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1 OOume mooKeHus

Pabouas mporpamma u QOHJ OLIEHOYHBIX CPEJCTB AUCHUIUIHNHBI «DJIEKTPOHHUKA) COCTABICHBI B
COOTBETCTBUU C TpeOOBaHUAMH (eepalbHOrO roCy1apCTBEHHOIO0 00pa30BaTeIbHOIO CTaHAap-
Ta, YTBEPXKACHHOTO IpuKazoM MunucTepcTBa 00pa3oBaHus W Hayku Poccuiickoit Depepanuu
No 1046 ot 17 aBrycra 2020, u 0CHOBHOUM NMpodeCCHOHAIBHON 00pa30BaTEIIbHONW MPOrPaAMMBI
noAroTOBKA «POOOTOTEXHHUYECKHME KOMIUIEKCHI M CHCTEMBI» [0 HAMPABICHHUIO IOJITOTOBKH
15.03.06 « MexarpoHuKka U pOOOTOTEXHUKAY.

[TpakTHueckas MOAroTOBKA peajin3yeTcsl Ha OCHOBE:

[Ipodeccuonanpusbiii crangapT 40.152 «CnenuaaucTt 1Mo IPOSKTUPOBAHUIO THOKUX TPO-
W3BOJICTBEHHBIX CHUCTEM B MamuHOcTpoeHumn» OO0oOmenHas TpyaoBas ¢ynkmus: A. [Iposene-
HUE KOHCTPYKTOPCKHUX M PAaCUYETHBIX pabOT MO MPOEKTUPOBAHHIO TMOKUX MPOU3BOJICTBEHHBIX
CUCTEM B MAIIMHOCTPOEHUHU.

Heo6xomumeie 3nanus - H3-2 IlpuHiun paboThl, TEXHUYECKHUE XapaKTEPUCTUKA MOIY-
nelt THOKUX MPOU3BOJICTBEHHBIX CHCTEM.

Heo6xomumeie ymenus - HY-1 TlpousBoauTs pacyeTsl OCHOBHBIX XapaKTEPUCTHUK dJIe-
MEHTOB I'MOKHX MPOU3BOJICTBEHHBIX CUCTEM.

3anaun ®opMupOBaHUE TEOPETUUYECKUX 3HAHUM MPUHLMIIOB PAOOTHI COBPEMEHHBIX

AACHHTIINHBL MOJIYTIPOBOJTHUKOBBIX HPUOOPOB, UX OCHOBHBIX CBOMCTB M XapaKTEPUCTHUK;
IPUOOPETEHUE HABBIKOB UX UCIIOJIb30BAHMSI.

OcHoBHbIE @u3nuecKkrue 0CHOBBI PA0OTHI MOTYIPOBOJIHUKOBBIX NMPHUOOPOB; MOITYIPOBO/I-

paszieisl / TeMBI | HyKOBbIC AHODL, TPaH3UCTOPHI; TUPUCTOPHI; ONTOAICKTPOHHBIC TPHOOPHI.

JIACIIUIIIIMHBI

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tpouecc u3yyeHUs: TUCHUIUTMHBI « DJEKTPOHUKA» HANpaBjieH Ha (OPMUPOBAHUE CIEAY-
fomux komneteHui B coorBercTBU ¢ @I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM MPOrpaMMoit
(Tabmuma 1):

Ta6muma 1 — KomneTeHImu 1 MHAMKATOPHI UX TOCTHXKECHHS

Konx n HanmeHoBaHue WNHauKaTOphl TOCTHXKEHUS [Inanupyemslie pe3ysbTaTsl
KOMIIETEHIINH 00y4YeHHs IO JUCLUIUINHE
[Tpodeccuonanbhble
I1K-2 Crnoco6en | I1K-2.1 3nHaer npuHUUNbl paboThl, | 3HaTh  (PU3MUYECKUE  OCHOBBI

OCYIIECTBIIAITh pa3pa- | TEXHUYECKUE  XApaKTEPUCTHKHU | QYHKIMOHUPOBAHUS DIEKTPOH-
OOTKY TEXHMYECKOIro | MOAyJded  THMOKMX  TNPOU3BOJ- | HBIX IPUOOPOB, UX XapaKTepH-
IpOeKTa TUOKUX MPO- | CTBEHHBIX CHUCTEM M HUX COCTaB- | CTUKH, MapaMeTpbl M 3KBUBa-
W3BOJCTBEHHBIX  CH- | HBIX JJIEMEHTOB, METOJUKH DAaC- | JIEHTHBIE CXEMBI.

CTEM B MAaIlIMHOCTPO- | Y€Ta OCHOBHBIX XapaKTEPUCTHK
€HUU AJIEMEHTOB TMOKHUX TPOU3BOJ-
CTBEHHBIX CHCTEM, a TAK)KE OCHO-
Bbl KOHCTPYMpPOBAaHHMS MalllMH,
ABTOMAaTU3UPOBAHHBIX CHCTEM U
POOOTOTEXHUYECKHX KOMILJIEKCOB
[IK-2.2 VYmeer pa3pabaThiBaTh | YMETh BBIOMpATh THUIBI DJIEK-
KOMITOHOBOYHBIE IIJIaHBI M TUIAHBI | TPOHHBIX NPHOOPOB B 3aBUCH-
pasMeneHMs 000pyIOBaHUs, | MOCTH OT OCOOEHHOCTEH HX
IIPOU3BOJUTH PACUYEThl OCHOBHBIX | IPUMEHEHHS.

XapaKTEepUCTHUK DJIEMEHTOB THO-
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KHUX TPOU3BOJICTBEHHBIX CHCTEM,
UCIIONIb30BaTh IMAKEThl MPUKIA-
HBIX MPOTpPaMM IMpU IMPOBEICHUU
pPacUYeTHBIX M KOHCTPYKTOPCKHUX
pabot B rpaduyeckomMm odopmiie-
HUU MIPOEKTA

I1K-2.3 Bnameer HaBbikamMu pa3- | BiameTs HaBblkamMu pa3paOOTKH
pabOTKU MPUHIMIHAIBHBIX CXEM, | IPUHLIMIHAIBHBIX CXEM C HC-
CXeM COEIUHEHUIH JJIEMEHTOB | MOJIb30BAHHUEM MOJIYIPOBOIHU-
THOKUX TPOU3BOJICTBEHHBIX CH- | KOBBIX MPUOOPOB.

CTEM, a TaKXK€ ONpPEIEICHUS TeX-
HUYECKUX XapaKTEPUCTUK dJie-
MEHTOB, BXOJAILINX B COCTaB I'M0-
KX MMPOU3BOJICTBEHHBIX MOJYyJIEH

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

Jucuuminaa «9JIeKTPOHUKA» U3Y4aeTCs Ha BTOPOM KYpCe B TPEThEM CEMECTPE.

JluciuruinHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHbel (MOIYTH)» M OTHOCUTCS K
«0a30BOM YacTU».

Jl1is OCBOGHMSI TUCUMUIUIMHBI HEOOXOUMBI 3HAHUSI, YMEHUS, HABBIKH, CHOPMUPOBAHHBIE
B MPOLECCE M3YUYECHUST TUCUUILUIMH «Du3nkay, «Xumus», «TeopeTnueckue OCHOBBI AIEKTPOTEX-
HUKWY, «INEKTPOTEXHUUECKHE MaTEPHUaIbl U JIEMEHTHI JICKTPOHHON TEXHUKM».

3HaHUSA, YMCHHUS W HaBBIKM, CQHOPMHPOBAHHBIC TIPH W3YYCHHH JIHCIMILTAHBI
«ONEeKTpOHHUKa»», OyAYyT BOCTpEeOOBaHBI MPU M3YUYCHHUH MOCIEAYIOIIHNX AUCUUILITUH «OCHOBBI
MPOMBIIIJICHHOW aBTOMATUKUA U POOOTOTEXHUKNY, «/]aTUNKu MEXaTpOHHBIX U POOOTOTEXHHY €-
CKMX CHUCTEM», «DJIE€MEHTHLI CHCTEM aBTOMATHUKH.

JuctunnnHa «JeKTPOHUKa» YaCTUYHO peann3yeTcs B GopMe MPaKTUIECKON MOATOTOB-
ku. [IpakTudeckas HOArOTOBKA OpraHU3yeTcs IMyTeM IpOBeAeHUs 1a00paTOpHBIX paboT, BBINOJI-
HEHUS pacyeTHO-TpapuuecKoi padoThl.

JucuumnnuHa «IIeKTPOHUKA)» B paMKaX BOCIMUTATENbHOM paOOThI HampaBlieHa Ha BOCIIH-
TaHUE YYBCTBAa OTBETCTBEHHOCTH, ()OPMHUPOBAHHUE YMEHHUsS apryMEHTHPOBATh, CAMOCTOSTEIHHO
MBICTTUTh, pa3BUBAeT MpodeccuoHaNbHbIE YMEHHUS.

4  O0beM TMCUHUNJIMHBI (MOAYJIf1) B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJIHYecTBa
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenojaasareseM (110 BUAAM y4eOHBIX 3aHATHII) 1 HA CAMOCTOAITEJILHYIO padoTy
00y4yarIuXxcs

O6m1ast Tpy10€MKOCTh (00bEM) TUCIUIUTUHEI cocTaBisieT 4 3.e., 144 akaj. yac.
Pacrnipenenenne o6beMa AUCIUITIUHBI (MOYIS) 11O BUAAM YY€OHBIX 3aHATUN TIPEICTaB-

JIEHO B Tadimue 2.

