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ObopoTHas cTopoHa TUTYJAbHOrO Jucta PITY /]

|. PaGouyasi mporpaMma nepecMoTpeHa HA 3aceJaHUH Kadeaphl:

[IpoTokom ot « » 20 1. Ne

3aBenyrouuii kadenpoi

(nmoamucek) (N.0. damunus)

I1. PaGouasi nporpaMMa nepecMoTpeHa Ha 3acelaHuU Kadeapsl:

[IpoTokoi ot « » 20 1. Ne

3aBenyromuii kadeapoi

(moamuce) (M.0. Oamumus)



AHHOTAIIUA

Pabouass nporpamma  yueOnoit  auctmmumbael  “MEJUIIMHCKAS
OJIEKTPOHUKA” pa3paborana Uit CTyIeHTOB 3 ¥ 4 KypCcOB CHEIHMAINTETA IO
HAIPABIICHUIO 30.05.02 — MenmunuHcKass Onodu3nKa B COOTBETCTBHU C
TpeboBaHUsAMH (peZiepalIbHOTO TOCYAapCTBEHHOTO 00pa30BATENbHOTO CTaHIapTa
BBICIIETO 00pa30BaHMs, YTBEPXKICHHOTO MMPHKa30M MUHHCTEpCTBa 0Opa3oBaHus U
Hayku P® u vayku P® ot 11.08.2016 r. Ne 1012 u BXOAMT B 00sI3aTENbHYIO 4aCTh
npogecCHOHANBHOTO NUKIA. TpynoeMKoCcTh qucuuIuinHbl coctaBisieT 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 " (Moaynu)", KOTOpbie
BKJIIOYAIOT 0a30BYIO0 4acTh NPOrpaMMbl, TaK M OTHOCSIINECS K €€ BapuaTHBHOM
gactu: “Breicmras wmartemaruka”’, “@wusmka’, “UHpopMaTHKa, MEIUIIMHCKAS

nHpopmaruka”, “O0mas 1 MeauIUHCKas Onopu3uKa’.

Henpto U3y4eHHs MUCHUILIMHBI «MEIUIMHCKAs 3JEKTPOHUKAY SBISETCS
OCBOCHHE CTYICHTAMH TEOPETUYSCKUX 3HAHUA M MPAKTHYCCKUX HABBIKOB IO
NPUMEHEHUIO DIIEKTPOHHBIX CXeM, CHECHUAIH3HPOBAHHOTO OOOPYIOBaHHA H
MEIUNWHCKAX H3JCTHH, TNPEeJyCMOTPSHHBIX MJIsl HCIONB30BaHUS B CBOEH
npodeccuu, Mo3BOISIONIEMY BBITYCKHHKY YCIIEIIHO paboTaTs B W30paHHOH cdepe
nestensHocTH B PD m 3a pybekom, o0nanaTh YHUBEpPCATbHBIMH U TPEIMETHO-
CTEIHATM3UPOBAHHBIME KOMIIETCHIUSAMH, CIMOCOOCTBYIONIMMH €r0 COLUAIbHON

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

3agaya: I[loaroToBUTh  BBITYCKHUKOB K TOTOBHOCTH  NPHMCHEHHS
CHETNAIN3UPOBAHHOTO obopynoBaHus u MEIUIIMHCKHX W3JICTIHH,
MPEIYCMOTPEHHBIX JUISI MCIIONB30BaHUS B MPO(ECCHOHATBHON cdepe, 1 HAyduTh
CTYICHTOB OCHOBaM aHalW3a M CHUCTEMAaTH3allUd  HAyYHO-TEXHHIECKOH
uHpopManuyu B 00JaCTH HOBBIX HANpPaBIECHUH M JOCTIDKEHUIH OMOMEAMIIMHCKON

JJEKTPOHUKH.



Jlyis aTOTO CTYJIeHTaM HEO00XO0IUMO:

1. 3Hath QusnUecKkrue OCHOBBI pabOTHI 3JIEKTPOHHBIX CXEM, THUIIOBYIO
peanm3anuio U HazHaueHUe (DYHKIMOHAIBHBIX Y3JIOB amlNapaTypbl MEIHIIHHCKOTO

Ha3HAa4YCHMUA.

2. YMeTp 4HuTaTh NPUHLIUIHAIBHBIE SIEKTPHUECKHE CXEMbl MEIMIIMHCKHX
IEKTPOHHBIX YCTPONCTB IHArHOCTHYECKOTO U TEPaNeBTHYECKOTO Ha3HAYCHUS,
BBIICTIATh CTPYKTYypHbIE B3aHMMOCBA3U MEXIYy (YyHKIHMOHAJIBHBIMH OJOKaMH,
OLIEHUBATh XapaKTEPUCTHKM Y3JI0B MEIMIMHCKON amnmapaTypbl ¢ MO3MLUM HX

COOTBETCTBHS pCIIAE€MBIM 3aJa4aM.

3. BiageTrp 3HaHWSIMHM M HaBBIKAMU IO CHHTE3Y YCTPOWMCTB MEIUIIMHCKON
AJIEKTPOHMKH Ha YpPOBHE (PYHKIIMOHAJIBHBIX OJOKOB, JIEKTPOHHBIX Y3JIOB W Ha
YpOBHE TPUHIMIHAIBHBIX CXEM, YMETh HCIOJIb30BaTh CHENHAIN3UPOBAHHOE
NporpaMMHOE oOecredyeHHne Uil MOJAENUPOBAHUS PaOdOTHl W OTIAIKH THIIOBBIX
Y3JI0B annapaTypsl OMOMETULIMHCKOTO Ha3HAYEHHSI.

[ ycrnemHoro u3ydeHus: AUCUMIUTHHBI «MenunuHCKas 3JIEKTPOHHUKAY Y
o0yvaromuxcss JODKHBL OBITh COPMUPOBAHBI CIEAYIONINE TPEABAPUTEIbHBIC
KOMIIETEHIIMHU: CIIOCOOHOCTh K aOCTPaKTHOMY MBIIUICHHIO, aHAN3y, cuHTe3y (OK
— 1); rOTOBHOCTH K KOMMYHHWKAIIMH B YCTHOH 1 INCbMEHHOH (hopMax Ha PyCCKOM H
WHOCTPAHHOM SI3BIKaX JUIS peIeHus 3a1a4d npodeccuoHansHol aestensHocTH (OK
— 8); rOTOBHOCTP pemaTh CTaHAapTHBIE 33Ja4l POPECCHOHATEHON JeSITETbHOCTH
C HCIOJIb30BaHMEM WH(POPMAIMOHHBIX, ONOIHOrpaduecKuX PecypcoB, MEAUKO-
Ouonornyeckon TEPMHUHOJIOTHH, MH()OPMAMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI W YYETOM OCHOBHBIX TpeOOBaHMI WHPOPMAIMOHHON 0€30MacHOCTH
(OIIK — 1); roTOBHOCTh K WCIIOJB30BAHUIO OCHOBHBIX (DU3UKO-XUMHUYECKHX,
MaTeMaTHYECKNX W WHBIX, ECTECTBEHHOHAYUYHBIX TOHSATHH M METOJOB, IIpH

pemennn npopeccnonanbHbx 3a1a4 (OITK — 5).



B pesynbrare

thopmupyrorcs

W3Y4YEHUs

CIeAyIoIIre

HaHHOﬁ OAUCOUIUINHBL Y

00IIeKyNbTypHbIE/

l'[pO(I)eCCI/IOHaJ'ILHLIC KOMIICTCHIINH (BHGMCHTLI KOMHGTBHHHﬁ).

o0yJaroImmxcs

obmienpogeccroHanbHbIe/

!Kon " Jtanbl GopMHPOBAHUSA KOMIETEHIIUA
¢opmynpoBka
KOMl‘leTeHIIHI/l‘
¢duznueckue OCHOBBI paboThI
JJIEKTPOHHBIX CXEM, THIIOBYIO PEaIn3aluio U
3Haer
Ha3HaYCHHE (YHKIMOHATBEHBIX y370B
anmaparypbsl MEUIIHCKOTO Ha3HAYEHUS
YHUTATh MPUHIUITHATEHBIC
OIIK -9 ANEKTPUIECKUE CXEMBI MEIUIMHCKUX
I'oToBHOCTH K SNIEKTPOHHBIX YCTPOWCTB AWArHOCTHYECKOTO
NPUMEHEHHUIO U TEpaneBTUYECKOTO HA3HAYCHUsS, BBIACIATH
CHENMAIN3UPOBAHH | YMEET | CTPYKTYpHBIE B3aMMOCBSI3H MEXIy
oro o00opy10BaHUs (GYHKIMOHAIGHBIMA ~ OJIOKaMH, OIICHHBATh
" MEIUITTHCKUX XapaKTepUCTUKH  Y3JIOB MEIUITMHCKOM
U37eNHni, anmaparypbl € TO3WIMHA WX COOTBETCTBHS
MIPEIyCMOTPEHHBIX pelaeMbIM 3aadam
AT MCHOJIB30BaHUA 3HAHUAMU M HABBIKAMM II0 CHHTE3Y
B YCTPOMCTB MEIUIMHCKONW 3JIEKTPOHUKU Ha
MpodeccHoHaTbHOM ypOBHE (bYHKIMOHAJIBHBIX 6J10K0B,
ciepe JNEKTPOHHBIX y3JI0B Ha YpOBHE
Brnaneer | mpuHUMIMANBHBIX CXEM, YMETh UCIIOJIL30BATh

CHeLUaIU3UPOBAHHOE IIPOrpaMMHOE

obecrieueHne i MOJCIUPOBaHUs PabOThI U
OTJIIAJKH  THUIIOBBIX

y3JI0B  ammapaTypbl

6I/IOMCI[I/IIII/IHCKOFO Ha3HA4YCHUA

A p! ([c1]): KomneTteHumm fonsKHbI
6bITb yKa3aHbl B COOTBETCTBUM C y4e6HbIM NaHOM, X
$opmynmposka gomkHa 6biTb B3aTa M3 ®roC BO ambo OC BO ABDY.




s hopmupoBaHus BhIIEyKa3aHHBIX KOMIIETCHINN B PaMKaxX JTUCIUATUIAHBI
«MeaunuHcKas 3JIEKTPOHHUKAY MPUMEHSIOTCA ClenyIomue METObI
AKTHBHOT'O/MHTEPAKTUBHOTO OOYy4eHMs: JIEKUUH — KOH(EpeHLUH, MpoOIeMHbIe
JIEKIWUH, JEKIHU-BU3YyaIU3allul; CEMUHAPCKUE 3aHATHS — JUCIYT, KPYIJIbIH CTOM

(moaroroBka u o0cyxaeHue pedepaTos).

I. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOM YACTH
KYPCA
B 7 cemecTpe
Paznen |. bazoBble 3aKOHBI D1€KTPOTEXHUKH U MTPe0OPa3oBaHMIi
CUTHAJIOB B HeJIUHelHbIX Hensax. [IpakTudeckue BHIBOABI A1 MeAULIMHCKOM
TeXHUKH 1 npudopocTpoenus (6 yac.)

Tema 1. Beenenne. OcHOBHbBIE NMOHSITHSI M 3aKOHBI YJIEKTPUYECKHX H
MATHUTHBIX Lenei, (pu3nyeckue OCHOBbI JieKTpoTexHuku. [lpuMeHeHue B
Meaunune (2 yac).

DNeMeHTHl 3JIeKTpHYecKuX Lenei. Tomomormueckue NoHATHA. OCHOBHBIE
3aKOHBI 3JIEKTpUUecKuX Iierneil. OCHOBHBIE 3aKOHBI MarHUTHBHIX neneil. bazowie
3aKOHBI JJIEKTPOTEXHHWKH. Pacuer mpocreiimmx penurened w3 RC-nenei.
[MpakTudeckue BBIBOJBI Ui MEJUIMHCKOW TEXHUKH M NPUOOPOCTPOCHUSI.
OcHoBHble TIOHATHS. CIOCOOBI MPEICTABICHUSI CHHYCOUIATIBHBIX JIIEKTPUIECKUX
BenuurH. PazoBble COOTHOLICHHWS MEXAYy TOKOM W HampspkeHueM. llaccuBHBII
JIBYXIIOJIIOCHUK B MM CHHYCOMIAIBHOTO TOKAa. Pe30HaHCHBIE SBICHUS B
JUHEHHBIX SJIEKTPUUYECKUX IEMSX CHHYCOHJAIBHOTO TOKAa. MOIIHOCTH B IETH
CHHYcOUanbHOro Toka. bamaHc MomHocTeld. Pacué€r anekTpudeckux Lenei mpu
MEPUOTUYECKUX  HECHHYCOMJAIBHBIX  BO3ICUCTBUSIX.  UETHIPEXIOIIOCHUKH.
[TpakTveckne BHIBOJIBI JJISI MEUIIMHCKON TEXHUKH U TIPHOOPOCTPOCHNUS

Tema 2. Bo3zaeiicTBHe CHUrHAJIOB Ha HeJWHEHHBbIE JJIEMEHTHI.
Bo3aeiictTBue MOOYJIHPOBAHHBLIX CHUTHAJIOB CO CJOKHBIM CIEKTPOM Ha
HeJIUHeHHbIe 3J1eMeHThI (2 Yac).

[IpeoOpazoBanusi curHanoB. Kilacchl HENMHEHHBIX DIIEMEHTOB. PeXHUMBbI



paboThl HEJMHEWHOro »syieMeHTa. MeToapl anmpokcuManuu. BosxaeiicTBue
CHTHAJIOB Pa3IMYHBIX BUOB Ha HETMHEHHBIX 31eMeHT. OCHOBHBIE IPeoOpa30BaHus
CUTHAJIOB B HEIMHEHHBIX OJIEKTPUYECKMX LEMAX M JMHEHHBIX LEMIX C
NepeMEHHbIMU NTapameTpaMi. IIpakTuueckue BbIBOJIBI Ul MEAULIMHCKON TEXHUKH
u npubopocTpoeHus. Bo3aelicTBie y3KOIMOJIOCHOTO CUTHANA Ha O€3MHEPIUOHHBII
HEeNMHEWHBIN 31eMeHT. Bo3neiictBue AM-curaana va H.O. Bo3neiictBue curnana
CO CIIOXHBIM crieKTpoM. [IpakThdeckne BBIBOABI ISl MEIUIMHCKOW TEXHUKU U
IprOOPOCTPOCHUS
Paznen |1. BazoBble 3aK0HBI 3JIEKTPOHUKH M MIPe0Opa3oBaHuUii

curHanoB. IIpakTuyeckne BBIBOJBI 111 MEAHIMHCKOM TEXHUKH U

npudopocrpoeHus (2 yac.)

Tema 3. OcHOBHbIe TepMHUHbI M TOHATUS JJIEKTPOHUKH M
MOJYNPOBOAHUKOBOW TeXHUKH. KOMIOHEHTHI ONTO3JIEKTPOHMKH M JIa3epHOM
TexHUKH (2 yac).

DusnuecKre OCHOBBI pabOTHI MOJTYITPOBOJHUKOBBIX MTPHOOPOB. bumonspabie
W TIOJIEBBIE TPAH3UCTOPHL. ODJEKTPOHHBIE MPHUOOPHI C  OTPHULATEIHHBIM
JudQepeHnIranbHbIM  CONPOTUBIEHHEM. [IpakTHka NpUMEHEHHs B MEAUIUHE.
Wznyyaromue anopl. DOTOPE3UCTOPHI. DOoTOUOIBI. DOTOTPAH3UCTOPHI.
OnTpoHbl. XapaKTepUCTUKH WHIUKATOPOB U Ja3epoB. IIpakThka mpUMEHEHHS B
MEIUIIHE.

Paznea |11. OcHoBBI aHAJIOTOBOI CXeMOTEXHUKH JIEKTPOHHBIX
cpencts. IlpakTHyeckne BHIBOAbI A1 MEAUIMHCKOM TEXHUKH U
npudopocrpoenns (4 yac.)

Tema 4. DieKTPOHHbIE YCUJIUTEJNbHBbIE YCTPOHCTBA. YCHJIUTENH
MOIIHOCTH M YCHWJIUTEJH TOCTOSIHHOro ToKa. OO0JacTH nNpuUMeHEHHs B
MeaunuHe. JndpdepeHuuanbabie HonepaluoOHHbIC YCHIIUTEJIH B
MeIMIMHCKOM NpudopocTpoeHuu (2 yac).

OOme cBefeHuss 00 YCHIIMTENSAX OJCKTPUUECKUX CUrHanoB. OCHOBHEBIC
napamMeTpsl M XapaKTEepPUCTHKH YCWIMTENed. YCUIMTENbHBIE KacKagbl Ha

OMIOAPHBIX TPAH3UCTOPAX. Y CUIIUTENbHBIE KacKalbl Ha MOJIEBBIX TPAaH3UCTOPaX.



PexxuMbl pa®OTHl YCHIIMTEIBHBIX KAacKaJ0B. Y CHIIMTENH C TpaHC(HOPMATOPHBIM
BKJIIOYEHWEM Harpy3ku. besrpancdopmaropHble IBYXTakTHBIE —YCHJIUTENH.
VYceunureny NocTosTHHOTo Toka. HekoTopble cxeMHBIe pelleHns], HCIIOIb3yEMBbIC B
yeuwnurensx. OOmme cBeneHus. VjeanbHbld  ONEPAalMOHHBIA  YCHIIUTEb.
OcHOBHBIE TNapaMeTpbl U XapaKTEPUCTUKU OINEPALMOHHBIX YCHJIUTEICH.
OOpaTHbIE CBS3M B YCWINTENIBHBIX YCTpoicTBax. I[IpuMepsl MCTONB30BaHUA
OTIEpPAlIMOHHBIX YCUIINTENIEH U 0OpaTHBIX CBs3eH B HEKOTOPHIX cxemax. Obmactu
NPUMEHEHUSI  ONEpAlMOHHBIX  YCHJMTENIeH B 3JEKTPOHHBIX  CXeMax
OMOMEeTUIIMHCKOTO Ha3HAUYCHHS.

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

I'enepatopsl AmeKkTpuyYecKuX KoyieOaHWH W ANIEeKTpOHHBIE Kiroun. OOmrue
cBeneHus. ['eHeparopbl TapMOHMYECKHX CHTHaJioB. KBaplieBble Te€HEpaTOpHl.
lenepatopsl  KoneOaHui  MPSIMOYTOJBbHOW  (GopMbl  (MYJIBTUBHOPATOPHI).
NmmynecHble CUTHANBL DNeKTpoHHBIE Kimtoud. Vcmonp3oBarnne MOII-xmrouel B
3JIEKTPOHHBIX YCTPOIMCTBAX C MEPEKIIOYaeMbIMU KOHACHCATOPAMH.

Pazgen V. OcHoBbl 1M pOBOii CXeMOTEeXHUKH 3JIEKTPOHHBIX
cpencts. [IpakTHyeckue BHIBOABI 111 METUIIMHCKON TEXHUKH U
npudopocrpoenus (4 yac.)

Tema 6. OCHOBBI TEOPHH JOTHYECKHUX (EPEKIIOYATEIbHBIX) QyHKIMI.
KomOunanmnonHnbie jornvyeckue ycrpoiicrea nuugpopoii Texunku. Tpurrepsl n
nuppoBbIe aBTOMATHI (2 yac).

Jlornveckne (yHKOIMM M 3JIEMEHTHI. AKCHOMBI, 3aKOHBI, TOXIECTBa U
TeopeMbl aireOprl toruku (OyieBoii anreopsl). [IpencraBnenne u npeodpazoBaHue
norndyeckux QyHkuuid. [loHATHE O MHHHMH3AIMM JIOTUYECKHX (DYHKIHUIL.
CTpyKkTypa ¥ MPHUHIUI ASHCTBHS JIOTHIECKUX 3JIeMeHTOB. OCHOBHBIE MTapaMETPHI U
XapaKTepUCTHKN JIormdecknx oayeMeHToB. lludpatopsr u  nmemmgparopsl.
MynbTHIuiekcopsl U aemyabTHILIeKcopbl. CymmaTopsl. Ludposoii kommaparop.
[TpeoGpa3oBatenu KoA0B. ApU(METHKO-IOIHYECKOoe YCTpoHcTBO. TpurrepHas

CX€Ma Ha JABYX YCUIIUTCJIbHBIX KacKaJax. S'TpI/IFFepLI Ha JIOTHYCCKHUX 3JICMCHTAaX.



PaznoBugHoctn  RS-tpurrepos.  JK-tpurrepel. D-tpurrep wu  T-tpurrep.

Hecummetpuunsle Tpurrepsl. Lndposbie aBTOMaTHI.

Tema 7. Peructpbl 1 c4éTYHKHU B HH(PPOBOIi TexHUKe. 3aNIOMUHAIOLINE
3J1eKTPOHHBIE ycTpoiicTBa (2 yac).

OO6ume cBeneHus o peructpax. CnBuroBsle peructpbl. CHHXPOHHBIE
CABHUIOBBIE PETUCTPBI C OOpaTHBIMU CBs3AMHU. (DYyHKIMOHAJBHBIE Y3JIbI Ha 0ase
pPETUCTPOB cABHUra. OJIEKTPOHHbIE cyeTYyMKH. OCHOBHBIE TapaMeTpbl W BHIBI
3allOMHHAIOIIMX  YCTpoHCTB. CTaTHueckue OIepaTUBHbIE 3allOMHHAIOIIHE
ycTpoiictBa. J[MHaMuYecKHe OINepaTHBHBIE  3allOMUHAIOIIME  YCTPOMCTBA.
OHEpProHe3aBUCUMBIC OIEpPaTHBHBIE 3allOMUHAIONINE ycTpoiicTBa. OCHOBHBIE
CTPYKTYPbl ~ ONEPaTHBHBIX  3allOMHMHAIOLIMX  YCTPOWCTB. [MocTostHHBIE
3aroMuHaromue  ycrpoicrBa. CrpykrypHas cxema PII3Y-DC (EPROM.
[MoctosHuble 3amomMuHaromme ycrpoiictBa PII3Y-V®. VYcnoBHble 0003HAYCHHS
MHUKPOCXEM M CHUTHAJIOB YIPABJICHHUS 3alIOMHUHAIONIMMHU yCTpOHCcTBaMH (IIPUMEPHI
YT'O 3Y). Omm-namsrs.

Paznen V. ba3oBble NPUMHIUINIBI CXeMOTEXHUKH M U (PPOBOIi
¢uabTpanun 6mopu3nIeCKUX CUrHAIOB (4 Yac.)

Tema 8. Ilomexum mnpu wu3MepeHMS X HAa OHOJOTHYECKHX OObEKTAX.
CxeMOTeXHHKA HCKJIIOYeHUs MM ocaadjeHuss mnoMex OMoPuU3MIeCKHX
u3MepeHuii (2 yac)

IIpupoga ¥  HUCTOYHMKM TIOMEX TPH  DIEKTPOPHU3HOIOTUIECKUX
HCCIICIOBAaHMAX, UX Kiaccudukamus (Ha OCHOBE OOOOIICHHOW 3KBHUBAJICHTHOM
cxembl u3Mmepenust bBII). OpraHuzannoHHbIE W METOAOJOTHYECKHE IyTH
WCKITIOUEHHsT WM ocialieHuss momex. TpeboBaHMS K BXOAHBIM memsim MIT:
BXOJIHO€ CONPOTHUBIICHHE, Pa30alaHC BXOJHOTO COINPOTHBICHUS, KOI(PQOUIMEHT
ocnabieHus: CMH(a3HOTro CUTrHaNa, KOOQQHUIMEHT PEXKEKINHU. ATIIIapaTHbIE METOIbI
00paboTKM OMOMEIUIIMHCKUX CUTHAJIOB KaK CPEJICTBO OOphObI C IMOMEXaMH.

OkpaHupoBaHue c¢ 3aHyleHueMm uepe3 OC, MNpUMEHEHHE COTIACYIOUIUX |



WHCTPYMEHTAIBHBIX YCUIINTENIEH, COTIIACOBAHNE CIIEKTPAIbHBIX CBOMCTB CHTHAJIa C
YaCTOTHBIMH  XapaKTEpPUCTUKaMM  yCUiauTeneil (aHamoroBas — (QuiIbTparus),
IpUMEHEeHUe TPaHC(POPMATOPHBIX U ONITHYECKUX IpeoOpa3oBaTeneil. O6001eHHbIe
9KBUBAJICHTHBIE U CTPYKTYpHbIE cXeMbl. OCHOBHBIE XapaKTEPUCTUKH

Tema 9. IludpoBas puabTpauusA KaK CpPeIcTBO OcjaldjeHHs TMoMeX
Oonoduznyeckux usMepenui (2 yac).

Hudpossie punptpet (LID). O6mme nonstust: HU® (KUX-dunstpsr), PLID
(BUX-¢unbtpsr). OcHoBrble AocTonHcTBa LID. MMnynbcHas peakiust GUiibTpoB.
Oyukiust oTkinuka. OnpeaeneHne My IbCHON peakiun. [lepenatounsie GyHKINHA
¢unpTpoB. YacToTHBIE XapakTepUCTHKU (uibTpoB. OOmue noHATHs. OCHOBHBIE
cBoiicTBa. B3aumuas koHBepTanus TUIOB (UiIbTPOB. THIIOBBIE METOABI pacyera U
ontuMu3auuu GuibTpoB. GUIBTPHI CaydaiHbIX curHaaoB. Gusuueckas CyIIHOCTD
¢unprpanmu mymoB u momex. OcoOble Buabl (UIBTPOB: CIIAXKUBAIOIIUE,
ONTUMAJIbHBIE.

B 8 cemecTpe
Paznen V1. Curnansl 6uosioru4eckoro npoucxo:xaenus. bazossie
NPUHIMMIBI CXEMOTEXHUKH H3MepeHuit 0uopu3nIecKux CUrHaaoB (2 vac.)

Tema 10. IMoHsaTHe 0 CHrHajJaxX OHOJOTHYECKOT0 MMPOMCXOMKICHUS.
DJIeKTPHYeCKHe W3MepeHHsT M JJEeKTPOM3MepPHTeJbHAasd  annaparypa.
H3MepeHne Hed1eKTPHYECKMX CHTHAJOB OHMOJOrMYecKHMX 00beKTOB (2 4ac,
MAO).

W3nyueHus 4esnoBeKa M MOPOXKIAIONIME (HU3UUSCKHE MO, UCIIOIb3yeMble
JUIS TUArHOCTUKU W Tepamuu. Kiaccudukamus mo Buay NEPBUYHBIX CHUTHAIOB
(OnormoTeHIMANBI, DIEKTPOIPOBOJHOCTh, OWOMEXaHHYECKWE U aKyCTHYECKHE
3¢ dexTsl, OMOMarHeTU3M W JIp. BHABl M3ITyYeHHH W (PHU3MUYECKHX TMOJeH).
DJNeKTpUUecKoe IoJie KakK TJlaBHAas OCHOBA MPOSIBICHHS IKHU3HENESATEIHHOCTH.
[MpoucxoxneHre OMOMOTEHIMANOB, SKBHBaJeHTHas cxema uctounumka bBIT. BIT
pasnUyHbIX  (QYHKIMOHAJIBHBIX TPy  JKU3HEAEATEIBHOCTH: HX  (opma,
AMIUITMTYAHBIA M YaCTOTHBIM Jauana3oHsl nposiBieHus. CrnocoObl M MPOoOIeMBl

peructparmu BII. OcHOBHbIE TOHSATHS M OMNpeNeNeHUs. Buasl U MeTombl



n3Mepenuil. M3amepurensHble TpUOOPHI, KOMIIEHCATOPHI, MOCTHI. Ocmorpadnsl.
W3mepenne napamMeTpoB 3NIEKTPUYECKHX CUTHaJIOB. l3MepeHue mnapameTpoB
UIEKTPUYECKUX LIEHEH.
Pazgen VII. ®yHkuHOHAIbHBIE Y3Jbl, CTPYKTYPa U CXeMOTEXHHUKA
AMATHOCTHYECKUX Mpudopos (8 uac.)

Tema 11. @OyHKUMOHAJNbHbIE Y3Jbl 3JEKTPOHHBIX YCTPOIiCTB
AUATHOCTHYECKUX MPHOOPOB MeIUIMHCKOr0 Ha3HAYeHUusl. DYHKIMOHATbHbIE
y34b1 1 010k YBY u CBY quarnoctuyecKux npuodopos. (2 yac)

Wzmepurensuble ycumnntenu. OOpaTHblE CBSI3W W WX NPHUMEHEHHE ISt
MOBBIMICHNUS HKCIUTYyaTallMOHHBIX XapaKTEPUCTHK HM3MEPUTENBHBIX YCHIUTENICH.
W3meputenpHble MOAYJNATOPBl M AEMOILYIATOPbl. PUiIbTphl. THUIIOBBIE CXEMBI
MIACCUBHBIX M aKTUBHBIX (DMIIBTPOB B anmaparype OMOMEIULMHCKOTO Ha3HAYECHUSL.
I'eHepaTopsl M BXOJHBIE KacKaJbl M3JIy4yarollMX YyCTpoHCTB. I'eHepaTopbl C
BHEIIHUM B030YykaeHneM. M3mepuTensHble mpeoOpazoBaTeny u ycunaurenu Y BU u
CBY nwmamazona. OOpaTHblE CBSI3M M WX INPUMEHEHHWE Ui TIOBBIIICHUS
OKCIUTYyaTallMOHHBIX XapaKTEpPHCTHK HM3MEPHUTEIbHBIX TpeoOpasoBarenei U
ycunmurtenel. i3sMepurenbHbIe MOAYIISTOPB! H AEMOTYISTOPEL. OUiIbTpsl. THUIIOBBIE
CXEeMBI TACCHBHBIX M AaKTHBHBIX (MIBTPOB B ammapaType OHOMEIUIMHCKOTO
Ha3HaueHMs. ['eHepaTropel M BXOJHBIE KAaCKaJbl M3JIy4arOIIUX H3MEPUTEIbHBIX
ycTpoiicTB. ['eHepaTophl ¢ BHEIIHUM BO30YKICHHEM.

Tema 12. ®yHKUHOHAJIbHBIE Y3JIbI H 0JI0KH IMATHOCTHYECKUX NPUOOPOB
MeJUIMHCKOr0 Ha3HAYeHNsl B ONTHYECKOM H TeparepuoBoM AuanasoHe (2 yac)

WzmepurensHble TpeoOpa3oBaTeN U yCHINTENN B ONITHYECKOM JHara3oHe.
OOpaTHble CBSI3W W WX NPUMEHEHWE Uil TOBBIIICHUS OSKCILTyaTallMOHHBIX
XapaKTepUCTHK U3MEPUTEIBHBIX ITpeodpa3oBaTelieii M yCHIUTeNel B ONTHYECKOM H
TepareplioBOM JHana3oHe. VI3MepHUTelIbHbIE MOIYJSITOPHl W JIEMOJYJSTOPEI.
Onrtuueckue (GuibTpel. THIOBBIE CXEMbI ITACCHBHBIX M aKTHBHBIX (DHIBTPOB.
I'eHepaTopbl M BXOJHbBIE KacKaJbl H3IYHaIOUIMX M HU3MEPUTENIBHBIX YCTPOUCTB
ONTUYECKOT0 JHAaIa30Ha.

Tema 13. TlpuHuun fAelicTBUS M YCTPOHCTBO MeIMIIMHCKHX



TemaoBu30poB (2 uac MAO).

OO6nacTy NpPUMEHEHUs TEPMOJATUYUKOB B MEAUIMHE. OJIEKTPOHHbBIE
MEIULUHCKAE TEPMOMETPBl. YCTPOICTBa TEPMOPEryJslMH B OMOXHMHYECKUX
nabopatopusix. [IpumeHenre poToIaTYMKOB, YyBCTBUTEIbHBIX K HH(PPAKPACHOMY
U3IY4EHUI0, U1 U3MEPEHUS TeMIIepaTypbl KOKHBIX TTOKpOBOB. [IpuHIun nefcTus
W YCTPOMCTBO  MEAWIMHCKHX  TEIJIOBH30pOB. TepMOaHEMOMETpUYECKHE
W3MEPUTEIH JIETOYHON BEHTHIISIUH. DJIEKTPOHHBIE MEAULMHCKIE TEPMOMETPHBI

Tema 14. ¥3 B TepaneBTHYECKOH U AMATHOCTHYECKO# ammapartype (2
qac).

Ousnyeckass npupona mee3odddexra. KoHcTpykuum mnpeobOpazoBaTesnei.
Crneunduyeckue MOorpemHocTy. [1be303MeKTpuueckne AJaTYUKH YIIbTPa3ByKOBOTO
W3Jy4YeHUs] Ha OCHOBE TUTaHaTa Oapusi, UCHOJb3yeMble B Y3 TeparneBTHUECKOW U
JIMarHOCTHUYECKOH ammaparype.

Pazgen VIII. ®ynkuuonaabHble y3J1bl, CTPYKTYPa H CXeMOTeXHUKA
TepaneBTUYECKHUX annaparos (6 4ac.)

Tema 15. @OyHKHUOHAJBHBIC Y3JbI JJEKTPOHHBIX YCTPOWCTB
TepanesTuuecknx anmaparos HU, YBY u CBY (6 uac)

Ycunurenu MOITHOCTH TEpaNeBTHYECKHX anmaparoB. OOpaTHbIE CBS3H U UX
MIPUMEHEHUE JUIsl MOBBIMIEHHUS SKCIUIyaTAllMOHHBIX XapaKTEPUCTUK YCHIIMTENEH
MOIIHOCTH. Moaynstopel U aemMoayisTopbl. @OunpTpel. TunoBele CcXEMbI
MACCUBHBIX M aKTUBHBIX (DMIIBTPOB B armaparype OHOMEIULMHCKOIO Ha3HAYEHHS.
I'eHeparopel ¥ BBIXOJHBIE KacKaJbl M3JIYYarOLIMX YCTPOMCTB. ['eHepaTtopel C
BHEIIHUM B030yxaeHneM. CoriacoBaHrne BBIXOJa OKOHEYHOTO KackKaga u
M3JIy4arouen Harpy3KH.

Tema 16. @DyHKHUOHAJBHBIE Y3JbI JJEKTPOHHBIX YCTPOICTB
TepaneBTHYECKHX aNlapaToB B ONTHYECKOM JHana3oHe (2 9ac)

YcunuTenu MOIHOCTH TepaleBTHYECKUX annapaToB. OOpaTHbIe CBA3M U UX
MIPUMEHEHUE JUIsSl MOBBIMIEHHUS JKCIUIyaTAllMOHHBIX XapaKTEPUCTHUK YyCHUIIMTENEH
MOIHOCTH. Moaynstopel U aemoayisTopbl. @OunpTpel. TunoBele CcXeMbI

MIACCUBHBIX M aKTUBHBIX (DMIIBTPOB B anmaparype OMOMEIUIMHCKOTO Ha3HAYCHUSL.



I'enepaTopsl M BBIXOAHBIE KacKaJbl W3JIy4arOIIUX YCTPOMCTB. I'eHeparopsl ¢
BHEIIHUM Bo30yxaeHueM. CornacoBaHMe BbBIXOAAa OKOHEYHOTO Kackaga M
U3ITy4aroled Harpy3Ku.

Tema 17. ®@OyHKOMOHANBbHBIE Y3Jbl 3JIEKTPOHHBIX YCTPOICTB
TepaneBTHYECKHUX aNnapaToB B TeparepuoBoM Juana3oHe (2 yac)

Ycunurenn MOITHOCTH TEPANEBTHYECKHUX anmaparoB. OOpaTHbIE CBS3H U UX
MPUMEHEHUE JUIS TIOBBIMICHHUS SKCIUTYaTallMOHHBIX XapaKTepUCTUK yCHIMTENEH
MOITHOCTH. MOJYJSATOpEl H  JeMOAYNIATOphl. DUIbTPEL. THIOBBIE CXEMBI
MIACCHBHBIX M aKTUBHBIX (MIBTPOB B ammaparype OHOMeIUIIMHCKOTO Ha3HAYESHNSI.
I'eHepaTopsl M BBIXOAHBIE KacKabl HM3JIydarOIIMX YCTpoWCTB. ['eHepaTopsl ¢
BHEIIHUM Bo30yxneHueM. CorjacoBaHHe BBIXOAAa OKOHEYHOTO Kackaga M
H3ITyYaroel Harpy3Ku.

Paznen IX. Be3onacHOCTB 1 3J1eKTP00€30NaCHOCTh JUATHOCTHYECKHUX
npudopoB u ¢puzHoTEpaneBTHYECKUX aNNMapaToB (2 yac).

Tema 18. Be3omacHOCTh M 3JEKTPOOE30NMACHOCTH JHATHOCTHYECKHX
npudopoB u ¢puznoTepaneBTHYECKHUX annapaTos (2 yac, MAO).

TunoBsle npueMbl CXeMHOH peann3anuy ooecredeHus IeKTpoOe301acCHOCTH
JUarHOCTHYECKMX  NPUOOPOB  (TIOCTOSHHBIM, IEPEMEHHBIH, WMITYJIbCHBIH,
BbicokoyactoTHbIH, CBY, KBY, TI'w). TumnoBble nmpuemMsl CXEMHOW pealn3aluu
obecrieueHnst  JMEKTPOOE30IacHOCTH  (DU3MOTEPANeBTUYECKUX  AlNapaToB
(TIOCTOSTHHBIH, TIepeMEHHbII, UMITYJILCHBIH, BhicokodacToTHb, CBU, KBY, Tl ).
TumoBble mpHeMbl TEXHOJOTMYECKOTO W METOAMYECKOro  olecreueHus

anekTpobdezonacHocTu. [IpuMeps! obecriedeHns IIeKTPoOe30MacHOCTH.

I1. CTPYKTYPA M COJAEPKAHUE IIPAKTUYECKOMN
YACTHU KYPCA
CTpyKTypa M COJep)KaHHE NPAKTUYECKOM YacTH Kypca BKIIOYAaeT B ceOs
TEMAaTHKY U COZIePKaHNE NPAKTUIECKUX 3aHATHH 1 CEMUHAPOB

IpakTuuyeckne 3ausaTus B 7 cemectpe (18 yac)



Pazgen |. ®usuyeckne 0CHOBBI )J1eKTPOTeXHUKHU. BazoBble mousiTust u
3aKOHBI YJIeKTPHYECKHX H MATHUTHBIX neneii. (8 uac).

