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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»,
YTBEPXKAEHHOr0 IpuKa3oM MuHuCTepcTBa 00pa3oBaHusa 1 Hayku Poccuiickoir Oemepanuu
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
OUCHUIIINH(BI) «DU3UKa».

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
TEOPETUYECKOT0 MaTepuasa

[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
No cemecTpa
No HaumenoBanue
n/m pa3zeia CopepxaHnue pa3geia O4HO- . .
TUCIHUILTHHBI OuHasA|3a04-" - o
Haa
IOMnupudeckus 3akoH ['opmoHa Mypa. [IpuHIun
OeuCTBUS KII04a - TOJIeBOT0 TpaH3ucTopa. [Imocs u
MUHYCH MUHHAATIOPU3alMU TPAH3UCTOPOB. [IpUHINT
Jlanpayaspa o0 BeIIeNneHuu TelnoTH. Onpenenenue
MHUKPOSJIEKTPOHUKH, €€ 3afaun. HTerpanbHbe
Pazpen 1. CXeMBbl. Bufbl, cTeneHs UHTErpaluy, HegoCTaTKY.
1 |BBepeHue B HaHO- U | KpaTkas uCTOpUs MUKPOSJIEKTPOHUKHU. [IBE 4

MUKDPOTEXHOJIOTUX | KOHIEMUIKWU CO3aHugd HaHOCTPYKTYP: IYTh «CBEPXY -
BHU3» U IIyTh «CHU3Y - BBepx». [loHATUSA
HAHOTEXHOJIOTUS, HAHO3JIEKTPOHUKA U
HaHOTETEePOCTPYKTYpHas 3JIeKTPOHKWKa. HanpaBneHus
HaHOTexHonoruu. Kpatkas uCTopus HaHOTEXHOJIOTUI.
CTM 1 ACM MUKDPOCKOIIHH.

[Torenmuan Jlennapga-[IxkoHca. Kpucranmmueckas
peméTtka. Koaddunuents Mumnnepa. Bugs

Paszgen 2. KPHCTAJIO0B (KpaTKO). MexaHu3M pocTa KPUCTAJIOB U3
2 | CTtpykTypa TBEPALIX | pacTBopa. [Tomukpuctannsl. OTxkuUr. AMOpQHEIE 4
Tel BemecTBa. KBasukpucrasnnel. HaHO4aCTUIEL.

CTpyKTypHBIE ¥ 9IEKTPOHHBIE Maru4ecKre YHCIa.
Hanomonexynsl (YHT, dynnepens, rpaden, JHK).




Pazgen 3.
ITedhekTs u

oub¢y3usi B TREPOBIX
Temnax

IedeKTr B peanbHEIX KPUCTaJllaX: TOUEYHEIE,
OOHOMEpPHEIE, IBYXMEPHEIE, TPEXMEPHEIE. CBS3b
nedeKToB CO CBOMCTBAMHU KPHCTAJIJIOB: XPYIIKOCTH,
MJIACTUYHOCTh, TPOYHOCTh. Pa3pylieHne MaTepuasios.
O6paboTKa MaTepuasioB [JIsl MOBHILIEHUS TBEPAOCTU
WM IJIAaCTUYHOCTH. [IpOYHOCTh HAHOMATEPHUAIOB.
KonebGaHus pelIETKH, aKyCTUUYECKUE U OIITUYECKHE
(donoHEI. CBsI3b (GOHOHOB € mupdy3uel meGeKToB.
HOuddysus B TBEPOBIX Tenax. Koaddunment
Iuddysunu. [TepBriii 1 BTOPOii 3aK0HE PuKa. PeleHune
ypaBHeHUs TUdY3Un A1 HEOTrPaHNYEHHOT'0
kpucrtanna [Iuddysus us toacroro cnod. Iubdysus
M3 TOHKOT'O CJIOSI.

Pazgen 4.

PocT KpucTtanmnos u
MMOBEPXHOCTHEIE
MIPOLIECCHI

Mopgenu pocTa KpucTannoB. [I0CTOMHBINA POCT.
OcTpoBKOBHI pocT. PocT CTpancku-KpacTaHoBa.
KuneTnKa pocTa MIEHKH, KOHCTAHTa PaBHOBECHUS.
Hab6momenue pocta Kpuctamia. CTpyKTypa
mmoBepxHOCTH, [edheKTh I0BepPXHOCTH. POCT KpucTana
BOKPYT BUHTOBBIX IACIIOKaIi. ®U3nKO-
MaTeMaTH4ecKas TeOpHus PocTa KpUcTaia.
CmauwuBanuue. I'mb6coBckas amcopbius. CKOPOCThb
o0pa30BaHUs 3apofibiiieii. MoIeKyIsspHO-
CTaTUCTHYECKAs MOJeNb 3apoxkaeHus. KoamecieHnus
1 00pa30BaHKe CIJIONTHOTO CITOS.

Pazgen 5.
TexHomorun
CO3[aHMsI TOHKUX
IIJIEHOK

OCHOBHBIE TEXHOJIOTMYECKHE MIPOIIeCCH IIPOHU3BOICTRA.
dnurakcus. TepMoBaKyyMHOE HCIIapeHue:
3JIEKTPOHHHIN JIy4, Pe3UCTUBHLIE UCIIAPUTENY, TUTEh
C KOCBEHHBIM HarpeBOM, Jla3epHas abmisiius.
Pacnrinenre MaTeprana MUIIEHH: XUMHAYECKOE,
KaTOOHO-IYTOBOE, MOHHO-TIJIa3MEHHOEe, MOHHO-TIY4YEBOE,
HOHHOE IJIAKUPOBAHNE, MarHEeTPOHHOE PAaCIIBIICHHE.,
INEeKTPOXUMHUYECKOE U IIT1a3MOXUMUYECKOe
ocaxmeHnre. Co3maHrue MOHOKPHCTAJIINYECKUX CIIOEB:
XUMHYECKOe OcaxmeHne u3 maposoi ¢asul (CVD),
XKUOKOopasHoe ocaxeHue, I1a3Mo-XUMHUYEeCKoe
ocaxfmeHue u3 maposou (a3l (PECVD), MonekynspHo-
nmydeBast anuTakcus (MJI3), TBépmodasHas AMUTAKCUS
(T®3). Texnonorus JleHrmiopa - BrIogXeTT.
TepMuueckoe OKUCIEHNE KPEMHUS, alllOMOOKCHIHAS
TexHomnorus, TexHonoruss KHU (snuTakcuanbHBIMN
MEeTOI, METOl HOHHOT'O BHEJIPEHUS, METO[I
CpallliBaHUS MJIAaCTUH, METO YIIPABIIeMOr0 CKOJIa).
KoHTpOIb TONMIIMHE TOHKKX IIEHOK. [Ipupoma u
KOHTPOJIb afiT€3UH.




Paszpgen 6.
O6paboTka
MaTepuasos:
ouddysus,
nutorpadus,
TpaBJieHue

IOuddysus: HaHeceHre cnosg grudPy3anTa Ha
IIJTacTUHH 10 ouddysun; nuddy3us B 3anassHHON
amnyne; pudhdy3us B BakyyMe; guddy3us B
3aMKHYTOM 00HEME; METOMBI OTKPHITON TPYOHRI;
HUMITy/IbCHEIE METOOH IpoBefeHus nuddy3uy;
pafualioOHHO-CTUMYIMPOBaHHAasA OU(PGy3us.
HepnocTaTku 1 0C06eHHOCTH MeTOHOB Auddy3umn.
WonHnas ummiantanus. JlazepHast o6paboTka
[IOBEPXHOCTHU. XUMUUECKOe TPaBJIeHUe, 3NIEKTPO-
XUMHUYECKOe, MOHHOE, NOHHO-XUMHUYECKOE,
[JIa3MOXMMUYECKOEe TpaBjieHue, JTa3epHo-
CTEMYNUpPOBaHHOE. Bupwl nutorpaduu:
dboTtonmuTorpadusi, peHTreHOBCKAas, 3JIeKTPOHHO-
JydeBasi, yIbTpaduoseToBasi, MOHHO-TTyueBas,
HMIIpUHT-NTATOrpadus, IMMepcroHHas. Kputepuit
Panes. Metoms! nutorpaduu B TexHonoruu KHU.
TexHomnorust TpéxmepHoro GpopmMooOpa30BaHus C
CYOMUKDOHHEIM Pa3pelleHueM.

