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Oo6opoTHasi cTopoHa THTYJabHOTO Jucta PITY /]

|. PaGouasi mporpaMMa nepecMoOTpeHa Ha 3acefaHuu JlemapramenTa:

[Iporoxoun ot « » 20 1. Ne

Hupekrop Jlenapramenra

(moJmuce) (M.0. ®amuius)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acenanuu Jenapramenra:

[IpoTtokoi ot « » 20 1. Ne

Jupexrop [lenapramenra

(moxmucs) (M.0. damumis)



AHHOTANUA

Pabouass nporpamma  yueOnoit  auctmmmbael  “MEJUIIMHCKAS
OJIEKTPOHUKA” pa3paborana Juist CTyIeHTOB 3 U 4 KypPCOB CHELUAIUTETA 110
HAIPABIICHUIO 30.05.02 — MenmunuHcKkass Onodu3nKa B COOTBETCTBHU C
TpeboBaHUAMHU (eCPATHPHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa
BBICIIETO 00pa30BaHUs, YTBEPKICHHOTO NMPHKa3oM MHUHHCTEPCTBAa 00pa3oBaHus U
Hayku P® Ne 1121 or 8.11.2010 r. m BXomuT B 00S3aTEIBFHYIO YacTh
MPo(hEeCCHOHATFHOTO MUKIIA. TPYyI0eMKOCTh JUCIUIUIHHEI cocTaisieT o 3 3ET B
5 cemectpe, o 2 3ET B 6 u 7 cemecrpe. JlaHHbIi Kypc TECHO CBsI3aH C IPYTUMH
JUCHMIUIMHAMKA ¥ 0a3upyeTcs Kak Ha JaucuuiuiiHax " (Moaynm)", KOTOpbie
BKIIIOYAIOT 0a30BYI0 4acTh MPOTPAaMMBbI, TAK M OTHOCSIIMECS K €€ BapUaTHBHOM
yactu: “Beicimas maremaruka”, “@usuka”, “UHbopmaTHka, MeAUIUHCKAS

nHpopmaruka”, “O0mas 1 MeaAuIUHCKas Onopu3uKa’.

Henpto U3y4deHHs MUCHUILIMHBI «MEIUIMHCKAs 3JEKTPOHUKAY SBISIETCS
OCBOCHHE CTYJICHTAMH TEOPETHUUCCKHX 3HAHWH W TMPAKTHYECKHX HABBIKOB IO
OPHMEHEHUIO JJIEKTPOHHBIX CXEeM, CICHHaIU3UPOBAHHOTO OOOPYJOBAHUS U
MEIUNWHCKAX H3JCTHH, TNPEeJyCMOTPSHHBIX MJIsl HCIONB30BaHUS B CBOEH
npodeccuu, Mo3BOISIONIEMY BBITYCKHHKY YCIIEIIHO paboTaTs B M30paHHOH cdepe
nesrensHocTd B PO m 3a pyGexom, o0namaTh yHUBEpCAJbHBIMH U TPEIMETHO-
CTEIHATM3UPOBAHHBIME KOMIIETCHIMSAMHE, CIOCOOCTBYIONIMMH €r0 COLUAIbHON

MO6I/IJ'ILHOCTI/I, BOCTpe6OBaHHOCTH Ha PpBIHKE TpyJda U ycnemHoﬁ Kapbepe.

3agaya: I[loAroTOBUTH  BBITYCKHUKOB K TOTOBHOCTH  NPUMEHEHHS
CHETNATN3UPOBAHHOTO 00opyIoBaHUs u MEINITHCKAX W3JICTTUH,
NPEeTyCMOTPEHHBIX UIS HUCIIOJIB30BaHUA B MPOPECCHOHATIBHON cdepe, U HaydUTh
CTYICHTOB OCHOBaM aHalW3a M CHUCTEMAaTH3allUd  HAyYHO-TEXHHYECKOH
nHpOpMauK B 00IAaCTH HOBBIX HANPaBIEHUHA M TOCTMXKEHUH OMOMETUIIMHCKON

OJICKTPOHUKH.

I[J'IH OTOro CTyACHTaM HEOOXOAMMO:



1. 3HaTh (QuU3MUYECKHE OCHOBBI PaOOTHI 3JEKTPOHHBIX CXEM, THIIOBYIO
peanu3anyio ¥ HazHaueHUe (QYHKIMOHAIBHBIX y3JIOB alnapaTypbl MEIULIUHCKOTO

Ha3Ha4YCHMU.

2. YMeTh uMTaTh NPUHOANHAAIBHBIC JJICKTPUYCCKHUE CXEMbl MCOAUIIUHCKHUX
OJICKTPOHHBIX yCTpOfICTB JAArHOCTHYCCKOrO MU TEPANICBTUYCCKOTO HA3HA4YCHUA,
BBIACIIATL CTPYKTYPHBIC B3aWMMOCBA3U MCIKAY q)yHKHI/IOHaJ'H)HLIMI/I 6J'IOKaMI/I,
OIICHUBATb XAaPAKTCPHUCTHUKU Y3JIOB MeI[PIIIPIHCKOﬁ afmaparypsl € HO3PIIIPII71 ux

COOTBCTCTBHS PCIIACMBIM 3aaa4aM.

3. Brnagerp 3HaHMAMU W HaBBIKAMH 10 CHHTE3Y YCTPOMCTB METUITMHCKON
JJIEKTPOHUKH Ha YpOBHE (DYHKUIHOHAJIBHBIX OJOKOB, SJICKTPOHHBIX Y3JIOB M Ha
YpOBHE TNPHUHIMIHAIBHBIX CXEM, YMEThb HCIIOJIb30BaTh CHEIHAIN3UPOBAHHOE
MporpaMMHOE OOECTIeYeHHE U MOJIENUPOBAHMUS PAaOOTHI M OTJIAJAKH THITOBBIX
Y3JI0B armapaTypbl OHOMEIUITTHCKOTO Ha3HAYEHUSI.

Jls ycrienrHoro n3ydeHust TUCHUTUIMHBL «MeIUIMHCKAasT AJIEKTPOHUKA» Y
oOyyaromuxcsi JODKHBI OBITh COPMUPOBAHBI CIEAYIONINE TpeABapUTEIbHEIC
KOMIIETEHIIMHU: CIIOCOOHOCTh K aOCTPAKTHOMY MBIIUIEHHIO, aHAN3y, ciuHTe3y (OK
—1); TOTOBHOCTh K KOMMYHHKAIIMH B YCTHOI U MICEMEHHOH (hopMax Ha PyCCKOM U
WHOCTPAaHHOM S3BIKax JUIs pPelIeHHs 3a1a4 npodeccrnonansHoi aearenbHoctd (OK
— 8); TOTOBHOCTH pellaTh CTaHAAPTHBIC 3aJa4l MPOPEeCCHOHATBHON AeATEIBHOCTH
C WCIOJIb30BaHNEM WH(POPMAIMOHHBIX, ONOIHOrpaduecKuX pecypcoB, MEAUKO-
Ouosorn4ecKoi TEPMUHOJIOTHH, WHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA W YYETOM OCHOBHBIX TpeOOBaHWMH WHPOPMAIMOHHON 0e30macHOCTH
(OIIK - 1); roToBHOCTh K WCIIOJIB30BAHUIO OCHOBHBIX (DU3MKO-XUMHUYECKHX,
MaTeMaTHYECKNX W WHBIX, ECTECTBEHHOHAYUYHBIX TOHATHH M METONOB, IIpH

perennn npodeccnoHanbHbx 3aaa4 (OIIK — 5).

B pesymbrare W3y4yeHWs JAHHOW JUCUMIUIMHBL Y  OOydYarommxcs
dopmupyroTcs  cnefyronme — OoOIMIEKYNBTYpHBIE/  oOmenpodeccroHaabHble/

HpO(l)eCCI/IOHaHLHLIC KOMIICTCHIINH (BHCMCHTLI KOMHCTeHHHﬁ).



Kox "

Irtanbl GOpMUPOBAHUSI KOMIIETEHINHU

¢opmynupoBka
KOMIIeTeHINH
busmyeckue OCHOBEI padoTsI
JJIEKTPOHHBIX CXEM, THIIOBYIO PEAIN3aIfio0 U
3Haer
Ha3Ha4YeHUe (bYHKIMOHAIBHBIX y3JI0B
annapaTypbl MEJULMHCKOTO Ha3HAYEHUS
YHUTaTh NPUHLUIHAAIBHBIE
OIIK -9 JNEKTPUUYECKUE CXEMBI MEIULIMHCKHIX
I'oToBHOCTB K JIEKTPOHHBIX YCTPOUCTB AUArHOCTHYECKOIO
MIPUMEHEHUIO U TEepareBTUYEeCKOTr0 HAa3HAYEHUS, BBLICIATH
CIELUATU3UPOBAHH | YMEET | CTpyKTypHbIE B3aMMOCBSI3H MeXIy
oro o00opynoBaHUsA (YHKIMOHANBHBIMUA ~ OJIOKAMH, OICHHBATH
U MEIUIUHCKUX XapaKTEePUCTUKH y3II0B MEIUIUHCKOM
U3IEIHH, anmapatrypbl C MO3UIMA WX COOTBETCTBHUSA
NpeTyCMOTPEHHBIX pelaeMbIM 3a1a4aM
AJIL NCTIOJIB30BAHNA 3HaHMSMH M HaBBIKAMH MO CHHTE3Y
B YCTPOWCTB MEOULMHCKOM 3JIEKTPOHMKU Ha
npodeccHOHaBHOM ypPOBHE GYHKIIMOHATBHBIX 6J10K0B,
chepe 3JIEKTPOHHBIX y3JI0B Ha YpOBHE
Brnaneer | mpHHIMNHMATBEHBIX CXEM, YMETh UCIIOIB30BATh

CIICOUAIM3UPOBAHHOC IIpOrpaMMHOC

obecrieueHne 111 MOJECTUPOBAHNS pabOTHI U
OTNIAIKK  THUIOBBIX

V3JIOB  almaparypsl

6I/IOMeI[I/ILlI/IHCKOFO Ha3Ha4YCHU

s dopMupoBaHUA BhIIEYKa3aHHBIX KOMIETCHLUH B paMKaX AUCIUIUIMHEI

«MenuuuHcKas

DJICKTPOHUKAY

MPUMEHIIOTCS cIeyroIme METO/IbI

aKTUBHOTO/MHTCPAKTUBHOTO OOYUYCHHS: JICKIMH — KOH(EPEHIINHU, MPOOIEMHEIC



JICKIIWH, JICKOUHU-BU3YyaJIn3allu, CEMUHAPCKUC 3aHATHA — OUCITYT, prFHLIﬁ CTOJI

(moaroroBka u o0cyxaeHue pedepaTos).



I. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKON YACTHU
KYPCA
B 6 cemecTpe
Paznen |. bazoBble 3aKOHBI D1EKTPOTEXHUKH U MTPe0Opa3oBaHMii
CUTHAJIOB B HeJIUHelHbIX Hensax. [IpakTudeckue BHIBOABI A1 MeAULIMHCKOM
TeXHHKH U npudopocTpoenns (4 yac.)

Tema 1. Beenenue. OCHOBHbIE MOHATHA W 3aKOHBI JJIEKTPHYECKUX U
MATHUTHBIX Lenei, (pu3nyecKkue OCHOBbI 3JIeKTpoTeXHUKH. [IpuMeHeHue B
Meaunune (2 yac).

OneMeHTHl 3nekTpuyeckux neneil. Tomomorndyeckue noHsATHs. OCHOBHBIE
3aKOHBI dJIeKTpuueckux nernei. OCHOBHBIE 3aKOHBI MarHUTHBIX Ieneil. ba3zoBrie
3aKOHBI JJIEKTpOoTeXHUKU. Pacuer mpocreiimmx nenurenet u3z RC-ueneit.
[MpakTuveckue BBIBOJBI U MEJMIIMHCKOW TEXHUKM U NPUOOPOCTPOCHUSI.
OcHoBHble TTOHATHA. CIIOCOOBI MPEACTABICHUS CHHYCOUANBHBIX SICKTPHICCKUX
BesnnyuH. Da30Bble COOTHOUIEHHUS] MEXAY TOKOM W HampsbkeHuem. IlaccuBHBIM
JIBYXIIOJIIOCHUK B UEMU CHHYCOMJAJIBHOIO TOKAa. PEe30HAaHCHBIE SIBJIEHUS B
JIMHEWHBIX YJIEKTPUYECKUX LEMSIX CUHYCOUJAIbHOTO TOKA. MOIIHOCTH B UENHU
CHHYycOUanbHOro Toka. bamaHc MomHocTeH. Pacué€r anekTpuyeckux Lened mpu
MEePUOANYECKUX  HECHUHYCOMIANBHBIX  BO3JEHCTBHSX.  YeThIPEXIONIOCHUKH.
[TpakTuieckue BHIBOJIBI ISl MEMIIMHCKOW TEXHUKH U IPHOOPOCTPOCHUS

Tema 2. Bo3ngeiicTBHe CHIHAJTOB HA HeJMHEHbIE JJE€MEHTHI.
Bo3aeiictTBue MOOYJIHPOBAHHBIX CHUTHAJIOB CO CJOKHBIM CIEKTPOM Ha
HeJINHEHbIE 3JIeMeHTHI (2 Yac).

[IpeoOpazoBanust curHanoB. Kitacchl HETMHEWHBIX JJIEMEHTOB. PeKHMEI
paboTbl HeJWHEWHOro »syieMeHTa. MeToapl anmnpokcuManuu. BosxaelcTBue
CHUTHAJIOB PA3JIMYHBIX BUIOB Ha HETMHEHHBIX 351eMeHT. OCHOBHEIC TIPe0Opa3oBaHUs
CUTHAJIOB B HEJIMHEWHBIX OJJIEKTPUYECKHX LEMAX M JHHEWHBIX MEemsIX C
MepEeMEHHBIMH MapameTpaMu. [IpakTruueckue BHIBOJIBI ISl MEAUIIMHCKON TEXHUKU
u npubopocTpoenus. Bo3elicTBie y3KOIMOJIOCHOTO CUTHANA Ha O€3MHEPIUOHHBII

HEJMHENHBIN dneMedT. Bo3aeiictBue AM-curnana aa H.D. Bo3aelictBue curaana



CO CIIOXHBIM crieKTpoM. [IpakThdeckne BHIBOABI ISl MEIUIMHCKOW TEXHUKU U
npuOOPOCTPOCHUSA
Paznen |1. BazoBble 3aK0HBI AJIEKTPOHUKH U MPe0OPa30BaHUI

curaanos. IIpakTuyeckue BHIBOABI VIS MEAUIMHCKON TEXHUKH H

npudopocTpoeHus (2 yac.)

Tema 3. OcHOBHbIE TEPMUHbI W TOHATUS JJIEKTPOHUKH H
MOJIYIIPOBOJAHMKOBOH TeXHHKH. KOMIIOHEHTBI ONTO3/1eKTPOHUKH M JIa3epHOM
TexXHUKH (2 4ac).

DusnuecKre OCHOBBI pabOTHI MOJTYITPOBOJHUKOBBIX TPHOOPOB. bumonspabie
U TOJEBble TPAaH3UCTOPBL.  DJIEKTPOHHbIE MNPHOOPHI C  OTPULATEILHBIM
muddepeHInaTbHEIM CONMPOTUBIEHUEM. [IpakTHKa NpUMEHEHHS B MeEAWIMHE.
Wznyuaromue nuoasl. @OTOPE3UCTOPHI. doToanoab. DOTOTPaH3UCTOPHI.
OntpoHsl. XapakTepUCTUKH MHAMKATOPOB U JazepoB. [IpakTruka mpuMeHEHUs B
ME/IUIIHE.

Paznen I1l. OcHOBBI aHA/I0T0BOIi CXeMOTEXHHUKH 3JIEKTPOHHBIX
cpencts. [lpakTuyeckue BHIBOAbI A1 MEAUIMHCKOM TEXHUKH U
npudopocrpoenus (4 yac.)

Tema 4. DieKTPOHHbIE YCUJIUTEJNbHBbIE YCTPONCTBA. YCHJIUTENH
MOIIHOCTH M YCHWIHTEJHM TOCTOSTHHOro Toka. O0JacTH NpHMEHEHHs B
MeaunuHe. J{uddepennnaabable HONIEPALIHOHHBIE YCHJIUTEIH B
MeIMIMHCKOM NpudopocTpoeHuu (2 yac).

OOme cBefeHuss 00 YCHIIMTENSAX OJCKTPUUECKUX CcurHaioB. OCHOBHEBIC
mapameTpsl M XapaKTePUCTHKH YCWIIMTENeH. YCWINTENbHBIE KacKaabl Ha
OUITOJISIPHBIX TPaH3UCTOpax. Y CHIINTEIbHBIE KaCKa bl Ha MOJIEBBIX TPAH3UCTOPAX.
PexxuMbl pa®OTHl YCHIIMTENBHBIX KAacKa/JoB. Y CHIIMTENH C TpaHC(HOPMATOPHBIM
BKIIIOYEHHEM Harpy3kd. be3rpanchopmaropHble JBYXTAKTHBIE YCHIIUTEIIH.
VYcunurenu nocTossHHOro Toka. HekoTopsle cXxeMHbIE pelIeHus], HCIOIb3yEMBbIE B
yeunurensx. OOmme cBeneHus. MjeanbHbld  ONEPALMOHHBIA  YCHIIUTEIb.
OcHOBHBIE TNapaMeTpbl U XapaKTEPUCTUKU OMNEPALMOHHBIX YCHJIUTEIEH.

OOpaTHble CBA3M B YCHWIMTENBHBIX YCTpoicTBax. Ilpumepsl wucmoap3oBaHUA



OTIEpPAIMOHHBIX YCHUIINTENIEH U 0OpaTHBIX CBS3€H B HEKOTOPBIX cxemax. Obmactu
INPUMEHEHUs]  OINEPAllMOHHBIX  yCHJIWTEIeH B OJJEKTPOHHBIX  CXeMax
OMOMEANIIMHCKOTO Ha3HAYCHUS.

Tema 5. I'enepaTtopbl 3JIeKTPpHYECKHX KOJeOaHWH M IJIEKTPOHHBIE
KJIIOYHM B MeIMUIHHCKOM NpuOopocTpoeHun (2 yac).

['eHepaTopbl PIEKTPUYECKUX KOJICOAHMH W DIEKTPOHHbIe Kimoud. OOmue
CBelleHUs. ['eHepaTopel TapMOHMYECKMX CHTHAJIOB. KBapleBble TIeHepaTOpBL.
lenepatopsl  KoneOaHuWi — MPSIMOYTOJBbHOW  (GopMbl  (MYJIBTUBHOPATOPHI).
NmnynbcHble curHANBI. DJIEKTpoHHBIE Kitoun. McmonszoBanne MOII-xkimoueit B
AJIEKTPOHHBIX YCTPOWCTBaX C IMEPEKII0YaeMBbIMU KOH/IEHCATOPAMH.

Pazgen IV. OcHoBbl 1udpoBoii cCXeMOTEXHHKH YJIEKTPOHHBIX
cpencts. [IpakTuyeckue BHIBOABI A1 METUIIMHCKON TEXHUKH U
npudopocrpoenus (4 yac.)

Tema 6. OcHOBBI TeOPUHM JOTHYECKHUX (MepeKII0YaTeIbHbIX) (PYHKIMIA.
KomOuHanmoHHble Joruyeckue ycrpoiictea nugposoii Texuuku. Tpurrepsl u
nudpoBbie aBTOMATHI (2 yac).

Jlornveckne (yHKOIMM W 3JIEMEHTHI. AKCHOMBI, 3aKOHBI, TOXIECTBAa M
TeopeMEI anreOps! loruku (OyneBoit anreOpsr). [IpeacraBnenue u mpeodpazoBaHue
normdecknx (yHkuuid. [loHATHE O MUHMMH3AIUHM JIOTUYECKUX  (DYHKITHIA.
CTpyKTypa U MPHUHIUI AEUCTBHS JIOTHYECKUX dyieMeHTOB. OCHOBHBIE MTapaMeTPhI 1
XapaKTepUCTHKNA JIormdecknx oayeMeHToB. llludpatopsr u  nmemmgparopsl.
MynbTHIUIEKCOpbl U AeMyJsbTHILIeKcopbl. Cymmaropsl. Lludposoii kommapatop.
[TpeoOpaszoBaTenn KoOJOB. ApHU(PMETHKO-JIOTHYECKOE YCTpoWcTBO. TpurrepHas
CX€Ma Ha JIByX YCHJIMTEIbHBIX KacKa/laX. S-TPUTTephl HA JIOTHUYECKUX JIEMEHTAaXx.
PaznoBumHoctn  RS-tpurrepos.  JK-tpurrepsl. D-tpurrep u  T-Tpurrep.

Hecummerpuunslie Tpurrepbl. Lnpposbie aBToMaTHI.

Tema 7. Peructpbl 1 c4éTYHKHU B HH(POBOIi TexHUKe. 3aNlOMUHAOLINE

3JIeKTPOHHbIE YCTPOHCTBA (2 4ac).



Ob6ume cBeneHus o peructpax. CnBuroBsle peructpbl. CHHXPOHHBIE
C/ABUTOBBIE PETHCTPHI ¢ OOpaTHBIMHU CBA3SIMU. DYHKIMOHANIBHBIE Y371bl Ha 0ase
PEerucTpoB cABUra. ONEKTPOHHbIE CUeTYMKH. OCHOBHBIC MapaMeTpbl W BUABI
3allOMHHAIOIIMX  YCTpOHCTB. CTaTHUecKHe OIepaTUBHbIE  3allOMHUHAIOIIHE
ycTpoiictBa. J[MHaMUYecKHe OINepaTHBHBIE  3allOMUHAIOIIME  YCTPOMCTBA.
OHeproHe3aBUCHMBIE OINEpPAaTHBHBIC 3allOMHUHAIONINE YCTpoiicTBa. OCHOBHBIC
CTPYKTYpbl ~ ONEpaTHBHBIX  3alOMHHAIONIMX  YCTPOWCTB. [TocrostHHBIC
3amomuHaromme ycrpoiictBa. CrpykrypHas cxema PII3Y-DC (EPROM.
[MoctrosHuble 3amomMuHaromme ycrpoiictBa PII3Y-V®. VYcnoBHble 0003HAYCHHS
MHKPOCXEM M CUI'HAJIOB YIPAaBJICHUs 3allOMHUHAIOIIMMH YCTPOHCTBAMH (TIPUMEPHI
YI'O 3V). ®mdi-namsaTh.

Paznen V. Ba3oBble IPUHIMIIBI CXeMOTeXHUKH U U POBOii
¢uabTpanun 6mopu3NIeCKUX CUrHaIoB (4 yac.)

Tema 8. Ilomexu npH H3MePEeHHSIX HA OMOJIOTHYECKHX OOBEKTAX.
CxeMOTEeXHHUKA WCKJIIOYEHHs WIH ociadjeHust mnomex Ouodu3myecKux
u3MepeHuii (2 yac)

Ilpupoga ¥  WCTOYHMKM  TIOMEX TPH  DIEKTPOPHU3HOIOTUIECKUX
HCCIICIOBAaHMAX, WX Kiaccudukamus (Ha OCHOBE OOOONICHHOW 3KBHUBAJICHTHOM
cxeMbl u3Mmepenusi bII). OpraHuzalMoHHbIE W METOJOJOTMYECKHUE IyTH
UCKIIIOUEHHsT WK ocialieHusi momex. TpeOoBaHMs K BXOJHbIM wemsim MIT:
BXOJIHO€ CONPOTHUBIICHHE, Pa30alaHC BXOJHOTO COINPOTHBICHUS, KOA(PQOUIMEHT
ocnabieHus: cCMH(a3HOTro CUTHANA, KOOQQHUIMEHT PEXKEKINHU. ATIIIapaTHbIE METOIbI
00paboTKH OMOMEIUIIMHCKUX CHUTHAIOB KaK CPEICTBO OOpPHOBI C IOMEXaMH.
OkpanupoBanue c 3aHyineHuem uepe3 OC, mpUMEHEHHE COMIACYIOUIMX |
WHCTPYMEHTAIBHBIX YCUIIMTENEH, COTIIACOBAHNE CIIEKTPAIBHBIX CBOMCTB CHTHAJIa C
YaCTOTHBIMU  XapakTePUCTUKaMH  ycuiauTenei (aHajoroBast — (UIBTpamus),
NpUMEHEeHUE TpaHC(HOPMATOPHBIX U ONITUYECKUX Mpeodpa3oBareneii. O000IeHHbIE
9KBUBAJIECHTHBIE M CTPYKTYPHBIE cXeMbl. OCHOBHBIE XapaKTePUCTHKU

Tema 9. IludpoBas puabTpauusa KaK CpPeacTBO OcjaldjeHHs MoMeX

Ounousnyeckux udmMepenuii (2 yac).



Hudpossie punptper (LID). O6mme nowstust: HU® (KUX-dunstpsr), PLID
(BUX-¢dunbtpsr). OcHoBuble goctouHcTBa LID. MMnynbcHas peakiust GUIBTPOB.
Oynxuus oTkianka. OnpeneseHue UMITyJIbCHON peakuuu. [lepenaTounsie GyHKIMH
¢unbrpoB. YacToTHble XapakTepucTHKH (uibTpoB. OOmme noustus. OCHOBHBIE
cBoiicTBa. B3aumuas koHBepTanus TUIOB GUIbTPOB. THIIOBBIE METOABI pacyeTa U
ontuMu3anyy GUIETPOB. OUIBTPHI CTydalHBIX CUTHATIOB. PHU3HUYecKas CYIIHOCTh
¢unprpanmn mymoB u momex. OcoOble Buabl (UIBTPOB: CIUIAXKHUBAIOIINE,
ONTUMAJIbHBIE.

B 7 cemecTpe
Paznen V1. Curnansl 6uosoruveckoro npoucxo:xaenns. bazosnie
NPUHIUIBI CXEMOTEXHUKH H3MepeHnii 0Hopu3ndecKuX cHruaios (8 yac.)

Tema 1. IloHsITHE O CHTHAJIAX OHOJOTHYECKOT0 MPOUCXOKAeHHsI. (2 Yac).

W3nyueHus 4esnoBeKa M MOPOXKIAIONIME (HU3UUSCKHE MO, UCIIOIb3yeMbIe
JUIS TUArHOCTUKU W Teparnuu. Kiaccudukanusi 1mo BUAy TMEPBHYHBIX CHUTHAIOB
(6momoTeHIMAITBI, 3IIEKTPOIIPOBOAHOCTh, OMOMEXaHHYECKHE W aKyCTHYCCKUE
3¢ dexTsl, OMOMarHeTU3M W JIp. BHABl M3MyYeHHH W (PU3WUECKHX MoJei).
DJNeKTpUUecKoe IoJie KakK TIJlaBHAas OCHOBA IHPOSIBICHHS IKHU3HEIECSATEIHHOCTH.
[TpoucxoxneHne OMONMOTEHINANOB, SKBHBaJeHTHass cxema uctounumka BII. BIT
pasnuuHbIX  (QYHKUMOHAJBHBIX TPyl  JKU3HEAEATEIBHOCTH: HX  (opma,
AMIUITMTYAHBIA M YaCTOTHBIM Jauana3oHsl NposiBieHus. CrnocoObl M MPOoOIeMBl
peructpauuu BII.

Tema 2. DjekTpuyeckHe H3MepeHHUs M JJIEKTPOU3MepPUTEIbHAas
annapatypa. W3mepeHue 3JeKTPHYeCKHX W  MArHMTHBIX  BeJTHYHH
omoornyeckux 00beKToB (2 yac, MAQ).

OcCHOBHBIE TIOHATHS M oOIpeneieHus. Buasl W MeEToabl H3MEpeHHH.
WzmepurensHble MTPUOOpPHI, KoMIieHcaTopsl, MOcThl. Octmiorpadsl. M3mepenue
[apaMeTpoB HICKTPHUUECKUX CUTHAJIOB. V3MepeHHe mapaMeTpoB IIEKTPHUYECKUX
neneil. M3MepeHne SIIEKTPHYECKOTO TOJII W MAarHUTHOTO IOTOKA, MarHUTHOH
MHOYKUUH W HApsHKEHHOCTH IOCTOSIHHOIO MAarHUTHOTO MONS OHMOJIOTMYECKUX

00bekToB. CTatnueckne M JAAHAMHUYECKHE XaAPAKTEPUCTHUKHU DJICKTPUUYCCKUX M



MarHUTHBIX TOJIeH OMOJIOTMYecKNX 00beKTOB. CTPYKTYPHBIE CXEMBI IPUOOPOB [T
U3MEPEHUs] HEINIEKTPUUECKUX BEIMYMH (TeMIeparypa, IaBJCHHUE, BIaXHOCTb,
pacxo, KOHIEHTpauus, U3Iy4eHusa Ononorndeckux o0bekToB). [IpeodpaszoBarenu
HE3JIEKTPUUECKHUX BEIUYUH. DIIEKTPObI U MUKPOIJIEKTpOoabl. PesuctuBHble u ¢poTo
Jatuukd. IlodynpoBOJHHMKOBBIE, TEPMOIIEKTPHUUECKHE U IbE303JIEKTPUUECKUE
npeoOpa3oBaTemn.

Tema 3. [IpuHIMN AeiicTBUS M YCTPOICTBO METUIIMHCKHUX TENJIOBH30POB
(2 yac MAO).

O6nacTi TpPUMEHEHUs] TEPMOJATYNKOB B MEIUIMHE. OJIEKTPOHHBIE
MEIULUHCKAE TEPMOMETPBl. YCTPOICTBa TEPMOPEryJslMH B OMOXHMHYECKUX
nabopatopusix. [Ipumenenre GpoToIaTYNKOB, YyBCTBUTEIBHBIX K HH(YPAKPACHOMY
U3IY4EHUI0, U1 U3MEPEHUS TeMIIepaTypbl KOXKHBIX TTOKpOBOB. [IpuHIMI necTBus
U YCTPOMCTBO  MEAMIMHCKHX  TEMJIOBHU30pOB. TepMoaHeMOMETpUYeCKue
W3MEPUTEIH JIETOYHON BEHTHIISIUH. DJIEKTPOHHBIE MEAULMHCKIE TEPMOMETPHBI

Tema 4. Y3 B TepanieBTHYECKOH M IMATHOCTHYECKOI anmnmaparype (2 yac).

Ousnueckas npupona mnbe3oddpdexrta. Koncrpykimm mnpeobpasoBareeii.
Crieniudryeckne nmorpentHocTu. [1pe30351eKTpuiecKne JaTIuKN yIIbTPa3ByKOBOTO
M3JTy4YEeHUs] Ha OCHOBE THUTaHATa Oapusi, NCHOJb3yeMble B Y3 TeparneBTHUYECKON 1
JIMarHOCTUYECKOH anmapaType.

Pazgen VII. ®yHkuuOHAIbHBIE Y3J1bl, CTPYKTYPa U CXeMOTEXHHUKA
AUATHOCTHYECKUX MPUGopos (4 uac.)

Tema 5. @OyHKUMOHAJIBHBIE Y3JIbl JJEKTPOHHBIX  YCTPOMCTB
AMATHOCTHYECKUX MPHOOPOB MeIUIMHCKOr0 Ha3HAYeHUusl. DYHKIMOHATbHbIE
y3asl U 0ok YBU m CBY amarHocTu4ecKux NPHOOPOB MEAWIMHCKOTO
Ha3Ha4veHus (2 yac)

Wzmepurensuble ycumnutenu. OOpaTHblE CBS3W W WX TNPHUMEHEHHE ISt
MOBBIMICHUA HKCIUTYyaTallMOHHBIX XapaKTEPUCTHK H3MEPUTENbHBIX YCHIIMTENEH.
W3mepuTenpHble MOAYJNATOPHl M AEMOIYJIATOpbl. PuiubTpbl. THUIIOBBIE CXEMBbI
MIACCUBHBIX M aKTUBHBIX (DMIIBTPOB B ammaparype OHOMEIUIMHCKOTO Ha3HAYESHHUSI.

I'eHepatopel M BXOAHBIE KacKaabl H3JIy4arOlUMX YCTPOMCTB. ['eHepaTophl C



BHEIIIHUM BO30YKJICHHEM.

Tema 6. ®DyHKIHMOHAJbHBIE Y3JIbI M 0JIOKM IMATHOCTHYECKNX NPUOOPOB
MEJUIMHCKOr0 HA3HAYCHHS B TeparepuoBoM JHanas3oHe (2 yac)

W3mepurensHple  mpeoOpa3oBaTeld W YCHWIMTENM B  TeparepLoBOM
guanasoHe. OOpaTHble CBA3M M UX IPUMEHEHHE Ui  IOBBILICHUS
9KCIUTyaTallMOHHBIX ~ XapakTEpUCTUK HW3MEPUTENbHBIX MpeoOpazoBaTenel u
yCHJMTENEeH B TeparepuoBOM JAWamna3oHe. VI3MepuTenbHbIE MOAYIATOPH U
JIEMOAYJATOPHI. | eHepaTophl 1 BXOAHbIE KaCKaAbl N3TyYarOMNX 1 U3MEPUTEIbHBIX
YCTPOMCTB T€parepuoBoro Auana3oHa.

Paznen VIIl. ®ynkuunonaabHble y37bl, CTPYKTYPa U CXeMOTEXHHKA
TepaneBTHYECKHUX anmnapartos (6 yac.)

Tema 7. @OyHKOHMOHAJBHBIC Y3Jbl JJEKTPOHHBIX  YCTPOIICTB
TepaneBTuyeckux anmnaparoB HY, YBU u CBY. ®yHkuuOHAIbHBIE Y3JIbI
3J1eKTPOHHBIX YCTPOICTB TepameBTHYECKHX AaNMNapaToB B ONTHYECKOM
auamna3oHe (2 yac)

Ycunurenn MOITHOCTH TEPANEBTHUYECKHUX anmaparoB. OOpaTHbIE CBS3H U UX
NPUMEHEHUE JUIS TIOBBIMICHHUS SKCIUTyaTAl[MOHHBIX XapaKTEPUCTUK YCHIIUTENEH
MOITHOCTH. MOJYJIATOPEl H  eMOAYJIATOPhL. DUIbTpel. THIOBBIE CXEMBI
MIACCUBHBIX M aKTUBHBIX (DMIIBTPOB B anmaparype OMOMEIULMHCKOTO Ha3HAYECHUSL.
I'enepatopel ¥ BBIXOJHBIE KacKaJbl M3JIYYarOLIUMX YCTPOMCTB. ['eHepaTtopel C
BHEIIHUM Bo30yxIeHueM. CoriacoBaHMe BBIXOJA OKOHEYHOTO KacKaga H
M3ITy4aroe Harpy3KH.

Tema 8. @OyHKOMOHAJBHBIE Y3Jbl JJEKTPOHHBIX  YCTPOMCTB
TepaneBTUYECKHUX aNNAapaTOB B TeparepuoBoM auamnas3oHe (2 yac)

Ycunurenu MOITHOCTH TEpaINeBTHYECKHX anmaparoB. OOpaTHbIE CBS3H U UX
MPUMEHEHNE JUIS TIOBBIIEHHS SKCIUTyaTAl[HOHHBIX XapaKTePHCTUK YCHIINTENeH
MOIIHOCTH. Moaynstopel U aemMoayisTopbl. @OunpTpel. TunoBele CcXEMbI
MACCUBHBIX M aKTUBHBIX (DMIIBTPOB B armaparype OHOMEIULIHCKOIO Ha3HAYEHHS.
I'eHeparopel ¥ BBIXOJHBIE KacKadbl H3JIYYarOLIMX YCTPOMCTB. ['eHepartopel C

BHCIUITHHUM B036y>K,£[eHI/IeM. CormacoBaHue BBIXOJIJa OKOHCYHOI'O KackKaJga ¢



M3JIy4arolen Harpy3KH.
Paznen IX. Be3onacHOCTh 1 3/1eKTP00e30NaCHOCTh JUATHOCTHYECKHUX
npudopoB 1 GU3NOTEpPANeBTHYECKUX aNNapaToB (2 yac).

Tema 9. bDBe3omacHoCTb W JJIEKTPO0E30NACHOCTH  MEIMIMHCKHX
¢usnorepaneBTHYecKUX annapartos (2 yac, MAO).

TunoBsIe nprueMbl CXEMHOH peann3aiy 00ecredeHns 3IeKTPoOe30IacCHOCTH
JUarHOCTHYECKMX  NPUOOpPOB  (TIOCTOSHHBIM, IEPEMEHHBIH, HMITYJIbCHBIH,
BbicokouyacToTHeIH, CBY, KBY, TI'). TumnoBsie mpruemMbl CXEMHOH pean3aliin
obecrieueHnst  3neKTpoOe30macHOCTH  (PU3MOTEpaneBTUUECKUX  allaparoB
(TOCTOSTHHBIH, TIepeMEHHBII, UMITYJILCHBIH, BeicokodacToTHbIH, CBU, KBY, Tl ).
TumoBble mpUeMbl TEXHOJOTMYECKOTO M METOAMYECKOro  OOecIreueHus

anekrpobe3onacHoctu. [Ipumepsl odecnieueHus eKTPoOe30MacHOCTH.

I1.CTPYKTYPA U COJIEPKAHUE ITPAKTUYECKOM
YACTHU KYPCA
CTpyKkTypa U cojaep’kaHHe IPAKTUYECKOH YacTH Kypca BKIIOYAaeT B celds

TEMATUKY U COACPIKAHUC MMPAKTHICCKUX 3aHITHHA U CCMUHApOB

IpakTuyeckne 3ausaTus B 6 cemectpe (18 yac)
Pazznen |. ®usnyeckne 0CHOBBI JJIEeKTPOTeXHUKH. BazoBblie monsiTus u
3aKOHBI YJIeKTPUYECKHUX U MATHUTHBIX 1eneii (8 uac).

Tema 1. duznveckne 0CHOBBI 3JIeKTPOTeXHUKH. Ba3oBble MoOHATHS U
3aKO0HBI (2 yac)

DJeMeHTHI ANeKTprYecKux 1erneil. Tormonornueckue mouaTusi. OCHOBHBIE
3aKOHBI ANIEKTPUUECKUX Heneid. OCHOBHBIE 3aKOHBI MAarHUTHBIX Lienei. Meton
npeoOpazoBaHust. MeTol KOHTYPHBIX M Y3JIOBBIX ypaBHEHNH. MeTOo KOHTYPHBIX
TokoB. [locTpoenne noreHIMaIbHBIX Auarpamm (OGnacTu npuMeHeHus -
du3noTepaneBTUUECKUe anmnaparsl: ranbBanuzaius, HU, Uunykrorepmus u np.)

Tema 2. MaruuTHble HelM M KATYIIKA ¢ MATHUTOIIPOBO/AOM B LieNsiX

TMOCTOSTHHOT0 U NMepeMeHHOro Toka (2 yac).



OcHOBHBIE 3aKOHBI MarHUTHBIX Lieneil. HepasBeTBieHHast 1 pa3BeTBIICHHAS
HECUMMETPHYHbIE MAarHUTHbIE IeNd MNPH 33JaHHOM MAarHUTHOM [IOTOKE H
HamarHupuuBaromend cwie. (O6nactu npuMeHeHust - Du3HOTEpaneBTHYCCKHUE
anmapatsl ¥ ctumysatopsl. MPT u MUT u np.)

Tema 3. Pe3oHaHChl HANpPsKEHHH UM TOKOB B JJIeKTPHYECKHMX LeNsxX

nepeMeHHOro Toka (2 yac MAQO).

SHCKTqueCKHC 1 MarHuTHBIC HEIIHN NEPEMEHHOT'O TOKA. OCHOBHBIC MIOHATHUS
O NIEPEMEHHOM TOKE. OCHOBHEBIE (l)OpMyJ'lI)I " ypaBHCHHUS. Amnanuz TIPO1IECCOB B IICIN
CHHYCOUJAJIBHOTO TOKa IpU MNOCJIEAOBATCIBHOM H IapajuICJIbHOM COCIUHCHUHN
OJICMCHTOB. HpaKTI/I‘IeCKI/Ie MPUMCHECHUS B MeZ[HHHHCKOﬁ TCXHHUKEC nu

IpuOOPOCTPOCHUHU.
Tema 4. Ilepexoanble MPoLecchl B 3JIEKTpHUeCKUX Hensx (2 yac. MAO).

[Nepexo/HbBIC MPOLIECCHI B 3JEKTPUUCCKHUX IETAX. Y PaBHEHHS, ONPEICICHHS
TOKOB M HAaNpsHKEHHMH M TOCTPOSHHE TIpaUKOB IPOLECCOB B IENU IOCTe
KOMMYTalH. [lpakTHueckne TPUMEHEHUs B MEIHLIUHCKOW TEXHHKE U

npuOOPOCTPOCHUH.

Paznen I1. UudopmannonHbie Mpoeccsl M MPeodpa3oBaHUsI CHTHAJIOB
B HEJMHEWHBIX 3JieMenTax (4 gac).

Tema S. IIpeoOpa3oBaHusi CHTHAJIOB H HX aNMPOKcHMAanus (2 4yac)

OCHOBHBIE IIPe0OPa30BaHKs CUTHAJIOB B HEMMHEHHBIX JIEKTPHYECKUX LETISIX.
JluneiiHple 1leNMM C MEpEeMEHHBIMH NapaMeTpamu. Kilacchl M pexuMBl pabOTHI
HEJIMHEHHBIX 3JEMEHTOB. [Ipumepnl: HENMHEWHAas €MKOCTb M HEJNMHEHas
WHIYKTUBHOCTh  L(i), yCTpOWCTBO ¢  HENMHEHHON  BOJBTKYJIOHOBCKOM
XapaKTepUCTUKOW  q(u), YCTPOHCTBO C  HENWHEHHOW  BoJIbT(apamgHOI
XapakTepucTukoil c(u)=q(u)/u. Merox ammpokcumanuu. OnTuMaabHBIN BBIOOP
croco0a armpoKCUMaITu|

Tema 6. Bo3aeiicTBHe CHTHAJIOB HA HeJIMHEIHbIE 3JIeMeHTHI (2 yac

MAO)



BosneiicTBre CUTHAIOB pa3IMYHbBIX BUJOB HA HEJIMHEHHBIC DIIEMEHTBHI:
Y3KOITOJIOCHOTO CHI'HaJla Ha Oe3WHEPIIMOHHBIN HETMHEWHBIN 21eMeHT, AM-
cur"ana, YM-curtnasua v CUrHaJIa CO CJIOKHBIM CIIEKTPOM Ha HETHMHEWHBIH
JNIEMEHT.

Paznen |11. ®usnyeckne 0CHOBBI 31eKTPOHUKH U MOJYNPOBOIHHKOBOMH
TEeXHHKH (2 4ac).

Tema 7. ®u3nyeckue 0CHOBHI Pa00OTHI MOJIYNPOBOXHUKOBLIX TPUOOPOB.
BumnoJisipubie H MojeBble TPAH3UCTOPHI. DJIeKTPOHHbIE MPUOOPHI C
OTpUIATEIbHBIM AU depeHIHATHHBIM CONPOTHBIEHNEM (2 4ac)

ONEKTPONPOBOJIHOCTh  MONYIPOBOAHUKOB. OJEKTPUUYECKHE TEPEXOIbI.
CwMmenienue p-—n-mepexoga. Emkocte p-Nn-mepexoxa. IIpoGoit p—Nn-mepexoxa.
[MonynpoBoguukoBble auofsl. CTpPyKTypa M NPUHLIMI AEHCTBHUS OUIIOISPHOTO U
MOJICBOTO TPaH3UCTOpa. TyHHENbHBIN U oOpalieHHbIN quoabl. J|ByXx0a30Bblid 110/
(onHOomepexomHbIii  TpaHzucTop). JlaBMHHBIA TpaH3ucTop. JMHUCTOpHI U
TUPUCTOPBI.

