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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Henpto M3y4YeHHS] MUCHUIUIMHBI SBISETCS MPUOOpPETEHHE CTYIACHTAMHU TEOPETUYECKUX H
MPaKTUYECKNX 3HAHWUK B OO0JACTH DJIGKTPOHHON TEXHHWKH, €€ HCCleoBaHUs Jisi oOecreueHus

BBICOKO?()(heKTUBHOTO (YHKIIMOHMPOBAHUSL CPEJCTB  YIPABJICHUS,

KOHTPOJIA M HCIBITAaHUU

3JIEKTPOHHBIX YCTPOMHCTR.
3amayn OUCHUILIAHEI:

e (¢dopMHpOBaHNE TIEPBOHAYAIBHBIX 3HAHUN U YMEHHM YTEHUSI CXEM, UCIIOJIb3yEeMBbIX B
3JIEKTPOHHBIX YCTPOICTBAX,
® [IOJyYCHME HABBIKOB PEUIEHUs CTaHAAPTHBIX 3a7ad MCIIOJIb30BaHUs YCTPOMCTB

INEKTPOHUKHU

pu

pa3paboTke u

ABTOMAaTHUYCCKHUX CUCTCM.

OOyueHue Mo JUCHUIUIMHE «DJIEKTPOHHBIE YCTPOMCTBa»

y 00y4arouxcs CleIyoMuX KOMIETeHIINM]:

HCIIOJIb30BaHNH

TEXHUYCCKHUX  CpPCIACTB

HanpaBJIeHO Ha (OpMHUpOBaHUE

Koa v HaumeHoBaHue
KOMIIeTeHII NI

HNHaukaTopsl 10CTHAKEHUS
KOMIIeTeHIIUHU

HanmeHoBanue noxkasareis
OLICHUBAHUSA

I1K-1 CriocoGeH BBIMOTHATH
pacyeT v MPOEKTUPOBAHUE
JIeTaJie, y3JI0B U YCTPOHCTB
PAAMOTEXHUYECKUX CUCTEM B
COOTBETCTBUU C TEXHUUECKUM
3a/IaHUEM, B TOM YHUCJIE C
UCIIOJIb30BaHUEM CPEJICTB
aBTOMATHU3AINHI
MPOEKTUPOBAHHUS

HIIK-1.1 Ilorumaet
MIPUHIUITBI KOHCTPYUPOBAHUS
OTJIETLHBIX JIeTajIeH, Y3JI0B U
YCTPOMCTB PaluOTEXHUYECKUX
CUCTEM, BEIOMPAET CUCTEMBI
ABTOMATU3UPOBAHHOTO
MMPOCKTUPOBAHUS
PaIUOTEXHUYECKUX CUCTEM.
HIIK-1.2 Paboraer ¢
MIPOTPaMMHBIMU CPEJICTBAMHU C
HCIIOIb30BaHHEM
COBPEMEHHBIX MPUKIIATHBIX
MporpamM 0 pacueTy
PaTUOTEXHUYECKUX CUCTEM
WIIK-1.3 PaccunteiBaeT u
MIPOEKTUPYET AETAH, Y3IIbI U
yCTpOICTBa
PaIUOTEXHUYECKHE CUCTEMBI B
COOTBETCTBUH C TEXHUYECKUM
3aJJaHUEM C UCIIOJb30BaHUEM
CPE/ICTB aBTOMATH3AIINH
MPOEKTUPOBAHUS

3HATb: OCHOBHBIE CXEMBbI
JIEKTPOHHBIX YCTPOUCTB, X
COCTaBHbIC YaCTH U
¢u3nUecKre MPUHIMITEL HA
KOTOPBIX OCHOBBIBAETCS UX
paboThl; yCTPOHUCTBO
OCHOBHBIX 3JIEKTPOHHBIX
AHAJIOTOBBIX U IU(POBBIX
YCTPOMCTB.

YMerb: untath U
aHAIU3HPOBATh
AIIEKTPUUYECKUE CXEMBI,
MPOBEPATH KOPPEKTHOCTh U
0€30MMacCHOCTb NMOAKIIOUEHHUS
JNEKTPOHHBIX YCTPONCTB B
CXEMax, HCII0JIb30BaTh
CHeIMalIN3UPOBAaHHOE
IpOrpaMMHOE 00€ecTIeueHHE
JUISL CXEeMOTEXHHUECKOTO
IIPOEKTUPOBAHUA U
odopmITeHUS
JKCILTyaTallMOHHON
JIOKYMEHTal1H.

Baaners: HaBbIKamMu pacyéra
U IPOEKTUPOBAHUS CXEM C
HCIIOJIb30BaHUEM
3JIEKTPOHHBIX YCTPOICTB,
pa3paboTKU TUIaHa UCTIBITAHUH
U aHaJIn3a MEKTPOHHBIX
aHaJIOTOBBIX U IU(POBBIX
YCTPOMCTB U CXEM.




2 MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30oBaTeIbHOIl POrpaMMbl

JIMCUUINIMHA OTHOCHUTCS K 4YacTH,

oTHomeHu#, 6510ka b1 «lucrumiuas! (MOIYIIN)».
JluciuminHa HEOCPEICTBEHHO CBsI3aHa CO CICAYIOIIMMU JUCIUILTHHAME | nipakTukamu OOIT:

Komimrekcrsl TeXHUYECKHX CpE€ACTB B CUCTEMAX aBTOMATHUYCCKOI'0 YIIpaBJICHUA

CAIIP paanosieKTpOHHBIX CPEACTB
CxeMOTeXHHKa JIEKTPOHHBIX YCTPOICTB
DU3NYECKUE OCHOBBI DJIEKTPOHUKHU
DIIEKTPOTEXHUKA

3 CTpyKTypa u cojep:KaHHe JUCHUTLTHHBI

dbopMupyeMoil yJacTHHKamMH 00pa30BaTeIbHBIX

OO0w1ast TPyA0E€MKOCTh AUCHUIUIMHBI COCTABIISCT 7 3a4E€THBIX €UHHUIL (252 yacoB).

3.1 Buabl yueOHoii paboThl U TPYA0EMKOCTH

(mo popmam oOyueHus)

3.1.1 Ounas popma oOy4eHus

Ne B vae6Hoil paGoThI KosnuecTBo CemecTpbl
n/n ry P 4acoB 5 6
1 | AyauTopHble 3aHATHS 126 o4 72
B ToM yucne:
1.1 | Jlexkuuu 12 36 36
1.2 | CemuHapCcKue/MPaKTHIECKUE 3aHITHS 18 0 18
1.3 | JIaGopaTopHble 3aHATHS 36 18 18
2 | CamocTosiTeIbHasI padoTa 126 o4 72
B ToMm uucne:
2.1 | IloaroToBka K KOHTPOJIbHBIM paboTam 18 18
2.2 | IlogroroBka K MpakTUYECKUM 3aHATHSIM 18 18
2.3 | BeimonHenue cemecTpoBoil paboThl 18 18
2.4 | IlonroroBka OTYETOB MO J1AOOPATOPHBIM 36 18 18
paboTam
2.5 | IlogroroBka K 3a4eTy 18 18
2.6 | I[logroroBka K 3K3aMeHy 18 18
3 | IlpomexxyTouHasi arTecTanusi
3auet/mud.3auer/sK3aMeH 3auéT 9K3aMEH
Hroro 252 108 144




3.2 TemaTnueckuii NJIaH U3yYeHUS TUCIHUIIMHBI

(mo dopmam oOyueHus)

3.2.1 Ouynas popma o0ydeHus

/o

Pa3zgeanl/TeMbl
AACHUATLINHBI

TpyaoemkocTs, yac

Bcero

AyauTopHasi padbora

Jlexknuum

Cemunapckue/
MPAaKTUYCCKHE
3aHSATHUS
JlaGopaTopHbie
3aHATHS

[IpakTnueckas

IIoAroToOBKa

CaMocrofTeILHAA
padora

Pa3zgen 1. OcHOBHEBIE MOHATHSA.
DJIeKTPpHYeCKHEe CUTHAJIbI

o
o

SN

11

Tewma 1. BBenenue Dnexkrpuyeckue
cur”aibl. BpemeHnHnoe u
CHEKTPaJIbHOE MPE/ICTAaBICHHE.
Ycunenue 31eKTPUYECKUX CUTHAJIOB.

1.2

Tema 2. Moaynsinus CUTHAJIOB
(aMIIMTY 1HAs,, UMITYJILCHO-KOJ0BAs,
UIMPOTHO-UMITYJIbCHAST).
@uIbTpanys CUrHaJIOB.
[IpeobpazoBaHue IEKTPUIECKOM
SHepruu (MPOBOJUTCS C
ucnosp3oBanueM MOT)

Paspnen 2. OcHOBBI TeOopuM
3JIEKTPOHHBIX YCHINTeJIel

92

28

46

2.1

Tema 1. OCHOBHBIE XapaKTEPUCTUKU
YCUJTUTEIICH.

2.2

Tema 2. OOuime nonoXeHus Teopun
JJIEKTPOHHBIX YCHIIUTEINCH

2.3

Tema 3. Bnusiuue oOpaTHOM CBSI3M Ha
kod(hpurmenT ycunenus. Biusane
00paTHO# CBsI3M Ha HECTAOUIILHOCTh
ycunutens. Biusaue oOpaTHOM
CBSI3M HA HEJIMHEWHBIC UCKAKEHUS U
IIYMBI YCUJIUTENS

2.4

Tema 4. Bnusinue oOpaTHOM CBS3H
BXOJITHOE U BBIXO/THOE
COINPOTHUBIICHUE YCUIIUTEIS.

Y CTONYMBOCTD YCUITUTENS C
oOpatHo¥i cBs3bt0. Koppekius
YaCTOTHBIX XapaKTEPUCTUK AJIS
oOecrnieyeHns yCTONYMBOCTH
YCUIIUTENS

2.5

Tema 5. [IpuHIMIIBI TOCTPOCHUS
YCUIIUTCIIbHBIX KaCKa0B. HCHI/I
CO3/1aHUA U CTAaOWJIM3AIUH peXKIMa




HOKOSI. DIIEMEHTHI CBS3U
YCUJIMTENIbHBIX YCTPOMUCTB

2.6

Tema 6. OnepaliMOHHBIN yCUITUTENb.
Monenu onepanroHHOIO yCUIINTEIS.
Macmtabupyrommii
MHBEPTUPYIOLIUHN YCUIIUTEb.
Macmtabupyrommii
HEUHBEPTUPYIOIIMH YCUINTEND

2.7

Tema 7. CyMMHUpYOIIMHA yCHIINTEND.
Brruuraromuii yCunmTess.
HHTterpupyromui yCUuamuTelb.
Henuneiinble pyHKIMOHANbHBIE
peoOpa3oBaTeIu CUTHAIOB

2.8

Tewma 8. JIuneliHble ycHIuTEN
MOILHOCTH

2.9

Tema 9. Ycunurenn MOIHOCTA
KJIFOUEBOI'O THIIA

2.10

Tema 10. ABTOreHepaTophl
rapMOHUYECKHUX KOJIeOaHUA.
Hasnauenue, npuHIMIBI
noctpoenus, I'enepatopsr RC, LC-
TUIA

2.11

Tema 11. CrinaxkuBaromuii
AIEKTPUICCKUN QUIBTP. AKTUBHBIC
¢ubTpel. PesonancHbie GUIBTPHL.
NunykTuBHBIE GUIBTPHI.
MHOTr03BEHHBIE INEKTPUUECKUE
bUIBTPHI

Pa3znea 3. Jloruyeckue (pyHKUMH.
OcHoBBI aJITe0pBbI JOTHKH.

