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1 Henawn, 3a0a4M ¥ IVIAaHUPYEMbIe Pe3yJbTAThl 00y4eHHs 110 AUCHUILIHHE

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
npodeccruoHaNbHON
JeSITeTbHOCTH

HOIIK-1.1. [Tornmaet
TEOPETUYECKUE OCHOBBI
€CTECTBCHHOHAYYHBIX U
TEXHUYECKUX TUCIHILIHH,
OCHOBHBIC 3aKOHBI
(GyHKIIMOHUPOBaHUS 0OBEKTOB
npodeccnoHaTBEHOM
NEeSITeIIbHOCTH;

NOIIK-1.2. Ilpumensier Ha
MPaKTUKE MaTeMaTUYECKHe
METOIbI JIUISI aHATN3a U
MOJIETTUPOBAHUS PA3ITUYHBIX
aCTICKTOB (DYHKIIMOHUPOBAHUS
00BEKTOB MPoheCcCHOHATHLHON
NeSATEIILHOCTH,

HOIIK-1.3. Bnageer
HaBBIKaMU aHAJIM3a U CUHTE3a
ABTOMATHU3UPOBAHHBIX CHCTEM
Y UX DJIEMEHTOB C YIETOM HX
crerupuKy.

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

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

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

2 MecTO TUCHUILTHHBI B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMMbl

JlucrumnnmHa OTHOCUTCS K 06a30Boif yactu 0s10ka b1 «luciumiamab! (MOTYIH )».
JucuuninuHa HenoCpeICTBEHHO CBsI3aHa CO CIAEAYIOUMMU AUCHUIUTMHAMU U npakTukamu OOIT:
Komrmiekchl TEXHUYECKUX CPEJICTB B CHCTEMaX aBTOMATHYECKOTO YIIPABIICHNUS,
CucremMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS;




®du3nUecKrue OCHOBEI 3JICKTPOHMKH,

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 ToM uucne:
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 ToM uucne:
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
paboram
2.5 | [lonroroBka K 3a4ery 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| E2|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.
YcueHne IeKTPUISCKUX CHTHAJIOB.
Tema 2. Moaynsius cCUrHaJIoB
1.2 | (ammmuTyaHAS, IMITYJIECHO-KO/IOBAS, 2 2
HIHPOTHO-UMIYJIbCHAS).




QuipTpanys 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
00paTHO¥ CBsI3M Ha HECTAOMIIBHOCTH
ycuiurens. Biusaue oOparHoi
CBSI3M Ha HEJIMHEWHbIE UCKAKEHUS U
ITYMBI YCUJIATEIIS

2.4

Tema 4. Biustnue oOpaTHOM CBS3H
BXOJITHOE Y BBIXOJHOE
CONPOTUBIICHUE YCUIUTEIIA.

Y CTOMYUBOCTD YCUITUTENS €
oOpatHo# cBsi3bt0. Koppekius
YaCTOTHBIX XAPAKTEPUCTHUK IS
o0ecrie4eHns yCTOWYMBOCTH
YCUJIUTEIIS

2.5

Tewma 5. [IpuHIUNBI TOCTPOEHUS
YCUJIUTEIIbHBIX KackaaoB. Llenu
CO3/aHUS U CTAOUITM3AIUH peKIMa
MOKOs. DJIEMEHTHI CBSI3U
YCUJIUTEJIBHBIX YCTPOMUCTB

2.6

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

2.7

Tema 7. CyMMUpPYIOIINUNA YCUITUTEND.
Brrunraromuii yCuianTens.
HHTerpupyrommii yCuianTeb.
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, ['eneparopsr RC, LC-
TUNA

211

Tema 11. CrinaxxuBaronuii
ANeKTpUYeCcKuil GuiIbTp. AKTUBHBIE




¢mibTphl. PezoHaHcHBIE QUIBTPEI.
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
anemenTsl 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

Pa3znea 4. llndposBobie ycTpoiicTBa

118

30

14

14

60

4.1

Tema 1. Kimaccudukanus nudpoBbix
YCTPOMCTB, MyJbTUILIEKCOP.
Hemynbrumiekcop. Jemmudparop.

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 Kiaccuukanus). SR-
tpurrep. RS-tpurrep. D-tpurrep.

4.5

Tema 5. JK-tpurrep. T-tpurrep.
Peructpst (O6mme cBeeHus 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 CYUECTUUKH.
CHUHXpPOHHBIE CUETUHKHU.
CHHXpOHHBIE JBOMYHBIE CYETYHKH.




Tema 8. OOume cBeneHus.
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.

Pa3znea 2. OCHOBBI TEOPUM IJIEKTPOHHBIX YCHIHUTEIel

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

Pazmen mocBAmIEH MHMPOKOMY KIacCy IMQPOBBIX YCTPOHCTB, HUX CXEMOTEXHHYECKUM
XapaKTepUCTHKaM, TapameTpaMm:  (Ie-)MyJIbTUILIEKCOpPBI,  (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. Cucremsl cuuciienus. [lepeBo/ibl 4rces U3 OHOW CHCTEMBI B JIFOOYIO JPYTYIO.
MaremaTtnueckue onepanuy B IBOMYHON CUCTEME CUNCIICHHUS.