Tema 1. du3nyeckne 0CHOBBI J1eKTPOTeXHMKU. ba3oBbie noHsATHS U
3aKkoHbl. Bo3aeiicTBre CHIHAJIOB HA HeJIMHelHbIE 2JIeMeHThI (2 Jac)

DJeMeHTHI ANeKTpudecKux Lemneil. Tononoruueckue moHsTus. OCHOBHbBIE
3aKOHBI IEKTPHUSCKuX 1ierel. OCHOBHBIC 3aKOHBI MATHUTHBIX TieTieid. MeTo
npeoOpazoBaHust. MeTo1 KOHTYPHBIX M Y3JIOBBIX ypaBHEHNH. MeTo KOHTYPHBIX
ToKOB. [TocTpoenue nmoreHManbHEIX quarpamm (O61acTu IpUMEHEHUS -
®dusnoTepaneBTHUSCKUE ammmapaTsl: TansBanu3anus, HU, UagykroTepmus u np.).
BoszneiicTBre cUrHanoB pa3MYHbBIX BUAOB HA HETMHEITHBIE 2JIEMEHTHI:
Y3KOIIOJIOCHOTO CHI'HaJla Ha Oe3WHEPIIMOHHBIN HeTMHEWHBIN 21eMeHT, AM-
curnana, YM-curnasna v CUrHaja CO CJIOKHBIM CIIEKTPOM Ha HEJTMHEHHBII
JIIEMEHT.

Tema 2. Pe3oHaHCH HANpPsIKEHHH W TOKOB B JJI€KTPUYECKHX IENsiX
nepeMeHHoro Toka. Ilepexoanbie mpouecchl B 3JIeKTPHYECKHX Hensix (2 yac

MAO).

OINEKTpUYECKUE U MAaTHUTHBIE LIEH NEPEMEHHOT0 ToKa. OCHOBHBIE MOHATHS
0 nepeMeHHOM Toke. OCHOBHbIE (POPMYIIbI U ypaBHEHHS. AHAJIN3 IPOLECCOB B LIEHH
CHUHYCOUJIAJBHOTO TOKAa IPH IOCIEI0BATEJBHOM U IapajlIeIbHOM COEIUHEHUH
oneMeHTOB. lIpakTHueckue TpUMEHEHHWS B MEAMIHMHCKONM TEXHUKE U
npubopoctpoeHnd. IlepexomHble MPOIECCH B 3JIEKTPHUECKUX IETSAX. Y paBHEHUS,
OTIpe/ieNIeHs] TOKOB M HANpsDKEHUH M TOCTPOEHHE TPa(UKOB IMIPOIECCOB B LENH
nocie kommyranuu. IIpakTudeckne NPUMEHEHUS B MEIUIMHCKON TEXHUKE U

IPHOOPOCTPOCHUH.

Pazgen |l. ®uznyeckne oCHOBBI YJIEKTPOHUKH M TIOJYNTPOBOTHUKOBOI
TeXHUKH (2 yac).
Tema 3. ®u3nyecKue 0CHOBBI PaGOTHI MOJIYNPOBOIHHUKOBBIX NPHGOPOB.
Bunoasipusie U mojeBbie TPaH3UCTOPLI. TpaH3ucTOpbI. DIEeKTPOHHbIE

npudopsI ¢ OTPULATENBHBIM AU depeHIuaIbHBIM CONPOTHBJIEHHEM (2 yac)



DNEeKTPONIPOBOHOCTh  TOJYIPOBOAHUKOB. DJEKTPUUYECKHE TIEPEXOIbI.
Cwmemienue p—n-mepexoga. Emkocte p-n-mepexoxa. IIpoGoii p—n-mepexoxa.
[TonynpoBoguukoBble auoabl. CTpyKTypa M IPUHOUI AEHCTBUS OUIONAPHOTO
TpaHzuctopa. Pusnueckas HEIMHEHHas MOJAENb TPAH3UCTOpPAa M SKBUBAJICHTHBIE
cxembl. CriocoObl BKIIIOUEHHS OMIIOISPHBIX TPaH3UCTOPOB. OCHOBHBIE PEKUMBI
paboTel Tpam3ucTopa. N-mapameTpsl OWmosApHOTO TpansucTopa. OCHOBHBIC
napameTpsl OWIOJSIPHBIX  TPAH3UCTOPOB. TPAaH3UCTOPHI C HWHXXEKIMOHHBIM
nuTtaHueM. TpaHsucrop c ympasisommMm p-Nn-mepexogom. MJIT  (MOII)-
Tpan3ucTopsl. M/III-TpaH3uCTOPBI CO BCTPOCHHBIM KaHaaoM. CIIoCOOBI BKITFOUCHUS
MOJIEBBIX TpaH3UCTOPOB. I[loneBoit TpaH3UCTOp Kak ueThlpéxmontocHuk. MJIII-
CTPYKTYpbl cheuuaibHoro HazHaueHus. HanoTpansuctopbl TyHHENbHBIH U
oOpamieHHbpld  uoabl.  J[IByx0a30BbId  1HOA  (OAHONEPEXOIHBIN TPaH3UCTOD).
JlaBuHHBIN TpaH3uCcTOp. JIMHUCTOPHI U THPUCTOPHIL.

Tema 4. XapakTepuCTHKH JIa3epOB M 00/1aCTH MPUMEHEHHs B MeAMI[UHE
(2 yac)

CriocoObI oTy4YeHuns ¥ XapakTepUCTUKH JIa3epHOTo n3imyueHus. Kparkas
XapaKTepUCTHKA 3aKOHOMEPHOCTEH B3aUMOCHUCTBHS JTa3epHOT0 M3IIyUSHHS C
6uonornueckumMu o0bexTamMu. OOIacTH MPUMEHEHUS B MEAULIMHE.

Pazpneu V. ®uznyeckue 0CHOBBI AHAJIOTOBBIX JIEKTPOHHBIX CPEICTB.
ba3oBble MOHATHA H OCHOBBI H CXeMOTeXHHUKH (4 yac).

Tema 5. Di1eKTpoHHbIE YCHJIMTEIbHBIE YCTPOiicTBa (2 4ac)

OO0mue cBeieHHs 00 YCHUITUTEIAX DIIEKTPHYECKUX CUTHAIOB. OCHOBHBIE
napameTpsl ¥ XapakTePUCTUKU YCHIUTEICH. Y CHIINTENIbHBIE KacKa bl Ha
OUITOJISIPHBIX TPAH3UCTOPAxX. Y CUIINTEIbHBIE KaCKa bl Ha TIOJIEBBIX TPAaH3UCTOpaX.
PesxxuMBbl paboTHI yCHIINTENBHBIX KacKaloB. be3rpanchopmaTtopHbie IByXTaKTHbIE
YCHIIUTENH. Y CHIIUTEIN TIOCTOSTHHOTO TOKa

Tema 6. ludppepennuaibHble U onepanuoHHble ycumiauteau. [Ipumepsni

HCIOJBL30BAHUA U 00J1aCTH NPUMEHCHHUSA ONEPAIIMOHHBIX ycn.m/ITe.neﬁ (2 qac
MAO)



Ob6ume ceenenus. Auddepennnansupiii ycunurens. HekoTopsie cxeMHbIe
pEILICHHUs, UCIIOIb3yEMbIE B YCHIINTENAX. MaeanbHbIi OnepalliOHHbINA yCHIINTENb.
OCHOBHBIE apaMETPhl U XapaKTEPUCTUKH ONEPALMOHHBIX ycunureneil. OdpaTHble
CBSI3U B YCHJIUTEIbHBIX yCTpoiicTBax. [IpuMepbl HCIONb30BaHusI OEPallMOHHBIX
ycunuteneld 1 00paTHBIX CBs3el B HEKOTOPBIX cxemax. O0nacTu NpuMeHeHUs!
OTIEpPAlIMOHHBIX YCUIINTENEH B 3JICKTPOHHBIX CXEMax

Tema 7. I'eHepaTopsbl YJIeKTPHYECKUX KoOJIeOaHU. DJIEKTPOHHBIE
KJII04H (2 4ac)

OO6ue cBexeHus. I'eHepaTopbl TapMOHHYECKHMX CHrHajioB. KBapueble
reHeparopsl. I eHepaTopsl KosiebaHui IPAMOYTOJIbHOHN (OPMBI MYJIbTUBHOPATOPHI).
WNmnynecHble cuUTHaiBL DaekTpoHHble Kiatoun. Vcmons3oBanue MOII-kmroueit B
IEKTPOHHBIX YCTPOUCTBAX C NEPEKI0YaeMbIMU KOHIEHCATOPAMH.

Paznen V. OcHoBbI HU(DPPOBOIi CXeMOTEXHUKH IEKTPOHHBIX cpeaAcTB (2

yac)

Tema 8. OCHOBBI TeOpPHH JIOTHYECKHX (MePEeKJIIYATETBbHBIX) yHKIUI.
Munumuszanus Jornyeckux pynkuuii. KoMOuHanuoHHble JJOrHyecKne
ycrpoiicrBa. l{udgpoBoii komnaparop u npeodpa3zoBaresiu KoaoB (2 yac)

Jlornmueckue (GyHKINU U JIEMEHTBI. AKCHOMBI, 3aKOHBI, TOKAECTBA U
TeopeMsbl aareOpsl JIOTHKH (OyieBoit anreOpsl). [IpeacraBienue u npeodpazoBaHue
JIOTHYECKUX QyHKIMI. MuHuMu3anus jgorudeckux Qyskuuii. CTpykTypa u
MIPUHIUI AEHCTBUSA JTOTHYECKUX 1eMeHTOB OCHOBHBIE ITApaMETPhI U
XapaKTEePUCTUKH JIOTHYECKUX dIIeMeHTOB.. [llndpaTtops! u aemmppaTopsl.
MynbTHIUIEKCOPHI U feMynbTumiekcopsl. Cymmaropsl. LngpoBoii kommaparop.
[IpeobpaszoBarenu KoA0B. Apu(PMETHKO-ITOTHIECKOE YCTPONCTBO

Tema 9. Tpurreps! u undpoBbie aBTOMATHI. PerncTphbl U CHETYHKH.
3anomMuHaOIIKe YIEKTPOHHBbIE ycTpoiicTBa. OCHOBHBIE MTapaMeTPbl U BUABI
3V (2 gac)

TpurrepHast cxema Ha JABYX YCHIMTENbHbIX Kackagax. RS-Tpurrepbl Ha
Joru4ecKux snemeHTax. Paznosunnoctu RS-tpurrepos. JK-tpurrepsl. D-tpurrep

n T-tpurrep. Hecummerpuunsie Ttpurrepsl. Lludposeie aBromarel. OOImue



cBegieHMst 0 peructpax. CABUTOBBIC perucTpbl. CHHXPOHHEIC CIIBUTOBBIC PETUCTPEI
¢ oOpartHbIMH CBsi3siMH. DyHKIMOHAIBHBIE Y3JbI Ha 0a3e pPErucTpoB CIBUTA.
OnexTpoHHble cyeTuukd. Crarudeckue, auHamuyeckue O3Y. II3Y u Pmoam-
namsITb. DHEPrOHE3aBUCHMBIE OIIEPATUBHBIE 3aTIOMHHAIOIIHNE YCTPOUCTRA.

Tema 10. HampagsJieHusI ¥ MePCNEKTHBBI PAa3BUTHUS JIEKTPOHUKH.

Hano3/1eKTpoHNKa B MeTUIUHCKOM npudopocTpoenuu (2 yac MAO)

IIpakTnueckue 3ansatus (18 yacon)

B 8 cemecTpe

Tema 1. @OyHkOMOHAJIbHBIE Y3/Ibl  3JeKTPOHHBIX  YCTPOICTB
AUATHOCTHYECKUX NMPUOOPOB MeIUIIMHCKOT0 Ha3HAYeHus (2 yac)

CxemMbl ~ M3MEpHUTENBHBIX  ycuiurtened. Buabl  o0paTHBIX — CBsizel.
W3meputenpHble MOAYJNATOPBl M AEMOIYJIATOpbl. PuinbTphl. THIOBBIE CXEMBI
MIACCUBHBIX U aKTUBHBIX (QUIBTPOB. ['eHEpaTOpPHI M BXOIHBIE KaCKabl.

Tema 2. @yHkuuoHajbHble Yy3asl W Omoku YBYU u CBY
AUATHOCTHYECKMX MPUOOPOB MEeINIMHCKOT0 Ha3HaYeHusI (2 yac)

Mopynsitopsr u gemonynsatopsl B 61okax YBY u CBU. @unbtpel. Cxemsl
MACCHUBHBIX U aKTUBHBIX QUIBTPOB. [ eHEpaTOphl M BXOIHBIE KACKa bl N3TYYarOIIIX
YCTpPOMCTB.

Tema 3. ®yHKIMOHAJbHBIE Y3JIbI U 0JIOKH THATHOCTHYECKUX MPHOOPOB
MEIUIMHCKOI0 HA3HAYCHHS B ONTHYECKOM Auana3oHe (2 4ac)

[peoOpa3zoBaTeny U yCHINTEIH B ONITHYECKOM auana3zone. OOpaTHBIE CBA3H.
Monynsitopel 1 aemonyistopel. Onrtnueckne ¢GuiIbTpbl. CXeMbl MAaCCHUBHBIX MU
aKTHBHBIX (UIBTPOB. ['eHepaTOphl M BXOAHBIC KacKabl M3yYalOINX yCTPOWUCTB
ONTUYECKOTO JHAIA30Ha.

Tema 4. ®yHKIHOHAJbHBIE Y3JIbI U 0JI0OKH THATHOCTHYECKUX MPHOOPOB
MEJUIMHCKOI0 HA3HAYCHHS B TeparepuoBoM JHanas3oHe (2 yac)

IIpeoOpa3oBaTenu M yCHIMTENW B TepareploBoM nauana3oHe. OOpaTHble
cBsi3u. M3aMepuTenbHble MOAYJIATOPBI U JEMOAYJIATOPHI. I eHepaTopel U BXOIHbBIE

KacKaibl M3JTyyarollluX U U3MEPUTENBHBIX YCTPONUCTB TEPareploBoro AUana3oHa.



Tema 5. ®yHKIHOHAJBbHBIE Y3JIbI U 0JI0KH THATHOCTHYECKUX MPHOOPOB
MEIMIIMHCKOT0 HAa3HAYEHHUS B PEHTIeHOBCKOM auana3oHe (2 yac MAO)

[IpeobpazoBartenu PEHTT€HOBCKOTO U3ITyYeHUs. XpaHenue,
TPaHCIOPTUPOBKA U IPUMEHEHNE UCTOYHUKOB PEHTTEHOBCKOTO U3ITyUEHHUS

Tema 6. @OyHKOHOHANBHBIE Y3JIbl JJIEKTPOHHBIX  YCTPOICTB
TepaneBTuyeckux annaparos HU, YBY u CBY (2 uac)

Ycunurenn MOIIHOCTH TEpaneBTHUECKUX amnmapartoB. OOpaTHBIE CBSI3H.
Monynaropsl ¥ AeMOAYAATOpPl. DUIbTphl. THMOBBIE CXEMBI TACCHBHBIX U
aKTUBHBIX GUIBTPOB. 1'eHepaTopsl. CoracoBaHne BBIX0/1a OKOHEYHOTO KacKaja
U3ITy4arole Harpy3Ku.

Tema 7. @OyHKOHOHAJBHBIE Y3JIbI JJIEKTPOHHBIX  YCTPOICTB
TepaneBTHYECKHUX aNNapaToB B ONTHYECKOM JHana3oHe (2 yac)

I'enepaTopsl ¥ BBIXOAHBIE KACKA/Ibl M3JIyHYAKOLIMX YCTPOMCTB. I'eHepaTopsl ¢
BHEIIHUM B030yxaeHneM. CoriacoBaHne BBIXOJla OKOHEYHOTO Kackaia |
M3JIy4arolen Harpy3KH.

Tema 8. @yHKUHOHAJBHBIE Y3JIbI  JIEKTPOHHBIX  YCTPOIiCTB
TepaneBTUYECKHUX aNNAapaTOB B TeparepuoBoM auamnas3oHe (2 yac)

MonaynsiTopsl U JIEMOAYNIATOPHl B TEpareploBOM JuarazoHe. DuibTpel.
TunoBble cXeMbl NMACCUBHBIX M aKTUBHBIX. ['eHepaTopbl. CornacoBaHue BBIXOJA
OKOHEYHOTO KAacKa/ia U M3JIyqaroleil Harpy3Ku.

Tema 9. be3onacHocTb W 3J1€KTPO6E30MACHOCTh METHIITHCKHX
¢usnorepaneBTHYecKUX annapartos (2 yac, MAO).

TunoBsIe nprueMbl CXEMHOH peann3anuy 00ecredeHus 3I1eKTpoOe301acCHOCTH
JMarHOCTHYECKMX  NPUOOPOB  (TIOCTOSHHBIM, IEPEMEHHBIH, WMITYJIbCHBIH,
BeicokovacToTHbIH, CBY, KBY, TI'm). TumoBble nmpueMbl CXEMHOH peaTr3aIiiuu
obecrieyeHnst  3neKTpoOe3omacHOCTH  (pU3MOTEepaneBTHUECKHMX  allaparoB
(TIOCTOSTHHBIH, TIepeMEHHbII, UMITYJILCHBIH, BhicokodacToTHb, CBU, KBY, Tl ).
TumoBble NpPUEMBl  TEXHOJIIOTUYECKOTO W METOJMYECKOro  obecreueHus

anekrpobe3onacHoctu. [Ipumepsl obecrniedeHus MeKTPOOE30MaCHOCTH.



Jla6opaTopnsbie padorsi (18 yac. B 7 cemecTpe)

Tema 1. UccnenoBanue ocumuiorpaga (4 yac).

Llens paboThl. M3yuuTh OCHOBBI PabOTHI U OCHOBHBIE PEXHMBI PaOOTHI
ocuuiiorpada.

OcBouth paboty ¢ ocummiorpadoM B peXHMax BHEIIHEH W BHYTPEHHEH
Pa3BEPTKH, HAYIUTHCS HCIIOIB30BaTh MapKepHbIe 3MepeHus (2 Jac).

Ocnuutorpad siBisieTcss OCHOBHBIM IIPUOOPOM ISl HCCIIEIOBAHUS MIPOIIECCOB
B AJIEKTpUUecKuX Hersix. C ero moMop0 MOKHO UCCIIEIOBATh PA3BUTHE TOTO WIIN
WHOTO TIpoliecca BO BPEMEHH, W3MEPHUTh IapaMeTphl OBICTPONPOTEKAIOMINX
MPOLIECCOB, U3YUYNUTh CHHXPOHU3AIMIO ABYX WK O0Jiee MPOLIECcCOoB U T.1.

Y moboro ocuwwiorpadga o0s3arensHo ecTh 9KkpaH. OH  sIBIsieTCS
IUIOCKOCTBIO, HA KOTOPOM M300pa)keHa OJlHAa TOYKa C JIByMs KOOpAHHATAaMH X U Y
— TOPHU30HTANBHOH W BEPTUKAIBHOM KOOPAMHATOW COOTBETCTBEHHO. B mepBhIX
ocumorpadax n300pakeHne TOYKH CO3aBajloCh AIIEKTPOHHBIM JIyIOM, II03TOMY
CHHOHMMOM IIOJIOXKEHMSI TOYKH SIBJSIETCSl TIOJIOKEHHME JIyda ocIuuiorpada.
[Monoxenne mywda ocmwuiorpadga yHpaBiseTcs JAByMs — HalpsDKEHHSIMHU,
MoJlaBaéMbIMA Ha BXOA X W BXoA Y ocmwuiorpada. DTH HampspKeHHS HOCSAT
Ha3BaHUs HaIpsDKEHHE TOPU30HTAILHON Pa3BepTKU M HANPSDKEHUE BEPTUKAIBHOU
pa3BepTku ocumuiorpada. [Ipyroe Ha3BaHHE YIOMSHYTBIX BXOJOB ocLiuIorpada
— BXOJI TOPU30HTAJIBHON Pa3BEePTKU M BXOJ BEPTUKAIBHOH pa3BepTku. HekoTopsie
ocuyuiorpadpl, MOMHUMO 3THX BXOIOB, MMEIOT €Ile BXOZA Z, HalpsDKeHHe Ha
KOTOPOM YIPABIISIET SIPKOCTBIO TOUKHU (MIIM APKOCTHIO JIy4ya ocuiuiorpada).

W3menss nanpspkeHue Ha Bxonax X v Y ocmwniorpada, MOXKHO YIPaBJIsTh
MOJIOXKEHNEM JIyda Ha €ro sKkpaHe. Ecim HampspkeHUsT MEHSIOTCSI TOCTATOYHO
ObICTPO, MOCIIE0BATENIbHBIE TIOJIOKEHUS TOUKU Ha 3KpaHe ocuuiuiorpacda ObIcTpo
CMEHSIOT Jpyr JApyra W CIWBAlOTCS B OAHY JuHWIo. Ha puc. 5.1 moxazaHsl
n300pakeHHss Ha OJKpaHe ocuwuiorpada, Ha BXOAbl KOTOPOIO IOJAIOTCS
NepeMeHHbIe HANpsDKEHHA PasHBIX 4YacTOT. Takue H300pakeHHs Ha3bIBAIOTCS
¢durypamu Jluccaxy.

Ourypst JInccaxxy Ha skpane octmurorpada, Ux [ | sinl |1 1xt [ [ 1x[ 1, Uy [



sinl_ Iyt L |yl . Pexxum paboTsl ociiorpada, mpu KOTOPOM Ha BX0oa X TOJaeTC
BHEIIHUM CHUTHAJ, HAa3blBa€TCsl PEKUMOM BHEIIHEW pas3BepTku. CHrHambL,
HocTynaromue Ha BxoApl X M Y ocuwuiorpada, Kak NpaBWIO, YCHIHBAIOTCS
COOTBETCTBCHHO YCHJIMTENISAMU TOPU3OHTAIBHOW M BEPTHKAIbHON pa3BepTKH,
KO3((OULMEHT YCHJIEHUS KOTOPBIX MOXET pEeryJupoBaTbcsi M IMPUHUMATh
(hUKCHpOBaHHBIC 3HAYCHUS;, CIMHUIIA U3MEPEHUs — BOJBT Ha nenenue (B/men.).
3Has KO3(Q(UIMEHT yCWICHUs yCHWIHNTENEH pa3BepToK ocmwuiorpada, MOXKHO
OTIpeNIeNINTh TapaMeTpbl CUTHAIOB, IOJAaBaeMBIX Ha BXoabl ocuwniorpada. K
BHEIIHUM CHTHaJaM ocuwuiorpada J00aBISIOTCS  TakKe  MOCTOSHHBIE
COCTaBJIOIIME, BEIMYMHA KOTOPBIX MOXKET U3MeHAThCsA. [locTosHHBIE
COCTABISIIOLIME HEOOXOOUMBI AJIsl CABHMIa H300pakeHHs MO dSKpaHy. Oprassl
YIOpaBJIEHUs, pPETYIUPYIOIUE IOCTOSIHHbIE  COCTaBIISIIOIINE,  HA3bIBAIOTCS
TOPU30HTAIBHBIM CMELICHUEM M BEPTHKAJIBHBIM CMELICHHEM. B mpakTuke
PaavoON3MEpPEHNH 4acTO BCTpeYaeTcs 3aa4da UCCIe0BaHus IEPEMEHHOIO CUrHalIa
MaJIOM aMIUTUTYBI, K KOTOPOMY J00aBjieHa OObIIast IOCTOSIHHAS COCTABIISIOIIAS.
Jig TOor0 4TOOBI MCKIIIOUHUTH 3TY IOCTOSIHHYIO COCTABIISIONIYIO W3 HAIPSDKEHHMS,
M0JJaBaéMOT0  Ha  BXOABl  pa3BepTOK  ocuwwuiorpada, Kak  IPaBHIIo,
IIPeyCMAaTPUBAETCSI BO3MOXHOCTh BKJIIOUEHMSI MEXKIY HCTOYHHKOM CHTHAla U
BXOZOM ocluuiorpaga (QuibTpa BBICOKOH YacTOThl, HE MPOIYCKAIOIIETO
MOCTOSIHHYIO COCTaBIISIOILYI0. BKiroueHne GuipTpa ocymecTBiseTcs: TyMOiepom
C MOJIOKEHUAMH «~» — (QHUIBTP BKIIOYEH H «—» — (UIBTP BBIKIIOYCH.

I'opazno yare, yeM pesKUM BHEIIHEH pa3BEPTKH, Ha IPAKTUKE UCIIOIb3YETCs
peXUM BHYTPEHHEH pa3BepTKU. B 3TOM pexknMe HalpspKeHUEM TOPU30HTaIbHOM
Pa3BEpPTKU CIY)KMT JIMHEWHO M3MEHSIOIEECs] BO BPEMEHM  HaIPsDKEHUE
BCTPOECHHOTO IreHeparopa ocuiorpada, Ha3pIBaeMOr0 TeHEPATOPOM BHYTPEHHEH
pa3BepTku. B pexumMe BHyTpeHHEH pa3BepTKH IJIyd, Mpoberas IO 3SKpaHy
ocuworpada, GpakTHYecKH PUCYeT Ha HeM rpaduK 3aBUCHMMOCTH HAMPSIKSHUS,
M0ZIaBaeMOro Ha BXoJ Y ocumiiorpada, oT BpeMeHH.

l'eHeparop  BHyTpeHHell  pa3BepTKH  BblpabaTbiBaeT NHIOO0pasHOE

HampsokeHue. [IpuMep BXOTHOTO HampspkeHus ocuwuiorpada (BBepxy) H



BBIXOJIHOTO HAIPSOKCHHS TeHepaTopa BHYTPSHHEHW pa3BepTKU (BHU3Y) TIpH
OTCYTCTBUM HMX B3aUMHOM CHHXPOHHM3allMM CUTHAJI W TpU OTOM He
NPEINPUHAMACTCS HUKAKUX JOMOJHHUTEIBHBIX MEp, YacToTa MHIO00pa3sHOro
HanpsDKeHWst He OyneT coBHagaTh C 4YacTOTOW BXOJHOrO CHrHanma. Takoe
n300paKeHHE HE M03BOJISIET MOIYYUTh KAaKOW-JIMOO0 CYIIeCTBEHHOM nH(popMaIiuu 00
uccienyeMoMm cursane. s Toro, 4ToObl NMpH HAOIIOICHUU TEPHOIUYSCKOTO
CHTHAJa KapTHHAa Ha OJKpaHe ocuwuiorpadga OCTaBalnach HEMOJBIKHOW, H
JCWCTBUTENHLHO OTpaXkasia Obl 3aBUCHMOCTh HCCIIEIyEMOro CHIHala OT BPEMEHH,
MPUMEHSIOT CHHXPOHH3AIMIO Pa3BEPTKH, KOTJ/Ia YACTOTHI UCCIIEAYEMOrO CHTHANIA 1
HANpSDKCHWsT  Pa3BEpPTKU  COBMANAlOT. Hauyanmo ropu3OHTaNBHOW — pa3BepTKH
OPHUBS3BIBACTCS K MOMEHTY BPEMEHH, KOIJIa COBIAJAIOT 3HAYEHHS BXOAHOIO
HANPSDKEHUsT  OCLLIorpada M IMOCTOSIHHOTO HAIPSDKCHUST 33IaHHOTO YPOBHS
Ucunxp. IlocTosiHHOE HANpsDKEHHE PEryIHpYeTcst OpraHaMH — YIpaBICHHS
ociiuorpada U Ha3bIBaeTCsl yPOBHEM CHHXPOHH3AIMHK. [IperycMaTpuBaroTcs 1a
PEKIMa CHHXPOHHU3ALUH: ITOJIOKUTEIBHBIA — HAYAJIO0 PAa3BEPTKH IPUBS3BIBACTCS K
MOMEHTY BpEMEHH, KOIJIa HCCIEAyeMbld CHUTHajl IIepeceKaeT ypOBEHb
CHHXPOHH3AILIUH CHUA3Y BBEPX, U OTPHLIATEIBHBIN, KOT/Ia 3THM MOMEHTOM SIBIISICTCSI
nepeceveHre CUrHAIOM YPOBHS CHHXPOHHU3AIMY CBepXy BHU3. O0a pacCMOTPEHHbIC
pexuMa SIBISIIOTCS PEKUMAaMH BHYTPEHHEH CHHXPOHHM3ALUM, KOTAA HMIIYJIbC
CHHXPOHH3ALMH, 3aMyCKAOIINH DPa3BepPTKy, BbhIpabaThIBACTCS HPH COBHAJICHHU
HCCIIelyeMOr0 CHIHAlIA C YPOBHEM CHHXPOHHU3ALHU. AJNBTEPHATUBON BHYTPEHHEH
CHHXPOHH3ALMU SIBISIETCS PEKUM BHELIHEH CHHXPOHH3ALUM, MPU KOTOPOM
UCCIIEeyeMblid CUTHAJl TIOCTYNAeT TOJBKO HAa BXOJ BEPTHKAIBHOW pPa3BEepTKH, a
UMITYyJIbCHl  CHHXPOHH3AI[MA  BBIPAOATHIBAIOTCS TPU  IEPECEYCHHH YPOBHS
CHHXPOHHM3AllMH JPYTMM CHUTHAJIOM, T[OCTYNAIONIMM Ha BXOJ BHEIIHEH
CHHXPOHH3AIIUH.

PexxuM BHEIIHEH pa3BepTKH YAOOHO HCIOIB30BATh U  H3MEPEHUSI
BPEMEHHbl X IIapaMeTpOB CHrHajga. ECIM B KauecTBe CHIHAla BHELIHEH
CHHXPOHH3AL[MU HCIIOJb30BaTh KOPOTKHE HMMITYJIbChI, TO KOOpAMHATA X TOYKU

M300paKeHNsl Ha JKpaHe ocHuuiorpada IMOJHOCTBIO COOTBETCTBYET BpPEMEHH



3aJIepKKH 3TOH TOUYKH OTHOCUTEIHHO UMITYJIbCa CHHXPOHU3AIUH.

I'eneparop pa3BepTku ocumuiorpaga MoXeT padoTaTe B ABYX peXHMax.
[lepBrIif 13 HUX Ha3bIBaeTCS aBTOMAaTHYECKOM pa3BepTKoM. I'eHepaTop pa3BepTKH
paboTaeT B aBTOKOJIe0aTEIbHOM PEXUME, U KaK TOJIBKO €r0 BEIXOIHOE HAIIPSKEHUS
JOCTUTraeT MAaKCUMAJIHOTO 3HaueHus (Jiyd ocuuwuiorpada J0XOOUT A0 KpailHero
MIPaBOTO MOJIOXEHHUs), OHO cOpachiBaercs B 0 (Jiyd ckaukoMm mepeMmemaercs B
KpaifHee JIeBOE TOJIOKEHHE), M HAaYMHAETCS] OYEPEJHON MEePHOJl TOPU30HTAIHLHON
pasBeptku. llojokwuTenpHass W OTpHULATENbHAS BHYTPEHHSS CHHXPOHH3AIMS.
JlmarpaMmbl HanpsDKEHUH M M300pakKeHWsl Ha 3KpaHe ocumiuiorpada 3ToM JIyd
HAXOAMTCA BOIM3M KpailHEro IpaBoro MoJjoxeHHs (OJM30CTh peryaupyercs
OTHEIBbHOH PYYKOH «CTaOMJIBHOCTB»), M Ha TEHEpaTop Ppa3BEPTKH IMPUXOIUT
UMITyJIbC CHHXPOHU3ALMHU, TO Pa3BEPTKa MPUHYIUTEIBHO HAUNHAETCS ¢ KpaitHero
JIEBOT'O TIOJIOKEHHSL.

Jpyroii pexxuM HOCUT Ha3BaHUE KAyLIEH pa3BepTkH. ['eHepaTop pa3BepTKU
BBIJIa€T OJHOKPATHBIN MUI000Pa3HBIA UMILYJIbC, HA4aJI0 KOTOPOTO ONpENeNsIeTcs
MOMEHTOM IIPUXOJa MMITyJIbCa CHHXPOHH3AIMH. ECiy MMIyJIbC CHHXPOHU3AIUH
OTCYTCTBYET, TO OTCYTCTBYET M TOpPH3OHTaJIbHAas pa3BepTka. PexuM >xmymiei
pa3BepTKU yI00€H MPH aHAIN3E MTOBTOPSIOMINXCS CUTHAJIOB, HE ABIISIOMINXCS TOYHO
HNEPUOTUYECKUMH.

Jns  OpenM3MOHHBIX H3MEpPEHHMH B COBPEMEHHBIX ocuuuiorpagax
NPEIYyCMOTPEH PEeXHUM MapKepHBIX H3MepeHuil. B 3ToM pexume Ha 3kpaH
ocumuiorpaga, IOMHMO OCHOBHOTO Jiy4da, BBIBOJUTCS MapKep B BHIC
BEPTUKAIBHOW NHHHWH. MapKkep IepecekaeT JUHHI0O H300pakeHHs Ha HDKpaHe
ocuwiiorpaga B TOUKe, KOOPIMHATHI KOTOPOH (3HAaU€HHE HANPSHKEHUS ¥ BpEMsI OT

HayaJia paSBepTKI/I) BBIBOJATCA Ha III/I(i)pOBI)IC HHAWKATOPLbI.

KontpoabHbie Bonpocskl k padote Ne 1: HcciienoBanue ocumiiorpada.
1. MoXHO M  HCHOJB30BaTh  ocuuuiorpad ajisi  MpocMOTpa
BHUI€O3aMHCceENn?

2. Kakas ¢urypa Jluccaxy Oyaer HaOmo#aThCsi Ha  JKpaHe



ocrmyuiorpada, ecir Ha ero BXoAbl X U Y TMOAaeTCs OJUH U TOT e MEePEMEHHBIH
curHan? A ecnu Ha Bxon X mopaercs HampsbkeHue UO sin(t, a va Bxon Y —
nanpspkenue UQ cos[t?

3. Omnpenenure aMILTUTYABI BXOJHBIX HaNpsDKeHUH ocippuiorpada (puc.
5.1), eciu ycuiuTellb TOPU3OHTAIBHOM pPa3BEPTKU UMEET KOAIPDUIIMEHT YCHUIICHHS

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

4. KakoBo Ha3HaueHME MEPEKIIOYaTeNs «pa3BepTKay, HAXOAALIErocs Ha
nepeaHed maHenu ocuwiorpada W MMEIOIIEro J[Ba IOJIOKEHHUSI — «BHEIIH.» U
«BHYTp»?

5. Bo03MOXXHBI 1M MOJIOKUTEIbHAs M OTpULATEIbHAS CUHXPOHM3AIMS B

peXuMe BHEIIHEH pa3BepTku ocipiuiorpada’?

6. Bynayr nu orimyarecs m300pakeHHMs Ha 3KpaHe ocuwuiorpada B
pexuMax OKIylmed W aBTOMAaTUYeCKOW  pa3BepTKH Tpu  HAONIOJCHUU
CHHYCOHIAJIBHOTO CHTHAJIA?

7. Kakum o00pazom ¢ MOMOIIBI0O MapKEpHBIX HM3MEPEHHH W3MEPHTh
YacTOTY CHHYCOHUIAIBHOTO CUrHaIa?

IIporpamma jab6opaTopHoii padoThI

1. YcranoButs octmiuiorpad B pekUM BHEIIHeH pasBepTku. [logats Ha
BXxozapl X 1 Y ocumimiorpada CHHYCOMIQJIbHBIE HANPSDKEHUS Pa3jIMuHbIX 4acToT.
[Togo6OpaTh Takoe COOTHOIIEHHE YacTOT, MPU KOTOPOM H300pa’keHHE Ha IKpaHe
ocuiuiorpada ocraercs HeM3MEHHBIM. 3apHCOBaTh MOJIyUYHUBILIEECsS U300paKeHue
JUIS HECKOJbKUX (He MeHee 3) pa3HbIX COOTHOUICHUH 4acToT. OOBACHHUTH
PpE3yNbTATHL

2. Ha reneparope mUQpOBBIX IMOCIIEAOBATEIBHOCTEH 10 YKa3aHUIO
Nperno/aBareisi yCTaHOBUTH MOCJIE0BATENIFHOCTh UMITYJIBCOB. BBIXOTHOHM cHUTHAN
rereparopa yepe3 RC-1ierouky (10 yka3zaHHIO IperojiaBaTesisl) MoAaTh Ha BXO.
ocuworpada. YCTaHOBUTh PEXHMbl paboThl ocumuiorpada (pasBepTky u
CUHXPOHM3ALIMIO) Tak, YTOOBl Ha JKpaHe HaOIoAaNach HEM3MEHSIONIeecs
n300paKeHHe.

3. [onp3ysice MapkepHBIMH ~ H3MEPEHUSIMH, COCTABUTH  TaOJIUILY



KOOpAWHAT OCHOBHBIX TOYECK 1/1306pa>1<eH1/m.

4. C noMOUIBIO MOJTYYCHHOH TaOINIbl HOCTPOUTD TPa(UK HCCICTYEMOTo
CHTHAJIA.
5. [NepekmtounTs ycuiaurenb ocuuuiorpada B pexuM «~» (BbIYATaAHHE

MOCTOSIHHOW COCTABJISIIOIIEH M3 BXOJIHOTO CHTHama). MI3MepuTh n3MeHeHne ypoBHs
uccneayeMoro curaana. OObSICHUTH MOTYYCHHBIN pe3yabTar.
ConepxaHuie oTUeTa
OTueT JOKEH COepKaTh:
1. CpucoBanHsle ¢ 9kpana ocumiuiorpada (ue menee 3) ¢hurypst JIuccaxy

C ImapaMe€TpaMu BXOAHBIX CUT'HAJIOB oculxmnor‘pa(ba (‘IaCTOTa 1 aMIUIUTyJa BXOAHBIX

CHUT'HAJIOB).

2. 3anaHHble npenojasareneM UQPOBYIO mocienoBarenbHocTh 1 RC-
LETOYKY.

