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1. lleau ocBOeHUNA TUCHUILIUHBI

CopepxaHne IUCHMIUIMHBI HAINPaBlIeHO Ha OOyYeHHE CTYACHTOB METOJAM TPEACTaBICHUS
CHTHAJIOB, METOJaM MaTEMaTHYECKOTO OIMUCAHUS PAJUOTEXHHUYECKHX IENeH M OCHOBaM TEOPHH
npeoOpa3oBaHMs CUTHAIOB B PAAMOTEXHHUYECKHX yCTpoHcTBax. Kak cieicTtBue — TOIATOTOBUTH
CTYICHTOB K TPAKTHYECKOMY MPHMEHEHHIO IIOJYyYCHHBIX 3HAHUW TPH  HCCIICAOBAHUH
PaTMOTEXHUYECKUX YCTPOIMCTB U M3MEPUTEIFHBIX CUCTEM, aHAJIU3€ M CHHTE3€ PaJMO3JICKTPOHHBIX
YCTPOWCTB, a TaKXKe IMPH HCIOIb30BAHUN PATUOTEXHUYECKHX METOJO0B HCCICIOBAaHUNA B
AKCTIEPUMEHTATBHON (HU3UKE U B MHPOPMAIIMOHHBIX CHCTEMaX.

Kypc »1meKTpoHWKHM W CXEMOTEXHUKH SIBISIETCS OJHHM W3 OCHOBHBIX, OO0ECIIEYHBAIOIIUX
npodeCCHOHANBHYI0O TOATOTOBKY (u3nka. OCOOEHHO Ba)X€H OH MJisi  OBJIAQJACHHS OCHOBAMHU
COBPEMEHHOTO (DPU3MUYECKOTO IKCIIEPHMEHTA, ABTOMATH3AIlMH TEXHOJOTHYECKUX IPOIECCOB,
aHaJM3a M CHHTE3a Pa3InIHbBIX AIIEKTPOHHBIX CUCTEM U X KOMITBIOTEPHOTO MO/ICITHPOBAHUS.

3anaya yueOHOro Kypca 3JE€KTPOHHKU U CXEMOTEXHUKU - C(HOPMHUPOBATh TAaKOW MHUHUMYM
GU3NYECKNUX, TEOPETHYECKUX H (AKTUUECKUX 3HAHUH, KOTOphIE OOECIEYHIN BO3MOXKHOCTH
MOHMMATh ¥ aHAIM3HPOBATH MPOIECCHI, MPOUCXOISAIINE B PAJTUOIICKTPOHHBIX IETSIX Pa3IUIHOTO
Ha3HAYCHUS, YMCHHE OIICHUBATH BIIMSHIE Ha HUX KOHCTPYKIIUU U TEXHOJIOTHH.

2. Mecto qucuMiuinHbl B cTpykrype OII
JucuumimHa «JeKTPOHUKA U CXEMOTEXHUKa» OTHOCUTCS K TMCUUIUIMHAM BapuaTUBHON
4acTH 00s13aTEIHLHOTO KA OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBI 1o HampasieHuto 28.03.01
HanoTexHosiornu 1 MUKpOCUCTEMHAs TEXHUKA
Jlji1 OCBOEGHMSI JAaHHOW AMCUUILIIUHBI CTYIACHT JOJDKEH:
3HATh: OCHOBHBIE MOHATHUS U MOJIETU B 00JIACTH 3J1eKTPUYECTBA M MAarHeTHU3Ma;
- u3nyecKue NPUHIUIBI JeHCTBUS 000pyA0BaHMs, IPEAHA3HAYEHHOTO JUIsl HCCIIEeI0BAHUS
3JIEKTPOMArHUTHBIX SIBJICHUIA;
- OCHOBHBI€ 3aKOHBI 3JIEKTPUYECTBA U MarHETU3MA.
YMeTh: IpoBOIUTH HAOIIOEHUS OCHOBHBIX 3JIEKTPOMArHUTHBIX SBJICHUN U U3MEPATH
AJIEKTPOMArHUTHbIE BETUYHHBI;
- HCII0JIb30BaTh 3aKOHBI JIEKTPOMAarHeTu3Ma JJisl pelieHUs] TUIIMYHBIX 3a7a4;
- IOHUMATh, U3J1araTh U KPUTUUECKH OLIEHUBATH 0A30BYI0 00IIEe(hU3NIECKYI0 HHPOPMAITHIO
B 00J1aCTH 3JIEKTPOMAarHUTHBIX B3aUMOJICHCTBUIA;
- I0JIb30BATHCS TEOPETUUECKUMU OCHOBAMU, OCHOBHBIMU HOHSATUSMU, 3aKOHAMU U MOJEIISIMU
AJIEKTpOMAarHeTu3Ma.
Baaners: Gpu3nvecKuMU 1 MaTEMaTUUYECKUMHU METOJIaMH TOJTy4YeHUs, 00pabOTKH U aHaIN3a
¢buznueckoi HHPopMaUU B 00JIaCTH JIEKTPOMATrHETH3MA;
- METOJaMH U IPUEMAMHU SKCIIEPUMEHTAILHOTO UCCIIEI0OBAaHUS Oa30BbIX 3JEKTPOMArHUTHBIX
SIBJICHUH.

3. Ilnanupyemble pe3yJibTaThl 00yUeHHs N0 IUCHUIITIHHE

3.1. Komnerenunu, (pOpMUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCUMILIMHA

VYK-1. CriocoGeH ocymiecTBIATh MOUCK, KPUTUYECKUI aHAIU3 U CUHTE3 UH(POpPMaIUU, IPUMEHSTh
CUCTEMHBIN TOJXO/ sl pELIEHUs] TIOCTaBICHHBIX 33/1a4.

[1IK-3. CrnocoGeH BbIOMpaTh W MPUMEHSATh HA NMPAKTHKE METOJbI M CPEACTBA IUIAHUPOBAHUS U
OpraHu3aIui HCCIEIOBAHUNA M pa3pabOTOK, METOJbI MPOBEJACHUS JKCIEPUMEHTOB W HAOIIOIECHUH,
000011eHus 1 00paboTKH HHPOPMALIUH.



OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
28.03.01 «HanoTexHOI0TMH U MUKPOCUCTEMHAS TEXHUKA
Marepuaisl MUKPO- 1 HAHOCUCTEMHOM TEXHUKH

[IK-4. CrnocoOeH ocymecTBiIsATh MPO(EeCcCHOHATBHYIO ACSATEIBHOCTh € YYETOM 0a30BBIX
OPUHOMNOB  (YHKIMOHUPOBAHWUS W KOHCTPYKIMM  THUIOBBIX  MHUKPO-M  HaHOPa3MEPHBIX
AIIEKTPOMEXAHUYECKUX CUCTEM IPU UX IPOCKTUPOBAHUH.

2. IlepeyeHp NJIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHs] MO JMCUHUIJIMHE, COOTHECEHHBIX C
UHIUKATOPAMH JIOCTH:KeHHs GOPMHUPYEMBbIX KOMIETEHIIU

