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1. IlepeyeHb IUIAHMPYEMBIX Ppe3yJbTATOB O0YYeHHS] MO JUCHUILUINHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMU pe3yJIbTATaAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbI

Ies1b AMCHUIUINHBI — 3HAKOMCTBO CTYIEHTOB C (PU3UUYECKUMU MPOLIECCAMHU, TPOTEKAIOLIMMHU B
0a30BbIX MOITYIPOBOJHUKOBBIX JIEMEHTAX, KOTOPbIE COCTABIISIIOT OCHOBY COBPEMEHHBIX IIU(PPOBBIX U
AHAJIOTOBBIX UHTEIPAIIBHBIX CXEM.

JlucuuiuinHa HanelleHa Ha (JOpMHUPOBAHKE Y BBIITYCKHHKA CIIEYIOLEH KOMIETEHIIUH!
Pe3ynbrarel 00yueHus no
JUCLUIUINHE

Pe3ynbTatel ocBOCHUS
00pa3oBaTeNbHOI MPOrpaMMbl
(KOMIIETEHIIMN )

Nuaukatopel

3HATBH TUIIBI CBSI3EH B
KpUCTAJUIAX, KPUCTATUINYECKYIO
CTPYKTYPY KPEMHUS U 30HHYIO
TEOPHIO ITOIYIIPOBOIHUKOB;
[PUHIIUIIBI PAOOTHI
[10JIyTIPOBOJHUKOBBIX TPUOOPOB
U 1X (hU3HYECKUe IPeIeIbl
OBICTPOICUCTBUSI.

'YMeTrhb HaTU pacCTOSHUE
MEXAY IIJIOCKOCTSIMU C
[pa3JIMYHBIMU UHACKCAMU
Muiepa B peméTke Tuna
anMasa; OObSICHUTD pa3inuue
METaJUIOB, ITOIYIPOBOJIHUKOB U
NTUDJIEKTPUKOB C TOUKH 3PEHHUS

OIIK - 3.1. [Ipumensiet
[pa3IMYHbIC HCTOYHUKHU
UH(pOpMAINK [T PEHICHHS 33139
npodeccuoHaIBHON ceph
NeATEILHOCTH.

OIIK — 3.2. [IpumeHsieT OCHOBHEIE
MpUEMBbI, BO3SMOKHOCTH U TIPaBUIIa
[pabOThI CO CTAaHJAPTHBIMU U
CIeUATN3UPOBAHHBIMH
MPOTPAMMHBIMU TIPOJTYKTaMH TIPH
peleHnH MpopecCHOHATBHBIX
3amad.

OIIK - 3.3. Ilpumensier

OIIK-3. CnocoGeH moHUMAaTh
[IPUHLIUIIBI pAOOTHI
COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH U UCTIOJIb30BaTh
WX ISl pEIICHNUs 3a1a4
npodeccnoHaIbHON
NesITeTbHOCTH.

METO/I0JIOTHIO TIOUCKA HAYYHON U
TEXHUYECKOH MH(OpMAIH B CETH
HTEpHET U
CIHeLMaTM3UPOBAHHBIX 0a3ax

30HHOW TEOPHH.
Hcnoab30BaTh criocoObl
ITOCTPOCHHUSI KPUCTALIINYECKON
peréTKy, 0OpaTHOM permeTKy,

30HbI bprsuitosHa; criocoOsl Asis
OLIEHKHU ObICTpOIeCcTBUS
[OJIYTIPOBOIHUKOBBIX MTPHOOPOB.

JTaAHHBIX.

2. MecTo AMCUUIINHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbI

JucuumnnuHa «Du3nueckue OCHOBBI MUKPODIEKTPOHUKHI» OTHOCUTCS K IHKITY MPOo(hecCHOHATBHBIX
JTUCIUTIIMH U pean3yeTcsi B OCEHHEM ceMmecTpe 4-To Kypca uisi OakajaaBpoB, OOyYarOIIMXCS IO
HanpasneHuto moaroroBku 03.03.02 @dusuka.

JlMcuuIuinHA HENMOCPEJICTBEHHO CBS3aHA C IUCIUTUIMHAMHA MaTeMaTHIECKOTO M €CTeCTBEHHOHAYIHOTO
[MKJIA ¥ OMHPACTCS] Ha OCBOCHHBIE MPHU HM3yYEHHUH JAHHBIX TUCIHUIUIMH 3HAHUSA U yMeHus. CTyIeHTy
HE0OXOJIMMO 3HATh BBHICIIYIO MAaTEMaTHKY, a Takke (QHU3WKY, BKIFOYAMONIYIO CIICAYIOIINAE pPa3/Ieiibl:
TEPMOJUHAMUKY ¥ MOJEKYISIPHYIO (PU3UKY, DIEKTPOMArHETH3M U ONTHUKY, BBEACHHUE B (DU3HKY TBEPIOTO
Tena.



3. TpyaoémkocTh JMCHUIVIMHBI B 3a46THBIX €IHMHHUIIAX C YKa3aHHeM KOJU4YeCcTBa
aKaJeMHMYeCKMX 4YacoB, BbIJeJEHHBIX HAa KOHTAKTHYI0 paldoTry ol0yuyaiomerocss ¢
npenoaasareseM (10 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOAITEJILHYIO PadoTy
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Bcero 144 yaca /4 3a4eTHbIE €MHUIIBL, U3 HUX:
- KoHTaKkTHast padota 70 yacoB

Kommerenuuu OITK-3

Peanu3anust AUCIUTIIMHBI TIPEyCMATPHBACT MIPAKTUICCKYIO ITOATOTOBKY IIPH IIPOBEICHUT
CIIEYIOIIMX BUIOB 3aHATUHN, IPEyCMAaTPUBAIOIINX y4acTHE 00YJaIOIIUXCS B BBIMOJIHEHUN OTJEIbHBIX
3JIEMEHTOB padoT, CBA3aHHBIX C OYAyIIeH MPOPECCHOHATBHOMN JAEITeILHOCTRIO: JICKIIHH, TPAKTHUECKUC
3aHSATHS, KOHCYJbTAINH, CAMOCTOSITENIbHAs paboTa CTy/IeHTa, YCTHBINA YK3aMEH.

