MHWHOBPHAYKHW POCCHUN
denepanbHOE rocynapcTBEHHOE OIOPKETHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICILIETO 00PA30BaAHU

«KocTpoMCcKoli roCy1apCTBEHHBIN YHUBEPCUTET

PABOYASI [IPOTPAMMA JUCLIATUJIMHBI (MO YJ1S)

AJNEKTPOHUKA U CXEMOTEXHHUKA

Hanpasnenue noaroroBku «150304 ABTomaTu3aius TEXHOIOTMYECKUX
MPOIIECCOB U MPOU3BOICTBY
HanpasnenHocts «KOMIIbIOTEpHBIE CUCTEMBI YIIPABICHUS B TEILJIO- Fa30- U
AIEKTPOCHAOKCHU I

KBanudukanus (crerneHs) BEIMYCKHUKA:  OakajaBp

KocTpoma



Pabouast mporpamMmMa AUCIUIUIMHBI « DIEKTPOHUKA U CXEMOTEXHHKa» paspaboTana

— B cooTBeTCTBUU ¢ DereparabHbIM rocyiapcTBeHHBIM 00pa3oBarenbHbIM ctanaaproM I'OC
BO VrtBepxnen npukazom MunoO6pnayku Poccun ot 12.03.2015 Ne200

— B COOTBETCTBMU C Yy4eOHBIM IUTAHOM HampamiieHus moarotoBku 150304 «ABromaruzarus
TEXHOJIOTHYECKUX MPOIECCOB U TMPOU3BOACTB» (YpOBEHb OakajiaBpuara), HalpaBICHHOCTh

«KOMIIBIOTEpHBIC CHUCTEMBI YIPABICHUS B TEIIO- Ta30- M AJIEKTPOCHAOKEHHHM» TOJ Hadalia
noarorosxu 2017.

Pazpaboran: _ ¢ [Tonoe B.H., nouent kadenpet AMT, K.T.H.

MoJInHchk

Hzotos B.A., gouent kadeapet AMT, K.T.H.

Penenszent: ?72?
T el

7
7 0]

VTBEPX/IEHO:
Ha 3acenanuu xadeaper AMT
[Ipotokon 3acenanus kadeaper Nel0 ot 28.00.2018 r.
3aeeayromuii kadeapoit AMT
Craposepos b.A., 1.1.H., npodeccop


User
Штамп


1. Ileau 1 3a1a4M OCBOECHHA JUCIMILIUHbBI

Hear aucuuniauubl: GOPMUPOBAHUE Yy CTYJICHTOB 3HAHUM O OCHOBHBIM
HaIpaBJICHUSIM COBEPIICHCTBOBAHUS AJICKTPOHHOW TEXHUKH, PA3BUTHE HABBIKOB
WCIIOJIB30BaHUsl DTUX 3HAHUN TMPU MPOSKTUPOBAHUU M HKCIUTyaTallMM  CHUCTEM
aBTOMAaTH3aLMU.

3agauy AMCHUILIMHBI:

- o0ecreyuTh TOATOTOBKY CTYACHTOB B 00JacTu ANEKTPOHUKH U
CXEMOTEXHHKH, HEOOXOJAMMBIX  CHEHUATUCTy IO aBTOMAaTHU3allUU
TEXHOJIOTHYECKHUX MPOIECCOB M MPOU3BOJICTB U UX MPUMEHEHUSI B MPAKTHUECKOMN
JIESITETLHOCTH;

- HAy4YuThb CTYACHTOB pPCIIATh 3aAd4v, BO3HHUKAIOIIUC B IIPOLCCCC
MPOCKTUPOBAHUA U OKCITyaTalliMd CHCTCM d4dBTOMATHU3dalIUM C IIPUMCHCHHUCM
COBPCMCHHBIX TCXHUYCCKUX CPCACTB.

2. IlepeyeHb IJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO TUCIUIIINHE

B PE3YIAbTAaTC OCBOCHUA JUCHUIIIINHBI 06W3[0HIHﬁCH JOJIPKCH .
3HATb:

- OCHOBHBIE MOHSTHS U ONPEJACICHUS FIEKTPOHUKHU U CXEMOTEXHUKH;

- (usuKy mpoleccoB, MPOUCXOASIINUX B OJYIPOBOIHUKOBBIX MaTepuaiax;

- CBOICTBA 3JIEMEHTOB 3JIEKTPOHHUKHU U UX OCHOBHBIE XapaKTEPUCTUKHU;

- ycioBHble OyKBEeHHble U Tpaduueckue 0O003HAYEHUS DIIEMEHTOB
AIEKTPOHUKH;

- crnocoObl aHanu3a pabOThl THUIIOBBIX AJEKTPOHHBIX YCTPOMCTB TIO
NPUHUUITHAIBHON CXEME;

