MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOT'PAMMA JTUCHUTIJIMHBI
IIpoueccsl MUKPO- 1 HAHOTEXHOJIOTHH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 4

Cemectp: 7, 8

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 7 cemecTp 8 cemecTp Bcero Enununne
1 | Jlexuun 44 44 JacoB
2 |I[IpakTrueckue 3aHATHS 34 34 4acoB
3 | KypcoBas pabota (poexr) 20 20 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 78 20 98 4acoB
5 | V3 HUX B UHTEpAKTUBHOU Qopme 14 14 4acoB
6 |CamocTtosTenbHas pabora 66 52 118 4acoB
7 | Bcero (0e3 sx3ameHa) 144 72 216 JacoB
8 |IlogroroBka u caya 3K3aMeHa 36 36 4acoB
9 | OO6mas TpyI0eMKOCTh 180 72 252 4acoB
5.0 2.0 7.0 3.E.

DK3aMeH: 7 cemecTp
KypcoBas pabota (mpoekr): 8 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ,:[pbl
nporokot Ne 91 ot «19 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

PazpaboTuuk:
noteHt kag. ®D H. A. YUncroenosa

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

[Tpodeccop xadeapsr huzndeckon
anekTpoHuku (D) T. . Jlanunvna

Jouent kadeaps! GpU3NIECKON IJIEK-
TpoHuku (D) N. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpr0 OCBOCHUS TUCHUILIINHBI SIBISICTCS M3YUYCHHE CTYJICHTAMH OCHOBHBIX (DM3UKO-XUMUYECKHUX
SBIICHUM, JIeXKAIIUX B OCHOBE METOIOB, SIBISIOUINXCS 0a30BBIMU B COBPEMEHHONW MHUKPO- M HAHOTEXHOJIIO-
UM, NpuoOpeTeHrne 3HAHUN 10 COBPEMEHHOMY COCTOSIHUIO U TIEPCIICKTUBHBIX HAMPABICHUSX Pa3BUTHUS
MHUKPO- U HAHODJIEKTPOHUKHU, UX IJIEMEHTHOU 0a3bl, GU3NYECKUM OCHOBaM (YHKIIMOHUPOBAHUS MpUOO-
POB MUKPO- U HAHOAJIEKTPOHUKH.

1.2. 3amaum AMCHMIIIMHBI

— - (hopMHPOBaHNE HABBIKOB MPOBEACHUS TEPMOIMHAMUYCCKUX U KHHETHYCCKHUX PACUCTOB TEX-
HOJIOTUYECKUX MPOIIECCOB;

— - (hopmupoBaHHEe 3HAHUI B 00JacTH CIIOCOOOB HAHECECHHMS, YIAJICHHS W MOAU(DHUIIMPOBAHUS
BEIIECTBA HA MUKPO- M HAHOYPOBHE, UCIOJIB3YEMbIX MIPU CO3JAHHHM KOMIIOHEHTOB TBEPAOTEIBHOM JJICK -
TPOHUKH U WHTETPAITBHBIX CXEM;

— - W3ydeHHue 0a30BBIX MPOIIECCOB U OOOPYNOBAHUS, MCIOIb3YEMbIX B TPAIUIIMOHHON MHUKPO-
TEXHOJIOTHH, a TaK)Ke CIeNH(PHISCKUX MPOIECCOB, TIO3BOJSIONINX (POPMUPOBATH CTPYKTYPHI HA MOJICKY-
JSIPHOM YPOBHE M OCHOBaHHbBIE Ha CIIOCOOHOCTH K CAMOOPTaHU3aIluH, CEIIEKTUBHOCTH, aHU30TPOIINH.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Huctumnuna «IIponeccsl Mukpo- u HanotexHonorun» (b1.B.O/1.7) otHocuTcs k 610Ky 1 (Bapua-
THBHAS YacTh).

[TpenmecTBYIOUMME TUCHUIUIMHAMU, (POPMUPYIOITUMH Ha4YalbHbIC 3HAHUS, ABIsAIOTCA: MaTtema-
TKa, OCHOBBI TEXHOJOTHUU SJICKTPOHHOW KOMIOHEHTHOW 0asbl, ®u3uka, Ousnka KOHIACHCHPOBAHHOTO
coctosiHusl, OU3nKa NIIEHOYHBIX HAHOCTPYKTYDP, XUMHSL.

[TocnenyromumMu TUCHUIUIMHAMUA SBISIIOTCSA: MoienupoBaHUue U MMPOEKTUPOBAHUE MUKPO- U HAHO-
cucrem, lIpegaumiomuas npakrrka, TEXHOIOTHUSI KPEMHUEBOW HAHODJIEKTPOHUKH.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOINX KOMIIETEHIUH:

— IIK-2 roToBHOCTHIO TIPOBOJUTH IKCIEPHUMEHTAIBHBIC UCCIIECOBAHUS MO CHUHTE3y U aHAIU3y
MaTepualioB 1 KOMIIOHCHTOB HAHO- U MI/IKpOCI/ICTeMHOI\/'I TEXHUKU,

— IIK-8 roToBHOCTBIO HCMONB30BaTh 0a30BbIe TEXHOJIOTHYECKUE MPOLIECCH M 00OpYyHAOBaHHE,
MMPUMCHSCMBIC B IPONU3BOACTBC MAaTCPUAJIOB, KOMIIOHCHTOB HAHO- U MI/IKpOCI/ICTeMHOI\/'I TCXHHUKU,

— TICK-2 roToBHOCTBHIO K TPUMEHEHHUIO COBPEMEHHBIX TEXHOJIOTHUUYECKUX MPOLECCOB U TEXHO-
JIOTUYECKOro 000pyIOBaHUS Ha dTamax pa3paboTKU U MPOU3BOJCTBA U3CIUNA MUKPO- U HAHOAJIEKTPOHHU -
KU, TBEPIOTEIbHON JIEKTPOHUKH U MUKPOCUCTEMHON TEXHUKU;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOIUNACS TOJIKEH:

— 3HaTh — QU3HKO-XUMHUYECKHE U TEXHOJIOTHMYECKHE OCHOBBI MPOLIECCOB MPOU3BOJCTBA U3/E-
JUI MUKPO- U HAHOAJIEKTPOHUKH, THIIOBBIE TEXHOJIIOTUYECKUE MPOLIECCH UX WU3TOTOBICHUS; MPUHIIMIIBI
OopraHu3anuun 6a301351x TCXHOJIOTMYCCKUX IMPOLCCCOB CO3MaHNA KOMIIOHCHTOB MHUKPO- U HAHOCHUCTEMHOU
TEXHUKH

— yMeThb — BBIOMPATh ONTUMAJIbHBIE TEXHOJIIOTUYECKUE MPOIECCHI, UX IMOCIEI0OBATEIIBHOCTH H
KOHTPOJIbHO-U3MEPHUTENbHBIEC ONIepalluy AJIsl IPOM3BOICTBA U3ENIUI HAHO- 1 MUKPOCUCTEM

- BJIAAE€TDb - HABbIKAMU pCaJIn3allii COBPCMCHHBIX CHOCOGOB HAaHCCCHUS, YAAJICHUSA U MOZ[I/I(bI/I-
OUPOBAHUA MaTCPpUAJIOB MPHU CO3AaHUN 9JIEMEHTHOM 0a3bl MHKPO- 1 HAHOCUCTECM.

4. O0beM TMCHUIIMHBI U BUAbI y4e0HOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUIMHBI cOCTaBIsieT 7.0 3aU€THBIX €IMHUIIBI U MPEJICTaBICHA B Ta0JIM -

e4.1.
%a@mua 4.1 — TpyaA0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
7 cemecTp 8 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 98 78 20
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Jlexknnn 44 44

[IpakTHueckue 3aHATU 34 34

Kypcoas pabota (mpoekr) 20 20
W3 Hux B uHTEpakTUBHON (hopme 14 14
CamocTosiTenbpHas paboTa (Bcero) 118 66 52
Brinonaenne pacyeTHBIX paboT 15 15
[TonroroBka Kk KOHTPOJILHEIM paboTam 9 9

Beinonnenne KypcoBoro npoekra (padboTsl) 25 25
BrinosnHeHre MHAUBUAYABHBIX 3aJaHUN 8 8

[TpopaboTka IeKIMOHHOTO MaTepralia 15 15
CaMocTosTenbHOE N3yUeHUE TeM (BOIPOCOB) 12 12
TEOPETHUYECKON 4acTH Kypca