[TporpaMMo#i TUCITUTUTHHBI TIPEYCMOTPEHBI CIISTYIONINE BHIBI KOHTPOJIS: TEKYIIUNA KOHTPOJIb
yCIIEBAEMOCTH: CBOEBPEMEHHOE BBITIOHEHUE 33JaHU TI0 KYpCY, KOHTPOJIb PEelIeHUH 3aJaHuii Ha
3aHATHSX, IPOMEKYTOIHBIA KOHTPOJIb: YCTHBIN 3K3aMeH.

OO0mas TpyIoeMKOCTh paboueil mporpaMMbl AUCHHMILTUHBI cocTaBiseT 144 akageMuuecKux
yaca/4 3a4eTHBIX €IUHULGL:
e  3aHATH JEKIIMOHHOI'O THUIA — 32 Yaca;
® [PAaKTUYECKHE 3aHATHS — 32 yaca;
e caMocCTOsITeNbHAs paboTa 00yJaronierocs B TeUeHUEe CEMeCTpa, HE BKIIOYAs MEPHO]] CECCUU
— 56 yJacos;
® [IPOMEKYTOYHAS aTTeCTAIus (IOArOTOBKA K 3K3aMeHY, KOHCYJIbTAIlNH, dK3aMeH) — 24 Jaca.
O0bEéM KOHTAKTHOW paboThl OOydarolerocs ¢ mpernoaaBareseM (3aHsATHS JIEKIIMOHHOTO THUIIA,
MIPaKTUYECKHE 3aHATHsI, YK3aMeH) cocTaBmsieT 70 Jyacos.

4. Copep:xkaHue JIUCHMIUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3jeiaM) ¢ YKa3aHHeM
OTBeI[éHHOFO Ha HUX KOJIUYECTBA aKAAEMHUYIECCKUX YaCOB 1 BU/10B y‘leﬁﬂbIX 3aHATHH.

JlMcuuIuinHa npesicTaBisieT co0o0il moyroJoBoil Kypc, yntaeMblil Ha 4-0oM Kypce pU3N4IecKOro
¢dakynbrera HI'Y B 7-oM cemectpe OO1iast Tpy10€MKOCTb COCTaBIIsIET 4 3aueTHbIe eAMHUIIBI, 144 Jaca.
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Ulexnus 1. Beenenue.
Benenue. [101ynpoBOAHUKN B COBPEMEHHOM IEKTPOHUKE U ONTONIEKTPOHUKE. 1
M croprdeckuit 0030p ¥ MEPCIIEKTUBBI MUKPOAJICKTPOHUKH.
Uleknus 2. CTpyKTYypa, METOIbI POCTA U MCCJIEJ0OBAHUS MOJTYNPOBOTHUKOB. 3
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CTpyKTypa KpUCTAIIJIOB, aHU30TPOIHUS UX (U3UIECKUX CBOMCTB.
TpaHcsIIOHHAS CUMMETPUS U KPUCTAJUTMYECKUE PEIIETKU. DJIeMEeHTapHAS
staelika, 0asuc. [IpumutrBHAs sueiika, criocod Buraepa-3eiiTiia mocrpoeHus
MPUMHUTHBHOH siueiiku. Crioco0 3aaHust KpuCTauIorpadudecKuX MmIOCKOCTEH 1
HanpaBjieHUN B Kpuctaie. Munekcel Musiepa. [lonsipabie 1 HenoJisipHbie
KpucTajibl. OCHOBHBIE TUIIbI KPUCTAJUTMYECKUX PEHIETOK MOJYIPOBOIHUKOB.
DKcrepuMeHTalIbHbIe TU(GPAKIIMOHHBIE METO/IbI HCCIIEI0BAHUS KPUCTAIIJIOB.
3akon bparra. OOparnas pemierka. 301 bpummtosna. JlehekTsl KpUCTaIoB:
ToueyHbIe Ae(PEKThI, KOMIUIEKCHI Ae(PEKTOB, TUCIOKALUHU, IPUMECH. MeTo1bI
[pocTa NOJyNPOBOJHUKOB U MOJTYITPOBOAHUKOBBIX IJIEHOK.

Ulekumst 3. JluHaAaMUKA KPUCTAJUIHYECKON peléTKU. POHOHBI.

THUneI CBA3CH B KpucCTaljiax — MCTAJINIMYCCKasl, BAJICHTHAA U HOHHAs CBA3U.
["apmonnueckoe npubdimxenue, 3¢ exTsl aHrapmonusma. Mojiesab 0JHOMEpHOU
LICTIOYKH, 3aKOH AUCIICPCUHN, TIOIICPCUHBIC U ITPOJOJIbHBIC KOJIC6aHI/ISI. Ilonarue
(dboHOHA Kak KBa3uyacTUlIbl. /[ByxaTomMHas TuHEIHAs 1IeToYKa. AKYCTHUYECKUE U
ontudeckre GoHoHbI. JIokanbHbIe (HOHOHBI B KPUCTAIUIAX C Je(eKTaMHu,
[MOBEPXHOCTHBIE U HHTEep(delicHbIe KoJebaHus.

lexnus 4. Jy1eMeHTHI 30HHOM TeOPUM TBEPIOIO TeJia.

PaciierieHue aTOMHBIX YPOBHEH B 30HbI. MeTalibl, TU3JIEKTPUKU U
[10JIYTIPOBOJIHUKH C TOUKU 3pEHUS 30HHOM Teopuu. AquadaTuiyeckoe
pUOIMKEHNE, OAHORIEKTPOHHOE NTPUOIHKEHHE. BlIoXOBCKUE BOJIHBI.
KBa3uuMITyIbC, MOJIENb PACIIMPEHHBIX U MPUBEIEHHBIX 30H bpuiutosHa.
JJIEKTPOH B TBEPAOM TeJl€ KaK KBa3u4acTHIa (BOJIHOBOM makeT bioxoBckux
BOJIH). DHEPreTUUECKUM CIEKTp JIEKTPOHA B TBEPAOM Tejae. MUHUMYMBI U
MaKCHUMYMbI SHEPTUU B CIIEKTPE, AOIUHBL. [IpsMO30HHBIE 1 HENPSIMO30HHBIE
MOJTYTIPOBOIHUKH. 30HHAS CTPYKTYpa OCHOBHBIX MOJIYNPOBOIHUKOB (Si, Ge,
GaAs). DddextuBHas Macca, anuzorponus. [lonsrue npipku. Hekotopsie
HKCIIEPUMEHTAIBHBIE METOIBI OIIPE/ICIIEHUS] 30HHOW CTPYKTYPHI.

