toj U3JaHusl, KOJIMYECTBO CTPAHMII.

Kpurepuu ouenku pedepara.

H3nokeHHOE€ TTOHMMAaHUE peq)epaTa KaK HOCJIOCTHOI'O aBTOPCKOI'o TCKCTa

ONpeAeNsieT KPUTEPUH €ro OLEHKU: HOBU3HA TEKCTa; 0OOCHOBAHHOCTH BbIOOpA

HCTOYHHKA, CTCIICHb PACKPLITHA CYITHOCTH BOIIPOCA, CO6J'IIOI[€HI/IH T[)G6OBaHI/II\/JI K

0(OpPMIICHHUIO.

HoBM3HA TeKkcTa: a) aKTyaldbHOCThL TEMBI MCCIIEOBaHHsA; O0) HOBHM3HA W

CaMOCTOSATEILHOCTh B MOCTAHOBKE MPOOJIeMbl, (hOPMYIUPOBAHIE HOBOTO ACTIEKTa

U3BECTHOM TpOoOJEeMbl B YCTAHOBJICHUM HOBBIX CBsi3eld (MEXKIPEIMETHBIX,

BHYTPHUIPEIMETHBIX, HHTETPAIIMOHHBIX ); B) YMEHHUE paboTaTh C MCCIEIOBAHUSIMU,

KPUTUYECKON JTUTEPATYPOH, CHCTEMATH3UPOBATh U CTPYKTYPHUPOBATh MaTE€pPHAIT; I')

ABJICHHOCTH aBTODCKOﬁ OO3UIINN, CaMOCTOATCIBHOCTh OILICHOK H Cy}KHeHHﬁ; )

CTHJICBOC CAMHCTBO TCKCTA, CIMHCTBO KaHPOBBIX YCPT.

CreneHb pacKpbITHSI CYHIHOCTH BOIpOCAa: a) COOTBCTCTBHEC IIlIaHA TEMCEC

pedepara; 0) COOTBETCTBUE COJEpKAHUS TeMe U IulaHy pedepara; B) MOJHOTA U




DIyOMHA 3HAHUW MO TeMe;, I') 00OCHOBAaHHOCTh CIIOCOOOB M METOJIOB PabOTHI C

MaTepuaioM; €) YMEHHEe 000011aTh, JeJaTh BBIBOJBI, CONOCTABIATH Pa3IUYHbIC

TOYKHU 3PEHHS 110 OJTHOMY BOIIpOCy (Ipodiieme).

O00CHOBAHHOCTD BI)IGODa HCTOYHHUKOB: a) OLICHKA HCIIOJIb30BAHHOU

JUTCPATYPLI: ITPHUBJICUCHLI JIN HanOo0Jee N3BECTHRIC pa6OTI)I I10 TCMC UCCIICIOBaHUA

(B T.4. XypHaJbHble NMyOJUKAIIUM TMOCICTHUX JIET, MOCICIHHE CTaTUCTUYECKHUE
JTAHHbBIE, CBOJIKH, CIIPABKH U T.[I.).

CoOronenne TpeOoBaHU K 0QOPMJIEHHMIO: a) HACKOJLKO BEPHO

OoQOpMJIEHBI CCHUIKM Ha HCIOJBb3YEMYIO JIUTEPATypy, CIHCOK JUTEPaTypsl; 0)

OLICHKA T'PaMOTHOCTU M KYJbTYPbl M3J0XKEHHUS (B T.4. opdorpaduyeckon,

MYHKTYallMOHHOW, CTUJIMCTUYECKON KyJIbTYPHI), BIIaJICHUE TEPMHUHOJIOTHEH; B)

cobntofieHne TpeboBaHuil K 00bEMY pedepara.

PeneH3eHT M0/KeH 4eTKO cGopMy/IupoBaTh 3aMeUYaHWE U BOIMPOCHI,
KEJIaTeIbHO CO CChUIKaMU Ha padoTy (MOKHO Ha KOHKPETHBIE CTPAHUIbI paOOThI),
Ha WCCNe0BaHUA U (aKTUYECKUE TaHHBIe, KOTOPBIC HE YUEN aBTOP.

PeHeH3eHT MOZKET TAKKE€ YKa3aThb: O6DaIHEU'IC${ JU CTYACHT K TCMC PAaHCC

(pedepathl, TUCbMEHHBIE PA0OTHI, TBROPUECKHE PAOOTHI, OJIMMITUAIHbIE PAa0OThl U

Ip.) ¥ €CTh JIU KaKUe-TMOO TMpeaBapUTENIbHbIEC Pe3YyJIbTaThl, KaK BBIMYCKHUK BEI

paborty (TutaH, TPOMEXKYTOUYHBIE ATAMbl, KOHCYJIbTAIUs, T0pa00TKa U TiepepadoTKa
HAIIMCAaHHOTO WJM OTCYTCTBHE YETKOTO TIUIaHA, OTKa3 OT pPEeKOMEHAAIHid
PYKOBOJUTETS).

CtyneHT mipencTaBisieT pedepar Ha peleH3UI0 He TI03/IHee YeM 3a HEeJCI0
710 3aIUThL. PelleH3eHTOM SBISIeTCS HayYHBIH pyKOBOAWUTENb. OMBIT MOKa3bIBAET,
YTO 1e1eco00pa3HO O3HAKOMHUTH CTYJEHTa C peleH3Ued 3a HECKOJbKO HEH 10
3amuThl. ONIOHEHTOB Ha3HA4YaeT NpEeNoJaBaTellb M3 YHUCHa CTyIAeHTOB. Jlms
YCTHOTO BBICTYIUIEHHSI CTYAEHTY AocTaTtouyHO 10-20 MHHYT (MPUMEPHO CTOJBKO
BPEMEHH OTBEYAET MO OMJIeTaM Ha 3K3aMeHe).

OneHka «OTJIMYHO» CTABUTCH, €CIHM BBIMIOJHEHBI BCE TPEOOBaHUS K
HalMCaHWIO M 3ammre pedepara: oOo3HaueHa mpodieMa U OOOCHOBaHA €€

AKTyaJIbHOCTb, CACJIaH KpaTKI/Iﬁ AHAJIW3 Pa3JIMYHbIX TOYCK 3pPCHHUA Ha



paccMaTpuBaeMyr0 TpOOJeMy U JIOTHYHO H3JI0KEHAa COOCTBEHHAs TIO3UIHS,
c(hOpMyYIMPOBAaHBl BBIBOJBI, TEMa PACKPBITA TOJHOCTHIO, BBIACPKAH OOBEM,
cOOJTrO/IeHBI TPeOOBaHUs K BHEITHEMY O0(DOPMIICHHIO, TaHBI MPAaBUIIHHBIC OTBETHI Ha
JOTIOJTHUTETHHBIC BOIIPOCHI.

OneHkKa «XOpoIIO» — OCHOBHBIE TpeOOBaHUS K pedepaTy W €ro 3amuTe
BBITIOJTHEHBI, HO TIPU 3TOM JOMYIICHBl HEJOYEeThl. B YacTHOCTH, HMEIOTCS
HETOYHOCTH B  M3JOXKCHHH  MaTepHalia; OTCYTCTBYET  JIOTHYECKas
MIOCIICZIOBATEIILHOCTh B CYXKICHHUSX; HE BBIIEpkKaH 00BEM pedepara; UMEIOTCS
yOymeHuss B Oo(QOpMJICHUH; HA JOMOJHUTEIBHBIC BOTPOCHI TMPH 3aIIUTE IaHBI
HETIOJTHBIE OTBETHI.

OueHka «yJI10BJIETBOPUTEIBLHO» — UMEIOTCS CYIECTBEHHBIC OTCTYIUICHUS
oT TpeOoBaHMil Kk pedepupoBanuto. B 4acTHOCTH, TeMa OCBEIEHA JTUIITb YACTUYHO;
JOMYIIEHBI (aKkTUYeCKue OMMOKU B colepKaHUM pedepara WM Mpu OTBETE Ha
JOTIOJTHUTENIbHBIE BOITPOCHI; BO BPEMSI 3allIUThI OTCYTCTBYET BBIBOJI.

OueHka «HeYJI0BJIEeTBOPUTENbHO» — TeMma pedepara HE packphITa,

OOHapy>KHUBAETCs CYIECTBEHHOE HEMOHUMAaHUE TIPOOJIEMBI.

MeToauveckue peKOMEHIALUMH ISl MOATOTOBKH NMpPe3eHTALM I

JIJist TOATOTOBKM MPE3CHTAIMU PEKOMEHyeTCsl UCTIOb30BaTh: PowerPoint, MS
Word, Acrobat Reader, LaTeX-oBckuii maket beamer. Camast mpocrasi mporpamma Jyist
co3nmanus mpe3eHTanuii — Microsoft PowerPoint. [[ns moaroTtoBku mpe3eHTaluu
HEe00XoMMo 00paboTaTh nHGOpMaIMIO, COOpaHHYIO MPU HanmucaHuu pedepara.

[TocnenoBaTenbHOCTD MOJATOTOBKY MPE3EHTAINN

1. YeTtko chpopMynupoBaTh 11e1b MPE3CHTAIUH.

2. OnpenenuTs KakoB OyAeT popMat Mpe3eHTalUU: )KUBOE BBICTYIUIEHUE (TOT/a,
CKOJIBKO OyJIeT ero MpoJoJDKUTEIHHOCTh) WIIM AJIEKTPOHHAS PAacChlIKa (KakoB OyjaeT
KOHTEKCT MPE3CHTAIUN ).

3. Oto0paTh BCIO cOAEp)KAaTEIbHYIO YacTh [JIsi TMPE3CHTAllUd U BBICTPOUTH
JIOTUYECKYIO LIETIOYKY MPEICTABICHUSI.

4. OnpenenuTs KIYeBble MOMEHTHI B COJIEPKAHUU TEKCTA U BBIICIUTH UX.

5. Omnpenenuth BUABl BU3yalIM3aluu (KapTUHKH) JJIs OTOOpaKeHHs UX Ha



CJIaiflax B COOTBETCTBHH C JIOTUKOM, IIEIBIO U Crienn(uKoil MmaTepuara.

6. IlomoOpate nu3aitH u (GopMaTUpoBaTh ClHAWABl (KOJUYECTBO KApTHHOK U
TEKCTa, UX PACIOJIOKEHUE, IIBET U pa3Mmep).

7. IIlpoBepuTh BU3yaIlbHOE BOCIPUATHE MTPE3EHTALINU.

K BugaM Bu3yanuszalMd OTHOCSITCS WUIIOCTpaluu, oOpasbl, JuarpaMmbl,
Tabnuipl. WMmmocTpanus — MpeACTaBICHUE PealbHO CYIIECTBYIOMIETO 3PUTEIBHOTO
psiaa. O6pasbl — B OTNIMYME OT WILTIOCTpaluii — metadopa. Ix HazHadeHne — BbI3BAThH
SMOLMIO U CO3/JaTh OTHOUIEHUE K HEW, BO3IEUCTBOBATh Ha ayauTopuio. C MOMOIIbIO
XOpOIIO MPOAYMAHHBIX W MPEACTaBISEMbIX 00pa3oB, MHPOPMALHS MOXKET HAJO0JIO
OCTaThCAd B TMaMsITH 4esioBeka. JluarpaMma — BHU3yalIu3alus KOJIUYECTBEHHBIX U
KaueCTBEHHBIX CBA3eH. VIX MCIONB3YIOT 1J1 YOS IUTEIbHON IEMOHCTPAIINY JAHHBIX, IS
MPOCTPAHCTBEHHOI'O MBIIIJIEHUST B JIONOJHEHHE K Jorudyeckomy. Tabmuma —
KOHKPETHBIN, HATJSAIHBIA M TOYHBIA MOKa3 JIaHHBIX. E€ OCHOBHOE Ha3HAaY€HUE —
CTPYKTYpPUpPOBAaTh HMHQPOPMAIIMIO, YTO TMOPOM 0OJIer4aeT BOCIPHUATHE JAHHBIX
ayIUTOPUEHN.

IIpaxmuueckue cogemvl no n0020mMo6Ke npe3eHmayuu

— MEYaTHBIM TEKCT + claiasl + pa3gaToyHbld  Marepua
TOTOBATCS OTAENBHO;

- CJIaiJIbl — BU3yalibHAS MMojja4a nHPopMaIuu, KOTopas J0JKHA
colepkaTh MHHHUMYM TEKCTa, MaKCUMyM H300paK€HUW, HECYIIUX
CMBICJIOBYIO HArpy3KY, BBITJISAETh HAIJISIAHO U MPOCTO;

- TEKCTOBOE COJICp’KaHHE MPE3EHTALMM — YCTHAas pedb WIU
YTEHHUE, KOTOPasl JOJKHA BKITIOYATh ApTyMEHTHI, (PaKThl, TOKA3aTeILCTBA U
AMOIIUH;

- PEKOMEHTyeMOe YUCIIO ciaiiioB 17-22;

— oOs3aTenbHas nHMOpMAIUS JIJIs TPE3CHTAUN: TeMa, haMUITus
Y UHUITMAJIbI BRICTYNAIOIIETO; TUIaH COOOIIEHUS; KPATKUE BBIBOIbI U3 BCETO
CKa3aHHOT'0; CITUCOK UCIOJIb30BAHHBIX HCTOYHUKOB;

- pa3laTOYHbI MaTepual — JAOJDKEH OOecreunBaTh Ty K€

FJ'IY6I/IHy M OXBAT, YTO M KMUBOC BLICTYIIJICHUC: JIIOJHU 0obIIe AOBEPAIOT



TOMY, YTO OHM MOTYT YHECTH C COOOM, YeM HCUE3aI0ONTUM U300paKCHUSM,
CIIOBa MW CHaiabl 3a0bIBAIOTCA, a pPa3gaTOYHbBI MaTepuanl OCTAETC
IIOCTOSIHHBIM OCSI3a€MbIM HAaIlIOMMHAHUEM; PA3aTOYHbIA MaTepuasl BaXKHO
pa3gaBaTh B KOHUE NPE3CHTALMM; Pa3gaTOYHBIA MaTE€PUAIBl JIOJIKHBI

OT/IMYAaThCA OT CHaﬁIIOB, JOJIDKHBI OBITH OOJICE PIH(i)OpMaTI/IBHI)IMI/I.

IIpumepHbIe TeMbl pedepaToB M NMpPe3eHTALMMI

DneKkTpoHHBIC (PYHKIIMOHAIBHBIE TIPE0OPa30BATEIH
YcerpolicTBa npueMa u 00paboTKu OMOPU3NIECKUX CUTHATIOB
brodusnyeckne curHanbl U UX CIIEKTPHI

O6m1as cxema rpueMa u nepeiadyu HHhopMaIiu no paaruoKaHary

AR

Oco0OeHHOCTH JAMCTAaHIMOHHBIX paauondMepeHuil. Cxembl 3aMelIeHUs

napameTpoB neneit Ha HY n BY.

6. Cnoco0n1 mpeoOpazoBanus UPppoBor HHMOPMAITUU

7. OcHoBHbI€ Jornueckue GyHKuuu. OyHKIUOHATBHO MOJTHBIA HA0Op

8. KomompeoOpazoBarenn 1 KOMIapaTopbl

9. ludpatopsl, nemmdppaTopbl U MYJIbTUILICKCOPHI

10. Cxemsbl TpUTTEPOB. ACHHXPOHHBIE U CHHXPOHHBIE TPUTTEPHI

11. PeBepcuBHBIE M aCHHXPOHHBIE CYeTYUKU. CUHXPOHHBIM JIBOWYHBIN
PEBEPCUBHBIN CUETYUK

12. Apxurektypa OBM u nepcoHanbHBIX KOMIBIOTEPOB

IIpumepHnsbie Tembl pedepaToB U npesenrauuii mo MII rexnuxke u MK

1. PASPABOTKA, 3AIYCK U OTJIAIKA TIIPOTPAMM HA
ACCEMBJIEPE C UCITOJIb30BAHUEM YMK.

BbIBOJ] UTHOOPMAILIUU HA 8-MU CETMEHTHbBIN JUCIIIEN
[IPOI' PAMMA-MOHUTOP U [TPOCTAS KOHCOJIb

[TPOI' PAMMUPYEMbBIN CBSI3HOM MHTEP®ENC (PCI)
PA3PABOTKA T'EHEPATOPA MMITYJIbCHOM
[IOCJIEJOBATEJIbHOCTHU 3AJJAHHOM ®OPMBI

o & W



6. CUHTE3 ITPEOBPA3OBATEJIA JABONYHOI'O
(JIBOMYHOJECIATUYHOI'O) KOJA B CEMUCEI MEHTHBIN
7. PABPABOTKA CXEM HA PETUCTPAX CJIBUTA C OBPATHOH
CBA3bIO
8. CMHTE3 CYETYUKA C ITPOU3BOJIbBHBIM MOJIVYJIEM CYETA
M<2n KOHTPOJIJIEP ITIPEPHIBAHUIA
PexomMeHIanMu 10 MOATOTOBKE K 3a4€Ty M IK3aMEHY
1o okoHYaHUU JIEKIIMOHHOTO Kypca B 6 M 7 ceMecTpe ClIeAyeT 3aKII0UUTETbHBIN
JTaIl CAMOCTOSTENILHOM PabOThI CTYIEHTA IO OJIrOTOBKE K 3a4ETy U B 8 CEMECTpE - K
sK3aMeHy. [Ipy moAroToBKe K AK3aMEHY CTYACHTY CJIEIYET MOBTOPUTH JIEKIIMOHHBIH
MaTepual, U3y4YnTh UCTOUHUKH U3 CIIUCKA JIUTEPATyphl, HOATOTOBUTHCS K OTBETY Ha
BCE BONpPOCHI, BKIIOUeHHBbIE B «llepedeHp BompocoB Kk 3aueTy». Bo Bpems
MOATOTOBKY K SK3aMEHY CTYAEHT JI0JKEH CUCTEMATU3UPOBATh 3HAHMSI, [TOTYyYECHHbIC
UM IPU U3YYEHUH OCHOBHBIX TEM JIUCLIUIUIMHBI B TCUEHUE CEMECTPA. ITO MO3BOISET
O00BEIMHUTH OT/ICJIbHBIC TEMbI B €IMHYIO CUCTEMY JUCHIUILIUHBI.
Crnenyer BBIICIUTH TOCIEIHUN JIeHb (JIMOO YacTh €ro) mepes 9K3aMEeHOM ISt
JOTIOJTHUTENBHOTO MMOBTOPEHUS BCErO0 00b€Ma BOIIPOCOB B LIEIOM. DTO MO3BOJSET

CTYAEHTY CaMOCTOSITEJIbHO NIEPEIIPOBEPUTH YCBOCHUE MATEPHUAJIA.



