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AHHOTAIUA
K padoyeil mporpaMmme y4eOHOW TMCIUTIIAHBI
«MeauuUHCKAs YJIEKTPOHUKA
PaGouas  mporpamma  yuebHoi  gucummummabel  “MEJUIMHCKAS
DJIEKTPOHUKA” pa3pabotana jjisi CTyJeHTOB 3 ¥ 4 KypcOB CIIELUAJIUTETa 10
HaIlpaBJICHUIO 30.05.02 — MenuuuHckas Ouopu3NKa B COOTBETCTBUH C
TpeOOBaHUSIMHU (PeAepaIbHOTO TOCYIapCTBEHHOTO O0pa3oBaTEIbHOTO CTaHAapTa
BBICILIETO 00pa30BaHusl, YTBEPKIACHHOTO MPUKa3oM MuHUCTEpCTBAa 00pa3oBaHus U
Hayku P® Ne 1121 ot 8.11.2010 1. m BXoauT B 00s3aTEIbHYIO YacTh
npoeCCUOHANIBHOTO KA. TPyI0eMKOCTh TUCHUIUIMHEI cocTaBisieT o 3 3ET B
5 cemectpe, no 2 3ET B 6 u 7 cemectpe. JlaHHBIN Kypc TECHO CBSI3aH C APYTUMHU

'

JUCHUIUIMHAMU W 0a3upyeTcss Kak Ha AUCHUIUIMHAX " (MOIynH)", KOTOpBIC
BKJIFOYAIOT 0a30BYI0 YacTh MPOTPAMMbI, TaK M OTHOCSIIHECS K €€ BapuaTUBHOU
gactu: “Beicmmas marematuka”, “@uswmka’, “MHbDOpMarhka, MeETUIIMHCKAS

uHdopmaTuka”, “O01m1as 1 MeTUIIMHCKas Onodu3nka’.

Lenpto u3y4yeHUs NUCHUIUIMHBI «MeIWIIMHCKAs SJICKTPOHUKA» SBIACTCS
OCBOCHHE CTYJEHTAMH TEOPETHMUYECKUX 3HAHUN W TPAKTHUYECKUX HABBIKOB TIO
IPUMEHEHHIO JJIEKTPOHHBIX CXEM, CIEUUAIM3UPOBAHHOTO O0OpYJIOBaHUS U
MEAWIMHCKUX M3ACNUH, MNPEAYyCMOTPEHHBIX [JIsl HWCIIOJBb30BaHUA B CBOEHU
npodeccuu, NO3BOJIAIOIIEMY BBIITYCKHUKY YCIENIHO paboTaTh B U30paHHOM cdepe
nestenbHOCTH B PD 1 3a pyOekoM, o0ianaTh yHUBEPCAIbHBIMUA U MPEAMETHO-
CHEIUAIM3UPOBAHHBIMU KOMIIETCHIIUSAMHU, CIIOCOOCTBYIOIIMMH €r0 COLMaIbHOU

MOOMJILHOCTH, BOCTPEOOBAaHHOCTH Ha PhIHKE TPYyAa U YCIEIIHON Kapbepe.

3agavya: [loaroToBUTH  BBIMYCKHUKOB K TOTOBHOCTHM  IMPUMEHEHUS
CIICIMAJIM3UPOBAHHOTO 00opy1oBaHUs u MEIUITMHCKIX W3S,
NPEAYCMOTPEHHBIX JIJI1 MCIOJIL30BaHUs B TpodeccuoHalbHON cdepe, U HayduTh
CTYJIEHTOB OCHOBaM aHaju3a U CHUCTEMaTH3alldd  Hay4YHO-TEXHHYECKOU
uHpopMaliu B 00JaCTH HOBBIX HAIPABICHUN U JOCTHKEHUU OMOMEIUIIMHCKON

ANEKTPOHUKH.



Jl71s1 3TOTO CTyIeHTaM HE0OXO0IUMO:

1. 3HaTtp Qu3nyueckre OCHOBBI PaOOTHI AJIEKTPOHHBIX CXEM, THUIIOBYIO
peanu3anrio U Ha3HaueHue (PYHKIIMOHAJIBHBIX Y3JIOB almapaTrypbl MEIUIIUHCKOIO

Ha3HaA4YCHUA.

2. YMeTp 4yuTaTh NPUHLUIIAAIBHBIE JIEKTPUUYECKHE CXEMbl MEIMIIMHCKUX
AIIEKTPOHHBIX YCTPOMCTB JIMAarHOCTHYECKOTO W TEpPANEBTUYECKOrO0 HA3HAYEHUS,
BBIICNIATh CTPYKTYPHBIE B3aMMOCBSI3U MEXIYy (YHKUIHMOHAIBHBIMH OJIOKaMH,
OLICHMBATh XAapaKTEPHUCTHKU Y3JIOB MEIWLMHCKOW ammapaTypbl C MO3ULHUN HX

COOTBCTCTBUA PCIIACMbBIM 3aJa4daM.

3. BnangeTh 3HAHUSIMU U HABBIKAMM IO CHUHTE3y YCTPOWCTB MEIUIIMHCKOW
AJIIEKTPOHUKH HAa YpPOBHE (PYHKIMOHAIBbHBIX OJIOKOB, 3JIEKTPOHHBIX Y3JIOB W Ha
YPOBHE MPUHLMUIIMAIBHBIX CXEM, YMETh HCIOJIb30BaTh CHELUATN3UPOBAHHOE
IporpaMMHOE OOecreueHue Al MOJAETUPOBAaHUS PAOOTHl U OTJIAJKH THUIIOBBIX
y3JI0B anmnaparypbl OMOMEIUIIMHCKOTO Ha3HAYEHUSI.

JUIsl yCIemHOro M3y4eHus NUCHUIUIMHBI «MenUIMHCKas 3JEKTPOHUKA» y
oOyyJaroumxcsi JOJDKHbI OBbITh C(OPMUPOBaHBI CIEIYIOUIUME TMPEIBAPUTEIbHBIC
KOMIIETEHIIUU: CIIOCOOHOCTh K aOCTPaKTHOMY MBIILICHHIO, aHanu3y, cuHTe3y (OK
— 1); TOTOBHOCTh K KOMMYHUKAIIUU B YCTHOM U MUCbMEHHOU (hOpMax Ha PyCCKOM H
WHOCTPAHHOM SI3bIKaX JJIA pelieHus 3a1a4 npodeccuoHanbHon aesareabHocT (OK
— 8); TOTOBHOCTH pelliaTh CTaHJAPTHBIC 3a7a4l MPOPECCUOHATBHON IeATEIbHOCTH
C HUCIOJIb30BaHUEM HH(OPMAIMOHHBIX, OUOIMOrpaduyEcKuX pecypcoB, MEIUKO-
OHOJOTHYECKON TEPMUHOJIOTHH, MH(}OPMAITMOHHO-KOMMYHUKAITUOHHBIX
TEXHOJIOTUA M YYETOM OCHOBHBIX TpeOOBaHWUU HH(POPMAIMOHHOW O€30macHOCTU
(OIIK — 1); rOoTOBHOCTh K HCIOJb30BAHUIO OCHOBHBIX (PUBMKO-XUMUYECKHUX,
MaTE€MaTUYECKUX M HWHBIX, E€CTECTBEHHOHAYUYHbIX IOHATHI W METOJOB, INpHU

pemenun npogdeccuoHanbHbIx 3a1ay (OIIK —5).



B pesynmbrare wu3ydeHUs JaHHOW AWCHUIUIUHBI y  OOyYarommxcs
dbopmupyroTcs  cienyomue — oOIIeKyJIbTypHble/  obOmienpodeccuoHaabHbIe/

npodecCUOHAIbHBIC KOMIETEHIIUH (2JIEMEHThI KOMIIETEHIIUMN ).

Kon " Jdranbl GOpMHUPOBAHUS KOMIIETEHIIUU
(popmyupoBka
KOMIIeTeHIIUH
dbuznyeckue OCHOBBI paboThI
ANIEKTPOHHBIX CXEM, TUIOBYIO pEaIU3alHI0 U
3HaeT
Ha3HA4YCHHE (GYHKIIMOHATIBHBIX y3JI0B
arnrnaparypbl MEAUIMHCKOTO Ha3HAYECHUS
YUTATh NPUHLIUNHAIbHBIE
OIIK -9 AJIEKTPUYECKHUE CXEMBI MEIUIIMHCKUX
['oToBHOCTB K ANEKTPOHHBIX YCTPOMCTB JIHATHOCTUYECKOTO
IPUMEHEHUIO U TEpareBTUYECKOTO HAa3HAYEHUS, BBLAEISAThH
CHEUUAIN3UPOBaHH | YMEET | CTPYKTYpHBIE B3aUMOCBSI3H MEXIY
oro 000pyI0BaHUS (GyHKIMOHATBHBIMU ~ OJIOKaMH, OLIEHUBATH
U MEIULIMHCKHUX XapaKTepUCTUKU y3JI0B MEIULIMHCKON
15631 (15178 anmaparypsl € HO3ULIHMM HX COOTBETCTBHS
IPEAYCMOTPEHHBIX pelmaeMbIM 3a1a4am
AT CTIOTb30BAHNA 3HaHMAMH M HaBbIKAMH IO CHHTE3Y
B YCTPOWCTB MEAMIIMHCKOM JJIEKTPOHUKH Ha
PO eCcCHOHANBHOH YpOBHE (YHKIMOHATIBHBIX 0JI0KOB,
cepe AJIEKTPOHHBIX y3JI0B Ha YPOBHE
Brnaneer | npuHIMNUAIBHBIX CXEM, YMETh UCHOJIb30BATh
CHEUUaIU3UPOBAHHOE IPOrpaMMHOE
oOecrieueHue NIl MOAECIUPOBAHUS pPabOThl U
OTJIAJKA  THUIOBBIX  Yy3JI0B  ammaparypsl
OMOMEINIIMHCKOTO Ha3HAYCHUS




Jnist popmMupoBaHUS BBINICYKA3aHHBIX KOMITIETEHIIUN B paMKax JUCIUTITNHBI
«MeauimHcKas AIIEKTPOHUKA) IPUMEHSIOTCS CJICYIOTIINE METO/IBI
AKTUBHOTO/MHTEPAKTUBHOTO OOYYCHUS: JIEKIIMU — KOH(EPEHIMHU, MPOOJIEMHbBIE
JICKITUH, JCKIUU-BU3yaTU3allil; CEMHHAPCKUAE 3aHATHS — JUCIYT, KPYTJBIA CTOM

(moaroToBka u 00CyKaeHue pedepaTosn).



I. CTPYKTYPA U COJEPX KAHUE TEOPETUYECKOMN YACTHU
KYPCA
B 6 cemecTtpe
Pa3znen 1. bazoBble 3aKOHBI 3JIEKTPOTEXHUKH U MIPe0OPa30BaHM
CUTHAJIOB B HeJIMHeHbIX Hensix. [IpakTuyeckue BHIBOABI AJ151 MeIUIMHCKOMI
TeXHUKHU U npudopocTpoeHus (8 yac.)

Tema 1. BBegenune. OCHOBHbIC NOHATHS U 3aKOHBI JJIEKTPHUYECKHX U
MATHUTHBIX Lenei, (pu3nyecKkrue OCHOBbI JJIEeKTpPOoTeXHUKH. IIpuMeHeHue B
MeaumuHe (2 gac).

DJIEeMEHTBI AJIEKTpUYecKux Iueneil. Tomonornueckue noHATHS. OCHOBHBIC
3aKOHBI JIEKTPUUECKUX 1ieneil. OCHOBHbBIE 3aKOHBI MArHUTHBIX IENEn

ba3oBble 3aKOHBI 3JIEKTPOTEXHUKHU. Pacuer nmpocreimux nenureneid n3 RC-
neneil. [Ipaktuueckue BHIBOABI AJI1 MEAUIIMHCKON TEXHUKU U TPUOOPOCTPOCHHUS

Tema 2. OCHOBBI JIeKTPUYECKUX M MATHUTHBIX LieNeill MepeMeHHOro
TOKA U €ro NpUMeHeHue B MeulluHe (2 Jac).

OcHoBuble  moHATHS. CHoOCOOBI  TIPEACTABICHUS  CHHYCOUIATBHBIX
AIEKTPUYECKUX BEIMYMH. PA30BbIE COOTHOIICHUS MEXAY TOKOM U HaIMpPSIKEHUEM.
[TaccuBHBIN IBYXMOJIFOCHUK B IIENA CUHYCOUIAIBHOIO TOKA. P€30HAHCHBIE SIBIICHUS
B JINHEWHBIX 3JIEKTPUYECKUX LEISAX CUHYCOMJIAIBHOTO TOKAa. MOIIHOCTH B LIENU
CHUHYCOMJAIILHOTO TOKA. bamanc MomHOCTEeN. Pacd€r 3neKTpuyecKux LENen npu
MEPUOJIMYECKUX  HECHHYCOWJAIBHBIX  BO3ACHUCTBUAX.  UETBIPEXITOIIOCHUKM.
[IpakTr4eckue BBIBOABI JJIs1 METUIIMHCKON TEXHUKHU U IPUOOPOCTPOCHUS

Tema 3. Bo3aeiicTBue CUTHAJIOB HA HeJIMHEHbIE 3JIeMEeHTHI (2 Jac).

IIpeoOpazoBanms curHamoB. Kiacchl HETMHEHHBIX SJEMEHTOB. PexuMbI
paboThl HETWHEWHOro HyeMeHTa. MeTtoabpl anmpokcumanuu. BosznelicTBue
CUTHAJIOB Pa3JIMYHBIX BUJIOB HAa HEIMHEWHBIX ieMeHT. OCHOBHBIEC TTPe0Opa3oBaHus
CATHAJIOB B HEJIMHEMHBIX JJICKTPUYECKUX LENSAX MW JIMHEWHBIX LENsAX C
NepeMEHHbIMU MapameTrpamu. [IpakTrniyeckue BHIBOABI JJ1s1 MEIUIIMHCKON TEXHUKHU
U IprUOOPOCTPOCHUS

Tema 4. Bo3geiicTBHe MOAYJHUPOBAHHBIX CHTHAJOB €O CJIOKHBIM



CIIEKTPOM HA HeJIMHeHHbIe 3J1eMeHThI (2 yac, MAO).

Bo3saelicTBue y3KOMOJIOCHOTO CHUTHAja Ha OC3MHEPIIMOHHBIN HETWHEHHBIN
sanemeHT. Bo3neiictBue AM-curnana Ha H.O. Bo3nelicTBue curnana co ClI0KHBIM
criektpoMm.  [IpakTuyeckne  BbBIBOABI  JUIA ~ MEIMIMHCKOW  TEXHUKH W
IpUOOPOCTPOECHUS

Paspnen I1. BazoBbie 3aK0HBI JJIEKTPOHUKH U MPe00pa3oBaHu

curHaJjion. [Ipakrnyeckue BbIBOABI 1JISl MEAUIUHCKON TEXHUKH U

npudopocrpoenus (4 yac.)

Tema 5. OcHOBHbIE TEepPMHHBI M TNOHATHA JJIEKTPOHUKH W
MOJIYyNPOBOAHUKOBOM TeXHUKH (2 4ac).

duznveckrue 0OCHOBBI padOTHI MOIYIPOBOAHUKOBBIX MPUOOPOB. bumnonspHbie
U TOJIEBbIE TPAH3UCTOPHI. DJEKTPOHHBIE MPUOOPHI €  OTPHUIATEIbHBIM
nuddepeHInanTbHbIM CONPOTHBIEHNEM. [IpakTka mpuMeHEeHs B MEIULIUHE.

Tema 6. KoMIOHEHTBI ONITO3JIEKTPOHUKH M JIA3€PHOI TEXHUKH (2 4ac).

Nznyyaromume quosbl. DOoTOPE3UCTOPHI. doToanoabl.
®ororpan3uctopbl. OnTpoHbl. XapakTEPUCTUKKA HWHIUKATOPOB M  JIA3€POB.
[IpakTnka npUMEHEHUS B MEULIUHE.

Paszgea III. OcHOBBI aHAJIOTOBOM CXeMOTEXHMKH JJIEKTPOHHbBIX
cpeactB. IlpakTHyecKkue BHIBOABI A1 MEAMUMHCKON TEXHUKH U
npudopocrpoenus (4 yac.)

Tema 7. DieKTpoHHBbIE YCHJIMTEJbHbIE YCTPOHCTBA. YCHWINTEIH
MOIIHOCTH W YCHJIMTEJIH IOCTOAHHOr0o TOKa. O0JlacTH NPUMEHEHHUsI B
MeaumuHe (2 yac).

OOmue cBeneHuss 00 YCHIUTENAX SJCKTPUUECKUX CUTHaAIOB. OCHOBHBIE
napaMeTpbl M XAapaKTEPUCTUKH YCHIIUTENICW. Y CWIMTENbHbIE KacKaJbl Ha
OUIOJISIPHBIX TPAH3UCTOpAX. Y CHIIMTEIbHBIE KaCKaIbl HA MOJEBBIX TPAH3UCTOPAX.
Pexxumbl pabOThl yCHIIMTENBHBIX KAacKaloB. YCHJIHMTEIN C TpaHCHOPMATOPHBIM
BKJIIOUEHUEM Harpy3ku. be3TpancopMaTopHble JBYXTAKTHBIE YCHUIIUTENH.
Yewnnrenn MoCTOSHHOTO TOKa. HEKOTOphIe CXEMHBIE PELIEHUs, UCIIOIb3YEMBIE B

YCUITATEIISIX



Tema 8. Iudpdepenunanbubie 1 onepanmuoOHHbIE YCHJIUTEJIN B
MeIUIMHCKOM npudopocrpoennu (2 yac, MAO).

Obmue cBenenus. MnaeanbHbI ONepallMOHHBINA ycwinTedb. OCHOBHbBIE
napameTpbl U XapaKTePUCTUKH OMEpPalMOHHBIX ycuiauTenei. OOpaTHble CBS3U B
YCWINTENBHBIX  yCTpoMcTBax. IIpuMepbl HCHOJAB30BaHMS — ONEPALMOHHBIX
yCUJIUTENEeH U OOpaTHBIX CBA3EM B HEKOTOPBIX cxemax. OOjacTH NMpUMEHEHUs
OMEpPALMOHHBIX YCWIHTENEH B JJEKTPOHHBIX CXeMax OHOMEIUIIMHCKOIO
Ha3HAYECHHUS.

Tema 9. I'eHeparTopbl JJIEKTPHYECKHMX KOJIeOAHUI M IJIEKTPOHHbIE
KJIKOYHM B MEeIMIIUHCKOM NPUOOpocTpoeHun (2 yac).

['eHepaTopbl 3JEKTPUUECKUX KOJICOAHUM W 3JEKTpPOHHBbIE Kitouu. OO6miue
cBelleHUsA. ['eHepaTopbl TapMOHMYECKMX CUTHajoOB. KBaplieBble reHepaTophl.
'enepaTopsl  KojeOaHUN  TPSIMOYTroibHOM  GoOpMbl  (MyJIBTUBHOPATOPHI).
NMnynbscHble cUTHaiBL. DIeKTpoHHbIE Kitoud. Mcnonb3zoBanue MOII-kimroueli B
ANIEKTPOHHBIX YCTPOUCTBAX C MEPEKITIOYAEMbIMU KOHIEHCATOPaMHU.

B 7 cemecTpe
Paznen IV. OcHOBBI HU(PPOBOH CXeMOTEXHUKH JIEKTPOHHBIX
cpeacts. [IpakTuyeckue BHIBOABI 1JI1 MEAUIIUHCKOH TEXHUKHA 1
npudopocrpoenus (10 gac.)

Tema 10. OcHOBBI TEOPHH JTOTHYECKHUX (MEPEKII0YATETbHbIX) QYHKIUI
(2 gac).

Jlornyeckue PyHKIUU U JIEMEHTHI. AKCUOMBI, 3aKOHBI, TOKJIECTBA U
TeopeMbl areOpsl Joruku (OyseBoitl anredpsl). [Ipencrapinenue u npeoOpasoBaHue
noruyeckux GyHkuuid. [ToHsTHE 0 MUHUMHU3AIIUN JTOTUYECKUX HYHKITUMA.
CTpyKTypa ¥ IpUHIMUI ACUCTBUS JOTHYECKUX 3JIEMEHTOB. OCHOBHBIE MAPaMETPHI
Y XapaKTEPUCTUKH JIOTHYECKUX JIEMEHTOB.

Tema 11. KomOuHaumoHHbIE JIOTHYECKHE YCTPoOiicTBa HM(PPOBOii

TEeXHUKH (2 yac).



[Mudparopsl u aemmdparopsl. MyJIbTUIIIEKCOPHl U JEMYJIBTUILIEKCOPHI.
Cymmatopsl. [udpopoit kommapatop. [IpeobpazoBarenu komoB. ApudmeTuko-
JIOTUYECKOE YCTPOUCTBO.

Tema 12. Tpurrepsl u uu@poBbie AaBTOMATHI (2 4ac).

TpurrepHas cxemMa Ha JBYX YCHUJMTENbHBIX KacKaJax. S-TPUITEPbl Ha
JIOTUYECKUX 3ieMeHTax. PasHoBunHocTu RS-tpurrepos. JK-tpurrepsl. D-Tpurrep
u T-tpurrep. Hecummerpuunsie Tpurrepsbl. [{ludgpoBsie aBTOMATHI.

Tema 13. PerucTpbl ¥ cuéTunky B HU(PPOBOI TeXHHUKe (2 yac).

O6mue cBeneHust o peructpax. ChapuroBble peructpbl. CHHXpOHHBIC
CIABUTOBBIE PETUCTPbI C OOpaTHBIMH CBs3AMH. DYHKIMOHAJIbHBIE Y3JIbI Ha Oa3e
PETHCTPOB CABUTA. DIIEKTPOHHBIE CUETUUKH.

Tema 14. 3anoMuHawIMe JIEKTPOHHbIE YCTPOMCTBA (2 4ac).

OcHoBHBIE TIapaMEeTphl U BUAbI 3aMIOMHHAIOIIUX YCTpPOMCTB. CTatnueckue
ONEpaTUBHbIE 3allOMHUHAIONIME yCTpoWcTBa. JIMHamMuveckue oOmnepaTUBHbBIC
3aIlIOMUHAIONINE YCTPOUCTBA. DHEProOHE3aBUCUMbIE ONEPATHBHbBIC 3aAIOMUHAIOIINE
ycTpoiicTBa. OCHOBHBIE CTPYKTYpPbl OIEPAaTUBHBIX 3allOMUHAIOLIUX YCTPOWCTB.
[Toctostnuble 3anmoMuHaromme ycrpoiictBa. CrpykrypHas cxema PII3Y-OC
(EPROM. Iloctosinuble 3anomuHaromue ycrpoiictBa PII3Y-Y®.  VcinosHbie
0003HAaUeHUsT MHUKPOCXEM W  CHTHAJOB  YOPABJICHHUS  3allOMHHAIONTUMU
ycrpoiictBamu (npumepsl YI'O 3VY). Omdui-naMsTh.

Paznen V. bazoBble NpUHUIMIIBI CXEMOTEXHUKHU U HU(PPOBOH
(puabTpannu OMopuznvecKknx cUrHajoB (8 yac.)

Tema 15. Ilomexu npu u3mMepeHUsX HA OMOJIOrMYECKHUX 00beKTaXx (2 yac)

[Ipupoga ¥  WCTOYHMKK  TIOMEX TMPU  DIEKTPOPUZHOTOTUIECKUX
HCCIIEIOBaHUX, UX Kiaccudukamus (Ha OCHOBE OOOOIIEHHOW SKBHUBAJICHTHOM
cxembl u3MepeHusa bBII). OpraHuzanuoHHbIE W METOJMOJIOTMYECKHE MYTH
UCKIIIOUCHUSI WM oOcjabiieHuss momex. TpeboBanus K BXOAHBIM Iiensim MII:
BXOJIHO€ CONPOTHUBIIEHUE, pa30ajaHC BXOJHOIO COINPOTHUBICHHS, KOIPDUIIMEHT
ocnabyieHusi CHH(pA3HOTo cUrHaia, Ko3(PPUIIUEHT PEKEKITUH.

Tema 16. Oco0eHHOCTH CXEMOTEXHMKH HCKJIIOYCHHUA WJIM 0CJIA0JeHHUA



nomex 0uo(pusnyecKnx umMepeHuii (2 yac)

AnnapaTHbele METO/IbI 00paOOTKM OMOMEIUIIMHCKUX CUTHAJIOB KaK CPEJCTBO
O0opbOBI ¢ moMexamu. DKpaHHpoBaHHE ¢ 3aHyineHuem uepe3 OC, mpuMeHeHue
COTJIACYIOIIMX W MHCTPYMEHTAIBHBIX YCUJIMTENEH, COTJIACOBAHUE CIIEKTPaIbHBIX
CBOMCTB CUT'HAQJIa C YacCTOTHBIMH XapaKTEPUCTHKAMU YCHUJIMTENEH (aHajaoronas
bunbTpanys), npuMeHeHne TpaHC(HOPMATOPHBIX U ONITUYECKUX MPeoOpazoBaTENeH.
O60011IeHHBIE SKBUBAJIEHTHBIE U CTPYKTYPHBIE CXeMbl. OCHOBHBIE XapaKTEPUCTUKHU.

Tema 17. Hudposas ¢puiabTpauus Kak CpPeACTBO 0Caal0JIeHUs] TOMeX
ounoduznvecKux n3mMepenui (2 gac).

Hudposeie hunbtpsl (D). O6ume nonstus: HUD (KUX-dunbtper), PLIO
(BUX-dpunbtpst). OcHoBHble noctonHcTBa LIdD. UMnynbcHas peakius GUIbTPOB.
Oyukus otkirka. OnpeneneHue UMNYyJIbCHON peakiuu. [lepenaTounsie GyHKIUN
¢unbTpoB. YacToTHBIE XapaKTepUCTHUKU (PuiibTpoB. Obmue noHsaTus. OCHOBHBIE
cBoiicTBa. B3anmHas koHBepTaius TUTIOB (PrIbTPOB. THUITOBBIE METOBI pacueTa u
ONTUMHU3AIUUA (PUITBTPOB.

Tema 18. CtpykTypHBIe cxembl U rpadbl puasTpoB LD (2 yac).

IloHsiTHE O: TIaBHOM 4aCTOTHOM Aualia3oHe, yactore HalkBucra, siBJICHUU
['mbca, BecoBbix ¢ynkumsax. Crtpykrypubie cxembl [ID. I'padsr dumsTpos.
Coenunenust GuabTpoB. OUIBTPHI CAyYalHBIX CUTHANIOB. PU3nUecKas CylUHOCTb
¢bunpTpanu mwymMmoB M nomex. OcoOble BUAbl (DUIBTPOB: CIJIAXKUBAIOIINE,

OIITUMAJIBHBIC.

B 8 cemecTpe
Paznen VI. Curnajibl 0M0J10TH4eCKOro Npoucxo:kaenus. bazosbie
NPUHIHUIBI CXeMOTEXHUKH U3MepeHnd 0Mo(pu3n4ecKX CUrHAJIOB (8 yac.)
Tema 19. IlonsiTHEe 0 cUTrHAJAX OMOJIOTMYECKOT0 MPOUCXOKIEHHU. (2 Hac,
MAO).
N3nyuenus: denoBeka W mopoxkaaromye (HU3nyecKue MoJis, UCIOIb3yeMbIe
JUIsl TUarHOCTHKU W Tepanuu. Knaccudukaius 1o BHY NMEPBUYHBIX CHUTHAJIOB

(OuonoTeHIMaNbl, AJIEKTPONPOBOJIHOCTh, OHOMEXaHUYECKHE U aKyCTHUYECKHE



addekThl, OMOMArHeTU3M U JAp. BUABI H3IYYEHUHM H (PU3HMYECKUX T0JIEeH).
DJIEKTPUYECKOE TI0JIE KAK TJIaBHAs OCHOBA MPOSBICHUS >KU3HEIESITENbHOCTH.
[Tpoucxoxxnenne OMOMOTEHIIMANIOB, dKBUBAJICHTHas cxema uctounumka bII. BII
pa3IMYHBIX  (QYHKIMOHAIBHBIX TPYNN  KU3HENEATENbHOCTH: UX  (opma,
AMIUTUTYIHBI W YaCTOTHBIM Juamna3oHbl MposiBieHUs. CrnocoObl W TpOOIEeMbI
peructpanuu bII.

Tema 20. DueKTpUYecKHMe WU3MEPEHUs] M IJIEKTPOM3MepPHUTeIbHAasI
annaparypa (2 yac, MAO).

OCHOBHBIE TOHATHS W OINpeAeieHus. Buasl W METOAbl W3MEPEHUN.
N3mepurenbHble MpuOOphI, KOMIIEHCATOPbl, MOCThI. Ocuuiuiorpadsl. M3mepenue
[apaMeTPOB 3JIEKTPUYECKUX CHUTHAJIOB. M3MepeHue mapaMeTpoB 3JIEKTPHUECKUX
LENEH.

Tema 21. W3mepeHHe 3JIeKTPUYECKHMX W MATHUTHBIX BeJIHYHH
Ouoorn4ecknx 00beKkToB (2 yac, MAQO).

N3mepeHne »NEKTPUYECKOrO IMOJs M MArHUTHOTO IIO0TOKA, MAarHUTHOU
WHJYKIUU U HaNpsHKEHHOCTH TMOCTOSHHOTO MAarHUTHOTO MOJIS OMOJOTHYECKUX
00bekToB. CraThyeckue M AMHAMUYECKUE XApPaKTEPUCTUKU DIEKTPUUYECKUX U
MarHUTHBIX TIOJIEH OMOJIOTHYECKUX OOBEKTOB.

Tema 22. HN3MepeHHe HEIIEKTPHUYECKHUX CHTHAJOB OHOJOTMYECKUX
00beKTOB (2 yac).

CTpyKTypHBIE CXEMBI TPUOOPOB JJII U3MEPEHUS HEJIEKTPUICCKUX BETUINH
(Temneparypa, JaBl€HUE, BIAXKHOCTb, pPAaCXOJ, KOHIEHTPALMS, H3IyYEHUs
ouosiornyeckux 00bekTOB). [IpeoOpazoBarenn HEIIEKTPUUYECKUX  BEJIMYMH.
DneKTpoAbl M MHUKPOIJIEKTpoAbl.  PesuctwBHBIE ©  (HOTO  JATUYMKH.
[TonynpoBOJHUKOBEIE, TEPMOIJIEKTPUYECKHUE U MIbE303JIEKTPUUECKHE
npeobpaszoBarenu. [IpuHIun AeicTBHs, YCTPONUCTBO, XapaKTEPUCTUKU U 00JacTH
npuMeHeHusl.  (JlaTuvkd  HEDJIEKTPUYECKUX  BEJIMYHMH,  PETUCTPUPYEMBIX
AJIEKTPOHHBIMU IPUOOPAMU U X UCTIONB30BaHUE B MeAUIIMHE. OCHOBHBIE CBEICHUS
0 U3MEpHUTENbHBIX MpeolOpa3oBaTensix W ux kinaccupukamus. Ilorpemnoctu

HpCO6pa?>OBaHI/IH, TOYHOCTBb U AHWAIIa30H, IIOPOTI' HYyBCTBUTCIBbHOCTH.



Paszpea VII. ®@dyHKUMOHAJIBHBIE Y3Jbl, CTPYKTYPAa U CXeMOTEXHUKA
AUATHOCTHYECKUX MPpuOopoB (6 yac.)

Tema 23. PaamanuonHble W (OTOIIEKTPUUYECKHE NPHOOPBI JIA
poroMeTpryecKMX H3MEPEHMH W  PperucrpauuM HH(PPAKPaACcHOr0 U
yYAbTPa(u01eTOBOro u3aydeHus (2 yac).

Pagnanyionnsie U ¢GoTORNIEKTpUUECKHE MPUOOPHI s (POTOMETPUUECKUX
U3MEPEHUM U JIJIs1 pErucTpalii MHGPAKPACHOTO U yIbTPadUOIETOBOIO U3TyUEHHUS.
[TomynpOBOJHUKOBBIE  pEHTreHOAAaTYMKH. (CBETOBBIE, BOJITAMIIEPHBIE U
CHEKTpajbHble XapakTepUCTUKU (oTomaryukoB. [Ipumenenue doTonpubopoB B
MEIUIMHCKON 3JIEKTPOHHOM amnmaparype M B MpuOopax st OMOXMMHUYECKOIrO
aHaJIH3a. [TosrynpOBOJHUKOBBIE (boTONpPUEMHHKH. DOTOANEKTPUUECKHE
YMHOXKHUTENIM, CXEMbl HUX BKJIIOYEHUST M o0nacTu mnpuMeHenus. W3mepenue
HERJIEKTPUUECKUX BEJIMYHUH OHOJOrHUYecKuX 00BbeKTOB. [Ipumepnl

Tema 24. IlpuHumn JeiicTBUA W YCTPOMCTBO MeEIUIIUHCKHUX
TenJI0Bu30poB (2 yac MAQO).

O6nacTi TpPUMEHEHHS TEPMOJATYMKOB B MEIUIUHE. OJIEKTPOHHBIC
MEIUIMHCKIE TEPMOMETPBI. YCTPOWCTBA TEPMOPETYJSIUU B OHOXMMHYECKUX
naboparopusx. [Ipumenenne HoTOIaTUNKOB, YYBCTBUTENBHBIX K HHPPAKPACHOMY
U3ITyYEHHUIO, ISl ©K3MEPEHUS TEMIIEPATYPBI KOXKHBIX NOKPOBOB. [ IpuHImMn neicreus
U YCTPOMCTBO  MEIMIMHCKUX  TEIUJIOBU30pOB. TepMoOaHEMOMETpUYECKHE
W3MEPUTEIH JIETOYHON BEHTUJISILUU. DJIEKTPOHHbIE MEIULIMHCKIE TEPMOMETPBI

Tema 25. PyHKUIMOHAJBbHBIE Y3JIbI M 0JIOKH JTHATHOCTHYECKUX IPUOOPOB
MEJIUIMHCKOr0 HA3HAYECHUS B TeparepuoBoM Jauana3oHe (2 yac)

W3meputenbHble mpeoOpa3oBaTeid M yCWIUTENIM B  TeparepluoBOM
nuanazone. OOpaTHble CBSI3M W MX  [PUMEHEHUE IS TOBBIIICHUS
OKCIUTYaTallMOHHBIX  XapaKTepUCTHUK H3MEpPUTENbHBIX IMpeoOpa3zoBaTesiell U
YCWIHTENEH B TEpareploBOM Juana3oHe. l3MepurenbHble MOAYISATOPBI H
JEMOIYJIATOPBI. ['eHepaTophl U BXOJHBIE KACKabl H3TyYarOIIUX U H3MEPUTEIbHBIX

YCTPOMCTB TeparepIioBoro Auana3oHa.



Paznea VIII. ®yHKUuOHAJAbHBbIE Y3JIbl, CTPYKTYPA U CXeMOTEXHUKA
TepaneBTHYECKUX annaparos (2 yac.)

Tema 26. @PyHKOMOHAJIBbHBIE Y3Jbl JJIEKTPOHHBIX YCTPOWCTB
TepanesTuyeckux annaparos HY, YBY, CBY u B TeparepuoBoM auana3zoHe
(2 yac)

YceunuTenu MOIHOCTH TEpANEeBTUUYECKUX annaparoB. OOpaTHBIE CBSA3H U UX
MIPUMEHEHHUE [JIS1 TOBBIIICHUS JKCIUTYaTallUOHHBIX XapaKTEPUCTUK YCHIIMTEIEH
MOIIHOCTH. Monaynaropel U aemMonynsaTopsl. PunbTpel. TuUIOBBIE CXEMBI
MACCUBHBIX U aKTUBHBIX (DUIIBTPOB B ammapaTrype OMOMEIUIIMHCKOTO Ha3HAUYCHHS.
I'enepaTopbl M BBIXOJHBIE KACKAAbl M3JIYYAIOLIUX YCTPOMCTB. | eHepaTopsl C
BHEIIHUM BO30yxJeHueMm. CoriacoBaHue BBIXOJa OKOHEYHOTO Kackaja u
M3JyYarolIen Harpy3KHu.

Pasnen IX. be3onacHOCTh M 3/1eKTP00€30NACHOCTD AUATHOCTHYECKHUX
npudopoB U PU3NOTEPANIEBTUYECKUX aNlapaToB (2 4ac).

Tema 27. be3onacHocTb W JJIEKTPO0E30NMACHOCTL MEIMIUHCKUX
¢puznoTepaneBTHYECKUX annaparos (2 yac, MAQ).

TunoBsie NpUeMbl CXEMHOU peain3aluu 00eceueHus JJIEKTPOOE30aCHOCTH
JTUArHOCTUYECKNX  TPUOOPOB  (MMOCTOSIHHBIM, TEPEMEHHBIN, HUMITYJIbCHBIMH,
BbicokouacToTHbI, CBY, KBY, TI'n). TunoBble npuemMbl CXEMHOH peanu3anuu
oOecrieyeHuss  BJIEKTPOOE30NacHOCTH  (PU3MOTEPANEeBTUUECKUX  alllapaToB
(IOCTOSIHHBIN, TIEPEMEHHBIN, UMITYJIbCHBIN, BbicOkouacToTHbIM, CBY, KBY, TI ).
TunoBple  MpPUEMBbl  TEXHOJOTMYECKONO W  METOJMYECKOro  olecrneyeHus

anexTpobesonacHocTu. [Ipumepsl obecrieueHus 3eKTPoOe30MacHOCTH.

II. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM
YACTHU KYPCA
CtpykTypa W cojAepKaHWE MPAKTUYECKOW YacTH Kypca BKJIIOYAET B ceOs

TEMATHUKY U COACPKAHNC ITPAKTHIYCCKHUX 3aHITUU U CCMHHApPOB

IIpakTuuyeckue 3ansaTus B 6 cemectpe (18 uac)



Pa3pea 1. ®usnyeckue 0CHOBBI JJIEKTPOTEXHUKHU. ba3oBbie NOHATHA U
3aKOHBI JJIEKTPUYECKUX 1 MATHUTHBIX Henei (8 uac).

Tema 1. @u3nyecKkue 0CHOBBI JJIEKTPOTEXHUKHU. ba3oBble NOHATHA U
3aKOHBI (2 4ac)

DneMeHTHI AIeKTpuUYecKux 1emnei. Tononornyeckue noHsATUsi. OCHOBHBIE
3aKOHBI ANEKTpUYecKux 1eneid. OCHOBHBIE 3aKOHBI MAarHUTHBIX Lieneil. Meron
npeodpazoBaHusi. MeTo1 KOHTYPHBIX M Y3JIOBBIX yYpaBHEHHI. MeTo1 KOHTYPHBIX
TokoB. [locTpoeHne noTeHIMaNBHBIX AuarpaMm (O6IacTH TPUMEHEHUS -
dusnoTepaneBTUYECKUE anmnapatsl: TaibBanu3anusa, H4, Uuaykrorepmus u zip.)

Tema 2. MarHuTHbIE HEeNH U KATYHIKA ¢ MATHUTONIPOBOIOM B HEMSIX
MOCTOSIHHOTO U MEePeMEHHOr0 ToKa (2 yac).

OcHOBHBIEC 3aKOHBI MarHWTHBIX Iene. Hepa3BeTBiieHHas U pa3BETBICHHAS
HECUMMETPUYHBIC MArHUTHBIE LENMA MPUA 3aJaHHOM MAarHUTHOM IIOTOKE U
HaMmarHuuuBatomend cune. (Ob6mactu mpumeHeHus - DuU3NOTEpaneBTUYECKUC
anmnapatbsl U ctumyasaropsl. MPT u MUT u nip.)

Tema 3. Pe3oHaHChI HANpPSi’KEHUIl M TOKOB B JIEKTPUYECKHX LeEMNsiX

nepeMeHHOro Toka (2 yvac MAO).

DNEKTPUYECKHE U MATHUTHBIE LENU NIEPEMEHHOT0 TOKa. OCHOBHBIE MIOHATHS
0 nepeMeHHOM Toke. OCHOBHBIE (HOPMYJIBI U YpaBHEHHsI. AHAJINU3 IPOLIECCOB B LIETIN
CUHYCOMJAIBHOTO TOKAa IIPU IIOCIEAOBATEIBHOM M NApaUIEIbHOM COECIMHEHUU
anemMeHToB. lIpakTnueckne TpPUMEHEHHSS B MEAMIMHCKOM TEXHUKE U

pruOOPOCTPOCHUH.
Tema 4. IlepexoaHblie mpouecchbl B JIeKTPpUYECKUX Hensax (2 yac. MAQO).

[TepexoaHbie POIIECCHI B ANEKTPUUECKUX LETISIX. Y PaBHEHUS, ONIPEACICHUS
TOKOB M HaNpsDKEHUM M TOCTpOEHUE TIpaUKOB MPOLECCOB B IENH MOCIHE
KOMMYTall1H. [IpakTyeckre NOPUMEHEHHS B MEAMUIIMHCKOM TEXHUKE U

IpUOOPOCTPOECHUH.

Paznen I1I. UudopmannoHHbie npouecchl M Npeodpa3oBaHusi CUTHAJIOB

B HeJIMHEHHBIX dJIeMeHTax (4 yac).



Tema 5. IIpeoOpazoBaHusi CUTHAJIOB M UX ANNPOKCUMAIUA.
Bo3aeiicTBHe CHTHAJIOB HA HeJIMHEHHBbIE 3j1eMeHThI (2 yac MAQO)

OcHoBHBIE TTpeoOpa30BaHUS CUTHAJIOB B HETMHEHWHBIX JICKTPUUECKUX TCTISX.
Jlunelinple 1LeNMU C MepeMeHHbIMU mapaMerpamMu. Kmaccel ¥ pexumbl paOOThI
HEJIMHEWHBIX DJJIEMEHTOB. IIpuMephl: HeIMHENHAas €MKOCTb M HEJIMHEHHAas
UHAYKTUBHOCTH  L(i), yCTpOHCTBO ¢  HEJIMHEWHOM  BOJBTKYJIOHOBCKOM
XapakTepucTukon  q(u), yCTpOMCTBO ¢  HEIMHEHHOW  BOJIbT(apagHOU
XapakTepucTukoi c(u)=q(u)/u. Merox amnmpoxcuManuu. ONTUMAIBHBIN BBIOOD
cocofa ammpokcuManuu. Bo3peiicTBUE CUTHAJIOB pa3iiMYHBIX BHJIOB Ha
HEJIMHEHHBbIE  AJEMEHTBI:  Y3KOMOJIOCHOTO CHUTHalla Ha  Oe3WHEepPLUUOHHBIN
HEIMHEHHBIN dJeMeHT, AM-curnama, UM-curHajga M CUTHajda CcO CJIOXKHBIM
CIIEKTPOM HA HEJIMHEWHBIN DJIEMEHT.

Paznean I11. @usnyeckne 0CHOBBI JJICKTPOHUKHU U MOJYIIPOBOIHUKOBOM
TeXHUKH (2 yac).

Tema 6. Puznveckue 0CHOBBI PA00THI MOJIYNIPOBOIHUKOBBIX PUOOPOB.
bBunoJssipHbie U MoJieBbIe TPAH3UCTOPBI. (2 4ac)

DIIEKTPONPOBOJHOCTH MOIYIPOBOJHUKOB. DJIEKTPHUUECKUE MTEPEXOIBI.
Cwmenienue p—n-niepexona. EMxocts p—n-niepexona. [Ipo6oit p—n-nepexona.
[TonympoBogauKOBBIE TU0ABI. CTPYKTYypa ¥ MPUHIIUI JEHCTBUS OUTIOSIPHOTO
TpaH3ucTopa. Gusnyeckas HEJTUHEWHAs MOJEIIb TPAH3UCTOPA U DKBUBAJICHTHbBIC
cxembl. CIocoObI BKITFOUCHUS OMTOSIPHBIX TPAH3UCTOPOB. OCHOBHBIC PEIKUMBI
paboThl TpaH3ucropa. h-nmapamerpsl ounoisipHOro Tpan3ucropa. OCHOBHbBIC
napaMeTpbl OUMOJISIPHBIX TPAH3UCTOPOB. TPaH3UCTOPHI C MHKEKITUOHHBIM
MUTAHUEM.

Tema 7. JjieKTPOHHBIE TPUOOPHI ¢ OTPULATEIbHBIM
AU PpepeHIHATBLHBIM CONPOTUBICHUEM. XaPAKTEPUCTHKH JIa3¢POB U
00/1acTH IPpUMEHEHMsI B MeMIUHEe (2 yac)

TyHHeIbHBIN 1 00paleHHBIN TuoAbl. JIByX0a30BbIi 1101 (OTHOTIEPEXOHBIN
TpaH3ucTop). JlaBuHHBIA TpaH3UCTOp. MHUCTOPBHI U TUpUCTOPBL. M3iyyaromiue

nuoabl. Dotopesuctopel. Dotoauoasl. Dororpanzuctopbl. OnTpoHbl. CIOCOOBI



MOJYYEHHSI U XapaKTEpUCTHKHU JIa3€pHOro u3iydyeHus. KpaTkas xapakTreprucTHhka
3aKOHOMEPHOCTEH B3aMMOJICUCTBUS J1a3€pHOTO0 M3My4YeHUS C OHOJIOTHYECKUMU
oObvexkTaMu. OOIacTH MPUMEHEHHS B METUIIUHE.
Paznen IV. ®u3snveckne 0CHOBbI AHAJIOTOBbIX 3JIEKTPOHHBIX CPEICTB.
ba3oBble NOHATHA U OCHOBBI M CXeMOTeXHHMKH (4 4ac).