- METOJbl AKCHEPUMEHTAJIBLHOIO HMCCIEIOBAHUS XapaKTEPUCTUK AJIEMEHTOB
Y YCTPOWCTB JIEKTPOHUKH.

yMeTh:

- ¢opmynupoBath  TpeOoBaHUS K  pa3pabaThiBAEMbIM  THUIIOBBIM
3JIEKTPOHHBIM YCTPOWCTBAM;

- TOPHUMEHSATh COBPEMEHHBIE METO/Ibl TPOCKTUPOBAHHUS IIEKTPOHHBIX CXEM;

- BBIOMpATh CTaHIAPTHBIC SJIEMEHTHI AJIEKTPOHUKHU IJII MPOCKTUPYEMBIX
YCTPOMCTB;

- BBIOMpATh CMOCOOBI pacdeTa MapaMeTpPOB DIEMEHTOB JJIEKTPOHHBIX
YCTPOMCTB;

- NOPUMEHATh METOAbl CXEMOTEXHMYECKOIO0 MPOEKTUPOBAHMS THUIIOBBIX
3JIEKTPOHHBIX YCTPOUCTB;

- TOPOBOJUTH SKCIHEPUMEHTAIIbHBIE HCCIENOBAHUS JJISI  ONpEeNeNICHUs
XapaKTEPUCTUK YCTPOUCTB IIIEKTPOHUKHU.

BJIad€Th:

- mOpHeMaMy U crnoco0aMu MOCTPOEHHUSI CTPYKTYPHBIX M MPUHUUMHAIBHBIX
CXEM BJIEKTPOHHBIX YCTPOUCTB;
- TepMHUHOJIOTHEHN B 00JaCTU CXEMOTEXHUKH SJIEKTPOHHBIX YCTPOUCTB;



- METOAMKaMU MOJEIMPOBAHUS TUIOBBIX AIEKTPOHHBIX YCTPOMCTB;
- HaBbIKAMM  TIOCTAHOBKM  J1a0OpaTOpHOTO ¥ BBIYHUCIUTEIBHOIO
AKCIIEPUMEHTA;
- TUNOBBIMU  anmapaTHIMU M  NPOTPAMMHBIMU  CpPEACTBAMHU IS
OIpeJIEICHHs XapaKTEPUCTUK TUIIOBBIX 3JIEKTPOHHBIX YCTPOMUCTB.
OCBOUTH KOMIIETEHIIUM:
[IK-1  cmocoOHOCTBIO cOOMpATh U aHAIM3UPOBATH UCXOAHbIE HH(OPMAIIMOHHbBIE
JaHHBIE JJIs1 IPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOLECCOB U3rOTOBJICHUS
MPOIYKUHUHU, CPEICTB U CUCTEM aBTOMATU3AIMH, KOHTPOJISA, TEXHOIOTHYECKOTO
OCHAILIEHUS, TUaTHOCTUKH, UCTIBITAHUH, YIIPABIEHUS MTPOLIECCAMM, )KU3HEHHBIM
LIUKJIOM MPOAYKIIMHU U €€ KaUYeCTBOM; Y4acCTBOBATh B pabOTax Mo pacueTy u
IPOEKTUPOBAHUIO MPOIECCOB U3TOTOBIEHUS MPOIYKIIUU U YKA3aHHBIX CPEJICTB U
CUCTEM C MCIOJb30BaHUEM COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOT UM,
METOJIOB U CPEJICTB MPOCKTUPOBAHUS
[1IK-20 crnocoOHOCTBIO MPOBOAUTH SKCIEPUMEHTHI 110 3aJaHHBIM METOAUKAM C
00pabOTKON M aHATM30M UX PE3YJIbTATOB, COCTABIATH ONMMCAHUS BHITIOJIHEHHBIX
UCCJICIOBAaHUN Y TTOATOTABIMBATH JaHHbBIE IS pa3pabOTKU HAyYHBIX 0030pOB U
nyOnuKanun

3. MecTto aucuuniaunsl B ctpykrype OII BO

JIMCUMITIIMHA OTHOCUTCS K 6a30Boi yacTu yueOHoro 1uiaHa. M3yqaercs B 5
cemecTpe 00ydeHusl.

N3ydyeHune TUCIUILIMHBI OCHOBBIBAETCS HA PaHEE OCBOCHHBIX TUCIUIIINHAX:
«BpIcmasg MaremaTtukay, « @u3nka», « JIEKTPOTEXHUKA.

M3ydyeHne NMCUMIUIMHBI SBISIETCS OCHOBOW [UISi OCBOCHMS IOCIEAYIOIIHX
JTUCUMITINH/MPAKTUK: «MUKpOCXeMOTEeXHHUKa», « MUKpOIpoLecCcopHas TEXHUKAY,
« ABTOMaTH3UPOBAHHBIN JIEKTPOIPHUBOI.

