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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

e (opMupOBaHME NEPBOHAYAIBHBIX 3HAHUNA U YMEHHMH YTEHHsI CXEM, UCIOJIb3YEMBbIX B
JJIEKTPOHHBIX YCTPOUCTBAX,
® T[IOJy4CHHE HABBIKOB pELICHUS CTaHAAPTHBIX 3a7a4 HCIIOJIb30BAaHUS YCTPOWCTB

OJICKTPOHHUKHU

npu

pa3paboTke H

ABTOMAaTUYCCKUX CUCTECM.

HCIIO0JIB30BaHHNHN

TEXHUYCCKUX  CPCACTB

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

ITK-1 CrocoGeH BBIOJIHATH
pacyeT U MPOSKTUPOBAHUE
JleTajneu, y3JI0B U yCTPOUCTB
PAIMOTEXHUYECKHX CUCTEM B
COOTBETCTBUH C TEXHUYCCKUM
3aJlaHUEM, B TOM YHCIIE C
WCIIOJIb30BAaHHUEM CPEJICTB
aBTOMaTHU3aluu
MIPOCKTUPOBAHUS

HIIK-1.1 ITonumaer
MIPUHLUIIBI KOHCTPYUPOBAHUS
OTJEJIBHBIX JIeTajeH, y3JI0B U
YCTPOMCTB PaJUOTEXHUUECKHUX
CUCTEM, BEIOMPAET CUCTEMBI
aBTOMAaTU3UPOBAHHOTO
MIPOECKTUPOBAHUS
PaaNOTEXHUUECKUX CUCTEM.
HIIK-1.2 PaboraeT ¢
MIPOrPaMMHBIMU CPEJICTBAMHU C
HCIIOIL30BaHUEM
COBPEMEHHBIX MPUKIIATHBIX
MporpamMM IO pacyeTy
PaIMOTEXHUYECKUX CUCTEM
WIIK-1.3 PaccuuTheIBacT u
MPOEKTUPYET JETaIH, Y3IIbl U
yCTpOWCTBa
PaIUOTEXHUUECKUE CUCTEMBI B
COOTBETCTBUH C TEXHHYECKHUM
3aJJaHUEM C MCIIOJIb30BaHUEM
CPEIICTB aBTOMATH3aIIUN
MPOEKTUPOBAHUS

3HaTh: OCHOBHBIE CXEMBI
ANIEKTPOHHBIX YCTPOMCTB, UX
COCTaBHBIC YaCTU U
¢bu3nyecKre NPUHILIHUIIBI Ha
KOTOPBIX OCHOBBIBAETCS UX
paboThI; yCTPOMCTBO
OCHOBHBIX AJICKTPOHHBIX
aHAJIOTOBBIX U IU(PPOBBIX
YCTPOWCTB.

YmMmersb: uutath U
aHATM3UPOBATh
ANEKTPUUYECKUE CXEMBI,
MIPOBEPSITH KOPPEKTHOCTDH U
0€30MacHOCTb MOAKIIOUEHUS
AIIEKTPOHHBIX YCTPOMICTB B
CcXemax, UCI0Ib30BATh
CIIEIUATTU3UPOBAHHOE
IporpaMMHoOe oOecrieueHue
JUIST CXEMOTEXHUYECKOTO
MPOEKTUPOBAHUS U
odopmIIeHHS
AKCIUTyaTallMOHHOU
JIOKYMEHTAIIUH.

Baaaers: HaBbIKamMu pacyéra
Y TIPOCKTUPOBAHUS CXEM C
HCII0JIb30BaHUEM
ANIEKTPOHHBIX YCTPOUCTB,
pa3paboTKy TUIaHa UCTIBITAHUHN
W aHaJIN3a dJIEKTPOHHBIX
aHAJIOTOBBIX U IU(PPOBBIX
YCTPOMCTB M CXEM.




2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

HI/ICHI/IHHI/IHa OTHOCUTCA K 4acCTH,

oTHolIeHuM, 6s10ka b1 «uctunianael (MOILYIIN)».
JucuuninHa HemoCpeICTBEHHO CBsI3aHa CO CIIEAYIOMUMU JUCHUILTUHAMU U nipakTukamu OOIT:

KoMIIeKkchl TEXHUUECKUX CpCACTB B CUCTCMaX aBTOMAaTH4YCCKOI'0O yIIpaBJIICHU,

CAIIP pannosaeKTpOHHBIX CPEACTB;
CxeMOTeXHHKa JIEKTPOHHBIX YCTPOUCTB,
®dusnyecKkre OCHOBHI YJICKTPOHUKH;
DIEeKTPOTEXHUKA.

3 CTpyKTypa M cojep:KaHue AUCHUTTUHBI

dbopMupyemMoil ydacTHUKaMHU 00Opa3oBaTeNbHBIX

OO61mas TpyA0eMKOCTh AUCHHUIIINHBI COCTABISET 7 3a4ETHBIX eUHUIL (252 4acoB).

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTD

Ne Bt ve6HoM pAGOTLI KoauuecTBo CemecTpbl
n/n ry P 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 | JlaGopatopHbIe 3aHATHS 36 18 18
2 | CamocTosiTeJbHAsA padboTa 126 54 72
B ToM uucne:
2.1 | [lonroroBka K KOHTPOJBHBIM paboTam 18 18
2.2 | IlogroroBka K MPakTHUYECKUM 3aHSITUSIM 18 18
2.3 | Bemonaenue pacueTHO-rpadguuecKux padoT 18 18
2.4 | IlonroroBka OTYETOB MO J1a0OPATOPHBIM 36 18 18
paboTam
2.5 | [lonroroBka K 3a4ety 18 18
2.6 | IlogroroBka K SK3aMeHY 18 18
3 | IlpoMe:kyTOUHAsI ATTECTAIUSI
3auet/aud.3a4eT/73K3aMeH 3auéT 9K3aMEH
Hroro 252 108 144




3.2 TemaTnuyeckuii MiaH U3y4YeHUs TUCHUTITHHbBI

n/n

Pa3pennl/TeMbl
JUCIHHUILINHDI

TpyroeMkocThb, yac

Bcero

AyauTopHasi paéora

Jlexuun

Cemunapckue/
NPaKTUYECKHE
3aHATHUS
JlaboparopHsble
3aHATHUS

[IpakTnueckas

IoAroTOBKa

CamocrosiTeJabHas
paGora

Pa3nea 1. OcHoBHBIE TOHATHS.
JleKTPpHYECKHEe CUTHAJIBI

o
o

S

11

Tema 1. BBenenue DnekTpudyeckue
curHaisl. BpemMeHHoe u
CIIEKTpabHOE MPEJCTABIICHHUE.
Ycunenue aIeKTPUIECKUX CUTHAJIOB.

1.2

Tema 2. Moaynsiuusi CUTHaJIOB
(amMIuIMTYIHAS, UMITYJIBCHO-KOJIOBAs,
HIUPOTHO-UMITYJIbCHAS ).
@unbTpanys CUTHAJIOB.
[IpeoOpa3zoBaHme IMEKTPUUECKON
SHEpPruu (IIPOBOJUTCS C
ucnonb3zoBanueMm MOT)

Pa3nes 2. OcHoBBI Teopuu
3J1eKTPOHHBIX YCHIINTEJIeil

92

28

46

2.1

Tema 1. OCHOBHBIE XapaKTEpUCTUKN
YCUJTUTEIICH.

2.2

Tema 2. OOmMe Noa0XKEHUs TEOPUU
AJIEKTPOHHBIX YCUJIUTETIEH

2.3

Tema 3. BiausiHue oOpaTHOM CBSI3U Ha
kod(durment ycunenus. Biusaue
00paTHOM CBS3M Ha HECTAOMIIBHOCTh
ycunurens. Biusaue oOpatHoi
CBSI3M HA HEIMHEWHBIE HCKAKEHUSA U
IIYMBI YCUJIMTEIS

2.4

Tema 4. BiausiHue oOpaTHOM CBSI3U
BXOJIHOE€ U BBIXOJTHOE
COIPOTHUBIIEHUE YCUIIUTEIS.

Y CTONYMBOCTD YCHITUTENS C
oOpatHo#i cBsi3bt0. Koppekuus
YaCTOTHBIX XapaKTEPUCTUK IS
o0ecreyeHns yCTOMUYUBOCTH
YCHJINTEIS

2.5

Tema 5. [IpuHIHIIBI TOCTPOCHUS
YCUJIMTENBHBIX KacKkanoB. Llenn
CO3JIaHUs U CTAaOMIIM3aLUHU pEKUMA
MIOKOSI. DJIEMEHTBI CBA3HU
YCWJINTENbHBIX YCTPOICTB




2.6

Tema 6. OnepaliuOHHBIN YCUIUTED.
Mozenu onepauoHHOTO yCUITUTEISL.
Macmrabupyrouimit
UHBEPTUPYIOIIUHN YCHUIIUTEb.
Macmrabupyrouiuit
HEMHBEPTUPYIOLINHI YCUIUTENb

2.7

Tema 7. CyMMUpPYIOIIUNA YCUIIUTEIND.
Brruuraromuii yCumnuTesnp.
WHTerpupyomui yCUIATEb.
Henunelinbie GyHKIIMOHATBHBIC
peoOpa3oBaTely CUTHAJIOB

2.8

Tema 8. JIuHeliHbIe YCUIIUTEIIH
MOIIIHOCTH

2.9

Tema 9. Ycunnureln MOIIHOCTH
KIIIOYEBOT'0 TUIIA

2.10

Tema 10. ABTOreHepaTopsl
rapMOHUYECKUX KOJeOaHU.
Hasnauenue, npuHIHAIIBL
noctpoenus, ['eneparopsr RC, LC-
TUIA

211

Tema 11. CriaaxuBaroiuii
IEKTPUICCKUHN QIIIBTP. AKTHBHBIC
¢bunsTpel. PesonancHbie GHIBTPHI.
WuaykTuBHBIC QUITBTPHI.
MHOT03BEHHBIE IIEKTPUUECKUE
GuUIbTPHI

Pa3nea 3. Jlormyeckue pyHkuuu.
OcHoBBbI aJITe0pbl JTOTHKH.

32

16

3.1

Tema 1. Jlornueckue GpyHKIMU U
CIOCOOBI X MPEICTAaBICHUS.
OcHOBBI anreOpsl JIOTUKU (PyHKIIUH
HE, NJIN, N). Jloruueckue
snemenTel U-HE, NJIM-HE

3.2

Tema 2. CUHTE3 TOTHUECKUX
yCcTpoiicTB. BrIGOp crcTeMbl
JIOTHUECKHX DIIEMEHTOB.
MuHuMU3aMs JOTHYECKUX (PYHKITHHA

3.3

Tewma 3. Jlornueckue ypoBHH,
Harpy304Hasi CHIOCOOHOCTb.
Jlornueckuie 31€EMEHTHI C TpeMs
COCTOsIHUSIMU. beIcTpoaelicTBue
JIOTHYSCKHUX DJIIEMEHTOB

3.4

Tema 4. IloMexoycTONYMBOCTD
JIOTUYECKHX IJIEMEHTOB.
CrniennanbHbI€ TUIIBI JIOTHUECKUX
JJIEMEHTOB

Pa3nea 4. IlugpoBeie ycTpoiicTBa

118

30

14

14

60

4.1

Tema 1. Kmaccudukarus uudpoBbix
yCTpOCTB, MyJIbTHILIEKCOP.
Hemynprumiekcop. Jemmudparop.