[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 34 34

CeMHHapam

Bcero (6e3 3x3ameHa) 216 144 72
IToaroroBka u caada dK3aMeHa 36 36

OO6mmast Tpy1I0€MKOCTb, 4 252 180 72
3aueTHble EquHuib 7.0 5.0 2.0

5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA

Paznensl IUCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUALI 3aHSITHI

= | = | = | 8§ | &E
=2 g ¢ 28 5 2
: S < s FoS 20
Haszsanus paznenoB QuCHUTIUITMHBL % © Q, s o 9 §‘ g
2 : =
= g 2 & | 89 2 s
= © S S g
7 cemecTp
1 Beenenwue, ey v 3a0a4l JUCIHIIHHE 2 0 1 0 [IK-8, TIICK-2
2 OU3NKO-XUMHYECKHE OCHOBBI TTPOIIEC- 2 0 2 0 4 I1K-2, TTK-8,
COB yJIaJICHHSI BELIECTBA C TOBEPXHOCTHU [1CK-2
TBEpAOH (pa3bl — MOITIOKKH
3 Crpyktyps! anementoB UMC 2 2 6 0 10 |IIK-2, I1K-8,
[1CK-2
4 OU3NKO-XUMHUUYECKUE OCHOBBI MPOIIEC- 8 8 13 0 29 I1K-2, T1K-8,
COB IIEPEPACIIPECIICHHS BEIIECTBA I1CK-2
5 OUBUKO-XUMHYECKHE OCHOBBI AITUTAK- 6 6 11 0 23 I1K-2, T1K-8,
CHAJIBHBIX MTPOIECCOB [1ICK-2
6 JInssieKTpruYecKue MIEHKU B MOIYNpPO- 4 4 6 0 14 | TIK-2, [IK-8,
BOAHUKOBBIX IMC [1ICK-2
7 OU3HKO-XMMHUUECKHE OCHOBEI METaJIIIN - 2 0 2 0 4 I1K-2, TIK-8,
3alUU [IOBEPXHOCTHU CTPYKTYP I1CK-2
8 PU3MKO-XMMUYECKHE OCHOBBI IIPOLIEC- 6 2 5 0 13 I1IK-2, T1K-8,
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COB JIUTOTpapuKl B TEXHOJIOTUU MUKPO- U [1ICK-2
HaHOAJIEKTPOHUKHU
9 Uzomsamus snemenToB UMC 2 2 4 0 8 IIK-2, T1K-8,
[1CK-2
10 TunoBbie TEXHOJOTUUYECKUE TIPOLIECCHI 6 4 9 0 19 I1K-2, T1K-8,
n3rorosyieHus: ounonapusix 1 M1 [1CK-2
UMC
11 OcHOBBI HAHOTEXHOJIOTHIA 4 6 7 0 17 I1K-2, TIK-8,
[1CK-2
Hroro 3a cemectp 44 34 66 0 144
8 cemecTp
12 ITomyuenue 3a1aHnuii Ha KypcOBOM 0 0 2 20 2 I1K-2, IIK-8,
NIPOEKT [1CK-2
13 Ananu3 nuTepaTypsl 10 TEME KypCo- 0 0 10 10 |IIK-2, IIK-8,
BOI'O MPOEKTA [1CK-2
14 AHanu3 akTyaJbHOCTH, HAYYHOU 1 0 0 2 2 I1K-2, ITK-8,
MPaKTHYECKON 3HAYUMOCTH [1ICK-2
15 BeimonHeHne HeoOX0UMBIX pAaCUYeTOB 0 0 15 15 I1K-2, T1K-8,
10 TIPOCKTY [1ICK-2
16 AHanu3 NOJIyYEHHBIX PE3YJILTATOB 0 0 4 4 [1K-2, 1TK-8,
[1CK-2
17 Beinonnenue rpadguyeckux mMarepua- 0 0 9 9 [1K-2, 1TK-8,
JI0B [1CK-2
18 OdopmiteHre KypcOBOTO MPOEKTA 0 0 10 10 |TIK-2, TTIK-8,
[1CK-2
Hroro 3a cemectp 0 0 52 20 72
Uroro 44 34 118 20 216
5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopneprxaHue pa3ienaoB JUCIHUILIKH (TI0 JIEKIUSAM) IPUBEAECHO B Tabnuie 5.2.
Tabmuia 5.2 — Coneprkanue pa3faesnoB JUCUUIUIMH (10 JICKIHSIM)
3 3 £
3 =
Z > 5
Ha3zBanus paznenos Copeprkanue pa3aesioB TUCHUTTUHBI IO JIEKIIHSIM 5 - % 5
o) E
2 | &2
=) g =
7 cemecTp
1 Benenue, uenu u enu u 3amaun kypca. TpeboBanust Kk 00beMy 3HAHUN 2 [1K-8,
3a/1a4¥ TUCLMILIUHBI M0 AUCHUILUIMHE. MUKpPO- U1 HAHOTEXHOJIOTUH — OCHO- [ICK-2
Ba COBPEMEHHOM HaHOXJEKTPOHUKH. Opranuzanu-
OHHO-TEXHOJIOTMYECKUE OCHOBBI IPOU3BOJCTBA U3/1E-
JIMHA MUKPO- U HAHOZJIEKTPOHUKHU. CIIMCOK pEKOMEH-
JyeMOU JIUTEPATYPHI.
Hroro
2 ®Ouzuko-xumuueckue | Beroop marepuana nmomioxkexk MMC. Mexannueckas, [K-2, TIK-
OCHOBBI MPOIECCOB MexXaHOXUMHUYecKas u pusnyeckas oopaboTka mojio- 8, [ICK-2
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yJIaJICHUS BEIIECTBA C
IIOBEPXHOCTHU TBEPAOH
(ha3sl — MOUTOKKHN

KCK. XI/IMI/I‘IGCKaﬂ, QJICKTPOXHUMHYCCKAA U HOHHO-
I1asMEHHasA O4YMCTKa IMOJJIOXKCK. KOHTpOHI) CTCIICHHU
YHUCTOTHEI.

HUroro

3 CTpyKTypbl 3JIEMEHTOB
NUMC

CTpyKTypBI 3JIEMEHTOB NOTYNPOBOAHUKOBBIX IMC

Hroro

TK-2, TIK-
8, TICK-2

4 OU3NKO-XUMHYECKHUE
OCHOBBI IPOIIECCOB
nepepacnpeeieHus
BEIECTBA

[Tpotecchl TepMoaudGy3HOHHOTO JTETUPOBAHUS.
Juddy3roHHBIE TPOLIECCHI, CTUMYIUPOBAHHBIE
BHEITHUMH W BHYTPeHHUMU (akTopamu. Ouszmueckue
OCHOBBHI MPOIIECCOB TePMHUUECKON MU y3uu 1 HOH-
HOW mMIaHTanuu. TexHonorus nuddy3uu u 06opy-
noBanue. KoHTposb mapamMeTpoB JIETUPOBAHHBIX CIIO-
eB. Pacuer pexxnmoB nmuddy3un u 1udy3noHHBIX
npoduneit neruposanus. [lapameTpsl, BIusione Ha
BOCTIPOM3BOAMMOCTD PE3YNIbTaTOB. TeXHOIOTHUECKNE
MOTPEUTHOCTH NpH co3/IaHuu TUhHY3MOHHBIX 00J1a-
cteil. MoguduimpoBaHue.

0NN

Htoro

TK-2, TTK-
8, TICK-2

5 OUBUKO-XUMHUYECKHE
OCHOBBI 3ITUTAaKCUAIBLHBIX
MPOLECCOB

TepmoanHaMuKka 1 KUHETUKAa OPUEHTHUPOBAHHOIO 3a-
pozpieoOpa3oBanust. MexaHu3M snuTakcuu. MeTo-
JIbI TIOJTYYEHUS AMUTAKCUATIbHBIX CTPYKTYp. ['a30-
¢aznas snuTakcusa KpeMHus. Kuneruka snutakcuaib-
HOTO POCTA IJICHOK NP OCAXKIACHUH U3 ra30BOH (asbl.
Pacuer ckopocTu anuTakcuu. ABTOJIETHPOBAHUE IIPU
AMUTAKCUH. TEeXHOJIOTUs 3MUTAKCHAIbHOTO Hapallu-
BaHUsI IJICHOK M 06opynoBanue. KoHTposb mapamer-
POB 3NUTaKCHANTBbHBIX MJIEHOK. ["a30da3Has sanuTakcus
13 METaJUNIOOPTaHUYECKUX COEIUHEHNNH. Moneky-
JISIPHO-JIy4eBast SMUTAKCUS. YCIOBUS MOTy4YEHUS MO-
HOKPUCTAJUTMYECKUX TuIeHOK. OO0opyaoBaHue uis
MIJID.

Hroro

TK-2, TIK-
8, [ICK-2

6 JlnsnekTpudeckue
TUICHKU B
MOJTYTIPOBOAHUKOBBIX
UMC

TepMuueckoe okucieHne kpemuusi. Mexannsm pocra
Y KMHETHKA OKUCJIEHUS. MeTobl OKUCIIEHUS U 000py-
noBanue. [lepepacnpenenenre aerupyronmx npume-
celt Ha rpaHuIie paznena ¢a3 npu okucieHuu. Tepmo-
JUHAMUKa U KHHETUKA MPOLIECCOB XMMUYECKOr0 0ca-
XKJICHUS 13 ra30Boi (ha3pl. DU3MKO-XUMUYIECKUE
OCHOBBI XUMHUYECKOT'0 U MIa3MOXUMHUYECKOI0 OCa-
KIACHUS JUDIEKTPUUECKUX IJICHOK U TMOJIMKPUCTAIITU-
yeckoro kpemuus. O6opynoBanue. CBOHCTBA TJICHOK.

HUroro

I1K-2, TIK-
8, IICK-2

7 OU3NKO-XUMHUYECKUE
OCHOBBI METAJIJIU3AIAHN
TIOBEPXHOCTH CTPYKTYP

BBI60p MaTtcpualia MECTAJUIN3allui U TEXHOJIOTUS MC-
Taaan3anun. AHaJIN3 OTKAa30B 110 METaJlJIM3allu.
MHor OYypOBHECBasA MCTAJIJIN3allHl.

