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CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

1. AxTyanusupoBaHbl METOAUYECKUE YKA3aHUS 1O BHIIIOIHEHUIO KYPCOBOTO IIPOEKTa

2. B 3aganume Ha KII moGaBieHBI BOMPOCH], IMOCBAIICHHBIC pa3pabOTKe TEXHOJIOTHUYECKOM
nokymeHTtauuu cornacio ECT/.

3. AkTyanu3zanus B paMkKax mnpoekta ‘“Pa3BuThe MeXaHHM3MOB OIE€pEKAIIIEH MOATOTOBKHU
WHXXEHEPHBIX KaJpOB JJISI paKETHO-KOCMUYECKOM oTpacian”

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

1. 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).

Yacts 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monayns mucuurinHa: Moayiabs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc quctmmmiunsl: 51.B.02.12.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUITMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

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

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

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

IIK-4.2. YMmeeT BBIIOIHSTE
OTJIEJIbHEIEC TEXHOJIOTHYECKHE
OTIEPAIIMH 110 TTPOU3BOICTBY
MaTepHaJIOB U 31U
AJIEKTPOHHOU TEXHUKHU

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

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

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

[TK-5. Cniocoben
OpraHU30BBIBAThH
METPOJIOTHUECKOE
obecrieueHue
MIPOU3BOICTBA
MAaTEpHAJIOB U 31N
AIEKTPOHHOW TEXHUKHU

IIK-5.1. 3HaeT oCHOBHEIC
CTaHJAPTHI 1O
METPOJIOTHYECKOMY
00€eCICUCHHIO H3ICIINI
AIEKTPOHHOU TEXHHUKHU

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

[T1K-5.2. YmMmeeT npoBOAUTH
HU3MEPEHHs B COOTBETCTBUH CO
CTaHJapTaMHu

yMEET NMPOBOJUTH KOHTPOJIBHO-
M3MEpUTENIbHbIE ONEpalliy AJIs TPOU3BOJICTBA
U3JIeINI MUKPO- U HAHORJIEKTPOHUKHU

I1K-5.3. Bnageet HaBBIKaMU
paboThl HA CTAHAPTHOM
U3MEPUTEIEHOM
00opyaoBaHUU

BJI1aJACCT HABbIKAMH pa6OTBI Ha CTAaHAApTHOM
HU3MCPUTCIIBHOM 060py,[[0BaHI/II/I HJI
pcam3aniui COBPEMCHHBIX CII0CO00B
HAaHCCCHUS, YAAJICHUSA U MOI[I/I(I)I/II_II/IPOBaHI/ISI
MaTCpraJIOB IIPpU CO3AaHUN 3JICMEHTHOM 0a3bl
MHKPO- 1 HAHOJJICKTPOHHUKHN

[1K-7. Cnocoben
MPUMEHEHUIO
COBPEMEHHBIX
TEXHOJIOTHUYECKUX
IIPOLIECCOB U
TEXHOJIOTHYECKOTO
000py1I0BaHMs HA
sTanax paspadoTKu U
MPOU3BOJICTBA U3AECITUI
MHUKPOIJIEKTPOHUKHU U
TBEPAOTEIIBHOMN
AIIEKTPOHUKHU

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

3HAaTh OCHOBHOE TEXHOJOTUYECKOE
00opya0BaHuE AJis IPOU3BOJCTBA U3AEIUN
MUKPO- ¥ HAHODJIEKTPOHUKU

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

yMeeT BBIOMPATh ONTHMAJIbHBIE
TEXHOJIOTMYECKHUE TIPOIIECCHI, MX
MOCJIEI0BATEIILHOCTH, 000pY0BaHUE U
KOHTPOJIbHO-U3MEPUTEILHBIE OTepallin TSt
MIPOU3BOICTBA U3JICTTUN MUKPO- U
HaHORJICKTPOHUKH

I1K-7.3. Bnaneetr HaBBIKaMU
MPAKTHYECKON pabOTHI Ha
TEXHOJIOTHYCCKOM
00opyaoBaHUU

BJIAZICCT HABbIKAMU pCajin3alilin
COBPCMCHHBIX CII0CO00B HaHCCCHUA,
YAAJICHUA U MOI[I/I(I)I/II_[I/IpOBaHI/I}I MaTepruajioB
Ipu CO3AaHNHn 3JICMEHTHOM 0a3bl MHKPO- U
HAHOJ3JICKTPOHUKH
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akaJeMHUeCKHUX YacoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI IT0 BUIaM YUY€OHOU ACSITEIbHOCTH

