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

IenssMu npenojaBaHus AUCUUILUIMHBI ABJISIETCS (POPMHUPOBAHUE Y CTYAEHTOB TEOPETUYECKOM
Y IPaKTUYECKOM 0a3bl MO BONPOCAM CTPOEHUS OCHOBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX YCTPOWCTB,

UX XapaKTePUCTHK U MPUHIUIOB (PyHKIIMOHUPOBAHUSI.

K ocHOBHBIM 3a/1a4aM U3yueHUs JUCLMILIMHBI CIEAYyET OTHECTH IPUOOPETEHUE CTYACHTaMU
IPAaKTUYECKUX HABBIKOB M YMEHUH, HEOOXOAMMBIX JUIsl HPUHATUS TEXHUYECKH T'PaMOTHBIX H
00OCHOBAHHBIX PEIICHWH NpH HalagKe M SKCIUTyaTallud SJCKTPOHHBIX MOAyJeld B Oymyei
npo¢eCcCHOHATILHOM 1A TEIbHOCTH.

OOyyeHrne MO JTUCIUILTAHE

«DPU3NYEeCKrue OCHOBBI

QJICKTPOHUKW» HAIIPABJICHO Ha

dbopMupoBaHUe y 00yHarOIUXCs CIEAYIOMNX KOMITETEHIUI:

Kox v HanmenoBanue
KOMIIETeHI M ii

HNuagukaropbl
JOCTHKEHUS
KOMIIeTeHIINHA

HaunMeHoBaHUe MOKa3aTeasa
OLlCHUBAaHUA

OIIK-1. Cniocoben
PUMEHSTh
C€CTCCTBCHHOHAYYHBIC 1
0O0IIeNHKCHEPHBIC
3HaHHuA, METOAbI
MaTeMaTHYECKOTO
aHaJIM3a U
MO/JICIIMPOBAHUS B
npoQecCHOHAIbHON
NESITETbHOCTH.

HOIIK-1.1. ITornmaet
TEOPETUYECKHE OCHOBBI
€CTeCTBEHHOHAYYHBIX U
TEXHUYECKUX JIUCIUTUINH,
OCHOBHBIE 3aKOHBI
(GyHKIIMOHUPOBAHUS
00BEKTOB
npodeccnoHanbHOM
NeSITENIbHOCTH;
NOIIK-1.2. IIpumensier
HAa MPaKTHKE
MaTeMaTHYeCKHUEe METO IbI
JUIS aHAJIKU3a U
MO/JICIIUPOBAHUS
Pa3IMYHBIX ACTIEKTOB
(GyHKIIMOHUPOBAHUS
00BEKTOB
npodeccnoHanbHOM
NeSITeNIbHOCTH;
HNOIIK-1.3. Bnaneer
HaBBIKAMH aHAJIN3a U
CHUHTE3a
aBTOMAaTH3MPOBAHHBIX
CHCTEM M UX JJIEMEHTOB C
Y4ETOM MX CHEIUPHUKH.

3HaTh:

TepMUHOJIOTHIO, OCHOBHBIE ONPEEICHUS
AJIIEKTPOHHON TEXHUKH; CYTh
(bu3MYECKUX MPOIIECCOB, JISKAIIUX B
OCHOBE IPUHIIMIA IEUCTBUA
AIIEKTPOHHBIX MOJYIPOBOIHUKOBBIX
MpUOOPOB; CBOMCTBA PA3TUUHBIX
MOJIYIPOBOIHUKOBBIX MTPHOOPOB U MX
XapaKTePUCTUKU; IPUHIUIIBI CO3JaHUs
MOJIEJIEN MOITYITPOBOJHUKOBBIX
MpUOOPOB JJIs peIIeHUs 3a/1a4
npodecCHOHATBLHOMN 1eATEIbHOCTH.
Ymers:

Bb10upath 351€MEHTHI 2JIEKTPOHHBIX CXEM
JUTSI peIIeHUs TOCTAaBJIEHHOM 3a/1auH;
aHAJIM3UPOBATh U ONMCHIBATH
¢du3nyecKue NpoLecchl, MPOTEKAIOIINE B
MOJTIYTIPOBOIHUKOBBIX ITPHOOpax;
MIPaBWJIBHO MHTEPIPETUPOBATH
AKCIIEPUMEHTAJIbHBIE JAHHBIE C
TEOPETUUYECKUMHU TTOJI0KEHUSIMH;
noa0UpaTh JIUTEPATypHbIE UCTOUHUKHI
JUTSI peIIeHus 3a/]1a4 110 TeMaTUKe JaHHOU
y4eOHOH TUCIMITIIMHBI; UCIIOJIB30BaTh
KOMITBIOTEPHYIO TEXHUKY MPU
0o(OpMIICHHH OTYETOB JIAOOPATOPHBIX
paboT; MOJeNUPOBaTh NPUHIUIHATIbHBIE
AIIEKTPOHHBIE CXEMBI C TOMOIIBIO
KOMITBIOTEPHOU TEXHUKH

Baaners:

HaBbikamu sKkcrieprMeHTaIbHOTO
HCCIJIEIOBaHMS XapaKTEPUCTUK U
MPaBUIILHOTO BBIOOpA
MOJTYTIPOBOTHUKOBBIX NPHOOPOB;
crocobaMu ynpaBieHUs JIEKTPOHHBIMU
YCTpOICTBaMH; OCHOBHBIMU METOJAMHU




OpraHU3aly CaMOCTOSATEIBHOIO
00yuYeHMs U CAMOKOHTPOJIS;
COBPEMEHHBIMU TEXHUYECKUMU
CpeACcTBaMu M UH(OPMAIIMOHHBIMU
TEXHOJIOTUSIMH B PO ECCUOHATIBHOM
001aCTH; IPUKIAJHBIMU IIPOrpaMMaMU
JUISl pELICHUs MH)KEHEPHBIX 3a/1a4
JJIIEKTPOHMUKHU U MOJEIUPOBAHUSA
JJIIEKTPOHHBIX CXEM

2 MecTo JUCHMILVIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

JucuumiuHa OTHOCUTCS K 00s13aTenbHO yacTH 610ka b1 «/{ucuummunel (Momgynn).
JlucuuminHa HemoCpeICTBEHHO CBsI3aHa CO CJIEAYIOMUMHU JUCUMIIMHAMU U nipakTukamu OOIT:

Jluneiinas anreOpa,

MaremaTudeckuil aHajIus;

MartepuanoBeeHue;

Cunosas npeoOpa3oBaTebHas TEXHUKA;

duzuka;

DNEeKTpUUECKUE U TUIPABINYECKUE PUBOABI MEXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM;

DNEeKTPOHHBIE YCTPOUCTBA,

DNEeKTPOTEXHUKA.

3 CTpyKTypa M cojep:KaHue AUCHUTLTUHBI
OO0r11ast TPYA0EMKOCTb AUCIMIUTMHBI COCTABIISAET 4 3aueTHbIe enuHuIlb! (144 yaca).

3.1 Buabl yueOHO# padoThl U TPY10€eMKOCTH

Ne B G0l nad KonuyectBo CemecTtpbl
u/n uj1 yueOHoi padoThI 4aCoR 4
1 | AyanTopHble 3aHATHS 54 54
B ToM uucre:
1.1 | Jekuuun 36 36
1.2 | CemuHapckue/npakTHYeCKUe 3aHATHS
1.3 | JIaGopaTtopHbIe 3aHATHUS 18 18
2 | CamocTosiTe/ibHAs1 padoTa 90 90
B ToMm gucie:
2.1 | IloaroroBka K 3amuTe JJaOOPATOPHBIX 18 18
pabot
2.2 | [loaroToBka OTY4ETOB MO JTaOOPATOPHBIM 18 18
pabotam
2.3 | Pabora ¢ KOHCIIEKTOM JIEKIIUI 18 18
2.4 | BoinoaHeHue pacueTHO-TpaguuecKux padoT 18 18
2.5 | [loaroroBka K 9K3aMeHY 18 18
3 | IlpoMeXyTOYHASI ATTECTALHSA
3auet/aud.3auer/sK3aMeH DK3aMeH
Hroro 144 144




3.2 TemaTu4yecKkuii MJIaH U3y4YeHUs TUCHUTITHHBI

TpynoeMKoOCTb, 4ac
AyautopHasi pa6ota =
=
5 O Q = 2
Ne Pa3znesbl/TeMbl o - :N: QE) u: i w g g cE s
n/n JUCIUIIIINHBI @ § 2, o = S = g e s S
m | 8§ |EEEZ &Z|ES|E&
= | S28 88| 23| ¢
o o < = =
O E = = O
Pa3zgen 1. ®usnueckye 0CHOBBI
1 | paGoThI MOJYNIPOBOIHUKOBBIX 7 2 )
npudopoB.
11 Tema 1. DHepreTuueckrue ypoBHH U 0,25 1
30HEI
12 Tema 2. [IpoBOgHUKH, 0,25 1
MTOJTYIIPOBOIHUKH U AMDJICKTPUKH
Tema 3. CoOcTBeHHAS
1.3 | 27eKTpONIPOBOAHOCTD 0,5 1
TTOJTYITPOBOTHUKOB
Tewma 4. [IpumecHas
1.4 | >neKTpOnpPOBOIHOCTD 0,5 1
TTOJTYTIPOBOTHHKOB
1.5 | Tema 5. DnekTpuyecKue mepexo bl 0,5 1
2 Pazpnen 2. [loaynpoBogHMKOBBIE o5 6 4 15
JHOJIBI
2.1 | Tema 1. O01HMeE cBenEHNS O JUOAAX 1 1
2.2 | Tema 2. BeIpsIMUTEIBHBIE JHOMIBI 1 2 6
2.3 | Tema 3. CrenpanabHbIE JUOIBI 2 2 6
24 Tewma 4. [Ipumenenue 5 5
MTOJTYTTPOBOTHUKOBBIX JTHOJIOB
3 Paspnen 3. bunoasipubie 55 14 6 35
TPAH3UCTOPBHI
31 Tewma 1. CtpykTypa 1 OCHOBHBIE 1 5
"~ | pe)KUMBI pabOThI
32 Tema 2. @usznyeckue nporecchl B 5 5
' OMTOJIAPHOM TPAH3UCTOPE
33 Tema 3. CxeMbl BKIIFOUCHHS 5 5 6
TpaH3KUCTOpa
Tema 4. CraTuueckne
3.4 | XapaKTepUCTUKH OHITOJISIPHOTO 2 2 6
TpaH3HUCTOpa
35 Tema 5. DKBUBaAJICHTHBIC CXEMEI 1 2
TpaH3KUCTOpa
3.6 | Tema 6. PesxxumMbl paboThI TpaH3UCTOpA 1 4
37 Tema 7. Jlunamuueckue 1 1
XapaKTEPUCTUKH TPAH3UCTOPA
38 Tema 8. Biusgnue temnepartypsl Ha 1 4
' paboTy YCHIIMTEIBbHBIX KaCKaI0B




3.9 | Tema 9. CocTaBHOU TPaH3UCTOP 1 2
3.10 Tewma 10. Ycunurenu nocTostHHOTO 5 5 6
TOKa
4 | Pa3nen 4. IlosieBble TPAH3UCTOPBI 25 6 4 15
41 Tema 1. IToneBo# TpaH3UCTOP C 1 2 6
YIPAaBISIONUM p—N-TIEPEX0I0M
4.2 Tema 2. CxeMbl BKIIFOUEHHS TIOJIEBBIX 1 5
TPAH3UCTOPOB
Tewma 3. Cratuueckue
4.3 | XapaKTEPUCTHKHU TTOJIEBBIX 1 1
TPaH3UCTOPOB
44 Tema 4. [ToneBbie TPaH3UCTOPHI C 3 2 6
M30JIMPOBAHHBIM 3aTBOPOM
5 | Pa3gen S. Tupucropsbl 18 4 4 10
5.1 | Tema 1. JlunuCTOpHI 1 2 4
5.2 | Tema 2. TpuoiHbIC TUPUCTOPBI 1 2 4
5.3 | Tema 3. CuMMETpHUYHBIC THPUCTOPHI 1 1
5.4 | Tema 4. [IpumeHeHHE TUPUCTOPOB 1 1
6 Paznen 6. OnTo3/1eKTPOHHBbIE 14 4 10
npuooOpbI
6.1 | Tema 1. MnaukatopHbie MPUOOPHI 1 2
Tewma 2. ®OTOIIEKTPUUYECKUE
6.2 | mpuOOpPHI HA OCHOBE BHEIIHETO 1 3
dhoTodrddekra
Tema 3. @oTodEKTpUYECKUE
6.3 | mpuOOpPHI Ha OCHOBE BHYTPEHHETO 1 3
dotorddekra
6.4 Tema 4} OnTo37€KTPOHHBIE 1 5
YCTPOWCTRBA.
Hroro | 144 36 0 18 0 90

3.3 Coaepxanue TUCHUNINHBI

Pasnen 1. ®dusndeckne 0CHOBBI padoThl MOJIYNPOBOAHUKOBBIX NPUOOPOB.