[Tpunoxenue 2

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUNCKON ®EJEPALIUM
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIEr0 00pa30BaHMs

«/{aabHeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HA3BAHHUE HIKOJIbI (PUJINAJIA)

®OH/I ONEHOYHBIX CPEJCTB
o JUucCHMILVIHHE «MeIuIuHCKaA 3JTeKTPOHUKA»
Hanpasaenue nmoarorosku 30.05.02 «MeaunuHckas 0mopu3nka
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Hacnopt ®OC no (ucunInHe

«MeauuuHCKAas 3JIEKTPOHUKA

Ko u Jtanbl (GOPMHUPOBAHUSS KOMIIETEHIMHU
(¢popmyupoBka
KOMIIeTEHIIUH
OTTK-9 OCHOBHBIC BU/IbI CTICTIHATU3UPOBAHHOTO
naeT 000pyI0BaHUS U MEAUIIMHCKUX U3IETUH,
TOTOBHOCTBIO K PEIyCMOTPEHHBIE JJI UCTIOIb30BaHUS B
IIPHMEHEHHIO npodeccruoHanbHoH chepe
CHeIuaIn3upOBaHH
oro 000py0BaHUS
1 METUITUHCKHAX
U3JIeTUH, MPUMEHSTh HEKOTOPHIE BUIBI
[PeyCMOTPEHHBIX | Y MECT | CHELHAN3HPOBAHHOIO 00Opy0BaHUS U
v —— MeMLHMHCKAX H31eIHH, IPe/lyCMOTPEHHbIE
5 JUTSL ICTIONTE30BaHMS B TPO(eCCHOHATBHOM
cthepe
npohecCUOHAIBHOM
chepe
Brnaneer | HaBbIKaMu IPUMEHEHHS U UCTIOJIB30BaHUS
HEKOTOPBIX BUIOB CIICIIHAITN3UPOBAHHOTO
o0opynoBaHus B nmpodeccuoHanbHOM cdepe
Ne | KonTponupyemsl OneHOYHBIE CPENCTBA -
/1 e MoayJu/ Konpr 1 3Tams: HanMEHOBaHHE
paszenbl / TeMbI dbopMHUpOBaHHUS TEKYITUH MIPOMEKYTOUH
JTUCITUTUTIHBI KOMITETECHITAN KOHTPOJIb ast aTTecTaIus
1 Pa3zpen 1 OIIK- ColOecenoBanu | DKCEpTHOE
9 e (YO-1), OLICHUBAHUE
Tecr BBITIOJIHEHUSA
[TP1-ITP3, MPAKTUYECKU
3HaeT KonTponbHblE | X 3aHATUH H
Borpockl Kk JIP1 | camocTosiTens
Pedepar HOI paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pazzenam
ColecennoBanu | DKCHEpTHOE
e (YO-2),
Ywmeer OLICHUBAaHHUE
Tect
[1P4-T1PS,




KoHTposibHbIE | BBITIOJIHEHHUS
BOTPOCHI | npaxriuecku
P2, 3 P
Pedepar X 3aHATUH H
CaMOCTOSITEIb
HOl paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
paznenam
CobecenoBanu | DKCIEPTHOE
¢ (YO-3), OLICHWBaHUE
Tect
ITP6-11P7, BBITIOJIHCHUS
JIP3-J14 MPaKTUYECKH
Pedepar p
KonTtponbHas | X 3aHATUH H
Bnaneer | pabota
CaMOCTOSITEIb
HOl paboThI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
paszaeinam
Paznea Il OIIK- CobecenoBanu | DKCHEPTHOE
9 e (YO- 2), OLICHMBAHUE
Tecr BBITNIOJTHEHUS
ITP1-TIP3, MIPaKTHYCCKH
KOHTPOHBHH}; X 3aHATUH U
3Haer Bonpocet KJIPL | 1o crosrens,
Pedepar .
HOU pa0bOTHI,
KOHTPOJIbHBIE
BOITPOCHI TIO
pazzenam
DKCNEepPTHOE
CobOecenoBanu O —
e (YO- 2),
Ywmeer
Tect BBITIOJIHEHUS
[1P4-T1PS,

IMPAKTHYCCKH




KonTponbHbie

X 3aHATUU U

BOTPOCHI | camocTosrens
JIP2, 3
Pedepar HON paboTHlI,
KOHTPOJIbHBIE
BOIIPOCHI IO
pasjenam
CobecenoBanu | DKCIEPTHOE
¢ (YO-2), OILICHUBaHUE
Tect
ITP6-11P7, BBITIOJIHCHUS
KonTtponbsHbie
MPaKTUYECKU
BOIIPOCHI K
JIP3, 4 X B3aHATUM U
Bnageer Pedepar
A (bep CaMOCTOSITEIIb
HOl paboTHI,
KOHTPOJIbHBIE
BOIPOCKHI  TIO
pazaenam
Paznea 11 OIIK- CobecenoBanu | DKCHEPTHOE
9 e (YO-3), OIICHMBAHHE
Tecr BBITIOJTHEHU S
ITP-TIP3, IPAKTUYCCKHU
KOHTPOHBHJITIIIG)I X 3aHATUN U
3Haer BOIPOCHL K CaMOCTOSTEIb
Pedepar .
HO pa0oTHI,
KOHTPOJIbHBIE
BOIIPOCHI 110
pazaenam
ColOecennoBanu | DKCHEpTHOE
¢ (YO-2), OILICHWBaHUE
Tecrt
[1P4-11PS5, BBITIOJTHCHUS
Ymeer KonTponrsHbie
MPaKTUICCKH
BOITPOCHI K
JIP2, 3 X 3aHATUM U
Pedepar

CaMOCTOATEIb




HON paloTHI,
KOHTPOJIbHBIE

BOIIPOCHI  IIO

pazzaeinam
CobecenoBanu | DKCIEPTHOE
¢ (YO-2), OIICHUBAaHUE
Tect
[1P6-I1P7, BBITNIOJTHEHHUS
KontponrsHbie
MPaKTUYECKU
BOIIPOCHI K
JIP3, 4 X B3aHATUM U
Brnaneer Pedepar
a bep CaMOCTOSITEIIb
HOIl paboThI,
KOHTPOJIbHBIE
BOIIPOCKHI IO
pazaenam
Pazpen IV OIIK- CobecenoBann | DKCIEPTHOE
9 e (YO- 4), OIICHUBAHUE
Tecr BBITIOJTHEHU S
ITPS-1IP11, IPAKTUYCCKHU
KOHTPOHI’HJI’IIEI X 3aHATHU U
3Haer BOTIPOCBI K CaMOCTOSITEITb
Pedepar .
HOI paboOTBHI,
KOHTPOJIbHBIE
BOIPOCHI 110
paszaenam
CobecenoBanu | DKCIEPTHOE
¢ (YO-4), OILICHWBaHUEC
Tect
[1P14-I1P16, BBITIOJTHCHUS
KonTponrsHbie
MPaKTUYECKU
BOIpOCHI K JIP1
Ymeer .
Pedepar X BaHATUUA W

CaMOCTOSITEIb
HON paloTHI,

KOHTPOJIbHBIC




BOIIPOCHI 11O

paszaeinam
ColecennoBanu | DKCNEPTHOE
e (YO-4),
Tecr OIICHUBAHUE
[1P17-11P21, BBITIOJTHECHUS
KontponrsHbie
Bonpochkl k JIP1 MPARTHACCRH
Pedepar X 3aHATHA W
Brnaneer
CaMOCTOSITEIb
HOIl paboThI,
KOHTPOJIbHBIE
BOMPOCHl  TIO
paszaeinam
Paznen V OIIK- ColecennoBanu | DKCHepTHOE
9 e (YO-5), OILICHMBAHUE
Tect BBITIOJIHEHUSA
IIP13-I1IP15, | mpakTuuyecku
KonTponbHble | X 3aHATUH H
3HaeT
BOIIPOCHI K | CAaMOCTOSITENb
JIP2, 3 HOH paboThlI,
Pedepar KOHTPOJIbHBIE
BOINPOCHl  TIO
pazaenam
CobecenoBanu | DKCIEPTHOE
e (YO-5),
Tecr OIICHUBAHUE
I1P13-I1P15, BBITIOJTHCHUS
KontponrsHbie
MPaKTUYECKU
BOIIPOCHI K
JIP2, 3 X 3aHATUM U
Ymeer Pedepar

CaMOCTOSITEIb
HOl paboTHI,
KOHTPOJIbHBIE

BOIIPOCHI  TIO

paszzaenam




ColecennoBanu | DKCEpTHOE
¢ (VO-5), OIICHUBAHUE
Tect
ITIP13-I1P15, BBITIOJTHEHHUS
KonTponbHbie
MPaKTUYECKU
BOITPOCHI K
JIP2, 3 X 3aHATUN U
Bnageer Pedepar
a (bep CaMOCTOSTEIIb
HOl paboTHI,
KOHTPOJIbHBIE
BOMPOCHl  TIO
paszaeinam
Pa3zgen VI OIIK- CobecennoBann | DKCIEPTHOE
9 ¢ (YO- 6), OLICHUBAHUE
Tect BBIIIOJTHCHUS
MPaKTUYECKU
X 3aHATUM U
3HaeT
CaMOCTOSTEb
HOl paboThI,
KOHTPOJIbLHBIE
BOIPOCKHI  TIO
pazaenam
CobecenoBanu | DKCIEPTHOE
e (YO-5), OIICHUBAHHE
Tect
I1P13-I1P15, BBITIOJTHCHUS
KontponrsHbie
MPaKTUICCKH
BOIIPOCHI K
JIP2, 3 X B3aHATUM U
YwMmeer Pedepar
CaMOCTOSATEIb
HOU paloTHlI,
KOHTPOJILHBIE
BOINPOCHl  TIO
pazjaeinam
ColecennoBanu | DKCHEpTHOE
¢ (VO-5), OIICHUBAHUE
Bnageer Tect
ITIP13-I1P15, BBITTOJTHEHHUS




KoHTpoapHble | MpakTUYECKH
BOIPOCHI K X 3aHiATHU U
JIP2, 3
Pedepar CaMOCTOSTEb
HOl paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pazzaeinam
Pa3zpen VII OIIK- ColOecennoBanu | DKCHEpTHOE
9 e (YO-7),
OIICHUBaHHE
Tect
I1P1-11P3, BBITIOJTHCHUS
Pedepar
MPaKTUICCKU
X 3aHiATHU U
3HaeT
CaMOCTOSTEIb
HOIl paboThI,
KOHTPOJIbHBIE
BOIMPOCHl  TIO
pasjaeinam
CobecenoBanu | DKCIEPTHOE
e (YO-3), OLICHUBAHUE
Tect
I1P7-1TP9, BBITIOJTHCHUS
Pedepar
MIPaKTUYECKH
KonTponbHnas
pabota X 3aHATUH W
YmMmeet
CaMOCTOSTEb
HOl paboThI,
KOHTPOJIbHBIC
BOIIPOCKHI  TIO
pasjaenam
CobecenoBanu | DKCIIEPTHOE
e (YO-3), OlICHMBaHUE
Bnaneer Tecr
[1P7-I1P9, BBITNIOJTHEHHUS




JIP3-J14 MPAKTUYECKU
Pedepar .
(bep X 3aHATHH W
CaMOCTOSITEIIb
HOl paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pazzaeinam
Pazpen VIII OIIK- ColOecennoBanu | DKCHEpTHOE
9 e (YO-8),
OIICHUBAHHEC
Tect
I1P1-11P3, BBITIOJTHCHUS
Pedepar
MPaKTUICCKU
X 3aHATUH U
3HaeT
CaMOCTOSITEIIb
HOIl paboThI,
KOHTPOJIbHBIE
BOIMPOCHl  TIO
pazaenam
CobecenoBanu | DKCIEPTHOE
¢ (VO-3), OIICHUBAHUEC
Tect
ITP-ITP9, BBITIOJIHCHUS
Pedepar
MIPaKTUYECKH
KonTponbHnas
pabota X 3aHATUH W
Ymeer
CaMOCTOSITEIIb
HOl paboThI,
KOHTPOJIbHBIC
BOIIPOCKHI  TIO
pazaenam
CobecenoBanu | DKCIIEPTHOE
¢ (VO-3), OLICHUBAHUE
Bnaneer Tecr
[1P7-I1P9, BBITNIOJTHEHHUS




Pedepar

MPAKTUYECKU
X 3aHiATHU U
CaMOCTOSITEIIb
HOl paboTHI,
KOHTPOJIbHBIE

BOIIPOCHI  IIO

pazzaeinam
Pa3zpen I X OIIK- ColOecennoBanu | DKCHEpTHOE
9 e (YO-9),
OIICHUBAHHEC
Tect
I1P1-11P3, BBITIOJTHCHUS
Pedepar
MPaKTUICCKU
X 3aHATUM U
3HaeT
CaMOCTOSITEIIb
HOIl paboThI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pasjaeinam
CobecenoBanu | DKCIEPTHOE
e (VO-3), OLICHUBAHUE
Tect
I1P7-1TP9, BBITIOJTHCHUS
Pedepar
MIPaKTUYECKH
KonTponbHnas
pabota X 3aHATUH H
Ymeer
CaMOCTOSITEIIb
HOl paboThI,
KOHTPOJIbHBIC
BOIIPOCHI  TIO
pasjaenam
CobecenoBanu | DKCIIEPTHOE
¢ (VO-10), OLICHUBAHUE
Bnaneer Tecr
ITP1-I1P3, BBITIOJTHEHUS




Pedepar
KonTposbHas
pabota

MPAKTUYECKU
X 3aHiATHU U
CaMOCTOSITEIIb
HOl paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO

paszaenam

B 7 ceMecTpe

JlaTa/nenens
BbINOJTHEHUS

Bua camocrosiTeabHOM
padoThI

IIpuMmepHbIe
HOPMBI
BpeMEeHH Ha
BbIIOJIHEHHE

®opma
KOHTPOJIS

2 Hex

N3yuyenune maTepuasios
Jexuui. [loaroroBka K
NMPAKTUYECKUM 3aHATHAM

1 gyac

3 Hex

N3yuyenune maTepuasios
Jexuui. [loaroroska K
NMPAKTHYECKUM 3aHATHAM

1 gac

4 gen

N3y4enune marepuajion
Jexkumii. [loaroroBka
Nnpe3eHTaluu U
TEeCTUPOBAHUIO

2 yac

S nen

N3y4enune marepuajion
Jekuui. [loaroroska k
KOHTPOJIbHOI1 padoTe

2 yac

6 Hex

N3yuyenue maTepuasios
gexkumii. [loaroroBka
npe3eHTAluU U
TECTUPOBAHUIO

2 yac

7 -8 Hen

N3yuyenune maTepuasion
Jexnuii. Iloaroroska k
HUTOTOBOIl K KOHTPOJILHOM
padore

1 yac

HUKP

9-10 Hen

N3yuyenue maTepuasios
gexkumii. [loaroroBka
Nnpe3eHTaluu U
TECTUPOBAHUIO

2 yac




11 -12 men

N3y4yenue maTepuaioB
Jexnui. Iloaroroska K
NPAKTHYECKHUM 3aHATHAM

luac

IKP- 3

13 - 14 nen

N3y4yenue maTepuaioB
Jexnui. Illoaroroska
Nnpe3eHTaluu U
TECTUPOBAHUIO

2 yac

10

15—-16 nen

N3yuenune maTepuasion
aexknui. IToaroroka
Nnpe3eHTaluu U
TEeCTUPOBAHUIO

2 yac

11

17 - 18 men

HN3yuyenune maTepuasios

Jekuui. [loaroroBka k

UTOIr0BOI KOHTPOJIbHOM
padore

2 yac

HUKP

B 8 cemecTpe

JlaTa/nenens
BbINOJTHEHUS

Bua camocTosiTeabHOM
padoThI

IIpumepHbIE
HOPMBI
BpPEeMEHH HA
BbIIOJIHEHH

®opma
KOHTPOJISA

2 Hex

N3y4enune marepuajion
Jexuui. [loaroroska K
NMPAKTUYECKUM 3aHATHAM

4 gac

3 Hex

N3yuyenue maTepuasios
Jexuui. [lloaroroska k
NMPAKTHYECKUM 3aHATHAM

2 yac

4 Hen

N3yuyenue maTepuasios
gexkumii. [loaroroska
Nnpe3eHTaluu 1
TECTUPOBAHUIO

4 yac

5 nen

N3yuyenune maTepuasion
Jgexuuii. Iloaroroska k
KOHTPOJIbHOI padoTe

2 yac

6 Hex

N3yyenune marepuajion
gexkumii. [loaroroBka
Nnpe3eHTaluu U
TECTUPOBAHUIO

4 yac




6 |7-8mHen N3yyenne MaTepuasion 2 yac HUKP
Jexnui. Iloaroroska K
UTOr0BOM K KOHTPOJIbHOM
padore

7 |9-10 nen N3yyenune MaTepuasion 4 yac I, T
Jekuui. [loaroroska
npe3eHTaAlud U
TECTHPOBAHUIO

8 11-12 Hen | U3y4yeHnune maTepuajioB 24ac IKP- 3
Jekuui. [loaroroska k
NPAKTHYECKUM 3aHATHAM
9 |13-14 Hen N3y4yenne maTepuajion 4 yac IL, T
Jekuui. Iloaroroska
Npe3eHTaAluu U
TECTHPOBAHUIO

MeToanueckune PEKOMEHIAIUNA, OIIPECACIAIONINE NTPOLUHCAYPHLI OCHUBAHUA
pPe3yabTaToB OCBOCHHUA TUCHHUILJINHBI
3a,Z[aHI/IH L CaMOCTOATCIIBHOI'O  BBIIIOJIHCHUA BKIIIOYAIOT ITOBTOPHYIO

popabOTKy MaTEPUAIOB PAKTUYECKUX 3aHSATUHN C LIETBIO MTOATOTOBKU K OTUYETY 10
WTOTOBOM aTTECTAIIMU MO AUCHUIUIMHE B BUJE 3a4€Ta B 7/ CEMECTPE U dK3aMEHa B 8
cemecTpe.

. 100-86 6aoB BBICTABISAETCS CTYACHTY, €CJIA CTYJSHT BBIPA3HJI CBOE MHEHHUE
1o chOpMyYIUPOBAHHON TMpoOeMe, apryMEHTHPOBAI €r0, TOYHO OIpe/e-IuB ee
collepkaHre W cocTaBistonue. [IpuBeneHbl JaHHBIE OTEYECTBEHHOW W 3apy-
OCXKHOM TUTEepaTypPhl, CTATUCTHYCCKHUE CBEACHUS, MHGOPMAIHsI HOPMATHBHO " ITpa-
BOBOTO xapaktepa. CTyJeHT 3HaeT M BJaJ€EeT HaBBIKOM CAaMOCTOSTEIHLHOM HCClie-
JIOBATEJILCKOM pabOTHI MO TEME MCCIIENOBAHUS, METOJAAaMHU W MPUEMaMy aHaIHM3a
TEOPETHUYECKHUX W/HUJTU TPAKTHUYCCKUX aCTICKTOB U3ydaeMou o0macTn. DakTHIeCKuX
OIIMOOK, CBSI3aHHBIX C TTOHUMaHUEM MPpoOJeMbl, HET; Tpaduuecku padborta opopm-
JICHA TIPABWIIBHO

. 85-76 OGamioB — paboTa XapaKTepuU3yeTCs CMBICIOBOM IIEIBHOCTHIO,
CBSI3HOCTBIO U TOCIIEA0BATEIIbHOCTHIO U3JIOKEHHMSI; OMYIIEHO He Oosiee 1 ommOku
pu 0OBSICHEHUHU CMBICTIA WU COJEpyKaHUs poOeMbl. [IJis apryMeHTaluu mpuBo-

JATCA JaHHBIC OTCYCCTBCHHBIX U Sap}I6e)KHBIX ABTOPOB. HpOI[eMOHCTpI/IpOBaHBI HcC-



CJIEIOBATENLCKHE YMEHUS U HAaBBIKU. PaKTUUECKUX OLIMOOK, CBSI3aHHBIX C TOHUMA-
HUEM npoOaembl, HeT. JloMmyIeHbl 0Ha-1BE OIIUOKU B 0hOpPMIIEHUU pabOTHI

. 75-61 Gamn — cTyIeHT MPOBOAUT JOCTATOUYHO CAMOCTOSATENBHBIM aHaIN3
OCHOBHBIX 3TariOB U CMBICIOBBIX COCTABIIAIOIIMX MPOOJIEMbI; TOHUMAET 0a30BbIe
OCHOBBI U TEOpPETUUECKOE 000CHOBaHNE BEIOpaHHO TeMbl. [IpHrBIIeUeHbI OCHOBHBIE
UCTOYHHUKH 10 paccMaTpuBaeMoii Teme. JlonmyiieHo He 6osee 2 omuOOK B CMBICIE
WIN COEeP KaHUU TTPOOIIeMbl, 0(OpMIICHUH PabOTHI

. 60-50 6aymoB — paboTa TpeAcTaBisgeT coOOW MepecKa3aHHbIA WIIW TOJI-
HOCTBIO MIEPENHUCAHHBIN UCXOIHBIN TEKCT 0€3 KaKuX Obl TO HU OBIJI0O KOMMEHTAPHUEB,
ananu3a. He packpbiTa CcTpyKTypa U TeopeTHdecKas cocTaBisromias TeMol. JJomy-
IICHO TpU WM Oosiee TpeX OIMIMOOK B CMBICIOBOM COJAEPKAHUM PACKPbIBAEMOM

npo0JieMbl, B 0hopMIIeHUN pabOTHI.