Tema 8. DileKTPpOHHBIE YCWINTENbHbIE YCTPOMCTBA. Y CHJINTEIH
MOIIHOCTH M YCUJIUTEJIU MOCTOSTHHOTO TOKA (2 yac)

OO1ue cBeieHns 00 yCUITUTENSX JIEKTPUIECKIX CUTHANIOB. OCHOBHBIE
NapaMeTpbl U XapaKTEPUCTUKHU YCUIIMTENEH. Y CUINTENbHBIE KaCKabl HA
OUMOJNSPHBIX TPAH3UCTOPAX. Y CUIIMTEIbHBIE KACKA bl HA MOJIEBBIX TPAH3UCTOPAX.
Pexxumbl pabOThI yCHITMTENBHBIX KACKAI0B. Y CHIIUTENH C TpaHC(HOPMATOPHBIM
BKJIIOUEHHEM Harpy3ku. be3rpanchopmaTopHblie IBYXTaKTHBIE YCUITUTEINH.
Ycunrenu ocTosSHHOTO TOKa

Tema 9. [Indpepenuuababie U OnepanioOHHbIe YCHIUTEH (2 yac
MAO)

Oo6mme ceenenus. uddepennmanbupiii ycunurenab. HekoTopbie cxeMHbIe
pELIEHHUs], UCTI0JIB3YEMBIE B yCUIUTENAX. VIealbHbli ONepallMOHHBIA YCUIIUTEb.
OcHOBHBIE TApaMeTPhI U XapaKTEPUCTUKU OTEPAIIMOHHBIX ycunuTened. OOpaTHbIe
CBSI3M B YCWJIUTENBHBIX yCTpOUCTBaX. [[puMepsl ncnoib30BaHus OnepauOHHBIX
ycuiuTtenei 1 oOpaTHBIX CBS3€H B HEKOTOPHIX cxeMax. O0iacTu mpuMeHEHUs

OIICPAINOHHBIX YCI/IJIHTGJIeﬁ B 3JICKTPOHHBIX CXCMaX.

IIpakTuyeckue 3ausitus (18 yacos)

B 7 cemectpe
Pasznen V. OcHoBbI HU(POBOI CXEeMOTEXHUKH JIEKTPOHHBIX CPEACTB (2

qac)

Tema 1. DiieKTpOHHBbIE KJIIO4YH (2 4ac)
DinekTpoHHbIe Ktoud. Mcnonb3zoBanue MOII-kitoueid B 3J1€KTPOHHBIX

YCTPOMCTBAX C NEPEKITIOYAEMBIMU KOHIEHCATOPaMHU.



Tema 2. OCHOBBI TEOPHH JOTHYECKHUX (MEPEKITIYATENbHBIX) (PYHKIMH
(2 gac)

Jlornueckue PyHKINUU U 3JIEMEHTBl. AKCHOMBI, 3aKOHBI, TOXK/IECTBA U
TeopeMbI areOpsl Joruku (OyseBoit anreopsl). [Ipencrapinenue u npeodpa3oBaHue
JOTHYECKHUX (QYHKIHUI.

Tema. 3. IloHATHE 0 MUHUMH3ALMHU JOTHYCCKUX (PYHKIMH (2 Yac)

Munumu3zanus gorudeckux GyHkiui. CTpyKTypa U IPUHIUI TSHCTBUS
JIOTUYECKUX IEMEHTOB OCHOBHBIE TAPAMETPhI U XapaKTEPUCTUKH JIOTHYECKHUX
DJIIEMEHTOB.

Tema 4. KoMOnHaumoHHbIE JIOTHYECKHE YCTPocTBA (2 4ac)

[Mudparops! u gemmdparopsl. MyIbTUIIIIEKCOPHI U AEMYIbTUIIIICKCOPHI.
CymMmmatopsl

Tema S. Lludposoii komnaparop u npeodpa3oBaresii KOA0B (2 4ac)

[udposoit kommapatop. [IpeodbpazoaTenu ko10B. ApruhMeTHKO-
JIOTUYECKOE YCTPOUCTBO

Tema 6. Tpurrepst u ungpoBbie aBTOMATHI (2 Yac)

Tpurrepnasi cxemMa Ha ABYX YCHJIMTENIbHBIX Kackaaax. RS-tpurrepsl Ha
Jorudeckux anemeHTtax. Pasnosugnoctu RS-tpurrepos. JK-tpurrepsi. D-tpurrep
u T-tpurrep. Hecummerpuunsie Tpurrepsl. [{udpossie aBTOMATEHI.

Tema 7. PerucTpsl 4 cC4éTUNKH (2 4ac)

O6mme cBeaeHuss o peructpax. CaBuroBble perucTpbl. CHUHXPOHHBIC
CABUTOBBIE PETUCTPbI C OOpaTHBIMHU CBs3AMH. PYHKIMOHAJIbHBIE Y3JIbI Ha 0Oa3e
PETHCTPOB CABUTA. DIEKTPOHHBIE CUETUYUKH

Tema 8. 3anomuHaromMe 3J1eKTPOHHBIE YeTpoiicTBa. OCHOBHBIE
napamerpsl 1 BUaAbI 3Y (2 yac)

CraTtuueckue, JTUHAMHUYECKUE O3YV. I3y u DAII-IaMSITh.

DHEProHE3aBUCUMbIE  ONEPATHBHBIE  3AlIOMUHAIOLIME  YCTPOMCTBA.
OCHOBHBIE CTPYKTYphl OIEPATUBHBIX 3allOMUHAIOIIUX YCTPOMCTB.

[TocrosiHHBIE 3anoMuHarOmMe ycrporctBa. CTpykTypHas cxema PII3Y-



OC (EPROM). Iloctostnubie 3anomuHatomue ycrpoicrsa PII3Y-VO®.
VYcnoBHble  0003HAYEHUS] MUKPOCXEM W CHUTHAJIOB  yIPaBICHUS

3anoMUHaOIMMK ycTpoicTBamu (mpuMepsl YI'O 3VY). @maui-namsrh.

Tema 9. HanpaBJieHusi ¥ NepCNeKTUBbI PAa3BUTHS JJIEKTPOHUKH.

HaHo3/1eKTPpOHUKA B MeIUIIMHCKOM npudopocrpoerHuu (2 yac MAQO)

IIpakTuyeckue 3ansatus (18 yacos)

B 8 cemecTpe

Tema 1. ®OyHKHHOHAJBHBIC Y3Jbl JJIEKTPOHHBIX  YCTPOICTB
AUATHOCTHYECKHMX NPUOOPOB MEAUIIMHCKOI0 HA3HAYeHus (2 1ac)

CxeMbl  U3MEpUTENBHBIX  ycuiuTene. Buasl  o0paTHbIX — CBA3EH.
W3mepurtenbHble MOAYJISATOPBl U JIEMOAYJIATOpPbl. DPUibTpbl. THUIIOBBIE CXEMBI
MACCUBHBIX M AKTUBHBIX (PUIBTPOB. ['eHepaTOphl U BXOJHBIE KACKAIbI.

Tema 2. @OyHKkuHOHAJBHbIe Yy3abl M Ogoku YBY wu CBU
JAUATHOCTHYECKHUX NPUOOPOB MEAUIIMHCKOI0 HA3HAYeHus (2 1ac)

Monynsaropsl u aemoayiatopsl B 6okax YBY u CBY. ®unbtpel. CXxembl
MACCUBHBIX U aKTUBHBIX (PUIBTPOB. I eHEpaTOphl M BXOHBIE KACKa/Ibl H3Ty4alouX
YCTPOMCTB.

Tema 3. @yHKIIMOHAJIbHBIE Y3JIbI U OJIOKH THATHOCTUYECKUX NMPUOOPOB
MeIMIMHCKOr0 HA3HAYEeHHUs B ONITHYECKOM Juana3oHe (2 yac)

[IpeoOpazoBarenu u yCUIMTENN B ONITHYECKOM JuanazoHe. OOpaTHbIE CBSI3U.
Monynatopsl U AeMOAyASATOpbl. OnTudeckue QuibTpbl. CXeMbl MACCUBHBIX U
aKTUBHBIX (puiIbTpoB. ['eHepaTOphl U BXOJHBIE KAaCKabl M3IYYAIOIIUX YCTPOUCTB
ONTHUYECKOTO HANAa30HA.

Tema 4. ®yHKIMOHAJIBHBIE Y3JIbI U 0JI0KHM IMATHOCTHYECKHX NIPUOOPOB
MEeJULIMHCKOr0 HA3HAYECHUS B TeparepuoBoM Juana3oHe (2 yac)

[IpeoGpa3oBareny ¥ yCHJIUTENH B TepareploBoM auana3one. OOparTHbie
cBsA3U. M3mMepuTesbHbIE MOAYJISATOPBl U IEMOIYJIATOPBL. ['eHepaTopsl U BXOAHbBIE

KacCKaJbl M3JIy4YalOIIUX U U3MEPUTEBHBIX YCTPOMCTB TEPArepIioBOrO AUana3oHa.



Tema 5. ®yHKIIMOHAJbHBIE Y3JIbI U 0JIOKH THATHOCTHYECKUX NMPUOOPOB
MEJIUIMHCKOI0 HA3HAYEHHUA B PEHTI€HOBCKOM Juana3oHe (2 yac MAQO)

[Ipeo6paszoBarenu PEHTIEHOBCKOTO U3IIy4YCHHUS. XpaHeHue,
TPAHCIIOPTUPOBKA U IPUMEHEHNE HCTOYHUKOB PEHTIEHOBCKOTO U3ITyYCHUS

Tema 6. @OyHKHHOHAJBHBIC Y3Jbl JJIEKTPOHHBIX  YCTPOWCTB
TepaneBTnyeckux annaparos HY4, YBY u CBY (2 4ac)

Yceunurenu MOIIHOCTH TepaneBTUYECKHX anmapatoB. OOpaTHbIE CBSI3M.
Mopynstopel u aemMonysatopsl. OuibTpel. THUNOBBIE CXEMBI IACCHUBHBIX H
aKTUBHBIX QUIBTPOB. ['eHepaTopkl. CormacoBaHue BbIXOJa OKOHEYHOTO KacKkaaa u
M3Jy4arouIe Harpy3KH.

Tema 7. @OyHKUMOHAJBHBIE Y3Jbl JJIEKTPOHHBIX YCTPOHCTB
TepaneBTHYEeCKHUX aNnapaToB B ONTHYECKOM AHana3oHe (2 yac)

['enepatopbl 1 BBIXOAHBIE KACKA bl U3y4AIOINX YCTPOUCTB. [ 'eHepaTopsl ¢
BHEIIHUM BO30yxJaeHueMm. CoriacoBaHue BBIXOJIa OKOHEYHOTO Kackaja U
M3JIy4arouIel Harpy3KH.

Tema 8. @OyHKHMOHAJbHBIE Y3Jbl JJEKTPOHHBIX YCTPOMCTB
TepaneBTHYEeCKHUX allapaToB B TeparepuoBoM AMana3oHe (2 yac)

MonynsaTopbl U AEMOIYJATOPBl B TEpareploBOM auana3oHe. OUiIbTpBIL.
TunoBele cXeMbl MTACCUBHBIX M aKTUBHBIX. I'eHepaTopbl. CoriiacoBaHue BbIXOa
OKOHEYHOT'O KacKaJa 1 U3Jy4aroniell Harpy3KH.

Tema 9. be3onmacHocTh M 3JIEKTPO0OE30MACHOCTL MEIMIMHCKHUX
¢pusnorepaneBTHYECKUX annaparos (2 yac, MAO).

Tunossie NpreMbl CXEMHOU peasin3aliuu 00eCcreueHUs JJIEKTPOOE30aCHOCTH
JUArHOCTHUYECKUX  NPUOOPOB  (TIOCTOSIHHBIN, TEPEMEHHbIN, HMITYJIbCHBIH,
BbicokouacToTHbIM, CBY, KBY, TI'1). TunoBbie npuemMbl CXEeMHOHN peanu3aiuu
oOecriedeHuss  3JIEKTPOOE30NacHOCTH  (PU3MOTEpamneBTHUECKUX  alllapaToB
(MOCTOSIHHBIN, TEPEMEHHBIN, UMITYJIbCHBIN, BbicOkouacToTHbIM, CBY, KBY, TI ).
TunoBele  MpUEMBbl  TEXHOJOTUYECKOIO W METOJMYECKOro  oOecreyeHus

anekTpobe3onacHocTH. [IpuMepsl obecriedeHus AMeKTPOOE30MaCHOCTH.



JlaGopaTopusbie padoTsl (18 yac. B 6 cemecTpe)

Tema 1. UccaenoBanue ocumiiiorpaga (4 gac).

Lenp pabotbl. M3yunth OCHOBBI pabOThI M OCHOBHBIE PEXHUMBI PaOOTHI
ocriuiorpada.

OcBouth paboTy ¢ ociuiorpagoM B peXMMax BHEUIHEW M BHYTPEHHEU
Pa3BEPTKH, HAYYUTHCS UCIIOJIb30BAaTh MapKEpPHbIE U3MEPEHUS (2 Jac).

Ocunorpad sBIs€TCs] OCHOBHBIM TPUOOPOM ISl UCCIIEOBAHUS IIPOLIECCOB
B JIEKTPUYECKUX LensX. C ero NoMOIIbI0 MOXHO HCCIEN0BATh PA3BUTHE TOTO WIH
MHOTO IIpollecca BO BPEMEHHU, H3MEPUTh MapaMeTpbl OBICTPONPOTEKAIOLINX
MPOLIECCOB, U3YYUTh CUHXPOHU3ALIMIO ABYX WM O0Jiee MPOIECCOB U T..

Y moboro ocuuiorpadga o0si3aTenbHO  ecTh dkpaH. OH  gBisIeTCS
IJIOCKOCTBIO, HA KOTOPOM M300pakeHa OJiHa TOYKa C ABYMs KoopauHaTtamMu X U Y
— TOPHU3OHTAIBHOM M BEPTHUKAIBHOM KOOPAMHATOM COOTBETCTBEHHO. B IepBbIX
ocuusuiorpagax n300pakeHne TOUKH CO3/1aBajIOCh 3JIEKTPOHHBIM JIy4OM, TO3TOMY
CUHOHMMOM TOJIO)KEHHSI TOYKH SIBJISIETCS TMOJIOKEHUE Jyya ocuuiorpada.
[Tonoxxenne syya ocuwuiorpadga  ymopaBiseTcs JBYMs — HaNpsSOKCHHUSIMH,
MO/JaBa€MbIMM Ha BXOJ X W Bxox Y ociuuiorpada. DT HanpsHKeHUs HOCAT
Ha3BaHUs HaNPSHKEHHE TOPU30HTAIBHON Pa3BEPTKU U HANPSHKEHUE BEPTHUKAIBHOM
pa3BepTKu ociuiorpada. Jlpyroe Ha3BaHHe yIOMSHYTBIX BXOJIOB OcILIorpada
— BXOJ] TOPU30HTAIILHON Pa3BEPTKU U BXOJ BEPTUKAIBHOU pa3BepTKU. Hekoropsie
ocunsuiorpadpl, MOMUMO 3THX BXOJIOB, UMEIOT €lle BXOJ Z, HampsDKeHUE Ha
KOTOPOM YTIPABJISIET SIPKOCTHIO TOUKH (MJIM SIPKOCTBIO JIyua ocuusuiorpada).

N3mensis HanpspkeHre Ha Bxojax X U Y ociuuiorpada, MOKHO yIpaBisTh
MOJIOXKEHUEM JIydya Ha €ro 3KkpaHe. Eciin HamnpsyKeHHsT MEHSIOTCS JOCTaTOYHO
OBICTPO, MOCIIeI0BAaTEIbHBIC TTOJIOKEHHSI TOUKH Ha dKpaHe ocuuiorpada ObicTpo
CMEHSIOT JpYyr Jpyra W cCiMBaroTcd B oAHy jauHuio. Ha puc. 5.1 mnoxasansl
u300pakeHus Ha DSKpaHe ocuuwiorpada, Ha BXOAbBl KOTOPOrO IMOAAIOTCS
NEPEMEHHBIE HANPSDKEHHUS] Pa3HbIX 4acTOT. Takue H300pakKeHUsi Ha3bIBAIOTCA
dburypamu Jluccaxy.

®urypsl Jluccaxy Ha skpane ocuumiorpada, Ux [ sinlJxt [1[x[], Uy [J



sin[ | [yt [1[1y[]. Pexxum paboTsl ocipuuiorpada, npyu KOTOpoM Ha BXoJ1 X MoAaeTcs
BHEIIIHUM CHUTHAJ, HAa3bIBAETCA PEKUMOM BHEIIHENW pa3BepTku. CHrHambI,
noctynaronpe Ha BXxoAbl X W Y ocuwuiorpada, Kak NpaBUiio, YCHIMBAIOTCS
COOTBETCTBEHHO YCWJIMTEISIMA TOPU30HTAJIbHOW WM BEPTUKAIBHOM pa3BEPTKH,
KOO (PUITMEHT YCUICHHS KOTOPBIX MOXET pEeryJupoBaThCS W MPUHUMATH
(buKcUpOBaHHbBIC 3HAYEHUS; €IUHUIIA U3MEPEHUs] — BOJBT Ha neinenue (B/gen.).
3Has KO3(p(UIMEHT YCWICHHS YCWIMTENEeH pa3BepTOK ocuuuiorpada, MOKHO
OTIpPEICNTUTh IMapaMeTpbl CUTHAJIOB, IMOJAaBaeMbIX Ha BXojbl ociuiorpada. K
BHEIIHUM  CUTHaJIaM  ociwuiorpadga  A00aBIsAIOTCS  TakKe  MOCTOSIHHbIE
COCTABIJISIIOIIME, BEIUYMHA KOTOPBIX MOXET M3MEHsAThcsa. [locTosiHHBIE
COCTABJISIFOIIME HEOOXOAWMBI MJisi CIBHTa HW300pa)xkeHus 1mo dKkpany. Oprasbl
VOPABJICHUS, PETYJIUPYIOIIUE  IOCTOSIHHBbIE  COCTABJISIOLIUE,  HAa3bIBAIOTCS
TOPU30HTAJIBHBIM CMEIICHHEM M BEPTUKAIBHBIM CMeElleHueM. B mpakTuke
paauon3MEPEHUI YaCcTO BCTPEUAETCS 3a/1a4a UCCIICIOBAHMS TIEPEMEHHOT0 CUTHAJa
MaJoi aMIUIMTYbl, K KOTOpOMY A00OaBiieHa 0oJibllias MOCTOSIHHAS COCTABIISAIOIIAS.
JIst TOro 94TO0Bl UCKITIOUUTDH ATY TMOCTOSHHYIO COCTABIISIONIYIO M3 HANPSDKCHHUS,
MO/JaBaEMOT0  HAa  BXOJABl  pa3BepTOK  ociuwuiorpada, Kak  MpaBUIIo,
MpEAyCMaTPUBACTCS BO3MOXKHOCTh BKJIIOUEHHUSI MEXIY HCTOYHHUKOM CHTHAJIA U
BX0/I0M ocmwiorpada ¢GuiIbTpa BBICOKOH YacTOThl, HE MPOIYCKAIOIIETO
MOCTOSIHHYIO COCTaBJISIIOILYI0. BKitoueHne QuibTpa oCylIecTBIsETCS TyMOIepoM
C TIOJIOKEHUSIMU «~» — (DUIBTP BKIIIOUEH U «—» — (UIBTP BBIKIIOYCH.

['opazno yarie, yeM pekUM BHEIIHEW pa3BepTKH, Ha MPAKTUKE UCIIOIb3YETCS
pPEXUM BHYTPEHHEN pa3BepTKU. B 3TOM pexume HapssKeHUEM TNOPU30HTAIbHOU
pa3BEpPTKH CIYKUT JIMHEHHO M3MEHSIONIEeCs] BO BPEMEHHM  HAaIpsKEHHE
BCTPOEHHOI'0 TeHepaTopa ocuuiiorpada, Ha3plBAEMOro TeHepaTopoM BHYTPEHHEN
pa3BepTku. B pexume BHYTpEeHHEW pa3BepTKH Jiyd, Mpoberas IO IKpaHy
ocimuiorpada, GakTUUecKu PpUCyeT Ha HeM TpaduK 3aBUCUMOCTH HANPSKEHUS,
M0/1IaBa€MOro Ha BXoJ Y ocuuuiorpada, oT BpEMEHHU.

['eneparop BHYTpEHHEW  pa3BepTKH  BbIpaOaThIBAET  MIJIOOOpa3HOE

Hanpspkenue. [lpumep BxoaHoOro HampspkeHus ocuuuiorpada (BBepxy) u



BBIXOJTHOTO HAIPSDKEHUS] TEeHeparopa BHYTPEHHEW pas3BepTKu (BHHU3Y) IIpH
OTCYTCTBUM WX B3aUMHOW CHHXPOHM3ALIMM CUTHAJI W TpU DITOM He
OpEeINPUHUMACTCS HHUKAKUX JOMOJIHUTEIBHBIX MEp, YacToTa MHJIO00Pa3HOTO
HamnpspKeHuss He OyJeT CoBMaJaTh C YacTOTOM BXOJHOTO curHana. Takoe
U300paXKeHHE HE MO3BOJISET NOTYYUTh KaKOK-I100 CyIIeCTBeHHOM nH(popMaluu 00
uccieayeMoM curHane. s Toro, ytoObl mpu HAOIIOJEHUH MEPUOJUUYECKOTO
CHUTHaJla KapTWHAa Ha OJKpaHe ocnuuiorpada ocTaBajach HEMOJIBUXKHON, H
JEHCTBUTENFHO OTpaXkajia Obl 3aBUCHMOCTb HCCIIElyEMOI'O CHUTHaJla OT BpEMEHH,
IPUMEHSIOT CHHXPOHU3ALIMIO Pa3BEPTKU, KOTJa YaCTOTHI HCCIIEyeMOT0 CUrHala 1
HamnpsDKEHUS Pa3BepTKH  COBMAnaroT. Havamo TOpH3OHTaIbHOW pa3BepTKH
IPUBS3bIBACTCSI K MOMEHTY BPEMEHH, KOTJa COBIAJAlOT 3HAYEHHS] BXOIJHOTO
HaNpsDKEeHUsT ocIpuuiorpadga W TMOCTOSHHOTO HAMpPsDKEHUs 3aJaHHOTO YPOBHSA
Ucunxp. IloctosiHHOE HampspkKeHHE pEryJupyeTcsi oOpraHaMH — YIpaBJICHUS
ocunsuiorpada u Ha3bIBaeTCsl ypOBHEM CHHXpoHu3auuu. [IpenycmaTtpuBaroTces 1Ba
peXMMa CHHXPOHU3AINH: TIOJIOKUTETHHBIN — HAYaJI0 Pa3BEPTKHU MPUBSI3BIBACTCS K
MOMEHTY BpPEMEHH, KOIJa HCCIEAYEeMbIii CHTHAlI T[EpPEeceKaeT YPOBEHb
CUHXPOHM3AIMH CHU3Y BBEPX, U OTPUIATEIbHBIN, KOT/Ia 5TUM MOMEHTOM SIBIISICTCS
nepeceyeHre CUTHAIOM YPOBHS CHHXPOHHU3AIUH CBepXy BHU3. O0a pacCMOTpEHHBIE
peXUMa SBISIOTCS pEXUMaMH BHYTPEHHEH CHHXPOHHU3AllMU, KOT/a HMITYJIbC
CUHXPOHM3AIINH, 3aMyCKAIOMINi pa3BEepPTKy, BBIPAOATHIBAETCS TMPHU COBIAICHUU
UCCJIEyeMOI'0 CUTHaJIa C YPOBHEM CHHXPOHHU3ALUU. AJIBTEPHATUBON BHYTPEHHEN
CUHXPOHM3AIIMH SBIISIETCS PEXUM BHEIIHEH CHHXPOHW3AIWUU, TPU KOTOPOM
UCCIIETyeMbIil CHUTHAJl MOCTYMaeT TOJIbKO HA BXOJ BEPTHKAIBHON pa3BEpTKHU, a
UMIYJIbChl CHUHXPOHHU3ALMU BbIPAOATHIBAIOTCS TPU IEPECEUYECHUU  YPOBHSA
CUHXPOHM3AIMK JPYTUM CHUTHAJIOM, [OCTYMAIOUIMM Ha BXOJ BHEIIHEH
CUHXPOHHU3AIINH.

Pexxum BHemHeW pa3BepTKH YIOOHO HCIIOJIB30BATh JUISI HU3MEpPEHUs
BPEMEHHBl X TMapaMeTpoB CHrHaia. Eciu B KauecTBE CHUTHalIa BHEIIHEH
CUHXPOHM3AIIMHM HCIIOJIb30BATh KOPOTKHE HMIIYJIbCHI, TO KOOpAMHAaTa X TOYKHU

M300pakKeHUsI Ha DSKpaHe ocuwuiorpada MOTHOCTBIO COOTBETCTBYET BPEMEHH



3aJE€PKKHU ITOM TOYKU OTHOCUTEIIBHO UMITYJIbCA CUHXPOHU3ALIUH.

['eneparop pasBepTku ociuuiorpada MoxeT padoTaTh B JABYX pPEKHUMAX.
[lepBbIli U3 HUX HA3BIBACTCSA aBTOMATHYECKOW pa3BepTKou. 'enepaTop pa3BepTku
paboTaer B aBTOKO0JIE0ATEIHLHOM PEXHUME, U KaK TOJIBKO €r0 BRIXOJAHOE HAPSKEHHUS
JIOCTUTAeT MaKCUMAJBbHOTO 3HaueHusi (JIyd ocuusuiorpada JOXOAUT 10 KpailHero
MPaBOTO TIOJIOKEHHMs), OHO cOpackiBaeTcss B O (Jyd CKaukoM IepeMeliaeTcsi B
KpaifHee JIeBO€ IMOJIOKEHHE), U HAUMHAETCS OYepPETHON MEPHO]i TOPU30HTAIHHOM
pa3BepTku. [lonokutenbHas W OTpULIATENbHAs] BHYTPEHHSS CUHXPOHM3ALIMS.
JluarpaMMbl HamnpsbKEHUA M M300pakeHHsl Ha 3KpaHe ocluuiorpada 3ToM Jiyd
HAaXOJUTCA BOJIM3M KpaWHEro MpaBoro MoJoKeHHus: (OJU30CTh peryaupyercs
OTJIETFHON PYUYKOW «CTaOWUIBLHOCTBY), W HA TEHEPATOp Pa3BEPTKU MPUXOJUT
MMITYJIbC CUHXPOHU3ALMHU, TO PAa3BEPTKA MPUHYAUTEIBHO HAYMHACTCS C KpalHEro
JIEBOTO MOJIOKEHUS.

Jpyroii pe:xum HOCUT Ha3BaHME KIYLIECH pa3BEpTKU. | eHepaTop pa3BepTKU
BBIJIA€T OJTHOKPATHBIA MUI000Pa3HBIA UMITYJIBC, HaYaJI0 KOTOPOTO OMNpeaeseTcs
MOMEHTOM MPUXO0Ja UMIYJIbCA CUHXPOHM3alUU. ECIM MMIyJIbC CUMHXPOHU3ALNU
OTCYTCTBYET, TO OTCYTCTBYET M TOpPU3OHTaJIbHAs pa3BepTKa. Pexum xaymen
pa3BepTKH y100€H NP aHAINU3€ TOBTOPSIIOIIUXCS CUTHAJIOB, HE SIBJISIFOIIIMXCS TOUHO
NEPUOANYECKUMH.

JUisi  TOpeuu3suoHHBIX U3MEPEHHUHA B  COBPEMEHHBIX ocluiiorpadax
IPEAYCMOTPEH PEXKUM MApKEPHBIX M3MEpEeHUM. B 3TOM pexuMe Ha JKpaH
ocumiiorpaga, MNOMHMO OCHOBHOTO Jiyya, BBIBOJMTCS MapKep B BHJIE
BEPTUKAJILHOM JMHUU. Mapkep nepecekaeT JIMHUI0 U300paKEeHUsS Ha DKpaHe
ocunsuiorpaga B TOUKe, KOOpPIAUHATHI KOTOPOH (3HaUE€HUE HANPSKEHUS. U BpEMSI OT

HayaJia pa3BepTKH) BHIBOJATCA Ha HU(POBbIE MHAUKATOPHI.

KonTpoabnsbie Bonpocskl Kk padore Ne 1: UcciaenoBanme ocunsuiorpaga.
1. MoxHOo M HCHOJNB30BaTh  ociuuiorpad it MPOCMOTpa
BUJI€O3aNUCEn?

2. Kakas ¢urypa Jluccaxy Oyner HaOmomaTbcss Ha  JKpaHe



ocimuiorpada, eciid Ha ero BXoAbl X U Y MOJAeTCs OJIMH U TOT K€ MepeMEHHBIN
curHan? A ecnu Ha BXoj X mopgaercs HampspkeHue UO sinllt, a Ha Bxog Y —
Hanpspkenue UO cos[]t?

3. Onpenenure aMIUIMTYAbl BXOJHBIX HaNpsbKeHUH ocuuiuiorpada (puc.
5.1), ecnu ycunuTeNlb TOPU30HTATBHON pa3BepTKU UMeeT KOd(D(PULIMEHT yCHIIeHus
10 B/nen., a ycunurenb BepTUKaIbHOM pa3BepTku — 20 mB/nenn.

4. KakoBo Ha3HaueHME NEpPEKIIIYATENS «Pa3BEPTKA», HAXOMAIIETOCS HA
nepeaHeil maHenau ocHuuIorpada M MMEIOIIEro JBa MOJOXKEHUS — «BHEIIH.» U
«BHYTp»?

5. Bo3MOXHBI JI1 TOJIOXKUTENIbHASE U OTpULIATEIbHAS CUHXPOHU3ALUS B
peXMMe BHEILIHEH pa3BepTku ocuuiuiorpaga’?

6. bynyt nu ornuuatbes M300pakeHUsT Ha SKpaHe ociuiuiorpada B
peXMMax KAYyIMIEM W aBTOMAaTMYECKOM  pa3BepTKH MpU  HAOIIOJCHHUU
CUHYCOHJIaJIbHOTO CUTHAJIa?

7. Kakum 00pa3oM ¢ MOMONIbIO MapKEpHbIX HM3MEPEHUN HN3MEpPUTH
4acCTOTY CUHYCOUJAJIbHOTO CUrHaja?

IIporpamma j1a00paTopHO padoThHI

l. YcranoBuTh ocmmmiorpad B peXuM BHENIHEW pa3BepTku. [logaTs Ha
Bxonbl X 1 Y ocmmmiorpada CUHHYCOUAAIbHBIE HAMPSHKEHUS PA3IMYHBIX YaCTOT.
[TogoOpaTh Takoe COOTHOLIEHUE YaCTOT, MPU KOTOPOM H300pakK€eHUE Ha IKpaHe
ocuusuiorpaga ocTaeTcss HEM3MEHHBIM. 3apHCcOBaTh MOJIyYHBILIEECS U300pakKeHue
JUIST HECKOJBKMX (HEe MeHee 3) pa3HbIX COOTHOIIEHUN YacToT. OOBSICHUTH
pe3yNbTaThI.

2. Ha reneparope mudpoBbIX MOCIEAOBATEILHOCTEH TIO0 YKa3aHUIO
IpernojaBaressi yCTAHOBUTH MOCIEA0BATEIbHOCTh UMITYJICOB. BBIXOIHON cUTrHAI
reHepaTopa uepe3 RC-menouky (1Mo ykasaHUIO IpenojaBaTesisi) MoAaTh Ha BXOJ
ocimuiorpada. YCTaHOBUTh PEXUMBI paboThl ocuwuiorpada (pa3BepTky u
CUHXPOHHU3ALMIO) Tak, 4ToObl Ha »JKpaHe HaOJ0Janach HEU3MEHSIoeecs
U300paKeHue.

3. [Tonb3ysick  MapKepHbIMM  U3MEPEHUSMH, COCTABUTHb  TaOIMILY



KOOpAWMHAT OCHOBHEIX TOYCK I/1306pa)KCHI/I}I.

4. C nomo11pio NOJy4eHHON TaOIUIIBI TOCTPOUTH TpadUK UCCIETYEMOTO
CUTHAJIA.
5. [lepekounTh yCUIUTENh OCUUIUIOrpadga B peXUM «~» (BbIUUTAHUE

NOCTOSIHHOM COCTaBJISIOLIEH U3 BXOJHOTO CUrHaia). Mi3MepuTh n3MeHEeHue ypOoBHS
uccieayeMoro curaaia. OObsICHUTD MOJYYE€HHBIN pe3yibTar.
Conepxanue oTyera
OT4eT TOKEH COAEePKATh:
1. CpucoBanHbIe ¢ 3KpaHa ocimuiorpada (ue menee 3) dhurypsi JInccaxy

C mapamMeTpaMu BXOJHBIX CUTHAJIOB ocunnnorpaq)a (‘IaCTOTa H aMILIUTyda BXOAHBIX

CHUTHAJIOB).

2. 3agaHHbIe TIpenojaaBaTesneM HUGPOBYIO TocieaoBaTeabHOCT U RC-
LEMOYKY.

3. Pexxumbr  pabotel  ocmmumiorpada  (pa3BepTka, CHHXPOHHU3AIIUSA,

YCUJICHHE ), TPU KOTOPBIX HAOIIOAAEeTCsl YCTOMYMBOE M300paKeHHE.

4. Tabnuiry KoOopJIMHAT OCHOBHBIX TOYEK N300PaKECHHUS.
5. I'paduk uccnegyemoro curHania.
6. HapucoBanubiii Ha TOM ke Tpaduke HCCIEAyeMblid CHUTHAI C

YCTPaHEHHOM ITOCTOSTHHON COCTaBIIAIOLIEH.
Tema 2. HOJYIIPOBOJHUKOBBIN JIUOJ. BBIIIPIMUTEJIU (4
qyac).

BLINPAMUMENL NOJIYNPOBOOHUKOBbIU, OUOO, AHOO,

Kamoo

npsamoe 8KoYeHUue, 00PamHoe GKIt0UeHUe
0OHONOYNEPUOOHDBLU BLINPAMUMENb O8YXNOJIYNEPUOOHDILL
BLINPAMUMENL NYTIbCAYUU BINPAMIACHHO20 HANPANCEHUS]
K03ghuyuenm nynvcayuti cenaxcusarouue huibmpol
eMKOCMHOU (puibmp, UHOYKMUBHBIU DUILIMD YMHONCUMETU

HAnpAéCeHusl

eab padoThl.



HSY‘II/ITL KOHCTPYKIHIO BI)IHpHMI/ITeJIef/’I Pa3jIMYHbIX THIIOB Ha OCHOBC
IMOJIYIIPOBOAHHUKOBOI'O AXOJA.

Hay‘{I/ITBCH IMPOCKTHUPOBATD BLIMIPAMUTCIIN C 3aJTaHHBIMU ITaApaAMCTPaAMU U U3MCPATH
HNX OCHOBHBIC ITaPaMCTPHI.

BoJIBIIMHCTBO PaIMOTEXHUYECKUX YCTPOUCTB IOJYyYAKOT SHEPTUIO Il CBOEH
paboThl OT MCTOYHWKA MOCTOSIHHOTO HampspKeHWs. Bmecte ¢ Tem miis mepemadu
DHEPTUU HA PACCTOSHUE W I YA00CTBa MPeoOpa3oBaHUs 3HAYCHHS aMILIUTY/IbI
HaIPSHKCHUST UCTOJIB3YIOTCSI UCTOYHUKU TIEPEeMEHHOTO HampspkeHus. [losTomy B
KQKJIOM DJIEKTPOHHOM YCTPOMCTBE 00s3aTENIbHO JOJIKEH MPUCYTCTBOBATH OJIOK,
npeoOpa3yronuil  NMepeMEeHHOe HaNpsbKeHHEe B MOCTOsHHOE. MeHHO 3TH
YCTPOMCTBA HOCSIT HA3BaHUE GbINPAMUMETU.

Bce BhimpsiMuTENM CTPOSTCS HA OCHOBE HEITWHEHWHBIX JBYXIIOIIOCHUKOB C
CHJIBHO HECUMMETPUYHOM BOJIBT-aMIIEPHOM XapaKTEPUCTUKOU. B HacTos1iee Bpems
Yarre BCEro JJIsl 3TOr0 MCIOJIB3YIOTCS NOIYNPOBOOHUKOBbIe Ouoobl (puc.l).

[Ipyn monkiIO4YeHUH K AUOMY TOJOXKHUTEIBHOTO HaIpsiKeHUs (MOTEHIHAI
aHooa BbIIIE TMOTEHLMAJA Kamooa) dYepe3 IUO0J TE4YeT TOK, CYIIECTBEHHO
MPEBBIMIAOIINN 3HaAUEHUE 0Opamuozo moka Iy (kak npaBuio, He Ooibie 1 MKA).
B »sTOM ciydae TOBOpSAT O BKJIIOYEHUW IUONa B npsmom HampaBieHuu. [lpum
0bpamuoMm BKIIOUEHUHU AuoAa (MOTEHLIMAl aHOAa HIKE TOTEHI[MaNa KaToAa) TOK
yepe3 HEro He MOXKET IPEBBICUTH BenWuMHbl [o. 110 3TOM mnprumHEe cxeMHOe
0003HaUeHHE TUOJa MOKHO TPAKTOBATh KaK M300paKEHUE CTPENIKH, HAITPABICHHUE
KOTOPOW YKa3bIBa€T HAa BO3MOXKHOE HAIpaBleHUE MpoTekaHus Toka. CremyeT
00paTuTh BHUMAHUE, YTO MPH MPSIMOM BKIIFOUCHHUH JUO/1a TIAJICHUE HATIPSKEHUS Ha
HEM, KaK J3TO BHJHO u3 puc. 1, coctaBmser mnpubmmsutenbHo 0,6 B. 3Oto
CIPaBEUIMBO JUIsl MOJYNPOBOAHUKOBBIX JHOJIOB, W3TOTOBJICHHBIX Ha OCHOBE
kpemuus (Si). g repmanueBbix quonoB (Ge) majeHue HanpsKEeHUs HAa HUX B
IpsIMOM HampaBJieHUH cocTasisieT okoso 0,3 B.

I mA
aHoxI 100 ,
80 I
QE #Z 60
KaTtona 40
IZIO(eU/UO_l) 20 l‘r-/’g
-1,5 -1,0 -0,5 05 1,0

Puc. 1. O603Ha4eHNS TOJIYTIPOBOJHUKOBOIO JUO/IA U
TUITAYHBIA BUJI €TO BOJIBT-aMIIEPHOU XapaKTEPUCTUKU



[IpocTelimuii  BBIIPSAMHUTENL MPEACTABISET COOOM  MOCe0BaTEIbHOE
BKJIIOUEHHE JUO0JIa M COMpPOTUBIEHUs Harpy3ku (puc. 2). IIpu monoxurenbHOM
Pa3HOCTH TOTEHUMAIOB HA BXOJI€ CXEMbI JIMOJ OKAa3bIBACTCS BKIIOYEHHBIM B
pPSIMOM HAINPABJICHUU, NaJCHUE HANPSIKEHUS HA HEM co- ctaBisier [| 0,6B, wu
HalpspKeHUE Ha Harpy3ke paBHO Uy [HUs [ 0,6B . Ilpu oTpuuarenbHbIx
3HAQUYEHMUSIX BXOJIHOTO HANpPSsDKEHHsS] TOK 4epe3 TUOJ, BKIIOUEHHBIH B OOpaTHOM
HaIpaBJICHUH, OKa3bIBACTCS MPAKTUYECKU PABHBIM HYIIO (/p), U MOTOMY NaZicHUE
HaIpsDKEHUST HAa HAarpy3Ke MMEET TakKe HyleBoe 3HaueHue. [Ipu nmomaue Ha BXoA
CXEMBbI IEPEMEHHOI0 HAMPSIHKEHUSI BHIXOIHOE HAMPSHKEHUE MEHSETCS BO BPEMEHHU
TaK, Kak 3TO IMOKa3aHO Ha puc. 2.

Kak BHIHO U3 puc. 2, Ha Harpy3ke MajJaeT TOJbKO OJHA MOJIOBMHA MEPUOa
BXOJHOTO HamnpspkeHus. [1o 3Toil mpuurHe pacCMOTPEHHYIO CXEMY BBITIPSAMUTES
HAa3bIBAOT 0OHONOYNEPUOOHOU CXEMOM. ITpu MCMOJIb30BaHUH
OJTHOTIOJTYIIEPUOTHOTO  BBIMIPSMHTENST  0€3  JOTOJHUTEIBHBIX  YCTPOWMCTB
HaMpsOKEHUE Ha Harpy3ke 3HAYUTEIbHYIO YacTh BPEMEHHM OKa3bIBAE€TCS paBHA
HYJIIO.

Ot »TOrO0 HegocTaTKa CBOOOACH O8YXHOAYNEPUOOHBIU BbINPAMUMELL, CXEMaA
KOTOPOTr'O IIPUBEJIEHA Ha pHUC. 3.

A UBI:IX
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Puc. 2. OqnononynepuoaHbIi BRITIPSIMUTEND U IMarpaMMBbl €r0 pabOThI

o< /]

Puc. 3. JIByxnonynepuoaHblid BeIIpSIMUTEND. [l0Kka3aH myTh NpoTEeKaHUs
AJIEKTPUYECKOTO TOKA IIPU PA3IIMYHBIX MOJIIPHOCTAX BXOJHOI'O HAMIPSKEHUS

I'maBHass 0COOEHHOCTH JBYXITOJIYIEPUOJHOIO BBIIPSAMUTENS (HA3bIBAEMOIO
TaKXKE BbINPAMUMENTbHLIM OUOOHBIM MOCMOM) COCTOUT B TOM, YTO TNpHU JHOOOH
NOJIIPHOCTH BXOJHOTO HAMPSKEHUS TOK Yepe3 Harpy3Ky MPOTEKAET B OJJHOM U TOM
K€ HampapjieHUU. B oTauuMe OT OJHONOMYNEPUOJHOIO  BBIIPSIMUTEIS,
HaIpsHDKEHUE Ha Harpys3Ke MOYTH Bcerja (KpoMe HEKOTOPhIX MOMEHTOB BPEMEHHU)
OTJIMYHO OT HYJISI, 4YTO XOPOIIO AEMOHCTPUPYET pUc. 4. B 5TOM U COCTOUT IIIaBHOE



MPEMMYILIECTBO JBYXIIOJYIIEPUOAHON cXxembl. Crleayer, OOHAKO, OTMETUTh H
HEKOTOpBbIE €€ HEAOCTaTKU. Bo-mepBbIX, Harpy3ka B HEW MOIKIIOYAETCS K
BXOJHOMY HANPSDKEHUIO Yepe3 JBa MOCIEAOBATEIbHO BKIKYEHHBIX NHOAA, U
MIOATOMY OTJINYME NaJCHUS HANPSKEHUS HA Harpy3Ke OT BXOAHOTO HAINpPSHKEHUS B
JBa paza 0oJibllle, YeM B OJHOINOIYNEpUOAHOM BbIIpsMUTENE (Usyx [1Usx [1 0,6B
JU1s1 OTHO- U Upyx [ Uk [11,2B B IBYXITOJYTIIEPUOTHOM BBIIPSIMUTENE). BO-BTOPHIX,
B OTJIMYHE OT OJJTHOIOIYIIEPUOJHOTO, B IBYXIOJYIIEPUOIHOM BBIIPIMUTENE BXO U
BBIXOJ] HE HMMEIOT OOIIMX TOYEK, YTO MPUBOIUT K HEKOTOPHIM TPYAHOCTSM B
MPAKTUYECKON CXEMOTEXHUKE.

BoeixogHOW cuTHANM BBIPSMUTENEH 0OOMX PACCMOTPEHHBIX THUIIOB Ha3BaTh
MOCTOSIHHBIM MOYKHO TOJIBKO C OY€Hb OOJBIION HATsSKKOU. B HEM MpUCYTCTBYIOT
ny1vbcayuu, TO €CTh OTKIOHEHHS OT CpeAHEro ypoBHs. Koagguyuenmom nynvcayuti
Ha3bIBAlOT OTHOLIEHUE MAKCUMAJIbHON BEJIMYUHBI 3HAYCHNS HAIIPSIKCHHUS:

OTJIMYHA BBIXOAHOT'O HAIIPAXKCHUSA OT CPCAHCTO HAIIPAKCHUA U CPCAHCTO
dl ) max UL Ugp /U,

ot | | i

Puc. 4. lnarpammbl paboThI
JBYXTIOJIYTIEPUOJHOTO BBIIPSAMUTENS

Jnst yctpaHeHusi mylnibcanuii (TouHee, Il yMEHbleHus Koddduinenra
MyJbCAlM) B CXEMBI BBIIPSIMHUTENICH BKIIOYAIOT caladcusarowue @Quibmpol.
[IpocTeliuM  CriIaKUBAKOIUM  (PUIBTPOM  SIBIISIETCS.  eMKOCMHOU  huibmp,
n3o0paxeHHbli Ha puc. 5. Cyrh ero paboTbl cocTouT B clienayromeMm. Koraa
BXOJHO€ HAIMPSKEHUE TUOJHOTO MOCTa MO abCOMIOTHOW BEJIIMYUHE OOJIbIIE, YEM
HaIpsDKeHUE Ha KOHAEHCATOpE, OJHA Mapa JHOJI0B OKa3bIBAE€TCS BKIIOUEHHOU B
MPSMOM HANpPAaBICHAN, M 4YepPe3 Hee NPOTeKAaeT — 3HAYMTCNbHbII TOK,
3apspkatomuii - kougencarop C.  Ecom ke abcosroTHas BEJIMYNHA
BXO/HOTO HAMPSHKEHUSI MEHBIIIE HAMPSKEHUST KOHIEHCATOPa, BCE TUO bl BKITFOYEHBI
B 00paTHOM HaNpaBJICHUH, W KOHJACHCA- TOP pa3psiKaeTcsl uepe3 CONMPOTHBIICHHUE
HArpy3ku Ry: Upux [1Upe ™RiC
OTH mpouecchl NPUBOIAT K 3aBUCHMOCTH BBIXOJHOI'O HAIPSKEHUS OT BPEMEHH,
IIPUBEJICHHOW Ha puUC. J.

