degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Pa):[I/IOTeXHI/IKa N CXCMOTCXHHKaA
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa paAMOTEXHUKH U CUCTEM YIPABICHUS

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 0 yac.
nabopaTtopHble 3aHATHS: 45 Jac.

CamocrositenpHas pabora: 45 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiIu:

I''H. ToHOB, KaHJ. TEXH. HAYK, TOLEHT
A.A. I'puropneB, KaHJ. TEXH. HayK, AOLEHT, TOIEHT

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl paJioTeXHUKH U cucteM yrpasineHus 24.04.2020



AHHOTANMA
3HAKOMCTBO C DJIEMEHTHOU 0a30¥ M CXeMOTEXHHUKOU IMOIYITPOBOIHUKOBBIX YCUIUTEIBHBIX YCTPOICTR.

1. leau u 3apauu

eap AUCUMNIMHBI

MO3HAKOMHTBH CTYJCHTOB C OCHOBAMH COBPEMEHHOW PaJMOICKTPOHUKM U C €€ NPUMEHEHHEM B
(hU3NIECKOM DKCTIEPUMEHTE.

3agauu AU CHUILIHHBI

1) pa3bpscHeHHE MecTa W POJIM DIEKTPOHHBIX CPEJCTB HAONIOJCHUS, PErHCTpalud U 00padOTKU
JTaHHBIX B (PH3HMYECKOM DKCIICPUMEHTE;

2) mpuoOpeTeHne yyaluMHICs HadaJbHbIX HABBIKOB PA0OTHI C JIEKTPOHHBIMHU CXEMaMU U JajbHEHIIee
pa3BHUTHE YMEHUs paboTaTh C N3MEPUTEIbHBIMU IPHOOPaMU;

3) O3HaKOMJIEHHE C METO/laMU aHAJIN3a XapaKTEPUCTUK UCCIIELyEMbIX YCTPOMCTB.
2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a9l

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIIHIO0, HEOOXOMUMYIO JJIsl PEIICHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iauuyHbleé BapHaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTAaBJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CYKICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 Cnocoben npuMeHsTh OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh MyTH €€ peleHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 nIpodeccuOHABHOM eI TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIlK-4.4 Bnageer HaBbIKaMU pPabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMaun

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

MPUMCHUMOCTD HUCIIOJIB3YEMbIX MECTOJUK U

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
METOJIOB

OTHOLICHUS UCITOJIB3YCMBbIX MOHATHUH B MOILCJ'IGﬁ

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
[lpunnun  jmeilicTBUsT W CBOWCTBA OCHOBHBIX KOMITOHEHTOB, OOpasymOIIMX OJIIEMEHTHYIO 0a3y
anmapaTHBIX CPEACTB COBPEMEHHOM ANEKTPOHUKH.

YMETh:

ITpoBonuTh HaOMIONEHHMS M M3MEPEHUS C MCIOJIb30BAaHMEM AaNIMapaTHbIX CPEICTB COBPEMEHHON
IEKTPOHUKHU.
BIIAJICTh:




OCHOBHEIMH MCTOAAMH TCOPCTHUYCCKOTO PACCMOTPCHUSA CBOICTB afrapaTrHbIX CPCACTB COBpeMeHHOI\/’I

IEKTPOHUKU U ydeTa BIMSHUSA UX XapaKTEPUCTUK HA PE3yJbTaThl

HCCIICOOBAHMA.

SKCIICPUMECHTAJIbHOI'O

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 [TaccuBHBIE dMEKTpUUECKUE LETIH 9 6
) Yeunurenu Ha OenosIPHBIX 12 ]
TpaH3UCTOpax
3 I'eneparopsl CUHYCOMJAJIbHBIX 6 ]
KoneOaHuit
4 HuddepeHunanbable yCUINTENN 3 8
5 OnepanoHHbIE YCHIIATENN 12 7
6 Pe3onaHCHBIN ycunurtens 3 8
Hroro yacos 45 45

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 6 (Becennuit)

