Paboyasi nporpaMma AUCLUMNAVHBI
CnieuanbHble raBbl HanpaBneHus

1. BHewHWe TpeboBaHUs

Tabnmya 1.1

KomneTeHUnn

pynna

VIHANKaTOpbI JOCTUXXEHWSI KOMMETEHLMIA

KomneteHumsa HI'TY: MK.1.B rotoBHOCTb NPOEKTMPOBATbL Pa3/INYHbIE TUMbI
M0NYNPOBOAHWKOBbIX NPUOOPOB 1 KOMMOHEHT MUKPOCUCTEMHOM TEXHUKM

KomneTteHums HITY: MK.1.B roToBHOCTb NPOEKTUPOBATL pas/inyHble TUMbI
M0NYNPOBOAHWNKOBbIX NPUOOPOB 1 KOMMOHEHT MUKPOCUCTEMHOM TEXHUKM

2. TpeboaHua HI'TY K nnaHMpyemMbIM pesysibTaTam 00y4eHUsi, COOTHECEHHbIM C
NHAMKATOpaMM LOCTUXKEHNS KOMMETEHLWNI

Tabnuua 2.1

VIHAMKaTOPbI AOCTUXKEHMS KOMMETEHLMI

PesynbTaTbl 06y4eHNs

PopmMbl opraHusaymm
3aHATUI

MK.1.B.31 3HaTb NPUHLMMbI PaboTbl OCHOBHbLIX TUMOB MOYMNPOBOAHUKOBbIX
npr6opoB 1 KOMMNOHEHT MCT (MUKPOCUCTEMHOM TEXHUKM)

Nekuyn; CamocTosATeNbHas paboTa

MK.1.B.31 3HaTb NPUHLMMbI PaboTbl OCHOBHBLIX TUMOB MOMYMNPOBOAHUKOBbIX
Npn60opoB 1 KoMNoHeHT MCT (MUKPOCUCTEMHOWN TEXHUKW)

Nekuyn; CamocTosTeNbHas paboTa

MK.1.B.31 3HaTb NPMHUMMNbLI paboTbl OCHOBHbLIX TUMOB MNONYNPOBOAHWNKOBLIX
nNpno6opoB 1 KoMNoHeHT MCT (MMKPOCUCTEMHOW TEXHUKW)

Nexuyn; CamocTosTeNbHas paboTa

MK.1.B.31 3HaTb NPMHUMNbI PaboTbl OCHOBHbLIX TUMOB MNONYNPOBOAHWNKOBbLIX
NpnoeopoB 1 KoMNoHeHT MCT (MUKPOCUCTEMHOWN TEXHUKW)

Jekuyn; CamocTosTeNbHas paboTa

MK.1.B.31 3HaTb NPMHUMNbI PaboTbl 0CHOBHbLIX TUMOB MOAYNPOBOAHNKOBbLIX
npr6opoB 1 KOMNOHEHT MCT (MUKPOCUCTEMHOM TEXHUKMN)

Nekumn; CamocTtosiTenbHas paboTa

MK.1.B.31 3HaTb NPMHLMMbI paboTbl OCHOBHLIX TUMOB MOYMNPOBOAHUKOBBIX
npr6opoB 1 KOMMOHeHT MCT (MUKPOCUCTEMHOM TEXHUKMN)

Nekuwmn; CamocTosATeNbHas paboTa

MK.1.B.31 3HaTb NpUHUMNbLI paboTbl OCHOBHbLIX TUMOB MOYNPOBOAHUKOBbLIX
npr6opoB 1 KOMMOHeHT MCT (MUKPOCUCTEMHOM TEXHUKM)

Nekuun; CamoctosTensHas paboTta

MK.1.B.yl ¥YMeTb N0M1b30BaTLCA KNacCUYeCKO Teoprelt NoaynpoBOAHNKOBbIX
npnbopos

Nekyun; CamoctosTensHas paboTa

MK.1.B.yl ¥YmeTb N0nb30BaThCA KNaccuyeckoii Teopueli NoMynpoBOAHUKOBBIX
npn6opos

Nexuyn; CamocTosTeNbHas paboTa

MK.1.B.yl ¥YMmeTb N0M1b30BaThCA KNaccMyeckoii Teopueli NoMynpoBOAHMUKOBbIX
npn6opos

