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CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

1. AkTyanu3upoBaHo cojaepx)aHue pasznena “TeXHOJOTrHMYeCKHE MapLIPYyThl M3TOTOBJIECHUS
kpemuueBbix IC”. Jlo6aBnena nekuus Ha TeMy “Pa3paboTka TeXHOJOTHYECKON TOKyMEHTAIUU
corinacuo ECT/[”. Jlo6aBneHsl 3a1anus B 1a00paTopHyIo padoTy.

2. AKTyanu3upoBaHbl METOJAMYECKUE YKA3aHUs MO BBITIOIHEHUIO JTa0OPAaTOPHBIX paboT

AxTyanu3auus B pamMKax npoekrta "Pa3zBuUTHe MEXaHU3MOB ONEPEXaLIEeH MOATOTOBKHU

MHXEHEPHBIX KaJIPOB JIs1 PAKETHO-KOCMUYECKON OTpaciIu

[98)

AKTyanuszupoBaHHas pabouas mporpaMMa paccMOTpeHa u ofo0peHa Ha 3acenanuu kadenpsr OO,
npoTokoa Ne 179 ot «25» 05 2026 1.
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ocBocHUE CTYACHTAaMHU KOMIIJICKCA TCOPCTUYCCKUX U MPAKTHYCCKUX 3HAHUHA B 00JIacTH
NCPCHCKTUBHLIX TCXHOJOTHMYCCKUX MPOLCCCOB, KOTOPHLIC IMO3BOJIAIOT YBCIUUYUTL CTCIICHb MHTCTPALIUU
CXEM, MU IIO3BOJAKT CO3JaBaThb CBerGOJILH_II/Ie HHTCIrpaJbHBIC CXCMBbI I erMHHeBOﬁ
HaHO3JICKTPOHUKMU.

1.2. 3agauy AUCHUILIUHBI

1. dbopmupoBaHue 3HAHUH B 00JIACTH HAHOTEXHOJIOTHH KPEMHHUEBOW HAHOAICKTPOHHKH.

2. u3ydyeHue 0a30BBIX TEXHOJOTHYECKUX MporeccoB mpousBojactBa CbUC mis kpeMHUEBOM
HAHO3JIEKTPOHUKHU.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

Nunexc quctumiunel: 51.B.02.18.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-4. Cniocoben
BBITIOJIHATH pa0OTHI IO
TEXHOJIOTHYECKON
MOATrOTOBKE
MPOU3BOACTBA
MAaTEpHAJIOB U U3IEIINI
AIEKTPOHHOW TEXHHUKHU

I1K-4.1. 3naer
TEXHOJIOTMYECKHE OCHOBBI
IIPOM3BOJICTBA MAaTEPUAIIOB U
W3JIeIIUI DIIEKTPOHHOM
TEXHUKHU

3HAET TEXHOJIOTMYECKHUE OCHOBBI
IIPOM3BOJICTBA MaTEpUAJIOB U U3/
AIIEKTPOHHON TEXHHUKH; (PU3UKO-XUMHUYECKHE
OCHOBBI 0a30BbIX TEXHOJIOIMUYECKUX
IIPOLIECCOB NMPOU3BOAcTBAa KpeMHUeBbIX NUC;
3HaeT 0a30BbIE MAPIIPYTHI U3TOTOBICHHS
KPEMHUEBBIX UHTETPAJIbHBIX CXEM;

3HaeT NPUHLIUIIBI pa3paboTKu
TEXHOJOTMYECKUX MapILIPyTOB IPOU3BOJICTBA
kpemHueBbix C

[IK-4.2. YMmeeT BBIIOIHSTD
OTJIEJIbHEIEC TEXHOJIOTHYECKHE
OTIEPAIIHH 110 TIPOU3BOICTBY
MaTepHaJIOB U U3IEIUIA
AIIEKTPOHHOU TEXHUKHU

YMEET BBIMOJIHATH OT/IEIbHbBIE
TEXHOJOTMYECKHE OTepalnuu 1o
MIPOM3BOJCTBY MaTE€pPHAJIOB U U3AETUI
ANIEKTPOHHON TEXHUKH; pa3pabaThiBaTh
TEXHOJOTUYECKHE MapIIPyThl U3TOTOBJICHUS
kpemuueBbix UC;

yMEET BhIOMpATh NapaMeTphbl
TEXHOJOTMYECKHX OTepaluii

I1K-4.3. Bnaneetr HaBBIKaMU
IIOCTPOEHHUS
TE€XHOJIOTMYECKUX MapLIpyTOB
W3TOTOBJICHHSI MAaTEPUAIIOB U
U3JIEeIIUHU DIIEKTPOHHON
TEXHUKHU

BJIaJCCT HABbIKAMH p8.3pa6OTKI/I 0a30BBIX
TCXHOJIOTHYCCKUX ITPOLCCCOB U MMOCTPOCHUSA
TCXHOJIOTHYCCKUX MAapUIPYTOB U3I'OTOBJICHUA
MaTCepuajioB U U3IEIUN BHCKTPOHHOﬁ
TCXHHUKHU

[TK-5. Cniocoben
OpraHU30BBIBATh
METPOJIOTHUECKOE
obecrieueHue
MIPOU3BOICTBA
MAaTEpHAJIOB U 31N
AIEKTPOHHOW TEXHUKHU

IIK-5.1. 3HaeT ocCHOBHEIC
CTaHJAPTHI 1O
METPOJIOTHUECKOMY
00€eCICUCHHIO H3ICIINI
AIEKTPOHHOW TEXHHUKHU

3HAeT CTaHJapThl IO METPOIOTHUECKOMY
00€eCTIeUeHHIO U3/IENINI 2IEKTPOHHOM
TEXHUKH; PU3NKO-XUMHUECKUE OCHOBBI
0a30BbIX TEXHOJIOTMYECKHUX IIPOLIECCOB
Ipou3BoOJACTBA KpeMHHEBBIX VC;

[TIK-5.2. YmMmeeT npoBOAUTH
HU3MEPEHHs B COOTBETCTBUH CO
CTaHJapTaMHu

OpraHWU30BBIBATH METPOJIOTHIECKOE
obecrieueHne MPON3BOJICTBA MaTEPUATIOB H
W3EJIUI JIEKTPOHHON TEXHUKH, OLICHUBATh
MOTPEITHOCTh U3MEPEHUI;

