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PaGoyas mporpaMma AUCLUIJIMHEL COCTaBjieHa Ha OCHOBe TpeboBaHui PemepabHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmemmanpHOCTH) mOATOoTOBKH «11.03.04 3JmeKTpOHMKa ¥ HAHO3JEKTPOHUKA»,
yTBEPKAEHHBIM IpUKa30M MuHUCTepcTBa 00pa3oBaHus U HayKu Poccuiickoit Oemepauuu
oT 19.09.2017 Ne 927, u B COOTBETCTBUHU C paboyuM yueOHBIM IJIaHOM, YTBEPKAEHHBIM
PEKTOPOM YHUBEDPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio MpenofgaBaHust QUCHUILIUHEL «OCHOBBI MUKPO- ¥ HAHOTEXHOJIOT UM
PafuO03JIEKTPOHHBIX CPENCTB» SIBIISIETCS:

dopMupoBaHue 3HaHUM 00 OCHOBHBIX (PM3UYECKHUX IIpoIleccax B MOJyIPOBOAHUKAX U
IIOTYIIPOBOJHUKOBBIX YCTPOMCTBAX.

OTa 1e/lb OCTUTaeTCs IIyTeM pelleHus Clenyolux(er) 3aaad(u):

HccnemoBaHue pu3NYECKHUX IMPOIIECCOB B 97IEMEHTAX MUKPO-3JIEKTPOHHEIX CXEM.

2. MecCTO THCIUIIJIHHBI B CTPYKTYype 00pa30BaTe/IbHOH MIPOrPaMMbI

HucuunnuHa «OCHOBBH MHUKPO- U HAHOTEXHOJIOTHU PagUO3JIEKTPOHHBIX
cpenctB» B1.B.08 gBnsieTcs OUCUUNIMHOW dYacTH, (GOPMHUDPYyeMOU ydaCTHHKaMU
o0pa30oBaTeNbHLIX OTHOIIeHUM O6noKa 1 yuyeOHOTO IjaHa MOATOTOBKKM OaKanaBpuaTa II0
HamnpasjeHuo «11.03.04 3neKTpoHUKA ¥ HAHOJ3JIEKTPOHUKa». H3ydeHUE OUCLUIIIMHEBL
«OCHOBBI MUKPO- U HAHOTEXHOJIOTUY PaJl03IeKTPOHHBIX CPEACTB» OIHPAETCS Ha 3HAHUU
IUCHUTIINH(bI) «®U3UYEeCKre OCHOBHI 3JIEKTPOHUKU .

3. IlepeueHb IVTAaHHPYEMBIX Pe3yIbTaTOB 00yUY€HHsI, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHOH MPOrPaMMBbI

[Tporecc n3ydyeHus: OUCHUMIINHE HallpaBlieH Ha (POpMUPOBaHKE CIIEAYIOMNUX
KOMIIETEHIINN:
Tab6muia 1

Ne Kon

HauMeHOBaHHe KOMIIETEHIIUH
I/ [KOMIIeTeHIIHH

Cnoco0eH BHIMOMHATE PacYeT U MPOEKTUPOBaHME 3JEKTPOHHBIX ITPUOOPOB,
CXEM U YCTPOUCTB Pa3UyHOr0 PyHKIKMOHATHHOTO HA3HAYEHUS B

1 MK-3 COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BAHUEM CPENCTB
aBTOMaTH3allu¥ TPOEKTHPOBAHUS
MHOMKaTOPH AOCTUXKEHUS KOMIIETEHIINN
Tabnuia 2
MIK-3.1 3HaeT TIPUHIUIIEI KOHCTPYUPOBAHUA OTOEJIBHEIX Y3JI0OB OJI0KOB SJIEKTPOHHBIX
' prubOpoB
ITK-3.2 YMeeT MpoBOAUTH OLIEHOYHBEIE PACYETHl XapPaKTePUCTHUK 3JTEKTPOHHEIX TPHUOOPOB
TIK-3.3 BnaneeT HaBBEIKaMM IIOATOTOBKHU IIPUHIUIIMAJIEHBIX U MOHTAXKHBIX 3JIEKTPUYECKHUX
' cxeM
4. O0beM THCHHUIUIMHELI ¥ BUIBLI Y4e0OHOH PadOTHI
Ounas ¢popMa o0yueHUs
Tab6muma 3
o Bcero| CemecTpsbl
Bun yueOHOH ThI
A yae0Hou pado qJacoB| 4 B)
OO6I1mast TPyIOEMKOCTh | 7 3ET 252 1108 144
KoHTaKTHasi paboTa ¢ 00y4aromuMHCs 102.6 |50.25| 52.35
B TOM YHCJIE:
Jlexumy | 40 [ 20 ] 20




[TpakTuyeckue 3anatus (I13) 32 16 16
JTa6opaTopHbie paboTs (JIP) 28 14 14
3almTa KOHTPOJIbHON PabOoTH - -
3amuTa KypcoBoil paboTHl - -
3almTa KypCcoBOT0 MPOEKTa - -
[TpoMexXyTOUYHAas aTTecTalus 2.6 10.25| 2.35
CamocTositeibHasi padoTa o0yuaromuxcsi (CPC) 115.75(57.75| 58
B TOM YMCJIE:
Kypcosas pa6oTa - -
KypcoBoy npoexT - -
W / unu gpyrue BUOB CAMOCTOSTEIbHOM PaOOTHL:
IIOATOTOBKA K JTaOopaTOPHEIM paboTaM, MPaKTHYECKUM
3aHSATHUSIM, KOHTPOJIBHEIM paboTaM, U3yUeHHe
TEOPETUYECKOTO MaTepHara.

[ToproroBka K MpOMeXyTOYHOU aTTeCTalllu 41.65| 8 33.65
By npoMeKyTOYHOH aTTeCTalluH SaueT/oK3aMeH,

107.75(49.75| 58

5. ComepxKaHue TUCIHUIIITHHBI

5.1. ComepxaHue pa37esioB OUCLHUIIIUHEI.
Tab6mnuia 4

Ne cemecTpa
HaumeHnoBanue

pa3gesa (TeMbI) CogepxkaHue pa3geaa OYHO-
OHCITHILTHHBI O4YHasi|3a04-
Hast

Ne
n/n 3a04-

Hasl

OMnupudecKuit 3akKoH ['opmoHa Mypa. [Tpuanun
[EeUCTBUSA KJI0Ya - II0JIEBOT0 TPAH3UCTOpA.
[Ir0CE ¥ MUHYCH MUHUATIOPU3aLIAN
TpaH3ucTopos. [Ipuunun Jlangayspa o
BEIIENIEHUHN TEIOTH. ONpeaeneHue
MUKPO3IEKTPOHUKHY, €€ 3afaun. MHTerpanbHbe
Pazpmen 1. CcxXeMbl. Bumbl, CTeneHb HHTErPAllnH,

1 | BBenmeHue B HaHO- U HepnocTaTku. KpaTkas ucropus 4
MUKPOTEXHOJIOTUHI MHUKPO3/IEKTPOHUKHU. [|Be KOHLENIUU CO3NaHUus
HaHOCTPYKTYP: IIyTh «CBEPXY - BHU3» U MY Th
«CHM3Y - BBepX». [I0OHATUSA HAHOTEXHOJIOT U4,
HaHO3JIEKTPOHMKA ¥ HaHOTETEPOCTPYKTypHAS
9JIeKTpoHUKa. HanpaBieHus: HAHOTEXHOJIOTUH.
Kpatkas uctopus HaHoTexHojoruu. CTM u ACM
MUKPOCKOIIUH.

ITorenmuan JlenHapma-IIXKoHca.
Kpucrannuyeckas peméerka. KoapdunmeHTr
Munnepa. Bugbl KpucTaanoB (KpaTko).
MexaHU3M poCTa KPHCTAIIOB U3 pacTBopa.
[Tonukpuctanmel. OTkUr. AMOp(dHBIE BEIeCTBa. 4
KBasukpucrtamnnel. HanodacTtuiibl. CTPYKTYpHBIE
U 9JIEKTPOHHbIE Marn4ecKue 4uca.
Hanomornekynst (YHT, dynnepensl, rpades,
IOHK).

Pazgen 2.
CTpyKTypa TBEPHBIX TeI




Pazgen 3.