OueHouHbIe CPeACTBA IS IPOMEKYTOYHON ATTeCTANMHU

Tekymass arrecranusa CTYAEHTOB 10 JAUCUHUIUIMHE «MeauuuHckas
AJIEKTPOHUKA» ITPOBOJIUTCS B COOTBETCTBUH C JIOKAJbHBIMU HOPMATUBHBIMU aKTaMHU
JAB®Y wu saBusercs o0s3arenbHON. Tekymas aTTecTalusi MO JAUCIHUILUIMHE
«MeaunuHcKas JIEKTPOHUKA» MPOBOJUTCS B (DOpME TECTUPOBAHUS, OMPOCOB IO
TeMaM, JabOpaTOPHBIX U KOHTPOJBHBIX PadoOT.

Ilpumepnovie mecmoewvie 3a0anus.

[lepeyeHb KPAaTKHUX TECT — ONMPOCOB MO0 OCHOBAM MeIMIUHCKOU

3JIEKTPOHUKH

JlaTauku - yCTpOWCTBa, KOTOPHIE TPEOOPa3yoT:
a) MaJIble HaNPsDKCHHSI B HATIPSDKCHUSI OOJBIIICH BETMYUHBI
b) asiekTpudecKre BETUYMHBI B HEAJICKTPUUECKUE

C) HCOJICKTPHUUYCCKHUC BCIIMIYNHEI B OJICKTPHYCCKHC

Haznauenue ycTpoiicTB oToOpakeHus nH(opMaluu:



a) MpejcTaBleHNe MEeIUKO-Ononornueckoil nuuopmanuu B popme, ynooHoH
JUTSL BOCTIPUSTHUSA
b) npeoOpazoBaHre CBETOBOM YHEPTUU B SHEPTHUIO AIIEKTPUUECKOTO TOKA

¢) mpeoOpa3oBaHUE HEIJEKTPUUECKUX BEIIMYUH B DJICKTPUUECKUE

['eneparop cuHycOMAANbHBIX KOJIEOAHUH MpeTHa3HAYEH ISl TIOJTyYCHUS:
a) UMITYJIbCHBIX KOJIeOaHUI
b) rapMOHMYECKHX AJIEKTPOMArHUTHBIX KOJIeOaHUH

C) 3JIEKTPOMArHUTHBIX KOJIEOAHU CI0KHON (POPMBI

[Ipu nomemennn 06beKTa MEXKITY AJIEKTpoamMu B amnmnapate Y BU-tepanuu:
a) HApYIIAETCs AMIUIUTYAHOE YCIIOBUE FE€HEPALINH

b) u3MeHseTcst COOCTBEHHAs: YaCTOTAa KOHTYpA MaleHTa

C) U3MEHSETCS COOCTBEHHAs! YyacToTa KoyieOaHUi K0Jie0aTeIbHOr0 KOHTYpa

reHeparopa

Jlist ipeoOpa3oBaHus MajbIX SJEKTPUUYCCKUX CHUTHAJIOB B JJICKTPUUYCCKHEC
CUTHAJIBI OOJIBIIICH BEIMYUHBI HCTIOIB3YIOTCS:

a) JaTYHUKHU

b) ycunurenu

C) TEeHEpaTOPhI

d) peructpupymoiue ycTporicTBa

3aBUCHUMOCTh KO3(PPUIIMEHTa YCUJICHUS! YCUIIUTENs OT YacTOThl BXOJHOIO
HaIpPsHKEHUS TIPU MOCTOSTHCTBE €r0 aMILIUTY/ bl Ha3bIBAETCH:

a) BXOJIHOW XapaKTepUCTUKON

b) aMmIIUTYAHOU XapaKTEPUCTUKOM

C) YaCTOTHOM XapaKTEPUCTUKOMN

d) monoco¥t npomyckaHus



JIMUTENBHOCTHIO May3bl UMITYJIbCHOTO TOKA Ha3bIBAETCSI:

a) MHTEpBAJ BPEMEHHM OT Hayaja HUMITyJbca JI0 Hayaja CJEAYIOLIEro
UMITyJIbCa

b) uHTEpBan BpeMEHH OT KOHIIAa UMITYJIbCa 0 Hayaja CJIEAYIONIEro UMITYJIbCca

C) HHTCPBAJ BPpCMCHHU OT Ha4dadjld UMITYJIbCa 1O KOHIIA 3TOT'O0 UMITYJIbCa

UmnynecHpie  KoNeOaHHWsST — MPAMOYTOJBHOM  (OpMBI,  CO3TaBacMbIe
MYJBTUBUOPATOPOM, MOTYT MCIOIB30BATHCS [ LIEJIEH:

a) Tepanuu

b) auarHoCTHKH

C) TCpallnu U JTUarHoCTUKHU

['enepatopbl CHHYCOMJANBHBIX JIEKTPOMArHUTHBIX KOJICOAHUIN COCTABIISIIOT
OCHOBY:

a) anmapaToB JIsl TaJibBaHU3AIUU

b) anmaparoB ayis YBY - tepanuu

C) ammapaToB s dJIEKTpodopesa

K ycrpoiictBam oTobpakeHus nH(MOpMAIIUU OTHOCATCS:
a) CaMOTIHUCIIBI

b) HCTOYHUKH TTEPEMEHHOTO TOKA

C) MaT4YUKHU

d) ycunurenu

Ycunurenn SBaseTcs OJHOM UX OCHOBHBIX COCTABHBIX YaCTEH:
a) annaparta Y BU-repanun

b) anexkrposnmmdanorpada

C) ammaparta Jyis TaJibBaHU3aIun

d) reHeparopa CHHYCOUIATBHBIX KOJICOAHU



VYcnoBus yCuneHus 3JeKTPUUECKUX CUTHATIOB 0€3 MCKaKEHUI ONpeAesatoTCs
C IOMOIIIBIO:

a) BXOJIHOM XapaKTepUCTUKU YCUITUTEIS

b) aMIIUTYAHON U YaCTOTHOM XapaKTePUCTUK yCUITUTEIIS

C) BBIXO/IHOM XapaKTEPUCTUKHU YCUITUTEIS

Kosdpdumument  ycunenus  ycwaurens TpU  HU3MEHEHUH  YaCTOTHI
AJICKTPUYECKOT0 CHTHAJjIa B TIpejieiaxX MOJI0CHl IPOIyCKaAHMUS:

a) OCTaéTCs MOCTOSHHBIM

b) ymeHsbIaercs

C) YBEJIIMUYUBACTCS

OmHO U3 OCHOBHBIX COCTAaBHBIX YacTeH AJieKTpoKapauorpada sBIiseTcs:
a) KOHTYp mareHTa
b) rernepatop cuHyCcOUAATBHBIX KOJIEOaHUI

C) DJIEKTPOHHBIN YCUIIUTEIb

JITUTENBHOCTHIO UMITYJIbCA HA3bIBACTCA:

a) MHTEpBaJ BPEMEHU OT Hayaja OJHOI0 MMITYJIbCa JI0 Hadajia CJIEIYIOLEro
VMMITYJIbCA

b) uHTEpBaJI BpEMEHH OT Hayajla UMITyJIbca 10 KOHIIa 3TOT0 UMITYJIbCa

C) UHTEpBaJl BPEMEHHU, B TEUEHHE KOTOPOTO HAIPSKEHUE HApacTaeT 0

MaKCHUMAJIbHOI'O 3HAYCHMU

[Tpocreiimas ¢pyHKIMOHATIBHAS cXeMa MpUOOpa MEAUIIMHCKOM TMarHOCTUKHU
COCTOMT M3 ITOCIEA0BATEILHOCTH YCTPOUCTB:

a) reHepaTop — mpeodpa3zoBaTeIb— YCHIUTETh

b) ycTpoiicTBO cbéMa — DJIEKTPOHHBIM YCWIHTEIh — YCTPOUCTBO
oToOpakeHus uHpopManuu

C) BHCKTpOHHBIﬁ YCUIIUTCIIb — JAaTYUK —> CaMOIIUCECI]



[Ipu ycuneHuu 3MeKTPUYECKUX CUTHAIOB YCUIUTEIIEM:

a) HE JOJDKHA U3MEHAThCA (DOpMa yCHIIMBAEMBIX CUTHAJIOB

b) He AOKHA U3MEHATHCS aMIUIUTY/AA YCUIIMBAEMbIX CUTHAJIOB
C) HE JOJDKHA U3MEHATHCS MOIIHOCTh YCHIIMBAEMbIX CUTHAJIOB

d) JOJIDKHO OBITh MI3MEHEHHE YaCTOThI YCHIINBACMOI'O CUT'HAJIa

[Tpu YBY — Tepanuu, BO3ACHCTBYIOIIUM Ha YeJIOBEKa (DAKTOPOM SIBISICTCS:
a) 3JIEKTPOMArHUTHHIE BOJIHbI

b) nepeMeHHOe ANEKTPUUYECKOE MOJIe

C) IEpEMEHHOE MarHuTHOE I0JIe

d) mepeMeHHBII 3EKTPUUECKUN TOK

€) MOCTOSTHHBIN JIEKTPUIECKUM TOK

[Ipu nuarepMuu, BO3AEHCTBYIOIIMM Ha YeJIOBEKa (PaKTOPOM SIBJISIETCSI:
a) 2JIEKTPOMAarHUTHHIE BOJIHBI

b) nepeMeHHOE ANEKTPUUECKOE T0JIE

C) IepeMEHHOE MarHuTHOE T0JIe

d) mepeMeHHBII IEKTPUICCKHUI TOK

€) MOCTOSTHHBIN 2JIEKTPUYECKUI TOK

[Ipu uHAYKTOTEpMUH, BO3JEHCTBYIOUIMM Ha YeJIOBEeKa PaKTOPOM SIBIIETCS:
a) 2JIEKTPOMArHUTHHIE BOJIHbI

b) nepemMeHHOE IEKTPUUECKOE MOJIe

C) MEPEMEHHOE MAarHUTHOE T0JIe

d) mepeMeHHBII IEKTPUICCKHUI TOK

€) NOCTOSIHHBIHN 3JIEKTPUUECKHIT TOK

[Ipu CMB u JIMB — Tepanuu, BO3JCICTBYIOIUM Ha 4YejoBeka (HakTopoM

ABIIACTCA:



a) 3JIEKTPOMArHUTHHIE BOJIHbI

b) nepeMeHHOE IEKTPUIECKOe M0JIe
C) IEPEMEHHOE MarHUTHOE I10JIe

d) mepeMeHHBIH PIEKTPUIECKUN TOK

€) MOCTOSIHHBIM JICKTPUICCKUM TOK

[Tpu ranpBaHU3aIIMN BO3ICHCTBYIOIIMM Ha YelIOBeKa (PaKTOPOM SIBIISICTCS:
a) SJIEKTPOMAarHUTHHIE BOJIHbI

b) nepeMeHHOe ANEKTPUUYECKOE MOJIe

C) IEPEMEHHOE MAarHUTHOE TI0JIe

d) mepeMeHHBII IEKTPUISCKHUI TOK

€) MOCTOSTHHBIN 3JIEKTPUUYECKUI TOK

IIpumenenne YBY — Ttepanuum Ha 4yacrorax, OpuHATBIX B Poccuwn,
s PexkTUBHO AJI MPOrpeBa:

a) IMAJIEKTPUYECKUX TKAaHEH OpraHM3Ma YeloBeKa

b) NpoBOAAIIMX ANEKTPUUECKHUI TOK TKaHEH OpraHu3Ma YeloBeKa

) c1aboNPOBOAAIINX TKAHEH

[Ipumenenue Metona auarepMun 3PpGHEeKTUBHO sl TPOrpeBa:
a) c1abonpoBOASIIMX TKAHEW OpraHr3Ma uyeaoBeKa
b) NpoBOASIIMX ANEKTPUUECKHUI TOK TKaHEH OpraHu3Ma YeloBeKa

C) METOJi YHUBEPCAJICH, IPUMEHSETCS U B TIEPBOM, U BO BTOPOM CITydasx

[Ipumenenne MeTo1a MHAYKTOTepMUM 3PGEeKTUBHO JJIs1 TPOrpeBa:
a) IURJIEKTPUYECKUX TKaHEH OpraHn3Ma 4eaoBeKa
b) MpoOBOASIIMX ANEKTPUUECKHUI TOK TKAaHEH OpraHU3Ma YeI0BeKa

C) METOJi YHUBEPCAJICH, IPUMEHSETCS U B TIEPBOM, U BO BTOPOM CITydasx

I[aT‘II/IKI/I, B KOTOPBIX II0A BJIUAHUEM HBMepHCMOﬁ HGSJIeKTpI/I‘IeCKOﬁ



BEITUYMHBI TPOUCXOAUT U3MEHEHNE OJTHOTO U3 €T0 MapaMeTPOB, HA3bIBAIOTCS:
a) aKTUBHBIMU

b) nmaccuBHBIMU

Jlatauku,  KOTOpble  MpeoOpa3yroT  HEDNIEKTPUYECKHE  BEIUYUHBI
HETIOCPEICTBEHHO B JIEKTPUUECKHE (TOK, HAMIPSDKEHUE), HA3bIBAIOTCS
a) aKTUBHBIMU

b) maccuBHBIMU

Kakoil w3 mnepeyucieHHBIX 3JIEMEHTOB BXOOUT B COCTAB Te€HEpaTropa
CUHYCOUJIATBHBIX KOeOaHmii?

a) DJIEKTPUYECKUI BEHTUIIb

b) kosiebaTeabHBIN KOHTYP

C) PNEKTPUUYECKUN DPUITBTP

d) naTumk?

Kaxkoe ¢u3udeckoe sBIeHNE UCIIOIB3YETCS TS TTOJTYICHUS WHIYKITMOHHOTO
TOKa B KOJeOaTeIbHOM KOHTYpe?

a) TEPMODJICKTPOHHOU SMHUCCUU

b) anmekTpoOMarHUTHON MHIYKIIUN

C) mpeoOpa3oBaHUs TETIOBON YHEPTUU B DIEKTPUUECKYIO?

NneanbHplii KoJiIe0aTEIBbHBIA KOHTYP COCTOUT U3:
a) KOHJIEHCATOpa U aKTUBHOTO CONPOTUBIICHUS
b) KaTylIK1 UHAYKTUBHOCTH U KOHJIEHCATOPA

C) HICTOYHUKA TOKA U KAaTYIIKA UHIYKTUBHOCTH

d) AKTUBHOT'O COIMPOTUBJICHHUA N KaTYIIKH MHAYKTUBHOCTH

Kontyp manuenta B anmaparax ¥YBY - Tepanuy 1 HHIyKTOTEpMHUM:

a) IMMOAKIIOYCH HETIOCPCACTBCHHO K AHOJIHOU LIETIN reacparopa



b) HHIYKTUBHO CBSI3aH C KOJeOATEIbHBIM KOHTYPOM T€HEepaTopa

C) BKJIFOYEH B LI€TIh CMEIIECHUS TPUOJA

Kontyp manmenTa B anmaparax s Y BU-tepannu u MHIyKTOTEpPMUHU HEPEN

IIPOBEJCHUEM IIPOLIEypbl HACTPAUBAETCS:
a) Ha 4acTOTY K0J1e0aTeIbHOTO KOHTYpa reHepaTopa
b) Tak, YTOOBI BBIMOIHUIOCH AMILTUTYHOE YCIOBHE T€HEPALIUN

C) TaK, 4TOOBI BBITIOJHUIIOCH (pa30BOE YCIOBUE Te€HEPALIUU

Yactora KoneOaHMil TepaneBTUYECKOro KoHTypa YBYU —
OIIpENEIAETCS:

a) DJEKTPOEMKOCTHIO KOHJIEHCATOpPAa M  HHJIYKTUBHOCTBIO
VMHIYKTUBHOCTH TEPANIEBTUYECKOTO KOHTYpa

b) wacroToii konebanuit LC -reneparopa

amrmapara

KATYIIKH

C) TEIUIOBBIM 3P (HEKTOM MPHU NPOBEIECHUHN TEPANEBTUUECKON MPOLEAYPHI

CoOCTBEHHYI0 4acTOTy KoJieOaHUM TepaneBTUYECKOro KoHtypa YBU —

anmapara MOXHO BbUucIUTh 1o dopmyne (L u C — UHAYKTUBHOCTh U €MKOCTD

KOHJIEHCATOpa):

Kakue uckaxenus O0ynyt naomogatscs miast Usx = 0,01Cos(2n-50t) [B] B

ycunurene ¢ nonocout nponyckanus 0,1 - 100 I' u Ukp = 0,02 B?
a) aMIUIUTYAHbIE
b) aMmuIMTYyAHBIC ¥ YACTOTHBIE
C) 4aCTOTHBIC

d) uckaxxenwnii ue Oymer?

AMIITUTYIHBIX UCKAXEHUN YCUIIMBAEMOTO CUTHaja He OyAeT, eciu:

a) Usx > Ukp
b) Usx < Ukp



YacToTHBIE UCKAKCHHS MOTYT HaOIFOAaThCS ITPH YCUIICHUU:
@) TOJIBKO ITPOCTBIX CHTHAJIOB
b) TOJIBKO CIIOXKHBIX CHTHAJIOB

C) JIFOOBIX CUTHAJIOB

Ha Bxon ycunurens ¢ nosnocon npomyckanus 10 - 200 I'm u Uxp = 0,05 B
MoJIaeTCsl CUHyCconaalIbHOE HanpsibkeHue ¢ yactoroi 500 ' u ammuryaoi 30 MB.
Kakue nckaxxenus: 0y1yT HaOI04aThCsl JIs1 3TOr0 CUTHAIA?

a) aMIUTUTYAHbIC

b) gacToTHBIE

C) aMIUTUTYAHBIC U YaCTOTHBIC

d) Hukakue?

YacTOTHBIX UCKAXEHUM YCUIIMBAEMOTO CUTHAJIA HE OyIeT, €CIIH:
a) aMIUTUTYJa HAalIpsKEHUsI He IPEBBIIIAeT KPUTHUECKOTO 3HAUYCHUS
b) BCe 4acTOTHI €ro CIEKTPa HaXOAATCs B Mpeesax MoJoCkl MIPOMyCKaHUs

¢) K03 PUIMEHT YCUICHUS HE MEHSETCS B IIpeeiax MoJ0Chl MPOIMYyCKaHUS

AMIUIUTYTHBIE UCKAXEHUS MOTYT HAOJIIOAaThCS MPU YCUIICHUU
a) TOJIbKO MPOCTHIX CUTHAJIOB

b) TOJIBKO CJIOKHBIX CUTHAJIOB

C) T€X U APYTUX

dopMHUPYIOIIKE ETH MMPeTHA3SHAYCHBI JIJIS:
a) TeHEPUPOBAHKS UMITYJILCHBIX HAMPSHKEHUN
b) mpeobpazoBanus GOPMBI UMITYJIBCHBIX U CHHYCOWTAJIBHBIX HAMPSHKEHUN

¢) nmpeoOpa3zoBaHus POPMBI TOJIHBKO CHHYCOUAATBHBIX HAMPSIKCHUH

Ycnosuem auddepeHIMpoBaHus TPSIMOYTOJIbHBIX UMITYJILCOB HANPSKEHUS



RC - menbto siBnsiercs (R — omuueckoe comportuBienue, C — 30eKTPOEMKOCTh
KOH/JICHCATOpa):

a) JUIMTEIBHOCTh UMIyJbca > RC

b) nurenbHOCTh UMIynbca >> RC

C) UIMTEIBHOCTh UMIyJbca < RC

d) mmurenbHOCTH UMITYJIbca << RC

[Ipn muddepeHIMPOBAaHUN MPAMOYTOJIBHBIX HUMITYJIbCOB  TIOMYYaOTCS
UMITYJTbCHI:

a) OCTPOYTOJIbHBIE OJHOTOJSIPHBIE

b) ocTpoyroJibHBIC Pa3HOMOJSPHBIC

C) TPEYTroJIbHBIE OJTHOMOISIPHBIC

[Tpu MHTETPUPOBAHUH MPSIMOYTOJIBHBIX UMITYJIBCOB ITOTYYAIOTCS HMITYJIbCHI:
a) OCTPOYTOJIbHBIC OJTHOIOJISIPHBIE
b) ocTpoyroapHbIC PA3HOIIOISPHBIC

C) TPEYTroJIbHBIE OJTHOMOISIPHBIC

VYcnoBueM MHTETpUpPOBaHUS MPSAMOYTOJIbHBIX UMITYJIbCOB HampsbkeHus RC-
ueneto sBusercas (R — ommueckoe comporuBienne, C — 3IEKTPOEMKOCTb
KOHJIEHCATOpa):

a) IUTENbHOCTh uMITyJibca < RC

b) murenbHOCTH UMITyJIbca << RC

C) IUTENBHOCTh UMITysbca > RC

d) nmuTensHOCTh UMITYJIbCa >> RC

€) IUTENBHOCTh nMItysbca = RC

Kakass w3 snekTpuueckux Ieneu, n300pakEHHBIX Ha CXEMax, SBISICTCS

UHTErpUPYIOLIEH?