Tewma 2. llIudparop. [Momycymmarop.
Cymmarop. Berunrarens

43 Tema 3. YMHOx)uTENL. CXEMa 4 5 2 8
KoHTpouist yeTHocTu. Kommapatop
Tema 4. Knaccudukarus
MOCJIe0BATEIbHBIX LIU(PPOBBIX
4.4 | ycrpoiicts. Tpurrepsr (OOmmume 4 2 2 8
CBeJleHUs U Kinaccudukanms). SR-
tpurrep. RS-tpurrep. D-tpurrep.
Tema 5. JK-tpurrep. T-tpurrep.
Peructpsi (OOuue cBeaeHus u

4.2

4.5 4 2 2 8
kiaccudukanus). [TapamnensHbie
PETHCTPBI
Tema 6. [locnenoBaTenbHble

A | PerucTpL YHUBEpCAIbHBIC 4 5 5 8

peructpsl. Cuetunka (O6mue
CBEJICHUS U KJIACCHU(PUKALIHS).

Tema 7. J/IBon4YHBIE ACHHXPOHHBIE
CYETYMKHU. J[BOMUHBIE BBIYMTAIOLIHE
4.7 | aCHHXPOHHbIE CUECTUYUKH. 4 2 6
CHHXpPOHHBIE CUETUUKH.
CHHXpOHHBIE IBOUYHBIC CUCTUHUKH.
Tema 8. OOMe cBEAEHUS.

4.8 | OnHOBHOPATOPHI. 2 2 6
MynbTUBHOpPATOPHI

Hroro | 252 72 18 36 126

3.3 Conep:xaHue TUCHUILTUHBI

Paznen 1. OcHOBHbBIE NOHATHS. DJIEKTPHYeCKHEe CUTHAJbI

B pasmene wusywarorcs 0a30Bble TMOHATHUS AJIEKTPOHHBIX YCTpoHcTB. PaccMaTpuBaroTcs
KJIaCCU(UKALMU M OCHOBHBIE XapaKTEPUCTHKU JJEKTPUUECKHUX CUTHAJIOB M IPOLECCOB HX
npeoOpa3oBaHus U 00pabOTKH.

Pasnen 2. OcHOBBI TeOPHH JJICKTPOHHBIX YCHIINTEIeH

Pasgen mocBAmMEH TeOpUM SIEKTPOHHBIX ycuiauTenew. PaccMarpuBaroTcs mapaMmerpel U
XapaKTEpUCTUKN YCUINTENIEH, BIUSHUE KOHCTPYKLMHU YCHIUTENIEH Ha OTH XapaKTEPUCTHUKH.
HSyanOTCSI IIPUHOMUIIBI IMOCTPOCHUA PA3JIMYHBIX YCHIIMTCIBHBIX KacKaJOB, B TOM YHUCIIC
MHOT'OKaCKaHbIE€ YCHIIUTEIIH.

Pasnea 3. Jlornueckne GpyHKkuuu. OCHOBBI aJare0pbI JIOTHKH.

Paznen mocBsmEH M3yyeHHIO anredpbl JIOTMKM W €€ NMPUMEHEHHs B KOHCTPYHPOBAHUU
AIIEKTPOHHBIX YCTpoicTB. PaccmarpuBaroTcs 6a30Bble JTOIMYECKHE JIEMEHTHI, UX KOHCTPYKIUS U
napaMeTpsbl.

Paznen 4. lludposbie ycTpoiicTBa

Paznen mocBsSméH MHPOKOMY KIAcCy HU(MPPOBBIX YCTPOHUCTB, UX CXEMOTEXHHYECKUM
XapakTepUCTHUKAM,  TapaMmeTrpaM:  (Z1e-)MyJbTHIUIEKCOPBI,  (Ae-)mudpaTopbl, CyMMaTOpHI,
YMHOXKUTEIIH, TPUTE€PbL, CYETYUKU U PETUCTPHI.



3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHI

3.4.1 CeMuHapcKue/IPAKTUIECKUEC 3aHATHUS

Cemunap 1-2. Cuctemsl cuncienus. [lepeBobl Yucen u3 OHON CHCTEMBI B JTIO0YIO JIPYTYIO.
MaremaTrnueckue onepaur B JBOUYHOM CUCTEME CUUCIICHUA.

Cemunap 3 OcHOBHbIE 3aKOHBI aIre0pbl JoruKku. Jlornueckue onepamum, akCHOMbI U 3aKOHBI.

Cemunap 4-5. Munummzanus goruueckux ¢pynkuuii. Kaprsr Kapno.

Cemunap 6-7. CxeMOTEXHHMKa JIOTMUECKHUX AJIEMEHTOB. J[MOAHO-TpaH3HCTOpHAs JIOTHKA.
TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTHKA.

Cemunap 8-9. DOwmurrepHO-cBsizaHHas Joruka. Jlormka Ha komiuiemeHTapHbix MOII
Tpansucropax. TTL soruxa.

3.4.2 JlaGopaTopHble 3aHATHSA

Jlaboparopuoe 3anstre 1-2. JlabopatopHas pabora Nel. MccnemoBaHue yCHIMTEIHHOTO
Kackaja Ha OUTIOJISIPHOM TPaH3UCTOPE.
JlabopaTtopHoe 3ansrtue 3-4. JlabopaTopHas padota Ne2. MccnenoBanue

TuQpepeHIaIbHOTO YCHIINTEILHOTO

JlaboparopHoe 3aHsTHe 4-6. JlabopaTopHas padora Ne3. VMccnenoBanue omnepaioHHOTO
YCHITUTEIS

JlaboparopHoe 3anstue 7-8. JlabopatopHas padora Ne4 VccrnenoBanue ycumuTens
MOIITHOCTH

JIaGoparophoe 3ansatue 9-10. JlaboparopHas padota Ne5. Mccnenoanue GpyHkuuii anredpsl
JIOTUKU

JlaboparopHoe 3anstue 11-12. JTabopaTopHas padora Ne6. MccnenoBanue mugparopos;

JlabopaTtopHoe 3anstue 13-14. Jlaboparopnas padota Ne7 HccnenoBanue Jlenmdparopon

JIaboparopHoe 3ansaTue 15-16. JlabopaTopHas pabora Ne8. VMccnenoBanue
JeMyJIbTUTUIEKCOPa, MYJIbTUILIEKCOpa

JlaboparopHuoe 3ansTue 17-18. JlabopaTopHas padora Ne9. MccnenoBanne TpUTTEPOB

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)
He npenycmorpeno

4 Y4yeOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0ecleueHne
4.1 Hopmatusnblie 1o0KyMeHTbI 1 OCTob1

He npenycmotrpensl

4.2 OcHoBHasi 1UTEpaTypa

1. MuuoB3opos, O. B. Dnexkrponuka : yueOHUK /1 By30B / O. B. Munoszopos, U. T.
[TankoB. — 8-¢ m3x., mepepad. u mon. — Mocksa : U3marensctBo FOpaiit, 2025. — 397 ¢. —
(Briciiee o6pazoBanue). — ISBN 978-5-534-19967-3. — TekcT : anekrponHsiii // OOpa3oBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/559878.
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2. [{udpoBbie yCTpOICTBA U MHKPOIIPOIIECCOPHI : yueOHoe tocodue / A.U. Onunen [u
1p.].. — Omck : OMCKuU# rocy1apcTBEHHBIN TexHu4Yeckuid yauepeuret, 2021. — 80 ¢. — ISBN 978-
5-8149-3318-8. — Tekct : anexrponHsiit // Ludposoii obpazosarensublii pecypc IPR SMART :
[caiiT]. — URL.: https://mwww.iprbookshop.ru/124895.html.

3. bpeicun, A. W. IlpomblluieHHas 3JIEKTPOHHMKA. AHAJIOrOBBIE 3JEKTPOHHBIE
YCTPOWCTBA, UCIIOJIB3YEMbIE B dJIEMEHTaX aBTOMATHKHU : yueOHoe mocodue / A. U. bpeicun, C. A.
MuxkaeBa. — Mocksa, Bonoraa : Undpa-Unxenepust, 2023. — 272 ¢. — ISBN 978-5-9729-1297-1.
— Texcr : anexrponnsiii // Ludposoit odpazoBarensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/133181.html.

4, MukaeBa, C. A. DIeKTpoOHUKA U CXEMOTEXHHKA : yueOHoe nmocobue / C. A. Mukaega,
A. H. bpeicun, 0. A. Xypasnesa. — Mocksa, Bonorna : Undpa-Umxenepus, 2023. — 184 ¢. —
ISBN 978-5-9729-1289-6. — Texkcr : anektponnsiii // Lludposoit obpazoBatenbHblil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/133200.html.

4.3 lonoTHUTEIbHAS JTUTEPATypa

1. benos, JI. A. Pagnosnekrponnka. ®opMupoBaHUE CTAOUIBHBIX YACTOT U CUTHAJIOB :
yaeOHuK 11 By30B / JI. A. Beno. — 3-e u3., nepepad. u gon. — Mocksa : U3narensctBo FOpaiiT,
2025. — 268 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-14694-3. — TekcT : 27EKTPOHHBIN
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/563824.

2. HoBoxwunos, O. I[1. CxeMOTeXHUKA PaIMONPHUEMHBIX YCTPOUCTB : YICOHUK ISl By30B
/ O. I1. HoBoxumnoB. — 2-¢ u3M., uchp. u gomn. — Mocksa : M3garenscTBo FOpaiit, 2025. — 256 c.
— (Bpicmiee oOpazoBanue). — ISBN 978-5-534-05574-0. — Tekcr : dIEKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/562729.

3. Bunorpanos, M. B. Lludgpossie cucremsl ynpasieHus : yuyeOHoe mocobue / M. B.
Bunorpanos, E. M. CamoiinoBa. — 2-e u3n. — Mocksa : At [Iu Ap Menua, 2024. — 115 c. — ISBN
978-5-4497-3424-2. — Texkcr : anexktpoHHsIi // Lndpooit obpazosarensublii pecypc IPR SMART
: [caiit]. — URL: https://www.iprbookshop.ru/142115.html.

4, Mamaes, FO. H. CxeMoTexHMKa aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOWCTB : yueOHOE
nocooue / FO. H. MamaeB. — Mocksa : KYPC, 2024. — 176 ¢c. — ISBN 978-5-907228-83-2. —
Tekcr : anextponnsiit // Ludposoit obpazoatenbHbl pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/144890.html.

4.4 JnekTpoHHBIE 00pa30BaTeIbHbIE PECYPCHI
1. He npenycmotpen

4.5 JInueH3n0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

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

4.6 CoBpeMeHHBbIe Po¢ecCHOHATIbHbIE 0a3bl JTaHHBIX U HMHGOPMALIMOHHBIE
CIIPABOYHbIE CHCTEMbI

1. EpmHoe okHO gocTyma K oOpa3oBarelbHbIM pecypcam DenepanabHbI  mOpTA
http://window.edu.ru
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2. KomnbrotepHbie MH(POPMALMOHHO-TIPABOBHIC CHCTEMBI «KoncynbTanT»
http://www.consultant.ru, «I"apant» http://www.garant.ru

3. OdpunmanbpHbII HHTEPHET-MIOPTA MpaBoBOM HH(opMaruu http://pravo.gov.ru.

4. Hayunas snektponHas oubauoreka http://www.elibrary.ru

5. Poccuiickas rocynapcrBenHast oubmuorexa http:// www.rsl.ru

5 MarepuajbHO-TEXHHYECKOe o0ecreyeHue

1. KomnbroTepHbIi KJIacc ¢ MpeyCTaHOBICHHBIM ITPOrPaMMHBIM 00ecriedeHeM, YKa3aHHbIM
B I1. 7.3, MyJIbTUMENITHOE 000py10BaHUE (IIPOCKTOP, MEPCOHATBHBINA KOMITBIOTED MPETIOAaBaTENs).

