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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. lenpt0 OCBOCHHUS AUCHUIIIMHBI SBISETCA HM3yUY€HHUE CTYJEHTAaMU OCHOBHBIX (DH3UKO-
XUMHYECKUX SIBJICHUH, JISKAIINX B OCHOBE METO/I0B, SABJISIONIMXCS 0a30BBIMU B COBPEMEHHON MUKpPO- U
HAaHOTEXHOJOTHHU, NpUOOpeTeHHe 3HAHUH MO COBPEMEHHOMY COCTOSHHIO U NEpPCHEKTUBHBIX
HaIpaBJIEHUAX PAa3BUTHS MUKPO- U HAHOIJIEKTPOHHUKHU, UX IJIEMEHTHOH 0a3bl, GU3MUYECKUM OCHOBAM
(YHKIIMOHMPOBAHUS TPUOOPOB MUKPO- U HAHOIJIEKTPOHUKH.

1.2. 3agauy AUCHUILIUHBI

1. dopMupoBaHHEe HaBHIKOB MPOBEACHUS TEPMOJIMHAMUUYECKHX M KHHETHYECKUX pPacueTOB
TEXHOJIOTHYECKUX MPOIECCOB.

2. ¢dopMHupOBaHKE 3HAHUN B 00JaCTH CIIOCOOOB HAHECEHUs, YIAAJCHUS U MOIUGHUIIUPOBAHUS
BeIlleCTBAa HA MUKPO- M HAHOYPOBHE, HUCIIOJb3yEMBIX NMPH CO3JaHUH KOMIIOHEHTOB TBEPIOTEIbHOMN
AJIEKTPOHUKHU M WHTETPATBHBIX CXEM.

3. u3yuenue 0a30BBIX MPOIECCOB U OOOPYIOBAaHUsS, MCIHOJb3YEMBIX B TPaAUIIMOHHOMU
MHUKPOTEXHOJIOTHH, a TAK)XE CHEIUPUICCKUX MPOILECCOB, MO3BOJISIOMUX (HOPMHPOBATH CTPYKTYPHI Ha
MOJICKYJISIPHOM YPOBHE M OCHOBAHHBIC Ha CIIOCOOHOCTH K CaMOOpTaHW3aIHNHU, CEICKTHBHOCTH,
AQHU30TPOITHH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Hnnexc quciumumnasl: b1.B.J1B.01.02.11.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
NHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-6. Cniocoben
BBITIOJIHATH pa0OTHI IO
TEXHOJIOTHYECKON
MOATrOTOBKE
MPOU3BOACTBA
MAaTEpHAJIOB U U3IEIINI
AIEKTPOHHOW TEXHHUKHU

I1K-6.1. 3Haer
TEXHOJIOTMYECKHE OCHOBBI
IIPOM3BOJICTBA MAaTEPUAIIOB U
W3JIeIIUI DIIEKTPOHHOM
TEXHUKHU

3HaTh (PU3UKO-XUMHUUECKHE U
TE€XHOJIOTMYECKHE OCHOBBI IPOLIECCOB
IIPOU3BOJCTBA U3JIEIIUN MUKPO- U
HaHOXJIEKTPOHUKH, TUIIOBBIE
TEXHOJIOTMYECKHUE IIPOLECCHI UX
W3TOTOBJICHUS; IPUHIUIIBI OPTaHU3aLUN
0a30BbIX TEXHOJIOTMYECKHUX IIPOLIECCOB
CO3J1aHUsI KOMIIOHEHTOB MUKPO- U
HaHORJIEKTPOHUKH

IIK-6.2. YMeeT BBIIOIHSTE
OTJIEJIbHEIEC TEXHOJIOTHYECKHE
OTIEPAIIMH 110 TTPOU3BOICTBY
MaTepHaJIOB U 31U
AJIEKTPOHHOU TEXHUKHU

YMEET BBIMIOJIHATH OT/IEIbHbIE
TEXHOJOTMYECKHE OIepaluu Mo
MIPOU3BOJICTBY U3/ETIUIl MUKPO- U
HAHO3JIEKTPOHUKHU

IIK-6.3. Bnaneer HaBBIKaMU
IIOCTPOEHHUS
TE€XHOJIOTMYECKUX MapLIpyTOB
W3TOTOBJICHHSI MAaTEPUAIIOB U
U3JIEeIIUHU DIIEKTPOHHON
TEXHUKHU

BJIaJIeeT HaBbIKAMU Pa3paboTKH
TEXHOJIOTMYECKUX MapLIPyTOB U3rOTOBJICHUS
MaTEpUAJIOB U U3JEIUN Ul CO3JaHUU
AJIEMEHTHOM 0a3bl MUKPO- U
HAHO3JIEKTPOHUKH

[TK-7. Cnocoben
OpraHU30BBIBAThH
METPOJIOTHUECKOE
obecrieueHue
MIPOU3BOICTBA
MAaTEpHAJIOB U 31N
AIEKTPOHHOW TEXHUKHU

IIK-7.1. 3HaeT OCHOBHEIC
CTaHJAPTHI 1O
METPOJIOTHYECKOMY
00€eCICUCHHIO H3ICIINI
AIEKTPOHHOU TEXHHUKHU

3HATh OCHOBHBIE CTAHIAAPTHI IO
METPOJIOTMYECKOMY 00€CTIEUEHUIO 3NN
MUKpPO- ¥ HAHODJIEKTPOHUKU

[1K-7.2. YMmeeT npoBOAUTH
HU3MEPEHHs B COOTBETCTBUH CO
CTaHJapTaMHu

yMeeT BBIOMPATh ONTUMAJIbHBIE
TEXHOJIOTMYECKHUE TIPOIIECCHI, MX
MOCJIeI0BATEIILHOCTH, 000pY0BaHUE U
KOHTPOJIbHO-U3MEPUTEIILHBIE OTIepalliN TS
MIPOM3BOICTBA U3JICTTUN MUKPO- U
HaHORJICKTPOHUKH

IIK-7.3. Bnaneetr HaBBIKAaMU
paboThl HA CTAHAPTHOM
U3MEPUTEIEHOM
00opyaoBaHUU

BJI1aJ€CT HABbIKAMH pa6OTBI Ha CTAaHAApTHOM
HU3MCPUTCIIBHOM 060py,[[0BaHI/II/I HJI
pcam3aniui COBPEMCHHBIX CII0C000B
HAaHCCCHUS, YAAJICHUSA U MOI[I/I(I)I/II_II/IPOBaHI/ISI
MaTCpraJIOB IIPU CO3AaHUN 3JICMEHTHOM 0a3bl
MHKPO- 1 HAHOJJICKTPOHHUKHN
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[1K-9. Cnocoben
MIPUMEHEHUIO
COBPEMEHHBIX
TEXHOJIOTHYECKUX
IIPOLIECCOB U
TEXHOJIOTMYECKOI0
000py10BaHMs HA
ATanax pa3padoTKu u
MPOU3BOJICTBA U3AECITUIN
MUKPOIJIEKTPOHUKHU U
TBEPAOTEIIBLHOMN
AIEKTPOHUKHU

[1K-9.1. 3naet ocHOBHOE
TEXHOJIOTHYECKOE
00opyI0BaHuE ISt
MPOU3BOJICTBA U3AECITUI
AIEKTPOHHOU TEXHHUKHU

3HAaTh OCHOBHOE TEXHOJOTUYECKOE
00opya0BaHKE AJi IPOU3BOJCTBA U3AEIUN
MUKPO- ¥ HAHOSJIEKTPOHUKU

IIK-9.2. YMmeer
000CHOBBIBATH BHIOOD
TEXHOJIOTHYECKOT0 TpoIecca
1 000pyIOBaHUS JJISl €TO
peanu3anuu

yMeeT BBIOMPATh ONTUMAJIbHBIE
TEXHOJIOTHYECKHUE TIPOIIECCHI, MX
MOCJIEI0BATEIILHOCTH, 000pY0BaHUE U
KOHTPOJIbHO-U3MEPUTEIILHBIE OTIepalliN TSt
MIPOM3BOICTBA U3JICTTUN MUKPO- U
HaHORJICKTPOHUKH

I1K-9.3. Bnaneer HaBBIKaMU
MPAKTHYECKON pabOTHI Ha
TEXHOJIOTHYCCKOM
000opyaoBaHUU

BJIaZICCT HABbIKAMU pCajin3alilin
COBPCMCHHBIX CII0CO00B HaHCCCHUA,
YAAJICHUA U MOI[I/I(I)I/II_[I/IpOBaHI/I}I MaTepuajIoB
Ipu CO3AaHNHN 3JICMEHTHOM 0a3bl MHKPO- U
HAHOJ3JICKTPOHUKH

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
o Bcero Cemectpsl
Bunbl yueOHOM qesTeIbHOCTH
4acoB |6 ceMecTp|7 ceMecTp

KonTakTHas aynuTopHasi padoTa 00y4yaromuxcs ¢ 80 62 18
npemnojasareJjieM, Bcero
JIek1IMOHHBIE 3aHATUSA 34 34
IIpakTHueckue 3aHATHS 28 28
KypcoBoii nmpoekT 18 18
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 64 10 54
BHEayIUTOPHasA padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
IToaroroBka Kk TECTUPOBAHUIO 0 0
Harmmcanne oT4yeTa mo mpakTHYeCKOMY 3aHATHIO (CEMUHAPY) 4 4
[TonroroBka Kk KOHTPOJILHOU paboTe 3 3
BrinonHeHne MHAUBUAYaIbHOTO 3a1aHUs 3 3
Hanucanue otyera no KypcoBOMy MpPOEKTY 52 52
[ToaroroBka K 3amuTe KypcoBOTO MPOEKTa 2 2
ITonroToBKa U cAava YK3aMeHA 36 36

Oo0masi TpyaoeMKoOCTh (B 4acax) 180 108 72

OO0mas TpynoemMkocTsb (B 3.e.) 5 3 2

5. CTpykTypa u coep:kaHue TUCHHNIHHDI

5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B

Tadimie 5.1.