Hroro

TK-2, TIK-
8, TICK-2

8 DU3UKO-XUMHUUYECKUE
OCHOBBI ITPOIIECCOB
autorpaguu B

Knaccudukarms npoueccos aurorpapuu. Gusuko-
XMMHYECKHE OCHOBBI poliecca (hoTonuTorpadum.
[Tonydyenune pucyHka HHTETPAJIbHOW CXEMbBI METOIAMH

TK-2, TTK-
8, TICK-2
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TEXHOJIOT'MU MUKPO- U

(b oTO-, peHTreHO- U AeKTpoHoauTorpaduu. Hano-

HAHORJIEKTPOHUKH muTorpadus.
Htoro
9 M3omnsuus anemenToB | M3oms1ust 0OpaTHOCMEIIEHHBIM p-n-niepexoaoM. Ju- [IK-2, TIK-
nMC anieKkTpudeckas nzossinus. KomOuHupoBaHHas H301s- 8, IICK-2
U,
Htoro
10 TunoBsie Kiaccudukanus TeXHOIOTHUECKUX MPOIECCOB U3TO- TIK-2, TTIK-
TEXHOJIOTUYECKHUE tossieHus: UMC. TexHonorus n3rotoBaeHus: OUmnossip- 8, IICK-2
niporiecchl u3rotoieHus: |Hbix MMC. Texnonorusa usrorosienus MJIIT UMC.
ounonsipaeix 1 M/IIT Vitoro 6
NMC
11 OcHoBbI BBenenue B HaHoTeXHOJIO0TMI0. COBPEMEHHBIE METO/IBI 4 [K-2, TIK-
HAHOTEXHOJIOTUH HAHOTEXHOJIOTUU. MeToIbl 30HA0BOW HAHOTEXHOJIO- 8, IICK-2
THUH.
Hroro 4
Hroro 3a cemectp 44
Hroro 44

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H ¢ 00eceYnBAKIIMMH (TPeabIy UMH)
U obecnneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMUA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIMMA) H
obecrnieunBaeMbIMU (TTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 — Pa3aenbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHON AMCHUIUIMHBL, 71 KOTOPBIX HEOOXOAUMO H3ydeHHE
Hanmenosanne 00eCTICUNBAIONINX ¥ 00ECIICUNBACMBIX JUCIIUTUINH
IUCLUITINH
1121314516789 101112131415 /16|17 18
[IpeamecTByrOmMME TUCITUATIIUHBI
1 MaremaTnka + + |+ | + +
2 OCHOBBI T€X-
HOIOTMMONCK™ 1 |+ 4+ |+ |+ |+ | + | + NI T (N R
TPOHHOM KOMIIO-
HEHTHOM 0a3bl
3 ®Ousuka + |+ |+ |+ ]+ |+t + +
4 Pu3nka KoH-
JeHcuposaHHoro | + | + | + | + | + | + | + + |+ | + + 0+ + ]+ |+
COCTOSIHUSA
5 ®u3uka
IUIEHOYHBIX HAa- + |+ | + + + |+ |+ | +
HOCTPYKTYP
6 Xumus + + |+ + |+ |+ + ]+ ]+ + | +
[Tocnenyromuye TUCITUTITUHBI
1 MopenupoBa-
HAC MOPOCKTH- | | | b | |+ |+ |+ + |+ |+ + |+ |+
pOBaHHE MUKPO-
1 HAHOCHCTEM
7
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2 Ipeaaumiom-
Hasl TpaKTUKa

3Texwomorms | + | + | + |+ | + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ ]+ |+ |+
KpPEMHMEBOU Ha-
HOQJICKTPOHHUKHU

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, (OPMHUPYEMBIX PH U3yYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTaBJICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIUHBI, U BUOB 3aHS -

TAU
Bunwl 3austuit
=
= o
= o
= jan) 5 O
2 < . < q)
5 < » ¥ S OpPMBI KOHTPOJISI
= = % . s
=} o o <
2 = & ©
4
[TK-2 + + + + Kontponsnas padora, OT-
4eT [0 HHIUBUIYaThHOMY
3a7aHuIo, JKk3aMeH, Onpoc
Ha 3aHATUAX, 3allUTa Kyp-
COBBIX ITPOEKTOB (pador),
Tect, OTueT 10 KypcoBoii
pabote, OTYET MO MPaKTH-
YECKOMY 3aHSTHIO
[1K-8 + + + + KonrtponrHnas pabora, Ot-

4eT 110 UHIUBUYaTbHOMY
3a7aHuIo, JK3aMeH, Onpoc
Ha 3aHATUAX, 3allUTa Kyp-
COBBIX NPOEKTOB (pador),
Tect, OTueT o KypcoBoii
pabote, OTYeT Mo NpaKTH-
YECKOMY 3aHSTHIO

[1CK-2 + + + + KonTponbHas pabota, OT-
YeT 110 UHIUBUIYaTbHOMY
3aaHuio, JK3aMeH, Ompoc
Ha 3aHATHUAX, 3alIuTa Kyp-
COBBIX MPOEKTOB (pador),
Tect, OTuer o KypcoBoii
pabote, OT4eT o NpakTu-
YECKOMY 3aHSTHIO

6. UaTepakTuBHBIC METOABI M ()OPMBI OPraHU3ANMHU 00yYCHHUSA
TexHOMOTUN HHTEPAKTUBHOTO OOYYSHHS MTPH Pa3HBIX (hopMax 3aHITHN MpUBEIEHBI B Tabmuie 6.1.
Ta6muna 6.1 — TexHOIOIMM HHTEPAKTUBHOTO 00yUYEeHHs IPU Pa3HbIX (GOpMax 3aHITUN

WNurepakTuBHbIC TpakTUyeckue | MIHTEepakTUBH
MeToab! Bceero, 1
3aHATHUS, U bl€ JICKIIMH, 4
7 cemecTp
[Ipe3eHTanuu ¢ UCMOIbL30BaHUEM 4 4
CJaiIoB ¢ 00CYXKICHHEM
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Pemienune cutyanimoHHBIX 3a/1a4 10 10
Hroro 3a cemectp: 10 4 14
8 cemecTp
Hroro 3a cemecTp: 0 0
Hroro 10 14
7. JIabopaTopHblie padoThI
He npenycmorpeno PVYII.

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)

HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHKEe MPaKTUYECKUX 3aHATUH (CEMHUHAPOB)

A v s
= 2 =
3] ==
g o =
-~ O
HasBanus paznenos HaumeHoBaHue mpakTHUECKUX 3aHATUHN (CEMHHAPOB) zF &5
o S 5
= g =
2 o 2
= o
7 cemecTp
3 Crpyktypsl 2nemenToB | [loanoxku nomynposogaukoBeix UMC. Mapkupoka 2 IK-2, TIK-
nMC U IapameTpsl MoanoxeK. CTpyKTypbl 3JIEMEHTOB. 8, [ICK-2
Hroro
4 ®duzuko-xumuueckue | Pacuet pexxumoB quddy3un u npoduiieit reruposa- I1K-2, ITK-
OCHOBBI ITPOLIECCOB HHUS 8, [ICK-2
TCpepaCTIpEACICHHIA Pacuet TounocTu usrorosneHus AM(Qy3noHHBIX 31€e- 2
BEIIECTBA MCHTOB
Hroro
5 ®uzuko-xumuueckue | Pacyer pesxnMoB razodasHoil anUTakcuu U npoduiei 4 [IK-2, IIK-
OCHOBBI DIIUTAKCUAJIBHBIX | ABTOJIETHUPOBAHUSA 8, IICK-2
I B .
porecco Pacyer pe:xnMOB MOJIEKYIISIPHO-TTy4€BOM dIMUTAKCUU 2
Hroro 6
6 [ludnextpuueckue Pacuer pe:xMMOB OKHCIIEHUS 4 IK-2, TIK-
TUIEHKH B Htoro 4 8, IICK-2
MIOJTyTIPOBOJHUKOBBIX
nMC
8 dusuko-xumuyeckue | Jlutorpadus B TEXHOJIOTUM MUKPO- U HAHOAJIEKTPO- 2 I1K-2, TIK-
OCHOBBI IPOLIECCOB HUKE 8, [ICK-2
aurorpaduu B Virtoro 2
TEXHOJIOTUU MUKPO- U
HAHO3JIEKTPOHUKH
9 U3omsamnus 371€MEHTOB Pacdet TeXHOIOrMUECKUX PEKUMOB JIJI CO3AaHUS 2 TIK-2, TIK-
nMC 3o UMC 8, IICK-2
Hroro
10 Tunossie Pa3paboTka TUMOBBIX TEXHOJIOTHYECKHUX MPOIIECCOB 4 [IK-2, IIK-
TEXHOJIOTUYECKHE M3TOTOBJIEHUS MOJIYTIPOBOIHUKOBBIX PUOOPOB U 8, IICK-2
npouecchl u3roropiaenus | UMC
ounomnspueix 1 MIIT Vroro 4
nMC
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11 OcHOBHI OCHOBEI HAQHOTEXHOJIOTHIA TIK-2, TTIK-
HAHOTEXHOJIOT UM Hroro 8, IICK-2
Hroro 3a cemectp 34

Hroro 34

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMBIE KOMIIETCHIIUH TIPEICTABIICHBI B