Paszmen 7.
Co3maHue MUKDPO U
HaAHOIIPHUOOPOB

Pa3paboTka KOHCTPYKIMY TPAH3UCTOPOB: OUIONISIPHBIM
U II0JIeBOM TPaH3UCTOPHI, IPUMEPH IPOMBIIITIEHHBIX
MOII tpan3ucTtopos, FitFet Tpan3ucTops],
OopraHuyvecKasi 371IeKTPOHUKA, METO/BI CO3[IaHus P-N
nepexonoB. OCOOeHHOCTHY TPOEKTUPOBAHUS
vHTerpanbHbXx cxeM: CBUC, cBepXTOHKNE TPOBOJHUKHU
Ha IjIaTaX, Co30aHue IIPOBOMAIINX JOPOXKeK, Oophda ¢
IIapa3suTHOM EMKOCTHIO, CllaiiKa, CKIenKa,
IpeccoBaHMe (MJITakKupoBaHue), cbopka
(camocoBmetnienre). KOHTPOb ¥ UCTIBITAHUS
37IeKTPOHHLIX CPeACTB. [leyaTHas 371€KTPOHUKA:
rinybokas neyars, ¢pnekcorpadcekas neyats, opceTHas
mmevaTh, I0cKas TpadapeTHas mevyaTb, POTAIlMOHHAS
TpadapeTHas eyarth, CTpyiHasd IedaTh, lazepHas
abngmus. MUKPO3JIeKTpOMeXaHN4eCKUe CUCTEMEL
(M3MC). MomnekynsapHOoe KOHCTpyHpoBaHue (ACM).
JneKTpocTaTUyecKasi caMocbopKa M3 HaHOYACTHIIL.

Paspen 8.
HanouacTuisi,
HaHOMOJIEKYJIBI,
HAHOKOMIIO3UTHI

Knacrtepsl 1 HaHOYaCTULEL. MeTOOH OIyYeHUS
HAHOYACTHII: Ta3epHas abanus, UMITyIbCHEIE
Jla3epHBIe METOOE], BLICOKOYACTOTHIM NHAYKIXOHHBIN
Harpes, TEPMOJIN3, 3JIEKTPOB3PHIB IPOBOTHUKA,
ra3oBasi aTOMHU3ALNs, XAMAYECKUE METOMHI, 30JIb TeJlh
MeToq (3071b, renb). M3omanusa HaHouactuil (ITAB).
[TonmydeHnue yTrepOOHEIX HAHOCTPYKTYP (hyIinepeHs],
HaHOTPYOKM, HAHOBOJIOKHA, rpadeH). YHUKabHEIE
CBOMCTBA HAHOYACTHI[: XUMHUYeCKas peaKIMoHHAs
CIO0COOHOCTh, MarHUTHBIE CBOMCTBA, TEMIIepaTyPHbIE
CBOMCTBA, OIITUYECKHE CBOMCTBA, OaKTEePUIUIHEIE
cBoricTBa. HaHOKOMIIO3UTH. MeTOnbEl CUHTE3a:
KOMIIaKTUPOBaHME, CIMHUHTOBAHUE, TallbBAaHUUYECKUH
crioco0. CrTouCTEIE MaTEPHAITHL.
HaHOCTpyKTypHpOBaHHbIE CTEKIIA.
HaHOCTpyKTypHpOBaHHLIE KPUCTAJUIE M PACTBOPHIL.
CBolicTBa HaHOMAaTEePHAJIOB: MexaHUUEeCKHE,
JnekTpudeckue, OnTudeckrue, MarHUTHHIE.




Pa3pgen 9.
BBenmeHue: 3aKOHEI
KBaHTOBOTO MHpa

[Toctynate [Tnanka. JQHEPreTUYECKUE YPOBHI
371eKTPOHOB B aToMax. KopIycKyapHO-BOIHOBOR
oyanu3M. [Iudpakuus 3neKTpoHoB. Judpakims
Bynbda-bparra. I[IpuHIun HeoNpeneneHHOCTH
l'erizenbepra. YpaBHeHus me bpoins.
['eoMeTpryecKoe NIpefCTaBIeHre aTOMHOU OpOUTaIH.
BonHoBasa ¢ynkuusg. Onucanue OBUKEHUS CBOOOIHON
yacTunsl. YpasHeHue [lIpénunrepa. KsanToBhle Yuca.
[Tpunnun I[Taynu. 3omoToe mpasuno Oepmu. Brixon
3JIEKTPOHA B BakKyyM. [IpsMOyTronbHasa NOTeHIUaIbHAasS
sMa ¢ 6ECKOHEYHbIMU CTeHKaMu. [IpsiMoyroibHas sMa
C KOHEUHEIMU CTeHKaMu. [IpoxoxpeHue 4acTul] yepes
IIOTEHITHAJIbHEIN Oapbep.

10

Pazpmen 10.
30HHAs Teopus
TBEPHOBIX TEN

JHepreTHUEeCKUe YPOBHHU 3JIEKTPOHOB B MOJIEKYJIaX.
YpoBuu B HaHOYacTuax. O6pa3oBaHue
SHEPreTHYECKUX 30H B KPUCTAINIaX. 30HHBIM
SHEPTreTUYECKHUM CIEKTP 9JIEKTPOHOB B KpHUCTAJIJIe
(MeTanmel, 1I/11, MU3NIEeKTPUKK). Hakmon
SHEPreTHYECKUX 30H 3NEKTPUUYECKUM IoaeM. CIIeKTPHI
OIITUYECKOTO0 IIOTTIOIIEeHUS. YpoBeHb PepMu.
BrIpoXKOeHHBIM 3IEKTPOHHEIN a3, [In1Ha BOJIHH [e-
Bpouns. Cratuctukn MakcBena-bonbiimana, bo3se-
Juinreiina, Pepmu-lupaka, CpaBHEHNE CTATUCTUK.

11

Paspmen 11.
ONEeKTPOHHEIE
CBOMCTBa
MIOJIYTIPOBOAHUKOB

CoOcTBeHHBIE TTONTYTIPOBONHUKY. Pacnpenenenue
3JIEKTPOHOB 110 YPOBHAM 3HEPIUU. PaBHOBECHEIE U
HepaBHOBECHEIE HOCUTENH 3apsifa. [IpuMecHble
NIOJIyIIPOBOHUKY N U p TUlla. HeoCHOBHEIE HOCUTENH
3apsiga. 3aKOH [JelCTBYIOMUX Macc. ['mybokue
IpUMeCHEe YPOBHU. TeMnepaTypHble 3aBUCUMOCTH
KOHIIEHTpaIUK HOCUTeNel 3apsAfa B I/l LOHOPHOTO U
aKIIEeIITOPHOI'O THUIIA. HN3meHeHue KOHIIEHTPallun
npumMecu. [IpuMeHeHYe 1/I1 B pagu0371eKTPOHHBIX
CPENCTBaXx.

12

Paszpmen 12.
IIEeKTPOIPOBOOHOCTD
TBEPAOBIX TEN

I petid 371eKTPOHOB BO BHEIIHEM IIOJIE.
OJIeKTPOIIPOBOIHOCTh METAJJIOB, CIIJIABOB,
HAHOKOMIIO3UTOB. BriusgHue npuMecei Ha
37EKTPOIPOBOOHOCTh. CBEPXITPOBOAUMOCTD. IGHEKTH
CHUJIBHOTO TIOJIS: yOapHas MOHU3ALus,
97IeKTpOCTaTUYeCKasl HOHU3AIUs, TEPMO3JIEKTPOHHAS
roHu3aus 1m0 OpeHkKento, mpoOol TUIJIeKTPUKOB,
addext 'anHa.

13

Paszgen 13.
JNeKTpUUECKHE
SIBJIEHUS B
OU3NIEKTPUKAX

[Tonsgpu3anuus QUITEKTPUKOB. [IU3IeKTPUUECKIE
MOTepU. 3aBUCUMOCTE U tg yriia AU3NeKTPUUEeCKuX
IIOTEPh OT TEMIIEPATYPLl ¥ YaCTOTH IIEPEMEHHOTO
mons. MoHHas 37IeKTPOIIPOBONHOCTh B AUAIEKTPUKAX.
IusneKTpriecKrue CBOMCTBAa HaHOPAa3MEPHBIX

CTPYKTYDP.

