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1 OOume mooKeHus

Pabouas nporpamma U (HOH]I OIIEHOYHBIX CPEACTB AUCIHUILTUHBI «DIEKTPOHUKA» COCTAB-
JICHBl B COOTBETCTBUU C TPeOOBaHUAMHU (PelepalibHOTO TOCyIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa, YTBEPKIACHHOTO IMpukazoM MunobOpaayku Poccuiickoit @enepanuu ot 31.07.2020
Ne 871, u ocHOBHOI TIpodeccroHaibHON 00pa30BaTEIbHON MPOTrPaMMBbI IMOJATOTOBKH «ABTOMa-
TU3allig M YOPABJIEHHWE TEXHOJIOTMYECKMMM IpOLIECCaMU» II0 HAINPaBICHUIO IIOJTOTOBKU
«27.03.04 YpapiieHUE B TEXHUYECKUX CUCTEMAX).

[IpakTryeckass MOArOTOBKA peanusyeTcs Ha OcHOBe: - IIpodeccnonanbHbIl cTaHmapT
28.003 «CIIEHUAJIMCT I10 ABTOMATU3ALMN N MEXAHU3ALIMN MEXAHOCBO-
POYHOI'O IMTPOU3BOJACTBA». O600mennas tpyaoBas ¢yHKuus: A. ABToMaruzauus U Me-
XaHHU3aIs TEXHOJIOTHYECKUX ONepalnii MexaHocOOpOYHOTO IPOU3BOJICTRA.

3anaun dopMHUpOBAaHUE TEOPETUYECKUX 3HAHUN MPHUHILMUIIOB PabOThl COBPEMEHHBIX

AUCHHILIAHBI MOJIYIIPOBOTHUKOBBIX HPUOOPOB, WX OCHOBHBIX CBOWCTB M XapaKTEPHCTHUK;
pHOOpPETEHNE HABBIKOB UX MCIIOJIb30BAHMSI.

OcHoBHBIE ®dusuyeckrue 0CHOBBI padOThI MOIYIPOBOAHUKOBBIX MPUOOPOB; MOJIYIPOBOI-

paszeinsl / TeMBI | gykoBble JINOJIBI; TPAH3UCTOPBI; THPUCTOPHI; ONTOAICKTPOHHBIE TPHOOPHI.

JCLUTIIIMHBI

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tpouecc u3ydyeHUs: TUCHUIUTUHBI «DJIEKTPOHUKA» HAMpaBjieH HAa (OPMUPOBAHUE CIEAY-
fomux komneteHui B coorBercTBU ¢ @I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM MPOrpaMMoit
(Tabmuna 1):

Tabmuna 1 — KoMeTeHIMy 1 HHANKATOPBI UX TOCTHKCHUS

Konx n HanmeHoBaHue WNHaukaTophl 1OCTUXKEHUS [Inanupyemsle pe3ynbTaTsl
KOMIIETEHIINH 00y4YeHHMsI 10 JUCLUIUIMHE

IIpodeccuonanbuble

[1K-2 CnocoGen pa3- | [IK-2.1 3naer cpenctBa aBToMa- | 3HaTh  (PU3MUYECKHE  OCHOBBI
pabaTbIBaTh CpEACTBA | TH3AIMM M MEXaHU3allMU TEXHO- | PYHKIIMOHUPOBAHUS 3JIEKTPOH-

ABTOMATU3AIMH U Me- | JIOTHYECKHUX, MOJBEMHO- | HBIX MPUOOPOB, MX XapaKTepu-
XaHU3aluu TEXHOJIO- | TPAHCIIOPTHBIX, IOrpy304HoO- | CTUKHU, MMapaMCTPel M DSKBUBaA-
THYECKHX TPOIIECCOB | Pa3rpy30UHBIX Omeparuit JICHTHBIE CXEMBI.
MEXaHOCOOPOYHOTO

MIPOU3BOJICTBA [IK-2.2 VYwmeer ompenensitb HC- | YMETh BBIOMpPATh THIIBI DJEK-

M0JIb30BAaTh CPEJCTBA ABTOMATH- | TPOHHBIX NPUOOPOB B 3aBUCHU-
3allMM M MEXaHU3allMM TEXHOJIO- | MOCTH OT OCOOEHHOCTeH uX
TUYECKHUX MPOLIECCOB IIPUMEHEHHUS.

[1K-2.3 Brnaaeer HaBbikamu 10- | BiiameTs HaBblkamMu pa3pabOTKu
MCKa U BBIOOpA MOJENEH CPeACTB | MPUHIIMIIUATIBHBIX CXEM C HC-
aBTOMAaTH3allMd W MEXaHU3aIuH | MOJIH30BAaHUEM TIOJYIPOBOIHU-
TEXHOJIOTHYECKUX MPOIECCOB KOBBIX MTPHOOPOB.

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOii MporpaMMsl

JucruninHza « QJIEKTPOHUKA» U3Y4YaeTCsl HA BTOPOM KypCE B TPETHEM CEMECTPE.

JuciumuiHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHbel (MOIYJIM)» U OTHOCUTCS K
«0a30Boi1 yacTH».

Jl71 OCBOEHHUS TUCIUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS, HABBIKH, CPOPMUPOBAHHBIE B
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MpoIecce U3yUeHus: TUCIUIUINH «Du3ukay, «XuMusy», «TeopeTudeckne OCHOBBI dJIEKTPOTEXHH-
K, «DIEKTPOTEXHUIECKHAE MaTEPHAIIBI M AJIEMEHTHI JICKTPOHHON TEXHUKH.

3HaHMs, YMEHUS W HaBBIKH, COPMUPOBAHHBIC TIPU MU3YUYEHUU TUCIUILIUHBI «DIIEKTPO-
HUKa», OyAyT BOCTPEOOBaHBI ITPH U3YYCHUH MOCICAYIONINX JUCIUILTNH: « MHUKPOIIPOIIECCOPHBIE
YCTPOMCTBA CHCTEM YIPABICHUS», « DIEMEHTHI CUCTEM aBTOMATUKWY, «[IporpamMmmupoBaHue jo-
THYECKUX KOHTPOJUIEpOoB», «[IpoekTupoBaHue cucteM ympasieHUs», «[IpoeKTHpoBaHHE AJICK-
TPOTEXHUUECKUX crcTeM», «[I[pon3BOACTBEHHAS MPAKTUKA (TIPEIUITIOMHAS TTPAKTHKA)Y.

JucuuiumHa «DIEKTPOHUKA» YaCTUYHO pealn3yeTcs B pOpMe MPaKTHYECKOW MOATOTOB-
ku. [IpakTudeckast HOJrOTOBKA OpPraHU3YeTCs ITyTEM IIPOBEIACHHS JIA00PATOPHBIX PabOT, BBITOJI-
HEHHUS pacyeTHO-rpapuIecKoil pabOTHI.

JucuummmHa «DJIeKTPOHUKA» B paMKaX BOCIUTATEILHON paOOTHI HalpaBlieHa HA BOCIIH-
TaHWE YyBCTBA OTBETCTBEHHOCTH, ()OPMHUPOBAHUE YMECHHS apryMEHTHPOBATh, CAMOCTOSTECIHHO
MBICITUTh, Pa3BUBACT MPO(EeCCHOHATLHBIC YMEHHUS.

4 O0beM IMCHUIIMHBI (MOAYJIS1) B 3aYETHBIX eIMHHUIAX ¢ YKa3aHHeM KOJIN4YecTBa
aKa/JleMH4YeCKHX 4acOB, BbIIeJIeHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢
npenojgasaresemM (110 BUAaM Y4eOHbIX 3aHAAITHIT) M HA CAMOCTOATEJIbHYI0 padoTy
00y4arIIHUXCH

O61as Tpya0eMKOCTh (00beM) NUCHIUIUIMHBI cOcTaBiseT 4 3.e., 144 akan. gac.
Pacnipenenennie oobeMa AMCUMITIINHBI (MOYJIS) 110 BUAAM Y4€OHBIX 3aHSITUN MIPEICTaB-

JIEHO B Tadymue 2.

Tabnuna 2 — O0beM TUCHUIUIMHEI (MOAYJIS) IO BHJIaM y4eOHBIX 3aHATHIMA

Bcero akagemu-
O0beM TUCUMILIUHBI
YeCKHUX YaCOB
Oo6ast TPYAOCMKOCTh JUCIMIITIMHBI 144
KonrakTHasi ayiuropHasi padora o0y4aommxcs ¢ npenoaasareseM (1o 48
BH/JIaM Y4eOHBIX 3aHATHH), BCEro
B Tom uuce:
3aHATHUSA JIEKIIMOHHOT0 TUMNA (JIEKIIUU U UHBIE yYeOHBIC 3aHATHUS, TIPEIY- 24
CMaTpUBAIOIIIKE IPEUMYIIIECTBEHHYIO epeaady yueOHoi nHpopMaIliu rme-
JarOrMyecKuMu pabOTHUKAMM )
3aHSITHSI CEMHUHAPCKOI0 TUMNA (CEeMUHAPBI, TPAKTHUECKUE 3aHATHUS, TIPAK- 24
TUKYMBI, JIJAOOPATOPHBIE padOTHI, KOJUIOKBUYMbI U UHBIC AaHAJIOTHYHBIE 3a-
HATHS)
B TOM 4HcCJI€ B (hOpMe MPAKTUUECKON MOTOTOBKHU: 16
CamocrosiTeibHasA padoTa 00y4alOIIMXCsl M KOHTAKTHAsA padoTa, BKIIO-
Yarolas rpynioBble KOHCYJIbTAINK, HHIUBUAYATHHYIO paboTy 00yUaro-
HIMXCS C TPEerNoiaBaTessiMu (B TOM YUCIIEe WHIUBUAYAIbHbIE KOHCYIbTAIIUN); 61
B3aUMOJICHCTBHUE B AIEKTPOHHON WH()OPMAIITMOHHO-00pa30BaTEIHLHOM cpesie
BY3a
[IpomexxyTouHast arTecTamnus o0yJarmuxcs — « IK3aMeH» 35

5 Coaepxanue IUCHHMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 110 TeMaM
(paszaenam) ¢ ykazaHueM OTBEJICHHOI0 HA HUX KOJMYECTBAa aKaJleMUYeCKHUX
4acoB U BHJ0OB y4eOHOH padoThI




Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTYJIs)

HaumenoBanue pa3zaenoB, TeM U CO-
JIep’KaHuE MaTepuaia

Bunpsl yaeOHON pabOThI, BKIIIOYAsi CAMOCTOSITENIBHYIO pa-
00Ty OOYJarOIINXCSI M TPYTOEMKOCTh (B Yacax)

KonraktHas pabora
IpenoaaBaTessi ¢ 00yJarOMUMUICS

Jlexuyn CeMuHnapckue
(mpakTUYecKue
3aHSTHUSA)

JlaGoparopHble
3aHATHA

CPC

Pazgen 1 ®dusnyeckue 0CHOBBI pad0THI MOJYIIPOBOIHUKOBBIX IPUOOPOB

Tema 1.1Knaccudukanus TBepIbIx
TeNn. DHEepreTudeckas JuarpaMma
TBepabIX Teld. OCHOBHBIC MTapaMeTPhl
1 CBOMCTBA MOJIYITPOBOJHUKOB.
DIIEKTPONPOBOIHOCTh COOCTBEHHBIX
MOJTYIIPOBOTHUKOB, TEHEPAIIHS U Pe-
KOMOWHAIIMSI HOCUTEJIEH 3apsiaa

Bnusinue TemriepaTypsl U LIHPHUHBI
3anpenieHHon 30Hbl. Ha mporeccsl
TeHepalnH.

