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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

Ilenpto M3ydeHUs AMCLUUIUIMHBI SBISETCA MPUOOPETEHUE CTYAEHTAaMHM TEOPETHUYECKHX M
NPAaKTUYECKUX 3HAHUKA B OOJACTH SJCKTPOHHOM TEXHUKH, €€ HCCIENOBaHUS MJsl OOecredeHus

BbICOKOA((EeKTUBHOTO (YHKIIMOHUPOBAHMS CPEJICTB YIpaBJICHMUS,

KOHTPOJII H HUCIIBITAaHHI

AJIEKTPOHHBIX YCTPOUCTB.
3aza4yy IUCUUIUIAHBL

(bopMHpoBaHKE NTEPBOHAYAIBHBIX 3HAHUN U YMEHUH UTEHUS CXEM, HCIIOJIb3yEMbIX B
JJIEKTPOHHBIX YCTPOUCTBAX,

IIOJIyYEHUE HABBIKOB DEIICHMsS CTAHJAPTHBIX 3a1ad MCIOJb30BaHUS YCTPOMCTB
JIEKTPOHUKU TpU  pa3pabOTKe U  HUCMONb30BAaHUM TEXHUYECKHX CPEACTB
ABTOMAaTUYECKUX CUCTEM.

OOydenue Mo JUCHUIUIMHE «DJIEKTPOHHBIE YCTPOMCTBA» HANpPaBICHO Ha (OPMHUPOBAHUE
y 00y4aroLIMXCsl CIAeIyOINX KOMIETEHII:

Koa v nHaumenoBanue
KOMIIeTeHIIN I

I/IHIII/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUN

HaumenoBanue noxkasaress
OllCHUBAaHUSA

OIIK-1. CnocoGeH npuMeHsITh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO
aHaJM3a ¥ MOJICTIMPOBAHUS B
npodeccuoHaNbHOM
JeSITeTbHOCTH

HOIIK-1.1. [Tornmaet
TEOPETUYECKHE OCHOBBI
€CTeCTBEHHOHAYYHBIX U
TEXHUYECKUX JTUCUUTUINH,
OCHOBHBIE 3aKOHBI
(YHKIIMOHMPOBAaHUS 0OBEKTOB
npo¢ecCuoHaIbHON
NesITeNbHOCTH;

NOIIK-1.2. Ilpumensier Ha
MIPAKTUKE MaTeMaTHYeCKue
METOBI ISl aHAIIN3a U
MO/JICIMPOBAHUS Pa3IMYHBIX
aCTeKTOB (PYHKIIMOHUPOBAHUS
00BEKTOB MPoheCcCHOHATHLHON
NeSITeTbHOCTH;

HOIIK-1.3. Bnageer
HaBBIKAMHU aHAJIN3a M CHHTE3a
aBTOMATH3UPOBAHHBIX CHCTEM
Y MX DJIEMEHTOB C YYETOM HUX
crerupuKH.

3HaTbh: OCHOBHBIC CXEMBI
ANIEKTPOHHBIX YCTPOMCTB, UX
COCTaBHBIC YaCTH U
(U3UYECKHe TPUHITUIIBI HA
KOTOPBIX OCHOBBIBAETCS UX
paboThI; yCTPOMCTBO
OCHOBHBIX AJICKTPOHHBIX
aHAJIOTOBBIX U IU(PPOBBIX
YCTPOWCTB.

YMeTh: 4uTaTh,
aHATM3UPOBATh U
pPacCUMTHIBATH MMAPAMETPHI
AIEKTPUUYECKUX CXEM,
HCIIOJIb30BaTh
CIIEIIUATTU3UPOBAHHOE
IporpaMMHOe oOecrieueHue
JUUIST CXEMOTEXHHUYECKOTO
MIPOCKTUPOBAHUS U
MOJICITUPOBAHUS.

Baaaers: HaBbIKamMu pacyéra
Y TIPOCKTUPOBAHUS CXEM C
HCTIOJIb30BAHUEM
ANIEKTPOHHBIX YCTPOUCTB U
aHaJIM3a AJIEKTPOHHBIX
aHAJIOTOBBIX U IIU(PPOBBIX
YCTPOWCTB U CXEM.

2 MecTO TUCHUILTHHBI B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMMbl

JlucrumnamHa OTHOCUTCS K 0a30Boii yactu 0y1oka b1 «luciumiuab! (MOTYIH)».
I[I/ICLII/IHJII/IHa HeHOCpeIICTBCHHO CBs3aHa CO CJIG,Z[YIOH_[I/IMI/I AUCHUIINTINHAMHU U HpaKTI/IKaMI/I OOH
KoMITIeKChI TEXHHUYECKUX CPEJICTB B CHCTEMaX aBTOMATHYECKOTO YITPABICHHUS;
CucreMpl aBTOMaTU3UPOBAHHOT'O POEKTUPOBAHUS;




®du3nyecKrue OCHOBEI 3JICKTPOHUKH,

9J'IGKTp0MeXaHI/I‘ICCKI/Ie YCTpOﬁCTBa " arrapaTtbl aBTOMATHUKH,

DNEeKTPOTEXHUKA.

3 CTpyKTypa M cojep:KaHue AUCHUTTUHBI

OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 7 3a4€THBIX euHuUIl (252 yacoB).

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTh

Ne Bua yue6moii paGoTbi KonuuecTBo CemecTpbl
n/n 4acoB 5 6
1 | AyauTopHble 3aHATHS 126 54 72
B ToMm unce:
1.1 | Jlekuun 12 36 36
1.2 | CemuHapcKue/IpakKTHUECKUE 3aHITHS 18 0 18
1.3 | JIaGopatopHbIe 3aHATHS 36 18 18
2 | CamocTosiTesibHas1 padoTa 126 54 72
B ToMm unce:
2.1 | IlonroroBKa K KOHTPOJBHBIM paboTam 18 18
2.2 | IlogroroBka K NpaKTHYECKUM 3aHATUSIM 18 18
2.3 | Bemonaenue pacueTHO-rpaguuecKux padoT 18 18
2.4 | I[TogroroBka oTYETOB MO JAOOPATOPHBIM 36 18 18
paboTam
2.5 | [lonroroBka K 3a4ety 18 18
2.6 | IlogroroBka K PK3aMeHY 18 18
3 | IlpoMe:kyTOUHAsI ATTECTAIUS
3auet/aud.3a4eT/s3K3aMeH 3auéT 9K3aMEH
Hroro 252 108 144
3.2 TemaTuyecKuii MJIaH U3yYeHUS TUCIUTLITHHBI
TpyroeMkocTsb, yac
AynuTopHas padora 3
> O Q = E
Ne Pa3je/bl/TeMbl o - = % o é « | E % q:a =
n/m AU CHMILTHHBI 3 =} % CEl gE| 22| 88
= 5§ |EEE 22| Eg|54a
= | §28 g8 53¢
SE | S =&
1 Pa3nea 1. OcHoBHELIE IOHATHS. 10 6 0 0 4
DJIeKTPUYECKHE CUTHAJIBI
Tewma 1. BBegenue Dnexkrpuueckue
11 | CHrHaubL Bpemennoe n 4 5
CIEKTpaJIbHOE MPEICTABICHHE.
YcuneHne IeKTPHYECKUX CUTHAJIOB.
Tema 2. Moaynsiius cCUrHajioB
1.2 | (ammmuTyaHAs, IMITYJILCHO-KOOBAs, 2 2
HIMPOTHO-UMITYJIbCHAS).




OunbTpanys CUTHAJIOB.
[IpeoOpa3zoBanme MEKTPUUECKON
SHEPruu (IIPOBOJUTCS C
ucnonb3zoBanueMm MOT)

Pa3nes 2. OcHOBBI Teopuu
3JIEKTPOHHBIX YCHJIMTeJIei

92

28

18

46

2.1

Tema 1. OCHOBHBIE XapaKTEPUCTUKU
YCUJIUTEIICH.

2.2

Tema 2. OOmMe NOJI0KESHUS TEOPUU
AIICKTPOHHBIX YCUIIUTEIICH

2.3

Tewma 3. Biustnue oOpaTHOM CBSI3H HA
Kod(pUIMeHT ycuieHus. Bnusaue
00paTHOM CBSI3M HAa HECTAOUIIHLHOCTh
ycuiurens. Biusaue oOparHoi
CBSI3M Ha HEJIMHEWHbIE UCKAKEHUS U
ITYMBl YCHJIUTEIIS

2.4

Tema 4. Biustnue oOpaTHOM CBS3H
BXOJ/IHOE€ U BBIXOJTHOE
CONPOTUBIICHUE YCUIUTEIIA.

Y CTOMYUBOCTD YCUITUTENS €
obOpatHo¥i cBs3bi0. Koppekius
YACTOTHBIX XapaKTEPUCTHUK JIJIst
o0ecrie4eHns yCTOWYMBOCTH
YCUJINTEIISI

2.5

Tema 5. [IpuHIHIIBI TOCTPOCHUS
YCUWJIMTENIBHBIX KackanoB. Llenn
CO3JIaHUs U CTaOMIIM3ALUU peXKUMA
MOKOSI. DJIEMEHTHI CBSA3H
YCUJIMTENIBHBIX YCTPOUCTB

2.6

Tema 6. OnepalluOHHBIN YCUIIUTED.
Mozenu oneparoHHOTO YCUITUTESL.
Macmrabupyromuuit
UHBEPTUPYIOIIUHN YCUITUTENb.
Macmrabupyrouuit
HEMHBEPTUPYIOUINH YCUIUTENb

2.7

Tema 7. CyMMUPYIOIINN YCUITUTENb.
Brruuraromuii yCunmnTens.
WHTerpupyromumii yCUIATENb.
Henuneiinbie GpyHKIIMOHAIBHBIE
npeoOpa3oBaTeIy CUTHAJIOB

2.8

Tema 8. JIuneitnple ycunurenu
MOIIIHOCTH

2.9

Tema 9. Ycumurenan MOIITHOCTHA
KJTFOUYEBOTO THUIIA

2.10

Tema 10. ABTOreHepaTopsl
TapMOHHMYECKHUX KOJIeOaHUH.
Ha3nauenue, npuHIUNIbI
noctpoenus, ['eneparopsl RC, LC-
TUIA

211

Tema 11. CrinaxxuBaromnui
AJICKTPUICCKUN (PHIIBTP. AKTUBHBIC




¢ubTphl. Pe3zoHancHbIE QUIBTPHI.
NunykTuBHBIC QUIBTPEIL.
MHOT03BEHHBIE AIEKTPHYECKHE
bUIBTPHI

Paznen 3. Jlornueckue GyHKUMU.
OCHOBBI AJIredOpPbI JOTHKH.

