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AHHOTAIMSA

Pabouas mporpamma y4eOHON AUCHUTUIMHBI « MeAUIIMHCKAsT JIEKTPOHHUKA»
pa3zpaboTaHa A CTyJeHTOB 4 Kypca crienuanuTeTa o Hampasienuto 30.05.01 —
MeaunuHckass OHMOXMMHUS B COOTBETCTBUU C TpeOOBaHUSAMU (eaepaibHOTO
TrOCy/IapCTBEHHOTO0  00pa30BaTENBbHOTO  CTaHAapTa BBICIIETO  0Opa30BaHUA,
YTBEPXKJIESHHOI0 TTpuKa3oM MuHucTepcTBa 00pazoBaHus U Hayku P® u Hayku PO
or 11.08.2016 Ne 1013, u BXoauT B 00S3aTEIbHYIO YacCTh MPO(EecCHOHATBHOTO

[UKJIA.

Tpyn1oeMKOCTh JUCHUIUIMHBI B COOTBETCTBHUM C Y4YE€OHBIM IIJIAHOM
MOJATOTOBKM COCTaBysgeT 4 3adeTHble eauHUIGI U 144 akageMHUYecKUX YacoB,
JICKIIMOHHBIX 3aHATHI 18 yacoB, 1abopaTopHbIX 18 4acoB, MPAKTUYECKUX 3aHSITHMA

18 gacoB, camocTosATensHOM paboTh! cTyneHTa 90 gacos.

JlaHHBIM Kypc TECHO CBA3aH C JAPYTMMH AUCHUIUIMHAMHU W Oa3UpyeTcsl Kak
Ha JucuurmimHax " (Moaynu)", KOTOpble BKIIIOYAIOT 0a30BYIO0 YacTh IMPOrPAMMBI,
TaK ¥ OTHOCSIIMECS K €€ BapuaTUBHOM 4acTu: “Briciias maTtemaruka”, “@usuka’,
“Undopmatuka, MenuUMHCKas uHPopMaruka”, “OOmas u MeIuUUHCKas

onodusuka”, “CoBpeMEHHbBIC HATTPABJICHUS B TEIEMEIUIIMHCKUX TEXHOJIOTHSIX .

Heabo n3ydeHUs AUCHHUIUTUHBI «MeAWIIMHCKAsT JJIEKTPOHUKA» SBIIACTCS
OCBOEHHE CTYJEHTAMH TEOPETUYECKUX 3HAHUM M TNPAKTUYECKUX HAaBBIKOB IIO
NPUMEHEHUIO JJIEKTPOHHBIX CXEM, CIEUATU3UPOBAHHOTO O00OpYyAOBaHUA U
MEAWIIMHCKUX W3ACTUN, TMPEIyCMOTPEHHBIX JUIS WCIOJIB30BaHUS B CBOEHU
npodeccuu, MO3BOJIAIOIIEMY BBIMTYCKHHUKY YCIEIIHO paboTaTh B U30paHHOM cdepe
nestenbHOCTH B PO 1 3a pyOekoMm, 00nanaTh yHMBEPCATbHBIMU U TIPEIMETHO-
CHELMATU3UPOBAHHBIMU KOMITETEHIIUSIMHU, CIIOCOOCTBYIOIIMMHU €r0 COIMAJIbHOM

MOOHMIIBHOCTH, BOCTPEOOBAaHHOCTH HA PHIHKE TPY/A U YCIICITHON Kaphepe.

3anaqa: HOI[FOTOBI/ITB BBIITYCKHUKOB K TOTOBHOCTH  IIPUMCHCHUA
CIICOUAaJIM3UPOBAHHOI'O 060py,Z[OBaHI/I$I 141 MCECINTTMHCKHNX HSHCHHﬁ,

MPEAYCMOTPEHHBIX JUIsl MCIOIBb30BaHUA B MpodeccuoHanbHOU cdepe, U HAyYUuTh



CTYAE€HTOB OCHOBaM aHAJIM3a W CUCTEMATH3allMM  HAYYHO-TEXHHYECKOU
uH(popMaIuu B 00JIaCTH HOBBIX HAMpPaBICHWW W JOCTIKCHUA OMOMETUITMHCKON

AIIEKTPOHUKH
JU1 5TOTrO CTyIeHTaM HEOOXOAUMO:

1. 3Harth Qu3nyeckre OCHOBBI PaOOTHI JJIEKTPOHHBIX CXEM, THUIIOBYIO
peanu3aiyio U HazHadeHue (QYHKIIMOHAILHBIX Y3JIOB ammapaTypbl MEIUIIMHCKOTO

Ha3HAa4YCHMHAI.

2. YMeTh 4uTarth IMPUHOUITAAIIBHBIC JJICKTPUYCCKHUC CXCMbl MCIAWMITHMHCKHUX
QJICKTPOHHBIX YCTPOﬁCTB JUArHOCTHYCCKOTI'O M TCPAIICBTHYCCKOI'O HA3HAYCHHA,
BBIACIISITE CTPYKTYPHBIC B3aUMOCBA3H MCKIAY (bYHKHI/IOHaJ'IBHBIMI/I 6J'IOKaMI/I,
OLOCHHUBATDb XaPaKTCPUCTHUKHU Y3JIOB MeﬂHHHHCKOﬁ alIapaTrypnsr € HO3HHHﬁ ux

COOTBCTCTBHA PCIIACMBIM 3ad/la4aM.

3. BnageTh 3HAHUSMU W HABBIKAMHM IO CHUHTE3Y YCTPONCTB MEIUIMHCKOM
AJIEKTPOHUKH HAa YPOBHE (PYHKIIMOHAIBHBIX OJIOKOB, DJIEKTPOHHBIX Y3JIOB M Ha
YPOBHE TPHUHIUIIUAIBHBIX CXEM, YMETh HCIOJIb30BaTh CHCIHATM3UPOBAHHOE
porpaMmMHOe oOecredeHue i MOJEIUPOBAaHUS PaOOThl U OTJIAJKH THUIOBBIX
y3JI0B anmaparypbl OMOMETUIIMHCKOTO Ha3HAYEHUSI.

JIJIst yCHemHoro u3y4yeHus: MUCHUTITUHB «MeIuIUHCKasT dJIEKTPOHUKAY Y
oOy4Jarommxcs JOJHKHBI ObITh CHOPMHUPOBAHBI CICAYIOMIUE TPEIBapUTEIbHBIC

KOMTICTCHIIHH:
CIOCOOHOCTH K a0CTPAaKTHOMY MBIIIICHHIO, aHamu3y, cuHTe3y (OK — 1);

TOTOBHOCTh K KOMMYHHKAITUW B YCTHOM U MMUCbMEHHOU (DOpMax Ha PyCCKOM
W UHOCTPAHHOM SI3bIKaX JJI PEIICHHs 3a1ad MpodecCHOHATBHOU AeSATEeIbHOCTH

(OK - 8);

TOTOBHOCTh  pelaTh  CTaHIApTHBIE  3ajaud  NpodeccHoHaTbHOM
JESTEIbHOCTH C  HCIOJIb30BaHWEM HWH(OPMAIMOHHBIX, Oubnuorpapudeckux

€CYypPCOB M€HHKO'6HOHOFHHCCKOﬁ TCPMHHOJIOI'HNH, HHPOPMAIIUMOHHO-
b



KOMMYHHKAIIMOHHBIX

TEXHOJIOTUHA U

Y4€TOM  OCHOBHBIX  TpeOOBaHUM

nHpopMarmonHor 6e3onacHoctr (OITK — 1);

IOTOBHOCTb K IIPUMCHCHHIO

MCAUIIMHCKHUX

W3JICIIUM,

CIEIMATU3UPOBAHHOTO O0OpYIOBaHUS U

npeayCMOTPCHHBIX JJIA HUCIIOJIBb30BaAHUA B

npodeccuonansHoi cdepe (OITK — 9).

B pesynprare wum3ydeHHs JaHHOM JAMCHMIUIMHBI Y  OOYYaroMmIUXcCs
GopMupYIOTCS  clenyronie  OOMEKYIbTypHbIE  KOMIICTCHIMH  (DJIEMEHTBI
KOMITIETCHITUH ).

Kon u Otanbl HOpMUPOBAHUS KOMIICTCHIINU
(dopMynrpoBKa
KOMITCTCHIHH

(pusmueckue OCHOBBI paboThI
Ypger | VICKTPOHHBIX CXEM, THIIOBYIO PEATM3AIMIO 1
Ha3HAYCHUE (YHKIIMOHATBHBIX y3JIOB
anmnapaTypbl MEAUIIUHCKOTO HA3HAUCHHS
YUTATh NPUHIMITHATEHBIC
OIIK -5 BIIEKTPUUECKUE CXEMBI MEIUIMHCKUX
TOTOBHOCTb K AIICKTPOHHBIX YCTPOMCTB TUATHOCTHYECKOTO U
MCTIOJIb30BAHUIO TEPANieBTUYECKOTO  HA3HAYCHHUS, BBLICIATH
OCHOBHBIX  (pu3HKO- | YMeeT | CTpYKTypHbIC B3aMMOCBSI3U MEKITY
XUMHUYECKUX, (GYHKIIMOHABHBIME ~ OJIOKaMH,  OLICHMBATH
MaTeMaTHYeCKUX | XapaKTEePUCTHKH y3JI0B METUIIMHCKOM
HHBIX anmapatypbl C MO3MIUNA HMX COOTBETCTBUS
€CTECTBEHHOHAYYHBIX peliaeMbIM 3a1a4am
IIOHATHH U MCETONOB 3HAHUSMH W HaBBIKAMH 110 CHHTE3Y
Tipu pCIICHUH YCTPOMCTB MEAMIIMHCKON JJIEKTPOHUKHA Ha
MPOeCCHOHATBHBIX ypOBHE (yHKIIMOHAIBHBIX 0JI0KOB,
3afat Braye | >"CKTPOHHBIX y3JI0B Ha YpPOBHE
or NPUHIAITHATIBHBIX CXEM, YMETh HCII0JIb30BATh
CIICIHATM3UPOBAHHOE POrpaMMHOE
obecrieueHue Uil MOJCTUPOBaHHS pPabOThI U
OTJIaJIKK  THUIOBBIX  Y3JIOB  ammapaTypebl
OMOMEIUIIMHCKOTO Ha3HAYCHHUSI




Jiis popMupoBaHUS BbIIIEYKA3aHHBIX KOMIIETEHIIUI B paMKax AUCHUTIIHHbI
«MeaumuHcKas 3JICKTPOHUKA» MPUMEHSIOTCS CIEAYIONIMEe METOJbl aKTUBHOTO/

HHTCPAKTHUBHOI'O 06y‘IeHI/I}12

TpaI[I/ILII/IOHHBIe O6pa3OBaTCJ'IBHLIC TCXHOJOTHMU: JICKIOUH, IIPAKTHYICCKUC

3aHATHA, CCMHUHAPCKHUC 3aHATHA.

AKTHBHBIE M WHTEpPAKTUBHbIE (OPMBI 3aHATUN: mNpoOJIeMHas JIEKIIUS;
3aHATHS B GopMe KOH(pEpeHIUH, TUCKYyCCUl, ydueOHas AUCKyccusi, mpoOiieMHas

JICKIIMA U 11p., yqe6HHe HHTCPAKTUBHLIC YIIPAXKHCHUA U 3aJaHUA.

JlekIIMOHHBIE 3aHSTHSI MPOBOASTCA C HMCIOJIB30BAHHEM MYJIbTUMEIUMHBIX
cpeactB. [IpeaycmaTpuBaeTcst yepejoBaHUE «KJIACCHUECKON» JICKIIMOHHOMN MOJjauu
MaTepuaia W WHTEPAKTUBHBIX METOAMK B (OpME HMHTEPAKTUBHOTO pEIICHUS
MOCTABJICHHBIX MPENoJiaBaTeIeM 3ajlad METOJOM «MO3TOBOTO IITypMa» CUJIaMU

o0yJaeMpIX.

[Ipu BBIMOSHEHWW JTA0OOPATOPHBIX W/WIM TMPAKTHYECKUX 3aHATHH TI0
MeauuHCKON 3JIEKTPOHUKE MPEAyCMaTPUBAIOTCS TEXHOJIOTUH, MOOYXKIArOIIHe
oOy4aeMbpIX K HECTaHAAPTHOMY, TBOPYECKOMY TMOAXOAY TP  PpCEHICHUU
MOCTABJICHHBIX 3aJlady, BKJIIOYas CaMOCTOSTENbHBIA TIOMCK W TPUBIICYCHUE
uH(hOpMAIUU U HEYKa3aHHBIX MPENojaBaTeIeM MUCTOYHUKOB C OIEHKOW CTEIEHU
€€ JIOCTOBEPHOCTH, a TakKe K (POPMUPOBAHUIO U OTPAOOTKE KOMAHIHOTO MOAX0/a

B PCIICHUHU ITIOCTABJICHHBIX 3a/1a4.

B orpannueHHoM o0ObeMe MPEeAyCMOTPEHO MpPUMEHEHHE 00pa3oBaTENIbHBIX
TEXHOJIOTUH, WCHOJIB3YIOIIUX  CO3JaHUE  KOHKYPEHTHOM  CpEIbl  MEXIY
MUKpPOTpyIIaMu CTYAEHTOB MPHU BBIOJIHEHUH JTA0OPATOPHBIX U BBIUMCIUTEIbHBIX

3aJITaHUM CXOJHOM TEMaTHUKHU.

I. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH
KYPCA

(18 yacoB Jekumii, 2 yaca B Bujie JeKIMU Oeceabl).



Pasznen |. MeqnumuHckas 3jieKTpoHMKA — 18 yacoB

Tema 1. Benenne. OCHOBHBIE TEPMHMHBI U TOHSATHS DJIEKTPOTEXHUKU U
AJIEKTPOHUKH (2 "ac)-jeKnus oecena.

CoBpeMEHHOE COCTOSIHME JJIEKTPOHHOIO mpuOopocTpoeHus. BHenpenue
JNOCTUKEHUM JJEKTPOHUKM B MEAMLIMHY - TpeOoBaHue BpeMeHu. OOmue
COBpEMEHHBIEC TPEOOBaHUS K 3JIEKTPOHHOMY MeTuIIMHCKoMY Tipubopy (MIT).

ba3oBble 3aKOHBI 3JIEKTPOHHON TEXHUKHU. Pacuer NpoCTEeNInX ACIUTENEN U3
RC-uieneit. OCHOBHBIE MOHSATHUS, XapAKTEPUCTUKA U COOTHOIICHUS: KOA(PPUIIUEHT
nepenadr, GUIbTPALXsS HUKHUX M BEPXHUX 4acTOT. OnepauuoHHBIA yCHIUTEIb
KAaK OCHOBA JIEKTPOHHBIX yCTpocTB. OCHOBHBIE XapakTepucTuku OY: BXOIHOE U
BBIXOJTHOE€ CONPOTHUBJICHUS, HAIPSIKEHUS CMEIIECHHUs W JApeiida, BXOIHBIE U
BBIXOJIHBIE TOKH, YaCTOTHBIE CBOMCTBA. JIMHEWHbIC M HEIMHEHHBIE aHAJIOrOBBIC
cxeMbl Ha Oa3ze aHanoroBbix OVY: HHBEPTHUPYIOLIME W HE HWHBEPTUPYIOLIUE
YCWINTENM, CyMMAaTOpbl, WHTErpaTopbl, AaKTUBHbIE (PUIbTPHI, KOMIAPATOPHI.
OCHOBHBIE MOHSATHS, XaPAaKTEPUCTUKH U COOTHOMICHHUS: KOIPPUIUEHT yCUIICHUS
mudpepeHInanbHOr0 cUrHana, Ko3gguuueHt ocnadienus cuH(pa3HOro CUrHania,
KOO PUITMEHT PEKEKITUU, YaCTOTHbIE CBOMCTBA. HCTpyMEHTAIbHBINA YCUIUTENb,

pacyeT napaMeTpoB.

Tema 2. ITorsTre 0 curHanzax OMOJIOTHYECKOTO MIPOUCXOXKIASHHUS (2 Jac).

N3nydeHus denoBeka W MOpOKIAromue (GU3UIECKUE TIOJSA, MCIOIb3yeMbIe
JUISl THarHOCTHKU W Tepanuu. Knaccuukamus mo BHUIY IMEPBUYHBIX CHUTHAJIOB
(OuomoTeHIMANBI, DJIEKTPONPOBOAHOCTh, OMOMEXAaHWYECKUE U aKyCTHYECKUE

3¢ dexThl, ONOMArHeTU3M | JIp. BUABI U3IIYYSHUN U PU3NYECKUX TOJIEH).

Tema 3. buonorennuanel kak ocHoBHOM Bu bC n ux n3mepenue (2 gac).
DIIEKTPUIECKOE noJie KaK rJIaBHas OCHOBA MPOSIBJICHUS
KU3ZHEIEATSIbHOCTH. [IpoucxoxkaeHne OMOMOTEHITMANIOB, YKBUBAJICHTHAS CXeMa

ucrounuka BII. BII pa3znuuHbIx GyHKIMOHATBHBIX TPYIII KU3HEACATEIBHOCTU: X



dbopma, aMIUTUTYIHBIH W YaCTOTHBIA AWana3oHbl TMposiBieHus. CrocoOsl u
npo6isiemsl peructpanuu bI1.

OnekTpoabl Kak AaTuukud npu peructpauuu bIl: Buabl, ocobeHHOCTH
peanu3anuy,  SKBUBAJEHTHBIE  CXEMbl,  METPOJIOTMUECKHE  TpeOOBaHHUS.
ONeKTpOAHbIM TOTEHIMAT Kak (akTop CHUCTEeMAaTHMYeCKOW U CclydyaiHON
norpemHoctu u3Mepenus. O0001eHHas SKBUBaJeHTHas: cxeMa uaMepeHust bII ¢

0no000BEKTA.

Tema 4. [Tomexu npu u3MepeHUIX Ha OMOJOrNYECKUX 00BeKTax (2 yac)

[Ipupoga ¥ UCTOYHUKM TOMEX TMpPU  3IEKTPOPHU3NOIOTHUECKUX
UCCIIEIOBaHMSX, UX KiaccUpuKauus (Ha OCHOBE OOOOIIEHHON SKBHBAJICHTHOU
cxembl u3MmepeHus bBII). OpraHu3alMoHHbIE W METOJOJIOTMYECKHE IyTH
UCKJIIOYEHMSI WU OCIa0IeHUSI TOMEX.

TpeboBanust k BxoansM LensiM MII: BxogHOe conmpoTHBiIEeHUE, pa3zdaiaHc
BXOJHOTO COINPOTUBIEHUS, KOIPPUIMEHT ocnalbieHus CHH(A3HOro CHUrHaia,

K02 PUITMEHT peKEKITHH.

Tema 5. CxeMoTexXHHMKA UCKITIOUEHUS WIIN OclabiieHus nmomex (2 gac)

AnrapaTHbIe METOJIbI 00pabOTKH OMOMEAUITMHCKUX CHUTHAJIOB KaK CPEJICTBO
O00prOBI ¢ MoMexamMu. DKpaHHpoBaHUE ¢ 3aHyjeHueM uepe3 OC, npuMeHeHHe
COrJIacylIINX U WHCTPYMEHTAIBHBIX YCHUJIUTENEH, COIVIACOBAHHUE CIIEKTPAJIBbHBIX
CBOMCTB CHTHaJla C YacCTOTHBIMU XapaKTEPUCTUKAMHU YCWIHTeNel (aHajioronas
bunbTpanms), IIPUMEHEHUE TpaHc(hopMaTOPHBIX 51 ONTHUYECKUX
npeobpaszoBareneif. OOOOLIEHHBIE SKBUBAJICHTHBIE M CTPYKTYPHBIE CXEMBI.
OcHoBHble  xapaktepucTuku. CoOctBeHHble 1mymMbl OVY. Ilpumenenue
BCIIOMOT'AaTEJIbHBIX YCTPOMCTB: BTOPUYHBIE HMCTOYHUKH IUTaHUSA, YCTPOMICTBA

KaJIMOPOBKH, YCTPOMCTBA 3aITUTHI OT MEPECHANPSHKEHUS 110 BXOTY.

Tema 6. LHudposas ¢punbTpariust kKak CpecTBO OciadieHus momex (2 gac).



Hudpossie punptpsl (LID). O6mue nonstus: HU® (KUX-dunptper), PLIO
(BUX-dunbtper). OcHoBHBIE mocTtonHcTBa 1. UMnynscHas peakmnusi GUiIbTPOB.
Oyuknusa  orkimka.  OmnpeneneHue UMIYJIbCHOM peakuuu. Ilepenarounsie
bynkun GuneTpoB. YacToTHbIe XapakTepucTUku (UIbTpoB. OOIIME MOHATHS.
OcHoBHbIE CBOWCTBA. B3anmHast koHBepTanus TUIOB (pUiIbTpoB. TUIIOBBIE METOBI
pacuera u ontumuzauuu GuiIbTpoB. [IoHATHE O: TJIABHOM YaCTOTHOM JIHaIla3oHe,
yactote HaiikBucra, sBnenuu ['noca, BeCOBBIX (QyHKITUSX.

Crpykrypublie cxembl LL®. I'padsl punbTpoB. CoequHeHUs PUIBTPOB,

OuIbTphl CIIy4ailHbIX CUTHAJIOB. Pu3znueckas CYIIHOCTh (UIbTPALMH

IyMoB U nmomex. OcoObie BUIbI (GUIBTPOB: CTIAKHUBAIOIIUE, ONITUMAJIBHBIE.

Tema 7. OOoOmeHHas CTPyKTypHas cxeMa J3jiekTpoHHoro MII
ANeKTpodu3noIornueckoro HazHadeHus (2 yac)

PaccmoTrpenne 000OIIEHHOW CTPYKTYpHOM cXeMbl siekTpoHHoro MIL.
O6ocHoBanue kKommnoHeHTOB MII B CTpykType, KpaTkas XapaKTepUCTHKa

dbyHKIMA, cBOMCTB U TpeboBanuii. OcoObie U 0OIMEe KOMIOHEHTBI CTPYKTYPbI

MII.

Tema 8. MUKPOKOHTpOJIEPHl KaK CPEACTBO HHTEIUICKTYaJIU3alUU
MEJIMIIMHCKON TEXHUKH JIIOOOT0 ypoBHS (2 yac).

Uctopusa pa3Butusi MukpokoHtposuiepoB (MK), ux wMecrto, poiib H
NEePCHEeKTUBBl B 00pabOTKEe MEAMIIMHCKUX CUTHaNOB. Kiaccudukanus ieneBoro
HazHaueHus MK mo pasmepy nansbix (8-mu, 16-u, 32-X) U CTpyKType KOMaH]
(CISC u RISC). IlonsiTue 0 MpUHCTOHCKOW M rapBapjickoil apxutekrype MK.
Buael namstn B MK, HaszHaueHue u ocoOGeHHoctu. IloHsiTHE O CTpyKType U
OpraHM3alMd TMPOIECCOPHOrO sipa: apUPMETHKO-JIOTUYECKOE YCTPOHCTBO,
AKKyMYJISITOPBI, IUKJIMYECKOE CABUIOBOE  YCTPOWCTBO, JOMOJIHUTEIbHBIN
YMHOXHUTEIb-CYMMATOp, IIMHHAS CTPYKTypa. BHyTpeHnHnee yctporictBo MK Ha
npumepe MK AT91SAM7256. OcHOBBI coBpeMEHHOr0 nporpammupoBanus MK:

NporpaMMUpOBaHHUC Ha BBICOKOM YPOBHC, PAa3HOBUIHOCTH KOMIIMJISATOPOB (KaK



nporpammubie maketel [AR, Keil, GCC,), coctaB makera HCXOIHBIX TEKCTOB.

[IoHsATHE O MPOrpaMMHO-AIIIAPATHBIX CPEACTBAX OTJIAJIKU IIPOTPAMM M 3arpy3KH B

[I13Y MK.