leknms S. CTaTHCTHKA 3JIEKTPOHOB M IBIPOK B MOJIYNPOBOAHUKAX.
TeruioBoe Bo30OyxaeHue HocuTenel 3apsaa. CoOOCTBEHHbIE U IPUMECHBIE
noynpoBoaHUKU. Pactipenenenne @epmu-upaka. Yposens Oepmu.
HeBbIposk/IeHHBIE, BEIPOKIEHHBIE U CHIIBHO BBIPOYKACHHBIE MOTYIPOBOAHUKHY.
[110THOCTB COCTOSIHMI B OCOOBIX TOUKAX 30HBI bpuiuttosHa. D dexTrBHas Macca
[JIOTHOCTU COCTOSTHUM. 3aBUCUMOCTh KOHIIEHTPALlMU CBOOOAHBIX HOCUTENEH
3apsijia OT TEMIIEPaTypbl B COOCTBEHHBIX MOJIYNIPOBOAHUKAX. [Ipobiema ouncTku
[10JIyIIPOBOJHUKOB.

Ulexnus 6. IIpumecu B 10J1ynpoOBOIHHKAX.

[losiBiIeHHE COCTOSHUM B 3alIpelIEHHON 30HE IIPU BBEICHUU IpUMecel. Menkue
VM BOJOPOIONO00HBIEe TprMecH. JIeTupoBaHHbIE MONTYIPOBOAHUKH, TOHSITHE
JTOHOpPA U aKLEeNnTopa. DJIEKTPOHEUTPAIbHOCTh, HaX0XKAeHHE ypoBHS DepMu npu
3aJaHHOM KOHLIEHTPALMK JOHOPOB M aKLENTOPOB. 3aBUCHUMOCTh KOHIIEHTPALUH
CBOOOJHBIX HOCHUTEINIEH 3aps/a OT TeMIepaTyphl B IETHPOBAHHBIX
[TOJIyIIPOBOJIHHKAX. VcTomenue npumecH.

Tepmoconporusiienne, 6omomMeTpsl. [ TyO0KHe EHTPHI, KOMITEHCAITHS.
OTKJIOHEHUE OT PABHOBECHOTO pacupeeneHns. Bpems )k13HN HEpaBHOBECHBIX
Hocutenel. [lordarue kBa3u-ypoHs @epmu.

Jlexknus 7. Kunernueckue siBjieHHsl B IOJYIIPOBOAHMKAX.

[ IprMEHNMOCTH 30HHOW TEOPUH B CIIAOBIX AJIEKTpUUYECKUX NOJsIX. [Ipubmmkenue
h(ddexTuBHON Macchl. biioxoBckue konebanus. PaccessHre 371eKTPOHOB U IBIPOK,
KMHETUYECKOE ypaBHEeHUE bosibliMana. Maible OTKJIOHEHUS OT PaBHOBECHS,
BpeMs peaKcanui. AcuMMeTpu3aius QyHKIIMN pacrpeaesICHHs] BHEITHEH CHITON.
JlpeiidoBast ckopocTs. [IpubamkeHre BpeMeHU pelakcaliuy o UMITYJIbCY.
[TonBrxHOCTE. [IpOBOAUMOCTB.




MexaHu3MBbI paccessHUsI HOCUTENIECH 3apsA/ia, TEMIIEpaTypHas 3aBUCUMOCTh
[1OIBM’KHOCTH. MOy TMPOBAaHHOE JIETMPOBaHUE. DKCIIEPUMEHTAIbHBIE METObI
M3MEpPEHUs YICIBHOTO CONPOTUBIIeHU. «I peromeey none. Bpems penakcanyu
10 YHEPIUH, SJIEKTPOHHAS U (HOHOHHAs Temneparypa. Haceimenue apeiidosoii
CKOpOCTH. SIBJIEHUS B CWJIBHOM 3J1eKTprueckoM noje. Dddexr I'anHa.

Ulexnus 8. TepmodiekTpuyeckue 1 TePMOMATrHUTHBIE SIBJIECHHS.
Inddy3nonnbIii TOK.

DddexT Xosa 1 MarHeTOCONMPOTUBIICHHUE. X0JIJIOBCKAs TTOBUKHOCTb.
KBaHTOBaHWE B CUJILHOM MarHMTHOM 1oJjie. KBantoBeiit a¢dext Xomna. YpoBHu
Jlannay. [{lUKIOTpOHHBIN PE30HAHC.

Jluddysusa. CoorHomenue DiHIITEHHA. TEepMOIIEKTpUIECKUE U
TepMOMarHuTHbIC siBJIeHUs. OCHOBHBIC YpaBHEHUSI, OMMCHIBAIOIIUE JIBUKEHUE
cBOOOJHBIX HOCUTENEH B modynpoBoaHukax. Kinaccudukanus BpeMEn
pestakcaluy B MOJIYIPOBOIHUKAX.

Ulekuusi 9. [loBepXHOCTH MOJIYNIPOBOAHUKA, I0BEPXHOCTHbIE COCTOSIHMSI.
Oobaactb npocTrpancTBeHHoro 3apsaa - OIl3. 'ereporpannua,
reTepoCcTPyKTYpPhI.

[loBepXxHOCTH Kak IBYMEpHBIH 1epexT (00opBaHHBIE CBsI3U). PeKOHCTpYyKIUA
[MOBEPXHOCTH, METObI UCCIIEIOBAHUS PEKOHCTPYKIUU. [I0BepXHOCTHBIE
(TammoBckue) coctostaus. [IpoHUKHOBEHUE TOJIS B MOIYITPOBOIHUK, 00JIaCTh
[pOCTpaHCTBEHHOTO 3apsia. [lunaunr yposus @epmu. U3rub 3on. Oboraienue,
obennenue, naBepcus. Pasmep OI13. I'eteporpanuiia, reTepoCTpyKTYpHI.

lexknus 10. Konrakt Merai-noaynpoBoaHuk. JAunon llorrku.
['eTepocTpyKTypa MeTaI-IIOIYIIPOBOIHUK. BosbTammnepHas XxapakTeprucTuka
CTPYKTYphI METAJLI-TIONYIPOBOIHUK, A0 JHOE pudmkenue. [Ipsamoe u
oOpatHoe cmemenue. quon llotTku. Emxocts OII3. Bapuxkansl.
[lapamMeTprU4EeCKUN YCUIIUTEIID.