Tema 1.2 DnekTponpOBOJIHOCTh
MIPUMECHBIX MOJTYITPOBOIHUKOB,
SJIEKTPOHHBIN U ABIPOYHBIN MOJTY-
MIPOBOJIHUKH. 3aKOH JEHCTBYIOLIUX
Mmacc.

KOHHCHTpaHI/IH OCHOBHBIX 1 HCOCHOB-
HBIX HOCHTEIICH 3apsaa0B, UX 3aBUCH-
MOCTB OT TEMIICPATYPBhI. 3oHHas Aua-
T'paMMa NpUMECHOTO IMOJIYITPOBOAHU-
Ka.

Tema 1.3 Tuddysus u npeiid Hocure-
ne# 3apsiaa. [lonBukHOCTH HOcUTENEH
u ko3¢ dunmeHt quddysun. [lonupiit
TOK B TIOJIyTTPOBOJAHUKAX .

OcBoeHMe yHUBEpCaAIbHOTO Jlabopa-
topHoro crenaa 87J1-01 «Jlyu» nis
UCCIIEIOBaHMS DJICKTPOHHBIX IPUOOPOB

3aBUCUMOCTH MOABHKHOCTH OT TUIIA
HOCHUTEJIEH 3apsiaa, TEMIIepaTyphl U
Mmatepuaina Cs3b ko3 duirenta
Jubdy3un 1 NOABUKHOCTH.

Pa3nen 2 IlonynpoBOgHNKOBBIE THOABI

Tema 2.1 ®uznueckre OCHOBBI 00pa-
30BaHUS NEKTPOHHO-ABIPOYHOTO Tie-
pexojna. AHanu3 p-n epexoja B paB-
HOBECHOM U HEPAaBHOBECHOM COCTOSI-
HHUUN. I/IH)KCKIII/ISI M OKCTPAKIHA HOCH-
TeNe 3apsaa B p-n-mepexoax.

CHUMMETPHUYHBIN U HECUMMETPUYHBIN
p-n nepexoJ. BiusHue temnepartypsl




Bunpl yue6HOM paboThl, BKIIFOYAsi CAMOCTOSTEILHYIO pa-
00Ty 00YJarOIMXCsl M TPYJTOEMKOCTH (B 4acax)

HanmenoBanue pas3znenos, TeM U CO-

KonraktHas padora
IIperoiaBaTelisi C 00yJalouMMHCS

ACPpKAaHUE MaTCpuUaia

Jlexkuu

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

Y IIIUPUHBI 3aMPEIICHHON 30HBI Ha
BBICOTY Oapbepa

Tema 2.2 BonpTamnepHas XxapakTe-
puctuka (BAX) nneanu3upoBaHHOTO
p-n-niepexoja. TemnepaTypHas 3aBu-
CUMOCTh TOKa UJCAITU3UPOBAHHOTO P-
n-nepexona BelnmpsAMUTENIbHBIA JUO0

Jla6.pabota 1 - UccnenoBanue BoINps-
MHTEJBHBIX IUOJOB. *

2%k

Bausinue renepaimoHHO-
PEKOMOMHAIIMOHHBIX MTPOLIECCOB B
obsactu 00beMHOr0 3apsiia Ha BAX
p-n-niepexoaa. KommnoneHTs! odpat-
HOTO ¥ IIPSIMOTO TOKa peajbHbIX P-N-
MEPEXOJIOB.

Tema2.3 EmkocTtu p-n nepexoa.
Bunst mpo0oeB p-n mepexoaa u ux
OTJINYMTEJIbHBIC TPpU3HaKU. Bapukar,
CTAOMJITMTPOH.

Jla6.pabota 2 - UccnenoBanue ctabu-
JIUTPOHOB. *

2*

HOCHCHOB&TGHLHOC 1 MapaJiyIeJIbHOC
COCAMHCHUEC JUOJ0B I CUIIOBBIX
QJICKTPUICCKHX CXCM

P

aznen 3 Tpanzucropsl

Tema 3.1 Ha3nauenue u knaccuu-
Kalusl TPaH3UCTOPOB. bBUIOJSIpHBIN
TPAH3UCTOP: YCTPOWCTBO U OCHOBHBIE
(bu3nYecKue mpoIecchl.

PexxuMbl paboThI, 3aBUCUMOCTD KO-
s¢duLmeHTa YCHUIIEHUS IO TOKY OT
HANpPsDKEHUS U TOKA.

Tema 3.2 Cxembl BKIIIOUEHUS TPaH-
3uctopa Ob, O3, OK. Crarnueckue
XapaKTEPUCTUKU U ITapaMeTPHI.
Harpy3o4dHast XapaKTepHUCTHKa TPaH3HU-
cTopa.

Jla6.pabota 3 - HccienoBanue craTu-
YECKHX XapaKTePUCTHK U (PU3UIECKUX
napamMeTpoB MaJIOMOIIHOTO TPaH3H-
ctopa B cxeme Ob*

4*

YcunurenpHbIe CBOWCTBA OUITOTISIP-
HbIX Tpan3uctopos ¢ Ob, O3 u OK.
TpaH3KuCTOP KaK dJIEKTPOHHBINA KIIFOU.




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThl, BKIIFOYAsi CAMOCTOSTEILHYIO pa-
00Ty 00YJarOIMXCsl M TPYJTOEMKOCTH (B 4acax)

KonTaktHas padora

IIperoiaBaTelisi C 00yJalouMMHCS

Jlexkuu

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

Tema3.3 BnusiHue TeMneparypsl Ha
BAX tpansucropa. BT kak yerbipex-
MOJIFOCHUK DKBHUBaJIEHTHAas cxema. h-
napaMeTpbl TPAH3UCTOPA.

Jla6.pabora 4 - MccnenoBanue craTu-
YEeCKUX XapaKTePUCTUK H PH3HYCCKUX
napaMeTpOB MaJIOMOIIHOTO TPaH3H-
cropa B cxeme OD*

4%

CocTaBHOM TPaH3UCTOP U €ro CBOIi-
cra. [IpenenbHO-10ITyCTHMBIE TTapa-
METPBL.

Tema 3.4 YHunosspuele (IMoJeBbIC)
TPAaH3UCTOPHI, UX KIACCUPHUKAIHS U
ycnoBHbIe 0003HaYeHus. [IpuHImn
nercreus [IT ¢ ynpasistiromum p-nn
NePExX0JI0M

Jla6.pabota 5 - UccnenoBanue mnose-
BOr'0 TPAH3HUCTOPA C YIPABIISIIOLIAM
p-h mepexo oM

Tema 3.5 XapakTepuCTHKU U TIapa-
MeTpbI. DKBUBAJICHTHAs cXeMa IoJie-
BOT'O TPAH3HUCTOPA.

BausiHue BHeIIHUX (aKTOPOB Ha Xa-
paktepucTuku U napamerpsl 11T

Tema 3.6 IToneBbie TpaH3UCTOPEI €
M30JIMPOBAHHBIM 3aTBOPOM: CTPYKTY-
pa, IPUHIMI JEHCTBUS, CTATUYECKUE
XapaKTePUCTUKU

YacToTHBIC CBOMCTBA MOJIEBOTO TPaH-
3UCTOpPA

Tema 3.7 ITpunuun padotsr IGBT —
TPaH3HUCTOPA, CTPYKTYpa IITAHAPHOTO
IGBT, skBuBanenTHas cxema IGBT.
[TapameTpsl U XapaKTEPUCTUKH
IGBT..

Cpasaenune M/III- GumnonspHoro
TpaH3ucTopa: (pusnyeckre CBOMCTBa
1 0COOEHHOCTH JKCIIITyaTaluu

Pasznen 4 Tupucropst

Tema 4.1 [lonynpoBOAHUKOBBIE TH-
puctopsl. Knaccudukarus THpucTo-
pOB. YCTPOHCTBO TUPUCTOPA U 00-
JacTh npuMeHeHus. [Tpunuun nei-




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThl, BKIIFOYAsi CAMOCTOSTEILHYIO pa-
00Ty 00YJarOIMXCsl M TPYJTOEMKOCTH (B 4acax)

KonraktHas padora
IIperoiaBaTelisi C 00yJalouMMHCS

Jlexkuu

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

CTBUSI JUHUCTOPA U TpuHHUCTOpa [n-
HaMUYECKHE IIapaMeTpbl THPUCTOPA

JIaG.pabota 6 - MccnenoBanue TpuHuU-
cropa*

4%*

Craruueckue napameTpbl TAPUCTOPA.
CrniocoObI nepeKIrYeHns 0IHOOoTepa-
IIHOHHOTO TUPHUCTOPA

Tema 4. 3 CUMMeTpUYHBIC THPHCTOPHI
- THPUCTOPBI, IPOBOJISAIINE B OOPATHOM
HanpasjieHuH. BiusiHue teMneparypsl.