1. ITaccuBHBIC QJICKTPUYCCKUC TCTIN

Koaddunumentsr ycwnenuss nns  nuddepeHuuanbHOro W CMH(A3HOrO  CUTHAJIOB,

BXOJHBIC

compotuBieHus. CxeMbl Ha OWITONSPHBIX TpaH3uctopax. [eHeparopwl crabuibHoro toka (I'CT).
BrrxonHo# TOK 1 BEIxogHas npoBoauMocTh ['CT. TokoBsie 3epkana. Juddepennmanpapie ycrumuTenu
C JWHAMHYECKHMMH Harpy3kaMd B BHUJE TOKOBBIX 3epkai. [luddepeHImanbHble YCHIMTENH Ha

IMMOJICBBIX TPAH3UCTOPAX.

HuddepeHumanbaple yCUINTENN KaK BXOAHbBIE KacKalbl onepanuoHHbIX ycunutenel (OY): cxeMsl,
METO/1bI TOBBILIEHHS] BXOJHOI'O COIIPOTHUBIIEHHUS.

2. Yeunutenu Ha OETOSIPHBIX TPAH3UCTOPAX

[Tpunnun oOpatHoit cBa3u. IlocnenoBarenbHas M mapajuienbHas OOpaTHBIE CBA3M IO TOKY U IO
HanpsDKeHUI0. BrnusHue oOpaTHOH CBS3M HAa XapakKTepUCTUKH ycuiutens. CXeMbl yCHUIMTENEH C
OTpHIIaTeNIbHOW 00parHOl CBs3bl0. YacToTHas XapaKTEpPHCTHUKA YCWIHTENS C OTPHUIATEIBHON

0o0paTHO¥ CBS3BIO.

YCTOWYMBOCTh YCHIIMTENIEH ¢ OTPULIATEIIEHON Ha CPETHUX 9aCTOTaX OOPATHOM CBSI3BIO.

3. I'eHepaTopsl CHHYCOUJANBHBIX KOJICOAHUI




VYenoBust  camoBo3OyxaeHuss — LC-TeHepaTopoB — CHHYCOWJANbHBIX  KojeOaHWil.  YcnoBus
CYLIECTBOBaHMsI CTAIlMOHAPHBIX KoneOauuid. bananc ¢a3 m OanmaHc aMIUIMTYZI B yCTaHOBHBILEMCS
pexume. IlpuMeHeHMe aBTOMAaTHYECKOTO CMelleHHsA. TpexTodedHble TIeHeparopbl. (Cxembl
TEHEPaTOPOB.

CrabunbHocTh 4vacTOThl. KBapueBasi craOmnmsanus 4acTtoTel. CXeMbl KBapLEBBIX TI'E€HEPaTOPOB.
RC-reneparopsi: cxema ¢ MoctoM BrHa, cTraOumu3aiisi aMIUTATYIbI H YaCTOThI KOJICOAHMIA.

4. IuddepeHnmnanbHble YCUIATENN

Cxema omnepaunonHoro ycuiurens (OY) obmero nasHadeHusi. OcHoBHble mapamerpsl OV.
UYactorHas xoppekmus OY. Cxemsl ¢ npumeHenneM OY: WHBEPTHPYIOMIMM U HEWHBEPTUPYIOIIHMA
YCHJIMTENIM, CXEMBI CIIOKCHUS W BBIYMTAHUS, HM3MEPUTEIBHBII YCHWINTEIb C PETYIUPYyEeMbIM
K03(D(UITMEHTOM yCHIICHHS, UCTOYHHK CTa0WIILHOTO TOKa, CTA0MIN3aTOp HANpsKEHUs, HHTETparop,
maddepenmarop, ¢aszoBpamarenb. YacTOTHbIE XapaKTEPUCTUKU JIMHEWHBIX CXE€M Ha OCHOBE
ONEPALMOHHBIX YCWINTEIIEH, AuarpaMmsl boze.

I'eneparopsl 1 (opmMHupoBaTeNny CUIHAJIOB HA OCHOBE OIEPAI[MOHHBIX YCHIIUTENEH: MMITYJIbCHbBIC
cxembl. RC-reHepaTrop cMHYCOUIAIBHBIX KOJIEOaHUH.