Jlekuus 11. P-n nepexop.

Crioco0bI co3anus P-N mepexo10B. JHEepreTuueckas auarpaMmma pP-n rnepexoa.
BonpT-amnepHbie XapakTEpUCTUKH P-N epeXo10B. Y JapHas HOHU3ALMS U
HarpspDKeHre po0osi. ['eHepanmoHHbIN TOK. MOIIHBIE TTOTYITPOBOTHUKOBBIE
BHINIPSIMUTENH, UX OBICTPOJICHCTBHE.

Jlexuus 12. [IpudopHoe npumeHenune P-N nepexoaos. bunosasipusblii
TPAH3UCTOP.

[IpubopHOE MprMeHeHHE P-N EPEeX0A0B. DHEpreTuyecKas nuarpamma p-n-p
nepexonoB. Komiekrop, 6a3a, smutrep. YcuieHue mno Toky. beictponeiicraue,
HaCTOTA OTCEYKHU.

leknms 13. Ipdext nons. MAII-Tpansucrop.

[lepBbie aKCIEpUMEHTHI 110 3P deKTy nosst (ucTopuueckuit 0630p). Poib rpanuiibt
pasnena. [Tonesoi Tpansucrop ¢ p-n nepexogom. M/III-Tpansucrop.
BcTpoeHHbI 1 MTHAYIMpPOBaHHBIN KaHai. OcHOBHBIE XxapakTepuctuku M/II1-
TpaH3KUCTOpA.

Jlexnus 14. Ilpuoopst Ha ocnoBe MIII-cTpykTyp.
MII1-Tpan3uctop B pexume kiroda. [llupokodopmarHas MUKPOITEKTPOHUKA.
Aueiiku sHEpronezaBucuMoil mamsitu. [IpubopsI ¢ 3aps10BOi CBA3BIO.

Ulekumst 15. Dy1eMeHTHI IVIAHAPHOM TEXHOJIOTHH.

["eTeporpanuna Si-SiO2 u e€ cBoiicTBa. POCT KprcTayuIoB 1 TIIEHOK, OKUCIICHUE.
Metauzanus, n3ossiiuus B CbUC, nusnekTpuky ¢ HU3KOW TUAJIEKTPUIECKOM
npoHuaeMocthio. dotonuTorpadusi, ceIeKTUBHOE TpaBieHue. JlernpoBanue u
AKTHUBAIUs] TPUMECH.

Jlexnms 16. IIpoGJiemMbl M npeebHbIe NapaMeTPhbl JIAHAPHON TEXHOJIOTHH.
HaHo3/1eKTpOHUKA.
MacmtabupoBaHue Npyu YMEHbIIEHUH IIJIAHAPHBIX Pa3MepoB. JMAJIEKTPHUKH €
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BBICOKOH JAMAJICKTPUUECKON MTPOHHUIIAeMOCThI0. CITOCOOBI TTOBBIIIICHHUS
osicTpoeiictBuss M/II1-Tpansucropos, HEMT-tpan3ucropsl, yBennueHue
MMOABMKHOCTH, UHIYIITUPOBAHHOE MEXaHWYECKUMH HanpsokeHussMu. [Ipubopsr Ha
OCHOBE KBAHTOBO-PAa3MEPHBIX CTPYKTYP.

HToro:

32

IIporpaMma 1 0CHOBHOE co/iepsKaHHe MPAKTHYECKUX 3aHsaATHii (32 yaca)

HanmenoBaHnue TeMbI M UX COJACPpIKaHUC

O0nemM,
Jac

BBenenue

OCHOBHBIE 3JIEMEHTHI HHTETPaTbHBIX cxeM. OCHOBHBIC (PU3HUECKUE CBOMCTBA
[1OJIyIIPOBOXHUKOB. MeTO/1bI NOJy4EHUsI KPUCTAIINYECKOTO KpeMHHUs. ba3oBbie
[POLECCHI TIJITAHAPHON TEXHOJIOTHH.

Pasnen 1. 30HHAas CTPYKTYpa TBepPABIX TeJ

Kpucrammueckas peuwerka. Pemerku bpasa. Kpucramimueckas ctpykrypa
OCHOBHBIX NOJIypOBOAHUKOB. KoBasieHTHas cBs3b. MHaekcel Muiepa.
OOparnas pemierka. 30HbI bprmmiosHa. JHepreTudeckuii crekTp. [IpoBoaHuKH,
M30JIATOPBI U TOJIYIIPOBOJHUKH. DJIEKTPOH B IEPUOANYECKOM I10JI€. 3aKOH
nucriepcuu. Moaens Kponura — [Mennu. [Tpubnuxenus cnaboit ¥ CUILHOM CBS3H.
Tenzop oOparHoit 3pPpexkTuBHOM Macchl. JIBIPKU MOYTH 3aTIOJTHEHHON BaJIeHTHOM
30HBI. JIerkue u TspKenble AbIpKU. 30HHAs CTPYKTYpa HanboJjiee BaKHbIX
n01ynpoBoaHUKOB Si, Ge u GaAS. DHepreTHYeCKuil CIeKTp 3JIEKTPOHA B
[MOCTOSTHHOM JJICKTPHUYECKOM 1osie. TyHHeTbHBINH d3QhEeKT.

Pasnes 2. CraTuCTHKA HOCUTe el NPH TEIVIOBOM PABHOBECHH

Ponb nedextoB B momynpoBogHuKax. COOCTBEHHbIE U IPUMECHBIE
0JIypoBOJHUKH. [IprMecn akuenTopHOro u JoHOpHOro tuna. Kommnencarus.
Boaopoaonogo0Has Moenb NIPUMECHBIX YpOBHEH. BrIpokIeHHBIN 1
HEBBIPOKICHHBIN 3JIEKTPOHHBIN ra3. Pacnpenenenus @epmu —dupaka,
Makcsemia—bonbrmana. @yHKIUU pacpeeneHus JJIEKTPOHOB HAa IPUMECHBIX
ypoBHsix. [InmoTHOCTB cocTostHuit. MHTerpan @epmu. DddexTuBHAs IOTHOCTh
cocTostHUI. HEeBBIPOXKIEHHBIN U BBIPOKIEHHBIN MTOJIYIIPOBOIHUKH. 3aKOH
neiicTByromux Macc. YpoBeHb DepMu cOOCTBEHHOTO MOJIYTIPOBOIHUKA.
YpaBHEHHUE DIEKTPOHEUTPATIBLHOCTH. Y poBeHb DepMU JOHOPHOTO U
AKIIETITOPHOTO MOJYNPOBOAHUKA. D (DHEeKTUBHAS Macca JIsl pacueTa IIOTHOCTH
COCTOSTHUM.