14

Pa3zpen 14.
du3nyeckue 0CHOBEI
MUKPO3TIEKTPOHUKH

TepMO31eKTPOHHAS 3MUCCHSA. ABTOSMUCCHUS.
KoHTakTHas pa3HoCTh moTeHuuranoB. [Juopn IoTTKH.
ONeKTPOHHO-ALIPOYHLIN IIEPeX0, TETEPOIIEPEXOHI.
Bupgel guopmos. ®oTo3sieMeHT. Jla3dep Ha p-n epexofe.
Bunonspueii TpaH3ucTop. [1oneBoy TpaH3UCTOP.




KBaHTOBOE OrpaHMYEHME SIIEKTPOHOB. KBaHTOBEIE
SIMBI, HUTH, TOUKH. Pa3mepHbie 3¢ ¢eKTH. [Ipubope Ha
HaHOCTPYKTypax: T1a3ePsl C KBAHTOBLIMU CTPYKTYpPaMH,
($hOTOTIPHEMHUKY Ha KBAHTOBBIX SIMaxX, TYHHEIIbHO-
PEe30HaHCHBIM U0, OBYXCIOWHBIN TyHHEIbHBIN
TpaH3ucTop, MIIM muof, 0mHO3JIEKTPOHHOE
TYHHeUpoBaHue Ha 3¢ heKTe KyTOHOBCKOM OT0KaIbI,
Pazpen 15. KBAHTOBO-TOYEYHBIE KJIETOUYHBIE aBTOMATH, KBAHTOBBIN
15 | ®usu4eckKue OCHOBE | UHTEP(DEPEHIIMOHHEIM TPAH3UCTOP. MONEKyIIpHas 5
HAHOS3JIEKTPOHUKH HAHOSJIEKTPOHMUKA: aTOMHEBIE IIepeKITIoYalolye
CTPYKTYPHI, TpacheHOBHY TPAH3UCTOP, TUOIb U3
YTIIEPOMHEIX HAHOTPYOOK, TIOJIEBEIE TPAH3UCTOPEL U3
YTTIePOMHBIX HAHOTPYOOK, HAHOTPYOKY KaK UCTOUYHUKH
3JIEKTPOHOB, HAHOIIPOBOOA U3 YITIEPOOHEIX
HAHOTPYOOK, CyIePKOHAEHCATOP, TOITUBHEIN 31IEMEHT,
maTumku BemecTs, [IHK-aHanmu3aTop, anMa3Has
IaMsATh /I KOMIbIOTEPOB. CIMHTPOHHUKA.
Pa3HOBHOHOCTH HCTOYHUKOB CBOOOTHEIX 3JIEKTPOHOB,
UX IpuMeHeHue. Teopus moneBoit amMuccuu. [TpobdneMel
TEXHOJIOTHYECKOH OIITUMHU3AIIMH II0JIEBEIX KATOMOB:

Pazpen 16. (oKyCcHUpOBKa I0JIel, pacupefeieHre TOKOBOI

16 BakyymHas Harpy3ky, yaydlleHue yciaoBui, o0paboTka MaTepuana 5
37eKTPOHUKA. KaTona. Kimaccudukauus MaTepruasoB sl CO3OaHuUs
[ToneBrle KaTOHL. IIOJIEBHIX KaTO0B. MopenupoBanue nonei. dpdexr

9KPaHUPOBKU. ['mcTepe3nc. TeXHOIOrUM CO3MaHus
IIOJIEBEIX KATOMOB. YCTPOHCTBO IPHOOPOB,
KCIOIb3YIOIIUX IOJIEBEIE KATOHI.

5.2. MexXpOucCHUUNNIUHapPHbEE CBA3U C obOecrmedrBaeMHIMU (MTOCTEOYIOIIUMU)
OUCHUNIIINHAMHU.

Tabmnuia 5
0
I[]\/[;'I HanMmeHoBaHHe 00ecneuynBaeMbIX (IIOCIeaYIOIINUX) TUCIUIIIHH
1 | HaHO37EeKTpOHNKa
2 | OCHOBBI MUKPOBOJIHOBOM IIPOMBIIIJIEHHOMN 3JIEKTPOHUKU
5.3. Pa3mesnbl AUCIUIIINH ¥ BUOLI 3aHSITUH.
Ounas popMa o0yueHUs
Tabmnuia 6
Ne Jlek-| [Ipakr. | JIad. [Cemu- Bcero
HaumeHoBaHHe pa3jgesia JTUCIUIUIHHBI CPC
n/n IIMH 3aHATUS3AHATHSI| HapPbI 4aC0B
Pazmen 1.
1 2 4 6
BBefeHre B HAHO- U MUKPOTEXHOJIOTUHU
o |Pasmem2. . 2 | 2 2 6 | 12
CTpyKTypa TBEPHLIX TEI
Paspern 3.
3 HedekTr u guddy3usa B TBEPABIX TeIax 2 2 2 6 12
Pa3zpen 4.
4 | PocT KpUCTaJJIOB U IOBEPXHOCTHEIE 2 2 2 6 12
IIPOLIECCEHL
5 | Pasmerns. . 2 | 2 2 6 | 12
TexHOIOTMY CO3MaHMusI TOHKUX IJIEHOK




Pa3pen 6.
6 |OOpaboTka MaTepuanos: guhdy3us, 2 4 2 7 15
JuTorpadus, TpaBleHNe
7 Paszpmen 7. 4 7 11
Co3pmanue MUKPO ¥ HaHONIPHUOOPOB
Paznen 8.
8 | HaHouacTulbl, HAHOMOJIEKYIIHI, 4 4 4 7.75 119.75
HaHOKOMITO3UTHI
o |Pasmen?d. 2 | 2 2 7 | 13
BBegeHue: 3aKOHB KBAHTOBOT'0 MUPa
10 |Paspen 10. . 4| 2 2 7 | 15
30HHAs TEOPUST TBEPILIX TEIl
11 |Paspen 11. ) 4| 2 2 7 | 15
ONIeKTPOHHEIE CBOMCTBA NOJIYIIPOBOIHUKOB
12 | Pasmen 12, ) 2 | 4 2 7 | 15
ONEeKTPONPOBOJHOCTEL TBEPHABIX TEJ
13 | Pasmen 13, 2 | 2 2 7 | 13
ONeKTpUYeCKUe SIBJICHUS B OU3JIEKTPUKAX
14 | Pasen 14. 2 | 2 2 7 | 13
du3nyecKrue 0OCHOBE MUKPO3JIEKTPOHUKH
15 | Pasmen 15. 2 | 2 2 8 | 14
®usnyeckue 0CHOBH HAHO3IEKTPOHUKHU
16 Pazmen 16. 9 8 10
BakyyMHas 3JIeKTpPOHUKA. [1071€BEIE KaTO/H.
HWroro: | 40 32 28 107.75[207.75
6. Jlekuuu
Ounas popMa o0yueHus
Tabnura 7
Ne | Homep Bcero
Tema neKuuu
1/n pa3aesal JacoB
1 1 BBegeHne B HAHO- U MUKPOTEXHOIOTUU 2
2 2 CTpyKTypa TBEPHHIX TEN 2
3 3 HedekTr 1 guddy3uss B TBEPABIX TeNax 2
4 4 PoCT KpuCTasI0B ¥ TOBEPXHOCTHEIE ITPOIECCEHI 2
5 5 TexHOIOTUY CO3MaHMusI TOHKMUX IIJIEHOK 2
6 6 O6paboTka MaTtepuanos: auddy3us, TuTorpadus, TpaBleHue 2
7 7 Co3pmaHre MUKPO ¥ HaHOIPUOOpPOB 2
8 7 Co3pmaHre MUKPO ¥ HaHOIPUOOpPOB 2
9 8 HanouacTuiiel, HaHOMOJIEKYJIBl, HAHOKOMIIO3UTE 2
10 8 HaHnouacTuilel, HAHOMOJIEKYJIbI, HAHOKOMIIO3UTH 2
11 9 BBemeHne: 3aKOHE KBAHTOBOTO MHUPa 2
12 10 30HHAasI TEOPUS TBEPHBIX TEJ. 9acTh 1 2
13 10 30HHAas TEOPUS TBEPHBIX TEJI. YacTh 2 2
14 11 OJIeKTPOHHEIE CBOVCTBA MOJIYIPOBOIHUKOB. 4acCTh 1 2
15 11 OJIeKTPOHHEIE CBOMCTBA NOJIYIIPOBONHUKOB. 4aCTh 2 2
16 12 INEKTPONPOBOMHOCTDL TBEPHOBIX TEN 2
17 13 JNEeKTpUYeCKre SIBJIeHNUS B IUSIIEKTPUKaAX 2
18 14 ®u3ndecKre 0CHOBE MUKPOIIEKTPOHUKHU. 2
19 15 du3nyecKre 0CHOBH HaHO3JIEKTPOHUKM. 2