I1K-5.3. Bnageet HaBBIKaMU
paboThl HA CTAHAPTHOM
HU3MEPUTEIEHOM
00opyaoBaHUU

BJIaJACCT HABbIKAMH pa6OTBI Ha CTAaHAApTHOM
HU3MCPUTCIIBHOM 060py,[[0BaHI/II/I; OLCHMUBATDH
MOrpCIIHOCTDH H3MepeHPIfI; BJI1aACCT HaBbIKaMH
pa3pa60TKH 0a30BbIX TEXHOJIOTHYECKUX
nmponeccoB
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[1K-7. Cnocoben
MIPUMEHEHUIO
COBPEMEHHBIX
TEXHOJIOTHYECKUX
IIPOLIECCOB U
TEXHOJIOTMYECKOI0
000py10BaHMs HA
ATanax pa3padoTKu u
MPOU3BOJICTBA U3AECITUIN
MUKPOIJIEKTPOHUKHU U
TBEPAOTEIIBLHOMN
AIEKTPOHUKHU

[1K-7.1. 3naet ocHOBHOE
TEXHOJIOTHYECKOE
00opyI0BaHuE ISt
MPOU3BOJICTBA U3AECITUI
AIEKTPOHHOU TEXHHUKHU

3HAaeT OCHOBHBIE TEXHOJIOTMYECKHE ITPOLIECCHI
U TEXHOJIOTUYECKOe 000pyI0BaHUE,
pUMEHSIeMOe Ha ATarnax pa3padoTKu U
IIPOM3BOJCTBA U3AEIUN MUKPOIIEKTPOHUKHU U
TBEPAOTENBHOMN 3JIEKTPOHUKH; 3HAET (PU3UKO-
XMUMHUYECKHE OCHOBBI 0a30BBIX
TEXHOJOIMYECKHUX IPOLECCOB ITPOU3BOJICTBA
kpemHueBbix MC; 3HaeT 6a30Bble MapLIPYThI
M3TOTOBJIEHUS] KDEMHUEBBIX HHTErPAIbHBIX
CXEM; 3HaeT MPUHIMIIBI pa3padOTKU
TEXHOJOTMYECKUX MapILIPyTOB POU3BOICTBA
kpemHueBbix C

IIK-7.2. YMmeer
000CHOBBIBATH BHIOOD
TEXHOJIOTHYECKOT0 TpoIecca
1 000pyIOBaHUS VISl €TO
peanu3anuu

yMeeT pa3pabaTbIBaTh TEXHOJIOTUYECKUE
MapILIPyThl U3rOTOBJIEHU KpeMHHeBbIX MUC;
yMEEeT BbIOMpAaTh NapaMeTphbl
TEXHOJOTMYECKHX OTepaluii;
TEXHOJOrM4ecKoe 000pya0BaHuE s
pean3ainuy TeXHOJIOTHYeCKOro mpolecca;
BBITIOJHATH pa0OTHI 110 TEXHOJIOTUYECKOM
MOJIFOTOBKE MTPOU3BOJICTBA MAaTEPUAIIOB U
W3EJUI JIEKTPOHHON TEXHUKHU;

IIK-7.3. Bnageetr HaBBIKAaMU
MPAKTUYECKON pabOTHI Ha
TEXHOJIOTHYCCKOM
00opyaoBaHUU

BIIa/IC€T HABBIKAMU MPAKTUYECKOI pabOThI Ha
TEXHOJOTUYECKOM 000pyA0BaHUU U
pa3paboTKu 6a30BBIX TEXHOIOTUYECKUX
MIPOLIECCOB; HABBIKAMHU BBITIOJIHEHUS HAYYHO-
HCCIIEA0BATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKHX pa0boT B 00JacTH
MIPOU3BOCTBA U3/IETUN MUKPOIJIEKTPOHUKHU U
TBEPJOTEIIbHON IEKTPOHUKH;

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4arommxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh JAUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
o Beero  |CemecTpsl
Bunpl yuebHOi nesTebHOCTH
4acoB |7 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejieM, BCero 68 68
JIeKk1IMOHHBIE 3aHATUSA 26 26
IIpakTHueckue 3aHATHSA 26 26
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIINXCsH, B T.4. KOHTAKTHasI 40 40
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroToBka K KOHTPOJIBHOM paboTe 7 7
[ToaroroBka K TECTUPOBAHUIO 7 7
Hanucanue oTueTa 1o nmpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 10 10
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETa 16 16
IHoaroroBka u craya 3K3amMeHa 36 36
5
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OO0mas Tpya0eMKOCTh (B 4acax) 144 144

Oo0mas TpynoeMKkocTh (B 3.€.) 4 4

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUBI YYEOHOH IEATEIbHOCTH

HasBanus pasnenos (Tem) Jlex. [Ipak. | Jla0. Cawm. | Beero yacos dopmupyembie
JIUCUUAIUINHBL 3af., 3aH., 4 | pao. pab., (Ges KOMIIETEHIINU
q q 9K3aMEHA)
7 cemecTp
| TenneHuus pa3BUTUSA COBPEMEHHOM | 1 - - 2 3 [1IK-4, IIK-7
KPEMHUECBOW TEXHOJIOTUU MUKPO- H
HAHOYJICKTPOHUKH
2 CyOmukponHas (oTtomuTorpadus 2 2 - 3 7 [TK-4, T1IK-5, TTIK-7
3 IlyukoBble METO/IBI IUTOTpadun 6 8 - 6 20 [1K-4, TIK-5, T1K-7
4 MonHoE nerupoBaHue 6 8 - 5 19 [1K-4, IIK-5, IIK-7
MOJTYTIPOBOTHUKOB
5 MonHOE U IIa3MOXHUMHYECKOE 5 4 4 7 20 T1IK-4, IIK-5, TIK-7
TpaBJICHUE MUKPO- U HAHOCTPYKTYP
6 OcaxxacHue METAIIOB U 4 - 4 6 14 IIK-4, IIK-5, TIK-7
JUAIEKTpUKOB. [Inanapusanus
penbeda
7 TeXHOJOTUYECKHE MAPIIPYThI 2 4 8 11 25 [1K-4, 11K-5, T1IK-7
M3roTOBJICHHS KpeMHHEeBBIX VC
Uroro 3a cemectp| 26 26 16 40 108
Utoro| 26 26 16 40 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Ta6ymna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JICKIIHSIM)

TpynoemKocThb
HasBanwus pazneno | CopepxaHuie pa3aesoB (TeM) AUCIUILTUHBI (nexiio . dopmupyemblie
JIEKIIMOHHBI
(TEM) AUCUUTUIMHBI (B T.4. IO JICKITUSIM) KOMIIETEHITUH
3aHATHS), U
7 cemecTp
1 Tenaenuust pazsutusi | MexayHapoaHas TEXHOJIOTHYECKAs 1 I1IK-4, T1K-7
COBPEMEHHOM JOpOKHAsT KapTa AJIS IMOTYTPOBOTHHKOBOTO
KpPEMHHUEBOM MpOMU3BOACTBA. 3aKOH Mypa.
TEXHOJIOTHH MUKPO- U
Htoro 1
HaHORJICKTPOHUKH
2 CyOMUKpOHHAS OCHOBHbBIC IOHATHUS U TCHACHIIUH. 2 [1K-4, TIK-5,
doronmurorpadus Nmmepcuonnas murorpadpus KY D I1K-7
nuanasona. Jlutorpadus DY D nuanazona.
NmnpuHTHHT
Hroro 2
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3 [lyukoBble METOABI | DJIEKTPOHHO-JIy4EBbIE YCTAHOBKHU. 6 [1K-4, TIK-5,
auTOTpadun [Tapametpsl ycTaHOBOK. PacueTsl ntuamerpa I1K-7
chokycupoBaHHOTO Jiy4a. PaccesiHue my4ka
3JIEKTPOHOB B pe3ucte. Bpems
JKCNOHHUpOBaHus. Pa3pemaromas
CIIOCOOHOCTB 3JIEKTPOHHO-TTy4€BOMN
murorpaduu. Monnas aurorpadus.