Tabmauna 2 — O6beM TUCIUIUIMHBI (MOYJIS) IO BUJIaM YYEOHBIX 3aHSITHH

Bcero akapemu-
YeCKHX 4aCOB

0O0neM TUCHUILINHBI

OO61mas TpyA0eMKOCTh UCIUTLTHHBI 144

KonTakTHas aynuropHas padora o0y4almmxcs ¢ npenojgasaresaem (1o
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

64
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

3AHATHA JICKIHHOHHOI'0 THIIA (J'ICKI_[I/II/I 1 UHBIC y‘IG6HI)IC 3aHATUA, IIPEAY-

CMaTpHUBAOIIUE MMPEUMYIIECTBCHHYIO Iepenavy yd4eOHoH HHPOpMAaLUH T1e- 32
JIarOTHYECKUMH PAaOOTHUKAMU )
3aHATHSA CEMHUHAPCKOTO THNA (CEMHUHAPHI, TPAKTHYCCKHUE 3aHATHUS, ITPAK- 32
TUKYMBI, JTA0OpaTOPHBIC PabOTHI, KOJJIOKBUYMBI 1 HHBIC AaHAJIOTUYHBIE 3a-
HATHS)

B TOM 4YHCIIe B OpMe MPAKTUYECKON TOATOTOBKH: 16
CamocrosiTesibHAsi padoTa 00y4aOIIMXCS U KOHTAKTHasi padora, BKIIIO-
qarouasi IpynnoBbie KOHCYJIbTAlMU, HHAUBUIYAJIbHYIO paboTy 00y4aro-
HIMXCSI C TIPenojaBaTessiMe (B TOM YUCIIC HHIUBUIYAIbHBIC KOHCYJIbTAIINN ); 44
B3aMMOJICHCTBHE B AJICKTPOHHOU MH()OPMALIMOHHO-00pa30BaTeILHOM cpeie
BYy3a
[TpomMexxyTodHast aTTecTaus 00yJarmuxcs — « DK3aMECH» 36

5 Coaep:xanue TMCUMIIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE 0 TeMaM
(pa3zaesiaM) ¢ yKkazaHueM OTBEJAE€HHOI0 HA HUX KOJIMYeCTBA aKaJeMU4YeCKUX

4acoB U BU/JIOB y4eOHOH padoThl

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

Bupl yaeOHOM pabOThI, BKJIFOYAsi CAMOCTOSTEILHYIO pa-
00Ty 00YJarOIIMXCSI M TPYIOEMKOCTh (B Yacax)

KonrakTHas pabora
HanmenoBanue pa3zneios, TeM U CO-

IpenojaBaTesis ¢ 00yJarouMMUCs

JepKaHue Marepuana
P P Jlexuun Cemunapckue | Jlabopatopusie | CPC
(mpakTuueckue 3aHATUSA
3aHATHA)

Pa3nes 1 ®dusuyeckue oCHOBBI padoThI NOJYNPOBOHMKOBBIX IPHUOOPOB

Tema 1.1Knaccudukanus TBepabIx
Tel. DHepreTuyeckas AuarpaMma
TBepBIX Ted. OCHOBHBIC TApaMETPHI
U CBOMCTBA MOJIYIIPOBOIHUKOB. 1
DIEeKTPOMPOBOIHOCTh COOCTBEHHBIX
HOJIYIIPOBOTHUKOB, T€HEpaLUs U pe-
KOMOWHAIIMSI HOCUTEJIEH 3apsia

BnusiHue temnepaTypsl ¥ IIUPUHBI
3anpeleHHon 30Hb61. Ha mponeccer
TeHEepaluy.

Tema 1.2 DneKTpoIPOBOIHOCTh
MIPUMECHBIX MOJYIIPOBOJIHUKOB,
ANEKTPOHHBINA U IBIPOYHBINA TOJY- 1
MPOBOJHUKU. 3aKOH JEHCTBYIOIINX
Mmacc.

KoHueHTpanus 0CHOBHBIX U HEOCHOB-
HBIX HOCUTEJEH 3apsa0B, UX 3aBUCH-
MOCTb OT TeMIIepaTypbl. 30HHAs TUa-
rpamMma IPUMECHOTO IOJIYIIPOBOAHU-




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThl, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOMIUXCS U TPYJOEMKOCTH (B 4acax)

KonraktHas padora
IIperoiaBaTelisi ¢ 00yJalouMMHCS

Jlekuun

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

Ka.

Tema 1.3 /Tuddys3us u npeiid Hocute-
nen 3apsga. [lonBkHOCTE HOcUTENEN
u ko3P purment quddy3un. [lomuprii
TOK B HOJYTIPOBOAHHKAX .

OcBoeHne yHHuBepcaIbHOTo Jadopa-
topHoro crenna 87J1-01 «Jlyu» nns
UCCIICIOBaHUS HJICKTPOHHBIX TPUOOPOB

3aBHCUMOCTbD ITOJBMIKHOCTH OT THIIA
HOCHTEJICH 3aps/ia, TeMIIepaTypbl U
Matepuana Cs3b ko3 puimeHTa
qubdy3un U TOJBUKHOCTH.

Paznen 2 [losaynpoBogHNKOBBIE THOABI

Tema 2.1 ®usnueckre OCHOBBI 00pa-
30BaHUs AIEKTPOHHO-ABIPOYHOTO TIe-
pexoaa. AHanu3 p-N nepexona B pas-
HOBECHOM U HEPAaBHOBECHOM COCTOSI-
HUU. MHXEKIMS 1 SKCTPaKIus HOCH-
TeJIeH 3apsaa B p-N-nepexoiax.

CHUMMETPHUYHBII U HECUMMETPUYHBIN
p-n nepexon. BausHue reMneparypbl
Y LIIMPHHBI 3aIPEHICHHON 30HBI Ha
BBICOTY Oapbepa

Tema 2.2 BonpTamnepHas XxapakTe-
puctuka (BAX) naeanuzupoBaHHOTO
p-n-nepexona. TemrepaTypHas 3aBHU-
CHUMOCTb TOKa MJI€aTM3UPOBAHHOIO P-
N-nepexoja BeIpsMUTENbHBIN U0

Jla6.pabota 1 - MccnenoBanue BoIIps-
MUTEJIBHBIX TUOI0B.*

2*

BnusHue renepaiimoHHO-
PEKOMOMHAIIMOHHBIX MPOIIECCOB B
obnactu 06beMHOTO 3apsna Ha BAX
p-n-nepexona. KommoneHntsr oOpat-
HOTO ¥ IPSIMOTO TOKa peajbHbIX p-N-
IIEPEXOJIOB.

Tema2.3 EmkocTtu p-n nepexona.
Bunel mpoGoeB p-n mepexoaa U ux
OTJIMYHUTENbHBIE TPU3HaKU. Bapukar,
CTaOUITUTPOH.

Jla6.pabota 2 - MccrnenoBanue ctabu-
JIUTPOHOB. *

2*

ITocnenoBarenabHOE U rnapajjiejibHOC
COCAMHCHUEC JUOJ0B I CUIIOBBIX
QJICKTPUYCCKUX CXCM




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThl, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOMIUXCS U TPYJOEMKOCTH (B 4acax)

KonTaktHas padora

IIperoiaBaTelisi ¢ 00yJalouMMHCS

Jlekuun

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

Pasnen 3 Tpan3ucropsl

Tema 3.1 Ha3nauenue u knaccudu-
Kalus TPaH3UCTOPOB. bBUIIONISpHBIN
TPAH3UCTOP: YCTPOUCTBO U OCHOBHBIE
¢du3nUecKre NpoIecchl.

Pesxumbl paboThI, 3aBHCUMOCTD KO-
s puUIHEeHTa YCUICHHUS IO TOKY OT
HaNpsDKCHHS M TOKA.

Tema 3.2 CxeMbl BKIIIOUECHUS TPaH-
suctopa Ob, O3, OK. Craruueckue
XapaKTEPUCTUKU U ITapaMeTPHI.
Harpy3ouHasi xapakTepHUCTHKA TPaH3H-
cTopa.

Jla6.pabota 3 - HccrnenoBanue cratu-
YECKHUX XapaKTEPUCTHK U PU3HUECKUX
napaMeTpoB MaJIOMOIIHOTO TPaH3M-
cropa B cxeme Ob*

4*

YcunurensHble CBOMCTBa OUIOISAp-
HbIX TpaH3uctopos ¢ Ob, OO0 u OK.
TpaH3uCTOp KaK 2JIEKTPOHHBINA KIIFOU.

Tema3.3 BanusHue temneparypsl Ha
BAX tpansucropa. BT kak yerbipex-
HOJIFOCHUK DKBHBaJCHTHAs cxema. h-
napaMeTpsl TPaH3UCTOPA.

Jla6.pabota 4 - ccienoBanue cratu-
YECKHMX XapaKTEPUCTHK U (PU3UUECKUX
napaMeTpOB MAJIOMOIIHOTO TPAH3H-
ctopa B cxeme O2*

4*

CocTaBHOM TPaH3UCTOP U €ro CBOIi-
ctBa. [IpegensHo-g0nyCcTHUMBIE MTapa-
METPBL.

Tema 3.4 YHUNonspHele (MOJIEBHIE)
TPAaH3UCTOPHI, UX KIACCUPHUKAIHS U
ycioBHbIe 0003HaueHus. [IpuHuun
nercreus [IT ¢ ynpasistromuM p-in
nepexoaoM

Jla6.pabota 5 - Uccnenoanue nosne-
BOT'O TPaH3UCTOPA C YIPABISIOLIUM
p-n mepexoaom

Tema 3.5 XapakTepuCTUKH U TIapa-
MeTpbl. DKBUBAJICHTHAs CXE€Ma IoJIe-
BOT'O TPAH3MUCTOPA.

Bnusaue BHemHuX (hakTopoB Ha Xa-
paktepuctuku 1 napamerpsl 11T




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThl, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOMIUXCS U TPYJOEMKOCTH (B 4acax)

KonTaktHas padora

IIperoiaBaTelisi ¢ 00yJalouMMHCS

Jlekuun

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

Tema 3.6 [losieBbie TpaH3UCTOPHI C
M30JIMPOBAHHBIM 3aTBOPOM: CTPYKTY-
pa, IPUHLIUI JIEUCTBUS, CTATUUECKHUE
XapaKTePUCTUKU

YacToTHBIE CBOMCTBA IIOJIEBOTO TPAH-
3MCTOPA

Tema 3.7 [Tpunuun padotsr IGBT —
TPaH3HUCTOPA, CTPYKTYpa IIAHAPHOTO
IGBT, sxBuBancutHas cxema IGBT.

[TapameTpsl U XapaKTEPUCTUKH
IGBT..

CpaBuenue M/II1- GunonsipHoro
TpaH3UCTOpa: PU3NYECKHE CBONCTBA
1 0COOCHHOCTH SKCILTyaTaluu

Paznen 4 Tupucropsl

Tema 4.1 [lonynipoBOAHUKOBEIE TH-
puctopsl. Kinaccuduxanus tupucro-
poB. YCTpOHCTBO THPUCTOPA U 00-
nacth npuMeHenwus. [IpuHnun nei-
CTBUS AMHHUCTOPA U TpUHUCTOpa Ju-
HAMHUYECKHe MapaMeTpbl TUPUCTOPA

JlaG.pabota 6 - MccnenoBanue TpuHu-
cTopa™

4*

Craruyeckue nmapameTpbl THPUCTOPA.
Crioco0bI nepexIIoueH st 0THOoOIepa-
LIIOHHOT'O TUPHUCTOpA

Tema 4. 3 CuMMeTpUYHBIE THPUCTOPHI
- THPUCTOPBI, IPOBOJIAIINE B 0OPATHOM
HarnpasJieHUH. BiusHue TemMnepaTypsl.

