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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

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

1.2. 3agauy AUCHUILIUHBI

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

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

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

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Nunexc qucuumiunsl: 51.B.14.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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

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

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-7. Cnocoben
BBITIOJIHATH pa0OTHI IO
TEXHOJIOTHYECKON
MOATrOTOBKE
MPOU3BOACTBA
MAaTEpHAJIOB U U3IEIINI
AIEKTPOHHOW TEXHHUKHU

[TKP-7.1. 3naer
TEXHOJIOTMYECKHE OCHOBBI
IIPOM3BOJICTBA MAaTEPUAIIOB U
W3JIeIIUI DIIEKTPOHHOM
TEXHUKHU

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

IIKP-7.2. YMeeT BBHIIOJHATE
OTJIEJIbHEIEC TEXHOJIOTHYECKHE
OTIEPAIIMH 110 TTPOU3BOICTBY
MaTepHaJIOB U 31U
AJIEKTPOHHOU TEXHUKHU

yMEET BbIOMPATh ONTUMaJIbHbIE
TEXHOJOTHYECKHE MPOLIECChI, UX
MOCIIE0BATEIHLHOCTH U KOHTPOJIBHO-
M3MEpUTENIbHbIE ONepalliy AJIs TPOU3BOJICTBA
U3JIeNI MUKPO- U HAHORJIEKTPOHUKHU

IIKP-7.3. Bnaneet HaBBIKAMU
IIOCTPOEHHUS
TE€XHOJIOTMYECKUX MapLIpyTOB
W3TOTOBJICHHSI MAaTEPUAIIOB U
U3JIEeIIUHU DIIEKTPOHHON
TEXHUKHU

BJIAZICCT HABbIKAMU pCajin3alilin
COBPCMCHHBIX CII0CO00B HaHCCCHHUA,
YAAJICHUA U MOI[I/I(I)I/II_[I/IpOBaHI/I}I MaTepuajioB
Ipu CO3AaHNHn 3JICMEHTHOM 0a3bl MHKPO- U
HAHOJ3JICKTPOHUKH

[TKP-8. Cniocoben
OpraHU30BBIBAThH
METPOJIOTUYECKOTO
obecrieueHue
MIPOU3BOICTBA
MAaTEpHAJIOB U 31N
AIEKTPOHHOW TEXHUKHU

IIKP-8.1. 3HaeT OCHOBHEIE
CTaHJAPTHI 1O
METPOJIOTHYECKOMY
00€eCICUCHHIO H3ICIINI
AIEKTPOHHOU TEXHHUKHU

3HaTh (PU3UKO-XUMHUYECKUE U
TEXHOJIOTMYECKHE OCHOBBI IIPOLIECCOB
IIPOU3BOJCTBA U3JIEIUN MUKPO- U
HaHOXJIEKTPOHUKH, TUIIOBBIE
TEXHOJIOTMYECKHUE IIPOLECCHI UX
W3TOTOBJICHUS; IPUHIUIIBI OPTaHU3aLUN
0a30BbIX TEXHOJIOTMYECKHUX IIPOLIECCOB
CO3/1aHUsI KOMIIOHEHTOB MUKPO- U
HaHORJIEKTPOHUKH

[TKP-8.2. Ymeer npoBOaUTH
HU3MEPEHHs B COOTBETCTBUH CO
CTaHJapTaMHu

yMEET BbIOMPATh ONTUMaJIbHbIE
TEXHOJOTHYECKHE MPOLIECChI, UX
MOCIE0BATEIHLHOCTH U KOHTPOJIBHO-
M3MEpUTENIbHbIE ONepalliy AJIs TPOU3BOJICTBA
U3JIeIN MUKPO- U HAHORJIEKTPOHUKHU

IIKP-8.3. Bnaneet HaBbIKAaMU
paboThl HA CTAHAPTHOM
U3MEPUTEEHOM
00opyaoBaHUU

BJIAZICCT HABbIKAMU pCajin3alilin
COBPCMCHHBIX CII0CO00B HaHCCCHUA,
YAAJICHUA U MOI[I/I(I)I/II_[I/IpOBaHI/I}I MaTepuajioB
Ipu CO3AaHNHN 3JICMEHTHOM 0a3bl MHKPO- U
HAHOJ3JICKTPOHUKH
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ITKC-2. Cnocoben k [TIKC-2.3. Bnaaeer HaBbIKaMu |BJIaJie€T HABBIKAMU peaJIN3aluU
MIPUMEHEHUIO MpaKkTUYECKON paboThl Ha COBPEMEHHBIX CLIOCOOOB HAHECEHMSI,
COBPEMEHHBIX TEXHOJIOTHYECKOM yAaJIeHHs] 1 MOIU(DUIIMPOBAHUS MATEPUATIOB
TEXHOJIOTMYECKHUX 000py1I0BaHUH MIPU CO3JaHUH DJIEMEHTHOU 0a3bl MUKPO- U
IIPOLIECCOB U HaHORJIEKTPOHUKH
TEXHOJOTUYECKOI0 ITKC-2.1. 3HaeT ocHOBHOE 3HATh (PUBHKO-XUMUUYECKHE U
000py0BaHusA Ha TEXHOJIOTHYECKOE TEXHOJIOTHYECKHE OCHOBBI ITPOIIECCOB
dTarax paspaboTKy U o0opyaoBaHue Ais MPOU3BOJICTBA U3EITUN MUKPO- U
NPOU3BOJICTBA H3/CIUH | Npon3BOACTBA U3/ENUii HAaHOXJIEKTPOHUKH, TUTIOBBIE
MHUKPOSJIEKTPOHUKH U ANIEKTPOHHON TEXHUKH TEXHOJOTUYECKHUE MPOLIECCHI UX
TBEPIOTEIBHOM HW3TOTOBIICHUS, TPUHIIUITBI OPTaHU3AINN
SICKTPOHUKHU 0a30BbIX TEXHOJOTHYECKHX MPOIECCOB
CO371aHHsI KOMIIOHEHTOB MUKPO- U
HAHOB3JIEKTPOHUKH
ITKC-2.2. Ymeer yMeeT BbIOMpaTh ONTUMaJbHbIE
000CHOBBIBAThH BHIOOD TEXHOJIOTMYECKUE TIPOLIECCHI, UX
TEXHOJIOTMYECKOTr0 Mpolecca |MOoCaeA0BaTeIbHOCTA U KOHTPOJIbHO-
1 000pyIOBaHUS TSl €T0 M3MEPUTEIIbHBIE ONEePaLUU ISl IPOU3BOICTBA
peanu3auuu U3J1eNIM MUKPO- U HAHOSJIEKTPOHUKHU

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akaJeMHUeCKUX YacoB.
Pacnipenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
Bcero Cemectpsl

4acoB |6 cemecTp|7 cemecTp

Bunbl yueOHOM nesTeIbHOCTH

KonTakTHas aynuTopHasi padoTa 00y4yaromuxcs ¢ 74 56 18
npemnojasareJjieM, Bcero
JIeKk1IMOHHBIE 3aHATUSA 28 28
IIpakTHueckue 3aHATHSA 28 28
KypcoBoii nmpoekT 18 18
CamocrosiTesibHasi padoTa 00y4aOUIUXCS, B T.4. KOHTAKTHAasA 106 52 54
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasareieM, BCero
[ToaroroBka kK TECTUPOBAHUIO 11 11
Harmmcanne oT4yeTa mo mpakTHYeCKOMY 3aHATHIO (CEMUHAPY) 14 14
[ToaroToBka Kk KOHTPOJIBHOM paboTe 7 7
BrinonHeHne MHAMBUAYaIbHOTO 3a1aHUS 18 18
[ToaroToBKa K YCTHOMY OIpPOCY / COOECEeT0BAHHUIO 2 2
Harnncanue oryera o KypcoBomy IPOEKTY 52 52
[ToaroroBka K 3ammTe KypcOBOIO MPOEKTA 2 2
IHoaroroBka u craya 3K3amMeHa 36 36

OO0mas Tpy10eMKoOCTh (B 4acax) 216 144 72

OO0mas TpynoemMKkocTh (B 3.e.) 6 4 2

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH
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CtpyKkTypa IUCUMIUIMHBI MO pas3zienaM (TeMaMm) U BUJaM y4eOHOH JesTeITbHOCTH NMPUBEICHA B

tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACSATEIHHOCTH
Haspanus paznenos (Tem) ieHK’ ITpak. | Kypc. g:g ’ qaljocljr(%ez dopmupyembie
JACIIUTLTUHBI 3aH., 4| TIp. KOMIICTCHITUHT
q 9 | 2K3aMEHA)
6 cemecTp
1 BBenenue, neiau 1 3agauu 1 - - 1 2 IIKP-7, TIKP-8,
JIUCIUATIITUHBI [IKC-2
2 OU3UKO-XUMHUYECKHNE OCHOBEI 1 - - 1 2 IIKP-7, IIKP-8,
MPOLECCOB YJAJIEHUs BELIECTBA C [IKC-2
MIOBEPXHOCTHU TBEPIOM (Ppa3bl —
TTOJTIOKKH
3 Ctpykrypsl 25iemenToB UMC 1 2 - 3 6 [TKP-7, ITKP-8,
[IKC-2
4 OU3NKO-XUMUYECKHE OCHOBBI 5 8 - 10 23 IIKP-7, IIKP-8,
MIPOLECCOB MEPEPACTIPEACICHUS [IKC-2
BEIIlECTBA
5 OUBNKO-XUMHYECKIE OCHOBEI 5 6 - 11 22 IIKP-7, IIKP-8,
AIUTAKCUAIIBHBIX MTPOLECCOB [IKC-2
6 JIndJIeKTpuYEeCcKHe TIJIEHKHU B 4 2 - 7 13 IIKP-7, TIKP-8,
MoTynpoBOHUKOBBIX UMC [IKC-2
"7 OU3UKO-XUMHYECKHUE OCHOBBI 2 - - 2 4 [TKP-7, ITKP-8,
METAJUIA3ALUN [IOBEPXHOCTH CTPYKTYP [IKC-2
8 OU3HKO-XUMHYECKHE OCHOBEI 1 2 - 3 6 IIKP-7, IIKP-8,
MIPOIIECCOB TUTOrpa(UH B TEXHOIOTHH [IKC-2
MHUKPO- 1 HAHOSJIEKTPOHUKU
9 Nzomsmms snemenToB UMC 1 2 - 3 6 IIKP-7, TIKP-8,
[TIKC-2
10 TumoBble TEXHOJIOTHYECKUE 6 4 - 9 19 IIKP-7, IIKP-8,
IPOLIECCHl U3TOTOBJICHUS OUIOISPHBIX [IKC-2
u MIIT UMC
11 OcHOBBI HAHOTEXHOJIOT U 1 2 - 2 5 IIKP-7, IIKP-8,
[IKC-2
Hroro 3a cemectp |28 |28 0 52 108
7 cemecTp
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12 Ilonmyuenue 3aaHuil HA KypCOBOM |- - 18 2 20 [IKP-7, TIKP-8,