Kakass u3 snexkTpuueckux Ierneil, M300paxEHHBIX Ha CXEMax, SBIAETCA

mudepeHnupyromniei?

Kaxkas nienb n3o0OpaxxeHa Ha cxeme?
a) UHTETpUpPYIOIIas
b) nuddepenmupyromas

C) HM Ta HU Apyras?

Kaxkas niens n3o0pakeHa Ha cxeme?

a) UHTETPUPYIOIIas

b) nuddepennupyromias

C) HU Ta HU Apyras?

NmimynbcHOE HampshKkeHne, N300pakEéHHOE Ha TpadrKe, IMEET aMIUTATYY:
a) 30 MB
b) 20 MB
c¢) 60 Mkc

NmnynscHOE HampspKeHue, n300pak€HHOE Ha TpadrKe, UMEeT UTUTETbHOCTD
UMITYyJIbCa:

a) 40 Mkc

b) 10 mkc

c) 20 MKc

NmmynscHOE HanpsbKeHHE, 1300paxEHHOE Ha TpaduKe, UMEET JTUTEIbHOCTh
Tay3bl:

a) 10 mxc

b) 20 mxc

c) 40 Mxc



d) 60 mkc

NmmynscHOE HanpshKeHHe, N300pakEHHOE Ha rpaduKe, IMEeT IEPHO:
a) 10 Mxc
b) 20 Mxc
c) 40 Mxc
d) 60 mkc

OcHoBOI npUOOPOB JIsI PETUCTPALMM BBICOKOYACTOTHBIX IPOIECCOB
SIBIISIFOTCSI

a) CaMOIIUCIIbI

b) akTUBHBIC U TTACCUBHBIC TATIYUKHU

C) DJICKTPOHHO-JTy4YEBbIE TPYOKH

d) renepaTopsl CHHYCOUIAIBHBIX KOJICOaHMI

OCHOBHBIMHM XapaKTEPUCTUKAMH YCTPOMCTB PETHCTPAIMU U OTOOpaKCHUS
uH(pOpMaIUU ABISIOTCS:

a) pa3Mepbl YCTPOMCTBA 0OTOOpakeHU UHPOPMAIIUK U YyBCTBUTEIBHOCTD

b) ckopocTh "pa3BepTKH" PErUCTPUPYEMOTO CUTHAIA BO BPEMEHHU U TUaIa3oH
4acToT

C) YYBCTBUTEIBHOCTh U IMANA30H PETUCTPUPYEMBIX YACTOT

K HM3KOYaCTOTHBIM yCTPONCTBaM OTOOpakeHHsI HH(POPMALIMK OTHOCSITCA:
a) 2JIEKTPOMEXAHNYECKUE CAMOITHUCIIBI

b) HICTOYHUKH MTEPEMEHHOTO TOKA

C) JaTYMKH

d) ycuwnurenu

YyBCTBUTEIBHOCTHIO YCTPOMCTB OTOOPAXKEHUS M perucTpau napopmanuu

ABIIACTCA:



a) OTHONICHHWE YacCTOThl OTOOPAKAEMOTO DJIEKTPUYECKOTO CUTHAJIA K €ro
aMILUTUTYE

b) OTHOIIEHHE aMIUTUTYIbl OTOOPaXEHHOTO CHTHala K AaMIUIUTYJE
OTOOPAKaEMOTr0 NEKTPUUECKOr0 CUTHAJIA

C) TPOU3BEACHUE AaMIUIUTYJbl OTOOPaXEHHOTO CHUTHAJIA U AMIUIUTYAbI

0T06pa}KaCMOFO QJICKTPUYICCKOI'oO CUI'Hajia

3aBucuMocTth  koddunuenta uysctBuTenbHOCTH  (K)  ycTpoiicTBa
OTOOpa)XEHUS W PETUCTpalMl HHPOpMAlUUMd OT YacTOThl OTOOpaX)KaeMoro

aneKkTpuyeckoro curnania (f) umeer Bu:

Kontyp mannenta B anmaparax ¥YBY - Tepanuy 1 HHIYKTOTEpMHUM:
a) MOJAKJIIOUYEH HEMOCPEACTBEHHO K aHOJHOW LIENU I'eHepaTopa
b) MHAYKTUBHO CBS3aH C KOJIeOATEIbHBIM KOHTYPOM T'€HepaTopa

C) BKJIIOYEH B 1I€TIh CMEIIEHUS TPUOa

YcnoBreM corinacoBaHMs KOHTypa NAlMEHTa U TeHeparopa B annapare Y BU
SIBJISICTCSI:

a) aMIUTUTYJHOE YCIIOBUE TEHEpalMM 3JIEKTPOMarHUTHBIX KojeOaHuN B
KOHTYpE reHepaTopa

b) paBEHCTBO YaCTOT JEKTPOMATHUTHBIX KOJIEOAaHUN B KOHTYpE MallUeHTa U
B KOHTYpE reHeparopa

¢) (¢a3zoBoe yCIOBHE reHepaluu JEKTPOMArHUTHBIX KOJIeOaHUN B KOHTYpE
reseparopa

d) coBmageHre aMIUIMTYIHBIX YCIOBUW B KOHTYPE T€HEpaTopa U B KOHType

MmarueHTa

JlaTuynKK SABJIAIOTCS 3JIEMEHTOM:
a) TepareBTUYECKOM ammapaTypsl

b) AMarHoCTUYECKUX MPUOOPOB



C) 3JEKTPOCTUMYJIITOPOB

Tunosas 070K — cxema JIEKTPOHHOT'O TUAaTHOCTUUYECKOT 0 ITPHOO0pa BKIFOYAET
B ce0sl ClieIyIolIne 00s3aTEIbHbIE AIEMEHTHI:

a) yCTpoiicTBa chbéMa — KOHTYp MAllUEHTa — YCTPOHCTBO OTOOPaKEHUS U
perucrpanuu nHGopMauu

b) yCUIHUTENb ANEKTPUUECKUX CUTHAJIOB — YCTPONCTBA ChEMa — YCTPONCTBO
O0TOOpaXeHUs U PETUCTPALIUU UHPOPMALIU

C) YCTpPOMCTBO CbhEMAa — YCHUIUTEIb —> YCTPONCTBO OTOOPAKEHUA H

perucrpauuu uHpGopMauu

[Ipu ycuneHWW CUHYCOMTATBHBIX JJICKTPUYECKHX CHUTHAIOB BO3MOYKHBI
CJIETYIONTUE UCKAKEHUS:

a) TOJIBKO aMIUIUTYHBIC

b) TOJBKO YaCTOTHBIE

C) aMIUTUTYJHbIC U YaCTOTHBIC

d) dazoBbie U yacTOTHBIC

TepaneBTUUeCKHil METOA, B KOTOPOM BO3ICHCTBYIOIIMM Ha YEJIOBEKa
dakTopomM SBISIETCA TEPEMEHHOE BBICOKOYACTOTHOE JJICKTPUUECKOE TIOJIE,
HA3bIBACTCS:

a) METOJOM UHAYKTOTEPMHUU

b) meromom YBY — tepanuu

C) METOJOM IUaTepPMHUU

d) MetomoM rajpbBaHU3ALUU

TepaneBTuyecknii METOX, B KOTOPOM BO3JICHUCTBYIOLIMM Ha YEJIOBEKA
(bakTOpOM SBIISIETCS] IEPEMEHHOE BHICOKOUYACTOTHOE MarHUTHOE T10JI€, Ha3bIBACTCS:
a) METOJOM HUHAYKTOTEPMHUU

b) meronom YBY — tepanuu



C) METOAOM MaTepMHUHU

d) MeromoM ranpbBaHH3AIUH

TepaneBTruecknii METOZ, B KOTOPOM BO3JICHUCTBYIOIIMM Ha YeEJIOBEKA
(GakTopoM ABIAETCA TMEPEMEHHBIH BBICOKOYACTOTHBIA JJIEKTPUUECKUN TOK,
Ha3bIBACTCS:

a) METOJOM UHAYKTOTEPMHUH

b) merogom YBY — tepanuu

C) METOJOM IUATePMUU

d) meTomom rajabBaHH3ALMN

TepaneBTruecknii METOZ, B KOTOPOM BO3JCHUCTBYIOIIMM Ha YEJIOBEKa
(bakTOpOM SIBJISIETCS MOCTOSIHHBIN 3IEKTPUUYECKUIN TOK, Ha3bIBACTCS:

a) METOJIOM UHIYKTOTEpPMUU

b) merogom YBY — tepanuu

C) METOJOM JIUATEePMHUU

d) MetomoM rajbBaHU3AIUM.

OIIeHO‘-IHbIe cpeacrsa aJjs TeKymeﬁ aTrecranumu

Tekymass arrecranus CTYACHTOB II0 JUCHUIUIMHE «MeaunuHcKas
DJIEKTPOHUKA» MPOBOAUTCS B COOTBETCTBUHM C JIOKAJIbHBIMU HOPMATUBHBIMU aKTaMU
JAB®Y wu saBasercs oOs3atenpHOM. Tekyimias arrtecTanus MO AUCHHUIIIAHE
«MeaumHcKas 3JIEKTPOHUKAY MPOBOJIUTCS B (OPME KOHTPOJIBHBIX MEPOIPHUATHIA
(YycTHOrO ormpoca, 3allUThl KOHTPOJIBHOM pPabOThI, AOKIaAa-NPEe3CHTAIMU) IO
OIICHUBAHUIO (DAKTUYECKUX PE3YJIHTATOB OOYUCHHMsSI CTYJCHTOB M OCYIIECTBIIACTCS
BEAYLIMM IIPENOAaBaTEIEM.

OOBeKkTamMu OIlEHUBAHUS BBHICTYIIAOT:

- yuyeOHasg JUCHUIUIMHA (AKTUBHOCTh HA 3aHSATHUSIX, CBOEBPEMEHHOCTh

BBINIOJIHCHUS PA3JIMYHBIX BHUAOB SaﬂaHHﬁ, IIOCECIIa€MOCTh BCEX BHI0B 3aHATUM 10



aTTECTyEMOM JUCHUILIUHE);

- CTETIIEHb YCBOCHHUSI TEOPETUUECKUX 3HAHUM;

- YPOBEHb OBJIAJICHUS MPAKTUYECKHUMH YMEHUSMH M HaBBIKAMU IO BCEM
BUJIaM Y4eOHOI paboThI;

- pe3yJbTaThl CAMOCTOSITEIbHON PabOTHI.

KoHTpoabpHBIE BONTPOCHI 7151 TEKYILEH aTTECTALIUU

I. HWcTouHMKM OMOCUTHAJIOB JJIEKTPUYECKOW Tmpuponabl. I[lonstue o
ouonotenmanax (bII). Dnexkrpudyeckue xapakTepuCTUKH UCTOUYHUKOB BIT.

2. DJIeKTpUYECKUE TaTYUKHU B MeaulnHe. [Ipunuun paboTsl, yCTpOHUCTBO,
pa3HOBUAHOCTH. IIlapaMeTprl TaTUNKOB M TOMEXU, CBA3aHHBIE C UX IPUMEHECHHUEM.

3. Knaccudukanmsa moMex mpu ANEKTPOYUINYECKUX HU3MEPECHUSIX.
[IprunHBI, TpUMEPBHI.

4. CTopoHHME TIOMEXU TMpPH INEKTPOPUZNYECKUX HU3MEPEHUSIX Ha
61006 bexTe. CriocoObI 3aIIUTHl OT CTOPOHHUX TTOMEX.

S. MeTtonuueckre TOMEXH MpU SIEKTPOPU3MUECKUX H3MEPEHUSX Ha
onoo0bekTe. CriocoObl 3alIUTH OT METOJUYECKUX TTOMEX.

6. CtpykTypHas cxeMa u3mepuTens OuonoreHuuanoB — ycuutens BII
(YBII). TpeboBanus k xapakrepuctukam Y bI1.

7. [Tonsitue 06 ananoro-uudpoBoM npeodpazoBanuu. Juckperuszanus u
kBaHTOBaHue. AneptypHoe Bpems. Knaccudukanums ALTIL.

8. Cratnueckue napametpsl ALl Junamuueckue mapamerpsl AILIIL
[Iymser AILIIL.  CrpykrypHas cxema, NOPUHUUII JEWCTBUS W MAPAMETPHI
napaymensHbix AT O6nactu npumMeHeHus.

9. AIII mocnenoBaTebHOTO cUeTa U MOCIEI0BATEILHOTO MPUOIKEHNUS.
CrpykTypHas cxeMa, NOpUHIUO JACHCTBUS, TapamMeTpbl M OCOOEHHOCTH
nocienoBaTeabHbIX AL paznuynoro tuma. O61acTy MPUMEHEHHS.

10. Mmuorocrynenuatreie  AIlll. MHOroTakTHBIE  MOCIEAOBATEIBHO-
napasuienbHble ALIL. KonBeepubie ALILL CtpykTypHas cxema, NpUHIUIT 1€UCTBUSA,
napaMeTpsl U 0COOEGHHOCTH mocienoBaTtenbHo-napamenbubix AL pasnuynoro

tumna. Obnactu npumeHenus. He BBogum



11. Hurerpupyromue ALl xak cnoco6 60opbOBI € IIyMaMH U TOMEXaMH.
Nurterpupyromue curma-aensta ALIL u ux paznoBuanoctu. CTpyKTypHas cxema,
OPUHIMI JIeUCTBUS, MapaMeTpbl U ocobeHHoctu curma-aensta ALIl. O6nactu
MIPUMEHEHUS.

12. Tlonstue o 1Mdpo-aHATIOTOBOM mHpeoOpazoBaHuu. CraTHUecKue
napameTpbl L[AIl. Jdunamuueckue mapamerpsl LIAIL Ilymsr IAIL. OGnactu
IPUMEHEHUSI.

13. CrpykrypHble cxeMbl, ONpuHiun naeuctBus u mnapamerpsl LAIL c
CYMMHPOBAHHEM BECOBBIX TOKOB. OCOOEHHOCTH CXEMOTEXHUYECKUX PEIICHUH.

14. Tlonstue o mukpokoHTposuiepax. Kiaccudukanus u crpykrypa MK.
Haznauenue cTpykrypHbIx 31eMeHTOB MK U X pa3HOBUIHOCTH.

15. Tlonstue o mpoueccopHoMm sape. Krnaccupukanuss apXuTEKTypbl
npoueccopHoro  siapa. CocrtaB M Ha3HAUEHHE CTPYKTYPHBIX 3JIEMEHTOB
IIPOLIECCOPHOTIO A1Ipa.

16. RS- wm UART-nporokonsl oOMeHa maHHbIMH. HasHaueHwe.
Opranuzanusi ¥ XapakTEpUCTUKU MPOTOKOJIOB Ha (PU3UYECKOM YpOBHE.
Oco0eHHOCTH OpraHW3alil MPOTOKOJOB Ha JIOTMYECKOM YpPOBHE M YPOBHE
IIPUIIOKEHHM.

17. USB-nporokon oOMeHa paHHbIMU. Hasnadenwe. Opranuzamus u
XapaKTePUCTHKHU MPOTOKOIA Ha (u3ndeckoM ypoBHe. OCOOEHHOCTH OpTraHU3alun
IPOTOKOJIA HAa JIOTHYECKOM YPOBHE U YPOBHE MPUIIOKEHHIA.

18. 12C- wu CAN-nporokojsl oOMeHa JaHHbIMH. HasHaueHwue.
Opranmzanusi ¥ XapakTEpPUCTUKH TMPOTOKOJIOB Ha (PU3NYECKOM YpOBHE.
Oco0eHHOCTH OpraHu3alMid NPOTOKOJOB Ha JIOTUYECKOM YpPOBHE M YpPOBHE
IIPUIIOKEHUM.

19. 3amaum 1umdpoBol QGUIBTpAllMM B MEIUIMUHCKUX DJIECKTPOHHBIX
cucremax. IlomMexm M mymbl Kak CiydadHbI€ IPOLECCHl. benpli mymM U €ro
bunpTpanus. YcuiieHne IyMoB Npu (UIbTPALIH.

20. TloHATHe O HEPEKYpPCUBHBIX M PEKYPCHUBHBIX LU(POBBIX (HUIBTpPaAX.

CtpykTypHBIE cXeMbl HUDPOBBIX UIBTPOB.



21. HmnynbcHas peakuus UACATBHOTO U PEaIbHOTO (PHIIBTPA, MOHITHE O
gactote HaiikBucTta W TIaBHOM 4YacTOTHOM JAuama3oHe. SBinenwe ['ub6ca u
IPUMEHEHUE BECOBBIX (PYHKIIMM.

22. OnTtumainbHas bunbTpanus. Tpu OCHOBHBIX KpUTEPHS
ONTUMAJIBHOCTU. YcCJOBHE ONTHUMaNbHOCTU. CuHcTeMa JIMHEHHBIX YpaBHEHUI
¢unbTpa Konnmoroposa-Bunepa.

23. Dtambl METOJUKHA PACUYETOB HEPEKYPCUBHBIX ITUPPOBBIX (UIBTPOB.
Pacyer ko3¢ (uLMEeHTOB, UMITyJIbCHAs pPEaKLMsl, YaCTOTHAs XapaKTEpUCTUKA Ha
npumepe guibtpa MHK 1-ro nopsinka.

24. OxapakTepu3yliTeé OCHOBHBIC THIIBI JAaTYMKOB, HCIIOIb3yEMbIX B
MEAMIIMHE U OUOJIOTHH.

25. JladiTe ompeneneHWe BEIWYMHAM: MOTPEIIHOCTh MPeoOpa3oBaHus,
TOYHOCTb U JUAINA30H, IOPOT UyBCTBUTEIBHOCTH.

26. U3meputenpHble ~ LleNM ~ NOPSIMOTO U YPaBHOBEUIMBAIOLIETO
npeoOpa3zoBaHus.

27. Oxapakrepu3ylTe yCTPOMCTBO U OCHOBHBIE MAapaMETPbl JIEKTPOIOB
AIEKTPOKAPANOTPadoB U dJeKTpo3HIehanorpadoB, METATUUECKUX U CTEKJISTHHBIX
3JIEKTPOJIOB JJIsl PETUCTPALIMU BHYTPUKIIETOYHBIX U MEMOPAHHBIX IOTEHIIUAJIOB.

28. Pe3ucTuBHBIC TaTUYMKH.

29. TlomymnpoBogHUKOBBIE (QoTompeoOpazoBaTeid U UX HCIOJIb30BaHUE B
MEIULIMHCKOUW armaparype.

30. OxapakrtepusyiiTe 00JaCTH IPUMEHEHUSI TEPMOJAATYMKOB B MEIUITUHE.

31. IIbe3onnekTpuueckue  npeoOpa3oBaTenu:  NPUHLMI  JEHCTBUA,
KOHCTPYKLMHU, THUIIOBOE NPUMEHEHHE B TEPaNeBTHUUECKON M JUArHOCTHUECKOMN
amnmaparype.