Pazgen |V. ®usnyeckue 0CHOBBI AaHAJIOTOBBIX 3JIEeKTPOHHBIX CPEACTB.
Ba3oBbie NOHATHS H OCHOBBI U CXeMOTeXHUKH (4 yac).

Tema 8. JJIeKTPOHHBIE YCWINTEIbHbIE ycTpoiicTBa.
JAudpdepenunaibapie M onepaluoHHble  ycuauread.  ['eHepaTopsl
3JIeKTPUYECKUX KO0JIeOaHUIl. DIeKTPOHHbIE KJII0YH (2 yac)

OOmue cBegeHUs] 00 YCHIHMTENSAX OSJIEKTPUYECKHX CHrHanoB. OCHOBHbBIE
napamMeTpsl M XapakTepPUCTHKHU YCHIUTENEeH. VYCWINTENbHbIE KacKaabl Ha
OUITONSIPHBIX TPaH3UCTOpax. Y CHIINTEIbHBIE KacKaJbl Ha TOJIEBBIX TPAH3HCTOpaX.
PexxuMbl paboThl yCHIUTENBbHBIX KackanoB. JnddepeHnuanbHbIi yCHINTENb.
Hekoropele cxeMHBIE peELIeHHs, HCIOJb3yeMble B YCWIHTEISX. VmeanbHbIi
OTepanMoHHBI  ycunutedb. (OCHOBHBIE TapaMeTpbl W XapaKTEePHUCTHKH
OIepanroHHbIX ycuiuteneil. OOpaTHble CBA3M B YCHIMTEIbHBIX YCTPOWCTBAX.
I'enepaTopbl rapMOHMUYECKHX cUTHanoB. KBapreBble reHepaTopbl. 1 'eHepaTopsl

KoneOaHui NpAMOYTroNbHON (HGOPMBI (MyIBTUBHOpPATOPEI). IMITyIbCHBIE CHT'HAJBL.



OnextponHsle mouyn. Hcmone3oBanme MOII-kmoueil B 3IEKTPOHHBIX
YCTPONCTBAX C MEPEKITIOUAEMbIMA KOHJECHCATOPAMH.

Pazgen V. OcHoBbl Hu(}POBOIi CXeMOTEXHUKH IJIEKTPOHHBIX CPeACTB (2

yac)

Tema 9. OCHOBBI TEOPUH JOTHYECKHUX (MEPEKTI0YATETbHBIX) PYHKIIMIA.
Kom0nnanuonnsle Joruyeckue ycrpoiicrsa. lindposoii komnaparop u
npeo6pa3oBaresiu koaoB. Tpurrepsl u uudppossie apToMaThl. PerucTps n
cY6éTUnKH. 3anOMHUHAKOIINE YJIeKTPOHHbIE YcTpoiicTBa. OCHOBHBIE
napaMeTpsl 4 BUAbI 3Y (2 yac)

Jlornueckue GyHKIMU U 3JIEMEHTHI. AKCHOMBI, 3aKOHBI, TOXKJIECTBA U
TeopeMbl aredpsl JIOTHKH (OyneBoit anreOpsl). [Ipeacraienue u npeodpazoBaHue
nornueckux Qynkuuit. ludparops! u gemmdparopbl. MysibTUILIEKCOPBI U
nemynbruriekcopsl. Cymmaropst. Ludposoit komnaparop. [Ipeodpasosarenu
KO/I0B. ApH()METHKO-JIOTHIECKOE yCTPOHCTBO. TpurrepHas cxema Ha AByX
YCHJIMTENBHBIX Kackanax. RS-Tpurreps! Ha TOrH4ecKrX 3JIeMEeHTaxX.
PaznoBumHOCcTH RS-Tpurrepos. JK-tpurrepsr. D-tpurrep u T-tpurrep.
Hecummerpuunsie Tpurrepsl. Ludpossie aBromarsl. CBUTOBBIE PETUCTPHI.
CHHXPOHHBIE CIBUTOBBIE PETUCTPHI C 00PaTHBIMU CBSA3SIMH. DYHKIOHATILHBIE
y3J1blI Ha 6a3e perucTpoB CABUIa. DJIEKTPOHHBIE cueTunKH. CTaTndeckue,
nuHamrueckue O3Y. 113V u Omam-namaTs. DHeProHe3aBUCUMBIE OTIEpAaTUBHBIC
3aroMuHaroIue ycrpoicTsa. OCHOBHbIE CTPYKTYPhI ONIEPATUBHBIX
3aIIOMUHAIOIINX YCTPOUCTB

IpakTnueckue 3ansatus (18 yacon)

B 7 cemecTpe
Tema 1. @OyHKOHOHANBHBIE Y3JIbl  3JIEKTPOHHBIX  YCTPOICTB
AUATHOCTHYECKHUX MPUOOPOB MeIUIIUHCKOT0 Ha3HAYeHus (2 yac)
CxemMbl  M3MEPHUTENbHBIX  ycuiuteled. Buabl  o0paTHBIX — CBsizel.
W3meputenbHble MOAYJNATOPHI W JAEMOAYJSATOpbl. PunbTpbl. THIIOBBIE CXEMBbI
MTACCUBHBIX M aKTUBHEIX (GMIBTPOB. [ eHEpaTOPHI M BXOAHBIC KACKAIBI.

Tema 2. @OyHknuoHajJbHble Yy3abl W Omoku YBYU u CBY



AUATHOCTHYECKHX MPUOOPOB MEIMIMHCKOT0 Ha3HaYeHus (2 yac)

Monynstopsl u nemonyistopsl B 6iokax YBY u CBY. ®uibtpsl. Cxembl
MIACCUBHBIX Y aKTUBHBIX (QMIIBTPOB. ['eHepaTops! U BXOIHbIE KACKaAbl H3JIy4aloIuX
YCTpPOICTB.

Tema 3. ®yHKUHOHAJIbHBIE Y3JIbI M 0JI0KM JHATHOCTHYECKUX NPUOOpPOB
MeIUIUHCKOr0 Ha3HAYEHHs B ONTHYECKOM Auamna3oHe (2 4ac)

[IpeoOpazoBareny U YCHUIIUTENH B ONTHIECKOM nuanazoHe. OOpaTHBIE CBI3H.
Mopynsitopsl U aemonyistopbl. Onrtndeckne ¢GuiIbTpbl. CXeMbl MAaCCHUBHBIX U
aKTUBHBIX (DUIBTPOB. ['eHEepaTophl M BXOAHBIE KAaCKabl M3IyYaIONINX YCTPONCTB
OITUYECKOr0 JHAaINa3oHa.

Tema 4. @yHKUHOHAJIbHBIE Y3JIbI M 0JIOKM JHATHOCTHYECKUX NMPUOOpPOB
MEJUIMHCKOr0 HA3HAYEHHS B TeparepuoBoM JHanas3one (2 yac)

[IpeoOpa3oBaTenu M yCWIMTENH B TepareploBoM nauana3zoHe. OOparHble
cBs3u. V3aMepuTenbHble MOAYIATOPHI U JEMOAYJIATOPHL. | eHepaTopbl ¥ BXOJHBIE
KacKapl M3JTy4YaroIluX ¥ N3MEPHUTEIbHBIX YCTPOUCTB TEPareproBoro Auana3oHa.

Tema 5. ®yHKIHOHAJBbHBIE Y3JIbI U 0JI0KH THATHOCTHYECKUX MPHOOPOB
MEIMIMHCKOT0 HA3HAYEHHUS B PEHTIeHOBCKOM auamnasone (2 wac MAO)

[IpeobpazoBarenu PEHTTE€HOBCKOTO W3ITY4YEHUsI. XpaneHue,
TPAHCHOPTUPOBKA U IPUMEHEHNE UCTOYHUKOB PEHTT€HOBCKOI'O U3Ty4EHUs

Tema 6. @OyHKOMOHAJIbHBIE Y3JIbl  3JEeKTPOHHBIX  YCTPOICTB
TepaneBTH4eckux annaparos HY, YBY u CBY (2 uac)

Yeunutenun MOILIHOCTH TepamneBTHYECKUX amnmapaToB. OOpaTHBlE CBS3U.
Mopaynsitopsl 1 AeMoayisaTopsl. DuibTpbl. THIOBBIE CXEMBI MACCHBHBIX H
aKTUBHBIX GUIBTPOB. I'eHeparopsl. CoracoBaHne BBIX0Jla OKOHEYHOTO KacKajaa U
M3JIyYarouen Harpy3KH.

Tema 7. @OyHKUHOHAJIbHBIE Y3JIbl 3JeKTPOHHBIX  YCTPOiicTB
TepaneBTHYEeCKHMX aNnapaToB B ONTHYECKOM JHuana3oHe (2 yac)

I'eHepaTopsl ¥ BBIXOAHBIE KACKA/Ibl M3JIyHYAOLIUMX YCTPOMCTB. I'eHepaTopsl ¢
BHEIIHUM Bo30yxneHueM. CoriacoBaHHe BBIXOJAa OKOHEYHOTO KacKalia H

M3JIy4arolen Harpy3KH.



Tema 8. @yHKUHOHAJBHBIE Y3JIbI  JIEKTPOHHBIX  YCTPOIiCTB
TepaneBTHYECKHUX aNapaToB B TeparepuoBoM JHANa3oHe (2 yac)

MopaynsTopel U IEMOAYNATOPBl B TEparepluoBOM JuanazoHe. OUibTpsl.
TunoBsle cXeMbl MACCUBHBIX M aKTUBHBIX. 'eHeparopel. CornacoBaHue BBIXO/A
OKOHEYHOT0 KacKa/ia ¥ U3Iy4arole Harpy3Ku.

Tema 9. bBe3omacHOCTH W  JJIEKTPOGE30NMACHOCTh MEIHIIMHCKHX
¢usuoTepaneBTHYecKUX annapaTos (2 yac, MAO).

TunoBsle nprueMbl CXeMHOH peann3anuy 00ecredeHns 3IeKTpoOe301acCHOCTH
JUarHOCTHYECKMX  MPHUOOpPOB  (TIOCTOSHHBIM, IEPEMEHHBIH, WMITYJIbCHBIH,
BbicokouactoTHelid, CBY, KBY, TI'm). TumnoBsie npuemMbl CXeMHOH pean3aiiu
obecrieyeHust  2IeKTpoOe30macHOCTH  (PU3MOTEpaneBTHUECKUX  alaparoB
(TOCTOSTHHBIH, TIepeMEHHbII, UMITYJILCHBIH, BhicokodacToTHb, CBU, KBY, Tl ).
TumoBble mpHeMbl TEXHOJOTMYECKOTO W METOAMYECKOro olecreueHus

anekTpobe3omnacHocTy. [IpuMepsl oOecieueHs 3IEKTPOOE30MaCHOCTH.

JlaGopaTopHbie paGoTsi (18 yac. B 6 cemecTpe)

Tema 1. UccaenoBanue ocuuuiorpaga (4 yac).

Henp pabotel. M3yuyuTh OCHOBBI pabOTHI W OCHOBHBIE PEXHUMBI PaOOTHI
ocrmyuiorpada.

OcBouth paboty ¢ ocummiorpadoM B PeXHMax BHEIIHEH W BHYTpPEHHEH
Pa3BEPTKHU, HAYUYUTHCA UCIIOJIB30BAaTh MApKEPHBIE H3MEpeHus (2 Jac).

Ocumtorpag sABIgeTCs OCHOBHBIM IPHOOPOM JUIs HCCIIEJOBAHUS POLIECCOB
B 3JIEKTpUYECKUX Lemsx. C ero NoMoIbI0 MOYKHO UCCIE0BATh PA3BUTHE TOTO WIH
MHOTO TIpolecca BO BpPEMEHH, W3MEPHUTh MapaMeTpbl OBICTPONPOTEKAIOMINX
MIPOIIECCOB, U3YYUTh CHHXPOHU3AIUIO JIBYX WJIHM 00JIee IPOLecCcoB H T.JI.

Y moboro ocmmmiorpada o6s3aTenbHO ecTh  3kpaH. OH  ABISETCH
IUTOCKOCTBIO, Ha KOTOPOH M300pakeHa OJlHa TOYKA C JIByMs KoopAWHAaTaMu X U Y
— TOPHM30HTAJILHON W BEPTHKAIBLHONW KOOPIMHATONH COOTBETCTBEHHO. B mepBbIX
ocuiorpadax u300paxeHne TOUKH CO3JaBajI0Ch AIEKTPOHHBIM JTy4OM, IOITOMY

CHHOHHMMOM IIOJIOK€HUSA TOYKU SBJIACTCA IIO0JIOKCHUE JIiy4da ocuymnorpa(ba.



[Monoxenne mywda ocmwuiorpadga yHpaBiseTcs JByMsS — HallpsDKCHHUAMH,
nojaBaeMbIMU Ha Bxox X M Bxox Y ocuuwuiorpada. DTH HampsyKeHUs HOCST
Ha3BaHMsl HANPsDKEHNE TOPU30OHTAIBLHON Pa3BEPTKU U HANPS)KEHHE BEPTHKAIBLHON
pa3BepTku ocumuiorpada. [Ipyroe Ha3BaHHE YIOMSHYTBIX BXOJOB ocLiuIorpada
— BXOJI TOPU30HTAJIHOM pa3BepTKU U BXOJ BEPTUKAIBHON pa3BepTku. HexoToprie
ocyuiorpadpel, MOMHUMO 3THX BXOIOB, MMEIOT €Ile BXOJA Z, HAIpsDKEHHE Ha
KOTOPOM YTPABIISAET IPKOCTHIO TOUKH (MIJIH IPKOCTHIO JTyda ocuuiuiorpaga).

Wzmenss HanpspkeHue Ha Bxonax X u Y ocmwniorpada, MO>KHO YIPaBJIsTh
MOJIOXKEHNEM Jlyya Ha ero akpaHe. Ecim HampspkeHHs MEHSIOTCSI TOCTATOYHO
ObICTpPO, MOCIIe0BaTENIbHbIE TTOJIOKEHUS TOUKU Ha 3KpaHe ocLuuiorpacga ObIcTpo
CMEHSIOT JApYr Jpyra W CIMBalOTCca B OAHy jauHuio. Ha puc. 5.1 mokazanbl
M300pakeHHsl Ha DJKpaHe ocuuwiorpada, Ha BXOAbl KOTOPOIO IOJAIOTCS
NepeMeHHbIe HANpsDKEHHA Pas3HBIX 4YacTOT. Takue H300pakeHHs Ha3bIBAIOTCS
¢urypamu Jluccaxy.

Ourypsl JInccaxy Ha skpane ocuumtorpada, Ux L sinl/LIxt [ILIx[], Uy [
sinl_ Iyt L |yl . Pexxum paboTsI ociimiorpada, mpu KOTOPOM Ha BX0a X TOIAeTC
BHEIIHUM CHTHAJ, HAa3bIBaeTCSI PEKMMOM BHEIIHEW pa3BepTkH. CHTHANIBI,
nocrymnaromue Ha Bxoasl X u Y ocuwuiorpada, Kak NpaBHIO, YCHIHBAIOTCS
COOTBETCTBEHHO YCHJIMTENSMU TOPU3OHTAJIBHOW UM BEPTHKAIBbHON pa3BEPTKH,
KO3()(OULMEHT YCHJIEHUS KOTOPBIX MOXET pEeryjlupoBaTbcss M IMPUHUMATh
(bukcUpOBaHHbIC 3HAYCHUS; SAMHUIIA U3MEpPeHUs — BOJIBT Ha Jenenue (B/nen.).
3Has kod((QUIMEHT YCWIICHUsS] yCHIHMTENEeH pa3BepToK ocuuwuiorpada, MOXKHO
OTIpeNieNIUTh TapaMeTpbl CUTHAIOB, IOJAaBacMbIX Ha BXOJAbl ocuwwuiorpaga. K
BHEIIHUM CHTHaJaM ocuwuiorpada J00aBISAIOTCS  TakKe  MOCTOSHHBIE
COCTaBIAIIONIME, BEJIMYMHA KOTOPBIX MOXET M3MeHAThCs. [locTosiHHBIE
COCTaBIISIIONINE HEOOXOMUMBI ISl CIBUTAa W300pakeHHs Mo dKpaHy. OpraHbl
YIOPaBJIEHUs, PETYIUPYIOIUME IOCTOSIHHbIE  COCTaBILSIIOINME,  HA3bIBAOTCA
TOPU30HTAIBHBIM CMELICHUEM M BEPTHKAJIBHBIM CMELICHHEM. B mpakTuke
paznou3MepeHuil YacTo BCTpEeYaeTesl 3aa4a UCCIIeA0BaHNs IEPEMEHHOTO CUTHAIA

MaJiol aMIUTUTYIBI, K KOTOPOMY J00aBiieHa OoJbIast MOCTOSHHAS COCTABIIAIOIIASL.



Jig TOoro 4TOOBI MCKIIIOUHUTH 3TY MOCTOSIHHYIO COCTABIIIOUIYIO W3 HAINpsDKEHHS,
[0OZIaBaeMOr0  Ha  BXOJbl  Pa3BepTOK  ocuwuiorpada, Kak  MpaBUIIO,
IpeycMaTpUBacTCsl BO3MOXKHOCTh BKJIIOYEHHUS MEKAY HCTOYHMKOM CHIHala |
BXOZOM ociluuiorpaga (QuibTpa BBICOKOH YacTOThl, HE MHPOIYCKAIOIIETO
MOCTOSIHHYIO COCTaBIIAIONIYI0. Bkitouenue ¢puibTpa ocymecTsisiercs: TymOnepom
C MOJIOKEHUAMH «~» — (QHIBTP BKIIOYCH H «—» — (HUIBTP BBIKIIOUCH.

I'opaz o varme, yem peKUM BHEITHEH pa3BepTKH, Ha MIPAKTUKE UCIIOIb3YETCs
peXUM BHYTPEHHEH pa3BepTKU. B 3TOM pexnMe HampspKeHUEM TOPU30HTaIbHON
pa3BepTKU CIYXHUT JIMHEHHO M3MEHSIOMIEEeCS BO BPEMEHU HAIPSDKEHHE
BCTPOEHHOTO I'eHepaTopa ocuuiiorpagda, Ha3pIBaeMOro FeHepaTOpOM BHYTPEHHEH
pa3BepTku. B pexuMe BHYTpeHHEH pa3BepTKH Jiyd, mpoderas IO DSKpaHy
ocuworpada, GpakTHYecKH PUCYeT Ha HeM rpaduK 3aBUCHMMOCTH HAIPSIKSHUS,
N0ZIaBaeMOro Ha BXo Y ocumiiorpada, oT BpeMeHH.

I'enepatop BHyTpeHHEHl  pa3BepTKHM  BBIpadaThIBaCT  MHIO00pa3HOE
Hanpspkenue. [lpumep BxogHOrOo HampspkeHHs ocuwwuiorpada (BBepxy) u
BBIXOJHOTO HANpsDKEHUs] TEHepaTopa BHYTPEHHEH pas3BepTKH (BHH3Y) TIpH
OTCYTCTBUM WX B3aUMHOW CHHXPOHHM3AallMM CHUTHAJ W TpH O3TOM HE
NPEINPUHAMAETCS HUKAKUX JIOTIOJHHUTENBHBIX Mep, 4YacToTa NHI000pa3HOTo
HanpsOKeHust He OyngeT coBmajaThb C 4YacTOTOM BXOJHOro curHama. Takoe
M300paKEHHE HE T03BOJISET MOIYYUTh KAKOU-JINOO0 CYIIeCTBEHHOM nH(pOopMaiuu 00
uccienyeMoM cursane. s Toro, 4ToObl MpH HAOMIONCHUH HEPHOIUYECKOTO
CHTHaJa KapTHHa Ha DJKpaHe ocuwuiorpada oOCTaBanach HEMOABIKHOM, H
JICCTBUTENFHO OTpakasia Obl 3aBHCHMOCTH MCCJIEIYyEMOrO CHI'Haja OT BPEMEHH,
MPUMEHSIOT CHHXPOHHU3ALNIO Pa3BEPTKH, KOT/Ia YaCTOTHI HCCIIEAYEMOT0 CUTHAIA U
HaNpsDKEHUS pPa3BEpPTKH  COBHANaroT. Hadano TOpH3OHTANbHOW —pa3sBEepTKU
MIPUBS3BIBACTCS K MOMEHTY BpPEMEHH, KOT/Ia COBIIAJAIOT 3HAUYEHHS BXOJIHOTO
HampsOKeHUst ocuwniorpadga M MOCTOSHHOTO HANpPsDKEHUS 3aJlaHHOTO  YPOBHS
Ucunxp. IlocTosHHOE HampsHKeHHE peryJupyercs OpraHaMH — yIIpaBICHHS
ocuyutorpada U Ha3bIBaeTCsl yPOBHEM CHHXpOHM3alMH. [IpenycmarpuBaroTcs 1Ba

pPeXrMa CHHXPOHU3aluHN: MOJIOKUTEIIbHBINA — Havallo Pa3BEPTKHU MPUBA3BIBACTCS K



MOMEHTY BPEMEHH, KOIJa HCCIENAyeMBId CHTHaJI IIEPECEKACT  YPOBEHb
CHUHXPOHM3ALIUU CHU3Y BBEPX, U OTPULATENBHBIN, KOI/1a 3TUM MOMEHTOM SBISIETCS
nepecevyeHre CUI'HalIOM YPOBHS CHHXPOHHU3AIMHY CBepXy BHU3. O0a pacCMOTpEHHbIE
peXuMa SBIAIOTCS PEKUMAMU BHYTPEHHEH CHHXPOHHM3ALMM, KOIJa HMILYJIbC
CHHXPOHM3ALUK, 3aIlyCKalOUIMH Pa3BEepTKy, BHIPAOATBHIBAETCS IPH COBIAAECHUU
HCCIIEyeMOT0 CUTHAJIa C YPOBHEM CHHXPOHM3AINH. AJBTEPHATUBON BHYTpPEHHEH
CHHXPOHM3ALMN SIBJSIETCS. PEKUM BHEIIHEH CHHXPOHM3ALWH, TPH KOTOPOM
WCCIIEyeMbIi CHT'HAJ MOCTYIAaeT TOJBKO Ha BXOJ BEPTHKAJIBHON pa3sBEpTKH, a
UMITyJIbChl  CHHXPOHM3AlMU  BBIPA0ATHIBAIOTCS TP MEPECEUECHUH  YPOBHS
CUHXPOHM3AaLIMM JPYIMM CHUTHAJIOM, T[IOCTYNAlOUIMM Ha BXOJA BHEIIHEH
CUHXPOHM3ALIUHY.

Pexxum BHeIHEH pa3BepTKH YHZOOHO HCIOJIB30BAaTh IS H3MEPEHUS
BPEMEHHBl X IIapaMeTpoB curHaia. Ecim B KadecTBe CUTHaJa BHeEIIHEH
CHHXPOHM3ALIMN HCIOJIb30BATh KOPOTKHE HMILYJIBCHL, TO KOOpAMHATa X TOYKH
n300paKeHHusT Ha JKpaHe ocuwiorpada IMOJTHOCTHIO COOTBETCTBYET BPEMEHH
3aJIepKKH 3TOH TOUYKH OTHOCUTEIHHO UMITYJIbCa CHHXPOHU3AIUH.

I'eneparop pasBepTku ocumuiorpada MoOXeT padoTaTb B JBYX PeXHMax.
IlepBrIii U3 HUX Ha3bIBaeTCS aBTOMAaTHUYECKON pa3BepTKOW. I'eHepaTop pa3BepTKU
paboTaeT B aBTOK0JI0aTEIbHOM PEXUME, U KaK TOJIBKO €r0 BEIXOJAHOE HAIIPSKECHUS
JOCTHUTaeT MAaKCHUMAJIBHOTO 3Ha4eHHs (Iyd ocuuuiorpada JOXOOUT A0 KpaiHero
NpaBOTro MOJOXKEHHs), OHO cOpackiBaeTcd B 0 (JIyd CKayKkoM IepeMeliaeTcs B
KpaiiHee JIeBOE IOJIOKEHHE), M HAUMHAETCS OYEepPEAHOM MepHoi TOpPH30HTAIBHON
pasBeptku. llojokwuTenbHass W OTpHULATENbHAS BHYTPEHHSS CHHXPOHH3AIMS.
JlnarpaMmbl HanpspDKEHUH W M300pakeHUs] Ha dKpaHe ocuwuiorpada 3ToM JIyd
HaxXoIUTCS BOJM3W KpalHEro IpaBoOro IOJOXKeHHs (ONMM30CTh pEryiaupyeTcs
OTJENFHOW PYYKOH «CTaOWIIBHOCTBY»), M Ha TEHEpaTop pa3BEepTKH MNPUXOAUT
UMITYJIbC CUHXPOHU3AIMHU, TO Pa3BepTKa MPUHYIUTEIBHO HAUMHAETCS ¢ KpaiHero
JIEBOT'O TIOJIOKEHHSL.

Jpyroit pexkuM HOCUT Ha3BaHUE XAyLIeH pa3BepTku. ['eHepaTop pa3BepTKU

BBIJIAET OJHOKPATHBIN MMIOOOPa3HBI UMITYJIEC, HA4aJI0 KOTOPOTO OIpPEAeIseTCs



MOMEHTOM IPUXOAA UMITYJIbCA CUHXPOHM3ALMU. ECIM UMIYJIbC CHHXPOHM3AIMH
OTCYTCTBYET, TO OTCYTCTBYET M TOpPHU3OHTaJIbHas pa3BepTKa. Pexum xaymei
pa3BepTKU yI00eH NpH aHaIU3€e NOBTOPSIOIINXCS CUTHAJIOB, HE SIBIISIOIIUXCS TOYHO
HNEPUOTUYECKUMH.

Jns  OpenM3MOHHBIX W3MEpPeHHHl B COBPEMEHHBIX — ocumuiorpagax
IPEIyCMOTPEH PEXHUM MAapKEpHBIX H3MepeHuil. B JToMm pexume Ha dKpaH
ocuwmorpaga, IMOMHMO OCHOBHOTO JIyda, BBIBOJUTCS MapKep B BHJE
BEPTUKAIBHOW NHHHWH. Mapkep InepecekaeT JUHHIO H300pakeHHs Ha HSKpaHe
ocuworpada B TOUKe, KOOPIMHATHI KOTOPOH (3HaUeHHE HANPSHKEHUS U BPEMSI OT

Hadajia pa313epTKH) BBIBOIATCA Ha LII/I(I)pOBBIe HHAUKATOPBLI.

KontpoJssHbie Bonpockl k padote Ne 1: HcciienoBanue ocumiiorpada.

1. MoXHO M  HCHOJB30BaTh  ocuuuiorpad ajasi  MpocMOTpa
BUZICO3aTIHCEH?
2. Kakas d¢urypa Jluccaxy Oyzer HaOmomaTeCsi Ha 3KpaHe

ocrmyuiorpada, ecir Ha ero BXoAbl X U Y TMOAaeTCs OJUH U TOT e MEePEMEHHBINA
curHan? A ecrnu Ha BXxon X mogaercs Hampsokenwe UQO sin Jt, a Ha Bxom Y —
nanpsoxenue UQ cos[ t?

3. Omnpenenure aMILTUTYAbI BXOJHBIX HANpsDKEHUH ocippuiorpada (puc.
5.1), eciu ycuIIUTENb TOPU3OHTAIBHOM Pa3BEPTKU UMeET KOIPDUIIMEHT YCUIICHHS

10 B/nexn., a ycunurens BepTUKaIbHOM pa3BepTku — 20 MB/nen.

4. KakoBo Ha3sHaueHHe MepeKiIoyaTelis «pa3BepTKa», HaXOIAIerocs Ha
nepeaHed maHenu ocuwiorpada W MMEIOIIEro JIBa ITOJIOKEHHUSI — «BHEIIH.» U
«BHYTp»?

5. Bo03MOKHBI 71 TIOJOXKUTENbHAs M OTpHLATENIbHAS CHHXPOHU3AIMS B

peX¥Me BHEITHEH pa3BepTKH ocIimuniorpada?

6. Byayr nu orimvarecs n300pakeHHMs Ha 3KpaHe ocuuuiorpada B
pexuMmax —OKIylmed W aBTOMAaTUYeCKOM  pa3BepTKH Tpu  HAONIIOJCHUU
CHHYCOHUIAJIBFHOTO CUTHAJIA?

7. Kakum o0pa3oM ¢ MOMOIIBI0O MapKEpHBIX H3MEPEHHH H3MEPUTHh



YacTOTY CHHYCOHUIAIBHOTO CUrHaa?
IIporpamma nadopaTopHoii padoThI

1. YcranoButh ocumuiorpad B pexuM BHeIIHel pa3BepTku. [logate Ha
BXxoapl X 1 Y ocumimiorpada CHHYCOMIAJIbHBIE HANPSDKEHUS Pa3jIMuHbIX 4acToT.
[Togo6path Takoe COOTHOILLIEHHE YacTOT, PU KOTOPOM H300pa’keHHE Ha 3KpaHe
ociyuiorpada ocraeTcss HEeM3MEHHBIM. 3apHCOBATh MOJTYYUBILEECsS H300paKCHUE
JUIS HECKOJBbKMX (HE MeHee 3) pasHBIX COOTHOHIEHHH dYacToT. OOBSCHHUTH
pe3yIbTaTHL

2. Ha reneparope mUQPOBBIX MOCIEAOBATEIBHOCTEH 10 YKa3aHUIO
IpernojaBaTens YCTaHOBUTh MOCIEJOBATENbHOCTh UMITYJIbCOB. BBIXOqHON cUrHAN
reHeparopa uepe3 RC-menouky (1o yka3zaHWIO NperofaBaTesis) MoJaTh HA BXOX
ocuworpaga. YCTaHOBUTh PEXHMbI paboThl ocuwuiorpada (pasBepTky u
CUHXPOHM3ALIMIO) Tak, YTOOBl Ha JKpaHe HaOII0AaNach HEM3MEHSIONIeecs
n300pakeHue.

3. [Tonmp3ysicb  MapKepHBIMH  W3MEPEHUSIMH, COCTaBUTH  TaOJUILY

KOOpAWHAT OCHOBHBIX TOYECK I/I306pa)KeHI/I$I.

4, C moMOoIIbI0 TIOTYYSHHOH TaOIHITEI ITOCTPOUTH TPadUK HCCISTYEMOTO
CUTHAJIa.
5. [NepekmtounTh ycuiaurenb ocuuuiorpada B pexuM «~» (BblYATaAHHE

MOCTOSIHHOW COCTABJISIIOIICH M3 BXOJHOTO CUTHama). MI3MepuTh n3MeHeHne ypoBHs
uccneayeMoro curiana. OObSICHUTD MOTYYESHHBIN pe3yJibTar.
ConepxaHue oTueTa
OTueT JOKEH COepKaTh:
1. CpucoBaHHEIE ¢ 9KpaHa ociuutorpada (ae meree 3) hurypst Jluccaxy

C mapaMeTpaMi BXOAHbIX CUTHAJIOB ocunnnorpadpa (‘{aCTOTa W aMIUIUTyla BXOAHBIX

CUTHAJIOB).

2.  3apanHble mpernogaBareneM HU(POBYIO HOCIenoBaTeIbHOCTE U RC-
LETIOYKY.

3. Pexumbl  pabotel  ocuminiorpada (pa3Beprka, CHHXPOHU3AIMS,

YCHJICHUE), TIPU KOTOPBIX HAOIIOIAETCS YCTOMYMBOE H300paXKeHHeE.



4. Tabnuiry KoopAWHAT OCHOBHBIX TOUYEK N300paKEeHNSI.

5. I'paduk uccnenyemoro curuania.

6. HapucoBanublii Ha TOM ke TpaduKe HCCIEoyeMbld CHIHAlI C
YCTpaHEHHOU MOCTOSIHHOM COCTaBIISIFOIICH.

Tema 2. IIOJYINPOBOJHUKOBBIN JIAO/I. BHIIPSIMUTEJIA (4
qac).

BbINPMUMENL NOTYHPOBOOHUKOBbLI, OUOOD, AHOO,

Kamoo

npsmoe GKIIoYeHUe, 00PAMHOe BKIIOYEHUe
O0OHONONYNEPUOOHDLIL BLINPSIMUMETL 08YXNOTYNEPUOOHDLIL
BLINPAMUMENb NYIbCAYUU GbINPIMILEHHO20 HANPAACCHUSL
KO3 huyuenm nynvcayuil cenaxcusaiouue puibmpol
EeMKOCMHOU Puibmp, UHOYKMUGHBLIL (DUTLIP YMHOICUMENU

HAanpsstCenus

ean padoThl.
WM3yunTh KOHCTPYKIIMIO BBIIPSIMHUTEICH pa3IHYHBIX THIIOB HAa OCHOBE
MOJTYTIPOBOJHUKOBOTO JAUO/IA.
HayuuTtbcst MpOeKTUPOBATH BHINPSIMUTEINH C 33JAHHBIMU [TApaAMETPaAMH 1 H3MEPSITh
WX OCHOBHEIE ITapaMeTpPhI.

BONBITHHCTBO PaAMOTEXHUYECKUX YCTPOUCTB MOMYYAIOT SHEPTHIO IS CBOCH
paboThl OT MCTOYHHMKA TIOCTOSHHOTO HampsbkeHus. Bmecte ¢ TeM Juisi nepenadu
SHEPIUu Ha PAcCTOSIHUE W Ui y00CTBa MPeoOpa30BaHUs 3HAUCHUS AMIUIATYIbI
HAMPSHKCHUS. UCIOJB3YIOTCS MCTOYHMKHM MEPEMEHHOTO HampspkeHus. [losTtomy B
Ka)KJIOM DJICKTPOHHOM YCTPOWCTBE 00s3aTENbHO JOJDKEH MPUCYTCTBOBATH OJIOK,
npeoOpa3yronMii  MepeMeHHOe HamNpsHKeHHe B TMOCTOsHHOe. MMeHHO 3Tu
YCTPOUCTBA HOCAT HA3BAHUE GbINDSIMUMEIU.

Bce BhIpSMUTENHM CTPOSATCS HA OCHOBE HEIMHEWHBIX JBYXITOIIOCHHKOB C
CUJIBHO HECUMMETPUYHOH BOJIBT-aMIIEPHOM XapaKTEpUCTUKON. B HacTosmee Bpems
garre BCEro JUIsS 3TOT0 MCIONIB3YIOTCS NOAYNPOBOOHUKO8bie 0uoobl (puc.l).

[Ipu NOAKIIOYEHUH K JUOJIY TOJIOKUTEIBHOTO HANPSKEHUS (ITOTEHIIHA
anoda BHINIE TOTEHIMAJA KAmMoOOd) 4Yepe3 JANOJ Te4eT TOK, CYIIECTBEHHO
MPEBBIIAOIINN 3HaUCHUE 0Opamnozo moka ly (kak mpaBwio, He Oombiie 1 MKA).
B aToM ciiyyae TOBOPAT O BKJIIOYEHHH AMOJA B npsiMom HampaBieHud. [Ipu
06pamHom BKIIOYCHUH Anoja (MIOTEHIUAN aHOJa HIDKE TIOTEHIIMAlIa KaToa) TOK



4yepe3 HEero He MOXKET IMPeBbICHTh BenuuuHbl lg. [lo 3TO# mpuumHe cxemHOe
0003HaYCHHE JIMO0/1a MOXKHO TPAKTOBATh KaK U300paKEHUE CTPEIIKU, HATIPABIICHHE
KOTOPO# yKa3bIBaeT Ha BO3MOXKHOE HampaBlicHHE MpoTekanus Toka. Cremyer
00paTUTh BHUMAHHUE, YTO MPH IPSIMOM BKIIIOUSHHUH JTU0/a TIaICHUE HANIPSDKCHUS Ha
HEM, KaK 3TO BUAHO H3 puc. 1, cocraBmsger mnpuoOmusurenpHo 0,6 B. D10
CTPaBEJTUBO JUIST TIONYNPOBOJAHUKOBBIX JHOJIOB, H3TOTOBJICHHBIX HA OCHOBE
kpemuus (Si). ust repmaHueBbix nuoioB (Ge) majeHue HanpspKeHUs Ha HUX B
MPsIMOM HampaBJIeHHH cocTaBisieT okoio 0,3 B.

# aHoa #
KaTton

I=I(e"""~1)

I, mA,
100

-1,5 =10 -0,5 05 10

Puc. 1. O603HaUCHUS TTOTYTIPOBOJHIUKOBOTO JHOA U
TUITUYHBIN BUJI €70 BOJBT-aMIIEPHOM XapaKTePUCTUKH

Ipocredimuii  BBIIPSIMUTENb HPEACTAaBIAET COOOH  IOCIEAOBaTEIbHOE
BKIIIOYEHHUE JIMOJIa M CONpPOTHBIEHUs Harpy3ku (puc. 2). Ilpu monmoxxurenbHO
Pa3sHOCTH TMOTEHIMATIOB HAa BXOJE CXEMBbl JHOJ OKa3blBaeTCs BKIIIOYEHHHIM B
NpsSMOM HalpaBJIeHUH, TaJeHUe HAaNpsHKeHUs Ha HeM co- crasiser | 0,6B, u
HampspkeHue Ha Harpy3ke paBHO Uy | IUy (| 0,6B . Ilpu oTpumaTenbHbIX
3HAYECHUSIX BXOJHOTO HANpPSDKEHUS TOK Yepe3 JAMOJl, BKIIOUYEHHBIM B 0OpaTHOM
HalpaBJIEHNH, OKa3bIBAETCS NMPAKTHUECKH paBHBIM HYIIO (lo), 1 TOATOMY TTaseHue
HanpsDKEHUS] HAa Harpy3Ke UMEeT TakKe HyJIeBoe 3HadeHue. lIpu momade Ha BXOA
CXEMBI IEPEMEHHOTO HAaIPsDKEHHS BBIXOJHOE HANpSDKEHHE MEHSIETCS BO BPEMEHHU
TakK, KaK 3TO [TOKa3aHO Ha pHC. 2.

Kak BugHO U3 puc. 2, Ha Harpy3Ke najaeT TOJIBKO OHA IOJIOBHHA MepHoja
BXOJHOTO HampspkeHus. [1o 3Tol mpuYrHEe pacCMOTPEHHYIO CXEMY BBITPSIMUTEIS
Ha3bIBAIOT O0OHONONYNEPUOOHOU CXEMOH. IIpu HCIOJIb30BaHUU
OJTHOTIOJIyIICPHOAHOTO  BBIIPAMHUTENE 03  JOMOJHHUTENbHBIX  yCTPOWCTB
HaNpsOKEHWE Ha Harpy3Ke 3HAUMTEIbHYI0 4YacTh BPEMEHH OKa3bIBaeTCS paBHA
HYJIIO.

OT 3TOrO HEemocTaTka CBOOONIEH 08YXNOIYNEPUOOHDIU BLINPAMUMENDL, CXEMa
KOTOpOTI'o NpHUBe/IeHa Ha puc. 3.



U

Puc. 2. OnHONOMYNIEpHOAHBII BRIIIPAMUTEIb U AUArpaMMbl €10 paboThl

Puc. 3. JIByxnonynepuogHblil BEIIPsIMHUTENb. [10Ka3aH myTh MPOTEKaHUs
AJIEKTPHUYECKOTO TOKA ITPU Pa3IUYHBIX TOJIIPHOCTSIX BXOAHOTO HAIPSDKEHUS

I'maBHast 0COOEHHOCTH JBYXIOJIYIEPUOIHOTO BBIMPSIMHUTENS (HA3bIBAEMOIO
TaKKE BbINPAMUMENTbHBIM OUOOHBIM MOCHOM) COCTOMT B TOM, YTO TpPH JFO0OMH
TIOJISIPHOCTH BXOJTHOTO HANpPSHKEHUS TOK Yepe3 Harpy3Ky MPOTEKaeT B OHOM U TOM
)K€ HampaBlIeHWH. B  OTIHYMEe OT OJHOMOJYIIEPHOAHOTO  BBHIIPSIMHUTEIIA,
HaIpsDKEHUE Ha Harpy3Ke MOYTH Bcerjaa (KpoMe HEKOTOPHIX MOMEHTOB BPEMEHH)
OTJIIMYHO OT HYJISI, YTO XOPOIIO AEMOHCTpUpYeT puc. 4. B 3ToM 1 cocTouT TiaBHOE
MPEUMYIIECTBO JBYXITONYNEpUOTHONH cxeMbl. Cleayer, OAHaKo, OTMETHTh W
HEKOTOpbIE €€ HEJOCTaTKU. Bo-TepBbIX, HAarpy3ka B HEW MOJKIIOYAeTCs K
BXOJHOMY HANpSOIKCHUIO Yepe3 JiBa MOCJIENOBATEIbHO BKIIOYEHHBIX JHOMAA, U
MMO3TOMY OTJIMYHE MaCHIUS HAPSDKEHISI Ha HArPy3Ke OT BXOJHOTO HANPSIKCHUS B
JBa paza Oouble, 9eM B OJHOMONYNEepHoaHOM BBIIPSIMUTENE (Upyx | IUg | 0,6B
Juist otHO- U Uy 1Upx [ 11,2B B IBYXTIONYyIEPHOAHOM BhINIpsIMHUTENE). BO-BTOPBIX,
B OTIIMYKE OT OAHOMOIYTIEPHOIHOTO, B IBYXITOTYTIEPHUOTHOM BHIIPSMHUTEINE BXO U
BBIXOJl HE WUMEIOT OOIMX TOYEK, YTO MPUBOIUT K HEKOTOPHIM TPYAHOCTSIM B
MPAKTHYECKON CXEMOTCXHHKE.



BbixoHOM cHrHan BhIIpSMHUTENIEH 000OMX PACCMOTPEHHBIX THIIOB HA3BaTh
MOCTOSIHHBIM MOYKHO TOJIBKO C OY€Hb OOJIbIIIONW HATSKKOW. B HEM MPHUCYTCTBYIOT
nyabcayui, TO €CTh OTKIIOHSHHS OT CPEIHET0 YPOBHS. Koagguyuenmom nynvcayuil
Ha3bIBalOT OTHOLIEHUE MAKCUMaJIbHOW BEJIMYMHBI 3HAYEHUST HAIIPSKEHUSI:

OTJIMYMA BBIXOJHOI'O HAIIPSKECHUA OT CPEAHETO HAINMPSAKCHUA U CPETHETO
d max U Ug, /U,

U

Puc. 4. JIlnarpaMmbl paboThI
JBYXIIOJTYIIEPUOJTHOTO BBIIPAMUTEISA

Jna ycrpaneHust mynbcanuid (TO4HEe, JUISI yMEHbLICHHS Kod(duumenrta
MyJbCAallMil) B CXEMBbl BBINPSIMHUTENEH BKIIOUAIOT C2AAdCUBaowue Quibmpuol.
[MpocrefimmM  criaxuBaOmyM  (QUIBTPOM  SBISIETCS  eMKOCMHOU  unbmp,
n3o0paxkennblii Ha puc. 5. CyTe ero paboTbl coctouT B cienyronieM. Korma
BXOJIHOE HaIpsDKEHHE JHOTHOTO MOCTa IO aOCONIIOTHOW BennvuHe OoblIe, YeM
HanpsOKeHUEe Ha KOHIEHCATope, OHA Iapa JHOAOB OKa3bIBaeTCs BKIIOYEHHOH B
MPAMOM HANPaBICHHH, M 4ePEe3 HEe MpoTeKaeT 3HAYUTEIbHBIN TOK,
3apspkatonmid - kongencarop C.  Ecnmu ke  abcomoTHas BeJIMUMHA
BXOJIHOTO HANPsDKEHHSI MEHBIIIE HANIPSDKEHHSI KOHJCHCATOPA, BCE IMO/IbI BKIFOUCHEI
B 00paTHOM HAIPaBJICHUH, W KOHJCHCA- TOP Pa3psDKAcTCsl depe3 COMPOTUBIICHHE
Harpysku Ry: Upgyx LIUge "R
OTH mponecch MPUBOAAT K 3aBHCUMOCTH BBIXOJHOTO HANPSKEHUS OT BPEMCHH,
NIPUBEACHHON Ha puc. 5.