20 | 16 |Baxyymnas anekrponuka. IToJeBEe KaTOMEL 2

Wtoro: | 40
7. JIabopaTOPHBIA MPAKTHKYM
Ounas ¢popMa o0yueHUs
Tabnuiia 8
Ne | Homep o Bcero
HauMeHoBaHHe Ta00pPaTOPHOH PadOTHI
n/n [pa3gesa JacoB
1 9 HOCTpoeHI:Ie 3aBUCHMOCTH ITOTeHIMasna JleHHapaa-KoHCca ?
B3aMMOJENCTBUSI HAHOYACTHI]
[TocTpoeHne 3aBUCUMOCTH paclipefie/ieHus KOHIIEHTPAI[MU TPUMecH B
2 3 MaTepHase A TOJICTOr0 U TOHKOTO CJ10s Auddy3aHTa OT BpeMeHH U 2
TEMIIEPATYPHL.
3 4 [TocTpoeHUe 3aBUCUMOCTH TOJIITMHEL IIJIEHOK MaTepHasoB PH HOHHOM 9
pacHbIIEHUH OT BPEMEHU U YCIIOBUM POCTA MJIEHKHU.
4 5 [TocTpoenue rpadrka pacupeneeHus HOHOB B IPOCTPAHCTBE IIPU MOHHOMN 9
MMITJTAaHTAlAN
5 6 MopenupoBaHue AuGPaKIUOHHEIX KapTHH [JIS IIPOIECCOB 9
dboTtonurorpadun
6 8 MopgenupoBaHue npoliecca UClapeHus BellecTBa B ycTaHOBKax MJIJ 4
7 9 IJIEKTPOH B HAHOPA3MEePHOM MIPOBOASIIEM CII0e 2
8 10 [TocTpoeHue pacnpeeneHns: 31eKTPOHOB BHIPOKIEHHOTO U 9
HEBBLIPOKIEHHOI'0 Ta3a B MaTepuaax.
9 11 [TocTpoeHue pacnpeneneHus 3JIEKTPOHOB B IMOIYIIPOBOTHUKAX ?
IIPUMECHOTO THUIIA.
10 12 [TocTpoeHne 3aBUCUMOCTH ITPOBOAUMOCTH TIOJTYIIPOBOJHUKOB U CIIJIaBOB OT 9
KOHIIEHTPALMX NIPUMECH U 0T TEMIIePaTypHL.
11 13 IToctpoenne BAX moeBoro u OUIIOISIPHOIO TPAH3UCTOPA 2
12 14 [Toctpoenue BAX TyHHENIBHOTO TPAH3UCTOPA U TeMIlepaTypHOU 9
3aBUCUMOCTH [IJIMHHI BOJIHHI JTa3epa Ha KBAHTOBBIX sIMax.
13 15 [Toctpoenne BAX noneBoro sMuTrepa, olleHKa 9QpGEeKTUBHEIX TapaMeTpPoB. | 2
Wtoro: | 28
8. [IpakTHyeckue 3aHsATUA (CEeMHUHAPHI)
Ounas hopMa o0yueHUs
Tabmuma 9
Ne | Homep Bcero
TeMma 3aHATHA
I/n pa3nesal JaCOB,
1 2 PacuéT notenuuana JlenHapaa-[;K0HCa B3aUMOIEHCTBUSI HAHOYACTHI] 2
9 PacuéT pacnpeneneHusi KOHIIEHTPALUKU IPUMECH B MaTepuae s 9
TOJICTOTO ¥ TOHKOTO cJiod gud@y3aHTa.
3 4 PacuéT pacnpeneneHuss HOHOB B TPOCTPAHCTBE IIPU MOHHOM MMIIJIAHTALMY | 2
4 5 Pacuét ckopocTu popMUpPOBaHUS IIJIEHOK IIPU MOHHOM PACIbIIEHUN 2
5 6 Pacuér kputepus Panest mist mporeccoB poTonutorpapuu 4
6 8 PacuéT nporecca ncnapeHus BelleCTBa B yCTaHOBKax MJI9 4
7 9 PacnpeueneHUHe SMIEKTPOHA B TOHKOM NPOBOAAILEM CII0€, TYHHeNUPOBaHue |
yepes3 TOHKUM IU3IeKTPUUYECKUM CII0H
8 10 PacyéT KOHIIEHTpAIMX 3JIEKTPOHOB IIPOBOJUMOCTH B METAJINIE B 9
3aBUCHMOCTH OT TEMIIEPATYPHI
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9 11 PacyéT KOHIIEHTpAIUX 3IEKTPOHOB IIPOBOJAUMOCTH B IPUMECHBIX 9
MIOJIyIIPOBOOHUKAX.
10 12 PacyéT 3aBUCHMOCTH IIPOBOJUMOCTH IIOIYIIPOBOAHUKOB U CIIJIaBOB OT 4
KOHLIEHTPALUY IPUMECH ¥ OT TEMIIEPATYPHI.
11 13 Pacuét BAX moneBoro u OUIOISIPHOT0 TPAH3UCTOPA. 2
12 14 Pacuét BAX TyHHEJIbHOTO TPAH3UCTOpPa U TEMIIEPATyPHOU 3aBUCUMOCTHI 9
IJIMHBI BOJIHBI JTa3epa Ha KBAHTOBHIX SIMax.
13 15 Pacuér BAX moneBoro sMuTTepa, olieHKa 3 (QeKTUBHEIX TapaMeTPOB. 2
Wroro: | 32
9. IIlpuMepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)
Pab6ouuM yuyeOHBIM I1JTaHOM He IIPENYCMOTPEHO
10. CamocTosiTe;IbHasA padoTa
Ounas hopMa o0yueHus
Tab6mnuia 10
o | Homep Y Bcero
CogepkaHHe CaMOCTOSITe/IbHOH PadoOThI dopma KOHTPOIA
I/n pa3sae’al JacoB
1 1 H3yyeHre QOONMHUTEILHOM IUTEPATyPhI cobecepioBaHuE 4
2 2 V3yyeHre NONONMHUTEILHOU IUTEPATyPhL CobecenmoBanue §)
3 3 V3yyeHre NONONHUTEILHOY IUTEPATYPhL CobGecenoBanue 6
4 4 V3ydyeHue NONOTHUTEILHON TUTEPATyPH CobecemoBaHue 6
5 5 H3yyeHre OOTONMHUTEIbHOM TUTEPATYPhI CobecenmoBaHue 6
6 6 W3yyeHre OONMHUTEIBHOM IUTEPATYPhI CobecegoBaHue 7
7 7 H3yyeHre NONONMHUTEILHOM IUTEPATyPhI CobecefoBaHue 7
8 8 V3yyeHre NONONHUTEILHOU INTEPATYPhL CobecenoBanue 7.75
9 9 V3ydyeHne NONOTHUTEILHON TUTEPaTyPH CobGecenmoBanue 7
10 10 H3yyeHre OOONMHUTEIbHOM TUTEPATYPhI CobecemoBaHue 7
11 11 H3yyeHre OOTONMHUTEIbHOM IUTEPATyPh CobecengoBaHue 7
12 12 V3yyeHre NONONMHUTEILHOU IUTEPATyPhI CobecegoBaHue 7
13 13 V3yyeHre NONONHUTEILHOU IUTEPATYPhL CobGecenmoBanue 7
14 14 V3yueHre NONONHUTEILHOY JINTEPATYPEL CobGecenoBanue 7
15 15 H3yuyenre OOTONMHUTEIbHON TUTEPATYPhI CobecemoBaHue 8
16 16 H3yyeHre OOONMHUTEIbHOM IUTEPATYPh CobecenmoBaHue 8
Htoro: [107.75