Tabmuma 5.1 — Pa3aenst (TeMbl) AUCIUATIINHBI U BUABI YYCOHOH IEeITeIbHOCTH
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HazBanus paznenos (tem) iI;{K’ [Ipak. | Kypc. g;g ’ qa]é;;;r(%% dopmupyembie
JUCIUTUTUHBI q |33, | TP 4 | oxsamena) KOMIIETCHITUHT
6 cemecTp

1 BBenenue, 1ienu u 3aga4u 1 - - - 1 [1K-6, 11K-7, ITK-9
JUCUUTITUHBI
2 OU3UKO-XUMHUYECKHNE OCHOBEI 2 - - - 2 I1K-6, IIK-7, IIK-9
MIPOIIECCOB YIAJICHHS BEIIECTBA C
MIOBEPXHOCTHU TBEPIOH (Pa3bl —
MO/IJIOKKH
3 Crpykrypsl 25iemenToB UMC 1 2 - 2 5 [IK-6, ITIK-7, ITK-9
4 OUBUKO-XUMHYECKUE OCHOBBI 5 8 - 3 16 [1K-6, I1K-7, ITK-9
MIPOLIECCOB MepepacpeieeHus
BEILIECTBA
5 OUBNKO-XUMHYECKIE OCHOBEI 6 6 - 3 15 I1K-6, IIK-7, IIK-9
AMUTAKCHAIBHBIX TPOIECCOB
6 JInsJIeKTpUYeCKHe TIJIEHKHU B 6 2 - 1 9 [IK-6, ITIK-7, ITK-9
oynpoBOHUKOBBIX UMC
"7 OU3UKO-XUMHYECKHUE OCHOBBI 2 - - - 2 [1K-6, I1K-7, ITK-9
METaJUTM3aLUU TOBEPXHOCTU CTPYKTYP
8 OU3HKO-XUMUYECKHE OCHOBBI 1 2 - - 3 IIK-6, IIK-7, IIK-9
MIPOIIECCOB TUTOrpaUH B TEXHOIOTHH
MHUKPO- 1 HAHODJIEKTPOHUKHU
9 Uzonsuums snementoB UMC 2 2 - - 4 [IK-6, ITIK-7, ITK-9
10 TunoBkie TEXHOJIOTUYECKUE 6 4 - 1 11 [1K-6, I1K-7, ITK-9
MPOIIECCHI U3TOTOBJICHHS OUTIONSIPHBIX
u MAIT UMC
11 OcHOBBI HAHOTEXHOJIOT U 2 2 - - 4 I1K-6, IIK-7, IIK-9

Hroro 3a cemectp| 34 28 0 10 72

7 cemecTp

12 [NomyuyeHue 3aaHuii Ha KypCOBOM - - 18 2 20 [1K-6, T1K-7, IIK-9
MIPOCKT
13 Ananu3s nuteparypsl o TEMe - - 10 10 [IK-6, ITIK-7, ITK-9
KYPCOBOTO MPOEKTa
14 AHanu3 akTyajqbHOCTH, HAYYHOU U - - 2 2 [1K-6, I1K-7, ITK-9
MPaKTUYECKOU 3HAUMMOCTHU
15 BrlnonHeHHne HEOOXO0IUMBIX - - 14 14 [1K-6, I1K-7, IIK-9
PacyeToB MO MPOCKTY
16 AHanu3 NOJy4YeHHBIX pPe3yJIbTaTOB - - 4 4 [1IK-6, ITIK-7, ITK-9
17 BoinonHeHue rpapuuecKux - - 10 10 I1K-6, IIK-7, IIK-9
MaTepuaioB
18 OdopmieHre KypcOBOTO ITPOSKTa - - 12 12 [1K-6, I1K-7, TIK-9

Hroro 3a cemectp| 0 0 18 54 72

Uroro| 34 28 18 64 144

5.2. Conep:xanue pa3esoB (TeM) JUCHUINIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadmie 5.2.

Tabmuma 5.2 — Coneprxkanue pa3iesoB (TeM) TUCIHUIUIAHEI (B T.4. TIO JCKIUSIM)
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TpynoemkocTsb

HasBanus paznenos CopepxaHnue pa3aenoB (TeM) AUCLUIIIUHBI dopmMupyemble
(Tem) TUCUUTLTAHBI (B T.4. 11O JIEKITUSIM) (IeKUHOHHEIC KOMIIETEHIIN U
3aHATHSA), 4
6 cemecTp
1 Benenue, nenu u Llenu u 3anaun kypca. TpeboBaHus K 1 I1K-6, I1K-7,
3aJ]auu UCLUIITUHBI 0o0beMy 3HaHUU N0 AUCHUIUINHE. MUKpPO- 1 I1IK-9
HAaHOTEXHOJIOTUU — OCHOBA COBPEMEHHOMU
HAHOAJIEKTPOHUKHU. OpraHu3aloHHO-
TEXHOJIOTMYECKHE OCHOBBI IIPOM3BOACTBA
U3JIeNTUIl MUKPO- M HAHOAJIEKTPOHUKHU.
Crnucok peKOMEHyeMOM JINTEPATYPHI.
Hrtoro 1
2 dusuko-xumudeckue |Bridoop marepuana mommoxexk MMC. 2 [1K-6, I1K-7,
OCHOBBI ITPOIIECCOB Mexaandeckas, MEXaHOXHMHYESCKAs U T1IK-9
yaaJIeHHsI BelecTBa ¢ | pusnueckas o0paboTka Mo I0kKeEK.
MOBEPXHOCTHU TBEpAOH | XUMHUECKasi, JNEKTPOXUMHUYECKast U HOHHO-
(ba3bl — MOJUI0XKKH IUTa3MEHHas OYHUCTKa noasoxkeK. KonTposb
CTETIEHU YUCTOTBHI.
Hrtoro 2
3 CtpykTypHl CTpyKTypbl 3JIEMEHTOB 1 [1K-6, I1K-7,
anemenToB IMC nosrynpoBoiHuKoBbIX UMC I1K-9
Hroro
4 ®duzuko-xumuueckue |IIponeccsl Tepmoanddyznonnoro 5 I1K-6, I1K-7,
OCHOBBI IIPOLIECCOB nerupoBanus. uddy3nonnslie npoueccsl, I1IK-9
nepepacnpeesIeHus CTUMYJINPOBAaHHbIC BHEITHUMHU U
BEIIIECTBA BHYTpPeHHUMH (pakTopamu. Pusnueckue
OCHOBBI IIPOIIECCOB TEPMUYECKOH T Py3un
¥ MOHHOM MMIUTaHTaluu. TexHonorus
muddy3un u obopynoBanue. KoHTpoib
apaMeTpoB JIETUPOBAHHBIX cioeB. Pacuer
pexxumoB UG Py3un 1 1uddy3MOHHBIX
npoduieit neruposanus. [lapamerpsl,
BIIUSIIOLIME Ha BOCIIPOU3BOJUMOCTD
pe3ysbTaToB. TEeXHOJIOrn4ecKHe
MOTPELIHOCTH TP CO3JaHUU
T Py3MOHHBIX 001acTeil.
MoauduurpoBanue.
Hroro 5
6
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5 OUBNKO-XUMHYECKHE
OCHOBEI
SIUTAKCHATBHBIX
MPOLECCOB

TepmonrHaMHKa U KUHETHUKA
OPUEHTUPOBAHHOTO 3apO/IBIIIICO0pa30BaAHUS.
Mexanu3m anuTakcuu. MeToapl NoJy4eHus
AMUTAKCUAIBHBIX CTPYKTYp. ['a3odaznas
snuTaKkcus Kpemuus. Kunetuka
AMUTAKCHAIBHOTO POCTA IJICHOK MIPHU
OCaX/ICHUM U3 ra30Boi (assl. Pacuer
CKOPOCTH 3IUTAKCUHU. ABTOJIETUPOBAHUE TIPU
AMUTAKCHH. TEeXHOJIOTHS AMUTAKCUATIEHOTO
HapalBaHus IJICHOK U 000pyI0BaHUE.
KoHTpoiib mapaMeTpoB MU TaKCHATBHBIX
wieHokK. ['a3odasznas snurakcus u3
METALUTOOPTaHUYECKUX COCTUHEHU M.
MonexynspHO-JIy4eBasi SIUTAKCH. Y CIIOBUSA
MOJIyYEHUSI MOHOKPUCTATHYECKUX TIJICHOK.
Oo6opynoBanue st MJID.

TK-6, TIK-7,
K-9

Htoro

6 ludnexTpuueckue
IUIEHKU B
IIOJTyTIPOBOIHUKOBBIX
NMC

TepMudecKkoe OKUCICHUE KPEMHUSL.
MexaHH3M pocTa U KHHETHKA OKUCIICHUSI.
Meto bl OKUCIIEHUS 1 000pY/TI0OBaHHUE.
[TepepacmpenerieHue JeTUPyOMINX
npUMece Ha rpaHulle paszena ¢as npu
okucieHnu. TepMoarMHaMUKa 1 KHHETHKA
MPOIIECCOB XUMHUECKOTO OCAXKICHUS M3
ra3oBoii haszpl. DU3NKO-XUMUYECKIE OCHOBBI
XHUMHYECKOTO ¥ IIa3MOXHUMUYECKOTO
OCaXJICHUS TUDJICKTPUICCKHX TUICHOK U
MOJUKPUCTAITMYECKOTO KPEMHUSI.
O6opynoBanue. CBOWCTBa IICHOK.

I1K-6, I1K-7,
I1IK-9

HUroro

7 OU3UKO-XUMHUYECKHE
OCHOBBI METAJUIH3A[H
MMOBEPXHOCTU CTPYKTYP

Br16op matepuana MeTalIM3auu 1
TEXHOJIOT U MeTAJUTM3aIK. AHAIN3 OTKAa30B
Mo MeTayuin3auud. MHOroypoBHeBas
MeTaJTu3alusl.