Kak BugHO W3 pHC. 5, HampsDKCHHWE Ha Harpys3Ke BCEra UMEET HEeHYJICBOE
3HAUCHME, TPHYEM BEIMYMHA MYJIbCAMI BBINPIMICHHOIO HANPSDKCHUS TEM
MeHbIe, 4yeM Oojpmie mocrtosHHas BpemeHH R,C. Ilpu OeckoHedHO OONBIIOH
Harpyske (XOJIOCTOH XO0JT) MyJIbCAIIMHU BBINPSIMICHHOTO HAMPSXKCHUSI OTCYTCTBYIOT.
Taxum 06pazom, [yIst TOTO YTOOBI BEIMYHMHA MTyJIbCalil OblIa MaJIOH 110 CPaBHEHHUIO
CO CPEJIHUM 3HAYCHUEM BBIMPSIMIICHHOTO HATPSDKEHHS, HEOOXOIHUMO BBITIOJIHCHHE
ycnosus R,C >> T, rne T — mnepuoj BHIIPSIMICHHOTO HAIPSHKEHUSI, KOTOPBIH B
cllyyae OJHOIOJY- NEPHOIHOTO BBIIPSMUTENS COBNAAAET C IIEPUOJOM BXOAHOTO
NepeMEeHHO- TO HalpsDKEHHs, a B Cllydae IBYXIOIYIEPUOJHOTO — B JBa pasa
MEHBIIIE.



Puc. 5. EMKOCTHO# criakuBatomuii puibTp U AuarpaMMsl €ro paboTsl

(Oe3 yuera najieHus HaNPsHKEHUS HA IMOJIaX )

Cnez[yeT HUMETbh B BUAY, YTO IIPHU BBINIOJHCHUHN YKA3aHHOI'O YCJIOBHUS BEJINYHMHA
BBIXOJTHOTO HAIIPSAXKCHUSA COBIIAACT C aMIUIUTYJHBIM 3HA4YCHHUEM BXOJIHOI'O
NEPEMCHHOI'0 HAIPsXKCHUA (a HC C €10 [[eﬁCTByIOHIHM 3HA4YCHUCM, KOTOPbIM
MPHUHATO XapaKTECPHU30BaTh BEJIMYUHY IEPEMEHHOT'O HaHpH)KeHI/Iﬂ).

Ilpumep 1. PaccunraTh €MKOCTHOH CIVIQXXMBAIOUMHA  QUIBTp  JUIA
JBYXIIOIYIIEPUOJIHOTO BBIIPAMUTENS HANpPSKEHUs ObITOBOM CeTH AT IHUTaHUS
Harpy3ku MoiHocTeio 500 OM (uto npu HanpsbkeHuu 220 B cootBerctByer 100-
BaTTHOM Harpyske). OLEHUTh cpellHee BBIIPSIMIICHHOE HaIpsDKEHHE U
K03 PHUIIMEHT My TbCaIHH.

Pewenue. Hatipsokerne O0b1TOBOM ceTn mveeT dactoTy 50 I'r m neiicTByromee
3HavyeHue HarpspkeHus 220 B. Ofomy coorBercTByeT nnepuon 20 MC ¥ aMIUTUTYAHOE
3HauyeHue 220B[] 2[0311B. 3HaueHue eMKOCTH (uibTpa cieqyeT BbIOpaTh U3
yenoust C T CT/R, [ 10mc /5000Mm [ [ 20mkD. Bribepem C [1 200mkD. Bpewms
pa3psna RC-uenouku cocraBiisieT B 3ToM cityyae Benununnay R,C [1100mc, moatomy
3a JJIMTENBHOCTh II€PUOJa BBIIPSIMIICHHOTO HANPSDKEHHS KOHAEHCATOp ycIeeT
paspsuuthess g0 Hanpspkerust 311B [0 311B7110mc/100mc  [1 280B
CrnenoBarenbHO, BBIXOJHOE HampshkeHue Koiebsercss ot BenuuuHbl 280 B 1o
BEJINYUHEI
311 B. Takum o0pa3oM, cpelHee 3HAUEHHE BBIIPSIMIICHHOTO HAMPSIKCHUS
cocraBmsiet U, 111280B11311B | 2] 1295B, a koaduiient mysbcanuii paped d |
max! Upux | Ugp | U | 16B 295B 10,054 .

[ToMHUMO €MKOCTHOTO CTJIQXKMBAIOLIETO QHIBTPA, A1l YMECHBIICHNS BEIMYUHBI
Iy IbCAIUH PUMEHSIOTCS/TAKIKE MHIYKTHBHBIE GUIBTPBI (CM. puC. 6).

/ /




Puc. 6. IHIyKTUBHBIN CTITaXXUBAIOIINHA (PUITBT.

WNupyKTUBHBII ¢bmIbTp B HEKOTOpPOM CMBICTIE SIBIIAETCA
IMPOTHUBOIIOJIOKHOCTBIO EMKOCTHOI'O — ITYJIbCAIIMU BBIXOHOT'O HAIIPAKCHUSA MUHU -
MAaJIbHBI IIPU MaJIbIX 3HAYCHHUAX COIPOTHUBJICHHSA HArpy3KHu. I[J'l?{ MHUHUMU3ALINNU
BEJIMYHMHBl MyJbCALMI IpH pacdyeTe HHAYKTUBHOTO (HIbTpa HEOOXOIUMO
coOmonare yenosue L/R, [ | IT.

EmkocTHBIE (QUIBTPBI HMEIOT XOpOINWE TOKa3aTend TMpH padoTe Ha
BBICOKOOMHYIO HArpys3Ky, WHAYKTHBHBIE — Ha HHU3KOOMHyl0. IHornma
MIPUMEHSIOTCS CTUIAXKUBAIOIIHE (QUIBTPHI 0OJiee CIIOKHOW CTPYKTYPHI, OTMHAKOBO
XOPOIIO MPOSBIIAIONHE ce0s mpy paboTe KaK Ha BBHICOKO-, TAK U HA HU3KOOMHYIO
Harpy3ky. Ha puc. 7 npuBesieH 0JJUH U3 BapUaHTOB TAKUX CMEIIAHHBIX (DHUIIBTPOB.

Puc. 7. InpyktuBHO-eMKOCTHOH [1-00pa3HbIii critaXuBaronmi GuIbTp

Bo Bcex paccMOTpPEHHBIX CXEMax BBINPSIMMUTENEH BBIXOJHOE HAINpPSDKEHHE HE
MIPEBOCXOIUT aAMIUIMTYIHOTO 3HAUYEHUS BXOJAHOTO IEPEMEHHOTO HalPsKEHUS.
Ha ocHOBe IUOI0OB U KOHAEHCATOPOB CTPOATCS Takoke OOlee CIOXKHBIE CXEMBI,
MOCTOSIHHOE HANpsDKEHHE Ha BBIXOAE KOTOPBIX MOXET COCTaBIATh YABOCHHOE,
YTPOEHHOE, YYETBEPEHHOE U T.JA. AMIUIUTYJHOE 3HAYE€HUE BXOJHOTO HANPSKECHHUS.
Takue cxeMbl HOCIT Ha3BaHUE YyMHOdcumenu Hanpaxcenus. Ilpocreiien cxeMon
9TOro BHJA ABIAETCA cxema Jlazeepa.
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Puc. 8. Y noutens HampspkeHus Jlarrepa

Ora cxeMa IpuBeleHa Ha puc. 8. Bo BpeMs IONOKHUTEIBHOIO IMOJIyIEepHOnAa
BXOJHOIO HAIpsDKEHUS TIIpaBbli IO CXeMe KOHAEHCATOp 3apsbKaeTcs 1o
aMIUIMTYZAHOTO 3HaueHus BXOAHOro HampskeHus  |Ugyy, BO BpeMms
OTPULATENILHOTO HOJIyIIEpUOAa OH OKAa3bIBAeTCS OTKIIOYEH OT BXOJHOM Lenu, U
JeBbIH (110 cxeMe) KOHAeHcaTop 3apsxkaeTca A0 HanpspkeHUusS [ Ugyy. Ilockosbky
KOHJICHCATOPbl COEAMHEABl HIDKHUMH (110 cxeMme) OOKIaJkaMu, pa3HOCTh
MOTEHIMAIIOB MEXAY BEepXHUMH oOkiaakamu paBHa 2U,,. Tak, ncnonp3oBaHue
BXOJHOTO HaIpsHKeHHA ¢ JeWcTByromuM 3HaueHueM 220 B oOecneunBaer
BEJIMYKMHY BBIXOJHOTO HarpsbkeHus cxembl 2[1220B 71 2[1622B. Cnenyer, KOHEUHO,
YUHUTBIBATH, YTO IIPU HEAOCTATOUHO OOJBIINX 3HAUCHUSIX EMKOCTH KOHAEHCATOPOB
UX pa3psi IpUBEAET K TOMY, YTO BBIXOJHOE HAaNPsDKEHUE OyIeT HECKOIBKO MEHBIIIE
YKa3aHHOI'O 3HA4YEHHUS.

Konmponsusie eonpocul

1. Uem oOTnMYaeTcsi TEpPMAHMEBBIM IOJYNPOBOJAHUKOBBIM MO OT
KPEMHHUEBOTO?
2. [Touemy nHa puc. 13.1 mokazano, 94To nMpu 0OPaTHOM BKIIOUEHHH TOK

gepe3 U0 PaBeH HYIIIO, XOTS U3 (DOPMYIIBI €T0 BOIBT-aMIICPHONU XapaKTePUCTUKH
CJIeIyeT, 9TO OH paBeH HyJt0 Toapko mpu U [ 0?

3. Kakoe oOparHOoe HampspkeHHE JOJDKEH BBIIEPXKHUBATh JAUOJ TIPH
WCIIOJIb30BaHHUH €T0 B OJTHOIONYIEPUOTHOM BBITIpSIMUTENE?

4. [epeuncauts OCHOBHBIE JIOCTOMHCTBA u HEIOCTaTKU
JIBYXTIOJTYIEPHOAHOTO BBIIPSIMHUTEIS.

5. CrinaxuBatonmii QUIBTP BBIIPSAMUTENS] paccuMTaH Ha padoTy co
BXOJIHBIM HampspkeHueM uactotoil 50 I'm. MoXHO NI €ro HCmonb30BaTh IMPHU

gactoTe BxoaHoro Hanpsbkenusa 400 I'n? A mpu vactore 10 I'ni?

6. EMKOCTHOW M MHIYKTHBHBIA CrIIa)XKHBAONME (GHIBTPHI OJIUHAKOBO
xopotio pabotatot npu Harpyske 100 Om. Kakoii u3 HUX clielyeT UCIOJIb30BaTh



P YBEIIMYCHUH CONPOTUBICHHUS HArpy3ku no 1 kOm? Ilpu ero ymeHbIIeHUu 110
10 Om?

7. MO>KHO JIi IPUMEHUTH CXEMY YABOCHUS HATIPSIKESHHS JUIS TOBBIIICHHS
HanpspkeHus Oarapeiiku 1,5 B 1o 3 B?

Ilpozpamma nabopamopnoii pabomut

1. HOJ'IyLII/ITI) Yy nperogaBateiisl CXEMY BbIIIPAMUTEIIA.

2. C06paTI) CXECMY BBIIIPAMUTECIIA. Wzmenss CONPOTUBJICHUEC HArpys3KH,
CHATB 3aBUCUMOCTDL CPECIHCTO BHIXOAHOT'O HAITPSPKCHUSA U HeﬁCTByIOLHeFO 3HAUYCHUA
l'[yJ'II:C&L[I/Iﬁ OT CpPCAHCTO 3HAYCHHSA BBIXOAHOI'O TOKa BBINPAMUTEIIA. HpI/I 9TOM
Cp€AHEC 3HAUCHUE BBIXOAHOI'O HAIPAXKCHHUA U BHIXOAHOT'O TOKA CIEAYET USMEPATH
BOJIBTMETPOM U aMIIEPMETPOM IIOCTOSAHHOTO TOKa, a }Ief/'ICTByIOU.Iee 3HAYCHHUC
l'[yJ'II:C&L[I/Iﬁ — BOJIBTMCETPOM NIEPEMEHHOT'O TOKA.

3. Ilo momyuyeHHBIM pe3yjibTaTaM IOCTPOUTH TpaUK 3aBUCHUMOCTH
CpEeAHEro BHIXOJHOTO HAIPSDKEHMS BBIIPSAMUTEINS U ero KoddunrenTta mynbcanuii
OT CPEIHET0 3HAYEHHS BBIXOJHOTO TOKa. OOBSICHUTH MIOCTPOSHHBIE IPadUKH.

4, BeiOpaTh mapamMeTpbl UCCIEAYeMOW CXEeMbl JUIS  peali3alliu
yKa3aHHBIX MPENoJaBaTeleM 3HAYCHUH CONPOTHBICHUS HATPy3KH, BBIXOJHOTO
HanpspKeHus ¥ K03 duIeHTa myibcaini.

3 CoOpatb cxeMy C BBIOpaHHBIMH MapaMeTpaMu U U3MEPUTH BBIXOJAHOE
HarnpspKeHue U K03 QUIMEHT IMyJTbCarni.

Cooepocanue omuema

OT4eT JOKEH CoNepKaTh:
1. CxeMy BBIIPSIMUTEINS, YKa3aHHYIO MPENoJaBaTeieM.

2, Tabnuiy 3HaYeHWH CONPOTUBICHUH HArpy3Kd M COOTBETCTBYIOLINX
UM 3Ha4eHH{ CpeHEro BRIIPSAMICHHOTO HANPSDKEHHS U ICHCTBYIOIIEr0 3HAYeHHS
MyJIbCAUil.

3. INocTpoennsie rpauKy 3aBUCUMOCTH CPEIHETO 3HAYESHUS BHIXOJHOTO
HanpspKeHust 1 KoddduienTa mynbcaunii OT CpeIHEero 3Ha4eHUs BEIXOAHOTO TOKA.



4, OO0ocHOBaHKE BBIOOPA ITAPAMETPOB CXEMBI TS PeaTU3alny 3aJaHHbIX
IpenoAaBaTelleM 3HA4YE€HUN CONPOTUBICHHS HArpy3KH, CpPEIHErOo 3HAYEHUs
BBIXO/IHOTO HATIPSDKSHUS U KO PUITMEHTa ITyJIbCALI.

3 W3mepeHHble 3Hau€HHS BBIXOIHOTO HANPSDKEHHA M Kod(QuIMeHTa
MyJbCALUH IIPU 3aJJaHHOM IPEIoJaBaTelIeM 3HAaUCHUN COIPOTHUBIICHUS Harpy3KH.

Tema 3. CTABWJIUTPOH (4 uac)

cmabunumpon, ouod 3enepa, HanpsiceHue CMmaduIu3ayuY,
ougpepenyuanvroe conpomugieHue CmabUIUmMpoHa
napamempu4eckuti Cmabulu3amop HanpsiceHussd Kodphuyuenm
cmadunuzayul, MUHUMATbHBIL MOK CMAOUIU3AYUL,

MAKCUMATIbHBLIL MOK cma6uﬂu3auuu

ean padoThl.
OcBOWTh  METOMUKY  HW3MEPEHHS  TapaMeTpoB  MOJYNPOBOJHUKOBBIX
CTaOWIINTPOHOB.
HayuuTbcss NpOEKTHpOBaTH HAa OCHOBE MOJYMPOBOJAHHKOBOIO CTaOMIHUTPOHA
CTaOWIIM3aTOPOB HATIPSDKEHHS 1 CHUMATh UX XapaKTEPUCTUKH.

[Iupokoe mnpUMeHEHHE B JNEKTPOHHKE HAXOIAT JTUOIBI  CIIEHHAIBHOM
KOHCTPYKIUH, THITUYHAs BOJIbT-aMIIEPHAs XapaKTEpUCTHKA KOTOPBIX IIPUBE/ICHA Ha
puc. 1. OTu ycrpoiicTBa HOCST Ha3BaHUE CMAOUIUMPOHLI WA OU0dbl 3enepa.
[Mpsmas BetBr BAX Takux NONYyNPOBOAHUKOBBIX NPHUOOPOB MPaKTHYECKH HE
otnnyaercs oT npsmoit BetBu BAX nuoznos. [Ipu oOpaTHOM ke HANpsHKEHUH TOK
Yyepe3 CTabMITUTPOH PE3KO BO3pacTaeT NPH MPEBBINICHUH HAPSDKEHUEM HEKOTOPOTO
nopora.

I, mA,
40
U | [ UB
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aHolt

KaToj =20
-40
-60



Puc. 1. YcnoBHbele obo3HadeHus crabmwmtpona (cnesa — no ['OCT) u
TUIMUYHBIN BUJI €70 BOJBT-aMIIEPHOM XapaKTepPUCTUKU

YnoMsHyTOe HOPOroBOe 3HaUEHHUE HAIIPSHKEHHS HOCUT HA3BAHUE HANPANCEHUe
cmabunuzayuu U, a kodpduuuent nakimona BAX npu U IUcr
oupgepenyuanvroe conpomugnetie CTAOUIUTPOHA.

Yame Bcero CTaOWJIMTPOH HCHONB3YETCS B CXEMaX HApamMempuyecKux
cmabunuzamopos Hanpsixcenus (puc. 2). B mapamerpudeckoMm crabuimzatope
HampsDKEHUS  BBIXOJHOE  HAmpsDKEHWE  CHHUMAeTcsi Cco  CTabWiInTpoHa,
MOCJICIOBATENbHO  ITOJKIIOYEHHOTO  4Yepe3  CONPOTHBICHHWE K HCTOYHUKY
HampspkeHus. 1Ipm  W3MEHEHMHM HANpsDKEHHsT HMCTOYHHMKa pabodas Todka
crabunuTpoHa cmemaeTcss BBepx 1o BAX (yBemmumBaeTcs TOK —depe3
crabwintpon). Ilpu 3TOM nNajneHWe HANpsHKEHUS Ha CTAOMJIMTPOHE W3MEHSETCs
HE3HAYUTEIHHO, KaK 3TO MOKHO YBHJIETh U3 puc. 2. Cienyer oOpatuTh BHUMaHHE,
YTO CTAOMIIMTPOH Ha PHC. 2 BKJIIOYEH B 0OPaTHOM HAIPaBJICHUH 110 OTHOIICHHIO K
MOKa3aHHOMY Ha pHC. 1, ¥ M03TOMY ero paboyas TOUKa HaXOAUTCS (PaKTUIECKH Ha
obOpaTHO# BeTBH BAX.

(—"18 BIX

vy, 't, U,
Puc. 2. TlapameTprueckuil CTaOMIM3aTOP HAMIPSHKEHUS U IPUHIIUTI €70 PaboTHI

[TpuMeHsIst HECIOKHBIE TEOMETPUUYECKIE COOOPaXKEHUS, JIETKO MOKa3aTh, YTO

M3MEHEHUs BXOJTHOTO M BBIXOJTHOTO HAINPSDKEHUH CBSI3aHbI COOTHOIIEHUEM:

U LU LU L L /R U2 LUl LLIF /R UGy,

rjae I — muddepeHnranbHoe COTPOTHBICHUE CTAOMIUTPOHA, R — COMpoTHBIICHUE
MOJIKITFOUEHHOTO MOCTIEIOBATEILHO PE3UCTOPA.

Ornomenne |Ug/l Ugy: HaseIBAIOT Kko3¢hpuyuenmom cmabumusayuu. J{isa
napaMeTpUYecKOro CTaOMIM3aTopa HANpsDKeHUS KOI(PQUIMEHT cTaOuiIn3alum
paBeH OTHOIIEH!IO R/T.

K npyrum BaxkHBIM mapaMeTpaM CTa0HIMTPOHA OTHOCSITCS MHHUMAJIBHBIN H
MaKCUMaJbHBIH TOKM cradwin3anuu. [Ipy BeIMuuHe TOKa, MPOTEKAOIIEro yepe3
CTaOMIUTPOH, MEHBIICH, YeM MWUHUMAIBHBIA TOK CTaOwmm3amud |y, padodas
TOYKAa CXOMUT C JIMHEHHOro yuacTka ero BAX, ero muddepenimaipaoe
COMPOTHUBIICHHE YBEJIUUYUBACTCA, M €r0 HCIOJIb30BaHHE I CTaOWIM3alMU



HANpsOKEHUs] CTAaHOBHUTCS HEBO3MOXHBIM. Eciu jke 3HayeHHWe TOKa dYepes
CTaOMIINTPOH MPEBBIIIACT MAKCUMAIBHBINA TOK CTAOMIU3AIMH |yaxc, B CTAOMIUTPOHE
HAYMHAIOTCS HEOOPaTHMbIE H3MEHEHHSI, KOTOPBIE MOTYT 3aKOHUYNTHCS BBIXOI0M €TO
U3 CTPOSL.

IIpumep 1. CocTaBUTH CXeMy apaMETPUIECKOTO CTAOUIN3aTOPA HAPSHKEHUS
¢ ucrionp3oBanueM crabunurpona KC156, uMeromero cie- Iyromue napaMeTpsl:
U C 5,6B, lLum ) 3MA, lyae [ 55MA, rC400M nipu 1uamna3oHe U3MEHEHUS
BxoaHoro HampsokeHus 30..50 B. Berumciuth ko3¢ @uimeHT cradunuzanud u
JIMAITa30H H3MEHEHHS CONPOTUBIICHHS HATPY3KH.

Pewienue. BeibepeM BennunHy TOKa, IPOTEKAIOLIET0 Yepe3 CTaOMIUTPOH, Ha
HIDKHEW TpaHuIe Tuana3oHa 3HaYeHUH BXOJHOTO HaNpsbkeHus, papHoi 20 MA. Ota
BEJIMYMHA CYIIECTBEHHO IIPEBHIIIACT MUHUMAIBHOE 3HAYEHHE TOKA CTAOMIN3AIHH.
[IpoBens HATPY309HYIO MIPSMYTO, COOTBETCTBYIOIIYIO BRIOpaHHOM padodel TOUKe U
BxoaHOMYy HampspkeHnio 30 B (puc. 3), Halimem 3HaueHue comnmpoTuBiIeHUs R B
cxeMe, MmokasanHoi Ha puc. 2: R [ 30B/25MA [11,2xkOwm . [Ipu naHHOM 3HAaYEHHUH
compotuBiieHHss R BxojHoe Hampsbkenue 50 B BbI3biBaeT IMpoTekaHue uepes
crabmwmmtpon Toka MeHee 40 MA (mo puc. 3), YTO CYIIECTBEHHO MEHBIIE
MaKCHMaJbHO JOIYCTUMOIO 3HaueHus Toka crabwimsanuu. Koadduuuent
CTabHIM3aMH TOCTPOSHHOTO CTAbHIN3aTOpa JOJDKEH COCTABISITh BENUUYMHY R/r

11,2k0M /400Mm [ | 30, T.e. pu M3MEHEHHH BXOAHOTO HampsukeHus Ha 20 B (Bech
JIMana3oH BO3MOKHBIX 3HAYEHHI) BBIXOJAHOE MEHsETCs Ha BenunHy MeHee 1 B.

11, MA

30B _
25MA ~

R= 1,2 kOm

L‘anxv B
10 20 30 40 50

Puc. 3. TIlpoexTupoBatue crabunu3aropa HanpspkeHus (mpumep 1)

[NockonbpKy Ipy MUHHMAJIBHOM 3Ha4YeHUH BXOAHOTO HampspkeHus 30 B Tok
4yepe3 CTAOWIUTPOH HMMeeT BbIOpaHHOE 3HaudeHune 20 MA, 4YTO CYIIECTBEHHO
NPEBBIIACT MHHAMAQJIBHBIA TOK CTa0WiIM3alMd, OT  IapaMEeTPUYECKOTro
cTabmin3aTopa MOKHO OTBETBHUTH BO BHEIIHIOO IIeNb TOK 10 | 115 MA. [Ipu atom
yepe3 pEe3UCTOp NOo-TpexHeMy Oyzaer mnporekaTb Tok 20 MA, TOK uepes



crabuutpon Oyzner paBusatbes 5 MA. Toky 15 MA npu Hanpspbkenuu 5,6 B
COOTBETCTBYET corpoTuBieHNe HAarpy3ku 370 Om. MTak, conpoTHBIIeHNE HArpy3Ku
pa3paboTaHHOTO CTabWIIM3aTopa MOXXET NMpUHHMarh 3HavyeHus ot 370 Om 1o
0ECKOHEUHOCTH.

Jpyroe mpuMmeHeHHE CTaOWINTPOHa — YMEHBIICHHUE W3MEHSIOIIETOCS BO
BPEMEHH CUTHANA Ha PUKCUpyemMyro BennduHy (puc. 4).
' Upin=max(U—Ug ,0)
U

Puc. 14.4. TlonmxeHue ypoBHsI CUTHAIA Ha (DUKCUPYEMYO BEITHUUHY

Ecnu BxoHOE HanpshkeHne MeHblie HarpsokeHus: Uy, TOK 4epe3 CTa0ITUTPOH
OTCYTCTBYET, ¥ BBIXOJTHOE HAIPsHDKCHUE PaBHO HYIIO (MHTEpBAll BpeMeHH t;...1 Ha
puc. 4). B mpoTHBHOM ciy4yae BBIXOJHOC HAIpPSDKCHHE MEHBIIIE BXOJHOTO Ha
BemmauHy U,,.

OrnrcaHHyI0 CXeMy MOXKHO TaKXKe pacCMaTpUBaTh KaK TIOPOTOBOE YCTPOHCTBO
— Kak TONBKO BXOIHOE HAmpsDKeHHE mpeBbimaeT 3HaueHue U, TOk depes
pe3uctop R nmpuHUMaeT OTIMYHOE OT HyJISI 3HAUCHUE.

Konmponsuwie sonpocul

1. MoxHO U B CTAaHJAAPTHBIX BBIIPAMUTCIIBHBIX CXE€MaxX 3aMCHUTH
JANObI CT8.6I/IJ'II/ITpOHaMI/I?

2. Kakumu cBoiictBamMu oOsiafaer IOC/IEAOBATEIbHOE COCIUHEHUE
cTabUIMTPOHOB (00a CTAOMIIMTPOHA BKIIOUEHBI B OJJHOM HATpPaBICHUH)?

3. Kakumu  cBoiictBamu  oOsiafiaeT  mapajuielbHOE — COCIUHEHUE
CTaOWINTPOHOB (CTAOMIUTPOHBI BKIIFOUEHBI B IPOTHUBOIIOJIOKHBIX HAMPABICHHSX)?

4, MoxeT U HanpsbKeHHe CTaOWiIM3alud CTaOWIMTPOHA MPUHUMATh
OTpHUIATENIEHOE 3HAUCHHUE?

5. Kakue neiictBust  cienyeT  NpPEANPHHATh, 4YTOOBI  TTOBBICHUTH
KoapunmeHT cTabnnn3anun mapaMeTpuIeckoro CTaduIN3aTopa HapsHDKEHUs, He
M3MEHSIsl TU cTabuiuTpoHa?



6. Haiitn mageHme HampspkeHHs Ha CTAOWIMTPOHE, Yepe3 KOTOPBIHA
nporekaer ToK |Imun | | Imake 1/2 .

7. Kakoii BexogHO# curaan 0yaer GopMupoOBaThCs CXeMOH, TOKa3aHHOMH
Ha puc. 4, IPU UCTIOJIH30BAHUH OTPHUIIATENIFHOTO BXOIHOTO CHTHaja?

Ilpozpamma nabopamopnoit pabomut

1. [Momyunts y mpemonaBaTenst CTAOMIUTPOH JUIS HCCIEIOBAHUHA H
BEJIMYMHY €r0 MAaKCHMAJIHOTO TOKAa CTaOMITH3alliH.

2, [Moaxmo4nB cTaOUIUTPOH K HCTOYHUKY ITIOCTOSTHHOTO TOKA U M3MEHSS
BEJIMYMHY 3TOTO TOKA, ONPENCNIUTh 3HAYCHUsS HampspkeHus cradbmmmzammd U,
MHHHUMAJIBHOTO TOKA CTAOMITH3AIMH |y, U UGG EPEHIINATBHOTO COMPOTUBIICHUA I
J17151 3TOTO CHATH 3aBUCUMOCTD AU GEepeHITATBHOTO COMPOTHUBIICHHUS OT TOKA Uepe3
crabwutpon 1. TIpu 3ToM BeiM4KHY ' HEOOXOAUMO BBIYUCIATH CIIEIYHOIIIM
obOpazom: mpu Toke | cuenarb HeOojblioe mpuparieHue Toka [ | u u3MepuTh
BO3HHKAIOIIEE [TPU ITOM MPHPaLICHUE TTaAeHNs HAPsDKEHUs Ha ctabunurpone [ U
. Beraucaute auddepeHnuansHoe COIPOTUBICHHE KaK OTHOIICHUE NPHPALICHUIT
Hanpspkenust wtoka r [ [ U/ 11

3. [Moctpoennsnii  Tpadguk (puc. 5) JOKEeH conmeparb clabo
MCHSIIOLIYIOCS YacTh, CPSIHUI YPOBEHb KOTOPOH onpenessieT audhepeHunatbHoe
CONPOTHUBIICHUE CTAOMIUTPOHA. TO 3HaYEeHHE TOKA, TIPX KOTOPOM HAUYHUHAETCS POCT
JnuddepeHInanTbHOr0 COMPOTUBIICHNUS, SBISETCS 3HAYCHHEM MHHHMAIBHOTO TOKA
CTaOWIM3alMy, a MaJeHUEe HANpPsDKCHUS Ha CTaOMIMTPOHE NPU JaHHOM 3HAUYCHUH
HPOTEKAIOIIEr0 TOKA SBIISCTCS HAIPSDKCHHEM CTaOUITH3aLHH.

Imm [

Puc. 14.5. OnpeneneHne OCHOBHBIX NTapaMeTPOB CTAOMIINTPOHA

4, Pa3paboTaTh cXeMy mapaMeTpu4ecKoro CTabMIn3aTopa HampsKSHUs,



MMEIOILIETO 33J]aHHBIN MpernoaaBatesieM KodppuuueHT cradunuzanuu. [Ipu sTom
cleyeT MMETh B BHUJY, YTO, €CIH CTAOWJIMTPOH HUMEET HEJAOCTATOYHO Malloe
T PepeHIUanbHOe COMPOTUBICHHE, TO €r0 MOXHO YMEHBIINUTh, COCTUHSS
HECKOJIbKO OJTHOTHITHBIX CTAOMIUTPOHOB ITapaLIEIbHO.

5, CoOpaTtp pa3pa0oTaHHYID CXeMy H H3MEpHTh KO3(D(HUIHECHT
crabunmsanuu. CpaBHUTH C 3aJaHHBIM 3HAUYCHHUCM.

6. Onpenenuts  JOMYCTHMBIM — IWAama3oH  W3MEHEHUS  HarpysKd
pa3paboranHoro crabunusaropa. i 3TOro Ipu MHHUMAJIbHOM pacyeTHOM
3HAUYE€HUU BXOJHOIO HAIPSDKEHUS CHATH 3aBUCHUMOCTB BBIXOJHOIO HAIPSKEHUS OT
CONPOTHUBIIEHUS] MOJAKIOYaeMOW Harpy3ku. TOT JAMana3oH CONPOTHUBIEHUS
Harpy3ku, IpH KOTOPOM BBIXOJHOE HAIPSKEHUE COXPAHSET CBOE 3HAYCHHE, U
ABIIIETCS UCKOMBIM JAMana3oHOM. PaccumTarh nuama3oH HW3MEHEHHUs Harpys3ku,
OCHOBBIBASICh Ha IapaMeTpax CTaOMIMTPOHA U pa3paboTaHHOU cxembl. CpaBHUTH
paccUUTaHHBINA U H3MEPEHHBIN NHANa30HbL.

Cooepiwcanue omuema

OT4eT JOmKEH CoNlepKaTh:

1. W3mepeHHyto 3aBHCHMOCTh AU (GEPEHINATBHOTO COMPOTHUBICHHS
CTaOMIINTPOHA OT MPOTEKAIOIIEr0 Yepe3 Hero TOKa.

2. OnpeneneHHHe us3 HOHy‘{eHHOI;'I 3aBUCHUMOCTH TJIABHOC 3HAYCHUC
):[I/I(b(bepeHHI/IaHI)HOFO COIIPOTHUBJICHUA U 3HAYCHUS HAIIPSAKCHUS CTa6I/IJ'II/I3aIII/II/I u
MHHHUMAJIBHOT'O TOKa CTa6I/IJ'lI/I3aHHI/I.

3. PazpaboranHyro  cxemy  mapameTpuueckoro  crabuimzaropa
HAMPSDKSHUS ¢ 3aTAaHHBIM MperoaBareneM ko3 huimeHToM cTabunu3amu.

4. N3mepenHoe 3HaueHne KodpuireHTa cTabum3aniu crabunmsaropa
C OTHCAHUEM TIPOIETYPHI €r0 U3MEPCHHUSI.

5, OlieHKyY Mana3oHa JOMYCTUMbIX 3HAYCHU I COMPOTUBIICHHUS HATPY3KH
crabuinzartopa.

I/ISMepCHHy}O 3aBUCUMOCTDL BBIXOJHOI'O HAIPSAXKCHUA CTaﬁnnmaTopa oT

COIIPOTHUBJICHHS HAIrpy3KHU.

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



amoo, Kamoo, YApasisiouuil 21eKmpoo,
MPexsNeKmpOOHbIIL MUPUCTNOD, MPUHUCITOD,
08YXINIEKMPOOHbBLL MUPUCMOP, OUHUCIIOP, MOK
CRpAMNEHUS, HANPSAJICEHUE NEPEKTIOYeHUS,
MUPUCMOPHBIL Pe2YISMOP MOWHOCHU

ean padoThl.
N3yunTh OCHOBHBIE CTPYKTYPHI THPUCTOPOB, HX OCHOBHEIE ITAPaMETPHI.
Hayuutscss coOuparh THUPHUCTOPHBIA PETYIATOP MOIIMHOCTH, CHHUMATh €ro
OCHOBHEIC XapaKTCPUCTHKH.

TupucTop sBIsIETCS HENMMHEHHBIM MOTYPOBOIHIUKOBBIM IPUOOPOM,
MPEICTABISIFONIMM OO0 YeThIPE MOTYPOBOHUKOBBIX CIIOSI PA3HBIX THIIOB
npoBoumoctH (puc. 1). TupucTop comepxut Tpu P-n nepexoaa. Kak npasuiio,
TUPUCTOP UMEET TPH INEKTPOJA, HA3BIBAEMBIX AHOO, KAmoO W YNpAaGsiowull
anexkmpod. Taxoll TUPUCTOP HA3BIBACTCS MPEXINEKMPOOHbLI MUPUCTIOP WIH
mpunucmop. TupucTop 6e3 ynpaBIsIOLIETO IEKTPO/Ia Ha3bIBACTCS
08YX21eKMPOOHbIM MUPUCHOPOM, AT OUHUCHIOPOM.

aHox

YIPaB/IAOLIMi
INEKTO]
MIEKTON

i
p
n
p

n
(L KaToz

Puc. 1. CtpykTypa THpUCTOpa U €ro 0003HauYECHUE

BAX tupucropa colepKUT Yy4acTOK C OTPHLATENbHBIM AU(QepeHIHaNIbHBIM
COIIPOTHBIICHUEM U SIBISCTCS XapaKTepUCTHKOI S-Tuma (puc. 2).

[y-l:lcnp Iy2>[_\’l

Puc. 2. BAX tupucropa



C yBenMueHHEM TOKa YIIPABIIAIOMIETO AJIEKTpoIa majaromuil yaactok BAX
TUPUCTOPA YMEHbIIAETCA U IPH NOCTIKEHUHM BEIMYMHBI |y MCUE3aeT COBCEM.
JlaHHOE 3HaYeHUE TOKA YIPABIISIOIIETO IEKTPOa Ha3bIBACTCS MOKOM CHPAMAEHUA
THUPUCTOPA.

PaccmoTpum cxemy, nzoOpakeHHyt0 Ha puc. 3. Pexxum paboThl JUHUCTOPA B
3TOM cxeMe ompeensaercs nepeceueHneM BAX nuHUCTOpa U HATPY309HOM IPSIMOH
| 00U CUD/Ry (puc. 4). Tlpu HyneBOM 3HAYSHHH BXOAHOTO HAIMPSKEHHS TOK
Yyepe3 JUHHCTOP Talke MMeeT HylieBoe 3HaueHHe. C yBeIMYEeHHEM BXOIHOTO
HANpsOKCHUs] Harpy3o4Has MpsMasl IepeMellaeTcsi BIpaBo, M padodas ToyKa
MOCJIeI0BaTeILHO 3aHUMaeT no3umuu 1, 2, 3,4 u 5.

(Vn\ Rn
Puc. 2. Tupucrop cHarpy3koi

[Tpu 3TOM TOK Yepe3 AMHHUCTOP UMEET BENHYHMHY, ONM3KYIO K HYJIO, U MO3TOMY
TOBOPSIT, YTO TUPUCTOP 3akpuim. Eciu mpu nojoxeHuu paboueidl TOuku 5 eine
YBEJIMYUTh BXOJHOE HAmpsHKeHHe, TO paboyas TOYKA JAWHHUCTOPA CKAauyKOM
MIEPEMECTHUTCS B TTOJIOKEHKE 6, TOK Yepe3 ANHUCTOP PE3KO YBEIHUUTCS, a IaJICHUE
HamnpsDKEHUST Ha HEM pEe3KO yMEHBIIUTCS. B 3TOM cirydae TOBOPSIT, YTO TUPUCTOP
OmKpulAcA. 3HAUCHUE BXOJHOIO HANpPSDKEHUS, IPU  KOTOPOM  THUPHUCTOP
OTKpBIBAETCS, HAa3bIBACTCS Hanpsidicenuem nepexniodenus tupucropa. Ilpu
JanbHEHIIeM yBEIMYEHWM BXOJHOTO HampspkeHHs pabodas Touka Oyner
nepeMeInaTbcsl B HalpaBleHu! 1oyioxkeHus 7. Ecnu Teneph yMeHbIIATh BXOIHOE
HalpspkeHue, To pabodas Touyka OynerT 3aHuUMaTh moioxenus 6, 8, 9 u 10.
JanbHeilliee yMEHbIIEHHE BXOAHOIO HANpPsDKEHMS BBI3OBET CKaukooOpaszHoe
nepemelleHne padodell TOUKH B TIOJIOKEHHUE 2, U Jlasiee — B nojoxenue 1 u 0.



Puc. 4.  Tlonoxenus
paboueii Touku TUHKHCTOpA
npu BKJIFOUCHHUE
JUHUCTOPA

Takum o6pa3om, B cxeme, MOKa3aHHOW Ha PUC. 3, MPU 3HAYCHUSIX BXOTHOTO
HaNpsDKEHUs,, MEHBIIMX HEKOTOPOTO IOPOTOBOTO 3HAYEHHsI, TOK Yepe3 HarpysKy
MPAaKTUYECKH OTCYTCTBYET, a BCE HANpsDKEHHE TMajaeT Ha AuHUcTope. Ecmm ke
BXOJHOE€ HAaIpsDKEHWE TMpPEBBIMIAeT J3TO IOPOrOBOE 3HAYEHHE, JWHHCTOP
OTKpBIBAETCs, XU BXOJHOE HAIIPsDKEHHE IpUKIaabIBaeTcss K Harpyske. [lpuuem
Temnepb, ISl TOr0 4TOOBI CHOBA 3aKPBITh AMHHUCTOP, HEOOXOIUMO OYEHb CHIIBHO
MTOHU3UTH BXOJHOE HANPSHKEHNE, HA MIPAKTUKE — TOYTH JI0 HYJIS.

PaccmoTpeHHOE CBOMCTBO TUPUCTOPHBIX CXEM HAXOAUT IPUMEHEHHE B CaMbIX
pa3sHBIX TOPOTOBBIX CXEMaxX, BKIIIOYAs CXEMbl 3aIUTHl OT IEPEHANPSKECHUs,
KOPOTKOTO 3aMBbIKaHHUS, a TAaKK€ pEJaKCallMOHHbIe TIeHeparopsl.  Jlpyroe
pacnpocTpaHEHHOE NPUMEHEHHE THUPUCTOPOB — PETYJSATOPHl MOIIHOCTH JUIS
moTpeduTeNel MEPEeMEHHOTO  JJIEKTPUYECKOTO  TOKa. TummdHas  cxema
THPUCTOPHOTO PETYJIATOpPa MOIMHOCTH IpuBeAeHa Ha puc. 5. Harpyska
MOJKITIOYAETCd K HWCTOYHHUKY MEPEMEHHOTO HAmNpsDKEHHS IOCIEIOBATENBHO — C
JTMOHBIM MOCTOM, B THarOHAIb KOTOPOTO BKIIFOUYEH TPEXAIIEKTPOIHBINA THPHCTOP.



U, sin(w?)

cxema
ynpasienus

Puc. 5. TupuCTOpHBII PETYISATOP MOLUTHOCTH

HanpsxeHue npukiaasiBaeTcs K THPUCTOPY BCErzia B OJHOM HampasiieHHH. Ecin
OBbI TUPUCTOP OBLT BCETIa OTKPBIT, BXOAHOE HAIPSKEHHE IMOJIHOCTRIO 11a/1aJ10 Obl Ha
Harpys3ke. Eciu Ob1 OH ObLI Beerzia 3aKphIT, HallpsDKEHUE HOTHOCTHIO Iaajo Obl Ha
HEM, a He Ha Harpyske. Eciu THpHCTOp 4acTh BPEMEHU HAXOJUTCS B OTKPHITOM
COCTOSIHUHM, @ 4YacThb — B 3aKpPBITOM, TO BXOJHOE HANpsKEHHE TOJBKO YacTb
BPEMEHU OKa3bIBAETCA IPHUIOKEHHBIM K Harpy3Ke, M YCpPEIHEHHas MOIIHOCTb,
paccemBaeMas Ha Hel, OKa3bIBaeTCSI MEHBIIE HOMHMHAIBHOW. (11 Toro 4ToObI
HEPEBECTH TUPUCTOP B OTKPBITOE COCTOSIHUE, IOCTATOYHO [I0JATh B YIIPABIAIOIUI
9NIEKTPOJ, TOK, BEJIMYMHA KOTOPOrO, MO KpaifHel Mepe, He MEHBIIE TOKa
cupsimiesus le,. B 3ToM ciydae naparomuii yuactok BAX tupucropa ucuesaer, u
TUPHUCTOP NEPEKII0YaeTCa B OTKPHITOE COCTOSIHUE (HAIIpUMeEp, U3 COCTOsAHUA 4 B
cocTosiHue 8 Ha puc. 4). CHOBa 3aKPBITHCS TUPUCTOP CMOJKET, TOJIBKO €CIIU ITaJIeHUe
HanpsDKEHUsT Ha HEM JOCTUTHET HyJeBoro 3HaueHus. Ilpum ucnons3oBaHun
MEPEMEHHOr0 HAINpPsDKEHUs] 3TO MPOUCXOJUT caMO COOOH, JBa pa3a 3a HEpPHOL.
[JuarpaMmbl paGOTBI THPUCTOPHOTO PETyJIATOPA MOLTHOCTH NPUBEIECHHI Ha puC. 6.