PenTrenonurorpadus
Hroro 6
4 NoHnHoe nerupoBanue | Te€XHOJIOTHUS NOHHOTO JIETUPOBAHUS. 6 [1IK-4, TIK-5,
MOJIyTIPOBOJITHUKOB [IpoGeru noHOB B aMOp(HBIX BEIECTBAX. ITK-7

[Ipodunu pacnpeneneHus KOHIEHTPALUT
BHEIPEHHBIX HOHOB B aMOP(HBIX U
MOHOKPHUCTAJNINYECKUX MUIICHSIX.
Paguanmonnsle a1eeKThl TP HOHHOM
aerupoBaHuu. OTxur gedexkroB. BeicTphiit
TEPMHUUECKUNA OTKUT. HOBBIE METOMIBI
UMIYJIbCHOTO oTkura. Obnactu
IIPUMEHEHHS HOHHOT'O JIETUPOBAHUS.

Hroro 6
5 NonHoe u Knaccudukanms nporeccoB. OCHOBHBIE 5 T1IK-4, TIK-5,
MJ1a3MOXUMHUYECKOE nmapaMmeTpsbl TpaBiieHUsl. PU3MKa HOHHOTO I1K-7
TpaBJICHHE MUKPO- U TpaBiieHus. Pa3pemaromas cnocoOHOCTh

HAHOCTPYKTYD HMOHHO-JIy4€BOT'O TPABJICHHUS.
[Tnasmoxumuueckoe TpasieHue (I1XT).
Monenps u metons! IIXT

Uroro 5

6 Ocaxxnenne MeTaJLIOB | ATOMHO-CII0E€BOE OCaKIECHUE U3 Ta30BOM 4 11K-4, TIK-5,
U JUDJIEKTPUKOB. ¢a3p1. MoHHOE ¥ HOHHO-TITIA3MEHHOE I1K-7
[Tnanapuszanus penbeda |ocakIeHne TOHKUX CIOEB TUOKCH A
KPEeMHHSI, HUITPUJIa KPEMHUS, HUTpUIa
AITIOMUHHUSL, KPEMHHS U MeTauioB. loHHO-
CTUMYJIMPOBAHHOE, HOHHO-TYy4€BOE
HAIBUICHHUE TOHKUX INTIeHOK. OCHOBHEIC
TIOHSTUSA U TEHJCHIIUU Pa3BUTHSI.
TexHomOrNs XUMHUKO-MEXaHUTIECKOM

IJIaHAPHU3ALUN
Hroro 4
7 TexHOJI0TrHYECKHUE OCHOBHBIC ITOHITHUS Y TCHICHIINHI 2 T1IK-4, TIK-5,
MapuUIpyThl pa3Butus. HxkeHepus: MeXypOBHEBOTO [K-7
M3TOTOBIICHUS JUAJIEKTPUKA U MEXYPOBHEBOM Pa3BOJIKH.
kpemHueBblx C Texnonornueckuit Mapupyt. Pazpabotka
TEXHOJIOTMUECKOM TOKYMEHTALlUU COTJIACHO
ECT/.
Hroro 2
Hroro 3a cemectp 26
Hroro 26

5.3. llpakT4yeckue 3aHATUSA (CEMUHAPHI)

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.
Tabmuua 5.3. — HaumeHnoBaHue MPaKTUYECKUX 3aHATUH (CEMUHAPOB)
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HasBanus paznenos (Tem) HanmenoBanue npaktudeckux | TpymoeMkocTs, dopmupyemble
JUCIUILIAHBI 3aHATUN (CEMUHAPOB) q KOMIIETEHIIUU
7 cemecTp

2 CyOMUKpOHHAas CyOMuKpoHHas 2 I1K-4, IIK-5, IIK-7
¢doronuTorpadus ¢doronuTorpadus

HUroro 2
3 IlyukoBbIE METO/IbI DJIEKTPOHHO-JTy4YeBast 8 [1K-4, T1K-5, T1K-7
auTorpadun auTorpadus

Uroro 8
4 MoHHoe nerupoBaHme HonHas uMmiaHTanus B 8 IIK-4, IIK-5, IIK-7
MOJTYNPOBOIHUKOB texnosiorun CBUC

Hroro 8
5 HMoHHOE 1 HonHo-11y4eBO€E TpaBieHUE 4 I1K-4, IIK-5, IIK-7
IUIa3MOXUMHUYECKOE MHUKpPO- U HAHOCTPYKTYP
TpaBJICHUE MUKPO- U
HAHOCTPYKTYD Hroro 4
7 TexHoyorn4eckue Mapupyt usrorosnenus CbUC 4 [1K-4, IIK-5, TIK-7
MapLIPYThl U3TOTOBJICHUS
kpemHueBbix C Hroro 4

Hroro 3a cemecTp 26
Hroro 26

5.4. JlabopaTopHbIe 3aHATHSA

HanmenoBanue nabopaTopHbIX paboT rnpuBeieHO B Tabnue 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT

HasBanwus paznenos (Tem) HaumenoBanue naboparopusix | TpymaoeMKoCTb, dopmMupyemsie
JACTIUTUTUHBI pabor q KOMIETEHIINH
7 cemecTp
5 MonHoe u HccnenoBanue npoueccon 4 IIK-4, IIK-5, TTIK-7
MJIa3MOXUMHUYECKOE TpaBJICHUSI MUKPO- U
TpaBJIEHUE MUKPO- U HaHOCTPYKTYP
HaHOCTPYKTYP Hroro 4
6 OcaxxacHue METAIIOB U HccnenoBannue MEKIJIEMEHTHOM 4 IIK-4, IIK-5, TIK-7
JIUAJIEKTPUKOB. EJIEBOU U3OISAIIUN B
[Tnanapuzanus penbeda KPEMHHEBOW HAHORJIEKTPOHHUKE
Uroro 4
7 TexHOIOTHYECKHUE HccnenoBanue npoueccos 4 IIK-4, IIK-5, TIK-7
MapuIpyThl U3TOTOBJIEHUS ¢dbopmupoBanust T-o0pa3HOTrO
kpemHuesblx C 3arBopa p-HEMT tpan3ucropa
Metonab! popMHUPOBAHUS MUKPO- 4 [1K-4, TIK-5, T1K-7
Y HAHOCTPYKTYP
Uroro 8
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmorpeHo y4eOHbIM IIIaHOM