IIPOEKT [IKC-2

13 Ananu3s nuteparypsl o TeMe - - 10 28 [IKC-2

KypCOBOTO MPOEKTa

14 AHanu3 akTyaJlbHOCTH, HAYYHOU U |- - 2 20 IIKP-7, IIKP-8,

IIPaKTUYECKOU 3HAUMMOCTH [IKC-2

15 Beimonaenrne He0OXO0IUMBIX - - 14 32 IIKP-7, IIKP-8,

pacyeToB IO MPOEKTY [IKC-2

16 AHanu3 MOJy4eHHBIX pe3yJIbTaTOB |- - 4 22 [TKP-7, ITKP-8,
[IKC-2

17 BoinonHeHue rpapuuecKux - - 10 28 IIKP-7, TIKP-8,

MaTepuasioB [IKC-2

18 Odopmienne KypcoBOro nmpoekra |- - 12 30 [IKP-7, TIKP-8,
[IKC-2

Hroro 3a cemectp |0 0 18 54 72
Htoro|28 (28 18 106 [180

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIUILIMHEI (B T.4. 1O JICKIUSIM)

TpynoemkocTs
Ha3Banus paznenon Copepxanue pa3aenoB (TeM) AUCIUTITIHBI dopmupyemMblie
(TeM) TUCIMIUTAHBI (B T.4. TIO JIEKIIHSIM) (nexuMOHHbIC KOMIIETEHIINH
3aHSTHA), U
6 cemecTp
1 Beenenue, uenu u enu u 3agaum kypca. TpeboBanwus K 1 [TKP-7, I[IKP-8,
3aJa4d JUCIHUAILINHEI 00beMy 3HaHHH MO JUCIUTUIMHE. MUKpO- 1 TIKC-2
HaHOTEXHOJOTUH — OCHOBA COBPEMEHHOM
HaHOAIEKTPOHUKHU. OpraHn3alioOHHO-
TEXHOJIOTHYECKUE OCHOBBI IPOU3BOJICTBA
W3/1eJIHA MUKPO- U HAHORJIEKTPOHUKH.
Crnucok peKOMEHIlyeMOM JTUTEPaTYPhI.
Hroro 1
2 ®Ouzuko-xuMuyeckue |Bpibop marepuana momnoxex MMC. 1 ITKP-7, TIKP-8,
OCHOBBI ITPOLIECCOB Mexanuueckasi, MEXaHOXUMUYECKas U [IKC-2
yJalieHus BemecTsa ¢ | (uzmdeckast 00paboTKa MOIIOKEK.
MMOBEPXHOCTH TBEPAOU | XUMHUUYECKas, JIEKTPOXUMHUYECKAS] U HOHHO-
(a3bl — MOTOKKH IUIa3MEHHas OYMCTKa NojuiokeK. KoHTpois
CTENEHU YUCTOTHI.
Hroro 1
3 CtpyKTypHI CTpyKTypBI 2JIIEMEHTOB 1 [IKP-7, IIKC-2
anemeHToB UIMC oJIynpoBoHUKOBbIX UMC
Hroro 1
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4 OU3NKO-XUMHYECKHE
OCHOBBI ITPOIIECCOB
nepepacnpeeacHus
BEIISCTBA

[Ipoueccer TepmoudHy3nOHHOTO
nerupoBanus. uddysnonnsie mpomeccsl,
CTHMYJINPOBAaHHbIC BHEITHIMHU U
BHYTPEHHUMH (pakTopamu. Ouzndeckue
OCHOBBI TIPOLIECCOB TEPMUUECKOH uddy3un
Y UOHHOW UMIUIaHTauuu. TexXHOoIorus
mud¢y3uu 1 obopynoanue. KoHTpob
mapaMeTpoB JISTUPOBAaHHBIX ci10eB. Pacyer
pesxxumoB quddy3un u 1uddy3HOHHBIX
npoduieit neruposanus. [lapamerpsl,
BIIMSIFOIIIME HA BOCTIPOU3BOANMOCTD
pe3ysibTaToB. TexXHOIOrnYecKue
MOTPEUTHOCTH MIPU CO3/IaHUH

T Py3MOHHBIX 00IaCTEH.
MoauduuupoBaHue.

TIKP-7, TIKP-8,
TIKC-2

Hroro

5 OU3NKO-XUMHYECKHE
OCHOBBI
SIUTAKCHATBLHBIX
MIPOLIECCOB

TepMoanHaMuKa 1 KUHETUKA
OPUEHTUPOBAHHOT'O 3aPO/IbIILICO0Pa30BaHUS.
MexaHu3Mm anuTakcud. MeToasl noy4eHus
SMHUTAKCUAIBHBIX CTPYKTYp. ['a30dazHas
snuTakcus KpemHus. Kunernka
SMUTAKCUAIIBHOTO POCTA IUIEHOK MpHU
OCaXJIeHUH U3 ra3oBoil (assl. Pacuer
CKOPOCTH 3IIUTaKCUU. ABTOJIETMPOBaHUE
npu snuTakcuu. TexHomorus
ANUTAKCUAIBHOTO HapallUBaHUs IIEHOK U
obopynosanue. KonTposns mapamerpon
SMHUTAKCUAIBHBIX TIEHOK. ['a3oda3nas
SIUTAKCHUS U3 METAITIOOPTraHUYECKHUX
COCIMHEHUM. MOJEKyISApHO-TyYeBas
SIUTAKCUSA. Y CIIOBUSI IOy YECHHUS
MOHOKPHUCTAJNINYECKUX IIIIEHOK.
O6opynosanue mis MJID.

TIKP-7, TTKP-8,
MKC-2

Hroro

6 JIusnekTpudeckue
IUICHKH B
MOJTYTIPOBOTHUKOBBIX
NUMC

TepMuyeckoe okHUCICHHE KPEMHUS.
MexaHu3M pocTa U KHHETUKA OKUCIICHUS.
MeTto/1bl OKUCIIEHHS U 000PYIOBaHUE.
[lepepacnpenenenue Jerupyonmx
IpUMecei Ha TpaHuIle pa3aena a3 npu
okucieHnu. TepMoMHaMUKa U KUHETUKA
MIPOLIECCOB XUMUYECKOTO OCAXKICHUS U3
ra3oBoi (a3pl. DUBHKO-XUMHUECKHE OCHOBBI
XUMHYECKOT0 U TIa3MOXHUMHYECKOT0
OCXKICHUSI TUAIIEKTPUUECKUX TUICHOK U
MOJIMKPUCTAIITNYECKOTO KPEMHHUSI.
O6opynoBanue. CBONCTBA MJICHOK.

