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AHHOTAIUA

PaGouas  mporpamma  yuebHoi  guctmmumabel  “MEJWIMHCKAS
OJIEKTPOHUKA” paspabotana ajisi CTyA€HTOB 4 KypCOB CIELHAIUTETa II0
HaITPaBJICHUIO 30.05.02 — MeaunuHckass Ouo(pU3NKa B COOTBETCTBHH C
TpeboBaHUsIMU (hellepalbHOTO TOCYAaPCTBEHHOIO 00pa30BaTENIbHOIO CTaHAapTa
BBICIIIETO 00pa30BaHMs, YTBEPKIESHHOTO MTprKa3oM MuHUCTEpCTBa 00pa3oBaHus U
Hayku P® u nayku PO ot 11.08.2016 1. No 1012 1 BXOAUT B 0053aTENbHYIO YaCTh
poeCCHOHANTLHOTO KA. Tpya0eMKOCTh AMCIUIUTHHBI cocTaBiseT o 5 3ET.
JlaHHBI KypC TECHO CBSI3aH C JAPYTUMU JUCHMIUIMHAMU W 0Oa3upyeTcs Kak Ha
JUCIUIUIMHAX " (MOyJN)", KOTOpPbIE BKIIIOUAIOT 0a30BYIO YaCTh MIPOTPAMMBI, TaK U
OTHOCAIIIMECA K €€ BapuaTMBHOW dYacTh: “‘Beicmias maremaruka’, “@Ousnka’,
“Undopmaruka, wmeauuuHckas uHPopmartuka”, “O0mas W  MeIUIIMHCKas

onoduszuka”.

Lenpto m3yyeHUs AUCHUIUIMHBI «MEIUIMHCKAsT JJIEKTPOHUKA» SIBISETCS
OCBOCHHE CTYJIEHTAMH TEOPETHUYCCKHX 3HAHWUW W TMPAKTHUYCCKUX HABBIKOB IIO
MPUMEHEHUIO DJICKTPOHHBIX CXEM, CICIHATU3UPOBAHHOTO OOOpYJIOBaHUS U
METUIIMHCKUX U3JIEJNH, TMPEJyCMOTPEHHBIX JUIS HCIOJb30BAaHUS B CBOEH
npodeccuu, MO3BOJIAIONIEMY BBITYCKHUKY YCTHIEITHO padoTaTh B M30paHHOM chepe
nestenbHOCTH B PD 1 3a pyOexom, 001anarh YHHUBEPCAIbHBIMU U MPEAMETHO-
CHEIUATN3UPOBAHHBIMU KOMIETEHIIUSIMHU, CIOCOOCTBYIOIIMMHU €r0 COLMAIbHON

MOOUIBHOCTH, BOCTPEOOBAaHHOCTH Ha PHIHKE TPYy/Aa U YCICIIHONU Kaphepe.

3amaga: [loArOoTOBUTH  BBITYCKHUKOB K TOTOBHOCTH  IPUMEHEHUS
CTICTIMATU3UPOBAHHOTO o00opymoBaHUs U METUITUTHCKHAX U3ICTTUH,
MIPETYCMOTPEHHBIX TSI UCIIOJIB30BaHUs B MPpodecCHOHANBHON cdepe, U HAYIUTh
CTYJICHTOB OCHOBaM aHajuW3a © CHUCTEMaTH3allMd HAyYHO-TCXHHYECKOU
uH(popMaIuu B 00JIaCTH HOBBIX HAIMpPaBICHUW W JOCTWKCHUNU OMOMEIUITMHCKOMN

AIEKTPOHUKH.

J1J1s 3TOTO CTy/IeHTaM HEOOXOAUMO:



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

Ha3HAa4YCHMHAI.

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

COOTBCTCTBUA PCIIACMbIM 3aa49aM.

3. Brnanerp 3HaHUSIMU U HaBBIKAMU IO CHUHTE3Y YCTPOMCTB METUIIMHCKOU
AJIEKTPOHUKU HA YPOBHE (PYHKIIMOHAJIBHBIX OJIOKOB, DJICKTPOHHBIX Y3JI0B U Ha
YpOBHE TMPUHIUIHUAIBHBIX CXEM, YMETh UCIOJIb30BaTh CHEIUATH3UPOBAHHOE
porpaMmMHOe oOecredeHue i MOJEIUPOBAHUS PabOThl U OTJIAJIKK THIIOBBIX
y3JI0B anmnaparypbl OMOMEIUIIMHCKOTO HA3HAUYCHHUS.

JIJist yCHeNHOTO M3y4YeHUsl NUCHUILTUHBI «MeIuIUHCKasT AJIEKTPOHUKAY Y
oOyyJarommxcsi JOJDKHBL OBITh CPOPMHUPOBAHBI CIEAYIOUINE MPEIBAPUTEIIbHBIC
KOMIIETEHIIUU: CIIOCOOHOCTh K aOCTPAaKTHOMY MBIIIJIEHUIO, aHAn3y, cuHTe3y (OK
— 1); TOTOBHOCTh K KOMMYHUKAIIMH B YCTHOM U MMUCbMEHHOU (hopMax Ha PYCCKOM U
MHOCTPAaHHOM S3bIKaX JJI peuieHus 3a1a4 npodeccuonanibHol aestenbHoct (OK
— 8); TOTOBHOCTH peniaTh CTaHIapTHBIC 3a7a4H TPO(PECCHOHATEHOMN NeATeTbHOCTH
C HUCTOJIb30BaHNEM HH(GOPMAIIMOHHBIX, OMOIHMOrpauueckux pecypcoB, MEIUKO-
OHOJIOrnYecKon TEPMUHOJIOTHH, nH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI W YYETOM OCHOBHBIX TpeOoBaHUN WH(OpMAIMOHHON 0€30MacHOCTH
(OIIK — 1); TOTOBHOCTh K HCIOJIb30BAHUIO OCHOBHBIX (DUIUKO-XUMUYECKUX,
MaTeMaTHYECKUX M WHBIX, C€CTCCTBEHHOHAYYHBIX TIOHATHH W METOJOB, IPHU

pemeHnn npodeccroHanbHbIX 3amau (OITK — 5).

B pesymbrate wuW3ydeHWs JaHHOW JIUCHUIUIMHBI Yy  OOYYarOIIUXCS
dbopmupyloTCa  cleAyomue — OOmEKyIbTypHble/  oOmienpodeccuoHanbHbie/

npodeccuOoHaNbHbIE KOMIETEHIIUH (3JIEMEHTHI KOMIIETEHIUH ).



Kon |

Jtanbl (POPMUPOBAHNUS KOMIIETEHIIUN

oro o0OpyI0BaHHS
U METUITTHCKHIX
U30CTINH,
IPETYCMOTPEHHBIX
JUTSL KCTIOJIb30BaHHUS
B

npodeccruoHaIbHON

chepe

(popmyupoBka
KOMIETEeHI[HH
dbusnyeckue OCHOBBI paboTHI
AIIEKTPOHHBIX CXEM, TUIIOBYIO pPealU3alluio U
3Haer
Ha3HAYCHHE (byHKIIMOHATBHBIX y3JI0B
anmapaTypbl METUITTHCKOTO Ha3HAUCHUS
YUTATh PUHIATIAATHHBIC
OIIK -9 ANEKTPUUECKUE CXEMBbI MEUITUHCKHUX
['0TOBHOCTH K ANIEKTPOHHBIX YCTPOWUCTB JTUArHOCTHYECKOTO
IPUMEHEHUIO U TEparneBTUYECKOTO Ha3HAYCHMUs, BBIICISATH
CHEIHATM3UPOBAHH | YMEET | CTPYKTypHBIC B3aMOCBSI3H MEXTY

GyHKIUOHATBHBIMH ~ OJIOKAMH,  OIICHUBATH
XapaKTEPUCTUKH y3JI0B MEIUIMHCKON
anmapaTrypbl C IO3ULIHAN WX COOTBETCTBUS

peuracMbIM 3ala4aM

3HAHMSIMU M HaBbIKAMU [0 CHUHTE3Y
YCTPOWCTB MEIUIMHCKON DJICKTPOHUKU Ha
YPOBHE (yHKUIHOHATBHBIX 0JIOKOB,
AJIIEKTPOHHBIX y3JI0B Ha YpOBHE
Biiageer | NpUHLOMINHAAIBHBIX CXEM, YMETh UCIIOJIb30BATh
CHeUaIu3upOBaHHOE MPOrpaMMHOE
oOecrnieyeHue JUisi MOJEIMPOBaHUs pabOThI U
OTJIAJKM  THUIMOBBIX  Yy3JI0B  ammaparypbl

OMOMEIUIIMHCKOTO Ha3HAYECHU

I[J'ISI (bOpMHpOBaHI/IH BBIIICYKAa3aHHBIX KOMH@TCHHI/Iﬁ B paMKax JUCHHIIJIMHBI

«MenumnuHckas 3JICKTPOHUKAY MIPUMEHSFOTCS CHEAYIOIINE METO/IbI

AKTUBHOTO/MHTEPAKTUBHOTO OOYYEHHS: JICKIIMU — KOH(EpPEHIMHU, MPOOJIEMHbIE



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

(mmoaroroBka u o0OcyxaeHue pedepaTos).

|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH
KYPCA
B 7 cemecTpe
Pa3znea |. Ba3oBble 3aKOHBI JIEKTPOTEXHUKHU U NPe0Opa3oBaHMid
CUTHAJIOB B HeJIMHEHbIX Hensx. [IpakTuyeckue BHIBOABI AJI51 MeIUIITMHCKOMI
TeXHUKH U mpudopocrTpoenus (6 gac.)

Tema 1. BBenenue. OCHOBHBIE TMOHATHSI U 3aAKOHBI JIEKTPUYECKHUX U
MATHUTHBIX Lenei, (pusnyeckrue OCHOBbI JJIeKTPOoTeXHUKH. IIpuMeHeHue B
MeaumuHe (2 gac).

DneMeHThl 3neKTpuueckux nenei. Tomomorndeckue noHATHs. OCHOBHBIE
3aKOHBI JIEKTPUYECKHUX Lieneil. OCHOBHBIE 3aKOHBI MarHUTHBIX 1ernei. ba3oBbie
3aKOHBI JJIEKTPOTeXHHUKM. Pacuer mnpocrenmmx paenurened u3 RC-menen.
[IpakTueckre BBIBOJABI [JII MEAUIIMHCKONM TEXHUKH U TMPUOOPOCTPOCHUS.
OcHoBHbie TOHATUA. CIIOCOOBI MPEACTABICHUS CUHYCOMAAIBHBIX JICKTPUUYECKUX
BeJIMYUH. Pa30BbIE COOTHOIICHUS MEXIYy TOKOM M HamnpspkeHueM. llaccuBHBIN
JIBYXIIOJIFOCHUK B LENH CHHYCOUAAIBHOIO TOKa. Pe30HaHCHbIE SBJICHUS B
JMHENHBIX BJEKTPUUYECKUX MEMAX CHHYCOUJAIBHOTO TOKAa. MOIIHOCTH B LENHU
CUHYCOUJAIBHOTO TOKAa. bamanc MomHOCTEN. Pacuér 31meKTpuyYecKux Lernen npu
MEPUOJIMYECKNX  HECHHYCOUJAIBHBIX  BO3ACHUCTBUAX.  UETHIPEXTIOIMIOCHUKH.
[IpakTryeckue BIBOABI JJIs1 MEIUIIMHCKON TEXHUKHU U IPUOOPOCTPOCHUS

Tema 2. Bo3geilicTBMe CHTHAJOB HAa HeJIMHEHHbIE JJIEMEHTHI.
Bo3aeiictBue MOAYJIMPOBAHHBIX CHUTHAJOB CO CJIO0KHBIM CIHEKTPOM Ha
HeJIMHelHbIe 3JIeMeHThI (2 yac).

IIpeoOpazoBanms curHamoB. Kiacchl HETWHEHHBIX DJEMEHTOB. PeXKHMBI
paboThl HEIWHEWHOro JdyieMeHTa. MeToabl anmpokcuManuu. Bo3zpaeiicTBue
CUTHAJIOB PA3JINYHBIX BUIOB HA HETMHEHHBIX 25ieMeHT. OCHOBHBIE MPE0Opa30BaHMs

CUTHAJIOB B HEJIMHEHWHBIX OJICKTPUYCCKHUX HCIIX U JIMHEHHBIX Oersiax ¢



NepeMEHHBIMU TTapaMeTpamiu. [IpakTruueckre BIBOBI AJIsI MEIUIIMHCKONW TEXHUKHU
U pudopocTpoeHus. Bo3aeicTBre y3KOMOJIOCHOTO CUTHANIAa HA OC3MHEPIIMOHHBIM
HEJIMHEHHEBIN diieMeHT. Bo3nelictBue AM-curnaia Ha H.O. Bo3aelictBue curaaia
CO CJIOXKHBIM CIEKTpoM. [IpakThueckue BBIBOABI ISl MEIUIIMHCKOW TEXHUKHU U
pUOOPOCTPOCHUS

Pasnea |l. bazoBble 3aK0HBI 3JIEKTPOHUKHU U NPeodpa3oBaHuii

curHajion. [IpakTnyeckne BHIBOABI 1JIsl METUIIUHCKON TEXHUKH U

npudopocTpoeHus (2 4ac.)

Tema 3. OCHOBHble TepPpMHUHBI W TNOHSTHUS JJIEKTPOHUKH H
MOJIyIIPOBOHMUKOBOM 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. XapakTepUCTUKU WHJIUKATOPOB M Ja3epoB. [IpakTuka mpuMEHEHHS B
MEJIUIIMHE.

Pa3nen l11. OcHOBBI aHAJIOTOBOW CX€MOTEXHUKHU IJIEKTPOHHBIX
cpeactB. [IpakTuyecKkue BHIBOBI AJIS1 MEAMIMHCKOM TEXHUKH U
npudopocrpoenus (4 yac.)

Tema 4. DJeKTpPOHHbIe YCHJIHTEJbHbIE YCTPOMCTBA. Y CHJIMTENH
MOIIIHOCTH W YCHJIMTEJH NOCTOSTHHOro0 Toka. O6jacTu npuMeHeHHUS B
MeauuuHe. JuddepeHuunanbHble HONIEPALIUOHHBIE YCHJIUTEIU B
MeIUIUHCKOM NMpudopocTpoeHun (2 4ac).

OO6mue cBeaeHHUsT 00 YCWIMTENSX JJICKTPUYECKUX CUTHATOB. (OCHOBHBIC
napaMeTpbl U XapaKTepUCTHKW YCUJIUTENEH. YCUIUTENbHbIE KacKaJbl Ha
OUMONSPHBIX TPAH3UCTOPAX. Y CHIIUTEIBHBIC KACKA/Ibl Ha TIOJIEBBIX TPAH3UCTOPAX.
Pexxumbl pabOThl YCHUIIUTEIBHBIX KAacKaJoB. YCHJIMTENIN C TpaHC(HOpMaTOPHBIM
BKJIIOUCHHEM Harpy3ku. besrpanchopmaTopHbie BYXTaKTHBIE YCHUIIUTEIH.

Yceunurenu nocTossHHOTO Toka. HeKoTopble cXeMHbIE pPElleHHts], UCI0JIb3yEMbIE B



yewinremsix. OOmme cBeneHus. MneanbHbld  ONEpAalMOHHBIA  YCHIIUTENb.
OCHOBHBIE MapaMeTpbl M XapaKTEPUCTUKU ONEPALMOHHBIX  YCUIUTENIECH.
OOpaTHble CBSI3W B YCWIHTEIbHBIX ycTpoicTBax. [Ipumepbl HCIONIb30BaHMS
ONEPallMOHHBIX YCUIIUTENEH U 0OpaTHBIX CBA3EH B HEKOTOPBIX cxemax. Obiactu
IPUMEHEHUS  ONEPAlMOHHBIX  YCWIMTEIEH B  JJIEKTPOHHBIX  CXeMax
OMOMEIMIIMHCKOIO Ha3HAYECHHUS.

Tema 5. I'eHepaTopbl 3JIEKTPHYECKMX KOJIEOAHMHA W 3JIEKTPOHHBbIE
KJII0YM B MeIMIIUHCKOM NMPUOOpocTpoeHun (2 yac).

['eneparopsl 3JIEKTpUYECKHX KOJNEOAHMM M 3JIEKTPOHHBbIE Kiroudn. OOmme
cBelleHUs. ['eHepaTopbl TapMOHHMYECKMX CHUTHaJIOB. KBaplLeBble T'€HEpaTophl.
['eneparopsl  KoJebaHWl  TPSAMOYTOJbHOM  (QOopMbI  (MyJIBTUBUOPATOPHI).
NMnynbcHbIE CHTHABI. JNEKTpoHHBIE Kitoun. Mcnonb3zoBanne MOII-knrouen B
AJIEKTPOHHBIX YCTPOMCTBAX C NEPEKIOYAEMBIMU KOHICHCATOPAMHU.

Paznen V. OcHoBbI 1H(POBOI CXEMOTEXHUKH JI€KTPOHHBIX
cpeacts. [IpakTuyeckue BbIBOABI 1JI1 MEAUIIUHCKOH TEXHUKH U
npudopocrTpoenus (4 yac.)

Tema 6. OCHOBBI TEOPUH JIOTHUYECKHX (MEPEKIIOYATEIbHBIX) (PYHKIMH.
KoMOnHaumoHHbIe TOruYecKue yCTpoucTBa Hu(poBoii TexHuku. Tpurrepsl u
undpoBbie aBTOMATHI (2 4ac).

Jlornyeckue (QYHKIMU MU BJIEMEHThl. AKCHUOMBI, 3aKOHBI, TOXJECTBA MU
TeopeMbl anreOpsl Joruku (OyneBoi anreOpsl). [IpencraBnenue u npeoOpazoBanue
gornyeckux QyHkuuid. IloHsITHE O MUHUMH3ALMM JIOTUYECKUX (YHKUIHUM.
CrpyKTypa ¥ NPUHLIKI JEHCTBUSA JOTUYECKUX 3JIEMEHTOB. OCHOBHBIE TApaMETPHI U
XapaKTepUCTUKU Jiorndeckux odneMeHToB. Iludpatoper u  apemmdpartopsl.
MynbTurmiekcopsl u aemyiabTuiuiekcopsl. Cymmaropsl. Ludposoit kommapatop.
[TpeoOpa3zoBarenn KOAOB. ApPHUPMETHKO-JTOTHYECKOE YCTpOHCTBO. Tpurrepnas
CcXeMa Ha JByX YCWJIMTEJIbHBIX KacKaJax. S-TPUITEpPbl Ha JIOTUYECKUX AJIEMEHTAaX.
PasnoBunnoctn  RS-tpurrepoB.  JK-tpurrepel. D-tpurrep u  T-tpurrep.

Hecummerpuunsie Tpurrepsl. [{udpossie aBTOMATEHI.



Tema 7. Peructpsl 4 cC4HéTYMKH B IM(PPOBOH TeXHUKe. 3aIOMUHAIOIIHE
3JIEKTPOHHBbIE YCTPOHcTBA (2 Yac).

Obmume cBenenus o peructpax. CrauroBbie perucTpbl. CHHXPOHHBIC
CIBUTOBBIE PETUCTPbl ¢ OOpaTHBIMH CBs3siMU. DYyHKIIMOHANIbHBIE Y37bI Ha 0ase
PETUCTPOB CABUTA. DJIEKTPOHHBbIE cueTYMKU. OCHOBHBIE MapamMeTpbl U BUIBI
3alIOMUHAIOMIMX ~ yCTpOHCTB. (CTaThyeckwe ONepaTHUBHBIE  3alIOMUHAIOLIUE
ycTpoiicTBa. J/IlMHaMH4YecKHe  OINEpaTUBHBIE  3allOMHHAIOIIME  YCTPOMCTBA.
OHEpProHe3aBUCHUMBIE OIEPAaTUBHBIE 3allOMUHAKOIINAE YCTpoMcTBAa. (OCHOBHBIE
CTPYKTYpbl ~ OIEPATUBHBIX  3alIOMUHAIONIUX  YCTPOMCTB. [TocTosiHHBIE
3anmoMuHawmme ycrpoiictBa. CrpykrypHas cxema PII3Y-DC (EPROM.
[TocTosinuble 3anmoMuHaronue ycrpoiictea PII3Y-Y®. Vcnosabie o003HaueHUS
MHKPOCXEM U CHUTHAJIOB YIPAaBJICHUS 3alIOMUHAIOIIMMU YCTPOUCTBAMHU (IIPUMEPDI
YT'O 3Y). ®mui-namsrh.

Pa3znen V. bazoBble NPpUMHIIUIIBI CXeMOTEXHUKH M M PPOBOH
¢punbTpanuu onogusnyeckux curuaios (4 yac.)

Tema 8. Ilomexum mnpu usMepeHUsix Ha OHOJOTHYECKHX O0bEKTAX.
CxeMOTeXHHMKa HCKJIIYECHUS] WIH ocjaaldjieHusi mnoMex Omodusnmyeckux
u3Mepenuii (2 yac)

[Ipupoga ¥ UCTOYHUKM TIOMEX TMPU  3IEKTPOPHUINOIOTHUECKUX
UCCJIEOBAHMSIX, MX Kiaccudukaius (Ha OCHOBE OOOOIIEHHOW HSKBUBAJICHTHOU
cxembl u3MepeHus bBII). OpraHu3alMoHHbIE M METOJOJIOTMYECKHE IyTH
UCKIIIOUYEHUS WM ociabieHus noMex. TpeOoBaHus K BXoaHbIM wensam MII:
BXOJIHO€ CONPOTHUBIIEHUE, pa30aiaHC BXOJHOTO COMPOTUBIEHUSA, KOd(PPUIueHT
ocyiabneHust cuH(pa3HOro CUrHaia, KOd(PGUIUEHT pexeKIuu. ATapaTHbIe METOIbI
00paboTKM OMOMENUIIMHCKUX CUTHAJIOB KakK CPEACTBO OOpPHOBI C IMOMEXamH.
OkpanupoBanue ¢ 3aHyjeHnem uepe3 OC, mNpUMEHEHUE COTJIaCyIoINX U
WHCTPYMEHTAJIbHBIX YCUJIUTENEH, COTIACOBAHUE CTIEKTPAJIbHBIX CBOMCTB CUTHAJA C
YaCTOTHBIMU  XapaKTepUCTUKAMHU ycuiuTenedl (aHamoroBas  (uibTparus),

pUMeEHEHUE TpaHC(HOPMATOPHBIX U ONITHUECKUX MpeoOpazoBaTenein. OO00IIeHHbIE



DKBUBAJIEHTHBIE U CTPYKTYpHBIE cXeMbl. OCHOBHBIE XapaKTEPUCTUKHU

Tema 9. Hudposas ¢puabTpanus Kak CpeacTBO 0Caa0JIeHUS MOMeX
ounopu3nyecKux n3mMepenni (2 gac).

[udpossie hunpTpst (D). O6mue morstus: HI® (KUX-dunbtpser), PLIO
(BUX-dunbrpsr). OcHoBHbie nocTtonncTBa LIdD. UMnynscHas peakuusi GuibTPOB.
Oyukius otkirka. OnpeneseHue UMIYIbCHOM peakiuu. [lepegaTounbie pyHKIIUN
¢unbTpoB. YacToTHBIE XapakTepUCTHKU PuibTpoB. OOmue moHsTHs. OCHOBHBIC
cBoiicTBa. B3aumHast koHBepTalys TUNIOB GUILTPOB. THUIIOBBIE METO/IBI pacyeTa u
ontuMuzanuu GuiabTpoB. OUIBTPHI CydyalHBIX CUTHANOB. dDu3nyUeckast CyIHOCTh
¢unpTpanu mymoB u noMex. OcoOble BuAbl (UIBTPOB: CraXUBAIOIIKE,
ONTUMAaJIbHBIE.

B 8 cemecTpe
Pa3nen V1. Curnajbl 6M010ru4eckoro npoucxoxaeHusi. bazosoie
NPUHIMIBI CXeMOTEXHUKHU U3MepeHuii 0nou3nyecKnx CUTHAJIOB (2 4yac.)

Tema 10. IloHsiTHe 0 cHTHAJaX OHOJOTHYECKOT0 MPOUCXOKIAECHUSI.
DJIEKTPUYECKHEe HM3MEPEHUs] M JJIEKTPOM3MEpHUTelbHAsi 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
(OWoroTeHIMANBI, JJICKTPOIPOBOJIHOCTh, OHOMEXaHHYECKHEe U aKYCTHUYECKHE
3¢ dexTpl, OMOMArHeTU3M U JIp. BUABl M3Ty4YEeHUUW W (UBHYECKUX [OJIEH).
DNEeKTpUYECKOEe TMO0J€ KaK TIJaBHas OCHOBA NPOSBICHUS KU3HEIEATEIbHOCTH.
[TpoucxoxieHrne OHMOMOTEHIIMAIOB, SKBHBaJeHTHas cxema umctouHmka bII. BII
pa3MyHBIX  (PYHKIMOHAJIBHBIX TPYyNN  KU3HENEATENbHOCTH: UX  (opma,
aAMIUIUTYIHBI M YacCTOTHBIM AMana3oHbl mposiBieHUs. CrnocoObl U MpoOIeMbl
peructparui  BII. OcHOBHbIE MOHATHS U omnpeaeiaeHus. Buabl U MeTobl
u3MepeHuil. M3ameputenbHble MPUOOPHI, KOMIEHCATOPbI, MOCTbl. OcUUIIOrpadBhl.
W3mepeHne mmapaMeTpoB JJIEKTPUUYECKHX CUTHAIOB. l3MepeHne mnapameTpoB

DJIEKTPUYECKUX LIETICH.



Paznen VII. ®yHKuHHOHAJBHBIE Y3JIbl, CTPYKTYPA U CXEMOTEXHUKA
AUATHOCTHYECKHX Mpudopos (8 uac.)

Tema 11. ®@OyHKHUOHAJBbHBIE Y3Jbl 3JEKTPOHHBIX YCTPONCTB
AUATHOCTUYECKUX NMPUOOPOB MeIMIMHCKOT0 HAa3HAYeHUsI. DYHKIIMOHAJILHbIE
y3.ubl 4 0J10ku YBY n CBY auarnoctuvyeckux mpudopos. (2 yac)

N3meputenbubie ycunutend. OOpaTHble CBSI3W M UX NPUMEHEHHE IS
MOBBIIIEHUS SKCIUTyaTAllMOHHBIX XapAaKTEPUCTUK H3MEPUTEIBHBIX YCHUIIUTEIICH.
N3mepuTenbHble MOIYJISATOPBI M AEMOAYJIATOPBl. PUibTpbl. THUIOBBIE CXEMBI
MACCHUBHBIX U aKTUBHBIX (DHIITPOB B ammapaType OMOMEIUITMHCKOTO Ha3HAYCHUS.
['eHepatopbl M BXOJHBIE KAaCKaJbl M3JIyYaIOUIUX YCTPOWCTB. ['eHepatopel C
BHEIITHUM BO30YkJieHueM. 3mepurensHblie npeodpazoBarenu u ycuwiurend YBY u
CBY nuanazona. OOpaTHble CBSI3M W WX NPUMEHEHHE [Ji [OBBILICHUS
HKCIUTyaTAllMOHHBIX ~ XapaKTEPUCTUK U3MEPUTENbHBIX IpeoOpa3zoBareneii u
ycunutenen. U3MepuTenbHble MOIYISATOPBI U AEMOAYIATOPBL. PunbTphl. TUNOBBIE
CXEMbl TACCHUBHBIX W AaKTUBHBIX (UIBTPOB B amnmaparype OMOMEAUIIMHCKOTO
Ha3HayeHusA. ['eHepaTopbl M BXOJHBIE KACKaJbl HM3IyYAIOLIUX H3MEPUTEIbHBIX
yCTpOMCTB. ['eHepaTopbl C BHEITHUM BO30YKIEHUEM.

Tema 12. @PyHKIIHOHATBbHBIE Y3JIbI M 0JIOKH JHATHOCTUYECKUX NPUOOPOB
MEJIUIUHCKOTr0 HA3HAYEHHS B ONITHYECKOM U TeparepuoBoM a1uana3oHe (2 yac)

N3mepuTenbHble MpeoOpa3oBaTesid U YCUIUTENIN B ONTUYECKOM AUana3oHe.
OOpatHble CBSI3M W WX TPUMEHEHUE IS TIOBBIIICHUS OKCIUTyaTallMOHHBIX
XapaKTEPUCTUK U3MEPUTENBHBIX TPeo0pa3oBaTeneil U yCUIIMTEIEH B ONTHYECKOM U
TeparepluoBOM auana3zoHe. M3mepurenbHble MOAYISATOPHI W JAEMOAYJSTOPHI.
OnTtuyeckue (GuibTphl. THUMIOBBIE CXEMBI MACCUBHBIX M AKTUBHBIX (DUIBTPOB.
['eHepaTopbl U BXOJIHBIC KAacCKaJbl M3JYyYAOUIUX U H3MEPUTEIIBHBIX YCTPOMCTB
ONTUYECKOTO JIUana3oHa.

Tema 13. IlpuHumn feiicTBUA HW  YCTPOMCTBO METUIIMHCKHX
TeII0Bu30poB (2 yac MAO).

O6mact TpUMEHEHUS TEPMOJATYMKOB B MEAUIIMHE. DJIEKTPOHHBIC

MEIUIMHCKHE TEPMOMETPBI. YCTPONCTBA TEPMOPETYISIUU B OMOXMMHUYECKHX



naboparopusx. [Ipumenenne HoTOIATUNKOB, YyBCTBUTENBHBIX K HHPPAKPACHOMY
U3ITyYEHHUIO, ISl ©3MEPEHUS TEMIIEPATYPbI KOKHBIX MMOKPOBOB. [IprHunn AeiicTBUs
U YCTPOMCTBO  MEIMIIMHCKMX  TEIUIOBU30POB. [e€pMOaHEMOMETPHUYECKUE
WU3MEPUTEIH JIETOYHON BEHTUIISIUU. DJIEKTPOHHBIE MEIULUHCKHE TEPMOMETPHI

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

duszuueckas mpupona mnbe3odpdexra. Koncrpykumu mnpeobpazoBaTerneit.
Crneunduueckue norpemHocTy. [1be303nekTpruueckue JaTYUKU YIbTPa3BYKOBOIO
U3JIy4EeHHs] HA OCHOBE THTAaHATa Oapus, UCHOJIb3yeMble B Y3 T€paneBTUYECKON U
JTMArHOCTUYECKOM aImaparype.

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

Tema 15. @OyHKUHMOHAJBHBIC Y3Jbl JJEKTPOHHBIX YCTPOMCTB
TepaneBTH4ecknx annaparoB HY, YBY u CBY (6 uac)

VYceunurenu MOIHOCTH TEpaneBTUUYECKUX annapaToB. OOpaTHbIE CBSA3H U UX
MPUMEHEHUE JUIsl MOBBIIICHUS JKCIUTYyaTAlMOHHBIX XapaKTEPUCTHK YCUIIUTENEH
MOIIHOCTH. MoaynsaTtopel U JIeMOLYJNATOpbl. PuibTpel. THIOBBIE CXEMBI
MACCUBHBIX Y aKTUBHBIX (DHIITPOB B ammapaType OMOMETUITMHCKOTO HA3HAYCHUS.
['eHepatopbl W BBIXOJHBIE KacKaJbl H3JIY4YaOIIUX YCTPOUCTB. I'eHepatophl ¢
BHEIIHMM BO30yxzaeHueM. CoriacoBaHue BbIXOJla OKOHEYHOrO0 Kackajaa u
W3JIy4arouien Harpy3KH.

Tema 16. @OyHKUMOHAJIBHBIC Y3Jbl JJCKTPOHHBIX YCTPOMCTB
TepaneBTHYeCKHUX aNnapaTroB B ONTHYECKOM JUana3oHe (2 yac)

Ycunurenan MOLUTHOCTH TEpaneBTUYECKUX amnmnapaToB. OOpaTHbBIE CBSA3HM U HX
NPUMEHEHUE ISl TIOBBIIIEHUS 3KCIUTYyaTallMOHHBIX XapaKTEPUCTHK YCUIIMTENen
MOIIHOCTH. MoaynsaTtopel U AeMOAYIATOpbl. PuibTpbl. THUIOBBIE CXEMBI
MACCUBHBIX U aKTUBHBIX (DUIILTPOB B ammapaType OMOMETUITMHCKOTO Ha3HAYEHUS.
['enepaTopbl M BBIXOIHBIE KAaCKaAbl M3IIYYAIOIIMX YCTPOMCTB. ['eHepaTtopsl ¢
BHEIIHUM BO30yxJaeHueM. CorjacoBaHue BBIXOJAa OKOHEYHOTO Kackaja u

W3JIy4arouIen Harpy3KH.



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. MoOAynsTopel HU JIEeMOIAYJIATOpPbl. DPUiIbTpbl. THIIOBBIE CXEMBI
MACCUBHBIX U aKTUBHBIX (DUIILTPOB B ammapaType OMOMEIUIIMHCKOTO Ha3HAYEHUSI.
['eHepatopbl W BBIXOJHBIC KacKaAbl H3IYYAOIIUX YCTPOUCTB. ['eHepatopel ¢
BHEIIHUM BO30yxaeHueM. CoriacoBaHue BbIXOJIa OKOHEYHOrO0 Kackajia u
M3JIy4arole Harpy3KHu.

Paznes | X. Be3onacHoOCTb M 3J1eKTP00€30NACHOCTH THATHOCTUYECKUX
npudopoB U (pU3N0TEPANIeBTHYECKUX aNNapaTos (2 4ac).

Tema 18. be3omacHocTb M JJIEKTPO0E30MACHOCTH AMATHOCTHYECKHUX
npudopoB U pu3noTepaneBTHIECKUX annaparos (2 yac, MAO).

TunoBbie npUeMbI CXEMHOH peanu3aluu 00ecredeH st 3J1eKTpo0e30acCHOCTH
JUArHOCTUYECKUX  NpHOOpPOB  (ITOCTOSHHBIA, TEPEMEHHBIA, UMITYJIbCHBIH,
BbicOkouacToTHbIM, CBY, KBY, TI'). TunoBble npuemMbl CXEMHOH peanu3anuu
oOecrieyeHus:  DJIEKTPOOE30NacCHOCTH  (PU3MOTEPANEeBTUUECKUX  alllapaToB
(TOCTOSIHHBIN, ITEpEeMEHHBIN, UMITYJIbCHBIN, BeIcOkouacToTHBINM, CBY, KBY, TI'm).
TunoBble MpHEeMbl TEXHOJIOTMYECKOIO M METOAMYECKOro  obecreueHus

anekTpobesonacHoctu. [Ipumepsl obecriedeHus IIeKTPOOE30MaCHOCTH.

I1.CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOM
YACTHU KYPCA
CTpykTypa W coAepaHUE MPAKTHUYECKOW YacTH Kypca BKIIIOYAEeT B ceOs
TEMATUKY U COAECPKAHUE IPAKTUUECKUX 3aHITUN U CEMHUHAPOB
IpakTuyeckue 3ansiTus B 7 cemectpe (18 uac)
Pasznen |. ®u3nyeckue 0CHOBBI JIEKTPOTeXHUKHU. Ba3oBble NOHATHSA U
3aKOHBI YJIEKTPUYECKHUX U MATHUTHBIX 1enei. (8 uac).
Tema 1. ®u3znueckne 0OCHOBBI JJIEKTPOTEXHUKU. Ba3oBble MOHATHSA U

3aKOHbI. Bo3aeiicTBHEe CHTHAJIOB HA HeJIMHEHbIE 3J1eMeHThI (2 yac)



DNEeMEeHTHI ANEKTpUUYECKuX 1enen. Tornonornyeckue noHsATusi. OCHOBHBIE
3aKOHBI ANEKTpuUeckux meneil. OCHOBHBIC 3aKOHBI MAarHUTHBIX 1ienieil. MeTton
npeoOpa3zoBanus. MeToJ KOHTYPHBIX U Y3JIOBBIX YpaBHEHUN. MeTO1 KOHTYPHBIX
TOKOB. [TocTpoenune noreHuuanbHbIX quarpamMm (OOJacT NpUMEHEHHUS -
duznoTepaneBTHUECKUE annaparsl: ranbBanuzanus, H4, Manykrorepmus u ap.).
Bo3zaeiicTBHE CUTHAJIOB pa3IMYHbIX BUJIOB HA HEJIMHENHBIE JIEMEHTHI:
Y3KOTIOJIOCHOTO CUTHAJIa Ha O€3MHEPIIMOHHBIN HEIMHEWHBIN AIeMeHT, AM-
curnaia, YM-curxana v CUrHajia co CJIOXKHBIM CIIEKTPOM Ha HEJTMHEWHBIN
AJIEMEHT.

Tema 2. Pe3oHaHChl HANPSIKEHHUH M TOKOB B JIEKTPHYECKHX IENAX

nepeMeHHOro toxka. Ilepexoanbie nmpouecchbl B 3JEKTPHYECKUX HensAx (2 yac

MAO).

DJIEKTPUYECKUE U MAarHUTHBIE LIENHA EPEMEHHOTO TOKA. OCHOBHBIE OHATHUS
0 nepeMeHHOM Toke. OCHOBHBIE ()OPMYJIbI U YpaBHEHUS. AHAJIN3 POLECCOB B LIETTN
CUHYCOMJAIBHOTO TOKA IPHU ITOCIEAOBATEIBHOM M NApaUIEIbHOM COECIWHEHUU
aneMeHTOB. [IpakTuyeckne TNpUMEHEHHsT B  MEIMIMHCKON TEXHHKE U
npudopoctpoeHuu. IlepexoHpie MPOLECCHl B EKTPUUECKUX IIeMsIX. Y paBHEHUS,
OINpEJENeHNs] TOKOB M HAaIPSKEHUH M MOCTpOeHUE rpaMKoB MPOLECCOB B LIEMH
nocie KommyTtanuu. [IpakTnueckue NpUMEHEHUS B MEIWLIMHCKOM TEXHHUKE M

npUOOPOCTPOCHUH.

Pa3nen |1. dusnyeckne 0CHOBBI 3JIEKTPOHUKHU M NOJIYIIPOBOAHUKOBOM
TEeXHUKH (2 4ac).