32

16

3.1

Tema 1. Jlornueckue GpyHKIMU U
CHOCOOBI UX MPEICTABICHMSL.
OcHOBBI anreOpsl JIOTUKU (PYHKITUH
HE, NJIA, N). Jlornyeckue
sanementsl U-HE, NJIM-HE

3.2

Tema 2. CUHTE3 JTOTHYECKUX
yCTpoicTB. BBIOOp cricTeMbI
JIOTHYECKHX 3JIEMEHTOB.
MunuM#u3anus JOTUIEeCKUX (PyHKIII

3.3

Tema 3. Jlornyeckue ypoBHH,
Harpy3o4Hasi ClloCOOHOCTb.
Jlornueckue 371€MEHTHI C TpeMs
cocTosHusAMU. beicTpoaeiicTBue
JIOTUYECKHUX JIEMEHTOB

3.4

Tema 4. [ToMexoycTONYMBOCTh
JIOTUYECKUX IJIEMEHTOB.
CrniennasnabHbIe TUIIBI JIOTHYECKUX
JJIEMEHTOB

Pa3nea 4. [lugpoBbie ycTpoiicTBa

118

30

14

14

60

4.1

Tema 1. Knaccuduxamus ungpobix
YCTPOMCTB, MyJbTUILIEKCOP.
JemynpTumiekcop. lemmudpatop.

4.2

Tema 2. HIudpatop. [onmycymmarop.
Cymmatop. Beiuntarens

4.3

Tema 3. YMmuoxurens. Cxema
KOHTpoJs yeTHocTu. KomnapaTop

4.4

Tema 4. Knaccuduxarms
MOCJIE0BATEIbHBIX LIUPPOBBIX
ycrpoiicTB. Tpurrepsl (O6muue
cBeZieHMs U kiaccudukanus). SR-
tpurrep. RS-tpurrep. D-tpurrep.

4.5

Tema 5. JK-tpurrep. T-tpurrep.
Peructpel (O01iue cBenenus u
kiaccugukanus). [lapannensHsie
PETUCTPHI

4.6

Tema 6. IlocnenoBaTenbHble
perucTpsl. Y HUBepcalbHbIE
peructpsl. Cuerunka (OOume
CBEJICHMSI U KJIacCU(UKALINS).

4.7

Tewma 7. J/IBon4HBIE ACHHXPOHHBIE
CYETYHKU. /[BOMYHBIE BBIUNTAOIINE
ACUHXPOHHBIE CUECTUUKHU.
CHHXPOHHBIE CUETYHKHU.
CHHXpOHHBIE JBOMYHBIE CUETUHKHU.




Tema 8. OOume cBeeHus.
4.8 | OgHOBUOPATOPHI. 2 2 6
MynbTHBHOPATOPHI
Hroro | 252 72 18 36 126

3.3 Coaep:xanue TUCHUNINHBI

Pa3jnen 1. OcHOBHBbIE NOHATHSA. DJIEKTPUYECKHE CUTHAJIBI

B pazgene wm3ydaroTcss 0a3oBbIe IMOHATHS JJICKTPOHHBIX YCTPOMCTB. PaccmarpuBaroTcs
KIIACCU(UKALMK ¥ OCHOBHBIC XapaKTCPUCTHKH JJICKTPHUUECKUX CUTHAJIOB M TMPOILECCOB HUX
npeoOpa3oBaHus U OOPaOOTKH.

Pa3zpnen 2. OcHOBBI TeOPHH 3J1eKTPOHHBIX YCHIIUTEICH

Pasgen nocBAmMEH TeOpUM DSIEKTPOHHBIX ycuiauTene. PaccMarpuBaroTcss mapamerpel U
XapPaKTCPUCTHKU yCPIJII/ITeJIefI, BJIMAHUC KOHCTPYKIHUHN yCI/IJII/ITeJIGI‘/JI Ha OTHU XapaKTCPUCTUKH.
W3y4aroTcsi NpPUHUUIBI IOCTPOCHHS PA3JIMYHBIX YCHIUTEIBHBIX KAacKaJoB, B TOM 4HCIE
MHOI'OKaCKaJIHbIE YCUIIUTEIH.

Paznen 3. Jlornyeckue pynkuuu. OCHOBBI aJre0pbl JJOTHKH.

Paznen mocBsImEH M3y4YEHHIO anredOpbl JOTHMKH W €€ MPUMEHEHHs B KOHCTPYHMPOBAHUU
AJIEKTPOHHBIX YCTPOMCTB. PaccmaTpuBaroTcsi 6a30BbIe JTIOTUUECKHE AJIEMEHTBI, UX KOHCTPYKIUS U
napaMeTphbl.

Paspnen 4. llndposreie ycTpoiicTBa

Pa3nen mocBsmIEH MIMPOKOMY KJAacCy LHU(POBBIX YCTPOHCTB, UX CXEMOTEXHHUYECKUM
XapaKTepUCTHKaM, TapaMeTpaM:  (Ie-)MyJbTUILIEKCOpPBI,  (Ie-)mudparopbl, CyMMaTOpHI,
YMHOXUTEJIH, TPUTEPBI, CUETUUKU U PETUCTPHI.

3.4 TemaTnka cCeMMHAPCKUX/IPAKTHYECKHUX U JIAOOPATOPHBIX 3aHATHIA

3.4.1 CeMuHapckue/mpakTHUECKHE 3aHITUS

Cemunap 1-2. Cucrtemsl cunciienus. [IepeBo/bl 4rces U3 OHOW CHCTEMBI B JIIOOYIO JPYTYIO.
MaremaTtnueckue onepanuy B IBOMYHON CUCTEME CUNCIICHHUS.

Cemunap 3 OCHOBHBIE 3aKOHBI AITE€OPHI JIOTHKHU. JIormueckue onepamii, akCHOMBI U 3aKOHBI.

Cemunap 4-5. Munummzanus toruueckux Qynkuuii. Kaptet Kapho.

CemuHnap 6-7. CxeMOTEXHHMKa JIOTMUECKHUX AJIEMEHTOB. J[MOAHO-TpaH3UCTOpHAs JIOTHKA.
TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTHKA.

Cemuuap 8-9. DwmuTTepHO-CBs3aHHas Joruka. Jlormka Ha KomruieMeHTapHbIXx MOII
Tpansucropax. TTL soruxa.

3.4.2 JlaGopaTopHbIe 3aHATHUS

JIaGoparopnoe 3anstue 1-2. JlaGopatopnas pabota Nel. MccnenoBanue yCHIUTEIHLHOTO
Kacka/ia Ha OUTOIAPHOM TPAaH3UCTOPE.
JIaGoparophoe 3ansitue 3-4. JlabopatopHas padora Ne2. ccnenoBanue

TuQepeHIMaIbLHOT0 YCHIINTEIEHOTO
JlabGopaTtopHoe 3ansatue 4-6. JlabopaTopHas padora Ne3. MccnenoBanue onepamoHHOTO
YCHITUTEIIS



Jlaboparophuoe 3ansTue 7-8. JlabopatopHas padora Ne4 VccrnenoBanue yCHIUTENS
MOIIHOCTH

Jlaboparophoe 3ansatue 9-10. Jlaboparopras padota Ne5. MccnenoBanue QpyHKImii anreOpbl
JIOTHKH

JlabopaTtopHoe 3ansarue 11-12. Jlaboparopnas padota Ne6. MccnenoBanue mudparopos;

JlabGopaTtopHoe 3ansatue 13-14. Jlaboparopnas padota Ne7 HccnenoBanue Jlemmdparopon

JlaGopaTtopHoe 3ansatue 15-16. Jlaboparopnas padota Ne§. MccienoBanue
JIEMYJIBTUILUIEKCOPA, MYJIBTUIIIICKCOpa

JIaboparopHuoe 3ansatue 17-18. JlabopaTopHas pabora Ne9. MccnenoBanue TpUrrepon

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
He npexycmotpeno

4 YyebOHO-MeTOaAMYECKOE U HH(OPMAITMOHHOE o0ecriedeHne
4.1 HopmatusHble 1oKyMeHTbI 1 'OCTsb1

He npenycmoTpensl

4.2 OcHOBHasI IUTEpaTypa

1. Munos3opos, O. B. Onekrponuka : yuebHuk ais By3os / O. B. Munos3zopos, U. I'.
[TankoB. — 8-e m3x., mepepad. u gon. — Mocksa : MUznarensctBo IOpaiit, 2025. — 397 ¢. —
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MuxkaeBa. — Mocksa, Bonoraa : Un¢pa-Unxenepus, 2023. — 272 ¢. — ISBN 978-5-9729-1297-1.
— Texcr : anexrponnsiii // Ludposoit odpazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/133181.html.

4. Muxkaesa, C. A. DieKTpoHHKa U cXeMOTexHHKa : yuebHoe nocodue / C. A. Mukaesa,
A. H. bpeicun, 0. A. Xypanesa. — Mocksa, Bonorna : Undpa-Umxenepus, 2023. — 184 ¢. —
ISBN 978-5-9729-1289-6. — Texkcr : anekrponnsiii // LudpoBoit odpazoBatensHbIil pecypc [PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/133200.html.

4.3 lonoJIHUTEbHAS JUTEPaTypa

1. benos, JI. A. Paguosnextponuka. @opMupoBaHue CTaOMIBHBIX YaCTOT U CUTHAJIOB :
yaeOHuK /1 By30B / JI. A. BenoB. — 3-e u3j., nmepepad. u gon. — Mocksa : U3mparensctBo FOpaiiT,
2025. — 268 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-14694-3. — TekcT : 2IeKTPOHHBIN
// Obpa3zoBarenbHas iathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/563824.

2. Hooxwuios, O. II. CxeMOTeXHUKA paJIMOTIPUEMHBIX YCTPOUCTB : yUeOHUK IS BY30B
/ O. I1. HoBoxxusioB. — 2-¢ u31., ucnp. u aorn. — Mocksa : U3narensctBo FOpaiit, 2025. — 256 c.
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— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-05574-0. — Tekct : SJEKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/562729.
3. Bunorpanos, M. B. Llugpossie cuctemsl ynpasienus : yuedHoe mocodue / M. B.

Bunorpanos, E. M. CamoiinoBa. — 2-e u31. — Mocksa : At [Iu Ap Menua, 2024. — 115 ¢c. — ISBN
978-5-4497-3424-2. — Texkcr : anextponHslil // Lndpooit obpazosarensubiii pecypc IPR SMART
: [caiit]. — URL.: https://www.iprbookshop.ru/142115.html.

4, Mawmaes, FO. H. CxeMoTexHHKa aHAJIOTOBBIX JJIEKTPOHHBIX YCTPOHCTB : ydeOHOE
nocobue / 10. H. MamaeB. — Mocksa : KYPC, 2024. — 176 ¢c. — ISBN 978-5-907228-83-2. —
Texct : anekrponnsiit // LudpoBoii obpasosatenbublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/144890.html.

4.4 JnekTpoHHBIE 00pa3oBaTeIbHbIE PeCypChI
1. He npenycmotpen

4.5 JIuuieH3M0HHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

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

4.6 CoBpeMeHHbIe MPO(ecCHOHATbHbIE 0a3bI TaHHBIX H HHGOPMAIIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. EnmnHoe oxHO pocTyma K oOpa3zoBaTenbHBIM pecypcam DemepanbHBId  TOPTAT
http://window.edu.ru

2. KommnbrotepHbie MH(POPMAIMOHHO-TIPABOBEIC CHUCTEMBI «KoHncynbTanT
http://www.consultant.ru, «["apant» http://www.garant.ru

3. OdunnanbHbIA HHTEPHET-TIOPTAN MpaBoBoil nHdopmanuu http://pravo.gov.ru.

4. Hayunas snexkTpoHHast 6ubaroteka http:// www.elibrary.ru

5. Poccuiickas rocyaapcTBeHHast onbnuoteka http://www.rsl.ru

5 MarepuajnbHO-TeXHHYECKOE o0eceueHne

1. KoMIbIoTepHBIH KI1acc ¢ MpelyCTaHOBISHHBIM IPOrPaMMHBIM 00eCTIeYeHHEM, YKa3aHHBIM
B II. 7.3, MyJIbTUMENIHOE 000py10BaHUE (IIPOEKTOP, IEPCOHATBHBIN KOMIIBIOTED MPETogaBaTes).