2. Cneuunanu3upoBaHHas ayIUTOPUs Ui IPOBeIeHuUs 1abopaTopHBIX pabot. Ob6opyoBaHMe
U ammapaTrypa: ocIuuiorpadpl, KOMIUIEKT THUIOBOTO JabopaTopHOro oOopyaoBaHus "OCHOBBI
anekTpoHukun"; O31-C-P (cTrennoBoe ucnonHeHue, pyyHas Bepcus).

3. Aynurtopusi A JIEKIIMOHHBIX, MPAKTHYECKUX 3aHsATHH. OOOpyaoBaHHE W ammaparypa:
ayJIMTOpHAs JOCKA, BO3MOKHOCTb MCIIOJIb30BAHUS MYJIbTUMEUITHOTO KOMILIEKCA.

6 MeToauyeckue peKOMeHIAIUN

6.1 MeToanueckue peKOMeHIAIUH IJIs1 PENoAaBaTeisl 0 OPraHu3anuu
00y4eHuUs

Ha nepBoM 3aHATHH IO AUCLUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYAEHTOB C MOPSAIKOM €€
U3y4eHHUs (TeMaMu Kypca, popmMaMu 3aHATHI, TEKYILIETO U IPOMEKYTOUHOTO KOHTPOJISI), PACKPHITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAyK, €€ NPAKTUYECKOE 3HAUYEHHE, JOBECTU IO CTYACHTOB
TpeOoBaHus K (popMe OTUETHOCTM U NPUMEHEHHUs BHUAOB KOHTpoJs. Bwlmatrorcs 3amanHus ams
HOJTOTOBKHU K J1a00paTOPHBIM U MPAKTUUYECKUM 3aHATHSIM.

[Ipu noaroToBKe K 1a0OPATOPHBIM U MPAKTUYECKUM paboTaM Mo NEPEYHIO OObSIBICHHBIX TEM
IPEernoJIaBaTeNl0 HEOOXOJUMO YTOUHUTHh IJIAaH UX MPOBEACHUS, NMPOAyMaTh (OPMYIHUPOBKH U
coJiep)KaHuE Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C IE€pPEeUHEM
TEMaTHYECKUX BOIIPOCOB.

B xone pabGoThl BO BCTYNHUTEIBHOM CJIOBE PACKPBITh HMPAKTHUECKYI0 3HAYMMOCTH TEMbI
paboThl, ONIpeIeNUTh HOPSIIOK €€ IPOBEIEHUS, BpeMsI Ha 00CYKJIeHHE KaX/10r0 y4eOHOro BoIpoca.

[Ipumensis (QpoHTAIBHBIM ONpPOC JaTh BO3MOXKHOCTH BBICTYIIMTH BCEM CTYJEHTaM,
IIPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akimounTenbHO yacTu paboThl cieayeT MOJIBECTH €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
KaXJI0T0 CTY/JIeHTa M y4eOHOH IpyNIibl B IeJIOM. PaCKpBITh MOJIOKUTENBHBIE CTOPOHBI U HEIOCTATKU
MPOBEJICHHON J1abopaTOopHON paboThl. OTBETUTH HA BONPOCHI CTYJAEHTOB. BhinaTh 3amanus ams
CaMOCTOSITENIbHOW PabOTHI MO MOJTOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Meroavka mnpenofaBaHus AWCHUIUIMHBI «DJIEKTPOHHBIE YCTPOMCTBAa» M pealn3anus
KOMIIETEHTHOCTHOI'O TOJAXOJa B H3JIOKEHUM M BOCHPHUATHM MaTepuala IperyCMaTpUBAET
UCIIOJIb30BAaHUE CIIEAYIOMIMX AaKTUBHBIX W HWHTEPAKTHUBHBIX (OpPM MPOBEIEHUS TIPYMIOBBIX,
UH/IUBUYAIbHBIX, AyJUTOPHBIX 3aHATHUM B COYETAaHUM C BHEAYAUTOPHOW pabOTOil C Iebio
dbopMHUpPOBaHUS B pa3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB O0YJAFOIIIIXCS:

— MOATOTOBKA K BHIMOJIHEHHUIO U 3aIlUTa MPAKTUUYECKUX U Ja00paTOPHBIX PabOT ¢ OMOIIBIO
CHEIUAIM3UPOBAHHOTO TPOrPaMMHOTO 0OecTIeueHUS;

— 3alllUTa pacyeTHO-rpauIecKux padoT;

— T€XHOJIOTUH aHAJIN3a CUTYaluH I aKTUBHOT'O 00y4€HUs!, KOTOPbIE MTO3BOJISIOT CTYICHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEICTAaBUTh IPUMEPHI IPUHUMAEMBIX PEILIEHUHN U UX IOCIEACTBUH,
JI€MOHCTPUPOBATh pa3IMYHbIC NO3UINHU, ((OPMUPOBATH HABBIKH OLIEHKHU aIbTEPHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSX.
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OOydeHne 1Mo TUCIUIUIMHE BEACTCS C MPUMEHEHUEM TPAJAUIIMOHHBIX MMOTOKOBO-TPYMIIOBBIX
MH(OPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoioruil. [Ipu ocymiectBiennn o6pa3oBaTeIbHOIO
mporecca 1mo AUCIUILINHE HCIIONB3YIOTCS CISAYIoNe HHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHBIC
TEXHOJIOTHH: MPE3EHTAIlUH C IPUMEHEHHEM MTPOeKTOpa U mporpamMmmel PowerPoint.

6.2 MeTounquRne YKazaHus 1Jisd Oﬁy‘lalOIl.(I/lXCH 10 OCBOCHHUIO U CHHUIIJINHBI

CamocrosarenbHass pabora sBIsSEeTCS OJHUM W3 BHJOB ydeOHbIX 3aHsATHM. Llens
CaMOCTOSITENIbHOW pabOThl — MPAKTHYECKOE CaMOCTOSITEIbHOE MOJMYyYCHHE CTYJIEHTAMU HaBBIKOB
paboThI B IPOrpaMMHBIX IPOAYKTaX, pACCMaTPUBAEMBbIX B IIPOLECCE U3YUEHUS JUCLIUILIMHBL.

AynuTopHast caMOCTOSITeIbHAs paboTa 1o AUCIUIIMHE BBITIOTHACTCS Ha YYEOHBIX 3aHATHUAX
I0J] HETTOCPE/ICTBEHHBIM PYKOBO/ICTBOM IIPEIOiaBaTells U 110 €ro 3aJaHuIo.

BueayauropHas camocTrosiTenbHass paboTa BBINOJHAETCS CTYJEHTOM 110 3aJaHHI0
npernojiaBaTess, Ho 0e3 ero HenoCPEACTBEHHOT0 Y4acTHsL.

3aoauu camocmoamenvHoii padbomel cmyoenma:

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON yueOHOW paboThI;

- OCBOCHHE COJIEP KAHUS TUCLIUIIINHBI,

- yriayOJieHue coJiepyKaHusl U OCO3HAHWE OCHOBHBIX MOHATHH JUCLUIUINHBL

- HUCIOJIb30BaHUE MaTepHuaja, COOpaHHOrO0 M IOJIy4YEHHOTO B XOJE CaMOCTOSITEJIbHBIX
3aHATHH U1 3PPEKTUBHOM MOATOTOBKH K 3aU€Ty.

Buowl eneayoumopnoii camocmoamenvHou pabomoi:

- CAaMOCTOATEJIbHOE U3Y4YE€HHUE OT/IENbHbIX TEM AUCLHUIUINHBL;

- IOATOTOBKA K MPAKTUYECKUM U JJAOOPATOPHBIM 3aHATHUSM;

- IOJITOTOBKA U 3alllUTa pacueTHO-TpapHuuecKux padoT;

- 0()OpMJICHHE OTYETOB MO BHIMOJIHEHHBIM IPAKTUYECKUM U JIaOOpaTOPHBIM paboTam;

- IOATOTOBKA K 3a4€Ty, DK3aMEHY.

JUis  BBINOJMHEHWS JIOOOr0 BHJA@ CaMOCTOSITENbHOM paboThl HEOOXOJUMO MPONTH
CJIEIYIOIINE ITAIBbL:

- OIpEeJIeIeHNE LEIN CaMOCTOSTENbHON padOTHI;

- KOHKpETU3allys T03HaBaTEILHOM 3a7a4u;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/1auu;

- IUIaHMpOBaHWE paboOThl (CaMOCTOSATENbHOW WM C IOMOULIBIO INPENojaBareis) Haj
3a/laHuEM;

- OCYUIECTBJIEHUE B IPOLECCE BBHIMOIHEHHUS] CaMOCTOSTENIbHON paboThl CAMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOT'0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBHITOTHEHUS PaOOTHI;

- pedmexcus;

- Ipe3eHTaus paboThl.

7 DOoHJ OLIEHOYHBIX CPEACTB

B mporiecce 00ydeHUsT UCTIONB3YIOTCS CIEAYIOIINE OIEHOYHBIE POPMBI CaMOCTOSITETHHOM
paboOTHI CTYJICHTOB, OIICHOYHBIEC CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUHBIX
aTTecTauui

- 3aIUTHI TAOOPaTOPHBIX PadoT;

- KOHTPOJIbHBIE PAOOTHI;

- pacueTHO-Tpaduyeckas padora;

- 3a4€T;

- DK3aMeEH.
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OrueHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
3aJIaHus TI0 MIPAKTUYECKUM paboTaM WHIUBHIYAILHO JIJIS KAXKIOTO 00yJaromerocs.
B pe3ynbrare ocBOeHUS TUCIUTUTHHBI (MOAYJIsS) (OPMHUPYIOTCS CIEAYIONINE KOMIICTCHIIUN

Kon HanMeHOBaHHMe KOMIIETEHIUH BBINYCKHUKA
KOMITeTEHIIUH
Crnioco0eH BBINOJIHATH pacyeT U IPOEKTUPOBAHUE JeTalICH, Y3JI0B U
MK-1 YCTPOMCTB paJMOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM
3aJlaHuEM, B TOM YHUCJIE C UCIIOJIb30BAHUEM CPEICTB ABTOMATU3ALUN
IIPOCKTUPOBAHUS.