Cxema ympaBleHHUs, BXOZSIas B COCTaB PEryJATOpa, BBIAAET KOPOTKHUM
HMITYJIbC TOKA, 33JepP’KaHHBI OTHOCHTEIbHO MoMeHTa Bpemenu Ugsini "1t 10
Ha BpeMs 33Jep:KKU t, U uMelomuil aMIIMTY/ly, HE MEHBILYIO, YeM |qp. MIMITynbce
TOKa MOCTYNAaeT Ha YNPaBISIOMMN 3JIEKTPOA THUPUCTOpPAa U OTKPBIBAET €ro.
Tupucrop ocraercs OTKPBITBIM J0 TOTO MOMEHTa, KOTJa BXOJHOE IepeMEHHOE
HaIpsKEHUE He IPUMET HyJleBoe 3HaueHue. [lociie 9Toro oH 3akpoeTcs 10 Ipuxoaa
CIIEYIOLIETO UMITyJIbCA, BEIJABAEMOI0 CXEMOM yNIpaBICHHUS.



"Uy sin(wt)
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Puc. 6. [IlnarpamMmbl pabOThI THPHCTOPHOTO PETYIATOPAa MOIIHOCTH

VYcTpolicTBa yripaBieHus Ui THPUCTOPHBIX PETYIISITOPOB MOIIIHOCTH CTPOSTCS
10 pa3HbIM cxemaM. [IpuHImI ux paboThl COCTOMT B cienyromeM. Kak Tonbko
BHEIIHee HaNpsHKEHHE JOCTUTHET HyJIEBOI'O 3HAUCHHUS (@ B 9TOM Cilydae TUPHCTOP
00s13aTeNBbHO 3aKpOeTCs), 3alyCKaeTCsl MIEKTPOHHOE pelie BPeMEeHH, COOpaHHOE,
HampuMep, Ha OCHOBE XKIyIIero MyJlbTUBHOpaTopa. Pene Bpemenu BrIpadaTeiBacT
UMITyJIbC HANPSDKEHUS, 3aJep)KaHHBI OTHOCHUTENBHO HAYaJIbHOTO MOMEHTa
BpemeHu. Kak mpaBuigo, B THPHUCTOPHBIX  PETYISATOpPax  MOIIHOCTH
NPEIyCMaTpPUBAETCSl  PETYJIMPOBKAa BPEMEHH  3a/IEPXKKH, YTO  ITO3BOJISIET
PEryIUpOBaTh BEIIMYMHY MOIIIHOCTH, ITOTPEOIIIEMYIO Harpy3KOH.

TupuctopHble PErynsTOpsl MPUMEHSIOTCS ISl PErYIHPOBAHHUS MOIIHOCTH
JJaMII HAKaJIMBAaHHUS, HArpeBaTENIbHBIX AJIEMEHTOB, JJIEKTPOMOTOPOB, T.€. TaKUX
norpeduTener, M KOTOPhIX (opMa NHTAIOMIETO HAMPSKEHHWS HE HWMEeT
HMPUHIUINAIBHOTO 3HAUYEHHUSL.

Konmponsnsie éonpocui

1. MoxHO 1| JAHUCTOP B CXEME€ 3aMCHUTH TPEXIJICKTPOIHBIM
TUPUCTOPOM?

2. Mo0:KHO JIF UCTIOJTB30BaTh TUPHUCTOPLI JJI4 BBIIPAMIICHUS ICPEMEHHOTO

HanpsDKEeHUs?

3. 3aKpoeTcsi JIM OTKPBITBIA THPHUCTOP, €CIM TOK YHPABIISIOIIETO
3JIEKTPOIa IPUMET HyJIEBOE 3HaUeHue?
4. 3adeM B cXeMe TUPHUCTOPHOTO PETYJSATOPAa MOITHOCTH HCIOJB3YETCS

JIBYXTIOJTYIEPHUOIHBIN BHITIPSIMUTEIb?

5. Ecnu Harpy3ky noJkitoyaTh K MCTOYHUKY MEPEMEHHOIO HAIPSKEHUS
4yepe3 peocTar, TO MOXHO MOJIYYHUTh PETYJSTOP MOIIHOCTU. B uem cocrout



MPEUMYILIECTBO THUPUCTOPHOIO PEryIATOpPa MOIIMHOCTH IIEPEr PETYJIATOPOM Ha
OCHOBE peocTara’?

6. Kak n3MensTcs cBoWCTBa TUPUCTOPHOIO PETYIATOPA MOIIHOCTH NPH
U3MEHEHUH CONPOTHUBJICHUS HATPY3KH, TOAKIIOYaEMON K HEMY?

7. Kak n3mMensiTcs cBOHCTBa THPUCTOPHOTO PETryJIATOpa MOIIHOCTH, €CITH
M3MEHSTCS TapaMeTPhl BXOJHOTO HANPSHKEHUS: €T0 aMIUTUTY1a MITK yacToTa?

Ilpozpamma nabopamopmuoii pabomuol

1. HOJIy‘{I/ITI) Yy nperojgaBateiist TUPUCTOP A1 UCCICAOBAHNA.

2, CHSTb 3aBUCHMOCTb HANPSDKCHUS MEPEKIIOYEHUs] THpPHCTOpa OT
BEJIMUMHBI TOKA YIIPaBIIAIONIEro 3j1eKkTpona. s 3Toro codpars cxemy COINIACHO
puc. 15.7.

Puc. 7. IsmepeHne HanpsKeHUs TOKa THPUCTOPA

3auKcupoBaB 3HAYEHUE TOKA YIPABIIAIOIIETO 3JIEKTPOAA, U3MEHATh BXOJIHOE
HaNpsOKCHHE CXEeMBl OT HYJIEBOW BEJIMYMHEI JO MOMEHTa OTKPBITHS
MEPEKITIOUEHsT THPUCTOPA, ONPENEIUTh KOTOPBIM MOXHO IO MOKa3aHUSIM
amnepmeTpa. BxonHoe HanpsKeHHE CXeMbl B MOMEHT OTKPBITHS THPHCTOpA U
Oyzer SBISATHCS HAINPSDKEHUEM TEPEKIIOUYEHUS] THUPUCTOpA IIPH JIAHHOM
3HAUYEHHUHU TOKA YIIPaBIIAIOIIEr0 MIEKTPOa.
Conpotusienue R rnpu 3THX U3MEpEeHHsIX CieayeT BEIOpaTh TakuM oOpas3oM,
YTOOBI MPHU OTKPHITOM THPHUCTOpPE TOK depe3 Hero He mpesblman 2-3 A (wim
3HA4YEHMs, YKa3aHHOTO [IPENOAaBaTeIeM).

3. [MomyunB y mpemomaBaTensl CXEMy YIpaBICHHS, COOpaTh CXeMy
TUPHUCTOPHOTO PETYJIITOpa MOIIHOCTH Oe3 THpHUCTOpa 1 06e3 Harpy3ku

(puc. 8).



Uy sin(w?)

Puc. 8. I3amepeHue napamMeTpoB BEIXOJHOTO CUTHAJIA CXEMBbI
yIIpaBICHUS

W3MepuTh mapamMeTphbl BBIXOJHOTO CUTHAIA CXEMBI YIIPABIICHHS
BpEMA 3aACPIKKHU, JIIUTCIIBHOCTD U aMIUIUTYy UMITYJIbCA.

4, OcHOBBIBasIiCb Ha U3MCPCHHBIX ITapaMETpax BbIXOAHOI'0 CHI'HaJIa
CXEMBI YNpPaBJICHHA, MOAKIIOUUTh K €€ BBIXOAY 4YEpE3 PE3UCTOP YHMPABIIOMIUI
ANEKTPOA TUpHcTopa (cormacHo puc. 5). CONpPOTHBICHUE PE3HCTOpa BHIOPATH
TaKHM, 4TOOBI AMIUIMTYIHOMY 3HAQYCHHUIO HMMITYJIbCa HAIPsKCHUS, BbIIaBA€MOI'O
CXEMOi1 yrpaBJIeHusl, COOTBETCTBOBAJIO 3HAYCHUE TOKA YIPABIISIOIIETO JJICKTPO/IA,
paBHOE TOKY crpsimieHus. [IoJKITI0YUTh K COOPaHHON CXxeMe Harpy3Ky COTJIaCHO
puc. 5.

5, [Mogate Ha BXOJ COOPAHHOTO PETYJATOPa MOLIHOCTH IEPEMEHHOE
HanpspKeHHe. 3apucoBaTh OCIMIUIOTPAMMBl HANPSOHKEHWH HA BXOJE PETYIsTOpa
MOIITHOCTH, Ha Harpy3Ke, Ha THPUCTOPE 1 HA BBIXOJIE CXEMBI yIIPABIICHHS.

Cooepircanue omuema

OT4eT JOKEH CoNlepKaTh:

1. Tabnuily wu3MepeHHl 3aBHCUMOCTH HANPSKEHUs IEPEKITIOUCHUS
TUPUCTOPA OT TOKA YIPABIISIOMIETO MIEKTPOA.

2, I'paduk 3aBUCHMOCTH HANIPSKEHUS IEPEKITIOUEHHS] THPHCTOPA OT TOKA
YHPaBIIAIOMETO MEKTPOAA.

3. CxeMy THPHUCTOPHOTO PEryJsiTOpa MOIIHOCTH.

4. OCHI/IJ'IJ'IOFpaMMI)I HaHpﬂ)I(eHI/Iﬁ Ha BXOJ€ THUPUCTOPHOI'O PEryjiaropa
MOIITHOCTH, Ha HArpy3Ke, Ha TUPUCTOPE U HA BbIXOAC CXCMbI YIIPABJICHHA.

Tema 5. UcciienoBanne dnekTpoxkapanorpada. 3axiawdenue (2 yac).
Mecto npoBeAeHUSA: AKKPEOUTALMOHHO-CUMYJSIIHOHHBIA 1eHTp IlIkossr
ouomenuiubel JIBOY. CrpykrypHas cxema W npuHOMI paboThl. ApredakTsl

3allUCH  AJIEKTPOKapAuorpaMMbl. IIpomeccsl Ha TpaHHLE JJIEKTPOJ —KOXKa.



Hcmonp3oBanne CUMYJILIMOHHOTO  MAaHCKEHA WM CTAaHAAapTU3UPOBAHHOTO

nauenTa. OneHKa TOYHOCTH NPH UHTeprpeTanus HopMaiabHoi OKT'.

JlaGopaTopHbie padoTsl (18 uac. B 7 cemecTpe)
Tema 6. DaexTposnuedanorpadus (4 yac).
Mecto mpoBeneHHS: AKKPEAWTAIMOHHO-CUMYJSIMMOHHBIA — meHTp  LlIkousst
ouomenuimabl [IBOY. CrpykrypHas cxema W NpHHOMO paboThL. ApredakTsl
3aliCH  AJIEKTpOdHIEhauIorpaMMbl.  [Iporiecchl Ha TpaHUIE DICKTPOA KOXKa.
Vcnonp30Banne CHUMYJSIHOHHOTO MaHEKeHa WM CTaHAapPTU3HPOBAHHOTO
nanuenTa. OeHKa TOYHOCTH NPH UHTEpIIpeTanus HopManbHoi D0I.
Tema 7. CniupomeTpus: onpeaejeHre (PyHKIUHM BHELIHET 0 IbIXaHUSA
(xu3HeHHasi eMkocTh jJerkux — JKEJI) (4 yac.).

Mecto mnpoBeneHus:: AKKpeAUTALHOHHO-CUMYJIIIUOHHBIA wLeHTp Llxossl
ouomenuiuuel JIBOY. BeimonHenne cnmpomerpun ¢ nomomnipto anmapara MIR,
Moens Spirolab.

Tema 8. UccinenoBanue akycTHYeCKOH IVIOTHOCTH M AKYCTHYECKOI0
CONMPOTHBJICHUS MojieJieii TkaHeil (4 Jac).

Mecto mpoBeneHus: Aymuropus MO611. OmpenencHne aKyCTHYECKOU
IUIOTHOCTH M aKyCTHYECKOTO COIPOTHBICHUS MOAENeH TKaHeil ¢ MOMOLIbIO
anmapara Y /JI - 01

Tema 9. UcciaenoBanue umMnenanca Mmojaeseil ouorkauei (4 yac.)

Mecto mposenenusi: Ayautopus M611. Omnpenenenue ummenanca MoAeeH
OMOTKaHEH C IMOMOIIBI0 HM3MEPHUTENIEH aMIUIUTYIHO-YaCTOTHBIX XapaKTEePUCTHK
61000BEKTOB.

Tema 10. HcciaenoBaHue ONTHYECKOH IUIOTHOCTH M Ko3ddduiuueHta
NponyCcKaHUs MoeJieii OnoTkaneii (2 yac.)

Mecto nposenenusi: Ayautopuss M611. Onpenenenue onTUYECKON MIOTHOCTH U
ko dunuenra MIPOIYCKaHUS Moiesei OnoTKaHeu c MTOMOIIIBIO

dhoromnerusmorpada



1. YYEBHO-METO/JUYECKOE
OBECIHEYEHUE CAMOCTOSITEJIbHOM PABOTBI
OBYYAIOIIIUXCA

Y4eOHOo-METOAUYECKOE obecrnieueHue CaMOCTOSTEIbHOMN paboThI
o0yJaronmxcsi N0 JucHUIUIMHE «MEeIUIUHCKAs dIICKTPOHHUKAy» IPENICTABICHO B
[Mpunoxenun 1 1 BKiIro4aeT B ceOst:

IUIaH-TPa(UK BHITOIHEHH CaMOCTOSTENBHON PaboThI 10 JUCLUIUINHE, B TOM
YHCIIe IPUMEPHBIE HOPMBI BpEMEHH Ha BBIIIOJIHEHHE 110 KKIOMY 3aJlaHuIo;

XapaKTEepUCTUKA 3aJaHUN Ul CaMOCTOSTENFHOH pPabOThl CTYIEHTOB H
METOIUYECKHE PEKOMEHAAINH 110 UX BBIIOIHEHHUIO;

TpeOOBaHUSI K  TPEACTABICHHUIO ¥ OQOPMIICHHIO  Pe3yJIbTaTOB
CaMOCTOSITENTFHOM padoTHI;

KPUTCPHUU OLICHKH BBITIOJIHCHHUA CaMOCTOSITEILHOM pa60TLI.

V. KOHTPOJIb JOCTUXKEHUA LEJIEN
KYPCA
K - xoncmekrt, YO - ycrupiid onpoc, M/I3 - mHIuBHAyadpHOE JOMAIIHEE
3ananue, JKP - skcnpecc konTponbHas pabora, I1 - mpesenrtauums, T-rect, KB —
KOHTpOJIbHBIE Bonpockl, KP — koHTponbHas padota, UKP — uroroBast KOHTpoJIbHAs

pabora.

Tunossie KOHTPOJIbHBIE  3a/IaHMUsl, METOJIMYECKHEe  MaTepHalbl,
OTIpeNIeNIoNIe TMPOLEeAyphl OLIEHUBAHNS 3HAHWH, YMEHWHA M HaBBIKOB W (WIIN)
OIIBITA AEATEIHHOCTH, & TAKKE KPUTEPHH H TIOKa3aTeNn, HEOOXOIUMBIe IS OLICHKH
3HAHWH, yMEHHH, HABBIKOB W XapaKTePH3YIOIIME OJTambl (OPMUPOBAHHS
KOMITETEHIIWH B TPOIIECCe OCBOSHHS 00Pa30BaTEILHOM IIPOrPaMMBbl, IPEICTABICHBI

B [Ipunoxenun 2.

V. CIIMCOK YUYEBHOM JINTEPATYPBI U
NH®OPMAIIMOHHOE OBECIIEYHEHUME JUCHUIIJIMHBI



OcHoBHas JIuTEpaTypa
1. A6nymmun W.III. MenunuHckne nOpuOOpHI, ammapaTbl, CHCTEMBI M
KOMILIEKCHI [ DIeKTPOHHBIH pecypc]: yueOHoe nocooue/ Aomymmn W.111., [TankoBa
E.A., Hlapudpymmma ®.C. DnekrpoH. TekcroBble naHHble. Kazanb: Kazanckuit
HaAI[MOHAJIbHBIN HUCCIEeN0BATENbCKUN TeXHOJIOrHuecKkuil yauBepcuret, 2011. 106 c.

Pexum noctyna: http://www.iprbookshop.ru/62487.html. 95C «IPRbooksy.

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

2. boilikep b. UTo HyXHO 3HAaTh LU(PPOBOMY HHXKEHEpPY 00 aHAJIOrOBOH
anektponuke. Cepusi: Cxemorexnuka. M3n-o omdka XXI. — 2010. — 547c.

http://bik.sfu-kras.ru/sites/default/files/nb noveltyfil/ukazatel.res 17.04.2014.pdf

JonosHuTEeIbHAS IUTEPATypa
1. K. B. 3aiiuenko, JI. A. Kynsiruna, E. I1. BunorpanoBa Jlnarnoctuueckue
U3MEpPEHUs] B MEIUIMHCKUX JJIEKTPOHHBIX cuTemax. M3marensctBo: T'OY BIIO

"CIIGI'YAIT", 2013.

Ilepeyens pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHUKALMOHHOM ceTH
«HHTEepHEeT»

1. 3onanmbHass HaydHas OuOnmoTeka [dmekTpoHHBIA pecypc]. — url:
http://www.sgu.ru/library

2. DrexTpoHHBIE YUeOHHUKH [d1eKTpoHHbIH pecypc]. — url: http://www.libedu.ru/

3. EnunHas koyuieknusi nuppoBBIX 00pa30BaTENbHBIX PECYPCOB [IJIEKTPOHHBIH
pecypc]. — url: http://scool-collection.edu.ru

4. EnuHOE OKHO JIOCTyHa K 00pa3oBaTeNbHBIM pecypcaM  [3JeKTPOHHbIH
pecypc]. — url: http://window.edu.ru

5. M3narenbcTBO «CIaHbY» [3JMEKTPOHHBIA pecypc|: 3eKTPOHHO-OMOIMOTeuHAs
cucrema. — url: http://e.lanbook.com/

6. M3narenbcTBO «tOpaiT) [3JIEKTPOHHBIN pecypc]: 31eKTPOHHO-ONOIuoTeuHas
cucrema. —url: http://biblio-online.ru

7. PyKOHT [37IEKTpOHHBIN pecypc]: MeXOTpaciieBasi IeKTpOHHAs OMOIHOTEeKa.
— url: http://rucont.ru

8. Elibrary.ru [anextponusIit pecypc]: HayuHast 3JeKTpoHHas Oubmoreka. — url:
http://www.elibrary.ru


http://www.iprbookshop.ru/62487.html
http://bik.sfu-kras.ru/sites/default/files/nb%20noveltyfi1/ukazatel.res

9. 1books.ru [amekTpoHHBIN pecypc]: 37IEKTPOHHO-OMOIMOTEYHAs CHCTEMA. —
url: http://ibooks.ru

10.Znanium.com [3MeKTPOHHBIH pecypc]: AEKTPOHHO-ONOINOTEYHAs CHCTEMA.
— url: http://znanium.com

11. O6yuatomiast mporpamMma «MareMaTuka U BBIUUCIUTEIbHAS TEXHUKAY.

12. SA3wiku nporpammupoBanusi. Gupma 1:C

13.TypOonackainb Jiisi HAUMHAFOIIUX.
http://schools.keldysh.ru/ http://forcoder.ru/

14. TypOomnackaib Ha IPUMEPAX.
http://www.snkey.net/books/delphi/ch1-2.html...

NEPEYEHb UHO®OPMAILIMOHHBIX TEXHOJIOTHUI U
MIMPOTPAMMHOI'O OBECIIEYEHU S

1. Ucnonbs3oBanue WH()OPMALMOHHBIX ~ PECYpCOB, JOCTYITHBIX B
MH()OPMAMOHHO-TEICKOMMYHUKAIIMOHHOH ceT MHTepHeT

2. CocTaBieHHe M PEAaKTHPOBAHHE TEKCTOB MpPU IOMOIIM TEKCTOBBIX
penakropoB. Co3gaHue ANEKTPOHHBIX JOKYMEHTOB (KOMIBIOTEPHBIX
MPE3CHTAlMN, JJIEKTPOHHBIX TAaOJNUI M TPAPHUKOB) IO BBINOJHIEMBIM
pedepaTUBHBIM pabOTaM U MPAKTHYSCKUM 3aHSTHSIM.

3. Ucnons3oBanne craHmapTHeIx maketoB Mikrosoft Office (Word, Excel,
PawerPoint u 1p), a Takxe CIeNUaTU3UPOBAHHBIX MAKETOB MPHUKIAHBIX
nporpamMm MathCad, MathLab u ap.

Jns  oOecrievueHHss JOCTYNHOCTH OOYYeHHS HWHBAIWAAM W JIHIAM C
OTpaHMYCHHBIMH BO3MOXXHOCTSIMH 3]I0POBbSl yd4eOHBIC MaTepualibl MOTYT OBITh
aJaNTHPOBAHBI C YYETOM OCOOBIX MOTPEOHOCTEH: B MEYATHBIX MaTepHaliax
yKpyIHeH mpuT, MpOU3BEICHA 3aMEHA TEKCTa ayAHO3alMChHI0, HCIIOIb30BAHBI

3BYKOBBIE CPEJCTBA BOCTIPOM3BEACHUS HH(OPMALIUH.

VI. METOJAMYECKHE YKA3AHMS IO OCBOEHUIO
JTUCHUTLTAHBI


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

Teoperudeckass 4acTh JUCHUIUIMHBI  «MEAUIUHCKAS — 3JICKTPOHUKAY
pacKpbIBaeTCsl Ha JIGKIIMOHHBIX 3aHSATHSAX, TaK KakK JICKIUS SIBISIETCS OCHOBHOM
(hopmoii 00yueHws, I/ie peroaBaTeseM TA0TCs OCHOBHBIC TOHATHUS AUCIUILIHHEIL.

[MocnenoBarenbHOCTh W3JI0XKEHUS MaTepHaia Ha JIEKIUOHHBIX 3aHITHSX,
HampaBiieHa Ha (OPMHPOBAHUE Y CTYIEHTOB OPHEHTHPOBOYHOW OCHOBBI JUIS
MOCJIEYIONIET0 YCBOCHUSI MaTEpHaa Py CaMOCTOSITENIbHOM paboTe.

Ha mpakTuyeckux 3aHATUSIX B XOJIE€ TUCKYCCHH HA CEMHUHAPCKHUX 3aHSITHSX,
npu 00CYXJICHUU pedepaToB U HA 3aHATHAX C MPUMEHEHUEM METOJIOB aKTHBHOTO
0o0yueHHs CTYACHTBl yd4arcs aHaJIU3UpOBaTh U MPOTHO3UPOBATH PAa3BHUTHUE
MEIUIMHCKOM AIEKTPOHUKH, PACKPBIBAIOT €€ HayUHbIE M COLMALHBIE TIPOOIIEMBI.

[IpakTudeckue 3aHsATHS Kypca IMPOBOJASATCS O BCEM pazleliaM ydeOHOU
nporpaMMel. [IpakTuyeckue paboThl HanpaBieHbl Ha (OPMUPOBAHKE Y CTYICHTOB
HaBBIKOB CAMOCTOSITEIBHOM HCCIIEIOBATENbCKON paboThl. B xome mpakTtudeckux
3aHSATUN CTYAEHT BBINOJHSAET KOMIUIEKC 3alaHUi, TO3BOJIIIONIMKM 3aKpenuTh
JICKIIUOHHBIM MaTepHaa [0 H3y4aeMbIM TE€MaM, MOJYYUTh OCHOBHBIC HABBIKH
aHaiu3a Y MPUMEHEHHS OCHOB MEIUIIMHCKOW 3JICKTPOHUKU. AKTUBHOMY
3aKpEIUICHUIO TEOPETHUYECKUX 3HAHUM CHOCOOCTBYET OOCYXIeHHE MPOOIEMHBIX
aCIEeKTOB JMCIUILUIUHBI B (pOopMe ceMHHapa M 3aHSITHH C NPUMEHEHHEM METOJIOB
aktuBHoro oOydenuss (MAO). Ilpu 3TOM MNPOUCXOJUT pPa3BUTHE HABBIKOB
CaMOCTOSITEJIbHOM HUCCIIEIOBATENCKOM JISITEILHOCTH B IIpoliecce paboThl ¢
HAY4YHOH JUTEpaTypoil, MEepHOAMYECKUMHU HW3JaHUSMH, (POPMHUPOBAHHE YMEHHS
apryMEeHTHPOBAaHHO OTCTaMBATh CBOIO TOYKY 3PEHUSI, CIIYIIATh IPYTUX, OTBEUaTh HA
BOIIPOCHI, BECTU JIUCKYCCHIO.

IIpu HammcaHuu pedepaToB PEKOMEHIYETCS CaMOCTOSATENIbHO HalTh
aurepatypy K Hemy. B pedepare packpbiBaeTcs COIEpIKAHHUE HCCIEIyeMOi
npobnemsl. Pabora Han pedeparom momoraer yriryOUTh OHUMAaHHE OTIEIBHBIX
BOIIPOCOB Kypca, (JOpMHPOBATh U OTCTAUBATh CBOIO TOYKY 3pEHHUS, MPUOOPETaTh U
COBEpILEHCTBOBATh HABBIKM CAMOCTOSITEJIBHOM TBOPYECKOW pPabOThI, BECTH

AKTHBHYIO TI03HABATEIbHYIO PaboTy.



OCHOBHBIE BHIIBI CaMOCTOSITEIFHOW pabOTHI CTYACHTOB — 3TO paboTa C
JUTEpaTypHBIMU UCTOYHMKAMH M METOAWYECKHMMHU PEKOMEHIALMAMU 110 aHAIU3Y
TEXHUYECKUX XapaKTePUCTHK 1 MPUMEHEHUIO MEAULIMHCKHUX IEKTPOHHBIX CUCTEM.
Pesynbrarel paboTel odopmisitoTcss B Buie pedepaToB MM JOKIAJOB C
nocieayommM  o0cyxaeHueM. TeMbl pedepaToB COOTBETCTBYIOT OCHOBHBIM
paszenam Kypca.

Jiis mpoBeleHWS TEKYHIEro KOHTPOJII M TPOMEKYTOYHOW aTTeCTalldd

IIPOBOJATCSA YCTHBIC OIPOCHI U KOHTPOJIBHBIC pa60T},1.

VIl. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYHEHUE
JAUCIUMITVINHBI

Jlexuuu npoBOAATCSA B MYJIbTUMEIUIHBIX ayJUTOPHIX ¢ JOCTynoM B Internet.
Hcronp3yeTes KOMIUISKT JIEKIMHA B BHIE Tpe3eHTanuii B PowerPoint.
OkpaH c anekTpornpuBoaoM 236*147 cm TrimScreenLine;
[TpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800,2000:1 EW330U Mitsubishi;
nokyment-kamepa CP355AF Avervision, Bugeokamepa MP-HD718 Multipix;

[IpakTiyeckue 3aHATHA TPOBOIUTCS B ayJUTOPHAX C MYJbTHMEIUHHBIM
0o0opynoBaHMEM, KOMIBIOTEPHBIX Kilaccax. VICIONmb3yroTCsS  METOIMYecKue
PEKOMEHAAIMY 10 TeMAaTHYEeCKUM pasfieliaM IUCLUIUIMHBI, HAaIJIAAHbBIE MTOCOOHS,
tdoun [TPE3EHTAIVU no pa3aenaM AUCUUIIHHEL.

JlabopatopHbie 3aHsTHA MPOBOJATCS B aymutopun M611 u L523. Ilpu
MPOBE/ICHUH JIA00OPATOPHBIX PAOOT MCIIOIB3YIOTCS:

- ocrmmiorpad,

- KJIacC CHEMAIN3UPOBAHHON MUKPOIIPOLIECCOPHOIN TEXHUKH,

- MarauTodHuedamiorpag MOT" — 01,

B  ciaywae BeIXOma W3 CTpOsS  Kiacca  CHENHMAIM3MPOBAHHON
MUKpPONPOLIECCOPHOM TexHUKH L523 ucnons3ytorces:

- TOHOMETPBI,

- cimporpad Spirolab MIR 111,



- 3NeKTpokapauorpad OIHOKAHAJIBHBIA CO CTaHJAPTHBIMH M TPyIHBIMHU
OTBE/ICHUAMH,

- mopratuBHbIi cniuporpad (onpenenenue GXEJI, ODB1, ODB6, Bo3pacra
JIETKHX),

- KOMILJIEKT C TOYEYHBIMU 3JIEKTpoaamMu i peructparuu 31 B cucreme 10-

20 "MCScap-26".



[Ipunoxenue 1

MUHHUCTEPCTBO OBPA30BAHMS U HAYKH POCCUMCKOM ®EJEPALIUNA
DenepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKACHUE
BBICIIETO 00Pa30BaHMS

«/lanbHEeBOCTOYHBIN (pegepanbHbI YHUBEPCUTET»
(ABDY)

HA3BAHMUE HIKOJIbI (PUJINAJIA)

YUYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSTEJIBHOM
PABOTBI OBYYAIOLIUXCS
o qucuuniauHe « MequIMHCKAs 3JTeKTPOHUKA»
Hanpagssenue noarorosku 30.05.02 «MeauumuHckas 0Ho(pu3nKa»
KBanudukanus BEINYCKHUKA — CHIEUATHTET
®dopMa NOAroTOBKM — OYHAasI

BaaguBocTok
2015



[Ipy  W3y4YeHHMM  AUCHMIUIMHBI  HCIIONB3YeTCs  OayulbHO-PEHTHHTOBas
TEXHOJIOTHsI, KOTOpas TO3BOJISIET pEaM30BaTh HENPEPHIBHYI0 M KOMIUIEKCHYIO
CHUCTEMY OIICHUBAaHMs Y4YeOHBIX JOCTIDKEHWH CTyIeHTOB. HenpepbIBHOCTH
03HayaeT, YTO TEKYIIUE OLIEHKH HE YCPEIHSIOTCS, a HETIPEPHIBHO CKIIAIBIBAIOTCS Ha
BCEM MPOTSDKEHUM MPU HM3Y4YEHUM AMCLUUILIMHBI B ceMmecTpe. KommiekcHOCTb
o3Hauaer y4er Bcex (opM yueOHOH M TBOpYECKOI padOThl CTyJEHTa B TEUYCHUE
cemecTpa. bannbpHO-pefiTUHrOBas TEXHONOTMsA, BKIIOYaeT B ce0f ABa Buaa
KOHTPOJISI: TEKYyIIMH KOHTPOJb M MPOMEXKYTOYHAs aTTECTalUs MO JUCLMIUIMHE.
JleKuMOHHBIE 3aHATHUS MPOBOAATCS B (hOpMe KOHTAKTHON pabOThI CO CTyJCHTaMH H
C NMpHUMEHEHHEM IUCTaHIMOHHBIX 00pa30BaTeNbHBIX TexHOsOrui. [IpakTHueckue
3aHATUS TMPOBOAATCS B (opMe KOHTaKTHOW pabOTBl €O CTyAEHTaMH M C
MIPUMEHEHNEM JAUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA, B KOMIBIOTEPHOM
KJjacce MO0 B ayIUTOPHU C MYJIbTUMEIUHHBIM o0opynoBanneM. KoHTponbHas
paboTa BBIMOJNHSETCA CTYJCHTOM CaMOCTOSATENFHO HCHOJNB3YsS 3HAHUS W
MPAaKTUYECKNE HABBIKH, TIOIyYEHHBIE HA JICKIUSIX ¥ MPAKTUIECKUX 3aHATHIX.

KoHcynbTupoBaHue CTyA€HTOB B Ipolecce U3yYeHHS IUCHUTUINHBI
opranuzyercs Kadeapoi 1 OCYIIECTBIISIETCS PenoaBareieM B pOpMe KOHTAKTHOM
paboTBl CO CTyAE€HTaMH C TPUMEHEHHWEM JUCTAHIIMOHHBIX O0pa30BaTENbHBIX
TexHoJOorui. KoHCYnbTHpOBaHHE MOXKET OCYIISCTBISITECS Kak B pexxume on-line,
TaK ¥ 3a04HO B (opMe OTBETOB Ha BONPOCHl CTYAEHTOB, HANpPaBIsIEMBIX
MPENoJaBaTeIio MOCPEACTBOM pa3MellleHus MX B paszaene «KoHcynpTanum» B
CTPYKType H3y4aeMOW JUCHWIUIMHBL B  DJEKTPOHHOW HH(OPMAIMOHHO-
o0Opa3oBaTenbHOU cpelie yHUBepcuTeTa. Pollb KOHCYIbTAINi TOJKHA CBOJMTHCS, B
OCHOBHOM, K IIOMOIIM B W3Y4YE€HHHM IHCLMIUIMHBI (MOJYINs), BBINOJHEHHU
NPAaKTHYECKUX 1 KOHTPOJBHBIX PadoT.

Texymmii kontpoab (TK) - ocHoBHas wacth OauTbHO-pEHTHHTOBAs
TEXHOJIOTHH, OCHOBAaHHAsI Ha MO3TAITHOM KOHTPOJIE YCBOCHHUS CTYIEHTOM Y4E€OHOTO
MaTepHaja, BBIIIOJIHEHNH WHANBUAYAIBHBIX 331aHUi. POpMa KOHTPOJIS: TECTOBBIE
OIIEHKHU B XO/I€ U3yUCHHS JUCLHUIUTNHBI, OLICHKH 32 BHIMOJIHEHHE WHANBUIYaTbHBIX
3aJJaHU{ ¥ KOHTPOJIBHBIX paboT.

OcnoBHast nens TK: cBoeBpeMeHHas OIEHKa YCIEBAaEMOCTH CTYJIEHTOB,
noOyxparomas ux paboTaTh pPaBHOMEPHO, WCKIIOYas Majble 3arpy3Kd WA
neperpysku B TeueHue cemectpa. TK ocylecTBiisercs: B IEPUOJ] CaMOCTOSATEIbHOM
paboThl cTyneHTa Mo ero roroBHocTH. OneHWBaHKME y4ueOHOW paboThl CTyJeHTa
OCYILIECTBIISIETCSI B COOTBETCTBUM C KPHTEPUSMHU OIICHWBAHHSA, OMpEeIsieMble
GamupHO-periTuaroBOi  cucremoir  (BPC) paboueld mporpaMMbl  yueOHOM
nucrumuHel. [1o pesynpratam TK, npu qocTaTOYHON TUYHON OpraHU30BAaHHOCTH
U yCepIuH, CTYIEHTHl MMEIOT BO3MOXXHOCTh TIOJIyYUTb OLIGHKY IIpH
MIPOMEXYTOUHOM aTTECTAlUU IO UTOraM TEKYIIeH yCIieBaeMOCTH.



Ipome:xkyrounas arrecranus (ITA) -
CpeICTBaMU YPOBHS Y4EOHBIX JOCTHIKEHWH CTYJEHTOB 110 BCEH AMCIUILTUHE 3a

9TO TPOBEPKA OIEHOYHBIMU

CEMECTP. CDOpMI:-I KOHTPOJIA: 3a4€T WX 3K3aMEH B BUJ€ MHOI'OBAPUAHTHOI'O TCCTA

(mo 35 3amanwmii). TecThl QOPMHUPYIOTCS COOTBETCTBYIOIIMMH IMPOTPAMMHBIMH

CpeICTBaMHU CIy4ailHbIM 00pa3oM u3 OaHKa TECTOBBIX 3aJIaHHK MO y4eOHOM

JMCLAIUIMHE.

ITA ocymiecTBiIsieTcsT C NPUMEHEHUEM JUCTAHIMOHHBIX 00pa30BaTENbHBIX

TEXHOJIOTHH.

Hens [TA: mpoBepka 0a30BbIX 3HAHUH TUCIUIUIMHBI U TIPAKTHYECKUX HABBIKOB,

MOJTYYSHHBIX MIPU U3YYEHHU MOIYJIsl (AUCUMIUTUHEL) H YPOBHS c(hOPMHUPOBAHHOCTH

KOMIICTECHIIHN.

Inan-rpaduk BLINOJTHEHHS CAMOCTOATEIBLHOI PA00OTHI IO TUCHHILJIMHE

«MeaunuHcKas 3J1eKTPOHUKA» B 6 ceMecTpe

Ne | laTa/menens

BBINOJIHEHHS
n/n

Bua camocTosiTeIbHOKH
padoThI

IIpumepHbIe
HOPMBI
BpPEMEHHU HA
BBINIOJTHEHHE

®opma
KOHTPOJIA

1 2 Hex

HN3yuyenne marepuajioB
aexuuid. [loaroroBka k
NMPAKTHYECKUM 3aHATUSIM

1 gac

o, T

2 3 Hen

M3yuyenune marepuajioB
Jexknui. [loaroroBka k
TMPAKTHYECKUM 3aHATUIIM

1 yac

3 4 nen

H3yuyeHue MaTepuajion
Jexnuii. [loaroroBka
Npe3eHTAIIMHN U
TeCTHPOBAHHIO

2 yac

4 5 nen

HN3yuyenne marepuajioB
Jgexuuii. Iloaroroska k
KOHTPOJIbHOIi padoTe

2 yac

5 6 Hen

HN3yuyenune marepuajioB
Jexkuuii. [loaroroska
Npe3eHTALNH U
TeCTHPOBAHMIO

2 yac

6 7 —8 Hex

HN3yuyenne maTepuajioB
Jgexuuii. [loaroroBka K
HMTOr0BOI K KOHTPOJIbHOM
pabote

1 yac

HUKP




7 |9-10 Hex H3yyenune maTepuajion 2 yac I, T
Jexuuii. [logroroska
Mpe3eHTanuu u
TeCTHPOBAHHIO
8 11-12 nen | U3yyeHue MaTepHaIOB 14ac 9KP- 3
Jeknmii. [TonroroBka k
NPaKTHYeCKUM 3aHATUHSIM
9 |13-14nex | H3yuenue MaTepuasioB 2 yac I, T
Jexkuuii. [loaroroska
Npe3eHTalnu u
TECTHPOBAHHUIO
10 |15-16 Hen | U3yueHne MmaTepuasioB 2 yac T
Jexumii. [loaroroska
Npe3eHTauuu u
TeCTHPOBAHNIO
11 |17 - 18 nen HN3yuyenne marepuajioB 2 gac HUKP
Jgeknuii. [Toaroroska k
HTOr0BOii KOHTPOJILHOM
padore
IInan-rpaduk BHINOJTHEHHS CAMOCTOSITeIbHOI padoThI 1O
aucuumiinie «MeIuuMHCKAas 3J1eKTPOHUKAa» B 7 ceMecTpe
Ne | Nata/neneasi | Bug camocrositesbHOM ITpumepnsie | Popma
BBINOJTHEHHs | padoThI HOPMBI KOHTPOJIA
n/n BpeMEeHM Ha
BBINOJIHEHHE
1 |2mHen HN3yuyeHne maTepuajioB 1 yac 0, T
Jgeknuii. [Toaroroska k
NPaKTHYeCKUM 3aHATUIM
2 |3 mnen M3yuyenune marepuajioB 1 yac o, T
gexnuid. [Toaroroepka x
NMPaKTHYeCKNUM 3aHATHIM
3 |4 Hen HN3yuyenne maTepuajioB 2 yac I, T

gexnuid. Iloaroroska
Mpe3eHTaluM U
TEeCTHPOBAHMIO




4 | SHen H3yyenune maTepuajion 2 yac 0, DKP-2
Jgexnuii. [loaroroska k
KOHTPOJIbHOI padoTe

5 | 6Hen H3yyenne matepnajion 2 yac I, T
Jekumii. [loaroroska
NMpe3eHTanuu u
TeCTHPOBAHUIO

6 |7-8mnen H3yyeHne MaTepuasioB 1 yac UKP
Jexknui. [loaroroska k
HTOI0BOIl K KOHTPOJILHOM
padote

7 |9-10 Hen H3yyenne matepnajion 2 yac T
Jexumii. [loaroroska
npe3eHTAIIMHN U
TeCTUPOBAHHIO

8 11-12 nen | U3yueHnue MaTepHaioB 14ac 9KP- 3
Jgeknuii. [Toaroroska k
NPAKTHYECKHM 3aHATUAM
9 |13-14 Hen H3yyenune maTepnajion 2 yac I, T
aexnuid. [Toarorosxka
npe3eHTAlMH U
TeCTHPOBAHHIO

10 |15-16 Hen | M3yueHue MaTepHAJIOB 2 yac I, T
Jgeknuii. IToaroroska
npe3eHTALMH U
TeCTHPOBAHHIO

11 |17 -18 nen H3yuyenune marepuajioB 2 yac HUKP
Jgexnuii. [loaroroska k
HUTOr0BOIl KOHTPOJILHOM
padorte

PexoMenanuu no caMmocToATeIbHOH padoTe CTY/ICHTOB
Ha nexnusix mpenojaBaTenb pacCMaTpUBAacT BOIPOCHI MPOTpaMMBbl Kypca,
COCTAaBICHHOII B COOTBETCTBUM C TOCYAApCTBEHHBIM  00Opa30BaTEIbHBIM
ctangapToM. M3-3a HEOCTATOUYHOIO KOJIMYECTBA AyAUTOPHBIX YAaCOB HEKOTOPBIC
TEMBI HE YAAETCsI OCBETUTH B ITOJTHOM 00BEME, TIOATOMY TIPETIOIABATEINh, IO CBOEMY
YCMOTpPEHHIO, HEKOTOPBIE BONPOCHI BBHIHOCHT Ha CaMOCTOSTEIbHYIO paboTy
CTYICHTOB, PEKOMEHYS Ty WIH HHYIO JIuTeparypy. HeoOXoauMo OTBETCTBEHHO

OTHECTHCH K BBITIOJIHEHHUIO CAMOCTOATEIIHHOM pa60TLI.



Jns BEIMONHEHWs TOOOTO BHIA CaMOCTOSITEIFHOW pPabOTHI HEOOXOIUMO
MIPOMTHU CIIETYOIIUE ATAIIbIL:

- OTIpEJICIICHUE LIEJIb CAMOCTOSITENILHOM paboThI,

- KOHKpETH3alus I03HABATEIbHOH (MPOOJIEMHO# HITH IPAKTUYECKON ) 3a1a4H,

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEJIbHOM padore,

- BEIOOp aJIeKBAaTHOTO criocoba IeHCTBHS, BEIYIIETO K PEIICHHUIO 33/1a4H,

- INTAHUPOBaHUE PabOTHI (CAMOCTOSTEIHHO HITH C TOMOIIBIO TIPETIOIaBATENIs ),

- CJIEKEHHE 32 XOJIOM CaMOU pabOTHI,

- CAaMOKOHTPOJIb IPOMEKYTOYHOTO ¥ KOHEYHOTO PE3YIbTaTOB PaOOTHI,

- KOpPPEKTHPOBKa Ha OCHOBE pE3YJbTaTOB CaMOKOHTPOJS MNpPOTrpaMM
BBINOJIHEHUST Pa0OTHI.