Kak BuaHO W3 puc. 5, HaIpsHKEHUE HA HArpy3Ke BCET/Ia UMEET HEHYJIEBOE
3HAQYEHUE, MPUYEM BEJIMYMHA IyJbCAUUNA BBIIPSIMIECHHOIO HANPSKEHUS TEM



MeHblIIe, 4eM OoJblie mnoctosiHHas BpemeHu RyC. IIpu OeckoHe4YHO OOJIBIION
Harpy3Kke (X0JI0CTOM X0/) MyIbCalliy BBIIPSIMIEHHOTO HAMPSKEHUS OTCYTCTBYIOT.
Takum oOpazoMm, Jj1s1 TOro YTOObI BETMYMHA MTyJIbcalliil ObliIa MaJIOH 10 CPaBHEHUIO
CO CpPEJHUM 3HAYEHHEM BBIIPSAMIICHHOTO HAINPSKEHUs, HEOOXOMMO BBIITOTHEHHUE
ycinoBus R,C >> T, rne T — nepuoj BBIIPSMICHHOTO HAaIpSHKEHUs, KOTOPHIA B
Cy4ae OJHOMOJIY- IEPUOJHOTO BBIIPSIMUTENS COBIAIAET C MEPUOIAOM BXOIHOTO
MIEPEMEHHO- T'O HANPSDKEHUSA, a B ClIy4yae JABYXIIOJYNEPUOAHOTO — B JBa pasa
MEHBIIIE.

l]BbIX \ \ \ (]c

Puc. 5. EMKOCTHOM criiakuBaronui GUIBTP U JUarpaMMBbl €ro padoThl
(6e3 yuera majicHUsI HAMPSDKEHUS HA JUO1aX )

CJ'ICI[YCT HMCTb B BHAY, YTO IIPU BBIIIOJIHCHHUH YKAa3aHHOI'O YCJIOBH:A BCIMYHNHA
BBIXOJIHOI'O HAIIPAKCHUS COBIIAAACT € aMIUIMTYAHBIM 3HAYCHUCM BXOJIHOTO
MNEPEMCHHOI0 HaIIPAKCHUA (a HE C €TI0 HeﬁCTBYIOHIHM 3HAYCHUCM, KOTOPBIM
IIPUHATO XapaKTCPHU30BAThH BCIINYUHY IICPEMCHHOI'O HaHpH)KCHI/ISI).

Ilpumep 1. PaccunmtaTh €MKOCTHOW CIUIaXWBaOMUK  GUIBTp  AJNA
JBYXIOJYTIEPUOAHOTO BBIIPSMUTENSL HANPSDKEHUST OBITOBOM CETH JUIsl MHUTAHUS
Harpy3ku MoiHocThio 500 OM (uro npu Hanpsbkenuu 220 B cootBercTByeT 100-
BaTTHOW Harpy3ke). OLEHUTh CpelHee BBIIPSAMICHHOE HAINpPSDKEHUE U
KO3 PUIMEHT MyIbCalUM.

Pewenue. Hanpsoxenue ObIToBOM ceTn nMeeT yactoty 50 I' m geiicTBytromee
3HaueHue HanpsokeHusa 220 B. 9fomy coorBeTcTBYET nepuo 20 MC M aMILIUTYTHOE
sHauenue 220B(] 2(1311B. 3nadenue emkocTu punbTpa cieayeT BbhIOpaTh U3
yenosuss  C JIT/R, [110mc /5000m [ [ 20Mk®. Bribepem C [1 200mk®D. Bpems
pa3psaa RC-1enoyku coCTaBIIsIeT B 3TOM ciiydae Benmuuny R, C [1100mc, moaTomy
32 JIJIMTENBHOCTh MEPHUOAA BBIIPSIMIICHHOIO HANPSKEHHUsS KOHAEHCATOp YCHEET
paspsauthest g0  Hampsokerms 311B [ 311BL10mc/100mc  [1 280B
CrnenmoBaresibHO, BBIXOJHOE HaIpsbKeHHE KoJiednercs oT BenumuuHbl 280 B 1o
BEJINYUHbI
311 B. Takum oOpa3om, cpeaHee 3HAUEHHE BBIIPSIMICHHOTO HAaIPSKCHUS
cocrasisieT Uy, [111280B1311B[ 2[1295B, a ko3¢ uuneHT myapcauuii paseH d! |
max [ Upux [ Ul Ugp 116B 295B [ 0,054 .



[ToMuMO €MKOCTHOTO CTITaKUBAIOLIETO PUIIBTPA, JUIsl yMEHBIICHHS BETUYMHBI
yJIbCALUH IIPUMEHSIOTCS/TAKKE MHIYKTUBHbIE QUIBLTPHI (CM. puc. 6).

/ /

Puc. 6. UHIyKTUBHBIN CTIIQKUBAIOIIUKN QUIIBTP.

NHayKTUBHBIN bunbTp B HEKOTOPOM CMBICIIE SIBJISIETCS
ITPOTHUBOIOJIOKHOCTBIO EMKOCTHOTO — ITYJIbCAL[MU BBIXOAHOTO HANPSIKEHNUS] MUHU-

MajbHbI TP MAllbIX 3HAUEHHSAX CONPOTHBIEHUS HArpy3Kd. [l MUHUMH3ALUH
BEIUYUHLI IYJIbCALUM NpPU pacuyeTe HMHAYKTHBHOrO (UILTpa HEOOXOAUMO
cobmonars ycinosue L/R,; (11T,

EmMKocTHBIE (UIABTPHI UMEIOT XOpOIIME MoKa3zaTeau mpu pabore Ha
BBICOKOOMHYIO  Harpy3Ky, HWHIYKTUBHbIE — Ha HHU3KOOMHYw. WHorna
IPUMEHSIOTCS CTIIa)KuBaromue GuibTpel 0oJiee CIIOXKHON CTPYKTYPHI, OJIMHAKOBO
XOPOIIO MPOSBISIONINE ce0sl MpU paboTe Kak Ha BBICOKO-, TAK U HA HU3KOOMHYIO
Harpy3Kky. Ha puc. 7 nmpuBesieH ouH U3 BApUAHTOB TAKMX CMEIIAHHBIX (QUIBTPOB.

= ——] l/;bIX R "

Puc. 7. UnnyktuBHO-eMKOCTHOM [1-00pa3HblIii CriiaXuBaromumil GriibTp

Bo Bcex pacCMOTpEHHBIX CXEMax BBIIPSMUTENCH BBIXOJHOE HAMNPSIKECHHUE HE
MPEBOCXOIUT AMIUIUTYAHOTO 3HAYEHHS BXOJHOTO IEPEMEHHOTO HANIPSKECHUSL.
Ha ocHOBe AMOIOB M KOHJAEHCATOPOB CTPOSATCA TaKKe 0OJee CIOKHBIE CXEMBI,
MMOCTOSIHHOE HAMNPSKEHHE Ha BBIXOJE KOTOPBIX MOKET COCTAaBIIATH YABOCHHOE,
YTPOEHHOE, YYETBEPEHHOE U T.JI. aMIUIUTYAHOE 3HAYEHUE BXOJHOIO HAMPSKECHHUS.



Takne cxembl HOCIT Ha3BaHUE YMHOMCumenu Hanpsaxcenus. IIpocTeninen cxemoun
ATOTO BHUJA ABISAETCA cxema Jlazeepa.

Puc. 8. Y nBoutens Hanpsikenus Jlarrepa

Ora cxema mnpuBeacHa Ha puc. 8. Bo BpeMsl NOJIOKUTENBHOIO MOIyHNEpHOAa
BXOJHOTO HANpsOKEHUS IMpaBbli MO CXeMe KOHIEHCATOp 3apsbKaercs [0
aMIUIMTYJHOTO 3HAa4€HUs BXOAHOro HanpspkeHUs [ Uz, BO BpeMms
OTPULATENILHOTO MOIyNEpPUOAa OH OKa3bIBAETCS OTKJIKOYEH OT BXOJHOH LIETH, U
JIEBBIN (MO cxeMe) KOHAEHCATop 3apskaercsa 10 HanpsbKeHUs [ Up. Ilockombky
KOHJICHCATOPhl COCNMHGABI HIKHUMH (TI0 CXeMme) OOKIagKaMmH, pPa3HOCTh
MOTEHIIMAJIOB MEXKAY BEpXHUMH OOKIagkamMu paBHA 2Uuy. Tak, UCHOIb30BaHUE
BXOJHOTO HAmNpsDKeHUs C JedcTByomuM 3Hadennem 220 B obecrneumBaer
BEJIMYMHY BBIXOJHOTO HanpspkeHus cxembl 211220B 1) 211622B. Cnexyer, KOHEUHO,
YUUTHIBATh, YTO MPHU HEJAOCTATOYHO OOJBIINX 3HAYECHUSIX EMKOCTH KOHJICHCATOPOB
UX pa3psg NPUBEAET K TOMY, YTO BBIXOJHOE HAIPSDKEHHE OY1€T HECKOJIBKO MEHBIIE
YKa3aHHOT'O 3HAYEHUS.

KOHmPOJleble 60npoCoul

1. UeM oTiMyaeTcs TE€PMAaHUEBBIH MOJYMPOBOJHUKOBBIA JHOI OT
KPEMHHEBOTO?
2. [Touemy Ha puc. 13.1 mokazaHo, yTo mpu oOpPaTHOM BKIJIFOYEHHH TOK

yepes AMOJ] paBeH HYJII0, XOTs U3 (POPMYJIIbI €r0 BOJIbT-aMIIEPHON XapaKTePUCTUKH
CJIelyeT, UTO OH paBeH HYJIO ToibKo mipu U [10?

3. Kakoe 06paTHOC HAIpsHKCHUE OOJDKCH BBLACPKHMBATH JUOA IIPU
HCIIOJIB30BAHHUHU €T0 B OAHOIIOJYIICPHUOIHOM BBIHp}IMI/ITeJIe?

4. HCpC‘II/ICHI/ITL OCHOBHBIC JOCTOHMHCTBA )41 HECAOCTAaTKHU
ABYXIIOJYIICPHUOIHOI'O BBIITPAMUTCIIA.



5. CraaxuBaronuii QuiIbTp BBIIPSAMUTENS pacCUUTaH Ha pPadboOTy co
BXOJHBIM HampspbkeHrnem dactotor 50 I'm. MoOXHO 1M €ro HMCHoJib30BaTh MPH
yactote BxoaHoro Hanpsioxenus 400 I'u? A mpu wacrore 10 I'p?

6. EMKOCTHOM M MHIYKTHUBHBIA CIIIQXHUBAIOUINE (PUIBTPHI OJUHAKOBO
xopotro paborator npu Harpyske 100 Om. Kakoit u3 HUX clemyeT MCIOoJIb30BaTh
IIPU YBEJIUYEHUHN CONPOTUBIICHUS Harpy3ku A0 1 kOm? Ilpu ero ymeHbIeHUH 110
10 Om?

7. MO3KHO 71 TIPUMEHUTH CXEMY YIBOCHHS HAIIPSKEHUS JIJ1S TOBBILICHUS
HanpspkeHus 6arapeiiku 1,5 B 1o 3 B?

Ilpozpamma nabopamopmuoii pabomaul

1. HOJIyT-II/ITB Yy nperoaaBaTciisd CXEMY BbIIPAMUTCIIA.

2. CoOpatb cxeMy BbIIpsiMUTENs. VI3MEHSAST CONPOTHUBIIEHUE HArpy3KH,
CHSTb 3aBHCUMOCTb CPEIHETO BHIXOIHOTO HANPSKEHUSI U IEUCTBYIOIIETO 3HAUCHHUSI
NyJbCAallM OT CPEIHEro 3HA4Y€HMs] BBIXOJHOTO TOKa BbIIpsmMutens. [lpu stom
CpelHee 3HaYCHUE BBIXOJJHOTO HAIPSKEHUSI U BBIXOJAHOIO TOKA CIEAYET U3MEPSThH
BOJILTMETPOM M aMIIEPMETPOM IOCTOSIHHOTO TOKa, a JCHCTBYIOIIEE 3HAUCHHE
MyJIbCAIIUM — BOJIbTMETPOM MEPEMEHHOTO TOKA.

3. [To momyyeHHBIM pe3ynbTaTaM MOCTPOUTH TpaduK 3aBUCUMOCTU
CPEIHETO BBIXOTHOTO HANIPSKEHUS BRIIPSMUTEINS U €0 KO3PUIIMEHTa My IbCaIiil
OT CpPeHEro 3HaYEHHsI BBIXOHOTO TOKa. OOBSACHUTH MOCTPOCHHBIE TPAa(UKH.

4. BriOpate mapameTpbl HcCIeAyeMOW CXEMbl Uil pealr3aruu
YKa3aHHBIX NPENOJABATEIEM 3HAYEHUN CONPOTHUBIICHUS HArpy3KH, BBIXOAHOTO
HaMpsHKeHUs: U K03 ULIMEeHTa Mybcalui.

5. CobpaTh cxemy ¢ BRIOpaHHBIMU MapaMeTpaMu U U3MEPUTDH BBIXOTHOE
HanpspKeHue U K03 GUIMEHT My IbCcaliuii.

Cooeporcanue omuema

OT4eT J0JKEH ColepKaTh:
1. Cxemy BBIIPAMUTENS, YKa3aHHYIO ITPETogaBaTesieM.

2. Tabnuiry 3Ha4eHU CONMPOTUBJIECHUN HArpy3Kd M COOTBETCTBYIOIIUX
MM 3HAYEHUM CPETHETO BBIMPSMIICHHOTO HANPSHKEHUS U ICHCTBYIOLIETO 3HAUYCHUS
IyJIbCAllU .



3. HOCTpOCHHBIC Fpa(bI/IKI/I 3aBUCUMOCTHU CPCAHCTO 3HAYCHHA BBIXOIHOT'O
HaIIPpAKCHUA U KOB(i)(I)I/IHI/IeHTa HYJIBCB,HI/IfI OT CPCOHCTO 3HAYCHUA BBIXOAHOI'O TOKA.

4, O6ocHOBaHME BHIOOpA MTAPAMETPOB CXEMBI JIJIS PEaTH3alliy 33 IaHHbBIX
nperojaBaTesieM 3HAYCHWH CONPOTHBIICHHUS HArpy3KH, CPEIHErOo 3HAYeHUS
BBIXOJ/IHOTO HaNpPsDKEHUS ¥ KOd(DPHUIIMEHTA Ty ThCAIIH.

5. W3MmepeHHble 3HAUEHHS BBIXOJIHOIO HaIpsKeHUs W KoddduimeHTa
MyJIbCALMM MPH 33JIaHHOM TIPENnojaBaTesieM 3HaY€HUN CONPOTUBIICHUS HATPY3KHU.

Tema 3. CTABUJIUTPOH (4 yac)

CmaouIUmpoH, Ouo0 3enepa, HanpsdiceHue cCmaouIu3ayul,
oughghepenyuanvroe conpomusieHue cmadurumpora
napamempuyeckuil CmaduIu3amop Hanpajcerusd Ko3gouyuenm
cmabunuzayuu, MUHUMAIbHBIL MOK CMAOUIU3AYUL,

MAKCUMATIbHBIL MOK cma6uﬂu3az4uu

Heab padoTsl.

OcBoWTh  METOAWKY  HM3MEpPEHHs]  IapaMeTpPOB  IMOJIYMPOBOIHHUKOBBIX
CTAOMJIMTPOHOB.

HayunTbCcsi MpPOEKTUPOBATH HA OCHOBE MOJYNPOBOAHUKOBOIO CTAOMIMTPOHA
CTaOMIIN3aTOPOB HAMIPSKEHHSI 1 CHUMATh X XapaKTEPUCTHUKH.

[Ilnpokoe MNpPUMEHEHHE B DJIEKTPOHHUKE HAXOAAT JUOABI  CIELUAIbHOU
KOHCTPYKLMH, TUIIMYHAS BOJIbT-AMIIEPHAS XapaKTEPUCTUKA KOTOPBHIX IPUBEAEHA HA
puc. 1. DT ycTpoiicTBa HOCST Ha3BaHUE CMAOUAUMPOHBI WIN OUOObl 3eHepa.
[Tpsimast BetBb BAX Takux MNOIXyIPOBOAHHMKOBBIX INPUOOPOB MPAKTUYECKH HE
oTanyaercs ot npsamoit BeTBM BAX nuonos. IIpu oOpatHOM ke HANpsHKEHUH TOK
yepe3 CTaOMIIUTPOH PE3KO BO3PACTAET MPH MPEBBILIEHUHN HAIPSKEHUEM HEKOTOPOTO
1opora.
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Puc. 1. YcnoBubie o603HaueHus crabunmutpona (cimeBa — mo ['OCT) u
TUTIUYHBIN BUJI €70 BOJIBT-aMIIEPHON XapaKTepUCTUKU

YoMsiHyTO€ TOPOTOBOE 3HAUCHHUE HAIPSKEHUSI HOCUT HAa3BaHUE HANPSCEHUe
cmaounuzayuu Uz, a xodpdunument nHakiona BAX npu U [U; —
oupgepenyuanrbroe conpomusietue CTaOUIUTPOHA.

Yame Bcero CTaOWJIMTPOH HCIOJB3YETCS B CXEMax napamempuyeckux
cmabunuzamopos uanpsxcenus (puc. 2). B mapameTrpuueckom ctadbmimM3aTope
HAMpsOKEHUS.  BBIXOJHOE  HANPSOKEHHWE  CHHUMAeTCs  CcO  CTaOWJIMTPOHA,
MOCJIEIOBATEIBbHO  TMOJKIIOUYEHHOTO 4Yepe3 COMPOTHBJICHHUE K HCTOYHHUKY
HanpspkeHus. [lpy  W3MEHEeHWHM HampsDKeHUs HMCTOYHHMKA pabodas Todka
crabunuTpoHa cmemaercss BBepx 1o BAX (yBemmumBaeTcs TOK depes
ctabuiutpoH). Ilpu 3TOM mnazeHWe HampsKEHUs Ha CTAOMIUTPOHE H3MEHSAETCA
HE3HAYUTETBHO, KaK 3TO MOXKHO YBUIETH U3 puc. 2. Ciaenyet oOpaTUTh BHUMaHUE,
YTO CTAOUJIUTPOH HA pUC. 2 BKIIOYEH B 0OpPAaTHOM HAIIPaBJIEHUU 0 OTHOLIEHUIO K
MOKAa3aHHOMY Ha puc. 1, 1 mOATOMY €ro pabouasi Touka HaXoAUTCs (PaKTUYECKHU Ha
oOpatHoli BeTBU BAX.
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Puc. 2. [lapameTpuueckuii cTaOMIN3aTOP HAPSHKEHUS M PUHLIUIL €70 padOThI

[IpumeHsis HEeCIOKHbIE TEOMETPUUECKUE COOOpaKEHNs, JIETKO TTOKa3aTh, YTO
M3MEHEHHS BXOJIHOTO M BBIXOJHOTO HANPSKEHUH CBSI3aHbl COOTHOIICHUEM:

DUBHX DUz DUl DDI’/RDDUoz DU()]DDDI’/RDDUBX,



rie » — auddepeHnnaibHoe COMPOTHBICHNE CTAOUITUTPOHA, R — CONPOTHUBIICHUE
MOJIKJTFOUEHHOTO MOCIIEA0BATEIFHO PE3UCTOPA.

Otnomtenne [ Uy/[1 Uy Ha3BIBAIOT K02¢hPuyuenmom cmabunuzayuu. JIns
apaMeTPUUecKOro CTa0miIM3aTopa HampspKeHUs KOd(DPUIMEHT CTaOuiIm3aIuu
paBeH OTHOIIEHHIO R/F.

K mpyrum BakHBIM TapaMeTpaMm CTaOWJIMTPOHA OTHOCSATCS MUHUMAJBHBIN U
MaKCUMaJbHBIA TOKM cTabunu3anuu. [Ipu BenmnymHe TOKA, MPOTEKAIOIIETO Yepes3
CTaOUITUTPOH, MEHBIICH, YeM MHUHUMAIbHBIA TOK CTAaOMIU3aluu [y, padodas
TOYKA CXOIWUT C JHHEHHOro ydactka ero BAX, ero muddepennmaipHoe
COTIPOTUBJICHUE YBEIUYMBACTCSA, W €ro HCIOJIb30BaHUE I CTaOWIM3aIiu
HaIMpsHKEHUST CTAaHOBHUTCS HEBO3MOXKHBIM. EcCin ke 3Ha4YeHHWe TOKa depes
CTAOWJIMTPOH MIPEBBINIACT MAKCUMAITbHBIN TOK CTAOUITU3AINH Iyaxc, B CTAOMIIUTPOHE
HAYMHAIOTCS HEOOPATUMBbIE U3MEHEHHSI, KOTOPHIE MOTYT 3aKOHYUTHLCS BBIXOJIOM €TO
U3 CTPOS.

Ilpumep 1. CocTaBUTH CXEMY MTapaMETPUIECKOTO CTA0OMIN3aTOPa HATIPSHKCHUS
c ucnonb3oBanueMm ctabunutpora KC156, umeromiero cie- AyrolIue mapamMmeTpsl:
Ui U 5,6B, Lyw [ 3MA, Lyaxe [J S5SMA, r[1400M npu nuanazoHe W3MEHEHUs
BxogHoro HampspkeHus 30..50 B. Beruuciauth xod3p@uimieHT crabunuzanuu u
JMarna3oH U3MEHEHUS COMPOTHBIICHUS HATPYy3KU.

Pewenue. BeibepeM BeTUUNHY TOKA, MPOTEKAIOIIETO Yepe3 CTAOUIUTPOH, Ha
HIDKHEW IpaHUIE Thana30Ha 3HaY€HU BXOJHOTO HanpsikeHus, paBHol 20 MA. Ota
BEJIMYMHA CYIIECTBEHHO MPEBBINIAET MUHUMAJIbHOE 3HAYE€HNE TOKA CTAOMIIU3AIUY.
[TpoBenst Harpy304HyIO NPSIMYI0, COOTBETCTBYIOIIYIO BHIOpaHHOM paboyeit Touke u
BxogHOMY HanpsbkeHuto 30 B (puc. 3), HaiineM 3HaueHUE CONpPOTUBICHUS R B
cxeme, TokaszanHo Ha puc. 2: R [1 30B/25MA [11,2kOwm . IIpu qaHHOM 3HAYEHUU
conpotuBieHuss R BxomHoe HampsbkeHue 50 B BBI3BIBa€T IpoTEKaHHWE uepes
ctabmutpoH Toka MeHee 40 MA (mo pwuc. 3), 4TO CYHIECTBEHHO MEHBIUIE
MaKCHMAJIbHO JIOMYCTUMOTO 3HadyeHuss Toka crabwmm3auuu. KoadduumeHt
CTaOMIIM3AIMK TTOCTPOSHHOTO CTAaOMIIU3aTopa JOKEH COCTABIATH BEIMUHHY R/r
[11,2k0Om /400m [ 30 , T.e. Ipu M3MEHEHNHU BXOIHOTO Hanpsbkenus Ha 20 B (Bech
JIMana30H BO3MOXHBIX 3HAYEHU ) BBIXOJJHOE MEHSIETCSl Ha BeIMUUHY MeHee | B.
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Puc. 3. IIpoekTupoBanue crabuian3aropa HanpskeHus (mpumep 1)

[TocKOJIBKY TTpM MUHHUMAaJIbHOM 3HAa4€HUH BXOAHOro HampspkeHus 30 B Tox
yepe3 CTaOWIUTPOH MMeeT BblOpaHHOe 3HadeHue 20 MA, 4YTO CyIIECTBEHHO
NPEBBIIACT MUHUMAIbHBIA TOK  CTAa0WIM3allMM, OT  [apaMeTPUYEeCcKOro
cTabmIM3aTOpa MOKHO OTBETBUTH BO BHEIIHIOIO IeMb TOK 10 [ 115 MA. [Ipu sTom
yepe3 pe3ucTop IMo-NpekHeMmy Oyner mnpoTtekath TOok 20 MA, TOk uepes
ctabunutpon Oyzaer paBuATbea 5 MA. Toky 15 MA npu nanpsbkenun 5,6 B
COOTBETCTBYET conpoTupieHne Harpy3ku 370 Om. Mtak, COMPOTUBIIEHUE HATPY3KHU
pa3paboTaHHOrO CTa0WJIM3aTOpa MOXET NpuHUMaTh 3HadeHus ot 370 Om g0
OECKOHEYHOCTH.

Jpyroe npuMeHeHHe CTAaOMJIMTPOHA — YMEHBIIEHHE W3MEHSIIOUIErocs BO
BPEMEHHU CUTHaJIA Ha (PUKCUPYEMYIO BEJIMUUHY (puc. 4).

l/;ZBIX: maX(U_ (]CT aO)

U(t)

Puc. 14.4. Ilonnxenue ypoBHS CUTHAIA HA (PUKCUPYEMYIO BEIMUUHY

Ecnu BXogHOE HanpspkeHUE MEHbIIE HanpsokeHUs Uy, TOK 4epe3 CTaOMIUTPOH
OTCYTCTBYET, U BBIXOJHOE HAIPSHKEHUE PAaBHO HYJIIO (MHTEPBAJ BPEMEHH {)...t Ha
puc. 4). B mpoTuBHOM cilydae BBIXOJHOE HAIPSOKEHUE MEHbBIIE BXOJHOTO Ha
BeMuuHy Ul;.

OnucaHHy10 CXEMY MOKHO TaKX€ pacCMaTpUBaTh Kak MOPOrOBOE YCTPOIICTBO
— KakK TOJbKO BXOJHOE€ HAIpsDKEHUE npeBblIaeT 3HadeHue Uy, TOK 4yepes
pe3ucTop R MpUHUMAET OTIIMYHOE OT HYJIS 3HAUYCHUE.



Konmponwvuwvie éonpocel

1. MoXHO 7M1 B CTaHIAAPTHBIX BBIIPSMUTENIBHBIX CXEMaxX 3aMEHUTH
MOl CTAOUIIUTPOHAMU?

2. Kakumu cBoiicTBaMu 00JaaeT MMOCHENOBATEIILHOE COEIUHEHUE
cTaObUIUTPOHOB (00a CTAOMIUTPOHA BKJIIOUYEHBI B OJHOM HANPaBJICHUN)?

3. Kakumu  cBoiicTBamMmu  oOnagaeT  mapauielbHOE  COCAMHCHHE
CTAOMIIUTPOHOB (CTAOMIIUTPOHBI BKIIFOUCHBI B POTHUBOTIONOKHBIX HAMMPABIICHUSX)?

4. Moxer 1m HaITPps>KCHHUEC CTa6I/IJII/ISaHI/II/I CTa6I/IJII/ITpOHa IIPpUHUMATb
OTpHUIATCIIBHOC 3Ha4YeHUE?

5. Kakue geiictBus cieayeT MNpeANpPUHSITh, YTOOBI  MOBBICUTH
KO3 GUIUEHT CTaOMIN3AIMU TapaAMETPUUECKOT0 CTa0MIN3aTOpa HAMPSHKEHUS, He
W3MEHSSI TUTT CTaOMIUTpoHa?

6. Haiitu nageHue HanpsbkeHUs Ha CTAaOWMIIMTPOHE, 4Yepe3 KOTOPBIA
nporekaer Tok [ /mun [ Imakc[1/2 .

7. Kaxkoii BbIxo1HOM curHai OyAeT GOpMHUPOBATHCS CXEMOM, ITOKa3aHHOM
Ha pHC. 4, IpU UCIIOJIB30BAHNUN OTPULIATELHOTO BXOIHOI'O CUTHAIA?

Ilpozpamma nadopamopmuoii pabomeol

1. [lonyunTs y mnpemnojaBarenss CTAOMJIIUTPOH JUIsl MCCIEIOBAaHUN MU
BEJIMYMHY €0 MAKCUMAJIBLHOTO TOKa CTAOUITU3ALINH.

2. [ToaxTr0YMB CTAOMIIMTPOH K HCTOYHUKY MOCTOSSHHOTO TOKA ¥ U3MEHSIS
BEJIMUYMHY 3TOTO0 TOKA, ONPEACTUTh 3HAUeHUs HampsokeHus crabummzanun U,
MUHHAMAJILHOTO TOKA CTAOMIN3AINH [y, ¥ THPHEPEHITNATHFHOTO COTPOTUBIICHUS 7.
J1J1 3TOTO CHATH 3aBUCUMOCTH TG (HepeHIIMaTBFHOTO COTPOTUBRIEHUS OT TOKA Yepe3
ctabunutpod r[ /1. Ilpu 3TOM BeNTUYHHY # HEOOXOAUMO BBIYHUCISATH CIACAYIOLUIUM
oOpa3om: mpu Toke [/ crnenatb HEOOJBIIOE MpUpalleHue Toka [/ U U3MepuTh
BO3HHUKAIOIIIEE MPU 3TOM MPHUPALICHUE TaJACHNUS HApsDKEeHUs Ha cTabunmutpone [1U
. Berancnute auddepeHnmnansHoe CONpOTUBICHUE KaK OTHOILICHUE MpUpaIieHui
HanpsokeHus 1 toka 7 [ U/

3. [Toctpoennblii rpaduk (puc. 5) J[OMKEH coAepKaThb Ciabo
MEHSIFOIIYIOCS 9aCTh, CPEIHUN YPOBEHb KOTOPOU ompenenseT quddepeHnaIrHoe
COIPOTHBIICHUE cTabMMTpOoHA. TO 3HAYCHHE TOKA, IIPU KOTOPOM HAYUHAETCS POCT
T epeHIaTbHOTO COMIPOTHBIICHUS, SIBIISICTCS 3HAYCHHEM MHHHMAIBHOTO TOKA



CTa6I/IJ'II/IBaHI/II/I, a MMaJICHUC HaIIPsKCHHA Ha CTa6I/IJII/ITpOHC IIpHU JaHHOM 3HA4YCHHH
MMPOTCKAOUICTO TOKA ABJIICTCA HAIIPAKCHUCM CTa6I/IHI/ISaHI/II/I.

uwmx-[ I

Puc. 14.5. Onpenenenre OCHOBHBIX TapaMEeTPOB CTAOMJIUTPOHA

4. Pa3paborath cxemy mapamMeTpu4ecKkoro CTabuIM3aTopa HarpsoKeHHS,
MMEIOLIETO 3a/IaHHbII MpenoaBareneM Kodpduuuent crabummzanuu. [Ipu aTom
Clle/lyeT UMETh B BHUAY, YTO, €CIH CTAaOWJIMTPOH HUMEET HEIOCTATOYHO MAayoe
nuddepeHIManTbHOEe CONMPOTUBJICHHE, TO €ro MOKHO YMEHBIIUTb, COCIUHSIS
HECKOJIBKO OTHOTUIHBIX CTAOMIMTPOHOB IapauIeIbHO.

5. CoOpath pa3paboTaHHYHO CXeMy U HU3MEpPUTh KOdDPUIIUEHT
crabunm3zanuu. CpaBHUTH C 3aJJaHHBIM 3HAYCHUEM.

6. Onpenenuth  JONMYyCTHMBIM  JUAnNa30H  W3MCHEHHS  Harpy3KH
pa3zpaboTtaHHOTO crabunusaropa. JJis 3TOro mpM MHUHUMAIBHOM pPacuye€THOM
3HAYCHUH BXOJHOTO HAMPSIKCHHS CHATH 3aBUCHMOCTH BBIXOJIHOTO HAIPSDKCHUS OT
CONPOTHBIICHUS TOAKIIOYaeMON Harpy3kd. TOT Juama3oH CONPOTHUBIICHHUS
Harpy3Kd, MpH KOTOPOM BBIXOJHOE HAINPSDIKCHHE COXpaHSICT CBOE 3HAYCHHE, U
SIBJIICTCS WMCKOMBIM JIMana3oHOM. PaccuuTaTh JMana3oH W3MEHEHHWs Harpy3KH,
OCHOBBIBAsICh Ha IMapamMeTpax CTaOMIMTPOHA W pa3padOTaHHOW cxeMbl. CpaBHUTH
paccUMTaHHBIA U U3MEPCHHBIN THATIa30HHbl.

Cooepocanue omuema

OT4eT J0JKEH colepKaTh:

1. N3mepeHHy0 3aBUCHUMOCTb JU(PPEPEHIINATBHOIO COMPOTUBICHHUS
CTAOMJIUTPOHA OT IPOTEKAIOIIETO Yepe3 HErO TOKaA.



2. OHpC,Z[CJ'ICHHBIC H3 HOquCHHOﬁ 3aBUCUMOCTH TJIaBHOC 3HAUCHHC
I[I/I(b(bepCHLII/IaJIBHOTO COIMPOTHUBJICHUA WU 3HAYCHUA HAIIPAKCHUA CTa6I/IJ'II/IBaHI/II/I )41
MHWHHMAJIBHOT'O TOKa CTa6I/IJII/I?>aIII/II/I.

3. PazpaGotannyro  cxemy  mapaMeTpuUueckoro  crabuiuzaropa
HaIpPsHKEHUS € 3aJJaHHBIM MpernojaBaTeieM K03 GUIIMEHTOM CTa0MIU3aIUu.

4, N3mepenHoe 3HaueHue ko3 huueHTa cTabuin3aiuy cTaduimsaropa
C OMMCAHUEM TPOLEAYPHI €T0 U3MEPECHHUSI.

5. OreHKy quana3oHa JIOMYCTUMBIX 3HAYCHHI COTIPOTHBIICHUS HATPy3KH
crabmimsaTopa.

I/ISMCpCHHYIO 3daBUCUMOCTL BBIXOOHOI'O HAIIPAKCHUA CTa6I/IJ'II/IBaTOpa oT

COIIPOTHUBJICHUS HAI'PY3KHU.

Tema 4. Tupucrop (4 4yac). 3akarouenue (2 4ac)

AHOO0, KamMoo, YNPAasIAUUL I1eKmpoo,
MpexsNeKmpoOHbIL MUPUCOP, MPUHUCTOP,
08YX31eKMPOOHbIU MUPUCMOP, OUHUCTOD, MOK
CHpAMIEHUS, HANPAXCEeHUe NePeKIoUeHUs,

MUPUCMOPHBLU Pe2YIAMOP MOWHOCU

Hean padoThl.
N3y4uTh OCHOBHBIE CTPYKTYPBl THPUCTOPOB, UX OCHOBHBIE IAPAMETPHI.

Hayuutscsi coOuparb THUPUCTOPHBIA pETyIATOpP MOIIHOCTH, CHHUMAaThb €ro
OCHOBHBIE XAPAKTEPUCTUKH.

Tupuctop sBIsETCS HEMUHEHHBIM MOTYIIPOBOJIHUKOBBIM MPUOOPOM,
MPEACTABIISIONIUM COOOM YeThIpe MOJIYITPOBOJHUKOBBIX CJI0SI Pa3HBIX TUIIOB
npoBoauMOcCTH (puc. 1). Tupuctop conepxut Tpu p-n nepexojaa. Kak npasuiio,
TUPUCTOP UMEET TPH AJIEKTPOJIa, HA3BIBAEMBIX AHOO, KAMOO W YNPABAAIOWUL
anekmpod. TakoW TUPUCTOP HA3BIBACTCS MPEXIIEKMPOOHbI MUPUCTIOD WIH
mpunucmop. Tupuctop 0e3 yrnpasisiolIero 3JIeKTPo/ia Ha3bIBACTCS
08YX91eKMPOOHbIM MUPUCTIOPOM, WA OUHUCTOPOM.



{
P a
YOpaBIsIOWUI n
dMEKTON o [T Y-;'_% %
n K

; KaTtona

Puc. 1. CtpykTypa TUpUCTOpa U ero 0003HaueHue

BAX Ttupucropa coaepKuUT y4acTOK C OTpUIATEIbHBIM AU(depeHIInaTIbHbIM
COTPOTHUBIICHUEM U SIBIISIETCA XapaKTePUCTUKOMN S-Tura (puc. 2).

Puc. 2. BAX tupucropa

C yBeIMYEHHEM TOKA YIPABJISIONIETO 3JIEKTPO1a nagaronmi yyactok BAX
TUPUCTOPA YMEHBIIACTCA U INPU JOCTHIKCHUU BEIUYUHBI [c;p MCUE3AET COBCEM.
JlaHHOE 3HaYeHKE TOKA YIPABIISIOLIETO AIEKTPOAA HAZBIBAECTCS MOKOM CHPAMACHUS
TUPUCTOPA.

PaccmoTpum cxemy, nuzo0paxeHHyro Ha puc. 3. Pexum pabOTbl TMHUCTOpPA B
ATOM cxeMe onpenensaeTcs nepeceueHueM BAX nuHucTopa u Harpy304HOM OpsiMon
I 10U U/Ry (puc. 4). Tlpu HyJeBOM 3HAYEHHUU BXOJHOIO HANPSKEHUS TOK
4yepe3 JUHUCTOpP TakKe HMeeT HyJieBoe 3HaueHue. C yBEIMYEHUEM BXOJHOTO
HaMpsDKEHUsl Harpy3ouyHas MpsiMasl TepeMelnaercs BIpaBo, M pabodas Touka
MTOCJIEOBATEIIFHO 3aHUMAaET no3unuu 1, 2, 3, 4 u 5.

Usx Ry

Puc. 2. Tupuctop cHarpy3koi



[Ipu 3TOM TOK Yepe3 AMHUCTOP MMEET BETUUYUHY, OJU3KYI0 K HYNIO, U TIO3TOMY
TOBOPSIT, YTO TUPHUCTOP 3akpsuim. Eciu mipu mosioxkeHUW padodeit Touku 5 ermle
YBEJIMYUTh BXOJHOE HAMpsDKEHHWE, TO paboyas Touka JAUHHUCTOPA CKAYKOM
MEPEMECTHUTCS B MOJIOKEHUE 6, TOK Yepe3 TMHUCTOP PE3KO YBEIMYUTCS, & TaJcHUE
HaMpsHDKEHUST Ha HEM PE3KO YMEHbIIUTCA. B 3TOM citydae roBopsiT, 4TO TUPUCTOP
OmMKpbLICA. 3HAYEHUWE BXOJHOIO HAIPSDKEHUS, IIpU  KOTOPOM  THUPHUCTOP
OTKPBIBAETCS, HA3bIBACTCS Hanpsdcenuem nepekuoueHus Ttapucropa. Ilpu
JaJbHEUIIEM YBEJIMYEHUU BXOJHOTO HAIpsDKeHUs pabodas Touka Oyner
nepeMenaTbCsl B HalpaBJIE€HUU MOJ0KeHHs 7. Ecnu Ternepp yMEHbIIATh BXOJHOE
HaIpspDKeHUe, To pabodas Touka OyAeT 3aHuMMaTh noJjiokenus 6, 8, 9 um 10.
JlanbHeilliee yMEHbBIIEHHE BXOJHOTO HANpPsDKEHUS BBI30BET CKAayKOOOpa3zHOe
nepeMeleHre padoyeit Touky B MOJIOKEHUE 2, U fajee — B nojioxkenue 1 u 0.

Puc. 4. [Tonmoxenus
paboueii TOUKU AUHUCTOPA
npu BKJIFOUEHHE
JTUHUCTOpA

Takum oOpa3oM, B cxeme, NOKa3aHHOM Ha pUC. 3, PU 3HAYEHHSIX BXOJHOTO
HaIpPsHDKEHUS, MEHBIINX HEKOTOPOTO MOPOTrOBOT0 3HAYEHMS, TOK Yepe3 Harpys3Ky
PaKTUYECKH OTCYTCTBYET, & BCE HANpPsDKEHHE MajaeT Ha JuHuctope. Ecimm xe
BXOJHOE HANpsyKEHUE IMPEBBIIAET HTO MOPOrOBOE 3HAYEHUE, JUHUCTOP
OTKpBIBAETCS, U BXOJHOE HANpsIKEHUE NpPUKIaJbIBacTcd K Harpyske. [Ipuuem
Tenepb, Al TOrO YTOObI CHOBA 3aKPbITh JUHUCTOP, HEOOXOAUMO OYEHb CUIJIBHO
IOHU3UTH BXOJHOE HAIIPSKEHUE, HA IPAKTUKE — MTOYTH 0 HYJIS.



PaccmoTpenHoe CBOWCTBO TUPUCTOPHBIX CXEM HAXOAUT MPUMEHEHUE B CAMBIX
pPa3HBIX MOPOTOBBIX CXEMaxX, BKJIIOYAsh CXEMbl 3allUThl OT MEePEeHANPSKEHUs,
KOPOTKOTO 3aMbIKaHWs, a TaKXke pelakcallMoOHHble TeHepatopsl.  [pyroe
pacnpocTpaHEHHOE NPUMEHEHUE TUPHUCTOPOB — PEryJSTOPbl MOIIHOCTU IS
noTpeduTeNnel  MEepeMEHHOro  JJIEKTPUYECKOro  Toka. TumuyHas  cxema
TUPUCTOPHOTO PETyNIATOpa MOIIHOCTH TMpuBeleHa Ha puc. 5. Harpyska
MOJKJIIOYAEeTCS] K MCTOYHUKY TEPEMEHHOTO HAMPSHKEHUS IMOCIENOBATEIbHO — C
JUOAHBIM MOCTOM, B JUArOHAJIb KOTOPOT'O BKJIFOUEH TPEXAIEKTPOAHBIN TUPUCTOP.

cxema 4|:|‘/§Z
ynpasnenus.

[ b

Puc. 5. TupuCTOpHBIN PETYIATOP MOIIHOCTH

Hanpspkenne npukiaapiBaeTcss K TAPUCTOPY BCEraa B OJHOM HampasieHuH. Eciom
OBbI TUPUCTOP OBLT BCEI/1a OTKPBIT, BXOAHOE HANPSKEHHUE MTOJHOCTHIO Mafasio Obl Ha
Harpy3ke. Eciau O OH ObLI Bcerja 3aKpbIT, HallpsDKEHNE TIOJTHOCTHIO NTaAaio Obl Ha
HEM, a HE Ha Harpy3ke. Eciii THpUCTOp 4acTb BPEMEHU HAXOAUTCS B OTKPBITOM
COCTOSIHMM, a 4YacTb — B 3aKpPbITOM, TO BXOJHOE€ HAIIPSHKEHUE TOJIBKO 4YacTb
BPEMEHHU OKa3bIBACTCS IPUIIOKEHHBIM K HArpy3ke, U YCpEIHEHHas MOILIHOCTD,
paccerBaeMasi Ha HEW, OKa3bIBA€TCSl MEHbILIE HOMHHAJIBbHOW. [l TOro 4roObl
IIEPEBECTU TUPUCTOP B OTKPHITOE COCTOSIHUE, JOCTATOYHO IIOJATh B YIIPABIIAIOLINN
JNEKTPOJ TOK, BEIMYMHA KOTOPOro, IO KpaWHEWM Mepe, HE MEHbIIE TOKa
cupsamiieHus lop. B 3TOM citydae nagaromuii yuactok BAX tupucropa ucuesaer, u
TUPUCTOP MEPEKIIIOYAETCA B OTKPBITOE COCTOSIHUE (HAmpHUMeEp, U3 COCTOSHMS 4 B
cocTtosHue 8 Ha puC. 4). CHOBa 3aKPBITHCSI THPUCTOP CMOXKET, TOJIBKO €CJIH aJCHUE
HalpsDKEHWsT HAa HEM JOCTUTHET HYJIEBOro 3HadeHus. llpm wucnosb3oBaHuu
HNEPEMEHHOI0 HaMpsKEHHUs 3TO MPOUCXOAMT caMo CcOOOH, /1Ba pa3a 3a MEpHOA.
JuarpamMMbl paObOThI TUPUCTOPHOTO PETYIISITOPA MOIIHOCTH IPHUBEACHBI HA PHC. 6.

Cxema ympaBlIeHMs, BXOZSIIAs B COCTaB PEryJIATOPA, BBIAAECT KOPOTKHM
UMITYJBC TOKA, 3a/Iep>KaHHBII OTHOCHUTENbHO MoMeHTa Bpemeru Uysinll[1¢[1[10



Ha BpeMsl 3a/Iep>KKH #; ¥ UMEIOIUHN aMIUIUTYly, HE MEHBILYIO, YeM [y MMIysibe
TOKa TOCTYIMaeT Ha YNPaBISAIOMIMUA 3JIEKTPOJl TUPHUCTOpPAa M OTKPBIBAET €ro.
TupucTop ocTaeTcsi OTKPBITBIM IO TOTO MOMEHTA, KOI/la BXOJHOE IMEPEMEHHOE
HaIpsHKEHUE He MPUMET HyJieBoe 3HaueHue. [lociie 3Toro oH 3akpoeTcs 1o mpuxoaa

CJICAYHOIICTO UMITYJIbCA, BBIAABACMOT'O cxemou YIIpaBJICHUA.
Uy sin(o?)

Puc. 6. luarpaMmmbl paboTbl THPUCTOPHOTO PETYIATOPA MOILIHOCTH

YcrpoiicTBa yrpaBiIeHUs 1711 TAPUCTOPHBIX PEryJISTOPOB MOITHOCTH CTPOSTCS
o pasHbpIM cxemaM. [IpwHIUN ux paboThl COCTOWT B ciemayromeM. Kak Toibpko
BHEIITHEE HAMPSHKEHUE TOCTUTHET HYJEBOTO 3HAYCHUS (2 B 3TOM CIIydae TUPHUCTOP
00s13aTeNIbHO 3aKPOETCs), 3aMyCKaeTCs 3JIEKTPOHHOE pelie BPeMEHU, COOpaHHOE,
HaIpuMep, Ha OCHOBE KIYIIIEr0 MyJIbTUBHOpaTopa. Pere BpeMeHu BbipaOaThIBAaCT
UMITYJIbC HAaINpsDKEHUs, 3aJlep>KaHHBbI  OTHOCUTENIHLHO HAYaJbHOTO MOMEHTa
BpeMenu. Kak mpaBuio, B  THPUCTOPHBIX  PEryJSATOpax  MOIIHOCTH
pEeayCMaTpUBACTCAd  PETyJMpPOBKA BPEMEHU  3aJE€PKKHU, UYTO  IO3BOJSET
pEeryaupoBaTh BEJIMUYMHY MOIIIHOCTH, MOTPEOIIEMYIO HArpy3KOH.

