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

@akynpreT: @IT, PakyabTeT JJICKTPOHHOM TEXHUKH

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 4

Cemectp: 7, 8

YuebOnsrit man Habopa 2017 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 7 cemecTp 8 cemecTp Bcero Enunuiet
1 | Jlexuun 44 0 44 JacoB
2 |I[IpakTrueckue 3aHATHS 34 0 34 4acoB
3 |KypcoBas paboTa (IpoeKT) 0 20 20 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 78 20 98 4acoB
5 | V3 HUX B UHTEpAKTUBHOU Qopme 30 0 30 4acoB
6 |CamocTtosTenbHas pabora 66 52 118 4acoB
7 | Bcero (0e3 sx3ameHa) 144 72 216 JacoB
8 |IlogroroBka u caya 3K3aMeHa 36 0 36 4acoB
9 | OO6mas TpyI0eMKOCTh 180 72 252 4acoB
5.0 2.0 7.0 3.E.

Dynanterr 7 conaecTn
SgaMeH—cenecTp

Loy SEE IO BHE ARG G R HRI FOAHCHIO

VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:

c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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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).

[TpenmecTBYIOUMMEI AUCHUIUTMHAMHU, (DOPMUPYIOIIMMHU HadalbHbIE 3HaHUs, sABIsAtoTCs: [Ipomec-
Cbl MUKpPO- U HaHOTEXHOJOrnH, Maremaruka, OCHOBBI TEXHOJOTHH AJIEKTPOHHON KOMIIOHEHTHOH 0as3bl,
®usuka, Gusnka KOHACHCUPOBAHHOTO COCTOAHUS, PU3UKA IUNIECHOYHBIX HAHOCTPYKTYP, XUMUSL.

ITocnenyromuMy THCIMIUIMHAMU SABIAOTCS: [Ipomeccsl MUKpO- M HaHOTEXHOJIOTMH, Mozaennpo-
BAHMUE U NPOEKTUPOBAHUE MUKPO- U HaHOcUCTeM, lIpeanuruiomMmHas npakrrka, TEXHOJIOTHS KPEMHUEBOU
HaHOMJIEKTPOHHUKH.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHM S JUCUMILIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEYIOIUX KOMIIETSHIUI:

— TIK-2 roToBHOCTBIO NMPOBOJUTH 3KCHEPUMEHTAIBHBIE MCCIENOBAHUS [0 CUHTE3Y W aHAIU3Y
MaTepuaoB U KOMIOHEHTOB HAHO- U MUKPOCUCTEMHOMN TEXHUKU;

— TIK-8 rOTOBHOCTBIO HCIOJIb30BaTh 0a30BBIC TEXHOJOTHMUECKHE TMPOIIECCHI M O00OpYIOBaHUE,
IIPUMEHSAEMBIE B IPOM3BOJICTBE MaTepHaAIOB, KOMIIOHEHTOB HAHO- 1 MUKPOCHUCTEMHOMN TEXHUKU;

— IICK-2 roToBHOCTBIO K IPUMEHEHUIO COBPEMEHHBIX TEXHOJIOTMUECKHUX IPOLECCOB U TEXHO-
JIOTMYECKOr0 00OpY/IOBAHUS HA dTanax pa3paboTKH U MPOM3BOJCTBA U3JEIUN MUKPO- U HAHOAIEKTPOHH -
KM, TBEPAOTEIbHOMN 3JIEKTPOHUKHA U MUKPOCUCTEMHON TEXHUKH;

B pesynbrate nzyueHust JUCHUIUIMHBL 00y4JaroIUICs TOKEH:

— 3HATh — (U3UKO-XUMHUYECKUE U TEXHOJOTHUECKHE OCHOBBI MPOIECCOB MPOM3BOJACTBA M3JIE-
JIUH MHMKPO- M HAHOXJIEKTPOHUKH, TUIIOBBIE TEXHOJIOIMYECKHE IIPOLECCHl UX M3TOTOBJICHMS; IPUHIIUIIBI
OpraHu3aluy 0a30BbIX TEXHOJIOTMYECKHUX MPOLECCOB CO3/IaHHUs KOMIOHEHTOB MUKPO- U HAHOCUCTEMHOM
TEXHUKH

— YMeThb — BbIOMpaTh ONTHMAJbHbIE TEXHOJIOTHYECKHE MPOLECCH, UX MOCIEI0BaTEIIbHOCTU U
KOHTPOJIbHO-U3MEPUTEIIBHBIE ONEPALUU JUIsl IIPOU3BOJACTBA U3JEINM HAHO- U MUKPOCUCTEM

—  BJIAJIeTh - HaBbIKAMU PeaM3allMd COBPEMEHHBIX CIIOCOOOB HAHECEHUS, YaJIeHUsI 1 MOAU(pU-
LUPOBAHUS MaTE€pUAIOB IPU CO3JJAHUHU 3JIEMEHTHON 0a3bl MUKPO- M1 HAHOCHUCTEM.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO011ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 7.0 3aUeTHBIX eIMHUILIBI U IIPECTaBIeHa B Ta0uu -
ue 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh AUCITUILUIHHBI

Bunbl yueOHO nesTeNIbHOCTH Bcero yacos CemecTpsl

7 cemecTp 8 cemecTp
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AynuaTopHbI€ 3aHATHUS (BCETO) 98 78 20
Jleknuu 44 44

[IpakTnueckue 3aHATHS 34 34

Kypcosas pabota (mpoekr) 20 20
W3 Hux B MHTEpaKTUBHON (hopme 30 30
CamocrosTenbHas paboTa (BCero) 118 66 52
BrinonHeHnue pacueTHbIX padboT 15 15
[ToaroroBka Kk KOHTPOJIBHBIM paboTamM 9 9

BrimonaeHne KypcoBoro npoekTa (padoThl) 25 25
BoinonHenne HHAUBUAYANbHbBIX 3a/1aHUN 8 8

IIpopaboTKa JEeKIMOHHOTO MaTepuana 15 15
CaMocTosTeNnbHOE N3y4eHUE TeM (BOIIPOCOB) 12 12
TEOPETUYECKOM YacTu Kypca

[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSIM, 34 34

CeMHHapaM

Bcero (0e3 ax3amena) 216 144 72
IToxroroBka m crrada sK3amMeHa 36 36

OO01mas Tpy10eMKOCTb, 4 252 180 72
3auetHble EauHub! 7.0 5.0 2.0

5. Coneprxanue IMCUMILTHHBI

5.1. Pa3znesnsl JuCHUIIMHELI 1 BUALI 3AHATHI

Pa3znenbl nMCUMIUIMHBI U BUJIBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

= > = | 2% =
> = d g g@ 5 &
IS < < < T oo > 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < : a oy o 2 S5
; 5 =
= 2 2 s | 8q 2 S
S S 2 28 §d
7 cemecTp
1 Beenenwe, ey v 3a0a49l JUCIHILTHHEI 2 0 1 0 IIK-8, IICK-2
2 OU3MKO-XUMHUUYECKUE OCHOBBI MPOLIEC- 2 0 2 0 4 I1K-2, TTIK-8,
COB YJIaJIEHHS BEMIECTBA C MIOBEPXHOCTH [1CK-2
TBEp10# (pa3bl — MOATOKKU
3 Crpyktyps! anementoB UMC 2 2 6 0 10 | IIK-2, [IK-8,
[ICK-2
4 OUBMKO-XUMUYECKUE OCHOBBI MPOIIEC- 8 8 13 0 29 |IIK-2, TIK-8,
COB Iepepacnpe/IeICHUs BEIECTBA [1CK-2
5 OUBUKO-XUMHYECCKHE OCHOBBI AITUTAK- 6 6 11 0 23 IIK-2, T1K-8,
CHAJIBHBIX MTPOIIECCOB [ICK-2
6 [ludnexTpuyueckue MIEHKU B IOIYIPO- 4 4 6 0 14 |1IK-2, ITK-8,
BOTHUKOBEIX UMC IICK-2
7 OU3NKO-XMMHUYECKHE OCHOBEI METaJIIIN - 2 0 2 0 4 I1K-2, T1K-8,
3al1U [IOBEPXHOCTHU CTPYKTYP I1CK-2
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8 OU3NKO-XUMHUYECKHE OCHOBBI ITPOIIEC- 6 2 5 0 13 I1K-2, TIK-8,
COB JIUTOTpa(u B TEXHOJIOTUH MUKPO- I1CK-2
HAHORJIEKTPOHUKH
9 Uzomsanus snementos UMC 2 2 4 0 8 I1K-2, T1K-8,
[1CK-2
10 TunoBbie TEXHOJIOTHUECKHUE MPOLIECCHI 6 4 9 0 19 I1K-2, TIK-8,
U3roToByIeHUs Ounosisipusix 1 M/IIT I1CK-2
NUMC
11 OcHOBBI HAHOTEXHOJIOTHI 4 6 7 0 17 | IIK-2, IIK-8,
[1CK-2
Hroro 3a cemectp 44 34 66 0 144
8 cemectp
12 [lonyuyenue 3aJaHuil Ha KypCOBOU 0 0 2 20 2 [1K-2, 1TK-8,
IIPOEKT I1CK-2
13 Ananus nuTepatypsl 0 TEME Kypco- 0 0 10 10 |IIK-2, I1K-8,
BOI'O [IPOEKTA [1CK-2
14 AHanu3 akTyaJlbHOCTH, HAYYHOU U 0 0 2 2 I1IK-2, TIK-8,
IIPAKTUYECKON 3HAUUMOCTH I1CK-2
15 BrimosiHeHHE HEOOXOIMMBIX PAacUeTOB 0 0 15 15 |IIK-2, TIK-8,
10 IIPOEKTY I1CK-2
16 AHanu3 NoNMy4eHHbIX PE3YILTATOB 0 0 4 4 I1K-2, IIK-8,
[1CK-2
17 Beinoinenue rpaduyeckux Marepua- 0 0 9 9 I1K-2, I1K-8,
JIOB [1CK-2
18 OdopmieHne KypcoBOro npoeKkTa 0 0 10 10 |IIK-2, ITK-8,
[1CK-2
Hroro 3a cemectp 0 0 52 20 72
Hroro 44 34 118 20 216
5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JeKIMAM)
ConeprkaHue pa3ienoB TUCIUILINH (TIO JIEKIMSIM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — Coneprkanue paseioB JUCIUILIAH (TI0 JISKIIHSIM)
3 2 E
3] ==
g O 5
HasBanus paznenos CopeprxaHue pa3aesoB JUCUUIIMHBI MO JEKLIHUIM zF =3 %
o) S E
2 52
- S ™
7 cemecTp
1 BBenenue, neam u enu u 3amaun kypca. TpeGoBaHus K 00beMy 3HAHUI 2 TIK-8,
3aJ1aul TUCIUIUINHEI M0 JUCHUIUIMHE. MUKPO- 1 HAHOTEXHOJIOTUH — OCHO- TICK-2
Ba COBPEMEHHON HaHOXJIEKTPOHUKH. OpraHu3aiu-
OHHO-TEXHOJIOTHUYECKHE OCHOBBI ITPOU3BOJICTBA U3/IC-
JIMIA MUKPO- U HAHORJIEKTPOHUKHU. CIIMCOK pEKOMEH-
JyeMOU JIUTEPATYPHI.
Hroro 2
2 ®dumsuko-xumuueckue | Beioop matepuana momioxek UMC. Mexanndeckas, 2 I1K-2, ITK-
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OCHOBBI ITPOIIECCOB
yQJICHUsI BEIIECTBA C
MIOBEPXHOCTHU TBEPIOH
(ha3bl — MOTOKKHU