32. TlomyuuTe OCHOBHBIE COOTHOIICHHUS, XapaKTEPU3YIOIIHE EHCTBUE
OOpaTHBIX CBA3EH Ha MapaMeTpbl U3BMEPUTEIILHOTO YCUIUTEIIS.

33.  Onummre yCTpOHUCTBO U MPUMEHEHHE NU3MEPHUTETHHBIX MOAYJISITOPOB U

JEMOYJIATOPOB.



34. IlpuBenute W OOBACHUTE TUIOBBIE CXEMbI (DUIBTPOB B ammaparype
OMOMEIUIIMHCKOTO HA3HAYCHHUS.

35. OxapakTepusyiTe OCHOBHBIE CXEMbI TIOCTPOCHHUS FEHEPATOPOB.

IIpuMepHBIN NIEpeYeHb BONMPOCOB K 3a4eTy
B 7 cemecTpe

Tema 1. BBenenue. OCHOBHbIE TEPMUHBI U TOHSTHSL SJIEKTPOTEXHUKHU U
AIEKTPOHUKH

1. ba3oBbIe 3aKOHBI AIEKTPOHHON TEXHUKH.

2. OCHOBHbIC TIOHATHUSI, XaPAKTEPUCTUKU U COOTHONICHUS: KOIDPUITUEHT
nepeaauu, GUIbTpaIKs HIDKHUX U BEPXHUX YacTOT.

3. OnepaunOHHBIA YCHUJIUTENIb KaK OCHOBAa DJIEKTPOHHBIX YCTPOMCTB.
OcHoBHble xapakTepucTukn OVY: BXOJHOE U BBIXOAHOE COMNPOTHUBIICHUS,
HaIpsHKEHUST CMEUIEHUsT U Jpeiida, BXOJHbIE M BBIXOJHBIE TOKH, YAaCTOTHBIC
CBONCTBA.

4. CtpykTypHas cxeMa u3MeputTens OuomoTeHuanoB — ycuiutens bII
(YBII). TpeboBanus k xapakrepuctukam Y bII.

5. JIuneiiHple U HEIMHEWHBIE aHAJIOTOBBIE CXEeMbI Ha 0a3ze aHajaoroBeix OV:
WHBEPTHUPYIOIINE U HE UHBEPTUPYIOILINE YCUITUTENH,

6. JIuHeiiHble U HEJIMHEWHbIE aHAJIOTOBBIE CXEeMbI Ha 0a3ze aHaioroBbix OVY:
CYMMAaTOpPBI, UHTETPATOPHI, AKTUBHBIC (PUIIBTPBI, KOMITAPATOPHI.

7. OCHOBHBIE TIOHSITHS, XapPAKTEPUCTUKU U COOTHOIICHUS: KOIDPUITUEHT
ycuseHus auddepeHiuanbHoro curuana, kodgduiuent ocinadieHus: cuHda3zHoro
curHasa, KodhOUIIMEHT PeKEKIINU, YACTOTHBIE CBOMCTRA.

8. NHCTpyMEHTAJIbHBIA YCUIIUTENb, PACUET APAMETPOB.

Tema 2. ITonsiTHe 0 curHaIax OMOJOTHYECKOTO MIPOUCXOKIASHHS (2 Yyac).

1. U3nyuyeHus denaoBeka U MOpoKaarole (GUu3ndecKue mois, UCIoab3yeMble

AJIs1 JUArHoCTUKHU U TCPaIlriu.



2. Krnaccudukamusi mo BHIYy NEPBUYHBIX CHUTHAJIOB (OMOMOTEHIIMATIBI,
AJIEKTPONPOBOJIHOCTh, ~ OMOMEXaHWYECKHE M aKyCTHUeckue  IPQEKTHI,

OMOMAarHeTu3M U JIp. BUJIbI U3TyUYEeHUN U PU3UUECKUX MOJIEH ).

Tewma 3. buonorenuansl kak ocHoBHOM BuJl BC u ux usmepenue (2 yac).

1. Dnextpuyeckoe I0OJ€ - OCHOBA IMPOSIBICHUS KU3HEAEITEIBHOCTH.
[TpoucxoxneHrne 6MONOTEHIINAIOB, YKBUBAJIEHTHAs cxeMa UcTouHMKa BII.

2. BII pa3nuuHbIX PYHKIMOHAIBHBIX TPYIII KU3HEIEATEIbHOCTH: UX (popma,
AMIUTUTYJHBI M YacCTOTHBIM Juana3oHbl MposiBieHUs. CrnocoObl U mpoOsieMbl
peructpanuu bII.

3. DneKkTpoapl Kak JaT4MKW Npu peructpauuu BIl: Buabl, ocobeHHOCTH
peanusanuu, YKBUBAJIEHTHBIE CXEMbI, METPOJIOTHYECKHE TPEOOBAHUSI.

4. DNEeKTPOIHBIN MOTEHIHAN KaK (haKTOp CHUCTEMATHYECKON U CiydailHOM
MIOTPEIIHOCTHA U3MEPEHUS.

5. O6001enHas skBUBajeHTHas cxema uamepenus bIl ¢ 6uooOnekTa.

Tewma 4. [Tomexu npu U3MEpEeHNIX Ha OMOJIOTUYECKNX 00bekTax (2 yac)

1. Ilpupoga © HMCTOYHMKHA TOMEX MPHU  DJIEKTPOPU3UOIOTHIECKUX
UCCIIEIOBAHMSIX

2. Knaccudukanus BII Ha ocHOBe 0000IIEHHONW 3KBUBAJICHTHON CXEMBbI
HU3MEpEHUS.

3. OpraHu3allUOHHbIE W METOJIOJOTUYECKUE IyTH UCKIIOYEHUS WU
OcJ1a0JIeHHs TOMEX.

4. TpeboBanus K BXOAHBIM 1iernsiMm MIT: BxoHOe conpoTuBieHue, pazdaiaHc
BXOJIHOTO COIPOTHUBJICHHS, KOX(hUIMEHT ocnabieHus CuH(A3HOTO CHUTHAJIA,

KO3 PUITMEHT peKEKIIHH.

Tema 5. CxeMOTEeXHMKA UCKIIFOUEHUSI WJIM OcJia0ieHus moMmex (2 yac)



1. AnmapatHeie MeTOAbI O0paOOTKM OMOMEIUIMHCKAX CHUTHAJIOB Kak
CPEICTBO OOPHOBI C TOMEXAMH.

1.1. DxpanupoBanue ¢ 3anyinenueM yepes OC

1.2. IIpuMeHeHnE COTNIACYIOMNX U NHCTPYMEHTAIBHBIX YCUIIUTENEH

1.3. CormacoBanne CIEKTPAJIBHBIX CBOMCTB CHTHala C YaCTOTHBIMH
XapaKTepUCTUKaMH yCHIINTENeH (aHaorosas (puiabTpanus),

1.4. Ilpumenenune TpaHcPOPMATOPHBIX M ONTHUECKUX MpeoOpa3zoBaTeiei.

2. OOoOuIeHHbIE HKBUBAJIECHTHBIE M CTPYKTYpHbIE CcXeMbl. OCHOBHBIE
xapaktepucThku. CooctBeHHbIE IIyMbl OY.

3. IlpumeHeHHE BCIOMOTATENbHBIX YCTPOMCTB: BTOPUYHBIE HCTOYHUKH
NUTaHMsI, YCTPOMUCTBA KAJIMOPOBKH, YCTPOMCTBA 3alllUThl OT MEpPEHANPSIKEHUS 10

BXOJY.

Tema 6. udposas punbrparus kak cpeicTBO ociadieHus nomex (2 gac).

1. Hudpossie dbunbtpel (D). O6mme noustus: HUD (KUX-bunbtpsr),
PII® (BUX-punbtpsel). 2. OcHOBHBIE noctomHcTBa [ID. MMmmynbscHas peakius
bunbTpoB. OYyHKIMS OTKIIMKA.

3. Onpenenenre UMIyJIbCHOM peakiuu. [lepenarounsie hyHKIMM GUITBTPOB.

4. YacrotHbeie xapakTepuctuku (QpuibTpoB. OOmue mnonsTtHs. OCHOBHBIE
CBONCTBA.

5. B3aumHasi kOHBepTalus TUMIOB (PMIBTPOB. THUIIOBBIE METOABI pacyeTa U
ONTUMU3AIMU PUITHTPOB.

6. [TonsiTHe 0: TIIaBHOM YaCTOTHOM JHMana3oHe, yactote HaiikBucra, sBieHun
['nGca, BeCOBBIX QYHKIUSAX.

7. Ctpykrypnble cxembl LL®. I'padsr punbTpoB. Coennnenus GuibTpoB.

8. OuIbTphl Cly4alHBIX cuUTHANIOB. Du3MUYEcKas CYNIHOCTb (PrIbTpanuu

ryMoB 1 rtomex. 9. OcoObie BUABI (PUIBTPOB: CTIAKUBAIOIINE, ONITUMAIIbHBIE.

Tema 7. OOoOmeHHass CTPYKTypHas cxema dJeKTpoHHoro MII

ANEKTPOPU3UOIOTHIECKOT0 Ha3HAUYCHUS (2 yac)



1. O6o6mennas cTpykrypHas cxema anektponHoro MII. Kommonentsr MIT
B CTPYKTYype, KpaTKasi XapakTepuCcThKa (YHKIIH, CBONCTB U TpeboBanuii. OcoObie

U o01Me KOMIIOHEHTHI CTPYKTYphl MII.

Tema 8. MUKpPOKOHTPOJUIEPH KaK CPEIACTBO HWHTEUICKTYaTu3aluU

MEJIUIIMHCKON TEXHUKH JIF0O0TO ypoBHS (2 yac).

1. Ucropus pazButuss MukpokoHTposiepoB (MK), ux mecro, poiab u
NEPCHEKTUBBl B 00pabOTKE MEIMIMHCKUX CUTHaNOB. Kiaccupukanus 1eneBoro
HazHaueHus MK mo pasmepy nanHHbiX (8-mu, 16-u, 32-X) U CTpyKType KOMaH]
(CISC u RISC).

2. Tlonsatne O NPUHCTOHCKOM M rapBapackoi apxutektype MK. Buaer
namsaTi B MK, Ha3HaueHue 1 0coOOEHHOCTH.

3. IloHsATHE O CTPYKTYpE U OPTaHU3ALMH IPOLIECCOPHOTO siipa: apuPMETUKO-
JIOTUYECKOE YCTPOMCTBO, AKKYMYJISATOPBI, HUKJIMYECKOE CIBUIOBOE YCTPOWCTBO,
JOTIOJTHUTENBHBIA YMHOKHUTEb-CYMMATOp, IIIMHHAS CTPYKTYpA.

4. Bayrpennee ycrpoiictBo MK na npumepe MK AT91SAM7256.

5. OcHOBBI cOBpeMEHHOT0 ITporpammupoBannst MK: nporpaMMmupoBaHue Ha
BBICOKOM YPOBHE, Pa3HOBHIHOCTH KOMIIWJIATOPOB (Kak nporpamMMHble naketsl [AR,
Keil, GCC,), cocTaB makeTa HCXOIHBIX TEKCTOB.

6. IloHaTue o MporpaMMHO-aNMapaTHBIX CPEACTBAX OTJIAJIKH MPOTpaMM U

3arpysku B [1T113Y MK.

Tema 9. UnTtepdeticel mudpoBoro ooOMeHa JaHHBIMU. 3aKkitoueHue (2 gac).

1. ITpumenenne obmMeHa JaHHBIMH B IIUGPOBOM (opMaTe Kak HEOOXOIMMOE
ycioBue pazutuss MII, kak Ha BHYTpEHHEM YpPOBHE (MEXMHUKPOCXEMHBIM,
MEXOJIOYHBIN), TAK U BO BHE.

2. IlepcrneKTHUBHOCTh TOCJIEAOBATENILHOTO OOMEHa, (QU3MYECKUuil U

JIOTUYECKUM YPOBHH OpraHU3aIUH.



3. Illupoko pacmpocTpaHEHHBIE MPOTOKOJBI MOCIEAOBATEIILHOIO OOMEHa:
UART, RS232C, RS485, USB, 12C, CAN — wuctopus pa3pabOTKH W aBTOPHI,
OCHOBHOC Ha3HAYCHHE M TEXHHYECKHUE IMapaMeTpbl, 0COOCHHOCTH (PU3HUYECCKOTO U
JIOTUYECKOTO YPOBHEH OpraHU3aIiy.

B 8 cemecTpe

Tema 1. BBegenue. Dnekrpruueckue n3MepeHus B MeInLIuHe (2 yac).

1. JlaT4YuKku HEPNEKTPUUYECKUX BEIUYUH, PETUCTPUPYEMBIX JICKTPOHHBIMHU
npubopaMu W HMX UCIHOJb30BaHUME B MeaunuHe. OCHOBHBIE CBEACHUS O
WU3MEPUTEILHBIX MPeoOpa3oBaTeNsIX U UX KJIacCU(pUKAIIUS.

2. [IlorpemHoct mnpeoOpa3oBaHUsi, TOYHOCTh M JIMANA30H, [OPOT
YyBCTBUTENBHOCTU. OOIIMN MPUHIMI JOCTHKEHUS HauOoJbie 3(p(HEeKTUBHOCTH
CpEJICTB U3MEPECHUU.

3. [IpuHIun cormacoBaHusi COMPOTUBICHUN PeoOpa3zoBaTENICH.

4. smepuTenbHbIE IIENU MPSIMOTO U YPaBHOBEIIMBAIOIIETO MTPeoOpa3oBaHUs.

JInHaMu4yecKre CBOMCTBA CPEACTB U3MEPEHUM.

Tewma 2. JlaTunku, mpeobpa3oBaTesid, CEHCOPHI M UX BOIIOIUS. (2 Jac)

1. DnexTpoasl W MHUKPOAJICKTpOAbl. Pe3uctuBHBIE W (POTO JATUMKH.
[ToynmpoBOTHUKOBEIE, TEPMOIJIEKTPUIECKUE U MbE302JICKTPUIECKUE
npeodpaszoBarenu. [IpuHIUN IeMCTBUSA, YCTPOHCTBO, XapaKTEPUCTUKU U 00JIACTH
IPUMEHEHUS.

2. JlaTyuku HEIJEKTPUUYECKUX BEIMYUH, PETUCTPUPYEMBIX DIIEKTPOHHBIMHU
npubopaMu W WX UCIONb30BaHWEe B MeauiuHe. (OCHOBHBIC CBEICHUS O
U3MEPUTENTFHBIX MTPeo0pa3oBaTeNsaX U UX KiacCu(UKaIus.

3.IlorpemHocTH  mpeoOpa3oBaHWSA, TOYHOCTh M JUAMA30H, IOPOT
YyBCTBUTEJIILHOCTH. OOIIMI MPUHIUI AOCTHXKEHUST HanOobiel d(phekTHBHOCTH
cpencTs usMepeHuit. [IpuHIMNI cornacoBaHus COMPOTUBICHUN mpeoOpa3zoBaTeneil.

W3mepurtenbHble 1ENud MPSMOrO U YPaBHOBELIMBAIOIIETO IPeoOpa3oBaHUS.



JlnHamMu4eckne CBOMCTBA CPENCTB U3MEPEHUMN

4. Panuanmonnbsie U (HOTOINEKTpUUECKUE TTPHOOPHI A1 POTOMETPUIECKHIX
U3MEPEHUI U JIJIsl perucTpaluu HHGPaKpacHOTo U yabTpadruoIeTOBOrO N3TyYEHUS.
[TorynnpOBOJTHUKOBBIE PEHTT€HOAATUNKH.

5. CaeroBble, BOJBTAMIIEPHBIE U  CIIEKTPAJIBHBIE  XapaKTEPUCTUKU
dotonatunkoB. [IpuMenenue ¢GOTONPUOOPOB B MEAUIIMHCKON 3JIEKTPOHHOU
anmnaparype u B npuOopax s OMOXMMHUYECKOro aHaimsa. [loynpoBogHUKOBEIE
dboTonpueMHUKH. POTOINEKTPUUECKUE YMHOXKHUTENIU, CXEMbl UX BKIIOYCHHS U
00JaCTH IPUMEHEHMUS.

6. OOnacTy NPUMEHEHUS TEPMOJATYUKOB B MEAUIMHE. DJIEKTPOHHbBIE
MEAMIIMHCKHE TEPMOMETPBI. YCTPOWCTBA TEPMOPETYISIIMM B OMOXMMHUYECKUX
nabopatopusx. [Ilpumenenne poToaaTINKOB, YyBCTBUTENBHBIX K MHPPAKPACHOMY
U3IIyYEHHUIO, U1l U3MEPEHHS TEMIIEPATYPhl KOXKHBIX TIOKPOBOB.

7. llpuHuun JOeUcTBUA M YCTPOMCTBO MEAULMHCKUX TEIJIOBU30POB.
TepMOaHEMOMETPUYECKUE HU3MEPUTENN JIETOYHOW BEHTWISIIMHU. ODJIEKTPOHHBIC
MEIULUHCKUE TEPMOMETPBI.

8. ®usnueckas npupoaa nee3odddexra. Konerpykuuu npeodpazoBaresnei.
Crnenuguyeckue norpemHocTy. [Ibe3031ekTpuyecKkue JaTYuKU YIbTPa3ByKOBOTO
U3y4eHUs] Ha OCHOBE THTaHaTa Oapusi, UCHOJb3yeMble B Y3 TepaneBTUUECKONW U

JIAArHOCTUYECKOM armapaType.

Tema 3. Ananoro-uudpossie mpeodpazoBarenu (2 yac)

1. Amnamoro-mudpoBsie mnpeobOpaszoBarenu (AILIIl) xak ycTpoiicTBa
npeoOpa3oBaHusi  «HampsbkeHue-ko». OcHoBHble — xapaktepuctuku — AIIL:
paspermiaromiasi CriocOOHOCTh, HAIpPSHKECHUE TOJIHOW IKaJbl, HadalbHAs TOYKa
npeoOpa3oBaHus, IIIar KBAaHTOBAaHWS, WHTETpaibHas u auddepeHnnanpHas
HEJIMHEHHOCTH, ITyMbl KBAHTOBaHUS, allepTyPHOE BPEMHI.

2. Knaccudukanus ALl mo cxeMOTeXHMYECKHM MPHUHIIMIIAM TOCTPOCHUS

npeoOpa3zoBaHusl. Ocobennoctu CUI'Ma-JieJbTa-peoopa3zoBaHus KaK



COBPEMEHHOTO aIlapaTHOrO CPEJICTBAa MOJABICHHUS IIYyMOB KBAaHTOBAHHS TPHU
BBICOKOM pa3pelIaromiei crnocooHOCTH.

Tema 4. [{udpo-ananorossie npeodpazoBarenu (2 4ac)

1. Hudpo-ananoroeie mnpeoOpazoBatenu (LIAIl) kak ycTtpoiicTBa
npeoOpa3oBaHusi  «Koj-HampsbkeHue». OcHoBHble — xapakTepucTuku — L[AIL.

CxeMoTexHHUYecKue npuHIuUIbl noctpoenus LIATL

Tema 5. OyHKIMOHAIBHBIE Y3JIbl AJIEKTPOHHBIX YCTPOWCTB MEIUIIMHCKOTO

Ha3HaueHus (2 Jac)

1. U3mepurensubie ycuiutenu. OOpaTHbIE CBSI3M M UX MPUMEHEHHUE IS
MOBBIIIIEHUS SKCILUTYyaTallMOHHBIX XapaKTEePUCTUK U3MEPUTEIbHBIX YCUIIUTEIICH.