2. Crienmanu3upoBaHHas ay JUTOPUS U1l poBeieHHs JabopaTopHbIX padoT. O6opyoBaHue
W anmaparypa: ocHumuiorpadbl, KOMIUIEKT THIIOBOTO J1abopaTtopHoro oOopynoBaHus "OCHOBBI
anekTpoHUKHu"; O3 1-C-P (cTeHnoBo€e UCTIONHEHHUE, PyYHasi BEPCHs).

3. Aynurtopusi A JIEKIIMOHHBIX, MPAKTHYCCKUX 3aHATHH. OOOpyaOBaHHWE W ammaparypa:
ayJIMTOpHAs AOCKA, BO3MOKHOCTb MCIIOJIb30BAHUS MYJIbTUMEUITHOTO KOMIUIEKCA.
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6 Mertoauyeckue peKOMeHAANNHU

6.1 MeTonnuyeckue peKOMeHAAIUM 1JI PenoAaBaTeJis 0 OpraHu3anuu
00y4eHust

Ha nepBoM 3aHATHH N0 AUCHUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYACHTOB C MOPSIKOM €€
u3y4eHus (TeMaMu Kypca, popmamu 3aHATHI, TEKYIIETO U IPOMEKYTOUHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb JTUCLUIUIMHBI B CUCTEME HAYK, €€ IPAKTUYECKOE 3HAUYEHME, JOBECTU 10 CTYACHTOB
TpeOoBaHusl K (popMe OTYETHOCTH U NIPUMEHEHHUs BHUAOB KOHTpoJs. BbwlmaroTcs 3amanus ams
MOJArOTOBKHU K JJAOOPATOPHBIM U NMPAKTUYECKUM 3aHATHSAM.

[Ipu noaroToBke K 1a60OPATOPHBIM U MPAKTUYECKUM paboTaM Mo NEPEeYHIO OObSIBICHHBIX TEM
IPENoIaBaTeNIl0 HEOOXOIUMO YTOUHUTH IIAH WX MPOBEACHUS, NMPOIYyMaTh (OPMYIHUPOBKH W
coJlep)kaHuEe Y4YeOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C IepeuHEM
TEMaTHYECKUX BOIPOCOB.

B xome pabGoTbl BO BCTYHNHUTEIHLHOM CJIOBE PACKPBITh MPAKTHUECKYI0 3HAYUMOCTH TEMbI
paboThI, OIpeCTUTD MOPSIOK €€ MPOBEACHHUS, BpeMs Ha 00CYXK/IeHUE KaKI0ro y4eOHOTo BOIpoca.

[Ipumensiss (QpOHTAIBHBIM ONPOC JaTh BO3MOXKHOCTH BBICTYIIMTH BCEM CTYIEHTaM,
IPUCYTCTBYIOIIUM Ha 3aHSATUU.

B 3akmtounTenbHO# yacTu paboThl cleayeT MOJIBECTH €€ UTOTU: 1aTh OIEHKY BBICTYIUICHUN
KQXKJ0ro CTYJI€HTa U yueOHO! IpyMNIibl B IEJIOM. PacCKpBITh M0JI0KUTEIbHBIE CTOPOHBI U HEAOCTATKU
MPOBEJCHHON J1abopaTopHOU paboThl. OTBETUTH HA BOMPOCHI CTYJACHTOB. BhimaTh 3amanus ams
CaMOCTOSITENIbHOM pa0OThI 110 MOJArOTOBKE K CJIEIYIOIIEMY 3aHSATHIO.

Meroavka mnpenofaBaHus AUCHUIUIMHBL «DJIEKTPOHHBIE YCTPOMCTBa» M pean3anus
KOMIIETEHTHOCTHOTO TOJAXOJa B H3JIOKEHWHM M BOCHPUSTUM MaTepuana IperycMaTpUBacT
UCMOJIb30BaHUE CJENYIOIUX AaKTUBHBIX M WHTEPAKTUBHBIX (OpPM NpOBENEHUS TIPYNIOBBIX,
VUHAUBUAYAIbHbIX, AYAUTOPHBIX 3aHATUH B COYETAHMU C BHEAYJIUTOPHOM paboOTOil C LENbIo
(bopMHpOBaHUs U pa3BUTHs TPO(ECCHOHATBHBIX HABBIKOB 00YYarOIIUXCS:

— MOJIFOTOBKA K BBIITOJIHEHUIO U 3aIlIUTa IPAKTUUYECKUX U JJaOOpaTOPHBIX pabOT € MOMOIIBIO
CHELHUATU3UPOBAHHOTO MPOTPAMMHOT0 00ecTieueH s,

— 3alIMTa pacuyeTHO-TpadUyecKux pador;

— T€XHOJIOTUH aHAJIN3a CUTYalUH Il aKTUBHOT'O 00y4EHUSs!, KOTOPBIE MTO3BOJISIOT CTYICHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEJICTABUTh IPUMEPHI IPUHUMAEMBIX PEILICHUHN U UX OCIEACTBUM,
JEMOHCTPHUPOBATh Pa3IMYHbIE MO3UIINH, POPMHUPOBATH HABBIKU OIIEHKH aIbTEPHATUBHBIX BAPUAHTOB
B BEPOSATHOCTHBIX YCIIOBUSX.

OOyyeHue Mo JUCIUIUIMHE BEAETCSA C MPUMEHEHUEM TPaJULMOHHBIX TOTOKOBO-TPYNIOBBIX
UH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHBIX TexXHONOTui. [lpu ocymecTBieHun 00pa3oBaTeIbLHOIO
nporecca 1Mo AUCHUILIMHE UCTIONB3YIOTCS CIAeAYIoUe HHPOPMAMOHHO-TEIEKOMMYHUKAIIHOHHBIE
TEXHOJIOTUH: MPE3EHTAUH ¢ IPUMEHEHUEM MPOeKTopa U rporpammsl PowerPoint.

6.2 MeTonnueckue yKa3aHus J1Jis1 00Yy4AKOUIUXCS 110 OCBOEHHUIO TUCIUIITHHBI

CamocrosiTennbHasi paboTa SBISETCS OJHUM H3 BHJAOB YyueOHBIX 3aHsaTuid. Llems
CaMOCTOSITENILHON paboThl — MPAKTHUUECKOE CaMOCTOSITENBHOE MONYYeHHE CTYACHTaMU HAaBBIKOB
pa6OTBI B IPpOTrpaMMHBIX IMMPOAYKTaxX, paCCMaTpuBa€MbIX B IPOUCCCC U3YUCHUS JUCHUITIIINHBI.

AyautopHasi caMOCTOATeIbHas padoTa Mo JUCIUILTUHE BHIMOTHIETCS Ha YYEOHBIX 3aHITHIX
I0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM ITPETIOIaBaTeNsl M 110 €T0 3aaHHIO.

BHeayz[HTopHa;I CaMOCTOATCIIbHAsA pa60Ta BBIIIOJHACTCA CTYACHTOM II0 3aAaHHUIO
IpernoiaBaTessi, Ho 0€3 ero HemoCPEICTBEHHOTO YYaCTHSL.

3aoauu camocmoamenvHoil padomul cmyoenma:
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- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! paboThI;

- OCBOEHHE COJICPKaHUS JUCLUIUINHBL;

- yriyOseHue coiep KaHusl U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILIIUHBL

- HCIIOJI30BaHUE MaTepHajga, COOPaHHOIO U IOJIyYEHHOIO B XOJI€ CaMOCTOSATENbHBIX
3aHATUH U1 9 EKTUBHON MOATOTOBKH K 3a4ETYy.

Buowvt éneayoumopnoii camocmosamenvnou pabomol:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENIbHBIX TEM AUCLUIIINHBL;

- IOJIFOTOBKA K MPAKTHUUYECKUM U JJaOOPATOPHBIM 3aHATHM;

- MOJITOTOBKA U 3aIlIMTA PAaCUETHO-TpapHUUECKuX padoT;

- 0(popMJIEHHE OTYETOB 10 BBIIIOJHEHHBIM IIPAKTUYECKUM U JIAOOPATOPHBIM paboTam;

- IOATOTOBKA K 3a4€ETY, SK3aMEHY.

Jlis  BBINOJHEHMs JIIOOOr0 BHUAA CAMOCTOSTENBHONW paboThl HEOOXOAMMO IPONTH
CJIETYIOIINE ITAlbL:

- ONpe/ieIeHNe 1IeJI CaMOCTOSITENbHON paboThl;

- KOHKpEeTHU3allys N03HaBaTeIbHOM 3a7auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a IEeHCTBHSI, BEAYIIETO K PEHICHUIO 33]1auu;

- IUIAaHUpOBaHME paboOThl (CAMOCTOSTENBPHOW MM C IOMOIIBIO MpenojaBaTess) HaJ
3a/laHuEM;

- OCYILIECTBJICHHE B IPOLIECCE BBHIMOJIHEHUS CAMOCTOSATENBHOM pabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- pedekcus;

- Ipe3eHTaIus padoThI.

7/ MoH] OLIEHOYHBIX CPEACTB

B mporecce 00ydeHnst UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHBIE (POPMBI CaMOCTOSITETHHOM
paboTHI CTYIEHTOB, OIIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHBIX
aTTecTalui

- 3aLUTHI TaOOPaTOPHBIX PadoT;

- KOHTPOJIbHBIE paOOTHI;

- pacueTHO-rpaduyeckas padora;

- 324€T;

- DK3aMeEH.

O1eHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIHHBIE
3aJ]aHAs TI0 PAKTUIECKUM padoTaM MHIMBHUIYAITHHO IS KAKI0TO 00yJaromerocs.

B pesysnbrare ocBOCHUS TUCIUILTHHBI (MOTyJIs1) (POPMUPYIOTCS CIeIyrOIIne KOMITETCHIINH:

Kon

HaumenoBanue KOMIICTCHIUHU BBIIMTYCKHUKA
KOMIICTCHIIMH

Crnioco0eH NpuMeHSTh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHbIE 3HAHMUS,
OIIK-1 METObl MATEMaTUYECKOI0 aHaJIN3a U MOJICIMPOBAHUS B
npodeccuoHalbHOM 1eATEeNbHOCTH
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7.1 MeToabl KOHTPOJISI H OLEHUBAHMS Pe3yJbTAaTOB 00y4eHus!