B pe3ynbraTe ocBO€HUS AMCUUIIMHBI O0YyJarOUIUICS JODKEH:
3HATh:
-TEOPETUYECKUE OCHOBBI, OCHOBHBIE MOHATHS, 3aKOHBl U MOJENIN PaIu0o(pU3UKHU, OCHOBHBIE MOJIOKEHHUS
METO/IOB  MPEACTAaBJICHUST CHUTHAJIOB UM  BONPOCH MpPeoOpa3oBaHHsS CHUTHAJIOB JIMHEWHBIMH,
apaMeTpU4ecKUMH U HEJIMHEWHbIMM  LensMu  (QuibTpauusi, YyCUJIEHUE, JIETEeKTHPOBaHUE,
npeoOpa3oBaHKUe YaCTOThI, MOAYJSALUS, T€HEPALINs); IPUHIUIIBI IEHCTBUS TUIIOBBIX PAAMOTEXHUYECKUX
KackaioB (YCUJIMTENb, AETEKTOP, IpeoOpazoBaTelb YaCTOThI,F'€HEPATOP, MOIYISATOP U Ap.);
-TEOPETUYECKUE OCHOBBI, OCHOBHBIE MOHSTHS, 3aKOHBI OyJ€BOU anreOpbl, 3J€MEHTapHbIE JIOITMYECKUe
3JIEMEHTHI, KOMOMHAIIMOHHBIE U MOCIEA0BaTEIbHbIE JIOrHUeckue cuctemsl, ycrporictsa LIAIT u AT,
yMeThb:
-TIOHUMAaTh, HW3JaraTh M KPUTUYECKH aHAJIM3UPOBaTh 0a30ByH0 0O0mePpu3nuecKyr0 HH()OpMaINIo;
M0JIb30BAaThCsl TEOPETUYECKUMH OCHOBaMH, OCHOBHBIMH HOHSTHUSMHM, 3aKOHaMH U  MOJEJISMHU
paano(du3NKy, MaTeMaTUYeCKH OIMUCHIBATh JIMHEHHbIE, HEJIWHEWHbIE M MapaMeTpPUYECKue Lenu;-
aHAJIM3UPOBAaTh M CHUHTE3UpPOBaTh LU(POBBIE PATUOIIEKTPOHHBIE YCTPOWCTBA, IMOJIb30BATHCS
TEOPETUYECKUMU OCHOBAMH, OCHOBHBIMHM IOHATUSIMH, 3aKOHAaMH U MOJEISIMH  IUPPOBOI
PaZMOAIEKTPOHUKY, MaTEeMaTHYeCKHd OMUCHIBaTh LHU(PPOBBIE SJIEKTPUUECKHUE LIENH, PACCUUTHIBATL U
MIPOEKTUPOBATh OCHOBHBIE MapaMeTpbl HAHOCTPYKTYPHBIX MaTE€pHaJIOB Pa3IMuHOrO (YHKIIMOHAIBHOTO
Ha3HAYEHUS.
BJIAJIETh:
-MeToJjaMi 00pabOTKM M aHalii3a SKCIEPUMEHTAIbHOM M TEOpEeTUYecKo HMH(OpMAaIMK, HaBbIKaMU
[IPOEKTUPOBAHUS OCHOBHBIX YCTPOICTB aHAJIOTOBOW CXEMOTEXHUKH;
-MeToJjaMi 00pabOTKM M aHalii3a SKCIEPUMEHTAIBHOM M TeopeThyecKoil HMH(OpMaluM, HaBbIKaMU
OCHOB IU(POBON CXEMOTEXHUKH U aBTOMATHUKH, HAaBBIKAMHU pacyeTa U MPOEKTUPOBAHUS OCHOBHBIX
NapaMeTpoB HAHOCTPYKTYPHBIX MaTepUaioB pa3IudyHOro (yHKIIMOHAIBLHOTO Ha3HAUEHUSI.

4. O0beM M coepskaHMe U CHUTITHHBI

O6beM TUCHMIUIMHBL cOCTaBIISIET 4 3aueTHBIX enuHull (144 akageMU4ecKuX 4acoB).

4.1. Conep:xaHue JHCHMIUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHO€ C BHIAAMH H
TPYAOEMKOCTHI0 3aHSATHI JeKIHOHHO-CEMHUHAPCKOT0 THIIA

OO6beM MHOU KOHTAKTHON pabOThl U CaMOCTOSTEIbHON pabOThl 0Oy4aromierocs 1o JUCHUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunpl 3ansaruit, ux @opMBbI TEKYILIETO
/1 Pasnens! (Temsr) = 00BeM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
TIACIATLIAHBI 3 04HOHU (opMe 00ydeHUsT) 04yHOH (opme 00ydeHUsT)
5 3aHsaTus 3aHsaTus
o P— cemmHap- MDOpMBI IPOMEKYTOUHOM
HOI'O TUIIa CKOro THma aTTecTaluu
1. | Knaccuduxarmms CUTHAJIOB. 5 4 2 Bxonuas nonenenpHas
Crnextp curHana. JIMCKpeTHBIN 1 JIMarHOCTUKA 3HAHUWA 1
HEIPEPBIBHBIN CIIEKTPBHI. YMEHUU NpU
Ompenenenue U oOITUE CBOMCTBA MMOJTOTOBKE K
JUHEUHBIX  Iened. DJIeMEHTHI 1a00paTOPHOMY
ANEKTPUUECKUX LeTen. MPAaKTUKYMY.
KomruiekcHbie conTpoTHBIICHMUS. Bce BupTyanbHbie
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Huddepenuupyromme LIETIH. KOHTAKThI
KommuiekcHpiii ko3 duiinent OCYILECTBJISIIOTCS B
neperayH. [lepexonnbie AJIEKTPOHHOM
XapaKTEePUCTUKHU nH(pOpPMaLIMOHHO-

TP hEepeHIHUPYIOMUX LETIEH. o0pa3oBaTeNIbHOI cpeie
WNuTterpupytomniue LICTIN. yauepcutera (OMOC)
KomruiekcHeit ko3¢ duLueHT

repeayu. [IepexonHbie

XapaKTEePUCTUKHU

VHTETPUPYIOLIUX LIETeH.

[TocnenoBarenbHbIN Bxonnas nonenenbHas

KoJjeOaTenbHbIH  KOHTYp, €ro
YaCTOTHBIE W TEPEXOHbBIE
XapaKTEPUCTUKH.
[TapannensHbIit  KOJIEOATEIBHBIN
KOHTYp, €ro 4YacTOTHBIE |
MEPEXOHbBIE XapaKTEePUCTHKH.
@unpTpel, KIacCHPUKAIMS U
MpPUMEpPHl MACCHBHBIX (DUIBTPOB.
(GunbTp Buna).

JUArHOCTHKA 3HAHUM U
YMEHUU NIpU
MOATOTOBKE K
1a00paTOPHOMY
MPaKTUKYMY.

Bce BupTyanbHbie
KOHTAaKThI
OCYILIECTBIISIIOTCS B
AJEKTPOHHOU
nH(pOpPMaLlMOHHO-
o0pa3oBaTesIbHOI cpeie
yausepcurera (QUOC)

JluHeiiHple W HEJIWHEHHbIE
JJIEMEHTHl  PAJUOAIIEKTPOHHBIX
ycrpoiictB.  I'paduueckuit  u
aHAJINTHYECKUN METOIbI
aHanu3a PaauO3IIEKTPOHHBIX
cxeM. P-n — mnepexon. Jnonsl,
CTaOWIMTPOHBI M Bapukarbl. Mx
BOJIbTAMIIEpHbIE
XapaKTEPUCTUKHU U MPUMEHEHUE.
bunossapueie Tpan3uctopel. Mx
YCTPOMCTBO M BOJIbTAMIIEPHBIE
xapakrepuctuku (BAX).
OCHOBHbBIE CXEMbI BKJIIOYECHHUS
Tpan3uctopoB.  Koadduuuent
YCUJICHUS 110 HATIPSKEHUIO, TOKY
U MOIIHOCTH Pa3JIUYHBIX CXEM.
BAX. IloneBble TpaH3UCTOPHI C
p-n — MEPEXOIOM. Nx
BOJIbTAMIIEpHbIE
XapaKTEePUCTHUKHA, OCOOCHHOCTH
U OTIINYHSL.

MAIT u MOII — TpaH3UCTOPHI.
Knaccuduxkanus, BojabTamrnepHbie
XapaKTePUCTUKHU, MPEUMYILECTBA
Y HEJTOCTATKH.

BxonHas nonenenpHas
JIMarHOCTUKA 3HAHUWA 1
YMEHUU NpU
MOATOTOBKE K
1abopaTopHOMY
MPaKTUKYMY.

Bce BupTyanbHbie
KOHTAaKThI
OCYILIECTBIISIIOTCS B
AIEKTPOHHOMN
nH(pOpPMaLMOHHO-
00pa3zoBaTeIbHON Cpeie
yausepcurera (JUOC)
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DMUTTEPHBII HOBTOPHTETID. 4 nabop. | BxojHas noHenenbHast

AHanu3 paboTHI, 3aHATHC | MUAarHOCTHUKA 3HAHWUMA U

XapaKTEPUCTUKHU U MPUMEHEHUE. YMEHUH npu

['enepaTopsl cTaOUIBLHOTO TOKA. MOATOTOBKE K

Crabunuzanus pexuma 1abopaTopHOMY

“TOKOBBIM 3€pKajoM”. IIPAaKTUKYMY.

Knaccudukanus u OCHOBHbIE Bce BupTyanbHbie

XapaKTepUCTUKU  YyCHJIUTENeH KOHTAaKThI

OOpatHast CBsI3b B yCUITUTEIAX. OCYILECTBIISIIOTCS B

Pe3ncTuBHO-€eMKOCTHON KacKaj AJEKTPOHHOU

ycunurend. Pacyer mapamerpos MH(POPMAITMOHHO-

cxeMmbl. Koadduuuent ycunenus o0pa3oBaTeNIbHOI cpeie

10 TOKY Y HaIPSHKEHUIO. yauepcutera (OMOC)

MHOroKackaJiHblii  YCUJIUTEIIb.

OcHoBHbIE rapamMeTpsl.

Koppexkuus YaCTOTHOM

XapaKTEPUCTHUKHU.

W30uparenpHble yCUIUTENH, UX

Ha3HAYCHHE.