4. O0beM TUCUMIIMHBI (MOTYJIs1)
4.1. O0beM TUCHMILUIMHBI B 3a4€THBIX ¢IUHULAX ¢ YKA3aHUEM
aKaJieMU4eCKHX (ACTPOHOMHYECKHUX) YACOB M BHIbI y4eOHO#l padoThI

Bunbl yueOHoI paboThl, Ounas OuHo- 3aoyHas
dbopma 3a09HAs

OOmmiast  TPYIOEMKOCTh B  3a4E€THBIX 6 — 6

eANHUIIAX

OO01ast Tpy10€MKOCTh B Yacax 216 — 216

AynuTopHBIE 3aHATUS B 4Yacax, B TOM 90 — 38

qucle:

Jlexiuu 36 — 6

[IpakTueckue 3aHsATUS — — 16

JlabopaTopHble 3aHsATUs 54 — 16

CamocTosTenbHas paboTa B yacax 90 - 131




B TOM YHCJIE KypCOBOM IIPOEKT

(pabota)
Kontposb 36 — 13
PopMa NPOMEKYTOUHOU ATTECTALUN DK3aMeH — DK3aMeH
4.2. O0beM KOHTaKTHOI padoTel Ha 1 o0yuaronierocst
Bunpl yueOHBIX 3aHATUN Ounas OuHo- 3aouHasn
dbopma 3a04Has qac
qac
Jlexiuun 36 — 6
IIpakTHyeckue 3aHsATUs — — 16
JlabopaTopHbie 3aHSTUH 54 — 16
KoHncynpranum 2 — 2
3aueT/3aueTsl — — —
DK3aMeH/PK3aMEHBI 0,35 — 0,35
KypcoBbie paboThl — — —
KypcoBbie npoeKThl — — —
Bcero 92.35 — 40,35

5. Copep:xanue JMCHUIUIMHBI (MO1YJIf1), CTPYKTYPHMPOBAHHOE 110 TEMaM
(pa3nesnaMm), ¢ ykazaHHeM KOJIU4YeCTBA YACOB M BUI0B 3aHATHI

5.1 Temaruveckuii IVIaH Y4eOHOM TUCUMIIIMHBI

Ounas ¢popma o0yueHust

Ne HaszBanue pasnena, teMsl Bcero | Ayautopssle 3ansitusa | CaMocTost
Jac Jlexn. | Ilpakt. | JlaG. | TelbpHad
pabora
1 |OnemenTtHas 6a3a AICKTPOHUKU 30 6 — 8 16
2 | DnexTpoHHBIE YCUIIUTEIbHbBIE U 76 10 — 26 40
npeoOpa3oBaTeiIbHBIC
YCTPOUCTBA
3 |MIynbCHBIE ANEKTPOHHBIE 52 14 — 12 26
YCTPOUCTBA
4 | YcrpolicTBa CUIIOBOM 22 6 — 8 8
AIIEKTPOHUKH
Bcero 180 36 — 54 90
DK3aMeH 36 — — — 36
NTOI'O 216 — — 54 126




3aouHas popma 00yueHusn

Ne HasBanue pa3snena, TeMsl Bceero | Aynuropnseie 3aHATHS, |CamocTosATe
4qac Jleku. | IIpakt. | Jla6. JIbHAsA
pabora
1 |DnemenTtHas 6a3a SIEKTPOHUKHU 55 2 8 8 37
2 |DnEKTpOHHBIE YCHIIUTENbHbIE | 62 2 4 4 52
npeoOpazoBaTeIbHbIC
yCTPOMCTBA
3 |MMmyJibCHBIE 2JIEKTPOHHBIE 56 2 4 4 46
YCTPOKCTBA
4 |YcrpolicTBa CHIIOBOM 30 — — — 30
AIEKTPOHUKH
Bcero 203 6 16 16 165
DK3aMeH 13 — - - 13
UTOI'O 216 6 16 16 178
5.2. Conep:xanue
Paznen 1. Beenenue. Llens u 3amaun kypca. CTpyKTypa U CBsI3b Kypca ¢
IpYTMMH JUCUMIUTMHAMU. Pexomenayemasi nureparypa. KpaTkas wucropus
pPa3BUTHUS DJIEKTPOHUKH. ITosrynpoBogHuKoBbIe MaTepuanbl. Dusuka
IIPOLIECCOB B IOJIYIIPOBOJIHUKAX. Knaccudukanus noiaynpoBOIHUKOBBIX