Hepequb OLCHOYHBIX CPEACTB I10 JUCHUITIINHE <<9J'I€KTpOHHBIe YCTpOﬁCTBa)>

/a

Bun xoutpons
pe3yabTaToOB
o0y4eHus

HanmenoBanune
KOHTPOJIS
pe3yIbTaTOB
00yueHus

Kpatkas xapakrepucTuka KOHTPOJIS
pe3yJIbTaTOB O0YUYCHUS

Texymmit

3ammra
nabopaTopHOH
paboTsl

JlaboparopHas ~ paboTa  BBINOJHSETCA
WHAWBUIYATbHO  KaXJIbIM  CTYJIEHTOM.
OdopmieHHBIIE  OTYET CTYACHT CHacT
IpEernoAaBaTel0 Ha IPOBEPKY B 3apaHee
yCTaHOBJEeHHBIH cpok. Ilpu mposepke
IpenojaBaTeb  OICHUBAET  KadeCTBO
oopMIIeHHSs, TPAaBUIBLHOCTh PACYETOB U
BbIBOJIOB. K 3amuTe mabopaTopHoit paboThI
JIOTYCKaI0TCsS CTYJEHTHI, KOTOpBIE
BBIIOJIHWIIA ~ paboty,  odopMuiam B
COOTBETCTBUM C TpPEeOOBAHUSIMH OTYET O
nabopaTopHON paboTe U MPEAOCTABIIA €TI0
K 3ammTe. KaxxaoMy cTylneHTy 3ajaeTcs He
MeHee 3-X BOIPOCOB Ha TEMY J1JaOOpaTOpHOH
paboThl. Jlanee MpoBOAUTCS 3allUTa OTYETA
KQXIBIM CTYyJIE€HTOM WHAWBHIYaJIbHO B
¢opmare '"Bompoc-oTBer" (3ajmatoTcs 3
BOIIPOCA).

Tekymmit

KonTponbHas
pabora

KoHnTponbHas pabota BBITIOJIHAETCS
WHAUBUAYAJIbHO KaXXJIbIM CTYACHTOM.
KontponbHast paboTra cOCTOMT M3 TpEX
3aJaHuil Mo teMe pasnena. [Ipm mposepke
IIpENnoAaBaTeib OLCHUBACT INPABUIBLHOCTD
MIPOU3BEICHHBIX PACYETOB.

Tekymmit

PacuetHo-
rpapuyeckas
pabora

OOyuaromuiics B  TEYEeHUE CeMecTpa
CaMOCTOSITENILHO BBINOJIHAET PsiJ paCueTHO-
rpadguyeckux padbot mo teme paszaena. [lpu
MpOBEpKEe  MpernojaBaTeNlb  OILCHUBAET
KadyecTBO  OGOpMIICHHsS, TPABWIBHOCTH
pacueToB U BBIBOJIOB. Jlanee mpoBoauTcs
3amIUTa  pacyeTHO-rpaduveckoil  paboTHI
KOKJIOTO CTYIEHTa WHAMBUAYAIbHO B
dbopmate '"Bompoc-orBeT" (3amaroTcs 3
BOTIpOCa

[IpomexxyTouHbIN

3auéT

3aueT npoBOaUTCS B MMCbMEHHOM hopme. B
ayauropun Haxomutcs IIpomexyTouHas
aTrectaius oOydJaroruxcst B popme 3adera
MIPOBOJIUTCS 110 PEe3yJIbTaTaM BBHITOJIHEHUS
BCEX BHJIOB yueOHOI paboThI,
MPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM TI0
JAHHOW NUCHIUIUIMHE (MOJIYIIO), P 3TOM
YUUTBIBAIOTCSL  pE3yJbTaThl  TEKYILEro
KOHTPOJSI  yCIIEBAEMOCTH B TEUYECHHE
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cemectpa. OllEHKa CTENEHU JIOCTHKCHUS
o0y4armuMucs TUTAHUPYEMBIX
pe3yabTaTOB OO0y4YeHUS 1O JAUCIHUIUIMHE
(MOIynI0) TPOBOAMTCS IPENoJiaBaTeNeM,
BEIYIIUM  3aHATUS 1O  JIUCLUHUILIMHE
(MOIynI0) METOJOM HKCIEPTHOM OLIEHKH.
ITo uToram npoMe;KyTO4HOM aTTECTALUH 110
TUCHUIUIMHE  (MOAYJIO)  BBICTaBIISIETCA
OIICHKA «3aYTEHOY» UJIU «HE 3aUTCHO».

3auer mnpoBoauTcs B (OpME YCTHOTO
ompoca. B aymuropum  HaxoauTCs
npernojiaBaresib U He Oonee 15 denoBek u3
yucia CTyIeHTOB. Bo Bpemsi mpoBeneHus
3aueTa UX y4yacTHHKaM 3ampeniaeTcs UMeTh
npu ce0e M HCIOJIB30BaTh CPEACTBA CBS3HU
(coroBbie TenedoHbl, MUKPO(OHHI U TIp.). B
COCTaB OWJIETa BXOJIUT TPU TEOPETUUECKUX
BONpPOCa, OTBET Ha OWJIET MIPOXOJUT C
NpeBapUTEIIbHON MOATOTOBKOM 10 MHUHYT.
KonndecTBo 1OMOTHUTENBHBIX BOIIPOCOB —
HE Oomnee JIBYX. KonuuecTBo
JIOTIONIHUTEBHBIX BOIMPOCOB 3aBUCUT OT
MOJIHOTHI OTBETA, MPEACTABICHHOTO IS
ounleHuBanus. JlmutensHocTh 3ayera 30

MHHYT.
K MIPOMEKYTOYHOU aTTecTaluu
JOITyCKalOTCA TOJIBKO CTYJICHTHI,

BBITTOJIHUBIIINE BCE BUbI YU€OHOH paboTHhl,
MpeyCMOTpPEHHbIE paboueil mporpammoi
110 JUCLMILIMHE.

[IpomexxyTouHBIN

DK3aMeH

[IpomesxyTounas aTTecTanus
oOyvaromuxcs B ¢GopMe  IK3aMeHa
MIPOBOJIUTCS TI0 PE3yJIbTaTaM BBITIOJTHEHUS
BCEX BUJIOB yueOHOI paboTHI,
MPETYCMOTPEHHBIX YYEOHBIM IUIAHOM TI0
JAHHOM AMCUUIUIMHE (MOYINIO), MPH 3TOM
YUUTBIBAIOTCS  pE3yJbTaThl  TEKYIIEro
KOHTpOJISI ~ yCIIEBAaeMOCTH B  TEYECHHUE
ceMecTtpa. OIlleHKa CTENEHU JOCTHKEHUS
00yyaromuMucs TUTAHUPYEMBIX
pe3yabTaToB OOY4YEHHS 10 UCIHILUINHE
(MOmyNI0) TPOBOJIUTCS IPErojaBaTelieM,
BEAYIIMM  3aHATUS TI0  JUCHIUIUIAHE
(MOIynI0) METOJOM OKCIEPTHON OLICHKH.
[To nToram npoMexyTOYHOM aTTECTALIUH 110
JUCUUIUIMHE  (MOJYJIO)  BBICTaBIISETCS

OIICHKa «OTIIUYHO», «XOpOoUIo»,
«YAOBJICTBOPUTCIBHO» nimn
«CHEYIOOBJICTBOPHUTCIBHO). OK3aMeH

MIPOBOJUTCS B ycTHOMU opme. B ayauropuu
HaxXOJUTCsl Npenojasarens U He Ooiuee 5
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YeJIOBeK M3 YHCIa CTYISHTOB. Bo Bpems
IPOBEJCHUS HK3aMEHA €ro y4YacTHHKaM
3ampemaercss MMeTb  mpu  cebe U
UCIIONIb30BAaTh CPEJCTBA CBSI3M (COTOBBIC
tesnedonbl, MUKpo(oHB! U Tp.). CTyneHTy
BBIZACTCS OWJIET C TpeMs BOIPOCAMH.
KonuyecTBo OMONMHUATENBEHBIX BOIIPOCOB —
HE Oonee JBYX. KommuectBo
JIOTIOJTHUTEIBHBIX BOMPOCOB 3aBHCUT OT
IOJIHOTHI OTBETa CTYAEHTA. J[nmuTenbHOCTH
sk3ameHa 2 yaca (120 wmunyt). K
IPOMEXKYTOUYHON aTTECTallUU JOIYCKAIOTCS
TOJILKO CTYJICHTHI, BHITIOJTHUBIIINE BCE BUIBI
yuyeOHOH  paboThl,  MPeryCMOTPEHHBIC
paboueld mporpaMMol 1O JAMCIHUILUIMHE
«DNEeKTPOHHBIE YCTPOICTBAY (BBIIOIHUIIHN U
YCIEIIHO  3allUTWIN  JIaDOpaTOpHBIE,
KOHTPOJIbHBIE ~ Pa0OTBI M PacyeTHO-
rpadudeckue padboTsl)

7.2 lIkaja M KPUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

[Toka3zarenem olleHUBaHMS KOMIIETSHIIMIA Ha PA3JIMYHBIX dTanax ux GOpMUPOBAHUS SBISIETCS
JOCTHXKEHNE 00yJarolMMHUCA IIJIaHUPYEMBIX Pe3yJIbTaTOB 00yUeHHs MO JUCIUILINHE (MOAYIIIO).

Kpurtepun onenuBanus

IToka3zarenn He 3auteHo 3auTeHo
2 3 4 5
3HATh: OOyugarommiics OO0y4atomimiics OO0yJatommiics OO0yyarontuiics
OCHOBHEIE CXEMBI JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
INEKTPOHHBIX MOJIHOE OTCYTCTBHUE HETIOJIHOE YACTUYHOE TOJIHOE
YCTPOMCTB, UX WM HEJIOCTATOYHOE COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHE

COCTaBHBIC YacTH U
(uzngeckue
TMPUHIIUIIBI HA
KOTOPBIX
OCHOBBIBACTCA UX
paboThI; YCTPOHUCTBO
OCHOBHBIX
JJIEKTPOHHBIX
AHAJIOTOBBIX U

(POBBIX YCTPOUCTB.

COOTBETCTBUE
CIEAYIOIINX 3HAaHUM:
OCHOBHBIE CXEMBI
3JIEKTPOHHBIX
YCTPOMCTB, UX
COCTaBHBIE YaCTU U
¢usngeckne
MIPUHLIMIIBI HA
KOTOPBIX
OCHOBBIBAETCS UX
paboThI; yCTPOHCTBO
OCHOBHBIX
3JIEKTPOHHBIX
AQHAJIOTOBBIX U

IU(POBBIX YCTPOUCTB.

CJIE/TYFOIINX 3HAHWH!
OCHOBHBIE CXEMBI
ANIEKTPOHHBIX
YCTPOMCTB, UX
COCTaBHBIE YaCTU U
(huzngeckue
MPUHIIHUIIBI HA
KOTOPBIX
OCHOBBIBAETCA UX
paboThI; yCTpOicTBO
OCHOBHBIX
31EKTPOHHBIX
AQHAJIOTOBBIX U
IUPPOBBIX YCTPOUCTB.
JonyckatoTcs
3HAYUTEIbHBIC
OIMOKH, TPOSBIIACTCS
HEI0OCTaTOYHOCTh
3HaHUM, N0 pAxy
MoKa3aTeJieH,
oOyuJaromuics
UCTIBITHIBACT
3HAUYUTEJIbHBIE

CIICAYIOIINX 3HAHUH:
OCHOBHBIE CXEMBI
SJIEKTPOHHBIX
YCTPOMCTB, UX
COCTaBHBIE YaCTH H
(usmueckue
TIPUHIIUITEI Ha
KOTOPBIX
OCHOBBIBAETCS X
PpaboTHI; YCTPOWCTBO
OCHOBHBIX
SJIEKTPOHHBIX
AHAJIOTOBBIX U

M (POBBIX YCTPOHCTB.