Ponb 1 MECTO 371EKTPOHUKH B COBPEMEHHOM JIEKTPOTEXHUKE U dJIeKTpodHepreTrke. Kpatkue
CBEJIEHUS O Teopuu cTpoeHust aroMa CoOCTBEHHAs AJIEKTPOHHAS U JABIPOYHAs! 3JIEKTPOIIPOBOIHOCTb.
Hpeiidoreiii Tok. [lpumecHass >7I€KTpONMPOBOIHOCTh MOMyNpoBoAHUKA. Juddy3us HocuTeneu
3apsga B MOJYNPOBOJHMKAX. OJEKTPUUECKHUE NEPEXOIbl: p-N-IEPEXO]; MEpexXo] «MeTaul —
MOJYIPOBOJIHUKY»; TEPEX0Jl MEXAYy MOJyNpPOBOJHUKAMHU OIHOTO THUIIA 3JIEKTPOINPOBOJIUMOCTH,
OTJIMYAIOIINECS PA3IMYHON KOHIEHTpALUEN IPUMECEH, TETEPONEPEXOIb.

Pazpnen 2. IloaynpoBogHMKOBBIE INObI

Bonber-amniepnas XapaKTEPUCTUKA MTOJIYITPOBOTHUKOBOTO MOJ1a. EmkocTb
MIOJIYIIPOBOJHUKOBOIO  auojaa. TemmeparypHele CBOMCTBA  IOJYIPOBOJHUKOBBIX  JTHOMOB.
BreinpsiMutensHble  TUONBI, UMIIYJbCHBIE JHOMbI, CTAOWJIMTPOHBI, BAapUKaIlbl, TYHHEJIbHbIE U
oOpamieHHble quozabl. CTaTnyeckue U IMHAMHUYECKHe MapaMeTpbl 1uojoB. [IpumeHenne n1omoB B
BBIIPAMUTENBHBIX ~ yCcTpoiicTBax. OpHodasHas OAHOMOJYNEPUONHAs CXeMa BBIIPSIMIICHUS.
JIByxmonynepuoHas cxeMa BBIIPSMIIEHUS cO cpeaHell Toukoil. OmHodasHas MOCTOBas cXema.
[TapameTpudeckuii cTabMIM3aTOP HANTPSHKCHUSI.



Pasnen 3. bunoJssipabie TpaH3UCTOPbI

bunonspublii TpaH3UCTOp: YCTPONCTBO, NPUHIMN JACWCTBUSA, OCHOBHbBIE (hHU3HUECKUE
nporeccel. Cxema ¢ obmiel 6azoil. Cxema ¢ oOmuM SMuUTTepoM. Cxema ¢ 00IUM KOJUIEKTOPOM.
Cratuyeckue XapaKTepUCTHKU IJIsl cxeMmbl ¢ oOmieidt 0a3zoii. CraThyeckue XapaKTepUCTUKU ISt
CXEMBI C OOIIMM SMHUTTEPOM. DKBUBAICHTHBIE CXEMBbI 3aMEIICHUS] TPAH3UCTOpa. PexxuMbl paboThI
OUMOJSAPHOTO TpaH3UCTOpa. BnusHue Ttemmeparypsl Ha paboTy TpaH3ucTopa. JluHamuuyeckue
XapaKTepUCTHKH TpaH3ucropa. Cxembl cMmelleHHs padoyeil TOYKM TpaH3UCTOpa. YacTOTHbIE
cBoiicTBa TpaH3ucTopoB. CoctaBHOM TpaH3ucTop. JAuddepennmansabie ycumuteau. OneparnuoHHbIH
ycwinTenb. OCHOBHBIE CXEMbI Ha OIIEPALIMOHHBIX YCHIINTESIX.

Pasnea 4. [loneBbie TPaH3MCTOPHI

[ToneBble TpaH3UCTOPHI (C YNPABISAIOLUM P-N-IIEPEXOIOM, C H30JIMPOBAHHBIM 3aTBOPOM CO
BCTPOCHHBIM KaHAJIOM W C HMHIYLUMPOBAHHBIM KaHAJIOM): NPUHIMI JCHCTBHS, IapamMeTpshl,
xapaktepuctuku. CpaBHenue M/III- u OunosnsipHOoro TtpaHsucropa: (U3MYECKHE CBOMCTBa U
ocobeHHOocTH. OCHOBHBIE ITapaMEeTPhI MOJIEBBIX TPAH3UCTOPOB.

Paspnen 5. Tupucropsl

YCTpONCTBO M NMPUHLMII JEHCTBUS IWHUCTOPAa U THUPUCTOPA, OCHOBHBIE XapaKTEPUCTUKH.
EcrecTBeHHas u npuHyauTenbHas kommyTtanus tTupucropoB. GTO-TupucTopsl: ¢pusrka nporecca
BKJIIOYEHUS U BBIKIIOUeHUs. CuMucTOpBI. [IpMeHeHs] THPUCTOPOB B CHUIIOBBIX CXEMaX.

Pa3zpnen 6. OnTo3/ieKTpOHHBIE MPUOOPBI

Wupukaropusie  mpubopbl  (kmaccupukanusi,  NPUHOWAN — JIEHCTBHA). OcHoBBI
dotoanekrponuku. Ilpubopel ¢ BHEmHHM QotodhdexTom: (oToIEMEHT, (OTOIIECKTPOHHBIN
YMHOXXHTENb. [I[pUHINTT NeicTBUS, XapaKTePUCTHKH, TTapaMeTpbl, 001acTh mpuMenenus. [IpuGopsi ¢
BHYTpeHHUM (poTorddexToM: GoTope3ucTopsl, PoToaANO0b!, HOTOTPAH3UCTOPHI, (OTOTUPHCTOPHI.
DJEeMEHTBl ONTOAIEKTPOHUKH: CBETOM3IIYyHYAIONIMe MPHOOPHI, ONTHYECKHE KaHAIbI, MPUEMHUKH
CBETa, ONTPOHBI — MPHUHIMI JEHCTBUSA, OCHOBHBIE MapaMeTphl, XapaKTEPUCTUKU M OCOOCHHOCTH
PUMEHEHHSI.

3.4 TemaTnka cCeMMHAPCKUX/IPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1 CeMuHapckue/mpakTUUECKUE 3aHITUS
He npenycmoTpensl
3.4.2 JTaGopaTopHbI€ 3aHATUS

JlaGoparopHoe 3ansTHe 1-2. MccnenoBanue noaynpoBOIHUKOBBIX JUOJ0B U OAHO(A3HbBIX
HEYTPaBISEMbBIX BBITTPSIMUTEINCH.

JlabopaTtopHoe 3ansTtue 3. MccnenoBanue xapakTepuUCTHK OUTIOJISIPHOTO TPAH3UCTOPA,
BKJIIOYEHHOTO IO CXEMe C OOLIM SMHUTTEPOM

JlabopaTtopHoe 3anstue 4-5. UccnenoBanue KI0UeBOro pexxuma paboThl TPaH3UCTOPA.

JIaboparopHoe 3aHsTHe 6. MccnenoBanrue CTAaTUHUECKUX XapaKTEPUCTUK MTOJIEBOTO
TPaH3HUCTOPA C YIPABISIONINM P-N TIEPEXOIOM.

JIaboparopHoe 3ansTHe 7. MccnenoBanue CTaTUYECKUX XapaKTEPUCTHK MOJIEBOTO
TPaH3HUCTOPa C H30JIMPOBAHHBIM 3aTBOPOB (CO BCTPOCHHBIM KaHAJIOM, C MHAYIIMPOBAHHBIM
KaHaJIoM).

JlabopaTtopHoe 3ansatue 8-9. UccnenoBanue paboThl TUPUCTOPA U OAHO(DA3HBIX TTOTY
YIIPABIISIEMBIX BBIIPSIMUTEICH.



3.5 TemaTnka KypcoBbIX MPOEKTOB (KyPCOBBIX padoT)

He npenycmorpensl

4 YyeOHO-MeTOaAMYECKOE M MHPOPMALTMOHHOE o0ecIedeHne

4.1 HopmatuBHbie 10KyMeHTHI 1 'OCThI
He npenycmoTrpensl
4.2 OcHOBHasI IUTEpaTypa

1. MusnoB3opos, O. B. Dnekrponuka : yaeoHuk 17si By308 / O. B. Munios3opos, U. I'. [Tankos.
— 8-e u3x., nepepad. u gon. — Mocksa : UznatensctBo HOpaiit, 2025. — 397 c¢. — (Briciiee
obpazoBanme). — ISBN 978-5-534-19967-3. — Tekct : anmextpoHHBIH // OOpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/559878.

2. Arpadonos, 0. B. ®usnueckas 3IeKTpOHUKA : IpaKTHIecKoe mocodue s By3os / 1O. B.
Arpadonos, U. C. Ilerpymmn, H. JI. JIazapeBa. — Mocksa : 3narensctBo FOpaiit, 2025. — 103 c.
— (Bpicmiee oOpazoBanme). — ISBN 978-5-534-19781-5. — Tekcr : 5JeKTpOHHBIA //
O6pazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/569198.

3. Tonmaués B.B. ®usnyeckne ocHOBBI annekTponuku / Toamaués B.B., Ckpunauk ©.B.. —
MockBa, IbkeBck : PerynspHas u xaoTudeckas JIuHaAMuKa, HWHCTUTYT KOMIIBIOTEPHBIX
uccienoannii, 2019. — 496 ¢. — ISBN 978-5-4344-0753-3. — Tekcr : anekTpoHHbIi // udporoii
obpazoBarenbHbIil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/97376.html.

4. Tumodees, A. JI. ®usznueckue OCHOBBI ICKTPOHUKH U HAHODJIEKTPOHUKH : ydeOHOE
nocobue / A. JI. TumodeeB. — Mocksa, Bonoraa : Undpa-Unxenepus, 2024. — 172 c. — ISBN
978-5-9729-1671-9. — Tekcr : anexktpoHHbIi // Lndpooit obpazoBarensHbIil pecypc IPR SMART
: [caiiT]. — URL: https://www.iprbookshop.ru/143274.html.