11. IlepeyeHp Y4eOHO-METOTHIECKOr0 00ECIIeYeHHsI CAaMOCTOSITE/IbHOH PadoThI
00yYaIoNIuXcsi M0 TUCIHIITHHE

+ PEKOMEHJOBaHHas OCHOBHAA W OOIIOTHUTEJIbHAA JINTEPaTypa;

I7ss caMOCTOSITeTbHOM PabOTH IO AUCIUIIINHE PEKOMEHI0BAHO Cliefyioliee yuebHO-
MeToOu4Yeckoe obeclieueHue:
- [TormoxeHue 0 CaMOCTOSITeNIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom

roCyapCTBEHHOM YHUBEPCUTETE TeleKOMMyHUKauui uM. npod. M.A. boruy-Bpyesuua;

- KOHCIIEKT 3aHSITUY 10 OUCLUIIINHE;

- Claupgbl-Ipe3eHTalliy U IPYroM MEeTOANYECKUY MaTeprall, UCIOIb3yeMbIi Ha 3aHATUAX;

- MeTOfUYeCKre PEKOMEH[IAIIMH 10 TOATOTOBKE MUCbMEHHBIX PaboT, TpeOOBaHUS K UX
cofepKaHui0 U odopMIleHHIO (pedepart, scce, KOHTPONbHas paborTa) ;
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. d)OHJIBI OII€EHOYHEIX CPENCTB;
+ METOONYECKHUE YKAa3dHUS K BLHIIIOJTHEHHUIO J'Ia60paT0prIX pa60T 0711 CTYOEHTOB;

12. ®oHJ OLI€HOYHBIX CPEICTB [IIs1 MPOBEIeHUsI IPOMEXKYTOYHOH aTTeCTalluH
00y4Jaromuxcs

®OoHJ OIIEHOYHHIX CPeNCTB pa3pabaThiBAETCS B COOTBETCTBUU C JIOKAJIbHBIM aKTOM
yHuBepcuTeTa «IlonoxkeHne o QPoHAE OLIEHOUYHHIX CPEACTB» U SABJISETCS IPUIOKEHUEM

([Tpunoxenue A) K pabouelt mporpaMMe OUCIUTIINHEL

®oHO OIEHOYHHIX CPEACTB MOJid NMPOBeOEeHUS MPOMEXYTOUYHOW aTTeCTaluu
00y4YalolIuXCcsl 10 OUCIUIINIMHE BKIIOYaeT B cebs:

- IlepeyeHb KOMIIETEHLIUH C yKa3aHUEM 3TaNoB UX GOPMUPOBAHUS B IIPOIIECCE OCBOEHUS
00pa30BaTeIbHOM TPOTPaMMBI;

- OTMCaHUe T0Ka3aTejied U KPUTEPUEB OlleHNBaHUS KOMIIETEHIIMY Ha pa3IuYHbIX 3Tanax
¥xX (OPMUPOBaHUS, ONIMCaHKE IIKal OLleHUBAHUS;

- TUTIOBHIE KOHTPOJIbHBIE 3a[jaHus UM HHBIE MaTepHuabl, He00OXO[UMbIE [IJIST OLeHKU
3HaHWM, YMEHNY, HAaBBIKOB U (MJIM) OIBITA AESATEIbHOCTH, XapaKTePU3YIOIIUX JTaIlbI
(dhopMupoBaHUS KOMIIETEHIIAN B IIPOLIECCE OCBOEHUST 00pa30BaTeIbHOM ITPOTPaMMEb;

- METOOWYeCKHe MaTepuallbl, OMpeaensiolye IPoleAyPhl OlleHUBaHUS 3HAHUU, YMEHUH,
HaBBIKOB U (MJIM) OTBITA AEeATETbHOCTH, XapaKTEePU3YIOIIUX 9Tallbl (GOPMUPOBAHUS
KOMIIETEHIIUM.

[ KaXX[moro pe3ybTaTa 00y4eHUs 0 AUCHUIIIKNHE ONpPEensioTCsa IoKa3aTeNlu U

KPUTEPHUU OIeHKHM CHOPMHPOBAHHOCTH KOMIIETEHIMM Ha Pa3/IMYHBEIX 3TamaX HX

dbopMupoBaHus, IIKAB U MPOLEAYyPHl OLleHWBaHUS.

13. IlepeyeHb OCHOBHOH H [IOIOTHHUTEILHOH JIHTEPATyPhbl, HEOOXOTUMOM [IJIsI
OCBOEHHSI THCIHIITHHBI

13.1. OcHOBHas nuTEpaTypa:

1. Tomunusn, B. H.
OU3NKO-XMMHUYECKHEe OCHOBBI TEXHOJIOTHU 3ME€KTPOHHBIX CPEACTB : YUeOHUK [IJIST BY30B /
B. U. Tomunus ; peil.: b. A. benses, I'. ®. bakanos. - M. : Akagemus, 2010. - 416 c. :
un. - (Beiciee nmpogeccuonanbHOe oOpa3oBaHue. PagroaneKTpoHuKa). - bubmuorp. : c.
404-405. - ISBN 978-5-7695-47 12-6 : 604.12 p., 613.51 p. - TekcT :
HEII0CPEeNCTBEHHHIN.

2. TexHONOTHST MaTePHAJIOB U U3MIe/INH 3JIEKTPOHHOM TEXHUKHM : yueOHoe mmocobue. - M. :
TYCYP. - URL: http://e.lanbook.com/books/element.php?pll cid=25&pll id=4931. Y. 2
/ JI. H. Opnukos. - M. : TYCYP, 2012. - 100 c. - b. u. Kuura u3 konnekiuu TYCYP -
VHXeHepHO-TeXHUYEeCKNe HayKN

3. TexHoorus MaTepuasoB U U3NENIUM 37IeKTPOHHOM TeXHUKH : yuyeOHOe 1mocobue. - M. :
TYCYP. - URL: http://e.lanbook.com/books/element.php?pll cid=25&pll id=4932. Y. 1
/ JI. H. Opnukos. - M. : TYCYP, 2012. - 98 c. - b. 11. Kuura u3 komnekiuu TYCYP -
VHXeHepHO-TeXHUYEeCKNEe HayKN

4. Jlerocraes, H. C.
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MaTepuarbl 371eKTPOHHOM TEXHUKY : [DNeKTPOHHLIHM pecypc] : yuebHoe ocobue
PEKOMEHI0BaHO CUOMPCKUM PETHMOHAIbHEIM OTHIeIeHNEM Y4eOHO-MeTOIUIECKOT0
00BbeIMHEHUS BHICIINX y4eOHbIX 3aBefeHui pd mo o6pa3oBaHui0 B 001aCTH
PafMOTEeXHUKH, STIEKTPOHUKY, OMOMEOUIIMHCKON TEXHUKNA U aBTOMATH3alUU IS
Me2KBY30BCKOT0 MCIIOJIb30BAHUS B KaueCTBe y4eOHOT0 II0COOUs sl CTYAEHTOB,
00y4aloLuXCs 10 HallpaBieHuio IoAroToBKY 6akanaBpoB 210100.62 «31eKTpOHUKA U
HaHO3JIEKTPOHUKA» C MPODUIIIMU «IIPOMBIIIJIEHHAS 9JIeKTPOHUKa» U
«MHKDPO3/EeKTPOHUKA ¥ TBepOoTeNnbHasd snekTponuka» / H. C. Jleroctaes. - M. : TYCYP,
2014. - 239 c. - URL: https://e.lanbook.com/book/110346. - ISBN 978-5-86889-679-8 :
b. 1. Kuura u3 komnekuuu TYCYP - MHXeHepHO-TeXHUYECKUEe HayKU

. HaBwigos, B. H.

TBepOoTenbHas 3NeKTPOHUKA : [DNeKTPOHHBIY pecypc] : yaeOHOe mocobue / B. H.
HaBeimos. - M. : TYCYP, 2013. - 175 c. - URL: https://e.lanbook.com/book/110377. - B.
1. Kaura u3 komnekuuu TYCYP - UHXKeHepHO-TeXHUYeCKUe HayKu

. Jleroctaes, H. C.