Toxopa3HOCTHBII onepanoHHBINA yeunutens (ycunurens HopToHa).
5. OnepanoHHbIE YCHIIUTENN

PesucropHpie ycwimTenn Ha OUIONSPHBIX TpaH3UCTOpax. BojbramIiepHbie XapaKTEPUCTHKH
Tpau3ucTopoB. Dddekr Dpnu. DkBUBajIeHTHBIC cxeMbl ¢ h-mapamerpamu, T- u [1-oO6pa3Hbie cXeMbl.
Yeunurenu no cxemaM ¢ o0mel 0a3zoit U ¢ oouum smutTepoM. CTabunmu3anus HAYaIbHOTO PeKUMa
TPaH3UCTOPA. DMUTTEPHBINA TTOBTOPUTEb.

[TocTrosHHBIE W TEepeMEHHbIE TOKM M HANpsDKEHWS B DJICKTPOHHOM cxeme, Teopema 00
9KBHBAJICHTHOM T'€HEepaTope.

[TpoxoykieHre CUrHalIa Yepe3 JTMHEHHBIH YeThIPEXIIOMIOCHHUK: CIIEKTPAIbHBIN H BPEMEHHOM MOIXO/IBI
(unterpan droamens). Ipumepsl: tuddepennupyromnias 1 UHTETPUpPYONIast HeTH.

IToBenenne OIHOKACKAIHOTO PE3UCTOPHOTO YCHIIUTENS B 00JaCTH HWXKHHUX M BEPXHHX YacCTOT, €ro
YaCTOTHAS M IEPEXO(HASI XapaKTEPUCTUKU. MHOTOKACKaIHBIN YCHIIUTEIb.

6. Pe30HaHCHBIN yCHIINTENh

[ToneBbIe TPaH3UCTOPHI C YIIPABISIOMKUM p—n-niepexogaoM U MOII-TpaH3UCTOPHI ¢ WHYITMPOBAHHBIM
W BCTPOCHHBIM KaHAJIOM: BOJBTaMIICPHbIC XapaKTEPUCTHKH, SYKBUBAJICHTHBIC CXEMbl. YCHIIUTEIN Ha
MIOJIEBBIX TPAH3UCTOPAX: CXEMBI C OOIMMM HCTOKOM, C OOIIMM 3aTBOPOM U C OOIIMM CTOKOM
(MCTOKOBBIN TTOBTOPUTETIH).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heob6xoaumMoe 1ab0paTopHOE OCHAILEHHE:!

1) UndbopmanmoHHO-U3MEPUTENHHBINA KOMILIEKC Ha pabov4eM MECTE Ka)I0TO CTY/ICHTA, BKIFOUAOTHIA
KOMITBIOTED, IBYXJIy4eBOi Lu(poBoil ocimuiorpad u uuppoBoii reHepaTop CUTHAJIOB, YaCTOTOMED;

2) CompsaraemMsle ¢ KOMIIbIOTEPHBIMH I'€HEPATOPOM M OCLIILIOrpadoM MakeTHBIE IUIATHI I COOMPaHUs
CXeM;

3) HeoGxomumble paguodaeKTpOHHbIE KOMIIOHEHTBI: Pe3UCTOPBI, KOHACHCATOPHI, TPAH3UCTOPHI,
WHTETPpaJIbHBIE CXEMBbI, KBAPLIEBBIEC PE30HATOPBI, MUKPOIPOLIECCOPHI, Ka0eIH, COCTUHUTEIbHbIC
IIPOBO/IA;

4) JIabopaTtopHBI HHCTPYMEHT.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. OcHoBHI pagunosnekrpoHuky [Tekct] : [yaeOHOe mocodue s By30B] / E. 1. ManaeB .— 4-e u3zn. /
[yueb. uzn.] .— M. : Kamxnsbrit nom, 2013 .— 512 c.



2. lMonynpoBoguukoBas cxemorexuuka [Texcr] : B 2 1. T. 1 / V. Tutue, K. Illenk ; nep. ¢ vem. I. C.
KapabameBa .— M. : omaka-XXI, 2008 .— 832 c.