32

16

3.1

Tema 1. Jlornueckue GyHKIMU U
CHoCcO0BI UX MPEJCTABICHHUS.
OcHOBBI anreOps! JIOTUKA (PYHKIUH
HE, NJIN, N). Jloruueckue
anementsl U-HE, NJIN-HE

3.2

Tema 2. CUHTE3 TOTHYECKUX
ycTpoicTB. BriOop cuctemsl
JIOTHYECKHX DJIEMEHTOB.
MuHUMU3aIMS JIOTHYECKUX (PYHKITHHA

3.3

Tema 3. Jlornueckue ypoBHH,
Harpy3o4Hasi CHOCOOHOCTb.
Jlornyeckue dJIEMEHTHI C TpeMs
COCTOSIHMSIMU. bBICTpOAeiCTBHE
JIOTUYECKUX JIEMEHTOB

3.4

Tewma 4. [ToMex0ycTONYMBOCTh
JIOTUYECKHX DJIEMEHTOB.
CrnenanbHble TUIBI JTOTHYECKUX
2JIEMEHTOB

Pa3nea 4. IlugpoBrie ycTpoiicTBa

118

30

14

14

60




Tema 1. Kmaccudukamnus mudpoBbix
4.1 | yctpoiicTB, MyJIbTUILIEKCOP. 4 2 2 8
Jemynprumnekcop. Jlemmudparop.
Tema 2. Hludpatop. [omycymmarop.
Cymmarop. Beruurarens

43 Tema 3. Ymuoxurens. Cxema 4 2 2 8
KOHTpoJisl ueTHocTH. Kommaparop
Tema 4. Knaccuduxanms
MOCJIe10BaTEIbHBIX IUPPOBBIX
4.4 | ycrpoiicts. Tpurrepsl (O61mue 4 2 2 8
cBeZieHus U knaccudukanus). SR-
tpurrep. RS-tpurrep. D-tpurrep.
Tema 5. JK-tpurrep. T-tpurrep.
Peructpsr (O6mue cBeneHus u

4.2

4.5 4 2 2 8
knaccudukanus). [lapannensHsie
PETUCTPHI
Tema 6. IlocnenoBarenbHble

A | PerMCTpBL YHUBepcalbHbIC 4 5 5 8

peructpsl. Cuerunka (OOmume
CBEJICHMsI U KJlaccu(UKaLus).

Tema 7. /[Bon4HBIE ACHHXPOHHBIE
CYETYHKHU. J[BOMUHBIE BEIYUTAOLIHE
4.7 | acHHXpOHHBIE CUETUYHKH. 4 2 6
CHHXPOHHBIE CUETUUKH.
CHHXpOHHBIE JBOMYHBIE CUETUUKH.
Tema 8. OO1Me cBeacHUS.

4.8 | OnHOBHOPATOPBHI. 2 2 6
MyabTUBUOPATOPHI

Hroro | 252 72 18 36 126

3.3 ConepxaHue TUCHUNTHHBI

Pa3nes 1. OcHOBHBIC MOHATHS. DJICKTPHUYECKHE CUTHAJIbI

B pazmene usywarorcs 0a30Bble TMOHATHUS AJIEKTPOHHBIX YCTpoOWcTB. PaccmatpuBaroTcs
KJIaCCU(UKALUU KM OCHOBHBIE XapaKTEPUCTHUKU DIEKTPUUECKMX CHUTHAJIOB M IPOILIECCOB HX
npeoOpazoBaHus U 0OPaOOTKH.

Pa3nes 2. OCHOBBI TeOPHH JJIEKTPOHHBIX YCHJINTEJ el

Pa3nen mocBsAImEH TeopuM JJIEKTPOHHBIX ycuiauTened. PaccmaTpuBaroTcs mapaMerpsl H
XapaKTepUCTUKU yCUJIUTENEH, BIUSHUE KOHCTPYKLUUHU YCHIUTENEH Ha OSTH XapaKTEPUCTUKH.
W3y4aroTcsi NpUHIUIBI TOCTPOEHUS pPA3IMUYHBIX YCHIUTEIBHBIX KacKaloB, B TOM 4HCIE
MHOTOKaCKaJ{HbIE yCUIIUTEIIH.

Pazgea 3. Jloruyeckue pyHKkuuu. OCHOBBI aJreOpbl JOrMKH.

Paznen mocBsmEH u3yuyeHUIO aiareOpbl JOTMKM U €€ NPUMEHEHHS B KOHCTPYHPOBAHUU
AIIEKTPOHHBIX YCTpoicTB. PaccmarpuBaroTcs 0a30Bble JOIMUECKUE DJIEMEHTHI, UX KOHCTPYKLUS U
napaMmeTphl.

Paznea 4. ilndposbie ycTpoiicTBa

Paznen mnocBAmEH MIMPOKOMY KilacCy UIU(POBBIX YCTPOHCTB, HUX CXEMOTEXHHUYECKUM
XapakTepUCTHKaM, mapameTpaMm:  (Ie-)MyJbTUIUIEKCOPBbI,  (ae-)mudparopsl, CyMMaTophbl,
YMHOXKHUTENHN, TPUTePbl, CAETYMKU U PETHCTPBHI.



3.4 TemaTnKa CEMUHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CemuHapcKue/IPaKTUYECKUE 3aHATUS

Cemunap 1-2. Cucremsl cuncinenus. [lepeBoabl yncen U3 OHOM CUCTEMBI B JIIOOYIO IPYTYIO.
MatemaTtuueckue onepanuu B JBOUYHON CHCTEME CUHCICHUSI.

Cemunap 3 OcHOBHbBIE 3aKOHBI aNreOpbl JTOTUKU. Jlornueckue onepanuu, akCHOMBbI H 3aKOHBI.

Cemunap 4-5. Munumusanus joruyeckux Gynkuuid. Kaprsl Kapho.

Cemunap 6-7. CxeMOTeXHUKa JIOTMYECKUX 3JI€MEHTOB. J[MOIHO-TpaH3UCTOpHAs JIOTHKA.
TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTHKA.

Cemunap 8-9. DOmuTrepHO-cBsi3aHHasg Jioruka. Jlornka Ha KommiemeHTapHelx MOIIT
Tpan3ucropax. TTL soruxa.

3.4.2 JIaGopaTopHbIe 3aHATHS

Jlaboparoproe 3ansaTHe 1-2. JlabopatopHas paGora Nel. McciemoBaHue yCHIIMTEIHLHOTO
Kacka/ia Ha OUIIOJIIPHOM TPaH3UCTOPE.
JlaGopaTtopHoe 3ansatue 3-4. JlabopaTopnas padora Ne2. VccienoBanue

T epeHINaIbHOr0 YCHINTEIBHOTO

JlaGopatopHoe 3ansitue 4-6. Jlabopatopnas padora Ne3. MccnenoBaHue onepainoHHOTO
YCHITUTENS

Jlaboparoproe 3anstue 7-8. JlabopaTopHas pabora Ned VcciienoBanue yCHINTENS
MOIITHOCTH

Jlaboparoproe 3ansaTue 9-10. Jlaboparopuas padora Ne5. MccnenoBanue GpyHKImiA anreOpbl
JIOTHKH

JlaGopaTtopHoe 3anatue 11-12. JTaboparopHas padota Ne6. MccnenoBanne mudpaTropos;

JlaGopatopHoe 3ansatue 13-14. Jlabopatopnas pabora Ne7 ccrnenoBanue Jlemmdpatopos

JlaGopatopHroe 3ansaTue 15-16. Jlabopatopnas pabora Ne8. MccnenoBanue
JeMyJIbTUIUIEKCOPa, MYJIbTUILIEKCOpa

Jlaboparoproe 3anstue 17-18. JlabopaTopHast padora Ne9. VccrienoBanue TpUrrepon

3.5TemaTnka KypcoBbIX POEKTOB (KYpPCOBBIX padoT)
He npenycmotpeno

4 Y4eOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0eceueHne
4.1 HopmatusHbie 1oKyMeHTbI 1 'OCTs1

He npenycmotrpensr
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3. Bepxona, I'. B. AnasioroBsie ycTpoiicTBa aBTOMAaTUKU : ydyeOHoe mocobue / I'. B.
Bepxoga, C. B. Akumog, K. B. benoyc. — Cankr-IlerepOypr : CITIOI'YT um. M.A. bonu-bpyesuua,
2019. — 67 c.— Tekct : anexkTpoHHslii // Jlanpb : 3nexkTpoHHO-OMOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/180217.

4. DJeMeHTapHbIe OCHOBBI JJIEKTPOHUKHM W CXEMOTEXHHMKH :@ ydyeOHOe mocobdue. —
I'opuo-Anratick : T'AI'Y, 2022. — 71 c.— Texkcr: 31ekTpoHHBIN // JlaHb : DJIEKTPOHHO-
oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/271106.

4.3 JlonoiHUTEIbLHASA JIUTEPATYypa

1. benos, JI. A. Pagnosnextponuka. @opmMupoBaHue CTAOMIBHBIX YACTOT U CUTHAJIOB :
yuebHuk i By30B / JI. A. benos. — 3-e u3n., nepepa0. u gon. — Mocksa : U3narensctBo FOpaiiT,
2023. — 268 c¢. — (Bwicmiee oopazosanme). — ISBN 978-5-534-14694-3. — TekcCT : JICEKTPOHHBIN
// Obpa3zoBarenbHas wiathopma tOpaiit [caiit]. — URL: https://urait.ru/bcode/515389.

2. Hosoxwiios, O. I1. CxemoTexHUKa pajMONPUEMHBIX YCTPOUCTB : yaeOHOe mocooue
s By3oB/ O.Il. HoBoxunoB. — 2-e u3a., ucnp. u jon. — Mocksa : U3narensctBo OpaiiT,
2023. — 256 ¢. — (Bwicmiee oopazosanme). — ISBN 978-5-534-05574-0. — TekcCT : JIEKTPOHHBIN
// Obpa3zoBarenbHas wiathopma tOpaiit [caiit]. — URL: https://urait.ru/bcode/514088.

3. [udposas TexHuka cuctem ympaiieHus : yueOHoe mocooue / B. U. boiikos, I'. U.
Bonrynos, C. B. beictpos [u ap.]. — Cankr-Ilerepoypr : HUY UTMO, 2018. — 139 ¢. — Teker :
AJIEKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEIHAS cucrema. — URL:
https://e.lanbook.com/book/136495.