Honyckatorcst
HE3HAYUTENbHbBIE
OIIMOKHU, HETOUYHOCTH,
3aTpyAHEHUS TIPH
AQHAJTUTUYCCKUX
onepanusx.

CJIYFOIINX 3HAHHH!
OCHOBHBIE CXEMBI
3NEKTPOHHBIX
YCTPOMCTB, UX
COCTaBHBIC YaCTH U
¢dusngeckne
NPUHIIHUIIBI HA
KOTOPBIX
OCHOBBIBAETCA UX
paboThl; yCTpOicTBO
OCHOBHBIX
JNEKTPOHHBIX
AQHAJIOTOBBIX U
U(POBBIX
YCTPOUCTB.
CB00OIHO
oTepHupyeT
IprOOPETEeHHBIMHU
3HaHUSMH.
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3aTpyIHEHUS MIPU
OTIEpPUPOBAHUH
3HAaHUAMH [IPU UX
MepeHoce Ha HOBBIE
CHUTYaIHH.

yMeThb: OO0yuaromuiicst He OO6yuatomuiics OOyuaromuiics OO0yuaromuiics
YUTaTh, yMEET WK B JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
aHAITM3UPOBATh U HEJOCTAaTOYHOM HEITOIHOE YACTUYHOE ITOJIHOE
paccYUTHIBAThH CTCTICHU YMEET: COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
napamMeTpsl YUTATh, CIICIYIOIINX YMCHHMA: CIICAYIOIINX YMCHHUI: I (114 0)11170:¢
SIEKTPUUYECKUX CXEM, | aHAIN3UPOBATH U YHUTaTh, YUATATh, YMCHHI:
HCIIOJIB30BaTh paccuuTHIBaTh aHAN3UPOBATh U aHATU3UPOBATH U YUTAaTh,
CHENHATM3UPOBaHHOE | MapaMeTpHI paccumnTHIBaTH paccunTHIBaTh aHATM3UPOBATH U
MIPOTPaMMHOE ANEKTPUYECKUX CXEM, | MapaMeTpl apaMeTps paccumnTHIBaTh
obecrieueHue s HCIIOJIB30BaTh JJEKTPUUECKUX CXEM, | SJICKTPUUSCKUX CXEM, | IapaMeTphl
CXEMOTEXHHYECKOTO CICIMATM3UPOBAHHOE | HCIOIb30BaTh HCITONIL30BATh INMEKTPHYCCKIX
MPOCKTUPOBAHUS U MIPOrpaMMHOE CHCIHMATM3UPOBAHHOE | CICIMATM3UPOBAHHOE | CXEM, HCIIOJIh30BATh
MOICTUPOBAHHS. obecrnieueHue ais MPOTrPaMMHOE IPOTPaMMHOE CICIHATH3UPOBAHHO
CXEMOTEXHUYECKOTO obecrneueHue s obecrieueHue ais € IpOrpaMMHOE
MIPOCKTHPOBAHUS U CXEMOTEXHHYECKOTO CXEMOTEXHHYECKOTO obecrneueHue s
MOJICTTUPOBAHUSL. MPOCKTUPOBAHUS U NPOCKTHPOBAHUS U CXEMOTEXHHYECKOTO
MOJICITUPOBAHMSL. MOJICIAPOBAHHUS. MIPOSKTHPOBAHUS H
Jormyckarorcst ‘YMeHust OCBOEHEBI, HO MOJICITUPOBAHMUSL.
3HAYUTEIbLHBIE JIOITy CKarOTCs CBoboaHO
OIMUOKH, IPOSBISCTCA | HE3HAUYUTCIHHBIC oTepupyer
HEIOCTAaTOYHOCTH OIMMOKH, HETOYHOCTH, | MPUOOPETCHHBIMH
YMEHHH, 10 Iy 3aTpyIHCHUS MIPH YMCHHSMH,
MoKasaTeJei, aHAJTUTUYECKUX MPUMEHSCT UX B
obyuJaromuics ornepanusx, IepeHoce | CUTyaIHsx
HUCIIBITHIBAET YMEHUU Ha HOBBIE, MOBBIIEHHON
3HAYUTENILHBIE HEeCTaHIapTHBIC CJIOKHOCTH.
3aTPYIHEHUS MIPH CHUTYaIIHH.
OTIePUPOBAHUH
YMECHHSMH TIPH UX
MepeHoce Ha HOBEIC
CUTYAIIHH.
BJIAJETh: OOyuarommiics He | OOyuaromuiics B OOyJatommiics OO0yuaromuiics B
HaBBIKaMU pacuéTa u BJIQJIEET 581071 B | HEZOCTATOYHOM YaCTUYHO BJIAJIEET: II0JIHOM 00BEME
MPOEKTHPOBAHUS CXEM | HEIOCTATOYHOM CTEIIEHH BJIAJIEET: HABBIKAMH pacuéra u BJIQJIEET:
C UCITOJIE30BAHUEM CTEIIEHH BJIaJIEET HaBBIKAMU pacuéra u NPOCKTHPOBAHUS CXeM | HaBBIKAMH pacuéra u
AIIEKTPOHHBIX HABBIKAMU pacuéra u MPOCKTUPOBAHUS CXEM | C UCIOJIb30BAaHUEM MIPOSKTHPOBAHUS
YCTPOWCTRB U aHau3a MIPOSKTHPOBAHUS CXEM | C UCIIOJIb30BAaHHEM 3IEKTPOHHBIX CXEM C
AIIEKTPOHHBIX C HCIIOJIL30BaHUEM 3JIEKTPOHHBIX YCTPOWCTB U aHaIu3a HCIIOIL30BAHHEM
aHaJIOTOBLIX U 3JIEKTPOHHBIX YCTPOWCTRB M aHau3a JJIEKTPOHHBIX 3JIEKTPOHHBIX
U(PPOBBIX YCTPOHCTB | YCTPOMCTB M aHAIH3A 3JIEKTPOHHBIX aHaJIOTOBLIX U YCTPOWCTB M aHAIN3a
U CXEM. AEKTPOHHBIX aHaJIOTOBLIX U IU(PPOBBIX YCTPOUCTB | IEKTPOHHBIX
aHAJIOTOBBIX U IUPPOBBIX YCTPOUCTB | U CXEM. aHAJIOTOBLIX U
IU(PPOBBIX YCTPOUCTB | K CXEM. HaBbiku 0CBOEHBI, HO | IU(POBBIX
U CXEM. OOyuaromuiics JIOILy CKal0TCA YCTPOUCTB U CXEM.
HCIBITBIBACT HE3HAUYHUTEIIbHBIE CB0001HO
3HAYUTENILHBIE OLITHOKH, HETOYHOCTH, | MPUMEHSET

3aTpyJIHEHUS TIpU
MIPUMEHEHUH HaBBIKOB
B HOBBIX CUTYaIUsIX.

3aTpyAHEHUs IIPU
AHAIUTUYECKUX
olepanusx, nepeHoce
YMEHUI Ha HOBBIE,
HECTaHAApPTHBIE
CUTYaLUU.

MIOJTyY€HHbIE HABBIKU
B CUTyallUsAX
MHOBBIIIIEHHON
CIIO’KHOCTH.
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IIIxana oneHUBAHUSA HpOMe)I(yTO‘lHOﬁ aTTeCTallii: 3K3aMCH

[Ixana oreHuBaHusg

Onucanue

OTJIINYHO

BrimonHeHs! Bce BUIIBI yueOHOM paboThl, MPeyCMOTPEHHBIE yUEeOHBIM
wiaHoM. CTyZIeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUIL, YMEHHI,
HaBBIKOB IPHUBEJICHHBIM B TaONHUIAX MOKa3aTeisiM, OIepUpyeT
NpUOOPETEHHBIMH 3HAHUSIMU, YMCHHUSMH, HAaBBIKAMH, IPUMEHSET UX B
CUTYaIMsIX TOBBIIIEHHON CIOYKHOCTH, HE HCIBITHIBACT 3aTPyAHEHUI
OpU aHATUTUYECKUX OMepanusix, MepeHoce 3HaHWKW M YMEHHMH Ha
HOBBIE, HECTAHAAPTHbIC CUTYAIUH.

Xopoltiio

BrinonHeHs! Bce BUbl yueOHON pabOoThI, MPEAyCMOTPEHHbIE yUeOHBIM
m1aHoM. CTyJeHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHH, HABBIKOB IIPUBEICHHBIM B TA0JIUIIaX TOKA3aTENSIM, OIIEPUPYET
MpUOOpPETEHHBIMU 3HAHUSIMU, YMEHUSMH, HABBIKAMH, TIPUMEHSIET UX B
CUTyallUsAX TIOBBIIIEHHON cloxkHOCTH. [Ipm 3TOM MOryT OBITH
JIOTYIIIEHbI He3HAYUTEINIbHBIE OIIMOKH, HETOYHOCTHU, 3aTPYIHEHUS TIPU
AQHAJUTUYECKUX OIEpalusix, NEPeHOCe 3HAHUM U YMEHUN Ha HOBBIE,
HECTaHJAPTHBIC CUTYAITUH.

Y 10BIETBOPUTEILHO

BrinmonHeHsl Bce BUIbI yueOHON pabOThI, MPEAYCMOTPEHHBIE YUCOHBIM
miaHoM. CTyA€HT JAEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHMM,
YMEHHI, HaBBIKOB TMPHUBEACHHBIM B TaOlWIax [OKazaTessm,
JIOTIYCKAIOTCSl 3HAYUTEJIbHBIC OIIMOKH, TPOSBIAETCS OTCYTCTBHE
3HAHUU, yMEHHIA, HABBIKOB IO PsAy MOKa3aTeNel, CTYCHT UCTIBITHIBAET
3HAUUTENbHBIE 3aTPyAHCHHUS TPU ONEPUPOBAHMM 3HAHUSIMU U
YMEHHUSAMH MPU UX IEPEHOCE HA HOBBIE CUTYAIUU.

HeynosnersopurensHo

He BbmonHen oauH wiu  Oonee BHAOB y4yeOHOW  paboThI,
OPEIYyCMOTPEHHBIX Y4eOHBbIM IIaHOM. CTYAEHT JEeMOHCTpUpPYET
IOJTHOE OTCYTCTBME WJIM HEJIOCTaTOYHOE COOTBETCTBHE 3HAHUIM,
YMEHUH, HaBBIKOB TMPHUBEJCHHBIM B TaOIuIax IOKa3aTelsM,
JIOMTyCKAIOTCS 3HAYMUTENBHBIE OMIMOKH, TPOSBISETCS OTCYTCTBHUE
3HaHUH, yMEHU, HaBBIKOB MO Py MOKa3aTesel, CTy/IeHT He MOXeT
OTIEpPHPOBATh 3HAHMSAMU M YMEHHUSMHU IPH WX TIEPEHOCE Ha HOBBIC
CUTYAIHH.