3. Ananorosas snexrponuka [Tekct] : yue0. mocobue st By3oB / A. JI. Jlapun ; M-Bo oOpa3oBaHust 1
Hayku P®D, Mock. ¢us.-TexH. uH-T (Toc. yH-T) .— 2-¢ u31l., nepepad. u gorn. — M. : MOTU, 2013 .—
268 c.

JomnonHurensHas aureparypa

1. Papguorexanueckue 1enu u curHansl [Tekcer] : yaeOnuk uis By3oB / C. U. backakoB .— 3-e u3z.,
niepepab. u qorr. — M. : Beicmas mikona, 2000, 2005 .— 466 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[Iporpammuoe obecnedenne:Micro-Cap.
Hcnonp3yercst Habop criequaibHBIX Y4eOHBIX Tporpamm uist Micro-Cap, paspaboranHbix Ha Kadeape.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

[IpenogaBarenssM u CTygeHTaM JOCTYIHBI (B TOM 4YHCJI€ — B JJIGKTPOHHOM BHJIE) CIEIYIONIUE
METOJUYECKHE MaTepHalbl, COIepIKalllie yKa3aHus, CIIPaBOYHbIE CBEJIEHUS U PEKOMEH/ 1Al H:

1. Kyknes JLII. CoopuEK 3ama4 1o Kypcy «PaguoTexHuKa M CXeMOTEXHHKa»: y4ueb. mocodue. — M.:
M®TH, 2013.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa paAMOTEXHUKH U CHCTEM YIPABICHUS

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

PaspaGorunkm:

I''H. ToHOB, KaHJ. TEXH. HAYK, JTOLEHT
A.A. I'puropbeB, KaHJ1. TEXH. HayK, AOLEHT, IOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 Criocoben npuMeHSITh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00paboTKy HayYHO-TEXHUYECKOH U (MJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.1 Bmageer weromamMu Hay4HOTO IIOWCKa U
WHTEIUIEKTYyallbHOTO aHalin3a WHQOpPMAIUK TPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopMaun

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4ncieHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[MIK-4.3 CnocobeH o0060cCHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «Pa):[I/IOTeXHI/IKa 1 CXCMOTCXHHKaA» 06}"{3}0]]_[1/1171051 JOJIKCH:

3HAThb:

HpI/IHI_II/IH ):[CI\/’ICTBI/IH M CBOMCTBAa OCHOBHBIX KOMIIOHCHTOB,

00pasyrommx dJIEMEHTHYI 0a3zy

anmapaTHbIX CPEACTB COBPEMEHHON AIIEKTPOHHUKH.

yMeThb:

[TpoBonuTh HaOMIONEHHMS M M3MEPEHUS C MCIOJIb30BAaHMEM AaNIMapaTHbIX CPEICTB COBPEMEHHON

OJICKTPOHUKHMU.
BJIad€Th:

OCHOBHBIMH METOJAaMM TEOPETUYECKOTO PacCMOTPEHUSI CBOMCTB alllapaTHBIX CPEICTB COBPEMEHHOMH

OJICKTPOHUKHM MW y4d€Ta BJIHUAHUA HX XAPAKTCPUCTHUK Ha PC3YyJIbTaThbl

HUCCIICOOBaHUA.

OKCIICPUMCHTAJIIBHOTO

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

ITpoBonuTCs 0OCYKICHNEM IKCIIEPUMEHTAIBHBIX JAHHBIX B KOHIIE JJAOOPAaTOPHOTO 3aHATHS.

[Touemy unTeprpupyomas u 1uddepeHupyomnas ey Tak Ha3bIBatoTcs ?

Uewm omnpenensiercst KOOGGUITHMEHT YCUIICHHUS KaKCKaia a OUTIONSIpHOM TpaH3UuTOpe ?

[Mouemy nuddepeHIMANBHBIN CUTHAT YCUITUBAeTCs, @ CHH(MA3HBIH - HET ?

Kak n3roroButh MacimtaOHbIi ycumutenb Ha OY ¢ 3a1aHHBIM yYUJICHUEM ?

