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

Hensamu npenogaBaHus AUCUUIUIMHBI SIBISIETCS (JOPMHUPOBAHUE Y CTYACHTOB TEOPETUUECKOM
U TPAKTHYECKOW 0a3bl IO BOIIPOCAM CTPOCHHS OCHOBHBIX KOMITOHEHTOB 3JICKTPOHHBIX YCTPOWCTB,
UX XapaKTePUCTUK U MPUHIHUIIOB (PYHKIIMOHUPOBAHHUSL.

K ocHOBHBIM 3a/1a4aM U3yuYeHHsI TUCIUILIHHBI CIEAYET OTHECTH MPUOOPETEHHE CTYICHTaMHU
MPAKTUYCCKUX HABBIKOB U yMeHHﬁ, H€06XOI[I/IMBIX AJId TIPUHATUSA TCEXHHUYCCKU TI'PAMOTHBIX U
00OCHOBAHHBIX PEIICHUH MPH HAIAKE M AKCIUTyaTalluH AIEKTPOHHBIX PAIMOTEXHUYECKIX MOIYJIeH
B Oyay1elt mpodeccuoHanbHOM NesITETbHOCTH.

OOyuenune mo muctuiuinHe «DU3NYecKHe OCHOBBI MHKPOXJICKTPOHHKH» HAIpaBJICHO Ha
(dbopMUpOBaHUE Y 00YUAFOIIUXCS CICAYIOIIUX KOMITETCHITUH:

Kox m nanmenoBanue NHankaTopbl 10CTHKEHUS HauMeHnoBanue noxaszareJs
KOMIIEeTEeHIIH I KOMIIETEeHI[UH OLleHHBaHUS
OIIK-2. Cnoco0Oed BoisiBiasats | MOIIK-2.1 ITonumaer 3HaTh:
€CTECTBEHHOHAYYHYO COBPEMEHHOE COCTOSIHUE TepMUHOIOTHIO, OCHOBHBIE
CYILIHOCTb IIPOOIIEM, obnactu orpesesieHus JIEKTPOHHOM
BO3HMKAIOIIUX B XOJI€ npodeccuoHaTbHON TEXHUKH, CYTh (PU3NIECKUX
npohecCHOHATBLHOM JIeSTCIIEHOCTH, MIPOLIECCOB, JICKAIINX B OCHOBE
JIeATEIIbHOCTH, U IPUMEHSTh NOIIK-2.2 OcyuiectBisieT MPUHIMIA JEHCTBUS
COOTBETCTBYOIIUN (PU3HKO- TIOHCK W MPEJICTABISACT ANEKTPOHHBIX
MaTeMaTHYECKHH anmapar Jyisl | aKTyaJIbHYI0 HHPOPMAIIMIO | MOJYIIPOBOJHUKOBBIX TPHOOPOB;
ux (popmanuzanuu, aHaIM3a U | O COCTOSTHUM MPEAMETHON CBOWCTBA Pa3IMYHbIX
MIPUHATHUS PEIICHUS obnacTy; MTOJTYTIPOBOTHUKOBBIX TTPHOOPOB
NOIIK-2.3 Paboraert c U UX XapaKTePUCTHUKHU;
MIEPCOHAILHBIM MIPUHITUTIBI CO3/TaHMS MOJIETIeH
KOMIIBIOTEPOM, B TOM YHCIIE | MOJYIPOBOJIHUKOBEIX TPHOOPOB
C TTaKeTaMHM MPUKIIATHBIX JUTSL peIIeHUs 3a/1a4
porpamm ass npogeccHoHaTbHON
MOJICITUPOBAHUS JIEeITEIBHOCTH.
du3ngeckux u YMmerh:
MaTeMaTUYECKHUX BriOupaTh 251eMEeHTHI
MPOIIECCOB C LIETBIO AJEKTPOHHBIX CXEM JIJIs
perieHus pelieHus TOCTaBJICHHOM 3a1a4H;

po(heCCHOHANBHBIX 33724, | aHATH3UPOBATH U OMUCHIBATH
(u3nyeckue mpoIecchl,
MIPOTEKAOIINE B
MOJTyIPOBOIHUKOBBIX MPHOOpax;
MPABWJIBHO HHTEPIIPETUPOBATH
SKCIIEPUMEHTAJIbHbIE JaHHbIE C
TEOPETUICCKUMH TTOJIOKCHUSIMH;
no0upaTh JUTEpaTypHBIE
VCTOYHUKH JJIS PEIICHUS 3a71a4
10 TeMaTUKE JTAHHON yueOHOM
JTUCIUIUTAHBL, UCIIOJIB30BaTh
KOMITBIOTEPHYIO TEXHHUKY MPH

0 OPMIICHHN OTUYETOB
nabopaTopHbIX paboT;
MOJICTTUPOBATH
MPUHIMIHATBHBIC DJIIEKTPOHHBIE




CXEMBI C IOMOUIBIO
KOMIIBIOTEPHOU TEXHUKU
Baanern:

Haspikamu
HKCHEPUMEHTAIBHOTO
UCCIICZIOBAaHMS XapaKTEPUCTHUK U
IIPaBUIIBHOTO BBIOOPA
MOJTYTIPOBOIHUKOBBIX MPHOOPOB;
crioco0amu ynpaBJIeHUs
3JIEKTPOHHBIMHU YCTPOMCTBAMU;
OCHOBHBIMH METOJJaMU
OpTaHU3aIMH CAMOCTOATEIBHOTO
00y4YeHMsI U CAMOKOHTPOJIS;
COBPEMEHHBIMU TEXHHYECKUMHU
CpeACTBaMU U
MH(POPMAIIMOHHBIMH
TEXHOJIOTHSIMU B
npodeccrnoHabHOM 00J1acTH;
IPUKJIAJHBIMUA IPOrpaMMaMu
IUISL PELICHUS] MH)KEHEPHBIX
3aJa4 AJIEKTPOHUKH U
MO/JICIIUPOBAHUS STIEKTPOHHBIX
cXeM

OIIK-4. CnocoGeH npoBOAUTH
9KCTIEPUMEHTAIBHBIC
HUCCICA0BAaHUA U BJIAJCTH
OCHOBHBIMH ITpUEMaMHU
00pabOTKHU U MPECTABICHUS
9KCTIEPUMEHTAIBHBIX JJAHHBIX

NOIIK-4.1 ITpumensier
OCHOBHBIE METO/IbI U
CpeICTBa MPOBEICHUS
IKCIIEPUMEHTAIBHBIX
UCCIIEA0BaHUI
NOIIK-4.2 Beibupaer

3¢ EKTUBHYIO METOJHUKY
AKCIIEPUMEHTAIBHBIX
UCCIIEA0BAaHUI
NOIIK-4.3 TTpoBoauT
IKCIIEPUMEHTAIILHBIC
UCCJIeIOBaHMUS,
oOpabatsiBaeT u
MPEJICTaBIISIET MTOJTyYCHHBIE
TaHHBIC

3HaTh:

OCHOBHBIE IPUHLIUIIBI
MIPOBEACHUS
HKCHEPUMEHTAIbHBIX U3MEPEHUN
(GU3NYECKUX BETUYNH PU
BBINOJIHEHUH J1a00paTOPHBIX
paboT M OCHOBHBIE IPUEMBI
aHaJn3a 3KCIIEPUMEHTAIbHBIX
JTAHHBIX.

Ymers:

TUTAHUPOBATh MTPOBEACHNE
HKCHEPUMEHTA IPHU BBIIIOJHEHUN
1a0b0paToOpHbIX paboT; BHIOMPATH
3 PEKTUBHYIO METOIUKY
U3MepeHus: PU3NIECKUX
BEJIMYUH.

Baagern:

HaBBbIKAMU IIPOBE/ICHUS
HKCIIEPUMEHTATBHBIX
HCCIIeZIOBAaHUM B paMKax
1abopaTOPHBIX padoT;
UCIOJIb30BAHUS OCHOBHBIX
prUeMOB 00pabOTKH
HKCHEPUMEHTAIbHBIX JAHHBIX U
OLIEHKH TIOTPEIIHOCTH
HW3MEpPEHHUM.




2 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JlucuurinHa OTHOCHUTCS K 00s13aTeNIbHOM yacTu 61oka b1 «/lucturinHbl (MOILYIIH )».

JvcuuninHa HeMmoCPeICTBEHHO CBSI3aHa CO CIIEYIOMMMU JuCUUIUIMHAMU U pakTukamu OOIT:

Briciias matemaTuka,

DnektponpeodpazoBarenbHbie ycTpoiictBa POC;
PanuoaBromaTtuka,

Paguomarepualibl 1 palMOKOMIIOHEHTHI;
Crangaptuzanus U yHU(DUKAIMS B MUKPOAJIEKTPOHUKE U PAAHUOTEXHHUKE;
CxeMOTeXHHUKa aHAJIOTOBBIX JJIEKTPOHHBIX YCTPOICTB;
dusuka;

XuMHus,

udposast 06paboTka CUTHAJIOB,

DNEKTPOHUKA;

OCHOBBI TEOpUH LIETIEH.

3 CTpyKTypa M cofep:KaHHe IUCHUILTHHBI
OO11ast TPyA0EMKOCTh JUCIUILIUHBI COCTaBIIsACT 4 3aueTHbie enquHuIbl (144 yaca).

3.1 Buabl yueOHoii paboThl U TPYA0EMKOCTH
(mo popmam oOyueHus)

3.1.1 Ounas popma oOydeHus

Ne Bua yue6Hoii paGoTh1 KoanuecTBo CemecTpbl
n/n 4acoB 4
1 | AyanTopHble 3aHATHS 72 72
B Tom uuce:
1.1 | Jlexuum 36 36
1.2 | Cemunapckue/pakTHUECKUE 3aHITH 18 18
1.3 | JlabopaTopHBIe 3aHATHS 18 18
2 | CamocTosiTeIbHAsI padoTa 72 72
B Tom uuce:
2.1 | IlogroroBka K 3amuTe 1a0OPaTOPHBIX 18 18
pabor
2.2 | [loaroroBka oT4€TOB MO JTa0OPATOPHBIM
18 18
pabotam
2.3 | Pabora ¢ KOHCIIEKTOM JIEKITUI 18 18
2.4 | BoimosnHeHue pacueTHO-TpaguuecKux padoT 18 18
2.5 | IlogroroBka K ’K3aMeHy 18 18
3 | [Ipome:xxyTOoUHasi aTTeCTAIUS
3auet/aud.3aueT/sK3aMeH DK3aMeH
Hroro 144 144




3.2 TemaTnueckuii NJIaH U3yYeHUS TUCIHUIIMHBI

(mo dopmam oOyueHus)

3.2.1 Ouynas popma o0ydeHus

TpynoeMKocTh, 4ac

AyautopHasi padoTa
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Paznen 1. ®uznyeckue 0CHOBBI
1 | paGoThI MOJYNPOBOIHMKOBBIX 7 2 0 0 0 5
npudopos.
11 Tema 1. DHepreTrueckue ypoBHU U 0,25 1
30HBI
12 Tema 2. IIpoBoaHuKH, 0,25 1
MOJYIPOBOJIHUKH U AUDICKTPUKHU
Tema 3. CoOcTBeHHas
1.3 | 27eKTpONPOBOAHOCTD 0,5 1
MIOJTYTIPOBOJTHUKOB
Tema 4. [IpumecHas
1.4 | 51eKTpONPOBOAHOCTH 0,5 1
MOJYIPOBOJIHUKOB
1.5 | Tema 5. DaexTpuyYeCcKre NEPEXOIb 0,5 1
5 Paznean 2. [lonynpoBoagHUKOBbIE 30 6 6 4 0 14
JTHOIBI
2.1 | Tema 1. O0wHMeE cBeneHNs 0 TUOAAX 1 2
2.2 | Tema 2. BoIpssMHATEIbHBIC JTHOIBI 1 2 2
2.3 | Tema 3. CnenuanabHble TUOMIBI 2 2 2
24 Tema 4. [Ipumenenue 2 6 3
MOJYIPOBOIHUKOBBIX JHOJIOB
3 Paznen 3. bunoasipabie 52 14 6 6 0 26
TPAH3UCTOPBI
Tema 1. CTpyKkTypa ¥ OCHOBHBIE
3.1 1 2
PEXHUMBI pabOThI
32 Tema 2. Ousznveckue mpoiecch B 2 5
' OUMOJIIPHOM TPAH3UCTOPE
33 Tema 3. CxemMbl BKJIFOUEHUS 2 5 5
TpaH3UCTOpa
Tema 4. CtaTnueckue
3.4 | XxapaKTepuCTHUKH OUITOISIPHOTO 2 2 2 4
TpPaH3UCTOpa
35 Tema 5. DKBUBAJICHTHBIE CXEMBI 1 5
TpPaH3UCTOpA
3.6 | Tema 6. Pexxumbl pabOThI TPAaH3UCTOPA 1 2 4
37 Tema 7. lunamudeckue 1 5 4
XapaKTEPUCTUKN TPAH3UCTOPA