Pa3nes 3. CBoOOAHBIC HOCHTEJIHN B MOJTYNPOBOAHUKAX

TernoBast ckopocTh 31eKTpOHOB. BpeMs penakcanuu, AgmuHa cBOOOIHOTO
npobera. MexaHU3MBbl paccestHUs U MOABMKHOCTh. [IpoBOIMMOCTS.
DddexTrBHAsT Macca ISl pacueTa TpoBoauMocTH. Dddext Xomna. Jpetid B
hiiekTprueckoM nose. Haceimenue nperidooit ckopoctu. ddexr ["anna.
Jluddysus ceoboaubix HOcuTene. CootHomenune DiHmTeiHa. Juddy3nonno-
npeiidoBoe ypaBHeHue. AmMOunossapHas aupdysus. Ausnexrpudeckas
penakcanus. [lebaeBckas pmuHa skpanupoBanus. DPdekt Jembepa. Umxkekius u
pexoMOMHaLMsA. MexaHn3Mbl peKOMOMHAUU. Bpemst )KU3HU HEOCHOBHBIX
HocuTenel 3apsaa. Ksasuyposau @epmu. BcTpoeHHOE 1eKTprUecKoe Mmode.
Dddekrt 3eedbeka. YpaBHEHNE HEITPEPHIBHOCTH.

Pa3znea 4. KoHTaKkT MeTA/UI-NIOJIyIIPOBOAHUK

YpaBHEHHE HENPEPHIBHOCTH. TepMo3IeKTpOHHAs paboTa BbIX0/1a MeTajia u
noynpoBogHuka. Iddext [lorTku. YpoBens depMu KOHTAKTUPYIOIIUX TEJT.
[ IpaBmiia nocTpoeHus 30HHBIX AuarpaMM. IloBepxHOCTHBIE COCTOSIHUSA. 30HHBIE
arpamMmbl peagbHOM MOBEPXHOCTH MOJYNPOBOJHUKOB. 30HHBIE IHArPaMMBbI
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KOHTaKTa METaJUI-TIOIYNpOBOAHUK. [Ipubnmkenne obenHeHus, SIEKTPUIECKOe
oJie, MOTEHIMaJl, TOJIINHA U eMKOCTh 00JIaCTH MPOCTPAHCTBEHHOI'O 3apsia.
BosibT—amnepHast xapakTepucTiKa uaeanbHoro 6apbepa LlloTtku. OMuueckuit
KoHTaKT. [loneBoit Tpan3uctop ¢ 6apbepom HIoTTKH.

Pasjien 5. Dj1eKTPOHHO-ABIPOYHBII Mepexo/

MeToabl osrydeHus: N—P nepexoia. 30HHas quarpaMma N—Pp nepexona.
[Ipubnmxenne o0eTHEHMsI, FIEKTPUUYECKOE 0JIe, TOTEHIIMAI, TOJIIINHA U
€MKOCTb 00JIACTH MTPOCTPAHCTBEHHOTO 3apsiia. TyHHENbHBIA U JIABUHHBIN
po6oii. Bonbr—amnepHas xapaktepuctuka. J[muHHas u KopoTkast 0asza. 4
["eneparus u pexkomounanus B OI13. [ToneBoii TpaH3UCTOP ¢ yIPaBISIFOIIAM N—
1epexo/10M. bUNoaspHbIN TpaH3UCTOP: PHEPreTUYECKas AuarpaMmma, IpUHIMI
paboThl, cocTaBistone 0a30BOro TOKa, BOJIbT—aMIIepHas XapaKTEePUCTUKA,
AKTHBHBIN pEXXHUM, YCHIICHHE 10 TOKY. Bpems nposnera HocuTeneit uepes 6asy.

Paszpnen 6. Cuctema MeTasll1 — OKHCeJ — MOJYNPOBOAHUK
OHeprerudeckas nuarpaMmma MOII—ctpykrypsl. [loporoBoe HanpsixeHue.
BonbT-(hapannas xapakrepuctuka. 3apsija B okucie. [loneBoit Tpanzucrop ¢ 4
M30JIMPOBAaHHBIM 3aTBOPOM HAa OCHOBE CTPYKTYPbI
METaJII—OKUCENI—TI0NYIpOBOAHUK. [IpubOpHI ¢ 3apsi10BOii CBsI3bI0. OCHOBHBIE
brans! n3rorosieHnss MOII-TpaH3ucTopa ¢ NOJMKPEMHUEBBIM 3aTBOPOM.
Hroro: 32

CamocrosiTe/ibHast padoTa cTyaenToB (66 yacoB)

[lepeuens 3ansatuii Ha CPC O6mbem,
qac
[loaroToBKa K MpakTUYECKUM 3aHSATHSIM. 26
IToBTOpEHNE N3yUYEeHHOI0 MaTepHrasa 22
ITonroToBka K SK3aMeHy 18

5. IlepeuyeHb yueOHOI JuTEPaATYPhI

1. Bonoaun, Bragumup AnexceeBnu®u3nueckue OCHOBbBI MUKPO3JIEKTPOHUKU: KypC JIEKLUHM: [
cTyneHToB 4 kypca ®us. pax. HI'V] / B.A. Bonoaun; ®enep. areHTcTBO 110 00pa3oBanuto, HoBocuoO. roc.
yH-T, ®u3. pak, Kad. aBromaruzauun ¢us. uccnen., Mu-1 puznku noaynpoBogHuKoB CuO. OTA-HUS
PAHHoBocubupck : Penaknmonno-m3aarenscekuit nentp HI'Y, 2009189, [2] c. : uin. ; 20 cm.B Beim. gaH.
omn604HO aBT.: Bonoaun Bnagumup Anekcannposud [!|bubmumorp.: ¢.191 (12 na3s.)ISBN 978-5-94356-
672-1 (11 7k3.)