KaxoBbIMH OKa)XyTCsl €r0 YaCTOTHBIE CBOMCTBA ?




3. [lepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHUIl, MCHOJb3YeMBIX /Jsl OLEHKH 3HAHMIi,
YMeHUii, HABbIKOB

JuddepeHurpoBanHbIii  3a4€T MPOU3BOAUTCS MO MTOTaM OOCYKICHHS OTYETOB O
BBINIOJTHEHBIX Pa0OTaKX U ITyTEM JOIOJHUTEIBHBIN OMPOC B YCTHOM (opMe 1o BceMy MaTepuary

ceMeECTpa.

KoJistokBUYM 110 TeME «Y CUIEHHUE DJIEKTPUUECKUX CUTHAIOBY:

KomnokBuym mpoBOAUTCS MyTEeM OINpoca B YCTHOH (popMe MO OKOHYAHWHW BBITOTHEHUS
COOTBETCTBYIOIIEH 1a00paTOPHOI paObOTHI.

Bormpocsl, koTopble MOTYT OBITH 3aJjaHbl yYallleMyCsl Ha 3TOM KOJUIOKBHYME, 3aBHCST OT
MPEJICTABICHHBIX UM PE3yJIbTATOB BBHITIOJHEHHS JTAOOPATOPHON PaOOTHI, OTHOCSIIEHCS K ITOH
TeMe. B uacTHocTH, mpemnonaBarelb COBMECTHO CO CTYIEHTOM YOEXITaercs B TOM, 4YTO
pe3yabTaThl TMPOBEACHHBIX M3MEPEHUN KOJMYECTBEHHO COIJIACYIOTCS C TEOPETUYECKUMH
OILICHKaMH 1 HaXOJATCS B HEOOXOAMMOM B3aMMHOM COOTBETCTBHH MEXIY COOOIA.

[Ipumeps! 1pyrux BOMPOCOB, KOTOPHIE MOTYT OBITh 33JIJaHbI HA 3TOM KOJUIOKBUYME:

1. B d4em 3aKiIF04ar0TCs JOCTOMHCTBA M HEJIOCTATKH CTAOMIM3UPOBAHHOM CXEMBI
YCUJIMTEIISI Ha OUTIOSIPHOM TPaH3UCTOPE MO CPABHEHUIO C HECTAOMIIM3UPOBAHHON
cXeMou?

2. YTO mpOUCXOIUT C YACTOTHOW XapaKTEPUCTUKA YCHIIUTEIS PU U3MEHEHUH PEXKIMA
TPaH3UCTOPA MO NOCTOSTHHOMY TOKY?

3. Tloyemy MakcUMaIbHBIA HEMCKAKCHHBIH CUTHAT HA BBIXOJIC OKA3hIBACTCS MCHBIIUM
MIPH MOAKTIOYEHNUN BHEIIHEH Harpy3ku?

KonnokBuym 1o reme «O6paTHbIC CBA3H B CXEMaX YCUIUTEICH»:
KonnokBuym mpoBOAMTCS MyTeM OIpoca B YCTHOH (hopMe MO OKOHYAHHWU BBHITIOJHEHUS
COOTBETCTBYIOLIEH 1a00paTOPHOM pabOTHI.
Bonpocel, koTopsle MOTYT OBITH 3aJjaHbl y4alleMycsli Ha 3TOM KOJUIOKBUYME, 3aBHCST OT
NPECTAaBICHHBIX UM PE3YJIbTAaTOB BBIMOJHEHUS JaOOpaTOPHOM paboOThl, OTHOCAIIEHCS K 3TOH
TeMe. B uacTHOCTHM, mpemnojaBaTelb COBMECTHO CO CTYAEHTOM YOeXIaercs B TOM, 4TO
pe3ysbTaThl TNPOBEACHHBIX WM3MEPEHHH KOJMYECTBEHHO COIVIACYIOTCA C TEOPETHYECKUMU
OLICHKaMH 1 HaXOJATCsl B HEOOXOAMMOM B3aUMHOM COOTBETCTBHM MEXAY COOOM.
ITpumeps! Ipyrux BOIPOCOB, KOTOPBHIE MOT'YT OBbITh 33JJaHbl HA 3TOM KOJUIOKBUYME:
1. B uem 3akitoyaroTcs pa3inyms CXeM C 00OpaTHOM CBSI3bIO MO HAINIPSHKEHUIO U 00paTHOU
CBSI3bIO 110 TOKY?