4.3 JlonoiHUTEIbHAS JIUTEPATYypa

1. Dnextponuka : yuebHoe nocodue / B.M. Hukynun [u ap.].. — Mocksa : Aii [Tu Ap Meaua,
2025. — 198 c. — ISBN 978-5-4497-3757-1. — Tekct : snekrponusrdi // IludpoBoit
obpazoBatenbHbii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/143938.html.

2. Per, JIx. IlpombmuteHHas snektponuka / J[x. Per. — 3-e m3n. — CapatoB :
[Tpodobpazoanue, 2024. — 1136 ¢. — ISBN 978-5-4488-0058-0. — Tekct : 31neKTpOHHBIHA //
[Mudpposoit  oOpazoBarenvHblii  pecypc  [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/145927.html.

3. Crapocenbckuii, B. 1. ®wu3uka moaynpoBOIHUKOBBIX MPUOOPOB MHUKPOIIEKTPOHUKH !
yuebHoe nocobue it By30B / B. U. Crapocensckuii. — Mocksa : U3narensctBo FOpaiit, 2025. —
463 c¢. — (Bwicmee obOpaszoBanme). — ISBN 978-5-534-21135-1. — Tekcr : 3JeKTPOHHBIN //
OopazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/559426.

4. OCHOBBI JEKTPOHUKH U IJIEKTPHUECKUE U3MEPEHUS ;| YICOHHUK M TPAKTUKYM ISl BY30B /
3. B. Ky3nenos, E. A. Kynukosa, I1. C. Kynstuacos, B. I1. JIynun ; mox obmeit penakiueit B. I1.
Jlynuna. — 2-e u3n., nepepad. u morn. — Mocksa : UsmatensctBo FOpaiit, 2025. — 275 ¢. —
(Briciiee o6pazoBanue). — ISBN 978-5-534-17767-1. — TekcT : anekrponHsbiii // OOpa3oBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/560764.
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4.4 JnexkTpoHHBIE 00pa30oBaTeIbHbIE PECYPCHI
He npenycmorpeno

4.5 JIuueH3M0HHOe ¥ CBO0OOHO pacnpocTpPaHsieMoe NPOrpaMMHoe
o0ecreuenue

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

4.6 CoBpeMeHHbIe MPo(ecCHOHANIbHBbIE 0a3bl TaHHBIX H HHGOPMAIIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. Ennnoe okHO noctyma kK 00pa3oBaTelbHBIM pecypcam DenepaibHbIil mopTal
http://window.edu.ru

2. Kommbrotepasie nH()OpMAIIMOHHO-TIPAaBOBBIE cUCTeMbI « KOHCYIIbTaHT»
http://www.consultant.ru, «I"apanTt» http://www.garant.ru

3. Hayunas snextponHas 6ubimnoreka http://www.elibrary.ru

4. Poccuiickas rocynapctBeHHast Ouonuoreka http://www.rsl.ru

5. OBC «YuuBepcurerckas oubimoreka onnaiiny https://biblioclub.ru/index.php

5 MaTepl/IaJILHO-TeXHI/I‘IeCKOC o0ecreueHue

1. KoMIbIoTepHBIH KJ1acc ¢ MpelyCTaHOBISHHBIM IPOrPaMMHBIM 00eCTIedeHHEM, YKa3aHHBIM
B II. 4.5, MyJIbTUMEANIHOE 000py10BaHUE (IIPOEKTOP, IEPCOHANBHBIN KOMIBIOTED MpEnogaBaTes).

2. Crienmanu3upoBaHHas ay IUTOPUS Ui poBeieHus TabopaTopHbIX pabot. O0opyaoBaHue
W anmaparypa: ocHmuiorpadbl, KOMIUIEKT THUIIOBOTO JiabopaTtopHoro oOopynaoBaHus "OCHOBBI
anekTpoHuku"; O3 1-C-P (cTeHn0BOE UCTIONHEHHUE, PyYHasi BEpCHs).

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

6 Meroauyeckue peKOMeHIANNU

6.1 MeTonnueckue peKOMeHIAIUM /IJI MPeNnoAaBaTeis N0 OPraHu3auuu
o0y4eHus1

Ha nepBoM 3aHATHM MO JUCHUIUIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C MOPSAIKOM €€
U3y4eHus (TeMaMu Kypca, (hopMamMu 3aHITUH, TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb TUCIUIUIMHBI B CUCTEME HAyK, €€ NMPAKTUYECKOe 3HAUY€HUE, JOBECTH JI0 CTYAECHTOB
TpeboBaHus K (hopMe OTYETHOCTH W TNPHUMEHEHUs BUIOB KOHTpouid. Bbmatorcs 3amanHus uis
MOJTOTOBKHU K JIEKIIMOHHBIM U JJAOOPATOPHBIM 3aHSATHUSIM.

ITpu moaroroBke K 1a60paTopHBIM paboTaM MO MEePeUHI0 OOBSIBICHHBIX TEM MPENOIaBaTEII0
HEO0OXO0JMMO YTOUYHUTH IJIaH UX MPOBENEHUs, MPOIYyMaTh (GOPMYIUPOBKHU U COJEpKaHNE yUeOHBIX
BOIIPOCOB, BHIHOCHMBIX Ha 00CY’KJ€HHE, 03HAKOMHUTbHCA C IIEPEUHEM TEMATUYECKHX BOIIPOCOB.

B xonme pabGoThl BO BCTYNHUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMbI
paboThI, ONPEAETUTD MOPSAAOK €€ MPOBEIEHUs, BpeMs Ha 00CyKIeHHE KaXI0T0 Y4eOHOTo BOIpoca.
[Tpumensst GpOHTANIBHBIN ONPOC JaTh BO3MOXKHOCTb BBICTYIIUTh BCEM CTYI€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHATUU.
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B 3akimtounTenbHOM yacTu paboThl cieayeT MOABECTU €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
KaXKI0ro CTYJ€HTa U y4eOHOU IpYyMIIbI B IEJIOM. PaCKpBITh MOJIOKUTEIBHBIE CTOPOHBI U HEIOCTATKU
MPOBEJICHHOW JIabopaTopHOU paboThl. OTBETUTH HA BOIPOCHI CTYJEHTOB. BbinaTh 3amaHus ais
CaMOCTOSITENIbHOM pabOThI 110 MOJATOTOBKE K CIEAYIOIIEMY 3aHSITHIO.

MeTtoauka npenogaBaHus IUCUUIUIMHBI « PU3NYECKUE OCHOBBI AJIEKTPOHUKWY U peain3alus
KOMIIETEHTHOCTHOTO TMOJXO0Ja B H3JIOKEHUH M BOCHPHUIATHUM MaTepuana IperycMaTpuUBaeT
UCTIOJIb30BaHUE CJEIYIOIIUX AaKTUBHBIX M WHTEPAKTUBHBIX (OpPM TpOBENEHUS TPYNIOBBIX,
WHAUBUAYAIbHbIX, AYAUTOPHBIX 3aHATUN B COYETAaHUU C BHEAYJUTOPHOW paboTOl C 1eNbio
(dbopmMupoBaHus U pa3BUTHs MPO(HECCHOHATBFHBIX HABBIKOB 00YYarOIINXCA:

— TMOATOTOBKAa K BBINOJHEHUIO M 3allldTa JabOpaTopHBIX paboT ¢ MOMOIIbIO
CHEUAIN3UPOBAHHOIO IPOIPAMMHOI0 00€CTIEUEHUS;

— 3alllUTa U UHIUBUAYaIbHOE OOCYXk/ICHUE BBIMOJIHSAEMBIX 3TAllOB PacyeTHO-rpapuuecKux
pabor;

— TEXHOJIOTUY aHaJN3a CUTYAIlUi /U1l aKTUBHOTO 00Y4YEHHSI, KOTOPBIE MO3BOJISAIOT CTYIEHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEICTAaBUTh IPUMEPHI IPUHUMAEMBIX PELLICHUN U UX IOCIIEICTBUM,
JEMOHCTPHUPOBATH PA3IMYHBIC MO3UIINU, POPMHUPOBATH HABBIKU OLICHKH aTbTEPHATHBHBIX BAPHAHTOB
B BEPOSATHOCTHBIX YCIIOBUSX.

OOyyeHue Mo TUCIUILIMHE BEAETCSA C MPUMEHEHUEM TPAJAULIMOHHBIX MOTOKOBO-TPYMIIOBHIX
UH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHBIX TeXHOIOTUH. [lpn ocymecTBieHun 00pa3oBaTeIbLHOTO
mpolecca o AUCHUILINHE UCIIONB3YIOTCS CIASAYIONe HHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH: MPE3EHTAUH ¢ IPUMEHEHHUEM TPOEKTOpa U porpammsel PowerPoint.

6.2 MeToz[nqecmae YKazaHus 1Jist Oﬁy‘lalOlIII/lXCﬂ 10 OCBOCHHUIO M CIHUIIJINHBI

CaMocrosTenbHas pa60Ta ABIIACTCA OAHHMM H3 BHJIOB y‘le6HBIX 3aHATHH. I_IeJ'IL
CaMOCTOSITCILHOM pa6OTI>I — MPAKTHYCCKOC CaMOCTOATCIBbHOC ITOJYUYCHUC CTYyACHTAMH HABBIKOB
pa6OTLI B IIpOrpaMMe MaTeMaTUvICCKOTO MOACIINPOBAHUS, PACCMATPHUBACMBIX B IIPOUCCCC N3YUCHUSA
JUCIHHMITIIMHBI.

Ay,Z[I/ITOpHaSI CaMOCTOATCIIbHaA pa60Ta IO JUCIHHUITIIIMHE BBITIOJIHACTCA HA yLIC6HBIX 3aHATUAX
noa HEMOCPECACTBCHHBIM PYKOBOACTBOM IMPETIOAABATEIIA U 110 €TI0 3aIaHUTO.

BHeay,Z[I/ITOPHaSI CaMOCTOATCIIbHAA pa60Ta BBIIOJHACTCA CTYACHTOM II0 3adHUIO
npenoaaBareiisd, HO 0e3 ero HECMMOCPCACTBCHHOI'O y4aCTHus.

3aoauu camocmoamenvHoil pabomuvl cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHOU padoTHI;

- OCBOGHHE COJICPIKAHUS TUCITUTIIIUHBI,

- yriyOJeHue coiepKaHusi 1 OCO3HAHME OCHOBHBIX MOHSITHIA TUCITUIINHEL,

- UCITOJIb30BaHNE MaTepHalia, COOPAHHOTO U MOTYYEHHOTO B X0/I€ CAMOCTOSTEIIbHBIX 3aHATUH
TSt 9 (PEeKTUBHOIM MOATOTOBKH K SK3aMEHY.

Buowvt éneayoumopnoii camocmoamenvnou pabomol:

- CAMOCTOSITEIbHOE U3YUEHHUE OTACIbHBIX TEM JUCLHUIUIUHBL

- BBITIOJTHEHUE PacueTHO-TpaduuecKux padboT;

- MOATOTOBKA K JIA0OPaTOPHBIM 3aHSATHUSM;

- 0OpMIICHHE OTUYETOB IO BBHIMIOJHEHHBIM JTA0OPATOPHBIM pabOTaM W TOJATOTOBKA K HX
3allNTE;

- MIOJITOTOBKA K DK3aMEHY.