Yceunurenu MNOCTOSIHHOTO TOKa, 4 nabop. | BxojHas noHenebHasI

muddepeHnanbHbIA KacKasl. 3aHATHC | MUAarHOCTUKA 3HAHWUMA U

OnepanvoHHbIE YCWIUTEIH, UX YMEHUH npu

nmapamMeTpel, OCOOEHHOCTH W MOJITOTOBKE K

Ha3HaYCHHE. 1abopaTopHOMY

OCHOBHbBIE CXEMbI BKJIIOYECHHUS MPaKTUKYMY.

OIIEpaLlMOHHBIX YCUJINTEIIEH. Bcee BUPTYaJIbHBIE

OnepaluvOHHBIA YCUIIUTENb Kak KOHTAaKThI

0a30BbIi JJIEMEHT OCYILIECTBIISIOTCS B

(YHKIIMOHATIBHBIX ~ YCTPOWCTB ANEKTPOHHOU

(cymmarop,  WHTErpatop | MH(POPMAITMOHHO-

muddepenunarop). 00pazoBaTebHON cpene

Jlorapudmuaeckuii  ycuimTens, yauepcurera (OMOC)

Kommnaparop u tpurrep llImurra.

YacTtoTHbIE u (azoBbie

XapaKTEPUCTUKU ONEpPAllMOHHBIX

YCUJIUTEIICH.

OAHOTaKTHBI M JBYXTAaKTHBIN

YCUJIUTENH MOIIIHOCTH c

TpaHC(POPMATOPHOI CBS3BIO.

Ycunurens MOIIHOCTH Ha

KOMILJTUMEHTAPHBIX

TpaH3ucTopax. Pexxumbl pabOThI

YCUIIUTENA B KJlaccax B u AB.

[IpoxoxxaeHne rapMOHHUYECKOTO 4 nabop. | BxoaHast moHeAeIbHAS
3aHATHC | TUArHOCTHKA 3HAHUM U

CUTHQJIAa Yepe3 HEIUMHEHHYIO
ICIIb. AMHJ’[I/ITy,HHaSI MOOYJIAIUA
U JCTCKTUPOBAHUC.

da3zoBas U yacToTHas (yrioBas)

YMEHUU NpU
MOATOTOBKE K
71a00paTOPHOMY
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MOJTYJISIIHS U AETEKTUPOBAHHE.
ABTokoneOaTesbHas ~ CUCTEMA.
LC — TE€HEPATOPBI.
Crabunuzanusi amIUIUTYIbl U
YaCTOTHIL.

RC — renepaTopsl.
Penakcanmonuble TeHEpaToOpBhI.
Cxema, mnpuHUMII pabOTBl H
pUMEHEHHE.

MPaKTUKYMY.
Bcee BUPTYyaJIbHbIC

KOHTAKThI
OCYIIECTBIISIOTCS B
AIEKTPOHHOMN
nH(pOpPMaLIMOHHO-
00pazoBaTebHON cpene
yausepcurera (QUOC)

[TapameTpuueckuii Cp BxonHas nonenenpHas

cTabuian3aTop HaIpsHKEHUS. MarHOCTHKA 3HAaHUHN U

Cxema, aHanu3 paOOTBHI. yMmeHuil . Pe3ynbrarel

KomniencannoHHbI1 CaMOCTOSITEIBHOU PaOOTHI.

cTabuian3aTop HaIpsHKEHUS. Bce BupTyanbubie

Cxema, aHanu3 paObOTHI. KOHTaKThI

[lpunnun paboTel U cxema OCYILIECTBJISIIOTCS B

UMITYJIbCHOTO crabunmn3aTopa AJIEKTPOHHOU

HaIpsKEHUS. nH(pOpPMaLIMOHHO-

00pasoBaTebHON cpeie
yausepcurera (QUOC)

Hudporas AJIEKTPOHHUKA. 4 4 nabop. | BxoaHast moHeAeIbHAS

Hudpooii curHan. AKCHOMBI, 3aHATHC | MUAarHOCTHUKA 3HAHWUMA U

3aKOHBI, TOXKJECTBA M TEOPEMBI YMEHUH MpU

anreOppl JJOTUKH. MOATOTOBKE K

Jlornueckue Qynkuun CKH® u 1abopaTopHOMY

CAH®. Munumuzauus QyHKIUH. IIPAaKTUKYMY.

OcHoBHbIE JIOTUYECKHE Bcee BUpTYaJbHbIE

aneMeHThl. TaOnauibl HICTUHHOCTH KOHTaKThI

" BpEMEHHBIE JarpaMMmBbl. OCYILIECTBIISIOTCS B

bazoBble CXEMBI JINOTHO- ANEKTPOHHOU

TPaH3UCTOPHOM JIOTUKH. nH(pOpPMaLIMOHHO-

ba3oBbie cxembl TpPaH3UCTOPHO- o0pa3oBaTeIbHOMN cpene

TPAH3UCTOPHOM JIOTUKH. yauepcurera (OMOC)

Jlornueckue snementsl Ha M/IIIT

— CTPYKTYpax.

Jlornueckue JJIEMEHTBI Ha

KMJII — cTpykrypax.

RS — tpurrepsl. OCHOBHBIE CXEMBI 4 4 nabop. | BxojHas noHenebHasI
3aHATHC | MUAarHOCTHUKA 3HAHWUMA U

u  paboTa  CHHXPOHHBIX U
ACHHXPOHHBIX TPHUTTEPOB.
Tabnuna COCTOSIHUI u
BPEMEHHBIC JHarPaMMBI.

D - tpurrepsl. OCHOBHBIE CXEMBI

IIOCTpOeHUsT [ - TpPUITEPOB,
TabJIMLa COCTOSIHUN U BPEMEHHBIE
JarpamMMmBbl.

T - tpurrepel. Cxema, Tabiauna

YMEHUU NpU

MOATOTOBKE K
1abopaTopHOMY
MPaKTUKYMY.

Bcee BUPTYyaJIbHbIE
KOHTaKTBI

OCYILIECTBIISIOTCS B
BIEKTPOHHOMN
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COCTOSIHU, BpPEMEHHBIE
muarpammsl.  [Ipumenenne 7 —
TPUITEPOB.

JK — tpurrepsl. Cxema, Tabnuua

nH(pOpPMaLlMOHHO-
00pazoBaTebHON cpene
yausepcurera (AUOC)

COCTOSIHU, BpPEMEHHBIE
JarpamMMmBbl.

10. | ITocnemoBarenbHBIE PETUCTPHI. 4 2( mabop. | BxomHas moHeAENbpHAS
[TapannenbHbIE PETUCTPHI. 3aHSTHE) | MUArHOCTUKA 3HAHUH U
[TocnenoBarenbHbIN CYETYUK YMEHUU NpU
AIIEKTPUYECKUX HMITYJIbCOB. MOATOTOBKE K
Cxemsl, MIPUHIUIT paboThl, 1abopaTopHOMY
MPUMEHEHHE U Ha3HAuYEHUE. MPaKTUKYMY.
[TapamiensHbII CYETYUK Bcee BUPTYaJIbHBIE
AIIEKTPUYECKUX HMITYJIbCOB. KOHTaKThI
Cxema, MPUHLIAIT paboTHI, OCYILECTBISIOTCS B
JiarpaMMbl HallpsHKEHUH. AIIEKTPOHHOU

JlecaTHYHBIN CYETUYUK nH(pOpPMaLIMOHHO-
AIIEKTPUUYECKUX HMITYJIbCOB. o0Opa3oBaTeIbHOMN cpene
Cxema, MIPUHITUTT paboTHI, yauepcutera (OMOC)
IPUMEHEHHE.

11. | KoMOMHAIIMOHHBIE  JIOTHYECKUE 2 2 (mabop. | BxomHas moHeAEIbpHAS
HHTETpaIbHBIC CXEMEL. 3aHSTHE) | MUArHOCTUKA 3HAHUI U
Hemudpatop. Cxema, NpUHIMIT YMEHUU NpU
MIOCTPOEHHUSI, HA3HAYCHHE. MOATOTOBKE K
[Mudparop. Cxema, TPUHIUI 1a00paTOPHOMY
MOCTpOCHUs. MyINbTUILIEKCOP H MPaKTUKYMY.
NeMYIbTHILIEKCOD, cxema Bcee BUpTYaJbHbIE
Ha3HAYeHUe U  INPUMEHEHHE. KOHTaKThI
[Tonycymmarop, CyMMarop. OCYILIECTBIISIOTCS B
Cxema, MpPHUHIMI OCTPOEHHS, AIIEKTPOHHOU
Ha3Ha4YCHHUE. nH(pOpPMaLIMOHHO-

00pazoBaTebHON cpene
yausepcurera (QUOC)

12. | Aranmoro-udpoBsie 4 4 (mabop. | BxomHas moHEAEIbHAS
npeobpazoBarenu. [lapamiensHoe 3aHATHE) | MMArHOCTHKA 3HAHWHI U
npeoOpa3oBaHHUe. Meton YMEHUH npu
JIBOITHOTO MHTErpUPOBAHUSL. MOATOTOBKE K
Meton MIOCJIEZI0BATENLHOTO 1abopaTopHOMY
MPUOIMKEHHUS. MPaKTUKYMY.