3. Pexumer pabotel  ocmmwtorpada  (pa3BepTka, CHHXPOHHU3AIHA,

yCHJICHHE), IPU KOTOPBIX HAOII01aeTCsl yCTOMYMBOE H300paskeHHE.

4. Tabnuiry KoopAWHAT OCHOBHBIX TOUYEK N300paKEeHNSI.
5. I'padux uccnenyemoro curaania.
6. HapucoBanHblii Ha TOM ke TpaduKe HCCICAyeMblid CHTHAT C

YCTpaHEHHOU MOCTOSIHHON COCTaBIISIIOIICH.
Tema 2. IIOJYINPOBOJHUKOBBIN JIUO/I. BBHIIIPSIMUTEJIA (4
qac).

8bINPAMUMENL NOIYRPOBOOHUKOBBIU, OUOOD, AHOO,

Kamoo

npamoe KuoueHue, 06pamHoe KIYeHue
O0OHONONYNEPUOOHDLIL BLINPSIMUMETL 08YXNOYNEPUOOHDLIL
BLINPAMUMENL NYTbCAYUU BLINDAMAEHHO20 HANPAICEHUS]
K03 huyuenm nynvcayuil cenaxcusaiouue uibmpol
EeMKOCMHOU Puibmp, UHOYKMUGHBLI (UMD YMHOICUMENU

HanpsstCenus

Heab padoTsl.



W3yunTh KOHCTPYKLMIO BBIIPAMHUTENEH pPAa3lIMYHBIX THUIIOB Ha OCHOBE
MOJIyIPOBOJHUKOBOTO JUOJA.

Hayuutbcs mpoeKTHpOBAaTh BBIIPSIMUTEINN C 3aJaHHBIMU [TapaMeTpaMH U U3MEPSITh
HX OCHOBHBIE ITAPaMETPHI.

BonbIIMHCTBO paiMOTEXHUUECKUX YCTPOUCTB TOIYYalOT SHEPTHIO JUIs CBOEH
paboThl OT MCTOYHHMKA TIOCTOSTHHOTO HampspkeHus. Bmecte ¢ TeM Juist nepenadu
SHEPIUu Ha PacCTOSIHUE M JUIsS YA00CTBa MPeoOpa30BaHMsl 3HAUYCHUS aMILIUTY/IbI
HaNpsDKEHUS] UCHOJIB3YIOTCS NCTOYHWKH NepeMeHHOro HampspkeHus. [lostomy B
Ka)X/IOM JJIEKTPOHHOM YCTPOWCTBE 00s3aTENbHO JIOJDKEH MPUCYTCTBOBATH OJIOK,
npeoOpa3yronMii  MepeMeHHOe HamNpsHKeHHe B TMOCTOsHHOe. MMeHHo 3Th
YCTPONCTBA HOCAT HA3BAHUE GbINDAMUMENU.

Bce BhIpSMUTENHM CTPOSATCS HA OCHOBE HEIMHEWHBIX JIBYXITOIIOCHHKOB C
CUJIBHO HECUMMETPUYHOH BOJIBT-aMIIEPHOU XapaKTEpUCTUKON. B HacTosmee Bpems
garre BCEro JUIS 3TOT0 MCIONIB3YIOTCS NOAYNPOGOOHUKO8bie 0uoobl (puc.l).

[Ipn mopxiOYeHMM K IUOAY TIOJIOKUTEIBHOTO HANPSHKEHUS (ITOTEHIHMA
anoda BHINIE TOTEHIMANA KAmMOOd) 4YEepe3 JANOJ Te4eT TOK, CYIIECTBEHHO
MPEBBIIAOIINN 3HaUYCHUE 0Opamnozo moka ly (kak mpaBwio, He Oombiie 1 MKA).
B sToM ciydae TOBOpST O BKIIOYCHHWH AWONA B npsamom HampaieHuu. [lpm
0bpamHom BKIIOUEHUH JuoAa (MOTEHIIMAN aHO/a HIKE MOTEHIHANa KaToza) TOK
yepe3 HEro He MOXKET MpeBBICHTH BenwuyuHBI lg. Ilo 3TOi mpuumHe cxemHOe
0003HaYeHHE JM0/1a MOKHO TPAKTOBATh KaK M300paKEHUE CTPEIIKH, HallpaBlicHHE
KOTOPO# YKa3bIBaeT Ha BO3MOXKHOE HarpaBlieHHE INpoTekanus Toka. Cremyer
00paTuTh BHUMAaHUE, YTO MPH MPSIMOM BKIIFOUEHHUH JTUO/Ia TIa/ICHUE HATIPSHKEHUS Ha
HEM, KaK 3TO BUAHO u3 puc. 1, cocrtaBmier npubmuszutenpro 0,6 B. Or1o
CHpPaBeNIMBO JUISL TOJYHIPOBOAHUKOBBIX JHMOJIOB, HM3TOTOBJICHHBIX Ha OCHOBE
kpemuus (Si). s repmanueBbix nuonoB (Ge) majieHue HampsHKeHUS HA HUX B
MIPSIMOM HarmpaBieHuH cocTasiseT okoio 0,3 B.
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Puc. 1. O603HaYeHHs TOITYIPOBOAHUKOBOTO INOJIA U
TUIMYHBIA BUJ] €70 BOJBT-aMIIEPHON XapaKTEPUCTUKU



[Ipocreimmii  BBINPSIMUTENL OPEACTABISAET CO0OH  MOCIeAoBaTeIbHOE
BKJTIOYEHHE /MO0JIa M CONpPOTHBICHMS Harpy3ku (puc. 2). Ilpu momoxurenpHOM
Pa3HOCTH TOTEHIHAIOB HAa BXOJE CXEMBI JTHOJ| OKa3bIBACTCS BKIIOYCHHBIM B
NPSMOM HallpaBJICHUH, MaJICHUE HANpsDKeHUs Ha HeM co- ctasuseTr [ 0,6B , n
HampsbkeHue Ha Harpy3ke paBHO Uy U 11 0,6B . Tlpu oTpuIaTeIbHBIX
3HAYEHUSIX BXOJHOTO HAMPSHKEHHs TOK Yepe3 IHOj, BKIIOYEHHBIH B 0OpaTHOM
HaIlpaBJICHUH, OKa3bIBAETCs NPAKTHUECKH paBHBIM HYIIO (lg), 1 MOATOMY HajeHue
HaNpsDKEHUs] Ha Harpy3Ke MMeeT Takxke HylieBoe 3HaueHue. [Ipu mogade Ha BXOJ
CXEMBI [IEPEMEHHOI0 HANPSDKEHHS BBIXOJIHOE HANpsKEHUE MEHSIETCSl BO BPEMEHHU
TakK, KaK 3TO IIOKa3aHO Ha PUC. 2.

Kak BugHO M3 puc. 2, Ha Harpy3ke magaeT TOJIbKO OJIHA MOJIOBHUHA IEepHoJa
BXOZHOTo HanpspkeHus. I1o 3Toi mpuunHe pacCMOTPEHHYIO CXEMY BBIIPSIMUTENS
Ha3bIBAIOT 0O0HONONYNEPUOOHOU CXEMOH. [pu UCTIONIb30BaHUN
OJTHOTIOJIyTIEPHOAHOTO  BBHIIPSMUTENSE 03  JOTOJNHHUTENBHBIX  yYCTPOWCTB
HanpsDKeHHWEe Ha Harpy3Ke 3HAUMTENbHYI0 4YacTh BPEMEHH OKAa3bIBAeTCS paBHA
HYJIIO.

OT 3TOT0 HEAOCTaTKa CBOOOJCH O08YXNOIYNEPUOOHDI BbINPAMUMETb, CXEMa
KOTOpOTO MpHBE/IeHa Ha puc. 3.

‘l—""a\

Puc. 2. OnHONOMYIEpHOAHBII BRIIIPAMUTEIb U AUArpaMMbl €10 paboThl

[“‘BbN

11 L——oJ
Puc. 3. JIByX1oyrynepruoHbIA BBIIPSIMUTENb. [l0Ka3aH myTh NPOTEKaHHs
JIEKTPUUYECKOT0 TOKA MPH PA3JINYHBIX MOJIIPHOCTSAX BXOJHOTO HAIIPSKEHUSA

I'maBHas 0COOCHHOCTH IBYXIOJIYIEPHOTHOTO BBIIPSAMHTENS (HA3BIBAEMOTO
TAKXKE GbINPAMUMENbHLIM OUOOHBIM MOCMOM) COCTOUT B TOM, YTO TNpPH JIFO0O0H
MOJISIPHOCTH BXOJHOTO HANPSDKEHUS TOK Yepe3 Harpy3Ky MPOTEKAeT B OAHOM U TOM
K€ HampaBlIeHHWH. B omm4ne OT OJHOIOIYNEPUOTHOTO  BBIIPSMUTENS,
HanpspKeHUE Ha HarpysKe MoYTH BcerJa (KpoMe HEKOTOPHIX MOMEHTOB BPEMEHH)
OTJIIMYHO OT HYJISI, YTO XOPOIIO AEMOHCTpUpYeT puc. 4. B 3ToM u cocTouT riaBHOE



MPEUMYIIECTBO JIBYXIIONYIEpUOIHOH cxeMbl. Cleayer, OJHAaKO, OTMETHTh H
HEKOTOpBIE €€ HEeJOCTaTKH. Bo-TiepBBIX, Harpy3ka B HEW MOJKIIOUaeTcs K
BXOJHOMY HANpsDKCHUIO Yepe3 [Ba MOCJIEJOBATENFHO BKIIOYCHHBIX IHOAA, U
MO3TOMY OTJIMYWE TIaJICHNS] HAPSDKEHUS Ha Harpy3Ke OT BXO/JHOTO HANPSIKEHUS B
JBa pasza Oouble, yeM B omgHOmonyneprogaoM Beipsmutene (Ug,x Uy [ 0,6B
i otHO- U Up,x Uy [11,2B B IBYXIIOIyHepHOIHOM BhIIpAMUTENE). Bo-BTOpBIX,
B OTJIMYHE OT OJTHOIIOIYIIEPUOTHOTO, B IBYXIOJIYIEPUOTHOM BBIPSIMUTENE BXOJI U
BBIXOJ] HE UMEIOT OOIIMX TOYEK, YTO MPHUBOJAUT K HEKOTOPHIM TPYIHOCTSM B
MPaKTUYECKON CXEMOTEXHHUKE.

BeixozHol curnan BeIIpsMUTENeH 0OOMX PAacCCMOTPEHHBIX THUIIOB Ha3BaTh
MOCTOSTHHBIM MOYKHO TOJIBKO C O4€Hb OOJIbILION HATSKKOW. B HEM MPHUCYTCTBYIOT
nyabcayuil, TO €CTh OTKIIOHEHHS OT CPEeJHETo YPoBHs. Koagduyuenmom nynvcayuii
Ha3bIBaIOT OTHOILEHNE MaKCUMAJIbHOM BEIMUMHBI 3HAUEHHS HAIPSDKEHUS:

OTJIMYMSA BBIXOJHOI'O HAIIPSIKECHUSA OT CPEAHETO HAIIPSKCHU U CPEAHETO
d  max JUl Ug 1/Uq.

U

Puc. 4. [IlnarpaMmbl paboThI
JIBYXTIOJTYTIEPHOAHOTO BBIMPSMHUTEIS

Jlns ycrpaHeHusl mynbcanuii (TO4HEe, JUIsl YMEHbILICHUS Kod(duimenra
MyJIbCalriil) B CXEMBI BBIIPSAMHTEICH BKIOUAIOT C2IANCUBAIOUWUE (DUTLINDOL.
ITpocTeHIMM ~ CTITAXHMBAIOIIAM  (QHJIBTPOM  SIBIISCTCS  eMKOCMHOU — (huibmp,
n3o0paxkeHnslii Ha puc. 5. CyTh ero paboThl cocTouT B cienyromieM. Korma
BXOJIHOC HAIPsDKEHHME TUOHOTO MOCTA M0 aOCOJIIOTHON BelMYMHE OOJIbIIIe, YeM
HaNpsOKCHUE Ha KOHJIICHCATOpe, OJHA Tapa JMOJIOB OKa3bIBACTCS BKIIOYEHHOHN B
NPAMOM HANPABICHHH, M 4EPE3 HEe NPOTEKACT = 3HAYMTCILHBIN TOK,
sapspkaronuii  koHaencarop C.  Ecimu ke aOcosroTHas BEJIMYHHA
BXOJIHOTO HAMPSHKEHHS MEHBIIIE HAMIPSKEHHS KOHICHCATOPA, BCE IO IbI BKIFOUCHBI
B 00paTHOM HANpaBICHUH, W KOHJCHCA- TOP Pa3psDKAeTCsl depe3 COMpPOTHBIICHUE
Harpy3ku Ry Ugyy DU i€
OTH TPOIECCH MPUBOJAT K 3aBUCHMOCTH BBIXOJHOTO HAMPSXKEHHS OT BPEMEHH,
NIPUBEACHHON Ha puc. 5.

Kak BugHO W3 puC. 5, HampsOKEHHWE Ha HArpys3Ke BCEr/a MMEET HEeHyJeBOe
3HAYCHWE, MPUYEM BEIUYMHA MYyJIbCAIIMHA BBIMPIMICHHOTO HAMPSIKEHHS TEM



MeHbllle, 4eM Ooublie noctosiHHas Bpemenun R,C. Ilpu OeckoHedHO OOIIBINONM
Harpyske (XOJIOCTOH XO0/T) MyJIbCAIMH BBITPSIMICHHOTO HANIPSYKEHUSI OTCYTCTBYIOT.
Taxum 06pazom, 1 TOTO YTOOBI BEIMYHMHA MMyJIbCAIIMI ObliIa MaJIOH 110 CPAaBHEHUIO
CO CpPE/IHUM 3HAUYEHHEM BBIIPSMIIEHHOTO HANPSIKEHUS, HEOOXOIMMO BBHIITOJTHEHNE
ycnoBus R,C >> T, rne T — mepro/ BHIIPSIMICHHOTO HAIPSHKEHUSI, KOTOPBIH B
cllyyae OJHOIIOJIY- HEPHOJHOIO BBIIPAMUTEINS COBNANAET C IEPUOJOM BXOAHOIO
[epeMEHHO- IO HaNpsDKEHHsA, a B Cllydae IBYXIOIYINEPUOJHOTO — B JABa pasa
MEHBIIIE.

Uix

U

Puc. 5. EMKOCTHO# criaxuBaromiuii GuibTp U AuarpamMMel ero paboThl

(6e3 yuera nasieHus HaNpsHKEHUS HA TUOJ1aX )

Crnenyer UMeTh B BHAY, UYTO IpPH BBINOJHEHUH YKAa3aHHOTO YCIIOBHS BEIMYHHA
BBIXOJHOTO HAINpPsDKEHUsI COBIAJaeT C aMIUIMTYJHBIM 3HAY€HHUEM BXOJHOIO
NIEPEMEHHOI0 HAIpsDKEHUA (2 HE C ero JCHCTBYIOUIMM 3HAu€HHEM, KOTOpPBIM
MIPUHSTO XapaKTepPHU30BaTh BEIUINHY EPEMEHHOTO HAMPSHKEHUS).

Ilpumep 1. PaccuuraTh €MKOCTHOW CIUIXKHMBAIOUIMHA  QUIBTp  JUIS
JBYXITOJIYIIEPHOIHOTO BBIIPSAMHTENS HANPSDHKCHUsT OBITOBOM CETH IS THTaHUS
Harpy3k# mMomHocTeio 500 Om (uto mpu Hampspkernn 220 B cootserctByer 100-
BaTTHOM Harpyske). OLEHHTh cpelnHee BBIIPSAMICHHOE HaOpsDKEHHE |
K03 PUIIUCHT MyIIbCAIH.

Pewenue. Hanpsixkenue ObiToBOM cetu uMeeT yactoTy 50 ['11 u gelicTytomiee
3HaueHue HanpsokeHus 220 B. Ofomy cootBercTByeT niepuo 20 MC ¥ aMILUIUTY THOE
3Hauenne 220B/ | 21 311B. 3HaueHne eMkocTH QuibTpa cieayer BBIOpaTh W3
yenoust C 1 | T/Ryl 10mc/5000m | | 20Mk®. Bribepem C | | 200Mk®. Bpems
paspsna RC-tierouku cocrapmsiet B 3ToM ciryuyae Beinuuny R,C [ 1100mc, moatomy
3a JUIMTENBHOCTh IMEPUOAA BBIIPSMICHHOTO HANPSDKEHHS KOHICHCATOpP YCIeeT
paspsaauThes 10 Hanpsokenus 311B | 311B 110mc/100mc | 280B
CrenoBarenbHO, BBIXOJHOE HaIpsDKeHHE KoseOsercs ot BemuumHb 280 B mo
BCJINYUHEI
311 B. Takum o0pa3zom, cpeaHee 3HAUYEHHE BBIIPSIMIICHHOTO HAIPSKEHUS
cocrasisietr U, 11280BJ311BJ 2(1295B, a ko3¢ duiment mynbcarmii pases d
mMaxC Upux CUg 1 U, C16B 295B 710,054 .



IIoMHMO €MKOCTHOTO CIIaKHBAIOIIETO (bympra, JUIA YMEHBIICHU S BEJIMYUHBI

Iy IbCAIMH TPUMEHSIOTCS/TAKIKE HHIYKTUBHBIE GUIIbTPHI (cM. puc. 6).

/ /

Puc. 6. IHIyKTUBHBIN CTITaXKUBAIOLIUHA (QUITBT.

WNupykTUBHBII ¢buibTp B HEKOTOPOM CMBEICIIE SIBJISIETCS
MPOTHBOMOJIOKHOCTHI0 eMKOCTHOTO — MYJIbCAI[H BHIXOIHOTO HAMIPSIKEHHSI MUHU-
MaJbHBI TIPYM MANbIX 3HAYCHUSX COMPOTHBICHUS HATPY3KH. lJIs MUHUMHU3ALUN
BEIMYMHBI IyJNbCAMHA TPH pacueTe HHIYKTUBHOTO (uUiIbTpa HEOOXOIMMO
cobmonats yenosue L/R, 0T,

EMKOCTHBIE (QWIBTPHI WMEIOT XOpOINWE IOKazaTtedau Tmpu paboTe Ha
BBICOKOOMHYIO ~ Harpy3Ky, WHAYKTHBHbBIE — Ha HHU3KOOMHYyI0. MHorma
MIPUMEHSIOTCS CTUIAXKUBAIOIIHE (QHUIBTPHI 0OJiee CIIOKHOW CTPYKTYPHI, OTMHAKOBO
XOPOIIIO TIPOSBIIAIONTIE ceOs IpHu paboTe Kak Ha BBHICOKO-, TAK M HA HU3KOOMHYIO
Harpy3ky. Ha puc. 7 nmpuBeieH OJJH U3 BapUaHTOB TaKUX CMEIIAaHHBIX (HIBTPOB.

Puc. 7. IHpykTuBHO-eMKOCTHOH [1-00pa3HbIii criiauBaronmi GUIbTp

Bo Bcex PaCCMOTPEHHBIX CXEMax BBIHpHMPITCJ'ICfI BBIXOJJTHOE HAaIIPsKEHHUE HE
IPEBOCXOaUT AMIUIMTYAHOT'O 3HAYCHHUA BXOJHOI'O IIEPEMEHHOI'O HAIIPSIYKECHU .
Ha ocnose JAUOJOB M KOHACHCATOPOB CTPOATCA TAKXKE OoJiee CIIOKHBIE CXCMbI,
IMOCTOSAHHOC HAIPSKECHHUE Ha BBIXOJAC KOTOPLIX MOXKET COCTABJIATH YABOCHHOC,
YTPOCHHOEC, YUCTBEPEHHOC U T.[. aMIUIMUTYTHOC 3HAYCHNUEC BXOOHOTO HAIIPSKCHUA.



Takue cxeMbl HOCST Ha3BaHUE YMHOdcumenu Hanpsaxcenus. Ilpocteiliein cxeMon
9TOTO BHIA SABISIETCA cxema Jlazeepa.

(jb‘,\' - Lium + Ljev'mrr
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Puc. 8. YaBourens Hanpspkenus Jlarrepa

Orta cxema MpuBeAcHA Ha puc. 8. Bo BpeMs MOIIOKUTEIBHOTO MOIYyIIEPHOIA
BXOJTHOTO HANPSDKCHWSI TIPaBBIi IO CXeME KOHICHCATOp 3apspKaeTcs 10
aMIUTUTYTHOTO  3HAYCHUsA BXOAHOTO HampsokeHUS Uy, BO BpeMs
OTPHIIATENILHOTO TIOJYIIEPHO/Ia OH OKa3bIBAETCS OTKIIOYEH OT BXOJIHOMW IIETH, U
JIEBBIN (IO cXeMe) KOHICHCATOp 3apshkaeTcs 110 HanpshKeHU || Uy, Tlockombky
KOHJIEHCATOPBl COEAMHEABI HIDKHHUMU (TI0 cxeme) OOKJIagkaMH, pa3sHOCTh
MOTEHIIMAIOB MEXAY BepXHUMHU oOkyaakamu paBHa 2U,,. Tak, ucnonp3oBaHue
BXOJHOTO HampspkeHus ¢ JAedcTByromuM 3HaueHueM 220 B obOecneuuBaer
BEJIMYKMHY BBIXOJHOTO HarpsbkeHus cxembl 2[1220B 11 2[1622B. Cnenyer, KOHEUHO,
YYUTBIBATh, YTO MPHU HEAOCTATOUHO OOJBIIMX 3HAUCHHUSIX EMKOCTH KOH/ICHCATOPOB
WX pa3ps[ IPUBEIET K TOMY, YTO BBIXOIHOE HAMPsKEHHE OyIeT HECKOJIBKO MCHBIIIE
YKa3aHHOTO 3HAYCHHSI.

K()Hmp()flbﬂble eonpocsl

1. Uem ominyaeTcd TEpMaHHUEBBI TMOIYNPOBOAHHUKOBBIA THOX OT
KpEMHHUEBOT0?
2. [Touemy nHa puc. 13.1 mokazano, 4To npu 0OPaTHOM BKIIFOUEHHH TOK

yepe3 U0 PaBeH HYIII0, XOTS U3 (DOPMYIIBI €r0 BOJIBT-aMIICPHON XapaKTePUCTUKH
CIIeZlyeT, 4TO OH paBeH Hyuro Toibko npu U [ 0?

3. Kakoe oOparHOe HampspkeHUE JOJDKEH BBLIEPXKHUBATh JAUOJ TIPH
WCIIOJIb30BaHUH €T0 B OJTHOIOYIIEPUOTHOM BBITIpsIMUTEIE?

4. [epeuncaurs OCHOBHBIE JIOCTOMHCTBA u HEIOCTaTKU
JIBYXTIOJTYIEPHOHOTO BBIIPSMHUTEIS.



5, CrnaxxuBaromuii GUILTP BBIIPAMHUTENS PAacCUUTaH Ha paboTy co
BXOIHBIM HampsbkeHueMm dactoro 50 I'm. MoXHO 5Tu ero Hcroiap30BaTh NpU
yactote BxoaHoro HanpspkeHus 400 ['n? A mpu wactote 10 I'i?

6. EMKOCTHOW M MHIYKTHUBHBIA CIIIa)KHBAKOLME (UIBTPHI OJUHAKOBO
xopoiuo padoraroT npu Harpyzke 100 Om. Kakoli U3 HUX cleqyeT HCIOIb30BaTh
TIPY YBEJIMYEHUH COINPOTHBICHNS Harpy3ku 10 1 kOm? [Ipu ero ymeHsIneHHH 10
10 Om?

7. MO2KHO JI IPUMEHUTH CXEMY YABOCHUS HAIIPSKEHUS JUIsl IOBBIIIEHHS
HarnpspkeHus Oartapeiiku 1,5 B no 3 B?

Ilpozpamma nabopamopmnoii padomoi

1. [MomyunTs y npenogaBarteis CXeMy BBITPSIMHATEIIS.

2. CoOpatp cxemy BBIIpAMUTENS. VI3MEHSST COMPOTHBIIEHHE HAarpys3KH,
CHSATB 3aBUCUMOCTb CPEIHETO BBIXOJHOIO HANIPSKEHUS U JEHCTBYIOMIETO 3HAUCHUS
IMyJIbCAllMil OT CPEIHEro 3HAUE€HHsA BBIXOJHOTO TOKa BeIIpsaMuTens. [Ipu atom
CpelHee 3HaYeHHEe BBIXOJHOTO HAINPSDKEHUS U BBIXOJHOTO TOKA CIIEyeT U3MEPATh
BOJIETMETPOM M aMIIEPMETPOM IOCTOSHHOTO TOKa, a JEHCTBYIOILEE 3HAuYCHHE
MyJbCALUI — BOJIBTMETPOM IIEPEMEHHOTO TOKA.

3. ITlo NOJIYYCHHBIM pE3yJjibTaTaM IOCTPOUTH rpa(l)mc 3aBUCHUMOCTH
CPE€AHCTO BBIXOAHOI'O HAIIPSIPKEHHSI BBIIIPAMUTEIIA U €TI0 KOS(l)(bI/IHI/IeHTa nynbcaum‘?l
OT CPECAHET0 3HAYCHUA BBIXOAHOI'O TOKA. OOBACHUTD IOCTPOCHHLIC Fpa(I)I/IKI/I.

4, BeiOpats mapaMeTpbl HMCCIEIyeMOH CXeMBl M peald3aliu
YKa3aHHBIX IIPeNojaBaTeeM 3HAU€HUH CONPOTHUBIEHUS HArpy3KH, BBIXOJHOTO
HanpspKeHus U koddduimenTa myabcaruii.

5. CoOpath cxeMy C BRIOpaHHBIMH MapaMeTPaMu U U3MEPUTH BBIXOAHOE
HanpspKeHue U K03 GUIMEHT Iy IbCanni.

Cooepircanue omuema

OTyer 10/KEH COAEPKATh!
1. CxeMy BBIIPAMUTEINS, YKa3aHHYIO PENOJaBaTENIEM.

2. Tabnuily 3HaYeHHH CONPOTHBICHUH HArpy3KH U COOTBETCTBYIOIIUX
UM 3HAYEHHUM CPEIHEro BBITPSIMIIEHHOTO HAIPSHKEHUS U EHCTBYIOIIETO 3HAYCHUS
yJIbCALU.



3. [NocTpoenHsie rpaduKy 3aBUCUMOCTH CPEIHETO 3HAYESHUS BHIXOJHOTO
HarnpspKeHUs 1 KodduipeHTa mynbcaunii OT CpeTHEero 3HAaUSHUS BEIXOIHOTO TOKA.

4, O6ocHOBaHKE BBIOOPA TTAPAMETPOB CXEMBI IS pealn3aluy 3aJaHHbIX
OpenojaBarelieM 3HAYCHUH CONPOTHBICHUS HArpy3KH, CPEOHEr0 3HAYCHUs
BBIXO/JTHOTO HAIPSDKEHUS U KOAPPUIUEHTA My IIbCAIHIA.

5. I/I3MepeHHLIe 3HAYCHUA BBIXOJHOI'O HAIIPAKCHUSA H KOSd)(bHHHeHTa
l'[yJ'II:C&LlI/Iﬁ IIpH 3aJaHHOM MPEIOAaBaTCIIEM 3HAYC€HUU COITPOTUBJICHUS HArpy3KH.

Tema 3. CTABUJIMTPOH (4 yac)

cmaburumpoHt, ouoo 3enepa, HanpsjiceHue CmaduIu3ayu,
ougpepenyuanvroe conpomugieHue cmabUIUMpoHa
napamempuyecKuti cmaduiu3amop Hanpsaxcerusd Kosppuyuenm
cmabunu3ayuu, MUHUMAIbHBIN MOK CIMAbUIU3ayUU,

MAKCUMATIbHBLIL MOK cma6uﬂu3auuu

ean padoThl.

OcBouTh  METONUKY  HW3MEpPEHUS  TapaMeTpoB  MOJYNPOBOJHUKOBBIX
CTaOMIINTPOHOB.

HayunTbcss mpoeKTHpOBaTH Ha OCHOBE IIOJYNPOBOAHHKOBOIO CTaOMIMTpOHA
cTaOMIIN3aTOPOB HANPSDKEHHSI M CHUMATh UX XapaKTEPUCTHKH.

[lupokoe NpUMEHEHHE B DICKTPOHMKE HAXOAAT IHUOABI  CHELHUATIbHOM
KOHCTPYKIIUH, TUITUYHAS BOJIbT-aMIIEPHAs XapaKTepUCTHKA KOTOPBIX IIPUBE/ICHA Ha
puc. 1. Oti ycrpoiicTBa HOCST Ha3BaHUE CMAOUIUMPOHLI WA OU0Obl 3enepa.
[Mpsmass BetBb BAX Takux NOIYHNPOBOAHMKOBBIX HPUOOPOB TPAKTHYECKH HE
otnnyaercs oT npsiMoit BetBu BAX numoznos. [Ipu o6paTHOM ke HApPSHKEHUH TOK
yepes CTaOMIMTPOH PE3KO BO3PACTAET IIPH IIPEBBIICHUN HAIIPSXKEHHUEM HEKOTOPOTo
nopora.
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Puc. 1. YcnoBHele obo3HadeHus: crabmwmtpona (cinesa — no 'OCT) u
TUITHYHBII BHJI €T0 BOHLT-aMHepHOﬁ XAPAKTCPUCTHUKU

VYnoMsHyTO€ HOPOroBO€E 3HaU€HHE HAIIPSKEHHS HOCUT HA3BAaHUE HANPAdICEHUe
cmabumuzayuu U, a koopduumment nakimona BAX npu U OU
oughpepenyuanvroe conpomugienue CTabUINTPOHA.

Yame Bcero CTaOWIMTPOH HCIOJIB3YETCS B CXEMaxX napamMempuiecKux
cmabunuzamopog Hanpsaxcenusi (puc. 2). B mapamerpuyeckoMm crabuim3aTope
HANPSDKEHUS  BBIXOJHOE  HANpsHKEHHE  CHUMAaeTcsl cO0  CTaOMIMTpPOHA,
MOCJICIOBATENbHO  ITOJKIIOYEHHOTO  4Yepe3  CONPOTHBICHHWE K HCTOYHUKY
HampsokeHus. [lpu  M3MeHeHMM HamnpsDKEHHMS HMCTOYHMKa pabouas TouKa
crabwiuTpoHa cmemaercs BBepx 0o BAX (yBenuuuBaercs TOK uepes
ctabmintpon). Ilpu 3TOM majneHWe HaNpsHKEHUS Ha CTAOMIIMTPOHE W3MEHSEeTCs
HE3HAYHUTEIHHO, KaK 3TO MOXHO YBHIETh U3 pHC. 2. CienyeT oOpaTuTh BHUMaHHE,
YTO CTAOMJIUTPOH Ha puC. 2 BKIIOUEH B OOPATHOM HAIIPaBJICHWH 110 OTHOLICHHUIO K
MOKa3aHHOMY Ha puC. 1, 1 ToATOMY ero pabouasi ToUuKa HaxoUTCs (PaKTHUECKH Ha
oOparHoii BetBu BAX.

U ("2 L’:ll Uy

Puc. 2. [lapameTpryeckuil CTaOMIN3aTOP HAIPSHKEHHUS U IPUHLIUII €T0 PabOThI

[IpumeHss HecI0XXHBIE TEOMETPUUYECKUE COOOPaYKeHUS, JIETKO MOKa3aThb, YTO
W3MEHEHHS BXOJIHOTO M BBIXOJIHOTO HANPSHKEHHN CBA3aHbl COOTHOILIICHHEM:
MW C U2 C U CE /RO T Ug2 HUer 0 /RO U,



rjae I — muddepeHnranbHoe COTPOTUBICHUE CTAOMIUTPOHA, R — cOnpoTHBIIeHUE
MOJIKITFOUEHHOTO MOCTIEIOBATEILHO PE3UCTOPA.

OtHomenne 1Ug /[ Ugyy HasbBalOT Kodp@uyuenmom cmadburuzayuu. Jis
napaMeTpUYEecKOro0 CTaOMIM3aTopa HANpsDKeHUS KOI(PQUIMEHT cTabuiIn3anum
paBeH oTHOIICHUIO R/T.

K npyrum BaKHBIM mapaMeTpaM CTa0MIMTPOHA OTHOCSTCS MHUHUMAIBHBIN U
MaKCUMAaJIbHBIN TOKH cTabwiu3anuu. [Ipy BeTHMYUHE TOKA, MPOTEKAOIIETro Yepe3
CTaOMJIUTPOH, MEHBIICH, YeM MUHUMAIBHBIA TOK CcTaOwim3arvu |y, pabdodas
TOYKa CXOJWUT C JIMHEHHOro ydactka ero BAX, ero muddepeHmamisuoe
COMPOTHBIICHHE YBEJIUUYUBACTCSA, M €r0 HCIOJIb30BaHUE I CTaOWIU3aluU
HAMpsHKEHUS CTAHOBHMTCS HEBO3MOXKHBIM. ECIH jke 3HAa4YeHHE TOKa uepes
CTaOMJIMTPOH MPEBBIIACT MAKCUMAITBHBIA TOK CTAOUITU3AINH |yaxe, B CTAOHIUTPOHE
HAYMHAIOTCSI HEOOPATHMbIE H3MEHEHHSI, KOTOPBIE MOTYT 3aKOHYUTHCS BBIXO/IOM €TO
U3 CTPOSL.

Ipumep 1. CocTaBUTB CXeMY NTapaMETPUUECKOTO CTAOMIN3aTOpa HAIPSKEHUS
¢ ucronp3oBanueMm cradbunurpona KC156, mmMeromero cie- ayromue napaMeTpsl:
Ui L 5,6B, lyw I 3MA, lyaee L 55MA, 1l 400M mpu quama3zoHe W3MEHEHUS
BxogHoro HampspkeHus 30..50 B. Berucinth ko3¢ ¢uimeHT crabuinuzanud U
Jana3oH U3MEHEHHs CONPOTHBIICHUS HATPY3KH.

Pewenue. BeibepeM BelIn4HHYy TOKa, MPOTEKAIOIIETO Yepe3 CTaOMIMTPOH, Ha
HIDKHEH TpaHHMIle TUana3oHa 3HAYCHUH BXOTHOTO HaNpsDKeHuUs, paBHoi 20 MA. OTa
BEJIMUMHA CYILECTBEHHO NPEBBIIIACT MUHIMAJIbHOE 3HaUeHHEe TOKa CTaOUIN3aIHH.
[TpoBens Harpy304HYIO MPSIMYI0, COOTBETCTBYIOIIYIO BEIOPaHHOM paboueli Touke u
BxoaHOMYy HampsbkeHuo 30 B (puc. 3), HaliieM 3Ha4YeHHE CONPOTHUBICHUS R B
cxeMe, ToKa3aHHo Ha puc. 2: R | | 30B/25MA | 11,2kOm . [Ipu TaHHOM 3HAYECHHH
conporuBieHnss R BxoxHoe HampspkeHue 50 B BbI3bIBaeT mpoTekaHHe dYepes
crabwiutpon Toka MeHee 40 MA (o puc. 3), YTO CYIIECTBEHHO MEHBIIIE
MaKCHMaJbhbHO JOIyCTHMOTO 3Ha4deHWs Toka cradmrm3anuu. Kosddumment
CTaOWITM3alMK TIOCTPOSHHOTO CTabHIM3aTOpa OJDKEH COCTABISATh BENUUUHY R/F
11,2x0Om /400m [ 30 , T.e. ipy U3MEHEHHH BXOAHOTo Hanpsukenus Ha 20 B (Bech
JIMara3oH BO3MOYKHBIX 3HAUEHHIT) BBIXOIHOE MEHsEeTCsl Ha BennunHy MeHee 1 B.



11, MA

b:;ms B
10 20 30 40 50

Puc. 3. IlpoextnpoBanue crabuimn3aTopa HanpspkeHus (mpumep 1)

[TockonbKy mpy MUHMMAaJIbHOM 3Hau€HWH BXOAHOro HampspkeHus 30 B Tox
yepe3 CTaOMIMTPOH HMeeT BbIOpaHHOe 3HadeHWe 20 MA, 4YTO CYIIECTBEHHO
NPEBBIIAET MHHAMAQJIBHBIA ~TOK  CTa0WIHM3alld, OT  IapaMeTPUYEcKOro
crabuin3aTopa MOXKHO OTBETBUTH BO BHEIIHIOIO 1IeMb TOK 10 [115 MA. IIpu atom
4yepe3 pe3ucTop MNo-NpekHeMy OynmeT mporekarb Tok 20 MA, TOK uepe3
crabwiutpon Oyzner paBusathcs 5 MA. Toky 15 MA mnpu Hampspkenun 5,6 B
COOTBETCTBYET conpoTuBieHue Harpy3ku 370 Om. Utak, conpoTuBieHne HArpy3Ku
pa3paboTaHHOro crabuiM3aTropa MOXET NpUHUMAaTh 3HaudeHus or 370 Om mo
0OECKOHEYHOCTH.

Jlpyroe mnpuMeHeHHE CTaOWIMTPOHA — YMEHBIICHHE W3MCHSIOIIETOCS BO
BPEMEHH CHUTHAJIa Ha PUKCHPYyeMyTo BennauHy (puc. 4).
' Upon=max(U— Uy ,0)
(}J'

Puc. 14.4. IloanxeHnue ypoBHs CUTHala Ha GUKCUPYEMYIO BETTMUUHY

Ecnu BxoaHOE HanpsbkeHne MeHblie HarpsokeHus: Ucr, TOK 4epe3 CTa0HITUTPOH
OTCYTCTBYET, M BBIXOJTHOE HAIPSDKEHHE PaBHO HYIIO (MHTEpBal BpeMeHH 1j...1 Ha
puc. 4). B mpoTMBHOM ciy4ae BBIXOJHOC HAIPSDKEHHE MEHbBIIIE BXOJHOTO Ha
BemmauHy U,.

OnucaHHyI0 CXeMY MOXKHO TaK)K€ PacCMaTpHUBAaTh KaK MOPOTOBOE yCTPOHCTBO
— Kak TOJbKO BXOJHOE HampspKeHue IpeBblaer 3HaueHue Ug, TOK uepe3
pe3uctop R mpuHUMAaET OTIMYHOE OT HYJIS 3HAUYCHUE.