npuOOpoOB, p-n MEPexoji, €ro CBOICTBAa, BOJbT-aMIEpPHAs XapaKTEpUCTHKA.
XapaKTepUCTUKH, HA3HAUYECHWE, MPUHLMIN JEUCTBUS, CXEMbl BKIIIOYEHUS
BBIMPSAMUTENbHBIX JTHO0B, CTAOMIUTPOHOB, TYHHENIbHBIX JHOIOB U APYTHX
AJIEMEHTOB Ha OCHOBE OJHOTO pP-h Iepexona. CtpykTypa W OpUHIUII
JEUCTBUS OUTIONIIPHOTO TPAH3UCTOPA, BXOAHAS U BBHIXOJHBIE BOJIbT-aMIIEPHBIE
XapaKTepUCTUKH, OCHOBHBIC MMapaMETPhI, YCIOBHbIE 0003HAYEHHS HA CXEMaX,
OCHOBHBIE CXEMbI BKJIIOYEHUS, h-apameTpsl, cxembl 3amelienus. [lonesbie
TPaH3UCTOPbI, HMX CTPYKTypa, NPUHLUUI JECUCTBUSA, BOJbT-AMIEPHBIC
XapaKTEPUCTUKH, OCHOBHBIE IApaMETpPbl, THUIbI, CXEMbl 3aMEIICHUSI.
TupucTopsl, UX CTPYKTypa, Ha3HAYEHUE, MPUHLIUI PaOOTHI, BOJbT-aMIIEpHAs
XapaKTepUCTUKa, Kiaccu(ukaius, OCHOBHBIE MMApaMeTPhl, CXeMa BKIIIOUCHHUS.
WNuTerpanbHble MUKPOCXEMBI, UX THUIIBI, YCIOBHBIE 0003HAYEHUS HA CXEMax.
CrenManbHbIe MOTYTPOBOAHIUKOBBIE TPUOOPHI.

Pa3znen 2.  DNEeKTpOHHBIE YCUIIUTEU, UX CTPYKTYpa, OCHOBHBIE XapaKTepHUC-
TUKA. Y CWINTEIbHBIM KacKaj Ha OUMOJSIPHOM TPAH3UCTOPE B CXeMe C 00-
M mMuTTepoM. KosdduimenTsl ycuneHuss 10 HANPSDKCHHIO, TOKY,
MOIIHOCTH, CBSI3b MEXKAY HHUMH. CxeMa 3amenieHUs yCHIUTEIBHOTO
kackama OD B h-mapameTrpax. YcwIHTelIbHBIC KacKaabl B CXEME C OOIIUM
KOJUICKTOpPOM, ¢ o0rmieii 0a3oii. Da30oMHBEPCHBIN Kackaj. MHOTOKacKaJIHbBIC
YCUJTUTEINH. AMITTUTYTHO-9acTOTHAsA, (a30-4acTOTHAS, AMILUTUTYTHAS
XapakTepucTuku. HennHelHble 1 4acTOTHBIE HCKaXXKeHu. Kackaapl ycuiieHus
MOITHOCTH. Pexumbl pabOThl yCHIMTENBHBIX KackagoB. OOpaTHbIE CBSI3U B



YCUWIIMTENSAX. Y CWIMTENU MOCTOSSHHOTO TOKA, TPEOOBaHMS K UX MapamMeTpam
U xapaktepuctukam. Jpeid Hynst u cnocoOsl 00pbObI ¢ HUM. Juddepenim-
aNbHBIA YCUIIMTENbHBIN Kackal. OnepalMoHHbIe YCUIIMTENU, UX TapaMeTpPhl U
XapaKTePUCTUKH, IPUMEPBI IPUMEHEHHS B CXEMaX JIEKTPOHHBIX YCTPOMCTB.
[upoxononocHble U n3dupaTenbHble yeunureau. YactorHo-3aBucumeie RC u
LC uenu. ['eneparopbl rapMOHMYECKUX KoseOaHui. YcnoBus OanaHca a3 u
6ananca ammutya. 'eneparopsl RC-tuna u LC-tuna. CriocoObl OBBIIIEHUS
TEMIIEPaTyYpHOU CTaOMIBHOCTH BBIXOJIHBIX MTAPAMETPOB T'€HEPATOPOB.

Pa3zgen 3. HmnynscHele ycTporicTBa. [lapaMeTpsl pealbHOTO HMITYJIbCA, €TO
CHEKTpPaJIbHBIA COCTaB. OJIEKTPOHHBbIE KIOYM. JIOrM4Yeckue HIEeMEHTHI.
Haznauenue, npuHumn padoOThl, MapaMeTpbl BBIXOJHBIX CHUTHAJIOB HMITYJIb-
CHBIX YCTPOMCTB: MYJIbTUBUOPATOPOB, OAHOBHOpaTOpOB, Tpurrepos llImurTa,
CUETHBIX  TPUITEPOB,  OJIOKMHI-T€HEPATOPOB, TE€HEPATOPOB  JHUHEHHO
U3MEHSIIOIIETOCS. HAIPSKEHUsI BBIMOJIHEHHBIX KaK Ha OCHOBE OUIOJISIPHBIX
TPAH3UCTOPOB, TAK U HA OCHOBE OINEPAI[MOHHBIX YCUJIUTEIEH B HHTETPaIbHOM
UCIIOJIHEHUU.