Cemunap 3 OCHOBHBIE 3aKOHBI AIT€0PHI JIOTHKHU. JIornueckue onepami, akCHOMBI U 3aKOHBI.

Cemunap 4-5. Munummzarus toruueckux Gynkuuid. Kaptsr Kapho.

CemuHap 6-7. CxeMOTEXHMKa 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

i depeHINaTFHOTO YCHIIUTEIHHOTO
JlaboparopHoe 3ansTHe 4-6. JlabopaTopHas padora Ne3. VccnegoBanue ornepaioHHOTO
YCHITUTEIS



JIaGoparopnoe 3anstue 7-8. Jlabopatopnas pabora Ned VccrienoBanue yCUIUTENS
MOIITHOCTH

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
JeMyJIbTUIUIEKCOPA, MYJIbTUILIEKCOPA

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. Munos3zopo, O.B. Dnekrponnka: yuebnuk ans By3oB/ O. B. Munos3opos,
W. T'. [TankoB. — 7-e m3x., mepepad. u qorn. — Mocksa: M3marensctBo HOpaiit, 2024. — 407 ¢. —
(Boiciiee o6pazoBanue). — ISBN 978-5-534-18604-8. — TekcT: anekTpoHHbIH // OOpa3oBaTesbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/544569.

2. borauenkoB, A. H. Lludpossie ycTpoiicTBa M MHUKPOIPOLECCOPHI: METOAMYECKHUE
ykazanus / A. H. BoragenkoB. — Mocksa: PTY MUPDA, 2022. — 77 ¢. — TekcT: 31eKTpoHHbI //
Jlanb : anekTpoHHO-OnOMMoTeHast cuctema. — URL: https://e.lanbook.com/book/240125.

3. Bepxosa, I'. B. AnasoroBele ycTpoiicTBa aBTOMaTHKu: ydyeOHoe mocobue / I'. B.
Bepxosa, C. B. Akxumos, K. B. benoyc. — Cankr-IlerepOypr: CIIOI'YT um. M.A. bonu-bpyeBunua,
2019. — 67 c.— Tekcr: snexkrponHsbiii / Jlanb: >neKTpoHHO-OMOMMOTeUHas cucrema. — URL:
https://e.lanbook.com/book/180217.

4. DNeMEHTapHbIE OCHOBBI JJIEKTPOHUKUM U CXEMOTEXHHMKH: ydyeOHOoe mocobue. —
['opuo-Amnraiick: 'AT'Y, 2022. — 71 ¢. — TekcT: anekTpoHHbIH // JIaHb: 351eKTpOHHO-O0MOInoTeYHas
cucrema. — URL.: https://e.lanbook.com/book/271106.

4.3 JlonoiHUTEIbHAS JIUTEPATYypa

1. benos, JI. A. Paguosnexrponuka. ®opmupoBaHue cTaOUIBHBIX YACTOT U CUTHAJIOB:
yuebHuk 171 By30B / JI. A. benoB. — 3-e u3n., nepepad. u gon. — MockBa: M3aarensctBo FOpaidT,
2024. — 268 c. — (Bwicmee oopazoBanue). — ISBN 978-5-534-14694-3. — TekcT: 3JIeKTpOHHBIN
// Obpa3zoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/539951.

2. Hosoxwios, O. II. CxemoTexHUKa paUONPUEMHBIX YCTPOUCTB: yueOHOE mocooue
s By3oB/ O.Il. HoBoxwunoB. — 2-e u3a., ucnp. u jon. — Mocksa: M3garensctBo IOpaiiT,
2024. — 256 c¢. — (Bwicmee obopazoBanue). — ISBN 978-5-534-05574-0. — TekcT: 2JIeKTpOHHBIN
// Obpa3zoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/538779.
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3. [udposast TexHHKa CHCTEM yrpaBieHus: yuyeOHoe nocooue / B. U. boiikos, I'. U.
bonrynos, C. B. beictpoB [u ap.]. — Cankr-Ilerepoypr: HUY UTMO, 2018. — 139 ¢. — Tekcr:
AJIEKTPOHHBIN // Jlanb: AJIEKTPOHHO-OMOIMOTeYHAS cucTema. — URL:
https://e.lanbook.com/book/136495.