Konmponsnuie 6onpocut

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

2, Kakumu cBolicTBamMM 00IafaeT IIOCIENOBATENIbHOE COCIWHEHHUE
CTaOMIUTPOHOB (00a cTaOMINTPOHA BKIIOYEHB! B OTHOM HalpaBIeHUN)?

3. Kakumu  cBoiictBamu  oOyiafiaeT  mapajuielbHOE — COCIUHEHUE
CTaOWINTPOHOB (CTAOMIUTPOHBI BKIIFOUEHBI B IPOTUBOIIOJIOKHBIX HAMPABICHHSX)?

4. Moxer u HaIPpsHPKECHUE CTaGI/IJ'II/IBaLII/II/I CTa6I/IJ'II/ITpOHa IIpUHUMATh
OTPpULATCIILHOC 3HAaYCHHE?

5, Kakme pneiictBus ciemyeT TpPEANPHHATh, YTOOBI  ITOBBICHTH
KoapunmeHT cTabnn3anuy mapaMeTpuIeckoro CTaduIN3aTopa HalpsHDKEHUs, He
U3MEHsS TUI CTaOMIUTPOHA?

6. Haiitn mapenHme HampspkeHHS Ha CTAOWIMTPOHE, depe3 KOTOPBIH
nporekaer ToK | |Imun | | Imakc 1/2 .

7. Kakoii BexogHO# curaan 0yaer GopMupoOBaThCs CXeMOH, TTOKa3aHHOMH
Ha pHc. 4, IPU NCTIOIH30BAHUH OTPHIATENIFHOTO BXOIHOTO CUTHaja?

IIpozpamma nadopamopnoii padbomaot

1. [Nonyunts y mnpenonaBarenss CTaOWIMTPOH IJIsl HMCCIIEAOBAHUHA H
BEJIMYMHY €r0 MAaKCUMAJIbHOTO TOKA CTAaOMIH3aLliH.

2, INoaxmounB cTaOMIUTPOH K UCTOYHUKY IIOCTOSHHOTO TOKA U U3MEHSAA
BEJIMYMHY 3TOTO TOKA, ONPEAENIUTh 3HAYCHUs HampshkeHus cradbumuzammu U,
MUHHMAJIBHOTO TOKa CTA0MIU3AIMH |y, ¥ U (DEPEHIIATHLHOTO COTPOTUBIICHUS .
JJ1s1 5TOTO CHSTB 3aBUCUMOCTH AU EepeHIINATBHOTO CONPOTHBIICHHUS OT TOKa Yepe3
crabmutpos rl 1l . IIpu 3ToM BelmunHy ' HEOOXOIUMO BBIYHCIIATH CIIETYIOIIIM
obpazom: mpu Toke | cmenarp HeOojbmIoe MpHupamieHue Toka [ | u u3mMepuTh
BO3HHUKAIOIIEe TIPY 3TOM MPUPAICHAE MaICHUS HAPsDKeHUs Ha cTadbmiuTpone [ U
. Beruncnuts quddepeHunanbHoe COMPOTUBIICHHE KaK OTHOLIEHUE MPUPAILCHUI
Hanpsokenwust U toka r [ LU/ .

3. [ocTpoennsii rpadguk (puc. 5) IODKEH cojaepkarh ciado
MEHSIONIYIOCS 4acTh, CPETHUIN YPOBEHb KOTOPO# onpezeiseT muddepeHnuansHoe
CONPOTHUBIICHUE CTAOMIUTPOHA. TO 3HAYEHHE TOKA, TIPX KOTOPOM HAUYUHAETCS POCT
JquddepeHInanTb,HOr0 COMPOTUBIICHNUS, SBISETCS 3HAYCHHEM MHHHMAIBHOTO TOKA



CTa6I/IJII/ISaL[I/II/I, a MaJICHUC HaAIPsOXKCHHUA Ha CTa6I/IHI/ITpOHe IIpy JaHHOM 3HAa4Y€HUU
IIPOTEKAIOUIETO TOKA SABJIACTCA HAIIPSAKCHUEM CTa6I/IHI/I3aHI/II/I.

- I

Puc. 14.5. OnpeneneHre OCHOBHBIX NapaMETPOB CTAOMIINTPOHA

4. PazpabotaTh cxeMy mapaMeTpuiecKkoro CTabuiIN3aTopa HanpsHKEeHUs,
MMEIOILETO 33aJaHHbINA MperoaaBaTeneM KodgduuneHT cradunusanuu. [lpu sTom
clenyeT WMEeTh B BHIy, YTO, €CIH CTaOWINTPOH HWMEeT HEJAOCTaTOYHO Malloe
muddepeHnranbHOoe CONPOTHBICHHE, TO €ro MOYKHO YMEHBIINTb, COCTUHSA
HECKOJIBKO OJTHOTHITHBIX CTAOMINTPOHOB ITapajlIeIbHO.

5, CoOpatre pa3paboTaHHYI0 CXeMy UM HM3MEpUTh KOIPPHUIHEHT
crabunm3arui. CpaBHATH C 3aJaHHBIM 3HAUYCHUCM.

6. Onpenenuts  JONMYCTHUMBIM  JWAama3oH  W3MEHEHUS  Harpyskd
pa3paboranHoro crabunusaropa. i 3TOro NIpu MHHUMAalIbHOM PpacyeTHOM
3HAYE€HUU BXOJHOIO HAIPSDKEHUS CHATH 3aBUCHUMOCTB BBIXOJIHOTO HANpPSKEHHS OT
CONpPOTHBIICHHUS MOJKIOYaeMONW Harpy3ku. ToT [Auama3oH CONpPOTHBICHHSA
Harpy3ku, NIpH KOTOPOM BBIXOJHOE HAIPSKEHUE COXPAHSIET CBOE 3HAYCHHE, U
SBIISICTCA MCKOMBIM JHMana3oHOM. PaccuuTarh AMana3soH M3MEHEHHsI HarpyskH,
OCHOBBIBasICh Ha IapaMeTpax CTaOMIMTPOHA M pa3paboTaHHOH cxembl. CpaBHHTH
paccUUTaHHBINA U H3MEPEHHBIN IHANa30HbI.

Cooepiwcanue omuema

OTyeT ToKEeH COACPIKATD:

1. Wzmepennyto 3aBUCHMMOCTD An((HepeHIHaIbHOTO  COTPOTHBIICHHS
CTaOMJIMTPOHA OT IPOTEKAOLIET0 Yepe3 Hero ToKa.



2, OmnpeneneHHble U3 TONYYEHHOH 3aBUCHMMOCTH IJIaBHOE 3HAuCHHE
mddepeHInaTbHOTO COMPOTUBIICHHST U 3HAYCHUS HANPSDKEHHS CTaOMIM3allui H
MHHHMMAJIBHOTO TOKA CTA0MIH3AIHH.

3. Pa3zpaboTanHyro ~ cXeMy  MapaMeTpPUYECKOro  CTabuiau3aTopa
HAMPSHKSHUsI ¢ 3aJTaHHBIM MperoaBareneM Ko3hGUImeHToM cTabnITu3aIni.

4. U3zmepenHoe 3HaueHUE KO3(D(UIMEeHTa cTaOMIH3aluK CTa0HIH3aToOpa
C OIMCAaHUEM MPOIETYPHI €T0 U3MEPEHHS.

5, OlieHKyY Mana3oHa IOMYCTHMbIX 3HAYCHU I COTIPOTUBIICHUS] HATPY3KU
crabuin3artopa.

I/IsMepeHHy}o 3aBUCUMOCTDL BBIXOJHOI'O HAIPSKECHUA CTa6I/IJ'II/I3aT0pa oT

COIIPOTHUBJICHHS HAIrpy3KHU.

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

amoo, Kamoo, YApasisiouuil 31eKmpoo,
MPexsNeKmpOoOHbIIL MUPUCTNOD, MPUHUCITOD,
08YXINIEKMPOOHbBLL MUPUCIOP, OUHUCIIOP, MOK
CHPAMAEHUSA, HANPANCEHUE NEePEKTIOUEHUs,

MUPUCMOPHBLIL PeYISAMOP MOWHOCIU

ean padoThl.
W3yunTh OCHOBHEIE CTPYKTYPHI THPUCTOPOB, MX OCHOBHBIC MTAPaMETPHI.
Hayuutbcsi coOuparh THPHCTOPHBI PETYJSTOpP MOIIHOCTH, CHHMATh €ro
OCHOBHEBIE XapaKTePUCTHUKH.

TupucTOp SBISACTCS HEMTUHEHHBIM TTOTYPOBOAHUKOBBIM ITPUOOPOM,
TPEICTABIISIFONIMM OO0 YeThIPE MOTYTIPOBOAHUKOBBIX CJIOSI PA3HBIX THIIOB
nposoaumoctH (puc. 1). Tupucrop conepxut Tpu pP-N nepexona. Kax npaswuio,
TUPUCTOP UMEET TPH IIEKTPOA, HA3BIBAEMBIX dHOO0, KAmMOO W YNpagiaowull
onekmpoo. Takol THPUCTOP HA3BIBACTCS MPEXINIEKMPOOHbI MUPUCTOP WITH
mpunucmop. Tupuctop 0e3 ynpaBIsIOLIEro EKTPo1a Ha3bIBaCTCs
08YX21eKMPOOHbIM MUPUCHOPOM, AT OUHUCHIOPOM.
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Puc. 1. CtpykTypa THpHCTOpa U €r0 0003HaUCHHE

BAX THpuCTOpa COIEPKUT yYaCTOK C OTPULATENBHBIM AU(dEpeHIHATBHBIM
COIPOTHBIICHUEM H SBJSIETCS XapaKTePUCTHKOM S-Tuma (puc. 2).

[y-'t:lcnp l\'2>[_"l

Puc. 2. BAX tupucropa

C yBenmueHHEM TOKa YIPaBJIOIIETO 3IEKTPOAa Majaomuil yaactok BAX
TUPUCTOPA YMEHBILIAETCS M NPH JOCTHKEHUH BEJIWYMHBI lcpp MCUE3a€T COBCEM.
JlaHHOE 3HaueHUE TOKA YNIPABIAIOLIETO JIEKTPOA HA3BIBACTCS MOKOM CNPAMIEHUA
THPUCTOPA.

PaccmoTpum cxemy, n3o0paxkeHHyr0 Ha puc. 3. Pexxum paboTel TUHUCTOpA B
3TOM cxeMme omnpenenaercs nepeceueHueM BAX nuHucCTOpa U Harpy304HO# NpsiMoit
I 00U CUT/Ry (puc. 4). Tlpu HyneBOM 3HAYSHHH BXOJHOTO HAMPSKEHHS TOK
yepe3 IWHUCTOP TaKkXkKe HMMeeT HyjeBoe 3HaueHue. C yBEIHMUEHHEM BXOIHOTO
HANpsOKCHUST HAarpy3o4Has MpsMas IMepeMeIlacTcss BIpaBo, M padodas TouKa
MOCJIeIOBATEILHO 3aHUMaeT no3unuu 1, 2, 3,4 u 5.

(Vn\ Ru

Puc. 2. TupucTop cHarpy3koi



[Tpu 3TOM TOK Yepe3 AMHHUCTOP UMEET BEIHYHMHY, ONM3KYIO K HYJIIO, U MO3TOMY
TOBOPAT, YTO THUPHUCTOP 3axkpwim. Eciu mpH mojoxeHHH pabodell TOUKH S5 ele
YBEIIMYNTh BXOJHOE HampsDKEHHE, TO paboyast TOYKAa JUHHUCTOPA CKAdKOM
MEPEMECTHUTCSI B ITOJIOKEHHE 6, TOK Yepe3 ANHUCTOP PE3KO YBEIMUUTCS, @ IaJICHUE
HanpsDKEHUST Ha HEM pe3KO yMEHBIIUTCS. B 3TOM cirydae TOBOPSIT, YTO THPUCTOP
omKpblicsi. 3HaYeHWE BXOJHOTO HANpsDKEHHs, TpPU KOTOPOM THPHUCTOP
OTKpBIBAETCsI, HA3bIBACTCS Hanpsxicenuem nepexniouenuss Tupuctopa. Ilpu
JanbHEHIIeM YBEIMYEHWH BXOJHOTO HampspkeHHs palodas Touka Oyner
nepeMellaTbes B HANpaBICHUH TOJI0KEHUs 7. Ecnu Tenepb yMEHbIIATh BXOAHOE
HanpspkeHue, To paboyas Touka OyaeT 3aHuMmarh moyioxkeHus 6, 8, 9 u 10.
[anbHeilmee yMeHBbIIEHHE BXOJHOTO HANpPSDKEHHS BBI3OBET CKauykooOpazHOe
nepeMernieHne paboveld TOUKM B TIOJOKEHHUE 2, U fganee — B nojoxenue 1 u 0.

Puc. 4, Tonoxenus
paboyeii TOYKH AUHUCTOPA
npu BKJIIOUEHUE
JMHUCTOPA

Takum o0pa3om, B cxeMe, MOKa3aHHOM Ha pUC. 3, IPH 3HAUYSHHAX BXOITHOTO
HANPsDKEHUS,, MEHBIINX HEKOTOPOro IOPOrOBOIO 3HAYEHUS, TOK 4epe3 HarpysKy
MIPAKTHYECKH OTCYTCTBYET, a BCE€ HaIpsDKEHHE NajaeT Ha auHuctope. Ecnm xe
BXOJHOE HANpsDKCHWE TIPEBBINAET OSTO IOPOrOBOE 3HAYEHHUE, JUHUCTOP
OTKpPBIBAETCS, U BXOJHOE HAIPsDKEHHE MNMPUKIAJbIBaeTCd K Harpyske. Ilpuuem
Teneph, ST TOTO YTOOBI CHOBA 3aKPHITh JWHHCTOP, HEOOXOIUMO OY€Hb CHIIBHO
MOHU3UTH BXOJIHOE HAIPSDKEHUE, HAa PAKTUKE — MOYTH A0 HyJIS.



PaccmoTpeHHOE CBOMCTBO TUPUCTOPHBIX CXEM HAXOAUT IPUMEHEHHE B CaMbIX
Pa3HBIX IOPOTOBBIX CXE€MaX, BKJIOYas CXEMBbl 3aIIUTHl OT IEPEHANPSIKECHHUS,
KOPOTKOTO 3aMBIKaHUS, a TaKKe pelakCaliOHHbIe TeHepaTtopel.  Jlpyroe
pPacIpoCTpaHEHHOE IPUMEHEHUE THPUCTOPOB — PETrYJISATOPBl MOIMHOCTH I
noTpeduTeneld  MepeMEeHHOTO  JJIEKTPUYEeCKOr0  TOKa. TumuyHas  cxema
TUPUCTOPHOTO PETyJIATOpa MOIIHOCTM TIpuBeAeHa Ha puc. 5. Harpyska
MOJK/IIOYAeTCd K MCTOYHUKY HNEPEMEHHOIO HANpsDKEHHs IOCIEIOBATENBHO — C
JMOZHBIM MOCTOM, B TUarOHaJIb KOTOPOT'O BKIIFOUEH TPEXIEKTPOIHBIN THPUCTOP.

U, sin(w?)

cxema
ynpasienui

Puc. 5. TupucTOpHBIHA PEryiIsaTop MOIIHOCTH

HanpsixeHue npukiaasiBaeTcs K TUPUCTOPY BCErZla B OJJHOM HampasiieHHH. Ecin
ObI TUPUCTOP OBLI BCETJa OTKPHIT, BXOJHOE HANPsKEHHE MTOJIHOCTHIO Iaajo Obl Ha
Harpy3ke. Eciu Obl OH ObLT Beer/ia 3aKphiT, HAIPSHKEHUE MOTHOCTHIO Ma1a10 Obl Ha
HEM, a He Ha Harpyske. Eciu TupHcTOp 4acTh BpEMEHH HAXOJUTCS B OTKPHITOM
COCTOSIHUHM, @ YacTh — B 3aKpPBITOM, TO BXOJHOE HANpsDKEHHE TOJBKO YacThb
BpPEMEHHU OKa3bIBACTCS NPWIOKEHHBIM K Harpy3ke, W YCpEOHEHHas MOIIHOCTD,
paccenBaeMasi Ha Hel, OKa3bIBaeTCsI MEHbIIE HOMHMHAIBHOW. {11 TOro 4ToObI
TIEPEBECTH THPUCTOP B OTKPHITOE COCTOSIHUE, OCTATOYHO MOAAThH B YIPABIISIONIANA
3JIEKTPOJ, TOK, BEIWYMHA KOTOPOTO, IO KpaiHell Mepe, HE MEHbIIE TOKa
cupsimieHus lep. B 3TOM ciydae naparomuii yuactok BAX tupucropa ucuesaer, u
TUPUCTOP TEPEKITIOYAETCsI B OTKPBITOE COCTOSTHHUE (HarpuMep, U3 COCTOSIHUS 4 B
cocTosiHue 8 Ha puc. 4). CHOBa 3aKPHITHCS TUPUCTOP CMOJKET, TOJIBKO €CIIU TaJeHUE
HalpsDKEHUsT Ha HEM JIOCTUTHET HyleBoro 3HaueHusa. Ilpum wucnosnb3oBaHun
MIEPEMEHHOT0 HAMPSKEHUST 3TO MPOMCXOAMUT camo coOOH, /Ba pa3a 3a IEpHO..
JuarpaMmbl paboTBl THPUCTOPHOTO PETyJIATOPA MOLTHOCTH PUBEICHBI Ha pUC. 6.

Cxema ympaBleHHUs, BXOZSIIas B COCTaB PEryJATOpa, BBIAAET KOPOTKHUM
UMITYJIBC TOKA, 3a[CPKaHHbI OTHOCHTEIbHO MoMeHTa Bpemenu Ugsinl Itl |0



Ha BpeMs 3aJepKKU t, ¥ UMEIOLIMI aMIUIUTYy, HEe MEHBILYIO, YeM |qyp. MMImymbe
TOKa IIOCTYNAeT Ha YIPaBISIOMMNA 3JIEKTPOJ THUPUCTOpPA M OTKPBIBAET €ro.
Tupucrop ocraercss OTKPBITBIM 1O TOTO MOMEHTA, KOTJa BXOJHOE MEPEMEHHOE
HaIpsDKEHUE HE IPUMET HyJleBoe 3HaueHue. [locie 3Toro oH 3akpoercs 10 Npuxoaa
CJIEIYIOLIET0 UMITyJIbCa, BBIJABAEMOI'0 CXEMOM yIIpaBICHHUS.

"U, sin(wt)

Puc. 6. [lnarpaMmbl pabOTbl TAPUCTOPHOTO PETYIIATOPA MOIIHOCTH

YcTpolicTBa ynpaBieHus 115l TAPUCTOPHBIX PETYIISITOPOB MOIIHOCTH CTPOSITCS
Mo pa3HbIM cxemaM. [IpHHIMI WX pPabOTHI COCTOMT B cliemyromeM. Kak Tonbko
BHEIIHee HalpsHKEHHE JOCTUTHET HyJIEBOI'O 3HAUCHHUS (@ B 9TOM Cllyyae TUPUCTOD
00s13aTeNbHO 3aKpOEeTCs), 3alyCKaeTCsl IEKTPOHHOE pelie BPEeMEHH, COOpaHHOE,
HarpuMmep, Ha OCHOBE JKIyILEro MyJabTUBHOpaTopa. Pene BpemeHu BblpabaThiBacT
UMITyJIbC HaNpsDKEHUS, 3aJep)KaHHbIH OTHOCHTENIBHO HA4aJbHOIO MOMEHTa
BpeMeHd. Kak mpaBwiio, B THPHCTOPHBIX  PETYJIATOpPaX  MOILIHOCTH
NIPEIyCMaTpUBAETCSl  PETYJIMpPOBKAa BPEMEHH  3a/IePXKKH, YTO  ITO3BOJISIET
PeryIupoBaTh BEIMYMHY MOIIIHOCTH, ITOTPEOIIEMYTO Harpy3KOH.

TupuctopHble PErynsTOpsl MPUMEHSIOTCS I PErYIHPOBAHHUS MOIIHOCTH
JIaMIT HaKaJlMBaHWS, HAarpeBaTeNIbHBIX AJIEMEHTOB, JJIEKTPOMOTOPOB, T.€. TAKUX
norpeduTener, mus KOTOPhIX (opMa NHTAIOMIETO HAMPSKEHHWS HE HMEeT
MPHUHIUITHAIEHOTO 3HAYCHHS.

Konumponsnuie sonpocut

1. MoxHOo 1| JAHUCTOP B CXEME€ 3aMCHUTH TPEXIJIECKTPOIHBIM
TUPUCTOPOM?
2. Mo0:KHO JI¥ UCTIOJIH30BaTh TUPHUCTOPLI JJI4 BBIIPAMIICHUS ICPEMECHHOTO

HaTnpsKEHUs?



3. 3aKkpoeTcsi M OTKPBITBIM THPUCTOP, €CIH TOK YIPABIAIOIIETO
3JIEKTPOa MPUMET HyJIeBOE 3HAUCHNUE?

4. 3aueM B cXeMe TUPHUCTOPHOTO PETYJSATOPAa MOITHOCTH HCIOJB3YEeTCS
JIBYXTIOJTYIEPHUOIHBIN BHITIPSIMUTEIb?

5. Ecnun Harpy3ky noakio4ars K MCTOYHUKY NIEPEMEHHOTO HANPSIKEHUS
4yepe3 peocTar, TO MOXHO MOJIYYHUTh PETYJSTOP MOIIHOCTU. B uem cocrout
MPEUMYIIECTBO THUPUCTOPHOTO PETYJATOpPa MOIIHOCTH MEpel PeryisaropoM Ha
OCHOBE peocTara?

6. Kax u3MeHsaTCs CBOWMCTBAa TUPUCTOPHOIO PETYJIATOPAa MOIMHOCTH MU
W3MEHEHUH CONPOTHUBIICHUS HATPY3KH, TIOAKIIIOYaEMOH K HeMY ?

7. Kak uzmensrcs cBoricTBa TUPUCTOPHOT'O PEryIATOPa MOIIHOCTH, €CIIU
HU3MEHATCS MapaMETPbl BXOAHOTO HAIIPSDKEHUS: €TO0 aMIUIUTYda WIN yacrora?

Ilpozpamma nabopamopnoii padomul

1. [Tonyunts y mpenogaBarenss TAPUCTOP JUIsl HCCIETOBAHUS.

2. CHATb 3aBUCHUMOCTb HANPSDKCHUA MEPEKITIOYEHHs] THUPUCTOpa OT
BEJIMYMHBI TOKA YNPABISIOLIEro 3J1eKTpoia. s 3Toro codpaTs cxeMmy COIJIacHO
puc. 15.7.

Puc. 7. U3smepenue HanpspKEHUsI TOKa TUPUCTOPA

3adukcnupoBaB 3HaUEHHE TOKA YIPABJIIOIIETO JIEKTPO/1a, U3MEHSITH BXOIHOE
HaNpsDKEHUE CXEMBl OT HYJIEBOW BEIMYMHBI JIO MOMEHTa OTKPBITHS
NEPEKIIOYEHHs] TUPUCTOPA, ONPENESIUTh KOTOPBIM MOXHO IO NOKa3aHUSAM
amrepmeTpa. BxonHoe HanpsKeHHE cXeMbl B MOMEHT OTKPBITHSA THPUCTOpA U
OyZmeT SBIATBCSA HANPSHKCHHUEM IMEePeKNIIOYeHHs TUPUCTOpPA IMPH JaHHOM
3HAYEHUH TOKA yTPABISIOLIETO IEKTPO/IA.



ComnporusiieHre R npu 3TuX U3MEpPEHUsIX CIEAYET BbIOPATh TaKUM 00pa3oMm,
YTOOBI MPH OTKPBITOM THPHCTOPE TOK Yepe3 HEero He mpeBblman 2-3 A (wim
3HA4YEHMs, YKa3aHHOT'O [IPENOAaBaTeNIeM).

3. [onyunB y mnpemonmaBaressi CXeMy YIpaBIICHHS, cOOpaTh CXemy
TUPUCTOPHOTO PETYJITOpa MOIIHOCTH 0e3 TUpUCTOpa U Oe3 Harpy3Ku

(puc. 8).

Uy sin(w?)

Puc. 8. 3amepeHue napaMeTpoB BHIXOJJHOTO CHTHAIA CXEMBI
yIpaBJICHUs

W3Meputh mapamMeTphbl BBIXOJHOTO CUTHAJIA CXEMBI YIIPABJICHHS
BpeMs 3aJICPXKKH, JIIUTEIBHOCTh M aMIUTUTYAY UMITYJIbCA.

4, OCHOBBIBasICh Ha H3MEPEHHBIX IIapaMeTpax BBIXOIHOTO CHTHAJIA
CXEMBI YIPAaBJICHUS, MOAKIIOUUTD K €€ BBIXOAY 4epe3 Pe3HCTOp YIPaBISIOMINI
aNIeKTpo THpHcTOopa (coriacHo puc. 5). CompoThBIICHHE pe3UcTOpa BEIOpAThH
TaKHM, YTOOBI aAMIUTUTYTHOMY 3HAUYCHHIO MMITYJIbCA HAINPSKECHHS, BBIIABAEMOTO
CXEeMOH yIpaBJICHHUs, COOTBETCTBOBAJIO 3HAUCHHUE TOKA YIPABJIAIOIIETO 3JIEKTPOa,
paBHOE TOKY crpsimiieHHs. [IoJKITIOYHTh K COOPaHHON CXeMe Harpy3ky COTJIACHO
puc. 5.

5, [logate Ha BXOJ COOPAHHOTO PETYJATOPa MOLIHOCTH IEPEMEHHOE
HanpspKeHue. 3apucoBaTh OCIMIUIOTPAMMBl HANPSOHKEHWH HA BXOJE PETYIsTOpa
MOIIIHOCTH, Ha Harpy3Ke, Ha THPUCTOPE U Ha BBIXOJIE CXEMBI yIIPaBICHHUS.

Cooepircanue omuema

OT4eT JOKEH CoNlepKaTh:

1. Ta6m/1uy I/ISMepeHI/Iﬁ 3aBUCUMOCTU HAIIPsSKCHUA NCPCKIHOYCHUA
TUPUCTOPA OT TOKA YHPABJIAOLICTO JICKTPOAA.

2, I'paduk 3aBUCHMOCTH HANIPSKSHUS IEPEKITIOUYEHHS] THPHCTOPA OT TOKA

YHPaBIIAIOMETO MEKTPOAA.
3. CxeMy TUPHCTOPHOTO PETYJIISTOPa MOIIHOCTH.

4, OcuniorpaMMbl HalpsKEHNH Ha BXOJE THPHCTOPHOTO PETyJsiTOpa
MOIIIHOCTH, Ha Harpy3Ke, Ha TUPUCTOPE U Ha BBIXOJE CXEMBI YIIPaBICHHUS.



Tema 5. UcciienoBanue aeKTpokapanorpada (2 yac).
Mecto npoBeaeHHA: AKKPEAMTALMOHHO-CUMYJALMOHHBIH meHTp  Illxossl
ouomenunuuel JIBOY. CrpykrypHas cxema W mpuHIMI paboThl. ApTedakThl
3allUCH  AJIEKTPOKapAuorpaMMbl. IIpomeccsl Ha TpaHHLE 3JIEKTPOJ —KOXKa.
Hcnonb3oBaHHe CUMYJSIIMOHHOTO MAaHEKeHa WM  CTaHAApTHU3MPOBAHHOIO

narueHTa. OneHka TOYHOCTH MPpH MHTEprpeTars HopmansHoi OKI.

JlabopaTopHble padoTsi (18 yac. B 8 cemecTpe)
Tema 6. Daexrpodnuedanorpadus (4 yac).
Mecto npoBeaeHHA: AKKPEAMTALMOHHO-CUMYJALMOHHBIM meHTp  Illxossl
ouomenuiuuel JIBOY. CrpykrypHas cxema W mpuHIMI paboThl. ApTedakThl
3amucu  3JIeKTposHuedamiorpamMmbl. Ilporieccsl Ha TpaHMIE AIEKTPOJ KOXKa.
Hcnonb3oBaHue CUMYJSIIMOHHOTO MAaHEKeHa WM  CTaHAApTHU3HMPOBAaHHOIO
nanuenTa. OeHKa TOYHOCTH MPH UHTEpIIpeTanusa HopManbHoi D01,
Tema 7. CiupoMeTpusi: onpeeieHue (PYHKIMH BHEIIHET 0 AbIXaHUS
(xu3HeHHasi eMKocTh jJerkux — JKEJI) (4 gac.).

Mecto mnpoBeneHus:: AKKPEIUTAMOHHO-CUMYJISIHOHHBIN 1eHTp IlIkomsl
6uomenunuael [IBOY. BeimonHeHne cnmpoMerpun ¢ nomompio anmapara MIR,
Mojeinb Spirolab.

Tema 8. HcciaenoBanue umnenanca Mmojaeeil ouorkanei (4 yac.)

Mecto mnpoBenenusi: Ayautopus M611. Omnpenenenue ummenaHca Mojesei
OMoTKaHel C TMOMOINBIO H3MEpHUTENed aMIUIMTYIHO-YaCTOTHBIX XapaKTePHCTHK
061000BEKTOB.

Tema 9. HMccieqoBaHne ONTHYECKOW IUIOTHOCTH HW Kod(duimenra
NMponycKaHusi Mojesieil OmoTkaneii (4 yac.)

Mecto nposenenus: Ayauropus M611. OnpeneneHue ONTHISCKOW IUIOTHOCTH H
ko3 duuenra MIPOIYCKaHUS Moiesei OnoTKaHeu c MTOMOIIIBIO
dhoromnernsmorpada

Temal(. HccnenoBanue akycTHYeCKOIi MJIOTHOCTH H aKyCTHYECKOT0

CONMpOTUBJIEHUsI Mojeeill TkaHeil. 3akaioueHnue (2yac)



Mecto mpoBexenus: Aymuropuss M611. Ompenenenne axyCcTHUECKOU
IUIOTHOCTH U aKyCTHYECKOTO COIPOTHBICHUS MOAENeH TKaHeil ¢ MOMOLIbIO

anmapara Y /1JI - 01

1. YYEBHO-METOJINYECKOE
OBECHEYEHUE CAMOCTOSITEJIbHOM PABOTBI
OBYUYARKOIIIUXCHA

YuebHO-MeTOANIECKOE obecreueHne CaMOCTOSTEIBHOI paboTsI
00y4aroumxcst Mo MUCHUIUTHHE «MeAUIUHCKas: JJIEKTPOHUKA» IPEICTABICHO B
[Mpunoxenun 1 u BKiIro4aeT B ceOsi:

iaH-rpaduK BEIIOIHEHHS CAMOCTOSITEIHON PabOTHI IO AUCUUILUINHE, B TOM
Yyciie IPUMEPHbIE HOPMBI BPEMEHH Ha BBITIOJIHEHHE 110 KaXKIOMY 3aJIaHHUIO;

XapaKTEepUCTUKA 3aJIaHHd Ui CaAMOCTOSATENIFHOM paboThl CTYICHTOB H
METOJIUYECKHE PEKOMEHIAIMH 110 UX BBIIOJHCHUIO;

TpeOoBaHMS K  TPEICTaBICHHI0O W O(QOPMIICHHIO  PE3yNIbTAaTOB
CaMOCTOSTENILHON paboThI;

KPUTEPUH OLEHKHU BBITIOJIHEHUS CAMOCTOATENILHON PaOOTHL

V. KOHTPO.Ib JOCTUKEHUS LEJER
KYPCA

K - xoncmekt, YO - ycrHbd onpoc, MJI3 - mHIUBHIAyaIpHOE JOMAITHEE
3ananue, JKP - skcnpecc konTponbHas pabora, I1 - mpesenrtauums, T-rect, KB —
KOHTpOJIbHBIE Bonpockl, KP — koHTponbHas padora, UKP — urtoroBast koHTposIbHAs

pabora.

Tunossle KOHTPOJIbHBIE 3a/1aHuUA, METOINYECKUE MaTepHabl,
OTIpeNIeNAIoNIe TPOLEAYyphl OLIEHUBAHNS 3HAHWH, YMEHWHA M HaBBIKOB W (WJIN)

OIIbITa ACATCIBHOCTH, 4 TAKIXKE KPUTCPUHN U ITOKA3aTECIIH, HCO6X0)]I/IMI)IG JJI OLICHKHU



3HAaHWH, YMEHWH, HABBIKOB W XapaKTEpPH3YIOUIME JTambl (OPMHUPOBAHUA
KOMIIETEHIIUH B Mpoliecce OCBOEHHS 00pa30BaTEeIbHOM IPOrpaMMBbl, IPEICTABICHbBI

B [Ipunoxxenun 2.

V. CIIMCOK YUYEBHOM JINTEPATYPbI U
NH®OPMAIIMOHHOE OBECIIEYHEHUME JUCHUIIJINHBI

OcHoBHas IuTEpaTypa

1. Aanpocosa T.A. MenumuHCKas 37EKTPOHUKA [ DIEKTPOHHBIN pecypc]:
yuebnoe rmocodue/ Anapocosa T.A., IOuauna E.E. DnexTpoH. TeKCTOBBIE JaHHBIE.
Craspomnoib: CeBepo-Kaskasckuii penepansubiii yausepcuret, 2016. 117 c.—
http://www.iprbookshop.ru/66029.html. D5C «IPRbooks»

2. JIeBoB B.JI. Dnekrponuka. Meroauueckoe mocoOue jisi MPOBEICHUS
1abopaTOPHBIX PaboOT. DIEKTPOH. TEKCTOBBIE AaHHBIE. PocToB-Ha-/loHy: CeBepo-
KaBkasckuii ¢uaman MOCKOBCKOTO TEXHHYECKOTO YHHUBEPCHTETa CBS3H H
undopmaruku, 2015, 62c.
http://www. iprbookshop. ru/61882.html. 3BC «IPRbooks».

3. A6mymmu W.II. MeaunuHckue mpuOOpHI, ammaparsl, CHUCTEMBI W
KOMILIEKCHI [ DIeKTpOHHBIH pecypc|: yueOHoe nmocoone/ Aoy V.11, [TankoBa
E.A., Hlapudpymmua ®.C. DnexTpoH. TekcToBble naHHble. Kazanb: KazaHckwuii
HAI[MOHAJIBHBIN UCCIIEN0OBATENFCKUN TEXHOJIOTHUecKuil yauBepcureT, 2011. 106 c.

Pexxum noctymna: http://www.iprbookshop.ru/62487.html. 95C «IPRbooksy.

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

5. Munos3opoB O., [lankoB M. Dnekrponuka. YueOHUK. 5 — € u3jaHue.
WznatensctBo FOpaiit. 2016. — 408 c.

6. K. B. 3aituenko, JI. A. Kyneruna, E. I1. Bunorpanosa JlnarHoctuyeckue
M3MEpEHNs] B MEIUIIMHCKUX JJIEKTPOHHBIX cuTeMmax. M3marensctBo: ['OY BIIO

"CIIoI'YAIT", 2013

JlonoJIHNTe/ILHAS JTUTEpaTypa


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

1. Ynamuk B. C., Ilmetnes, A. C., Boituenko Haranws, [InetneB Cepreii.
MarauToTepanus. TeopeTHdeckde OCHOBBI U IIPAaKTHYECKOE IPHMEHEHHE.
W3natensckuit nom “benopycckas nayka” 2016. — 382 c.

3. bemuk JI.B. Cucrembl W mnpuOOpbl Uil XUPYpPrHH, PEaHUMALUU U
3amenieHusi ¢QyHKkuumid opraHoB. M3matenb HoBocuOMpCKuMii ToOCyaapcTBEHHbIH
TexHudeckuit  yHusepcurer. 2010. - 277 c¢. — Pexum pocryma:
http://www.iprbookshop.ru/47717.html. 9BC «IPRbooks»

4. PemmzoB A.H.: MenuuuHckast u 6uonornueckas ¢pusuka. - M.: [Ipoda,
2010.

5. PemuzoB A.H.: COopHHMK 3afay MO MEIUIMHCKOW M OWOJOTHYECKOU
¢usuxke. - M.: Ipocda, 2010.

13. ITatents! PO: 2654581, 2654271, 2654269.

Ilepeyens pecypcoB HHPpOPMANMOHHO-TEJIEKOMMYHMKALIMOHHOM ceTH
«HHTepHeT»

1. 3onanmbHas HaydHas OumOnmoTeka [dmekTpoHHbId pecypc]. — url:
http://www.sgu.ru/library

2. DiexTpoHHBIE YUeOHHUKH [3IIeKTpOHHBIH pecypc]. — url: http://www.libedu.ru/

3. EnunHas koyieKnusi muppoBbIX 00pa30BaTeNbHBIX PECYPCOB [IJIEKTPOHHBIH
pecypc]. — url: http://scool-collection.edu.ru

4. EnuHoe OKHO JocTyna K 00pa3oBaTelbHBIM pecypcaM  [3IeKTpOHHBIH
pecypc]. — url: http://window.edu.ru

5. M3narenbcTBO «CIaHBY» [3JEKTPOHHBIA pecypc|: 3IeKTpOHHO-OMOIHOoTe Has
cucrema. — url: http://e.lanbook.com/

6. M3narenbCTBO «HOpaiT) [3JIEKTPOHHBIN pecypc]: 31eKTPOHHO-ONOIuoTeuHas
cucrema. —url: http://biblio-online.ru

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

8. Elibrary.ru [anexrponuslit pecypc]: HayuHast 37eKTpoHHast Oubmoreka. — url:
http://www.elibrary.ru

9. Ibooks.ru [amekTpoHHBIN pecypc]: 37IeKTPOHHO-OMOIMOTEYHAs CHCTEMA. —
url: http://ibooks.ru

10.Znanium.com [311eKTPOHHBIA pecypc]: 2IEKTPOHHO-OUOINOTEYHAsI CHCTEMA.
—url: http://znanium.com

11. O6yuaromtast mporpamMma «MaremMaTrka U BEIYUCINTEIbHAS TEXHUKAY.



http://znanium.com/

12. S3piku nporpammupoBanus. Gupma 1:C

13.TypOomnackainb A HAUMHAOIIHX.
http://schools.keldysh.ru/ http://forcoder.ru/

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

HNEPEYEHb MHO®OPMAILIMOHHBIX TEXHOJIOT U 1
NPOI'PAMMHOI'O OBECIIEYEHUS

1. Hcnonws3oBanue nH(pOpPMaMOHHBIX pecypcos, JOCTYITHBIX B
UH()OPMALMOHHO-TEIEKOMMYHUKAIIMOHHOH ceT MHTepHEeT

2. CocTaBieHHEe M PEAAKTHPOBAHHE TEKCTOB MpPU IOMOIIM TEKCTOBBIX
penaktopoB. Co3JaHue DICKTPOHHBIX JOKYMEHTOB (KOMIBIOTEPHBIX
NPE3CHTAlMH, JJIEKTPOHHBIX TaOJNMI M TPaQUKOB) IO BBINOJHIEMBIM
pedepaTHBHBIM pabOTaM U MPAKTHYECKUM 3aHSITHSM.