MexaHOXUMHUYecKas u pusnyeckas oopaboTka moio-
KeK. XUMHUYeCKast, JIEKTPOXUMHIYECKasi © MOHHO-
IIa3MEHHAs OYMCTKA o ToKeK. KOHTposIb cTeneHn
YUCTOTEHL.

Htoro

8, IICK-2

3 CTpyKTypHI DJIIEMEHTOB
nMC

CTpyKTypBbI 3JIEMEHTOB NOJIYITPOBOAHUKOBBIX MIMC

Hroro

TK-2, TIK-
8, TICK-2

4 OU3UKO-XUMHYECKIE
OCHOBBI IPOIIECCOB
nepepachnpeeIeHus
BEIIICCTBA

[Ipouecch Tepmoar¢dy3MOHHOTO JETUPOBAHUS.
Juddy3nonHsie mpoecchl, CTAMYINPOBAHHBIC
BHEUTHUMH U BHYTpeHHUMU (akTopamu. Dusnueckue
OCHOBBI IIPOIIECCOB TEPMHUUYECKOH U DY3Un 1 HOH-
Ho# umIutanTanuu. TexHonorus quddy3un u 060py-
noBanue. KoHTpoIlb mapaMeTpoB JIETUPOBAHHBIX CIIO-
eB. Pacuet pexxumoB muddy3un u mudy3noHHbIX
npoduneit neruposanus. [lapameTpsl, Baustonye Ha
BOCITPOM3BOAMMOCTH PE3YyNbTaToB. TexHOIOTHYECKHe
MOTPEIIHOCTH TPH co3manuu nudPpy3noHHBIX 00Ma-
creii. MoguduimpoBaHue.

0NN

HUroro

I1K-2, TIK-
8, IICK-2

5 OUBUKO-XUMHUYECKUE
OCHOBBI JMUTAKCUATIBLHBIX
MPOLIECCOB

TepmoanHaMuKa 1 KUHETUKA OPUEHTUPOBAHHOIO 3a-
ponplieo0pa3zoBanusi. MexaHus3m smuTakcuu. Meto-
Jbl TIOJTyYEHUS AMUTAKCUAIbHBIX CTPYKTYp. ['a30-
(azHas snuTakcus KpemHus. Krunerrka snutakcuaib-
HOTO POCTa IUIEHOK MPH OCAXJICHUH U3 Ta30BOH (hazbl.
Pacuer ckopocTH snuTakcuu. ABTOJIETMPOBAHUE MTPU
AMUTAKCUU. TEXHOJIOTUs 3MUTAKCHAIbHOTO Hapally-
BaHUs IUIEHOK U o0opynoBanue. KonTposs napamer-
POB SIHUTAKCHAIBHBIX IJICHOK. ["a30(a3Has snurakcus
W3 METAJUIOOPTaHUYECKUX COENNMHEHUN. Moneky-
JIIPHO-JIy4€Bast SIUTAKCUS. YCIOBHSA MOJIy4YEHUS MO-
HOKpHUCTAJUIMYECKUX TUIeHOK. O0opynoBaHue Ass
MIJID.

Hroro

TK-2, TIK-
8, TICK-2

6 [ludnextpuueckue
IUICHKH B
MOJIYIIPOBOAHUKOBBIX

NMC

TepMuueckoe okucinenue kpemuus. Mexannsm pocra
Y KUHETHKA OKUCIIEHUs. MeTo/Ibl OKUCIIEHUs U 000py-
nosanue. [lepepacnpenenenue nerupyomux npume-
ceil Ha rpaHule paszaena (a3 npu okuciaeHuH. Tepmo-
JUHAMMKa U KUHETHKA [TPOLIECCOB XUMHUYECKOTO Oca-
KJIeHUs U3 ra3oBoil (pas3sl. DU3NKO-XUMUYECKHE
OCHOBBI XUMHUYECKOT0O U IJIA3MOXUMHUYECKOI0 Oca-
KICHUS JUDJIEKTPUUECKHUX TUIEHOK U TOJIMKPHUCTAIUIN-
yeckoro kpemHus. O6opynoBanue. CBOMCTBA IJICHOK.

Htoro

TK-2, TTK-
8, TICK-2

7 OU3UKO-XUMUYECKUE
OCHOBBI METAJIIN3AIINN
MOBEPXHOCTH CTPYKTYP

Br16op matepuana MeTaqIM3anuu U TEXHOIOTHS Me-
TaJUIN3aluUA. AHAJIN3 OTKA30B 110 METaJIN3ALHH.
MHoroypoBHeBasi METAJUTU3aLIAS.

Hroro

TK-2, TIK-
8, TICK-2

8 du3uKo-xuUMHUUYECKUE
OCHOBBI IPOIIECCOB

Knaccudukanus nporeccos nutorpadun. Ou3uko-
XMMHYECKHE OCHOBHI Iporiecca GhoTomuTorpadum.

I1K-2, TIK-
8, IICK-2
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auTtorpaduu B
TEXHOJIOTHH MUKPO- U

[Tony4yeHue pucyHka HHTErpaJIbHOM CXeMbl METOJAMU
¢boTO-, peHTreHo- U AeKTpoHoauTorpadguu. Haxo-

HAHORJIEKTPOHUKH muTorpadus.
Hroro
9 Uzonsmus anemeHToB | M3omsiust 0OpaTHOCMEIIEHHBIM p-n-riepexojoM. J(u- IK-2, TIK-
nMC anekTpuueckas uzonsuus. KomOuHupoBanHas u3ous- 8, [ICK-2
usl.
Hroro
10 TumnoBeie Knaccugukanus TeXHOIOTHYECKUX MTPOLIECCOB U3I0- [K-2, TIK-
TEXHOJIOTUYECKHUE toBieHust UMC. TexHOIOT S N3rOTOBJICHHS OUTTOSIP- 8, [ICK-2
npotiecchl u3roropieHus: |Heix UMC. Texnonorus uzrorosienus MJIIT UMC.
ounomnsapabix 1 MJIIT Wroro 6
UMC
11 OcHOBBI Brenenue B HaHOTEeXHOJIOTHIO. COBPEMEHHBIE METOIbI 4 TIK-2, IIK-
HAHOTEXHOJIOT UM HAHOTEXHOJIOTUH. MeTobl 30H0BOM HAHOTEXHOJIO- 8, IICK-2
TUH.
Hroro 4
Hroro 3a cemectp 44
Hroro 44

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeabl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Pazaenbl qucHUIIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.
Tabmuua 5.3 — Paznenbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