4, Kpaceko, A. C. CxeMOTeXHUKA aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOWCTB: y4eOHOE
nocobue / A. C. Kpacbko. — Mocksa: TYCVYP, 2006. — 180 c. — ISBN 5-902958-05-9. — Tekcr:
AJIEKTPOHHBIH // Jlanb: ANEKTPOHHO-OMOIMOTeYHAS cucrema. — URL:

https://e.lanbook.com/book/10930.
4.4JnekTpoHHBIE 00pa3oBaTeIbHbIE PeCypChI

1. He npenycmotpen

4.5 JInuieH3M0HHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

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

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

1. Enunoe oxHO pocTtyma K oOpa3zoBaTenbHBIM pecypcam DenepanbHbBIE  TOPTAT
http://window.edu.ru

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

3. OduunanbHbIA HHTEPHET-TIOPTAJ MpaBoBoil nHdopmanuu http://pravo.gov.ru.

4. Hayunas snexTpoHHast 6nbaunoteka http:// www.elibrary.ru

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

5 MarepuaibHO-TeXHHYECKOE o0ecreueHne

1. KoMIbIoTepHBIH KJ1acc ¢ MpelyCTaHOBISHHBIM IPOrPaMMHBIM 00ecTIeYeHHEM, YKa3aHHBIM
B II. 7.3, MyJIbTUMENIHOE 000py10BaHUE (IIPOEKTOP, EPCOHANIBHBINA KOMIBIOTED MpENogaBaTes).

2. Crienanu3upoBaHHas ay JUTOPUs U1 poBeieHHs JabopaTopHbIX padoT. O6opyoBaHuE
W anmaparypa: ocHumuiorpadbl, KOMIUIEKT THUIIOBOTO JiabopaTtopHoro obopynaoBaHus "OCHOBBI
anekTpoHUKHu"; O3 1-C-P (cTeHnoBOE UCTIONHEHHUE, PydHasi BEPCHs).

3. Aynurtopusi A JIEKIIMOHHBIX, MPAKTHYECKUX 3aHATHH. OOOpyaOBaHHWE W ammaparypa:
ayJIMTOpHAs JOCKA, BO3MOKHOCTb MCIIOJIb30BAHUS MYJIbTUMEUITHOTO KOMIUIEKCA.

6 MeToauyeckue peKOMeHAAIUN

6.1 MeToanueckue peKOMeHIAMH ISl TIPeNnoAaBaTe/isi 0 OPraHu3aunu
o0y4eHus1

Ha nepBoM 3aHATHH MO AUCHUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYAEHTOB C MOPSIKOM €€
u3ydeHus (TeMaMu Kypca, popmMaMu 3aHATHI, TEKYIETO U TPOMEKYTOUHOTO KOHTPOJISI), PACKPHITh
MECTO U POJIb JUCLMIUIMHBI B CUCTEME HAyK, €€ IMPAKTUYECKOE 3HAUEHUE, TOBECTU 10 CTYACHTOB
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TpeOoBaHUs K (opMe OTYETHOCTH WU TNPHUMEHEHUS BUIOB KOHTpOJA. Bblmarorcs 3amaHust Aus
HOJATrOTOBKH K J1a00paTOPHBIM U IMPAKTUUYECKUM 3aHATHSIM.

[Tpu moAroToBKE K JIaOOPaTOPHBIM U MPAKTHUECKUM PadOTaM IO MEPEYHIO OOBABICHHBIX TEM
IPENoJIaBaTel0 HEOOXOJUMO YTOUHUTh IIJIaH UX IPOBEACHUS, NMPOIyMaTh (OPMYJIUPOBKH U
coJepKaHue Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXKJEHHE, O3HAKOMUTHCS C MEpPEeYHEM
TEMaTU4YECKUX BOIIPOCOB.

B xome paboThl BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYMMOCTb TEMBI
paboThI, ONPEeNUTh HOPSIIOK €€ IPOBEIECHUS, BpeMsI Ha 00CYKJIeHHE KaX/10r0 y4eOHOro BoIpoca.

[Ipumensisi (QpOHTANBHBIA ONPOC JaTh BO3MOXKHOCTh BBICTYIHUTbh BCEM CTYJCHTaM,
IPUCYTCTBYIOIUM Ha 3aHATHH.

B 3akimtounTenbHO yacTu paboThl cieayeT MOABECTU €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
KaXJ10T0 CTYJICHTa ¥ y4eOHOH IrpyNIibl B LIeJIOM. PaCKpbITh 10JI0KUTENbHBIE CTOPOHBI U HEIOCTATKU
npoBeieHHOW JabopaTopHOil paboThl. OTBETUTH HAa BOMPOCHI CTYAEHTOB. Bplmare 3amaHust ais
CaMOCTOSITENIbHON PabOThI IO MOJTOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Metoauka mnpenojaBaHus JUCLHUIUIMHBI «OJIEKTPOHHBIE YCTPOWCTBa» U pealu3alus
KOMIIETEHTHOCTHOTO IOJX0/Ja B H3JIOKEHUM M BOCIHPHUITUM MaTepualla IpelycMaTpUBaeT
UCIIOJIb30BaHUE CIIEAYIOIIMX AaKTUBHBIX W HHTEPAKTUBHBIX (OPM IPOBEIEHUS TIPYNIOBBIX,
UH/IUBUYAJIbHBIX, AyJUTOPHBIX 3aHATUM B COYETAaHUM C BHEAYAUTOPHOW pabOTONl C IEbIo
dbopMHUpOBaHUS U Pa3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB O0YYAIOIINXCS:

— MOATrOTOBKA K BHIMOJIHEHHUIO U 3aIlUTa MPAKTUUYECKUX U Ja00paTOPHBIX PabOT C IOMOILIbIO
CHEIHAIM3UPOBAHHOIO IPOIPAMMHOTI0 00eCTIeUeHUS;

— 3alllUTa pacyeTHO-rpauIecKux padoT;

— TEXHOJIOTUH aHaJIN3a CUTYalUi /sl aKTUBHOT'O 00YUYEHHSI, KOTOPbIE TO3BOJISAIOT CTYIEHTaM
COEMHUTB TEOPHIO U MPAKTHUKY, IPEICTABUTH IPUMEPhI IPUHUMAEMBbIX PELLICHUN U UX TOCJIECTBUH,
JEMOHCTPUPOBATh Pa3IMUHbIE MO3ULIUH, POPMHUPOBATH HABBIKU OLICHKH aIbTEPHATUBHBIX BAPUAHTOB
B BEPOSITHOCTHBIX YCIIOBUSX.

OOyyeHue Mo TUCIUILIMHE BEAETCSA C MPUMEHEHUEM TPaJULMOHHBIX MTOTOKOBO-TPYNIOBBIX
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHONOrui. Ilpu ocymecTBieHun o0pa3oBaTeIbLHOIO
npolecca 1Mo AUCHUIIMHE UCIIONB3YIOTCS CIAeAYIONe HHPOPMAMOHHO-TEIEKOMMYHUKAIIMOHHBIE
TEXHOJIOTUH: NPE3EHTALIUH ¢ IPUMEHEHHEM MPOEKTopa U nporpammsl PowerPoint.

6.2 MeToanueckue yKazaHus JJisi 00y4aromuXcs M0 OCBOEHUIO TUCUMILTHHBI

CamocrosarenbHass paboTa SBISEeTCS OJHMM W3 BHJOB YydeOHbIX 3aHsATHM. Llenb
CaMOCTOSITENIbHON paboThl — MPAKTUYECKOE CaMOCTOSITENIbHOE MOIYYeHHE CTYACHTaMU HaBBIKOB
paboThI B TPOrpaMMHBIX IMPOAYKTaX, pACCMaTPUBAEMBIX B MTPOLIECCE U3YyUEHHS TUCIUIUIUHBL.

AynuropHas caMOCTOsITeIbHAas paboTa 10 AUCLUIIIIMHE BBITOIHIETCS Ha Y4eOHBIX 3aHITUIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOABATEINS U IO €r0 3aJaHUIO.

BueayauropHass camocrosiTenbHas paboTa BBINOJHSAETCS CTYJIEHTOM IO 3aJaHHIo0
IpernoJiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHSL.

3aoauu camocmoameibHoll padomel cmyoenma:

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON yueOHOW paboThI;

- OCBOCHHE COJIEP KAHUS TUCIUIINHBI,

- yriayOsieHHe CoJIepKaHHusl U OCO3HAHWE OCHOBHBIX TOHSATHH JUCHIUIUINHBL

- HUCIOJb30BaHUE MarepHajia, cOOpaHHOrO0 M IMOJIy4YEHHOTO B XOJ€ CaMOCTOSITEJIbHBIX
3aHATUH U1 9 EKTUBHON MOATOTOBKH K 3aUETYy.

Buowvt éneayoumopnoii camocmoamenvnou pabomol:

- CaMOCTOSITENbHOE U3YUEHUE OTJENbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K MPAKTUYECKUM U JJAOOPATOPHBIM 3aHATHUSM;

- MOJITOTOBKA U 3aIlIUTA pacueTHO-TpapHuuecKux padoT;
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- 0(pOpMIICHHE OTYETOB 110 BHIITOJHEHHBIM IIPAKTHYECKUM U JIAOOPATOPHBIM paboTam;

- IOJTOTOBKA K 3a4€Ty, K3aMEHY.

Jlnst  BBINOJHEHHS JIIOOOTO BHUAA CAMOCTOSTENBHOW paboThl HEOOXOAMMO TPONTH
CIIC/TyOIIINE ITAIIBL:

- OIIPEJENICHNE 1IN CAMOCTOSATENLHOM paboTHI;

- KOHKpETH3aIysl TO3HABATEIbHON 3a/1a4H;

- CaMOOIIEHKA TOTOBHOCTHU K CaMOCTOSITETIbHOM paboTe;

- BBIOOD a/IeKBaTHOTO crioco0a JeWCTBHSA, BEIYLIETO K PEIICHHUIO 3a1a4H;

- IUIAaHUpOBaHHE paOOTHl (CAMOCTOSTENBPHOW WM C IOMOIIBIO TPENnoJaBaTess) Haj
3a7aHuEM;

- OCYIIECTBJICHHE B IIPOLIECCE BBIIOIHEHHS CaMOCTOSITEIbHOM pabOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO M KOHEYHOT'0) PE3yJIbTaTOB PAdOTH M KOPPEKTUPOBKA BHIITOJIHEHUS paOOTHI;

- peduekcus;

- Ipe3eHTalus padoTHlI.