Tema 9. utepdeiice nppoBoro oOMeHa JaHHBIMU. 3akiroueHue (2 yac).

[IpumeHenne oOMeHa JaHHBIMH B HUGPOBOM (popMare Kak HEOOXOIUMOE
ycioBue pasButug MII, kak Ha BHYTpPEHHEM YpOBHE (MEXKMHKPOCXEMHBIM,
MeXOJIOUHBIN), TaKk U BO BHE. IlepcreKTMBHOCTH MOCIEAOBATENBHOIO OOMEHA,
($u3MYECKU M JOTMYECKU YpoBHM opraHu3anuu. IIupoko pacnpocTpaHeHHbIE
npoTokoJibl nociegoBatensHoro ooMena: UART, RS232C, RS485, USB, 12C,
CAN — ucropust pa3paOOTKH U aBTOpPbI, OCHOBHOE Ha3HAUEHHUE U TEXHUYECKHE

napaMeTpsl, 0COOEHHOCTH (PU3UYECKOI0 U JIOTHYECKOTO YPOBHENW OpraHU3aluy.

I1.CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKON
YACTHU KYPCA

IIpakTuueckue 3ansaTus (36 yacos, 6 yacoB B popme KPyrJjoro crojia u
MO3r0BOI0 IITYpMa).
Tema 1. ba3oBple 3aKOHBI JIEKTPOTEXHUKH M DJIEKTPOHUKH. Meton

npeoOpa3zoBaHusd. MeToJl KOHTYPHBIX U Y3JIOBBIX ypaBHEHHIl. MeTol KOHTYPHBIX
TokoB. [locTpoeHne mOTeHIMANBHBIX auarpamm (OO0macTH TpPUMECHEHHS -
dusznoTepaneBTUUECKUEe  anmaparsl:  raineBaHuzauus, HY, VYBY, CBY,

WuaykroTepmus u ap.) (2 gac).

Tema 2. Hepa3BeTBieHHas HeOAHOpoAHAass MarHuTHas uenb: 1. Ilpum
3aJITaHHOM MAarHuTHOM TMoOToke. [lpu 3amaHHOM HaMarHu4yuBaroumeld CHe.
Pa3BeTBiIeHHAss HeCMMMeETpHYHash MarHuTHas menb (OOmacTd NPUMCHEHHS -

dusnoTepaneBTHYeCKHE anmapaTthl U ctumyssitopel. MPT u MUT u nap.) (2 vac).

Tema 3. Cunycounanbubiii Tok B RL- 1 RC-niensix. Ananus mporeccoB B
LENU CHUHYCOMJAJIBHOTO TOKA IPHU IOCJIEJOBATEIbHOM COEIMHEHUU DJIEMEHTOB.
OcHOBHbIE TOHATUSL O TepeMeHHOM Toke OcHoBHbIE (GoOpMyINbl U ypaBHeHHs (4

4ac)-KpyrJibli CTOJ.



Tema 4. Pe30oHaHCHl HaNpsOKEHUA W TOKOB B 3JEKTPUYECKHUX LEMSAX
nepemeHHoro Toka ¢ R, L, C nmpu ux mnapayuiesbHOM coelruHEHHH. OCHOBHBIE

HOHSATHS O TIEpeMeHHOM Toke. OcHOBHBIE (popMyITbl U ypaBHeHHS (4 dac).

Tema 5. IlepexomgHble TPOLECCHI B AIECKTPUYECKUX LEIMAX. Y paBHEHHS,
OTIpEJICIICHHS] TOKOB M HAIPSHKEHUH M MOCTpOeHUE rpadMKOB MPOIECCOB B IICTH

MOCJe KOMMYTalHH (2 4ac)-MO3roBOM IITYPM.

Tema 6. IlomympoBonHukoBbie TpUOOpPHI. JIMOIBI W TPAH3UCTOPHI.
bunonspHble ¥ MOJEBbIE TPAH3UCTOPHI. DJIEKTPOHHBIE BBIIPAMUTETU. OCHOBHBIE

dbopmybl U ypaBHeHUs. [lapamMeTphl 1 XapaKTepuCTUKU ycuuTenen (2 yac).

Tema 7. DJIEKTPOHHBIC YCHJIMTEIW. Y CWIMTEIW MOIIHOCTA WU YCHJIMTEIU

MOCTOSIHHOTO TOKa. OCHOBHBIE ()OpMYJIbI U ypaBHEHUS (2 yac).

Tema 8. OmnTosnekTpoHHBIE 3J€MEHTHI: MPOTOPE3UCTOPHI H3ITydarolIne
dboToano bl U HOTOTPAH3UCTOPHI U ONTPOHBI. [IpakTrka ux npumeHeHus (2 yac).

Tema 9. DnekTpoHHBIE CPEACTBA AHATIOTOBOM CXEMOTEXHUKH. (2 Yac).

Tema 10. OY. Uneanpubiii OY. OCHOBHBIE MMApaMETPbl U XapaKTEPUCTUKU
OVY. OOpaTHble CBA3U B YCHJIMTENbHBIX yCTpoHcTBax. [IpuMepsl ucnosb3oBaHuUs
OV u o6patHbIx (2 gac).

Tema 11. I'eHepaTopbl rapMOHUYECKUX CUTHAJIOB, MPSAMOYTOJIbHOU (POPMBI U
UMITYJIbCHBIX CUTHAJIOB (2 4ac).

Tema 12. Dnexrponnsie kimtoun. MOII-kitoun B 3J1€KTPOHHBIX

YCTPOMCTBAX C MEPEKII0YaeMbIMU KOHJIEHCATOpaMH (2 vac).

Tema 13. Jlornueckne GYHKIIMA U OJIEMEHTHI. AKCHOMBI, 3aKOHHBI,
TOXKIECTBA U TEOPEMBI aJITeOpPbI JIOTUKA. MUHHMHU3AIUHU JIOTUICCKUX (QyHKIHH (2
qac).

Tema 14. KomOunanmonuwele norudeckue yctpoictBa. I[lludpatoper u
nemurdpatopsl. MyJIbTUILIEKCOPHI U IEMYJIbTHILIEKCOpPbI. CymMmaTophI (2 vac).

Tema 15. Tpurrepst u uudpossie apromatsl. RS, JK, D, T wu
HECUMMETPUYHBIA TpuUrrep. Peructpel (CABUTOBBIC, CUHXPOHHBIE CIBUTOBBIC

PETUCTPBI C OOPATHBIMH CBS3SIMH U MX (DYHKIIMOHAIBHBIC Y3JIbI) M CYETUMKH (2



yac).
Tema 16. 3amomMuHaronye >3JIEKTPOHHBIE YCTPOHCTBA. OcHoBHbIE
napametpel U BuAbl 3Y. Cratmdeckue, nuHamuueckue O3Y. II3Y u Dmdmi-

MaMsTh. 3aKatoueHue. (2 gac).

JlabopatopHsie padorsl (_18 uyac.)
Tema 1. UccnenoBanue ocumsiorpaga — 2 yaca.

Lens paboTbl. M3yuuTh OCHOBBI paOOTBI M OCHOBHBIE PEKUMBI PAOOTHI
ocruiuiorpada.

OcBouth padboTy ¢ ocrmiorpagoM B peXUMax BHEIIHEW U BHYTPEHHEH
pa3BEPTKU, HAYUUTHCS UCIIOJIb30BATh MapKEpHbIE U3MepeHus (2 yac).

Ocmwinorpad — sBASETCS OCHOBHBIM MPUOOPOM  JUJIsl  HCCIENOBaHUSA
IIPOLIECCOB B JJIEKTpHYeCKHX IHensaXx. C ero moMOLp0 MOXKHO HCCIIEI0BATh
pa3BUTHE TOrO WJIM HMHOIO IIpolecca BO BPEMEHH, H3MEPUTH IapaMeTpPhl
OBICTPONPOTEKAIOLINX IPOLECCOB, HU3YYUTh CHUHXPOHHU3ALMUIO JBYX WIH Oojee
IIPOIIECCOB U T.A.

Y mob6oro ocuwuiorpadga o0s3aTeabHO ecTh dKpaH. OH  sBIseTCS
IJIOCKOCThIO, HA KOTOPOW M300paXkeHa OfHa TOYKa ¢ IByMs KoopAauHaTamMu X U Y
— TOPU3OHTAIBHOW M BEPTUKAIBHOM KOOPIMHATOW COOTBETCTBEHHO. B mepBbIX
ocuuiorpagax u300pakeHrue TOYKU CO3/1aBAJIOCh AJIEKTPOHHBIM JTy4OM, ITOATOMY
CUHOHMMOM TMOJIOKEHHSI TOYKH SBJSIETCS TMOJIOXKEHUE Jy4a ocuuuiorpada.
[Tonoxxenne sywya ocmwuiorpadga  yopaBiseTcs ABYMsI — HalpsOKCHUSIMH,
1oJlaBaeéMbIMM Ha BX0J X M BXoA Y ocuwuiorpada. ITH HaOpsyKEHUS HOCAT
Ha3BaHUs HaNPSHKEHHE TOPU30HTAIBHOM Pa3BEPTKU U HANPSHKEHHE BEPTUKAIBHON
pa3BepTku ociuiorpada. Jlpyroe Ha3BaHHE YIIOMSHYTBIX BXOJ0B ocluuiorpada
— BXOJ, TOPU30HTAIILHOM PAa3BEPTKU U BXOJ BEPTUKAJIBbHOU pa3BepTku. HekoTopsie
ocumsuiorpagpl, MOMUMO 3THX BXOJIOB, UMEIOT €lle BXOJ Z, HampsDKEHUE Ha
KOTOPOM YIPABIISET SIPKOCTHIO TOUKH (MM SIPKOCTHIO Jyda ocuuiuiorpada).

N3mensis HanpsbkeHre Ha Bxojax X U Y ocuuiiorpada, MOXHO yNpaBliATh
MOJIOKEHUEM JIyda Ha €ro 3KpaHe. Ecii HampshKeHHsT MEHSIIOTCS JTOCTAaTOYHO
OBICTPO, MOCIE0BATEIbHbBIC TTOJIOKEHUSI TOYKHA Ha dKpaHe ociusuiorpada ObIcTpo
CMEHSIOT ApYr Apyra W CIMBAaIOTCA B OAHy JimHWIO. Ha puc. 5.1 nokasansl
U300paKeHHUsT Ha JKpaHe ocuwuiorpaga, Ha BXOAbl KOTOPOro MOAAIOTCA
NEepeMEHHbIE HANpPSDKEHHUS] Pa3HbIX 4acToT. Takue u300pakeHUs Ha3bIBAIOTCS
dburypamu Jluccaxy.

Ourypst Jluccaxxy Ha skpane ocuuiuiorpada, Ux [ sinlJ[xt [1x[], Uy [J
sin[ 10yt [10y[]. Pexum paboTbl ocmmmiorpada, mpu KOTOpoM Ha BXon X
IIOAACTCS BHEIIHUM CHUTHAJ, Ha3bIBACTCA PEXUMOM BHEIIHEH Pa3BEPTKHU.
Curnanel, mocTymarome Ha BxoAbl X W Y ocuwwmiorpada, Kak IpaBuio,



YCUJIMBAIOTCA COOTBETCTBEHHO YCHJIUTENISMU TOPU3OHTAJIbHOW M BEPTUKAIHHOU
pa3BepTKU, KOIPPUIMEHT YCHUIIEHUS KOTOPBIX MOXET PpEryJupoBaThCsi MU
IPUHUMATh (DMKCUPOBAHHbBIC 3HAYEHMSI; €IMHUIA U3MEPEHNS — BOJIBT Ha JICJICHHUE
(B/nen.). 3nas xonhdUIMEHT yCUJIEHUS YCUIIMTENIEH pa3BepTOK ocuuiorpada,
MO’KHO OIIPENEIUTh apaMeTpbl CUTHAJIOB, MOJABAaEMbIX Ha BXObI OcIMILIOrpada.
K BHemHuM curHasiamMm ocuwuiorpada J00aBISIFOTCS TAaKKE IMOCTOSHHBIE
COCTAaBJSIIOLIME, BEJIMYMHA  KOTOPBIX MOXET M3MeHAThcs. llocrosiHHBIE
COCTaBJISIIOLINE HEOOXOAMMBI JUIsl CABHra H300pakeHUs 1o 3kpaHy. Oprasl
yIOpaBICHUS, PETyIUPYIOIIME TOCTOSHHBIE  COCTaBIISIONIME,  HA3BIBAIOTCS
TOPU30HTAIFHBIM CMEIICHHEM ¢ BEPTHKAIbHBIM CMEIIeHHEeM. B mpakTuke
pazoON3MEepEeHNI YaCTO BCTPEUASTCs 3a]jaua UCCIIeI0BaHUS IEPEMEHHOTO CUTHAA
MaJIol aMIUTHTY/ABI, K KOTOpOMY J100aBiieHa OOJbIIast TOCTOSTHHAS COCTABJISIONIAS.
Jljis TOro 4TOOBI MCKIIIOUUTH 3Ty MOCTOSHHYIO COCTABIISIFOIIYIO M3 HAMPSIKEHHUS,
[0JJaBa€MOT0  Ha  BXOJbl  Pa3BEepPTOK  ocuwuiorpaga, Kak  IpPaBHIIO,
peyCMAaTPUBAETCS BO3MOKHOCTbh BKJIIOUEHHUS MEXAY HMCTOYHUKOM CHUTHala U
BXOJOM ocuuuiorpaga (¢uibTpa BBICOKOW YacTOTHI, HE MPOIYCKAOILIEro
MNOCTOSTHHYIO COCTaBIISAIOIYI0. BKitoueHune (puiabTpa oCcylecTBIseTCs TyMOJIEpOM
C MOJOXKEHUSIMH «~» — (PUIBTP BKJIIOUEH U «—» — (DUIIBTP BBIKIIOYEH.

['opazno 4ame, 4YeM peXHUM BHEIIHEH pa3BEpPTKH, Ha MPaKTUKE
UCIIOJIb3YETCSl PEXUM BHYTPEHHEH pa3BepTKU. B 3TOM pexume HanpspKeHHEM
TOPU30HTAIFHONW pPa3BEPTKU CIY)KUT JHUHEHHO W3MEHSAIOIIEECs BO BPEMEHU
HanpspKEHUE BCTPOSHHOTO TeHepaTopa ocuuiuiorpada, Ha3pIBAeMOT0 TeHEPaTOPOM
BHYTpPEHHEl pa3BepTKu. B pexxuMe BHYTpeHHEH pa3BepTKH Jiyd, mpoderas Io
sKpaHy ocuuiorpada, (axkTUuecku pUCYeT Ha HeM TIpaduK 3aBUCUMOCTHU
HaNpsDKEHUs, TOaBaeMoro Ha BXoJ Y ocipuiorpada, oT BpeMeHH.

I'eneparop BHYTpEHHEW  pa3BEepTKU  BBIPAOATHIBAET  MUIO00pPA3HOE
HanpsbkeHue. Ilpumep BXxonHOro HampsbkeHus ociwiorpada (BBepxy) u
BBIXOJIHOTO HAINpSDKEHHMs] TeHepaTopa BHYTPEHHEW pa3BepTKH (BHU3Y) IpU
OTCYTCTBUM WX B3aMMHOM CHHXPOHM3allMM CHUTHalI MW Tpd OTOM He
OpEeINpPUHUMAETCS HHMKAKUX JOIMOJIHUTENBHBIX MEp, YacToTa MHUI000pa3HOro
HanpspkeHuss He OyJeT coBHaaaTh C YacTOTOM BXOAHOrO curHana. Takoe
U300pakeHre He MO3BOJISET MOJYYUTh KAaKOH-IHOO CyIIeCTBEHHOM HMH(OpManuu
00 uccienyemoM curHaie. s Toro, 4ToObl mpu HAOIIOJEHUN NEPUOANUECKOTO
CHUTHaja KapTWHAa Ha OJKpaHe ocuuuorpadga ocraBajach HETOIBUKHOU, U
JIEHCTBUTENFHO OTpaXkaja Obl 3aBUCHMOCTH MCCIIEAYEMOTO CHUTHalla OT BPEMEHH,
MPUMEHSIOT CHHXPOHU3AIMIO Pa3BEPTKH, KOTJa YaCTOTHI UCCIIEAYEMOTO CUTHAA U
HaNpsDKEHUS Pa3BepTKU  COBMAnaloT. Hawamo TOpH30HTaIbHOW pa3BepTKU
NPUBS3BIBACTCSI K MOMEHTY BPEMEHH, KOT/Ia COBIAJAOT 3HAYCHHUS] BXOJHOTO
HanpsDKeHUsT ocIuiorpada W TMOCTOSHHOTO HAMpPsDKEHUs 3aJaHHOTO YPOBHS
Ucunxp. IlocTosiHHOE HampspkeHHE pETyJIUpYyeTcsi OpraHamMH  yIpaBJCHHS
ocunsuiorpada u Ha3bIBaeTCsl ypoBHEM CHHXpoHu3auuu. [IpenycmaTtpuBaroTcs 1Ba
peXHMMa CUHXPOHM3AINH: TOJOKHUTEIbHBI — Ha4Yallo pa3BEPTKU MPUBSI3bIBACTCS
K MOMEHTY BpPEMEHHM, KOIJIa HCCIEAyeMblii CHTHal TIEPeceKaeT YPOBEHb
CUHXPOHHU3ALIUU CHU3Y BBEPX, U OTPHUIATENbHBIN, KOT/1a STUM MOMEHTOM SIBJIETCS
IepeceyeHre CUTHAJOM ypOBHS  CHHXpOHHM3alUuMu  cBepxy BHuU3. (O0a



pPAaCCMOTPEHHBIE PEXUMa SBJISIIOTCS PEKMMaMU BHYTPEHHEH CHUHXPOHM3ALIUH,
KOI'/Ia UMITYJIbC CUHXPOHM3AIUH, 3aITyCKAIOIINNA Pa3BEPTKY, BhIpadaThIBACTCs MpHU
COBIIQJICHUM HUCCIIETyEMOIO CUTHAJIA C YPOBHEM CHUHXPOHU3AMU. AJIbTEPHATUBON
BHYTPEHHEW CHUHXPOHMU3ALMMU SIBJISIETCS PEKUM BHEIIHEH CHHXPOHU3ALUU, IpU
KOTOPOM HCCJIEAYEMbId CHUTHAJl TOCTYMAET TOJIBKO HA BXOJ BEPTUKAIBbHOU
pPa3BEpTKH, a HMIIYJIbChl CHHXPOHHU3AIMKM BbIPAOATHIBAIOTCS MPU MEPECCUCHUU
YPOBHSI CHHXPOHHU3AallMM JPYTUM CHUTHAJIOM, MOCTYIMAIOUIMM HAa BXOJ BHELIHEH
CUHXPOHU3ALIHH.

Pexxum BHemHeW pa3BepTKH YIOOHO HCIIONB30BAaTh [UISI HM3MEPEHUs
BPEMEHHBl X TMApaMETPOB CHUTHaJa. Ecin B KayecTBE CUTHAJa BHEIIHEH
CUHXPOHU3ALIMH HCIIOJIb30BATh KOPOTKHWE HMITYJIbChl, TO KOOpAMHATa X TOYKH
n300paXkeHUsl Ha dSKpaHe ocuuiorpada MOJHOCThIO COOTBETCTBYET BPEMEHHU
3aJIep>KKU 3TOM TOUKM OTHOCUTEIBHO UMITYJIbCA CUHXPOHU3ALINH.

['eneparop pasBepTku ocimiorpada MOXKET paboTarh B JBYX pEKUMaXx.
IIepBbIil M3 HUX HA3BIBAECTCS aBTOMAaTHUYECKOW pa3BEpPTKOW. ['eHepaTop pa3BepTKU
paboTaer B aBTOKOJIEOATEIHLHOM pEXKHUME, U KaK TOJBKO €ro BBIXOJHOE
HaIpPsHKEHUST IOCTUTAeT MAaKCUMAJIbHOTO 3HaueHus (Jiyd ociuuiorpada J0XOIuT
JI0 KpaillHero mpaBoro TMOJOKeHHs), OHO cOpacwiBaeTcsi B 0 (Iyd CcKaukom
IIEpEMEIIAECTCS B KpailHEe JIEBOE ITOJIOKEHUE), U HAYMHACTCS OYEPEIHON NEPHO.T
TOPU30HTANBHON pa3BepTkH. [lonmokuTenbHas W OTpULIATENIbBHAS BHYTPEHHSA
CUHXPOHM3AIINS. JlnarpaMMbl HampsDKeHMM W M300pakeHUsT Ha DJKpaHe
ocuwiiorpaga 3TOM JIyd HaxXOJIUTCA BOJM3M KpallHEro MpaBoro MOJIOKEHUS
(6JIM30CTh pEryaupyeTcsi OTACIBHON PYYKOM «CTAaOMIIBHOCTBY), U Ha TEHEPATOp
pa3BEepPTKU MPUXOAUT UMITYJILC CHUHXPOHHU3AIMU, TO Pa3BEpTKa MPUHYAUTEIHHO
HAYMHAETCS C KPailHEro JIEBOro MOJI0KEHHMS.

JIpyroi pexvuM HOCUT Ha3BaHUE KIyLIEN pa3BepTKH. ['enepaTop pa3BepTku
BBIJIACT OJIHOKPATHBIN MUI000pa3HBI UMIYJBC, HAYaJI0 KOTOPOTO OMpEeNeseTcs
MOMEHTOM MPUXO0JIa UMIYJIbCA CHHXPOHU3AUUU. ECIM UMIyJIbC CUHXPOHU3ALUU
OTCYTCTBYET, TO OTCYTCTBYET M TOpPU3OHTAJIbHAasi pa3BepTKa. Pexum xmyuien
pa3BepTKH yAO0O0EH MpU aHAIM3E TMOBTOPSIONIMXCS CUTHAJIOB, HE SIBIISIOIIMXCS
TOYHO MEPUOIUYECKUMU.

JIisi  Tpeuu3uOHHBIX U3MEPEHHWH B  COBPEMEHHBIX  ocHuniorpadax
MPEAYCMOTPEH PEXUM MAapKEpPHBIX H3MEpeHuil. B 3ToM pexume Ha HKpaH
ocuwiiorpaga, MNOMHMO OCHOBHOIO Jy4ya, BBIBOJUTCS MapKep B BHUJE
BEPTUKAJILHOM JMHUU. Mapkep nepecekaeT JMHUI0 U300paKEeHUS Ha DKpaHe
ocuuiorpada B TOUKe, KOOPJAUHATHI KOTOPOH (3HaYEHUE HANPSHKEHUS! U BpeMs OT
Havaja pa3BepTKH) BHIBOJSATCS Ha [U(POBbIE WHIUKATOPHI.

KonTpoasHsbie Bonnpocskl Kk padore Ne 1: UccieqoBanue ocuniiorpaga.

1. MoxHO 1M HCHONB30BaTh  oOcHWLIOrpad g IpocMoTpa
BUJIE03aITUCEN?
2. Kakas ¢urypa Jluccaxy Oymer HaOmogaTbCsi Ha JKpaHe

ocmuiorpada, ecii Ha ero Bxoabl X U Y MOJAeTCsl OJUH U TOT KE IMePEMEHHBIN
curHan? A ecau Ha Bxoj X mojgaercs Hanpspbkenwe UO sinllt, a Ha Bxog Y —



Hanpspkenne UO cos[t?

3. Onpenenure aMIUIUTYAbl BXOJHBIX HaNpsbKeHUM ocipuiiorpada (puc.
5.1), ecnu ycunuTeab TOPU30HTAIBLHON pa3BepTKU UMeeT KOIPPUIMEHT YCUICHUS
10 B/nen., a ycunutens BepTUKaIbHOM pa3BepTku — 20 MB/nen.

4, KakoBo Ha3HaueHHE MepeKIIouaTess «pa3BepTKay, HaX0AAIEerocs Ha
nepeiHel MmaHenu ocuuuiorpadga U UMEIOIIEro JiBa MOJOXKEHUS — «BHEIIH.» U
«BHYTP.»?

d. B03MOXHBI 11 TOJNIOKUTENbHAS U OTPULATEIbHAS] CUHXPOHU3AIUS B
peXrMe BHEITHEH pa3BepTKu ocuusuiorpada?