Tema 3. ®uznueckne 0CHOBbI padOTHI NOJTYNIPOBOAHMKOBBIX NPUOOPOB.
Bunoasipubie u mosieBbie TpaH3UCTOPHbI. TpaH3MCTOPBI. DJIEKTPOHHbIE
NpudOPHbI ¢ OTPULATEIbHBIM AU GepeHIIHATbHBIM CONPOTUBJIEHUEM (2 yac)

DNeKTpONpPOBOAHOCTD  MOJYIPOBOJHUKOB.  DJIEKTPUUECKHE  IEPEXOJBI.
Cwmemienue p-n-nepexona. Emkocts p—n-mepexona. IIpoGoit p—n-mepexona.
[TomympoBoguukoBble auOAbI. CTPyKTypa W TPUHIMIN JEHCTBUS OUTIOJIIPHOTO

TPaH3UCTOPA. dus3nueckas HeIUHEHHas MOJCJIb TPAaH3HUCTOPAa W OKBUBAJICHTHBLIC



cxeMbl. CriocoObl BKIIIOUEHUS! OUMOJISPHBIX TPaH3UCTOPOB. OCHOBHBIE PEKUMBI
paboThl TpaH3ucTOpa. h-mapamerpsl OUMONSIPHOTO TpaH3ucTopa. (OCHOBHEIC
napamMeTpbl OUMOJIIPHBIX TPAH3UCTOPOB. TPAH3UCTOPBHl € HMHKEKIMOHHBIM
nuTaHueM. TpaH3uctop c¢ ympasistomuM p—N-niepexogom. MJIT  (MOII)-
Tpan3uctopsl. M/II1-TpaH3uCcTOpPHI CO BCTPOESHHBIM KaHajaoM. CriocoObl BKIIIOUEHUS
TOJIEBBIX TPaH3UCTOPOB. [loJIeBOM TpaH3UCTOpP Kak dYeThlpExmonarocHuk. MJIII-
CTPYKTYpbl CHEHHAIBHOIO Ha3zHaueHusd. Hawnorpansucrtopel TyHHENbHBIA U
oOpanieHHbId Jquonbl. J[Byx0a30BbIii auOJ (OJHONEPEXOAHBIA TPAH3UCTOP).
JlaBuHHBIN TpaH3UCTOP. JAMHUCTOPBI U TUPUCTOPHI.

Tema 4. XapakTepHCTHKH JI1a3¢POB U 00J1aCTH IPUMEHEHUS B MeIMLIMHE
(2 yac)

CnocoObl OJIy4EeHHS U XapaKTEPUCTUKH JIa3epHOTo u3nyueHus. Kparkas
XapaKTEpUCTUKA 3aKOHOMEPHOCTEN B3aUMOIEHCTBUA J1a3€pPHOI0 U3IIYyYEHHUS C
ounonornyeckuMu oobekTaMu. O0JaCTH IPUMEHEHHS B METULIUHE.

Paznen |V. ®u3nyeckne 0CHOBBI AHAJIOTOBBIX 3JIEKTPOHHBIX CPE/ICTB.
ba3oBble NOHATHS U OCHOBBI 1 CXeMOTeXHHUKH (4 Jac).

Tema 5. DiieKTpOHHBIE YCHINTEIbHbIE YCTPOHCTBA (2 yac)

OO01ue cBeeHns 00 yCUITUTENAX JIEKTPUUYECKUX CUTHAJIOB. OCHOBHBIE
napameTpbl U XapaKTEPUCTUKH YCUIIUTENEH. Y CHUIIMTENbHBIE KACKa bl HA
OUMOJSPHBIX TPAH3UCTOPAX. Y CUIIUTEIbHBIE KACKA bl HA MOJIEBBIX TPAH3UCTOPAX.
Pexumbl paOOThl YyCHIIMTENBHBIX KackaaoB. be3rpancdopmaropHble IByXTaKTHbIE
YCUJIUTENU. Y CUIIUTENN TOCTOSTHHOTO TOKA

Tema 6. JuddepenunanbHbie u onepanuoHubie yeuauresau. [Ipumepsl
HCIOJIb30BAHUA M 00JI1aCTH NPUMEHEHHS ONEPALMOHHBIX YCHIIUTe el (2 yac
MAOQO)

Oo6mme ceenenus. Juddepennmanbupiii ycunureab. HekoTopbie cxeMHbIe
pELIEHMs], UCIIOJIB3YEMBIE B YCHIIUTENAX. VaeanbHblil ONEpallMOHHBINA YCHIINTEb.
OCHOBHBIE TApAMETPhI U XapPAKTEPUCTUKHU ONEPALMOHHBIX yeuuTened. O0paTHbie

CBSI3U B YCUJIUTENIbHBIX YCTpoKCcTBaX. [IprMephl HCIOIBb30BaHUS ONEPAMOHHBIX



ycwimTeNel 1 00paTHBIX CBS3€H B HEKOTOPHIX cxeMax. O0acT MpuMeHeHUs
OMEPAIIMOHHBIX YCUIIUTENEH B SJIEKTPOHHBIX CXeMax

Tema 7. 'eHepaTopbl 2J1eKTPHUYECKUX KOJIeOaHUIT. DJIEKTPOHHbBIE
KJIIO4H (2 yac)

O6mue cBeaeHus. ['eHepaTopbl TapMOHUYECKUX CUTHaJIOB. KBapiieBbie
re”Heparopsl. ['eHepaTopsl KosiebaHuM NPSAMOYTOIbHOM (OPMBI MYJIbTUBUOPATOPHI).
NMiynbCHbIE CUTHAJBL. DJIEKTpOHHBIE KiItouH. Mcnonb3oBanue MOII-kmroueli B
ANEKTPOHHBIX YCTPOMCTBAX € MEPEKIIOYAEMBIMUA KOHIECHCATOPAMM.

Pasznen V. OcHoBbI HU(PPOBOI CXEMOTEXHUKHU 3JIEKTPOHHBIX CPeACTB (2

qyac)

Tema 8. OcHOBBI TeopuM JOruYecKuX (MepeKJadYaTe/bHbIX) PyHKIMI.
Munumu3zanus Jorudeckux pyHkuuii. KomOMHannoHHbIE JIOTHYECKHE
ycrpoiictBa. LludpoBoii komnaparop u nnpeodpazoBaresin KOA0B (2 4ac)

Jlornyeckue GyHKIMHU U STIEMEHTHI. AKCHOMBI, 3aKOHBI, TOXKIECTBA U
TeopeMbl anreOpsl Joruku (OyneBoit anreOpsl). [Ipencrapienue u npeodpasoBaHue
joruyeckux GyHKuui. Munumu3zanus sorundeckux GyHkuuid. CTpykTypa u
MPUHIINAT IEUCTBUS JIOTUUECKUX AJIeMEeHTOB OCHOBHBIC MapaMeTPhl U
XapaKTEPUCTUKH JIOTHUECKUX d1eMeHTOB.. [lludpaTops! u nemmdpaTopsl.
MynbTuriekcopsl u aemynbturiekcopel. Cymmaropsl. [udposoit kommapatop.
[IpeobpazoBarenu kKoJ10B. ApUPMETUKO-JIOTHIECKOE YCTPOUCTBO

Tema 9. Tpurreps! u nngpoBbie aBTOMAThI. PerncTpbl u cCHETYHKH.
3anomMuHawIKe IeKTPOHHbIE YCTPoiicTBa. OCHOBHBIE NApaMeTPbl U BUbI
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. [udposbie aBTomarel. OOmue
cBelieHus o0 peructpax. CABUroBbIe perucTpbl. CHHXpPOHHBIE CABUTOBBIE PETUCTPHI
C 0oOpaTHBIMH CBs3sIMH. DYHKIMOHAJIbHBIC Y3JIbl Ha 0a3e PEerucTpoB CIBUTrA.
Onektponnble cuetuuku. Cratnueckue, auHamudeckue O3Y. TI3Y u @mdumi-

MaMsITh. DJHEPTrOHE3ABUCHUMBIE OIIEPATUBHBIE 3AIIOMUHAIOIINE YCTPOKCTBA.



Tema 10. HanpaBiieHusi ¥ nepcrneKTUBBI PAa3BUTHS JIEKTPOHUKH.

HaHo03/IeKTPOHHKA B MeTUIIMHCKOM NpudopocTpoenuu (2 yac MAO)

IpakTnueckue 3anaTus (18 yacos)

B 8 cemectpe

Tema 1. ®OyHKHHOHAJBHBIC Y3Jbl JJEKTPOHHBIX  YCTPOICTB
AUATHOCTHYECKUX MPHUOOPOB MEeIMIIMHCKOI0 Ha3HAYeHus (2 yac)

CxeMbl  U3MEpUTENBHBIX  ycwiHTeled. Buabsl 00paTHbIX — CBA3€l.
W3mepurtenbHble MOAYJISATOPBl U JIEMOAYJIATOPbI. DPuibTpbl. TUIOBBIE CXEMBI
NACCUBHBIX U aKTUBHBIX (PHIBTPOB. ['eHepaTOphl U BXOJHBIE KaCKaIbl.

Tema 2. ®OyuknuoHaabHble Yy3ibl U Ogoku YBU u CBY
AHATHOCTUYECKUX NMPUOOPOB MeIUIIUHCKOT0 Ha3HAYeHud (2 yac)

Monynstopel 1 nemonyisatopsl B 01okax YBY u CBY. ®unbrpel. Cxemsl
MACCUBHBIX U aKTUBHBIX (DUIBTPOB. ['eHepaTopbl U BXOIHBIE KACKA bl M3JIy4ArOIINX
YCTPOMCTB.

Tema 3. ®yHKUMOHAJIbHBIE Y3Jbl U 0JI0KH THATHOCTHYECKUX NPUOOPOB
MEIUIMHCKOTr0 HA3HAYEHHUS B ONITHYECKOM JMana3oHe (2 4ac)

[IpeoOpa3oBarenu U yCHIMTEIN B ONTUYECKOM Juana3zoHe. OOpaTHbIE CBA3H.
Monynstopel U gemonynsatopel. Ontuueckue (uiabTpbl. CXeMbl MACCUBHBIX WU
aKTUBHBIX (pUIbTpoB. ['eHepaTOpbl U BXOJHBIE KAaCKaJbl U3JIyYaloOlUX yCTPOWUCTB
ONTHUYECKOTO TUANAa30Ha.

Tema 4. @yHKUMOHAJIBbHBIE Y3JIbl U 0JIOKH IMATHOCTHYECKUX NMPUOOPOB
MEIUIMHCKOT0 HA3HAYEHHUSA B TeparepuoBoM auanasone (2 yac)

[IpeoOpazoBarenu U YCHUIUTENM B TeparepuoBoM uarnaszone. OOparHbie
cBsA3U. M3mMepuTenbHble MOAYJISATOPBl U IEMOAYJATOPLL. ['€eHepaTopsl U BXOJIHbIE
KACKaJIbl U3JIy4YalOlUX U U3MEPUTEIBHBIX YCTPOMCTB TEPArepuoOBOTO AUAIa30Ha.

Tema 5. @yHKUMOHAJIBbHBIE Y3JIbl U 0JIOKH JIMATHOCTHYECKUX NMPUOOPOB
METUIMHCKOr0 Ha3HAYEHHUsI B PEHTIeHOBCKOM auana3one (2 yuac MAO)

[IpeoOpazoBarenu PEHTTEHOBCKOTO U3IIyYEHUS. XpaHeHue,

TPAaHCIIOPTUPOBKA H IPUMCHCHHUC HCTOYHUKOB PCHTTCHOBCKOI'O U3JTYYCHUA



Tema 6. @OyHKUMOHAJIbHbIE Y3Jbl 3JEKTPOHHBIX  YCTPOIMCTB
TepaneBTnueckux annaparos HU, YBY u CBY (2 4ac)

Yceunurenu MOIIHOCTH TepaneBTHUYECKHX anmapatoB. OOpaTHbIE CBSI3H.
Mopynaropel U AeMOAYyAATOpbl. DPuiabTphl. THUIOBBIE CXEMbl MACCUBHBIX U
aKTUBHBIX QUIBTPOB. ['eHepaToprl. CormacoBaHue BbIX0OJa OKOHEYHOTO KacKaaa u
W3JIy4arollei Harpy3KHu.

Tema 7. @OyHKOUOHAJIbHBIE Y3Jbl 3JJEKTPOHHBIX YCTPOMCTB
TepaneBTHYECKHUX ANNAPATOB B ONITHYECKOM JUana3oHe (2 yac)

['eHepaTopbl U BBIXOAHBIE KACKA bl U3TyYAIOINX YCTPOUCTB. [ eHeparopsl ¢
BHEIIHUM BO30yxzaeHueM. CoriacoBaHue BbIXOJIa OKOHEYHOrOo Kackajaa u
W3JIy4arolleil Harpy3KHu.

Tema 8. ®OyHKHHOHAJbHBIE Y3Jbl JJEKTPOHHBLIX  YCTPOICTB
TepaneBTHYECKHUX aNNapaToB B TeparepuoBoM Auana3oHe (2 4ac)

Monynaropel U JEMOAYJATOPBl B TEpareploBOM auarna3zoHe. DOUibTphI.
TunoBele cXeMbl ACCUBHBIX M AKTUBHBIX. I'eHepaTopsl. CormacoBaHHE BBIXOAA
OKOHEYHOTO KacKaJia v U3JIy4arolleil Harpy3KHu.

Tema 9. be3omacHocTh H  3JIEKTP00E30MACHOCTL MEIMIMHCKUX
¢pusnoTepaneBTHYECKUX annaparos (2 yac, MAO).

TunoBsie MpreMbl CXEMHOM peain3aiui 00ecreueHus eKTPoOe30macHOCTH
JUArHOCTUYECKUX  NpUOOpPOB  (IMOCTOSIHHBIA, TEPEMEHHBIA, UMITYJIbCHBIH,
BbicokouacToTHbI, CBY, KBY, TI'n). TunoBsle npuembl CXEMHOH peanu3anuu
oOecrieyeHus:  DJIEKTPOOE30NacCHOCTH  (PU3MOTEPANEeBTUUECKUX  allapaToB
(MOCTOSIHHBIN, IEPEMEHHBIN, UMITYJIbCHBIN, BhicOkouacToTHbIM, CBY, KBY, T ).
TunoBeie  TpPUEMBI  TEXHOJOTUYECKOTO M  METOJUYECKOTO  OOecredeHUs

anekTpobesonacHoctu. [Ipumepsl obecriedeHus IIeKTPOOE30MaCHOCTH.

JlaGopaTopHbie padoTsi (18 uac. B 7 cemecTpe)
Tema 1. UccaenoBanue ocumiiorpaga (4 gac).
Hens pabotbl. M3yuuTh OCHOBBI PaOOThI M OCHOBHBIE PEKUMBI PaOOTHI

octuiorpada.



OcBoutb paboTy ¢ ociuiorpagoM B pekKMMax BHENIHEW M BHYTPEHHEU
Pa3BEPTKH, HAYUUTHCS UCIIOJIb30BAaTh MapKepHbIE U3MEpeHUs (2 Jac).

Ocuumorpad siBisieTcss OCHOBHBIM MPUOOPOM JIJIs1 UCCIIEOBAHUS MPOIIECCOB
B JIEKTpUUECKUX LensaX. C ero noMOUIbI0 MOXKHO UCCIEA0BATh Pa3BUTUE TOTO WA
WHOTO TIpollecca BO BPEMEHH, HU3MEpPUTh MapaMeTpbl OBICTPONPOTEKAIOIINX
MPOLIECCOB, U3YYUTh CUHXPOHU3AIINIO IBYX WK 00Jiee MPOILIECCOB U T.J.

Y moboro ocnumiorpadga o6s3aTebHO  ecTh dkpaH. OH  sABISETCS
IJIOCKOCTBIO, HA KOTOPOW M300paXkeHa OfHa TOUYKa ¢ IByMs KoopAauHaTamMu X U Y
— TOPU3OHTAIBHOW M BEPTUKAIBHOU KOOPIMHATOW COOTBETCTBEHHO. B mepBbIX
ocuuiorpagax u300pakeHue TOYKU CO3/1aBAJIOCh 3JIEKTPOHHBIM JTy4OM, TO3TOMY
CUHOHUMOM TIOJIOXKEHHSI TOYKH SBJSIETCS TOJIOXKEHHE Jyda ocuusuiorpada.
[lonoxenune nywya ocmuwuiorpadga yopaBiseTcss JBYMS — HalpsSKEHUSMH,
NO0JIaBaeéMbIMM Ha BX0J X M BXoA Y ocuwuiorpada. ITH HaOpsyKEHUS HOCAT
Ha3BaHUS HaNPsHKEHHE FOPU30HTAJIBbHOM Pa3BEPTKU U HAIPSHKEHUE BEPTUKAIBHON
pa3BepTku ocumiuiorpada. Jlpyroe HazBaHue ynoMsIHyTBIX BXOAOB ocLuiuiorpada
— BXOJ] TOPU30HTAJILHOM PAa3BEPTKU U BXOJ BEPTHKAIBHOU pa3BepTkH. HexkoTopeie
ocuuiorpadgpl, TOMHUMO 3THX BXOJOB, UMEIOT €IIe BXOJ Z, HampsDKEeHUE Ha
KOTOPOM YIPABIISET SIPKOCTHIO TOUKH (MJIH SIPKOCTHIO Jyda ocuuiuiorpada).

N3mensis HanpspbkeHne Ha BXojax X U Y ocuuiiiorpada, MOXHO yIpaBIATh
MOJIOXKEHUEM JIydya Ha €ro 3KpaHe. Eciu HampsbkeHuss MEHSI0TCS JO0CTaTOYHO
OBICTPO, TOCIIE0BATENIbHBIE TIOJIOKEHUSI TOUYKH Ha dKpaHe ocuuiiiorpada ObICTpo
CMEHSIIOT APYr Opyra W CiauBaroTcs B oaHy JuHHI. Ha puc. 5.1 mokazansl
M300paKeHHUsI Ha JKpaHe ocuwuiorpadga, Ha BXOAbl KOTOPOro MOAAITCA
NEPEeMEHHbIE HANpsOHKEHHUs] Pa3HBIX 4YacTOT. Takue H300paKeHUs Ha3bIBAIOTCA
¢burypamu Jluccaxy.

®durypst JIuccaxy Ha skpane ocuusiorpada, Ux [ sinlJxt [Jx[], Uy [J
sin[] [yt [1[]y[]. Pesxxum paboThl ocuuiiorpada, mpu KOTopoM Ha BXoJ X oaaeTcs
BHEIIHUM CHUTHAJ, Ha3bIBAETCS PEXKUMOM BHEUIHEH pa3BepTku. CHrHambl,
HoCTynaronpe Ha BXoAbl X W Y ocuwuiorpada, Kak MpaBuilo, YCHIUBAIOTCA

COOTBETCTBEHHO YCWIMTEISIMU TOPU30HTAJIbHOM W BEPTUKAIBHON pPa3BEPTKU,



KOA(PQUIIMEHT YCUJICHUS KOTOPBIX MOXET peryJupoBatbcs M MPUHUMATH
(¢buKcHpOBaHHbBIC 3HAYCHUS; €IUHHUIIA U3MEPEHHUs] — BOJBT Ha fenenue (B/men.).
3Hasg KO3(Q(UUMEHT YCWIECHHUS YCHUIUTENEH pa3BepTOK ocuuuiorpagda, MOXKHO
OTIPENETUTh TMapaMeTphl CUTHAJIOB, MOJAaBaéMbIX Ha BXOJbl ocumuiorpagda. K
BHEUIHMM CHUTHajaM ocuwuiorpadga 100aBIAIOTCS  TakXKe  IOCTOSHHBIE
COCTAaBJISIIOLIME, BEJIMYMHA  KOTOPBIX MOXET M3MeHAThcs. llocrosiHHBIE
COCTaBIISIIOLINE HEOOXOAMMBI JUIsl CIBHra M300paxxeHuss 1o dkpany. OpraHbl
YIOPABICHUS, PETYIUPYIOLIUME TOCTOSHHBIE  COCTaBIISIOLIME,  HA3bIBAIOTCSA
TOPU30HTAJBHBIM CMEIIEHHEM W BEPTHKAJIbHBIM CMELIeHWEeM. B mpakTuke
paoOU3MEPEHHI YacTO BCTPEUAETCs 3a7ja4a UCCIIEJOBAaHUS IEPEMEHHOTO CUTHAIIA
MaJIol aMIUIMTY/Ibl, K KOTOpOMY J100aBiieHa OO0JIbIlast MOCTOSHHASI COCTaBIISIOIAsL.
JInst TOro 4toObl UCKIIOYUTH 3TY MOCTOSHHYIO COCTABJISIIOLIYIO M3 HANpsHKEHHS,
[OJJaBa€MOT0  HAa  BXOJbl  Pa3BEepPTOK  ocuwuiorpaga, Kak  IPaBHIIO,
IIPENYCMAaTPUBAETCA BO3MOYKHOCTh BKJIIOYEHHUS MEXAY HWCTOYHMKOM CHUTHAJIA U
BX0JIOM ocuwuiorpaga (¢uiabTpa BBICOKOM YacTOTbl, HE MPOMYCKAIOIIEro
IOCTOSTHHYIO COCTaBIISAIOILYI0. BKitoueHue puiabTpa oCcyIecTBIseTCs TyMOJIepOM
C MOJIOKEHUSIMU «~» — (DUIIBTP BKIIIOUEH U «—» — (DUIIBTP BBIKJIIOYEH.

I'opazno yamie, yeM peKUM BHEIIHENW Pa3BEPTKH, Ha IPAKTUKE UCIIOIb3YETCS
PEXKUM BHYTPEHHEN pa3BepTKHU. B 3TOM pexnme HaIpssKeHUEM TOPU3OHTAIbHOU
pa3BepTKU CIYXHUT JIMHEHHO M3MEHSIOIIeeCss BO BpPEMEHHU HANpsKEHUE
BCTPOEHHOT'0 TeHepaTopa ocuusuiorpaga, Ha3bIBaEMOro T€HepaTOpoOM BHYTPEHHEN
pa3BepTku. B pexume BHYTpeHHEW pa3BepTKH Jiyd, Mpoleras IO 3KpaHy
ociuiorpada, (GakTUYeCKH pUCyeT Ha HeM Tpaduk 3aBUCHUMOCTH HaIpsIKEHUS,
10J1aBaeMoOro Ha BxoJl Y ocuusuiorpada, OT BpeMEHH.

'eneparop BHYTpEeHHEW  pa3BepTKU  BBIPAOATHIBAET  MUIO000pa3HOE
HanpspkeHue. [lpumep BxonHoro HampsbkeHus ociniorpada (BBepxy) u
BBIXOJJTHOTO HANpSDKEHHUS TeHeparopa BHYTPEHHEH pa3BepTKH (BHU3Y) MpH
OTCYTCTBUM WX B3aUMHOM CHUHXPOHHU3ALIMM CHUTHAJI U TPU DITOM HeE
OpEeINPUHUMACTCS HHUKAKUX JOIMOJHUTENBbHBIX MEp, YacToTa MHI000pa3HOTro

HampspkKeHUs: He OyJeT coBmajaTh C YacTOTOM BXOJHOTO CHUTHala. Takoe



U300pakeHHEe HE MO3BOJISIET MOTYYUTh KaKOH-T100 CyIeCTBEHHON nH(popMauu 00
uccieayeMomM curHane. Jns Toro, ytoObl mpH HAOIIOJEHUU TMEPUOIUIECKOTO
CUTHajJa KapTHMHa Ha »JKpaHe ocuwuiorpaga ocraBajach HEMOJABUKHOU, U
JNEHUCTBUTEIBHO OTpakaja Obl 3aBUCUMOCTb UCCJEAYEMOIO CUTHAJIa OT BPEMEHH,
IIPUMEHSIOT CHHXPOHU3ALUIO PAa3BEPTKH, KOT1a YaCTOTHI UCCIIELYEMOT0 CUTHAIIA U
HaIIpSDKEHUS  pa3BEpPTKM  CcOBHAAaroT. Hawano TOpU3OHTaJIBHON pa3BEPTKU
IIPUBSI3BIBAETCS K MOMEHTY BPEMEHH, KOTZAa COBIIAJAIOT 3HAYEHHUS BXOJIHOIO
HANpsDKEHUs ocIuuiorpada M IMOCTOSHHOTO HAIpPsDKEHUs 33JaHHOTO  YPOBHS
Ucunxp. IlocTositHHOE HanpsOKEHHWE PETYJIUPYETCS OpraHaMH — yIpaBJICHUs
ocuiorpada 1 Ha3bIBaeTCsl ypoBHEM cUHXpoHM3auuu. [IpegycmarpuBatorces 1Ba
pex’UMa CHHXPOHU3ALMHU: TIOJIOKUTEIIBHBINA — HA4YaJI0 Pa3BEPTKH IIPUBSA3BIBACTCS K
MOMEHTY BpPEMEHH, KOTJla MCCIEAYEMbIM CUTHAl IIEPECEKaeT YPOBEHb
CUHXPOHU3ALIMKA CHU3Y BBEPX, U OTPHULATEIIbHBIN, KOTJ1a S TUM MOMEHTOM SIBJISIETCS
NepeceyeHNe CUTHAIOM YPOBHS CUHXPOHHM3AMHU CBEpXY BHU3. O0a pacCMOTPEHHBIE
peXUMa SBIISIIOTCS PEKHMaMU BHYTPEHHEHW CHHXPOHU3ALMHM, KOTA HMITYJIbC
CUHXPOHHU3ALIUY, 3aIyCKAIOIIUNA pa3BEpTKY, BbIpaOATHIBACTCS MpPHU COBNAJACHUU
HCCIIEAYEMOTO CUTHAIA C YPOBHEM CHHXPOHMU3ALMHU. AJIbTEPHATUBON BHYTPEHHEN
CUHXPOHM3aLlMM SBIIETCS PEKUM BHEIIHEHM CUHXPOHM3ALlMM, [PU KOTOPOM
UCCIIEYEMBI CUTHAJI ITOCTYNAET TOJBKO HAa BXOJ BEPTUKAIBHOM Pa3BEPTKH, a
UMITYJIbChl  CUHXPOHM3allMM  BBIPA0ATHIBAIOTCA NPU TEPECEUCHUHU YPOBHS
CUHXPOHU3AaLlMK JPYI'MM CHTHAJOM, IIOCTYNAIOIIMM Ha BXOJ BHEIIHEH
CUHXPOHM3ALIHH.

Pexxum BHemHeW pa3BepTKM yAOOHO HCMOJb30BAaTh [JISl W3MEPEHUs
BPEMEHHBl X NIApAMETPOB CUTHaJa. EciM B KauecTBE CHUTHAJIA BHEIIHEH
CUHXPOHM3ALMM MCIOJIb30BATh KOPOTKHE HMMITYJIbChl, TO KOOPAMHATA X TOYKHU
U300pakeHHsl Ha DSKpaHe ocluuIorpada IMOITHOCTHIO COOTBETCTBYET BpPEMEHU
3a1ep’KKH ITOU TOYKH OTHOCUTENIBHO UMITYJIbCA CHHXPOHU3ALUN.

I'eneparop pazBepTku ocumiorpadga MoOXKeT padoTarh B JABYX pEKUMAaX.
[IepBbIil M3 HUX HA3BIBAECTCS aBTOMATHUYECKON pa3BEpPTKOU. I'eHepaTop pa3BepTKU

paboTaeT B aBTOKOJI€0ATEILHOM PEKUME, U KaK TOJBKO €r0 BHIXOJHOE HAIIPSKCHUS



JIOCTUTAeT MaKCUMAJIBbHOTO 3HaueHus (Jyd ocuusuiorpada JOXOAUT IO KpaHero
MPaBOro MOJIOKEHUsA), OHO cOpachiBaeTcssi B 0 (JIyd CKaykoM IMepeMeliacTcss B
KpaiiHee JIeBO€ MOJIOKEHHE), U HAYMHAECTCS OYepeHOM Mepuoi TOPU30HTAIbHON
pa3BepTku. [lonoxkuTenbHass W OTpHULATENIbHAs BHYTPEHHSSI CUHXPOHW3ALIUS.
JluarpaMMbl HanpsbKEHUW M M300pakeHHs] Ha dKpaHe ocuuuiorpada 3ToM Jyd
HAXOJUTCSA BOJM3H KpallHEro MpaBoOro IMOJ0XKeHUs (OJM30CTh pEryIupyercs
OTIIEJIbHON PYYKOH «CTaOWMIBHOCTB»), WU Ha TEHEpPaTop pa3BEPTKU IMPUXOJUT
UMITYJIbC CUHXPOHM3AIUH, TO pa3BepTKa MPUHYIUTEILHO HAYUHACTCS C KpailHero
JIEBOTO TIOJIOKEHHSI.

JIpyroi pexuM HOCUT Ha3BaHUE KIyLIEH pa3BepTKU. ['enepaTop pa3BepTku
BbI/Ia€T OJHOKPATHBIN MUII000pA3HbII UMIYJIbC, HAYaJIO0 KOTOPOIO ONpEaesieTcs
MOMEHTOM TPUX0Ja UMIYJIbCa CUHXPOHU3ALMHU. ECIn UMIylIbC CHHXpOHHU3ALUU
OTCYTCTBYET, TO OTCYTCTBYET WM T'OpPU3OHTajbHas pa3BepTka. Pexum xaymien
pa3BepTKHU yA00€H NpHU aHAIN3€E OBTOPSIIOIIUXCS CUTHAJIOB, HE SIBJISIFOIIUXCS] TOUHO
NEPUOINYECKUMH.

JUis  TpeuM3HOHHBIX HU3MEPEHHMl B  COBPEMEHHBIX  OcIuIorpadax
NPEIYCMOTPEH PEXUM MAPKEPHBIX H3MepeHuil. B 3ToM pexume Ha HKpaH
ocunsiorpaga, IOMHUMO OCHOBHOIO Jyd4a, BBIBOJUTCS MapKep B BHJE
BEPTUKAIBbHON JMHMM. Mapkep MepecekaeT JMHUI0 M300pakeHHs Ha HKpaHe
ocuuiiorpaga B TOUKe, KOOPJAUHATHI KOTOPOH (3HaYEHUE HANPSHKEHUS! U BpeMs OT

HayaJyia pa3BepTKH) BHIBOJATCA Ha IU(DPOBBIE HHAUKATOPHI.

KontpoabHsbie Bonipocsl Kk padore Ne 1: MccieqoBanue ocuniiorpaga.

1.  MoxHO 1M HCHONB30BaTh  ocHUiorpad g OpocMoTpa
BUACO3amnucen?
2. Kakas ¢urypa Jluccaxy Oyzmer HaOmogaTbcsi Ha  JKpaHe

ocryuiorpada, eci Ha ero BXoasl X U Y MOJaeTCs OJUH U TOT e MEPEMEHHBIN
curHai? A eciam Ha Bxoja X momgaetcs Hampsbkerwe UO sinlJt, a Ha Bxog Y —
Hanpspkenue UO cos[t?

3. OnpenenuTe aMIUIMTY 1Bl BXOJIHBIX HaNpsKEHUN ociuiuiorpada (puc.



5.1), ecnu ycUIUTENb TOPU3OHTANIBHON Pa3BEPTKU UMEET KOA(D(GUIIUEHT yCUTICHUS
10 B/nen., a ycunurenb BepTUKaIbHOM pa3BepTku — 20 MB/nenn.

4. KakoBo Ha3zHaueHMUE MEPEKIIIOYATENS «PA3BEPTKA», HAXOMAIIErOCs Ha
nepeaHeil maHenu ocHuIorpada U MMEIOMIET0 JBa MOJOXKEHUS — «BHEIIH.» U
«BHYTp»?

S. BO3MOHBI 111 NOJIOKUATENBHAS U OTpULATENbHAS CUHXPOHM3ALUs B
peXrMe BHEITHEH pa3BepTKu ocuusuiorpada?

6. Bynyr nu oriamuarecs M300pakeHHs Ha 3KpaHe ocuuiuiorpaga B
peXuMax OKAyHlel M aBTOMATUYECKOM  pa3BepTKM MpU  HAOJIOJCHHUH
CUHYCOMJAIBHOTO CUTHaNa?

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

IIporpamma nadoparopHoii padoThI

1. YcranoButh ocunsuiorpad B pexuM BHeWIHEH pa3BepTku. [logath Ha
Bxoabl X U Y ocuuiorpada CUHYCOMAAIbHbIE HANPSKEHUS PA3JIMYHBIX YaCTOT.
[TonoOpaTh Takoe COOTHOIIEHHME YaCTOT, IPU KOTOPOM H300pa)K€HHE Ha JKpaHe
ocuuiorpaga ocTaeTcsi HEM3MEHHBIM. 3apHCcOBaTh MOJy4YMBILIEecs 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
reHeparopa yepe3 RC-mienouky (Mo yka3aHUIO MpenojiaBaresisi) MoJaTh Ha BXOJ
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. [lepexnounTh 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-
LEIMOYKY.

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

YCTPaHEHHOU MTOCTOSTHHOM COCTABIIIIOLIEH.
Tema 2. IOJYIPOBOJHUKOBBINA JUO/. BBIIPSIMUTEJIN (4
qyac).

BLINPAMUMENL NOJIYIPOBOOHUKOBbLU, OUOO, AHOO,

Kamoo

npsaMoe 6KoUeHUe, 00pamHoe 8KI0UeHUe
O0OHONOIYNEPUOOHDBLU BLINPSAMUMENL 08YXNOLYNEPUOOHDLU
8LINPAMUMENb NYTbCAYUU BBINPAMIEHHO20 HANPANCEHUS]
Ko3Ghuyuenm nynvcayuil ceraxcusaroujue Quibmpol
EMKOCMHOU (Quibmp, UHOYKMUBHBLL PUILMP YMHONMCUMENU

HANPAICeHUs.

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



BOoAbIIMHCTBO paiMOTEXHUYECKUX YCTPONCTB MOTYUYalOT SHEPTUIO ISl CBOEH
paboThl OT UCTOYHMKA MOCTOSIHHOTO HampsbkeHusa. Bmecte ¢ Tem st mepenayu
HHEPTrUM HA PACCTOSIHUE U NIl yA0OCTBa MpeoOpa3oBaHMs 3HAYCHUS aMILUIUTYbI
HaIpPsHKEHUST UCHOJIb3YIOTCS UCTOYHUKHU TIEpeMeHHOro Hampspbkenus. [lostomy B
KQKJIOM DJIEKTPOHHOM YCTPOMCTBE 00s3aTENIbHO JOJIKEH MPHUCYTCTBOBATH OJIOK,
npeoOpa3yronii  epeMeHHOe HampsbKeHWe B MOCTOsSIHHOE. VIMeHHO 3Tu
YCTPOMCTBA HOCSIT HA3BAHUE GbINPAMUMETU.

Bce BbIIpSMUTENN CTPOSITCS HAa OCHOBE HEJIMHEHHBIX JIBYXIOJIOCHUKOB C
CWJIbHO HECUMMETPUYHOM BOJIBT-aMIIEPHOM XapaKTEPUCTUKOMN. B HacTos1iee Bpems
gare BCero It TOr0 UCIONB3YIOTCS HOIYNPOBOOHUKOBbLE Ouoobl (puc.l).

[Ipy monmKIIOYeHWH K AWOIY TOJOXKUTEIHLHOTO HAMpPsHKEHHUS (TIOTEHIIHAT
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 BKIIFOUCHUH JIUOJIA MTaJICHUE HANIPSDKCHUS Ha
HEM, Kak 3TO BHJHO u3 puc. 1, cocraBmser mnpubmusutenbHo 0,6 B. Dto
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.

I, mA,

aHoxl 100
T80

60

KaTo[a 1 40
©20

I=1,(e""-1) ‘ UB
-1,5 -1,0 -0,5 05 1.0

Puc. 1. O603HaueHUs MOJYITPOBOJHUKOBOTO IUO/IA U
TUIWYHBIMA BUJ] €T0 BOJIBT-aMIIEPHON XapaKTEPUCTUKU

[Ipocreiinii  BBINPSAMUTENb MPEACTABIAET COOOM  MOCIEAOBaTEIbHOE
BKJIIOUYEHHUE JUOJAa U COMNPOTUBICHUS HAarpy3ku (puc. 2). IIpu monoxurtenbHOM
Pa3HOCTM NOTEHIMAIOB HA BXOJE CXEMbI JHOJ OKa3bIBa€TCi BKJIIOUYECHHBIM B
NpSIMOM HAMPABJICHUU, NaJCHUE HANpPSIKEHUS HA HEM co- ctaBiseT [ 0,6B, u
HanpsbkeHue Ha Harpy3ke paBHO Uy Uy [ 0,6B . Ilpu oTpunarenbHbIx
3HAUEHUAX BXOJHOTO HAMPSDKEHUS TOK 4Yepe3 JIHOJ], BKIIOYCHHBIH B OOpaTHOM



HaIpaBIICHUH, OKa3bIBACTCS TIPAKTHUECKU paBHBIM HYIO (lg), ¥ TOITOMY MajeHue
HaNpsDKEHUST Ha Harpy3ke MMeeT Takke HyJlieBoe 3HaueHue. [Ipu mogade Ha BXOn
CXEMBbI MTEPEMEHHOTO HaMpPsHKEHUSI BBIXOIHOE HAIPSDKEHHUE MEHSIETCS BO BPEMEHU
Tak, KaK 3TO IMOKa3aHo Ha puc. 2.

Kak BumHO U3 puic. 2, Ha Harpy3Kke MajgacT TOJBKO OJHA IMOJOBHHA NIEPHUOAA
BXOJTHOTO HampspkeHus. [1o 3Toi mpuvnHEe pacCMOTPEHHYIO CXEMY BBITPSMUTEIIS
Ha3bIBAIOT 0OHONOJYNEPUOOHOU CXEMOH. [Tpu UCTIOJIb30BaHUH
OJTHOTIOTYIIEPHOAHOTO  BBIMIPSIMHUTENST  0€3  JOTOJHUTEIBHBIX  YCTPOWCTB
HaNpsOKEHHWE Ha Harpy3ke 3HAYUTENbHYI0 9acTh BPEMEHH OKAa3bIBACTCS paBHA
HYJTIO.