Paznen 4. .  BentunbHble npeoOpa3oBaTeN 3JIEKTPUUECKON dHEPrUH, HX
Ha3HauYeHUe, CTPYKTypa, Kiaccudukanus. BTopuyHble HCTOYHUKM MUTAHUS
paanolIeKTpOHHOM anmaparypbl. OpHodaszHble U TpexdaszHble YIpaBisieMble
BeIMIpAMUTENU. IHBEpTOPHBIN pexkuM paboThl YIPaBIsSEMOTO BBIMPSIMUTEIIS.
NuBepTop, BegOMBIA CEThbIO. ABTOHOMHBIE WHBEPTOpHl.  BeHTUIbHBIC
npeodpazoBaTenn JUISL JIEKTPOIIPUBOJIA IIOCTOSIHHOT O TOKA.
Henocpencrennslil npeoOpa3zoBatesb yacTtoThl. [Ipeobpa3oBarenb 4acTOTHI
CO 3BEHOM IIOCTOSHHOro TOKa. CHCTeMBl YIpaBiI€HUS BEHTUIbHBIMU
npeodpazoBaTensiMu. OCOOEHHOCTH 3JIEMEHTOB AJIEKTPOHUKHU ISl CHJIOBBIX
BJICKTPOHHBIX KJIOUEH U MoayJel. TeHIeHInu pa3BUTUS YCTPOUCTB CHIIOBOM
AIIEKTPOHHUKH.

6. MeTonuuecKkue MaTepHuaJIbl JIs 00y4aIONIUXCH M0 OCBOEHHNIO
AUCUMILIHHBI

6.1. CamocTosiTesibHAsI pa00Ta 00y4AIOLINXCS 110 JUCHMILIMHE (MOLYJIIO)

Ounas ¢gopma o0ydeHnust

No | Pa3nen (Tema) 3aganue Yacobl MeTtonuueckue dopma
1/ | AMCHUTUIHHBI PeKOMeHIAMH 110 KOHTPOJIA
i BBINOJTHEHU ) 32/IAaHUA
1 | DnmeMmeHTHas Nsyuenue 16 | U3yuenue KoHTponbHas
6aza TEOPETUUYECKO JIEKIIMOHHOTO pabora
DIIEKTPOHUKHA | T 4acTH MaTepuaa 1o TeMam:
y4eOHOTO ¢du3HKa IpoIeccoB B
MaTepuana. MOJTYIIPOBOTHUKAX;
Odopmnenune JICTUPOBAHHBIC
OTYETOB  TIO MOJIYIPOBOHUKH; P-N-
1a00paToOpHBI TIEPEXO U €TO
M paboTam. CBOICTBA; BOJIBT-
aMIIEpPHbBIC




XapaKTEPUCTUKHU
JIUOZ0B, TPAH3UCTOPOB,
TUPUCTOPOB U UX
IIPUMEHEHHUE.
IToaroroBUTHCH K
3alIUTe OTYETOB I10

1a00paTopHbIM
paboram[1][2].
OnekTpoHHble | M3yueHue 40 | U3yueHue KoHTponbHas
YCHWJIUTEIBHBIC | TCOPETUICCKO JICKIIMOHHOTO pabora.
U i JacTH Marepuana o TeMaM:  3amura
npeoOpaszoBare | yueOHOTO Ycunurenu, OTYETOB IIO
JbHBIC MaTepHaa. TCHEPATOPHI. 11a6opaTOPHBEL
yCTpOKCTBA Odopmitenne [ToaroTOBUTHCS K M paboTam
OTYETOB  TIO 3aIUTE OTYCTOB 11O
1a00paTopHbI J1a060paTopHbIM
M paboTam. paboram. [1][2].
Nmnynecabie | U3yuenue 26 | U3yuenue Baimura
AJICKTPOHHBIC | TCOPETUUICCKO JICKIIMOHHOTO OTYETOB IIO
YCTPOUCTBA 171 4acTu MaTepuana o TeMaM: | jaGopaTopHbI
yueOHOTro NmnynbcHbIe M paGoTam
MaTepuana. YCTpOMCTBA.
Odopmiienue [ToaroToBUTHCS K
OTYETOB  TIO 3alKUTe OTYETOB TIO
71a00paTOPHBI J1a60paTOPHBIM
M paboTam. paboram. [1][2].
YerpoiicTBa Nzyuenue 8 | U3yuenue Baimura
CUJIOBOM TEOPETUUYECKO JICKIIMOHHOTO OTYETOB  IIO
DIIEKTPOHUKU | U Y4acTH MaTepuala I0 TEMaM:  |jaGopaTOpHbI
y4eOHOT0 Ypasnsembie M paboTam
Marepuaa. onHo(dazHbIe U
Odopmnenue TpexdaszHbie
OTYETOB  TIO BBITIPSIMUTEIIbHBIC
1a00paToOpHBI cxeMmbl. BeHTUnbHbIC
M paboTam. npeoOpa3oBaTen.
[ToaroroBUTHCA K
3aIuUTe OTYETOB TIO
1ab60paTopHBIM
paboram. [1][2].
DK3aMeH 36 | [lonroroBka K [VCTHBIH
9K3aMCHY ompoc o
omeram
HUTOI'o 126