I[I/IHaMI/ILICCKI/Ie mapaMeTpbl TUPUCTO-
pa

Paznen 5 OnTosnekTpoHHbIE TPUOOPHI

Tema 5.1 [IpuGopsl ¢ BHYTPCHHHM
doToadexkroM: porope3nucTopsl,
doronnoel, GOTOTPAH3UCTOPHI, PO-
TOTHPUCTOPBHI.

Jla6.pabota 7 - UccnenoBanue momiy-
IIPOBOJIHUKOBBIX (DOTONPHEMHHUKOB

OCHOBHBIE TTApaMETPbI, XapaKTePH-
CTHUKHU U OCOOEHHOCTH MMPUMCHCHU
dboronpubdopon

Tema 5.2 Cperousmydaromiue mpuodo-
PBI, ONITUYECKUE KaHANBI, IPUEMHUKHU
CBETa, ONTPOHBI — IPUHIMII JICH-
CTBUS, OCHOBHBIE TTaPAMETPBHI.

Jla6.pabota 8 - UccienoBanue quon-
HBIX U TPAH3UCTOPHBIX ONITPOHOB

[Tpeumy1iecTBa U HEAOCTATKH OII-
TpoHOB. TpeboBaHusl, IpeaAbsBIsIe-
MBI€ K 3JIEMEHTaM ONTPOHA

WuauBuayaibHble KOHCYIBTAIUN

UTOoIro
10 JUCHUILIMHE

24

24

61

* peanuzyetcs B popMe MPAKTHUECKOH MOATOTOBKU

6 BueayautopHas caMocTosiTe/IbHasi padoTa 00y4aloIMXCs M0 JMCHUIINHE

(Mony.J10)

[Ipy mnaHUpoOBaHWM CaMOCTOSITENILHOW pPAabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCSI CIECAYIOIINM paclpeielIeHHeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabmnwuia 4):




Tabnuna 4 — PekoMeHayemMoe pacnpeiesIieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMmnoHeHTBI caMoCTOSITeIbHOM padoThI KosnuecTBo yacon
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIUIIINHEI 28
IToaroroBka K 3aHATUSM CEMUHAPCKOTO TUIIA 26
[Tonroroska u opopmuenue «PI'Py» 6
WHuBuyaIbHBIE KOHCYJIBbTAUN 1
61

7 OueHoYHbIe CpeaCTBA ISl NIPOBeeHHs TeKYIIero KOHTPOJISl U
NMPOMEKYTOYHOM aTTecTAllUM 00yYAIOUIUXCS N0 JUCHUIIMHE (MOAYJII0)

q)OHZ[ OLCHOYHBIX CPCACTB MJIA IMPOBCACHHA TCKYLICIO KOHTPOJA YCIICBACMOCTHU U
POMEKYTOYHOM aTTecTauu npeacrasieH B [Ipunoxenun 1.

I1onHBIN KOMILIEKT KOHTPOJIbHBIX 3a;[aH1/1171 HJIM UHBIX MAaTCpUaJiOB, HGO6XOI[I/IMBIX JJISL
OIICHUBAHUS PE3yJbTATOB OOYYEHHUs MO JUCIMILIUHE (MOIYIII0), MPAKTHKE XPAHUTCS Ha Ka-
denpe-pazpaboTunke B OyMaKHOM H 3JIEKTPOHHOM BHJIC.

8 VYueOHO-MeTOMUYecKOe H MHPOPMAIIMOHHOE 00ecTedeHne JUCIIHIIMHBI
(MoayJis)

8.1 OcHoBHasi JuTepaTypa

1) TIlaceiakoB, B.B. IlonynpoBonHukoBsie mpubopsl : yaeOHHK Uit By3oB / B. B. Ila-
cerHKOB, JI. K. YupkuHn. - 9-¢ usn., crep. - CII6.: JIans, 2009; 2006; 2003; 2002; 2001. — 480 c.

2) Hemwuposckuii, A.E. Dnexrponuka : yueOHoe nmocodue / A.E. Hemuposckuit [u ap.]
- Mockga : Uadpa-Urxenepus, 2019. - 200 c. // Znanium.com : 3J€KTpOHHO-OUOIMOTEYHAST CH-
crema. — URL: https://znanium.com/catalog/product/1053409 (nata obpamenus: 10.06.2021). —
Pexum noctyna: mo moamucke.

3) JaBbinoB B.H. ®u3nueckre 0CHOBBI ONTO3IEKTPOHUKH : yueOHOe nmocodue / JlaBbi-
noB B.H.. — Towmck : ToMckuii rocy1apCTBEHHbIM YHUBEPCUTET CUCTEM YIIPABICHUS U Paauo-
anekTpoHukH, 2016. — 139 ¢. — TekcT : 25IeKTpOHHBIHN // DIEKTPOHHO-OMOINOTEYHAs] CHCTEMa
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/72209.html (mata oOpameHus:
10.06.2021). — Pexxum mocTtymna: ajisi aBTOPU3UP. TOI30BATEIICH

4) BbynerueB A.JI. Dnextponusie npudopsl / bynsraeB A.JL., Jlsmun I1.M., Tynuunos E.C..
— Caparos : IIpodobpazoBanue, 2017. — 399 c. — ISBN 978-5-4488-0130-3. — Tekcr : anek-
TPOHHBIM // DnekrpoHHO-OuOmuoTeunas cucrema I[PR  BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64054.html (mara ob6pamenus: 10.06.2021). — Pexum nocryma:
JUTSL aBTOPU3UP. TIOJIb30BaTENeH

8.2 [lomoJHMTEJbHAA JIUTEPATypa

1) TsepnorenbHas 3MeKTpoHUKA: YueOHoe mocodue ans By30B/ O. H. Boponkos, A. M.
I'ynses, . H. Mupomnaukosa, H. A. Hapsikos. - M.: Akagemus, 2009. — 318 c.

2) IMamtomkun, H. H. ®usnka nonynpoBOAHUKOB U MOJYMPOBOJIHUKOBBIE HMPUOOPHI:
VYuebHoe mocodue / [Tanromkun H.H. - Boponex:BI'JITY um. I'.d. Mopo3zosa, 2016. - 131 c. -
Texcr : anextponHbIil. - URL: https://znanium.com/catalog/product/858616 (nata oGparieHus:
10.06.2021). — PexxuMm gocTyma: 1o MoAmKCcKe.

3) EBnokumos, A.Il. DaekTpoHMKa: KypC JIGKUMH MO AUCHUILIUHE «DJEKTPOHHUKA U
MHUKPOIPOIIECCOPHAsT TEXHUKa» U CTYJCHTOB, OOYYaIOUINXCS 10 HANpPaBICHUIO TOATOTOBKU
13.03.02 «DnexTposHepreTHKa 1 3J1EKTPOTEXHUKa», Tpodmin: «DIeKTpocHadxkeHuey, «Pemneii-
Has 3allliTa ¥ aBTOMAaTU3AIUs JIEKTPOIHEPTETUUECKUX cucTteM» (Bce hopmbl oOydeHus) / A Il
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EBnokumos, P.A. EBnokumos. - Boarorpan : ®I'6OY BO Bonrorpaackuit 'AY, 2018. - 116 c. -
Tekcr : anekTponnbiit. - URL: https://znanium.com/catalog/product/1041848 (mata oOpareHus:
10.06.2021). — Pesxum goctymna: 1o MoAmnucKe.

8.3 MeToauyeckue yKa3aHUs JJIsI CTY€HTOB 110 OCBOEHUIO JUCIUNIMHBI

1) KomeitoB, C.M. TBepnoTenbHas 3nekTpoHuka: Merogudeckoe mocoowue. / C.M.
KonreitoB (aBTOp-coctaButenb) — Komcomonsck-Ha-Amype: 'OYBIIO «Komcomonbckuii-Ha-
Amype roc. Texs. yu-t», 2003. — 179 c.

2) KomnsiToB, C.M. TBepaoTenbHas 31eKTpOHUKA: MeToIu4ecKkrue yKa3aHus K J1abo-
patopubiM pabotram / Coct. C.M. KombitoB — Komcomonbck-Ha-Amype: 'OYBIIO «Komco-
MOJIbCKHMI-Ha-AMype roc. TexH. yH-T», 2002. — 40 c.

3) Kombito, C.M. KBaHTOBas 1 onTHYecKas MJIEKTPOHUKA: MeToandeckoe mocoowue.
/ C.M. KombIToB (aBTOp-cocTaBuTenh) — Komcomonbck-Ha-Amype: TOYBIIO «Komcomonb-
CKMil-Ha-AMype roc. TexH. yH-1», 2003. — 179 c.

4) KombitoB, C.M. KBantoBast u onrtuueckas 3J1eKTpoHUKa: MeToandeckue ykaza-
Hus K nabopatopHsiM padotam. / C.M. KombiToB — Komcomonbck-na-Amype: TOYBIIO «Kowm-
COMOJIbCKUI-Ha-AMype roc. TeXH. yH-T», 2002.-31 c.

5) I'pundensa, C.H. ®usnueckue 0CHOBHI 3JEKTPOHUKH: Meronnye nocobue. /
C.H.I'pundenbn (aBrop-coctaBurens) — Komcomonbsck-Ha-Amype: TOYBIIO «Komcomomnb-
CKMil-Ha-AMype roc. TexH. yH-1», 2004. — 19 c.