TupucTopHBIE PETYIATOPHI MPUMEHSIIOTCS JJIsi PErYJIUPOBAHHS MOIIHOCTH
JamMIl HaKaJMBaHWS, HArpeBaTeNbHBIX 3JIEMEHTOB, AJIEKTPOMOTOPOB, T.€. TaKUX
noTpeduTeneit, sl KOTOphIX ¢opMa TMHUTAIOMIETO HAMPSOHKEHUS HE WMEET
MPUHITUITHATBHOTO 3HAYCHUSI.

Konmponwvnwie éonpocut

1. MOXHO M JUHHCTOP B CXEME 3aMEHUTh TPEXIIEKTPOIHBIM
TUPUCTOPOM?
2. MO03KHO JI1 UCTI0IB30BATh TUPUCTOPHI JIsl BEIIPSIMIICHHS IEPEMEHHOTO

HanpsHKEeHUs ?



3. 3akpoercst M OTKPBITBIA THUPUCTOP, €CIM TOK YINPAaBISIOIIETO
AIIEKTPOJIa IPUMET HYJIEeBOE 3HAUEHUE?

4, 3adyeM B cxeM€ TUPUCTOPHOTO PEryJsiTOpa MOIIHOCTH MCHOJIb3YETCs
JBYXIIOJTYTIEPUOAHBINA BBITTPSIMUTENH?

5. Ecnu Harpy3ky moAK/II04aTh K HCTOYHHUKY ITEPEMEHHOTO HAIPSHKCHUS
gepe3 peocTaT, TO MOXKHO IOJYYHTh PETyJIATOp MOIIHOCTH. B dWeM cocTouT
MPEUMYIIECTBO THPUCTOPHOTO PETYNIATOpPa MOIIHOCTH TEpe] PEeryasiTopoM Ha
OCHOBE peocTaTa?

6. Kak u3MeHsTCs CBOMCTBA TUPUCTOPHOTO PETYISITOPA MOIIHOCTH TIPH
WU3MEHEHUH COMPOTUBIICHUS HATPY3KH, MOJKII0YAEMON K HEMY?

7. Kak n3mensrcs cBoiicTBa THPUCTOPHOTI'O PETyJIATOPA MOIIHOCTH, CCIIN
HU3MCHATCA IIapaMCETPhI BXOAHOI'O HAIIPSAKCHUA: €TO aMIINIMTyda UIIN yacToTra?

Ilpozpamma nabopamopmuoii padbomaol

1. HOJ'Iy‘II/ITB Yy npernogaBaTeisdi TAPUCTOP AJIA UCCIICIOBAHUSA.

2. CHATb 3aBUCHMOCTh HANpPSsDKEHHS TEPEKIIIOUYEHHUs] THUPUCTOpPA OT
BEJIMYMHBI TOKA YNPABISIONIETO 3ekTpoAa. s 3Toro codparb cxeMmy COTJIacHO
puc. 15.7.

Puc. 7. I3amepenne HanpsyKeHUs: TOKa THPUCTOpa

3apuKkcHpoBaB 3HAYEHUE TOKA YIPABIISIIOLIETO 3JIEKTPOAA, U3BMEHITh BXOAHOE
HaIpsOKEHUE CXEMbl OT HYJEBOW BEJIMYHHBI 0 MOMEHTA OTKPBITHS
NEPEKIIFOYEHUSI TUPUCTOPA, ONPEIEIUTh KOTOPBIM MOHO IO IMOKAa3aHHUSIM
amriepMerpa. BxogHoe HanpsiKEHUE CXEMbI B MOMEHT OTKPBITHS TAPUCTOPA U
OyIeT SBISATHCA HANPSHKEHUEM TNEPEKIIOYeHUs] THUPUCTOpA MPU JTAHHOM
3HAYEHUU TOKA YIIPABIIOLIETO JIEKTPOAA.



ConpotuBiieHre R Npu 3TUX U3MEPEHUSIX CIENYEeT BhIOpaTh TaKUM 00pazoM,
4YTOOBI MPU OTKPHITOM THUPUCTOPE TOK 4Yepe3 HEero He mpesblman 2-3 A (umm
3HAYEHUS, YKa3aHHOTO MPEToAaBaTesIeM).

3. [lonyunB y mnpemnojaBareisi CXeMy YIpaBJieHUs, coOpaTh CXeMy
TUPUCTOPHOTO PETYIISATOPA MOIIHOCTH 0€3 TUpUcTOpa U 0€3 Harpy3Ku

(puc. 8).

Uy sin(wt)

cxema
ynpacnenus 9

Puc. 8. 3amepenune napaMeTpoB BEIXOJHOTO CUTHAIA CXEMBI
yIpPaBJICHUS

W3meputh nmapaMeTpsl BHIXOJHOTO CUTHAJIA CXEMbI YIIPABJICHHUS:

BpeMsI 3aJICPKKH, ITTUTEIbHOCTh U AMIUIUTYly UMITYJIbCA.

4, OCHOBBIBasICb Ha HM3MEPEHHBIX MapaMeTpax BbIXOAHOTO CHUTHaa
CXEMbI YIpaBJICHUS, MOAKIIOYUTh K €€ BBIXOAY Yepe3 Pe3UCTOp YHPABIISIONIHIMA
ANEKTPOJ, TUpucTopa (cornacHo puc. 5). ConpoTHBIEHHE pE3UCTOpa BBHIOPAThH
TaKUM, YTOObI aMIUIMTYJHOMY 3HAQUYEHHMIO MUMITYJIbCAa HAIPSKEHUS, BbIIABAEMOTO
CXEMOM yIpaBJIeHHs, COOTBETCTBOBAJIO 3HAYEHUE TOKA YNPABIIAIONIETO JIEKTPOa,
paBHOE TOKY crpsimieHus. [loaxkmounTs kK cOOpaHHON CXeMe Harpy3Ky COTJIacHO
puc. 5.

5. [logath Ha BXOJ COOPAHHOrO PETYJATOPA MOIIHOCTH TMEPEMEHHOE
HaMpspKeHUe. 3apucoBaTh OCHUIUIOTPAMMBI HAIpPSKEHUN Ha BXOJE PEryisTopa
MOIITHOCTH, Ha HAarpy3Ke, Ha TUPUCTOPE U Ha BBIXOJI€ CXEMbI YIIPABJICHUS.

Cooeporcanue omuema

OT4eT J0JKEH colepKaTh:

1. Tabnuily wu3MepeHud 3aBUCHUMOCTHA HANpPsDKEHUS TEePEKIIOUECHHUS
TUPUCTOPA OT TOKA YIPABJISIOLIETO AIEKTPOA.

2. ['paduk 3aBUCHMOCTH HANPSHKEHUS MIEPEKITIOUEHUS THPUCTOPA OT TOKA
YIPABISIOIIETO JJIEKTPOJIA.

3. CxeMy TUPUCTOPHOTO PErYJISTOPa MOITHOCTH.

4. OcuumiorpaMMbl HaPsDKEHWM Ha BXOJI€ TUPHUCTOPHOTO PErYJIsTOpa
MOIITHOCTH, Ha Harpy3Ke, Ha THPUCTOPE U Ha BBIXOJIE CXEMBI YIIPABJICHUS.



JlaGoparTopHusbie padoTsl (18 yac. B 7 cemecTtpe)
Tema 5. UccinenoBanue 3jekTpoxkapauorpada (4 gac).
Mecto nmnpoBeneHus: AKKPEAUTAIMOHHO-CUMYISIIIUOHHBIN  1eHTp  [lIkoms
ounomenuiuubl JIBOY. CrpykTypHas cxema W NPUHIMUI paboThl. ApTedakThl
3amucu  3NeKTpokapauorpammbl. [Iporneccbl Ha TpaHUIE BJIEKTPOJ  KOXKa.
Hcnonb30BaHWEe CUMYJSIIUOHHOIO MaHEKEHAa WJIM  CTaHJIapTU3UPOBAHHOIO
nanuenTa. OUeHKa TOYHOCTH IPU MHTepnpeTanus HopmainbHo JKI'.
Tema 6. dunexrpo3nuedasorpadus (4 yac).
Mecto mipoBeneHUA: AKKPEAUTALMOHHO-CUMYJAIMUOHHBIA  1eHTp  [IIKobI
onomenuuuubl JIBOY. CrpykrypHas cxemMa M NpUHUUIN PabOThl. ApTedakTbl
3amucu  ANeKTposHIedamorpammel.  [Iporiecchl Ha TpaHUIlE SIEKTPOA  KOXKa.
Hcnonb3oBaHWe CUMYJSITUOHHOTO MaHEKEHa WJIM  CTaHJIapTU3UPOBAHHOIO
nanuenTa. OneHka TOYHOCTH TPU UHTEPIIpETausl HOpMalibHOM D01
Tema 7. Cnupomerpus: onpenesenre GyHKUMHA BHEIIHET0 IbIXAHUS
(xu3HeHHas1 eMKOCTb Jerkux — JKEJI) (4 gac.).

Mecto mnpoBeneHus:: AKKpPEeAUTAUUOHHO-CUMYISUUOHHBIA 1eHTp Llkomns
onomenuuuuel JJBOY. Brinonnenue cnupomeTpun ¢ nomoinpto anmapata MIR,
Mojenb Spirolab.

Tema 8. MccienoBanne akyCTHYECKOM MJIOTHOCTH U AKYCTHYECKOI0
CONMPOTHUBJICHUS MoeJiel TKkaHell (4 yac). 3akiouenue (24ac)

Mecto mnpoBenenusi: Ayautopus M611. Onpenenenve aKyCTUYECKOU
IJIOTHOCTH M AKYCTHYECKOI'O COINPOTUBJIEHUS MOJENIEH TKAaHEW C IOMOILUbIO
anmapara Y {JI—01

Tema 9. UccaenoBanue umMiieaanca Mojesieid Ouorkanei (4 yac.)

Mecto mnpoBenenusi: Ayautopuss M611. Onpenenenue umnenanca Mojenei
OMOTKaHEe ¢ TMOMOIIBI0 U3MEPUTEIEH aMIUIUTYAHO-YACTOTHBIX XapaKTePUCTUK
O01000BEKTOB.

Tema 10. MHccaenoBaHue ONTHYECKON IUIOTHOCTH W KO3 (puiueHTa

NponycKaHus Mmojaesei Ouorkaneii (4 yac.)



Mecto nposeaenus: Ayautopuss M611. Onpenenenrne onTUYECKONW MIOTHOCTH U
kod(dunrenTa MPOMYCKaHUS Moenei OMOTKaHEeH c MTOMOIIIBIO
doTomnerusmorpada
I11. YUYEBHO-METOJANYECKOE
OBECHEYEHHUE CAMOCTOSTEJBbHOM PABOTBI
OBYUAIOIIUXCA

Y4eOHO-MeTOIUYECKOE oOecrnieueHue CaMOCTOSITENIbHOM paboThI
o0ydJarmmxcsi no JUucHuIuimHe «MenuIMHCKast AJIeKTPOHUKa» MPEACTaBICHO B
[Tpunoxxenuu 1 u BKIItOUaeT B ceOs:

TIaH-TpagyK BHITOTHEHUS] CAMOCTOSITEILHON PaOOTHI MO AUCIUILIMHE, B TOM
9HCIIe IPUMEPHBIE HOPMBI BPEMEHH Ha BBHITIOIHEHHE TI0 KaXKIOMY 33/IaHUIO;

XapaKTepUCTHKA 3alaHUi JUII CaMOCTOSTENBHOW pabOThl CTYIEHTOB U
METOINYECKUE PEKOMEH/IAINY 110 UX BBITIOIIHEHHIO;

TpeOOBaHMS K  TPEACTABICHUI0O HW  OQOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOSITEIbHOU paboTHI;

KPUTEPHUH OLIEHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PabOThI

1v. KOHTPOJIb JOCTUKEHMS LEJEN KYPCA

B 6 CEMECTPE
Ne | Kontposnp OueHouHbIE CpecTBa —
/T yeMbIe Ko u STarbl HAUMEHOBAHUE
mMoxaynu/ | hopMUpOBaHMS TEeKYIIUI MIPOMEKYTO
pasnenbl / | KOMIETEHIUN KOHTPOJIb YHast
TEMBbI aTTecTalus
JUCIUTIIINHBI
B 6 cemecTpe
1 Tema 1 OIIK-9 K, YO
DKCIEepPTHO
e
OIICHUBaHU
e
BBITIOJIHEHU

b |




MPaKTUYECK
X 3aHITHU
u
CaMOCTOSITE
JIbHOM
paboThI

Tema 2

OIIK-9

K, YO

DKCHEPTHO
e
OLICHUBAaHU
e
BBITOJIHEHU
A
IIPAKTAYECK
MX 3aHATUN
u
CaMOCTOSITE
JIbHOM
paboThI
YCTHBIN
onpoc

Tema 3

OIIK-9

K, YO, OKP

DKCNEPTHO
e
OLICHUBAHU
e
BBITIOJIHEHU
s
MPAKTAYECK
WX 3aHATHN
u
CaMOCTOSITE
JIbHOM
paboThI
YCTHBIN
onpoc

Tema 4

OIIK-9

nas, K, ¥o, I1

DKCNEPTHO
e
OIICHUBaHU
e
BBITIOJTHEHU
A
MPaKTUYECK
WX 3aHATHN
U




CaMOCTOSITE
JBHOU
paboThI
YCTHBIN
omnpoc

Tema 5

OIIK-9

K, YO, U/13, OKP, 11

DKCNEPTHO
e
OLICHUBAaHU
e
BBITIOJTHEHU
s
MPAKTAYECK
VX 3aHATHI
u
CaMOCTOSITE
JIBHOU
paboTHI
YCTHBIN
onpoc

Tema 6

OIIK-9

nas, K, vo, OKP, I1,

DKCHEPTHO
e
OLICHUBAHU
e
BBITIOJTHEHU
s
MPaKTUYECK
WX 3aHATHN
u
CaMOCTOSITE
JIbHOM
paboThI
YCTHBIN
onpoc

Tema 7

OIIK-9

K, YO, OKP, IT

DKCnepTHO
e
OIICHUBAaHU
e
BBITIOJTHEHU
s
MPaAKTUYECK
HX 3aHATHAN
u
CaMOCTOSITe
JILHOU
paboTHI




YCTHBIN
onpoc

Tema 1

OIIK-9

K, YO, U/13, OKP, 11

DKCIEpPTHO
e
OLICHUBaHU
e
BBITIOJTHCHU
s
MIPAKTUYECK
HX 3aHATHAN
u
CaMOCTOSITE
JILHOU
paboThI
YCTHBIN
omnpoc

Tema 9

OIIK-9

K, VO, UJ13, I1, UKP

DKCnepTHO
e
OLICHHBAaHU
e
BBIIOJIHEHU
s
IIPAKTUYECK
MX 3aHSATUN
u
CaMOCTOSITE
JIbHOU
paboTHI
YCTHBIN
onpoc

B 7 CEMECTPE

/o

KonTponup
yeMbIe
MOTyJIn/
pasnensl /
TEMBI

JIUCIUTUTNHBI
B 7 cemectpe

Konaer u
dbopmMupoBaHUs
KOMIIETEHITU U

OTallbl

OrnieHOYHBIE CpeCTBA —
HaVMEHOBAaHUE

TEKYILIUN
KOHTPOJIb

IPOMEKYTO
YyHas
aTTecTalus

Tema 10

OIIK-9

K, YO

DKCNEPTHO
e




OLICHUBAHU
e
BBITIOJTHEHH
i
MPAKTAYECK
X 3aHITUUN
"
CaMOCTOSTE
JIbHOM
paboThI

Tema 11

OIIK-9

K, YO

OKCHepTHO
e
OLICHMBaHU
e
BBIIOJIHEHU
o
MIPAKTUYECK
MX 3aHATUN
151
CaMOCTOSITE
JILHOU
paboThI
YCTHBIN
ompoc

Tema 12

OIIK-9

K, YO, OKP

DKCNEPTHO
e
OLICHHBAaHU
e
BBINOJIHEHU
s
MPAKTAYECK
HX 3aHATHAN
u
CaMOCTOSITE
JILHOU
paboThI
YCTHBIN
omnpoc

Tema 13

OIIK-9

W13, K, YO, II

DKCnepTHO
e
OLICHUBAHU
e
BBINOJIHEHH




'
MPAKTAYECK
X 3aHITHU
u
CaMOCTOSITE
JILHOU
paboThI
YCTHBIN
OITpOC

Tema 14

OIIK-9

K, YO, U/13, OKP, 11

DKCNEPTHO
e
OLICHHUBAaHU
e
BBITIOJTHEHU
s
MPaAKTUYECK
WX 3aHATHN
u
CaMOCTOSITE
JIbHOM
paboThI
YCTHBIN
onpoc

Tema 15

OIIK-9

nas, K, vo, 9KP, I1,

DKCHEpPTHO
e
OLICHUBaHU
e
BBITIOJTHCHU
A
MPAKTUYECK
HX 3aHATHAN
u
CaMOCTOSITE
JILHOU
paboThI
YCTHBIN
ompoc

Tema 16

OIIK-9

K, YO, OKP, IT

DKCnepTHO
e
OILICHMBAHH
e
BBITIOJTHEHH
'
MPAKTAYECK
X 3aHITUUN




u
CaMOCTOSITE
JIbHOM
paboThI
YCTHBIN
onpoc

Tema 17 | OIIK-9 K, YO, U]13, OKP, 11 | DkcriepTHO
e
OLICHUBAaHU
e
BBITIOJTHEHU
s
MPaKTUYECK
WX 3aHATHN
u
CaMOCTOSITE
JIbHOM
paboThI
YCTHBIN
onpoc

Tema 18 | OIIK-9 K, YO, U]13, II, UKP | DkcnepTHO
e
OIICHUBAaHU
e
BBITIOJTHEHU
A
MPaKTUYECK
WX 3aHATHN
u
CaMOCTOSITe
JIbHOM
paboThI
YCTHBIN
onpoc

B 8 CEMECTPE

1/

KonTponup OueHouHbIE CpecTBa —
yeMBbIE HAaMMEHOBaHHUE




MOoyIH/
pasnensr /
TEMBI

JUCUOUITIIINHBI
B 7 cemectpe

Konap! u
dbopMupoBaHus
KOMIIETCHIIN U

OTaIllbl

TEeKYyIIUHN
KOHTPOJIb

IPOMEKYTO
yHas
aTTecTauus

Tema 19

OIIK-9

K, YO

DKCNEPTHO
e
OLICHUBAaHU
e
BBITIOJTHEHU
s
MPaKTUYECK
WX 3aHATHN
u
CaMOCTOSITE
JIbHOM
paboThI

Tema 20

OIIK-9

K, YO

DKCHEPTHO
e
OLICHUBAaHU
e
BBINOJIHEHU
A
MIPAKTUYECK
MX 3aHATUN
u
CaMOCTOSITE
JIbHOM
paboTHhI
YCTHBIN
onpoc

Tema 21

OIIK-9

K, YO, OKP

DKCNEPTHO
e
OILICHUBAHH
e
BBITIOJITHCHHU
i
MPaKTUYECK
X 3aHITHU
51
CaMOCTOSTE
JIbHOM




paboThI
YCTHBIN
onpoc

Tema 22

OIIK-9

U3, K, YO, II

DKCnepTHO
e
OLICHUBAaHU
e
BBIIOJIHEHU
S
MPAKTAYECK
MX 3aHATUN
51
CaMOCTOSITE
JIbHOU
paboTHI
YCTHBIN
onpoc

Tema 23

OIIK-9

K, YO, U/13, OKP, 11

DKCNEPTHO
e
OLICHUBAHU
e
BBITIOJIHEHU
s
MPAKTAYECK
WX 3aHATHN
u
CaMOCTOSITE
JIbHOM
paboThI
YCTHBIN
onpoc

Tema 24

OIIK-9

nas, K, vo, OKP, I1,

DKCHEPTHO
e
OLICHHUBAaHU
e
BBITIOJTHEHU
s
MPaKTUYECK
WX 3aHATHN
u
CaMOCTOSITE
JIbHOM
paboThI
YCTHBIN
onpoc




Tema 25

OIIK-9

K, YO, OKP, IT

DKCnepTHO
e
OLICHUBaHU
e
BBITIOJTHCHU
s
MPAKTUYECK
HX 3aHATHAN
u
CaMOCTOSITE
JILHOU
paboThI
YCTHBIN
omnpoc

Tema 26

OIIK-9

K, YO, VJ13, DKP, IT

DKCHEpPTHO
e
OLICHUBAaHU
e
BBIIOJIHEHU
s
IIPAKTUYECK
MX 3aHSATHN
u
CaMOCTOSITE
JIbHOU
paboThI
YCTHBIN
onpoc

Tema 27

OIIK-9

K, YO, U3, I1, UKP

DKCNEPTHO
e
OLICHUBAaHU
e
BBITIOJTHEHU
s
MPAKTAYECK
VX 3aHATHI
u
CaMOCTOSITE
JIbHOU
paboTHI
YCTHBIN
onpoc




K - koncnekt, YO - yctHbiii onpoc, /I3 - uHAMBHUAYAJIBHOE JIOMAIITHEE
3amanue, DKP - skcipecc koHTposabHas pabdota, I1 - npesentanus, T-tect, KB —
KOHTpOoJIbHBIE Bonpockl, KP — koHTponbHas padota, UKP — utoroBast KOHTpoIbHas

pabora.

Tumnossle KOHTPOJIbHBIE 3a1aHus, METOANYECKUE MaTepUAJIbI,
ONpEAENSIONe NPOUEAYpPhl OLEHUBAHUS 3HAHUN, YMEHUU W HaBBIKOB U (WJIN)
OTIbITA JIESITEIbHOCTH, a TAK)KE KPUTEPUHU U TOKa3aTeN, HEOOXOAUMBIE JJIsl OLIEHKU
3HAaHWM, YyMEHUH, HABBIKOB M XapaKTEpHU3YyIOUIUME 3Tanbl (POPMUPOBAHUSA
KOMITIETEHIIUH B MTPOIIECCE OCBOEHUSI 00pa30BaTeIbHOM MPOTpaMMBbIl, PECTaBICHbBI

B [Ipunoxenun 2.

V. CIIMCOK YUEBHOM JIUTEPATYPHI 1
NHPOPMAILIMOHHOE OBECIIEYEHUE JUCIIUITJIMHbI

OcHoBHas JauTEpaTypa
1. A6pymmuua W.II. Meauuunckue npuOoOphl, amnmapaTbl, CHUCTEMbl U
KOMILIEKCHI [ DNIEKTPOHHBIN pecypc]: yueoHoe mocodbue/ AGaymnun W 111, [TankoBa
E.A., apudpymmna ®.C. DnekTpoH. TekcToBble naHHble. Kazanb: Kazanckuii
HallMOHAJIBHBIA UCCIEA0BATEIbLCKUN TeXHOIOTHUEeCKU yHuBepcutet, 2011. 106 c.

Pexxum nocryna: http://www.iprbookshop.ru/62487.html. O9bC «IPRbooksy.

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

2. boiikep b. UTto HyXHO 3HaTh HU(PPOBOMY HHKEHEPY 00 aHAJIOTOBOMU
anektponuke. Cepusi: Cxemorexnuka. Mzn-so Jlompka XXI. — 2010. — 547c.

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

3. Jlauun B.W., CasenoB H.C. Dnekrponuka. Poctos-Ha-/lony: ®eHUKC,
2010. -698 c.: nin.

4. bemuk JI.B. Cucrembl u mpuOOpsl A7 XUPYPTrUU, PEaHUMALUUA H
3amenieHust QyHkuui opraHoB. M3zmarens HoBocuOupckuii rocynapCTBEHHBIH

TexHuueckud  yHusepcurer. 2010. - 277 c¢. — Pexum jgocryna:


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

http://www.iprbookshop.ru/47717.html. 3BC «IPRbooks»

JlonoJiHUTEIbHAA JTUTEpPATypa

1. K. B. 3aituenko, JI. A. Kyneiruna, E. I1. Bunorpagosa /Iuarnoctuyeckue
U3MEPEHHs] B MEAULMHCKHX 3JIEKTPOHHBIX cutemax. MzmarensctBo: I'OY BIIO
"CIIoI'YAIT", 2013.

2. Pemu3oB A.H.: Menununckas u Ouonorudeckas ¢usuka. - M.: Jlpoda,
2010.

3. Pemuzor A.H.: COopHuK 3a7a4 MO MEIUIMHCKOW W OMOJIOTHYECKOU
dusuke. - M.: [Ipoda, 2010.

4. K. B. 3aituenko, JI. A. Kynsiruna, E. I1. Bunorpagosa Jlnarnoctuueckue

U3MEPEHHsI B MEAMLMHCKHX 3JIEKTPOHHBIX cutemax. MzmarensctBo: I'OY BIIO

"CIIoI'VAII", 2013.

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HHTEepHET»

1. 3oHanbHas Hay4yHas OuOiuMoTeka [ANEKTPOHHBIM pecypc]. — url:
http://www.sgu.ru/library

2. DneKTpoHHbIE YIeOHUKH [INEKTPOHHBIN pecypc]. —url: http://www .libedu.ru/

3. Enunas xomnexkuus nudpoBeIX 00pa30BaTENbHBIX PECYpCOB [3JIEKTPOHHBIN
pecypc]. — url: http://scool-collection.edu.ru

4. EnuHoe OKHO JocTtyna K oOpa3oBaTelbHBIM pecypcaM  [3JIEKTPOHHBII
pecypc]. — url: http://window.edu.ru

5. U3natenbCcTBO «JIaHb» [JIEKTPOHHBIN pecypc]: AJIEKTPOHHO-OMOIUOTEeUHAS
cucrema. — url: http://e.lanbook.com/

6. W3naTenbCcTBO «1OpailT» [37IEKTPOHHBIN pecypc|: 31eKTPOHHO-O0MOIuoTeyHast
cuctema. —url: http://biblio-online.ru

7. PYKOHT [3]IEKTpOHHBIN pecypc]: Me)oTpacieBas dJIeKTPOHHAs OMOIroTeKa.
— url: http://rucont.ru

8. Elibrary.ru [anexTpoHHBIN pecypc]: HayuHas 3JeKTpoHHas Oubnuroreka. — url:
http://www.elibrary.ru

9. Ibooks.ru [3/IeKTpOHHBIN pecypc]: IEKTPOHHO-OMOIMOTEUHAsT CUCTEMA. —
url: http://ibooks.ru



10.Znanium.com [3JIEKTPOHHBIN pecypc]: ANEKTPOHHO-OMOIMOTEeYHAs CUCTEMA.
— url: http://znanium.com

11. OGyuaromasi mporpamMmma «MaTeMaTHUKa U BBIYUCIUTEIIbHAS TEXHUKAY.
12. SA3b1ku nporpammupoBanusi. Gupma 1:C
13.Typbonackaiib /i1 HAUUHAOUTHX.
http://schools.keldysh.ru/ http://forcoder.ru/
14. Typbomackainb Ha MpUMepax.
http://www.snkey.net/books/delphi/ch1-2.html...

NNEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTUH !
MPOTPAMMHOI'O OBECIIEYEHUA

1. Ucnonws3zoBanue UH(GOPMAITMOHHBIX pECypcoB, JOCTYTHBIX B
UH(GOPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu HTepHeT

2. CocTaBieHue W pEeAAKTUPOBAHUE TEKCTOB NIPU TOMOIIU TEKCTOBBIX
penaktopoB. Co3maHue 3JIEKTPOHHBIX JIOKYMEHTOB  (KOMIIBIOTEPHBIX
NpEe3eHTAllUl, AJIEKTPOHHBIX TAaOMUI W TpaUKOB) MO BBHIMNOJIHIEMbBIM
pedepaTuBHBIM paboTaM ¥ IPAKTUUECKUM 3aHSATUSIM.

3. Ucnonw3zoBanue cranmapTHeix naketoB Mikrosoft Office (Word, Excel,
PawerPoint u ap), a Takke cnenUaIU3UPOBAHHBIX MAKETOB MPHUKIIATHBIX
nporpamMm MathCad, MathLab u ap.

Jis  obecrieyeHUs] JOCTYNMHOCTH OOy4YeHHs HMHBaIMJIAM U JIMIAM C
OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbsS y4eOHBIE MaTepuaibl MOTYT OBITh
aJlaliTHPOBAaHbl C YYETOM OCOOBIX TMOTpeOHOCTEH: B TMEYATHBIX MaTepuaiax
YKpyNHEeH mpu@T, NpOou3BEJACHA 3aMEHa TEKCTa ayIHhO3alKChio, HCIOJb30BaHbI

3BYKOBBIE CPEJICTBA BOCIPOU3BEICHUS MH(OPMAIIUH.

VI. METOIWYECKUE YKA3AHMS IO OCBOEHUIO
TV CTUTLIAHBI

TCOpCTH‘I@CKaSI qacCTb JUCITUITIIINHBI ((MCI[I/ILII/IHCKaSI QJICKTPOHUKA»
PACKpPBIBACTCA Ha JCKIOMOHHBIX 3aHATHAX, TAK KaK JICKOUA ABJIACTCA OCHOBHOU

dbopmoit 00yueHus, Ie NpenojaBaTesieM JalTCsl OCHOBHBIC TTOHSATHS JUCITUTUIUHBI.


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

[TocnenoBaTenbHOCTh W3JIOKEHHS MaTepuana Ha JICKUMOHHBIX 3aHATHSX,
HarmpaBjieHa Ha (OpMUPOBAHHE Yy CTYIEHTOB OPHUEHTHPOBOYHOM OCHOBBI IS
MOCIIEAYIOLIETO YCBOEHUS MaTepuala Mpu caMOCTOATEIbHOU paboTe.

Ha npakTnyeckux 3aHATHAX B XOJI€ TUCKYCCUM HAa CEMUHAPCKUX 3aHATHSIX,
npu o0cyxJieHuu pedeparoB U HA 3aHATUAX C IPUMEHEHHEM METOJOB aKTUBHOI'O
oOydeHHs CTYAEHThl Yyd4aTcs aHaJu3UpoBaTh M MPOTHO3UPOBATH Pa3BUTHE
MEJUIUHCKON AJIEKTPOHUKH, PACKPBIBAIOT €€ Hay4YHbIE U COLIMAIIbHBIE TIPOOJIEMBI.

[IpakTHueckue 3aHATHS Kypca IMPOBOJATCS IO BCEM pasjeiaMm yueOHOU
nporpammel. [Ipaktuyeckue paboThl HarpaBiaeHbl Ha GOPMHUPOBAHUE Y CTYICHTOB
HABBIKOB CAMOCTOSITEILHOM HCCIIeIOBATENbCKOM paboThl. B Xoae mpakTuyeckux
3aHATHM CTYJIEHT BBINOJHAECT KOMIUIEKC 3aJaHui, MO3BOJIAIOIINM 3aKPENUTh
JICKIIMOHHBIN MaTepHall MO HW3y4aeMbIM TeMaM, MOJYyYUTh OCHOBHBIE HABBIKU
aHajgu3a W TPUMEHEHUSI OCHOB MEAUIMHCKON AJIEKTPOHUKH. AKTUBHOMY
3aKPEIJICHUI0 TEOPETUYECKUX 3HAHHWM CIMOCOOCTBYET OOCYXKIEHHE MPOOIEMHbIX
aCNeKTOB JMCLMIUIUHBI B (pOpME ceMHHapa U 3aHSATUN C NPUMEHEHUEM METOJIOB
aktuBHoro oOyuenuss (MAO). Ilpu 5TOM TPOUCXOAWT pPa3BUTHE HABBIKOB
CaMOCTOSITEJIbHOM HCCIIEIOBATEIbCKON JIEATEIbHOCTH B Ipolecce paboThl ¢
HAyYHOW JIUTEPATypOH, MEPUOAUYECCKUMHU HU3TAHUAMH, (HOPMHUPOBAHHE YMEHUS
apryMEHTHUPOBAHHO OTCTAUBAaTh CBOIO TOUKY 3pEHUS, CIIyIIaTh APYTUX, OTBEUATh Ha
BOIIPOCHI, BECTU JUCKYCCHIO.

[Ipu wnHamucanuu pedepaToB PEKOMEHIYETCS CaMOCTOSITEIbHO HANTH
auTepaTtypy k Hemy. B pedepare packpbiBaeTcs COAEpKAHUE MCCIEAYEMOM
npobsiembl. PaboTta Han pedepaToM momoraeT yriiyOuTh MOHMMAHUE OTIAEIBHBIX
BOIIPOCOB Kypca, PopMUPOBATh U OTCTAUBATh CBOIO TOYKY 3pPEHUS, MPUOOpETATh U
COBEPILIEHCTBOBATh HABBIKM CaMOCTOATENbHOM TBOpYECKOM palbOThl, BECTU
aKTUBHYIO IMO3HABATEIHHYIO paldoTy.

OcHOBHbBIE BHJIbI CaMOCTOSITEJIBHOM pabOThl CTYAEHTOB — 3TO padoTa C
JUTEPATypPHBIMU UCTOYHUKAMU U METOAMYECKUMHU PEKOMEHJAIUSIMU TI0 aHAJIU3y
TEXHUYECKUX XaPAKTEPUCTUK U MPUMEHEHUIO MEAUILIMHCKUX JJIEKTPOHHBIX CUCTEM.

PesynpTaTel paboTel odopMisitoTcss B BuAE pedepaToB WIM JIOKIAA0B C



nocienyroumM oocyxaeHueM. Tembl pedepaToB COOTBETCTBYIOT OCHOBHBIM
paszaenam Kypca.
JUIss TpoBeNeHHs TEKYIIEro KOHTPOJS M NPOMEXKYTOYHOW aTTeCTALMU

MPOBOJSATCSA YCTHBIE OIIPOCHI M KOHTPOJIbHBIE PAOOTHI.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIHUITJIMHBI

Jlexuu npoBOAATCA B MYJIBTUMENUMHBIX ayIUTOPUAX C TOCTyNIoM B Internet.
Hcnonb3yeTcst KOMIUIEKT JICKIIUM B BUJIE TIpe3eHTaluii B PowerPoint.
DKpaH ¢ anekTponpuBogom 236*147 cm TrimScreenLine;
[Tpoextop DLP, 3000 ANSI Lm, WXGA 1280x800,2000:1 EW330U Mitsubishi;
nokyMeHT-kamepa CP355AF Avervision, Bugeokamepa MP-HD718 Multipix;

[IpakTrueckue 3aHATHS TPOBOJUTCS B AYyAUTOPUSAX C MYJIbTUMEIUINHBIM
o0opy/lOBaHHEM, KOMIBIOTEPHBIX KjaccaxX. Vcmoiap3yroTcss MeTOAHYecKHe
PEKOMEHJIalK [0 TeMaTUYEeCKUM paszjieiaM JUCLUMIUIMHBI, HarjsaHble Mocoous,
¢oun [IPESEHTALINU no pa3aenaM AUCUUILIUHBL.

JlaGopatopHble 3aHATUS TPOBOAATCA B ayautopuu M611 u L523. Ilpu
POBEJCHUH JTaOOPATOPHBIX PAOOT UCTIONB3YIOTCS:

- ocryuiorpad,

- KJIACC CHEUMATIM3UPOBAHHON MUKPOIIPOLIECCOPHON TEXHUKH,

- marauTolHIedamiorpap MII' — 01.

B cmywae  BeIXOmAa M3 CTpPOSA  KJAcCa  CHEUUAIM3UPOBAHHOU
MHUKPOIIPOLIECCOPHOMN TeXHUKH 523 ncnonb3yrores:

- TOHOMETPHI,

- cniuporpad Spirolab MIR 111,

- 3JeKTpokapauorpad OJHOKaHAIBHBIA CO CTAaHAAPTHBIMU U TPYIHBIMU
OTBEACHUIMU,

- noptatuBHbIi cnuporpad (onpenenenne OXKEJI, OOB1, ODB6, Bo3pacra

JIETKHX),



- KOMIUIEKT C TOUEUHBIMU 3JIEKTpoaamMu JJjisi peructparuu 931 B cucreme 10-

20 "MCScap-26".
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[Ipy  w3ydeHMM  JUCUUIUIMHBI  HMCHOJB3YyeTCs  OaIbHO-PEUTUHIOBas
TEXHOJIOTHSA, KOTOpas MO3BOJSIET PEANTN30BATh HENPEPHIBHYID U KOMIUIEKCHYIO
CUCTEMY OIICHMBaHUA Y4Y€OHBIX JOCTHXKEHHMH CTyJIeHTOB. HemnpepblBHOCTD
03HAYyaeT, YTO TEKYIIUE OLIEHKH HE YCPEIHSAIOTCS, 8 HENPEPHIBHO CKJIAIBIBAIOTCS HA
BCEM MPOTSHKEHUM NPHU H3YyYEHUU IJUCUUIUIMHBI B cemecTpe. KoMIuiekcHOCTh
O3HAYaeT y4yeT Bcex (opM y4eOHOH M TBOPUYECKOM pabOThl CTyJEHTa B TEUCHHE
cemecTpa. bamnpHO-peiiTMHrOBasi TEXHOJOTHS, BKJIOYaeT B ceOd JBa BHUAA
KOHTPOJISI: TEKYIIMH KOHTPOJb M MPOMEKYTOUHAs aTTECTalUsl MO JUCIUILIMHE.
JleKIMOHHBIE 3aHATHS IPOBOATCS B pOpME KOHTAKTHOUM pabOThI CO CTYI€HTAMH U
C NMPUMEHEHHEM JTUCTAaHIMOHHBIX 00pa3oBaTeIbHBIX TeXHOJOTuH. IIpakTHueckue
3aHATUSA TPOBOJATCS B (opMe KOHTAKTHOM pabOTBl €O CTyAGHTaMH U C
IPUMEHEHHUEM JIUCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTUN, B KOMIIBIOTEPHOM
Kjacce MO0 B aylUTOPUU C MYJIbTHUMEIUUHBIM oOopynoBaHueM. KoHTposbHas
paboTa BBINOJHSETCS CTYJEHTOM CaMOCTOSITENIbHO HCIOJb3YyS 3HAHUS U
MPAKTUYECKUE HABBIKH, MOJTYYEHHBIE HA JIEKIMIX U MPAKTUYECKUX 3aAHSITHUSIX.

KoHcynbTHpOBaHHE CTYJIEHTOB B MPOLECCE M3YYEHUS] JUCUUIUIMHBI
opraHusyeTtcs kadeapoil U OCyIIEeCTBIIAETCS MpenoiaBaresieM B opMe KOHTAKTHON
paboThl CO CTYJAEHTAaMU C MPUMEHEHUEM JTUCTAaHIMOHHBIX O00pa30BaATENIbHBIX
TexHoJorui. KoHCynbTHpOBaHNE MOXET OCYIIECTBIATHCS Kak B pexkume on-line,
Tak ¥ 3a04YHO B (opMe OTBETOB Ha BOIPOCHI CTYAECHTOB, HaIPaBIISIEMbIX
IIPENOIABATENI0 MTOCPEICTBOM pa3sMenieHuss ux B pasnene «KoHcynbramum» B
CTPYKTYpE HM3y4aeMOW JIMCUMIUIMHBI B  JJIEKTPOHHOHM  HMH(OPMAIMOHHO-
oOpa3zoBaTeIbHOM cpejie yHuBepcuTeTa. Posib KOHCYIbTallMM JOJKHA CBOJIUTHCS, B
OCHOBHOM, K TIOMOIIM B U3YYEHUU [UCHMIUIMHBI (MOJYJsl), BBIMOJIHEHUU
MPaKTUYECKUX U KOHTPOJIBHBIX PalboT.

Texymmii koHTpoab (TK) - ocHoBHas dYacTh OauIbHO-pEUTHHTOBAs
TEXHOJIOT'MH, OCHOBaHHAsl HA MOATAITHOM KOHTPOJIE YCBOEHUS CTYJECHTOM y4eOHOTrO
MaTepHuala, BhIIOJIHEHUN WHANBHYAIbHBIX 3a1aHuii. DopMa KOHTPOJIA: TECTOBBIE
OLICHKHU B XOJI€ U3YYECHUS AUCIUIUIMHBI, OLIEHKU 3 BBINOJHEHUE UHIMBUIYaTbHBIX
3aJlaHUi U KOHTPOJIbHBIX PadoT.

OcHoBHas uenp TK: cBoeBpeMeHHas OLIEHKa YCHEBAEMOCTH CTYAEHTOB,
noOyxpaarouiass MX padoTaTb PABHOMEPHO, HCKIIOYAs Majble 3arpy3Kd WA
Meperpy3ku B TeueHue cemectpa. TK oCylmecTBIIeTcs B MEPUO CAMOCTOSTEIIBHON
paboThl CTylEeHTAa MO ero ToToBHOCTH. OleHnBaHWE Y4eOHOUW paboThl CTyACHTA
OCYLIECTBIISIETCS. B COOTBETCTBUU C KPUTEPUSAMHU OLICHUBAHUS, OIPENEIISIEMbIE
OoammpHO-perTuHroBoii  cuctemoit  (BPC) paboueit mporpammbl  ydueOHOM
nucuuiuivebl. [1o pesynpraram TK, npu qoctatouHON TMYHOW OPraHM30BAHHOCTH



U yCepIUH, CTYACHTbl HMEIOT BO3MOXXHOCTh IIOJYyYUTh OLEHKY IMpHU
IIPOMEKYTOYHOM aTTECTALMHU IO UTOTaM TEKYILEN YCIIEBAEMOCTH.

IIpomexyrounass arrecramusa (IIA) - »5To mnpoBepka OLIEHOYHBIMU
CpencTBaMu ypOBHS YYEOHBIX JAOCTIKEHUW CTYACHTOB IO BCEH IUCIUIUIMHE 32
ceMmecTp. POpMBI KOHTPOJIS: 3a4€T UM 3K3aMEH B BHJIE€ MHOIOBAapPUAHTHOI'O TECTA
(mo 35 3apmanwmii). TecTbl (GOPMHUPYIOTCS COOTBETCTBYIOLUIUMHU IMPOTPAMMHBIMU
CpeACTBaMM CJIy4YaliHbIM 00pa3oM M3 OaHKa TECTOBBIX 3aJaHUN MO YydeOHOMU
JVCLUTLUIAHE.

ITA ocymiecTBisieTcs ¢ TPUMEHEHHEM HUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TE€XHOJIOTUH.

ens I[TA: mpoBepka 6a30BbIX 3HAHUH JUCITUTUTHHBI U TPAKTUIECKUX HABBIKOB,
MOJIYYEHHBIX TTPU U3YUEHUH MOYJISl (IUCLMUILIMHBI) U YPOBHS C(HOPMUPOBAHHOCTH
KOMIIETEHITU .