Hudpo-ananorossie Bcee BUPTYaJbHbIE

npeobpazoBaTen Ha KOHTaKThI

pE3UCTUBHBIX MaTpuuax R — 2R. OCYIIECTBIISIOTCS B
BIEKTPOHHOMN
nH(pOpPMaLIMOHHO-
00pazoBaTenbHON cpene
yausepcurera (QUOC)

Hroro no aucuuiimue 36 32 3amuTa 1o J1abopaTopHOMY

MPaKTUKyMYy (aHajoroBas u
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uudpoas AIIEKTPOHHKA)
KaK JIOIYCK K 3K3aMEHY.
DK3aMeH.

4.2. Pa3BepHyToOe ONMCaHUE COIEPKAHUA TUCUMILIHHBI N0 pa3jaeiaM (TeMam)

1. Beenenue.
[IpenMer s1eKTpOHUKU U cxeMOTexHUKU. OCHOBHOE cojepkaHue Kypca. PannosnexkrpoHuka -
HayKa 0 (pU3MUECKUX SIBJICHMSIX, METOJaX U CUCTeMax Mepeaayuu, npueMa u oopaboTKu HHPOpMaIuu.

2. CurHajisbl.
Knaccudukanus curtanoB. AHajIOroBbeli U HUPPOBOI curHaibl. CHEKTPbl MEPUOIUYECKUX U
Herepuoandeckux curnanoB. CBolicTBa mpeoOpazoBanuii dypre u Jlamnaca.

3. JIuneiinple cucteMbl. MeTO bl HCCIEI0BAHUS.

JluneitHple 1enu C cocpedoTOYEHHbIMM mapamerpamu. OmnpenerneHue U oOIIME CBOMCTBa
TuHEeNHbIX nenel. MneanusupoBaHHble 31eMeHTbl. CHUMBOJMYECKHE W300paK€HUsT TapMOHHYECKUX
coctapisitomux. Juddepenuupyronme u umHTErpupyromue uenu. ONuUcaHWe CIEKTpa CUTHAJIA B
CUMBOJIMYECKOM IPEICTABICHUH, IEPEXOIHbIE XapaKTePUCTUKN. PUIBTPBI HU3KUX U BBICOKUX YaCTOT.
[TonocoBsie -RC  ¢unprpsl. KommnekcHpli ko3(h¢duIUEHT nepenadn JJIEKTPOHHOW  ILIETH.
AMIUTUTYAHO-4acTOTHasT U ()a30BO-4aCTOTHAS XapaKTEPUCTUKH JIEKTPUUECKUX IIeTIeH.

Tema nabopaTopHoit pabOTHI:

a) HccrnenoBaHue nepexoaHbIX, aMIUIUTYIHO- U ()a30BO-YACTOTHBIX XapaKTEPUCTUK
MHTErpUPYIOIINX U AU PepeHIUPYIOUIUX LeneH.

4. llocnenoBaTenbHbli U NapaJUIeIbHbIA KOJIe0aTeIbHbIE KOHTYPHI.

CBoOonnbie konebanus B -LC koHType. BpiHyXAeHHbIE KoJieOaHMSI B IOCJIEIOBATEIbHOM
KOHType. MeToa KOMIUICKCHBIX aMIDuTya. DuibTpyromue CBOMCTBa  MOCIEI0BATEILHOTO
Koyie0aTebHOro KOHTypa. DuibTpyromiye CBOWCTBA NapalIeIbHOTO KOJeOaTeNbHOTO KOHTYpA.
CucremMa CBsI3aHHBIX KOHTYpOB. YacToTHBIE, (Da30BBIC U MTepexoJHbIe XapakTepucTuku LC-merneit.

Tema nabopaTopHoit pabOTHI:

0) M3ydyenue mociienoBaTEILHOTO M MApauIeIbHOTO KOJIEOaTEIbHOTO KOHTYPOB.

5. Henunelinple npeoOpa3oBaHus B paainoQU3MKe.
Henunelinble 31€eMEHTHI B paHOIEKTPOHHBIX YCTPOHWCTBAaX. AHATUTUYECKUM U rpaduyecKuit
METOJbI aHAJIN3a HEJIMHEUHBIX IETIEH.

Henuneiinble u mapamerpuueckue npeoOpazoBaHusi curHayioB. IIpoxoxaeHue curhama depes
HEJIMHEWHYIO 1Lienb. YMHOXeHue 4acToThl. [IpeoOpa3oBaHue 4acTOThl. AMIUIMTYJHAsT U yrioBas
(pa3oBasg u uyacToTHas) Monyasuus. JleTeKTUpOBaHUWE aMIUIMTYIHO- U YaCTOTHO- MOJYJIMPOBAHHBIX
curHaigoB. CHUHXpPOHHOE JE€TEKTUPOBAHUE. OJIEKTPOHHBIE NMPUOOPHL. DIEKTPOBAKYYMHBIE MPHUOOPHI.
Tpuon. CraTuueckue BOJIbTAMIIEPHbIE XapaKTEPUCTHKU. BxoaHas, ©npoxoaHas U BbIXOJHAs
XapaKTepUCTUKU TpHoja. Pabora nammnel B nuHamudeckoMm pexume. Cxema u paboTa ycunuTens Ha
Tpuoje. lonHusie mpuodopHI.

6. OCHOBBI ITOJIVIIPOBOIHUKOBOI JIEKTPOHUKH.
ONEeKTPOHHBIE  CBOMCTBA  TOJYNPOBOAHUKOB.  30HHAS  TEOpUS  MPOBOAUMOCTH B
nosynpoBoaHuKax. CoOCTBEeHHass W MpuMecHas IpoBoAUMOCTh. P-n mepexon. IlosynpoBoiHUKOBBIE
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muonpl.  BomprammepHele  Xxapakrtepuctukd. Knmaccudukanmmss O@MomoB M MX  [IPUMEHEHHE.
CTaOuIMTPOHBI, BApUKAIIbI, ClIENMANbHbIC AHOAbI. CTaTHUECKU 1 TUHAMUYECKHIA PEKUMBI KX paOOTHI.

Tpanzucrop. [lpuHnmn ero paboTel, OCHOBHBIE TTapaMeTphl. BX0OJHBIE, MPOXOHBIE W BHIXOIHBIC
BOJIbTAMIIEpHbIE XapaKTepucTUKU. OCHOBHBIE CXeMbl BKJIIOYeHHsS TpaH3uctopoB -Ob, -OK, -OD.
Knaccugukarus mosieBeIX TpaH3UCTOPOB. YHHITOJISIPHEIE, ITOJIEBBIE TPAH3UCTOPHI C YIPABJISIFOIIAM P-n
MEePexoJ0M, WX BOJIbTAMIIEPHBIE XapaKTepUCTHKHU. [lojieBble TPaH3UCTOPHI C H30JIMPOBAHHBIM
3aTBOPOM, WHAYIIMPOBAaHHBIM H BCTPOCHHBIM KaHamamMu. WX 0COOCHHOCTH ¥ BOJBTaMIIEpHBIC
XapaKTEPUCTUKH.

Tema nabopaTopHoit pabOTHI:

B) HccrienoBanue OUMOISIPHBIX U TIOJIEBBIX TPAH3UCTOPOB.

7. Ycunenue aeKTPUYECKUX CUTHAJIOB.

Knaccudukanms 1 OCHOBHBIE XapaKTEPUCTUKU YCUITUTEICH. BXOMHON M BBIXOTHON UMITIEIAHCHI.
OMutTepHbli  moBTOpuUTENb. [lapamerpuueckuit crabunuzarop. ['eHeparop CTaOMIBHOIO TOKa.
Pe3ncTuBHO-EMKOCTHON KackaJ yCWIMTENIA. MHOrOKAacKaaHbld yCWiIMTENb. KoOppekuus 4YacTOTHOMN
xapaktepuctuku. M3buparensusie ycunutenu. OOpaTHas CBs3b B ycwiuTensix. BiusHue oOpaTHOM
CBSI3M Ha OCHOBHBIE XapaKTEPUCTUKU YCUIIUTENIEH. Y CUIIUTENN MOCTOSHHOTO TOKa, TuddepeHInaabHbIA
KacKaja. YCWIMTENUW MOIIHOCTU C TpPaHC(HOPMATOPHON CBA3BI0O M HAa OCHOBE KOMIUIMMEHTAPHBIX
TPaH3UCTOPOB.