ITKP-7, TIKP-8,
IIKC-2

Hroro
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7 Ou3nKo-xuMuieckne |BpiOop MaTepuana MeTayuM3aul u 2 ITKP-7, TIKP-8,
OCHOBBI METAJUTM3ALIMM | TEXHOJIOTHS METAJLTU3AIMU. AHAJIN3 OTKA30B [IKC-2
MOBEPXHOCTU CTPYKTYpP |10 MeTaJuu3aui. MHOroypoBHEBas
MeTaJUTU3aLIUs.
Hroro 2
8 dusuko-xumuueckue |Kiaccuduxanus nporeccoB TuTorpapum. 1 ITKP-7, TIKP-8,
OCHOBBI ITPOLIECCOB DU3NKO-XMMHUYECKHE OCHOBBI IpoLecca [IKC-2
nutorpaduu B ¢dotonurorpaduu. [lomyuenue pucynka
TEXHOJOTHUH MUKPO- U | MHTETPATbHON CXeMbI MeToAaMHu (poTo-,
HaHORJIEKTPOHUKH PEHTTEHO- U AIIEKTPOHOIHUTOTpaduUu.
Hanonutorpadus.
Hroro 1
9 M3onsmus sneMenToB | M3omsiius 00paTHOCMEIIIEHHBIM P-Nn- 1 IIKP-7, TIKP-8,
UMC nepexoaoMm. JusnekTpuyeckast U30JIusl. [IKC-2
KomM6unnpoBanHas U301
Hroro 1
10 Tunossie Krnaccudukanus TeXHOJIOTHUECKUX 6 ITKP-7, IIKP-8,
TEXHOJIOTHYECKHE niporieccoB u3rorosienuss UMC. [IKC-2
MIPOIIECCHI TexHOJIOTHS U3TOTOBIICHUS OUITOJIIPHBIX
HA3TOTOBIICHUS HUMC. Texnonorus uzrorosnenuss MJIIT
ounomnsipueix 1 MIIT | UIMC.
UMC Hroro 6
11 OcHOBBI Beenenne B HAHOTEXHOJIOTHIO. 1 IIKP-7, IIKP-8,
HaHOTEXHOJIOTHI CoBpeMeHHbIE METO/1bl HAHOTEXHOJIOTUH. [IKC-2
Mertoabl 30HI0BOII HAHOTEXHOJIOTHU.
Hroro 1
Hroro 3a cemectp 28
7 cemecTp
12 [Nonyuenue 3ananuii | Beigava 3aganuit Ha KII. TpeboBanus - [TKP-7, ITKP-8,
Ha KypCOBOM MPOEKT COJIEPKaHUI0 U OPOPMIICHHIO KYPCOBOTO [IKC-2
MIPOCKTA.
Uroro -
13 Ananus nutepatypsl |CorinacoBaHHe CIIMCKA JIUTEPATYPHBIX - [IKC-2
10 TEME KypCOBOI'O WCTOYHUKOB U M1aHa o030pHoi yactu KII.
IIpOEKTa Hroro -
14 Ananus CornacoBaHue CIIUCKA JTUTEPATYPHBIX - [TKP-7, IIKP-8,
aKTyaJbHOCTH, HAYYHOU | ICTOYHHKOB U TuTaHa 0030pHoi yactu KII. [IKC-2
Y MPAKTUYECKOU
3HAYUMOCTH Hroro )
15 BeinosniHeHue OCHOBHBIE 3Tanbl HAITMCAHUS PACYETHOU - [TKP-7, IIKP-8,
HEOOXOUMBIX pacyeToB|4acTu. KOHCyIbTalMs 10 pacYeTHON YacTH. [IKC-2
I10 MPOEKTY Hroro -
16 Ananus [TpoBepka rpadguveckux MaTepHaioB - [TKP-7, IIKP-8,
MOJTYYCHHBIX paboThl [TIKC-2
pE3yJIbTATOB Hroro -
17 BeinonHeHue CopepxaHue Mpe3eHTalK U OArOTOBKA - [TIKP-7, TIKP-8,
rpaduIecKux JOKJIaja. [KC-2
MaTepuasioB Utoro -
8
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18 Odopmnenue 3amuTa KypcoBOro poeKTa. - ITKP-7, TIKP-8,
KypCOBOT'O IIPOEKTa [IKC-2
Hroro -
Hroro 3a cemectp -
Hroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE NPAaKTUYECKUX 3aHITHH (CEMUHAPOB)
HazBanust paznenos (tem) HanmenoBanue npaktudeckux | Tpynoemkocts, | Popmupyemblie
JIACHUTLTUHBI 3aHATUHN (CEMUHAPOB) q KOMITETCHIINH
6 cemecTp
3 CTpyKTypBbI 2JIEMEHTOB IToanoXKHM MOIyIPOBOIHUKOBBIX 2 [1IKP-7, IIKP-8,
NMC NMC. MapkupoBKa 1 mapaMeTpbl ITIKC-2
noasioxkeK. CTpyKTypbl
JJIEMEHTOB.
Uroro 2
4 OU3NKO-XUMUYECKHE Pacuer pexxumon nuddysuu u 6 [TKP-7, ITKP-8,
OCHOBBI ITPOIIECCOB npod e IerupoBaHUs [IKC-2
nepepacnpeacaCcHus Pacuer TOUHOCTH M3TrOTOBIECHUS 2 [TKP-7, TIKP-8,
BEIICCTBA TP PY3MOHHBIX IIEMEHTOB ITIKC-2
Htoro 8
5 OU3UKO-XUMUYECKUE Pacuet pexxumoB razodasznoit 4 [TKP-7, IIKP-8,
OCHOBBI AITUTAKCUATIBHBIX SIIUTAKCUH U Tpoduiieit [IKC-2
MIPOLIECCOB aBTOJIETUPOBAHUS
Pacuer pe:xMMOB MOJIEKYISAPHO- 2 ITKP-7, TIKP-8,
JIy4€BOU JIIUTAKCUU ITIKC-2
Utoro 6
6 JlussiekTpudeckue ieHk |Pacuer pekuMOB OKUCICHUS 2 [TKP-7, IIKP-8,
B MOJynpoBOAHUKOBBIX UMC [IKC-2
Uroro 2
8 OU3NKO-XUMUYECKUE Jlutrorpadus B TEXHOJIOTHH 2 [IKP-7, TIKP-8,
OCHOBBI ITPOLIECCOB MHKPO- U HAHOJJIEKTPOHUKE [IKC-2
auTorpaduu B TEXHOJIOTHUU
MI/IKp(E)- I(f HAHO3JIEKTPOHUKH Hroro 2
9 N3omsmums smemenToB UMC | PacdueT TeXHOJIOTHYSCKHX 2 IIKP-7, TIKP-8,
PEKUMOB JJIsl CO3JaHUS N30SI IIKC-2
UMC
Uroro 2
10 TunoBsle PazpaboTrka THIIOBBIX 4 TIKP-7, IIKP-8,
TEXHOJIOTMYECKHE MPOLIECCHl | TEXHOJIOTMYECKUX MPOLIECCOB [IKC-2
W3TOTOBJICHHSI OUTIONIIPHBIX | | M3TOTOBJICHUS
MAIT UMC MOJTYTIPOBOTHUKOBBIX TPUOOPOB U
nMC
Hroro 4
11 OcHOBBI HaHOTEXHOJIOTUH |OCHOBBI HAHOTEXHOJIOTUH 2 IIKP-7, IIKP-8,
[IKC-2
Uroro 2
Hroro 3a cemectp 28
9
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Hroro 28

5.4. JlabopaTopHbIe 3aHATHS
He npeaycmoTpeHo yueOHBIM MIJIaHOM
5.5. KypcoBoii npoekT

ConepxaHue, TpyJOEMKOCTh KOHTAKTHOW ayIUTOPHOU pabOThl U (popMUpYyeMble KOMIETEHIUHU B
pamMKax BBITIOJIHEHHUSI KyPCOBOTO MPOEKTA MPEeJICTaBICHbI B Ta0muiie 5.5.
Ta6ymma 5.5 — CoaepkaHue KOHTAKTHOM ayJTUTOPHOH pabOThI U €€ TPYI0EMKOCTh

N N dopmupyemble
Copep:xaHre KOHTAKTHOM ayAUTOPHOI paObOThI TpyaoeMkocTs, 4
KOMIIETEHIINH
7 cemecTp
Brimaua 3ananwii Ha KI1. TpeGoBanwust k copepkaHUIO 2 [TKP-7, ITIKC-2
1 0(pOPMITEHHIO KYPCOBOTO TIPOCKTA.
CornacoBaHue CIUCKA JUTEPATYPHBIX UICTOUHUKOB U 2 [TKP-7, [TIKC-2
maHa o63opHoit yactu KII.
OcHOBHBIE 3TaIlbl HAMCAHUS PACUETHON YACTH. 4 [IKP-7, IIKP-8, IIKC-2
KoHcynbTanus no pacyeTHOM yacTu.
[TpoBepka rpadudeckux MaTepruaioB paboThI 2 [IKP-7, TIKP-8, I[IKC-2
ConeprkaHue IPE3eHTAIMU U MOJAr0TOBKA JIOKJIA1a. 2 IIKP-7, TIKP-8, ITIKC-2
3ammra KypcoBOro mpoeKTa 6 [IKP-7, ITKP-8, TIKC-2
Hroro 3a cemectp 18
Hroro 18

[IpuMmepHas TeMaTKa KypCOBBIX IIPOEKTOB:

. TexHOJ0rus U3roTOBJIEHUS UHTETpasIbHON MUKpocxeMbl DCJI

Texnonorust usrorosieHus: UC nva copmemenasix MOII-Tpan3ucropax
®oTOUyBCTBUTENIbHBIE IPUOOPHI C 3apsiioBoit cBsi3bi0 Ha MJIIT IC
Texnonorus usrorosnenus cxembl UMC TTJI

Texnonorust uzrorosnenus KMJIIT MC tuna NJIN-HE

TexHOI0rnus U3rOTOBJIEHUS TPAH3UCTOPA C IBYMEPHBIM 3JIEKTPOHHBIM [a30M

SRV NSRS

5.6. CamocTosiTesibHass paboTa

Bunbl camoctosATensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMble KOMIIETCHIIMH MPECTaBICHBI B
tadiuue 5.6.
Tabyumma 5.6 — Busibl caMocTOsATeIbHON pabOThI, TPYJI0EMKOCTh U (HOPMHUPYEMbIE KOMITETEHIIUH