38 Tema 8. Biustnue Temnepatypsl Ha 1 5
" | paboTy yCHJIMTENbHBIX KaCKaI0B
3.9 | Tema 9. CocTaBHO#M TpaH3UCTOP 1 2
3.10 Tema 10. ¥Ycunurenu nocTOSHHOTO 2 2 2
TOKa
4 | Pa3nen 4. IloseBble TPAH3UCTOPHI 31 6 6 4 0 15
41 Tema 1. [ToneBoii TpaH3UCTOP C 1 2 3
' YIPaBJBSIOIUM p—N-IIEPEX010M
47 Tema 2. Cxembl BKIIOYEHUS TTOJIEBBIX 1 4 6
TPaH3UCTOPOB
Tema 3. Cratuueckue
4.3 | XapaKTepUCTUKHU MOJIEBBIX 1 2 3
TPaH3UCTOPOB
44 Tema 4. [ToneBbie TPAH3UCTOPHI C 3 2 3
M30JIMPOBAaHHBIM 3aTBOPOM
5 | Paznen 5. Tupucropsbl 16 4 0 4 0 8
5.1 | Tema 1. JIuHuCTOpBI 1 2 2
5.2 | Tema 2. TproaHbIe THPUCTOPHI 1 2 2
5.3 | Tema 3. CUMMETpHUYHBIC THPUCTOPHI 1 2
5.4 | Tema 4. IIpumMeHeHUE TUPUCTOPOB 1 2
6 Paznen 6. Onro3/1eKTPOHHBbIE 8 4 0 0 0 4
npuodopsI
6.1 | Tema 1. UngukaTopHbIe MPUOOPHI 1 1
Tema 2. ®oTORNEKTPUYECKHUE
6.2 | mpuOOpPHI Ha OCHOBE BHEIIHETO 1 1
dororddekra
Tema 3. DoTO3IEKTPUYECKHE
6.3 | mpubOpbI HA OCHOBE BHYTPEHHETO 1 1
dboTorddexra
6.4 Tema éul OnrTosaeKTpOHHbBIE 1 1
YCTPOWCTBA.
Hroro | 144 36 18 18 0 72

3.3 CoaepixaHue IMCUHIITTHHBI

Pazgen 1. ®usnyeckne 0CHOBBI Pa0OTHI NMOJYNIPOBOAHUKOBBIX PUOOPOB.

Ponb 1 MECTO 3JIEKTPOHUKH B COBPEMEHHOM AIIEKTPOTEXHUKE U IeKTpodHepreTuke. Kparkue
CBEJICHUSI O TEOpUH cTpoeHus: aToMa COOCTBEHHAsI 3JIEKTPOHHAS U JIbIPOYHAs AJIEKTPOIPOBOIHOCTD.
HpeiidoBeiii Tok. IlpumecHass 3JIEKTpONMPOBOIHOCTh MONMymnpoBogHuKa. Juddysus HocuTenei
3apsga B TOJNYINPOBOAHMKAX. ODJEKTPUUECKHUE NEPEXOJbl: p-N-EpEexoj; MEPexo] «MeTaml —
MOJIYIIPOBOJIHUK»; TEPEXOA MEXAY IOJIYNPOBOAHUKAMH OJHOTO THIIA 3JIEKTPONPOBOJUMOCTH,
OTJIMYAIOIIKECS PA3JIMYHON KOHIEHTPALIMEN IIPUMECEH, TeTePOIIePEXO0IbI.

Paznen 2. [loaynpoBogHNKOBBIE IHObI

BonbT-amnepnast XapaKTepUCTHKA MOJIyIPOBOJIHUKOBOT'O JMoJ1a. EmkocTh
MOJIYIIPOBOJIHUKOBOTO ~ [M0jAa. TemmeparypHble CBOMCTBA  IOJYIPOBOJHUKOBBIX  JTHOJOB.
BreimpsiMuTensHble AMOABI, WMITYJIbCHBIE JHOMABI, CTAOWIMTPOHBI, BAapUKANbl, TYHHEIbHBIC H
oOpaiieHHble 1uobl. CTaTuyecKkue U AMHaMUYecKue mapaMerpsl AuoAoB. [IpumeHenune 1uoaoB B
BHIMIPSIMUTEIBHBIX ~ ycTpoiicTBax. OpnHodazHas OJHOMONYNEPUOAHAS CXEMa BBIIPSMIICHHUS.
JIByxmonyneproHasi cxema BBIIPSAMIIEHUS CO CpeaHei Toukoil. OmHodasHas MOCTOBas cCxeMma.
[TapameTpudeckuii CTaOMIN3AaTOP HAMIPSKEHHUS.

Pa3nes 3. bunoJsipabie TPaH3MCTOPHI



bunonspHbIA  TpPaH3UCTOpP: YCTPONCTBO, MPHUHIUI JIEUCTBHS, OCHOBHBIC (DHU3HUYECKHE
nporeccel. Cxema ¢ oOmieit 6a3oii. Cxema ¢ o0muM 3MHUTTEPoM. Cxema ¢ OOIIMM KOJIIEKTOPOM.
Cratnueckue XapaKTepUCTHUKH ISl CXeMbl ¢ o0miei 6azoi. CTaTHYeCKHe XapaKTEPUCTHKH IS
CXEMBI C OOIIMM SMUTTEPOM. DKBHUBAJICHTHBIC CXEMBI 3aMELICHUS TPaH3UCTOpa. PexuMbl paboThI
OUIIOJIIPHOTO TpaH3UCTOpa. BiusHue TemmepaTypbl Ha paboTy TpaH3ucTopa. JlMHaMudeckue
XapaKTepUCTUKU TpaH3ucTtopa. Cxempl cMelleHMs paboyeil TOuku TpaH3ucTopa. YacToTHbIE
cBoiicTBa TpaH3ucTopoB. CoctaBHOM TpaH3ucTop. JAuddepenmansabie yeunureau. OneparnuoHHbIH
ycwintenb. OCHOBHBIE CXEMbI Ha ONIEPALIMOHHBIX YCHUIIUTEISX.

Pa3nea 4. IlosieBble TPAH3UCTOPBI

[TosieBble TpaH3UCTOPHI (C YIPABISIOIIKUM P-N-IIEPEXOOM, C U30JUPOBAHHBIM 3aTBOPOM CO
BCTPOCHHBIM KaHAJIOM M C MHIYLUPOBAaHHBIM KaHAJIOM): IPUHIMII JAEHCTBUS, NapameTpsl,
xapakrepuctuku. CpaBHenne M/II- u OunonsipHOro TpaH3ucTOpa: (U3MYECKHE CBOMCTBAa W
ocobeHHOCTH. OCHOBHBIE TapaMeTPhl NOJIEBBIX TPAH3UCTOPOB.

Paszgea S. Tupucropsl

VYCTpoiicTBO M NPUHIMI JAEHCTBUS JAWHUCTOPAa U TUPHCTOPA, OCHOBHBIE XapPAKTEPUCTUKH.
EcrecTBeHHas U mpuHyauTenbHas KoMMmyTanusi THpUcTopoB. GTO-TupucTopsl: ¢pusuka mporecca
BKJIOYEHUS U BBIKIIOUeHUs. CuMucTopsl. [IpiMeHeHus: THPUCTOPOB B CHIIOBBIX CXEMax.

Pasnen 6. OnrodneKTpoHHbIE PUOOPHI

Wnnukatopueie  npubopsl  (kinaccupukanus, — OPUHOUN  JeHCTBHS). OcHoBBI
¢dorosnexTponuku. I[Ipubopsl ¢ BHemHUM (oTodhdeKkToM: (OTOIEMEHT, (POTOIIEKTPOHHBIH
yMHOKuUTENb. [[puHIun 1eicTBuUs, XapaKTepUCTHKH, TapaMeTphl, 001acTh npuMenenus. [Ipudopsl ¢
BHYTpeHHUM (poTorddexToM: GoTope3ucTopsl, PoToaU0bl, HOTOTPAHZUCTOPHI, (POTOTUPUCTOPHI.
OneMEHTBl ONTO3JIEKTPOHUKH: CBETOM3IyYarolue MpuOOpbl, ONTHYECKHUE KaHajbl, NMPUEMHUKU
CBETa, ONTPOHBI — MPHUHIMII JACHCTBUS, OCHOBHBIE MapaMeTpPbl, XapaKTEPUCTHUKH M OCOOEHHOCTHU
PUMEHEHUS.

3.4 TeMmaTnKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH

3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS

[IpakTnueckoe 3anarue 1. PacyeT 0AHONOIYIEPUOTHON CXEMBI BBIIPSAMIICHUS

[IpakTnueckoe 3ansTue 2. Pacuer qByXnoaynepHogHON MOCTOBOM CXEMBI BBIITPSIMIIEHUS

[IpakTuyeckoe 3ansaTHe 3. PacueT mapaMeTpuyeckoro crabuinzaropa

[Ipaktrueckoe 3anstue 4. ['padoaHaIUTUUECKII METOJT pacdeTa CTaTUYECKUX
XapaKTEePUCTHK OUTOISPHOTO TPAH3UCTOPA.

[IpakTuueckoe 3anarue 5. Pacyer nmonoxxkenus paboudeid Touku (peKUMOB pabOTHI)
OUIIONIIPHOTO TPAH3HCTOPA.

[IpakTrueckoe 3aHsTHE 6. PacueT TuHAMUYECKHUX XapaKTEPUCTHK OUTOISIPHOTO
TpaH3MUCTOpA.

[IpakTuueckoe 3anarue 7. Pacyer ycunurens Ha 6a3e M0OJIeBOro TpaH3UCTOpa ¢
YIPaBJISIONUM P-N EPEX010M, BKIFOUEHHOTO [0 CXeMe C OOLIM UCTOKOM.

[IpakTuueckoe 3anarue 8. Pacuer ycunurens Ha 6a3e MOJIEBOro TPaH3UCTOPa C
U30JIUPOBAHHBIM 3aTBOPOM CO BCTPOEHHBIM KaHAJIOM, BKIFOUEHHOT'O TI0 CXeMe ¢ OOIIUM UCTOKOM.

[IpakTuueckoe 3anarue 9. Pacuer ycunurens Ha 6a3e MOJI€BOro TpaH3UCTOpa C
U30JIMPOBAHHBIM 3aTBOPOM C MHAYIIMPOBAHHBIM KaHAJIOM, BKIFOUEHHOTO IO CXeMe C OOLIIM
HCTOKOM.

3.4.2 JlabopaTopHbIe 3aHITHS

JlabGopaTtopHoe 3anstue 1-2. MccnenoBanue morylpoBOIHUKOBBIX JHOIOB M OJTHO(hA3HBIX
HEYIPABJISIEMBIX BBIITPSIMUTEICH.
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JlabopaTtopHoe 3anstue 3. MccnenoBanue XxapakTepruCTHK OUTIOSIPHOTO TPAH3UCTOPA,
BKJIFOUCHHOI'O I10 CXEMCEC C 06H_II/IM OMUTTCPOM

JlabGopaTtopHoe 3anstue 4-5. MccnenoBanue KIIOUEBOro pexxumMa paboThl TpaH3UCTOPA.

JlaGopatopHnoe 3ansTue 6. VccienoBanue cTaTHUECKUX XapaKTEPUCTUK MOJICBOTO
TPaH3UCTOPA C YIPABJISIOLUIUM P-N MEPEXOI0M.

JlaboparopHoe 3aHsTHE 7. MccnenoBaHne CTaTHYECKUX XapAKTEPUCTUK MOJIEBOTO
TPAH3UCTOPA C U30JIMPOBAHHBIM 3aTBOPOB (CO BCTPOSHHBIM KaHAJIOM, C MHAYIIUPOBAHHBIM
KaHaJIOM).

Jlaboparopnoe 3anste 8-9. Mccnenopanue paboThl TUPUCTOPA U OJHO(AZHBIX MOTY
YIIPAaBJISIEMBIX BBIIPSIMUTEICH.

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBbIX PadoT)

He npengycmorpensr

4 Y4yeOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0ecieueHne

4.1 HopmatuBHbie 10KyMeHTbI 1 OCTbI
He npenycmoTtpensl
4.2 OcHoBHasi IuTEpaTypa

1. MukymuH, A. B. ®usndeckre 0CHOBBI 31eKTpoHUKH / A. B. Mukymmsa. — CaHkT-
[TetepOypr : Jlanb, 2023. — 148 c. — ISBN 978-5-507-45544-7. — Tekcr : anekTpoHHbI# // JlaHb :
aNEeKTPOHHO-OnbIMoTeynas cuctema. — URL: https://e.lanbook.com/book/311846.

2. CmupHOB, 0. A. ®usnyeckne 0CHOBBI dEKTPOHUKH : yueOHoe mocodue / FO. A.
Cwmupnos, C. B. Coxkonos, E. B. Tutos. — 2-e uzn., ucnp. — Cankr-IletepOypr : Jlans, 2022. —
560 c. — ISBN 978-5-8114-1369-0. — Texkcr : anekTpoHHbIH // JIaHb : 3JeKTPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/211208.