3. Ucnone3oBanue cranmapTHeix maketoB Mikrosoft Office (Word, Excel,
PawerPoint u ap), a Takke CreUUATU3UPOBAHHBIX MAKETOB MPHUKIIAJIHBIX
nporpamMm MathCad, MathLab u mp.

Jns  oOecrieyeHHss JOCTYHHOCTH OOYYeHHS WHBAIMAAM W JIHLIAM C
OTpaHMYCHHBIMH BO3MOXXHOCTSIMH 3]I0pOBbSl y4eOHBIC MaTepualibl MOTYT OBITh
aJIalITUPOBAHBl C YYETOM OCOOBIX IMOTPEOHOCTEH: B MEYATHBIX MaTepualiax
VKpYIHEH MpU(T, NpOoU3BeAcHa 3aMEHAa TEKCTa ayaU03aIHChi0, HCIOIb30BaHBI

3BYKOBBIE CPEJICTBA BOCIIPOM3BEACHHUS HH(POPMALIUHL.

VI. METOJAUYECKHE YKA3AHMSI IO OCBOEHUIO
JUCIHUATIAHBI

TeOpeTI/IquKaH 4acCTb JUCHUITIINHBI ((MGZ[I/IIII/IHCKaH QJICKTPOHUKA»
PACKpLIBACTCA HA JICKOHMOHHBIX 3aHATUAX, TAK KaK JICKHOUA SABJIACTCA OCHOBHOM

(bOpMOﬁ 06yquI/1${, rac npenoaaBaTeyieM Jar0TCs OCHOBHBIC MMOHATHUA JUCHHUILIIMNHBI.


http://schools.keldysh.ru/

[TocnenoBarenbHOCTh W3J0XKEHUS MaTepHaia Ha JIEKIHOHHBIX 3aHITHSAX,
HampaBiieHa Ha (OPMHPOBAHUE Y CTYIEHTOB OPHEHTHPOBOYHOW OCHOBBI JUIS
MOCJIEYIOMIET0 YCBOCHUSI MaTepraa Ipyu CaMOCTOSITENIbLHOM paboTe.

Ha npakTuyeckux 3aHATUSAX B XOJI€ TUCKYCCUI HA CEMHUHAPCKHUX 3aHSTHUSX,
pu 00CYXJICHUU pedepaToB U HA 3aHATHSAX C MPUMEHEHUEM METOJIOB aKTHBHOT'O
o0ydyeHHs CTYAEHTBHl yd4arcsi aHaJIM3UpOBaTh U TPOTHO3UPOBATH pAa3BHUTHE
MEAUIIMHCKOH IEKTPOHUKH, PACKPBIBAIOT €€ HayYHBIE M COLUAIBLHBIC TPOOIEMBI.

[IpakTndeckne 3aHATHSA Kypca IMPOBOASATCS IO BCEM paznenaM ydeOHOU
nporpaMMel. [IpakTrdyeckue paboThl HampaBieHbl Ha (POPMUPOBAHKE Y CTYICHTOB
HaBBIKOB CaMOCTOSITEIBHOM HCCIIEIOBaTeIbCKON paboThl. B xome mpakTudeckux
3aHATUM CTYAEHT BBINONHAET KOMIUIEKC 3aJaHHi, MO3BOJIIOIIMN 3aKpenuTh
JIEKIIMOHHBI MaTephai IO H3y4aeMbIM TeMaM, MOJYYHTh OCHOBHBIC HAaBBIKH
aHamM3a Y MPUMEHEHHsS OCHOB MEIUIIMHCKOW DJIEKTPOHUKU. AKTUBHOMY
3aKpEIUICHUI0 TEOPETHUYECKNX 3HAHWI CHOCOOCTBYET OOCYXIEHHE IPOOIIEMHBIX
ACTEeKTOB JMCLUUILTUHEI B (popMe ceMHHapa W 3aHSITHH C MPUMEHEHHEM METOJIOB
aktuBHOro oOydenuss (MAO). Ilpm 3TOM MNPOUCXOOUT pa3BUTHE HABBIKOB
CaMOCTOSITEIFHON HCCJIeIOBATENCKOM JIEITEILHOCTH B IIpoliecce paboThl C
Hay4YHOH JHTEepaTypoil, MEepHOANYECKHMH W3JaHUSMH, (OPMHUPOBAHHE YMEHHS
apryMeHTHPOBAaHHO OTCTaMBaTh CBOIO TOYKY 3PEHUS, CIIYIIATh IPYTHUX, OTBEUaTh Ha
BOIIPOCHI, BECTU JIUCKYCCHIO.

[lpu HanmcaHuu pedepaToB pPEKOMEHIYETCS CaMOCTOSATENILHO HaTH
nurepatypy K Hemy. B pedepare packpbiBaeTcsi cojuepiKaHuUE HCCIeNyeMOn
npobiiembl. Pabora Ham pedeparoM momMoraeT yriyOHUTh MOHUMAaHHUE OTJCITBHBIX
BOIIPOCOB Kypca, (YOpMHPOBATH U OTCTaNBATh CBOIO TOUKY 3pEHHS, IPUOOPETaTh U
COBEPILCHCTBOBATh HABBIKM CAMOCTOSITEIBHOM TBOPYECKOH pPalOThI, BECTH
aKTUBHYIO TIO3HABATEIBHYIO padoTYy.

OCHOBHBIE BHBI CAMOCTOSITENILHONH pPabOThl CTYICHTOB — 3TO paboTa ¢
JUTEPATYPHBIMH MUCTOYHHUKAMHU M METOJUYECKUMH PEKOMEHJIALMUSIME TI0 aHAJIN3y
TEXHUYECKUX XAPAKTEPUCTUK U MPUMEHEHUIO MEIUIIMHCKUX JJIEKTPOHHBIX CUCTEM.

Pesynbratel paboTel odopmisitoTcs B Buie pedepaToB HWIM JOKIAJIOB C



nocyieAyronmM o0cykaeHueM. TeMbl pedepaToB COOTBETCTBYEOT OCHOBHBIM
paszenam Kypca.
Jns mpoBeneHHS TEKYLIEro KOHTPOJIS M HPOMEXYTOYHOHW arTecTaluu

HPOBOAATCS YCTHBIE OIPOCH M KOHTPOJIbHBIE paOOTHL

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
JUCHUIIJINHBI

Jlexuuy npoBOAATCSA B MyJIbTUMEIUIHBIX ayJUTOPUSIX ¢ JOcTynoM B Internet.
Hcrnonp3yeTcst KOMIUIEKT JISKIHiA B BU/E Ipe3eHTanuii B PowerPoint.
OkpaH c anekTporpuBogoM 236*147 cm TrimScreenLine;
[poextop DLP, 3000 ANSI Lm, WXGA 1280x800,2000:1 EW330U Mitsubishi;
nokyment-kamepa CP355AF Avervision, Buneokamepa MP-HD718 Multipix;

[IpakTiyeckue 3aHATHA HPOBOTUTCS B ayJUTOPHAX C MYJIBTHMEIUHHBIM
o0opynoBaHHEM, KOMIBIOTEPHBIX Kiaccax. VICIONMB3yroTCS  METOXMYECKHe
PEKOMEH/IAINK M0 TEeMAaTHYECKUM pasjeiaM AWCHUIUIMHBL, HarJsJHbIE 1ocoous,
tdourn ITPE3EHTAINU no pa3aenaM AUCIUIIIHHEL

JlabopaTopHble 3aHATHA NpOBOJATCA B aymuropun M611 u L523. Tlpu
MIPOBE/ICHUH JTA00OPATOPHBIX PAOOT HCIIOIB3YIOTCS:

- ocuiorpad,

- KJIacC CHEIMaTU3UPOBAHHON MUKPOIPOIIECCOPHOI TEXHUKH,

- MarauTosHuedamtorpadp MOT — 01.

B  caydae  BbIXOHAa M3 CTpOsA  Kjlacca  CIEUMAIM3UPOBAHHOMU
MHUKPOTIPOLIECCOPHON TeXHUKH L523 ucmone3yroTces:

- TOHOMETHI,

- crimporpad Spirolab MIR 111,

- 3NeKTpokapauorpad OJHOKAHAJIBHBIA CO CTaHJAPTHBIMH W TPyIHBIMH
OTBE/ICHUAMH,

- nmopratuBHeIi cniuporpad (onpenenenue GXEJI, ODB1, ODB6, Bo3pacra

JIETKUX),



- KOMIUIEKT C TOYEUHBIMH 3J1eKTpoAaMu st peructpanuu D3I B cucreme 10-

20 "MCScap-26".

[Ipunoxenue 1

MUHHCTEPCTBO OBPA30BAHUS U HAYKH POCCUMCKOM ®EEPALTN
depepanbHOE rOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUES
BBICIIEr0 00pa30BaHMs

«JlaibHEeBOCTOUYHBIN (enepanbHbIil YHUBEPCUTET»
(ABDY)

HA3BAHMUME HIKOJIbI (PUJIHUAJIA)

YYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSATEJAbHOM
PABOTBI OBYUYAIOIIINXCSA
no aucuMmiInHe « MeAnUHCKAs 3JIEKTPOHUKA»
Hanpasienne noarorosku 30.05.02 «MegunuHckasi 6uopusukxa
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[lpy wW3y4YeHHMHM  JUCHUIUIMHBI — WCIONB3yeTcs  OaIbHO-PEHTHHroBas
TEXHOJIOTHsI, KOTOpas TO3BOJISIET pEaM30BaTh HENPEPHIBHYI0 M KOMIUIEKCHYIO
CHUCTEMYy OICHUBAaHMS Y4YeOHBIX JOCTIDKEHWH CTyIEHTOB. HemnpephIBHOCTH
03Ha4aeT, YTO TEKYIIHE OLIEHKH HE YCPEIHSIOTCS, & HETIPEPHIBHO CKIIAIBIBAIOTCS Ha
BCEM MPOTSDKEHUM TPU H3YYEHHM JAWCLUUILUIMHBI B cemecTpe. KomImekcHOCTbH
O3HayaeT y4er Bcex (opM y4eOHOH M TBOpUECKOI padOThHI CTy/IEHTa B TEUYECHUE
cemectpa. bauibHO-peHTHHTOBasi TEXHOJOTHsS, BKJIIOYaeT B ceOs /Ba BHIA
KOHTPOJIS: TEKYIIMH KOHTPOJb M IPOMEXYTOYHAs aTTeCTanusl MO JUCIHILIAHE.
JlexnOHHBIE 3aHSATHUS TIPOBOAATCS B JOPME KOHTAKTHON pabOTHI CO CTYACHTaMHU U
C NPUMEHEHUEM IUCTaHLMOHHBIX 00pa3oBaTelbHBIX TexHojoruil. [IpakTuyeckue
3aHATHA NPOBOJATCS B (OpME KOHTAKTHOM paboOThl CO CTyIOEHTaMH U C
NPUMEHEHNUEM TUCTaHLIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOIHH, B KOMIIBIOTEPHOM
Kjjacce MO0 B ayIUTOPHU C MYJIbTUMEIUHHBIM o0opynoBanneM. KoHTponbHas
paboTa BBIMONHAETCS CTYISHTOM CAaMOCTOSITETIBHO WCIONB3Yys 3HAHUSA H
MIPAKTUYECKNE HABBIKH, TIOyUYEHHBIE Ha JIEKIUAX U MPAKTUUYECKUX 3aHATHIX.

KoHcynbTupoBaHue CTyAE€HTOB B Ipolecce U3YYCHHUS JUCLUILIUHBI
opranuzyercs Kaheapoi 1 OCYIIECTBIISIETCS IPenoaBareneM B pOpMe KOHTAKTHOH
paboTBl €O CTyICHTAMH C TNPHUMEHEHHEM JHCTAHIMOHHBIX 00pa30BaTEIbHBIX
TexHONOTUil. KOHCYIbTHPOBaHHE MOXET OCYIICCTBISTHCS Kak B pexume on-line,
Tak W 3a09HO B (opMe OTBETOB Ha BOIPOCH CTYJACHTOB, HAaIpPaBISIEMbIX
IperoiaBaTeNo MOCPEACTBOM pasMelleHus ux B pasjene «KoHCynbrauum» B
CTPYKTYpE€ H3y4aeMOW JHUCHUIUIMHBL B  JJEKTPOHHOW HMH(OPMAIMOHHO-
00pa3oBaTeNIbHON cpejle yHUBepcUTeTa. Posib KOHCYIbTalUi JOJIKHA CBOUTHCS, B
OCHOBHOM, K IIOMOIIM B M3YYE€HMH JUCHMIUIMHBI (MOIYNSA), BBINOJHEHUH
MPaKTUYECKUX U KOHTPOJBHBIX PaboT.

Texymmii koutpoas (TK) - ocHoBHas wacte OaTbHO-pEHTHHTOBAs
TEXHOJIOTHH, OCHOBaHHAsI Ha MTOATAITHOM KOHTPOJIE YCBOCHHUS CTYIEHTOM YU4e€OHOTO
MaTepHaa, BHIIOJIHEHUN WHANBUAYAIBHBIX 3alaHii. POpMa KOHTPOJIS: TECTOBBIE



OLICHKH B XOJI¢ M3YYCHHUS JIUCIHUIUIIHBI, OLICHKH 32 BBIMOIHEHHE WHIMBHAYATbHBIX
3a/laHAi ¥ KOHTPOJIBHBIX padoOT.

OcnoBHast nenp TK: cBoeBpeMeHHas OLEHKAa YCHEBAEMOCTH CTYJIEHTOB,
noOyxparomas ux paboTaTh pPaBHOMEPHO, WCKIIOYas Majble 3arpy3KH HWIH
neperpysku B TeueHne cemectpa. TK ocymiecTBiseTcs B mepro]] CaMOCTOATENbHOM
paboThl cTyneHTa 1o ero roroBHocTH. OlleHUBaHHE y4eOHOU pabOThI CTyAEHTa
OCYIIECTBIISIETCS B COOTBETCTBHM C KPHUTEPUSIMM OLICHUBAHUS, OIpenesieMble
OampHoO-perituaroBoit  cucremoir  (bPC)  paboueld mporpaMmbl  yueOHOM
qucuntuinHbl. [To pesynsratam TK, mpu q0cTaToYHOMN JMYHON OPTaHM30BAHHOCTH
U yCepOuH, CTYAEHTHl HMEIOT BO3MOXXHOCTb IIOJNYYHTh OLEHKY IpH
MPOMEXYTOYHOM aTTeCTallly M0 UTOTaM TeKyIel yCIIeBaeMOCTH.

Ipome:xkyrounass arrecrauusi (ITA) - 3To mpoBepka OIEHOYHBIMHU
CPeICTBaMHU YPOBHS Y4E€OHBIX JOCTHXKCHUH CTYJIEHTOB 10 BCEH IMCLUILIMHE 32
cemectp. POpMBI KOHTPOJIS: 3a4€T WM 3K3aMEH B BHUAEC MHOTOBAPHAHTHOTO TECTA
(mo 35 3amanmii). TecTsl (OPMHUPYIOTCS COOTBETCTBYIOUIMMHU MPOTPAMMHBIME
CpeICTBaMU CIIYYalHBIM 00pa3oM W3 OaHKa TECTOBBIX 3aJaHUN MO y4eOHOI
JIUCIIUTUIHE.

ITA ocymecTBisieTcsT C NPUMEHEHHEM JWUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH.

Hens ITA: mpoBepka 0a30BbIX 3HAHUH JUCLUIIIMHBI U IPAKTHYECKUX HABBIKOB,
MOJYYEHHBIX [IPU U3Y4YE€HUN MOIYJIs (AUCUMIUIMHBL) U YPOBHS ¢(hOPMUPOBAHHOCTH
KOMIIETEHIIUH.

l'lnaﬂ—rpaq)mc BBINOJHEHUA CAMOCTOATEIbHOM paﬁOTLI no JMCHMUIIJINHE
«MeaunuHcKasi 3JEKTPOHUKA» B 7 ceMecTpe

Ne | TaTta/nenens | Bua camocrositenbHoO IIpumepHubie | Dopma
/ BBINOJTHEHHS | padoThI HOPMBI KOHTPOJIA
n/n
BpeMeHH Ha
BBINOJIHEHHE
1 |2mHen M3yuyenune marepuajioB 1 yac o, T
Jgeknuii. [Toaroroska k
NPAKTHYeCKNM 3aHATHAM
2 |3 Hen HN3yuyenune maTepuajioB 1 yac o, T

gaexnuid. [Toaroroeka x

NPaKTHYeCKUM 3aHATHIM
3 |4 Hen HN3yuyeHne maTepuajioB 2 yac I, T
Jekumii. Iloaroroska




Npe3eHTalum u
TeCTHPOBAHHUIO

5 Hen

H3yyenune maTepnajion
gaexnuid. [Toaroroeka x
KOHTPOJbHOIi padoTe

2 yac

0, DKP-2

6 Hen

HN3yuyenne maTepuajioB
gexmuid. IlonroroBka
Nnpe3eHTalum U
TeCTHPOBAHHUIO

2 yac

7 -8 Hexn

H3yuyenne marepuajioB
gexuui. IloarorosBka k

HTOr0BOIi K KOHTPOJILHOM

padore

1 gac

HUKP

9-10 Hexn

H3yuenne matepnajion
gexnuid. [Toaroroeka
Mpe3eHTAINH H
TECTHPOBAHUIO

2 yac

11-12 uen

HN3yuyenune marepuajioB
Jexknui. [loaroroBka k

MPAKTHYCCKUM 3AHATUAM

1yac

9KP-3

13 - 14 uen

H3yuyenune marepuajioB
Jexuuii. [logroroska
Npe3eHTaAluH 1
TECTUPOBAHHUIO

2 yac

m,T

10

15—-16 uen

HN3yuyenne maTepuajioB
gexmuid. [loaroroBka
Npe3eHTalum U
TeCTHPOBAHHUIO

2 yac

11

17 - 18 nen

H3ydenune maTepuajion
Jgexuuii. Iloaroroska k
HUTOr0BOii KOHTPOJILHOM
padore

2 yac

HUKP

HJIaH-Fpa(l)l/lK BBINOJIHEHHSI CAMOCTOSITEIbHOM paﬁOTbl mo

aucuuminne «MeaunuHckas 3JEKTPOHUKA) B 8 ceMecTpe

n/n

HarTa/nenens
BBINOJTHEHUS

Bujg camocrositeibHOM
pa6oTsl

IIpumepHbIe
HOPMBI

®opma
KOHTPOJ1A




BpeMEHHU Ha
BbINOJIHEHUE

2 Hep

HN3yyenune maTtepuajioB
gexkuui. IloaroroBka K
NMPAKTHYECKUM 3aHATHAM

1 yac

3 Hen

H3yyenune maTepnajion
aexnuid. [Toaroroeka x
NMPAKTHYECKHUM 3aHATHAM

1 yac

4 men

HN3yuyeHne maTepuajioB
gexmuid. IlonroroBka
Npe3eHTalum U
TeCTHPOBAHHUIO

2 yac

5 Hen

HN3yuyenune maTepuajioB
Jexknuid. [loaroroBka K
KOHTPOJIbHOM padoTe

2 yac

6 Hen

H3yyenune maTepnajion
aexnuid. [Togroroeka
Npe3eHTaly U
TeCTHPOBAHHIO

2 yac

7 -8 Hen

H3ydenne maTtepnajion
Jgeknmii. [Tonroroska k
HMTOr0BOI K KOHTPOJIbHOM
pabdore

1 gac

HUKP

9-10 Hexn

M3yuyenune marepuajioB
aexnuid. [Toaroroska
Mpe3eHTAINH H
TECTHPOBAHUIO

2 yac

11-12 uen

HN3yuyenne marepuajioB
aexuuid. [loaroroBka k
NMPAKTHYECKUM 3aHATUAM

1gac

13 - 14 men

MN3yuyenune marepuajioB
Jexkuuii. [loaroroska
Npe3eHTALNH H
TeCTHPOBAHMIO

2 yac

10

15—-16 nen

HN3yuyeHnne maTepuajioB
gexmuid. IlonroroBka
Nnpe3eHTalum U
TeCTHPOBAHHUIO

2 yac

11

17 - 18 men

H3yuyenne marepuajioB

Jgekumii. [Toaroroska k

HUTOr0BOii KOHTPOJILHOM
padore

2 yac

HUKP




PexoMeHna1iuu o caMmocToATEIbHON padoTe CTY/IEHTOB

Ha nexumsx mperonmaBarellb paccMaTpHBaeT BOMPOCHI MPOTPaMMBI Kypca,
COCTaBIEHHOH B COOTBETCTBUH C TOCYAApPCTBEHHBIM  00pa30BaTEIbHBIM
cragapToM. M3-3a HEZOCTATOYHOTO KOJIMYECTBA AyAUTOPHBIX YAaCOB HEKOTOPHIC
TEMBI HE YaeTCsI OCBETUTh B ITOJTHOM 00beMe, TI0ATOMY TPETOIaBaTEINh, [0 CBOEMY
YCMOTPEHHIO, HEKOTOpbIe BOIPOCHL BBIHOCUT Ha CaMOCTOSTENbHYIO paboTy
CTYZEHTOB, PEKOMEHIYs Ty WM MHYIO JuTeparypy. Heo0XonuMo OTBETCTBEHHO
OTHECTHCH K BBINOJHEHHIO CAMOCTOATENILHON pabOTHL.

Jls BBITIONHEHMS JIIOOOTO BHA CAMOCTOSTENBbHOW pPabOThl HEOOXOAUMO
IIPOUTH CIEAYIOLINE TAIIbL:

- OTIPE/ICIICHUE LIEJIb CAMOCTOSITETIbHOM padoThI,

- KOHKpETH3ausl I03HABATEIbHOH (IPOOIEMHO HITH IPaKTHYECKON) 3a1a4H,

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITETIFHOU padore,

- BBIOOD aJIeKBaTHOTO cIOc00a AeCTBYA, BEAYILEro K PEIICHHIO 3a/1a4H,

- IJIAaHUPOBaHKE PAOOTHI (CAMOCTOSITENIHO MITH C TIOMOILbIO IIPEeroiaBaTeis),

- CJIeKEHHE 32 X0/I0M caMoii paboTHl,

- CAMOKOHTPOJIb IIPOMEXYTOUYHOT'O ¥ KOHEYHOTO Pe3yIbTaTOB paboTHl,

- KOPPEKTHPOBKAa HA OCHOBE pE3YyJIbTaTOB CaMOKOHTPOJS MpPOTpaMM
BBINOJIHEHUS PaOOTHI.

[Iporpamma camMOCTOSTENBHOM PabOTHI CTYIEHTOB.

BreaynuropHast camocTosiTenbHas paboTa BKIIOYAEeT B ceOsl Clemylomme
(hopMBbI yueOHOU e TETLHOCTH:

- POpabOTKa JIEKIHIA;

- CaMOCTOSITENIbHOE H3y4YEHHWE OCHOBHOTO M JONOJHUTEIHHOTO
TEOPETUYECKOr0 MaTepualia Mo y4eOHUKaM, MOCOOHSIM, MOHOTpagHsIM,
MIEPUOANYECKON JTUTEPATYPE;

- TOATOTOBKA K MPAKTUYECKUM 3aHITHSM;

- BBITIOJTHCHIE WHANBUIYAIGHBIX 3aJaHHIA;



- MOIrOTOBKA K KOHTPOJBHBIM 3aHATHSM;
- NOIrOTOBKa K 3a4eTy B 6 ceMecTpe
- NOIrOTOBKA K 3K3aMEHY B 7 ceMecTpe

B mpomecce u3yueHus Kypca CTYAEHTaM JalOTCsl Ha CaMOCTOSITEIIbHYIO
NpOpabOTKy HECKOJILKO TeM O (U3UUECKUX SBICHHSX W 3(PPEeKTax B TEXHUUECKUX
CHCTEMaXx, JIOTIOJHSFOLIMX IPAKTUYECKHE 3aHATHSL. [1p1 BBIOTHEHUH MHIBUTY aIbHBIX
33/IaHNI CTYZIEHTHl JODKHBI HAWTH W W3Y4YUTh JIONOJHHUTEIBHYIO JIUTEparypy,
CIpaBOYHBIE MaTepHanbl. B xome oOydeHHs B ceMecTpe MpOBOJISATCS KOHTPOJIBHBIC
paboTHI IO OCHOBHBIM pa3zieliaM Kypca.

Texymuii KOHTPOIb NPOM3BOAUTCA ITyTE€M IPOBEACHHS KOHTPOJBHBIX PadoT
(KP), oreHku kadecTBa BBIIOJHEHHBIX HWHAMBHIYaJbHbIX 3anaHuii. KoHTponbHas
paboTa npecTaBisieT o000 IepedeHb BOMPOCOB M0 TEMATHKE U3Y4YEHHOTO pa3/ena, Ha
KOTOPBI CTYIEHTHl OTBEYAIOT MHCBMEHHO. Bompochl 171 KOHTPOJBHBIX paboT

MPEAOCTABILIIOTCA CTYACHTAaM 3apaHee.

MeToanyecKkue yKa3aHusi 1 PeKOMEHIANH M0 CaMOCTOATEILHOI padoTe
CTY/IEHTOB
Ha nzyuenne nuctmmummasl otBoautcst 108 waca ayauropHbIx 3aHsThi 1 45

Yyaca caMOCTOSITEIbHOM paboThl B 7 M § cemecTpax.

PexomeHganmy no riaHupOBaHUIO M OpPTaHN3aIlUi BpEMEHHU, OTBEACHHOTO Ha
W3yYeHHe IUCUUILTUHBI TIPUBEIEHBI B TPUIOKEHHH «Y4YeOHO-METOIUIECKOE
o0ecrieueHre CaMOCTOSTENIBHOM paboThI 00yUYaIOMINXCSD).

J1st OCBOCHMSI IUCITUTUTAHEI CIIEAYET U3YYUTh HCTOYHUKHU U3 CIIUCKA OCHOBHON
W JIOTIONTHUTENBHON JHUTEPAaTyphl, AIIEKTPOHHBIX OOpa30BaTENBHBIX PECYPCOB,
OXBAaTHIBAIOIINX TAHHYIO TEMY, PACCMATPUBATh MMPAKTUICCKHUE IPUMEPHI TI0 TEMaM,
3HAKOMHUTECS C TIOHATHSAMH U OTIPEACIICHUSIMI, HAXOIUTh OTBETH HA BOMIPOCHI JJIS
camokoHTpost. IlpenogaBarens KOHTpOIUpYyeT paboTy CTYAEHTOB, OTBEYaeT Ha
BO3HHKAIOIIIKE BOMPOCHI, OJICKAa3bIBAET X0/ U METO/I peleHus. Ecnu nomy4eHHbIX
B ay/IMTOPHU 3HAHUI OKaXETCsS HEAOCTATOYHO, CTYACHT MOXET CaMOCTOSTEILHO
MOBTOPHO TPOYECTh JIEKIMIO WM COOTBETCTBYIOIIEE IOCOOME, MPOCMOTPETH

NPaKTHKYM C pa300paHHBIMH IPHMEPAMH.



B pamkax camocTosTensHONH pabOTHI CTYAEHTHI JIEMOHCTPHPYIOT CTEIECHB
tdhopmupoBanust npodeccuonansHbix kommnereHuuii: OINK- 9, roroBHocThIO K
NPUMEHEHUIO CIICIHAIU3UPOBAHHOIO OOOPYNOBaHMA M MEAULMHCKUX W3IEIHH,

HpeLyCMOTPEHHBIX JJIs1 HCIIOJIB30BaHUA B IPodecCHOHANBHOH chepe.

MeToauyeckne peKOMeHJalMH 110 HANMUCAHNIO U odopMieHuIo pedepaTta.

Pecdepar — TBOpuecKas IesITEIBHOCTH CTYAEHTA, KOTOpask BOCIPOM3BOIUT B
CBOEH CTPYKType HAay4YHO—HMCCIEAOBATENbCKYI0 JESITEIbHOCTE II0 PEUICHHIO
TEOPETUYECKUX M NPUKIATHBIX TPOOIEeM B OMNPEACNEHHOW OTpPacid HAyYHOTO
3HAHUA.

Pedepar, sBsisIch MOJIENBIO HAYYHOT'O MCCIIEOBAHUSI, TIPEICTABISET CO0OM
CaMOCTOSITENIbHYIO Pa0OTY, B KOTOPOU CTY/ICHT pelaeT npo0ieMy TeopeTuIecKoro
WM TPAKTUIECKOTO XapaKTepa, IPUMEHssI HayuHbIe IPUHITUITHI U METOIBI TAaHHOU
OTpaciy HayYHOTO 3HaHUs. Pe3ynpTaT JaHHOTO HAYYHOTO MOMCKA MOXKET 00J1a1aTh
HE TOJIBKO CYOBCKTHBHOW, HO W OOBCKTHBHOW HAYYHOH HOBHU3HOHM, M ITO3TOMY
MOJKET OBITh TPEACTABJICH IJIsi OOCYX/IEHHS HaydYHOW OOIIECTBEHHOCTH B BHUJIE
Hay4YHOTO JIOKJIaZia WJIM COOOLICHHs Ha HAayYHO-TIPAKTUYECKOW KOH(pEepeHIHH, a
TaKKe B BUJE HAyYHOU CTaThH.

Pedepar BbImoNHSETCS MOA PYKOBOJACTBOM HAyYHOI'O PYKOBOIUTENS U
mpennonaraeT MpuoOpeTeHre HAaBBIKOB IOCTPOSHUS NIEIOBOTO COTPYAHHUYECTBA,
OCHOBAHHOTO Ha JTHYECKHX HOpPMax OCYIICCTBICHUS HAYYHOH AEATEIHHOCTH.
[eneycTpeMin€HHOCTh,  MHUIMATUBHOCTH, OCCKOPBICTHBIN  TO3HABATEILHBIN
WHTEpEC, OTBETCTBEHHOCTh 3a PE3yJIbTAaThl CBOMX JIEHCTBUH, MOOPOCOBECTHOCTS,
KOMIIETEHTHOCTh — KauecTBa JIMYHOCTH, XapakTepH3yole cyObheKTa Hay4dHO-
HCCIIEIOBATENIbCKON I€ATENbHOCTH, COOTBETCTBYIOIIEH HAeasaM U HOpPMaM
COBPEMEHHOW HAayKH.

Pedepar — 3r0 camocTosiTenbHas y4deOHass U HAay4HO-MCCIIEA0BATEIbCKAS
JIeATENbHOCTh  CTyAEHTa. HaydyHbIf pYKOBOAWMTENh OKa3bIBA€T  IIOMOIIH
KOHCYJIbTaTUBHOTO XapaKkTepa U OLIEHUBAET MPOLECC U PEYNIBTATHI JEATEIbHOCTH.
OH TpefoCTaBIsieT MPUMEPHYI0 TEMaTUKy pedepaTHBHBIX padoT, yTOYHSET

COBMCCTHO C OpJAWHATOPOM Hp06neMy H TEMY HCCICAOBAHHA, IIOMOTacT



CIUIAHMPOBATh M OPraHU30BaTh HAYYHO-HCCIIEIOBATEIILCKYIO JESTENbHOCTD,
Ha3HAyaeT BpeMsi M MUHHMaJIbHOE KOJMYECTBO KOHCYJbTaluid. HaydHbIid
PYKOBOIIUTENb MPUHUMAET TEKCT pedepara Ha MPOBEPKY HE MEHEe YeM 3a JecTh
JTHEH 110 3alUThI.

TpaauuMOHHO CIOXHIIACh OIpEe/ielieHHas: CTPYKTypa pedepara, OCHOBHBIMU
3JIEMEHTAMHU KOTOPOU B MOPSIKE UX PACIIOIOKECHUS SIBISIOTCS CICTYIOIIHE:

1. TUTyIBHBIN JHCT.

2. 3aganue.

3. OrnaBnenue.

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

5. BBeneunue.

6. OcHOBHAs 4acCTb.

7. 3akiroueHue.

8. bubnuorpaduueckuii CIIUCOK.

9. [MpwunoxxeHus.

Ha TtutynpHOM JMCTe yKa3bIBalOTCS: ydeOHOE 3aBe/IcHHE, BBIMTYCKarolas
Kadenpa, aBTOp, HAy4YHBIH PYKOBOAWTEIb, TEMa HCCIICIOBAHHS, MECTO U TOJ
BBINOJIHEHHS pedepara.

HazBanue pedepara 10MmKHO OBITH 10 BO3MOXKHOCTH KPATKUM U TIOJIHOCTHIO
COOTBETCTBOBATH €€ CO/ICPIKAHHMIO.

B ornasnenunu (cojepikaHum) OTPAXKAIOTCS HA3BaHUSI CTPYKTYPHBIX dacTen
pedepata U cTpaHHUIBI, Ha KOTOPBIX OHH HaxousaTcs. OriaBieHUe LeTIecoo00pasHO
pa3MecTuTh B Hayase paboThl Ha OJJHOM CTpaHHUIIE.

Hanmuue pa3BepHyTOT0 BBEICHUS — 00s3aTeIbHOE TpeboBaHUe K pedepary.
HecMotpss Ha HeOGOMBHION 00BEM 3TOW CTPYKTYPHOW YACTH, €ro HamucaHue
BBI3BIBAET  3HAYMTENbHbIC 3aTpyaHeHus. OJHAKO HMMEHHO KadyeCTBEHHO
BBINOJIHEHHOE BBEICHUE SIBISIETCS KIIOYOM K [IOHMMAaHHIO BCEH padoThl,

CBHUIIETENBCTBYET O MPO(ECCHOHATM3ME aBTOPA.



Takum o0pa3omM, BBeieHHE — OYCHb OTBETCTBEHHAs dYacTh pedepara.
HaumnHaTbcs TOIKHO BBEACHHE ¢ 0OOCHOBAHUS aKTyalIbHOCTH BEIOpaHHOH TeMbl. B
NPUMEHEHUH K pedepaTy NOHATHE «aKTyaJIbHOCTbY» UMEET OJHY 0COOeHHOCTh. OT
TOrO, KaKk aBTOp pedepara ymeeT BHIOpaTh TEMY U HACKOJIBKO IPABHIBHO OH 3Ty
TEeMy IOHHMAeT M OLEHHMBAET C TOYKH 3PEHHS COBPEMEHHOCTH U COLHUAIbHOU
3HAYMMOCTH, XapaKTEepHU3yeT €ro Hay4dHyI0 3pellocTh U MpOoQeCcCHOHANBHYIO
MOJITOTOBJIEHHOCTD.

Kpome 3Toro Bo BBeAEHHMH HEOOXOIMMO BBIWIEHHTH METOJIOJIOTHYECKYIO
6a3y pedepara, Ha3BaTh aBTOPOB, TPYJbl KOTOPHIX COCTABHIM TEOPETHUECKYIO
OCHOBY HccienoBanus. OO030p nuTepaTypbl IO TeMe JO/DKEH II0Ka3aTb
OCHOBATEJIbHOE 3HAKOMCTBO aBTOPa CO CIEIMANIBHOI JHUTepaTypoi, €ro yMmeHHe
CHCTEMaTH3UPOBAaTh HMCTOYHUKHM, KPUTHYECKH HX pPaccMaTpHBaTh, BBIAEIAThH
CYLIECTBEHHOE, ONpENeNsiTh IJABHOE B COBPEMEHHOM COCTOSIHUM W3yYEHHOCTH
TEMBI.

Bo BBemeHHM oTpakaroTcs 3HAYEHHE W aKTYaJIbHOCTh M30paHHON TEMBI,
OTIpeneNAtoTCs OOBEKT M MpPEIAMET, eNb W 33/1a4M, XPOHOJIOTHYECKHE PAMKH
UCCJIEJJ0OBaHUS.

3aBepmiaeTcss BBEICHHE W3JIOKEHHEM OONMX BBIBOJIOB O HAyYHOU H
NPAaKTHYECKOW 3HAYMMOCTH TEMbl, CTEICHH €€ M3YYE€HHOCTH U 00eCHEeYeHHOCTH
MCTOYHHUKAMH, BBIIBI)KEHHEM THIIOTE3HI.

B ocHOBHOI 4yacTW wu3naraercs CyThb NpOOJEMBI, pAacKpbIBAeTCS TeMa,
oIpeziessieTcs aBTOPCKas MO3UIMSA, B KaueCTBE apryMeHTa M Ui WUTIOCTPaLuid
BBIJIBUTAEMBIX  TIOJIOKEHHHA IPHUBOAWTCS (akTHYECKHHd MaTepuail. ABTOpY
HEOOXOJIMMO TPOSIBUTH YMEHHE IOCIIEIOBATEIHHOTO M3JI0KEHUsI MaTepHajia IpH
OTHOBPEMEHHOM ero aHaim3e. [lpeamoureHne mpu 3TOM OTHAETCS TJIABHBIM
(hakTam, a HE METIKUM JIETAIISIM.