2. I'mu30ypr, Unbs DaiiBrnbeBnuBBenenue B pru3nky TBEPAOTO Tea: KypC JEKIHA: [J1s1 CTyICHTOB
otaeneHus nHpopmatuku puzndeckoro gaxynprera HI'Y: B 3 u.] / 1.®. I'un3bypr; M-Bo o01iero u
npo¢. oOpazoBanus Poc. denepaunn, HoBocub. roc. yu-t, dus. dak., Kad. reoper. dusuku
HoBocubupck : Penakimonno-u3znarensckuit otaen HI'Y, 1997-199820 cwm. (2 7k3.).

3. 10, IMutepOcHOBHI pusnku morynpoBoaaukos / [Turep KO, Manyanp Kapaona ; nep. ¢ anrn. U. 1.
Pemmnoii ; mox pen. b. I1. 3axapuenu[3-¢ uzn. M. : @usmaraur, 2002560 c. : wi. ; 25 cm.Ilep. opwur.:
Fundamentals of Semiconductors: Physics and Materials Properties/ Peter Y. Yu, Manuel Cardona. -
Springer, 2002.bu6auorp.: ¢.509-541.ISBN 5-9221-0268-0 (11 ak3.)

6. IlepedyeHb yueOHO-MeTOANYECKHX MATEPHAJIOB M0 CAMOCTOATEIbHOM padoTe 00yUarOUIUXCsl

4. Pocano JI. dusndeckas 3I€KTPOHUKA U MUKPO3JIEKTpOHUKa, M.: Beicimas mkona, 1991, 352 c.
5. bonu-bpyesuu B.JI., Kamamuaukos C.I'. ®usuka nomynpoBoaaukos, M.: Hayka, 1990, 685 c.



7. Ilepeyenb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHMKANMOHHOI ceTtn «/HTepHeT»,
HEO00XOAUMBIX /ISl OCBOCHHS TUCIHHUIINHBI.

7.1 Pecypcnl cetu UHTEpHET
J1J11 OCBOEHUS JUCIUILIMHBI UCIIOJIB3YIOTCS CIEIYIOIINE PECYPCHI:
- anekTpoHHas nHpopMaroHHo-00pazoBatenbHas cpena HI'Y (DUOC);
- 00pazoBaTenbHbIe HHTEPHET-TIOPTAIBI;
- UH(pOPMAIIMOHHO-TEICKOMMYHHUKAIMOHHAS ceTh THTepHET.

7.2 CoBpeMeHHbIe NIPodecCHOHATbHBIE 0a3bl TaHHBIX
He ucnons3yrorcs.

8. Ilepeyenb WMHGOPMAUMOHHBIX TEXHOJOTMH, MCHOJAb3yeMbIX TMPH  OCYIIECTBJEHHHU
o0pa3oBaTeIbHOIO NpoLecca nNo JUCHUILINHE.

8.1 Ilepeuenb nporpaMMHOro odecrevdeHust

Jiusa  obecrnieueHuss pealu3allid  JUCHUIUIMHBI  UCHONB3YETCSl  CTAaHAAPTHBIA  KOMILJIEKT
nporpamMmmHoro obecrnieuernust (I10), BKIrOUaOmuid peryysipHo oOHOBIIsIeMoe JuneH3nonnoe [10
Windows u MS Office.

Hcnonb30BaHne CHEUAIM3HPOBAHHOTO MMPOTPAMMHOTO 00SCTICUCHUS [Tl H3yUSHUS TUCIIUTLITTHBI
He Tpebyercs.

8.2 UndopManiuoHHbIE CTIPABOYHbIE CHCTEMBI
He ncnons3yrores.

9. MaTepl/IaJII)HO-TeXHI/I‘IeCKaﬂ 6333, HeoOXoauMas JJis OCYHICCTBJICHUA oﬁpasonaTe.nbﬂoro
nmpouecca 1mo TMCuMIlInHE.

JUia peanu3alnuy JUCUMILIMHBI HCIIOJIB3YIOTCS CIIEIUANIBHBIE IOMEIIECHHUS:

1. YueOHbIe ayAuTOpUH ISl IPOBEICHUS 3aHATHH JICKIIMOHHOTO THIA, TA0OPATOPHBIX 3aHATUN U
IIPOMEXYTOUYHOM aTTeCTaluu.

2. TlometieHus 151 CaMOCTOATENBHON PabOThl 00YUaAIOIIUXCSI.

VY4eOHble ayAUTOPUU YKOMIUIEKTOBAHbI CIEHUATN3UPOBAHHONW MeOenbl0 M TEeXHUYECKHMMHU
CpeacTBaMH 00y4YeHUS, CIYKAIllMMHU JUIsl IpeCTaBleHUsl yueOHON HHpopMaIy O0JIbIION ayTUTOPUH.

[TomerieHus U1 caMOCTOSTEIBHON PabOThl 00YJAIOIUXCS OCHALLIEHBI KOMITBIOTEPHON TEXHUKOM €
BO3MOXXHOCTBIO TMoOAKIOueHus: K ceru "MHtepHer" u oOecnedyeHueM JocTyna B 3JIEKTPOHHYIO
nHpOpMaIMOHHO-00pa3oBarenbHyto cpeny HI'Y.

MartepuanbHO-TEXHUYECKOEe olecreyeHrne o0pa30BaTeIbHOro mpolecca MO AUCHUILIMHE IS
00yJaroImuxcst U3 YHUCIa JHUI C OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbsI OCYIIECTBIISIETCS COTIACHO
«[lopsinky opraHu3zalud M OCYIIECTBIEHHS 00pa30BaTENbHON [EATEIBHOCTH MO 00pa30BaTeIbHBIM
porpaMMam JUIsl HHBAIMJOB U JIUI] C OIpaHUMYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi B HoBocHOUpCKOM
roCy/1lapCTBEHHOM YHHUBEPCUTETEM.