3. Arees, . M. ®u3nueckre OCHOBBI 3JIEKTPOHUKH W HAHOAJIEKTPOHHKH : yaeOHOE TTocoOue
/ . M. AreeB. — Cankrt-IlerepOypr : Jlans, 2020. — 324 c. — ISBN 978-5-8114-4081-8. —
Tekcr : anexTpoHHbIH // JlaHb : 2MeKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/131007.

4. UrnatoB, A. H. OcHoBBI 251eKTpOHHKH : yueOHoe nocobue / A. H. Urnaros, B. JI.
CaBunbix, H. E. ®ageea. — Bonorna : Ungpa-Umxenepus, 2022. — 560 c. — ISBN 978-5-9729-
1059-5. — Tekcr : anekTpoHHBIH // JlaHb : anekTpoHHO-OnOmMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/282137.

4.3 lonoJHUTEIbHAS JTUTEPATypPa

1. Cokomog, C. B. Dnekrponuka : yueoHoe nmocodue / C. B. Cokonos, E. B. Tutos ; mox
penakmueii C. B. Cokonoa. — Mocksa : ['opsiuas iuaus-Tenekom, 2017. — 204 c. — ISBN 978-
5-9912-0344-9. — Texcr : anekTpoHHbIH // JlaHb : 35ekTpoHHO-O0nbnoTeunas cucrema. — URL:
https://e.lanbook.com/book/111101.

2. Apuctos, A. B. ®uznueckue 0CHOBBI 31eKTpoHUKU. COOPHUK 3a7a4 U TPUMEPHI UX
pewieHus : yueOHo-MeToauueckoe nocodue / A. B. Apucros, B. I1. [TetpoBuu. — Tomck : TITY,
2015. — 100 c. — Texkcr : anexTpoHHbIH // JlaHb : 3eKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/82842.
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3. Konprios, I'. V. ®usnka mosrynmpoBOIHUKOBBIX TPHOOpOB. Pacuer mapamerpor
ounosnsipHbIX TpubopoB. CoopHUK 3a1au : yuebHoe nocobue / I'. Y. Konbuos, C. U. Aunenko, M.
H. OpnoBa. — Mocksa : MUCHC, 2012. — 78 ¢. — ISBN 978-5-87623-533-6. — TexkcrT :
ANIeKTPOHHBIH // JlaHb : 3neKkTpoHHO-OnbnuoTeunas cucrema. — URL:
https://e.lanbook.com/book/47460.

4. Kpaitauii, B. . OcHoBBI 251eKTpOHUKH : yueOHoe mocodue / B. U. Kpaiinmii, A. H.
CeménoB. — Mocksa : MI'TY um. H.D. baymana, 2019. — 72 ¢. — ISBN 978-5-7038-5270-5. —
Texcr : anexkTpoHHsIi // JlaHb : 31eKTpoHHO-OMbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/205661.

4.4 JneKTpOHHBIE 00pPa30BaTeIbHbIE PECyPChI
He npenycmotpeno

4.5 JInueH3M0HHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoOe
odecreuenue

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

4.6 CoBpemMeHHbIe MPO(ecCHOHATbHBIE 0a3bI IAHHBIX M HHPOPMAIIMOHHBIE
CIIPABOYHbIEC CHCTEMbI

1. EmnHoe OKHO JTocTyma K 00pa3oBaTelibHbIM pecypcam DenepanbHbIil mopTa
http://window.edu.ru

2. KommbrotepHbie HHGOPMAIIMOHHO-TIPAaBOBBIE cuCTeMbl « KOHCYIbTaHT»
http://www.consultant.ru, «I"apaaT» http://www.garant.ru

3. Hayunas snextponHast Oubiauoreka http://www.elibrary.ru

4. Poccuiickast rocyaapcTBeHHas Oubnuoreka http://www.rsl.ru

5. ObC «YHuBepcurerckas o6udimoTeka oniaita» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecneueHne

1. KoMITbIOTEpHBII KITacC ¢ MPeIyCTaHOBIECHHBIM MTPOrPAMMHBIM 00€CTIEYeHHEM, YKa3aHHBIM
B II. 4.5, MyIbTHMeINITHOE 000pYJOBaHHE (ITPOEKTOP, MEPCOHANBHBINA KOMIBIOTEP NPENOIaBaTENs).

2. Crienmanu3upoBaHHas ay IUTOPHS U1l IpoBeieHHs TabopaTopHbIX paboT. O6opyaoBaHue
U anmaparypa: OoCHuuIorpadsl, KOMIDIEKT THIIOBOTO JiabopaTopHOro obOopyaoBaHHs "OCHOBBI
anekTpoHuku"; OD1-C-P (cTeH10BOE UCTIOTHEHHE, pPyUYHasi BEpCus).

3. AyauTopus AN NEKIMOHHBIX, MPaKTHYeCKHX 3aHATHH. OOOpyJoBaHME M ammaparypa:
ayJIUTOpPHAs JI0CKa, BO3MOKHOCTh HCIIOJIb30BaHHUS MYJIbTUMEIUITHOTO KOMILIEKCA.

6 MeToauyeckue peKOMeHIAIUT

6.1 MeToanuyeckue peKoMeHIallUM IS MIPenoaaBaTeis M0 OpraHu3anuu
o0yueHus

Ha nepBoM 3aHATHM MO AUCLUUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYAEHTOB C MOPSAKOM €€
u3ydeHus (TeMaMu Kypca, (hopMamMu 3aHITHH, TEKYIIETO W MMPOMEXYTOYHOTO KOHTPOJISI), PACKPBITh
MECTO U POJIb JUCLMIUIMHBI B CUCTEME HAyK, €€ IMPAKTUYECKOE 3HAUYECHHE, TOBECTU 10 CTYACHTOB
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TpeOoBaHus K (popMe OTUETHOCTH M NPHUMEHEHHS BUAOB KOHTpoOJiA. Beinatorcs 3amaHust is
MOATOTOBKHU K MPAKTUUYECKUM U CEMUHAPCKUM 3aHSATHUSIM.

[Ipu noaroroBke K 1a00pPaTOPHBIM U MPAKTUYECKUM pabOTaM IO MEPEYHIO OOBSIBICHHBIX TEM
MpernoAaBaTeNlio HeOOXOIUMO YTOUHUTh IUIAH WX TPOBEACHHS, MPOAYMaTh (POPMYITHPOBKH H
coJlep’KaHHEe Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJE€HHE, O3HAKOMHUTHCS C IEpeuHEM
TEMaTUYECKUX BOIIPOCOB.

B xonme pabGoTbl BO BCTYHNHUTENBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMBI
paboThI, OIPEAETUTD MOPAIOK €€ MPOBEACHUS, BpeMs Ha 00CYKJIEHHE KaKA0ro yueOHOro BOIpoca.
[Tpumensist GpOHTANBHBIN OMPOC AATh BO3MOKHOCTD BBICTYIIUTh BCEM CTYI€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHATHH.

B 3akimounTenbHO# yacTu paboThI ClIEAyeT MOABECTH €€ UTOTH: AaTh OLEHKY BBICTYIUICHHM
KQXJIOTO CTYJICHTa U y4eOHOU rpynibl B 11€JI0M. PacKpbITh MONT0KUTEIbHBIE CTOPOHBI U HEOCTATKHU
MIPOBEJICHHON J1abopaTopHOU paboThl. OTBETUTH HA BOIPOCHI CTYJEHTOB. BbinaTe 3amaHus amis
CaMOCTOSITENIBHOM paOOThI 110 MOATOTOBKE K CJIEAYIOIIEMY 3aHATHIO.

Mertonuka mnpenojaBaHus IUCHUIUIMHBI «Du3nueckre OCHOBBI MHKPOAJIEKTPOHHUKUY U
peanu3anus KOMIETEHTHOCTHOTO MOAXOJa B  U3JIOXKEHUM U BOCIPUATHUM  Marepuaia
MpelyCMaTpUBAET MCIOJIB30BAaHUE CIEAYIOUIMX AKTHUBHBIX M HMHTEPAKTUBHBIX ()OPM IMPOBEICHUS
TPYNIOBBIX, UHAUBUAYAIbHBIX, ayJUTOPHBIX 3aHITHI B COYETAHHH C BHEAYJUTOPHOU paboToil ¢
1eabpo0 GopMUpOBaHUS U Pa3BUTHS MPO(HECCUOHATBLHBIX HABBIKOB 00YYarOIINXCS:

— MOJITOTOBKA K BBIIIOJIHEHUIO U 3aIIUTa MPAKTUUECKHUX U J1a00paTOPHBIX paboT C MOMOIIBIO
CHEIHAIM3UPOBAHHOIO ITPOIPAMMHOT0 O0EeCTIeUeHus;

— 3allUTa U UHIUBUAYaIbHOE OOCYXJICHHE BBIMOJIHSAEMBIX 3TAlOB pacuyeTHO-rpaduuecKux
pabor;

— TeXHOJIOTUH aHaTN3a CUTYAIUil ISl aKTUBHOTO 00YUY€eHUSsI, KOTOPbIE MO3BOJISIOT CTYIEHTaM
COCIMHUTH TEOPUIO U MPAKTHKY, TPEICTABUTH TPUMEPHI MPUHUMACMBIX PEIICHUH 1 UX MOCIICICTBUH,
JEMOHCTPUPOBATH PA3IMYHBIC TO3UIINU, POPMHUPOBATH HABBIKK OIICHKH aJbTePHATUBHBIX BAPUAHTOB
B BEPOSITHOCTHBIX YCIIOBHUSX.

OOyueHue 1Mo TUCIUIUIMHE BEACTCS C MPUMEHEHUEM TPAJAUIIMOHHBIX MOTOKOBO-TPYMITOBBIX
nH(})OPMAITMOHHO-TEIEKOMMYHUKAITMOHHBIX TeXHOJOTHH. [Ipu ocymiecTBiIeHNN 00pa30BaTEIHLHOTO
mpoliecca Mo AUCHUIIHHE UCTIONB3YIOTCS CIeAyIoNe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIHOHHBIC
TEXHOJIOTHH: TIPE3EHTAIIMU C IPUMEHEHUEM TTpoeKTopa U mporpammel PowerPoint.

6.2 MeToanueckue yKa3aHus J1Jis1 00y4AIOIIUXCS 10 OCBOCHH IO TUCIHUNIITHHBI

CamocTosTenpHas paboTa CTYJCHTOB HaNpaBlieHa HAa PEIICHUE CIICTYIOINX 3a/1a4:

CamocrosiTenbHass paboTa SIBIASETCS OJAHUM U3 BHUAOB YyueOHBIX 3aHsaTuid. Llems
CaMOCTOSITENILHON PabOThl — MPAKTUYECKOE CAMOCTOSTEILHOE TMOJNyYEeHHUE CTYJCHTAaMH HABBIKOB
paboTHI B MPOTpaMMeE MaTEMaTHIECKOTO MOJICIIUPOBAHUS, PACCMAaTPUBAEMBIX B ITPOIIECCE U3YyUCHHS
JIVCITATIIINHEI.

AynuTopHas caMOCTOsITeIbHas paboTa Mo JUCIMIUIMHE BBIOTHSAETCS Ha YICOHBIX 3aHATHSIX
MO/ HEMTOCPEACTBEHHBIM PYKOBOJCTBOM MPENOIABATENS U M0 €ro 3aJaHHIO.

BraeaynutopHas camocrosiTebHas paboTa  BBIMONHSAETCS CTYACHTOM IO 3aJaHUIO
mperoaaBaTesis, Ho 0e3 ero HeIoCPEICTBEHHOTO YIaCTHSI.

3aoauu camocmoamenbHoll padomel cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSITEIbHON Y4eOHON paboThI;

- OCBOCHHUE COJIEP’KaHUS JUCLMILIIUHBL;

- yriryOJieHre CoepKaHUs U OCO3HAHUE OCHOBHBIX MOHATHH AMCLUUIUINHBL

- IICTIOJTb30BaHKE MaTepraia, COOPAaHHOTO U MOJTYYSHHOTO B X0/ CAMOCTOSTEIIbHBIX 3aHATHIHA
U1 3 PEKTUBHOMN MOATOTOBKH K 3K3aMEHY.