No paznenoB naHHO#M NUCHMIUIMHEL, I KOTOPBIX HEOOXOIMMO U3YUYCHHE

Haumenosanne 00eCTIeYnBAIONINX U 00ECIIeUNBAEMBIX JUCIUTLINH
TUCLUITINH

112314516789 1011121314 |15 /16|17 18

[IpenmecTByroNUE TUCITUATUTHHBI
1 Ilpoueccol mu-
Kpo-MHAaHOTEX- | + | + | + |+ |+ |+ |+ |+ |+ |+ ]|+ |+ |+ |+ |+ ]| +]|+]+
HOJIOTUH
2 Marematuka + + |+ | + +
3 OCHOBEI T€X-
HOMOTHMINCK™ oy byl 4+ | + | + |+ |+ |+ + + |+ |+ + ]+
TPOHHOU KOMITO-
HEHTHOH 0a3bl
4 ®usuka I+ |+ O+ - -
5 ®du3uka KoH-
JeHcupoBaHHoro | + | + | + | + | + | + | + + |+ |+ + |+ |+ + ]+
COCTOSIHUSA
6 dusnka
IUICHOYHBIX Ha- + + | + + + |+ |+ +
HOCTPYKTYP
7 Xumus + + |+ |+ |+ ]+ + ]+t + |+
[Tocnenyromuye TUCITUTITUHBI
7
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1 TIpouecchr Mu-
Kpo-H HaHOTEX- | + | + | + | + | + | + | + | + |+ | + | + |+ | + |+ |+ ] + |+ |+

HOJIOT'MH

2 MogenupoBa-
HUE U MIPOEKTHU-
pOBaHUE MUKPO-
Y HAHOCUCTEM

3 I[Ipegaumiom-
Hasi IPaKTUKa

4 Texwonorust | + |+ |+ |+ | + |+  + |+ + |+ |+ |+ |+ |+ + ]+ + |+
KpPEMHHUEBOW Ha-
HODJICKTPOHUKU

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHIUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX IMPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
npeCTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

TMH
Buner 3angaTuit
= -~
= =%
= o B S
0] < . <
5 v o O S ®DOopMBI KOHTPOJIS
= o © 8-‘
= = < =
o (=8 o <
N2 = = o
NS
[TK-2 + + + + KonrtponrHnas pabora, Ot-

4eT 10 UHIUBUAYAILHOMY
3amannio, Jk3ameH, Ompoc
Ha 3aHATUAX, 3alIUTa Kyp-
COBBIX ITPOEKTOB (pador),
Tect, OTuer no KypcoBoii
pabote, OTYET 10 MPaKTH-
YECKOMY 3aHSITHIO

ITK-8 + + + + KontponpHnas pabora, Ot-
YeT 10 UHIUBUAYATEHOMY
3aannio, Jk3ameH, Omnpoc
Ha 3aHATHUAX, 3alIuTa Kyp-
COBBIX TIPOEKTOB (pador),
Tect, OTUeT 1O KYpCOBOM
pabote, OT4eT o NpakTu-
YECKOMY 3aHSITHIO

[1CK-2 + + + + Kontpomasnas padora, OT-
4eT [0 HHIUBUIYaThHOMY
3a7aHuIo, JKk3aMeH, Onpoc
Ha 3aHATHUAX, 3alIuTa Kyp-
COBBIX ITPOEKTOB (pador),
Tect, OTueT o KypcoBoii
pabote, OTYET MO MPaKTH-
YECKOMY 3aHSTHIO

6. UnTepakTBHBbIE MeTOABbI M (GOPMBI OPraHU3aALMU 00yYeHH s
TexHOMOruM HHTEPAKTUBHOTO 00YYSHHS MPU Pa3HBIX (hopMax 3aHATUN NpUBeAEHBI B Tabnuie 6.1.
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Tabmuia 6.1 — TexHOIOTHMHM HHTEPAKTUBHOTO 00yYEeHHS IPU Pa3HbIX (GOpMax 3aHITUI

WNHrepakTuBHBIE IpakTHYecKue | MIHTEpakTUBH
MeTtonap! Bcero, u
3aHATHSA, 4 bl€ JICKIUH, Y
7 cemecTp
IIpe3enTanuu ¢ UCIIOIB30BAHUEM 18 18
CIIaliJIOB ¢ 00CYKIEHUEM
Pewenune curyaumoHHBIX 3a1a4 12 12
Hroro 3a cemecTp: 12 18 30
8 cemectp
Hroro 3a cemectp: 0 0 0
Hroro 12 18 30
7. JlabopaTtopHble paGoThl
He mpenycmorpeno PVYII

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)

HanMeHnoBaH#e MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuna 8.1 — HamMmeHoBaHKe MPaKTHYECKUX 3aHATHIA (CEMHHAPOB)

8 v =
I -
2 ==
Z > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) z 5 S
o S g
=X g =
> &3
= =
= o
7 cemecTp
3 Crpykrypsl anemenToB | [loanoxku nonynpooanukoBeix MMC. MapkupoBka 2 [K-2, TIK-
UMC U MapameTpbl No10KeK. CTPYKTYpBI SJIEMEHTOB. 8, [ICK-2
Hroro
4 ®Ouzuko-xumuueckue | Pacuer pexumoB nuddy3uu u npoduseil serupona- I1K-2, TIK-
OCHOBBI IPOLIECCOB HHUS 8, [ICK-2
o} acn JICHUS
Cpepactipeieiic Pacuer Tounoctu uzroropneHus nudy3noHHBIX d1e- 2
B TB
elecTsa MEHTOB
Hroro
5 ®usuko-xumuyeckue | PacueT pesxumoB ra3oazHoil snuTakcuu U npoduiei 4 IK-2, TIK-
OCHOBBI JIIUTAKCUAIIBHBIX | aBTOJIETUPOBAHUSA 8, [ICK-2
| B o
poriecco Pacyer pesxMOB MOJIEKYIISIPHO-TTy4EBOM SIUTAKCUU 2
Hroro 6
6 lusnexrpuueckue Pacuer pexxnumoB OKUCIICHUS 4 IK-2, TIK-
IUICHKU B Hroro 4 8, IICK-2
1OJIyTIPOBOJHUKOBBIX
nMC
8 ®uzuko-xumuueckue | Jlurorpadus B TEXHOIOTUU MUKPO- M HAHODJIEKTPO- 2 [IK-2, IIK-
OCHOBBI ITPOLIECCOB HUKE 8, [ICK-2
autorpaduu B Vroro 2
TEXHOJIOTUH MUKPO- U
HaHO3JIEKTPOHUKH
9 U3omsiumst aeMeHToB | PacyeT TEXHOIOTMUECKUX PEXUMOB JUIsl CO3JaHUS 2 I1K-2, TIK-
UMC 3o UMC 8, IICK-2
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Uroro
10 TumnoBsie PazpaboTka THIIOBBIX TEXHOJIOTHYECKHX MPOLIECCOB [K-2, TIK-
TEXHOJIOTUYECKHUE M3TOTOBJICHUS TTOJIYIIPOBOJHUKOBBIX IPUOOPOB U 8, [ICK-2
nporieccel u3rotopnenus | UMC
ounosnspusix 1 MJIIT Vroro 4
UMC
11 OcHOBBI OCHOBBI HAHOTEXHOJIOTHI I1K-2, T1K-
HAHOTEXHOJIOTHUI Htoro 8, IICK-2
Hroro 3a cemectp 34
Hroro 34

9. CamocrosiTesibHAs1 padoTa
Bunasl camocTosiTenbHOI paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

tabmmue 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
2 z E
g 5 =
Bunnr camocTosTeILHON & > 0
HasBanus pasnenos z 7 &5 @OopMBI KOHTPOJIA
paboThI B s 2
=S 2 2
e e 2
= S
7 cemecTp
1 Beenenwme, nenu u [TpopaboTka JIEKITMOHHOTO 1 TIK-8, Onpoc Ha 3anaTusx, Tect
3a7a9i JUCHUTIIINHEI Marepualia TICK-2
HUtoro 1
2 OU3UKO-XUMUYECKUE [IpopaboTka JIeKIIHOHHOTO 1 [1K-2, KonrtponpHas pabora,
OCHOBBI IIPOLIECCOB MaTepuana I1K-8, Omnpoc Ha 3anaTHsIX, Tecr,
YRNEHNs BEECTBa C TTOArOTOBKA K KOHTDOITb- 1 |HCK-2 OK3aMeH
HIOBEPXHOCTHU TBEPAOM HBIM paGOTaM
(a3bl — MOUTOKKA
Hroro 2
3 CrpykTyps! anemeHToB | IlogroroBka k nmpaxktuue- 2 |IIK-2, KonTposnbhas pabota, OT-
nMC CKHUM 3aHATUSM, CEMUHA- [IK-8, YeT 110 UHAUBUAYAIBHOMY
pam [1CK-2 3aganuto, OTUer no npax-
THUYECKOMY 3aHATHIO, TecT
IIpopaboTKa JIEeKIUOHHOTO 1 3 CCKOMY 34 10, Lect,
K3aMeH
MaTepuana 3aMe
Brinonnenne nHIUBUIY- 2
aJbHBIX 33JIaHUN
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
UTtoro 6
4 OU3NKO-XUMHUYECKUE [ToaroroBka Kk mpaxkTuye- [IK-2, KontponwsHnas pabora,
OCHOBBI ITPOLIECCOB CKHM 3aHSITHSIM, CECMHHA- IIK-8, Ompoc Ha 3ausTusax, OT-
nepepacnpeesIeHus pam [1CK-2 4eT 110 UHAUBUAYaIbHOMY
B TB HU TYET TI0 TPaK-
CIeCTBa [TpopaboTka JIEKITMOHHOTO 2 3ananmio, OT4eT no % a
MaTepuaa TUYECKOMY 3aHATHIO, TecT,
DK3amMeH
Brinosnnenne nHIUBUIY- 2

aIbHBIX 3aJaHul
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IToaroroBka K KOHTPOJIb-
HBIM paboTam