HIkana oueHMBAHUS MPOMEKYTOYHON ATTECTALMM: 3a4ET

IIIxana oneHUBaHUA

Onucanue

3aureHo

BrinonHeHs! Bce BUABI yueOHON paboThl, MPETyCMOTPEHHbIE YUEOHBIM
wi1aHoM. CTyIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMM, YMEHUH,
HAaBBIKOB TIPUBEJACHHBIM B TaOnHWIlAX TOKa3zaTeled, OmepupyeT
npuoOpPEeTEeHHBIMU 3HAHUSMH, YMEHHUSMH, HaBbIKAMH, IPUMEHSET UX B
CUTyallUsX MOBBIIIEHHOM cJoXkHOCTU. [Ipm 3TOM MOryT OBITH
JIOIyIIEHbl HE3HAYUTENIbHbIE OIIMOKH, HETOUHOCTH, 3aTPyAHEHUS MIPU
AQHAIUTUYECKUX ONEpalusix, MepeHoce 3HaHWW U YMEHUU Ha HOBBIE,
HECTAHIaPTHbHIE CUTYAIUH.

He 3auteno

He BommonHen oauH win  Oosiee  BHAOB  y4eOHOMl  paloTHhI,
NPEIYCMOTPEHHBIX y4eOHbIM maHoM. CTYIEHT JIeMOHCTPHPYET
MOJTHOE OTCYTCTBHE WM HEJOCTaTOYHOE COOTBETCTBHE 3HAHMWH,
YMEHUH, HaBBIKOB TPUBEJCHHBIM B Ta0nMIax IMOKa3aTessiMm,
JIONYCKAIOTCS  3HAYUTEIbHbIC OMIMOKH, TPOSIBISETCS OTCYTCTBHE
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CUTYAaLIHH.

3HaHUM, YMEHMM, HABBIKOB 110 PsAy IIOKA3aTeNei, CTYJEHT HE MOXKET
OIEpUPOBATh 3HAHHUAMM W YMEHMSMM IIPU UX IIEPEHOCE Ha HOBBIE

HIkana oueHMBAHUSA TEKYILIEr0 KOHTPOJIS

HaumenoBanue
KOHTPOIIA [IIxana oueHnBaHus Onucanue
pe3yJIbTaToB
o0yJeHus
Brimonnenue | 3auteHo: HaOpaHo 2 u Ooiee 6aIoB B  xkawectBe Qopm  Tekymiero
3aIuTa Hezauteno: Habpano 1 u MeHee OanyioB | KOHTPOJAS ~ 3HAHUA  CTYJCHTOB
nabopaTtopHoOi HCIIOJIB3YIOTCS OTYETHI 1o
pabotsl o TemMe | Kputepuu onieHnBaHus 1ab0paTOPHBIM paboTam. K
OO6muit Oann npu OLICHKE | BBIOJIHEHUIO 3KCIEPUMEHTAIbHON
CKJIa/IbIBACTCS u3 CIIEYIOIIUX | YacTh  JiabopaTopHO  paboThI
IIOKa3aTeNen: JIOITy CKarOTCsI CTYJICHTHI,
- IPUBEACHBI METOANKHU OLIEHKH MOATOTOBUBIIINE MPOTOKOJIBI
TEXHOJOTMYECKHUX apaMeTpoB — 1 BBIIIOJIHECHUS nabopaTopHOI

Oayn

- BBIBOJBI JIOTUYHBI U 000CHOBAHEI — 1

Oayn

- oopMIIeHHE PaObOTBI COOTBETCTBYECT

TpeboBaHusM — 1 Gamn
- pacueTHas ¥ rpadudeckasi 4aCTH
BBITIOJTHEHBI BEpHO — 1 Oas

pabothl. [IpoTokomasr oopmistoTes
B COOTBETCTBHHM C TpeOOBaHHIMU
METOJMYECKUX yKa3aHUW Kadeapsl.
Otyer mo mnabopaTopHOW padoTe
COJICPKHUT TPOTOKOJ IPOBEACHUS
nabopaTopHOM pabOThI, pPACUETHI,
rpagMuecKyr0  4YacTb,  BBIBOJIBL.
3amuTa oT4yera Mo JiabopaTopHOU
pabote OCYILECTBIISETCS
WHIMBUTYTBHO. CryneHrom
npenocTaBiseTcss  0(hOpMIIEHHBIN
oryer. OrneHMBAaeTCS  KadecTBO
odopmieHus, NPaBUIBHOCTD
pacyeToB ¥ BbIBOJIOB. CTy/IEHTHI HE
BBITOJIHUBIIIHE 1a0opaToOpHyIO
paboTy K 3aIIUTe HE JIOIMYCKAIOTCS

KonTponbHas
paborta

Otnruno - PaboTa BRICOKOTO
Ka4eCTBa, YPOBEHD BBITIOJTHEHUS
OTBEYaeT BCEM TPEOOBAHUSM,
TEOPETUYECKOE COIepIKaHue Kypca
OCBOEHO TMOJTHOCTBIO, 6€3 MpoOesoB,
HEOOXOIUMBIE TIPAKTUUYECKUE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAIIOM
c(hopMUpOBaHbI, BCE
NPEIyCMOTPEHHBIC IPOTPAMMOIA
00yueHus1 yaeOHbIC 3aaHus
BBINOJIHEHBI, JIN0O HEKOTOPHIC U3
BBIMTOJIHEHHBIX 3aJJaHUH COZEepIKaT
HE3HAYUTEIIbHBIC OIIMOKH

Xopomio - YpoBEHb BBINOJHEHHUS
paboTbl  OoTBeyaeT  OOJBIIUHCTBY
OCHOBHBIX TpeOOBaHUH,

3amura TeMbl BKIIIOYAET PEIICHUE
3a/1a4 B ayJUTOPHUH B TEYECHUE
OJIHOM TMaphl U MPOXOIUT MOCTIE
W3Y4YEHHUs COOTBETCTBYIOIIIETO
pasnena. bunersl coctodat U3 3a1ay,
MO3BOJISIIOIIMX OLIEHUTD
c(hOpMUPOBAHHOCTH KOMITETEHITUH.
Ha otBetn! oTBOAMTCS 1,5 daca.
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TEOPETUYECKOE COJEpKaHhe Kypca
OCBOCHO YacCTMYHO, HO MpoOesbl He
HOCAT CYUIECTBEHHOT'O  XapakTepa,
HE00XOUMBbIE MPAKTUYECKHE HABBIKU
paboThl C OCBOEHHBIM MaTepHaioM B
OCHOBHOM C(OPMHPOBAHBI, HEKOTOPbIE
BUABl  3aJaHWil  BBIIOJHEHBI  C
omrOKaMu.

Y 10BIETBOPUTEIIBHO -

Teoperuueckoe coaepxaHue Kypca
OCBOGHO YaCTHYHO, HEOOXOIMMBbIE
NPAaKTUYECKHE HaBBIKM pabOThl He

c(hopMUpPOBaHBI, 0OJIBIIMHCTBO
IIPEyCMOTPEHHBIX IIPOrpaMMon
3aJlaHM  HE  BBIIIOJIHEHO;  IIpHU

JIOTIOJIHUTEIIBHOW  CaMOCTOSATEIbHON
paboTe Haj  MaTepuaJoM  Kypca
BO3MO)XHO  IIOBBIIIEHHE  KadecTBa
BBITNIOJTHEHUS Y4EOHBIX 3aJJaHHi.

HeynosnerBopurensHo -
Teopernueckoe conepkaHue Kypca He
OCBOCHO, HE00XO0/IMMBIE PAKTUUECKUE
HaBBIKH DPa0OTBI HE C(HOPMHUPOBAHEI,

MIPEAYCMOTPEHHBIE MpOTrpaMmMoit
3a/JaHUs HE BBITIOJTHEHEI
Pacuetno- Otnuuno - PaboTa ciana B CpoK, 3aganue Ha PI'P BhimaeTcs Ha
rpaduyeckas pacueTHas ¥ rpaduyeckas 4acTu MEPBOM 3aHATHU
paboTa 1o TeMe | BBINOJHEHBI BEPHO, THOO NMEIOTCS COOTBETCTBYIOLLETO pa3aena
pazaena HEJ0YECThI, HE BIMSIIOIINC HA JUCIMIUIMHEI U CIaeTCs 110

KOHEYHBIN pe3yJbTar. OKOHYAaHUH U3YUYECHHUS
Xopouio - pacyeTHas 4acTh COOTBETCTBYIOILIETO pa3aesa
BBITIOJTHEHA BEPHO, B TpaUyeCcKoit mucauiuinibel. PI'P nomxHb! OBITH
YaCcTH €CTh 3aMeUaHus BBITIOJIHEHBI U 0(OPMJIICHBI B
Y IOBIIETBOPUTEIIBHO - B PACUETHOU COOTBETCTBUU C TPeOOBaAHUSIMU
YacTH €CTh 3aMeUaHusl, METOJ] METOJMYECKUX YKa3aHUU Ka(eapshl.

BBINOJIHEHUS rpadudeckoil yactu
BbIOpaH BEpHBIIL;
HeyioBneTBOpUTENBHO - B paCYETHON
U rpaduvecKoil 4acTax ecTb rpyobie
3aMeyaHusl.

7.3 01eHOYHbIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

KonTtpoabnas pa6ora Nel

1. YopocTtuTh GyHKIHIO, TOTB3YSCH alTeOpOoil JIOTHKHY.

2. CocTaBUTh TaOJIUILy UCTUHHOCTH.

3. Pazpaborats QyHKIIMOHATBHYIO JEKTPUIECKYIO cXeMy Ha 0a30BbIX aneMenTax (M, NI,
HE).
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KonTtpouabnas paéora Ne2
1. CocraButs CJIH® nu CKH® n1s 3ananHoi QyHKIIUN
2. Yopoctuth QpyHKIuio ucnonsiys Kapter Kapao

3. Pazpaborath QyHKIIMOHATBHYIO JIEKTPUUECKYIO cXeMy Ha 0a3oBbIxX semenTax (M, NJIN,
HE).

TunoBbie BONPOCHI sl 3AIIUTHI JIA00PATOPHBIX padoT

Jlabopamopuas paboma Nel

1. B xakux ciydasx BOSHHKAIOT HECUHYCOUJAIbHBIC TOKU U HAIIPSHKEHUS ?

2. Yto Takoe rapMOHUKHU HANPSHKEHUA?

3. Kakue ¢opmbl CUTHATIOB BBl 3HAETE, KAKUMHU YPAaBHEHUSIMUA OHH OTICHIBAIOTCS?
4. B yem 3aKIII09ar0TCs OTINYHS YSTHOW U HEYCTHOU (PYHKITUI?

5. KakoBa nociieioBaTeapbHOCTh pacueTa e HECUHYCOMAAIIbHOTO TOKa?

Jlabopamopnas paboma No2

1. Uto nmonumaetcs noa pexxumom nokosi? Kak HazpiBaeTcst Touka Ha BAX

YCUJIMTEJBHOTO 3JIEMEHTA, COOTBETCTBYIOIIAS 3TOMY pekumy? Uem

OTIPEIEIACTCS TOJIOKEHUE ITOW TOYKH ?

2. 3ayeM Ha/I0 CTAOMIU3UPOBATH peKUM MOK0s1? Kakue criocoOsl cTabmnm3anuu Bel 3HaeTe?
Kakue 13 HUX NpeanoYTUTENbHBI U ToueMy?