Bunnl
HaszBanus pasznenos . | Tpynoemkocts, | @opmMupyembie
CaMOCTOATENLHOM DopMBI KOHTPOJIS
(TemM) MTUCIMTIUTUHBI q KOMIIETEHIINU
paboThl
6 cemecTp
1 BBenenue, 11eJ11 1 ITonroroBka K 1 IIKP-7, IIKP-8, TectupoBanue
3a7]a4u JUCUUIUIMHBL | TECTUPOBAHMIO [IKC-2
Hroro 1
2 dusuko-xumuueckue |Iloaroroeska k 1 IIKP-7, TIKP-8, TectupoBanue
OCHOBBI ITPOLIECCOB TECTUPOBAHUIO [IKC-2
yAaJIeHHs] BEIIECTBA C
[IOBEPXHOCTU TBEPAOU Hroro 1
(ba3bl — MOIOKKHU
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3 CTpyKTypHI Hanucanwne otuera no 1 [TKP-7, I[IKP-8, Otyet no
snemenToB UMC MPAKTUYECKOMY IIKC-2 MPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemunapy)
TToaroroBka x 1 IIKP-7, TIKC-2 TectupoBanue
TECTUPOBAHUIO
[Togroroska k 1 [IKP-7, IIKC-2 KoHnTponbsHas
KOHTPOJIBHOHU paboTe paborta
Htoro 3
4 dusnko-xumudyeckue |Hamucanue ordera 1mo 2 IIKP-7, IIKP-8, OrtueT 1o
OCHOBBI ITPOIIECCOB MPaKTUYECKOMY IIKC-2 MPAKTUYECKOMY
nepepacnpeeaecHus 3aHATHUIO (CEMUHAPY) 3aHSATHIO
BEIIIeCTBA (cemunapy)
IloaroroBka k 1 IIKP-7, IIKP-8, TectupoBanue
TECTUPOBAHUIO I[IKC-2
IloaroroBka k 1 IIKP-7, IIKP-8, KonTposibHas
KOHTPOJIBHOH pabote I[IKC-2 pabora
Brinonnenue 6 [TKP-7, I[IKP-8, | MuauBuayaibHOE
WHIUBUYaTbHOTO TIKC-2 3aJaHue
3aJaHus
Hroro 10
5 dm3uko-xumudeckue |Hammcanne ordyera mo 3 IIKP-7, IIKP-8, OTyer no
OCHOBBI MPAKTUYECKOMY IIKC-2 MPAKTUYECKOMY
3MUTAKCHUATBLHBIX 3aHATHUIO (CEMUHAPY) 3aHATHIO
MPOIIECCOB (cemunapy)
IloaroroBka k 1 IIKP-7, TIKP-8, TectupoBanue
TECTUPOBAHUIO IIKC-2
IloaroroBka k 1 IIKP-7, IIKP-8, Kontponbhas
KOHTPOJIBHOU paboTe [IKC-2 paborta
Brinonnenue 6 [TIKP-7, [IKP-8, | NuauBuayaibHOe
VH]IUBUYaJIbHOTO [IKC-2 3aJlaHue
3aJJaHUs
Htoro 11
6 [dusnexrpuueckue Hanmncanue otyera no 4 [TKP-7, ITKP-8, Otuer no
TJICHKY B MPAKTUYECKOMY [IKC-2 MIPAKTUYECKOMY
MOJYTPOBOTHUKOBBIX  |3aHATUIO (CEMUHAPY) 3aHITUIO
NMC (cemunapy)
IToarororka k 1 ITKP-7, ITKP-8, TectupoBanue
TECTUPOBAHUIO [IKC-2
IloaroroBka k 1 IIKP-7, TIKP-8, KontponbsHas
KOHTPOJIBHOU paboTe [TIKC-2 paborta
IToaroroBka k 1 [TIKP-7, ITKP-8, | VYcrHBI onpoc /
yCTHOMY ompocy / [IKC-2 cobecenoBaHue
coOeceI0BaHMIO
Hroro 7
11
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7 Om3nko-xummudeckue |IloaroroBka x 1 IIKP-7, IIKP-8, KonTposibHas
OCHOBBI METAJUTU3AIMH | KOHTPOJIBHOH paboTe [IKC-2 pabora
MOBCPXHOCTH CTPYKTYD |[IoaAroToBKa K 1 IIKP-7, IIKP-8, TectupoBanue
TECTUPOBAHUIO IIKC-2
Hroro 2
8 dusnko-xumuuyeckue |Hamucanue oryera mo 1 IIKP-7, IIKP-8, OTyer no
OCHOBBI ITPOIIECCOB MPAKTUYECKOMY IIKC-2 MPAKTUYECKOMY
nutorpaduu B 3aHATHUIO (CEMUHAPY) 3aHATHIO
TEXHOJIOTUU MUKPO- U (cemunapy)
HAaHOJJICKTPOHUKH IloaroroBka k 1 IIKP-7, IIKP-8, TectupoBanue
TECTUPOBAHUIO IIKC-2
IloaroroBka k 1 IIKP-7, TIKP-8, YcTHbIN ompoc /
yCTHOMY ompocy / IIKC-2 cobecenoBaHue
coOeceI0BaHMIO
Htoro 3
9 N3onsauums sneMmenToB | Hanmmcanue otyera mo 1 IIKP-7, IIKP-8, OrtueT 1o
NMC MPaKTUYECKOMY IIKC-2 MPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHSATHIO
(cemunHapy)
IloaroroBka k 1 [IKP-7, IIKP-8, TectupoBanue
TECTUPOBAHUIO [IKC-2
IloaroroBka k 1 IIKP-7, IIKP-8, KonTposibHas
KOHTPOJIBHOH padoTte [IKC-2 pabora
Htoro 3
10 TumoBsie Hanucanue oTuera 1o 1 [IKP-7, IIKP-8, OrtueT 1o
TEXHOJIOTHYCCKHUE MPAaKTUYECKOMY [IKC-2 MPAKTHIECKOMY
MPOLIECCHI 3aHATHIO (CEMUHApPY) 3aHSATHIO
U3TOTOBJICHUS (cemunapy)
ounomnspubix u MM | TToxroroBka x 1 IIKP-7, IIKP-8, TectupoBanue
UMC TECTUPOBAHUIO IIKC-2
IloaroroBka k 1 IIKP-7, TIKP-8, KontponbsHas
KOHTPOJIBHOU paboTe [IKC-2 paborta
Brinmonnenue 6 [IKP-7, [IKP-8, | NuauBuayanbHOe
WHJIMBUYaTbHOTO TIIKC-2 3aJaHue
3aJaHus
Htoro 9
11 OcHoBBI Hanucanne otuera no 1 [TKP-7, ITKP-8, Ortuer o
HaHOTEXHOJIOTHI MPaKTUYECKOMY [IKC-2 MPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemunHapy)
IToaroroBka k 1 [TKP-7, IIKP-8, TectupoBanue
TECTUPOBAHUIO [IKC-2
Hroro 2
Hroro 3a cemectp 52
IloaroToBka u cgada 36 DK3aMeH
9K3aMeEHa
7 cemecTp
12
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12 Ionyuenue 3ananuii | Hanucanue otuera no 2 [IKP-8, IIKC-2 | KypcoBoil npoexT,
Ha KypCOBOM MIPOEKT  |KypCOBOMY IIPOEKTY Oruer no
KypCOBOMY IPOEKTY
Hroro 2
13 Ananus nutepatypsl | Hanucanue otuera no 10 [IKC-2 KypcoBoii npoexkT,
10 TEME KypCOBOTO KypCOBOMY IIPOEKTY Otuer no
IIPOEKTa KypCOBOMY IIPOEKTY
Utoro 10
14 Ananus Hanucanne otuera no 2 ITKP-7, I[IKP-8, | KypcoBoii npoexT,
aKTyaJIbHOCTH, KypCOBOMY MPOEKTY [IKC-2 Ortuer o
Hay4YHOH U KypCOBOMY ITPOEKTY
MPaKTUYECKOU
3HAYUMOCTHU Hroro 2
15 Beimmonnenue Hanucanue oryera no 14 ITIKP-7, IIKP-8, | KypcoBoii mpoekT,
HEOOXOTUMBIX KypCOBOMY IPOEKTY [IKC-2 Otyet no
pacyeToB MO IPOEKTY KypCOBOMY IIPOEKTY
Hroro 14
16 Ananus Hanucanne otuera no 4 [TKP-7, I[IKP-8, | KypcoBoii npoexT,
MOJTYy4YEeHHBIX KypCOBOMY MPOEKTY [IKC-2 Ortuer o
pe3yIbTaToB KypCOBOMY ITPOEKTY
Uroro 4
17 BeinonHeHue Hanmcanue oryera no 10 ITIKP-7, TIKP-8, | KypcoBoii mpoekT,
rpaduIecKux KYpPCOBOMY MPOEKTY [IKC-2 Otyet no
MaTepUajoB KypCOBOMY IIPOEKTY
Hroro 10
18 Odopmnenue [Toaroroska k 3amure 2 ITIKP-7, IIKP-8, | 3amura KypcoBOro
KYpCOBOI'O IIPOEKTa KypCOBOT'O IIPOEKTa [IKC-2 IIPOEKTa
Hanmcanue oryera no 10 ITIKP-7, TIKP-8, | KypcoBoii mpoekT,
KypPCOBOMY IIPOEKTY [IKC-2 Otuer no
KypCOBOMY IPOEKTY
Hroro 12
Hroro 3a cemectp 54
Hroro 142

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunsl yueOHoi
dopmMmupyemebie JEeATEeIIbHOCTH
@OpMBI KOHTPOJISA
komnereHIMH | Jlek. | IIpak. | Kypc. | Cam.
3aH. | 3aH. mp. | pao.
ITKP-7 + + + + |3ammTa KypcoBoro npoekra, anusuyansHoe

3ajanue, KontponbHas pabota, Y cTHBIH onpoc /
cobecenoBanue, OTYET MO KypCOBOMY IPOEKTY,
Kypcosoii npoekt, TectupoBanue, Jk3ameH, OTuer
10 IPAKTUYECKOMY 3aHATHUIO (CEMUHApPY)
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ITKP-8 +

3amuTa KypcoBoro npoekra, UnausuayanbHoe
3amanue, KonrponsHas pabora, Y CTHEIH ompoc /
cobecenoBanue, OTYET IO KypCOBOMY IPOEKTY,
KypcoBoii npoext, TectupoBanue, Jxk3ameH, OTuer
10 PAKTUYECKOMY 3aHATHUIO (CEMHUHApPY)

ITIKC-2 +

3amuTa KypcoBoro npoekra, UnauBuyansHoe
3ananne, KontponbHas padota, Y cTHBIN onpoc /
cobecenoBanue, OTUET IO KypcOBOMY MPOEKTY,
KypcoBoii npoekt, TectupoBanue, Ik3ameH, OTuer
10 MPAKTUYECKOMY 3aHATHIO (CEMHHAPY)

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

BbannbHble onieHKH U1t POpPM KOHTPOJISt IPECTABICHbI B Ta0uie 6.1.
Tab6nuua 6.1 — bambHbIEe OLIEHKH

. . MakcumanbHbIi
MaxkcumanbHbIN MaxkcumanbHbIN
6amn 3a mepuon | Beero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | ©6amn 3a mepuoj
mexnay 2KT u Ha CEeMecCTp
Hayana cemectpa | mexay KT u 2KT
KOHEI] ceMecTpa
6 cemecTp
NupuBuyansHOE 3a1aHUE 8 8 8 24
KoHTtposnbHas padota 5 10 10 25
YcTHblit onpoc / 1 1 1 3
cobecenoBaHue
TecTtupoBanue 0 0 6 6
OT4er 1o NpaKTUYECKOMY 4 4 4 12
3aHATHUIO (CEMUHAPY)
OK3aMeH 30
Htoro Makcumym 3a nepuos 18 23 29 100
Hapacratomum utorom 18 41 70 100
bannbHbIe OLIEHKH JUIsl KYpCOBOI'O IPOEKTa MpeicTaBieHbl B Tabuie 6.1.1.
Tabauna 6.1.1 — banibHble OLEHKHU JJIsi KYPCOBOTO MPOEKTa
. . | MakcuManbHBINH Ot
MakcuManbHbIN MaxkcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
DOopMBI KOHTPOJIA 6amn Ha 1-yro KT ¢ 0asu1 3a mepuos
2KT u Ha koHel CEMECTP
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
7 cemecTp
Ot4er o KypcoBoMy 20 40 40 100
MIPOEKTY
HToro MmakcumyM 3a 20 40 40 100
epHoL
Hapacratomum utorom 20 60 100 100
6.2. IlepecueT 0a/1710B B OLIEHKH 32 TEKYIIH KOHTPOJIb
[lepecueT 6amIOB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Tabmuia 6.2 — Ilepecuer 6aI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb
banner Ha naTy TEKymero KOHTPOJIS Onenka
> 90% ot MakcuMaibHOI cymMMbl OamioB Ha faty TK 5
14
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Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK 3

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0aJIOB B TPAJUIIMOHHYIO U MEXTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLICHKY
HroroBas cymma 6ainios,
Onenka YYMTBIBAET YCIEUTHO CIaHHBIN Onenka (ECTS)
HK3aMEeH
5 (0TIMYHO) (3a4TEHO) 90—-100 A (0TIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBopuTenbHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpenctBeHHO)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCKOe U HH(OPMaLlHOHHOE o0ecrieYeHue M CUMIIJIMHbI
7.1. OcHoBHas1 JUTEpaTYpa

1. TIporecchl MUKpPO- M1 HAHOTEXHOJIOTHH : yueOHoe mocoodue mist By3oB / T. WM. Jlanununa [u ap.] ;
denepadbHOEC areHTCTBO MO 00pa3oBaHWIO, TOMCKHH TOCYyJapCTBEHHBIH YHHBEPCUTET CHUCTEM
yrpasiieHus U paanodeKTpoHuku (Tomck). - Tomck : TYCVYP, 2005. - 316 c¢. (Hanu4ue B OMOIMOTEKE
TYCVYP - 103 5k3.).