3aounas popma 00yueHuUst

No | Pa3nen (Tema) 3amanue Yacel MeTtoauuyeckue dopma
1/ | AMCHUILUIMHBI PEeKOMEeHIALMH 10 KOHTPOJISI
ol BBITIOJIHEHHM IO 3a/IaHMSI
1 | DnemeHTHas U3yuenue IToaroToBUTHCS K | I'pyrmosas
0a3a TeopeTHdecko | 37 |3alMTe OTYETOB IO | Gecema IO
AIEKTPOHUKH i YACTH J1a60paTOPHBIM KJIFOYEBBIM
y4eGHOTO paboram. [1][2]. MOMEHTaM
Marepuana IIo TCMBI
TeMe
2 | ONeKTPOHHBIC | [3yyenue 52 | [loaroroBUTHCS K I[Tposepka
YCUIIMTENIBHBIC | TeopeTHUECKO 3alIUTE OTYCTOB 110 3aJIlaHuK Ha
H 171 4acTu J1ab0PATOPHBIM MPAKTUYECKO
mpeodpasoBaTe | yyeGHOro paboram. [1][2]. M 3aHATHU
HBHBIeV marepuaia 1o
yCTpOMCTBA TeMe
3 | UMnynbCcHBIE U3yuenue 46 [ToaroToBUTHCS K [3amuTa
DJICKTPOHHBIC | TeOPETUYECKO 3aIIUTE OTYETOB IO |1aGopaTOpHO
yCTpOMCTBA i YACTH J1a60paTOPHBIM i1 paGoTHI
y4eGHOTO paboram. [1][2].
Marepuaia 1o
TEME
4 | YcrpoiucTsa Nsyuenue [ToaroroBuTHCA K | I'pynmosas
CUJIOBOM Teopetuyecko | 30 | 3ammure  OTYETOB 10 | Gecena o
AIIEKTPOHUKHU 171 4acTH J1a60paTOPHBIM KJTFOU€ BBIM
y4eOHOTO paboram. MOMEHTaM
Marepuaia 1o TEMBI
TEME
5 | Ox3ameH 13 | lloaroroBka K |VCTHBIH
9K3aMCHY oIpoc 10
owmreram
HUTOI'O 178

6.2. TemaTnka 1 3aJaHMA /151 IPAKTHYECKUX 3aHATHIA (He npedycmompensl)

6.3. TemaTnka 1 3a1aHNUA /151 JTA00PATOPHBIX 3aHATHIH

JlabopaTopnass padora 1.

MU3MEPUTENBHBIMU TPUOOPAMH.

JlabopaTopnasi paéora 2.

YCTPOWCTB.

JlabopaTopnass padora 3.
HaIpsHKEHUs ¥ TOKa.

OcBoeHKE HaBBIKOB palbOThl C ANEKTPOHHBIMU
HccrienoBanne XapakKTEPUCTUK BBIIPSIMHUTEIBHBIX

HccnenoBanue XapaKTEPUCTHUK CTaOMIM3aTOPOB




JlabopaTtopnass padora 4. HccnenoBanne XapakTepPUCTUK YCHIUTEIBHBIX
KACKaJ0B Ha OUIOJISIPHBIX TPAH3UCTOPAX.

JlabopaTopnass padora 5. HccnenoBanne XapaKTEpUCTHK OINEPAMOHHBIX
YCWINTEJEH B MHTErPAIbHOM UCIOJIHEHUH U YCTPOMCTB HA UX OCHOBE.
JlabopaTtopnass pabGora 6. HccnenoBanne XapakTEPUCTUK T€HEPATOPOB
rapmMoHndeckux kojedanuii RC-tuna, LC-Tuna u u3dupaTenbHbIX YCUITUTEEH.
JlabopaTropnass pabora 7. HccnenoBaHne XapaKTEPUCTUK HMITYJIbCHBIX
YCTPOMCTB HAa OMMOJSPHBIX TPAH3UCTOPAX.