Nekuyn; CamocTosTeNbHas paboTa

MK.1.B.yl ¥MeTb N0Nb30BaTLCS KNacCUYeCKol Teopuei noaynpoBoAHNKOBbIX
npubopos

Nekuyn; CamocTosTeNbHas paboTa

MK.1.B.yl ¥MeTb N01b30BaTbCS KNacCUYeCKOl TEOPMER MonynpoBOAHNKOBbIX
npubopos

Jekuyn; CamocTosTeNbHas paboTa

MK.1.B.yl ¥YMeTb N0Nb30BaTbCA KNACCUYECKOI TEOPMER NONYNPOBOAHNKOBbIX
nprubopos

MK.1.B.yl ¥YMeTb N0n1b30BaTbCS KNaCcCUYECKOl TeOpUEi NoTynpOBOAHNKOBbIX
npnbopos

INekuwmn; CamocTosATeNbHas paboTa

MK.1.B.yl ¥YMeTb N0/1b30BaTbCS KNaCcCU4ECKOI TEOPUE NOTYNPOBOAHNKOBbIX
nprbopos

Nekuun; CamoctosTensHas paboTta

3. CofiepXXaHue 1 CTPYKTypa AUCLMMNVHbI

Tabnmuya 3.1
N3 Hux B NHpnkaTopbl
< AKTVBHbIE
TeMbl nekuuin Yacbl |thopme npakT. JOCTUKEHNS
thopmbl, yac. o
nogr., 4ac. KOMMETEeHL Wi

CemecTp: 4




AvpakTryeckas eamHmua: O6LLme CBOMCTBA NOMYNPOBOAHNKOB.

1. O6ume cBolicTBa NONYNPOBOAHNKOB. MNpupoda
XUMUYECKol cBa3n. CTPyKTypa KpmcTannios. MaeansHble v
peanbHble Kpuctannbl. JedekTsl B Kpuctannax. CBoinctaa
OCHOBHBIX MOHOKPUCTA/I/INYECKUX MaTeprasioB
MUKPO3NEKTPOHUKN: Si, GaAs 1 ap. Monnkpuctaninyeckune
1 aMop®-Hble MoNYNPOBOLHUKW.

MK.1.B.3-1.1

AnaakTuyeckas eguHMLA: 30HHas Teopusl TBEPAOro Tena

2. 30HHas Teopua TBEPLOro Tena. SHePreTUYECKME CNeKTPbI
3/1EKTPOHOB B MeTasinax, NonynpoBogHNKAX, AU3NEKTPUKAX.
30Ha NPoBOAMMOCTY U Ba/IeHTHas 30Ha. ONIEKTPOHbLI U
AbIPKN. DdeKTUBHAA Macca 3M1EKTPOHA. DKCUTOHDI.
Co6CTBEHHbIE M MPUMECHbIE MOMYNPOBOAHUKM. [IOHOPHbIE U
aKUenTopHble NPUMECH.

MK.1.B.3-1.1
JK.1.B.Y1

AvpakTnyeckasi eanHmua: OCHOBbI CTaTUCTUYECKOWN (IU3NKN.

3. OCHOBbI CTaTUCTUYECKOM (PU3NKKN. DYHKLNSA
pacnpegeneHna ®epmu-Aupaka. KoHueHTpauma
3/1IEKTPOHOB U [bIPOK B 30HAX W UX TeMMepaTypHble
3aBucumocTu. PacnpeseneHne Makcsenna-bonbsumaHa.
Kputepuii BbIPOXAEHWA 3NEKTPOHHOIO ras3a. BbipoXaeHHble
N HEBbIPOXXAEHHbIE MOJYMNPOBOLAHUKN.

MK.1.B.3-1.1

AvpakTryecKasi eanHmLa: PekoMOuHaLUMs HocuTeneli 3apsifa.

4. PekombrHaums HocuTenel 3apsiga. PekombuHaums
"30Ha-30Ha" 1 pekoMOUHaLMs Yepe3 NpuMecH 1 AedeKTbl.
Teopusa pekombuHaumun LLloknn-Pupaa. Quddy3noHHas
[JIMHA Y BPEMS XXM3HWU HOcUTeneld. MoBepXHOCTHasA
pekoMouHauus.