8.4 CoBpemennble npodeccuoHa bHbIe 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIPaBOYHbIE CUCTEMBI, HCIIOJIb3yeMble NPU 0CYIeCTBIEHHH 00Pa30BaTEIbHOIO
npouecca no JTUCHUIINHE

1) Onexrponno-6ubianoreunas cuctema ZNANIUM.COM - http://www.znanium.com
2) DnexrponHO-OMOMMOTEeYHas cucreMa [IPRbooks - http://www.iprbookshop.ru

8.5 IlepedeHnb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIHOHHOM CeTH
«HTepHEeT», HEOOXOAMMBIX /IJISI OCBOCHUS TUCHHILINHBI (MOIYJIs1)

1) Eropos, H. M. Dnextponuka. Bepcus 1.0 [DnexkTpoHHbIH pecypc]: KOHCIIEKT JIEKINI
/ H. M. Eropos. — DnextpoH. nas. (3 M6). — Kpacnosipck: UTIK CDY, 2008. — 330 c. - Pexxum
nocryma: http:/files.lib.sfu-kras.ru/ebibl/umkd/48/u_lectures.pdf

2) IlonynpoBoguuku. TexHuueckas MHGOpMalKs, TEXHOJOTUU U XAPAKTEPUCTUKH. -
Pexxum noctyma: http://www.symmetron.ru/suppliers/infineon/

3) VYwueOHblil 1a0OPATOPHBIN CTEHA MO DJIEKTPOHUKE AJIS U3YUYEHHS IMOJIYIPOBOJHUKO-
BbIX niprbopoB LESO3. - Pexxum nocryna: http://www.labfor.ru/devices/leso3

4) Topoun. Ilonesnas unpopmanus. [lonynpoBoaHHKOBbBIE TPUOOPHI M YCTPOICTBA HA
UX OCHOBE. - Pexxum moctyma: - www.toroid.ru/polprovod.html

5) MWudopmannonnas cucrema "EnnHoe OKHO JOCTyma K oOpa3oBaTelbHbIM pecypcam”
[DnekTponHsIii pecypce]. - Pesxum mocryna: http://window.edu.ru/

8.6 JIuleH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrnedyeHue,
HCIOJIb3yeMoe NPU OCYIIECTBJIEHUH 00Pa30BaTeILHOTO MpoLecca

o AMCHMIIJIMHE

Tabnuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOT0 00eCIeUeHHsI

Haumenoanue [10 PexkBu3NTHI / yCIIOBUS MCOIH30BAaHUS

OpenOffice CB0OO/THAS JIMIICH3HsI, YCIIOBUS UCTIOIB30BaHUS TI0 CCBIJIKE:
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http://www.znanium.com/
http://www.symmetron.ru/suppliers/infineon/
http://www.toroid.ru/polprovod.html

\ \ https://www.openoffice.org/license.html

9 OprannsaunOHHO-neuarornquKne yciioBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriJaMeHTUPyeTCss Y4eOHbIM IJIAHOM M pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00ydeHus (mpemnojaBaHus) - pycckuil. Jlyis Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJIOJKUTENBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOeW MHAMBHIYaTbHON 00pa3oBaTEeNbHON TpaeKTOpUHM O0yyaro-
IIMKCS UMEET MPaBO Ha Mepe3aueT COOTBETCTBYIOMUX JTUCIMILIMH U MPO(ECCHOHAIBHBIX MOY-
Jieil, OCBOEHHBIX B IpoIiecce MPEAIIEeCTBYIOMEro 00yueHus, KOTOPbIA 0CBOOOXKAaeT 00yyarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 O0pa3oBaresibHbIE TEXHOJIOTHH

VYyeOHbli Mpolecc NpH MpenojaBaHud Kypca OCHOBBIBAETCS HA HUCIOJIb30BAHUM TPAJIU-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
HbIe 00pa3oBaTEIbHBIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKU-
MH) 3aHATUAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE LIMPO-
KOTO TIPUMEHEHUS] aKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeneHus 3anatuii. Madopmanmonusie
o0Opa3oBaTeNbHbIE TEXHOJIOIMU PEATU3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN KypC IpeIoyiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB y4eOHOrO IJIaHa.

Ha niepBoii iekumu J1ekTop 00s13aH NpeAynpeauTh CTYACHTOB, IPUMEHUTEIBHO K KAaKOMY
0a3oBoMy y4eOHUKY (ydyeOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JICKITMOHHBIN KypC JOJDKEH J1aBaTh HAWOONBIINK 00beM WH(OpPMAIUK U O00ECTIeUunBaTh
6osee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB P 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
YyeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHraa.

9.3 3aHsATHS CEMMHAPCKOIO THNA

CemuHaApCKUE 3aHATHUS NMPEJCTABISAIOT COO0H ETATU3AHUIO JIEKIIHOHHOTO TEOPETHUECKO-
ro MaTepuasa, IpoBOJATCS B LEJAX 3aKPEIJICHNs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 NTPOBENIEHUSI CEMUHAPOB SIBJISIETCS. 00CYXIeHue Hanbosee mpodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIbHBIM T€MaM, a Takke paz0op MpUMEPOB M CUTYalMil B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemnojaBaressi BXOIAT: OKa3aHHUE METOIUYECKOM Io-
MOIIH U KOHCYJIbTUPOBaHHE CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHUBHOCTh Ha CEMMHAPCKHX 3aHATHSX OLEHUBAETCS 110 CISAYIOIUM KPUTEPHSIM:

* OTBETHI Ha BONPOCHI, ITpeJIaraeéMble MPero1aBaTelieMm;

* yJacTue B IUCKYCCUSX;

* BBITIOJIHCHUC IMTPOCKTHBLIX U MHBIX SaI[aHI/II\/'I;

* ACCHUCTHPOBaHME MPENOoaBaTei0 B IPOBEICHNUN 3aHATHHA.

OTBeT 10JKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBUIKHM Ha UCTOYHUKHU.

HOKJ’I&I[I)I N OIIIOHHUPOBAHUC AOKJIAAOB IMPOBEPAIOT CTCIICHb BJIAJCHHUA TCOPECTUUCCKHUM
MaTepHajIoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OHCHI/IBaHI/Ie 3a)IaHI/H71, BBITIOJITHCHHBIX Ha CEMHUHAPCKOM 3aHATHH, BXOAUT B HAKOIIJIICH-

HYIO OLICHKY.
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9.4 CamocTosiTe/ibHAsA padoTa 00yYAIIUXCS 1O JUCHUNINHE (MOAYJII0)

CamocTrosTenbHas paboTa CTYIEHTOB — 3TO MPOILIECC AKTUBHOTO, IIeJIEHANPaBIEHHOTO
NPHOOpPETEHUs] CTYJACHTOM HOBBIX 3HAHUH, YMEHUH 03 HEMOCPEACTBEHHOTO yJacTHsI Mpernoia-
BaTeJsl, XapaKTEpU3YIOUIUNCS TMPEAMETHON HampaBlIE€HHOCTHIO, (P(GEKTUBHBIM KOHTPOJEM U
OLIEHKOI pe3ybTaTOB AEATEILHOCTH 00YUYarOmIerocs.

Ilenu camocTosATebHON PaOOTHI:

* CHUCTEMAaTHU3alUs U 3aKPEIUICHUE MOJTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYJCHTOB;

- yryOJIeHHe U paclIMpEeHUe TEOPETUYECKUX 3HAHMIA,

- (hopMHUpOBaHHE YMEHUH HCIOJIB30BaTh HOPMATHUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATENBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEILHOCTH MBIIIJICHUS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpEaIn3aluy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenpHas paboTa MOXKET OCYIIECTBIISITHCS MHIAUBUYATIbHO WM TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1IeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHomorHst OpraHu3aIi CaMOCTOSTEIHLHOM pabOThl CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAOOTHI CTYJACHTOB MOXET
MPOXOIUTH B MUCbMEHHOM, YCTHON WIIM CMEIIaHHOH dopMe.

CtyneHTsl JODKHBI MOAXOIWTH K CaMOCTOSITEIBHOM paboTe Kak K HaWBaKHEUIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUECKUX 3HAHUHM, BHIPAOOTKE €IUHCTBA B3IJISJIOB HA
OT/IENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI ONPEICTICHHBIX HABBIKOB U MCIOJIB30BaHUs mpodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 Meroanueckue yKa3aHus JJiA 00y4al0MIMXCs 110 OCBOEHUIO TN CHUTITTHHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIIMMCS L€1ecO00pa3HO BBHIMOIHATH CIEAYIOIINe
PEKOMEH AN

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
PEKOMEHIYETCSl IO TaMSATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPENEICHUS, IOHITHS pa3ze-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
M U MHAMBHUIYaJIbHBIM KOMILJIEKCHBIM 33/IaHUSM Ha CaMOCTOSITENIbHYIO padoTy.

4. Bca TemaTnKa BOIIPOCOB, M3yYaEMBIX CaMOCTOSITENIBHO, 3a/1a€TCSl Ha JIEKIMSIX IIPEIo-
naBatenieM. MM e aroTcs UCTOYHMKY (B NEPBYIO OYepe/lb BHOBb U3/IaHHBIE B NEPUOANUECKOMN
HaY4HOI JuTeparype) Juist 6ojee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JICKIUH.

[Ipu camocTosATensHON TPOPAObOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATh OCHOBHBIE ONpE/IeNeHUs U (PaKThI;

* IOBTOPUTh 3aKOHCIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATUU MaTepuail U JIONOJHUTH
€ro C Y4eTOM PEKOMEH0BAHHOM 10 JaHHOM TEME JIUTEPaTyphl;

* U3YYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY, COCTABIATH T€3UCHI, AHHOTAIIMU U KOHCIIEKTHI
HanOoJiee BaKHBIX MOMEHTOB;

* CAMOCTOSITENILHO BBIMIOJIHATD 3a/1aHUsl, aHAJIOTUYHbIE MpeJiaraéMbIM Ha 3aHATHUSX;

* UCTIOJIb30BAaTh JUJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEJCTB.

MeToanyeckue YKa3aHUs NIPH PadoTe HA/Il KOHCIIEKTOM JICKIMHU

B xojne JeKIMOHHBIX 3aHATHH HE00XOAMMO BECTH KOHCIIEKTHPOBAaHHE Y4eOHOIro mare-
puana. OOpamiath BHUMaHHE Ha KaTeropuu, (GOpMyJIHPOBKH, PACKPHIBAIOLINE COJEPKAaHUE TEX
WIN MHBIX SIBJICHUH U MPOLIECCOB, HAYYHBIE BBIBOABI U MPAKTUYECKUE PEKOMEHIAINH, TTOJI0XKH-
TEJbHBIN OIBIT B OPATOPCKOM HCKycCTBe. JKenaTelbHO OCTaBUTh B pabo4MX KOHCIEKTaX MO,
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Ha KOTOPBIX JEN1aTh IOMETKU U3 PEKOMEHJOBAaHHOU JINTEPATypBl, JOMOIHSAIONE MaTeprai Ipo-
CJIyIIAaHHOM JIEKLIMH, a TaKXKe MMOAYEPKUBAIOLINE OCOOYI0 BaXKHOCTh TE€X WJIM MHBIX TEOpEeTHYe-
CKUX TMOJIOKEHUH. 3a1aBaTh MPENoaBaTel0 YTOUHSIIOIIME BOIIPOCH] € IIEJIbI0 YSICHEHUS TEOope-
TUYECKUX TOJIOKEHUH, Pa3pELICHHs CIIOPHBIX CUTyalUH.