HedexTs u puddy3usa B
TBEPIBIX TeJlaxX

HedeKTH B peasbHbIX KpUCTalJIaX: TOYEUHEIE,
OOHOMEDPHEBIE, ABYXMEPHEIE, TPEXMepHEBIe. CBA3b
neheKTOB CO CBOMCTBAMU KPHUCTAJIJIOB:
XPYNKOCTb, IJIaCTUYHOCTD, IPOYHOCTS.
Pazpymenue matepuanos. O6paboTka
MaTepuasoB Ijisl MOBHIIEHUS TBEPAOCTU UTU
N71aCTUYHOCTH. [IpOYHOCTH HAHOMATEPHUAJIOB.
KonebGaHus pemeTKy, aKyCTUYEeCKUe U
ontudeckue GoHOHEL. CBI3b (OHOHOB C
muddy3ueit gedektoB. Juddy3us B TBEPOLIX
tenax. Koabduuuent Ouddysuu. [lepsriii u
BTOpOM 3aKoHH ®uKa. PelleHre ypaBHEHUS
mubdy3un 01 HeOTPaHUYEHHOT0 KpucTaia
Ouddysusa us Toncroro cnod. Judpdysus us
TOHKOTO CJIOS.

Pazgen 4.

PocT kpucTtannos u
ITOBEPXHOCTHEHIE
IIPOIIECCHI

Mopenu pocTa KpucTanoB. [10CTOMHEIN POCT.
OcTpoBKOBHIH pocT. PocT CTpancku-KpacraHosa.
KuneTuka pocra IJIEHKH, KOHCTaHTa
paBHOBecusi. HabmioneHne pocTa Kpucrajia.
CTpyKTypa 0BepxHOCTH, [JedeKTh
IIOBEPXHOCTU. POCT KpucTaia BOKPYT BUHTOBEIX
pucnokanui. ®u3nKo-MaTeMaTU4YeCKasi TEOPUs
pocta Kpuctamna. CMayuBanue. [ m66COBCKas
amcopbuusi. CKOpoCcTh 00pa30BaHUS 3aPOIbIIIEH.
MornekynsipHO-CTaTUCTUYECKast MOLETh
3apoxpenus. Koanecuennus u o6pasoBanue
CIIJIOIITHOTO CJIOSI.

Paspmen 5.
TexHOIOTrMYU CO3MAHUS
TOHKUX IIJIEHOK

OCHOBHBIE TEXHOIOTUYECKHE MTPOIECCH
IIPOU3BOACTBA. JNUTAKCHSI. TepMOBaKyyMHOE
HCTapeHue: S1eKTPOHHLIN JIy4, Pe3UCTUBHEIE
HCIIapUTEeNH, TUTEIb C KOCBEHHBIM HarpeBoOM,
na3epHas abnsauus. PacnblieHne MaTepuasia
MUIIEHN: XUMUYECKOe, KaTOIHO-IyTr0BOe, HOHHO-
IJIa3MEHHOE, MOHHO-JIy4eBOe, NOHHOE
IJTaKMPOBaHKEe, MarHeTPOHHOE pacCIIbIJIeHNE.
INEeKTPOXNMHUYECKOE U MIa3MOXUMHUYECKOE
ocaxpgenue. Co3maHue MOHOKPUCTaIINYECKUAX
CII0EB: XUMHUUYECKOE OCaXKIeHNe U3 IIapoBOi
daswr (CVD), xungkodasHoe ocaxmeHue, IIa3Mo-
XUMHU4YeCKOe ocaxaeHue U3 IIapoBoi dha3wl
(PECVD), MONEKYIIpHO-/Iy4YeBasi SIUTAKCUS
(MJT3), TBépOodazHas snutakcus (TOI).
Texnonorus Jlenrmropa - binogxerT.
TepMuYecKoe OKUCIIeHEe KPEMHUS,
QJIFIOMOOKCHHAS TeXHOIorusd, Texunonorus KHHU
(smuTaKCHANILHBIM MeTOoH, MeTod MOHHOTO
BHEMIPEHMS, METO[I CPAIliBaHUS MIIaCTHH, METOI
yIIpaBasseMoro cKoma). KOHTponb TONIIUHEL
TOHKUX IJIEHOK. [Ipupona ¥ KOHTPOJIb afATre3uHu.




Pazgen 6.
O6paboTka
MaTepHasoB:
ouddy3us,
nuTorpadus,
TpaBJIeHNE

Ouddys3us: HaHeceHue cnog puddy3aHTa Ha
IJIAaCTUHH 10 Auddy3un; nubdy3us B
3anasHHOU aMmIyie; MudPy3usi B BaKyyMe;
muddy3us B 3aMKHYTOM 00bEME; METOIBI
OTKPBITOM TPYOBl; UMITYIbCHEIE METOIBI
npoBegeHus Auddy3un; paguanoHHO-
ctuMmynupoBaHHas nuddy3us. HegocTatku u
ocoberHocTu MeToHOoB gubdy3un. MoHHas
uMITaHTanus. JlazepHas o6paboTka
IIOBEPXHOCTU. XUMUYECKOE TpaBJIeHUE, 3JIEKTPO-
XUMHUY€ECKOe, UIOHHOE, HIOHHO-XUMHUYECKOE,
[JIa3MOXUMUYECKOe TpaBieHue, J1a3epHO-
CTUMYyIUpOBaHHOEe. Bunbl nutorpadumu:
dboTonutorpadus, peHTreHoBCKas, 31eKTPOHHO-
JydeBasi, yabTpaduoieToBas, MOHHO-Iy4YeBas,
UMIIPUHT-TUTOTpadusi, UMMEPCUOHHAS.
Kputepuii Panesi. Metonsl mutorpaduu B
texHonoruu KHU. TexHONIOTHST TPEXMEPHOTO
dbopmooOpa30BaHus C CYOMUKPOHHBEIM
pas3peleHrueM.

Pazgen 7.
Co3maHue MUKPO U
HaHOIPUOOPOB

Pa3paboTKa KOHCTPYKIUM TPaH3UCTOPOB:
OUTIONISIPHBIM ¥ TIOJIEBOM TPAH3UCTOPHI, TPUMEPHI
npomsbinieHHbIX MOII Tpan3uctopos, FitFet
TPaAH3UCTOPHI, OpraHuYecKas 3JIEKTPOHUKA,
METOMHI CO3[aHuUs P-N epexoaoB. OcoOeHHOCTH
IIPOEKTUPOBaHUs UHTerpanbHex cxeM: CEUC,
CBEPXTOHKME IIPOBOJHUKHY Ha IIJIaTax, Co3JaHue
ITPOBOMSIINX IOPOKEK, Ooprba ¢ mapa3uTHON
€MKOCTbIO, CllaliKa, CKJIeliKa, IpeccoBaHue
(mmakupoBaHue), cOOpKa (CaMOCOBMEIIEHHE).
KoHTpoOsb ¥ UCHIBITaHUS 3JIEKTPOHHLIX CPELCTB.
[TevyaTHas 3MEKTPOHUKA: I'TyO0Kast IevarTs,
¢dbnekcorpadckas nedarb, opceTHas Ie4aTh,
mI0ckas TpadapeTHas medyaTh, pOTallMOHHAS
TpadapeTHas rmevyaTh, CTPyWHas IedaTh,
na3epHas abIsaus.
MUKpO3TEKTPOMEXaHUYECKHE CUCTEMBI
(M3SMC). MonekynspHOoe KOHCTPYUPOBaHUE
(ACM). OnekTpocTaTAuecKast caMocbopKa 13
HaAHOYaCTHUII.




Paspen 8.
HaHouacTuigsi,
HaHOMOJIEKYIH,
HAHOKOMIIO3UTHI

KnacTepsl u HaHOYACTHUIEL. MeTOAE! IOTyYeHUS
HAHOYACTHUII: JTa3epPHas abIsIus, UMITYIbCHBIE
JTa3epHBbIE METOIBI, BHICOKOYaCTOTHBIM
MHOYKLUAOHHLIM Harpes, TEPMOJIU3,
3JIEKTPOB3PHIB IIPOBOOHKKA, Ta30Bas
ATOMM3AIMS, XUMHUUYECKHEe METOMbI, 30JIb I'ejIb
MeToq (30J1b, Tenb). U301t HaHOYaCTHI]
(TTAB). [Tonyuyenue yrieponHbIX HAHOCTPYKTYD
(bynnepens!, HaHOTPYOKM, HAHOBOJIOKHA,
rpadeH). YHUKaIbHbIE CBOMCTBA HAHOYACTHII:
XUMHUYeCcKas peaklMOHHas CIIOCOOHOCTD,
MarHuTHbLIE CBOMCTBA, TeMIlepaTypHbIE
CBOMCTBA, OIITUYECKHNE CBOMCTBA,
OakTepUlIUIHEIE CBOMCTBA. HaHOKOMITO3UTHI.
MeTognl CHHTE3a: KOMIIaKTHPOBAHHE,
CIIMHUHTOBAHNE, FalbBaHUUECKUH CII0C00.
CroucTeie MaTepHUAIIHL.
HaHoCTpyKTypupOBaHHLEIE CTEKIIA.
HaHocTpyKTyprpOoBaHHbBIE KPUCTAJIIH U
pacTtBopsl. CBOMCTBa HAHOMATEPUAJIOB:
MexaHnyeckue, dnekrpudyeckue, OnTUYECKUE,
MarHuTHEIE.