MK.1.B.3-1.1
MK.1.B.Y1

AnpaakTuyeckas eavHNLA: SNeKTPONPOBOAHOCTb MOYNPOBOAHMKOB.

5. OnekTponpoBogHOCTb NOMYNPOBOAHMKOB. HocuTen
3apafa B cnabom anekTpuueckom nosne. B3anmogelictaue ¢
(hOHOHaMK, MPUMECHbLIMW aToMamMu, JedieKTamu.
MoABVXHOCTb 3/1EKTPOHOB Y AbIPOK. YCnoBre
3NEKTPOHENTpanbHOCTW. Anddysns n apeid HocuTenei
3apafa. CooTHO-LLIeHVe JiHWTeliHa. HocuTenu 3apsaja B
CWU/IbHOM 3/1EKTPUYECKOM Mosie. Fopsumne 3M1eKTPOHBI.
J1aBUHHOE YMHOXEHVE B NOMYMNPOBOAHMKAX.
ANeKTpUYecKne JOMEHbI N TOKOBbIE LUHYPbI. eEKT
"aHHa. YpaBHeHWe [/ NAOTHOCTM 3/1EKTPUYECKOro TOKa B
MoynpOBOAHNKAX. Y paBHEHNE HEMPePbIBHOCTH.
YpasHeHue NMyaccoHa

MK.1.B.3-1.1

AnpakTnyeckasa eguHULA: 3MEKTPOHHO-[bIPOYHbIN (p-N)

nepexof,.

6. DNEKTPOHHO-AbIPOYUHbIV (p-n) nepexof. VIHXeKumns n
9KCTPaKLUMsA HEOCHOBHBIX HOCUTENEN 3apaja.
BonbT-amnepHas xapakTepucTuka p-n nepexoga. Toku
HocuTenei 3apaga B p-n nepexoje, KeasuyposHu ®epmu.
"eHepaums 1 PEKOMOUHALMA HOCUTENEN B P-N MEPEXOE.
BapbepHas 1 Auddy3noHHas eMKoCTb. YacToTHbIE U
MMMNYNbCHbIE cBOMCTBA. Mpo6oli p-n NepexoAa: TenI0BoNn,
NABUHHbIW, TYHHENbHbIN.

NMK.1.B.3-1.1

OnpakTndeckas eguHuua: TpaH3UCTOPHbIR 3pgeKT.




7. TpaH3UCTOPHBbIN 3thdheKT. 30HHas gmarpaMmma
NoNynpPOBOAHUKOBOW CTPYKTYPbI C ABYMS 6/I13KO
pacnonioXeHHbI-My p-n nepexogamu. KoagpduumeHTt
nHXeKunn. KoaghdurumeHT nepeHoca HocuTenein Yepes 6asy.
KoathuumeHT ycuneHms TpaH3ncTopa.

MK.1.B.3-1.1

AvpakTryeckas eanHMLa: KoHTaKT MeTani-nosynpoBos

HUK.

8. KoHTakT MeTani-nonynposogHuK. Teopus LLIOTTKK.
BonbT-amnepHas xapaktepucTmka. OMUYECKWIA KOHTaKT.
ConocTasneHwve ¢ p-n nepexogom. CTpyKTypa
MeTaNN-AN3NEKTPUK-NONYNPOBOAHMK. 30HHaA AnarpammMa v
€€ N3-MeHEeHMe Npu NPUNIoKEHUN Hanps>KeHns. Posb
MOBEPXHOCTHBIX COCTOSAHUIA, NMOABUXKHBIX 1 HEMOABUXHbIX
3apAL0B B AN3NEKTPUKe.

MK.1.B.3-1.1
[MK.1.B.Y1

Jnpaktudeckada eguHuua; 'eTepoCcTPyKTYpbl.

9. eTepocTpyKTYpbl. 30HHAA AnarpaMmmMa retepo- p-n
ne-pexofa. KoapuumeHT nHxekumm. CynepuHxeKkums.
OfMHapHbIe 1 ABOIHbIE reTePOCTPYKTYPbI.

MNK.1.B.Y1

AnpakTuyeckas eguHmua: PoTo3NEKTPUYECKME SBIEHNSA

B MONYMNPOBOAHMNKAX.