OnepauvonHble  ycunutend. OCHOBHBIE CXEMbl  BKIIOYEHUS -  HMHBEPTUPYIOLIUH,
HEUMHBEpPTUpYOIUNA U auddepeHuuanbublil yewiurend. Koapdunuent ocnabnenus cuHdasHOro
curHana (KOCC). da3oBble U YaCTOTHbBIE XapaKTEPUCTUKH ONEPALMOHHBIX YyCHiIMTene. BnusHue
OTpULaTeNIbHON OOpaTHOM CBSI3M Ha MapaMeTpbl U XapaKTEPUCTHKU  OINEPAllMOHHBIX YCHIIUTENEH.
OnepauvoOHHBIA yCHUJIMTENb KakK 0a30BbIM 3JeMEHT (QYHKUHMOHAIbHBIX YcTpoiicTB. Cymmarop,
UHTEerpaTop, IudpdepeHunarop, JorapupMUIecKuil yCuanTelb, pelakCalliOHHbIM TeHepaTop, TPUrrep
ImuTTa, QasoBpaiiarenb, KOMIEHCALIMOHHBIA CTAOMIM3ATOP HAPSKEHUS.

Tembl 1abopaTopHBIX padOT:

r) MccnenoBaHrue OCHOBHBIX XapaKTEPUCTUK YCHIIUTENSI HU3KOM 4acTOThI C 00paTHOU
OTpuLaTeNbHOM cBs3bl0. MccienoBaHne OCHOBHBIX XapaKTEPUCTUK YCUIIUTENSI MOITHOCTH.
N3mepenune 0CHOBHBIX apaMeTPOB ONEPALMOHHBIX YCUIIUTENEH U UCCIeI0OBaHNE PabOThI
MHBEPTUPYIOIIHUX U HEUHBEPTUPYIOIINX CXEM UX BKIFOUEHHUS.

8. I'eHeprpoBaHue ACKTPUUECKUX KOJICOAHUH.

ABTOKOJIeOaTeIbHASL CHUCTEMA, YCIIOBHE OalaHca aMIUTUTYJ U yciioBHue Oananca da3. Pexxumbl
BO30YXKJEHHs AJIEKTpOoHHOrO reHepatopa. LC-reneparopsl, cxembl MaiiccHepa, Xaptiu u Konmnutna.
JIByXTakTHbIE TeHepaTopbl. I'eHeparop Ha omepaluoOHHOM ycuiuTese ¢ MoctoM Buna. CraOunuszanus
aMIUIMTY/Ibl M YacTOThl CUTHajla reHepartopa. PemakcanuonHble renepatopbl. CummerpuuHbiii RS-
tpurrep.  OnpHoBUOpaTop, MynbTUBUOpaTop. Taiimep. Bomoponnsiii  cranmapr. MorHble
aBToreHeparopsl CBY nuanazona. Kimncrpon. Maruetpos.

[Tapamerpudeckuii crabunuzatop HanpspkeHus. Cxema, aHanu3 paboTel. KommeHcarmoHHBIM
crabunuzatop HampsbkeHus. Cxema, aHanu3 pa®oThl. [IpuHumm paboTbl U cXeMa HUMITYJIBCHOIO
cTabuian3aTopa Hanps>KEeHUsl.

9. DiieMeHTBI TeOprU MH(POPMAIIUH.
Hudposas snekrponuka u bynesa anredpa. OcHOBHbIE MpaBuiia anreOpbl JOTUKU. AHAIU3 U
CHUHTE3 JIOTUYECKHX YCTPOMCTB. [IpocTeiiimue moruueckue 3JaeMeHThl. TaOiuIbl UCTUHHOCTH, KapThl
Kapno, MunnMuzanust sorudeckux (yHKIui.
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10. ba3oBble CXE€MBI JHOOHO-TPAH3UCTOPHOW,  TPAH3UCTOPHO-TPAH3UCTOPHOW, 3MHUTTEPHO-
cBaA3aHHOM Jloruku u goruku Ha M/IIT u KMJIII ctpykrypax.

11. YcrpoiictBa nocaenoBarenbHol goruku. RS-, D-; T-, JK-tpurrepst. Peructpel. Cuerynku.
KomOunammonnsle noruyeckne MHTErpaibHble cxeMbl. [lemmdpartop, mudpartop, mpeodpazoBaTeib
KOJa, MYJIbTUIUIEKCOP U IEMYITBTUTUIEKCOP.

Tema nabopaTopHoit pabOTHI:

n) HccnemoBaHWe OCHOBHBIX JIOTMYECKHX JJIEMEHTOB M TMPOCTEHIINX KOMOMHAIIMOHHBIX
ycrpoiictB. UccnenoBanue tpurrepos RS-, D-, T- u JK- tunos

12. Tlomycymmarop, cymmarop. Apudmerndecko-iorudeckue Omoku. BUC MaMSITH.
DeMeHTH UMITYJIbCHBIX YCTPOMCTB. I eHepaTopsl UMITyIbcOB. DOPMHUPOBATENN HMITYIBCOB.
KomunuectBo wunbopmamnuu. Ilepemaya wundpopmanum uepe3 kaHan cBs3u. lllymbl KBaHTOBaHHA.
HanexxnocTs nepenauu nHpopmanuu.

Temsl 1abopaTopHBIX PadOT:

e) HccnenoBanue napaiienbHOTO, IOCIEI0BATEIEHOTO U YHUBEPCAIbHOTO
peructpoB. McciienoBaHue cHETUMKOB JIEKTPUUYECKUX UMITYIbCOB. MccnenoBanue
OCHOBHBIX KOMOMHAITMOHHBIX YCTPOUCTB ( AeIH(paTop, AEMYIbTHILIEKCOP, MYIbTHILIEKCOP)
u npeoOpa3oBaTelb k00B Ha [13V.

13. YerpoiictBa nndpoBoii 00padoTkH CUrHaIoB. JIMCKpeTH3amus U KBAHTOBAHUE CHUTHAJIOB.
Hudpo-ananorossie mpeodpazoBaTenn. AHamoro-mudpossie mpeodpazoatenn. L{udposbie GUILTPEL.
3) Tema mabopaTopHOil paboTHI
N3yuenue paboThl Lu(pO-aHAIOTOBOTO U aHAIOTrO-IIU(GPOBOTro Mpeodpa3zoBaTeIeH.

5. O0pa3oBaTeibHbIE TEXHOJIOTHH

C uenbio NoBeIIIEHUS Y3PPEKTUBHOCTH 00ydeHUsI PU3UKE KaK HA JIEKLIHUAX, TaK U HAa MPAKTUUYECKUX
3aHATUSIX HUCIOJIb3YIOTCS COBpPEMEHHbIE 00pa30BaTENIbHBIE TEXHOJIOTHHU: HH(POPMALIMOHHO-
KOMMYHUKAIlUOHHBbIe, TNP00JeMHOro o00y4yeHHsl, Pa3BUTH KPHUTHYECKOI0 MbILLJICHUS,
uccjaenoBareqbckue Meroabl. [lpu  camocTositensHOW — paboTe  CTYyJIEHTOB  MPUMEHSIOTCS
AUCTAHLIMOHHBIX (popMBbI 00yUeHHS.

Ha nexkuuoHHBIX ~— 3aHATHSAX HCHOJIB3YIOTCS MYJIbTHUMEIUNHBIE IpPE3eHTaluu, LIU(PpPOBbIE
oOyuaroliyue MporpaMMbl, KOMIBIOTEpPHbIE (UIbMBI, YTO IO3BOJISIET JIOCTYIHO H3jaraTh y4eOHBIN
Matepuai. MHOTHE CTYAEHThI, UMEIOLIUE JOMa KOMIBIOTEP, UCHOJIb3YIOT 00yYarolue IporpaMMsbl JUis
BBINIOJIHEHUSI TBOPYECKOTO JIOMAILHErO 3aJlaHusl, C pe3yJbTaTaMUd KOTOPOTO BBICTYMAIOT HA JIEKIUSX.
OTO TMO3BOJISIET KOHTPOJIMPOBATh CAMOCTOSITEIbHYIO PabOTy CTYAEHTOB, paciupsTh UX
00pa3zoBaTeNbHYIO Cpey.