I[I/IHaMI/I‘{CCKI/Ie napamMeTpbl TUPUCTO-
pa

Paznen 5 OnToss1eKTpoHHbIE TPHOOPHI

Tema 5.1 [Ipubopsl ¢ BHyTpeHHUM
doToadexroM: porope3nucTopsl,
doroanoasl, GOTOTPAH3UCTOPHI, PO-
TOTUPUCTOPBHI.

Jla6.pabota 7 - McciienoBanne momy-
POBOJHUKOBBIX ()OTONIPHEMHHUKOB

OCHOBHBIE TTapaMETPbl, XapaKTePH-
CTHUKHU U OCOOEHHOCTH MMPUMCHCHU
dboronpudopoB

Tema 5.2 Cpetousmyvaromiue mpuodo-
PBI, ONITUYECKUE KAHAIBI, IPUEMHUKH
CBETA, ONTPOHBI — IPUHIUII JEH-




Bunpl yue6HOM paboThl, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOMIUXCS U TPYJOEMKOCTH (B 4acax)
KonTaktHas padora
HanmenoBanue pas3znenos, TeM U CO-
IIperoiaBaTelisi ¢ 00yJalouMMHCS
JepKaHue Matepuana
Jlexuun Cemunapckue | Jlabopatopubeie | CPC
(npakTuueckue 3aHATUA
3aHATHUSA)
CTBHsI, OCHOBHBIE ITaPaMETPBHI.
Jla6.pabota 8 - UccienoBanue quo- 6
HBIX ¥ TPAH3UCTOPHBIX ONITPOHOB
[Ipeumy1iecTBa U HEAOCTATKHU OII-
TpoHOB. TpeboBanus, NpeabsBIIsie- 4
MBI€ K 2JIEMEHTaM ONTPOHA
UTOro
32 - 32 44
10 JHCHMIJIHHE

* peanuzyetcs B popMe MPaKTHUECKOH MOATOTOBKU

6 BHeayaquTOpHasi caMOCTOsATeIbHAs PadoTa 00y4yaromMXcs N0 AUCHUIIJIMHE
(MonayJr0)

[Ipy mIaHUPOBAaHUU CAMOCTOSITEIILHOM pPa0OThI CTYACHTY PEKOMEHAYETCS PYKOBOJ-
CTBOBATHCSI CICIYIOIINM PACIIPEACIICHUEM YaCOB Ha CAaMOCTOATEIbHYIO padoTy (Tabnwuima 4):

Tabnuna 4 — PekoMeH1yeMoe pacnpe/ielicHHe YaCoB Ha CAaMOCTOSTEIIbHYIO paboTy

KomnoHeHTBI caMoCTOSITeIbHOM padoThI KosunuecTBo yacon
M3y4yeHue TeopeTuyecKux pa3JeioB JUCHUIIINHBI 20
[ToaroToBka K 3aHSATHSIM CEMHHAPCKOTO THIIA 18
[Tonroroska u opopmuenue «PI'Py» 6
44

7 OueHo4YHBbIE CpeaCcTBA Ui IPOBeIeHNs TeKYLIero KOHTPOJIsl U
NPOMEKYTOYHOM aTTecCTANMU 00y4aI0IHXCS 10 JUCHHILIHHE (MOLY110)

@DOHJT OLIEHOYHBIX CPEACTB ISl MPOBENCHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH H
MPOMEKYTOUYHOM aTTectauuu npeactanieH B [Ipunoxennn 1.

TToHEI KOMIUIEKT KOHTPOJIBHBIX 3a)1aH1/1171 HJIM UHBIX MaTCpUaJiOB, HCO6XO)II/IMI)IX JUJISL
OIICHUBAHUS PE3YNbTATOB OOyUYEHUs MO AMCIHHUIUIMHE (MOIYNIO), MPAKTHKE XPAHUTCSA Ha Ka-
benpe-pazpaboTunke B OYyMa)kKHOM M JICKTPOHHOM BHUJIE.

8 YuedHo-MeTOAMYECKOEe M HMHPOPMALMOHHOE 00ecedeHHe TUCIUTITUHBI
(MmonxyJis)

8.1 OcHoBHas uTEpaTypa

1) VYwmpuxun, B. B. ®usnyeckrie 0OCHOBBI 3JIEKTPOHUKH [DIEKTPOHHBIN pecypc] : yueo-
Hoe mocoome / B.B. YMpuxun; Yaukom Cepsuc. - M.: Anbda-M: HULL Uudpa-M, 2012. - 304
c. // ZNANIUM.COM: »snekrpoHHO-OMONIMOTEUHass cucrtema. — Pexum  jgocryma:
http://www.znanium.com/catalog.php, orpanuuenHsiii. — 3ari. ¢ 3KpaHa.

2) Ilacweiakos, B.B. IToxynpoBoaHukoBbie ipuOopsl : yueOHMK ais By3oB / B. B. Ila-
ceiakoB, JI. K. YupkuH. - 9-¢ u3n., crep. - CII6.: Jlans, 2009; 2006; 2003; 2002; 2001. — 480 c.
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3) HaBbioB B.H. ®usuveckre OCHOBBI ONTO3ICKTPOHUKU [DICKTPOHHBIA pecypc] :
yaeOnoe nocodue / B.H. JlaBb110B. — DIJIEKTPOH. TEKCTOBBIC TaHHBIC. — Tomck: ToMckuii roc-
YIAApPCTBEHHBIM YHUBEPCHUTET CHUCTEM YIIpPaBJICHUS U paauodaekTponuku, 2016. — 139 c. —
2227-8397. — Pexum goctyma: http://www.iprbookshop.ru/72209.html, orpannyenHbIi. —
3ari. ¢ 3KpaHa.

4) bynerueB A.JI. DnekTpoHHbIE MpUOOpHI [DnekTpoHHbI pecypce]/ A.JI. Bynbrues,
[I.M. JIsmun, E.C. TynuHoB. — DnekTpoH. TekcToBble naHHble. — Caparos: [Ipodobpaszosa-
HHE, 2017. — 399 C. — 978-5-4488-0130-3. — Pexum JOCTYTIA:
http://www.iprbookshop.ru/64054.html, orpanudensslii. — 3ari. ¢ skpaHa.

8.2 [lomoJHHUTEJbHAA JIUTEPAaTypa

1) TsepaotenbHas 3eKTpoHKUKA: Y4ueOHOe mocooue s By30os/ O. H. Boponkos, A. M.
I'ynsaes, Y. H. MupomnukoBa, H. A. Yapbikos. - M.: Akagemus, 2009. — 318 c.

2) [Ilantomkuu, H. H. ®usuka moaynpoBOJHUKOB M HOJYIPOBOJHHKOBBIC MPHOOPHI
[DnexkTponHbIit pecype] : yueOHoe mocobue / Ilantomkun H.H. - Boponex:BI'JITY um. I'.O.
Mopo3osa, 2016. - 131 c. // ZNANIUM.COM : snekTpoHHO-OMOIHOTeYHast cucteMa. — Pexum
nocryma: http://www.znanium.com/catalog.php , orpanudeHHbIi. — 3ari. ¢ 9KpaHa.

3) bapbiOnH A. A. DIIEKTPOHUKA K MUKPOJICKTPOHUKA [ DJIEKTPOHHBIN YYeOHUK]: (PU3HKO-
TEXHOJIOTUYECKHE OCHOBBI YueOHoe nocodue / bapeionn A. A.. - ®usmariur, 2008. - 424 c. - Pe-
xuMm pocrymna: http://iprbookshop.ru/12972

4) JlaBbimoB B. H. ®uswnyeckrie OCHOBBI ONTO3JICKTPOHHKH [DIEKTPOHHBIH yYEOHHK]:
yue6Hoe nocooue / Jlabinos B. H.. - Tomckuii rocyapcTBeHHBI YHUBEPCUTET CHCTEM YIIPABICHUS
u paguossiextporuky, 2010. - 139 c. - Pexxum pocrymna: http://iprbookshop.ru/13872

8.3 MeToauuyecKkue YRa3aHuA OJd CTYACHTOB 110 OCBOCHHUIO TUCITUIIJINHBI

1) KompiToB, C.M. TBepnorenbHas snekTpoHuka: Meroauyeckoe mocodue. / C.M.
KonwiToB (aBTOp-coctaButens) — Komcomonbsck-na-Amype: 'OYBIIO «Komcomonbckuii-Ha-
AMype roc. TexH. yH-T», 2003. - 179 c.

2) KomnsiToB, C.M. TBepaoTenbHas 31€KTpoHUKA: MeToIn4ecKkue yKa3aHus K J1abo-
patopubeiM paboram / Coct. C.M. KombitoB — Komcomonsck-Ha-Amype: TOYBIIO «Komco-
MOJIbCKHMI-Ha-AMype roc. Texs. yH-m», 2002. — 40 c.

3) Kombrto, C.M. KBanToBast u onTrdeckasi JIeKTpoHUKa: MeToanueckoe mocooue.
/ C.M. KomnbiToB (aBTOp-cocTaButenb) — Komcomomnbck-Ha-Amype: 'OYBIIO «Komcomorns-
CKHMi-Ha-AMype roc. TexH. yH-T», 2003. — 179 c.

4) KomnsiToB, C.M. KBanToBast u ontuyeckast 3JIeKTpoHUKa: MeTouueckue ykasa-
Hus K JabopatopHbiM padotaMm. / C.M. KonbsiToB — Komcomonbck-Ha-Amype: TOYBIIO «Kowm-
COMOJIbCKMI-Ha-AMype roc. TeXH. yH-T», 2002.-31 c.

5) I'pundensa, C.H. ®usnueckre 0CHOBBI 3J€KTPOHUKU: MeTonuye nocobue. /
C.H.I'pundenbn (aBrop-coctaBurens) — Komcomonbck-Ha-Amype: 'OYBIIO «Komcomonb-
CKH-Ha-AMype roc. TexXH. yH-», 2004. — 19 c.