J1J1 BBIMOTHEHMSI TF0O0TO BUA CAMOCTOSTENLHON paboThl HEOOXOIMMO TIPONTH CIEAYIONIHE
STarbl:

- OIPEJICIICHHE eI CAMOCTOSTEIbHON PaOOTHI;

- KOHKpEeTHU3allys Mo3HaBaTeIbHOM 3a7auu;

- CaMOOILIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON padoTe;



12

- BBIOOP a/IGKBaTHOT'O crioco0a JeUCTBHS, BEIYLIETO K PEIICHHUIO 3a1a4H;

- IJIAHUPOBAHKE PAOOTHI (CAMOCTOSITEIBHOM UJIH C MOMOIIBIO IPEIOAaBaTe s ) HaJl 3aJaHUEM;

- OCYILECTBIICHHE B IIPOLIECCE BBIMOJHEHUS CAMOCTOSTENIBHON pabOThl CaMOKOHTPOJIS
(MTPOMEXKYTOYHOTO U KOHEYHOI'0) PE3yJIbTATOB PA0OTHI M KOPPEKTUPOBKA BBIITOJHEHUS pabOThI;

- peduekcus;

- Ipe3eHTaIus paboTHlI.

7 @oHJ OLIEHOYHBIX CPEACTB

B nporiecce 00y4eHHst NCTIONB3YIOTCS CIEIYIONIME OLIEHOUHBbIE (DOPMBI CAaMOCTOSTEIBHOM
pabOTHI CTYICHTOB, OLICHOYHBIC CPEJCTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U IMTPOMEKYTOUHBIX
aTTeCTalUN:

- 3amuTa Ja00paTOPHBIX padoT;

- BBIIIOJIHEHUE U 3aIlIMTa pacyeTHO-TpapuiyecKux padoT;

- DK3aMeEH.

OI_IGHOLIHBIG CpeACTBa TCKYLICTO KOHTPOJIA YCIICBAEMOCTHU BKIIFOYAOT KOHTPOJIBHBIC
3aJlaHus 110 IIPAKTHYCCKUM pa60TaM HHAUBUAYAJIBHO JIA KaXXA0T'0 o6yqa10meroc;1.
B PE3YIbTAaTC OCBOCHUA NUCHUIIIMHBI (MO,Z[y.]'IH) (1)OpMI/Ipy1-OTC$I CJICAYIOINE KOMIICTCHIINN:

Kon

HaumenoBanue koMneTeHIUH BBIIIYCKHHUKA
KOMIICTCHIIUHA

Crnioco0GeH NpuMeHSTh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHbIE 3HAHMS,
OIIK-1. METO/Ibl MATEMaTUYECKOTO aHaIN3a U MOACIMPOBAHNUS B
po¢eCCUOHATBHON IEATETLHOCTH

7.1 MeToabl KOHTPOJISI U OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

Hepeqeﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJINHE «Pusnveckne 0CHOBBI IJICKTPOHUKH»

HanmenoBanue
Bun xonTpons
Ne 3VILTATOR KOHTPOJIS Kpatkas xapakTepucTuka KOHTPOJISI PE3yIbTaTOB
nm| P pe3yabTaToOB o0Oy4deHus
o0y4eHus
00yueHus
UlaGopatopHast paboTa BBITIOIHSAETCS WHIUBUAYATHHO
KOKIBIM CTyIeHTOM. OQOpMIICHHBIH OTYET CTYJIEHT
CHaeT TperojaBaTellio Ha TMPOBEPKY B 3apaHee
lycTaHOBJIEHHBIM Ccpok. [Ipm mpoBepke mnpenoaaBaTelb
OIICHUBAET Ka4ecTBO O(QOpPMIICHHS, MPABHILHOCTD
. JlaGopaTopHas H $op > Tpapy
1 Texymuit aGoTa jpacueToB 1 BbIBOJIOB. K 3ammure nabopaTtopHoil paboThl
P NOTMYCKAlOTCA CTYACHTHI, KOTOPBIC BBIIOJHUIN PadoTy,
0OpMHIIM B COOTBETCTBHH C TPEOOBAHHUSIMH OTYET O
mabopaTopHoil paboTe M MPEJOCTaBHIM €ro K 3allluTe.
Kaxnomy cTyieHTy 3aaeTcsa He MeHee 3-X BOIPOCOB HA|
reMy JaboparopHoil paboThl. [lanee mpoBOIUTCS 3aIIUTA
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O0TUYEeTa KaXIbIM CTYJICHTOM WHIAMBHIYAIBHO B popmaTe
"Borpoc-oTBeT" (3a71arTcs 3 BOmpoca).

Texymun

Pacuetno-
rpaduueckas
pabora

OOyyaromuiics B TEUYEHHE CEMECTpa CaMOCTOSTEIHHO
BEITIONHSET PAJl PaCYETHO-TpadUIecKuX paboT Mo Teme
paznena. Ilpu mpoBepke mpenojaBaTeslb OLEHUBAET
KauecTBO OQOPMIICHHS, TPABHILHOCTH pPAacYeTOB W
BbIBOJIOB. Jlanmee mpoBOAMTCS 3aluTa pacyeTHO-
rpaduyecKoit paboTsl KaXKJ10r0 CTYIEHTA]
WHIMBHIYaIbHO B popMmare "Bompoc-oTBeT" (3a1at0tcs 3
BOITIPOCA).

IIpomekyTOUHBIN

OK3aMeH

IIpomexxyTouHast arrectauus oOyuaromuxcs B (opme
DK3aMEHa MPOBOJUTCSA 10 PE3yJIbTaTaM BbIIOJHEHUS]
BCEX BUAOB Y4eOHOH paboOThl, IperyCMOTPEHHbBIX
y4EOHBIM IUJIAHOM IO JTAHHOW TUCHUILUIHHE (MOIYIIIO),
pU  3TOM  YUYUTHIBAKOTCS  pe3yJbTaThl  TEKYILEro
KOHTpOJISI yCIIEBaEMOCTH B TeueHue cemecrpa. O1eHka
CTENEHU JIOCTHXKEHUS OOYyYaroIMMUCS IUIAaHUPYEMBbIX|
PE3yJIbTaTOB OOY4YeHHUS 10 JUCHUIUITHHE (MOIYIIIO)
[IPOBOJUTCS TpernojaBareieM, BeAyIIUM 3aHATUS IO
UCHUILIMHE (MOJYJII0) METOJOM 3KCIIEPTHOW OLICHKHU.
I[lo wuroraM  IPOMEXYTOYHOM  arTecTalMu 11O
MUCIUTIIMHE  (MOJYJII0)  BBICTaBISETCS  OIEHKQ
COTJIMYHO», «XOpOIIO», «yAOBIETBOPUTEIBHO» WU
«(HEYZOBJIETBOPUTEIHHO.

JK3aMeH NPOBOJUTCA B yCTHOHU dopme. B ayauropun
HaXOJUTCs PEnoJiaBaTeNb U He Ooiee 5 YeloBeK U3
4KClia CTYJAEHTOB. Bo BpeMs MpoBeIeHUs IK3aMEHa €T0
y4aCTHUKAM 3alperiaeTcs uMeTh Ipu cede u
MCTI0JIb30BATh CPE/ICTBA CBSI3U (COTOBBIE TEIE(POHBI,
MUKpPOQOHBI U 11p.). CTyIeHTy BbIAeTCs OUIIET C TpeMs
Bonpocamu. Koan4ecTBo 1ONOIHUTENBHBIX BOIPOCOB —
He O6osee nByX. KoinyecTBO JOMONHUTEIBHBIX
BOIIPOCOB 3aBUCHUT OT IIOJHOTHI OTBETA CTY/ACHTA.
JlnrensHOCTD 3K3aMeHa 2 yaca (120 MuHYT).

K npomexyTo4HOI aTTecTalluu AOIYCKaKTCs TOIBKO
CTYJICHTBI, BBITIOJIHUBILINE BCE BU/IbI y4eOHOI paboThI,
MpeyCMOTpEeHHbIE padouei mporpaMmoit mo
muciuminHe « OU3nYecKrue OCHOBBI AIEKTPOHUKI
(BBIIOJTHUJIU U YCIICIIHO 3allUTHIIN JJa0OpaTOpHbIE

aboThI U pacueTHO-Tpaduyeckue paboThl)
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7.2 lIkana ¥ KPUTEPUH OLEHUBAHUSA Pe3yJILTATOB 00y4YeHUsI

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI HA pA3IUYHbIX ATaax UX GOPMHUPOBAHUS SIBIISETCS
JTOCTHKEHNE 00YYaroIIMMHUCS IIJIAHUPYEMbIX PE3yJIbTaTOB 00yUEHUs 0 JUCHUILTUHE (MOAYIIIO).

Kpurtepuu oneHuBaHus

IToxa3artenn 5 3 4 5
3HATh: Oobyuarommuiics OO6yuatomtmiics Obyqatormmiics OO0yuatontuiics
- TepMmuHOTIOTHIO, JEMOHCTPHPYET JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
OCHOBHBIE IIOJIHOE€ OTCYTCTBUE HEIOJIHOE YaCTUYHOE IIOJIHOE
OIIpE/CIICHUS UJIM HEJOCTaTOYHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
3JIEKTPOHHOU COOTBETCTBUE CIEIYIOIIMX 3HAHUM: CIIEIYIOIIMX 3HAHUM: CIEYOUINX 3HAHU!
TEXHUKH; CYyTh CIEeyOUINX 3HAHUM: - Tepmunonoruto, - Tepmunonoruto, - Tepmunonoruto,
(busmyeckux - TepMmuHosOTHIO, OCHOBHEBIE OCHOBHBIE OCHOBHBIE
IIPOLIECCOB, JIEKAIUX | OCHOBHBIE OIIpEJEIICHUS OIIpeeIICHUs OIpEJEIICHUS
B OCHOBE IIPHHIIHIA onpenerIeHus 31EKTPOHHOU 3IEKTPOHHOI JNEKTPOHHON
JefcTBus JNIEKTPOHHON TEXHUKU; CYTh TEXHUKU; CYyTh TEXHUKH; CYTh
SIEKTPOHHBIX TEXHUKH; CYTh (usmueckux ¢dusHIeCcKNX ¢bm3nIecKnx
MOYTIPOBOJHAKOBBIX | (PM3MYECKUX MPOLIECCOB, IEXKAIUX | MPOLECCOB, IeXKAMUX | MPOLECCOB,
puOOpOB; CBOMCTBA MIPOLECCOB, JIEKAIIUX | B OCHOBE MPUHIUIA B OCHOBE ITPUHIUIA JIEKAIINX B OCHOBE
Pa3INYHBIX B OCHOBE IIPUHIINTIA JIeUCTBUSA JIeHCTBUS MIPUHLUIA JEeUCTBUS
MOJYTIPOBOHUKOBBIX | JNEHCTBUSA 3NIEKTPOHHBIX 3JIEKTPOHHBIX 3NEeKTPOHHBIX
npubOpPOB U UX 3NEKTPOHHBIX MOJYTIPOBOJHUKOBBIX | MOJYIMPOBOJHHKOBBIX | MOJYIPOBOTHHUKOBBI
XapaKTepUCTUKH; MIOJIyIIPOBOJTHUKOBEIX | MPUOOPOB; CBOWCTRA npuOOpoB; CBOICTBA X npuOOpOB;
MIPUHITUIEI CO3IaHUSL npudOpOB; CBOICTBA Pa3IUYIHBIX Pa3IMYHBIX CBOMCTBA pa3IMYHBIX
Mozenen Ppa3Iu4HbIX MOJYTIPOBOJHUKOBBIX | MOJYIMPOBOTHHKOBBIX | MOJYIPOBOJTHHUKOBBI
MOJYTIPOBOJHUKOBBIX | TOJIYIIPOBOAHUKOBEIX | MPHOOPOB M MX prudOpoOB U HX X pUOOPOB U UX
puOOpOB ISt pudOpoB U UX XapaKTepUCTHKH; XapaKTEpUCTHKH; XapaKTEPUCTHKH;
peleHus 3agad XapaKTEPUCTHKH; MPUHIUIEI CO3IaHUSL MIPUHIUIBI CO3aHUS MPHUHIUIBI CO3AaHUSA