Ot 3TOro HeAocTaTKa CBOOOACH 08YXHOAYNEPUOOHDBIU BbINPAMUMENL, CXEMA
KOTOPOTO MPHUBEACHA Ha puUC. 3.
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Puc. 2. OqnononynepuoaHbINA BHITIPSIMUTEND U IUarPaMMBbl €70 pabOThI
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Puc. 3. IByxnonynepuoanbiii BeIpsMuTeb. [lokazan myTh mMpoTeKaHUs
AJIEKTPUYECKOTO TOKA MIPU PA3IIMYHBIX MOJIIPHOCTSAX BXOJHOTO HAIPSKEHUS

['maBHast 0COOEHHOCTH ABYXITOJIYNEPUOJHOTO BBINPAMUTENS (HA3bIBAEMOTO
TAKXKE BbINPAMUMENTbHBIM OUOOHBIM MOCHOM) COCTOUT B TOM, YTO INpH JHOOOH
IOJIIPHOCTH BXOJHOTO HAIPSKEHUS TOK Ye€pe3 HArpy3Ky IIPOTEKAET B OJTHOM U TOM
K€ HampapieHMM. B oTiMune OT OJHONOJYNEPUOJHOTO  BBIIPSIMUTENS,
HaIpsDKEHUE Ha HAarpy3Ke MOYTH BCerja (KpoMe HEKOTOPBIX MOMEHTOB BPEMEHM)
OTJIMYHO OT HYJIS, YTO XOPOUIO IEMOHCTPHUPYET pHc. 4. B 3TOM U COCTOUT II1aBHOE
PEUMYILECTBO ABYXIIOIYIIEpUOIHON cxembl. Cienyer, OJHAaKO, OTMETUTh H
HEKOTOpbIE €€ HENOCTaTKUu. Bo-mepBbIX, Harpy3ka B HEH MOIKIIOYAETCA K
BXOJIHOMY HAINpsDKEHUIO Yepe3 JiBa IOCIEI0BATEIbHO BKJIIOYEHHBIX AMOAA, U
MO3TOMY OTJIMYUE MAJCHUS HAMPSHKEHUS HA HATPy3Ke OT BXOJHOTO HAIMPSKEHUS B
JBa pasza OoJibliie, yeM B oaHonodynepuoaHoM BeIIpsaMuTene (Ugyx [1Uq [ 0,6B
JUtst 0JTHO- U Upyx [1Ugi [11,2B B 1ByXnonynepuogHOM BbIIpsiMUTENE). Bo-BTOPBIX,



B OTJIMYXEC OT OAHOIIOJIYIICPHUOAHOTO, B ABYXIIOJIYIICPHUOIHOM BBIIIPAMUTEIIC BXOI U
BbIXOJ HE HMCIOT 06HII/IX TOYCK, YTO MNMPHUBOAUT K HCKOTOPBIM TPYAHOCTSIM 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 CPEAHET0 YPOBHs. Koagpuyuenmom nynvcayutl
HAa3bIBAIOT OTHOLICHUE MAKCUMAJIbHOW BEJIMYUHBI 3HAUCHUS HATIPSIKCHUS:

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

ot | | i

Puc. 4. Jluarpammsbl paboTbl
JIBYXIIOJTYTIEPUOTHOTO BBITPSIMUTEIS

Jnst yctpaHeHusl mylibcanii (TouHee, Il YMEHBIIEHUs KO3 uilreHTa
MyJIbCallii) B CXEMbl BBIIPAMHUTENICH BKIIOUAIOT caradxcugaroujue @Quibmpol.
[IpocreiiiuM  CriaaXuBaOMUM  (QUIBTPOM  ABISIETCSI  eMKOCMHOU  unbmp,
n3o0paxxeHHbli Ha puc. 5. CyTrh ero paboThl cocToMT B cieayromieM. Korma
BXOJ/IHO€ HAMNpPSDKEHUE JTUOJHOTO MOCTA MO a0COJIFOTHOW BEIMYMHE OOJbINE, YeM
HaIpsHKEHUE Ha KOHJEHCATOpe, OJHA Tapa JUOJIOB OKAa3bIBAECTCS BKJIIOYECHHOU B
MPsAMOM  HAMpABNCHUHM, M 4YEpe3 Hee MPOTEKAaeT — 3HAYMTENbHEIN TOK,
sapspratommii  koHmencarop C.  Ecom ke aOcomoTHas BEJIMYMHA
BXOJIHOT'O HAMPSDKESHUS MEHBITIE HATIPSDKCHUS KOHIEHCATOPA, BCE TUO bl BKIIFOUCHBI
B 00paTHOM HampaBJICHUH, W KOHJCHCA- TOP pa3psiKaeTcs depe3 COMPOTHBIICHHE
Harpy3ku Ry: Ugx [JUge" RC
OTH TIPOIIECCH TPUBOIAT K 3aBUCUMOCTH BBIXOJIHOTO HANPSDKCHHSI OT BPEMEHH,
MPUBEIAEHHON Ha puc. .

Kak BugHO W3 puC. 5, HanNpsDKCHWE HA HArpy3Ke BCErJia MMEeT HEHYJICBOE
3HaUCHWE, TPUYEM BEIMYMHA ITyJIbCAIIUH BBIIPSIMIICHHOTO HAIPSHKEHUS TEM
MeHble, 4yeM Ooblie mnocrosiHHas BpemeHu RyC. Ilpu OeckoHedHO OOJIBIIONMN
Harpy3Ke (X0JIOCTOM XO/) MyIbCAIliU BBIPSIMIICHHOTO HAMPSHKEHUS OTCYTCTBYIOT.
Taxum oOpazoM, [j1s1 TOTO YTOOBI BETMYMHA MTyJIbCAIMil OblJIa MaJIOH 1O CPAaBHEHUIO
CO CPEIHUM 3HAUYE€HHUEM BBIPSIMJIICHHOTO HAIPSKEHUS, HEOOXOAMMO BBHITIOJIHCHUE
ycioBust R,C >> T, rme T — mepuos BBIIPSIMIICHHOTO HAIPSKEHUS, KOTOPHIN B
CJIy4ae OJTHOTIOJNY- MEPUOIHOTO BBITIPSIMUTEINS COBIAIa€T C MEPUOJOM BXOJIHOTO



NEPEMCHHO- I'O HAIIPSKCHHUA, 4 B ClIydac ABYXIIOJIYIIECPHOAHOIO — B JABa pasa
MCHBIIC.
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Puc. 5. EMKOCTHO# Criia)uBarOUINi GUIBTP U AHArpaMMbl €T0 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 CriaXuBalomUi (QuibTp  uis
JBYXITOJIYIIEPUOHOTO BBINPSAMUTENST HANPSDKEHUST OBITOBOW CETH JUIsl MUTAHUS
Harpy3ku MouHocThio 500 OM (uto npu Hanpstkenuu 220 B coorBerctByer 100-
BaTTHOM Harpy3ke). ONLEHUTh CpelHee BBIIPSIMICHHOE HaNpsDKEHUE U
KO3 PUIMEHT MyIbCalui.

Pewenue. Hanipsixxenue 6p1ToBOM cetn umeet yactoty 50 ['1y u geiictBytomnee
3HaueHue HanpspkeHus 220 B. Ofomy cooTBercTByeT nepuos 20 MC M aMIUTATYHOE
3Hauenue 220BJ 2(1311B. 3nauenue eMkocTH GUIbTpa CIEAyeT BHIOpATh U3
yeaous C OOT/R, 10mc /5000Mm O [ 20Mk®. Beidoepem C [1 200mMk®D. Bpems
paspsina RC-nienouku cocrapiser B 3Tom citydae Benuuuny R,C [1100mc, moaTomy
3a JUIMTEIBHOCTh MEpPHOJa BBINIPSMICHHOIO HANpPSDKEHUS KOHIEHCATOp YCIeeT
paspsautbes g0 Hampsbkenuss 311B [0 311B0110mc/100mc [T 280B
CrnemoBaTellbHO, BBIXOAHOE HaIpspDKeHHE KojeOnercs oT BenmumHbl 280 B 1o
BEITUYMHBI
311 B. Takum oOpa3om, cpelHee 3HAYCHHE BBITIPSMIICHHOTO HAIPSIKEHUS
coctaBisietr Uy, [111280B1311B[1 2(1295B, a koaddunueHT mynbcaruii paseH d[]
Max[Upux (U Ugp L116B 295B [ 0,054 .

[ToMHMO €MKOCTHOTO CTIIQXKUBAIOIIETO (GUIIBTPA, JAJIs1 YMEHBIIICHHUS BEITMIMHBI
yJIbCAIMI IPUMEHSIOTCS/TaK)Ke MHIYKTUBHBIE 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-

MaJbHBI NP MaJBIX 3HAYCHUSX COMPOTUBIICHUS HArpy3Kku. JIJIT MUHUMHU3AIAHA
BEJIMYUHBI ITyJbCAllMi TPH pacueTe HWHIYKTUBHOTO (QMIBTpA HEOOXOAMMO
cobmoaars ycimosue L/R, 1T,

EmMKocTHBIE (QMIBTPHI UMEIOT XOpOIIME IOoKa3zaTeldu IMpu padboTe Ha
BBICOKOOMHYIO  Harpys3ky, HWHIYKTMBHbBIE — Ha HHU3KOOMHYI0. MHorma
IPUMEHSIOTCS CTIIaKUBaroIue GUIbTPhl 00JIee CIIOKHOM CTPYKTYpPBI, OJUHAKOBO
XOPOLIO MPOSBISIONINE ce0s MpU paboTe Kak Ha BBICOKO-, TaK U HA HU3KOOMHYIO
Harpy3ky. Ha puc. 7 npuBezieH 0JIMH U3 BAPUAHTOB TAKUX CMEUIAaHHBIX (DUIIBTPOB.

Puc. 7. UugykTUBHO-eMKOCTHOM [1-00pa3Hblil criaxkuBaromuii GuiabTp

Bo Bcex pacCMOTpPEHHBIX CXE€Max BBIIPSIMUTENEH BBIXOJHOE HAIPSIKEHUE HE
IIPEBOCXOJIUT AMIUIUTYAHOTO 3HAYEHHS BXOJHOIO IIEPEMEHHOTO HAIPSIKEHMUS.
Ha ocHoBe AMOM0B M KOHJEHCATOPOB CTPOSITCS TakKe 0o0Jiee CIOKHBIE CXEMBI,
MOCTOSIHHOE HAIPSsDKEHWE HA BBIXOAE KOTOPBIX MOYKET COCTAaBIIATH YABOCHHOE,
YTPOEHHOE, YUETBEPEHHOE U T.JI. aMIUIUTYTHOE 3HAYCHUE BXOAHOTO HAIPSIKECHUS.
Takne cxembl HOCIT Ha3BaHUE YMHOMICumenu Hanpaxcenus. IIpocTeninen cxemon
ATOTO BHUJA ABIsAETCA cxema Jlazeepa.
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Puc. 8. Y nBoutens HanpsixeHus Jlarrepa

Orta cxema IpuBeleHa Ha puc. 8. Bo BpeMs IOJIOKHUTEIBHOIO MOJYyNEpHOAA
BXOJHOI'O HaNpsDKEHWS IMIPaBbId 10 CXEME KOHICHCATOp 3apsiKacTcs [0
AMIUIUTYTHOTO  3HAu€HUsA BXOJHOro HampsokeHUs  [Ugyp, BO BpeMms
OTPULIATEIBHOIO MOJYIIEPUOAA OH OKa3bIBACTCA OTKIIIOYEH OT BXOJIHOM LIETH, U
JEeBBIN (110 cxeMme) KOHJeHcaTop 3apsbkaercss 10 HanpsbkeHus: [ Uqa. Ilockonbky
KOHJIEHCATOpPbl COENMHEABl HIKHMUMH (IO cXeMme) OOKIaJKaMH, pa3HOCTb
MOTEHIIMAIOB MEXy BEpXHUMH oOKiagkamu paBHa 2U,,. Tak, ucnosb3oBaHue
BXOJIHOTO HAaIpsDKEHUs C JelcTByromuM 3HaueHnem 220 B obOecnieunBaeT
BEJIMUMHY BBIXOHOTO HanpspkeHus cxembl 2 [1220B [ 2[1622B. CnexyeT, KOHEYHO,
YUUTBIBATH, YTO MPU HETOCTATOUHO OONBIIMX 3HAYEHHUSIX EMKOCTH KOHIEHCATOPOB
UX pa3psa IpUBEAET K TOMY, YTO BBIXOAHOE HANPSKEHUE OYET HECKOJIBKO MEHbIIIE
YKa3aHHOTO 3HAYECHUS.

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 ToybKo mpu U [10?

3. Kakoe oOpaTHoe HampspKeHHE JOJDKEH BBIICPKUBATh JTUOMA TIPH
MCIIOJIb30BaHUU €T0 B OJIHOMOIYTIEPUOIHOM BBIIPSIMUTENE?
4. [Tepeunciauthb OCHOBHEBIE JIOCTOMHCTBA " HEJIOCTATKU

ABYXIIOJYIICPHUOJHOT'O BBIIIPAMMUTCIIA.

5. CraaxuBatrouuii QuIbTp BBIIPSIMUTENS pacCUYMTaH Ha paboOTy Co
BXOJIHBIM HampspkeHuem vactorod 50 I'm. MoXHO Ju €ro MCmoJsib30BaTh MpPHU
yactore BxoaHoro Hanpsipkenus 400 ['u? A npu wactore 10 I'u?

6. EMKOCTHOW ¥ WHIYKTUBHBINA CrUIQKHUBAIONIUE (UIBTPHI OJUHAKOBO
xoporro pabotatot npu Harpyszke 100 Om. Kakoif u3 HUX ClIeyeT UCIOIb30BaTh



IpU YBEJIUYEHUU COMPOTUBIICHUS HAarpy3ku a0 1 kOm? Ilpu ero yMeHbIlIEHUH 10
10 Om?

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 BbIIpsiMUTENS. VI3MEHSsI CONPOTHUBICHUE HArpy3KH,
CHSITh 3aBUCUMOCTb CPEJIHETO BBIXOJTHOTO HAMPSKEHUS U IEHCTBYIOLIET0 3HaYEHUS
MyJbCAallMid OT CPEAHEr0 3HAYEHUS BBIXOJAHOTO TOKa BbIIpsAMUTENS. [Ipu 3TOM
CpeIHEE 3HAUEHUE BBIXOJHOTO HAMPSKEHUS U BBIXOJIHOTO TOKA CIEAYET 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 CPEIHEr0 3HaYEHMsI BBIXOJHOTO TOKa. OOBSCHUTH MOCTPOEHHBIE TPApUKH.

4, BeiOparh mapameTpbl MCCIEAyeMOM CXeMbl IS peau3aluu
yKa3aHHBIX MPENojaBaTejeM 3HAYEHUN COMPOTHBIICHHS HArPy3KH, BBIXOIHOTO
HaIpsHKEHUST U KO3 GUIIUEHTA MYJIbCAITHH.

5. Co0Opatb cxemy ¢ BBIOpaHHBIMU MapaMeTpaMu U U3MEPHUTH BBIXOJHOE
HaIpsHKeHUE U KO3PGUUUEHT MyJIbCALHMA.

Cooepoicanue omuema

OTyeT JOJIKEH COAepKaTh:
1. CxeMy BBIIPAMUTES, YKA3aHHYIO MTPENogaBaTesIeM.

2. Tabnuiry 3Ha4eHHUI COMPOTHUBICHUN HArpy3Kd U COOTBETCTBYIOIIUX
VM 3HAQYEHUM CPEIHETO BBIIPSMIICHHOTO HAIPSIKEHUS U IEMCTBYIOLIETO 3HAYCHUS
ITyJIbCALIUH.

3. [TocTpoenHbie rpadKi 3aBUCUMOCTU CPEAHETO 3HAUEHHUS BBIXOIHOTO
HaIpsHKeHUs U K03 GULIMEeHTA MyIbCAlUi OT CPETHEro 3HaYEHUS BBIXOIHOTO TOKA.



4, O6ocHOBaHKE BHIOOpA MAPAMETPOB CXEMBI JIJIsl peas3alliu 3aJaHHbBIX
IpernojiaBaresieM 3HAuY€HUM COMPOTHUBIICHUS HAarpy3kKd, CpPEIHEro 3HauyeHUs
BBIXOJTHOTO HANPsDKEHUS U KO3 UIIMEHTa MyJIbCAIIU.

5. W3mepeHHble 3HAYEHHsI BBIXOJHOTO HAMpPSDKEHUA W KO3 UIMEHTa
IyJIbCALMHU IPY 3aJaHHOM IIPENOABATEIEM 3HAUEHUU CONIPOTUBIICHUS HATrPYy3KH.

Tema 3. CTABUJIUTPOH (4 yac)

cmaounumpon, ouoo 3enepa, Hanpsdicerue CmaduIU3ayul,
ougppepenyuanvrHoe conpomusienue cCmaduIumpoHa
napamempuyecKuti cmaoduIu3amop HanpsadceHusd Ko3ppuyuenm

cma6uﬂu3auuu, MUHUMATIbHBIU MOK cma6wzu3auuu,

MAKCUMATIbHBIL MOK cma6uﬂu3auuu

eab padoThlI.

OcBoWTh  METOAMKY  HM3MEPEHHs  TapaMeTpPOB  TMOIYIPOBOJIHHKOBBIX
CTaOMJIUTPOHOB.

HayuuThCcsi MpOEKTUPOBATH HA OCHOBE MOJYNPOBOAHUKOBOTO CTA0MJIMTpPOHA
CTaOMJIN3aTOPOB HANPSKEHUSI I CHUMATh UX XapaKTEPUCTUKH.

lupokoe mnpuMeHEeHHE B OJIEKTPOHUKE HAXOAAT JAHOABI  CICIUATHHON
KOHCTPYKLUH, THIUYHAS 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 BeTBU BAX auonos. [lpu 0OpaTtHOM ke HANpPsSKEHUU TOK
Yyepe3 CTAOMIUTPOH PE3KO BO3PACTAET MPH MPEBBIICHUN HAPSHIKEHUEM HEKOTOPOTO
nopora.
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Puc. 1. YcnoBubie o603HaueHus crabumutpona (cieBa — 1mo ['OCT) u
TUMHWYHBIA BUJ] €70 BOJIBT-aMIIEPHON XapaKTEPUCTUKHU

YoMsiHyTO€ MOPOTrOBOE 3HAUCHUE HANPSXKEHUS HOCUT HA3BAHUE HANPSCEHUe
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
HalpsHDKEHUS  BBIXOJHOE€  HANpSDKEHHWE  CHHUMAaeTcs  CcO  CTaOWIMTPOHA,
MOCJIEOBATEIbHO  IMOAKIIOUYEHHOTO 4Yepe3 COMNPOTHBJICHHUE K HCTOYHHUKY
HampspkeHus. [lpu  W3MeHeHWW HaNpsDKCHHWS WCTOYHWKA pabouas Todka
cTabmiuTpoHa cMemaercs BBepx Mo BAX (yBenmumuuBaercs TOK —uepes
ctabuiutpoH). Ilpu 3TOM majeHHe HaNpsHKEHUs Ha CTAOMJIMTPOHE H3MEHSETCS
HE3HAUUTEIBHO, KaK 3TO MOKHO YBUIETH U3 puc. 2. Cienyet oOpaTUTh BHUMaHUE,
YTO CTAOUIIUTPOH HA pUC. 2 BKIIIOYEH B 0OPATHOM HAIPaBJICHUH MO OTHOIICHHIO K
MOKAa3aHHOMY Ha puc. 1, 1 mo3TOMY ero paboyas TOUKa HaXOJUTCA PAaKTUYECKHU Ha
obOpatHoli BeTBU BAX.
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Puc. 2. ITapameTprueckuii cTabUIN3aTOp HANPSIKEHUS U IPUHIUI €r0 padOThI

[TpumeHsis HEeCI0KHbIE TeOMETPUUECKHE COOOpaXKEHUs, JIETKO MOKa3aTh, YTO

W3MEHEHHS BXOIHOTO M BBIXOAHOTO HAMPSHKEHUN CBSI3aHbI COOTHOIIEHUEM:

U U2 Uy /RO U2 DU01DDDr/RD DUBX,

rae I — nuddepeHmanbHOe COMPOTUBIICHUE CTAOMINTPOHA, R — compoTHBIICHUE
MOJKJIIOYEHHOTO MOCJIEeI0BATEILHO PE3UCTOPA.

Otnomrenne [1Ug/[Ug,, HaseBaoT xod@uyuenmom cmaburuzayuu. Jus
napamMeTpUUecKoro CTadmiIn3aTopa HampspKeHHs Kod(PQuimeHT craduimsanun
paBeH OTHOIIEHHO R/T.

K npyruM BakHBIM IMapaMeTpaM CTaOMJINTPOHA OTHOCSTCS MUHUMAJIbHBINA U
MaKCHUMAJIbHBIM TOKW cTabunuzanuu. [Ipu BemnuuHe TOka, MPOTEKAIOIIEro uepes
CTAOMJIMTPOH, MEHBIIEH, YeM MHHUMAJIbHBIA TOK CcTaOWIM3aluU |y, padouas
TOYKAa CXOIUT C JuHeWHoro ydactka ero BAX, ero auddepenimairnoe
COMPOTHUBJICHUE YBEIMYHMBACTCS, W €r0 HCIIOJB30BAaHUE I CTaOMIM3aIid



HamnpsOKCHUSL CTAHOBUTCS HCBO3MOXKHBIM. Ecau e 3HadyeHue TOKa qcpe3
CTa6I/IJ'II/ITpOH IMPCBLIIIACT MaKCUMaJIbHbIN TOK CTa6I/IJII/I?>aHI/II/I IMaKc, B CTa6I/IJII/ITpOH€
Ha4YMWHAIOTCA HCO6paTHMI>Ie HU3MCHCHU, KOTOPBIC MOT'YT 3dKOHYUTHCSA BBIXOAOM €TI0
H3 CTPO.

Ilpumep 1. CocTaBUTH CXEMY MTAPaMETPUICCKOTO CTA0MIM3aTOPa HATIPSDKCHUS
C HCTIOJb30BaHMeM cradbmnuTpoHa KC156, umeromero cie- QyroIue mapaMeTphl:
U [ 5,6B,  Lyuw [ 3MA, lLyae [ 55MA, r(1400M npu auarna3oHe U3MEHEHUs
BxoaHoro HampspkeHus 30..50 B. Beraucnute Kod3Q@QUIIMEHT cTaOMIHM3aIuU U
Jania30H U3MEHEHUS COTPOTUBIICHUS HATPy3KH.

Pewenue. BeibepeM BeTUUNHY TOKA, MPOTEKAOIIETO YEPe3 CTAOUIUTPOH, HA
HIDKHEN TPAHUIIE AUAIla30Ha 3HAYEHU BXOIHOTO HaNpsKeHUs, paBHOU 20 MA. Ota
BEJIMYMHA CYHIECTBEHHO NPEBBIIIAET MUHUMAJIbHOE 3HAYEHUE TOKA CTAOMITU3ALINH.
[IpoBenst Harpy304HyI0 NPSIMYI0, COOTBETCTBYIOIILYIO BHIOPAHHOW paboyveil TOUKe U
BxonHOMYy HanpspkeHuto 30 B (puc. 3), Hailnem 3HaueHue comnpoTuBieHus R B
cxeme, okazanHoi Ha puc. 2: R [J 30B/25MA [11,2kOwm . [Ipu 1aHHOM 3HAYCHUH
conpoTuBieHus R BxonHoe HamnpspkeHne 50 B BbI3bIBaeT NpoOTEKaHUE uepes
ctabunutpon Toka MmeHee 40 MA (o puc. 3), YTO CYIIECTBEHHO MEHBbIIIE
MaKCHMaJbHO JOIyCTUMOTO 3HaueHHUs Toka crabwimszauud. Koadpduuuent
CTaOMJIM3alMU TOCTPOCHHOTO CTaOMIIN3aTOpa JOJDKEH COCTAaBISITh BENIWYHMHY R/r
[11,2xk0OmM /400Mm [ 30, T.e. mpu M3MCHEHUH BXOJIHOTO HanpsbkeHus Ha 20 B (Bech
JIMAana30H BO3MOXHBIX 3HAYEHNI) BBIXOJHOE MEHSIETCS HA BEIMYHUHY MeHee | B.

501
40

30

UBbIXB B
10 20 30 40 50

Puc. 3. TIpoekTrpoBaHue cTaduIn3aTopa HanpsokeHust (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
CTaOMIM3aToOpa MOKHO OTBETBUTH BO BHEIIHIOIO 11eTh TOK 110 [115 MA. Ilpu sTom
yepe3 pe3ucTop Mo-MpekHemMy Oyaer 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, conpoTuBIEeHUE HArpy3KU
pa3paboTaHHOro CcTabWiIM3aTOpa MOXET NMpPUHUMATh 3HadeHus ot 370 Om 1o
OECKOHEYHOCTHU.

Jlpyroe mpuMeHeHHE CTaOWIUTPOHA — YMEHBIICHHE H3MEHSIOMIETOCS BO
BPEMCHHM CHUTHAJIa Ha PUKCUPYEMYIO BeIMUuHY (puc. 4).

Upn=max(U—U, ,0)

U(tr)

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 cilydyae BBIXOJHOE HAINPSIKEHUWE MEHbILE BXOJHOTO Ha
BenU4UUHY U,

Onrca"Hyr0 CXeEMY MOKHO TaK)KE€ pacCMaTpUBaTh Kak MIOPOTOBOE YCTPOMCTBO
— KakK TOJBKO BXOJHO€ HaNpspKeHHE mpeBbllnaeT 3HaueHue U, TOk uepes
pe3uctop R mpuHUMAaeT OTJIIMYHOE OT HYJIs 3HAYEHUE.

Konmponwvnwvie éonpocul

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

2. Kaknmu cBoiicTBaMu 00Ja7aeT IMOCHIENOBATEILHOE COEOUHEHUE
CTAOMIMTPOHOB (00a CTAOMIMTPOHA BKIJIFOUEHBI B OJTHOM HAIMpPAaBJICHUH)?

3. Kakumu  cBoiicTBamMu  oOjagaeT  mapajuieIbHOE  COCIMHECHHE
CTAaOMIIMUTPOHOB (CTAOMIIUTPOHBI BKITFOUEHBI B TPOTUBOIIOIOKHBIX HATTPABICHUSX )?

4, MoskeTr i1 HanpsDKeHHE CTaOWIM3aIlliu CTaOWINTPOHA MPUHUMATH
OTpHULIATENBHOE 3HaYEHUE?

5. Kakne paeiicTBus  ciaeayeT TPEANPUHATH, YTOOBI  TIOBBICHTH
Kod(PHUIMEHT cTabMIn3aIy apaMeTPUIeCKOro CTadmIn3aTopa HaMpsHKEHUs, He
W3MEHSS TUI CTaOMIUTPOHA?



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

7. Kaxko#i BbIxo1HOM curHai OyaeT GopMHUPOBATHCS CXEMOM, ITOKa3aHHOM
Ha puc. 4, IpU UCTIOJIB30BaHUU OTPULATEIBLHOIO BXOJHOTO CUTHAja?

Ilpozpamma nabopamopmuoii padbomaol

1. [TomyunTs y mnpemnomaBaTenss CTAOWJIMTPOH IJsl MCCIEAOBAHUN U
BEJIMYMHY €r0 MaKCUMaJIbHOTO TOKa CTaOUIN3alluu.

2. TToAKITIOYMB CTAOMITUTPOH K HCTOYHUKY MOCTOSHHOTO TOKA U U3MEHSIS
BEJIMYMHY 3TOTO TOKA, OMPEICINTh 3HAYCHHUS HampspKeHus crabwimmsarmu U,
MHUHHMAJIBHOTO TOKa CTA0OMIIN3AIUH |y, ¥ T HEpeHIINATBHOTO COTPOTHBIICHUS I
J1J151 TOTO CHATH 3aBUCUMOCTH A (epeHIINaTIbHOTO COTPOTHURIICHHUS OT TOKa Yepe3
crabmutpoH 1. [Tpu 3TOM BeMUYMHY I' HEOOXOAUMO BBIYUCIATH CIICTYIONIUM
obpazom: mpu Toke | crmenare HeOoJbIIOE MpHpalieHue Toka [l U u3MepuTh
BO3HHKAIOIIIEE IPH STOM MPHUPAIICHHE MAJACHNs HAIPsLKEHUs Ha cradumurpone (U
. Berancaute auddepeHimansHoe COMPOTHRBICHNHE KaK OTHOIIECHUE MPUPAICHUI
HanpspkeHus u Toka r 10U/,

3. [Toctpoennsiii rpadpux (puc. S5) IODKEH COAEpKaTh  cliabo
MEHSIOIIYIOCS 4acTh, CPETHUN YPOBEHb KOTOPOI onpenenseT auddepeHuaibHoe
COMPOTHUBJICHUE CTAOUIUTpOHA. TO 3HAUYCHHE TOKA, TP KOTOPOM HAYMHAETCS POCT
mudpepeHInaTbHOTO COTIPOTUBIICHUS, SBIIICTCS 3HAYCHHUEM MUHUMAJIBLHOTO TOKA
cTabmin3aruy, a MmajgeHrue HaNpsHKCHUS Ha CTaOMITUTPOHE TIPU TAaHHOM 3HAYCHUU
MPOTEKAIOMIETO TOKA SBJISCTCS HANIPSIKEHUEM CTAOMIIH3AIIH.

]MI/IH 1___

Puc. 14.5. Onpenenenre OCHOBHBIX TapaMETPOB CTAOMIUTPOHA

4. Pa3zpaboTaTh cxemy mapameTpuuecKoro CTadmim3aTopa HampsHKeHUs,



MMEIOIIETro 3aJaHHbIN npenoaaBaTeaeM kodpdunueHT crabummzanuu. Ilpu aTom
cieayeT MMETh B BHUJY, YTO, €CJIM CTAaOMJIUTPOH HMEET HEJOCTaTOYHO Majioe
nuddepeHuagrbHOe COMPOTUBICHUE, TO €r0 MOXKHO YMEHBIIUTh, COSTUHSS
HECKOJIPKO OJTHOTUITHBIX CTAOMIUTPOHOB MapaJlIeIbHO.

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

6. Onpenenuts  AONYCTUMBIM  JUana3oH  W3MEHEHUS  Harpy3Ku
pa3zpaboTtaHHoro cradbwimsaropa. [[ns 3Toro npu MHHMMAIBHOM pPacdeTHOM
3HAYEHUH BXOJHOIO HAIPSHKEHUSI CHATh 3aBUCUMOCTD BBIXOJIHOTO HANPSKEHUS OT
CONPOTUBIICHUS MOJAKIIOYaEMOM Harpy3ku. TOT JAMana3oH CONpPOTHBIECHHUS
Harpy3k, IpH KOTOPOM BBIXOJHOE HAIPSIKEHUE COXpaHSAET CBOE 3HAYCHUE, U
ABJIIETCSI UCKOMBIM Juana3oHoOM. PaccuuTaTh Auana3oH W3MEHEHHsS Harpys3KH,
OCHOBBIBASICh Ha MapaMeTpax CTaOMWIUTpOHA U pa3zpaboTaHHOI cxembl. CpaBHUTH
paccuMTaHHBIA U U3MEPEHHBIN 1HaNa30Hbl.

Cooepocanue omuema

Otuer JOJDKCH COACPIKATh:

1. N3mepenHyo 3aBUCUMOCTb U HEPEHIIMATBHOTO COMPOTUBICHHUS
CTaOMJIUTPOHA OT MPOTEKAIOIIETO Yepe3 HETO TOKA.

2. OnpeneneHHble W3 TMOJYYEHHON 3aBUCHUMOCTH TJIABHOE 3HAYCHUE
mudpepeHInanbHOTO COMPOTUBIICHUS U 3HAYCHMS HATIPSHKEHUS CTaOMIIN3allid U
MUHHUMAJILHOTO TOKa CTAOMIIU3AIUH.

3. PazpaboranHyro  cxemMy  MHapaMeTpHUuecKoro  craduiamuzaTopa
HaIpsHKEHUS ¢ 3aJJaHHBIM MpenoaaBaTeneM Ko3(PpGUIHUEHTOM CTaOUIN3aIiy.

4. N3mepenHoe 3HaueHue ko3¢ duiiuenTa crabunmsanuu crabuimsaropa
C OMMMCAHHMEM TPOIIEAYPHI €T0 U3MEPCHHUS.

5. O1eHKy nrana3oHa JIOMyCTUMBIX 3HAYCHHUH COMPOTHUBIICHUS HAIPY3KH
cTabuiam3aropa.

N3mepeHHy0 3aBUCUMOCTH BBIXOJHOTO HAINpPSDKEHUs CcTabuimu3atopa OT

COIIPOTHUBJICHUS HAI'PY3KH.

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



AHOO, Kamoo, YNPasIAWUlL 31eKmpoo,
Mpex2NeKmpoOHbIL MUPUCOP, 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 HEMTUHEHHBIM TOTYTIPOBOTHUKOBBIM MIPUOOPOM,
IPEJICTaBISIFOIIMM COOOM YeThIpe MOIYIPOBOJHUKOBBIX CJIOSI pa3HBIX TUIIOB
npoBoauMocTH (puc. 1). Tupucrop conepxkut Tpu p-n nepexona. Kak npasuo,
TUPUCTOP UMEET TPH JIEKTPOJIA, Ha3bIBAEMBIX AHOO, KAMOO N YNpasisowuil
anekmpod. TakoW TUPUCTOP HA3BIBACTCS MPEXIIEKMPOOHbIN MUPUCTIOD WU
mpurucmop. Tupuctop 6e3 ynpaBIsSIOIIEro MeKTPoaa Ha3bIBACTCS
08YX31eKMPOOHbIM MUPUCTNOPOM, U OUHUCIMOPOM.

%

Puc. 1. CtpykTypa TUpucTOpa U ero 0003HaueHue

aHod

p
YIIPaBAAIOIAH n
JIEKTON

1EKTO]

p
}

Katon

BAX Ttupucropa coaepKuUT y4acTOK C OTpHUIATEIbHBIM AuddepeHInaaIbHbIM
COIPOTHBIICHUEM U SBJISICTCS XapaKTEPUCTUKOMN S-Tuma (puc. 2).

Puc. 2. BAX tupuctopa



C yBenuueHHeM TOKa YIpaBJiIsIoLIEro 31eKTpoa nafgaroumi yuactok BAX
TUPUCTOPA YMEHBIIAECTCA U HPU JOCTHIKEHUU BEIUYMHBI lcpp MCue3aeT coBceM.
JlaHHO€ 3HaUEHHE TOKA YIPABIISIIONIETO JIEKTPO/1a HA3bIBACTCS MOKOM CHPAMIIEHUS

TUPUCTOpA.

PaccMmoTpum cxeMy, n300pakeHHYI0 Ha puc. 3. Pexum paboTbl TUHUCTOPA B
ATOM cxeMe omnpeaensaeTcs nepeceueHueM BAX nuHUCTOpa U HArpy304HOM MPSAMOI
| D0U OUD/Ry (puc. 4). Ilpu HysneBOM 3HAYEHUHM BXOIHOTO HAMPSDKEHHS TOK
yepe3 JUHUCTOpP TaKKEe MMEET HylieBoe 3HaueHue. C yBEIMYEHUEM BXOJHOIO
HaIpsDKEHUS Harpy3oyHas MpsiMas MepeMellaeTcs BOpaBo, M pabodyas TOYKa
ITOCJIEIOBATEIBHO 3aHUMaeT nmo3unuu 1, 2, 3, 4 u 5.

UB‘( RH
Puc. 2. Tupuctop cHarpyskou

[Ipu 3TOM TOK Yepe3 AMHUCTOP MMEET BEIUYHUHY, OJU3KYIO K HYJIO, U MO3TOMY
TOBOPSIT, YTO TUPUCTOP 3akpwim. Eciu mpu monoxeHun padbodeil Touku S5 emie
YBEJIIMYUTh BXOJHOE HaNpsDKEHHE, TO pabodas TouKa JUHHCTOPA CKAaYKOM
NIEPEMECTHUTCS B ITOJIOKEHUE O, TOK Yepe3 TUHUCTOP PE3KO YBEIIMUNTCA, @ TaJCHUE
HaIIpSDKEHUST Ha HEM PE3KO YMEHBIIUTCA. B 3TOM citydae roBOpsT, YTO TUPUCTOP
OmMKpbLICA. 3HAYEHUWE BXOJHOTO HAIPSOKEHUS, IPU KOTOPOM  THPUCTOP
OTKpPBIBAETCS, HA3BIBACTCS Hanpsdicenuem nepekaodenuss Ttupuctopa. llpu
JalbHENIIEM YBEJIMYEHUM BXOJHOTO HAINpsDKeHUs palboudas Touka Oyaer
IEpEMEIATHCS B HANPABIECHUU MOJ0KEHUs 7. Eciau Tenepp yMEHbIIATh BXOJIHOE
HaIpspKeHue, To pabouasd Touka OyAeT 3aHUMaTh nojoxenus 6, 8, 9 u 10.
JlanbHeilliee yMEHbBIIEHHE BXOJHOTO HAaNpPSsDKEHHUS BBI30BET CKAauKOOOpa3HOE
nepeMelieHre padodeit Touky B MOJIOKEHUE 2, U Jajnee — B noJioxkenue 1 u 0.



Puc. 4, [TomoxxeHust
paboyeit TOUKH TUHUCTOPA
pH BKJIIOUEHHE
JTUHHUCTOpA

Taxum oOpa3zom, B cxeme, IOKa3aHHOW Ha pucC. 3, IPU 3HAYEHUSX BXOIHOIO
HaIIpsSDKEHMS, MEHBIIUX HEKOTOPOIr'0 IOPOrOBOr0 3HAYEHUs, TOK 4YEpe3 HarpysKy
IIPAKTUYECKA OTCYTCTBYET, a BCE HANPsDKEHHUE IajaeT Ha AUHUCTOpe. Ecim xe
BXOJHOE HANpsDKEHUE IIPEBBIIAECT JOTO IOPOrOBOE 3HAYEHUE, JUHUCTOP
OTKPBIBACTCs, M BXOJHOE HANpPsDKEHUE NPUKIAAbIBacTCsa K Harpyske. Ilpuuem
Tenepb, Al TOro 4ToObl CHOBA 3aKPBITh JAUHUCTOP, HEOOXOIUMO OYEHb CHIIBHO
ITIOHU3UTH BXOJHOE HANPSKEHUE, HA IIPAKTUKE — IOYTH 0 HYJIA.

PaccmoTpeHHOE CBOMCTBO TUPUCTOPHBIX CXEM HAXOIUT IPUMEHEHHUE B CAMBIX
pPa3HBIX IOPOTOBBIX CXEMAax, BKIIOYAs CXEMbl 3aIIUATHI OT IIEPEHAIPSIKECHMUS,
KOPOTKOIO 3aMBIKaHMS, a TAaKKe pelakCallMOHHblE TeHeparopsl.  [lpyroe
pPaCIPOCTPAHEHHOE TMPUMEHEHUE THPUCTOPOB — PETYJIATOPbl MOLIHOCTH ISt
NoTpeOuTeNel  MEepPEeMEHHOr0  BJEKTPUYECKOro  Toka. TumuuHas  cxema
TUPUCTOPHOTO peryjisTopa MOIIHOCTM IIpuBeAeHa Ha puc. 5. Harpyska
MOAKIIFOYAETCS K MCTOYHUKY IEPEMEHHOIO HAIPSIKEHHUS MOCIEIOBATEIBHO  C
JVOIHBIM MOCTOM, B IMArOHAJIb KOTOPOTO BKJIIOUEH TPEXANEKTPOAHBIA THPUCTOP.