Hroro 13
5 OU3NKO-XUMHYECKHE [ToaroroBka k mpakTuue- 6 TIK-2, KontponsHas pabdora,
OCHOBBI MUTAKCHAIBHBIX | CKMM 3aHSATUSAM, CEMHUHA- [IK-8, Ompoc Ha 3ansTUAX, OT-
NIPOLIECCOB pam [1ICK-2 YeT 110 UHAUBUAYAIBHOMY
[IpopaboTka TeKIHOHHOTO 2 3aj1anuo, OT4erT 1o HE[),aK'
TAYECKOMY 3aHSTH T
Marepuaia CCKOMY 32 10, 1ect,
DK3aMeH
Brinonnenue nHAMBUAY- 2
y
aJbHBIX 33JIaHUN
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 11
6 [ludnextpuueckue IToaroroBka K mpaxkTuye- 4 |IIK-2, KonTpospHas pabora,
IJICHKU B CKHMM 3aHSITUSIM, CEMHHA- TIK-8, Ompoc nHa 3ansaTusax, OT-
MOJIYITPOBOJHUKOBBIX pam [ICK-2 YeT MO MPaKTUYECKOMY 3a-
50! HiTHIO, Tect, Dxk3amMeH
c [TpopaboTka JIEKITMOHHOTO 1 to, Tecr, Jxsame
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
Utoro 6
7 U3UKO-XUMHAYECKUE [IpopaboTka JIeKIIHOHHOTO 1 [IK-2, KonrtponpHnas pabora,
OCHOBBI METaJIJIM3allM1 Marepualia IIK-8, Tect, Dx3amen
TMOBEPXHOCTHU CTPYKT IICK-2
OBEPXHOCTH CTPYKTYP [ToaroroBka K KOHTPOJIb- 1 C
HBIM paboTam
Hroro 2
8 OMBNKO-XUMHYECKHE [ToaroroBka k mpakThye- 2 TIK-2, Kontponsnas pabora, OT-
OCHOBBI IPOIIECCOB CKHM 3aHSATUSAM, CEMHHA- ITK-8, YeT MO MPaKTUYECKOMY 3a-
mutorpaduu B pam IICK-2 HaTHto, Tect, Dk3aMeH
TCXHOJIOTHH MUKPO- 1 [IpopaboTka TeKIHOHHOTO 2
HaH KTPOHUKH
AHOSJICKTPO Marepuaia
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 5
9 U3omnsiuust 371eMEHTOB IToaroroBka K mpaxkTuye- 2 |IIK-2, KonTposnbhas pabota, OT-
NMC CKWM 3aHSITHSIM, CEMHUHA- I1K-8, YeT MO NPAKTHYECKOMY 3a-
pam IICK-2 HATUIO, Tect, DK3aMeH
[TpopaboTka JIEKITMOHHOTO 1
Marepuaa
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro
10 TumoBsIe [ToaroroBka k mpakTuue- TIK-2, Kontponsnas padora, OT-
TEXHOJIOTUYECKHUE CKHM 3aHSTUSAM, CEMHHa- IIK-8, YeT MO0 UHIUBUIYAIbHOMY
TPOLIECCHI M3TOTOBJIEHUS] | paM IICK-2 3aaanuto, OTYET Mo MpaK-
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ounomnspabix 1 MJIIT [TpopaboTka JIEKITMOHHOTO 2 TUYECKOMY 3aHATHIO, TecT,
nMC Matepuana DK3aMeH
Brinonnenne nHaIUBUIY- 2
aJIbHBIX 3aJIlaHHI
ITonroroBka Kk KOHTPOJIb- 1
HBIM paboTam
Hroro
11 OcHoBBI [ToaroroBka kK mpakTuue- I1K-2, Onpoc Ha 3aHaTusx, Ot-
HaHOTEXHOJIOTU I CKHUM 3aHSATHUSIM, CEMUHA- ITK-8, YeT MO0 NPAKTUYECKOMY 3a-
pam TIICK-2 HATHIO, TecT, Ok3amMeH
[IpopaboTka JIEKIIMOHHOTO 1
MaTepuana
HUtoro 7
Hroro 3a cemectp 66
TlonroroBka u caaya dK3a- 36 DK3aMeH
MeHa
8 cemectp
12 Ilonyuyenue 3aganuii | BeimosHeHuE KypcoBOro 2 [1K-2, OTtyeT mo KypcoBoii pabo-
Ha KypCOBOMU IIPOEKT npoekTa (padoThl) I1K-8, Te, Tect
Hroro 7 |HCK-2
13 Ananus nuteparypsl | CaMoCTOsTENbHOE U3yYe- 10 |IIK-2, 3amuTa KypcoBbIX POEK-
10 TEME KypCOBOTO HHE TeM (BOIIPOCOB) TEOpe- ITK-8, TOB (paboT), OTYeT Mo
IpoeKTa TUYECKOHM 4acTu Kypca [1CK-2 KypcoBoii pabote, TecT
Hroro 10
14 Ananu3 akTyanbHOCTH, | CaMOCTOSATEIBHOE U3yUe- 2 |1IK-2, 3ammra KypCcOBBIX IPOEK-
HAyYHO! U MPaKTHUUYECKOM |HHUE TeM (BOIPOCOB) TeOpe- I1K-8, ToB (pabot), OTyer no
3HAYUMOCTH TUYECKOM YacTH Kypca IICK-2 KypcoBoii pabore, Tect
UTtoro 2
15 Beinmonuenue BrinonHeHne pacueTHbIX 15 |IIK-2, 3amnmTa KypCcoBbIX MPOEK-
HEOOXOJMMBIX pacueToB | padboT ITK-8, TOB (padoT), OTyeT no
0 TIPOEKTY Hroro 15 IICK-2 KypcoBoii pabore, Tect
16 AHann3 nony4yeHHbIX | BeInmonHeHne KypcoBoro 4 |IIK-2, 3ammra KypCcOBBIX ITPOEK-
pe3yabTaToOB npoekTa (padoThl) I1K-8, ToB (pabot), OTyer no
Wroro 4 |HCK-2 KypcoBoii pabore, Tect
17 BemmonHenue Brinonaenue KkypcoBoro [1K-2, 3amuTa KypcoBbIX POEK-
rpagu4IecKux MaTepuaioB |MpoekTa (paboThl) ITK-8, TOB (paboT), OTYeT Mo
Hroro 9 [ICK-2 KypcoBoii pabore, Tect
18 Odopmienue Brinonuenue KypcoBoro 10 |IIK-2, 3amuTa KypcoBBbIX POEK-
KypCOBOTO IPOEKTa npoekTa (paboTh) [K-8, ToB (pabdoT), OTuer no
Vroro 10 |HCK-2 KypcoBoii pabote, Tect
Hroro 3a cemectp 52
Hroro 154
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10. KypcoBasi paGoTa (IpoexT)
TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U GOpMUpPYEMble KOMIIETEHIIMN B paMKaX BBIMOJIHEHUS Kyp-
COBOI1 paboTsI (mpoekTa) npezcTasieHsl Tadmume 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH ¥ (POPMHUPYEMbIC KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUsI KypcOBOH paboTHI (IPOEKTa)

3 zE
2 P=a=t
Z > 5
HanmenoBanue ayqMTOpHBIX 3aHATUI s 2 &
S E
= g s
2 o 2
= S
8 cemectp

Brinaua 3amanmii mo kypcoBoit pabote. TpeboBanust K CoeprKkaHUIO 2 ITK-2, TIK-8,

1 0pOpMIIEHUIO KypCOBOM pabOThI [1CK-2

Koncynpranus o coaepkanuio TuTepaTypHOro o030pa

OcHOBHBIE 3TaIlbl HANIMCaHUsS pacyeTHOH yacTu. KoHcynpTanus no

pacueTHOU YacTu

Koncynbranus no pacueTHON 4acTu

CopneprkaHne npe3eHTally U NOArOTOBKA AOKJIaaa

3amura KypcoBOi pabOThI

Hroro 3a cemectp 20

10.1. TembI KypcoBbIX padoT (IPOEKTOB)
[TpumepHas TeMaTHKa KypCOBBIX padOT (MIPOEKTOB):
— 1. TexHONOrUs U3rOTOBJICHUS HHTErpanbHON MuKpocxemsl JCJL.
— 2. Texnonorus usrotosienust UC Ha coBmemennbix MOII-Tpan3ucropax.
— 3. ®oTouyBCTBUTENBHBIE TPUOOPHI € 3apsaaoBoi cBsa3bio Ha MIIT UC.
— 4. Texnonorus usrorosieHus cxemol UMC TTJL
— 5. Texnonorus uzrorosienus KM/IIT MC tuna UJIN-HE.
— 6. TexHONOT U U3TOTOBJICHUSI TPAH3UCTOPA C IBYMEPHBIM 3JIEKTPOHHBIM Ta30M.