8.4 CoBpemeHHbIe IpodeccHoHATbHbIE 0a3bl JAHHBIX H HHGOPMaLIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCIO0JIb3yeMble NP 0CyLecTBIeHUH 00pa30BaTeIbHOI0
npounecca no JTUCHUIINHE

1) DnexrponHo-6ubOAKOTeUHas cuctema ZNANIUM.COM - http://www.znanium.com
2) DnextpoHHO-OMOMHOTeuHas cuctema IPRbooks - http://www.iprbookshop.ru
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8.5 IlepedeHnb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX 1JISI OCBOEHUSI AU CHUIJINHBI (MOYJIs1)

1) Eropos, H. M. Dnekrponuka. Bepcus 1.0 [D1aeKTpoHHBIH pecypc]: KOHCIEKT JCKIUi
/ H. M. Eropos. — DnektpoH. aaH. (3 M0). — Kpacuosipck: UTIK CDY, 2008. — 330 c. - Pexxum
nocryna: http://files.lib.sfu-kras.ru/ebibl/umkd/48/u_lectures.pdf

2) TlomynpoBoguuku. TexHuuyeckas WHPOPMALUS, TEXHOJOTHMH U XapPaKTCPUCTHKH. -
Pexxum nocryma: http://www.symmetron.ru/suppliers/infineon/

3) VYueOHbIH 1a0OPATOPHBIA CTEH 1O YJICKTPOHUKE JJIsl M3YyYCHUS TIOIYIIPOBOTHHKO-
BIX puoopoB LESO3. - Pexxum noctyna: http://www.labfor.ru/devices/leso3

4) Topoun. [Nonesnas nadopmanus. [ToaynpoBogHUKOBBIE TIPUOOPHI M YCTPOKCTBA Ha
uX OCHOBE. - Pexxum pocryma: - www.toroid.ru/polprovod.html

5) HWudopmammonnas cucrema "ExnHoe okHO ocTyma K 00pa3oBaTelibHbIM pecypcam”
[DnexTponHbIii pecypc]. - Pexxum pocrtyma: http://window.edu.ru/

8.6 JlumeH3HOHHOE M CBOOOIHO paclpocTpaHsieMoe MPOorpaMMHoe odecrieueHue,
HCII0JIb3yeMoe NPH OCyllecTBIeHUN 00pa30BaTeIbHOIO Nporecca

Mo AUCIHUILINHE

Tabnuna 5 — [lepeuenpb uCoOIB3yeMOro MPOrpaMMHOT0 00eCeuyeHus

Haumenosanue [10 PexkBH3HTHI / yCIOBUS UCTIONB30BAHUS

OpenOffice CBoOoHAas TUIIEH3US, YCIOBHS UCTIOJIB30BaHUS IO CChUIKE:
https://www.openoffice.org/license.html

9 Oprasau3aloOHHO-NeJaroru4ecKue ycjaI0BUsl

Opranuzanus 00pa30BaTeILHOTO MPOIEcca PErJIAMEHTUPYETCS YI4EOHBIM IJIAHOM M pac-
nHCcaHHEeM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (mpernojaBaHus) - pycckuid. s Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaILCMI/I‘-IeCKI/Iﬁ qJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIUBHIYalTbHOW 0Opa30BaTENbHOW TPAaEKTOPHUU O0ydaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHBIX Monay-
Jiei, OCBOEHHBIX B IpoIlecce MPeIeCTBYIOUIEro 00y4eHus, KOTOpbIH 0cBOOOXKIaeT oOyyarolie-
Irocsa OT H€O6XOI[I/IMOCTI/I X IMOBTOPHOI'O OCBOCHUS.

9.1 O0pa3oBaTeabHbIC TEXHOJIOTHH

VY4eOHbIil npoliecc Mpu MpenojaBaHuy Kypca OCHOBBIBAETCSl Ha MCIIOIb30BaHUM TPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauimon-
HBbIC O6pa30BaTCJIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘-IGCKI/I-
MU) 3aHATHAMH. VIHHOBaIIMOHHBIE 00pa30BaTENbHbIE TEXHOJIOTUH HCIIONB3YIOTCS B BUJE IIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHaTuil. MHpopmanmoHHbie
o0Opa3oBaTenbHble TEXHOJOTHUU PEATH3YIOTCS MYTEM aKTUBU3AIMHU CaMOCTOSITENIBHONH DPaOOThHI
CTYJICHTOB B HH(OPMAIIMOHHON 00pa30BaTeILHOM Cpe/ie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKIMOHHBIN Kypc MpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nekTop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTENBHO K KAaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, y4eOHBIM TOCOOHSIM) OyIeT MPOYUTaH KypcC.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HauOOIBIIHMK 00beM mH(pOpMaIuu u o0ecrneunBaTh
6osiee rirybokoe MOHUMaHUE Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
YyeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yUYeHUE MaTepraa.
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9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapCKue 3aHATHS MPEICTABISIOT COOON JECTaTH3AIHIO JEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, MPOBOJATCS B IEIAX 3aKPETUICHUS Kypca U OXBaTHIBAIOT BCE OCHOBHBIC Pa3/IeIbI.

OcHoBHOW (hOpMOY TIPOBEJICHHUSI CEMHHAPOB SIBISIETCS 00CYX/IeHUEe Haubosee mpooieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MpUMEpOB M CUTyallud B
ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOIAT: OKa3aHHE METOIUYECKOH Io-
MOIIA U KOHCYJIBTUPOBAHUEC CTYACHTOB 110 COOTBCTCTBYIOIUM TCMaM KypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHX 3aHATHIX OIEHUBACTCS 10 CICIYIOIIUM KPUTEPHUSIM:

* OTBETHI Ha BOIIPOCHI, MIPEAIaraeMbIe MPETOaBaTEIIeM;

- y4acTue B TUCKYCCHUSX;

* BBIIIOJIHCHUC IMTPOCKTHBLIX U MHBIX 3aI[aHPII>'I;

* ACCHCTUPOBAHME TPEIIOABATEIIO B IPOBEICHNUN 3aHSATHIA.

OTBet H0KeH OBITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPKATh
CCBUIKHM Ha MCTOYHUKH.

I[OK.TIaI[BI N OIIIOHHUPOBAHUC AOKJIAAOB IMPOBEPAIOT CTCIICHL BJIAJACHHUA TCOPCTUUCCKHUM
MaTepHaioM, a TAaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OHGHI/IBaHI/Ie 3aI[aHI/II71, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHUH, BXOJUT B HAKOILJICH-
HYIO OILICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yyalOUUXCs M0 JUCHUNINHE (MOAYII0)

CamocTtosaTenbHas paboTa CTYIEHTOB — 3TO MPOILIECC aKTUBHOTO, IIeNIEHANPABICHHOTO
nproOpeTeHNs] CTYIEHTOM HOBBIX 3HAaHUH, YyMEHUI 0€3 HEMOCPEICTBEHHOTO Y4acTHs Mperno/a-
BaTelsl, XapaKTEpU3YIOIIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00YUJarOMIerocs.

[{enu caMOCTOSTENBHOM pabOTHI:

* CUCTeMaTH3alMs U 3aKPEIJICHUE MOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJeHne ¥ pacliupeHne TEOPETUIECKIX 3HAHUH;

- (hopMHpoOBaHHE YMEHUH HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CHEIHAJIbHYIO JINTEPATYPY;

* Pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJI€HTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUYECKOM MHUIIMATUBBI, CIIOCOOHO-
CTeH K cCaMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEA0BATENBCKUX YMEHUM U aKaIEMUYECKMX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYLIECTBISTHCS UHIAUBUIYaIbHO WIM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I11€JIH, 00BbeMa, YPOBHS CIIO’KHOCTH, KOHKPETHOW TEMaTHKU.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUAbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAYyIUTOPHON CAMOCTOATEIbHOW PAOOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MUCbMEHHOM, YCTHON WIJIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEACTBY 3aKpeIJICHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IJIAZ0B Ha
OTJIebHBIE BOIIPOCHI Kypca, IPUOOPETEHUsI ONPEEICHHBIX HABBIKOB M MCIOIb30BaHUS Mpodec-
CHOHAJILHOU TUTEPaTYPHI.

9.5 MeTroanuyecKkue yKa3aHus I 00y4alOMIMXCsl 10 OCBOEHUIO TN CIUTITHHBI

[Tpy M3y4eHWH IUCIUIUIMHBI OO0YyYaromIMMCs I1eJIeco00pa3HO BBIMNOIHATH CIEIYIOIINE
PEKOMEHIAINH
1. U3y4eHue yueOHOW JUCIMUILTUHBI JOIKHO BECTHCHh CUCTEMATHUECKH.
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2. Ilocne u3yyeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPENEICHUS, IOHATHS Pa3ze-
na.

3. Oco6oe BHMMAaHUE CIIEAYET YAEIUTh BBIIOIHEHUIO OTYETOB 10 IPAKTUYECKUM 3aHATH-
SIM ¥ UHJJMBHTyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bcs TemaTrKa BOIIPOCOB, M3y4aeMBIX CaMOCTOSITENIBHO, 3a1a€TCsl Ha JIEKLMSX IIPEIo-
naBatesieM. MM e 1aroTcs UCTOYHMKY (B IIEPBYIO OYEPEb BHOBb M3/IaHHBIE B IEPUOAMYECKON
HaY4HOI1 uTeparype) Ui 6osiee AeTalbHOro MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JIEKLIUU.

[Tpu camocTosTeNn HON POPAOOTKE Kypca 00y4aromuecs 10JIKHbI:

* IPOCMATPHUBATh OCHOBHBIE ONpPENIENIEeHUS U (PAKTBhI;

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATUU MaTepuanl U JIONOJHUTh
€ro C y4eTOM PEKOMEHJ0BAHHOM 110 JaHHON TEME JIUTEPaTyphl;

* U3Y4YUTb PEKOMEHI0BAHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, aHHOTALIUN U KOHCIIEKTBI
Hau0oJiee BaXKHBIX MOMEHTOB;

* CAMOCTOSITEJIHO BBINIOJIHATD 3a/1aHUs1, aHAJIOTUYHbIE MPEJlaracMbIM Ha 3aHATHUSX;

* UCIIOJIb30BaTh JUUIsl CAMOIIPOBEPKHU MaTepuaibl (POHIa OLIEHOYHBIX CPEJCTB.

Metoaunyeckue yKa3aHus NpU padoTe HA/I KOHCIIEKTOM JeKIHHU

B xone JIeKUMOHHBIX 3aHATHH HE00XOAMMO BECTH KOHCIIEKTUPOBAaHHE y4eOHOIro mare-
puana. OOpaniaTh BHUMaHHE Ha KaTerOpuu, (GOPMYIUPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX
WIM MHBIX SIBJICHUM U MPOLIECCOB, HAYYHbIE BBIBOJBI U MPAKTUUECKUE PEKOMEHIALNH, IOJI0XKH-
TEJbHBIN OIBIT B OPATOPCKOM HCKycCTBE. JKenaTesbHO OCTaBUTh B pabO4MX KOHCIEKTaX IO,
Ha KOTOPBIX J€JIaTh IOMETKH U3 PEKOMEHI0OBAaHHOM JIUTEPaTyphl, JOMOJIHAIOIINAE MaTEpHaIl IIPO-
CIIyIIAHHOM JIEKIIWH, a TAaKXKe MMOAYEPKHUBAOININE OCOOYI0 BXHOCTh TE€X HWJIM HHBIX TEOpETHYE-
CKHX IOJIOKEHHMH. 3a1aBaTh MIPENOAABATEN0 YTOYHSIOMIME BOIIPOCH] C LIEJIBIO YSICHEHUS TEOpe-
TUYECKHX ITOJIOKEHUH, PA3PEIICHHs] CIIOPHBIX CUTYALUH.