4. bopucenko, A. JI. (CxemMOTeXHHMKa AaHAJIOIOBBIX JJIEKTPOHHBIX YCTPOMCTB.
@OyHKIMOHAIbHBIE Y3JIbl aHAJIOTOBBIX YCTPOUCTB : yuebHoe nocodue / A. JI. bBopucenko. — CaHKT-
[MetepOypr : CIIGITIY, 2016. — 127 ¢. — ISBN 978-5-7422-4979-5. — TexkcT : 37eKTpOHHBIH //
Jlans : anexTpoHHO-OnOMMOTeYHas cuctema. — URL: https://e.lanbook.com/book/89814.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECypPChI
He npenycmotpeno

4.5 JInueH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
ol0ecmeuenmne

1. Microsoft-Office
2. NI-Multisim
3. Microsoft-Windows

4.6 CoBpemeHHbIe MPO(ecCHOHATbHBIE 0a3bI IAHHBIX U HH(OPMAIIHOHHBIE
CIPaBOYHbIE CHCTEMbI

1. EmuHoe oOKkHO jocTynma K oOpa3oBaTenbHBIM pecypcam DenepanbHbld  TOpTan
http://window.edu.ru

2. KomneroTepubie MH(pOPMAIMOHHO-TIPABOBbHIC CHUCTEMBI «KoHcynpTan
http://www.consultant.ru, «I"apaaT» http://www.garant.ru

3. OdunmanpHbIA HHTEPHET-TIOPTA IPpaBoBoM nHGopManuu http://pravo.gov.ru.

4. Hayunas snektponHast 6ubianorexa http://www.elibrary.ru
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5. Poccwuiickas rocyaapcTBerHas ounbaunoreka http://www.rsl.ru

5 MarepuajabHO-TEXHHYECKOe o0ecreyeHue

1. KoMIbIOTEpHBII KITacc ¢ MPeayCTaHOBICHHBIM ITPOrPaMMHBIM 00€CTIeYeHHEM, YKAa3aHHBIM
B II. 7.3, MyJIbTHMeINItHOE 000pyJ0BaHKE (IIPOEKTOP, IEPCOHAIBHBIN KOMITBIOTEP MPETIOIaBaTENs).

2. Crienanu3upoBaHHas ay IUTOpHs U1 poBeieH s TabopaTopHbIX padot. O6opyaoBanue
U amnmaparypa: ocHuuIorpadsl, KOMIDIEKT THIIOBOTO JIabopaTopHOro o0OopynoBaHus "OCHOBBI
anekTpoHUkH"; OD1-C-P (cTeH10BOE UCTIOIHEHHE, PyUYHAasl BEpCHUs).

3. AyauTtopus A JEKIMOHHBIX, MPAaKTHYECKHX 3aHATHH. OOOpyZoBaHME M ammaparypa:
ayJIUTOPHAs 1I0CKa, BO3MOKHOCTh MCIIOJIb30BaHHUS MYJIbTUMEIUIHOTO KOMIUIEKCA.

6 Meroauueckne peKOMeHIANH

6.1 MeToanuyeckue peKoMeH alluM JIs NPenoaaBaTeis M0 OpraHu3anuu
o0yueHus

Ha NEPBOM 3aHATUU MO JUCHUIIJIMHEC H€06XOI[I/IMO O3HAKOMUTH CTYACHTOB C MOPAIKOM €€
u3ydeHus (TeMaMu Kypca, popmMamu 3aHATHI, TEKYIEro U MPOMEXYTOUHOTO KOHTPOJISI), PACKPHITh
MECTO U POJib JUCHMIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOE 3HAUYCHHE, IOBECTU /10 CTYACHTOB
TpeOoBaHusl K (popMe OTYETHOCTM M NPUMEHEHHUs BHUAOB KOHTpOJsA. Bwimaiorcs 3amanus ais
NOJATOTOBKHA K MPAaKTUYECKMM M CEMHUHApPCKUM 3aHATUAM. [Ipu moAaroToBke K J1a0OpaTOpHBIM U
MPAKTUYECKUM paboTaM MO MEPEYHIO OOBSIBICHHBIX TEM MpPENnoAaBaTeNl0o HEOOXOAUMO YTOUHHUTH
IUTAaH UX TPOBEACHUS, POIyMaTh (POPMYITHPOBKU H COJEPKAHUE YICOHBIX BOIPOCOB, BEIHOCUMBIX
Ha 00CYXKJeHHE, 03HAKOMUTHCS C IIEPEUHEM TEMATHYECKUX BOIIPOCOB.

B xome pabGoThl BO BCTYHNUTENHHOM CIOBE PACKPBITh MPAKTHYECKYIO 3HAYUMOCTH TEMBI
paboThl, ONIPEAETUTH MOPSIIOK €€ MPOBEACHUS, BpeMs Ha 00CYXkIeHHE Ka)XXA0r0 yueOHOro BOompoca.

[Ipumensiss (QpPOHTAIBHBI ONPOC JaTh BO3MOXKHOCTH BBICTYIIHUTH BCEM CTYJEHTaM,
NPUCYTCTBYIOIIMM Ha 3aHATHU.

B 3akmounTenbHO# 9acTu paboThI ClieyeT MOABECTH €€ UTOTH: AaTh OLEHKY BBICTYILJICHHMA
KaXXa0ro CTyacHTa u yqe6H0171 T'pYyIIIbI B LICJIOM. PaCKpBITB ITOJIOKUTCIIBHBIC CTOPOHBI U HEAOCTATKHU
MPOBEJICHHOW JlabopaTopHOU paboThl. OTBETHTH HA BOIPOCHI CTYJEHTOB. BbinaTe 3amaHus ams
CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CIEAYIOIIEMY 3aHSATHIO.

Meroanka mnpenofaBaHus AUCIHUIUIMHBL «DJIEKTPOHHBIE YCTPOWCTBa» M peau3anus
KOMIIECTCHTHOCTHOI'O IMOAXOJa B HU3JIOKCHHMM W BOCIPUATHU MaTCpUala MHOpeaycMaTpuBacT
UCTIONb30BAaHUE CIEAYIOMIMX AaKTUBHBIX W WHTEPAKTHUBHBIX (OPM TMPOBEIEHUS TPYMHIOBHIX,
WHIUBUIyaIbHBIX, ayJAUTOPHBIX 3aHATHH B COUYETAHWU C BHEAYJIUTOPHOW pabOTONW C IIEJbIO
dbopMUPOBaHUSA U PA3BUTHS MPOPECCHOHATHHBIX HABBIKOB 00YUYaOIIUXCS:

— MOATOTOBKA K BHITIOJIHCHHIO W 3aIIUTA MPAKTHYECKUX U JTAOOPATOPHBIX PaOdOT C MOMOIIIBIO
CHEINAIM3UPOBAHHOTO MTPOTPAMMHOTO O0ECTICUeHUS;

— 3aIlliTa CEMECTPOBBIX PabOT;

— TEXHOJIOTUU aHaTN3a CUTYAIUi ISl aKTUBHOTO 00YUYEeHUSsI, KOTOPBIE MO3BOJISIIOT CTYIEHTaM
COEIMHUTB TEOPHIO U NTPAKTHUKY, IPEICTABUTH IPUMEPHI IPUHUMAEMBIX PELIEHUHN U UX ITOCIIEICTBUH,
JEMOHCTPUPOBATH PA3IMYHBIC TIO3UIINU, POPMHUPOBATH HABBIKK OI[CHKH aJTbTePHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBHUSIX.

O6yquI/Ie Mo JUCHUIIIINHEC BCACTCA C IMPUMCHCHHUEM TPAAUIIUOHHBIX IMMOTOKOBO-TI'PYIIIIOBBIX
nH(GOPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoJoruil. [lpu ocymiecTBiennn ob6pa3oBaTEIbHOTO
nmpomnecca 1no JUCHUININHEC UCHOJB3YIOTCA CICAYIOIUC I/IH(I)OpMaI_II/IOHHO-TGHGKOMMYHHK&L[I/IOHHBIG
TEXHOJIOTHH: MPE3EHTAIlMH C IPUMEHEHHEM MTPOeKTopa U mporpammel PowerPoint.
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6.2 MeToauuyeckue YKazanus AJad oﬁyqammnxcn 10 OCBOCHHMIO JUCIUITIJIMHBI

CamocTosTenpbHass paboTa SBISETCS OJHUM W3 BHUAOB Y4eOHBIX 3aHaTuid. Llenb
CaMOCTOSITENIbHON paboThl — MPAKTUYECKOE CaMOCTOSITENIBHOE MONYYeHHE CTYIACHTaMHU HaBBIKOB
paboThl B MPOrpaMMHBIX MTPOYKTaX, pacCCMaTPUBAEMBIX B IIPOLIECCE N3YUEHUS AUCLUILITUHBIL.

AynuTopHas camocTosATeNbHas paboTa Mo TUCIMITIIMHE BBIMOIHACTCS Ha YYeOHBIX 3aHATUAX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 33JJaHUIO.

BueaynuTtopHass camocrosTenbHas paOoTa BBINOJHAETCS CTYJSHTOM IO 3aJaHHIO
npernoaaBaTesis, Ho 6€3 ero HermocpPeCTBEHHOTO y4acTusl.

3adauu camocmoamenbHoil padomul CHyoOeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON YUeOHON paboThI;

- OCBOCHHUE COJIEP’KaHUS JUCLMILINHBL;

- yriayOseHue coiep KaHus U OCO3HaHNWE OCHOBHBIX MOHATUN AUCLIUITIIMHBL;

- HCIIOJIb30BaHME MaTepuajna, COOPaHHOTO U IOJYYEHHOTO B XOJI€ CaMOCTOSATEIbHBIX
3aHATUN U1 () ()EKTUBHON MOATOTOBKU K 3aU€TY.

Buowl éneayoumopnoii camocmoamenvnoii padomul:

- CaMOCTOSITEIbHOE U3yUEHUE OTJCIIbHBIX TEM JUCLHUILINHBL;

- MIOJArOTOBKA K IPAKTUYECKUM 3aHATUSAM;

- 0o(opMIIEHHE OTYETOB I10 BBIITOJIHEHHBIM NIPAKTUYECKUM paboTaM;

JUis  BBINOJHEHHs JIIOOOr0 BHJAA CAMOCTOSTENIbHOM paboThl HEOOXOAMMO MPONTH
CJIEIyIOIINE ITalbL:

- OTIpeIeICHUE LIETH CaMOCTOATEIbHOM PadoThI;

- KOHKpeTH3alus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOD aJIeKBaTHOT'O crioco0a JAeCTBYS, BEAYILEro K PEIICHUIO 3a/1a4H;

- IUIAaHUpOBaHHUE pabOTHl (CAaMOCTOSTENPHOW MM C IOMOMIbIO MpernojaBaTens) Hal
3a/laHuEM;

- OCYIIECTBIIEHHME B TMPOIIECCE BBHIMOIHEHHS] CaMOCTOSITENILHON paboThl CaMOKOHTPOJIS
(TPOMEXKYTOYHOTO ¥ KOHEUHOTO) Pe3yJIbTaTOB padOThI M KOPPEKTUPOBKA BBIOIHEHHS PabOTHI,

- pednekcus;

- IIpe3eHTalus paboThI.

7 DOoHJ OLEHOYHBIX CPEACTB

B nporecce oO0ydeHUsT UCTIONIB3YIOTCS CIEAYIONMINE OIIEHOYHBIE (hOPMBI CAMOCTOSITEIIbHON
paboThI CTYJICHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUYHBIX
aTTecTalui

- 3aIIUTHI TaOOPaTOPHBIX PadoT;

- KOHTPOJIbHBIE Pa0OTHI;

- 3a4€T;

- DK3aMEH.

Ol11eHOUHBIE CPE/ICTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH BKJIIOUAIOT KOHTPOJIbHbIE
3aJIaHusI TI0 TTPAKTUYECKUM padoTaM MHANBUAYAITBHO I KaKI0TO 00y4aromerocs.