Metoauyeckue yKka3aHus 110 CaMOCTOATEJbHOH padore Hal M3yYyaeMbIM MaTepHa-
JIOM M IIPH NOAr0TOBKE K NPAKTHYECKUM 3aHATHAM

Haunnate Haj0 ¢ U3y4eHUs] peKOMEHJOBaHHOM uTeparypbl. Heo0X0qumMo MOMHUTB, YTO
Ha JIEKIIMM OOBIYHO PAaccMaTpHUBAETCs HE BEChb MaTepHall, a TOJbKO ero yacTb. OcTajibHas ero
YacTh BOCIIOJIHSICTCS B IIPOIIECCE CAaMOCTOSTENIbHON paboThl. B cBsi3M ¢ 3THM paboTa ¢ peKOMeH-
JIOBaHHOW JUTeparypoil oOsi3atenbHa. Ocoboe BHUMAaHUE IPU 3TOM HEOOXOAMMO OOpaTHTh Ha
COJIepKaHWEe OCHOBHBIX ITOJIOKEHHH M BBIBOJOB, OOBSICHEHHE SBICHUN W (PaKTOB, YSICHEHUE
IIPAKTUYECKOIO MPWIOKEHUS PacCMAaTPUBAEMBIX TEOPETHMUECKHX BOIPOCOB. B mponecce 3toit
paboThl HEOOXOIMMO CTPEMHUTHCS MOHATH U 3aIIOMHUTH OCHOBHBIE TOJOXKEHHUSI paccMaTpuBae-
MOI0 MaTepuaia, IpUMepHl, MOSCHSIIOIIUE €ro, a TaKKe pa3o0paThCs B WLUIFOCTPATUBHOM Mate-
puae.

Meroanyeckue yKa3aHus 1o Boinoanenuro PI'P

[Ipu Bemonnenun PI'P Hy:)KHO M3y4uTh MaTepHa IO TEME COOTBETCTBYIOIIETO pa3jea.
[Tono6pate noaxoasume Gopmyisl uist peieHus 3aaad. I'papuku BAX cTpouts Ha MUIITUMET-
poBoii Oymare, 11060, UCTIONB3Ys MporpaMMHbIe MPOAYKTEL. PI'P odopmisercs na popmare A4,
cornacuo P 013-2016.

10 Onucanue MaTepuaIbHO-TEXHHYECKOT0 00ecnevYeHus1, He00X0AMMOro sl
oCcylIecTBJIeHHs 00Pa30BaTEIbLHOIO NMpoIecca Mo AUCHUILINHE (MO1YJII0)

10.1 YueOHo-s1a00paTOpHOE 000PY10BaAHHE
Tabnuna 6 — Ilepeyens 06opyaoBaHus 1adboparopun

HaunmenoBanue aynuropuun

(naGopatopuu) Hcnonb3yemoe obopynoBaHue

Aynuropus

304/3 JIaGoparopusi 2IEKTPOHUKHU YHuBepcanbpHble 1a0opaTtopHblie creHas! 87-01
«Jlya»

10.2 Texnu4eckme M 3JJeKTPOHHbIE CPeICTBA 00yUYeHHUS

JIeKIMOHHbIE 3aHATUS

Aynuropuu JUisl IEKIIMOHHBIX 3aHATHI YKOMIUIEKTOBaHbI MEOEIBI0 U TEXHUYECKUMU Cpe-
CTBaMU OOYYEHUS, CIY>KAIUMU Il NIpeACTaBlIeHHUs yueOHON nH(popmanuu OOJBIION ayAauTo-
pun (HaOOpbI JAEMOHCTPALMOHHOTO 000PYAOBaHUS (IIPOEKTOP, SKpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HarIAAHbIE TOCOOUS, TEMAaTHUECKHE MIUTIOCTPALIUN).

Jns peanuzanuy JUCHUILTMHBI TOATOTOBJIEHBI CIEAYIONINE MPE3eHTALNN:
1. ®usnyeckue 0CHOBHI pabOTHI MOIYIPOBOAHUKOBBIX IPUOOPOB

2. TlonynpoBOAHMKOBBIE TUOMABI

3. Tpansucropsl

4. Tupucrtopsl

5. OnTo3/1eKTPOHHBIE TPUOOPHI

JlaGoparopHble 3aHATHS

s mabGopaTopHBIX 3aHATUH Hcnonb3yeTcs aynutopus 304 xopmyc Ne3, ocHaiieHHas
00opyoBaHrEM, YKa3aHHBIM B TaOJI. 8.

CamocrosrenbHas paboTa.

[TomereHust 1y1si CaMOCTOSATELHON pabOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO TOJKIIOYeHUS K ceTH «VIHTEpHET» U JOCTYIOM K JIEKTPOHHON MH(OPMALIMOHHO -
obpazoBarenbHOi cpene KHATY:

- yutanbHbIl 3a1 HTh KHAT'Y;

13




- KOMIIbIOTEpHBIE Kiacchl (aya. 211 kopmyc Ne 3).

11 HubIe cBeaeHusd

MeTOIlI/I‘IeCKI/Ie PECKOMEHIAIINH I10 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME NUCHUIUIMHBI O0YUYaIOLMMUCS ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIOUIMMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpenmnonararoTcs cienuanbHbIe YCIOBHS IS TOIY4EeHUST 00pa30BaHus 00yJarOIuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nie1arorn4eckuii CoCTaB 3HAKOMUTCS C TCUXOJIOTO-(PU3UOIOTHISCKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCsS MHBAIUIOB U JIUI[ C OTPAHHMYEHHBIMH BO3MOXHOCTSIMHU 3710pO-
Bbsl, MHJAMBUIYAIBHBIMU MPOrpaMMaMH peaOWIUTallii UHBAIHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMONHUTEIbHAs MOAJEPKKA MPEroAaBaHus ThIOTOPAaMU, ICHUXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOIMYECKUMU peKoMeHanusaMu MunoopHayku PO (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(beKCUBHBIE METOABI 00YUYEHHUS, TEXHOJIOTUU COIIMOKYIbTYPHON peabuIUTAIMK C IENIbI0 OKa3a-
HUS [IOMOILM B YCTAaHOBJICHUH MOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOILEHUHN C APYTUMU CTY/EH-
TaMu, CO3AaHUH KOM(POPTHOTO TICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (opMax: ayAualbHOM, BU3YaJIbHOM, C HCIOJIb30BAHUEM CHEIHATbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuminesl Junamu ¢ OB3 ocyiecTBisercs ¢ UCHOIb30BAaHUEM CPENCTB
0o0yudeHHusl 00ILEro M CrenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE OOecleUeHre MpeaycMaTpUBaeT MPUCIIOCOOIEHUE ayTUTO-
puit k Hyxzaam aur ¢ OB3.

@®opma NpoBEACHUs ATTECTALMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUIecKkux ocoberHocren. s crynentoB ¢ OB3 npenycmarpuBaet-
cs1 1ocTymHas popMa MpeIoCTaBICHUs 3aJaHNi OLIEHOYHBIX CPEACTB, a8 UMEHHO:

* B TIEYaTHOM WM DIIEKTPOHHOM ¢dopme (g JUI ¢ HapyLIEHUSMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IIe4aTHOM (hopMe WJIH DJIEKTPOHHON (opMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIEHUSIMH CIIyXa, peuH, 3peHus);

* METOIOM UTEHMS aCCUCTEHTOM 3a/1aHusl BCIYX (IUIs JIUL C HAPYIIEHUSMH 3pEHUS).

CryneHTaM C MHBaJIMIHOCTHIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpUBaeTcsl H0CTymHas (GopmMa mpeaocTas-
JICHUs] OTBETOB HA 3aJIaHUS, @ UMEHHO:

* IUCbMEHHO Ha Oymare wiu HabopoM OTBETOB Ha KOMITbIOTEpE (AJIs JIUI] C HApyILIECHH -
MU CllyXa, peuH);

* BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPMAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTa (s
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO ariapara);

* YCTHO (U151 JIUL] C HAPYLIEHUSMU 3PEHMS], OLIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HEeoOxoaMMOCTH sl 00YUaOIIUXCsl C MHBATUAHOCTHIO MPOIIelypa OLEHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/J OLIEHOYHBIX CPEJICTB*
0 JUCIHUILINHE

«IIEKTPOHHUKA»
Hanpasnenue noaroroBku 27.03.04 YupaBiieHHE B TEXHUYECKHUX CUCTEMAX
HanpasnenHocts (mpoduib) ABTOMAaTH3a1Us ¥ YIIPABIEHUE TEXHOIOTUYECKUMU
rpoleccaMu
KBanudukanus BeITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoemMKocTs, 3.€.
2 3 4
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroliee noapas3aeiacHne
«IK3amen» Kagheopa «IIpomvluinennas 31ekmpoHuxay

' B 1aHHOM NPUIIOXKEHHH MPECTABICHBI TUIIOBBIC OIICHOUYHbBIE CPeCTBA. [TOTHBIH KOMIUTEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIONIUI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT u jp.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kaenpe B OyMakHOM U 3J€KTPOHHOM BHJIE.
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1 IlepeuyeHb IUIAHHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI 110 JUCHUILIMHE (MOY.110),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

KO,I[ 1 HAUMCHOBAHHEC

KOMIICTCHII N

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILINHE

[Tpodeccuonanbubie

[1K-2 CmocobeHn pas-
pabaTbiBaTh CpeICTBA
aBTOMaTU3alli U MCEC-
XaHU3aAIMd TEXHOJIO-
FHYECKUX TPOIIECCOB
MEXaHOCOOPOUYHOTO
IPOHM3BOJICTBA

[IK-2.1 3Haer cpeacTBa aBTOMa-
TU3allUd U MEXaHHW3alul TEeXHO-

JJOTN4YCCKUX, IIOABEMHO-
TPaHCIOPTHBIX, MOTPY304HO-
pasrpy304YHBIX onepauui

[IK-2.2 VYwmeer ompenensite uc-
MOJIb30BaTh CPEJCTBA aBTOMATHU-
3allMM M MEXaHU3alMU TEXHOJO-
THYECKHUX MIPOIIECCOB

[IK-2.3 Bmazeer HaBBIKAMUA IIO-
MCKa U BbIOOpa MoOJeNneil cpeacTs
aBTOMAaTH3allid M MeXaHU3aluu
TEXHOJIOTHYECKHUX TPOIIECCOB

3Harh  (U3MYECKHE  OCHOBHI
(YHKIIMOHUPOBAHUS DJIEKTPOH-
HBIX NPUOOPOB, UX XapaKTEpHU-
CTHKH, IapaMeTpbl U SKBHBa-
JICHTHBIE CXEMBI.