Buowt éneayoumopnoii camocmosamenvnoi pabomoi:
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- CAaMOCTOATEJIBHOE U3yUYEHHUE OTJIEJIbHBIX TEM AUCHUILINHBI;

- BBITIOJIHEHUE PacyeTHO-rpauIeckux padort;

- IOJITOTOBKA K J1a00paTOPHBIM U MPAKTUYECKUM 3aHATUSAM;

- oopMIIEHHE OTYETOB MO BBINOJHEHHBIM JIAOOPAaTOPHBIM paboTaM W IMOATOTOBKA K HX
3alInTe;

J171s1 BBIIOJTHEHUS JII0OO0T0 BHJIA CAMOCTOSITEIbHOM paboThl HEOOXOIMMO IIPOUTH CIIe Ty IOIINE
STalbl:

- OTIpEJIeICHUE 1IETH CAMOCTOATEIbHOU PadoTHI;

- KOHKpETHU3alys 103HaBaTeIbHOM 3a/1a4H;

- CAaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BBIOOp aJIeKBaTHOIO crioco0a JIeHCTBUS, BEAYILEro K peIIeHUIO 3a1a4H;

- TUIAHUPOBaHKE PaOOTHI (CAMOCTOSATEIHPHON I C TTIOMOIIBIO ITPETIOIaBATEIS ) HAJl 3a/IaHUEM;

- OCYILIECTBJIEHHME B IPOLIECCE BBIIOJHEHHUS CAMOCTOSTEIbHOH pPabOThl CaMOKOHTPOJIS
(MTPOMEXXYTOYHOTO M KOHEYHOT0) Pe3yJIbTATOB PadOThI M KOPPEKTUPOBKA BBITOTHEHHS PAOOTHI;

- pednekcus;

- Ipe3eHTaIus padoThI.

7 @oH] OLIEHOYHBIX CPEICTB

B mpornecce 00y4ueHHs HCTIONB3YIOTCS CIEAYIONINE OLEHOYHBIE (POPMBI CaMOCTOSTETBHOM
paloThI CTYICHTOB, OLIEHOYHBIE CPEJCTBA TEKYIETO KOHTPOJIS YCIEBAEMOCTH U IPOMEXKYTOUHBIX
aTTeCTalluu:

- 3al1KUTa JJabOpPaTOPHBIX paboT;

- BBIIOJIHEHHE U 3alIUTa pacueTHO-Tpaduyeckux padborT;

- HK3aMEHBI.

OrieHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJISI yCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE
3aJIaHusI 110 TIPAKTUYECKUM padoTaM MHANBUIAYAITBHO I KaXKI0T0 00y4aromerocs.

B pesynbrare ocBOeHUS AUCHUIUIHHBI (MOAYJIS) GOPMHUPYIOTCS CIEAYIONINE KOMIETSHIINN:

Ko
A Hal/[MeHOBaHl/le KOMIIETCHIIUN BI)IHyCKHI/[Ka
KOMIIETeHIINH
CriocoOeH BBISBIIATh €CTECTBEHHOHAYUYHYIO CYITHOCTB IPOOJIEM,
OIIK-2 BO3HUKAIOIIHUX B X0J1€ MPO(hecCHOHANLHOM IeATEeTbHOCTH, U TPHUMEHSTh

COOTBETCTBYIOLIMH (hr3MKO-MaTeMaTHUECKUI annapaT Ui ux
dbopmanuzanum, aHaIu3a | MPUHATUS PEIICHUS

Crnioco6eH mpoBOAUTH SKCIIEPUMEHTATIBLHBIE UCCIIEIOBAHUS U BIIAJIETh
OIIK-4. OCHOBHBIMH ITPHEMaMH 00paOOTKHU U TIPEICTABICHUS YKCIICPUMEHTATBHBIX
JaHHBIX
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7.1 MeToabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00y4eHUs!

IlepeyeHb OLIEHOYHBIX CPEACTB MO AUCHHUILINHE «DPH3HYeCKHe 0CHOBBI
MHKPO3JIEKTPOHHKID)

/11

Bun xonTpons
pe3yJIbTaTOB
o0y4eHus

HanmeHnoBanue
KOHTPOJIS
pe3yJIbTaToB
o0yueHus

KpaTkast xapakrepucTHKa KOHTPOJIS pe3yIbTaToB
0o0yueHus

Texymuin

JlaGopaTopHas
paborta

JlaGopaTopHas paboTa BBINOIHAETCS UHIAUBUYaIbHO
KaXIbIM cTyneHTOM. OQOpMIIEHHBII OTYET CTYACHT
ClaeT IperojaBaTeNIl0 Ha IIPOBEPKY B 3apaHee
yCTaHOBJICHHBIN CpOK. IIpu nmpoBepke npenogasaresb
OLIEHUBAEeT KayecTBO O(OPMIIEHUS, IPABUIbLHOCTh
pacueToB W BBIBOAOB. K 3ammre nabopartopHOi
pabOThl  JIONMYCKAlTCSl  CTYJEHTBI, KOTOpbIE
BBIMIOJIHWIA  paboOTy, O(OPMHIM B COOTBETCTBUHU C
TpeOOBaHUSMU OTYET O JA0OpaTOpHOW paboTe U
MpeJoCTaBMWIIM ero K 3ammre. Kaxaomy cryaeHty
3ajjaeTcs HE MeHee 3-X BONPOCOB Ha TeMy
mabopatopHoii paboTel. Jlajgee MpPOBOIUTCS 3amuTa
OT4YeTa KaXAbIM CTYIEHTOM HHIUBUAYAJIBHO B
(dopmare "Bonpoc-oTBet" (3a1ar0TCs 3 BOnpoca).

Texymun

PacuetHo-
rpadudeckas
paborta

OOyuaronuiics B TeUEHHUE CEMECTpa CaMOCTOSATEIbHO
BEITIONHSET PsJ pacdyeTHO-rpaduueckux paboT To
TeMe pasnena. llpu mpoBepke mpenojgaBaTeNb
OIICHUBAET KadyeCTBO OGMOPMIICHUS, TMPABUIHLHOCTh
jpacueToB W BbIBOJOB. Jlasee MpoOBOIUTCS 3alIuTa
pacdeTHO-TpaduuecKkoil padOThl Ka)XJIOTrO CTyIeHTa
WHIWBHIyalbHO B ¢opmare  "Bompoc-oTBer"
(3amatorcst 3 Bompoca).

[IpomexxyTouHbIN

DK3aMeH

IIpomesxyTouHas arTectaius o0yyaromuxcs B popme
PK3aMEHa MPOBOAUTCS IO PEe3yJIbTaTaM BBINOJIHEHUS
BCEX BMJOB Yy4eOHON paboOThl, NPELyCMOTPEHHBIX
y4EOHBIM TJIAHOM TI0 JAHHOW UCHUIUTHHE (MOIYJIIO),
pU  3TOM YYMTBHIBAIOTCA PE3yJIbTaThl TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH B TeueHHe cemecTpa. OleHka
CTETEHHU JOCTHXKEHUSI 00yUYaIOUIMMHUCS TJIAaHUPYEMBIX
[PE3yNBTaTOB OOydYEHHUs IO JUCIUILIMHE (MOIYJIIO)
MPOBOJIUTCS MperojiaBaTesneM, BeAyIUM 3aHIATUS 110
UCHUILIMHE (MOJYJII0) METOAOM 3KCIIEPTHOM OLIEHKH.
[lo wrToramMm mNpOMEXyTOYHOM aTTeCTalud IO
MUCHMIUIMHE  (MOAYJI0)  BBICTABJISIETCS  OLIEHKA
(OTJIMYHOY», «XOPOILIO», «YyIOBIETBOPUTEIHHO» WU
«(HEYZOBJIETBOPUTEIILHOY.

JK3aMeH INPOBOJUTCS B yCTHOU dopme. B ayauropun
HAXOJUTCS MPEToAaBaTeNb U He Oosiee 5 4eTOBeK u3
qrcia CTyIeHTOB. Bo BpeMs mpoBeieHus SK3aMeHa

CTO YYACTHUKAM 3anpeuracTcda MUMCTD IMPU cebe u
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(120 muHyT).

MCIIOJTh30BaTh CPEACTBA CBSA3H (COTOBBIC TeNe(OHBI,
MUKpO(hOHBI 1 TIp.). CTyIeHTY BbIIaeTcs OUJIeT ¢
Tpems Bonpocamu. KoandecTBO JOMONMHUTEIBHBIX
BONPOCOB — He Oojee AByx. KonnyecTBo
TOTIOTHUTEIBHBIX BOIIPOCOB 3aBUCHT OT ITOJTHOTHI
OTBETa CTyJIeHTa. T TeNbHOCTD IK3aMeHa 2 yaca

K nmpomexyTo4HOM aTTecTanuu J10IyCKatTCs TOJIBKO
CTYJEHTHI, BBIIIOJIHUBILIE BCE BUABI yUeOHON
PaboTBhI, IPEyCMOTPEHHBIE paboYeii mporpamMmoi 1o
nucuuinHe «dusnyeckre 0CHOBBI
MUKPO3JIEKTPOHUKI (BBIITOJIHUIN U YCHEIIHO
3aIUTHIN 1a00paTOpHbIE, KOHTPOJIbHBIE PAOOTHI U
acueTHO-rpaduueckue paboThI)

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yYeHUs

[Tokazarenem olleHMBaHMSI KOMIIETEHIIMH Ha pa3IMYHbIX ATanax uX GOPMUPOBAHUS SIBIISIETCS

JTOCTHKEHHE 00yYaroIMMHUCS IIJIAHUPYEMbIX PE3yJIbTaTOB 00yUYeHUS MO AUCHUILTHHE (MOAYIIIO).

Kpurtepuu oneHuBanus

Iloka3zarennb > 3 4 5
3HATh: OO0yuaromuiics OOyuaromuiics OOyuaromuiics OO0yuaromuiics
- TepmuHoOTHIO, JIEMOHCTPUPYET JIEMOHCTPUPYET JI€MOHCTPHUPYET JIEMOHCTPHUPYET
OCHOBHBIE MIOJTHOE OTCYTCTBHE HETIOTHOE JaCTHYHOE TIOJTHOE
OIpEeNEIeHUs WA HEOCTaTOYHOE COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
3JIEKTPOHHOU COOTBETCTBHE CJEeYIOUINX 3HaHUM: CIIEIyIOIIMX 3HAHUM: CIEeYIOUINX 3HaHUM:
TEXHUKH; CYTh CIEYIOUINX 3HAHUMU: - Tepmunonoruto, - Tepmunonoruto, - Tepmunonoruto,
¢dusmuecKux - TepmuHOIOTHIO, OCHOBHBIE OCHOBHBIE OCHOBHBIE
MPOIIECCOB, JIEKAIUX | OCHOBHBIC oTpeseIeHus oTIpeieIeHus ornpeseIeHus
B OCHOBE IIPUHIUIIA OIIPEEIICHU 3NEKTPOHHOU 3JIEKTPOHHOU 3EKTPOHHOU
JIEUCTBUSA 3JIEKTPOHHOU TEXHUKH; CYTh TEXHHUKH; CYyTh TEXHUKH; CYTh
SNEKTPOHHBIX TEXHUKH; CYTh (usnueckux (bu3UecKuX (usnueckux
MOJYIPOBOTHUKOBBIX | (DPM3MUYECKUX MPOLIECCOB, JEXKAIUX | MPOIECCOB, JEkKAIUX | MPOLECCOB,
pubOpOB; CBOMCTBA MPOLIECCOB, JEXKAIUX | B OCHOBE NIPUHIUMA B OCHOBE NPUHIUIA JISKAIIUX B OCHOBE
Pas3IUIHBIX B OCHOBE ITPUHINIIA JeHCTBHA JeUCTBHS NpUHINTIA AEHCTBUS
MOJTyTIPOBOJHUKOBBIX | JEHCTBUSA SIEKTPOHHBIX JNEKTPOHHBIX JNEKTPOHHBIX
prdOpPOB 1 UX IIEKTPOHHBIX MOJTYPOBOJHUKOBBIX | TOJyIPOBOAHUKOBBIX | TOJYMPOBOJAHUKOBBI
XapaKTePUCTHKH, MTOJTYTIPOBOTHUKOBBIX | MPHOOPOB; CBOMCTBA prOOPOB; CBOWCTBA X TIpUOOPOB;
TIPUHINIBI CO3/IaHUS mpudopoB; CBOICTBA Pas3IUIHBIX Pa3IUIHBIX CBOWCTBA Pa3INIHBIX
Mozenein pasIuYHBIX MOJYIIPOBOAHHUKOBBIX | ITOTYIPOBOAHUKOBEIX | ITOIYIPOBOJHHUKOBEI
HOJIYIIPOBOJTHUKOBBIX | TOJIYIIPOBOAHUKOBBIX | MPHOOPOB U HX puOOPOB U UX X IPpHOOPOB U UX
npudOpOB st puOOPOB U UX XapaKTEPUCTHKH; XapaKTEePUCTHKH; XapaKTEPUCTHKH;
penieHus 3a1a4 XapaKTepUCTUKH; MPUHIUIEI CO3AAHUS MIPUHILUIIBI CO3JaHUS MPUHIUIEI CO3AAHUSA

npodhecCHOHATEHON
JeATEIBHOCTH;