JladbopaTropnass pabGora 8. HccnenoBaHne XapaKTEPUCTUK HMMITYJIbCHBIX
YCTPOICTB HA OCHOBE ONEPALIMOHHBIX YCUIUTEIEH.

JlaGoparopuass padora 9. HccnenoBaHue  XapaKTEPUCTUK CHIIOBBIX

AJICKTPOHHBIX KJIr04eH u MOHYHCﬁ.

6.4. MeTonuueckne peKOMEeHAAIUH VISl BHITIOJTHEHHSI KYPCOBBIX padoT
(IpoeKTOB) He npedycmompervl
7. IlepeyeHb OCHOBHOM M IOMOJTHUTEIBLHOM JIUTEPATYPbI, HE00X0AMMOi 1151
OCBOCHUS TUCHHUILUIMHBI (MOTYJIs)
@) OCHOBHA:

1. MBanoB, N. WM. DnekTpoTeXHHWKa M OCHOBBI JJIEKTPOHUKHU [DIEKTPOHHBIN
pecypce] : yueonuk / U.1. Usanos, I'.1. ConoBreB, B.A. ®ponoB. — DnekTpoH.
nan. — Cankrllerepoypr : Jlaws, 2017. — 736 c. — Pexum pgocryna:
https://e.lanbook.com/book/93764

2. bypxos, A. T. DnektpoHuka U mpeoOpazoBaTebHAs TEXHHKA [DJIEKTPOHHBIN
pecypc]: yueOnuk: B 2 tomMax. T. 1: Dnektponuka / bypkos A.T. - M.:YMI]
XKAT, 2015. - 480 c. . - (Beiciiee o6pazoBanue). - ISBN 978-5-89035-796-0.—
Pexxum nocrtyna : http://znanium.com/catalog.php?bookinfo=528086

3. bypkoB, A. T. DnekTpoHuka u TmpeoOpa3zoBarelbHas TeXHUKaA. 1. 2:
DnekTpoHHas npedpa3oBaTeabHas TEXHUKA [DIEKTPOHHBIM pecypc] : YueOHUK /
Bbypkos A.T. - M..YMI XAT, 2015. - 307 c. ISBN 978-5-89035-795-3. —
Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=947354

4. Tonuneckuii, B. b. CxemoTrexHuka aHanoro-mupoBbIX MpeodpasoBaTeiei
[OnexkTpoHHBIl pecypc] : yueOHoe wm3ganue / B.b. Tomummbsckuit. — M.
Texnochepa, 2014. - 290 c. : wm., cxeM., Tabn. - (Mup DJICKTPOHUKH). -
bubmuorp. B kH. - ISBN 978-5-94836- 383-7. — Pexum pgocrtymna:
http://biblioclub.ru/index.php ?page=book &id=27379

5. benos, H. B. DnekTpoTexHrKa 1 OCHOBBI 3JICKTPOHHKH : yueO. mocodue / H.
B. benos, 0. C. Bonkos. - Cankt-Iletepoypr [u ap.] : Jlans, 2012. - 432 c.: puc.
- (YueOnuku s By30B. Crerr. ut.). - [ISBN 978-5-8114-1225-9.

0) dononHumenvHas 1umepamypa
1. Teopust >JIEKTPUUYECKHUX LEIMEH, CXEMOTEXHUKA TEJICKOMMYHUKAIMOHHBIX

YCTPOMCTB,  paaWONpPHUEMHBIE  YCTPOHCTBA  CHCTEM  MOOWJIBHOH  CBS3H,
paauoONpPUEMHBIEC YCTPOUCTBA CUCTEM PAAUOCBI3H U PAAUOA0CTYyNA [ DNEKTPOHHBIN
pecypc] : 1a6. npaktukym-III: yue6noe nmocodue / ®puck B.B., Jlorunos B.B. -


http://znanium.com/catalog.php?bookinfo=528086

M.:COJIOH-IIp., 2016. - 480 c.: . ISBN 978-5-91359-167-8. - Pexxum noctyna :
http://znanium.com/catalog.php?bookinfo=884455

2. CenuaHoBa, 3.M. CXeMOTEXHHKA 3JIEKTPOHHBIX CPEICTB [ DINEKTPOHHBIN
pecypce] : m1a6. nmpaktukym / 3.M. CenuBanoBa ; MUHHUCTEpCTBO 00pa30BaHUs U
Hayku Poccuiickoit ®enepannu, ®DI'BOY BIIO «TI'TY». - Tam6oB : TI'TY, 2012.
- 80 c. - bubauorp. B kH. - Pexxum goctyna:
http://biblioclub.ru/index.php?page=book &id=277943.