[Iporpamma camMOCTOSITENBHOM PabOTHI CTYIEHTOB.

BaeaynuropHasi camocTosiTeNibHas padoTa BKIOYAaeT B cedsl CleAyromme
(hopMBI yIeOHO e TSITEHOCTH:

- mpopaboTKa JEeKIHH,

- CaMOCTOSITENFHOE H3Y4YE€HHE OCHOBHOTO M JOIIOJHHUTEIHHOTO
TEOPETUICCKOT0 MaTepuana Mo YYeOHHKaM, IMOCOOHSAM, MOHOTPadUsIM,
MEPUOANYECKON JTUTEPATYPE;

- TOJrOTOBKA K MPAKTUYECKUM 3aHITHSIM;

- BBINOJHCHUE UH/MBU Ty abHbIX 3a/IaHUIT;

- TOJrOTOBKAa K KOHTPOIBHBIM 3aHSATHUSIIM;

- TOJrOTOBKA K 3a4eTy B 6 ceMecTpe

- TNOJArOTOBKA K SK3aMEHY B 7 ceMecTpe

B mpouecce w3ydeHuss Kypca CTyJEHTaM JIAIOTCS HA CaMOCTOSITEIBHYIO
MpopabOTKy HECKOJILKO TeM O (M3HYCCKUX SBICHHAX W APQPEKTaX B TCXHUICCKUX
CHCTEMaX, IOTIONHSIONINX MpaKTHIecKue 3ausATrs. [Ipy BBIMONMHEHNN HHANBH Y aJIbHBIX
3a7aHUil CTYAEHTBHl JOJDKHBI HAWTH M W3YYUTh JIOTIOJHUTENBHYIO JIUTEpaTypy,
CIpaBOYHBbIE MaTepHaibl. B xozme oOydeHHss B ceMecTpe MPOBOJSTCS KOHTPOJIBHBIC

paboTHI IO OCHOBHBIM pa3iesiaM Kypca.



Tekynmii KOHTPOJIb TIPOU3BOJIUTCS ITyTEM IPOBEACHUSI KOHTPOJIBHBIX palboT
(KP), omeHku KkauyecTBa BBIIIOJHEHHBIX HHAMBUIYaJbHBIX 3afgaHuil. KoHTpombHas
paboTa npecTaBisieT o000 IepedeHb BOMPOCOB M0 TEMATHKE U3Yy4YEHHOT0 pa3/ena, Ha
KOTOPBI CTYJEHTHl OTBEYAIOT MHMCbMEHHO. Bompochl A7 KOHTPOJBHBIX paboT

NPEIOCTABIIOTCS CTYACHTaM 3apaHee.

MeToanyecKkue yKa3aHus U PeKOMEHIAUH M0 cCaMOCTOATeILHOI padoTe
CTY/IEHTOB
Ha usyuenue aucruruinael otBoautcs 108 vaca ayauropHbix 3aHsTuil U 36

gaca CaMOCTOSTEIBHOM paOOTHI B 6 1 7 ceMecTpax.

PekoMeHIanuu 1o MIaHUPOBAHUIO M OPTraHU3al[Mi BPEMEHU, OTBEAECHHOTO Ha
W3y4YCHUE JMCIMIUIMHBI TPUBEICHBI B MPUIOKECHUH «YUeOHO-METOMHYECKOE
obecrieyeHre CaMOCTOSITENTLHOM paboThl 00yUYarOIIHXCS.

J1is OCBOCHHMS TUCTIMTUTNHBI CIICAYET U3YYUTh UCTOYHUKY U3 CIIMCKA OCHOBHOM
M JIONOJHUTEILHON JINTEpaTyphbl, SJIEKTPOHHBIX O00pa30BaTEIbHBIX PECYPCOB,
OXBaTHIBAIOIINX JAHHYIO TEMY, PACCMATPUBATH MPAKTUUECKUE TPUMEPHI [0 TEMaM,
3HAKOMHTHLCS C TIOHATHSIMU U OTPE/ICICHUSIMH, HAXOAUTh OTBETHI HA BOMPOCHI JUIs
caMOKOHTpoJst. IIpernojaBaresib KOHTPOJIUPYET pabOTy CTYAEHTOB, OTBEYaeT Ha
BO3HHUKAIOIIHE BOIIPOCHI, IIOJICKA3bIBACT X0/ U METO/I pellieHus. Eciu momy4eHHbIX
B ayJJUTOPHU 3HAHUI OKaXETCS HEMOCTATOYHO, CTYACHT MOXET CaMOCTOSTEIHHO
MOBTOPHO TPOYECTh JIEKIMIO WM COOTBETCTBYIOIIEE IOCOOME, MPOCMOTPETH
MPAaKTUKYM C pa300paHHBIMU IIPUMEPAMHU.

B pamkax camocTosTeNbHON PabOThl CTYJNCHTHI JIEMOHCTPHUPYIOT CTENCHb
dhopmupoBanust npodeccuonanbHbix kommeteniuii: OINK- 9, roroBHOCThIO K
MPUMEHECHUIO CIECHUAIN3UPOBAHHOTO O0OPYAOBAHUS W MEIUIMHCKUX U3EINH,

NPeTyCMOTPEHHBIX ISl HCTIONIB30BaHUA B MPOPECCHOHANBHOHI cepe.

MeToanyeckHe peKOMeHIAlMH 10 HAMCAHUIO U opopmiIeHHIO pedepaTa.
Pedepar — TBopueckast AeATeNbHOCTh CTYAEHTa, KOTOPasi BOCIIPOM3BOAUT B

CBOEH CTPYKType HayYHO—UCCIECIOBATENbCKYIO0 JESTENIbHOCTh MO0 PELICHHIO



TEOPETUYECKUX M NPUKIATHBIX TPOOIEM B ONPEACIEHHOM OTpPacid HAyYHOIO
3HAHUS.

Pedepar, ABIAACH MOJETIBIO HAYYHOT'O UCCIIENOBaHUS, IIPEICTABIAET CO00M
CaMOCTOATENbHYIO PadOTy, B KOTOPOIl CTYIEHT pelaeT NpodieMy TEOpEeTHIECKOro
WIN MIPAKTUYECKOT0 XapakTepa, IPUMEHs Hay4dHble IPUHIHUIIBI K METO/IbI JAHHOU
OTpaciy HAyYHOTO 3HaHUs. Pe3ynpTaT JaHHOTO HAYYHOTO MOMCKA MOKET 00J1a1aTh
HE TOJBHKO CYOBEKTHBHOH, HO W OOBEKTHMBHOM HAy4YHOW HOBU3HOH, M IMOITOMY
MOJKET OBITh MpPEACTaBIEH IS OOCYXIEHHS HayJYHOW OOIIECTBEHHOCTH B BHUJC
HAy9YHOTO JOKJIaZia WM COOOLICHHS Ha HAayYHO-TIPAKTUYECKOW KOH(eEepeHIHH, a
TaKXe B BU/IC HAYYHOU CTaThU.

Pedepar BbimonHAETCA MOJ PYKOBOJACTBOM HAYYHOTO PYKOBOAUTENS H
npearnoiaraeT NpruoOpeTeHne HaBBIKOB MOCTPOSHUS JEJIOBOIO COTPYIHHYECTBA,
OCHOBAHHOIO Ha AITUYECKUX HOpPMAax OCYIIECTBJICHUS HAY4YHOH JesTelNbHOCTH.
LeneycTpeMnEHHOCTh, WHUIMATHBHOCTh, OECKOPBICTHBI  IMO3HABATEIBHEIN
WHTEpEC, OTBETCTBEHHOCTH 3a PE3yJIbTAaThl CBOMX JICHCTBUH, MOOPOCOBECTHOCTS,
KOMIIETEHTHOCTh — KauecTBa JIMYHOCTH, XapakTepU3yome cyObeKTa Hay4dHO-
HCCIIEIOBATENIbCKON JI€ATENBHOCTH, COOTBETCTBYIOIIEH HAeadaM M HOpPMaM
COBPEMEHHO! HayKH.

Pedepar — 310 camocrosiTesnpHas yuyeOHas M Hay4HO-HCCIIEOBATENbCKAs
JIeSITEIbHOCTh  CTyA€HTa. HayuHbli  pyKOBOAMTENIb  OKa3bIBACT  IOMOIIb
KOHCYJIFTATUBHOT'O XapaKTepa U OLEHUBAET MPOLECC U Pe3yIIbTaThl JACATEIbHOCTH.
OH mpenocTaBiseT MNPUMEPHYIO TEeMaTuKy pedepaTHBHBIX pPabOT, YTOYHSET
COBMECTHO C OpAMHATOPOM TMpoOJeMy H TeMy HCCIECIOBAaHUS, MOMOTAeT
CIUIAHMPOBATh W OPraHMU30BaTh HAy4YHO-UCCIIEJOBATENbCKYIO JEATEIbHOCTH,
Ha3Ha4yaeT BpeMd M MHHHMMAJIbHOE KOJMYECTBO KOHCyJbTauMid. HayuHsIi
PYKOBOIIUTENH MPUHUMAET TEKCT pedepara Ha MPOBEPKY HE MEHEE YeM 3a JeCITh
JTHEH 10 3alUThI.

TpaauuMOHHO CIOXKHUIAch ONpelesieHHas CTPyKTypa pedepaTa, OCHOBHBIMH
3JIEMEHTaMH KOTOPOH B MOPSAKE UX PACHOIOKEHUS SBIISIOTCS CIIETYIOLIHE:

1. TUTYIBHBIN JHCT.



2. 3aganue.

3. OrnaBieHue.

4. TlepeueHb yCIOBHBIX 0003HAYCHUH, CHMBOJIOB U TEPMHHOB (€CIIH B STOM
©CTh HEOOXOAUMOCTB ).

5. BBeneunue.

6. OcHOBHAS 4aCTh.

7. 3akiroueHue.

8. bubnuorpaduueckuii CIIUCOK.

9. [MpwunoxxeHus.

Ha tuTynpHOM JmcTe yKa3bIBalOTCS: y4eOHOE 3aBelICHHE, BBIITYCKaroIias
kadeapa, aBTOp, HAay4YHBIH PYKOBOJIUTEIb, TEMa HMCCIEIOBaHMs, MECTO M TOJ
BBINOJIHEHHS pedepara.

HazBanue pedepara 10MmKHO OBITH 10 BO3MOXKHOCTH KPATKUM U TIOJIHOCTHIO
COOTBETCTBOBATh €€ COJICPIKAHUIO.

B ornasiennn (conepkaHUN) OTPAKAFOTCS Ha3BaHHs CTPYKTYPHBIX YacTel
pedepata U cTpaHHUIBI, Ha KOTOPBIX OHH HaxousaTcs. OriaBieHUe LeTIecoo00pasHO
pa3MecTuTh B Hayase paboThl Ha OJJHOM CTpaHHUIIE.

Hanmuue pa3BepHyTOT0 BBEICHUS — 00s3aTeIbHOE TpeboBaHUe K pedepary.
HecmoTpst Ha HeOomblIOW 00BEM 3TOW CTPYKTYPHOW 4YacTH, €ro HalucaHue
BBI3BIBAET  3HAYMTENbHbIC 3aTpyaHeHus. OJHAKO HMMEHHO KadyeCTBEHHO
BBINOJIHEHHOE BBEICHUE SIBISIETCS KIIOYOM K [IOHMMAaHHIO BCEH padoThl,
CBUJIETEIILCTBYET O MPO(heCcCHOHATN3ME aBTOPa.

Takum o00pa3oMm, BBeJeHHE — OYCHb OTBETCTBEHHash 4acTh pedepara.
HaumHaTbCsl TOJDKHO BBEICHHE ¢ 00OOCHOBAHUSI aKTYalIbHOCTH BRIOpAaHHOW TeMbI. B
NPUMEHEHUH K pedepaTy MOHATHE «aKTyalbHOCThY» UMEET OJHY 0CO0eHHOCTh. OT
TOr0, KaKk aBTOp pedepara ymMeeT BHIOpPATh TEMY M HACKOIBKO MPABHJIBHO OH ATy
TEMy TNOHHUMAeT M OLIEHMBAET C TOYKU 3PEHHsS] COBPEMEHHOCTH W COIMATIbHOM
3HAYMMOCTH, XapaKTepH3yeT ero Hay4dHyl 3pelocTb M MpOo(eCCHOHATIbHYIO

IOATrOTOBJICHHOCTD.



Kpome 3Toro Bo BBeAEHHMH HEOOXOIMMO BBIWIEHHTH METOJIOJIOTHYECKYIO
6a3y pedepata, Ha3BaThb aBTOPOB, TPYAbl KOTOPBIX COCTABMIM TEOPETHYECKYIO
OCHOBY HccienoBanus. OO030p nuTepaTypbl IO TeMe JO/DKEH II0Ka3aTb
OCHOBATEJIbHOE 3HAKOMCTBO aBTOpa CO CIELMAJIbHOM JUTEpaTypod, ero yMeHHUe
CHUCTEMaTH3UpOBaTh HMCTOYHHUKH, KPUTHYECKM MX PpacCMaTpHUBaTh, BBIICIATH
CYIIECTBEHHOE, OMNPENECATh TIaBHOE B COBPEMEHHOM COCTOSSHUM W3Y4YE€HHOCTH
TEMBL.

Bo BBemeHHM oTpakaroTcs 3HAYEHHE W aKTYaJIbHOCTh M30paHHON TEMBI,
OTIpeneNAtoTCs OOBEKT M MpPEIAMET, eNb W 33/1a4M, XPOHOJIOTHYECKHE PAMKH
UCCIIEI0OBAHMUSI.

3aBepuraeTcs BBEACHHE U3JIOKEHHEM OOLIMX BBHIBOJOB O HAayyHOH H
NPAaKTHYECKOW 3HAYMMOCTH TEMbl, CTEICHH €€ M3YYE€HHOCTH U 00eCHEeYeHHOCTH
UCTOYHUKAMH, BBIIBH)KEHUEM THIIOTE3bI.

B ocHOBHOI wacTm wW3naraercs CyTh TPOOJIEMBI, PAcCKpPbHIBAETCS TeMa,
ONPEEINACTCS aBTOPCKAasl MO3ULMS, B Ka4eCTBE apryMEHTa W Ui WJUTIOCTpaLui
BBIJIBUTAEMBIX  TIOJIOKEHHHA IPHUBOAWTCS (akTHYECKHHd MaTepuail. ABTOpY
HEOOXOJIMMO TPOSIBUTH YMEHHE IOCIIEIOBATEIHHOTO M3JI0KEHUsI MaTepHajia IpH
OJIHOBPEMEHHOM e€ro asanuse. lIpeamoureHue mpu 3TOM OTAAETCA TJIaBHBIM
(hakTam, a HE MEIIKUM JIETAJISIM.

Pedepar 3akaHuMBaeTcs 3aKIIOYMTENIBHOM 4YacThio, KOTOpas TaK M
Ha3bIBaeTCs «3aKiodeHue». Kak u Bcsikoe 3akioueHHe, 3Ta 4YacTh pedepara
BBITIOJIHAET POJIb BHIBOJA, O0YCIOBIEHHOTO JIOTHKOI MPOBEIEHUsS HCCIeI0BaHUS,
KOTOPBI HOCHT (pOpMy CHHTEe3a HAKOIUIEHHOW B OCHOBHOW YacTH HayYHOU
nHQOpPMALUH. DTOT CUHTE3 — ITOCIIEI0BATENBHOE, JIOTHUECKH CTPOIHOE N3JI0KEHUE
MOJYYCHHBIX HMTOTOB M HMX COOTHONIEHHWE C OOIeH Nenbl0 W KOHKPETHBIMH
3a/1auaMy, TIOCTaBJICHHBIMU U c()OPMYJIMPOBAHHBIMHU BO BBeJECHUH. VIMEHHO 311€Ch
COJICPKUTCSI TaK Ha3bIBAEMOE «BBIBOJHOE» 3HAHHE, KOTOPOE SIBISIETCS HOBBIM II0
OTHOILIECHUIO K UCXOAHOMY 3HAHUIO. 3aKJIFOYEHNUE MOKET BKIIHOYATh MIPEUIOKEHHS
MIPAKTUYECKOTO0 XapakTepa, TEM CaMbIM, IOBBIIAS LIEHHOCTh TEOPETHYECKUX

MaTepuaoB.



Wrak, B 3aKkimo4ueHun pedepara JOJDKHBI OBITh: a) IPEICTaBICHBI BHIBOJIBI IO
UTOraM HCCIIeIOBaHMA; 0) TeopeTuyecKkas U NpakTHUYecKas 3HaYMMOCTb, HOBU3HA
pedeparta; B) ykazaHa BO3SMOXKHOCTb IIPUMEHEHHS Pe3yIbTaTOB UCCIIEIOBAHMS.

[Mocne 3akmtodeHUs] HPHUHATO IOMENATh OUOMUOTpadUUECKUil CIHCOK
UCIIOJIb30BAaHHOW JIUTEPATYPhl. DTOT CIIMCOK COCTAaBIIET OJHY M3 CYLIECTBEHHbIX
yacreil pedepaTa M OTpaxkaeT CaMOCTOSTEIBHYIO TBOPUYECKYIO DPaboTy aBTOpa
pedepara.

Crmcok MCHONb30BaHHBIX MCTOYHUKOB IMOMEIIAeTcsi B KOHIE padoTsl. OH
odopmisiercss M B anaBUTHOM Mopsiake (Mo (GaMmimm aBTopa WM Ha3BaAHUA
KHUTH), WIK B OPSKE MOSABIECHUS CChIJIOK B TEKCTE MUCbMEHHOH paboTsl. Bo Bcex
CllydasX YyKa3bIBalOTCS IIOJHOE Ha3BaHHE palOoThl, (aMuiIMuM aBTOPOB WIH
penakTopa M3AaHWA, €CIIM B HAIMCAaHWM KHUTH y4YacTBOBAJl KOJUIEKTHUB aBTOPOB,
JaHHBIE O YUCIIe TOMOB, Ha3BaHHE ropoJia M W3AaTeNbCTBA, B KOTOPOM BBIILIA
pabora, roq u31aHMs, KOJIMYECTBO CTPAHUII.

Kpurepuu ouenku pedepara.

H3noxeHHOE TOHMUMaHME pedepara Kak IEITOCTHOTO aBTOPCKOTO TEKCTa
ompezessieT KPUTEpUH ero OLEHKU: HOBHM3HA TEKCTa; 0OOCHOBAaHHOCTH BHIOOpA

WCTOYHMKA; CTEIIeHb PACKPBITHS CYIIHOCTH BOIpoca; coOmoneHns TpeOGoBaHUN K

0(OpPMIICHHIO.

HoBu3HAa TeKCTAa: a) aKTyaJdbHOCTH TEMBbI HUCCIICJOBaHUA, 6! HOBH3Ha H

CaMOCTOSATEIbHOCTh B MOCTAHOBKE MPOOJIEMBI, ()OPMYITHPOBAHNE HOBOTO aCIEKTa

WU3BECTHOM HpO6J’IeMI)I B YCTAHOBJICHMU HOBBIX cBs3ei (Me)KHpeI[MeTHLIX,

BHYTPHUIIPEIMETHBIX, HHTETPAIIMOHHBIX); B) YMEHUE PabOTaTh C MCCICIOBAHUAMH,

KPUTHYECKOH JIMTEpaTypoii, CHCTEMaTH3UPOBATh M CTPYKTYPHPOBATH MaTepHa; I)

ABJICHHOCTH aBTODCKOﬁ MNO3UIIMKU, CaMOCTOATCIBHOCTH OLICHOK H Cy)K)IeHHﬁ; )

CTHUJIEBOE €IMHCTBO TECKCTA, €CAMHCTBO JKaHPOBBIX YE€PT.

CreneHb pacKpbITHS CYIIHOCTH BONPOCA: a) COOTBETCTBHUE IJIaHA TEME

pedepata; 6) cooTBETCTBHE conep)kaHHs TeMe W IUIaHy pedepara; B) MOJIHOTA U

DIyOWHA 3HAHUN TO TeMme; ) 00O0CHOBAHHOCTh CIIOCOOOB M METOJOB PalOThI C




MaTepuajaoM; €) YMeHHe 00O0OIIaTh, NIeNaTh BBHIBOJBI, COMOCTABIATh Pa3IMIHEBIC

TOYKH 3PEHUS 110 OJTHOMY Bompocy (npobieme).

O00CHOBAHHOCTL BbLIOOPA MCTOYHHMKOB: a) OIIEHKA KCIOJIL30BAHHOM

JIUTEPATYPBI: IIPUBJICUEHBI JIM HANOOJIee N3BECTHBIE PA0OTHI 110 TEME UCCIISIOBAHUS
(B T.4. )XypHaJIbHBIE ITyOJMKALMK IMOCIEIHUX JIET, TOCIEAHNE CTATHCTUYECKUE
JTAaHHBIC, CBOJKHU, CTIPABKH U T.1I.).

CobOalonenne TpeGoBaHMii K odoOpMJIEHMIO: a) HACKOJIbKO BEpPHO

0oOpPMIIEHBI CCBUIKH Ha HCIIOJB3yEMYIO JIMUTEPaTypy, CHHCOK JHTEpaTypsl; 0)

OIIEHKA TPAaMOTHOCTH W KYJbTYPHl W3JIOKeHHS (B T.4. opdorpapuaeckon,

MYHKTYallMOHHOM, CTHMJIMCTUUYECKOH KyJbTyphl), BIaf€HHE TEPMUHOJIOTHEH; B)

coOuroieHne TpeboBaHui K 00bEMY pedepara.

PenenzeHT [0/IsKeH 4YeTKO c(OPMYJUPOBATH 3aMEYaHHE M BONPOCHI,
JKEJIATEeNIbHO CO CChUIKAMU Ha paboTy (MOXHO Ha KOHKPETHBIE CTPaHHIIbI paboThI),
Ha UCCJIEJI0BaHUS U (PaKTUUECKHE TAaHHBIC, KOTOPBIE HEe YU&Il aBTOP.

Penen3eHT MOKeT TaK:Ke yKa3aTh: oOpalnaiics Ju CTYISHT K TeMe paHee
(pedepatsl, mucrMeHHBIE PabOTHI, TBOPUYCCKUE PAOOTHI, OJUMITHATHBIC PAOOTHI

Ip.) U €CTh JIN Kakue-I10O0 TpeiBapUTENbHbIE PE3YyJIbTAThl; KAaK BBHINYCKHUK BEI

paboty (11aH, TPOMEKYTOUHBIE 3Tallbl, KOHCYIbTAIHs, JopaboTKa U nepepadoTka
HAIIMCAHHOTO WM OTCYTCTBUE UETKOrO IUIaHa, OTKa3 OT PEeKOMEHIalui
PYKOBOJTUTEJISI).

CryneHT npencraBisieT peepaT Ha PELCH3UI0 He IO3IHEe YeM 3a HECII0
[0 3alIUThL. PEIeH3eHTOM SIBISITCS HAYYHbBIA pyKoBoauTenb. OIBIT HOKAa3bIBACT,
9TO IIeNeCO00pa3HO O3HAKOMHTH CTYJCHTA C PEIEH3MEeH 3a HECKONBKO JHEH 10
3amuTe. ONIOHEHTOB HA3HAYaeT MPENojaBaTeNlb W3 YHCJIA CTyAEHToB. Jlms
YCTHOTO BBICTYIUICHHSI CTYJCHTY JocTatoyHo 10-20 MUHYT (IPUMEPHO CTOJIBKO
BpPEMEHH OTBEUaeT N0 OMiieTaM Ha 9K3aMeHe).

OneHka «OTJIMYHO» CTAaBHTCS, €CIIM BBINOJHEHBl BCE TPEeOOBAaHHS K
HaMCaHWIO M 3amuTe pedepara: obOo3HayeHa npobiemMa u 0OOCHOBaHA ee
aKTyalbHOCTh, CIENAH KPAaTKHH aHANW3 pa3NUYHbIX TOYCK 3PCHHs Ha

paccMarpuBaeMylo MpoOiieMy W JIOTHYHO M3JIOKEHA COOCTBEHHAs IO3HINA,



c(OpPMYIHPOBaHEl BBIBOJBI, TEMa PACKpBITA IOJHOCTBIO, BBIIEPKAaH OOBEM,
COOJIOICHBI TPEOOBAHMS K BHEIIHEMY O(OPMIICHHIO, TAHBI IPABUIIbHbBIEC OTBETHI HA
JOTIOJTHUTENBHbIE BOIIPOCHL

OneHka «XOpOINO» — OCHOBHbIE TPeOOBaHHs K pedepaTy M ero 3alure
BBIIIOJIHEHBI, HO MpPU O3TOM JONYyLIEHBl HEJOYEThl. B YacTHOCTH, HMEIOTCS
HETOYHOCTH B M3JIOKCHHUM  Marepuasa;  OTCYTCTBYeT  JIOTHYECKas
MOCJIC/IOBATENILHOCTh B CYXIICHUSX; HE BBIICpKaH 00BEM pedepara; HUMEIOTCS
yIymeHus: B 0QOpMIICHUH; Ha JIOTIOJHHUTENIbHBIC BONPOCH TPH 3allUTe JaHbI
HETIOJIHbIC OTBETHL.

OneHka «yZOBJETBOPHTEIBHO» — UMECIOTCSI CYLIECTBCHHBIC OTCTYILICHUSI
oT TpeboBaHuil k pedeprupoBanuio. B yactHOCTH, TeMa OCBEILCHA JHIIb YACTHYHO;
JIOTyIIeHbl (DaKTUYeCKUe OMIMOKH B COJEpKaHWM pedepara WM MPHU OTBETE Ha
JOTIOHUTENbHbIEC BOIPOCHL; BO BPEMsI 3AIUTH OTCYTCTBYET BBIBO/I.

OueHKa «HEYIOBJIETBOPUTEJIbHO» — TeMa pedepata HE pacKphITa,

00Hapy>KHUBaeTCs CYIIECTBEHHOE HETIOHUMAaHKE TPOOIEMBI.

MeToauyeckne peKOMeHIAIMH J1JI51 IOATOTOBKH NPe3eHTAIMI

JIys IOATOTOBKY MPE3EHTAIMK PEKOMEH/IyeTCsl HCIoJIb30BaTh: PowerPoint, MS
Word, Acrobat Reader, LaTeX-oBckuii maket beamer. Camast mpoctast mporpamma Jijist
co3nanus mpeseHtaiuii — Microsoft PowerPoint. [Ins moaroToBku Ipe3eHTaIMy
HEo0X0IuMOo 00paboTaTs HHGBOPMAIHIO, COOpAHHYIO MPH HaNKMCcaHUK pedepara.

[NocenoBaTenbHOCTD MMOATOTOBKU TIPE3CHTALIUH:

1. Yetko chopMymupoBaTh 1eb MPE3CHTAINH.

2. OnpexnenuTth KakoB OyneT (hopMat Mpe3eHTalru: )KUBOE BHICTYIUIEHHE (TOTa,
CKOJIBKO OY/IET ero MpOJODKUTENFHOCTB) WITH 3JIEKTPOHHAsI pacchuika (KakoB OyaeT
KOHTEKCT MPE3CHTAINH).

3. OToOpaTe BCIO COAEPXKATENbHYIO0 YacTh A NPE3CHTAlMH M BBICTPOUTH
JIOTHYECKYIO IIeTIOYKY MPeCTaBICHHUSI.

4. OrnpeneuTh KIFUYEBBIC MOMEHTHI B COJICPIKAaHUHU TEKCTa U BBIICIUTD UX.

5. OnpepenuTh BUIBI BH3yadH3anuH (KapTHHKH) Ul OTOOpaKeHUS UX Ha

claiifiax B COOTBETCTBHH C JIOTHKOH, IIENIBIO U crieruduKoil MaTepuaa.



6. IlomoGpats mu3aitH n (opMaTHpoBaTh CHAIBl (KOJMYECTBO KapTUHOK H
TEKCTa, UX PacIoIOKEHHUE, [IBET U pa3Mep).

7. IIpoBepUTh BU3YyaJbHOE BOCIPUSATHE MPE3CHTALIH.

K Bugam Bu3yalm3anuu OTHOCATCS WUIIOCTPALUK, 0Opasbl, JuarpamMmmbl,
Tabmuubl. WMinmroctpanusi — MpeicTaBlieHHe PEaIbHO CYIIECTBYIOLIETO 3PUTENBHOTO
psma. O6pa3sl — B OTIMUKE OT WLTIOCTpanuii — MeTtadopa. Vix Ha3HaueHHe — BBI3BATh
SMOIIMIO U CO3/1aTh OTHOIIICHHWE K HEW, BO3NEHCTBOBATh Ha ayauToputo. C TIOMOIIEIO
XOpOIIO TPOAYMAHHBIX U MPEICTaBISIEMBIX 00pa30B, WH(POpPMAIHS MOXET HAIOJTO
OCTaThCAd B TAMATH dYelloBeKa. [lmarpaMma — BU3yalIm3amus KOJIWYCCTBEHHBIX H
Ka4yeCTBEHHBIX CBsi3eH. VX UCTIONB3YIOT /17151 YOS U TENbHOM IEMOHCTPAIIMY AaHHBIX, IS
MPOCTPAHCTBEHHOTO MBIIUICHUS B JIONOJHEHWE K Jorndeckomy. Tabmuma —
KOHKPETHBIN, HATJSAHBIA M TOYHBIM MOKa3 JaHHbIX. Ee OCHOBHOE Ha3zHayeHHE —
CTPYKTYpUpOBaTh HWH(OpMAIMIO, YTO TMOPO oOOJieryaer BOCHPUSITHE JAHHBIX
ayAUTOpUEH.

Ipaxmuyeckue cogemvi N0 NOO20MOBKe NPe3eHmMayuu

— MeyaTHeIM TeKCT + chaiasl + pa3gaTOYHbIA Marepuain
TOTOBSITCS] OTAEIBHO;

- ClTaii/ibl — BU3yaslbHAas 1mojiavya WH(opMaImy, KoTopast JoIKHa
collepaTh MHHMMYM TEKCTa, MaKCUMyM HW300paKeHWH, HECYyIuX
CMBICIIOBYIO Harpy3KYy, BRITJISAETh HATJIATHO U TIPOCTO;

- TEKCTOBOE COJIep)KaHHe Ipe3eHTAllMd — YCTHas pPeyb WU
YTCHHE, KOTOPAast TOJDKHA BKITIOYATh apTyYMEHTEHI, ()aKThI, J0Ka3aTeIhCTBA U
SMOIINY;

- PEKOMEHIyeMOe YHCII0 CIaioB 17-22;

- o0s13aTenpHast HH(GOpMaIIKs IS TPE3CHTAIMU: TeMa, (haMIITHSI
Y MHHUIMAIBI BBICTYTIAIOIIET0; TUIaH COOOIIEHUS; KpAaTKHE BHIBOJIBI U3 BCETO
CKa3aHHOI'0; CITUCOK UCIOJIb30BaHHBIX HCTOYHHUKOB;

- pa3naTouHbli MaTtepual — JOJDKeH OOeCleuuBaTh Ty IKe
rIIyOUHY ¥ OXBAaT, YTO M YXMBOE BBICTYIUICHHUE: JIIOJM OOJIbIIE JOBEPSIOT

TOMY, YTO OHH MOTYT YHECTH C COOOH, YeM HCUC3aI0IINM U300paKCHUSM,



clIoBa M claiasl 3a0BIBAIOTCS, a pa3laTOYHBIM MaTepHall OCTaeTcs
MOCTOSIHHBIM OCS3a€MBIM HallOMHHAHHEM; pa3faTOYHbIN MaTepual BaXKHO

pasgaBaTb B KOHIE IPE3CHTALUH; pa3I[aTO‘IHLIﬁ MaTepuajibl JOJIKHBI

OTIIMYATHCS OT CIIAIOB, JOJDKHBI ObITH O0Jiee MHPOPMATUBHBIMH.

IIpumepHbIe TeMBI pedepaToB U Npe3eHTaANU

a > W N

© © N o

DNeKTPOHHbBIE PYHKIMOHAIILHBIE PE00pa3oBaTeNu

YcTpoiicTBa puema u 00paboTKu OMO(PU3NIECKUX CUTHAIOB
Brodusngeckre CHTHAIBI  UX CIIEKTPHI

O0mas cxema npueMa 1 nepegadr HHGOPMALUH 110 paJioKaHaITy
OCoOeHHOCTH JMUCTAaHIMOHHBIX pagnon3MepeHnil. CXeMbl 3aMeleHUs
napamMeTtpoB 1ieneit Ha HY u BY.

Crioco0sI Tpeodpa3zoBanus MudpoBoi HHGHOPMAITUH

OcHOBHbIE JIorn4eckue GyHKIMU. OYHKIIMOHAIBHO TMOJIHBIA Ha00p
KomonpeobpazoBaTesu 1 KOMIapaTopbl

udpatopsl, AemUPpaTOPbl U MYJIBTUILIEKCOPHI

10. Cxembl TpUTTEPOB. ACHHXPOHHBIE H CHHXPOHHBIE TPUITEPHI

11. PeBepcuBHBIE W aCHHXPOHHBIC CUeTUYMKH. CHHXPOHHBIM JBOWYHBIN

PEBEPCUBHBINA CUETUUK

12. Apxurektrypa DBM 1 niepcoHaTbHBIX KOMITBIOTEPOB

o M DN

IIpumepHbie TeMbl pedepaToB u npesedtanuii no MII rexanke u MK

PASPABOTKA, 3AIIYCK M OTJAIKA IIPOTPAMM HA
ACCEMBJIEPE C MCIIOJIb30BAHUEM VMK.

BBIBOJ] THOOPMAILIMN HA 8-MU CETMEHTHBIN JUCIJIEN
[IPOT'PAMMA-MOHUTOP U IIPOCTAS KOHCOJIb
[IPOT'PAMMMPYEMBI CBS3HON UHTEP®ENC (PCI)
PA3PABOTKA TEHEPATOPA UMITYJIbCHOM
[IOCJIEJOBATEJIBHOCTH 3AIAHHOM ®OPMBI



6. CUHTE3 IIPEOBPA3OBATEJISI JIBOMYHOT'O
(IBOMYHOJECSTUYHOI'O) KOJJA B CEMUCETMEHTHBIIA

7. PASPABOTKA CXEM HA PETUCTPAX CJIBUTA C OBPATHOM
CBSI3bIO

8. CUHTE3 CYETUMKA C IPOM3BOJIbHBIM MOJIYJIEM CUYETA
M<2n KOHTPOJUIEP [IPEPbIBAHUIA

PexomeHganuu 1o moAroToBKe K 3a4eTy M IK3aMeHY

ITo oxoHUaHUH JIEKLIUOHHOTO Kypca B 6 U 7 CEMECTpe CIIeAyeT 3aKII0UUTEIbHBII
9Tall CaMOCTOATEIBbHOM pabOThI CTYAEHTA 110 TIOJrOTOBKE K 3a4eTy U B 8 ceMecTpe - K
sk3aMeHy. IIpu OAroToBKe K 3K3aMEHY CTYAEHTY ClelyeT OBTOPHUTH JIEKIIMOHHBIN
MaTepua, U3y4uTh HCTOUYHUKHU U3 CIIMCKA JIMTEPaTyphl, IOJITOTOBUTHCSA K OTBETY Ha
BCE BOIIPOCHI, BKIIOUYEeHHblE B «[lepeueHb BompocoB K 3adeTy». Bo Bpems
MOJIrOTOBKH K 9K3aMEHY CTYACHT JO0JDKEH CHCTEMaTH3UPOBATh 3HAHUS, T0JTyYCHHbIE
UM IIPY U3yYCHUH OCHOBHBIX TE€M JAUCIUIIMHEI B TEUSHHE CEMECTpa. DTO M03BOJISIET

00BETMHATE OT/ICIBHBIE TEMBI B €IMHYIO CUCTEMY AVCIUIIIHHEL.
Crenyer BBIIEIUTH MOCIEAHUM eHb (JIMOO 4acTh €ro) mepes SK3aMEHOM JUIT
JOTIOJIHUTEIBFHOTO MOBTOPEHHS BCEro 00beMa BONPOCOB B LIEJIOM. DTO MO3BOJISET

CTYIECHTY CaMOCTOSITEIILHO IIEPENPOBEPUTH YCBOGHHE MaTepHaa.
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Macnopt ®OC no AucHUNIINHE
«MeanuuHceKast 3JIeKTPOHHKA»

Kon u Irtansl GOpMUPOBAHUS KOMIIETEHIINT
¢opmynuposka
KOMIIeTeHIIHU
OTIK-9 OCHOBHBIE BU/IbI CIIELIMATU3UPOBAHHOTO
3naer 000pyOBaHU U MEIULIMHCKUX U3IEIHH,
TFOTOBHOCTBIO K MpeTyCMOTPEHHBIE JUTS UCTIONB30BAHNUS B
I[PHMEHEHHIO npogeccHoHanbHOM chepe
CTIeLHATH3UPOBAHH
oro 000pyJ0BaHUS
Y METUIIMHCKHX
U3JeNuil, MPUMEHSTH HEKOTOPBIE BUJIBI
IIPEAYCMOTPEHHBIX | Y MEET | CICIHATN3HPOBAHHOIO 00opy10BaHUs U
Sy — MEIUIUHCKHX U3ACIUH, IPeyCMOTPEHHBIE
5 JUTSL HCTIOJTB30BaHUS B IPO(ECCHOHATBHOM
chepe
npogeccuoHaNbHON
coepe
Brnaneer | HaBBIKAMM IPHUMEHEHUS U HCTIOJIB30BAHUS
HEKOTOPBIX BUAOB CHELUATH3UPOBAHHOTO
000pynoBaHus B IpodeCCHOHATIBHOHN cdepe
Ne | Kontponupyemsl OneHoyHbIE CPECTBa -
n/m e Motysu/ Koupbr 1 aTans HaMMCHOBaHUE
paszeist / TeMbl (dhopMupoBaHUs TEKyIIUi MIPOMEKYTOUH
JUCLUIUIAHB KOMITETEHIIUI KOHTPOITb ast aTTecTarys
1 Paszgen I OIIK- CobecemoBanu | DKCIIEPTHOE
9 e (VO-1), OLICHUBaHHE
Tect BBIITOJIHCHUS
[IP1-T1P3, MIPaKTUIECKH
KoHTponbHBIE | X 3aHATHH H
3Haet
Bonpockl kK JIP1 | camocTosTens
Pedepar HOW pPaboThI,
KOHTPOJIbHBIE
BOIPOCHI 10
paszenam
CobecenoBann | DxcnepTHOE
e (VO-2),
Ymeer OLICHUBAHHE
Tect
[1P4-TIPS,




KoHTponbHBIE | BBINOTHEHHS
BOTpOchl | nmpaxtuueckn
JIP2, 3 p
Pedepar X 3aHATHH W
CaMOCTOATEIh
HOH paboTHl,
KOHTPOJIbHBIE
BOTIPOCHl  TIO
paszaenam
CobecenoBann | DkcrepTHOE
e (YO-3), OLIEHUBaHUE
Tect
[1P6-I1P7, BBITIOJIHCHUS
JIP3-J14 MPaKTHYSCKU
Pedepar p
KonrponpHast |Xx 3aHATHA U
Bnameer | paGora
CaMOCTOSITEIh
HOW paboThI,
KOHTPOJIbHBIC
BOIMPOCHI  TI0
paszaenam
Paszgen Il OIIK- CobecenoBanu | DKCIIEPTHOE
9 e (YO- 2), OLICHUBAHHE
Tecr BBHITIOTHEHHUS
ITP1-TIP3, NPAKTHICCKH
KOHTPOHB%EEI X 3aHATHIL 1
3uaer BOTIPOCHL K CaMOCTOSITENb
Pedepar N
HOW paboTHI,
KOHTPOJIbHbIE
BOIPOCHI 10
paszaenam
DKCnepTHOE
CobecenoBanu S —
e (YO- 2),
Ymeer
Tect BBITIOJTHEHHS
I1P4-TIPS,

[PAaKTHYECKU




KonTtpomnsabie

X BaHATHH H

BOTPOCET ¥ camocrosrems
JIP2, 3
Pedepar HOW paboTHI,
KOHTPOJIbHBIC
BOTIPOCHI  TIO
pasznenam
CobecenoBanu | DkcnepTHOE
e (YO-2), OLIEHUBAaHUE
Tect
[TP6-I1P7, BBITIOJIHCHUS
KontponrsHabie
MIPAKTUYECKU
BOTIPOCHI K
JIP3, 4 X 3aHATHH H
Bnaneer Pedepar
. Gep CaMOCTOSITENb
HOW paboThI,
KOHTPOJIbHBIE
BOIPOCHl  TIO
paszaenam
Paszgen 111 OIIK- CobecenmoBany | DKCIIEPTHOE
9 e (YO- 3), OILICHUBAHUE
Tecr BBIINIOJIHCHUS
TTP-TIP3, MpPaKTUIECKHU
KOHTpOMbHBIC | ¢ soparii 4
3Haer Bonpochl K JIPL | o\ 1o crosmens
Pedepar N
HOW paboTHl,
KOHTPOJIbHBIC
BOTIPOCHI IO
pasznenam
CobecenoBann | DkcnepTHOE
e (YO-2), OLIEHUBAaHUE
Tect
[TP4-TIPS, BBITIOJIHCHUS
YnMmeer KonrponsHasie
MIPAKTUYECKU
BOIIPOCHI K
JIP2, 3 X 3aHATHH H
Pedepar

CaMOCTOATECIb




HOH paboTHl,
KOHTPOJIbHBIC

BOIMPOCHI  TI0

pazmenam
CobecenoBann | DkcniepTHOE
e (VO- 2),
Teer OIICHHBAHUE
T1P6-11P7, BBIIIOTHEHUS
KonTtpomnsHsle
BOTOCH! « | TIPAKTHYECKH
JIP3, 4 X 3aHATHUH U
Braneer | Peepar CaMOCTOSI TN
HOW paboTHI,
KOHTPOJIbHBIC
BOIPOCHl  TIO
pazznenam
Paszgen IV OIIK- CobecenoBanu | DKCIIEPTHOE
9 e (YO- 4), OLICHUBAHHNE
Tecr BBIIIOJTHEH U
HPS-TIP11, NpPaKTUYECKHU
KoHTpombHBIC | ¢ soparii 4
3Haer Bonpockt KJIPT | o\ 1o crosrens
Pedepar N
HOW padoTHI,
KOHTPOJIbHBIC
BOTIPOCHI IO
pazmenam
CobecenoBann | DkcniepTHOE
e (VO- 4),
Teer OIICHHBAHUE
[IP14-T1IP16, BBITIOJIHCHUS
Kontponsabie
MIPAKTUICCKU
Vueer Borpocsl k JIP1 .
Pedepar X 3aHATHH o