7.1 MeToabl KOHTPOJISI U OLlCHUBAHUSA Pe3yJIbTATOB 00y4eHus!

HepequL OLCHOYHBIX CPECACTB I10 JUCHUITIINHE ((SJ'IGKTpOHHbIe }/CTPOI‘/'ICTBa»

Haumenosanue

Bun konTpons

Ne KOHTPOJIA Kparkas xapakrepucTuka KOHTPOJISA
€3yJIbTaTOB

/11 pesy pe3yJIbTaTOB pe3yabTaTOB OOYUCHUS

o0ydeHus

o0yueHus

JlaGopaTopHast ~ paboTa  BBINOJHSETCA
WHAUBUAYAIbHO  KaXJIbIM  CTYJIEHTOM.
OdopMneHHbIE  OTYET CTYIEHT CHaeT
MpernoAaBaTeNio Ha TPOBEPKY B 3apaHee
yCTaHOBJEeHHBIH cpok. llpu mposepke
MperoiaBaTeslb  OIEHWBAET  KAauyeCTBO
opopMIIeHHs, TPABUWILHOCTh PACUu€TOB U
BbIBOJIOB. K 3amute 1abopatopHoii paboThI
JIOITYCKarOTCs CTYIEHTHI, KOTOpPBIE

amura

1 Texymuit nabopaTopHOU
BBIOJIHWIIM ~ paboTy,  OopopMHIH B

paboThI

COOTBETCTBUM C TpeOOBaHHUAMHU OTYET O
71a0opaToOpHOl paboTe U MPEeaOCTaBUIIN €ro
K 3ammre. Kaxaomy cTyeHTy 3agaercst He
MeHee 3-X BOIIPOCOB Ha TeMY J1a00paTOpHOM
pabothl. Jlanee MpOBOAMTCS 3alIUTa OTYETA
KaXJbIM CTYACHTOM HWHAUBHUAYAJIbHO B
dbopmate '"Bompoc-otBeT" (3amaroTcs 3

BOITIPOCA).

KoHnTponbHas pabota BBITOJIHAETCS
WHIUBUAYAIbHO  KaXJIbIM  CTYJIE€HTOM.
KonTponbHas KontponbsHast pabora cocTOMT H3 TpEX

paborta 3agaHuid mo teme pasnaena. [Ipu mposepke
npenojaBaTesib OLUEHUBAET NPABHILHOCTD

2 Texymuit

MIPOU3BEICHHBIX PACUETOB.




14

Tekymmit

PacuetHo-
rpadudeckas
paborta

OOyuaromuiics B TEUEHHE CEMecTpa
CaMOCTOSITENILHO BBITOJIHACT PsiJl pACUETHO-
rpadgudeckux padot mo teme pasuena. [Ipu
NpOBEpKE  NpernojaBaTellb  OICHHBACT
KayecTBO  O(opMIICHHS, TPaBHILHOCTh
pacueToB W BBIBOJIOB. Jlayiee mpoBoauTCs
3alIMTa  pacyeTHO-rpaduveckoil  paboThI
KQXIO0TO CTYICHTAa WHAMBHIYaJbHO B
¢dopmare '"Bompoc-otBeTr" (3amarorcs 3
BOIIpOCa

IIpomeKyTOUHBIN

3auér

3a4eT NpOBOJUTCA B MUCbMEHHOM popme. B
ayauropun Haxomutcs Ilpomexxyrounas
arrecTanus obyyaromuxcsa B Gpopme 3auera
IPOBOJUTCS 10 PE3yJIbTaTaM BbINOJIHEHUS
BCEX BUJIOB yueOHOI paboTHI,
IPETYCMOTPEHHBIX YYEOHBIM IUJIAHOM IIO
JAHHOW JHUCUUIUIMHE (MOJIYJIIO), IPU 3TOM
YUUTBHIBAIOTCS ~ PE3YyJbTaThl  TEKYIIETO
KOHTPOJISI ~ YCHEBAaeMOCTH B  TEUYEHHUE
cemecTpa. OLEHKA CTENEHU JOCTHKEHUS
00yyaroImuMucs IUTAHUPYEMBIX
pe3yabTaTOB OOY4YeHHS M0 JUCLMILIMHE
(MonynI0) TPOBOAUTCSI TPETOJIaBaTeieM,
BEIYIIMM  3aHATHS 1O  JAUCLHUIUIMHE
(MOZyJII0) METOJOM SKCIIEPTHOM OILIEHKH.
[To nToram mpoMeKyTO4HON aTTECTALUH 110
TucHuIiiHe  (MOAYJI0)  BBICTaBISIETCA
OLIEHKA «3aYTEHO» WJIU «HE 3a4TCHO.
3ager npoBOIUTCS B (opMe YCTHOTO
ompoca. B ayauropum = HaxomuTcs
npenojaBarenab U He Oonee 15 yenoBek U3
yycia CTyJeHToB. Bo Bpemsi mpoBeneHus
3ayeTa UX y4yacTHHKaM 3ampeniaercs UMeTh
pu cebe U HCMONb30BaTh CPEICTBA CBS3U
(cotoBble TenedoHbl, MUKPOGOHBI U Tp.). B
cocTaB Ousera BXOAUT TPU TEOPETUUYECKHUX
BOMpOCa, OTBET Ha OWJIET MIPOXOAUT C
MIPEIBAPUTENILHON TOArOTOBKOM 10 MHUHYT.
KoanuecTBo HOMOIHUTENBHBIX BOIIPOCOB —
HE OoJtee JIBYX. KommuectBo
JIOTIOIHUTEIBHBIX BOINPOCOB 3aBHCUT OT
MIOJIHOTBl OTBETAa, NPEICTABICHHOIO IJIs
oneHuBanus. JloutenpHOCTh 3adeta 30
MUHYT.
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K IIPOMEKYTOYHON aTrecTalnun
JOILyCKal0TCA TOJIBKO CTYJICHTHI,
BBINOJIHUBIINE BCE BUbI Y4eOHON paboTHl,
IpeayCMOTPEHHbIE paboueil mporpammoi
10 JUCLIUILIMHE.

IIpomexyTOUHBIN

DK3aMeH

[TpomexxyTouHast aTTecTaIus
oOyuaromuxcs B (opme  dK3aMeHa
MPOBOJIUTCS TIO PE3yJIbTaTaM BBIIOIHEHUS
BCEX BUJIOB yueOHoM paboTsl,
MPEAYCMOTPCHHBIX YYEOHBIM IIJIAHOM IO
JaHHOW TUCUUILTHMHE (MOYIIO), TIPH 3TOM
YUUTHIBAIOTCSL ~ PE3YJIBTaThl  TEKYILETO
KOHTPOJII ~ YCIIEBa€MOCTH B  TEYEHHE
cemectpa. OIEHKAa CTENEHU JOCTHIKEHUS
oOyyaromumucs IUTAHUPYEMBbIX
pe3yabTaToB OOY4YeHHS 110 IUCIHILINHE
(MonynI0) TPOBOAUTCS TPETOJIaBaTeNIeM,
BENYIIMM  3aHSATHA 110  JUCIMIUINHE
(MOl II0) METOJOM SKCIEPTHOH OLICHKH.
[To uToram mpoMeKyTOYHOW aTTECTAIUH T10
IUCUUIUIMHE  (MOIYJIIO)  BBICTABIIACTCS

OLICHKA «OTIINYHOY, «XOpOLIO»,
«YIOBJIETBOPUTEIBLHO 1581071
«HEYJIOBJIETBOPUTEIBLHO. OK3aMeH

MIPOBOAUTCS B yCTHOM (opMme. B aynutopun
HaxOoJUTCs MpernojaBareiab U He Oosee 5
YeJloBeK M3 4YHcia CTyJIeHTOB. Bo Bpems
NpOBEIEHUS SK3aMEHa €ro Yy4YacTHUKaM
3ampelaercss  MMeTb Ipu  cebe U
UCIIOJIb30BaTh CPEACTBAa CBSA3M (COTOBBIE
TesneoHbl, MUKpOo(oHBI U Tp.). CTyneHTy
BbIIaeTCs OWJIeT ¢ TpeMmMs BOIpPOCaMH.
KoanuecTBo AOMOIHUTENBHBIX BOIIPOCOB —
HE OoJtee JIBYX. KommuectBo
JIOTIOIHUTEIBHBIX BOINPOCOB 3aBHCUT OT
MOJTHOTHI OTBETa CTyZAEHTa. /[nmurenbHOCTH
sk3amena 2 waca (120 wmwmuyT). K
MIPOMEKYTOUHOM aTTecTally JOMyCKaTCs
TOJILKO CTYJI€HTHI, BHIITOJHUBILNE BCE BUIBI
y4eOHOH  paboThl,  MPEAYCMOTPEHHBIC
paboueid TmporpaMMoOil MO JAWCIUIUIMHE
«DNEKTPOHHBIC YCTPOUCTBAY (BBHIMOTHUIHN U
YCHEWHO  3allUTWIM  JJabopaTopHBbIE,
KOHTpPOJIbHBIE ~ pabOTBI W PacyeTHO-
rpadpuueckue paboTsl)
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7.2 lIkana ¥ KPUTEPUH OLEHUBAHUSA Pe3yJILTATOB 00y4YeHUsI

[Tokazaresnem olleHMBaHMs KOMIIETEHIMI HA pa3IMYHbBIX ATanax uX GOPMUPOBAHUS SIBIISIETCA
JTOCTHKEHNE 00YYaroIIMMHUCS IIJIAHUPYEMbIX PE3yJIbTaTOB 00yUEHUs 0 JUCHUILTUHE (MOAYIIIO).

Kpurtepuu oneHuBaHus

IToxa3artenn He 3aureno 3aureHo
2 3 4 &)
3HATh: OOyyaromuiicst OO6yuatomuiics OOyuaromuiics OO0yuaronuiics
OCHOBHBIE CXEMBI JEMOHCTPHPYET JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPUPYET
JJIEKTPOHHBIX MIOJTHOE OTCYTCTBHE HETOJIHOE YaCTHYHOE MIOJIHOE
YCTPOHCTB, UX WM HEJJOCTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE

COCTaBHBIC YaCTH H
(uznaeckue
NPHUHIMIBI Ha
KOTOPBIX
OCHOBBIBACTCS UX
paboThI; yCTpOicTBO
OCHOBHBIX
AIEKTPOHHBIX
AHAJIOTOBBIX U

(POBBIX YCTPOUCTB.

COOTBETCTBHE
CIIEAYIONINX 3HAHHH!
OCHOBHBIE CXEMBI
JIEKTPOHHBIX
YCTPOMCTB, UX
COCTaBHBIC YaCTH U
¢dusnyeckne
NPUHLIXIIBI HA
KOTOPBIX
OCHOBBIBAETCA UX
paboTHI; yCTPOIHCTBO

CJICTYFOIINX 3HAHWH!
OCHOBHBIC CXEMBI
3JIEKTPOHHBIX
YCTPOMCTB, UX
COCTaBHBIC YacTH U
(usnueckue
TMIPUHIUIIBI HA
KOTOPBIX
OCHOBBIBACTCA UX
paboThl; yCTpOiCcTBO
OCHOBHBIX

CJICTYOLINX 3HAHWH:
OCHOBHBIE CXEMBI
JJIEKTPOHHBIX
YCTPOICTB, UX
COCTaBHBIC YaCTH U
¢busnyeckne
TMPUHIUIIBI Ha
KOTOPBIX
OCHOBBIBACTCA UX
paboThI; YCTPOUCTBO
OCHOBHBIX

CIIEAYFOIINX 3HAHHM!
OCHOBHBIE CXEMBI
IIEKTPOHHBIX
YCTPOMCTB, UX
COCTaBHBIC YacTH U
¢busnyeckue
MIPUHIUIIBI HA
KOTOPBIX
OCHOBBIBACTCA UX
paboThl; yCTpOICTBO
OCHOBHBIX