B pesynbrare ocBOCHUS AUCIUIUTHHBI (MOIYIIs) GOPMUPYIOTCS CIASAYIOIMINE KOMITICTCHITHH:



13

Kon HaumeHoBaHHe KOMIIETEHIIMH BBIIYCKHHKA
KOMITETEHIIUH
Crioco0OeH BBIMOIHATH pacueT U NPOEKTUPOBAaHUE JIeTaleil, y3/I0B U
K-1 YCTPOMCTB PaJUOTEXHUUECKUX CUCTEM B COOTBETCTBHH C TEXHUYECKUM
o 3alaHMEM, B TOM YHUCJIE C UCIIOIb30BAHUEM CPEICTB aBTOMATU3ALUU
IIPOEKTUPOBAHUS.

7.1 MeToabl KOHTPOJISI U OLICHUBAHMS Pe3y/JbTAaTOB 00y4eHus!

Hepequb OIICHOYHBIX CPEACTB 110 JUCHUIITIMHE «9.]'IGKTp0HHI)Ie YCTpOﬁCTBa))

/o

Bun xouTpons
pe3yJIbTaTOB
o0OydeHus

HaumenoBanue
KOHTPOJIS
pe3yJIbTaTOB
oOyueHus

Kpatkas xapakTepucTika KOHTPOJIIS
Pe3yJIbTaTOB O0YUYCHHS

Texymmui

3amura
nabopaTtopHoOit
paboThI

JlaGopaTopnas ~ paborta
KaXJIbIM  CTYJCHTOM.
OTYET CTYJICHT CHaeT
MpernoAaBaTeNio Ha TMPOBEPKY B 3apaHee

YCTaHOBJICHHBIN IIpu mposepke

BBITIOTHSCTCS
WHIMBUIYJTBHO
OdopmeHHBIH

CPOK.

npenojaBaTesb  OICHWBAaeT  KayeCTBO
oOpMIICHHS, TIPABWILHOCTh PACUETOB H
BBIBOJIOB. K 3amuTe mabopaTtopHOi paboThI
JIOITy CKarOTCS

CTYJICHTHI, KOTOpBIE

BBITIOJIHWIKW ~ paboTy,  odopMuiIn B
COOTBETCTBUH C TPEOOBAaHHUSAMHU OTYET O
1abopaTOpHOI paboTe M MPEeIOCTaBUIIN €r0
K 3amuTe. Kaxaomy cTyneHTy 3amaercst He
MeHee 3-X BOIIPOCOB Ha TeMy J1abopaTOpHOU
paboTsl. Jlanee mpoBOANTCS 3alIUTa OTYETA
KQKIBIM CTYJICHTOM WHAWBHIYaJbHO B
dbopmare
BOITPOCA).

"Bompoc-oTBeT"  (3amarotcs 3

Texymui

KonTponsHas
pabora

KOHTp OJIbHas pa60Ta BBIINMOJIHACTCA
KaXXIbIM

KontponbsHast pabora cocTouT H3 TpEX

VHAUBU1yaJIbHO CTYJEHTOM.
3aJaHuil o teMe paszena. IIpu mposepke
IpenoAaBaTesb OLUEHUBAET NPABUIBHOCTD
MIPOU3BEICHHBIX PACUETOB.

Texymun

CemectpoBas
pabora

CemectpoBas paboTa HpPOBOJUTHCA B 5-M
CeMecTpe OYHOH (OPMBI U B 7-M CEeMECTpe
3204HOM (opmbl 00yueHus. OOyyaronuiics
B TEYCHUE

CCMECTpPa CaMOCTOATCIILHO

BBIIIOJHACT PSAJ  3aJaHUd 10  TeMaMm
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cemecTpa. CemecTpoBasi paboTa COCTOUT U3
8 3amau.

[IpoMexkyTOUHBII

3auéT

3aueT mpoBOIUTCS B MUCbMEHHOU (opme. B
aynutopun Haxoautcs IIpomexyrtouHas
aTTecTanus oOydJaromuxcs B popMe 3auera
MPOBOAUTCA IO PE3yJIbTaTaM BBIMOTHEHUS
BCEX BHJIOB y4ueOHOMH paboTHI,
NPEIYyCMOTPEHHBIX YUYEOHBIM IUIAHOM I10
JAHHOM AMcUuIUIHE (MOIYJII0), TIPU 3TOM
YUUTBHIBAIOTCS ~ PE3YyJbTaTbl  TEKYLIETO
KOHTpPOJISI ~ YCIIEBAEMOCTH B  TEUYECHHE
cemectpa. OIlCHKAa CTENEHU ITOCTHUKECHUS
oOy4armuMucs IUTAHUPYEMBbIX
pe3ynbTatoB OOy4eHHsS 10 JUCIUILIUHE
(MOynI0) TPOBOAMTCS TpENojaBaTeseM,
BEIyIIMM  3aHATUA 1O  JUCLUUIUIMHE
(MO I0) METOAOM 3KCIEPTHOM OLIEHKH.
IIo uToram mpoMeKyTO4HON aTTECTALUU T10
JucuuIiiHe  (MOAYJII0)  BBICTaBIISIETCA
OLICHKA «3aYTEHO» WJIU «HE 3aYTCHO».

3auer mnpoBOAUTCA B (PopMe YCTHOTrO
ompoca. B ayautopun = HaxomuTcs
npenoAaBaTens U He Oosee 15 denmoBek u3
yHcla CTyJIeHToB. Bo Bpems mpoBeneHUs
3a4eTa UX y4YaCTHHKAM 3aIpeliaeTcsi UMETh
npu cebe U MCIONB30BaTh CPEACTBA CBS3U
(coToBbie TenedoHbl, MUKPOQOHEI U TIp.). B
cocTaB OmieTa BXOJIUT TPU TEOPETUUECKUX
BOIpOCa, OTBET Ha OWJIET MPOXOAUT C
MpeIBapUTEIBHON MOATOTOBKOM 10 MHUHYT.
KonnuecTBO NOMOTHUTENBHBIX BOMPOCOB —
HE Oozee JBYX. KomuuecTBo
JIOTIOJIHUTENBHBIX BOIIPOCOB 3aBHCHUT OT
IIOJIHOTBI OTBETA, IPEACTABIECHHOIO JJIf
oneHuBanus. JlmurenpHOCTh 3auvera 30

MHUHYT.
K MPOMEKYTOUHOMN aTrTecTanuu
JIOITY CKarOTCS TOJIBKO CTYJEHTHI,

BBITMOJTHUBIINME BCE BUIBI YUeOHON paboThI,
peyCMOTPEHHbIE paboueil mporpammoit
MO IUCLMILIUHE.

[IpomexyTouHbIH

OK3aMeH

[IpomexxyTounas arrecTanus
oOydaromuxcst B (opme  dK3amMeHa
TPOBOJUTCS IO PE3yJIbTaTaM BBHITIOJTHEHUS
BCEX BHJIOB y4eOHOMH paboTHI,




15

MPEyCMOTPEHHBIX YUYEOHBIM IUIAHOM TIO
JAHHOM NUCUMIUIMHE (MOAYJIO), MPU ITOM
YUYHUTBIBAIOTCS

pe3yabpTaTbl  TEKYLIEro

KOHTPOJISI ~ YCIIEBAGMOCTH B  TCUCHHE
cemectpa. OIICHKAa CTENEHU IOCTHUKCHUS
00yYaroMMMHUCs TUTAHUPYEMBIX
pe3yJbTaToOB OOYYCHHs 110 JTUCIHMILIHNHE
(MOynI0) TPOBOAMTCS TpENoaBareseM,
BEAYIUM  3aHATHS 1O  JAUCLHUILIIMHE
(MOIyNI0) METOJOM SKCIIEPTHON OILICHKH.

IIo uToram mpoMeKyTO4HON aTTECTALUU T10

qucuuIiiHe  (MOAYJII0)  BBICTaBIISIECTCA
OLICHKA «OTJIINYHOY, «XOpOILIOY,
«YIIOBJICTBOPUTEILHOY W
«HEYIOBIICTBOPUTEIHHOY. DKk3amMeH

IPOBOIUTCS B YCTHO#H (hopme. B aymuropun
HAXOJUTCS TMpernojaaBareib U He Ooinee 5
YeJIOBeK M3 YHCJIa CTYICHTOB. Bo Bpems
NPOBE/ICHUS HSK3aMEHA €ro y4acTHUKaM
3ampeniaercs cebe wm

HCIIOJIB30BaTh CpPECACTBA CBA3H (COTOBLIG

UMETh  TIpH
teneonbl, MUKpohoHbI U 1p.). CTyaeHty
BbIJaeTCd OWJIET C Tpemsl BOIPOCAMH.
KonndecTBO 1OMOJHUTENBHBIX BOIPOCOB —
HE Oonee JBYX. Konuaectso
JIOTIOJTHUTEBHBIX BOMPOCOB 3aBUCHUT OT
TOJTHOTHI OTBETA CTyAeHTa. [|MTenbHOCTh
(120 mumnuyt). K
MPOMEKYTOYHOM aTTECTAI[H JIOITyCKAFOTCS

JK3aMeHa 2 daca
TOJIBKO CTYJIGHTI)I, BBITIOJIHUBIIINEC BCEC BUbI

y4eOHOM  paboThl,  MPEAYCMOTPEHHBIC
paboueil mporpaMMod IO JUCIMILIHNHE
«DNEKTPOHHBIE YCTPONUCTBA» (BBITOIHIIN U
YCHEIIHO  3allUTUIM  JTabopaTopHbIE,
KOHTPOJIbHBIE ~ pabOTBl U pacyeTHo-

rpadudeckue paboThl)

7.211Ikaja ¥ KPUTEPUH OLIECHUBAHUS Pe3yJIbTATOB 00y4eHUsI

IlokazaTeneM olleHMBaHMS KOMIECTEHIIUN Ha PAa3JIMYHBIX STallaX UX (bOpMI/IpOBaHI/IH SABJIACTCA

JOCTIKEHUE 00yYaloUIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHHS M0 JUCIUIUIMHE (MOJIYJIIO).

Kpurepum oueHuBaHust

Iloka3zarenn 5 3 4 5
3HATH: OO0yuaromuiics OO0yuaromuiics Ob6yuatommmiics OObyuaronuiics
OCHOBHBIE CXEMBI JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
JJIEKTPOHHBIX MI0JIHOE OTCYTCTBHUE HEIoJIHOe YaCTHYHOE TIOJIHOE




16

YCTPOICTB, UX
COCTaBHBIE YacTH U
¢busnyeckue
MIPUHIINIIBL HA
KOTOPBIX
OCHOBBIBACTCA UX
paboThl; YCTPOHUCTBO
OCHOBHBIX
JJIEKTPOHHBIX
AHAJIOTOBBIX U

LIU(POBBIX YCTPOHCTB.