U, sin(w?)

G cxema _:I_/SZ
Yyapasienusl

| Y

Puc. 5. TUpUCTOPHBII pEryasTop MOITHOCTH

Hanpsxkenne npukinagpiBacTCsa K THPUCTOPY BCETIA B OAHOM HampasieHuU. Ecnn
OBl THPUCTOP OBLI BCET1a OTKPHIT, BXOAHOE HAIPSLKEHHE MTOJHOCTHIO Ao Obl Ha
Harpy3ke. Eciu Obl OH ObLI Bcerja 3aKpbIT, HallpsHKEHKE TIOJTHOCTHIO NTaAaio Obl Ha
HEM, a HE Ha Harpyske. Eciii TUPUCTOpP 4acTh BPEMEHU HAXOIUTCS B OTKPBITOM
COCTOSIHMM, a 4YacTb — B 3aKPbITOM, TO BXOJHOE HAIIPSHKEHHUE TOJIBKO YacThb
BPEMEHHU OKa3bIBACTCS IPUIIOKEHHBIM K HAarpy3ke, U YCPEOHEHHAs MOILHOCTD,
paccenBaeMasi Ha HEW, OKa3bIBAeTCsl MEHbILIE HOMHHAJIBbHOMW. [l TOro 4toObl
IIEPEBECTU TUPUCTOP B OTKPHITOE COCTOSIHUE, JOCTATOYHO I101ATh B YIPABIIAIOLINN
JJIEKTPOA TOK, BEJIMYMHA KOTOPOrO, II0 KpaWHEW Mepe, HE€ MEHbIIE TOKa
cupsamieHus . B 3ToM ciyuae naparomuii yuactok BAX tupucropa ncuesaer, u
TUPUCTOP MEPEKIIOYAETCA B OTKPBITOE COCTOSIHME (HampuMep, U3 COCTOSIHUS 4 B
coctostHue 8 Ha puc. 4). CHOBa 3aKpBITHCSI TAPUCTOP CMOXKET, TOIBKO €CIIH MaJICHUE
HalpsDKEHUsT Ha HEM JOCTUTHET HYJEBOro 3HadeHud. llpum wmcnosib3oBaHMM
NEPEMEHHOr0 HAIpPSOKEHUsI 3TO MPOMCXOAUT caMo coOOH, JBa pasza 3a MEepUO..
Jmarpammbl pabOTHI THPUCTOPHOTO PETYNIATOPA MOIIIHOCTH MPUBEACHBI Ha PUC. 6.

Cxema ympaBlIeHMS, BXOJSIIAs B COCTaB PEryJATOPA, BBIAAET KOPOTKHUI
UMITYJIBC TOKA, 3aJIepXKaHHBI OTHOCUTENILHO MoMeHTa Bpemenu UpsinCIItlI[1 0
Ha BpeMs 3aepKKH t; ¥ UMEIOIUI aMIUINTYly, HE MEHbBIIYIO, YeM |lonp. MIymbe
TOKAa IIOCTYIIAeT HA YIPABILAIOLIMN JJIEKTPOJ TUPUCTOPA U OTKPBIBAET €ro0.
Tupucrop ocraercs OTKPBITBIM 10 TOTO MOMEHTA, KOrJa BXOJHOE IEPEMEHHOE
HaIIpsDKEHUE HE IIPUMET HyJIeBOe 3HaueHue. [1ocie 3Toro oH 3akpoercs 10 npuxona
CJIEAYIOIIETO UMITYJIbCA, BBIIABAEMOI'O CXEMOW YIIPABIICHHUS.



U, sin(®f)

(1)

! uﬁhu’ (t)

Puc. 6. lnarpammbl paboThI THPUCTOPHOTO PETYISTOPA MOITHOCTH

YcTpoiicTBa yripaBiaeHHs 7151 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
00s13aTeJIbHO 3aKPOETCH), 3aMyCKACTCsl AJIEKTPOHHOE peJie BPEMEHHU, COOpaHHOE,
HaIpuMep, Ha OCHOBE JKIYIIEro MyJIbTUBHOpaTopa. Pene BpemeHnu BripabaThiBacT
UMIYJIbC HANpSOKCHUsI, 3aJep>KaHHBI OTHOCHTEIHPHO HAYabHOTO MOMEHTA
BpemeHd. Kak mpaBuiao, B THUPUCTOPHBIX  PEryjsITOpax  MOIIHOCTH
IpEeIyCMAaTPUBAETCSl  PETYJIUPOBKAa BPEMEHU  3alEp>KKH, YTO  I03BOJISET
peryJiMpoBaTh BETUYUHY MOUTHOCTH, TOTPEOISIEMYIO Harpy3KOH.

TupucTopHble PEryiasTOpbl NMPUMEHSIOTCS Ul PEryJIHMPOBAaHUS MOIIHOCTU
JaMI HaKaJWBaHMS, HArpeBaTEIbHBIX 3JEMEHTOB, JJIEKTPOMOTOPOB, T.€. TaKUX
norpedurenei, ansd KOTOpbIX (opMa TNHUTAIOIIETO HANpsHKEHUS HE HMeEeT
IPUHLUIINATBHOTO 3HAYCHHUSL.

Konmponwsnuie sonpocwi

1. MOXXHO N JUHHUCTOP B CXE€ME 3aMEHHUTh TPEXIICKTPOIHBIM
TUPUCTOPOM?

2. MO>KHO 71 KCTTOJTH30BATh TUPUCTOPHI JJISI BHIMPSIMIICHUS TIEPEMEHHOTO

HaIpsKeHUs ?

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

4. 3ayeM B CXeM€ THPUCTOPHOIO PETYJSITOpa MOIIHOCTH UCIOIb3YETCS
JIBYXTIOJTYTIEPUOAHBIN BBIIPSIMUTEINb?

5. Ecnu Harpy3Ky noaxkjarodaTb K UCTOYHUKY ICPEMCHHOI'O HAIIPSKCHUA
uepe3 peocCTtar, TO MOKHO IIOJYUYHUTH PETYJIATOP MOIIHOCTHU. B uyem cocrour



MPEUMYILECTBO TUPUCTOPHOTO PEryJSITOpa MOUIHOCTU TEpPENl PEryjsiTopoM Ha
OCHOBE peocrtaTa?

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

7. Kaxk u3mMeHsTCsl CBOMCTBA TUPUCTOPHOTO PETYIATOPA MOITHOCTH, €CJIH
M3MEHATCS TapaMeTPhbl BXOIHOTO HAMPSHKEHUS: €r0 aMIUTUTyAa WM 4acToTa?

Ilpozpamma nabopamopnoit padbomul

1. [TomyunTs y mpenogaBaresiss TAPUCTOP JJISL UCCIAEIOBAHUS.

2. CHATh 3aBUCHMOCTh HANpsDKEHUS TMEPEKIIOYEHUS THUPUCTOpA OT
BEJIMYMHBI TOKA YINPABISAIOWIETO 3JeKTpoAa. s 3Toro codparh cxemy COTJIaCHO
puc. 15.7.

Puc. 7. I3mepenne HanpsKeHUs: TOKa TUPUCTOPA

3adukcupoBaB 3HaYEHHE TOKA YIPABIISIOLIETO 3JIEKTPOAA, U3MEHATH BXOJAHOE
HaIIpSDKEHUE CXEMbl OT HYJIEBOW BEJIMYMHBI 0 MOMEHTa OTKpPBITHS
IIEPEKIIFOYECHUSI TUPUCTOPA, ONPENEIUTh KOTOPBIM MOKHO IO ITOKa3aHUAM
amriepMerpa. BxogHoe HanpsiKeHue CXEMbl B MOMEHT OTKPBITUS TUPUCTOPA U
OyAeT SBIATHCS HANpPSHKEHUEM MEPEKIIOUEHUs TUPUCTOpa MpH JaHHOM
3HAQYEHUH TOKA YIIPABISAIOLIETO 3JIEKTPOAA.
ConpoTuBnenue R mpu 3TUX U3MepeHHsIX ClieyeT BbIOpaTh TakKUM 00pa3oM,
4YTOOBI MPU OTKPHITOM THUPUCTOPE TOK 4Yepe3 HEero He mpesblman 2-3 A (umm
3HAYEHHUs, YKa3aHHOT'O MPENOAaBaTEIEM).

3. [TonyunB y mpemomaBareisi CXEeMy YIpPaBICHHUS, COOpaTh CXeMy
TUPUCTOPHOTO PETYJIATOPA MOIIHOCTH 0€3 TUpUCTOpA U O€3 Harpy3Ku

(puc. 8).



U, sin(w?)

cxemda :
yupasieHus .

7
. %]

Puc. 8. I3mepeHne napaMeTpoB BEIXOAHOTO CUTHAJIA CXEMBI
yIpaBICHUS

W3meputh mapaMeTpsl BBIXOTHOTO CUTHAJIA CXEMBI YIIPABJICHHUS:

BpEMS 3aJICPKKHU, JJTUTSTLHOCTh M AMIUTUTYAY UMITYJIbCA.

4, OCHOBBIBAsICh Ha WM3MEPEHHBIX IMapaMeTpax BBIXOAHOTO CHUTHAJA
CXEMbl YIpPaBJICHHS, MOJIKIIOUYUTh K €€ BBIXOJY Yepe3 PE3UCTOP YIPaBISIOMIUN
ANEKTPOJ, TUpucTopa (cornacHo puc. 5). ConpoTuBIIEHHE pE3UCTOpa BHIOPATH
TaKUM, 4TOOBI aMIUTMTYJHOMY 3HAUYECHUIO MUMIYJhCAa HANPSHKEHUS, BBIIABAEMOTO
CXEMOM YIpaBJICHHs], COOTBETCTBOBAJIO 3HAYCHHUE TOKA YIIPABIISIONIETO JIEKTPO/IA,
paBHOE TOKY crpsamiieHus. [ToaKIounTh K COOpaHHON cXeMe Harpy3Ky COTIJIacHO
puc. 5.

5. HOIIaTB Ha BXOJ CO6paHHOFO peryisiTopa MOIIHOCTH IICPCMCHHOC
HaIIPAKCHUC. 3apI/ICOBaTB OoCUIIIOTpaMMBI HaHpH}KeHI/Iﬁ Ha BXOIC PCryjriTopa
MOIODHOCTH, HA HAT'PY3KEC, HA TUPUCTOPC U HA BBIXOAC CXCMBI YIIPABJICHHA.

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 MOIIIHOCTH.

4. OcuwinorpaMMbl HalpsHKEHU Ha BXOJIE€ TUPUCTOPHOTO PETYIISITOpa
MOIIHOCTH, HA HAarpy3Ke, Ha TAPUCTOPE U HA BBIXOJIE CXEMBbI YIIPABJICHHUS.

Tema 5. UccienoBanue 3jiekTpokapaunorpada (2 gac).
Mecto nmnpoBeneHHs: AKKPEIUTALMOHHO-CUMYJAIMUOHHBIN  1ieHTp  [lkossl
onomenuuuubl JIBOY. CrpykrypHas cxema M NpUHUUI pabOThl. ApTedakTsl

3aIllMCH  JJICKTPOKApAUOI'paMMBEI. Hpoueccm Ha TIpaHHUOC JOJICKTPOA KOZXKa.



Hcnonb3oBaHue CUMYJLIIUOHHOTO  MAHCKCHA WM  CTAHAAPTU3UPOBAHHOI'O

nanuenTa. OneHka TOYHOCTH IPU UHTEpIpeTaus HopMaiabHoi DKI .

JlaGopaTopHblie padoThl (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.
Hcnonp30BaHWE CUMYJSIIUOHHOTO MAHEKEHAa WM CTaHJAPTU3HPOBAHHOTO
nanreHTa. OueHKa TOYHOCTH [PY UHTEpIIpeTanns HopMasibHOU D1
Tema 7. Cnupomerpusi: onpeaesjieHue QyHKIUU BHEIIHET 0 AbIXAHUSA
(xu3HeHHasi eMKoCTh Jerkux — KEJI) (4 gac.).

Mecto mnpoBeneHus: AKKpPEAUTAUMOHHO-CUMYISUHOHHBIA LeHTp Llkomsr
ouomenuuuuel JIBOY. Boinonnenue cnimpomerpun ¢ momoineto ammapata MIR,
mozeib Spirolab.

Tema 8. UccienoBanue umieaanca mojaesieid Onorkanen (4 gac.)

Mecto mnpoBeaeHus: Ayautopus M611. Onpenenenue uMmIieaaHca Mojelen
OMOTKaHEW C TOMOIIBI0 U3MEPUTEIEH aMIUTUTYAHO-YACTOTHBIX XapaKTePUCTHUK
OMOO0OBEKTOB.

Tema 9. MHMccaegoBaHue ONTHYECKON IUIOTHOCTH M K03 dummuenta

NponycKaHus MojeJieil Ouorkaneu (4 yac.)
Mecto nipoBenenus: Ayautopuss M611. Onpenenenue onTHYECKON MIOTHOCTH U
koadurmenTa POy CKaHUS Mozenen OnoTkaHein c MTOMOIIBIO
dboTtomneTuzmorpada
Temal0. UccienoBanne aKkyCTHYeCKOM MJIOTHOCTH M AKYCTHY€ECKOI0
CONPOTHUBJICHUS MoAeJiel TKaHell. 3ak/oueHue (24ac)

Mecto mnpoBenenusa: Ayautopus M611. Onpenenenne aKyCTHYECKOU

IJIOTHOCTH M aKyCTUYECKOTO CONPOTHUBJIEHUS MOJIENICd TKaHEW C IOMOIIbIO

anmapara Y /[JI - 01



1. YYEBHO-METOINYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

VY4eOHO-MEeTOIUYECKOE o0ecrnieueHue CaMOCTOATEJILHON paboThI
oOyyaromuxcs 1Mo AUCHMIUIMHE «MeaunuHcKass 3IeKTPOHUKA» IPENCTaBICHO B
[Tpunoxxenuu 1 u BKIItOYaET B ceOsi:

IUIaH-Tpa( UK BBIIOIHEHHS CAMOCTOSITENIBHOM pabOThI IO IUCHUILUIMHE, B TOM
YKCJIe IPUMEPHBIE HOPMBI BPEMEHH Ha BBIIIOJHEHHUE 110 KaXJI0MY 3aJaHUIO;

XapaKTepUCTHKa 3aJaHUi Ui CaMOCTOSTEIbHOM pPalbOTHl CTYACHTOB U
METOIMYECKUE PEKOMEH/IALUHU 110 UX BBIIIOJIHEHHUIO;

TpeOOBaHUS K  MPEACTAaBICHUID WU OPOPMIIEHHIO  pPE3yJIbTaTOB
CaMOCTOSITENILHOM paboThI;

KPpUTCPHUH OLICHKH BBIIIOJTHCHUA CaMOCTOSITCIbHOM pa6OTLI.

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

K - koncnekr, YO - yctHbiii onpoc, /I3 - uHAMBUIyaIbHOE JOMAIIHEE
3amanue, DKP - skcnpecc koHTposabHas pabdota, 11 - nmpesentanus, T-tect, KB —
KOHTpOoJIbHBIE Bompockl, KP — koHTponbHas padota, UKP — utoroBast KoHTpoJbHas

pabora.

Tumnossle KOHTPOJIbHBIE 3a/1aHus, METOAUYECKUE MaTepualsbl,
ONpEAENSIONME NMPOUEAYPhl OLEHUBAHUS 3HAHUI, YMEHUUW U HaBBIKOB M (WJIN)
OTbITA AESITEIbBHOCTH, a TAK)XKE KPUTEPUU U MOKA3aTeNU, HEOOXOJUMBIE JIJISl OLIEHKU
3HAHWM, YMEHUH, HAaBBIKOB U XapaKTepHU3YyIOIIHE dTambl (QopMUpoBaHUS
KOMITETEHLIUI B ITPOLIECCE OCBOCHUS 00pa30BaTEIbHOM MPOTrpaMMbl, TPEACTABICHbI

B [Ipunoxenuu 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPBI U
NHOOPMAILIMOHHOE OBECIIEYEHUE JUCIIUIIJINHBI



OcHoBHas JuTEpaTypa

1. bakanos, B. [1. Meaumuackast 37IeKTpOHUKA: OCHOBBI OMOTEIIEMETPHH :
yaeOHOe TTocoOue st cpeaHero npodeccuonaabHoro oopaszosanus / B. I1.
bakanoB. — 2-e uzn., ucnp. u gon. — Mocksa : M3narensctBo IOpaiit, 2019. —

326 c. — (IIpodeccuonanbHoe 0Opa3oBaHue).

https://www.biblio-online.ru/bcode/442284

2. AuapocoBa T.A. MenunmHckas 31€KTpOHUKA [ DNEKTPOHHBIN pecypc]:
yaebHoe mocooue/ Auapocosa T.A., FOuauna E.E. DnekTpoH. TeKCTOBBIC TaHHBIE.
CraBpomnoiib: CeBepo-KaBkazckuii Gpenepanbubiii yausepcutert, 2016. 117 c.—

http://www.iprbookshop.ru/66029.html 3BC «IPRbooks»

3. JIsBoB B.JI. Dnekrponuka. Metoauueckoe IMOCOOHME Il MPOBEICHHS
7a00paTOPHBIX pabOT. DIEKTPOH. TEKCTOBbIE NaHHbIE. PocToB-Ha-/{ony: CeBepo-
KaBkazckuit ¢unranm MOCKOBCKOTO TEXHHMYECKOTO YHUBEPCUTETA CBSI3U U
unpopmatuku, 2015, 62C.
http://www.iprbookshop.ru/61882.ntml  9BC «IPRbooks».

4. Aopymmun W.III. MeaunuHckue mnpuOOpHI, amnmaparbl, CHUCTEMbl H
KOMILJIEKCHI [ DNEKTPOHHBIN pecypc]: yueoHoe nocodue/ Aoaymun M1, ITankoBa
E.A., apudymma ®.C. DnekTpoH. TekcToBble naHHble. Kaszanb: Kazanckwii
HaIIMOHAJIbHBIA MCCIIEIOBATEIbCKUM TeXHOJOrnueckuid yausepcurer, 2011. 106 c.

Pexxum nocryna: http://www.iprbookshop.ru/62487.html. 9bC «IPRbooks».

http://www.iprbookshop.ru/62487.html

JlonoJtHMTE IbHAA JTUTEpaTypa
1. bemux JI.B. Cucrempl u mpuOOpbl I XUPYPTUH, pPEaHUMAIUU U
3amelnenust (QyHkiuii opranoB. M3znatens HoBocuOupckuii rocynapcTBEHHbIN
TexHuuecku  ynuBepcurer. 2010. - 277 c¢. — Pexum gocrymna:

http://www.iprbookshop.ru/47717.html DBC «IPRbooks»



https://www.biblio-online.ru/bcode/442284
http://www.iprbookshop.ru/66029.html
http://www.iprbookshop.ru/61882.html
http://www.iprbookshop.ru/62487.html
http://www.iprbookshop.ru/47717.html

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOMN ceTH
«AHTepHEeT»

1. 3onanpHas HayyHas OuOimoTeka [37MeKTpoHHBIH pecypc]. — url:
http://www.sgu.ru/library

2. DIeKTpOHHBIC YUeOHUKH [31eKTpoHHBIH pecypc]. — url: http://www.libedu.ru/

3. Enunas xomnexuusi nudpoBeIx 00pa3oBaTeNbHBIX PECYpPCOB [3EKTPOHHBIM
pecypc]. — url: http://scool-collection.edu.ru

4. EnquHOEe OKHO JocTynma K 0Opa3oBaTeNbHBIM pecypcaM [IJIeKTPOHHBIN
pecypc]. — url: http://window.edu.ru

5. M3maTenbCcTBO «J1aHB» [3IEKTPOHHBIN pecypc]: ANeKTpOHHO-OMOIHOTeUHAs
cuctema. — url: http://e.lanbook.com/

6. M3maTenbCcTBO «IOpalT» [3IEKTPOHHBIN pecypc]: AMeKTpOHHO-O0NOInoTeyHas
cuctema. —url: http://biblio-online.ru

7. PyKOHT [3JIEKTpOHHBIN pecypc]: MexoTpacieBas 3JIeKTPOHHAsE OMOInoTeKa.
— url: http://rucont.ru

8. Elibrary.ru [anexkrpoHHslii pecypc]: HaydHas 3JIeKTpoHHast Ondmoreka. — url:
http://www.elibrary.ru

9. Ibooks.ru [3nekTpoHHBI pecypc]: IEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
url: http://ibooks.ru

10.Znanium.com [31eKTPOHHBIN pecypc]: IMEKTPOHHO-ONOIMOTEYHAsT CUCTEMA.
— url: http://znanium.com

11. Obyuaromas mporpamma «MaremMaTHKa U BEIYUCIUTEIbHAS TEXHUKA.

12. S3wiku nporpammupoBanus. Gupma 1:C

13.TypbOomackanb 1jisi HAYMHAIOITUX.
http://schools.keldysh.ru/ http://forcoder.ru/

14. TypOonackayib Ha IpUMepax.
http://www.snkey.net/books/delphi/ch1-2.html...

MNEPEYEHb NHOOPMAIIMOHHBIX TEXHOJIOT UM 1
MMPOT'PAMMHOI'O OBECIIEYEHUSA
1. Wcnonb3zoBanue UH(POPMAITMOHHBIX pecypcos, JOCTYITHBIX B
MH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn MHTepHer
2. CocTaBieHHE M PEIAKTUPOBAHME TEKCTOB TMPHU MMOMOIIM TEKCTOBBIX
penaktopoB. Co3maHue H3JIEKTPOHHBIX JOKYMEHTOB (KOMIIBIOTEPHBIX
NpEe3eHTAlUN, AJIEKTPOHHBIX TaOMUI W TpaUKOB) MO BBHIMNOJHIEMbBIM

pedepaTuBHBIM pabOTaM M MPAKTHYSCKUM 3aHATHSIM.


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

3. HUcnonp3oBanue cranmaptHeix mnakeroB Mikrosoft Office (Word, Excel,
PawerPoint u zp), a Takxke CrenUAIU3UPOBAHHBIX MAKETOB MPHUKIIAJIHBIX
nporpamm MathCad, MathLab u ap.

JUis  oOecrieyeHust JOCTYNMHOCTM OOYYEHUsT HHBAIMJIAM M JIALAM C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pOBbsl y4eOHbIE MaTepUabl MOTYT OBITh
aJlaliTUPOBAaHbl C YYE€TOM OCOOBIX MOTPEOHOCTEH: B I€YaTHBIX MaTephaiax
YKpPYIHEH MWPUQPT, NPOU3BEACHA 3aMEHa TEKCTa ay/IHO3alHChI0, MCIOJb30BAHbI

3BYKOBLIC CPEACTBA BOCIIPONU3BCIACHUA HH(i)OpMaHI/II/I.

VI. METOAWYECKME YKA3AHMS IO OCBOEHUIO
TV CHUTLIAHBI

Teopetnueckass 4YacTb AUCUUIUIMHBL  «MeEIUIMHCKAsT  JIEKTPOHUKA»
PACKpBIBAETCA HA JICKLIMOHHBIX 3aHATUAX, TAK KAK JICKLIMS SBIAECTCS OCHOBHOM
dbopmoii 00yueHus, T1ie NpenoaaBaTeIeM Jat0TCd OCHOBHbIE TOHATHS JUCIUTUIHHBIL.

ITocnenoBaTenbHOCTh M3JIOKEHHUsST MaTepuala Ha JIEKIUOHHBIX 3aHATHAX,
HarmpaBjieHa Ha (OPMHUPOBAHHME Y CTYACHTOB OPUEHTHPOBOYHOM OCHOBBI [IJIsI
MOCJIEAYIOLIET0 YCBOEHUS MaTepuala Mpu caMOCTOATEIbHON paboTe.

Ha npaxktuyeckux 3aHATHAX B XOJ€ JUCKYCCUM HAa CEMUHAPCKUX 3aHATHUSX,
pu 00CyKIeHUU pedepaTroB U Ha 3aHATUSAX C MPUMEHEHUEM METOJIOB aKTUBHOTO
oOydeHusi CTYJIEHTbl Yy4aTCs aHaJU3UpOBaTb U MPOTHO3UPOBATH pPA3BUTHE
MEIUIUHCKON IEKTPOHUKH, PACKPBIBAIOT €€ Hay4YHbIE U COLIMAIIbHBIE TIPOOJIEMBI.

[IpakTuueckue 3aHATHS Kypca HPOBOISATCA MO BCEM paszzeiiaM y4dyeOHOM
nporpaMmMmel. [IpakTuueckue paboThl HalpaBieHbl HA (OPMUPOBAHUE Y CTYICHTOB
HABBIKOB CAMOCTOSITEIbHOM MCCIIEOBATENbCKOM padoThl. B Xo1e mpakTuyeckux
3aHATUNA CTYJIEHT BBIIIOJHACT KOMIUIEKC 3aJaHUM, IO3BOJLIOIINNA 3aKpPENUTh
JIEKIIMOHHBIM MaTepuall 0 H3y4aeMbIM TEMaM, IOJY4YUTb OCHOBHBIC HABBIKU
aHajnu3a MW TPUMEHEHUS OCHOB MEAUUMHCKOM DJIEKTPOHUKH. AKTUBHOMY
3aKpEIJICHUIO TEOPETUYECKUX 3HAHUU CHOCOOCTBYET OOCYXAEHHE MPOOJIEMHBIX

ACIICKTOB JUCIMIIJIIMHBI B Q)opMe CCMHHAapa U 3aHITHH C IMPUMCHCHUEM MCTO/J0B



aktuBHOro oOyuenuss (MAO). Ilpu 3TOM NPOUCXONUT pPa3BUTHUE HABBIKOB
CaMOCTOSITENIFHOM HMCCIIEZIOBATENILCKOM JESITENbHOCTH B Ipolecce paboThl C
HAy4YHOM JIUTEpaTypoH, MEPUOJAMYECKUMHU H3AaHUSMU, (HOPMHUPOBAHUE YMEHHS
apryMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHHUS, CIYIIATh IPYTUX, OTBEYATh Ha
BOIPOCHI, BECTH JUCKYCCHIO.

[Ipu Hamucanuu pedepaToB PEKOMEHAYETCS CaMOCTOSITENIbHO HAaWTH
auTeparypy kK Hemy. B pedepare packpbeiBaeTcs COAEp)KaHUE HCCIEAyeMOn
npobiembl. Pabota Han pedeparoM momoraer yriiyOuTh MOHMMaHHUE OTICIbHBIX
BOIPOCOB Kypca, (GOpMUPOBATh U OTCTAaUBATh CBOIO TOUKY 3pEHUs, IPHOOPETATh U
COBEPIIICHCTBOBATh HABBIKM CAMOCTOSITENIBHOM TBOPUYECKOHW pabOThI, BECTH
aKTUBHYIO MI03HABATEIbHYIO padoTy.

OcHOBHBIE BHJIBI CaMOCTOSITEILHOM pabOTHI CTYJIEHTOB — 3TO pabota ¢
JUTEPATYpHbIMU HUCTOYHUKAMH U METOJAMYECKUMHU PEKOMEHIAIMSIMH [0 aHAIU3Y
TEXHUUYECKUX XapaKTEPUCTUK U PUMEHEHHUIO METULIMHCKUX 3JIEKTPOHHBIX CUCTEM.
PesynpTaTel paboThl odopMisitoTcs B BHAE pedepaToB WM JOKIAIOB C
NOCIEAYIOIUM 00CyXAeHrueM. TeMbl pedeparoB COOTBETCTBYIOT OCHOBHBIM
pazzienam Kypca.

JUis TmpoBeneHusT TEKYIIero KOHTPOJII U IMPOMEXKYTOUHOM aTTecTaluu

MPOBOJISATCS YCTHBIE OMIPOCHI M KOHTPOJIbHBIE PAOOTHI.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUIIJINHBI

Jlekuu npoBoOAATCA B MyJIBTUMEAUNHBIX ayIUTOPUAX C NOCTYyIIOM B Internet.
HWcnosp3yeTcst KOMIUIEKT JCKIMi B BUE pe3eHTaluii B PowerPoint.
DKkpaH ¢ annekTponpuBogom 236*147 cm TrimScreenLine;
ITpoextop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
nokymeHnt-kamepa CP355AF Avervision, Buneokamepa MP-HD718 Multipix;

[IpakTueckue 3aHATHS TPOBOJUTCA B AyIUTOPHUSIX C MYJIbTUMEAUIHBIM

060p}II[OBaHI/IeM ,  KOMIIBIOTCPHBIX  KJIaCCaX. HCHOJ’IBS}’IOTCﬂ MCTOIUYCCKHC



PEKOMEH/IAllMU 10 TeMaTHYECKUM pas3zesiaM AMCLUUIUIMHBI, HArJSIAHbIE MOCoOus,
¢oun [IPE3EHTALINU no pa3zaenaM AUCHUILTAHBL.

JlaGopatopHble 3aHsATHS TpoBoAsATCA B ayautopuu M611 u L523. Tlpu
IIPOBEICHUH JJAOOPATOPHBIX PAOOT UCIIOJIB3YIOTCS:

- ociuiiorpad,

- KJIacC CTIeMATIM3UPOBAHHON MUKPOIPOIIECCOPHON TEXHUKH,

- MarHuTosHIepammorpap MII™ — 01.

B  cmywae  BhIXOma W3 CTpOA  Kjacca  CHENMAIM3UPOBAHHON
MUKpPOIPOLIECCOPHOU TeXHUKHU L523 ucnonb3yrorcs:

- TOHOMETDHI,

- ciuporpad Spirolab MIR 111,

- 3JeKTpokapauorpad OJHOKAHATBHBIA CO CTaHAAPTHBIMH M TPYIHBIMU
OTBEJICHUSIMH,

- nopratuBHbIi criuporpad (onpeaenenne OXKEJIL, OOB1, ODB6, Bo3pacrta
JIETKHUX ),

- KOMIUICKT C TOUYCYHBIMHU JJICKTPpOAaMU I pETrUCTpaAlIUuA O0I" B cucreme 10-

20 "MCScap-26".



IIpunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EIEPALINN
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIEr0 00pa30BaHMs

«/{aabHeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)
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[Ipy  uW3ydeHMH  JUCUUIUIMHBI  HMCHOJB3YeTCA  OaJUIbHO-PEUTHHIOBas
TEXHOJIOTHs, KOTOpas MO3BOJSET PEAIM30BATh HENPEPHIBHYIO U KOMIUIEKCHYIO
CUCTEMY OLICHMBaHUS YYE€OHBIX JOCTMKEHUH CTyAeHTOB. HenpeprBHOCTH
03HA4aeT, YTO TEKYLIME OIIEHKU HE YCPEAHSIIOTCS, 4 HEMPEPBIBHO CKJIAILIBAOTCS HA
BCEM NPOTSHKEHUU MPU W3YUYECHUM JUCHUILIMHBI B cemecTpe. KOMIUIEKCHOCTh
O3Ha4aeT y4eT BceX (opM ydeOHOW M TBOpPYECKOH pabOThl CTYJ€HTa B TEUCHHE
cemecTpa. bannbHO-pedTHHrOBasi TEXHOJOTHA, BKIIOYAaeT B ce0s JBa BHJA
KOHTPOJIS: TEKyLIMH KOHTPOJIb M NPOMEKYTOYHAsl aTTECTalMs IO JUCLUUILIAHE.
JIeK1ImOHHBIE 3aHATHUS TPOBOAATCS B hopMEe KOHTAKTHOM pabOThI CO CTYJACHTAMH U
C MPUMEHEHHEM JMCTAHIIMOHHBIX 00pa3oBaTeNbHbIX TexHoJorui. [IpakTuyeckue
3aHATUS TPOBOAATCS B (OpME KOHTAKTHOM pabOTBl CO CTyJE€HTaMU U C
MPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHI, B KOMIIBIOTEPHOM
Kjacce MO0 B ayAUTOPUU C MYJIbTUMEIUWHBIM 000pynoBaHueM. KoHTponbHas
paboTa BBINOJHSAETCS CTYIEHTOM CaMOCTOSITEJIbBHO HCIIOJIb3YySl 3HAHUS U
IIPAKTUYECKNUE HABBIKH, ITOJYYECHHBIC HA JICKIUAX U NIPAKTUYECCKUX 3aHATHUSX.

KoHCynpTHpOBaHME CTYJEHTOB B MPOLECCE M3Y4YEHUS JUCHUILIAHBI
opraHusyeTtcs kadeapoi 1 OCyIECTBIISIETCA IPernoiaBaresieM B opMe KOHTAKTHON
paboThl CO CTyA€HTAaMU C HPUMEHEHUEM AUCTAHIMOHHBIX OOpa30BaTEIbHBIX
TexHoJoruii. KoHCyIbTHpOBaHHUE MOXKET OCYIICCTBISATHCS Kak B pekume on-lineg,
TaKk M 3a09HO B (opMe OTBETOB Ha BOMPOCHI CTYACHTOB, HAIpPaBISEMbIX
IIPENOAABATEII0 IIOCPEACTBOM pas3MelleHuss uxX B pasnaene «KoHcynpTauum» B
CTPYKTYpE€ HM3y4aeMOW JUCUUIUIMHBI B  DJIEKTPOHHOM  HMH(MOPMALMOHHO-
oOpazoBaTeabLHOM cpejie yHuBepcuteTa. Posib KOHCYIbTAIIMN TOJKHA CBOJUTHCS, B
OCHOBHOM, K TIOMOIIM B U3YYEHUHM JUCUUIUIMHBI (MOAYJS), BBIOJIHEHUH
MPAKTUYECKUX U KOHTPOJIBHBIX PalboT.

Texymmii koHTpoab (TK) - ocHoOBHas 4dYacTh OaIbHO-PEHUTHHTOBAs
TEXHOJIOT'MH, OCHOBaHHAs Ha MOATAITHOM KOHTPOJIE YCBOEHUS CTYACHTOM y4E€OHOTO
Marepuasa, BBINOJIHEHUH MHINBUYaJbHBIX 3aaHui. @opma KOHTPOJIS: TECTOBBIE
OLICHKH B XOJI€ U3YYEHHUs NUCIUIUINHBI, OLICHKH 32 BBIMIOJHEHUE WHIANBHUIYAJIbHBIX
3aJlaHUi U KOHTPOJIBHBIX PadoT.

OcHoBHas uenp TK: cBoeBpeMeHHass OLEHKA YCIEBAEMOCTH CTYJIEHTOB,
noOyxaatoniasi MUX padoTaTb PaBHOMEPHO, HCKIIOYas Majble 3arpy3kud WU
Neperpy3ku B Teuenne cemectpa. TK ocylecTBiseTcs B IeEpruo CaMOCTOSTEIbHOM
paboThl CTylIeHTa MO ero roToBHOCTH. OlieHMBaHUE y4yeOHOW pabOThl CTy/IEHTa
OCYILECTBIISIETCS. B COOTBETCTBUM C KPUTEPUSAMH OLICHUBAHUSA, OIPEACIsIEMbIE
OoamnpHO-periTuHTOoBOM  cuctemoit  (BPC) paGoueit mporpammbel  ydeOHOM
aucuumuinsbl. 11o pesynpraram TK, npu noctatouyHOM JIMYHON OPraHU30BaHHOCTHU



U yceplluh, CTYACHThl HMEIOT BO3MOXHOCTh IMOJYyYUTh OLEHKY MpHU
MIPOMEKYTOYHOM aTTECTALMU MO UTOraM TEKYILIEW YCIIEBAEMOCTH.

IIpome:xkyTounass arrecraumss (I[IA) - »To mnpoBepka OLIEHOYHBIMU
CpElICTBAMH YPOBHSI YU4E€OHBIX JOCTHKEHUH CTYJIEHTOB O BCEW NUCLIUILIMHE 3a
cemecTp. POpMbI KOHTPOJIS: 3a4€T WM SK3aMEH B BUJE MHOIOBApPUAHTHOI'O TECTA
(mo 35 3amanmii). TecTbl (POPMUPYIOTCS COOTBETCTBYIOIIMMHU MPOrPAMMHBIMH
CpeICTBaMH CIIy4ailHBIM oOpa3oM W3 OaHKa TECTOBBIX 3aJaHUN IO y4eOHOM
JTUCLUIUINHE.

[TA ocymiecTBiasieTCss ¢ NMPUMEHEHHEM JTUCTAaHIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTUH.

[ens [TA: mpoBepka 6a30BbIX 3HAHUM JAUCIUIUIUHBI U MPAKTUYECKUX HABBIKOB,
MOJTYYEHHBIX TIPU U3YUYCHUHN MOAYJIS (TUCHUILUIMHBI) U YPOBHS CHOPMUPOBAHHOCTH
KOMITCTCHIIUM.