Pazgen 9.
BBepmeHue: 3aK0HH
KBAHTOBOT'O MUpa

[Toctynate! [InaHKa. JHepreTUYeCcKue YpOBHU
3JIEKTPOHOB B aToMax. KopmycKynspHo-
BOJTHOBOU Ayanu3M. [Judpakius 3JIeKTPOHOB.
IOudpakuus Bynbda-bparra. [IpuHuunm
HeolpenenéHHocTH ['eli3enOepra. YpaBHeHUS 1€
Bpoiung. 'eomeTpuyecKoe pefcTaBIeHre
aToMHO# opbuTanu. BomHoBas GyHKIMA.
Onucanue OBUXKEHUS CBOOOOHON YACTUIIHL.
YpaBuenue IlIpénunrepa. KBaHTOBEIE YKCIIA.
[Tpunmun Ilaynu. 3onotoe npasuno ®epmu.
Brixop snekTpoHa B BakyyM. [IpsiMoyronpHas
TIOTEeHIMaJIbHas Ma ¢ 6€CKOHEYHBIMU
cTeHKaMu. [IpaMoyronbHasd sMa ¢ KOHEUHBIMU
cTeHKaMu. [IpoxoxaeHue 4acTul yepes
MOTEHIMAJbHAIN 6aphep.
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Pazgen 10.
30HHAs TEOPUS
TBEPIBIX TeJl

OHepreTuyecKue yPOBHU 371€KTPOHOB B
MOJIEKyJlaX. YPOBHY B HAHOYACTHUIAX.
OO6pa30BaHUE 9HEPTETUYECKUX 30H B
KpUCTa/yiaX. 30HHBEIY S9HEPTEeTUYECKUY CIIEKTP
3JIEKTPOHOB B KpPHUCTalie (MeTallsl, 1/,
OuSJNIeKTprKY). HaKmoH 9HEepreTHYeCKrX 30H
3JIeKTpUYeCKUM 1ojieM. CIIeKTPhl OIITUYECKOTO
MOTI0IeHus. YpoBeHb PepMu. BEIpoKOeHHBIN
9NIeKTPOHHHIY a3, [InuHa BonHe [e-bpoins.
Cratuctuku Makcsena-boneimana, bose-
JumteliHa, ®Pepmu-iupaka, CpaBHeHUE
CTaTUCTHUK.
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Pazgen 11.
OINEeKTPOHHEIE CBOMCTBA
MIOIYIIPOBOIHUKOB

CoOcTBeHHbIE IONTYIIPOBOJHUKY. Pacnipenenenue
3JIEKTPOHOB 110 YPOBHSIM 3HEPrUU. PaBHOBECHEIE
¥ HepaBHOBECHbIE HOCUTENU 3apsfa.
[IpumecHBIE TOTYIPOBOSHUKY N U P TUIIA.
HeocHoBHBIE HOCUTENN 3apsfa. 3aKoH
IencTByoUmMX Macc. [my6oKkue mpuMecHEBIE
ypoBHHU. TeMnepaTypHble 3aBUCUMOCTH
KOHI[eHTpaluy HOCUTEeNIeX 3apsaga B I/
OOHOPHOTO ¥ aKIeNTOPHOTO TUIla. i3aMeHeHUe
KOHIIEHTpaluu nmpuMecu. [IpuMeHeHue 11/ B
Pafro3JIEKTPOHHBIX CPECTBAxX.

12

Pazgen 12.
DINEeKTPOMPOBOOHOCTD
TBEPIBIX TEJl

I peii¢ 371eKTPOHOB BO BHEIITHEM II0JIE.
ONeKTPONPOBOIHOCTEL METAJIIOB, CILIaBOB,
HaHOKOMIIO3UTOB. BriusiHue mpuMecen Ha
371eKTPOIPOBOAHOCTh. CBEPXIIPOBOOUMOCTb.
9ddeKTH CUTBHOTO TOJIS: YOapHas MOHU3aIus,
3JIEKTPOCTaTUYeCKasd MOHU3ALUS,
TEePMOSJIEKTPOHHAsA NoHU3auus 1no dpeHkernio,
npo0o¥ OUANeKTPUKOB, 3¢ddekT ['aHHa.

13

Pazpmen 13.
JNeKTpUYEeCKHe
SIBIIGHUS B
OU3JIEKTPHUKAX

[Tonsipu3sanusa oU3NEKTPUKOB. [JU3TEeKTPUYECKUe
IIOTepHU. 3aBUCUMOCTH U tg yria
OVSJIEKTPAYECKUX ITOTEPD OT TeMIIEPaTyPH U
YaCTOTH IepeMeHHoro nojud. MoHHas
3JIEKTPOIIPOBOJHOCTE B IU3NEKTPUKAX.
[InsneKTpruieCKre CBOMCTBA HaHOPA3MEePHEIX

CTPYKTYP.

14

Pazgen 14.
dusnueckue 0OCHOBEL
MUKPO3/IEKTPOHUKHI

TepmM0o37IeKTPOHHAA SMUCCHSA. ABTOSMUCCHS.
KoHTaKTHag pa3HOCTh MOTEHIMAIOB. [luog
[MIoTTKH. INMEeKTPOHHO-ILIPOYHBIN IIePexo,
reTepornepexonsl. Bumgsl uogoB. POTO31EMEHT.
Jlazep Ha p-n nepexopne. bunonspHei
TpaH3ucTop. IloseBoil TpaH3UCTOP.

15

Paspmen 15.
Qu3nYecKre OCHOBHI
HAHO3JIEKTPOHUKHU

KBaHTOBOE OrpaHnYeHue 3JIEKTPOHOB.
KBaHTOBEIE MBI, HUTH, TOUKHU. Pa3aMepHbIe

3¢ dexThl. [IpuOOPE Ha HAHOCTPYKTYpPaXx:
Jla3€epHl C KBAHTOBEIMU CTPYKTypPaMHy,
(GhOTOIPUEMHMKM Ha KBAHTOBBIX SIMaX,
TYHHEJIbHO-PE30HAHCHBIU OUOf, OBYXCIIOMHBIN
TYHHEJIbHBIN TpaH3uctop, MIIM nuog,
OJIHO3JIEKTPOHHOE TyHHENNPOBaHue Ha 3deKTe
KYJIOHOBCKOM O0Kajbl, KBAHTOBO-TOUEYHbIE
KJIEeTOYHbIe aBTOMAaThl, KBAHTOBBIN
MHTePGhEPEHIIMOHHBIN TPAH3UCTOP.
MonekynspHas HaHO3JIEKTPOHUKA: aTOMHBIE
IepeKTI0Yalme CTPYKTYPHl, TpadheHOBHIN
TPaH3UCTOP, JUOMBI U3 YTIEPOIHBIX HAHOTPYOOK,
MOJIEBEIE TPAH3UCTOPH! U3 YIIIEPOTHBIX
HAHOTPYOOK, HAHOTPYOKYU KaK UCTOYHUKHU
3JIEKTPOHOB, HAHOIIPOBOAA U3 YIJIEPOIHEBIX
HAHOTPYOOK, CyIIepKOHOEHCATOp, TOMJIMBHEIH
3JIEMEHT, JaT4YuKHU BemecTs, JHK-ananuzaTop,
anMa3sHas IaMATh O KOMIBIOTEPOB.
CHOUHTPOHUKA.
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KaTO[HI.