11. PeiiTuHroBasi cucreMa JJisl OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuMabHBII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
JEATEIIbBHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
Kontponrshas padorta 5 10 10 25
Onpoc Ha 3aHATUSAX 1 1 1 3
OTyeT no MHAUBUTYAIIb- 8 8 8 24
HOMY 3aJJaHUIO0
OT4er 1o NpaKkTUYECKOMY 4 4 4 12
3aHATHIO
Tect 6 6
Hroro makcumyM 3a nepu- 18 23 29 70
on
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DK3aMeH 30

Hapacraromum utorom 18 41 70 100
8 cemecTp

3aiuTa KypcoBbIX NPOEK- 10 30 40

TOB (paboT)

OTyeT mo KypcoBoi pado- 10 14 18 42

TE

Tect 6 6 6 18

Hroro makcumym 3a nepu- 16 30 54 100

on

Hapacraromum utorom 16 46 100 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOYKM TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHON cyMMbI OamsioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiToB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl OAIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIHUIle
11.3.

Tabmuma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAJAMIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY

HtoroBas cymma 0aios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4ens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74
6569 D (ynoBnerBopUTEIBLHO)

3 (yZIoBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraerio)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHo-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa

1. Tlpomeccsl MUKpO- U HAaHOTEXHOJIOTHH : yuyeOHoe mocooue it By30oB / T. WM. Jlanununa [u
ap.] ; PenepanbHOE areHTCTBO IO 00pa3oBaHUIO, TOMCKHII TOCYJAapCTBEHHBI YHHMBEPCUTET CHCTEM
ynpasieHus U paaunodaektpoHuku (Tomck). - Tomck : TYCVYP, 2005. - 316 c. (Hanmuune B OMOIHOTEKE
TYCVYP - 99 5k3.)

2. OO6opynoBaHue Ui CO3aHUS U UCCIIEIOBAHMS CBOMCTB OOBEKTOB HAHODJIEKTPOHUKH: Yueb-
Hoe nocobue / Uncroenosa U. A., Hanumuna T. U. - 2011. 98 c. [Dnekrponnsit pecypce] - Pexxum mocty-
na: https://edu.tusur.ru/publications/547, nata o6pamenus: 14.06.2018.

3. [Tlpomecchl MUKpO- M HaHOTEXHONOTHH : yueOHOoe mocodue / K. M. CmupHoBa ; denepansHoe
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areHTCTBO 1O 00pa3zoBaHUI0, TOMCKHI roCcyaapcTBEHHBIH YHUBEPCUTET CUCTEM YIPABJICHUS U PAJUO03IICK -
tponuku, Kadenpa ¢uznueckoit snexkrponuku. - Tomck : TYCVYP, 2007. - 183 c. (Hanmune B OMOIMOTEKE
TYCVYP - 46 3k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa

1. BsezaeHue B mpolecchl HHTErPAJbHBIX MUKPO- U HaHOTexHoJoru# [Tekct] : yuebHOE nmocoOue
i By30B: B 2 1./ pen. FO. H. Kopkumko. - M. : BUHOM. Jlabopatopus 3nanuii, 2010 - 2011. - (Hano-
texHonorun). - ISBN 978-5-9963-0341-0. T. 2 : Texnonornueckue acnektsl / M. B. Akynenok, B. M.
Amnppees, JI. I'. I'pomos. - M. : BUHOM. Jlab6oparopus 3Hanuii, 2011. - 252 c. (Hannuyue B OubIuoTeKe
TYCVYP - 42 5k3.)

2. Bsenenue B npolecchl UHTErpabHBIX MUKPO- ¥ HaHOTeXHoJorui [Tekcr] : yueGHOE mocobue
Juist By30B: B 2 T. / pea. 0. H. Kopkumiko. - M. : BUHOM. Jlaboparopus 3nanuit, 2010 - . - (HanotexHo-
norun). - ISBN 978-5-9963-0341-0. T. 1 : ®U3uk0o-XuMHUUYECKHUE OCHOBBI TEXHOJIOTUHA MUKPOIIEKTPOHUKHU
/ YO. JI. Yuctsxos, FO. I1. PaitnoBa. - M. : BUHOM. Jlaboparopus 3nanuii, 2010. - 392 c. (Haninuue B
ounbmmoreke TYCVYP - 42 3k3.)

3. Muxkpooanekrponuka: [IlpoektupoBanue, BUibl MUKPOCXeM, QYHKIIMOHAIbHASI MUKPO3JIEKTPO-
HUKa : Y4yeOHoe nocobue ais By30B / MBan EpumoBuu Edumos, UBan SxosneBuu Kossips, FO.U. T'opOy -
HOB. - 2-€ u3]l., nepepad. u aon. - M. : Beicias mkona, 1987. - 416 c. (Hanuuue B 6udanorexke TYCVYP -
30 9K3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYeCKHE TOCOOHS

1. Tlpomeccsl MHKpPO- U HAaHOTEXHOJIOTUH : Y4eOHO-METOIUYECKOE MOCOOHME MO ayIUTOPHBIM
NPaKTUYECKUM 3aHATUSAM M CaMOCTOSITENIbHON paboTe st cTyAeHToB cnernuaibHocTd 210104 "Mukpo-
AIIEKTPOHUKA U TBepAoTenbHas 3nekTponuka” / K. M. CmupHoBa ; @enepalibHOE areHTCTBO 10 00pa3oBa-
HUI0, TOMCKMIA rocyJapcTBEHHBI YHUBEPCUTET CHCTEM YIIpaBICHUS U paano3aekTpoHuku, Kadenpa pu-
3U4eCcKOr AMEeKTPpOoHUKH. - Tomck : TYCVYP, 2007. - 53 c. (mHanmuuue B 6ubmmotexke TYCVYP - 42 3x3.)

2. IIpomeccsl MUKpPO- M HaHO-TEXHOJIOTHH : Y4eOHO-METOIMYECKOe MOCOOUe IO BBHIMOIHEHHIO
KYpPCOBOT'O MPOEKTA JJIsl CTYACHTOB cenuaibHOCTH 210104 "MuUKpO3IeKTpOHUKA U TBEPAOTEIbHAS DJICK-
tponuka" / K. . CmupnoBa ; denepaibHoe areHTCTBO Mo 00pazoBaHMI0, TOMCKHI TrocyIapCTBEHHBIH
YHUBEPCUTET CUCTEM ympaBiieHus: U paaunosnektponuku (Tomck), Kadenpa ¢usmueckoil snekTpoHuku. -
Tomck : TYCYP, 2006. - 21 c. (manuuune B 6ubmmoreke TYCVYP - 25 7k3.)

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS [JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
MHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTepratbl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydaromumxcs
U3 YHCiIa JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAIMIOB MPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JL1s1 1ML ¢ HApylIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

12.4. IlpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI
1. http://www.elibrary.ru/ (cBoOGOIHBIN AOCTYII)
2. http://nano.nature.com/ (CBOOOIHBIN JOCTYIT)
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecrieyeHne A1 NPAKTUYEeCKUX 3aHATHI
VYuebHas aymuTopus
yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI NPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO THUIIA
634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, a. 74, 222 ay.
Onucanue uMerouierocs 000pya0BaHuUsA:
- KommutekT crienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpermnoaBares.
[IporpamMmmHoe obecnieueHue He TpedyeTcs.

JlexuMoHHas ayqUTOpHs C HUHTEPAKTUBHBIM IPOEKTOPOM U MAapKEPHOU JOCKOU

yueOHasl ayIUTOpus AJs IPOBEICHUS 3aHATUH JIEKLIMOHHOTO THUIA, MOMEIIEHUE /sl POBEICHUS
IPYNIOBBIX U MHAUBUAYAIBHBIX KOHCYJIbTALMM, TOMELIEHUE J1JIs1 IPOBEACHUSI TEKYIIIET0 KOHTPOJIS U IPO-
MEXYTOUHON aTTeCcTalluu

634034, Tomckas obnacts, . Tomck, Bepuununa ynuia, a. 74, 237 ayn.

Onucanue uMerouierocs 000pya0BaHuUsA:

- Komnerorep;

- [IpoexTop;

- DKpaH Il POEKTOPA;

- MarHuTHO-MapKepHast 10cKa;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[IporpamMmMHoe obecnieueHue:

— Microsoft Windows

— OpenOftice

VYyeOHast aymuTopust

yaeOHast ayuTOpHs JJIs MPOBEACHUS 3aHATUM CEMHUHAPCKOTO THUIIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 217 ayn.
Onucanue uMeroIerocs 000py10BaHUs:

- [Ipoexrop;

- HoyrOyxk;

- Kommnekr cnennanuzupoBanHoi yueOHOI mebenu;

- Pabouee mecTo mipenoaBarens.