tabmune 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
b
3 z 5
g 5 =
Bunael camocrosTensHON = > 0
HasBanus paznenos 3 =l @opMbI KOHTPOJIS
paboThI g s 2
=S g2
al o g
~ S
7 cemecTp
1 Beenenue, nenu u [IpopaboTka JIeKIIMOHHOTO 1 [K-8, Omnpoc Ha 3ansTHsX, Tect
3a7a4 TUCLIMILUIUHEBI Marepuaiia TICK-2
Utoro 1
2 ®U3UKO-XUMUYECKUE [IpopaboTKa JIEKIIUOHHOTO 1 I1K-2, KonTposnpHas pabora,
OCHOBBI IPOIIECCOB Marepuala I1K-8, Onpoc Ha 3aHaTusx, Tecrt,
yJIaJICHHS] BELIECTBA cv TTOArOTOBKA K KOHTDOITb- 1 TICK-2 DK3aMeH
MIOBEPXHOCTH TBEPAOU HBIM paGoTam
(a3l — MOTOKKHU
Hroro
3 CtpykTypsbl 311eMeHTOB | [loaroroBka K nmpakTuye- I1K-2, Kontponsnas padora, OT-
MC CKHUM 3aHSTHUSIM, CCMHHa- TIK-8, YeT N0 UHAWBUAYATbHOMY
pam IICK-2 3aganuto, OTYET MO MpaK-
TUYECKOMY 3aHATHIO, TecT.
[TpopaboTka JIEKITMOHHOTO 1 3 ccKoMy 3a fo, 1ect,
Marepuaia K3aMeH
BrinosnHenne nHAUBHUIY- 2
aJbHBIX 33JIaHUN
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 6
4 OUBUKO-XUMUYECKUE [ToaroroBka k mpakTuue- 8 |IIK-2, KontponsHas pabdora,
OCHOBBI ITPOLIECCOB CKUM 3aHSATHSAM, CEMHUHA- IIK-8, Ompoc Ha 3ansTUsAX, OT-
nepepacnpeeeHust pam IICK-2 YeT M0 UHAUBUAYATBHOMY
BEIECTBA TIpopaBoTka TEKIHOHHOTO 2 3amanuio, OTUeT no H%aK-
MaTepHaa TUYECKOMY 3aHATHUIO, TecT,
DK3aMeH
Brinonnenue nHAMBUIY- 2
aJbHBIX 33JIaHUN
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 13
5 OU3UKO-XUMUYECKHE IToaroroBka K mpaxkTuye- 6 |IIK-2, KonTposnbHas pabora,
OCHOBBI DIIMTAKCUAJIbHBIX |CKHAM 3aHATHSIM, CEMUHA- TIK-8, Onpoc Ha 3aHaTusax, Ot-
IIPOLIECCOB pam [1CK-2 YeT 110 UHAUBUYAIbBHOMY
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[TpopaboTka JIEKITMOHHOTO 2 3aganuto, OTYET MO MpaK-
Marepuaia THUYECKOMY 3aHATHIO, TeCT,
Brinonnenne nHaIUBUIY- 2 Oksamen
aJIbHBIX 3aJIlaHHI
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 11
6 JInsnekTpudeckue [ToaroroBka kK mpakTuue- 4 | IIK-2, KonTpomnpHas padora,
IUICHKU B CKUM 3aHSITHSIM, CEMHHA- IIK-8, Ompoc Ha 3ausTusax, OT-
MOJTYTIPOBOAHUKOBBIX pam IICK-2 YeT M0 MPAKTUYECKOMY 3a-
40 HTHIO, TecT, DKk3amMmeH
c [IpopaboTka JIEKIIMOHHOTO 1 to, Tecr, Jxsame
Marepuaa
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
HUtoro 6
7 DU3NKO-XUMHUYECKUE [IpopaboTka JIeKIIMOHHOTO 1 [1K-2, KonrtponpHas pabora,
OCHOBBI METaJIJIM3AIIHH Marepuasa TIK-8, TecT, Ox3amMenH
TMOBEPXHOCTH CIPYKTYP | TTonrotoBKa K KOHTPOIIB- p  |HCK2
HBIM paboTam
Hroro
8 DUBUKO-XUMUYECKHE [ToaroroBka Kk mpakTuue- [K-2, KontponwHas pabora, Ot-
OCHOBBI ITPOIIECCOB CKUM 3aHSTHSIM, CEMHUHA- [1K-8, YeT MO NPAKTUYECKOMY 3a-
aurorpaduu B pam [1CK-2 HaTuo, Tect, Dk3ameH
TEXHOJIOTUU MUKPO- 1
CXHOIIO po [TpopaboTka JIEKITMOHHOTO 2
HaHORJIEKTPOHUKH
03JICKTPO Marepuaia
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
Hroro 5
9 U3zomsiust 2J1eMEHTOB [ToaroroBka Kk mpakTuue- 2 TIK-2, Kontponsnas padora, OT-
nMC CKHMM 3aHSTUSAM, CEMHUHA- [IK-8, YeT MO MPaKTUYECKOMY 3a-
pam IICK-2 HATUIO, Tect, DK3aMeH
[TpopaboTka JIEKIIMOHHOTO 1
Marepuasa
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro
10 Tunossie IToaroroBka K mpaxkTuye- I1K-2, KonTposnbhas pabota, OT-
TEXHOJIOTHYECKHUE CKUM 3aHSTHSIM, CEMUHA- [1K-8, YeT M0 UHAWBUIAYATbHOMY
MPOLECCHI U3TOTOBJIEHUS | paM [1ICK-2 3ananuto, OTYeT Mo npak-
unoJisipHbIX 1 MJIIT THYECKOMY 3aHATHIO, TecT.
16/IM(()ZH P A [TpopaboTka JIEKITMOHHOTO 2 3 CCKOMY 34 fo, 1ect,
K3aMeH
Marepuaia 3ame
Brinonnenne nHaIuBUIY- 2

aJIbHBIX 3aJaHUI

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam
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Htoro

11 OcHoBbI IToaroroBka K npaxkTuye- [1K-2, Omnpoc Ha 3aHsaTHAX, OT-
HaHOTEXHOJIOTUI CKHUM 3aHSTUSM, CEMUHA- I1K-8, 4eT 0 IPAaKTHYECKOMY 3a-
pam IICK-2 HATUIO, Tect, DK3aMeH
IIpopaboTka JIEeKIIUOHHOTO 1
MaTepuaia
HUtoro 7
Hroro 3a cemectp 66
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MEHa
8 cemecTp
12 ITonyyenue 3ananuii | BelnonHeHue KypcoBoro 2 |IIK-2, Otuet o KypcoBoi pabo-
Ha KypCOBOMW IPOEKT npoekTa (paboThb) [IK-8, Te, Tect
Hroro p |HICK2
13 Ananus nureparypbl | CaMOCTOATENIBHOE U3Yy4e- 10 |IIK-2, 3anmTa KypCcoBbIX MTPOEK-
10 TEME KypCOBOTO HUE TeM (BOIPOCOB) TeOpe- [1K-8, TOB (padot), OTuer no
MPOEKTA TUYECKOM YacTH Kypca [ICK-2 KypcoBoii pabore, Tect
Hroro 10
14 Ananu3 aktyanbHOCTH, | CaMOCTOSTENIBHOE U3Yy4de- 2 |IIK-2, 3amura KypcoBBbIX IPOEK-
Hay4YHOM M MPAKTUYECKON |HHUE TeM (BOIPOCOB) TEOpe- [1K-8, TOB (padot), OTuer no
3HAYUMOCTH TUYECKOM YacTH Kypca [ICK-2 KypcoBoii pabote, Tect
Hroro 2
15 Beinonnenue BrinosHeHne pacyeTHbIX 15 [|TIK-2, 3ammra KypCcoBbIX MPOEK-
HEOOXOMMBIX pacyeToB | paboT ITK-8, TOB (paboT), OTYeT Mo
0 TIPOEKTY Vitoro 15 1ICK-2 KypcoBoii pabote, Tect
16 Ananu3 nosnydeHHbIX | BrinonHeHnue KypcoBoro 4 |IIK-2, 3amura KypcoBBbIX IPOEK-
pe3yabTaToB npoekTa (paboThb) [K-8, TOB (pabdot), OTuer no
Virtoro 4 |[TICK-2 KypcoBoii pabote, Tect
17 Beinonuenue Brinosnnenune kypcoBoro [1K-2, 3anmTa KypCcoBbIX MTPOEK-
rpadUuecKuX MaTepHalioB | MPOeKTa (paboThl) [1K-8, TOB (padot), OTuer no
Hroro 9 [ICK-2 KypcoBoii pabore, Tect
18 Odopmnenue Brimonaenue xypcoBoro 10 |TIK-2, 3ammTa KypCOBBIX MPOEK-
KYpPCOBOI'O IIPOEKTa npoekTa (paboTsl) I1K-8, ToB (pabot), OTyer no
Wroro 10 [1CK-2 KypcoBoii pabore, Tect
Hroro 3a cemectp 52
Hroro 154

10. KypcoBas pa6ora (IpoeKT)
TpymoeMKOCTh ayIUTOPHBIX 3aHATUH U (GOPMUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOJTHEHUS Kyp-
COBOM paboTHI (IpoekTa) npeacTanieHsl Tadmmie 10.1.
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Ta6muma 10.1 — TpynoeMKoCTh ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETCHIIMY B PAMKaxX BBIIIOJIHE -
HUs KypCOBOM paboOTHI (IIPOEKTa)

v v s
= 2 E
3 = 5
O =
o & > 0
HaumeHnoBanune aynmuTOPHBIX 3aHATHI E - S
S S E
X g =
al e 2
= o
8 cemecTp
Bebiaua 3aganuii no KkypcoBoii pabore. TpeOoBaHus K COAEPIKaHUIO 2 I1K-2, I1K-8,
1 0OPMIIEHUIO KypCOBOM pabOThI [1CK-2
KoHcynbTanus no cofiep>kaHuto JIMTepaTypHOro o063opa.
OcHOBHBIE 3Tallbl HANMCAHUA pacyeTHON YyacTu. KoHcynpranys no
pacyeTHOM YacTH.
KoncynpTanus 1o pacueTHOM 4acTH
CopneprkaHne npe3eHTalMK U IOATOTOBKA AOKIIAAA.
3ammrTa KypcoBoil paboThbI.
Hroro 3a cemectp 20

10.1. Tembl KypcoBbIX padoT (IPOEKTOB)
[TpumepHas TemMaTKa KypCcOBBIX pabOT (MPOEKTOB):
— 1. TexHONOTUS U3TOTOBJIEHUS HHTErpaIbHON Mukpocxemsl JCJIL.
— 2. Texnonorus usrotosienus MC Ha coBmemenHbix MOII-Tpan3ucropax.
— 3. ®dorouyBcTBUTENBHBIE TPUOOPHI € 3apsi1oBoi cBsi3bro Ha MJIIT UC.
— 4. Texnonorus usrorosienus cxembl UMC TTJL
— 5. Texnonorus nzrorosnenus KM/IIT UC tuna UJIN-HE.
— 6. TexHONOrUs U3rOTOBJIEHUSI TPAH3UCTOPA C IBYMEPHBIM JIEKTPOHHBIM Ia30M.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbII
. MaxkcumanbHbIN MaxkcuManbHBIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | ©Gamnn 3a mepuon
NEITENbHOCTH mexnay 2KT u na CeMecCTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
KonTponbHas paboTa 5 10 10 25
Ormpoc Ha 3aHATUAX 1 1 1 3
OTyer no MHIUBUAYATb- 8 8 8 24
HOMY 3aJJaHUIO0
OTt4er 1o NpaKTUIECKOMY 4 4 4 12
3aHATHIO
Tect 6 6
Hrtoro makcumyM 3a nepu- 18 23 29 70
on
OK3aMeH 30
Hapacraromum utorom 18 41 70 100
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8 cemectp

3amura KypcoBBIX MTPOCK- 10 30 40
TOB (pabor)

OTtyeT Mo KypcoBoii pabo- 10 14 18 42
TE

Tect 6 6 6 18
Wroro makcumyM 3a nepu- 16 30 54 100
on

Hapacraromum utorom 16 46 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOUM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBIeH B TaOIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. TIpomeccsl MUKpO- U HAaHOTEXHOJIOTHH : yueOHoe mocooue it By30B / T. . [lanununa [un
ap.] ; denepanbHOE areHTCTBO MO 00pa3oBaHUIO, TOMCKHI TOCyJapCTBEHHBIH YHHBEPCUTET CHCTEM
ynpasieHus U paanodaekTpoHuku (Tomck). - Tomck : TYCVYP, 2005. - 316 c. (Hanuuyue B 6uOIMOTEKE
TYCVYP - 99 3k3.)