ITK-6, I1IK-7,
I1IK-9

Hroro

8 OU3HKO-XUMHYECKHUE
OCHOBBI ITPOIIECCOB
aurorpaduu B
TEXHOJIOTHH MUKPO- U
HaHORJIEKTPOHUKHU

Knaccugukarus npoueccos murorpaduu.
DU3MKO-XUMHUUYECKHUE OCHOBBI MTPOLECCA
¢doromutorpadun. [lonmyuenune pucynka
UHTETPaJIbHOM CXeMbl METOJaMHU (POTO-,
PEHTI€HO- U SJIEKTPOHOIUTOTpaduu.
Hanonurorpadus.

TK-6, TIK-7,
K-9

Htoro

9 N30oma1ust 21€MEHTOB
NMC

W3onsanust 0OpaTHOCMEIIEHHBIM p-n-
nepexonoM. [{uanekrpudeckas U30JLuUs.
KomOunupoBaHHast U30JS1HSL.

I1K-6, I1K-7,
I1IK-9

HUroro
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10 Tunossie Krnaccudukanus TeXHOJIOTHYECKUX 6 I1K-6, IIK-7,
TEXHOJIOTHYECKHUE npouecco usrorosnenuss UMC. I1K-9
IIPOLIECCHI TexHoMorust U3rOTOBJICHUST OUTIOJIIPHBIX
HA3TOTOBJICHUS HUMC. Texnonorust uzrorosiaenust MJII1
ounomsipueix u MJIT  [UMC.
UMC Utoro 6
11 OcHOBEI BgeneHue B HAaHOTEXHOJIOTHIO. 2 I1K-6, ITK-7,
HAaHOTEXHOJIOTUHI CoBpeMeHHbIE METO/1bl HAHOTEXHOJIOTUH. [1K-9
MeTop! 30HI0BOM HAHOTEXHOJIOTHH.
Hrtoro 2
Uroro 3a cemectp 34
7 cemecTp
12 ITomyuenue 3ananmii |Beinaua 3aganunii Ha KI1. TpeGoBanus k - [1K-6, I1K-7,
Ha KypCOBOW MPOEKT COJICP’)KaHUIO U OPOPMIICHHIO KYPCOBOTO [1K-9
IIPOEKTA.
Hroro -
13 Ananus nutepatypsl |CorinacoBaHHe CIIMCKA JIUTEPATYPHBIX - I1K-6, I1K-7,
10 TEME KypCOBOTO MCTOYHUKOB M M1aHa 0030pHoit yactu KII. [1K-9
[IPOEKTa Hroro -
14 Ananus CornacoBaHHe CIIMCKA JIUTEPATYPHBIX - [1K-6, TTK-7,
aKTyaJbHOCTH, HAYYHOU | HICTOYHUKOB U T1aHa 0030pHoi yactu KII. I1K-9
Y MPAKTUYECKOU
3HaYMMOCTH Hroro i
15 BrimosiHeHME OCHOBHBIE 3Tarbl HATUCAHUS PACUETHOMN - I1K-6, ITK-7,
HEOOXOUMBIX pacdyeToB |4acTu. KoHCybTalMs 0 pacyeTHON YacTu. [1K-9
I10 MPOEKTY Uroro -
16 Ananus [TpoBepka rpadudeckux MaTepuaaoB pabOTHI - ITK-6, T1K-7,
MOJTYy4YEeHHBIX I1K-9
pE3yJIbTAaTOB Htoro -
17 BeinonHeHue Copnep:xaHue Mpe3eHTaluy U OIr0TOBKa - I1K-6, I1K-7,
rpapuIecKux JIOKJIA/1A. I1K-9
MaTepHaJIOB Hroro -
18 Odopmnenue 3amuTa KypcoBOro IpoeKTa. - I1K-6, I1K-7,
KYpCOBOI'O IIPOEKTa I1IK-9
Hroro -
Uroro 3a cemectp -
Hroro 34
5.3. IlpakTH4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Haspanwus paznenos (Tem) HaunmenoBanue npaktudyeckux | TpynoemkocTs, | PopMmupyemsbie
JUCHUTUINHBI 3aHATUN (CEMHHAPOB) q KOMITETEHIINH
6 cemecTp
3 CTpyKTypHbI 2JIEMEHTOB [Toa10KKH MOTyITPOBOIHUKOBBIX 2 [1K-6, I1IK-7, I1K-9
UMC HNMC. MapkupoBKa u napaMeTpbl
no10keK. CTpyKTypbl
JJIEMEHTOB.
Uroro 2
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4 OU3NKO-XUMHUYECKHE Pacuer pexxumoB nudys3un u 6 [1K-6, IIK-7, TIK-9
OCHOBBI ITPOIIECCOB npodueit TerupoBaHus
HepepaclpeacICHIs Pacuer TOUHOCTH M3rOTOBIICHUS 2 TIK-6, IIK-7, IIK-9
BCIIECTBA 1 Py3MOHHBIX 3JIEMEHTOB
Hroro 8
5 OU3UKO-XUMHUYECKUE Pacuer pexxumoB razodazHoit 4 [1K-6, IIK-7, TIK-9
OCHOBBI AMUTAKCHATBHBIX SMUTAKCUH U podueit
MPOIIECCOB aBTOJICTUPOBAHUS
PacueT pexxrMoB MOJIEKYIIIPHO- 2 [IK-6, I1K-7, I1K-9
JIy4€BOM SMUTAKCUH
Hrtoro 6
6 Jdusnextpuueckue ieHkd |Pacuer pexkMMOB OKUCICHHS 2 IIK-6, IIK-7, I1IK-9
B MOJTYNIPOoBOAHUKOBEIX UMC HUroro 2
8 OU3NKO-XUMUYECKUE JIutorpadus B TEXHOJIOTHH 2 [IK-6, IIK-7, IIK-9
OCHOBBI ITPOLIECCOB MHUKPO- U HAHOZJIEKTPOHUKE
auTorpauu B TEXHOJIOTHUU
MI/IKp(E)- g) HaHORJIEKTPOHUKH Hroro 2
9 Mzonanus snemenToB MMC | PacueT TeXHOJIOIrMYeCKHUX 2 IIK-6, IIK-7, I1IK-9
PEKUMOB JJIS CO3/IaHUS U3OJIALINH
NUMC
Hroro 2
10 TumoBsie Pa3paboTka TUTIOBBIX 4 IIK-6, IIK-7, T1IK-9
TEXHOJIOTMYECKHUE MPOLECCHl | TEXHOJIOTHYECKUX IPOLIECCOB
W3TOTOBJICHHS OUTIONSIPHBIX U | H3TOTOBIICHUS
MIITI UMC MOJTYTIPOBOIHUKOBBIX TPHUOOPOB U
nMC
Hroro 4
11 OcHoBEI HaHOTEeXHOJOTHI | OCHOBBI HAHOTEXHOJIOT UM 2 TIK-6, IIK-7, IIK-9
Hrtoro 2
Hroro 3a cemectp 28
Hroro 28

5.4. JlaGopaTopHbIe 3aHATHSA

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT

ConepxaHue, TPyJAOEMKOCTh KOHTAKTHOW ayIUTOPHOU pabOThl U (popMUpYyEeMble KOMIETEHIIUHU B
paMKax BBITIOJTHEHHUSI KypCOBOT'O MPOEKTA MPEACTaBICHBI B Ta0IHUIE 5.5.
Ta6ymma 5.5 — CoaeprkaHue KOHTAKTHOM ayIUTOPHOMN pabOThI M €€ TPYI0EMKOCTh

ConeprxkaHre KOHTAKTHOM ay TMTOPHOM paboThI TpynoemMKoCTs, 4 PopmupyeMELe
KOMIIETEHIIUU
7 cemecTp

Brinava 3aganuit Ha KI1. TpeboBanus kK coepaHuIo U 2 IIK-6, IIK-9
0(OPMIIEHHIO KYPCOBOT'O ITPOEKTA.
CornacoBaHue CIIUCKA JUTEPATYPHBIX UICTOYHUKOB U 2 [IK-6, T1IK-9
ana o63opHoit yactu KII.
OCHOBHBIE ITarbl HAUCAHUS PACYETHOMN YaCTH. 4 IIK-6, IIK-7, IIK-9
KoHcynbTanus no pacyeTHOM 4acTu.
ITpoBepka rpadudeckux MaTepuanoB pabOTHI 2 I1K-6, T1K-7, I1K-9
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Coneprkanue npe3eHTaluy ¥ MOIr0TOBKA JOKIIAa. 2 [1K-6, I1K-7, TIK-9
3anmTa KypcoBOro mpoeKTa 6 I1K-6, ITK-7, T1K-9
Hroro 3a cemectp 18
Hroro 18

IIpumepHas TemaTHKa KypCOBBIX IIPOEKTOB:

ANl e

TexHoorust U3roTOBIEHUS UHTETPaIbHON MUKpocxeMbl DCJI
Texnonorus nsrorosnenus C na comenienusix MOII-Tpan3ucropax
®oTOo4yBCTBUTENBHBIE TPHUOOPHI ¢ 3aps110BOH cBsi3bio Ha M/IIT C
Texnonorus nsrorosnenus cxemel UMC TTII
Texuonorust uzroroiaenus KMJIIT UC tuna NJIN-HE
TexHOI0rus U3rOTOBICHUS TPAH3UCTOPA C ABYMEPHBIM DJIEKTPOHHBIM ra30M