5.6. CamocTosiTesibHass paboTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmmma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN
Buaer
Ha3zBanus pasgenon . Tpynoemkocts, | DopMupyembie
S —— CaMOCTOSITEIIbHOU u KOMITCTCHITHH DopMBI KOHTPOJIS
paboTsl
7 cemecTp
1 Tennenuus ITogroroska k 1 [1K-4, TIK-7 KonTponsHas
pa3BUTHSA KOHTPOJIBHOU paboTe pabota
COBPCMCHHOM IToxroroska k 1 ITK-4, IIK-7 TectupoBanue
KpeMHHUCBOU TECTUPOBAHUIO
TEXHOJIOTMH MUKpPO- U
HAHODJICKTPOHUKHU Hroro 2
2 CyOMuKpoHHAast [TonroroBka k 1 [1K-4, T1K-5, KonTposbnas
doronmurorpadus KOHTPOJIBHOH pabote [1K-7 pabota
IloaroroBka k 1 T1IK-4, TIK-5, TectupoBanue
TECTUPOBAHUIO I1K-7
Hamnucanue oryera no 1 T1IK-4, TIK-5, Otuet no
MPaAKTUYECKOMY [K-7 MPAaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro 3
3 IlyukoBbie MeToabl |IloaroroBka k 1 T1IK-4, TIK-5, KonTposnbnas
auTorpadun KOHTPOJIBHOU padoTe ITK-7 pabora
IToaroroBka k 1 [1K-4, T1K-5, TectupoBanue
TECTUPOBAHUIO I1K-7
Hanmcanwne oryera mo 4 11IK-4, TIK-5, Ortuer no
[IPAKTUYECKOMY I1K-7 [IPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro 6
4 NoHHoe IToaroroBka k 1 [1K-4, T1K-5, Kontponbnas
JIETUPOBAHUE KOHTPOJIBHOU paboTe I1K-7 pabota
MOJIyITPOBOJHHUKOB IloaroroBka k 1 IIK-4, IIK-5, TectupoBanue
TECTUPOBAHUIO I1K-7
Hanmcanwne oTdera 110 3 T1IK-4, TIK-5, Otuet no
MPaKTUYECKOMY I1K-7 MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHITHIO
(cemunHapy)
Hroro 5
9
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5 NonHoe u IloaroroBka k 1 IIK-4, IIK-5, KonTposbnas
IUTa3MOXUMHUYECKOE |KOHTPOJIBHOM padoTte [1K-7 pabota
TPaBJICHUE MUKPO- U |[ToAroTOBKA K 4 [1K-4, IIK-5, JlaGopaTopHas
HAaHOCTPYKTYpP naboparopHoii pabore, ITK-7 pabora
HarmucaHue oT4era
IloaroroBka k 1 IIK-4, IIK-5, TectupoBanue
TECTUPOBAHUIO I1K-7
Hanmcanwne oTyera 1o 1 IIK-4, IIK-5, Ortuet 1o
[IPAKTUYECKOMY I1K-7 [IPAKTUYECKOMY
3aHSTHIO (CEMUHApPY) 3aHATHUIO
(cemuHapy)
Hroro 7
6 OcaxaeHne IloaroroBka k 1 IIK-4, IIK-5, KontponbHas
METAJLIIOB U KOHTPOJILHOH paboTe I1K-7 pabota
AUBIIEKTPUKOB. [ToaroroBka k 4 [TK-4, TIK-5, Jlaboparopuas
I1nanapusanus naboparopHoit padore, [1K-7 pabota
penbeda HalKMCaHue OTYEeTa
IloaroroBka k 1 T1IK-4, TIK-5, TectupoBanue
TECTUPOBAHUIO I1K-7
Htoro 6
7 Texnonoruueckue |IloaroroBka k 1 IIK-4, IIK-5, KonTposbnas
MapUIPyThI KOHTPOJBHOH paboTte [1K-7 pabota
HU3TOTOBJICHHS [Toaroroska k 8 [1K-4, TIK-5, JlaGopaTopHas
kpemuuesbix UC nabopatopHoii pabore, ITK-7 pabora
HamucaHue oT4era
IToaroroBka k 1 IIK-4, IIK-5, TectupoBanue
TECTUPOBAHUIO ITK-7
Hanmcanune oTyera 1o 1 IIK-4, IIK-5, Ortuet 1o
[IPAKTUYECKOMY I1K-7 IIPAKTUYECKOMY
3aHSTHIO (CEMUHApY) 3aHATHUIO
(cemuHapy)
Hroro 11
Hroro 3a cemectp 40
[loaroroBka u craua 36 OK3aMeH
JK3aMeHa
Hroro 76

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLIUILINHBI, U BUOB

3aHATUH
Buapl yaeOHOI AesTENBHOCTH
dopmupyembie
Jlek. | IIpak. | JIa6. | Cam. DopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pab. | pab.
[1K-4 + + + +  |KonTponpHas padora, JlabopatopHas padora,
OTyeT Mo MPaKTUYECKOMY 3aHATHIO (CEMUHAPY),
TectupoBanue, Jk3aMeH
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[1K-5 + + + +  |KontponwsHas pabora, JlabopaTopHas pabora,
OTyeT Mo NPaKTUYECKOMY 3aHATHIO (CEMUHAPY),
TectupoBanue, Jxk3ameH

ITK-7 + + + +  |KontponwsHas pabora, JlabopaTopHas padorta,
OT4YeT Mo MPaKTUIECKOMY 3aHATHIO (CEMUHAPY),
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onleHkH U1t GOpPM KOHTPOJISt IPECTABICHBI B Ta0uie 6.1.
Tabnuna 6.1 — bambHbIE OLIEHKH

o . MaxkcuMalILHBIN
MakcumanbHbBII MakcumanbHbIi
OaJt 3a epuo. Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y1o0 KT ¢ OaJLy 3a epuo.
mexnay 2KT u Ha CEeMEeCTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
KonTponbnas pabota 10 10 10 30
Jlaboparopnas pabota 0 0 16 16
TectupoBaHue 0 0 10 10
OT4eT 1o NpaKTU4ECKOMY 5 5 4 14
3aHATHUIO (CEMUHApY)
DK3aMeH 30
HToro MakcumyM 3a 15 15 40 100
nepuos
Hapacratomum ntorom 15 30 70 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoOB B OLIEHKH 3a TEKYIIUH KOHTPOJIb IIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha aTy TEKyIIero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaitoB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OT MakcUMaNbHOI cyMMBI OaiioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaitoB Ha naty TK