Mertoanyeckue yKa3aHus 110 CaMOCTOATEJbHON padore HA M3Yy4YaeMbIM MaTepHa-
JIOM M IIPH NOAr0TOBKE K NPAKTHYECKUM 3aHATHAM

HauunaTh Hajo ¢ U3yyeHHsl peKOMEHA0BaHHOH uTepaTypbl. HeoOX01umMo NOMHUTB, YTO
Ha JIEKIUU OOBIYHO pacCMaTpUBAETCSl HE BECh MaTepual, a TOJIbKO €ro yactb. OcTajibHas €ro
4acTh BOCIIOJIHSETCS B IIPOLIECCE CaMOCTOATENIbHOM paboThl. B ¢BsA3M ¢ 3TUM paboTa ¢ peKoOMeH-
JIOBaHHOHW JUTepaTypoi obs3arenbHa. Ocoboe BHUMaHME MPU 3TOM HEOOXOAMMO OOpaTHTh Ha
CoJiepKaHHe OCHOBHBIX IOJIO)KEHHH M BBIBOJOB, OOBSICHEHHE SBICHUN U (PaKTOB, YSICHEHUE
MPAKTUYECKOTO MPHJIOKEHUS pacCMaTpUBAaEMbIX TEOPETHYECKUX BOIPOCOB. B mpouecce 3Toit
paboThl HEOOXOIMMO CTPEMHUTHCS MOHATH U 3allOMHHUTH OCHOBHBIE IOJIOKEHUSI paccMaTpuBae-
MOTr0 MaTepuasna, IpUMepbl, MOSICHSIOIINE €ro, a TaKXXe pa3o0parbcsi B WILTIOCTPATUBHOM Mate-
puae.

MeToanyeckue yKa3aHus 10 BbinoaHeHuw PI'P

IIpu BemmonHenuu PI'P Hy»HO M3y4uTh MaTepHall IO TEME COOTBETCTBYIOLIETO pa3ea.
[Tonobpath noxxoasmye Gopmyisl 11 peweHus 3anad. ['papuxu BAX crpouts Ha MUIIIMMET-
poBoii Oymare, 1100, UCTIONB3YS MporpaMMHbIe MPoAyKThl. PI'P odopmisercs Ha popmate A4,
coriacHo PJ1 013-2016.

10 Onucanmne MaTepuaJbHO-TEXHHYECKOT0 odecrevyeHnsi, He0OX0AUMOro s
ocyuiecTBJIeHHs 00pPa30BaTeIbLHOIO Npolecca Mo AUCHUILINHE (MOIYJII0)

10.1 YueOHo-1a00paTOpHOE 000py10BaHUE
Tabmuna 6 — [lepedeHp 000pyI0BaHHS JTaOOPATOPHH

HanmeHnoBanue ayaquropun

Aymuropus (;1abopaTtopun)

Hcnonszyemoe o6opyaoBaHue

304/3 JIaGopatopus 3JIeKTPOHUKHU YHuBepcalibHbIe 1abopaTopHble cTeH sl 87-01
«JIya»
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10.2 TexHu4eckue M 3JIEKTPOHHbIE CPeICTBA 00yUeHHU S

JIeKMOHHBIE 3aHATHS

Aynuropuu Jist TEKIUOHHBIX 3aHATHI YKOMIUIEKTOBaHbI MEOEIBI0 U TEXHUYECKUMU Cpe-
CTBaMH OOYYEHUSI, CIY)KAIIMUMHU ISl NIPEACTaBICHHs y4eOHONH MH(pOpMaMu OOJBIION ayIuTo-
pun (HAOOpHI JAEMOHCTPAIIMOHHOTO 000pYyIOBaHMs (TPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HATJISTHBIC TTOCOOHSI, TEMATUYECKHUE UILTFOCTPALIHH).

Jns peanuzanuy JUCHMILTAHBI TOATOTOBJICHBI CIEAYIOLIUE MPE3eHTALUN:
1. ®wusunueckue 0CHOBBI pabOTHI MOIYIIPOBOAHUKOBBIX IPHOOPOB

2. IlonynpoBOAHUKOBBIE TUOIBI

3. Tpanzucropsl

4, TupucTtopsl

5. OnTo35eKTpOHHBIE TPUOOPEI

JlaGoparopHble 3aHATHS

s mabopaTopHBIX 3aHATHIA Hcmoyib3yercss aynutopus 304 xopryc Ne3, ocHameHHas
00opyI0BaHNEM, YKa3aHHBIM B Ta0JI. 8.

CamocrosrenbHas padbora.

[TomereHust Asi CaMOCTOSITENbHOM pabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJTFOUCHHS K ceTH «MHTepHEeT» ¥ JOCTYIIOM K 3JIEKTPOHHOU HH(POPMAIIHOHHO -
obOpazoBarensHol cpene KHAT'Y:

- yuranbHbId 3a1 HTh KHAT'Y;

- KOMIIbIOTEepHBIC Ki1acchl (aym. 211 kopryc Ne 3).

11 Uuble cBeaeHus

MeToauuyecKkue PECKOMEHIAIIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHue NUCHUILIMHBI 00YYarOIMMUCS C OIPaHUYEHHBIMU BO3MOXKHOCTSIMHU 37]0POBbS
MOJKET OBITh OPraHW30BAHO KAaK COBMECTHO C APYTMMHU OOY4YaOLIUMMUCS, TaK U B OTAEJIbHBIX
rpynmnax. [Ipennonaratorcs cnienuaibHble YCIOBHS ISl OTy4YeHUs] 00pa3oBaHus 00y4aroluMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HAKOMUTCSI C TICHXOJI0T0-(pU3UOIOTrMUECKUMHU
O0COOEHHOCTSIMU O0YyYaroIMXcs MHBAJIWJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHAUBUYAIbHBIMU NPOrpaMMaMM peaOMIUTalMi UHBAIMIOB (mpu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAJEPKKA MPENoAaBaHusl ThIOTOPAaMH, TCHUXO-
JIOTaMH, COLIMAJIbHBIMU paOOTHUKAMHU, MIPOLIEIIMMHU TOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMU pekoMeHaanusiMu MunoOpaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce NpearnoyiaraeTcsi MCIojib30BaTh COLMAIbHO-aKTUBHBIE M pe-
(i1eKCUBHBIE METO/AbI 00Y4YEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabMINTAlUH C LEIbI0 OKa3a-
HUS [IOMOIIY B YCTAaHOBJIEHUH IOJIHOLICHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C APYTUMU CTYJEH-
TaMH, CO3aHUN KOM(POPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B CTy/eHueckoi rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM INpelOCTaBICHUs MaTepuaia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELMAJIbHBIX TEXHUYECKHX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucuuiuiHbl JunamMu ¢ OB3 ocyiiecTBisieTcss ¢ UCHOJIb30BAHUEM CPENICTB
00y4yeHHsI OOILIEro M CIEUAIbHOTO Ha3Ha4eHUs (MEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHus1). MarepualbHO-TEXHUYECKOE OOecleueHre MpeaycMaTpuBaeT NMPUCIOCOOIeHUE ayUuTo-
puii k Hyxz1am imn ¢ OB3.

®dopma NpoBeACHUS aTTECTAlMK ISl CTYACHTOB-UHBAIN/IOB YCTAaHABIMBACTCS C YUETOM
WH/IMBUYAJIbHBIX NCUX0opu3ndeckux ocodbennocreil. s crynentoB ¢ OB3 nmpenycmaTpuBaeT-
csl 1ocTymHas (opMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:
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* B TIEUYATHOM WJIM OJIEKTPOHHOH ¢opme (g MLl € HaApyLICHUSIMHU OIOPHO-
JIBUTATEILHOTO ammapara);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeITMUYEHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (JUTA JINI] ¢ HAPYIICHUSIMU CIIyXa, PeUH, 3pEHUs);

* METOIOM YTEHHS aCCHCTEHTOM 33/IaHUs BCIYX (IS JIUL C HAPYIICHUSMH 3PEHUS).

CryaeHTaM ¢ MHBAIMIAHOCTBIO YBEIMYMBACTCS BPEMs Ha MOATOTOBKY OTBETOB HA KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJIEHTOB MpeaycMaTpUBaeTCsi AOCTYyIHas GpopMa mpeaocTas-
JICHUS] OTBETOB Ha 3aJaHUs, 3 UMCHHO:

* MUCBbMEHHO Ha Oymare wiM HaOOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI] C HAPYIICHH -
MU CIIyXa, peun);

* BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCHUCTEHTA (I
JIMII C HApYIIEHUSIMU OITOPHO-BUTaTEIBHOTO arapaTa);

* YCTHO (17151 TUIT ¢ HAPYLICHUSMHU 3PEHHUS, ONOPHO-ABUTaTEIBLHOTO allapara).