Pa3HOBUIHOCTH UCTOYHUKOB CBOOOMHBIX
9JIEKTPOHOB, UX IpHMeHeHne. Teopus moneBoi
aMuccuu. [Ipo6aeMbl TEXHOIOTUYECKOM
OTITUMHU3AIMH [T0IEBHIX KaTOMOB: (POKYyCUPOBKa

Pazpgen 16. IoJIeH, pacupeneneHre TOKOBOX Harpy3KH,
BakyymHast yIydleHue ycioBul, o6paboTka MaTepuana
aneKTpoHuKa. [ToneBrle | KaToga. Knaccudukanus MaTepuasnoB gis
KaTO[IbL. CO3JaHUS TOJIEBEIX KaTOOB. MonemupoBaHue

nosnei. IpdekT sxkpaHupoBKU. ['HCcTEPEIUC.
TexHONIOTUY CO3[AHUS MTOJIEBLIX KATONOB.
YcrpoiicTBo pubopoB, UCIIONB3YIOLUIUX [I0JIEBEIE

5.2. MexpaucuuninuHapHble CBA3U C oOecnmedYuBaeMbBMU (MOCTEAYIOIIUMU)
OUCIUIINHAMH.

Tab6mnuia 5

Ne
n/n

HanmeHoBaHHE 00ecIeYHBaeMbIX (MOCIEaYIOIINUX) TUCIHITHH

1

HaHO51eKTpOHNKa

2

®dusmyeckre OCHOBEI 9JIEKTPOHUKHK CBEPXBLICOKHUX YaCTOT U OIITHYECKOI'0 JHalla30Ha

5.3. Pa3nesbl OUCIUIIINHE 1 BUOL 3aHATHH.

Ounas ¢popMa o0yueHUs

Tabmuia 6
No HammeHoBaHHe pa3jgea (TeMbI) JIek-| IIpakr. | JIa6. [CeMmu- CPC Bcero
n/n TUCIHIUTHH IIUH [3aHATHABAHATHS| HapPbI JacoB
1 Pazpgen 1. 9 9
BBemeHre B HAHO- U MUKPOTEXHOJIOT U
o |Pasmen2. 2 | 2 2 7 | 13
CTpyKTypa TBEPOBIX Tl
Pazmen 3.
3 HedexTh u quddy3us B TBEPHLIX Tenax 2 2 2 7 13
Pazmen 4.
4 | PoCT KpUCTAJIOB U IOBEPXHOCTHLIE 2 2 2 7 13
ITPOIIECCH
5 | Pasmerns. ) 2 | 2 2 7 | 13
TexHOJIOTMY CO3[aHus TOHKUX MJIEHOK
Pa3pern 6.
6 |OOpaboTka MaTepranos: ouhdy3us, 2 4 2 7 15
nuTOrpadus, TpaBIeHNe
7 Pazgen 7. 4 7 11
Co3gaHne MUKPO ¥ HaHONIPUOOPOB
Pa3zpen 8.
8 | HaHouacTuLbl, HAHOMOJIEKYIIHI, 4 4 4 7.75 119.75
HAHOKOMIIO3HUTHI
o |Pasmen?d. 2 | 2 2 7 | 13
BBemeHue: 3aKOHE KBAHTOBOTO MHUPa
10 | Paspen 10. . 2 | 2 2 7 | 13
30HHAS TEOPUS TBEPIBIX TN
11 Pazgen 11. ) 7 9 9 7 13
OJIeKTPOHHEIE CBOMCTBA MOIYIPOBOJHUKOB




12 |Pasmen 12. . 2 | 4 2 7 | 15
JNEKTPOIPOBOJHOCTh TBEPHOBIX TE

13 Pasmen 13. 9 9 9 7 13
INeKTPUUECKUE SBJICHUS B AUIJIEKTPUKAX

14 Pasgen 14. A 9 9 7 15
®du3nyeckre OCHOBH MUKPO3IEKTPOHUKHU

15 Pasgen 15. A 9 9 7 15
®Ou3ndecKkre OCHOBH HaHO3JIEKTPOHUKYI

16 Paspen 16. ? 9 11
BakyyMHas 371eKTpOHUKA. [I01eBbIEe KaTOMH.

Hroro: | 40 32 28 - |107.75[207.75

6. JTabOpaTOPHBIN MPAKTHKYM

OuHast popMa 0OyueHUs

Tabmuma 7
No | HOMEP . Bcero
/i pa3aeia HauMeHoBaHHe Ta00paTOPHOH PadOTHI ACOB
(TeMbI)
1 9 HOCTpOGHE/Ie 3aBHCUMOCTHU NOTeHIMana JIeHHapaa-Il)KoHca 9
B3aMMOJENCTBUS HAHOYACTHI]
[TocTpoeHue 3aBUCUMOCTH pacIpefeeHusl KOHIIEHTPaluy IPUMECH B
2 3 MaTepuae OJig TOJICTOTO U TOHKOTO cJiosl Auddy3aHTa OT BpEMEHH U 2
TEMIIEPATYPHL.
3 A [TocTpoeHue 3aBUCUMOCTH TOJIIIMHEL IIJIEHOK MaTepuasos P HOHHOM 9
pacIblIEHUH OT BPEMEHHU U YCIIOBHM POCTa IJIEHKMU.
A 5 [TocTpoeHue rpaduka pacrnpeneneHuss HOHOB B IPOCTPAHCTBE MTPU MOHHOM 9
HMMIIJIaHTalluK
5 6 MopenupoBanue nUGPAKIMOHHEIX KapTUH [IJIs IPOIIECCOB 9
dboTonuTorpaduu
6 8 MopenupoBaHUe Ipolecca UCIapeHus BelecTBa B ycTaHOBKax MJID 4
7 9 JNEKTPOH B HAHOPA3MEPHOM MIPOBOAAIIEM CJI0€ 2
3 10 [TocTpoeHue pacipeneneHus 3JIEKTPOHOB BEIPOXKIEHHOTO U 9
HEBBIPOXKIEHHOTO Ta3a B MaTepuaax.
9 11 [TocTpoeHue pacupeneneHus 3J1EKTPOHOB B ITOTYIIPOBOOHUAKAX 9
IIPUMECHOTO THUIIa
10 12 [TocTpoeHue 3aBUCUMOCTH ITPOBOAUMOCTH MOJTYITPOBOTHUKOB U CIIJIaBOB OT 9
KOHIIEHTPalU¥ IPUMECH U OT TEMIIEPATYPHI.
11 13 IToctpoenne BAX moeBoro u OUIIOISIPHOT0 TPAH3UCTOPA 2
12 14 [Toctpoenue BAX TYHHENTBHOT'O TPAH3UCTOPA U TEMIIEPATYPHOM 9
3aBUCHMOCTH [JINHBI BOJIHHI JJa3epa Ha KBAHTOBHIX SIMaX.
13 15 [Toctpoenne BAX moneBoro sMuTTepa, olleHKa 3)()EeKTUBHLIX TapaMeTPoB. | 2
Hroro: | 28
7. IIpakTHYeCKHe 3aHATHSI (CeMHHaPhI)
Ounas popMa o0yueHus
Tab6mnuia 8
No | HOMEP . Bcero
pa3geral HaumeHoBaHHe MPAaKTHYECKHX 3aHSITHU (CEMHHApPOB)
n/n (Temb1) YacoB
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1 2 Pacuér noteniuana JleHHapaa-IIK0HCa B3aUMOIeCTBUS HAaHOYACTHI] 2
9 3 Pacuért pacnpepeneHust KOHIEHTPALUY IPUMECH B MaTepuase ais 9
TOJICTOTO ¥ TOHKOTO CJIos fudy3aHTa.
3 4 PacuéT pacnpeneneHuss HOHOB B TPOCTPAHCTBE IPU MOHHOM UMIIJIAHTALUM | 2
4 5 PacuéT ckopocTu (OpMUPOBAHUS IIJIEHOK ITPY MOHHOM PACHBITIEHUN 2
5 6 Pacuét kputepusa Panes gyis nporeccoB GOToMUTOrpaduu 4
6 8 Pacuér mporecca ucnapeHus BelecTBa B ycTaHOBKax MJI9 4
7 9 Pacnpeneneﬂune SMIEKTPOHA B TOHKOM MPOBOMAIIEM CNI0€, TYHHENUPOBaHue |
yepes3 TOHKUM IU3EeKTPUYECKUN CII0U
8 10 PacyéT KOHLIeHTpaIUX 3IEKTPOHOB IIPOBOJUMOCTH B METalllle B 9
3aBUCHMOCTH OT TEMIIEPATYPHI
9 11 PacyéT KOHIIEHTpAIUX 3IEKTPOHOB IIPOBOJAUMOCTH B IPUMECHBIX 9
MIOTYTIPOBOOHUKAX
10 12 PacyéT 3aBUCHMOCTH IIPOBOAUMOCTH ITOIYIIPOBOAHUKOB U CIIJIaBOB OT 4
KOHIIEHTPALUK IPUMECH U OT TEMIIEPATYPHI.
11 13 Pacuét BAX moneBoro u OUIOISIPHOT0 TPAH3UCTOPA. 2
12 14 Pacuét BAX TyHHEJIbHOTO TPAH3UCTOpa U TEMIIePATyPHOU 3aBUCUMOCTHI 9
IJIMHBI BOJIHEI JTa3epa Ha KBAaHTOBHIX SIMaX.
13 15 Pacuér BAX moneBoro sMuTTepa, olieHKa 3(QeKTUBHEIX TapaMeTPOB. 2
Wroro: | 32
8. IIlpuMepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)
PabGouyuM yueOHBIM I1JTaHOM He IIPENYCMOTPEHO
9. CamocTosiTe/IbHasi padoTa
Ounas popMa o0yueHus
Tab6muia 9
No
pasiesia Copepxanue CPC ®opmMa KOHTPOJIS Bcero
MM CIIUII- 4acoB
JIMHBI
2 V3yyeHre OONOTHUTEIBHOU JINTEPATYPH CobecenoBaHue 7
3 V3yyeHre OJONOTHUTEIbHON JINTEPATYPHI CobecenoBaHue 7
4 V3ydeHne qONOJIHUTEIbHOU TUTEPATYPHL CobecenoBaHue 7
5 V3ydyeHne OONOTHUTENIHHON TNTEPATYPH CobecemoBanue 7
6 V3ydeHne OONOTHUTENIHHON JINTEPaTYPH CobecepnoBanue 7
7 Vi3ydyeHne qOTOIHUTENbHOU TUTEPATyPH CobecenoBaHue 7
8 V3ydyeHne qOTOIHUTENbHOU TUTEPATYPHI CobecenoBaHue 7.75
9 V3yyeHre qONIOTHUTEIBHOU JINTEPATYPHL CobecenoBaHue 7
10 V3yyeHre OONOITHUTEIBHOU JINTEPATYPHI CobecenoBaHue 7
11 V3yyeHre OONOTHUTEIbHON JINTEPATYPHI CobecenoBaHue 7
12 W3yyeHre OOMOTHUTEIbHON JIUTEPATYPhI CobecemoBaHue 7
13 V3yyeHre JOMOTHUTEIbHON JIUTEPATYPhI CobecepoBaHue 7
14 Vi3ydyeHne qOTOIHUTEIbHOU TUTEPATYPHL CobecepoBaHnue 7
15 Vi3ydyeHne qOTOIHUTENbHOU TUTEPATyPH CobecenoBaHue 7
16 V3ydyeHne qOTOTHUTENbHON TUTEPATYPHI CobecenoBaHue 9
Wroro: |107.75
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10. IlepeyeHb Y4€OHO-METOTHIECKOr0 00eCIeYeHHsI [I/Isi CAMOCTOSITe/ IbHOH
padoThl 00yYaIOUIMXCSI 110 TUCIHUIIIHHE