2. OOopynoBaHHWe JJIA CO3/IaHUS W MCCIICOBAHUS CBOMCTB OOBEKTOB HAHODJIEKTPOHHUKHU: YueO-
Hoe nocobue / Uucroenosa U. A., Hanununa T. U. - 2011. 98 c. [Onekrponnslit pecypce] - Pexum pocty-
na: https://edu.tusur.ru/publications/547, nata o6pamenwus: 10.06.2018.

3. IIpomeccsl MUKpO- U HaHOTEXHOJIOTUH : yueOHoe nocodue / K. M. CmupHosa ; denepanbHoe
areHTCTBO 10 00pa3oBaHUI0, TOMCKHI TrOCYyIapCTBEHHBIN YHUBEPCUTET CHCTEM YIIPABJICHUS U PAJHOIIICK -
tpoHuku, Kadenpa ¢pusznueckoit anexrponuku. - Tomck : TYCVYP, 2007. - 183 c. (Hasimune B OuOIMOTEKE
TYCYP - 46 3x3.)
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12.2. lonotHUTEILHAS JTATEPATYpPa

1. BBeneHwue B mpoIecChl MHTErPATBHBIX MUKPO- U HaHOTexHOorui [Tekcr] : yueOHOe mocobue
s By30B: B 2 1./ pen. FO. H. Kopkumko. - M. : BUHOM. Jlabopatopus 3nanuii, 2010 - 2011. - (Hano-
texHosorun). - ISBN 978-5-9963-0341-0. T. 2 : Texnonoruueckue acrnektsl / M. B. Akynenok, B. M.
Amnppees, /1. I'. I'pomos. - M. : BUHOM. Jlabopartopus 3nanuii, 2011. - 252 c. (Hanuuue B OMOIHOTEKE
TYCVYP - 42 5k3.)

2. Bsenenue B npolecchl UHTETpabHBIX MUKPO- M HaHOTeXHoJorui [Tekcr] : yueGHOE mocobue
11t By30B: B 2 1./ pen. 10. H. Kopkumiko. - M. : BUHOM. Jla6opatopus 3nanuii, 2010 - . - (HanotexHo-
aorun). - ISBN 978-5-9963-0341-0. T. 1 : ®U3uK0-XMMHUECKHE OCHOBBI TEXHOJIOTUN MUKPOIIEKTPOHUKHU
/ YO. . Yuctskos, FO. I1. PaitHoBa. - M. : BUHOM. Jlabopatopus 3nanwuii, 2010. - 392 c. (Haymuue B
ounommoreke TYCVYP - 42 3k3.)

3. Muxkpooanekrponuka: [IpoextupoBanue, BUIbI MUKPOCXEM, (DYHKIIMOHAIbHAS MUKPOAJIEKTPO-
HUKa : Y4yeOHoe mocobue mist By30B / MiBan EpumoBuu Edumos, UBan SxoBnesuu Kossips, FO.U. T'opOy -
HOB. - 2-€ u31., epepad. u mom. - M. : Beicmas mkona, 1987. - 416 c. (manuune B 6udmmotexke TYCVYP -
30 5K3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. Tlpoueccsl MHKPO- U HAaHOTEXHOJIOTUU : Y4eOHO-METOIUYECKOE MOCOOHME MO ayIUTOPHBIM
NPaKTUYECKUM 3aHATUSAM M CAMOCTOSTEIIbHON paboTe 1t cTyAeHToB cnernuaibHocTd 210104 "Mukpo-
AJIEKTPOHHUKA U TBepaoTenbHas nekTponuka" / K. Y. CmupHoBa ; denepanbHOe areHTCTBO 1O 00pa3oBa-
HUI0, TOMCKMIA rocyJapCTBEHHBI YHUBEPCUTET CHCTEM YIIPaBICHHS U paanodaekTponuku, Kadenpa pu-
3UYeCKON AMEeKTpOoHUKH. - Tomck : TYCVYP, 2007. - 53 c. (Hanuuue B 6ubmoteke TYCVYP - 42 7k3.)

2. TIpomeccsl MUKpPO- M HAaHO-TEXHOJIOTHH : Y4eOHO-METOIMYECKOEe MOCOOUE IO BBHIMOIHEHHIO
KYpPCOBOI'O MPOEKTA JJIsl CTYACHTOB cnenuaibHOCTH 210104 "MuUKpO3IeKTpOHUKA U TBEPAOTEIbHAS JJICK-
tponuka" / K. . CmupnoBa ; denepanbHoe areHTCTBO Mo 00pazoBaHMi0, TOMCKHI TOCyIapCTBEHHBIH
YHUBEPCUTET CUCTEM ympaiieHus: U paauosnekrponuku (Tomck), Kadenpa pusmueckoil snekTpoHuku. -
Tomck : TYCYP, 2006. - 21 c. (manuuue B 6udmmoreke TYCVYP - 25 3k3.)

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKrne MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHMJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbsS U BOCIIPUATHUS HH(OPMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. http://www.elibrary.ru/ (cBOOOIHBIN AOCTYII)
2. http://nano.nature.com/ (cBOOOIHBIN JOCTYI)

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIUVINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
I[J'IH IMPOBCACHUA 3aHATHI JICKIMOHHOI'O THUIIA, I'PYIIIIOBBIX U MHAWBHUAYAJIbHBIX KOHCy.]'II)TaIII/II\/II, TC-
KYILEro KOHTPOJISL U MPOMEXKYTOUHOU aTTECTAllMU UCIIONb3YyeTcs yueOHasi ayUTOpUs ¢ KOITUUECTBOM I10-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepHaJbHO-TEXHHYECKOE H MPOrPaMMHOE o0ecredyeHne I MPAKTHYeCKUX 3aHATHI
YyeOHast aymuTopust
yueOHas ayuTOpHs IS TPOBEICHHS 3aHATHI CEMUHAPCKOTO THITA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 217 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- IIpoexrop;
- HoyrOyxk;
- Kommnekr cnenuanuzupoBanHoi yueOHoI mebenu;
- Pabouee mecto mpenoaBares.
[TporpammHoe obecrieueHue:
— LibreOffice
— PDF-XChange Viewer
— Windows XP

JlexuiMOHHas ayAUTOPHS C HHTEPAKTUBHBIM MPOEKTOPOM U MAapPKEPHOU JTOCKOU

yaeOHasi ayTUuTOpHs JIJIsl TIPOBEICHUSI 3aHATHI JICKITMOHHOTO THITA, TIOMEIIEHUE ISl TIPOBEICHUS
TPYIIOBBIX U MHAUBUAYATbHBIX KOHCYIbTALIMM, TOMEUIEHUE ISl MPOBEACHUS TEKYIIEro KOHTPOJISI ¥ PO -
MEKYTOYHOU aTTeCTAlUuH

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 237 ayn.

Ornrcanre UMEIOIIETOCsS 000PyI0BaHHUS:

- Komnsrotep;

- [Ipoexrop;

- DKpaH Uil POEKTOPA;

- MarauTHo-mMapKkepHas J10CKa;

- Kommnekr cnenuanuzupoBanHoi yueOHOI Mmebenu;

- Pabouee mecTo mpenoaBarens.

[TporpammHOe obecrieueHue:

— Microsoft Windows

— OpenOftice

YueOHas aymuTopus

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, YdeOHass ayaAuTOpus IS TIPO -
BEJICHUS 3aHITHH JIAOOPATOPHOTO THUTIA

634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuua, a. 74, 222 ayn.

Onwucanue uMeronierocst 000pyIOBaHUS:

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpernoaBares.

[TporpamMmMHOe oOecrieueHre He TpeOyeTcs.

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecreyeHue JJIs CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4ueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUA:
- yueOHast mebenb;
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- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;
- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMIL ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeNUaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJaronyecs: ¢ HapylIEeHHEM ClIyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpUajibl B COCTABE!

14.1.1. TecToBble 3a1aHUs

1. CTpyKTypa 3MUTaKCUATBHBIX TUICHOK:

a) TIOJTUKPHUCTATUTHIECKAs;

0) MOHOKpHUCTAJTHYECKAS;

B) aMopdHasi;

T) JKHJIKas

2. Kakoii U3 METOJIOB SMMHUTAKCUU TIO3BOJISIET MPOU3BOJUTH POCT JAHHOTO MaTrepuasa npu Hanbosee
HU3KHUX TemrepaTtypax?:

a) razoazHas SMUTAKCHS;

6) MOC-ruapunHas 3MUTaKCHs;

B) MJID;

r) MOC smniuTtakcusl.

3. Kakue ckopocTH pocTa XapakTepHsl 1 npouecca MJ19?

a) ~1 MKM/MUH;

6) ~0,3 MKM/MUH;

B) ~0,1 MKkm/49ac;

r) ~10 MKM/MHH.