Ilia”-rpauk BHINOJTHEHUSA CAMOCTOATEIbHON PAa00ThI 10 AMCHUILIHHE
«MeanuuHcKasi 3JIEKTPOHUKA» B 6 cemecTpe

Ne | Tata/nenenss | Bux camocrosiTeJibHOM IIpumepHbie | Popma
/ BBINOJIHEHHS | pa00ThI HOPMBI KOHTPOJIS
n/n
BpPEMEHHU Ha
BbINIOJIHEHHE
1 2 Hen HN3yuyenune maTepuasios 1 yac O, T
Jekuui. [loaroroska k
NMPAKTHYECKUM 3aHATUAM
2 |3 Hen HN3yuyenune MmaTepuasios 1 yac o, T

Jexnui. Iloaroroska K
NMPAKTHYECKUM 3aHATUHAM
3 |4 Hen HN3yuyenune maTepuaios 2 yac IL, T
Jexnui. Illoaroroska
Npe3eHTALMU U
TECTHPOBAHUIO

4 |SmHen HN3yuyenune MmaTepuasios 2 yac 0, OKP-2
Jekuui. [loaroroska k
KOHTPOJIbHOI1 padoTe

5 |6mHen HN3yuyenune MmaTepuasios 2 yac I, T
Jexnui. Illoaroroska
Npe3eHTALMU U
TEeCTHPOBAHUIO

6 |7-8muen HN3y4enune maTrepuajion 1 yac HUKP
Jexnui. Iloaroroska k




UTOTr0BOM K KOHTPOJIbHOM
padore

7 19-10 Hen HN3yuyenune MmaTepuasios 2 yac I, T
Jekuui. [loaroroska
NMpe3eHTalnu 1
TECTHPOBAHUIO
8 11-12 nen | U3yuyeHue maTepuaioB luac IKP-3
Jexnui. Iloaroroska k
NPAKTHYECKUM 3aHATUHAM
9 13 - 14 nen HN3yuyenune MmaTepuasios 2 yac IL, T
Jekuui. [loaroroska
NMpe3eHTalnu 1
TECTUPOBAHUIO
10 |15-16 Hen | U3yyeHue MmaTepuajion 2 yac I, T
Jexnui. Illoaroroska
Npe3eHTALMU U
TECTHPOBAHUIO
11 |17 -18 Hen HN3yuyenune maTepuaios 2 yac HUKP
Jexnui. Iloaroroska K
UTOr0BOM KOHTPOJILHOM
padore
Ilnan-rpauk BHINOJHEHHUS CAMOCTOATEIbHON padoTHI 10
aucuuIinHe «MeaunuHcKas 3JIeKTPOHUKA» B 7 cemecTpe
Ne | Tata/nenenss | Bua camocrosiTeJibHOM IIpumepHbie | Popma
BBINIOJIHEHHS | pA00ThI HOPMBI KOHTPOJISI
n/n BpPeMEHHU Ha
BbINIOJIHEHHE
1 2 Hen HN3yuyenune MmaTepuasios 1 yac O, T
Jekuui. [loaroroska k
NMPAKTHYECKUM 3aHATUAM
2 |3 Hen HN3yuyenune MaTepuasios 1 yac o, T
Jekuui. [loaroroska k
NMPAKTHYECKUM 3aHATUAM
3 |4 Hen HN3yuyenune maTepuaios 2 yac IL, T

Jexnui. Illoaroroska




Nnpe3eHTAlNU U
TEeCTHPOBAHUIO

5 nen

HN3yyenue marepuajion
Jexuuii. [Tloaroroska K
KOHTPOJIbHOI1 padoTe

2 yac

0O, 9KP-2

6 Hex

HN3yyenue maTepuaioB
Jexnui. Illoaroroska
Mpe3eHTALMU U
TECTHPOBAHUIO

2 yac

7 — 8 Hen

HN3yyenue marepuajion
Jekuui. [loaroroska k
UTOIr0BOM K KOHTPOJIbHOM
padore

1 gyac

HUKP

9-10 Hen

HN3yyenue maTrepuajion
Jexnui. Illoaroroska
Mpe3eHTANNHU U
TECTHPOBAHUIO

2 yac

11 -12 nen

HN3yyenue maTepuaioB
Jexnui. Iloaroroska K
NPAKTHYECKUM 3aHATHAM

luac

13 - 14 nen

HN3yyenue maTrepuajion
Jexknuii. [loaroroBka
NMpe3eHTALMH U
TeCTUPOBAHUIO

2 yac

10

15—-16 Hen

HN3yyenue maTepuaioB
Jexnui. Illoaroroska
Npe3eHTALMHU U
TEeCTHPOBAHUIO

2 yac

11

17 - 18 nen

HN3yyenue maTepuaioB

Jekuui. [loaroroska k

HUTOr0BOM KOHTPOJBLHOM
padore

2 yac

HUKP

Ilnan-rpauk BHINOJHEHHUS CAMOCTOATEJIbHON padoThI 1O

JUCHUILINHE « MeaunuHcKas IJICKTPOHUKA) B 8 ceMecTpe

n/n

JlaTa/nenens
BBLITIOJTHEHHUS

Buja camocrosiTe IbHOM
padoThI

IIpuMmepHbIe
HOPMBI
BpPEMEHHU Ha
BbIIOJIHEHHE

®opma
KOHTPOJIsA




2 Hex

HN3yyenue marepuajion
Jexuui. Illoaroroska K
NMPAKTHYECKUM 3aHATHAM

4 gac

3 Hen

HN3yyenue marepuajion
Jexuui. [lloaroroska
NMPAKTHYECKUM 3aHATUAM

2 yac

4 Hex

HN3yyenue maTepuaioB
Jexnui. Iloaroroska
Mpe3eHTALMHU U
TEeCTHPOBAHUIO

4 yac

S nen

HN3yyenue MmaTepuaioB
Jekuui. [loaroroska k
KOHTPOJIbHOI1 padoTe

2 yac

6 Hex

HN3yyenue marepuajion
Jexknuii. [loaroroBka
NMpe3eHTAlMH U
TEeCTHPOBAHUIO

4 gac

7 -8 Hen

HN3yyenue maTepuaoB
Jexnui. Iloaroroska k
UTOr0BOM K KOHTPOJbHOM
padore

2 yac

HUKP

9-10 Hen

HN3yyenue marepuajion
Jexknuii. [loaroroBka
NMpe3eHTAlMH U
TeCTUPOBAHUIO

4 gac

11 -12 Hen

HN3yyenue maTrepuajion
Jexnui. IloaroroBka K
NPAKTHYECKUM 3aHATHAM

24ac

IKP-3

13 - 14 nen

HN3yyenue maTepuaioB
Jexnui. Illoaroroska
Mpe3eHTALMU U
TECTUPOBAHUIO

4 yac

10

15—-16 nen

HN3yyenue marepuajion
gexknuii. [loaroroBka
NMpe3eHTAlMH U
TeCTUPOBAHUIO

4 gac

11

17 - 18 nen

HN3yyenue maTepuaioB
Jexnui. Iloaroroska k
UTOr0BOM KOHTPOJILHOM
padore

4 yac

HUKP




PexoMeHIanuu mo caMoCTOATEILHOM PadoTe CTYJAeHTOB

Ha nekuusx mpemnojaBarenb paccMaTpUBaET BOIMPOCHI MPOrpaMMbl Kypca,
COCTaBJICHHOW B COOTBETCTBUHM C TOCYAApCTBEHHBIM  0Opa30BaATECIHHBIM
cTaHaapToM. M3-3a HEIOCTATOYHOTO KOJMYECTBA ayIUTOPHBIX YaCOB HEKOTOPHIE
TEMBI HE y1a€TCSI OCBETUTH B TIOJTHOM 00BhEME, TOATOMY MPETIOAaBaATENh, 10 CBOEMY
YCMOTPEHHUIO, HEKOTOPHIE BOMPOCHI BBIHOCUT HA CaMOCTOSITEIBHYIO paboTy
CTYJEHTOB, PEKOMEHAYsl Ty WM UHYIO JuTeparypy. HeoOxoaumMo OTBETCTBEHHO
OTHECTHUCH K BBITIOJTHEHUIO CAMOCTOSTEILHON PaOOTHI.

JIs1 BBIMOJIHEHUS JIIOOOTO BHA CAaMOCTOSITEIBHOM pabOThl HEOOXOIUMO
IIPOMTH CJIEAYIOLIME DTAIIBI:

- OTIpE/ICJICHUE 11eTTh CAMOCTOSTEIILHON paOOThI,

- KOHKPETHU3aIKsl MO3HABATEIbHOM (TIPOOJIEMHON WIIM IPAKTUUECKOI ) 3a/1a4u,

- CaMOOIIeHKa TOTOBHOCTHU K CAMOCTOSITEIHLHOM padoTe,

- BBIOOD aJIeKBaTHOTO CIIOC00a NEUCTBHS, BEAYIIETO K PEIICHUIO 3a/1auH,

- IJTAaHUPOBAHKE PAOOTHI (CAMOCTOSITEIBLHO UITH C IOMOIIBIO MPEoAaBaTelIs ),

- CIIe)KEHUE 32 XOJIOM CaMOU padoTHI,

- CAMOKOHTPOJIb MMPOMEKYTOYHOTO U KOHEUHOTO PE3yJIbTaTOB PabOTHI,

- KOPPEKTUPOBKA Ha OCHOBE pe3yJbTAaTOB CAMOKOHTPOJISI TMPOTPaMM
BBITIOJIHEHUS PaOOTHI.

[Iporpamma caMOCTOSATENLHON pabOTHI CTYICHTOB.

BreaynutopHas camocrosiTesbHasi paboTa BKIIIOYAET B CEOSl CIEAYIOIIHE
dbopMbI yueOHOM JeSATeTbHOCTHU:

- mpopaboTKa JICKIIU;

- CaMOCTOSITEIbHOE€ HM3YyYEeHHE OCHOBHOTO U JOIMOJIHHUTEIHHOTO
TEOPETUYECKOr0 MaTrepuaja 1Mo ydyeOHHMKaMm, MOCOOHsSM, MOHOTrpadusm,
MEPUOINYECKON JIUTEPATYPE;

- TIOJITOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;

- BBINOJHEHNE WHIUBUYAIbHBIX 3aaHUN;

- TIOJArOTOBKAa K KOHTPOJBHBIM 3aHATHSIM;

- NOATOTOBKA K 3a4eTy B 6 cemecTpe



- TOATOTOBKA K 9K3aMEHY B 7 ceMecTpe

B rmpouecce u3ydeHHs Kypca CTyAEHTaM JAarOTCsl HAa CaMOCTOSITEIbHYIO
NpopabOTKy HECKOJIIBKO TeM O (DPM3MUECKHUX SBICHUSX U APQPEKTaX B TEXHUUYECKUX
CHCTEMax, JIOTIOHAIOIIMX paKTHUecKue 3aHsTusL. [ [py BBIMOTHEHNN HHIUBUYaTIbHBIX
3aJlaHUi  CTYAEHTHl JOJDKHBI HaWTH W W3YYUTh JIOMOJHUTENBHYIO JIUTEPATYpY,
ClIpaBOYHble MaTepuaibl. B xoxe oOydeHus B cemecTpe MPOBOISATCS KOHTPOJIBbHBIC
PabOThI IO OCHOBHBIM pa3jieniaM Kypca.

Texyimii KOHTPOJIb MPOU3BOIUTCS IyTEM MPOBEICHUS KOHTPOJBHBIX padoT
(KP), omeHku KauecTBa BBIMOJHEHHBIX WHIMBUAYaIbHBIX 3aqaHuil. KoHTponbHas
paboTa npeacTaBisieT coOo0k0 MepeyeHb BOIPOCOB M0 TEMATHKE U3yYEHHOTO pasziena, Ha
KOTOPBIN CTYAEHTBl OTBEYAIOT MHUCHbMEHHO. Bompochkl Asi KOHTPONBHBIX padoT

NPCAOCTABIIAIOTCA CTYICHTAM 3apaHec.

MeToauveckue yKa3aHusl 1 PeKOMEHIAUM [0 CAMOCTOATEIbHOM padoTe
CTYJIEHTOB
Ha u3yyenne nucuurminael otBoauTCA 144 yaca ayIUTOPHBIX 3aHATHH U 72

gyaca caMOCTOATEIbHON paboThI B 6, 7 1 8 ceMecTpax.

PexoMeHnaanuu no miaHUpOBaHUIO U OPTaHU3AlMH BPEMEHHU, OTBEICHHOTO Ha
U3y4CeHHUE TUCIUIUIMHBI TIPUBEIEHBI B TPUIOKEHUU «YUueOHO-METOINIECKOE
obecrieueHre CaMOCTOSITEIbHOM PadOThl O0YHAIOLTHXCSD).

J1J1s OCBOCHMSI AUCHUTIIIMHBI CIETYeT H3yYNUTh NCTOUHUKHU U3 CIICKA OCHOBHOM
U JIOTIOJIHUTEIILHONW JUTEPaTyphbl, SJIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB,
OXBaTBIBAIOIINX JIaHHYIO TEMY, paCCMaTPUBATh IPAKTUUECKHUE TPUMEPHI [0 TEMaM,
3HaKOMUTHCS C TIOHATUSMU | ONPEACICHUSIMHU, HAaXOAUTh OTBETHI HA BOMIPOCHI IS
camoKkoHTpoJs. [lpenmonaBarens KOHTpOJIMpPYeT pabOTy CTYAEHTOB, OTBEYAeT Ha
BO3HHUKAIOIIKE BOMPOCHI, TTOJICKA3bIBAET X0 M METO perieHns. Ecnu momydeHHbIX
B ayAUTOPHH 3HAHUN OKaXXETCS HEJOCTATOYHO, CTYACHT MOXET CaMOCTOSTEIHHO
HOBTOPHO MPOYECTh JEKIHUI0 WIM COOTBETCTBYIOIIEE IOCOOHE, MPOCMOTPETh
MPAKTUKYM C Pa300paHHBIMU MPUMEPAMH.
B pamkax camocTosTenbHOW pabOThl CTYJIEHThI JIEMOHCTPUPYIOT CTENEHb

dbopmupoBanusi npodeccuoHaIbHBIX KoMmrereHiuid: OIIK- 9, roroBHoOCTBHIO K



INPUMCHCHHUIO CIICIHATIU3NPOBAHHOI'O 060py,HOBaHI/I$I N MCIOHUIMHCKHX I/IS,ZIGJII/II\/'I,

IPETYCMOTPEHHBIX JIJISl UCTIOJIB30BaHUS B TPO(ECCHOHAIBHOM cdepe.

MeToanuyeckue peKOMEHAAUN 10 HAMMUCAHUIO U 0(popMJIeHUIO pedepara.

Pedepar — TBOpueCKas AESATENBHOCTh CTYIE€HTA, KOTOPasl BOCIIPOU3BOIUT B
CBOEH CTPYKType HAyYHO—HCCIEAOBATEIbCKYIO JIESITEIBHOCTh 110 PELIECHUIO
TEOPETUYECKUX M MPUKIAJHBIX MNPOOJEM B ONPEACIEHHOW OTpaciv HaydyHOIro
3HAHMUS.

Pedepart, ABIsAACH MOJIETBIO HAYYHOTO HUCCIIEI0BAHUS, PEACTABISAET COOOU
CaMOCTOSITENIbHYIO pa0OTy, B KOTOPOW CTYJIEHT pelaeT NpoOaeMy TEOPETUIECKOTO
WIM IPAKTUYECKOTO XapaKkTepa, IPUMEHSS HayYHbI€ IPUHLINUIBI U METObI JAHHOU
OTpaciii Hay4yHOTro 3HaHMs. Pe3yapTaT JaHHOTO HAy4HOI'O IOUCKA MOXKET 00J1a1aTh
HE TOJIbKO CYOBEKTHUBHOM, HO U OOBEKTHMBHOW HAYyYHOW HOBHU3HOW, M MO3TOMY
MOJKET OBITh MPEACTABIICH ISl OOCYKIEHUS Hay4yHOHl OOLIECTBEHHOCTH B BUJE
HAy4YHOr'0 JIOKJIaJa WM COOOIIEHHS HAa HAYYHO-IPAKTHMYECKON KOH(pepeHLuH, a
TaK)X€ B BUJIE HAYYHOU CTAThH.

Pedepar BbIIONHSAETCS NOJ PYKOBOJICTBOM HAay4YHOIO PYKOBOJIUTENS U
NpeanojaraeT MmpuoOpeTeHUE HABBIKOB TMOCTPOEHUS JEJIOBOTO COTPYIHHYECTBA,
OCHOBAHHOI'O HA 3TUYECKUX HOPMAax OCYLIECTBJICHHUS HAyYHOH JAESITEIBHOCTH.
[leneycTpeMiIEHHOCTh, MHHUIIMATUBHOCTb, OECKOPBICTHBIM  MO3HABATEIbHBIN
MHTEpPEC, OTBETCTBEHHOCTh 3a PE3YyJbTaThl CBOMX JIEHCTBUH, T0OPOCOBECTHOCTb,
KOMIIETEHTHOCTh — KadecTBa JMYHOCTH, XapaKTEepU3YIOIUe CyObeKTa Hay4yHO-
UCCJIEI0BATENbCKOW  JI€ITENIbHOCTH, COOTBETCTBYIOIIEH HAealaM M HOpMaM
COBPEMEHHOU HAYKH.

Pedepar — 310 camocTosiTenbHas ydeOHasi U HAy4HO-MCCIEIOBATEIbCKAS
NEeATENbHOCTh  CTyAeHTa. HayuyHblii pyKOBOOMTEIb  OKAa3bIBAET  ITOMOILb
KOHCYJIbTATUBHOI'O XapaKTepa U OLIEHUBAET IIPOLIECC U PE3YJIbTAThI ACATENBHOCTH.
OH mnpenocTaBisieT NPUMEPHYIO TeMaTHKy pedepaTuBHBIX padOT, YTOYHSET
COBMECTHO C OpAMHATOPOM TNpOOJIEeMy M TEMy HCCIEeIOBaHUS, IOMOTaeT
CIUIAHMPOBAaTb M OPraHU30BaTh HAYYHO-UCCIIEIOBATEIbCKYIO JI€ATEIbHOCTD,

HA3HA4YaeT BpeMs U MHUHUMAJIbHOE KOJMYECTBO KOHCyJbTauuu. Hayunbin



PYKOBOJIUTEIb MMPUHUMAET TEKCT pedepara Ha MPOBEPKY HE MEHEE YeM 3a JeCATh
JTHEH 10 3allUTHL.

TpanuuuoHHO CIOKUIIACh OMpeJeeHHas! CTPYKTypa pedepaTa, OCHOBHBIMH
AJIEMEHTAMH KOTOPOM B MOPSJIKE UX PACTIONOKEHUS SABIISIOTCS CIICAYIOINIHE:

1. TUTyJIbHBIN JTUCT.

2. 3ananue.

3. OrnaBiieHHE.

4. IlepedyeHb yCIOBHBIX 0003HAYEHUH, CHMBOJIOB M TEPMUHOB (€CJIH B ITOM
€CTh HEOOXOIUMOCTh).

5. BBenenue.

6. OCHOBHas 4acCTh.

7. 3aKIo4eHue.

8. bubnuorpaduueckuii Crucox.

9. ITpunoxeHus.

Ha tutynbHOM 5HCTE yKa3bIBalOTCS: yueOHOE 3aBEJICHHE, BBITyCKAroIIas
Kadenpa, aBTOp, HAyYHBIH PYKOBOJIWTEIb, TEMa HCCICIOBAHUS, MECTO U TOJ
BBHITIOTHEHUS pedepara.

HasBanue pedepara 10KHO OBITH IO BOBMOXHOCTH KPATKUM M TTOJTHOCTHIO
COOTBETCTBOBATh €€ COACPIKAHUIO.

B ornaenenun (comepikaHun) OTpa)karOTCs HAa3BaHUSI CTPYKTYPHBIX 4acTel
pedepaTa U CTpaHUIIbI, HA KOTOPBIX OHHM HaxoasaTcs. OriaBieHue 1eIeco00pa3Ho
pa3MecTUTh B Havyasie paboThl HA OJTHOW CTPAHUIIE.

Hanuuune pa3zBepHyTOro BBeicHUs — 00s13aTelIbHOE TpeboBaHue K pedepary.
Hecmotpss Ha HeOonbliol 00bEM 3TOM CTPYKTYpPHOM 4YacTH, €ro HarlucaHue
BBI3BIBAET  3HAUWTENbHbIC 3arpyAHeHus. (OJHAaKO HMEHHO Ka4eCTBEHHO
BHITIOJIHEHHOE BBEJICHHE SIBJSIETCS KIIOUYOM K TIOHUMAaHUIO BCell paloThI,
CBUJICTEIILCTBYET O MPOPECCHOHAINZME aBTOPA.

Takum oOpa3oM, BBEJCHHME — OUYE€Hb OTBETCTBEHHAs 4YacTb pedepara.
HauunaTtbcs 10KHO BBEJICHUE C 0OOCHOBAHMS aKTyaJIbHOCTH BBIOpAaHHOM TeMbl. B

IpPUMEHEHUU K pedepaTy NOHATUE «AKTYaJbHOCTBY» UMEET OHY 0COOEHHOCTh. OT



TOro, Kak aBTOp pedepara yMeeT BbIOpaTh TEMY M HACKOJBKO MPABWIHLHO OH 3TY
TeMy TOHHUMAaET U OICHUBAET C TOYKH 3PECHUS COBPEMEHHOCTH M COIUAIBHOMN
3HAYMMOCTH, XapaKTEepU3yeT €ro Hay4YHYI0 3peloCTh U MTPO(PECCHOHATBLHYIO
MOJATOTOBJIEHHOCT.

Kpome »TOoro Bo BBefeHMM HEOOXOIMMO BBIWICHHUTH METOOJOTHUYECKYIO
0a3y pedepara, Ha3BaTh aBTOPOB, TPYABl KOTOPHIX COCTABWIM TEOPETHUUYECCKYIO
OCHOBY wuccienoBanus. OO030p JMUTEpaTyphl IO TEeME JOJDKEH II0Ka3aTh
OCHOBATEJIbHOE 3HAKOMCTBO aBTOpA CO CIIELUAJIBLHOM JIMTEPATypOH, €ro yMEHHe
CUCTEMATU3UPOBaTh HCTOYHUKH, KPUTHYECKHM MX PACCMATPUBATH, BBIACIATH
CYIIECTBEHHOE, OMPEACISATh TJIABHOE B COBPEMEHHOM COCTOSIHUM H3Y4Y€HHOCTH
TEMBI.

Bo BBeneHMM OTpakarOTCS 3HAUYCHHE U aKTYaJIbHOCTh W30paHHOU TEMBI,
OTIPENIETISIOTCS OOBEKT W TMPEAMET, Ielib W 3a]add, XPOHOJOTHYECKUE pPaMKU
VCCIIEIOBAHUS.

3aBepiiaeTcss BBEJICHHE U3JI0OKEHUEM OOIMX BBIBOJOB O HAy4yHOUW U
MPAKTUYECKON 3HAYMMOCTH TEMBbI, CTEMEHU €€ M3yUYCHHOCTH U O0ECIEYCHHOCTU
HMCTOYHHMKAMU, BBIJIBUKCHUEM TUIIOTE3HL.

B ocHOBHOW wYacTu wu3maraeTcss CyTh MPOOJIEMBI, PACKPBIBACTCS TEMa,
OmpeneiaeTcsl aBTOpCKasi MO3UIMs, B Ka4eCTBE apryMeHTa W IS WUIIOCTpauui
BBIJIBUTAEMBIX TIOJIO)KEHHM MpUBOAMUTCS (aKTUYECKU maTepuaid. ABTOpY
HEOOXOJMMO TPOSIBUTH YMEHHUE TOCIIEIOBATEIHPHOTO HM3JI0KEHUS Marepuaia mpu
OJHOBPEMEHHOM ero aHanmm3e. l[IpeanoureHve npu 3TOM OTHAETCS TJIABHBIM
daxTaM, a He MEJIKUM JETaIsIM.

Pedepar 3akaHumMBaeTCs 3aKIIOYUTEILHONM 4YacThiO, KOTOpas TaKk H
Ha3bIBaeTCA «3aKkiaroueHue». Kak M Bcskoe 3akiioueHue, dTa 4acTh pedepara
BBITIOJIHSIET POJIb BBIBOJA, OOYCIIOBJIEHHOTO JIOTUKOW TPOBEICHUS MCCIIEIOBAHNUS,
KOTOpbI HOCUT (GOpMY CHHTE3a HAKOIUICHHOM B OCHOBHOW YacTH Hay4YHOU
nHpopMaIru. ITOT CUHTE3 — MOCIEA0BATEIbHOE, JIOTHYECKH CTPOMHOE U3JI0KEHUE
MOJIYYCHHBIX HMTOTOB M HMX COOTHOIICHHE C OOIIEeH IeIbl0 M KOHKPETHBIMHU

3agadaMiy, IIOCTaBJICHHBIMHU U C(l)OpMyJ'H/IpOBaHHBIMI/I BO BBCIACHUMU. HNmenHo 30€Ch



COJIEPKUTCSI TaK HA3bIBAEMOE «BBIBOJHOE» 3HAHHE, KOTOPOE SIBISETCS HOBBIM IO
OTHOIIEHHUIO K UCXOJHOMY 3HAHHUIO. 3aKIIOUYEHUE MOXKET BKJIIOYATh MPEJI0KEHUS
IPAKTUYECKOTO XapakTepa, TE€M CaMbIM, MOBBIIIAs LIEHHOCTh TEOPETUUYECKUX
MaTepHaoB.

Wrak, B 3akimtoueHuu pedepaTta TOKHBI ObITh: a) MPEACTABICHBI BBIBOABI IO
UTOTaM HUCCJIEOBaHUs; 0) TeOpeTUyYecKasi U MpaKkTUYecKas 3HAYMMOCTb, HOBH3HA
pedepara; B) ykazaHa BO3MOKHOCTb IPUMEHEHUS PE3YJIbTATOB UCCIEAOBAHUSI.

[locrne 3akitoueHuss NPUHATO MOMeHIaTh OuOIMOrpadUvecKuil CIHCOK
UCIIOJIb30BAaHHOM JIUTEpaTypbl. DTOT CIMCOK COCTABIISIET OAHY M3 CYIIECTBEHHBIX
yacTeil pedepara M OTpakaeT CaMOCTOSATENbHYIO TBOPUYECKYIO padoTy aBTOpa
pedepara.

Cnucok HMCHoJIb30BaHHBIX MCTOYHUKOB TMOMeEIAeTcss B KOHIE padboTel. OH
odopmisieTcss win B andaBUTHOM Topsake (1Mo ¢haMUIUU aBTOpAa WM Ha3BaHUS
KHUTH), WY B MOPSJIKE MOSIBJIEHUS CCHUIOK B TEKCTE MUChbMEHHOU paboThl. Bo Bcex
CllydasiX YKa3bIBalOTCS IIOJIHOE€ Ha3BaHUWE paboThl, (aMmWiIMh aBTOPOB WIIU
penaKkTopa W3/1aHus, €ClM B HAMMCAHUM KHUTH Y4acTBOBAJl KOJIJIEKTUB aBTOPOB,
JAaHHBIE O YKCJIE TOMOB, HAa3BaHHWE TOpOJa U HU3IATENbCTBA, B KOTOPOM BHIILIA
paboTa, roJ U3JaHusl, KOJMYECTBO CTPAHUII.

Kpurtepuu ouenku pedepara.

N3noxeHHoe noHuMMaHHE pedepara Kak IEJOCTHOTO aBTOPCKOIO TEKCTa

ONpCAcIACT KPUTCPHUU €TI0 OLCHKH: HOBHUM3HA TCKCTA, 000CHOBAHHOCTD BBI60pa

UCTOYHUKA; CTENCHb PACKPBITHS CYIIHOCTH BOIPOCA; COONIO/ICHNS TPEOOBaHMI K
0(OpMIIEHUIO.

HoBu3Ha TekcrTa: a) AKTYAJIbHOCTh TEMBI HCCIICOOBAaHUA, 6) HOBH3HA H

CaMOCTOATCIIBHOCTh B ITOCTAHOBKE HpO6JICMbI, (1)OpMy.]'H/Ip0BaHI/Ie HOBOI'O aCIICKTa

U3BECTHOM TpoOJeMbl B YCTAaHOBJICHMHM HOBBIX CBsi3ed (MEXMPEIMETHBIX,

BHYTpUIIPECAMETHBIX, I/IHTCFpaIII/IOHHI)IX); B) YMCHHUC Da6OTaTI> C UCCICIOBAHUAMM,

KPUTUYECKOHN JTUTEPATYPOU, CHCTEMATU3UPOBATh U CTPYKTYpUPOBATh MaTe€pUa; I')

SIBICHHOCTh aBTOPCKOM IO3MIIMH, CAMOCTOSTEIBHOCTh OLICHOK H CYX(HCHHﬁ; o)

CTHJICBOC €AMHCTBO TCKCTA, CAMHCTBO JKaHPOBBIX YCPT.



CreneHb pacKpbITHSI CYIIHOCTH BOIIpoOcAa: a) COOTBETCTBHE IIJIaHA TCMC

pedeparta; 0) COOTBETCTBHE COJAEpKAHUS TeMe U IulaHy pedepara; B) MOJHOTA U

LIyOMHA 3HaHUN MO TeMe; I') 00OCHOBAHHOCTHh CIIOCOOOB U METOJIOB PabOTHI C

MaTepuaoM; €) yMeHHe 0000IIaTh, JelaTh BBIBOJABI, COMOCTABIATh PA3TUYHBIC
TOYKH 3PEHUS TI0 OJJHOMY BOIpocy (mpobiieme).

O00CHOBAHHOCTH BHLIOOPA MCTOYHHMKOB: a) OIIEHKA WCIIOJb30BAHHOM

JUTCPATYPEI. IIPHUBJICYCHELI JIU HanOO0JIee N3BECTHRIC pa6OTLI IO TEME NUCCJIICIOBAaHUA

(B T.4. )XypHaJbHBIC IMyOJMKAIIMU TIOCICTHUX JIET, TOCICTHUE CTATUCTUYCCKUE
JlaHHBIE, CBOJIKH, CTIPABKH H T.1I.).

CoOaronenre TpeOoBaHuii K 0oQGOpMJIEHHIO: a) HACKOJILKO BEPHO

O(OpPMIIEHBI CCBUIKM Ha HCIOJb3YEMYIO JHUTEpaTypy, CIHCOK JHUTEpPaTyphl; 0)

OLICHKA T'PAaMOTHOCTH M KYyJNbTYpbl H3JI0KEHUd (B T.4. opdorpadudeckoi,
NYHKTYallMOHHOW, CTHUJIMCTUYECKON KYJIbTYphI), BJIAJICHHE TEPMUHOJOTUEHN; B)

coOnrofenue TpeboBaHmuil k 00bEMY pedepara.

PeneH3eHT M0/KeH 4YeTKO C(OpPMYJTHPOBATH 3aMEYaHHE W BOMPOCHI,
JKeJaTeIbHO CO CChIJIKaMU Ha paboTy (MOXKHO Ha KOHKPETHBIE CTPAHMIIBI PabOThI),
Ha UCCJIeIOBaHUs U (PAKTUYECKUE JaHHBIE, KOTOPbIE HE YU&T aBTop.

PelIeH3eHT MOXKET TAK/KE YKa3aThb: o6pamanc;1 JU CTYJACHT K TCMC PaHCC

(peepatsl, mUCEMEHHBIE PA0OTHI, TBOPUYECKUE PAOOTHI, OJIMMITMAIHBIE PAOOTHI U

Ip.) U €CTh JTU KaKue-IN0Oo MpeIBapUTelbHbIC PEe3yIbTaThl; KaK BBINYCKHHUK BEI
pabory (T1aH, TPOMEKYTOUHBIE dTaIlbl, KOHCYJbTAINs, J0paboTKa 1 mepepadboTka
HAIIMCAaHHOTO WJIM OTCYTCTBHE UYETKOrO IUTaHA, OTKa3 OT pPEeKOMEHIAIHid
PYKOBOJIUTEJIA).

CryneHT mpencraBisieT pedepar Ha PEeLeH3UI0 He MO3HEe YEM 3a HENEII0
710 3aIuThl. PerieH3eHToOM SBIseTCS HAYyYHBIH pyKoBOAWTENh. OMBIT MOKA3hIBAET,
YTO 1eIeco00pa3HO O3HAKOMHUTH CTYJIEHTa C peleH3ued 3a HEeCKOJbKO JHEU 0
3amuThl. ONIOHEHTOB HAa3HA4YaeT NpernojaBaTelb W3 YHCIa CTyAeHTOB. Jlis
YCTHOTO BBICTYIUICHHsI CTYACHTY aoctaTodHo 10-20 MuUHYT (IPHEMEpPHO CTOJIBKO

BPEMEHH OTBEYAET MO OMJIETaM Ha SK3aMeHe).



OneHka «OTJIHYHO» CTABUTCH, €CIHM BBIMIOJHEHBI BCE TpeOOBaHUS K
HalMCaHUI0 M 3ammTe pedepara: oOo3HaueHa mnpobiemMa U OOOCHOBaHA €€
aKTyaJIbHOCTb, CJHIeJIaH KpPaTKUil aHaiW3 pa3IW4YHBIX TOYEK 3pEHHs Ha
paccmaTpuBaeMyro MmpoOjaeMy U JIOTUYHO U3J0XKEeHa COOCTBEHHAs TO3MITHS,
chopMynupoBaHBl BHIBOJABI, TEMa PACKphITa IOJTHOCTHIO, BBIAEPKAH OO0BEM,
coOJro/1eHbI TpeOOBaHUS K BHEITHEMY O()OPMIICHUIO, TaHBI IPABUIIHLHBIC OTBETHI HA
JIOTIOJTHUTEIHHBIE BOTIPOCHI.

OueHka «XOpoIIo» — OCHOBHBIE TpeOOBaHUS K pedepary U €ro 3aIluTe
BBITIOJTHEHBI, HO TPH 3TOM JIOMYIICHBI HEIOYeThl. B YacTHOCTH, HMeEITCA
HETOYHOCTH B  U3JIOKCHHM  MaTepHaa; OTCYTCTBYeT  JIOTMYECKas
MOCJIEIOBATEILHOCTh B CYXKJICHHSIX; HE BbIIAEpKaH 00bEM pedepara; mmeroTcs
yhoymieHus B o(QOpMJICHUHU; Ha JOMOJHUTEIBHBIC BOMPOCHI TMPH 3aIlWTE JIaHBI
HETIOJIHBIE OTBETHI.

OueHka «yJ10BJIETBOPUTEIBLHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYTUICHUS
oT TpeboBaHu# K pedepupoBaHrio. B yacTHOCTH, TeMa OCBEIlEHA JIUIIb YaCTUYHO;
JOMYIIEHBl (paKTUYECKUE OIMIMOKU B COJIEpX)aHUU pedepara Wiu IpH OTBETE Ha
JIOTIOJTHUTEIHHBIC BOITPOCHI; BO BPEMSI 3aIIUTHI OTCYTCTBYET BBIBO/I.

Ouenka «HeyI0BJIETBOPUTEIBbHO» — Tema pedepara HE packphiTa,

00HapyKUBAETCS CYLIECTBEHHOE HEMOHUMAHUE MPOOIIEMBI.

MeToanuyeckue peKoOMeH aluu JJIs1 MOATOTOBKHU Mpe3eHTAINM

JI71s1 TOATOTOBKM MPE3EHTAIIMN PEKOMEHIYETCsl UCTob30BaTh: PowerPoint, MS
Word, Acrobat Reader, LaTeX-oBckuii naker beamer. Camas npocTasi mporpamma Jyist
co3manmus mpe3eHTtanuii — Microsoft PowerPoint. [l moaroToBku mpe3eHTAMH
HEeo0XoMMo 00padoTaTh nHGOpPMaIKIO, COOpaHHYIO NPU HanmMcaHuu pedepara.

[TocnenoBaTenbHOCTh MOATOTOBKU MPE3EHTAIIUN:

1. YeTtko cpopMynupoBath 11eTb TPE3ECHTAIUH.

2. OnpeaenuTh KakoB OyaeT dhopmaT Mpe3eHTAIMU: )KUBOE BBICTYIUICHUE (TOT/a,
CKOJIbKO OyAeT ero mpoJ0JDKATEILHOCTh) MM DJIEKTPOHHAS pacchuika (KakoB Oyjaer
KOHTEKCT MPE3CHTAINN ).

3. OtoOpaTh BCIO COJEpkKATEIbHYIO YacTh MJid TMPE3EHTAMH U BBICTPOUTH



JIOTUYECKYIO LIETIOYKY MPEICTaBICHHUS.

4. OnpenenuTh KIFOYEBbIE MOMEHTBI B COAEPKAHUM TEKCTA U BBIICIHUTH UX.

5. Ompenenuth BUABI BU3yaIHM3aliyd (KapTUHKH) 711 OTOOpaKCHHS WX Ha
ciaiax B COOTBETCTBHHM C JIOTUKOM, LIEJIbIO M ClIeU(PUKON MaTepHaa.

6. TlomoOpare nu3aitH U ¢GopMaTupoBaTh ClalAbl (KOJUYECTBO KAPTUHOK H
TEKCTa, UX PacloIOKEHUE, IIBET U pa3Mep).

7. IIpoBEpUTH BU3YAILHOE BOCIPUATHE MPE3CHTALMH.

K Bugam Busyanm3anud OTHOCSTCS WIIIOCTpaIluu, 0Opasbl, IuarpaMMbl,
tabaunpl. Mmmroctpanus — MpeaCcTaBlICHHE PEaIbHO CYIIECTBYIOIIETO 3PUTEIBHOTO
psana. O6pa3bl — B OTJIMYHME OT WIUTIOCTpanuii — metadopa. X Ha3zHaueHHE — BBI3BATh
SMOIMIO U CO3/1aTh OTHONIIEHUE K HEM, BO3/IEMCTBOBATh HA ayauTopuio. C MOMOIIbIO
XOpOIIO MPOAYMAHHBIX W MPEACTABISIEMbIX 00pa3oB, WHPOpMAIMS MOXKET HaJI0JITr0
OCTaTbCs B MaMsATH 4eloBeKka. Jluarpamma — BuU3yainu3alus KOJUYECTBEHHBIX U
KaueCTBEHHBIX CBs3eH. VX MCTIONB3YIOT 1)1l YO IUTEIHHOM IeMOHCTPAITUH JaHHBIX, JJIS
MPOCTPAHCTBEHHOTO MBIIIJICHUsI B JIONIOJHEHHWE K JiIoTM4ueckoMy. Tabnuma —
KOHKPETHBIN, HArJsAHbIA W TOYHBIM II0Ka3 JaHHbIX. E€ OCHOBHOE HA3HAYCHUE —
CTPYKTYypHpOBaTh HWH(OpMAIMIO, YTO TOpOWM OOJerdaer BOCHPUSATHE JIAHHBIX
ayIUTOPUEN.

Ilpaxmuueckue cogemsi no N0O20MoOBKe Npe3eHmayuu

— MEeYaTHbIM TEKCT + ClIauabl + pa3gaToOvyHbId MaTepUall
TOTOBSITCS OTJICIABHO;

- claipl — BU3yaibHas 1mojiaya nHQopMalum, KoTopast 10KHa
cColep)KaTh MHHUMYM TEKCTa, MAaKCUMyM H300paK€HHH, HECYIIUX
CMBICJIOBYIO HArpy3Ky, BBITJISIJIETh HATJISITHO U MPOCTO;

- TEKCTOBOE COJEPKaHUE MPE3CHTALMM — YCTHAsA pedb WU
YTEHHUE, KOTOpas I0JKHA BKITIOUATh apryMEHThI, (DaKThI, TOKa3aTeIhLCTBA U
SMOIINH,

— PEKOMEHAYEMOE YUCIIO CaanoB 17-22;

- o0s13aTenbHast UHpOpMaIUs 1JI MPE3CHTALMU: TeMa, (haMIITHs

N MHUIHAJIbI BBICTYITAIOMICT O, IIJIaH COO6H_ICHI/I$I; KpaTKHUEC BBIBOJBI U3 BCETO



CKAa3aHHOT'0; CIIMCOK MCIOJIb30BAHHBIX UCTOYHUKOB;

— pa3aTOYHBIA MaTepuall — JOJKEH OOeCnednBaTh Ty IKe
IIyOMHY W OXBaT, YTO W YKWBOE BBICTYIUICHHE: JIIOAU OOJIBIIE JOBEPSIOT
TOMY, YTO OHU MOTYT YHECTH C COOOM, 4YeM MCUE3a0IIUM H300paKEHUSIM,
ClIOBa M CHadabl 3a0BIBAIOTCS, a pa3JaTOYHBIM MaTephal OCTaeTCs
MOCTOSIHHBIM OCSI3a€MbBIM HAallOMUHAHUEM; Pa3daTOYHbIN MaTEpUAIl BaKHO

paziaBaTh B KOHIIE MPE3CHTAIMU; PA3JaTOYHBIM MaTepHasbl JOJKHBI

OTJINYAThCS OT CJIAMJIOB, TOJDKHBI OBITH O0JIee MHPOPMATUBHBIMU.

IIpuMepHbIe TeMBbI pepepaToB U NMpPe3eHTALMI

A

6
7.
8
9

DneKTpoHHBIE (PYHKIIMOHAIBHBIE MPeoOpa3oBaTen

YerpoticTBa nmpueMa u 00paboTKu OMO(DU3NIECKUX CUTHATIOB
buo¢usnueckre CUTHAIBI U UX CHIEKTPHI

O6m1as cxema rpuemMa u nepenayu HHGopMalu o paaruoKaHary
Oco0OeHHOCTH JAMCTaHUMOHHBIX paanou3MepeHuil. Cxembl 3aMeleHUs
nmapametpoB neneit Ha HY n BY.

Cnioco6s!1 ipeoOpazoBanus nuPpoBoi HHGOpPMAITUN

OcHoBHbIE JIorHueckre PyHKIUU. OYHKIIMOHAIBHO MOJHBIN HA0OP

. Kogomnpeobpa3oBarenu u KoMrapaTopsl

[udparopsl, gemmdpaTopbl ¥ MyJIbTUTIIIEKCOPHI

10. CxeMsbl TpUTTEPOB. ACHHXPOHHBIE U CUHXPOHHBIE TPUTTEPHI

11. PeBepcuBHBIE W aCHUHXpPOHHbIE cUe€TUYMKU. CHHXPOHHBIN JBOWYHBIN

PEBEPCUBHBIN CUETYUK

12. Apxurextypa 9BM u nepcoHanbHbIX KOMIBIOTEPOB

IIpumepHsbie Tembl pedepaToB u npesenrauuii mo MII rexnuxke 1 MK

1. PASPABOTKA, 3AIIYCK U OTJIAAKA IIPOTPAMM HA

ACCEMBIJIEPE C UCITIOJIb3OBAHHUEM YMK.