2. W3mepuTenbHble MOIYJISATOPBl U AemMonyisTopbl. Ouibtpbl. Turosbie
CXEMbl IMACCHUBHBIX M AaKTUBHBIX (UIBTPOB B ammaparype OHOMEIUIIMHCKOTO
Ha3HAYCHUSI.

3. 'enepaTopbl U BBIXOJIHBIE KACKA bl U3TyYAOIIUX YCTPOUCTB. ['eHepaTopsl
C BHEIIIHUM BO30YXKICHUEM.

4. CormnacoBaHue BbIX0/1a OKOHEUHOTO KacKaJia ¥ U3JIyvarollei Harpy3KHu.

Tema 6. CTpykTypa U CXEMOTEXHUKA JHUArHOCTUYECKUX MPUOOPOB H
YCTPOMCTB (2 yac)

1. TunoBeie NprEMBbI CXEMHOU peain3alii U3MEPUTEIbHBIX KaHAJIOB.

2. CTpyKTypHBIE€ CXeMbl COBPEMEHHBIX MPUOOPOB U amnmapaToB TOMOTrpadpuu
(na mpumepe MUT, TT'uT, MPT u nip.) ¢ anekTpoHHO#M 00paboTKON MH(DOpMAUK.

3. Peructpupytomue xananet OKI, 33I, Omoku peorpadum u
dhoHoKkapuorpaduu.

Tema 7. CTpykTypa M CXEMOTEXHMKA TEPANEBTUYECKUX allllapaToB H
YCTPOMCTB (2 vac)

1. CTpyKkTypHBIE CXEMbI COBPEMEHHON TEpaneBTUUECKON aImaparypsl
ANEKTPUYECKUMU M MArHUTHBIMM ToisiMu: TanbBanuzauuu, HY, BY, CBY,

Ja3epHON Teparuu.



2. Cospemennsle anmnapatel TMC, TTI'nT crumynsuun.

3. OyHKIMOHAJIBHBIE y3Jbl CHJIOBOM YaCTH  3JIEKTPOAIAPATypPhI
MEIUIMHCKOIO Ha3HA4YeHUs. YIbTPa3ByKOBas TEpaleBTUYECKas TEXHUKA.
DNEeKTPOHHBIE 3IEKTPOCTUMYISATOPHI TKaHEH, opraHoB. DyHKIIMOHATIBHBIE CXEMBI
CUCTEM.

Tema 17. DnexkrpoOe30nacHOCTh CPEACTB MEAMIMHCKHX 3JIEKTPOHHBIX
JUArHOCTHYECKUX MPUOOPOB U (PU3NOTEPANeBTHUECKUX allapaToB. 3akioueHue (2
gac).

l. Tunoseie IIPUEMBI CXEMHOM peanm3anuu oOecrieueHus
AIEKTPOOE30MACHOCTU (PUBHOTEPANEBTUUECKUX aNNapaToB U JUArHOCTUYECKHUX
puOOpoB (TIOCTOSIHHBIMN, TEPEMEHHBIM, UMITYJIbCHBINA, BbICOKOYACTOTHBIM, CBY,
KBY, TI'm)

2. TunoBble NpUEMBbl TEXHOJIOTMUYECKOIO M METOAMYECKOTO OOecrneueHus
anekTpoOe3onacHocTu. [IpuMepsl oOecnieueHus 3MeKTPoOE30MaCHOCTH.

Tema 18. Hoselimne OTKpbITUS M pa3pabOTKU B o0nactu (U3UMKH U
IIEKTPOHUKH U UX IPUKJIAJHOE 3HAUECHHE JIJIs1 IPUMEHEHHUS B CIIELUATIU3UPOBAHHOM

000pyI0BaHUU U MEIUIIMHCKUX U3ACIHsIX (2 Jac).

KpnTepnn OLICHUBAHUA CTYJACHTA HA 3a49€TE M0 JTUCHUILIHHE

«Mennunncxaa IJIEKTPOHUKA»

ban Ouen
JIBI Ka 3ayera/ TpebGoBanus K c(hOopMUPOBAHHBIM
(pe | APK3aMeHa KOMITETEHIIUSIM
WTUHTOBO

1 OLICHKH)




OneHka «OTIMYHO» BBICTABISIETCS CTYICHTY,
€clid OH TIIyOOKO M MPOYHO YCBOWJI MPOTPAMMHBIN
MaTepua,

HNCYCPIIBIBAIOIIC, IIoCJCa0BaTCIbHO,

YETKO M JIOTUYECKH CTPOMHO €ro M3jaraer, yMeeT

«3aumeHo» | TECHO YBSI3BIBATh TEOPHIO C MPAKTUKOH, CBOOOTHO
/ CHpaBIISIETCS C 3aJadyaMH, BOIPOCAMU U JPYTUMHU
«OMAUYHO) | BUIAMH  TPUMEHEHHWS  3HAHWUW, TpUYEeM  HE
3aTPYQHSETCS C OTBETOM TIpU BUIOW3MCHEHUU
3aJlaHul, UCIOJIb3yeT B  OTBETE  Marepual
MOHOTpadUIECKOMN JUTEPATYPHI, MIPaBUIIHLHO
00OCHOBBIBAET MPUHATOE PEIICHUE.
OreHKa «XOpOIIIO» BBICTABIIACTCA CTYACHTY,
€Clii OH TBEPJAO 3HAET MaTepHuall, TPaMOTHO U IO
CyIIECTBY  M3JaraeT  €ro, He  JoIycKas
«3aumenoy/ | CylIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC,
«xopouioy | IPABUILHO TMPUMEHSET TEOPETUUYECKHUE TMOJIOKEHUS
Py PENICHUH MPAKTUYEeCKUX BOMPOCOB M 3ajad,
BJIaZICET HEOOXOIMMBIMU HAaBBIKAMH U TIPUEMAMHU UX
BBITIOJIHCHHUSI.
OreHka «yI0BIETBOPUTEILHOY BBICTABIIACTCS
CTYJIEHTY, €CJIM OH UMEET 3HAHUS TOJIbKO OCHOBHOTO
«3a4meHo» _
/ MaTepuaia, HO He YCBOWJI €ro JeTaJiel, TOMyCKaeT
HETOYHOCTH, HEJ0CTaTOYHO IIPaBUIIbHBIC
«y00671eme
(bOopMyITHPOBKH, HapyIICHUS JIOTUYECKOMN
OpUmMenbHoO

»

MMOCJICAOBATCIBHOCTH B HU3JIOKCHHUH IIPOTIrPaMMHOIO

MaTepuajia, HCHOBITBIBAET  3aTPYAHEHUS  IIPU

BBIIIOJIHCHHUHU IIPAKTHYCCKUX pa60T.

«He
3qumeHoy /

«Heyooesne

OL[CHKa «CHCYOOBJICTBOPUTCIIBHO»

BBICTABJIACTCA  CTYACHTY, KOTOpBIﬁ HC 3HACT

3HAQYUTENBHOM 4YacTU IPOrPAMMHOIO MaTepuana,




HO»

meopunmieilb

OOJIBIIIUMH

JIOMYCKAeT CYIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C
3aTpyAHEHUSIMU

MpaKTUYECKUe paboThI.

BBIITOJIHACT

OueHouyHbIe CpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlNU

Kpurepun ouenku:

Kputepuu ornieHKH npe3eHTalu JOKIaaa

50-60 61-75 76-85 86-100
IIEHK | OaJJIoB 0aioB 0aioB OaioB
a (HeyoBie (ynoBietTs (xopor1o) (OTIMYHO)
TBOPUTEIIBHO) OPUTEIIHHO)
Coneprkanue KpuTepreB
pute
pun
Tema He Tema Tema Tema
packpsITa. packpeITa HE | pacKphITA. packpbITa
OTCyTCTBYIOT MOJIHOCTBIO. [IpoBenen ITOJTHOCTBIO.
BBIBOJIBI. BriBo1BI HE | aHAJIH3 6e3 | [IpoBenen
. CHCIIaHBl W/WIIH | IPUBJICYCHUS aHaIH3 C
§ BBIBOJIBI HE | JIOTIOJTHUTENIbHOMN | TPUBJICUCHUEM
% 000CHOBAHHBI. auteparypsl. He | mononHutensHOU
é BCC BBIBOJIBI | JINTEPATYPHI.
Q
& caenanbl  w/win | BeiBoIbI
000CHOBAHBI. 000CHOBAHBHI.




IIpencrasn IIpencrasn IIpencrasn [Ipencrasn
semast semast semast semast
uHopMarms uHpopManus He | uHGOpMaLUs HE | UHpOpMaIus
JOTUYECKH  HE | CHCTEMATU3UPOB | CUCTEMATHU3HPOB | CHCTEMATU3UPOB
CBsI3aHa. He |ana w/wim He | aHa U | aHa,
UCIIOJIb30BAHBI MOCJIEIOBATENbH | TOCJIEIOBATEIbH | TOCIIEI0BATEIbH
npodeccuonanbH | a. Mcronp3oBano | a. Mcmoap30BaHo (@ W JIOTHYECKH

% bIC TEPMUHBI. 1-2 Ooiiee 2 | cBsA3aHa.

% npodeccroHanpH | mpodeccuonanbl | Mcmoas3oBano

% BIX TEPMHUHA. BIX TEPMHUHOB. Oonee 5

I% npodecCuOHANIbH
BIX TEPMHUHOB.

He Hcnonszo Hcnons3o [[Iupoxko
UCIIOJIb30BAHBI BaHbI BaHbI HCIIOJIb30BaHBI
TEXHOJIOTHH TEXHOJIOTUH TEXHOJIOTHH TEXHOJIOTHH
Power Point. | Power Point | Power Point. He | (Power Point wu

o Bonbire 4 | gvactmudo.  3-4 | Gonee 2 ommOOK | Ap.).

E OIIUOOK B | OIIMOKHK B|B OTCyTCTBYIOT

§ IPEACTaBIIEMON | IIPEACTABIAEMON | MPEJICTABISIEMON | OITMOKHU B

=2 o

S uH(popmanuu. uH(popMaIuu. uH(popManuu. MIPEACTABIIIEMOMN
uH(popMaIuu.

g Her Tonpko OTtBeThl Ha OtBeThl Ha

OTBETOB Ha | OTBETHI Ha | BOTIPOCHI ITOJTHBIC | BOTIPOCHI

_ BOITPOCHI. aJIeMEHTapHbIE W/ YaCTUYHO | TIOJIHBIE, C

§ BOTIPOCHI. TIOJTHBIE. MIpUBEJCHUEM

S MPUMEPOB W/UIH

DATITNNACLTY

MOSACHEHUU.

Kpurepuu omieHku 10KI1a1a, BEIOJIHEHHOTO B (hOpMeE TIPEe3eHTAIUN:




100-86 6anoB BBICTABIISAETCS CTYACHTY, €CIIU CTYACHT BhIpa3ui CBOE MHEHHE
o cpopMyIUpPOBaHHOW MpoOieMe, apryMEHTUPOBAJI €ro, TOYHO ONpEAEIUB ee
coJiepkaHue U cocrapistonie. IlpuBeneHpl JaHHBIE OTEYECTBEHHOM U 3apyOeKHOM
JUTEpaTyphl, CTATUCTUYECKUE CBEACHUSA, WHGOpMalUs HOPMATHBHO-IIPABOBOTO
xapaktepa. CTygeHT 3HaeT M BJAJEET  HABBIKOM  CaMOCTOSITEIIBHOM
UCCIIEIOBATENbCKOM pabOThl MO TEME HCCIEIOBaHMS; METOJAMU U INpUEeMaMu
aHalli3a TEOPETUYECKUX W/WIM MPAKTHUYECKUX aCHEKTOB H3ydaeMoil o0nacTu.
dakTHueckux OMMOOK, CBSI3aHHBIX C NOHMMaHUEM MpPOOJIEMbI, HET; TpaduuecKu

paboTa opopmiieHa MPaBUIBHO.

85-76 OamioB - paboTa XapakTEpPHU3yeTCs] CMBICIOBOM IEIbHOCTHIO,
CBSI3HOCTBIO U MOCJIEOBATEIFHOCTBIO U3TIOKEHUS; OMYIIEHO He Oomnee 1 ommoku
npu OOBSICHEHWH CMBICIA WM cojepxaHusi mpoOiembl. s aprymeHTanuu
MPUBOJSITCS JTAaHHBIC OTE€UYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[TpoleMOHCTPUPOBAHEI HCCIICOBATEILCKAEC YMEHHS W HaBBIKH. (DaKTHYECKHX
OIIMOOK, CBSI3aHHBIX C TOHUMAaHUEM TTPOOJIeMbI, HET. JlOMyIIeHbI O/THA-[BE ONTHOKN

B 0()OpMJIEHUU PAOOTHI.

75-61 Gamn - CTyAEHT MPOBOIUT JOCTATOYHO CAMOCTOSATENBHBIN aHaIHN3
OCHOBHBIX ATallOB W CMBICIIOBBIX COCTABJIIOIINX MPOOJIEMBI; TOHUMAET 0a30BbIC
OCHOBBI M TEOPETHUYECKOE 000CHOBaHUE BEIOpAaHHOM TeMbl. [[puBiieueHbl OCHOBHBIC
MCTOYHUKH T10 paccMaTpuBaeMoit Teme. JlomyiieHo He 6osee 2 ommbOK B CMBICTE

WM COJEP’KaHUU MPoOIeMbl, 0hOpMIIEHUH PaOOTHI.

60-50 GamtoB - ecnu paboTa MpEACTaBISIET COOOM MepecKa3aHHBbIM WU
MOJTHOCTBIO TIEPEMUCAHHBIM HCXOJHBIM TEKCT, 0e3 Kakux Obl TO HH OBLIO
KOMMEHTapHeB, aHam3a. He packpbiTa CTpyKTypa v TEOpETUUYECKasi COCTABIISIONIAS
Tembl. JlomymieHo Tpu uind Oosee TpeX OHIMOOK B CMBICJIOBOM COJICpKAHUU

packpbeIBaeMoil mpooOsieMbl, B 0OPMIICHUHU PaOOTHI.
JlaHHbIE JJI51 yUeTa yCcneBaeMoCTH CTY/IeHTOB

Tabnuia MakCUMaJIbHBIX OQJIJIOB 10 BUJIaM YYeOHOM e TEIbHOCTU



1 4 5
[IpakTnueckue CamocTosTenbHas
Cemectp
3aHATHUA pabota TEC]
1,2 54 36

HporpaMMa OIlCHUBAHUSA yqeﬁﬂoﬁ ACATECJIBHOCTH CTYJACHTA

[TocemaeMocTh, OMpOC, aKTUBHOCTh U Jp. 32 oguH cemectp — oT 0 mo 30

0aJuIoB.

Hp AKTHYCCKHUC 3aHATHIA

KOHTpOJ'IB BBIIIOJIHCHH S ITPAKTHYCCKHUX SaI[aHI/Iﬁ B TCYCHHUC OJJHOI'O CEMECTpPa

- ot 0 1o 30 GamIoB.

CamocrosiTenbHas padboTa

[ToaroToBka 1 pedepata m oT4yeTa MO MOATOTOBICHHOMY pedepaTy

(moxmaz (ot 0 1o 5), oTBeTHI HA Bompockl 1o pedepaty (ot 0 g0 5 6amioB),

orieHka pedepara no conaepxanuto (ot 0 7o 10 6amnon)). Makcumanbao 20

0aJuIoB.

ABTOMaTI/IBI/IpOBaHHOC TCCTUPOBAHHUC

He npenycmotpeno.

Jpyrue Bubl yueOHON AESITENbHOCTH

He npenycmotpeno.

[IpomexxyTouHast aTTecTauus

[Ipu npoBeeHNN TPOMEKYTOUHOM aTTECTALINU

OTBET Ha «OTJIMYHO» olleHnBaeTcs ot 31 mo 40 6amios;

OTBET Ha «XOpoIoy oreHruBaeTcs oT 21 1o 30 6aios;

OTBET Ha «yJIOBJICTBOPUTEIIBHOY» olleHHBaeTcs oT 11 1020 6aios;

OTBCT HAa «KHCYJOBJICTBOPUTCIBbHO» OLCHUBACTCA OT 0 I[OIO 0asIoB.



Taxum 06pazom, MakCHMaIbHO BO3MOKHAS CyMMa OaJljIoB 3a BCE BUIbI
y4eOHOM JEeATEeIbHOCTH CTyJIEeHTa 3a 1 ceMecTp IO JUCUUILIMHE

«MeaunuHcKkas 3JeKTpoHrKay coctanisier 100 6amios

[Tepecuer MOJTyYeHHOU CTYJICHTOM CYMMBI OaJsIoB

10 AN CHUIIJINHC ((MCI[I/IHI/IHCKaH QJICKTPOHHKA» B OICHKY

bamel OneHka

86—-100 GamioB «OTIINYHO

71-85 GannoB «XOPOIIIO»

51-70 6ainoB «YJIOBJIETBOPUTEIBHO

50 OamioB WU «HEYJIOBJIETBOPUTEIHHOY
MEHBIIIe

PEUTUHI KAUECTBA OCBOEHUS IUCIUIIJINHBI

CornacHo pEUTHUHIOBOM CHCTEMOM TEKYIIUW KOHTPOJIb MPOU3BOAMUTCS B
TEUEHUE CeMecTpa MyTeM OAJJIbHOM OLICHKM KauecTBa YCBOECHHS TEOPETUYECKOTO
Matepuana (OTBEThl Ha BOINPOCHl KOHTPOJBHBIX pabOT) W  Ppe3yabTaTOB
MPAKTUYECKON NEATeNbHOCTH (pEIIeHHe 3a/1ay, BBIMOJIHEHUE WHIWBHIYATbHBIX
3aJJaHUM ¥ OTYETOB).

B Teuenune cemecTpa NpeayCMOTPEHBI HECKOJBKO KOH(EpEeHII-HEIEINH.
[IpomexxyTouHas aTrecTanusi (3K3aMeH, 3a4eT) MPOU3BOAUTCS B KOHIIE ceMecTpa
TaKke TyTeM OauIbHOM  OleHKU. HTOTOBBIM  pEeUTUHT  OmpeAessieTcs
CYMMHpPOBAaHHEM OaJJIOB TEKyIleld OIICHKM B TEYCHHE ceMecTpa U OajioB
MIPOMEXKYTOUYHOM aTTECTAllMM B KOHIIE CEMECTpa IO Pe3yjbTaTaM 3K3aMeEHa.
MaxkcuManbHbI UTOrOBBIN peHTHHT cooTBeTcTBYeT 100 Gammam (60 OamioB —
TeKyIas oreHka B cemectpe, 40 0amioB — MPOMEXyTOUHAsI aTTeCTallds B KOHIIC

ceMecTpa).



Peiitunr-nian OCBOCHHUA MOJYJIA IMPUKIaJAbIBACTCA OTACJIBHBIM

JAOKYMCHTOM.



[Tpunoxenue 3

MMHHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCHUICKOM
OEJIEPALIINU
CDCI[epaJILHOG rocygapCTBEHHOC aBTOHOMHOC 06pa30BaT€JIBHO€ YUPCIKIACHUC
BBICIIIETO MPO(ECCHOHATBLHOTO 00pa30BaHUS

«/lanpHEeBOCTOUHBIN (efepabHbIIl YHUBEPCUTET)

(ABDY)

| —

[IKOJIA BUOME/INILMNHbI

METOJUYECKHUE YKA3AHUA

0 TUCIUTIINHE « MeTUIMHCKAs JICKTPOHUKA»
Hanpasnenue noarorosku — 30.05.02, Menunuackas 6nodusnka

dopma MOArOTOBKU: OYHAs
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[IpakTHyeckue 3amaHus COCTABIEHBI TaKUM 00pa3oM, 4TO B HHUX BCErnaa
COZIEPKUTCS MpobIeMHas 3a1a4a OMOMETUIIMHCKON HHKEHEPHH, 3aJJaHUE, KOTOPOe
TpeOyeTcs BBINONHUTH. JlJI1 YCHEIIHOTO BBIIOJHEHUS 3aJaHus HEOO0XOAMMO
OINPEJENNUTh CPEACTBA, KOTOPHIE MOTYT MOHAJOOUTHCS, a TAK)KE UCXOIHBIE TAHHBIE,
IPUCYTCTBYIOIIME B ONMUCAHUM MpoOseMbl U 3aaaud. Bug m ¢opma pesynbrara
noapasyMeBarorcss B 3amaHuu. CopepkaHue MPAKTUYECKOTO 3aHATHSA IIPU
IIOATOTOBKE K KOTOPOMY HCIIOJB3YETCsS 3aJaHHE, KaK IIPaBWIIO, MOIPAa3yMeEBaET
HEKOTOPBIN CTaHIAapPTHBIN aJITOPUTM, IIPHU BBIIIOJHEHUH KOTOPOTO OYyAET JOCTUTHYT
JKEJIAeMBbIN PE3yJIbTarT.