4. Metog MJID otnuyaeTcst OT APYTrUX METOJOB SITUTAKCHU:

a) HU3KOW TeMITepaTypo Mmporiecca, BRICOKOW TOYHOCTHIO YIIPABIICHHS YPOBHEM JICTHPOBAHUS;

0) MOBBIIEHHOHN Je(PEKTHOCTHIO AMUTAKCHAIIBHOTO CIIOS, 3aBUCUMOCTBIO pa3Opoca 3iekTpodusu-
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YECKUX IMapaMeTPOB AMUTAKCUATBHBIX CIIOEB OT JAaBIICHUS B PEAKTOPE;

B) BBICOKOW TeMIIEpaTypod MpoIlecca, pa3MbITUEM TPAHUIIBI pa3fena IMUTAKCHATbHBIN CIOM —
TUTACTHHA;

T') HA3KOW TeMIIEpaTypoi mpoliecca, pa3MbITHEM TPaHUIILI pas3zelia AMUTaKCHaIbHbIN CIION — Iia-
CTHHA.

5. UeM omnpeaensieTcsa 3IEMEHTHBIN COCTaB BhIpaiuBaeMoro pactopa InGaAs merogom MJID:

a) OTHOIIeHHEM NOTOKOB Ga u As;

0) oTtHomeHueM motokoB In u Ga;

B) IOTOKOM aTOMOB As;

T') TOTOKOM aToMOB In.

6. Ha sTane pa3ronku npumMech pacrpeenseTcs o 3aKOoHY:

a) uHTerpana GyHKIUU OINOKH,

0) mapabonuueckomy;

B) JIMHCHHOMY;

r) 3akoHy ["aycca.

7. Ha sTane 3aroHKy NpuMech paciupeaeisieTCs 1Mo 3aKOHY:

a) uHTerpana GyHKIUK OMHOKH;

0) mapaboIUIECKOMY;

B) JINHEHHOMY;

r) 3akoHy ["aycca.

8. Ilpu nerupoBaHUU MOITYIPOBOJHUKA P-N—TIepexo] 0Opazyercs Ha TIyOuHe, T/e:

a) KOHIIEHTpAIUs BBEJICHHON MprUMecH 00JIbIlle KOHLIEHTPAIIMH UCXOIHOM TPUMECH;

0) KOHIICHTpAI¥sI BBEJICHHOMN MPUMECH paBHA KOHIICHTPAIIMH UCXOIHON MPUMECH;

B) KOHIIEHTpallKs BBEJCHHON MPUMECH MEHbIIIe KOHIICHTPALUU UCXOAHON MPUMECH;

T') Ha TOBEPXHOCTH MOTYNPOBOIHHKA.

9. dns co3ganus 6a30BbIX 00MacTel nt+-p-n—TPaH3UCTOPOB B KAYECTBE JICTUPYIOIICH IPUMECH HUC-
MIOJIb3YETCA:

a) MBIIIBSK;

6) pocdop;

B) O0p;

I) cypbMa.

10. Jlmsa co3ganus CKpBITHIX CJIOEB B MOIyNpoBoAHNKOBOM UMC B KauecTBe Jerupyronien npume-
CH MCIIOJIb3YETCS:

a) 6op;

0) aTrOMUHMIA;

B) MBIIIBSIK;

r) hocdop.

11. Jlnis co3manusi SMUTTEPHBIX 00JIaCTEH N+-p-n—TPaH3UCTOPOB B KAUECTBE JICTUPYIOIICH TTpUME-
CH MCIIOJIb3YETCS:

a) CyppMa;

0) aTrOMUHMIA;

B) O0p;

r) hocdop.

12. Tlpu co3manum JETUPOBAHHBIX O0JACTEH METOIOM TepMHUYECKOW NU(PPY3UHu MaKCUMyM KOH-
[EHTPALUY IPUMECH HAXOIUTCS:

a) Ha TIIyOMHE p-n—TIepexona; Xp-n;

0) Ha MOBEPXHOCTH;

B) Ha TryouHe 1/2 X_(p-n);

I') Ha IIyOMHEe cpeaHel npoekuuu npodera Rp.

13. Ilpu co3maHuu JIETUPOBAHHBIX 00JIACTEH METOJIOM MOHHOTO JISTUPOBAHUS MAaKCUMYM KOHIICH-
TpaIyy MPUMECU HAXOAUTCS:

a) Ha TIIyOMHE p-n—Tiepexona; Xp-n;

0) Ha MOBEPXHOCTH;

B) Ha TIyOMHE CpenHel nmpoekuuu mpodera Rp.
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r) Ha riryoune 1/2 x_(p-n);

14. Dram pa3roHKu TPOBOAMUTCS B aTMocdepe:

a) JETUpyolel IpUMeECH;

0) KucIopoa;

B) BOJIOPO/JIa;

T') aproHa.

15. IIpu npoBeeHNH JOKaIbHOM MU dYy3Un MacKOW SBISETCS:

a) GoTOpe3uUCT;

0) doTorraboH;

B) IUICHKA JBYOKHCH KPEMHUS;

T) IJICEHKA aJIIOMUHUSL.

16. B snuTakcuaabHOM MJIEHKE JOHOPHAS WM aKLIENTOPHAs MPUMECHh PACTIPENCIIICTCS:

a) 1o 3akony ["aycca;

0) paBHOMEPHO;

B) 110 3aKOHY MHTErpana (yHKIUHU OIIHOOK;

T) 1Mo apaboIMIECKOMY 3aKOHY.

17. AusnexkTpuueckas H30ssus eMenToB ounonsipaoit UMC obGecnieunBaer:

a) HaJIe)KHYIO U30JIALINIO SJIEMEHTOB;

0) IPOCTOTY TEXHOJIOTHUH;

B) CIIOKHYIO MEXaHHUECKYI0 00pabOTKy IUIaCTHH;

T') BBEJICHUE IONOJTHUTENHHOU onepanuu auddy3uu.

18. Ilpu momyyeHuM >MUTAKCUATIBHBIX TUIEHOK KPEMHUS HCIOIb3YeTCsl METOA XUMHYECKOro oca-
KJICHUS U3 ra30BOM (a3bl, TaK KaK:

a) OTCYTCTBYIOT IPUMECH U 3arpsSI3HEHMUS;

0) oOecrieunBacTCs BHICOKAs IOJIBHOKHOCTh aTOMOB Ha ITOJIJIOKKE;

B) MpoOIlecC UJIET MPU HU3KOM TeMIeparype;

I') IpoIlecC UAET B CBEPXBBHICOKOM BaKyyMe.

19. Tlpu okuCIIeHNU KPEMHHSI B CyXOM KHUCIIOPO/IE IJICHKA ABYOKHCH KPEMHUS TOTydaeTcs:

a) XOpOLIETo KayecTBa,

0) ¢ OOJIBIIIOI CKOPOCTHIO;

B) IIPU HU3KOM TeMIeparype;

T') C HU3KOH ITIOTHOCTHIO

20 B MII NC Ha TpaH3ucTOpax ¢ KaHaJlaM{ OJHOTO THIIa IPOBOAMMOCTHU M30JIALUS JIEMEHTOB:

a) TMAJICKTPUIECKas,

0) He TpedyeTcs;

B) KOMOMHHUPOBAHHAS;

T') 32 CUET BBEICHUS JOMOIHUTENbHON oneparu 1uddy3un Uis CO3AaHUS Pa3IeIUTEIbHOTO Kap-
MaHa.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. ®U3NKO-XMMHUYECKHE NTPOLIECCH] OYUCTKH ITOBEPXHOCTH MOUIONKEK.

2. YcnoBus NOJy4€HHUs] MOHOKPUCTAIUIMYECKHX TUIEHOK.

3. Mexanu3Mm pocTa U KUHETHKA OKHUCIICHHSI KPEMHUS.

4. ®duznyeckue OCHOBBI Ipoliecca TepMuueckoil 1uddysun.

5. TexHONOTrHs SNUTAKCHAIILHOTO HapaIllUBaHUs IIJICHOK U 000pyI0BaHHE.

6. TexHonorust U3roToBieHUs JUPHY3HOHHBIX JIEMEHTOB

7. Texnonmoruueckuit mporuecc u3roropiaenus ounossipabix UMC no snuTakcuanbHO-ITIaHAPHON
TEXHOJIOTHH

8. Texnonornueckuii nmpouecc uzrorosiaeHuss M/II1 UC na komruieMeHTapHbIX TpaH3UCTOpaxX

9. Texunonorus usrorosnenus ounonsipaoit UMC no nonumiaHapHON TEXHOIOTUU

10. Bo16op MeTosa nostyueHus: pUCyHKa UHTETpabHBIX MUKPOCXEM

11. TexHoNOrUs METAJUTU3ALUH OTYIPOBOAHUKOBBIX UMC

12. Xumuueckoe ocakaeHue 13 razoBoit ¢assl. [lnazmoxuMudeckoe ocaxeHue.

13. Texnonorus uzrorosnenus ounonsgpHoin UMC no 1uanieKTpudeckoit N30as0uu

14. Texnonorus usrorosneHus ounonsipuoit UMC no uzonnaHapHON TEXHOJIOTHH
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15. Texnonorust uzrorosyienus M/II1 UMC ¢ kananamu 0JJMHAKOBOTO TUIIA MPOBOJIUMOCTHU
16. Texnomorus MJID

17. Texnonorus MOC runpuaHoi 3NUTakcun

18. TTonmy4enwue TerupoOBaHHBIX 001aCTEH METOAOM HOHHOTO JIETHPOBAHUS

19. OcHOBBI 30HI0BBIX HAHOTEXHOJIOT U

20. OcHOBBI JIUTOTpaPUUESCKUX METOIOB C BHICOKOM pa3periaronieii CmocoOHOCThIO

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
KonTposnbHnas padora Nel: CTpyKTyphl 31eMEHTOB MOJTyNIPOBOIHUKOBEIX IMC
B nepBoM Bompoce KOHTpPOJIbHOM paboThl CiielyeT yKa3aTh MapaMeTpbl MOUIOKKH 10 €€ MapKH-
POBKE M ONPENEIIUTh KOHLEHTPALMIO JIETHPYIOIIEH NPUMECH B IOAJIOXKKE, SIUTAKCUAIbHON IUICHKE,
CKpPBITOM ci10€. Bo BTopom Bonpoce rpaduiecky okasarb CTPYKTypy HPEAJIOKEHHOTO JIEMEHTA.
Bapuanr 1.
1. Yka3aTe nmapaMmeTpbl OUIOKKNA MAapKH:

100 5KD3®0,1/4KOM8

200Kb15

2. IIpencraBuTh CTPYKTYpY IMHHY — PE3UCTOPA.

Tema xoHTpoOJBHOM paboThl Ne 2: OU3UKO-XMMHUYECKHE OCHOBBI IPOLIECCOB MepepacipeaeieHus
BemectBa (Paznensr 2-4 paboueit mporpamMmsl).