Bcero CemecTtpbl

Buapl yaeOHOI 1esITeIBHOCTH
4acoB |6 cemecTp|7 ceMecTp

KonTakTHas aynuTopHas padora o0y4yaromuxcs ¢ 80 62 18
npenojaaBartesieM, BCero
JIeKIIMOHHbBIE 3aHATUS 34 34
IIpaxkTHueckue 3aHATUS 28 28
KypcoBoii npoext 18 18
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 100 46 54
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 11 11
Hanucanue oTdera no mpakTUYECKOMY 3aHATHIO (CEMUHApY) 14 14
[ToaroToBka K KOHTPOJIBHOM paboTe 7 7
BrinosiHeHNE MHAMBUAYAIBHOTO 3a1aHUs 12 12
[TonroroBka K yCTHOMY OIPOCY / cOOECEIOBaHHIO 2 2
Hanucanue otyera no KypcoBOMy MpPOEKTY 52 52
[ToaroroBka K 3amuTe KypCcoBOTO MPOEKTa 2 2
ITonroToBKa U cAava YK3aMeHA 36 36

Oo0wmast Tpy10eMKOCTH (B Yacax) 216 144 72

Oo0mas TpynoemMkocTsb (B 3.e.) 6 4 2

5. CTpykTypa ¥ coaep:KaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJTbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH

HasBanus pasnenos (Tem) iﬁf’ [Ipak. | Kypc. ;:;g ’ qaljggr(%% dopMupyembie
JUCIUTLIAHBI 3aH., 4| 1p. KOMIIETEHIINHT
q Y | BK3aMeHa)
6 cemecTp

1 Beenenue, nenu u 3agaqu 1 - - 1 2 T1IK-4, IIK-5, TIK-7
JTACIUILIAHBI
2 OU3NKO-XUMHUYECKHNE OCHOBEI 2 - - 1 3 T1IK-4, IIK-5, TTIK-7
MIPOLIECCOB YIAJICHHs BEIIECTBA C
MIOBEPXHOCTHU TBEPAOH (a3bl —
MOJTIOKKH
3 Crpyktypsl anementoB UMC 1 2 - 3 6 [1K-4, TIK-5, TIK-7
4 OU3NKO-XUMHYSCKHE OCHOBBI 5 8 - 8 21 T1IK-4, IIK-5, TIK-7
MIPOIIECCOB MepepacipeeIeHUs
BEIIICCTBA
5 OU3UKO-XUMHUUYECKHE OCHOBBI 6 6 - 9 21 IIK-4, IIK-5, TIK-7
AMUTAKCHAIbHBIX MPOLECCOB
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6 usnexTpuieckue MiIeHKU B 6 2 - 7 15 IIK-4, IIK-5, TIK-7
noytynpoBoiHUKOBBIX UMC
7 OU3NKO-XUMHUYIECKHE OCHOBEI 2 - - 2 4 TIK-4, IIK-5, TIK-7
MeETaJJIU3alli1 TTIOBEPXHOCTH CTPYKTYP
8 OU3NKO-XUMHYECKHE OCHOBEI 1 2 - 3 6 TIK-4, ITIK-5, TIK-7
MPOIIECCOB TUTOrpauK B TEXHOIOTHH
MUKPO- 1 HAHO3JIEKTPOHUKHU
9 Nzonanus snemenros UMC 2 2 - 3 7 IIK-4, IIK-5, TIK-7
10 TumoBeIe TEXHOJOTHUIECKHE 6 4 - 7 17 TIK-4, IIK-5, TIK-7
MIPOLIECCHI U3TOTOBJICHHS OUTONISIPHBIX
u MJIIT UMC
11 OCcHOBBI HAHOTEXHOJIOT U 2 2 - 2 6 IIK-4, IIK-5, TIK-7

Hroro 3a cemectp| 34 28 0 46 108

7 cemecTp

12 ITonmyuenue 3agaHuil Ha KypCcOBOU - - 18 2 20 [1IK-4, TIK-5, 11K-7
MPOEKT
13 Ananu3 nuTepatypsl 110 TEME - - 10 10 [1K-4, TIK-5, T1K-7
KYpPCOBOTO MPOEKTa
14 Ananu3 akTyaiabHOCTH, HAYYHOU U - - 2 2 TIK-4, IIK-5, TIK-7
MPAKTUYECKOM 3HAYNMOCTH
15 BeinonHeHuEe HEOOXOIMMBIX - - 14 14 IIK-4, IIK-5, TIK-7
pacyeToB MO MPOEKTY
16 AHayin3 Noy4eHHbIX PE3yJIbTaTOB - - 4 4 [1K-4, TIK-5, T1K-7
17 BeimonHeHue rpaduuecKux - - 10 10 [1K-4, T11K-5, T1K-7
MaTepUajoB
18 OdopmieHre KypcoBOro mpoeKTa - - 12 12 [1K-4, I1IK-5, T1IK-7

Uroro 3a cemectp| 0 0 18 54 72

Uroro| 34 28 18 100 180

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.

Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTLINHBI (B T.Y. 11O JCKIIHSIM)

TpynoemMkocTb
HaszBanus pazgenon Coneprkanue pas3iesioB (TeM) TUCIHUILTAHBI dopmupyembie
(TeM) TUCUUTITAHBI (B T.4. TIO JICKITUSIM) (nexmOHHpIe KOMITCTCHITHT
3aHATHUA), U
6 cemecTp
1 Beenenue, nenu u [enn u 3agaum kypca. TpeboBaHUs K [1K-4, T1K-5,
3aa4d JUCLUILINHBI 00beMy 3HaHHUU TIO AUCHUTUINHE. MUKpPO- 1 IIK-7
HAaHOTEXHOJIOTUU — OCHOBA COBPEMEHHOMN
HAHOAJIEKTPOHUKU. OpraHn3aluoHHO-
TEXHOJIOTMYECKHE OCHOBBI IIPOM3BOACTBA
U3JIEIIMA MUKPO- U HAHO3JIEKTPOHUKHU.
Crucox peKOMeHyeMOH JINTEPATYPHI.
Hroro
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2 ®usuko-xumuueckue |Brpidop marepuana nognoxex UMC. [1K-4, I1K-5,
OCHOBBI ITPOLIECCOB Mexanuueckasi, MEXaHOXUMUYECKas U [1K-7
yJaleHus BemecTa ¢ | pusudeckast o00paboTKa MOITOKEK.
MIOBEPXHOCTH TBEPJION | XUMUYECKas, SJCKTPOXUMHUYSCKAs U HOHHO-
(a3bl — MOUTOKKH IUIa3MEHHas OYucTKa noiokek. Konrposis
CTETICHH YUCTOTHI.
Hroro
3 CtpykTypHI CTpyKTypbl 2JIEMEHTOB I1K-4, IIK-5,
anemMenToB UMC 1oJ1ynpoBoHUKOBbIX UMC I1K-7
Uroro
4 ®duzuko-xumuueckue |IIporeccer Tepmoandpy3noHHOTO [TK-4, TIK-5,
OCHOBBI ITPOIIECCOB nerupoBanus. uddy3noHHbIC TPOIIECCHI, ITK-7
nepepacnpe/esieHus CTUMYJUPOBAaHHBIE BHEUTHUMH U
BelIeCTBa BHyTpeHHUMU ¢pakTopamu. Ousnueckue
OCHOBBI MTPOIIECCOB TepMUUecKor Tudy3uun
Y MOHHOW MMIUTIaHTalHH. TEeXHOIOTHs
nuddys3un u odbopynoBanue. KoHTposan
napaMeTpoB JIETUPOBAHHBIX cioeB. Pacyer
pexumoB auddy3un u 1udPy3noHHBIX
npoduieit neruposanus. [lapamerpsr,
BIIUSIONIME Ha BOCIIPOU3BOJMMOCTD
pe3ynbTaToB. TeXHOJIOrHYecKHe
MOTPENIHOCTH MIPHU CO3JaHUU
nudy3noHHBIX 00IaCTEH.
MoaudunupoBaHue.
Hroro
5 ®Ouzuko-xumuyeckue |TepMoarHaMUKa U KUHETUKA I1K-4, TIK-5,
OCHOBBI OPUEHTUPOBAHHOTO 3apO/IBIIIICO0Pa30BaAHUS. [1K-7
AMUTAKCUATBHBIX MexaHu3M 3MUTakCud. MeToabl TIOTyYeHUs
IIPOLIECCOB AMHUTAKCUAIBHBIX CTPYKTYp. ['a30da3Has

OIIUTAKCUA KPCMHUS. Kunernka
AMUTAKCHAIBHOTO POCTA IUICHOK MPH
OCaX/ICHUH U3 ra30Boi (assl. Pacuer
CKOPOCTH 3IUTAaKCUU. ABTOJIETMPOBAHUE IIPU
SMUTAKCUU. TeXHOIOrusA SMUTAKCHAIILHOT'O
HapalBaHus IJICHOK U 000pyI0BaHHE.
KoHTposb mapamMeTpoB 3MUTaKCUaIbHbIX
wieHokK. ['a3odasznas snurakcus u3
METALUTOOPTaHUYECKUX COECTUHEHU M.
MortekyisipHO-JTyueBast SIMUTAKCHS. Y CIIOBHS
MOJIYYCHHA MOHOKPHUCTAIJIMYCCKUX TJICHOK.
Oo6opynoBanue st MJID.