HJIA HEJOCTATOYHOE
COOTBETCTBHE
CIENYIOUIUX 3HAHUMU:
OCHOBHBIE CXEMBI
AIEKTPOHHBIX
YCTPOUCTB, UX
COCTaBHBIC YaCTHU U
¢bu3nyeckne
TIPHUHITUTIEI HA
KOTOPBIX
OCHOBBIBAETCS UX
paboTHI; YCTPOWCTBO

COOTBETCTBHE
CJEeYIOUINX 3HAaHUM:
OCHOBHBIE CXEMBI
AIIEKTPOHHBIX
YCTPOMICTB, UX
COCTaBHBbIC 4YaCTU U
(usnueckne
IIPUHIUIIBI HA
KOTOPBIX
OCHOBBIBACTCS UX
pabOoTHI; YCTPOWUCTBO
OCHOBHBIX

COOTBETCTBHE
CJIEIyIOIIMX 3HAHUM:
OCHOBHBIE CXEMBI
JIEKTPOHHBIX
YCTPOICTB, UX
COCTAaBHBIC YaCTH U
¢busnueckne
IMPUHIUIIBI Ha
KOTOPBIX
OCHOBBIBAETCA UX
paboThI; YCTPOHCTBO
OCHOBHBIX

COOTBETCTBHE
CIEeYIOUINX 3HaHUM:
OCHOBHBIE CXEMBI
AIIEKTPOHHBIX
YCTPOMCTB, UX
COCTaBHBbIC 4HaCTHU U
(usnueckue
IIPUHIUIIBI HA
KOTOPBIX
OCHOBBIBACTCS UX
paboTHI; YCTPOWCTBO
OCHOBHBIX

OCHOBHBIX JNIEKTPOHHBIX JNIEKTPOHHBIX 3NEKTPOHHBIX
3NIEKTPOHHBIX AHAJIOTOBBIX QHAJIOTOBBIX H AHAJIOTOBBIX
AQHAJIOTOBBIX U MU(PPOBBIX YCTPOUCTB. | MUPPOBBIX YCTPOUCTB. | MUPPOBBIX
uPOBBIX yCTporcTB. | [omyckarores Homnyckatores YCTpPOMCTB.
3HA4YNUTEIIbHBIC HE3HAYUTEIbHbIC CoOogHO
OIIUOKH, IPOSIBIIACTCS] | OIIHOKH, HCTOUHOCTH, | OTIIEPHPYET
HEJIOCTATOYHOCTD 3aTPYyIHEHHUs IIpU NPUOOPETEHHBIMU
3HaHPII>1, 1o psany AHAJIUTUYCCKUX 3HAaHUAMU.
MoKazaTeJieH, olepanmsIx.
oOyJaronmics
UCIIBITBIBACT
3HAYHUTEIIbHBIC
3aTpyAHCHUS TIPH
OIIepHPOBAHUH
3HAHUSIMU TIPU HX
HepeHoce Ha HOBEIE
CUTYAIUU.
YMeETh. OO0yyaronuiics He OO0yyaromuiics OOyuatoruiics OO0yyaromuiics
YUTATh U YMEET HUJIU B JIIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
aHaIM3UPOBAThH HEJIOCTaTOYHO HEToJTHOE YaCTHYHOE MOJIHOE
JNIEKTPUYECKHE CTETICHH YMEET: COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
CXEMBI, IPOBEPSITH YHUTATh U CIIEAYIONINX YMEHUH: | CIEIYIONIMX YMEHHH: | CIEAyIOIINX
KOPPEKTHOCTD U aHaJIM3MPOBaTh YUTATh U YUTATh U YMEHHH:
6e301acHOCTb IIEKTPUUECKHE aHAJIM3UPOBaTh aHAIN3NPOBATH YHUTATh U
TIOTKITIOYEHUS CXEMBI, TPOBEPSITH JNEKTPUIECKHE JIIEKTPUYECKHE aHAJIM3UPOBaTh
IIEKTPOHHBIX KOPPEKTHOCTH U CXEMBI, TPOBEPSITH CXEMBI, IPOBEPSITH JIIEKTPUUECKHE
YCTPOMCTB B CXEMax, 0e30macHOCTb KOPPEKTHOCTh U KOPPEKTHOCTh H CXEMBI, IPOBEPATH
HCIIOJIb30BATh MOAKITFOUCHUS 0e30macHOCTb 0e3011acHOCTh KOPPEKTHOCTh U
CIICIIMANIM3UPOBAHHOE | DJIEKTPOHHBIX MOAKITFOUCHUS TIOAKIIFOYCHUS 6e30MmacHOCTb
porpaMMHO€C yCTpOﬁCTB B CXEMax, QJICKTPOHHBIX OJICKTPOHHBIX IIOAKJIIFOYCHU ST
obecrieueHue st UCIIOJIb30BaTh YCTPOMCTB B CXeMax, YCTPOMCTB B CXEMaX, AIIEKTPOHHBIX
CXEMOTEXHHUYECKOTO CHELUaTM3UPOBAHHOE | MCIIOJIb30BAThH HCIIOJIb30BATh YCTPOMCTB B CXEMax,
MIPOECKTUPOBAHUS U IPOrpaMMHOE CHEUUaI3UPOBAaHHOE | CIICHMAIN3UPOBAHHOE | HCIOJIb30BATH
oopmnenns obecrieueHue s POrpaMMHOE MIPOTrpaMMHOE CrHeUUaIM3uPOBAHHO
9KCIUTYaTalMOHHOM CXEMOTEXHUIECKOTO obecrieueHne Juis obecrieueHne Juis € TIpoTrpaMMHOe
JIOKYMCHTALIH, MIPOCKTUPOBAHUS U CXEMOTEXHUYECKOTO CXEMOTEXHUYECKOTO obecrieueHne Juis
odopmieHns MIPOEKTUPOBAHUS U MIPOEKTUPOBAHUS U CXEMOTEXHUYECKOTO
IKCIUTYaTalJHOHHOM odopmiteHHs ohopmMITeHHS NPOEKTHPOBaHHUS U
JOKYMEHTALIH. 9KCILTyaTallIOHHOM 9KCILTYaTaIHOHHOM oopmiteHHs
JOKYMEHTALHH. JOKYMEHTALHH. IKCIUTYyaTAlJHOHHOM
Jonyckarorcst ‘YMeHust 0CBOEHBI, HO JIOKyMEHTalVH.
3HAYUTEIIbHbIC JIOMYCKaroTCs CBoboaHO
OIIUOKH, TIPOSIBIIACTCS | HE3HAYUTEIILHBIC ornepupyer
HEI0CTaTOYHOCTh OLIMOKH, HETOYHOCTH, | MPHOOPETEHHBIMH
YMEHUM, 110 pary 3aTPYAHEHHUs IIpU YMEHUAMU,
HOKa?:aTeﬂeﬁ, AHAJIMTHUYCCKUX MMPUMCHSACT UX B
oOyyJaromuics OllepalMysX, IEPeHOCe | CUTYalHsIX
UCTIBITBIBAET yYMEHHH Ha HOBBIE, MOBBIIIEHHOH
3HAYUTEJIbHBIE HecTaHJapTHbIE CJIO’KHOCTH.
3aTpYAHECHUS IPH CHTYaLHH.
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OTIEPUPOBAHUH
YMEHHSIMHU TIPH X
MEPEHOCE HAa HOBBIE
CHUTYalIH.

BJIAJETh: OObyuaronuiics HE
HaBBIKAMH Pacuéra u BJIaJIEET WU B
MPOCKTHUPOBAHUS CXEM | HEJIOCTaTOYHOMN

C UCIOJIb30BaHUEM
3JIEKTPOHHBIX
YCTPOICTB,
pa3paboTKy miaHa
WCTIBITAHUN W aHAITH32a
JNIEKTPOHHBIX
AHAJIOTOBBIX H
IU(POBBIX YCTPOHCTB
U CXEM.

CTEIICHHU BIIaJIeeT
HaBBIKaMU pacyéTa u
MIPOEKTUPOBAHUS CXEM
C UCTIOJIb30BaHUEM
INEKTPOHHBIX
YCTpPOMCTB,
pa3paboTKy 1mIaHa
UCTIBITAaHUN M aHAJIN3a
IIEKTPOHHBIX
AHAJIOTOBBIX U
IUPPOBBIX YCTPOHCTB
U CXeM.

OObyuaronuiicsa B
HEJIOCTaTOYHOM
CTETICHHU BIIA/ICET:
HaBbIKaMU pacyéTa u
MPOEKTUPOBAHHS CXEM
C MCIOJIE30BaHUEM
JJIEKTPOHHBIX
YCTPOWCTB,
pa3paboTKy ImIana
WCTIBITAaHUH M aHAIH3a
3JEKTPOHHBIX
AHAJIOTOBBIX U
U(PPOBBIX YCTPOHCTB
U CXEM.
OO0yyaromuiics
UCIIBIThIBACT
3HAYUTCIIbHBIC
3aTpyJHEHUs pU
MPUMEHEHUU HAaBBIKOB
B HOBBIX CHTYaI[HSX.

Ob6yqatommiics
YaCTHYHO BIIAJICET:
HaBbIKaMU pacyéra u
POEKTUPOBAHHS CXEM
C HCIIOJIb30BaHUEM
JJIEKTPOHHBIX
YCTPOICTB,
pa3paboTky miaHa
WCTIBITAaHUH M aHAJIH32a
JIEKTPOHHBIX
AHAJIOTOBBIX U

(P POBBIX YCTPOUCTB
U CXEM.

HaBwiku ocBOGHEI, HO
JIOITyCKaroTCA
HC3HAYUTCIIBHBIC
OIIMOKHU, HETOYHOCTH,
3aTpyIHEHUsS MIPU
AQHAITUTHYECKUX
olleparmsx, mepeHoce

OObyuaronuiicsa B
MTOJTHOM 00BeMe
BJIAJICET:

HaBBIKaMU pacyéTa u
MIPOESKTUPOBAHUS
CXEM C
UCIIONB30BaHUEM
JIEKTPOHHBIX
YCTpPOMCTB,
pa3paboTKH IIaHa
WCIBITAaHUN U
aHanm3a
AIIEKTPOHHBIX
AHAJIOTOBBIX U
U(PPOBBIX
YCTPOMCTB U CXEM.
CBoboaHO
MPUMEHSET
MOJTyYCHHBIC HABBIKH
B CUTYAIIHIX

YMEHUH Ha HOBBIE, MOBBIIIEHHOH
HECTaHJapTHHIE CJIO)KHOCTH.
CUTYAaIHH.

IlIkajna oneHUBaAHUS l'lpOMe)KyTO‘lHOﬁ arreCTanmm: 3K3aMcEeH

IITxana oneHUBaHUA

Onucauue

OT1ian4HO

BrimonHeHs! Bce BBl yueOHON paboThl, MPeAyCMOTPEHHbIE yUEOHBIM
wi1aHoM. CTyleHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUMN, YMEHMI,
HaBBIKOB IMPHUBEACHHBIM B TaOMUIaX MOKa3aTelsiM, ONEepUpyeT
npruoOpeTeHHBIMU 3HAHUSIMU, YMEHUSIMH, HABbIKAMH, IPUMEHSET UX B
CUTYallUsX TOBBIINIEHHON CII0)KHOCTH, HE HCIBITHIBACT 3aTPyIHEHHI
IPU AHAIMTUYECKUX ONEpaLUsAX, NEPEHOCEe 3HAHUUM M yMEHHM Ha
HOBbIE, HECTAHJAPTHbIE CUTYAIIHH.