6. Bbynyt nu ornmuathes M300pakeHHs Ha 3KpaHe ocuuiuiorpada B

peXuMax OKAyHoleil M = aBTOMATUYECKOM  pa3BepTKM Mpu  HAOJIOJIEHUU
CUHYCOMJAJIBHOTO CUrHana?

7. Kakum 00pa3oM ¢ MOMONIbIO MapKEpHBIX H3MEPEHHN H3MEPUTh
4acTOTY CUHYCOUJAJIbHOTO CUTHaja?

[Iporpamma mabopatopHoit paboThI

1. VYceranoBuTh ocimuiorpad B pekuM BHeEIIHEW pa3BepTku. [logats Ha
Bx0/bl X U Y ocimuiorpada CUHYCOMIAIbHBIE HAMPSKEHUS! Pa3TUYHBIX YacTOT.
[TonoOpaTh Takoe COOTHOIIEHHE YaCTOT, IPU KOTOPOM H300pa)K€HHE Ha JKpaHe
ocuusuiorpada ocTaeTcsi HEM3MEHHBIM. 3apHUCOBATh MOJIyYMBIIEECS N300paKeHHE
JUIT HECKOJbKMX (HE MeHee 3) pa3HbIX COOTHOIIEHUM YacToT. OObSICHUTH
pe3yIbTaThI.

2. Ha reneparope wuH(POBBIX MOCIEIOBATEILHOCTEN MO YKa3aHHUIO
IpenoAaBaTesiss yCTaHOBUTH MOCIIEI0BATEIbHOCTh UMITYJIHCOB. BhIX0MHOM curHan
reHepaTopa yepe3 RC-nienouky (1Mo ykasaHUIO MperojaBaTess) MojJaTh Ha BXO
ociuiorpada. YCTaHOBHTH peXUMBI paboThl ocuuiuiorpada (pa3BepTky u
CUHXPOHU3AIMIO) TaK, 4YTOObl HA OHKpaHE HaOIIOJaNach HEU3MEHSIOIIEECs
U300paKeHuUe.

3. [Tonp3ysick  MapKepHbBIMH  HM3MEPEHHUSIMH, COCTaBUTh  TaOJMILY
KOOPIMHAT OCHOBHBIX TOUEK U300paKeHUsI.

4, C noMouIb0 NOJyYEeHHOU TaOJIUIBI TOCTPOUTH IPaPUK UCCIIETYEMOTO
CUTHAJIA.

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

MOCTOSIHHOW COCTaBJISIONIEH U3 BXOJHOTO CUTHAJA). MI3MepuTh n3MEeHEeHUE ypOBHS
uccienyeMoro cursaia. OObsICHUTh TOJIyYE€HHBIN pe3yJIbTar.

Conepsxanue oTyera

OTueT JoJKEeH CoaepKaTh:

1. CpucoBanHble ¢ 53kpaHa ocuwwuiorpada (He menee 3) GuUrypbl
Jluccaxxy ¢ mapaMeTpaMH BXOJHBIX CHUTHAJIOB ocuuuiorpada (4acrorta u
aMIUIATY1a BXOJHBIX CUTHAJIOB).

2.  3amaHHBIC TpENoAaBaTeNieM IU(PPOBYIO MOCIEN0BaTENbHOCT U RC-
LEMOYKY.



3. Pexumbl  pabotsl  ocumuiorpada (pa3Beprka, CHHXPOHHU3ALUA,
yCUJICHHE), TPH KOTOPBIX HAOIIOAAETCsl YCTOWIMBOE H300paKeHHUE.

4. Tabmuiry KoopauHAT OCHOBHBIX TOUEK M300payKEHUSI.
5. ['paduk uccnenyeMoro curHania.
6. HapucoBanHblii Ha TOM K€ TpaduKe UCCIeTyeMbIli CHUTHAl C

YCTPAHEHHOW MOCTOSHHOW COCTAaBJISIOIICH.

Tema 2. UccaenoBanue ocumwuiorpada kKak 3JjeMEHTAa TEXHHUYECKOU
cucrtembl YOMU (2 gac).

Lenes pabGoTel. M3y4uTh OCHOBHBIE Y3716l W OJIOKA, OPHUHIMUIBI HX
IPOEKTUPOBAHUSI, COOPKH, KOHTPOJS M IOBEPKH B OCHOBHBIX PEXHMax €ro
paboThl.  (OATYMKW, AHAJOTOBBIE M  LHU(PPOBBIE  AJIEMEHTHI, y3JIbl U
¢yHkuoHanbHble Onoku. KoOHCTpykuMsi, NpOeKTUpOBaHUE, pa3paboTka U
sKcIuTyaTanus). OLeHka pa3pelaroneil crnocoOHOCTH U TOYHOCTH ocHuuiorpada
KaK U3MepuTeabHoro nmpudopa (4 gac).

Tema 3. Tema 1. UccaenoBanune maraurodnuedasiorpaga MII' — 1 (4
yac).

Lens pabotbl. M3yunTh NpUHUUIIBI PaOOTHI U OCHOBHBIE PEKUMBI PaOOTHI
MOT" -1,

OcBouth pabory ¢ MOI' — 1 B pa3nuyHbIX pexuUMax BHEIIHEH W
BHYTPEHHEl pPa3BEPTKH, HAYYUThCA MCIOJb30BaTh MAapKEpPHbIE HU3MEPEHUS.
BBIBOJBI O METOJOJIOTMYECKHX M METOJMYECKUX JOCTOMHCTBAX M HEJOCTATKaX

MOT' -1

Tema 4. HUccaenoBanme marnutodnuedamaorpapa MII' - 1 kak
3JIeMeHTa TEeXHHYECKOH CHUCTeMBbl ISl THATHOCTHYECKHMX HccjienoBaHuii (4
yac).

Lens pabGoThl. M3yuuTh OCHOBHBIE Y37l M OJIOKM, NPUHIUIBI X
IPOEKTUPOBAHHUSA, COOPKHU, KOHTPOJISI ¥ IOBEPKU B OCHOBHBIX PEKHUMaX €ro paboThl
(IaTyuKH, aHATOTOBBIE U LIM(PPOBBIE JIEMEHTHI, y3Jbl U PYHKIMOHATIbHBIE OJIOKH.
KoHcTpykiusi, MpoeKTUpOBaHKE, pa3paboTka W JKciutyatamus) Paszperaroras
cnocobHocTh MOI' — 1 kak u3mepurensHOro npudopa. BbIBOABI 0 TEXHUYECKHUX
orpanndenusx MOI — 1.

Tema 5. UccaenoBanue Texnosorun TMC (4 gac).

Lens pabotel. M3yunTs mnpuHIUOBl pabOThl, METOANKY W OCHOBHBIC
peXUMBbl COBpeMeHHbIX ammapatoB TMC, B TOM 4uciae HaBUTalMOHHBIMHU B
pa3IUYHBIX PpEXUMAX CTHUMYJSUMHA. BBIBOABI O  METOJOJOTMYECKUX H
METOJUYECKUX JOCTOMHCTBAX M HenmocTatkax coBpeMeHHbix TMC. Pazpemaroias
c1ocoOHOCTh ¥ TOUHOCTh TMC Kak (pru3HOTEepaneBTHUECKOTO anmnaparta. BeiBojb



O MCTOAOJOIMYCCKHUX U MCTOJUYCCKHUX JOCTOMHCTBAX U HEAOCTATKAX TMC.

Tema 6. HccienoBaHme anmaparHbIX CPeICcTB M CYLIECTBYHOLIUX
TexHnogorun TMC (4 yac).

Lens pabGoThl. M3y4uTh OCHOBHBIE Y3/Ibl W OJIOKM, NPUHIMIIBI UX
MPOEKTUPOBAHUSI, COOPKU, KOHTPOJII U MOBEPKH B OCHOBHBIX pEXUMax padOThI

TMC  (u3myuaTenu, aHajmoroBble H  HUQPOBBIE  BJIEMEHTHI, Yy3JIbl U
dbynkiuonansHble  Onoku. KoHCTpykums, NpOEKTUpOBaHUE, pa3padoTka U
skcruryararus.  [1JIK  HampspkeHHOCTM MarHuTHOro mosst).  Paspemaromast

CcrocoOHOCTh W TOYHOCTH TMC.
coBpeMeHHBIX TMC (2 4ac).

BBIBOI[BI 0 TCXHHUYCCKHX OI'PAHNYCHUAX

I1l. YYHEBHO-METOINYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIIUXCA

VY4ebHOo-MeToIMuecKoe oOecrieueHue CaMOCTOSATEIIbLHON paboThI
oOyJaromuxcs Mo AUCHUIUTHHE «MeauinHCcKash 3IeKTPOHUKA» MPEACTaBICHO B
[Tpunoxenuu 1 u BKiIrovaer B ceOs:

IUTaH-TPa(UK BBIIOJIHEHUSI CAMOCTOSITENIbHOM paboOThl MO TUCIHUILIMHE, B
TOM YHUCJI€ TPUMEPHBIE HOPMBI BPEMEHHU Ha BBITTOJIHEHUE TI0 KXKIOMY 33/IaHUIO;

XapaKTEepUCTHKA 3aJlaHui [JIsl CaMOCTOATENbHON padOThl CTYAEHTOB H
METOJMYECKHE PEKOMEHAALINHU IO UX BBIIIOJIHEHUIO;

TpeOOBaHMSI K  MPEIACTAaBICHUIO W OPOPMIICHUIO  PE3YJIbTATOB
CaMOCTOSATENbHOM pabOThI;
KPUTEPHUH OLIEHKH BBIMOJTHEHUSI CAMOCTOATEIEHON paOOTHI.
IV.KOHTPOJIb
JTOCTUXXEHUSA HEJEN
KYPCA
Kont OueHoYHbIE CpencTBa —
TI/TI | POJIUPYEMBI Komet w  aTamel | HAMUMEHOBAHUE
e wMoxaynu/ | popMUpOBaHUS TeKYITUI pom
paszmensl /| KOMITETCHIIUH KOHTPOJIb ©KyTOYHAs
TEMBI aTTeCTaIus
JTUCITUTUTAH
BI
Temer 2-4, OIIK-5 K, BOIPOCHI
7,11, 14-18 | roTOBHOCTD K VO, 1-11,
HCTIOJIb30BaHUIO N3, AK3aMeH
OCHOBHBIX ¢buzuko- OKP, BOIIPOCHI
XUMHYECKHUX, I1,




MaTeMaTUUYECKHUX u HKP,
WHBIX 3
€CTECTBEHHOHAYYHBIX
MOHSITUI U METOJOB IMPHU
pelIeHun
podheCCHOHAIBHBIX
3aja4

K - xoncnexm, YO - ycmuuwiti onpoc, N3 - nHAMBUaYyalbHOE JOMAIIIHEE
3amanue, JKP - skcnpecc koHTposibHas padorta, I1 - npesentanus, T-tect, UKP —
UTOT0Basi KOHTPOJIbHAS paboTa

TunoBele = KOHTPOJBHBIE  3aJaHUsA,  METOAUYECKHME  MAaTepuUalsl,
OTIpE/IEISAIONINE MPOLEAYpPhl OLICHUBAHUS 3HAHWN, YMEHUN U HABBIKOB U (WJIN)
ONbITa JEATEIBHOCTH, a TaK)Ke€ KPUTEPUH M I[OKa3aTelHd, HEOOXOAUMBIE IS
OLICHKM 3HAHWM, YMEHHI, HaBBIKOB M XAPAKTEPU3YIOIIHUE 3Tamnbl (POPMUPOBAHUS
KOMIIETEHIIMA B TIPOLIECCE  OCBOCHHMS ~ 00pa3oBaTEIbHOM  MPOrPaMMBbl,
npeacrasiieHsl B [Ipunoxkenun 2. 3 — 3ader, O — 9K3aMEH.

V. CIIMCOK YUYEBHOM JIUTEPATYPBI U
NHOOPMAILIMOHHOE OBECIIEYEHUME JUCIHUIIJINHBI

OcHoBHas JuTEparypa
1. buptokoBa A.H. duszmka B MEIUIMHCKOM BY3€ [DJIEKTPOHHBIN pecypc] :

yueObHo-MeTonuueckoe mocooue / A.H. buprokoBa. — DJIEKTPOH. TEKCTOBBIC

naHHble. — Yuta: UnTHHCKas rocy1apCcTBEHHAs MEAUIIMHCKas akaaemus, 2012, —

90 c. — 2227-8397. — Pexxum nmoctyma: http://www.iprbookshop.ru/55339.html

2. Makcuna E.JI. DnekTponuka [aeKkTpoHHbIN pecypc] : yueOHoe mocodue / E.JI.
MakcuHa. — DneKTpoH. TeKCTOBbIe naHHble. — CaparoB: Hayunas knura, 2012.
— 159 C. — 2227-8397. — Pexum JOCTymna:
http://www.iprbookshop.ru/6270.html

3. Cupken M.A. DiekTpoHuKa [ DIEKTPOHHBINA pecypc] : METOUYECKoe oco0ue K
BBITIOJIHEHUIO J1abopatopHo-npakTruueckux 3aHsatuii / M.A. Cupken, A.C.
I'epacumMOoB. — DOJEKTPOH. TEKCTOBbIE JaHHble. — M. : MockoBcKas
rocyJapCTBeHHAsl aKajaeMusi BoJHOTro TpaHcmoprta, 2010. — 89 c. — 2227-8397.

— Pexxum noctyna: http://www.iprbookshop.ru/47967.html


http://www.iprbookshop.ru/55339.html
http://www.iprbookshop.ru/6270.html

JlonosiHUTeIbHAS JINTEPaTypa

1. N.C. PriOkoB DuiekTpoTexHuka: YuebHoe nocodue /. - M.: UL PUOP:
HUII Uudpa-M, 2013. - 160 c.: 70x100 1/32. - (BIIO: bakamaBpuar). (0010%KKa,
KapM. dbopmar) ISBN  978-5-369-00144-8 - Pexum  mgoctyma:
http://znanium.com/catalog/product/369499

2. YcompreB A.A. OOmas >JIeKTPOTEXHHWKA [DIEKTPOHHBIA pecype]
yueOHoe nocooue / A.A. YconbleB. — DneKTpoH. TekcToBble nanHblie. — CII0. :
VYuuepcurer UTMO, 2009. — 302 c¢. — 2227-8397. — Pexum pocryra:
http://www.iprbookshop.ru/67413.html

3. Epmyparckmii, I1.B. DnexTpoTexHuka W JJIEKTPOHUKA [DIECKTPOHHBINA
pecypc] : yueonuk / I1.B. Epmyparckmii, I'.Il. Jlerukuna, FO.b. Munkua. —
OnektpoH. naH. — Mocksa : [IMK IlIpecc, 2011. — 417 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/908.

NEPEYEHb UHOOPMAIIMOHHBIX TEXHOJIOTUHI U
IHPOI'PAMMHOI'O OBECIIEYHEHUA

Nudopmanmonnsie TE€XHOJIOTUH, UCIIOJIb3YEMBIE
OpU  OCYLIECTBICHMM  O0pa30BaTeIbHOrO  Mpolecca MO  JAUCHUILIAHE
«MenuIHUHCKas AJIEKTPOHHUKA» !

1.  Hcnonp3oBanne WHMOPMAMOHHBIX PECYpCOB, AOCTYIHBIX B
WHPOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn HTepHeT

2.  CocraBneHHWe W PpEJAKTUPOBAHHWE TEKCTOB TMPH IMOMOIIN
TEKCTOBBIX PEAKTOPOB.

3. Co3naHue  3JEKTPOHHBIX  JIOKYMEHTOB  (KOMIIBIOTEPHBIX
NpEe3eHTAlUl, AJIEKTPOHHBIX TaOMUIl W Tpa@UKOB) MO BBHIMNOJHAEMBIM
pedepaTUBHBIM pab0OTaM M MPAKTHYECCKUM 3aHATHSIM.

4.  Vcnonws3zoBanue cTaHmapTtHbix makeToB Mikrosoft Office
(Word, Excel, PawerPoint wu np), a Takke crienuaTu3upOBAHHBIX MAKETOB
npukiagaeix nporpamm MathCad, MathLab u np.

5.  Hurepnet-6paysepsl;


http://www.iprbookshop.ru/67413.html
https://e.lanbook.com/book/908

6. Notepad++;
7. Kommrorep ¢ omeparnmonHoi cuctemoit Windows, nokaibHas

CeTh ¢ JOCTynoM B IHTepHET;

8.  MicrosoftOffice;

9.  Mathcad.

10. IMakermporpamm Microsoft Office: Word u Excel.
11. Ilakermporpamm Open Office: Writer u Calc.

12. Cucrema MathCAD.

13. Cucrema MATLAB (maketr Simulink)

JUiss  oOecrieyeHusi JOCTYIMHOCTM OOY4YeHMS HWHBAJIMIAM W JIMLIAM C
OTrPaHWYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbsI Y4eOHBIC MaTepHabl MOTYT OBITH
alanTHPOBAHBI C YYETOM OCOOBIX TOTPEOHOCTEW: B TICUATHBIX MaTepuaiax
YKPYIHEH MpUQT, MPOU3BEICHA 3aMEHA TEKCTa ayAHO3alHChio, MUCIOIh30BAHEI
3BYKOBBIE CPEICTBA BOCIIPOU3BEICHHUS MHPOPMAITUH.

HNHTepHeT-pecypehl

1. 3onanbHas Hay4dHass OuOMMOTEKa [DyeKTpoHHBIM pecypc]. — URL:
http://www.sgu.ru/library
2.  DOnexktpoHHble y4yeOHUKH [OnexkTpoHHbld  pecypc]. — URL:

http://www.libedu.ru/

3. Enunas xomnekuus  1mudpoBBIX  00pa3oBaTENbHBIX  PECYpCOB
[DnexTponnsIit pecype]. — URL: http://scool-collection.edu.ru

4. EguHoe OKHO JOCTyna K 00pa3oBaTelbHBIM pecypcaM [DNeKTpOHHBIN
pecypc]. — URL: http://window.edu.ru

5. MWNsparensctBO  «Jlawp»  [DHEKTPOHHBIM  pecypc]:  BIEKTPOHHO-
oubnuoteunas cucrema. — URL: http://e.lanbook.com/

6. MHMzpmarensctBo «lOpaiiTy  [ONEKTpOHHBIM pecypc]: IIEKTPOHHO-
oubnunoreunas cuctema. — URL: http://biblio-online.ru

7. PykOHT [DneKTpOHHBIA pecypc]: MeXoTpaciieBas SJIEKTPOHHAs
oubnmrorexa. — URL: http://rucont.ru

8. eLIBRARY.RU [OnexktpoHHbIli pecypc]: HaydHass JJICKTpOHHas
ouonmortexa. — URL: http://www.elibrary.ru

9. ibooks.ru [DnexkTpoHHBIH pecypc]: 2IEKTPOHHO-OMOIHMOTEYHAsI CHCTEMA. —
URL.: http://ibooks.ru

10. Znanium.com [DneKTpOHHBIH pecypc]: 3JIEKTPOHHO-OMOIUOTECUHAS
cucrema. — URL: http://znanium.com

11. Meaunmackas gusnka NeNe 1-24 (1995-2006), www.telemedica.ru

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHHAIO
JANCHUITJINHBI

Ha wusydyenue pucnmmuebl otBoguTcs 108 4acoB ayIUTOPHBIX
3aHATUN U 54 ydacf camocrosiTensHOM paboThl. PekoMenaanyy mno miaHupOBaHUIO


http://www.sgu.ru/library
http://www.libedu.ru/
http://znanium.com/
http://www.telemedica.ru/

U OpraHu3alii BPEMEHH, OTBEJECHHOTO Ha M3yY€HHE TUCIUIUIMHBI MPUBEIEHBI B
OPUIIOKEHUU «YUeOHO-METOIMYECKOE OOECIEYEHNE CaMOCTOSITEIbHOW PaboThI
oOyuaroumxcsp». s OCBOEHMS AUCLMILIMHBI CIEAYET W3YYUTh HCTOYHUKU W3
CIMCKAa  OCHOBHOM M JOIOJIHUTEIBHON  JIMUTEpPATyphl,  AJIEKTPOHHBIX
00pa30BaTENbHBIX PECYpPCOB, OXBATHIBAIOIIMX JAaHHYI0 TEMY, pPaccMaTpUBaTh
IPAKTUYECKHUE NTPUMEPHI IO TEMaM, 3HAKOMUTHCS C TIOHATUSMU U ONPEAEIICHUSIMH,
HaxXoAWTh OTBETHl Ha BONPOCHl JUIsI CaMOKOHTPOJIS. [IpenonaBatenb
KOHTPOJIUPYET paboTy CTYAEHTOB, OTBEYAaeT Ha BO3HUKAIOIIME BOMPOCHI,
MOJICKA3bIBAECT XOJ MU METOJ pelieHus. Eciau monyd4eHHbIX B ayJUTOPUU 3HAHUMN
OK&)XETCs HEIOCTATOYHO, CTYJAEHT MOXKET CaMOCTOATEIHHO MOBTOPHO IMPOYECTh
COOTBETCTBYIOIIIEE TOCOOME, TMPOCMOTPETh TMPAKTUKYM C Pa300paHHBIMU
npuMepamMu. B paMkax camMocCTOSTENbHON pabOThl CTYACHTHI JIEMOHCTPUPYIOT
creneHb  ¢GopMupoBaHus TpodeccuoHanbHbIx — KoMmmereHrwmit:  OIIK-9 -
TOTOBHOCTBIO K TPUMEHEHUIO CHELHMATU3UPOBAHHOTO  OOOpYyNOBaHUS U
MEAMIMHCKUX  W3JeNUHM,  MPEeIyCMOTPEHHBIX  JUII  MCIOJb30BaHUS B
npodeccruoHanbHoM chepe.

[To OKOHYaHMM JEKLIMOHHOTO Kypca CIEAyeT 3aKJIIOUYUTENIbHBIA 3Tal
CaMOCTOSITEIIbHOW pabOThl CTYJIEHTA 10 MOATOTOBKE K 3a4eTy B 6 U K dK3aMEHY B 7
cemectpax. [Ipu moAroToBKe K 3K3aMEHY CTYIEHTY CJIeIyeT OBTOPUTH JIEKIIMOHHBIN
Marepua, U3y4yuTh UCTOYHUKU U3 CIMCKA JIUTEPATypbl, IOATOTOBUTHCSA K OTBETY Ha
BOTIPOCHI, BKIItOUeHHBIE B «IlepedeHp BOMPOCOB K 3a4eTy W 3K3amMeHy». Bo Bpems
MOJIFOTOBKY K 3aUeTaM M 9K3aMeHY CTYACHT JOJKCH CHCTEMaTH3UpPOBATh 3HAHUS,
MOJTyYE€HHBIC UM TIPU U3yYE€HUH OCHOBHBIX T€M JIUCIUIUIMHBI B TEYEHHE CEMECTpa.
IT0 MO3BOJSET OOBETUHUTH OTACIBHBIE TEMBI B €IUHYIO CUCTEMY TUCITUTUIAHBI.

Crnenyet BBIACNIUTH MOCIAEAHUM 1eHb (MO0 YacTh €ro) nepes IK3aMeHOM IS
JOTIOJTHUTENBHOTO MIOBTOPEHUS BCETO 00bEMa BOIPOCOB B IIEJIOM.