Inan-rpaduk BLINOJIHEHUS CAMOCTOSITEIbHOI PadoThI MO JUCHHUIJINHE
«MeauuuHCKAast 3JIeKTPOHUKA» B / ceMecTpe

Ne | Tata/nenens | Bux camocrosiTeibHOM IIpumepubie | @Popma
/ BBINOJIHEHUS | pa00ThI HOPMBI KOHTPOJIA
n/n
BpeMeHHU Ha
BBINIOJIHEHH e
1 |2muen N3y4yenne maTrepuajion 1 vac O, T
Jekuui. [loaroroska k
NPAKTHYECKUM 3aHATHAM
2 |3 mHen N3y4yenne maTepuasion 1 vac O, T

Jexuuii. [ToaroroBka K
NPAKTHYECKUM 3aHATHAM
3 |4 Hen N3y4yenne MmaTepuajioB 2 gac I, T
Jexkuuii. [loaroroska
Npe3eHTAUNHU U
TECTHPOBAHHUIO

4 | SHen N3yuyenue maTepuaion 2 yac O, OKP-2
Jexkuuii. IToaroroska K
KOHTPOJIbHOI1 padoTe

5 | 6Hen N3yuyenue maTepuaion 2 yac I, T
Jexknuii. [loaroroBka
Npe3eHTAUNHU U
TECTHPOBAHHUIO

6 |7—-8mnen N3yueHue maTepuaJioB 1 yac HUKP
Jekuuii. [loaroroBka K




UTOr0BOM K KOHTPOJbHOM
padore

7 |9-10 nen N3yyenune MaTepuasion 2 yac I, T
Jexnui. Illoaroroska
Npe3eHTALMA U
TECTHPOBAHUIO
8 11-12 Hen | U3ydyeHnune maTepuasioB luac IKP- 3
Jekuui. [loaroroska k
NPAKTHYECKUM 3aHATUAM
9 | 13-14 Hex N3yyenune MaTepuasion 2 yac I, T
Jexnui. Illoaroroska
Npe3eHTALMA U
TECTHPOBAHUIO
10 |15-16nen | N3yyeHue MaTepuaion 2 yac IL, T
Jexuuii. [loaroroska
Npe3eHTANNH U
TECTHPOBAHHUIO
11 |17 -18 Hen N3y4yenune marepuajion 2 yac HUKP
Jekuui. [loaroroska k
HUTOT0BOIl KOHTPOJILHOM
padore
Ilian-rpaguk BHINOJIHEHUS CAMOCTOSTEIbHON PadoThI 1O
aucuumnHe «MeaunuHCKas 3J1eKTPOHUKA» B 8 cemecTpe
Ne | TaTta/neneas | Bux camocrositeibHOM IIpumepubie | Popma
BBINOJIHEHUS | pA0OTHI HOPMBI KOHTPOJISt
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

Jexuui. [loaroroska




npe3eHTaAlNU U
TeCTHPOBAHUIO

5 nen

N3y4yenue maTepuaioB
Jexnui. Illoaroroska K
KOHTPOJIbHOI padoTe

2 yac

O, OKP-2

6 Hex

HN3yuyenune maTepuasion
aexknuii. IToaroroBka
Nnpe3eHTaluu U
TECTUPOBAHUIO

2 yac

7 -8 Hen

N3y4yenue maTepuaioB
Jexnui. Illoaroroska K
UTOr0BOM K KOHTPOJIbHOM
padore

1 gyac

HUKP

9-10 Hen

HN3yuyenune maTepuasios
gJexnuid. [Toaroroska
Nnpe3eHTaluu U
TEeCTUPOBAHUIO

2 yac

11-12 nen

N3y4yenune marepuasion
Jexuui. [loaroroBka k
NMPAKTHYECKUM 3aHATHAM

Tyac

13 - 14 wen

N3yuyenue maTepuasios
aexkuui. I[loaroroska
Nnpe3eHTaAluU 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 COOTBETCTBHM C TOCYJapCTBEHHBIM  00pa30BaTeIbHBIM
CTaHJIapTOM. I3-3a HEIOCTATOUYHOIO KOJMYECTBA AayIUTOPHBIX YaCOB HEKOTOPHIE
TEMBbI HE YAA€TCA OCBETUTD B MIOJHOM 00BbEME, IOITOMY MPEINO01aBaTeb, IO CBOEMY

YCMOTPEHHUIO, HEKOTOPhIE BOMPOCHl BBIHOCUT HA CaMOCTOSTENIbHYIO padoTy



CTYJIEHTOB, PEKOMEHIYSl Ty WM WHYIO JHUTEepaTtypy. HeoOXomIMMo OTBETCTBEHHO
OTHECTHCH K BBHITIOJTHEHUIO CAMOCTOSITEIIHHOU PabOTHI.

JIJist BBIMIOJIHEHUS JTFOOOTO BHJIa CaMOCTOSATENBHOM paboThl HEOOXOAMMO
IIPOUTH CIENYIOIIMUE ITAIBI:

- OIpeieNieHre 1eb CaMOCTOSATEIbHON padoThI,

- KOHKpETHU3alMsl T03HABATENbHOM (IIPOOIEeMHOM HIIM MPAKTUYECKOM ) 3aa4u,

- CaMOOILIEHKa TOTOBHOCTH K CaMOCTOSITENIbHOM padoTe,

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

- TUTaHUPOBaHKE PAOOTHI (CAMOCTOATEIHFHO WM C TIOMOIIBIO MIPEroaaBaTeis),

- CIIeKEHUE 3a XOJI0M 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 CIEAYIOLINE
dbopMbl yueOHOH AeATeTLHOCTH:

- mpopaboTKa JIEKIUH;

- CaMOCTOATEJIbHOE M3yYE€HHE OCHOBHOTO M JIOMOJHUTEIHLHOTO
TEOPETUYECKOTO0 Marepuaja Mo ydeOHHWKaMm, MOCOOHSM, MOHOTrpadusM,
MEPUOINYECKON JINTEPATYPE;

- TOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

- BBINOJHEHUE WHANBUAYATLHBIX 3a/IaHHH;

- TOATOTOBKA K KOHTPOJBHBIM 3aHSATHSM;

- TOATOTOBKA K 3a4eTy B 6 ceMecTpe

- TOATOTOBKA K DK3aMEHY B 7 CEMECTpE

B mpomecce wu3yueHuwss Kypca CTyICHTaM JarOTCS HAa CAMOCTOSITEIBHYIO
popabOTKy HECKOJBKO TeM O (pu3uyeckux sBICHUSIX U dh(PEKTax B TEXHUYECKUX
CHCTEMaX, JOTIOTHSFOIINX MTPAKTHIEeCKUeE 3aHATHs. [Ipy BRITOTHEHUN MHIUBH/ Ty aJTbHBIX

3aJaHUNA CTYACHTBHl JOJDKHBI HAaWTHM W U3Y4YUTh JOIOJHUTEIBHYIO JIMTEPATypy,



CIIpaBOYHbBIE MaTepuasibl. B xo1e 0OydeHus B CeMeCTpe MPOBOASTCS KOHTPOJBHBIC
PabOoTHI 10 OCHOBHBIM pazjiesiaM Kypca.

Texkynmit KOHTPOJIb MPOU3BOAUTCS IMYyTEM IMPOBEACHUS KOHTPOJBHBIX padbOT
(KP), olleHKM KayecTBa BBINIOJHEHHBIX WHAWBUIYATbHBIX 3anaHuii. KoHTposbHas
paboTa npeAcTaBIseT COOOO0 MEPEYEeHb BOMPOCOB 110 TEMATHKE U3yYEHHOTO pa3Jiena, Ha
KOTOpPBIM CTYJEHTHl OTBEYAIOT MUCbMEHHO. BoIpochl Al KOHTPOJIBHBIX paboT

MPCAOCTABIAIOTCA CTYICHTAM 3apaHec.

MeTtoauyeckue yKazaHusl M PEKOMEHIAIUM 110 CAMOCTOSATE/ILHOI padoTe
CTY/AE€HTOB
Ha n3yuenune mucrumuuael otBoguTcs 108 daca ayauTOpHBIX 3aHATUN U 45

yaca caMOCTOSITEIbHOM paboThl B 7 U § ceMecTpax.

PexoMeH1aninu 1o miIaHupOBAHUIO M OPTaHU3AIIMU BPEMEHU, OTBEJICHHOTO Ha
W3YYCHUE JUCIUIUIMHBI TIPUBEACHBI B TPWIOKEHUU «YUIeOHO-METOIMUECKOE
o0ecreueHre CaMOCTOSATEILHOM Pa0OThI 00YJaIOIIUXCS».

J171st OCBOCHWMSI AMCITUTUTMHBI CJIEAYET U3YIUTh UCTOYHUKHU U3 CITUCKA OCHOBHOM
U JIONOJIHUTEIBLHOW JHUTEPaTyphbl, SJICKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB,
OXBAaTHIBAIOIINX JAHHYIO TEMY, PACCMAaTPUBATh MPAKTUUECKHUE PUMEPHI IO TEMaM,
3HAKOMUTKCS C TIOHATHSAMHU W OTPECICHUSIMU, HAXOIUTh OTBETHI HA BOTIPOCHI IS
camokoHTpous. [IpemomaBarens KOHTPOJIUPYET pabOTy CTYIEHTOB, OTBEYAET HA
BO3HUKAIOIIKE BOMPOCHI, MOJICKA3bIBAET X0/1 U METOJI pelieHus. Eciiu momydeHHbIX
B ayIUTOPUU 3HAHUN OKAXKETCS HEJOCTATOYHO, CTYJIEHT MOXET CaMOCTOSITEIbHO
MOBTOPHO TMPOYECTh JIEKIIUIO WM COOTBETCTBYIOIEE MOCOOMEe, MPOCMOTPEThH
MIPAKTUKYM C Pa300paHHBIMU TIPUMEPAMH.

B pamkax camocrosiTenbHOM PabOThI CTYAEHTHI JEMOHCTPUPYIOT CTETICHb
dbopmupoBanusi npodeccuoHabHBIX KommeTeHui: OIIK- 9, roroBHOCTBHIO K
MPUMEHEHUIO CHEIUATM3UPOBAHHOIO OOOPYJIOBAaHUS U MEIUIIMHCKUX W3JETUH,

MPETYCMOTPEHHBIX JIJISl UCTIOJIb30BAHUS B TPOQECCHOHAIBHOM cdepe.

MeToauveckue peKOMEHAALMH 110 HANMCAHUIO U opopmuleHuI0 pedepara.



Pedepatr — TBopueckas AeSITENbHOCTD CTY/IEHTa, KOTOPasi BOCIIPOU3BOJIUT B
CBOCH CTPYKTYpPE HAy4YHO—HCCIIEIOBATEIBCKYIO JEATENBHOCT II0 PELICHUIO
TEOPETUUECKUX M MPUKIATHBIX MPOOJEM B ONpEAENEHHOW OTpacid HAay4YHOI'O
3HAHUS.

Pedepart, ABIsAsACH MOZIETBI0 HAYYHOTO HCCIEIOBAHUS, MIPEACTABISET COOOM
CaMOCTOSITENIbHYIO paboTy, B KOTOPOM CTYJEHT pelIaeT mpodieMy TEOPETUYECKOTO
WJIM TIPAKTUYECKOTO XapaKTepa, MPUMEHsS HAyYHbIE IPUHIMIBI X1 METOIbI JaHHOU
OTpaciii Hay4yHOTro 3HaHMs. Pe3ynbTaT JaHHOTO Hay4YHOTO MOKCKAa MOXKET 00J1a/1aTh
HE TOJBKO CYOBEKTHBHOW, HO WU OOBEKTHMBHOW HAay4HOW HOBU3HOW, M IMO3TOMY
MOET OBITh MPEACTaBIEH ISl OOCYX IEHUS HAYyYHOU OOILIECTBEHHOCTH B BHUJE
HAy4YHOT'O JIOKJIaJa WU COOOIIEHHS Ha Hay4YHO-TPAKTHMYECKON KOoH(pepeHLuH, a
TaKXe B BUJIE HAYYHOM CTaTbH.

Pedepar BblmosHSAETCS MOJ PYKOBOJACTBOM HAyYHOTO PYKOBOJUTENS U
IpeanoiaraeT NpUoOpEeTEeHNE HABBIKOB MOCTPOEHUS JI€JIOBOIO COTPYJHHYECTBA,
OCHOBAaHHOI'O0 HA JTHYECKHX HOPMAax OCYLIECTBIICHHMS HAy4YHOW JESITEIbHOCTH.
[leneycTpeMaEHHOCTh, HMHULMATUBHOCTb, OECKOPBICTHBIM  IO3HABATEIbHBIN
MHTEPEC, OTBETCTBEHHOCTh 3a PE3YJIbTAThl CBOUX ACHCTBUH, JOOPOCOBECTHOCTD,
KOMIIETEHTHOCTh — KayecTBa JIMYHOCTH, XapaKTEPU3YIOIIME CyObEeKTa Hay4yHO-
UCCIICI0OBATEIIbCKON  EATEIBHOCTH, COOTBETCTBYIOLEW HIeanaM M HOpMaM
COBPEMEHHOW HAYKH.

Pedepar — 310 camocrosiTenbHas ydyeOHash M HAy4HO-HCCIIEOBATENbCKas
NEATENIBHOCTh ~ CTyAeHTa. HaydHblii  pPYKOBOAWTENh  OKa3bIBAET IMOMOIIb
KOHCYJIBTATUBHOTO XapaKTepa U OLEHUBAET MPOLECC U PE3YJIbTATHI AEATEIbHOCTH.
OH mpenocTaBiseT NPUMEPHYIO TEeMaTHKy pe(epaTUBHBIX padoOT, YTOUYHSET
COBMECTHO C OpJMHATOPOM TMpoOJeMy U TEMYy HCCIEAOBAHMS, TIOMOTraeT
CIUIAHUPOBAaTb M OPraHU30BaTh HAYyYHO-HCCIIEIOBATEIBCKYIO JIESATEIbHOCTD,
Ha3HA4yaeT BpPEeMs W MUHHUMAIBHOE KOJIMYECTBO KOHCyJbTanuu. HaydHbin
PYKOBOAMTEIb IPUHUMAET TEKCT pedepara Ha MPOBEPKY HE MEHEE YeM 3a JeCATh

JTHEU J10 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. OCHOBHAas 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
BBITIOJTHEHUS pedepara.

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

B ornaenenuun (comepikaHun) OTpa)karoTCs Ha3BaHUS CTPYKTYPHBIX dacTei
pedepara u CTpaHMIIBI, HA KOTOPBIX OHHM HaxojsaTcs. OriaBieHue 1eaecoo0pa3Ho
pa3MecCTUTh B Ha4yaJie pabOThl HA OJTHOM CTpaHUIIE.

Hanmuuune pa3BepHyTOro BBeJCHUS — 00s13aTelIbHOE TpeboBaHue K pedepary.
Hecmotpss Ha HeOosblIol 00beM ATON CTPYKTYpHOM YacTH, €ro HamucaHue
BBI3BIBAET  3HAUWTENbHbIC 3arpyAHeHus. (OJgHak0O HMEHHO Ka4eCTBEHHO
BBITIOJTHEHHOE BBEJCHHUC SIBISCTCS KIIOYOM K IIOHHUMaHUIO BCeH paboThI,
CBUJICTEIILCTBYET O NMPO(ECCHOHATN3ME aBTOPA.

Takum oOpa3oM, BBeJCHHE — OYCHb OTBETCTBEHHAs 4YacTh pedepara.
HaumnaThcst 10KHO BBEICHHE ¢ 000CHOBAHUS aKTYaJIbHOCTH BHIOpaHHOM TeMbl. B
MPUMEHEHUH K pedepaTy MOHATUE «aKTyaJbHOCTbY UMEET OJHY 0COOCHHOCTh. OT
TOTO, KaK aBTOp pedepara ymeeT BbIOpaTh TEMy M HACKOJBKO MPABUIBLHO OH 3TY

TEMY MNMOHHMMACT W OLCHHMBACT C TOYKHM 3PCHHUA COBPEMCHHOCTH H COI_II/IaJ'IBHOI\/,I



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

Kpome »Toro Bo BBeJeHMU HEOOXOJUMO BBIWICHHUTH METOOJOTHUYECKYIO
0a3y pedepara, Ha3BaTh aBTOPOB, TPYAbI KOTOPBIX COCTAaBMJIM TEOPETUUYECKYIO
OCHOBY wucciefoBanusi. O030p nuTepaTypbl 1O TeMe JOHKEH II0Ka3aTh
OCHOBATEJIBbHOE 3HAKOMCTBO aBTOpPA CO CIIEUAIBHOW JUTEPATypoOi, €ro yMEHHUE
CUCTEMAaTU3UPOBATh HUCTOYHUKHU, KPUTUYECKH HX pPacCMaTpUBaTh, BBIACIATH
CYIIECTBEHHOE, ONPEACNATh TJIABHOE B COBPEMEHHOM COCTOSIHUM W3YyYEHHOCTHU
TEMBL.

Bo BBeneHMM OTpakarOTCA 3HAYCHHE M AKTYaJlbHOCTh M30paHHOM TEMBbI,
OTIPENEISIIOTCA OOBEKT U TPEAMET, Leb M 3aJaud, XPOHOJIOTHYECKHUE PAMKHU
VCCIIEIOBAHUS.

3aBepiaeTcs BBEACHHE M3JI0KEHUEM OOIIMX BBIBOJIOB O HAYYHOU U
MPAKTUYECKON 3HAYMMOCTH TEMBbI, CTENEHU €€ HM3YyYEHHOCTH U 00ECIIeUeHHOCTHU
MCTOYHUKAMU, BBIJBUKEHUEM THUIIOTESbI.

B ocHOBHOW dYacTu wu3naraercsi CyTh MpPOOJIEMbI, PACKPHIBACTCS TeEMa,
ONpPEAEISACTCS aBTOPCKAs IMO3ULMS, B KAUECTBE apryMeHTa W Ui WUIKOCTPAUA
BBIJIBUTAEMBIX TIOJIOKCHUM TPUBOAMUTCS (PaKkTUUYeCKuid maTepuasl. ABTOpY
HEO0OXOJIMMO TIPOSIBUTH YMEHHE TOCIEAOBATEIILHOTO M3JIOKEHUST MaTepualia Mmpu
OJHOBPEMEHHOM ero aHaim3e. lIpeamoureHue mnpu 3TOM OTHACTCS TJIABHBIM
dakTam, a He MEJTKUM JIETaJISIM.

Pedepar 3akaHumMBaeTCs 3aKIIOYUTENBHOM 4YacThio, KOTOpas TaKk U
Ha3bIBaeTCs «3akiroveHue». Kak M BesKoe 3akiloueHue, 3Ta 4acTh pedepara
BBITIOJIHSET POJIb BBIBO/A, OOYCIOBJICHHOTO JIOTUKOW MPOBEJCHUSI UCCIICIOBAHUS,
KOTOPBI HOCHUT (POpMy CHHTE3a HAKOIJICHHOW B OCHOBHOM YacTH Hay4YHOU
uH(popMaIuu. ITOT CUHTE3 — TTOCIIEIOBATEIHHOE, TOTHIECKU CTPOMHOE M3JI0KEHUE
MOJIYYCHHBIX WTOTOB M HMX COOTHOIIEGHHWE C OOMmel IeNbl0 U KOHKPETHBIMHU
3a/1auaMu, MOCTaBJICHHBIMU U CPOPMYITMPOBAHHBIMU BO BBeJIeHUH. IMEHHO 31€eCh
COLEPKUTCA TaK HA3bIBAEMOE «BBIBOJHOE» 3HAHUE, KOTOPOE SIBISAECTCA HOBBIM IO

OTHOHICHHIO K NCXOAHOMY 3HAHUIO. 3aKkiIoueHre MOKET BKJIIOUYATh MMPCIIOKCHUA



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

Wrak, B 3akitoueHun pedepaTa T0KHBI ObITh: a) MIPEACTABICHBI BHIBOJIBI MO
UTOTraM HCCIIeIOBaHUS; 0) TeopeTudeckas M MpakTH4eCcKas 3HAaUMMOCTh, HOBH3HA
pedepara; B) ykazaHa BO3MOKHOCTh IPUMEHEHUS PEe3yJIbTaTOB UCCIICAOBAHMS.

[locne 3akitoueHUs TPUHATO TOMENIATh OUOIMOrpadUUYecKuid CIHUCOK
WCIIOJIB30BaHHOM JTUTEPATypbl. DTOT CIUCOK COCTAaBISAET OJIHY U3 CYIIECTBEHHBIX
yacTel pedepaTta U OTpa’kaeT CaMOCTOSATEIbHYIO TBOpPYECKYI0 paboTy aBTOpa
pedepara.

COucok MCMOJIb30BaHHBIX MCTOYHUKOB MOMEIIAETCA B KOHIE paboThl. OH
oopmisieTcss WM B alaBUTHOM Topsake (1Mo ¢aMuIMU aBTOpa WM Ha3BaHUS
KHUTH), UM B MOPSJIKE MOSIBJICHUS CCHIJIOK B TEKCTE MUChbMEHHOM paboThl. Bo Becex
ClIly4asX YKa3bIBAalOTCS TIOJIHOE Ha3BaHUE paboThl, (aMUIUKM aBTOPOB WM
penaKkTopa W3AaHus, €CIU B HAlMCAaHWW KHUTH Y4acTBOBAJ KOJUIEKTHUB aBTOPOB,
JJaHHbIC O YKCJIE TOMOB, HAa3BaHHWE ropojia W W3JaTEIhCTBA, B KOTOPOM BHIILIA
pabota, ToJ] u3/1aHus, KOJIUYECTBO CTPAHUII.

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) aKTYalIbHOCTh TEMBI HCCIIEAOBaHMA, O) HOBHU3HA M

CaMOCTOSATEILHOCTh B MOCTAHOBKE MPOOJIeMbl, (OPMYIMPOBAHKE HOBOTO ACTIEKTa

U3BECTHOM TpOoOJEeMbl B YCTAHOBJICHUM HOBBIX CBsi3eld (MEXKIPEIMETHBIX,

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

KPUTUYECKON JTUTEPATYPOH, CHCTEMATU3UPOBATh U CTPYKTYPUPOBATh MaTEPHAIT; I')

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

CTHJICBOC CAMHCTBO TCKCTA, CANHCTBO KaHPOBBIX YCPT.

Crenennb PACKPLITHUA CYIIHOCTH BOIIpoOcCa: a) COOTBCTCTBHUE IIJIaHa TEMC

pedepara; 0) COOTBETCTBUE COJEPKAHUS TEME M IUIaHy pedepara; B) MOITHOTA U




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

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

TOYKHU 3PEHHS 110 OJTHOMY BOIIpOCy (Ipodiieme).

O00CHOBAHHOCTD BbIOOPA HMCTOYHHMKOB: a) OLICHKA HCIIOJIb30BAHHOU

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

(B T.4. XypHaJIbHble NMyOJUKAIIUM TOCICTHUX JIET, MOCICIHUE CTATHCTHUYECKHE
JTAHHbBIE, CBOJIKH, CIIPABKH U T.[I.).

CoOaronenne TpeOoBaHU K 0QOPMJIEHHMIO: a) HACKOJLKO BEPHO

oopMIIeHBI CCBUTKM Ha HCIIOJIB3YEMYIO JIUTEPATypy, CIUCOK JUTEPaTyphl; 0)

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

MYHKTYallMOHHOW, CTUJIMCTUYECKON KYJIbTYphI), BJIaJICHUE 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 UCCle0BaHus U (aKTUYECKUE TaHHbIe, KOTOpPBIE HE YUEN aBTop.

PeneH3eHT MOXKET TaKKe YKa3arTb: O6DaHIEUIC$I JU CTYACHT K TCMC PAaHCC

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

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

paborty (Tu1aH, TPOMEKYTOUYHBIE ATAIbl, KOHCYJIbTAIMA, 10paboTKa U nepepadboTka
HAIlMCAaHHOTO WJIM OTCYTCTBHME UETKOrO0 TIIIlaHa, OTKa3 OT pPEKOMEHIAIni
PYKOBOJUTETS).

CryneHT mpencraBisieT pedepar Ha peleH3UI0 He TI03/IHee YeM 3a HEJEII0
JI0 3alTUThI. PeIIeH3eHTOM SBIISETCS HAYYHBIA PYKOBOAWTENb. OIBIT MOKAa3bIBACT,
YTO IeJIeCO00pa3HO O03HAKOMWTH CTYJEHTA C PEIeH3Wel 3a HECKOIbKO JHEH /10
3amuThl. ONIOHEHTOB Ha3HAYaeT NpEerojaBaTelb M3 YHUCHa CTyIACHTOB. Jlms
YCTHOTO BBICTYIUIEHHSI CTYAEHTY AocTaTtouyHO 10-20 MHHYT (MPUMEPHO CTOJBKO
BPEMEHU OTBEYAET 10 OWJIeTaM Ha DK3aMeHe).

OneHka «OTJIHYHO» CTABUTCS, CCIIM BBIMOJTHCHBI BCE TPEOOBAHUSA K
HalMCaHWI0 M 3amuTe pedeparta: oO03HaueHa mnpobieMa W OOOCHOBaHA ee

AKTyaJIbHOCTb, CACJIaH KPP aTKUM  aHaIu3 Pa3IMYHBIX TOYCK 3pCHUSA Ha



paccMaTpuBaeMyl0 TIpoOJeMy W JIOTUYHO U3JIOKEHa COOCTBEHHAs TO3UIIHS,
c(hOpMyYIMPOBAaHBl BBIBOJBI, TEMa PACKPBITA TOJHOCTHIO, BBIACPKAH OOBEM,
COOJTFO/IeHBI TPeOOBaHUs K BHEITHEMY O0(DOPMIICHUIO, TaHbI IPaBUIIbHBIE OTBETHI HA
JOTIOJTHUTETHHBIC BOIIPOCHI.

OneHkKa «XOpoIIO» — OCHOBHBIE TpeOOBaHUS K pedepaTy W €ro 3amuTe
BBITIOJTHEHBI, HO TIPH 3TOM JIOMYIICHBl HEIOYeThl. B YacTHOCTH, HMeEITCA
HETOYHOCTH B  M3JOXKCHHH  MaTepHalia; OTCYTCTBYET  JIOTHYECKas
MIOCIIEIOBATEIFHOCTh B CYXKICHUSX; HE BBIAEpKaH 00BEM pedepara; MMEIOTCS
yOymeHus B OoQOpMJICHUU; HA JOMOJHUTEIBHBIC BOTPOCHI TMPH 3aIIUTE IaHBI
HETIOJTHBIE OTBETHI.

OueHka «yJI0BJIETBOPUTEIbHO» — UMEIOTCS CYIECTBEHHBIC OTCTYIUICHHUS
oT TpeOoBaHMi Kk pedepupoBaHuto. B yacTHOCTH, TeMa OCBElIEHA JUITh YACTUYHO;
JOMYIIEHBI (aKkTUYeCKue OMMOKU B colepKaHUM pedepara WM Mpu OTBETE Ha
JOTIOJTHUTENIbHBIE BOITPOCHI; BO BPEMSI 3allIUThI OTCYTCTBYET BBIBOJI.

OueHka «HeYJIOBJETBOPUTEIbHO» — Tema pedepara HE packphITa,

06H&py>KI/IBaGTC5I CYIICCTBCHHOC HCIIOHNMAHHNC HpO6JI€MI)I.

MeToauveckue peKOMEHIALUMH ISl MOATOTOBKH NMpPe3eHTALM I

JIJist TOATOTOBKM MPE3CHTAIMU PEKOMEHyeTCsl UCTIOb30BaTh: PowerPoint, MS
Word, Acrobat Reader, LaTeX-oBckuii maket beamer. Camas mpocrtasi mporpamma Jyist
co3nmanus mpe3eHTanuii — Microsoft PowerPoint. [[ns moaroTtoBku mpe3eHTaluu
HEe00X0 MO 00padoTaTh UH(pOpMaIMIO, COOpaHHYIO MPU HanKrcaHuu pedepara.

[TocnenoBaTenbHOCTD MOJATOTOBKY MPE3EHTAIUN

1. Yetko cpopMynupoBath 11eb IPE3CHTAIUH.

2. OnpenenuTs KakoB OyAeT popMat Mpe3eHTalUU: )KUBOE BBICTYIUIEHUE (TOT/a,
CKOJIBKO OyJIEeT €ro MpoJOJKUTEIHHOCTD) WIIM AJIEKTPOHHAS PAacChUIKa (KakoB OyneT
KOHTEKCT MPE3CHTAIUN ).

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

4. OnpenenuTh KI0UYeBble MOMEHTHI B COJIEP>KaHUM TEKCTA U BBIJICIUTD HX.

5. Ompenenuth BUABl BU3yalIu3aluu (KapTUHKH) IS OTOOPAKEHUS HMX Ha



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

6. IlomoOpate nuzaitH U (QopmMaTupoBaTh Claiabl (KOJUYECTBO KAPTUHOK H
TEKCTa, UX PACIOJIOKEHUE, IIBET U pa3Mmep).

7. IIlpoBepuTh BU3yaIlbHOE BOCIPUATHE MTPE3EHTALINU.

K Bugam Busyanuzalid OTHOCSITCS WUIIOCTpaluu, o0pasbl, JuarpaMmbl,
Tabnuipl. WMmocTpanus — MpeAcTaBlIeHUe PealbHO CYIIECTBYIOIIETO 3PUTEIBHOIO
psiaa. O6pasbl — B OTNIMYME OT WILTIOCTpaluii — metadopa. Ix HazHadeHne — BbI3BAThH
AMOLMIO U CO3JaTh OTHOUIEHUE K HEW, BO3/IEUCTBOBATh Ha ayauTOpuio. C MOMOLIBIO
XOpOIIO TMPOAYMAHHBIX W TMPEACTABISEMBbIX 00pa30B, MH(OpPMAIMS MOXKET HAJIO0JITO
OCTaThCAd B TMaMsITH YesioBeka. JluarpaMma — BHU3yalIu3alus KOJIUYECTBEHHBIX U
KaueCTBEHHBIX CBA3eH. VIX MCIONB3YIOT 1J1 YOS IUTEIbHON IEMOHCTPAIINY JAHHBIX, IS
MPOCTPAHCTBEHHOI'O MBIIIJIEHUSI B JIONOJHEHHWE K Jorudyeckomy. TabOmunma —
KOHKPETHBIN, HArJSAIHBIA M TOYHBIA MOKAa3 JIaHHBIX. E€ OCHOBHOE Ha3HAaY€HUE —
CTPYKTYpPUpPOBAaTh HMHQPOPMAIIMIO, YTO TMOPOM O0OJIer4aeT BOCHIPUATHE JAHHBIX
ayIUTOPUEN.

IIpakmuueckue cosemsi no n0020Mo6Ke npe3eHmayuu

— MEYaTHBIM TEKCT + claiasl + pa3gaTOYHbId MaTepual
TOTOBATCS OTAENBHO;

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

- TEKCTOBOE COJIEp’KaHHE MPE3CHTALMU — YCTHAas pedyb WU
YTeHHUE, KOTOPasl JOJKHA BKIIOYATh ApTyMEHTHI, (PaKThl, TOKA3aTeIbCTBA U
AMOIIUH;

- PEKOMEHTyeMOe YUCIIO ciaiiioB 17-22;

— oOs3aTenpHas HH(OpMAITUS JIJIs TPE3CHTAUN: TeMa, haMUITus
Y UHUITMAJIbI BRICTYNAIOIIETO; TUIaH COOOIIEHUS; KPATKUE BBIBOIbI U3 BCETO
CKa3aHHOT'0; CITUCOK UCIOJIb30BAaHHBIX HCTOYHHUKOB;

— pa3laTOYHBI MaTepual — JOHKEH OOecrednBaTh Ty K€

rIIyOMHY M OXBAaT, YTO M UBOE BBICTYIUICHHE: JIIOAU OOJIbILIE JOBEPSIOT



TOMY, YTO OHM MOTYT YHECTH C COOOM, YeM HCUE3aI0ONTUM U300paKCHUSM,
CIIOBa MW CHaiabl 3a0bIBAIOTCA, a pPa3gaTOYHbBI MaTepuanl OCTAETC
IIOCTOSIHHBIM OCSI3a€MbIM HAaIlTOMMHAHUEM; PAa3aTOYHbIA MaTepUas BaXKHO
pa3gaBaTh B KOHIE NPE3CHTALMM; PAa3JaTOYHBIA MaTEpUAIBI JOJLKHBI

OT/IMYAaThCA OT CJIElfI,ZIOB, JOJIDKHBI OBITH OOJICE PIH(i)OpMaTI/IBHBIMI/I.

IIpumepHbIe TeMbl pedepaToB M NMpPe3eHTALMMI

DneKkTpoHHBIC (PYHKIIMOHAIBHBIE IPE0OPa30BATENH
YcerpolicTBa npueMa u 00paboTKu OMO(PU3NIECKUX CUTHATIOB
brodusnyeckne curHanbl U UX CIIEKTPHI

O6m1as cxema rpueMa u nepenadu uHhopMaIu mo paauoKaHary

a ~ wDd e

Oco0OeHHOCTH JAMCTAaHIMOHHBIX paauondMepeHuil. Cxembl 3aMelIeHUs
napameTpos neneit Ha HY u BY.

6. Cnoco0n1 mpeoOpazoBanus UPppoBor HHMOPMAITUU

7. OcHoBHbIE Jornueckue GyHKuuA. OyHKIUOHATBHO MOJTHBIA HA0Op

8. KomompeoOpazoBarenu u KOMIapaTopsbl

9. ludpatopsl, nemmdppaTopbl U MYJIbTUILICKCOPHI

10. CxeMbI TpUTTEpOB. ACHHXPOHHBIC I CHHXPOHHBIE TPUTTEPHI

11. PeBepcuBHBIE W aCUHXPOHHBIE CUYETYUKU. CUHXPOHHBIA JTBOWYHBIN
PEBEPCUBHBIN CUETYUK

12. Apxutexktypa DBM 1 nepcoHaIbHBIX KOMITBIOTEPOB

IIpumepHbie Tembl pepepaToB u npeseHTauuii mo MII rexuuke u MK

1. PABPABOTKA, 3AIIYCK U OTJIAIKA TIPOTPAMM HA
ACCEMBJIEPE C UCITIOJIb30BAHUEM YMK.

2. BBIBOJ] MTH®OPMAILIMU HA 8-MU CEIT'MEHTHBIM JUCITJIEN

3. IPOTPAMMA-MOHUTOP U ITPOCTAS KOHCOJIb

4. TIPOTPAMMMPYEMBIN CBS3HOM MHTEP®ENC (PCI)



5. PASPABOTKA I'EHEPATOPA VMITY JIbCHOM
IIOCJIEJOBATEJIbHOCTU 3AJAHHON ®OPMBI

6. CUHTE3 ITPEOBPA3OBATEJIA JABOMYHOI'O
(JBOMYHOJECATUYHOI'O) KOJA B CEMUCEIMEHTHBIN

7. PASPABOTKA CXEM HA PETUCTPAX CJIBUTA C OBPATHOU
CBA3bIO

8. CMHTE3 CYETUYHMKA C IMIPOU3BOJIBHBIM MOJVYJIEM CYETA
M<2n KOHTPOJIJIEP ITPEPEIBAHUN

PexomMeHanmu 1no nNoaroToBKe K 3a4eTy M IK3aMeHy

1o okOHYaHUY JTEKIIMOHHOTO Kypca B 6 1 7 CEMECTPE CIIEAYET 3aKTF0YUTEIbHBIN
ATaIl CAMOCTOSTENILHOM PabOThI CTYIEHTA IO OJIrOTOBKE K 3a4YETy U B 8 CEMECTpE - K
sK3aMeHy. [Ipy mOAroTOBKE K AK3aMEHY CTYAECHTY CJIEIYET MOBTOPUTH JIEKIIMOHHBIM
MaTepual, U3y4YnTh UCTOUHUKH U3 CIIUCKA JIUTEPATyphl, HOATOTOBUTHCS K OTBETY Ha
BCE BONPOCHI, BKIIOUeHHBbIE B «llepedeHbp BompocoB Kk 3aueTy». Bo Bpems
MOATOTOBKY K SK3aMEHY CTYAEHT JI0JKEH CHCTEMATU3UPOBATh 3HAHMSI, [TOTYyYECHHbBIC
UM IPU U3YYEHUH OCHOBHBIX TEM IUCIUIUIMHBI B TECUCHHUE CEMECTpa. DTO MO3BOJISET

O00BEIMHUTH OT/ICJIbHBIC TEMbI B €IMHYIO CUCTEMY JUCHUILIUHBI.
Crnenyer BBIICIUTH MOCIEIHUN JIeHb (JIMOO YacTh €ro) mepes dK3aMEHOM IS
JOTIOJTHUTENBHOTO MMOBTOPEHUS BCEIO0 00b€Ma BOIIPOCOB B LIEIOM. DTO MO3BOJSET

CTYAEHTY CaMOCTOSITEJIbHO MIEPENTPOBEPUTH YCBOCHUE MAaTEPHUAJIA.