Xopomo

BrinonHeHs! Bce BUIbI yueOHOM pabOThI, IPEyCMOTPEHHbIE YUeOHBIM
wiaHoM. CTyZIeHT JA€MOHCTPUPYET YaCTHYHOE COOTBETCTBHE 3HAHUIA,
YMEHH, HaBBIKOB IIPUBEIEHHBIM B Ta0JINLIAaX [TOKA3aTENSIM, OTIEPUPYET
nproOpEeTeHHBIMU 3HAHUSIMU, YMEHUSAMH, HaBbIKAMH, IPUMEHSET UX B
CUTyalUsX TOBBIIIEHHON cnoxxHOCTH. [lpm 3TOoM Moryt OBITH
JIOIyIIEHbl HE3HAUYNUTENIbHbIE OINOKH, HETOUHOCTH, 3aTPyAHEHUS IPU
AQHAINTUYECKUX ONepalusiX, NEpeHOCce 3HAHUI U YMEHUH Ha HOBBIE,
HECTaHJAAPTHbHIE CUTYALIUH.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

BrinonHeHs! Bce BUIbI yueOHOM pabOThI, IPEyCMOTPEHHbIE Y4eOHBIM
wi1aHoM. CTyZIeHT JEMOHCTPHUPYET HEIOJIHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB TMPHUBEICHHBIM B TaOIWIaX IOKa3aTelsiM,
JIOMyCKAlOTCA 3HAUMUTENIbHbIE OLIMOKM, TPOSBISAETCS OTCYTCTBUE
3HaHUM, yMEHUH, HABBIKOB 10 PsAly ITOKA3aTeJIEH, CTYJEHT UCIIBITHIBACT
3HAUUTENIBHBIE 3aTPyJHEHHMsS TpU ONEPUPOBAHMU 3HAHMSAMH MU
YMEHUSIMH MPU UX IEPEHOCE HA HOBBIE CUTYALINH.

HeynosnerBopurenbHoO

He BbmonHeH oauH wiu Oonee BHUAOB y4eOHOW  paboThI,
MPEyCMOTPEHHBIX y4eOHBIM IIaHOM. CTyJeHT JEMOHCTPHPYET
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IIOJIHOE OTCYTCTBHE MWJIM HEAOCTaTOYHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB IMPHUBEICHHBIM B Ta0IuIaX IOKa3aTelsiM,
JIOITyCKAIOTCA 3HAUMUTENIbHbIE OLIMOKH, MPOSBIAETCS OTCYTCTBUE
3HaHUM, YMEHUM, HABBIKOB 110 sy IOKa3aTeled, CTYyIeHT HE MOXKET
ONEpUPOBATh 3HAHUSAMU M YMEHUSMHU IIPU UX IEPEHOCE HA HOBBIC
CUTyaluH.

IIkana oueHUBaHUS MPOMEKYTOYHON aTTECTALMHU: 324ET

[IIxana onieHnBanus

Onucaunue

3auteHo

BrinonHeHsl Bce BUABI yueOHOU paboThl, MPEyCMOTPEHHBIE YUeOHBIM
maHoM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBHME 3HAHWM, yMEHUH,
HaBBIKOB TPUBEJICHHBIM B TaOJMIIAX IOKa3aTelei, omepupyer
MPUOOPETEHHBIMH 3HAHUSMU, YMEHUSIMU, HABBIKAMU, IPUMCHSIECT UX B
CUTyallUsiX TOBBIIICHHON cioxHOCcTU. [Ipu 3TOM MoOryT OBITh
JIOTTYIICHBI He3HAYUTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYyIHEHUS TPU
AQHAJIMTUYECKUX OIlepalusx, NepeHoce 3HAHWKW U YMEHUW Ha HOBBIE,
HECTaHJAPTHBIE CUTYALIMH.

He 3auteno

He BeimosHeH oauH wium  Oosnee BHUJIOB y4yeOHOW  paloOTHI,
MPEeIYCMOTPEHHBIX y4eOHbIM 1UaHoM. CTYIeHT JeMOHCTPUPYET
MOJTHOE€ OTCYTCTBME MWJIM HEIOCTaTOYHOE COOTBETCTBUE 3HAHUA,
YMEHUH, HaBBIKOB TIPUBEJACHHHIM B Ta0NHMIax IMOKa3aTessM,
JIONYCKAIOTCA  3HAYUTENbHbIE OIIMOKM, TPOSBIAETCS OTCYTCTBHE
3HaHUM, YMEHHI, HABBIKOB 110 PSAY IOKAa3aTelei, CTYyJEHT HE MOXET
ONEpUPOBATh 3HAHMSIMU M YMEHHSIMHM IPH UX IEPEHOCE Ha HOBBIE
CHUTYaIIHH.

IIkana oueHUBaHKUS TEKYIIEro KOHTPOJIA

HaunmenoBanue
KOHTPOIIA [Ikana oueHUBaHUS Onucanue
pe3yJIbTaToB
o0y4eHus

Brmonnenue n | 3auteHo: HabpaHo 2 u 6omee 6aIoB B  kauectBe ¢dopm  Tekyiero
3aIuTa Hesauteno: Habpano 1 1 MeHee 0aliOB | KOHTPOJISI ~ 3HAHUW  CTYJCHTOB
nabopaTopHOI HCIIONTB3YIOTCS OTYETHI o
paboTtsl o TeMe | Kputepuu onieHuBaHUS 1ab0paToOpHBIM pabotam. K
OO0mui Oamn npu OIICHKE | BBIMOJHEHUIO DKCIIEPUMEHTATBLHOMN
CKJIQ/IBIBAETCS u3 CIEQYIOIUX | YacTU  J1abopaTopHO  pabOThHI
MTOKa3aTeNen: JIOITY CKarOTCSI CTYJICHTBI,
- IPUBEACHBI METOJNKH OLIEHKH MOJITOTOBUBIIIHE MPOTOKOIIBI
TEXHOJOTMYECKHX mapaMeTpoB — 1 BBITTOJIHEHUS nabopaTopHoOit
6amn pabotsl. [IpoTokomns! odopmIisroTCs
- BBIBO/IBI JIOTHYHBI M1 OOOCHOBaHBI — 1 | B COOTBETCTBMM C TpeOOBaHUSIMHU
Oamn METOAMYECKUX YyKa3aHUW Kadeapsl.
- obopmieHue paboTsl cooTBeTCTBYEeT | OTueT 1O J1abopaTopHO paboTe
TpeboBanusM — 1 6amt COJIEP’)KUT TIPOTOKOJ IPOBEIEHUS
- pacueTHas U rpadudeckas 4acTh nabopaTopHOH pabOThI, pacyeTsl,
BBITIOJTHEHBI BEpHO — 1 Gamn rpaguueckyl0  4acTh,  BBIBOJIBI.

3ammrTa OT4YeTa MO JIAOOPAaTOPHOU
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pabore OCYIIIECTBIISCTCS
WHIWBUIYAIBHO. Crynentom
npeaocTaBuseTcss  oOpMIICHHBIN
oruer. OleHUBaeTCS  KayeCTBO
odopmIIeHHS], MPaBUILHOCTh
pacueToB u BbIBOJOB. CTy/JICHTHI HE
BBITIIOJTHUBIIINE 1a00paTOPHYIO

paboTy K 3aIlIUTe HE JOMYCKATCS

KontponbsHas
paborta

OTtnnyHo - PaboTa BBICOKOTO
Ka4yecTBa, YPOBEHb BHITIOTHEHUS
OTBEUYaeT BCEM TPEOOBAHUSM,
TEOpPETUYECKOE COAepKaHue Kypca
OCBOCHO ITOJTHOCTHIO, 6€3 POoOeIIoB,
HE00XOIMMBbIE IPAKTUIECKHE HABBIKU
paboThl C OCBOGHHBIM MaTEPHAIOM
c(opMHpOBaHBI, BCE
[IPelyCMOTPEHHBIE POTrpaMMOi
o0ydeHus ydaeOHbIe 3aJaHus
BBITIOJTHEHBI, JINOO HEKOTOPHIE U3
BBITOJIHEHHBIX 33JJaHUN COJIepKaT
HE3HAYUTENIbHbIE OIINOKU

Xopomio - YpOBEHb
paboThl  OTBEYaeT
OCHOBHBIX TpeOoBaHUil,
TEOPETUYECKOE COJIep)KaHHue Kypca
OCBOEHO YaCTHYHO, HO TPOOENbI He
HOCST CYLIECTBEHHOT'O  XapakTepa,
HEOOXO/IMMBIEC MPAKTHYECKHE HABBIKU
paboThl ¢ OCBOEGHHBIM MAaTepHAIOM B
OCHOBHOM C(hOPMHUPOBAHBI, HEKOTOPHIE
BUIBl  3aJaHUN  BBIMIOJNIHEHBI  C
OIINOKaMHU.

Y 10BNETBOPUTENBHO -

Teoperuueckoe cojlep)aHue Kypca
OCBOGHO YaCTUYHO, HEOOXOAMMBbIE
NPaKTUYECKHEe HaBBIKM pPAaOOTHI HE
c(hopMUPOBAHBHI, OOJILIITUHCTBO
MPEIyCMOTPEHHBIX POrpaMMoit
3aJaHUil ~ HE  BBINOJIHEHO;  TPHU
JOTIOTHUTEIIPHONH  CaMOCTOSITETTbHOM
paboTe Hajg MaTepualoM  Kypca
BO3MOXKHO  TIOBBIIICHHE  KadecTBa
BBITIOJTHEHHSI YYEOHBIX 3aJJaHH.
HeynosnerBopurenbHo -
TeopeTtnueckoe copepxaHue Kypca He
OCBOEHO, HEOOXOJUMbIE MPAKTUYECKUE
HABBIKM palOTHl HE C(HOPMHUPOBAHBI,
[IpeyCMOTPEHHBIE IIpOorpaMMon
3aJJaHusl HE BBITTOJHEHBI

BBITIOJTHCHHSI
OOJILIITUHCTBY

3amuTa TeMbl BKIIOYACT PEIICHUE
3a1a4 B ay,Z[I/ITOpI/II/I B TCUCHHC
OJIHOM Maphl U IPOXOUT IOCIIC
U3YYCHUS COOTBETCTBYIOIIECTO
paszzena. buiersl cocTosT U3 3a1ad,
ITIO3BOJJIAOIIUX OILICHUTH
c¢(hOpMHUPOBAHHOCTH KOMITETCHITHH.
Ha otBetn! oTBOAUTCS 1,5 yaca.
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7.301eHOYHbIE CPEACTBA

7.3.1 Texymuii KOHTPOJIb

KonTtpoubnas padora Nel

1. YopocTtuTs GyHKIHIO, MTOTB3YSCH alreOpoil JIOTHKH.

2. CocTaBUTh TaOJIUIYy HCTUHHOCTH.

3. Pazpaborath QyHKIIMOHATBHYIO AJIEKTPUIECKYIO cXeMy Ha 0a30BbIx anemenTtax (M, NI,

HE).