[Tpn HEoOX0aMMOCTH /7Sl 00YYAIOIIMXCSl ¢ MHBAJIMIHOCTBIO TPOLETypa OLCHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

®OHJ OLIEHOYHbLIX CPEJICTB?
0 JUCIHUILINHE

«IIEKTPOHHUKA»

Hamnpasnenue noaroToBku 15.03.06 « MexaTpoHuka U poOOTOTEXHHKA»

HampasnenHocTs (Mpoduib)

o « PoboToTexHMYECKHE KOMILUIEKCHI M CHCTEMBIL»
00pa30BaTeNbHOM POrpaMMbl

KBanmudukanmys BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yuebHomy niawy)
dopma 00yueHUS OuHasl
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
2 3 4
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeacHne
«IK3amen» Kagheopa «IIpomviuinennas snekmpoHuxa

’B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHELIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kaenpe B OyMakHOM U 3J€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl

KOMIIETEHINH 00y4YeHHS 10 JUCHIUTUINHE
[Ipodeccuonanbubie
[1K-2 Crnoco6en | I1K-2.1 3naer npuHuuns! padoTel, | 3HaTh  (QU3HUECKHE  OCHOBBI
OCYILECTBIIAITh pa3pa- | TEXHUYECKUE  XapaKTEPUCTUKU | (QYHKIIMOHUPOBAHUSA HIICKTPOH-
OOTKY TEXHMUYECKOTO | MoayJiel  TMOKMX  IPOM3BOJA- | HBIX NPUOOPOB, MX XapaKTepHU-

MpOeKTa THUOKUX MpPO-
W3BOJICTBEHHBIX  CH-
CTEeM B MalIMHOCTPO-
€HUU

CTBEHHBIX CHUCTEM U HUX COCTaB-
HBIX JJIEMCHTOB, METOJUKH pac-
YeTa OCHOBHBIX XapaKTEPUCTHK
AJIEMEHTOB THOKHX TPOU3BOJI-
CTBEHHBIX CHCTEM, a TaK)K€ OCHO-
BBl KOHCTPYMPOBAHHS MAIIHH,
ABTOMATU3UPOBAHHBIX CHCTEM U
POOOTOTEXHUYECKUX KOMITJICKCOB
[IK-2.2 VYmeer pa3pabaTbiBaTh
KOMITOHOBOYHBIC TUTAHBI U TIIAHBI
pa3MerIeHUs o0opymoBaHus,
MIPOU3BOJIUTH PACUYCTHl OCHOBHBIX
XapaKTePUCTHK JJIEMEHTOB THO-
KHX TPOW3BOJICTBEHHBIX CHCTEM,
UCIIONIb30BaTh MMAKEThl MPUKIAM-
HBIX MPOTPAMM TIPU IMPOBEICHUU
pacueTHBIX M KOHCTPYKTOPCKHUX
paboT B rpaduueckoMm odopmiie-
HUU MPOEKTA

[1K-2.3 Brnanmeer HaBBIKAMH pa3-
pabOTKM MPUHIUMHUAIBHBIX CXEM,
CXEM COEIWHEHHH DJJIEMEHTOB
rHOKNX TPOU3BOJCTBEHHBIX CH-
CTEM, a TaK)Ke ONPEJCICHUS TeX-
HUYECKUX XapaKTePUCTHK dIie-
MEHTOB, BXOJIAIINX B COCTaB THO-
KHX TPOM3BOACTBEHHBIX MOTyJIEH

CTHUKH, IIapaMCTPbl W OSKBHBA-
JICHTHBIC CXCMBI.

YMeTb BBIOMpATh THIBI 3JIEK-
TPOHHBIX TPUOOPOB B 3aBUCH-
MOCTH OT OCOOEHHOCTEH HX
PUMEHECHUS.

Brnaners HaBbIKaMu pa3pabOTKU
IPUHLMIIAAIBHBIX CXEM C HC-
M0JIb30BAHUEM OJIYIPOBOJIHHU-
KOBBIX MPHOOPOB.

Tabmuna 2 — [Nactiopt GoH/1a OIIEHOYHBIX CPEJICTB

KonTtposmpyembie ®opmupyemass | Hammenosanue
pasneiibl (TeMbl) KOMIIeTEeHIUs OIIEHOYHOT0 IMoka3aTe/iu oOlleHKH
AUCHMILTUHBI cpeacTBa
Paznen 1-5 [1K-2 3amuTa nabopa- | ApryMEHTHPOBAaHHOCTh
TOPHBIX paboT OTBETOB
Pasnen 1-5 [1K-2 Tect [TpaBUIIBLHOCTH OTBETOB
Paznen 1-5 [1K-2 PI'P [TosnHOTA M TPaBUIIBHOCTH
BBITTOJTHEHUS 3a/IaHUS

1 Meroanyeckue MaTepHuaJibl, ONpe/ae/siiolIue MPoleTypPbl OlleHUBAHUS 3HAHMIA,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPpAKTEPU3YIOLIME MPOLece
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¢GopMupoBaHusI KOMIIETEHMH

Mertonuueckrue mMaTepualbl, ONPEeAESIONINe MPOUEAYypbl OLICHUBAHUS 3HAHUH, YMEHHUI,
HABBIKOB U (MJIM) ONBITA ACSITEIBHOCTH, MPEJICTABIICHBI B BUJIE TEXHOJIOTHYECKON KapThl TUCIIH-
el (Tabnuma 3).

Ta6mmma 3 — TexHoyornueckas Kapra

HaumenoBanue Cpoxu HIkana K
OLICHOYHOI'0 | BBINOJIHE- OLICHU- puTephu
OLICHNBAHUS
cpeiacTBa HHUS BaHUsl
3 cemectp
Ilpomesrcymounana ammecmayusn ¢ hopme «IK3amen»
1 | JlaGoparopuast | B TeueHue 5 GalLlon 5 6a/I0B — CTYIEHT MO0Ka3aJl OTIMYHbIE
pabota 1 cemecTpa HAaBbIKM [IPUMEHEHHUS MOJTY4YEHHbIX 3Ha-
2 | JlaboparopHas BTEUCHHE | HUI M yMEHUH Ipu peuieHun npodec-
pabota 2 cemecTpa CHOHAJIBHBIX 3a/1a4 B paMKax YCBOEHHO-
3 | JlabopatopHas | B TeueHHE 5 samon | ° y4eOHOro MaTepuaia.
pabora 3 cemecTpa 4 Oamna — CTYAEHT IOKa3al XOPOIIUE
4 | JlabopatopHas | B Te4eHHE 5 Gampop | HABBICH IPHMEHCHHS NIOTYCHHBIX 3HA-
pabora 4 cemecTpa HUI M YMEHUH TpU peuieHud mpodec-
5 _Ha6opaTopHa;[ B TEUCHUE 5 GaLIOB CHUOHAJIbHBIX 3a/la49 B paMKaX YCBOCHHO-
pabora 5 cemecTpa ro yueOHOro Marepuasa.
6 | Jlaboparopmas | B TeueHme £ 6 3 Oamia — CTYAEHT IIOKa3al YAOBIIE-
pabora 6 cemecTpa alIOB | tpopuTeNbHOE — BJAJEHHE  HABBIKAMHU
7 | JlaGoparopras | B TeueHue E o IPUMEHEHHs MOJYYEHHBIX 3HAaHUM u
pa6ota 7 cemectpa aJIOB | yMenuit ipu perenuy npodeccroHab-
8 | JlaGoparopuas | B TeueHue HBIX 3a/1a4 B paMKax YCBOGHHOI'O yuel-
pabota 8 cemecTpa HOT'0 Matcpnara.
2 Gaiia — CTYICHT IIPOJIEMOHCTPHUPOBAT
5 6amioB | HEIOCTATOYHBI  YpOBEHb  BIIAJICHUS
YMEHUSMH W HaBbIKAMHM IpPU pEIICHUH
npodecCHOHATBHBIX 3a7lad B paMKax
YCBOEHHOT'O Y4eOHOT'0 MaTepHara.
9 | Tecr B TeueHue | 5O6ammoB | 5 GamtoB — 91-100 % mpaBUIBHBIX OT-
1o pasjueiy 1 ceMecTpa BETOB — BBICOKMI YPOBEHb 3HAHU;
10 | Tecr B TeueHue | 5 6amioB 4 6annoB — 71-90 % npaBUIBHBIX OTBE-
o pazjeny 2 ceMecTpa TOB — JIOCTATOYHO BBICOKHH YPOBEHBb
11 | Tect B TeueHHe | 5 0auioB | 3HAHMU;
o paseny 3 cemectpa 3 6amnoB — 61-70 % mpaBWIBHBIX OTBE-
12 | Tecr B TeueHue |5 GammoB | TOB — CPSAHMII yPOBEHb 3HAHMUI;
1o pasjeny 4 cemecTpa 2 6amioB — 51-60 % mpaBUIIBHBIX OTBE-
13 | Tect B TeueHue | 5 6awioB | TOB — HU3KUH YPOBEHb 3HAHMIA;
1o paszeny 5 ceMectpa 0 6amnos — 0-50 (Vuo TPaBUJILHEIX OTBE-
TOB — OYE€Hb HU3KUH YPOBEHb 3HAHUI
14 | «PI'P» B Teuenue | 35 6amnoB | 35 GamioB — CTYAEHT TOKaszal OTIWY-
cemecTpa HBIC HABBIKH MPHMEHCHHS MOJTYICHHBIX
3HaHUM M yMEHUH NpU peleHUuH Mpo-
(deccroHaNbHBIX 33/1a4 B paMKax yCBO-
€HHOI0 yueOHOro MaTepuasa.
20 6aIoB — CTYACHT MOKa3aJl XOPOIIIHe
HaBBIKM NPUMEHEHHsI MOJIyYeHHBIX 3Ha-
HUW UM yMEHUU NpH peuieHuH mnpodec-
CHOHAJIBHBIX 33714 B paMKaX YCBOCHHO-
ro yueOHOro Marepuaa.
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HanmenoBanue Cpoknu Ixkana K
OIIEHOYHOTO | BBINOJIHE- OIleHU- purepum
OlleHNBAHMSI
cpeiacTBa HHUS BaHMsA

10 Gay1 — CTYJEHT MOKa3ajl yIOBIIETBO-
pUTEIbHOE BJAJCHHE HABBIKAMH IIpU-
MEHEHHUsSI TOJYYCHHBIX 3HAHUW M yMe-
HUI TIpU peleHur poQecCHOHATBHBIX
3aJad4 B paMKax YCBOCHHOTO Y4e€OHOTO
MarepHara.
0 0auIoB — CTYIEHT MPOAEMOHCTPHPO-
BaJI HEJOCTATOYHBIA YPOBEHb BIIAJICHUS
YMECHHSIMH Y HaBBIKAMH TIPH PEIICHUU
npoecCHOHANBHBIX 3a7ad B pPaMKax
YCBOEHHOT'O Y4eOHOI'0 MaTepuara.

Texymmii KOHTPOJIb! - 100 6annos -

DK3aMeH: - 50 GannoB -

HUTOTIO: - 150 6annos -

Kpurepuu oneHKkH pe3yibTaTOB 00y4eHHS 10 JUCIUTLINHE:

0 — 64 % OoT MakCUMalIbHO BO3MOYKHOW CyMMBbI 0aJIOB — «HEYIOBJIETBOPUTEIHHO» (HEIO-

CTaTOYHBIN YPOBEHbB JUIsl POMEKYTOUHOM aTTECTAIMH IO JUCIUTUINHE);

65 — 74 % oT MakCMMaJIbHO BO3MOXHOH CyMMBI 0QJIJIOB — «YAOBJIETBOPUTEIBHOY (TIOPOTO-

BbIil (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MakcMMaNbHO BO3MOXKHOW CYMMBI OQJIJIOB — «OTJIMYHOY» (BBICOKHUN (MaKCH-

MaJIbHbIN) YPOBEHbD)

2 TunoBble KOHTPOJIbHBIE 32IaHNUSI HJIH HHbIE MAaTePHAJIbl, He0OX0AMMBbIE JIJIsI
OLICHKHU 3HAHUI, YMEHHM i, HABBIKOB U (UJIH) ONBITA AeATEJbHOCTH,
XapakTepusyoume npouecc popMupoBaHUA KOMIETEHIUH B X0/1e 0CBOCHHS
o0pa3oBaTe/IbHOM NPOrPaMMBbI

2.1 3apanus 1JIA TeKYIEero KOHTPOJIsl yCIeBaeMOCTH

2.1.1 3aganus ajs 1ad0paTopHbIX padoT

JlaboparopHas pabota Ne 1 (peanusyercs B hopMe MPaKTUIECKOW MOATOTOBKM) - Hccie-
006aHUe BLINPAMUMENbHBIX NOJLYNPOBOOHUKOBLIX OUOO08

1) OOBsicHHUTE BBIIPSAMIISIFOLIECE IEUCTBUE p-N-TIepexo/a.