MUKpO3IEeKTPOHUKA : [ONeKTpoHHEIM pecypc] : yuebHoe nmocodbue / H. C. JlerocTaes, K.
B. YeTBepros. - M. : TYCYP, 2013. - 172 c. - URL: https://e.lanbook.com/book/110393. -
ISBN 978-5-4332-0073-9 : b. u. Kuura u3 konnekuuu TYCYP - UHXKeHepHO-
TeXHU4YEeCKue HayKu

13.2. [JonnonHUTENbHAS IUTEPaTypa:

. iHTerpanbHble yCTPOMCTBA PAIM03JIEKTPOHUKY : yuebHoe mocobue. - M. : TYCVYP. -
URL: http://e.lanbook.com/books/element.php?pll cid=25&pll1 id=4935.Y. 2 :
ONeMeHTH MHTeTrpajibHBIX CXeM U (PyHKIMOHaIbHEE ycTporcTBa / M. H. PomanoBCKuI.
- M. : TYCYP, 2012. - 127 c. - b. u. Kuura u3 xkonnekuuu TYCYP - UaxkeHepHO-
TeXHUYEeCKre HayKu

. Tposs, II. E.

TBepOoTenbHas 371eKTPOHUKA : [DIIeKTPOHHBIN pecypc] : yuebHoe mocobue / I1. E.
Tposia. - M. : TYCYP, 2008. - 330 c. - URL:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=4966. - b. u. Kuura us
koyiekuuu TYCYP - MHXeHepHO-TeXHUYECKMEe HayKU

. Jleroctaes, H. C.

MukpocxeMoTexHIKa. AHaJI0OTOBass MUKPOCXEMOTEXHUKA : [DNEKTPOHHLIM pecypc] :
yuebHoe nocobue / H. C. Jleroctaes, K. B. YetBepros. - M. : TYCYP, 2014. - 238 c. -
URL: https://e.lanbook.com/book/110345. - ISBN 978-5-86889-677-4 : b. 11. Kuura u3
koyutekuuu TYCYP - MHXkeHepHO-TeXHUYECKUE HAYKU

. [TaceiekoB, B. B.

[TonynpoBOTHUKOBEIE TPUOOPH! : [INEKTPOHHEIHM pecypc] : yuebHoe mocobue / B. B.
[MTacwiukoB, JI. K. YupkuH. - 9-e u3g. - Cankt-Iletepoypr : Jlansp, 2021. - 480 c. - URL:
https://e.lanbook.com/book/167773. - ISBN 978-5-8114-0368-4 : b. 1. Kuura u3s
KoJeknuu JlaHb - HXXKeHepHO-TEXHUYECKHE HayKu . - [b. M. : 6. u.]. -
https://e.lanbook.com/book/300
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14. IlepeyeHsb pecypcoB HH(POPMAIHOHHO-TEIeKOMMYHHUKAIIHOHHOH CE€TH
«AHTEepHEeT»

- www.sut.ru
- lib.spbgut.ru/jirbis2 spbgut

15. IlepeyeHb HHPOPMAITHOHHBIX TEXHOJIOTHH, HCIOJIL3YEeMBbIX PH
OCYIIIeCTBIEHHH 00pa30BaTe/ILHOT0 MMPOIlecca M0 THCIHIUIHHE (MOIYITIO),
BKJII0Yasi IepeYyeHb MPOrpaMMHOro odecnedyeHuss 1 HHGOPMaITHOHHBIX
CIIPaBOYHBIX CHCTEM.

15.1. ITporpamMMHOe obecrieyeHne QUCIUITINHEL:

- Open Office
Google Chrome

15.2. UHpOpMallOHHO-CIIPABOYHEIE CUCTEMBI:

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

15.3. JonOTHUTENbLHEIE NCTOYHUKH

16. MeTogu4yeckue YKa3aHHuA OIA OﬁyanOIlIHXCSI 10 OCBOCHHIO THCITHUII/INHBI

16.1. TInaHupoBaHHWEe W OpraHU3alus BpeMeHU, HeOOXOOUMOTO OJIT U3YUEeHUS
OV CILIUTIINHEL

BaXHBIM yCJIOBHEM YCIEIIHOTO OCBOEHUSA OUCHUNNHHBI «OCHOBH MHUKPO- H
HAHOTEXHOJIOTUH PaguO03JIeKTPOHHEIX CPEICTB» SIBIISIETCS CO3MaHNue CHCTEMEl IPaBUIbHON
OpraHu3aliuy TPyHa, MO3BOISIONIeN paclpenenuTh yueOHYy0 HAarpy3Ky paBHOMEPHO B
COOTBETCTBHUHU C TpauKoM 00pa30BaTEILHOIO Ipoliecca. bobIryio MOMOIIL B 9TOM MOXKET
OKa3aTh COCTaBJIeHUeE IJlaHa PaboTH Ha CEMECTpP, MeCsIl, Helenio, HeHb. Ero Hanuuyue
IIO3BOJIUT INOOUYMHUTL CBOOOJHOE BpeMs IlenaM y4eObl, TPyOUTbCA OoJiee YCIEUIHO U
adpexTuBHO. HyKHO OCYIIECTBIASITh CAMOKOHTPOJIb, KOTOPHIN SIBJISIETCS HE0OXOMUMBIM
yCIIOBHEM yCIelTHOM y4ueOnl. Bce 3amaHus, BK/II0Yasi BEIHECEHHBIE HA CAMOCTOSITENHHYIO
paboTy, PeKOMEHOYeTCS BHIIONHSITL HEIOCPEeNCTBEHHO IIOCJIe COOTBETCTBYIOIIETO
ayOUTOPHOTO 3aHATUS (JIEeKIUHU, MTPAKTUYEeCKOro 3aHATHS), YTO CIIOCOOCTBYET NIydLIeMy
YCBOEHMIO MaTepuasa, MO3BOJSET CBOEBPEMEHHO BHISIBUTb M YCTPAHUTh IPOOEIHl B
3HAQHHUSX, CUCTeMaTU3MPOBaTh PaHee MPOMOEeHHbIM MaTepral, Ha ero OCHOBE IIPUCTYIIUTh
K OBJIaJIeHUIO HOBLIMHU 3HAHUSMU M HaBHIKAMU.

CucTteMa YHUBEPCUTETCKOTO 00yUeHUSI OCHOBHIBAETCSA Ha PallMOHAIbHOM COYEeTaHUU
HECKOJIbKHMX BUOOB YUeOHHIX 3aHATHUHN (B MEPBYI odyepenb JIEKIUN U MPaKTUUECKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT ONpeneieHHON CIeln(pUKO.

16.2. I[TogrotoBKa K JEKIUSIM
3HAKOMCTBO C OUCIUIIIMHOW MPOUCXOOUT yKe Ha IMepBOM NEKUWH, Toe OT CTyAeHTa
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TpebyeTcsl He MIPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHNe KOHCIeKTa. [1pu
paboTe ¢ KOHCIIEKTOM NEKIUN He0OXOOUMO YUUTHBATL TOT (AKTOpP, YTO OOHU JEKIUU
[AI0T OTBETH HA KOHKPETHHIE BOIIPOCH! TEMEI, APYTHE - JIULIb BHIABIAIOT B3aUMOCBSA3U
MeXIy SBJIEHHUSMH, IIOMOTas CTYHEHTY IMOHSATh T'IyOMHHBIE HPOIECCH Pa3BUTHUS
M3y4aeMoro IpefMeTa, KakK B MCTOPUM, TaK M B HACTOSIIEe BpeMs.

KoHCcmeKkTUpoBaHUE JEKUUU - CIO0XKHBIM BUI BY30BCKOU aymIUTOPHOM paboOTHI,
Ipenamnoaraliiui WHTEHCUBHYI YMCTBEHHYIO HOEeSTelIbHOCTh CTyoeHTa. KOHCIeKT
SIBJISIETCS TIOJIE3HBIM TOT{Ia, KOTHa 3aliCcaHo caMoe CYIIeCTBEHHOE M CHEeNTaHO 3TO CaMUM
obyvaromumcsa. He Hago CTpeMHUTHCS 3anucaTh OOCJIIOBHO BCIO JIeKIui0. Takoe
«KOHCITEKTHPOBaHKE» MMPUHOCUT OOJIBbINE Bpema, YeM IMoib3bl. Ilemecoo6pa3Ho BHadase
TIOHSTh OCHOBHYIO MBICJIb, M3JIaraeMyl0 JJeKTOPOM, a 3aTeM 3amucarTh ee. 2KenaTenbHO
3allUCh OCYIIECTBNSATh HAa OOHOMW CTPAHUIlE JTUCTA UK OCTABNSAS IOJS, Ha KOTOPHX
II03[IHee, IPU CaMOCTOSATEIbHOM paboTe ¢ KOHCIIEKTOM, MOXKHO CHeJlaTh AOMOIHUTENIbHEIE
3aIMKCH, OTMETUTD HETIOHSITHEIE MECTA.