2. OGopyaoBaHue JIJIsl CO3AAHMSI M UCCIIEJOBAaHUS CBOMCTB 00BEKTOB HAaHORJIEKTPOHUKHU: Y4eOHOe
nocodbue / M. A. Uucroenosa, T. M. Jlanwnmuna - 2011. 98 c. [DnexTpoHHBIH pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/547.

3. IIporecchl MUKPO- U HAaHOTEXHOJIOTHH : yueOHoe mocobue / K. M. CmupHoBa ; denepanbHoe
areHTCTBO MO 00pa3oBaHHIO0, TOMCKUM rocyaapCTBEHHBI YHHUBEPCHTET CHCTEM YyHpaBICHUS U
panuosnexkTponuku, Kadenpa dusnueckoit anexkrponuku. - Tomck : TYCVYP, 2007. - 183 c. (nanuuue B
ouobmmorexke TYCVYP - 51 3k3.).

7.2. lonoTHUTEIbHAS JTUTEPATyPa

1. BBegenue B mpoIecchl HHTETPATbHBIX MUKPO- U HAHOTEXHOJOTUH [] : yueOHOe mocodue s
By30B: B 2 T. / pen. FO. H. Kopkumixko. - (Hanorexnonorun). T. 2 : Texnonornueckue acnekTsl. - M. :
BMHOM. JlaGopatopus 3nanmii , 2011. - 252 ¢. (manmuune B 6ubmmoreke TYCVYP - 45 5k3.).

2. BBeznenue B mpoIecChl MHTETPAIBHBIX MUKPO- U HaHOTexHonorui [Tekcr] : yueOHoe mocodue
nnsg By3oB: B 2 1. / pea. 0. H. Kopkumko. - M. : BUHOM. Jlabopatopus 3nanuii, 2010 - . -
(Hanorexunomnoruu). - ISBN 978-5-9963-0341-0. T. 1 : ®U3UKO-XUMHYECKUE OCHOBBI TEXHOJOTHHU
mukpoanektponuku / F0. JI. Yuctsikos, FO. I1. Paitrnosa. - M. : BUHOM. Jlabopartopust 3nanuii, 2010. -
392 c. (manuune B 6ubmuoreke TYCVYP - 45 3k3.).

3. Mukposnektponuka: IIpoekTupoBanue, BHIBI MHKpOCXeM, (QYHKIHOHAJIbHASA
MHUKPO3JIEKTPOHHUKA : Y4ueOHoe mocobue s By3oB / Ban EpumoBuu Edumon, MBan SAxoBneBuu
Kossips, FO.U. I'opOyHOB. - 2-¢ u3n., nepepad. u nom. - M. : Beicmas mkona, 1987. - 416 c. (nanuuue B
ouommorexke TYCVYP - 34 3k3.).

7.3. YuyeOHO-MeTOANYECKUE MOCOOUA

7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MOCOOHSI
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1. IIpouecchl MUKpPO- U HAHOTEXHOJIOTUU : Y4eOHO-METOAUYECKOEe MocoOue Mo ayAUTOPHBIM
MPaKTHYECKUM 3aHSATHUIM M CaMOCTOATEIbHOW paboTe A CTYIEHTOB crenuanbHoctu 210104
"MuKposIeKTpOHUKA B TBepaoTenbHas anmekTporuka" / K. M. CmupHoBa ; denepaibHOE areHTCTBO 1O
oOpa3oBanuio, ToMckuil rocygapCcTBEHHbI YHUBEPCUTET CUCTEM YINPABICHHUS U PAJUO3ICKTPOHUKH,
Kadenpa dusnyeckoii snekrponuku. - Tomck : TYCVYP, 2007. - 53 c¢. (Hanuuue B 6ubauorexke TYCVYP -
47 5K3.).

2. Tlpouecchl MUKpPO- U HAHO-TEXHOJOTHH : Y4eOHO-METOJUYECKOE MOCOOUE MO BBHINOIHEHHUIO
KypCOBOT'O MpOeKTa sl CTyleHTOB cnenuanibHocTh 210104 "Mukpo3neKTpoHMKa U TBEpAOTEIbHAs
anektpoHuka" / K. M. CmupnoBa ; ®denepaibHOE areHTCTBO MO 00Opa3oBaHUIO, TOMCKHH
roCyJlapCTBEHHbI YHMBEPCUTET CHCTEM ymnpaBieHus u paauosnexkrpoHuku (Tomck), Kadenpa
dbuzmaeckoit rnekTpoHuk. - Tomck : TYCVYP, 2006. - 21 c. (manuune B 6ubnmoreke TYCVYP - 30 3k3.).

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00ydaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM X 3[J0POBbS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPy, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMI
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHas aynuTopus: yueOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayJIUTOpHUS JIJISl TPOBENICHUS 3aHATHII CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KYpCOBOT'O MPOESKTUPOBAHUS
(BBIMOTHEHUS KYPCOBBIX paboOT), MOMEIIEHUE IJs MPOBEACHUS T'PYNIOBBIX U HWHIMUBHUAYaTbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOYHON aTTecTaluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 222 ayg.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Kommnerotep Intel(R) Core (TM)2 CPU;

- IIpoekTop Beng;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.3. MartepuabHO-TeXHHYECKOe H MPOrpaMMHoe odecriedeHue A1l KypcoBOro NpoeKTa

VYueOHast aymuTopHst: yueOHast ay TMTOPHSI [UTS TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
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ayJIMTOpHUS JIUIsl IPOBEICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIICHHE /111 KypCOBOI'O MPOEKTUPOBAHUS
(BBIMONIHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJisg MPOBEACHUS T'PYNIOBBIX U MHIMBUAYaJTbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 222 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- Komnrerorep Intel(R) Core (TM)2 CPU;

- [TpoexTop Beng;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- Google Chrome;

- LibreOffice;

- Microsoft Windows XP;

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJIB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYUCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
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U MPOMEKYTOYHOI aTTecTaluu

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

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 BBenenue, neiau 1 3agauu [IKP-7, IIKP-8, |TectupoBanue [IpumepHsIil nEpeYEHb
NUCHUNJINHEBI TIKC-2 TECTOBBIX 3aJaHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 ®usuko-xumuueckue ocHoBbl |[IKP-7, IIKP-8, |TectupoBanue [IpuMepHbIii TEpeUeHb
nporneccoB yaanenus Beniectpa |[IKC-2 TECTOBBIX 3aJaHUN
C IIOBEPXHOCTH TBEPOii hasbl — OK3aMeH [Iepeyens sK3aMeHaMOHHBIX
MO/JIOKKHU BOIIPOCOB
3 Crpykrypsl anementoB UMC |IIKP-7, [IKP-8, |Kontponbhas [IpumepHBIil nepeueHb
[IKC-2 pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer o TeMbl NpakKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
4 ®usuko-xummnueckue ocHosbl |[IKP-7, IIKP-8, |MunuBuayansHoe |IIpumepHslil nepedeHb
npoueccos nepepactpenenenus |I[IKC-2 3aJaHue BApUAHTOB MHIUBUIyaIbHBIX
BELIECTBA 3a1aHUI
KoHntpoinbHas [IpuMepHBIil nepeyeHb
pabota BapHAHTOB (3a1aHUIA)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
Otuer 1o TeMbl NPaKTUYECKUX 3aHATHN
IPAKTUYECKOMY
3aHITHIO
(cemuHapy)
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5 ®uzuko-xumuueckue ocHoBbl |IIKP-7, [IKP-8, |WMuauBunyansHoe |[IpumepHslil nepedeHb
AIUTAKCUAJIBHBIX IPOLIECCOB [IKC-2 3a/laHue BAapUAHTOB WHIUBUTyATHbHBIX
3a1aHUI
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
6 dusnextpuueckue mwienku B |IIKP-7, IIKP-8, |KonrtposnbHas [IpumepHsIil nEpEYEHD
nostynpoBoiHUKOBBIX UMC [IKC-2 pabota BApUAHTOB (3aJaHUi)
KOHTPOJIbHBIX padoT
YcTHblit onpoc / [IpumepHBIil nepeueHb
cobeceoBaHne BOIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer o TeMbl NpaKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)
7 ®uzuko-xumuyeckue ocHoBbl |ITIKP-7, IIKP-8, |KoHTpoabHas [IpumepHBIil nEepedyeHb
METAJUTU3AlUA TTOBEPXHOCTH [IKC-2 pabora BapUaHTOB (3aJaHui)
CTPYKTYp KOHTPOJIbHBIX paboT
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB
8 dusuko-xumudeckue ocHoBsl |[IKP-7, [IKP-8, |YcrtHbIil ompoc / [IpumepHsIil nEpeYEHb
IPOLIECCOB JUTOrpapuu B [IKC-2 cobecenoBaHue BOITPOCOB JIJIs1 YCTHOTO
TEXHOJIOTUU MUKPO- U ompoca / codbece10BaHUs
HaHO3JICKTPOHHKH TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
Oruer o TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
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9 NM3omsaus anementoB UMC  |TIKP-7, [IKP-8, |KontponbHas [IpumepHBIil nepeyeHb
[TIKC-2 pabora BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
MIPaKTUYECKOMY
3aHSTHUIO
(cemunapy)
10 Tunossie TexHonoruyeckue |IIKP-7, IIKP-8, |MunuBuayansHoe |[IpuMepHblil mepedyeHb
MIPOLIECCHI U3TOTOBIICHUS [IKC-2 3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
ounonsapusix 1 MAIT UMC 3aJaHUN
Kounrtponbnas [IpumepHsIil nEpEYEHD
pabota BApUAHTOB (3aJaHUi)
KOHTPOJBHBIX padbOT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
Oruer 1o TeMbl IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
11 OcHOBBI HAHOTEXHOJIOT Ut [IKP-7, I[IKP-8, |TectupoBanue [TIpumepHsIil nEpeyeHb
[IKC-2 TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaMOHHBIX
BOITPOCOB
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
12 Tlony4yenue 3aganuii Ha [TIKP-7, I[IKP-8, |Otuet no [IpumMepHbIi IEpedeHb
KYpCOBOM MPOEKT [IKC-2 KYpCOBOMY TEMaTUK KyPCOBBIX MPOEKTOB
IIPOEKTY
13 Ananu3z nutepatypsl o teme | [IKC-2 Ortuer o [IpumepHsIil nEpEUYEHD
KYpCOBOT'O MPOEKTa KYpPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOCKTY
14 AHanu3 aKTyaJbHOCTH, [IKP-7, [IKP-8, |OTt4eT mo [IpumepHBIil nEpeyYeHb
Hay4YHOU U IPaKTUYECKOU [IKC-2 KypCOBOMY TEMaTUK KyPCOBBIX IIPOEKTOB
3HAYUMOCTHU MIPOCKTY
15 Beimmonnenne HeoOxoaumeix |I1IKP-7, [TIKP-8, |Otuer no [IpumepHbIil nepeyeHb
pacyeToB MO MPOEKTY [IKC-2 KYpCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOEKTY
16 AHanu3 MoJay4YeHHbIX [IKP-7, I[IKP-8, |OTt4eT mo [IpumepHsIil nEpeYEHb
pe3yJIbTaTOB [IKC-2 KypCOBOMY TEMaTUK KyPCOBBIX POEKTOB
MIPOCKTY
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17 Beimonnenue rpapuueckux |I1IKP-7, [IKP-8, |Otuer no [IpumepHsIil nEpeyeHb