7 @oH]I OLIEHOYHBIX CPEACTB

B npornecce 00ydeHus UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSITENbHOMN
paboThI CTYICHTOB, OLICHOYHBIE CPEACTBA TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTauuin

- 3aIUTHI TAOOPAaTOPHBIX PadoT;

- KOHTPOJIbHBIE PAOOTHI;

- pacueTHO-rpaduyecKkas padbora;

- 3a4éT;

- 9K3aMEH.

O1ieHOUHBIE CPEACTBA TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIbHBIE
3aJaHMsl 110 MPAKTUYECKUM padoTaM MHIUBUAYAIBHO JAJIS KQXI0T0 00yJaromerocs.

B pesynbrare 0cBOCHUS TUCIUILTHHBI (MOTYJIs1) (POPMUPYIOTCS CIeIyroIne KOMIIETCHIINH:

Kon

HaumeHoBaHME KOMIIETEHITUH BBINIYCKHUKA
KOMIICTCHI MU

CrniocobeH NpUMEeHsTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIE 3HAHUS,
OIlK-1 METObI MATEMATHYECKOTO AaHAJIN3a U MOJICTIMPOBAHUS B
poeCCUOHATIBHOMN 1eATeIbHOCTH
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7.1 MeToabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 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
WHIUBUAYATbHO  KaXJbIM  CTYJICHTOM.
OdopmieHHBIIE  OTYET CTYACHT CHacT
MpEeroIaBaTeNli0 Ha TPOBEPKY B 3apaHee
yCTaHOBJeHHbIH 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
KOKIBIM CTYJICHTOM WHJIMBUIYAIBHO B
dopmare '"Bompoc-orBeT" (3amaroTcs 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-
rpaguueckas
pabora

OOyuaromuiics B  TEYEeHUE CeMecTpa
CaMOCTOSITENILHO BBINOJIHAET PsiJ paCueTHO-
rpadguyeckux padbot mo teme paszaena. [lpu
NpoBepKe  IMpenojaBaTelb  OLICHUBAET
KayecTBO  0GOpMIICHUS, TMPABWIBHOCTH
pacyeToB M BbIBOJIOB. [lanmee mpoBoauTCS
3amIUTa  pacyeTHO-rpauveckoil  paboTHI
KOKJIOTO CTYIEHTa WHAMBUAYAIbHO B
dbopmate '"Bompoc-orBeT" (3amaroTcs 3
BOTIpOCa

[IpomexxyTouHbIN

3auéT

3aueT npoBOaUTCS B MMCbMEHHOM hopme. B
aynutopun Haxoautcs IIpomexyrounas
aTrectaius oOydJaroruxcst B popme 3adera
MIPOBOAMTCS MO PE3yJbTaTaM BBIIIOJIHEHUS
BCEX BHJIOB yueOHOI paboThI,
MPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM TI10
JTaHHOW NHUCUUIUIMHE (MOIYJIIO), MPH 3TOM
YUUTBHIBAKOTCS ~ PE3YyJbTaThl  TEKYIIETO
KOHTPOJSl  yCIIEBAEMOCTH B TEUYEHHE
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cemectpa. OlLIEHKa CTENEHU JTOCTHXKEHUS
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 CTyJaeHToB. 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

MUHYT.
K IIPOMEKYTOYHOU 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 ~ YCHEBAa€MOCTH B  TEUEHHE
cemectpa. OIlIEHKa CTEMEHU TOCTHKCHHS
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»,
«YIAOBJICTBOPUTCIIBHO» nimn
«HEYOOBJICTBOPHUTCIBHO). DK3aMeH

MIPOBOJIUTCS B ycTHOU opme. B ayauropuun
HaxXOJUTCsl NpenojaBarens U He Ooiuee 5
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YeJIOBeK M3 YHMCla CTYICHTOB. 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
JOCTIKEHUE 00YJaIONIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUEHHS 10 TUCIUTUTAHE (MOJIYJIIO).

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
3JIEKTPOHHBIX
AHAJIOTOBBIX U

(POBBIX YCTPOUCTB.

COOTBETCTBUE
CIEAYIOIINX 3HAaHUM:
OCHOBHBIE CXEMBI
AEKTPOHHBIX
YCTPOUCTB, UX
COCTaBHBIE YaCTH U
¢busnyeckre
MIPUHLIMIIBI HA
KOTOPBIX
OCHOBBIBAETCS UX
paboThI; yCTPOHCTBO
OCHOBHBIX
ANEKTPOHHBIX
AHAJIOTOBBIX U

IU(PPOBBIX YCTPOUCTB.