17151 caMOCTOSITEeIbHOM pPabOTHI 110 AUCIUIININHE PEKOMEHIOBAHO clenyilee yueOHo-
MeTou4YecKoe obecredyeHue:
- [TomoxkeHue 0 caMOCTOSITeNIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom
roCcyoapCTBEHHOM YHUBEPCUTETE TeIeKOMMYHUKalui uM. mpod. M.A. bonu-bpyeBuya;
- PeKOMeHOOBaHHAs OCHOBHASA U OOIOIHUTENIbHAS INTEPATYPa;
- KOHCIIEKT 3aHSTHUU MO0 OUCIUIIINHE;
- Claupgbl-IIpe3eHTaly U OPYroM MeTOANYECKUY MaTeprall, UCIIOIb3yeMbIi Ha 3aHATUAX;
- MeToguuYecKue peKOMeHOalluy I10 MTOATOTOBKE MUChMEHHBIX PaboT, TpeOOBaHUS K UX
comepKaHu0 ¥ oopMIIeHHIO (pedepaT, acce, KOHTPOJIbHAsS pabdoTa) ;
- (bOH[BI OIIEHOYHBIX CPENCTB;
- MeTOIMYeCKHe YKa3aHUS K BHIITOTHEHUIO 1a00paTOPHEIX PabOT I CTYIEHTOB;

11. ®oHA OLIEHOYHBIX CPEICTB [JIsI MPOBEIeHUsI IPOMEKYTOYHOH aTTeCTalluHu
00Yy4YaIOIIHUXCsI

®oH[I OIIEHOYHHIX CPEACTB pa3dpabaThiBAETCS B COOTBETCTBUU C JIOKAIbHBIM aKTOM
yHuBepcuTeTa "[lonoxkeHue o0 GOHME OIEHOUYHHIX CPEACTB" M SABISETCS IPUIOXKEHUEM

(ITpunoxenue A) K paboueli MporpaMMe OUCIUIIJINHEL.

®oH[ OI€HOYHHBIX CPEOCTB [OJid IPOBEeOEeHUS NPOMEXYTOYHOW aTTeCcTalluu
0o0y4aluXCs M0 AUCIUIIIAHE BKII0OYaeT B celd:

- TIepedYeHb KOMIIETEHIIUH C YKa3aHUEM 3TallOB UX (OPMHUPOBAHUS B IPOIECCE OCBOEHUS
o0pa30BaTeNbHOU TPOTPaMMbI;

- OIHCaHMe II0Ka3aTejel U KPUTEPUEB OlleHUBAHUSI KOMIIETEHIIMM Ha Pa3JIMYHBIX 3Talax
X (OpMUPOBaHUS, ONIMCAHKE IIKa/ OLIeHUBAHUS;

- TUTIOBHIE KOHTPOJIbHLIE 3a[laHus UJIM WHBIE MaTepuaslkl, He0OXOIUMEBIE [IJIST OIleHKU
3HaHUM, YMEHUY, HAaBBIKOB U (MJIM) OIBITA AEATEIbHOCTH, XapaKTePUIYIOILIUX ITallbl
dbopMUpoOBaHUS KOMIIETEHIINM B IIPOLIECCe 0OCBOEHUST 00pa30BaTeIbHOM ITPOTPAMME;

- METOOUYeCKNe MaTepualbl, Onpeaensiolye IpoLeayphl OLleHUBaHUSI 3HAHUU, YMEHUH,
HaBHIKOB ¥ (MJIM) OIIbITA AEeATEeIbHOCTH, XapaKTEePU3YIOIKUX 3Tkl (POPMUPOBAHUS
KOMIIETEeHIINH.

II11s1 KaXXmoro pe3ynibTaTa 00y4eHUs 0 OUCHUIINIMNHE ONpPeensioTCs IoKa3aTelu U

KPpUTEpUHN OIeHKU CHOPMUPOBAHHOCTM KOMIIETEHLHMM Ha pa3lNWYHBIX 3Talax HX

dbopMupoBaHus, Kb ¥ IPOIEAyPHl OIleHWBaHUSA.

12. IlepeyeHb OCHOBHOM H [IONOTHHTE/ILHOH JINTEPATyPhl, HEOOXOTHMOM /15
OCBOEHHUH ITUCIHUIIIUHBI

12.1. OcHoBHas nuTepartypa:

1. Tomunusn, B. H.
OU3NKO-XUMHUYECKHEe OCHOBBI TEXHOJIOTUU 3TIEKTPOHHBIX CPEICTB : YUeOHUK [IJIST BY30B /
B. U. Tomunus ; pei.: b. A. benses, I'. ®. bakanos. - M. : Akagemus, 2010. - 416 c. :
uil. - (Briciee nmpodeccuonanbHoe o0Opa3oBaHue. PamnosnekTpoHuKa). - bubmuorp. : .
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N

404-405. - ISBN 978-5-7695-47 12-6 : 604.12 p., 613.51 p. - TekcT :
HETI0CPEeNCTBEHHHIN.

. TexHomorus MaTepuasoB U U3eNINM 3JIEKTPOHHOM TEXHUKH : yueOHOe mocobue. -
Mocksa : TYCYP. - URL:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=4931. Y. 2/ JI. H.
Opmnukos. - Mocksa : TYCYP, 2012. - 100 c. - b. 11. Kuura u3 konnekiuu TYCYP -
VHXeHepHO-TeXHUYEeCKUe HayKu

. TexHOMOTMg MaTepuasoB U U3eNINN 3JIEKTPOHHOM TEXHUKHU : yueOHOe mocodue. -
Mocksa : TYCYP. - URL:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=4932. 4.1 /JI. H.
Opnukos. - Mocksa : TYCYP, 2012. - 98 c. - b. 1. Kuura u3 konneknuu TYCYP -
VHXeHepHO-TeXHUYEeCKNEe HayKN

. Jleroctaes, H. C.