6.3. [lepecuer cyMMbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajjaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CTAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)
4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammoB F (meynoBrnerBoputeabHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. TexHosorus KpeMHUEBOM HaHOAIEKTpOHUKH [TekcT] : yuebnoe nocodue / T. U. Jlanununa, B.
A. Karazeii, E. B. Anumienko ; MunucrepctBo oopa3zoBanus U Hayku Poccuiickoit deneparuu, Tomckuit
rOCYyapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PAAUOIIEKTPOHUKH. - 2-€ u3f. - Tomck : TYCVYP,
2015. - 319 c. (Hanmuuue B 6mdmmorexke TYCVYP - 29 3k3.).

2. Texunonmoruss CBUC: yuebnoe mocodue / T.U.[Janununa, B.A.Karaneit , ®enepanbaoe
areHTCTBO Mo o0pa3oBaHUIO, TOMCKUN TOCYIapCTBEHHBIH YHUBEPCHUTET CUCTEM YIPAaBICHUS U
paauosnexktponuku, Kadenpa ¢puznyeckoii snexrponuku. - Tomck : TYCVYP, 2007. - 287 c. (Hanuuue B
ouommorexke TYCVYP - 48 3k3.).

3. IIponecchl MUKpPO- 1 HAHOTEXHOJIOTHH : yueOHoe nocobue 1t By30B / T. W. lanununa [u np.] ;
denepanbHOE areHTCTBO MO 00pa3zoBaHuio, TOMCKUH rocyqapCTBEHHBIH YHHUBEPCHUTET CHCTEM
ynpasieHus u paanodnekTpoHuku (Tomck). - Tomck : TYCVYP, 2005. - 316 c. (Hanuuue B OubInOTEKE
TYCVYP - 99 3k3.).

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. TexHOJIOTUS, KOHCTPYKLUHU U METOJABl MOJEIHPOBAHUS KPEMHHUEBBIX HHTETpPaibHBIX
MHKpocXxeM: yueOHoe mocobue s By3oB: B 2 4. / [log pea. FO.A. Yannsiruna. — M.: BUHOM.
Jlabopatopust 3Hanuit, 2010. / Y. 1: TexHomOorm4eckue MpouEeCcChl M3TOTOBJICHHUS KPEMHHUEBBIX
WHTETpalbHBIX cxeM u ux moxaenupoBanue / M.A.Kopones, T.IO.Kpynkuna, M.A.PeBeneBa. — M.:
BMHOM. Jla6oparopus 3nanmii, 2010. — 397 c. (Hanuuue B 6nbauorexke TYCVYP - 10 5k3.).

2. TexHonoTHUs, KOHCTPYKIUU U METOABl MOJEIUPOBAHUS KPEMHUEBBIX HHTErpalbHBIX
MHKpocxeM: yueOHoe mocobue s By3oB: B 2 4. / [log pea. FO.A. Yannsiruna. — M.: BUHOM.
Jlaboparopus 3Hanwmii, 2012. / Y. 2: DneMeHTs ¥ MapuIpyThl U3roTOBJICHUS KpeMHUEBBIX IC 1 MeTobI
ux mMatematuueckoro moaenupoBanus / M.A.Kopones [u ap.]. — M.: BUHOM. Jlabopatopus 3HaHUM,
2012. — 423 c. (mamuuue B 6unbmuotexe TYCVYP - 35 5k3.).

3. KoHCTpyKTOpPCKO-TEXHOJIOTHYECKOE 00ECIIeUeHHE MTPOU3BOACTBA U3ACIUN MUKPOIIEKTPOHUKU
U MUKPOCHCTEMHOMW TeXHHKU: yueOHoe mocobue / M. ®@. Napumnos, 0. C. Kuauk - 2023. 148 c.
[DnexTponHsIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/10862.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. TexHonoOrMsi KPEMHUEBON HAHOZJIEKTPOHUKH: YUEeOHO-METOANYECKOE TOCOOHE IO ayAUTOPHBIM
MPAKTHYECKUM 3aHATHAM H caMmocTosiTenbHol padore / U. A. Ynucroenosa, T. W. anununa - 2018. 61 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/7944.

2. TexHONOTHS KPEMHHEBON HAHOAJIEKTPOHUKHU: MeTOaMYECKUe yKa3aHUs 1O BBITOJIHECHHIO
1abopaTOpHBIX padoOT /I CTYJEHTOB TeXHUUecKuX By30B / 1. A. Uucroenosa, M. @. 'apumnos - 2026. 68
c. [DnexTponnsiit pecypc|: — Pexum gocryna: https://edu.tusur.ru/publications/11339.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsI JIUIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/IOB

Y4ebHO-MeToAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
13 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIeHHSIMU OTIOPHO-IBUTATEIbLHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
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U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipy M3ydeHWU AMCUUILIMHBI PEKOMEHAYETCS 00pamaTrhCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJI Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

JlabopaTopus (U3HKU KOHIEHCHUPOBAHHOI'O COCTOSIHUS M MaTE€pPUATIOB AJIEKTPOHHONH TEXHUKH:
yueOHass ayauTOpHUs AJS NMPOBEICHUSA 3aHATUN NMPAKTUUECKOTO THUIA, yueOHas ayIuTOpHUs I
MIPOBEICHUS 3aHATHIA 1a0OPaTOPHOTO TUMA, yUeOHAs ay TUTOPUS Il IPOBEICHUS 3aHATUIH CEeMUHAPCKOTO
TUNA, IOMEIICHHUE JJI1 KypCOBOT'O MPOEKTUPOBAHUS (BBIIIOJHEHUSI KypPCOBBIX padoT), HOMEILIEHUE IS
MPOBEJICHUS I'PYNIOBBIX M MHIWBUYyAIbHBIX KOHCYJIbTAIMH, MOMEIICHNUE I IPOBEACHUS TEKYIIETO
KOHTPOJISL M IpOMEXyTouHOM arrectanun; 634034, Tomckas ob6nactb, r. Tomck, Bepmmnuna ynuna, 1.
74, 119 ayn.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- JlaGopatopuble MakeThl: «TemmepaTypHble CBOWCTBAa (EPpPOMArHUTHBIX MaTEPHATIOBY,
«TemneparypHble CBOWCTBA MPOBOISIINX MaTepUaIoBy, «O0beMHOE U OBEPXHOCTHOE COMPOTHBIICHUE
M30JISIIMOHHBIX MaTepuanoBy, «IIpoboit TonkomaeHouHbIx KoHAeHcaTopoB (TIIK)», «TemnepatypHas
3aBUCHUMOCTb ITPOBOAMMOCTH JUABJIEKTPUKOBY», «DOTOIIEKTPUUECKUE CBOMCTBA MOJYIPOBOJHUKOBBIX
MaTtepuaioBy, «OnpeneneHue MUPUHBI 3aIIPEIIEHHON 30HbI TOJIYIIPOBOAHUKOBY, «OIIpeieeHue TepMo-
3/1C nonynpoBoAHUKOBY, «IpdexT Xomna», «dpdekt IlenpTher.