10. ®OTO3NEKTPUYECKME ABEHNSA B MOMYNPOBOLHNKAX.
rornoLeHme n3nyyveHns: CO6CTBEHHOE M MPUMECHOE,
3KCUTOHHOE 1 Ha CBOOOAHbLIX HOoCUTeNax. 3akoH byrepa.
KpacHas rpaHuua nornoweHus. ®oTonpoBogMMOCTb.
CnekTpa/ibHasa xapakTepucTuka. PoToBO/IbTaNYeCKUNiA
3h-heKT B p-n Nepexofe.

MK.1.B.Y1

AvpakTryeckasi eaMHuLa: MsnydeHme nonynpoBogHNKOB.

11. N3nyyeHne NonynpoBoAHMKOB. MNpsaMbIe 1 Hempamble
nepexofbl HoCUTeNel 3apsaa. Buabl nloMUHeCLEeHLMN:
VHXXEKLMOHHasA, KaTof0-, (hoTOMOMUHeCLeHLMA. CrneKTpbl
n3nyyeHus. KBaHTOBbIV BbIX0L,. BbiBOA U3nyyeHns u3
noynpoBOAHMKOB.

MK.1.B.Y1

AngakTndeckas egnHuua: JlasepHblil 3hheKT B NOIYNpPo

BOZHMKaX.

12. NaszepHblii ath(heKT B NONYNPOBOLHMNKAX. ONTUYECKWIA
pe30HaTop, YCWU/EHNe 1 reHepayms ceeta. MoporosbIi TOK

MK.1.B.Y1

AnpakTudyeckasn eauHnLa: TepMOo3aIeKTPUYECKIE SBMIEHUS.

13. Tepmo3anekTpuyeckme ABneHns. Tepmo- u
rasibBaHO-MarHUTHble adeKTbl. AEKT Xonna. INeKTpo-,
MarHmTO-, aKycToonTuyeckune agh(hekTbl. NOBEPXHOCTHbIE
aKyCTMUYECKME BOJHbI.

MK.1.B.Y1

N3 Hux B

Yacbl |dhopme npakT.
noar., yac.

Tembl ansd

CaAMOCTOATESIbHOI0 N3y4eHNA hopmbl, 4

AKTUBHble

NHankaTopbl
LOCTUXKEHUSA

ac. o
KOMNeTeHUUN

YyebHasa aeaTenbHOCTb

CemecTp: 4

Anpaktndeckasn egnHuya: O6Lme cBOMCTBA NOMYNPOBOS,

HNKOB.




1. O6wme cBoiicTBa
nonynpoBoAHMKOB. Mpupoaa
XUMUYe-CKOA CBA3N.
CTpyKTypa KpucTansos.
VaeanbHble n peasib-Hble
Kpuctansbl. JegekTbl B
Kpuctannax. CeovicTea
0C-HOBHbIX
MOHOKPUCTaNYECKNX
MaTepuanos
MUKPO3NEK-TPOHUKM: Si, GaAs
n ap. MonukpmcTaninyeckue u
amop-Hble NoynpoBOSHUKN.

MK.1.B.3-1.1

CaMOCTOATENIbHOE N3y4HeHNE

AnaakTuueckas eaMHNLA: 30HHast Te

opusi TBepa

oro tena

2. 30HHaAa Teopua TBEPLOrO
Tena. HepreTnyeckue
CMEKTPbI 3/IEKTPOHOB B
MeTan1ax, nonynpoBoOAHUKaX,
[AN3NeKTprKax. 3oHa
MPOBOAMMOCTU 1 BaJIEHTHaA
30Ha. DNEKTPOHbI U [IbIPKW.
AhhekTVBHAS Macca
3/1IEKTPOHA. OKCUTOHbI.
Co6CTBEHHbIE M MPUMECHbIE
nonynpoBOAHNKN. [JOHOPHbIe
1 aKLENTOPHbIE NMPUMECH.

MK.1.B.3-1.1
,MK.1.B.Y1

CaMOCTOATE/IbHOE N3yHEHUE

Onpaktunyeckaa egmHuua: OCHOBbI CTATUCTUYEC

KOW (PU3NKWN.

3. OCHOBBbI CTaTUCTUYECKON
(PU3NKN. PYHKUMSA
pacnpegeneHus
®depmun-Lmpaka.
KOHLIeHTpaL s 3N1eKTPOHOB U
[bl-POK B 30HaX 1 UX
TemnepaTtypHble 3aBUCMMOCTMU.
PacnpegeneHue
Makcsenna-bonbsLmaHa.
KpuTepwii BbIpoXXaeHUs
3/1EKTPOHHOrO rasa.
BbIpoXKaeHHble 1
HeBbIPOXAEHHbIE
MoynpPOBOAHUKN.