CIIeIYIOIINX 3HAHUN:
OCHOBHBIE CXEMBI
AIEKTPOHHBIX
YCTPOUCTB, UX
COCTaBHBIE YaCTH H
(huzngeckue
MPUHIUITBI HA
KOTOPBIX
OCHOBBIBAETCS MX
paboThI; YCTPOUCTBO
OCHOBHBIX
3JIEKTPOHHBIX
aHAJIOTOBBIX U

UG POBBIX YCTPOHCTB.
JonyckatoTcs
3HAYUTEbHBIE
OIMOKH, TPOSBIIACTCS
HEJ0CTaTOYHOCTD
3HAaHUH, 1O PAAY
roKa3aTeJeH,
oOyJarommuics
UCTIBITHIBACT
3HAYUTEJIbHbIE

CIEYIOIINX 3HAHUMI:
OCHOBHBIE CXEMBbI
JNEKTPOHHBIX
YCTPOMCTB, UX
COCTaBHbIE YaCTH U
¢busnueckne
NPUHLMUITBL HA
KOTOPBIX
OCHOBBIBACTCS UX
paboThI; YCTPOHCTBO
OCHOBHBIX
JIEKTPOHHBIX
AHAaJIOTOBBIX H

IU(POBBIX YCTPOWCTB.

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

CJIYFOIINX 3HAHHH!
OCHOBHBIC CXEMBI
DJIEKTPOHHBIX
YCTPOMCTB, UX
COCTaBHBIC HaCTU U
¢busnyeckue
IIPUHIUIIBI HA
KOTOPBIX
OCHOBBIBACTCS UX
paboThl; yCTpOicTBO
OCHOBHBIX
JIEKTPOHHBIX
AHAJIOTOBBIX U
U(POBBIX
YCTPOMCTB.
CB00OIHO
oTepHupyeT
IprOOPETEeHHBIMHU
3HAHMSMH.
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3aTpyIHEHUS IPH
OTIePUPOBAHUH
3HAHUSAMH TIPH UX
MepeHoce Ha HOBBIE
CHUTYaIHH.

yMeThb: OO0yuaromuiicst He OO6yuatomuiics OOyuaromuiics OO0yuaromuiics
YUTaTh, yMEET WK B JIEMOHCTPHUPYET JEMOHCTPHPYET 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 1Ist HCIIOJIB30BaTh AIIEKTPUUYECKIX CXEM, | ANEKTPHYECKHUX CXeM, | MapaMeTphI
CXEMOTEXHHUYECKOTO CICIMATM3UPOBAHHOE | KCIOIB30BaTh HCII0Ib30BaTh ANEKTPHYCCKIX
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, MOBBILICHHOM
3HAYUTEILHBIC HEeCTaHIapTHBIC CJI0’KHOCTH.
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 YCTPOWCTB U aHau3a 3IEKTPOHHBIX 3JIEKTPOHHBIX
U(PPOBBIX YCTPOHUCTB | YCTPOMCTB U aHAIH3A AJIEKTPOHHBIX aHaJIOTOBLIX U YCTPOWCTB U aHAN3a
H CXEM. AIEKTPOHHBIX aHAJIOTOBBIX U OU(PPOBBIX YCTPOUCTB | IMEKTPOHHBIX
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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IIxana oneHUBAHUA IPOMEKYTOYHOH ATTECTALMHU: IK3AMEH

[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, HAaBBIKOB IPUBEICHHBIM B TA0JIMLIaX 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
3HAUUTENbHBIC 3aTPyAHCHHUS TMPU ONEPUPOBAHMM 3HAHUSIMHU U
YMEHHSIMH MPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

HeynosnersopurensHo

He BbmonHen oauH wiu  Oosnee BUAOB y4yeOHOW  paboThl,
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

Omnucanue

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 3aureno

He BommonHen oauH win  Oosiee  BHAOB  y4eOHOMl  paloTHhI,
NPEeIYyCMOTPEHHBIX y4eOHbIM MaHoM. CTYAEHT JIeMOHCTPHPYET
IOJTHOE OTCYTCTBHE WM HEJIOCTaTOYHOE COOTBETCTBHE 3HAHMWH,
YMEHUH, HaBbIKOB TNPUBEJCHHBIM B TalOnMIax MoOKa3aTessMm,
JIOMTYCKAIOTCS  3HAYUTEIbHBIC OMIMOKH, TIPOSIBIISIETCSI  OTCYTCTBHE
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CUTYAaLIHH.