5.6. CamocTosiTesqIbHaAs1 paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpyEMble KOMIIETEHIIMH MPECTaBICHBI B

Taduie 5.6.
Tabauna 5.6. — Bunbl camocTosTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN
Bunanr
HasBanus pasznenos . | Tpynoemkocts, | ®opmupyemslie
S —— CaMOCTOSITEJIbHON 4 KOMITETCHIIHH DopMBI KOHTPOJIS
paboThI
6 cemecTp
1 Beenenue, 1iem u IToaroTroBka k 0 IIK-6, ITK-7, TectupoBanue
3a/la4d AUCUUIUIMHBL | TECTUPOBAHUIO [1IK-9
Hroro 0
2 ®uzuko-xumudeckue |Iloaroroska k 0 IIK-6, IIK-7, TectupoBanue
OCHOBBI ITPOIIECCOB TECTUPOBAHUIO [1K-9
y/aJeHUs BEIlecTBa C
MOBEPXHOCTHU TBEPOM Hroro 0
(ha3bl — MOJITIOKKH
3 CtpyKTypHI Harnncanue oryera mno 1 I1K-6, I1K-7, Otuer o
anemMeHToB UMC [IPaAKTUYECKOMY I1K-9 MIPAKTUYECKOMY
3aHATHIO (CEMHHApY) 3aHITHIO
(cemunapy)
IToaroroBka k 0 IIK-6, IIK-7, TectupoBanue
TECTUPOBAHUIO I1K-9
IToaroroBka x 1 IIK-6, IIK-7, KonTposnbnas
KOHTPOJILHOM paboTe I1K-9 pabota
Hroro 2
4 dusuko-xumMudeckne |Hamucanue oTdera mo 1 IIK-6, IIK-7, OrTyer 1o
OCHOBBI ITPOLIECCOB MPAKTUYECKOMY [1K-9 MPAKTUIECKOMY
nepepacnpeecHus 3aHATHUIO (CEMUHAPY) 3aHSTHUIO
BEILIECTBA (cemunHapy)
[Toaroroska k 0 IIK-6, IIK-7, TectupoBanue
TECTUPOBAHUIO [1K-9
Brinonaenue 1 IIK-6, IIK-7, NunuBuayansHoe
VHJIUBULYAIBHOTO TIK-9 3a7JaHue
3a/1aHust
IToaroroBka k 1 IIK-6, IIK-7, KonTponbnas
KOHTPOJIBLHOM paboTe I1K-9 pabota
Hroro 3
10
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5 dm3uko-xumMudeckre |Hammcanme otdera mo I1K-6, IIK-7, OTuer 1o
OCHOBBI MPAKTHIECKOMY I1IK-9 MPAKTUIECKOMY
3MUTAKCHUATBLHBIX 3aHATHUIO (CEMUHAPY) 3aHATHIO
MPOIIECCOB (cemunHapy)
IToaroroBka x IIK-6, ITK-7, TectupoBanue
TECTUPOBAHUIO I1IK-9
Beimonnenue [1K-6, I1K-7, NunuBunyansHoE
VHJIUBULYAJIIBHOTO TIK-9 3a7aHue
3aJlaHus
IToaroroBka K I1K-6, IIK-7, KonTponbnas
KOHTPOJIbHOU paboTe I1IK-9 pabota
HTtoro
6 dusnextpuueckue Hanucanue oryera no IIK-6, ITK-7, OTyer 1o
IJICHKH B MPaKTUYECKOMY I1IK-9 MPaKTUYECKOMY
MOJTYTPOBOIHUKOBBIX  |3aHATHUIO (CEMHUHApPY) 3aHITHIO
UMC (cemunapy)
IToaroroBka K I1K-6, IIK-7, TectupoBanue
TECTUPOBAHUIO I1IK-9
IToaroroBka x IIK-6, ITK-7, KonTponbhas
KOHTPOJIbHOM paboTe I1K-9 pabora
Hroro
7 Om3nko-xumudeckue |Ilonroroska k I1K-6, IIK-7, KonTponbnas
OCHOBBI METAJUTM3ALIUH | KOHTPOJILHON padboTe I1IK-9 paborta
HMOBCPXHOCTH CTPYKTYD |[loaroToBKa K IIK-6, IIK-7, TectupoBanue
TECTUPOBAHUIO I1IK-9
Hroro
8 dusnko-xumuuyeckue |Hamucanue oruera no I1K-6, IIK-7, OrTuer 1o
OCHOBBI ITPOLIECCOB MPAKTHIECKOMY [1K-9 MPAKTUIECKOMY
nutorpaduu B 3aHATHUIO (CEMUHAPY) 3aHATHIO
TEXHOJIOTMM MUKpPO- U (cemuHapy)
HaHO3JICKTPOHUKH [ToaroroBka k [1K-6, ITK-7, TectupoBanue
TECTUPOBAHUIO I1K-9
Hroro
9 Uzonsaums anementoB |Hamucanue otyera mo [1K-6, T1IK-7, Ortuer o
UMC MPAKTUYECKOMY I1K-9 MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
[ToaroroBka k [1K-6, ITK-7, TectupoBanue
TECTUPOBAHUIO I1K-9
IToaroroBka k IIK-6, IIK-7, Kontponbnas
KOHTPOJIbHOM pabore [1K-9 pabota

HUroro
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10 Tunossie Hammcanne oryera no 0 I1K-6, IIK-7, OTuer 1o
TEXHOJIOTUYECKHUE MPAKTHIECKOMY [1K-9 MPAKTUIECKOMY
MPOLECCHI 3aHATHUIO (CEMUHAPY) 3aHATHIO
M3TOTOBJICHUS (cemunHapy)
ounossipabix 1 MIIL  (TIoxroroBka k 0 [1K-6, TIK-7, TectupoBanue
NUMC TECTUPOBAHUIO [1K-9
Beimonnenue 1 [1K-6, I1K-7, NunuBunyansHoE
VHJIUBULYAJIIBHOTO TIK-9 3a7aHue
3aaHus
IToaroroBka x 0 IIK-6, IIK-7, KonTponbnas
KOHTPOJIbHOU paboTe [1K-9 pabora
Hroro 1
11 OcHOBBI Hanucanue otuera mo 0 IIK-6, I[IK-7, OtueT 1o
HAaHOTEXHOJIOTUHI MPaKTUYECKOMY [1K-9 MPaKTUYECKOMY
3aHITHIO (CEMUHAPY) 3aHSATHUIO
(cemunapy)
IToaroroBka K 0 I1K-6, IIK-7, TectupoBanue
TECTUPOBAHUIO [1K-9
Hroro 0
Hroro 3a cemectp 10
[ToaroroBka u cnaya 36 DK3aMeH
HK3aMeHa
7 cemecTp
12 ITomyuenue 3ananuii | Hanucanue otuera no 2 I1IK-6, IIK-7, | KypcoBoii poexT,
Ha KypCOBOM IPOEKT KypCOBOMY IIPOEKTY I1IK-9 Oruer 1o
KypPCOBOMY MPOEKTY
Hroro 2
13 Ananus nuteparypsl |Hanucanue otuera mno 10 [1K-6, I1IK-7, | KypcoBoii mpoexKT,
110 TEME KypCOBOTO KYpCOBOMY MPOEKTY I1K-9 Ortuer no
MpOeKTa KypCOBOMY IPOEKTY
Hroro 10
14 Ananus Hanucanue otyera no 2 [IK-6, I1K-7, | KypcoBoii nmpoekT,
aKTyaJIbHOCTH, KypCOBOMY IIPOEKTY I1K-9 Oruer 1o
Hay4YHOU U KYpPCOBOMY MPOEKTY
MPaKTUYECKON
3II{)aqHMOCTH Hroro 2
15 Beimosnnenue Hanucanue otuera no 14 [1K-6, I1IK-7, | KypcoBoii mpoexKT,
HEO0OXOAMMBIX KYpCOBOMY MPOEKTY I1K-9 Ortuer no
pacyeToB MO MPOEKTYy KypPCOBOMY IPOEKTY
Hroro 14
16 Ananus Hanwmcanue oruera no 4 [1IK-6, I[IK-7, | KypcoBoil npoexT,
MOJTY4YEHHBIX KYpPCOBOMY IPOEKTY [1K-9 Otuer no
pe3yIbTaTOB KYpPCOBOMY IMPOEKTY
HTtoro 4
17 Bemmonnenue Hanucanue oruera no 10 I1IK-6, IIK-7, | KypcoBoii poexT,
rpau4ecKux KypCOBOMY IIPOEKTY I1IK-9 Oruer 1o
MaTepuaioB KypPCOBOMY MPOEKTY
Hroro 10
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18 Odopmnenue [TonroroBka Kk 3amure 2 [1IK-6, I[IK-7, | 3amuTa KypcoBOro

KypCOBOI'O IIPOEKTa KypCOBOI'O IIPOEKTa I1K-9 IIPOCKTA
Hanucanue otuera no 10 [1K-6, I1IK-7, | KypcoBoii mpoexKT,
KYpCOBOMY MPOEKTY I1K-9 Ortuer no
KypCOBOMY IIPOEKTY
Hroro 12
Uroro 3a cemectp 54
Hroro 100

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

CooTBeTcTBHME KOMIMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB
3aHATHI

Bunpl yueOHOI nesTenbHOCTH

JIexk. | IIpak. | Kypc. | Cam. DOopMBI KOHTPOJIA
3aH. | 3aH. np. | pab.

dopmupyemble
KOMIETCHIINH

ITK-6 + + + + |3ammra KypcoBoro npoekra, MHauBuayaibHoe
3ananue, KonrponpHas padora, KypcoBoii mpoexT,
Otuer o KypcoBoMy NpoekTy, OTuer no
IIPAKTUYECKOMY 3aHATHIO (CEMUHApY),
TectupoBanue, Jx3aMeH

I1K-7 + + + + |3ammuTa KypcoBoro npoekra, UuauBuyaisHoe
3amanne, KonrponpHas padota, KypcoBoit mpoexT,
Otyer 1o KypcoBoMy poekTty, OTuer mno
MPaAKTUYECKOMY 3aHSTHIO (CEMUHApY),
TectupoBanue, JK3aMeH