- OCHOBHEIC
MIPUHIIHTIBI
MPOBE/ICHHUS
IKCIEPUMEHTATbHBIX
U3MEpPEHUN
(U3NIEeCKUX BETMYUH
IIPY BBITIOJIHEHUT
J1a00paTOPHBIX PaboOT
1 OCHOBHBIC IPUEMBI
aHanM3a

MPUHLIUIIBI CO3/IaHMs
MoJenen
TIOJTYTIIPOBOTHUKOBBIX
IpuOOPOB IS
pemeHus 3a1a4d
poeCCHOHATBHOMN
JIeSITEJIbHOCTH;

- OCHOBHBIE
MPUHINIIBI
IIPOBENCHUS
9KCTIEPUMEHTANIBHBIX
HU3MEpeHui

Mojenen
MOJTYPOBOTHUKOBBIX
pruOOPOB /IS
pelieHus 3a1a4y
po¢heCCHOHATBHOM
JIeSITEIIbHOCTH;

- OCHOBHbBIE
MPUHIIUTIBI
MPOBEICHUS
IKCTIIEPUMEHTATBLHBIX
U3MEpPEeHU
(HDU3UYCCKHUX BEJTUUNH

Mozenen
MOJTYIIPOBOTHUKOBBIX
IprOOPOB ISt
pelieHus 3ama4q
pohecCHOHATFHON
JeSTEIbHOCTH;

- OCHOBHbIE
MIPUHIIATIBI
MIPOBECHUS
IKCIEPUMEHTAIIbHBIX
U3MepeHui
(U3NYECKUX BEITHMYUH

Mozenen
TMOJTYTPOBOTHUKOBBI
X MpUOOPOB 115t
pelieHus 3a1a4
poeCCHOHATBHOMN
JIeSITEIIbHOCTH;

- OCHOBHbBIE
MPUHIIUTIBI
MPOBEICHUS
IKCIIEPUMEHTAIBLHBIX
U3MEepeHu i
du3nIecKux
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SKCIIEPUMEHTANBHBIX | (PU3MUYECKUX BEIMYMH | TPH BBHIIOTHEHUH TIPH BEITIOTHEHUH BEJIMYHH MIPU
JAHHBIX. TIPH BBITIOJTHEHUH mabopaTOpHBIX paboT | MabopaTOPHBIX padOT | BBHIIOTHEHUH
1a00paTOPHBIX pabOT | U OCHOBHBIE MTPUEMBI 1 OCHOBHBIE TIPHUEMBI 1a00pPaTOPHBIX
1 OCHOBHBIE TIPUEMBI aHanm3a aHanmm3a paboT 1 OCHOBHBIE
aHaim3a SKCHEPUMEHTANBHBIX | SKCICPUMEHTAIBHBIX | MPHEMBI aHAJIN3a
OKCIICPUMECHTAIIbHBIX JaHHBIX. JaHHBIX. OKCIICPUMECHTAJIbHBIX
JIAHHBIX. Jomyckarorcs HonyckaroTcs JIAHHBIX.
3HAYUTCIIBHBIC HC3HAYUTCIIbHBIC CBO6OI[HO
OIIMOKY, TIPOSIBISIETCS | OMIMOKH, HETOYHOCTH, | OIEpPHUpYET
HEJI0CTaTOYHOCTh 3aTpyIHEHUsS MIPU MPUOOPETEHHBIMU
3HAHUH, IO PSIITy AHATUTHYCCKUX 3HAHUSIMH.
ToKa3aTee, OTIepanusIX.
oOyJarommics
HCTIBITHIBACT
3HAYUTEIHHEIC
3aTpYOHEHUS IPU
OTIePHPOBAHUHT
3HaHUAMU IIPU UX
NepeHoce Ha HOBbIE
CUTYAIUH.
YMeETh. OO0yyaronuiics He OO0yyaromuiics OOyuatoruiics OO0yyaromuiics
- BriOupath 2IeMEHTHI | yMEET HITH B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
JJIEKTPOHHBIX CXEM HEJI0CTaTOYHOM HETI0JTHOE YaCTHYHOE TIOJTHOE
JUTS PETICHUS CTETICHH YMEET: COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHUE
TTOCTaBJICHHON - BoiObupatp 21MeMeHTH | CIEYIONINX YMEHHHA: | CIEAYIONINX YMEHHUHA: | CIETYFOIIUX
3a/aun; AEKTPOHHBIX CXEM - BriOupats sremeHThl | - BeIOupars ieMeHTH | yMEHUH:
aHATU3UPOBATH U JUTSL PETLICHUS AIIEKTPOHHBIX CXEM SIEKTPOHHBIX CXEM - Boibupats
OIIHCHIBATH MTOCTaBICHHON JUTSL PETLICHHS JUTSA PELICHUS AIIEMEHTHI
¢usngeckue 3a1a4u; MTOCTaBICHHON MTOCTaBJICHHON AIIEKTPOHHBIX CXEM
HPOLIECCHI, aHaJM3UPOBATh U 3aaum; 3a]a4m; JUISL pelleHHsT
MMPOTCKaroUue B OIIMChIBATH AHAJIU3UPOBATH U AHAJIU3UPOBATH U MOCTaBJICHHOMN
MOJIYTIPOBOAHUKOBBIX (1)I/I3I/I'-IGCKI/IC OIINChIBATH OIIMCHIBATH 3aaa4u,
prdopax; MPaBUIBHO | MPOLECCHI, ¢usnueckue ¢dusnueckne aHAJIM3UPOBATh U
HHTEPIIPETHPOBATH MPOTEKAIoIHE B MIPOLIECCHI, TIPOLIECCHI, OINCHIBATh
9KCIIEPUMEHTAIIbHBIE MOJYIPOBOJTHUKOBBIX | MPOTEKAIOLIUE B MIPOTEKAlOIIHUE B ¢usnueckue
JTAaHHEIC C npudopax; MPaBWIGHO | MOJYNPOBOJHUKOBBIX | IOJYIPOBOJAHUKOBEIX | ITPOIIECCHI,
TEOPETHYECKUMH HHTEPIPETHPOBATH npuOOopax; MPaBUIILHO | MPHOOpax; MPABIIIEHO | MPOTEKAIOIINC B
TIOJI0KEHHSIMU; 9KCTIEPUMEHTAIIbHbIC HHTEPIPETHPOBATH MHTEPIPETHPOBATH MOy TIPOBOTHUKOBBI
moI0upaThb JTAaHHEIE C JKCIIEpUMEHTAIbHEIE SKCIIEPUMEHTATBHEIC X mpudopax;
TUTEepaTypHBIC TEOPETHYECKIMU JTAaHHEIE C JAaHHEIC C MIPaBHIHHO
HACTOYHHUKH IS TTOJIOKCHUSIMU; TEOPETHUCCKIMU TEOPETHYECKUMHA HHTEPIPETHPOBATH
peumeHuA 3aaa4 1mo HO}]6I/IpaTI) TIOJIOKCHUSAMH, TIOJIOKCHUAMMU OKCIICPUMECHTAJIbHBIC
TEMaTUKE JaHHOH JINTEpaTypHbIE noJ0upaTh mo10upaTh JIaHHBIE C
yueOHOM WCTOYHHKH JIJISI JUTEpaTypHbIE JIUTEpaTypHBIE TEOPETHYECKUMHU
JUCIUIUINHB; peleHus 3a1a4 1o WCTOYHHKH JIJIS WCTOYHUKH JIJISI TIOJIOXKEHHUSIMUY;
UCIIOJIb30BATh TEMaTUKe JaHHON pelieHus 3a1ad4 1o peleHus 3a1a4 1o noa0upaTh
KOMITBIOTEPHYIO yueOHOH TEMaTHKE JTAHHOU TeMaTHKE JTaHHOU JTUTEpaTypHBIC
TEXHUKY MPH JUCTIUTUTHHBL, y4aeOHOH yueOHOU WCTOYHHKH JIIS
o(opMIICHNHN OTYETOB | MCIOJIB30BaTh JUCTIATUTHHBL, JCTIATUTAHBL; peIIeHUs 3a1a4 10
mab0paTOPHBIX PadOT; | KOMITBIOTEPHYIO HCTIOTb30BaTh HCTIOJIH30BATh TEMaTHKE JaHHOU
MOJIEITHPOBATh TEXHUKY TIPU KOMIBIOTEPHYIO KOMIIBIOTEPHYIO yaeOHOH
MIPUHIUTIHATHHBIE 0pOpPMIICHHH OTYETOB | TEXHUKY IPH TEXHUKY TIPH JUCTIATUTHHBL,
3JIEKTPOHHBIC CXEMBI ¢ | JTaOOPATOPHBIX paboT; | 0OPMIICHHH OTYETOB | O(OPMIICHHH OTYCTOB | HCIIOJIB30BaTh
HOMOIIBIO MO/JICITUPOBATh nabopaTopHBIX paboT; | 1abOpaTOPHBIX PabOT; | KOMIBIOTEPHYIO
KOMHBIOTepHOﬁ MIPUHIUITUATIBHBIC MOACINPOBATH MOACINPOBATH TEXHUKY IIpH
TEXHUKHN SJICKTPOHHBIC CXEMBI C MMPUHIUITUAIILHBIC NMPUHOUITHATIBHBIC 0(1)0pM.]'leHI/ll/I
- IJIaHUPOBATH IIOMOLIBIO 3JICKTPOHHBIC CXEMBI C OJICKTPOHHBIC CXEMEI C OTYCTOB
NPOBEJICHUE KOMITBIOTEPHOM MIOMOMIBIO TIOMOLIBIO 1ab0paTOPHBIX
SKCIIEPUMEHTA TIPU TEXHHUKH KOMITBIOTEPHOM KOMITBIOTEPHOM pabor;
BBITIOJTHCHUH - IUTAHUPOBATh TEXHUKH TEXHHUKH MOJICIIUPOBATH
naboparopHbIX paboT; | IpoBeneHHE - IJTAHUPOBATh - IJJAHUPOBATh MPUHIUTHATHHEIC
BEIOMPATH SKCIEPUMEHTA IPU MIPOBEICHUE MIPOBEACHUE AIIEKTPOHHBIE CXEMBI
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s dexTrBHYIO BBITIOJIHEHUH IKCIIEPUMEHTA IIPH 9KCIIEPHUMEHTa IPH C ITOMOIIBIO
METOJHMKY U3MEpeHUsT | J1TabopaTOpHBIX paboT; | BBHINOIHEHHH BBITIOJTHEHUH KOMIIBIOTEPHON
(U3NIECKHUX BEJIHYUH. | BBIOMPATH nabopaTopHBIX paboT; | 1ab0paTOpHBIX PabOT; | TEXHUKU
s dekTuBHyIO BBIOMPATH BBIOHPATH - IUTAHUPOBATh
METOAMKY M3MepeHus | 3G PEKTUBHYIO s dexTrBHYIO HPOBEJICHUE
(U3MYECKUX BEJIMUMH. | METOAMKY U3MEPEHHsSI | METOAMKY U3MEPEHUS | DKCIIEPUMEHTa pU
q)HSH‘IeCKI/IX BCJIMYUH. (bPI?;I/I‘-IeCKI/IX BCJIMYUH. BBIIIOJIHECHUHU
Jomnyckarores YMeHUs 0OCBOCHBI, HO | J1a0OpaTOPHBIX
3HAYUTEJbHBIE JIOIYCKaroTCs paboT; BEIOMpaTh
OIIHMOKY, IPOSIBIISIETCST | HE3HAUYNTEIbHBIC 3 PeKTUBHYIO
HEJI0CTaTOYHOCTh OLIMOKH, HETOYHOCTH, | METOJHUKY
YMEHHUH, 110 pALy 3aTpyAHCHUS IIPH U3MepeHHs
TOKa3aTelew, AQHATUTUYECKUX bu3HIeCKUX
o0y4aronmics omepanysx, IepeHoce | BEITUYHUH.
UCTIBITHIBACT YMEHHI Ha HOBEIE, CBobogno
3HAYUTEIILHBIE HeCTaH/IapTHBIE ornepupyer
3aTpYAHEHUS IPH CHTYaLlUH. IpHOOPETEHHBIMH
OIIEPUPOBAHUU YMEHUAMU,
YMCHUAMU ITPU UX IMPUMEHSACT UX B
nepeHoce Ha HOBbIE CUTYyaLUsIX
CHUTYaIUH. TIOBBIIIEHHOH
CJIO’KHOCTH.
BJIAJeTh: OO0yuaromuiics He | OOyuaromuiics B OOyuaromuiics OO0yuaromuiics B
- HaBbikamu BJIajieeT WA B | HEIOCTAaTOYHOI YAaCTUYHO BJIAJICCT: TIOJTHOM 00BbeMe
9KCIIEPHUMEHTATIBHOTO | HEJOCTATOYHOM CTEIICHH BJIAJICCT: - HaBbikamu BJIaJICeT:
HCCIIEe0BaHUS CTEIEHH BlIaJieeT - HaBrikamu 9KCIIepHMEHTaIBHOTO | - HaBbikamu
XapaKTePUCTUK U - HaBrikamn IKCIIEPUMEHTATIBHOTO | MCCIICIOBAHUS IKCIIEPUMEHTAILHOT
MIPaBHJIGHOTO BEIOOpA | 9KCIEPUMEHTAIBHOTO | HCCIICIOBAHMSA XapaKTePUCTUK U 0 UCCIIeIOBaHUS
MIOJIYIIPOBOAHUKOBBIX | MCCIIENOBaHUsA XapaKTEPUCTUK U NPaBIJIBHOTO BBIOOpA | XapaKTEPHCTHK U
npubopoB; criocobamMu | XapakTePHCTHK U MPaBUJIBHOTO BBIOOpa | TMOJIyIPOBOJAHUKOBBIX | NMPAaBUJILHOTO
YIIpaBJIECHUSA MPaBUIIBHOTO BBIOOpa | TOJNYNPOBOJHUKOBBIX | MPHOOPOB; crioco0amu | BeIOOpa
JJIEKTPOHHBIMH MOJYIPOBOJHUKOBBIX | IPUOOPOB; criocobamMu | ynpaBiieHHs TOJYTIPOBOTHUKOBBI
YCTPONCTBAMHU; puOOpOB; CrIocodamMu | yIpaBIeHHs 3NEKTPOHHBIMU X pUOOpOB;
OCHOBHBIMH METOJIaMHU | YIpPaBIICHHS AIIEKTPOHHBIMU yCTpoiCTBaMHu; criocobamu
OpraHM3aIiN JIIEKTPOHHBIMHA ycTpoiicTBamMu; OCHOBHBIMH METOJIaMHU | YIPaBIICHUS
CaMOCTOSTEIILHOTO ycTpoiicTBamMu; OCHOBHBIMH METOJIaMH | OpTaHM3aIiN JIIEKTPOHHBIMHA
00y4eHus 1 OCHOBHBIMH METOJIaMH | OpPTaHHM3aINH CaMOCTOSITEIILHOTO ycTpoiicTBamMu;
CaMOKOHTPOJIS; OpraHu3anuH CaMOCTOSITENILHOTO o0yueHus u OCHOBHBIMH
COBPEMEHHBIMH CaMOCTOSITENILHOTO 00y4eHHus u CaMOKOHTPOJIS; METOJaMH
TEeXHUYECKHMH 00y4eHHs U CaMOKOHTPOJIS; COBPEMEHHBIMH OpraHu3anuu
Cpe€acTBaMu U CaMOKOHTPOJIA, COBPEMECHHBIMU TEXHUYCCKNMHU CaMOCTOSATECIIBHOT'O
I/IHq)OpMaHI/IOHHBIMI/I COBPEMECHHBIMU TEXHUYCCKUMHU Cp€acTBaMu U 06y‘[eHI/I${ n
TEXHOJIOTHSIMU B TEXHUYECKHUMHU CpeACTBaMU U UHPOPMAIIMOHHBIMH CaMOKOHTPOJIS;
npodeccHoHaTbHON CpeACTBaMHU U nH(pOpMaMOHHBIMU TEXHOJIOTHSIMU B COBPEMEHHBIMHU
obacry; nH(pOpPMaMOHHBIMU TEXHOJIOTUSIMU B npodecCHoHaNbHON TEXHUYECKHUMHU
MPUKIIATHBIMU TEXHOJIOTHSIMH B npodeccrHoHaNbEHON obnacty; CpeACTBaMH U
MIpOTrpaMMaMu JUIst npodeccHoHaNbHON obuactu; TPUKIIATHBIMH UH(OPMALMOHHBIMH
pemeHns obuactu; MPUKITaIHBIMU nporpaMMaMu AJIst TEXHOJIOTUSIMU B
WHKCHEPHBIX 337149 MPUKIIa THEIMH IpOrpaMMaMH JIst pereHus npodhecCHOHAIBLHON
JNIEKTPOHUKH U NpOrpaMMaMH JIIst pereHus WHKCHEPHBIX 33714 obnactH;
MOZETUPOBAHHUS penreHus MHXXEHEPHBIX 3a/1a4d SIIEKTPOHUKH U MPUKIIaJHEIMH
OJICKTPOHHBIX CXEM; HWHXXCHCPHBIX 3a1a4 QJICKTPOHUKHU U MOACINPOBAHUA nmporpamMMamMu JJid
- HAaBbIKaMH OJICKTPOHUKHU U MOACINPOBAHUA OJICKTPOHHBIX CXEM; peuicHuA
MMpOBEACHUA MOACINPOBAHUA QJICKTPOHHBIX CXEM; - HABbIKAMH HWHXCHCPHBIX 3a1a4
OKCIICPUMECHTAJIbHBIX QJICKTPOHHBIX CXEM; - HaBbIKaMH MPOBCIACHUA QJICKTPOHUKHU U
I/ICCHCI[OBaHl/Iﬁ B - HaBbIKaMH IMpOBEACHUA OKCIICPUMECHTAJIbHBIX MOACJINPOBaHUA
paMKax IMPOBCACHUA OKCIICPUMECHTAJIbHBIX I/ICCJ'ICZLOBaHI/Iﬁ B QJICKTPOHHBIX CXEM;
nabopaTopHbIX padoT; | SKCIEPUMEHTAIBHBIX | HCCIEJOBAaHHH B paMkax - HABBIKAMHU
HCIIOJIb30BAHUS HCCIIEJOBAaHUH B paMKax nabopaTopHbIX padoT; | MpoBeaeHUS
OCHOBHBIX IPHEMOB paMkax 71a00paTOPHBIX PaboT; | MCIIOIH30BAHMS 9KCTIEPUMEHTAIIBHBIX
00paboTKH 1a00paTOPHBIX PadOT; | MCIOIB30BAHUS OCHOBHBIX IPHEMOB HCCIICIOBAHHH B
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SKCIIEPUMEHTATBHBIX
JAHHBIX ¥ OIICHKH
MTOTPEUTHOCTH
U3MEpPEHUN.