2) CpaBaute BAX p-n-niepexosa v peaibHOTO BBITPSIMHUTEIBHOTO U0/,

3) Uem paznuuarorcst BAX repMaHUEBBIX U KPEMHHUEBBIX THOIOB?

4) BriusiHue Temreparypsl ¥ KOHIIEHTpanuu npumeceii Ha BAX nuona.

5) KakoBbI OCHOBHBIE 00J1aCTH TPUMEHEHUSI THOT0B?

6) HazoBuTe OCHOBHBIC TapaMETPhI TOIYIIPOBOIHUKOBBIX THOIOB.

JlaGoparopHas padota Ne 2 (peanusyercs B (hopMe NMpaKTUYECKON MOATOTOBKN) - Hccre-
dosanue noaynpo8oOHUKOBLIX CIMAOUIUMPOHO8

1) Ha3oBuTe OCHOBHBIC BUJIbI TPOOOEB P-N-TIEPEXOIO0B.

2) Pacckaxure; kakue Gpu3ndeckre Ipouecchl ONpeAeisaioT (GopMy XapaKTEpUCTHKH CTa-
OMJINTPOHA Ha Pa3HbIX y4acTKax.

3) Ot 4ero 3aBUCUT HaNpsDKEHHUE TIPO0OsI?

4) Kak HalTH TeMIiepaTypHbId KOI(PPHUIMEHT HanmpshkeHus: cradbunm3anun? Kakoi 3HaK
OH UMeeT JJISl pa3HbIX BUJIOB P000s?

5) IlpuBectu cxemy BKIIOUYEHHS CTAOMIUTPOHA.
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JIaGoparopnas pabota Ne 3 (peanuzyercs B popme NpakTHUECKOil MOATOTOBKH) - Mccie-
008aHUE CIMAMUYECKUX XAPAKMEPUCMUK U (DUULECKUX NaApaMempo8 MATOMOUHO20 OUNONAPHO-
20 mpanzucmopa ¢ O3

1) OOBsACHUTE YCTPOMCTBO U MPHUHIIKIT ACHCTBUS TPAH3UCTOPA.

2) IlpuBenute KapTUHY paclpe/ielieHHsi HEOCHOBHBIX HOCHTEINCH B 0a3ze TpaH3WCTOpa B
3aBUCUMOCTH OT peKrUMa paboThI.

3) HazoBute cocTaBIsioNIne TOKOB 3JIEKTPOJIOB TPAH3UCTOPA.

4) Ha3zoBuTe cTaTHYECKUE MMapaMeTPbl TPAH3UCTOPA, OOBSICHUTE UX (PU3MUCCKUN CMBIC.

5) Haueptuth cxemy BKJItOueHus Tpansucropa ¢ OD

6) OOBSICHUTH YCUIIUTEIBHBIC CBOWCTBA TPAH3UCTOPA, BKIIFOUEHHOT'O 110 CXEME C O0IIUM
IMHUTTEPOM.

7) Uzo6pasure BAX tpansucropa st cxembl ¢ OO, 00BACHHUTE HX.

JlaGopaTopHas padota Ne 4 (peasimzyercst B hopMe MPaKTHIECKOM IMOATOTOBKH) - Mcce-
008aHUe CIMAMUYECKUX XAPAKMePUCMUK U (DUULeCKUX napamempos MaioMoOuHo20 OUNoapHo-
20 mpauzucmopa ¢ Ob

1) Haueptuthb cxemy BKItoYeHUs Tpanzuctopa ¢ Ob

2) U3o6pasure BAX tpansucropa ajst cxem ¢ OB 00bsicHUTE UX.

3) OOBSICHUTD YCHIIMTENIbHBIE CBOMCTBA TPAH3UCTOPA, BKIIOUEHHOTO 0 cXeMe ¢ o01ei
0a3oii.

4) Kakue CyIIecTBYIOT CUCTEMbl MAJIOCUTHAJIBHBIX MMAPaMETPOB U B Y€M MPEUMYIICCTBA
cucteMsl h - mapameTpoB?

5) Kak BBITISIUT SKBUBAICHTHAS CXeMa TPAaH3UCTOpa B cucteme h - mapaMeTpoB?

6) O0bsacHUTE BIMSHHEE TeMIEpaTypbl Ha paboTy TpaH3uctopa B cxemax ¢ Ob u O3.

JlaboparopHas padota Ne 5 - Hccredosanue nonesoco mpansucmopa
1) Onpenenenuie MOJAEBBIX TPAH3UCTOPOB, UX OTJIMUKE OT OUIIOISPHBIX
2) YCTpoiCTBO UM NPUHLIUIT ACHCTBUSA MTOJIEBOTO TPAH3UCTOPA C YIPABISIOMUM P — N- Tie-
PEXOI0M.
3) IloneBoii TpaH3UCTOP C YIPABISAIOMIUM P — N — IEPEXOJIOM, €ro OCHOBHBIE XapaKTepH-
CTHKH U TIApaMETPHI.
4) YCcTpoHCTBO U MPHUHIIMIT JCHCTBHS MOJIEBOTO TPAH3UCTOPA C
W30JITMPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHAJIOM, €T0 XapaKTePUCTHKU
5) YCcTpoicTBO M MPUHIIUIT AEUCTBUSA MTOJIEBOTO TPAH3UCTOPA C
W30JITMPOBAHHBIM 3aTBOPOM M HHTyIIUPOBAHHBIM KaHAJIOM. €T0 XapaKTCPUCTHKH
6) DKBUBAJICHTHAs CX€Ma 3aMEIIEHHS MOJIEBOT0 TPAH3UCTOpa

JIaGopatopHas padota Ne 6 (peanusyercs B popme MpakTUUECKON MOATOTOBKH) - HMcce-
008aHue mupucmopa

1) HazoBuTEe OCHOBHBIC THITBI THPUCTOPOB M OOBSICHUTE MIPUHIIUIT UX JICHCTBHS.

2) KakoBbI OCHOBHBIE TapaMeTpbl TUPUCTOPOB?

3) [epeurcnuTh U MOSCHUTH CIIOCOOBI MIEPEBOAA THPUCTOPA U3 3aKPHITOTO COCTOSHUS B
OTKPBITOE

4) IlepeuncnuTh U OOBSCHUTH XapaKTEPU3YIOLIHE U TPEIEIbHO-I0NYCTUMBIE TTAPAMETPBI
TUPHUCTOPOB IO LIEMU aHOA

5) PaccMmoTpuTe BONBT-aMIEepHBIE XapaKTEPUCTHKH THPHCTOPA C TOYKH 3pEHUs pusnde-
CKHX TPOIECCOB, MPOTEKAIOIINX B CTPYKTYpe THUMA N-p-N-p?

6) B yem cocTosT npenMyIecTBa THPUCTOPA Tepe]] THHUCTOPOM

7) KakoBbI KOHCTPYKTUBHBIE OCOOCHHOCTH THUPUCTOPOB?

JlaGopaTtopHnas pabota Ne 7 - Hccnedosarnue nonynpo8ooOHUKO8bIX homonpuemMHUKo8
1) OO®wscHuUTE, 4TO Takoe (HOTONPOBOTUMOCTD
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2) dotoranpBannueckuii 3hdexr.

3) ®oroamon: GOTOIMOMHBIA PEKUM, XapPAKTEPUCTUKH, TTaPAMETPBI.

4) ®dotoamon: POTOraIbBaHUUECKHI PEXKUM, XaPAKTEPUCTUKHU, TaPaMETPhI
5) ®oToTpaH3UCTOP MPHUHIMI JCUCTBHUS, XapaKTEPUCTUKHU, APAMETPbI

JlaGopaTtopHnas padota Ne 8 - Hccnedosarue OuoOHbIX U MpaAH3UCMOPHBIX ONMPOHO8

1) [MoaynpoBOIHUKOBBIC U3ITyYaTEIN: YCTPOUCTBO, IPUHIIMIT JICHCTBUS, XapaKTEPUCTHKU
U IapaMeTpbl

2) CpoiicTBa 1 0061aCTH IPUMEHEHHUS JUOIHBIX ONTPOHOB

3) OnTpoHbl, UX Pa3HOBHIHOCTH.

4) IlpuHUun AeWCTBUS, BXOJHBIC M BBIXOIHBIC TTApaMETPHI ONTOIIAp.

5) TpeGoBaHus, NpeAbABISIEMbIE K 3JIEMEHTaM OINTPOHA: U3JTy4aTeNt0, ONTHYEC- KO-
My KaHally, GOTONPUEMHHKY.

2.1.2 PacueTrHo-rpadguyeckas padora

Tema: «Pacuer mapameTpoB pP-n nepexona u BAX noaynpoBoIHUKOBOTO AMO0/1A, BIUSHUE
temneparypbl Ha BAX ».

BapuanTtel Ha PI'P BeigaeT npenogaBareisb.

3agaua 1. Onpenenuts BEICOTY IOTEHIMAIBHOIO Oapbepa ¢, ,BO3HUKAIOLIETO IIpU 00pa-

30BaHUU HJICATBHOTO JJICKTPOHHO-IBIPOYHOTO NIEPEX0/ia B COCTOSIHUN PAaBHOBECHSI.

3amagya 2. OmnpenenuTs MUPUHY JIEKTPOHHO-ABIPOYHOTO Hepexoga Og U pa3Mepsl
00€HEHHBIX CIIOEB p- U N- obmactei (Spo , Ono) B COCTOSHHU PABHOBECHS.

3amaga 3. OmpenenuTs BBICOTY IOTEHIHAJIBHOTO Oapbepa, IIUPUHY DICKTPOHHO-
JBIPOYHOIO Hepexosa O U pa3Mepsl 00eTHEHHBIX CIIOEB p- U N- obnacteil ( 6, , On ) IpH mojaue
Ha [epexo]l BHEIIHEero HanpspkeHus U.