ITK-9 + + + + |3ammra KypcoBoro npoekra, MHauBuayaipHoe
3aganue, KontponbHas pabota, KypcoBoii mpoekr,
Otuer o KypcoBoMy NpoekTy, OTuer no
MPAKTUYECKOMY 3aHATHUIO (CEMUHApY),
TectupoBanue, Jx3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basuibHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BameHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbIA
MaxkcumanbHbIA MaxkcumanbHbIN
0a 3a mepuoa Bcero 3a
DopMBI KOHTPOJIA 6amn Ha 1-yto KT ¢ | 6amt 3a mepuoj
mexnay 2KT u Ha CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEII ceMecTpa
6 cemecTp
NunuBuayansHOE 3a1aHue 8 8 8 24
Konrponbnas padora 5 10 10 25
TectupoBaHnue 0 0 6 6
OTuer Mo NpakTUYECKOMY 5 5 5 15
3aHATHUIO (CEMUHAPY)
OK3aMeH 30
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Htoro makcumyM 3a 18 23 29 100
Heproa

Hapacratomum ntorom 18 41 70 100

bannbHble OLIEHKH JUIsl KYpCOBOI'O IPOEKTa MpecTaBieHbl B Tadauie 6.1.1.
Ta6ymmna 6.1.1 — bayibHBIC OLIGHKH )11 KypCOBOT'O ITPOEKTa

. . | MakcumanpHbIH Oan
MaxkcumanbHbIA MaxkcumanbHbIN
3a [IEpUOJ MEXKIY Bcero 3a
®opMBbI KOHTPOJIS 6amn Ha 1-yro KT ¢ 6asu1 3a Iepuos
2KT u Ha koHen CEMECTD
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
7 cemecTp
OTuer no KypcoBomMy 20 40 40 100
MIPOEKTY
HToro MmakcumyM 3a 20 40 40 100
HEpPUOL
Hapacratomum urorom 20 60 100 100

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

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha aTy TEKyLIEero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaitoB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMaJIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

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

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3a4TEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6amnoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAIIMOHHOE o0ecTieuyeHne TUCITUITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. TIpormecchl MUKPO- M HAHOTEXHOJIOTHH : yueOHoe mocobue ais By3oB / T. WM. danwnuna [u 1p.] ;
denepanpbHOE areHTCTBO MO 00pa3zoBaHWi0, TOMCKUH TOCyIapCTBEHHBIH YHHBEPCHUTET CHCTEM
ynpasieHus U paguodnekTpoHuku (Tomck). - Tomck : TYCVYP, 2005. - 316 c. (Hanuuue B OMOIHOTEKE
TYCVYP - 103 »x3.).

2. ObopynoBaHue sl CO3JaHUS U UCCIICIOBAHUS CBOHCTB 0OBEKTOB HAHOAJICKTPOHUKH: YUeOHOe
nocobue / M. A. Uucroenora, T. . [lanununa - 2011. 98 c. [DnekrponHsIil pecypc]: — Pexum mpocrtyma:
https://edu.tusur.ru/publications/547.
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3. Ilporecchl MUKPO- U HaHOTEXHOJIOTHH : yueOHoe mocobue / K. . CmupHoBa ; denepanbHoe
areHTCTBO MO 00pa3oBaHWIO, TOMCKUH TOCYIapCTBEHHBIH YHUBEPCHTET CUCTEM YIPABICHUS U
panuosnexkTponuku, Kadenpa dusnueckoit anexrponuku. - Tomck : TYCVYP, 2007. - 183 c. (nanuuue B
ouobmmorexke TYCVYP - 51 3k3.).

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. BBenenue B mporiecchl MHTETPATIBHBIX MUKPO- U HAHOTEXHOJIOTHIA: yueOHOe 1mocodue 1S BY30B:
B 2 1./ pen. 0. H. Kopkumixo. - (Hanorexnonorun). T. 2 : Texnonornueckue acnektsl. - M. : BUHOM.
JlaGopatopus 3HaHmi , 2011. - 252 c. (nanuuue B 6udnuoreke TYCVYP - 45 5k3.).

2. BBenenue B mporecchl HHTETPATIBHBIX MUKPO- U HAHOTEXHOJIOTHiA: yueOHOe mocodue s By30B:
B 2 1./ pex. 0. H. Kopkumixo. - M. : BUHOM. JlaGopaTopus 3Hanumii, 2010 - . - (Hanorexnonorun). - T.
1 : ®U3HKO-XMMHUYECKUE OCHOBBI TeXHOIOIMH MUKpo3iekTpoHuku / FO. JI. Yucrtakos, 1O. I1. Paiinosa. -
M. : BUHOM. JlaGoparopus 3nanwuii, 2010. - 392 c. (nannuue B 6ubanotexke TYCVYP - 45 5k3.).

3. MukposnekTponuka: IIpoekTupoBanue, BHIBI MHKpOCXeM, (QYHKIHOHAJIbHASA
MHUKPO3JIEKTPOHHUKA : Y4yeOHoe mocobue s By3oB / IBan EpumoBuu Edpumon, MBan SAkoBneBuu
Ko3sips, FO.W. T'opOyHOB. - 2-¢ u31., nepepad. u gorm. - M. : Beiciiast mkona, 1987. - 416 c. (Hanu4ue B
ouommorexke TYCVYP - 34 3k3.).

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIEC YUeOHO-METOAUYECKHE MTOCOOHSI

1. ITpouecchl MUKPO- U HAHOTEXHOJIOTHH : Yy4eOHO-METOIUYECKOE MOCco0re Mo ayAUTOPHBIM
MPAaKTHUYECKUM 3aHATHUIM U camocTosTenbHoi pabore / K. . CmupHoBa ; @enepanbHOE areHTCTBO IO
oOpa3oBaHuto, TOMCKHIT TOCYIapPCTBEHHBIH YHUBEPCUTET CUCTEM YINPABICHUS U PAAHOIJICKTPOHHKH,
Kadenpa dusznueckoii snexrponuxu. - Tomck : TYCVYP, 2007. - 53 c. (Hanuune B 6ubnnoreke TYCVYP -
47 5K3.).

2. Ilporecchl MUKPO- U HAHOTEXHOJIOTUHU : y4eOHO-METOAMYECKOE MOCOOKE MO BBITIOJIHCHHIO
kypcoBoro npoekta / K. . CmupnoBa ; denepanbHoe areHTCTBO Mo oOpa3oBaHHI0, TOMCKUMA
roCyJapCTBEHHBIH YHHBEPCHUTET CHCTEM ympabieHus u panuodnekrponuku (Tomck), Kadenpa
¢buznueckoii anexkTpoHuku. - Tomck : TYCVYP, 2006. - 21 c. (nanuuue B 6ubnuorexke TYCVYP - 30 3k3.).

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIHUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSAMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToANUECKIE MaTepUabl Il CAMOCTOSATEIbHON U ay JUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCIIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALINH.

J1st Tuu ¢ HapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B miedatHou popme.

J1s Tuu ¢ HapyLIeHUsIMU OTIOPHO-BUTIaTeIbHOI0 anmapara:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipu m3ydeHWU AMCUUILIMHBI PEKOMEHAYETCS 00pamiathcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTkphIT mocTyt:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. Marepua/ibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHANBUIYaTbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTcsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
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KOJIMYECTBOM ITOCAJOYHBIX MECT I Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAApPTHOU y4eOHOU
MeOenbto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

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

VYueOHast ayiuTopHs: yueOHast ay IMTOPHS UI IPOBEACHUS 3aHATHIA IPAKTUYECKOTO THIIA, ydeOHas
ayJIUTOpUs JUUIsl IPOBEJICHUS 3aHATHI CEMUHAPCKOTO THIA, TOMEIIECHUE I POBEACHHS I'PYIIOBBIX U
WHAMBHIyalIbHBIX KOHCYJIbTALUH, TTOMEIIEHUE JJIsl TPOBEACHHSI TEKYIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM
artecranuu; 634034, Tomckas obmacts, r. Tomck, Bepmununa ynuna, 1. 74, 130 ayza.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- nTepakTuBHas aHelb;

- Kamepa;

- Muxkpo¢os;

- Tymba uist mokIa unKa;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepHaJIbHO-TeXHI/I'IECKOC H NMporpaMmmMHoe¢ o0ecneyeHue 1 KYPCOBOI'0 MPOECKTA

Jlabopatopus (GpU3UKU KOHACHCUPOBAHHOTO COCTOSIHUS M MaTE€pUAJIOB AJIEKTPOHHONW TEXHUKH:
ydyeOHasi ayauTOpHs AJs NPOBEACHUS 3aHATUM MPAKTUUECKOro THUIA, yueOHas ayquTopus Ijd
MIPOBEJICHUS 3aHATUHN J1a0OPaTOPHOTO TUIIA, yueOHAast Ay AUTOPHS ISl IPOBEACHUS 3aHITHI CEMUHAPCKOTO
THUIIa, TOMEIIEHUE AJii KypCOBOTO MPOEKTUPOBaHUS (BBIIOJHEHUS KYpPCOBBIX paboT), MOMEUIeHUE AJis
MIPOBEJICHUS TPYNIOBBIX U MHAUBUYATbHBIX KOHCYJbTALMM, OMEIIEHHE JIJIsi TPOBEACHUS TEKYIIETOo
KOHTPOJISI M TpoMexXyTouHor atTectanun; 634034, Tomckas ob6nacte, r. ToMmck, BepmmHuna ynuna, 1.
74, 119 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- JlaGopatopHubie MakeThl: «TemmepaTypHble cBOiicTBa (HEPPOMATHUTHBIX MaTEPHUATOBY,
«TemnepaTypHble CBONCTBA MPOBOASIINX MAaTepuaioBy, «O0beMHOE U MOBEPXHOCTHOE CONMPOTHUBIICHHUE
M30JISIITMOHHBIX MaTepuayoBy, «IIpo6oit TonkomieHounsix koHaeHcaTopoB (TIIK)», «TemneparypHas
3aBUCUMOCTh MPOBOJAUMOCTH JUIIEKTPUKOBY, «DOTOIIEKTPUUYECKUE CBOMCTBA MOJYNPOBOJIHUKOBBIX
MaTtepuanoBy, «OnpeneneHue MUPUHBI 3aMPEIIEHHON 30HbI MOJIYIPOBOIHUKOBY, «OmpeneaecHue TepMo-
OJ1C nonynpoBogHUKOBY, «IddexT Xomnay, «dddekT [lenprhey.