MaTepuasbl 31eKTPOHHOM TEXHUKY : [INEeKTPOHHLIN pecypc] : yuebHoe ocobue
PEKOMEHI0BAaHO CUOMPCKUM PETMOHAIbHEIM OTHIeIeHneM Yi4eOHO-MeTOIUuYeCKOro
00BbeMHEHUS BHICIINX y4eOHbIX 3aBefeHni p¢ mo o0pa3oBaHU0 B 001aCTH
PaIMOTEXHUKHU, SJIEKTPOHUKY, OMOMEOUITMHCKON TEXHUKKM ¥ aBTOMATH3AIUU IS
MeKBY30BCKOTO HCIIOJIb30BaHUS B KaueCTBe y4eOHOT0 1ocoOusi A CTyEeHTOB,
00y4alouXcs 1o HalpaBiIeHuio IoAroToBKY 6akanaBpoB 210100.62 «31eKTpOHUKA U
HaHO3/IEKTPOHUKa» C MPOMUIISIMUA «IIPOMBIIIJIEHHAs 371€KTPOHUKA» U
«MHUKPO3JIEKTPOHUKA U TBEPAOTEeNbHasd anekTponuka» / H. C. Jlerocrtaes. - MoCKBa :
TYCYP, 2014. - 239 c. - URL: https://e.lanbook.com/book/110346. - ISBN 978-5-86889-
679-8 : b. u. Kuura u3 komnekuuu TYCYP - UHXKeHepHO-TeXHUYeCKUe HayKU

. HaBbeImos, B. H.

TBepOoTenbHas 37eKTPOHUKA : [DIIeKTPOHHBIN pecypc] : yuebHoe mocobue / B. H.
HaBrIOB. - MockBa : TYCYP, 2013. - 175 c. - URL: https://e.lanbook.com/book/110377.
- b. 1. Kuura u3 komekuuu TYCYP - UHXKeHepHO-TeXHUYeCKUe HayKU

. Jleroctaes, H. C.

MUKpO3IeKTPOHUKA : [ONeKTPOoHHEIM pecypc] : yuebHoe mocodbue / H. C. JlerocTaes, K.
B. YetBepros. - Mocksa : TYCVYP, 2013. - 172 c. - URL:
https://e.lanbook.com/book/110393. - ISBN 978-5-4332-0073-9 : b. u. Kuura u3s
koyiekuuu TYCYP - MHXeHepHO-TeXHUYECKMEe HayKU

12.2. [lononHuTENIbHAS TUTEPATYpa:

. iHTerpanbHble yCTPOMCTBA PAgH03JIEKTPOHUKY : yaeOHOe mocodue. - Mocksa : TYCYP.
- URL: http://e.lanbook.com/books/element.php?pll cid=25&pll id=4935.4. 2 :
OneMeHTH MHTerpajibHbIX CXeM U (PyHKIIMOHaIbHEIEe YycTporcTBa / M. H. PoMaHOBCKUI.
- Mocksa : TYCYP, 2012. - 127 c. - B. 1. Kuura u3 konnekuuu TYCYP - UHXKeHepHO-
TeXHU4YeCKue HayKu

. Tposs, II. E.

TBepOoTenbHas 31NeKTPOHUKA : [DNIeKTPOHHBEIM pecypc] : yaeOHOoe mocobue / I1. E.
Tposs. - Mocksa : TYCYP, 2008. - 330 c. - URL:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=4966. - b. u. Kuura us
koyutekuuu TYCYP - MHxkeHepHO-TeXHUYECKUE HAYKU

. Jleroctaes, H. C.
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MukpocxeMoTexHUKa. AHAIOTOBasg MUKPOCXEMOTEXHUKA : [DIEKTPOHHEIN pecypc] :
yuebnoe nocobue / H. C. Jleroctaes, K. B. HetBepros. - Mocksa : TYCYP, 2014. - 238 c.
- URL: https://e.lanbook.com/book/110345. - ISBN 978-5-86889-677-4 : b. 11. Knura u3
koyiekuuu TYCYP - MHXeHepHO-TeXHUYECKNEe HayKU

13. IlepeyeHsb pecypcoB HHPOPMATTHOHHO-TE/IeKOMMYHUKAIIHOHHOH CE€TH
«AHTEpHET»

- www.sut.ru
- lib.spbgut.ru/jirbis2_spbgut

14. IlepedyeHb HHPOPMAITHOHHBIX TEXHOJIOTHH, HCIOJIL3YEeMBbIX IPH
OCYIIIeCTB/IEHHH 00pa30BaTe/ILHOTO MPOIlecca M0 THCIHIUIHHE (MOIYITIO),
BKJII0OYasi IepeyeHb MPOrpaMMHOro odecnedyeHuss ¥ HHGPOPMaITHOHHBIX
CIIPaBOYHBIX CHCTEM.

14.1. TIporpaMMHOe obecrniedeHne OUCIUTIINHEL:

- Open Office
Google Chrome

14.2. UadpopMalliOHHO-CIIPaBOYHEIE CHUCTEMBL:

9BC iBooks (https://ibooks.ru)
9BC Jlans (https://e.lanbook.com/)
9BC CII6I'VT (http://lib.spbgut.ru)

15. MeToguyecKHe yYKa3aHHUS IS 00yJalONIUXCS 10 OCBOEHHUIO TUCIIHIITHHBI

15.1. TInaHupoBaHUe XU OpraHK3alus BpeMeHU, HEOOXOOUMOTO OJIs M3yYeHUd
OUCLUIIINHEL

BaXHHM yCJI0BUEM YCIEIIHOTO OCBOEHHUS AUCHUIINHBI «OCHOBH MHUKPO- U
HAHOTEXHOJIOTUM Pafru037IeKTPOHHBIX CPEICTB» SIBIISIETCS CO3[aHue CUCTEMBI ITPABUIbHOU
OpraHU3alliy TPy[a, NO3BOJAIONIEN pacupefeluTb yueOHY0 HAarpy3Ky paBHOMEPHO B
COOTBETCTBUY C rpaduKoM 00pa30BaTEIbHOIO IIpoliecca. BombIIyo IOMOIIL B 3TOM MOXKET
OKa3aTh COCTaBJIeHUe IJlaHa pabOTH Ha CeMecTp, Mecsdl], Hefelno, JeHb. Ero Hanuuue
TI03BOJIUT NOOYUHUTL CBOOOOHOE BpeMs LieNsiM y4eOwl, TPyOUThCS 0ojiee YCIEeIIHO U
a¢bdexTBHO. HyXKHO OCYIIECTBISATH CAMOKOHTPOJIb, KOTOPHIY SBNISETCA HEOOXOIUMBIM
yCIIOBUEM yCIeIHoN yueOrl. Bce 3amanus, BKI04asi BLIHECEHHBIE Ha CaMOCTOSTENIbHYIO
paboTy, peKoMeHOyeTCs BHIIOJHSAThH HEIOCPEACTBEHHO II0CIe COOTBETCTBYIOLIETO
ayIUTOPHOTO 3aHATUS (IEKI[UU, TPAKTAUYECKOT0 3aHSITUS), YTO CIIOCOOCTBYET Ny4IIeMYy
YCBOEHMIO MaTepuasa, [103BOJISeT CBOEBPEMEHHO BBHISIBUTh U YCTPAHUThL «IpOOEsEl» B
3HAHUAX, CUCTEMATHU3UPOBATh paHee MPONAEHHBIN MaTepual, Ha eT0 OCHOBe IIPUCTYIIUTD
K OBJIafIeHUIO HOBEIMU 3HAHUSMU U HaBBIKAMHU.

14



CucrteMa YHUBEPCUTETCKOT0 00y4YEHMST OCHOBBIBAETCSI Ha PAIlMOHAIBHOM COYETAaHUHU
HEeCKOJIbKHX BUMOB y4eOHBIX 3aHSATHUU (B MEPBYI Oo4Yepemb, JEKIUA U IPAaKTUUECKHUX
3aHATHM), paboTa Ha KOTOPHIX 00J/IagaeT onpeneieHHON CIeln(puKo.