MeToauyeckue yKa3aHUIO K BbINOJHEHUIO pedepara

Ieau u 3axauu pedepara
Pedepar nmpencraBmsier  coO0OM  KpaTKOe  M3JIOKECHHE  IIPOOJIEMBI

MPAKTUYECKOTO  WJIM  TEOPETHYECKOro  Xapakrepa ¢ (opMyIupoBKOM
OTIPEJICIICHHBIX BBIBOJIOB TO paccMmaTpuBaemMoil Teme. M30paHHash CTyaeHTOM
npobjemMa H3y4aeTcss W aHAJIM3UPYeTCs Ha OCHOBE OJHOTO WM HECKOJIBKHUX
UCTOYHUKOB. B oTinuume OT KypcoBoW palOThl, NPEACTABISAIONICH CcoOOM
KOMITJIEKCHOE HCCIIeIOBaHUE MPOOJIeMbl, pedepar HampaBiIeH Ha aHaW3 OJIHOMN
WJIM HECKOJIBKUX HAYYHBIX PalboT.

Lensmu Hanmcanus pedepaTa SABISIOTCS:

. pa3BUTHE Y CTYJEHTOB HABHIKOB MOMCKA aKTyaJbHBbIX MPOOJeM
COBPEMEHHOTO MPUOOPOCTPOCHUS;
. pa3BUTHE HABBIKOB KPATKOTO W3JIOXKEHUS Marepuaia ¢

BBIJICJICHUEM JIMIIb CAMBIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX s
PacCKpBITUS CYTH IPOOJIEMBI;



. pa3BUTHE HABBIKOB aHAJIM3a M3YYEHHOIO MaTepuaiga u
dbopMyIUpOBaHUS COOCTBEHHBIX BBIBOJIOB IO BBIOPAHHOMY BOIPOCY B
MUChbMEHHOHN (hopMe, HayUHBIM, TPAMOTHBIM SI3BIKOM.

3agadamu HanMcaHus pedepara IBISIIOTCS:

- HAay4YUTh CTYJEHTa MaKCHMAaJIbHO BEpHO Iepe/laTh MHEHHS
aBTOPOB, HA OCHOBE PabOT KOTOPBIX CTYAEHT MHUIIET CBOU pedepar;

- HAy4YUTh CTyJC€HTAa TPaMOTHO H3JIaraThb CBOIO IO3HIUIO IO
aHanu3upyeMou B pedepare mpodiieme;

- MOATOTOBUTH CTYJIEHTA K JAJIbHEHIIEMY YYaCTUIO B HAyYHO —

MPAKTUIECKUX KOH(DEPEHITUAX, CEMUHApaX U KOHKYpCax;

[IpenonaBatens MpUHUMAET TEKCT pedepara Ha MPOBEPKY HE MEHEE YeM 3a
JIeCATHh JHEH JI0 3aIluTHhI.

TpaauIMOHHO CIOXWIACH ONpeJeieHHas CTPYKTypa pedepaTa, OCHOBHBIMU
AJIEMEHTAMM KOTOPOH B MOPSAKE UX PACTIOJIOKEHUS SIBJISIOTCS CICAYIOUINE:

1. TUTYABHBIN JTUCT.

2. 3apaHue.

3. OrnaBineHue.

4. IlepedyeHb yCa0BHBIX 0003HAYCHU, CHMBOJIOB M1 TEPMUHOB (€CJIM B 3TOM €CTh
HEO0OXOJIUMOCTD ).

5. Beenenue.

6. OCHOBHasl 4acThb.

7. 3aKIo4YeHunE.

8. bubnunorpapuyeckuii CuCoK.

9. ITpunoxeHnus.

Ha tuTynbHOM JHMCTE yKa3bIBAIOTCS: Y4YeOHOE 3aBEJEHUE, BBIMYCKaIOIIas
kadenapa, aBTOp, NpemnojaaBaTeib, TeMa HCCICAOBAaHUS, MECTO M TOJ BBINOJHEHUS
pedepara.

Ha3zBanue pedepara H0mKHO OBITH IO BO3MOXXHOCTH KPATKMM M TIOJHOCTBIO
COOTBETCTBOBATh €€ COJICP>KAHUIO.

B ormaBnenun (comep:kaHWM) OTpa)KatOTCS Ha3BaHUSA CTPYKTYPHBIX YacTeu
pedepara u cTpaHUIBI, HA KOTOPHIX OHU HaxozsATcs. OriaBieHHE IeIecooO0pa3Ho
Pa3MEeCTUTh B HavaJie pabOThI Ha OJTHOM CTpaHUIIEC.

Hanuume pasBepHyTOro BBeJeHHSI — O0Os3aTeNbHOE TpeOoBaHHWE K pedepary.
Hecmotps Ha HEOOIBIION 00BEM ITOM CTPYKTYPHOM YacTH, €ro HAlMCaHWUE BBI3BIBACT
3HAUYMUTENbHBIC 3aTpyaHEeHUs. OTHAKO UMEHHO Ka4€CTBEHHO BBLITIOJIHEHHOE BBEJICHHE
SABJISIETCS ~ KJIIOUOM K  TIOHMMaHMIO  Bced  paboThl, CBUACTEILCTBYET O
npodeccuoHaIu3Me aBTopa.

Takum 00pa3oMm, BBeJEHHWE — OYEHb OTBETCTBEHHAass 4YacTh pedepara.
HaunHathcsi TODKHO BBEJEHHE C OOOCHOBAHUSI aKTyaJIbHOCTH BBIOpaHHOUM TeMbl. B
MPUMEHEHUU K pedepary TMOHITHE «aKTyalbHOCTH» HUMEET OJIHY OCOOCHHOCTh. OT
TOTO, KaK aBTOp pedepara ymeeT BHIOpaTh TEMY U HACKOJIBKO MPABUIBLHO OH ATy TEMY
MOHMMAET U OLICHUBAET C TOUKHU 3PEHHS] COBPEMEHHOCTH M COLIMATIBHON 3HAYUMOCTH,
XapaKTEPHU3yeT ero HAyYHYIO 3PENOCTh U MPO(PECCHOHATBHYIO MTOATOTOBICHHOCTb.

Kpome 3toro Bo BBemeHMHM HEOOXOMUMO BBIWICHHTH METOAOJOTUYECKYIO 0azy
pedepaTta, Ha3BaTb ABTOPOB, TPYABl KOTOPHIX COCTAaBUIU TEOPETUUYECKYIO OCHOBY



uccienoBanus. O030p nuTepaTypel MO TEeME JAOKEH IO0Ka3aTh OCHOBATEIbHOE
3HAKOMCTBO aBTOpa CO CHEIMATbHONU JUTEPATypOr, €ro YMEHHUE CHUCTEMATU3HPOBATH
HMCTOYHHUKHU, KPUTUYECKH HX PACCMaTpUBaTh, BBIJIETSATH CYIIECTBEHHOE, OIpPEACIATh
IJIaBHOE B COBPEMEHHOM COCTOSIHUW U3YYEHHOCTH TEMBI.

Bo BBeneHun oTpaxkaloTcsi 3HAUYEHHE W aAKTyalbHOCTh W30paHHON TEMBI,
ONPENENSIIOTCA OOBEKT W TMPEAMET, 1elb W 3a/Jaud, XPOHOJIOTMYECKHE pPAMKHU
UCCJIEIOBAHMUS.

3aBepmiaeTcsd BBEJIECHHE M3J0KEHHEM OOIIMX BHIBOAOB O HAy4YHOH H
NPAKTUYECKOM 3HAYUMOCTH TEMBI, CTENEHU €€ M3YyYEHHOCTH U O0ECHEeYeHHOCTH
MCTOYHUKAMU, BBIJBUKEHHEM THUIIOTE3bI.

B ocCHOBHOW 4YacTu wW31araerca CyThb MpPOOJIEMBI, pACKpbIBacTCi TEMAa,
ONpEJENsIeTCs] aBTOpPCKas NO3MLHMA, B KadyeCTBE apryMeHTa M i1 WUTIOCTpalui
BBIJIBUTAEMBIX MOJIO0KEHUN TPUBOAUTCA PaKTUUECKUN MaTepran. ABTOPY HEOOXOAUMO
IPOSIBUTh YMEHHUE IOCIEAOBATEIIBHOIO M3JI0KEHUS MaTepuaia NpU OJHOBPEMEHHOM
ero ananuse. llpenmodreHue Mmpu 3TOM OTAAETCS TJIaBHBIM (akTaMm, a HE MEJIKUM
JETAJSIM.

Pedepar 3akaHunBaeTCs 3aKIIOYUTEIBHONW YacThIO, KOTOPAsi TaK M Ha3bIBACTCS
3akioueHue». Kak u Bcgkoe 3akiloueHue, 3Ta 4acTh pedepara BBITIOJHIET POJib
BbIBOJIa, OOYCIIOBJIEHHOTO JIOTMKOW IPOBEIEHUSI HUCCIEIOBAHUS, KOTOPbI HOCUT
(dopMy CHUHTE3a HAKOIJIECHHOM B OCHOBHOM 4acTU Hay4HOM MH(pOpMaluu. DTOT CUHTE3
— TOCJIEIOBATENbHOE, JIOTUYECKH CTPOMHOE HM3JI0KEHHE IMOITYYEHHBIX UTOTOB U HX
COOTHOIIIEHHE C OOWEeH LEeabl0 M KOHKPETHBIMU 3a/lauaMH, IIOCTaBJIEHHBIMU U
c(OpMYIMPOBAHHBIMUA BO BBEeJCHHH. VIMEHHO 31€Ch COAEPKUTCA TaK Ha3bIBAEMOE
«BBIBOJTHOE)» 3HAHUE, KOTOPOE SIBJSIETCS HOBBIM MO OTHOLLIEHUIO K UCXOJJHOMY 3HAHUIO.
3aKII0YeHUEe MOXKET BKIIIOUATh MPEAJIOKEHHS MPAKTUYECKOr0 XapaKTepa, TEM CaMbIM,
MOBBIIIAS LIEHHOCTh TEOPETUYECKUX MAaTEPUAIIOB.

Urak, B 3akmoueHun pedeparta JOHKHBI OBITh: a) MPEACTABICHBI BBHIBOJBI 10
UTOTaM HCCIe0oBaHus; 0) TeopeThueckas M MpaKTHYecKas 3HAYMMOCTh, HOBHU3HA
pedepara; B) ykazaHa BO3MOXXHOCTb IPUMEHEHUS PE3YyIbTaTOB UCCIIEI0OBAHUS.

[locne 3akmmtoueHuss TNPHUHATO TOMEMaTh OuOIMOrpaduueckuii - CUCOK
UCITOJIb30BAaHHOM JIUTEpaTyphl. DTOT CHUCOK COCTABIISIET OJHY W3 CYLIECTBEHHBIX
yacted pedepara U OTpa)KaeT CaMOCTOSITENIbHYI0 TBOPYECKYI0 pPaldOTy aBTOpa
pedepara.

Cnucok HCMoNb30BaHHBIX HCTOYHHMKOB IOMEIIAETCs B KOHUE pabdoTel. OH
opopmisieTcs WM B an@aBUTHOM Topsanke (mo ¢aMuiuy aBTOpa WM Ha3BaHUS
KHHUIHY), UJIU B TOPSIIKE TOSBIICHUS CCHUIOK B TEKCTE MHUCbMEHHOW paboThl. Bo Bcex
CllydasiX yKa3bIBAaIOTCS MOJHOE Ha3BaHHWE paOOThl, paMUINKM aBTOPOB WM pElaKTopa
W3JIaHUs, €CJIM B HAIMCAHUM KHUTHU y4aCTBOBAJI KOJUIEKTUB aBTOPOB, TAHHBIEC O YHCIIE
TOMOB, Ha3BaHWE TOPOJIa U U3JIATEIbCTBA, B KOTOPOM BhIIILIA paboOTa, rojA WU3AaHMS,
KOJIMYECTBO CTPAHULL.

MeToanueckue peKOMEH AU 1Sl IOJATOTOBKY MTPE3EHTALUN

J7i OATOTOBKY MPE3eHTAlMK PEKOMEHyeTcsl UCoab30BaTh: PowerPoint, MS
Word, Acrobat Reader, LaTeX-oBckuii maket beamer. Camast mpocrasi mporpamMma Jyist
co3manusi mpeseHTanuii — Microsoft PowerPoint. [Ins moaroroBkwm mpeseHTanuu
He00xoaMMo 00paboTath HHPOPMAIIUIO, COOPAHHYIO MPU HAMTMCAHUU pedepaTa.



[TocnenoBaTenbHOCTh MOATOTOBKHY MPE3EHTAIIUN:

1. Yetko copMynupoBaTh 1eIb MPEe3CHTAIUH.

2. OnpenenuTh KakoB OyAeT popMat MPEe3eHTALUU: )KUBOE BBICTYIUICHUE (TOT/a,
CKOJIBKO OyJeT ero mpojoJKUTEIbHOCTb) WM AJIEKTPOHHAs pacChUIka (KakoB OyneT
KOHTEKCT MPE3CHTAIINH).

3. Orobpath BCIO COJEpKATEIbHYIO YacTh JJIS MPE3CHTAlMM U BBICTPOUTH
JIOTUYECKYIO LIETIOYKY MPEICTABICHUSI.

4. OnpeaenuTs KI0UYEeBble MOMEHTHI B COJICP>KAaHUM TEKCTA U BBIJICIUTD HX.

5. Onpenenuth BHUIBI BU3yaldu3aluu (KapTUHKU) JJIs1 OTOOPaKEHHS UX Ha
CJIaii1ax B COOTBETCTBHH C JIOTUKOM, IIEJIBIO U CIien(uKoi MaTepuara.

6. IlomoOpate nu3aitH U (GopmMaTUpoOBaTh ClHAWABI (KOJUYECTBO KAPTUHOK H
TEKCTa, UX PACIIOIOKEHHUE, IIBET U pa3MeD).

7. IIpoBepUTh BU3yaIbHOE BOCIIPUATUE MTPE3EHTALINU.

K Bujgam Busyanuzanud OTHOCSITCS WUIIOCTpaluu, o0pasbl, JuarpaMmbl,
Tabnuipl. WMmmocTpanus — MPeACTaBICHUE PealbHO CYIIECTBYIOMIETO 3PUTEIBHOTO
psna. OOpasbl — B OTJIMYKE OT WUTIOCTpaluii — metadopa. Mx Ha3zHaueHue — BbI3BATh
AMOILMIO U CO3JaTh OTHOUIEHUE K HEW, BO3/IEUCTBOBATh Ha ayauToputo. C MOMOIIBIO
XOpOIIIO MPOJAYMAHHBIX U TPEJCTaBIsIEMbIX 00pa3oB, MHPOPMAIUS MOXKET HAJO0JTO
OCTaTbCAd B TMaMsITH YeJoBeKa. J(marpaMma — BH3yanu3alMsi KOJIUYECTBEHHBIX H
KaueCTBEHHBIX CBsi3ei. VX MCHONB3YIOT NIl yOeauTeIbHOM NEMOHCTPAIMK JTAHHBIX,
JUIsl TTPOCTPAHCTBEHHOT'O MBIIUICHUST B JOMOJHEHUE K Jorudyeckomy. Tabmuma —
KOHKPETHBIM, HAIVISIAHBIA W TOYHBIM TOKa3 JaHHbIX. E€ OCHOBHOE Ha3HAYCHUE —
CTPYKTYpHUpOBaTh HWH(OpMAIMIO, YTO TOpOM OOJieryaeT BOCHPUATHE JAHHBIX
ay IUTOPHUEN.

IIpakmuueckue cogemsi no n0O20MoOEKe npeseHmayuu

- MIEYaTHBIA TEKCT + Claiasl + pa3gaTOYHbId MaTepuai
TOTOBSITCA OTAEIBHO;

- Claiipl — BU3yaJdbHas mojada uHPOpMaNUU, KOTOpas
JOJDKHA ~ COJIepKaTh MHUHUMYM TEKCTa, MaKCUMyM HU300pa)KeHU,
HECYIIUX CMBICIIOBYIO HArPy3KY, BBITISIACTh HATISIAHO U MPOCTO;

- TEKCTOBOE COJIepKaHUE MpEe3eHTAlMM — YCTHas peyb WIH
YTeHHE, KOTopas JOJDKHA BKIIHOYATh apryMEHTHI, (PaKThl, JOKa3aTeIbCTBA
Y SMOLIUH;

- PEKOMEHTyeMOe YUCIIO ciaiiioB 17-22;

— oOs3aTenbHas uWHOOpMAIUs I MPE3CHTALMHU:  TEMa,
dbaMmis W WHUIMAIBI BBICTYIAIOIIETO; IIJIaH COOOIICHUS; KpaTKue
BBIBO/IbI M3 BCETO CKa3aHHOTO; CITUCOK MCIOJIb30BAHHBIX HCTOYHUKOB;

- pa3laTOuHbId MaTepual — JOJDKeH oOecreduBaTh Ty Ke
TIIyOMHY W OXBaT, YTO M KWUBOE BBICTYIUICHUE: JIIOAHU OOJBINE JTOBEPSIOT
TOMY, YTO OHM MOTYT YHECTH C COOOM, UeM HCUe3aI0ONUM U300paKECHUSM,
CIOBa W Claiabpl 3a0BIBAIOTCA, a pPa3JaTOYHBI MaTepuanl OCTaeTCs
MIOCTOSIHHBIM OCSI3a€MbIM HAaIIOMUHAHUEM; Pa3JaTOYHbI MaTepral BaXKHO
pa3iaBaTh B KOHIIE NPE3CHTAIMU; pa3daTOUYHbIA MaTepUaibl JIOKHBI
OTIINYATHCA OT CIAI0B, TOJKHBI OBITH O0Jee HHPOPMATUBHBIMHU.



- Kpurepuu onenku pedepara.

- W3noxkeHHoe mMNOHMMaHHME pedepara Kak IIEJIOCTHOTO
aBTOPCKOTO TEKCTa OMpeAeNsieT KPUTEPUH €ro OLICHKH: HOBH3HA
TeKCTa; 00OCHOBAHHOCTh BHIOOpA MCTOYHHUKA; CTEMEHb PACKPBITHS
CYLIHOCTH BOMpOca; co0JIt0/IeHus TpeOoBaHU K 0(OPMIICHHIO.

— HoBu3Ha TekcTa: a) akTyaJIbHOCTh TE€MbI HCCIIEIOBAHMS;
0) HOBU3HA W CaMOCTOATEIBLHOCTh B TOCTAaHOBKE MPOOIEMBI,
dbopMynMpoBaHHE HOBOIO AacleKkTa M3BECTHOM MpoOJeMbl B
YCTaHOBJICHUH HOBBIX CBSI3el (MEXKIIPEIMETHBIX, BHYTPUIIPEIMETHBIX,
UHTErPallMOHHBIX); B) yMeHHEe palboTaThb C MCCIEI0OBAHUIMH,
KPUTUYECKON JTUTEPATYPOH, CUCTEMAaTU3UPOBaTh U CTPYKTYpPUPOBAThH
MaTepHall; I) sIBICHHOCTh aBTOPCKOW MO3UIIMU, CAMOCTOSITEIHHOCTD
OLICHOK M CYXXJEHUMW; JI) CTUJIEBOE EIMHCTBO TEKCTa, E€IMHCTBO
KAHPOBBIX YEPT.

— CreneHb PacKphITHS CYITHOCTH BOMPOCA:a) COOTBETCTBUE
miaHa teMe pedepara; 0) COOTBETCTBUE COAECPKAHUS TEME U IUIaHy
pedepara; B) mosHOTa W TIyOWHA 3HAaHWM 1O TeMme; T)
00OCHOBaHHOCTh CHOCOOOB M METOAOB pabOThl C MaTepuaioM; €)
yMeHHue 000011aTh, JIeJaTh BbIBOJIbI, COMOCTABIATh PA3INYHbIE TOUKH
3peHHS TI0 OJTHOMY BOIIpocy (mpobiieme).

- OOOCHOBAaHHOCTb __ BBIOOpa  MCTOYHMKOB:d)  OIICHKA
MCIOJIb30BaHHOW JTUTEPATYPhl: MPUBJICUEHBI TU HanOOJIee N3BECTHHIC
paboThl MO TEME UCCIEeNOBaHUS (B T.4. KypHaJbHbIE MyOJUKALIMU
MOCIEAHNX JIET, TOCJIEIHUE CTAaTHCTUYECKHE JaHHbIE, CBOJKH,
CIIPaBKH U T.1.).

- Cobmonenue TpebGoBaHui K 0QOPMIIECHUIO:a) HACKOIBKO
BEPHO O(OPMIIEHBI CCHUIKM Ha HCIOIB3YEMYIO JHUTEPATYPY, CIUCOK
JTUTEPATYpPhI; 0) OIIEHKA TPAMOTHOCTH M KYJIBTYPbI M3J0XKEHUs (B T.4.
opdorpaduieckoit, MyHKTYalIMOHHON, CTUIUCTHYECKON KYIBTYpPHI),
BJIaJICHUE TEPMHUHOJIOTHEH; B) COOMIOACHUE TpeOOBaHUU K OO0BEMY
pedepara.

- PerieH3eHT q0MKeH 9eTKO chopMynrpoBaTh 3aMeUaHue U
BOIIPOCHI, JKEJATeJIbHO CO CChUIKAMHM Ha paboTy (MOXXHO Ha
KOHKPETHBIE CTPaHUIIbl pabOThl), HA MCCIEAOBAHUS U (DaKTUUECKUe
JIAHHBIE, KOTOPBIE HE YUEN aBTOP.

— PerieH3eHT MOXKET TakXke YyKa3aTh: oOOpaiajics Jiu
CTYJIEHT K TeMe paHee (pedeparbl, TUCEMEHHbBIE PaOOThI, TBOPUECKUE
paboThl, ONMMIHUAIHBIE PAOOTBI WM TP.) U €CTh JU KaKue-Iuodo
MIpEABAPUTEIbHBIE PE3YNIbTAaThl; KaK BBIMYCKHUK BEN paboTy (IUiaH,
IPOMEKYTOUYHBIE 3Tallbl, KOHCYJIbTAIUs, JOpab0oTKa M rnepepaboTka
HalMCaHHOTO WJM  OTCYTCTBHE€ UETKOro IUJIaHa, OTKa3 oOT
pPEKOMEHJaluii PYKOBOIUTES).

- Crynent  mpexacraBisger pedepaT Ha pPEUEH3UI0 HE
MO37HEE YEeM 3a HENEeNI0 /0 3alUThl. PeleH3eHTOM sBIsIeTCS




npenogaBaTenb. ONBIT MOKA3bIBAET, YTO LI€JIECO00OPA3HO O3HAKOMMUTD
CTYJIEHTa C PEeleH3UeH 3a HECKOJIBKO JHEH 10 3amuThl. ONIMOHEHTOB
Ha3HAyaeT IMpernojaBaTellb M3 4Yucia CTyIeHTOB. s  yCcTHOro
BBICTYIUICHUS CTyAeHTY JnoctarodyHo 10-20 MuHYT (TIpUMEpHO
CTOJIbKO BPEMEHH OTBEYAET M0 OMjIeTaM Ha SK3aMEHe).

- Onenka 5 cTaBUTCS, €CIU BBINOJIHEHBI Bce TpeOOBaHUSA K
HallMCaHWIO U 3amuTre pedepata: o003HaUeHA mpodiieMa W
000CHOBaHa €€ aKTyaJbHOCTb, CAEIAH KPAaTKHI aHaIu3 pPa3THYHBIX
TOYEK 3pEHUS] Ha pacCMAaTPUBAEMYIO MPOOJIEMY M JIOTUYHO H3JI0KEHA
cOOCTBEHHAs MO3ULIKA, CHOPMYTUPOBAHBI BBHIBOJBI, TEMa PACKPHITA
MOJIHOCTHIO, BBIJIEP:KaH 00bEM, COOIIO/IEHBI TPEOOBAHUS K BHELTHEMY
o(OpMIICHUIO, JaHbl TMPABWIbHBIE OTBETHl Ha JOMOJHUTEIbHBIC
BOIIPOCHI.