- JJaGoparopHoe o6opynoBanue u npuOopel: uamepurens E7-8 (2 mt.), BonbT™MeTp B7-22A (5 mt.),
ammepmetp ®-195, M-253 (2 mT.), HICTOYHUK TOCTOSHHOTO TOKa b5-47, sanexrpomerp B73-42,
mynbTUMETp B7-22A (2 mT.), m3meputens ummutanca E7-20, tepaommerp E6-13, neus naGoparopHas (2
mT.), mpubop mist uccnenosanus npoodos TIIK, na6oparopusiii crennx COII-5 (2 mT.), BomsT™MeTp B7-26,
BoJbTMETD 1 poBoit P4214, BonmbTmeTp D238,

HWCTOYHUK MOCTOSTHHOTO ToKa b5-47, uamepurens ummutanca E7-20;

- KomnisrotepHeie mabopatopHbie padoThl (4 mIT.);

- Komnerorep Intel(R) Core (TM)2 CPU (4 mir.);

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- PDF-XChange Viewer;

- PTC Mathcad 13, 14;

- Windows XP;

8.4. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecnedyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

JUis caMOCTOSITENIHbHOW pabOThl UCHONIB3YIOTCS yuyeOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),
pacIoioKeHHbBIE 110 aJipecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 107 ayn.;
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- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLIEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepuasbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

HagBaiﬁi}i’;ﬁiiii (Tem) q;giﬁ:fggr;;e ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 BBenenue, neiau 1 3agauu I1K-6, I1K-7, TectupoBanue [IpumepHsIil nEpEUYEHD
JHUCIUIINHEI I1IK-9 TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
2 ®usuko-xumuueckue ocHoBbl |I1K-6, TTIK-7, TectupoBanue [IpumMepHbIii TEpeUeHb
nporneccoB yaanenus Bemiecrsa |I1K-9 TECTOBBIX 3aJaHUN
C TIOBEPXHOCTH TBEPIOH (asbl — DK3aMeH [Iepeuens 3K3aMEHALMOHHBIX
TIOJIIOKKH BOIIPOCOB
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3 Crpykrypsl anemenroB UMC  |T1K-6, [1K-7, KoHntposbHas [IpumepHBIil nepeyeHb
[1K-9 pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHUIO
(cemuHapy)
4 ®Ousuko-xumuueckue ocHoBbl |I1K-6, TTK-7, NunuBunyansnoe |[IpuMepHbIil mepedyeHb
npoueccos nepepactpenencHus |11K-9 3aJaHue BapMAaHTOB UHAWBHUYaJIbHBIX
BELIECTBA 3alaHui
KonTponbsnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHU)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl IPaKTUYECKUX 3aHATHN
IIPAKTUYECKOMY
3aHATHIO
(cemunapy)
5 ®usuko-xumuueckue ocHoBsl |I1K-6, I1K-7, NunuBunyansHoe | [IpuMepHBIil nepeueHb
SIIUTAKCHUAIIBHBIX ITPOLECCOB [1K-9 3a71aHue BAPUAHTOB UHMUBUAYAIBHBIX
3aJaHuN
KonTponbHas [IpumepHBIii nepedeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIbHBIX PabOT
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOITPOCOB
Otuer 1o Tembl NPaKTUYECKUX 3aHATUI
IIPAKTUYECKOMY
3aHATHIO
(cemuHapy)
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6 Muanextpuueckue mienku B |I1K-6, [IK-7, KoHntposbHas [IpumepHBIil nepeyeHb
noytynpoBoiHUKOBBIX UMC [1K-9 pabora BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHUIO
(cemuHapy)
7 ®uzuko-xumuyeckue ocHoBbl |I1K-6, ITK-7, KonTtponbHas [IpuMepHbIii TEpeUeHb
METAJUTA3AIlUA TTOBEPXHOCTH I1K-9 pabora BapUaHTOB (3aaHui)
CTPYKTYp KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
8 dusuko-xumudeckue ocHoBwl |I1K-6, T1K-7, TectupoBanue [IpumepHBIil nEepeyeHb
MIPOIIECCOB JIUTOTpaduu B I1K-9 TECTOBBIX 3aJaHUI
TCXHOJIOTHH MHKPO- H OK3aMeH IIepeuyeHs sK3aMEHAMOHHBIX
HaHORJIEKTPOHUKHU BOIIPOCOB
Otuer o TeMbl NpakTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
9 N3omauus snemento UMC  |T1K-6, I1K-7, KonTponbHas IIpuMepHBIii epeyeHb
I1K-9 pabota BapUaHTOB (3a/1aHuil)
KOHTPOJIBbHBIX PaboOT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
Oruer o Tembl IPaKTUUECKUX 3aHATUI
IIPAKTUYECKOMY
3aHITHIO
(cemuHapy)
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10 Tunossie Texnonoruvyeckue |I1K-6, I1K-7, NunuBunyansHoe |[IpuMepHblil mepedyeHb
IIPOLECCHI U3TOTOBJICHUS [K-9 3a7laHue BAPUAHTOB UHUBUAYAJIBHBIX
ounomnsipubix 1 MIIT UMC 3a1aHUI
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
11 OcHOBBI HAHOTEXHOJIOT U [1K-6, [1K-7, TectupoBanue [IpumepHsIil nEpEYEHD
TIK-9 TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
Ortuer no TeMbl MpaKTUYECKUX 3aHITUH
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
12 [MonyuyeHue 3ajaHuii Ha [IK-6, T1K-7, Ortuer o [IpumepHsIil nEpeUYEHb
KYpPCOBOM MPOEKT [1K-9 KYpPCOBOMY TEMAaTHUK KyPCOBBIX MPOEKTOB
MIPOCKTY
13 Ananu3 nureparypsl no teme |[1K-6, ITK-7, Ortuer no [IpumMepHbIi IEpedeHb
KYpCOBOI'O MIPOEKTa [1K-9 KYpCOBOMY TEMaTUK KyPCOBBIX MPOECKTOB
IIPOEKTY
14 AHanu3 akTyaJqbHOCTH, [IK-6, T1K-7, Ortuer o [IpumepHsIil nEpeYEHb
Hay4YHOU U MPaKTUYECKOU [1IK-9 KYpPCOBOMY TEMATHUK KyPCOBBIX IPOEKTOB
3HAYMMOCTHU MIPOCKTY
15 Beimonaenune Heooxoaumeix |ITK-6, TTIK-7, Ortuer o [IpumepHsIil nEpeyeHb
pacyeToB Mo MPOEKTY I1K-9 KypCOBOMY TEMATUK KYPCOBBIX MPOEKTOB
MIPOCKTY
16 AHanu3 noay4YeHHbIX [IK-6, I1K-7, Ortyer no [IpumepHbIil nepeyeHb
pe3yabTaTOB [1K-9 KypCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOEKTY
17 Bemonnenwne rpadpuueckux |I1K-6, ITK-7, Ortuer o [IpumepHsIil nEpeYEHb
MaTepHaJIOB [1K-9 KypCOBOMY TEMATUK KyPCOBBIX IIPOEKTOB
MIPOCKTY
18 OdopmieHue KypcoBoro [1K-6, I1K-7, 3amuTa KypcoBoro |IIpuMepHblil mepedyeHb
MPOEKTA I1K-9 MPOEKTA BOIIPOCOB JIJIs1 3aIIUThI
KypPCOBOT'O MPOEKTA
Otuer 1o IIpuMepHBIil IepeyeHb
KYpPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOCKTY

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILINHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO
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JUCHUIIIIMHEC

dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBbI 0aJIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUM K CTETICHN KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. 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 HYKHO
oOpaiartbcs A 6ojee 1eTalbHOTO €ro YCBOSHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJI/IETh HA CHCTEMHOM ypoBHE. OOy4Jaromuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJEP>KaHUs JUCLIUILIINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU JUCIUILTUHBIL.
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10.

9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. Crpykrypa 3MHUTAKCHANLHEIX [UIEHOK:
a) NOJMHKPHCTA/LIHYECKAA:
0) MOHOKPHCTAITHYECKAH;
B) amopdinas:
I') HHIKAA
2. Kakoii u3 METOIOB IMHTAKCHH MMO3BOIAST I'IP(J'H:‘IBUJ].HTI: 'PDCT JaHHOTO MEITEPHI-IIIH I'lpH Haubonee
HH3KHX TeMmeparypax?:
4) razodaiHan INHTAKCHA,
6) MOC-ruapuaHan MU TAKCHA,
B) MJT3;
r) MOC sourakens.
3. Kaxue crkopocT pocTa XapakrepHsl juia npouecca MJTD?
a) ~1 MEM/MHE;
) ~0,3 MM/ muH;
B) ~0.1 mxm/uac;

r) ~10 mxm/MHH.
4. Metog MU OTIHHMACTCH OT APYIHX METOA0B MM TAKCHH!