10. OueHo4HBIE CpPeCTBA /IJIsl MPOBEAEeHHUS TEKYIIEro KOHTPOJISAA M MPOMEKYTOYHOI aTTecTaluu
0 AUCIUILINHE

10.1 ITopsinok npoBeeHUsI TEKYLIEro KOHTPOJISA U MPOMEKYTOYHOM aTTeCTAllUM 110
AUCUMILINHE

Texkymuii KOHTPOJIb YCIIeBAeMOCTH

Texymuii KOHTPOJIb yCIIEBAEMOCTH OCYLIECTBIIAETCA B XOLE CEMECTpa IIyTeM OIpoca B Hadae
Ka)l(l[Oﬁ JICKIMH 110 MaTCpHraiaM Hpe,ubmymeﬁ JICKIIUH, a TAKXKC NPOBCACHUA ONIpOCa CTYACHTOB B HA4YaJIC
KK OTO 3aHATHS HAa TEMBI, PACCMOTPEHHBIC Ha MPEBIIYIIEM 3aHATHH.
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IIpomexyTouHas aTTeCTALMA

OcBoeHHE KOMIIETEHIIMHM OIEHHBAETCSl COTJIACHO INKale OICHKH YPOBHS C(HOPMHUPOBAHHOCTH
koMmreTeHIwH. [lonoxxurenpHas OleHKa MO TUCIUIUIMHE BBICTABIISETCS B TOM CIIydae, €CIU 3asBICHHAS
komnereHiust OIIK-3 cdopmupoBaHa He HIKE MOPOTOBOTO YPOBHS B YacTH, OTHOCAIICHCS K
(OpPMHUPOBAHHIO CITOCOOHOCTH WCIIOJIB30BATh CIHEIMAIM3UPOBAHHBIC 3HAHUS B OOJACTH HCIIOJIb30BAHUS
SI3BIKOB OITMCAHUS allliapaTypsl B TPOGECCHOHATLHON JICATEIbHOCTH.

OxkoHyaTenbHas OIEHKA pabOThl CTYACHTa B TEUEHHE CEMecTpa MPOUCXOTUT Ha IK3aMEHE.
DK3aMeH MPOBOIUTCS B KOHIIE CEMECTpa B CECCHIO B ycTHOW (opme. Bompockl moaduparoTcs Takum
o0pa3om, 94TOOBI TPOBEPUTH YpOBEHb chopmupoBanHocTH KommereHun OITK-3.

BeiBog 00 ypoBHE c(hOpMHUPOBAHHOCTH KOMIICTEHIIMI MPUHUMACTCS TpernoaaBaTeneM. Kaxmbrii
Bornpoc Owmiera omenuBaerca oT 0 mo 5 OamioB. IlonoxuTenbHas OIEHKA CTaBUTCSA, KOIJa BCe
KOMIICTCHIIMH OCBOGHBI HE HW)KE IOpOroBoro ypoBHsA. OIGHKH  «OTIHYHO», «XOPOIIOY,

«YHAOBJICTBOPUTCIIBHO» O3HAYAIOT YCIICHIHOC IMTPOXOKIACHUC HpOMe)KYTOqHOfI arTeCTanuu.

CooTBeTCTBHE HHIUKATOPOB U PE3yJbTAaTOB OCBOCHM A TUCIHUIIJINHBI

Tabmura 10.1

HNupuxarop PesynbraTt 00yyenus no gucuuiuinie | OneHo4vHblie
CpeacTBa

OTIK - 3.1 Mpmicrrser neraaconyo ctoyerypy spevin | Onpoc, st
Pa3JITIHDIC HCTOHHMKH U 30HHYIO TEOPHIO MOJIYIIPOBOIHUKOB; JUISL ’
uHGOPMAIIUHY IS PEIICHUS 6 ’
38184 MPOGECCHOHATbHOI MIPUHLMIIBI pabOThI CaMOCTOATEIBHOIO

MOJTYITPOBOIHUKOBBIX TPHUOOPOB U UX peleHus,
cdepsl 1eITeIbHOCTH. .

¢busnveckne npeaens ObICTPOACHCTBUS. | SK3aMEH.
OIIK - 3.2. [Ipumensier
OCHOBHBIE IIPUEMBI,
BO3MOXKHOCTH U ITpaBUJIa YMerb HATH pacCTOSTHAE MEXIY
paboThI CO CTaHIAPTHBIMU U IJIOCKOCTSIMU C Pa3JIMYHBIMHU UHJIEKCaMU
CIIEUAIIN3UPOBAHHBIMHA Mmutepa B pelmé€Tke TUIa aaMmasa;
IIPOrPaMMHBIMH NIPOLYKTaMU OOBSICHUTH pa3ivyle MeTalIoB, Onpoc, 3agaHus
IIPU pelIeHUn ITOJIYIIPOBOJTHUKOB M IUDJIEKTPUKOB C JUTSt
npodecCHOHATIBHBIX 33/1au. TOYKH 3PEHUSI 30HHOU TEOPHUH. CaMOCTOATEIIBHOIO
OIIK - 3.3. [Ipumensier Hcnonb3oBath criocoObl TOCTPOSHUS pelieHus,
METOAOJIOTHIO TOUCKA HAYYHOM | KpUCTANTIMYECKOM peléTku, oOpaTHOM | SK3aMeH.
U TEXHUYEeCKOM MH(OpMAaLMU B | peIETKH, 30HbI bprilitosHa; crnoco0sl
cetu MHTEpHET 1 JUIsL OLIEHKHU OBICTPOACHCTBUS
CHelHaTM3UPOBAHHbBIX 0a3ax MOJIYTIPOBOJIHUKOBBIX MTPHOOPOB.
JAHHBIX.
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10.2 Onucanne KPUTEPUEB U HIKAJ OHCHUBAHUS HHAUKATOPOB NOCTUKCHUSA PE3yJIbTAaTOB
Oﬁy‘leﬂﬂﬂ o JUCHUIIJINHE «Pusndeckne 0CHOBBI MHUKPO3JICKTPOHUKW.

Tab6mauma 10.2

Kpurepu Tnanmpyembie YpoBeHb 0CBOEHHS KOMIIETECHIIUU
" pe3yNbTaThl 00y4eHHs
OIIEHUBA
(mokazarenu N . .