2. YrTo MpOMCXOAUT C YACTOTHOM XapaKTEPUCTHKON YCHIIUTEIS IPU BKIIOYSHUH
OTPHILIATENILHON Ha CPEeTHUX YacToTax oOpaTHOU CBSA3U?

3. Tlpu KakuX YCIIOBHSX YCHIIMTENb C OTPULIATEIIFHON Ha CPEIHHUX YaCTOTaxX 00OpaTHON
CBSI3bI0 OKa3bIBAETCS] HEYCTOMUUBBIM?

Konnoksuym no teme «IuddepeHnnanbHble YCUTUTETN:

KomnokBuym mpoBoauTCs MyTeM OIpoca B YCTHOM (opMe MO OKOHYAHUM BBINOJTHEHUS
COOTBETCTBYIOLIEH 1a00paTOPHOI pabOTHI.

Bonpocel, koTopsle MOTYT OBITH 3aJjaHbl y4alleMycsi Ha 3TOM KOJUIOKBHYME, 3aBHCST OT
IPEJCTAaBICHHBIX UM PE3YyJIbTAaTOB BBIMOJHEHUS JTaOOpaTOPHON pabOThI, OTHOCAIIEHCS K 3TOM
teme. B dacTHOCTH, TpemomaBaTenh COBMECTHO CO CTYAEHTOM YyOeXmaeTcs B TOM, YTO
pe3ysbTaThl TMPOBEJCHHBIX W3MEPEHHUH KOJMYECTBEHHO COINIACYIOTCSd C TEOPETHUECKUMHU
OIICHKAMH M HaXOJISITCSI B HEOOXOMMOM B3aHMHOM COOTBETCTBUH MEXKTY COOOM.

[Ipumeps! Ipyrux BOIPOCOB, KOTOPbIE MOTYT OBbITh 33/1aHbI HA ’TOM KOJUIOKBUYME:




1. Kakue TpeOOBaHUS TPEABABISAIOTCS K TIeHepaTopaM CTaOWJIBHOTO TOKa B
nuddepeHImaTbHBIX Kackaaax?

2. Kak MOYHO TIOBBICUTBH BXOHOE CONPOTUBIICHUE TUP(HEPEHIINATEHOTO YCUITUTEINSA?

3. C xaxoii nenpio B 1udQepeHINaIbHbIX YCHIUTEIIX IPUMEHSIIOT CXeMHBIE KOHCTPYKIIUH
B BHJIE€ TOKOBOI'O 3epKaa?

KosmokBuyM 1o teme «OnepaiiioHHbIe YCUITUTEIIN:

KomnokBuym mpoBOIUTCS MyTEeM OINpoca B YCTHOH (opMe MO OKOHYAHWUHW BBITOTHEHUS
COOTBETCTBYIOIIEH 1a00paTOPHOI pabOTHI.

Bormpocsl, koTopble MOTYT OBITH 3aJjaHbl yYallleMyCsl Ha 3TOM KOJUIOKBHYME, 3aBHCST OT
MPEJICTABICHHBIX UM PE3YyJIbTATOB BBHIMOJHEHUS JIA0OPATOPHOU PabOTHI, OTHOCSIIEHCS K ATOH
Teme. B wacTtHOCTH, mpernojaBaTelhb COBMECTHO CO CTYACHTOM YOEXKTAaeTcs B TOM, 4YTO
pe3yibTaThl MPOBEICHHBIX H3MEPEHUN KOJWYECTBEHHO COIJIACYIOTCS C TEOPETUYECKUMHU
OIICHKAMH M HaXOATCS B HEOOXOMMOM B3aUMHOM COOTBETCTBUHU MEXIY COOOM.