[IporpamMmMHoOe obecrieueHue:

— LibreOffice

— PDF-XChange Viewer

— Windows XP

13.1.3. MarepuajbHO-TEXHMYECKOE M IPOTPaMMHOe o0ecredeHue I CAMOCTOATEIbHOI padoThI
Jniss caMOCTOSITeTbHON pabOThl UCIIONB3YIOTCS y4YeOHBbIC ayAMTOPHH (KOMITBIOTEPHBIC KIJIACCHI),
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PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kinacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrPaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUSL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIM BUACOYBEIUIUTEIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/mepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs JUIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

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

14.1.1. TecToBble 3a1aHus

1. CTpyKTypa 3MUTaKCUATBHBIX TUICHOK:

a) TIOJTUKPUCTAJUTHIECKAs;

0) MOHOKpHUCTAJTHYECKAS;

B) aMop(dHas;

T) JKHJIKas

2. Kaxkoii U3 METOJIOB SMMUTAKCUH TIO3BOJISIET MPOU3BOJUTH POCT JAHHOTO MaTepuasa npu Hanbosee
HU3KHUX TemrepaTtypax?:

a) razoazHas SMUTAKCHS;

6) MOC-ruapunHas 3MUTaKCHs;

B) MJID;

r) MOC sniutakcus.
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3. Kakue ckopocTH pocTa XxapakTepHsl Ajs npouecca MJID?

a) ~1 MKM/MUH;

0) ~0,3 MKM/MHUH;

B) ~0,1 Mkm/49ac;

r) ~10 MKM/MHH.

4. Meton MJID otnuyaeTrcs OT IpYyrux METOAOB SMUTAKCHUU:

a) HU3KOM TeMIlepaTypoi Ipoliecca, BBICOKOH TOUHOCTBIO YIIPABJIEHUS YPOBHEM JIETUPOBAHMS;

0) MOBBIICHHON JE()EKTHOCTHIO MUTAKCHATIBLHOTO CJIOSI, 3aBUCUMOCTBIO paz0poca 3MeKTpopu3m-
YECKUX MMapaMeTPOB AMUTAKCUATBHBIX CIIOEB OT JAaBIICHUS B PEAKTOPE;

B) BBICOKOW TeMIIEpaTypod MpoIecca, pa3MbITUEM TPAHUIIBI pasfeia IMUTAKCHATbHBIN CIOM —
TUTACTHHA;

T') HA3KOW TeMIIEpaTypoi mpoliecca, pa3MbITHEM TPaHUIILI pa3zeia AMUTaKCHaIbHbIN CIION — Iia-
CTHUHA.

5. UeM ompeaensieTcsa 3IEMEHTHBIN COCTaB BhIpamuBaeMoro pactopa InGaAs merogom MJIO:

a) OTHOIIeHHEM NOTOKOB Ga u As;

0) oTtHomIeHueM 1motokoB In u Ga;

B) IOTOKOM aTOMOB As;

T') TOTOKOM aToMOB In.

6. Ha sTane pa3ronku npumMech pacrpeenseTcs o 3aKOHY:

a) uHTerpana GyHKIUU OINOKH,

0) mapabonuueckomy;

B) JIMHCHHOMY;

r) 3akoHy ["aycca.

7. Ha sTane 3aroHKy IpuMech paciupeaeisieTcs Mo 3aKOHY:

a) uHTerpana GyHKIUK OMHOKH;

0) mapaboINIECKOMY;

B) JINHEHHOMY;

r) 3aKoHy ["aycca.

8. Ilpu nerupoBaHUU MOTYIPOBOJHUKA P-N—TIepexo] 00pazyercs Ha TIyOnHe, T/e:

a) KOHIIEHTpAIUs BBEJICHHON MprUMecH 00JIbIlle KOHLIEHTPAIIMK UCXOIHOM TPUMECH;

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

B) KOHIIEHTpallKs BBEJCHHON MPUMECH MEHbIIIe KOHIICHTPALMU UCXOAHON MPUMECH;

') Ha IOBEPXHOCTH MOJIYNPOBOIHUKA.

9. st co3ganus 6a30BbIX 00MacTel nt+-p-n—TPaH3UCTOPOB B KAYECTBE JICTUPYIOIICH IPUMECH HUC-
MIOJIb3YETCS:

a) MBIIIBSK;

6) pocdop;

B) O0p;

) cypbMa.

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

a) 6op;

0) aTrOMUHMIA;

B) MBIIIBSIK;

r) hocdop.

11. Jlyis 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(PPY3UU MaKCUMyM KOH-
HEHTPALUU IPUMECH HAXOIUTCS:

a) Ha TIIyOMHE p-n—TIepexona; Xp-n;
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0) Ha MOBEPXHOCTH;

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

I') Ha IIyOMHE cpeaHel npoekuuu npodera Rp.

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

a) Ha TIIyOMHE p-n—TIepexona; Xp-n;

0) Ha MOBEPXHOCTH;

B) Ha TIyOMHE CpenHel nmpoeknuu mpodera Rp.

r) Ha riryoune 1/2 x_(p-n);

14. Dram pa3roHKu TPOBOAMUTCS B aTMochepe:

a) JErUpyolel IpUMeECH;

0) KuciIopoa;

B) BOJIOPO/JIa;

T') aproHa.

15. Ipu npoBeeHNH JOKAIbHOM U dYy3Un MacKOW SBISETCS:

a) GOTOpE3uCT;

0) dhoTorraboH;

B) IUICHKA JBYOKHCH KPEMHUS;

T) IJICHKA aJIIOMUHUSL.

16. B snuTakcuaibHOM MJIEHKE JOHOPHAS WM aKLIENTOPHAs IPUMECHh PACTIPENCIIICTCS:

a) 1o 3akony ["aycca;

0) paBHOMEPHO;

B) 110 3aKOHY MHTErpana (yHKIUHU OMIHOOK;

T) 1Mo mapaboIMIeCKOMY 3aKOHY.

17. dusnexkTpuueckas H30ssius eMenToB ounonsipaoit UMC obGecnieunBaer:

a) HaJeKHYIO U30JIALINIO 3JIEMEHTOB;

0) IPOCTOTY TEXHOJIOTHUH;

B) CIIOKHYIO MEXaHHUECKYI0 00pabOTKy IUIaCTHH;

T') BBEJICHUE TONOJTHUTENHHOU oniepanuu audy3uu.

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

a) OTCYTCTBYIOT IPUMECH U 3arpsSI3HEHMUS;

0) oOcecrieunBacTCs BHICOKAs TOJIBHYKHOCTh aTOMOB Ha ITOJIJIOKKE;

B) MpoOIlecC UJIET MPU HU3KOM TeMIeparype;

I') IpoIlecC UAET B CBEPXBBHICOKOM BaKyyMe.

19. Tlpu okucIeHNU KPEMHHSI B CyXOM KHUCJIOPO/IE MJIEHKA ABYOKHCH KPEMHUS TOJTydaeTcs:

a) XOpOLIETo KayecTBa,

0) ¢ OOJIBIIIOI CKOPOCTHIO;

B) IIPY HU3KOM TeMIEeparType;

T') C HU3KOH ITIOTHOCTHIO

20 B MII NC Ha TpaH3ucTOpax ¢ KaHaJlaMHd OJJHOTO THIIa IPOBOAMMOCTHU M30JIALUS JIEMEHTOB:

a) TMAJIEKTPUIECKas,

0) He TpedyeTcs;

B) KOMOMHHUPOBAHHAS,

T') 32 CUET BBEIEHUS JOMOIHUTENbHON oneparuu 1uddy3un Uis CO3AaHUS Pa3IeIUTEIbHOTO Kap-
MaHa.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
1. ®U3NKO-XMMHUYECKHE NTPOLIECCH] OYUCTKH ITOBEPXHOCTH MOUIONKEK.
2. YcnoBus NOy4€HHUs] MOHOKPUCTAIUIMYECKHX TUIEHOK.
3. Mexanu3M pocTa U KUHETHKA OKHUCIICHHSI KPEMHUS.
4. ®dusnyeckre 0CHOBBI Ipoliecca TepMuueckoil tuddysun.
5. TexHONOrHs SNUTAKCHAIILHOTO HapaIllUBaHUs IIJICHOK U 000pyIOBaHHE.
6. TexHonorust U3roToBieHUs JUPHY3HOHHBIX JIEMEHTOB
7. Texnonmoruueckuid mporuecc usroropiaenus ounossipabix UMC no snuTakcuanbHO-ITIaHAPHON
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TEXHOJIOTUU
8. Texnonmornueckuii mporecc usroropienus M/II1 C Ha koMrieMeHTapHBIX TPAaH3UCTOPAX
9. Texnomnorus nzrotorienus: ounossipaor UMC no nonumuiaHapHOM TEXHOIOTHU
10. Be16op MeTo1a mosTydeHHsI pUCYHKa HHTETPATbHBIX MHKPOCXEM
11. TexHONOrUs METAIUIM3ALUH TOITYIPOBOAHUKOBBIX UMC
12. XuMuueckoe ocaxaeHue 13 ra3oBoi ¢asbl. [1azsmMoxuMuyeckoe ocaxxIeHHeE.