BapuaHTbl KOHTPOJIBHOW PabOTHI NPUBEAEHBI B yueOHO-MeToAnYecKoM rocobuu (m.12.3.1).

[Tpu BBINOJIHEHUU BTOPOW KOHTPOJIBHOM paboThI ClieyeT PEeLIUTh JABE MEepPBbIe 3aauu, J0BEAs pe-
IIEHUE JI0 YUCIIEHHOT'O OTBETA C YKa3aHUEM pa3MepHOCTH. TpeTuil u ueTBepThii BONPOCH TPeOYIOT TEO -
PETHUYECKOro OTBETA.

Bapnanr 1.

1. Paccunrarh KOIM4ECTBO JOHOPHOW mpumecHu Qocdopa, BHeIpseMoe B KpeMHHH U3 OecKoHed-
Horo uctoyHuka npu remmneparype 1000 C 3a 40 muH.

2. OnpenenuTs NOTPemHOCTh AU((HY3MOHHOTO PE3UCTOPa 10 MOBEPXHOCTHOMY COIPOTUBIICHUIO.
Pesuctop monyuen auddys3ueit 6opa B kpemuuit Tuna KOd-1,0, obecnieunBaromieit moBEpXHOCTHYIO KOH-
neHrpauo 5*10°18 cm”(-3) u rmybuny 3aneranus p —n nepexona 2,7 MxM. Juddy3us npoBogurcs mnpu
temneparype 1150 C. Tounocts nonnepxanus remmneparypsl 0,5 C, a Bpemenu 30 c.

3. Pacipenenenne nmpuMecH Ha 3Talle 3arOHKH OINMCBIBAETCS CIELYIOLIEN 3aBUCUMOCTBIO. [loka-
3aTh Npo UM pacupeaeaeHus npumMecu, eciu Bpems auddysuu t1>t2>t3. O6bACHUTD X0 KPUBBIX.

4. Ha xaxoii rmyoune obpasyercst p — n nepexos npu 1udpdyzun?

Bapnanr 2.

1. ®ochop mupdynaupyer B kpemuuit mapku KJIb-10, coznaBas 061acTh ¢ HOBEPXHOCTHBIM CO-
npotusienueM 90 Om/kB. duddysus npoBogurcst npu temmneparype 1100 C. Kak uzMeHsATCS peXxUMBbI
Tuddy3uu, eciiu B IEPBOM Cllydae p — n Mepexoj MojydyeH Ha riyouHe 1 MKwM, a BO BTopoM ciydae — 1,5
MKM.

2. OnpenenuTbh TEXHOJOTHYECKYIO IOIPELIHOCTH CJIOSI M0 IMOBEPXHOCTHOMY COIPOTHUBIICHUIO,
eciau HeoOXoauMo nostyduts cioit ¢ 180 Om/kB auddysueii 6opa B kpemuuit Tuna KO®-0,5 ¢ rmydbunoi
3aJIeraHus

p —n nepexona 2,5 Mkm nipu temmneparype 11507 C. Tounocts nomaepxanus remneparypsi 0,5 C,
a Bpemenu 30 c.

3. ChopmymupoBaTh TEXHOJOTHUECKHE OCOOCHHOCTH dTalla 3arOHKU M J1aTh €r0 MaTeMaTH4ecKoe
OIMCAHHUE.

4. Kakasi nmpumech HCIOJIBb3YEeTCs MPHU CO3/1aHuU 0a30BBIX 00JacTel OUIOJIIPHBIX TPAH3UCTOPOB
NMC.

Tema koHTposnbHON paboThl No 3: DU3HKO-XMMHUYECKHE OCHOBBI AMHUTAKCHAIBHBIX IPOLIECCOB,
nporieccoB okucienus (Pasnenst 5-6 paboueil mporpammst).

BapuaHnTbl KOHTpOIBHON pabOTHI IPUBEACHBI B y4eOHO-MeToan4YeckoM nocoduu (1m.12.3.1).

BapuaHTbel KOHTPOJIBHOM pabOTHI COAEPIKAT MO TPU 3aJlauH, KOTOphIE CleAyeT PelIMTh, MOTy4HB
YUCJICHHBIA OTBET C YKAa3aHUEM pa3sMEPHOCTH. YeTBEpThI BOIIPOC TEOPETUUECKNI, HA KOTOPBIM CIeayeT
JlaTh pa3BEPHYTHIN MMCbMEHHBINA OTBET.
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Bapwuanr 1.

1. Ilnenka KpeMHMsI OocakaaeTcsl MyTeEM BOCCTaHOBIEHMs 1 % TeTpaxiopuaa KpeMHUS B IIOTOKE
Bogopoaa npu temreparype 1400 K. KakoBa addexTuBHOCTS TIpoliecca, €ciii OTHOIIEHWE KPEMHHsS K
XJIopy Ha Bxoze pasHo 0,25.

2. Onpenenutb BpeMs MOJTYYEHHS TUICHKH JBYOKHMCH KpeMHHUS TOMMMHON 1,0 MKM B mapax BOJbI
npu temneparype 1000 C.

3. Ha nmognoxke 200K9C-0,01 Beipamena snutakcuaibhas mwieHka 10 Kb-0,5 co ckopocteio 1
MKM/MHH. OTIpeIeuTh KOHIICHTPAIIMIO CYPbEMBI B TUICHKE Ha TTyOMHE 9 MKM B pe3yibTaTe aBTOJIETUPOBa-
HUSI, €CJIU TeMIieparypa snuTtakcuu 1523 K.

4. [loueMy npu MOJTYYEHUU IJICHOK JIBYOKHCH KPEMHHUSI TEPMHUUECKUM OKHCICHHEM HCIIOJIb3YeTCs
TaK Ha3blBaeMasi KOMOMHUPOBAHHASI TEXHOJIOTH, ¥ YTO OHA O3HAYaeT?

Bapuanrt 2.

1. Kak u3MeHUTCS CKOPOCTh pOCTa SMUTAKCHAIBHON MJICHKW KPEMHHUSI TP BOCCTAHOBIIEHUU TET-
paxjopuaa KpeMHHs BOJIOPOJIOM TPU MOCTOSIHHON CKOPOCTH MoToKa rasza 0,5 m/c, eciiu Temreparypa pe-
akiuu cHusmwiack ¢ 1600 no 1300 K? KonuenTtpanusa teTpaxjiopuaa B BOAOPO-/€ MOIIEPKUBAETCS T10-
CTOSIHHOM, YTO COOTBETCTBYET 3HAUEHUSIM OTHO-LIEHUH XJIOpa K BOAOPOIY M KPEMHUS K XJIOpY Ha BXOJIE B
peakTop cooT-BeTcTBeHHO 0,02 1 0,25. CucteMa HaXOAUTCSl B PABHOBECHH.

2. KoHcranTa paBHOBECHs] OCHOBHOM pEaKIUU MOJYUYCHHs] KPEMHUS XJIOPUAHBIM METOJAOM COCTaB-
aset 0,0245. OnpenenuTs AaBieHUS TETPAXJIOPUIA KPEMHHS U BOAOPO/A, €CIU IaBICHUS MPOIYKTOB pe-
akiuu Ha Beixojie coctaBisatoT 10,2 Ila qist kpemuust u 120 Ila ans xmopucroro Bogopona. Coaepxkanue
TeTpaxJIopuaa KpeMHUs B noToke Bogopoaa 0,5 %.

3. Ha nomnoxke 200 KO®-0,05 Bripaniena snurakcuanbHas mienka tuna 10 KJ1b-0,5 co ckopo-
cteio 1 MkM/MuH. OnpeaenuTh KoHIeHTpanuio Gocdopa B IIeHKE B pe3yabTare 3P deKkTa aBTOJIETHPOBA-
HUs Ha TiTyOuHe 8 MKM, eciu Temrieparypa snurakcuu 1200 °C.

4. Kakue TpeOoBaHUS MPEABIBISIOTCS K Moa3aTBopHOMY. muanekTpuky MTI-ctpykryp? Kak onn
peanu3yroTCs ¢ TOUYKH 3PEHHUs BEIOOpA TeXHOIOTHH?

14.1.4. Tembl OIPOCOB HA 3aHATHAX

Ienu u 3agaun kypca. TpeGoBanus K 00beMy 3HAHHM MO AUCIUIUITHHE. MUKPO- M1 HAHOTEXHOJIO-
TMM — OCHOBA COBPEMEHHOW HAHOXJEKTPOHUKU. OpraHn3alliOHHO-TEXHOJOTMYECKUE OCHOBBI IIPOU3-
BOJICTBA U3/AEIUI MUKPO- U HAHOZJIEKTPOHUKU. CIIHCOK PEKOMEHTYEMOH JINTEPATYPHI.

Bri6op marepuana nomnoxek MMC. Mexannueckas, MexaHOXUMHUYeCKas U (usndeckas odpa-
00TKa NOUT0KeK. XUMHUUECKasi, SIEKTPOXUMHUYECKasi 1 MOHHO-IUIa3MEHHAasi OUUCTKA Nou1okeK. KoHTposb
CTEIIEHU YUCTOTBHI.