pogecCHOHANTBHOM MIPUHLIMIIBI CO3aHUS MoJenen MoJienen MoJieNnen
JIESITeTHbHOCTH. Moenen MOJYIIPOBOJHUKOBEIX | MOJYIPOBOJHUKOBEIX | MOJYIPOBOTHHUKOBEI
MTOJYTIPOBOTHUKOBEIX | MPHOOPOB IS TIprOOPOB IS X TIPHOOPOB ISt
puOOPOB st penieHus 3anaq peteHus 3aaa4d peuienus 3aunaq
peleHus 3aaa4 npodeccnoHanbHOMI npoQeCCHOHATBHOM npodeccrnoHanTbHOM
poeCCHOHATBHOMI NI TETbHOCTH. JIeSITEILHOCTH. JIeSTETHbHOCTH.
JIESITEIbHOCTH. JomnyckaroTes Homyckarotes CBoOOIHO
3HAUUTEbHBIE HE3HAYUTENbHBIC onepupyer
OIIMOKH, IPOSBIACTCA | OIIMOKH, HETOUHOCTH, | MPHOOPETEHHBIMHU
HEIOCTATOYHOCTD 3aTpyAHCHUS MIPH 3HaHUSIMH.
3HaHUMH, TI0 PATY AHATTUTHYECKUX
MoKa3aTesen, orepanusXx.
oOyJaromuics
UCTIBITHIBACT
3HAYUTEbHBIE
3aTpyAHEHUS TIPU
OTIEpUPOBAHUU
3HAHUSAMH TIPH UX
MEPEeHOCE Ha HOBBIC
CUTYaIlUH.
YMeTb. OOyuarontuiicst He OOGyuarontuiicst OO0yuaromuiicst OOGyuatonuiics
- BriOupath 3eMEHTBI | YMEET HiIH B JIEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
3JIEKTPOHHBIX CXEM HEJ0CTaTOYHOM HEMNOJIHOE YaCTUYHOE [I0JIHOE
JUTSL peLIeHUst CTENIEHU YMEET: COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
MOCTaBJIEHHOM - BeiOupath 35eMEHTBI | CIEAYIONIMX YMCHHN: | CICAYIONIMX YMEHHU: | CIEIYOLIHX
3aJ1auu; 3JIEKTPOHHBIX CXEM - BriOupath anmeMeHThl | - BrIOupaTh 2IeMEHTHI | YMCHUI:
aHAITM3UPOBATh U JUTSL peLICHUS 3JIEKTPOHHBIX CXEM SJIEKTPOHHBIX CXEM - Beibupats
OTIHCHIBATh MTOCTaBJICHHON JUTS PEUICHUS IUTS pEIICHUS AIIEMEHTHI
(uznueckue 3a1a4u; MTOCTaBICHHON MTOCTaBICHHON ANEKTPOHHBIX CXEM
MIPOIIECCHI, aHATM3UPOBATh U 3a/1a4H; 3a/1a4u; JUTS PEeIICHHS
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MPOTEKAOIIHE B OTINCHIBATH aHAIM3UPOBATh U aHAIN3UPOBATH U MIOCTaBJICHHOM
MOYTPOBOJHUKOBBIX | (hU3HIECKHUE OTINCHIBATH OIIHCHIBATH 3a71a4m;
nprOOpax; MPaBIIBFHO | MPOIECCHI, (uzngeckue ¢usnaeckue aHATM3UPOBATH U
UHTEPIPETUPOBATH IIPOTEKAIOIIHUE B MPOIIECCHI, MIPOLIECCHI, OIHCHIBATh
SKCIEPUMEHTANbHBIE MOJyIIPOBOJHUKOBEIX | MPOTEKAIONIUE B MIPOTEKAOIIUE B ¢dusnyeckne
JITaHHBIE C npudopax; MPaBUILHO | MOJYNPOBOAHUKOBBIX | IOJYNPOBOJHUKOBBIX | IIPOLIECCHI,
TEOPETUYECKUMHU HUHTEPIPETHPOBATh npubopax; NpaBUILHO | MPHOOPAX; MPABIIBHO | NMPOTEKAIOIINE B
MOJIOXKEHUAMY; 9KCIEPUMEHTANIbHBIE UHTEPIPETUPOBATH HHTEpPIPETHPOBATh MOJTYTIPOBOTHUKOBBI
noaoupath JTaHHBIE C 9KCIEPUMEHTAJIbHBIE SKCHEPUMEHTANIbHBIE X nmpubopax;
JIUTEpaTypHBIC TEOPETHYECKUMHU JIaHHBIC C JaHHBIE C MPaBHIBHO
WCTOYHMKH JUTA MIOJIO>KEHHUSAMH; TEOPETHIECKUMH TEOPETHIECKUMHU HUHTEPIIPETHPOBATh
pemIeHus 3a1ad Mo noaoupaTh MOJIOKCHUSIMH; TIOJI0>KEHUSAMH; 9KCTIEPUMEHTAIIbHBIC
TEMaTHKE JaHHOH JIUTEpaTypHBIE noaoupartsb noaoupaTs JTaHHBIE C
y4aeOHOH HUCTOYHHKH [T JIUTEpaTypHBIC JIUTEpaTypHBIC TEOPETHIECKUMH
JUCHUTUINHBL peleHus 3a1a4 no UCTOYHUKH JJIS UCTOYHUKH IS MOJIOKECHUSAMY;
HCIIONb30BaTh TeMaTHKe JaHHOU pelmeHus 3a1a4 no perieHus 3a1a4 no noaoupaTh
KOMIIBIOTEPHYIO y4eOHOi TEeMaTUKe JAaHHOU TeMaTUKe JaHHOI JIATEepaTypHbIE
TEXHHKY MpU JUCLUIUINHBL; yueOHOMH y4ebHoit UCTOYHUKH IS
oopmMIIeHHH OTYETOB | MCHOJIB30BATh JUCHIUTUIAHBL JUCLUIUIAHBL; peleHus 3a1a4 no
71a00paTOPHBIX paboT; | KOMIBIOTEPHYIO HCTIONb30BaTh UCIIOJIb30BaTh TeMaTHUKe JaHHOU
MOJICTIHPOBATh TEXHHKY TIpH KOMITBIOTEPHYIO KOMITBIOTEPHYIO yaeOHOH
NPUHINITHAIbHBIC 0(OpMIICHHN OTYETOB | TEXHUKY IPHU TEXHHKY IIPU JIICLUTIIIMHBL;
3JIEKTPOHHBIE CXEMBI ¢ | JTa00paTOpHBIX padoT; | 0(OPMIICHHH OTIETOB | OQPOPMIICHHM OTYETOB | HCIIOIH30BaTh
MIOMOIIBIO MOJIETIMPOBATh 7a00paTOPHBIX paboT; | MabOPaTOPHBIX PabOT; | KOMIBIOTCPHYIO
KOMITBIOTEPHON MIPUHINIHATEHBIC MOJIETIMPOBATh MOJIETTUPOBATh TEXHUKY TpH
TEXHHKH. JJIEKTPOHHBIE CXEMBI C | IPUHIUNNAILHbIC MIPUHINIHATbHBIE odopmireHHN
MIOMOIIBIO AJIEKTPOHHBIE CXEMBI C | JJIEKTPOHHBIE CXEMBI C | OTYETOB
KOMIIBIOTEPHOH MOMOIIBIO MOMOIIBIO 71ab0paTOPHBIX
TEXHHKH. KOMIIBIOTEPHOI KOMITBIOTEPHOI1 pabor;
TEXHHUKH. TEXHUKH. MOJICINPOBATh
Jomyckarorcs YMeHHS OCBOCHBI, HO | NIPUHIUIHAIBHbIC
3HAYUTEIbHBIC JIOIYCKarOTCs JIEKTPOHHBIE CXEMBI
OIIMOKH, IPOSIBIIAETCS | HE3HAYUTEIbHBIC C TIOMOIIBIO
HEJIOCTaTOYHOCTh OIIMOKH, HETOYHOCTH, | KOMIBIOTEPHOMH
YMEHHH, 110 Py 3aTpyIHEHUs pU TEXHHKH.
MoKazaTteJeH, AQHAITNTHYECKNX CobonHO
oOyyJaromuics oliepanusx, MepeHoce | ONepupyer
HCTIBITHIBACT YMEHHUH Ha HOBBIE, IpUOOPETEHHBIMHU
3HAYUTEIbHbIC HEeCTaH/JapTHBIE YMEHUSIMH,
3aTpYIHEHUS MIPH CHUTYyallHu. MPUMEHSET UX B
OTIepUPOBAHUH CUTYyaIMax
YMEHUSIMH TIPH X MOBBIIEHHOMN
MepeHoce Ha HOBBIE CII0’)KHOCTH.
CHUTYaIIH.
BJIAJETh: OOyuarommiics He | OOyuarommiics B OOy4aronuiics OO0yuaromuiics B
- HaBbikamu BIajzieeT WITH B | HEAOCTaTOYHOMI YaCTUYHO BIIAJICET: IIOJTHOM 00BeMe
SKCHEPUMEHTANBHOIO | HEAOCTaTOUHOU CTETEHU BIIAJIEET: - HaBbikamn BJIaJICET:
UCCIIEI0BaHUs CTETEHU BIIAICeT - HaBbixamu 9KCIIepUMeHTaNIbHOTO | - HaBblkamu
XapaKTEepUCTUK U - HaBbikamu 9KCIIEPUMEHTAILHOTO | MCCIIEI0BaHUS 9KCHEPUMEHTAIBHOT
NPaBHJILHOTO BBIOOPa | 3KCHEPUMEHTAIBHOTO | MCCIIeIOBaHHSA XapaKTEePUCTHK U 0 UCCIIE0BaHUs
TIOJYTIPOBOTHUKOBEIX | HUCCIICTOBAHUSA XapaKTePUCTHK U MIPAaBUIIBHOTO BEIOOpA | XapaKTepUCTHK U
nprOOPOB; CIIOCOOaMHU | XapaKTEPUCTUK U MPaBUIBHOTO BEIOOpA | MOJYNPOBOTHUKOBEIX | MPAaBUIBHOTO
YOpaBICHUS MIPaBHIIBHOTO BEIOOpA | MOJYNIPOBOJHUKOBBIX | MPHOOPOB; criocobamMu | BEIOOpa
AIIEKTPOHHBIMH MTOJTYTIPOBOTHUKOBEIX | MPHOOPOB; CIIOCO0AMH | yIpaBIEHUS MTOJTYTTPOBOTHIKOBEI
YCTpOICTBaMy; puOOpPOB; CIocO0aMH | YIpaBICHUS 3JIEKTPOHHBIMU X TIpHOOPOB;
OCHOBHBIMH METOJAMHU | yIpPaBICHUS 31EeKTPOHHBIMU yCTpOHCTBaMU; criocobamu
OpraHu3aIuu JJEKTPOHHBIMU ycTpoiicTBamuy; OCHOBHBIMH METOJIaMHU | YIPaBIICHUS
CaMOCTOSITENILHOTO yCTpOICTBaMy; OCHOBHBIMH METOJAMHU | OpraHU3aIUU JIEKTPOHHBIMHU
o0y4eHus u OCHOBHBIMH METOJJAMH | OpraHU3alul CaMOCTOSITEILHOTO yCTpoicTBaMy;
CaMOKOHTPOJIS; OpraHu3aIuu CaMOCTOSATENILHOTO o0yueHus u OCHOBHBIMU
COBPEMEHHBIMU CaMOCTOSATENIEHOTO o0y4eHus u CaMOKOHTPOJIS; MeTOoAaMu
TEXHHYECKUMHU o0y4eHust u CaMOKOHTPOJIST; COBPEMCHHBIMU OpTaHM3alyn
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Cpe/ICTBAMU H
UHPOPMATNOHHBIMA
TEXHOJIOTHSIMH B
npoQeCCUOHANTBHOM
obnacTw;
MPUKJIATHBIMH
OporpaMMamH Jist
peleHus
HHXXCHEPHBIX 32124
JNEKTPOHUKH U
MO/ICTTUPOBAHUS
JNEKTPOHHBIX CXEM.