OCHOBHBIX 3JIEKTPOHHBIX AIEKTPOHHBIX AEKTPOHHBIX
AIEKTPOHHBIX AHAJIOTOBBIX U AHAJIOTOBBIX U aHAJIOTOBBIX U
AHAJIOTOBBIX U MUPPOBHIX YCTPOUCTB. | HUPPOBBIX YCTPOUCTB. | HMUPPOBBIX
TUppPOBBIX yeTporcTB. | Jomyckarorcs Homnyckarores YCTPOMCTB.
3HAYHTEIIEHBIC HE3HAYHTEIbHBIC CpoboxHO
OIUOKH, POSIBISIETCS | OUTMOKH, HETOUHOCTH, | OMEpUpyeT
HEeI0CTaTOYHOCTh 3aTpyAHEHUS NIPH IpUOOPETEHHBIMHU
3HAHUM, 10 PsIy AQHATTUTHYECKUX 3HaHUSIMH.
roKasarTeJei, oneparusx.
oOy4Jaromuics
UCTIBITHIBACT
3HAYHTEIILHBIC
3aTpyAHEHUS MIPH
OTIePUPOBAHUH
3HAaHUSAMH TIPHA UX
MepeHoce Ha HOBEIC
CUTYaIHH.
YMeThb. OO0yyarommmiicst He OO0yuaronuiicst OO0yuaronuiicst OOyuatonuiics
YUTATh U yMeeT W B JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
aHATM3UPOBATh HEIOCTaTOYHON HETIOJTHOE YaCTUYHOE MIOJTHOE
AIIEKTPUYECKHE CTETIEHU YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
CXEMBI, IPOBEPATH YUTATh U CIEIYIONINX YMCHUN: | CIEAYIONINX YMEHHH: | CIEIYIOIINX
KOPPEKTHOCTb U aHATN3UPOBATH 9UTaTh U YUTATh U YMEHHI:
6e30macHoOCTh JNEKTPUUYECKHUE aHaIIM3UPOBAaTh aHAM3UPOBATh YUTATh U
HOJKIIOUEHHSI CXEMBI, IPOBEPATh 3JEKTPUUECKUE JNEKTPUUECKUE aHaIIM3UPOBATh
SNEKTPOHHBIX KOPPEKTHOCTb U CXEMBI, IPOBEPATH CXEMBI, TIPOBEPSITH JNEKTPUUYECKHE
YCTPOUCTB B CXEMaX, 0€e3011acHOCTh KOPPEKTHOCTb U KOPPEKTHOCTb U CXEMBI, IPOBEPATh
UCTIONBb30BaTh MOJIKITFOUEHUS 6e3omacHOCTh 6e301acHOCTh KOPPEKTHOCTb U
CHELMAIU3UPOBAHHOE | AJIEKTPOHHBIX HOJKIFOUEHUS MOJIKITFOUEHUS 0e3omacHOCTb
MPOTPaMMHOE YCTpPOWCTB B CXeMax, ANIEKTPOHHBIX 3JIEKTPOHHBIX TTOTKITFOUEHUS
obecrieueHne Ayt HCTIONB30BaTh YCTpPOWCTB B CXE€Max, YCTPOMNCTB B CXeMax, ANEKTPOHHBIX
CXEMOTEXHUIECKOTO CIEIHATH3UPOBAHHOE | HUCIOJIB30BaTh HCTIOJTb30BaTh YCTPOWCTB B CXEMax,
MIPOEKTHPOBAHUS MIpOrpaMMHOE CHENHATM3UPOBaHHOE | CHEIHAIM3UPOBAHHOE | WCHOJIH30BATh
odopmieHns obecrieueHue s MIPOTPaMMHOE MIPOrpaMMHOE CHeHaTH3UPOBAHHO
AKCIUTyaTaIlHOHHOM CXEMOTEXHHYIECKOTO obecrieueHne st obecrieueHne st € TIpoTrpaMMHOE
IIPOEKTUPOBAHUS U CXEMOTEXHUYECKOTO CXEMOTEXHUYECKOTO obecrieueHue Juis

JIOKYMEHTAIH.
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odopmIIeHHS MIPOEKTUPOBAHUS U MIPOEKTHPOBAHUS CXEMOTEXHHUYECKOTO
9KCIUTyaTaI[HOHHON odopmieHns odopmieHns MIPOSKTHPOBAHUS H
JOKYMEHTAITHH. AKCIUTyaTaI[IOHHOM SKCILTyaTaIHOHHON odopmIeHHS
JIOKYMEHTAITUH. JIOKYMCHTAITUH. 9KCIUTyaTaI[HOHHOMN
Jomyckatorcst YMeHust OCBOEHBI, HO | JOKYMEHTAIUHU.
3HAYUTEJIbHbBIE JIOTYCKal0TCA CBoboIHO
OIIUOKH, TPOSIBIISICTCS | HE3HAYUTEIHHBIC omepupyer
HEJIOCTaTOYHOCTh OIIMOKH, HETOYHOCTH, | MPUOOPETCHHBIMU
YMCHHUH, 10 PsIy 3aTpYIHCHUS MIPH YMCHUSIMH,
IMOKa3aTelIeH, AHAJTUTUYCCKUX MIPUMEHSET UX B
oOygaromuiics OTIepanusX, IepeHoce | CUTYaImax
HCTIBITHIBACT YMEHUI Ha HOBBIE, MTOBBIIICHHOM
3HAYUTEIIbHBIC HECTaHIApPTHEIC CJIO’KHOCTH.
3aTpyOHEHUS IPH CUTYyaIHH.
OIIEpUPOBAHUU
YMEHUAMU IIPU UX
MEpPEeHOCE Ha HOBBIC
CUTyaLluu.
BJIA/IETh: OO0yuaromuiics He | OOyuaromuiicsi B OOyuaromuicst OO0yuaromnuiics B
HaBbIKaMU pacyéra u BJIaJICET WU B | HEJAOCTATOYHOM YaCTUYHO BJIAJICCT: TOJIHOM 00BbeMeE
MPOEKTUPOBAHUS CXEM | HEJIOCTaTOUHOM CTCIICHHU BJIAJICET: HaBbIKAMU pacyéTa u BJIJICCT:
C UCIIOJIb30BaHUEM CTEIIeHH BJIaJIceT HaBBIKaMU pacuéTa u MPOEKTHPOBAHUS CXEM | HAaBBIKAMH pacyéra
AIEKTPOHHBIX HaBBIKAMH pacdéra u MIPOCKTHPOBAHUS CXEM | C HCIIOE30BaHUEM MIPOSKTHPOBAHUS
YCTPOWCTB, TIPOEKTHPOBAHUS CXEM | C HUCIIOIb30BaHIEM AJIEKTPOHHBIX CcXeM ¢
pa3paboTKy IIaHa C HCIIOJIb30BaHHEM 3JIEKTPOHHBIX YCTPOKCTB, HCIIOJIb30BaAHUEM
WCTIBITAHWH U aHall3a | AIIEKTPOHHBIX YCTPOWCTB, pa3paboTKku 1aHa ANEKTPOHHBIX
AIEKTPOHHBIX YCTpOWCTB, pa3paboTKH IIaHa WCTIBITAHUN M aHAJIN3a | YCTPOWCTB,

AHaJIOTOBBIX U
(POBBIX YCTPOUCTB
U CXEM.

pa3paboTky IiaHa
WCTIBITAHUN U aHaJu3a
3JIEKTPOHHBIX
AaHaJIOTOBBIX U
IU(POBBIX yCTPOKUCTB
U CXEM.

HUCIIBITAHUM U aHaJn3a
ANEKTPOHHBIX
aHaJIOTOBBIX U
U(GPOBBIX YCTPOUCTB
H CXEM.
OO0yyatomimiics
HCIBITBIBAET
3HAYUTEILHBIE
3aTpyAHEHUS MIPH
MIPUMEHEHUN HAaBBIKOB
B HOBBIX CHTYaIlUsX.

SJIEKTPOHHBIX
aHaJIOTOBBIX U
U(POBBIX YCTPOUCTB
U CXEM.

HaBbiku 0CBOEHBI, HO
JIOIYCKal0TCA
HE3HAYUTEJIbHBIC
OINNOKHN, HETOYHOCTH,
3aTpyAHEHUS IPU
AHAJTUTUYCCKUX
onepauusix, NepeHoce

pa3paboTKH MiaHa
HUCTIBITAaHUN U
aHam3a
3JIEKTPOHHBIX
aHAJIOTOBBIX U
IUPPOBBIX
YCTPOWCTB M CXEM.
CB000OIHO
MIPUMEHSET

MOy YCHHBIC HABBIKA
B CUTYyaIHsIX

YMEHUI Ha HOBBIE, HOBBIIICHHON
HECTaH/IapPTHBIE CII0’KHOCTH.
CUTYalluu.

IlIxana oneHUBAHUA IPOMEKYTOYHOH ATTECTALMHU: IK3AMEH

[Ixaa onteHnBanus

Onucanue

OTIU4HO

BrinmonHeHs! Bce BUIBI yueOHON pabOThI, MPEAyCMOTPEHHBIC YUCOHBIM
mmaHoM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWW, YMEHUU,
HABBIKOB TMPHUBEACHHBIM B TaOIUIaX TOKa3aTelsiM,
MpUOOpPETEHHBIMHU 3HAHUSIMHU, YMEHUSMH, HaBBIKAMH, TIPUMEHSIET UX B
CUTyalUsX NMOBBILIEHHOW CIIO)KHOCTH, HE HUCIBITBIBAET 3aTpPyAHEHUN
NPy AHAUIUTHYECKUX OINEpalusx, MEPEeHOCE 3HAHMW M YMEHUW Ha
HOBbIE, HECTAHAAPTHBIE CUTYaLUH.

OIIepUpyeT

Xopouio

BrinonHeHs! Bce BUbI yueOHON paboThI, IPEAyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyIeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHHUH, HaBBIKOB IIPUBEICHHBIM B Ta0JIMIaX [10Ka3aTeIsIM, ONIEPUPYET
nproOpeTeHHBIMU 3HAHUSIMU, YMEHUSMHU, HABBIKAMH, IPUMEHSET UX B
CUTyalUsIX TIOBBIIICHHON CIOXHOCTH.
JIONYIIEHBl HE3HAUYUTENbHBIC OIMOKH, HETOUHOCTH, 3aTPyIHEHHSI IPH

[Ipu »TOM MOTryT OBITH
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AHAIIUTUYCCKUX OIICpaluiax, IMEpPeHOCC 3HAHUH U YMGHI/Iﬁ Ha HOBBIC,
HCCTAHJAPTHBIC CUTYyallHH.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

BrimonHeHs! Bce BUIIBI yueOHOM paboThl, MPeyCMOTPEHHBIE yUeOHBIM
wiaHoM. CTyJeHT JEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB TMPHUBEICHHBIM B TaOMUIaX IOKa3aTelsiM,
JIOITyCKAlOTCA 3HAUYMUTENbHbIE OLIMOKM, MpPOSBISAETCS OTCYTCTBHUE
3HaHWM, YMEHUH, HABBIKOB I10 Psy IIOKa3aTeleH, CTy IeHT UCIIBITHIBAET
3HAYUTENIbHbIE 3aTPyAHEHUS TMPU ONEPUPOBAHMM 3HAHUSAMH U
YMEHHUSIMU IIPH UX NEPEHOCE Ha HOBBIC CUTYALIUH.