MaTepHuaioB [IKC-2 KypCOBOMY TEMATHK KyPCOBBIX IIPOEKTOB
IIPOEKTY

18 OdopmieHue KypcoBoro [TKP-7, I[IKP-8, |3amura kypcoBoro |IIpumepHbIii nepeyeHb

MPOEKTA [IKC-2 MPOEKTA BOIIPOCOB JIJIs1 3aIUThI

KYpPCOBOT'O MPOEKTA

Oruer 1o IIpuMepHBIil IepeyeHb
KypCOBOMY TEMATHK KypCOBBIX IIPOEKTOB
IIPOEKTY

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MIpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o o0mue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CUCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0auioB | mpoOaemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
poOeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (OTIUYHO) >90% ot c(hopMHUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C(hOPMHPOBAHHOCTH KOMITCTCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUH

Ouenka dopMynrpoBKa TPeOOBAHUM K CTETICHH KOMIIETEHIIUN

2 He nmeeT HeoOX0AMMBIX MpEACTaBICHUI O MPOBEPSEMOM MaTepuae
(Hey1OBJIETBOPHUTEIBHO) | MIIH
3HaTh Ha ypOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIE NPU3HAKU UM TEPMUHBI H3y4aeMOr0 3JIEMEHTa COACP KaHuUs, UX
OTHECEHHOCTb K OIPE/IeJICHHON HayKe, OTpaciay Wik 00beKTaM, y3HaeT B
TEKCTaX, U300paXKEHUAX WIM CXEMaX U 3HAeT, K KAKUM MCTOYHUKAM HY>KHO
oOpamiarbes A 0oJiee 1eTaabHOr0 €ro YCBOSHHUS.

CornacoBaHa Ha noptane Ne 53946 21



3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT

(YZIOBIIETBOPUTENBHO) |M3YUEHHBIHN 3JIEMEHT COIEP KAHUSI PEIPOAYKTUBHO: IIPOU3BOIBHO

BOCIPOU3BOJUT CBOM 3HAHMS YCTHO, MUCbMEHHO WJIH B JEMOHCTPUPYEMBIX
NENCTBUIX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT

H3yquHLIﬁ 9JICMCHT COACPIKAHUSA CUCTCMHO, IPOU3BOJIBHO U JOKA3aTCIbHO
BOCIIPOU3BOJUT CBOU 3HAHUSA YCTHO, IMCbMCHHO NI B ICMOHCTPHUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCIKIY 3THM
9JICMCHTOM U APYTUMHU JJICMCHTAMU COACPIKAHUA NUCHUIIIINHBI, €TO
SHAYUMOCTD B COACPIKAHUN JUCHUIIINHBI.

—_

e

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. Crpykrypa 3MHTAKCHANIBHBIX IUIEHOK:
a) NOIMKPHCTAILIHYEC KA,
0) MOHOKpPHCTAILIHYECKAS:
B) amopdinasn;
) mHIKAA
2. KEiKUI:-'i H3 METOJOB IMNHTAKCHH MO3BOIACT I'IPU'I'I'_‘]-BUJ]I'ITI: PUCT JAHHOIO MEITEPI‘IH.:IE I'lpH HH.I‘IEKJ‘J'IEE
HH3KHX Temneparypax?:
El} r‘amtl}a'.-maﬂ AMHTAKCHA
0) MOC-ruapuaHas SMHTAKCHA;
) MJT3;
r) MOC snurakcus.
3. Kaxue cropocT pocTa XapakrepHst g npouecca MJI9?
a) ~1 MM/ MEH;
D) ~0,3 mrm/MuH;
B) ~0.1 mxm/uac;

r) ~10 sm/mMun.
4. Metoj MULF 0TIHMAETCH OT APYTHX METOJA0B MU TAKCHH:

ﬂ} HHIKOH TEMTIEPFJTYPUﬁ [Ipﬂuﬂﬂﬂﬂ, BLICOKOH TOYHOCTBIO YOpasicHHA )ITJUBHE'M :IE'I'HPIJBEI.HHH;
0) noBenUeHHON 1eEeKTHOCTEIO SMUTAKCHANEHOIO CIOA, JBHCHMOCTEIO pazdpoca anexrpodmian-
HECKHX I'IF.I.PEI.METPUH IMHTAKCHANBHBIX CIIOEE OT JABJIEHHA B PEAKTOPE:
B) BRICOKOH TeMNeparypoil npouecca, pasMbeITHEM IPAHHLLL PA3IEnd HMHTAKCHANLHEIH cnod —
IIACTHHA,
I) HH3KOH TeMneparypoil npolecca, pa3MBITHEM FPAHMLLL PA3AENA IMHTAKCHANBHLIH c10il — nna-
CTHHA.
5. Hem onpenenserca 3eMEHTHbIH coCTas Beipauisaemoro pacteopa InGaAs metonom MJI:
a) oTHOIEeHHeM notokos Ga u As;
0) ornowenuem norokos In u Ga;
B) NOTOKOM ATOMOB AS;
r) norokoM aroMos In.
6. Ha sTane pairoHkH npuMech paciipejeasercs no 3aKoHy:
a) MHTerpana pyHKUMH OmuoKH;
0) napabonuueckomy;
B) JHHEHHOMY
r) sakony laycca.
7. Ha sTane 3aroHkH npUMeck pacnpelensercs 1o 3akoHy:
a) uHTerpana GpyHKunH omuoKu;
0) napabonuueckomy;
B) JIHHEHHOMY
r) zaxony [aveea.
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10.

Nk =

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

SAINAE I i

8. [Ipu nerupoBanny NoayNpoBOAHHKA p-n—iepexon odpasyercs Ha rinyOHHe, rie:
) KOHUEHTPALIHA BBEIEHHOH npuMecH DOMbIIE KOHUESHTPALNH HCXOIHON NpUMecH;
0) KOHLEHTpPALHA BBEICHHON MPHMECH PABHA KOHUEHTPALIMH HCXOIHOH NPHMECH;
B] KOHLEHTPALHA BBEﬂ,EHHUﬁ IMPHMECH MEHBINE KOHICHTPAUHH I’I{J?{U.U.Hﬂﬁ MPHMECH,
r) Ha MOBEPXHOCTH MOTYTPOBOIHMEA.
12. Ilpu coznanum nerupopaHHbix obnacTeld MeTonom Tepmuueckoil Auddiyinn MAKCHMYM KOH-
UEHTPALIHM NPHMECH HAXOIHTCH:
a) Ha rmyDHHE p-n—nepexoia; Xp-n;
0) Ha NOBEPXHOCTH;
B) Ha rmyouue 1/2 x_(p-n);
r) Ha rnyOuHe cpenHeil npoexuun npobera Rp.
20 B ML MC Ha TpaH3HCTOPAX ¢ KAHATAMH OJHOTO THIA NPOBOIHMOCTH HIOIALMA 3IEMEHTOR:
) AHIIEKTPHYECKAs;
0) ne Tpebyerca;
B) KOMOHHHPOBAHHAS!
r) 3a CYeT BBEICHHA JONOIHHTENbHOH onepaiuy Jndysun UA CO3IaHHA Pa3IeHTENBHOIO Kap-
MaHd.

9.1.2. IlepeyeHb IK3aMEeHAINMOHHBIX BONIPOCOB

DU3UKO-XUMHUYECKHUE MPOLECCHI OYUCTKH IIOBEPXHOCTH ITOUIOKEK.

VYcnoBus noy4eHUs MOHOKPUCTAININYECKUX TUIEHOK.

MexaHu3M pocTa U KHHETUKA OKMCIICHHUS KPEMHHUSL.

dusnueckue OCHOBBI MTpoliecca TEPMUUECKON TuPPy3un.

TexXHOIO0rHsl SUUTAKCHATBHOTO HApalMBaHUA IUIEHOK U 000py/I0BaHHUE.