3. benoyc, A. N. OCHOBBI CXEMOTEXHUKHM MHKPOIJIEKTPOHHBIX YCTPONCTB
[DnexTponnsliipecypc] / A.W. benoyc, B.A. Emenssnos, A.C. Typuesuu. — M. :
PUI] "Texnochepa", 2012. - 472 c. - ISBN 978-5-94836-307-3. - Pexxum jocryna:
http://biblioclub.ru/index.php?page=book&id=214288

4. CunbBamiko, C.A.  JlabopaTtopHbld  MNPAaKTUKyM 1O  JUCUUIUIUHE

«ONEKTPOTEXHUKA, DJIEKTPOHUKA U CXEMOTEXHHKa» [DJIEKTPOHHBIN pecypc]|
yueOHoe nocobue / C.A. Cunbpamko. - Openbypr : OI'Y, 2012. - 103 c. : un.,
cxeM. - Pexxum nocryma :

http://biblioclub.ru/index.php?page=book &i1d=270292

8) MemoouuecKue yKa3aHus

1. UccnenoBanue BOIBT-aMIIEPHBIX XapaKTEPUCTUK TOJYIPOBOJIHHUKOBBIX
AJIEMEHTOB AJIEKTPOHUKH : METOJI. YKa3. K BBITIOJH. j1a0. pabotsl / [lonoB Bsuecnas
Huxonaesuu. - Koctpoma : KI'TY, 2014. - 16 ¢
2. HccnenoBanue BOJBT-aMIEPHBIX  XapaKTEPUCTUK  OJHO(A3HBIX
BBIMPSMHUTENIbHBIX YCTPOUCTB : METOM. yKa3. K jab. paboTe Mo 3JIEeKTpOHUKE /
ITorioB BsiuecnaB Hukonaesuu. - Koctpoma : KI'TY, 2012. - 16 c.

3. HccnenoBanrue XapaKTepUCTUK YCHIIMTENbHBIX KACKaJOB Ha OHUMOJSPHBIX
TPAH3UCTOPAX : METOJ. yKa3. K BBIMOJIH. Jab. pabOThl MO 3JIEKTPOHUKE IO CIIEI.
220301 / Ilono BsiuecnaB HukonaeBuu. - Koctpoma : KI'TVY, 2011. - 13 c.

+ HccnenoBanue XapaKTEpPUCTUK UMITYJIBCHBIX YCTPOMCTB JJIEKTPOHUKH :
METOJ. yKa3aHHus K BBHITIONH. J1abop. pabotsl / IlonmoB Bsuecnap Hukomaesud. -
Koctpoma : KI'TVY, 2014. - 14 c.

5. TlaccuBHBIE PIEMEHTHI PaTUOdIEKTPOHHOM ammaparypbl. B 3-x 4. : y4e0.-
MeToA. TMmocobue mo jaucl. "OnekTpoHWka u - cxemorexHuka'. Y. 3
Tpanchopmartoper u npoccenu / IlomoB BsiuecnaB HuxomaeBuu. - Koctpoma :
KI'TY, 2012.-32¢c

6. IlaccuBHBIC 3JE€MEHTHI PAJMOIJIECKTPOHHON ammaparypsl : Yueb. mocodue.
4.1 / IlomoB BstuecnaB Hukomaesud. - Kocrpoma : KI'TY, 1997. - 36 c.

8. Ilepeuenbr pecypcoB HHPOPMANMOHHO-TEJECKOMMYHHUKANMOHHOM CeTH
«/HTepHEeT?», HEOOXOAMMBIX /Il OCBOCHUS M CIUININHBI

HNudpopmanuonHo-00pa3oBaTe/ibHbIE Pecypchbl:

1. ®enepanbubiii nopran «Poccuiickoe o0pazoBaHue»;

2. OdunuanbHblii calT MUHUCTEPCTBA 0Opa3oBaHUs U Hayku Poccuiickoii
®deneparnuu


http://znanium.сom/catalog.php?bookinfo=884455
http://biblioclub.ru/index.php?page=book&id=277943
http://biblioclub.ru/index.php?page=book&id=214288

JJIeKTPOHHBbIE OM0JIMOTEYHbIE CUCTEMbI:

1. OBC «Jlaub»

2. OBC «YnuBepcurerckas Oudiamoreka online»
3. ObC «Znaniumy

9. Onucanue MaTepuaJbLHO-TEXHUYECKOI 0a3bl, HEOOXOMUMOI 115l
OCYLLIeCTBJICHHS 00Pa30BaTeILHOIO MPOLECCa MO0 AMCHMILINHE

CrnenmanusupoBaHHas yueOHas gabopatopus no sexkrpoHuke b-205, yueOHble
CTEH/IbI 11O JIEKTPOHUKE C KOMIUIEKTAMH U3MEPUTENBbHBIX TPUOOPOB U
COEIMHUTEIBHBIX MTPOBOOB.