KonTtpoubnas padora Ne2

1. CocraButs CJJH® n CKH® 151 3a1aHHON QyHKIUU

2. Yopoctuth QpyHkiuio ucnonb3ys Kaprer Kapuo

3. Pa3zpaboraTh (yHKIHMOHAIBHYIO 3JIEKTPHUECKYIO cXeMy Ha 0a30BbIX anemenrtax (1, NI,
HE).

Tunosbie BONpoCkI AJ1s 3a1UTHI J1a0OpPaTOPHBIX padoT

Jlabopamopnas paboma Nel

1. B kakux ciayyasix BO3HUKAIOT HECUHYCOMJIAIbHbIE TOKU U HANPSKEHUs ?

2. Yro Takoe rapMOHUKHU HaNpsyKEeHUs?

3. Kakue ¢popmbl CUTHAIOB BBl 3HAaeTE, KAKUMHU YPAaBHEHUSIMU OHU OMKCHIBAIOTCA?
4. B yeM 3aKJII04al0TCs OTIMYUS YETHON U HeUeTHON (QyHKLUI?

5. KakoBa mociienoBaTeIbHOCTh pacueTa Ieny HECUHYCOUIaTbHOTO TOKa?

Jlabopamopnas paboma Ne2

1. Yro nonumaercs nox pexxuMmoM nokos? Kak HaspiBaercs Touka Ha BAX

YCUJIMTEIIBHOTO 3JIEMEHTA, COOTBETCTBYIOIIAS 3TOMY pekuMy? Uem

OIIpEAEIAETCS MOJI0KEHUE ITON TOUKH?

2. 3aueM Ha/10 CTaOMIM3UPOBATh pekuM Nokos? Kakue cmocoObl crabmin3anuu Bbl 3HaeTe?
Kakue U3 HUX NpeanoYTUTENbHb] U ToUeMy?

3. Kakue nernm MexxkackaaHo# CBs3H BbI 3HaeTe? CpaBHHUTE UX MEXTYy COO0MH?

4. CpaBuure nuddepeHnanbHbIi yCUIUTEIbHbIN KacKal ¢ yCUIIUTEIbHBIM KackagoMm O3.

5. Kakue kiaccel paboThl yCHIIUTENBHBIX 2JIEMEHTOB Bbl 3HaeTe? CpaBHUTE HX.

Jlabopamopnas paboma No3

1. ITouemy OV siBasiercst 6a30BbIM JIEMEHTOM MHOTUX COBPEMEHHBIX aHAJIOTOBBIX
MHUKPOJIEKTPOHHBIX YCTPOMCTB?

2. [Touemy OV sBiseTcs HCTOUHUKOM HAINPSKEHMSI, yIPABIIEMbIM HaNIPsSHKEHUEM?

3. [JaiiTe onpeneneHus napameTpoB U xapakTepucTuk OY. 3aueM NpoeKTUPOBIINKY
MHUKPORJIEKTPOHHOH anmaparypsl TpeOyeTcs 3HaTh TUIIOBBIE MTapaMeTphl U XapakTepucTuku OY?
Kaxk skcrepuMeHTanbHO ONpEeNeNuTh MapaMeTphl U XapakTepuctuku OY?

4. IlpuBeaure mpuMepbl OpraHU3aluy eNel CMENIEeHHs U 4acTOTHON Koppekuuu 1 OVY.

5. ITouemy Bce OY He HUCIOTHAIOTCS TOJIBKO C BHYTPEHHEN 4aCTOTHOM Koppekuuei? B uem
¢du3uka paboThl KOppeKTUpYIoUHX 1eneil B OY?

Jlabopamopnas paboma Ne4

1. [lepeuncnure OCHOBHBIE XapaKTEPUCTUKH YCUIUTENS] MOLIHOCTH.

2. Hazosure cioco6s! nosbimenust KI1JI nuHeHbIX ycunurenen.

3. CocTaBbTe CXEMY ABYXTAaKTHOTO MOBTOPUTENS HA KOMILJIEMEHTapHbBIX MojeBbix M-
TpaH3UCTOpaXx.

4. Ha3zoBuTE KIIFOUEBBIEC YCUIIMTENIN MOIIIHOCTH: UX JOCTOMHCTBA U HEJOCTATKHU.

5. YTo Takoe yroj OTCEYKH KOJIJIEKTOPHOTO TOKa?
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Jlabopamopnas paboma Ne5

1. CocTaBbTe TaONMIIBI HCTUHHOCTH JUTSl QYHKIIMU TPEX MEPEMEHHBIX, IPUHSB, YTO (PYHKIIUS
paBHa 1, Korja Ba UM TpU apryMeHTa paBHHI 1.

2. 3anumute ypaBHeHue 31oi pyHakmun B CAH®- u CKHD-dopwme.

3. MuHUMHU3UpYHTE NOIYYEHHOE YPaBHEHHUE.

4. Ilepeenute ux B 6azuc M-HE, NJIN-HE.

5. IlocTpoiiTe CTPYKTYPHBIE CXEMBI.

Jlabopamopnas paboma Neb

1. Kakoe koMOMHAITMOHHOE YCTPOMCTBO Ha3bIBACTCS MHPPATOPOM?

2. Hapucyiite ycrnoBHoe rpaduueckoe obo3Hauenue mugparopa. Kak cokpameHHO
ob6o3Hauvaercs mudparop?

3. Kakoii mmudparop Ha3bIBACTCSI MOTHBIM, a KAKOW — HETIOJTHBIM ?

4. B xakom ciyyae BO3HUKaeT HEOOXOAMMOCTh B IPUMEHEHUH Mu(paTopoB ¢
IPUOPUTETOM?

5. KakoBbI criocoObl HapalmuBaHus IKUGPaToOpoB MO KOJIMUYECTBY BXOAOB U BBIXOJIOB U KaK
OHH PEANNU3YIOTCS CXeMOTEXHUUECKHU?

Jlabopamopnas paboma Ne7

1. Kakoe kOMOMHAIIMOHHOE YCTPOMCTBO HA3bIBAETCS ACIIHPPATOPOM?

2. Hapucyiite ycnoBHoe rpadudeckoe obo3naduenue nemudparopa. Kak cokpaiieHHO
ob6o3Hauvaercs nemudparop?

3. OObsICHUTE IPUHIIUII ACHCTBHS Iemudparopa.

4. Ipu pernieHnH Kakux 3a1a4 MU(GPOBOM TEXHUKH HCIIONIB3yeTCs AemurdpaTop?

5. I'me mpuMeHsitoTes mudpatopsl u aemudpatopsi?

Jlabopamopnas paboma Ne§

. UTto Takoe neMyJIbTUILIEKCOP?

. Kakyro norndeckyro (yHKIIHIO BBIIIOJHSAET AEMYIbTHILIEKCOP?
. KakoBO Ha3Ha4YeHUE 1 UCMOJIb30BAHUE BXOAa pa3pelieHuUs ?

. Kakue QyHKIMHM MOXET BBITOIHSITH IEMYJIbTUTLIEKCOP?

. Kakue criocoOb1 HapamuBaHus AeMyJIbTUIIIIEKCOPOB?

. Uto Takoe MyJnbTUILIEKCOP?

. Kakyto nornueckyro QyHKIIHIO BBITOTHSIET MYJIBTHILIEKCOP?

. Kakue QpyHKIMHu MOXeT BBIOTHATH MYJIbTHILIEKCOP?

. Kakue criocoOp1 HapammBaHusi MyJIbTHIUIEKCOPOB?

O 0 1N DN K~ W~

Jlabopamopnas paboma No9

1. Yro takoe Tpurrep? Kakue TUnpl TpUITepOB BaM U3BECTHBI?

2. Hapucyiite cxemy RS-tpurrepa Ha TpaH3ucTOpax, MOSICHUTE NPUHIUI €€ paboThlI.

3. Hapucyiite cxemy cuHxpoHHOro RS-tpurrepa Ha nornueckux anementax. Iloscaure
MIPUHIIUII €r0 paboTHI.

4. Yem onpenensiercs ovictponeiictaue JK-tpurrepa? Haueptuts cxemy JK-tpurrepa Ha
noruueckux aeMmentax "MJIM-HE" u nosicaute npunHuum ero padoTsl.

5. Hapucyiite cxemy npeobpazoBanus JK-tpurrepa B T-Tpurrep

6. B yeM otimmumue JK-tpurrepa ot RS-tpurrepa?

7. Hapucyiite cxemy D-Tpurrepa Ha noruueckux snemeHTax. [loscHute npuHIun padboTsl
D-tpurrepa

8. Hapucyiite cxemy T-Tpurrepa Ha Jlorndeckux sieMmenTax. [loscaure mpuHmumn padots! T-
TpUrrepa



22

Tunosoe 3ajanne HA CEMECTPOBYIO padoTy

1. 17 yCUIIUMTENbHOTO TPAaH3UCTOPHOTO KacKaa:

1. JIns yCMIIMTEeNsHOTO TPAaH3UCTOPHOTO Kackana (puc. 1):

1.1. BeiOpath TpaH3UCTOP MO MPHIOKEHHUIO 1, ONIPEEUTh HANPSOKEHUE UCTOYHUKA
nutanus UlL, paccuntath CONpOTUBIIEHUE PE3UCTOPOB U BHIOPATh MX HOMMHAJIBI 110 NIPHIIOKEHUIO
2.

1.2. Onpenenuts h-nmapamerpst, h113, h213 B paboueii ToUKe TPaH3UCTOPHOTO KACKaa, €Tro
BXOJHOE U BbIx0/iHOE conpoTuieHuss RBX u RBbIX.

1.3. Haiitu amMmmuuTy1p1 HanpspkeHus v Toka 6a3el UOT, 10T, Koo puumeHTs! ycuieHus
Kackaja no Toky, HanpspkeHuto 1 MomrHocTu KI, KV, KP u aMmminty iy Hanps>keHUs MICTOYHUKA
curdana UGm.

1.4. PaccuuTaTh €MKOCTH KOHJIEHCATOPOB, BEIOPATh UX HOMHHAI 110 TIPHIIOKEHUIM 2,3.

2. 3aj1aHa cxema Ha OIepaIlMOHHOM YCHIIHTENIE, HeOOXO0IMMO:

2.1. PaccuuTaTh CONPOTUBICHUS PE3UCTOPOB U EMKOCTH KOH/IEHCATOPOB, BHIOPATh UX
HOMMHAJIBI 10 MPUIIOKEHUSM 2, 3.

2.2. BeiOpatb oneparmonssiid ycunurelnb (OY).

2.3. OnpenenuTs MaKCUMaIbHBIC AMIUIATY 1Bl HCTOYHUKOB CUTHANIA.

3. dns norudeckoit PyHKIIMN HEOOXOAUMO:

3.1. YopoctuTh (pyHKIUIO, TOJIB3YSICh aNreOpoi JIOTUKH.

3.2. CoctaBUTh TaOIUIy HCTUHHOCTH.

3.3. Pa3zpaboTtaTh pyHKUIMOHAIBHYIO SJEKTPUUECKYIO cXeMy Ha 0a30BbIX neMeHTax (U,
WJIN, HE).

Puc 1 HpI/IHI_II/IHI/IaJ'IBHa}I QJICKTPHUYCCKAA CXEMa YCHUIIMTCIIBHOI'O KaCKaaa

Bribepure ucxoHbIe 1aHHBIE U BCEX IMyHKTOB 3a[aHus 10 ABYM IM(pam Baiiero
BapHaHTa.