TexHomnorust n3rotoByeHus 1UpGy3MOHHBIX FITEMEHTOB

TexHonornyeckuit npouecc u3rorosneHus ounosipubix UMC no snutakcuanbHO-IIIaHAPHOM
TEXHOJIOTUH

Texnonornueckuii npouecc usrorosienus MJII1 MC Ha komiuieMeHTapHbIX TpaH3UCTOpaX
TexHomnorus nuzrorosnenus ounonsipHoi UMC no nonuruiaHapHOW TEXHOJIOTHH
Br10op MeToa noaydeHus: pucyHKa HHTETPaJIbHBIX MUKPOCXEM

TexHonorus MeTain3aluy noaynpoBogHuKoBbix UMC

XUMHUECKOe OCAXKACHUE U3 ra30Boi (a3bl. [1mazMoXuMuuecKkoe ocaxaeHue.
Texnonorust nzrorosnenus ounonsipHoir UMC no nusnexTpudeckoit H30suu
Texnomnorus nzrorosnenus ounonsipHoi UMC no n3oruiaHapHOM TEXHOJIOTHH
Texnonorus nsrorosnenuss M/II1 UMC ¢ kaHanamu 0AMHaKOBOI'O THIIA IPOBOJUMOCTH
Texnonorust MJID

Texnonorus MOC ruapuaHON 3MUTAKCUH

[Tonmy4yeHue 1erupoBaHHBIX 00JaCTel METOI0M HOHHOTO JIETUPOBAHMUS

OCHOBBI 30H0BBIX HAHOTEXHOJIOTUI

OcHOBBI TUTOTrpapUUECKUX METOAOB C BHICOKOH pa3peliaroiieil criocOOHOCThIO

9.1.3. IlpuMepHBbIii NepevyeHb BONPOCOB JIsl 3allIUTHI KYPCOBOI'0 IIPOEKTAa

Ananu3z UMC. Kakue s1eMeHTBl BXOAST B JIaHHYIO CXEMY, 110 KaKOW TEXHOJIOTMU OHHU
BBIITOJIHSIFOTCSI, KAKWE CBA3U YCTAHABIMBAIOTCS MEXKY JIEMEHTAMM.

MeTo U30JL1HU 3JIEMEHTOB U HEOOXO0IMMOE YUCIIO U30JMPOBAHHBIX 00JIacTEM.

MeToab!l OJIy4eHHs JJIIEMEHTOB CXEMBI M UX PUCYHKA.

ITocnenoBaTenbHOCTH ONEPALMA TEXHOJIOTMYECKOT0 MPOLECca, TEXHOJOTUYECKUI MapIIPYT.
OcCHOBHBIE TEXHOJIOTUYECKUE TIPUEMBI, UX Ha3HAUYEHUE U CYTh.

TexHoMOTHYECKHE PEKUMBI B JAaHHOW KOHKPETHOW TEXHOJIOTHH, a TakKe 00OpylOBaHUE,
HCIIOJIB3YEMOE JIJISl IPOU3BOJCTBA U KOHTPOJIS.

PexoMeH1anMm TEXHOJOTMYECKUX PEKUMOB, IPUTOJIHBIX I IPAKTUYECKONW peanu3aiuu Ipu
W3TOTOBJICHUM JIAaHHOW CXEMBbI HJIU CTPYKTYPBHI.

9.1.4. [IpuMepHbIii NepeyeHb TEMATHK KYPCOBbIX POEKTOB
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TexHon0rust U3roTOBJIEHU HHTErPpAIbHON MUKpocxeMbl DCJI

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

Texnonorus uzroroiaennss KMJIT NC tuna NJIM-HE

TexHonorust U3roTOBJIEHUS TPAH3UCTOPA C IBYMEPHBIM 3JIEKTPOHHBIM ra3oM

SNk~

9.1.5. IlpuMepHbBIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. Bapuanr 1
1. ¥Kka3aTh napaMeTpel MOI0RKH MAPKH:
00 SK290,1/ 4KOM8
200K4515

2. IpescTaBNTE CTPYKTYPY MHHY — PESHCTOPA.

2. Bapwuaur 2
J. rKE.TiE.TL- ﬂHpﬂh{ETpH IO LTTOMEH h{ﬂp!{}l:

110 TKI®L5/5K3C5,0
300KIb8 '

2. IlpeacTaBnTs CTPYKTYPY PEIHCTOPE B IMHTTEPHOH 00maCTH.

3. Bapuanr 3.
1. Paccuurarh KOMMYECTBO NOHOPHOW mpumecu pocdopa, BHeApsieMOe B KPEMHUH U3
O6eckoHeuHoro ucrounuka npu remmeparype 1000 C 3a 40 muH.
2. OnpenenuTh MNOTPEIIHOCTh NU(PEHY3MOHHOTO pe3ucTopa N0 MOBEPXHOCTHOMY
compoTuBieHnto. Pesucrtop monyuen nuddysueit 6opa B kpemHuit tuna KOP-1,0,
o0ecrnieunBaroIeil MTOBEPXHOCTHYIO KOHIEHTpauio 5*10718 cm™(-3) u riryOuny 3ajeranus p —
n nepexoxa 2,7 MkMm. Jduddysus npooautcsa npu temneparype 1150 C. TounocTs
noanepxkanus temmneparypst 0,5 C, a Bpemenu 30 c.
3. Pacnpenenenue mpuMecH Ha dTare 3arOHKH OIHCHIBACTCS CIEAYIOIIeH 3aBUCUMOCTHIO.
[Tokazate mpoduiu pacrpeneneHus mpuMecH, eciid Bpemst auddys3un t1>t2>t3. OO0bICHUTH X0
KPHUBBIX.
4. Ha kakoii riryoune obpasyercst p — n nepexon npu quddy3un’?

4. Bapuanr 4.
1. I[Tnenka KpeMHUS OCaXXIAeTCsl IyTeM BOCCTaHOBIECHUs | % TeTpaxiiopuia KpeMHUS B IOTOKE
Bojopoaa nipu temneparype 1400 K. KakoBa 3¢ pekTUBHOCTE TmpoIiecca, €Clii OTHOIICHHE
KpEMHHUS K XJIOpy Ha Bxojie paBHo 0,25.
2. OnpenenuTh BpeMs MOJIYUYEHHS IJIEHKU ABYOKHCH KpeMHHs ToamuHoi 1,0 MKkM B mapax
BOIbI 1ipu Temnepatype 1000 C.
3. Ha mognoxke 200K2C-0,01 Boipamiena snutakcuanbHas miaenka 10 K/1b-0,5 co ckopocTsio
1 Mmxm/MuH. OnpeieTuTh KOHIIEHTPAIUIO CYPbMBI B INICHKE Ha TIIyOMHE 9 MKM B pe3yJbTaTe
aBTOJIETMPOBAHUS, €CIIU TeMrepaTypa anurtakcuu 1523 K.
4. TloueMy mpH TMOJYYEHUH IUICHOK IBYOKHCHU KPEMHHUS TEPMUUYECKHUM OKHCIECHUEM
UCTIOJIB3YETCsl TaK Ha3bIBaeMasi KOMOMHUpPOBAaHHAS TEXHOJOTH, M YTO OHa O3Hayaer?

5. Bapwuanrt 3.
1. Kak u3MEHHUTCS CKOPOCTh POCTa AMUTAKCUATIBHON MJIEHKH KPEMHHUS MPH BOCCTAHOBICHUHU
TeTpaxJIOpUAa KPEMHHUS BOJOPOIOM IPH MOCTOSHHONH CKOpPOCTH moToka rasza 0,5 m/c, ecnu
TeMneparypa peakuuu cHusmiach ¢ 1600 o 1300 K? Konuentpauust Terpaxiaopuaa B BOJOpOJIe
MOJIEP>)KUBACTCS TIOCTOSIHHOW, YTO COOTBETCTBYET 3HAUEHUSIM OTHOIICHUH XJI0pa K BOAOPOAY U
KpEMHUS K XJOpY Ha Bxoje B peaktop coorBercTBeHHO 0,02 u 0,25. CucteMa HaxoquTcs B
PaBHOBECHH.
2. KoHcTaHTa paBHOBECHS OCHOBHOM peaklIMH MOJYYeHHUS KPEMHHUS XJIOPHUIIHBIM METOI0M
cocrasisieT 0,0245. OnpenenauTs JaBiIeHUs TETPaxXIOopuaa KPEMHHUS U BOJOPOA, €CIIU TaBICHUS
MPOAYKTOB peakunu Ha Bbixoje coctaBisitoT 10,2 Ila nnsa kpemuaus u 120 Ila qis xnopuctoro
Bozopoaa. CozepkaHue TeTpaxjaopuaa KpeMHuUs B moToke Bogopoaa 0,5 %.
3. Ha mognmoxke 200 KO®-0,05 Bripamiena snutakcuanbHas mienka tuna 10 KJIb-0,5 co
ckopocTbio 1 MKM/MUH. OnpenenuTs KOHIeHTpanuio ¢pocdopa B IIeHKe B pe3yabTare dpdexra
aBTOJIETMPOBAHUS Ha IIyOMHE § MKM, eciiu Temrnepatypa snutakcun 1200 °C.
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4. Kakue TpeOoBaHMS MPEABIBIAIOTCS K moa3aTBopHoMy audnekTpuky MII-ctpykryp? Kak
OHH pPeaIU3yI0TCS C TOYKU 3pEHHS BBIOOpA TEXHOJIOTHUHN?