CaMOCTOATEIb
HOW paboTHI,

KOHTPOJIbHBIC




BOIPOCHI  TI0

paznenam
CobecenoBann | DkcnepTHOE
e (YO- 4),
Teer OLICHUBaHKE
I1P17-11P21, BBITNOJIHCHUS
KoHntponsHbie
Bompocs k JIP1 fpaKTHaeCKH
Pedepar X 3aHATUH U
Bmaneer
CaMOCTOATEIh
HOW paboTHI,
KOHTPOJIbHBIC
BOTIPOCHL  TIO
paszaenam
Paznen V OIIK- CobOecenoBann | DkcrepTHOE
9 e (YO-5), OLICHUBAaHUE
Tecr BBITIOJTHEHHS
[MP13-ITP15, | mpakTtudeckn
KoHTponmbHBIE | X 3aHATHH H
3Haer
BOITPOCEI K | caMOCTOsITelb
JIP2, 3 HOH paboTHl,
Pedepar KOHTPOJIbHBIE
BOINPOCHI  TI0
pazzaenam
CobecenoBanu | DkcnepTHOE
e (YO-5),
Teer OLICHHBaHKE
I1P13-I1P15, BBITNOJIHCHUS
KonTtpomnsHsle
MPaKTHYECKU
BOIIPOCEI K
JIP2, 3 X 3aHATHH H
Ymeer Pedepar

CaMOCTOATEIb
HOW paboTHI,
KOHTPOJIbHEIE

BOINPOCHI  TI0

paszaenam




CobecenoBann | DkcrepTHOE
e (VO-5), OIICHUBAHNE
Tect
ITP13-T1P15, BBITIOJIHCHUS
KontponsHasie
MPAKTUICCKU
BOITPOCHI K
JIP2,3 X 3aHATHH U
Bnaneer Pedepar
. bep CaMOCTOSITENb
HOW paboThI,
KOHTPOJIbHBIE
BOMPOCHL  TIO
paszaenam
Paszgen VI OIIK- CobecemoBanu | DKCIIEPTHOE
9 e (YO- 6), OLICHUBaHHE
Tect BBINIOJTHCHUS
MPAKTUYECKU
X 3aHATHH U
3HaeT
CaMOCTOSTEIIb
HOW paboThI,
KOHTPOJIbHBIC
BOIPOCHI IO
paszenam
CobecenoBann | DxcnepTHOE
e (YO-5), OLIEHUBAaHUE
Tect
I1P13-T1IP15, BBITTOJTHEHUS
KoHntponsHsie
MPAaKTUYECKU
BOTIPOCHI K
JIP2,3 X 3aHATHH U
Ymeer Pedepar
CaMOCTOSITENb
HOW paboThI,
KOHTPOJIbHBIC
BOIPOCHI IO
pasnenam
CobecenoBann | DkcnepTHOE
e (YO-5), OIlEHUBAaHHE
Bnaneer Tect
I1P13-11P15, BBITNOJIHCHUS




KoHTponpHBIE | IpaKTUYECKU
BOTpOchl Kl x 3aHATUN U
JIP2,3
Pedepar CaMOCTOSITEIb
HOW paboTHI,
KOHTPOJIbHEIE
BOTIPOCHl  TIO
pasznenam
Pazgen VII OIIK- CobecenoBann | DkcnepTHOE
9 e (YO-7),
OIICHUBAHUE
Tect
IIP1-I1P3, BBITIOJIHCHUS
Pedepar
ep MIPaKTUICCKH
X 3aHATHUH U
3Haet
CaMOCTOSTEIIb
HOW paboThI,
KOHTPOJIbHBIE
BOTIPOCHl  TIO
pasmenam
CobecenoBann | JkcnepTHOE
e (YO-3), OLICHUBaHHE
Tect
I1P7-I1P9, BBITNOJIHCHUS
Pedepar
MPAKTUICCKU
KoHnrponsnas
pabota X 3aHATHH o
YMmeer
CaMOCTOSITEIb
HOH paboTHl,
KOHTPOJIbHEIE
BOTIPOCHI  TIO
pasznenam
CobecenoBann | DkcrepTHOE
e (VO-3), OIICHUBAHUE
Bnaneer Tect
I1IP7-11P9, BBITIOJIHCHUS




JIP3-J14 MIPaKTUIECKH
Pedepar .
Gep X 3aHATHH H
CaMOCTOSITENb
HOW paboTHI,
KOHTPOJIbHEIE
BOTIPOCHl  TIO
pasznenam
Paszgen VIII OIIK- CobecemoBanu | DKCIIEPTHOE
9 e (VO-8),
OIlCHUBAaHHE
Tect
IIP1-I1P3, BBITIOJIHCHUS
Pedepar
Gep MIPaKTUICCKH
X 3aHATHH U
3HaeT
CaMOCTOSTEIIb
HOW paboThI,
KOHTPOJIbHBIE
BOTIPOCHl  TIO
pasmenam
CobecenoBann | JkcnepTHOE
e (YO-3), OLICHUBaHHE
Tect
T1P-ITP9, BBITNOJIHCHUS
Pedepar
TIPaKTUICCKH
KoHnrponsnas
pabota X 3aHATHH o
Ymeer
CaMOCTOSITENb
HOH paboTHl,
KOHTPOJIbHEIE
BOTIPOCHI  TIO
pasznenam
CobecenoBann | DkcrepTHOE
e (VO-3), OIICHUBaHHE
Bnaneer Tect
I1P7-I1P9, BBITIOJTHCHUS




Pedepar

MIPaKTUICCKH
X 3aHATHH H
CaMOCTOSITENb
HOW paboTHI,
KOHTPOJIbHBIE

BOIPOCHI 11O

pasznenam
Paszgen IX OIIK- CobecemoBanu | DKCIIEPTHOE
9 e (V0O-9),
OIlCHUBAaHHE
Tect
IIP1-I1P3, BBITIOJIHCHUS
Pedepar
Gep MIPaKTUICCKH
X 3aHATHUH U
3HaeT
CaMOCTOSTEIIb
HOW paboThI,
KOHTPOJIbHBIE
BOTIPOCHl  TIO
pasmenam
CobecenoBann | JkcnepTHOE
e (YO-3), OLICHUBaHHE
Tect
I1P7-I1P9, BBITNOJIHCHUS
Pedepar
MPAKTUICCKU
KoHnrponsnas
pabora X 3aHATUH u
YMmeer
CaMOCTOSITENb
HOH paboTHl,
KOHTPOJIbHEIE
BOTIPOCHI  TIO
pasznenam
CobecenoBann | DkcrepTHOE
e (YO-10), OLIEHUBAaHUE
Bnageer | Teer
IIP1-IIP3, BBITIOJIHCHUS




Pedepar
KonTponbhas
pabota

MIPaKTUICCKH
X 3aHATHH H
CaMOCTOSITENb
HOW paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO

pasaeiam

B 6 ceMecTpe

JaTa/uenens
BbITIOJIHEHUSI

Bua camocTosiTeILHOK
padoThI

ITpumepHbie
HOPMBI
BpPEMEHHU HA
BBINIOJTHEHHE

®opma
KOHTPOJIA

2 Hen

HN3yuyenne marepuajioB
Jgeknmii. [Toaroroska k
NPaKTHYECKUM 3aHATHAM

1 gac

o, T

3 Hen

M3yuyenune marepuajioB
Jexnuii. [logroropka k
NMPaKTHYeCKUM 3aHATHAM

1 yac

4 Hen

H3yuyenune maTepuajioB
Jaexnuid. [Toaroroska
Mpe3eHTAINH H
TECTHPOBAHUIO

2 yac

5 nen

HN3yuyenne marepuajioB
Jgeknmii. [Tonroroska k
KOHTPOJIbHOIi padoTe

2 yac

6 Hen

HN3yuyenune marepuajioB
Jexuuii. [logroroska
Npe3eHTAlNH U
TeCTHPOBAHHUIO

2 yac

7 —8 Hexn

HN3yuyenne maTepuajjioB
Jgexuuii. IloaroroBka k
HMTOr0BOI K KOHTPOJIbHOM
pabote

1 gac

HUKP

9-10 nen

HN3yuyenne marepuajioB
gexnuid. [loarorobka
Mpe3eHTALNH U
TeCTHPOBAHUIO

2 yac




11-12 nen

H3yuyenne marepuajioB
Jexnuii. [logroropka k
NMPaKTHYeCKUM 3aHATHAM

1uyac

9KP-3

13 - 14 men

HN3yuyenne marepuajioB
Jekumii. [loaroroska
NMpe3eHTanuu u
TeCTHPOBAHUIO

2 yac

10

15—-16 nen

HN3yuyenune marepuajioB
Jexkuuii. [loaroroska
Npe3eHTALNH U
TeCTHPOBAHMIO

2 yac

11

17 - 18 men

H3ydenne maTtepnajion
Jexumii. [TonroroBka k
HTOr0BOil KOHTPOJILHOM
pabote

2 yac

HUKP

B 7 ceMecTpe

JaTa/nenenst
BBIITOJIHCHUSA

Bujg camocrositeibHOM
padoTsI

IIpumepHbIe
HOPMBI
BpPEMEHHU HA
BBIIIOJTHCHHE

®opma
KOHTPOJIA

2 Hex

HN3yuyenune marepuajioB
Jexumii. [TonroroBka k
NMPaKTHYeCKUM 3aHATHAM

1 yac

0, T

3 Hen

HN3yuyenne marepuajioB
gexuui. IloaroroBka K
NMPAKTHYeCKUM 3aHATHAM

1 gac

4 Hen

H3yyenune maTepnajion
aexnuid. [Togroroeka
Npe3eHTanuu u
TECTHPOBAHHIO

2 yac

5 nen

H3ydenne maTepnajion
gexuui. IloaroroBka k
KOHTPOJIbHOIi padoTe

2 yac

6 Hex

HN3yuyenne marepuajioB
aexuuid. [llogroroBka
Mpe3eHTAlNH U
TeCTHPOBAHMIO

2 yac




6 |7-8mHen H3yyenune maTepuajion 1 vac HUKP
Jgexnuii. [loaroroska k
HTOT0BOI K KOHTPOJILHOM
padote

7 |9-10 Hen H3ydyeHne MaTepuasioB 2 yac I, T
Jgexnmii. [loaroroska
npe3eHTAlIMH U
TeCTUPOBAHHIO

8 11-12 nen | U3yyeHue MaTepHAJIOB luac 9KP- 3
gaexnuid. [Toaroroeka x
NPAKTHYECKUM 3aHATUAM
9 |13-14 Hen H3yyenne matepnajion 2 yac I, T
Jexumii. [loaroroska
npe3eHTAIIMHN U
TeCTUPOBAHHIO

10 |15-16 nen | N3yuyenme maTepuasion 2 yac I, T
Jgeknuii. IToaroroska
npe3eHTALMH U
TECTHPOBAHUIO

11 |17 - 18 nen H3yyenne matepnajion 2 yac HUKP
gexnuid. [Toaroroeka x
HMTOr0BOIl KOHTPOJIbLHOM
padore

METOZ[PI'leCKI/Ie PEeKOMEHAAlUH, oNIpeaeasioIue nmnpoueaypbl OHEeHUBaAHUSA
PeE3yJbTaTOB OCBOCHUSA JUCHMIIMHBI
3aIIaHI/IH U1 CaMOCTOSITCJIBHOTO  BBINIOJIHEHHUA BKIIOYAKOT IMOBTOPHYHO

npopaboTKy MaTepHAIOB NPAKTHIECKUX 3aHATHH € LENBIO TOJArOTOBKU K OTYETY I10
UTOTOBOM aTTECTAIMH 10 JUCHUIUIMHE B BUJ/IE 3a4eTa B 6 cemecTpe U sK3aMeHa B 7
ceMecTpe.

. 100-86 6aiIoB BEICTABIACTCS CTYACHTY, €CIIU CTYISHT BBIPa3Hil CBOE MHCHHE
1o copMyIMPOBaHHOH NpobiemMe, apryMEHTHPOBAJ €ro, TOYHO OIpe/e-IHB ee
collepKaHue W cocTaBisone. lIpuBeseHbl JaHHBIE OTEYECTBEHHOW W 3apy-
Oe)KHOH TUTEepaTyphl, CTATUCTUYECKUE CBEJCHNUS, HH(pOpMaIys HOPMaTUBHO  Ipa-
BOBOTO XapakTepa. CTyAEHT 3HaeT W BiafeeT HaBBIKOM CaMOCTOSTENbHOH Hccie-

JI0BaTEILCKOM pa6OTLI II0 TEME HUCCIIEAOBAHUA, METOAAMU U NPpHUEMaMH aHalIn3a



TEOPETHYESCKUX /MM MPAKTUYECKHUX ACTIEKTOB M3y4aeMoii oosactu. dakTiHyeckux
OmMOOK, CBS3aHHBIX C IIOHMMaHHEM HpoOJieMbl, HeT, TIpaduuecku padoTa
odopmiieHa IpaBUIBEHO

. 85-76 OammoB — pabora XapakTepuU3yercsi CMBICIOBOH IEIbHOCTBIO,
CBSI3HOCTBIO U TIOCIIEOBATEIbHOCTHIO H3JI0XKEHHUS; AOIyLIeHO He Oonee 1 omuOku
npu 0OBSICHEHWH CMBICIIA WK cOJiep KaHus TpoOeMbl. J[is apryMeHTaIuu npuso-
JSITCSL TAHHBIE OTEYECTBEHHBIX M 3apyOe:KHBIX aBTOPOB. [IpogeMOHCTpUpOBaHBI HC-
CJIC/IOBATEIILCKHE YMEHHS M HaBBIKK. DaKTHYSCKUX OIIHOOK, CBS3aHHBIX C TOHHMA-
HUEeM npoOieMsbl, HeT. J{omyeHs! ogHa-1Be OmMOKN B 0(OpMIIEHHN paOOTHI

. 75-61 Oamn — CTYIEHT HPOBOAUT AOCTAaTOYHO CAMOCTOSTENILHBIM aHaIu3
OCHOBHBIX 3TaIlOB U CMBICJIOBBIX COCTaBIIIOIINX IPOOJIEMbl; TOHUMAaeT 0a30BbIe
OCHOBBI 1 TEOPETUYECKOE 000CHOBaHKE BEIOpaHHOU TeMbl. [IpuBIeYeHbl OCHOBHBIE
UCTOYHMKH O paccMaTpuBaeMoil Teme. [lonymeno He 6onee 2 ommuboK B CMBICIIE
WIIN COAEp KaHUH Po0IeMbl, 0hOpMIIEHUH PaOOTHI

. 60-50 OamioB — paboTa MpeacTaBisieT COOOW MEepecKa3aHHbIA WM TIOJ-
HOCTBIO ITEPENHCaHHBIN UCXOIHBIN TEKCT 03 KaKUX Obl TO HU OBUI0 KOMMEHTapHeB,
aHanm3a. He packpbiTa CTpyKTypa M TEOpETHYECKas COCTaBisonias TeMbl. Jlomy-
HICHO TpU WK Oojee Tpex OIMMOOK B CMBICIOBOM COJIEP)KaHHH PACKPBIBACMOM

npo0seMbl, B 0hOpMIIEHHH PaOOTHI.

OuneHoYHBIE cpeacrea ajas l'lpOMe)KyTO'—lHOi;I aTTeCTalluu

Tekymias arrecTanmsi CTYJEHTOB [0 JAWUCHMIDIMHE «MeIumuHCKas
3JIEKTPOHHUKAY ITPOBOJIUTCS B COOTBETCTBHH C JIOKAJIbHBIMI HOPMAaTHBHBIMU aKTaMHU
JAB®Y wu sBusercs oOs3arensHOW. Tekymas arrecTanusi MO JUCHUIUINHE
«MeaunuHCKast 3JEKTPOHUKA) TPOBOAUTCS B (hOpME TECTUPOBAHUS, OIPOCOB I10
TeMaM, JIaDOPaTOPHBIX U KOHTPOJIBHBIX PadOT.

Ilpumepnvie mecmoevie 3a0anusi.

ITepeyenb KPaTKHX TeCT — ONPOCOB O OCHOBAM MeANLMHCKOM

3JIEKTPOHUKH



JlaTuuky - ycTpoHCTBa, KOTOPBIE IPEOOpasyIoT:
a) MaJble HANPsDKEHNUS B HATIPSDKCHHS OONBIIeH BeJNIUHBI
b) anekTpuyeckue BEINYUHBI B HEAIEKTPHUECKHUE

C) HEDJICKTPUYCCKUE BEIIUMIYUHDBI B JICKTPHUYICCKUE

Haznauenue ycrpoiicTB oroOpaxeHns: HH()OpMAaIWH:

a) mpejcTaBIeHUEe MEIUKO-0noIornIeckort mHpopmamu B popme, ymoOHOM
JUTS BOCTIPHATHS

b) mpeoOpazoBaHKe CBETOBOI YHEPTUH B IHEPTHUIO SJIEKTPUUECKOTO TOKA

¢) npeoOpa3oBaHUe HEIIEKTPUUECKUX BEIUYUH B DJICKTPUUECKHUE

I'enepaTop cuHyCOUIANbHBIX KOJICOAHUI TPEJHA3HAYCH JIJIsl IOy YCHUSI:
a) IMITYJIbCHBIX KOJIeOaHni
b) rapMOHUYECKHX 3JIEKTPOMATHUTHBIX KOJICOaHA

C) JIEKTPOMArHUTHBIX KOJIeOaHNUH CII0XKHOM (popMBI

[Tpu nomemennn o0bEKTa MEKAY ICKTpoJaMH B ammapare Y BU-repanmn:
a) HapyIIAeTCcsl aMIUTUTYJHOE YCIOBHE TeHepaLiy

b) n3MeHsiercsi COOCTBEHHAsI 4YaCTOTA KOHTYpA MalUeHTa

C) U3MEHsIETCsI COOCTBEHHAsI 4acTOTa KOJieOaHHil Koie0aTeIbHOrO KOHTYpa

reHepaTopa

Jns npeoOpa3oBaHusl MajbIX DIICKTPHYECKUX CUTHAJIOB B AJICKTPUYECKHE
CHUTHAJIBI OOJIBIICH BEMYHHBI UCTIONB3YIOTCS:

a) TaTYNKU

b) ycunurenu

C) reHepaTophl

d) perucrpupytoliue ycTpoucTBa



3aBUCUMOCTh KOX(PQUIMEHTA YCHUIICHHUS YCHIUTENS OT YaCTOTHI BXOJHOTO
HaINpsDKEHUs! [IPU IOCTOSHCTBE €r0 aMIUIUTY/Ibl Ha3bIBAeTCs:

a) BXOJTHOHM XapaKTepUCTUKOM

b) aMIIMTYy1HOM XapaKTepUCTUKON

C) YaCTOTHOW XapaKTePUCTUKON

d) monocoii nmpomyckaHus

JUTMTeNTpHOCTRIO May3bl IMITYJIBCHOTO TOKA Ha3bIBACTCS:

a) WHTEpBAJ BpPEMEHM OT Hayaja HUMITyJIbca JO0 Hadajla CJEIYIOIIEero
UMITyJIbCa

b) uHTEpBa BpeMEHH OT KOHIIa UMITYJIbCa JI0 Hadalla CJIeAyIOLIero UMITyIbca

C) MHTEpBaJl BpEMEHH OT Hayaja UMILyJIbca 0 KOHLA 3TOTr0 UMITyJIbca

WUmmynbcHple  KoneOaHWS — NPAMOYrONBHOH — (OPMBL,  CO3lIaBacMble
MYJIBTUBHOPATOPOM, MOT'YT UCIIONIB30BATHCS JUIS LICJICH:

a) Tepanuu

b) muarHoCTHKH

C) Tepanuu U JUATHOCTHUKH

I'eHepaTopbl CHHYCOUAANBHBIX 3JEKTPOMAarHUTHBIX KOJIEOaHUH COCTaBIIIOT
OCHOBY:

a) annapaToB Ui rajibBaHU3aLUU

b) anmaparos s YBY - Tepanun

¢) anmapaToB Juis 31eKkTpodopesa

K ycTporictBam oToOpaskeHHsT HHPOPMAIIMH OTHOCATCS:
a) CaMOTIUCITBI

b) UCTOYHMKYM TEPEMEHHOT0 TOKa

C) JaTYUKH

d) ycunurenu



Ycunutens ABNAETCA OOHONW UX OCHOBHBIX COCTAaBHBIX YacTeil:
a) armmapara YBU-tepanuu

b) anekrposnumdanorpada

C) anmapaTta Ajs rajlbBaHU3aLIH

d) renepaTopa CUHYCOUAATIBHBIX KOJICOaHMM

Y CnoBusl yCUIICHUS 3JIEKTPUIECKIX CHTHAIOB 0€3 UCKAXEHUIA OTIPEeIISIFOTCS
C TIOMOIIIBIO:

a) BXOJHOM XapaKTEPUCTHKU YCUITUTEIIS

b) aMIUIMTYIHOM ¥ YaCTOTHOM XapaKTEPUCTUK YCUIIUTEIS

C) BBIXO/IHOH XapaKTEePUCTUKHU YCUITUTEILS

Kosddurmmenr  ycuneHwss  ycWiauTeNns TpPU  HW3MCHCHHH  YacTOTHI
3JICKTPUYECKOTO CUTHAJIA B TIPECIIaX MOJIOCH POy CKAHMUS:

a) ocTaéTcs MOCTOSHHBIM

b) ymensbmraercs

C) YBEITMYNBACTCS

OHO¥ N3 OCHOBHBIX COCTABHBIX YacTel 3J1eKTpokapanorpada siBIsSeTCs:
a) KOHTYp TaIeHTa
b) reneparop cuHyCOUIAIBHBIX KOJIEOAHUI

C) 3JIEKTPOHHBIN YCUIIUTEb

JTMTeNTbHOCTIO UMITYJIbCA Ha3bIBACTCS:

a) MHTepBaJ BPEMEHH OT Hadajla OJHOI'0 UMIIyJIbCca O Hayajla CIIeLyIOILEero
UMITyJIbCa

b) uHTEpBaN BpeMEHH OT Hadasla MMITYJIbCa A0 KOHLA 3TOr0 UMITyJIbCca

C) MHTEpBal BPEMEHH, B TEUEHHUE KOTOPOro HANPSIKEHUE HapacTaeT [0

MaKCHUMaJIbBHOI'O 3HAYCHHA



IMpocreiimas GyHKIMOHANBHAS CXeMa MPUOOpa METUIIMHCKOH AUArHOCTHKU
COCTOUT M3 MOCJICOBATEIBHOCTH YCTPOHCTB:

a) reHepaTop — npeoOdpazoBaTelb— YCUIUTENb

b) ycrpoiictBO chéMa — DJIEKTPOHHBIH YCHIUTEIb — YCTPOHCTBO
oToOpakeHHs1 HHPOPMAIUU

C) 3JIEKTPOHHBIN YCUIINTENh — NaTYNK —> CaMOIIHCELl

HpI/I YCUIICHUH DJICKTPUICCKUX CUTHAJIOB YCHIIUTCIICM:

a) HC OJOJIKHA U3MCHSATHCA (bopMa YCHUIIMBACMbIX CUTHAJIOB

b) HE JOJIKHA U3MEHATHC aMIUINTYla YCUIIMBACMbIX CUTHAJIOB
C) HE JOJDKHA USMEHATBHCS MOIIHOCTD YCUIIMBACMBIX CUTHAJIOB

d) n0mKHO OBITH U3MEHEHHE YaCTOThI YCUIIMBAEMOTO CUI'HAJIA

[Tpu YBY — tepanuu, BO3ACHCTBYIONIMM Ha YeJI0BeKa (haKTOPOM SBIISETCS:
a) JIEKTPOMAarHUTHBIE BOJHBI

b) nepeMeHHOE IEKTPUUECKOE 110JIe

) IepeMEeHHOE MarHUTHOE T10J1e

d) nepeMeHHBIH JIEKTPUUECKUI TOK

€) OCTOSTHHBIM MEKTPUIECKUI TOK

Ipu quaTtepMum, BO3ACHCTBYIOIINUM Ha YeTOBeKa (HaKTOPOM SIBIISICTCS:
a) JIEKTPOMArHUTHBIC BOJHbI

b) nepeMeHHOE JIEKTPUIECKOE MOJIe

) IepeMEHHOE MarHUTHOE TI0JIe

d) mepeMeHHBIH AIEKTPUICCKUI TOK

€) OCTOSTHHBIM MEKTPUIECKUI TOK

[Tpu uHIYKTOTEPMUH, BO3ACHCTBYIOLIMM Ha YellOBEeKa (pakTOPOM SBISETCS:

a) 3JIEKTPOMAarHUTHBIE BOJHBI



b) mepemMeHHOE IEKTPHUECKOE TTOJIE
C) IepEMEHHOE MarHUTHOE IOJIe
d) nepeMeHHBIH JIEKTPUUECKUI TOK

€) MOCTOSIHHBIN JICKTPUUECKHUIT TOK

IIpu CMB u IMB — Tepanun, BO3ACHCTBYIONIMM Ha 4eJIOBEKAa (PaKTOpPOM
SIBJISIETCSL:

a) DIIEKTPOMArHUTHBIC BOJHBI

b) mepemMeHHOE IIEKTPHUECKOE TTOJIE

) IepeMeHHOE MarHUTHOE TI0JIe

d) nepeMeHHBIH JTEKTPUUECKUI TOK

€) MOCTOSIHHBIN JIEKTPUUECKHUIT TOK

[pu rajgpBaHM3aIMK BO3ACHCTBYIONIMM Ha YeJI0BEKa (haKTOPOM SIBIISCTCS:
a) JIEKTPOMArHUTHBIC BOJHbI

b) mepemMeHHOE IIEKTPHUECKOE TTOJIE

) epeMEHHOE MarHUTHOE TI0JIe

d) mepeMeHHBIH IEKTPUICCKUI TOK

€) MOCTOSIHHBIN JIEKTPUUECKHUIT TOK

[Ipumenenne YBUY — Ttepanuum Ha uacTtorax, HOpuHATBIX B Poccun,
3¢ dEeKTUBHO IS IPOTpeBa:

a) IM3JIEKTPHUUECKUX TKaHEeH OpraHu3Ma 4eJoBeKa

b) mpoBoASIINX AIIEKTPUIECKUI TOK TKaHEH opraHn3Ma 4ejJoBeKa

) caboIPOBOISIINX TKAaHEH

[Mpumenenune meroaa quarepMuu SGGEKTUBHO JUISL TPOTPEBa:
a) c1a0oMPOBOIAIINX TKAHEW OpraHu3Ma 4eloBeKa
b) mpoBOSIINX DIEKTPUUIECKUN TOK TKAaHEH OpraHu3Ma 4ejoBeKa

C) METOJ] YHUBEpCAJIEH, IPUMEHSIETCS U B IEPBOM, U BO BTOPOM CIIydasx



[TpuMeHeHne MeToia HHAYKTOTepMHH (P (PEKTUBHO I IPOrpeBa:
a) IUDJIEKTPUICCKUX TKaHEH OpraHu3Ma YesioBeKa
b) mpoBoSIINX DIEKTPUYECKUN TOK TKAHEH OpraHu3Ma 4ejoBeKa

C) METOJl YHHUBEpCaJleH, IPUMEHSAETCS U B IEPBOM, U BO BTOPOM CIIydasx

JlaTuuky, B KOTOPBIX MOJ BIIMSHHUEM HU3MEPSAEMOM HEINEKTPUUYECKOU
BEJIMYMHBI IPOUCXOAUT U3MEHEHUE OHOIO U3 €r0 MapaMeTPOB, Ha3bIBAIOTCS:
a) aKTUBHBIMHU

b) maccuBHBIMH

JlaTuukd,  KOTOpblE  NPEOOPasyrOT  HEINEKTPUUECKUE  BEIMUHMHBI
HETOCPEICTBEHHO B DIIEKTPUYECKHUE (TOK, HANPSHKEHUE), HA3BIBAKOTCS:
a) aKTUBHBIMU

b) maccuBHBIMHE

Kakoii W3 mepeYuclIeHHBIX JJIEMEHTOB BXOIUT B COCTaB TIeHeparopa
CHUHYCOUIAIBHBIX KOJIeOaHMH?

a) AEeKTPUYECKHUI BEHTUIIb

b) kosebarenbHbIN KOHTYP

C) AMeKTpUYeCKuid GUILTP

d) narumk?

Kakoe (usnueckoe sBJICHHE UCTIONb3YETCS JJISl MOMYYCHHS WHIYKIHOHHOTO
TOKa B KOJIeOaTeTbHOM KOHTYpE?

a) TepMOBJICKTPOHHON SMHUCCUH

b) aeKkTpoMarHUTHOW UHTYKIIUU

¢) mpeoOpa30BaHusl TEILIOBOM SHEPTHUHU B AIEKTPHUYECKYIO?

WneanbHblid KOJIEOATENIBHBIA KOHTYP COCTOHT H3:



a) KOH/IEHCATOpa M aKTHBHOTO COTIPOTHUBIICHHS
b) KaTyIIKH HHIYKTUBHOCTU U KOHAEHCATOPA
C) UCTOYHHKA TOKA ¥ KaTYIIKA MHAYKTHUBHOCTH

d) aKTUBHOTO CONPOTHUBIIECHUS U KaTyIIKH HHAYKTHBHOCTH

Kontyp nannenra B anmapartax YBUY - Tepanuu v HHIYKTOTCPMHUH:
a) MOJIKIIFOYEH HEeMOCPEICTBEHHO K aHOAHOM IIeTIH TeHepaTopa
b) MHAYKTHBHO CBs3aH ¢ KOJIe0aTeTFHBIM KOHTYPOM T'eHepaTopa

C) BKJIFOYCH B LICTIb CMCIICHUS TPpHUOJaa

KonTyp namnuenra B annaparax ans YBU-tepanuu u UHAYKTOTEpMUU Hepe
IPOBEJEHUEM MPOLEAYPhl HACTPaUBaETCA:

a) Ha 4aCTOTYy KoJiebaTeIbHOr0 KOHTypa reHeparopa

b) Tak, 4TOOBI BBIIOIHMWIOCH aMIUIUTYAHOE YCIIOBHE T€HEPAINH

C) Tak, YTOOBI BBIIOIHWIOCH (Da30BOE YCIIOBUE T€HEPALIUH

Yactora kosnebaHuii TepameBTHYeckoro KoHTypa YBUY — ammapara
OTIpeIeIsAeTCsL:

a) 9JIEKTPOEMKOCTHIO KOHJEHCATOPAa W  HWHJIYKTUBHOCTBIO KaTYIIKH
WHJIyKTHBHOCTHU TE€PANEBTUUECKOTO KOHTYypa

b) yacroroii konebanmii LC -reneparopa

C) TeIIOBBIM 3P (PEKTOM MpH NPOBEASHUU TEPATIeBTHYECKOM IPOLE Ty PhI

CoOcTBeHHYIO 4YacTOTy KoJieOaHH TepaneBTHYecKoro KoHTypa YBY —
anmnapaTa MOXXHO BbMUCIUTH 1Mo Gopmynie (L u C — HHAYKTUBHOCTD U EMKOCTH

KOHJICHCATOpPA):

Kakue uckaxenus: Oynayr Habmronateest anst Usx = 0,01Cos(2w-50t) [B] B
ycunutene ¢ nojocoit npomyckanus 0,1 - 100 I'm u Ukp = 0,02 B?

a) aMIUTUTYJHBIC



b) aMmMTYAHBIE M YACTOTHBIC
C) YaCTOTHBIC

d) uckaxxenwuii He Oynet?

AMIUTHTYIHBIX HCKa)XEHUI YCHUIMBAEMOT0 CHTHAJIA He OyeT, eciu:
a) Usx > Ukp
b) Usx < Ukp

YacToTHBIE HCKAXKESHUS MOTYT HAOJIOAAThCSI TP YCHUIICHUH:
a) TOJNBKO MPOCTBIX CHTHAJIOB
b) TONBKO CII0XKHBIX CUT'HAJIOB

C) MOOBIX CUTHAJIOB

Ha Bxon ycunurenst ¢ nmonocoit mpomyckanus 10 - 200 I'm u Uxp = 0,05 B
M0JIaeTCsl CHHYCOMalIbHOE HarpspkeHne ¢ yactoroi 500 ' u ammmurymoit 30 mMB.
Kakne nckaxenns O0ymyT HaOIIOAATHCS ISt 3TOTO CUTHasa?

a) aMIUIUTYHbIC

b) wacToTHBIC

C) aMIUIUTYAHBIE U YaCTOTHBIE

d) Hukakue?

YacTOTHBIX MCKAKEHUH YCHIMBAEMOT'0 CHUTHaIa He OyIeT, eclu:
a) aMIUINTY/a HalpsDKEHUS He PEBBIIACT KPUTHIECKOTO 3HAYCHHUS
b) Bce 4acTOTHI €ro CrIeKTpa HaXOATCS B IIPEeax MOJIOCH POy CKaHHS

C) KOB(b(l)I/IHI/IGHT YCUIICHHA HC MCHACTCA B IMIPECACIIaX MMOJIOCHI IPOITYyCKaHUA

AMILTUTY THBIC UCKAXEHHST MOTYT HAOIIOAATHCS [IPH yCHIICHHU:
a) TOJIBKO MPOCTHIX CHTHAIIOB
b) TONBKO CIIOKHBIX CUTHAIIOB

C) TeX U OpyTrux



DopmupyIOIIUe IeNH NPeAHa3HAUCHBI UL
a) TCHEPUPOBAHUS UMITYJIbCHBIX HANPsKECHHUIT
b) nmpeoOpazoBanus (HOPMBI UIMITYJILCHBIX ¥ CHHYCOUAAIbHBIX HAIIPSDKEHHUNA

¢) npeoOpazoBanus GOPMBI TOIBKO CHHYCOUIANBHBIX HANPSKEHUH

YcnosueM auddepeHmpoBaHus MPSIMOYTOIBHBIX UMITYIIHCOB HAMPSKCHHS
RC - mensto sBusiercs (R — ommyeckoe conporuBienne, C — 3IIEKTPOEMKOCTh
KOHJICHCATOpPa):

a) JUIMTEeNLHOCTh uMIynbca > RC

b) mmrenbHOCTH MMITyINbCa >> RC

) JUIMTENBHOCTh uMmynbca < RC

d) nmurenpHOCTH UMITyNIBCa << RC

IMpu nuddepeHMPOBaHUM MPSAMOYTOJbHBIX HMMITYJIbCOB  IOJIy4alOTCs
HMITYJIbCBI:

a) OCTPOYTOJIbHBIC OTHOTIOISPHBIE

b) ocTpoyronpHBIC Pa3HOIOISIPHEIC

C) TPEYTOJIbHbIE OJJHONIOJISIPHbIE

[Ipu uHTErpUpOBaHUY NPSIMOYTOJBHBIX UMITYJIbCOB MOJYYatOTCS UMITYJIbCHI:
a) OCTPOYTOJIbHBIE OTHOTIOJSIPHBIC
b) ocTpoyrompHBIE Pa3HOOISIPHEIC

C) TPEyTOJILHBIE OJHOTIOJISIPHBIE

YcnoBueM MHTErPHUPOBAHUS MPSIMOYTOIBHBIX UMITYJIbCOB HanpshkeHus: RC-
uensio sBisercss (R — omumdeckoe compotuBnerne, C — 3IEKTPOEMKOCTH
KOHJEHCATOpa):

a) IIUTeNsHOCTh uMmyisca < RC

b) mmrenbHOCTh UMIyIbca << RC



) JUINTENBHOCTH nMIynbca > RC
d) amurenbHOCTH UMITyNTECa >> RC

€) JUINTEeNLHOCTh uMmynbca = RC

Kakass w3 sjexkrpuueckux 1erneif, n300paxEHHBIX Ha CXeMax, SBIISETCS

MHTErpUpyomei?

Kakass w3 snekTpudeckux mereid, m300paXEHHBIX Ha CXeMax, SBISETCS

nmud hepeHIUpyomeii?

Kakas nenb nzo0paxxena Ha cxeme?
a) MHTEerpUpyonias
b) muddepenuupyromas

C) HU Ta HH Apyras’?

Kakas nenp n3o0paxkena Ha cxeme?

a) UHTETPUPYIOILAs
b) muddepenuupyromas

C) HU Ta HH Jpyras?

HmmyibcHOE HANpsDKEHKE, H300pak€HHOE Ha TpadHKe, MMEEeT aMIUTUTYLY:
a) 30 MB
b) 20 MB
¢) 60 MKc

NmnynbcHoe HanpshkeHue, 1300pakEHHOE HA TpaduKe, UMEET JUINTEbHOCTD
UMITYJIbCA!
a) 40 Mkc

b) 10 mkc



¢) 20 mkc

WmnynbcHOE HapshKeHHe, H300pak€HHOE Ha rpad ke, UMEET [UTUTEIbHOCTD
nays3sl:

a) 10 Mxc

b) 20 mMxc

¢) 40 Mxc

d) 60 mkc

HmnynbcHoe HanpsbkeHune, n300pakEHHOE Ha TpaduKe, UMEET TepUO/:
a) 10 mMxc
b) 20 mxc
¢) 40 Mkc

d) 60 mMkc

OcHOBOIT TPUOOPOB JIJISI  PETHCTPALUN BBICOKOYACTOTHBIX MPOIIECCOB
SIBJISIFOTCSL:

a) CaMOITUCITBI

b) akTHBHBIC ¥ [TACCUBHBIC JATYHUKU

C) DIICKTPOHHO-TyYEBbIC TPYOKH

d) reHepaTopbl CHHYCOMJANIBHBIX KOJICOAHU

OCHOBHBIMH XapaKTEPUCTHKAMH YCTPOMCTB PETHUCTPAMU M OTOOpasKeHHS

WHQOPMALIUH SBIISIOTCS:
a) pa3Mepsl yCTPOcTBa 0TOOpakeHUs] HH(OPMALIUU U 9yBCTBUTEIIEHOCTh

b) ckopocTh "pa3BepTKU" PErUCTPUPYEMOTO CHTHAJIA BO BpEMEHU U THAMTa30H

qacToT

C) YyBCTBUTEIBHOCTD U JUANa30H PETUCTPUPYEMBIX YACTOT

K HM3KOYaCTOTHBIM yCTPOWCTBaM 0TOOpakeHH HHHOPMALIH OTHOCSTCSL:



a) IeKTPOMEXaHHUYECKHE CAMOTIHCIIBI
b) UCTOYHMKHM TEPEeMEHHOT0 TOKa
C) IaTYMKH

d) ycunurenu

YyBCTBUTEIEHOCTBIO YCTPOHCTB OTOOPAKEHHS ¥ PETHCTPallii HHPOpMALUH
SIBJISIETCSA:

a) OTHOIICHHWE YacTOTHl OTOOPaKaeMOIo 3JIEKTPHUYECKOTO CHTHajda K €ro
aMIUIATY IE

b) oTHOLIEHME aMIUIMTYAbl OTOOPaXEHHOTO CHUTHajla K aMIUTUTY[e
0TOOPa’KaeMOro JIEKTPUIECKOTO CUIHAJIA

C) NIpOU3BEACHHE AaMIUIUTYIbl OTOOPaXEHHOTO CHTHala M aMIUIUTYABI

0T06pa>1<aeMor0 QJIEKTPUIECKOI'0 CUTrHaJIa

3aBucumocth ko3¢ ¢ummenta  uysctBuTenbHocTH (K)  ycTpoiicTBa
OTOOpaKeHMsST M perucTpanvd HWHGOpPMAIMM OT YacTOTHl OTOOPaKaeMoro

anekTpudeckoro curaaia (f) umeer Bun:

KonTyp nauuenTa B anmapartax YBY - Tepanuu u HHIYKTOTEPMHUH:
a) MOAKITIOYEH HeTOCPEICTBEHHO K aHOIHOM LIENU TeHepaTopa
b) MHIYKTHUBHO CBsi3aH C KOJIEOATEIILHBIM KOHTYPOM reHepaTopa

C) BKJIIOYEH B IIeTIh CMEUICHHUS TPHOAa

VYcnoBueM cornacoBaHus KOHTypa MAMEHTa U reHepaTopa B anmnapare Y BU
SIBIISIETCSL:

a) aMIUIMTYIHOE YCIIOBHE TeHepaluy DSJeKTPOMAarHWTHBIX KOJIeOaHW B
KOHTYype reHepaTopa

b) paBeHCTBO YacTOT ANEKTPOMATHUTHBIX KOJICOAHHI B KOHTYPE MallMEHTa U
B KOHTYypE reHeparopa

¢) (¢a3oBoe yCIOBHE IeHEPaIi ICKTPOMarHUTHBIX KOJIeOaHHH B KOHTYype



reHeparopa
d) coBmaneHue aMIUIMTYIHBIX YCIOBHH B KOHTYpE I'eHepaTopa U B KOHTYype

nmanucHTa

JlaTuuky ABISAIOTCS JJIEMEHTOM:
a) TepaneBTHYECKOH armapaTypbl
b) nuarmocTrdyeckux nmpuOOpoB

C) NMEKTPOCTUMYJISITOPOB

Tumnosas 670K — cxeMa 3IEeKTPOHHOT0 IUarHOCTUYECKOTO MPUOOpa BKIIOYAET
B ce0s clrieryrolue 00s3aTeNnbHbIe 3JIEMEHThI:

a) yCTPOHCTBa Ch€Ma — KOHTYp HAlUEHTa — YCTPOWCTBO OTOOPaKEHHUS U
peructpanmu uHGOpMaIUU

b) ycunuTens 3MeKTpUYeCKUX CUTHAIOB — YCTPONCTBA ChEMa — YCTPOHUCTBO
0TOOpaKEHHS M PETUCTPALUH HHPOPMAIHH

C) YCTpOHCTBO ChEMa —> YCHIUTEIF —> YCTPOWCTBO OTOOPaKEHUS U

peructpanuunu HH(bOpMaHHH

[lpy ycuwiIeHWH CHHYCOMJAIBHBIX DJICKTPUYECKUX CHIHAJIIOB BO3MOXKHBI
CIIEIYIOILHE UCKAKCHHS:

a) TOJIBKO aMILTUTYJHbIC

b) TONBKO YaCTOTHBIE

C) aMIUIUTYJIHBIC U YAaCTOTHBIC

d) ¢a3oBbIc 1 9aCTOTHEIC

TepaneBTryeckuil MeTOJ, B KOTOPOM BO3IECHCTBYIOUMM Ha YeJIOBEKa
(akTOpOM ABISIETCA MEPEMEHHOE BBICOKOYACTOTHOE 3JIEKTPUYECKOe IIOJe,
Ha3bIBACTCSL:

a) METOJIOM MHAYKTOTEPMUHU

b) meronom YBY — Tepanuun



C) METOAOM JHaTEePMUH

d) MeTomOM rajibBaHHU3aLNN

TepaneBTudyeckuil MeTOJ, B KOTOPOM BO3ICHCTBYIOLUIMM Ha deJIOBEKa
(hakTOpOM SIBJISIETCSI IEPEMEHHOE BLICOKOYACTOTHOE MarHUTHOE TI0JIe, Ha3bIBACTCSI:

a) METOZOM MHIYKTOTCPMUH

b) meronom YBY — Tepanuu

C) METOAOM JHaTEePMUH

d) meTomom ramsBaHHU3ANNN

TepaneBTudyeckuii MeTOJ, B KOTOPOM BO3ICHCTBYIOLUIMM Ha YeJIOBEKa
(hakTOpOM  SIBNSIETCS. MEPEMEHHBIM  BBICOKOYACTOTHBIM  3JEKTPUUECKUI TOK,
Ha3bIBAETCSL:

a) METOJIOM MHAYKTOTEPMUH

b) meronom YBY — Tepanuu

C) METOAOM JHaTEePMUH

d) MeTomoM raysBaHU3ANNN

TepaneBTudyeckuil MeTOJ, B KOTOPOM BO3ICHCTBYIOLIMM Ha YeJOBEKa
(hakTOpPOM SIBJISIETCSI MOCTOSIHHBIN JIEKTPUUECKHUI TOK, HA3bIBACTCS:

a) METOJIOM MHIYKTOTEPMHUU

b) meromom YBY — tepanun

C) METOAOM JHaTEePMUH

d) MeTomoM ralbBaHU3AINH.