B coBpemeHHBIX ycClOBUAX OOy4YeHHS B BBICHICH IIKOJE 0CO0O€ 3HAYEHWE IMPHUIACTCS
pa3aMYHbIM HMHTEpPAKTUBHbIE (popmaM U MeTojaM OOydeHHUs, KOTOpbleé OCHOBAaHbl Ha JHUAJOTOBBIX
dhopmax noznanus. OnpeneneHHoe 3HAYCHUE TTPU TOM OTBOAUTCS yueOHbIM (unbMaM. Takue (GuiIbMbl
MOTYT HCIIOJIb30BaTHCS B KAYECTBE BCIIOMOIaTEJIbHOIO CpeicTBa Ha 3aHATHAX. [Ipumensiercs oHu, Kak
[IPaBUJIO, B TEX Cly4yasix, KOI/a yueOHbII MaTepuaia HEJOCTYIEH JJi1 BOCHPUATUS B 0OBIYHOM (opmate
yueOHoro mporiecca. B apcenane nadopatopuu J1€MOHCTPAIIMOHHOTO 3KCIIEPUMEHTa MHOTO Pa3IMYHBIX
00yyarolux U Hay4yHbIX (PUIBMOB 10 PA3JINYHON TEMaTHKE.

Hcnonb3oBanue mnpodJieMHOro o0y4eHHsl II03BOJSIET CTYAEHTaM I10YYBCTBOBAaTh
CIIOKHOCTh (DM3MYECKUX SIBJICHUM, MOHATh UX CyTh, MOOYAUTh MX K CAMOCTOSITEIbHOMY PELICHHUIO
npoOieMbl, €€ OCMBICICHHIO, IOIBITaThCA IOCTaBUTh ce0si Ha MECTO H300perarens, HCIbITaTh
YIOBJIETBOPEHUE OT MHTEJUIEKTYaJIbHOTO Tpyna. Vcrnonp30BaHue TEXHOIOTMHM MPOOIEMHOr0 O00ydeHHs
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npeaycMarpuBacT Ha 3aHATHUAX I10 OITUKC AaKTYAJIU3UPOBATH OIIOPHBIX 3HAHWUA;, BO3HHWKHOBCHHEC
HpO6HCMHOf/’I CUTyalluH; HAXOXACHHC crioco0a pPEeHICHUA IIYTEM AOTAaAKW HJIM BBIABYIKCHUS TUIIOTE3BI,
A0Ka3aTCJIbCTBO TUIIOTE3bl UM AOTAAKHW, IMPOBEPKA IMPABUIBHOCTU PCIICHUA HpO6J'[CMBI. HpO6H€MHO€
oOy4eHHe MCIOJB3yI0 Ha dTare OOBSCHEHHS HOBOTO MaTepuana B (opMe mpoOIeMHOTO M3JIOKEHUS U
MTOMCKOBOM (IBPUCTHUYECKO) Oece/bl, Ha 3aBEPUIAIOIIEM dTalle 3aKpEIUICHUS IPOUICHHOTO MaTepraia u
IpH TIOBTOPCHHM TIPU PEHNICHUH TBOPYCCKMX 3a7a4, B XOJEC CaMOCTOSTEIBHOW padoTHI,
MCCIIEIOBATENILCKUX 3aJaHUI TEOPETUIECKOTO M AKCIIEPHMEHTAIBHO-UCCIIEA0BATEILCKOTO XapaKTepa.

Hcnosib30BaHWEe TEXHOJIOTHH TMPOOJEMHOr0o OO0y4YeHHsl TI03BOJISICT HAyYUTh CTYICHTOB
CaMOCTOSITEIIBHO MBICIIUTh, CAMOCTOSATEIBHO TOJy4YaTh 3HAHMS, aHAIM3UPOBATh U JIejaTh BBIBOGL. [Ipn
POOJIEMHOM TOJIX0JIe K OOYUEHUIO €CTh BO3MOXKHOCTh YHTH OT MEXaHHUYECKOTO 3armomMuHaHus. Korma
CTaBUTCS TPOOJIeMa, CO3JAeTCsl TEM WM HMHBIM CIIOCOOOM MpOoOJIeMHAsl CUTyalus, Y CTYICHTOB
MOSIBJISICTCSI MHTEPEC, OHM aKTHBHO BKJIIOYAIOTCS B IPOIECC pEHmICHUS MpOOJeMbI - BCE 3TO
CIOCOOCTBYET Jy4IlIeMy YCBOSHUIO MaTepHaia, mpuieM OOJIbIIasi 9acTh YCBauBAETCS HEIPOU3BOJIBHO.
[IpenBapuTenbHO TIOATOTOBUB CIENHATBHOE COJACp)KAaHUE H3y4aeMOTo MaTepuaia, B TpyHmax ¢
BBICOKUM yYPOBHEM C(OPMHUPOBAHHOCTH YMEHHUIN CaMOCTOSITEILHON paOOThI, UCTIOIB3YIOTCS TEXHOJIOTUN
PasBUTUA KPUTHYCCKOT'O MBIIIJICHUA. KpI/ITI/ILICCKOG MBIITJICHUEC IMPOSBIIACTCA B PasyMHOM
pPacCMOTpPEHUHN pa3HOOOpa3us MOAXOJO0B, BHIPAOOTKE PA3IMUHBIX aPTYMEHTOB C TE€M, YTOOBI BBIHECTH
00OCHOBAaHHBIE CYXJCHUS U HE3aBUCUMbIE NpOJyMaHHblE pemieHus. OpueHTalus Ha KPUTHUYECKOE
MBIIJICHUE IIpeAIojaract, 4T0 HHUYTO HC MNPUHUMACTCA HA BCPY U Ka)K}IBIfI CTYACHT, HCB3Wpasd Ha
ABTOPUTETHI, BBIPA0OATHIBAET CBOC MHEHHE B KOHTEKCTE HM3ydaeMOTO Marepuaia. boiblnoe poiib B
¢dbopMupoBaHUM TPOOIEMHOT0 OOY4YEHHs] MrparoT KOMIBIOTEPHbIE MPOrPaMMbl MOJIEIHPYIOIIHE
PCAIBHBIC DJBJICKTPUUCCKUC MCIIU, PaAJTUOIICKTPOHHBIC YCTpOI\/’ICTBa U DBJIEMCHTBI U BO3MOXHOCTbH
CpaBHEHHUS BUPTYAJIbHBIX PE3yJbTAaTOB ¢ peanbHbIM 3kcniepuMmeHToM (Electronics Workbench 5).

TeXHOJOTUU WCHOJB30BaHUS HCCJIET0BATEIbCKHX METO10B MPUMCHSIOTCS Kak TpHu
OpraHu3alMy U MPOBEACHUM HUCCIIEOBATEIbCKUX Ja00PATOPHBIX pabOT, TaK U MPU CAMOCTOSITENbHOM
pabote. Co3maroTcsi YCIOBHSA, MPU KOTOPBIX CTYICHTHI CaMOCTOSITEIBHO W OXOTHO IPHOOPETaroT
HCOOCTAIOIIMEC 3HAHUA W3 PA3JIMUYHBIX UCTOYHHKOB, Yy4aTCsd IIOJb30BATHCA HpI/IO6pCTCHHBIMI/I 3HAHUAMHA
A PCIICHHUA IMO3HABATCIbHBIX M IPAKTHYCCKHUX 3aaad, HpI/IO6pCTaIOT KOMMYHHUKATHBHBIC YMCHMHA,
paboTtasi B mapax, rpyIiax; pa3BUBAIOT UCCIEAOBATEIHCKAEC YMEHHS MPHU BBISIBICHUU MpobieM, cOope
nH(OpMAaIUH, TTPOBEICHUU HAOIOCHUH M SKCIIEPUMEHTA, aHAN3e, MOCTPOCHHUH TUIIOTE3, 0000ICHHH;
Pa3BUBAIOT CUCTECMHOC MBIIIJICHHUEC.

Hcnonp30BaHne NaHHOM TEXHOJIOTMM BO BHEYPOYHOE BpPEMS IIOMOTaeT OPraHU30BaTh HAY4YHO-
HCCIICIOBATEIIbCKYIO JISATEIIBHOCT CTYIEHTOB. [IpH 3TOM CTYIeHTHI 00y4aloTCs TPaMOTHO BBHITIOJHSTH,
0(OPMIISITh M IPE3CHTOBATH CBOM MCCIICIOBAHUS.

6. YueOHO-MeTOANYeCKOEe 00ecTieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroLuXcs
HaubGonee sddextuBHbIM criocoboMm (GopMUPOBaHHS U KOHTPOJISA CAMOCTOATEIBHON padoOThHI

CTY/ICHTOB SIBJISIETCSl DIIEKTpOHHAsh MH(POpMaImoHHO-00pa3oBaTellbHAsl Cpefa YHHBEpCUTETa (Janee —
OUOC). Ucnonwzys DUOC mpenogaBatenb MOXKET CO37aBaTh KypPChl, HAIOJHSS UX COJIEPKUMBIM B
BHJIE TEKCTOB, BCIOMOTaTeIbHBIX (AiJIOB, TPE3CHTAIMA, ONPOCHUKOB, TeCcTOB © T.I. Jlus
ucnonp3zoBanausi DMOC noctatouno mMerh 000K web-Opay3ep, 4TO JAenaeT HCIOJIb30BAHHE ITOU
y4eOHOM cpepl yA0OHOH Kak AJIs MpernogaBaTes, Tak U g o0ydaeMbixX. [1o pe3ynbpratam BBITIOJTHEHHS
CTYIACHTAMH 3a/IaHUM, TIPEIIOaBATEIIh MOYKET BHICTABJISATE OIEHKH U JaBaTh KOMMCHTAPHH.