9.1.6. TeMbl NpaKTUYECKUX 3aHATHI

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

Pacuer pexxumoB nud¢ys3un u npoduieit serupoBaHus

Pacuer TounocTy u3rotoBiaeHus AM(pPpy3nOHHBIX JIEMEHTOB

Pacuer pexxuMoB razogaszHoi 3MUTaKCUH U TPOQUIICH aBTOIETUPOBAHUS

Pacuer pexMMOB MOJIEKYIISPHO-IYy4€BOM AIIUTAKCUU

Pacuer pe:xMMOB OKUCIICHUS

Jlutorpadus B TEXHOJIOTHH MUKPO- U HAHOAJIEKTPOHUKE

Pacuer TeXHOTOrHYECKUX PEXXUMOB J1Jisi co3aanus nzoisiuuu UMC

Pa3paboTka THIOBBIX TEXHOJOTMYECKHX IPOLIECCOB HM3TOTOBJICHUS MOJYHNPOBOJIHHUKOBBIX
npuboposB u UMC

OCHOBBI HAHOTEXHOJIOTUI

XN R DD

[S—
e

9.1.7. IllpuMepHbIii NepedeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 3aJaHU I

Tema wnauBuyansHoro 3amaanus Ne 1: Jluddysus npumeceit B KpeMHUN

[Ipu BBIMONHEHHWU 3anaHus TpebyeTcss 00OCHOBATh BHIOOpP TEXHOJOTHUH (OJHOCTAAMHHAA,
NByXCTaauiHas), U3JI0KUTh €€ OCHOBBI, YCIOBHS IPOBe/IeHUsA. B COOTBETCTBUU ¢ HCXOAHBIMU JaHHBIMU
3a/laHus CIIEIyeT paccuuTaTh pexxuMbl TudPy3un, npodunu pacnpeneaeHuss IPUMECH B JIETUPOBAHHBIX
00J1acTIX ¥ OLEHUTh TEXHOJOTUYECKYIO MOIPEIIHOCTh MO COMPOTUBIICHUIO JIETHPOBAHHOM 00J1acTH.
1. Bapuanrt 1
Onpenenuth pexxumbl quddy3un u npodusib pacupeaeneHus npumecu npu quddysun 6opa B
KpeMHUM, paHee JerupoBanHbiil pochopom pu T=1200 C 3a Bpems 120 MuUH 1 UMEIOMHAN =
700 Om/kB 1
xpn= 4 mxm. Konnentpamus noaioxku 10714 cm-3. O6nacTh, JerupoBaHHas 60poM, UMEET =
200 Om/kB u TIIyOMHY 3ajJieraHusl p — n mepexoja xpn= 2,2 MKM. PaccunTaTh MOrpemHocTh
CONPOTHUBIICHHUS CJI0SI IpH mHprHE 20 MKM U JJTMHE 1 MM.
2. Bapwuanrt 2.
[Tpu dopmupoBanuu M/II-cTpykTyp ¢ KaHaIIaMu n — Tumna npoBoautcs nuddysus docdopa, u
MOJy4arT 00JacTH ¢ MOBEPXHOCTHBIM compoTupieHue 40 OM/kB u xpn= 1 mxm. [Ipumecs
BHEJIPSIETCS] B U30JMPOBAHHYIO 00JIACTh C YJEIbHBIM MOBEPXHOCTHBIM compoTuBiienneM = 700
Owm/kB 1 Xpn= 6 MKM, noiydeHHO# Tipu Temrneparype T=1200 C 3a 3 gaca. OnpeaenuTs Bpems
muddysun dpocdopa, mpoduiibs pacupenenreHusi TPUMECH U TOTPEITHOCTh COTPOTUBIICHUS CIIOS
¢ mupuHor 20 MKM 1 1yuHOM 30 MKM.

Tema nnaMBHAYaTBbHOTO 3a1aHus Ne 2: DnUTakCcHs JIEHOK KPEMHHUS

[Ipu BBIMONHEHUU BTOPOTO MHAMBUIAYAJIbHOrO 3aJaHUS CIEAYyeT BHIOpATh TEXHOJIOTHUIO
MOJIy4eHHS SMUTAKCHATbHOM TUIEHKU KPEeMHHUSI Ha KpeMHUEeBOU nojjioxkke. C yuyeToMm 3a1aHus
paccyuTaTh PEXUMbl SMUTAKCUU, TOCTPOUTH MPOQUIb aBTOJETHPOBAHUS U OMPEIEIUTH
CMEIICHUE TpaHUIlbl pa3jena MOAJIOKKA — dMUTAaKCUaIbHas IJICHKA.

3. Bapuanr 1.
Ha nonnoxke 200K9C-0,01 Boipamena snutakcuanbHas mieHka 10 KJ[b-0,5. Onpenenutsb
PEXKUMBI SIMUTAKCUHU U MIPOPUIb aBTOJIETUPOBAHMUS, €CJIM CKOPOCTh MOTOKA ra3a, CoAep Kaliero
SiCl4, 0,5 cMm/c, a TemniepaTypsl pocta tieHKH T21=1300K, T22=1400K u T>3=1600K.

4. Bapmuanr 2.
Ha monokpuctamie kpemuus tuna KJ[b-5 nmojiydnTs 3NUTaKCHAIBHYIO TUIEHKY C yAEIbHBIM
conpotuiennemM 0,5 Om*cm u TonmmuHO#M 5 MKM. PaccunTtaTh pekUMBbI OTYyUESHHSI TUICHKH TIPH
temneparypax T5=1000 K, 1200 K u 1400 K u cMmemenue rpanuusl pas3jaeia nieHKa —
MOJIJIOKKA B Pe3yJIbTaTe aBTOJIETUPOBAHUS.

Tema nnauBuayanbHoro 3ananus Ne 3: TeXHOJIOTUS U3TrOTOBJICHUS MOIYHIPOBOAHHUKOBOM MMC
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5. Bapuanr 1.

[Ipu BBIMOJIHEHUHU TPETHEr0 WHAMBUIYAJIBHOI'O 33aJaHus CIEAyeT pa3padboTaTh TEXMPOLEcC
M3TOTOBJICHUS CXEMBI IO MPEAJIIOKEHHONW TeXHoJioruu. Texmpouecc NpeiAcTaBUTh B BHIAE
MOCJIEIOBATENIbHOCTH MPOBEICHUS] TEXHOJOTUYECKUX OINepaluil ¢ yKa3aHUEM PacCUUTAHHBIX
KOHKpPETHBIX pexuMoB. [Ipu pacuete pexumoB nuddys3un, OKHUCIEHUs, IMUTAKCUU JaTh
PEKOMEHJalMu MO BHIOPAHHOW TEXHOJOTHH, PACCUUTATh OCHOBHBIE TEXHOJOTHYECKHUE
napaMmeTpbl. Pe3ynbpTaThl pacdyeTa NpeacTaBUTh B BUJE TadbIUI UIM TpapUUECKUX
3aBucuMocTeil. Kpome Toro, paccuuTarh M MOCTPOUTH MPOQUIL pacrpeaeseHus mpuMeceil B
TOTOBOM CTPYKTYPE.

9.1.8. [IpuMepHBIii NepevYeHb BONPOCOB /ISl YCTHOTO ONpoca / codece10BaHUsA

1. Henu u 3amaum kypca. TpeGoBaHus K 00beMy 3HaHUH Mo AuUCHUIIMHE. MUKpPO- H
HAHOTEXHOJIOTUM — OCHOBAa COBPEMEHHOH HAaHOZJIEKTPOHUKH. OpraHu3anuoOHHO-
TEXHOJOTUYECKHE OCHOBBI MPOU3BOJCTBA M3JEIUNA MHUKPO- U HAHO3JIEKTPOHHKU. CHUCOK
PEKOMEHIyEMOM JINTEepaTyphI.

2. Beibop marepuana nmogmoxek MMC. Mexanuueckas, MEeXaHOXUMHYECKas W u3ndecKas
00paboTka moanokeK. XUMUYEeCKasi, IEKTPOXUMUYECKass U MOHHO-IIJIa3MEHHAas OYMCTKa
no/uIokeK. KOHTpOIb CTEereHu 4YUCTOTHI.

3. [lpoueccor Ttepmonuddysumonnoro nerupoBanus. JAuddysmonHsie mnpoueccsl,
CTUMYJIMPOBAaHHbIC BHEUTHUMH U BHYTpEeHHUMH (akTopamu. Ousnueckre OCHOBHI NPOLIECCOB
TepMuuecKkor 1udPy3un 1 HOHHOHN nMIIanTauuu. Texnonorus auddy3un u 000pya0BaHHE.
KonTponp napaMerpoB JIerHpOBaHHBIX cloeB. Pacuer pexxumoB auddys3uu u nuddy3noHHbIX
npoduneil nerupoBanus. [lapameTpsl, BAUAIOIMIME HA BOCIHPOHM3BOJMMOCThH PE3YyJbTATOB.
TexHOTOTUYECKHE TMOTPEUIHOCTH TMpH co3daHuu AuPPy3uoHHBIX oO6JNacTei.
MonudunupoBaHue.

4. TepMoaMHAMHKa M KUHETHKAa OPUEHTHPOBAHHOTO 3apojbliieoOpa3oBaHus. MexaHU3M
AMHUTAKCUU. MeTO/bI MOTYUYeHUS SIUTAKCHATBHBIX CTPYKTYp. ['a3oda3nas snuTakcust KpeMHUSI.
KuneTnka snmuTakcHaaIbHOTO POCTA IUICHOK IPU OCAXIEHUH U3 ra3oBoi ¢a3el. Pacuer ckopoctu
AMUTAKCUH. ABTOJIETUPOBAHUE MPHU SMUTAKCUU. TEXHOJIOTUS SMUTAKCUATIHHOTO HapalliBaHUS
IJIEHOK U obopynoBanue. KoHTpoJIb mapamMeTpoB 3MUTAKCHUANbHBIX IUIeHOK. ["azodaznas
SMUTAKCHS U3 METAIIOOPTAHUYECKUX COCAUHEHHH. MOJEeKyIsapHO-TydeBasi SMUTAKCHS.
VYcinoBus monydeHuss MOHOKPUCTAILTMYECKUX TieHOK. Ob6opynoBanue miast MJID.

5. Tepmuueckoe OKHCIEHHE KpeMHHS. MexaHM3M pOCTa U KUHETHKA OKUCICHHS. MeTonsl
okHcIeHus U obopynoBanue. [lepepacnpenenenue Ierupyonmx npuMecei Ha TpaHule paszena
¢da3 npu oxucneHuu. TepMoaMHAMUKA U KMHETHKA MPOLECCOB XMMHUYECKOTO OCAXKJCHUS U3
ra3oBoit (ha3pl. DU3NKO-XMMHUYECKHE OCHOBBI XMMUYECKOTO M MJIa3MOXUMHUYECKOTO OCAXKACHUS
JIUAJIEKTPUUYECKUX TUICHOK M MOJIMKpHCTainyeckoro kpemuusi. O6opynosanue. CBoiicTBa
TUICHOK.

6. Benenue B HaHOTEeXHOJIOTHIO. COBpEMEHHBIE METO/Abl HAHOTEXHOJIOTUU. MeToabl 30H10BOM
HaHOTEXHOJIOTHH

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTpe uzydeHue quCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
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paboTy ¢ yuyeOHBIMU MaTepHaliaMH, BBIMIOJHEHHE KOHTPOJIBHBIX MEPONPHUITHH, MPEIyCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTepuaia HeOOXOAMMO PETYIISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TuTeparype U MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuaiax;
MOJT30BATHCSl Yepe3 KaOWHET CTyJCeHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEpHabl, MOCBIIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON JUCITUTUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYHTE PEKOMEHIAIHSIM:

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

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

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

KypHaJIe Mo TUCIUILUINHE.

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

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPeYeHbh KOTOPHIX yKa3zaH B Tabmnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

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

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

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
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Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHSI HHPOPMAIUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

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