HeynosnersopurenbHo

He BwmonHen oauH winu  Oonee BHIOB  Y4ueOHOM  pabOTHI,
MPEIyCMOTPEHHBIX y4eOHbIM TMaHOM. CTyAEeHT JEMOHCTPHUPYET
MOJIHO€ OTCYTCTBHE WM HEJIOCTAaTOYHOE COOTBETCTBHE 3HAHHM,
YMECHHI, HaBBIKOB TMPUBEACHHBIM B TaOJMIaX IOKa3aTessM,
JOTYCKAIOTCS 3HAYUTENbHbIE OMIMOKH, MPOSBISETCS OTCYTCTBUE
3HaHWM, YMEHHUW, HaBBIKOB 110 PsAY ITOKA3aTENEH, CTYACHT HE MOXKET
OMEepUPOBATh 3HAHUSAMU M YMEHUSIMU TPU UX MEPEHOCE HAa HOBBIC
CUTYAIIHH.

HIka/sa oueHMBaAHUS IPOMEKYTOYHON ATTECTALMM: 3a4ET

[Ixamna onieHnBaHus

Omnucanue

3auTreHo

BrinonHeHs! Bce BUABI yueOHON paboThl, IPEAyCMOTPEHHbBIE YUeOHBIM
maHoM. CTyJIEHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUM, yMEHUH,
HABBIKOB TIPUBEJIEHHBIM B TaONMIIAX TOKa3aTelel, oOomepupyer
MpUOOPETEHHBIMHU 3HAHUSMU, YMEHUSIMHU, HABBIKAMU, MIPUMEHSIET UX B
CUTyallUAX TOBBINIEHHONH cJoXkHOCTU. [Ipm 3TOM MoOryT OBITH
JIOTYIIIEHbI HE3HAYUTEIbHBIE OMMOKH, HETOYHOCTH, 3aTPyAHCHHS TPU
AHAJIMTUYECKUX OIEpalMsaX, EPEHOCE 3HAHUKW U YMEHUW Ha HOBBIE,
HECTAHAAPTHBIC CUTYAIUH.

He 3aureno

He BommonHen oauH win  Oosiee  BHAOB  y4eOHOH  paloTHhI,
OPEeIYyCMOTPEHHBIX y4yeOHbIM miaaHoM. CTYyAEHT JIeMOHCTPHPYET
IOJTHOE OTCYTCTBHE WJIM HEJIOCTaTOYHOE COOTBETCTBHE 3HAHMUH,
YMEHUH, HaBbIKOB TNPUBEJCHHBIM B Ta0nMIax MoOKa3aTessMm,
JOITyCKAIOTCS 3HAYUTEIbHBIE OMIMOKH, TIPOSIBISIETCS OTCYTCTBHE
3HAHWH, YMEHUH, HaBBIKOB IO psAAY MOKa3aTesel, CTYAEHT He MOXKET
OTIEPHPOBATh 3HAHWSMH M YMEHHSIMH TPH WX IEPEHOCE Ha HOBBIC
CUTYAIHH.

Ikana oueHMBAHUSA TEKYLIEro KOHTPOJIS

HaumenoBanue
KOHTPOJIA [Ikana olleHUBaHUS Onucanue
pe3yNbTaToB
oOyJeHus
Brimonnenue n | 3auteHo: HabpaHo 2 u Oonee 6amioB B  xkawectBe Qopm  Tekymiero
3aluTa Hezauteno: HaOpano 1 v MeHee OalsIoOB | KOHTPOJASL ~ 3HAHUW  CTYJCHTOB
nabopaTropHoit UCIIOJNIB3YIOTCS OTYETHI 1o
pabotsl o Teme | Kputepuu onieHuBaHus J1a00paTOPHBIM paboTtam. K

BBITIOJTHEHU IO BKCHepHMeHTaHLHOﬁ
JacTH  J1abopaTopHOM  pabOoThI
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OO0uwmit 6amn npu OLICHKE
CKJIaJIbIBACTCSI u3 CIIe Ty FOIITIX
IIOKa3aTeNeH:

- IPUBEACHBI METOAUKHU OLIEHKH
TEXHOJOTUYECKHUX apaMeTpoB — 1
Oamn

- BBIBOJIbI JIOTUYHBI 1 0OOCHOBaHBI — 1
Oamn

- oopMIiIeHHE PabOTHI COOTBETCTBYET
TpeboBaHusIM — 1 Gan

- pacyeTHas U rpaduyeckas 4acTu
BBITIOJTHEHBI BepHO — 1 Oat

JIONYCKAIOTCs CTY/ICHTBI,
[OJIrOTOBHBIIIHE HPOTOKOJIBI
BBITIOJTHEHUS naboparopHoit

pabotel. [IpoTokomasr odopmitstoTes
B COOTBETCTBUU C TpeOOBaHUSIMU
METOJMYECKUX yKa3aHWW Kadeapsl.
Otyer mo nabopaTopHoi padoTe
COJICPXKHUT TIPOTOKOJI TPOBEACHUS
nabopaTopHON pabOTHI, pacUeTHI,
rpadMUecKyr0  4YacTh,  BBIBOJIBL
3ammrTa or4yera MO J1IabOpPaTOPHOU

pabote OCYIIECTBIISIETCS
WHIUBUIYATBHO. Crynentom
npenocTaBiseTcss  ohOpMICHHBIN
otuer. OneHuBaeTcs  KaduecTBO
odopmiIeHHUs, MPaBUILHOCTD
pacdeToB U BBIBOJIOB. CTYyJEHTHI HE
BBITIOJTHUBIIIHE 1a060paTOPHYIO

paboTy K 3allUTEe HE JIOMYCKAIOTCS

KonTponbhas
pabora

Otnuuno - PaboTa BRICOKOTO
KaueCTBa, YPOBEHB BHITIOJTHCHHUS
OTBEYaET BCEM TPEOOBAHUSAM,
TEOPETUIECKOE COJIEpKaHue Kypca
OCBOCHO IOJTHOCTHIO, O€3 ITPOOEIIoB,
HEOOXOIUMBIC TTPAKTUICCKHE HABBIKA
paboThI C OCBOEHHBIM MaTEPHAIIOM
c(hopMUpOBaHBbI, BCE
MPelyCMOTPEHHBIE POTPaMMOi
o0yudeHus yueOHbIe 3aJaHus
BBITIOJTHEHBI, JIN0OO HEKOTOPHIE U3
BBITIOJTHEHHBIX 3a/IaHUN COJIEPIKAT
HE3HAYUTENbHbIE OIUOKU

Xopomio - YpoBEHb
paboTel  OTBEYaeT
OCHOBHBIX TpeOoBaHUi,
TEOPETUYECKOe COJIepKaHue Kypca
OCBOEHO YaCTHYHO, HO MpoOesbl He
HOCST CYHIECTBEHHOTO  XapakTepa,
HEOOXOIUMBIC MPAKTUICCKUE HABBIKU
paboThl ¢ OCBOCHHBIM MaTEpHalioM B
OCHOBHOM C()OPMHUPOBAHBI, HEKOTOPHIE
BUIBl  33JaHUN  BBIONHEHBI  C
omurOKamu.

Y 10BIETBOPUTENHHO -

TeopeTrueckoe cojepkaHUe Kypca
OCBOGHO YAaCTHUYHO, HEOOXOJAUMBIE
MPAKTUYECCKHE HAaBBIKH pPabOTHI HE
c(hOpMHUPOBAHHI, OOJBIIMHCTBO
MPEeyCMOTPEHHBIX MPOrpaMMoit
3aJaHUil ~ HE  BBIIOJIHEHO;  MPHU
NOIOJHUTEIBLHON  CaMOCTOSATEILHOU

BBITTOJTHECHUSI
OOJBIIMHCTBY

3ammrTa TeMbl BKIIFOYAET PEIICHUE
3a1a4 B aYIII/ITOpI/H/I B TCUCHUC
OJIHOM Maphl U IPOXOIUT ITOCIIE
W3YYCHHSI COOTBETCTBYIOIIECTO
pasjena. buiersl cocTosT U3 3a1ad,
TIO3BOJJIAOIINX OLICHUTH
c(hOpMUPOBAHHOCTH KOMITETEHITUH.
Ha otBetn! oTBOAMTCS 1,5 4aca.
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paboTe Hajg  MaTepuaIoM  Kypca
BO3MOXXHO  TIOBBIIIEHHE  KayecTBa
BBITOJIHEHUS YU€OHBIX 3aaHUH.
HeynosnerBopurensHo -
Teopetnueckoe copepkaHue Kypca He
OCBOEHO, HEOOXOMMbIE MPAKTUYECKUE
HaBBIKM DPa0OTBl HE C(HOPMHUPOBAHEI,
MPelyCMOTPEHHbIE IpOrpaMMoit
3aJlJaHUs HE BBIIIOJIHEHBI

PacuetHo- OtnuyHo - PabGoTta crana B Cpok, 3amanue Ha PI'P Brimaercs Ha
rpaduueckas pacueTHas u rpaduueckast 4acTu MIEPBOM 3aHSITHHU
paboTa 1o TeMe | BBIIOJIHEHBI BEPHO, JINOO UMEIOTCS COOTBETCTBYIOILIETO pa3jesa
pasnena HEJIOYEThI, HE BIIMSAIONIUC HA JHCIHILUIMHEL B CIACTCS 110

KOHEUHBIH pe3yJibTar. OKOHYaHUH U3Yy4ECHUS
Xopol111o - pacyeTHas 4acTh COOTBETCTBYIOIIETO pa3zenia
BBITIOJIHEHA BEPHO, B TpapuuecKoi mucuuIuivHebl. PI'P 1omkHEL OBITH
YacTU eCTh 3aMCUYaHUs BBITIOJTHEHBI U 0(DOPMIICHBI B
VY 10BIIE€TBOPUTEIIHHO - B pACUETHOM COOTBETCTBUH C TPEOOBAHUSIMHU
YacTH SCTh 3aMEUYaHMs, METO/ METOJIMYCCKUX yKa3aHul Kadeapol.

BBINOJIHEHUS rpadudeckoil yactu
BbIOpaH BEPHBIIL;
HeynoBneTBOpUTENbHO - B pacueTHON
U rpaduyecKkoi 9acTsx ecTb rpyobie
3aMeyYaHusl.

HE).

HE).

7.3 OueHoYHbIE CPeICTBA

7.3.1 Texymuit KOHTPOJIb

KonTtpoabsnas padora Nel

1. YopocTtuth GyHKINIO, TOJIB3YACH alreOpoil JIOTHKHY.

2. CocTaBUTh TaOJIUILy UCTUHHOCTH.

3. Pazpaborath (GyHKITMOHATHHYIO YICKTPHUECKYIO CXeMy Ha 0a30BbIX dnemenTax (M, NI,

KonTtpouabHnas paGora Ne2

1. CocraButs CIH® 1 CKH® nns 3ananHol GyHKIMN

2. Yopoctuth QpyHkiuio ucnonb3ys Kapret Kapao

3. Pa3zpaboTraTh QpyHKIMOHAIBHYIO 3JEKTPUUECKYIO cXxeMy Ha 6a30BbIx anemenTtax (U, NI,

TunoBbie BONPOCHI 111 3AIHUTHI JIA00PAaTOPHBIX padoT

Jlabopamopnas paboma Nel

1. B kakux ciiy4asix BO3HUKAIOT HECUHYCOUAAIbHBIE TOKW U HANPSHKEHUS?

2. UTo Takoe rapMOHMKHU HaIpsiKeHUs?

3. Kakue Gpopmbl CUTHAIOB BBl 3HAaeTE, KAKUMHU YPaBHEHUSIMU OHU ONMCHIBAIOTCA?
4. B yeM 3aKJII04alOTCS OTJIMYMS YETHOM U HEUETHOH (pyHKIit?