YMeTp BBIOMpATh THUIBI 3JICK-
TPOHHBIX IPUOOPOB B 3aBHCH-
MOCTH OT OCOOEHHOCTEH HX
PUMEHECHHS.

Brnaners HaBbIKamMu pa3pabOTKU
MNPUHIUIIHAJIBHBIX CXEM C HC-
MOJIb30BAaHUEM  TTOJTYITPOBOJHH-
KOBBIX TPHUOOPOB.

Tabmuna 2 — [Macriopt ¢oH/1a OIIEHOYHBIX CPEJICTB

KonTtposnpyemsie ®opmupyemass | HammenoBanue
pasaebl (TeMbl) KOMIICTeHIHA OLICHOYHOI0 IToxa3aTenn oneHKH
AUCHUILINHBI cpeacTBa
Paznen 1-5 I1K-2 3amura nabopa- | ApryMEHTUPOBAaHHOCTb
TOPHBIX pabOT OTBETOB
Paznen 1-5 I1K-2 Tect IIpaBUIBHOCTH OTBETOB
Paznen 1-5 [1K-2 PT'P [TonHOTa M IPaBUILHOCTH
BBITNIOJIHEHMSI 3a/1aHUs

2 MeTtoanueckne MaTepHAaJIbl, ONpPeIe/IA0NHe MPOLeAyPhl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yome npouece
(popMupoBaHusa KOMIETEHIH

Mertoanyeckre MaTepualsl, ONpeAelsiole MPoLeayphl OLCHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB W (WJIH) OIBITA JICATEIHHOCTH, ITPEICTABICHBI B BUC TEXHOJIOTHUECKON KapThI TUCIH-
TUTHHEI (Tabnuma 3).

Tabmuua 3 — TexHoJornyeckas Kapra

HaumenoBanue | Cpokn IIxana
Kpurepun
OLICHOYHOI0 | BBINOJIHE- OLICHHU-
OllCHUBAaHUA
cpeacrea HUSA BaHUA
3 cemectp

Ilpomescymounas ammecmauus 6 gpopme «IKzamen»

JlaGopatopHas
pabora 1

B TCUCHHE
ceMecTpa

5 6aJU10B

5 OamnoB — CTYACHT ITOKa3aJl OTJINYHLIC
HABBbIKW TTPUMCHCHUS ITOJIYYCHHBIX 3HA-
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HanmenoBanue Cpoknu IIxana K
OLIEHOYHOT0 | BbINOJIHE- OlleHHU- puTepun
OlleHUBAHMS
cpeacTBa HHA BaHUsl
2 JlabopaTopHas BTEUCHUE | o o o HUW W YMEHHMH TpH pelieHuu mnpodec-
pabora 2 ceMecTpa CHOHAJIbHBIX 33J1a4 B paMKaX YCBOCHHO-
3 JlaboparopHas BTEUCHHE | 5 | TO yueOHOro MaTepuaia.
pabota 3 cemecTpa 4 Gamma — CTYACHT TOKasaj XOpOIIHe
4 | JlaGoparopuas B TEUCHUE | ¢ o HABbIKM MPUMEHEHHUS MOJYYCHHBIX 3Ha-
pabota 4 cemecTpa AVIOB 1 it YMEHUU TPH pelieHuu mpodec-
5 JlaGoparopHast B TCUCHUC | 4 o CHOHAJIbHBIX 3a/1a4 B paMKax YCBOEHHO-
pabora 5 cemecTpa AIOB | 1 yyeGHOrO MaTepHala.
6 JlaGopaTopHas B TeUCHHE | o 3 Oamia — CTYAEHT IOKa3aj YyIOBIE-
pabota 6 cemecTpa ajlios TBOPUTEIILHOE  BJIAJCHUE  HAaBBIKAMU
7 Ha60paT0pHaﬂ B TCUCHUC 56 IIPUMEHCHUA IIOJTYUCHHBIX 3HaHUH U
pa6ora 7 cemectpa alOB | yMenuii npy pemieHuy npodecchoHalb-
8 | JlaGoparopuast B TeUCHHE HBIX 33]]a4 B paMKax YCBOCHHOIO yuel-
pabora 8 ceMmecTpa HOro MarcpHuania.
2 Gaiia — CTYACHT IPOJIEMOHCTPUPOBAT
5 0aiUIoB HEJOCTAaTOYHBIM  ypOBEHb  BJIAJICHUS
YMEHHUSIMH W HaBBIKAMH TPH PELICHUU
npodecCHOHANBHBIX 3a7ad B pPaMKax
YCBOEHHOT'O Y4eOHOI0 MaTrepuara.
9 Tect B TeueHue | 5 GammoB | 5 6amnoB — 91-100 % mpaBHIIBHBIX OT-
1o pasjueiy 1 ceMecTpa BETOB — BBICOKMI YPOBEHb 3HAHUM;
10 | Tecr B TeueHue | 5 6amioB 4 6amnoB — 71-90 % npaBUIIBHBIX OTBE-
10 pazjeny 2 cemecTpa TOB — JOCTAaTOYHO BBICOKHI YpOBEHb
11 | Tecr B TeueHue | 5 6amioB | 3HAHUM;
o pasneny 3 cemecTpa 3 6amnoB — 61-70 % mpaBUIBHBIX OTBE-
12 | Tect B TeueHue | 5 0amioB | TOB — CPEIHUM YPOBEHb 3HAHU;
o pazjaeny 4 cemecTpa 2 6amioB — 51-60 % npaBUIIBHBIX OTBE-
13 | Tecr B TeUeHHE | 5 OamioB TOB — HU3KHIl YPOBEHb 3HAHMUI;
110 paszeny 5 cemecTpa 0 6annos — 0-50 ‘Vuo TNPaBUIILHBIX OTBE-
TOB — OUY€Hb HU3KHUH YpOBEHb 3HaHUMI
14 | «PI'P» B Teuenue | 35 6amnoB | 35 OamwioB — CTYAEHT MOKaszal OTIWY-
cemecTpa HbIC HaBBIKH MPUMEHEHHS MOJTY4EHHBIX
3HAHUW W YMEHUU TpU PEHIeHUH TpPOo-
(deccroHaNbHBIX 33/1a4 B paMKax yCBO-
€HHOI0 yueOHOro MaTepuasa.
20 6ayI0B — CTYJIEHT MOKa3ajl XOpolIne
HABBIKM MPUMEHEHHUS MOJY4YeHHBIX 3Ha-
HUN W YMEHUU NpH peuieHuH mnpodec-
CHOHAJIbHBIX 3a/1a4y B paMKax YCBOEHHO-
ro yueOHOro mMarepuasa.
10 Gay1 — CTYJEHT MOKa3ajl yIOBJIETBO-
pUTENIbHOE BJIAJICHUE HAaBBIKAMU IpPHU-
MEHEHUS! TOJYyYEHHBIX 3HAHUM U yMme-
HUI TpU peleHuH IpoQeccuoHaIbHBIX
3ajjady B paMKax YCBOCHHOTO Y4eOHOro
MaTepuaia.
0 6anoB — CTYAEHT MPOAEMOHCTPUPO-
BaJl HEJOCTAaTOUHBIH YPOBEHb BIIAJCHUS
YMEHHSIMH W HaBBIKAMHU TPH PEIICHUU
MpOoPECCHOHANIBHBIX 3a7a4 B paMKax
YCBOEGHHOI'0 y4eOHOro MaTepuaa.
Texymuit KOHTPOJIb: - 100 Gannos -
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HaumenoBanue | Cpokn IIxana
Kpurepun
OLIEHOYHOT0 | BbINOJIHE- OlleHHU-
OlleHUBAHMS
cpeacTBa HHA BaHUsl
DK3aMeH: - 50 GayoB -
HUTOI'O: - 150 6annos -

Kpurtepun oneHkn pe3yibTaToB 00y4eHHUs 110 AMCHMILIMHE:

0 — 64 % OT MakCUMaJIbHO BO3MOXKHOW CYyMMBI 0ajIoB — «HEYAOBJIETBOPUTEIBHO» (HEHO-
CTaTOYHbBIN YPOBEHb ISl IPOMEKYTOYHOMN aTTeCTallMU MO JUCLUILIUHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXHON CYyMMBbI 0aJlJIOB — «yJJOBJIETBOPUTEIHLHOY (TIOPOTO-
BbIl (MUHUMAaJIbHBIN) YPOBEHB);

75 — 84 % OoT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILOY» (CPEIHUI YPOBEHBD);
85 — 100 % oT MakCMMaJIbHO BO3MOYKHOW CYMMBI OaJlJIOB — «OTJIMYHOY» (BBICOKHI (MakcH-
MaJIbHBIN) YPOBEHB)

3 TumnoBble KOHTPOJIbHBIE 32JaHUS HJIM MHbIE MAaTePHAJIbI, HE0OX0IMMBbIe 11
OLIeHKHU 3HAHMIi, yMeHMii, HABBIKOB U (/M) ONBITA 1eATeIbHOCTH,
XapakTepu3ywmue npouecc ¢opMHPOBaHHS KOMIETEHIHI B X0/1e OCBOEHHS
o0pa3oBaTe/IbHON NPOTrPaAMMBbI

3.1 3aganus 1Js TEKyLIEro KOHTPOJs yCIeBaeMOCTH

3.1.1 3apanus a5 1a60paTOPHLIX padoT

JlaboparopHast padota Ne 1 (peanmsyercs B (hopMe MPaAKTUICCKOU TOJTOTOBKH) - Hccie-
dosanue 8bINPAMUMENTbHBIX NOJTYIPOBOOHUKOBLIX OUOO08

1) O6bsicHUTE BBIIPAMIISIOLIEE TEHCTBUE p-N-TIEpeX0/a.