B cpene DUOC crynentam npearaercs:

OcHOBHasl ¥ JOIOJIHUTEIbHAS JIATEPATYPA; ICKTPOHHBIC UCTOYHUKH WH(GOPMAIUU IO KYpCy
«ONEKTPOHUKA W CXEMOTEXHHKa»; (HUIBMBI M TpPE3CHTAIH;, HaOOp 3amad il CaMOCTOSTEIHHOTO
PEIICHHS; CIIMCOK BOIPOCOB K IK3aMEHAM; METOJIMUYCCKUE YKA3aHUS JIJIS BBITIOJIHEHUS J1a00paTOPHOTO
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MPaKTUKyMa; CIHCOK BOIPOCOB (TECTOB) JMJsl JONMYyCcKa K BBIIOJHEHUIO JIabOpaTOpHBIX paboT
MIPOrpaMMHbIE TPOAYKTHI A MOAEIUPOBaHUS (PU3NYECKUX paauo’neKTpoHHbIX cucteMm (Electronics
Workbench 5) u muoroe np. IlpemonaBaTens uMeeT BO3MOXKHOCTb BHUPTYalbHOTO OOILEHUS CO
CTYIACHTaMH, MPOBOJUTh KOHCYJIbTALIUM, 3a/aBaTb M OTBEYaTb Ha BOIIPOCHI, OLIEHHWBATh paboTy
CTYHEHTOB. MojynbHass OOBEKTHO-OPUEHTUPOBAaHHAs JuHamuyeckas yuyebHass cpega OUOC
pacrniosiokeHa Ha caite yuusepcureta (http://uni.ivanovo.ac.ru).

Pazpabotka m1000TO PAIMOIIEKTPOHHOTO YCTPOMCTBA COMPOBOXKIACTCA (UBUYECKUM U
MaTeMaTU4YeCKUM  MojenupoBaHueM. Dusznyeckoe MOJEIUPOBAHUE  CBSI3aHO € OOJILLIIMMU
MaTepUaJbHBIMU 3aTpaTaMy, IOCKOJbKY TpeOyeTcss HW3rOTOBIIEHHE MAaKETOB U HUX TPYIOEMKOE
uccinenoBanue. Yacro ¢usznyeckoe MOJEIMPOBAHUE MPOCTO HEBO3MOXKHO HU3-3a OOJIBLION CIIOKHOCTU
ycrpoiictBa. B aTOM ciyyae mpuOeraroT K MaTeMaTHUYe€CKOMY MOJIEIMPOBAHUIO C HCIOJIb30BAaHUEM
CPEICTB UM METOJIOB BBIUMCIMTENbHONU TexHukH. Hanpumep, uzBectslii naker P-CAD conepxxut 6510k
JIOTUYECKOTO MOJIEIUPOBAHUS IUPPOBBIX YCTPOICTB, OJHAKO MJIs CTYJIEHTOB, OH IpEACTaBIseT
3HAYUTENIbHbIE TPYTHOCTH B OCBOeHUU. Kak mokasas aHanu3 COCTOSIHUS POrPaMMHOI0 00ecriedeHus 1o
CEMOTEXHHMYECKOMY MOJICIMPOBAHUIO HA 3Tale HadaJlbHOTO OCBOEHHUS II€J1IeCO00pa3HO HCII0JIb30BaTh
pa3pabotky ¢upmbl Interactive Image Technologies (Electronics Workbench). OcoGennoctbio
nporpammel EWB sBisiercsi Hanmume KOHTPOJIBHO-M3MEPUTENFHBIX MPUOOPOB, 1O BHEIIHEMY BUY,
OpraHoOM YIIPABJICHUS M XapaKTePUCTUKaM MaKCUMAJIbHO MPHOIMMKEHHBIM K WX MPOMBIILICHHBIM
aHaJloraM, 4YTO CHOCOOCTBYeT MpPHOOPETEHHIO TNPAaKTUYECKUM HaBblkaM paboTel ¢ Hauboiee
pacnpoCTpaHEHHBIMH IPUOOPAMH: MYJIBTUMETPOM, OCLMILIOrpadoM, TeHEPATOPOM U JIp.

K stoit mporpamme cneayet no6aButh Takxke nporpammy CircuitMaker 6.0 gupmbr MicroCode
Engineering, cozepskaiiyto o0IHUpHYI0 OMOIUOTEKY AIEKTPOHHBIX KOMIIOHEHTOB.

Ota mporpamma mupoko onucana B m3ganuu B.U. Kapnamyka «3nekrponHas mabopaTopus Ha
IBM PC. IIporpamma Electronics Workbench u e€ npumenenue».

7. XapakTepucTUKAa OIEHOYHbIX CPEICTB IJsl TeKYyllero KOHTPOJsI YCHeBaeMOCTH U

NMPOMEKYTOUYHOI aTTeCTAIUM 00YUAIOUIUXCS 10 JUCIHUIINHE

OCHOBHBIMU BHUJAMHU ayJUTOPHOU PaOOTHI SBISIOTCS JICKIIMA U MPAKTHYECKUE U JTabOpaTOpHBIE
3aHATHA. B X0/1€ nekumii mpemnogaBaTens u3iaraeT U pa3bsCHAECT OCHOBHBIC MMOHSATHS TEMBI, CBSI3aHHBIC C
HEW TeOPETHYECKUE U MIPAKTUIECKUE MPOOIEMBI, 1aeT PEKOMEHIAIUN K CaMOCTOSATEILHOM padoTe.

bakanaBpckass MOAroToBKa MpENIoJiaraeT MPaKTUKO-OpUEHTUpOoBaHHOEe oOyueHue. Ilo 3Toi
MPUYMHE OCHOBHOM (POPMOM M3Y4EHHS Kypca SIBISACTCS MPAKTUYECKUE W JabopaTopHbie 3aHaATus. OHU
CIIy’)KaT CpPEeACTBOM KOHTPOJIA INPENOJIaBaTelIeM YPOBHS IMOATOTOBICHHOCTH CTYJEHTOB; 3aKpEIUICHUS
M3YyYEHHOTO MaTepualia; pa3BUTHs YMEHHUS M HABBIKOB PEIICHUsS 3ajad, MPOBEICHUS J1a0OpaTOPHOTO
SKCIEPUMEHTA, aHaJIM3a Pe3yJbTaTOB HAYYHBIX HCCIIEOBAaHUM, MOATOTOBKH JIOKJIAal0B, COOOLICHHH,
MPUOOPETEHNs OMbITa YCTHBIX NYOJWYHBIX BBICTYIUICHHH, BEJCHHS TUCKYCCHUH, apryMEHTAllMU W
3aIHUTHI BBIBUTAEMBIX TTOJIOKEHUH.

@ opMbI TEKYLIET0 KOHTPOJIS:
- TectupoBanue B cpeae DMOC npu moAroToBKe K BBHIIOJHEHHUIO J1a00PAaTOPHOTO MPAKTUKYMA;
- TBOPUYECKHE TIOMAITHUE 33]IaHNUS;
- IPOBEPKA BBHITMIOJTHEHUSI MHIUBHUIYAJbHBIX IOMAITHUAX 3aJaHUH;
- pa3IMYHbIE BUJBI KOJJIOKBUYMOB (ITMCbMEHHBIN, YCTHBIN);
- KOHTPOJIb BBITIOJIHEHUSI ¥ POBEPKA OTYETHOCTH 110 JIA0OPATOPHBIM padboTam;
- cobecenoBanue, KoHCyabTanuu B cpeae UOC;
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Bo3moxHbl U npyrue (Gopmbl TEKYIIETO KOHTPOJIA, KOTOPHIE OMPENENSIFOTCS IMPENoiaBaTesIMU
kadenps! u pukcupyrores B DOC.

Texylmuid KOHTPOJIb MPOBOJUTCS B MEPUOJ ayAUTOPHON U CaMOCTOSTENbHONW pabOThl CTY/IEHTAa B
YCTaHOBJIEHHBIE CPOKH [0 PACIUCAHMIO.

IIpomexyTouHas aTTecTanus 110 JUCIUILUIMHE (Ceccusl) - 3TO popMa KOHTPOJIs, IPOBOAUMAS IO
3aBEpUICHUI0 M3YYEHHUs JUCUUIUIMHBI B cemMecTpe. TpaaullMoHHO, AUCUUIUIMHBI BapUAaTUBHOIO IIMKJIA
3aKaHYMBAIOTCSI 3a4€TOM [0 IPAKTHMUYECKUM 3aHATUSAM M 3K3aMEHAI[MOHHBIM KOHTPOJIEM IO TEOPHUH
JUCLUIIINHBIL.