- Onenka 4 — ocHOBHbIE TpeOOBaHUS K pedepary U €ro
3alllUTE BBIMIOJIHEHBI, HO TMpPHU JTOM JOMYIIEHbl Hemo4yeThl. B
YaCTHOCTH, HMEIOTCS HETOYHOCTH B U3JIOXKEHUM MaTepHala;
OTCYTCTBYET JIOTMYECKas MOCIEAOBATEIbHOCTh B CYXKICHUSAX; HE
BbIZIEp)KaH 00BEM pedepara; UMEIOTCS YIYIIEHUs B 0(DOPMIICHHH; HA
JOTIOJTHUTENbHBIE BOITPOCHI TIPH 3AIIMUTE JaHbI HETIOJIHBIE OTBETHI.

- OneHka 3 — MMEIOTCA CYLIECTBEHHBIE OTCTYIUIEHUS OT
TpeboBaHU K pedepupoBaHnio. B yacTHOCTH: TemMa OCBEIEHA JIUIITh
YaCTUYHO; JOMyIIeHbl (aKTUUECKHE OIIMOKH B  COJEPKAHHUH
pedepaTta UM Mpu OTBETE HA JOMOJHUTEIBHBIE BOMPOCHI; BO BpPEMs
3aIUTHI OTCYTCTBYET BBIBOJI.

— Omenka 2 — Tema pedepata HE  PaCKpHITa,
0OHapyKHUBAETCS CYIIECTBEHHOE HEMOHUMAaHUE IPOOJIEMBI.

— Ouenka 1 — pedepar cTyZeHTOM He MPEJCTABIICH.

Tembl pedpepaToB onpenensitoTcst CaMOCTOSATEIBLHO CTYJIEHTOM U MOTYT OBITh
NpUBs3aHbl K Oyaylield Teme IuccepTaluu WM HayYyHO-UCCIIEeI0BAaTEeIhCKON

HenapramentoB Illkonbl  OMOMEAWIIMHBI WM HWHBIX CTOPOHHUX

opranu3anuii (0 WX TMPOCKOE), OJIHAKO 00s3aTEIHLHO COTJIACOBBIBAETCS C
MpenojaBaTesieM.

VilI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI

e  VYyeOHBIC ayIUTOPUHU, OOOPYTOBAHHBIC KOMILJIEKTOM MeOenu,

JIOCKOMH.

e  KOMIUIEKT NPOEKIIMOHHOTO MYJIbTUMEIUHHOTO 000PYIOBAHHUS.
e CrneuuanbHO 00OPYAOBAaHHBIE AayIUTOPHUH M JIaOOpaTOpUU

No605, Ne606, Ne611, No624, Ne223 nnsi mpoBeAcHUS JEKIMOHHBIX U
NPaKTUYECKUX  3aHATHI:  BHUIACOMPOCKTOpP, HWHTEpPaKTHBHAs  JOCKa,
KOMITBIOTEP, 0OBIYHAS JTIOCKA, MIIACTUKOBASI IOCKA;



e  Kowmnsrorepnsiii knacc (ayautopust Ne 624, Ne223).
e Hcnonwp3oBaHue pecypcoB certu HHTepHET, B TOM YHCIE
AIIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM.

[Ipunoxenue |

MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNCKOU
OEJIEPALINN
denepaabHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO O0pa3oBaHUs
«/lampHEeBOCTOUHBIN (efiepaibHbIN YHUBEPCUTET»

(ABDY)

HIKOJIA BUOMEIMIMNHBI

YYEBHO-METOJUYECKOE OBECIIEUEHUE CAMOCTOSTEJIbHOM
PABOTBI OBYHUAIOIIMXCA

M0 TUCIUTUTNHE «MeIUIMHCKAS SJICKTPOHUKAY
Hanpasnenue nmoaroroku — 30.05.01, Meaumnunckas OMOXUMUS
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BragmusocTok
2016

Inan-rpaduk BbINOJIHEHUSA CAMOCTOSITEIbHON padoThI 1O
AUCHMILTIMHE

[Iporpamma caMoCTOATENBHOM paOOTHI CTYIEHTOB.
BueaynutopHast camocrosiTenbHas paboTa BKIIOYaeT B ceOs CISAYIOIINE
dbopMBbI yueOHOH AeATeTLHOCTH

- popaboTKa JISKITUH;

- CaMOCTOSATEIIbHOE HM3YyYCHHE OCHOBHOTO M JIOMOJIHUTEIHLHOTO
TEOPETUYECKOr0 MaTepuajga Mo ydyeOHHKaM, MOCOOusIM, MOHOrpadusM,
MEPUOIMNYECKON JINTEPATYPE;

- TIOATOTOBKA K MPAKTUYCCKUM 3aHATHUSIM;

- BBINIOJHEHUE UHANBUAYATbHBIX 3a/1aHHH;

- TOATOTOBKA K KOHTPOJBHBIM 3aHSATHSM;

- TOJATOTOBKA K 3a4eTy B 6 cemecTpe

- TOJTOTOBKA K K3aMeHY B 8 cemecTpe

B mnpormecce wu3yueHuss Kypca CTyJEHTaM JarOTCS HAa CaMOCTOSITEIbHYIO
popabOTKy HECKOJBKO TeM O (PH3MUYECKHX SIBICHUSX U d(P(PEeKTax B TEXHUUYECKUX
CHCTeMax,  JOMOJHSIOMMX  MpakTWYecKue  3aHsATusa.  [lpu  BBIMONHEHUU
WHIMBUIYATGHBIX 33JJaHUNA CTYACHTHI JOJDKHBI HANTH W W3YYHUThH JOTOJHUTEIHHYIO
JIMTEPATypy, CIpaBOYHBbIE MaTepuayibl. B xome oOydeHHss B CEMECTpEe MPOBOISTCS
KOHTPOJIBHBIC pa0OTHI 10 OCHOBHBIM pa3zjienaM Kypca. [lo okoHYaHHMM cemecTpa
CTYJICHTBI IOJDKHBI IOATOTOBHUTRCS K 3a4eTy (6 ceMecTp) U dk3ameny (7 cemectp).

Tekymmii KOHTPOJIb TPOU3BOAUTCS ITyTEM IPOBEACHUS KOHTPOJBHBIX pPabOT
(KP), omeHkm kadecTBa BBITIOJHCHHBIX WHAWBUAYAIBHBIX 3amaHuii. KoHTposbHas
paboTa mpencTaBIsIeT co0O00 TepedeHb BOIPOCOB 10 TEMaTHKE U3yUCHHOTO pa3Jiena,
Ha KOTOPBIM CTYACHTBHI OTBEUAIOT NMHMCHMEHHO. BOIPOCHI IjIsi KOHTPOJIBHBIX padoT
MPEOCTABIISIFOTCS CTyIEHTaM 3apaHee.

Ne Hara/c Bun [Tpumep O
n/n pOKH CaMOCTOSITENILHO | HbIE  HOPMEI | OpMa
BBITIOJIHEHUS | i pabOTHI BPEMEHH  Ha | KOHTPOI
BBIMIOJIHEHUE | A




Tema 1. lnene N3yuenue 2y yC
Bgenenue. JIsl CEMECTpa | TEOPETUUECKUX THBIN
OcHOBHBIE BOIIPOCOB, onpoc
TEPMUHBI u MOATrOTOBKAa K
MOHSTHUS MPaKTUYECKUM
ANEKTPOTEXHUKH U 3aHITHAIM
AIEKTPOHUKH

Tema 2. 2 N3yuenue 24 yC
[Tousarue 0 | Heens TEOPETUYECKUX THBIN
CUTHaJIax cemecTpa BOIIPOCOB, ompoc,
OMOJIOTMYECKOTO MOATOTOBKA K KOHTPOJI
MIPOUCXOKICHHUS MPaKTUYECKUM bHas

3aHITHIM pabora

Tema 3. 3 N3yuenune 34 yC
buonorennuansi HeJens TEOPETUYECKUX THBIH
KaK OCHOBHOW BHJI | CEMECTpaA BOIIPOCOB, ompoc,
bC u ux uzmepenue MOATOTOBKAa K KOHTPOJI

MPaAKTUYECKUM bHas

3AHATHIM pabora
IToaroron

Ka JTIOKJIaaa

Tema 4. 4 N3yuenue 44 yC
[Tomexu IIpU | HEENA TEOPETUUECKUX THBIN
MU3MEPEHUSAX Ha | ceMecTpa BOIIPOCOB, omnpoc,
OMOJOTUYECKUX MOATOTOBKAa K TTOKJIa/1
o0BeKTax MPAKTUYECKUM

3aHITHAIM

Tema 5. 5 N3yuenue 24 yC
CxeMoTexHHUKa HeJens TEOPETUUYECKUX THBIN
UCKJIFOYEHUS WU | CeMecTpa BOIIPOCOB, ompoc,
ocJ1a0JIeHUs TOMEX MOATOTOBKA K KOHTPOJI

MPaKTUYECKUM bHas
3aHSATHUIM pabora

Tema 6. 6 N3yuenune 44 yC
[Mudposas Henens TEOPETUUECKUX THBIN
bunpTpanMs  Kak | ceMecTpa BOIIPOCOB, omnpoc,
CPEICTBO MOATOTOBKA K KOHTPOJI
OCJIa0JIeHHs TTIOMEX MPaAKTUYECKUM bHas

3aHITHUAIM pabora
Iloaroros
Ka JIOKJIaaa

Tema 7. 7 N3yuenune 44 yC

O0600111eHHAas HEJIEIIS TEOPETUYECKUX THBIN




CTPYKTypHasi cXxema | ceMecTpa BOIIPOCOB, ompoc,
anekTpoHHoro MII MOATrOTOBKAa K TOKIa/1
ANEKTPOPU3N0IIOTH MPaKTUYECKUM
YECKOT0 3aHITHIM
Ha3HAYCHUS
Tema 8. 8 Nzyuenue 44q yC
MUKpOKOHTpOJUIEp | Helems TEOPETUYECKUX THBIN
Bl KAaK CpEACTBO | CEMECTpa BOIIPOCOB, ompoc,
WHTEJUIEKTYaJIu3alH MOATOTOBKA K KOHTPOJI
u MEUIIMHCKON MPAKTUYECKUM bHas
TEXHUKH  JI000ro 3aHSATUSIM pabota
YPOBHS [ToaroroBka
JTIOKJIaJ1a
Tema 9. 9 N3yuenune 4 yac yC
HuTepdeiice Heaens TEOPETUYECKUX THBIN
nupoBoro obOMeHa | cemecTpa BOIIPOCOB, ompoc,
JIAHHBIMH. MOATOTOBKAa K KOHTPOJI
3aKIIIOueHUE IIPAKTUYECKUM bHas
3AHATHIM pabora
ITonroToBka
JIOKJIaaa
IToaroroBka 7 gac v
K 324eTy 0,
cobecen
OBaHHE

3ader B 6 cemMecTpe, BCEero 4acoB - 36.

3agaHuss i1 CaMOCTOSITENIbHOTO BBITIOJTHEHUS BKJIIOYAIOT TOBTOPHYIO
npopabOTKy MaTepUaIoB MPAKTUYECKUX 3aHSATUU C I1EJIbIO MOJATOTOBKH K OTYETY
0  WTOTOBOM aTrTecTaluu IO JUCIUIUIMHE B BHUAEC 3adyeTa B 6 cemecTpe U
AK3aMEHa B 8 CEMECTpE.

B npornecce n3yueHuss TUCIUIIMHBI 110 YKa3aHHOMY KYpPCYy CTYIEHT 0Osi3aH
BBHITIOJIHUTh HEKOTOPHIE BHUJBI CAMOCTOSTEIBHBIX PaOOT: BBIOJHHUTH U 3alTUTUTh
MpaKTUYECKUe padOoTHI MO0 YKa3aHHBIM TE€MaM; Hamucath pedepar Ha BHIOPAHHYIO
U3 TPEAJIOKEHHOIO0 CIUCKA TEMY, MPEIACTABUTh €ro Ha MPAKTUYECKOM 3aHATHH;
CaMOCTOSITEJIbHO U3YYHUTh YaCTh MaTEPUAJIOB B COOTBETCTBHUM C IMporpammoil. Ha
MPAKTUYECKUX 3aHATUSAX TMPOBOJUTCA 3aciyliMBaHWe pedepaTtoB MO TeMme
MPAKTUYECKOro 3aHsATUsl. Kakablil CTyJEeHT 32 BpeMsl MPOBEACHUS MPAKTUYECKUX
3aHSATUNA JTOJDKEH BBICTYIUTH C JIOKJIAJIOM IO BhIOpaHHOU Teme. Tembl pedepaToB
NpUBEACHBl B 3aJaHUSAX JJII CaMOCTOSATEIbHOM paboThl. Pedepar momxen
conepkath He MeHee 10 ctpanuiy popmara A4, B coaepkaTeIbHON YacTH, TOJKHO
MIPUCYTCTBOBATh BBEJACHHE C LEISIMU M 3a/a4aMH, 3aKIIOUYEHUE C KpPaTKUMU
BBIBOJIAMM M CIHMCOK MCIOJb30BAHHOW TNpPH HAaMMCAaHUM pedepara JTUTEPATYPHI.




BpeMs BBICTYIUIEHHS] OJHOTO CTYJEHTa C OTBETaMH Ha BONPOCHI 10 10 MuUHYT, Ha
JOoKJIaa oTBoAUTCA 7 - 10 MUHYT.

OnuH U3 BUAOB CaMOCTOSITENIbHONW pabOThl - MOATOTOBKA K MPaKTUYECKUM
3aHATUSAM U PEIICHHE 3a1a4.

[IpakTuueckre 3aHATUS —  METOJA  PENPOIYKTUBHOTO  0OydeHwUs,
00eCIeynBaOIIMA CBSI3b TEOPUM M MPAKTUKH, COJCHCTBYIOLIUMN BBIPAOOTKE Yy
CTYJICHTOB YMEHHUI M HABBIKOB NPUMEHEHUS 3HAHUH, MOJYYEHHBIX HA JIEKIUU U B
X0JI€ CAMOCTOSITETLHOU PaOOTHI.

[IpakTHyeckue 3aHATHS MPEACTABISIIOT COOOHM, Kak MpaBUIIO, 3aHATHS IO
PELICHUIO Pa3JIMYHBbIX NPHUKIAJHBIX 3a/1ad, 00pa3lpl KOTOPHIX OBUIM J1aHbl Ha
JEKIUAX.

[{enn mpakTUYECKUX 3aHATUN:

e IOMOYb OOYYaAIOIIUMCS CUCTEMATU3UPOBATh, 3aKPEIUTh U
yIIyOUTh 3HAHUSI TEOPETUUECKOTO XapaKTepa;

e HAYYUTh CTYACHTOB IPUEMaM pELICHUS MPAKTHUYECKHUX
3aja4, CHOCOOCTBOBAaTh OBJQJCHHUIO HABbIKAMU M YMEHHUSMHU
BBITNIOJIHEHMSI pacu€TOB, IpaMUeCKUX U IPYrUX BUJIOB 3aJaHMIA;

e HAyyuTh HUX paboTaTh C KHUIOH, CIIy)XKeOHOM
JOKYMEHTAMEN U CXEMaMH, I10JIb30BAThCS CIPABOYHOM M HAy4YHOU
JIUTEPATYPOU;

o (opMupoBaTh yMEHHE YUUTHCS CaMOCTOSATEIBHO, T.€.
OBJIaJIEBATh METOAAMH, CIOCO0aMHM W NpUEMaMH CaMOOOy4eHUS,
CaMOpPa3BUTHUSA U CAMOKOHTPOJIS.

Ilepeq KaxapIM MPAKTUYECKUM 3aJaHUEM HEOOXOJUMO IMEpPEUYHUTATh
KOHCIIEKT JIEKIMU ¥ y4eOHOTo mocoOus 1no teme 3aHsatus. Ha nekiuu npuBoasTcs
OCHOBHbBIE€ TPUEMBbl PEIICHUs MPAKTUYECKUX 3adady. Ha mpakTHuecKkoMm 3aHSATUU
pa30uparoTCs OCHOBHBIE THIIBI 3a/a4, METOJAbl PELICHHs, MPOBOIUTCS aHaIU3
pemieHus. Ilocne KaxIOro 3aHATUS CIENYyEeT PEIIMTh 3a/Jadyd, BBIJAHHBIE Ha
CaMOCTOSITENIbHYIO POPAOOTKY.

[Ipunsita pelTUHrOBas CHCTEMa OLEHKM YCIHEIIHOCTA OCBOEHUS Kypca. 3a
BBIMIOJIHCHWE KAXIOTO0 BUAAa yueOHOM paboThl, Kak ayJuTOpHOW, TaK U
CaMOCTOSITEIbHOM, CTY/IEHT TMOJTy4aeT ONpEeeTIeHHON KOJIMUecTBO OasioB. B TeueHue
Ka)XJIOr0 CEMECTpa MO pe3ysibTaTaM TEKYIIEro KOHTPOJIS CTYAEHT MOXKET HaOpaThb 110
100 Gaos.

K »5K3amMeHy [OMyCKarOTCsi CTYJEHTBHI, BBIMOJHUBLUIME U 3alIUTHUBILINE
VH/IMBUyalbHbIE JOMAIIHHUE 3a/IaHusl, IPEIYCMOTPEHHbIE Y4eOHOM mporpaMmon u
MOJIyYMBILIME 3a4€T B 7 cecTpe. OK3aMEH IMPOBOJIUTCS B IMUCBMEHHOW M YCTHOM
dopme. CrymeHTam  JOCTYNEH  TEpEYEHb  BOMPOCOB,  BKIIOYEHHBIX B
AK3aMEHaIIMOHHbIE OUJIETHI.
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BragusocTok
2016

IMacnopT poHIa OLIEHOYHBIX CPEACTB
Mo JucuuIuinHe «MeauumuHCKas JJIEKTPOHUKA)

Kon u Oranbl GOpMHUPOBAHUSA KOMIIETCHIIH
bopMyIMpoBKa
KOMIIETEHITHH
3H
aer dusznueckue OCHOBBI paboThI
(noporos ANIEKTPOHHBIX CXEM, TUIIOBYIO pEaIu3alui0 U
- P Ha3HAuYCHUE (yHKIHOHATBHBIX y3JI0B
anmapaTypbl METUIITHCKOTO Ha3HAYCHUS
YPOBEHB) patyp A
OIIK- 5
YUTATh NPUHLUIIAATbHBIE
TOTOBHOCTh K
AIEKTPUYECKUE CXEMBbI MEAMIMHCKHUX
MCIIOJIb30BaHUIO N
AJIEKTPOHHBIX YCTPOUCTB AUATHOCTUYECKOTO U
OCHOBHBIX (DPU3UKO- v
TEparneBTUYECKOT0  HA3HAYCHHs, BbIICIATH
XUMHUYECKUX, MeeT
CTPYKTYpHBIE B3aMMOCBSI3H MEXIY
MaTeMaTHYeCKux H | (IpoaBH
N (GyHKUHMOHAJIBHBIMH ~ OJIOKaMH,  OLIEHUBATH
WHBIX HYTBIN) .
XapaKTEePUCTUKHU y3JI0B MEAUITMHCKON
€CTECTBEHHOHAYYHBI N
. anmapaTypbl C TO3HWIMA WX COOTBETCTBUS
X MOHATUN U
pelraeMbIM 3a/1a4amM
METO/I0B npu
pelleH 3HAHUSAMH W HaBBIKAMU [0 CHHTE3Y
PODECCHOHATBHBIX YCTPOMCTB MEIUIIMHCKOW DJICKTPOHHKH Ha
33124 B | ypoBHE (GyHKIHOHATBHBIX 0JIOKOB,
azeer AIIEKTPOHHBIX y3J10B Ha YpOBHE
(B | IpUHIMIMAIBHBIX CXEM, YMEThb HCIOJIb30BaTh
BICOKUI) | CIIELUAIU3UPOBAHHOE IPOrpaMMHOE
o0ecnieyeHre s MOJAEIUPOBAHUSA PabOTHI U
OTJaJKH  TUIOBBIX  Y3JIOB  ammapaTypsbl




6I/IOM€I[I/IHI/IHCKOFO Ha3HaA4YCHUA

Kont OneHOYHbIE CpelcTBA —
T/TI | POJIUPYEMBI Komet w oaTampl | HaMMEHOBaHUE
e wmonaymu/ | popMUpPOBAHUS TEKYIIAN IpoM
paszzmensl /| KOMIIETEHIIUN KOHTPOJIh eXKyTOYHAsS
TEMBI aTTecTalus
TUCITUTUTAH
bl
Tempr 2-4, OIIK-5 K, YO, | Bonpocsl
7,11, 14-18 | rOTOBHOCTH k | UI3,9KP,ILUKP, |1-11,
UCITI0JIb30BAHUIO 3 AK3aMeH
OCHOBHBIX busuKo- BOIIPOCHI
XUMUYECKHUX,
MaTEeMaTHYECKUX u
WHBIX
€CTECTBEHHOHAYYHBIX
IIOHATUN U METOJOB IIPH
pEIICHUH
poheCCHOHAIBHBIX
3as1a4y

Ixaya oueHuBaHus YPOBHA CPOPMHUPOBAHHOCTH KOMIIETEHIIMH

Kon u Iranbl GopMHUPOBAHUA KPUTepUH NoKa3aTeyn
¢opmynupoBka KOMIIETEHUM U
KOMIIETCHIIUN
OIIK-5 duseaecK 3HaHue CrpyKTyupoBaHH
TOTOBHOCTH K (bUBUIECKUX bIC 3HAHUS
ue OCHOBBI
HCIIOJIb30BAHUIO AGOTE OCHOB Pa0bOTHI buznuecKux
OCHOBHBIX p AIEKTPOHHBIX OCHOB paboOTHI
AJIEKTPOHHBIX
¢buznko- CXEM, TUIIOBYIO 3JIEKTPOHHBIX
3HAET CXEeM, THIIOBYIO
XUMUYECKHX, peanu3anuio u CXEM, TUTOBYIO
(OpOTOBHI | peaM3aIllii0 |
MaTE€MaTUYecKu | . Ha3HauYeHHE peanu3anuio u
71 Ha3HaA4YeHHUE
X Y UHBIX (YHKIIMOHATBHBI | HA3HAYEHUE
YpOBEHb) | PYHKIIMOHAIbHBI
€CTECTBEHHOHAY M aop | X Y3I0B (G yHKIIMOHATHHBI
YHBIX MTOHATUH U Y anmaparypsl X y3JI0B
anmaparypsl
METOJIOB IIPU MEJIUILIUHCKOTO anmnaparypsl
MEJUILIUHCKOTO
peIIeHUN Ha3HAYCHUS MEJIUIIMHCKOTO
Ha3HAYCHUS
npodeccuoHanb Ha3HAYCHUS
HBIX 3a/1a4 YUTATh YMeHue unrtath YmMeer u rotos
eeT MPUHIUIIAAIBHBL | IPUHUUIIUAIIBHBIE | YUTATh
EIH J— € DJIEKTPUYECKHUE | DJIIEKTPUUECKUE MPUHIUIUATIbHbBIC
Tb?ﬁ) Y1 cxemsr CXEMBI 3JIEKTPUYECKUE
MEIUIUHCKUX MEIUITUHCKUX CXEMBI
SJIEKTPOHHBIX AIIEKTPOHHBIX MEJUIIUHCKUX




YCTPOMCTB YCTPOMCTB 3JIEKTPOHHBIX
JMAarHOCTHYECKOT | AMAarHOCTHYECKOT | YCTPOMCTB
0 ujou JIMarHOCTHYECKOT
TEPaNeBTHUYECKOT | TEPArieBTUYECKOT | O U
O  Ha3HA4eHusd, | O HA3HAYCHMUS, TepaneBTUYECKOT
BBIJICIIATD BBIJICIIATH 0 Ha3HAYEHUS,
CTPYKTYpHBIE CTPYKTYpHBIE BBIJICJISATh
B3aMMOCBSI3U B3aMMOCBSI3U CTPYKTYpHBIE
MEXy MEXTY B3aUMOCBSI3H
(GYHKIMOHATBHBL | (YHKIMOHATIBHBI | MEXIY
MU 0Jiokamu, | MU OJIOKaMH, (G YHKIIMOHATBHBI
OLICHUBATh OLICHUBATh MU OJIOKaMH,
XApaKTepUCTUKH | XapaKTEPUCTUKU | OLIEHUBATh
y3JI0B y3JI0B XapaKTEPUCTHKH
MEIULIUHCKON MEIULUHCKON y3JI0B
ammaparypel  C | ammaparypsl ¢ MEIUITUTHCKON
NO3ULUN uX | MO3ULMH UX anmnaparypsl ¢
COOTBETCTBUS COOTBETCTBUS MO3HILINHN HX
pelaeMbIM pelaemMbIM COOTBETCTBUS
3a/a4am 3ajauam peraeMbIM
3aja4am
3HAaHUSMH | 3HAHWS U HaBBIKK | Brianeer
U HaBBIKAMHU IO | IIO CUHTE3Y HaBBIKaMU 110
CUHTE3Y YCTPOWCTB CUHTE3Y
YCTPOMCTB MEIULIMHCKOU YCTPOMCTB
MEIULIHHCKON JJIEKTPOHMKHU HA | MEAMIIMHCKON
JIEKTPOHUKU Ha | YpOBHE JJIEKTPOHUKH Ha
YpOBHE (GYHKIMOHATBHBI | YPOBHE
(GyHKIHOHATBHBI | X OJIOKOB, (YHKLIMOHATBHBI
X 0JIOKOB, | 3JIEKTPOHHBIX X OJIOKOB,
JIEKTPOHHBIX Y3JI0B Ha YPOBHE | 3JIEKTPOHHBIX
Y3JI0B Ha ypOBHE | MPUHIUIHAIBHBIX | Y3JIOB Ha YPOBHE
— NPUHLIUIIHNAIBHBL | CXEM, YMETh NPUHIUIHATBHBIX
.\ | X cXeM, YMEeTh | HCIOJIB30BATh CXeM, YMETh
(BeICOKHH) UCIOJIb30BATh CHelMaIU3UPOBAH | UCIOJIB30BAThH
CTEMAIM3UPOBA | HOE MPOTPaMMHOE | CTICIHATM3HPOBAH
HHOE oOecrieyeHue Al | HOE IPOrPaMMHOE
MpOrpaMMHOE MOJISITIUPOBaHMs | oOecrieueHue st
obecriedeHue Ist | paboThI U MOJIEIUPOBAHUS
MOJICIMPOBAHUS | OTJIAJKU THIIOBBIX | paOOTHI U
paboThI U | y3JI0B OTJaJIKU THITOBBIX
OTJaIKN armaparypsl y3IJI0B
TUTOBBIX  Y3JIOB | OMOMETUIIMHCKOT | amnmaparypsl
anmaparypsl 0 Ha3HAYCHUS OMOMEeTUITTHCKOT
OMOMEeTUITTHCKOT 0 Ha3HAYEHUs
0 Ha3HAYCHUS

Texkymas arrecranmst CTyAEHTOB. Texkymas arrectauus CTYIEHTOB IIO
JUCHUIUIMHE «MeaunuHcKas DJIEKTPOHHUKa» IIPOBOAUTCA B COOTBETCTBHHM C
JIOKaJIbHBIMH HOPMATUBHBIMU akTamu BV u sBisercsa o0s3aTenbHOI.