2) CpaBuute BAX p-n-nepexoza v peaqbHOTO BBITPSIMHUTEIBLHOTO TUO/IA.

3) Yem paznuuatorcsi BAX repmaHueBbIX U KPEMHHUEBBIX TUOA0B?

4) Bnusinue TemnepaTypsl U KOHIIEHTpaluu npumeceit Ha BAX nuona.

5) KakoBbl 0CHOBHBIE 00J1aCTH IPUMEHEHUSI TUO/10B?

6) HazoBuTe OCHOBHBIE TapaMeTPhI MOTYIPOBOJHUKOBBIX JHOOB.

JIaGopatophas padota Ne 2 (peanusyercs B popme MpakTUYECKON MOATOTOBKH) - HMccie-
006aHue NOIYNPOBOOHUKOBHIX CIAOUIUMPOHOB

1) Ha3oBuTe 0CHOBHBIE BU/IBI IPOOOEB P-N-TIEPEXOJIOB.

2) Pacckaxkure; kakue pu3nyueckue mporecchl onpenessitoT (opMy XapaKTepUCTHUKH CTa-
OMJIMTPOHA Ha Pa3HbIX yYacCTKaX.

3) Ot uero 3aBUCUT HaNpsKEHUE PoO0s?

4) Kak HaiiTu TeMrepatypHbiii KodQuIueHT Hanpsbkenus cradbunmzanun? Kakoit 3HaK
OH MMEET JJIsl pa3HbIX BUIOB Ip0o00s?

5) IlpuBectu cxemy BKIIOYEHHS CTAOMIUTPOHA.

JIaGopartopHas pabota Ne 3 (peanuzyercs B popme NpakTHUeCKOil MOAroToBKM) - Mcce-
006aHUe CMAMUYECKUX XaPAKMepUCmuK U pu3uieckux napamempos MaioMoujHo20 OUnoapHo-
20 mpanzucmopa ¢ O3

1) O6bsicHUTE YCTPOWCTBO M MPUHIUI IEHCTBUS TPAH3UCTOPA.

2) [IpuBenuTe KapTUHY paclpeielieHus] HEOCHOBHBIX HOcHUTeNel B 0a3ze TpaH3HuCTOpa B
3aBHCUMOCTH OT peKkuMa paboTHI.

3) HazoBuTe cocTaBisiioye TOKOB 3JIEKTPOI0B TPAH3UCTOPA.

4) HazoBuTe cratnyeckue napaMeTpbl TPaH3UCTOPa, OOBSICHUTE UX (PU3NYECKUI CMBICII.

5) Haueptuth cxemy BKJItoueHHs Tpanzucropa ¢ O

6) OOBSCHUTD YCHIIUTEIIbHBIC CBOMCTBA TPAH3UCTOPA, BKIIOUEHHOTO IO CXeMe ¢ 00IruM
IMHUTTEPOM.

7) Nzo6pazute BAX Tpan3ucropa s cxemsl ¢ 0D, 00bSICHUTE UX.
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JlabopaTtopHas padota Ne 4 (peasmmzyercst B opMe MPaKTHIECKOM MOATOTOBKH) - Mccie-
008aHUe CIMAMUYECKUX XAPAKMEPUCMUK U (DUULECKUX Napamempos Mai0MOUHO20 OUNOIAPHO-
20 mpanzucmopa ¢ Ob

1) Haueptuth cxeMy BkiItoueHus tpansucropa ¢ Ob

2) N3o6pasute BAX Tpansucropa mis cxem ¢ Ob o0bscHHTE HX.

3) OOBACHUTD yCUIUTENBHBIE CBOMCTBA TPAH3UCTOPA, BKIOYEHHOI'O 10 CXEME ¢ 00LIeH
0a3oii.

4) Kakue cymecTBylOT CUCTEMbl MAJIOCUTHAJIbHBIX I1APAMETPOB U B UEM MPEUMYILECTBA
cucteMsl h - mapameTpoB?

5) Kak BBITVIAIUT SKBUBAICHTHAS CXeMa TPAaH3UCTOpa B cucteme h - mapaMeTpos?

6) OO0BsICHUTE BIMSHHUE TEMIIEpaTypbl Ha paboTy TpaH3ucTopa B cxemax ¢ Ob u OD.

JlabGopaTtopHas padota Ne 5 - Hccnedosarnue noneeoeo mpauzucmopa
1) Onpenenenue MoJIeBbIX TPAH3UCTOPOB, UX OTIIMYNE OT OUTOJISIPHBIX
2) YCcTpoiCTBO M NPUHLIUIT ACWCTBUSA MTOJIEBOTO TPAH3UCTOPA C YIPABISIOMUM P — N- Tie-
PEXOI0M.
3) IloneBoii TpaH3UCTOP C YIPABISAIOMIUM P — N — IEPEXOJIOM, €ro OCHOBHBIE XapaKTepH-
CTUKH U TTapaMETPHI.
4) YCcTpOoHCTBO U MIPUHIIUII ACHCTBHSI TOJIEBOT'O TPAH3UCTOPA C
M30JIMPOBAHHBIM 3aTBOPOM U BCTPOCHHBIM KaHAJIOM, €TI0 XapaKTEPUCTHKU
5) YcTpoiicTBO M MPUHIUI IEHCTBUS TIOJIEBOTO TPAH3UCTOPA C
M30JIMPOBAHHBIM 3aTBOPOM U MHIYLIMPOBAHHBIM KaHAJIOM. €T0 XapaKTEPUCTUKHU
6) DKBUBAJICHTHAs CXEMa 3aMEIICHHS T0JIEBOT0 TPAaH3UCTOpa

JlaboparopHas pabota Ne 6 (peanuzyercs B (hopMe MPaKTUYECKOW MOATOTOBKM) - Hccie-
dosanue mupucmopa

1) HazoBuTe OCHOBHBIE THIIBI THPUCTOPOB M OOBACHUTE MPUHIUI UX ACHCTBUS.

2) KaxkoBbl OCHOBHBIE [TapaMeTPbl TUPUCTOPOB?

3) IlepeuncnuTh ¥ NOSICHUTH CIIOCOOBI MEPEBOAa TUPUCTOPA U3 3aKPHITOTO COCTOSIHUS B
OTKPBITOE

4) IepeuncanTh U OOBACHUTH XapaKTEPU3YIOIINE U MPEAeTbHO-0NyCTUMBIE TTapaMeTphl
TUPUCTOPOB TIO [EMH aHOa

5) PaccMoTpuTe BOJIBT-aMIEpHBIE XapaKTEPUCTUKU THPUCTOPA C TOUKU 3peHUs PpU3nye-
CKHUX IPOIECCOB, MPOTEKAIOIINX B CTPYKTYpE THIA N-p-N-p?

6) B uem cocTosT npenMyIecTBa TUPUCTOPA MEPe] TUHUCTOPOM

7) KakoBbI KOHCTPYKTHUBHBIE OCOOEHHOCTH TUPUCTOPOB?

JlaGopaTtopHast pabota Ne 7 - Hccnedosarnue nonynpo8ooOHUKOBbIX homonpuemMHUKo8
1) OOBscHUTE, 4TO Takoe POTOMPOBOAUMOCTH
2) ¢ortoranpBaHu4YecKuil 3P PexT.
3) ®otoauon: GOTOAMOTHBIN PEKUM, XapaKTEPUCTUKU, TAPaMETPBHI.
4) ®otoauon: HoToraabBaHUYECKUN PEXKHUM, XapaKTEPUCTUKHU, ITapaMeTPhl
5) ®oTOoTpaH3UCTOP MPUHIUN JAEHCTBUS, XapaKTEPUCTUKH, TApaMETPhI

JlaGopaTtopnast pabota Ne 8 - Hccnedosarnue 0uoOHbix u mpan3ucmopHbix ONMpOHO8
1) ITomynpoBOHUKOBEIE U3ITydaTENH: YCTPOHUCTBO, TPUHIIUII ACHCTBUS, XapaKTEPUCTHKU
U TIapaMeTpPhI
2) CaoiicTBa U 00J1aCTH TPUMEHEHUS JUOJHBIX ONTPOHOB
3) OnTpoHbl, UX Pa3HOBUIHOCTH.
4) TlpuHNMN NEHCTBUS, BXOJHBIE U BRIXOIHBIE TTApaMETPhI ONTOIAp.
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5) TpeGoBanus, MpeaAbSABIsIEMbIE K JIEMEHTAaM ONTPOHA: U3ITy4aTesto, ONTHYeC- KO-
My KaHaily, (QOTOIPUEMHHUKY.

3.1.2 PacueTHo-rpadguyeckas paoora

Tema: «Pacuer mapameTpoB p-n nepexoaa u BAX nmoiynpoBoJHUKOBOTO 1UO0/a, BIUSIHUE
temnepaTypbl Ha BAX ».

Bapuants! Ha PI'P BeImaeT npenonasarens.

3anaua 1. Onpenenuts BHICOTY NOTEHIMAILHOTO Oapbepa ¢, ,,BO3HUKAIOILET0 IpH 00pa-

30BaHUH UCATHHOTO 3JIEKTPOHHO-IBIPOYHOTO MEPEX0/Ia B COCTOSIHUN PABHOBECHSI.

3amaya 2. OnpenenuTth MUPUHY SJIEKTPOHHO-IBIPOYHOTO IEepexona Oy U pa3Mepsl
00€IHEHHBIX CIIOEB p- U N- obmnactei (Spo , Ono) B COCTOSHHU PABHOBECHS.

3amaga 3. Omnpenenuth BBICOTY MOTEHIUAIBHOTO Oapbepa, IMIUPUHY 3JIEKTPOHHO-
JBIPOYHOr0 Hepexoja & u pasmMepbl 00EIHEHHBIX CIIOEB p- U N- oOnacTei ( O, , On ) IpH Mojade
Ha Mepexo]] BHEIIHero Hanpspkenus U.

3amaua 4. Paccunrars OaprepHyto Cg EMKOCTD MEepexo/ia Mpu BHENTHEM HanpsbkeHun U.

3anava 5

1) laTh XapakTepuUCTHKY JHO/A.