MK.1.B.3-1.1

CaMOCTOATENIbHOE N3y4HeHNE

JnpakTuyeckaa egmHuua: Pe

KOMOWH

aumsa HocuTeneii sapsija.

4. PekoM6OUHaLms HocuTenel
3apaga. PekombuHaums
"30Ha-30Ha" 1 peKomMbUHaL s
yepes NpuMecu u fedeKkTbl.
Teopus pekombuHaLMu
LWoknn-Puga. Andy3noHHas
OJIMHA 1 BPEMSA XU3HU
HocuTenei. MoBepxXHOCTHas
pekoM-6uHaLms.

MK.1.B.3-1.1
MK.1.B.Y1

CaMOCTOATE/IbHOE N3yYEHNE

AnaakTuyeckas eavHNLA: NeKTPONPOBOAHOCTb MY NPOBOAHMKOB.




5. OneKTponpoBOLHOCTL
MonynpoBOAHUKOB. HocuTenu
3aps/a B cnabom
3NEeKTPUYECKOM NoSie.
B3aumogeictaue ¢ poHOHamK,
NMPUMECHBLIMU aTOMaMu,
Aehektamu. MogBUKHOCTD
3N1eKTPOHOB W AbIPOK. YCnosue
3NEKTPOHENTPANIbHOCTMK.
Andhchysna v apeiich
HocuTenen 3apaga.
CoOTHOLIEHNE DMHLWITERHA.
HocuTenn 3apsaga B CUIbHOM
3NeKTpUYeCcKoMm nose. Fopsauve
3N1eKTPOHbI. JTaBUHHOE
YMHOXEHVE B
No/yNpPOBOAHUKAX.
ANeKTpnYeckne JOMeHbI 1
TOKOBbIE LUHYPbl. ekt
MaHHa. YpaBHeHue ana
MI0THOCTY 31EKTPUYECKOrO
TOKa B MO/YNPOBOAHMKAX.
YpaBHeHVe HENPePbIBHOCTW.
YpaBHeHue MyaccoHa

MK.1.B.3-1.1

CaMOCTOATE/IbHOE N3yYeEHNE

AnaakTuueckasn eavHNLA: SNEKTPOHHO-AbIPOYHbIN (p-N) Nepexof.

6. DNEeKTPOHHO-AbIPOYHbIN
(p-n) nepexog. NHxeKums n
9KCTPaKLUWA HEOCHOBHbIX
HocuTenen 3apaga.
BonbT-amnepHas
XapakTepucTunka p-n nepexoja.
Toku HocuTenen 3apaga B p-n
nepexofe, KBasuypoBHu
®epmu. ["'eHepaums n
peKoMOMHaLWs HocUTeNen B
p-n nepexoge. bapbepHas un
ANPPY3MOHHAA eMKOCTb.
YacToTHble N MMMY/bCHbIE
CcBoiA-cTBa. [Npo6oii p-n
nepexofa: TernsoBou,
NABUHHbIN, TYHHENbHbINA.

MK.1.B.3-1.1

CaMOCTOATE/IbHOE N3YyYEHNE

AnpakTuyeckas eguHMLa: TpaH3UCTOPHbIM 3deKT.

7. TpaH3UCTOPHbIN AeKT.
30HHas gnarpamma
nonynpoBOAHNKOBOM
CTPYKTYpPbI C ABYMS 6/13KO0
pacnonoXeHHbI-My p-n
nepexogamu. KoapduumeHTt
NHXeKUmKn. KoathmumeHTt
nepeHoca HocuTenei vepes
6asy. KoaththmumneHT ycuneHms
TPaH3u1cTopa.

MK.1.B.3-1.1

CaMOCTOATENIbHOE N3y4HeEHUE

AnpakTuueckasn eavHnLa: KOHTaKT MeTa1-nonynpoBOAHNK.