2. BBIBOJI MTHOOPMALIUM HA 8-MW CETMEHTHBIIN AUCTUIEHN



3. TIPOTPAMMA-MOHUTOP U ITPOCTAS KOHCOJIb
4. TIPOTPAMMUPYEMBIN CBSISHOW UHTEP®ENC (PCI)

5. PABPABOTKA I'EHEPATOPA VMITY JIbCHOM
ITIOCJIEJIOBATEJIbHOCTH 3A JAHHOU ®OPMBI
6. CUHTE3 [TPEOBPA3OBATEJIA JABOMYHOI'O

(IBOUYHOJIECATUYHOI 0) KOJA B CEMUCEIMEHTHBIM

7. PABPABOTKA CXEM HA PETMCTPAX CJABUI'A C OBPATHOU
CBA3bIO

8. CMHTE3 CYETYHUKA C IIPOM3BOJIbHBIM MOAVYIJIIEM CYETA
M<2n KOHTPOJIJIEP ITPEPEIBAHUN

PexomMeHanmMy 110 MOArOTOBKE K 32a4eTy U IK3aMeHY

1o OKOHYaHMM JIEKIIMOHHOTO Kypca B 6 ¥ 7 ceMeCTpe CIIEAyeT 3aKII0UUTEIbHBIN
3Tal CaMOCTOSATENLHOM paboThI CTyI€HTA MO OATOTOBKE K 3a4€Ty U B 8 ceMecTpe - K
sKk3aMeHy. lIpu MoAroToBke K 3K3aMEHY CTYIEHTY CJEIyeT MOBTOPUTH JIEKIIMOHHBIN
MaTepuall, U3y4YuTh UICTOUHUKHU U3 CIIMCKA JIUTEPATYPHI, IOATOTOBUTHCA K OTBETY Ha
BCE BONpPOCHl, BKIIOUeHHbIE B «llepedeHp BoIpocoB K 3aueTy». Bo Bpewms
MOJATOTOBKH K AK3aMEHY CTYACHT JOJIKEH CUCTEeMAaTU3UPOBATh 3HAHMUS, TOJIyYEHHbIE
UM I[IPY U3yYE€HUH OCHOBHBIX TEM JUCLUIUIMHBI B TEYEHUE CEMECTPA. DTO MO3BOJISET

00BEIMHUTD OT/IETbHBIE TEMbI B €IUHYIO CUCTEMY TUCHUILTAHBI.
Crnenyer BBIICIUTH TOCIEIHUN NeHD (JTMOO YacTh €ro) mepes] SK3aMEHOM ISt
JOTIOJTHUTEIBHOTO MOBTOPEHUSI BCEr0 00beMa BOMPOCOB B IIEJIOM. JTO MO3BOJISET

CTYJIEHTY CaMOCTOSATENLHO MIEPENPOBEPUTH YCBOCHHUE MaTepuaa.
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MMacnopt ®OC no AucuunInHe
«MenuIuHCKadA 3JTeKTPOHUKA»

Koa u Jranbl GOPpMHUPOBAHUS KOMIIETECHIIUU
¢popmynupoBka
KOMIIeTEHIIUH
OTTK-9 OCHOBHBIE BU/JIbI CIICIIMATM3UPOBAHHOTO
uaer 000pyIOBaHUS U MEUITUHCKHUX U3ICTTUH,
TOTOBHOCTBIO K MPEyCMOTPEHHBIE J1JIs1 UCTIOJIb30BAHUS B
NPYMEHEHHIO npodeccuoHabHOM chepe
creuaIn3upoBaHH
oro 000pyI0BaHUS
Y MEJUIUHCKHUX
1563 (S 15178 MIPUMEHSITh HEKOTOPBIE BUIbI
[IPEIyCMOTPEHHBIX YMmeer CreLHaNH3HPOBAHHOrO o0opynoBaHUs U
Ty a— MEJIUIIMHCKUX U3, TPEeTyCMOTPEHHbIE
5 JUTSL UCTIOJIb30BaHUSI B MPO(EeCCUOHATBHOM
chepe
podhecCUOHAIBHOM
chepe
Brnaneer | HaBbIKaMu IPUMEHEHUS U UCIIOJIb30BaHUS
HEKOTOPBIX BUIOB CIIEIIMAIM3UPOBAHHOTO
obopynoBaHus B mpodeccuoHaibHOl chepe
No | KoHTposupyemsl OueHo4HbIE CPEACTBA -
n/m e Moyu/ Kopp! 1 sTamns HAaMMEHOBaHUE
pazziesnbl / TEMbI dbopmupoBaHUs TeKYITUH IPOMEKYTOUH
JTUCIUTUTUHBI KOMITETEHIIUM KOHTPOJIb ast aTTecTalus
1 Pa3znen 1 OIIK- CobecemoBann | DKCIEPTHOE
9 e (YO-1), OIlEHHUBaHUE
Tecr BBITNIOJTHEHUS
[TP1-ITP3, IIPAKTUYECKH
KonTponbHblE | X 3aHATHH H
3Haer
Borpockl k JIP1 | camocTosiTens
Pedepar HOW paboThI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pazzenam
CobecenoBanu | DKCIEPTHOE
e (VO-2),
Ywmeer OLICHUBAHUE
Tecr
[TP4-I1PS,




KoHTposibHBIE | BBITIOJIHEHHUS
BOTPOCHI “| npaktuueckn
P2, 3 P
Pedepar X 3aHATHA W
CaMOCTOSITEIIb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
paznenam
CobecenoBanu | DKCIEpTHOE
e (YO-3),
OIICHUBaHUE
Tecr
[1P6-I1P7, BBIIIOJIHEHUS
JIP3-J14 PaKTUYECKU
Pedepar P
KonTtponbHast | X 3aHATHH H
Bnaneer pabota
CaMOCTOSITEIIb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
paznenam
Pazgen 11 OIIK- CobecenoBanu | DKCIIEPTHOE
9 e (VO-2), OIlEHUBaHUE
Tect BBIIIOJTHEHUS
ITP1-T1P3, PaKTUYECKU
KOHTPOHI’HJI’IIEI X 3aHATUH U
3Haer BOTIPOCHI K CaMOCTOSITEN b
Pedepar N
HOI paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI TIO
paznenam
DKCHEPTHOE
CobOecenoBanu OlCHHBAHHE
e (VO-2),
Ywmeer
Tect BBITIOJTHCHUSA
[TP4-I1PS,

IMPaKTHUYCCKHU




KontponpHbie

X 3a”HATUH "

BOTIPOCHI | camocTosrens
JIP2,3
Pedepar HOW paboThI,
KOHTPOJIbHBIE
BOIIPOCHI IO
pazzenam
CobecenoBanu | DKCIEPTHOE
e (VO-2),
OIICHUBAHME
Tect
[1P6-I1P7, BBIIIOJIHEHUS
KonTtponbsHbie
MIPaKTHYECKU
BOIIPOCHI K
JIP3, 4 X 3aHATUN U
Bnaneer Pedepar
g Pep CaMOCTOSTEIIb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pazzenam
Pazgea 111 OIIK- CobecenoBanu | DKCIIEPTHOE
9 e (YO- 3), OlICHMBaHHUE
Tecr BBIIIOJIHCHUS
ITP-I1P3, MPAKTUYECKH
KOHTPOHI’HJI’IIEI X 3aHATUH U
3Haer BOTIPOCBI K CaMOCTOSITEIb
Pedepar N
HOU paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI 1O
pazzaenam
CobecenoBanu | DKCIEPTHOE
¢ (YO-2), OILICHMBAHHUE
Tect
ITP4-I1P35, BBITIOJTHECHUS
Ymeer KonTponbHbie
MIPAKTUYECKH
BOIIPOCHI K
JIP2,3 X B3aHATHH U
Pedepar

CaMOCTOATEIb




HOW paboThI,
KOHTPOJIbHBIE

BOIIPOCHI 1O

pazzaenam
CobecenoBanu | DKCIEPTHOE
¢ (YO-2), OIICHMBAHUE
Tect
ITP6-I1P7, BBITIOJTHECHUS
KonTponbHbie
MPaKTHYECKU
BOIIPOCHI K
JIP3, 4 X 3aHATUH U
Bnaneer Pedepar
g Pep CaMOCTOSITEIIb
HOW paboThI,
KOHTPOJIbHBIE
BOIIPOCHI IO
pazzenam
Pa3zngen IV OIIK- CobecemoBann | DKCIEPTHOE
9 e (YO-4), OILICHUBAHUE
Tecr BBIIIOJIHCHUS
I1P8-IIP11, MPAKTUYECKU
KOHTPOHI’HJL&IEI X 3aHATHHI U
3Haer BOIIPOCHL K CaMOCTOSTEIIb
Pedepar .
HOM paboThI,
KOHTPOJIbHBIE
BOIIPOCHI 10
pazzaenam
CobecenoBanu | DKCIEpTHOE
e (YO-4),
OIICHUBAHME
Tect
ITIP14-I1P16, BBITIOJTHCHUS
KonTponbHbie
MPAKTUYECKU
Bonpock Kk JIP1
Ymeer .
Pedepar X 3aHATUM U

CaMOCTOSITEIb
HON paloTHlI,

KOHTPOJIbHEBIC




BOIIPOCHI 1O

pazzaenam
CobecenoBanu | DKCIepTHOE
e (VO-4), OIIEHHBAHHE
Tect
ITP17-11P21, BBITIOJTHECHUS
KonTponbHbie
MIPAKTUYECKH
Bonpock Kk JIP1
Pedepar X 3aHATUH U
Bnaneer
CaMOCTOSITEIIb
HOW paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pazzaenam
Paznen V OIIK- CobecenoBanu | DKCIEPTHOE
9 e (VO-)5), OIlEHUBaHUE
Tect BBIIIOJIHCHUS
[TP13-1TP15, | mpakTuuecku
KonTponbHble | X 3aHATHH H
3HaeT
BOIIPOCHI K | CAMOCTOSTEIIb
JIP2, 3 HOW paboTHI,
Pedepar KOHTPOJIbHbBIE
BOIPOCHl  TIO
paszenam
CobecenoBanu | DKCIEPTHOE
e (VO-3), OIIEHHBAHHE
Tect
ITP13-I1P15, BBITTIOJTHECHUS
KonTponbHbie
BOTPOCHI « | IPaKTHIeCKH
JIP2, 3 X 3aHATUN U
Ymeer Pedepar

CaMOCTOATEIb
HOW paboThI,
KOHTPOJIbHBIE

BOIMPOCHI  T10

pazzaenam




CobecenoBanu | DKCIEpTHOE
e (YO-)5),
OIICHUBaHHE
Tect
ITP13-I1P15, BBITTOJTHCHUS
KonTtponbsHbie
MIPaKTHYECKU
BOIIPOCHI K
JIP2, 3 X B3aHATHH U
Bnageer Pedepar
A bep CaMOCTOSITEIIb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pazzaenam
Pazgen VI OIIK- CobecenoBanu | DKCIIEPTHOE
9 e (YO-6), OIICHMBAaHUE
Tect BBIITOJIHCHUS
MPaKTUYECKU
X 3aHATHN U
3HaeT
CaMOCTOSTEIIb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCKHI IO
pazaenam
CobecenoBanu | DKCIIEpTHOE
e (YO-)5),
OIICHUBAHME
Tect
ITP13-I1P15, BBITIOJTHCHUS
KonTponbHbie
MPAKTUYECKH
BOIIPOCHI K
JIP2, 3 X B3aHATHH U
YMmeet Pedepar
CaMOCTOSITECIIb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pazzaenam
CobecenoBanu | DKCIEPTHOE
e (VO-3), OIIEHHBAHHE
Bnaneer Tect
ITP13-I1P15, BBITTIOJTHECHUS




KoHTponpHBIE | MpaKTUYECKU
BOTIPOCHI K X 3aHATUN U
JIP2, 3
Pedepar CaMOCTOSITEITb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCHI IO
pazzaenam
Pa3znea VII OIIK- CobecenoBanu | DKCIEPTHOE
9 e (YO-7),
OLICHUBaHHE
Tect
ITP1-ITP3, BBITTIOJTHECHUS
Pedepar
MPAKTUYECKH
X 3aHATUN U
3HaeT
CaMOCTOSITEIIb
HOW paboThI,
KOHTPOJIbHBIE
BOIIPOCHI IO
pazzenam
CobecenoBanu | DKCIEPTHOE
¢ (YO-3), OIICHHBAaHHUE
Tect
[1P7-I1P9, BBIIIOJIHCHUS
Pedepar
MPaKTHYECKU
KonTtponpHas
pabota X 3aHATHH U
Ymeer
CaMOCTOSITEIIb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCHI IO
paznuenam
CobecenoBanu | DKCIepTHOE
¢ (YO-3), OLICHMBAHHE
Bnaneer Tect
[1P7-I1P9, BBIIIOJIHEHUS




JIP3-J14 IIPAKTUYECKH
Pedepar .
Pep X 3aHATHH U
CaMOCTOSITEIIb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pazzaenam
Pa3znea VIII OIIK- CobecenoBanu | DKCIEPTHOE
9 e (VO-3),
OILICHHBAHHE
Tect
ITP1-ITP3, BBITTIOJTHECHUS
Pedepar
MPAKTUYECKH
X 3aHATUN U
3HaeT
CaMOCTOSITEIIb
HOW paboThI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pazzenam
CobecenoBanu | DKCIEPTHOE
e (YO-3), OILICHMBAHHUE
Tect
ITP-1TP9, BBITTOJTHCHUS
Pedepar
MPaKTHYECKU
KonTtponpHas
pabota X 3aHATHA W
Ymeer
CaMOCTOSITEIIb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCHI IO
paznuenam
CobecenoBanu | DKCIepTHOE
¢ (YO-3), OIIEHUBAHUE
Brageer | Tecr
[1P7-I1P9, BBIIIOJIHEHUS




Pedepar

MPAKTUYECKU
X 3aHATUN U
CaMOCTOSTENIb
HON paloTHlI,
KOHTPOJIbHBIE

BOIIPOCHI 1O

pazzaenam
Pa3zgen IX OIIK- CobecenoBanu | DKCIEPTHOE
9 e (V0O-9),
OLIEHHUBaHHUE
Tect
ITP1-ITP3, BBITTIOJTHECHUS
Pedepar
MPAKTUYECKH
X 3aHATUN U
3HaeTr
CaMOCTOSITEIIb
HOW paboThI,
KOHTPOJIbHBIE
BOIIPOCHI  TIO
pazzenam
CobecenoBanu | DKCIEPTHOE
e (YO-3), OILICHMBAHHUE
Tect
[1P7-I1P9, BBIIIOJIHCHUS
Pedepar
MPaKTHYECKU
KonTtponpHas
pabota X 3aHATHA W
Ymeer
CaMOCTOSITEIIb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCHI IO
paznuenam
CobecenoBanu | DKCIepTHOE
¢ (YO-10), OIIEHUBAHUE
Brageer | Tecr
ITP1-I1P3, BBIIIOJIHEHUS




Pedepar
KonTtponpHas
pabora

MPAKTUYECKU
X 3aHATUN U
CaMOCTOSTENIb
HON paloTHlI,
KOHTPOJIbHBIE
BOIIPOCHI IO

pazzaenam

B 6 cemecTpe

JlaTa/nenens
BBINIOJTHEHHUS

Bua camocrosiTeJIbHOM
padoThI

IIpumepHbIe
HOPMBI
BpPeMeEHHU Ha
BbINIOJIHEHHE

dopma
KOHTPOJISI

2 Hex

HN3yyenue marepuajion
Jexuui. [lloaroroska
NMPAKTHYECKUM 3aHATHAM

1 gyac

3 Hen

HN3yyenue marepuajion
Jexuui. Illoaroroska
NMPAKTUYECKUM 3AHATUAM

1 gyac

4 Hex

HN3yyenue maTepuaioB
Jexnui. Illoaroroska
Mpe3eHTALMU U
TECTHPOBAHUIO

2 yac

S nen

HN3yyenue maTepuaioB
Jekuui. [loaroroska k
KOHTPOJIbHOI1 padoTe

2 yac

6 Hex

HN3yyenue maTrepuajion
Jexknuii. [loaroroBka
NMpe3eHTAlMH U
TEeCTHPOBAHUIO

2 yac

7 — 8 Hen

HN3yyenue maTepuaioB
Jexnui. Iloaroroska k
UTOr0BOM K KOHTPOJbHOM
padore

1 gyac

HUKP

9-10 Hen

HN3yyenue maTepuajioB
Jexknuii. [loaroroBka
NMpe3eHTALMH U
TeCTUPOBAHUIO

2 yac




11 -12 Hen

HN3yyenue marepuajion
Jexuui. [lloaroroska
NMPAKTHYECKUM 3aHATHUAM

luac

IKP-3

13 - 14 nen

HN3yyenue marepuajion
Jexknuii. [loaroroBka
Nnpe3eHTaluu U
TEeCTHPOBAHUIO

2 yac

10

15—-16 Hen

HN3yyenue maTepuaioB
Jexnui. Illoaroroska
Mpe3eHTALMU U
TECTUPOBAHUIO

2 yac

11

17 - 18 nen

HN3yyenue marepuajion

Jexkuuii. [Toaroroska K

HUTOr0BOM KOHTPOJBLHOM
padore

2 yac

HUKP

B 7 cemecTpe

JlaTa/nenens
BBINNOJTHEHUS

Bua camocrosiTeJabHOM
padoThI

IIpumepHbIe
HOPMBI
BPEMEHHU HA
BbIIIOJIHEHHE

dopma
KOHTPOJISI

2 Hex

HN3yyenue maTepuaoB
Jexuui. [lloaroroska
NMPAKTHYECKUM 3aHATHAM

1 gyac

O, T

3 Hen

HN3yyenue maTrepuajion
Jexuui. [lloaroroska
NMPAKTHYECKUM 3aHATUAM

1 gyac

4 Hex

HN3yyenue marepuajion
Jexknuii. [loaroroBka
npe3eHTaluu U
TEeCTHPOBAHUIO

2 yac

S nen

HN3yyenue maTepuaioB
Jexnui. Iloaroroska K
KOHTPOJIbHOI padoTe

2 yac

6 Hex

HN3yyenue maTrepuajion
Jexknuii. [loaroroBka
NMpe3eHTALMH U
TeCTUPOBAHUIO

2 yac




7 — 8 Hen

HN3yyenue marepuajion
Jekuui. [loaroroska k
UTOIr0BOM K KOHTPOJIbHOM
padore

1 gyac

HUKP

9-10 Hen

HN3y4yenue marepuajion
Jexnui. Illoaroroska
Mpe3eHTANNHU U
TECTHPOBAHUIO

2 yac

11 -12 nen

HN3yyenue maTepuaioB
Jexnui. Iloaroroska K
NMPAKTUYECKUM 3aAHATUAM

luac

13 - 14 nen

HN3yyenue marepuajion
Jexknuii. [loaroroBka
NMpe3eHTALMH U
TeCTUPOBAHUIO

2 yac

10

15—-16 Hen

HN3yyenue maTepuaioB
Jexnui. Iloaroroska
Mpe3eHTALMU U
TEeCTHPOBAHUIO

2 yac

11

17 - 18 nen

HN3yyenue maTepuaioB

Jekuui. [loaroroska k

HUTOr0BOM KOHTPOJBLHOM
padore

2 yac

HUKP

B 8 cemecTpe

JlaTa/nenens
BBINIOJTHEHHUS

Bua camocrosiTeJabHOM
padoThI

IIpumepHbIe
HOPMBI
BPEMEHHU HA
BbINIOJIHEHUE

dopma
KOHTPOJISI

2 Hex

HN3yyenue maTepuaioB
Jexuui. [lloaroroska
NMPAKTHYECKUM 3aHATHAM

4 yac

O, T

3 Hen

HN3yyenue marepuajion
Jexuui. [lloaroroska
NMPAKTHYECKUM 3aHATHUAM

2 yac

4 Hex

HN3yyenue marepuajion
Jexknuii. [loaroroBka
Nnpe3eHTaluu 1
TEeCTHPOBAHUIO

4 gac




4 |SmHen HN3yuenune MmaTepuasios 2 yac 0, OKP-2
Jekuui. [loaroroska k
KOHTPOJIbHOI1 padoTe

5 |6mHen HN3yuyenne MmaTepuasion 4 yac I, T
Jekuui. [loaroroska
Mpe3eHTaAlUU U
TECTHPOBAHUIO

6 |7-8muen HN3ydenune maTrepuajion 2 yac HUKP
Jexnui. Iloaroroska K
UTOr0BOM K KOHTPOJbHOM
padore

7 19-10 Hen HN3yuyenune MmaTepuasaios 4 yac I, T
Jekuui. [loaroroska
NMpe3eHTalnu 1
TECTHPOBAHUIO

8 11-12 nen | U3yuyeHue maTepuaion 2yac IKP-3
Jexnui. Illoaroroska K
NMPAKTHYECKUM 3aHATUHAM
9 13 - 14 nen HN3yuyenune maTepuaios 4 yac IL, T
Jexnui. Illoaroroska
NMpe3eHTalnu 1
TECTHPOBAHUIO

MeToanyeckue peKoOMeHIalH, ONpeIes e Npoueaypbl OlleHUBAHUSA
pe3yJbTATOB OCBOCHUS JUCHUILTUHBI
3agaHusd ISl CaMOCTOSATENIBHOTO BBIMOJHEHUSI BKJIIOYAIOT [OBTOPHYIO

popabOTKy MaTEpUAIOB MPAKTUYECKHUX 3aHATHUM C 1IEJIbIO MOJTOTOBKH K OTYETY MO
UTOTOBOM aTTECTallUM MO AUCIUILIMHE B BUJIE 3a4eTa B 6 ceMecTpe U dK3aMeHa B 8
ceMecTpe.

. 100-86 6as10B BBICTABIIACTCS CTYJEHTY, €CIIA CTYJICHT BBIPa3HJl CBOE MHEHHUE
o chOpMYIUPOBAHHON MPOOIIEMe, apryMEHTHPOBAJ €ro, TOYHO OMpPENe-TUB €¢
colepxkaHue U cocrapisitomue. [IpuBeneHbl JaHHbIE OTEUECTBEHHOW M 3apy-
OEKHOM JTUTEepaTypbl, CTATUCTUYECKUE CBEACHUS, MH(GOpMAIIs HOPMATUBHO ™~ Mpa-
BOBOTO xapaktepa. CTyIeHT 3HaeT M BJIAJEET HABBIKOM CaMOCTOATEIHLHON HCCIIe-
JIOBATEJIbCKOM pabOThl MO TEME HCCIEIOBAaHUS;, METOAAaMU M MpPUEMaMU aHajIn3a
TEOPETUUECKUX W/UITU TIPAKTUIECKUX aCTIEKTOB N3ydaeMoil o0mact. MaKTHIeCKUX
OIMOOK, CBSI3aHHBIX C TOHUMAHHUEM MPOOJIEMBbI, HET; rpadruuecku padboTa oPpopMm-

JICHA ITPpaBUJIbHO



. 85-76 ©OammoB — paboTa XapakTepus3yeTcs CMBICIOBOM LEIbHOCTHIO,
CBSI3HOCTBIO M IOCJIE0BATEIILHOCTHIO M3JI0KEHUS; JOMYIIeHO He 6onee 1 ommOku
pu 0OBACHEHUHU CMbICTIA WK COJIepKaHus poOsieMsl. [t aprymeHTaluu npuBo-
ISITCS JaHHBIE OTEYECTBEHHBIX U 3apyOeKHBIX aBTOPOB. [IpogeMoHCTprpOBaHbI HC-
CJIeIOBATENIbCKUE YMEHHUA U HaBbIKU. DAKTUYECKUX OIMMOOK, CBA3aHHBIX C TIOHUMA-
HUEM npoOaembl, HeT. JloMyIeHbl OHa-B€ OIIUOKH B 0hOPMIICHUHN pabOThI

. 75-61 Gamn — CTyneHT MPOBOAMT AOCTATOYHO CaMOCTOSITETIBHBIN aHaIu3
OCHOBHBIX 3TalOB U CMBICIOBBIX COCTAaBJISIONIMX MPOOJIEMbI; TOHUMAET 0a30BbIC
OCHOBBI M TEOPETUYECKOE 000CHOBAHUE BHIOPAHHOM TeMbl. [IpuBI€YeHBI OCHOBHBIE
UCTOYHUKH 10 paccMaTpuBaeMoii Teme. JlomymieHo He 6osee 2 omuOOK B CMBICIE
WIN COZIeP KaHUU TTPOOIIeMbl, 0(OpMIICHUH PaObOTHI

. 60-50 GamoB — paboTa mpencTaBiseT COOOW NepecKa3aHHBIA WM MOJ-
HOCTBIO NEPENUCAHHBIN UCXOAHBIN TEKCT 0€3 KaKuX ObI TO HU ObLIIO KOMMEHTApUEB,
aHanuza. He packpbiTa CTpyKTypa M T€OpeTUYecKasi cocTapisitomas Tembl. Jlomy-
IIEHO TpH WM OoJjiee TpeX OIMOOK B CMBICIOBOM COZEpKaHUU PACKPHIBAEMOM

po6JieMbl, B 0hOpMIICHUH PaOOTHI.

OueHOYHBbIE CPEACTBA VIS POMEKYTOYHOM aTTecTauuu

Texkymast arrecranuss CTYJE€HTOB IO JAUCHUIUIMHE «MeauuuHcKast
AIEKTPOHUKAY MTPOBOAUTCS B COOTBETCTBUU C JIOKAJIbBHBIMA HOPMATUBHBIMHU aKTaMHU
JIBOY wu sBngerca o0s3arenbHOW. Tekymias aTTectauus MO JUCHUIUIMHE
«MenunuHCKas 3JEKTPOHUKa» MPOBOAUTCA B (POpME TECTHPOBAHUS, OMPOCOB MO
TeMawm, JJabOpaTOPHBIX U KOHTPOJIHHBIX PadoT.

Ilpumepnvie mecmoswie 3a0anus.

IlepeyeHb KPAaTKUX TECT — ONPOCOB MO0 OCHOBAM MEAUIIUHCKOM

IJIEeKTPOHUKH

JlaT4uku - yCTpOMCTBA, KOTOPBIE MPEOOPasyIoT:

a) MaJIbIC HAIIPSKCHUSA B HAIIPAKCHUA OOIbIIEH BETUYNHBI



b) anekTpuyecKkre BETUYMHBI B HEAJEKTPUUECKHE

C) HEDJIEKTPUYECKUE BEJIMYUHBI B DJIEKTPUUECKUE

Hasznauenue ycTpoiicTB 0TOOpaskeHus: nH(pOpMaIuu:

a) MpecTaBlIeHNue MEIUKO-OnoIornueckoil uupopmaiuu B popme, yao0HoH
JUTSL BOCTIPUSITHS

b) npeoOpazoBaHre CBETOBOM YHEPTUH B IHEPTUIO AIEKTPUUECKOTO TOKA

C) peoOpa30BaHNUE HEAIEKTPUUECKUX BETTMUUH B DJIEKTPUUECKHE

['enepaTop cuHyCOUATBHBIX KOJICOAHUHN TTpeAHA3HAYCH JIJIS TOJTyUYCHUS:
a) UMITYJICHBIX KOJICOaHMt
b) rapMOHMYECKUX AJIEKTPOMArHUTHBIX KOJICOaHUI

C) JIEKTPOMArHUTHBIX KOJIeOaHU CII0KHOM (POpMBI

[Ipu nomeniennn 00bEKTa MEXKIY JIEKTpoaamMu B anmnapate Y BU-repanuu:
a) HapylIaeTcsl aMILUTUTYJHOE YCIIOBUE TeHEpaluu

b) u3MeHseTcst COOCTBEHHAs: YaCTOTa KOHTYpa MalkeHTa

C) u3MeHsieTcsi cOOCTBEHHAs! YyacToTa KoseOaHui Ko1e0aTelbHOro KOHTypa

reHeparopa

Jlist mpeoOpa3oBaHUs MajbIX AJIEKTPUUYCCKUX CUTHAJIOB B JJICKTPHUCCKHC
CUTHAJTBI OOJIBIIICH BEIMYNHBI HCTIOIB3YIOTCS:

a) TaT4YUKU

b) ycunurenu

C) reHepaTophl

d) peructpupyroiiue ycTporucTBa

3aBUCUMOCTh KOd(PhUIIMEHTa YCWICHUSI YCUIIUTEIST OT 4acTOThl BXOJIHOTO
HaINpsHKEHUS TIPU MOCTOSIHCTBE €r0 aMILIATY/Ibl Ha3bIBACTCS:

a) BXOJHOM XapaKTEepUCTUKON



b) aMIIUTYIHOM XapaKTEPUCTUKOM
C) YaCTOTHOM XapaKTePUCTUKON

d) monocoit npomnyckaHus

JUIMTETbHOCTBIO May3bl UMITYJIbCHOI'O TOKA Ha3bIBAECTCS:

a) MHTEpBAJ BPEMEHHM OT Hayajla HMIIyJbCa JO Hadyaja CIEAYIOIIEro
UMITyJIbCa

b) uHTEpBa BpEMEHH OT KOHIIAa UMITYJIbca J0 Hayaja CJIEAYIONEro UMITyJIbCca

C) MHTEpBAJI BpEMEHHU OT Hauaja UMIYyJbCa JO KOHIIA 3TOTO UMITYJIbCa

NmmynbcHBIE — KOJICOAHWSI — TPSIMOYTOJBHOW  ()OPMBI,  CO37aBacMbIC
MYJBTHBHOPATOPOM, MOT'YT MCIIOJIb30BAThCS JIJIS IICIICH:

a) Tepanuu

b) nMarHoCTHKH

C) Tepamnuu U JUArHOCTUKH

['eHepaTopbl CHHYCOMIAIBHBIX 3JIEKTPOMArHUTHBIX KOJICOAHUH COCTaBIISIOT
OCHOBY:

a) anmaparoB ISl rajbBaHU3AIUN

b) anmapatoB jis YBY - repanuu

C) ammapartoB JIsl dJeKTpodopesa

K ycrpoiictBam oToOpa)keHus: nH(pOpMaUu OTHOCATCS:
a) caMONUCLIbI

b) HICTOYHUKH NTEPEMEHHOTO TOKA

C) JaTYMKHU

d) ycunurenu

Ycenmress IBASEeTCS OJHOM UX OCHOBHBIX COCTABHBIX YaCTEU:

a) anmmapata Y BU-tepanuu



b) anexTposnimpanorpada
C) ammapara Jyisi TaJlbBaHH3aI[uH

d) reHeparopa cHHYCOUIANBHBIX KOJICOaHU

VYcnoBus yCuieHNs 3J€KTPUUECKUX CUTHATIOB 0€3 UCKaXEHHM ONpeAesatoTCs
C IIOMOIIBIO:

a) BXOJIHOM XapaKTEpUCTUKU YCUIIUTEIS

b) aMIIUTYAHON U YaCTOTHOM XapaKTEPUCTUK YCHIIUTEIS

C) BBIXOJIHOM XapaKTEPUCTUKU YCUIIUTEIS

Kosddumment  ycunenus  ycwiutens TP HU3MEHEHHH  YaCTOTHI
AJIEKTPUYECKOTO CHTHAJIA B TIPeJIeliaX MOJI0CH IPOITYCKAHMS:

a) OCTaéTCs MOCTOSHHBIM

b) ymeHbIaercs

C) YBEJIMUUBACTCS

OmHOM U3 OCHOBHBIX COCTAaBHBIX YacTel AyeKTpoKapauorpada sBiseTcs:
a) KOHTYp MalueHTa
b) renepaTop CUHyCOUIATBHBIX KOJICOAHMIA

C) DJICKTPOHHBIN YCUIIUTEIb

JITUTENTbHOCTHIO UMITYJIbCA HA3bIBAETCA:

a) MHTEpBaJ BPEMEHU OT Hayaja OJHOTO UMIIyJIbca A0 Hayala CIAEAYIOLIEro
UMITyJIbCa

b) uHTEpBaJl BpEMEHU OT Hayajaa UMIYJbCa JO KOHIIA 3TOTO UMITYJIbCa

C) MHTEpBaJl BPEMEHHU, B TEUEHHE KOTOPOTO HAIPSIKEHUE HApPACTaeT 10

MaKCHUMAaJIbHOI'O 3HAYCHHA

[Ipocreitmas GpyHKIIMOHANIBHAS cXeMa TPUOOpa MEAUITMHCKON TUArHOCTUKHU

COCTOMUT H3 IIOCICOAOBATCIIBHOCTHU YCTpOﬁCTBZ



a) reHepaTop — npeodpa3zoBaTeIb— YCUIUTEIb
b) ycTpolicTBO cbéMa — DIJICKTPOHHBIM YCUJIMTEIh —> YCTPOMCTBO
0TOOpaxkeH!s1 HHPOpMAaIIH

C) SJEKTPOHHBIA YCUIIMTENb — JaTYUK —> CaMOIHUCEI]

[Ipu ycuneHnun 3MeKTPUYECKUX CUTHATIOB YCUIIUTEIIEM:

a) He JI0JDKHA U3MEHAThCS (hopMa YCUITMBAEMbIX CUTHAJIOB

b) He AOKHA U3MEHATHCA aMIUIUTYAa YCHIMBAEMbIX CUTHAJIOB
C) HE JIOJKHA U3MEHSTHCS MOIIHOCTh YCHUJIMBAEMbIX CUTHAJIOB

d) 1oKHO OBITh U3MEHEHHE YACTOThl YCHUIIMBAEMOT0 CUTHAJA

[Tpu YBY — Tepanuu, BO3AEHCTBYIOIIHNM HA YeI0BeKa (DaKTOPOM SIBIISIETCS:
a) 2JIEKTPOMArHUTHBIE BOJHBI

b) nepemMeHHOE 3IEKTPUIECKOE TOJIe

C) MEpEMEHHOE MAarHUTHOE T0JIe

d) mepeMeHHBII IEKTPUICCKHUI TOK

€) MOCTOSTHHBIN 2JIEKTPUUYECKUIA TOK

[Ipu nuatepmun, BO3IEHCTBYIONIUM HA YEIOBEKa (DaKTOPOM SIBIISETCS:
a) 3JIEKTPOMArHUTHBIE BOJTHBI

b) nepemMeHHOE 3JIEKTPUIECKOE T0JIe

C) IEpEeMEHHOE MarHUTHOE T0JIe

d) mepemMeHHBII ANEKTPUUECKUIN TOK

€) HOCTOSIHHBIHN 3JIEKTPUUYECKHI TOK

[Ipu uHAYKTOTEPMUH, BO3ICHCTBYIOIIUM Ha YeJI0oBeKa (PaKTOPOM SIBIISIETCSL:
a) IEKTPOMArHUTHBIE BOJIHbI

b) nepeMeHHOE ANEKTPUUECKOE T0JIe

C) IepeMEHHOE MarHuTHOE M0JIE

d) mepeMeHHBII IEKTPUIECKUIN TOK



€) MOCTOSIHHBIHN JIEKTPUIECKHUI TOK

[Ipu CMB u JIMB — Tepanuu, BO3AeHCTBYIOIIMM Ha YelOBeKa (PakTopom
SABIIACTCS:

a) 2JIEKTPOMAarHUTHBIE BOJIHBI

b) nepeMeHHOE 3JIEKTPUIECKOE T0JIe

C) IepeMEHHOE MarHUTHOE T0JIe

d) mepeMeHHBIH PTEKTPUIECKUN TOK

€) MOCTOSIHHBIHN JICKTPUIECKHUI TOK

[Tpu ranbpBaHU3aIIN BO3/ICHCTBYIONIMM Ha YeJIOBEKa (haKTOPOM SIBIISICTCS:
a) SJICKTPOMArHUTHBIC BOJTHBI

b) mepeMeHHOE IEKTPUIECKOE TOJIe

C) IepeMEHHOE MarHuTHOE M0JIe

d) mepemMeHHBII ANEKTPUUECKUI TOK

€) HOCTOSIHHBIHN JIEKTPUUECKHIT TOK

IIpumenenne YBY — Ttepanumum Ha wactorax, nOpuHATBIX B Poccuwn,
3¢ (HEKTUBHO AJIs IPOTpeEBa:

a) TURJICKTPUYECKUX TKaHEH OpraHu3Ma yeaoBeKa

b) MpOBOASIIMX ANEKTPUUECKHUI TOK TKAaHEH OpraHu3Ma YeI0BeKa

) c1aboNPOBOASIIUX TKAHEH

[Ipumenenne Merona quarepmMuu 3PGHEKTUBHO JIJIST IPOrpeBa:
a) c1abonpoBOSAIINX TKAHEH opraHu3Ma 4eJoBeKa
b) MpOBOASIIMX ANEKTPUUECKHUI TOK TKAaHEH OpraHu3Ma YeI0BeKa

C) METOJi YHUBEPCAJIEH, IPUMEHSAETCS U B IIEPBOM, U BO BTOPOM CIIy4asix

[Ipumenenre MeToaa UHIYKTOTEPMUH 3(PPEKTUBHO ISl POTPEBA:

a) TURJICKTPUYECKUX TKaHEH OpraHu3Ma yeaoBeKa



b) NpoBOASIIMX ANEKTPUUECKHUI TOK TKaHEH OpraHu3Ma YeloBeKa

C) METOJ YHUBEPCAJIEH, IPUMEHSIETCS U B IEPBOM, U BO BTOPOM CIIy4asix

JlaTuMku, B KOTOPBIX MOJ BIUSHUEM H3MEPSAEMOM HEIIEKTPUUECCKOU
BEJIMYMHBI TPOUCXOAUT U3MEHEHUE OJTHOTO U3 €r0 MapaMeTpPOB, HA3bIBAKOTCS:
a) aKTUBHBIMU

b) maccuBHBIMU

Jlatuuku,  KOTOphle  MpeoOpa3yroT  HEDJIEKTPUYECKHE  BEIUYUHBI
HEIOCPEICTBEHHO B AJICKTPUYECKHUE (TOK, HAMPSHKEHUE), HA3bIBAIOTCS:
a) aKTUBHBIMU

b) maccuBHBIMU

Kakoli u3 mnepeyuciieHHbIX 3JIEMEHTOB BXOJUT B COCTaB TeHepaTropa
CUHYCOUJATIbHBIX KOJeOaHMit?

a) DJIEKTPUYECKHUI BEHTUJIb

b) kosiebaTeabHBIN KOHTYP

C) DNEKTPUUYECKUN DUITBTP

d) naTunk?

Kaxkoe ¢usnueckoe siBIeHNE UCTIOIB3YETCS TSl TOTYYSHHUS WHIYKITMOHHOTO
TOKa B KOJIeOaTeTbHOM KOHTYpe?

a) TEPMODJIEKTPOHHOU YMUCCUU

b) aneKTpOMarHUTHON WHIYKITUU

C) nMpeoOpa3oBaHUs TEMIOBOM YHEPTUU B ANEKTPUUECKYIO?

NneanbHpll KoJIeOATEIbHBIA KOHTYP COCTOUT H3:
a) KOHJIEHCAaTOpa U aKTUBHOT'O COMPOTUBJICHUS
b) KaTymKn UHAYKTUBHOCTH U KOHJIEHCATOPA

C) HCTOYHHKA TOKA U KaTYIIKH WHAYKTUBHOCTH



d) AKTUBHOT'O COIMPOTHUBJICHHA N KaTYIIKN HHAYKTUBHOCTH

Kontyp nmanuenta B anmaparax ¥ BY - Tepanuy 1 HHIYKTOTEpMUM:

a) MOJIKJIFOYEH HETIOCPEICTBEHHO K aHOHOMU I reHepaTopa
b) HHIYKTUBHO CBSI3aH C KOJeOATEIbHBIM KOHTYPOM T€HEepaTopa

C) BKJIFOYEH B LIETIh CMEUIEHUS TPUOJA

KonTtyp manuenra B annaparax s Y BU-repannu 1 MHIyKTOTEpMUHU IEPEN

IIPOBEJICHUEM TMPOIIETypPhl HACTPANBACTCS
a) Ha 4acTOTY KoJjiebaTeIpHOro KOHTYpa reHepaTopa
b) Tak, 4TOOBI BBHITIOJHUIOCH AMIUTUTYHOE YCIOBHE T'€HEpaIuu

C) TaK, 4TOOBI BBIOJHUIIOCH (Pa30BOE YCIOBUE Te€HEPALUU

Yactora kojebaHmii TepameBTUUECKOro KoHTypa YBY —
ONPENEIISIETC:

a) DJIEKTPOEMKOCTHIO KOHAEHCATOpa W HUHIYKTHUBHOCTHIO
WHIYKTUBHOCTHU TEPANIEBTUYECKOTO KOHTYpa

b) gacroToii konebanuit LC -renepatopa

amnmapara

KATYILIKH

C) TEeTUTIOBBIM 3(PHEKTOM P MPOBEICHUN TEPANEBTUIECCKOMN MPOIEAYPHI

CoOCTBEHHYIO YacCTOTy KoJieOaHWN TepamnmeBTUYeCKOro koHTtypa YBU —

anmnapara MOXHO BbUMCIUTh 10 (opmyne (L u C — MHAYKTUBHOCTh U €MKOCTb

KOH/JICHCATOpa):

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

ycwinrene ¢ nosiocoi nponyckanus 0,1 - 100 I'm u Ukp = 0,02 B?
a) aMIUTUTYAHbIE
b) aMIIIUTYyAHBIE U YaCTOTHbIC
C) 4YaCTOTHBIEC

d) uckaxxenuii e Oynet?



AMIUTITYAHBIX HCKQKEHUN YCUITMBAEMOTO CUTHAIa He Oy/IeT, ecliu:
a) Usx > Ukp
b) Usx < Ukp

YacToTHBIE HCKAXEHUS MOTYT HaOJIIOIaThCsI PU YCUIICHUH
a) TOJIBKO IPOCTHIX CUTHAJIOB
b) TOJIBKO CIIOXKHBIX CHTHAJIOB

C) JIFOOBIX CUTHAJIOB

Ha Bxon ycunurens ¢ nosocoil nponyckanus 10 - 200 I'm u Ukp = 0,05 B
MOJIaeTCsl CUHYCOMAaIbHOE HanpsikeHue ¢ yactoror S00 I'u u ammutynon 30 MB.
Kaxkue nckaxxenust OyayT HaOMIOAATHCS JJII STOTO CUTHAsIA?

a) aMIUTUTY/IHbIE

b) yacToTHBIC

C) aMIUTUTYAHBIC U YACTOTHBIE

d) Hukakue?

YacTOTHBIX UCKaKEHUN YCUIIMBAEMOTO CUTHaJIa HE Oy/IeT, eCllu:
a) aMIUIUTYa HANPSHKEHUS HE MPEBBIIIAeT KPUTHYECKOTO 3HAYEHUS
b) Bce 4acTOTHI €ro CeKTpa HaxXOATCS B MPe/esax MOoJI0Chl MPOITYCKaHUs

¢) K03 PUIMEHT yCUJIEHUsI HE MEHSETCS B IIpejiesiaxX MoJ0Ckl MPOIyCKaHUs

AMIUIUTYAHbIE UCKAKEHHSI MOTYT HaOIIOAaThCsl IPU YCUIICHUHU:
a) TOJBKO MPOCTHIX CUTHAJIOB

b) TOJIBKO CIIOKHBIX CHTHAJIOB

C) TE€X U IPYTUX

dopMHUpYIOIIME LENU TPEAHAZHAYCHBI IS

a) TCHEPUPOBAHUS UMITYJILCHBIX HAIPSYKEHUM



b) npeoOpazoBanusi GOpMbl UMITYJILCHBIX U CHHYCOUAAIbHBIX HAMPSXKEHUN

¢) npeodpazoBaHus (OPMbI TOJIBKO CUHYCOUIAJIbHBIX HAMPSKEHUN

VYcnoBueM auddepeHunpoBaHus NpsIMOYTOJIbHBIX UMITYJIbCOB HAIPSDKEHUS
RC - nenero sBisgerca (R — omuueckoe comnpoTtuBieHue, C — 3IEKTPOEMKOCTb
KOH/JIEHCATOpa):

a) JUIMTEIBHOCTh UMIyJbca > RC

b) nmuTenpbHOCTH UMITyJbca >> RC

C) VIMTEIBHOCTh UMIyJbca < RC

d) nmutensHOCTh MMITyJbca << RC

[Ipu muddepeHIMPOBAaHUN MPSMOYTOJIBHBIX HMMITYJIBCOB  TOTYYarOTCS
WUMITYJIbCHI:

a) OCTPOYTOJbHBIE OJHOMOJISIPHBIE

b) ocTpoyTOIBHBIC PA3HOIOJSPHBIE

C) TPEYTrOJIbHBIE OJTHOMOISIPHBIC

[Tpu uHTErpHUPOBAHUY TIPSIMOYTOIBHBIX UMITYJIHCOB MOTYYaIOTCSI UMITYJIBCHI:
a) OCTPOYTOJBHBIC OTHOTOJSIPHBIC
b) ocTpOyTOIBHBIEC PA3HOIOJSPHBIE

C) TPEYTroJIbHBIE OJTHOMOISIPHBIC

VYcaoBueM UHTETpUPOBAHMS MPSAMOYTOIBHBIX UMITYJIbCOB HarpsikeHuss RC-
ueneto sBasercs (R — ommueckoe comporuBieHne, C — 3JIEKTPOEMKOCTH
KOHJICHCATOpa):

a) IIUTENIbHOCTh umIyJsibca < RC

b) murenbHOCTh UMITyJbca << RC

C) TUTENBHOCTh UMITyJIbca > RC

d) amuTenbHOCTH UMITysbea >> RC

€) JUIUTENIbHOCTh uMIyJibca = RC



Kakas w3 snekrpuyeckux uened, M300paKEHHBIX Ha CXEMax, SIBISETCS

UHTErpUPYIOLIE?

Kakas w3 snekrpuueckux Iened, M300paKEHHBIX HAa CXEMax, SIBISIECTCS

nuddepeHnupyromiei?

Kaxkas nienip n3o0pakeHa Ha cxeme?
a) MHTErpUpYyIoIIas
b) nuddepennupyrormias

C) HM Ta HU Apyras?

Kakas nensb n3obpaxkeHa Ha cxeme?

a) UHTETPUPYIOLIAs

b) nuddepenmupyromias

C) HU Ta HU Apyras?

NmmnynbpcHOE HanpspKkeHre, n300pak€HHOe Ha Tpaduke, IMEET aMILUTUTYAY:
a) 30 MB
b) 20 MB
c) 60 Mxc

NmnynscHOE HanpskeHue, n300paxk€HHOE Ha rpadrKe, UMEET UTUTETbHOCTD
UMITyJIbCa:

a) 40 Mkc

b) 10 mxc

c) 20 Mxc

NMnynbcHOE HanpspKeHUE, N300pakEHHOE HA rpaduKe, UMEET JUIUTENbHOCTh



nays3bl:
a) 10 Mxc
b) 20 mkc
c) 40 Mxc

d) 60 mkc

HmmynscHOE HalpshKeHHe, n300pakEHHOE Ha rpaduke, UMeeT IePUOI:
a) 10 Mxc
b) 20 Mxc
c) 40 Mxc

d) 60 mkc

OcHoBOl TpPUOOPOB ISl PErucTpali BBICOKOYACTOTHBIX IMPOIIECCOB
SIBIISIFOTCAL:

a) CaMOIHUCIIbI

b) akTUBHbBIE U TACCUBHBIE TaTYNKU

C) 2JEKTPOHHO-TY4YEBbIE TPYOKHU

d) reHepaTopsl CHHYCOMIATBHBIX KOJICOAHMI

OCHOBHBIMH XapaKTEPUCTHUKAMHU YCTPOWCTB PETUCTPAIMH M OTOOPAKCHHUSI
uH(pOpMAIUU SBIISIOTCS:

a) pa3Mephl yCTporcTBa 0TOOpakeHuss UHPOPMAIIUU U YyBCTBUTEIHHOCTh

b) ckopocTh "pazBepTKH" PErUCTPUPYEMOTO CUTHAJIA BO BPEMEHHU U JTUara3oH
4acTOT

C) UyBCTBUTEIBHOCTh U IMANA30H PETUCTPUPYEMBIX HACTOT

K HM3KO4YaCTOTHBIM yCTpONCTBaM OTOOpakeHUsI HHGOPMAIIMH OTHOCSITCS:
a) PIEKTPOMEXaHUYECKUE CAMOIHUCIIBI
b) HCTOYHUKH TTEPEMEHHOTO TOKA

C) JaTYHKH



d) ycunurenu

UyBCTBUTEIBHOCTBIO YCTPOMCTB OTOOPAKEHUS U PETUCTPAIUU HH(HOPMAITIH
SIBIISICTCSI:

a) OTHOLICHHE YacCTOThl OTOOPa)KaeMOTO 3JIEKTPUYECKOTO CHTHajlda K €ro
aMIUTATYIE

b) OTHOIIEHHE AaMIUTUTYAbl OTOOpaXEHHOTO CHUTHAJIA K aMIUIUTYAC
0TOOpaXKaeMoro MEKTPUYECKOTO CUTHAIA

C) TMPOW3BEACHHE AaMIUTUTYIbl OTOOPKEHHOTO CHUTHAJA W aMIUIMTYAbBI

0T06pa>1<aeM0r0 QJICKTPUICCKOI'O CUTHAJIa

3aBucuMocTh  Kod(¢duuuenta  yysctBuTenbHoctn  (K)  ycrpoiicTBa
OTOOpaXeHHsI W perucrpanuu WHGOpPMalUUU OT YacTOThl OTOOpPa)kaeMoro

ANIeKTpUUecKoro curnana (f) umeer BuI:

KonTyp naunenta B anmnaparax YBY - Tepanuu 1 MHIYKTOTEPMUH:
a) MOJKJIIOUEH HEMOCPEICTBEHHO K aHOJHOM LIeTH reHepaTopa
b) MHIYKTUBHO CBsI3aH C KOJeOATeIbHBIM KOHTYPOM T€HEepaTopa

C) BKJIFOYCH B ICIIb CMCIIICHUA TpUOaa

YciioBueM coriiacoBaHusl KOHTYpa NAalMEHTa U reHeparopa B anmapare Y BU
SIBJISICTCSL:

a) aMIUTUTYJHOE YCJIOBHE T€HEpaluu >SJIEKTPOMArHUTHBIX KOJICOaHUU B
KOHTYpE TeHepaTopa

b) paBEeHCTBO YaCTOT AJEKTPOMATHUTHBIX KOJIEOAHUM B KOHTYpE MalleHTa U
B KOHTYp€ reHeparopa

c) ¢a3zoBoe yCIOBHE reHepaIuy dJIEKTPOMArHUTHBIX KOJIGOAHUN B KOHTYpE
reHepaTopa

d) coBmajeHue aMITUTYIHBIX YCIOBUN B KOHTYpE T€HEepaTopa U B KOHTYpE

maryueHTa



JlaTuuKH SBISIOTCS AIEMEHTOM:
a) TepareBTUYECKON aIapaTypbl
b) AMarHocTUYECKUX MPUOOPOB

C) 3JIEKTPOCTUMYJITOPOB

Tunosas 610K — cxema 3JIEKTPOHHOT0 AUArHOCTUYECKOTO MPUOOpa BKIIOYAET
B ce0sl clieIyIolIne 00s3aTEIbHbBIE AIEMEHTHI:

a) yCTpOMCTBA ChEéMa — KOHTYp MallMeHTa — YCTPOMCTBO OTOOpaKEHUS U
perucTpanuu uHPopMauu

b) ycuiauTens 31eKTPUYECKUX CUTHAJIOB — YCTPOMCTBA ChEMa — YCTPONUCTBO
O0TOOpaXEHHsI M PETUCTpANU WH(HOPMAIIUN

C) YCTPOMCTBO chEMa — YCWIMTEIb — YCTPOWCTBO OTOOpakKeHUS U

peructpanuu nHHopmaIuu

[Ipu ycuneHurn CUHYCOUIATBHBIX OHJIEKTPHUUECKUX CUTHAJIOB BO3MOKHBI
CJICTYIONINE NCKAKCHHMS:

a) TOJIBKO aMIUIUTY/HBIC

b) TOJBKO YaCTOTHBIE

C) aMIUTUTYJHBIC U YaCTOTHBIC

d) dazoBbie 1 YaCTOTHBIC

TepaneBTUUECKMA METOM, B KOTOPOM BO3JCHUCTBYIOIIMM HA YEJIOBEKA
(dhakTOpoM SBISETCS TIEPEMEHHOE BBICOKOYACTOTHOE DJCKTPHUUYECKOE IIOJIE,
Ha3bIBACTCH:

a) METOJAOM UHAYKTOTEPMUU

b) meronom YBY — tepanuu

C) METOJOM IUaTePMUU

d) MeTo0M ranbBaHH3ALUH



TepaneBTuyecknii MeTon, B KOTOPOM BO3JIEHCTBYIOUIMM Ha 4YeJOBEKa
(akTOpOM SABJISIETCS IEPEMEHHOE BHICOKOYACTOTHOE MarHUTHOE T10J1€, Ha3bIBACTCSL:

a) METOJOM HHAYKTOTEPMHUU

b) meronom YBY — tepanuu

C) METOAOM IMaTEepMHUHU

d) MeromoM ranpBaHH3AIUH

TepaneBTuecKUid METOJ, B KOTOPOM BO3JEUCTBYIOIIMM Ha YeEIOBEKA
(bakTOpoM SABISETCA TEPEMEHHBINM BBICOKOYACTOTHBIM DJIEKTPUYECKUM TOK,
Ha3bIBACTCA:

a) METOJOM UHAYKTOTEPMHUU

b) meronom YBUY — tepanuu

C) METOAOM UaTEepMHUU

d) MeTomoM ranpbBaHH3AIUH

TepaneBTHUUeCKHiI METOA, B KOTOPOM BO3JCHCTBYIOIIMM Ha YEJIOBEKa
(hakTOpOM SIBJISIETCS MOCTOSIHHBINA YJISKTPUUECKUN TOK, Ha3bIBACTCS:

a) METOJI0M UHAYKTOTEPMUU

b) merogom YBY — tepanuu

C) METOJIOM IUaTePMUU

d) MeromoM ranpbBaHHU3AIINH.