[Ipumeps! 1pyrux BOIPOCOB, KOTOPHIE MOTYT OBITh 33JIJaHbI HA 3TOM KOJUIOKBHYME:

1. C kaxoii HeNIbI0 TPUMEHSETCS YaCTOTHASI KOPPEKIIHS OTIEPAIIMOHHBIX YCHIIUTEIICH?

2. Kaxk ucnons3yeTcs nmpeacTaBlieHre 00 UIeaTbHOM OTICPAIlMOHHOM YCHIIUTENE TIPU

aHaJIM3e Pa3IuYHBIX cXeM Ha ocHOoBe OY?

KomnnokBuym 1o teme «I'eHepaTopbl CHHYCOMIATBHBIX KOJICOAHUN:

KonnokBuyM mpoBoAuMTCs IyTeM olpoca B YCTHOH (hopMe IO OKOHYAHWMU BBINOJHEHUS
COOTBETCTBYIOIIEH 1a00paTOPHOI pabOTHI.

Bomnpocsl, koTopble MOTYT ObITh 33aJjaHbl y4allleMyCsi Ha 3TOM KOJUIOKBUYME, 3aBHCAT OT
IIPEJICTABICHHBIX UM PE3YJIbTaTOB BBIIOJIHEHUS J1a0OpaTOPHOU PadOTHI, OTHOCSIIEHCS K 3TUM
TeMaM. B dYacTHocTH, mpemnogaBaresb COBMECTHO €O CTYJIEHTOM YOEXIaeTrcs B TOM, UTO
pe3ysbTaThl NPOBEJACHHBIX HW3MEPEHHM KOJIMYECTBEHHO COIJIACYIOTCSI C TEOPETHYECKUMHU
OLIEHKaMH M HaXOJATCS B HEOOXOJMMOM B3aUMHOM COOTBETCTBUU MEXKAY COOOM.

[Ipumeps! Ipyrux BOIpOCOB, KOTOPbIE MOTYT OBbITh 3a/1aHbI HA 3TOM KOJUIOKBUYME:

1. B yem 3akirouaroTcsi YCIOBUSI CaMOBO30Y)XJIEHHsS T€HEpaToOpoB, MOCTPOCHHBIX Ha

OCHOBE yCUJIUTeINEN ¢ 00paTHOM CBsI3bI0?

2. Kakumu pe30HaHCHBIMM 4acTOTaMM 00J1a/laeT KBapLEBbI pe30HaTOp YaCTOThI U KaK

3TO YYUTHIBAETCS TPU IIOCTPOCHUH CXEM KBApIIEBBIX TEHEPATOPOB?

4. Kpurepun oneHuBaHus

Omenka «omuano (10)» BeICTaBIsIeTCS 00YUYAIOIIEMYCS, €CITH OH MTPAaBUIIbHO OTBeyaeT Ha Bce 10
BOIIPOCOB, 3a/IaHHBIX €My Ha KOJUIOKBUYME.

Omenka «omu4HO (9)» BBICTABIIETCS 00yUarOMIeMyCsl, €CITH OH MPaBHIbHO OTBevYaeT Ha 9 u3 10
BOIIPOCOB, 3a/IaHHBIX €MY Ha KOJUIOKBUYME.

Ornerka «omn4HO (8)» BBICTABISIETCS 00yUarOMIEMyCsl, €CITH OH MPaBHIBLHO OTBevyaeT Ha 8 u3 10
BOIIPOCOB, 33/IaHHBIX €MY Ha KOJUIOKBUYME.

Ormenka «xopoio (7)» BbICTaBISIETCS 00YYAIOIIEMYCs, €CITH OH MTPABHIBLHO OTBe4aeT Ha 7 u3 10
BOITPOCOB, 3a/IaHHBIX €MY Ha KOJUIOKBUYME.

Ornenka «xopoio (6)» BeICTaBISIETCS 00YYAIOIIEMYCs, €CITH OH MPAaBHILHO OTBeYaeT Ha 6 u3 10
BOITPOCOB, 3a/IaHHBIX €MY Ha KOJUIOKBUYME.