8. KoHTakT
MeTaNN-NnonynpoBOAHNK.
Teopus LLIOTTKN.
BonbT-amnepHas
XapakTepucTnka. OMmnYecKuii
KOHTaKT. CornocTtas/neHune ¢ p-n
nepexogom. CTpyKTypa
MeTa-AN3NeKTPUK-NOYNPOB
OAHWK. 30HHas Amarpamma u
€e N3-MeHeHue npu
NPUNOXKEHNIN HaMPSXKEHUS.
Ponb NoBEPXHOCTHLIX
COCTOSIHWIA, NOABMXKHbIX U
HernoABWXXHbIX 3apsAa0B B
LN3NeKTPUKe.

MK.1.B.3-1.1
K.1.B.Y1

CaMOCTOATE/IbHOE N3YyYEHNE

Jnpaktudyeckas egmuHuua: 'eTepoCcTPyKTYpbl.

9. eTepocTpyKTYpbI. 30HHaA
Jmarpamma retepo- p-n
ne-pexoga. KostppuumeHt
NHXeKUMKN. CynepuHXeKuus.
OfMHapHbIe U BONHbIe
reTepoCTPyKTYpbl.

MK.1.B.Y1

CaMOCTOATE/IbHOE N3YyHEHUE

AvpakTuueckas eanHnLa: ®oToaNEKTPUYECKUE SBNEHNS B MOMYNPOBOAHNKAX.

10. doTOINEKTPUYECKME
AB/IEHNSA B MONYNPOBOLHUKAX.
MornoLeHne n3nyyveHus:
COOCTBEHHOE W NPUMECHOE,
3KCUTOHHOE M Ha CBOGOAHbIX
HocuTenax. 3akoH byrepa.
KpacHad rpaHumua
NOrNOLWeHNS.
®0oTONPOBOAMMOCTb.
CnekTtpasibHas
XapakTepucTuka.
doTOBOIbTANYECKNI 3(-(heKT
B p-n nepexoge.

MK.1.B.Y1

CaMOCTOATENNbHOE N3y4HeEHNE

AupakTrnyeckasn egmHuua: M3nyyeHne nonynpos

OfIHWKOB.

11. NianyyeHmne
noyrnpoBOAHMKOB. Mpamble 1
HernpsmMble Nepexogpl
HocuTeneli 3apsga. Bugpl
NIOMUHECLIEHLMN:
WHXEKLUMOHHAasA, KaTofo-,
(hOTONOMMHECLLEHLINS.
CnekTpbl U3ny4veHus.
KBaHTOBbI BbIX0/,. BbiBOA,
N31yveHns n3
noynpoBOAHMKOB.

MK.1.B.Y1

CaMOCTOATE/IbHAA N3yHEHNE

AnpakTnyeckas eguHMLa: JlasepHblid 3itheKT B MONYNPOBOAHNKAX.

12. NasepHblii aphexT B
MoNynNpPOBOAHMUKAX.
ONTMYeCKNiA pe3oHaTop,
YCUNEeHWe ¥ reHepawms ceeTa.
MoporoBbIin TOK

MK.1.B.Y1

CaMOCTOATENIbHOE N3y4HeHNE

AnpakTudeckasn eavHnLa: TepMOo3aIeKTPUYECKIE SABMIEHUS.




13. TepMo3aneKTpuyeckme
ABNeHnA. Tepmo- u
rajibBaHO-MarHUTHble
3ddekTbl. dhhekT Xonna.
ONeKTpo-, MarHuTo-,
aKycToonTunyeckme sthhekTbl.
MoBepXHOCTHbIE
aKyCTUYeCKue BOJHbI.

7 0 0 MK.1.B.Y1 |camocToATeNbHOe N3YYeHne

3.2 CamocToATeIbHas paboTa oby4atoLerocs

Tabnmuya 3.3
. ViHAnkaTopel Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATEIbHOM paboThl LOCTUKEHUSA
.~ |BbIMOHEHWE |[KOHCYNbTaLmn
KOMMETEHLNIA
CemecTp: 4
CamocTosATe/IbHOe M3yYeHMe TEOPETUYECKOTO MNK.1.B.3-1.1,MN
1 78 0
marepuana K.1.B.Y1

CTyaeHT u3yyaeT TeMbl, NPUBEAEHHbIE B TabnuLe 3.2

4. MpaBuna aTTecTaLum o6yvaroLwmxcs no AMCLUNINHe

[ns atTecTaumm obyyatowmxcsa no AMCUMNANHE CNONb3yeTcs 6anibHO-PEMTUHIOBas CUCTEMA
(BPC), no3sonstoLLas BbICTaBNATb OLIEHKM MO TPaAMLMOHHONM WwKane u 15-yposHesoin ECTS.