[Tpunoxenue 2
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Hacnopt POC no AucuunInHe

«MeanuuHcKas IJIEKTPOHUKA»

Koa u Jtanbl (POPMUPOBAHNSI KOMIIETEHIIUN
(¢popmysupoBka
KOMIIeTEHIIUH
OTTK-9 OCHOBHBIE BU/JIbI CIICHIUAIM3UPOBAHHOTO
naeT 000pyIOBaHUS U MEUIIMHCKUX U3JIETUH,
TOTOBHOCTBIO K IPEeIyCMOTPEHHbIE JJI UCTIOJIb30BaHUS B
IIPHMEHEHHIO npodeccruoHanbHOi chepe
CIICUAIU3UPOBAHH
oro 000pyI0BaHUS
1 METUITUHCKHIX
U3JIeTUH, IPUMEHSITH HEKOTOPHIE BUIBI
[PeyCMOTPEHHBIX | Y MECT | CHELMAN3HPOBAHHOTO o0opyI0BaHUs U
v —— MeMUMHCKHIX H3AENMH, PEYCMOTPEHHbE
5 TSl UCTIOJIB30BaHus B Mpo(decCuoHaIbHON
chepe
npohecCUOHAIBHOM
cthepe
Brnaneer | HaBbIKaMu IPUMEHEHUS U UCTIOJIb30BaHUS
HEKOTOPBIX BUOB CIICHMAIM3UPOBAHHOTO
o0opynoBaHus B npodeccuoHanbHol chepe
Ne | KonTponupyemsl OneHOYHBIE CPENCTBA -
/1 e MoayJu/ Konpr 1 3Tams: HanMEHOBaHHE
paszenbl / TeMbI dbopMHUpOBaHHUS TEKYITUH MIPOMEKYTOUH
JTUCITUTUTIHBI KOMITETECHITAN KOHTPOJIb ast aTTecTalus
1 Pa3zpen 1 OIIK- ColOecenoBanu | DKCEpTHOE
9 e (YO-1), OLICHUBAHUE
Tect BBITIOJIHEHUSA
[TP1-ITP3, MIPAKTUYECKU
3HaeT KonTponbHblE | X 3aHATUH H
Borpockl Kk JIP1 | camocTosiTens
Pedepar HOI paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI IO
pazzenam
ColecennoBanu | DKCHEpTHOE
e (YO-2),
Ywmeer OLICHUBAaHHUE
Tect
[TP4-T1PS,




KoHTposabpHbIE | BBITIOJHEHUS
BOTIPOCHT *| mpaxTiuecku
JIP2, 3 p
Pedepar X 3aHATUH H
CaMOCTOSITEIIb
HOl paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI IO
pasjenam
ColecennoBanu | DKCNEPTHOE
e (YO-3), OLICHWBaHUE
Tect
ITP6-11P7, BBITIOJIHCHUS
JIP3-J14 MPAKTHIECKHA
Pedepar p
KonTtponbHas | X 3aHATUH H
Bnaneer | pabota
CaMOCTOSITEIIb
HOl paboTHI,
KOHTPOJIbHBIE
BOINPOCHl  TIO
paszaeinam
Paznea Il OIIK- CobecenoBanu | DKCHEPTHOE
9 e (YO- 2), OLICHMBAHUE
Tect BBITIOJIHCHUSA
ITP1-TIP3, MIPaKTHYCCKH
KOHTPOHBHJITIIIGDI X 3aHATUHN U
3naer BOIPOCHL K CaMOCTOSTENb
Pedepar .
HO pa0oTHI,
KOHTPOJILHBIE
BOIIPOCHI 10
pazaenam
DKCNEepPTHOE
CobOecenoBanu O —
e (YO- 2),
Ymeer
Tect BBINTOJITHCHUS
[1P4-I1P5,

IMPaKTUICCKU




KonTponbHbie

X 3aHATUU U

BOTPOCHI | camocTosrens
JIP2, 3
Pedepar HON paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI IO
pasjenam
CobecenoBanu | DKCIEPTHOE
¢ (YO-2), OILICHUBaHUE
Tect
ITP6-I1P7, BBITIOJTHEHHUS
KonTtponbsHbie
MPaKTUYECKU
BOIIPOCHI K
JIP3, 4 X B3aHATUM U
Bnageer Pedepar
A (bep CaMOCTOSITEIIb
HOl paboTHI,
KOHTPOJIbHBIE
BOIIPOCKHI  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
BOIPOCHI 110
pazaenam
ColOecennoBanu | DKCHEpTHOE
¢ (YO-2), OILICHWBaHUE
Tecrt
[1P4-11PS5, BBITIOJTHCHUS
Ymeer KonTponrsHbie
MPaKTUICCKH
BOITPOCHI K
JIP2, 3 X B3aHATUM U
Pedepar

CaMOCTOATECIIb




HON paloTHI,
KOHTPOJIbHBIE

BOIIPOCHI  IIO

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

CaMOCTOSITEIb
HOl paboThI,

KOHTPOJIbHEBIC




BOIIPOCHI 11O

paszaeinam
ColecennoBanu | DKCNEPTHOE
e (YO-4),
Teer OIICHUBAHHEC
[1P17-11P21, BBITIOJTHECHUS
KontponrsHbie
Bonpochkl k JIP1 MPARTHACCRH
Pedepar X 3aHATHA W
Brnaneer
CaMOCTOSITEIb
HOW paboTHI,
KOHTPOJIbHBIE
BOMPOCHl  TIO
paszaeinam
Paznen V OIIK- ColecennoBanu | DKCHepTHOE
9 e (YO-5), OILICHMBAHUE
Tect BBITIOJTHCHUS
IIP13-IIP15, | mpakTtnuecku
KonTposnbHble | X 3aHATHUH H
3HaeT
BOIIPOCHI K | CAaMOCTOSITENb
JIP2, 3 HOH paboThlI,
Pedepar KOHTPOJIbHBIE
BOINPOCHl  TIO
pazaenam
CobecenoBanu | DKCIEPTHOE
e (YO-5),
Tecr OIICHUBAHUE
I1P13-I1P15, BBIIIOJTHCHUS
KonTtponbsHbie
MPAKTUYECKU
BOIIPOCHI K
JIP2, 3 X 3aHATUM U
Ymeer Pedepar

CaMOCTOSITEIb
HOl paboTHI,
KOHTPOJIbHBIE

BOIIPOCHI  TIO

paszenam




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




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),
OLICHUBAaHUE
Tect
I1P1-11P3, BBITIOJTHCHUS
Pedepar
MPaKTUICCKU
X 3aHiATHU U
3HaeT
CaMOCTOSTEIb
HOIl paboThI,
KOHTPOJIbHBIE
BOMPOCHl  TIO
pasjaeinam
CobecenoBanu | DKCIEPTHOE
e (YO-3), OLICHUBAHUE
Tect
I1P7-1TP9, BBITIOJTHCHUS
Pedepar
MIPaKTUYECKH
KonTponbHnas
pabota X 3aHATUH W
YmMmeer
CaMOCTOSTEIb
HOl paboThI,
KOHTPOJIbHBIC
BOIIPOCKHI  TIO
pasjaenam
CobecenoBanu | DKCIIEPTHOE
e (YO-3), OILICHWBaHUEC
Bnageer Tecr
[1P7-I1P9, BBINIOJTHECHHUS




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
CaMOCTOSITENIb
HOIl paboThI,
KOHTPOJIbHBIE
BOMPOCHl  TIO
pasjaeinam
CobecenoBanu | DKCIEPTHOE
¢ (VO-3), OIICHUBAHUEC
Tect
ITP-ITP9, BBITIOJIHCHUS
Pedepar
MIPaKTUYECKH
KonTponbHnas
pabota X 3aHATUH W
Ymeer
CaMOCTOSITENb
HOl paboThI,
KOHTPOJIbHBIC
BOIIPOCKHI  TIO
pasjaenam
CobecenoBanu | DKCIEPTHOE
e (YO-3), OILICHWBaHUEC
Bnaneer Tecr
[1P7-I1P9, BBINIOJTHECHHUS




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
MPaKTUICCKH
X 3aHATUH U
3HaeT
CaMOCTOSITEIIb
HOIl paboThI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pasjaeinam
CobecenoBanu | DKCIEPTHOE
e (VO-3), OIICHUBAHUEC
Tect
I1P7-1TP9, BBITIOJTHCHUS
Pedepar
MIPaKTUYECKH
KonTponbHnas
pabota X 3aHATUH W
YmMmeer
CaMOCTOSITEIIb
HOl paboThI,
KOHTPOJIbHBIC
BOIIPOCHI  TIO
pasjaenam
CobecenoBanu | DKCIIEPTHOE
¢ (YO-10), OILICHWBaHUEC
Bnaneer Tecr
ITP1-I1P3, BBITIOJIHCHUS




Pedepar
KonTponbHas
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
NMPAKTHYECKUM 3aHATHAM

1 gyac

3 Hex

N3yuyenune maTepuasios
Jexuui. [loaroroska K
NMPAKTHYECKUM 3aHATHAM

1 gyac

4 gen

N3y4yenne marepuajion
Jexkumii. [loaroroBka
Nnpe3eHTaluu U
TEeCTUPOBAHUIO

2 yac

S nen

N3y4enune marepuajion
Jekuui. [loaroroska k
KOHTPOJIbHOI1 padoTe

2 yac

6 Hex

HN3yuyenune maTepuasios
aexkumi. [loaroroska
npe3eHTAluU U
TECTUPOBAHUIO

2 yac

7 -8 Hen

N3yuyenune MmaTepuaioB
Jexnuii. Iloaroroska k
HUTOTOBOIl K KOHTPOJILHOM
padore

1 yac

HUKP

9-10 Hen

N3yuyenue maTepuasios
gexkuui. I[loaroroska
Nnpe3eHTaAluu U
TeCTUPOBAHHUIO

2 yac




11 -12 men

N3y4yenue maTepuaoB
Jexnui. IloaroroBka 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 nen

N3y4yenue maTepuaioB
Jexnui. Iloaroroska K
UTOr0BOI KOHTPOJIbHOM
padore

2 yac

HUKP

B 8 cemecTpe

JlaTa/nenens
BbINOJTHEHUS

Bua camocrosiTeabHOM
padoThI

IIpuMmepHbIe
HOPMBI
BpPEMEHH Ha
BbIIOJIHEHHE

®opma
KOHTPOJIS

2 Hex

N3y4enune marepuajion
Jexuui. [loaroroska K
NMPAKTUYECKUM 3aHATHAM

4 gac

3 Hex

HN3yuyenune maTepuasios
Jexuui. [loaroroska K
NMPAKTHYECKUM 3aHATHAM

2 yac

4 Hen

N3yuyenune maTepuasios
gexkumii. [loaroroska
Nnpe3eHTaluu 1
TECTUPOBAHUIO

4 gyac

5 nen

N3yuyenune maTepuasion
Jgexuuii. Iloaroroska k
KOHTPOJIbHOI padoTe

2 yac

6 Hex

N3yuyenue maTepuaion
gexkuui. I[loaroroska
Nnpe3eHTaAluu U
TeCTUPOBAHHUIO

4 yac




6 |7-8mHen N3yyenne MaTepuasion 2 yac HUKP
Jexnui. IloaroroBka 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 Hex N3yyenune MmaTepuasion 4 yac I, T
Jexnui. Illoaroroska
Npe3eHTaAluu U
TECTHPOBAHUIO

MeToauueckue PEKOMEHIAIUA, ONIPEACIAIOIIUE NMPOUHCAYPHLI OCHUBAHUA
pe3yabTaToB OCBOCHHUSA TUCHUILJIMHBI
3a,Z[aHI/IH L CaMOCTOATCIIBHOI'O  BBIIIOJIHCHUA BKIIIOYAIOT IIOBTOPHYIO

npopabOTKy MaTEpHUaIOB MPAKTUIECKHUX 3aHATHH C IEJIbIO TOATOTOBKH K OTUYETY 110
UTOTOBOM aTTECTAIlUM 110 AUCIUILINHE B BUJIE 3a4eTa B / CeMeCTpe U HK3aMeHa B 8
ceMecTpe.

. 100-86 GanoB BHICTABIACTCS CTYACHTY, €CIIU CTYACHT BBIpa3ujl CBOE MHEHHE
no chopMyIUpOBaHHON MpoOieMe, apryMEHTHPOBAJNl €ro, TOYHO ONpeAc-IUB ee
COJep)KaHUuEe W cocTaBistoniue. [IpuBeneHsl JaHHBIE OTEUECTBEHHOW W 3apy-
OeXHOM JIMTepaTyphl, CTATUCTUYECKHIE CBEACHNUS, HH(OpMAIus HOPMAaTUBHO ~ Tpa-
BOBOr0O Xapaktepa. CTyZICHT 3HAET U BIa/IeeT HaBHIKOM CaMOCTOSITEIBHOUN HccIe-
JI0BATEeIbCKON paboOThl IO TEME HCCIENOBAaHUS; METOAAMH W TpUEMaMU aHaln3a
TEOPETHYESCKHUX W/VITU MPAKTHUECKUX aCIIEKTOB M3ydaeMoii o0nacti. DakTHUecKux
OLIMOOK, CBSI3aHHBIX C MOHMMAaHHEM MPOoOJIeMbl, HET; Tpaduuecku padbora oPpopM-
JIeHa TIPAaBUIIHHO

. 85-76 OGamioB — paboTa XapaKTepu3yeTCs CMBICIOBOM IIEIbHOCTHIO,
CBSI3HOCTBIO U TOCJIEOBATEILHOCTHIO U3TIOKEHUS; OMYIIeHO He Oomnee 1 ommoku

py OOBSICHEHUN CMBICIIA WK COJIepKaHus TpoOsembl. st apryMeHTaiy puBo-



JISITCSL JAaHHBIC OTEUECTBEHHBIX U 3apyOEKHBIX aBTOPOB. [IpoieMoHCTprpOBaHEbI HC-
CJIEIOBATEILCKUE YMEHUS W HaBBIKA. DaKTUYECKUX OMTMOOK, CBI3aHHBIX C TOHUMA-
HUEM MpoOembl, HeT. JloMyIeHbl 0OHa-IBE OMUOKU B 0(hOpPMIIEHUU paObOTHI

. 75-61 Gamnm — CTYOEHT MPOBOIUT JOCTATOYHO CAMOCTOSITEIBHBIA aHAU3
OCHOBHBIX STallOB M CMBICIOBBIX COCTABIIAIOIINX MPOOJIEMBI;, TOHUMAeT 0a30BbIC
OCHOBBI U TEOPETUYECKOE 000CHOBaHNE BEIOpaHHOW TeMbl. [[puBIeUeHBI OCHOBHBIC
UCTOYHHUKH 0 paccMarpuBaeMoi Teme. JlomymieHo He 6osee 2 omuOOK B CMBICTIE
WJIU COJIepKaHUU TIPOOIeMbl, 0OpMIICHUH PabOTHI

. 60-50 GammoB — paboTa TpeAcCTaBIsSIET COOOM TEpPEeCKa3aHHBIA WU TIOJI-
HOCTBIO TICPETTMCAHHBIN HCXOAHBIA TEKCT 0€3 KaKuX ObI TO HU OBLIIO KOMMEHTAPHEB,
aHanu3a. He packppiTa CTpyKTypa U TEOpETUYECKasi COCTaBIsAomas Tembl. Jlomy-
IICHO TpU WUIU Oojiee TpeX OMMOOK B CMBICIOBOM COJEPKaHUU PACKPHIBAEMOMN

po6embl, B 0hOpMIICHUN PabOTHI.

OneHovHbIe cpeacrea aAJist HpOMeH(yTOqHOﬁ arTrecranmmn

Tekymas arrectauuss CTYA€HTOB M0 JUCHMIUIMHE <« MeauuuHckas
AIIEKTPOHUKA) MTPOBOJAUTCS B COOTBETCTBUU C JIOKAJIbHBIMA HOPMATUBHBIMH aKTaMU
JAB®Y wu saBasercs oOs3atenbHO. Tekymias arrTecTanus MO AUCHUILIAHE
«MenuuuHCKasi SIEKTPOHUKA» MPOBOJUTCA B (JOpME TECTUPOBAHMSI, OTIPOCOB IO
TeMaM, Ja0OpPaTOPHBIX U KOHTPOJIBbHBIX PadoOT.

Ilpumepnvie mecmoeswie 3a0anus.

IlepeyeHb KPAaTKUX TECT — OMPOCOB MO OCHOBAM MeTULIMHCKOM

3JIEKTPOHUKH

JlaT4uky - yCTpOHCTBa, KOTOPbIE TPEOOPa3yoT:
a) MaJble HANPSDKEHUS B HAMPSDKEHUS OONbIIEH BETMYUHBI
b) snexTpuyecKue BEIUYUHBI B HEAJIEKTPUUECKHE

C) HEPJIEKTPUUYECKHUE BETUYUHBI B DJICKTPUUYECKHUE



Haznauenue ycTpoiicTB oToOpakeHus nH(oOpMaluu:

a) Mpe/cTaBlIeHNue MEIUKO-OU0Iornueckoil nHpopmaiuu B popme, yao0HOH
JUIs1 BOCTIPUSITUS

b) mpeoOpazoBaHe CBETOBOM SHEPTUH B SHEPTHIO JICKTPUUECKOTO TOKA

C) HpCO6p330BaHI/IC HCOJICKTPHUYCCKHUX BCIIMYUH B JICKTPUYICCKUC

['eHepaTop cMHYCOMAANBHBIX KOJIEOAHUI NpeIHAa3HAYEH JUIsl TOJTYYEHUS:
a) UMITYJIbCHBIX KOJIeOaHuMH
b) rapMOHMYECKHX AIIEKTPOMArHUTHBIX KOJICOaHMI

C) 2JIEKTPOMArHUTHBIX KOJIEOAHU CI0KHON (POPMBI

[Ipu nomemnieHnn 00bEKTa MEXKIY JIEKTpoAamMu B anmnapate Y BU-repanuu:
a) HapylIaeTcsl aMILUTUTYJHOE YCIIOBUE T'€HEPALINU

b) u3mensiercs coOCTBEHHAsl YacTOTa KOHTYpa MalleHTa

C) U3MEHSETCsl COOCTBEHHAsI 4YacToTa KojeOaHul Ko0Jie0aTeIbHOTO KOHTYpa

reHepaTopa

st mpeoOpa3oBaHusS MajbIX JJCKTPUUYCCKUX CHUTHAJIOB B JJICKTPHUCCKHE
CUTHAJIBI OOJIBIIICH BEIMYUHBI HCIIOIb3YIOTCS

a) JaTYHUKH

b) ycrmtenu

C) reHepaTophl

d) peructpupymoiue ycTpoiucTBra

3aBucUMOCTh KOA(G(UIIMEHTA YCUJICHUS YCUIUTENS OT YacTOThl BXOAHOTO
HaIIPSHKEHMS TIPU IIOCTOSIHCTBE €TI0 aMIUIUTYIbl Ha3bIBACTCA:

a) BXOJIHOW XapaKTepUCTUKON

b) aMmIIUTYAHOU XapaKTEPUCTUKOM

C) YaCTOTHOW XapaKTepUCTUKOU

d) monocoit nponyckanus



JIMUTENBHOCTRIO May3bl UMITYJIBCHOTO TOKA HA3bIBACTCS:

a) WMHTEpBaJ BPEMEHM OT Hayaja HMITyJbca JO Haydaja CIEAYIOLIEro
MMITYJIbCA

b) uHTEpBa BpEMEHH OT KOHIIA UMITYJIbCa J0 Hayaa CJIEAYIOIEro UMITyJIbCca

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

HmnynbcHbIE — KOJNCOAHHMS — MPSMOYTOJbHOM — (JOPMBI,  CO3JaBacMbIe
MYJBTUBAOPATOPOM, MOTYT MCIIOJIB30BATHCS JIJIS IICIICH:

a) Tepanuu

b) AMarHoCTHKHU

C) Tepamnuu 1 JUArHOCTUKH

['eneparopbl CHHYCOMJANBHBIX JIEKTPOMATHUTHBIX KOJIEOAHUMN COCTaBIISIOT
OCHOBY:

a) anmaparoB JJIsl rajJbBaHU3AIUN

b) anmapatoB jis YBY - repanuu

C) ammapartoB Jist dJeKTpodopesa

K ycTpoiictBam oToOpakeHus nH(POpMaUu OTHOCATCS:
a) CaMOIUCLIbI

b) HCTOYHUKH MTEPEMEHHOTO TOKA

C) JaTYHKH

d) ycuwnurenu

Ycumurensp IBasgeTcs OJHOM UX OCHOBHBIX COCTaBHBIX YaCcTEH:
a) annapata Y BU-repanun

b) anexTposniudanorpada

C) amnmapara Jyisl TajbBaHU3aIllUuH

d) reneparopa cCUHyCOMAQIBHBIX KOJIEOAHUIMA



YcnoBus yCuIeHUs 3JEKTPUUECKUX CUTHATIOB 0€3 MCKaKEHUI OTpeAesaioTCs
C IOMOIIBIO:

a) BXOJHOM XapaKTEPUCTUKH YCUIIUTEIS

b) aMmIUTYAHON U YACTOTHON XapaKTEPUCTUK YCUITUTEIS

C) BBIXOJIHOM XapaKTEPUCTUKHU YCUITUTEIS

Kosbduiment  ycuiieHHs  YCHIMTENIs NpPH  HM3MCHCHHMHM  Y9acTOTHI
AIIEKTPUICCKOTO CUTHAJIA B TIPEJICIIax MOJIOCHI MPOITYCKAHUS:

a) 0CTaéTCs MOCTOSHHBIM

b) ymeHbI1aeTCs

C) YBEJIMUMBACTCS

OnHOM 13 OCHOBHBIX COCTAaBHBIX YacTel AJieKTpokapauorpada sBiseTcs:
a) KOHTYp HaleHTa
b) renepaTop CUHYyCOMAATBHBIX KOIeOaHMHt

C) 2JIEKTPOHHBIA YCUIIUTEIb

JUIUTETBHOCTBIO UMITYJIbCA HA3bIBACTCA:

a) MHTEpBaJ BPEMEHM OT HAayaJla OJHOTO UMILyJIbCca A0 Hayajla CIEAYIOLIErO
UMITyJIbCa

b) uHTEpBaJl BpEMEHHU OT Hayajaa UMIYJbCa JO KOHIIA 3TOTO UMITYJIbCA

C) WHTEpBaJl BPEMEHHU, B TEUYEHHE KOTOPOIO HAIMpPSIKEHUWE HAPACTAET [0

MaKCUMAaJIbHOI'O 3HAYCHUA

[Ipocreitmas GpyHKIIMOHAIBHAS cXeMa TpruOopa MEAUIIMHCKON JUArHOCTUKH
COCTOMT U3 MOCIEA0BATEIBHOCTH YCTPOUCTB:

a) TeHepaTop — NMpeodpa3oBaTesib— YCUIUTEINb

b) ycTpoWcTBO ChEMa — DBIEKTPOHHBIM YCWIHTEIbh — YCTPOWUCTBO

0TOOpakeHus UHPOpMaLUn



C) DJICKTPOHHBIN YCUIIUTENb — JNATYUK —> CaMOIIHCEI]

[Tpu ycuneHun >MeKTPUIECKUX CUTHAJIOB YCHIIUTENIEM:

a) He JOJDKHA U3MEHAThCA (DOpMa YCHIIMBAEMBIX CUTHAJIOB

b) He T0KHA U3MEHATHCS aMIUIUTY/ 1A YCUIINBAEMBIX CUTHAJIOB
C) HE JI0JKHA U3MEHSATHCSI MOIIHOCTh YCHUJIMBAEMBIX CUTHAJIOB

d) momKHO OBITH M3MEHEHHUE YaCTOTHI YCHIIMBAEMOTO CUTHAJA

[Tpu YBY — Tepamnuu, BO3ACHCTBYIONINM Ha YeJIOBEKa (DaKTOPOM SIBIISIETCSI:
a) SJICKTPOMArHUTHBIC BOJTHBI

b) mepeMeHHOE AIEKTPUUECKOE TOJIe

C) MMePEeMEHHOE MarHUTHOE TTOJIC

d) mepeMeHHBII AIMEKTPUIECKHUI TOK

€) MOCTOSTHHBIN JIEKTPUIECKUMA TOK

[Tpu muaTepMuu, BO3ACUCTBYIONINM HA YeJIOBEKa (DAKTOPOM SIBIISICTCS:
a) SJIEKTPOMArHUTHBIC BOJTHBI

b) nepeMeHHOe IEKTPUUISCKOE OIS

C) IepeMEHHOE MarHuTHOE T0JIe

d) mepemMeHHBII ANEKTPUUECKUI TOK

€) HOCTOSIHHBII 3JIEKTPUUYECKHUI TOK

[Ipu uHAYKTOTEpMUH, BO3JAEHCTBYIOUIUM Ha YeJlOoBEeKa (PaKTOPOM SIBIIETCS:
a) 2JIEKTPOMAarHUTHHIE BOJIHBI

b) nepeMeHHOE AIIEKTPUUECKOE MOJIE

C) IepeMEeHHOE MarHuTHOE T0JIe

d) mepeMeHHBII IEKTPUICCKHUI TOK

€) MOCTOSTHHBIN 3JIEKTPUYECKUNA TOK

IIpu CMB u JIMB — Tepanuu, BOo3A€HCTBYIONIMM Ha 4esloBEeKa (HakTOpoM



SIBJISICTCSL:
a) SJIEKTPOMArHUTHBIE BOJTHBI
b) mepeMeHHOE IEKTPUIECKOE TIOJIe
C) IePEeMEHHOE MarHuTHOE TOJIe
d) mepeMeHHBII ANEKTPUIECKHUI TOK

€) MOCTOSIHHBIHN JICKTPUICCKUM TOK

[Tpu ranpBaHU3aIMK BO3ICHCTBYIOIINM Ha YelIOBeKa (haKTOPOM SIBIISICTCS:
a) SJIEKTPOMArHUTHBIE BOJTHBI

b) nepeMeHHOe ANEKTPUUYECKOE MOJIe

C) IEpEMEHHOE MarHuTHOE I0JIe

d) mepeMeHHBII 3EKTPUUECKUN TOK

€) MOCTOSTHHBIN JIEKTPUIECKUM TOK

[Ipumenenne YBY — Tepanum Ha yacTtoTax, OpuHATHIX B Poccuw,
s dexTUBHO AJIs Mporpesa:

a) MUAJICKTPUICCKUX TKaHEH OpraHU3Ma YelOBeKa

b) NpoOBOASIIMX ANEKTPUUECKHUI TOK TKAaHEH OpraHu3Ma YeIoBeKa

) c1aboNpPOBOAAIINX TKAHEH

[Ipumenenue Merona quarepmMuu 3PGHEKTUBHO JIJIsl TPOrpeBa:
a) c1aboNpoOBOASAIINX TKAHEW OpraHru3Ma 4eJIoBeKa
b) NpoBOASIIMX ANEKTPUUECKHUI TOK TKAaHEH OpraHu3Ma YeJIOBeKa

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

[IpumeneHne MeToa HHIYKTOTEPMUH (PPEKTUBHO ISl TPOTPEBA:
a) IUAJIEKTPUYECKUX TKAHEH OpraHu3Ma YeloBeKa
b) NpoBOASIIMX ANEKTPUUECKUI TOK TKAaHEH OpraHu3Ma YeloBeKa

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



JlaTyuky, B KOTOPBIX IIOJ BIMSHUEM H3MEPSIEMOM HENIEKTPUUYECKOU
BEJINYMHBI IIPOUCXOIUT U3MEHEHUE OJTHOTO U3 €ro MapaMeTPOB, HA3BIBAKOTCS:
a) aKTUBHBIMU

b) maccuBHBIMU

JlaTyuku,  KOTOphle  MpeoOpa3yroT  HEIIEKTPUYECKHE  BEIUYUHBI
HEIOCPEICTBEHHO B JICKTPUUECKHUE (TOK, HAMPSIKEHUE), HA3BIBAIOTCS
a) aKTUBHBIMU

b) maccuBHBIMU

Kakoli W3 mnepeduclIeHHBIX »3JEMEHTOB BXOJUT B COCTaB TE€HEpaTopa
CUHYCOUJATBHBIX KOJICOAHUI?

a) SJEKTPUYECKUI BEHTHIIb

b) kosiebaTebHBIN KOHTYP

C) PNEKTPUUYECKUN (PUITBTP

d) naTunx?

Kakoe ¢usnueckoe sBiICHUE UCTIOJIB3YETCS IS MOJYYCHUS HHIYKIIMOHHOTO
TOKa B KOJieOaTeIbHOM KOHTYpe?

a) TEPMODJIEKTPOHHOU SMUCCUU

b) 2JIeKTpOMarHUTHON UHIYKIIUH

¢) mpeoOpa3oBaHus TEILIOBOM SHEPTUH B AIIEKTPUUECKYIO?

NneanpHbIiA KOeOATEIBHBIA KOHTYP COCTOUT HU3:
a) KOHJIEHCATOpa U aKTUBHOT'O COMPOTUBIICHUS
b) KaTymKu HHAYKTUBHOCTH U KOHJIEHCATOPA

C) UICTOYHHMKA TOKA U KaTYIIKH HHAYKTUBHOCTH

d) AKTUBHOT'O COIMPOTHUBJICHHA N KaTYIIKH HHAYKTUBHOCTH

Kontyp mannenta B anmaparax ¥YBY - Tepanuu v HHIyKTOTEpPMHUM:



a) MOJKJIIOYEH HETIOCPEJCTBEHHO K aHOAHOM 1IeNu reHepaTopa
b) HHIYKTUBHO CBSI3aH ¢ KOJeOATEIbHBIM KOHTYPOM TeHEepaTopa

C) BKJIFOYCH B ICIIb CMCINCHUA TPpHUOAa

Kontyp nampenTa B annapatax ais Y BU-tepanuu u uHIyKTOTEpMUU TTEPE]

IIPOBEJICHUEM TPOIIETyphl HACTPAUBACTCS
) HA YACTOTY KOJIeOATEIhHOTO KOHTYpa reHepaTopa
b) Tak, 9TOOBI BHIMOIHIIOCH AMILTUTYHOE YCIOBHE T€HEPALIUN

C) TaK, YTOOBI BBIIOJIHUWIOCH (Da30BO€E yCIOBHE T'€HEPALIUU

Yactora konebaHuii TepameBTUYECKOro KoHTypa YBU —
ONPENEIACTCS:

a) DJIEKTPOEMKOCTHIO KOHJEHCATOpa W HMHAYKTHUBHOCTHIO
VHJYKTUBHOCTHU TEPANEBTUYECKOTO KOHTYpa

b) wactoroii konebanuit LC -reHepaTopa

aliriapara

KaTyIIKH

C) TEIIOBBIM 3P HEKTOM IMPU MPOBEICHNUN TEPANIEBTUUECKON MPOEAYPHI

CoOCTBEHHYIO YacTOTy KoJieOaHUW TepamneBTUYeCKOro koHtypa YBU —

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

KOH/JICHCATOpa):

Kakue uckaxenust Oyayt Habmonarbes aias Usx = 0,01Cos(2n-50t) [B] B

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

d) uckaxxenwnii ue Oyaer?

AMIUIUTYAHBIX UCKa)KEHUN YCUIIMBAEMOTO CUTHAJIa He OyIeT, eciu:

a) Usx > Ukp



b) Usx < Ukp

YacTOTHBIC HCKaXEHUS MOTYT HaOJIFO1aThCsI PU YCHIICHHUH:
a) TOJBKO IMPOCTHIX CUTHAJIOB
b) TOJIBKO CJIOKHBIX CUTHAJIOB

C) JIFOOBIX CUTHAJIOB

Ha Bxon ycunurens ¢ nonocoit nponyckanust 10 - 200 I'm u Ukp = 0,05 B
IIOAAETCS CUHyCconJanpHoe HamnpsbkeHne ¢ yactoror 500 I'n u ammmutynon 30 mB.
Kaxkue nckaxxenus: 0yyT HaOII0aThCsl 1711 3TOTO cUrHasna’?

a) aMIUTUTYAHbIC

b) yacToTHBIE

C) aMIUIUTYAHbIE U YACTOTHBIE

d) Hukakue?

YacTOTHBIX UCKaXXEHUI YCUITMBAEMOI'0 CUTHAJa He Oy/IeT, eCiu:
a) aMIUTUTYyAa HAIPSKEHUS HE MPEBBIIIACT KPUTUUECKOTO 3HAUCHUS
b) BCe 4aCTOTHI €T0 CIEKTPa HAXOAATCS B Mpe/ieiaxX MoJIOChl MPOMyCKaHUs

¢) K03 PUIMEHT yCUICHUS HE MEHSETCS B IIpeeiax MoJ0Chl MPOIYyCKaHUS

AMIUITMTYAHBIE UCKAQXKEHUSI MOTYT HaOIIOAAThCSI IPU YCUIICHUH:
a) TOJBKO MPOCTHIX CUTHAJIOB

b) TOJIBKO CJIOKHBIX CUTHAJIOB

C) TE€X U IPYTUX

dopMuUpyOIIHE ETH MPeTHASHAYCHBI JIJIS:
a) TeHEPUPOBAHKS UMITYJILCHBIX HAMPSHKEHUN
b) npeoOpazoBanus POPMbI UMITYJILCHBIX U CUHYCOUTTBHBIX HAMPSIKCHUI

¢) mpeobpazoBaHusi (OPMBI TOJIBKO CUHYCOUTAIBHBIX HAMPSKEHUN



YcnoBueM auddepeHurnpoBaHus MpsIMOYTOJIbHBIX UMITYJIbCOB HAIPSKEHUS
RC - menbto siBnsiercss (R — omuueckoe compotuBienue, C — 30eKTPOEMKOCTh
KOHJICHCATOpa):

a) UIMTETBHOCTh UMIyJbca > RC

b) nmuTenbHOCTH UMITysbca >> RC

C) UIUTENIBHOCTh uMIyJibca < RC

d) anmutenbHOCTH nMITysbea << RC

[Ipu muddepeHIPOBAaHUN MPSMOYTOJIBHBIX HUMITYJIBCOB TOTYYalOTCs
UMITYJTBCHI:

a) OCTPOYTOJIbHBIE OJTHONOJISIPHBIE

b) ocTpoyroabpHbIe pa3HONOISPHbBIE

C) TPCYI'OJIbHBIC OJHOIIOJLIPHEIC

[Tpu uHTETPpUPOBAHUH MPSIMOYTOIBHBIX UMITYJIBCOB ITOTYYAIOTCS UMITYJIbCHI:
a) OCTPOYTOJILHBIE OJTHOMOJSIPHBIC
b) ocTpoyTroabHbIE PA3HOIOISPHBIC

C) TPEYTOJIbHBIE OTHOMOJISIPHBIE

VYcnoBreM MHTETPUPOBAHMS MPSIMOYTOJIBHBIX UMITYJIbCOB HanpspkeHus RC-
nenvto sBusiercs (R — ommueckoe comporuBienne, C — 2JIEKTPOEMKOCTD
KOHJICHCATOpa):

a) JUIUTENIbHOCTh uMIyJibca < RC

b) nmurenbHOCTh UMIyJbca << RC

C) IJUTENBHOCTh UMITyJIbca > RC

d) anmuTenbHOCTH UMITysbea >> RC

€) IIUTENBHOCTh nMItysbca = RC

Kakas w3 snexkrpuyeckux Ieneid, M300paXE€HHBIX HA CXeMmax, SBISAECTCS

UHTETpUpyrouien?



Kakas u3 snekTpuueckux ILeneu, n300pakEHHBIX Ha CXeMmax, SIBISETCS

nuddepennupyromen?

Kaxkas niens n3o0pakeHa Ha cxeme?
a) MHTErPUPYIOIIas

b) nuddepermupyromas

C) HU Ta HU Apyras?

Kakas uens n3o0paxena Ha cxeme?

a) MHTETpUPYIOLIas

b) nuddepennupyromias

C) HU Ta HU Apyras?

NmmyibcHOE HaIpshKeHHEe, N300pakEHHOE Ha rpaduKe, IMEET aMIUTHTYLY:
a) 30 MmB
b) 20 MmB

c¢) 60 Mkc

NmmynbcHOE HanpsbKeHHE, 1300paxEHHOE Ha TpaduKe, UMEET JITUTEIbHOCTD
UMITYJIbCA:

a) 40 Mkc

b) 10 mkc

¢) 20 Mxc

NmmynpcHOE HanpsbKeHHE, 1300paEHHOE Ha TpaduKe, UMEET JTUTEIbHOCTh
nay3bl:
a) 10 Mxc

b) 20 mkc



c) 40 Mkc
d) 60 mkc

NmiynscHOE HanpspKeHne, n300pakEHHOE Ha TpadrKe, IMEET MePUOI:
a) 10 Mxc
b) 20 Mxc
c) 40 Mkc
d) 60 mkc

OcHOBO#l TPUOOPOB TSI PETHUCTPAIMA BBICOKOYACTOTHBIX IPOIECCOB
SIBJISTFOTCSL:

a) CaMOITHCIIBI

b) akTUBHBIE ¥ TACCUBHBIC TATYUKHU

C) DJICKTPOHHO-JTy4YEBbIE TPYOKH

d) renepaTopsl CUHYCOUIATBHBIX KOJICOaHUI

OCHOBHBIMH XapaKTEPUCTUKAMHU YCTPOWCTB PETHUCTPAIMH M OTOOPAKCHHUS
uH(OpMAIUH SBIISIOTCS:

a) pa3Mepbl YCTPOMCTBA 0OTOOpakeHUs UHPOPMAIIMK U YyBCTBUTEIBHOCTD

b) ckopocTh "pazBepTKH" perucTpUupyeMoro CUrHaia BO BpeMEHHU U IMana3oH
4acToT

C) UyBCTBUTEIBHOCTh U IMANA30H PETUCTPUPYEMBIX YaCTOT

K HM3K0YaCTOTHBIM yCTPONCTBAM OTOOpakeHHsI HH(POPMAITUA OTHOCSITCS:
a) SJIEKTPOMEXaHHUYCCKUE CAMOITHCIIBI

b) HCTOYHUKH TTEPEMEHHOTO TOKA

C) JaTYMKH

d) ycunurenu

UyBCTBUTENBHOCTBIO YCTPOMCTB OTOOPAKEHUS U PETHCTpAlliK HH(DOpMAUU



SABJISIETCA:

a) OTHOILIEHHE YacTOThl OTOOPAKaeMOTro AJIEKTPUUYECKOro CUTHalIa K €ro
aMILIUTYZE

b) oOTHOIIEHHE AaMIUIUTYIbl OTOOPaXEHHOTO CHTHAjda K aMIUIMTYE
0TOOpakaeMoro IEKTPUUYECKOTO CUTHAJIA

C) MPOU3BEACHHE AaMIUIUTYAbl OTOOPaXEHHOIO CHUTHANA U aMIUIMTYAbI

0T06pa>1<aeM0r0 QJICKTPUICCKOI'O CUTHAJIa

3aBucumMocTh  kod(ddunmenta  uyBctBuTenbHOCTH  (K)  ycTpoiicTBa
OTOOPAKEHUS W PETUCTpalMM HHPOPMAlUUU OT YacTOThl OTOOpPaKaeMoro

QJICKTPUYCCKOI'O CUI'HaJIa (f) HUMCCT BU.

KonTtyp nmanuenta B anmnaparax ¥YBY - Tepanuu v HHIYKTOTEpPMHUH:
a) MOJKIIFOUEH HEMOCPEICTBEHHO K aHOAHOM 11T TeHepaTopa
b) MHAYKTHUBHO CBSI3aH C KOJeOATEIbHBIM KOHTYPOM I'€HEepaTopa

C) BKJIFOYCH B ICIIb CMCIICHUA TpUOAa

VYcioBueM coriiacoBaHusi KOHTYpa MallMEeHTa U reHeparopa B annapare Y BU
SABJISIETCS:

a) aMIUIUTYJHOE YCJIOBUE TE€HEpalMu SJIEKTPOMATHUTHBIX KoJieOaHUM B
KOHTYpE TeHepaTopa

b) paBeHCTBO YaCTOT AJEKTPOMATHUTHBIX KOJI€OaHUN B KOHTYpE MallUeHTa U
B KOHTYp€ reHeparopa

c) ¢a3zoBoe yCIOBHE reHepaIuu dJIEKTPOMArHUTHBIX KOJIGOaHUN B KOHTYpE
reHepaTopa

d) coBmajeHuWe aMIIMTYTHBIX YCIOBUN B KOHTYpE T€HEpaTopa U B KOHTYPE

MmarueHTa

JlaT4uKu ABIAIOTCS SIIEMEHTOM:

a) TepareBTUYECKOM armapaTyphl



b) IMarHoCTHYECKUX MPUOOPOB

C) 3JEKTPOCTUMYJITOPOB

Tumnosas 6510k — cxema 3IEKTPOHHOI0 TMarHOCTUYECKOT 0 IPUOOpa BKIIOYAET
B ce0sl cleayroue 00s13aTenbHbIE JIEMEHTHI:

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

b) yCuIHUTENh ANEKTPUUYECKUX CUTHATIOB — YCTPONCTBA ChéMa — YCTPOHCTBO
0TOOpaXeHUS U PETUCTPALIUU HHPOPMAIIH

C) YCTPOWMCTBO ChEéMa — YCHUJIUTEIb — YCTPOMCTBO OTOOPAKEHUS H

perucTpamnun HH(bOpMaHHI/I

[Ipu ycuneHuM CUHYCOUJANBHBIX OJJIEKTPUYECKUX CUTHAJIOB BO3MOXKHBI
CJIETYIONTUE UCKAKEHUS:

a) TOJIBKO aMIUIUTYHBIE

b) TOJBKO YaCTOTHBIE

C) aMIUTUTYJHBIC U YaCTOTHBIC

d) da3oBbie 1 YaCTOTHBIC

TepaneBTruecknii METOA, B KOTOPOM BO3JCUCTBYIOIIMM Ha 4YeEIOBEKA
dakTopoM SBISIETCd TNEPEMEHHOE BBICOKOYACTOTHOE JJIEKTPUUYECKOE TI0JIE,
Ha3bIBACTCS:

a) METOJOM UHAYKTOTEPMHUU

b) merogom YBY — tepanuun

C) METOJOM JIUaTePMHUU

d) MeTomoM ranpbBaHHU3AIUH

TepaneBTUUeCKUI METOH, B KOTOPOM BO3JCHCTBYIOIIMM Ha YEIOBEKa
(bakTOpoM SIBIISIETCA IEPEMEHHOE BBICOKOUYACTOTHOE MArHUTHOE TI0JI€, HAa3bIBAETCS:

a) METOJJOM UHAYKTOTEPMHUU



b) meronom YBY — tepanuu
C) METOAOM JIMaTepMHUHU

d) MeTom0M rajapbBaHH3aLNH

TepaneBTHYECKUT METOJ, B KOTOPOM BO3ICHCTBYIOIIIMM Ha deJIOBEKa
(bakTOpOM SBIISICTCS TIEPEMCHHBI BBICOKOYACTOTHBIA JJICKTPHUCCKHH TOK,
Ha3bIBAETCH:

a) METOJIOM UHIYKTOTEPMHUH

b) meronom YBY — tepanuu

C) METOJOM IUATePMHUU

d) MeTomoM raipbBaHU3AIUU

TepaneBTuyecknii MeToln, B KOTOPOM BO3JCHCTBYIOIIMM Ha 4YellOBeKa
(aKTOpPOM SIBISIETCS TOCTOSIHHBIN SJIEKTPUYECKHUI TOK, Ha3bIBACTCS:

a) METOJOM UHAYKTOTEPMHUU

b) merogom YBY — tepanuu

C) METOJOM UATEPMHUU

d) MeTomoM ranpBaHHU3AIINH.