Pedepar 3akaHuMBaeTcs 3aKIIOYMTENIBHOM 4YacThio, KOTOpas TaK M
Ha3bIBaeTCs «3aKiodeHue». Kak u Bcsikoe 3akioueHHe, 3Ta 4YacTh pedepara
BBITIOJIHAET POJIb BHIBOJA, O0YCIIOBIEHHOTO JIOTHKOI MPOBEIEHUS HCCIEI0BAaHUS,

KOTOPBI HOCHT (OpMy CHHTE3a HAKOIUICHHOW B OCHOBHOW 4YacTH HAyYHOM



nHQOpPMALH. DTOT CHHTE3 — ITOCIIEI0BATENBHOE, JIOTHUECKH CTPOIHOE N3JI0KEHUE
MOJYYEHHBIX WTOTOB M HX COOTHOIIEHHE C OOLel Lenbl0 U KOHKPETHBIMU
3aJayaMu, IIOCTaBJICHHBIMU U c(hOPMYJIMPOBAHHBIMU BO BBelIeHUH. VIMEHHO 31ech
COJIEP)KUTCS TaK Ha3bIBAEMOE «BBIBOJHOE» 3HAHHE, KOTOPOE ABJISAETCS HOBBIM IO
OTHOIICHHIO K UCXOAHOMY 3HAHUIO. 3aKIIOYEHUE MOXKET BKIIOYATH MPEAT0KEHHS
MPAaKTUYECKOTO XapaKTepa, TEM CaMbIM, IOBBINAS [EHHOCTh TEOPETUIECKUX
MaTepHaJIOB.

Wrak, B 3aKkimo4ueHun pedepara JOJDKHBI OBITh: a) IPEICTaBICHBI BHIBOJIBI IO
UTOTaM HCCIIEIOBaHMS; 0) TeOpeTHdecKas W MpaKTU4ecKas 3HaYMMOCTh, HOBHU3HA
pedeparta; B) ykazaHa BO3SMOXKHOCTb IIPUMEHEHHS Pe3yIbTaTOB UCCIIEIOBAHMS.

[Mocne 3akmtodeHWs] NPHUHSATO IOMENATh OUOMUOTpadUUECKUIl CIHCOK
UCIIOJIb30BAaHHOW JIUTEPATYPhl. DTOT CIIUCOK COCTAaBIISET OJHY M3 CYLIECTBEHHbIX
yacTeld pedepara W OTpakaeT CaMOCTOSTENBHYIO TBOpYECKyl0 paboTy aBTOpa
pedepara.

Crmcok MCHONb30BaHHBIX MCTOYHUKOB IMOMEIIAeTcsl B KOHIE padoTsl. OH
odopmisiercss WM B anaBUTHOM mopsiake (Mo (GaMmimm aBTopa WM Ha3BAHUA
KHUTH), WIN B TIOPSIIIKE MTOSIBIICHUS CCHUIOK B TEKCTE MMCbMEHHON paboThl. Bo Bcex
ClIydasiXx yKa3bIBAaIOTCS TIIOJIHOE€ Ha3BaHWE paboThl, (aMuWiInK aBTOPOB WM
penakTopa M3AaHWA, €CIIM B HAIMCAaHWM KHUTH y4YacTBOBAJ KOJUIEKTHUB aBTOPOB,
JaHHBIE O YUCIIe TOMOB, Ha3BaHHE ropoJia M W3AaTeNbCTBA, B KOTOPOM BBIILIA
paboTa, ToJ U3JaHusl, KOJTUIECTBO CTPAHHMLI.

Kputepuu ouenku pedepara.

H3noxxeHHOe TOHUMaHHUE pe(bepaTa KaK IMECJIOCTHOTO aBTOPCKOI'O TEKCTa
ONpeaACIACT KPUTCPHUU €ro OICHKW: HOBH3HA TCKCTA, 000CHOBaHHOCTh BI)I60pa

HUCTOYHHUKA; CTCICHb PACKPLITUA CYHIHOCTHU BOIIPOCA; CO6J'I}OIICHH$I TDGGOB&HI/Iﬁ K

0 OpPMIICHHIO.

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

CaMOCTOSATEIbHOCTh B MOCTAHOBKE MPOOJIEMBI, ()OPMYITHPOBAHNE HOBOTO aCIEKTa
W3BECTHOM TMpPOONEMBI B YCTAHOBJICHUH HOBBIX CBS3eH (MEXIpPEAMETHBIX,

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




KPUTHYECKOH JIUTEpaTypoii, CHCTEMaTH3UPOBATh M CTPYKTYPHPOBATH MaTe€pHa; I)

ABJICHHOCTD aBTO[}CKOP'I NO3HUIIKMH, CaMOCTOATCIBbHOCTHL OILICHOK H cymz[e}mﬁ; o)

CTHUJICBOC CAUHCTBO TCKCTA, CAMHCTBO JXaHPOBBIX YCPT.

CreneHb pacKpbITHS CYIIHOCTH BOIpoca: a) COOTBECTCTBHE IlJIaHA TEMC

pedepara; 0) COOTBETCTBHE COJIEpXKAHUSI TEME W IUIaHy pedepara; B) HNOIHOTA U

DIyOWHA 3HAHWHA 10 TeMe; I') 000CHOBAaHHOCTH CIIOCOOOB M METOJIOB PabOTHI C

MaTepuaaoM; €) yYMeHHe 00O0OIIaTh, NIeNaTh BBIBOJBI, COMOCTABIATh Pa3IMIHEBIC

TOYKH 3PEHUS TI0 OJTHOMY BOTIpOCY (Tpodieme).

O00CHOBAHHOCTh BBLIOOPAa HMCTOYHHMKOB: a) OIEHKAa HCIOJIH30BAHHOU

JIUTEPATyPBI: IIPUBJICUEHBI JIN HANOOJIee N3BECTHBIE PA0OTHI 110 TEME UCCIICIOBAHUS
(B T.4. )XypHaJbHBIE MTyOJMKALUU IMOCIEIHUX JIET, TOCIEAHNE CTATHCTUYECKUE
JIaHHBIE, CBOJKH, CIIPABKH H T.11.).

Co0aroaenne TpeGoBaHuii K 0¢GopMJIEHHIO: a) HACKOIBKO BEpPHO

0oOpMIIEHBI CCBUIKH Ha HCIIOJBb3yEMYIO JIUTEPaTypy, CHHCOK JHUTEpaTypsl; 0)

OIIGHKA TPAMOTHOCTH W KYJbTYPHl W3JIOKeHHs (B T.4. opdorpapuaeckon,

MYHKTYallMOHHOH, CTWJINCTHYECKOH KyJbTYpPBI), BIaJCHUE TEPMHUHOJIOTHEH; B)

coOumoieHne TpeboBaHni K 00bEMY pedepara.

Penen3eHT a0s5keH 4eTKO cGopMyJMpPOBaThL 3aME€UYaHUE M BOIPOCHI,
JKEJIATEeNIbHO CO CChUIKAMU Ha paboTy (MOXHO Ha KOHKPETHBIE CTPaHHMIIBI paboThI),
Ha HCCIICOOBAaHUS U (PaKTHICCKHE TaHHbBIe, KOTOPHIC HE yu&n aBTop.

PeneH3eHT MOKET Tak:Ke yKa3aTh: 00palnaics Jid CTYICHT K TeME paHee
(pedepatsl, nHCbMEHHBIE PabOTHI, TBOPYECKHE PAOOTHI, OIUMIIUAAHBIC PAOOThHI U

Ip.) U €CTh JIN KaKue-Iu0O0 TpeiBapHUTENbHbIE PE3yIbTAaThl; KAK BHINYCKHUK BEI

paboty (11aH, TPOMEKYTOUHBIE 3Tallbl, KOHCYIbTAIHs, JopaboTKa U nepepadoTka
HAMMCAHHOTO WJIM OTCYTCTBHE 4ETKOrO IUIaHA, OTKa3 OT PEKOMEHIAIUi
PYKOBOITUTEJIS).

CrtyneHT npencraBisieT peepaT Ha PELCH3UI0 He MO3IHEe YeM 3a HEICII0
[0 3alIUTHL. PEIeH3eHTOM SIBISIETCS HAYYHbBIA pyKoBoauTenb. OIBIT HOKA3bIBACT,
4TO LIENIECOO0Pa3HO O3HAKOMUTH CTYACHTA C PELECH3UEH 33 HECKOJBKO THEil 10

3alIUThI. ONmnoHEHTOB Ha3HAyYaeT npenoaaBaTejib W3 4YUCJIa CTYACHTOB. I[JIS[



YCTHOTO BBICTYIUICHUSI CTYAEHTY aoctarodHo 10-20 MUHYT (IpUMEpPHO CTOJBKO
BpPEMEHHU OTBEYAeT MO OMiIeTaM Ha 9K3aMEHe).

OneHka «OTJIMYHO» CTABUTCH, €CIM BBHINOJHEHBl Bce TpeOOBaHUS K
HalMCaHWIO M 3amuTe pedepara: obo3HayeHa npoOiemMa u 0OOCHOBaHA ee
aKTyaJlbHOCTb, CHEJIAaH KpaTKUH aHalU3 pPa3iu4YHbIX TOYEK 3peHHs Ha
paccMarpuBaeMyl0 MpoOJieMy W JIOTHYHO M3JIOKEHA COOCTBCHHAs ITO3HIIHS,
c(OpPMYIHPOBaHEl BBIBOJBI, TEMa PACKPBITA ITOJHOCTBIO, BBIIEPKAaH OOBEM,
co0ITt0/IeHBI TpeOOBaHMA K BHEITHEMY 0(OPMIICHHUIO, JaHbI TPaBUIIbHBIC OTBETHI HA
JIOTIOJTHUTEEHBIE BOIIPOCHI.

OneHka «XOpouIo» — OCHOBHbIe TpeOoBaHMA K pedepaTy M ero 3aimure
BBIIIOJIHEHBI, HO MPU 3TOM JONYLIEHbl HENO4YeThl. B 4YacTHOCTH, HMeEroTCs
HETOYHOCTH B M3JIOXKECHHM  MaTepuala, OTCYTCTBYET  JIOTHYecKas
MIOCJIEIOBATENILHOCTh B CYXIICHUSX; HE BBIIEp)KaH 00BEM pedepara; HMEIOTCS
yIymeHus: B 0QOpMIICHUH; Ha JIOTIOJHHUTENbHBIE BONPOCH TPH 3allUTe JaHBI
HETIOJIHbIC OTBETHL.

OueHKa «yA0BJETBOPHUTEIBLHO» — UMCIOTCS CYILIECTBEHHBIC OTCTYIUICHHS
oT TpeboBaHMi K pedeprpoBanuio. B yacTHOCTH, TeMa OCBEIEHA JIUIIh YaCTUYHO;
JIOTTyIIeHbl (DaKTUYeCKHe OMMOKHM B COJepKaHuM pedepara WM NMpHU OTBETE Ha
JIONIOJIHUTEJIbHBIE BOIIPOCHI; BO BPEMs 3aIIUThI OTCYTCTBYET BBIBOJ.

OuneHka «HeYyIOBJIETBOPUTEJIbHO» — TeMa pedepata HE pacKphITa,

00Hapy>KUBAETCs CYIIECTBEHHOE HETIOHUMAaHKE TPOOIIeMBbI.

MeTtoanyeckne peKOMEHIANMH IJI5 MOATOTOBKY Mpe3eHTAMIA

JI1s TOATOTOBKY MPE3eHTAIN PEKOMEH/TyeTCsl HCIoJb30BaTh: PowerPoint, MS
Word, Acrobat Reader, LaTeX-oBckuii maker beamer. Camast ipoctast porpamma Jyist
co3manus mpeseHtanuii — Microsoft PowerPoint. [Ins moaroToBku Ipe3eHTaIMy
HEo0X0IuMOo 00padboTaTs HHMOPMAIHIO, COOpaHHYIO MPH HaNKMCcaHUK pedepara.

[NocenoBaTenbHOCTD MTOATOTOBKU MPE3SHTALIUH:

1. Uetko chopMyIHpOBaTh 1IENIb PE3CHTALIUH.

2. OmnpenenuTh KakoB OyzeT GopMart Npe3eHTalH: )KUBOE BBICTYIUICHHE (TOTIa,

CKOJIBKO 6y11eT €ro l'[pO)lOJ'DKI/ITeJ'IBHOCTL) HJIN JJICKTPOHHAA pacCCbhlIIKa (KaKOB 6y,71€T



KOHTEKCT IPE3CHTAIIH).

3. Oto6paTh BCIO COAEP)KaTENbHYI0 4acTb A IPE3CHTallMM M BBICTPOUTH
JIOTHUYECKYIO LIETIOUKY IPEICTABICHHUS.

4. OnpenenuTs KIIOUEBBIE MOMEHTHI B COAEPKAHUH TEKCTA U BBIICIUTD UX.

5. Omnpenenuth BHUIBI BU3yanu3aluu (KAPTHHKU) Ui OTOOpaKEHHsS WX Ha
claiiax B COOTBETCTBHH C JIOTHKOH, LIETIbIO U CHICHU(DHUKO MaTepuana.

6. IlomoGpats mu3aitH u (opMaTHpoBaTh CHAIBl (KOJMYECTBO KAapPTUHOK H
TEKCTa, UX PacIoJI0KeHHUE, IIBET U pa3Mmep).

7. IlpoBepuTh BU3yallbHOE BOCIPUSITUE MPE3EHTAIIH.

K Bumam Busyanmusaluum OTHOCATCA WUIIOCTpanuy, oOpasbl, AHarpaMmbl,
Tabmunpl. MiuiocTpanust — NpencTaBlIeHHe PeajbHO CYIIECTBYIOLIErO 3PHUTEIBLHOTO
psna. OOpa3sl — B OTIIMUME OT WILTIOCTpanuii — Metadopa. Vx HazHaueHHe — BBI3BATh
SMOILMIO M CO37aTh OTHOILIEHHE K HEH, BO3JeHCTBOBATh Ha ayauTopuio. C MOMOILBIO
XOpOIIO NPOJyMaHHBIX M TPEJICTABISEMBIX 00pa30B, MHGOPMALUS MOXET HaI0Jro
ocTaThCsl B IaMATH deJoBeka. JlpmarpaMMa — BU3yalnu3alys KOJIWYECTBEHHBIX W
Ka4eCTBEHHBIX CBs3eH. VX UCTIONB3YIOT 17151 YOS IUTEIbHOM IEMOHCTPAIMY JAHHBIX, JUIS
MPOCTPAHCTBEHHOTO MBIIUICHUSI B JIONOJHEHWE K Jorndeckomy. Tabmmma —
KOHKPETHBIM, HArJSJHBIM W TOYHBIM MMOKa3 JaHHbIX. Ee OCHOBHOE Ha3HAueHUE —
CTPYKTYpUpOBaTh HH(poOpMaLuio, 4YTO TNOpoH oOserdyaer BOCHPHATHE TaHHBIX
ayAUTOPUEN.

Ipaxmuueckue cogemvl N0 ROO20MOBKe NPe3eHMAayulL

— MEYaTHbIM TeKCT + claiasl + pa3gaTodyHBI MaTepualn
TOTOBSATCS OTZIEJIBHO;

N claiipl — BU3yalibHas 1mojiada nHQpopManum, KOTopas T0JKHA
colepaTh MHHHMYM TEKCTa, MaKCUMyM HW300paKeHWH, HECYyIuX
CMBICJIOBYIO Harpy3Ky, BBITJIAETh HATJISTHO U ITPOCTO;

- TEKCTOBOE COZEp)KaHHe TNPE3eHTAMN — YCTHas pedb WU
YTEHHE, KOTOPask IOJDKHA BKIIFOUATh apTyMEHTHI, (haKThl, TOKa3aTeIbCTBA 1
SMOIUH;

- pPEKOMEHyeMOoe Yuciio cnaiioB 17-22;



- o0s3aTenpHast HHGOpMAaNys IS IPE3CHTAINN: TeMa, (haMIIIHS
Y MHUIWAIBI BBICTYTIAIOIIET0; TUIaH COOOIIEHUS; KpaTKHE BHIBOJIBI U3 BCETO
CKa3aHHOT'0; CTIMCOK HUCTOJIb30BaHHBIX UCTOYHUKOB;

- pa3zmaTouHBIl MaTepHan — JOJDKEH O0ecneduBaTh Ty IKe
ryOMHY ¥ OXBaT, YTO W JKUBOE BBICTYIICHHUE: JIOIM OOJbIIE JOBEPSIOT
TOMY, YTO OHH MOTYT YHECTH C COOOMH, UeM HMCUE3aI0IINM N300paKEHHSM,
CJI0OBa U cilaiabl 3a0bIBAlOTCS, a pa3faTOYHBI MaTepual OCTaercs
TIOCTOSIHHBIM OCSI3a€MBIM HAIllOMHHAHHEM; pa3AaTOYHbIi MaTeprall BayKHO
pa3naBaTh B KOHIE IPE3CHTAIMH; Pa3JaTOYHBIA MaTepuaibl JOJKHBI

OTIIMYATHCS OT CIIANIOB, JOJDKHBI OBITH OoJiee MHPOPMATUBHBIMH.

ITpumepHbIie TeMBbI pedepaToB U Npe3eHTaLU

DIeKTpoHHbIC (PYHKLIHOHAIBHEIC TPe0Opa3oBaTenn
YcTpoiicTBa rpuema u 00paboTKu OMO(DU3NIECKUX CUTHAIOB
Buogusnyeckue CUrHANBI U UX CIIEKTPBI

OO1m1as cxema rnpreMa u repeaads MHPOPMALIUH [0 PauOKaHAITY

a > w D

OcCOoOEeHHOCTH IHMCTaHIMOHHBIX paguou3MepeHuid. CXeMbl 3aMemeHHs
napameTpos nenei Ha HY u BY.

Crioco05b1 ipeoOpazoBanus 1 poBoit nHpOpMAUN

OcHoBHble Jorrndeckie GyHKInu. OyHKINOHAIBHO MOJHBIN HAbop

KonomnpeobpazoBaTenu 1 KoMIapaTopsl

© © N o

udpatopsl, qemUPpaTOPbl U MYJIBTUILIEKCOPHI

10. Cxembl TpUITEpPOB. ACUHXPOHHBIE U CHHXPOHHBIE TPUITEPHI

11. PeBepcuBHBIE W aCHHXPOHHbIE CuUeTUYMKH. CUHXPOHHBIM JBOMYHBIH
PEBEPCUBHBINA CUETUUK

12. Apxutektypa DBM U nepcoHaIbHBIX KOMITBIOTEPOB

IIpnmepHbie Tembl pedepaTtos n npeseHTanuii mo MII texanke 1 MK



1. PASPABOTKA, 3AIIYCK UM OTJIAJIKA IIPOTPAMM HA

ACCEMBJIEPE C UCITOJIb30BAHUEM VMK.

BBIBOJI MTHOOPMALIMU HA 8-MU CETMEHTHBIN JUCIUIEA

[IPOIPAMMA-MOHUTOP U ITPOCTAS KOHCOJIb

[IPOT'PAMMMPYEMBI CBS3HON UHTEP®ENC (PCI)

PA3PABOTKA TEHEPATOPA UMITYJIbCHOM

[IOCJIEJIOBATEJIbHOCTH 3AJAHHOI ®OPMBI

6. CUHTE3 [IPEOBPA3OBATEJISI JIBOUYHOT'O
(IBOMYHOJECSATUYHOI'O) KOJIA B CEMUCETMEHTHBIN

7. PASPABOTKA CXEM HA PETMCTPAX CABHMIA C OBPATHON
CBSI3bIO

8. CUHTE3 CYETUYMKA C IIPOM3BOJIbHBIM MOJIYJIEM CYETA
M<2n KOHTPOJUIEP [TPEPbIBAHUIA

o &M W DN

PexoMenganmy no noAroToBKe K 3a4eTy M 3K3aMeHY

o oKOHYaHUH TEKIIHOHHOTO Kypca B 6 ¥ 7 ceMecTpe CIeAyeT 3aKIIOUNTEIbHBIN
3Tall CaMOCTOATEIbHOM pabOThI CTYI€HTA 110 IIOJI'OTOBKE K 3aUeTy U B 8 ceMecTpe - K
sk3aMeHy. IIpu OAroToBKe K 3K3aMEHY CTYAEHTY ClelyeT MOBTOPHUTH JIEKIIMOHHBIN
MaTepua, U3y4uTh HCTOUYHUKHU U3 CIIMCKA JIMTEPaTyphl, IOJITOTOBUTHCSA K OTBETY Ha
BCE BOIIPOCHI, BKIIOUYEeHHblE B «[lepeueHb BompocoB K 3adeTy». Bo Bpems
MOJITOTOBKH K 3K3aMEHY CTYACHT JOJKEH CHCTEMAaTU3UPOBATh 3HAHUS, T0JTyYCHHbIE
UM IIpY U3yYCHUH OCHOBHBIX TE€M AUCIUITIMHBI B TEUCHHE CEMECTpa. DTO MO3BOJISIET

00BETMHATE OT/ICIBHBIE TEMBI B €IMHYIO CUCTEMY AVCIUIIIHHEL.
Crenyer BBIIEIUTH MOCIEAHUM eHb (JIMOO 4acTh €ro) mepes SK3aMEHOM JUIT
JIOIOJIHUTEJIHOTO [TOBTOPEHHS BCEro 00beMa BOIPOCOB B 1I€IO0M. DTO MO3BOJISAET

CTYACHTY CaMOCTOATEIIbHO IEPETIPOBEPUTH YCBOCHUE MaTepHraa.
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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 7 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 8 cemecTpe

JaTa/nenenst
BBIITOJIHCHUSA

Bujg camocrositeibHOM
padoTsI

IIpumepHbIe
HOPMBI
BpPEMEHHU HA
BBIIIOJTHCHHE

®opma
KOHTPOJIA

2 Hex

HN3yuyenune marepuajioB
Jexumii. [TonroroBka k
NMPaKTHYeCKUM 3aHATHAM

4 yac

0, T

3 Hen

HN3yuyenne marepuajioB
gexuui. IloaroroBka K
NMPAKTHYeCKUM 3aHATHAM

2 yac

4 Hen

H3yyenune maTepnajion
aexnuid. [Togroroeka
Npe3eHTanuu u
TECTHPOBAHHIO

4 yac

5 nen

H3ydenne maTepnajion
gexuui. IloaroroBka k
KOHTPOJIbHOIi padoTe

2 yac

6 Hex

HN3yuyenne marepuajioB
aexuuid. [llogroroBka
Mpe3eHTAlNH U
TeCTHPOBAHMIO

4 gac




6 |7-8mHen H3yyenune maTepuajion 2 yac HUKP
Jgexnuii. [loaroroska k
HTOT0BOI K KOHTPOJILHOM
padote

7 19-10 Hen H3yyeHne MaTepuasioB 4 vac T
Jgexnmii. [loaroroska
npe3eHTAlIMH U
TeCTUPOBAHHIO

8 11-12 nen | U3yyeHue MaTepHAJIOB 2uac 9KP- 3
gaexnuid. [Toaroroeka x
NPAKTHYECKUM 3aHATUAM
9 |13-14 Hen H3yyenne matepnajion 4 gac I, T
Jexumii. [loaroroska
npe3eHTAIIMHN U
TeCTUPOBAHHIO

MeTtoauyeckue peKOMEeHIaMH, ONIpeesonye NPoueaypbl OlleHUBAHUA
pe3yJIbTaTOB OCBOCHMS AUCHMIIIMHBI
3amaHus U1 CaMOCTOSITEIBHOTO BBITNOJIHEHHS BKIIIOYAOT IOBTOPHYIO

npopabOTKy MaTepHAaIoB PAKTHICCKHUX 3aHATHII C LENbI0 HOATOTOBKU K OTYETY [0
UTOrOBOI aTTECTALMH 110 AUCUHUIUIMHE B BUAE 3a4YeTa B / CEMECTpPE U dK3aMeHa B 8
cemMecrtpe.

. 100-86 6aiIoB BBICTABISACTCS CTYACHTY, €CIIU CTYISHT BBIPa3Hil CBOE MHCHHE
1o copMyJIHPOBAHHON IMpolieMe, apryMEHTHPOBAJl €ro, TOYHO OINpelie-JINB e
COJICp)KaHHWEe W COCTaBIIsiOIIMe. [IpHBeICHBl JaHHBIE OTCUSCTBCHHOW W 3apy-
0EXKHOI JINTEPaTypPbl, CTATUCTHYCCKUE CBEJICHUS, HH()OPMALIUs HOPMAaTHBHO ™ TIpa-
BOBOro xapakrepa. CTy/[eHT 3HAeT M BIAJCET HABBIKOM CaMOCTOSTEIBHOW HCCIIe-
JOBATEIbCKON PabOTHI IO TEME HCCICAOBAHMS; METOAAMH U IpPHEMaMH aHaIu3a
TEOPETUYCCKUX W/HJIM MPAKTHIECKHUX aCIeKTOB H3y4yaeMoii o0mactu. PakTuueckux
o1n0OK, CBSI3aHHBIX C MIOHMMaHKEM MpoOIieMbl, HeT; rpaduyecku padora odhopm-
JIeHa TPaBUIIBHO

. 85-76 OamwioB — pabora XapaKTEpU3yeTCs CMBICIOBOM IIEJILHOCTHIO,
CBSI3HOCTBIO U TIOCIIE/IOBATEIBHOCTBIO M3JIOKEHHS; AOMYIICHO He Ooliee 1 ommoOKku

npu 00BSCHEHUU CMBICIIA WITH COJICpIKaHUA HpO6J'16MLI. I[J'IH apryMeHTalu NpruBo-



JIITCSL IaHHBIE OTEYECTBEHHBIX U 3apyOEKHBIX aBTOPOB. [IpoIeMOHCTPUPOBAHBI HC-
ClIeJIOBaTeNIbCKUE YMEHHS M HaBbIKK. DaKTHYECKUX OMHMOOK, CBSI3aHHBIX C TOHUMa-
HUEM npoOieMbl, HeT. J[omyieHb!l o1Ha-/1Be OMIHMOKH B 0(OPMIIEHHH pabOThI

. 75-61 0amn — CTYAEHT MPOBOAUT JOCTATOYHO CAMOCTOSITENbHBIH aHAU3
OCHOBHBIX JTaliOB U CMBICJIOBBIX COCTABISIOIIMX MPOOJIEMbI; TOHUMAET 0a30BbIE
OCHOBBI M TEOPETHUECKOE 000CHOBaHME BRIOPAaHHO TeMbl. [IpHBIeYeHBI OCHOBHBIC
HCTOYHHUKH IO paccMaTpuBaeMoit Teme. JlonyieHo He 6ojiee 2 OMUOOK B CMBICTIE
WIIN COAEp KaHUH NPo0IeMbl, 0hOpMIIEHUH PaOOTHI

. 60-50 GamioB — paboTa mpeacTaBisieT COOOW MepecKa3aHHbIA WM TIOJ-
HOCTBIO MEPENUCaHHBIN UCXOIHBIN TEKCT 0e3 KaKuX Obl TO HU OBLIIO KOMMEHTapUEB,
aHanmu3a. He packpbIta CTpyKTypa M TEOpeTHYecKas COCTaBisitolas TeMbl. Jlomy-
LIEHO TpHU WK Ooyiee TpeX OMMOOK B CMBICIOBOM COJIEPYKAHUU PACKPHIBAEMOM

npooieMbl, B oopMIIeHUH PabOTHI.

OueHOYHBIE CPEICTBA 15 IPOMEKYTOYHON aTTeCTAIIMH

Texymass arTectamusi CTYACHTOB TIO0 AWCHUIUIHNHE «MeTuImHCKas
ANEKTPOHMKAY MPOBOJUTCS B COOTBETCTBUH C JIOKATbHBIMH HOPMaTUBHBIMU aKTaMU
JABO®Y wu sBnsercs oOs3arenpHOW. Tekymias arrecTanusi MO JUCHUIUINHE
«MeauuuHCKas 3JEKTPOHUKA» MPOBOAUTCS B (hOpME TECTUPOBAHUS, OIPOCOB IO
TeMaM, JIadDOPaTOPHBIX U KOHTPOJIBHBIX PadOT.

ITpumepnvie mecmoevie 3a0anus.

Ilepeyennb KPaTKUX TECT — ONPOCOB MO OCHOBAM MeIMUMHCKO

3J1eKTPOHUKH

JlaTuuky - yCTpOHCTBa, KOTOPbIE PEe00pasyIoT:
a) MaJible HalpsDKeHUs! B HAIIPSDKEHHS OOJIbIIEH BEJIMUUHEI
b) anekTpuyeckue BEIIMYUHBI B HEANIEKTPHUECKHUE

C) HEDJICKTPUICCKUE BEJIMIYUHDBI B DJICKTPUICCKUE



Haznauenue ycrpoiictB oToOpaxenns HH(GOpMaIyH:

a) MpeJCTaBIeHNE MEUKO-Onoornueckor nHdpopmaimu B popme, ya00HOM
JUISL BOCTIPHATHS

b) nmpeoOpazoBaHKe CBETOBOW SHEPTUU B SHEPTHUIO DIEKTPUIECKOTO TOKA

¢) npeoOpa3oBaHUe HEIIEKTPUUECKUX BEIUYUH B DJIEKTPUUECKUE

I'enepatop cuHyconaanbHBIX KOJIeOaHMI PEHAa3HAYEH /ISl IOy eHNS:
a) IMITYJIbCHBIX KOJIeOaHni
b) rapMOHUYECKHX 3IIEKTPOMATHUTHBIX KOJICOaHA

C) JMIEKTPOMArHUTHBIX KOJIEOaHUH CIIOXKHON (POpMEI

[Tpu nomeleHnn 0ObeKTa MEXKAY IEKTPOJaMu B anmaparte Y BU-tepanuu:
a) HapyIIAeTCsl aMIUTUTYJHOE yCIOBHE TeHEepaLiy

b) n3mensiercss coOCTBEHHAs! YaCTOTa KOHTYpa IallMeHTa

¢) u3MeHseTcsl cOOCTBEHHAs YacTOTa KOJeOaHWH KOJIeOaTeIhbHOTO KOHTYypa

reHeparopa

Jnsa npeoOpa3oBaHusl MaIbIX JJIEKTPUYECKUX CHIHAJIOB B JJIEKTPUYECKUE
CHUTHAJIbI OOJIBIIEH BEIMYMHBI UCTIONb3YIOTCA:

a) JaT4YUKH

b) ycunurenu

C) reHepaTophl

d) peructpupyromme ycTpoicTBa

3aBUCUMOCTh KOX(PPHUIMEHTA YCHIICHHUS YCHJIUTENS OT YaCTOTHI BXOJHOTO
HaINpsHKEHUS TP MOCTOSTHCTBE €r0 aMIUTATY/Ibl Ha3bIBACTCS:

a) BXOAHOM XapaKTePUCTUKOM

b) aMIUIUTYIHOM XapaKTepHUCTUKOM

C) 4aCTOTHOM XapaKTePUCTUKON

d) mosocoi nporyckaHus



JIMTENBPHOCTBIO Nay3bl UMITYJIBCHOTO TOKA Ha3bIBAETCSL:

a) HMHTepBaJl BPEMEHHW OT Hayajga MMIyJbCa A0 Hayaja CIeIyIOLIero
UMITyJIbCa

b) uHTEpBa BpeMEHH OT KOHIIa UMITyJIbCa IO Hadalla CJIeIyIOLIero UMITyIbca

C) HWHTEPBAJI BpEMECHHM OT Ha4dajia UMITyJIbCa 10 KOHIIa 3TOr0 UMITyJIbCa

WUmmynbcHple  KoneOaHWs — NPAMOYrONBHOH — (OPMBIL,  cO3llaBaecMble
MYJIBTUBHOPATOPOM, MOT'YT UCIIOJIB30BATHCS JUIS LISJICH:

a) Tepanuu

b) TMarHOCTHKH

C) Tepanuu U TUarHOCTHKH

I'eHepaTopbl CHHYCOUAATBHBIX JICKTPOMATHUTHBIX KOJeOaHUNH COCTABIISIIOT
OCHOBY:

a) arnmnapaToB JUIsl rajibBAaHU3AIUH

b) ammaparos s YBY - Tepanvn

¢) anmapaToB Juis 31eKkTpodopesa

K ycrpoiictBam oToOpaxkeHus: uHGOPMAILIUU OTHOCSITCSL:
a) CaMOTIUCITBI

b) UCTOYHMKHM TEPEMEHHOT0 TOKa

C) TaTYuKH

d) ycunmurenu

Ycunurens SBISIETCS OJJHOW UX OCHOBHBIX COCTABHBIX YaCTeH:
a) anmapata Y BU-tepamuu

b) anekrposuuudanorpada

C) anmapaTta JjIs TajlbBaHU3aLH

d) renepaTopa CUHYCOUAAIBHBIX KOJeOaHUN



VCI10BHS YCHICHHUS SJICKTPHYSCKIX CUTHAIOB 0€3 HCKaXKCHHIH OIPECIIIOTCS
C MIOMOIIBIO:

a) BXOJHOM XapaKTEPUCTHKU YCUITUTEIIS

b) aMIUIMTYIHOM ¥ YaCTOTHOM XapaKTEPUCTUK YCUIIUTEIS

C) BBIXOJTHON XapaKTEPUCTHKH yCHUITUTEIS

KoahouumeHT  yCcHiIGHHS  yCWIMTENS TOpPH  HM3MEHEHHH  YacTOTHI
JNEKTPUYESCKOTO CUTHANA B ITPEAeIaX MOJIOCHI MPOITYCKAHHUS:

a) 0CTagTCst HOCTOSHHBIM

b) ymeHnsbIiaercs

C) YBEIIMYMBAETCA

O1HOH U3 OCHOBHBIX COCTABHBIX YacTel 3JIeKTpoKapanorpada spiseTcs:
a) KOHTYp TMalyeHTa
b) renepaTop CHHYCOHMIAIBEHBIX KOJICOaHMIA

C) SJIEKTPOHHBIA YCHITUTEIH

JIMTENbHOCTHIO UMITYJIbCA Ha3bIBAETCS:

a) MHTEpBaJ BPEMEHH OT Hayaljla OJTHOTO UMILYJIbCa JI0 Hayajia CJeIyoIero
UMITyJIbCa

b) uHTEpBaN BpeMEHH OT Hadalla UMITYJIbCa A0 KOHLA 3TOr0 UMITyJIbca

C) WHTEpBal BPEMEHH, B TEUCHHWE KOTOPOrO HANPSIKEHHWE HapacTaeT [0

MAaKCUMAJIBHOI'O 3HAYCHUA

[pocreiimias GyHKIMOHAIBHAS CXeMa MPUOOpa MEAUIIMHCKON TUArHOCTUKH
COCTOUT M3 MOCJIEIOBATSIBHOCTH YCTPOMCTB:

a) TeHepaTop — npeodpa3oBaTesib— YCUIUTEIb

b) ycrpoiicTBO chéMa — DJIEKTPOHHBIM YCHIUTEIb — YCTPOMCTBO

0oTOOpakeHHs HHPOPMAIUH



C) 3JEKTPOHHBIN YCUIIUTENb — JTAaTYNK —> CAaMOIIHCEI]

[py ycHIEHUHN ANIEKTPUYECKHUX CUTHAJIOB yCHIIUTEIIEM:

a) He JIOJDKHA U3MEHAThCS (JopMa yCHITMBAEMBIX CUTHAJIOB

b) He NOJDKHA U3MEHSATHCS aMILIUTYJa YCHINBAEMBIX CUTHAJIOB
C) HE J0JDKHA U3MEHATHCS MOIIHOCTD YCHIIMBa€MbIX CUTHAJIOB

d) momxHO OBITH KI3MEHEHHE YaCTOTHl YCHIIMBAEMOTO CUTHAIA

[Tpu YBY — tepanuu, BO3ACHCTBYIONIMM Ha YeJI0BeKa (haKTOPOM SBIISETCS:
a) DNIEKTPOMAarHUTHbIE BOJIHBI

b) nepeMeHHOE AIIEKTPUIECKOE MOJIe

C) epeMeHHOe MarHUTHOE I10JIe

d) nepeMeHHBIN IJTEKTPUUECKUI TOK

€) MMOCTOSTHHBIN 3JIEKTPUIECKUI TOK

[pu nuaTepmum, BO3ISHCTBYIOIINUM Ha YeIOBEKa (haKTOPOM SIBIISIETCSL:
a) DIIEKTPOMArHUTHBIC BOJIHBI

b) mepeMeHHOe EKTPUIECKOE TI0JIE

C) epeMeHHOe MarHUTHOE I10JIe

d) nepeMeHHBIN IJTEKTPUUECKUI TOK

€) OCTOSTHHBIN AMEKTPUIECKHUI TOK

[pu MHIYKTOTEPMIH, BO3ACHCTBYIONINM Ha YelloBeKa (PakTOPOM SIBIISETCS:
a) DIIEKTPOMArHUTHBIC BOJIHBI

b) mepeMeHHOe EKTPUIECKOE TI0JIE

C) IepeMEHHOE MarHUTHOE TOJIe

d) nepeMeHHBIN IJTEKTPUUECKUI TOK

€) OCTOSTHHBIN AMEKTPUIECKHUI TOK

I[Mpu CMB u JIMB — Tepanuu, BO3ACHCTBYIONIMM Ha YeJOBEKa (PaKTOpOM



SIBJISIETCSL:
a) 2JIEKTPOMArHUTHBIC BOJTHBI
b) mepeMeHHOE AMEKTPUIECKOE TI0JIE
C) epeMeHHOe MarHUTHOE I10JIe
d) nepeMeHHBIH JTEKTPUUECKUI TOK

€) MMOCTOSTHHBIN 3JIEKTPUIECKUI TOK

[1pu ranbBaHU3aLUK BO3ICHCTBYIOIINM Ha YeIOBEKa (PaKTOPOM SIBIISICTCSL:
a) DIIEKTPOMArHUTHBIEC BOJHBI

b) mepeMeHHOE AMEKTPUIECKOE TI0JIE

C) epeMeHHOe MarHUTHOE I10JIe

d) nepeMeHHBIH JIEKTPUUECKUI TOK

€) OCTOSTHHBIM MEKTPUIECKUI TOK

IIpumenenne YBU — Ttepanuu Ha d4acTroTax, HOpHUHATEIX B Poccuwy,
3¢ exTUBHO TSI TpOTpeBa:

a) IM3JIEKTPHUUECKUX TKaHEeH opraHu3Ma 4ejJoBeKa

b) mpoBoASIINX AIEKTPUIECKUI TOK TKaHEH OpraHn3Ma YeloBeKa

¢) c1a0bOIPOBOIAIINX TKAaHEH

[Ipumenenune meroaa quarepMuu SGGEKTUBHO JUISL TPOTPEBa:
a) c1a0OoMPOBOISIINX TKAHEW OpraHu3Ma 4elloBeKa
b) IpOBOIAIINX IMEKTPUUSCKHN TOK TKAaHEH OpraHH3Ma YelIOBeKa

C) MCTO/JL YHUBEPCAJICH, IIPUMCHACTCA U B IICPBOM, U BO BTOPOM ClIydasax

[Mpumenenne MeToa HHIYKTOTepMHU 3(G(GEKTUBHO LIS IPOTrPeBa:
a) IUAJIEKTPUYECKIX TKaHEeH opraHu3Ma 4eJoBeKa
b) mpoBOISIINX DIEKTPUYECKUN TOK TKAHEH OpraHu3Ma 4ejoBeKa

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



Jlatuuku, B KOTOPBIX TMOJ BIMSHUEM H3MEPSEMON HEINEKTPUUECKOM
BEJIMYMHBI IPOUCXOIUT U3MEHEHUE OHOTO U3 €ro MapaMeTpoB, Ha3bIBAIOTCS:
a) aKTUBHBIMU

b) maccuBHBIMH

JlaTunky,  KOTOpble  TPEoOpa3yroT  HEIJIEKTPHUUECKHE  BEITMUHHBI
HETIOCPEACTBEHHO B JIEKTPHUYECKHE (TOK, HAPSHKEHNE), HAa3bIBAIOTCSL:
a) aKTUBHBIMHU

b) maccuBHBIMHE

Kakoli u3 mepeuuclIeHHBIX JJIEMEHTOB BXOIUT B COCTaB I€Heparopa
CUHYCOUIaJIbHBIX KOJIeOaHMA?

a) PIEKTPUUYECKUN BEHTHIIb

b) konebarenbHBINA KOHTYP

C) MEKTpUUYECKUN PIIIBTP

d) matumk?