Texymast arrecranmst MO AWCHHUIUIMHE «MeEAUIIMHCKAS AJIEKTPOHUKAY
MPOBOAUTCS B (OpME KOHTPOJBHBIX MEPONPUITHH (YCTHOTO OIpoca, 3aIlluThl
KOHTPOJIBHOM paboThl, MOKJIaJa-Mpe3eHTAlMN) [0 OIEHUBAHUIO (HhaKTHUSCKUX
pe3yJbTaTOB OOYUYCHUS CTYACHTOB 1 OCYIIECTBIISETCS BEAYIIUM MPETo1aBaTeIeM.

OOBeKkTamMu OIIEHUBAHUS BBHICTYIIAIOT:

- ydyeOHasg JUCHUIUIMHA (AaKTMBHOCTb Ha 3aHATHSAX, CBOEBPEMEHHOCTh
BBITIOJTHEHHUS PA3IMYHBIX BUJIOB 3aJaHUM, MTOCENIAeMOCTh BCEX BUJIOB 3aHSATHUH IO
aTTECTyEMOU JUCHUILINHE);

- CTETICHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

- YpPOBEHb OBJIQJICHUS MPAKTUYECKUMH YMCHUSMH W HABBIKAMH IO BCEM
BUJIaM Y4eOHOI paboThI;

- pe3yJbTaThl CAMOCTOATEIILHOU pa0OTHI.

HpOMe)KyTO‘-IHaﬂ aTTeCrTalud CTYyJ1CHTOB.

[IpoMexxyTouHass aTrecTanusi CTyACHTOB IO JUCHUIUIMHE «MeauuuHcKas
AIEKTPOHUKA» TMPOBOAUTCA B COOTBETCTBUHM C JIOKAJIbHBIMU HOPMATHBHBIMU
aktamu JIBDV u sBasercs o0s3aTeIbHOM.

Cornacio yuebnomy tany OC BO JIBOY BujgoM npomexyTOYHOU
aTTECTalluy MO TUCHUIUIMHE «MeauIMHCKas 3JIEKTPOHUKA» MPEAYCMOTPEH 3a4€ET B
6 cemectpe.

OueHovHbIe cCPpeACTBA JAJs POMEKYTOUYHOM aTTeCTAlMU

IIpuMepHBIH nIepeYeHb BONIPOCOB K 3a4YeTy
B 6 cemecTpe

Tema 1. BBenenne. OCHOBHbIE TEPMHUHBI U MOHSTHUSL SJIEKTPOTEXHUKH U
AIIEKTPOHUKH

1. BazoBbie 3aKOHBI AIEKTPOHHON TEXHUKH.

2. OCHOBHbBIC TIOHSTHS, XapAaKTEPUCTUKU U COOTHOIICHUS: KOdh UIIMEHT
nepeaayun, GUIbTpaysS HIKHUX U BEPXHUX YacTOT.

3. OnepauuOHHBI YCUJIMTENb KaK OCHOBA JJEKTPOHHBIX YCTPOWCTB.
OcHoBHble xapakTepucTukun OVY: BXOJHOE U BBIXOAHOE COMPOTUBIICHUS,
HaIpsDKEHUST CMEIIECHUS W Jipedda, BXOIHBIE W BBIXOJHBIE TOKH, YaCTOTHBIC
CBOMCTBA.

4. CTpykTypHasi cxemMa Hu3MepuTess OuomnoTreHnuanoB — ycuiautens bBII
(VYBII). TpeboBanus k xapakrepuctukam Y bI1.

5. JIunelinble U HENUMHENHBIE aHAJIOTOBBIE CXeMbl Ha 0aze aHaoroBeix OV:
WHBEPTUPYIOIINE U HE UHBEPTUPYIOILINUE YCUITUTENH,

6. JIunelinble U HEIUMHENHbBIE aHAJIOTOBBIE CXeMbl Ha 0aze aHaoroBeix OV:
CYMMATOPBI, UHTETPATOPHI, AKTUBHBIC (DHIIBTPBI, KOMITAPATOPHI.

7. OCHOBHBIC TOHSATHS, XaPAKTEPUCTHKA W COOTHOIICHUS: KOIPPHUIIUECHT



ycunieHust nuddepeHnuanbHOro curnana, Ko3pQuirent ocnabaeHuss cuH(pazHoro
cUrHaia, K03 (UIMEHT PeXKEKIHH, YaCTOTHBIE CBOMWCTBA.
8. IHCTpyMEHTaNbHBIN YCUITUTENb, pACYeT MapaMeTpoB.

Tewma 2. [TonsiTue o0 curHangax GMOJIOrMYECKOTO MPOUCXOKACHUS (2 Yac).

1. U3nydenuss dyemoBeka M TMOpOXKIAoUmMe  (u3MyecKue Mo,
UCTIOJNIb3yeMbIe JJI TUArHOCTUKHU U TEPAIUU.

2. Knaccupukanuss mo BUAY TNEPBUYHBIX CHUTHAJIOB (OMOMOTEHIMABI,
AJIEKTPOTPOBOJIHOCTh, ~ OMOMEXaHWYECKHE M aKyCTHUeckue  IPQEKTHI,
OMOMarHeTu3M U Ap. BUABI U3TYyYEHUN U (PU3NUEeCKHUX TOJICH).

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

1. Dnextpuueckoe I0Jie - OCHOBA MPOSIBICHUS >KM3HEAEATEIBbHOCTH.
[Tpoucxoxnenrne 6MOMOTEHIINAIOB, SKBUBAJIEHTHAs cxeMa uctouynuka bII.

2. BIl pa3nuuyHblX (QYHKIMOHAIBHBIX TPYNN KUZHEIACATEIBHOCTH: HX
dopMa, aMIIUTYAHBIH M YacTOTHBIA Juana3oHbl mposiBaeHus. CrnocoObl u
npoOiemsl peructpanuu bII.

3. DnekTpoapl Kak Aatyuku npu peructpauuu BII: Bunabl, ocobeHHOCTH
peanu3anuu, SJKBUBAJICHTHBIE CXEMbI, METPOJIOTUYECKHE TPEOOBAHUS.

4. DNeKTPOIHBIM MOTEHLUHANT KaK (DaKTOp CHUCTEMATHYECKOH U CiydailHOM
MOTPENTHOCTH U3MEPEHHS.

5. O0001IeHHas SKkBUBajeHTHas cxema usMepenus bll ¢ buooObekra.

Tewma 4. [Tomexu npu n3MEpeHHsIX Ha OMOJOTHYECKNX 00beKTax (2 yac)

1. TIlpupoga W MCTOYHUKH TIOMEX TIPH  DIIEKTPOPHU3NOIOTHUECKUX
HCCJICIOBAHUSIX

2. Kimaccudpukanus BII Ha ocHOBe 0000IIEHHOW SKBHUBAJCHTHOM CXEMBI
HU3MEpEHUS.

3. Opra#uzaliioHHBIE W METOAOJOTUYECKUE TMYyTH WCKIIOYCHUS WIH
OCIIa0JICHHSI TIOMEX.

4., TpebGoBanuss Kk BXOAHBIM TIiensaM MII: BXOJIHOE CONMPOTHUBIICHHUE,
paz0anaHC BXOJIHOTO COMPOTUBJIEHUS, KOIP(UUUEHT ociiadiaeHusi cuH(pa3HOTOo
cUrHasa, KodhGUIIMEHT PeKEKLINH.

Tema 5. CxeMOTEeXHUKA UCKIIIOUEHUSI WJIM OcJIa0ieHust momeX (2 yac)

1. AmnmapaTtHbie MeTOAbl OOpaOOTKM OMOMEIUIIMHCKUX CHUTHAJOB Kak
CpeacTBO OOPHOBI C MOMEXaMH.

1.1. DxpanupoBanue ¢ 3anyjaeHueM yepe3 OC

1.2. IlpumeHeHNE COTTACYIOMUX U UHCTPYMEHTAIbHBIX YCUIINTENEH

1.3. CornacoBaHue CHEKTpaJbHBIX CBONCTB CHUTHaJa C YacCTOTHBIMH
XapaKTepUCTUKAMU yCUJIUTENeH (aHanorosast (puiabTpanus),

1.4. Ilpumenenue TpaHcPOPMATOPHBIX U ONTHUECKUX MpeoOpa3zoBaTeieil.



2. OO0001IeHHbIE S3KBUBAJICHTHbIE M CTPYKTYpHbIE cXeMbl. OCHOBHBIE
xapaktepucTuku. CoocTBeHHbIE ITyMbI OY.

3. IlpumeHeHHE BCIIOMOTaTENbHBIX YCTPOWCTB: BTOPHYHBIE HCTOYHUKU
NUTaHUS, YCTPONUCTBA KATMOPOBKU, YCTPONCTBA 3alIUTHI OT MEPEHANPSIKEHUS 110
BXOZY.

Tema 6. [udposas dpunpTpariys Kak CpeicTBO ociiadiaeHus momMex (2 gac).

1. Hudpossie punptpsr (LID). O6mue noustus: HUD (KUX-punbtpsr),
PH® (BUX-dunetpsr). 2. OcHoBHble noctouHcTBa LID. MmnynscHas peakuus
¢unbTpoB. OYHKINS OTKIUKA.

3. Omnpenenenne wummynbcHON peakuuu. [lepemarounsie  (yHKIUU
(GUIBTPOB.

4. YactoTHble XapakTepUCTUKU (PuibTpoB. OOmme mnoHATHia. OCHOBHBIE
CBOMCTBA.

5. B3zauMHas xoHBepTanusi TUNOB (UIBTPOB. THUIOBBIE METOMBI pacueTa U
ONTUMU3ALNHU PUIBTPOB.

6. I[lonsTne o: rjIaBHOM 4YacTOTHOM JAMamna3oHe, d4actote HaiikBucra,
sBieHun [ mbca, BeCOBBIX (QYyHKIIMSIX.

7. Ctpykrypnbie cxembl LH®D. I'padbr dunbTpoB. Coenunenus GUiIbTpoB.

8. ®unbTpel ciay4yailHBIX cUrHaioB. du3nueckas CyHIHOCTh (UIbTPALUU
uryMoB # momex. 9. OcoOblie BUABI (PUIBTPOB: CTIIAKHUBAIOIINE, ONTHMAIIbHBIE.

Tema 7. OOoOmeHHass CTPyKTypHas cxema 2dyekTpoHHoro  MII
ANEKTPOPU3UOIOTHYECKOT0 Ha3HAUCHUS (2 yac)

1. OGo6meHHas cTpykTypHas cxema sekTponHoro MII. Komnonentst MIT
B CTPYKTYpE, KpaTKasi XapakTepucTUKa (PyHKIUH, CBOMUCTB U TpeOoBaHuii. OcoObie
U o0IMe KOMIIOHEHTHI CTPYKTYphl MII.

Tema 8. MUKPOKOHTPOJJIEPHl KaK CPEACTBO HMHTEJUICKTYaIU3alUU
MEJIUIIMHCKON TEXHUKH JIFOOOTO ypoBHS (2 yac).

1. WUcropust pazButusi MukpokoHtposuiepoB (MK), ux mecro, ponp u
MEPCIEKTUBBl B 00pabOTKEe MEIMIIMHCKUX CUTHANIOB. Kiaccudukaius ieneBoro
HazHaueHus MK mo pasmepy nansbix (8-mu, 16-u, 32-X) U CTpyKType KOMaH]
(CISC u RISC).

2. llonstne o NpPUHCTOHCKOW M rapBapiackoil apxurektype MK. Bumsl
mamaTyu B MK, Ha3HaueHne 1 0COOCHHOCTH.

3. lTloHstTue O CTPpyKType U OpraHu3aluyd MPOLECCOPHOIrO Spa:
apu(PMETUKO-JIOTHYECKOE YCTPONCTBO, AKKyMYJSITOPbI, LUKIMYECKOE CABUTOBOE
YCTPOMCTBO, TOMOJIHUTENbHBIN YMHOKUTEIb-CYMMATOP, IMHHAS CTPYKTYpa.

4. Buytpennee ycrporictBo MK Ha mpumepe MK AT91SAM7256.

5. OcHOBBI cOBpeMeHHOT0 nporpammupoBanusi MK: nporpammupoBanue Ha
BBICOKOM YpPOBHE, Pa3sHOBUJAHOCTH KOMIWISATOPOB (KAaK IMPOTPAMMHBIE IaKEThI
IAR, Keil, GCC,), cocTaB makeTa HCXOIHBIX TEKCTOB.

6. IloHaTue o MpOrpaMMHO-aNMapaTHBIX CPEACTBAX OTIAIKH MPOTPaMM U



3arpy3ku B [ITI3Y MK.
Tema 9. Untepdeticel mudpoBoro ooMeHa JaHHBIMU. 3aKitoueHue (2 yac).

1. Ilpumenenne obMeHa TaHHBIMU B IUPPOBOM (popMaTe KaKk HEOOXOAUMOE
ycimoBue pa3Butusi MII, kak Ha BHYTpEHHEM YypoBHE (MEXMHKPOCXEMHBIH,
MEKOJIOUHBIN), TaK ¥ BO BHE.

2. IlepcnekTUBHOCTh MOCIEAOBATEILHOTO OOMEHa, (u3Mueckuii u
JIOTHYECKHUI YPOBHU OpPTaHU3AIINH.

3. Hlupoko pacmpocTpaHEHHBIE MPOTOKOJBI MOCIEAOBATEIHLHOIO OOMEHA!
UART, RS232C, RS485, USB, 12C, CAN — wucrtopus pa3pabOTKH W aBTOPHI,
OCHOBHO€ Ha3HAUEHUE U TEXHUYECKHE MapaMeTpbl, 0COOCHHOCTH (U3UUYECKOTO U
JIOTUYECKOT0 YPOBHEH OpTraHU3allNu.

Kpurtepuu onieHUBaHMs CTYJAEHTA HA 3a4eTe M0 AMCIHUIIMHE
«MeaUIMHCKAA JJIEKTPOHUKA»

ban Onen

JIBI Ka 3adera/ TpebGoBanus K c(hopMUPOBAHHBIM
(pe | ’x3ameHa KOMIIETEHIIUSIM

WTHUHTOBO

1 OIIEHKM)

OrneHka «OTIMYHO» BBICTABISETCS CTYICHTY,
€clii OH TIIyOOKO M MPOYHO YCBOWJI MPOTPAMMHBIN
MaTepuaj, HCYEpIbIBAIOUIe,  IOCJIEJOBATEIbHO,
YETKO U JIOTUYECKH CTPOMHO €ro u3jaraer, yMmeer
«3aumeHo» | TECHO YBSI3bIBATh TEOPHUIO C MPAKTUKOM, CBOOOJHO
/ CHpaBIsiETCS C 3aJayaMH, BOIPOCAaMU U JIPYTUMU
«Omau4yHO» | BUIaMU  TPUMEHEHUsS  3HAHWM, TpU4YeM  He
3aTPyJHSETCS C OTBETOM IpU BUIAOW3MEHEHUU
3aJaHuil, UCIOJb3yeT B  OTBETE  MarepHuall
MOHOTpaPUYECKON  JUTEpaTypHl, MIPABUIIBHO
000CHOBBIBAET NMPUHATOE PEIICHUE.

OreHKka «XOpOIL0» BBICTABISETCA CTYJEHTY,
eclid OH TBEPAO 3HACT MaTepuaj, TPaMOTHO U IO
CYIIeCTBY  M3Jlaraer  ero, He  JOIycKas
«3aumeHoy/ | CyIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
«XOpouioy | MPaBUJIbHO MPUMEHSET TEOPETUUECKUE IMOJIOKECHHUS
IpU pPELIEHUN MPaKTUUYECKHX BOIMPOCOB M 3aj]ad,
BJIa/IeeT HEOOXOJUMBIMU HAaBbIKAMU M MIPUEMaMH MX
BBITIOJTHEHMS.




Onenka

BBICTABJICTCA CTYACHTY,

«YAOBJICTBOPUTCIHLHO»
CCJIM OH HMCCT 3HaAHUA

«3aumeHoy | TOJIBKO OCHOBHOTO Marepuaia, HO HE YCBOWJ €ro
/ JeTanel, MOMyCcKaeT HETOYHOCTH, HEAOCTATOYHO
«y0061ema | IpaBUIIbHBIC (bopMyITUPOBKH, HapyIIeHUs
opumenbHo | TOTUYECKOW TOCIECIOBATEIIbBHOCTH B HM3JI0KEHUH
» IPOTPaAaMMHOTO Marepuana, UCIIBITHIBACT
3aTPyHCHHS TPU  BBINOJHEHUNW TPAKTUYCCKUX
paborT.
e Orenka «HEYIOBJICTBOPUTEIHHO
BBICTABIISIETCS ~ CTYJIEHTY, KOTOPBIA HE 3HAET
3aumenoy / .
3HAUUTENIHLHOM YacTH MPOrpaMMHOr0 MaTepHala,
«Heyooesne
meopumens. | ACTIYCKAET CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C
HO»p OOJBITMMU 3aTpyIHEHUSIMU BBITIOJTHSAET

IIPAKTHYCCKHUC pa6OTBI.

OneHoyHbIe cpeacrea nJjs HpOMe)KyTO‘IHOﬁ arTrecranmm

Kpurepun ouenku:

Kpurepun onieHkr npe3eHTanuu J0Kj1aaa

50-60 61-75 76-85 86-100
IIEHK | OaJlIoB OasoB 0aioB OaJsoB
a (Heynosie (ynoBneTB (xoporio) (OTIMYHO)
TBOPHUTENHHO) OPHUTEIBHO)
Conepxanue KpUTEpUEB
pute
puun
Tema He Tema Tema Tema
. pacKphbITa. pacKpbITa HE | pacKphbITa. packpbITa
= OTCyTCTBYIOT MTOJTHOCTBIO. [IpoBenen MOJHOCTBIO.
5 BBIBOJIBI. BoiBo1bI HE | aHaJu3 6e3 | [IpoBenen
= CIEJIaHbl  W/WIIW | TPUBJICUCHUS aHanu3 c
g BBIBO/IbI HE | JOTIOJIHUTEIIBHOU | TPUBJICYEHUEM
é 000CHOBAHBHI. aureparypsl. He | mononHutensHON
¥ BCE BBIBO/IbI | JIUTEPATYPHI.
caeimanbl  w/viu | BeIBOIbI
000CHOBAHBI. 000CHOBAHBI.




[Ipencrasn [Ipencrasn IIpencrasn IIpencrasn
semasi semasi semast semasi
uHpopMarms uHpopmaruss He | uHGopManus He | “HGOpPMaIUs
JIOTUYECKA  HE | CHCTEMAaTU3UPOB | CUCTEMATU3UPOB | CUCTEMATU3UPOB

g CBsI3aHa. He |ana w/unu He | aHa U | aHa,

5 UCITOJIb30BaHBI MOCJIEIOBATEIbH | MTOCJIEIOBATENIbH | MOCEA0BATENbH

g npodeccuonansH | a. Mcronp3oBano | a. Mcrmonp30BaHo (@ W JIOTHYECKU

5 BIC TCPMUHBI. 1-2 Oonee 2 | cBsi3aHa.

é npodeccuonans | npodeccuonanbl | Mcnoas3oBaHo

= BIX TEPMHUHA. BIX TEPMHUHOB. oonee 5
npodeccruonanbH
BIX TEPMHUHOB.

He Hcnionb30 Ucnonb30 [Tupoko

UCITIOJIb30BAHBI BaHbI BaHbI UCIIOJIb30BAHBI
2 TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTUU TEXHOJIOTUH
5 Power Point. | Power Point | Power Point. He | (Power Point wu
= Bonb1e 4 | vactuyHo.  3-4 | Gonee 2 ommOOK | aAp.).
& | ommbox B | OIIUOKH B|B OTCyTCTBYIOT
g MPEACTABIAEMON | MPEACTABISIEMON | MPEACTABISEMON | OIIMOKHU B
uH(popMauu. uH(popMauu. uH(popManuu. IIPEACTABIIIEMOU
uH(hopManuu.
Her Tonbko OTBeTHI Ha OTBeTHI HA
2 _ | oTBeTOB Ha | OTBETHI Ha | BOTIPOCHI BOIIPOCHI
E é BOIIPOCHI. DJIEMEHTApHbIE | IOJIHBIC  W/WJIM | TIOJHBIE, C
C £ BOIIPOCHI. YaCTUYHO pUBEIACHUEM
2 TIOJIHBIE. MPUMEPOB /WK
S MTOSICHEHH M.