OneHoYHBIE CPEACTBA MJISI TEKYIIEH aTTecTAlNH

Texkymias —arrectanusi CTYJEHTOB 10 AWCUUILIMHE «MeauuHCKas
AJIEKTPOHHUKAY MPOBOJUTCSI B COOTBETCTBHU C JIOKAJIbHBIMU HOPMATUBHBIMU aKTaMH

JAB®Y wu sBnsercs oOs3arenpHOW. Tekylmas arrecTanuss MO JUCHUIUIMHE



«MeauuHCKas 3JEKTPOHUKA» MIPOBOIUTCS B (pOpMe KOHTPOJIBHBIX MEPOIPHATHIH
(ycTHOrO oOmpOCa, 3aIMUTHl KOHTPOJNBHOH pPabOThl, NOKJIaa-NpEe3eHTalluu) 10
OLICHMBAHUIO (PAKTUUECKHUX PE3yIbTaTOB OOYUYEHUs CTYAEHTOB U OCYIIECTBIIACTCS
BEAYLIMM IIPETOaBaTeIeM.

OOBbeKTaMy OLIEHUBAHUS BBICTYHAIOT:

- yueOHas JucuHMIUIMHA (AKTHBHOCTh HA 3aHATUSAX, CBOEBPEMEHHOCTH
BBINOJIHEHNST PA3JIMYHBIX BUAOB 33aHUM, TOCEIAeMOCTh BCEX BUJIOB 3aHATHH 110
aTTECTyeMOW MUCIUILINHE);

- CTETIeHb YCBOCHUS TEOPETHIECCKUX 3HAHUII;

- YPOBEHb OBJIAQJCHHS NPAKTUUYECKHMMH YMEHHMSAMHM M HaBBIKAMU IO BCEM
BUAaM y4eOHOH paboThl;

- Pe3yIbTaThl CAMOCTOATEIILHOM PaOOTHI.

KoHTponbHBIE BONPOCH! IS TEKYILIEH aTTecTalun

1. HcToyHWKM OHOCHTHAJIOB JJIEKTpUYecKoi mnpuponsl. [loHsaTme o
6uonorennuanax (bIT). Dnexrprueckne XxapakTepuCTHKH HCTOYHUKOB BIT.

2. DneKTpudecKue JaT4uKy B MeaunuHe. [IpuHnmn paboTel, yCTpoicTBO,
pasHoBuaHOCTHU. [lapaMeTphl JATYMKOB ¥ IOMEXH, CBSI3aHHBIE C X IPUMEHEHUEM.

3. Knaccupukanus mnomex mpu 3IeKTPOPHU3MUECKHX HM3MEPEHUSX.
[IpuuuHbL, TpUMEpBHI.

4, CTopoHHHME TOMEXH TpPU DJIEKTPOPHU3MUECKHX H3MEPEHUsIX Ha
6rooobekre. CriocoObl 3alUThl OT CTOPOHHUX [TOMEX.

5. MeTtoaudyeckue TOMEXH MPU DIEKTPOPU3MYECKHX H3MEPEHUSAX Ha
6noo6bekTe. CriocoObl 3aIUThl OT METOAMYECKUX TIOMEX.

6. CrpyKkTypHas cxema M3MEpHTeNs OnornoreHIHanoB — ycuaurens bIT
(YBII). TpeboBanus k xapaktepuctukam Y BII.

7. [TonsaTre 06 aHayoro-mudpoBoM MpeoOpazoBaHuy. JIHCKpeTH3anus 1
KBaHTOBaHUe. AnieprypHoe Bpemsi. Kiaccudukarus AL

8. Cratuueckune mapametrpel ALl Junamuueckue mapametpsr ALIIL.
MIymer  ALIl. CrpykTypHas cxema, NPUHIWI OEUCTBUA U MapaMeTpsl

napamensHbix AT O0nactu npuMeHeHuUsI.



9. AIIIT mocenoBaTeNbHOTO CYETa ! IOCIIEI0BATEIBHOTO TPUOIIKEHHS.
CrpyKkTypHas cxXeMma, MpUHLIUI JeHCTBHA, MapaMeTpel U OCOOEHHOCTH
nocienoBaresnbHbIX AL paznuunoro tuma. O0nacTi NPUMEHEHUSI.

10. Mmuorocrynenuarsie  ALIIl. MHOroTakTHele  HOCJIEIOBATEIHHO-
napajuiensHble ALIL. Konseepusie ALIII. CtpykTypHas cxema, IpUHLUI JeHCTBUS,
mapameTpsl 1 0COOCHHOCTH TOCieAoBaTenbHO-TIapautenbHbix ALl pasnuaaoro
trmna. Obnactu npumenenus. He BBoanm

11. MWurerpupyromue ALIl kak crioco6 60pbOBI C IIyMaM# M MTOMEXaMH.
Wurerpupyromue curma-nensra AL u nx pasHoBunHOCTH. CTPYKTYpHas cXeMa,
MIPUHIMI IeHCTBUS, MapamMeTpsl U ocodeHHocTu curMma-aenbra ALIl. O6xactu
[PUMEHEHUSL.

12. Tlomstne o uudpo-aHamoroBoM TnpeodOpazoBanuu. Crarudeckue
napametpsl LAIl. JIunamuueckue mnapamerpsl LIAIL. Hlymer LAIL. O6Gnactu
MIPUMEHCHUSI.

13.  CrpykTypHble cXeMbl, NpUHIOUN AedcTBUS u mapamerpbl LIAIT c
CYMMHUPOBAHHEM BECOBBIX TOKOB. OCOOCHHOCTH CXEMOTEXHHMUECKUX PEIICHUH.

14. Tlomsatue o MukpokoHTpoiepax. Kimaccudukarus u ctpykrypa MK.
Hasznauenue cTpykrypHbIX siemenToB MK 1 X pa3HOBHAHOCTH.

15. Tlomste o mnpoueccopHoM siape. Knaccudukaums apXUTEKTypbl
npoueccopHoro sapa. CocTaB W Ha3HaYeHUE CTPYKTYPHBIX 3JIEMEHTOB
MPOLIECCOPHOTO S/IPA.

16. RS- u UART-mporokosnbl oOMeHa JaHHbIMU. Ha3HaueHue.
Opranm3anusi W XapaKTEPUCTHKH MPOTOKOJIOB Ha (U3UYECKOM YpOBHE.
Oco0eHHOCTH OpraHW3aluy TPOTOKOJIOB HA JIOTHYECKOM YPOBHE M YpOBHE
MIPUIOKEHU.

17. USB-npotokon oOmeHa naHHeIMHA. HasHadenwe. OpraHuzamus u
XapaKTEePUCTUKH IPOTOKOJIa Ha (PU3MUeCKOM ypoBHE. OCOOEHHOCTH OpraHHU3alliy
MPOTOKOJIA HA JIOTHYECKOM YPOBHE U YPOBHE MPHUIOKEHUH.

18. 12C- wu CAN-nporokonsl oOMeHa JaHHbIMHA. Ha3HaueHue.

Opranmzanust ¥ XapaKTePUCTHKH MPOTOKOJIOB Ha (U3MYECKOM ypOBHE.



OCoOeHHOCTH OpraHHM3allid IIPOTOKOJIOB HA JIOTUYECKOM YpPOBHE H YPOBHE
MIPUIOKEHUH.

19. 3apgaum uudpoBol uIBTpaMKM B MEIUIMHCKUX DJIEKTPOHHBIX
cuctemax. [lomexu U IIyMbl Kak cilydailHble Mpolecchl. benbnii mym u ero
(unprpanus. YcuieHue myMoB npu GUIIbTPaLUH.

20. TlonATHe O HEPEKYypCHBHBIX W PEKYPCHBHBIX HU(PPOBBIX (HIbTPAX.
CTpyKTypHBIE CXeMbI HU(PPOBBIX (PHIBTPOB.

21. VMmynbcHas peaknus WACAIBHOTO U PEaATbHOTO (QWIIBTpa, IIOHATHE O
yactore HalikBucTa M TJIaBHOM 4YacTOTHOM juamas3oHe. SIBmenme I'mb6ca u
NPUMEHEHNE BECOBBIX (DYHKIMH.

22. OnTtuManbHas (unprpanms. Tpu OCHOBHBIX KpUTEpHS
ONTUMAJBHOCTU. YCIOBHE oNTUManbHOCTH. CuHcTeMa JUHEHHBIX YpaBHEHUH
¢dunprpa Konmmoroposa-Bunepa.

23. DTambl METOIUKH PAcyeTOB HEPEKYPCHBHBIX IHU(PPOBBIX (DHUIBTPOB.
Pacuer koaddumeHTOB, UMIYJIbCHAS PEaKIUs, YaCTOTHAS XapaKTCPHCTHKA Ha
npumepe ¢ursTpa MHK 1-To mopsiaxka.

24. OxapakTepu3yiWTe OCHOBHBIC THIIbI JATYMKOB, HCIOJB3YEMBIX B
MEIUIUHE U OHOJIOTHH.

25. [laiite ormpejelieHHe BeJIMYMHAM: TMOIPEIIHOCTh MpeoOpa3oBaHus,
TOYHOCTB M IMAINAa30H, OPOT YyBCTBUTEILHOCTH.

26. U3mepurenbHbple  IIEIM  NPSAMOTO M ypPaBHOBEIIMBAIOIICTO
npeoOpa3oBaHusl.

27. OxapakTepu3ylTe yCTPOWCTBO M OCHOBHBIC ITAPaMETPhl JJIEKTPOJIOB
ANIEKTPOKApAHOrpadoB U eKTpodHIehanorpagoB, METATUYECKAX M CTEKISTHHBIX
ANIEKTPOJIOB VISl PETUCTPALIMU BHYTPUKICTOYHBIX U MEMOPaHHBIX MOTEHIIHAJIOB.

28. Pe3ucTHBHBIEC NATYHUKH.

29. TlomymnpoBomHHKOBBIE QoTONpeoOpa3oBaTeIy U UX HCIIOJIb30BAHUE B
MEIHUIIMHCKOH ammapaType.

30. Oxapakrepu3yiiTe 00JaCTH IPUMEHEHHS TEPMOJATIYMKOB B MEJIUIIMHE.



31. [IIbe3odsnekTpuveckre  NpeoOpa3oBaTeNld:  NPUHLUI  JCHCTBUS,
KOHCTPYKLIMH, THUIIOBOE IIPUMEHEHHE B TEPAleBTUUECKON M AMAarHOCTHYECKOH
anmapartype.

32. Ilomyunte OCHOBHBIE COOTHOILICHHS, XapaKTepU3yloLue AeHCTBUE
0OpaTHBIX CBI3€H Ha apaMeTPbl U3MEPUTEIBHOTO YCHUIINTEINS.

33.  Omnuummre ycTpOHCTBO U MPUMEHEHUE U3MEPHUTEIBHBIX MOIYJIATOPOB U
JIEMOAYJIATOPOB.

34. TIlpuBenure W OOBSCHHUTE THUIIOBBIC CXEMbl (PHIBTPOB B ammaparype
OMOMEeTUIIMHCKOTO Ha3HAUYCHHS.

35. OxapaxTepu3yiTe OCHOBHBIE CXEMBI IOCTPOEHHS I'€HEPaTOPOB.

IIpumepHBIii epeyeHb BOMPOCOB K 3a4eTy
B 6 ceMecTpe

Tema 1. BBenenune. OCHOBHBIE TEPMHHBI M TOHATHUS SJIEKTPOTEXHUKH H
3JIEKTPOHUKH

1. bazoBbIe 3aKOHBI AJIEKTPOHHOM TEXHUKH.

2. OCHOBHBIE MOHATHS, XapPaKTEPUCTHUKH W COOTHOMICHUS: KOA(PQHUINCHT
nepeaayn, GUIBTPAIHst HIKHUX U BEPXHUX YacTOT.

3. OnepauuOHHBI YCHWINTEIh KaK OCHOBAa JJEKTPOHHBIX YCTPOMCTB.
OcHoBHble xapakTepucTukd OVY: BXOIHOE U BBIXOJHOE CONPOTHBICHUS,
HANpSDKEHUS] CMEIleHHss W Jpeiida, BXOJHBIE M BBIXOJHBIE TOKH, YaCTOTHBIC
CBOIICTBA.

4. CTpyKTypHas cXeMa H3MEpHUTEeIsl OMOMOTCHIUANOB — ycwmimutens bII
(YBII). TpeboBanus k xapakrepuctukam Y BII.

5. Jlunelinple 1 HeNWHEHHbBIE aHAJIOTOBBIE CXeMBbI Ha 0Oa3e aHamoroBbix OVY:
WHBEPTHPYIOIINE U HE MHBEPTUPYIOLIHNE YCHUIINTEIH,

6. Jlunelinble U HENMHEHHbBIE aHAJIOTOBbIE CXeMbl Ha 0a3e aHanoroBeix OV:
CYMMAaTOPbI, UHTErPaTOPbI, AKTUBHBIE (DUIIBTPBI, KOMITAPATOPBI.

7. OCHOBHBIC TOHSTHS, XaPaKTEPUCTHKU M COOTHOILEHHS: KO3(duiment

yeunenus: TudGepeHIManbHOro curHana, Ko3GduueHT ocnadieHus: CHHPa3HOTO



CUTHaJa, KOAQHUINEHT PEKEKINH, YACTOTHBIE CBOWCTBA.

8. IHCTpyMEeHTAaJIbHBIN yCUINTENb, PacyeT IapaMeTpoB.

Tema 2. ITonsiTHe 0 cUrHajIaX OUOJIOTHYECKOTO IPOUCXOXKIeHHUS (2 yac).

1. U3nyueHns yenoBeKka U MOpoXKIaroNnpe (pu3ndecKue moisi, UCIOIb3yeMbIe
JUTS AMATHOCTUKHU M TEPAITUH.

2. Kimaccupukanust 1mo BHIY NEPBHYHBIX CHTHAJIOB (OMOIIOTEHIIMAEI,
3JIEKTPOIIPOBOJHOCTh,  OMOMEXaHWYEeCKHEe W aKycTHueckue  d(h(deKTsl,

OMOMAarHeTU3M M Jp. BUIBI U3Iy4eHUH U HU3HYECKUX TOJIeH).

Tema 3. buonorennuans! kak ocHoBHOH BuJl BC 1 nx namepenue (2 dac).

1. Dmnekrpuyeckoe TONE€ - OCHOBA IMPOSBICHUS JKU3HEACATEIHHOCTH.
[MpoucxoxaeHne OMOTIOTEHITNAIOB, SKBUBAJICHTHAS cxeMa rucTounnka bIT.

2. BII pa3nuyHbIX (GYHKIMOHAIBHBIX TPYIII )KU3HEACATEILHOCTH: UX hopMa,
aMIUTUTYAHBI M YacTOTHBIM JWara3oHbl mposiBieHus. Croco0bl W mpoOaeMbl
peructpanuu bII.

3. Drextpoapl Kak naTduku npu perucrpauuu BIl: Buabl, ocobeHHOCTH
peanu3aliuy, SKBUBaJICHTHBIE CXEMBbI, METPOJIOrHYECKHE TPEOOBAHUSI.

4. DnekTpoJHbI MOTEHIMan Kak (akTop CHCTEMAaTHYeCKOW W ciydailHOM
MOTPEIIHOCTA U3MEPEHHUS.

5. O0o0meHHast sKBUBasIeHTHas cxema n3Mepenusi bI1 ¢ bnoodnexTa.

Tema 4. Ilomexu npu U3MEpeHUsIX Ha OMOJIOTHIECKUX 00beKTax (2 Jac)

1. Ilpupoga W UCTOYHUKH TOMEX TPU INEKTPOPU3UOIOTHUECKUX
HCCIIeIOBAHUSIX
2. Knaccudukanus BII Ha ocHOBe 0000IIEHHOW IKBUBAJIEHTHOH CXEMBbI

U3MEpPEHMUsL.



3. OpraHu3alMOHHBIE W METOIOJOTMYECKHE MYTH HCKIIOYCHUS WK
ocalneHus MOMex.

4. TpeGoBanust k BXoaHbIM LersiM MIT: BXonHOe conpoTHBieHue, pa3danane
BXOJIHOTO CONPOTHUBIICHUs, KOdQQuIMeHT ocnabieHuss cuH(A3HOTO CHUTHAA,

KO3 PHIUEHT peKEKIINH.

Tema 5. CxeMOTeXHHUKA UCKITIOYCHHIS WM OCIa0JICHUS ToMeX (2 Jac)

1. AmnmapartHeile MeToabl 0OpaOOTKM OHOMEIMIIMHCKAX CHUTHAJIOB Kak
CpencTBO OOPHOBI C IOMEXaMU.

1.1. DkpanupoBanue ¢ 3anyneruem uepe3 OC

1.2. TIpuMeHeHHEe COTIacyOUMX U HHCTPYMEHTANbHBIX yCUIUTENeH

1.3. CornacoBaHue CHEKTPAJbHBIX CBOICTB CHUrHaJla C YacTOTHBIMU
XapaKTepUCTUKAMH yCHIUTENeH (aHaoroBas (GUIIbTpaIus),

1.4. IIpumenenne TpanchOpMaTOPHBIX U ONTHUYECKHUX MPeoOpa3zoBaTesei.

2. OO0oOlICHHBIE SKBUBAJICHTHBIE W CTPYKTYpHbIE cXeMbl. OCHOBHEBIC
xapakrepuctuku. CooctBeHHbIe IyMbl OY.

3. TlpuMeHEeHHe BCIOMOTATEIbHBIX YCTPOWCTB: BTOPUYHBIE HCTOYHHKH
MUTaHUs, YCTPOMCTBA KaIHOPOBKH, YCTPOWCTBA 3aIIUTHI OT IEPEHANPSDKECHUS 10

BXOIly.

Tema 6. Ludposas ¢punbTparys kak cpeacTBo ociadbieHus nomex (2 yac).

1. Hudpossie punptpel (LID). O6mme noustus: HUD (KUX-punbtpsi),
PIH® (BUX-¢punbrpei). 2. OcHoBHble noctouHcTBa 1[D. MmmynbcHas peakiiust
¢unbTpoB. OYHKIUSA OTKITUKA.

3. OnpeneneHre UMITyIbCHOU peakiu. [lepenarounbie pyHKINUH GHUIBTPOB.

4. YacrotHble xapakTepucTuku ¢GmibTpoB. Obmme mouatusi. OCHOBHEIE
CBOICTBA.

5. BzaumHas xoHBepTauus TUIOB (HUILTPOB. THUIOBBIE METOABI pacyera M
ONTUMH3ALNU QUIBTPOB.

6. [TorsaTHe 0: TIIaBHOM YaCTOTHOM JMamna3oHe, yacrore HalikBucra, iBeHun



I'nbca, BecoBBIX (PYyHKIHAX.
7. Ctpyxrypasie cxembl LI®D. I'padsr punbTpoB. CoennHeHnsT GUIBTPOB.
8. ®unbTpsl ciyyaiHbBIX cUrHanoB. du3nueckas CyIIHOCTb (HIBTPALUH

uryMoB ¥ momex. 9. OcoOble Buibl PUIBTPOB: CIIIQKUBAIOIINE, ONITUMAJIbHBIE.

Tema 7. OO6oOmeHHast CTpyKTypHass cxema diekTpoHHoro MII
3J1eKTPO(U3NOTIOTMYECKOT0 Ha3HAaYeHus (2 Jac)

1. O6o0mennas cTpykTypHas cxema anmekrporroro MII. Kommorentsr MIT
B CTPYKTYpE, KpaTKas XapakTeprucTrKa (hyHKIHH, cBOMCTB U TpeboBanuii. Ocobble

1 001111e KOMIIOHEHTHI CTPYKTYypbl MIL.

B 7 cemecTpe

Tema 1. BBenenne. DiexTprudeckue U3MEpeHus B MeIuIuHe (2 Jac).

1. JlaT4nKy HEINEKTPUYECKUX BEIWYHH, PETHCTPHUPYEMBIX SJICKTPOHHBIMU
npubopaMM W WX UCHOJb30BaHWE B MenunuHe. OCHOBHBIE CBEJICHHS O
NU3MEpPUTENHHBIX Pe00pazoBaTessIX U X KIacCUpHUKAIIHS.

2. [IlorpemHocTH mnpeoOpa3oBaHKs, TOYHOCTh M JHAa30H, MOPOT
qyBCTBUTENbHOCTH. OOMIMH NPUHIMIT JOCTHXEHUST HanOoJbiel 3¢ (hekTHBHOCTH
CpEeNCTB U3MEPECHUH.

3. [TpuHIMI corlacoBaHusl COMPOTHBIIEHHUN PE0Opa3oBaTeIeH.

4. VIameputenbHble LIeNH MPSIMOT0 U yPaBHOBEIIMBAIOLIETO PeoOpa3oBaHusl.

JuHammueckue CBOMCTBA CPeICTB U3MEPEHUH.

Tema 2. JlaTunku, TpeoOpa3oBaTeId, CCHCOPHI M UX IBOTFOIHSA. (2 Jac)

1. DnexTpoabl W MHKPOIJIEKTPOAbl. Pe3ncTuBHBIE W (QOTO IATUHKH.
ITomynpoBOJHUKOBBIE, TEPMO3JIEKTPHUECKHUE u [Ib€303JIEKTPHUUECKHUE
npeoOpazoBatenu. [IpuHIMN NeHCTBUS, YCTPOICTBO, XapaKTEPUCTUKU U 001acTH
MIPUMEHEHUS.

2. JlaT4MKn HEDIEKTPHUYECKUX BEJIMYHMH, PETHCTPUPYEMBIX 3JIEKTPOHHBIMH



npubopaMu W WX UCHOJb30BaHWE B MenunuHe. OCHOBHBIE CBEJICHHS O
U3MEPUTENIBHBIX IPeo0pa3oBaTelIX U UX KiIacCUPUKaIHA.

3.Ilorpemnoctn  mpeoOpa3oBaHUs, TOYHOCTH UM  JAMANa30H, IOPOT
4yBCTBUTENBHOCTU. OOIIWI MPUHLIUI JTOCTHIKEHUSI HanOOoJbLIeH 3(PPEeKTHBHOCTH
cpenctB u3Mepenuit. [IpuHImn cornacoBanus CONpOTUBIICHUH Npeodpa3zoBareei.
W3mepuTenpHble [ENMU MPSIMOTO M ypPaBHOBEIIMBAIOMIETO IPEOOpa3OBaHMS.
JnHamuueckue CBOMCTBA CPENCTB U3MEPEHUI

4. PagnanmonHble M (OTOINEKTPUUECKHE MPUOOPHI A1 (POTOMETPUIECKAX
M3MEPEHHUH U TSl periucTpanui HHPPaAKpaCHOTO U YIbTPA()HUOIECTOBOTO H3ITyYSHHUSI.
[TonynpoBOJHUKOBBIE PEHTI€HOAATYHKH.

5. CseroBble, BOJBTAMIEPHbIE M  CIEKTPAIbHBIE XapaKTEPUCTUKH
tdoronatunkoB. [IpumeHenne QOTONPUOOPOB B MEIUIIMHCKOW AIIEKTPOHHOM
anmapaTtype ¥ B npubopax misg OMOXMMHUYECKoro aHanusa. [lomxynpoBoaHuKoBbIe
(horonpueMHuKH. DOTOANEKTPUIECKUE YMHOXHTEIH, CXEMBl WX BKIIOYCHUS H
001acTi MpUMEeHeHNI.

6. OOnactd TNPUMEHEHUS TEPMOJATYMKOB B MEAUIHMHE. ODJIEKTPOHHBIC
MEIMIIMHCKHE TEPMOMETpHL. YCTPOWCTBA TEPMOPETYISIMN B OMOXUMHYECKHX
nabopatopusix. IIpumenenre GpoToIaTYNKOB, YyBCTBUTENBHBIX K HH(PPAKPACHOMY
U3IIy4YCHUIO, 1JIs1 K3MEPEHUS TeMIIEPATyphl KOXKHBIX TOKPOBOB.

7. llpuHumn pefcTBUS M YCTPOMCTBO MEAWIMHCKHX TEIUIOBH30POB.
TepMoaHEMOMETPUYECKHE H3MEPUTENN JIETOYHOW BEHTWIALMH. OJIEKTPOHHBIE
MEIULUHCKHAE TEPMOMETPBI.

8. ®dusnueckas npupojaa mpe3odddekxra. KoHcTpykimu npeodpasoBareieii.
Crieniudryeckne nmorpentHocTu. [1pe30351eKTpuiecKne JaTIuKN yIIbTPa3ByKOBOTO
W3JTy4YEeHUS] Ha OCHOBE THUTAaHATa Oapusi, HCHOJb3yeMble B Y3 TeparneBTHUECKOW U

JIMarHOCTHYECKOH anmaparype.

Tema 3. Ananoro-uugpossie ipeoOpazoBareny (2 yac)

1. Amnanoro-tudpoeie npeobpazoarenu (ALIIl) kak ycrpoiicTBa



nmpeoOpazoBaHusl  «HaNpspDKeHUe-kom». OcHoBHBIE — xapakrtepuctuku — AIIIL:
paspemaronias CrocoOHOCTb, HaNpsDKEHHE IOJHOW INKaibl, HayajbHas TOYKa
npeoOpa3oBaHMs, IIAar KBAaHTOBAHMA, MHTerpajbHas W AuddepeHanbHas
HEJIMHEIHOCTH, IIyMbl KBAHTOBAHMS, allEPTYPHOE BPeMSI.

2. Knaccudukamus ALl no cXeMOTEXHHYECKHUM MPUHIIMIIAM MOCTPOCHUS
npeoOpa3oBaHUsL. Ocobennoctu cUrma-ziepra-mpeodpa3oBaHus KaK
COBPEMEHHOTO aNIMapaTHOrO CPEACTBA IOJABJICHUS IIYMOB KBAaHTOBAHUS IIPH
BBICOKOW pa3pelaromnieii CnocoOHOCTH.

Tema 4. lludpo-ananorossie mpeobdpazoparenu (2 gac)

1. [udpo-ananoroseie mpeobpazoBatenu (LIAIl) kak ycrpoiicTBa
npeoOpa3oBaHust  «koA-HampsbkeHue». OcHoBHble — xapakrepuctuku AL

CxeMoTexHHUECKHUe MpUHIUIBI TocTpoenus LIATL

Tema 5. OyHKIUOHANBHBIE Y3JIbI JIEKTPOHHBIX YCTPONCTB MEIULMHCKOTO

HasHaueHus (2 gac)

1. Usmeputenbhbie ycunutend. OOpaTHbIC CBSI3U M MX NPHMEHEHHE JIs
MOBBIIICHUS KCIUTyaTAIIMOHHBIX XapaKTEPUCTUK M3MEPUTEIIbHBIX yYCUITUTENICH.

2. V3meputenbHble MOAYJSATOPBI M JeMOAynATopbl. Dunbrpbl. Tumnossie
CXEMBbl TMACCUBHBIX M aKTHUBHBIX (UIBTPOB B ammaparype OHOMETULIHCKOTO
Ha3HAYeHMUS.

3. 'eHepaTophl ¥ BBIXOIHBIE KACKaIbl U3IYy4aIOIIUX YCTPOHCTB. I eHepaTophI
C BHEIITHAM BO30YXKICHUEM.

4. CornacoBaHHe BbIXOJIa OKOHEYHOTO KacKajia ¥ U3JIydarollei Harpy3KH.

Tema 6. CTpykTypa M CXEMOTEXHHMKA JHArHOCTUYECKHX TPHOOPOB H
yCcTpoHcTB (2 Jac)

1. TumoBble NpHEMBI CXEMHOH peann3alii H3MEPUTEIbHBIX KaHAIOB.

2. CTpyKTypHBIE CXEMbl COBPEMEHHBIX IIPUOOPOB M arIapaToB ToMorpaduu
(na npumepe MUT, TT'uT, MPT u ap.) ¢ anekTpoHHON 00paboTKO#H HH(BOpMALIKH.

3. Peructpupyromme kananst OKI, D3I, Onoku peorpaduu u



(horOKapaAHOTpadUH.

Tema 7. CTpykTypa M CXEMOTEXHHMKAa TEpaleBTUUECKHUX aIlllapaToB U
ycTpoicTB (2 4ac)

1. CrpykrypHble CXE€MbI COBPEMEHHOH TepaneBTUYECKO anmnaparypsl
JNEeKTPUYECKUMH M MAarHUTHBIMH TojisiMu: rameBanum3auuu, HY, BY, CBY,
JIa3€pHOMU TepanuH.

2. Cospemennbie ammaparsl TMC, TTI'uT ctumynsiun.

3. OyHKIHMOHANBHBIC Y37bl CHJIOBOM 4YacTH  3JEKTPOAIapaTypbl
MEIMIIMHCKOTO HAa3HA4YeHWs. YIIbTPa3ByKOBas TepaleBTUYECKass TEXHHKA.
DJIEKTPOHHBIE IEKTPOCTUMYJIISATOPHI TKaHel, opraHoB. OyHKINOHAIBHbIE CXEMBI
CHCTEM.

Tema 17. DnekTpo0e30MacHOCTh CPENCTB MEIUIMHCKUAX 3JIEKTPOHHBIX
JIMarHOCTHYECKUX MPUOOPOB U (PU3NOTEPANICBTUYECKUX aIIapaToB. 3akiitoueHue (2
gac).

1. Tunossle IIPUEMBI CXEMHOHI peanuzanuu obecrieyeHns
3JIeKTPOOE30MacCHOCTH (PU3HOTEPAIIEBTUUECKUX AaMMaparoB W JTHArHOCTHYECKUX
nprOOpoB (TIOCTOSTHHBIH, MEPEMEHHBIA, WMITYJIbCHBIH, BhICOKOYacTOTHBIH, CBY,
KBUY, TI')

2. TumnoBble NPUEMBI TEXHOJIOTHYECKOI'O M METOIMYECKOTO 00eCHedeHUs
anektpobde3onacHoctu. [Ipumepst obecriedeHus 3MeKTPOOE30MACHOCTH.

Tema 18. Hoseiiliue OTKpbITUS U pa3paboTku B oOmactd (U3UKU U
SNIEKTPOHUKH U X IPUKIIAHOE 3HAYSHHUE JUIs IPUMEHEHUS B CIICIIMATU3UPOBAHHOM

000pyI0BaHWY W MEIUIIMHCKIX U3JeNUAX (2 Jac).

KpuTtepuu oneHUBaHUS CTY€HTA HA 3a4eTe MO0 JHCHUILIHHE

«Me[mmmcxcaﬂ IJIEKTPOHUKA»

ban Onen TpeboBanus K c(hOpMHPOBAHHBIM
JIbl Ka 3adera/ | KOMIIETEHINIM

(pe | ’k3ameHa




WTHHTOBO

1 OTICHKM)

O1neHKa «OTIMYHOY» BBICTABISETCS CTYAEHTY,
€CIIi OH TTyOOKO M MPOYHO YCBOWJI MPOTPaMMHBIN
MaTepua,

HCYCPIIBIBAIOIIEC, IoCICa0BaTCIbBHO,

YECTKO M JIOTHYCCKH CTpOﬁHO €ro wusjaracrt, ymeeT

«3aumeHO» | TECHO YBS3BIBATH TEOPHUIO C MPAKTHUKOH, CBOOOIHO
/ CIIpaBISIETCS € 3aJadyaMH, BONPOCAMH H JPYTUMH
«omauuHoy» | BUOAMH  TPUMEHEHHS  3HaHWH, TpHYeM  He
3aTpyaHAETCS C OTBETOM TIPH BHIOH3MEHCHHH
3ajaHuil, HCIOJB3yeT B  OTBETE  MarepHal
MOHOrpauueckol  JIUTEPaTypHl, HPaBUIIBHO
00OCHOBBIBAET MPHHSATOE PEIICHHUE.
OreHKa «XOpOII0» BBICTABICTCS CTYICHTY,
€cJIM OH TBEpPJO 3HAET MarepHali, rpaMOTHO W IO
CYIIECTBY  H3JaraeT  €ro, He  JIOMycKas
«3aumeHoy/ | CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
«Xopowio» | IPaBUIILHO MPUMEHSET TEOPETHUYECKUE TOIOKEHUS
MPU PEIICHHH TPAKTHYSCKUX BOMPOCOB M 3ajad,
BJIaJiceT HEOOXOAMMBIMH HABBIKAMH U IIPHEMaMHU HX
BBIMTOJTHEHHSI.
O1eHKa «yIOBJICTBOPHTEIHHOY BBICTABISCTCS
CTYZICHTY, €CJIH OH HMEET 3HAHUSI TOJILKO OCHOBHOTO
«3aumeHoy 5
/ MarepHana, HO He YCBOMJI €ro JerajeH, JOIycKaeT
HETOYHOCTH, HEIOCTATOYHO MpaBHIbHbIC
«y0osiems
(hopMyITHPOBKH, HapyUICHHS JIOTHYECKON
opumensHo

»

IMOCJICA0BATCIIBHOCTH B H3JIOXKCHUU IPOTrpaMMHOT0

MaTtepuaia, HCIBITEIBACT 3aTpyAHCHUSA npu

BBITTOJTHEHUH IMPAKTHICCKUX pa60T.




«He

«Heyooene
meopumeinn

HO»

3aumenoy /

O1eHKa
BBICTABJISICTCSA

3HAYNTEIIHHON

OO0JIBILIUMHA

CTYIICHTY,

«HEYHOOBJICTBOPUTEIIBHO»

YacTH NPOrPaMMHOTO MaTepHaa,
JIOIYCKaeT CYIIECTBEHHbIC OIMMOKH, HEYBEPEHHO, C
3aTpyAHEHUSIMU

IpakTUYeCKUe PabOTEHL.

KOTOpPBIA  HE

3HaACT

BBITIOJIHACT

OueHoYHBIE CPeICTBA IS IPOMEKYTOYHOM aTTecTANMA

Kpurepun onenku:

Kpurepuu onieHku npe3eHTanuu JoKnana

50-60 61-75 76-85 86-100
IICHK | OayuToB OayIoB 0aioB 0aioB
a (neymonie (ynosiers (xopoo) (oTar4uHO)
TBOPHUTEIIHHO) OPHUTEIHHO)
CopneprxaHue KpUTepueB
pure
pun
Tema He Tema Tema Tema
packpsiTa. packpsbita HE | pacKphbITa. packpeiTa
OTcyTCTBYIOT MOJTHOCTBIO. [IpoBenen MOJTHOCTBIO.
BBIBO/IbI. BoiBo1b1 HE | aHAJIN3 6e3 | [IpoBenen
= CACNaHbl W/WIH | IPUBJICUCHUS aHamu3 c
§ BBIBOJIBI HE | IOTIOJHUTEBHOW | IPUBJICYCHUEM
:LE) 000CHOBAHBI. yuteparypsl. He | nonmosHuTENbHOM
=)
é BCE BBIBOJIBI | JIUTEPATYPHI.
Q
£ caenanbl  u/nnu | BeiBozb
000CHOBAHEI. 000CHOBAaHBI.




IIpencrasn IIpencrasn IIpencrasn IIpencrasn
siemast semast siemMast siemast
nHpopManys undopmanus He | uHGopManUs He | HHDOpPMALHS
JOTUYECKH  HE | CHCTeMaTH3HPOB | CHCTEMAaTH3HPOB | CHCTEMATH3UPOB
CBsI3aHa. He |ana w/miam He | aHa U | aHa,
UCIIOJIb30BaHEI IIOCJIEIOBATENbH | IOCIIEOBATENbH | IIOCIEeI0BATEIbH
npodeccruonanst | a. Mcnosnb3oBaHo | a. Mcnonb30BaHo |a M JOTUYECKH

% bI€ TEPMUHBI. 1-2 Oonee 2 | cBs3aHa.

E npodeccronansH | npodeccronansH | Mcnoiap30BaHo

=

% BIX TEPMHHA. BIX TEPMHHOB. Oonee 5

l% npo¢eccHoHAIbH
BIX TEPMHHOB.

He Hcnons3o Hcnonszo [IIupoko
HCIIOTb30BaHbI BaHbI BaHbI HCIIONTb30BaHbI
TEXHOJIOTUH TEXHOJIOTUH TEXHOJIOTUH TEXHOJIOTUH
Power Point. | Power Point | Power Point. He | (Power Point u

o Bombe 4 | yactnuno.  3-4 | Gosee 2 ommOOK | 1ap.).

E omrboK B | OIIMOKH B|B OT1cyTCTBYIOT

% NPEACTAaBIAEMON | IPENCTaBIAEMOIl | peacTaBIAeMOM | OIIMOKH B

= o

< “HpOpPMALINH. WHPOPMALIUH. WHPOPMALIUH. MIpECTaBIsIEMON
UHpOPMALIUH.

9 Her Tonbko OTtBeTHl Ha OTBeTH Ha

OTBETOB Ha | OTBETHI Ha | BOIPOCHI MOJIHBIE | BOIPOCHI

_ BOIIPOCBL. 9JIEMEHTapHbIE | W/MJIM YacCTUYHO | TIOJIHBIE, c

§ BOIIPOCHI. TIOJTHBIE. MIPUBEICHUEM

S MIPUMEPOB  H/HIN

ROATNACLY

MOSCHEHHI.

Kpurepun omieHKH NOKIIaa, BEIIOTHEHHOTO B (hopMe TPE3CHTAITHIH:




100-86 6aiIoB BBICTABIACTCS CTYACHTY, €CIIU CTYISHT BBIPa3Hil CBOE MHECHHE
no cGOpMyJIUPOBAaHHOW MpoOiieMe, apryMEHTUPOBAJl €ro, TOYHO OMNpEICHB ee
coJiepKaHue U cocTapisone. [IpuBeieHbl JaHHBIE OTEUECTBEHHOW U 3apy0eKHOM
JUTEPATyphl, CTATHCTHUECKUE CBEACHUs, WH(OpMAIUs HOPMATUBHO-IIPABOBOIO
xapaktepa. CTymeHT 3HaeT W  BJIAJEET HABBIKOM  CaMOCTOSTEIbHOM
UCCIIEJIOBATENbCKOW PabOThl MO TEME HCCIICAOBAHUS, METOJAMH U MpUEMaMH
aHaJM3a TEOPETUYSCKHX W/WIM MPAKTHYSCKUX AaCIeKTOB HM3ydaeMoOW OO0IacTH.
®dakTHYecKuX OMMOOK, CBSI3aHHBIX C IMOHUMAaHHUEM TPOOJIEMBI, HET; TpapuIecKu

pabota ohopmiteHa TPaBUIBHHO.

85-76 OamioB - pabora XapakTepuU3yeTrcs CMBICIIOBOM MEIbHOCTHIO,
CBSI3HOCTBIO U MOCJICIOBATEILHOCTBIO H3JIOKEHHUS; JOIYILIeHO He O6onee 1 ommbOku
Opu OOBSICHEHHH CMBICIA HJIM COAepXaHus mnpobiaembl. Jmsi aprymeHTanuu
TPUBOASATCS JIAHHbIC OTEYECTBEHHBIX u 3apy0eKHBIX aBTOPOB.
[TpoeMOHCTPHPOBAHBI HCCIIEIOBATEIbCKAE YMEHUS M HABBIKH. DaKTHYSCKUX
OIHOOK, CBSI3aHHBIX C MTOHUMAHKEM MPoOIIeMbl, HeT. JIoNyIIeHbI 0/JHA-/1BE OIHOKH

B opopmiIeHnH paboTEHI.

75-61 Gamn - CTyAEHT NPOBOAUT IOCTATOYHO CAMOCTOSITEIBHBIM aHAIN3
OCHOBHBIX JTaIlOB W CMBICJIOBBIX COCTABIISIOIINX MPOOJIEMBI; TOHUMAaeT 0a30BEIe
OCHOBBHI M TEOPETHIECKOE 000CHOBaHUE BEIOPAaHHOW TeMBI. [IpHBIICUeHBI OCHOBHEIC
UCTOYHMKU IO paccMaTpuBaeMoit Teme. [lonyeHo He Oonee 2 omMOOK B CMBICIIE

WU COJep KaHuu NpoOieMbl, 0popMIIeHUI pabOTHI.

60-50 GamioB - eciau paboTa mpeACTaBIsIET COOOI MepecKka3aHHBbIA WU
MOJTHOCTBRIO TICPEMTUCAHHBI HWCXOAHBIM TEKCT, 0e3 Kakmx Obl TO HH OBLIO
KOMMEHTapHUeB, aHau3a. He packphITa CTPYKTypa 1 TeOpeTHYEeCKask COCTABIISIONIAs
tembl. [lomynmieHo Tpu wiau Oornee Tpex OMIMOOK B CMBICIOBOM COJEpIKAHUHU

packpbiBaeMoii Ipo0IeMsbl, B 0(OpMIICHHN PaOOTHI.
JlaHHbIe 1151 y4eTa yCIneBaeMOCTH CTYIeHTOB

Tabnuiia MakCUMaIbHBIX 0AJUIOB 10 BUAM yUeOHOM JAeSTEIIbHOCTH



1 2 3 4 5 6 7
Apyru
[MpakTHdeckue CamocTosiTenbHast ABTOMaTU3UPOBAHHOE
Cemectp BUJIBI YIEOHC
3aHATHA pabora TECTUPOBAHUE
JEeSITEIIbHOCT
1,2 54 36 0

IIporpamMmma oneHnBaHus y4eOHOI 1eATETbHOCTH CTYICHTA

[TocemaemocTh, Onmpoc, akTUBHOCTh U Jip. 3a oguH cemecTp — ot 0 go 30
0aJIoB.
[IpakTrueckue 3aHATHA
KOHTpOb BHIMOIHEHUS MPAKTHYECKHUX 33JJAHNH B TEYSHUE OJTHOTO CEMECTpa
- ot 0 1o 30 GamnoB.
CamocrositensHas padora
IMoxroroBka 1 pedepata M oT4eTa MO MOATOTOBICHHOMY pedepary
(moxmaz (ot 0 mo 5), oTBeTHI Ha Bonpockl 1o pedepaty (ot 0 1o 5 Gamios),
orleHka pedepara 1o conepxanuto (ot 0 mo 10 6ammo)). MakcumansHo 20
0aJIoB.
ABTOMAaTHU3UPOBAHHOE TECTUPOBAHKE
He npegycmotpeHo.
Jpyrue Buasl yaeOHOH e TETbHOCTH
He npenycmoTtpeHo.
[MpomexyTouHast aTTecTanus
[Tpu npoBeieHNN TPOMEKYTOYHOM aTTeCTaluu
OTBET Ha «OTJIHYHO» OleHnBaeTcs oT 31 g0 40 Oamnos;
OTBET Ha «X0poIIo» oueHuBaercs ot 21 1o 30 6anos;
OTBET Ha «Yy/IOBJIETBOPUTEIBHOY» OlleHnBaeTcst oT 11 1020 6amios;

OTBET Ha «HEYAOBIIETBOPUTENHHO» olleHnBaeTcs ot 0 1010 Gamios.