2) Beinucarb U3 cripaBOYHMKA OCHOBHBIE TAPAMETPHI:

Unp = npu Impmax =
I o6p = npu UoOp. max =
Pcp = t max =

3) Iloctpouts (Ha MUJUIMMETPOBKE) BOJIBT-aMIIEpHYIO XapakTepuctuky (BAX) nuona
Ui TeMueparypsl t=25 C i 3aJaHHOTO JU0Ja.

[Tpu moctpoennn BAX mpsimbie 1 0OpaTHBIE BETBU XapaKTEPUCTUK PACIIONOKHUTH B OJI-
HOW cucTeMe KOOpAHHAT.

4) I1o BonbT-aMIIEpHON XapaKTEPUCTUKE ONPENETUTh

conpoTtusieHue npssmoMy Toky (Rmp) npu nanpsbkenuu Uy, Ha JmHeliHOM ydacTke BAX
U COIpOTHBIIEHUE 00paTHOMY TOKY (RoOp) mpu oOpaTHOM HaIpsKEeHUN

5) Anddepennmanbable CONPOTUBIEHHS (Iyg) U KpyTU3HY (S) npsamoii BetBu BAX s
HanpskeHus Uy,

3.2 3aganus 1J1sl IPOMEKYTOYHOM aTTeCTAUH

KoHTpoJibHbIE BONIPOCHI K IK3aMeHY
CoOcTBeHHbIE U TPUMECHBIE MOJIYTIPOBOAHUKH, UX TPOBOIUMOCTbD.
Hpeiid u nuddy3us HocuTenel 3apsaa.
Ob6pa3zoBanue p-n-nepexona. Ilepexon B paBHOBECHOM COCTOSIHUU
IIpoueccsl B p-n-nepexoie Ipy MoJade BHEIIHETO HAIPSIKEHUSI.
Bonbr-amnepnas xapakrepuctuka (BAX) p-n-nepexona. IIpoGoii mepexona. Bujsl
npooos.
Pa3HOBHIHOCTH MOJIYyIPOBOJHUKOBBIX IMOMO0B. IIpuHIMII NEiCTBUSA, OCHOBHBIE Iapa-
METPbI U XapaKTEPUCTUKHU BBIMPSIMUTENbHBIX TUOJIOB U CTAOMIIUTPOHOB.
7. Emxoctu p-n-nepexona. Bapukan
bunonspnsie Tpansucrops (BT): ycTpoiicTBO, MpUHIUI AEHCTBUS, PEKUMBI paOOTHI.
9. Cxewmsl BkitoueHus: bT, OCHOBHBIE CTaTUUECKNE XapPAKTEPUCTUKHU U ITapaMeTPhl B CXe-
Me ¢ ootuM amutTepoM (09),
10. OCHOBHBIE CTaTMYECKHE XaPAKTEPUCTUKH U MapaMeTphbl B CXeME C OOIIUM SMUTTEPOM
(OB),
11. BnMsHUE TeMOepaTypbl HA CTATHYECKUE XaPaKTEPUCTUKU OUITOJIIPHOTO TPAH3UCTOPA .
12. bunonsipHble TpPaH3UCTOPbl Kak JIMHEHHBIA yeTblpexmoitocHuK. Cucrema h-
napaMeTpoB, CXeMma 3aMelleHHs TpaH3uctopa B h-mapamerpax. Omnpenenenue h-
IIapaMeTPOB 10 XapaKTEPUCTUKAM TPaH3UCTOPA.
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13. TloneBble TPaH3UCTOPHI C YIPABISAIOIIUM P-N-IIEPEXOAOM: YCTPONCTBO, MPUHLIUI JIE€H-
CTBHSI, OCHOBHBIE XAPAKTEPUCTHUKH, MMapaMeTpPbl, CX€Ma 3aMEIEHNs, BIUSHUE TEMIIe-
paTypsl.

14. TlonmeBble TPaH3UCTOPHI C M30JIUPOBAaHHBIM 3aTBOpoM (MJIII-TpaH3ucTopsl): ycTpoOii-
CTBO, IPUHIMUI ACUCTBUSA U XapakTepucTuku M/III-TpaH3uCcTOPOB ¢ MHAYLIUPOBAHHBIM
Y BCTPOCHHBIM KaHAJIOM.

15. Tupucropsl: ycTpoiCTBO, IPUHLIUII JEHCTBUS, XapaKTEPUCTUKH, TApAMETPBI, CIIOCOOBI
BBIKJTFOUEHHS.

16. CuMuUCTOpPBI: YCTPOMCTBO, IPUHIIUII IEUCTBHUS, XapaAKTEPUCTUKHI

17. CBeToauonpl: yCTPOMCTBO, IPUHIUI AECUCTBUS, XapaKTEPUCTUKHI
18. momynpoBOIHUKOBBIE (POTOINEKTPHUIECKUE TPHOOPHI.
19. OnrtpoHsl. yCTpOMCTBO, IPUHLIUII AEUCTBUS, XapaKTEPUCTUKHI

Tunoskble 7K3aMeHAIITHOHHDIE 321a4H
1. OOpaTHbIil TOK HACHIIIICHUS UIeaTbHOTO repManueBoro auoaa npu 7' = 300 K cocras-
ngeT |y =30 MKA. HaliTh conpoTHBIEHHE AM0/ia IOCTOSHHOMY TOKY R M auddepeHuansHoe

CONPOTHUBICHUE Iy, TPU MPIMOM H 0OPATHOM HAMPSUKCHISX, paBHbIX 0,2 B.

2. OOpatHbIii Tok HackimeHus P-N-nepexona |, =1 MkA npu T = 300 K. Onpenenuts

COIPOTHUBIIEHHUE TEPEX0/a MOCTOSIHHOMY TOKY M au¢depeHInanIbHoe COPOTUBICHUE TIEPEXoa
IpH NIPSIMOM U 00paTHOM HanpsDKEHUSX, paBHBIX 150 MB.
3. OOpaTHbBIii TOK HaCHILIEHUS UACATHHOTO P-N-miepexona npu temmneparype 7 = 300 K

paBeH 2- 10~ A. Haiitn: a) TOK, TEKYIIUI Ipu npsMoM HanpsbkeHud, pasHoM 0,1 B; 6) conpo-
TUBJICHUE 0] TIOCTOSTHHOMY TOKY U TuddepeHIaibH0e COMPOTUBICHUE TIPU MPSIMOM U 00-
paTHOM HamnpsbKEHUsX, paBHbIX 0,3 B.

4. P-n-nepexox umeet npsamoit Tok 0,8 A npu npsimom Hanpspkenuu 0,3 B u remmnieparype
okpyxarorieid cpensl 7 = 35° C. Onpenenuts: a) 0OpaTHBIA TOK HACBIMEHUS; 0) AuddepeHIn-
JIbHOE COINPOTHUBIIEHUE Nepexoa npu npsimoM Hanpspkenuu 0,2 B; B) auddepenunansHoe co-
IIPOTUBJICHHE MTepexo/1a Ipu 00paTHOM HanpsbkeHuu 1 B.

5. OOGparnslii Tok Hacemmenus | p-n-nepexona npu 7' = 300 K pasen 10712 A. ITpu no-

BBIIICHAN TeMmepaTypsl Ha 75 °C oOpaTHbI TOK Hackimenus yemmamics B 10° pas. Onpese-

JUTH HAMPSHKEHHUE Ha TIepexo/ie TPpU KOMHATHOW U TOBBIIICHHON TeMIiepaType, eCiu MpsiMoii TOK
yepes Hero | = 5 MA.

6. M3oOpasute BAX umaeanbHOTO P-N-miepexoia. 31ech ke HA4epTUTE PEaTbHYIO Xapak-
TEPUCTUKY IM0/Ia U OOBSICHUTE Pa3INUMs MEXAY STHUMH JBYMsl KpuBbIMH. Beruncioure nudde-

PEHIMANBHEIC CONPOTUBICHUS [y, p-N-TIEpeXo/a NpH TOKe | =0,01; 0,05; 0,1; 1,0; 2,0; 5,0 u
10,0 MA. Temmneparypa T = 300 K, o6parnslii Tok Haceuenus |, = ImxA. OCHOBBIBasCH Ha 1O-
JIy4CHHBIX 3HAYCHHSIX COMPOTUBICHUS Iy, HPH PasINYHBIX TOKaX |, 00CyIuTe BO3MOXHOCTH

MPAKTUYECKOT0 UCIOIB30BAaHUS MO/ KaK JIEMEHTA C YIPaBIIseMOM MPOBOIUMOCTHIO.

7. Jlmoasl, cMeleHHbIe B 0OpaTHOM HAIMpPaBIICHUH, YacTO MCIOJIB3YIOT B KaueCTBE Iepe-
MEHHBIX KOHJEHCATOPOB. BBIUMCINTE, KaK yMEHbIIAETCs OapbepHas eMKOCTh TUOJIAa C PE3KUM
MEePEX0JI0M MPU YBEITUYEHUN MOJYJIA HaNpsuKeHUs: cMmellenus Ha 1 B, eciii u3BecTHO, 4TO npu

U=5B, Cgyp =20 nD.
8. ¥V monynpoBOJHUKOBOTO JHOA Rnp =25 OmMm; R06p =2,5 MOwm; C = 120 n®. Ompe-
JICNTUTh: a) Ha KaKOW YacTOTe EMKOCTHOE CONMPOTUBIICHUE CTAHET PABHO R06p U BCIIEICTBUE ITO-

T0 TIPOU30UJIET 3aMETHOE YBEIIMUeHUE 00paTHOTO TOKA (HO OH Bce eme OyaeT MaibiM); 0) Ha Ka-
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KO 4aCTOTe EMKOCTHOE CONPOTHBICHHE CTAHET PaBHO Ry, M mpousoiiier peskoe yxyuueHne

BBITTPSMJISIIOLLIETO IEUCTBUSI TUOJA.

9. T'epmaHueBBIH P-N-TIepexoj] UMEET OOpPaTHBIM TOK HACBHIIMICHHUS 5 MKA, a KpEMHHUEBBIN
MEPEeX0/I TAKUX KE Pa3MEPOB UMEET OOPATHBINA TOK HACBIIIECHUS 10" A. Berancauts 1 CpPaBHUTH
npsiMble HamnpspkeHus Ha nepexoaax npu 1 = 325 K u Toke 0,2 A. ConpotuBienreM 0asbl mpe-
HeOpeyb.
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