OueHouHbIe cpeACcTBA AJsl TEKYyLIel aTTecTaluu

Tekymiass arrecranus CTYJEHTOB N0 JUCHUIUIMHE «MeauuuHckas
AJIEKTPOHMKA» MPOBOJAUTCS B COOTBETCTBUM C JIOKAJIbHBIMA HOPMATUBHBIMU aKTaMU
JABO®Y wu saBusercs oOs3aTenpHOi. Tekymas arTecTtanus IO JUCHUILUIMHE
«MeaunuHcKas 3J1eKTPOHUKA MPOBOJUTCA B OpME KOHTPOJBHBIX MEPONPUSITUI
(YycTHOrO ormpoca, 3allMThl KOHTPOJIBHOH paboTHI, AOKJIaAa-TIPE3CHTAIMH) TIO

OLICHUBAHUIO (baKTI/IIICCKI/IX PE3YJIbTATOB O6y‘I€HI/I$I CTYACHTOB M OCYHICCTBJISACTCA



BEYLIUM MPEIOIaBATEIEM.

OObeKTaMM OLICHUBAHMS BBICTYTIAIOT:

- y4yeOHas JAHMCHMIUIMHA (AKTHBHOCTh HA 3aHATUAX, CBOEBPEMEHHOCTb
BBITIOJIHEHMSI PA3IUYHbBIX BHUJIOB 33JaHHM, TOCEIAEMOCTh BCEX BUJIOB 3aHATUN IO
aTTECTYEMOM AUCLUIUIUHE);

- CTENIEHb YCBOEHUS TEOPETHUECKUX 3HAHUM;

- YpOBEHb OBJIAJICHUS MPAKTUYECKUMU YMEHHUSIMHM U HABBIKAMHU 10 BCEM
BUJaM Y4eOHOI paboThI;

- pe3yJIbTaThl CAMOCTOATEIBHON PAOOTHI.

KoHTposibHbIE BONPOCHI 17151 TEKYIIECH aTTecTaluu

1. Hcrounukn OHOCHTHAJOB 3JeKTpudeckoil mnpuponbl. [lonarne o
ounonorenuuanax (bIl). Dnexkrpuyeckue xapakTepuCTUKU UCTOUHUKOB BIT.

2. DneKTpudecKre AaTYMKU B MeauuuHe. [ [puHiun padoTel, yCTpOKCTBO,
pa3HOBHUIHOCTH. [TapaMeTphl TaTYNKOB U TOMEXH, CBSI3aHHBIE C UX TPUMEHEHUEM.

3. Knaccudukanmsa mnoMex Tmpu 3NEKTPOPHU3NYECKUX HU3MEPECHUSIX.
[IprurHbI, IPUMEPHL.

4. CropoHHHE TIOMEXH TIpU DBIEKTPOPU3MUECKUX HU3MEPEHUSIX Ha
6roo0bexTe. CriocoObI 3aUTHl OT CTOPOHHUX TTOMEX.

3. MeTtonuueckre TOMEXH MpU SIAEKTPOPUZHUESCKUX H3MEPEHUSX Ha
0noo0nexTe. CnocoObI 3aIIUTHl OT METOANYECKUX [TOMEX.

6. CTpykTypHas cxema u3MepuTenss OnonoreHuanoB — ycuiurens bIl
(YBII). TpeboBanus k xapakrepuctukam Y BbI1.

7. [Tonsitue 06 ananoro-unudpoBom npeodpazoBaHuu. Juckperusanus u
kBaHTOBaHUE. AnieptypHoe BpeMms. Kiaccudukanus ATIIL.

8. Cratnueckue napamerpel ALIL Jlunamuueckme mapametrpsr ALIIL
[Iymbr AL  CrpykrypHas cxema, NOPUHUUI JEWCTBUS U IMAapaMETPbI
napaenbHbix ALIl. O6mactu npuMeHeHus.

9. AIIIT mocnemoBaTeIbHOTO CU€Ta U MOCIIEI0BATEILHOTO MPUOTUKEHHUS.
CtpykTypHass cxema, TMPUHIUI JEHCTBUSA, MapaMeTpbl M  OCOOEHHOCTU

nocienoBaTenbHbiX AL paznuunoro tuma. O6sacTi MPUMEHEHUS.



10.  Mmnuorocrynenuarsie  AI[Il. MHOroTtakTHble MOCJ€I0BaTEIbHO-
napayenbabie ALIL. Koneepubie ALL. CTpykTypHas cxema, HpyUHIKI JICUCTBHUS,
napaMeTpsl U 0COOEHHOCTU mocienoBaTenbHo-napaenbubix AL pasnuganoro
tumna. O6mnactu npumenenus. He BBogum

11.  Huterpupytomue ALII kak cnoco® 60pbObI ¢ IIIyMaMu ¥ TOMEXAMHU.
Nurterpupyromue curma-aensta ALIL u ux paznoBuanoctu. CTpyKTypHas cxema,
NPUHIMI JIEUCTBUS, MapaMeTpbl U ocobeHHocTu curma-aenbta ALl O6nactu
MPUMEHEHMUSL.

12.  Tlonstue o uudpo-aHanoroBom mnpeodpazoBanuu. CraTruueckue
napametrpbl I[AIl. Jlunamuueckue mapametpbl LIAIL. Illymsr ITAIL. OGnactu
MPUMEHEHMUSL.

13.  CrpykTypHbl€ CX€Mbl, TpUHLMI naeicTBUsi U mapamerpbl LIAIT ¢
CYMMHPOBAHHEM BECOBBIX TOKOB. OCOOEHHOCTH CXEMOTEXHUYECKUX PELICHUI.

14. Tloustue o MukpokoHtposuiepax. Kmaccudukamus u crpykrypa MK.
Hasnauenune cTpykTypHbIX 351eMeHTOB MK 1 X pa3HOBHUIHOCTH.

15. Tloustue o mpoueccopHoMm siape. Kiaccuduxaiuss apXuTeKTypbl
npoueccopHoro sapa. CocTaB W Ha3HAYEHUE CTPYKTYPHBIX JJIEMEHTOB
IIPOLIECCOPHOTO SAPA.

16. RS- u UART-nporokonsl oOmeHa jaHHbIMHA. Ha3zHaueHue.
OpraHuzanusi ¥ XapakTEPUCTHKUA MPOTOKOJOB Ha (U3UYECKOM YpPOBHE.
Oco0eHHOCTH OpraHU3aliy MPOTOKOJOB Ha JIOTMUYECKOM YpPOBHE U YpOBHE
TIPUIIOKEHU .

17. USB-npotokon oOmeHa naHHbiMH. Hasnauenue. Opranuzauus u
XapaKTepUCTUKHU MPOTOKOJIa Ha (u3nueckoM ypoBHE. OCOOEHHOCTH OpraHU3aliu
IIPOTOKOJIA HA JIOTUYECKOM YPOBHE U YPOBHE MPHUIIOKEHUM.

18. I12C- wu CAN-mporokonsl oOMmeHa naHHbIMH. Ha3HadeHwue.
Opranuzarnusi ¥ XapakTEPUCTHKHA MPOTOKOJOB Ha (HU3MYECKOM ypPOBHE.
OcoOEHHOCTM OpraHu3aluy MPOTOKOJOB HA JIOTUYECKOM YPOBHE U YPOBHE

MIPUJIOKEHHM.



19. 3agaun umMdpoBod GuUABTpAIMM B MEAUIUHCKUX AJIEKTPOHHBIX
cucremax. [lomexu W MIyMBl Kak CIy4alHbIE TPOLECCHI. bENbll MIyM W €ro
bunbTpanus. Y cuiaeHue IyMoB Mpy (pUIbTPALINU.

20. IloHsTHE O HEPEKYPCUBHBIX M PEKYPCUBHBIX IU(GPOBBIX (PUIbTpPaAX.
CTpyKTypHBIE CXeMbI IU(PPOBBIX PUIBTPOB.

21. HWwmmynbcHas peakius uaeajlbHOro U peajbHoro (puibTpa, HOHATHE O
yactore HallkBucTa ¥ TJIaBHOM 4YacTOTHOM juaria3oHe. JSIBienue ['nbOca u
MIPUMEHEHNE BECOBBIX (DYHKITHH.

22.  OnrumanbHas dbunpTpanms. Tpu OCHOBHBIX KpUTEPUS
ONTUMAJIbHOCTU. YCIIOBHE ONTUMaJIbHOCTU. (CuCTEMa JIMHEMHBIX YpPaBHEHUU
¢unbTpa Konmmoroposa-Bunepa.

23. Drambl METOJUKH PacyeTOB HEPEKYPCUBHBIX HU(PPOBBIX (PHUILTPOB.
Pacuer xondduimeHToB, UMITyIbCHASI PEaKIMs, YaCTOTHAs XapaKTePUCTHKA Ha
npumepe ¢uibrpa MHK 1-ro mopsinka.

24.  OxapakTepu3yMTe OCHOBHBIC THIIBI JaTYMKOB, HCIOJIB3YEMBIX B
MEUITMHE U OMOJIOTHH.

25. Jlaiite ompeneneHue BeJIWYMHAM: TMOTPEIIHOCTh MpeoOpa3oBaHus,
TOYHOCTh U AUAMNA30H, IOPOT YyBCTBUTEIHHOCTH.

26. UM3meputrenbHble  LENH  NPIMOrO W YPAaBHOBEUIMBAIOUIETO
npeodpa3zoBaHusl.

27. Oxapaktepu3yiiTe yCTPOMCTBO M OCHOBHBIE MapamMeTphl 3JIEKTPOJIOB
ANEKTpOKapAuorpadoB U EKTpodHIehaTorpadoB, METATUIECKUX U CTEKJISTHHBIX
ANEKTPOJOB JJI PETUCTPALMY BHYTPUKIIETOUHBIX U MEMOpPaHHBIX OTEHIIMAJIOB.

28. Pe3ucTUBHBIE JATUYHKHU.

29. TlonynpoBogHUKOBBIE (PoTONpPEeoOpa3zoBaTed U UX HUCIOJb30BAHUE B
MEIULMHCKOU anmnaparype.

30. OxapakrepusyiTe 0071aCTH MPUMEHEHHS TEPMOJATUUKOB B MEIUIIMHE.

31. IIbe3odyiekTpuyeckre  mpeoOpazoBaTeM:  NPUHIUN  JEUCTBUA,
KOHCTPYKIIMH, THUIIOBOE INPUMEHEHHWE B TEPANEBTHUYECKOM M JUArHOCTUYECKOU

arrmaparype.



32. TIlomyunTe OCHOBHBIE COOTHOIICHMS, XapaKTEPHU3YIOLIHE AEHCTBUE
00paTHBIX CBsI3€i HAa MapaMeTPbl U3MEPUTEIHHOTO YCHIUTEIIS.

33. Onuimmre yCTpOMCTBO U NPUMEHEHUE U3MEPHUTEIBHBIX MOAYISTOPOB U
JIeMOAYJATOPOB.

34. IlpuBenure U OOBACHUTE TUIOBBIE CXEMbl (PUIBTPOB B ammaparype
OMOMEANIIMHCKOTO Ha3HAYEHUSI.

35. OxapakTepu3yWlTe OCHOBHBIE CXEMBbI TOCTPOEHUS TEHEPATOPOB.

IIpuMepHbIN NTepeYeHb BONMPOCOB K 3a4eTy
B 6 cemecTpe

Tema 1. Benenue. OCHOBHBIE TEPMHMHBI U IOHATUS 3JIEKTPOTEXHUKH H
AIEKTPOHUKH

1. ba3oBble 3aKOHBI JIEKTPOHHON TEXHUKH.

2. OCHOBHbBIC TIOHSTHS, XaPAKTEPUCTUKH U COOTHOIICHUS: KOA(DPUIIEHT
nepenayu, GUabTpalys HIKHUX U BEPXHUX YaCTOT.

3. OnepalUOHHBIA YCHUJIUTENb KaK OCHOBAa DJIEKTPOHHBIX YCTPOMCTB.
OcHoBHble XxapakTepucTuku OVY: BXOIHOE H BBIXOJHOE COIPOTHUBIICHUS,
HaIpsHDKEHUST CMEIIeHUsT W Jpeiida, BXOIHBIE M BBIXOJHBIE TOKH, YaCTOTHBIC
CBONCTBA.

4. CrpykTypHas cxeMa u3Meputenss OuonoTeHuuanoB — ycuiautens bII
(YBII). TpeboBanus k xapakrepuctukam Y BI1.

5. JIuHeiiHble U HEJIMHEWHbIE aHAJIOTOBbIE CXeMbl Ha 0a3ze aHanoroBbix OV:
MHBEPTUPYIOIINE U HE HHBEPTUPYIOLINUE YCUIUTEIH,

6. JIuHeitHbIe U HEMHEWHBIE aHAIOTOBBIE CXeMbl Ha 06a3e aHaoroBbix OV:
CyMMAaTOpPhbl, UHTETPAaTOPhI, AKTUBHBIC (PUIBTPHI, KOMIIAPATOPHI.

7. OCHOBHBIE TIOHSTHS, XapaKTEPUCTUKU U COOTHOIICHUS: KOd(DPUIEeHT
ycwienus nuddepeHnranbHOro curHana, kKodhduiueHT ocinabieHus cuHba3zHOTOo
curHaia, Ko3QQUIMEHT pexKEKINH, YACTOTHbIE CBOMCTBA.

8. NHCTpyMEHTAJIbHBIN YCUIIUTEIIb, PACUET TAPAMETPOB.



Tewma 2. [lonsiTue 0 curHagax OMOJIOrMYECKOTO MPOUCXOXKIAEHUS (2 yac).

1. M3nydeHus yenoBeka v Moposkaaroiue Gu3snueckue moss, UCrojib3yemMble
U1l AMaTHOCTHKH U TepaIHH.

2. Krnaccudukamuss mo BHIY NEPBHUYHBIX CHTHAJIOB (OMOMOTEHIMAIIBI,
AIIEKTPONPOBOJIHOCTh, ~ OMOMEXaHWYECKME M aKycTHueckue  IPQeKTsl,

OMOMAarHeTu3M U JIp. BUbl U3ITyYeHUH U (PU3NYECKUX TOJIEH).

Tema 3. buonoreHnuuansl kak ocHoBHOM Bua bC u nx usmepenue (2 gac).

1. DnexkTpuyeckoe TOJIE - OCHOBA IPOSIBIICHUS >KU3HEIAEATECIbHOCTH.
[IpoucxoxaeHre OMONOTEHIIMAIOB, SKBUBAJICHTHAs cXxeMa ucTouHuka bII.

2. BII paznuuHbIX PyHKITMOHAIBHBIX TPYIII KU3HEACITEIHHOCTH: UX (opma,
AMIUTUTYIHBI W YaCTOTHBIM Juamna3oHbl nposiBiaeHus. CrocoObl U TPOOIEMBbI
peructpanuu bII.

3. DneKkTpoasl Kak JaT4uku Tpu peructparuu bIl: Buapl, ocoOeHHOCTH
peanu3aluu, SKBUBAJICHTHBIE CXEMbI, METPOJIOTUYECKHE TPEOOBAHUS.

4. DneKTpOIHBIM MOTEHIMAN KaK (aKTOp CHUCTEMATUYECKOW M CiaydailHOU
MOTPEIIHOCTA U3MEPEHUS.

5. O0o6mieHHas 3kBUBaieHTHas cxeMa uaMepenus bII ¢ Ouooonekra.

Tema 4. [Tomexu npu U3MEPEHUSX HA OMOJIOrMYECKUX 00beKTax (2 yac)

1. Ilpupoma ¥ WCTOYHHKK TIOMEX TMPU BICKTPOPUIUOTOTHIECKUX
HCCIIETOBAHUIX

2. Knaccudukamus BIl Ha ocHOBe 000OIEHHOW IKBUBAJICHTHOW CXEMBI
U3MEPCHUS.

3. OpraHu3alMOHHBIE W METOJOJIOTUYECKUE TYTH WCKIIOYEHUS] WU
ocJjiabJIeHus ITOMeEX.

4. TpeGoBanus kK BXoAHBIM 1iernisiM MII: BxoaHOE conpoTHBIeHUE, pa30aiaHc



BXOJHOI'0O COIIPOTUBJICHHUA, KOE)(b(I)I/IHI/ICHT ocjabJieHus CI/IH(baBHOFO CHUT'HAJIa,

KOA(PPUIIMEHT PEKEKITUU.

Tema 5. CxeMOTeXHUKA UCKITFOYEHHUS WK OCIa0ieHus moMex (2 yac)

1. AnmapatHble MeTOAbl OOpPaOOTKM OWOMEAMIIMHCKMX CHTHAJOB Kak
CPEIICTBO OOPHOBI C TTOMEXAMH.

1.1. DkpanupoBanue ¢ 3anynenueM yepe3 OC

1.2. ITpumeHeHHE COMACYOMNUX U HHCTPYMEHTAIBHBIX YCHUIIUTEIEH

1.3. CornacoBaHue CHEKTPAJbHBIX CBOWCTB CHUTHaJla C YacCTOTHBIMHU
XapaKTEPUCTUKAMU yCUIIUTENEH (aHaoroBasi GuibTpaius),

1.4. Ilpumenenue TpaHcPpopMaTOPHBIX U ONTHUECKUX MpeoOpa3zoBaTelieil.

2. OO000uIeHHBIE SKBUBAJIECHTHBIE M CTPYKTYpHbIE cXeMbl. OCHOBHBIE
xapaktepucTuku. CoOctBeHHbIE HTyMbI OY.

3. IlpumeHeHHEe BCIIOMOTaTENbHBIX YCTPOMCTB: BTOPUYHBIE HCTOYHUKH
MUTaHUsA, YCTPOUCTBA KAIMOPOBKHU, YCTPOMCTBA 3AIUTHI OT MEPEHAINPSHKEHUS 110

BXOJY.

Tewma 6. [ludposas punbTparus kak cpencTBo ociadiaeHus: momex (2 gac).

1. Hudpossie ¢unstpsl (LID). O6mme moustus: HIUD (KUX-bunstpsi),
PH® (BUX-dunbtper). 2. OcHoBHble noctouHcTBa [[®D. UMnynscHas peaxuus
¢unbTpoB. OYHKIUSA OTKIIMKA.

3. Onpenenenre uMNyJbCHOM peakiuu. [lepegatounbie GyHKIMM QUIBTPOB.

4. YactoTHble XapakTepuCTUKH (QuibTpoB. OOmue mnousTHs. OCHOBHbIE
CBONCTBA.

5. B3aumHasi KOHBepTaLMs TUIIOB (UIBTPOB. THUIOBBIE METOJBI pacuera U
ONTUMH3AIUHU (HUITBTPOB.

6. IloHsTHE O: TJIABHOM YaCTOTHOM JIMamna3oHe, yacTotre HaiikBucra, ssBJIeHUN
['nbca, BeCOBbIX PYHKIUSX.

7. Ctpykrypusie cxemsbl L{D. ['padst dunsTpos. Coenunennst GuibTpoB.

8. OuibTpbl ciay4yallHbIX cuUrHaioB. dusmyeckas CyHIHOCTb (PUIbTpalUu



ITYMOB U ITOMEX. 9. OcoOnIe BUbI (1)I/IJII>Tp0BI CrJIa’KMBAroOninue, OIITUMaJIbHBIC.

Tema 7. OO6oOmeHHas CTPyKTypHas cxemMa 23yekTpoHHoro MII
AIEKTPOGU3NOIOTHYECKOT0 Ha3HaYeHUs (2 Jac)

1. O600menHas ctpykrypHas cxema smektpoaHoro MII. Kommonentsr MIT
B CTPYKTYype, KpaTKasi XapakTepucThka (GyHKIMI, CBONCTB U TpeboBanuii. Ocolbie

1 00IIMe KOMITIOHEHTHI CTPYKTYpbl MIL.

Tema 8. MUKpPOKOHTpOJUIEPBI KaK CpPEICTBO HHTEIUICKTyallu3aluu

MEJIMIIMHCKON TEXHUKH JIF0OOTO ypoBHS (2 yac).

1. Ucropus pasButus MuKpokoHTposuiepoB (MK), ux mecrto, posib u
NEPCIEKTUBBl B 00pabOTKEe METUIIMHCKUX cUrHanoB. Knmaccudukanus meneBoro
HazHaueHns MK mo pazmepy naHsbeix (8-mu, 16-u, 32-X) U CTpyKType KOMaHA
(CISC u RISC).

2. IlonsTne O NMPUHCTOHCKOW W TrapBapackoi apxutekrype MK. Bugsl
namsaTi B MK, Ha3HaueHue 1 0COOEHHOCTH.

3. IlonsATHE O CTPYKTYpPE U OPraHU3AIIH IPOLECCOPHOTO siApa: apupMETHKO-
JIOTUYECKOE YCTPOWCTBO, AKKYMYJISITOPBI, IIUKIMYECKOE CIBUTOBOE YCTPOMCTBO,
JIOTIOJIHUTEbHBIA YMHOKUTEIb-CYMMATOp, IIMHHAS CTPYKTYpa.

4. Buytpennee ycrporictBo MK Ha npumepe MK AT91SAM7256.

5. OcHOBBI cOBpeMEHHOTO ITporpaMMmupoBannusg MK: nporpamMmmupoBanue Ha
BBICOKOM YPOBHE, Pa3HOBUJIHOCTH KOMIMIATOPOB (Kak mporpaMmmHubie naketsl [AR,
Keil, GCC,), cocTaB makeTa UCXOJIHBIX TEKCTOB.

6. IloHsTHEe O MpPOrpaMMHO-aNNapaTHBIX CPEACTBAX OTJIAAKH MPOrpamMm U

3arpy3ku B [II13Y MK.

Tema 9. Uurtepdeticel nudpoBoro ooMeHa JaHHBIMU. 3akitoueHue (2 yac).

1. Ilpumenenne oomMeHa JaHHBIMU B IIU(poBOM (hopmaTe Kak HEOOXOIUMOe



ycimoBue pa3sutusi MII, kak Ha BHyTpeHHEM YypoBHE (MEXMHKPOCXEMHBIH,
MEKOJIOUHBIN), TaK ¥ BO BHE.

2. IlepcrneKTUBHOCTh IOCJIENOBATEILHOTO OOMEHa, (QU3NYEeCKuil u
JIOTUYECKHUIA YPOBHU OpPTaHU3AIIHH.

3. Hlupoko pacmpoCTpaHEHHBbIE MPOTOKOJBI MOCIEA0BATEILHOTO OOMEHa:
UART, RS232C, RS485, USB, 12C, CAN — wuctopusi pa3paboTKu W aBTOPHI,
OCHOBHOE HAa3HAYCHHE W TEXHHUYECKHE MapameTphbl, OCOOEHHOCTH (PU3MUECKOTO U
JIOTUYECKOr0 YPOBHEH OpTraHU3allHH.

B 7 cemecTpe

Tema 1. BBegenue. DnekTpruueckue n3MepeHust B MeMuuHe (2 yac).

1. JIaTYMKH HEINCKTPUYCCKUX BEIMYMH, PETUCTPUPYEMBIX SJIEKTPOHHBIMH
npubopaMu W HX HUCMONb30BaHWEe B MeauinHe. (OCHOBHBIE CBEICHUS O
M3MEPUTETHHBIX MTPeo0pa3oBaTemsaX U UX KiacCu(UKaIus.

2. [IlorpemHocT mpeoOpa3oBaHUs, TOYHOCTH M JIMAMA30H, IOPOT
qyBCTBUTEIHHOCTH. OOIINN MPUHITUTT JOCTIKEHUST HAMOOJbIEeH 3((HEeKTUBHOCTH
CpPEIICTB UBMEPECHUN.

3. [IpunHtum cormacoBaHusl COMPOTUBIICHUN TIpeoOpa3zoBaTeIei.

4. 3mepuTenbHBIE IEMY MPSIMOTO0 U YPaBHOBEIIMBAIOIIETO MPE0Opa3oBaHUsI.

JlnHamMuyeckre CBOMCTBA CPEACTB U3MEPEHUM.

Tema 2. JlaTunku, mpeoOpazoBaTesid, CEHCOPhI U UX ABOJIONUS. (2 yac)

1. DnexTpoabl M MHUKPOAIEKTpoAbl. Pe3uctuBHBIE W (POTO JATUMKH.
[TomynpoBOTHUKOBBIE, TEPMODIJICKTPUUECKHE u IIbE303JIEKTPUUECKHE
npeoOpazoBarenu. [IpuHIMN nEHCTBUS, YCTPOMCTBO, XapaKTEPUCTUKH U 00JIacTh
IIPUMEHCHMUSL.

2. JIaTYMKU HERJIEKTPUUYECKUX BEIUYUH, PETUCTPUPYEMBIX SIEKTPOHHBIMU
npubopaMu W HX HUCHONb30BaHWEe B MeauiuHe. (OCHOBHBIE CBEICHUS O

U3MEPUTEIBHBIX MPEe00pa30BaTeIsIX U UX KiIacCUUKAIIS.



3.IlorpemHocTd  mpeoOpa3oBaHUs, TOYHOCTb M  JWANa30H, [OPOT
YyBCTBUTEIHHOCTU. OOIUN MPUHIMI JOCTHKEHUS HauOOoJbIeH 3(pHEKTUBHOCTH
cpencTB u3Mepenuil. [IpuHiun corinacoBaHusi CONPOTUBIICHUHN TpeoOpa3oBaTeeii.
W3mepurtenbHple 1ENuW MNPSMOrO M YPAaBHOBEIIMBAIOMIETO MpeoOpa30BaHUs.
JInHamMu4eckne CBOMCTBA CPENCTB U3MEPEHUN

4. Panuaumonsbie U (HOTOINEKTpUUYECKUE MPUOOPHI 111 POTOMETPUUECKUX
U3MEPEHU U JIJIsl peruCcTpaliii HHGPAKPACHOTO U yIbTPadUOIETOBOIO U3ITyUEHHUS.
[TomrynpoBOIHUKOBBIE PEHTT€HOATYHKHY.

5. CaeroBble, BOJbTAMIIEPHBIE U CIEKTPAIbHBIE XapaKTEPUCTUKU
dotonatunkoB. [IpuMenenue ¢GOTONPUOOPOB B MEAUIIMHCKON 3IEKTPOHHOU
anmnapaTtype u B npuoopax sl OMOXMMHYECKOTO aHanu3a. [1oaynpoBoJHUKOBBIE
doronpuemMHrukr. DOTOINEKTPUUECKUE YMHOKUTEIH, CXEMbl MX BKIIOYCHUS U
o0JacTu MPUMEHEHUS.

6. OOnactu TpPUMEHEHUS TEPMOJATUYMKOB B MEIUIIMHE. IJIEKTPOHHBIC
MEAWIIMHCKUE TEPMOMETPHI. YCTPOMCTBA TEPMOPETYJISIMN B OMOXMMHUYECKUX
nabopatopusx. [I[pumenenne GpoTogaTINKOB, YyBCTBUTEIHHBIX K MH(MPAKPACHOMY
U3ITYUYEHUIO, 111 U3MEPEHHSI TEMITEPATyPhl KOKHBIX TOKPOBOB.

7. llpuHIMII JEUCTBUS UM YCTPOMCTBO MEIUUMHCKHUX TEIJIOBU30POB.
TepMoaHeMOMeTpUUECKUE HW3MEPUTENN JIETOYHOM BEHTWIALUU. DJIEKTPOHHBIC
MEAUIIMHCKIE TEPMOMETPHI.

8. ®usnueckas npupojaa nbe3odpdexra. Koncrpykunu npeodpazoBaTenei.
Crerumyeckue morpemHocTd. [1pe3037eKTpuuecKkne JaTIUKH YIbTPa3ByKOBOTO
U3Ty4eHUs] Ha OCHOBE THUTaHaTa Oapus, UCTIONb3yeMble B Y3 TepaneBTUUECKONW U

JIMarHOCTUYECKOW anmaparType.

Tewma 3. Ananoro-mudposie mpeoOpa3zoBaTesu (2 yac)

1. Amnanoro-uudpossie mnpeodOpazoBarenu (ALIl) kak ycrpoiicTBa

npeoOpa3zoBaHus  «HampspkeHue-koa». OcHoBHbie — xapaktepuctuku — ALIL:

paspelnaronias CrnocoOHOCTb, HANpPSKEHUWE IOJHOW IIKajbl, HayajdbHas TOYKa



npeoOpa3oBaHus, Al KBAHTOBAaHUS, HWHTErpajbHas W JauddepeHuanbHas
HEJIMHEWHOCTH, ITyMbl KBAHTOBAHHUS, alIEPTYPHOE BPEMHI.

2. Knaccudpukanus ALl mo cxeMOTEeXHHYECKUM MPHUHIUIIAM MOCTPOCHUS
npeodpa3zoBaHuUsl. OcobeHHoCcTH CUTMa-JebTa-IpeoOpa3oBaHuUs Kak
COBPEMEHHOT'0 ammapaTHOrO CPEACTBA IMOAABICHUS IIYMOB KBAHTOBAaHUS NpU
BBICOKOH pa3pemIaromiei cnocoOHOCTH.

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

1. Hudpo-ananoroeie mnpeoOpazoBatenu (LIAIl) kak ycrpoiicTBa
npeoOpa3oBaHusl  «koA-HampspkeHue». OcHOBHble — xapakrtepuctuku — LIAIL

CxemorexHnueckue nmpuHOunsl nocrpoenus LIAIL

Tema 5. OyHKIMOHAIBHBIE Y3JIBI JIEKTPOHHBIX YCTPOMCTB MEIULIMHCKOTO

Ha3HavyeHus (2 4Jac)

1. U3mepurensubie ycunutend. OOpaTHble CBSI3W M UX NMPUMEHEHHE IS
NOBBILIEHHS SKCIUTYaTallMOHHBIX XapaKTEPUCTUK U3MEPUTENBHBIX YCHIIUTENEH.

2. V3mepuTenpHble MOIYJISATOPBI U AEMOAYIATOPbl. DPuinbTpbl. THUMOBBIE
CXEMbl TMACCHUBHBIX W aKTHBHBIX (UIBTPOB B ammaparype OHOMEIUIIMHCKOTO
HA3HAYECHHUS.

3. 'enepaTopbl ¥ BBIXOJIHBIE KACKAIbl U3yYAIOIIUX YCTPOUCTB. ['eHepaTopsl
C BHEITHUM BO30YKJICHUEM.

4. CornacoBaHue BbIXOJa OKOHEYHOTO KacKaja U U3JIyqarouieil Harpy3KH.

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

1. TunoBble MpUeMbl CXEMHOW peann3aluy U3MEPUTEIbHBIX KaHAJIOB.

2. CTpyKTypHBIE CXEMbI COBPEMEHHBIX MPUOOPOB U anmapaTtoB ToMorpaduu
(ma mpumepe MUT, TT'uT, MPT u nip.) ¢ anexTponHo# 00paboTKoil HHPOPMAIIUH.

3. Peructpupytomue xkananel OKI, 33I, Onoku peorpapuu u
dbonokapauorpadum.

Tema 7. CTpykTypa M CXEMOTEXHMKA TEpANEBTHUYECKUX allapaToB WU



YCTPOUCTB (2 vac)

l. CrpykTypHbBIE CXEMBI COBPEMEHHOM TEPANEBTUUYECKOM almaparypsl
ANEKTPUYECKUMU M MArHUTHBIMM moOJsiMu: ransBanu3aumu, HY, BY, CBY,
JIa3€PHOU TEpaIuU.

2. Cospemennsle anmapatel TMC, TTI'0T crumynsuun.

3. OyHKIWOHANbHBIE y37bl CHJIOBOM YaCTH  BJIEKTPOAIIAPATYPHI
MEIMIMHCKOTO  HAa3HAY€HUsA. YJIbTPa3BYKOBasg TEpANEBTHUUECKAsl TEXHUKA.
DNEKTPOHHBIE JEKTPOCTUMYJIATOPHI TKaHEH, opraHoB. DYHKIIMOHAIBHBIE CXEMBI
CUCTEM.

Tema 17. DnekTpoOe30MacHOCTh CPEACTB MEIUIMHCKUX AJICKTPOHHBIX
JUArHOCTHYECKUX MPUOOPOB U PU3NOTEpaneBTUUECKHX alllapaToB. 3aKioueHue (2
qac).

1. Tunoseie IIPUEMBI CXEMHOMN peanm3anuu obecrnieuyeHus
AIIEKTPOOE30MacCHOCTH (U3HOTEPANIEBTUYECKHUX allapaToB M JIUATHOCTHYECKUX
puOOpoB (TIOCTOSIHHBIN, MEPEMEHHBIN, UMITYJIbCHBINA, BbICOKOYACTOTHBIM, CBY,
KBY, TT'r)

2. TunoBble TPUEMBI TEXHOJOTMYECKOTO M METOJMYECKOTO OOeCreyeHuUs
anekTpooe3onacHocTh. [Ipumepsl obecreueHust JIeKTPOOe30IacHOCTH.

Tema 18. Homelimmme OTKpbITHS W pa3pabOTku B oOmactu (Gu3MKU u
AIIEKTPOHUKH U UX MPUKIIATHOE 3HAUCHUE TSI TPUMEHEHUS B CIIEHIUATU3UPOBAHHOM

000pyZI0OBaHUY U MEAMITMHCKUX U3enusaX (2 Jac).

KpuTepun onieHMBaHUs CTyI€HTA HA 3a4yeTe MO JUCHUILIHHE

«MeauIuHCKaA JTeKTPOHUKA»

ban Ouen
JIBI Ka 3auera/ TpeboBanus K c(hOpMUPOBAHHBIM
(pe |2K3aMeHa | KOMIIETEHLUSIM
WTHHTOBO

I OIICHKM)




OleHKa «OTJIMYHOY» BBICTABISAETCS CTYACHTY,
€CJIM OH TJyOOKO M MPOYHO YCBOMJI MPOTPAMMHBIN
MaTtepual,

HCUCPIIBIBAIOIIIC, IoCJaCaA0BaTCIbHO,

YC€TKO H JIOT'MYCCKH CTpOﬁHO €ro u3jiaracrt, ymccT

«3a4meHo» | TECHO YBSA3BIBATh TEOPHUIO C MPAKTHKOW, CBOOOIHO
/ CHpaBJsIeTCs C 3a/ladaMM, BOIPOCAMH U JIPYTHUMH
«OMIUYHO» | BUJAMH  TPUMEHEHHUS  3HAHWM, TpUYeM  He
3aTPYAHAETCS C OTBETOM TPU BHIOU3MECHCHUU
3aJaHMii, WCHOJB3yeT B  OTBETE  MarepHal
MOHOTpaUUECKOW  JINTEPaTypHl, PaBUIBLHO
00OCHOBBIBAET MPUHSATOE PEILICHUE.
OreHka «XOpOI0» BBICTABISETCA CTYICHTY,
€clid OH TBEPJIO 3HAeT MaTepuaj, TPaMOTHO U IO
CyIIeCTBy  W3jaraer  ero, He  JOIycKas
«3aumeHoy/ | CyIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIPOC,
«xopowioy | IPaBHIBHO TPUMEHSIET TEOPETHUECKUE IOJIOKEHUS
NPy pEIICHUH NPAKTUYECKHX BONPOCOB W 33jad,
BJIaJIe€T HEOOXOANMMBIMH HAaBBIKAMU U TIPUEMAMHU UX
BBITIOJTHEHUSL.
O1eHKa «y/10BIETBOPUTEIBHOY BBHICTABIISETCS
CTYZACHTY, €CITH OH UMEET 3HaHUS TOJIbKO OCHOBHOTO
«3a4meHo» 5
, MaTepHuaia, HO He YCBOWIJI €ro JIeTallel, TOMyCKaeT
HETOYHOCTH, HEJI0CTaTOYHO paBUJIbHBIE
«y00671eme
(bopMyITHPOBKH, HapyIICHHUSI JIOTHYECKOM
OpUMenbHO

»

MMOCJICA0OBATCIIbHOCTH B M3JIOKCHHU IIPOIrpaMMHOI0

MaTcpuralia, HCIIBITHIBACT 3aTPYAHCHUA Ipu

BBIIIOJIHCHUH IIPAKTUYICCKUX pa60T.

«He
3qumeHoy /

«Heyoosne

OHCHKa «HCYOOBJICTBOPUTCIIBHO»

BBICTABJIACTCA  CTYACHTY, KOTOpBIfI HE€ 3HACT

3HAYUTEIBHOM YacTH NPOrpaMMHOr0 MaTepHaia,




HO»

meopuniéeilb

OOJIBIIINMH

JIOTIYCKAeT CYIIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C
3aTpyJHEHUSIMU

IpaKkTHYECKUe padoThI.

BBITIOJTHACT

OueHoYHbIE CPpeACTBA AJS POMEKYTOYHOM aTTeCTANMHU

Kpurepun ouenku:

KpI/ITepI/II/I OICHKH IPC3CHTAIUNU JOKJIa/1a

50-60 61-75 76-85 86-100
IIEHK | OaJuToB O0aioB O0aioB OaymoB
a (Heynosiie (ymoBneTB (xoporio) (OTIMYHO)
TBOPHUTEJIBHO) OPUTEJIHHO)
ConeprkaHre KpUTEpUEB
pute
puu
Tema He Tema Tema Tema
pacKphbITa. packpbITa HE | pacKphbITa. packpbITa
OTCyTCTBYIOT MTOJTHOCTBIO. [IpoBenen MTOJTHOCTBIO.
BBIBOJIBI. BriBoIBI HE | aHAIH3 oe3 | [IpoBenen
. clenaHbl  W/WIM | IPUBJICYCHUS aHaju3 c
c§ BBIBOJIBI HE | JIOTIOJTHUTEIIHON | TPUBJICUCHUEM
dé 00OCHOBAHBI. aureparypsl. He | nonosHuTENbHOM
§ BCE BBIBO/IbI | JINTEPATYPHI.
& caenanbl  w/win | BeIBOBI
000CHOBAHBI. 000CHOBaHHBI.




[Ipencrasn [Ipencrasn [Ipencrasn [Ipencrasn
semast semast semast semasi
uH(popManus uHpopManus He | uHGopMalus He | HHpopMaIus
JOTUYECKH  HE | CUCTEMAaTU3UPOB | CUCTEMATU3UPOB | CUCTEMATU3UPOB
CBs3aHA. He |ana w/mwim He | aHa U | aHa,
HCIIOJTH30BAHBI MOCJIEIOBATEbH | MOCJIEAOBATENbH | MOCIEA0BATEIIbH
npodeccuonaneH | a. Mcnonb3oBano | a. Mcronb30BaHo |2 W JIOTHYECKHU

% bI€ TEPMUHBI. 1-2 0ozee 2 | cBsI3aHa.

E npodeccuonansH | npodeccuonansH | McnoapzoBaHo

=

:3-)( BIX TEPMHUHA. BIX TEPMUHOB. Oonee 5

l:Q: npodeccuoHanbH
BIX TEPMHUHOB.

He Hcnonp3o Hcnonp3o [Tupoko
HCITOJTH30BAHBI BaHBI BaHBI WCITOJTb30BAHBI
TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTUH
Power Point. | Power Point | Power Point. He | (Power Point u

o bonbiie 4 | vactuyHo.  3-4 | 6onee 2 ommOOK | Ap.).
E OIMO0K B | OIITMOKH B|B OTCyTCTBYIOT
% MIPEACTABISIEMON | MPEACTABISIEMON | MPECTABISIEMON | OMTUOKA B
= o
S} uHpopMarmu. uHpopMaruu. uHopMarmu. IIPEACTABIIIEMOM
uHbOpMaInu.
S Her Tonpko OTBeThl HA OTtBeThl Ha
OTBETOB Ha | OTBETHI Ha | BOMPOCHI MOJIHBIE | BOMPOCHI
_ BOITPOCHI. AJIEMEHTApHbIE | W/WJIM YaCTHYHO | TIOJHBIE, C
§ BOITPOCHI. TIOJTHBIE. IPUBEICHUEM
S g MPUMEPOB /WU
E MTOSICHEHH .
A

KpI/ITCpI/II/I OLICHKH AO0KJIaaa, BBIIIOJIHCHHOI'O B (bOpMC IMpE3CHTAlUN:




100-86 6as10B BBICTABIISACTCS CTYJEHTY, €CII CTYJICHT BBIPa3HJl CBOE MHEHHE
no cGopMyJIUpPOBAHHON MpoOJieMe, apryMEHTUPOBaJI €ro, TOYHO OIPEICNIUB €e
coJiepikaHue U coctapisitonue. [IpuBeeHb! TaHHbIE OTE€YECTBEHHON U 3apyO0ex HOM
JUTEPATYpPhl, CTATUCTUYECKUE CBENIEHUA, MH(OpMAIUMs HOPMATHUBHO-IPABOBOIO
xapaktepa. CTyOeHT 3HaeT W BJIAQJCET  HABBIKOM  CaMOCTOSITEIbHOU
UCCIIEIOBATENbCKOM paboThl MO TEME HCCIENOBaHHS; METOAAMH U IpUEeMaMu
aHaIM3a TEOPETUYECKUX W/WIM MNPAKTUYECKUX AaCHEKTOB M3ydyaeMOW O00JacTu.
DaKTUYECKUX OIIMOOK, CBSI3aHHBIX C TIOHMMaHUEM MPOOJIEMBbI, HET;, TPpapUIECKU

paboTa oopMieHa PaBUILHO.

85-76 OGammoB - paboTa XapaKTepU3yeTCsS CMBICIIOBON [EIHLHOCTBIO,
CBSI3HOCTBIO M TIOCIICIOBATEIIPHOCTHIO M3JIOKCHUS; TOMYIIEeHO He Oonee 1 ommoku
npu OOBSCHEHWH CMBICIA WM COAepKaHus mpobiemMbl. J[ns aprymeHTanuu
IIPUBOJIATCS JTaHHEIE OTEUYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[TpoleMOHCTPUPOBAHBI HCCIICOBATEILCKAE YMEHHS M HaBBIKH. (DaKTHYECKHX
OIMOO0K, CBS3aHHBIX C TOHUMaHUEM MPOOJIeMbl, HET. JlomyIieHb 0/1HA-1BE OIUOKA

B 0hopMIIeHUU PAOOTHI.

75-61 Gamn - CTYOEHT MPOBOJUT JIOCTATOYHO CAMOCTOSITEJIIBHBIA aHAIN3
OCHOBHBIX ATallOB U CMBICIIOBBIX COCTABJISIOMIMX MPOOJIeMbl; TOHUMAET 0a30BbIC
OCHOBBI U TEOPETUYECKOE 00OCHOBAaHKE BHIOpaHHOM TeMbl. [[puBIeYeHBI OCHOBHBIC
WCTOYHUKH IO paccMaTrpuBaeMoi Teme. JlomymieHo He 6osiee 2 OmuOOK B CMBICIIE

WM COJIEP’KaHuU MPoOIIeMbl, 0hOPMIICHUH PaOOTHI.