Kpurepuu otieHku 10KI1a/1a, BITOIHEHHOTO B (hOpMe Mpe3eHTAINH:

100-86 6GamioB BBICTABISIETCS CTYIAEHTY, €CIM CTYAEHT BBIPA3WJ CBOE
MHEHHE TI0 C(OpPMYJIMPOBAHHON mTpoOJieMe, apryMEHTHPOBaJ €ro, TOYHO
OTIPEJICIIHB €€ CoJIep KaHue U cocTaBisronue. [IpuBeneHp! JaHHBIE OTEYECTBEHHOM
U 3apyOEeKHOW  JHUTEpaTypbl, CTAaTUCTHYECKUE CBeIeHUsA, uHDOpmaIus
HOPMATHBHO-TIPAaBOBOTO xapakTepa. CTyleHT 3HaeT W BIAJEET HABBIKOM
CaMOCTOSATEILHOM MCCIIEI0BATEILCKOM pabOThI MO TEME UCCIICIOBAHUS; METOJaMHU
U MpUEeMaMU aHaJIn3a TEOPETUYECKUX W/WIN MPAKTHUYECKUX ACTEKTOB U3ydaeMOu
obmactn. MaKTUYSCKUX OIMHUOOK, CBSI3aHHBIX C TOHMMAHHEM TPOOJIEMBI, HET;
rpaduyecku padbota odhopmiieHa TPaBUIIBHO.

85-76 OamnoB - paboTa XapakTEPHU3yeTCs] CMBICIOBOM IIEBHOCTHIO,
CBSI3HOCTBIO M ITOCIICIOBATEIILHOCTBIO U3JIOKEHUS; OMYIICHO He Oojiee 1 onmmoOKu
npu OOBSICHEHWW CMBICIA WM CcojepaHus mpobiemel. [l apryMmeHTanuu
TPUBOISATCS JIAHHBIC OTEYECTBEHHBIX u 3apyOeIKHBIX aBTOPOB.
[IpoieMOHCTPUPOBAHBI HMCCIENOBATEILCKUE YMEHUST M HaBbIKU. {DaKTHYECKUX



OmMOOK, CBSI3aHHBIX C TOHUMAaHWEM TpoOieMbl, HeT. JlomyleHsl oHa-IBE
omuOKu B 0hOPMJICHHUU PAOOTHI.

75-61 Oamn - CTyIEHT MPOBOAUT JOCTATOUYHO CAMOCTOSITEIBHBIN aHalln3
OCHOBHBIX 3TariOB U CMBICIOBBIX COCTABIIIOMIMX MPOOJIEMbI; TOHUMAET 0a30BbIC
OCHOBBl M TEOPETUYECKOE OOOCHOBaHHE BBIOpaHHON TeMbl. I[IpuBiEeUEHBI
OCHOBHBIE HCTOYHHKH I10 paccMaTpuBaeMoil Teme. JlonymieHo He 0osee 2 oumbok
B CMBICJIE WJIK COJIepKaHUU MpoOsieMbl, 0POpMIIEHUU paOOTHI.

60-50 GamioB - eciu paboTa TMPEACTaBISAECT COOOW TEPECKA3aHHBIA WU
MIOJTHOCTBIO TICPEIMCAHHBIA WMCXOJMHBIM TEKCT, 03 KakuX OBl TO HHU OBLIO
KOMMEHTapueB, aHaimu3a. He packpeiTa CTpyKTypa W TeopeThdecKas
cocraBisifonas TeMbl. JlomymeHo Tpu wim 0ojiee TpeX OMMOOK B CMBICIIOBOM
COJIEp)KaHUU pacKphIBaeMOI TIPOoOJIeMbI, B 0OpMIICHHH PaOOTHI.

HporpaMMa OIICHUBAHUA y‘l€6H0ﬁ ACATECJIBHOCTH CTYJACHTA

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

[IpakTrueckue 3aHATHS

KOHTpOib BBINOJHEHUS NPAKTUYECKUX 3aJaHU B TEYEHUE OIHOTO
cemectpa - ot 0 10 30 GayoB.

CamocrosiTenbHas paboTa

[ToaroToBka 1 pedepata u oT4eTa MO MOATOTOBJICHHOMY pedepary
(moxsan (ot 0 1o 5), oTBETHI HA BOMPOCHI 110 pedepaty (ot 0 10 5 6amios),
orieHka pedepara no conaepxanuto (ot 0 7o 10 6amnon)). Makcumanbao 20
OaJIIoB.

ABTOMaTHU3UPOBAHHOE TECTUPOBAHUE

He npenycmotpeno.

Hpyrue Buabl yaueOHOM AeSITeIbHOCTH

He npenycmorpeno.

[IpomexyTouHas arrecTauus

[Ipu npoBeeHNN TPOMEKYTOUHOM aTTECTALINHU

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

OTBET Ha «XOpoIoy oreHnBaeTcs oT 21 1o 30 6aiios;

OTBET Ha «yJIOBJIETBOPUTEIIbHO» olleHnBaeTcs oT 11 1020 6amios;
OTBET Ha «HEYIOBJIETBOPUTENIBbHOY» olieHuBaeTcs ot 0 1010 6amos.

Takum 00pa3oM, MakKCHUMalbHO BO3MOXKHasi CyMMa OajIOB 3a BCE
BUJIbI Y4EOHOM NESITENIBHOCTH CTyJAE€HTa 3a 1 ceMecTp IO JUCHUIUIUHE
«MenaunuHckas 3JeKTpoHrkay coctanisier 100 6amios



[Tepecuer MOJTyYeHHOU CTYJICHTOM CYMMBI OaJsoB
M0 TUCIUTIINHE «MeIUIMHCKAs! JICKTPOHUKA» B OICHKY

bamnsl OneHka

86—-100 6amnoB COTIUIHOY»

71-85 Gannos «XOPOIIIO»

51-70 GannoB «YJIOBJIETBOPUTEIHLHO

50 OamioB W «HEYIOBIIETBOPUTEIIHHOY
MEHBIIIC

PEUTHHI KAUYECTBA OCBOEHMSA JUCIHUILINHBI

CornacHo pEUTHHIOBOM CHCTEMON TEKYLIMA KOHTPOJb IPOU3BOJIUTCS B
TEUEHUE CeMecTpa MyTeM OAJTbHOM OIICHKH KayecTBa YCBOCHHS TEOPETUYECKOTO
Marepuana (OTBEThl Ha BOINPOCHl KOHTPOJBHBIX PabOT) U  Ppe3yJbTaTOB
MPAKTUYECKON NIEeITeNbHOCTH (pEIIeHUE 3a/ad, BBIMOJHEHUE HWHAMBUAYaTbHBIX
3aJJaHUM ¥ OTYETOB).

B TeueHue cemecTpa NpeayCMOTPEHBI HECKOJBKO KOH(EpEHII-HEIEu.
[IpomexxyTouHas aTTecTanusi (3K3aMeH, 3a4eT) MPOU3BOAUTCS B KOHIIE CeMecTpa
TaKkke TyTeM OauIbHOM  OlEeHKU. MTOroBBIM  pEeUTUHT  ONpeAesieTcs
CYMMHpPOBAHMEM OallJIOB TEKyIled OLEHKM B TEYeHHEe ceMecTpa U OaioB
IIPOMEXYTOYHOM aTTECTAllMM B KOHIIE CEMECTpa IO pPE3yibTaTaM 3K3aMEHa.
MakcuManbHbli UTOTOBBIA peUTHHT cooTBeTcTBYeT 100 Oammam (60 6amioB —
TeKymiasi oneHka B cemectpe, 40 0amioB — MPOMEXyTOUHAsI aTTeCTals B KOHIIC
ceMecTpa).

PeiiTuHr-ryian ~ OCBO€HUS ~ MOJyJdSl  NPUKIAABIBAECTCS  OTIEJIbHBIM
JIOKYMEHTOM.



[Ipunoxenue 3

MUHUCTEPCTBO OBPA30BAHMS U HAVKH POCCUHCKON
OEJIEPALIIN
denepanibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHus
«/lanpHEeBOCTOUHBIN (efepalibHbI YHUBEPCUTET»

(ABDY)

LIKOJIA BUOMEIMINHBI



METOAMYECKHNE YKA3AHUA

Mo TUCHUTUIMHE «MeauIMHCKas 3JIeKTPOHUKAY
Hampasnenue noarorosku — 30.05.01, MenunuHackas OMOXUMUS
dopma NOATOTOBKH: OYHAs

BiaguBocTok
2016

[IpakTHueckue 3amaHus COCTaBJIEHbl TakKUM 00pa3oM, YTO B HHUX Bcerna
COJEPKUTCS TMpoOieMHas 3a7adya OMOMEAMIIMHCKOW WH)XCHEpPUH, 3a/laHue,
KOTOpoe TpeOyercss BBINONHUTH. [[1s ycmemHoro BbINOJHEHHS —3aJaHus
HEOOXOJMMO ONPENENIUTh CPEICTBA, KOTOpPblE MOTYT IOHAJOOUTHCS, a TaKXKe
UCXOJHbIE JIaHHbIE, MPUCYTCTBYIOIIME B OMMCAHUU NpoOJieMbl U 3anaun. Bun u
dbopma pesynbTata noapazymeBaroTcs B 3agaHuu. ConaepixaHUe MPaKTHUYECKOrO
3aHATHS TPU TMOATOTOBKE K KOTOPOMY HCIOJIB3YeTCs 3aJaHue, KakK MpPaBUIIO,
NO/Ipa3yMeBaeT HEKOTOPbIN CTAaHAAPTHBIN alrOPUTM, IPU BBHIMOIHEHUU KOTOPOTO
OyJeT NJOCTUTHYT KelaeMblid pe3yibTar.

Ha npaktrueckux 3aHATUAX MOKET MPOBOAUTHLCS 3acilyllIMBaHuE pedepaToB
N0 TeMe MpaKTHuecKoro 3aHsATud. Kaxnplii cTyneHT 3a BpeMs NpOBEACHUS
MPAKTUYECKUX 3aHSATUM JIOJDKEH BBICTYNUTH C JOKJIAJOM MO BBIOPAaHHOMY UM
pedepary. Tembl pedepaToB NpUBEACHBI B 3aJaHUAX JJISI CaMOCTOATEIbHOU
pabotel. Pedepar momxeH coxepkate He Menee 10 crpanui; popmata A4 B
COJIEPKATEIbHOM 4YacTH, JOJDKHO IPUCYTCTBOBaTh BBEIEHUE C LEISIMH H
3a/layaMy, 3aKJII0YEHHE C KPaTKMMM BBIBOJAMHM M CIMCOK HMCIOJIb30BAaHHOW NpuU
HanucaHuu pedepara JUTepaTypbl. Bpems BBICTYIUIEHHMS OAHOTO CTYyJEHTa C
oTBeTaMu Ha Borpockl 10 — 15 munyT, Ha qoknan orBoautcs 7 - 10 MunyT.

IlepevyeHb KPATKUX TECT — ONMPOCOB M0 OCHOBAM MeAULIMHCKOM
3J1eKTPOHUKH



JlaT4uku - yCTpOUCTBA, KOTOPbIE TPEOOPa3yoT:

a) MaJible HaNPSDKEHUS B HAIPSDKEHUSI O0JIbIIIEeH BEIMYUHBI
b) anexkTpuyeckrue BETUYUHBI B HEAJEKTPUUECKUE

C) HEAJIEKTPUYECKUE BEIMYUHBI B DJICKTPUUECKUE

Ha3znauenue ycTpoiicTB oToOpaskeHus] HH)OPMAITIH:

a) Mpe/cTaBleHNue MEIUKO-OnoIornueckoil nHpopmaiu B popme, yao0HOH
JUTSL BOCTIPUSTHUSA

b) mpeoOpazoBaHe CBETOBOM SHEPTUH B SHEPTHIO JICKTPUUECKOTO TOKA

C) MpeoOpa30BaHUE HEIIEKTPUUECKHUX BETMUUH B JIEKTPUUECKHE

['eHepaTop cMHYCOMTATBHBIX KOJICOaHUH TIpeTHA3HAYCH TSI TIOTyYCHUS
a) UMITYJIBCHBIX KOJICOaHMt

b) rapMOHUYECKHMX 3JICKTPOMArHUTHBIX KOJICOaHUH

C) DJIEKTPOMArHUTHBIX KOJIEOAHUN CI0KHON (HOPMBI

[Ipu nomemennn 06beKTa MEXKIY AJIEKTpoamMu B amnmnapate Y BU-tepanuu:

a) HapyIIaeTCsl AMILUIUTYAHOE YCIIOBUE T€HEPAINH

b) u3MeHseTcst COOCTBEHHAs: YaCTOTAa KOHTYpA MallueHTa

C) u3MeHseTcsl cOOCTBEHHAs YacToTa KojeOaHuH Kojie0aTeIbHOIO KOHTYpa
reHeparopa

Jlist mpeoOpa3oBaHus MajbIX SJEKTPUUYCCKUX CHUTHAJIOB B DJICKTPUUYCCKHEC
CUTHAJIBI OOJIBIIICH BETMYUHBI HCTIOIB3YIOTCS

a) JaTYHUKH

b) ycrmtenu

C) TeHEpaTOPhI

d) peructpupymoiue ycTpoiicTBa

3aBUCHUMOCTh KOI(PPUIIMEHTAa YCUJICHUSI YCUIUTEN OT YacTOThl BXOJHOIO
HaIPSHKEHUS TIPU MIOCTOSTHCTBE €r0 aMILIUTY/Ibl HA3bIBAETCS:

a) BXOJIHOW XapaKTepUCTUKON

b) aMmIIUTYAHOU XapaKTEPUCTUKOM

C) YaCTOTHOM XapaKTEPUCTUKOMN

d) monocoit nporyckaHust

JUTUTENbHOCTRIO May3bl UMITYJIbCHOTO TOKA Ha3bIBACTCS:

a) MHTEpBAJl BPEMEHU OT Hayaja HUMITyJbca JI0 Hayaja CJeayIOLEro
UMITyJIbCa

b) uHTEpBad BpeMEHM OT KOHLA HMITyJbCa [0 Hayaja CJEIyIOIIero
UMITyJIbCa

C) MHTEpPBAJI BpEMEHU OT Hayaja UMIIYJbCa JO KOHIIA 3TOr0 UMITYJIbCa

UmnynecHpie  KoNeOaHMsT — MPAMOYTOJbHOM  (OpMBI,  CO3TaBacMbIe



MYJIBTUBHOPATOPOM, MOTYT MCTIOJIb30BAThCS JIJIS 1IETICH:
a) Tepanuu
b) AMarHoCTHKHU
C) Tepaluy 1 JUarHOCTUKH

["'eHepaTOphl CHHYCOMIATBHBIX AJIEKTPOMArHUTHBIX KOJICOAHUN COCTaBIISIOT
OCHOBY:

a) anmapaToB Il TaJlbBaHU3AIUU

b) anmaparoB ana YBY - Tepanuu

C) almaparoB JJis JeKTpodopesa

K ycTpoiictBam 0T0OpakeHus: HH(POPMAUU OTHOCATCS:
a) CaMOITUCIIBI

b) UCTOYHHMKHU TTEPEMEHHOTO TOKa

C) IaTYNKHU

d) ycunurenu

Ycunutenb SBISIETCS OJTHOM MX OCHOBHBIX COCTABHBIX YaCTEH:
a) anmmapara Y BU-tepanuu

b) anexkrposnmmdanorpada

C) anmaparta Jyis TaJibBaHU3aIuU

d) reneparopa cuHyCOMAQIBHBIX KOJICOAHUIA

VYcnoBust  ycwieHUsT — DJIGKTPUYECKMX  CUTHAJIOB  0€3  MCKaXeHUW
ONPEIEINSIIOTCS ¢ TOMOLIBIO:

a) BXOJHOM XapaKTEPUCTUKU YCHITHTEIIS

b) aMmIUTYAHOM U YACTOTHON XapaKTEPUCTUK YCUIIUTES

C) BBIXO/IHOW XapaKTEPUCTUKHU YCUITUTEIS

Kosddumuent  ycunenuss  ycuwnurens NOpu  HU3MEHEHUH  YaCTOTHI
AJIEKTPUUECKOTO CUTHAJA B TIPeieiaX MOJI0CHl MPOIMYCKaAHUS:

a) OCTaéTcs MOCTOSTHHBIM

b) ymeHbIaercs

C) YBEJIMUMBACTCS

OnHOI U3 OCHOBHBIX COCTaBHBIX YaCTEH AJeKTpoKapauorpada sBiseTcs:
a) KOHTYp mareHTa

b) renepatop cuHyCOUAATBHBIX KOJICOaHUI

C) DJICKTPOHHBIN YCUIIUTEIb

JIMUTENBHOCTBIO UMITYJIbCA HA3bIBAETCS:

a) MHTEpBaJ BPEMEHU OT Hayaja OJHOI0 UMITYJIbCa /10 Hayajia CJIEeIyIOLEro
UMITyJIbCa

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

C) MHTEpBaJl BPEMEHHU, B TEUEHHE KOTOPOTO HAIPSIKEHUE HApacTaeT 0



MaKCHUMaJIbHOI'O 3HAYCHUA

[Ipocreiimias pyHKIIMOHANIBHAS cXxemMa TpruOopa MEAUIIMHCKON AMArHOCTUKU
COCTOUT M3 MOCIEA0BATENBHOCTH YCTPOUCTB:

a) renepaTop — npeodpa3zoBaTeIb— YCHUIUTEIb

b) ycrpoiicTBO cbéMa — DJIEKTPOHHBIN YCWIHTEIh — YCTPOUCTBO
oToOpaxeHus HHGOpMaIuu

C) DJICKTPOHHBIN YCUIIUTENb — JTATUUK —> CaMOIHCEI]

[Ipu ycuiieHnn 3MEeKTPUIECKUX CUTHAJIOB YCUIIUTEIIEM:

a) He JOJDKHA U3MEHAThCA (DOpMa YCHIIMBAEMbIX CUTHAJIOB

b) He AOKHA U3MEHATHCA aMIUTUTYa YCHIMBAEMbBIX CUTHAIIOB
C) HE JOJDKHA U3MEHATHCSA MOIIHOCTh YCHIIMBAEMBIX CUTHAJIOB
d) 70KHO OBITH U3MEHEHHE YaCTOThl YCUJIMBAEMOT'0 CUTHAA

[Tpu YBY — Tepanuu, BO3AEUCTBYIOIIMM Ha YeJoBeKa (DaKTOPOM SIBIISIECTCS:
a) SJIEKTPOMArHUTHBIE BOJIHBI

b) mepeMeHHOE AIEKTPUUECKOE TOJIe

C) MMEpEMEHHOE MAarHUTHOE T0JIE

d) mepeMeHHBII IEKTPUICCKHUI TOK

€) MOCTOSTHHBIN 2JIEKTPUUYECKUIA TOK

[Ipu nuarepMuun, BO3IEUCTBYIOIUM Ha YelOBeKa (PaKTOPOM SIBISIETCS:
a) 3JIEKTPOMArHUTHHIE BOJIHbI

b) nepeMeHHOE AIEKTPUUECKOE MOJIE

C) IEPEMEHHOE MAarHUTHOE T0JIE

d) mepeMeHHBII IMEKTPUICCKHUI TOK

€) IOCTOSIHHBIHN 3JIEKTPUUYECKHIT TOK

[Ipu uHAYKTOTEpMUH, BO3JICHCTBYIONTUM Ha YeJIOBEKa (PaKTOPOM SIBJISICTCSI:
a) DJIEKTPOMArHUTHBIE BOJIHBI

b) nepemMeHHOE IEKTPUUECKOE MOJIe

C) IepeMEeHHOE MarHuTHOE T0JIe

d) mepeMeHHBIH JICKTPUUSCKUN TOK

€) MOCTOSTHHBIN 3JIEKTPUYECKUNA TOK

IIpu CMB u JIMB — Tepanuu, Bo3A€HCTBYIONIMM Ha 4elioBeKa (HakTopom
SABJISIETCA:

a) 3JIEKTPOMArHUTHHIE BOJIHbI

b) nepemMeHHOE IEKTPUUECKOE MOJIe

C) IEPEMEHHOE MAarHUTHOE T0JIE

d) mepeMeHHbIH 3TEKTPUUECKUN TOK

€) MOCTOSIHHBIN 3JIEKTPUYECKUIA TOK

[Ipu ranpBaHU3aIIMM BO3AEUCTBYIOIIMM Ha YeloBeKa (PaKTOPOM SIBIISIETCS:



a) 2JICKTPOMAarHUTHBIE BOJIHbI

b) nmepeMeHHOE AIEKTPUUECKOE OJIe
C) MEpEMEHHOE MAarHUTHOE T0JIE

d) mepeMeHHBII IMEKTPUIECKHUI TOK
€) MOCTOSIHHBIHN JICKTPUICCKUM TOK

[Ipumenenne YBY — Tepanum Ha wyacTtoTax, IpUHATBIX B Poccuwn,
3¢ deKTUBHO AJIs IpOrpesa:

a) IUAJIEKTPUYECKUX TKAaHEH OpraHu3Ma YeloBeKa

b) NpOBOASAIINX SMEKTPUUECKUI TOK TKAHEH OpraHu3Ma 4eoBeKa

C) CIIa0OTPOBOAAIINX TKAHEH

[Ipumenenue Merona quarepMuu 3PGHEKTUBHO JIJIS TPOrpeEBa:

a) c1abonpoBOASIIMX TKAHEW OpraHr3Ma uyeaoBeKa

b) NpoBOAAMINX SIEKTPUUECKUNA TOK TKAHEH OpraHu3Ma 4esoBeKa

C) METOJl YHUBEPCAJEeH, IPUMEHSETCSA U B TIEPBOM, 1 BO BTOPOM CITy4asix

[IpumeneHne MeToa HHIYKTOTEPMUH 3(PPEKTUBHO ISl IPOTPEBA:

a) TUAJIEKTPUUECKUX TKaHEW OpraHu3Ma yeloBeKa

b) NpoBOAAMINX SIEKTPUUECKUNA TOK TKAHEH OpraHu3Ma 4eyoBeKa

C) METOJl YHHBEPCAJIEH, IPUMEHSETCS U B IEPBOM, U BO BTOPOM CIIy4asix

JlaTuuku, B KOTOPBIX IO BIUSHUEM H3MEPSICMON HEIJICKTPUICCKOM
BEJTMYMHBI TPOUCXOAUT U3MEHEHNE OJTHOTO U3 €T0 TapaMeTpOB, HA3bIBAIOTCS:

a) aKTUBHBIMU

b) naccuBHBIMU

JlaTauku,  KOTOpble  MPeoOpasyloT  HEINCKTPUUYECKHUE  BEIUYUHBI
HEIMOCPEJICTBEHHO B AJIEKTPUUECKUE (TOK, HAMPSKEHUE), HA3BIBAIOTCS

a) aKTUBHBIMU

b) maccuBHBIMU

Kakoii u3 mnepeyucieHHBIX 53JEMEHTOB BXOJIUT B COCTaB TIeHeparopa
CHUHYCOHIaJIbHBIX KOJIeOaHni?

a) DJICKTPUYECKUI BEHTUIIb

b) xosiebaTeabHBIN KOHTYD

C) PNEKTPUYECKUN PUIBTP

d) naTunx?

Kakoe ¢guzuueckoe siBlieHHE UCIONIB3YETCS AJIs MOTYYSHHUS UHTYKIIMOHHOTO
TOKa B KOJIeOATEIIbHOM KOHTYpe?

a) TEPMOIJIEKTPOHHOU SMHUCCUU

b) 37€KTpOMarHUTHON UHTyKIIUU

C) npeoOpa3oBaHUs TEIIOBOM YHEPTUU B AIEKTPHUECKYIO?