CaMOKOHTPOJIS; COBPEMEHHBIMH TEeXHUYECKUMH CaMOCTOSITENIBHOTO
COBPEMEHHBIMH TEeXHUYECKUMHU CpeInCTBaMH U o0y4eHus u
TEeXHUYECKHMH CpelcTBaMH U HH(OPMALMOHHBIMH CaMOKOHTPOJIS;
CpeacTBaMU U nH(pOpMaMOHHBIMU TEXHOJIOTHSIMH B COBPEMEHHBIMHU
nH}pOpMaMOHHBIMH TEXHOJIOTHSIMH B podecCHOHANBEHON TEXHUYECKHMHU
TEXHOJIOTUSIMU B npodeccroHabHOI obnactu; CpeACTBaMU U
npodeccHoHaIBLHOMN obuacry; TIPUKIIaIHBIMU nH(pOopMaMOHHBIMU
obnactu; MPUKJIATHBIMH porpaMmmMamMu Juist TEXHOJIOTHSIMU B
TIPUKJIAAHBIMH nporpamMMamu JJist pereHus npodeccuoHaIBLHOM
[porpaMMaMH IS pelLIeHns WHXXEHEPHBIX 3a/1a4d obnact;
penreHns WHXXEHEPHBIX 3a/a4y SJIEKTPOHUKH HPUKJIaJHEIMH
WHXXEHEPHBIX 3a/1a4d 3NEKTPOHUKH U MOZEIUPOBAHUS pOrpaMMaMH TS
SNIEKTPOHUKH MOJCIUPOBAHUS JJIEKTPOHHBIX CXEM. peneHns
MOZCIUPOBAHUS 3IIEKTPOHHBIX CXEM. HaBBIKH OCBOGHBI, HO | MH)KCHEPHBIX 33134
3NEKTPOHHBIX CXEM. OO6yuatomuiics JIOITy CKAIOTCS INEKTPOHUKH U
UCTIBITHIBAET HE3HAYUTEIIbHbIC MOJICITUPOBAHHUS
3HAYUTEIIbHbIC OLIMOKH, HETOYHOCTH, | 3JIEKTPOHHBIX CXEM.
3aTpyIHEHUs IPU 3aTpyIHEHUs pU CBobGonHO
NPUMEHEHNH HaBBIKOB | aHAIMTHYECKUX MPUMEHSET
B HOBBIX CHTYAIHSIX. olepanusx, epeHoce | IMOJyYCHHbIE HABBIKU
YMCHUI Ha HOBEIE, B CUTYaIHsX
HECTaHIapTHBIC HOBBIILCHHOM
CHTYalUH. CJIOXKHOCTH.

Ika/jia oueHMBAHUS MPOMEKYTOUYHOM ATTECTALUM: IK3AMeHa

[IIxana onteHnBa"nus

Omnucanue

O1ianyHo

BrinonHeHs! Bce BUABI yueOHOU paboThl, IPETyCMOTPEHHbIE YUEOHBIM
wiaHoM. CTyIEHT JOEMOHCTPUPYET COOTBETCTBUE 3HAHWM, yYMEHHH,
HABBIKOB TPUBEJCHHBIM B TaOJMIaX IOKa3aTelsiM, OIepupyer
nprOOPETEeHHBIMU 3HAHUSAMH, YMEHHUSMHU, HaBbIKAMH, IPUMEHSET UX B
CUTYallMAX MOBBIIIEHHON CJIOKHOCTH, HE MCIBITHIBAET 3aTPyAHEHUN
IIPY AaHAITUTHYECKUX OIEPaLUsX, IEPEHOCE 3HAHUM M YMEHUI Ha HOBBIE,
HECTaHIapPTHbHIE CUTYAIUH.

Xopomo

BeinonHeHs! Bce BUbl yueOHOM paboThl, MpeayCMOTpEeHHbIE YUeOHBIM
w1aHoM. CTyJeHT JEeMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHM,
YMEHHUH, HaBBIKOB IPUBEACHHBIM B Ta0JIMIaX TIOKA3aTENsIM, ONIEpUpyeT
nprOOpPETEeHHBIMU 3HAHUSMH, YMEHHSIMH, HABBIKAMH, TIPUMEHSET UX B
CUTyallMsIX TOBBIIIEHHON clokHOCTH. [Ipm 3ToM MoOryT OBITH
JIOTIYIIEHbI HE3HAUUTENIbHbIE OMIMOKH, HETOYHOCTH, 3aTPyAHEHUS TIpU
AHAINTUYECKUX ONEpPALUAX, EPEHOCE 3HAHMW U YMEHHUH Ha HOBBIE,
HECTaHJIaPTHbHIE CUTYAIUH.

Y 10BIETBOPUTETBHO

BrinonHeHs! Bce BUbl yueOHOM paboThl, MpeayCMOTpEeHHbIE Y4eOHBIM
wiaHoM. CTyZEeHT JeMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB NPUBEJCHHBIM B TalOnMIax IMOKa3aTelsiMm,
JOTYCKAlOTCS 3HAUMTEIbHbIE OIMIMOKH, TPOSIBISIETCS OTCYTCTBUE
3HaHUH, yMEHH, HAaBBIKOB 10 Psi/ly NOKa3aTese, CTy/IEHT UCTIBITHIBAET
3HAYUTENIbHbIE 3aTPyJHEHUS TMpH OMNEPUPOBAHWU 3HAHUSAMH U
YMEHHUSIMU NIPU UX IEPEHOCE HA HOBBIE CUTYALINH.

HeynosnerBopurenbHo

He BeimomHen oauH wuiau  Oonee BHUAOB  yueOHOH  paloThI,
IPEIYCMOTPEHHBIX y4eOHbIM I1aHOM. CTYyIeHT JIeMOHCTpUpPYET
MOJTHOE OTCYTCTBHE WJIM HEIOCTaTOYHOE COOTBETCTBUE 3HAHUA,
YMEHUH, HaBbIKOB NPUBEJIECHHBIM B Ta0nMLax IOKa3aTelsMm,
JIOMyCKAIOTCA 3HAYUTEIbHBIE OMIMOKH, MPOSBISAETCS OTCYTCTBHE
3HaHWM, YMECHMM, HABBIKOB I10 PsAy IOKA3aTesIeil, CTYJIEHT HE MOXET
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CUTyalluN.

OnepupoBaTh 3HAHUAMHU U YMCHUAMH IIPpHU HUX IICPCHOCC HA HOBBIC

IIIxana oneHUBAHUSA TEKYIIEro KOHTPOJIsA

HanmenoBanue
KOHTPOJIA [IIxana oueHUBaHUA Onucanue
pe3yJbTaToB
o0ydeHus
Breimonnenue n | 3auteno: HabpaHo 2 u Ooiee B xagecTBe hopM TEKyIIero KOHTPOJIS
3amuTa 0asioB 3HaHUU CTYJIEHTOB UCIOJIb3YIOTCS
naboparopuoit | He 3auteHo: Habpano 1 u meHee oTueThl 1o JaboparopHbiM padotam. K

paboTHI 1O TeMe
pasnena

OaJIOB

Kpurepuu onienuBanus

OO6mwmit 6a1 mpu OIEeHKE
CKJIQJIBIBACTCS U3 CIEAYIOIINX
MoKa3aTele:

- IPUBEACHBI METOMKHU OLICHKH
TEXHOJIOTUYECKHUX mapaMeTpoB — 1
Oamn

- BBIBOJIBI JIOTUYHBI U 0OOCHOBAHBI
— 1 Gann

- oopmieHHe paboThI
COOTBETCTBYET TpeboBaHUsIM — 1
Oamn

- pacdeTHas ¥ rpapuUecKasi 4acTH
BBHITIOJTHEHBI BepHO — 1 Oann

BBITTOJIHEHHUIO SKCIIEPUMEHTATILHON
4acTH JJabOpaTOPHOU pabOThI

JIOITy CKAIOTCS CTYACHTHI,
HOJITOTOBUBIIIKE TPOTOKOJIBI
BBITIOJTHEHMS JTAOOPATOPHOW PabOTEHI.
[TpoTokosbr oopmIIsIOTCS B
COOTBETCTBUU C TPeOOBAHUAMU
METOJMYECCKUX YKa3aHUN Kadeapbl.
Otyet no nabopaTopHOi padoTe
COJICPKHUT POTOKOJI TIPOBEICHHSI
nabopaTopHO# pabOThI, pacyeThl,
rpagU4YecKyro 4acTh, BEIBOJBI.
3aimuTa oT4era o JabopaTopHoi
paboTe oCyIIeCTBIsIeTCS
WHAUBUYaTbHO. CTyIEeHTOM
npeaocTaBsieTcsl 0POPMIICHHBIN OTYET.
OnennBaeTcst KauecTBO 0(hOPMIICHUS,
IPaBIJIBHOCTD PACUueTOB M BHIBOJIOB.
CTyICHTBI, HE BBITIOJIHUBILIUEC
n1abopaTopHyo paboTy, K 3aIIUTE HE
JIOTTY CKArOTCS

PacuetHo-
rpaduueckas
pabota o Teme
pasznena

OtnuuHo - Pabota ciana B CpoK,
pacueTHas ¥ rpauueckasi 4yacTu
BBINOJIHEHBI BEPHO, JTM00 UMEIOTCA
HEJI0YEThl, HE BIUAIOLINE HA
KOHEYHBIN pe3ysbTar.

Xopo1o - pacyeTHas 4acThb
BBINOJIHEHA BEPHO, B rpauyecKoit
4acTH €CTh 3aMEYaHUs

Y 10BIIETBOPUTEIILHO - B pACYETHOU
4acTH €CTh 3aMEYaHUsI, METO]
BBINOJIHEHUS rpaduyecKoit yacTu
BbIOpaH BEpPHBIl;
HeynoBnersopurensHo - B
pacueTHOM U rpaduyeckoil yacTsax
ecTb IpyObIe 3aMeUaHmsl.

3ananue Ha PI'P Beimaercs Ha nepBom
3aHATHH COOTBETCTBYIONIIETO pa3ielia
JUCIIUIIIIMHGBI U CAAETCS 0 OKOHYAHUH
HU3y4YE€HUS COOTBETCTBYIOIIETO pa3iena
muciumuinael. PI'P 1omkHEI OBITE
BBITIOJTHEHBI U 0()OPMJIICHBI B
COOTBETCTBHUU C TpeOOBAHUSIMU
METOAMYECKUX YKa3aHUi Kadeapol.
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7.3 OueHoYHbIE CPeICTBA

7.3.1 Tekymuii KOHTPOJIb

Bonpocul k 3augume navopamopnoii pabomot Nel

1. Yro Ha3pIBaeTCS NOJYNPOBOJIHUKOBBIM IUOI0M?

2. Kakue ¢puznyeckue npoueccs NpoTeKaoT B AUOE IIPU €ro CMEIEHUH B IIPSIMOM
HalpaBJIeHUU?

3. Kakue gusnueckue npoueccsl NpoTeKaroT B AUOJIE IIPU €ro CMEIEHUH B 00paTHOM
HalpaBJIeHUU?

4. Harmmmute ypaBHEHHE BOJIBTAMIIEPHON XapaKTEPUCTUKH MTOJIyIIPOBOAHUKOBOIO Axoaa?

5. Kak BiusieT NOBBIIICHUE TEMIIEPATYPBI HA IIPSIMYIO BETBb BOJIBTAMIICPHOM
XapaKTEPUCTUKU TOJIYNIPOBOJHUKOBOIO 11oaa’?

6. IlpuHimn neiictBus 1 QyHKIUS cTaOUIUTPOHA?

7. Hpuniun nectBus U QyHKIMS TYHHEIBHOTO auoja?

8. [Ipunnun aeiictBus U GyHKIMS 0OpaIieHHoro quoaa?