[Ipoueccrr TepmoauddysnonHoro jgerupoBanus. Juddy3noHHbie mpoecchl, CTUMYIUPOBAHHBIC
BHEIIIHUMH M BHYTpeHHMMHU (hakropamu. PHU3MUECKHE OCHOBBI MPOLECCOB TepMHUUECKOW Au(Py3un u
MOHHOM uMIianTanuu. TexHonorust quddysun u odopynoanue. KoHTposib napaMeTpoB JernpOBaHHBIX
cinoeB. Pacuet pexxumoB muddys3un u nuddy3noHHbx npodueii nerupoBanus. [lapamerpsl, Buustonme
Ha BOCIPOM3BOJUMOCTb PE3YJbTaTOB. TEXHOJOTMYECKUE MOIPEUIHOCTH MPHU CO3AaHUU JU(PPY3HOHHBIX
oOnacteil. MonudunupoBanue.

TepmoauHaMuKa U KHHETHKA OPUEHTUPOBAHHOTO 3apOJbIIe00pa30BaHus. MeXaHU3M SIUTAKCHH.
MeToabl moyueHus SMUTAKCUaIbHBIX CTPYKTYp. ['a3odasnas snutakcust kpemuusi. Kunetrka snutakcu-
aJIbHOTO POCTa IJICHOK MPH OCaXJIEHUHU U3 razoBoil (a3bl. PacueT ckopocTH snuTakcuu. ABTOJIETUpOBa-
HUE TPU SMUTAKCUU. TEeXHONOTHs AMUTAKCHATBLHOTO HAapallMBaHUA IUICHOK U o0opymoBanue. KoHTponb
[apaMeTpoB AMUTAKCHAJIBHBIX IJIEHOK. ['a3o¢a3Has snuTakcus U3 METaNIOOPraHUYECKUX COEIMHEHUH.
MornekynsipHO-TydeBasi SUUTAKCUs. YCIOBUS MOTYyYeHHsST MOHOKPUCTAJUINYECKUX MIeHOK. O6opynoBaHue
st MJID.

Tepmuueckoe OKUCIIEHHE KpeMHus. MexaHu3M pocTa M KMHETHKA OKHCIIEHUsA. MeToabl oKucie-
Hus 1 obopynosanue. [lepepaciipenenenue JerupyromKX NpuMeceil Ha rpaHule paszena ¢a3 npu OKuc-
aeHuu. TepMoaMHAMMKA M KUHETHKA MPOLIECCOB XMMUYECKOTO OCaXJEHHUS U3 Tra3oBod (as3bl. PU3MKO-
XUMHYECKHE OCHOBBI XMMHUYECKOTO U IIa3MOXUMHUYECKOT0 OCaXICHUS JUDJIEKTPUUECKHUX IUIEHOK U TO-
JUKpUCTAIIMYEcKoro kpemHust. O6opynoBanue. CBoicTBa MICHOK.

Benenue B HaHoTexHONOrHi0. COBpEMEHHbBIE METO/IbI HAHOTEXHOJIOTHU. MeTosibl 30H/10BOM Ha-
HOTEXHOJIOTHH.
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14.1.5. Tembl HHANBUAYAJTbHBIX 32/1aHUI

Tema nanuBuayansHoro 3aganus Ne 1: luddysus npumeceit B kpeMHuUiA

BapuanTsl npuBeieHsI B yueOHO-MeTOARYeCKOM rocoouu (m.12.3.1).

[Ipu BBIMONTHEHNHN 3a7aHUsI TPEOYETCST 000CHOBATH BHIOOP TEXHOJIOTHH (OJHOCTAAMIHAS, ABYXCTA-
TUiTHAs ), U3JI0KUTh €€ OCHOBBI, YCIIOBHSI IPOBEACHUS. B COOTBETCTBUYU C MCXOAHBIMH JAHHBIMU 3a/IaHUS
CJIeyeT paccUuTaTh peKUMbI nuddy3un, mpodim pacnpeaeneHuss MPUMECH B JISTUPOBAHHBIX 00JIACTIX
Y OLICHUTH TEXHOJOTUYECKYIO MOTPEITHOCTh IO COMPOTHUBIICHUIO JIETUPOBAHHOM 00IaCTH.

Bapuanr 1

Onpenenuth pexumbl nuddy3un 1 npoduss pacnpenenaeHus npumecu npu auddysuu 6opa B
KpeMHHUH, panee snerupoBanHbiid pochopom mpu T=1200 C 3a Bpemst 120 mun u umeromuiit = 700 Om/xB
u

xpn= 4 mxm. Konuentpanus noanoxku 10714 cm-3. OGnacts, nerupoanHas 6opom, umeer = 200
OM/kB U TIIyOMHY 3ajieraHus p — n mepexona Xpn= 2,2 MKM. PaccunTaTh MOTpEIIHOCTDh COMPOTUBIICHUS
cios npu mupuHe 20 MKM U JUIMHE | MM.

Bapwuant 2.

[Tpu dpopmupoBanuun M/III-cTpykTyp ¢ kaHamamu n — tuna nposoautcs auddysus gocdopa, u
TOJIy9ar0T 00JIACTH C IIOBEPXHOCTHBIM conporusienue 40 Om/—' u xpn= 1 mxm. [IpuMech BHEApIETCS B
M30JIMPOBAHHYIO O0JACTh C YAEIbHBIM TIOBEPXHOCTHBIM compotusieHreM = 700 Om/— u xpn= 6 MKM,
nosryaeHHou mipu temmneparype T=1200 C 3a 3 gaca. Onpenenuts Bpems nuddy3uu dpocdopa, mpoduib
pacnpezeneHus IPUMECH U IIOTPEIHOCTh COMPOTUBIIEHUS CJI0s1 ¢ IMPUHOM 20 MKM U JuIMHOH 30 MKM.

Tema nHaAMBUAYATBHOTO 3a1aHus Ne 2: DnuTakcusl INIEHOK KPEMHUS

BapuanTsl npuBeieHsl B yueOHO-MeTOoANYeCKOM rocooun (m.12.3.1).

[Tpu BBIMONHEHNH BTOPOrO MHAMBUAYAIBHOTO 3aJaHUs CJelyeT BbIOpaTh TEXHOJIOTHIO MOIY4YEeHUS
AMUTAKCUAIBHOW TUICHKM KPEMHHS Ha KPEeMHHEBOW MoJutokke. C y4eToM 3aJaHHs pacCUUTaTh PEKUMBI
AMUTAKCUH, TIOCTPOUTH MPO(UIL aBTOJIETUPOBAHUS U ONPENEINTh CMEILIEHHE TPAHUIIBI pa3zesa MOAI0XK-
Ka — 3MUTAKCHAJIbHAs IIJICHKA.

Bapuanr 1.

Ha noanoxke 200K9C-0,01 Beipamena snutakcuanbHas mieHka 10 KIb-0,5. Onpenenuts pexu-
MBI SIIUTAKCUU U TPOQHIH aBTOJIETUPOBAHMSI, €CIIM CKOPOCTh MOTOKa Taza, cogepikamiero SiCl4, 0,5 cm/c,
a tremneparypsl pocta iieHkd Ta1=1300K, T>2=1400K u T>3=1600K.

Bapuanrt 2.

Ha monokpucramie kpemaus: tuna KJb-5 nmonydnts snuTakCHAbHYIO IUIEHKY € YACJIBHBIM CO-
npotusiaeHueM 0,5 OM*cM U TommuHON 5 MKM. PaccuntaTh peskuMBbl OTYUYEHUS TUICHKU TIPU TeMIepaTy -
pax T»>=1000 K, 1200 K u 1400 K u cMmelienue rpaHuiibl pasaena mieHKa — MOJI0’KKa B pe3ysIbTaTe aBTO-
JIETUPOBAHUS.

14.1.6. Bonipocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM

[Tomnoxxku momynpoBoaHukoBbix UMC. MapkupoBka U mapameTpsl momiioxkek. CTpyKTypsl di1e-
MEHTOB.

Pacuer pexxumoB nuddysuun u npoduiieit rerupoBaHus

Pacuet TounocTu usrorosiaeHus AM(GQy3NOHHBIX 7TEMEHTOB

Pacuer pexxumMoB razoga3Hoi anUTakcuu U NpoQuiiel aBTOIeTuPOBaHUS

Pacuer pesxuMOB MOJIEKYISIPHO-JTy4€BOM MIUTAKCUU

Pacuer pexnMOB OKHCIIEHUS

Jlutorpadusi B TEXHOJIOTUU MUKPO- M HAHOZJIEKTPOHUKE

Pacuer TexHOJMIOTMYECKUX PEXKUMOB Ui co3aanus nzonsiuuu UMC

Pa3paboTka TUMOBBIX TEXHOJOTHYECKHUX MPOIIECCOB M3TOTOBJIECHUS MOJIYINPOBOJHUKOBBIX MPUOO-
pos u UMC

OCHOBBI HAHOTEXHOJIOTUI

14.1.7. Tembl KypcOBBIX IPOEKTOB (pador)
1. TexHosorust U3roTOBICHUA UHTErpaIbHOU MUKpocxeMbl DCJI.
2. Texnonorus uzrorosienus: UC na copmenennbix MOII-Tpan3ucropax.
3. ®oTOUYBCTBHUTEIIbHBIC TPUOOPHI € 3apsA10BOi cBsi3bio Ha MJIIT UC.
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4. Texuonorus nsrorosiaeHus cxemsl UMC TTIJL.
5. Texnomorus uarotoiaeauss KMJII MC tuna NJIM-HE.
6. TexHOJIOTUsl U3TOTOBJICHUS TPAH3UCTOPA C ABYMEPHBIM 3JIEKTPOHHBIM Ta30M.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1eCTBEHHO MUCHMEHHAS
poBepKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3aueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyiiecTBEHHO NPOBEPKa
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeaoCTaBIeHUS 3aJaHUI OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BAaHUEM CYPIONEPEBOA.

Jlunam ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKUX 00y4aromuxcs MpeycMaTpiuBaeTcs JOCTYII -
Hast popMa MpeIoCTaBICHHS OTBETOB Ha 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCHIHUIUIMHE MPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JList i1 ¢ HAapYLIeHUusIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;
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- B Ie4aTHOU hopme.
HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 34J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLICHUBAHHS PE3Y/IbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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