3. Kakue nenu MexXKackaaHoOW CBs3M BbI 3HaeTe? CpaBHHUTE UX MEKIY COOOH?

4. CpaBHute auddepeHnanbHbli YCUIUTENbHBIN Kackal ¢ YCUIUTENbHBIM KackagoM O0.

5. Kakue kiaccel pabOThl YCUITUTEIBHBIX 3JIEMEHTOB Bbl 3HaeTe? CpaBHUTE UX.

Jlabopamopuas paboma Ne3

1. ITouemy OV sBisiercst 6a30BbIM 3JIEMEHTOM MHOTHUX COBPEMEHHBIX aHAJIOTOBBIX
MHUKPO3JIEKTPOHHBIX YCTPOUCTB?

2. [Touemy OV sBisieTCS NCTOYHUKOM HAIPSKEHMSI, YIIPABIAEMbIM HaIPSHKEHUEM?

3. Haiite onpeaeneHus napaMeTpoB U xapakrepuctuk OY. 3auemM npoeKTUPOBLINKY
MHUKPORJIEKTPOHHOH arnmapaTypsl TpeOyeTcs 3HaTh TUIIOBBIE TApAMETPhl U XapakTepucTUku OVY?
Kak sxcniepuMeHTaIbHO ONpEIeUTh apaMeTpsl U XapakrepucTuku OY?

4. IlpuBeauTte MpUMephl OpraHU3alUy 1eTed CMEIEHNs U 4acTOTHOW Koppekuuu 1 OVY.

5. Ilouemy Bce OY He UCTIONHSIOTCS TOJIBKO C BHYTPEHHEH 4acTOTHOMN Koppekiueii? B uem
¢u3uka paboThl KOppeKTUpYIoLMX 1eneil B OY?

Jlabopamopnas paboma Ne4

1. Ilepeuncnute OCHOBHBIE XapaKTEPUCTUKHN YCHIIUTENS MOIIIHOCTH.

2. Hazosure cioco6s! noBbimeHust KI1/ nuHeHbIX ycunurenei.

3. CocTaBbTe CXEMY ABYXTAaKTHOTO MOBTOPUTENS HA KOMIUJIEMEHTAPHBIX MmosieBbix M-
TPaH3UCTOpax.

4. Ha3zoBuTE KIIFOYEBBIE YCUIIMTENIN MOITHOCTH: UX JOCTOMHCTBA U HEJJOCTATKHU.

5. YTo Takoe yroyl 0TCEYKH KOJIEKTOPHOTO TOKa?

Jlabopamopnas paboma Ne5

1. CoctaBbTe TaOIUIBI HCTUHHOCTH JUIsl QYHKIIMH TPEX NMEePEMEHHBIX, IPUHSAB, UTO (QYHKIHS
paBHa |, Korja ABa WM TpU apryMEHTa paBHHI 1.

2. 3anumure ypaBHenue 3toi ¢pynkuuu B CAH®- u CKH®-dopwme.

3. MUHUMU3UPYHTE OJYYEHHOE YPABHEHHUE.

4. IlepeBenute ux B 6azuc -HE, NJIM-HE.

5. IlocTpoiiTe CTPYKTYpPHBIE CXEMBI.
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Jlabopamopnas paboma No6

1. Kakoe koMOMHAIIMOHHOE YCTPOMCTBO HA3bIBACTCS MIHPPATOPOM?

2. Hapucyiite ycioBHoe rpaduueckoe obo3HaueHue mudparopa. Kak cokpameHno
ob6o3Havaercs mudparop?

3. Kakoii mmdparop Ha3bIBaCTCS MOJHBIM, 2 KAKOW — HETOJTHBIM?

4. B xakoMm ciyyae BO3HUKaeT HEOOXOAUMOCTh B IPUMEHEHUH K (paTopoB ¢
IPUOPUTETOM?

5. KakoBbI criocoObl HapamyBaHus IUGPaTOpOB MO KOJTUUYECTBY BXOJOB U BBIXO/IOB U KakK
OHM PEAIN3YIOTCSA CXEMOTEXHUYECKHU ?

Jlabopamopnas paboma No7

1. Kakoe koMOMHAIIMOHHOE YCTPOMCTBO HA3BbIBACTCS ACIIUPPATOPOM?

2. Hapucyiite ycrnoBHoe rpaduueckoe obo3nadenue aemmdparopa. Kak cokpameHHo
ob6o3Havaercs nemudparop?

3. O0BsICHUTE TIPUHIIAIT ACUCTBHSA fenmdparopa.

4. Ilpu perieHnH Kakux 3aa4 HU(PpPOBON TEXHUKH UCIIONB3YyeTcs Aemudparop?

5. 'me mpuMeHSIOTCS UQPaTOpsl U AU paTopbI?

Jlabopamopnas paboma No§

. UTo Takoe AeMyJIbTHILIEKCOP?

. Kakyro norndeckyro QyHKIHIO BBITOJHSCT AEMYJIbTHILIEKCOP?
. KakoBo Ha3zHaveHUe U UCIIOIb30BaHUE BXO/Ia pa3peuicHus?

. Kakue QpyHKIMM MOKET BBIIOIHATH IEMYJIbTUILICKCOD?

. Kakue criocoObl HapaiuBaHus IeMyJIbTUIIEKCOPOB?

. UTo Takoe MyJIbTHILIEKCOP?

. Kakyro norndeckyro (yHKIIHIO BBIIIOJHAET MYJIbTUILUIEKCOP?

. Kakue GpyHKIMHM MOKET BBIOTHATH MYJIbTHILIEKCOP?

. Kakue crocoOsl HapanuBaHus MyJIbTUIIIIEKCOPOB?

O 001N DN~ WK =

Jlabopamopnas paboma Ne9

1. Yro takoe Tpurrep? Kakue TUIbl TpUITepoOB BaM U3BECTHBI?

2. Hapucyiite cxemy RS-Tpurrepa Ha TpaH3uCTOpax, MOSICHUTE NPUHLIUII €€ PAOOTHI.

3. Hapucyiite cxemy cunxponHoro RS-tpurrepa na noruueckux snementax. [losicaure
HPUHIUI €r0 PabOTHI.

4. Yem onpenensercs osicTpoaeiicTsue JK-tpurrepa? Haueptuts cxemy JK-tpurrepa Ha
nornyeckux snementax "MJIN-HE" n noscHUTh NpUHIUT €10 paboTHI.

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

6. B yem omiinune JK-tpurrepa ot RS-tpurrepa?

7. Hapucyiite cxemy D-Tpurrepa Ha moruueckux snemeHTax. [losicHute npuHIUm padoThl
D-tpurrepa

8. Hapucyiite cxemy T-Tpurrepa Ha JOru4eckux 3meMenTax. [losicauTe npuHImn padoTsr T-
TpUrrepa

Tunosoe 3axanue pacyeTHo-rpaguyeckoi padornr Nel

1. I ycHIIMTenbHOTO TPAH3UCTOPHOTO Kackasa (puc. 1):

1.1. BeiOpath TpaH3UCTOP MO NPUIOKEHUIO 1, OTIPEETUTH HANPSKEHHE NCTOYHUKA
nutanus Ul paccunTaTh CONPOTUBICHUE PE3UCTOPOB U BHIOPATh UX HOMHUHAIIBI 110 MPHIIOKEHHIO
2.

1.2. Onpenenuts h-mapametpsl, h119, h213 B paGoueii Touke TPaH3UCTOPHOTO Kackaia, ero
BXOJHOE U BbIx0aHOE conpoTuBieHuss RBX u RBbIX.
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1.3. Haiftu amMmmiuTy sl HanpspkeHus 1 Toka 6as3sl UOT, 10T, ko3 punmenTs! ycuneHus

Kackaja 1o Toky, HanpsbkeHuto u MmoutHocty KI, KV, KP u aMmiuty iy Hanps>keHUs: MICTOYHUKA
curtana UGm.

1.4. PaccunTaTh €MKOCTH KOHJICHCATOPOB, BRIOPATh KX HOMUHAJ 11O IPUIIOKEHUM 2,3.

Puc 1 [IpunnunuaneHas 3JieKTpuyecKas cxeMa YCUIMTEIbHOr0 KacKaja

BI)I6€pI/ITC HUCXOJHBIC JAaHHBIC IJId BCEX ITYHKTOB 3aJaHUs 110 IBYM un(bpaM Balicro
BapuaHTa.

[To mocnenueit nudpe:

Tabauua 1
Hocnenmas wagpa || 4 | 5 | 3 | 4 | 5 | 6 | 7 | 8 | 9
BapI/IaHTa
CornpoTHBieHNE
narpyskn Ry, | 100 | 150 | 180 | 300 | 400 | 500 | 400 | 350 | 370 | 300
: Om
= Amruatya
| HAIPDKCHWAB | np | 909 | 15 | 20 | 25 | 225 | 175 | 125 | 0,75 | 1,0
Harpyske Unm,
B
[To nmepBoii nudpe Bapuanra:
Tabmuma 2
IlepBas mudpa BapuaHTa 0 1 2 3 4 5 6 7 8 9
—
[a W
£ | Buyrpennee conpotuBienue | 44 | 150 | 200 | 300 | 350 | 400 | 450 | 500 | 600 | 700
; HCTOYHHKA curHaiia Rg, OMm
ITo mocnenueit nudpe BapuanTa:
Tabnuua 3
Mocnemsa magpa |5\ 1| 5 | 3 | 4 | 5 | 6 | 7 | 8 | 9
BApUAHTA
- Hwmxusasa
(=W
| TPaHMHHAT oo |5y 175 | 100 | 125 | 150 | 175 | 200 | 225 | 250
A yacTtora Fu,
7 I
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Tunosoe 3a1anue pacyeTHo-rpaduyeckoi padoTbr Ne2

2. 3aaHa cxeMa Ha OllepalluOHHOM YCHIIUTENE, HE00X0AUMO:

2.1. PaccunTath CONPOTUBIEHUS PE3UCTOPOB M EMKOCTH KOHJIEHCATOPOB, BEIOPATh UX
HOMMHAJIBI 10 NIPUIIOKEHUSIM 2, 3.

2.2. BeiOpatb onepaunonssiii yeunuteins (OY).

2.3. OnpenenuTb MakCUMaJIbHbIE aMILTUTYAbl HCTOUHUKOB CUTHAJA.

HpI/IHHI/IHI/IaHBHBIC OJICKTPUYCCKUE CXEMbI YCTPOﬁCTB Ha OIICPALMOHHBIX YCUIUTEIIAX

Uﬁb’!
Ug Pty

{':!,’7_;_-: UJ’?.-"

ik

- +
Q
Lfi;- = Uﬂ Fd
a) 11
a) MHBepTUpYIOLINI YCUIUTEh IOCTOSIHHOTO TOKa, 0) He nHBepTHpYIONIHI yCHIUTENb IOCTOSHHOTO
TOKa

6)

L‘fﬁ i

B) CyMMUpYIOLIUN YCHIIUTENb TOCTOSIHHOTO TOKA, T') MHBEPTUPYIOIIHHA YCUIIUTENb
MEPEMEHHOTO TOKa



1) He unBepTupyromuii ycunuTenb NepeMEHHOT0 TOKa

bh =

T

U =Y

1Ly
i_

BBI6epI/ITe HUCXOAHBIC JaHHBIC IJId BCEX ITYHKTOB 3alaHUs 110 IBYM L[H(i)paM Balicro