3HaHWM, 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
3aluTa Hezauteno: HaOpano 1 u MeHee O0asioB | KOHTPOJdSl ~ 3HAHMA  CTYJCHTOB
nabopaTopHOI UCTIOJNB3YIOTCS OTYETHI o
pabotsl o TemMe | Kputepuu onieHnBaHus 1ab0paTOPHBIM paboTam. K
OO6muit Oann npu OLICHKE | BBIOJIHEHUIO 3KCIEPUMEHTAIbHON
CKJIa/IbIBACTCS u3 CIIEYIOIIUX | YacTh  JiabopaTopHO  paboThI
IIOKa3aTeNen: JIOITy CKarOTCsI CTYJICHTBI,
- IPUBEACHBI METOANKHU OLIEHKH MOATOTOBUBIIINE MPOTOKOJIBI
TEXHOJOTMYECKHUX apaMeTpoB — 1 BBIIIOJIHECHUS nabopaTopHOI

Oayn

- BBIBOJBI JIOTUYHBI U 000CHOBAHEI — 1

Oayn

- oopMIIeHHE PaObOTBI COOTBETCTBYECT

TpeboBaHusIM — 1 Gayn
- pacueTHas ¥ rpaduueckasi 4aCTH
BBITIOJTHEHBI BEpHO — 1 Oas

pabothl. [IpoTokomasr oopmistoTes
B COOTBETCTBHHM C TpeOOBaHHIMU
METOJMYECKUX yKa3aHUW Kadeapsl.
Otyer mo mnabopaTopHOW padoTe
COJICPKHUT TIPOTOKOJI TPOBEACHUS
nabopaTopHON 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

KoHnTponbHas
paborta

OtnruHo - PaboTa BRICOKOTO
Ka4yeCTBa, YPOBEHbD BBITIOJHEHUS
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
HE3HAYUTEIIbHBIE OIIMOKH

Xopoumio - YpOBEHb BBINOJHEHHS
paboTsI OTBEYaEeT OOJBIIMHCTBY
OCHOBHBIX TpeOoBaHUil,

3amuTa TeMbl BKIIIOYAET PEIICHUE
3aaa4 B ayAUTOPUH B TCUCHUC
OJIHOM Tapsl U MPOXOIAUT MOCTE
W3Y4YEHHUs COOTBETCTBYIOIIIETO
pasnena. bunersl coctodat U3 3a1ay,
MO3BOJISIIOIIMX OLIEHUTD
c(hOpMUPOBAHHOCTH KOMITETEHITUH.
Ha otBetn! oTBOAMTCS 1,5 daca.
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TEOPETUYECKOE COJEp)KaHhe 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(OpMHUPOBAHBI, OOJIBIIMHCTBO
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
3aJaHUs HE BBHITTOJTHECHEI
Pacuetno- OtauyHo - PaboTta cana B Cpok, 3aganue Ha PI'P BrimaeTcs 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 PAaCYETHON
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. PazpaboraTh (GyHKITMOHATBHYIO YJICKTPHUISCKYIO CXeMy Ha 0a30BbIX dnemenTax (M, NJIN,
HE).
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KonTtpouabsnas paGora 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 1ociiejoBaTeabHOCTb pacueTa e HECUHYCOMAAIIbHOIO 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.

Jlabopamopnas paboma No3

1. ITouemy OV sBisieTcst 0a30BbIM 3JIEMEHTOM MHOTHX COBPEMEHHBIX aHATIOIOBBIX
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 XapaKTEPUCTUKHU YCHIIUTENS MOIITHOCTH.

2. Hazosure cioco6s! nosbimeHust KI1/] nuHeHbIX ycunurenei.

3. CocTaBbTe CXeMY JABYXTAKTHOTO MOBTOPUTENS HA KOMIUJIEMEHTapHBIX nojieBbix MJII1-
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. MUHUMU3UPYWUTE MMOTYUYEHHOE YPAaBHEHHE.

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

5. IlocTpoiTe 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 ycnoBHoe rpaduueckoe obo3Hadenue 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 MyJbTHILIEKCOP?

. Kakyto oruveckyro (GyHKIHIO BBIOJIHSAET MYJIbTUILIEKCOP?

. Kakue GpyHKIMHM MOKET BBIOTHATH MYJIbTHILIEKCOP?

. Kakue crocoOsl HapanuBaHus MyJIbTUIIIIEKCOPOB?

O 001N DN~ W=

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 Ha nornyeckux snemenTtax. [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 npeoOpazoBanust JK-tpurrepa B T-tpurrep

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

7. Hapucyiite cxemy D-Tpurrepa Ha noruueckux snemeHTax. [losicHute npuHIum padoThl
D-tpurrepa

8. Hapucyiite cxemy T-tpurrepa Ha JOru4eckux 3meMenTax. [losicaute npuHImn padboTsr 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, h113, h213 B paGoueil Touke TPaH3UCTOPHOTO Kackaa, ero
BXOJHOE U BbIx0iHOE conpoTuBieHuss RBX u RBbIX.
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1.3. Haiftu amMmmiuTy sl HanpspkeHus 1 Toka 6a3sl UOT, 10T, k03 punmenTs! yeuneHus