KpaTkas nHdopmaums o BPC npvseseHa B Tabs. 4.1.

B Tabnuue 4.2 npeicTaBNEHO COOTBETCTBME (DOPM KOHTPONS 3asBNseMbIM TPEGOBAHMAM K
pe3ynbTaTam 0CBOEHUS AUCLIMM/INHBI.

Tabnuuya 4.2
Dopmbl
Kogbl P
o KOHTpoONA

KOMIMeTeH MHANKaTOpb! JOCTUXKEHUS KOMMETEeHLUN

uui
MNK.1B MK.1.B 31. 3HaTb NPUHLMNbI paboTbl OCHOBHbIX TUMNOB NOJYNPOBOLHUKOBLIX NPUGOPOB U KOMMOHEHT MCT

"7 | (MUKPOCUCTEMHO TEXHUKM)
MK.1.B y1. YMeTb N0/Mb30BaTLCA KNACCUYECKON Teoprei NonynpoBOAHMKOBbLIX NPMOOPOB

OueHoYHbIe cpefcTBa Mo AvcumnavHe "CneunanbHble rnaBbl HanpasaeHUsa™ BXOAAT B COCTaB
(hoHAa OLEHOYHBIX CpeAcTB No moaynto (NpunoxeHne Ne 1 K paboyeit nporpamme).

5. JlnTepatypa

OcHOBHas nnTepaTypa
1. Enudanos I'. 1. ®usuka tBepmoro tena : yueoHoe mocooue / I'. V. Enudanos. - CII6. [u ap.],
2011. - 287, [1] c. : un., Tabm.
2. Matyxus B. JI. ®u3uka tBepnoro tena : yaedHoe mocodwme / B. JI. Matyxun, B. JI. Epmakos. -
Canxkr-Ilerepbypr [m op.], 2010. - 218 c. : .
3. ®usuka TBepaoro tena [ InexktponHsiid pecypc] : 28 kaur B PDF-dopmarte.- Mxesck, 2005.- 1
anekTpoH. ont. auck (CD-ROM).- 3arm. ¢ koHTeitHepa Ha 00J1. CoaepiK.: 26 KHUT.
4. JIparynos B. I1. OcHOBBI HAHOAJIEKTPOHHKH : yaeOHOE TTOCOOMe I BY30B IO HAITPABIICHUIO
"DIeKTPOHUKA U MHUKPOIJIEKTPOHHUKA", CIIEUATIBHOCTAM "MUKPOIJIEKTPOHUKA U TBEPAOTEbHAS
anextponrka" u "Mukpocuctemnas texuuka" / B. I1. [Iparynos, U. I'. HeussectHsiii, B. A.
I'pumuun. - Mocksa, 2006. - 494 ¢. : nn.



5. Nparynos B. I1. HanocTpykTypsl: pu3nka, TEXHOIOTHS, IpUMeEHEHHE ;| yaeOHoe mocooue / B. I1.
Hparynos, U. I'. HeussecTnsrii ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2010. - 354, [1] c. : m.

6. Kpacuomesues E. A. KBaHToBast MexaHMKa B MIPUIOKEHUSAX K (QH3UKE TBEPAOTO Tena : [yueOHOoe
nmocobue] / E. A. Kpacaonepnes ; [HoBocu0. roc. Texs. yH-T]. - HoBocubupck, 2010. - 354 c. : u..
- Pexxum gocrtyma: http://elibrary.nstu.ru/source?bib_id=vtls000143972

[lononHnTeNbHas nuTepaTypa

1. [TaBnos I1. B. ®usuka tBepaoro tena : yueOuuk mys By30B / I1. B. [Tasnos, A. ®. Xoxos. -
Hwxunit Hosropon, 1993. - 491 c. : un.

2. Kutrens Y. Beenenue B pusuky tBepaoro tena : [yueOnuk] / Y. Kurrens ; mep. ¢ 4 amep. u3m.
A. A.T'yceBau A. B. Ilaxnesa ; mox o6mr. pen. A. A. I'yceBa. - Mocksa, 1978. - 791 c. : m.