[To mocnenuelt nudpe:
Tabmmma 1

0 1 2 3 4 5 6 7 8 9

[Tocnennsis mudpa
BapUaHTa
ConpoTtuBieHue
Harpy3ku Ru, 100 | 150 | 180 | 300 | 400 | 500 | 400 | 350 | 370 | 300
OMm
Ammutyaa
HaIpsKEHUs B
Harpyske Unm,
B

05|10 | 15 | 20 | 25 | 225|175 | 125 | 0,75 | 1,0

K nynkry 13amanus
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Cxema Ha OY,
a 0 B r I a §) B r I
PUCYHOK
Koaddumuent
YCWJICHUS TIO
E HaIPSHKEHUTO - - 20 - - - - 40 - -
S | M1 UCTOYHMKA
8 curnana Kuz
(; Hwxusas
2 rpaHuYHAs - - - 50 20 - - - 100 | 75
E’ gactora Fh, I'n
. Bnyrtpennee
COIPOTHBIICHUE
HCTOYHUKA - 40 - - - - 70 - -
curHaina Rez,
KOM
E X a o —~ o o o <‘E o Y
2121212/ 81¢2)3/¢)4
S < | < | £ | g <] < h < < | <
o Jlornueckas X rtl NI = * * < > by -
R S I < I R T -
= + + + N N N + + N N
= IRl =S dIY|E|z
v X | | X | X | %X | X | X | % | %X |X

*IHNPUMEYAHHE. 3nech 1 fanee 4yepTy CHU3Y HY>KHO IOHUMaTh, KaK 3HAaK HHBEPCHUH, T.€. 4epTa

CBEpXY.

A1, A2 — u3 Tabmur 2, 3.
ITo nepBoii nudpe Bapuanra:

Tabmmma 2
[lepBas mudpa BapuanTa 0 1 2 3 4 5 6 7 8 9

BryTpennee conpotnsenue | 444 | 15 | 200 | 300 | 350 | 400 | 450 | 500 | 600 | 700
HCTOYHHKA curHaiia Rg, Om

3agaHus

BuyTpeHHee conpoTuBieHUE
HCTOYHMKA curHaa R, kKOM

=
: MEIEIEIEIEINEIETE
% Jlormueckas pyHKIms A1 & < X X| Xl X X| X X X
o

K nynkry 3K nynkry 2|K nynkry 1
3a/laHus
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[To mocnenueit nudpe Bapuanra:
Tao0muma 3

Mocpemmas muppa |\ 4 | 5 | 3 | 4 | 5 | 6 | 7 | 8 | 9

BapuaHTa
'; - Hxwss
£ =
£ g | Pammweet o5 | 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250
2> 5| wacrorta Fh,
7 I'n
Koaddurment
(:‘ m | YCMNEHHS MO
=
£ 5 | MANPDRCHMIO 99 | 20 | 30 | 40 | 50 | 55 | 45 | 35 | 25 | 15
E’ = Ans
« © | wuCcTOYHHKA
curHazia Kui
e Sl el al |l ol s | > N
> = S~ I~ L N I N A N P
¥ T | Jlormueckas ™, N > N N N N x x >
2= 9 Al IE & X] S S Y Y X
= YHKIHS A2 N N < N c +
E S > > N > > é >\<, > >
™ < | XX N | X | N | 2| X
[Ipoune naHHbIE:
Tabmuna 4
JloCcTyIHbBIE 4YaCTOTHBIE MCKAXXEHUS Ha TPAaHUYHOMN YacTore Mu 1,41
K nysKry 2 3a1amus JluHaMHYecKnil Tuana3oH BBIXOIHOTO 26
HanpspkeHus D, nb
MakcuManbHas TeMreparypa okpyxarormeit cpeast Tw, °C 40

HpI/IHHI/IHI/IaHBHHe QJICKTPHUICCKUC CXCMBbI YCTpOﬁCTB Ha OIICPAIMOHHBIX YCHUIIUTCIIAX

Udy.k
Ud g

.:':,;7_;:: Uﬂ.-’

ik

U7

a) %{i T

a) MHBepTUpYIOMHUI YCHIINTEINb OCTOSHHOTO TOKa, 0) He nHBepTUpPYIOMNN YCHIUTENb TOCTOSIHHOTO
TOKa

0)



25

riée_u L s

B) 73

B) CyMMUpYIOUINH yCHIINTENb TIOCTOSHHOTO TOKA, ') UHBEPTUPYIOLINH yCUIIUTENb
IIEPEMEHHOT0 TOKa

U i

n) He unBepTHpyromumii ycuinTenb NepeMeHHOro ToKa

7.3.2 IlpoMexyTOUHASL ATTECTAIUSA

Bonpocw k 3auémy

1 DnexTpuueckue curHayibl. BpeMeHHOe U CIeKTpaibHOE MPEACTABICHUE IK-1
2. YcuneHue 3JIeKTPUYeCKUX CUTHAJIOB ITK-1
3. AMIuIATYAHasE MOYJISIUS IK-1
4. IMIyIbCHO-KO10Basi MO JISIITUS TIK-1
5. HIupOTHO-UMITYJIbCHAS] MOAYJISALUS I1K-1
6. PunpTpalysi CUTHAJIOB ITK-1
7. Xpanenue u orobpakeHune nHhopMaluu ITK-1
8. IIpeoOpaszoBaHue IEKTPUIECKON YHEPTUH ITK-1
9. O0OpaTHasi CBSA3b B YCWIMTEIBHBIX YCTPOUCTBAX IK-1
10. Bniusiare 0OpaTHOM CBsI3W HA KO DUITMEHT yCUIIeHUs IK-1
11. Briusiurie oOpaTHOM CBsI3U HA HECTAOMJIBHOCTD YCHUITUTEIS IMK-1
12. Bausiavie 0OpaTHOM CBSA3M HA HEIMHEWHBIC HCKAKEHUS U IIYMBI YCHITUTEIIS IK-1
13. Bausinue 0OpaTHOM CBA3M HAa BXOJIHOE U BHIXOJAHOE CONPOTUBIICHUS YCUITUTENS IK-1
14. YcToiuMBOCTh YCUITUTENEH C 00paTHOM CBS3BIO ITK-1
15. KoppekIius 4aCTOTHBIX XapaKTePUCTHUK JiJisl obecnieueHus ycroiunBoctu yeunutens | [TK-1
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16. HpI/IHI_II/IHH IIOCTPOCHMA YCHUIINTCIIbHBIX KACKa10B

17. Ilenu 3a1anusi ¥ CTAOUITU3AIMH PEKUMA TTOKOS

18. DeMEeHTHI CBSI3M YCHIIMTENIbHBIX YCTPOMCTB

19. Onepanmonnsie yeunurenn. Mogenun OY

20. Macmtabupyromuii ”HBEPTHPYIOMIHMIA OTICPAIlMOHHBIN YCUITHTEh

21. Macumtabupyomuii HeMHBEPTUPYIOUIMH ONepallMOHHBIN YCUIIUTEIh

22. CyMMHPYIOITUH onlepaliliOHHbIA YCUITUTEIb

23. BeruuTaromuii onepanMoHHbId YCUIUTEIb

24. nTerpupyronui onepaluoOHHbIA YCUIIUTEIIb

25. Yeuaurenu MOITHOCTH

26. Jlornyeckne PYHKIUU U CIIOCOOBI X IPEJICTABIICHHUS

27. Oynkuust HE, ®yukuus I, Oynkuus U

28. Jlormueckue snementsl M-HE, MJIN-HE

29. CuHTE3 JOTMYECKUX YCTPOMCTB

30. Be1OOp CHCTEMBI JIOTHYECKUX JIEMECHTOB

joum | Youm | Yo | o} |} o} || o | Yo Yo
WWWWNWWZWWWNWWW
T e N e e e T Ty TR TR TN RN TR RN

Bonpocul k skzameny

1. Jlornueckue ypoBHHU, HATPY304HAsI CIIOCOOHOCTh

2. Jlormdeckue 3JeMEHTHI ¢ TPpEMA COCTOAHUAMU

3. BeICTpOIeCTBHE JIOTUYECKHUX IJIEMEHTOB

4. TloMex0yCTOMYUBOCTD JIOTHYECKUX DJIEMEHTOB

5. Yucino BXOIOB JIOTUYECKHUX DJIEMEHTOB

6. CHGLII/IEUIBHBIG THUIIBl JOTHYECKUX 3JIEMEHTOB. JIornueckue 3JeMEHTHI C OTKPBITBIM
KOJIJICKTOPOM

== 1=1=21=214
[N FUN FLN LN RN LN

7. PaCH_II/IpI/ITeJ'II/I qHCJia BXOJOB JIOTHYCCKHX DJICMCHTOB

8. Cxema coryiacoBaHusi YpPOBHEH JIOTHUYECKUX JIEMEHTOB

9. Jlorn4yeckuil 3JIEMEHT ¢ Pa3peIICHUEM 10 BXOAY

10. mudpaTopsl, gemudpaTopsl

11. MyJIbTHUILIEKCOPBI, 1EMYIbTHUILIEKCOPHI

12. Cymmaropsl, [lonycymmaTopsl

13. Beruurarens.

14. IludpoBble KOMIapaTophbl

15. RS-tpurrep, D-tpurrep

16. JK-tpurrep, T-tpurrep

17. Tpurrep IlImutTa

18. HI/I(ppOBLIC CUCTUYUKN HMITYJIBCOB U JACIUTCIN YaCTOTHI CJICIOBAHUSA (I[BOI/I‘-IHBIG
CUYCTUHKH, HeI[BOI/I‘lHBIe C‘IeT‘lI/IKI/I)

N e e i e i il

19. Peructpsl (mapauienbHble, IOCIeI0BaTeNbHbIE, YHUBEPCAIbHbIE)

20. OHOBUOPATOPBI, MYJIBTUBUOPATOPHI

21. YMHOXUTENH, KOMIIApaTOPhl

22. CxeMbl KOHTPOJIsl YETHOCTH

23. ChopmynupyiiTe mpaBHIIO MOCTPOSHU perucTpa capura Ha D-tpurrepax

24. Bp100p CHCTEMBI JIOTHYECKHIX JIEMEHTOB

3321 =31=2132221=2=238 =
RIARIARIR|ARIA RIR|A|R|R|A|R|R|AR|IR|A RIR|ARAIARA

25. Kakrm 00pa3oM perucTphl CIBUTa MOYKHO UCIIONB30BaTh Kak Mpeo0pa3oBaTeln
HOCJIEI0BATENBHOIO KOJA B NapasuIeNIbHbIA U HA000pOT

%:l’:l’:l’:l’:l:l
RIS PN FLN LN N LN FEN

26. Kakoit xapakTepHoil 0COOEHHOCTBIO 001aJaeT epruoIuIecKas [K-1
IIOCJIEI0BATEILHOCTh UMITYJIbCOB HA Bxoae T-tpurrepa?

27. Kaxoii BBIXOJTHOW KOJ YCTAHOBUTCS Ha BBIXOJIaX TPEX, YeThIpex W mstupa3psaasix | [1K-1
CYMMUPYIOIIMX CYSTUMKOB TOCIIE MTOAauu Ha UX cuaxpoBxon 14, 18, 26, 30 ummynbcoB?

28. B yeM oTiIM4re CHHXPOHHOT'O CYCTYHKA OT ACHHXPOHHOT0? IK-1
29. Tlouemy JK-Tpurrep Ha3bIBaeTCsi YHUBEPCAIBHBIM? IK-1
30. Hapucyiite cxemy cunxponHoro RS-tpurrepa Ha norndeckux snementax. Iloscuure | [1K-1

MIPUHITUII €r0 PaOOTHI.