HCIIOIb30BaAHUS OCHOBHBIX IPHEMOB 06paboTku pamMkax
OCHOBHBIX TTPHEMOB 00paboTku SKCIIEPUMEHTAIBHBIX | JTa0OpaTOPHBIX
00paboTku AKCIIEPUMEHTAITLHBIX JAHHBIX W OIICHKU pabor;
OKCIEPUMEHTANIBHBIX | JaHHBIX U OLEHKU MOTPEITHOCTH UCIIONIb30BaHUS
JIAaHHBIX U OLICHKH MOTPEITHOCTH H3MEpEeHHH. OCHOBHBIX IPHEMOB
MOTPEIIHOCTH M3MepeHuil. HaBbiku ocBOEHBI, HO | 00pabOTKH
M3MEpeHui. OO0yuaromuiics JIOIYCKaroTCs IKCTIEPUMEHTATBLHBIX
UCIIBIThIBACT HC3HAYUTCIIbHBIC JAaHHBIX U OLICHKU
3HAYUTEJbHBIE OLIMOKH, HETOYHOCTH, | IOTPEHIHOCTH
3aTpyJHEHUs PU 3aTpyIHEHUsS MIPU M3MEpeHui.
MPUMEHEHUU HABBIKOB | aHAIUTHYECKUX CBoboaHO
B HOBBIX CHTYaI[HSX. orepalysx, IepeHoce | MpUMEHsET
YMEHHUi1 Ha HOBBIE, MOJTy4EHHbIC HABBIKH
HEeCTaHapTHbIC B CHTYaIHIX
CHUTYaI[HH. MOBBIIICHHOH
CJIOKHOCTH.

IIIxana oneHUBAHUSA HpOMe)l(yTO'lHOﬁ aTTeCTalluM: JK3aMeHa

IITkana oneHUBaHUI

Onucanue

OTJIINYHO

BrinonHeHs! Bce BUAbI yueOHOU paboThl, IPEyCMOTPEHHbIE YUeOHBIM
wi1aHoM. CTyIEHT IOEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHMHH,
HaBBIKOB TIPUBEJCHHBIM B TaOIMIaX MOKa3aTeNlsiM, OIepUupyer
npuoOpEeTEHHBIMU 3HAHUSIMH, YMEHUSMH, HaBbIKAMH, IIPUMEHSET UX B
CUTYalLUsX MOBBILICHHON CJIOKHOCTH, HE MCIIBITHIBAET 3aTpPyAHEHUN
IIPY AHAJIUTUYECKUX OIEpaLUsiX, IEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE,
HECTaH/IaPTHbHIE CUTYAIUH.

Xopomo

BrimonHeHs! Bce BUbI yueOHOM pabOThI, PeayCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyJeHT JeMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUU,
YMEHHUH, HaBBIKOB IIPUBEACHHBIM B Ta0JIMIaX MOKA3aTeNsIM, ONEPUPYET
nproOpeTeHHBIMU 3HAHUSIMH, YMEHHUSIMH, HABBIKAMH, TIPUMEHSET HX B
CUTyallMsX TOBBIIIEHHON clokHOCTH. [Ipm 3ToM MOryT OBITH
JIOTIYIIEHbI HE3HAUUTENbHbIE OMIMOKHU, HETOYHOCTH, 3aTPyIHEHUS MpU
AHAINTUYECKUX ONEpALUAX, MEPEHOCE 3HAHMM M yMEHMI Ha HOBBIE,
HECTaH/IaPTHbHIE CUTYAIUH.

Y 10BII€TBOPUTEIIHHO

BrimonHeHs! Bce BUIbI yueOHOM pabOThI, IPeayCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyZEeHT JeMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB NPUBEJCHHBIM B TaliMIaXx IOKa3aTessM,
JIOTIYCKalOTCA 3HAUMUTEIbHbIE OMIMOKH, TPOSIBISIETCS OTCYTCTBHE
3HaHUM, YMEHUH, HABBIKOB IO psY MOKa3aTelneil, CTyIeHT UCTIBITHIBAET
3HAYUTENIbHbIE 3aTPyJHEHHUs TMpU ONEPUPOBAHUU 3HAHUSIMH U
YMEHHUSIMU [PU UX NIEPEHOCE HA HOBBIE CUTYALIHH.

HeynosnerBopurensHo

He Bbmomnen oauH wuiaum  Oonee BHAOB y4eOHOH  paboOTHI,
MPEeIyCMOTPEHHBIX Y4eOHbIM IUIaHOM. CTYACHT JeMOHCTPUPYET
MOJIHOE OTCYTCTBHE WJIM HEJIOCTAaTOYHOE COOTBETCTBUE 3HAHUHU,
YMEHHH, HaBBHIKOB MPHUBEACHHBIM B TaOJIWIAX MOKa3aTeNsIM,
JIOMYCKAIOTCS 3HAYHMTEIbHBIC OIIMMOKH, TPOSIBISICTCS OTCYTCTBHE
3HaHUM, YMEHUH, HABBIKOB 110 PsANy IOKa3aTeled, CTyAEHT HE MOKET
OTIEpUPOBATh 3HAHUSMHU M YMEHHSIMHU TIPH WX TIEPEHOCE Ha HOBBIC
CUTYaIIUU.
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IIIkana oneHUBAHUSA TEKYIIETr0 KOHTPOJISA

HaumenoBanue
KOHTPOJIA
pe3yabTaToOB
00y4eHus

IIxama oneHUBaHUA

Omnucanue

Brinosninenue u
3amuTa
nabopaToOpHOI
paboTHI IO TEME
paznena

3auTteHo: HaOpaHo 2 u Ooiee 6aMIOB
Hesaureno: Habpano 1 u meHee
OaoB

Kputepuu onienuBanus

OO6mwmit 6amt mpu OIeHKe
CKJIQ/IBIBAETCS U3 CIICTYIOIINUX
IIOKa3aTenei:

- IPUBEACHBI METOJMKHU OLICHKH
TEXHOJIOTMYECKHUX TapaMeTpoB — 1
Oann

- BBIBOBI JIOTUIHBI 1 00OCHOBAHBI — 1
Oann

- ohopmiieHHE pabOTHl COOTBETCTBYET
TpeboBaHusAM — 1 Gamn

- pacueTHas ¥ rpauueckast 4acTH
BBITIOJTHEHBI BEPHO — | Gamn

B kauectBe dopm Teky1ero
KOHTPOJISl 3HAHUU CTYACHTOB
UCHOJIb3YIOTCSl OTYETHI MO
nabopaTopHbIM pabotam. K
BBINOJIHEHHUIO SKCIIEPUMEHTAbHON
4acTH JJabOpaTOpHOU paboThHI
JIOIYCKAIOTCS CTYACHTHI,
MOJITOTOBUBIIHE TIPOTOKOJIBI
BBINOJIHEHHSI Ta00paTOPHOIL
paboTsl. [IpoTokosnsl odpopmistoTCcs
B COOTBETCTBHUH C TPEOOBAHUAMHU
METOAMYECKUX YKa3aHUN Kaeapsl.
Otuer no n1aboparopHoii pabote
COJEPIKHUT TPOTOKOJI TIPOBEICHHSI
nabopaTopHOil paboThI, pacyeTsl,
rpadu4ecKyro 4acTh, BEIBOIBI.
3amura oT4yera 1o J1abopaTopHOn
paboTe OCyIIEeCTBISIECTCS
UHAUBUAYaNbHO. CTyIeHTOM
MIPeIOCTaBIIAETCS OPOPMIICHHBII
otyeT. OLleHuBaeTCs KayecTBO
oopMIIeHHs, TPaBUILHOCTh
pacyeToB U BHIBOJIOB.