- JlaGopaTopHoe obopynoBanue u npudopsl: namepurens E7-8 (2 mr.), Bonpt™MeTp B7-22A (5 mt.),
amnepmetp ®@-195, M-253 (2 mT.), HICTOYHUK NOCTOSHHOTO TOKa b5-47, sanexrpomerp B72-42,
mynsTUMeETp B7-22A (2 mt.), usmeputens ummurtanca E7-20, repaommerp E6-13, neus naboparopnas (2
mt.), npudop s uccnenosanus npodos TIIK, nabopatopusiit creny CPII-5 (2 wT.), BonsT™MeTp B7-26,
BosibT™METp HuppoBoit ®4214, Bonsrmerp D238,

HCTOYHUK MTOCTOSIHHOTO ToKa b5-47, n3mepurens nMmmurtanca E7-20;

- KomnbrotepHbie 1abopatopHbie paboThI (4 1IT.);

- Kommerotep Intel(R) Core (TM)2 CPU (4 mirt.);

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Free Pascal;

- LibreOffice;

- Microsoft Visual Studio 2010;

- PDF-XChange Viewer;

- PTC Mathcad 13, 14;

- Windows XP;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYyeOHas aynutopusi: yueOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THUIIA, yueOHas
ayIUTOPHUS JJIs TPOBEACHUS 3aHsATHH JabopaTtopHoro tuna; 634034, Tomckas obnacte, . ToMmck,
Bepmununa ynuua, 1. 74, 124 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Komnerorep Intel(R) Core (TM)2 CPU (13 mit.);

- [TpoexTop Beng;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;
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- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7;

- PDF-XChange Viewer;

- PascalABC;

- Bupryanbnas nabopatopHas pabora «lMccinemoBaHume NHMHAMHYECKUX XapaKTEPUCTHK
KaHTUJIEBEPAy;

- BuptyanbsHas naboparopHas padota «lccnenoBanre KOHCTPYKLIHUN U XapaKTEPUCTUK CTPYHHOTO
aKceJIepoMeTpay;

- Bupryansnas maboparopnas pabora «lccrnenoBanre MeX3IEMEHTHON IIEICBONW H3OJSIUUA B
KPEMHHUEBOI HaHORJIEKTPOHUKEY;

- BuprtyansHasa nabopatopHas pabora «VccienoBaHue mpoueccoB TPaBICHUS MUKPO- U
HaHOCTPYKTYpP»;

- Bupryanbnas naboparopnas pabora «MccnegoBanue npoieccoB popmupoBanus T-o6pa3zHOTO
3aTtBopa p-HEMT Tpansucropay;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOpUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 107 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnucanue UMeEroIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHoH nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPENOaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMpH MOMOIIHM BUACOYBEIUUHUTENEH a9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIILHON CUCTEMbI OOYUYCHUS IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OI[EHO'—IHBIE MaTepuajJbl U METOANYCCKUE PEKOMECHIAIIUH IO OPraHM3allui U3Yy4YCHUS
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JTUCIUTIINHDBI

9.1. Coanep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUYHOI aTTecTalNu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HagBaiﬁi}fﬁ;ﬁ;ﬁﬁ (rem) igﬁﬁggggfﬁf ®opmbl kKoHTpoItst | OueHounbie MaTepuaisl (OM)
1 Tennenuus pa3BUTHUS [TK-4, T1IK-7 KonTponbsHas [IpumepHsIil nEpeYEHb
COBPEMEHHON KPEMHUEBOM pabota BAapUAHTOB (3aJjaHUI)
TEXHOJIOTMH MUKPO- U KOHTPOJIBHBIX PaboT
HaHOJJICKTPOHHKH TecTtupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
2 CyOMuKpoHHAast [1K-4, T1K-5, KonTponbsHas [IpumepHsIil nEpeyeHb
doronmurorpadus [IK-7 pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
MIPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
3 IlydkoBbI€ METO/IbI [1K-4, T1K-5, KontponbHas [IpuMepHbIii IEpeUeHb
auTorpadun I1K-7 pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
Otuer no TeMbl NpakTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
4 MonHoe nerupoBaHue [1K-4, TIK-5, Kontpoinbhas [IpumepHsIil nEpeYEHb
MOJIYTIPOBOIHUKOB [IK-7 pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PaboOT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
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5 Nonnoe u mnazmoxumuueckoe |[1K-4, I[1K-5, KoHntposbHas [IpumepHBIil nepeyeHb
TpPaBJICHUE MUKPO- U [IK-7 pabota BAapUAHTOB (3aJaHUI)
HAHOCTPYKTYD KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
6 OcaxeHrue MeTaJlJIoB U [1IK-4, TIK-5, KonTponbnas IIpuMepHBIil IepeyeHb
nuanekTpukoB. [Inanapuzanus | [1K-7 pabota BApUAHTOB (3aJaHUI)
penbeda KOHTPOJIbHBIX padoT
JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
7 Texnonornueckue mapumpytsl |I1K-4, I1K-5, KoHTtponbHas [IpuMmepHBIil nepeueHb
uzroronieHust kpemuueBbix UC |I1K-7 pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
Otuer 1o TeMbl NpaKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)

Hlxana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JAUCLUIIIIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIe YMEHUH UITN HABBIKOB HIIN
CYMMBI 0aJI0B 3HaHUS YaCTUYHO ¢dparMeHTapHble
OCBOEHHOE IIPUMEHEHHE
yMEHHE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Yro npencrapiser coOoii MpOSIMPOBAHHBIN MPOOET HOHOB B TBEPIOM Telie?
a) MOJIHBIN MyTh HOHA;
0) MpOEKIIUs MOJIHOTO IMMyTH Ha HANPaBJICHUE NIEPBOHAYAIBLHOTO IBUKCHHS HOHA (HAIIpaBJICHUE
X);
B) MPOEKIIUs IIYyTH HA HAMPABJICHUE V;
r) OOKOBOE pacCesHUS.
2. I'myOuHa 3aneranus p-n nepexoia ¢ yBEJIMYCHUEM JI03bI O0TyUCHUS:
a) He U3MeHseTcs; 0) BO3pacTaeT; B) yMEHBINAETCS I') CHadajla YMCHBIIACTCS, 3aTeM
YBEIINYUBACTCS.
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3. 'myOuna 3aneraHusi p-n mepexojia ¢ yBeJIM4CHUEM SYHEPTHHA HOHOB!
a) He M3MeHseTCs; 0) BO3pacTaeT; B) CHayajga yBEJIMYUBACTCS, 3aTEM YMEHBINAETCS ; T)

YMEHBIIAeTCSI.
4. [lpu HU3KOTEMIIEPATYPHOM OTKHUI€ paJHAlMOHHBIX JAe(EKTOB IIyOWHA 3ajeraHus p-n
nepexoa:
a) He M3MeHseTcs; 0) YBEIUUMBACTCS; B) YMEHBIIACTCS; T'). CHavYaja YMEHbIIAETCS, 3aTeM
YBEINIUBACTCS.