13. Texuonorus usrorosneHus ounossipaoit UMC no qusineKTpruueckon N30 sIuN

14. Texnomorust u3rotopyienus oumnossipuoit UMC mo u3oriaHapHON TEXHOJIOTHN

15. Texnonorust uzrorosyienus M/II1 UMC ¢ kaHanamu 0JMHAKOBOTO TUIIA POBOJIMMOCTHU
16. Texnomorus MJID

17. Texnonorus MOC runpuaHoi 3NUTakCun

18. TTonmy4enue TerupOBaHHBIX 00IaCTEH METOAOM HOHHOTO JISTHPOBAHUS

19. OcHOBBI 30HI0BBIX HAHOTEXHOJIOT U

20. OcHOBBI IUTOTpaGUUIESCKUX METOZOB C BHICOKOM paspemniaronieil CmocoOHOCThIO

14.1.3. TeMmbl KOHTPOJILHBIX padoT
KontposnbHas padora Nel: CTpyKTyphl 31eMEHTOB MOJTyNIPOBOIHUKOBEIX IMC
B nepBoM Bompoce KOHTPOJIBbHOM paboThl CiielyeT yKa3aTh MapaMeTpbl MOUIOKKH 10 €€ MapKH-
POBKE M ONPEIEIINTh KOHLEHTPALMIO JIETHPYIOIIEH NPUMECH B IOAJIOXKKE, SMUTAKCUAIbHON IUIEHKE,
CKpPBITOM ci10€. Bo BTopom Bonpoce rpadguiecky okasarb CTPYKTypy HPEAJIOAKEHHOTO IIEMEHTA.
Bapuanr 1.
1. Yka3aTe nmapaMmeTpbl OUIOKKNA MapKH:

100 5KD3®0,1/4KOM8

200Kb15

2. IlpenctaBuTh CTPYKTYpY IMHHY — PE3UCTOPA.

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

BapuaHTbl KOHTPOJIBHOW PabOTHI IPUBEAEHBI B yueOHO-MeToAnYecKoM rocoouu (m.12.3.1).

[Tpu BBINOJIHEHUU BTOPOW KOHTPOJIBHOM paboOThI ClieAyeT PEeLIUTh JABE MEepPBbIe 3aauu, T0BEAs 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 uctoynuka npu remmneparype 1000 C 3a 40 muH.

2. OnpenenuTs NOTPemHOCTh AU((HY3MOHHOTO PE3UCTOPA 10 MOBEPXHOCTHOMY COIPOTUBIICHUIO.
Pesuctop monyuen auddysueit 6opa B kpemuuii Tuna KOd-1,0, obecnieunBaromnieit moBEpXHOCTHYIO KOH-
neHrparuo 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. Pacnpenienenue npuMecH Ha 3Tarle 3arOHKM OMMCBHIBAETCS ClIEAyHoIIel 3aBUCUMOCThIO. [loka-
3aTh Npo UM pacupeaeaeHus npumMecu, eciu Bpems auddysuu t1>t2>t3. O6bACHUTH X0 KPUBBIX.

4. Ha xaxoii rimyoune obpasyercst p — n nepexos npu audpdy3un?

Bapwanr 2.

1. ®ochop mupdynaupyer B kpemuuit mapku KJIb-10, coznaBas 061acTh ¢ HOBEPXHOCTHBIM CO-
npotusienueM 90 Om/kB. duddysus npoBogurcst npu temmneparype 1100 C. Kak u3MeHSATCS peXxUMBbI
Tuddy3uu, eciiu B IEPBOM Cllydae p — n Mepexoj MojydyeH Ha riyouHe 1 MKM, a BO BTopoM ciydae — 1,5
MKM.

2. OnpenenuTbh TEXHOJOTHMUYECKYIO MOTPEIIHOCTh CJ0S MO MOBEPXHOCTHOMY CONPOTHUBIICHHUIO,
eciau HeoOXoaumMo nostyduts cioit ¢ 180 Om/kB auddysueii 6opa B kpemuuit Tuna KO®-0,5 ¢ rmydbunoi
3ajeraHus

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 MareMaTH4ecKoe
OIHCaHUE.
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4. Kakast mpumMech UCIIOJIB3YETCSl MPH CO3JaHUU 0a30BBIX 00JacTeil OUITONSPHBIX TPAH3UCTOPOB
NMC.

Tema xoHTposibHOW paboThl Ne 3: DU3MKO-XMMHUYECKHE OCHOBBI SMHUTAKCHANBHBIX IPOIECCOB,
nporieccoB okucienus (Paznensr 5-6 pabodeii mporpamMmel).

BapuaHTbl KOHTPOJIEHOW PabOTHI MPUBEACHBI B yueOHO-MeTOAnYecKoM rocooun (m.12.3.1).

BapuaHTbl KOHTPOIBHOM paboTHI COAEpKaT MO TPU 3aJaud, KOTOpbIE CIeAyeT PELIUTh, MOITy4nB
YUCJICHHBIN OTBET C YKa3aHUEM pPa3MEpHOCTU. UeTBepThIil BOIPOC TEOPETUUYECKUH, HA KOTOPBIN CIENYET
JlaTh Pa3BEPHYThIN MUCHMEHHBIN OTBET.

Bapwuanr 1.

1. Ilnenka KpeMHMsI OcakaaeTcsl MyTeEM BOCCTAaHOBIEHMs 1 % TeTpaxiopuaa KpeMHUS B IIOTOKE
Bogopona npu temreparype 1400 K. KakoBa addexkTuBHOCTS TIpoliecca, €cii 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 CYPEMBI B TUICHKE Ha TTyOMHE 9 MKM B pe3yibTaTe aBTOJIETUPOBa-
HUSI, €CJIM 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 SMUTAKCHAIBHOMN MJICHKA KPEMHHUSI IIPH BOCCTAHOBIICHUU TET-
paxjopuaa KpeMHHs BOJIOPOJIOM TPU TOCTOSIHHON CKOPOCTH MoToKa rasza 0,5 m/c, eciiu Temreparypa pe-
akiuu cHusmwiack ¢ 1600 no 1300 K? KonuenTpanusa teTpaxyiopuga B BOAOPO-/I€ MOIIEPKUBAETCS T10-
CTOSIHHOM, YTO COOTBETCTBYET 3HAUCHUSIM OTHO-LIEHUHN XJIOpa K BOAOPOIY M KPEMHHUS K XJIOpY Ha BXOJIE B
peakTop cooT-BeTcTBeHHO 0,02 1 0,25. CuctemMa HaXOAUTCSl B PABHOBECHH.

2. KoHcranTa paBHOBECHs] OCHOBHOM pEaKIUU MOJYUYECHHs] KPEMHUS XJIOPUAHBIM METOAOM COCTaB-
aset 0,0245. OnpenenuTs AaBiI€HUS TETPAXJIOPUIA KPEMHHS U BOAOPO/A, €CIU IABICHUS MPOIYKTOB pe-
akiuu Ha Beixojzie coctaBisatoT 10,2 Tla qist kpemuust u 120 Ila ans xmopucroro Bogopona. Coaepxkanue
TeTpaxJIOpuaa KpeMHHs B noToke Bogopoaa 0,5 %.

3. Ha nomoxke 200 KO®-0,05 Bripaniena snurakcuanbHas mienka tuna 10 KJIb-0,5 co ckopo-
cteio 1 MkM/MuH. OnpeaenuTs KoHIeHTpanuio Gocdopa B IIeHKE B pe3yabTare 3P deKkTa aBTOIETHPOBa-
HUS Ha TIIyOuHe 8 MKM, eciu Temrieparypa snurakcuu 1200 °C.

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

14.1.4. Tembl OIPOCOB HA 3aHATHAX

[lenu u 3agaun kypca. TpeboBaHus K 00beMy 3HAHUM MO AMCHUILIIMHE. MUKPO- 1 HAHOTEXHOJIO-
TMM — OCHOBA COBPEMEHHOW HAHOXJEKTPOHUKU. OpraHn3alliOHHO-TEXHOJOTMYECKUE OCHOBBI IIPOU3-
BOJICTBA U3/AEIUI MUKPO- U HAHOZJIEKTPOHUKU. CIIHCOK PEKOMEHIYEMOH JINTEPATYPHI.

Bribop marepuana nomnoxek MMC. Mexanunueckas, MexaHOXUMHUYeCKas U (usndeckas odpa-
00TKa NOoT0KeK. XUMHUUECKasi, SIEKTPOXUMHUYECKasi 1 MOHHO-IUIa3MEHHAasi OUUCTKa Nou1okeK. KoHTposb
CTEIIEHU YUCTOTBHI.

[Ipoueccrr TepmoauddysnonHoro jgerupoBanus. Juddy3noHHbie Iporecchl, CTUMYIUPOBAHHBIC
BHEIIHUMH M BHYTpeHHMMHU (hakropamu. PHU3MUECKHE OCHOBBI MPOLECCOB TepMHUUECKOW Au(Py3un u
MOHHOM umIanTanuu. TexHonorust quddysun u odopynoanue. KoHTposib napaMeTpoB JernpOBaHHBIX
cioeB. Pacuet pexumoB quddysuu u quddy3noHHsix npopuieit neruposanus. [lapamerpsl, Baustonme
Ha BOCIPOM3BOJMMOCTb PE3YJbTaTOB. TEXHOJOTMYECKUE MOTPEUIHOCTH MPHU CO3AaHUU TU(PPY3HOHHBIX
oOnacteil. MonuduuupoBanue.

TepmoauHaMMKa U KHHETHKA OPUEHTUPOBAHHOTO 3apOJbILIE00pa30BaHus. MeXaHU3M SIUTAKCHH.
Mertoapl noyyeHHs AMUTAKCHATIBHBIX CTPYKTYp. ['a3oda3Hast snutakcust kpeMHus. KuHeTuka snuTakcu -
aJIbHOIO POCTAa IJICHOK MPH OCaXJI€HUHU U3 razoBoil (a3bl. PacueT ckopocTH snuTakcuu. ABTOJIETHpOBa-
HHUE NP SUTAKCUH. TEXHOJIOTUsl SMUTAKCHAIIBHOTO HApallUBaHUsS IUIEHOK U obopynoBanue. KoHtposb
[apaMeTpoB AMUTAKCHAIBHBIX IJIEHOK. ['a30¢a3Has snuTakcus U3 METaNIOOPraHUYECKUX COEIMHEHUH.
MornekynsipHO-TydeBasi SUUTAKCUsS. YCIOBUS MOMYyYeHUsSI MOHOKPUCTAJUINYECKUX MIeHOK. O6opynoBaHue
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st MJID.