Kakoe (usnueckoe sBJICHUE UCTIONB3YETCS IS TIOJYYSHUS] HHIYKIIMOHHOTO
TOKA B KOJIEOATEIbHOM KOHTYpe?

a) TEPMODJICKTPOHHON dIMUCCUH

b) aeKkTpoMarHUTHOW UHTYKIIUU

¢) mpeoOpa30BaHusl TEILIOBOM SHEPTHUHU B AIEKTPHUYECKYIO?

WneanbHbIH KOIe0aTENBHEBIN KOHTYP COCTOUT U3:
a) KOHJIEHCATOpa U aKTUBHOTO COMIPOTUBIICHHUS
b) KaTyImKu WHIYKTHUBHOCTH M KOHJCHCATOPA

C) HCTOYHHKA TOKA W KaTYIIKH UHIYKTUBHOCTH

d) aKTUBHOTO CONPOTHUBIECHUS U KATyIIKH HHAYKTHBHOCTH

KonTyp nanmenTa B anmmapatax YBY - Tepanuu u MHIYKTOTEPMUH:



a) TIOAKITIOYEH HETOCPECTBEHHO K aHOJHOM LIeTTH F'eHepaTopa
b) HHAYKTHBHO CBsI3aH C Koje0aTelbHBIM KOHTYPOM I'eHepaTopa

C) BKIIIOYCH B II€TIh CMEIICHUS TPHO/Ia

KonTyp namnuenra B annaparax ans YBU-tepanuu u HHAYKTOTEpMUU Tepe
MIPOBEICHHEM IPOLEAYPbI HACTPANBAETCSI:

a) Ha 9acTOTY KOJIe0aTeIbHOTO KOHTYpa TeHepaTopa

b) Tak, 4TOOBI BBIIOIHWIOCH aMILUTUTYAHOE YCIIOBHE T€HEpaIun

C) Tak, YTOOBI BBIIOJHWIOCH (Da30BOE YCIIOBUE T'€HEPALIUH

UYacrora kosiebaHuii TepameBTuueckoro koHTypa YBU — anmapara
OIpeemsieTcs:

a) DIEKTPOEMKOCTBIO KOHAEHCATOpa W HMHAYKTUBHOCTBIO  KATYLIKH
WHIYKTHBHOCTHU TE€PAIEBTUUECKOTO KOHTYpa

b) gactoroit konebanuit LC -rerepaTopa

¢) TertoBbIM 3((eKTOM P MPOBEACHNH TEPATIEBTHYECKOM POy pPhI

CoOCTBeHHYIO 4YacTOTy KoJjieOaHMi TepaneBTHYecKoro KoHTypa YBY —
amnmapara MOXHO BbMHCIHTH 110 (Gopmyie (L u C — HHAYKTUBHOCTD U EMKOCTb

KOHJICHCATOpa):

Kakue uckaxenus Oyayr nHabironatbes anst Usx = 0,01Cos(27-50t) [B] B
yeunmrene ¢ nosiocoit mpomyckanus 0,1 - 100 I'm u Ukp = 0,02 B?

a) aMIUIUTYHbIC

b) aMIIUTYIHBIC B YaCTOTHBIC

C) YaCTOTHEIC

d) uckaxxenwuii He Oyner?

AMIUTATYJHBIX UCKa)KEHUH YCUIIMBAEMOTO CUTHANIA He OyJIeT, eciu:

a) Usx > Ukp



b) Usx < Ukp

YacTOTHbIC HCKAKEHUS MOTYT HAOIFOIATHCS MPU YCHIICHHH:
a) TOJNBKO MPOCTBIX CHTHAJIOB
b) TONBKO CIIOXKHBIX CUTHAJIOB

C) MOOBIX CUTHAJIOB

Ha Bxon ycunurenst ¢ monocoit mpomyckanus 10 - 200 I'm u Uxp = 0,05 B
MOJIaeTCsl CHHYCOMIAJIbHOE HampsbkeHue ¢ yactoToit 500 ['m u amrummtynoit 30 mMB.
Kakue uckaxenus OyayT HabI0AaTbCA VI 3TOTO curHana?

a) aMIUIUTY/IHbIC

b) yacToTHBIC

C) aMIUIUTYAHBIE U YACTOTHBIE

d) Huxaxue?

YacTOTHBIX NCKaKEHUH yCHIIMBAEMOT0 CUTHaJIa He OyJleT, eciu:
a) aMIUINTY/a HalpsDKEHUS He TPEBBINIAET KPUTHYECKOTO 3HAUCHHS
b) Bce 4acTOTHI €ro CrIeKTpa HaXOAATCs B IIPEAeax MOJIOCH TPOIYCKaHHS

¢) KO3 PUIMEHT YCUIICHUS] HE MEHSIETCSI B TIpeiesiax IT0JIOCHI MPOITYyCKaHUs

AMIUIATYJHBIE UCKAKEHUSI MOTYT HAaOJIOIAThCS IPU YCHIICHHH:
a) TOJILKO MPOCTHIX CUT'HAJIOB
b) TONBKO CHOXKHBIX CHTHAJIOB

C) TeX U JPYyTuxX

DopMUPYIOIINE [ENH MPeHA3HAYCHBI JIJISL:
a) TeHepPUPOBAHUS UMITYJIECHBIX HAMIPSKSHUN
b) nmpeoOpazoBanust (HOPMBI UMITYJILCHBIX M CHHYCOUAATbHBIX HAMPSKEHHUHA

¢) npeoOpa3oBaHus GOpMbI TOIBKO CHHYCOMJAIbHBIX HANPSDKEHUH



YcnosueM auddepeHpoBaHus TPSIMOYTOIBHBIX UMITYJIBCOB HAPSIKECHUS
RC - uenbto sBisietcs (R — omuueckoe comportuBinenne, C — 3IEKTPOEMKOCTD
KOHJIEHCATOpa):

a) JUIMTEeNLHOCTh uMImynbca > RC

b) mmrenbHOCTh MMITyIbCa >> RC

) JUINTENBHOCTH nMIynbea < RC

d) nmurensHOCTH MMITyITECa << RC

Ilpu auddepeHIPOBAaHUN TPSMOYTOJBHBIX HMITYJIBCOB  ITONYYatOTCS
UMITYJIBCBIL:

a) OCTPOYTOJIbHBIC OAHOIOJISIPHEIE

b) ocTpoyrosbHbBIE Pa3HOIOJISPHEIE

C) TPEyTOJIbHBIE OJHOMOJISIPHBIE

[Tpu UHTErPUPOBAHNY MTPSIMOYTOIBHBIX UMITYJIbCOB IOJIYYAIOTCS UMITYJIbChI:
a) OCTPOYTOJIbHBIE OJTHOIOJISIPHBIC
b) ocTpoyrosbHBIC Pa3HOIOISIPHBIE

C) TPEyTOJILHBIE OHOTIOJISIPHBIE

VYcioBreM MHTETpUPOBAHUSI MPSIMOYTOJIBHBIX UMITYJIbCOB HanpspkeHus RC-
uensio sBisercss (R — omwmdeckoe compotuBnerne, C — 3IEKTPOEMKOCTH
KOHEHCATOpa):

a) JUINTeBHOCTH nMiynbea < RC

b) mmrensHOCT MMITyNbca << RC

C) JUTUTENHLHOCTH UMITyJIbca > RC

d) amurensHOCTH MMITYITECA >> RC

€) IIUTeIhHOCTh uMmyisca = RC

Kakasg u3 asnexrpuueckux nemnei, m300paxEHHBIX Ha CXEMax, SBIAETCS

HHTETPUPYIOIICH?



Kakas wu3 DJICKTPUICCKUX I.Iel'[eﬁ, I/I306pa)KéHHLIX Ha CXEMax, SBJISICTCA

T epeHnrpyronen?

Kakas nenp nzo0paxxena Ha cxeme?
a) HHTETPUpPYIOIIas
b) muddepernmpyromas

C) HU Ta HH Apyras’?

Kakas nenpb nzo0paxxena Ha cxeme?

a) UHTEeTpUpyoIas
b) muddepenuupyromas

C) HU Ta HH Apyras’?

NwMirynscHOE HampspkeHUe, n300paxEHHOE Ha rpaduKe, UMEET aMITTUTYY:
a) 30 MB
b) 20 MB

¢) 60 MKc

HmmynbscHOe HanpshkeHue, n300pak€HHOe Ha rpadike, UIMEeT [UIMTEIbHOCTD
UMITyJIbCA:

a) 40 mkc

b) 10 mxc

¢) 20 mkc

NmnynbcHoe HanpsikeHue, n300pakEHHOE Ha rpaduke, UMEeT JIUTeTLHOCTh
nay3bl:
a) 10 Mkc

b) 20 mkc



¢) 40 Mxc
d) 60 Mkc

VMmynecHOE HampshkeHue, n300pak€HHOe Ha rpaduKe, HMEeT ePHOLI;
a) 10 Mxc
b) 20 mMxc
¢) 40 Mxc
d) 60 mkc

OcHOBO#1 TPHOOPOB IS PETHCTPAIMH  BBICOKOYACTOTHBIX MPOIECCOB
SIBJISIFOTCSL:

a) CaMOITUCIIBI

b) akTUBHbBIE U TACCUBHbBIE TATYUKU

C) 2JIEKTPOHHO-JTyYeBbIC TPYOKH

d) reHepaTOpBI CHHYCOUIATHHBIX KOJICOAHUI

OCHOBHBIMH XapaKTEPUCTUKAMU YCTPOWCTB PETUCTPALUH U OTOOPaKECHHS
uH(OpMaLUH ABJISIOTCS:

a) pa3Mepsl YCTPOICTBA OTOOpakeHUs] UH(OPMALIMU U 4yBCTBUTEIILHOCTh

b) ckopocTb "pa3BepTKH" PErUCTPUPYEMOTO CUTHANIA BO BPEMEHH U IMANa30H
4acTOT

C) YyBCTBUTEIBHOCTD U JUANA30H PETUCTPUPYEMBIX YaCTOT

K HHM3K0YaCTOTHBIM yCTPOMCTBAM OTOOPAKCHUS HHPOPMAITUH OTHOCSATCS:
a) 3JEKTPOMEXaHITICCKUE CAMOTIHCIIBI

b) HCTOYHMKH TIEPEMEHHOTO TOKa

C) JaTYUKH

d) ycunurenu

YyBCTBUTENBEHOCTBIO YCTPOHCTB OTOOPaXEHHUS U PETHUCTPAIIMU HH(POPMALHN



SIBJISIETCSL:

a) OTHOIICHUE YAaCTOTHI OTOOPAKAEMOTO INEKTPUYECKOTO CUTHala K €ro
aMILTUTY e

b) oOTHOlIEeHWE aMIUIMTYIbl OTOOpPKEHHOrO CHrHAJAa K aMIUIATYJE
0TOOPaKaeMOr0 AIEKTPUIECKOTO CUTHANA

C) TpOW3BEACHHE AaMIUTUTYIbl OTOOPAXEHHOTO CHTHala ¥ aMIUIATYHABI

0T06pa>1<aeMor0 QJICKTPUYECKOT'O CUrHalia

3aBucumocth ko3¢ ¢ummenta  uyBctBurenbHocTH  (K)  ycTpolicTBa
OTOOpaXeHHA M perucrpauuu HMHGOPMAIMU OT YacTOThl OTOOpPaKaeMoro

anekrpudeckoro curnaia (f) umeer Bun:

KonTyp nanuenTa B anmapatax YBY - Tepanuu u HHIYKTOTEPMUH:
a) MOJIKIFOYEH HEMOCPEICTBEHHO K aHOAHOM IeTI TeHepaTopa
b) MHAYKTHBHO CBsI3aH C KOJIeOATEIHHBIM KOHTYPOM T€HEpaTopa

C) BKJIIOYCH B LICTIb CMECUICHUA TPpHUOJa

VYcnoBueM cornacoBaHus KOHTypa IMAMEHTa U reHepaTopa B anmnapare Y BU
SIBIIIETCS:

a) aMIUIMTYAHOE YCIOBHE TeHepaluHl HIEKTPOMAarHUTHBIX KoyeOaHWi B
KOHTYype reHepaTopa

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

¢) (azoBoe yciioBHe reHepaluy IMEKTPOMArHUTHBIX KOJIeOaHWH B KOHTYpe
reHeparopa

d) coBnaneHne aMIUTMTYAHBIX YCIOBHH B KOHType TeHepaTropa M B KOHType

nayreHTa

L[aT‘II/IKI/I SABJIAIOTCA DJICMCHTOM:

a) TepaneBTHYECKOU armapaTypbl



b) nuarmocTudyeckux npuOOpPoOB

C) DIEKTPOCTUMYIATOPOB

TumoBas 670K — cxeMa 3IEeKTPOHHOT0 IMarHOCTUYECKOTO MPUOOpa BKIIOYAET
B ce0s clrieryrolue 00s3aTeNnbHbIe 3JIEMEHThI:

a) yCTPOHCTBa ChEMa — KOHTYP MALMEHTa — YCTPOHCTBO OTOOpPAXEHUS H
peructpanuy nHGOpMaIUN

b) ycunuTens 31eKTpUIeCKNX CUTHAIOB — YCTPONCTBA ChEMa — YCTPOHUCTBO
0TOOpa)KeHHS U perucTpanuy HHpopMauu

C) yCTpoilcTBO chéMa — YCHJIMTENb — YCTPOMCTBO OTOOpakeHHsS U

perucrpanuu uHGOpMaIUU

Ilpu yCHIIEHHH CHHYCOHWAATBHBIX 3SJIEKTPUYECKHX CHTHAIOB BO3MOXKHBI
CIICTYFOIIHE HCKAKCHHUS:

a) TOJIbKO aMIUTUTYIHbIC

b) TomBKO WacTOTHEIE

C) aMIUTUTY/IHbIC U YAaCTOTHBIC

d) ¢a3oBbIc 1 9aCTOTHEIC

TepameBTudeckuii MeTOJ, B KOTOPOM BO3ICHCTBYIOUINM Ha YeJIOBEKa
(hakTOpoM  SIBIISIETCS MEPEMEHHOE BBICOKOYACTOTHOE DJJIEKTPUUECKOE IIOJIE,
Ha3bIBAETCSI:

a) METOJIOM MHIYKTOTEPMHUHU

b) meronom YBY — Tepanun

C) METO/OM JHaTePMUH

d) MeTomoM raylbBaHU3ANNN

TepameBTudeckuii MeTOJ, B KOTOPOM BO3ICHCTBYIOUINM Ha YeJIOBEKa
(hakTOpOM SIBJISIETCSI IEPEMEHHOE BHICOKOYACTOTHOE MAarHUTHOE TI0JI€, Ha3bIBACTCS:

a) METOJIOM MHAYKTOTEPMUHU



b) meronom YBY — Tepanmu
C) METOJOM AUATePMUH

d) MeTomOM rajibBaHHU3aLUN

TepaneBTudyeckuil MeTOJ, B KOTOPOM BO3ICHCTBYIOLIMM Ha YeJOBEKa
(akTOpOM SBIAETCA TEPEMEHHBIH BBICOKOYACTOTHBIM OJIEKTPUYSCKHH TOK,
Ha3bIBACTCSL:

a) METOJIOM MHAYKTOTEPMUH

b) meronom YBY — Tepanmu

C) METOAOM AUaTEePMHUH

d) MeTom0M rajibBaHHU3aLUN

TepameBTudeckuii MeTOJ, B KOTOPOM BO3ICHCTBYIOUINM Ha YeJIOBEKa
(haKTOPOM SBISAETCS MOCTOSHHBIN AIIEKTPUICSCKUNA TOK, HA3BIBACTCS:

a) METOZIOM MHIYKTOTCPMUH

b) meronom YBY — Tepanuu

C) METO/OM JHaTepPMUH

d) MeTomoM ralbBaHU3AINH.

O1neHoYHBIE CPEACTBA JJIsl TEKYIIEH aTTecTAluu

Tekymias arrectauust CTYJEHTOB 10 AUCHMILIMHE «MeauuuHcKas
JJIEKTPOHHUKA» IPOBOIUTCS B COOTBETCTBHH C JIOKAJIbHBIMA HOPMAaTUBHBIMH aKTaMHU
JAB®Y wu sBusercs oOs3arenpHON. Tekymas arrecTanuss MO JUCHUIUINHE
«MeauuHCKas 3JIEKTPOHUKa» MIPOBOIUTCS B (pOpMeE KOHTPOJIBHBIX MEPOIPHATHH
(ycTHOTO OmpOCa, 3amUTHl KOHTPOJBHOH pPabOTHI, OKJIaNa-TIPE3EeHTALUH) I10
OLICHMBAHUIO (PAKTUUECKHUX PE3yIbTaTOB OOYUYEHUs CTYAEHTOB U OCYILIECTBIIACTCS
BEYIIUM IIPENOAABATENEM.

OOBbeKTaMy OLIEHUBAHUS BBICTYHAIOT:

- yqe6Haﬂ JUCIHHUIIIINHA (aKTI/IBHOCTb Ha 3aHATUAX, CBOCBPEMEHHOCTDH



BBINOJIHEHNST PA3JIMYHBIX BUAOB 33IaHUM, TOCEIAeMOCTh BCEX BUJIOB 3aHSITHH 110
aTTeCTyeMOH TUCLUILIMHE);

- CTEIIeHb YCBOCHHUS TEOPETUUECKUX 3HAHUI;

- YPOBEHb OBJIAQJCHHS NPAKTUYECKHMMH YMEHHMSAMH M HaBBIKAMU II0 BCEM
BUaM y4eOHOH paboThl;

- pe3yIbTaThl CAMOCTOSITEIIEHOW PaOOTHI.

KoHTponbHbIE BOIIPOCH! I TEKYIIEH aTTeCTalul

1. HcToyHWKM OMOCHUTHAIOB »JJIEKTpUYecKoi mnpuponsl. [loHsATHE O
6uonorennuanax (bIT). Dnexrprueckne XxapakTepuCTHKH HCTOYHUKOB BIT.

2. OnexTpuyecKue JaTYMKU B MeauLuHe. [IpuHiun padoTel, ycTpoicTBo,
pasHoBHAHOCTH. [lapaMeTphl JaTYMKOB U IOMEXH, CBA3aHHBIE C UX IPUMEHEHUEM.

3. Knaccupukanus mnoMex mpu 3IEKTPOPHU3HMUYECKHX H3MEPECHUSX.
[IpuuuHbl, TpUMEPHL.

4. CropoHHHE TIOMEXH TIpH DJIEKTPOPHU3MUECKHX HW3MEPEHUs X Ha
6rooobekTe. CriocoObl 3aIUTHl OT CTOPOHHHX ITOMEX.

5. MeTtoandeckue TOMEXH TPH DBJIEKTPO(PHU3MIECKHX H3MEPEHHSAX Ha
6rooobekTe. CriocoObl 3aIUTH OT METOAMYECKHX TIOMEX.

6. CrpyKkTypHas cxema M3MEpHUTeNs OnornoreHIHanoB — ycuaurens bIT
(YBII). TpeboBanus k xapakrepuctukam Y BII.

7. [Nonstue 00 ananoro-unppoBoM npeodpazoBanuu. Juckperusanus u
KBaHTOBaHUe. AnieprypHoe Bpemsi. Kiaccudukarus AL

8. Cratuueckune mapametrpel AL JIunamudeckue mapametpsr AIIIL.
Mymer ALl CrpykrypHas cxema, MPHHIUI JEHCTBHS W  TapaMeTpsl
napaensHeix AL O6nactu nmpuMeHeHusI.

9. ALIT nocnenoBaTebHOTO CYETa | IOCIIEI0BATEIBHOTO PUOIIKEHHSI.
CrpykTypHass cxema, TPHHUMN JCWCTBHUS, TapamMeTppl W  OCOOCHHOCTH
nocienoBatenbHbIx AL paziauanoro Tuna. O6gacTé MpUMEHEHHS.

10. Mmuorocrynenuarsie  ALI[l. MHOroTakTHble  MOCJIEIOBATEILHO-

napaiuiensHbsie ALIL. Konseepnsie AL, CtpykTypHas cxema, MpUHIUI JeHCTBHA,



napaMeTpsl ¥ OCOOCHHOCTH IOCIEA0oBaTeNbHO-apawieabHbix ALIT pazmimynoro
tuna. O6aactu npuMeHenus. He BBogum

11. MHwurerpupyromue ALl kak crioco6 60pbOBI C ITyMamMu M MOMEXaMH.
Wnrerpupytonue curma-gensta AL u ux paznoBunHoctu. CTpyKTypHas cxema,
NPUHIMIT eHCTBUS, mapameTpsl U ocodeHHocTu curMma-aenbra AL[Il. O6xactu
PUMEHEHHS.

12. Tlomstme o uudpo-aHamoroBoM TnpeodpazoBanun. CraTHYecKue
mapametpsl LIAIL. Junamudaeckme mapamerpsl LIAIL I[lymer LHAII. Oo6nactm
MPUMEHEHHUS.

13. CrpykrypHble cxeMmbl, npuHIMI aedcTBus W mapamerpsl LAIT c
CYMMHPOBaHUEM BECOBBIX TOKOB. OCOOEHHOCTH CXEMOTEXHUYECKHUX PEIICHUI.

14. Tloustne o mukpokoHTposuiepax. Knaccudukanus u crpykrypa MK.
Hasnauenue cTpyKTypHBIX 371eMeHToB MK 1 HX pa3HOBUAHOCTH.

15. Tlomstme o mponeccopHoM sape. Knaccmbukamms apXuTeKTypbl
nporeccopHoro siapa. CocTaB M Ha3HAUYEHHE CTPYKTYPHBIX JIIEMEHTOB
IPOLIECCOPHOTO SAAPA.

16. RS- u UART-nporokonsl oOMeHa JaHHbIMH. Ha3HadeHwue.
Opranmzanmsi W XapaKTEPUCTHKH NPOTOKOJOB Ha (U3UYECKOM YpOBHE.
OcoOeHHOCTH OpraHM3allMd INPOTOKOJOB HAa JIOTMYECKOM YPOBHE U YpPOBHE
MIPIIIOKEHUH.

17. USB-mporokon oOveHa naHHbiMH. Ha3nauenue. OpraHuzaius u
XapaKTEePUCTUKH NPOTOKOJIa Ha (PU3MYECKOM ypoBHE. OCOOEHHOCTH OpraHHU3allin
MPOTOKOJIA HA JIOTHYECKOM YPOBHE M YPOBHE IPHIIOKEHHUH.

18. 12C- wu CAN-nporokossl o0OMeHa JaHHbIMH. Ha3HadeHwue.
Opranmzanmsi W XapaKTEPUCTHKH NPOTOKOJOB Ha (U3UYECKOM YpOBHE.
Oco0eHHOCTH OpraHW3alyd TPOTOKOJOB Ha JIOTHYECKOM YpPOBHE M YpPOBHE
MIPIIIOKEHUH.

19. 3agauun uudpoBol QuUIBTpAMM B MEIUIMHCKUX SJICKTPOHHBIX
cuctemax. [lomexu W WIyMBl Kak CilydailHble MpOIECCHl. benbrii mym u ero

(unprpanus. YCcuieHue myMoB Mpu QUIBTPALUH.



20. TlonATHe O HEPEKYpPCHBHBIX M PEKYPCHBHBIX HU(PPOBBIX (PHIBTPAX.
CTpyKTypHbIe CXeMbl U(POBLIX (HUILTPOB.

21. VMmnynbcHas peakuus WACAIBHOTO M PEealbHOro (GMIIbTpa, IOHATHE O
yactore HalikBucra ¥ TIJ1aBHOM YacTOTHOM juanasone. SBinenue ['mbOca u
IPUMEHEHNE BECOBBIX (DYHKIMH.

22. OnrtuManbHas ¢dunpTpanus. Tpu OCHOBHBIX KpUTEpUs
ONTUMANFHOCTH. YCJIOBHE onTuMainbHOCTH. CHcTeMa JHMHEHHBIX YpaBHEHHH
¢unprpa Kommoroposa-Bunepa.

23. DTambl METOIWKH PAcyeTOB HEPEKYPCHBHBIX IHU(PPOBBIX (DHUIBTPOB.
Pacuer xo3(uIMEHTOB, UMIyIbCHAs pEaKLHs, YacTOTHAas XapaKTepUCTHKa Ha
npumepe ¢ubTpa MHK 1-ro nopsiaxa.

24. OxapakTepu3yWTe OCHOBHBIE THIIBI JaTYMKOB, HCIOJb3YEMBIX B
MEIULIMHE U OMOIIOTUU.

25. Jlaiite ompeneneHWe BEIMYMHAM: MOTPEHIHOCTh IMpeoOpa3oBaHMs,
TOYHOCTH M JIMAINa30H, NOPOT 4yBCTBUTEILHOCTH.

26. l3MmepuTenbpHbIE ~ LeMd  NPSAMOIO W yPaBHOBEIIMBAIOIIETO
npeoOpa3oBaHusL.

27. OxapakTepu3ylTe yCTPOWCTBO M OCHOBHBIC IapaMeTphl JJIEKTPOJIOB
ANIEKTPOKapaAorpadoB u 3eKTpodHIedanorpadoB, METAINIECKUX U CTEKIISTHHBIX
3NEKTPOAOB VISl PETUCTPALIMU BHYTPUKIETOYHBIX U MEMOPaHHBIX MOTEHIIUAJIOB.

28. PesucTuBHBIE TJATYUKU.

29. TlonympoBomHHKOBEIE (poTOnpeoOpa3oBaTean U UX HCIOJIb30BAHUE B
MEJIMLIMHCKON armapaTrype.

30. OxapaxTtepusyiite 00JIaCTH IPUMEHEHHUS TEPMOJIATYNKOB B MEIUIIMHE.

31. [IIbe3oasiekTpuueckre  MpeoOpa3oBaTeNd:  NPUHLUN  JIEHCTBUS,
KOHCTPYKIIUH, TUIIOBOE MPUMEHEHHE B TEPANCBTUUECKOH W JHArHOCTHYECKOM
anmapartype.

32. Ilomyunte OCHOBHBIE COOTHOILICHUS, XapaKTEepU3yHOLIHe AEHCTBUE

0OpaTHBIX CBSI3€H Ha MapaMeTPbl U3MEPUTENHFHOTO YCUIIUTEIA.



33. Omnuummre ycTpoHCTBO U IPUMEHEHNE U3MEPHUTEIBHBIX MOIYJIATOPOB U
JEMOAYJISATOPOB.

34. TIlpuBemute U OOBSICHUTE TUIOBBIE CXEMBbI (HIBTPOB B ammapaTtype
OUOMEUIIMHCKOTO Ha3HAYCHMSI.

35. OxapaxTepusyiTe OCHOBHBIE CXEMBI IOCTPOEHHS I'€HEPaTOPOB.

IIpumepHBIii IepeYeHb BONPOCOB K 3a4eTy
B 7 cemecTpe

Tema 1. Beemenue. OCHOBHBIE TEPMUHBI W TIOHATHS DIIEKTPOTCXHHUKH U
ANEKTPOHUKU

1. ba3oBble 3aKOHBI AIEKTPOHHOMN TEXHUKH.

2. OCHOBHbIE TOHSTHS, XapaKTEPUCTHUKH W COOTHOIICHUS: KOI(PPHUIIUEHT
nepeaayn, GUIbTPaIKs HUKHUX U BEPXHUX YaCTOT.

3. OnepannoHHBI YCHINTETh KaK OCHOBAa JJCKTPOHHBIX YCTPOMCTB.
OcHoBHble xapakTepucTukd OVY: BXOINHOE U BBIXOJHOE COMPOTHBIICHUS,
HANPSDKEHUST CMEIEHUS W Jpeiida, BXONHBIE W BEIXOJHBIC TOKH, YaCTOTHEIC
CBONCTBA.

4. CTpyKTypHas cXeMa H3MEpHUTEIsl OHOMOTCHIUANIOB — ycmiautens bII
(YBII). TpeboBanus k xapakrepuctukam Y BII.

5. Jlunelinble U HeNMHEHHbBIE aHAJIOTOBBIE CXeMbl Ha 0a3e aHanoroBbix OY:
WHBEPTHUPYIOIINE U HE HHBEPTUPYIOIIUE YCUIUTEIH,

6. Jlunelinble U HENMHEHHbBIE aHAJIOTOBbIE CXeMbI Ha 0a3e aHanoroBbix OV:
CyMMATOPHI, HHTETPATOPHI, aKTUBHBIC (DMIIBTPBI, KOMITAPATOPHL.

7. OCHOBHBIC TOHATHS, XaPAKTEPUCTUKH W COOTHOIICHHUS: KO3(PQPUITCHT
ycwiteHus: tudpepeHnmansHoro curaaina, KodgGUIueHT ociabieHus cnH()a3HOTO
CUTHAJA, KOA((UITUSHT PEKEKIINH, YaCTOTHEIC CBOHCTRA.

8. UHCTpyMeHTaIbHBIN YCUINTENh, pacueT mapaMeTpoB.

Tema 2. IousiTHe 0 cUrHaNIaX OUOJIIOTHYECKOTO IPOUCXOXKICHHUS (2 yac).



1. U3nyueHns yenoBeka u Mopoxaaroniue Gu3ndeckue moisi, UCroab3yeMble
JUISl IMATHOCTHKU W TEpPaIiH.

2. Knaccudpukanus mno Buay NEPBUYHBIX CHUTHAIOB (OMOMOTEHIIMAIEI,
JNIEKTPOIPOBOJAHOCTh, ~ OMOMEXaHWYEeCKWe M aKycTHdeckue  IPQeKTsl,

OMOMAarHeTH3M M Jp. BUJIbI U3TYUYEHUH U PU3HMYECKHUX TIOJEH ).

Tema 3. buonoTennuans! kak ocHOBHOH B bC n ux n3mepenue (2 gac).

1. DnekTpuyeckoe TIOJIE - OCHOBA MPOSBICHUS JKU3HEACATCIHHOCTH.
[Tpoucxoxnenne OMOMOTEHIIMANIOB, SKBUBAJICHTHAsA cxeMa ucTouyHuka bIT.

2. BI1 pa3nu4HbIX GYHKIMOHAIBHBIX TPYII )KU3HEACATEIILHOCTH: UX (hopMa,
AMIUIMTYAHBIH M YacCTOTHBIM auana3oHsl NposiBieHus. CrnocoObl U MpoOiIeMsbl
peructpauuu BII.

3. DNeKTpoAbl Kak JaT4MKH Tpu peructpauuu BII: Bumbl, ocoOGeHHOCTH
peayu3anuy, YKBUBAJCHTHBIC CXEMbI, METPOJIOTUYECKHE TPEOOBAHUS.

4. DNeKTpOaHBI MOTEHIHMAd Kak (PakTop CHCTEMAaTH4eCKOM M CIydaiHOM
MOTPEIIHOCTH U3MEPCHHUSL.

5. O600meHHas SKBUBaJIcHTHAs cxema u3Mepenust b1 ¢ 6mooonekra.

Tema 4. Tlomexu npu U3MEPEHUsIX Ha OMOJIOTUYECKUX 00beKTax (2 vac)

1. Ilpupoga ¥ UCTOYHUKH TOMEX TPU INEKTPOYU3UOIOTHUECKUX
UCCIIEIOBAHUAX

2. Knaccudukamus BI1 Ha ocHOBe 000OMICHHON ASKBHBAJICHTHOW CXEMBI
W3MEpCHHUSL.

3. OpraHu3alMoOHHBIE W METONOJOTHYCCKHE MYTH WCKIIOYCHUS WK
ocnalieHus! oMex.

4. TpeboBanus k BXoHbIM LiensiMm MIT: BXoiHOE conpoTuBiieHHe, pazdaiaHc
BXOJIHOTO CONPOTHUBICHUs, KOdQHIMEHT ocnabieHus CHH(A3HOTO CHUTHAIIA,

KO3 PUIIUEHT pEKEKIINH.



Tema 5. CxeMOTeXHHKA UCKITIOYCHHS WM OCIa0IeHUs oMex (2 Jac)

1. AnmapartHble MeToAbl O0OpPa0OTKM OHOMEJWIIMHCKAX CHUTHAJIOB Kak
cpencTBo OOpPHOBI ¢ TOMEXaMH.

1.1. DxpanupoBanue ¢ 3anyneHuem uepe3 OC

1.2. [IpuMeHeHne COTTIACYIOIIMX W HHCTPYMEHTAJIBHBIX yCUIIUTEIeH

1.3. CornacoBaHue CIEKTPAIBHBIX CBOMCTB CHTHAJla C YaCTOTHBIMH
XapaKTepUCTHKAaMH yCHIUTeNeH (aHanoroBas GpribpTpanus),

1.4. IIpumenenne TpanchOpMATOPHBIX U ONTHYECKHUX MPeoOpa3zoBaTeei.

2. OO0o0mIeHHbIE SKBHUBAJICHTHBIE M CTPYKTypHBIE cXeMbl. OCHOBHBIC
xapakTtepuctuku. CodoctBeHHbIe rymbl OY.

3. IlpuMeHeHHe BCIOMOraTENbHBIX YCTPOWCTB: BTOPHYHBIE HCTOYHUKU
MUTaHUs], YCTPOKMCTBA KaIMOPOBKH, YCTPOWCTBA 3aIIUThl OT MEPEHANPSIKSHUS 10

BXOJy.

Tema 6. Ludposas punpTparyst Kak CpeacTBo ocyadbieHns nomex (2 gac).

1. Hudpossie ¢unptper (LID). O6mme nonstus: HUD (KUX-punstpsr),
PH® (BUX-¢punbtpsr). 2. OcHoBHble noctomHcTBa L[®. MmmynbcHas peakiust
(unpTpoB. OYHKIINS OTKIHKA.

3. Omnpenenenrie UMITyJIbCHOM peakiuu. [lepenaTounsie pyHKIMH GUIBTPOB.

4. YacrotHble xapakrepuctuku ¢GuibTpoB. OOmmue mnonstus. OCHOBHBIC
CBOICTBA.

5. B3aumHasi KOHBEpTALMs TUIIOB (HIBTPOB. TUIIOBBIE METOABI pacyera M
ONTHUMU3ALUH HUITBTPOB.

6. [ToHsiTHE O: TTABHOM YacTOTHOM JiMana3oHe, yactore HalikBucra, ssBIeHUH
I'mbGca, BeCOBBIX (PYHKITHSX.

7. Ctpyxrypabie cxembl LID. I'padsr puiibtpoB. CoennHeHns: GUIBTPOB.

8. OunbTpsl ciydaiHBIX cUrHanoB. du3nyeckas CyMIHOCTb (HIBTPALUH

ryMoB U momex. 9. OcoOble Buibl PUIBTPOB: CrIKUBAIOIINE, ONITUMAIIbHBIE.



Tema 7. OO6oOmeHHast CTpyKTypHass cxema djekTpoHHoro MII
ANIEKTPO(U3N0IOrMIECKOT0 Ha3HaUeHus (2 Jac)

1. O6o0meHHas cTpykrypHas cxema snekTpornHoro MII. Kommonentst MIT
B CTPYKTYpE, KpaTKasi XapakTepucTrka (pyHKIMH, CBOMCTB U TpeboBanuii. OcoOble

1 001I[1e KOMIIOHEHTBI CTPYKTYphl MIT.

Tema 8. MHUKpPOKOHTPOIUIEPHl KaK CpPEACTBO HMHTEIUICKTyaJU3aluu

MEIUIIMHCKON TEXHUKH JIFOO0TO YpOoBHSA (2 9ac).

1. Ucropus pa3zButus MukpoxkoHTposepoB (MK), ux mecto, poab u
NEePCHEeKTHBBl B 00paboTKe MeAMIMHCKUX curHanoB. Kiaccudukanus ueneBoro
HaszHaueHns MK no pasmepy nansbix (8-mu, 16-u, 32-X) U CTpYKType KOMaH/
(CISC u RISC).

2. TloHsTHE O NPUHCTOHCKON U rapBapiackoil apxutekrype MK. Buasl
namaTi B MK, Ha3HaueHWe U1 0COOEHHOCTH.

3. [loHsATHE O CTPYKTYpE M OpraHU3aLUH POLECCOPHOTO sApa: apHYMETHUKO-
JIOTHYECKOE YCTPOHCTBO, aKKyMYJISITOPHI, IIMKINYECKOE CIBUTOBOE YCTPOHCTBO,
JIOTIOJTHUTENBHBIA YMHOXHUTEIb-CyMMaTOP, IIMHHASI CTPYKTYpa.