OueHo4vHbIe cpeAcTBA AJsl TEKYyLeH aTTecTalun

Tekymass arrecranus CTYJEHTOB MO JUCHUIUIMHE «MeauuuHckas
AIEKTPOHUKA MTPOBOJUTCS B COOTBETCTBUH C JIOKAJIbHBIMU HOPMATUBHBIMU aKTaMHU
JABO®Y wu saBasercsa oOs3aTenpHOM. Tekymmas arrecTanus 10 JUCIUTLIAHE
«MeaunuHcKas 3J1eKTPOHUKAY MPOBOJIUTCS B OpME KOHTPOJBHBIX MEPOIPUSTUI
(ycTHOTO oOTpoca, 3allMThl KOHTPOJIBHOW paboOThI, MOKIada-TIPEe3EHTAIUN) 10
OIICHUBAHUIO (DAKTUYECKUX PE3yJbTATOB OOYUYCHHS CTYJIEHTOB M OCYIIECTBIISICTCS
BEAYIIHNM IPETOIaBaATEIIEM.

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:

- yqe6Ha;1 JUCHUITIINHA (aKTI/IBHOCTB Ha 3aHATUAX, CBOCBPCMCHHOCTD



BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCEUIAEMOCTh BCEX BUJIOB 3aHSATUN IO
aTTECTyEMOU JUCIHUILUINHE);

- CTETIEHb YCBOEHHUS TEOPETUUECKUX 3HAHUM;

- YPOBEHb OBJIAJICHUSI MPAKTUYECKUMH YMEHUSMH M HaBBIKAMHU IO BCEM
BHUJIaM yuyeOHOM paboTHI;

- pe3yJbTaThl CAMOCTOSITEIbHON PabOTHI.

KonTposnbHBIE BOPOCHI [T TEKYLIEH ATTECTALIUU

1. Hcrounwku OHOCHUTHANOB »dieKTpuueckol mnpuponbl. [lonarue o
ononoreHuumanax (bII). Dnexkrpuyeckue xapakTepUCTUKU UCTOYHUKOB BIT.

2. DJIeKTpUYECKUE TaTYUKHU B MeauIuHe. [IpuHiun paboTsl, yCTpOHCTBO,
pa3HOBUIHOCTH. [lapaMeTpbl JaTYMKOB U MOMEXU, CBSI3AHHBIE C UX IPUMEHEHUEM.

3. Knaccudukanmsa mnoMex mpu 3IIEKTPOYU3INYECKUX HU3MEPECHHUSIX.
[IpyuuuHbI, IPUMEPHI.

4. CropoHHHE TIOMEXH TIPH DIEKTPOPUINYECKUX HM3MEPEHUSAX Ha
o6noo0bekTe. CriocoObl 3aIIUTHI OT CTOPOHHUX MOMEX.

5. MeTtonuueckre TOMEXH MPU DIACKTPOPUZMUECKUX H3MEPEHUSX Ha
0noo0nexTe. CnocoObI 3aIIUThl OT METOAUYECKUX TOMEX.

6. CtpykTypHas cxema U3MEpHUTeNs OuonoTeHuanoB — ycunutens bI1
(YBII). TpeboBanus k xapakrepuctukam Y BbI1.

7. [Tonsitue 06 ananoro-unu@poBoM npeodpazoBaHuu. Juckperuzanus u
kBaHTOBaHUe. AnieptypHoe Bpems. Knaccuduxarnmsa ALTL.

8. Crarnueckne napamerpel ALIIL. Jlunamnueckue mapamerpsr AL
[Iymser ALl CrpykrypHas cxema, NOPUHUUII JEWCTBUS W MAPAMETPHI
napaenbHbix ALIT. O6mactu npumMeHeHus.

9. AIIIT mocnenoBaTebHOTO cCU€Ta U MOCIEI0OBATEIIBHOTO MPUOTUKEHHS.
CtpykTypHas cxeMa, MPUHIUO JACHCTBUS, TapamMeTpbl W OCOOEHHOCTH
nocienoBaTenbHbIX AL paznuynoro tuma. OG1aCcTH MPUMEHEHHSI.

10. Mmnorocrynenuateie  AIlIl. MHoOrotakTHele  MOCIEIOBATEIBLHO-

napasuienbabie ALTL. Kouseepusie ALIIL. CtpykTypHas cxemMa, IpUHITUI IEUCTBUSA,



napaMeTpsl U 0COOEGHHOCTH mocienoBaTtenbHo-napamenbubix ALl pasnuynoro
tuna. Ob6nactu npuMmenenus. He BBoaum

11. Hnrerpupyromue ALl kak crioco6 60psOBI ¢ ITyMaMHU U TTOMEXaMH.
Nurterpupyronue curma-aensta ALIL u ux paznoBunnoctu. CTpykTypHas cxema,
OPUHIIMI JIEUCTBUS, MapaMeTpbl U ocobeHHoctu curma-aensta ALl O6nactu
PUMEHEHUS.

12. Tlomsatue o uudpo-anasoroBoM mnpeoOpazoBanuu. CraTudyecKue
napametpbl L[AIl. JQunamuueckue mapamerpsl LAIL Ilymsr IAIL. OGnactu
MIPUMEHECHUS.

13. CrpykTypHble cXeMbl, NpuUHIMN naeWcTBus u mapametrpsl LAIT ¢
CYMMHPOBAHHEM BECOBBIX TOKOB. OCOOEHHOCTH CXEMOTEXHUYECKUX PEIICHU.

14. Tlonstue o mukpokoHTposuiepax. Kimaccudukanus u crpykrypa MK.
HasnaueHue cTpykTypHbIX 351eMeHTOB MK 1 X pa3HOBUIHOCTH.

15. TIlonsatue o mnpoueccopHoM spe. Knaccudukanus apXUTEKTypbl
npoueccopHoro sAnpa. CocraB U Ha3HAYEHUE CTPYKTYPHBIX 3JIEMEHTOB
IIPOLIECCOPHOTIO AIpa.

16. RS- wm UART-nporokonsl oOMeHa maHHBIMA. HasHaueHwe.
Opranuzanusi ¥ XapakTEpUCTUKU MPOTOKOJIOB Ha (PU3NYECKOM YpOBHE.
Oco0eHHOCTH OpraHu3alMy NPOTOKOJOB Ha JIOTUYECKOM YpPOBHE M YPOBHE
MIPUIIOKEHUM.

17. USB-nporokon oOMeHa paHHbIMU. Hasnadenwe. OpraHuzamus u
XapaKTEPUCTUKU MPOTOKOJIA Ha (pU3ndeckoM ypoBHE. OCOOEHHOCTH OpraHu3aluu
MPOTOKOJIA HA IOTUYECKOM YPOBHE U YPOBHE MPUIIOKEHUM.

18. 12C- wu CAN-nporokombsl oOMeHa gaHHBIMH. HasHaueHwe.
OpraHuzanusi ¥ XapakTEPUCTHKUM MPOTOKOJOB Ha (PU3HMYECKOM YpPOBHE.
Oco0eHHOCTH OpraHu3aly MIPOTOKOJOB HA JIOTUYECKOM YPOBHE U YpPOBHE
MTPUIIOKEHHM.

19. 3Bapmaun umdpoBoil GuUABTpAlUM B MEIUIMHCKUX DJIEKTPOHHBIX
cucremax. IlomMexm M mymel Kak Ciy4yalHbIE IPOLIECCHI. benplii mIyM M €ro

bunpTpanus. YcuiieHne IyMoB Npu (GUIbTPALIH.



20. TloHATHe O HEPEKYpPCUBHBIX M PEKYPCHUBHBIX LU(POBBIX (HUIBTpPaAX.
CTpyKTypHBIE CXeMbI HU(PPOBBIX PUIBTPOB.

21. WwmmnynbcHas peakuus UJEaIbHOTO M peajbHOro GuibTpa, MOHITHE O
yactote HaiikBucTta W TIaBHOM 4YacTOTHOM Juamna3one. SBnenue ['ub6ca u
MPUMEHEHUE BECOBBIX (DYHKIIHIA.

22. OnrumalbHas bunbTparys. Tpu OCHOBHBIX KpUTEpUsI
ONTHUMAJIBHOCTU. YCIIOBHE ONTUMaIbHOCTH. CHUCTEMa JHHEHMHBIX YypaBHEHHI
¢bunsTpa Konmoroposa-Bunepa.

23. DOtambl METOJIUKHA PACUETOB HEPEKYPCUBHBIX ITUPPOBHIX (UIBTPOB.
Pacuer ko3¢ ¢duiMeHTOB, UMITyIbCHAS PEAKIMsI, YaCTOTHAs XapaKTEpUCTHUKA Ha
npumepe puibrpa MHK 1-ro nmopsinka.

24. OxapakTepu3yiiTeé OCHOBHBIC THIIBI JAaTYUKOB, HCIOIB3YEMbIX B
MEAMIIMHE U OUOJIOTHH.

25. JladiTe ompeneneHHe BEIWYMHAM: IOTPELIHOCTh MpeoOpa3oBaHus,
TOYHOCTb U JHAIAa30H, TOPOT UyBCTBUTEIBHOCTH.

26. U3meputenpHple  LleNM ~ NOPSAMOTO U YPaBHOBEUIMBAIOLIETO
npeoOpa3zoBaHus.

27. OxapakTepu3ylTe yCTPOMCTBO M OCHOBHBIE MapaMETPbl 3JIEKTPOJOB
aNeKTpoKapauorpadoB u 3ekTposHIedasorpadoB, METATUYECKUX U CTEKISTHHBIX
AJIEKTPOJIOB JJIsl PETUCTPAIIMU BHYTPUKIIETOYHBIX U MEMOPAHHBIX TTOTEHITUAIOB.

28. Pe3ucTuBHBIC TaTUYMKH.

29. TlomympoBogHuKOBBIE QoTompeoOpa3oBaTeid U UX HCIIOJIB30BAHHE B
MEIUIMHCKOW anmnaparype.

30. OxapakrtepusyiTe 00JaCTH MPUMEHEHHS TEPMOJATUUKOB B METUIIMHE.

31. IIbe3onnekTpuueckre  npeoOpa3oBaTenu:  NPUHLMI  JEHCTBUA,
KOHCTPYKLMHU, THUIIOBOE MPUMEHEHHE B TEPANeBTHUUECKOM M JUArHOCTHUYECKOMN
amnmnaparype.

32. TlomyuynuTe OCHOBHBIE COOTHOIICHHUS, XapaKTEPU3YIOUIUE EHCTBUE

oOpaTHBIX CBSA3EH Ha MapaMeTPhl U3MEPUTEIILHOTO YCHIIUTEIIS.



33. Onummre yCTpOMCTBO U MPUMEHEHHE U3MEPUTEITHLHBIX MOIYJISITOPOB U
JIEMOJTYJIITOPOB.

34. TIlpuBenute U OOBSCHUTE THUIIOBBIE CXEeMbI (DUIBTPOB B alllmaparype
OMOMETUIIMHCKOTO Ha3HAUCHHUSI.

35. OxapakTepusyiTe OCHOBHBIE CXEMbI TIOCTPOCHHUS FEHEPATOPOB.

IIpuMepHbBIi IepeYeHb BONIPOCOB K 3a4eTy
B 7 cemecTpe

Tema 1. BBenenune. OCHOBHbIE TEPMUHBI U TOHSTHSL SJIEKTPOTEXHUKH U
AIEKTPOHUKH

1. ba3oBble 3aKOHBI JIEKTPOHHOW TEXHUKH.

2. OCHOBHBIC TIOHATHS, XAPAKTEPUCTUKU M COOTHOULIEHHUS: KOA(DPHUIIMEHT
nepeaayu, GUIbTpaIys HIKHUX U BEPXHUX YaCTOT.

3. OmnepallMOHHBIM YCHUJIUTENb KaK OCHOBAa »JJCKTPOHHBIX YCTPOWMCTB.
OcHoBHBIE XapakTepucTUku OVY: BXOAHOE W BBIXOJHOE COIPOTHUBIIEHUS,
HaIpsDKCHUS CMEIICHUS W Jiperida, BXOJHBIC M BBIXOJHBIC TOKH, YaCTOTHBIC
CBOMCTBA.

4. CTpyKTypHasi cXxeMa H3MEpHUTels OWomoTeHmuanoB — ycuiaurens bBII
(YBII). TpeboBanus k xapakrepuctukam Y BbI1.

5. JIuHeliHble M HEJIMHEHHBIC aHAJOrOBhIE CXeMBI Ha 0a3e aHanoroBeix OV:
WHBEPTUPYIOIINE U HE MHBEPTUPYIOIIHE YCUIUTEH,

6. JInHeliHble M HEeJIMHEHHBIC aHAJIOrOBBIE CXeMBI Ha 0a3e aHanoroBeix OV:
CyMMAaTOPbl, UHTETPATOPbI, AKTUBHBIC (DUIIBTPHI, KOMIIAPATOPHI.

7. OCHOBHBIC TIOHATHS, XapPaKTEPUCTHKHA W COOTHOIICHHS: KOd(P(PUIIHMEHT
ycuseHus auddepeHnuanbHoro curuaia, kKodgguiuent ocinadieHus: cuHda3zHoro
curHasa, KodhOUIMEHT PeKEKIINH, YACTOTHBIE CBOMCTBA.

8. NHCTpyMEHTAJIbHBINM YCUIIUTENb, PACUET MapaMeTPOB.

Tema 2. ITonsiTie 0 curHajgax OMOJOTHYECKOTO MTPOUCXOXKIASHHS (2 yac).



1. 3ny4enust yenoBeka U MOpoxaarome Gpu3nieckue mosi, UCIOIb3yeMble
JUTSL TUATHOCTHKY U TEPAITHH.

2. Kiaccudukainus 1Mo BUIY NEPBUYHBIX CUTHAJOB (OMOIMOTEHIIMAIBI,
AJIEKTPOTPOBOJIHOCTh, ~ OMOMEXaHWYECKHE U aKycThuueckue  dPQeKTsl,

OMOMArHeTU3M U JIp. BUJIbI U3TyUYEeHUN U PU3UUECKUX MOJIEH ).

Tema 3. buonorenunansl kak ocHoBHOM Busl bC u ux usmepenue (2 yac).

1. DnekTpuueckoe TMOJ€ - OCHOBAa MPOSBICHUS >KU3HEACATEIBHOCTH.
[IpoucxoxieHre OMOMOTEHIINANIOB, SKBUBaJICHTHAas cxeMa uctounuka bIT.

2. BII paznuunbix (yHKIIMOHATBHBIX TPYII )KU3HEAEATEILHOCTH: UX (hopma,
AMIUTUTYJHBI W YacCTOTHBIM Juana3oHbl MposiBieHUs. CrnocoObl U MmpoOiieMbl
peructpanuu bII.

3. DNeKkTpoasl Kak JaT4uku Tpu peructpanuu BIl: Bumbl, ocobeHHOCTH
peanu3anuu, 5JKBUBAJICHTHBIE CXEMbI, METPOJIOTUYECKHUE TPEOOBAHMS.

4. DNEeKTPOJHBIN MOTEHIHAN KaK (HaKTOp CHUCTEMATHYECKON U CilydailHOM
MIOTPEIIHOCTHA U3MEPEHHUS.

5. O6006mIeHHas SKBUBajicHTHaAs cxema uaMepernus bII ¢ bmooonekra.

Tewma 4. [Tomexu npu U3MEpeHHsIX Ha OMOJIOTHYECKHX 00beKTax (2 yac)

1. Tlpupoga W HMCTOYHUKH TIOMEX TIPH  DICKTPO(PHU3NOIOTHICCKUX
WCCIICTOBAHUSIX

2. Kimaccudpukanus BII Ha ocHOBe 0000IIEHHOW SKBHUBAJICHTHOM CXEMBI
HU3MEpCHUSI.

3. Opra#u3zallioHHbIE U METOAOJOTUYECKUE IyTH WCKIIOYCHUS WIH
OCJIa0JICHHSI TIOMEX.

4. TpeGoBanus Kk BXOAHBIM IiensiM MII: BxoaHOE conpoTuBIeHUE, pa3daiaHc
BXOJIHOTO COIPOTHUBJICHHS, KOX(h UIMEHT ocnabnenus cuH(A3HOTO CHUTHAJIA,

KO3 PUITMEHT peKEKIIHH.



Tema 5. CxeMOTEeXHHKA UCKITIOUCHUS WA OCIa0JIeHus moMex (2 Jac)

1. AnmapaTHeie MeTOABI OO0pPaOOTKHM OHMOMEIUIIMHCKUX CUTHAJIOB Kak
CpEICTBO OOPHOBI C TOMEXAMH.

1.1. Dxpanupoanue ¢ 3anyjeHueM yepe3 OC

1.2. IlpumMeHeHnEe COrIACYIONUX U MHCTPYMEHTAJIbHBIX YCUIIUTEEH

1.3. CornacoBanue CHEKTpaJdbHBIX CBONCTB CHUTHajda C YacCTOTHBIMU
XapaKTepUCTUKAMU yCUIIUTENEH (aHamoroBas puiibTpanus),

1.4. Ilpumenenune TpaHcPOPMATOPHBIX M ONTHUECKUX MpeoOpa3zoBaTeiei.

2. OO00O0mIeHHbIE DKBHBAJICHTHBIC W CTPYKTYpHBIE CXeMbl. (OCHOBHBIE
xapaktepuctuku. CooctBeHHbIe MymMbl OY.

3. ITlpumeHeHME BCIIOMOTATENBHBIX YCTPONCTB: BTOPUYHBIC HMCTOYHUKH
MUTaHUs, YCTPOUCTBA KAIMOPOBKHU, YCTPOMUCTBA 3alIUTHI OT MEPEHAMNPSIKEHUS 110

BXOJTY.

Tema 6. udposas punbrparus kak cpecTBO ocabieHus momex (2 gac).

1. Hudpossie ¢unptpel (D). O6mue noustus: HIUD (KUX-punsTpsi),
PIH® (BUX-dunbtper). 2. OcHoBHbie noctounctBa [I®D. UmMmynbscHas peaxius
bunbTpoB. OYHKIIUS OTKIUKA.

3. Onpenenenre UMNyJIbCHOM peaknu. [lepenarounsie GyHKIMHA GUITBETPOB.

4. YacroTHbeie xapakTepuctuku (QuibTpoB. OOmme mouatus. OCHOBHBIC
CBONCTBA.

5. B3aumHas koHBepTarus TUMOB (UIBTPOB. THUIIOBBIE METOIBI pacueTa H
ONTUMH3AINHN (PUITBTPOB.

6. [TonsaTue o: rTaBHOM YaCTOTHOM JIMAITa30HE, yacToTe HaitkBucTa, IBJICHUN
['nGca, BeCOBBIX QYHKIUSAX.

7. Ctpykrypnbie cxembl L{®D. I'padbr dunsTpoB. Coenunenus GUIbTpoB.

8. ®uibTphl ciaydailHbIX cUTHaIoOB. dusnueckas CynHOCTh (PUIbTpanuu

ryMoB 1 tomex. 9. OcoOble BUABI GUIBTPOB: CTIIAKUBAIOIINE, ONTHMATbHBIC.



Tema 7. OOoOmeHHass CTPYKTypHas cxema d3JeKTpoHHoro MII
AMEKTPO(PHU3NOIOTHIecKOro HazHaueHus (2 Jac)

1. O600meHHas cTpykTypHas cxema sektTpoaHoro MII. Kommnonentst MIT
B CTPYKTYype, KpaTKasi XapakTepucThKa (yHKIIHI, CBONCTB U TpeboBanuit. Ocobbie

U 0o01Me KOMIIOHEHTHI CTPYKTYphl MII.

Tema 8. MHUKPOKOHTPOJUIEPBI KAaK CPEACTBO HMHTEIUIEKTYAIN3AUU

MEJIUIIMHCKON TEXHUKH JIF0OOTO ypOoBHS (2 yac).

1. Hcropusi pa3Butus MukpokoHTposuiepoB (MK), ux wmecro, ponb u
NEPCIEKTUBBl B 00pabOTKEe MEIUIMHCKUX cUrHanoB. Knaccudukanus neneBoro
HazHaueHus MK mo pasmepy nanHHbiX (8-Mu, 16-u, 32-X) U CTpyKType KOMaHA
(CISC u RISC).

2. TlonstTne o mMpUHCTOHCKOW W rapBapiackoit apxurektype MK. Bumsi
mamaTu B MK, Ha3HaueHne 1 0COOCHHOCTH.

3. IloHsATHE O CTPYKTYpE U OPraHU3ALMH IPOLIECCOPHOTO siipa: apuPMETHKO-
JIOTUYECKOE YCTPOMCTBO, AKKYMYJISATOPBI, HUKJIMYECKOE CIBUIOBOE YCTPOWCTBO,
JOTIOJTHUTENBHBIA YMHOKHUTEIb-CyMMATOp, IIIMHHASL CTPYKTYpA.

4. Buytpennee yctporictBo MK Ha mpumepe MK AT91SAM7256.

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

6. IloHaTue o MpOrpaMMHO-AMIAPaTHBIX CPEACTBAX OTIAIKH MPOTPaMM U

3arpy3ku B [1TI3Y MK.

Tema 9. UnTepdeticel mudpoBoro ooOMeHa JaHHBIMU. 3aKkiToueHue (2 gac).

1. Ilpumenenne ooMeHa TaHHBIMU B IUPPOBOM (popMaTe KaKk HEOOXOAUMOE

ycinoBue pazutuss MII, kak Ha BHYTpEHHEM YPOBHE (MEXMHUKPOCXEMHBIM,

MEXOJIOUHBIN), TAK U BO BHE.



2. IlepcnekTUBHOCTh TMOCIEAOBATEIBHOTO OOMeHa, (u3Mueckuii u
JIOTHYECKHUH YPOBHU OpPTaHU3AIINH.

3. IlIupoko pacnpocTpaHEHHBIE MPOTOKOJBI MOCIEIOBATEILHOTO OOMEHa:
UART, RS232C, RS485, USB, 12C, CAN — wucrtopus pa3pabOTKH W aBTOPHI,
OCHOBHOE Ha3HAYCHHE U TEXHUYECKHE MapaMeTpbl, OCOOCHHOCTU (HU3UYECKOTO U
JIOTHYECKOTO YPOBHEW OpraHU3aIug.

B 8 cemecTtpe

Tema 1. BBegenue. DinekTpruiecKue U3MepeHusi B MeIuInHe (2 yac).

1. JaT4uKy HEPNEKTPUUYECKUX BEIUYUH, PETUCTPUPYEMBIX IJICKTPOHHBIMU
npubopaMu W HUX HUCHOJNb30BaHWE B MeauluHe. OCHOBHBIE CBEIEHUS O
U3MEPUTEIBHBIX MPEe0OPa30BaTENSIX U UX KIIaCCU(DUKAIIUS.

2. llorpemHoctn mnpeoOpa3oBaHMsl, TOYHOCTh U JUANA30H, MOPOT
qyBCTBUTENBHOCTU. OOUIUI MPUHITUI JOCTHXKEHUS HauOobied 3PPeKTUBHOCTH
CPENCTB U3MEPEHHUI.

3. [IpuH1un cormacoBaHusi COMPOTUBICHUN PeoOpa3zoBaTENICH.

4. 3mepuTenbHbIE MU MPSIMOTO U YPaBHOBEUIMBAIOLIETO TPeoOpa3oBaHuUs.

JInHaMu4YecKue CBOMCTBA CPEACTB U3MEPEHHUM.

Tewma 2. JlaTunku, npeoOpa3oBaTesin, CEHCOPHI U UX ABOJIIOIUS. (2 Yac)

1. Dnextpoasl W MHUKPOIIEKTpOJbl. Pe3uctuBHbie W (POTO MATUUKH.
[TomynpoBOIHUKOBBIE, TEPMODJICKTPUUECKUE 17} MIbE302IEKTPUYECKUE
npeoOpazoBarenu. [IpuHIMN MelCTBUS, YCTPOMCTBO, XapaKTEPUCTUKH U 00JIacTh
MIPUMCHECHHUS.

2. JlaTYMKU HEIIEKTPUUECKUX BEIIUYUH, PETUCTPUPYEMBIX SJICKTPOHHBIMU
npubopaMu W HUX UCHONb30BaHWE B MeauruHe. OCHOBHBIE CBEIEHUS O
U3MEPUTEILHBIX MPEe0Opa30BaTEIIX U UX KiIacCU(pUKAIIUS.

3.IlorpemHocTn  mpeoOpa3oBaHus, TOYHOCTb H  JHANa3o0H, MOPOT

YyBCTBUTEJIILHOCTH. OOIIMI MPUHIUI JOCTHKEHUST HanOobiel d(ppekTHBHOCTH



cpencTs uzMepenuit. [IpuHIMNI cornacoBaHus COMPOTUBICHUM mpeoOpa3zoBaTenel.
M3mepurenpHple LENW MPSMOrO W YPaBHOBEIIMBAIOUIETO MpPeoOpa30BaHUS.
JlnHaMuueckue CBOMCTBA CPENCTB U3MEPEHUN

4. Panuanmonsabie U (HOTOINEKTpUUYECKUE TTPUOOPHI 111 POTOMETPUIECKIX
U3MEPEHU U JIJIsl perucTpalu HHGPaKpacHOTo U yAbTpadruoIeTOBOrO U3TyYEHUS.
[ToaynpOBOTHUKOBBIE PEHTT€HOIATUNKHU.

5. CseroBble, BOJBTAMIIEPHBIE W CHEKTPAJIbHBIE XAPAKTEPUCTUKH
dotonatunkoB. [IpuMenenue @GOTONPUOOPOB B MEAMIIMHCKON AJIEKTPOHHON
anmnaparype u B npuOopax s OMOXMMHUYECKOro aHaim3a. [lomynpoBogHUKOBEIE
doTonpueMHUKH. POTOINEKTPUUECKUE YMHOXKHUTENIU, CXEMbl UX BKIIOYECHHS U
o0acTu NPUMEHEHUS.

6. OO6mactu TpPUMEHEHUS TEPMOAATUYMKOB B MEIUIIMHE. DJIEKTPOHHBIC
MEAMIIMHCKHE TEPMOMETPBI. YCTPOWCTBA TEPMOPETYISIIMM B OMOXUMHUYECKUX
nabopatopusx. [Ipumenenne GpoToaaTynKoB, YyBCTBUTEIBHBIX K MHPPAKPACHOMY
W3JIYYEHUIO, 11 U3MEPEHHUS TEMIIEPATYPbI KOKHBIX TIOKPOBOB.

7. IlpuHuun pAelCTBUS W YCTPOMCTBO MEAUIIMHCKUX TEIUIOBU30POB.
TepMOaHEMOMETPUYECKUE HU3MEPUTENN JIETOYHOW BEHTWISIIMHU. ODJEKTPOHHBIC
MEIULUHCKUE TEPMOMETPBI.

8. dusuyeckas npupona nrezodddexra. Konctpykiuu mpeodpazoBareneit.
Crneunduueckue norpemwrHocTy. [1be303nekTpuueckrue TaTyuku yiabTpa3ByKOBOTO
U3y4eHHUs] Ha OCHOBE THTaHaTa Oapus, UCHOJb3yeMble B Y3 TepaneBTUUYECKON U

JIMArHOCTUYECKOM armaparype.

Tema 3. Ananoro-mudpoBsie mpeodpazoBaTenu (2 Jac)

1. Amnanoro-mmdposeie npeodbpazoBatenu (AILIIl) xkak ycTporicTBa
npeoOpa3zoBanus  «HampsbkeHue-kom». OcHoBHbie — xapaktepuctuku AL
paspemiaromas  CrrocOOHOCTh, HAIPSKECHUE ITOJIHOW IKAJIbl, HavaJbHas TOYKa
npeoOpa3oBaHus, IIIar KBAaHTOBaHWS, WHTErpaibHas u auddepeHnnanpHas

HEJIMHEMHOCTH, IIIyMbl KBAHTOBAHUS, alIEPTYPHOE BPEMSI.



2. Knaccuduxamus ALII mo cxeMOTeXHHMYECKUM MPUHLUIAM MOCTPOSHUS
npeoOpazoBaHusl. OcoOenHoctu cUrMa-ziesibTa-npeoOpa3zoBaHus KaK
COBPEMEHHOI'0 anmnapaTHOro CpEeACTBA MOJABJICHMS IIYMOB KBAaHTOBaHUS IPHU
BBICOKOM pa3pelIaromniei crnocooHOCTH.

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

1. Iludpo-ananoroBeie mnpeodpazoBarenu (IIAIl) kak ycrporicTBa
npeoOpa3oBanus  «koA-HampsokeHue». OcHoBHBIE — xapaktepuctukud  L[AIL

CxeMoTexHHUYecKue npuHIuUIbl nocrpoenus LIATL

Tema 5. OyHKIHOHAIBHBIE Y37l JJIEKTPOHHBIX YCTPOMCTB MEAULMHCKOTO

Ha3HayeHus (2 Jac)

1. Usmepurensuble ycunutenu. OOpaTHbIE CBSI3U U UX NPUMEHEHUE IS
MOBBIIIEHUS IKCIUTyaTallMOHHBIX XapaKTEPUCTUK U3MEPUTEIbHBIX YCUIIUTEIICH.

2. V3mepuTenbHbIE MOIYIATOPHI M AEMOAYIATOPHl. DPUibTphl. TUMOBBIE
CXEMbl IMACCHUBHBIX M AaKTUBHBIX (HIBTPOB B ammaparype OHOMEIMIIMHCKOTO
Ha3HAYEHHUS.

3. 'ereparopsl ¥ BBIXOAHBIE KaCKaIbl M3TYUYAIOIIUX YCTPOUCTB. [ eHepaTopsl
C BHCIIIHUM BO30YKICHUEM.

4. CornacoBaHue BbIXOJa OKOHEYHOTO KacKaja U U3JIyqarouiel Harpy3KH.

Tema 6. CTpykTypa UM CXEMOTEXHMKA JHATHOCTUYECKUX MPUOOPOB U
YCTPOMCTB (2 yac)

1. TunoBsie MpUEMBI CXEMHOU peanu3alii U3MEPUTEIbHBIX KaHAJIOB.

2. CTpyKTypHBIE CXEMbl COBPEMEHHBIX TPUOOPOB U armapaToB TOMOrpapuu
(na mpumepe MUT, TT'uT, MPT u nip.) ¢ anexTpoHHON 00pabOTKOM HHPOPMALIUU.

3. Peructpupytommme xananet OKI, 33I, Onoku peorpadum u
dbonokapauorpadum.

Tema 7. CTpykTypa M CXEMOTEXHUKA TEpaneBTUYECKHUX allllapaToB H
YCTPOMCTB (2 vac)

1. CrpykTypHbIE CXE€Mbl COBPEMEHHOW TEparneBTUYECKON ammaparypbl



ANEKTPUYECKUMHU M MAarHUTHBIMH TOJNsiMU: TanbBanuzauuu, HY, BY, CBY,
JIA3€pHOY TEPAIINH.

2. CoBpemennsbie anmaparsl TMC, TTT'uT ctumynsiuu.

3. OyHKIMOHAJIbHBIE Y3/l CHJIOBOM YacTH  BIIEKTpOAMNIapaTyphl
MEIMIIMHCKOTO  HAa3HA4YE€HUsA. YJbTPA3BYKOBas TEpaleBTUYECKAs TEXHHUKA.
DIEKTPOHHBIE AJIEKTPOCTUMYJIATOPBI TKaHEW, OpraHoB. OYHKIIMOHAJIIBHBIE CXEMBbI
CUCTEM.

Tema 17. DnekTpobe30mMacHOCTh CPEACTB MEIUIMUHCKUX AJIEKTPOHHBIX
JUArHOCTHYECKUX MTPUOOPOB U (PU3NOTEPANeBTHUECKUX allapaToB. 3akioueHue (2
qac).

1. Tunoseie IIPUEMBI CXEMHOMU peanm3anuu oOecrieueHus
AIEKTPOOE30MACHOCTU (PUBHOTEPANEBTUUECKUX AaNlapaToB W JUArHOCTUYECKHUX
puOOpPOB (TIOCTOSIHHBIHN, MEPEMEHHBIM, UMITYJIbCHBINA, BBICOKOYACTOTHBIN, CBUY,
KBUY, TI'1)

2. TunoBble TPUEMBI TEXHOJOTHMUYECKOTO U METOJUYECKOro obOecredeHus:
anekTpobeszonacHocTH. [IpuMepsl obecnieueH s 3eKTPoOE30MacHOCTH.

Tema 18. Hoselimne OTKpbITUS M pa3pabOTKU B o0iacth (U3UMKH U
ANEKTPOHUKH U UX MPUKIAJTHOE 3HAYCHHE AJII TPUMEHEHHS B CIIEHUAIU3UPOBAHHOM

000py1I0BaHUHU U MEIUIIMHCKUX M3AENHsIX (2 Jac).

KpnTepnn OLICHUBAHUA CTyJACHTA HA 3249€TE M0 JTUCHUILIHHE

«Mennunncxaa IJIEKTPOHUKA»

ban Ouen
JIBI Ka 3ayera/ TpebGoBanus K c(hOopMUPOBAHHBIM
(pe | AK3aMeHa KOMITETEHIIUSIM
WTUHTOBO

1 OLIEHKH)




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
/ CTpaBIISIETCSl C 3aJadyaMH, BOIPOCAMH W JAPYTUMHU
«OMAUYHO» | BUIAMH  TPUMEHEHHWS  3HAHWUW, TpUYEeM  HE
3aTPYQHSETCS C OTBETOM TIpU BUIOW3MCHEHUU
3aJaHuii, UCTIOJB3yeT B  OTBETE  MarepHuall
MOHOTpadUIECKOMN JUTEPATYPHI, MIPaBUIIHLHO
00OCHOBBIBAET MPUHATOE PEIICHUE.
OreHKa «XOpOITIO» BBICTABIACTCS CTYICHTY,
€Clii OH TBEPJAO 3HAET MaTepHuall, TPaMOTHO U IO
CyIIECTBY  M3JaraeT  €ro, He  JoIycKas
«3aumenoy/ | CyIIEeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC,
«xopouioy | IPABUILHO TPUMEHSET TEOPETUUYECKHUE IMOJIOKEHUS
Py PENICHUH MPAKTUYEeCKUX BOMPOCOB M 3ajad,
BJIaJICET HCOOXOIMMBIMU HAaBBIKAMH M TIPUEMaMH HX
BBITIOJTHCHHUSI.
OreHka «yI0BIETBOPUTEILHOY BBICTABIIACTCS
CTYJIEHTY, €CJIM OH UMEET 3HAHUS TOJIbKO OCHOBHOTO
«3a4meHo» 5
. MaTrepuaia, HO He YCBOWJI €ro JeTaJiel, TOMyCKaeT
HETOYHOCTH, HEZ0CTaTOYHO IPaBUIIHHBIC
«yooanemes
(bOopMyITHPOBKH, HapyIICHUS JIOTUYECKOMN
OpUmMenbHoO

»

MMOCJICAOBATCIIBHOCTU B HU3JI0KCHHUH IIPOTrPaMMHOIO

MaTepuajia, HCHOBITBIBAET  3aTPYAHEHUS  IIPU

BBIIIOJIHCHHUHU IIPAKTHYCCKUX pa60T.

«He
3qumeHoy /

«Heyooene

OL[CHKa «CHCYOOBJICTBOPUTCIIBHO»

BBICTABJIACTCA KOTOpBIfI HC 3HACT

CTYZIEHTY,

3HAYUTEJIBHOM 4YacTH MPOTrPaMMHOIO Marepuaa,




meopunmieilb

HO»

OOJIBIIIUMH

JIOMYCKAeT CYIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C
3aTpyAHEHUSIMU

MpaKTUYECKUe paboThI.

BBIITOJIHACT

OueHouyHbIe CpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlNU

Kpurepun ouenku:

Kputepuu orieHKu npe3eHTauu J0KiIaaa

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
% 000CHOBAHBI. auteparypsl. He | mononHutensHON
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
CBs3aHA. 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.

§ npodeccroHanbH | mpodeccuonalbl | Mcmnons3oBano

I

% BIX TEPMHUHA. BIX TEPMHUHOB. Oonee 5

I% npodecCuOHANIbH
BIX TEPMHUHOB.

He Hcnonszo Hcnons3o [[Iupoxko
UCIIOJIb30BAHBI BaHbI BaHbI HCIIOJIb30BaHBI
TEXHOJIOTHH TEXHOJIOTHH 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
uHdopmaIuu.

g Her Tonpko OTtBeThl Ha OtBeThl Ha

OTBETOB Ha | OTBETHI Ha | BOIIPOCHI MOJHBIC | BOITPOCHI

_ BOITPOCHI. dJIEeMEHTapHbIE | W/WJIM YaCTHYHO | TIOJHBIE, C

§ BOTIPOCHI. TIOJTHBIE. MIpUBEJCHUEM

S MPUMEPOB W/UIH

DATITNNACLTY

MOSACHEHUU.