3. bonu-bpyesuu B. JI. ®usunka morynpoBOIHUKOB : yueOHOE mocoOue st PUu3nIecKux
crienmanbHOCTel By30B / B. JI. Bonu-bpyesuu, C. I'. Kanamunkos. - Mocksa, 1990. - 685 c. : mi.

4, lllanumosa K. B. ®u3uka monynpoBOAHUKOB : [yueOHHK AJI BY30B IO CIEUATBHOCTH
"TloaynpoBOIHHUKOBEIE i MUKpO3IekTpoHHbIe prbopsl”'| / K. B. Ilanmumosa. - Mocksa, 1985. -
391 c. : mn.

5. Cmur P. A. TTonynpoBonuuku : [yue6Hoe mocodue] / P. Cmur ; mep. mox pen. H. A. Tlenuna. -
M., 1982. - 558 c. : ui1., CXEMEI

6. Peikun C. M. ®oTO21€KTpUYECKHE ABIEHHUS B ITOJyIPOBOAHUKAX : [MoHOTrpadus] / C. M.
PriBkuH. — MockBa : @usmatrus, 1963. — 494 ¢. — (Ousuka noaynpoBOIHUKOB U
TIOJTYIIPOBOIHHUKOBBIX IIPHOOPOB).

7. PxxanoB A. B. DnekTpoHHBIE ITPOLECCH HA TIOBEPXHOCTH MOTypoBOIHUKOB / A. B. PxkaHoB. -
M., 1971.-480c.

8. lloknu B. Teopus 31eKTPOHHBIX NMOJTYIPOBOAHUKOB : MPWIOKEHUS K TEOPUH TPAH3UCTOPOB :
nep. ¢ auri. / B. loknwu ; mox pen. B. I1. XKyze. — Mocksa : MHocTpannas nureparypa, 1953. — 715
c.

9. Kupees I1. C. ®u3uka momynpoBogHHUKOB : yaeOHOe mocodne st BTy30B / [1. C. Kupees. - M.,
1975. - 584 c. : nn.

10. brro6 P. X. ®otonpoBoaumocts TBepabix Ten / [P. bero6 ; mep. ¢ aura. : @. A. Hana, B. WM.
Cumoposa ; mox pexn. T. M. JIudmmra. - Mocksa, 1962. - 558 ¢. : .

11. KpaBuenko A. ®@. DyieKTpOHHBIE TTPOIIECCHI B TBEPAOTENBHBIX CUCTEMAX IMOHKEHHOMN
pasmeproctu / A. @. Kpasuenko, B. H. Oscrok. - HoBocuoupck, 2000. - 447 c. : ui., cXemsl, Ta0OJL.

12. 3u C. M. ®usuka noayrnpoBOIHUKOBEIX mprbopoB. B 2 ku.. Ku. 2 : mep. ¢ anrn. / C. M. 3u ;
mox pex. P. A. Cypuca. - M., 1984. - 455 c. : un.

6. MeToanuecKoe U NporpaMMHoe oGecrneyeHmne, MHPOPMALIMOHHbIE TEXHO/OT K

6.1 MeToguyeckoe obecrneyeHme

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 ITaket oducHbix npunoxxenuit Microsoft Office
2 OmnepaunonHas cucrema Microsoft Windows

6.3 NHhopMaLyoHHble TEXHONOrnK

Mpw ocyLecTBneHM 06pa3oBaTeNbHOro NpoLecca no AUCUUNINHE NPUMEHSHOTCS 3/1EMEHTbI
ANCTaHLMOHHBIX 06pa30BaTebHbIX TEXHONOMUIA, & TAKXKE CUHXPOHHOIO M aCUHXPOHHOMO
B3aMMO/ECTBUA B 3NEKTPOHHOM MH(hopMaLmMoHHO-06pa3oBaTesibHoi cpeabl HITY.



7. MaTepunanibHO-TEXHNYECKOE obecreyveHwue

IMpe3eHTaLMOHHOE 060pY/0BaHNEe

Ne

HanmeHoBaHue

Ha3HaueHue

1

[Mpe3eHTaLMOHHOe 060pYyA0BaHMe
(MyNbTUMeANa-NpPoeKTOop, 3KPaH, KOMMbOTEp
ANS YNPaBeHs)