5. KakoBa nmocienoBaTeIbHOCTh pacueTa ey HECUHYCOUIAIBHOTO TOKa?

Jlabopamopnas paboma Ne2
1. Yro nonumaetcs nox pexxumoM nokosa? Kak HaspiBaercs Touka Ha BAX
YCUJIUTEIIBHOTO 3JIEMEHTA, COOTBETCTBYIOIIAsA ATOMY pexumy? Uem
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OTPEIEISACTCS MOJIOKEHUE ITOU TOUKHU?

2. 3ayeM HaI0 CTAaOMIM3UPOBATh PeKUM MOKos? Kakue criocoObl cTabuin3aiiuu Bl 3HaeTe?
Kakue n3 HUX peAnoYTUTENbHBI U TTOYeMy?

3. Kakue nenu MexkackaaHo# CBs3H Bbl 3HaeTe? CpaBHUTE UX MEXTY COOOM?

4. CpaBuure nuddepeHInalbHbIA yCUIUTENbHBIN KacKall ¢ yCHIMTENbHBIM KackagoM O03.

5. Kakue kiaccel pabOThl yCUITUTENBHBIX AJIEMEHTOB Bbl 3HaeTe? CpaBHUTE UX.

Jlabopamopuas paboma Ne3

1. ITouemy OV siBisiercst 6a30BbIM JIEMEHTOM MHOTHUX COBPEMEHHBIX aHAJIOTOBBIX
MHUKPOIJICKTPOHHBIX YCTPOMCTB?

2. [Touemy OV sBisieTCs HCTOUHUKOM HAIPSKEHMSI, YIIPABIsAEMbIM HallpsDKEHUEM?

3. JlaiiTe onpeneneHus napaMeTpoB U xapakTepucTtuk OY. 3auemM NpoeKTUPOBIIUKY
MUKPO3JIEKTPOHHOM ammnaparypbl TpeOyeTcsl 3HaTh TUIIOBbIE IAPAMETPhI U XapakTepucTuku OY?
Kak skcrnepuMeHTaNnbHO ONpPEAEeIUTh MapaMeTphl U Xapakrepuctuku OY?

4. [IpuBeauTte MpUMepbl OpraHU3aluy 1enel CMeIeHNs U YacTOTHOU Koppekuuu 1 OVY.

5. [louemy Bce OY He UCTIOTHAIOTCS TOJIBKO C BHYTPEHHEN 4acTOTHOM Koppekuuei? B uem
¢u3nka paboThl KOppEKTUPYIOIUX Lenel B OY?

Jlabopamopnas paboma No4

1. [lepeuniciiuTe OCHOBHBIE XapaKTEPUCTUKH YCUIUTENSI MOLIHOCTH.

2. HazoBure crioco6s! noBeitiennst KI1J] THHEHHBIX yCHITUTEICH.

3. CocTaBbTe CXEMY ABYXTAKTHOTO IIOBTOPUTENS HA KOMILJIEMEHTapHbIX nojeBbix M/II1-
TPaH3UCTOpax.

4. Ha3zoBuTE KIIOUEBBIEC YCHIIMTENIN MOITHOCTU: UX JOCTOMHCTBA U HEJJOCTATKHU.

5. YTo Takoe yrojl 0TCEYKH KOJJIEKTOPHOTO TOKa?

Jlabopamopuas paboma Ne5

1. CoctaBbTe TaOIUIBI HCTUHHOCTH JUTsl QYHKIIMH TPEX NMEePEMEHHBIX, IPUHSAB, UTO (QYHKIHS
paBHa 1, Korza nBa WM TPU apryMEHTa paBHHI 1.

2. 3anumure ypaBHeHnue atoi ¢pyHkuuu B CAH®- u CKH®-dopwme.

3. MuHUMHU3UpYHTE NOJYyYEHHOE YpaBHEHUE.

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

5. IlocTpoiiTe CTPYKTYpPHBIE CXEMBI.

Jlabopamopuas paboma Neb

1. Kakoe KOMOMHAIIMOHHOE YCTPOICTBO Ha3bIBaeTCs MH(ppaTopom?

2. Hapucyiite ycioBHoe rpadudeckoe o0o3HadeHue mudparopa. Kak cokpaiieHHo
oOo3Hauaercs mugpparop?

3. Kakoit mmdpaTop Ha3bIBAETCS MOJHBIM, 8 KaKOW — HETIOTHBIM?

4. B kakoM ciiyyae BO3HHUKAET HE0OXO0AUMOCTh B IPUMEHEHUH MIU(PPATOPOB C
IIPUOPUTETOM?

5. KakoBbI ciocoOb! HapaiuBaHus MUGpPaTOPOB MO KOJIUYECTBY BXOJIOB U BBIXOJIOB U KaK
OHHU PEATHU3YIOTCS CXeMOTEXHUYECKU ?

Jlabopamopnas paboma Ne7

1. Kakoe koMOMHAIIMOHHOE YCTPOMCTBO HA3BIBACTCS ACTIUPPATOPOM?

2. Hapucyiite ycrnoBHoe rpaduueckoe o6o3HadeHue aemmdpartopa. Kak cokpaiieHHO
ob6o3Hauvaercs nemudparop?

3. OOBsicHUTE TPUHIIMIT ASHCTBUS Iemundparopa.

4. Tlpu permeHNH KakuX 3a/1a4 U(QpoBOi TEXHUKH UCTIONIB3yeTCs aemudparop?

5. I'me mpuMeHSI0TCS UQpaTOpsl U AemuppaTopbl?
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Jlabopamopuas paboma Ne§

. Uto Takoe gemMyJIbTUILIEKCOp?

. Kakyto norndeckyro QyHKIHIO BBIIIOJHSAET AEMYJIbTHILIEKCOP?
. KakoBo Ha3Ha4yeHME U UCIIOIb30BAaHUE BXOA pa3pelieHus?

. Kakue QpyHKuMM MOKET BBIMOIHATH IEMYJIbTUILIEKCOD?

. Kakue criocoOwl HapamuBaHus 1eMyIbTHILIEKCOPOB?

. UTo Takoe MyJIbTUILIEKCOP?

. Kakyro norndeckyro QyHKIHIO BBIITOJHSET MYJIbTUILICKCOD?

. Kakue QpyHKMHu MOXKET BBINOIHATH MYJIbTUILIIEKCOP?

. Kakue crocoOsl HapamuBaHus MyJIbTUIIICKCOPOB?

O 0 I N DN W~

Jlabopamopnas paboma No9

1. YUto takoe Tpurrep? Kakue TUIbI TPUTTEPOB BaM U3BECTHBI?

2. Hapucyiite cxemy RS-tpurrepa Ha TpaH3ucTopax, MosiCHATE IPUHILIUI €€ Pa0OTHI.

3. Hapucyiite cxemy cunxpoHHoro RS-tpurrepa Ha noruueckux snementax. [losicuure
HPUHIAI €T0 PabOTHI.

4. Yem onpenensercs ovicTpoaeiictBue JK-tpurrepa? Haueptuts cxemy JK-tpurrepa Ha
norudeckux vieMenTax "MJIM-HE" u nosicHuTh npuHLKI €ro paboThl.

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

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

7. Hapucyiite cxemy D-Tpurrepa Ha jorudeckux sneMenTax. [losicuure nmpunmun paboTsl
D-tpurrepa

8. Hapucyiite cxemy T-Tpurrepa Ha joruueckux snemMeHTax. [loscHure npuHuumn padotsl T-
TpUrrepa

Tunosoe 3axanne pacueTHo-rpadguyeckoii padornsl Nel

1. JInst yCUIIMTeNnbHOTO TPAH3UCTOPHOTO Kackaa (puc. 1):

1.1. BeiOpath TpaH3UCTOP MO NPUIOKEHUIO 1, OTIPEIETUTh HANIPSKEHUE HCTOYHUKA
nutanus UIl, paccunTaTh CONPOTUBIIEHUE PE3UCTOPOB U BHIOPATh UX HOMUHAJBI 110 IPUIIOKEHUIO
2.

1.2. Onpenenuts h-mapametpsl, h119, h213 B paGoueil Touke TpaH3UCTOPHOIO Kackaa, ero
BXOJIHOE M BbIXOJHOE conpoTtuBieHuss RBX u RBbIX.

1.3. Haiftu amMmmiuTy sl HanpspkeHus 1 Toka 6a3sl UOT, 16T, ko3 puumenTs! yeunenus
Kackajia o ToKy, HanpspkeHuto 1 Momuocty KI, KV, KP u ammiTyly HanpskeHHUsl ICTOYHUKA
curana UGm.

1.4. PaccuutaTth €eMKOCTH KOHAEHCATOPOB, BIOPATh UX HOMUHAJI MO MPUIIOKEHUSIM 2,3.

Puc 1 IlpunnunuanbsHas 3J€KTpUYECKasi CXeMa yCUIUTEIbHOI0 KacKaaa
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BBIGGpI/ITe HUCXOJHBIC JaHHBIC IJId BCCX ITYHKTOB 3aJaHus 110 IBYM LII/I(bpaM Baliero

BapHaHTa.
[To mocnenueit mudpe:
Tabmuma 1
Mocnemuas wnppa |5\ 4 | 5 | 3 | 4 | 5 | 6 | 7 | 8 | 9
BapuaHTa
ConpoTuBieHue
Harpyskd Ruy, | 100 | 150 | 180 | 300 | 400 | 500 | 400 | 350 | 370 | 300
N Om
> AMIUIATY 12
R4 | HAIPIKCHIAB | g5 | 109 | 15 | 20 | 25 | 225 | 1,75 | 1,25 | 0,75 | 1,0
Harpyske Unm,
B
[To nmepBoii nupe Bapuanra:
Tabnuma 2
[TepBas mudpa BapranTa 0 1 2 3 4 5 6 7 8 9
i
-9
£, | Briympernee conpoTHBIEHNE | 45 | 150 | 500 | 300 | 350 | 400 | 450 | 500 | 600 | 700
; HCTOYHHKA curHaiia Rg, Om
ITo mocnenueit nudpe Bapuanra:
Tabmuma 3
Mocnemmsa magpa |5\ 1| 5 | 3 | 4 | 5 | 6 | 7 | 8 | 9
BapUaHTa
— Himxaaa
-9
oo | TPAmTERT 95 1 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250
gacToTa FH,
4 I

Tunosoe 3axanne pacueTrHo-rpaguyeckoit padornsr Ne2

2. 3ajaHa cxeMa Ha ONeparOHHOM YCHIIUTENe, HE00X0UMO:
2.1. PaccunTarh CONPOTHRIICHUS PE3UCTOPOB H EMKOCTH KOHJICHCATOPOB, BEIOpATh MX
HOMUHAJIBI 110 TPUIIOKEHUSM 2, 3.

2.2. Beibpatsb oneparnoHHbiid yeunutenb (OY).
2.3. OnpenenuTs MaKCUMATbHBIE AMIUTUTY 1Bl HCTOYHUKOB CUTHAJIA.

HpI/IHI_II/IHI/IaJ'IBHLIC QJICKTPHUYCCKUC CXCMbI YCTpOﬁCTB Ha ONICPAIUOHHBIX YCUIIUTCIIAX
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a) MlHBepTUpYIOLIMI YCUIUTEh IOCTOSIHHOTO TOKa, 0) He nHBepTHpYIONIM yCHIIUTENb IOCTOSIHHOTO
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TOKa
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oy 1
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r 17

B) CyMMUPYIOIIHIA YCHIUTEID OCTOSHHOIO TOKA, I') MHBEPTUPYIOLIMI YCUIIUTEND

MNEPEMEHHOT'O TOKa
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? o) T

1) He nnBepTHpyromuii yCuInTeNnb EpEMEHHOT0 TOKa
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BBIGGpI/ITe HUCXOJHBIC JAaHHBIC IJId BCCX ITYHKTOB 3aJaHus 110 IBYM I_[I/I(l)paM Balicro
BapuaHTa.