KoHCIeKT NeKnuu aydine Ioapa3fessaTh Ha MYHKTH, coOmiogas KPacHYI0 CTPOKY.
9toMy B OOnbIION cTemeHu OymyT cmoco6CTBOBAThH BOMPOCH IjlaHA JIEKIUH,
IpenloXeHHbIe mpemnonaBaTensaM. Crnenyet oOpaliaTh BHUMaHUEe Ha aKI[€HTHI, BEIBOMEI,
KOTOPHIE [eNTaeT JIEKTOP, OTMedasi Hanboree BaXKHEIE MOMEHTHI B JIEKIIMOHHOM MaTepHaje
3aMeYaHUsIMHU «BaXXHO», «XOPOIIO 3allOMHUTL» U T.II. MOXKHO [IeJlaTh 3TO U C IIOMOIIIbIO
Pa3HOIIBETHHIX MAPKEPOB UM PYYEK, IOTUYEPKHUBas TEPMUHLL U OIIPENETIeHUS.

Ilenecoob6pa3Ho pa3paboTaTh COOCTBEHHYI0 CHUCTEMY COKpalleHui, abOpeBUaTyp u
cuMBonoB. OgHAKO MpY JanbHeuIel paboTe ¢ KOHCIIEKTOM CUMBOJIB JTy4YIlle 3aMEHUTh
OOBIYHBIMHU CJIOBaAMHU [1Jis OBICTPOTO 3PUTENLHOTO BOCHPUSTHUS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIEKIIUH, BCceTrma HeE0OXOOUMO MCIIOJIb30BaTh HE TOJMbKO Yy4eOHUK, HO U TY
JUTEPaTypy, KOTOPYIO JOTIOJHUTEILHO PEKOMEHI0Ba J1eKTOp. UIMEeHHO TaKas cephe3Hasi,
KpomoTnuBasi paboTa C JNEKUUMOHHBIM MaTepHalioM I03BOMUT TIy0OKO OBIAMETh
TEOPEeTUYECKUM MaTepUajioM.

16.3. ITogroToBKa K MPakTUUYECKUM 3aHITUIM

TmaTenbHOe MpPOAYMEBaHWE U M3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
nmpopaboTKe MPOMAEHHOr0 MaTepuasa (MaTepuana JIeKIWi, MPakKTUYeCKUX 3aHATHH), a
3aTeM u3y4yeHuss 00s3aTeNbHOM U [IOMOTHUTEIPHON JTUTEPATYPhl, PEKOMEHIOBAHHON K
NAHHOU TeMe.

Pe3ynbTaT Takoi pabOTH HOMXKEH IMPOSBUTHCS B CIIOCOOHOCTH CTyIeHTa CBOOOMHO
OTBETUTh Ha TEOPETUYECKHE BOIPOCH NpPAKTHKyMa, €r0 BHICTYIJIEHWN U y4aCTUHU B
KOJIJIEKTUBHOM OOCYXKIOEHMH BOMPOCOB M3y4yaeMOM TeMbl, MPABUIbHOM BHIIIOTHEHUU
IPaKTUYeCKUX 3aJaHui ¥ KOHTPOJBHHIX PadoT.

Heo0xomuMo MOHUMATh, YTO HEBO3MOXKHO BO BpeMsI ayOUTOPHBIX 3aHATUN U3T0KUTh
BeCh MaTepual KM3-3a JUMHUTA ayOgUTOPHBIX YaCOB, ¥ NMPH U3YYEHUU OUCLUIMIUHEI
HEeIOCTAaTOYHO KOHCIIEKTOB 3aHATHH. [103TOMy caMocTosiTeNbHAsI paboTa ¢ yueOHUKaAMU,
y4eOHBIMU TOCOOMSIMHK, HAy4YHOW, CIPaBOYHOW NUTepaTypol, MaTepualaMu
IepUOAMYEeCKUX HM3MaHUN U WHTEpHeTa sBiseTcs Haubonee 3PpHEKTUBHEIM METOOOM
IIOJIy4YEeHUS NOMOJHUTENIbHBIX 3HaHUM, IT03BOMISET 3HAYUTEIbHO aKTHBU3UPOBATh MIPOLIECC
oBNajieHusT uHPoOpMaluen, crnocodCcTByeT Goyee rIy00KOMY YCBOEHMIO HM3y4aeMOTO
MaTepuana, GopMUpPYET y CTYOEHTOB CBOe OTHOIIEHHE K KOHKPETHOW Ipobiieme.
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16.4. PekoMeHpmaluu 1o paboTe ¢ TUTEPaTypoOn

Pa6oTy c nuTepaTypoii Ilenecoobpa3Ho HayaTh C U3ydyeHUs oOuKx paboT 1o TeMe, a
TaKXe y4eOHUKOB U yuyeOHBIX mocobuii. [lanee peKOMeHAyeTCs MepeuTu K aHanusy
MoOHOrpaduil U cTaTel, paCCMaTPUBAIOIINX OTAENIbHEIE aCIIeKTHl IPo0IeM, U3y4aeMbIX B
paMKax Kypca, a Takxke opuIIMaTbHBIX MaTepUaaoB U HEOMyOJIUKOBAHHBIX MOKYMEHTOB
(Hay4HO-UCCeoBaTenbCKue pPaboThl, AUCCEePTalliM), B KOTOPHIX MOTYT COAepXkKaThCs
OCHOBHBIE BOIIPOCH U3y4aeMOM MPOOIIeMEI.

PaboTy ¢ uCTOYHMKaAMHU HaJO0 HaYyWMHATh C O3HAKOMUTENILHOTO UYTEHHS, T.€.
IIPOCMOTPETH TEKCT, BHIEIAS €er0 CTPYKTYPHbIE eQUHULIEL. [Ipr 03HaKOMUTEIbHOM YTEHUU
3aKjlafiKkaMyd OTMeYaloTCS Te CTPaHHUIb, KOTOpkle TPeOyiT 0oliee BHUMAaTEJIbHOTO
n3y4yeHus. B 3aBUCUMOCTU OT Pe3y/IbTaTOB O3HAKOMUTEJIbHOTO UTEeHUS BHIOMpPAETCS
manbHENInK crmocod paboTH ¢ UCTOYHHUKOM. Ecnu mis pa3pelleHus MOCTaBIEHHOU
3amauu TpebyeTcs u3ydyeHUe HEKOTOPHIX pparMeHTOB TEKCTa, TO MCIIOIb3yeTCS METOI
BHIOOPOYHOTO UTeHHUs. Eciu B KHUTe HET IoApoOHOro OrjiaBlieHus, ClefyeT o0paTUTh
BHUMaHMe 00y4aroIlerocs Ha MpeiMeTHhEIE U UMEHHBIE YKa3aTellHu.

V36paHHbe (pparMeHTH WU BECb TEKCT (€CNTM OH LIEIMKOM MMEET OTHOIIEHUE K
TeMe) TpeOyloT BOYMYHUBOI'0, HETOPOIIJIUBOTO UYTEHMHS C «MBICIIEHHOM IMpopaboTKOim»
MaTepuana. Takoe YTeHUe IpenonaraeT BoifeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
aprymMeHToB; 3) BeIBoOoB. Ocob0oe BHUMaHUe cjaefyeT 00paTUTh Ha TO, BEITEKAET Te3UC U3
apryMeHToB unu HeT. Heo6xoouMo TaKxKe NMpoaHalIU3UpPOBaTh, KakKue U3 yTBEPKAEHUN
aBTOpa HOCAT MPOOJeMaTUYHHINA, TUMOTETUYECKUN XapaKTep, U VJIOBUTh CKPHITHIE
BOITPOCHI.