4) HHIKOI TemIiepaTypoit npouecca, BeICOKOH TOUHOCTEH) YIPABISHNA YPOBHEM erHPOBAHUA;
0) noBelUEHHON 1e(EKTHOCTEIO MUTAKCHANEHOIO CIOA, JABHCHMOCTEIO pazdpoca anexrpodmian-
HECKHX IIEI.PEIMETPUB IMHTAKCHAIBHBIX CIIOEB OT JaBJI¢HHA B Peﬂ.lﬂ'ﬂp'e;
B) BRICOKOH TeMNeparypoil npouecca, pasMbelTHEM IPAHHLLL PA3Iend MMTAKCHANLHBIH CloH —
MNACTHHA;
r) HM3KOH Temneparypoil npouecca, pa3MeITHEM FPAHMLLL PA3AEIA IMHTAKCHANBHEIH c10il — nna-
CTHHA.
5. Hem onpenenserca 3MeMEHTHLIH COCTAB BrIpauiueaeMoro pacteopa InGaAs metonom MJIS:
a) oTHOIIeHHeM notokos Ga u As;
@) ornomennesm notokos In u Ga;
B) NOTOKOM ATOMOB AS;
r) noTokoM atoMos In.
6. Ha sTane pasroHKH NpHMeCh Pacnpeie/aeTca o 3akoHy:
a) uHTerpana (pyHKuMH omoOKu;
6) napabonuueckomy;
B) JIHHEHHOMY;
r) sakony laycca.
7. Ha stane 3aroHKH NpHMECh PACNpeienseTca N0 3aKoHYy:
a) uHTerpana GyHKUUH OmHOKN;
6) napabonuueckomy;
B) IHHEHHOMY;
r) sakody [aycca.
8. [Ipu nerupoBaHuH NONYNPOBOAHHKA p-n—nepexon odpasyercs Ha rayduHe, rae:
) KOHUEHTPALIHA BBEIEHHOH npuMecH DOMbIIE KOHUESHTPALNH HCXOIHON NpUMecH;
0) KOHLEHTpPALHA BBEICHHON MPHMECH PABHA KOHUEHTPALIMH HCXOIHOH NPHMECH;
B) KOHLEHTPAlUHA BBSACHHOH NPHMECH MEHBLIE KOHLUEHTPALMH HCXOIHOH NpHMECH;

l'] Ha MOBEPXHOCTH MOIYTPOBOIHMEA.
12. Tlpw coznanun nermpoBaHHbIX obnacteil MeTonoMm Tepmudeckoil auddiyinn MAKCHMYM KOH-
LEHTPALIHH IPHMECH HAXOIHTCA:
4) Ha ITyOHHE p-N—Iepexoia; Xp-n;
§) HA NOBEPXHOCTH;
B) Ha rayouue 1/2 x_(p-n);
r) Ha rnyOuHe cpenHeil npoexuun npobera Rp.
20 B ML MU Ha TpaH3HCTOPaX ¢ KAHATAMH OQHOIO THE NPOBOIHMOCTH H30MALMA JIEMEHTOR!
4) AHIeKTPHYECKAR;
0) ne Tpebyerca;
B) KOMOHHHPOBAHHAN!
I) 33 cHeT BBEIEHHs JON0JIHUTENIbHOM onepatmu Juddy3un U CO30aHHs Pa3IelHTeNBHOIO Kap-
MaHa,

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB
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OU3NKO-XUMUYECKUE MPOIIECCHl OUUCTKU MOBEPXHOCTH MOIOXKEK.

VYcnoBus noy4eHus: MOHOKPUCTAITMYECKHUX TUICHOK.

MexaHu3M pocTa U KHHETHKA OKUCIICHUST KPEMHHUSL.

dusnueckre 0OCHOBHI IIpoliecca TepMudeckoi auddy3umu.

TexHonorus SNUTaKCUaNbHOIO HapalUBaHUS TIEHOK U 000pyI0BaHHeE.

TexHonorust u3rotoBiaeHus A1U(GPy3MOHHBIX JIEMEHTOB

TexHomornyeckuit mporecc u3roropyueHus: ounoysspasix MMC no snuTakcuanbHO-TUTaHAPHON
TEXHOJIOTHH

Texnonornueckuii npouecc uzroropienus MJIIT MC Ha koMmieMeHTapHBIX TPAH3UCTOPAX
TexHomorust u3rorosieHus: ounosspuoit UMC no nonuriaHapHOW TEXHOJIOTHH
Br160op MeToa mostydeHus puCcyHKa HHTETPaIbHBIX MUKPOCXEM

TexHonorust MeTauIM3ay NoTynpoBOIHUKOBBIX TMC

XUMHYECKOE OCaXKICHUE U3 Ta30BoH (a3bl. [[1azMoxumMudeckoe ocaxaeHue.
TexHonmorust u3roroiaeHust ounossapaoit UMC no auanekTpudeckor 30s1un
Texnomorust uroroiaeHus: ounosapuoit UMC no uzorninaHapHON TEXHOJIOTUH
Texuonorus uzrorosienus MIIT UMC ¢ kananaMu 0JJMHAKOBOI'O THIA TPOBOAUMOCTH
Texnomoruss MJID

Texnonorust MOC ruapuIHON SNTUTAKCUU

[TorydeHue nerupoBaHHBIX 001acTed METOJIOM HOHHOTO JIETUPOBAHMUS

OCHOBBI 30HA0BBIX HAHOTEXHOJIOTUI

OCHOBBI JIUTOTPaPUIECKUX METOJIOB C BHICOKOW pa3pemaronieid CriocOOHOCThIO

9.1.3. IIpuMepHBIii NepevYeHb BONMPOCOB /s 3allIUThI KYPCOBOI'0 MPOEKTAa

Ananu3z UMC. Kakue 371eMeHTBl BXOAAT B JaHHYIO CXEMY, 110 KaKOW TEXHOJIOTHMU OHHU
BBIIIOJIHSIOTCS, KAKUE CBA3U YCTAHABIMBAIOTCS MEXKY JIEMEHTAMMU.

MeToa U30JIS1UH 3IEMEHTOB U HEOOXOMMOE YUCIIO N30JIMPOBAHHBIX 00IacTeil.

Mertoas! I0JIy4eHHs JIEMEHTOB CXEMBI U UX PUCYHKA.

ITocnenoBaTenbHOCTD ONEPALM TEXHOJIOIMYECKOr0 IPOLEcca, TEXHOJIOTUYECKUM MapIIPYT.
OcCHOBHBIE TEXHOJIOTUYECKUE TIPUEMBI, UX Ha3HAUYEHUE U CYTh.

TexHOJIOrHYeCKUEe PEXUMBl B JJaHHOM KOHKPETHON TEXHOJOTHH, a TakKXe 000pyJoBaHHUE,
UCIIOJIB3YyEMOE IS IPOU3BOICTBA U KOHTPOJIA.

PexoMeHanuu TEXHOJOIMYECKUX PEKUMOB, IIPUTOJHBIX I IPAKTUYECKOW peanu3aluuu Ipu
U3TOTOBJICHUM TAHHOU CXEMBI UIIU CTPYKTYPBI.

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX IIPOEKTOB

TexHon0rust U3roTOBJIEHU HHTErPpAIbHON MUKpocxeMbl DCJI

Texuonorust uzrorosienus MC na coBmemennsix MOII-Tpan3uctopax
DoTOYYBCTBUTEIBHBIE PUOOPHI C 3apsaaoBoi cBs3bio Ha MJIIT MC
Texnonorus usrorosnenus cxemsl UMC TTII

Texnonorus uzroroiaenuss KMJIIT NC tuna NJIM-HE

TexHonorust U3roTOBIEHUS TPAH3UCTOPA C IBYMEPHBIM 3JIEKTPOHHBIM ra30M

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. Bapuanr 1

1. ¥xazaTh napaMeTpsl MOAMOKEH MapKH:

. SKID0.1/4KIMS
200K 70515 :

2. TlpeacTABHNTE CTPYKTYPY MTHHY — PEIHCTOPA.

Bapwanr 2
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1. ViazaTh napasMeTprl NoUTOAKH MAPKH:

110 TK2PL5/5K3C5,0
J00KIE8 '

2. lpeacTaBuTE CTPYETYPY PEINCTOPA B IMHTTEPHOH 00TaCTH.

3. Bapwuanrt 3.
1. PaccunTaTh KOJIMYECTBO NOHOpHOUW mpumecu pocdopa, BHeApsIieMOe B KPEMHUU M3
6eckoHeyHoro ucrounuka rnpu temmneparype 1000 C 3a 40 muH.
2. OnmpenenuTh NOTPEUIHOCTh AUGPY3MOHHOTO pe3UCTOpPa HO MHOBEPXHOCTHOMY
compoTuBlieHUto. Pesuctop monydeHn nuddysueir 6opa B kpemHuid tuma KOD-1,0,
obecrnieunBaroIIeii MOBEPXHOCTHYIO KOHIeHTpamuio 5*10"18 cM”(-3) u rmyOuny 3ajeraHus p —
n nepexonaa 2,7 mkMm. Juddysus npoBonutcs npu temneparype 1150 C. TounocTs
nogaepxxanusa temnepatypsl 0,5 C, a Bpemenu 30 c.
3. Pacnpenenenue npuMecH Ha dTale 3arOHKUM OIHCHIBACTCS CIEAYIONIEH 3aBUCUMOCTBIO.
[TokazaTe mpodunm pactpeaeeHus npuMecH, eciii Bpems auddysun t1>t2>t3. OOBICHUTH X0
KPUBBIX.
4. Ha xakoii riryoune oOpasyercss p — n nepexon npu auddyzun?

4. Bapmuanr 4.
1. Ilnenka KpeMHUS OCa)XAAaeTCsl MyTEM BOCCTaHOBIIEHUs | % TeTpaxiopuia KpeMHUS B IOTOKE
Bojmopoaa npu temneparype 1400 K. KakoBa 3ddhexTuBHOCTH TIpoliecca, €ciii OTHOIICHHUE
KpEMHHUS K XJIOpY Ha Bxoze paBHo 0,25.
2. OnpenenuTts BpeMs MOJYUYEHHS IUIEHKH ABYOKHCHU KpeMHMsA ToamuMHOM 1,0 MKM B mapax
BoJIbI ipu TeMmeparype 1000 C.
3. Ha nomnoxke 200K2C-0,01 BoIpamena snutakcuanbHas mieHka 10 KJ[b-0,5 co ckopocThio
1 Mxm/MuH. OnpeenuTh KOHIEHTPALUIO CYPbMbI B IIJICHKE HA TIyOuHE 9 MKM B pe3yJsibTaTe
aBTOJIETUPOBAHMS, €CJIU TeMIieparypa snutakcun 1523 K.
4. Tlouemy mnpu MOJYyYEHHUHU IJIEHOK JABYOKHCH KPEMHHUS TEPMHUUECKUM OKHUCIECHUEM
UCIIOJNIb3YETCSl TaK Ha3blBaeMass KOMOMHHUPOBAHHAsS TEXHOJIOTM, U YTO OHAa O3Hayaer?