CTyIeHTHI He BBITOJITHUBIINE
na0opaTOpHyI0 paboTy K 3allIUTE HE
JOTYCKAITCS

PacuerHo-
rpaduyeckas
pabota 1o Teme
pasznena

OtnuyHo - PaboTa cana B CpoK,
pacueTHas u Tpaduueckas 4acTu
BBITIOJTHEHBI BEPHO, TNOO UMEIOTCS
HEJIOYETHI, HE BIHSIONINE HA
KOHEUHBIH pe3yJibTar.

Xopomio - pacyeTHas 4acTh
BBITIOJTHEHA BEPHO, B TpaduuecKoit
YaCTHU €CTh 3aMEUaHUs

Y IOBIIETBOPUTENBHO - B PACUETHOMN
YaCTH €CTh 3aMEUaHUsI, METOJ]
BBITIOJTHEHUS Tpaprueckoit yactu
BBIOpaH BEPHBIN;
HeynoBneTBopuTensHO - B pacyeTHOM
1 TpaUIECKOI YacTIX eCTh TpyObIe
3aMEeYaHmsl.

3aganue Ha PI'P BhigaeTcsa Ha
MIEPBOM 3aHSITHU
COOTBETCTBYIOLIETrO pas3zena
TMCITATIIINHEI ¥ cAAeTCs 110
OKOHYaHUH U3YyUYEHUS
COOTBETCTBYIOLIETO pa3zena
nuciuiuinHel. PI'P moimKHEI OBITE
BBITIOJTHEHBI U 0(POPMIICHBI B
COOTBETCTBHUH C TPEOOBAaHUSIMU
METOAMYECKUX YKa3aHUi Kadeaphl.
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7.30ueHOYHbIE CPEACTBA

7.3.1 Tekymmuii KOHTPOJIb

Bonpocul k 3auwgume nadopamopnoit pabomot Nel

1. Yro Ha3pIBaeTCA MOJIYIPOBOJIHUKOBBIM THOA0M?

2. Kakue ¢puznueckue npoueccsl NpOTeKaroT B AUO/IE IIPU €ro CMEIIEHUH B IPSIMOM
HanpaBJIeHUU?

3. Kakue ¢usnueckue npoueccs NpoTEeKaoT B AUO/IE IIPU €ro CMEIEHUH B 00paTHOM
HanpaBJIeHUU?

4. Harnmure ypaBHEHHE BOJIbTAMIIEPHON XapaKTEPUCTUKH I1OJIyIIPOBOAHUKOBOIO Axoaa?

5. Kak BnusieT NOBBILICHUE TEMIIEPATYPbI HA IPSIMYI0 BETBb BOJBTAMIIEPHON
XapaKTEPUCTHKH TOJIYTIPOBOJHUKOBOIO 11uoaa?

6. [lpunuun neiictBust u GpyHKUMS cTaOUIUTPOHA?

7. Hpunnun aeictBus 1 GyHKIUSA TYHHEIBHOTO 1uoaa?

8. [punnun aeiictBusa u QyHKIMSA oOpaieHHoro auoaa?

9. Iloyemy B BapuKamnax MCIOJIb3yeTCs TOJIbKO OapbepHas EMKOCTh M HE MCIIOb3YeTCs
nuddy3nonHass EMKOCTH?

10. Yto Takoe BBIIPSIMUTEID?

11. IlosicHuTe mpUHLKI AEUCTBUS 0AHO(A3HOTO OJTHOMOIYIEPHUOIHOTO BHIIPSIMUTEIIS.

12. IosicHuTe NMpUHLKT AEHCTBUS 0HO(A3ZHOTO JIBYX-TIOIYEPUOIHOTO BBIIPSIMUTENS CO
CpeaHer TOYKOM.

13. IosicHuTe PUHLKT AEHCTBUS 01HO(A3ZHOIO MOCTOBOT'O BHIIPSMUTEIIS.

14. Yro Takoe cTabmim3aTop HaNPsKEHUs?

Bonpocul k 3auwgume nadopamopnoit padomor Ne2

1. OxapakTepu3yiTe pexxuMbl paboThl OUIONAPHOTO TpaH3ucTopa. [IpuBenure cxemy
BKJIFOUEHUS JIs1 KaXKIO0T0 PEeKMMa.

2. KakuM 00pa3oM B TpaH3HCTOPE MPOUCKXOANT YCUIICHUE IJCKTPUUECKUX KOIeOaHU 1o
MOIIIHOCTH?

3. OxapakTepu3yiTe cXeMbl BKIIOUEHHs OUIOISPHOTO TpaH3ucTopa. [IpuBeanure cxemsl.

4. Hapucyiite 1 00bSICHUTE CEMEICTBO BBIXOJHBIX XapaKTEPUCTHK TPAH3UCTOPA B CXEME C
oOrieit 6a30i.

5. Hapucyiite 1 00BsICHUTE CEMENHCTBO BBIXOHBIX XapaKTEPUCTHK TPAH3UCTOPA B CXEME C
OOIINM IMHUTTEPOM.

6. Kak BimsieT TeMriepaTypa Ha XapakTEPUCTUKN TpaH3ucTopa?

Bonpocul k 3augume nadopamopnoit pavomot Ne3

1. ITosicHuTe, KaKk onpenensorcs h-napameTpsl Mo XapaKTepUCTUKaM TpaH3ucTopa?

2. Kakue cyniecTByOT SKBUBAJIEHTHBIE CXEMBI TPAH3UCTOpa?

3. Hapucyiite 1 00bsICHUTE BpEMEHHBIE JJHarpaMMBbl pabOThl TPAH3UCTOPA B KIIFOYEBOM
peXUME.

4. Yem orpaHnuuBaeTcs OBICTPOJICHCTBHE TPAH3UCTOPA IPU pabOTE B KIIFOYEBOM pexkumMe?

5. YTo Takoe AMHaMUYEeCKUE MOTEPU MPHU paboTe TPAH3UCTOPA B KIHOYEBOM

pexume?

6. UTo Takoe cOCTaBHOM TPaH3UCTOP?

Bonpocul k 3auwgume nadopamopnoit pabomor Ned

1. Kakue pa3HOBHIHOCTH MOJIEBBIX TPAH3UCTOPOB CYIIECTBYIOT?

2. [oueMy moneBbie TPAH3UCTOPHI C YIPABISAIOMUM p—N-MIEPEXOI0OM HE JOJIKHBI padOTaTh
U IPSMOM HarpsbkeHuu Ha Bxoze Usu?
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3. [Nouemy npu n3mMeHeHun HamnpspkeHus: UcH TOJIIMHA KaHajla BAOJIb €T0 JUIMHBI MEHSIeTCS
HEOJMHAKOBO?

4. Yem oTiMyaeTcs MOJIEBOM TPAH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM OT TPAH3UCTOpPA C
YIPaBISAOLUM p—N-IEPEX0I0M?

Bonpocul k 3auwgume nadopamopnoit pabomotr Ne5

1. Yem otnnyarotrcs ctpykTypsl MAII-TpaH3uCTOPOB ¢ MHAYLIUPOBAHHBIM U CO BCTPOEHHBIM
ka"HasioM? Kak 3To oTiinune OTpakaeTcsl Ha CTaTUYECKUX XAPaKTEPUCTUKAX?

2. Hapucyiite 1 00BbsICHUTE YIIPABISIONINE M BHIXOIHBIE XapaKTEPUCTHKH MTOJIEBOTO
TpaH3HUCTOpA.

3. laiiTe cpaBHUTENBHYIO XapakTepucTuky M/III- u 6unonsipHoro Tpansucropa.

4. MOHO JI1 UCII0JIB30BAaTh TPAH3UCTOP KaK TUOA?

5. KakoBo oTinume nmpuHIUNa paboThl MOJIEBOTO TPAH3UCTOPA OT OUIOISIPHOTO?

6. Kakue BbIIEISAIOT OCHOBHBIE ITAPAMETPHI MOJIEBBIX TPAH3UCTOPOB?

Bonpocul k 3auwgume nadopamopnoit pabomur Neb

. Ilpuniun paboThl TUPUCTOPA U €r0 OCHOBHBIE TapamMeTpbl. OCOOEHHOCTH yIPaBICHHUS.
. DddexT di/dt B TMpHCTOpE.

. Oddexr du/dt B TUpHuCTOpE.

. 3aniupaemsie Tupuctopbl GTO, GCT u IGCT. OcobeHHOCTH peain3aluy yIpaBIeHUs.
. ObnacTp NpUMEHEHUsI THPUCTOPOB.

. OTnu4mre CUMUCTOpPa OT TUPUCTOPA.

. Hapucosate u nosicaute BAX tupucropa.

. Hapucosate u nosicaute BAX cumucropa.

. Ykaxxute Ha BAX y4acTok ¢ oTpHIaTenbHbIM JU(PepeHIINaIbHbIM COPOTUBICHUEM.
10. OcHOBHBIE TapaMETPHI TAPUCTOPOB.

11. YcnoBust BKIIOUEHUS U BBIKIIIOUEHHS] THPUCTOPHOTO KIIt0Ya

12. CxeMa 3aMeIIeHHs] THPUCTOPHOTO KITFOYa.

O 01N DN K W~

Tunoeoe 3a0anue no pacuemno-zpaguueckoi pabome Nel

Paccuntats 1 noctpouts BAX naeanuzupoBaHHOr0 KpeMHUEBOIO AMO/1a B Ipeesax
u3MeHeHus HanpspkeHus ot — 5 1o + 0,7 B npu 7=300 K u 06paTHOM TOKe HACBILLIEHUS, paBHOM lo .
3naueHue TerioBoro noreHmana o1 = KT/q mpu 7=300 K npunste paBaeM 0,026 B.
Onpenenuth nudepeHnanbHOe Foug U CTAaTUYECKOe COMPOTUBIIEHNHE Ro 1roaa a1 3a1aHHOTO
3Hauenus Uy . Benmmuunst lo , Uy npuBenens! B Tadm. 1.

Tabnuua 1.
Bropas uudpa Bapuanra 1 2 3 4 5 6 7 8 9 0
lo, HA 0150202503, 0508 04] 06 |[07] 10
[lepBas mudpa BapuanTa 1 2 3 4 5 6 7 8 9 0
Unr, B 02 103/045|05]03 )05 |06]025)04]035

Tunoeoe 3a0anue no pacuemno-zpagpuueckoii paoome Ne2

CrabuinuTpoH NONKIIOYEH M CTaOWIM3alUM HANpSOHKEHHs] IMapajyielbHO PE3UCTOPY
Harpy3ku Ry cMm. puc. 1. ITapamerpsl cradunutpona Uem; lem max M cOMpoTHBIEHUE HArpy3ku Ry
npuBeieHbl B Tabu. 2. Onpenenute BeIUYUHY COMPOTUBICHHSI OTPAHUYUTENLHOTO pe3uctopa Rozp ,
ecnu BxoHoe HanpsokeHHe Usy n3MeHseTcst OT Usy min = 20 B 10 Uy max= 30 B. By et nu obecnieuena
cTabunu3anus BO BCEM TMana3oHe U3MEHEHHs BXOAHOTo HanpsokeHUst Usy ?
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Rorp I()
+ © [ ] _o— N
— Ve [y
Uy VD I:I Ry| Upyx =Ug
- o
Puc. 1.
Tabnuua 2.
Bropas nudpa 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, kOm 1 1 15 | 15 2 2 |25 ] 25| 3 4
Uem, B 8 9 10 11 | 12 | 13 | 14 8 9 7

Tunoeoe 3a0anue no pacuemno-zpaguueckoi pabome Ne3

VYceunurensHsiil kackas BoinosiHeH Ha [1T 2113026 B cxeme ¢ OU (puc. 2). Pabouas Touka 1T
3ajaeTcs HanpsbkeHueM ncrounuka nutanus UUIT u napamerpamu, npuBeeHHbIMU B Ta0II. 3.

1. HapucyiiTe NpuHIUMIHAIBHYIO CXEMY YCUIUTES.

2. Ha cemeiictBe ctatnueckux BAX TpaH3ucTtopa NMOCTPOMTE HArpy304YHYHO MPSAMYIO U
OTIpeIeNIUTE TOJIOKEHUE paboueii TOUKH.

3. Jlyis HaliieHHO#M paboueld TOUKH ONPeIeIuTe COMPOTURIICHUE PE3UCTOPA B LIETIH UCTOKA Ry
¥ MaJIOCUTHAJIbHBIC TapaMeTpsl S, Ri u u.