5. Cdepuueckas abeppariusi 00yCIOBIICHA:
a) nercTBueM (POKYyCHPYIOUIETO MOJs JIMH3BI, 0) pa30OpoCcoOM CKOPOCTEH DJIEKTPOHOB; B)
nudpakiueit; T) TeMepaTypoi MoaT0KKH

6. Xpomaruueckas abeppaiusi 00yCcIoBIeHa:
a) geiictBueM (OKYCHPYIOMIETO IMOJsA JUH3; 0) pa3OpocoM CKOPOCTEHl JJIEKTPOHOB; B)
nudpakiueit; T) TeMepaTypoi moaT0KKH

7. Jnst uaeanbHOro U30TPOMHOIO TPABJIEHUS MOKAa3aTeNlb aHU30TPOIHNH:
a) paseH 1; 0) 6omnpmie 1; B) menbmie 1; r) pasen 100.

8. Ilma3sMoXuMUYeCcKoe TpaBJICHUE ABISIETCA PE3yJIbTaTOM. ..
a) pU3NYECKOro pacrbUICHHS B YCIOBUSAX Ia30BOTO pa3psia HOHAMU MHEPTHBIX Ta30B;
0) TpaBieHuss XAU B yCIIOBUSAX BO3JEHCTBUS IIA3MBbI;
B) GU3NYECKOTO pacHblICHUS] HOHAMU MHEPTHBIX Ta30B B YCIOBUSAX BHICOKOTO BaKyyMa;
r) (u3muecKoro pacrnbuUIeHUs HOHAMH HHEPTHOT'O T'a3a B IJIa3Me.

9. Ilouemy pa3pemarolmias CIIOCOOHOCTh AJIEKTPOHHO-JIYYEBOW JUTOTpadUM BHINIE, YeM
ONTHYECKOU doTomuTorpadun?
a) DHEPrus AIEKTPOHOB MEHBIIIE, YeM dHEPTHUs (DOTOHOB;
0) IUITMHA BOJHBI U3JIYyUYEHHS JI1 YCKOPEHHBIX 2JICKTPOHOB MEHbIE, YEM JJIMHA BOJIHBI Y O-
U3ITyYEHUS;
B) JJTMHA BOJIHBI [ YCKOPEHHBIX 3JIEKTPOHOB OOJIbIIIE, YEM JUTMHA BOJIHBI Y O-U3TyUYeHus;
T') SHEPTHUs MJIEKTPOHOB OOJIbIIE, YeM dHEPrusi (POTOHOB.

10. Yka3aTrh npu4uHy, MO KOTOPOH IJIs MOHHOW MMIUIAHTAIIMK OOpa HCIOJB3YIOT TSIXKEIbIE

MOJIEKYJIBI, CoJIepKaIue 0op...
a) yBEJIMUYEHUE DHEPTrUU HMOHOB Oopa; 0) yBeIHWYEHHUE Xp-N; B) YMEHBIICHUE Xp-Nn; T)
YMEHbIIIEHNE YHEPTHH HOHOB Oopa.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

1. OGnactu MpUMEHEHHUS UMILIAHTALIUN
2. Yewm ompenensieTcst BpeMs SKCIIOHHUPOBAHUS MPHU AIIEKTPOHHO-ITy4eBOM JIUTOrpaduun?
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11.
12.
13.
14.

15.
16.

17.

18.

19.
20.
21.

22.
23.
24.
25.

CyOmukponHas poromurorpadus

Mogens [1XT. Bausgaue Temnepatrypbl HOAJI0KKH HA TPOLIECC TPABICHUS

KananupoBanne noHOB

CuHTEe3 MaTepHaoB C MOMOIILI0 HOHHON UMIUIAHTAH (OKCUIbI, CUITUIIUIbI )

Paspemaroniast cmocoOHOCTh 3JEKTPOHHO-TY4eBOU JTUTOTpadun

Cyxoe tpaBinenue: mnazmennoe (IIXW u PUJI) m monHo-nmyuykoBoe TpaBieHUEe. TUIBI H
0COOEHHOCTH IPOLIECCOB

[IpoGeru NOHOB B TBEPBIX TENAX

DIJIEKTPOHHO-ONTHYECKas cuctema DJIY

CyOMUKpOHHas MPOSKIUOHHAs (poTonuTorpadus

MexaHu3Mbl JHEPreTUYECKUX MOTEPh IPU HOHHOM JIETUPOBAHUU

Mexanu3mbl HOHHOTO TpaBieHus. [lapameTpol

Texuomorus GopMHUPOBAHUS CTPYKTYP «KPEMHHH Ha H30JATOpPE» C MOMOIIbIO MOHHOU
UMIUTAHTalUU

dopmHUpoBaHUE TEKTPOHHBIX JIy4ei CyOMUKPOHHBIX pa3MepOB

YeMm ompepenseTcs AJMHA BOJIHBI SKCIOHUPYIOIMIETO H3JIYyUY€HHUS B 3JIEKTPOHHO-TYy4EBOM
nutorpapun?

Bnusinue nmonepedHol COCTaBISIONIENH TEMIOBOM CKOPOCTH 3JIEKTPOHOB Ha pa3peliarollyro
CITOCOOHOCTH AJIEKTPOHHOU JTUTOrpadun

Papnanmonnsie aedextrel. OOpa3zoBanue amopdHoi (aspl. Mcnonb3oBaHue pagualimOHHBIX
ne(EeKTOB Ha TPAKTUKE

bricTpeiif Tepmudeckuii oTRUT. O0IaCTH TPUMEHEHUS

XapakTepUCTUKH METO/I0B TpaBleHUs ((KUAKOCTHOE, HIOHHOE, TNIa3MOXUMHYECKOE)
Pacnipenenenue BHEIpEHHOM MPUMECH 1O TIyOHMHE TPU MOHHOW nMIuianTanuu. OOpa3oBaHue p-
n nepexojaa

MeTo1pI UMITYJIBCHOTO OT/KHTa

B3anmopaeiicTBre 3JIEKTPOHOB € PE3UCTOM. JHEpPreTUIecKue norepu. Paccessnue 3eKTpoOHOB
Cnioco06s1 hopMupoBaHUS CyNepMENTKO3IETAIOIINX P-N TIEPEXOI0B

Yemy paBHa CENEKTUBHOCThH TPABJICHUS, €CIU CKOPOCTh TpaBieHus (GoTope3ucTa B JiBa pasa
00JIbIlIe CKOPOCTH TPABJICHHUS TOAJIOKKH?