15.2. TlogroToBKa K NEKLUASAM

3HAKOMCTBO C OUCLUIIIMHOU NMPOUCXOAUT yKe Ha IIepPBOM JIEKLUHU, TAe OT CTyHeHTa
TpebyeTcsl He IPOCTO BHUMaHKE, HO M CaMOCTOSITeNIbHOe 0OopMIIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIEKTOM JIeKIui HeoOXOMUMO YYUTHIBATh TOT (GAKTOP, UTO ONHU JEKIUU
[alT OTBETHl Ha KOHKPETHBIE BOIIPOCH TEMBI, APYTUE - JIUIIb BHIIBISIOT B3aUMOCBI3U
MeXMy SBJIeHUSIMHU, MMOMOTasl CTYOEHTY IMOHSAThH I'TyOMHHBIE MPOIECCH Pa3BUTUS
M3y4yaeMoro IpeaMeTa, KaK B MCTOPUM, TaK U B HACTOSIEE BpPeMs.

KoHCcekTUpOBaHUWE JEeKLUUU - CJO0XKHBIM BUJ BY30BCKOW aymgUTOPHOM paboOTHI,
Ipefnojaraloiliuii MHTEHCUBHYI YMCTBEHHYIO OeATEIbHOCTh CTyOeHTa. KOHCIEekKT
SIBIISIETCS MOJIE3HBIM TOTTIa, KOT[a 3alKiCaHO CaMOe CYIIeCTBEHHOE M CHEeIaHO 3TO CaMUM
obyuawmumca. He Hago cTpeMuThCcsd 3amucaTh [OCJIOBHO BCHIO JIeKLIHI0. Takoe
«KOHCIIEKTHPOBaHMEe» MMPUHOCUT OOJIbINE Bpela, YeM IMob3hl. LlenecooOpa3Ho BHaudale
IIOHATH OCHOBHYIO MBICJIb, M3JIaraeMyl0 JIEKTOPOM, a 3aTeM 3amnucarh ee. 2KenaTeabHO
3aMUCh OCYIIECTBASATh Ha OOHOM CTPaHHIlE JIKMCTa MM OCTaBIISAS OIS, Ha KOTOPBIX
o3Hee, IPU CaMOCTOSITENIbHOM paboTe C KOHCIIEKTOM, MOXKHO CHeNlaTh [OMOIHUATEIbHBIE
3alKCH, OTMETUThL HEIIOHSITHBIE MECTa.

KoHCIeKT NneKnuu nydilne Ioapa3fesaTh Ha MYyHKTH, cobmiogas KpacHYI0 CTPOKY.
9ToMy B 0OnbIIOH cTemeHu OymyT cmocoOCTBOBATh BOIMPOCH IIJlaHa JIEKIUH,
npednoXkeHHbBIe IpenonaBaTensaM. Crnegyet oOpaliaTh BHUMaHUE Ha aKI[€HTHI, BHIBOMOEI,
KOTOpPHIE [eflaeT JIEKTOP, OTMedast Hanbosee BaxKHbBIe MOMEHTH B JIEKIIMOHHOM MaTepuaie
3aMeYaHUsIMU «BaXKHO», «XOPOIIO 3allOMHUTHL» U T.II. MOXKHO fenaTh 3TO U C IOMOILIbIO
Pa3HOIBETHHIX MAapKEPOB UJIH PYUYeK, TOOYePKNBasi TEPMUHELL U ONIPeIeIeHu .

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp U
cuMBOJI0oB. OOHAKO IIpU [ajibHeHIe paboTe ¢ KOHCIIEKTOM CUMBOJIH JIy4llle 3aMEeHUTh
OOBIYHBIMU CJI0OBaMHU [Jig OBICTPOTO 3PUTENBHOTO BOCHPUSATHS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIeKIH#, Bcerga HeoOX0OuMO HCII0JIb30BATh HE TOJIBKO Y4eOHUK, HO U Ty
JIATEPATypPy, KOTOPYIO OOIIOJIHUTEIFHO PEeKOMEeHA0Bal J1eKTop. UMeHHO TaKasl cepbe3Has,
KpomoTnuBasi paboTa C JNEKIMOHHBIM MaTepualoM IO3BOJUT I'TyOOKO OBIameTh
TEOPETUYECKUM MaTepHajioM.

15.3. IloaroToBKa K NpPakTUUYECKUM 3aHATUIM

TmaTenbHOE NPOAYMBIBaHWE UM H3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIUM, IpaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 00s3aTeNbHOU U [OMONHUTENBHON TUTEPATYPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3ynbTaT Takoil paboOTH HOMKEH MPOSIBUTHCSA B CIOCOOHOCTH CTyAeHTa CBOOOMHO
OTBETUTb Ha TEOpETHUUYECKHe BOIPOCH MPaKTHKyMa, €r0 BBHICTYIJIEHUHW U y4aCTHUU B
KOJIJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4yaeMOW TEMBI, MPaBUIbHOM BHIIIOIHEHUHU
IIPAKTUYECKUX 3aJaHUM U KOHTPOJIbHHIX PadoT.

Heo0xomuMo MOHUMAaTh, YTO HEBO3MOXKHO BO BpEMS ayOUTOPHBIX 3aHATUU U3T0XKHUTh
BECh MaTepHal M3-3a JUMHTA aygJUTOPHBIX YacCOB, U NPU H3YYEHUU OUCHUMIIUHEI
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAasA paboTa ¢ yueOHUKaMU,
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yueOHBIMU TOCOOMSIMHU, HAY4YHOW, CIPAaBOYHOM NUTepaTypold, MaTepuallaMu
IepUOANYEeCKUX M3MaHuil u MHTepHeTa ABnseTcs Haubonee 3QPEKTUBHEIM METOOOM
IIOJIy4YEHU S OOIOJIHUTEIIbHBIX 3HAHUM, TI03BOJISIET 3HAUYUTEIbHO aKTUBU3UPOBATh IIPOLECC
OBJIafleHus WHPOpMaIluen, crnoco0CTByeT Goyee rIy00KOMY YCBOEHHIO M3y4aeMOTO
Marepuasna, GOpMHUPYET y CTyIeHTOB CBOe OTHOIIEHWEe K KOHKPETHOU ImpobieMe.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr

PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yyeHus: obuux pabot mo TeMe, a
TakXe y4eOHUKOB U y4eOHBIX mocoOuii. [lanee peKOMeHAyeTCs MepeuTu K aHalnu3y
MoHoOrpaduit 1 cTaTel, pacCCMaTPUBAIOIINX OTHENIbHEIE aCIIeKTHl IPo0IeM, U3y4aeMbIX B
paMKax Kypca, a TakxXe opuIMaIbHBIX MaTepuaaoB U HeONyO0JUKOBAHHBIX JOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEPTAIlNU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCH M3y4aeMOou IPOOIIeMEL.

Pa6oTy ¢ MCTOYHMKAMHU HAJ0 HaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAETISS €r0 CTPYKTYPHBIE eAUHULIEL. [Ipy 03HAKOMHUTEIbHOM YTEHUU
3aKjlaflKkaMu OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 06ojiee BHUMATEJIbHOTO
n3y4yeHUus. B 3aBUCUMOCTH OT pe3y/lIbTaTOB O3HAKOMUTEJIbHOTO UYTEHUS BHIOMpAETCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTAaBIeHHOU
3amauu TpeldyeTcs u3ydeHrWe HEKOTOPHIX pparMeHTOB TEKCTa, TO MCIIOIb3yeTCS METO[
BHIOOPOYHOTO uTeHUsI. Eciu B KHUTe HET moapoOHOro OrjaBlieHHs, ClelyeT o0paTUTh
BHUMaHNeE yYeHNKa Ha IpeIMEeTHhIE U UMEHHBIE YKa3aTelH.

M30paHHble pparMeHTH WU BeCh TEKCT (eCJIM OH I[eJIMKOM MMEeT OTHOIIeHHe K
TeMe) TpeOyloT BOyMYHBOIO, HETOPOIIJIUBOTO UYTEHUS C «MBICIIEHHOM IMpopaboTKOoii»
MaTepuaia. Takoe YTeHMe IpeIoaraeT BugeneHne: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BEIBOgOB. Ocob60e BHUMaHUeE CliefyeT 00paTUTh Ha TO, BEITEKAET TE3UC U3
apryMeHTOB unu HeT. Heob6xomuMo TaKxkKe MMpPOaHaNIU3UPOBaTh, KakKue U3 YTBEPXKIEHUU
aBTOpa HOCSAT NMpoOJeMaTUUYHBIM, TUIMOTETUYECKUN XapaKTep M YJIOBUTb CKPHITHIE
BOTIPOCHI.