5. Bapuanrt 3.
1. Kak u3MeHUTCS CKOPOCTh pOCTa AMUTAKCUAIBbHON IJICHKH KPEMHUS MPU BOCCTAaHOBJICHUHU
TeTpaxjopuaa KpeMHHUS BOJOPOJIOM IMPH MOCTOSTHHOW CKOPOCTH TMoToka ra3a 0,5 m/c, ecnu
temnepatypa peakuuu cHuzuiack ¢ 1600 no 1300 K? Konnentpanus tetTpaxjiopuia B BOIOPOAE
MOJJIEP>KUBAETCS MTOCTOSIHHOM, YTO COOTBETCTBYET 3HAYEHHSIM OTHOILIEHUH XJIOpa K BOJOPOAY U
KpPEMHHUS K XJIOpY Ha BXoje B peakTop coorBeTcTBeHHO 0,02 1 0,25. CucteMa HaXoIuTCsS B
PaBHOBECHH.
2. Koncranta paBHOBeCHs OCHOBHOM peaklUH MOJTYyUYEHHUS KPEMHHUS XJIOPUIHBIM METOAOM
coctasiisieT 0,0245. OnpenenuTs JaBICHUS TETPAXIOPHUIA KPEMHHUS U BOJOPO/IA, €CIIN JIaBICHUS
MPOJIYKTOB peakiuu Ha Bbixojae cocTabisitoT 10,2 [1a nna kpemuus u 120 [1a gis xsmopuctoro
BoJlopoa. CoaepkaHue TETpaxyiopuia KpeMHuUs B ToToke Bogopoaa 0,5 %.
3. Ha mognoxke 200 KO®-0,05 Beipamena snutakcuanbHasg mienka tuna 10 KAb-0,5 co
cKkopocThio 1 MkM/MuH. OnipenieTuTh KOHIEHTpanuio ¢ocdopa B IICHKE B pe3ynbTaTe 3G dhexTa
aBTOJICTUPOBAHUS Ha TIyOMHE 8 MKM, ecii Temrneparypa snutakcuu 1200 °C.
4. Kakue TpeOoBaHMS MPEABIBIAIOTCS K Moa3aTBopHOMY AudinekTpuky MII-ctpykryp? Kak
OHH pPeaIU3yI0TCS C TOYKU 3pEHHS BHIOOpA TEXHOIOTHUN?

9.1.6. TeMbl NpaKTUYECKUX 3aHATHI

1. Tlopnoxxku nonynpoBogHukoBeix UMC. MapkupoBka u napaMmeTpsl noayioxek. CTpyKTypsl
JJIEMEHTOB.

Pacuet pexxumoB nud¢ys3un u npoduiei serupoBaHus

Pacuet TounocTr M3roToBiaeHus AM(PPy3nOHHBIX JIEMEHTOB

Pacuer pexxuMoB razodaszHoi 3MUTaKCUH U TPOQUIICH aBTOIETUPOBAHUS

Pacuer pexMMOB MOJIEKYIISIPHO-IYy4€BOM SITUTAKCUU

Pacuet pexxumoB oxkuCIeHUs

Jlutrorpadus B TEXHOJIOTHH MUKPO- U HAHOAJIEKTPOHUKE

Pacuer TeXHOIOrHYeCKUX PeXXUMOB J1Jisi co3aanus nzoisiuuu UMC

Pa3paboTka THIOBBIX TEXHOJOTMYECKHX IPOLIECCOB HM3TOTOBJICHUS MOJYHPOBOJIHHUKOBBIX

XN R DD
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npudopor u UMC
10. OcHOBBLI HAHOTEXHOJIOTUH

9.1.7. IlpuMepHBIii epeYeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 32JaHUI

Tema unguBunyansHoro 3aganus Ne 1: luddysus npumeceii B KpeMHUI

[Ipu BeIMONHEHUU 3anaHus TpeOyeTrcs 00OCHOBATH BBIOOP TEXHOJOTHMU (OJHOCTAAMHHAS,
NBYyXCTaJuiHas), U3JI0KUTh €€ OCHOBBI, YCIOBHS IIPOBEIEHUSA. B COOTBETCTBUM € UCXOAHBIMU JaHHBIMU
3aJlaHus CIIEYeT pacCuuTaTh pexUMbl TUQPy3un, TpoPHUIn pacripeneaeHus IPUMECH B JETUPOBAHHBIX
00JIaCTSAX U OLEHHUTH TEXHOJIOTHUYECKYIO MOTPELUIHOCTH 10 COMPOTUBIICHHUIO JIETUPOBAHHOM 001acTH.
1. Bapuanr 1
Omnpenenuts pexumsl quddy3un u npoduis pacupeaeneHus npuMmecu npu auddysuu 6opa B
KpeMHuH, panee nerupoBaHHbid Gpochopom npu T=1200 C 3a Bpems 120 MUH 1 UMEIOIINNA =
700 OM/kB 1
xpn= 4 Mxkm. Konnentpanus nogioxku 10714 cm-3. O6nacTs, 1erupoBanHas 00poM, UMEeT =
200 OM/kB u r1yOuHy 3ajieraHus p — n nepexoga xpn= 2,2 MKM. PaccuuTaTh MOrpemHocTh
COINPOTHUBIIEHUS CJI0s IIpy mMpuHe 20 MKM U JUTMHE 1 MM.
2. Bapuanr 2.
[Tpu popmupoBanuu M/II-cTpykTyp ¢ KaHamamu n — Tuna npooautcs quddysus dpocdopa, u
MOJIy4aloT 00JIaCTH C MOBEPXHOCTHBIM cornpoTusieHue 40 Om/kB u xpn= 1 mkm. [Ipumecs
BHEPSETCS B U30JIMPOBAHHYIO 00J1aCTh € yIEIbHBIM OBEPXHOCTHBIM conpoTuBieHueM = 700
Om/kB 1 xpn= 6 MKM, noiay4yeHHoOi npu Temneparype T=1200 C 3a 3 yaca. Onpenenurb Bpems
muddysun Gochopa, npoduib pactpeeneHus IPUMECH U MOTPEIIHOCTh COIPOTUBIICHUS CII0S
¢ mupuHou 20 MKM 1 AsuHOM 30 MKM.

Tema unauBHYyanbHOro 3a1aHus Ne 2: DnuTakcus INIEHOK KPEMHUS

[Ipu BHIMOJHEHHH BTOPOTO MHAMBHUAYAJIbHOTO 3aJaHUS CIEAYEeT BHIOpATh TEXHOJIOTHIO
MIOJIy4EHHS SMIUTAKCUAIbHON IUIEHKU KPEMHUS Ha KpEMHUEBOU no1okke. C yueTom 3a1aHus
paccuuTaTh PEKUMBI SMUTAKCUU, MOCTPOUTH MPO(UIbL aBTOJETUPOBAHUS M ONPEACIUTH
CMEIIIEHUE TPaHUIlbl pa3jiena MOAJIOKKA — 3MUTAaKCHaIbHas IJICHKA.

3. Bapuanr 1.
Ha nognoxkxe 200K9C-0,01 Bripamena anutakcuanpHas mieHka 10 KJIb-0,5. Onpenenurs
PEXKUMBI SMUTAKCUU U MTPO(UITH aBTOJIETMPOBAHUS, €CIIM CKOPOCTh ITOTOKA Ta3a, CoAepKaIero
SiCl4, 0,5 cm/c, a Temnepartypsl pocta mwieHkn T21=1300K, T32=1400K u T23=1600K.

4. Bapuanr 2.
Ha Monokpucramne kpemuus tuna KJ[b-5 noayduTs 3nUTakCHaIbHYIO MJIEHKY C YAECIbHBIM
corporusienueM 0,5 OM*cM U TonuHoN 5 MKM. PaccuntaTts pexXuMbl OTydeHUs TIICHKU PU
temneparypax T3=1000 K, 1200 K u 1400 K u cmemeHnue rpanuibl pa3jaesia MJIeHKa —
MOJIJIOXKKA B PE3YJIbTATE aBTOJIETUPOBAHUS.

Tema nunauBuyanbHoro 3aganust Ne 3: TexHOJIOTHs U3rOTOBIEHUS MOITYIPoBoAHNKOBOM MMC

5. Bapmuanr 1.

[Tpu BBIOJIHEHUH TPETHEr0 MHAMBUIYAJIBHOTO 3aJaHMs CIEAYyeT pa3padoTaTh TEXMpoIecc
U3TFOTOBJICHUS CXEMBI [0 MPEUIOKEHHON TEeXHOJOTuU. Texmponecc npeicTaBUTh B BUIE
IIOCJIEJOBATEIILHOCTU IIPOBEACHUS TEXHOJIOTHMUECKUX OIlepalvil ¢ yKa3aHUEM pacCUMTAaHHBIX
KOHKPETHBIX pexuMoB. [Ipu pacdere pexumoB nuddys3un, OKUCICHUS, IMUTAKCUU JaTh
pEeKOMEHJAlUK MO BHIOPAHHON TEXHOJOTUHU, PACCUYUTATh OCHOBHBIE TEXHOJOTHYECKHUE
napaMeTpbl. Pe3ynbTaThl pacdeTa MpeACTaBUThL B BUJE TaOMHUIl UIH TpadHIECKUX
3aBucuMocTeld. Kpome Toro, paccuutaTh U HOCTPOUTH MPO(UIL pacipeaesneHus npuMeceid B
TOTOBOM CTPYKTYPE.

9.2. MeTonnueckne peKOMeHIalUN
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YueOHBI MaTepuan u3iaraercsa B GopMe, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTeabHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPOMPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

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

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

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

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:
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— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TaIOB.
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