Kpurepuu o1mieHKu 10KI1a/1a, BEITIOIHEHHOTO B (hOpME Mpe3eHTAIUN:




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, MHPOpMalKs HOPMATHUBHO-TIPABOBOTO
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 MPOOJEMBI, HET; IpaduyecKu

paboTta odopmIieHa TIPABUITHHO.

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 TOHUMaHUEM MTPOOJIeMbl, HEeT. JlOMyIIeHbl O/THA-BE OUTHOKU

B 0()OpMJIEHUU PAOOTHI.

75-61 Gamn - CTyAEHT MPOBOJIUT JOCTATOYHO CAaMOCTOSTENbHBIN aHaIu3
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 COJEPKaHUU MPoOeMbl, 0(hpopMIIEHHH padOTHI.

60-50 GamtoB - eciu paboTa TMPEACTaBISACT COOOW TIEPECKa3aHHBIA WU
MOJTHOCTBIO TIEPEMUCAHHBIM HCXOJHBIM TEKCT, 0e3 Kakux Obl TO HH OBLIO
KOMMEHTapHeB, aHam3a. He packpbiTa CTpyKTypa v TEOpETUUYECKasi COCTABIISIONIAS
TeMbl. JlonmymeHo Tpu uiu Oojiee Tpex OIMMOOK B CMBICJIOBOM COACPKaHUU

packpbeIBaeMoil mpooOsieMbl, B 0OPMIICHUHU PaOOTHI.
JlaHHBIE /17151 yUeTa yCIeBaeMOCTH CTY/IeHTOB

Tabnuia MakCUMaJIbHBIX OQJIJIOB 10 BUJIaM YUEOHOU AesTETbHOCTU



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.

CamocrosTenbHas paboTa

[ToaroToBka 1 pedepata u oT4yeTa MO MOATOTOBICHHOMY pedepaTy

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

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

0aJuIoB.

ABTOMaTI/IBI/IpOBaHHOC TCCTUPOBAHHUC

He npenycmotpeno.

Hpyrue Buabl yaeOHOM AESITEIBHOCTH

He npenycmotpeno.

[IpomexxyTouHast aTTecTauus

[Ipu npoBeeHNN TPOMEKYTOUHOM aTTECTALINU

OTBET Ha «OTJIMYHOY» olleHuBaeTcs ot 31 1o 40 6amios;

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

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

OTBET Ha «HEYAOBIETBOPUTEIBbHOY» olieHuBaeTcs ot 0 1010 6amos.



Taxum 06pazom, MakCHMaIbHO BO3MOKHAS CyMMa OaJljIoB 3a BCE BUIbI
y4eOHOM JeATeNIbHOCTH CTyAeHTa 3a | ceMmecTp MO JUCIUIUIMHE
«MenuuuHcKas 3JeKTpoHuKa» coctaniseT 100 6amios
Ilepecuer IIOJTyYEHHOU CTyZIEHTOM CYMMBI OaJIOB

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

banis Ouenka

86—-100 Gamos «OTIUYHO»

71-85 GannoB «XOPOIIIO»

51-70 6anoB «YJOBJIETBOPUTEIBHO

50 OamioB wu «HEYJIOBIIETBOPUTEIIBHO»
MEHbIIIE

PEUTHHI KAYECTBA OCBOEHMSA JUCIHUILINHBI

CornacHO pEUTHMHIOBOM CHCTEMOM TEKYIIMHA KOHTPOJIb IPOU3BOIUTCS B
TEUEHHE CEMECTpa MyTeM OaJUIbHON OLICHKH KayecTBa YCBOEHHUS TEOPETUUYECKOIrO
Matepuasia (OTBETHI Ha BOMPOCHl KOHTPOJBHBIX pPabOT) U PE3yIbTaTOB
MPAKTUYECKON NEATeNbHOCTH (pEIIeHHe 3a/ad, BBIMOJIHEHUE WHIWBHIYATbHBIX
3aJJaHU U OTYETOB).

B TeueHue cemecTpa NpeayCMOTPEHBI HECKOJBKO KOH(EpEeHII-HeIemu.
[TpomexyTouHasi arrectanusi (3K3aMeH, 3a4eT) MPOU3BOAUTCS B KOHIIE CEMECTpa
TaKke TmyTeM OauiIbHOM  OlEeHKU. HTOroBBIM  pEeUTUHT  ONpeAesieTCs
CYMMHpPOBAHMEM OaJlJIOB TEKyIIEed OLEHKM B TEYEHUE ceMecTpa U OaysioB
IIPOMEKYTOUYHOM aTTeCTallMM B KOHLE CEMECTpa IO pe3yJibTaTaM 3K3aMEHa.
MakcuManbHblii UTOTOBBIA peUTHUHT cooTrBeTcTBYeT 100 Oamnmam (60 6amioB —
TeKyIllas OLeHKa B cemecTpe, 40 6ayljIoB — MPOMEKYTOUHAsI aTTeCTallUsl B KOHIIE
ceMecTpa).

PeiiTuHr-miian  ocBOEHUsS ~ MOAYJS  NPUKIAABIBAETCA  OTIEJIbHBIM

JIOKYMEHTOM.



[Tpunoxenue 3

MMHHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCHUHCKOI1
OEJIEPALIINU
CDeI[epaJIBHOG rocygapCTBEHHOC aBTOHOMHOC 06p8,30BaT€JIBHO€ YUPCIKIACHUC
BEICIIIETO TIPO(EeCCHOHATHFHOTO 00pa30BaHUs

«/lanpHEeBOCTOUHBIN (efepanbHbIil YHUBEPCUTET

(ABDY)

e —

[IKOJIA BUOME/INILMNHbI

METOJUYECKHUE YKA3AHUA

0 TUCIUTIINHE « MeTUIIMHCKAs JICKTPOHUKA
Hanpapnenue noarorosku — 30.05.02, Menunuackas 6nogusuka

dopma NMOAroOTOBKU: OUHAA
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[IpakTuueckne 3agaHusi COCTABJICHBI TaKMM O0Opa3oM, 4TO B HUX BCErna
COZIEPKUTCS MpobIeMHas 3a1a4a OMOMETUIIMHCKON HHKEHEPHH, 3aJJaHUE, KOTOPOe
TpeOyeTcss BBIMOIHUTH. JIJIsi yCHEMIHOrO BBIMOJHEHUS 3aJaHus HEO0OXOAUMO
OMPENICNIUTh CPEJICTBA, KOTOPHIE MOTYT MTOHAJI00UTHCSA, a TAKXKE UCXOJIHbIC TAHHBIE,
MPUCYTCTBYIOIIME B OMUCAaHUU MpoOJeMbl U 3anauu. Bun u ¢opma pesynbpraTta
noApazymeBatoTcs B 3adaHuu. CoAep)KaHUE TMPAKTUYECKOTO 3aHATHS IpU
MOJITOTOBKE K KOTOPOMY HCIIOJIB3YETCS 3aJaHHe, KaK MpPaBWIO, MOAPA3yMEBAET
HEKOTOPbIN CTaHAAPTHBIN AJITOPUTM, TP BBIMOJIHEHUU KOTOPOTO OYJET TOCTUTHYT
JKEJIAEMBbIN PE3YJIbTAT.

Ha npakTtuueckux 3aHsITUSX MOXKET MPOBOAUTHCS 3aciylIuBaHue pedepaTron
[0 TEME€ MPaKTUYECKOro 3aHsATus. Kaxaplid CTyIEeHT 3a BpeMsl NIPOBEACHUS
MPAKTUYECKUX 3aHSITUN JIOJDKEH BBICTYNHUTH C JOKJIAJAOM IO BBIOpAaHHOMY UM
pedepaty. Tembl pedepaToB IpUBEACHBI B 3aIaHUSX JIsI CAMOCTOSTEIIbHON pabOTHI.
Pedepar nomken conepxats He MeHee 10 cTpanul popmara A4 B cosiepkaTeIbHON
YacTH, JI0JHDKHO MPUCYTCTBOBATH BBEACHUE C LEISIMU U 3aJadaMu, 3aKJIIOYCHHUE C
KpaTKMMH BBIBOJIAMU W CIIUCOK MCIOJB30BaHHOM TMpU HamucaHuu pedepara
JUTEPATyphl. BpeMs BEICTYIIEHHS OJJHOTO CTYJICHTa C OTBETaMH Ha Bormpochkl 10 —

15 munyT, Ha MoKIaa oTBOAUTCS 7 - 10 MUHYT.

IlepeyeHb KpPaTKUX TECT — OMPOCOB IO OCHOBAM MeIUIIMHCKOM

3JIEKTPOHUKH

JlaT4uky - yCTpOKCTBA, KOTOPbIE TPEOOPa3yoT:
a) MaJible HapsDKEHUS B HANPsDKEHUS OOJbIIEH BETMYUHBI
b) asiekTpudecKre BETUYMHBI B HEAJICKTPUUECKUE

C) HCIJICKTPUICCKUC BCIIMYHHLBI B 3JICKTPHUYCCKHC

Ha3nauenue ycTpoiicTB oToOpaxeHus: uHhopMaIiu:
a) MpeJCTaBlIeHUEe MEANKO-OnoIorndeckoi nHpopmanuu B hopme, yao0HOM

AJIs1 BOCITPHUATHA



b) npeoOpa3oBaHKe CBETOBOM SHEPTUHU B SHEPTHUIO IIEKTPUUECKOTO TOKA

¢) mpeoOpa3oBaHUE HEIJEKTPUUECKUX BEITUYUH B DJICKTPUUECKUE

['eHepaTop cMHYCOMTATBHBIX KOJICOAHUH TIPEeTHA3HAYCH ISl TIOJTyYCHUS
a) UMITYJIbCHBIX KOJIeOaHUI
b) rapMOHMYECKHX AJIEKTPOMArHUTHBIX KOJIeOaHUH

C) DIEKTPOMArHUTHBIX KOJIeOaHUH CII0KHOM (POpMBI

[Tpu nomemennn o0bEKTa MEXTY MEKTpoaaMH B amnmnapare Y BU-tepanuu:
a) HapyIIAETCs AMIUIUTYAHOE YCIOBHE FeHEpaluu

b) u3mensiercs coOCTBEHHAsl YacTOTa KOHTYpa MalleHTa

C) U3MEHSETCsl COOCTBEHHAsI 4acToTa KojeOaHul Ko0Jie0aTeIbHOrO KOHTYpa

reHepaTopa

Jlist ipeoOpa3oBaHus MajbIX SJEKTPUUYCCKUX CHUTHAJIOB B JJICKTPUUCCKHEC
CUTHAJIBI OOJIBIIEH BEIMYUHBI UCTIOIb3YIOTCS:

a) JaTYHUKH

b) ycumurenu

C) TeHEpaTOPhI

d) peructpupymoiue ycTpoiucTBa

3aBUCUMOCTh KOA((ULIMEHTAa YCUJICHHUS YCUJIUTENS OT YacTOThl BXOJHOIO
HaIPsKEHUS TIPU TIOCTOSIHCTBE €T0 aMIUIUTY /1Bl Ha3bIBACTCA:

a) BXOJIHOW XapaKTepUCTUKON

b) aMmIIUTYAHOU XapaKTEPUCTUKOM

C) YaCTOTHOW XapaKTePUCTUKON

d) monocoi npomnyckaHus

I{HI/ITGHBHOCTBIO IMay3bl UMITYJIbCHOT'O TOKa Ha3bIBACTCA:

a) MHTEpBaJ BPEMEHM OT Hayala HMITyJbCca A0 Hayajga CIEAYOLIEro



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

C) HHTCPBAJ BPpCMCHH OT Hadajld UMITYJIbCa 10 KOHIIA 9TOT'0 UMITYJIbCa

NmmynbcHbIE  KoleOaHHMS ~ IPSAMOYTOJBbHOH  (OpMBI,  CcO31aBacMbIC
MYJIBTHBHOPATOPOM, MOTYT MCIIOJIb30BAThCS JIUIS 1IETICH:

a) Tepanuu

b) AMarHoCTHKHU

C) TEepanuu U JUArHOCTUKU

['enepatopbl CHHYCOMJANBHBIX JIEKTPOMArHUTHBIX KOJIEOAHUN COCTaBIISIOT
OCHOBY:

a) anmaparoB JUIsl rajJbBaHU3aAIUU

b) anmaparoB aiis YBY - repanuu

C) ammapaToB JIs dJEKTpodopesa

K ycTpoiictBam 0ToOpakeHus HHPOpMAUU OTHOCATCS:
a) CaMOMUCLIbI

b) HCTOYHUKH TTEPEMEHHOTO TOKA

C) JaTYHKH

d) ycunurenu

Yceunutens SIBISETCS OJHOM MX OCHOBHBIX COCTaBHBIX YaCTEH:
a) annapata Y BU-repanun

b) anexTposniudanorpada

C) ammapara Jisl TajibBaHU3aluN

d) reHeparopa CHHYCOUAIBHBIX KOJICOAHU

VcnoBus YCUJICHUA SJICKTPUICCKUX CUTHAJIOB 0e3 NCKaKeHU I OIIPCACIIAIOTCA

C IIOMOIIIBIO:



a) BXOJHOM XapaKTEPUCTUKH YCUIIUTEIS
b) aMITUTYAHON ¥ YaCTOTHOM XapaKTEPUCTUK YCUIUTEIS

C) BBIXO/IHOM XapaKTEPUCTUKU YCUITUTEIS

Kosdduiment  ycuieHuss  yCHIHMTENsT TNPA  HM3MEHEHHH  9acTOTHI
AIIEKTPUYIECKOTO CUTHAJIA B TIPEJIENIax MOJIOCHI MPOITYCKAHUS:

a) OCTaéTcs MOCTOSSHHBIM

b) ymeHsbI1aeTCS

C) YBEJIMUMBACTCS

OnHOM M3 OCHOBHBIX COCTAaBHBIX YacTe! AMeKTpoKapauorpada sBisieTcs:
a) KOHTYp HalueHTa
b) reHepaTop CUHYCOMIAJIbHBIX KOJEOaHUN

C) DJIEKTPOHHBINA YCUIIUTEIb

JIMMTEIbHOCTHIO UMITYJIbCA HAa3bIBACTCS:

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

b) uHTEpBaJ BpEMEHHU OT Hauaja UMITYJbCa O KOHIIA 3TOTO UMITYJIbCa

C) UHTEpBaJ BPEMEHHM, B TEUCHUE KOTOPOIrO HAIpPSKEHUE HapacTaeT 0

MaKCHUMAJIbHOI'O 3HAYCHMU

[Tpocreiimas ¢pyHKIMOHAIBHAS cXeMa MPUOOpa MEAUIIMHCKOW THarHOCTUKHU
COCTOMT U3 MOCIEA0BATEIBHOCTH YCTPOUCTB:

a) TeHepaTop — Nnpeodpa3zoBaTesib— YCUIUTEh

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

C) DJIEKTPOHHBIA YCUIIMTENb — JATYUK —> CaMOIHCEI]

[Ipu ycuneHuu 3neKTpUUeCKUX CUTHATIOB YCUIIUTEIIEM:



a) He JOJDKHA U3MEHATHCA (DOpMa YCHIIMBAEMbIX CUTHAJIOB
b) He AOKHA U3MEHATHCA aMIUTUTYa YCHIINBAEMbIX CUTHAJIOB
C) HE JOJDKHA U3MEHATHCS MOIIHOCTh YCHIIMBAEMbIX CUTHAJIOB

d) momKHO OBITH K3MEHEHHUE YaCTOTHI YCHIIMBAEMOTO CUTHAJA

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

b) nepeMeHHOE ANEKTPUUECKOE T0JIe

C) IEPEMEHHOE MarHUTHOE I10JIE

d) mepeMeHHBII 3EKTPUUECKUN TOK

€) MOCTOSTHHBIN JIEKTPUIECKUM TOK

[Ipu nuarepmuu, BO3IEHCTBYIONIMM Ha YelloBeKa ()aKTOPOM SIBIISIETCSI:
a) SJIEKTPOMArHUTHBIE BOJIHBI

b) nepeMeHHOe ANEKTPUUYECKOE MOJIe

C) MEpEMEHHOE MarHUTHOE T0JIe

d) mepemMeHHBII ANEKTPUUECKUIN TOK

€) HOCTOSIHHBIHN 3JIEKTPUUECKHIT TOK

[Ipu uHAYKTOTEpMUH, BO3JAEHCTBYIOUIMM Ha YeJIOBEeKa PaKTOPOM SIBIIAETCS:
a) 2JIEKTPOMAarHUTHHIE BOJIHBI

b) nepeMeHHOe ANEKTPUUYECKOE MOJIe

C) MEPEMEHHOE MAarHUTHOE T0JIE

d) mepeMeHHBII IIEKTPUICCKHUI TOK

€) MOCTOSTHHBIN 3JIEKTPUYECKUNA TOK

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

b) nepeMeHHOE AIEKTPUUECKOE MOJIE



C) IEPEMEHHOE MAarHUTHOE TOJIE
d) mepeMeHHBII PIEKTPUIECKUN TOK

€) MOCTOSIHHBIHN JICKTPUUECKHUI TOK

[Ipu ranbBaHU3a[MKM BO3/IEUCTBYIOIIMM Ha YeJloBEKa (PaKTOPOM SIBIISIETCSL:
a) PJIEKTPOMArHUTHBIE BOJIHbI

b) nepeMeHHOE IEKTPUIECKOe M0JIe

C) IEPEMEHHOE MarHUTHOE I10JIe

d) mepeMeHHBII PIEKTPUUECKUN TOK

€) MOCTOSTHHBIN 3JIEKTPUUYECKUI TOK

IIpumenenne YBY — Ttepanum Ha dacrtorax, npuHATBIX B Poccun,
s dexTUBHO AJIs Mporpesa:

a) TURJIEKTPUYECKUX TKaHEH OpraHn3Ma YeJloBeKa

b) NpoBOASIIMX ANEKTPUUECKHUI TOK TKAaHEH OpraHU3Ma YeloBeKa

) c1aboONPOBOAAIIUX TKAHEH

[Ipumenenue Merona quarepmMuu 3PGHEKTUBHO JIJIs1 TPOrpeBa:
a) c1abonpoBOASIIMX TKAaHEW OpraHu3Ma 4eJoBeKa
b) NpoBOASIIMX ANEKTPUUECKHUI TOK TKAaHEH OpraHU3Ma YeloBeKa

C) METOJ] YHUBEPCAJIEH, IPUMEHSETCS U B IEPBOM, U BO BTOPOM CIIy4asx

[IpuMeHeHre MeTo1a UHIYKTOTEPMUH 3(PPEKTUBHO 1Sl IPOTrpeBa:
a) IMAJIEKTPUUYECKUX TKAHEH OpraHu3Ma 4eloBeKa
b) NpoBOASIIMX ANEKTPUUECKHUI TOK TKaHEH OpraHu3Ma YeloBeKa

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

JlaTyuky, B KOTOPBIX IIOJ BIHMSHUEM HU3MEPSIEMON HEIIEKTPUUECKOU
BEJINYMHBI IIPOUCXOIUT U3MEHEHHUE OJTHOTO U3 €0 MApaMETPOB, HA3bIBAOTCH .

a) AaKTUBHBIMU



b) maccuBHBIMU

Jlatauku,  KOTOpble  MpeoOpa3yroT  HENIEKTPUYECKHE  BEIUYUHBI
HEIMOCPEICTBEHHO B AJICKTPUUECKHUE (TOK, HAMPSIKEHUE), HA3bIBAIOTCS
a) aKTUBHBIMU

b) nmaccuBHBIMU

Kakoii W3 mnepeunciaeHHBIX DJJIEMEHTOB BXOAUT B COCTaB TIeHeparopa
CUHYCOUJATBHBIX KOJICOaHUIT?

a) DJIEKTPUYECKUI BEHTUIIb

b) kosiebaTebHBIN KOHTYP

C) PNEKTPUUYECKUN PUIBTP

d) naTunx?

Kakoe ¢usndeckoe sBIICHUE UCIIOIB3YETCS IS MMOTYYCHHS HHTYKITHOHHOTO
TOKa B KOJICOATCIIBHOM KOHTYpe?

a) TEPMODJIEKTPOHHOU SMUCCUU

b) 2JIeKTpOMarHUTHON UHIYKIIUH

C) mpeoOpa3oBaHMs TETUIOBON YHEPTUU B AIEKTPUUECKYIO?

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

C) HICTOYHUKA TOKA U KaTyIIKA WHIYKTUBHOCTH

d) AKTUBHOT'O COIMPOTHUBJICHHA N KaTYIIKW HHAYKTUBHOCTHU

KonTyp nauuenta B anmaparax YBY - Tepanuu 1 MHIYKTOTEPMUH:
a) MOJKJIFOUEH HEMOCPEICTBEHHO K aHOAHOW LIETIH FeHepaTopa
b) HHIYKTUBHO CBSI3aH C KOJeOATeIbHBIM KOHTYPOM T€HEepaTopa

C) BKJIIOYCH B LICIIb CMCUICHUA TpUOda



KonTtyp manmenTa B anmaparax s Y BU-tepannu u MHIyKTOTEpMUH TIEPEN

IIPOBEJICHUEM TMPOIIETyphl HACTPAUBACTCS
a) Ha 4acTOTY KoJie0aTeIbHOI0 KOHTYpa reHeparopa
b) Tak, YTOOBI BHIMOIHIIOCH AMILTUTYHOE YCIOBHE T€HEPALIUN

C) TaK, 4TOOBI BBINIOJHUIIOCH (PA30BOE YCIOBUE TeHEpallUn

Yactora KoneOaHuii TepanmeBTUYECKOro KoHTypa YBYU —
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 kKoHTypa YBU —

anmapara MO>XHO BbUMCIUTh 1o dopmyrne (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) aMIIUTYyAHBIE ¥ YaCTOTHBIC
C) YaCTOTHBIC

d) uckaxxenwnii ue Oymer?

AMIUITUTYAHBIX UCKa)KEHUN YCUIIMBAEMOTO CUTHaJIa He OyIeT, eciu:

a) Usx > Ukp
b) Usx < Uxkp

YacTOTHBIEC UCKAXKCHUS MOT'YT Ha6JIIO)IaTBC$I IIpHu YCUIJICHUU:



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 CUHYCcOnAalIbHOE HanpsibkeHue ¢ yactotoi 500 ' u ammuryaoi 30 mMB.
Kakue nckaxxenus OyayT HaOMIOATHCS IS 3TOrO CUTHaja?

a) aMIUTUTYIHbIC

b) wacToTHBIC

C) aMIUTUTYAHBIC U YaCTOTHBIC

d) Hukakue?

YacTOTHBIX HCKAKEHUH YCUIIMBAEMOTO CUTHAJIA He OyJIeT, eclu:
a) aMIUTUTYJa HAalIPSDKEHUsSI HE TIPEBBIIAET KPUTUUECKOTO 3HAUCHUS
b) BCe 4aCTOTHI €T0 CIIEKTPa HAXOASTCS B IpeJieNaxX MoJa0Chl NPOIMyCKaHUS

C) KOB(l)(l)HI_II/IeHT YCHUIICHHUA HC MCHACTCA B IIPCACIIAX ITOJIOCHI ITPOITYCKaHUA

AMITTUTYTHBIE UCKAKEHUS MOTYT HAOIIOAATHCS TIPU YCUIICHUH:
a) TOJIbKO MPOCTBIX CUTHAJIOB

b) TOJIBKO CJIOHBIX CUTHAJIOB

C) TEX U IPyTrUx

dopMuUpYIOIIHE ETH MPeTHA3HAYSHBI JIJIS:
a) TeHEPUPOBAHKS UMITYJILCHBIX HAMPSHKEHUN
b) npeoOpazoBanus GopMbl UMIYJIbCHBIX U CHHYCOUATBHBIX HAMPSHKEHUN

¢) nmpeobpazoBaHus GOPMBI TOJBKO CHHYCOMIAEHBIX HAIIPSKEHUN

Ycaopuem auddepeHITMPOBAHMS TPSIMOYTOIBHBIX UMITYJIHCOB HAPSIKCHUS
RC - mnemnbto sBisercs (R — omuueckoe comportuienue, C — 3MeKTPOEMKOCTh

KOHJICHCATOpa):



a) INIMTEIbHOCTh UMIyJbca > RC
b) nurenbHOCTh UMIynbca >> RC
C) UIMTEIBHOCTh UMIyJbca < RC

d) amutenbHOCTH UMITysbea << RC

[Mpu muddepeHIUpoBaHUN TPSIMOYTOIBHBIX HUMITYJIBCOB  TOJTYYaIOTCSI
UMITYJIbCHI:

a) OCTPOYTOJILHBIE OTHOTIOJISIPHBIC

b) oCTpOyroJbHBIE PA3HOMOSIPHBIC

C) TPEYTroJIbHBIE OJTHOMOISIPHBIC

[Tpu MHTErpUPOBAHUH TPSIMOYTOJIBHBIX UMITYJILCOB ITOTYYAOTCS HMITYJIbCHI:
a) OCTPOYTOJILHBIC OHOMOJISIPHBIC
b) ocTpoyroabHbBIE PA3HOIIOISPHBIC

C) TPEYTroJIbHBIE OJTHOMOISIPHBIC

VYcnoBreM MHTETPUPOBAHMS MPSIMOYTOJIBHBIX UMITYJIbCOB HanpspkeHus RC-
neneto sBusiercs (R — ommueckoe comporuBnenne, C — 3JIEKTPOEMKOCTD
KOHJIEHCATOpa):

a) JUIUTENIbHOCTh uMmIyJibca < RC

b) nmutenbHOCTh UMITyNbca << RC

C) UIUTENIBHOCTh uMIyJibca > RC

d) nmuTensbHOCTh UMITYJIbCa >> RC

€) IIUTENBHOCTh nMItysbca = RC

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

UHTETrpupyroniei?

Kakas w3 snexkrpuyeckux Ieneid, M300paXE€HHBIX HA CXeMmax, SBISAECTCS

nuddepenuupyromen?



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 MmB

c) 60 mkc

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

a) 40 MKc

b) 10 mkc

c) 20 Mkc

HmmyibcHOE HampspKeHUE, H300pakéHHOE Ha TpadrKe, HIMEET [UTUTeITLHOCTD
nays3bl:

a) 10 Mxc

b) 20 mkc

c) 40 Mxc

d) 60 mkc



NmmynscHOE HanpspKeHne, n300pakéHHOE Ha TpadrKe, UMEET MePUOI:
a) 10 Mxc
b) 20 Mxc
c) 40 Mkc
d) 60 mkc

OcHoBOIl NPUOOPOB MJIsI PETUCTPALIMM BBICOKOYACTOTHBIX IPOIIECCOB
SIBJISIFOTCSI:

a) CaMOIKCIIBI

b) akTUBHBIC U TTACCUBHBIC TATIYUKHU

C) DJICKTPOHHO-JTy4YEBbIC TPYOKH

d) renepaTopsl CUHYCOUATBHBIX KOJICOaHUI

OCHOBHBIMU XapaKTEPUCTUKAMH YCTPOMCTB PETUCTPALUU U OTOOpaKEHUS
uH(pOpMaUK ABISIOTCS:

a) pa3Mepbl yCTpoKcTBa 0TOOpaxeHHsI UH(POpMALMK U UyBCTBUTEIBHOCTD

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

C) YYBCTBUTEIBbHOCTh U IMANA30H PETUCTPUPYEMBIX YACTOT

K HH3KO0UaCTOTHBIM yCTpOICTBaM 0TOOpa)keHUs1 UH(POPMALIUU OTHOCSITCSL:
a) 3JIEKTPOMEXAHUYECKUE CAaMOITHUCIIbI

b) HCTOYHUKH MTEPEMEHHOTO TOKA

C) JaTYMKH

d) ycunurenu

UyBCTBUTEIBHOCTHIO YCTPOMCTB OTOOPAKEHUS U PETUCTpAIIUU MHHOPMAITHH
ABJISICTCSL:
a) OTHOIIEHHE YacCTOThl OTOOPAXKAEMOTO AJIEKTPUYECKOTO CUTHAJIA K €ro

aMIUTATYAE



b) OTHOIIEHHE AaMIUIUTYIbl OTOOPaXEHHOTO CHUTHajda K aMIUIMTYAE
0TOOpakaeMoro NEKTPUIECKOr0 CUrHaJIA
C) MPOU3BEACHHE AMIUIUTYIbl OTOOPAKEHHOTO CHUTHAJA W AMIUIMTY/bI

0T06pa>1<aeM0r0 QJICKTPUICCKOI'O CUTHalla

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

anekTpuueckoro curnania (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 coriacoBaHMs KOHTypa NallMEHTa U reHepaTopa B anmapare Y BU
SIBIISICTCS:

a) aMIUTUTYJHOE YCIIOBHME TEHEpallH SJICKTPOMArHUTHBIX KojeOaHui B
KOHTYpE reHepaTopa

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

c) ¢a3zoBoe ycIOBHE reHepali dJIEKTPOMArHUTHBIX KOJIGOAaHUN B KOHTYpE
re’epaTopa

d) coBmageHne aMIUIMTYIHBIX YCIOBUN B KOHTYPE T€HEpaTopa U B KOHType

MarueHTa

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

C) DIIEKTPOCTUMYJIATOPOB



TunoBas 070K — cxema 3JIEeKTPOHHOT O JUArHOCTUYECKOTO MPrOOopa BKIIOYAET
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 UH(POpMALUH

C) YCTpPOMCTBO ChEMAa — YCHUIUTEIb —> YCTPONCTBO OTOOPAKEHUA H

perucTpanuu uHpopmanuu

[Ipu ycuneHWM CUHYCOMTATBHBIX JJICKTPUYECKHX CUTHAIOB BO3MOYKHBI
CJIETYIONTNE UCKAKEHUS:

a) TOJIBKO aMIUIUTYHbIE

b) TOJBKO YaCTOTHBIE

C) aMIUTUTYAHbIC U YaCTOTHBIC

d) ¢a3oBbIic U YaCTOTHBIE

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

a) METOJOM UHAYKTOTEPMHUU

b) merogom YBY — tepanuu

C) METOJOM UATEPMHUU

d) MetomoMm ranbBaHU3ALUU

TepaneBTUUECKMA METOA, B KOTOPOM BO3JCHMCTBYIOLIMM HA 4YEJIOBEKa
(haKTOpOM SIBJISIETCS TIEPEMEHHOE BRICOKOYACTOTHOEC MAarHUTHOE T10JI€, HA3hIBACTCSI:

a) METOJOM UHAYKTOTEPMUU

b) meronom YBY — tepanuu

C) METOJOM IUaTePMHUU

d) Metomom rajpbBaHU3ALUU



TepaneBTruecknii METOA, B KOTOPOM BO3JCUCTBYIOIIMM Ha YEJIOBEKA
(GakTopoM ABIAETCA TMEPEMEHHBIH BBICOKOYACTOTHBIA DJJEKTPUUECKUN TOK,
Ha3bIBACTCA:

a) METOJIOM MHIYKTOTEPMHUH

b) merogom YBY — tepanuu

C) METOAOM JIMaTepMHUHU

d) MeTom0M rajapbBaHH3aLNH

TepaneBTuecknii METOJ, B KOTOPOM BO3JCUCTBYIOIIMM HA 4YeEIOBEKa
(bakTOpOM SIBISIETCS MOCTOSIHHBIN 3IEKTPUUYECKUHM TOK, Ha3bIBACTCS:

a) METOJOM UHAYKTOTEPMHUU

b) merogom YBY — tepanuu

C) METOJOM JIMaTePMUHU

d) meTomoMm rajabBaHH3AIIUH.

KOHTpOJIbHLIe BOIIPOCHI AJId IMOATOTOBKH K 3a4Y€TY H JK3aMCHY

1. HcroyHuku OHOCUTHAJIOB »dJeKTpuueckod mpupoasl. Ilonstue o
ounonotenimanax (bII). DnexkTpudyeckne xapakTepucTUKU UCTOUYHUKOB BIT.

2. DJIeKTpUYECKUE TaTYUKKU B MeauIuHe. [Ipuniun paboTsl, yCTpOHCTBO,
pa3HOBUAHOCTH. [lapaMeTphl TaTUUKOB U TIOMEXU, CBSI3aHHbBIC C UX TPUMEHECHHUEM.

3. Knaccudukanums moMex mpu  AIEKTPODU3NIECKUX HU3MEPEHHUSX.
[IprunHel, IPUMEPHL.

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

S. Metoauyeckue MOMEXH MNpU IJIEKTPODUZUUECKUX H3MEPECHHUSIX Ha

0noo0wexTe. CiocoObI 3aUTHI OT METOANYECKUX [TOMEX.



6. CTpyKkTypHas cxema MU3MepHuTensi OMomoTeHIanoB — ycuiaurens bIl
(VBII). TpeboBanus k xapaktepuctrkam Y BII.

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

8. Crarnueckue napamerpel ALIL Jlunamuueckue mapametrpst ALIIL
[Iymer AL CrpykrypHass cxema, THPUHIUI JCHUCTBUS U  IapaMETPhI
napauiensHbeix ALl O6mactu npuMeHeHusl.

Q. ALTI nmocnenoBaTeabHOT0 cueTa v MOCIeI0BATEIHLHOTO MTPUOIMKEHUS.
CrpykTypHasg cxeMa, HOpUHIUO JACHCTBUS, NapamMeTpbl M OCOOEHHOCTH
nocinenoBateabHbiXx AL paznuunoro tTuma. O61acTy NpUMEHEHHS.

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

11. Hurerpupyronme ALl kak cnocod 00pbObI ¢ IyMamMu U MOMEXaMHU.
WNurerpupyroniue curma-gensra AL n ux pazHoBugHocTH. CTpyKTypHasl cxema,
OPUHIMI JIEWCTBUS, MapamMeTpsl U ocobeHHoctu curma-aenbra ALIl. Obnactu
IPUMEHEHUS.

12. Tlonstue o 1udpo-aHaIOTOBOM MpeodOpazoBaHuu. CTaTHUEeCKUe
napameTtpbl LAIl. Junamuueckue mapamerpsl LIAIL Ilymsr LAIL. OGnactu
IIPUMEHEHUS.

13. CrpykTypHble cXeMbl, NMpuUHIUN naeWcTBus W mapamerpsl LIAIl ¢
CYMMHPOBAHHEM BECOBBIX TOKOB. OCOOEHHOCTH CXEMOTEXHUUECKUX PEILICHUIA.

14. Tlonsitue o MukpokoHTposuiepax. Knaccudukanus u ctpykrypa 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-nporokonsl obOmeHa naHHbIMU. HasHaueHwue.

OpraHuzanusi ¥ XapakTEPUCTHKUM MPOTOKOJOB Ha (U3UYECKOM YpPOBHE.



Oco0OeHHOCTH OpraHM3aIlii TMPOTOKOJOB HA JIOTUYECKOM YPOBHE W YpPOBHE
IIPUIIOKECHUM.

17. USB-nporokon oOMeHa paHHbIMU. Hasnauenwe. OpraHuzamusi u
XapaKTEPUCTUKN MPOTOKOIA Ha (pr3mdeckom ypoBHE. OCOOCHHOCTH OpraHU3aIlluu
MPOTOKOJIA HA IOTUYECKOM YPOBHE U YPOBHE MTPUIIOKEHUH.

18. 12C- wu CAN-nporokoisl oOMeHa JaHHbIMH. HasHaueHwue.
OpraHum3arusi ¥ XapaKTEPUCTHKHA IMPOTOKOJOB Ha (U3UYECKOM YpPOBHE.
Oco0OeHHOCTH OpraHu3ali MPOTOKOJIOB HA 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. [lonsaTHe O HEPEKYPCHUBHBIX U PEKYPCHUBHBIX HU(PPOBHIX (PHIIbTpax.
CTpyKTypHBIE CXeMbI ITU(DPOBBIX UIBTPOB.

21. HWwmmynbscHas peaknus UICaIbHOTO M peajbHOTO (UIBTPA, TIOHITHE O
yactore HalikBucta M TrJaBHOM YacTOTHOM Juamnaszone. fBinenune [ub0Oca u
MIPUMEHEHUE BECOBBIX (DYHKITHIA.

22. OnrumainbHas bunbTparms. Tpu OCHOBHBIX KpUTEPHUS
ONTUMAJbHOCTU. YCIOBHE ONTHUMaIbHOCTU. CHUCTEMa JIMHEWHBIX YpaBHEHUI
¢unbsTpa Konmoroposa-Bunepa.

23. DTamnbl METOJMKH PACUETOB HEPEKYPCHUBHBIX HHU(PPOBHIX (PUIHTPOB.
Pacuer ko3 (UIIMEHTOB, UMITyJIbCHAS PEAKIUS, YaCTOTHAS XapaKTEPHCTHKA Ha
npumepe guibtpa MHK 1-ro nopsinka.

24. OxapakTepu3yiTe OCHOBHBIC THIIBI JAaTYUKOB, HCIOJIB3YEMbBIX B
MEIUIIMHE U OUOJIOTHH.

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

26. UM3meputenbHble  LleNM ~ OPSIMOTO U ypPaBHOBEIIMBAIOIIETO

npeoOpa3oBaHuUs.



27. OxapakTepu3ylTe yCTPONCTBO M OCHOBHBIE TMapaMeTpPhl IJIEKTPOIOB
AeKTpoKapauorpadoB u 3eKkTpodHIedhasorpadoB, METATHYECKUX M CTEKIISTHHBIX
DJIEKTPOJIOB /ISl PETUCTPAIIMU BHYTPUKICTOYHBIX 1 MEMOPAaHHBIX TTOTCHITUAIOB.

28. Pe3ucTuBHBIC TaTYMKH.

29. TlomynpoBOJHUKOBBIE (POTOMPEOOPA3OBATENM M MX HCIIOJIb30BAHHE B
MEAWIIMHCKON anmaparype.

30. OxapakrtepusyiTe 00JaCTH MPUMEHEHHS TEPMOJATUUKOB B METUITHHE.

31. IIpe3onnekTpudeckue  mpeoOpa3oBaTeNy:  NPUHIUIN  JIEHCTBUSA,
KOHCTPYKIIUH, THUIIOBOE MPUMEHEHHE B TEPANEeBTUUECKOW W IUATHOCTUYECKOMN
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 OOBSICHHUTE THIIOBBIC CXEMbI (DMIBTPOB B ammaparype
OMOMEIUIIMHCKOTO Ha3HAYCHMUSI.

35. OxapakTepu3yiTe OCHOBHBIE CXEMbI TOCTPOCHUS T€HEPATOPOB.