Tepmuueckoe okuciieHHe KpeMHusl. MexaHu3M pocTa M KMHETHKAa OKHCIIEeHUs. MeToabl OKucie-
Husl 1 obopynoBanue. [lepepacnpenenenue JETUPYIONIMX MPUMEcel Ha TpaHuIle paszena a3 mpu OKHC-
nenun. TepMoaMHAMUKAa M KHMHETHKA MPOLECCOB XMMHYECKOTO OCaXJEHUs U3 razoBoil ¢azbl. Ou3nKo-
XUMUYECKHE OCHOBBI XMMUYECKOTO U MJIA3MOXUMUYECKOTO OCAXKJICHUS TUANEKTPUUECKUX TUIEHOK M MO-
JTUKpUcTaIaeckoro kpemans. O6opynoBanue. CBOWCTBA IJICHOK.

Beenenue B HanorexHonoruto. CoBpeMEHHbIE METOJIbl HAHOTEXHOJIOTHH. MeToabl 30HI0BOM Ha-
HOTEXHOJIOTHH.

14.1.5. Tembl HHANBUAYAJTBbHBIX 321aHUI

Tema unauBuyansHoro 3ananust Ne 1: Jluddysus npumeceii B KpeMHUA

BapuanTts! npuBenieHsl B yueOHO-MeToAnYecKkoM nocoou (1m.12.3.1).

[Tpu BeImONIHEHNHM 3a/1aHusI TpeOyeTcst 000CHOBATh BBIOOP TEXHOJIOTUH (OAHOCTAIUIHAS, ABYXCTa-
JUitHas1), U3JI0KUTh €€ OCHOBBI, YCJIOBHSI IPOBEACHUS. B COOTBETCTBUHU ¢ UCXOAHBIMH JaHHBIMU 3a/laHUs
CJIEZlyeT pacCuuTaTh peKuMbl Tudy3uu, NpopuiIn pacripeesieHUs] IPUMECH B JISTUPOBAHHBIX 00JacTsAX
Y OLIEHUTh TEXHOJOTUYECKYIO MOIPEIIHOCTh IO COMPOTUBIIEHUIO JIETUPOBAHHON 00JIaCTH.

Bapuanr 1

Onpenenuts pexumbl 1uddy3un U npoduib pacrpeneneHus npuMmecu npu auddysumn 6opa B
KpeMHuil, panee geruposanublil pochopom npu T=1200 C 3a Bpems 120 mun u umeromuit = 700 Om/kB
u

xpn= 4 Mxm. Konnearpanus noioxku 10°14 cm-3. O6nacts, terupoBannas 6opom, umeet = 200
OM/kB u mIyOMHY 3aieranus p — n nepexoaa xpn= 2,2 MkMm. PaccunTtaTth NOrpeniHOCTb CONMPOTUBICHUS
cios npu mypuHe 20 MKM U JUIHHE 1 MM.

Bapuanrt 2.

[Tpu popmupoBanun M/II-cTpykTyp ¢ kaHanamu n — THHa OpoBoguTcs AUPPy3us gocdopa, 1
IOJIyYaroT 00JIACTH C MOBEPXHOCTHBIM conpoTusienue 40 Om/-1 u xpn= 1 mMxm. [Ipumech BHeapseTCs B
U30JIMPOBAHHYIO 00JaCTh C YAEIbHBIM IIOBEPXHOCTHBEIM conportubienrneM = 700 Om/— u xpn= 6 MKM,
noiydyeHHoi npu temneparype T=1200 C 3a 3 yaca. Onpenenuts Bpems quddysuu dpocdopa, npoduisb
pacrpeneneHus MPUMECH U MOTPEUTHOCTh COMPOTUBIICHUS CJIOS ¢ HPUHON 20 MKM U ITTUHOM 30 MKM.

Tema uHAMBHYaTbHOTO 3aaHust Ne 2: DnHUTaKCUs IIICHOK KPEMHHUS

BapuanTts! npuBeneHsl B yueOHO-MeToAnYecKkoM nocoou (1m.12.3.1).

[Tpu BBIMONHEHUH BTOPOTO MHAMBUAYAIBHOTO 33JJaHUs CJelyeT BIOpaTh TEXHOJIOTHIO MOTYYESHUS
AIUTAKCUAJIBHON IJIEHKU KPEMHHUSI Ha KpeMHUEBOM mojaoxkke. C ydyeToM 3aJlaHusl pacCUUTaTh PEKUMBbI
AMUTAKCUH, TTOCTPOUTH MPO(UIL aBTOJIETUPOBAHUS U ONPENEIUTh CMEILEHHE TPAHUIIBI pa3zesia MOAI0XK-
Ka — dIUTaKCUAJIbHAS IIJICHKA.

Bapnanr 1.

Ha nomnoxke 200K3C-0,01 Boipaniena snutakcuanbhas mienka 10 Kb-0,5. Onpeaenuts pexu-
MBI STTUTAKCUU B TIPO(HUITH aBTOJIETUPOBAHUS, €CIIM CKOPOCTh MOTOKA ra3a, coaepxamiero SiCl4, 0,5 cm/c,
a Temneparypsl pocta mwieHku T21=1300K, T22=1400K u T23=1600K.

Bapnanr 2.

Ha monokpucramie kpemHus tuna KJ[b-5 noayunTs 3NUTaKCHAIBHYIO IUIEHKY C YIEJIBHBIM CO-
npotusienreM 0,5 Om*cM u TonmuHoM 5 MKM. PaccuuTarh pexxuMbl MOTYYeHUs IJIEHKU IPU TeMIepary-
pax T>=1000 K, 1200 K u 1400 K u cmemenue rpanuibl paszesa IIIEHKA — IMOAJI0XKKA B PE3yJbTaTe aBToO-
JIETUPOBAHUS.

14.1.6. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAAM, CEMUHAPAM

[Tomnoxku nonynposoanukoBsix MMC. MapkupoBka u napamerpsl noaioxek. CTpyKTypsl de-
MEHTOB.

Pacuer pexxumoB muddy3uun u npopuieit JerupoBaHus

Pacuet ToyHoCTH M3roTOBNIEHUS AU(D(PY3HOHHBIX HIEMEHTOB

Pacuet pexxuMoB razodazHoii snuTakcuu 1 npouiIelt aBToIerupoBaHHs

Pacuer pe;kxuMoB MOJIEKYIIAPHO-Ty4YEBOU SIIUTAKCUU

Pacuer pexxumoB OKHCIICHUS

Jlurorpadusi B TEXHOJIOTUU MUKPO- U HAHOZJIEKTPOHUKE
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Pacuer TexHONIOTMYECKUX PEXUMOB ISl co3aanus uzomsiuuu UMC

Pa3paboTka TUIOBBIX TEXHOJOIMUECKUX MPOLIECCOB U3rOTOBJICHHS MOTYIPOBOAHUKOBBIX MPHOO-
pos u UMC

OCHOBBI HAHOTEXHOJIOTU

14.1.7. Tembl KypcoOBBIX IPOEKTOB (pador)
1. TexHONOrUs U3rOTOBJIEHUS HHTETpaIbHON MUKpocxeMbl JCJL.
2. Texnonorus usrorosienus C na copmemennsix MOII-Tpan3ucropax.
3. ®oTouyBCcTBUTENBHBIE TPUOOPHI ¢ 3apsiioBoi ces3bto Ha M/IIT HC.
4. Texnonorus uzrorosnenus cxembl UMC TTIL
5. Texnonorus uzroronenus KMII UC tuna UJIM-HE.
6. TexHOIOorusI U3TOTOBJICHUS TPAH3UCTOPA C ABYMEPHBIM 3JIEKTPOHHBIM Ia30M.

14.2. TpeOoBaHMS K OLEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSl 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paboThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

C HapymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaTIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOIPOCHI K METOJaMH
amrmapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSTENILHBIC [IpenmymiecTBEHHO POBEPKa
00IIeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4aIOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIAM JIJIsl JIHI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHW BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA HO-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, 8 UMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOU (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopmMe AIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEOCTaBJICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

Jluiiam ¢ OTrpaHWYEeHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMpPOCHL. [Iiist Takux oOyyaromuxcsl npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT aCCUCTCHTA,

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJOB M0 JUCLUHUIUIMHE MPeIyCMaTPUBAET MpeAoCcTaBiIeHue nHpopmanuu B Gopmax, aJaarnTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HH(POPMAIINH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.

CornacoeaHa Ha noprane Ne 31296 24



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовая работа (проект)
	10.1. Темы курсовых работ (проектов)

	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Экзаменационные вопросы
	14.1.3. Темы контрольных работ
	14.1.4. Темы опросов на занятиях
	14.1.5. Темы индивидуальных заданий
	14.1.6. Вопросы для подготовки к практическим занятиям, семинарам
	14.1.7. Темы курсовых проектов (работ)

	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