4. I'padoaHamuTHUECKUM METOJIOM OIpeeuTe napaMeTpsl pesxkuma yeusaeHust Ku u Pewx ipu
amruaTyie BxoaHoro curiana Us,m = 0,25 B.

== |U
. | Iy T 1 C;g u ]
Puc. 2.
Tabnuma 3.

Bropas mudpa Bapnanra 1 2 3 4 5 6 7 8 9 0

Rc, kOm 03 /03|04 |045|05 |05 )]06|07]08]09
ITepBas nudpa Bapranrta 1 2 3 4 5 6 7 8 9 0

Usno, B -11(-12 |-10|-13|-14|-15|-16|-17|-18]|-19

Uwun, B 10 11 12 13 14 15 16 | 17 18 19

Tunoeoe 3a0anue no pacuemno-zpaguueckoiu pavome Ned

HapucoBate cxeMy oauMHOYHOro ycuiauTenabHoro kackaga Ha BT ¢ OO u smurrepHoi
crabunu3anueil puc. 3 W BBIIOJHUTH PACYeT SJIEMEHTOB CXEMBI, 33Jal0IIUX Pab0UyI0 TOUKY.
WcxonHple qaHHBIC NI pacdeTa MpUBENCHBI B Ta0d. 4. BeIMOMHUTH rpad)0aHaTUTHYECKUN pacdeT
YCUJIMTENIBHOIO Kackaja B pexume kiacca «Ay». Ilpu pacuerax HCMNONb30BaTh BBIXOIHBIC
CTaTHYECKHE XapaKTePUCTHKH TpaH3ucTopa. [loctpouts xapakrepucTuky Tpan3ucTopa Usx = f(Usx).



23

ecyu corpotuBieHre Harpy3ku Ry = SRk. ConpoTuBieHue pe3uctopa B ey 0a3bl MIPUHITH PABHBIM
BXogHOMY comnporusieHuto bT Rs = his, paccuntannoMy mis paboueid Touku

BbIX

Puc. 3
Tabnuua 4.
Bropas nudpa Bapuanra 1 2 3 4 5 6 7 8 9 0
aa) < 2o} < < < < | < <
s g93 |59 8|2 |24¢8 ¢
Tum Tpan3ucTopa N & 5 e e n A | g B O
F | | F | H| | K| E|E et =
~ ~ = 4 4 = = ~ =~ =
Uko, B 6 5 8 4 5 6 8 6 4 2
[lepBas mudpa BapuanTa 1 2 3 4 5 6 7 8 9 0
Ix0, MA 80 6 3 10 2 10 8 8 100 | 300

Tunoeoe 3a0anue no pacuemno-zpagpuueckoii pavome Ne5

N300pa3uth mpUHITUITHATBHBIE CXEMbl HHBEPTUPYIOIIETO U HEMHBEPTUPYIOMIETO yCHIIUTEIS
Ha ocHoBe OV puc. 4 u paccuuTaTh JUIs KOKI0T0 yeunuTens kodgduiment ycunenus Koc , BXogHoe
Rex.oc 1 BBIXO/IHOE Rewx.0c compoTuBiaeHue. Micxoaupie naHHbIE IPUBEACHBI B Ta0I. 5 U 6.

Tabnumna 5.
Bropas uudpa Bapuanra 1 2 3 4 5 6 7 8 9 0
R, kxOm 10 10 20 25 25 20 20 |10 | 15 | 20
Roc, xOm 100 | 250 | 100 | 150 | 250 | 300 | 50 | 20 | 110 | 90
Tabnuma 6.
Brixomuoe
[TepBas nudpa Koaddumnment BxonHoe conpoTuBiieHne conpotuBicHHe OV Reus,
BapUaHTa ycunenus OY K OV Rax, kOM «OM
Heuertnas 20000 300 0,8
YeTtHasg 40000 600 0,4

Puc. 4. UuBepTupyromuii 1 HemHBepTUpyronmii OY
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7.3.2 IIlpoMeskyTOYHAA aTTeCTAIUSA

Bonpocuwl k 3x3ameny

1. Maiite kmaccupukamuio IHOAOB TO KOHCTPYKUMH, TexHojmorun u wux | OIIK-4
IPUMEHEHHIO.

2. Hapucyiite BAX repmMaHHMeBOro 1 KDEMHUEBOT'O BBITPSIMUTENIBHBIX JUOJOB. OIIK-2
3. ITapameTpsl BBIIPSIMUTENbHBIX AUOJIOB. OIIK-4
4. [TapameTpbl UMITYJIbCHBIX JUOJOB. OIIK-4
5. Kakue BuibI Tp006OS MCIIOJIB3YIOTCS B CTAOUIMTPOHAX? OIIK-4
6. [TapameTpnl cTAOUIUTPOHA. OIIK-4
7. OT 9yero 3aBUCUT HaIPsDKEHHE CTAOMIIM3AaLMU CTA0MIUTPOHA? OIIK-2
8. Hapucyiite cxemy BkiatoueHus cradowmrpoHa. Ha yém ocnoBano ero | OIIK-2
cTabunmsupyromiee aelcrTeue?

9. OcHOBHBIE TapaMETPbl BAPUKAIIOB. OIIK-4
10. Ilpu kakOM CMENIEHUH NIEPEX0/1a UCIIOIB3YIOTCSl BapUKaIbl? OIIK-2
11. Yro Takoe 1oOpoTHOCTH BapukanoB? Yem ona onpenensercs? E€ puznuecknit | OITK-2
CMBICIL.

12. IlyTu noBblIeHUs] JOOPOTHOCTH BapPUKAIOB. OIIK-2
13. B uém 3akmrouaercs sBiieHne TyHHEIbHOTO 3 dekra? [lpu kakux ycmoBusx | OITK-2
HMMEET MECTO TYHHENbHbIN MEXAHU3M IIPOXOKICHMSI TOKA Yepe3 p-N—nepexon?

14. ITapameTpsl TYHHEJIBHOTO JUOAA. OIIK-4
15. Yro Takoe oOpaiéHHblil TYHHEIbHBIN 110 ? OIIK-4
16. IlpuBeauTe npuMepsl TYHHENbHBIX JUOJIOB. OIIK-4
17. Pacckaxure 00 yCTpOWCTBE W TpUHIWMIE AedcTBUs OumomnspHoro | OITK-2
TpaH3UCTOpa.

18. B kakoit u3 obnacteil TpaH3UCTOpa KOHIIEHTpAIHs TpuMecH BhIme: B oomactu | OITK-2
0a3bl WK B 00J1aCTH SMUTTEpa?

19. C kakod menpl0 IUIOMAAL KOJUIGKTOPHOTO Tiepexoda oO0braHO aenarot | OITK-2
CYILLIECTBEHHO OOJIBIIEH 10 CPABHEHUIO C IJIOIIAIbI0 SMUTTEPHOIO nepexoaa?

20. Ha3oBuTE TpHU OCHOBHBIX PEKMMa pabOTHI TPAH3UCTOPA. OIIK-2
21. Yro Takoe xodppurment nmxekun (3¢ dexkrnBaocts smutTepa)? [louemy on | OIIK-4
JIOJKEH OBITH KaK MOYHO OoJiee OJIM30K K e JUHUILE?

22. Yto Takoe ko3 Pumment nepenoca? OT kakux mapameTpoB 6a3sl 3aBucut ero | OITK-4
BeJInYMHa?

23. Kak cBsi3aHbl MKy cO00i KO3 PHUIMEHT yCHIeHus 1o TOKY, d¢dexktuBHocTh | OITK-4
SMHUTTEPA U KO PUIMEHT nepeHoca?

24. HapucyiiTe Tpu CXeMbI BKIIOUEHHs OumnoisipHoro Ttpansucropa. Kakossl | OITK-2
0COOEHHOCTH KaXKI0H U3 3THX cXeM?

25. HapucyiiTe ceMeiicTBa BXOJTHBIX M BBIXO/IHBIX XapaKTepUCTUK Tpan3uctopa B | OITK-2
cxeme ¢ o0rieit 6a30M.

26. HapucyiiTe ceMeiicTBa BXOJHBIX U BBIXOJIHBIX XapaKTepUCTUK TpaH3uctopa B | OITK-2
CXEME C OOIIMM SMUTTEPOM.

27. Onpenenure h-mapamMeTpbl TPaH3UCTOPA MO CTATHYECKUM Xapaktepuctukam. | OITK-2
28. YTto Ha3bIBaeTCs NPEENIbHOM YaCTOTOM YCUIIEHHUS IO TOKY? OIIK-4
29. Kak 3aBucuT KO3(QUIMEHT Meperayd TOKa OT 4acToThl B cxeme ¢ oOmei | OITK-4
0a30i1 1 B CXeMe C OOIIMM SMHUTTEPOM?

30. B kaxoii cxeme: ¢ o0m1ei 6a30i nim ¢ 00IKUM SMUTTEPOM — BbIle npeaenbHas | OITK-2

yacToTa Kod(hpuimenTa nepeaadn Toka 1 IPUMEPHO BO CKOJIBKO pa3?
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31. Kak Bnusier Bpemsi paccachblBaHHUS HOCHTENECH 3apsga B 6aze Ha yacTtoTHbie | OITK-2
CBOICTBaA TpaH3ucTOpa?’

32. Yem xapakTepHu3yeTcsl KIIOUEBOU pakiuM pabOThI TpaH3UCTOpa? OIIK-4
33. TlosicHHTEe yCTPOWCTBO W TPHHIMIT JIEHCTBUS ToJieBoro Tpam3uctopa ¢ | OIIK-2
YOPaBISIONUM P-N—TIEPEXO0IOM.

34. HapucyliTe CTOK-3aTBOPHYIO XapaKTEPHCTHKY TIojeBoro Tpansucropa c | OIIK-2
YIPAaBISAOIUM p-N—-NEPEXOI0M U MOSICHUTE €€ XOJ.

35. s 4ero KaHayl MOJIEBOTO TPaH3HWCTOpa C ymparisironuMm p-n—-nepexoaom | OINK-4
M3rOTaBJIMBAIOT U3 CIA00JIETHPOBAHHOTO MOJYNIPOBOAHUKA?

36. B uém cocrout paznuune mexay MII-tpan3ucropom ¢ uaaynupoBanabiM u | OITK-4
BCTPOEHHBIM KaHaJ1laMu?

37. Ilouemy BxomHoe guddepeHnuaibHoe comnpotuBieHne moseoro | OINK-4
TPaH3UCTOPA C U30JIMPOBAHHBIM 3aTBOPOM OOJIBIIIE, YEM Y MOJIEBOT'O TPAH3UCTOPA

C YIIPaBJISIIOIIUM P-N—Tiepexoaom?

38. Kakue ocHOBHbIE OTIM4YMSA CTOKOBBIX Xapakrepuctuk M/III-tpan3ucropa c | OIIK-4
MHAYLHMPOBAHHBIM KaHAJIOM OT aHAJIOTUYHBIX XapaKTEPUCTHUK:

a. TOJIEBOI'O TPAH3UCTOPA € YIPABISAIOLUIUM p-N—IEPEXOI0M;

b. MJIII-Tpan3ucTopa co BCTpOSHHBIM KaHAJIOM?

39. Hazosure nuddepeHnuanbHbie TapaMeTphl MOJIEBOTO TPAH3UCTOPA. OIIK-4
40. Yo Takoe pexxuM obeiHeHHsI U odorameHus ? OIIK-4
41. I[loyemy ypoBeHb IlIyMa MOJIEBBIX TPAH3UCTOPOB MEHbIIe, yeM ounomsipasix? | OINK-4
42. Tlpunnun pa®oThl TUPUCTOpAa U €ro OocHOBHbIE Hapamerpbl. Ocobennoctu | OITK-2
yIpaBJICHUSI.

43. DddexT di/dt B THpHCTOpE. OIIK-2
44. Dddext du/dt B TupucTOpE. OIIK-2
45. 3amupaembie tupuctopel GTO, GCT u IGCT. Ocobennoctu peanmzaruu | OITK-4
yIpaBlIEHUSI.

46. O61acTh NPUMEHEHUSI THPUCTOPOB. OIIK-4
47. OTinyre CUMHUCTOpPA OT TUPUCTOPA. OIIK-4
48. Hapucosate u nosicaute BAX tupucropa. OIIK-2
49. Hapucosath 1 nosiciuth BAX cumucropa. OIIK-2
50. Vkaxure Ha BAX yuactrok c otpunarensHbiM auddepennuanbapiM | OTTK-2
COIIPOTHBIICHUEM.

51. OcHOBHBIE TapaMETPbl THPUCTOPOB. OIIK-4
52. YcnoBus BKIKOYEHHSI U BBIKIOUYEHHsI THPUCTOPHOIO KIIt04a OIIK-4
53. Cxema 3aMeleHUs] THPUCTOPHOTO KJIFOYa. OIIK-4