BapHaHTA.
ITo mocnenueit nudpe:

Tabauua 1

[Tocnennsis mudpa
BapHaHTA

8

9

Cxema Ha OV,
PHUCYHOK

A

Koapdpuument
YCHJICHUS TI0
HaMpPsHKEHUIO - -

JUISL ICTOYHHKA
curnana Kyz

20

40

Huxuaaa
rpaHUYHAs - -
yactota Fu, 'l

KPIP 2

50

20

100

75

Bnytpenunee
CONPOTUBIICHUE
HUCTOYHHUKA -
curHaina Rey,
KOM

40

70

ITo nepBoii nu¢pe Bapuanra:

Tabmumna 2

IlepBas mudpa BapuaHTa

8

9

BuyTtpennee conpoTuBiieHHE
ncToyHuKa curHana Rgei, kOm

KPIP 2

10

20

30

75

40

25

15
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[To mocnenueit nudpe Bapuanra:

Tabmuma 3
[Mocnennss uudpa 0 1 2 3 4 5 6 7 8 9
BapHaHTA
Koaddurment

yCI/IJIeHI/IH 110
Ha@;ﬁ‘:‘*“m 10 | 20 | 30 | 40 | 50 | 55 | 45 | 35 | 25 | 15
HNCTOYHHUKA
cur"aia Kui

KPIP 2

IIpoune nanuele:

Tabnuua 4
JIoCTyITHBIE YaCTOTHBIE UCKAXKEHUS HA TPAHUYHOMN YacToTe My 1,41
MHAMHUYECKHH JI1ana3oH BHIXOJIHOTO
K PI'P 2 3aganus A A A 26
Hanpspkenus D, nb

MakcuManbHas TeMIepaTypa okpyxkaromiei cpeast T, °C 40

TunosBoe 3a1anue pacyeTHO-rTpaduyecKoi padoTbr Ne2

3. Jnst noruueckoil GyHKIIMH HEOOXO0AUMO:

3.1. YopoctuTh QyHKIHIO, MOIB3YSICh aNreOpoi JIOIHKH.

3.2. CocTaBUTh TaOJIUILy HCTUHHOCTH.

3.3. PazpaboTtarh GyHKIMOHATBHYIO JIEKTPUUECKYIO cXeMy Ha 0a30BbIX dnemenTax (U,

WJIN, HE).

BBI6epI/ITe HUCXOAHBIC JaHHBIC AJId BCEX ITYHKTOB 3alaHUs 110 IBYM uHQ)paM Balicro

BapHaHTA.
[To mocnenueit mudpe:

Tabmuma 1
[Tocnennsis mudpa 0 1 2 3 4 5 6 7 8 9
BapuaHTa
-kN N &\‘ o~ [N o o &\' o &\l
SIS |2 S22 32]3% %
% < | <] £ & <] < + < < | <
= Joruveckas =+ N N = X X < > g >
; byuknus F* ﬁ' < ; >f >.|§ >.|§| f\F] ﬁ >-|S >-|S
+ A A N N N + + N N
syl i syl
| | X | X | %X | X | X || X | X

*IHNPUMEYAHHUE. 3nech 1 fanee 4yepTy CHU3Y HY>KHO TOHUMAaTh, KaKk 3HaK HHBEPCHUH, T.€. 4epTa

CBEpXY.
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A1, A2 — u3 Tabiun 2, 3.

ITo nepBoii nudpe BapuaHTa:
Tabnuua 2
IlepBas nudpa BapuaHTa 0 1 2 3 4 5 6 7 8 9
™
= | IR IE IR
e oruueckas pyHkuus A &K | % % %X
7 X
[To mocnenueit nudpe Bapuanra:
Tabmuma 3
Mocnemuas wnppa || 4 | 5 | 3 | 4 | 5 | § | 7 | 8 | 9
BapHaHTa
- —~ o — (N < > N
2 Jlornueckas g El é g E| E gl §'\<J\ S>é >
E bynkus Az § b X l-\Fl X > § E” 'll X
4 et > N > > X X > >
< | XX N X | N | 2| Y
7.3.2 IIpoMexyTOUHASL ATTECTALUA
Bonpocw k 3auémy
1 Dnekrpuyeckue curHaibl. BpeMeHHOe U cieKTpallbHOE NPeACTaBICHUE OIIK-1
2. YcuieHue JIeKTPUYECKUX CUTHAJIOB OIIK-1
3. AMIIIUTYIHAs MOTYJIISIIHS OIIK-1
4. IMI1yJ1bCHO-KO10Basi MOy ISALIUS OIIK-1
5. [lInpoTHO-UMIYJIbCHAS MOIYJISLIMS OIIK-1
6. PuiIbTpanysi CHTHaJIOB OIIK-1
7. XpaHeHue U 0ToOpakeHue MH(opMaIu OIIK-1
8. [IpeoOpa3zoBaHme dIEKTPUUECKON IHEPTUU OIIK-1
9. O0OpatHas CBsI3b B YCHJIMTEIIBHBIX YCTPOUCTBAX OIIK-1
10. Baustnue o6paTHOM cBA3M Ha KOG (ULIMEHT YCUIICHHUS OIIK-1
11. Biiusinue oOpaTHO# CBs3M HAa HECTAOMIIBHOCTD YCUIIMTEIS OIIK-1
12. Bausinue oOpaTHOM CBA3M HA HEJIMHEWHbIE HCKAKEHUS U IIIYMBbl YCHIIUTEIS OIIK-1
13. Biiusinne oOpaTHOM CBSI3M Ha BXOJIHOE U BBIXOIHOE CONPOTUBIICHUS YCHUIIUTEIS OIIK-1
14. YcTOWYMBOCTD YCHIIMTENCH ¢ 0OpaTHOM CBSI3bIO OIIK-1
15. Koppekiiusi 4aCTOTHBIX XapaKTepUCTHK sl obecnieueHus yctonunBoctu yeunurens | OIIK-1
16. IlpuHIUIIBI TOCTPOEHMS] YCUIIMTEIbHBIX KACKaJI0B OIIK-1
17. llenu 3aanusi M CTAOUITU3AIMH PEKUMA TTOKOS OIIK-1
18. DneMeHTBHI CBSI3U YCUIIUTENBHBIX YCTPONUCTB OIIK-1
19. Onepanmonssie ycunurenu. Mogenu OY OIIK-1
20. Macitabupyromuii HHBEPTUPYIOIIMHA ONepalluOHHbBIN YCUIUTEh OIIK-1
21. Macmutabupyrouyii HeMHBEPTHPYIOIIUI OnepaliMOHHbIN YCHIIUTENh OIIK-1
22. CyMMUpYIOIINANA ONEPALMOHHBINA YCHINTEIb OIIK-1
23. BplunTaroumii onepalioHHbIA YCUIIUTEb OIIK-1
24. naTerpupyronumii onepaluoOHHbIN YCUIIUTEIb OIIK-1
25. Ycuaurenu MOIIHOCTH OIIK-1
26. Jlornueckue QyHKIMHN U CIOCOOBI UX NPEACTABICHUS OIIK-1
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27. ®ynkuust HE, ®ynkuusg NI, @yuxius U OIIK-1
28. Jlormueckune snemenTtsl U-HE, NJIN-HE OIIK-1
29. CuHTE3 JOTUYECKHUX YCTPONCTB OIIK-1
30. BeIOOp CUCTEMBI JIOTHYECKUX JICMCHTOB OIIK-1
Bonpocul k sxzameny
1. Jlorndeckne ypoBHU, HATPY309HAS CIOCOOHOCTh OIIK-1
2. Jlornueckue 3JeMEHTHI C TPEMSI COCTOSTHUSIMU OIIK-1
3. BeicTpoielicTBHE JIOTHUYECKUX PJIEMEHTOB OIIK-1
4. IToMex0yCTOMYMBOCTD JJOTHYECKUX FJIEMEHTOB OIIK-1
5. Ynciio BX010B JJOTHUYECKHUX YIEMEHTOB OIIK-1
6. CnenuaibHble THUIbI JOTMYECKUX 3J1eMEHTOB. Jlornueckue anemeHTsl ¢ oTKpbIThIM | OITK-1
KOJUJIEKTOPOM
7. PacuumpuTenu yucaa BXOAOB JIOTHYECKUX DJIEMEHTOB OIIK-1
8. CxeMa coryacoBaHus YPOBHEH JIOTHYECKUX 3JIEMEHTOB OIIK-1
9. Jloruueckuii 3JIEMEHT C pa3pelIeHUEM 10 BXO1Y OIIK-1
10. mudpatopsl, aenndparopbl OIIK-1
11. MyabTUILIIEKCOPBI, 1EMYJIBTUILIIEKCOPBI OIIK-1
12. Cymmaropsl, [loxycymmaropsl OIIK-1
13. Beruurareins. OIIK-1
14. IludpoBbie KOMITAPATOPHI OIIK-1
15. RS-tpurrep, D-tpurrep OIIK-1
16. JK-tpurrep, T-tpurrep OIIK-1
17. Tpurrep IlImurra OIIK-1
18. [udpoBbie CUETUUKU WUMITYIHCOB M JCIUTEIN 4acTOThl cienoBanus (Bowunsie | OITK-1
cueTuyuky, HelBOMUHbIE CUETUHKN)
19. Peructpsl (mapajuienbHble, NOCIe/10BaTeNbHbIe, YHUBEPCATIbHbIC) OIIK-1
20. OxHOBUOPATOPHI, MYJIHTUBHOPATOPHI OIIK-1
21. YMHOXUTENIN, KOMIIApaTOpPBI OIIK-1
22. CxeMbl KOHTPOJISI YETHOCTH OIIK-1
23. ChopmynupyiTe MpaBUIO NOCTPOSHUS perrcTpa caBura Ha D-Tpurrepax OIIK-1
24. Bp100p CHUCTEMBI JIOTHYECKHX DJIEMEHTOB OIIK-1
25. KakuM 00pa3oM perucTpsl CABUTA MOKHO MCIIOIB30BaTh KakK MPeoOpa3oBaTe OIIK-1
MOCJIe/IOBATENBHOTO KOJIa B MapaJIeNIbHBIA U HA000pOT
26. Kakoit xapakTepHOH 0COOCHHOCTBIO 00JIaIaeT MepruoInIecKas OIlK-1
IOCJIEI0BATEIBHOCTh UMITYJIbCOB Ha BXone T-tpurrepa?
27. Kakoii BEIXOJTHOW KOJ yCTAaHOBUTCS Ha BBIXOJIaX TPeX, YeThIpeX U msaTupazpsaabix | OITK-1
CYMMUPYIOIIMX CUETYUKOB NIOCJIE MOJJa4 Ha MX cHHXpoBxoJ 14, 18, 26, 30 umnynbcoB?
28. B yem oTIIMUMe CHHXPOHHOTO CYETYHKA OT aCHHXPOHHOTO? OIIK-1
29. llouemy JK-Tpurrep Ha3blBaeTCs YHUBEPCAIbHBIM? OIIK-1
30. Hapucyiite cxemy CHHXpOHHOTO RS-Tpurrepa Ha norudeckux snemenrtax. [loscaure | OIMK-1

IIPUHIIHUII €T'0 pa60TBI.