Takum 006pazom, MakCHMaIFHO BO3MO>KHAsE cyMMa OalyioB 3a BCE BUIIBI
yueOHOH JeqTenbHOCTH CTyAeHTa 3a | ceMecTp 10 JAUCLUIUIMHE

«MenauuuHcKas 35eKTpoHuKa» coctasisier 100 6aioB

[lepecuer MIOJTy4YEeHHOU CTYJIEHTOM CYyMMBI OasuioB

10 AUCHUIITINHE «MGI[I/IIII/IHCKEUI OJICKTPOHHKA» B OLICHKY

Bamier Orenka

86-100 GayoB «OTIIUYHOY»

71-85 GannoB «XOPOIIIO»

51-70 6annoB «Y/IOBIIETBOPHUTEIHHOY»

50 OamwioB W «HEYAOBJIETBOPUTEIEHOY
MEHBIIIE

PEVMTHUHI KAUECTBA OCBOEHMS JUCHUIIIMHBI

CornacHo pEeUTUHTOBON CHUCTEMOW TEKYIIUH KOHTPOJIb MPOU3ZBOJUTCS B
TEUeHHEe ceMecTpa IyTeM OaJUIbHON OLCHKM KayecTBa YCBOCHHUS TEOPETHYECKOTO
MaTepuaia (OTBEThI HA BOINPOCHI KOHTPOJBbHBIX pPabOT) H  pe3ylbTaToB
MPAaKTUYECKOW MEATENbHOCTH (pelleHne 3ajad, BBINOJHEHWE WHIMBUIYaIbHBIX
3aJJaHU{ ¥ OTYETOB).

B Teuenme cemecTtpa mHpeAyCMOTpEHBI HECKOJBKO KOH(EpeHI-Heqenu.
[TpomesxyTouHast artectanus (3K3aMeH, 3a4eT) MPOU3BOJUTCS B KOHIIE CEMecTpa
TaKkKe IMyTeM OaulbHOW  OleHKW. MTOroBblii  pedTHHT  ompezensercs
CYMMHpPOBaHHEM OaJIOB TEKylled OLEHKH B TEYEHHE ceMmecTpa M OaioB
NPOMEXYTOYHOM aTTeCTallMd B KOHIIE CeMecTpa IO pe3yibTaTaM »JK3aMeHa.
MakcuMasbHbIi HUTOTOBBIM peWTHHr cooTBercTByeT 100 Oammam (60 GamioB —
TeKyIasi oleHka B cemectpe, 40 0auIoB — MPOMEKYTOUHAS aTTECTAIlUA B KOHIIE

ceMecTpa).



PediTunr-ninan OCBOCHHA MOIYJIA IIPUKIIagbIBACTCA OTACIbHBIM

JAOKYMCHTOM.



[Ipunoxenne 3

MHWHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM
®EJIEPALINN
®denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHHE
BBICIIIETO MPO(ECCHOHATEHOTO 00Pa30BaHUS
«/lanbHEBOCTOYHBIH (hefepalibHbI YHUBEPCUTET)

(ABDY)

INKOJIA BUOMEANIIHBI

METOAWUYECKUE YKA3AHUS

o mucrumuinHe «MeaUIMHCKAST SIEKTPOHIKAY
Hampasnenne moarotosku — 30.05.02, Menumnuackas ouoduznka

CDopMa IIOATOTOBKU:. OYHaA

BnanguBocTok

2015

A p! ([c1]): 370 NpunoseHrue BeoaMTCA
TOJIbKO npu HanUuMm U3JaHHbIX METOANYECKMUX PEKOMEHAALMI NO
/J'aHHOl‘:I aucuuniuvHe. B ocTanbHbIx CNy4anx meToa. pekomeHaaumu
no \OCBOEHMIO AUCLMNANHBI NPUBOAATCA B COOTBETCTBYIOLLEM

pasgene PNy




[IpakTnyeckne 3amaHUs COCTaBJIECHBI TaKMM O00pa3oM, 4YTO B HHUX BCEr/a
CoepKUTCS pobneMHas 3a1aua OMOMEINIIMHCKON HH)XEHEPHH, 3alaHie, KOTOpoe
TpeOyeTcsi BBINOMHUTH. /I8 YCHENIHOro BBIIONHEHUS 3aJaHus HEoO0XO0IUMO
OIIPEIEUTh CPEACTBA, KOTOPbIE MOTYT MIOHAA00UTHCS, a TAK)Ke UCXOJHbIE JaHHEIE,
NPUCYTCTBYIOIIME B ONUCAHUM IpoOieMbl U 3amaud. Bum u ¢dopma pesynbrara
noapazymeBatoTcsi B 3amaHud. CopepikaHME MPAKTHYECKOTO 3aHATHS TIpH
MOJrOTOBKE K KOTOPOMY HCHOJB3yeTCs 3a/JaHHe, KaK MpaBWIIO, MOJIpa3zyMeBaeT
HEKOTOPBIN CTaHAAPTHBIN aJITOPUTM, PU BBIIOJTHEHUH KOTOPOTO OyJeT JOCTUTHYT
JKEJIaeMBIi pe3yJIbTarT.

Ha mpakTHueckux 3aHATUAX MOXKET IPOBOJUTHCA 3aCiylIMBaHKUE pedepaToB
[0 TeMe MpaKTH4YeCKOro 3aHATus. Kaxaplii CTyOeHT 3a BpeMsl HpOBEICHUSA
NPAaKTUYECKUX 3aHATUI JOJDKEH BBICTYIMTh C JOKJIAJOM IO BBHIODAaHHOMY WM
pedepaty. Tembl pedpepaToB npuBeIeHbI B 33JaHUSAX JUISI CAMOCTOSATEILHON PaOOTHI.
Pedepat nomwken congepxats He MeHee 10 crpanul popmara A4 B coepKaTenbHON
YacTH, JIOJDKHO IPUCYTCTBOBAaTh BBEJICHHE C IENSMH M 3a/a4aMy, 3aKII0UEHHE C
KpaTKMMHU BBIBOJJAMH M CIIMCOK HCIIOJIb30BAaHHON NpW HanmucaHUM pedepara
JUTepaTypsl. Bpems BBICTYIUICHUS! OJJHOTO CTYJICHTa C OTBeTaMHU Ha Borpockl 10 —

15 munyT, Ha okna oTBoaAuTCs 7 - 10 MUHYT.

Hepeqeﬂb KPaTKHUX TECT — OMPOCOB MO OCHOBaM MeIUIMHCKOMH

3JIEKTPOHUKH

JlaTaukw - ycTpoHcTBa, KOTOPEIE IPE00pas3yIoT:
a) MaJIbIC HAIIPSP)KCHUA B HAIPSKCHU S 0O0JIbIIEN BEJTMYNHBI
b) QJICKTPUYCCKUC BCJIMIUHBI B HEQJICKTPUYICCKUEC

C) HEBJICKTPHUICCKUEC BCJIMUYNHBI B DJICKTPUYCCKHUEC

Ha3znauenue ycrpoiictB oroOpaxeHnus HHGOpMAaIu:
a) MpeJICTaBIeHNE MEUMKO-Onoornueckor nHdpopmaimu B popme, ya00HOIM

JUIA BOCTIpUATHA



b) mpeoOpazoBaHrEe CBETOBOI SHEPTUN B YHEPTHIO PICKTPUICCKOTO TOKA

C) npeo6pa3013aHI/Ie HEOJICKTPUYCCKUX BCJIMYHH B DJICKTPUICCKUEC

I'enepaTop cuHycOUIaNbHBIX KOJEOAHMI TPeJHA3HAYCH JIJISl IOy YSHUSI:
a) UMITYJIbCHBIX KOJIeOaHuit
b) rapMOHUYECKUX IIESKTPOMATHUTHBIX KOJICOAHUI

C) JIEKTPOMArHUTHBIX KOJIeOaHNH CII0XKHOM (popMBI

[Tpn nomemennn o0bEKTa MEXKAY IEKTPoJaMy B anmaparte Y BU-tepanun:
a) HapyIIaeTcsl aMIUTUTYJHOE YCIOBHE TeHEepaLiu

b) usMeHsiercsi COOCTBEHHAsI 4aCTOTa KOHTYpa NalueHTa

C) U3MEHsIeTCsl COOCTBEHHAsI 4acToTa KoJieOaHHil Koie0aTeIbHOTO KOHTYpa

reHepaTopa

Jns mpeoOpa3oBaHusl MaJbIX DIEKTPHYSCKUX CUTHAJIOB B DIICKTPHUYCCKUE
CHUTHAJIBI OOJIBIICH BEMYHHBI UCTIONB3YIOTCS:

a) TaTYNKU

b) ycunmmrenn

C) reHepaTopsbl

d) perucrpupytoriue ycTpoiictsa

3aBUCHMOCTh KOI(GHULIUECHTa YCHUICHHUS YCHIMTENS OT YacTOThl BXOJIHOTO
HaAIPSDKEHUS TPU IOCTOSIHCTBE €r0 aMIUIUTY /bl HA3bIBACTCSL:

a) BXOJJHOHM XapaKTepUCTUKOM

b) aMIIMTY1HOM XapaKTepHCTUKON

C) YaCTOTHOW XapaKTEPUCTHUKON

d) nosocoi npomyckaHus

L[JII/ITGJ'IBHOCTBIO Iay3bl UMITYJIbCHOT'O TOKa Ha3bIBA€TCA:

a) MHTEpBaJ BPEMEHM OT Hayaja HUMIIyJibCca [0 Hayajla CJIEIYIOLIETo



HIMITyJIbCa
b) uHTEpBaT BpeMEHH OT KOHIIa UMITyJIbCa IO Hayalla CJIeIyIOLIero UMITyIbca

C) HWHTEPBAJI BpEMCHHU OT Ha4dajla UMITyJIbCa 10 KOHIIa 3TOIr0 UMITyJIbCa

WmnynbcHble — KONMeOaHWS — MPAMOYroibHOW — (GOPMBI,  cO3/IaBaeMbie
MYJIBTHUBHOPATOPOM, MOT'YT UCIIOJIB30BATHCS [UIS LICJICH:

a) Tepanuu

b) muarHocTHKH

C) Tepanuu U AUATHOCTUKA

I'eHepaTopbl CHHYCOUAANBHBIX 3JEKTPOMAarHUTHBIX KOJIEOaHUM COCTaBIIAIOT
OCHOBY:

a) annapaToB Ui rajibBaHU3aLUU

b) anmaparos s YBY - Tepanun

¢) anmapaToB Juis 31eKkTpodopesa

K ycTpoiictBam oToOpaskeHHss HHPOPMAIIMK OTHOCATCS:
a) CaMOITUCITBI

b) UCTOYHMKHM TEPEeMEHHOT0 TOKa

C) JaTYUKH

d) ycunurenu

Ycunurens SBISIETCA OHON X OCHOBHBIX COCTABHBIX YaCTEH:
a) ammmapata Y BU-tepammun

b) sanexrposamudanorpada

C) ammmapara Jyis TallbBaHU3aIAN

d) renepaTopa cuHyCOUAAIBHBIX KOJeOaHUN

VY cnoBus yCUIICHUS 3IEKTPUUECKIX CUTHAJIOB 0€3 MCKaXEHUI ONPeesFoTCs

C IIOMOILBIO:



a) BXOJHOM XapaKTEePUCTUKH yCUIUTES
b) aMIIUTYAHOH M YaCTOTHOM XapaKTEPUCTUK YCUIUTEIS

C) BBIXOHOM XapaKTECPUCTHUKH yCUIIUTCIIA

Koadduumenr ycuiaeHuss  ycunmrenss P HU3MEHEHMHM  YacCTOTHI
OJICKTPUYCCKOI'0 CUTHaJIa B IPE€ACIIaxX MOJIOCHI IPOITYCKAHUA:

a) ocTaéTcs MOCTOSHHBIM

b) ymensbmmaercs

C) YBEITMUHBACTCS

OmHO¥ N3 OCHOBHBIX COCTABHBIX YacTeH 3J1eKTpokapanorpada siBIseTcs:
a) KOHTYp MalHeHTa
b) reneparop cuHyCOUIAIBHBIX KOJIEOAHUI

C) 3JIEKTPOHHBII YCUIIUTEb

JTMTeNTbHOCTHIO MITYJIbCa Ha3bIBACTCS:

a) MHTepBaJ BPEMEHH OT Hadajla OJHOI'0 UMIIyJIbCa JJO Hayajla CIeLyIOILEero
UMITYJIbCa

b) uHTEpBaN BpeMEHH OT Hayasla UMILyJIbCa 10 KOHLA 3TOr0 UMITyJIbca

C) MHTEpBal BPEMCHH, B TEYCHHEC KOTOPOrO HANPSHKCHHE HApPACTaeT IO

MaKCHUMaJIbHOI'O 3HAYCHHA

[Ipocreitmias pyHKIMOHATBEHAS cXeMa MPUOOPa METUITMHCKON TUATHOCTUKH
COCTOUT U3 NOCJIEOBATEIBHOCTH YCTPOMICTB:

a) reHeparop — npeodpazoBaTeIb— YCUIUTENb

b) ycTpoiicTBO chéMa — DIJIEKTPOHHBIH YCHINTEIb — YCTPOHCTBO
oTOOpakeHHs HHPOPMAIUH

C) PIEKTPOHHBIA YCUIUTENh — JaTYUK —> CaMOIIHCEI]

IIpu ycuieHnu 351eKTPUYECKUX CUTHAJIOB YCHITUTEIIEM:



a) He JI0JDKHA U3MEHATHCS (PopMa yCHITMBAEMbIX CHTHAJIOB
b) He KOmKHA N3MEHATHCSA aMIUIUTY1a YCUIMBAEMbIX CUTHAJIOB
C) He J0JKHA U3MEHATHCA MOIIHOCTh YCHIIMBAEMbIX CUTHAJIOB

d) nomKHO OBITH UI3MEHEHHE YaCTOThl YCHIINBAEMOTO CUI'HAJIA

[Tpu YBY — tepanuu, BO3ACHCTBYIOMINM Ha YeI0BeKa (PaKTOPOM SIBISICTCSL:
a) DIIEKTPOMArHUTHBIEC BOJHBI

b) mepemMeHHOE IEKTPHUECKOE TTOJIE

C) mepeMEeHHOE MarHUTHOE TI0JTE

d) nepeMeHHBIH JIEKTPUUECKUI TOK

€) MOCTOSIHHBIN JIEKTPUUECKHUIT TOK

Ipu qraTepMum, BO3ICHCTBYIOIINM Ha YeIOBEKa (haKTOPOM SIBIISIETCSL:
a) JIEKTPOMArHUTHBIC BOJHbI

b) mepemMeHHOE IEKTPHUECKOE TTOJIE

C) mepeMeHHOE MarHUTHOE TI0JIe

d) mepeMeHHBIH ICKTPUISCKUHN TOK

€) MOCTOSIHHBIN 3JIEKTPUIECKHUIT TOK

Ipu MHIYKTOTEPMHUH, BO3ACHCTBYIONIMM Ha YelIOBEKa (PaKTOPOM SBIISIETCS:
a) DIICKTPOMArHUTHbIE BOJTHBI

b) nepeMeHHOE AIIEKTPUIECKOE MOJIe

C) mepeMeHHOE MarHUTHOE TI0JIe

d) mepeMeHHBIH IEKTPUICCKUI TOK

€) MMOCTOSIHHBIN 3JIEKTPUIECKUH TOK

I[Ipu CMB u /IMB — Tepanuu, BO3[ACHCTBYIOLIMM Ha YeJOBEKa ()aKTOpOM
SABIISIETCSL:
a) BIIEKTPOMarHUTHbIE BOJIHBI

b) nepeMeHHOE IEKTPUIECKOE MOJIe



C) mepeMeHHOE MarHUTHOE TI0JIe
d) mepeMeHHBIH JIEKTPUUECKUI TOK

e) MMOCTOSIHHBIN SHGKTpI/I‘{eCKI/Iﬁ TOK

[pu ranpBaHM3alUK BO3ACUCTBYIONIMM Ha YeJIOBeKa (haKTOPOM SIBIISIETCS:
a) OJICKTPOMArHUTHBIC BOJIHBI

b) mepemMeHHOE IEKTPHUECKOE TTOJIE

C) mepeMeHHOE MarHUTHOE TI0JIe

d) mepeMeHHBIH AIEKTPUICCKUI TOK

e) MMOCTOSIHHBIN SHGKTpI/I‘{eCKI/Iﬁ TOK

[Ipumenenne YBU — Ttepamum Ha uacroTax, OpUHATBIX B Poccuu,
3¢ dEeKTUBHO IS IPOTpeBa:

a) IM3JICKTPHUUECKUX TKaHEeH OpraHu3Ma 4eJoBeKa

b) mpoBoASIINX ANEKTPUIECKUN TOK TKaHEH OpraHu3Ma 4eIoBeKa

) caboIpOBOASIINX TKAaHEH

[Mpumenenne Metona quaTepMuu SPPEKTUBHO VIS IPOTPeBa:
a) c1a0oIPOBOISIIINX TKAHEW OpraHu3Ma 4elloBeKa
b) mpoBOJSIINX DIEKTPUYECKUN TOK TKaHEH OpraHu3Ma 4ejoBeKa

C) METOJ] YHMBEpCAJIEH, IPUMEHSETCS U B IEPBOM, U BO BTOPOM CIIydasix

[TpumeHenne MeToa HHAYKTOTEPMUH 3G GEKTUBHO IS IPOTPEBa:
a) IM3JIEKTPHUUECKUX TKaHEeH opraHu3Ma 4ejJoBeKa
b) mpoBoaSIINX ANIEKTPUIECKUN TOK TKaHEH OpraHu3Ma 4ejIoBeKa

C) MCTO/] YHUBEPCAJICH, IPUMEHACTCA U B IICPBOM, U BO BTOPOM CJIydasaX

JlaTuuky, B KOTOPBIX IIOJ] BIMSHUEM H3MEPSEMON HENIEKTPUUIECKOH
BEJIMYMHBI IPOUCXOJUT U3MEHEHUE OJITHOI'O U3 €T0 IIapaMeTPOB, HA3bIBAIOTCS:

a) aKTHBHBIMH



b) maccuBHBIMHE

Jlatunkn,  KOTOpble  MpeoOpasyloT  HEINICKTPHUUCCKHE  BEIHYHHBI
HEMOCPE/ICTBEHHO B JIEKTPHUECKHE (TOK, HATIPSKEHHUE ), HA3BIBAIOTCS:
a) aKTUBHBIMU

b) maccuBHBIMU

Kakoii W3 mepeyucIeHHBIX JJIEMEHTOB BXOIUT B COCTaB TIe€Heparopa
CHUHYCOUIATBHBIX KOJIeOaHMH?

a) NEKTPUYECKUIl BEHTUIIb

b) konebarenbHbIN KOHTYP

C) AMEeKTpUYEeCKH PUIIBTP

d) narumk?

Kakoe ¢usnueckoe sBICHUE UCTIOIB3YETCS IS OTYUCHUS] HHYKIIHOHHOTO
TOKa B KOJICOATEIbHOM KOHTYpe?

a) TepMOBJICKTPOHHON SMHUCCUH

b) anexTpoMarHUTHONW MHAYKITAN

¢) mpeoOpa3oBaHusl TEIUIOBON SHEPTHU B 3JIEKTPHUUECKYIO?

WneanbHblii KojeOaTENbHBII KOHTYpP COCTOUT U3:
a) KOHJEHCATOPa U aKTHBHOTO COMPOTHUBIICHHS
b) KaTymku HHAYKTUBHOCTH M KOHAEHCATOpa

C) ICTOYHMKA TOKA M KaTyIIKH HHAYKTUBHOCTH

d) AKTUBHOI'O COIPOTUBJICHUA U KaTYIIKW NMHAYKTUBHOCTH

KonTyp nauuenTa B anmmapatax YBY - Tepanuu u HHIYKTOTEPMHUH:
a) MOJKITIOYEH HEMOCPEICTBEHHO K aHOIHOM LIeTH TeHepaTopa
b) MHAYKTHBHO CBSI3aH C KOJe0aTeIbHbIM KOHTYPOM I'eHepaTopa

C) BKJIIOYEH B IIENb CMEIIEHHS TPHOJa



KouTyp nauuenTa B anmmnapatax a1 Y BU-Tepanuu ¥ HHIYKTOTEPMHH TIEpe
HPOBEICHUEM MPOLECIYPHl HACTPANBACTCS:

a) Ha 4acTOTy KoJiebaTeIbHOTr0 KOHTYpa reHepaTopa

b) Tak, 4TOOBI BBINOJIHWIOCH aMILTUTYAHOE YCIOBHE reHepaluu

C) TaK, 9TOOBI BHIIIOJIHUIOCH (pa30BOE YCIOBUE T'eHEPALUH

UYacrora KosebaHmii TepameBTHUecKoro KoHTypa YBUY — ammapara
OIIpeIEeNACTCS:

a) DIEKTPOEMKOCTBIO KOHAEHCATOpa W MHAYKTUBHOCTBIO  KaTYLIKH
UHyKTUBHOCTHU TE€PANEBTUUECKOTO KOHTYpa

b) yacroroii konebanmii LC -reneparopa

C) TeIUIOBBIM 3P (PEKTOM MpH NPOBEAESHUU TEPATIEBTHYECKOM IPOLIE Ty PhI

CoOCTBeHHYIO 4YacTOTy KoJjieOaHW TepaneBTHYeCKoro KoHTypa YBU —
anrmapara MOXKHO BeMHCINTE 10 dopmyne (L m C — HHAYKTUBHOCTh U EMKOCTH

KOHJICHCATOpPA):

Kakue uckaxenus Oynayr HaOironatbes ainst Usx = 0,01Cos(2n-50t) [B] B
ycunutene ¢ nojocoit npomyckanus 0,1 - 100 I'm u Ukp = 0,02 B?

a) aMIUTUTYJHBIE

b) ammuTuTy 1HBIE ¥ YaCTOTHBIE

C) YaCTOTHEIC

d) uckaxxenuii He Oynet?
AMIUIHTYHBIX UCKQXCHUH YCUITUBAEMOT0 CUTHANIA HEe OyNIeT, eCIIH:
a) Usx > Ukp

b) Usx < Ukp

YacToTHBIE UCKAXEHUS MOTYT HAaOJIIOAaThCSI TP YCUIICHUH:



a) TOJILKO MPOCTHIX CUT'HAJIOB
b) TONBKO CIOXKHBIX CUTHAJIOB

C) JI00BIX CHTHAJIOB

Ha Bxop ycunurens ¢ nonocoit npomyckanus 10 - 200 I'm u Uxkp = 0,05 B
MOJIAaeTCsl CHHYCOHIANIbHOE HarnpspkeHue ¢ yactotoit 500 I'n u amrmummryznoit 30 mB.
Kakne nckaxenns O6ymayT HaOIIOAATHCS ISt 3TOTO CUTHasa?

a) aMIUINTYIHbIE

b) wacToTHbIC

C) aMIUIMTYAHBIE U YaCTOTHBIE

d) Hukakue?

YacTOTHBIX HCKAXKCHHI YCUIIMBAEMOTO CUTHANA He OyIeT, eCiu:
a) aMIDIMTY/Ia HAaNPsDKEHHUS HE PEBBIACT KPUTUIECKOTO 3HAYCHHS
b) Bce 4acTOTHI €ro CrIeKTpa HaXOAATCS B IPEAEIax MOJIOCH TPOIYCKaHHS

¢) k03 PunHeHT yCHIICHHS HE MCHSETCS B TIPE/IENIax TOJIOCKH MPOITYCKAHUS

AMILTATYTHBIC NCKaKESHHUS MOTYT HAOIOIAThCS IPH YCHIICHUH:
a) TOJIBKO MPOCTBIX CHIHAJIOB
b) TONBKO CIIOKHBIX CUTHAIIOB

C) TeX U OpyTrux

DopMupyromye Henyu NpeaHa3sHauYeHbl 1Is:
a) TeHePUPOBAHUS UMITYJIbCHBIX HANPSHKECHUN
b) mpeoOpazoBanust (HOPMBI UMITYJIECHBIX U CHHYCOUJAIBHBIX HAIPSKEHUH

¢) mpeoOpazoBaHus GOPMBI TOIBKO CHHYCOUIATBHBIX HAIPSHKCHUN

VYenosuem muddepeHInpOBaHUS TPSIMOYTONBHBIX UMITYJIBCOB HAIPSDKEHUSI
RC - uenbto sBisiercs (R — omuueckoe compotuBienue, C — 3IEKTPOEMKOCTD

KOHEHCATOpa):



a) JUIMTEeJILHOCTh uMmyibca > RC
b) mmTensHOCTH MMITyNbca >> RC
¢) JUIMTENBHOCTh uMmynbca < RC

d) nmurenbHOCTH UMITyNIBCa << RC

Ilpn muddepeHIPOBAaHUN TPSMOYTOJNBHBIX HMITYJIBCOB  IONYYalOTCS
HMITYJIbCBHI:

a) OCTPOYTOJIbHBIE OTHOIOJISIPHBIC

b) ocTpoyrompHBIE Pa3HOOISIPHEIC

C) TPEYToJbHbIE OJJHONOJISIPHbIE

[Ipu uHTErpUPOBAHUU NPSAMOYTOIBHBIX UMITYJIHCOB MOIYYAIOTCSI UMITYJIbCHI:
a) OCTPOYTOJIbHBIE OTHOTIOJSIPHBIC
b) ocTpoyrompHBIE Pa3HOIOISIPHEIE

C) TPEYTOJLHBIC OTHOTIONISIPHBIC

YcrioBreM MHTETpUPOBaHUSI MPSIMOYTOJIBHBIX UMITYJIbCOB HanpspkeHust RC-
nenpto saBusercss (R — omuueckoe comportuBnenne, C — 3IEKTPOEMKOCTH
KOHJIEHCATOpa):

a) IIUTEeIhHOCTh uMmyisca < RC

b) mmrenbHOCTh UMIyIbca << RC

C) IIUTETBHOCTh uMIyJsca > RC

d) nmurensHOCTH MMITySTECA >> RC

€) JUINTEeBHOCTh nMIynbca = RC

Kakas w3 QJICKTPUYCCKUX ueneffl, I/I306pa)KéHHBIX Ha CXEMax, SABJISCTCA

HHTETPUPYIOLIeH?

Kakasg u3 asnexrpuueckux nemnei, m300paxEHHBIX Ha CXEMax, SBIAETCS

T pepeHnupyromnei?



Kakas nenb nzo0paxxena Ha cxeme?
a) UHTETpUpYIOILast
b) muddepenuupyromas

C) HU Ta HH Apyras’?

Kakas e n3o0pakena Ha cxeme?

a) HHTETpUpPYIOIIas

b) muddepenuupyromas

C) HU Ta HH Apyras’?

WMy bcHOE HanpshDKeHUe, H300pakEHHOE Ha rpadUKe, HMEET aMIUIUTY /LY
a) 30 MB
b) 20 MB

¢) 60 MKc

NmnynbcHoe HanpshKeHUe, n300pakE€HHOE Ha rpaduke, UMEET ITNTEIHLHOCTD
UMITyJIbCA!

a) 40 Mkc

b) 10 mxc

¢) 20 MKc

WminynbcHOE HanpshkeHUe, H300paxxEHHOE Ha rpadiKe, UMEET IUTUTEIBHOCTh
nays3sl:

a) 10 mkc

b) 20 mkc

¢) 40 Mkc

d) 60 mxc



WmnynbcHOe HanpspkeHne, n300pakE€HHOE Ha TpaduKe, IMEET EPHO/I:
a) 10 Mxc
b) 20 mkc
¢) 40 Mkc
d) 60 mMkc

OCHOBOI1 TIPHOOPOB JUI PETHCTPAIMM BBICOKOYACTOTHBIX IPOLECCOB
SIBJISIFOTCSL:

a) CaMOTTUCITBI

b) aKTHBHBIC U ACCHBHBIC TATYUKH

C) AJIEKTPOHHO-ITyYeBbIE TPYOKH

d) renepaTopbl CHHYCOMJANTBHBIX KOJIEOAHUI

OCHOBHBIMU XapaKTEPUCTHUKAMU YCTPONCTB PETUCTPALMU M OTOOpaKEHHS
UHPOPMALIUH SBIISIIOTCS:

a) pa3Mepsl yCTPOKWCTBa 0TOOpaKCHHU WHPOPMAITUN U YyBCTBUTEIHLHOCTh

b) ckopocTh "pa3BepTKU" pErUCTPUPYEMOTO CHTHAJIA BO BpEMEHH U THAITa30H
4acToT

C) YyBCTBUTEIBHOCTD U JMAIIa30H PETHCTPUPYEMbIX YaCTOT

K HM3KOYaCTOTHBIM yCTPOWCTBaM 0TOOpaxkeHH HHHOPMALIH OTHOCSATCSL:
a) IEKTPOMEXAHNYECKHE CAMOIHCIIBI

b) ncToUHMKM TEpEeMEHHOTO TOKa

C) TaTYNKH

d) ycunmurenun

YyBCTBUTENBHOCTBIO YCTPOMCTB OTOOpaKEeHH M perucTpanuy nHpopManuu
SIBIISICTCS:
a) OTHOILIEHHWE YaCTOTHl OTOOPAKAEMOTO 3JIEKTPUYECKOr0 CHTHaja K ero

AMILIUTY I



b) oTHomeHWME aMIIMTYIBI OTOOP@KEHHOTO CHTHAJA K aMIUIATYJE
0TOOPa’KaeMOro 3IEKTPUIECKOT0 CUIHaIa
C) NIpOU3BEACHHE AaMIUIUTYIbl OTOOPaXEHHOTO CHTHala M aMIUIUTYABI

OT06pa)KaCMOFO QJICKTPUYECKOI'0 CUrHajia

3aBucuMocth k03¢ ¢uumenta  wyBctButenbHocTH (K)  ycrpoiictBa
OTOOpaKeHMsT M perucTpanvd HWH(GOpPMAIMM OT YacTOTHl OTOOPaKaeMoro

anexkTpuyeckoro curaaia (f) umeer Bun:

KonTyp nauuenTa B anmapatax YBY - Tepanuu u MHIYKTOTEPMUHU:
a) NOAKIIIOYEH HEMOCPECTBEHHO K aHOJHOM LIeTIH reHepaTopa
b) MHIYKTHBHO CBsi3aH C KOJIeOATEIIbHBIM KOHTYPOM TeHepaTopa

C) BKJIIOYEH B IIeTIh CMEUICHHUS TPHOAa

VYcnoBreM cornacoBaHus KOHTypa MAMEHTa U FeHepaTopa B anmnapare Y BU
SIBJISIETCSL:

a) aMIUIUTYJHOE YCIIOBHE TEHEpaldd BIICKTPOMArHUTHBIX KOJEeOaHWH B
KOHTYp€ TeHeparopa

b) paBeHCTBO YacTOT 3MEKTPOMATHUTHBIX KOJIEOAHHMI B KOHTYpE MallMeHTa U
B KOHTYpe reHepaTopa

¢) (a3oBoe yCIOBHE IeHEPALU HIEKTPOMarHUTHBIX KoJIeOaHUH B KOHTYype
reHepaTopa

d) coBmaneHHe aMIUTMTYIHBIX YCIOBHI B KOHTYpE F'€HEpaTopa U B KOHTYpe

ImalucHTa

JlaT4uKy SBISIFOTCS SIEMEHTOM:
a) TepaneBTHUYECKOH anmaparypsl
b) nuarHocTuyeckux nMpuOOPOB

C) IEKTPOCTUMYJIISITOPOB



TunoBas 6710k — cxema 3JIEeKTPOHHOT0 JUArHOCTUIECKOTO ITPHOOpa BKIIOYAET
B ce0s crieyronye 00sa3aTebHbIe 3JeMEHTHI:

a) yCTpOHCTBa chéMa — KOHTYP MAallieHTa — YCTPOWCTBO OTOOpakeHHs U
perucrpanmu uHGOpMaIUU

b) ycunutenp 371eKTpUYECKUX CUTHAJIOB — YCTPOMCTBA ChEMa — YCTPOICTBO
0TOOpa’KeHHS U perucTpannuy HHpopMaIun

C) YCTpOHCTBO ChEMa —> YCHIMTEIF —> YCTPOWCTBO OTOOPaKEHUS U

peructpanuy nHGOpMaIUN

Ilpy ycuiIeHWH CHHYCOWIAIBHBIX JJICKTPUYECKUX CHIHAJIOB BO3MOYKHBI
CIIEIYIOILHE NCKAKCHMS:

a) TOJIBKO aMILTUTYJHbIE

b) TONBKO YaCTOTHBIE

C) aMIUIUTYJIHBIC U YAaCTOTHBIC

d) ¢azoBbIie 1 9aCTOTHEIC

TepaneBTUyeCKHil METOA, B KOTOPOM BO3JCUCTBYIOIIMM Ha YeIOBEKa
(hakTOpOM SBISAETCS TEPEMEHHOE BBICOKOYACTOTHOE SJICKTPUUYCCKOE IIOJIE,
Ha3bIBACTCS:

a) METOJOM MHIYKTOTEPMUHI

b) meronom YBY — Tepanuun

C) METOJIOM IHaTepMUU

d) meTomom ramsBaHHU3ANNN

TepaneBTUyeCKHil METOA, B KOTOPOM BO3JCUCTBYIOIIMM Ha YeIOBEKa
(hakTOpOM ABJISACTCS MIEPEMEHHOE BRICOKOYACTOTHOE MarHUTHOE TI0JIC, HA3BIBACTCS:

a) METOJOM MHIYKTOTEPMUHI

b) meronom YBY — Tepanuun

C) METOIOM IHUaTepMUHU

d) meromoM ranbBaHU3AIUM



TepaneBTHYeCKHIl METOJ, B KOTOPOM BO3ICHCTBYIOIIMM Ha 4YeJOBEKa
(akTopoM SBISICTCS IIEPEMEHHBIA BBICOKOYACTOTHBIM JJEKTPHYCCKHH TOK,
HAa3bIBACTCSL:

a) METOJIOM MHAYKTOTEPMUU

b) meromom YBY — Tepamun

C) METOAOM JHaTEePMUH

d) meTomom ramkBaHHU3ANNN

TepaneBTHYeCKHii METOJ, B KOTOPOM BO3ICHCTBYIOIIMM Ha YeJOBEKa
(hakTOPOM SIBISIETCS] TOCTOSIHHBIN AIEKTPUUECKUIT TOK, HA3bIBACTCSL:

a) METO/IOM HHIYKTOTEPMHHU

b) meromom YBY — Tepanuun

C) METOAOM JHaTEePMUH

d) mMeTomoM raipBaHH3ANNM.

KoHTpoJibHBIe BONPOCHI VIS NOATOTOBKH K 3a4eTy U IK3aMeHYy

1. HcrouHuku OHMOCHIHANIOB 3JEeKTpUueckod mpupozbl. [loHsTue o
ouonorenuuanax (bIT). Dnexrpuyeckue XxapakTepuCTUKH UCTOYHUKOB BIT.

2. OnexTpuuecKre JaTYUKU B MeauuuHe. [IpuHiun padoTel, ycTpoHCcTBO,
pasHOBHIHOCTH. [lapaMeTphl JaTYNKOB U IOMEXH, CBSI3aHHBIC C MX IPUMCHEHHEM.

3. Kiaccupukanuss mnomMex TMpu INEKTPOYU3NUECKUX UIMEPCHUSIX.
[TpuyuHbL, TPUMEPHIL.

4. CTOpOHHHE TIOMEXH TMpPH JISKTPOPU3MYECKUX HU3IMEPCHUSIX Ha
6rooobekTe. CriocoObl 3alUThl OT CTOPOHHUX ITOMEX.

5. MeTtoaudeckue TMOMEXH NPU DIEKTPOPU3MYECKHX H3IMEPEHHAX Ha

0nooobsexre. CriocoObl 3a1MTHI OT METOAUYECKUX ITIOMEX.



6. CTpyKTypHast cxeMa H3MEPUTENsT OMOMOTEeHITMAIOB — ycunurens BI1
(VBII). TpeboBanus k xapakrepuctukam Y BII.

7. [NonsiTne 00 ananoro-unppoBoM npeodpazoBanuu. JuckpeTnsanus u
kBaHTOBaHue. AnieprypHoe Bpems. Kiaccudukanus AL

8. Cratuueckue mapamerpel AL JIunamuyeckue mapametpsl AIIIL.
Mymer ALl CrpykTypHas cxema, MPHHIUI JEHCTBHA W  TapaMeTpsl
napamwiensHeix AITL. O6macTi mpuMeHEHHS.

9. AIIIT mocenoBaTeNbHOTO CYETa U IOCIIEI0BATEIBHOTO TPUOIKEHHUS.
CrpykTypHas cxema, TPHHUUI JCWCTBHUS, TMapaMeTpbl U  OCOOEHHOCTH
nocyienosatenbHbIx ALIT paziaugnoro Tuna. O6gacTi MpUMEHEHHUS.

10. Mmuorocrynenuarsie  ALIIl. MHOroTakTHele  HOCJIEIOBATEIHLHO-
napajuiensHbie ALIL. Konseepnsie ALIIL. CtpykTypHas cxema, IpUHLUI JeHCTBUS,
napaMeTpsl 1 0COOEGHHOCTH IocieaoBarelbHo-napamieabusix AL pasmumynoro
trmna. Obnactu npumenenus. He BBoanm

11. MWurerpupyromue ALIl kak crioco6 60pbOBI C ITIyMamM# M MTOMEXaMH.
Wurerpupyromue curma-nensra AL u nx pasHoBunHOCTH. CTPYKTYpHas cXeMa,
NPUHIMIT eHCTBUS, MapamMeTpsl U ocoOeHHocTn curMma-aensra ALl O6xactu
MIPUMEHCHUSI.

12. Tlomstne o uudpo-aHamoroBoM npeodOpazoBanuu. Crarudeckue
napametpsl LAIl. JIunamuueckue mnapamerpsl LIAIL. Hlymer LAIL. O6Gnactu
PUMEHEHUSL.

13. CrpykrypHble cxeMmbl, npuHIMI aedcTBus u mapamerpsl LAIT c
CYMMHUPOBaHHEM BECOBBIX TOKOB. OCOOEHHOCTH CXEMOTEXHUUECKUX PEIICHHUH.

14. Tlomsatue o mukpokoHTpoiuiepax. Kimaccudukarus u ctpykrypa MK.
Hasznauenue cTpykrypHbIX siemenToB MK 1 X pa3HOBHAHOCTH.

15. Tlomstme o mnpomeccopHoM sape. Knaccupukanms apXUTEKTypbl
npoueccopHoro sapa. CocTaB W Ha3HAYCHHE CTPYKTYPHBIX DJIEMEHTOB
MPOLIECCOPHOTO S/IPA.

16. RS- u UART-mporokosnbl oOMeHa JaHHbIMU. Ha3HaueHue.

Opranmzanust ¥ XapaKTePUCTHKH MPOTOKOJIOB Ha (U3MYECKOM ypOBHE.



Oco0eHHOCTH OpraHW3alyy TPOTOKOJIOB HA JIOTMYECKOM YPOBHE M YpPOBHE
MIPUIOKEHUH.

17. USB-mporokon oOveHa naHHbIMH. Ha3nauenwe. OpraHuzaunus u
XapaKTEePUCTUKH IPOTOKOJA Ha (PU3MUeCKOM ypoBHE. OCOOEHHOCTH OpraHU3aliy
IPOTOKOJIA HA JIOTHYECKOM YPOBHE U YPOBHE NPUIIOKEHUH.

18. 12C- u CAN-nporokomsl o0OMeHa pgaHHbIMH. Ha3HadeHwue.
Opranm3andss ¥ XapaKTePHCTHKA MPOTOKOJIOB Ha (PU3MYeCKOM YpOBHE.
Oco0eHHOCTH OpraHW3alyy TPOTOKOJIOB HA JIOTMYECKOM YPOBHE M YpPOBHE
MIPWIOKEHUI.

19. 3apgaum uudpoBol uIBTpaMKM B MEIUIMHCKUX DJIEKTPOHHBIX
cuctemax. [lomexu U IIyMbl Kak cilydailHble Mpolecchl. benbnii mym u ero
(unprpanus. YcuineHue myMoB npu QUIbTPaLUH.

20. TlonsATHe O HEPEKYPCHUBHBIX M PEKYyPCHUBHBIX LU(PPOBBIX (PHIbTpax.
CTpyKTypHBIE CXeMbI HU(PPOBBIX (PHIBTPOB.

21. VMmynbcHas peaknus WACAIBHOTO U PEaTbHOTO (QMIIBTpa, IIOHATHE O
yactore HalikBucTa M TJIaBHOM 4YacTOTHOM juamas3oHe. SIBmenme I'mb6ca u
MPUMEHEHUE BECOBBIX (DYHKIIHH.

22. OnruMmanbHas ¢unprpanus. Tpu OCHOBHBIX KpUTEpHUS
ONTUMAJBHOCTU. YCIOBHE oNTUManbHOCTH. CuHcTeMa JUHEHHBIX YpaBHEHUH
¢dunprpa Konmmoroposa-Bunepa.

23. Dranbl METOJUKH PAacYeTOB HEPEKYyPCHUBHBIX HHU(POBBIX (GUIBTPOB.
Pacuer xo3(duIEeHTOB, UMIyIbCHAs pEaKUUsd, YaCTOTHAS XapaKTepUCTHUKAa Ha
npumepe ¢ursTpa MHK 1-To mopsiaxka.

24. OxapakTepu3yiWTe OCHOBHBIC THIIbI JATYMKOB, HCIOJB3YEMBIX B
MEIUIUHE U OHOJIOTHH.

25. [laiite ormpeneneHre BeIMYMHAM: TMOTPEIIHOCTh MpeoOpa3oBaHusl,
TOYHOCTB M IMAINAa30H, OPOT YyBCTBUTEILHOCTH.

26. U3mepurenbHbple  I1IEM  MOPSMOTO M ypaBHOBEHIMBAIOLIETO

npeoOpa3oBaHusl.



27. OxapakTepu3ylTe yCTPOWCTBO M OCHOBHBIC ITAPAMETPBhI JJIEKTPOJIOB
3NIEKTpOKapAuorpadoB U 3IeKTposHIedanorpagoB, METATHUECKUX M CTEKISHHBIX
3NEKTPOOB [Vl PETUCTPALIMU BHYTPUKIETOYHBIX U MEMOPaHHBIX IOTEHIINAJIOB.

28. Pe3ucTuBHBIE TJATYUKU.

29. TonymnpoBomHHKOBEIE (poTOnNpeoOpazoBaTeIn U UX HCIOJIb30BAHUE B
MEJIMLIMHCKON ammapaTrype.

30. OxapaxTtepusyiite 00JIaCTH IPUMEHEHHUS TEPMOJIATYNKOB B MEIUIIMHE.

31. [IIbe3odsnekTpuveckre  NpeoOpa3oBaTeNld:  NPUHLUI  JCHCTBUS,
KOHCTPYKIIH, THIIOBOE TNPHUMEHEHHE B TEPANEBTHYECKOW M JAHArHOCTHYECKOU
anmnapartype.

32. Ilomyunte OCHOBHBIE COOTHOLICHHS, XapaKTepU3yloLlue AeHCTBUE
0OpaTHBIX CBSI3€H Ha apaMeTPbl U3MEPUTEIBFHOTO YCHUIINTEINS.

33.  Onummure ycTpoHCTBO U MPUMEHEHNE U3MEPHUTEIBHBIX MOAYJIATOPOB U
JIEMOAYJIATOPOB.

34. TIlpuBenure u OOBSACHHUTE TUIIOBBIE CXEMBI (HIBTPOB B ammaparype
OMOMEeTUIIMHCKOTO Ha3HAUYCHHS.

35. OxapaxTepu3yiTe OCHOBHBIC CXEMbI IOCTPOCHHS I'€HEPaTOPOB.