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
Mocnemuaswagpa |5\ 4 | 5 | 3 | 4 | 5 | 6 | 7 | 8 | 9
BapUaHTa
CornpoTHBieHNE
Harpy3ku Rpy, 100 | 150 | 180 | 300 | 400 | 500 | 400 | 350 | 370 | 300
: OMm
= Amruatya
M | HAUPDKCHMAB \ g5 | 19 | 15 | 20 | 25 | 225 | 1,75 | 1,25 | 0,75 | 1,0
Harpyske Unm,
B
[To nmepBoii nudpe Bapuanra:
Tabmuma 2
[lepBas mudpa BapuaHTa 0 1 2 3 4 5 6 7 8 9
—
o
£ | Buyrpennce conporunenue | 4144 | 156 | 500 | 300 | 350 | 400 | 450 | 500 | 600 | 700
; HCTOYHHKA curHaiia Rg, OMm
ITo mocnenueit nudpe BapuanTa:
Tab6muna 3
HMocnemsa magpa |5\ 1| 5 | 3 | 4 | 5 | 6 | 7 | 8 | 9
BapUaHTa
- Hwmxusasa
=9
L | fPAHMERAL o0 59 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250
A yacrtora Fn,
N4 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

Uﬁﬂf
Ug kg

,{':!,’7_;_:-' Uﬂ.-"

% 9

= +
Q
Lfi;- = Uﬂ Fd
a) 11
a) MHBepTUpYIOLIUI YCUIUTEh TIOCTOSIHHOTO TOKa, 0) He nHBepTUpYIOMUil yCUIUTEIh TOCTOSIHHOTO
TOKa

6)

é}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
HUCTOYHHKA -
curHaia Regy,
KOMm

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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ITo mocnenueit ungppe BapuanTa:

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 Kua

KPIP 2

IIpoune nanuele:
Tabnuua 4

JIoCTyITHBIE YaCTOTHBIE UCKAXKEHUS HA TPAHUYHOMN YacToTe My 1,41

JlnHaMu4YecKuii quara3oH BEIXOJIHOTO 26
Hanpspkenus D, nb

K PI'P 2 3amanus

MakcuManbHas TeMIepaTypa okpyxkaromiei cpeast T, °C 40

TunosBoe 3a1anue pacyeTHO-rTpaduyecKoi padoTbr Ne2

3. Jlns noruueckoit pyHKIMH HEOOXOAUMO:

3.1. YopoctuTh QpyHKIHIO, TOJIB3YSCH aareOpoi JIOTUKH.

3.2. CocTaBUTh TaOJIUILy HCTUHHOCTH.

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

WJIN, HE).

BriGepuTe cxonHbIe TaHHBIE I BCeX MyHKTOB 3aJ]aHus 110 ABYM IM(paM Balliero
BapHaHTA.
[To mocnenueit mudpe:

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

[To meproii nudpe Bapuanra:
Tabnuua 2
IlepBas nudpa BapuaHTa 0 1 2 3 4 5 6 7 8 9
™
= | R IR IR 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
E Jlornueckas ;2 N > l}rl N rtl ,J\rl él ﬁ >
A bynkus Az N S X N oS > > + + x
4 et > N > > X X > >
< | XX N X | N | 2| Y
7.3.2 IIpoMexyTOUHASL ATTECTALUA
Bonpocw k 3auémy
1 Dnektpuyeckue curHayibl. BpeMeHHOe U cieKTpallbHOE NPEeACTaBICHUE OIIK-1
2. YcuieHue MIEeKTPUYECKUX 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. Baustnue oOpaTHOM CBA3M HA HEJIMHEWHbIE HCKaKEHUS U IIIYMBbl YCHIIUTEIS OIIK-1
13. Biiusinue oOpaTHOM CBsI3M Ha BXOJIHOE U BBIXOHOE CONPOTUBIICHUS YCUIIUTEIS OIIK-1
14. YcTOWYMBOCTD YCUIIUTENEH ¢ OOpaTHOM 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. Macmutabupyrouii HeHHBEPTHPYIOIIUI ONepaliMOHHbIN YCHIINTENb OIIK-1
22. CyMMUpYIOIINANA ONEPALMOHHBINA YCHINTEIb OIIK-1
23. BplunTaroumii onepanioHHbIA YCUIIUTENb OIIK-1
24. HTEerpupyOINK ONEPALNOHHBINA YCHUIIUTEIb OIIK-1
25. Ycuaurenu MOIHOCTH OIIK-1
26. Jlornueckue QyHKIMHN U CIOCOOBI UX NPECTABICHHUS OIIK-1
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27. ®ynkuus HE, ®ynkuug NI, Oyaxius 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 JJOTHYECKHUX JIEMEHTOB OIIK-1
6. CnenuaibHble TUIBI JOIMYECKUX 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 llImutTa 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
M0CJIe/I0BATENbHOTO KOJIa B MapaJlyIesIbHbIA U HA000pOT
26. Kakoit xapakTepHOH 0COOCHHOCTBIO 00JIaIaeT MePUOInICCKas OIlK-1
IIOCJIEI0BATEIBHOCTh UMITYJILCOB Ha Bxone T-tpurrepa?
27. Kakoii BBIXOJTHOW KOJ yCTAaHOBUTCS Ha BBIXOJIAaX TPeX, YeThIpeX H 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.