HUA OCTIKCHIS He IToporossrit ba3zoBrlii IIponBuHYTHIHM
pe3ynbTa 3AJ1AHHOTO YPOBHS chopMHUpOBaH YpPOBEHb YPOBEHb YPOBEHb

TOB (0 6ayoB) (3 6amna) (4 6amna) (5 6anmoB)
oGyucHH OCBOCHNA _

4 KOMITETCHITHI )

1 2 3 4 5 6
YpoBeHb Hemonctpupy | YpoBeHb 3HaHUUI YpoBeHb 3HaHUI
3HaHMH HIDKE eT obmue COOTBETCTBYET COOTBETCTBYET
MHUHUMAaJIBHBIX 3HAHMS IporpaMme IporpamMme
TpeOOBaHUIA. 06a30BBIX MOATOTOBKH 1O MIOATOTOBKH T10
HmeroT mecTo MOHATHIH 1O TeMam/pasaenam TeMam/pasaenam

Momrora rpyoObie TeMam/paszien | JTUCLUIUIMHBL JUCTUTUIAHBL.
J— OIIK-3.1 OIITUOKH. am Jlomyckaercs CB00OOIHO 1
JUCLUIUIMHBL. | HECKOJBKO apryMEeHTHPOBaHH
[Homnyckaercst | HerpyObIx/ 0 OTBEYACT Ha
3HAUUTEIbHOE | HECYIIECTBEHHBIX JIOTIOTHUTENbHBIC
KOJIMYECTBO ommbok. He BOIIPOCHI.
HerpyOBIX OTBEYACT Ha
OIIHNOOK. JIOTIOJTHUTENbHBIC
BOTIPOCHI.
OTtcyTcTBHE IIponemonctp | IIponemoncrpupos | IIponemoncTpupo
MHUHHAMAaJIbHBIX MPOBaHbI aHBI BCE OCHOBHBIC | BaHBI BCE
YMEHUM. YaCTUYHO ymeHus. Pemensl OCHOBHBIE
He ymeer OCHOBHEBIE BCE OCHOBHBIE yMeHus. PemieHst
Hanmase OIIK 3.2 pewatb YMEHHUSL. 3a/laHus C BCE OCHOBHBIE
- OIIK 3.3 CTaHJapTHHIE Pemensr HETpyOBIMHI 3aaHuA B
3aga4d. MIMeror | THMOBbIE OIMOKaMU MJIH C TIOJTHOM 00BeMe
MecTo TpyOble 3a7a4H. HeJl0YeTaMu. 0e3 HeJI04eTOB U
OIINOKH. JormymeHst OIINOOK.
HEeTpyObIe
OIIUOKH.

10.3 TunoBwIe KOHTPOJIBHBIC 3aJTaHUA U MaTepHaJibl, HGOﬁXO}II/IMbIe IJISA OLCHKH pe3yJbTaToB

IIpumepsl 3a1aHmi:

O HaWTu pPacCTOAHNUEC MCIKAY INIOCKOCTAMU C paA3JIMYHBIMU HMHACKCAMU MI/IJ'IJ'ICpa B pCIJ_IéTKC THIIA

anMasa;
O OOBSCHHUTH PA3IUYNE METAJIOB, IOJIYIPOBOJHUKOB U JUAJICKTPUKOB C TOUKH 3PEHHSI 30HHOM
TCOPHH.;
O PacCUYMTHIBATH U CTPOUTH TEMIICPATYPHBIC 3aBUCUMOCTH YpOBHS DepMu U KOHIIEHTpAIMH

HOCHUTEJIECH 3apsaa;

o0y4eHust

O HAaWTH CBS3b MEKAY MOJIBHKHOCTHIO SJIEKTPOHOB M BPEMEHEM peTaKCaIliy 110 UMIYJIbCY;
O ONpEIEIUTh pa3Mepsl 001aCTH MMPOCTPAHCTBEHHOTO 3apsijia B CIIy4ae 00CTHEHUS, ONIPEICITUTh
u3rub 30H I CIy4aeB 0OeTHEeHUs, 00OTallCHI s, UTHBEPCHH,

O 00BACHUTH dPPeKT mos;
OOBSICHUTB BOJIBT-aMIEPHYIO XapakTepuCcTUKy nuona llortkuy,

O

O BBIUUCIUTH KOI(Y(HUIIMEHT YCUIICHUS 110 TOKY B OMITOJIIIPHOM TPaH3UCTOPE C TOHKON 6a30ii.
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Bomnpocsl k 3k3ameny:
O TMPUHIUIBI paOOTHI OTYTIPOBOJHUKOBOTO IUOAA;
HOPUHIUIBI pabOTHl OUTIOISIPHOTO TPAH3UCTOPA;
sHepreTuueckyto quarpaMmy MOII-CTpyKTypbl;
NPUHIUIBI paOOTHI MTOJIEBOTO TPAH3UCTOPA;
buznyeckue npeaensl ObICTPOICHCTBUS MOJIEBOTO TPAH3UCTOPA;
OCHOBHBIE TEXHOJIOTUYECKHE [TOAXO0/IbI B IJIAHAPHOM TEXHOJIOTHH.

O O O O O

®opMa IK3aMEeHANMOHHOT0 OWJIeTa MPeICTABJIEHA HA PUCYHKE

MHHOBPHAYKH POCCHH

Deodepanvroe 20cyoapcmeeHHOe A6MOHOMHOE 00pA306amebHOe YUPeIHcOeHUEe
evicuiezo 00pazoeanus
«Hosocubupckuit HaUUOHATBLHBLIL UCCIE008AMENbCKUIL 20CYOAPCMEEHHBLIL YHUGEPCUM e )
(Hosocubupckuii cocyoapcmeennutii ynusepcumem, HI'Y)

Qu3uueckuil ghaxynromem

3K3AMEHAIIMOHHBIN BUJIET N2

CocraBurens /®.M.0. mpenonaBatens/
(ToAmuCH)

« » 20 1.

OneHouHble MaTepuanbl IO NPOMEXKYTOYHOM aTTECTallMM, NpPEJHA3HAYECHHBIE [UISI IPOBEPKH
COOTBETCTBHUSI YpPOBHSI MOATOTOBKM Mo aucuuiuinHe TpeboBanusiMm CYOC, xpaHstcs Ha Kadenpe-
paspaboturke PII/] B meyaTHOM M 3J1€KTPOHHOM BHJIE.
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JIucr akTyasm3anuu padoyeil mporpaMmbl

no AucuunanHe «@u3nyeckue 0CHOBbI MUKPO03JIEKTPOHUKHN»
Hanpagaenue: 03.03.02 ®u3uka
Hanpasiennocts (mpoduib): @Pusndeckass uHGopMaTuka

XapakTepucTHKa BHECEHHBIX

M3MEHEHHUH (C yKa3aHHeM MyHKTOB JJOKYMEHTA)

Jara u Ne
IIPOTOKOJIa YYEHOrO
coera @O HI'Y

Iloamuce
OTBETCTBEHHOT'O
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