9. IloyeMy B BapHKamax MCIIOJIb3yeTCs TOIbKO OapbepHasi EMKOCTb U HE UCIOJIb3YETCs
g y3noHHas EMKOCTB?

10. Yto Takoe BBIIPSAMUTEND?

11. [osicauTe MpUHIHKIT AEHCTBHUS OAHO(PA3HOTO OTHOIIOIYTIEPHOIHOTO BEIIIPSIMHUTEIIS.

12. IosicHuTe MpUHLIMI eHCTBUS 0HO(A3HOT0 JIBYX-TIOTYHIEPUOIHOTO BBIIPSIMUTENS CO
CpeaHel TOYKOM.

13. IosicHuTe MpUHLUMN JeHCTBUS 01THO(A3HOIO MOCTOBOTO BBIPSIMHUTEINS.

14. Yto Takoe cTabMIM3aTOP HAMPSKCHHS?

Bonpocuwl k 3augume nabopamopnoit pavomor Ne2

1. Oxapakrepu3syiiTe pexxuMbl padoThl OumossspHOro Tpansuctopa. [Ipuseaure cxemy
BKJIIOYEHHUS JJIS1 KQXKJI0TO PEXKUMA.

2. Kakum 00pa3oM B TpaH3UCTOPE MPOUCXOIUT YCUICHHUE AIEKTPUUECKUX KOoIeOaHuH 1o
MOIIHOCTH?

3. OxapakTepu3yiTe cxembl BKIIOUEHHS OUIONIIpHOTO TpaH3ucTopa. [IpuBeanure cxemsl.

4. Hapucyiite 1 00BbsICHUTE CEMEHCTBO BBIXOHBIX XapaKTEPUCTUK TPAH3UCTOPA B CXEME C
oOuieit 0azoi.

5. Hapucyiite 1 00bsICHUTE CEMEICTBO BBIXOAHBIX XapaKTEPUCTUK TPAH3UCTOPA B CXEME C
OOILINM 3MUTTEPOM.

6. Kak Biuser Temreparypa Ha XapaKTepUCTUKU TpaH3ucTopa?

Bonpocuwl k 3augume nadopamopnoit pabomor Ne3

1. [Tosicuute, Kak onpenenstoTcs h-mapaMeTpsl O XapaKTepUCTHKaM TpaH3ucTopa’?

2. Kakue cynecTByOT SKBUBAJIEHTHBIE CXEMBI TpaH3UCTOpa?

3. Hapucyiite u 00bCHUTE BpeMEHHbIE JUarpaMMbl pabOThl TPAH3UCTOPA B KIIFOUEBOM
pEXUME.

4. Yem orpaHUYMBAETCS OBICTPOICHCTBUE TPAH3UCTOPA MPU PabOTE B KIIFOUEBOM pPEXUME?

5. Yto Takoe AMHAMHUYECKHUE MOTEPH MPH paboTe TPAaH3UCTOPA B KIFOUEBOM

pexume?

6. Uto Takoe cocTaBHOI TpaH3ucTop?

Bonpocuwl k 3auwgume nadopamopnoit pabomur Ned

1. Kakue pa3HOBHUIHOCTH MOJIEBBIX TPAH3UCTOPOB CYLIECTBYIOT?

2. [Touemy moseBble TPAH3UCTOPHI C YIPABISAIOMIUM p—N-TIEPEX0I0M HE JI0JDKHBI paboTaTh
MIpY NPSAMOM HanpsikeHuu Ha Bxojae Usn?
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3. [louemy npu n3meHeHuu HanpspkeHus: UcH ToJMHA KaHalla BJIOJIb €T0 JJIMHBI MEHSAETCS
HEOQUHAKOBO?

4. Yem oTnuyaeTcs MOJIEBOU TPAH3UCTOP C U30JIUPOBAHHBIM 3aTBOPOM OT TPAH3UCTOPA C
YIPaBJISIOMUM p—N-Tiepexoaom?

Bonpocul k 3augume navopamopnoit pabomot Ne5

1. YeMm otnuyarotcst crpykTypsl MII-TpaH3uCTOpPOB ¢ MHAYLUPOBAHHBIM U CO BCTPOCHHBIM
ka"HasioM? Kak 3TO oTiIMuMe OTpa)kaeTcsi Ha CTATUYECKUX XAPAKTEPUCTUKAX?

2. Hapucyiite 1 00BbsICHUTE YIPABISAIONINE M BHIXOIHBIE XapaKTEPUCTUKH MTOJICBOTO
TpPaH3HUCTOpA.

3. laiiTe cpaBHUTENBHYIO XapakTepucTuky M/II1- u GumonsgpHOro TpaH3ucTopa.

4. MOXHO JI1 UCIIOJIB30BAaTh TPAH3UCTOP KaK 11oa?

5. KakoBo otnuuue npuHImna padoTsl MOJIEBOTO TPAH3UCTOPA OT OUITIOJISIPHOTO?

6. Kakue BbIIEISIOT OCHOBHBIE ITAPAMETPhI MOJIEBBIX TPAH3UCTOPOB?

Bonpocuwl k 3auwgume nadopamopnoit padomur Neb

. Ilpuatn paboThl THPUCTOPA U €r0 OCHOBHBIE TapamMeTpbl. OCOOEHHOCTH YIIPaBICHHUS.
. Oddexr di/dt B TUpuUCTOpE.

. Oddext du/dt B TUpHCTODE.

. 3armpaembie TupucTopbl GTO, GCT u IGCT. OcobenHocTu peanu3anuy ynpaBIeHUs.
. O6nacTh NpUMEHEHUs! TUPUCTOPOB.

. OTnuumne cuMUCTOpa OT TUPUCTOPA.

. Hapucosate u nosicauts BAX Tupucropa.

. HapucoBate u nosicaute BAX cumucropa.

. Yxaxute Ha BAX ydacTok ¢ oTpunareabHbIM AU(depeHnaIbHbIM CONPOTUBIICHUEM.
10. OcHOBHBIE TapaMETPbl THPUCTOPOB.

11. YciioBus BKIIOYEHHS U BBIKJIIFOYEHUS] TAPUCTOPHOTO KITFOUA

12. Cxema 3aMmeleHus: TAPUCTOPHOTO KIIIOYA.

O 0 1N DN K W~

Tunoeoe 3a0anue no pacuemno-zpaguueckoi pabome Nel

Paccunrare u nocrpouts BAX naeanu3npoBaHHOrO KpEMHHEBOTO JU0J1a B IpEaeIax
u3MeHeHus HanpsbkeHus ot — 5 1o + 0,7 B mpu 7=300 K u oO6paTHOM TOKE HaChIILIEHUs, paBHOM lo .
3HaueHue TeruioBoro noreHimana o1 = KT/q mpu 7=300 K npunsate paBasiM 0,026 B.
Onpenenuts quddepeHnanbHoe Mg U CTATHUECKOE COMPOTUBIEHUE Ro 1noa Juist 3aJaHHOTO
3HaueHus U,y . Benmuuunst lo , Uy, npuBenens! B a0 1.

Tabnuua 1.
Bropas mudpa Bapnanra 1 2 3 4 5 6 7 8 9 0
lo, HA 015,02 0250305 ] 08 04|06 |07] 10
[epBas mudpa BapuaHTa 1 2 3 4 5 6 7 8 9 0
Urnpr, B 02 103/045/05]03 |05 06025041035

Tunoeoe 3a0anue no pacuemno-zpagpuueckoi pabome Ne2

CTaOWauTpOH TOAKITIOUEH U CTAOWIM3alMU HANpPSKEHHUS MapajlieIbHO PE3UCTOPY
Harpy3ku Ry cm. puc. 1. ITapamerpsl ctabunutpoHa Ucem; lem max ¥ conmpoTuBieHue Harpy3ku Ry
npuBeeHbI B Ta0. 2. OnpeaenuTe BeTUINHY CONPOTUBICHHUS OTPAaHHYUTEIHHOTO pe3rcTopa Ro.p
ecnu BxogHoe HanpshkeHue Ug, uzmensercs oT Uey min = 20 B 10 Usx max = 30 B. Bynet nu o6ecnieuena
cTaOmIM3anus Bo BCEM Tuara3oHe H3MEHEHUS BXOTHOTO HanpshkeHus Uy, ?
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Puc. 1.
Tabnuua 2.
Bropas mudpa Bapuanra 1 2 3 4 5 6 7 8 9 0
lem min, MA 1 1 3 3 5 5 5 5 1 5
lem max, MA 20 | 20 | 25 | 25 | 25 | 25| 30 | 30 | 20 | 30
[lepBas mudpa BapuanTa 1 2 3 4 5 6 7 8 9 0
Ru, kxOm 1 1 |15 |15 | 2 2 | 25125 ] 3 4
Uem, B 8 9 10 | 11 | 12 | 13 | 14 8 9 7

Tunoeoe 3a0anue no pacuemno-zpagpuueckoiu pavome Ne3

YcunurensHbit kackay BoinonHeH Ha [1T 2113026 B cxeme ¢ OU (puc. 2). Pabouas Touxka IIT
3amaercs HanpspbkeHueM ucrounnka nutanus UNIT u napamerpamu, npuBeeHHBIMA B Ta0I. 3.

1. HapucyiiTe npUHIUNHATIBHYIO CXEMY YCUIUTEINS.

2. Ha cemeiictBe cratmueckux BAX TpaH3ucTOpa NMOCTpOITE Harpy304Hyl OpPSIMYI0 U
OIpeIeNIUTE MOJIoKEeHUE paboueil TOUKH.

3. J1ns HalineHHOW pabouell TOUKH ONPEeNINTE COPOTUBICHUE PE3UCTOPA B LIETIH UCTOKA Ry
U MaJIOCUTHaJIbHbIE apaMeTpsl S, Ri u u.

4. I'padoaHaIuTHUECKUM METOAOM OIpEIeNnTe mapaMeTpbl peskuMa yeuneHust Ku u Peyx ipu
amIuMTyzae Bxoanoro curnana U, m = 0,25 B.