9.1.3. IIlpuMepHbIii NepedyeHb BAPHUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. Bapuanr 1

1. Kak nomxyyaercst pucyHOK IIpH nocsieoBarensHoi DJIJI.

2. Kakum 00pa3oM s 3IEKTPOHHOM MyHIKK 00€CTIeYUTh Majoe 3HAaUeHUE yIila CXOXKICHHS a
(ans ymeHblieHus abeppanuil) mpu noctatodHoil Imax? PaccMoTpers 3TOT Bompoc
TEOPETUYECKH U IPAKTHUYECKH.

3. IlpenctaBuTh MEXaHU3MBl PAacCEsHUS IydKa 3JIEKTPOHOB IPU AJIEKTPOHHO-IYyYEBOM
HKCIIOHUPOBAHUH.

. Bapuanr 2

1. Iloka3aTh Ha pUCYHKE BOSHUKHOBEHHE cheprudeckoit abeppauuu B DJIY.

2. Kak u3MeHHUTCs TOK Ha o0pa3el Mpu yMEHBIIEHUH TUaMeTpa 3JIeKTpoHHOoro nsatHa ¢ 10 1o
0,1 mxM, eciiu ipu quamerpe nsaTHa 10 MkM Tok octasisieT 10-5 A?

3. PaccMoTpeTh NpUUrHBI BOZHUKHOBEHUS pa30poca 3HEPruil 3JeKTPOHOB B 3JICKTPOHHOM JIyye.
Kakum oOpazom pa3dpoc sHEpruii 3JIeKTPOHOB OTPaHUYMBACT MUHUMAIBHBIA pa3Mep MsATHA
AJIEKTPOHHOTO JIy4ya Ha MUIICHU?

Bapuanr 3

1. IToxa3aTh Ha PUCYHKE yroJl CXOJUMOCTH U MOJI0KEHHE KPOCCOBEPA B 3JIEKTPOHHO-JIy4EBOI
YCTaHOBKE.

2. U3menenue 3Q(GeKTUBHBIX YHEPTETHUYECKUX MOTeph omn riayoune. [lokasaTe momoxeHue
XapaKTEPHBIX TOYEK.

3. ITo3uTUBHBIN 1 HEraTUBHBIN 2P PEKTHI PH ITEKTPOHHO-TYUEBOM 3KCIIOHUPOBAHUH.

Bapuanr 4
1. Onpenenuts napaMeTpbl, KOTOPbIE OYIYT ONpPEeATh BpeMsi HOHHON UMITJIaHTAIuH?
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2. OOBACHHUTH XapaKTep pacupeaecHUs] TPUMECH TIPU HOHHON UMIUTAaHTAIIH.

3. Yto takoe ToueuHble AedeKkTh? PaccuWTaTh KOHUIEHTpANUIO 3THX AePEKTOB NPH
OoMOapaupoOBKE MUIIEHW M3 KPpeMHHs HMoHamu O6opa ¢ goszou 10713 cm”-2. Ecm=15 3B.
SAnepHble moTepy COCTABIAIOT 16 K9B/MKM.

5. Bapuant 5
1. Yto Takoe n03a o0mydeHus ?
2. 3a4eM UCIOJIb3yeTCs] UMIUTAHTAIMS HOHOB 00pa pa3InyHbIX Macc?
3. IlpencraButh NMpoduIN KOHIICHTPAIIMHN aKIIENTOPHON MPUMECH, BBEICHHOW MMIUTAHTAIMEH B
MOJYIIPOBOJAHUK C UCXOJHOW KOHLIEHTpamuei N=const, Ipu CO3JaHUU P-n MEPEX0Ja HOHAMU
HHU3KOW SHEPrUH; N-p-n CTPYKTYPbl HOHAMH BBICOKOW SHEPTUHU, P-N MEPEX0Ja ¢ MOCTOSHHOU
KOHIICHTpaIiel MPUMECH B JISTUPOBAHHOMN 00JIaCTH MOHAMH Pa3HBIX IHEPTHUH.

6. Bapuant 6
1. laTh OHATHE TIOJHOTO U MIPOCIIMPOBAHHOTO MTPOOETOB.
2. CriocoOslI yripaBiaeHUs Xp-n IPH HOHHON UMIUTaHTAI|H.
3. TexHoNOrWs 3aroHKH MPUMECHU NMPU MOHHON uMMIUTaHTanmuu. Ha 4To Biuser GokoBoe
paccesiHue HOHOB?

9.1.4. TeMbl NPAKTUYECKUX 3aHATHI

. CybmukponHas ¢poromutorpadpust

. DIEKTPOHHO-TTy4YeBast TUTOTpadus

. Nonnas ummmanranus B rexuosorun CbBUC

. loHHO-TTy4eBO€ TpaBIeHUE MUKPO- U HAHOCTPYKTYP
. Mapupyt nzrorosnenust CbUC

AW =

9.1.5. TembI J1a00paTOPHBIX PadoT

. MccnenoBanue nporeccoB TpaBlIeHUsI MUKPO- U HAHOCTPYKTYP

. MccnenoBanne MeX37IEMEHTHOM 111€JIEBOI M30JISLMU B KPEMHUEBOW HAHOAJIEKTPOHUKE

. Mccnenosanue nporecco ¢popmupoBanus T-obpazHoro 3atBopa p-HEMT Tpansucrtopa
. Meronbl popMupoBaHUS MUKPO- U HAHOCTPYKTYP

A WN —

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaita He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJEPKAILUMHU
HAy4YHO-IONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHalbl, IOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIU NPOCMOTP MaTepuana OCYLIECTBISIUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAECISAs OCHOBHBIC UJEU; HA OCHOBAaHUHU
N3YyUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HA4YCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepuaa;

— OCMBICIIMBAWTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
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TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBaceTCs
JocTymHas popMa MpeJoCTaBICHUS OTBETOB HA 33aJJaHMUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYCHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdopmanuu B Gopmax,
aIaNITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbS H BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMHU ONIOPHO-IBUTaTEIbHOI0 anmnapara:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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