Ha npakTrueckux 3aHATUAX MOXKET MPOBOAUTHCS 3acilyllIMBaHUE pedepaToB
0 TEME IPAKTHYECKOro 3aHsAThA. KaxIpli CTyaeHT 3a BpeMs IpOBEACHUS
NPAKTUYECKUX 3aHATUM JIOJDKEH BBICTYIIUTH C JOKJIAJOM IO BBIOPAHHOMY UM
pedepary. Tembl peepaToB IpHUBEIEHBI B 3aJaHUSX JI51 CAMOCTOSITENbHOM PaOOTHI.
Pedepart nomken conepxkath He MeHee 10 cTpanui popmarta A4 B coliepiKaTeIbHON
YaCTH, JTOJHKHO IPUCYTCTBOBATH BBEACHUE C LEISAMH M 3a7a4aMu, 3aKIIOUEHHUE C
KpaTKMUMHU BBIBOJAMH U CIHCOK HCIOJB30BaHHOM MpH HamucaHUM pedepara
auTepaTypsl. Bpems BBICTYIUIEHUSI OJHOTO CTYJEHTA C OTBETaMH Ha BOmpockl 10 —

15 MunHyT, Ha KOKIaL OTBOAUTCS 7 - 10 MUHYT.

IlepeyeHb KpPaTKUX TECT — OMPOCOB IO OCHOBAM MeIUIIMHCKOM

3JIEKTPOHUKH

JlaT4uky - yCTpOHCTBa, KOTOPbIE TPEOOPa3yoT:
a) MaJble HApsDKEHUS B HANPsDKEHUS O0JIbIIeH BETMUUHBI
b) asiekTpudecKre BETUYMHBI B HEAJICKTPUUECKUE

C) HCIJICKTPUICCKUC BCIIMYHHLBI B 3JICKTPHUYCCKHC

Ha3nauenue ycTpoiicTB oToOpaxeHus: uHGOpMaIiu:
a) MmpeacTaBleHNe MeIUKO-Ononornueckoil nuupopmanuu B popme, ynooHoH

I BOCIIPUATHUA



b) npeoOpa3oBaHue CBETOBOW SHEPTUU B SHEPTUIO SJEKTPUUECKOTO TOKA

¢) mpeoOpa3oBaHUE HEIJEKTPUUECKUX BEITUYUH B DJICKTPUUECKUE

['eHepaTop cMHyCOMIATBHBIX KOJICOaHUH TIPpeTHA3HAYCH JTSI TIOJTYYCHUS:
a) UMITYJIbCHBIX KOJIeOaHUI
b) rapMOHMYECKHX AJIEKTPOMArHUTHBIX KOJIeOaHUH

C) IEKTPOMArHUTHBIX KOJIEOaHUI CIIOKHON POpMBI

[Ipu nomemnieHnn 00bEKTa MEXKIY JJIEKTpoJamMu B anmnapate Y BU-repanuu:
a) HApyIIAETCs AMIUIUTYAHOE YCIIOBUE FE€HEPALINH

b) u3mensiercs coOCTBEHHAsl YacTOTa KOHTYpa MalleHTa

C) U3MEHSETCsl COOCTBEHHAsI 4acToTa KojeOaHul Ko0Jie0aTeIbHOrO KOHTYpa

reHepaTopa

Jlist ipeoOpa3oBaHus MajbIX SJEKTPUUYCCKUX CHUTHAJIOB B JJICKTPUUYCCKHEC
CUTHAJIBI OOJIBIICH BETUIMHBI HCIIOJIB3YIOTCS:

a) JaTYHUKH

b) ycrnmtenu

C) TeHEpaTOPhI

d) peructpupymoiue ycTpoiucTBa

3aBucUMOCTh KO3 (ULIMEHTAa YCUJICHUS YCUJIUTEIS OT YacTOThl BXOJHOIO
HaIpsHKEHUS TPU IOCTOSIHCTBE €r0 aMILJIMTYAbl HA3bIBAETCS:

a) BXOJIHOW XapaKTepUCTUKON

b) aMmIIUTYAHOU XapaKTEPUCTUKOM

C) YaCTOTHOW XapaKTePUCTUKOU

d) monocoi npomnyckaHus

I[HI/ITGJILHOCTBIO IMay3bl UMITYJIbCHOT'O TOKa Ha3bIBACTCA:

a) HHTCpBaJI BPEMCHHM OT Haydajla HMIIYJbCa 0 Haydajla CICAYIOIICTO



UMITYJIbCA
b) uHTEpBaa BpeMEHH OT KOHIIAa UMITYJIbCa 0 Hayaja CJIEAYIONIEro UMITYJIbCca

C) HHTCPBAJ BPpCMCHH OT Hadajld UMITYJIbCa 10 KOHIIA 3TOTO UMITYJIbCA

WMmmynbcHbIE — KOJeOaHHS — MPSAMOYrOIbHOW  (DOpPMBI,  CO3IaBacMbIe
MYJIbTHBHOPATOPOM, MOT'YT MCIIOJIb30BAThCS IS IEIIEH:

a) Tepanuu

b) nuarHocTukH

C) Tepamnuu U JUArHOCTUKU

['enepatopbl CHHYCOMJANBHBIX JIEKTPOMArHUTHBIX KOJIEOAHUN COCTaBIISIOT
OCHOBY:

a) anmaparoB JJIsl rajJbBaHU3AIUN

b) anmaparoB aiis YBY - repanuu

C) ammapaToB s 3JIEKTpodopesa

K ycTpoiictBam 0ToOpakeHus HHPOpMAUU OTHOCATCS:
a) CaMOMUCLIbI

b) HCTOYHUKH TTEPEMEHHOTO TOKA

C) JaTYHKH

d) ycunurenu

Ycunurenn SBasSeTCs OJHOM UX OCHOBHBIX COCTAaBHBIX YaCTEH:
a) annapata Y BU-repanun

b) anexTposniudanorpada

C) ammapara Jisl TajibBaHU3aluN

d) reHeparopa CHHYCOUAIBHBIX KOJICOAHU

VYcnoBus yCuIeHUs 3JEKTPUUECKUX CUTHATIOB 0€3 UCKaXKEHHM ONpeAestoTCs

C IIOMOIIBIO:



a) BXOJHOM XapaKTEPUCTUKH YCUIIUTEIS
b) aMIIUTYAHON U YaCTOTHOM XapaKTePUCTUK yCUITUTEIIS

C) BBIXO/IHOM XapaKTEPUCTUKU YCUITUTEIS

Kosdduiment  ycuieHuss  yCHIHMTENsT TNPA  HM3MEHEHHH  9acTOTHI
AIIEKTPUYIECKOTO CUTHAJIA B TIPE/IENIax MOJIOCHI MPOITYCKaHUS:

a) OCTaéTcs MOCTOSSHHBIM

b) ymeHsbI1aeTCS

C) YBEJIMUMBACTCS

OnHOM M3 OCHOBHBIX COCTAaBHBIX YacTel AJieKTpokapauorpada sBiseTcs:
a) KOHTYp HalueHTa
b) reHepaTop CUHYCOMIAJIbHBIX KOJEOaHUN

C) DJIEKTPOHHBINA YCUIIUTEIb

JIMMTENbHOCTHIO UMITYJIBCA HAa3bIBACTCS:

a) MHTEpBaJ BPEMEHU OT Hayaja OJHOI0 UMIYJIbCa 10 Havyaja CJIeayIOLEero
MMITYJIbCA

b) uHTEpBaJ BpEMEHHU OT Havajaa UMIYJIbCa JO KOHIIA TOTO UMITYJIbCa

C) UHTEpBaJ BPEMEHHM, B TEUCHUE KOTOPOIrO HAIpPSKEHUE HapacTaeT 0

MaKCHUMAJIbHOI'O 3HAYCHMU

[TpocTreiimas ¢pyHKIMOHAIBHAS cXeMa MIPUOOpa MEAUITMHCKON TUAarHOCTUKHU
COCTOMT U3 MOCIEA0BATEIBHOCTH YCTPOUCTB:

a) TeHepaTop — NMpeodpa3zoBaTesib— YCHIUTEINb

b) ycTpoWcTBO chEMa — DIEKTPOHHBIM YCWIHTEIb — YCTPOWCTBO
0TOOpakeHus UHQPOpMaIUn

C) DJIEKTPOHHBIA YCUIIUTENb — JATYUK —> CaMOIHUCEI]

HpI/I YCUJICHHH JJICKTPHUUYCCKUX CUTHAJIOB YCUIIUTCICM:



a) He JOJDKHA U3MEHATHCA (DOpMa YCHIIMBAEMbIX CUTHAJIOB
b) He AOKHA U3MEHATHCS aMIUIUTY/AAa YCUIIMBAEMbIX CUTHAJIOB
C) HE JOJDKHA U3MEHATHCS MOIIHOCTh YCHIIMBAEMbIX CUTHAJIOB

d) momKHO OBITH K3MEHEHHE YaCTOTHI YCUIIMBAEMOTO CHTHAJIA

[Tpu YBY — Tepanuu, BO3ACHCTBYIOIIUM Ha YeJIOBEKa (DAKTOPOM SIBIISETCS:
a) 3JIEKTPOMArHUTHHIE BOJIHbI

b) nmepeMeHHOE AIEKTPUUECKOE OJIe

C) IEPEMEHHOE MAarHUTHOE T0JIE

d) mepeMeHHBII 3EKTPUUECKUN TOK

€) MOCTOSTHHBIN JIEKTPUIECKUM TOK

[Ipu quarepMuun, BO3IEHCTBYIONIUM Ha YeJIOBeKa (haKTOPOM SIBIISIETCSI:
a) SJIEKTPOMArHUTHBIE BOJIHBI

b) nepeMeHHOE AIIEKTPUUECKOE MOJIE

C) IepeMEHHOE MarHuTHOE T0JIe

d) mepemMeHHBII ANEKTPUUECKUIN TOK

€) HOCTOSIHHBIHN 3JIEKTPUUECKHIT TOK

[Ipu MHAYKTOTEpPMUH, BO3JEHCTBYIOLIUM Ha YeJIOBEKa (PaKTOPOM SIBIISIETCS:
a) 2JIEKTPOMAarHUTHHIE BOJIHBI

b) nepeMeHHOe NEKTPUIECKOE MOJIe

C) MEpEMEHHOE MAarHUTHOE T0JIE

d) mepeMeHHBII IEKTPUICCKHUI TOK

€) MOCTOSTHHBIN 3JIEKTPUYECKUNA TOK

I[Ipu CMB u JIMB — tepamnuu, BO3ACHCTBYIOIINM Ha YelloBeKa (HhakTopom
SIBJISICTCSI:
a) DJIEKTPOMArHUTHBIE BOJTHBI

b) nepeMeHHOe NEKTPUIECKOE MOJIe



C) IEPEMEHHOE MAarHUTHOE TOJIE
d) mepeMeHHBII PIEKTPUIECKUN TOK

€) MOCTOSIHHBIM JICKTPUICCKUIN TOK

[Tpu ranpBaHU3aMK BO3AEHCTBYIONIMM Ha YeJIOBeKa (DaKTOPOM SIBIISICTCA:
a) DJIEKTPOMArHUTHBIE BOJIHBI

b) nepeMeHHOE IEKTPUIECKOe M0JIe

C) epeMeHHOe MarHUTHOE T10JIe

d) mepeMeHHBII 3EKTPUUECKUN TOK

€) MOCTOSTHHBIN 3JIEKTPUUYECKUI TOK

[Ipumenenne YBY — Ttepanum Ha dacrtorax, nOpuHATBIX B Poccuw,
s dexTUBHO AJIs Mporpesa:

a) TURJIEKTPUYECKUX TKaHEH OpraHn3Ma YeJloBeKa

b) mpoBoOASIIIUX AIIEKTPHUUYECKUI TOK TKAHEH OpraHU3Ma YeioBeKa

) c1aboNPOBOAAIINX TKAHEH

[Ipumenenue Merona quarepmMuu 3PGHEKTUBHO JIJIs1 TPOrpeBa:
a) c1abonpoBOASIIMX TKAHEW OpraHr3Ma uyeloBeKa
b) NpoBOASIIMX ANEKTPUUECKHUI TOK TKAaHEH OpraHU3Ma YeloBeKa

C) METOJi YHUBEPCAJIEH, IPUMEHSETCS U B IEPBOM, U BO BTOPOM CIIy4asix

[IpumeHeHre MeToa UHIYKTOTEPMHUH 3(PPEKTUBHO ISl IPOrpeBa:
a) IURJIEKTPUYECKUX TKAHEH OpraHu3Ma YeloBeKa
b) NpoBOASIIMX ANEKTPUUECKHUI TOK TKaHEH OpraHu3Ma YeloBeKa

C) METOJi YHUBEPCAJIEH, MPUMEHSETCS U B IEPBOM, U BO BTOPOM CIIy4asx

JlaTyuky, B KOTOPBIX IIOJ BIHMSHUEM HU3MEPSIEMON HEIIEKTPUUECKOU
BEJINYMHBI IIPOUCXOUT U3MEHEHHUE OJTHOTO U3 €ro MapaMeTpOB, HA3bIBAKOTCS:

a) aKTUBHBIMU



b) maccuBHBIMU

Jlatauku,  KOTOpble  MpeoOpa3yroT  HENIEKTPUYECKHE  BEIUYUHBI
HEIOCPEJICTBEHHO B AJIEKTPUUECKHUE (TOK, HAMPSIKEHUE), HA3BIBAIOTCS:
a) aKTUBHBIMU

b) nmaccuBHBIMU

Kakoii W3 mnepeunciaeHHBIX DJJIEMEHTOB BXOAUT B COCTaB TIeHeparopa
CUHYCOUJATBHBIX KOJICOAHUI?

a) DJIEKTPUYECKUI BEHTUIIb

b) kosiebaTebHBIN KOHTYP

C) PNEKTPUUYECKUN PUIBTP

d) naTunx?

Kaxkoe usuveckoe sBIEHNE UCIIOIB3YETCS IS TTOTYICHHUS WHIYKITMOHHOTO
TOKa B KOJieOaTeIbHOM KOHTYpe?

a) TEPMODJIEKTPOHHOU SMUCCUU

b) 2JIeKTpOMarHUTHON UHIYKIIUH

C) mpeoOpa3oBaHUs TETIOBON YHEPTUU B DIEKTPUUECKYIO?

NneanbHpll KoJIeOaTeIbHBIN KOHTYP COCTOHT H3:
a) KOHJIEHCATOpa U aKTUBHOTO COMPOTUBIICHUS
b) KaTylIK1 UHAYKTUBHOCTH U KOHJIEHCATOPA

C) HICTOYHUKA TOKA U KaTyIIKA WHIYKTUBHOCTH

d) AKTUBHOT'O COIMPOTUBJICHHA N KaTYIIKH HHAYKTUBHOCTH

KonTyp nauuenta B anmaparax YBY - Tepanuu 1 MHIYKTOTEPMUH:
a) MOJKJIIOUEH HEMOCPEICTBEHHO K aHOAHOM LIeTIH reHepaTopa
b) HHIYKTUBHO CBSI3aH C KOJeOATEIbHBIM KOHTYPOM T€HEepaTopa

C) BKJIFOYEH B 1I€TIh CMEIIEHUS TPUOa



Kontyp manmenTa B anmaparax s Y BU-tepannu u MHIyKTOTEpPMUHU EPET

IIPOBEJICHUEM TMPOIIETyphl HACTPAUBACTCS
a) Ha 4acTOTY KoJie0aTeIbHOI0 KOHTYpa reHeparopa
b) Tak, 4TOOBI BBITIOJIHUIOCH AMILTUTYIHOE YCIOBHE TCHEPAIUN

C) TaK, 4TOOBI BBINIOJHUIIOCH (PA30BOE YCIOBUE TeHEpallUn

Yactora koneOaHuii TepameBTUYECKOro KoHTypa YBU —
ONPENEIACTCS:

a) DJEKTPOEMKOCTHIO KOHAEHCATOpa U HWHIYKTUBHOCTBIO
VHYKTUBHOCTHU TEPANEBTUYECKOTO KOHTYpa

b) wactoroii konebanuit LC -reHepaTopa

aliapara

KATYIIKH

C) TEIIOBBIM 3P (HEKTOM IMPU MPOBEICHNUN TEPANEBTUUECKON MPOIEAYPHI

CoOCTBEHHYI0 4acTOTy KoJieOaHUM TepaneBTUYECKOro KoHtypa YBU —

anmapara MOXHO BbUucIUTh 1o dopmyne (L u C — UHAYKTUBHOCTh U EMKOCTD

KOHJICHCATOpa):

Kakue uckaxenus oyayt Haomogatrses s Usx = 0,01Cos(2n-50t) [B] B

ycunurene ¢ nonocout nponyckanus 0,1 - 100 I'u u Ukp = 0,02 B?
a) aMIUTUTYAHbIE
b) aMIITUTYyAHBIE ¥ YaCTOTHBIC
C) 4aCTOTHBIC

d) uckaxxenwnii ue Oymer?

AMIUTUTYAHBIX UCKQ)KEHUN YCUIIMBAEMOTO CUTHANIa He Oy/eT, ecllu:

a) Usx > Ukp
b) Usx < Uxkp

YacTOoTHBIE UCKAKEHUS MOI'yT H8.6J'II-OI[3TI>C}I IIpHu YCUIICHUU:



a) TOJIBKO IMPOCTHIX CUTHAJIOB
b) TOJIBKO CIIOXKHBIX CHTHAJIOB

C) JIFOOBIX CUTHAJIOB

Ha Bxon ycunurens ¢ nonocoit npomyckanus 10 - 200 I'u u Ukp = 0,05 B
MOJIaeTCsl CUHyCcOonaaIbHOE HanpsibkeHue ¢ yactoroi 500 I'u u ammutyaoi 30 MB.
Kakue nckaxxenus OyayT HaOMIOATHCS IS 3TOrO CUTHaja?

a) aMIUTUTYIHbIC

b) yacToTHBIE

C) aMIUTUTYAHBIC U YaCTOTHBIC

d) Hukakue?