U I:]‘]ng ;Inl R“J% Uy
o . 1 N
Puc. 2.
Tabnuua 3.
Bropas uudpa Bapuanrta 1 2 3 4 5 6 7 8 9 0
Re, kKOM 03/03%|04 045 05|05 |06 |07 ]08] 09
[lepBas mrdpa BapuanTa 1 2 3 4 5 6 7 8 9 0
Usmo, B -11(-12 | -10|-13 [-14|-15 |-16[-17|-18|-19
Uun, B 10 11 12 13 14 15 16 | 17 | 18 | 19

Tunoesoe 3a0anue no pacuemno-zpagpuueckoii pavome Ned

HapucoBate cxeMy OAMHOYHOrO ycwiuTenpbHOro kackaga Ha BT ¢ OO u smurrepHoit
ctabunu3anueil puc. 3 U BBIIOJHUTH pacyeT 3JEMEHTOB CXEMbl, 3aJaloluX pPadouyl TOUKY.
HcxonHble maHHBIE IJs pacyeTa MpuBeAeHBI B Ta0NI. 4. BeIMomHUTE Tpad0aHaTUTHYECKHA pacueT
YCHINTENBHOTO Kackaja B pexume kiacca «Ax». Ilpu pacderax uHCMONb30BaTh BBIXOJIHBIC
CTaTUYECKHE XapaKTEPUCTHKH TpaH3ucTopa. [loctpouts xapakrepucTiKy TpaH3ucTopa Uy = f(Uew).
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€CIIU COTIPOTUBJICHUE HArPYy3KkH Ry = SRx. ConpoTusienue pe3rcropa B e 0a3bl MPUHITH PAaBHBIM
BxogHomy conporusienuto bT Ry = h;;, paccunrannoMy miist paboueii TOuku

BbIX

Puc. 3
Tabnuna 4.
Bropas mudpa Bapnanra 1 2 3 4 5 6 7 8 9 0
m < 0 < < < < | < <
slg 3|59 |42/ g|2.28)%
Tumn TpansucTopa = > RO RS = S A P R RER NS
F |l |l E |l ] | &=|F|E = =
< 4 2 ~ = = 4 2 4 ~
Uko, B 6 5 8 4 5 6 8 6 4 2
IlepBas nudpa Bapranrta 1 2 3 4 5 6 7 8 9 0
Ixo, MA 80 6 3 10 2 10 8 8 100 | 300

Tunoeoe 3a0anue no pacuemno-zpaguueckoi pabome Ne5

N300pa3uth mpUHIIUIHATBHBIE CXEMbl HHBEPTHUPYIOIIETO ¥ HEMHBEPTUPYIOIIETO YCHIIUTEIS
Ha ocHoBe OV puc. 4 u paccuuTaTh IS K&KI0TO yeunuTens ko unueHt ycunenus Koc , BxonHoe
Rex.oc 1 BeIxOsIHOE Rypiv.0c conpoTuBieHue. MicxoaHpie qanHbIe MPUBEACHBI B Ta0I. 5 U 0.

Tabmumna 5.
Bropas nudpa Bapuanra 1 2 3 4 5 6 7 8 9 0
R, xOM 10 10 20 25 25 20 | 20 | 10 | 15 | 20
Roc, kOm 100 | 250 | 100 | 150 | 250 | 300 | 50 | 20 | 110 | 90
Tabmumna 6.
BrixogHoe
[TepBas uudpa Koaddurnment Bxoanoe conportuBienue conpotupieHHe OV Ry,
BapHuaHTa yeunenus OY K OVY Rgx, kOMm <O
Heuernas 20000 300 0,8
YeTHasg 40000 600 0,4

Puc. 4. UuBepTupyromuii 1 HeuHBeptupyroumuii OY
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7.3.2 IlpoMexyTOUHASL ATTECTAIUA

BOI’lpOCbl K IK3ameny

1. Maiite ximaccuukanuio IHOAOB TO KOHCTPYKIUH, TexHomormu u wux | OIIK-1
IPUMEHEHHUIO.

2. Hapucyiite BAX repMaHueBOro 1 KPEMHUEBOTO BBIIIPSIMUTENIBHBIX JUOJOB. OIIK-1
3. [TapaMeTpsl BHIMPSIMUTEIBbHBIX THOOB. OIIK-1
4. ITapameTppl UMITYJIBCHBIX JUOJIOB. OIIK-1
5. Kakue Busibl mpo0osi HCTIONB3YIOTCS B CTA0OMIIMTPOHAX ? OIIK-1
6. [TapameTpsl cTAOMIUTPOHA. OIIK-1
7. OT yero 3aBUCUT HAIPsDKEHHUE CTAOMIIM3aLMU CTAOMIUTPOHA? OIIK-1
8. Hapucyiite cxemy BkiItoueHus cradbunutpoHa. Ha uém ocHoBano ero | OIIK-1
cTabunmsupyomiee JaercTeue?

9. OcHOBHbIE ITApaMETPbl BAPUKAIIOB. OIIK-1
10. Ilpu kakoM CMEIIEHUH NIEPEX0/1a UCIOIb3YIOTCS] BapUKaIbl? OIIK-1
11. Yro Takoe moOpoTHOCTH BapukamnoB? Yem ona onpenensercs? E€ puznuecknii | OITK-1
CMBICIL.

12. IlyTu noBbliieHus JOOPOTHOCTH BAPUKAIIOB. OIIK-1
13. B uém 3axmrouaercs siBjeHue TyHHenbHOTo 3 dekra? lpu kakux ycmosusix | OIIK-1
HMMEET MECTO TYHHEJbHbII MEXaHU3M MIPOXOKICHUSI TOKA Yepe3 p-N—rnepexon?

14. ITapameTpbl TYHHEJIBHOTO JUOAA. OIIK-1
15. Yro Takoe oOpaméHHbIil TYHHEIbHBIN 110 ? OIIK-1
16. IlpuBenuTe npuMepsl TYHHEIbHBIX THOIOB. OIIK-1
17. Pacckaxure 00 ycTpolicTBe M npuHIMNE aedcTBUs OunonspHoro | OITK-1
TpaH3UCTOopa.

18. B kakoit u3 obnacteit TpaH3UCTOpa KOHLEHTpalMs IpuMecH Bolme: B obmactu | OITK-1
0a3bl WK B 00J1aCTH SMUTTEpA?

19. C kakoil wenpl0 IUIOMIAAb KOJIJIEKTOPHOTo mnepexoaa oObiyHO Jjenator | OITK-1
CYILIECTBEHHO OOJIbIIEH IO CPAaBHEHUIO C IJIOIIA/bI0 IMUTTEPHOTO nepexoaa’?

20. HazoBuTe Tpu OCHOBHBIX peKUMa pabOThl TPAH3HUCTOPA. OIIK-1
21. Yo takoe k03P puiueHT nHxkekuu (3¢ dpekruBHocTh 3MuTTEpa)? [louemy on | OINIK-1
JI0JKEH OBITh KaK MOKHO Oosiee OJIM30K K eTMHHIEe?

22. Yro Takoe koadduiment nepenoca? Ot kakux napameTpoB 06a3bl 3aBucut ero | OITK-1
BEIUYMHA?

23. Kak cBsi3aHbl MKy 000 KOOPPUIMEHT yCcuiIeHus o TOKY, dddextuBHocTh | OIIK-1
SMHUTTEPA U KO UIMEHT nepeHoca?

24. Hapucyiite Tpu cXeMbl BKJIIOUeHHMS OunoisipHoro Ttpansucropa. Kakossl | OITK-1
0COOEHHOCTH Ka)KIO0HM U3 3THX cXeM?

25. Hapucyiite ceMeiicTBa BXOJHBIX M BBIXOJHBIX XapaKTepUCTUK TpaH3ucropa B | OIIK-1
cxeMe ¢ o0I11eit 0a30M.

26. Hapucyiite cemeiicTBa BXOJHBIX M BBIXOJHBIX XapaKTepUCTUK TpaH3ucTopa B | OIIK-1
CXEeMe C OOIIMM YMHUTTEPOM.

27. Onpenenute h-mapaMeTpsl TpaH3UCTOpA MO CTATHUECKUM Xapakrepuctukam. | OINK-1
28. Yto Ha3bIBaETCS NPEAEIbHON YaCTOTON YCUIJIEHHMS IO TOKY? OIIK-1
29. Kak 3aBucHT KO3 UIMEHT Mepesadynd TOKa OT 4acToThl B cxeMme ¢ obmei | OITK-1
0a30# ¥ B CXeMe C OOIIUM SMHUTTEPOM?

30. B kxaxkoii cxeme: ¢ o0uieii 6a30i nim ¢ 00IKUM SMUTTEPOM — BbIle npenenbHas | OITK-1

gacToTa Kod(hpuilmenTa nepegadn Toka 1 IPUMEPHO BO CKOJIBKO pa3?
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31. Kak Bnusier Bpemsi paccacblBaHUs HOCHUTeNel 3apsga B 0aze Ha yactoTHbie | OITK-1
CBOMCTBA TpaH3UCTOpa?

32. YeM xapaKkTepHu3yeTcs KIIOUEBOU paXXHUM pabOThI TpaH3ucTopa? OIIK-1
33. TlosicHUTE YCTPOWCTBO W MPHUHIMUI JeHCTBUS TojieBoro Tpanzuctopa c | OIIK-1
YIPaBISIOUUM P-N—TEPEXOIOM.

34. HapucyiiTe CTOK-3aTBOPHYIO XapaKTepUCTUKY TosieBoro Ttpausuctopa c | OIIK-1
YIPABISAIOMIUM P-N—TIEPEX0A0M U MOSCHUTE €€ XO/I.

35. Jlns 4ero kaHall MOJIEBOTO TpaH3UCTOpa C ympaBisiommMm p-n—nepexogom | OINK-1
M3rOTABIIMBAIOT U3 cIa00JIETHPOBAHHOTO MOJTYIPOBOJAHUKA?

36. B uém cocrourt paznuuue mexay MII-Tpansuctopom ¢ nnayuuposanubm 1 | OIIK-1
BCTPOEHHBIM KaHaJlaMu?

37. Tlouemy BxomHoe muddepeHimanpaoe comnpotuBieHue mnoiesoro | OITK-1
TPaH3UCTOPA C U30JIUPOBAHHBIM 3aTBOPOM OOJIbIIIE, YEM Y MTOJIEBOTO TPAH3UCTOPA

C YNPaBJISIOIIMM p-N—TIepexo1oM?

38. Kakue ocHOBHBIE OTIMYMSA CTOKOBBIX Xapakrepuctuk M/III-tpansucropa c | OIIK-1
WHIyITUPOBAHHBIM KaHAJIOM OT aHAJIOTHYHBIX XapaKTEPUCTHUK:

a. TMOJIEBOT'0 TPAH3UCTOPA C YIPABISIOUIUM P-N—-TIEPEX0IOM;

b. MJITI-Tpan3ucTopa co BCTpPOSHHBIM KaHAJIOM?

39. Hazosute nuddepeHunanbHbie NapaMeTpbl MOJIEBOT0 TPAH3UCTOPA. OIIK-1
40. Yto Takoe pexxum o0eqHeHUsI U 00oTaIeHus ? OIIK-1
41. IlouemMy ypOBEHbB IlIyMa MOJIEBBIX TPAH3UCTOPOB MeHbIIIe, yeM ounoisipabix? | OIMK-1
42. IpuHiun paboThl THPUCTOpPAa U €ro OcHOBHBIE mapameTpbl. OcobenHoctu | OITK-1
YIpaBJIEHUSI.

43. DddexT di/dt B THpHCTOpE. OIIK-1
44. DddexT du/dt B TUpHuCTOpE. OIIK-1
45. 3anupaembie tupuctopsl GTO, GCT u IGCT. Ocobennoctu peanuzanuu | OIIK-1
YIpaBJIEHUSI.

46. O6acTh NPUMEHEHUS] TUPUCTOPOB. OIIK-1
47. OTtnuymne CUMUCTOpPA OT THPUCTOPA. OIIK-1
48. Hapucosatb 1 nosiciutb BAX tupucropa. OIIK-1
49. Hapucosatb 1 nosicaute BAX cumucropa. OIIK-1
50. Vkaxute Ha BAX yuactok ¢ orpunarensHeiM auddepennuansabiv | OITK-1
COIIPOTHBIICHUEM.

51. OcHOBHBIE TapaMETPHI THPUCTOPOB. OIIK-1
52. YciioBUsI BKIIOUYEHHUS U BBIKJIFOUEHHS] THPUCTOPHOTO KJIK0Ya OIIK-1
53. Cxema 3aMenieHrsi THPUCTOPHOTO KJTK0Ya. OIlK-1