[ToHSITHO, YTO YMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NIPUXOOUT HaleKo He
cpaldy. Haumnyuymuii cnocob® HayduUThCS BHIAENSATH T'JIaBHOE B TEKCTe, ylIaBlIUBaTh
npo0yieMaTUYHLIM XapakTep YTBEPXKIEHUU, NaBaTh OI[EHKY aBTOPCKOM MO3ULMHU - 3TO
CpaBHUTEJILHOE UTEHME, B XO[le KOTOPOIr0 CTYOEeHT 3HAKOMUTCS C Pa3IUYHBIMU MHEHUSIMU
II0 OJHOMY U TOMY XK€ BOIIPOCY, CpaBHMBAET BECOMOCTh ¥ NOKa3aTeIbHOCTh apryMEHTOB
CTOPOH ¥ [ieslaeT BHIBO 0 Haubomnbinel yoemuTeIbHOCTH TOU WM MHOU MO3ULIKH.

Ecnu B nuTepaType BCTPEUYaTCA pa3Hble TOUYKYU 3PEHUS 10 TOMY UJIM UHOMY BOIIPOCY
13-3a CJIOKHOCTHU IPOIIEAIINX COOLITUM U IIPABOBLIX SIBIIEHUM, HENb3sT UX OTBEPTaTh, HE
pa3obpaBmuch. [Ipy HaTUYUM PACXOXKOEHUU MeXOy aBTOpaMu HeoOXOOWMO HaWUTHU
palyoHanbHOE 3€ePHO YV KaXXOOro M3 HUX, YTO MO3BOJIUT T'Iy0xKe YCBOUTH MpEeAMET
n3ydyeHus u 6ojiee KPUTUYHO OIleHWBATh U3ydyaeMble BOIPOCH. 3HAKOMSCh C 0COOBIMU
MO3UIUSIMU aBTOPOB, HYKHO ONpPENeNATh UX CXO0XKUe CYyKOEeHHUs, apT'yMEHTHI, BEIBOAHL, a
3aTeM CpPaBHMBATh UX MeXy cO00M U MPUMEHSITh U3 HUX Ty, KoTopas Oojiee ybeouTenbHa.

CnepyomuM 3TarnoM paboTel ¢ MUTePaTyPHBIMUA UCTOYHUKAMU SIBISETCS CO3[aHue
KOHCIIEKTOB, (PUKCUPYIOIINX OCHOBHLIE TE3UCH M apTyMEeHTH. MOXKHO AeNlaTh 3allCH Ha
OTHOENbHHIX JINCTAX, KOTOPHE MOTOM JIETKO CHCTEMATH3UPOBATh MO OTHENILHEIM TEMaM
M3y4aeMoro Kypca. [Ipyroi cmocob - 3TO BefleHNe TeEMaTUYeCKUX TeTpanei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinue cnenuanbHble PabOTH MOHOTPad@HUYeCcCKOTO
XapakTepa Ienecoo0pa3HO KOHCIIEKTUPOBATb B OTHENIbHBIX TeTPafsx. 31eCh BaxXHO
BCIIOMHUTB, UYTO KOHCIIEKTHI IIAIIYTCS Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTAaTOYHBIM
IJIST UCTIPABJIEHUS ¥ PEMAPOK MEXKCTPOUYHHIM PACCTOSTHMEM (9TU IpaBuia COOMIOOAIOTCS
sl ynoOCTBa peflakTupoBaHus). EC/IM B KOHCIIEKTaX IPUBOOATCS IUTATEL, TO HEIIPEMEHHO
OOIXKHO OBITh HAHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHLEIE MaHHBIE, Ne
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CcTpaHulk). BriocneacTBuu 3Ta nHGOPMAIKMSI MOXKET OBITh MCIIOIb30BaHa MPH HAlUCAHUU
TeKCTa pedepaTa Uy OPyroro 3afgaHus.
TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATYPOM BaXKHO YMETh:

- COTIOCTaBNATh, CPaBHUBATh, KIACCUPUUIUPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(pOpPMAIIKIO0 B COOTBETCTBUY C OIpeeIeHHON y4eOHOH 3aauel;

- 00001maTh MOTy4YEHHYI0 HH(POPMALXIO, OLleHNBATh IPOCIYIIaHHOE U IPOYUTAHHOE;

- ¢puUKCHUPOBATh OCHOBHOE COMlepzKaHue coob1IeHu; GopMyIupoBaTh, YCTHO U IHChbMEHHO,
OCHOBHYIO U[IeI0 COOOIIEHHUS; COCTaBIATh IJIaH, HOPMYyINPOBATh TE3UCH;

- TOTOBUTb U IIPE3EHTOBATh Pa3BepPHYyThIe COODIIEHHUS THIIa NOKIIaa;

- paboTaTh B pa3HbIX peXkrMax (MHOWBUAYaANIbHO, B IIape, B IPYIINE), B3aUMOAENUCTBYS OPYT
C OPyTOM;

- TI0Ib30BaThCS pedepaTUBHLIMYU U CIIPABOYHBIMU MaTepHalaMuy;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NENCTBHS CBOMX TOBAPHINEH, 00BeKTHBHO OI€HUBATh
CBOM JIE€MCTBHUSI;

.- obpamaThCsa 3a IOMOIINbIO, MOMOJHUTEILHBIMU Pa3bsSCHEHUSIMHU K IIPerofaBaTellio,
OPYTUM CTyOEeHTaM;

- IOIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJlbHOW AOTagKOoH, CJIOBapsiMH
Pa3IMYHOI0 XapaKTepa, Pa3IuyHOr0 pofia MofCcKa3KaMH, OTIOPaMu B TEKCTE (KIJTI0UeBhIe
CJIOBa, CTPYKTypa TEKCTa, IpefaBapsoilas nHpopMalus 1 ap.);

- UCIIONb30BaTh MPU TOBOPEHUM U MHUCHME Nepudpas, CHHOHMMUYHLIE CPEe[CTBa, CJIOBa-
ONMCaHUS OOIUX MOHSTHM, PA3bsICHEHUS, IPUMEPHI, TOJTKOBAHUS, «CJIOBOTBOPYECTBO»

- TIOBTOPSITH UJK Tepedpa3upoBaTh PeIIuKy cobecelHMKa B MTOATBEePKICHNE TOHUMaHUS
€ro BLICKA3bIBAHUS UJIK BOIIPOCA;

- 00paTUTHLCA 3a MOMOIIBLI0 K COOeCeTHUKY (YTOYHUTH BOIIPOC, IEPECIIPOCUTE U OP.);

- MCIIOJIb30BaTh MUMMKY, XKeCTH (BOOOIIe X B Te€X CIydasix, KOrha S3bIKOBEIX CPENCTB He
XBaTaeT [Jig BhIPakKeHUS TeX UM MHBIX KOMMYHUKaTABHBEIX HAMEPEHUH).

16.5. [TogroToBka K IpoMeXyTOYHOU aTTeCTALUU
[Tpu moATrOTOBKE K IPOMEXKYTOYHOM aTTeCTalllU Lie1ecoo0pa3Ho:
- BHUMAaTEJIbHO M3Y4YUTh NI€pPeYeHb BOIPOCOB W ONPENENuTh, B KaKUX UCTOYHUKAX
HaxXOOsTCSl CBeNeHUs, He0OXOOuMBbIe [OJig OTBETa Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATYPY;
- COCTaBUTh KpaTKNe KOHCIIEKTEl OTBETOB (IIJIaHEl OTBETOB).

17. MaTrepHaIbHO-TEXHHYECKOe 00eclieueHHe THCIHIITHHBI

Tabnumna 11
Ne HaumeHoBaHHe clieIHATU3UPOBAHHBIX
o o HanmeHoOBaHHE 000PYyI0BaHHS
n/n ayIUTOPHH U TabOpaTOpPUH
1 [lekuKMOHHasA ayoUTOPUS Aynvo-BUIE0 KOMILJIEKC
AYOUTOPHUH MJIsI IPOBENEeHUs I'PYIIIOBLIX 1
2 YAHTOPHH [ p A py Aynro-BUe0 KOMIIJIEKC
MPaKTU4YEeCKUX 3aHSITUHN
3 |KOMIIBIOTEPHBIM KJTaCC [IepcoHaANTbHBIE KOMIIBIOTEPE
AyOUTOPHS I KYPCOBOTO M JUILJIOMHOTO
4 [YRHTODHA I yp a [TepcoHanbHBIE KOMIIBIOTEPHI
MPOEKTHUPOBAHUS
5 |AyguTopus Ojisi CAaMOCTOSITeIbHOM PabOTHI KoMIIbIOTEpHas TEXHUKa
6 [YuTanmbpHBIM 3all [TepcoHaIbHBIE KOMIIBIOTEPHI
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