YacTOTHBIX HCKAKEHUH YCUIIMBAEMOTO CUTHAJIA He OyJIeT, eclu:
a) aMIUTUTYJa HaNIpsDKEHUsI HEe IPEBBIIAeT KPUTUUECKOTO 3HAUCHUS
b) BCe 4acTOTHI €ro CEKTPa HAXOAATCS B MpeeaxX MoJ0Chl MPONyCKaHUs

¢) K03 PUIMEHT YCUICHUS HE MEHSETCS B IIpeeiax MoJ0Chl MPOIYyCKaHUS

AMITTUTYTHBIE UCKAKEHUS MOTYT HAOIIOAATHCS TIPU YCUIICHUH:
a) TOJIBKO MPOCTHIX CUTHAJIOB

b) TOJIBKO CJIOHBIX CUTHAJIOB

C) TEX U IPyTrUx

dopMHUPYIOIIHE ETH MPeTHA3SHAYCHBI JIJIS:
a) TeHEPUPOBAHKS UMITYJILCHBIX HAMPSHKEHUN
b) npeoOpazoBanus POPMbI UMITYJILCHBIX U CUHYCOUTTBHBIX HAMPSIKCHUI

¢) nmpeobpazoBaHus GOPMBI TOJBKO CHHYCOMIAEHBIX HAIIPSKEHUN

Ycnosuem auddepeHIupoBaHus NPSIMOYTOJIbHBIX UMITYJIbCOB HAMPSKEHUS
RC - uenbto siBnsiercss (R — omuueckoe comportusienue, C — 30eKTPOEMKOCTh

KOHJICHCATOpa):



a) IUTENBHOCTh UMITysbca > RC
b) nurenbHOCTh UMIynbca >> RC
C) UIMTEIBHOCTh UMIyJbca < RC

d) amutenbHOCTH UMITysbea << RC

[Ipu muddepeHnpOBaHUN TPSIMOYTOJIBHBIX HMITYJIBCOB  IOJIYYAIOTCS
UMITYJIBCHI:

a) OCTPOYTOJIbHBIE OJJHOMOJISIPHBIE

b) ocTpoyroabpHbIe pa3HONOISPHbBIE

C) TPEYTroJIbHBIE OJTHOMOISIPHBIC

[Ipn nHTETPpUPOBAHNHU NPAMOYTOJIBHBIX UMITYJIbCOB MTOJTYYarOTCS UMITYJIbCHI:
a) OCTPOYTOJIbHBIE OTHONOJISIPHBIE
b) ocTpoyrosbHbIe pa3HOMOSPHBIE

C) TPEYTroJIbHBIE OJTHOMOISIPHBIC

VYcnoBreM MHTETPUPOBAHMS MPSIMOYTOJIBHBIX UMITYJIbCOB HanpspkeHus RC-
neneto sBusiercs (R — ommueckoe compotusnenne, C — 2JIEKTPOEMKOCTD
KOHJIEHCATOpa):

a) JUIUTENIbHOCTh uMmIyJibca < RC

b) nnutenbHOCTH uMITysbca << RC

C) IIUTENBHOCTh UMITyJIbca > RC

d) nmuTensHOCTh UMITYJIbCa >> RC

€) IIUTENBHOCTh nMItysbca = RC

Kakas w3 snexkrpuyeckux Iened, M300paxE€HHBIX HA CXeMmax, SBISACTCS

UHTETrpupyroniei?

Kakass u3 snexkTpuueckux Iernei, M300paxEHHBIX Ha CXEMax, SBIAETCA

nuddepennupyromein?



Kaxkas niens n3o0OpaxxeHa Ha cxeme?
a) UHTETpUpYyIOIIas

b) nuddepermupyromas

C) HU Ta HU Apyras?

Kakas uens n3o0paxena Ha cxeme?

a) MHTETpUPYIOLIas

b) nuddepennupyroias

C) HU Ta HU Apyras?

NmnynbcHOE HanpsbKkeHue, n300pak€HHOE Ha TpaduKe, UMEEeT aMILTUTYY:
a) 30 MB
b) 20 MB

c¢) 60 Mkc

NmmynbcHOE HanpsbKEeHHE, 1300paxEHHOE Ha rpaduKe, UMEET JITUTEIbHOCTD
UMITYJIbCA:

a) 40 MKc

b) 10 mkc

¢) 20 Mxc

NmmyibcHOE HampspKeHUe, 1300pak€HHOE Ha TpadrKe, IMEeT [UTHTeITLHOCTD
nays3bl:

a) 10 Mxc

b) 20 mkc

c) 40 Mxc

d) 60 mkc



NmmynbcHOE HampspKeHne, n300pakéHHOE Ha TpaduKe, IMEET MEPUOI;
a) 10 Mxc
b) 20 Mxc
c) 40 Mkc
d) 60 mkc

OcHoBOIl NPUOOPOB MJIsI PETUCTPALIMM BBICOKOYACTOTHBIX IPOIIECCOB
SIBJISIFOTCSI:

a) CaMOITUCIIBI

b) akTUBHBIC U TTACCUBHBIC TATIYUKHU

C) DJICKTPOHHO-JTy4YEBbIC TPYOKH

d) renepaTopsl CHHYCOUIATbHBIX KOJICOAHUI

OCHOBHBIMU XapaKTEPUCTUKAMH YCTPOMCTB PETUCTPALUU U OTOOpaKEHUS
uH(pOpMaUU ABISIOTCS:

a) pa3Mepbl yCTpOoNcTBa 0TOOpaxeHHsI MHPOpPMAIMK U YyBCTBUTEIBHOCTh

b) ckopocTh "pazBepTKH" perUCTPUPYEMOTO CUTHAIA BO BPEMEHHU U JIUANa30H
4acTOT

C) YYBCTBUTEIBHOCTh U IMANA30H PETUCTPUPYEMBIX YACTOT

K HH3KO0UaCTOTHBIM yCTpOICTBaM 0TOOpa)keHUs1 UH(POPMALIUU OTHOCSITCSL:
a) 2JIEKTPOMEXAHUYECKHE CAMOITHUCIIBI

b) HICTOYHUKH NTEPEMEHHOTO TOKA

C) JaTYMKH

d) ycunurenu

UyBCTBUTEIBHOCTHIO YCTPOMCTB OTOOPAXKEHUS U PETUCTpaIuu HHOOpMAIuu
ABJISICTCSL:
a) OTHOULIEHHE YacTOThl OTOOPaKaeMOro AJIEKTPUYECKOTO0 CHUTHalla K €ro

aAMILIUTYyAcC



b) OTHOIIEHHE AaMIUIUTYIbl OTOOPaXEHHOTO CHUTHajda K aMIUIMTYAE
0TOOpakaeMoro NIEKTPUIECKOrO CUTHAIIA
C) MPOU3BEACHHE AMIUIUTYIbl OTOOPAKEHHOTO CHUTHAJA W AMIUIMTY/bI

0T06pa>1<aeM0r0 QJICKTPUICCKOI'O CUT'HAJIa

3aBucuMocTth  kod(dunuenta uysctBuTenbHOCcTH  (K)  ycTpoiictBa
OTOOP)KECHUS W PETUCTpali HHPOPMAlMA OT YacCTOTHl OTOOpaKaeMoTo

aneKTpuueckoro curnana (f) umeer BU:

Kontyp manuenta B anmaparax ¥YBY - Tepanuy u HHIyKTOTEpMHUM:
a) MOJAKJIIOUYEH HEMOCPEACTBEHHO K aHOJHOW LIENU I'eHepaTopa
b) MHAYKTHUBHO CBSI3aH C KOJeOATEIbHBIM KOHTYPOM r'€HEepaTopa

C) BKJIFOYCH B ICIIb CMCIICHWA TpUOAa

YcnoBreM corinacoBaHMs KOHTypa NAlMEHTa U TeHeparopa B annapare Y BU
SIBJISICTCS:

a) aMIUTUTYJHOE YCIIOBHE TEHEpaluH SJICKTPOMArHUTHBIX KojeOaHui B
KOHTYpE reHepaTopa

b) paBEHCTBO YaCTOT JIEKTPOMATHUTHBIX KOJIEOAHWN B KOHTYpE TAIlMEeHTa U
B KOHTYpE reHeparopa

c) ¢a3zoBoe yCJIOBHE reHepaluu dJIEKTPOMArHUTHBIX KOJIGOaHUN B KOHTYpE
re’epaTopa

d) coBmageHure aMIUIMTYIHBIX YCJIOBUW B KOHTYpE T€HEepaTopa U B KOHTYpe

MarueHTa

JlaT4uKu ABIAIOTCS DIIEMEHTOM:
a) TepareBTUYECKOM aIapaTyphl
b) nuarHocTuueckux NpuOOpPoB

C) 3JEKTPOCTUMYJIITOPOB



Tunosas 070K — cxema JIEeKTPOHHOTO TUATHOCTHUECKOTO MPHOO0pa BKITIOYAET
B ce0sl ClieIyIolne 00s3aTEIbHbIE AIEMEHTHI:

a) yCTpoiicTBa chbéMa — KOHTYp MAllUEHTa — YCTPONCTBO OTOOpaKEHUS U
perucrpauuu uHGopManuu

b) ycuiIUTENnh ANEKTPUUYECKUX CUTHATIOB — YCTPONCTBA ChéMa — YCTPOICTBO
0TOOpaXeHUs U PETUCTPALUU UHPOPMALIU

C) YCTpPOMCTBO ChEMAa — YCHUIUTEIb —> YCTPONCTBO OTOOPAKEHUA H

perucTpanuu uHGopmanuu

[Ipu ycuneHWM CUHYCOMTATBHBIX JJICKTPUYECKHX CUTHAIOB BO3MOYKHBI
CJIETYIONTNE UCKAKEHUS:

a) TOJIBKO aMIUIUTYHbIE

b) TOJBKO YaCTOTHBIE

C) aMIUTUTYAHbIC U YaCTOTHBIC

d) dazoBbie U yacTOTHBIC

TepaneBTnuecknii METOH, B KOTOPOM BO3JICHUCTBYIOIIMM Ha YEJIOBEKa
dakTopoM SBISIETCA TNEPEMEHHOE BBICOKOYACTOTHOE JJIEKTPUYECKOE TI0JIE,
Ha3bIBACTCS:

a) METOJOM UHAYKTOTEPMHUU

b) merogom YBY — tepanuu

C) METOJOM JUaTePMHUU

d) MetomoM rajpbBaHU3ALUU

TepaneBTUUECKMA METOA, B KOTOPOM BO3JCHMCTBYIOLIMM HA 4YEJIOBEKa
(haKTOPOM SIBJISIETCS ITEPEMEHHOE BHICOKOYACTOTHOE MArHUTHOE IT0JIe, HAa3hIBACTC:

a) METOJOM UHAYKTOTEPMUU

b) meronom YBY — tepanuu

C) METOAOM JMaTepMHUHU

d) MeTom0M rajabBaHHM3aLUU



TepaneBTnuecknii METOZ, B KOTOPOM BO3JICHUCTBYIOIIMM HAa YeEJIOBEKA
(GakTopoM ABISETCA TEPEMEHHBbIH BBICOKOYACTOTHBIA DJJEKTPUUECKUN TOK,
Ha3bIBACTCA:

a) METOJIOM MHIYKTOTEPMHUH

b) merogom YBY — tepanuu

C) METOAOM JIMaTepMHUHU

d) MeTom0M rajapbBaHH3aLNH

TepaneBTruecknii METOH, B KOTOPOM BO3JICHUCTBYIOIIMM Ha YEJIOBEKA
(bakTOpOM SIBJISIETCS MMOCTOSHHBINA ANEKTPUUECKUI TOK, Ha3bIBACTCS:

a) METOJOM UHAYKTOTEPMHUU

b) merogom YBY — tepanuu

C) METOJOM JIMaTePMUHU

d) MetomoM rajbBaHU3AIUM.

KOHTpOJIbHLIe BOIIPOCHI AJId IMOATOTOBKH K 3a4Y€TY H JK3aMCHY

1. HcrouHvkun OHOCHUTHANOB 3JlEKTpUYecKol mnpupoasl. Ilonstue o
ouonotenimanax (bIl). Dnexkrpuyeckue xapakTepUCTUKU UCTOUHUKOB BIT.

2. DneKTpuuecKne JaTYuky B MeauimHe. [IpuHmmm paboTel, yCcTpOMCTBO,
pa3HOBUAHOCTH. [TapamMeTphl TaTYMKOB U TIOMEXH, CBSI3aHHBIEC C UX IPUMEHEHHUEM.

3. Knaccudukanus moMex Tmpu  INEKTPOYUINIECKUX HU3MEPCHHUSIX.
[IprunHel, IPUMEPHL.

4, CtopoHHHE TIOMEXH TIPH DJIEKTPOPUINYECKUX HM3MEPEHUSX Ha
6roo0bexTe. CriocoObI 3aIUTHl OT CTOPOHHUX TTOMEX.

5. MeToaudeckre TOMEXH TPU AIEKTPOPUZHUECKUX H3MEPEHHSIX Ha

0noo0wrexTe. CnocoObI 3aUThHl OT METOAUYECKUX TOMEX.



6. CTpykTypHas cxema u3Mepurens OnonoreHuanoB — ycuiaurens bIl
(VBII). TpeboBanus k xapaktepuctrkam Y BII.

1. [Tonsarue o6 anamoro-mudpoBoM npeodpa3zoBaHuu. J(UcKpeTruzanus u
KBaHTOBaHue. AneptypHoe Bpems. Knaccupukamms ALTL

8. Crarnueckue mnapamerpsl ALIL. JnHamuueckue mapametpsr ALIIL
[Iymer AL CrpykTypHass cxema, MPUHIUI JACHCTBUS M  IApaMETPHI
napauiensHbeix ALl O6mactu npuMeHeHusl.

Q. ALTI nmocnenoBaTeabHOT0 cueTa v MOCIeI0BATEIHLHOTO MTPUOIMKEHUS.
CrpykTypHasd cxeMa, NOpUHIUO JACHCTBUS, NapamMeTpbl M  OCOOEHHOCTH
nocienoBaTenbHbIX AL paznuunoro tumna. O6nacTu NpUMEHEHHS.

10. Mmuorocrynenuatreie  AIlIl. MHoOrotakTHple  MOCIEAOBATEIBHO-
napasuienbabie ALIL Konseepusie ALIIL. CtpykTypHas cxema, NpUHIUIT IEUCTBUSA,
napaMeTpsl U 0COOEHHOCTU MocienoBaTenbHo-napaenbubix AL pasnuynoro
tuna. O0nactu npumenenus. He BBonum

11. Hurerpupyroume ALl kak cnoco6 00pbOBI C IlyMaMu ¥ MOMEXaMHU.
Nurerpupyronue curma-gensra ALIL u ux paznoBunnoctu. CTpykTypHas cxema,
OPUHIMI JIEWCTBUS, MapamMeTpsl U ocobeHHoctu curma-aenbra ALIl. Obnactu
IPUMEHEHUS.

12. Tlonsitue o 1mMdpo-aHATIOTOBOM MpeoOpazoBaHuu. CTaTHYEeCKUe
napametpbl LAIl. {unamuueckue mapamerpsl LIAIL. Hlymer IIAIL. O6nactu
IIPUMEHEHUS.

13. CrpykrypHble cxeMbl, npuHuuN naeuctBus u mnapametpsl LAIL c
CYMMHPOBAHHEM BECOBBIX TOKOB. OCOOEHHOCTH CXEMOTEXHUUECKUX PEIICHUIA.

14. Tlonsitue o MukpokoHTposuiepax. Knaccudukamus u crpykrypa MK.
Hasnauenue cTpykTypHbIX 31eMeHTOB MK 1 uX pa3HOBHIHOCTH.

15. Tlonstue o mpomeccopHoMm smpe. Krmaccudukamms apXuTeKTypbl
npoueccopHoro sAxpa. CocraB M Ha3HAYEHUE CTPYKTYPHBIX 3JIEMEHTOB
IIPOLIECCOPHOTO SAPA.

16. RS- u UART-nporokomst oOmeHa paHHbIMH. Ha3zHaueHwue.

OpraHuzaiusi ¥ XapakTEPUCTHKH MPOTOKOJOB Ha (PU3UYECKOM YpOBHE.



Oco0OeHHOCTH OpraHM3aIlii TMPOTOKOJOB HA JIOTUYECKOM YPOBHE W YpPOBHE
IIPUIIOKECHUM.

17. USB-nporokon oOMeHa paHHbIMU. Hasnauenwe. OpraHuzamusi u
XapaKTEPUCTUKN TTPOTOKOIA Ha (hpu3udeckoM ypoBHE. OCOOEHHOCTH OpTraHU3AINH
MPOTOKOJIA HA IOTUYECKOM YPOBHE U YPOBHE MTPUIIOKEHUH.

18. 12C- wu CAN-nporokoisl oOMeHa JaHHbIMH. HasHaueHwue.
OpraHuzarusi ¥ XapaKTEPUCTHKH TPOTOKOJIOB Ha (U3HUYECKOM YPOBHE.
Oco0OeHHOCTH OpraHu3alMi MPOTOKOJOB HAa JIOTUYECKOM YPOBHE U YpOBHE
IIPUIIOKECHUM.

19. 3amaun 1mdpoBo PUIBTpAlMM B MEIUIUHCKUX OSJICKTPOHHBIX
cuctemax. [lomMexu W mIymbl Kak ciay4yalHble MpoIecChl. benblii mym u ero
bunpTpanys. Y CUieHne IIyMOB NpU (PUIIbTPALUH.

20. [IlonsATHe O HEPEKYPCHUBHBIX U PEKYPCHUBHBIX HUPPOBBIX (UIBTpaAX.
CtpykTypHBIE CXeMbI ITU(POBBIX (HUITBTPOB.

21. HWwmmynbcHas peakuus WISaIbHOTO M peajbHOTO (UIBTPA, TIOHATHE O
yactore HalikBucta W TrJaBHOM YacTOTHOM JuamnaszoHe. fBrnenue [ubOca wu
MIPUMEHEHUE BECOBBIX (DYHKITHIA.

22. OnrumainbHas bunbTparms. Tpu OCHOBHBIX KpUTEpHUs
ONTUMAJbHOCTU. YCIOBHE ONTHUMAIbHOCTU. CuUcCTeMa JHMHEHHBIX YpaBHEHUU
¢unbsTpa Konmoroposa-Bunepa.

23. DTamnbl METOJMKH PACUETOB HEPEKYPCHUBHBIX HHU(PPOBHIX (PUIHTPOB.
Pacuer k03(h(UIIMEHTOB, UMITyJIbCHAS PEAKIUsS, YaCTOTHAs XapaKTECPHCTHKA Ha
npumepe guiibrpa MHK 1-ro nopsinka.

24. OxapakTepu3yhTe OCHOBHBIC THWIIBI JaTYUKOB, HCIIOJIB3yEMbIX B
MEIUIIMHE U OUOJIOTHH.

25. JlaWiTe ompenenieHWe BEIMYMHAM: IMOTPENTHOCTh MPeoOpa3oBaHUs,
TOYHOCTH U JAWAna3oH, MOPOT YyBCTBUTEIHHOCTH.

26. UM3meputenbHble  LleNM ~ OPSIMOTO U ypPaBHOBEIIMBAIOIIETO

npeoOpazoBaHusl.



27. OxapakTepu3ylTe yCTPONCTBO M OCHOBHBIC MapaMeTPhl JIEKTPOJIOB
AeKTpoKapauorpadoB u 3eKkTpodHIedhasorpadoB, METATHYECKUX M CTEKIISTHHBIX
DJIEKTPOJIOB /ISl PETUCTPAIIMU BHYTPUKICTOYHBIX 1 MEMOPAaHHBIX TTOTCHITUAIOB.

28. Pe3ucTuBHBIC TaTYMKH.

29. TlomynpoBogHUKOBBIE QoTompeoOpazoBaTeid U MX HCIOJIb30BaHUE B
MEAMIIMHCKON amnmaparype.

30. OxapakrtepusyiTe 00JaCTH MPUMEHEHHS TEPMOJATUUKOB B METUITHHE.

31. IIpe3onnekTpudeckue  mpeoOpa3oBaTeNy:  NPUHIUIN  JIEHCTBUSA,
KOHCTPYKITMH, THIIOBOE IMPUMEHECHHE B TEPANeBTUUECKOW W JUArHOCTHYCCKOMN
amnmaparype.

32. IlomyuyuTe OCHOBHBIE COOTHOIICHHUS, XapaKTEpU3YIOIIHE JEHCTBUE
oOpaTHBIX CBS3EH Ha MapaMeTPhl U3MEPUTEIIBHOTO YCHITHTEIIA.

33.  Onumure yCTpoMCTBO U MPUMEHEHHE U3MEPUTETHHBIX MOIYJISITOPOB U
JIEMOTYJISITOPOB.

34. IlpuBenute m OOBSCHUTE THUIIOBBIE CXEMbI (UIBTPOB B aIapaType
OMOMEIUIIMHCKOTO Ha3HAYCHHUSI.

35. OxapakTepu3yiTe OCHOBHBIE CXEMbI TOCTPOCHUS T€HEPATOPOB.