4. Buytpennee ycrpoiictBo MK Ha npumepe MK AT91SAM7256.

5. OcHOBBI COBpeMeHHOT0 porpaMmupoBanus MK: nporpamMMupoBaHue Ha
BBICOKOM YPOBHE, pa3HOBHJHOCTH KOMIIHJIATOPOB (Kak MporpaMMHble nakeTsl IAR,
Keil, GCC,), cocTaB makera UCXOAHBIX TEKCTOB.

6. IloHsATHE O MpPOrpaMMHO-AIMAPATHBIX CPEICTBAaX OTIAAKU MPOTrpaMM U

3arpy3ku B [1I13Y MK.

Tema 9. Unrepdetice mudpoBoro oOMeHa JaHHBIMU. 3aKiiodeHue (2 gac).

1. [IpumeHenne oOMeHa NaHHBIMU B HIU(POBOM QopMaTe Kak HeoOX0auMOe

ycinoBue pasButus MII, Kak Ha BHYTpPEHHEM YpPOBHE (MEXMHUKPOCXEMHBIH,

MeEKOJIOUHBIN), TaK U BO BHE.



2. TlepcreKTHBHOCTH TOCIENOBATENBHOTO OOMeHa, (GU3MYECKUil
JIOTHYECKUH YPOBHU OpraHU3aluy.

3. Illupoko pacnpocTpaHeHHbIE MPOTOKONBI MOCIEIOBAaTEIbHOIO OOMEHa:
UART, RS232C, RS485, USB, 12C, CAN - wucropusi pa3padOTKd U aBTODSI,
OCHOBHOE Ha3HauCHHE U TEXHUYECKHE HapaMeTpbl, 0COOCHHOCTH (U3NYECKOTO U
JIOTHYECKOTO YPOBHEH OpraHU3aIHH.

B 8 cemecTpe

Tema 1. BBenenne. DaekTpudecKue n3MEpeHUs B MeIuITnHeE (2 Jac).

1. JlaT4uky HE3NEeKTPUYECKUX BEIWYMH, PETHCTPUPYEMBIX 3JIEKTPOHHBIMU
npubopaMu M HMX UCIOJb30BaHME B MeauuuHe. OCHOBHBIE CBEACHHS O
W3MEPUTENBHBIX Pe0o0pa3oBaTessiX U X KIacCU(pHUKAIIHS.

2. Tlorpemmnoctn mpeoOpa3oBaHus, TOYHOCTh U JHANA30H, IOPOT
YyBCTBUTENHHOCTH. OOMMiT NPUHINI JTOCTHKEHUST HAanOOIbIIeH 3¢ (HeKTHBHOCTH
CPENCTB U3MEPEHHH.

3. [IprHIHMIT cOrTacOBaHMUs COMPOTHBICHHUI PeoOpa3oBaTelei.

4. VI3MepuTeNbHbIC IIENH MPSIMOTO U YPaBHOBEIIMBAIOIIETO MPE0Opa30BaHMS.

JlnHaMHuYecKre CBOMCTBA CPEICTB U3MEPEHUI.

Tema 2. JlaTunku, mpeoOpa3oBaTeiu, CEHCOPBI U UX IBOIIOIHS. (2 Yac)

1. DnexkTpoasl U MHKPOIIEKTPOAbl. Pe3uctuBHbIE U (OTO AATYHKU.
[ToxynpoBOJHUKOBEIE, TEPMODIICKTPHIECKHUE u MbE302JICKTPHYECKUE
npeoOpazoBatenu. [IpuHIMIT AEHCTBUS, YCTPOMCTBO, XapaKTEPUCTHKU U 00JIaCTH
MPUMEHCHHUSL.

2. JlaT4vKH HEIEKTPHUYESCKUX BEIHYHMH, PETHCTPUPYEMbBIX 3JICKTPOHHBIMH
npubopaMd W HX HCHONb30BaHWe B MeauiuHe. OCHOBHBIE CBEOCHUS O
M3MEPUTENBLHBIX Pe00pa3oBaTessiX U X KIacCUPHUKALIMS.

3.IorpemHoctn  mpeoOpa3oBaHWsi, TOYHOCTH W JIMANa3oH, MOPOT

qyBCTBUTENBHOCTH. OOIIMHA TPUHIUI JOCTYKEHHST HaubOombien 3pQekTHBHOCTH



cpencts nu3Mepenuil. [IpuHImn cormacoBanusi CONpOTHUBICHUH peobpa3oBartenei.
W3meputrenbHble LeMM OPSAMOrO M ypaBHOBELIMBAIOIIETO INPeoOpa3oBaHUs.
JlnHaMu4eckue cBOMCTBa CpeACTB U3MEPEHUI

4. PaguanmoHHble M (OTOANEKTPUYECKHE MPUOOPHI sl POTOMETPUIECKUX
W3MEPEHUH U U1 perucTpaluy HHOPAKPacHOTO U YIbTPadHOIETOBOIO U3IIyYESHHUS.
[TomynipoBOTHUKOBBIE PEHTTEHOAATIHKH.

5. CseroBble, BOJbTAMIIEPHBIE U CIEKTPAJIbHBIE XapaKTEPUCTHKH
(oromatunkoB. [IpumeHenne QOTONPUOOPOB B METUIMHCKOW 3IIEKTPOHHOMN
anmaparype ¥ B npubopax uisi OMOXMMHYECKOTO aHamu3a. [1orynmpoBoIHUKOBEIE
¢doronpueMHuky. DOTOIIEKTPUUECKHE YMHOXKHUTEIH, CXEMbl HUX BKJIIOUCHUS H
001acTH MPUMEHEHUSI.

6. OOnmactd NpPUMEHEHUS TEPMOIATYUKOB B MEIMIMHE. DJIEKTPOHHbIE
MEIULUHCKAE TEePMOMETPHI. YCTPOICTBA TEPMOPEryJSiMH B OHOXHMHYECKUX
nabopatopusix. Ilpumenenre GpoToIaTYNKOB, YyBCTBUTENBHBIX K HH(PPAKPACHOMY
W3IYYEHUIO, I U3MEPEHHS TEMITEPATYPhl KOXKHBIX TIOKPOBOB.

7. llpuHOMO JEWCTBUSL W YCTPOWCTBO MEIWIMHCKUX TEIJIOBU30POB.
TepMoaHeMOMETpHUYECKIE W3MEPUTENH JIETOYHOW BEHTWISALUH. JJIEKTPOHHBIE
MEIUIIMHCKHE TEPMOMETPHI.

8. dusnueckas npupoja nbe3odddexra. Koncrpykimu npeodpazoBaTenei.
Crneunduyeckue MorpemHocTy. [1be303MeKTpuueckne JaTYUKH YIbTPa3BYKOBOTO
M3JIyYeHUs] Ha OCHOBE THUTaHaTa Oapus, MCIONb3yeMble B Y3 TepaneBTHYECKOU H

JMarHOCTHYECKOM ammaparype.

Tema 3. Ananoro-ninpoBbie mpeodpazoparenu (2 gac)

1. Awnanoro-tmdpoBeie mnpeoOpazoarenmn (ALIl) kak ycrpoiicTea
npeoOpa3oBaHusl  «HampsHKeHHe-koI». OcHoBHble xapakrepuctuku AL
paspemaronias CrocoOHOCTh, HaNpsDKEHWE IOJHOW INKAaNbl, HavyajbHas TOYKA
npeoOpa3oBaHus, IIar KBAaHTOBaHMs, WHTerpajbHas u JauddepeHnnaibHas

HEJIMHEWHOCTH, ITyMbl KBAHTOBaHMS, allepTypHOE BPEMSI.



2. Knaccudukammsa ALl mo cXeMOTEeXHUYECKHM IMPUHIMIAM TTOCTPOCHHUS
npeoOpa3oBaHus. OcobenHocTH cUrma-ziebra-mpeoopa3soBaHus Kak
COBPEMEHHOI'0 aIllIapaTHOTO CPEACTBA IOAABJICHMS LIYMOB KBaHTOBAaHMS IPH
BBICOKOI pa3pelarolieii CnocoOHOCTH.

Tema 4. lludpo-ananorossie npeodpazosareny (2 yac)

1. Uudpo-ananoroseie mpeobpaszopatenn (LIAIl) kak ycrpoiicTa
npeoOpa3oBaHus  «KOA-HampspkeHHe». OcHoBHble — xapaktepuctuku — LIAIL

CxemoTexHr4YecKkre NpuHIUIBI noctpoenus LIAIL

Tema 5. DyHKIMOHANBHBIE Y3/l IEKTPOHHBIX YCTPOHCTB MEIULMHCKOTO

Ha3Ha4yeHus (2 yac)

1. Usmeputensuele ycunurend. OOpaTHBIE CBSI3M M MX NPUMEHEHHE IS
MOBBIIICHUS YKCIUTYyaTaI[HOHHBIX XapaKTEPUCTHK U3MEPHUTEIbHBIX YCUIUTEIEH.

2. V3MepuTenbHbIe MOIYJSATOPHl M AeMOIYNATOpbl. OuibTpsl. TUroOBBIC
CXEeMBI TACCHBHBIX M AaKTHBHBIX (WJIBTPOB B ammaparype OHOMEAWIIMHCKOTO
Ha3HAYCHMUS.

3. T'eHepaTOphI ¥ BBIXOIHBIC KACKa bl U3TYYAIOIINX YCTPOICTB. [ eHepaTophI
C BHELIHUM BO30YKICHUEM.

4. CornacoBaHue BBIX0Jla OKOHEYHOT'O KacKaJa ¥ U3JIydarollei Harpy3KH.

Tema 6. CTpykTypa W CXEMOTEXHUKA JMArHOCTUYECKUX INPUOOPOB H
YCTpOHCTB (2 yac)

1. TunoBbIie nprUEeMBI CXEMHOH peaIn3anuy H3MEPUTEIbHBIX KaHAIOB.

2. CTpyKTypHBIE CXEMbl COBPEMEHHBIX IPUOOPOB U armapaToB TOMOTpapuu
(na mpumepe MUT, TTuT, MPT u ap.) ¢ anexrpoHHON 00paboTKO# HHpOpMALHH.

3. Perucrpupyromme kanamet OKI, O3I, Omokm peorpadum u
(honokapauorpaduu.

Tema 7. CTpykTypa M CXEMOTEXHHKA TEPANEeBTHUECKHUX allapatoB U
YCTpOHCTB (2 yac)

1. CrpykTypHBIE CXEMBI COBPEMEHHOH TepameBTHYECKOW ammapaTypbl



SJICKTPUYECKUMH W MAaTrHUTHBIMH ToJisiMd: TanbBanm3ammu, HY, BY, CBY,
JIa3epHOU Teparnuu.

2. Cospemennbie ammapatsl TMC, TTI'uT ctumynsum.

3. OyHKIMOHAIBHBIE Y37l CHJIOBOH YacTH  3JIEKTPOAIIapaTypbl
MEIULMHCKOTO  Ha3HAueHMsA. YIbTPa3ByKOBas TepaleBTHYECKas TEXHHKA.
DNEeKTPOHHBIE JIEKTPOCTUMYIIATOPHI TKaHEH, OpraHoB. DyHKIMOHAIBHBIE CXEMBI
CHCTEM.

Tema 17. DnexTpo0e30mMacHOCTh CPENCTB MEIUIMHCKUX 3JIEKTPOHHBIX
JIMarHOCTHYECKUX MPUOOPOB U (PM3NOTEPATIEBTHIECKUX alapaToB. 3axitoueHue (2
gac).

1. Tunossie TIPUEMBI CXeMHOH peanuzanuu obecrieyeHus
9NIEKTPOOE30IMacCHOCTH (PU3UOTEPANICBTUYECKUX alNapaToB M IHArHOCTHYECKUX
npuOOpoB (TIOCTOSTHHBINM, MEPEMEHHBIH, WUMIYJIBbCHBIN, BbICOKOYAacTOTHBIN, CBY,
KBUY, TI')

2. TurmoBble MpHEMBI TEXHOJIOTHYECKOTO M METOJMUYECKOr0 00eCreueHHs
anekTpobe3omnacHocTy. [IpuMepsl oOecieueHs 3IEKTPOOE30MaCHOCTH.

Tema 18. Hoseiilmme OTKphITUS W pa3pabOTKH B oOmacTd (U3UKKA U
AJIEKTPOHMKH U UX MPHUKIIQJTHOE 3HAYCHHE JJIsl IPUMEHEHUS B CIIENUATN3UPOBAHHOM

000pyIOBaHUM U MEUIIMHCKUX U3AETHsX (2 yac).

KpHTele/l OLCHUBAHUSA CTYACHTA HA 3a4€TE MO0 TUCHUIITIUHE

«MeaunuHcKast 3JIEKTPOHUKA»

ban Ouen
JIBI Ka 3auera/ TpeboBanus K c(hOpMHUPOBAHHBIM
(pe |»Kk3ameHa KOMIIETEHIIUAM
UTHUHTOBO

1 OIICHKM)




«3aumeHoy
/

«OMAUYHO»

O1eHKa «OTJIMYHOY» BBICTABISIETCS CTYACHTY,
€CIIi OH TTyOOKO M MPOYHO YCBOWJI MPOTPAMMHBIN
MaTepuall, HCYEpIbIBAIOIIEC, IOCIEA0BATENIBHO,
YETKO M JIOTUYECKH CTPOMHO €ro H3JIaracT, yMeeT
TECHO YBSI3BIBATH TEOPHUIO C MPAKTHUKOW, CBOOOIHO
CIpaBiIsIeTCs € 337adaMM, BOIPOCAMU WM APYTUMH
BUJAaMU TNPUMEHEHWs 3HaHWH, TpUYeM HE
3aTpyAHSAETCS. C OTBETOM MPH BUAOU3MEHEHUU
3aJlaHull, HUCHONB3YyeT B  OTBETE  MaTepuall
MOHOTpapuIecKOn JUTEPATyPHI, MIPaBMUIIBHO

00OCHOBBIBACT MPHHSATOE PEIICHHUE.

«3aumenoy/

«xopouor

OI_ICHKS. «XOpOII0» BBICTABIACTCA CTYACHTY,
€CJIM OH TBEPAO 3HACT MaT€puall, TpaMOTHO U II0
CymeCTBYy usjaract €ro, HC JOITyCKas
CYImICCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPaBUJIBHO NPUMEHACT TCOPETUUCCKUE ITOJIOKCHHUA
Ipru pCHICHUU TMPAKTHYICCKHUX BOIIPOCOB M 3ajad,
BJIaICCT HCO6XO,£[I/IMI>IMI/I HaBbIKaMU U IpUEMaMHu UX

BBIITIOJTHCHMU.

«3aumenoy
/
«yooeniems
OpUMENbHO

»

O1eHKa «yIOBJIETBOPUTEIHHOY BBICTABISIETCS
CTYZAEHTY, €CJIH OH HIMEET 3HAHHS TOJIBKO OCHOBHOTO
Marepuaia, HO He YCBOMJ €ro AeTajied, J0MmycKaeT
HETOYHOCTH, HEJIOCTaTOYHO NpaBUJIbHbIE
(hopMyIHPOBKH, HapylLIeHHUs JIOTUYECKOH
MIOCTIEIOBATENBHOCTH B M3JI0KEHUH MPOrPaMMHOTO
MaTepualla,  HWCHBITBIBACT  3aTPYAHCHHS  pHU

BBITIOJTHCHUH ITPAKTHYICCKUX pa60T.

«He
3aumenoy /

«Heyoose

OI_ICHKa «HEYHAOBJICTBOPUTECIILHO»
BBICTABJIACTCA  CTYJCHTY, KOTOpLIﬁ HE 3HACT

3HAYUTENbHOM YacTH MPOrPaMMHOTO MaTepHana,




HO»

meopumeib

OOIBIIUMH

JIOMTYCKAET CYIICCTBCHHBIC ONMIMOKH, HEYBEPEHHO, C
3aTpyIHECHUSIMHI

MIPaKTUYeCKre paboThl.

BBIIIOJIHACT

OueHo4yHbIe cpeAcTBa JJIsl IPOMEKYTOYHOM aTTecTaluu

Kpurepun onenku:

KpI/ITepI/II/I OLICHKH IIPE3CHTAIUN AOKJIaaa

50-60 61-75 76-85 86-100
IIEHK | OajutoB GaoB 6aymutoB 6ayutoB
a (neynmosie (ynosiers (xopomo) (oTaMuHO)
TBOPUTEIHHO) OPUTEIHHO)
CopneprxaHue KpuTepuen
pute
pun
Tema He Tema Tema Tema
packpshITa. packpsbita HE | pacKphbITa. packpeITa
OTCyTCTBYIOT MOJTHOCTBIO. [IpoBenen TTOJTHOCTBIO.
BBIBOJIBI. BriBoIBI HE | aHAIN3 6e3 | [IpoBenen
. CAeNaHbl W/WIH | IPUBJICYCHUS aHanmm3 c
5 BBIBOIBI HE | JIOTIOJTHUTENILHOW | TIPUBJICYCHUEM
[QE) 000CHOBAHBI. yuteparypsl. He | nonmosHuTeNbHOM
% BCE BBIBOJIBI | JIUTEPATYPHI.
& chaenanbl  w/unu | BeiBoMbI
000CHOBAHEI. 00OCHOBAHBI.




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¢eccroHaIbH
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 00pazoM, MaKCHMaTHHO BO3MOKHAS CYMMa OaJTOB 32 BCE BUIBI
y4eOHOI JesITeIbHOCTH CTy/AeHTa 3a | ceMecTp 1O JUCIMIUIMHE
«MenauuuHcKas 35eKTpoHuKa» coctasisier 100 6aioB
[lepecuet MIOJTy4YEeHHOU CTYJIEHTOM CYMMBI OasuioB

o JucHuminge «MeauuHCKas 3IeKTPOHHUKAY B OILICHKY

Bamner OreHka

86-100 GayutoB «OTJIMIHO»

71-85 Gannos «XOPOIIO»

51-70 6annoB «Y/IOBIIETBOPHUTEIHHOY»

50 OawioB w «HEYJIOBJIETBOPUTEILHO
MEHBIIIE

PEVMTUHI KAUYECTBA OCBOEHMS JUCHUIIIMHBI

CornacHo pEeUTUHTOBON CHUCTEMOW TEKYIIUH KOHTPOJIb IMPOU3ZBOJUTCS B
TEUeHHEe ceMecTpa IyTeM OaJUIbHON OLICHKM KayecTBa YCBOCHHUS TEOPETHYECKOTO
MaTepuaia (OTBEThI HA BONPOCHI KOHTPOJBbHBIX pPabOT) H  pe3ylbTaToB
NPaKTHYECKOW JeATeNbHOCTH (pelleHne 3ajad, BBIIOJHEHHE WHIUBHIYaJIbHBIX
3aJJaHU{ ¥ OTYETOB).

B Teuenme cemecTtpa NUpEAyCMOTpEHBI HECKOJBKO KOH(EpeHI-Heqeu.
[TpomexyTouHast artectanusi (3K3aMeH, 3a4eT) MPOU3BOJUTCS B KOHIIE CEMecTpa
TaKkKe TIyTeM OaulbHOW  omeHKW. VITOoroBblii  pedTWHT  ompenensercs
CYMMHpPOBaHHEM OaJIOB TEKylled OLEHKH B TEYEHHUE ceMmecTpa M OaioB
NPOMEXYTOYHOM aTTeCTallMd B KOHIIE CeMecTpa IO pe3yibTaraM »JK3aMeHa.
MaxkcuMasbHbIii UTOTOBBIM pedTHHr coorBercTByeT 100 Oammam (60 GamioB —
TeKyIIas OleHKa B ceMecTpe, 40 0anoB — MPOMEXKYTOYHAsl aTTECTAIMs B KOHIIE
ceMecTpa).

PeliTuHr-miian  OCBOGHMST ~ MOIYJS  TPHUKIAIBIBAETCS  OTACIBHBIM

JOKYMCHTOM.



[Ipunoxenne 3

MHWHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM
®EJIEPALINN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICIIETO TTPO(HECCHOHATHHOTO 00pPa30BaHUS
«/lanbHEBOCTOYHBIH (hefepalibHbI YHUBEPCUTET)

(ABDY)

INKOJIA BUOMEANIIHBI

METOAWUYECKUE YKA3AHUS

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

CDopMa IIOATOTOBKU: OYHasA

BnanguBocTok

2016

A p! ([c2]): 370 NpunoseHrue BeoauTCA
TOJIbKO npu HanUumMm U3JaHHbIX METOANYECKUX PEKOMEHAALLMIA 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 IOHAZ00UTHCS, @ TAKXKE UCXOAHbIE JaHHbIE,
NPUCYTCTBYIOIIME B ONUCAHUM IpoOieMbl U 3amaud. Bum u ¢dopma pesynbrara
noapazymeBatoTcsi B 3amaHud. CopepikaHME MPAKTHYECKOTO 3aHATHS TIpH
MOJITOTOBKE K KOTOPOMY HCIOJB3yeTcs 3a/JaHHe, KaK MpPaBWIO, MOApPa3yMeBaeT
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 3aHATUH JOJDKEH BBICTYIHTH C JIOKJIaJOM IO BBIOPAaHHOMY MM
pedepaty. Tembl pedpepaToB npuBeIeHbI B 33JaHUSAX JUISI CAMOCTOSATEILHON PaOOTHI.
Pedepat nomwken congepxats He MeHee 10 crpanul popmara A4 B coepKaTenbHON
YacTH, JIOJDKHO IPUCYTCTBOBAaTh BBEJCHHE C IENSIMH M 3a/a4aMH, 3aKJIIOYSHUE C
KpaTKMMHU BBIBOJJAMH M CIIMCOK HCIIOJIb30BAaHHON NpW HanmMcaHUM pedepaTa
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 MEJUKO-Onoornueckor nHGopmaru B popme, yaA00HOM

JUIA BOCTIpUATHA



b) mpeoOpazoBaHrEe CBETOBOI SHEPTUN B YHEPTHIO PICKTPUICCKOTO TOKA

C) npeo6pa3013aHI/Ie HEOJICKTPUYCCKUX BCJIMYHH B DJICKTPUICCKUEC

I'eHepaTop CHHYCOMIATIbHBIX KOJIeOaHUIA IPEAHA3HAUCH ISl IOy YCHHS:
a) IMIYJIbCHBIX KOJIeOaHUH
b) rapmoHMUecKHX 3TEKTPOMATHUTHBIX KOICOaHMI

C) JIEKTPOMArHUTHBIX KOJIeOaHNH CII0XKHOM (popMBI

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

b) nzMeHsiercsi COOCTBEHHAsI 4aCTOTa KOHTYpa IalUeHTa

C) U3MEHsIeTCsl COOCTBEHHAsI YacToTa KoJieOaHUi Kojae0aTeIbHOT0 KOHTYpa

reHepaTopa

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

a) TaTYNKU

b) ycunmmrenn

C) reHepaTopsbl

d) perucrpupytoliue ycTpoucTBa

3aBUCHMOCTh KOI(GHULIHEHTa YCHUICHUS YCHIMTENS OT YacTOTHl BXOJHOTO
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 Ha3bIBACTCA:

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 — KOJMeOaHMS — MPAMOYTONBHOH — (OPMBI,  CO3/aBacMbIe
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

C) anmapaToB Ui 3J1eKTpodopesa

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) anexrposamudanorpada

C) anmapaTa JjIst TalbBaHu3aI[iH

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 yCHUIIUTEIISA

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 NalueHTa
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 BPEMEHH, B TEUEHHWE KOTOPOro HaIpshHKEHHE HapacTaeT o

MaKCHUMaJIbHOI'O 3HAYCHHA

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

a) reHeparop — npeodpazoBaTeIb— YCUIUTENb

b) ycrpoiictBO chéMa — DINEKTPOHHBIA YCHWJINTENh — YCTPOHCTBO
oTOOpakeHHs HHPOPMAIUH

C) PIEKTPOHHBIA YCUIUTENh — JaTYUK —> CaMOIIHCEI]

IIpu ycuieHnu 351eKTPUYECKUX CUTHAJIOB YCHITUTEIIEM:



a) He JI0JDKHA U3MEHATHCS (PopMa yCHITMBAEMbIX CHTHAJIOB
b) He HOomKHA H3MEHATHCSA aMIUIUTY A YCUIMBAEMbIX CUTHAJIOB
C) He JOJDKHA U3MEHATHCS MOIIHOCTbD YCHIIMBAEMbIX CUTHAJIOB

d) nomKHO OBITH UI3MEHEHHE YaCTOThl YCHIINBAEMOTO CUI'HAJIA

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

b) mepemMeHHOE IEKTPHUECKOE TTOJIE

C) mepeMeHHOe MarHUTHOE TI0JIe

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 IEKTPUICCKUI TOK

€) TIOCTOSHHBIN 3JIEKTPUYECKHUIA TOK

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

b) nepeMeHHOE AIIEKTPUIECKOE MOJIe

C) mepeMeHHOE MarHUTHOE TI0JIe

d) mepeMeHHBIH IEKTPUICCKUI TOK

€) MOCTOSIHHBIN 3JIEKTPUIECKHUIT TOK

I[Ipu CMB u JIMB — Tepanuu, BO3ACHCTBYIOLIMM Ha YeJOBEKa (PaKTOpOM
SABIISIETCSL:
a) BIIEKTPOMarHUTHbIE BOJIHBI

b) nepeMeHHOE IEKTPUIECKOE MOJIe



C) mepeMeHHOE MarHUTHOE TI0JIe
d) mepeMeHHBIH JIEKTPUUECKUI TOK

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

[pu ranpBaHM3aK BO3ACHCTBYIONIMM Ha YelloBeKa (DaKTOPOM SIBIISIETCSL:
a) OJICKTPOMArHUTHBIC BOJIHBI

b) mepemMeHHOE IEKTPHUECKOE TTOJIE

C) mepeMeHHOE MarHUTHOE TI0JIe

d) mepeMeHHBIH AIEKTPUICCKUI TOK

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

[Ipumenenne YBU — Ttepanum Ha uacroTax, HOpUHATBIX B Poccuwy,
3¢ GEeKTUBHO IS IPOrpeBa:

a) IM3JICKTPHUUECKUX TKaHEeH OpraHu3Ma 4eJoBeKa

b) mpoBoASIINX ANEKTPUIECKUN TOK TKaHEH OpraHu3Ma 4eIoBeKa

) caboIpOBOASIINX TKAaHEH

[Mpumenenne Metona quaTepMuu SPPEKTUBHO VIS IPOTPeBa:
a) c1aboIPOBOISIINX TKAaHEW OpraHu3Ma 4elloBeKa
b) mpoBOASIINX DIEKTPUUECKUN TOK TKaHEH OpraHu3Ma 4eoBeKa

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 nanuenTa B anmapatax YBY - Tepanuu u HHIYKTOTEPMUH:
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 IIEpe
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 TepameBTHYeCKoro KoHTypa YBY —
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 PUIMEHT YCHUICHHS HE MCHSIETCS B TIPEJIENIax IMOJIO0CH 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 HAIPSIKSHUH

¢) mpeoOpazoBaHus GOPMBI TOIBKO CHHYCOUIATBHBIX HAIPSHKCHUN

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

KOHEHCATOpa):



a) JUTMTENFHOCTE UMITyJIbca > 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) TPEYToJIbHbIE OJJHONOJISIPHbIE

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

C) TPEYTOJLHBIC OTHOTIONISIPHBIC

YcrioBreM MHTETpUPOBaHUSI MPSIMOYTOJIBHBIX UMITYJIbCOB HanpspkeHust RC-
uenpto sBusercss (R — omuueckoe comporuBnenne, C — 3JIEKTPOEMKOCTH
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

HUHTETPUPYIOLIeH?

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) MHTErPUpPYIOIIast
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, U300pak€HHOE Ha rpadrKe, UMEET JUIMTEIbHOCTD
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 JUIS PETHCTPAIlMM BBICOKOYACTOTHBIX IPOLIECCOB
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 0TOOpakeHH WH(GOPMAITUU W 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 TIEpEeMEHHOT0 TOKa

C) TaTYNKH

d) ycunmurenun

YyBCTBUTENBHOCTBIO YCTPOMCTB OTOOpaKEeHH M perucTpanuy nHpopManuu
SIBIISICTCS:
a) OTHOILICHHE YacTOTHl OTOOPa)KaeMOI0 JIEKTPUUYECKOI'O CHUTHANIA K €ro

AMILIUTY I



b) oTHOmEHWE AaMIUIMTYIBI OTOOPKEHHOTO CHTHANA K AaMIUIUTY.E
0TOOPa’KaeMOro JIEKTPUIECKOTO CUIHalIa
C) NIpOU3BEACHHE AaMIUIUTYIbl OTOOPaXEHHOTO CHTHala M aMIUIUTYABI

OT06pa)KaCMOFO QJICKTPUYECKOI'0 CUrHajia

3aBucuMocth k03¢ ¢uumenta  wyBctButenbHocTH (K)  ycrpoiictBa
OTOOpakKeHMsT M perucTpanvud HWHGOpPMAMM OT YacTOTBI 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 CMEUICHUS TPHOAa

VYcnoBreM cornacoBaHus KOHTypa MAalMEHTa U reHepaTopa B anmnapare Y BU
SIBJISIETCSL:

a) aMIUIUTYJHOE YCIIOBHE TEHEpaldd BIICKTPOMArHUTHBIX KOJEeOaHWH B
KOHTYpE TeHepaTopa

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

¢) (¢a3oBoe yCIOBHE IeHEpally HIEKTPOMarHUTHBIX KOoJIeOaHUH B KOHTYype
reHepaTopa

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

ImalucHTa

JlaT4nKy SBISIFOTCS SJIEMEHTOM:
a) TepaneBTHUYECKOH anmaparypsl
b) nuarHocTuyeckux nMpuOOPOB

C) IEKTPOCTUMYJIISITOPOB



TumoBas 610K — cxema 3JIEeKTPOHHOT0 JUArHOCTHYECKOTO ITPHO0pa BKIIOYAET
B ce0s crieyronye 00sa3aTebHbIe 3JeMEHTHI:

a) yCTpOHCTBa ChéMa — KOHTYpP NAIlMEeHTa — YCTPOHCTBO OTOOpaXKeHUs 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 ycuIeHWH CHHYCOWJAIBHBIX OJJICKTPHYECKHX CHTHAIOB BO3MOJKHBI
CIIEIYIOILHE NCKAKCHMS:

a) TOJIBKO aMILTUTYJHbIE

b) TONBKO YaCTOTHBIE

C) aMIUIUTYJIHBIC U YaCTOTHBIC

d) ¢azoBbIie 1 9aCTOTHEIC

TepaneBTUyeCKHil METOA, B KOTOPOM BO3JCUCTBYIOIIMM Ha YeIOBEKa
(hakTOpOoM SBISETCA TIEPEMEHHOE BBICOKOYACTOTHOE DJICKTPHUYSCKOE II0JIC,
Ha3bIBACTCS:

a) METOJOM MHIYKTOTEPMUHI

b) meronom YBY — Tepanuun

C) METOIOM IHaTepPMUHU

d) meTomom ramsBaHHU3ANNN

TepaneBTUyeCKHil METOA, B KOTOPOM BO3JCUCTBYIOIIMM Ha YeIOBEKa
(hakTOpPOM ABJISACTCS MEPEMEHHOE BRICOKOYACTOTHOE MarHUTHOE TI0JIe, HA3hIBACTCS:

a) METOJOM MHIYKTOTEPMUHI

b) meronom YBY — Tepanuun

C) METOIOM IHUaTepMUHU

d) meromoM rajgpBaHU3AIUH



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

a) METOJIOM HHIYKTOTEPMUU

b) meromom YBY — Tepamun

C) METOAOM JHaTEePMUH

d) meTomom ramkBaHHU3ANNN

TepaneBTHYeCKHII METOJ, B KOTOPOM BO3JCHCTBYIOIIMM Ha 4YeJOBEKa
(hakTOPOM SIBISIETCS] TOCTOSIHHBIN AIEKTPUUECKUIT TOK, HA3bIBACTCSL:

a) METO/IOM HHIYKTOTEPMHHU

b) meromom YBY — Tepanuun

C) METOAOM JHaTEePMUH

d) mMeTomoM raipBaHH3ANNM.

KOHTpOJIbeIe BOIIPOCKHI 1J1f1 MOATOTOBKH K 3a4€Ty M IK3aMECHY

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

2. OnexTpuyuecKue JaTYMKU B MeauuuHe. [IpuHiun padoTel, ycTpoHCTBO,
pa3sHOBHIHOCTH. [lapaMeTphl JaTYNKOB U MOMEXH, CBSI3aHHBIC C HX IPUMECHCHUEM.

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

4. CTOpOHHHE TIOMEXH TMpPH JISKTPOPU3MYECKUX HU3IMEPCHUSIX Ha
6rooobekre. CriocoObl 3alUThl OT CTOPOHHHUX ITOMEX.

5. MeTtoandyeckue TOMEXH MPU DIEKTPOPU3MYECKHX HM3MEPEHUSAX 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 Bpemsi. Kiaccudukarus AL

8. Cratuueckue mapamerpel AL JIunamuyeckue mapametpsl AIIIL.
Mymer ALl CrpykTypHas cxema, MPHHIUI JEHCTBHA W  TapaMeTpsl
napammiensHex ALTL. O6macTu mpuMeHeHUs.

9. AIIIT mocenoBaTeNbHOTO CYETa U IOCIIEI0BATEIBHOTO TPUOIKEHHUS.
CrpykTypHas cxema, TPHHLUUN JCWCTBHS, MapaMeTpbl U  OCOOEHHOCTH
nocyienosatenbHbIx ALIT paziaugnoro Tuna. O6gacTi MpUMEHEHHUS.

10. Mmuorocrynenuarsie  ALIIl. MHOroTakTHele  HOCJIEIOBATEIHLHO-
napaiuiensHbie AL Konseepnsie ALIII. CtpykTypHas cxema, IPUHLUI JeHCTBHS,
napaMeTpsl 1 OCOOEGHHOCTH MOCIeAoBaTeNbHO-napamieabusix ALl pasmumynoro
trmna. Obnactu npumenenus. He BBoanm

11. MWurerpupyromue ALIl kak crioco6 60pbOBI C ITIyMamM# M MTOMEXaMH.
Wurerpupyromue curma-nensra AL n nx pasaoBunHoctH. CTpyKTypHas cxema,
NPUHIMIT 1eHCTBUS, MapaMeTpsl U ocoOeHHocTH curMma-aensta 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. OCOOCHHOCTH CXEMOTEXHHMUECKUX PEIICHUH.

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

15. Tlomstme o mpoueccopHoM simpe. Kiaccubukanms apXuTeKTypbl
npoueccopHoro sapa. CocTaB W Ha3HaYeHUE CTPYKTYPHBIX 3JJIEMEHTOB
MPOLIECCOPHOTO S/IPA.

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

Opranmzanust ¥ XapaKTePUCTHKH MPOTOKOJIOB Ha (U3MYECKOM ypOBHE.



OcoOeHHOCTH OpraHW3alyy TPOTOKOJOB Ha JIOTHYECKOM YpPOBHE M YpPOBHE
MIPUIOKEHUH.

17. USB-mporokon oOveHa naHHbiMH. Hasznadenue. OpraHuzanusi |
XapaKTEePUCTUKH IPOTOKOJA Ha (PU3MUeCKOM ypoBHE. OCOOEHHOCTH OpraHU3aliy
IPOTOKOJIA HA JIOTHYECKOM YPOBHE U YPOBHE NPUIIOKEHUH.

18. 12C- u CAN-nporokomsl oOMeHa pgaHHbIMH. Ha3HadeHwue.
Opranm3anuss ¥ XapaKTePHCTHKA MNPOTOKOJIOB Ha  (DU3MYECKOM  ypOBHE.
Oco0eHHOCTH OpraHW3alyy TPOTOKOJIOB HA JIOTMYECKOM YPOBHE M YpPOBHE
MIPWIOKEHUI.

19. 3apgaum uudpoBol uIBTpaMKM B MEIUIMHCKUX DJIEKTPOHHBIX
cuctemax. [lomexu W WIyMbl Kak CiydaidHble MpoLecChl. benblii mrym 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 W TJIaBHOM 4YacTOTHOM juamas3oHe. SIBnenme I'mb6ca u
MPUMEHEHUE BECOBBIX (DYHKIIHH.

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

23. Dramnbl METOJUKH PAaCYETOB HEPEKYPCUBHBIX IH(POBBIX (PHUILTPOB.
Pacuer xoadduieHTOB, UMIyNIbCHAs pEaKLUs, YaCTOTHAas XapaKTepPHCTHKa Ha
npumepe ¢ursTpa MHK 1-To mopsiaxka.

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

25. Jladite omnpeneneHue BEIMYMHAM: MOTPEIIHOCTh IMPEOOPa3OBaHMUS,
TOYHOCTB M IMAINAa30H, OPOT YyBCTBUTEILHOCTH.

26. U3mepurenbHbple  IIEIM  NPSAMOTO M ypPaBHOBEIIMBAIOIICTO

npeoOpa3oBaHusl.



27. OxapakTepu3ylTe yCTPOWCTBO M OCHOBHBIC ITAPAMETPBhI JJIEKTPOJIOB
3NIEKTpOKapAHOrpadoB U 31eKTpo3HIedanorpagoB, METAIHYECKUX U CTEKIISTHHBIX
3NEKTPOOB [Vl PETUCTPALIMU BHYTPUKIETOYHBIX U MEMOPaHHBIX IOTEHIINAJIOB.

28. Pe3ucTuBHBIE TJATYUKU.

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

30. OxapaxTtepusyiite 00JIaCTH IPUMECHEHHS TEPMOJATYNKOB B MEIHIIIHE.

31. [IIbe3odsnekTpuveckre  NpeoOpa3oBaTeNld:  NPUHLUI  JCHCTBUS,
KOHCTPYKIIMH, THIIOBOE TNPHMEHEHHE B TEPANeBTHYECKOH W JHArHOCTUYECKOU
anmnapartype.

32. Ilomyunte OCHOBHBIE COOTHOLICHHS, XapaKTepU3yloLlue AeHCTBUE
0OpaTHBIX CBSA3€H Ha MapaMeTpbl U3MEPUTENBHOTO YCUITUTENS.

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.