B mpomexyTouHyr0 aTTecTaluio 1Mo AUCUUIIINHE «DJIEKTPOHUKA U CXEMOTEXHHUKa» BKIIIOYAIOTCS
cnenyrome GopMbl KOHTPOJIS:

- 3aIIMTa N0 Ja00PATOPHOMY IPAKTUKYMY;

- 3a4€T B [IECTOM CEMECTp (aHaJIOroBasi paJlo3IEKTPOHUKA);

- 3aIIMTa 10 Jab0PaTOPHOMY MPAKTUKYMY (LIHM(PpOBasi IEKTPOHUKA) KaK AOMYCK K 3K3aMEHY;
- 3K3aMeH (YCTHBIN);

8. YueOHO-MeTOoaMUYeCcKOEe M HH(POPMALIMOHHOE 00ecieYeHUe TUCIHIIINHbI
OcHoBHas nuTepaTypa:
OcHoBsbl pagunodusukiu. [lox pen. A.C. Jlorrunosa. M., 1996.
Kasmkac A.A. OCHOBBI paiiO3IEKTPOHHUKH. - M.: Bricias mkosa, 1988.
I'epmienszon E.M., Ionstauna I'.I1., Couna H.B. PagnoTtexnuka. - M.: [Ipocsemienue, 1986.
Kapnamyk, B.1. Dnexrponnas nadopatopust Ha IBM PC. [Iporpamma Electronics Workbench u ee
npumenenne / B.U. Kapnamykx. - Mocksa : COJIOH-IIPECC, 2008. - 726 c. - (Cucremsl
npoektupoBanusi). - ISBN 5-98003-020-4 ; To xe [Onekrponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=227063 (21.09.2018).
5. XapkeBuu, A.A. OcHoBbI paguoTexHuku / A.A. XapkeBud. - 3-e u3Jl., crep. - Mocksa : @u3MatTiIuT,
2007. - 513 c. - ISBN 978-5-9221-0790-7 ; To xe [Onexkrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82659 (21.09.2018).

=

JlononHuTENbHAS IUTEPATYpA:

1. Xoposui I1., Xunn V. UckycctBo cxemorexHuku. B 2-x T. M.: Mup, 1986.

2. ®onxenbepu JI. [Ipumenenue onepanuoHubix ycunutene u tuneinsix VMC. Ilep.c anrn. M.: Mup
1985.

3. 3abpoaus O.C. [Ipombimnennas anexkTporuka. M.: Beicmas mkosra, 1982,

4. Bomomenko FO.U., MaptiomeB 1O.10., Hukutuna U.H. u ap.; [lox pen. [lerpyxuna I'. /1.
OcHoBbl  paaunosnektponuku. M.: U3a-so MAU, 1993.

5. Psa6oB B.A. Ilpaktukym no paguosnexrponuke / b.A. Pg6os, C.M. Manaxos, FO.JI. XoTyH1€eB ; pen.
I0.JI. XotynueBa. - Mocksa : Ilpomereit, 2011. - 108 c. - ISBN 978-5-4263-0060-6 ; To xe
[Dnextponnslit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=108479 (21.09.2018).

6. TaBpwios, JL.II. Pacuer u moaenupoBaHue JIUHEHHBIX 1eKTpuueckux uenei ¢ npumeHenuem 1K :
yuebnuk / JL.IL. I'aBpunos. - Mocksa : COJIOH-IIPECC, 2018. - 634 c. : cxewm., ui. - bubnuorp.: c.
614-616. - ISBN 978-5-91359-272-9 ; To xe [Onextponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=488348 (06.02.2019).

Pecypchl nH(pOpMaIMOHHO-TEIIEKOMMYHHKAIIMOHHOU ceTh «HTepHeT»:

Cucrema »5IeKTPOHHOM TOJAEPKKUM oOpa3oBaTrenpHOro mpoiecca «MoH  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckas Oudinoreka onnaiiH» www.biblioclub.ru
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OnekrponHas 6ubmmorteka UBI'Y _http://lib.ivanovo.ac.ru

Onexrponnslit katagor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6pay3zep Microsoft Edge n(unm) Yandex
Browser

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHMIIIMHBI

VYueOHble ayIUTOPUU:

- 7S TPOBEJIEHUS 3aHSITHM JIEKIIMOHHOTO THUIIA C KOMIUJIEKTOM CHELMaJIu3UpPOBAHHON ydeOHOMU
Me0enn W TEeXHMYECKUMHU CpEACTBAMU OOYYEHMs], CIYXallUMH JJIs IPeJOCTaBJICHUs Yy4eOHOMU
uH(popMannuu O0JBIION ayUTOPUY;

- JUIsL TIPOBENEHUS 3aHATUM CEMHUHApCKOro THUMA, KOHCYJIbTAlMM, TEKyLIEero KOHTPOJIsS U
MIPOMEXYTOUYHON aTTeCTallU ¢ KOMIUIEKTOM CIEHUAIM3UPOBAHHON yueOHOI MeOenu U TeXHUYECKUMU
CpeacTBaMu OOy4YeHUS;

- JUIsl TPOBENEHUS 3aHATUM CEMHUHApCKOro THUMA, KOHCYJIbTAlMM, TEKYyLIEero KOHTPOJIs U
MPOMEKYTOYHOM  aTTECTallid, BBINIOJHEHHS KypCOBBIX paboT  (IIPOGKTOB) C  KOMIUIEKTOM
CHelHalM3UPOBAHHON yueOHON MeOenn U TEXHUYECKUMHU CPEACTBAMU 00YUEHUS.

JlaGoparopusi, ocHaleHHas Ta00paTOPHBIM 00OPYIOBAHHEM, KOMILJIEKTOM CIEIUATU3UPOBAHHON
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBAMU O0yUYEHHUSI.

[Tomemienne Uisi caMOCTOSITENIBHOM PabOTHI, OCHAIEHHOE KOMIUIEKTOM CHEIHMaIU3UpOBAHHON
y4eOHOM MeOenu, KOMITBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO TMOJKIIOUEHUS K ceTu «MuTepHeT» n
obecnieuenunem poctymna B JUOC.

JleMoHcTpalMoHHOE 00Opy/IOBaHUE, y4eOHO-HArsAHble MOCOOUs, JUId 3aHATUN JIEKLHOHHOIO
THIa, 00eCIeUrBaIOIINe TEMATHUECKHUE NILTIOCTPALIUH.

ayn., | Hazpanue ayauropun, [lepeueHb OCHOBHOTO MCIOJIb3yEMOI0 000PYI0BaHUS
nab. | maboparopuu
318 | JlekunoHHas ayquTopus HoyrOyk, MynbTUMenuiiHbli npoekTop, KojJoHku JBL,

KK - manensp, s3kpan, DVD-nipourpeiBaressp.
316 | Jlabopatopusi nemoHcTpanuonHoro | Kommiekr — oOopynoBanus — Afas  JA€MOHCTpaluu

JKCIEPUMEHTA (Gu3NYECKUX OSKCIIEPUMEHTOB MO paguoPu3uke Hu
asieKTpoHuKe. Buneo GuiabMbl.
217 | JIaGoparopusi HAHOTEXHOJIOTHUH. PeHTreHoBCcKOe, ONTHYECKOE M CHEKTPaIbHOE HAy4dHO-

rccaeaoBaTenbckoe obopyaoanue ¢pupmbl LD Didactic
218 | JIaboparopusi  pamuodumsuku  u | KOMIIIEKT Hay4yHO-MCCIIEIOBATENECKIUX YCTAaHOBOK I10
AIIEKTPOHUKHU. aHAJIOTOBOM YacTU Kypca, JabOpaTOpHBIX CTEHIOB
OABT no uudpoBoit yactu Kypca ais nposeaeHus 14
1abopaTopHbIX PadOT MO TUCHUIUIMHE «DJIEKTPOHUKA U
CXEMOTEXHUKA»
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ABTOp padoueil mporpaMMbl AMCUMIIMHBI: 3aBEIYIOIINHI Kadenpoil o01iel 1 TeOpeTUYECKOM
¢uzuky, kaua. ¢puz.Mat Hayk Munees JI.U1.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2020 r., mpoTokosa Ne 1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoaurens OI1

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(moamnuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(noamnuce)

IIpunoxenune 1. MeToguueckune yKazaHusi Ajisi 00y4al0IUXCsl M0 OCBOEHUIO THCHMILTHHBI

IIpunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB JJIsl IPOBEIEHUsSI IPOMEKYTOUHOM aTTecTAlMu
00y4aroumuXxcs Mo JUCUMILIIHHE.