[To mocnenueit mudpe:

Tabmuma 1

[Tocnennsisa mudpa

BapHaHTa

8

9

KPIP 2

Cxema Ha OV,
PUCYHOK

A

Koaddpuument
YCUJICHHSI 10
HaNPsHKCHUIO

JUISl ICTOYHUKA
curdana Ku

20

Huxnssa
rpaHuYHas
yacrora Fn, I'ng

50

20

100

75

Bnytpennee
COIIPOTHBIICHUE
HCTOYHHKA

curHaia Rey,
kOM

40

[To nepBoii nudpe Bapuanra:

Tabmumna 2

[lepBas uudpa Bapranra

8

9

KPIP 2

BuyTtpennee conpoTuBiieHNE
ncToyHMKa curHana Rgei, kOm

10 | 20

30

75

40 | 25 | 15

ITo mocnenneit ungppe BapuanTa:

Tabmuma 3

[Tocnennsis mudpa

BapuaHTa

8

9

KPIP 2

Koadpunuent
YCHUIICHUS TIO
HaIPSHKCHUTO

IS
HCTOYHHKA
cur"aia Kui

10

20

30

40

50

55

45 35

25

15

HpO‘-II/IC JaHHBIC!

Tabauua 4

I[OCTyHHLIC YaCTOTHBIC HCKa>XCHU Ha FpaHHQHOﬁ yacToTe MHu

1,41

K PI'P 2 3amanus

JlmHaMUYeCcKHi Auarna3oH BBIXOIHOTO

Hanpsbkenus D, nb

26

MakcuManbHas TeMIlepaTypa okpyxaromiei cpenst Tm, °C

40
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Tunosoe 3axanne pacueTHo-rpaguyeckoii padornsl Ne2

3. s norudeckoit GyHKIIMN HEOOXO0IUMO:
3.1. YopoctuTh QyHKIHIO, TIOJIB3YSICh AJIreOpOi JIOTHKH.
3.2. CocTaBUTh TaOIUILy UCTUHHOCTH.

3.3. Pa3paborarh hyHKIMOHAIBHYIO 2JIEKTPUUECKYIO cxeMy Ha 0a30BbIX anemenTax (U,

WIN, HE).

BBIGGpI/ITe HUCXOJHBIC JAaHHBIC IJId BCEX ITYHKTOB 3aJaHUs 110 IBYM un(bpaM Bamiero

BapUaHTa.
[To mocnenueit mudpe:

Tabauua 1

Hoenemuaa wagpa | g | 4 | 5 | 3 | 4 | 5 | 6 | 7 | 8 | 9

BapHaHTa

-)<N o <CE\I e~ o o o <N N N

I IE IR R R IR R R

o < | < | x|l g/ < <] x| F| <] <

= Jloruueckast * N NI = .y X % > g >

“ yms B s x| X334 5 2 A

+ + + N N N + + N N

| %1 dlsl=s s Y Fz

| J | X | X | x| x| X | % | % |X

*IIPUMEYAHHE. 3niech U ajee 4epTy CHU3Y HY>KHO [IOHUMAaTh, KaK 3HaK HHBEPCHUH, T.€. UepTa

CBEpXY.
A1, A2 — u3 Tabiun 2, 3.
ITo nepBoii unugpe BapuanTa:

Tabmumna 2
IlepBas mudpa BapuaHTa 0 1 2 3 4 5 6 7 8 9
™
= | I IR IR
= oruyeckas GyHKus A1 A& | %] % ol ol
7 Xl
[To mocnenueit nudpe Bapuanra:
Tabnuna 3
Mocnemusa magpa || 4 | 5 | 3 | 4 | 5 | 6 | 7 | 8 | 9
BapHaHTa
sl ol al _lals s > | o
~ | ST < S O N LR > S (S
p ormyecKast X Q ; N Q 4 N o] X ;
A byHxus Az N < < N < > > + +
4 > > N > > X X > >
< | XX N | X | N | & | X
7.3.2 IIpoMeskyTOYHAA aTTeCTAIMS
Bonpocwi k 3auémy
1 DnekTpuyeckne curHaibl. BpeMeHHOe U CIeKTpaIbHOE MPEICTABICHUE I1K-1
IK-1

2. YcuieHue JIeKTPUYECKUX CUTHAJIOB
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3. AMIIUTYAHas MOTYJISIIHS [K-1
4. UMy 1bCHO-KO10Basi MOYJISIITUS [1K-1
5. llInpoTHO-UMIYJIbCHAS MOIYJISLIAS IK-1
6. OunpTpanys CUrHAJIOB I1K-1
7. XpaHneHue u oToOpakeHue HHGOpMaIu I1K-1
8. IlpeobpazoBaHue MEKTPUICCKON YHEPTHH I1K-1
9. O0OpaTHas CBSA3b B YCHWJIMTEIBHBIX YCTPOMCTBAX I1K-1
10. Biiusinue o6patHoii cBs3H HAa KOO DUIIMESHT YCHUIICHUS MK-1
11. BriiusiHre oOpaTHOM CBsI3M HA HECTAOMIBHOCTD YCHUITUTEIS I1K-1
12. Biiusitnne oOpaTHOM CBS3M HA HEMMHEHHBIC HCKAXCHUS U IIYMbI YCHIIUTEIS MK-1
13. Biiusitnne oOpaTHOM CBSI3M Ha BXOJIHOE U BBIXOJHOE CONPOTUBIICHUS YCUIIUTEIIS [K-1
14. YCTOMYMBOCTD YCUITUTENEH C 0OpPAaTHOMN CBSI3bIO I1K-1
15. Koppekiiusi 4acTOTHBIX XapaKTepUCTHK AJis o0ecnedeHus ycroiuuoctu yeunurens | [1K-1
16. IIpuHIMIIBI TOCTPOCHHUS YCUIIUTENbHBIX KACKaI0B IK-1
17. llenu 3amanusi 1 CTAOUITM3AIMH PEKUMA TTOKOS IK-1
18. DneMeHThI CBSI3M YCUIIUTENbHBIX YCTPOIMCTB I1K-1
19. Onepanmonneie ycunurenu. Moaenu OY TIK-1
20. Macmtabupyrouiiii ”HBEPTUPYIOIIUN ONEPaIlMOHHBIA YCHUIIUTENb [K-1
21. MacmTabupyromuii HeMHBEPTUPYIONUH ONIEPallMOHHBIN YCHIINTEh I1K-1
22. CymMmmMupyIOUIMi ONepalliOHHbINA YCUITUTEIb [K-1
23. BeruuTaromui onepanMoHHbId YCUITUTEb I1K-1
24. IaTerpupytonuii onepaluuoHHbIN YCUIUTEIh [K-1
25. YcuauTenu MOIIHOCTH IK-1
26. Jlornueckue GyHKIUHU U CIOCOOBI UX NPEACTABICHUS MK-1
27. ®yukuust HE, ®ynkuusg NI, Oyuxius U IK-1
28. Jlormueckue snementsl M-HE, UJI-HE T1K-1
29. CuHTE3 JOTUYECKHUX YCTPONCTB I1K-1
30. Bb160p cHCTEMBI JIOTMYECKHX 3JIEMEHTOB MK-1
Bonpocul k sx3ameny

1. Jlornueckue ypoBHHU, HArpy304Hasi CIIOCOOHOCTH IK-1
2. Jlorndeckue 3J€MEHTHI C TPeMsI COCTOSIHUSIMU MK-1
3. BeicTpoielicTBHE JIOTHYECKUX 2JIEMEHTOB IK-1
4. IloMex0yCcTOMYNBOCTb JIOTHYECKUX IIEMEHTOB MK-1
5. Hucno BXOJOB JIOTHYECKUX DJIEMEHTOB TIK-1
6. CrienpanbpHble THIBI JIOTHYECKUX 3JeMeHTOB. Jlornmueckue siaeMeHThl ¢ OTKphIThIM | [1K-1
KOJJIEKTOPOM

7. PacuimpuTeny yuciaa BXOJAO0B JJOTUYECKUX JJIEMEHTOB IK-1
8. Cxema cornacoBaHMsl YPOBHEH JIOTHUECKHUX 3JIEMEHTOB IK-1
9. Jlornyeckuil 3JIEMEHT € Pa3pEIICHUEM 10 BXOY IK-1
10. mmmdpaTopsl, femudpaTopsl IK-1
11. MyJIbTUILIEKCOPBI, TEMYIbTUILIEKCOPBI [K-1
12. Cymmaropsl, [lonycymmaropst IK-1
13. Beruurarens. IK-1
14. IludpoBbie KoMIapaTophbl [K-1
15. RS-tpurrep, D-tpurrep IK-1
16. JK-Tpurrep, T-tpurrep I1K-1
17. Tpurrep llImurra IK-1
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18. LludpoBbie CYCTUNKH WUMITYJILCOB M JCIUTENH 4YacTOThI ciemoBanust (/[Bowmunsie | [1K-1
cueTynku, HelBOMUHbIE CUECTUHKH)

19. Peructpsl (mapaienbHble, IOCIE10BaTEIbHbIE, YHUBEPCAJIbHbIE) MK-1
20. OHOBHUOPATOPBI, MYJIBTUBUOPATOPHI I1K-1
21. YMHOXUTEIN, KOMOApaTOphbl I1K-1
22. CxeMbl KOHTPOJISI YETHOCTHU [K-1
23. ChopMynupyiTe TpaBuiIO MOCTPOSHUS pErUCTpa caBUra Ha D-Tpurrepax I1K-1
24. Bp160p CHUCTEMBI JIOTHYECKHX 3JIEMEHTOB [K-1
25. KakuM 00pa3oM perucTphl CABUTa MOXKHO MCIIOJB30BaTh KaK MpeoOpa3oBaTeIn [TK-1
II0CJIEZI0BATEIBHOIO KOJIa B MApPAJIIENIbHBII U HA000pOT

26. Kakoii xapakTepHOil 0COOCHHOCTBIO 00J1a7aeT MepUOIUICCKast [TK-1
MOCJIeIOBATEIbHOCTh UMITYJIHCOB Ha Bxoje T-Tpurrepa?

27. Kakoli BBIXOJHOW KOJ[ YCTAaHOBHUTCSI Ha BBIXOJIaX TpeX, yeThipex U msaTupaszpsaaubix | [1K-1
CYMMHUPYIOIIMX CUETYUKOB IOCJIE I0JIaYM HAa UX CUHXpoBxoJ 14, 18, 26, 30 umnynabscos?

28. B yem oTIMUMEe CHHXPOHHOTO CYETYHKA OT AaCHHXPOHHOTO? [K-1
29. ITouemy JK-Tpurrep Ha3pIBaeTCsl YyHUBEPCATbLHBIM? I1K-1
30. Hapucyiite cxemy cuaxpoHHoro RS-tpurrepa Ha normdeckux snemenrtax. [lToscaure | T1K-1

MIPUHIIMIL €r0 PadOTHI.