60-50 GamioB - ecnu paboTa MpeNCTaBIsIET COO0OM MepecKa3aHHBbIN WU
MOJHOCTBIO TIEPEMUCAHHBIM HCXOAHBIM TEKCT, 0e3 Kakux Obl TO HH OBbLIO
KOMMEHTapueB, aHam3a. He packpbiTa CTpyKTypa U TEOpEeTUUECKasi COCTaBIISIONIAs
tembl. JlonmymieHo Tpu uiu Oosiee TpeX OMIMOOK B CMBICIOBOM COJIEpKaHUU

packpbIBaeMoi poOsieMbl, B 0pOpMIIEHUN PaOOTHI.
JIaHHBIE /151 yUeTa yCIeBaeMOCTH CTYIeHTOB

Tabnuia MakCUMaTbHBIX OQJIJIOB 10 BUJIaM YYEOHOU A TEIbHOCTH



1 4 5
[IpakTuyeckue CamocrosiTenbHas
Cemectp
3aHATUS pabota TECT
1,2 54 36

IIporpamma oneHMBaHUA Y4eOHOI 1eATEJIbHOCTH CTyI€HTA

[TocemaemMocTh, ONPOC, aKTUBHOCTh U Jp. 3a oJuH cemectp — oT 0 mo 30

OaJLIOB.

[IpakTrueckue 3aHATHS

KOHTpOJ'IB BBITIOJIHCHH A ITPAKTHYCCKUX BaHaHI/Iﬁ B TCYCHHUC OJHOI'0 CEMECTpPa

- ot 0 no 30 GasuIoB.

CamocrosiTenbHas padboTa

[TogroroBka 1 pedepara M oryera Mo MOJATrOTOBJICHHOMY pedepaTry

(moxmaz (ot 0 o 5), oTBeTHI Ha Bompock! 1o pedepaty (ot 0 10 5 6amios),

orieHka pedepara no coaepxkanuto (ot 0 1o 10 6amwios)). MakcumansHo 20

0aJlIOB.

ABTOMaTI/BI/IpOBaHHOC TCCTUPOBAHUC

He npenycmorpeno.

Jpyrue Buabl yueOHON ASITENbHOCTH

He npenycmorpeno.

[TpomexxyTouHasi aTTecTaluus

[Ipu npoBeIeHNN TPOMEKYTOUYHOU ATTECTALIUU

OTBET Ha «OTJIHUYHO» olleHnBaeTcs ot 31 no 40 6aymios;

OTBET Ha «Xopo1o» oreHnBaercs ot 21 g0 30 6amios;

OTBET Ha «YyJIOBJICTBOPUTEIILHOY OlleHuBaeTcs oT 11 1020 6amios;

OTBET Ha «HEYAOBJIETBOPUTENILHOY» olleHnBaeTcs ot 0 1010 6amos.



Takum 00pa3zoM, MaKCMMaIbHO BO3MOXHasi CyMMa OaJljIoB 3a BCE BUJIbI
y4eOHOM JeATeNIbHOCTH CTyAeHTa 3a | ceMecTp 10 JUCIHUIUIMHE

«MenuuuHCKas IeKTpoHUKay cocTariseT 100 6amios

Ilepecuer IIOJIyYEHHOHU CTYIAEHTOM CYMMBI 6amioB

IO AUCHUIIIINHE ((MCI[I/ILII/IHCKaH SJICKTPOHUKA» B OLICHKY

Bbanbr Onenka

86—100 GamtoB COTIUIHOY

71-85 GannoB «XOpOUIO»

51-70 6annos «YAOBIETBOPUTEIHLHO

50 OamioB u «HEYIOBJICTBOPUTEIIEHO
MEHBIIIE

PEATHUHI KAYECTBA OCBOEHUSA JUCIHUILJINHBI

CorylacHO pPEeUTHHIOBOM CHCTEMOW TEKYIIMH KOHTPOJb HPOU3BOJMUTCS B
TEYEHHE CEMECTpa IyTeM OAJUIbHON OLIEHKM KauyeCTBa YCBOEHUS TEOPETUYECKOIO
maTepuanga (OTBETbI Ha BOINPOCHI KOHTPOJBHBIX pPabOT) U  pe3ybTaToOB
IIPAKTUYECKON NEATEIbHOCTH (PEIIEHUE 3a/Jad, BBINOJIHEHUE HHIWBHUIYaTbHBIX
3aJlaHUN U OTYETOR).

B Teuenune cemecTpa NpeayCMOTPEHBI HECKOJIBKO KOH(EpEeHII-HEIENH.
ITpomexyTouHas arrectanus (9K3aMEH, 3a4eT) MPOU3BOAUTCS B KOHIE CEMECTpa
TaKke TyTeM OauIbHOM  OLEeHKUW. MTOroBBIi  peUTHHT  omnpenesnsercs
CyMMHpOBaHHEM OaJUIOB TEKYLIEHl OIIEHKM B TEYeHUE ceMmecTpa U 0auioB
IIPOMEKYTOUYHOM aTTeCTallMM B KOHLE CEMECTpa II0 pe3yJibTaTaM 3K3aMEHa.
MaxkcuManbHBI UTOTOBBIM peHTHHT cooTBeTcTBYeT 100 Oamtam (60 6ayioB —
TeKyIllas OleHKa B cemecTpe, 40 OayIoB — MPOMEKYTOUHAsI aTTeCTalusl B KOHIIE

ceMecTpa).



Pevitunr-nnan OCBOCHHUA MOOYJIA IMPUKJIAAbIBACTCs OTACIBbHBIM

JOKYMCHTOM.



[Tpunoxenue 3

MMWHUCTEPCTBO OBPA30BAHUS U HAYKH POCCUICKOM
OEJIEPALIN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNE
BBICHICTO l'IpO(bCCCI/IOHaJILHOFO O6paBOBaHI/IH

«JlanmbHEBOCTOUHBIN (PeaepalIbHbI YHUBEPCUTETY

(IBOY)

e —

IKOJIA BUOME/IULINHBI

METOIMYECKHNE YKA3AHUA

10 JucHUIuInHE « MequIHCKas 3JIEKTPOHUKa
Hanpasnenue noarorosku — 30.05.02, Menununckas 6nodusmnka

CDopMa IIOATOTOBKH: OYHAasA

BixaguBoctok

2014



[IpakTUueckue 3a7aHusi COCTABJIEHBbI TaKMM 00pa3oM, 4YTO B HHUX Bceraa
COZIepKUTCS IpoOIeMHas 3aa4a OUOMETUIIMHCKON HHKEHEPHH, 3aJaH1e, KOTOPOE
TpeOyeTcss BBIMOTHUTHL. JIJIs YCHENIHOTO BBIMOJHEHUS 3aJaHus HEOOXOIMMO
ONPENEIUTh CPEJICTBA, KOTOPHIE MOTYT MOHAIOOUTHCS, a TAK)KE UCXOAHbIC JaHHBIE,
MPUCYTCTBYIOIINE B OMHCAaHUU TMpoOJeMbl M 3amauu. Bum u dopma pesynbraTta
noApazymeBatorcs B 3amaHuu. Copaep)kaHWE TMPAKTUYECKOTO 3aHATHS MpU
MOJATOTOBKE K KOTOPOMY HCIIOJIBb3yeTCs 3aJaHue, Kak MpaBuio, MOJApa3yMeBaeT
HEKOTOPBIN CTaHJAAPTHBIN AJITOPUTM, TIPH BBHITIOTHEHUH KOTOPOTO OYIET TOCTUTHYT
JKEJIaEMbIN PE3yJIbTAaT.

Ha nmpakTrueckux 3aHATHAX MOKET MPOBOAUTHCS 3aclyllIMBaHUE pedepaToB
0 TEeMe TMPaKTHUEeCKOoro 3aHATHUs. Kaknplii CTyIeHT 3a BpeMs MpPOBEICHUS
MPAKTUYCCKUX 3aHATUH JIOJDKCH BBICTYIIUTH C JIOKJIAJAOM IO BBIOpAaHHOMY UM
pedepaty. Tembl pedepaToB IPUBEACHBI B 3aJITAHUSIX JIsI CAMOCTOSTEIILHON PabOTHI.
Pedepar nomxen coaepkats He MeHee 10 crpanul hopmara A4 B comepxraTeTbHON
YacTH, JI0JHDKHO MPUCYTCTBOBAThH BBEJCHUE C LIEMSIMH W 3aJadyaMu, 3aKJIH0YEHUE C
KPaTKMMH BBIBOJIAMA W CIUCOK HCIOJB30BAaHHOW TMpU HamucaHuu pedepara
JUTEPaTyphl. BpeMs BBICTYIIEHUS OJTHOTO CTYJICHTa C OTBETaMH Ha BOIPOCHl 10 —

15 MunyT, Ha TOKIaA oTBOAUTCS 7 - 10 MUHYT.

IlepeyeHb KpPaTKUX TECT — OMPOCOB MO OCHOBAM MeTUIIMHCKOM

3JIEKTPOHUKH

JlaT4uky - yCTpOKCTBA, KOTOPbIE TPEOOPa3yIoT:
a) MaJible HapsDKEHUS B HANPsKEHUs O0JIblel BeTMYUHBI
b) asieKTpuYeCcKre BETUYUHBI B HEAJIEKTPUUECKUE

C) HCIJICKTPUICCKUC BCIIMYHUHLBI B 3JICKTPHUUCCKHC

Ha3nauenue ycTpoiicTB oToOpaxeHus: uHhopmauu:
a) MpeJCTaBIeHUE MEANKO-O0noIorndeckoi nHbopmanuu B popme, yno0HOM

AJIs1 BOCIIPHUATHA



b) npeoOpazoBaHre CBETOBOM SHEPTHH B SHEPTHUIO FIEKTPUUECKOTO TOKA

C) HpCO6p2130BaHI/IC HCIOJICKTPHUYCCKHX BCIIMYUH B 3JICKTPUICCKUC

['eHepaTop cMHYyCOMJANBHBIX KOJEOaHN peJHa3HAYEH ISl TOJTYYEHHUSL:
a) UMITYJIbCHBIX KOJICOaHUI
b) rapMOHHUYECKHUX AJIEKTPOMArHUTHBIX KOJIeOaHH

C) DJIGKTPOMArHUTHBIX KOJIEOAHHM CIIOKHON (DOPMBI

[Tpu nomMerieHnn 0OBEKTa MEXKTY dIEKTpoaMHu B annapare Y BU-repanuu:
a) HapyIlIaeTcsl aMILUIUTYAHOE YCIOBUE F€HEPALIUU

b) u3mensiercs coOCTBEHHAs: YacTOTa KOHTypa MaleHTa

C) U3MEHSETCsl COOCTBEHHAsl 4acToTa KojeOaHUW KOJIeOaTeIbHOTO KOHTYpa

re’eparopa

s mpeoOpa3oBaHUs MajbIX AJIEKTPUUYECKUX CUTHAJIOB B DJICKTPHUECKHE
CUTHAJIBI OOJIBIICH BEIMUYNHBI HCTIOIB3YIOTCS:

a) TaTYUKHU

b) ycunurenn

C) reHepaTophI

d) peructpupymoiiue ycTporucTBa

3aBUCUMOCTb KOA(PPUIMEHTA YCWICHUS YCUJIUTENS OT YacTOThl BXOJHOIO
HaIPSHKEHUS! TP MOCTOSTHCTBE €0 aMIUTUTY 1bl HA3bIBAETCS:

a) BXOJHOM XapaKTEepUCTUKON

b) aMITUTYTHOM XapaKTEPUCTUKOM

C) 4aCTOTHOM XapaKTEPUCTUKON

d) mosocoit npomnyckaHus

I[JII/ITGJIBHOCTBIO IMay3bl UMITYJIbCHOT'O TOKa Ha3bIBACTCS:

a) HHTCpBaJI BPEMCHHM OT Haydalla HMIIYJIbCa 0 Ha4dalla CICAYIOIICTO



UMITyJIbCa
b) nHTEpBaN BpEMEHHU OT KOHIIAa UMITYJIbCa JJO Hayalla CJIEYIOIIero UMITYJIbca

C) HHTCPBAJI BpCMCHH OT HavdaJjia UMITYJIbCa 10 KOHIIA 3TOI'0 UMITYJIbCa

UmnynecHple  KoNeOaHHWsT — MPSAMOYTOJbHOM  (OpPMBI,  CO3JaBacMbIe
MYJIBTUBUOPATOPOM, MOTYT MCIIOIB30BATHCS JIJIS LIETIECH:

a) Tepanuu

b) IMarHOCTHKHU

C) Tepanuu U AUarHOCTUKU

['enepatopsl CHHYCOMATBHBIX JIEKTPOMATHUTHBIX KOJIEOAHUN COCTaBIISIOT
OCHOBY:

a) anmaparoB ISl TajbBaHU3AIUN

b) anmaparoB myist YBY - tepanuun

C) ammapaToB ISl 3JIEKTpodopesa

K ycTpoiictBam oToOpaxkeHus: nH(pOpMauu OTHOCATCS:
a) CaMONUCLIbI

b) HCTOYHUKH TTEPEMEHHOTO TOKA

C) MaT4YUKHU

d) ycunurenu

Ycunurens SBiaseTcsl OJHOM UX OCHOBHBIX COCTABHBIX YaCTEH:
a) annapata Y BU-tepanuu

b) anexTposnimpanorpada

C) amnmapara 15 TajbBaHU3aIllUH

d) reHeparopa cHHYCOUANBHBIX KOJICOaHUI

VcnoBus YCHUJICHUA SJICKTPUICCKUX CUT'HAJIOB 0e3 NCKaKeHU I OIIPCACIIAIOTCA

C IIOMOLIBIO:



a) BXOJHOM XapaKTEepUCTUKU YCUIIUTEIS
b) aMmIUTYAHON U YACTOTHOM XapaKTEPUCTUK YCUITUTENS

C) BBIXO/IHOW XapaKTEPUCTUKHU YCHIIUTENS

Kosddumument  ycunenus  ycwintens TP HW3MEHEHHH  YaCTOTHI
AJIEKTPUYECKOTO CUTHAJIA B TIPeieiaX MOJ0CHl IPOITYCKAHMS:

a) 0CcTaéTCs TOCTOSTHHBIM

b) ymeHbIaercs

C) YBEJIMUUBACTCS

OnHOM M3 OCHOBHBIX COCTABHBIX YacTel AJeKTpoKapauorpada sBisieTcs:
a) KOHTYp maleHTa
b) renepaTop CUHYCOUIATBHBIX KOJICOAHMIA

C) 2JIEKTPOHHBIA YCUIIMTEIb

JITUTENBHOCTHIO UMITYJIBCA HA3bIBACTCS:

a) MHTEpBaJ BPEMEHHU OT Hauyaja OJHOr0 UMITYJIbCca A0 Hayaja CIEAYIOIIEro
UMITyJIbCa

b) uHTEpBaJI BpEMEHH OT Hayajla UMITyJIbCa A0 KOHIA 3TOTO UMITYJIbCa

C) UHTEpBaJl BPEMEHHU, B TEUEHHE KOTOPOTO HAIpPSKEHUE HAPACTAeT [0

MaKCHUMAaJIbHOI'O 3HAYCHUA

[Ipocreiimas ¢pyHKIMOHANIBHAS cXeMa TPUOOpa MEAUITMHCKON TUArHOCTUKH
COCTOUT M3 MOCJIEIOBATEIbHOCTH YCTPOMCTB:

a) TeHepaTop — NMpeodpa3zoBaTesib— YCHIUTENb

b) ycTpoWcTBO CchEMa — DIEKTPOHHBIM YCUIMTENIb — YCTPOWUCTBO
0TOOpakeHUs UHQPOpPMaIUU

C) BJIEKTPOHHBIA YCUIIUTENb — JaTYUK —> CaMOIKUCEL]

[Ipu ycuneHuu 3neKTpUYECKUX CUTHAJIOB YCUIUTEIIEM:



a) HC JOJDKHA U3MCHATBHCA (bopMa YCUIIMBACMBbIX CUTHAJIOB
b) HC JOJDKHA UBMCHSATHCA aMININTyda YCUIIMBACMEBIX CUT'HAJI0B
C) HC NOJDKHA U3MCHATLCA MOIIHOCTD YCUIIMBACMbBIX CUT'HAJIOB

d) 1omKHO OBITH U3MEHEHHE YaCTOThl YCHIIMBAEMOTO CUTHAIA

[Tpu YBY — Tepamnuu, BO3A€HCTBYIOUINM Ha YeJIOBEKa (DaKTOPOM SIBIISIETCSI:
a) 3JIEKTPOMArHUTHHIE BOJIHbI

b) nepemMeHHOE 3JIEKTPUIECKOE T0JIe

C) IepeMEHHOe MarHUTHOE T0JIe

d) mepemMeHHBII ANEKTPUUECKUIN TOK

€) MOCTOSTHHBIN 3JIEKTPUYECKUI TOK

[Ipu nuatepmun, BO3IEHCTBYIOMIUM HA YEIOBEKa (DaKTOPOM SIBIISETCS:
a) SJIEKTPOMArHUTHBIC BOTHBI

b) nepeMeHHOe IIEKTPUIECKOE MoJIe

C) IepeMEHHOE MarHuTHOE MOJIE

d) mepemMeHHBII ANEKTPUUECKUIN TOK

€) MOCTOSIHHBIHN 3JIEKTPUUYECKHUI TOK

[Ipu MHAYKTOTEPMUH, BO3JECHCTBYIOLIMM Ha YeJIOBEeKa (PaKTOPOM SIBIISIETCS:
a) 2JIEKTPOMAarHUTHBIE BOJHBI

b) nepeMeHHOe IIEKTPUIECKOE MoJie

C) IEPEMEHHOE MAarHUTHOE T0JIe

d) mepeMeHHBII IEKTPUICCKHUI TOK

€) MOCTOSTHHBIHN 2JIEKTPUUYECKUI TOK

I[Ipu CMB u JIMB — tepanuu, BO3JICHCTBYIOIIMM Ha YeloBEKa (HakKTOpOM
SIBJISICTCSL:
a) AJICKTPOMAarHUTHHIC BOJIHBI

b) nepeMeHHOE ANEKTPUUECKOE T0JIe



C) IEpEeMEHHOE MarHUTHOE T0JIe
d) mepeMeHHBIH IEKTPUUECKUIN TOK

€) MOCTOSTHHBIN 3JIEKTPUYECKHUI TOK

[Ipu rampBaHU3aIIMK BO3ICHCTBYIONIMM Ha YEJIOBEKA (DaKTOPOM SIBIISICTCSI:
a) SJIEKTPOMArHUTHBIC BOTHBI

b) nepeMeHHOe IIEKTPUIECKOE MoJIe

C) IEPEMEHHOE MAarHUTHOE TOJIe

d) mepemMeHHBIH ANEKTPUUECKUIN TOK

€) MOCTOSTHHBIN 2JIEKTPUUYECKUIA TOK

IIpumenenne YBY — Ttepanmuu Ha yacrorax, NpuHATBIX B Poccuwn,
3¢ (dHEeKTUBHO AJIs IPOrpeBa:

a) IUAJIEKTPUUYECKUX TKAHEH OpraHu3Ma 4ejaoBeKa

b) NpoBOASIIMX ANEKTPUUECKHUI TOK TKAaHEH OpraHu3Ma YeloBeKa

) C1aboIPOBOAAIINX TKAHEH

[Ipumenenne Meroaa quarepmMuu 3PGHEKTUBHO JIJIST TPOrpeBa:
a) c1abonpoBOASIIMX TKAaHEH OpraHu3Ma 4eJoBeKa
b) NpoBOASIIMX ANEKTPUUECKHUI TOK TKaHEH OpraHu3Ma YeloBeKa

C) METOJ YHUBEPCAJIEH, IPUMEHSIETCS U B IIEPBOM, U BO BTOPOM CIIy4asix

[IpuMeneHnre MeTo1a UHIYKTOTEPMHUH 3PPEKTUBHO ISl MPOTrpeBa:
a) IUAJIEKTPUUYECKUX TKAHEH OpraHu3Ma 4eaoBeKa
b) NpoBOASIIMX ANEKTPUUECKHUI TOK TKAaHEH OpraHu3Ma YeloBeKa

C) METOJ YHUBEPCAJIEH, IPUMEHSIETCS U B IIEPBOM, U BO BTOPOM CIIyUasix

JlaTyuky, B KOTOPBIX MOJ BIUSHUEM H3MEPSAEMOU HEIIEKTPUUECKOU
BEJINYMHBI IIPOUCXOINUT U3MEHEHUE OJTHOTO U3 €ro MapameTpoB, HA3bIBAKOTCS:

a) aKTUBHBIMU



b) nmaccuBHBIMU

JlaTauku,  KOTOpbIe  MPEeoOpa3yrT  HEIJICKTPUUYCCKUE  BEIMYMHBI
HETIOCPEICTBEHHO B JIEKTPUUECKHE (TOK, HAMIPSDKEHUE), Ha3bIBAIOTCS
a) aKTUBHBIMU

b) maccUBHBIMU

Kakoil u3 mnepeyuciieHHbIX 3JJIEMEHTOB BXOJIWT B COCTaB TI€HEparopa
CHUHYCOMJIAJIbHBIX KOJIeOaHU?

a) DJICKTPUYECKUIN BEHTUJIb

b) konebaTeabHBIA KOHTYP

C) PNEKTPUUYECKUN DUIBTP

d) naTunk?

Kaxkoe ¢usudeckoe sSBICHNUE UCITOIB3YETCS SIS TTOJYICHHUS WHIYKITMOHHOTO
TOKa B KOJIeOATEIIbHOM KOHTYpe?

a) TEPMODJIEKTPOHHOU YMUCCUU

b) aneKTpOMarHUTHON WHIYKITUU

C) mpeoOpa3oBaHMs TETUIOBON YHEPTUU B ANEKTPUUECKYIO?

NneanpHbIiA KOIEOATEIBHBINA KOHTYP COCTOWT U3:
a) KOHJIEHCATOpa U aKTUBHOTO COMPOTUBIICHUS
b) KaTylIK1 UHAYKTUBHOCTH U KOHJIEHCATOPA

C) HICTOYHUKA TOKA U KaTYIIKHA WHIYKTUBHOCTH

d) AKTUBHOT'O COIMPOTHUBJICHHA N KaTYIIKN HHAYKTUBHOCTH

KonTyp naunenra B anmaparax YBUY - Tepanuu 1 MHIYKTOTEPMUH:
a) MOJKJIFOUEH HEMOCPEICTBEHHO K aHOJHOM LIeTH reHepaTopa
b) HHIYKTUBHO CBSI3aH C KOJeOATeIbHBIM KOHTYPOM T€HEepaTopa

C) BKJIFOYEH B 1I€TIh CMEIIEHUS TPUOJIa



KonTyp manuenra B anmnaparax ajis Y BU-tepanuu u UHAYKTOTEPMUU MEPE
IIPOBEICHUEM IPOLIEAYPbI HACTPAUBAECTCS:

a) Ha 4acTOTY KoJiebaTeIpHOI0o KOHTYpa reHepaTopa

b) Tak, 9TOOBI BBITIOJHUIOCH AMIUTHTYHOE YCIOBHE T'€HEPAIuU

C) Tak, YTOOBI BHIMOJIHUIOCH (PA30BOE yCIOBUE T€HEPALIUU

Yactora konebanmii TepameBTUUECKOro KoHTypa YBY — ammapara
ONPENEIISIETC:

a) DJEKTPOEMKOCTHIO KOHAEHCATOpa U HWHIYKTHUBHOCTHIO  KaTYIIKU
WHYKTUBHOCTH TE€PANIEBTUUYECKOIO KOHTYypa

b) wactoroii konebanuit LC -reHepaTopa

C) TEIUJIOBBIM 3P PEKTOM MPHU NPOBEACHUN TEPATIEBTUYECKON MPOLIETYPHI

CoOCTBEHHYIO0 4acTOTy KoJieOaHUM TepaneBTUYECKOro koHtypa YBU —
anmnapata MOXHO BbIYHCIUTH 10 Gopmyie (L u C — MHIYKTUBHOCTh U EMKOCTD

KOHJICHCATOpa):

Kakue uckaxenus O0yayt Haomogatscs mias Usx = 0,01Cos(2n-50t) [B] B
ycunurene ¢ nonocoit mponyckanud 0,1 - 100 I' u Ukp = 0,02 B?

a) aMIUTUTYAHbIE

b) aMIIIUTYyAHBIE U YaCTOTHBIC

C) 4YaCTOTHBIC

d) uckaxxenwnii ue Oyaer?
AMIUTMTYIHBIX HCKKCHUH YCUITMBAEMOTO CHTHAJIA He OyIeT, eCIIu:
a) Uex > Ukp

b) Usx < Ukp

YacTOTHBIC UCKAXKCHUS MOT'YT Ha6J'I}OJ]aTBC$[ IIpHu YCUJIICHUU:



a) TOJIbKO MTPOCTHIX CUTHAJIOB
b) TOJIBKO CJIOKHBIX CUTHAJIOB

C) JIFOOBIX CHTHAJIOB

Ha Bxon ycunurens ¢ nosocoil nponyckanus 10 - 200 I'm u Ukp = 0,05 B
N0JIaeTCs CHHyCOUAAIbHOE HanpspkeHue ¢ yactotor 500 I'n n ammmutynon 30 mB.
Kakue nckaxxenus 0yayT HabII0IaThCS 171 3TOT0 CUTHajia?

a) aMIUTUTYAHbIC

b) gacToTHBIC

C) aMILTUTYHBIC M YaCTOTHBIC

d) Hukakue?

YacTOTHBIX UCKaKEHUN YCUIIMBAEMOTO CUTHaIa He Oy/IeT, eCllu:
a) aMIUINTYa HANPsKEHUsI HE MTPEBBIIAET KPUTHYECKOTO 3HAYEHUS
b) BCe 4aCTOTHI €T0 CIEKTpa HAXOASTCS B IpejiesiaX MOJ0Chl IPOMYCKaHUS

) K03(GUIIMEHT YCUICHHSI HE MEHSIETCS B TIPeieiaX MOJ0Chl IPOITYCKaHMSI

AMIUTUTYTHBIC UCKKEHUSI MOTYT HAOIIOATHCS TIPH YCUJICHUU:
a) TOJIbKO MPOCTHIX CUTHAJIOB

b) TOJIBKO CJIOKHBIX CUTHAJIOB

C) T€X U APYTUX

dopMUpYIOIIHE IIETH MPeTHA3HAYCHBI JIJIS:
a) TeHEPUPOBAHKS UMITYJILCHBIX HAMPSKEHUN
b) npeoOpazoBanus GopMbl UMIYJILCHBIX U CHHYCOUJATbHBIX HAMPsHKEHUN

¢) nmpeobpazoBaHus (HOPMBI TOJIBKO CUHYCOUTAJIBHBIX HAMPSKEHUN

Ycenosuem nuddepeHIMpoBaHus NPSIMOYTOJIbHBIX UMIYJIbCOB HAIPSKEHUS
RC - wensto siBisercs (R — omuueckoe comporusieHue, C — 3JIEKTPOEMKOCTD

KOH/JICHCATOpa):



a) IIUTENBHOCTh UMITyJIbca > RC
b) mMTeNnbHOCTh UMITyJIbCa >> RC
C) IIUTENBHOCTh UMITyJbca < RC

d) nmutensHOCTh UMITyJbca << RC

[Ipu muddepeHUPOBaHUN MOPSIMOYTOJIBHBIX HMITYJIBCOB  TOJTYyYarOTCs
UMITYJIBCHI:

a) OCTPOYTOJbHBIE OJHOMOJISIPHBIE

b) ocTpOyTOIBHBIEC PA3HOIOJSPHBIE

C) TPEYTroJIbHBIE OJTHOMOISIPHBIC

[Tpu MHTErpUPOBAHUN TIPSIMOYTOJIBHBIX UMITYJILCOB MOIYYaIOTCS UMITYJIbCHI:
a) OCTPOYTOJILHBIC OTHOIIOJISIPHBIC
b) ocTpoyrobHbIE pa3HOMOISPHBIC

C) TPEYTroJIbHBIE OTHOMOJISIPHBIC

VYcnoBrueM MHTErpUPOBAHUS TIPSIMOYTOJIBHBIX UMITYJIbCOB HanpsixkeHus RC-
uenbto sBusiercss (R — omuueckoe comnpotuiienne, C — 3JIEKTPOEMKOCTD
KOH/JIEHCATOpa):

a) NIUTENbHOCTh uMIyJsibca < RC

b) murenbHOCTh UMIyJIbca << RC

C) IUTENIbHOCTh uMITyJibca > RC

d) nmuTensHOCTh UMITyJIbca >> RC

€) IMTENBHOCTh uMITyJibca = RC

Kakas w3 snexkrpuyeckux Iened, M300paKEHHBIX Ha CXeMax, SIBISIETCS

UHTETpUpyroniei?

Kakas w3 snekrpuyeckux Iened, M300paKEHHBIX Ha CXEMax, SBISIETCS

nuddepeHuupyromei?



Kaxkas nienb n3o0pakeHa Ha cxeme?
a) HHTETpUPYIOLIAs
b) nuddepenmnupyrormias

C) HM Ta HU Apyras?

Kaxkas nenb n3o0pakeHa Ha cxeme?

a) MHTErpUpYIOIIas

b) nuddepennupyrorias

C) HM Ta HU Apyras?

NmmnynbpcHOE HanpsbKeHue, n300pakE€HHOE Ha TpaduKe, IMEET aMIUTUTYAY:
a) 30 MB
b) 20 MB
¢) 60 MKC

NmmynbcHOE HanpsbKeHHE, N300pakEHHOE HA rpaduKe, UMEET JUTUTEITLHOCTh
UMITYJIbCA:

a) 40 Mxc

b) 10 mkc

c) 20 Mkc

HmmyibcHOE HanpspKeHUe, n300pakEHHOE Ha TpadrKe, HIMEET [UTUTeILHOCTD
naysbl:

a) 10 Mxc

b) 20 mkc

c) 40 Mkc

d) 60 mkc



HmmynscHOE HanpshKeHHe, n300pakEHHOE Ha rpaduke, UMeeT IePUOI:
a) 10 Mxc
b) 20 mkc
c) 40 Mxc
d) 60 mkc

OcHoBOI MpUOOPOB JJISI PETUCTPALIMM BBICOKOYACTOTHBIX IPOIECCOB
SIBJISIIOTCS:

a) CaMOITUCIIBI

b) akTUBHBIE U TACCUBHBIE TATUUKHU

C) JIEKTPOHHO-Ty4YeBbIE TPYOKHU

d) renepaTopsl CHHYCOUIATBHBIX KOJICOaHUH

OCHOBHBIMU XapaKTEPUCTHUKAMHU YCTPOWCTB PErHCTpalMi U OTOOpa)KeHHUs
uH(pOpMaIUK SBISIOTCS:

a) pa3Mepbl yCTPOCTBa OTOOpaXKeHUSI HHPOPMAIIMN U YyBCTBUTEIHLHOCTD

b) ckopocTh "pazBepTKH" PETUCTPUPYEMOTO CUTHAJIA BO BPEMEHHU U JTUaa3oH
4acToT

C) YYBCTBUTEIBHOCTh U IUANA30H PETUCTPUPYEMBIX YACTOT

K HH3KO0UaCTOTHBIM YCTpOHCTBaM 0TOOpakeHUs HH(OPMALIUKA OTHOCSTCS:
a) 3JIEKTPOMEXAHUYECKUE CaMOMHKCIIbI

b) HICTOYHUKH TEPEMEHHOT0 TOKA

C) JaTYMKHU

d) ycunurenu

UyBCTBUTEIBHOCTBIO YCTPOMCTB OTOOPAKEHHUS U PETUCTPAIIUU HH(MOPMAITIU
ABJISICTCS:
a) OTHOIICHHE YacCTOThl OTOOPAKAEMOIrO SJIEKTPUYECKOTO CUTHAJIA K €ro

aMIUTATYE



b) OTHOIIEHHE aMIUTUTYJbl OTOOPaXEHHOTO CHTHajla K AaMIUIUTYIE
0TOOpaXKaeMoro JIEKTPUUECKOTO CUTHAIIA
C) TMPOU3BEACHHE AMIUTUTYIbl OTOOPAKEHHOTO CHUTHAJA W aAMIUIMTYAbI

0T06pa}KaCMOFO QJICKTPUYICCKOI'O CUT'HAJIa

3aBucumocts  kodpduuuenta uysctBuUTenbHocTH  (K)  ycrpoiicTBa
OTOOpa)XeHUsI M perucrpanuu HUHPOpMAIMKM OT YacTOThl OTOOpakaeMoro

ANIeKTpUUecKoro curHana (f) umeer BuI;:

KonTtyp mannenTa B anmaparax ¥YBY - Tepanuu v HHIYKTOTEpPMHUM:
a) MOJKIIFOYEH HEMOCPEICTBEHHO K aHOAHOM LIENH reHepaTopa
b) MHAYKTHUBHO CBsI3aH C KOJeOaTeIbHBIM KOHTYPOM T'€HepaTopa

C) BKJIIOYEH B LI€TIb CMENIECHUS TPUOA

Ycii0BUEM COTIIaCOBaHMs KOHTYpA NAaMEHTa U reHeparopa B anmapare Y BU
ABJIACTCL:

a) aMIUIMTYJHOE YCJOBHE TE€HEpallud BJIEKTPOMArHUTHBIX KOJIEOAHWU B
KOHTYp€ reneparopa

b) paBeHCTBO YACTOT AJIEKTPOMATHUTHBIX KOJICOAHHUM B KOHTYpE MAlUEeHTa U
B KOHTYpE IreHeparopa

c) ¢azoBoe yCJIOBHE reHepaIuu IEKTPOMArHUTHBIX KOJIGOAaHUN B KOHTYpE
reseparopa

d) coBmazeHue aMIIUTYIHBIX YCIOBUN B KOHTYpE r€éHepaTopa U B KOHTYpE

MmarueHTa

JlaT4uKu ABIAIOTCS SIIEMEHTOM:
a) TepareBTUYECKON aIlrapaTyphl
b) nuarHocTuyeckux npudOpoB

C) JIEKTPOCTUMYJIATOPOB



Tunoas 610K — cxema 3JEKTPOHHOT0 AUATHOCTUYECKOTO MPUOOPa BKIKOYAET
B ce0s clieIyrolne 00s3aTeIbHbIE AJIEMEHTHI:

a) YCTpPOMCTBa ChEMa — KOHTYpP MaIllUEHTa — YCTPOUCTBO OTOOPaKCHUS U
perucTpanuu uHGopManuu

b) ycuiauTens 3MEKTPUYECKUX CUTHAJIOB — YCTPOMCTBA ChEMa — YCTPOUCTBO
OTOOpaKEHMsSI M pErUCTpaliuy nHPoOpMaIuu

C) YCTpPOWCTBO Ch&€Ma — YCWIHTEIh —> YCTPONCTBO OTOOpaKECHUS U

peructpanuu uHpoOpMaluu

[lpu yCWJIEHWW CHUHYCOMJAIBHBIX O3JCKTPUYCCKHX CUTHAJIOB BO3MOXHBI
CJIETYIOIINE UCKAKEHHUSI:

a) TOJIbKO aMIUIUTYHbIE

b) TOJBKO YaCTOTHBIE

C) aMIUTUTYAHBIC U YaCTOTHBIC

d) ¢dazoBbie U YaCTOTHBIC

TepaneBTUUECKMA METOJ, B KOTOPOM BO3JCHUCTBYIOIIMM HA YEJIOBEKA
(dhakTopoM SBISETCS TIEPEMEHHOE BBICOKOYACTOTHOE DJCKTPHUECKOE IIOJIE,
Ha3bIBACTCS:

a) METOJIOM UHAYKTOTEPMUU

b) merogom YBY — tepanuu

C) METOJOM IUaTePMHUU

d) MetomoM ranbBaHU3ALUU

TepaneBTUUECKUA METOM, B KOTOPOM BO3JEHUCTBYIOIIMM HA YEIOBEKA
(haKTOPOM SIBIISIECTCS ITEPEMEHHOE BRICOKOYACTOTHOE MAarHUTHOE I10JIe, HA3hIBACTCS:

a) METOJIOM MHIYKTOTEpMUH

b) meronom YBUY — tepanuu

C) METOJOM JIUaTEePMUU

d) MeTomoM rajnbBaHU3ALUU



TepaneBTUUECKMA METOM, B KOTOPOM BO3JCHUCTBYIOIIMM HA YEJIOBEKA
(dakTopoM ABIAETCA TMEPEMEHHBIH BBICOKOYACTOTHBIA 3JEKTPUUECKUN TOK,
Ha3bIBACTCS:

a) METOJOM UHAYKTOTEPMHUU

b) meronom YBY — tepanuu

C) METOJIOM JIUaTePMHUU

d) MeTom0M ranpbBaHH3ALUH

TepaneBTUUECKMHA METOJ, B KOTOPOM BO3JCHUCTBYIOIIMM HA YEJIOBEKA
(baKTOpPOM SIBIISIETCS] IOCTOSIHHBIHN AJIEKTPUUECKHUM TOK, Ha3bIBACTCSI:

a) METOJJOM UHAYKTOTEPMUU

b) meronom YBY — tepanuu

C) METOJOM JIUaTePMHUU

d) MeTomoM rajipbBaHU3AILIUM.

KonTpoabHbIE BONPOCHI AJI MOATOTOBKH K 3a4€Ty H 3K3aMEHY

1. Hcrounnku OHOCHUTHAIOB »3JeKTpuueckoil mnpuponbl. [lonarue o
ounonotenimanax (bIl). Dnexkrpuyeckue xapakTepUCTHKN UCTOYHUKOB bBIT.

2. DneKTpuyecKrue JaTYuKy B Meauiune. [IpuHnun paboTsl, yCTpOCTBO,
pa3HOBUAHOCTH. [TapamMeTphl JaTYNKOB U MOMEXH, CBSI3AHHbBIE C UX IPUMEHEHUEM.

3. Knaccudukamums moMex Tmpu  ANEKTPOYHU3NIECKUX H3MEPECHHUSIX.
[IprunHel, IPUMEPHL.

4. CrtopoHHHE TIOMEXH TIpH DJIEKTPOPU3MUECKUX HU3MEPECHHUSIX Ha
6roo0bexTe. CriocoObI 3aIIUTHl OT CTOPOHHUX TTOMEX.

5. MeTtonuueckre TOMEXHU MpU BIAEKTPOPUZMUECKUX H3MEPEHUSX Ha

0noo0wrexkTe. CnocoObI 3aUThHl OT METOAUYECKUX [TOMEX.



6. CrpykTypHas cxema U3MepuTess OuonoreHuuanoB — ycunautens bII
(VBII). TpeboBanus k xapaktepuctrukam Y BII.

7. Ilonsitue 00 aHanoro-uu@PpoBoM npeodpa3oBaHuu. JUckpeTnzanus u
KBaHTOBaHHE. AniepTypHoe Bpems. Knaccudukarus AL

8. Cratnueckue napamerpbl AIIIL. Jlunamuueckue mapametrpst AIIIL
[Mymer ALl CrpykTypHas cxema, NOpPUHLMN JEHCTBHS H  IapaMeTphl
napasuienbHbix AL O6nactu npumMeHeHus.

9. AUl nmocnenoBaTenbHOTO CYETA U MOCIE0BATEILHOTO MPUOIMKEHNUS.
CtpykTypHass cxema, MpPUHUMI JEHCTBUS, TMapaMeTphl U  OCOOEHHOCTHU
nocienoBaTenbHbIX AL paznuunoro tuma. O6sacTi MPUMEHEHUS.

10. Mmuorocrynenuarsle  AIIl. MHOroTakTHBIE  MOCIIEIOBATEIHHO-
napasienbabie ALIL. Koneepubie ALIL. CTpykTypHas cxema, IpUHUMII IEUCTBUS,
napaMeTpbl U 0COOEHHOCTU mocienoBaTenbHo-napaenbubix AL pasnuynoro
tuna. O0nactu npumenenus. He BBoaum

11. Hurerpupyromue ALII kak cnoco® 60pbOBI ¢ IIyMaMH U MTOMEXaMHu.
Nurerpupytomue curma-aensta ALIL u ux paznoBuanoctu. CTpyKTypHas cxema,
OPUHIMN JIEUCTBUS, MapaMeTpbl U ocobeHHocTu curma-aensta ALl O6nactu
IPUMEHEHUS.

12. Tlomstue o uudpo-aHasoroBom mnpeobpazoBanun. CraTruueckue
napametpbl LAIl. unamuueckue mapamerpsl LIAIL. dymer LIAIL. Ob6nactu
PUMEHEHUS.

13.  CrpykrypHble cxeMmbl, NpuHIMN JercTBUsA U napamerpel LAII ¢
CYMMHUPOBAHHEM BECOBBIX TOKOB. OCOOEHHOCTH CXEMOTEXHUYECKUX PELICHUH.

14. Tlonstue o mukpokoHTposuiepax. Knaccudukamnus u crpykrypa MK.
Ha3nauenue cTpykTypHbIX 31eMeHTOB MK 1 uX pa3HOBHIHOCTH.

15. Tlomstue o mnporeccopoM siape. Kmaccudurarus apXUTEKTYphI
npoueccopHoro sAnpa. CocraB M Ha3HAYEHHE CTPYKTYPHBIX 3JIEMEHTOB
POLIECCOPHOIO SJIpa.

16. RS- u UART-mpoTtokonsl oOMeHa maHHBIMH. HasHadenwue.

Opranuzanuss Y XapakTEPUCTHUKUA MPOTOKOJOB Ha (U3UYECKOM YpPOBHE.



OcoOEHHOCTH OpraHu3aliu MPOTOKOJOB HA JIOTUYECKOM YPOBHE U YPOBHE
TIPUIIOKEHU .

17.  USB-mporokon o6mena nanueiMu. Hasnauenue. OpraHuzamus u
XapaKTEPUCTUKU MPOTOKOIA HAa (pu3udeckoM ypoBHE. OCOOEHHOCTH OpraHu3allyu
IIPOTOKOJIA HA JIOTHYECKOM YPOBHE U YPOBHE MPHUIIOKEHU.

18. I12C- wu CAN-mporokonsl oOMmeHa naHHbIMH. Ha3HaueHue.
OpraHuzainusi ¥ XapakTEPUCTHKUA MPOTOKOJOB Ha (DU3MYECKOM YpPOBHE.
Oco0eHHOCTH OpraHU3aliyd MPOTOKOJOB Ha JIOTMUYECKOM YpPOBHE U YpPOBHE
TIPUIIOKEHU .

19. 3amaun 1udpoBodt GUIBTpAIMM B MEAMIIMHCKUX DJICKTPOHHBIX
cucremax. [loMexy M IIymbl Kak CiaydalHbI€ IpOLECChl. bembli mym W ero
bunbpTpanus. YcuieHue nyMoB pu GUIbTPALMH.

20. IlonsTHEe O HEPEKYPCHBHBIX U PEKYPCHUBHBIX IU(PPOBBIX (PUIbTpax.
CtpyKTypHBIE CXeMbI ITU(DPOBBIX (HUITHTPOB.

21. HmnynbcHasi peakius UACaIbHOTO U PeaibHOTO (DUiIbTpa, MOHATHE O
gactore HalikBucTta W TrJaBHOM dYacTOTHOM Juarnaszone. SBnenne ['mub0Oca wu
MPUMEHEHNE BECOBBIX (DYHKITUH.

22. OnrumanbpHas bunbTpanms. Tpu OCHOBHBIX KpUTEPUS
ONTUMAJILHOCTU. YCIIOBHE ONTUMaIbHOCTU. CucTeMa JIMHEHHBIX YpaBHEHUM
¢unsTpa Konmoroposa-Bunepa.

23. Drambl METOIUKH PacYeTOB HEPEKYPCUBHBIX HU(PPOBHIX (PHILTPOB.
Pacuer kond(dUIIMEHTOB, MMITylIbCHAsI PEaKUWs, YaCTOTHAs XapaKTEpUCTHKA Ha
npumepe uinbrpa MHK 1-ro nopsinka.

24. OxapakTepu3yWTe€ OCHOBHBIE THUIBl JIaTYUKOB, HCIIOIb3YEMBIX B
MEIUIINHE U OUOJIOTHH.

25. Jlaiite ompeneneHWe BEIWYMHAM: TIOTPEIIHOCTh MPeoOpa3oBaHUs,
TOYHOCTb U AWana3oH, IOPOr YyBCTBUTEIBHOCTH.

26. U3mepurenpHble  LeNM  NPAMOTO M YPAaBHOBEUIMBAIOLIETO

npeoOpa3oBaHuUs.



27. OxapakTepusylTe YCTPOWCTBO U OCHOBHBIE MapameTphbl JIEKTPOIOB
aneKTpokapauorpadoB u seKkTposHIedasorpadoB, METAUTUYECKUX U CTEKISTHHBIX
AJIEKTPOJIOB IS PETUCTPAIIMN BHYTPUKIECTOUYHBIX 1 MEMOPaHHBIX TTOTCHITHAJIOB.

28. Pe3ncTUBHEBIE TAaTYUKH.

29. TlomympoBogHUKOBEIE (HOTOTPEOOPA30BATENIM U WX HCIIOJIH30BAHUE B
MEIUIMHCKOW anmnaparype.

30. OxapakrtepusyiTe 00JaCTH MPUMEHEHHS TEPMOAATUUKOB B MEIUIIMHE.

31. IIbe3onnexTpuyeckue  mnpeoOpa3oBaTeNW:  NPUHUUI  JEUCTBUS,
KOHCTPYKIIMH, TUIIOBOE IMPUMEHEHHE B TEpPANEeBTHUYECKOM M JIUAarHOCTHYECKOU
anmnaparype.

32. TlonyuuTe OCHOBHBIE COOTHOIICHHS, XapaKTEPHU3YIOIIHE JIEUCTBUE
oOpaTHBIX CBSA3EH Ha MapaMeTpbl U3MEPUTEIBHOTO YCUITUTEIS.

33. Onuimmre ycTpOCTBO U NPUMEHEHUE U3MEPUTEIBHBIX MOAYISTOPOB U
JEMOIYISTOPOB.

34. IlpuBenutre u OOBACHUTE THUIOBBIE CXEMbI (DMIBTPOB B ammaparype
OMOMEIMIIMHCKOTO HA3HAYEHUSI.

35. OxapaktepusyiTe OCHOBHBIE CXEMBI IOCTPOCHUS T€HEPATOPOB.
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