Ormenka «xopoino (5)» BeICTaBIIETCS 00YYAIONIEMYCs, €CITH OH MTPABHIBLHO OTBe4aeT Ha 5 u3 10
BOITPOCOB, 3a/IaHHBIX €MY Ha KOJUIOKBUYME.

O1eHKa «YI0BJICTBOPUTENBHO (4)» BBICTABISCTCS 00yUarOIIeMycsl, €CITH OH MPaBUILHO
oTBeyaetr Ha 4 u3 10 BompocoB, 3aJaHHBIX EMY Ha KOJJIOKBUYME.



O1ieHKa «YI0BJICTBOPUTENBHO (3)» BBHICTABISACTCS 00yUarOIIEeMyCsl, €CJTH OH MPABUILHO
oTBeyaeT Ha 3 u3 10 BompocoB, 3aJaHHBIX EMY Ha KOJIJIOKBUYME.

O1icHKA «HEYIOBJICTBOPUTEILHO (2)» BBICTABISICTCS 00YJAIOIIEMYCs, €CITH OH MPABHILHO
oTBeuaeT Ha 2 u3 10 BOpocoB, 3aJJaHHBIX €My Ha KOJUIOKBHYME.

Ornenka «HeynoBiaeTBOpUTEIbHO (1)» BBICTABISETCS OOydYaOLMIEMYCs, €CIHM OH TPABUILHO
oTBevaeT Ha 1 u3 10 3a7aHHBIX €My BOIIPOCOB.

5. MeToauyeckne MaTepuaJbl, onpeaesolue Npoueaypbl OeHUBAHUA 3HAHU I, YMeHMH,
HABBIKOB M (MJIM) ONbITA J€ATEJIbHOCTH

Kaxaplii W3 pa3genoB COBPEMEHHOW JIICKTPOHUKH, IPECTABICHHBIX OTAEIbHBIMU
TEMaMH{ B IPOTpaMMe JaHHOTO Kypca, COACPIKUT 3HAUUTENIBHO OOJIbINIE CBEICHHUH 110 CPAaBHEHUIO
C TeM, C 4eM yJaeTcsl MO3HAaKOMUTh yJallluXcs B OTBEIEHHOE BpeMs. IloaToMy cymiecTBeHHO,
KaKk MMEHHO TPOM3BOJUTCSA OTOOp Y4eOHOro MaTepuala W C KakoW CTENeHbI0 MOApOOHOCTH
pa30uparoTcs BOIIPOCHI, PACCMOTPEHNE KOTOPBIX MPETyCMOTPEHO IPOrPaMMOH.

OTBeT Ha 3TH BOIIPOCBI MOKHO HaWTHU B ONMCAHUAX na60paT0prlx pa60T, BBIINNOJIHCHUC
KOTOPBIX COIIPOBOXAACT M3YUCHHUC CTYACHTAMH COOTBCTCTBYHOIIMX TEM, KU B IICPCUHHC
ynpaxcHeHI/Iﬁ, KOTOpHﬁ COACPIKHUTCA B 3alaHUAX K 9THUM pa60TaM

Howmep
HaumenoBanue Tembl nabopaTopHOI

paboThI
1. TlaccuBHBIC AIOCKTPUUECKHUE IICTTH 18
2. YcuneHnue IeKTPUIECKUX CUTHAJIOB 28
3. luddepenunanbable yCUITUTETN 90
4. OnepaliiOHHbIE YCUIIUTEIN 77
5. 'enepatopbl CHHYCOHMIaJIbHBIX KOJICOaHHI 05

Kpome Toro, npenojaBareisiM U CTyJeHTaM AOCTYIHBI (B TOM YMCJIE — B AJIEKTPOHHOM
BU/JIE) CIEAYIOIME METOINYECKUE MaTepualbl, COJIEpKalllie yKa3aHusl, CIPaBOYHbIE CBEJICHUS U
PEKOMEH 1AL u:
1. Kyknes JLII. COopHuk 3amau mo kypcy «PaaMoTexHHKa U CXEMOTEXHHKay. y4eO.
nocooue. — M.: MOTH, 2013.