[ToHSITHO, 4YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NMPUXOOUT AanekKo He
cpaldy. Haumnyumu# cnoco® Hay4yuThCS BHIAENSITH T'JIaBHOE B TEKCTe, YJIaBIUBaTh
npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OL[EHKY aBTOPCKOM MO3ULUHU - 3TO
CpPaBHUTEJIbHOE YTEeHHUeE, B X0Ie KOTOPOTO CTYOEeHT 3HAKOMUTCS C PA3TUYHBIMU MHEHUSIMU
II0 OOHOMY ¥ TOMY K€ BOIIPOCY, CpPaBHHBAeT BeCOMOCTh U NO0Ka3aTEeIbHOCTh apIyMEeHTOB
CTOPOH U fieslaeT BEIBOJ 0 HauOosbinel yOequTeIbHOCTH TOM UM MHOM ITO3ULIUY.

Ecnu B muTepaType BCTpedyaloTCs pa3Hble TOYKM 3PEHUS II0 TOMY UJIM MHOMY BOIIPOCY
13-3a CJIOXKHOCTH IIPOIIEIINX COOLITHM U NTPABOBLIX SIBIEHUM, HEJIb3sT UX OTBEPraTh, He
pa3obpaBmuch. [Ipy HaNW4YWM pacxXxoXAEeHUU MeXKOy aBTOpaMuU HeoOXOOWMO HaUTHU
palnoHanbHOE 3ePHO yV KaXOOro M3 HUX, YTO MO3BOJIUT TIy0zKe YCBOUTH NMpeaMeT
n3ydyeHus u 6ojiee KPUTUUYHO OI[€HHWBATh U3ydaeMble BOIPOCH. 3HAKOMSACh C OCOOBIMU
MO3UITUSIMU aBTOPOB, HYXKHO OIPENeNsITh UX CX0XKHUe CYyXKIeHUS, apr'yMeHTH], BHIBOMHI, a
3aTeM CpaBHMBATh UX MeXAy co00M M MPUMEHSITh U3 HUX Ty, KOTopas 0ojiee ybenuTenbHa.

CnenyomuM 3TarnoM paboTel ¢ MTUTEePATYPHLIMU UCTOYHUKAMU SIBISETCS CO3MaHue
KOHCITIEKTOB, (DMKCHPYIOIIAX OCHOBHBIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3alkCcH Ha
OTHEeNbHBIX JIUCTAX, KOTOPHE MTOTOM JIETKO CHCTEeMATU3UPOBATh II0 OTHENIbHEIM TeMaM
M3y4aeMoro Kypca. [Ipyrou cmnocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinme cmemnuanbHbe Pab0TH MOHOTpadHuuecKoro
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XapakTepa ImenecooOpa3sHO KOHCIIEKTHPOBATb B OTHEJIbHEIX TeTPadsx. 3[Mech BaxKHO
BCIIOMHUTB, UYTO KOHCIIEKTHI IIAIIYTCSA Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTAaTOYHBIM
IJIsl UCIIPABJIEHUS ¥ PEMapPOK MEeXCTPOYHLIM PACCTOSHHEM (3TH IpaBuiIa COOII0OOAI0TCS
sl ynoOCTBa peflakTupoBaHus). EC/IM B KOHCIIEKTaX IPUBOOATCS IUTATEL, TO HEIIPEMEHHO
OOIXKHO OBITh HAHO YKa3aHUEe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJIHBEIE MaHHBIE, Ne
CcTpaHuIlH). BriocnencTBuu 3Ta nHGOPMAIY MOXKET OBITh MCII0Ib30BaHa IIPU HAllMCAaHUHN
TeKCTa pedepaTra WA APYroro 3aJaHus.
TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATyPOH BaXKHO YMETh:

- COIIOCTaBNATh, CPaBHUBATh, KIAaCCU(MUIUPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(OpPMAIIKIO B COOTBETCTBUM C OIpefeleHHOM y4eOHO! 3aiauel;

- 0000111aTh MOJTYYEHHYI0 HH(POPMAIIKUIO, OIIeHUBAThL IIPOCIYIIAHHOE U TPOYUTAHHOE;

- (pmKCHUpPOBaTh OCHOBHOE COfiepKaHUe co001IeHu; GopMyIupoBaTh, YCTHO U IHCHbMEHHO,
OCHOBHYIO U[IeI0 COOOIEHUS; COCTABISATh IJIaH, HOPMYIMPOBATh TE3UCH;

- TOTOBUTH U IPE3€HTOBaTh Pa3BEPHYThHIE COODIIEHUS THIla OOKIIaaa;

- paboTaTh B pa3HHIX pexXuMax (MHIUBUAYAJIbHO, B IIape, B IPYIIIE), B3AUMOAENUCTBYS OPYT
C OPyroM;

- II0JIb30BaThCSA PedepaTUBHBIMYU U CIIPABOYHBIMU MaTepHaIaMu;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEUCTBHS CBOUX TOBAPUINEH, 00BEKTHBHO OI[€HWBATh
CBOH [EHCTBHUS;

- obpalaThCs 3a IOMOIIbIO, MOMONTHUTENbLHEIMU Pa3bsSICHEHUSIMU K IMPeNnopaBaTerio,
OPYTUM CTyOeHTaM;

- TI0JIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJbHOU AOTrafgKoHU, CJIOBapsiMu
PA3NIMYHOTO XapaKTepa, Pa3IMYHOr0 poja MofCcKa3KaMH, OIIOPaMM B TEKCTe (KIII0YeBhIle
CJI0Ba, CTPYKTYypa TEeKCTa, IIpeABapsouas nHhopManus u ap.);

- HCIIOIb30BaTh IIPU TOBOPEHUM U MHCbMe Iepudpas, CAHOHUMUYHLIE CPENICTBA, CJI0Ba-
OTIMCaHUSs OOIUX MOHSATHM, PA3bsICHEHUS, TPUMEPHI, TOMTKOBAaHUS, «CIIOBOTBOPYECTBO»

- TIOBTOPSITH UJHU Nepedpa3upoBaTh PEIUIUKY co0eceqHrKa B MOATBEPXKIEHUN TOHUMaHUS
ero BLICKa3bIBaHUS UIIA BOIIPOCA;

- 00paTUTHLCS 3a MMOMOIIBLIO K COOeCEeTHUKY (YTOYHUTD BOIIPOC, IEPECIIPOCUTE U AP.);

- UCIIOJIb30BaTh MUMHUKY, XKECTH (BOOOII[e X B Te€X CIydasix, KOrfa S3bIKOBEIX CPEOCTB HE
XBaTaeT IJIs BEIPaXKeHUs TeX UM UHBIX KOMMYHUKATUBHEIX HAMEPEHUH).

15.5. [TogroToBka K IpoMexkKyTOYHOU aTTeCTaLluu
[Tpy IOATOTOBKE K IPOMEXKYTOUYHOM aTTeCTalluu Liefiecoo0pas3Ho:
- BHUMATEJbHO U3Y4YUTh [IepedyeHb BOIPOCOB U ONPENENUTh, B KaKUX UCTOYHUKAX
HaXOOsATCS CBeNeHUs, HeoOXOOuMbIe [I7ig OTBETA Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHOBAHHYIO JIUTEPATYDY;
- COCTABUTh KpaTK¥e KOHCIIEKTH OTBETOB (IIJTaHEl OTBETOB).

16. MaTepHaHBHO-TeXHH‘IeCKOG odecneyeHHe TUCHHUIUIHHBI

Tab6muma 10
No HauMmeHoOBaHHe ClieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000pyI0BaHHUA
n/n AyIUTOPHH U TabOpaTOPUH
1 |lekuroHHAas aygUTOPUS Aynuro-BULE0 KOMILJIEKC

AyOUTOPUU [JIS IIPOBENEHUS TPYIIOBLIX U

2 .
IIDAKTUYECKUX 3aHATUU

Aynuo-BUIE0 KOMILJIEKC

17



KOMIIBIOTEPHEBIN KJIaCC

[lepcoHaIbHBEIE KOMIIBIOTEPH

AyouTopus s KypCOBOTO U IUIIJIOMHOTO
IPOEKTHUPOBAHUS

[lepcoHabHbIE KOMITBIOTEPHL

AyouTOpHUs 71 CAaMOCTOSITENIbHOM PabOoTHI

KOMHBIOTepHaﬂ TEXHUKa
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YuTanbHBEIN 3a71

HepCOHaHBHBIe KOMITBIOTEPEI
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