3anaya 4. Paccuutars GapbepHyto Cs EMKOCTb IIEpexo0/ia IpU BHEIIHEM Hanpsbkenuu U.

3anava 5

1) JaTe XapakTEepUCTUKY TUOJA.

2) BeinmcaTh U3 CipaBOYHUKA OCHOBHBIE TapaMETPBhI:

Unp = pu Inmpmax =
I obp = npu UoGp. max =
Pcp = t max =

3) IloctpouTs (Ha MUJUIMMETPOBKE) BOJBT-aMIEpHYIO XapakTepucTuky (BAX) nuona
utst Temrieparypbl t=25 C i 3ajaHHOTO TH01A.

ITpu noctpoennn BAX npsimble 1 0OpaTHbIE BETBU XapaKTEPUCTUK PACIIONOXKHUTH B OJ1-
HOUW CHCTEME KOOPAUHAT.

4) Ilo BONBT-aMIEPHOM XapaKTEPUCTHKE ONPEACTUTh

conpoTuBIIeHHE NpsiMoMy TOKy (Rmp) nmpu Hanpsbkennn Uy, Ha JmHelHOM ydacTke BAX
U CONPOTUBIICHUE 00paTHOMY TOKY (R0oOp) nmpu oOpaTHOM HanpsKEHUH

5) Iuddepennmanbabie CONPOTUBIEHHS (yg) U KpyTU3HY (S) npsaMoi BetBu BAX nus
HanpspkeHus Uy,

2.2 3ajanus 1JIS MIPOMEKYTOYHOM aTTecTalluu

KoHTpoJibHBIE BONIPOCHI K 9K3aMEHY
Co6cTBeHHbIE U TPUMECHBIE TIOTYITPOBOJHUKHU, UX TPOBOAUMOCTD.
Hpeiid u nuddysus HocuTenei 3apsaaa.
O6pa3zoBanue p-n-nepexoza. [lepexoa B paBHOBECHOM COCTOSTHUH
ITpoueccsl B P-N-niepexoje Npu Mnoja4ye BHEUIHETO HANIPSKEHMUSL.
Bonbr-amnepnas xapakrepuctuka (BAX) p-n-nmepexona. IIpoGoit mepexoma. Bumsl
npo6osi.

asrONE
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6. Pa3HOBHIHOCTH MOJYNPOBOAHUKOBBIX AMOAOB. [IpuHIMIT NeiicTBUS, OCHOBHBIE Mapa-

METPbI ¥ XapaKTEPUCTUKHU BHIMPSIMUTEIbHBIX TUOIOB U CTAOMIUTPOHOB.

Emkoctu p-n-nepexona. Bapuxkan

bunonsipabie Tpanzuctopsl (BT): ycTpoiicTBO, TpUHIINTT IEHCTBHS, PEKUMBI pAOOTHI.

9. Cxewms! BkitoueHusi BT, OCHOBHbBIE CTaTHUECKUE XAPAKTEPUCTUKH U ITapaMeTphl B CXe-
Me ¢ oouM amutTepoM (0I),

10. ocHOBHBIE CTaTUYECKHUE XAaPAKTEPUCTUKU M MApaMeTPhl B CXeMe C OOLIMM SMUTTEPOM
(OBb),

11. BausiHHME TeMIEpaTypbl HA CTATUYECKUE XapaKTEPUCTUKU OUIIOJISIPHOTO TPaH3UCTOPA .

12. BumossipHble  TPAH3UCTOPHI KaK JIMHCHHBIN 4eThipexmomocHuk. Cucrema h-
napaMeTpoB, CXeMa 3aMelleHusi TpaH3ucropa B h-mapamerpax. Onpexpenenue h-
1apaMeTpoB 10 XapaKTEPUCTUKAM TPaH3UCTOPA.

13. TloneBble TPaH3UCTOPHI C YIPABISAIOMIKM P-N-TIEPEXO0A0M: YCTPOHCTBO, MPUHLIUT JeHi-
CTBHUsI, OCHOBHBIE XAPAKTEPUCTUKH, [TapaMETPbl, CX€Ma 3aMEIIEHUs, BIUSHUE TeMIIe-
paTypsl.

14. TloneBble TPaH3UCTOPHI ¢ M30JUPOBaHHBIM 3aTBOpoM (MJIII-TpaH3uCTOpHI): YCTPOWA-
CTBO, IPUHIUI ACUCTBUA U XapakTepucTuku M/III-TpaH3ucTOpPOB ¢ MHAYLIUPOBAaHHBIM
Y BCTPOCHHBIM KaHAJIOM.

15. Tupucropsl: ycTpOHCTBO, IPUHIUN AEUCTBUS, XapaKTEPUCTUKHU, TAPAMETPbl, CLIOCOObI
BBIKJTFOUCHHS.

16. CumucTOpbI: YCTPOHCTBO, IPUHIIMII JCHCTBHS, XapaKTEPUCTHKU

o N

17. Ceroauoapl: yCTpPONCTBO, IPUHILIMII JEHCTBUS, XapaKTEPUCTUKU
18. momynpoBOAHUKOBEIE (DOTOAIEKTPHUECKIE TPUOOPHI.
19. OuTpoHBI. YCTPOKCTBO, MPUHLIUT IEHCTBHS, XapaKTEPHUCTUKU

TunosBble IK3aMeHAIMOHHEBIE 321241
1. OOpatHbIil TOK HACHIIICHUS UIeaabHOTro repmanueBoro auoaa npu 7' = 300 K cocras-
astet |y =30 MxA. Haiiti conpoTuBieHne 1104a HOCTOSHHOMY TOKy R u auddepenunansHoe

CONPOTHUBICHUE Iy, TPU MPSIMOM U OOPATHOM HAMPSDKCHISIX, paBHbIX 0,2 B.

2. OOpatHbIil TOK HaceimieHus: pP-n-nepexonga |, =1 MxA npu 7 = 300 K. Onpenenuts

COIIPOTHBIIEHUE TIEPEX0/a TIOCTOSHHOMY TOKY U Ju(pdepeHInanibHOoe CONPOTHBIICHHE TTIEpexo/ia
IpU IPSIMOM U 0OpaTHOM HampsDKEHUSX, paBHBIX 150 MB.
3. OOpaTHBII TOK HACHIIICHUS HaAeaTbHOr0 P-N-miepexoxa mpu temmeparype 7' = 300 K

paBeH 2 107" A. Hairu: a) TOK, TEKYILUI MpH IpsIMOM HarpsibkeHud, pasHom 0,1 B; 0) conpo-
TUBJIEHUE 0] IOCTOSIHHOMY TOKY M Tu(depeHIalbHOe CONPOTUBIIEHUE NPU MPSMOM U 00-
paTHOM HanpsKeHusx, paBHbix 0,3 B.

4. P-n-nepexoxn nmeet npsamoit Tok 0,8 A npu npsimom Hanpsbkenuu 0,3 B u remnieparype
okpyxkatomient cpeasl 7 = 35° C. Onpenenuts: a) oOpaTHBIA TOK HachllleHus; 0) nuddepeHu-
JIbHOE COINPOTHUBIIEHUE Nepexoa npu npsimoM Hanpspkenuu 0,2 B; B) nuddepenunansuoe co-
IIPOTUBJICHHE MTEpexo/ia Ipu 0OpaTHOM HanpsbkeHuu 1 B.

5. OO6patsslii Tok HaceimeHus |y p-n-nepexoxna npu 7 = 300 K pasen 1072 A. IIpu mo-

BBIICHAN TeMIepaTypsl Ha 75 © C 06paTHBII TOK HachiueHus yBemmamics B 10° pas. Onpene-
JIUTh HaIIPSDKEHUE Ha MEPEeX0/ie MPU KOMHATHON U NOBBIIIEHHON TEMITEpAType, €CIIH NMPSMON TOK
yepes Hero | = 5 MA.

6. UsobOpasure BAX maeanpHOro p-n-nepexona. 3/1ech e HAYEPTUTE PEATbHYIO Xapak-
TEPUCTUKY AM0Ja U OOBSICHUTE pa3inyusi MEXIy ATUMH ABYMs KpUBbIMHU. Beramcnure nudde-

PEHIMANBHEIC COPOTUBICHHUS [y, p-N-TIEpeX0/a NP TOKe 1 =0,01; 0,05; 0,1; 1,0; 2,0; 5,0 u

10,0 MA. Temneparypa T = 300 K, oOpartHslii Tok HacelmeHus |y = IMkA. OCHOBBIBasICh Ha IO-
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JIYUYCHHBIX 3HAUCHUAX COIMPOTHUBICHUA raud) IIpH pa3JIMYHBIX TOKAX | , OGCYZ[I/ITG BO3MOXHOCTH

IPaKTUYECKOT0 MCII0JIb30BaHMs JOA KAK AJIEMEHTA € YIPaBIseMOM POBOAUMOCTHIO.

7. Jluonpl, cMelIeHHbIE B 00OpaTHOM HaIpaBJIEHUH, YAaCTO UCIOJB3YIOT B Ka4eCTBE Iepe-
MEHHBIX KOHJEHCATOpOB. BhlunciinTe, Kak yMeHbIIAETCs OapbepHas €MKOCTh MO/ C PE3KUM
HepexoA0M IIPU YBEIMYEHUH MOAYJIS HalpsbKeHMs cMelleHus Ha 1 B, ecnu usBecTHO, uTO npu

U=5B, C6ap =20 nd.
8. ¥V monynpoBOJHUKOBOTO JAMOJA Rnp =25 Owm; R06p = 2,5 MOwm; C = 120 n®. Onpe-
JICITUThH: a) Ha KaKOW 4acTOTE€ EMKOCTHOE CONMPOTUBIIEHUE CTAHET PaBHO R06p U BCJIEICTBUE JTO-

r'O MPOU30UIET 3aMETHOE YBEIIMUEHUE OOPATHOTO TOKa (HO OH BCE ele OyJeT MalibiM); 0) Ha Ka-
KOH 4acToTe eMKOCTHOE CONPOTHBICHHE CTAHET PABHO Ry, M NPOM3OMAET peskoe yXyauleHue

BBIIPSAMIISIOLIErO JEHCTBUS THOJA.

9. T'epmaHueBBIH P-N-TIepexoj] UMEET OOpPaTHBIM TOK HACHIIMICHHUS S5 MKA, a KpEMHHUEBBIN
MEPEeX0/I TAKUX K€ PA3MEPOB UMEET OOPATHBIN TOK HACBHIIICHUS 10™ A. Boranciuts u CpPaBHUTH
npsiMble HarnpspkeHus Ha nepexoaax npu 1 = 325 K u Toke 0,2 A. ConpoTuBieHremM 0a3bl mpe-
HeOpeub.
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