NneanpHbIiA KOEOATEBHBINA KOHTYP COCTOUT U3:

a) KOHJIEHCATOpa U aKTUBHOTO COMPOTUBIICHUS

b) KaTylIK1 UHAYKTUBHOCTH U KOHJIEHCATOPA

C) UICTOYHUKA TOKA U KaTYIIKHA UHIYKTUBHOCTHU

d) akTUBHOTO CONPOTHUBIICHUS U KAaTYIIKH MHAYKTUBHOCTH

Kontyp manuenra B anmaparax YBY - Tepanuu 1 MHIYKTOTEPMUHU:
a) MOJAKJIIOYEH HEMOCPEACTBEHHO K aHOHOW I[ENU reHepaTopa

b) HHIYKTUBHO CBSI3aH C KOJeOATEIbHBIM KOHTYPOM TeHEepaTopa

C) BKJIFOYEH B LIETIh CMEUIEHUS TPUOJA

KonTyp manmenTa B anmaparax 1y Y BU-tepannu u MHIyKTOTEpPMUH HEPEN
IIPOBEJECHUEM NPOLETYPbl HACTPAUBAETCS:

a) Ha 4acTOTY KoJ1e0aTeIbHOTO KOHTYpa reHepaTopa

b) Tak, YTOOBI BBIMOIHWIOCH AMILTUTYAHOE YCIOBHE T€HEPALUU

C) TaK, 4YTOOBI BBINOJIHWIOCH (PA30BOE yCIOBUE I€HEPALIUU

Yactora kojebanuii TepameBTHUueckoro KoHtypa YBY — anmapara
OIIPENEISIETCS:

a) DIEKTPOEMKOCTBIO KOHJIEHCATOpa M HWHAYKTUBHOCTBIO  KaTYLIKH
WHIYKTUBHOCTHU TEPANEBTUUYECKOTO KOHTYpa

b) wactoroii konebanuit LC -renepaTopa

C) TEIJIOBBIM 3(P(EKTOM MPHU NPOBEIECHNUN TEPANEBTUUECKON NPOLEAYPHI

CoOCTBEHHYIO0 4acTOTy KoJieOaHUM TepaneBTUYECKOro KoHtypa YBU —
amnmaparta MOXHO BBIYHCIUTH 1O Gopmyine (L u C — MHIYKTUBHOCTh U EMKOCTD
KOHJIEHCATOpa):

Kakue uckaxenus O0ynyt naomogatscs mias Usx = 0,01Cos(2n-50t) [B] B
ycunutene ¢ nonocoi nponyckanus 0,1 - 100 I'n u Ukp = 0,02 B?

a) aMIUTUTYAHbIE

b) aMmuIMTYyAHBIC ¥ YACTOTHBIE

C) 4YaCTOTHBIC

d) uckaxxenuii e OyaeT?

AMIUTUTYTHBIX HCKKEHHUI YCUIIMBAEMOT0 CUTHANIA HE Oy/IeT, eCITu:
a) Usx > Ukp
b) Usx < Uxkp

YacToTHbIE UCKAXEHUS MOTYT HaOJIIOaThCsI PU YCUIICHUH:
a) TOJIBKO IPOCTHIX CUTHAJIOB

b) TOJIBKO CIIOKHBIX CHTHAJIOB

C) M0OBIX CUTHAJIOB

Ha Bxon ycunurens ¢ nosocoit nponyckanus 10 - 200 I'm u Ukp = 0,05 B



NOJIaeTCs CUHYyCcOMAalbHOE HampsbkeHue ¢ yactorod 500 I'm m ammmtynoit 30
MB. Kakue nckaxenus 6yayT HabIr0aThCs 171l 3TOrO CUTHajia?

a) aMILTUTYJHbIE

b) yacToTHBIC

C) aMIUIUTYHbIEC U YACTOTHBIE

d) Hukakue?

YacTOTHBIX UCKAKEHUH YCUIIMBAEMOTO CUTHAJIA He OyJIeT, eclu:

a) aMIUIMTYAa HANPSKEHUS HE TPEBBIIIAET KPUTHYECKOTO 3HAUEHUS

b) Bce 4acTOTHI €ro CIEKTpa HaXOATCS B MPEeNax MOJI0Ck MPOIYyCKaHUs
) K03 (PULIMEHT yCUICHHs HE MEHSIETCS B MpeieiaX MOJIOCHI MPOITyCKaHUS

AMIUTMTYIHBIC UCKAQKCHHUS MOTYT HaOIIOAaThCS MTPH YCHUIICHUU:
a) TOJIBKO MTPOCTBIX CHTHAJIOB

b) TOJIBKO CIIOKHBIX CUTHAJIOB

C) T€X U IPYTUX

dopMuUpyOIIKE HENH MPeHA3ZHAUYCHBI JIJIS:

a) TeHEPUPOBAHUS UMITYJILCHBIX HAMPSHKEHUN

b) npeobpazoBanusi GOpMbI UMITYJILCHBIX U CHHYCOUIAIbHBIX HATIPSHKCHUM
¢) nmpeoOpa3zoBaHus POPMBI TOJIHBKO CUHYCOUAATBHBIX HAMPSKEHUH

Ycnosuem auddepeHIMpoBaHus NPSIMOYTOJIbHBIX UMITYJILCOB HANPSKEHUS
RC - mempto siBnsiercs (R — ommueckoe comportuBienue, C — 30eKTPOEMKOCTh
KOHJICHCATOpa):

a) JUIUTEJIbHOCTh uMIyJibca > RC

b) nmuTenbHOCTH UMITyJbca >> RC

C) MIUTENBHOCTH UMITyJibca < RC

d) mmrensHOCTS UMMTYNIbca << RC

[Ipu muddepeHUpPOBaHUN MPSIMOYTOIBHBIX HMITYJIBCOB  IMOTYYaIOTCS
UMITYJIbCHI:

a) OCTPOYTOJBHBIE OHOMOSIPHBIC

b) ocTpOyTOIBHBIE PA3HOMIOJSPHBIE

C) TPEYTroJIbHBIE OJTHOMOISIPHBIC

[Ipy  WHTErpUpPOBAaHWHM  MPSMOYTOJBHBIX  HMITYJbCOB  IOJYYarOTCs
UMITYJIbCBI:

a) OCTPOYTOJILHBIC OJJHOMOJISIPHBIC

b) ocTpoyroapHbIE pa3HOOISPHBIS

C) TPEYTOJbHBIC OTHOMOJISPHBIC

VYcnoBueM MHTETpUPOBAHUS MPSMOYTOJIbHBIX UMITYJIbCOB HampsokeHust RC-
neneto sBasercas (R — ommueckoe comporuBienne, C — 3IEKTPOEMKOCTb
KOH/JIEHCATOpa):



a) IUTENBHOCTh uMITyJbca < RC
b) nmuTtenbHOCTh uMITyibca << RC
C) IITUTENBHOCTh UMITyJIbca > RC
d) mmurenbHOCTH UMITyJIbca >> RC
€) IUTEeNbHOCTh uMITyJibca = RC

Kakas u3 snmexkTpuyeckux Ienen, u300paxEHHBIX HAa CXeMaX, SBISIETCS
UHTErpUPYIOLIECH?

Kakass u3 snexkTpuyeckux Ienei, M300paxEHHBIX Ha CXEMax, SBIACTCA
nuddepeHupyomen?

Kaxkas niens n3o0OpaxkeHa Ha cxeme?
a) UHTETpUpPYIOIas

b) nuddepennupyromias

C) HU Ta HH JpyTras’?

Kaxas nens n3o0paxena Ha cxeme?

a) UHTETPUPYIOIIas

b) nuddepennupyroias
C) HM Ta HU Apyras?

NmimynecHOE HampshKkeHne, N300pakEéHHOE Ha TpadrKe, IMEET aMIUTATYY:
a) 30 MmB
b) 20 MB

c¢) 60 Mkc

NmnynbcHOE — HampsbkeHue, u3o0paxéHHoe Ha  rpaduke, uMeeT
JUTUTEIIbHOCTh UMITYJIbCA:

a) 40 Mkc

b) 10 mkc

c) 20 MKc

NmMnynbcHOEe — HampsbkeHue, u3o0paxkéHHoe Ha  rpaduke, HUMeeT
JUTUTEIIbHOCTD Tay3bl:

a) 10 mxc

b) 20 mkc

c) 40 Mxc

d) 60 mkc

NmmynbcHOE HanpspKeHne, n300pakéHHOE Ha TpadrKe, UMEET MePUOI:
a) 10 Mxc
b) 20 mxc
c) 40 Mkc



d) 60 mkc

OcHoBOWf TPUOOPOB ISl PETUCTPAIIMM BBICOKOYACTOTHBIX TPOIECCOB
SIBIISTFOTCSL:

a) CaMOITUCIIBI

b) akTHBHBIE U TACCUBHBIC TATYUKH

C) DJICKTPOHHO-JTy4YEBbIC TPYOKHU

d) reHepaTopsl CHHYCOUIATBHBIX KOJICOAHMIA

OCHOBHBIMU XapaKTEPUCTUKAMH YCTPOWCTB PETUCTPALUUA U OTOOpaKEHUS
uHGOpMAITUU SBISIFOTCS:

a) pa3Mepbl YCTPOICTBa OTOOpaKeHUS MHPOPMALIUK U YyBCTBUTEIBHOCTD

b) ckopocTe '"pa3BepTKM" PpETrUCTPHUPYEMOrO CHTHajla BO BPEMEHU U
JUana3oH 4acToT

C) YyBCTBUTEJIBHOCTb U AUANA30H PETUCTPUPYEMBIX YaCTOT

K HM3KO0YaCTOTHBIM yCTpOHCTBaM OTOOpakeHUsT MH(POPMAITUH OTHOCSTCS:
a) DJICKTPOMEXAaHUYCCKHUE CaMOITUCIIBI

b) UCTOYHHMKHU NTEPEMEHHOTO TOKa

C) TaT4YUKHU

d) ycunurenu

YyBCTBUTEIIBHOCTBIO YCTPOMCTB OTOOPAKEHUS U PETUCTPAIIUU HHPOPMAITHH
SIBIISICTCSL:

a) OTHOIIEHHE YacTOThI OTOOPaKaeMOTO AJIEKTPUYECKOTO CUTHAJIa K €ro
aMIUTATY/IE

b) OTHOIIEHHE aMIUTUTYbl OTOOPaKEHHOTO CHUTHAJA K aMIUIUTY/e
O0TOOPa’KaeMOoro IIEKTPUIECKOTO CUTHAJA

C) TPOU3BEACHUE AaMIUIUTYJbl OTOOPaXEHHOTO CHUTHAJIA M AMIUIATYAbBI
O0TOOPa)KaeMOro IIEKTPUIECKOTO CUTHAJA

3aBucumocTh  kod(ddurnmenta  uyBctBuTenbHOCTH  (K)  ycTpoiicTBa
OTOOPa)KEHUS W PETUCTpali HMHQPOPMAIMM OT YacCTOTHl OTOOpaKaeMOTo
aneKTpuueckoro curnania (f) umeet Bu:

KonTtyp mannenta B anmaparax ¥YBY - Tepanuu 1 HHIYKTOTEpPMHUH:
a) MOJKJIFOUEH HEMOCPEICTBEHHO K aHOAHOW LIETIH FeHepaTopa

b) MHAYKTHUBHO CBSI3aH C KOJeOATEIHLHBIM KOHTYPOM I'€HepaTopa
C) BKJIIOYEH B LIENb CMEUIECHUS TPHOIA

YcnoBreM corinacoBaHMs KOHTypa NALMEHTA U TeHeparopa B annapare Y BU
ABJISIETCA:

a) aMIUTUTYJHOE YCIIOBHME TEHEpalMH 3JIEKTPOMAarHUTHBIX KojeOaHuN B
KOHTYyp€ reHeparopa

b) paBEeHCTBO YACTOT FNEKTPOMATHUTHBIX KOJeOaHUI B KOHType MallleHTa



U B KOHTYp€ reHeparopa

¢) (¢a3zoBoe yCJIOBHUE reHepaluu JIEKTPOMArHUTHBIX KOJIeOaHUN B KOHTYpE
reHeparopa

d) coBmajeHue aMIUTMTYHBIX YCIOBUH B KOHTYpE reHepaTopa U B KOHTYpE
naueHTa

JlaTuuKH SBISIOTCS IEMEHTOM:
a) TepareBTUYECKON ammapaTypsl
b) muarHocTHYECKUX IpudOpoB
C) 3JEKTPOCTUMYJIITOPOB

TunoBass 070K — cXeMa D3JIEKTPOHHOTO JHATHOCTHYECKOTO Tprbopa
BKJIIOUYAET B €03l ClIeIyIone 00s3aTeIbHbIE DIEMEHTHI:

a) yCTpOHCTBa ChéMa — KOHTYP MallieHTa — YCTPOHMCTBO OTOOpaKEHUS U
perucrpainuu uHpopMaIuu

b) ycuauTenb DSIEKTPUYECKUX CHUTHAJIOB — YCTPOMCTBA ChEMa —
YCTPOMCTBO OTOOpaKEHHUS U pEerucTpanuu HHGopMaIuu

C) YCTpPOWCTBO ChEMa — YCHIHMTEIh —> YCTPONCTBO OTOOpaKCHHS U
perucrpainyu uHGpopMaIuu

[Ipn ycuneHWu CHHYCOUJANBHBIX JJIEKTPUYECKUX CUTHAJIOB BO3MOKHBI
CIICYIOIINE UCKAKCHHUS:

a) TOJIbKO aMIUIUTYHbIE

b) TOJBKO YaCTOTHBIE

C) aMIUTMTYAHBIE H YaCTOTHBIC

d) dazoBbie U yacTOTHBIC

TepaneBTUUeCKHil METOA, B KOTOPOM BO3ICHCTBYIOIIMM Ha YEJIOBEKa
dbakTopoM SIBJISETCS TIEPEMEHHOE BBICOKOYACTOTHOE DJIEKTPUUYECKOE TIOoJIe,
Ha3bIBAETCA:

a) METOJ0OM UHAYKTOTEPMUU

b) merogom YBY — tepanuu

C) METOJOM JIUaTePMHUU

d) MetomoM rajpbBaHU3ALUU

TepaneBTUUECKMA METOA, B KOTOPOM BO3JCHMCTBYIOIIAM Ha 4YEJIOBEKa
bakTOpoM  SABISICTCS  MEPEMEHHOE  BBICOKOYACTOTHOEC  MAarHUTHOE  TIOJIC,
HA3bIBACTCS:

a) METOJIOM UHAYKTOTEPMUU

b) merogom YBY — tepanuu

C) METOJOM IUATePMUH

d) MeromoM ranpBaHH3AIUH

TepaneBTnuecknii METOZ, B KOTOPOM BO3JICHUCTBYIOIIMM Ha YeEJIOBEKA
dakTopoM ABIAETCA TMEPEMEHHBbIH BBICOKOYACTOTHBIA OJEKTPUUECKUN TOK,



Ha3bIBAETCS:
a) METOJIOM MHIYKTOTEPMHUH
b) merogom YBY — tepanuu
C) METOJIOM JUATECPMHUHU
d) meTomoM raibBaHH3AIKMH

TepaneBTuyecknii MeTol, B KOTOPOM BO3JACHCTBYIOIIMM Ha 4YellOBeKa
(bakTOpOM SIBISIETCS MMOCTOSIHHBIN IEKTPUUECKUIN TOK, Ha3bIBACTCSI:

a) METOJOM UHAYKTOTEPMHUU

b) meronom YBY — tepanuu

C) METOAOM JIMaTEpMUHU

d) meTomoMm rajabBaHH3AIIUH.

KOHTpOJIbeIe BOIIPOCHI AJIH IMOATOTOBKH K 3a4Y€Ty H JK3aMCHY

1. HWcrtouHuku OWOCUTHAJIOB »JJIEKTpUuueckod mpupoabl. I[lonstue o
ouonotenmanax (bII). DnexkTpudyeckue xapakTepuCTUKU UICTOUYHUKOB BIT.

2. OnexkTpudyeckue JAatyuku B meaunuHe. [lpuHiun  paboTsl,
YCTPOMCTBO, Pa3HOBUAHOCTU. [lapaMeTphl NTaTYMKOB U MOMEXH, CBSI3aHHBIE C HX
MIPUMEHEHUEM.

3. Knaccudukanms moMex Tpu  AIEKTPODHU3NISCKUX H3MEPCHHSIX.
[IpyuumHbI, TpUMEPBHI.

4, CTopoHHHE TIOMEXH TIpH DJCKTPOPUINYECKHX HM3MEPEHUAX Ha
o6noo0wrekTe. CriocoObl 3alUTHI OT CTOPOHHUX MOMEX.

5. MeTtonuueckre TOMEXH TMPU DIACKTPOPUIHUCCKUX H3MEPEHUSX Ha
6roo6bexTe. CriocoObI 3aTUTHl OT METOUYECKUX TTOMEX.

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

7. [Tonsitue 06 ananoro-nudpoBoM npeodpazoBanuu. JuCKpeTH3anus u
kBaHTOBaHUE. AnieptypHoe Bpems. Knaccudukarms ALTL.

8. Crarnueckue napamerpsl ALIL. Junamuueckue mapametpsr AIIIL

[Iymsr AL  CrpykTypHass cxema, NOPUHUUI JEWUCTBUS U TMapaMeTpPbl
napaymensHbix AT O6nactu npumMeHeHus.

9. AIIII MOCJIEJOBATEILHOTO cyeTa U IOCJIEJOBATEILHOTO
npubamxenus. CTpyKTypHas cxema, MpPUHLMI JEHCTBUSA, MapameTpbl U
ocobennoctu nocienoparenbubix AL pasnuunoro tuna. O0nacTu NpUMEHEHUSI.

10. Mmnorocrynenuateie  AIlIl. MHoOrotakTHele  MOCIEIOBATEIBLHO-
napamiensbHblie  ALL.  KonBeepubie AILIIl. CrpykrypHas cxemMa, HOPUHLHII
JNEWCTBUSA, TapaMeTpbl M OCOOCHHOCTH TIOCienoBaTenbHO-apayieabHbix ALIT
paznuunoro tuna. Obnactu npumeHenus. He BBoanm

11. Hurerpupyromue ALIl xkak cnoco6 60ppOBI C IIyMaMHu U TTOMEXaMH.
Wurerpupyronine curma-gaensra ALIL n ux pazHoBugHocTH. CTpyKTypHasl cxema,
NPUHLIMIT JACWCTBUA, MapaMeTpbl U ocobeHHocTu curma-nensbra ALIl. O6mactu
IPUMEHEHUS.



12. Tlomsatue o uudpo-anasoroBoM mnpeobOpa3zoBanuu. CraTuveckue
napametpbl L[AIl. JQunamuueckue mapamerpsl LAIL Ilymsr IAIL. OGnactu
MIPUMEHEHUS.

13. CrpykrypHble cXeMbl, NpuHLUN neWcTBus U mnapametpsl LIAIL ¢
CYMMHPOBAHHEM BECOBBIX TOKOB. OCOOEHHOCTH CXEMOTEXHUUECKUX PEIICHUIA.

14. Tlonstue o MukpokoHTposuiepax. Knaccudukanus u crpykrypa MK.
Hasnauenue cTpykTypHbIX 31eMeHTOB MK U uX pa3HOBHUIHOCTH.

15. TIlomsatue o mnporueccopHom siape. Kraccudukaius apXUTEKTyph
nporeccopHoro  sapa. CocrtaB W Ha3HAYCHHE CTPYKTYPHBIX DSJIEMEHTOB
IPOLIECCOPHOIO SAJIpa.

16. RS- u UART-mporokonst oOmeHa maHHbIMH. HasnaueHwue.
Opranmzanusi ¥ XapakTEpPUCTUKA MPOTOKOJIOB Ha (PU3UYECKOM YpOBHE.
Oco0eHHOCTH OpraHu3aliil MPOTOKOJOB Ha JIOTUYECKOM YpPOBHE M YpPOBHE
IIPUIIOKEHUM.

17. USB-nporokon oOMeHa paHHbIMU. Hasnadenwe. OpraHuzamus Hu
XapaKTEPUCTUKH MPOTOKOJIa HAa Pu3ndeckoM ypoBHE. OCOOEHHOCTH OpraHU3aluu
MIPOTOKOJIA HA IOTUYECKOM YPOBHE U YPOBHE MPUIIOKEHUH.

18. 12C- wu CAN-nporokonbsl oOMeHa jgaHHbIMH. HasHaueHue.
OpraHuzaiusi ¥ XapakTEPUCTHKH TMPOTOKOJOB Ha (U3UYECKOM YpPOBHE.
OcoOeHHOCTH OpraHu3alMy IPOTOKOJOB Ha JIOTMYECKOM YpPOBHE M YpPOBHE
MIPUIIOKEHUM.

19. 3amaunm 1mdpoBor GUIBTpAMM B MEIUIUHCKUX DJIECKTPOHHBIX
cucremax. [loMexy W mIymel Kak Ciy4alHbIE MPOLECCHl. benplii mymM u €ro
bunpTpanus. YCcuiieHne IyMOB Npu (UIbTPALIH.

20. TlomsaTHe O HEPEKYPCHUBHBIX M PEKYPCHUBHBIX IHU(PPOBBIX (HUILTpaAX.
CtpykTypHBIE cXeMbl HU(DPOBBIX (GUIBTPOB.

21. HWwmmynbcHas peakuus UEaIbHOTO M peajbHOro GuiIbTpa, MOHITHE O
yactore HalikBucTta W TrJaBHOM 4YacTOTHOM uarnasone. SBienue ['nbbca u
MPUMEHEHUE BECOBBIX (DYHKIIHIA.

22. OnrumalnbHas bunbTparms. Tpu OCHOBHBIX KpUTEpHUs
ONTUMAJbHOCTU. YCIOBHUE ONTHUMaIbHOCTH. CHUCTEMa JIMHEWHBIX YpaBHEHUI
bunsTpa Konmoroposa-Bunepa.

23. DTambl METOJMKH PACUETOB HEPEKYPCUBHBIX IHU(PPOBBIX (UIHTPOB.
Pacyer ko3¢ ¢duiMeHTOB, WUMITyJIbCHAS PEAKIIHsI, YaCTOTHAs XapaKTEpHUCTHUKA Ha
npumepe guiibrpa MHK 1-ro nopsinka.

24. OxapakTepu3yHTe OCHOBHBIC THITBI JaTYUKOB, HCIOJIB3YEMBIX B
MEIUIIMHE U OUOJIOTHH.

25. JlaliTe ompenesieHWE BEIMYMHAM: MOTPEIIHOCTh MpeoOpa3oBaHus,
TOYHOCTb U JAMAIA30H, TTOPOT UyBCTBUTEIBHOCTH.

26. UM3meputenbHple  1eNW  TPSAMOTO U yYPaBHOBEIIMBAIOIIETO
npeoOpazoBaHusl.

27. OxapakTepu3ylTe yCTPOMCTBO M OCHOBHBIE MapaMETPbl JIEKTPOIOB
aneKTpokapauorpadoB u eKkTpodHIedasorpadoB, METATUYECKUX U CTEKISTHHBIX
AJIEKTPOJIOB IS PETUCTPAIIMU BHYTPUKIECTOUHBIX 1 MEMOPaHHBIX TTOTCHIIHAJIOB.

28. Pe3ucTuBHBIC TaTYMKH.



29. TlomynpoBogHuKOBBIE QoTompeoOpa3oBaTeid U UX HCIOJb30BaHUE B
MEUIIMHCKOM ammaparype.

30. Oxapakrepuszyite 00JaCTH  TPUMEHEHUS  TEPMOJATUMKOB B
MEUIMHE.

31. IIbe3onnexkTpuueckue  npeoOpazoBaTenu:  NPUHIUN  JEUCTBUS,
KOHCTPYKIIMU, TUIOBOE IMPUMEHEHHE B TEPANEBTUYECKOW W JAUArHOCTUYECKOMN
amnmaparype.

32. TlomyuuTe OCHOBHBIE COOTHOIICHHUS, XapaKTEpU3YIOLIUE eHCTBHUE
OOpaTHBIX CBA3EH Ha MapaMeTPhbl U3BMEPUTEIILHOTO YCUITUTETIS.

33.  Onummwre yCTpOMCTBO U MPUMEHEHHE U3MEPUTEIHHBIX MOYJISATOPOB
U IEMOJYJIATOPOB.

34. IlpuBenute w OOBSCHUTE THUIIOBBIE CXEMbI (UIBTPOB B aIapaType
OMOMEIMIMHCKOTO Ha3HAYEHHUS.

35. OxapakTepu3yilTe OCHOBHBIE CXEMbI IOCTPOCHUS F€HEPATOPOB.