Htoro
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6 ludnexTpuueckue Tepmudeckoe OKUCIEHUE KPEMHUSL. 6 [1K-4, I1K-5,
IIJICHKU B MexaHu3M pocTa U KHHETUKA OKUCIICHHUS. [IK-7
MOJIYIIPOBOJIHUKOBBIX | MeTobl OKUCIIEHUS U 000PYI0BaHUE.
NUMC [Iepepacnpenenenue JErupyrOnmx
puMecel Ha TpaHuIle pa3aena (a3 nmpu
okucneHuu. TepMoauHaMuKa U KHHETHUKA
MIPOIIECCOB XUMUUYECKOTO OCAXKIACHUS U3
ra3oBoi (ha3pl. DU3UKO-XUMHUIESCKHE OCHOBBI
XUMHUYECKOTO U TIa3MOXUMUYECKOTO
OCQXJICHUSI TUAJIEKTPUYECKUX TJIICHOK U
MOJIMKPUCTAITUYECKOTO KPEMHHSI.
O6opynoBanue. CBOWCTBA TUICHOK.
Hroro 6
7 ®usnko-xuMuieckue |BpiOop Marepuana MeTayuIM3alnu U 2 [1K-4, T1K-5,
OCHOBBI METAJUTM3ALIUU | TEXHOJIOTHS METAILTU3ALMU. AHAJIU3 OTKa30B [IK-7
MOBEPXHOCTU CTPYKTYp |0 MeTainu3auuu. MHOroypoBHEBast
MeTaJUTM3alHUs.
Hroro 2
8 dusuko-xumuueckue |Knaccuduxarus nporeccoB aurorpadum. 1 [TK-4, TIK-5,
OCHOBBI ITPOIIECCOB DU3MKO-XUMHUUYECKHE OCHOBBI MpoIecca TIK-7
nutorpaduu B dbotomurorpadun. [Tonyuenue pucyHnka
TE€XHOJOTHMH MUKPO- U |MHTErpajbHON CXeMbl MeTOAaMHU (HOTO-,
HaHORJIEKTPOHUKH PEHTTEHO- U 3JIEKTPOHOIUTOTpaduu.
Hanonutorpadusi.
Uroro 1
9 M3onsanus snemenToB | M3omsius 00paTHOCMEIEHHBIM P-n- 2 I1K-4, TIK-5,
NUMC nepexonom. Juanexrpudeckas n30JsLus. [IK-7
KomOuHupoBaHHas U30JIS1IHS.
Hroro 2
10 TunoBsie Knaccudukaius TeXHOIOTHYECKUX 6 [1K-4, TIK-5,
TEXHOJIOTUYECKHE npoueccoB usrorosnenus UMC. [TK-7
MPOLIECCHI TexHOoMOorHst U3TOTOBIEHUS OUITOISIPHBIX
HU3TOTOBJICHUS UMC. Texnonorus uzroroBiaenust MJIIT
ounonspusix 1 MAIT  |UMC.
NMC Htoro 6
11 OcHOBEI BBenenne B HAHOTEXHOJIOTHIO. 2 IIK-4, TIK-5,
HaHOTEXHOJIOTUH CoBpeMeHHbIE METO/Ibl HAHOTEXHOJIOTHH. TIK-7
MeToabI 30HI0BOM HAHOTEXHOJIOTHH.
Uroro 2
Uroro 3a cemectp 34
7 cemecTp
12 Tonyuenue 3ananuii |Beigaua 3aganmii Ha KI1. TpeboBanus k - [1K-4, TIK-5,
Ha KypCOBOM MPOEKT COJIEP’KaHUIO0 U OPOPMIICHHUIO KYPCOBOTO [1K-7
MIPOEKTA.
Uroro -
13 Ananus nuteparypsl |CorjiacoBaHue CIUCKA JIUTEPATYPHBIX - [1K-4, T1K-5,
110 TEME KypCOBOTO HMCTOYHHMKOB U TuTaHa 0030pHoit yactu KII. [1K-7

MPOEKTa

Hroro
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14 Ananus CoriacoBaHue CIHUCKa JIUTEPATYPHBIX - [1K-4, T1K-5,
aKTyaJbHOCTH, HAYYHOH | ICTOYHUKOB | TU1aHa 0030pHOH yacT KII. [IK-7
U TIPaKTHUYECKON
3HaI‘)II/IMOCTI/I Hroro i
15 BrimonaeHue OCHOBHBIE HTaIlbl HAMUCAHUS PACUYETHOU - IIK-4, TIK-5,
HEOOXOAMMBIX pacueToB |dacTu. KoHCyIbTamms mo pacueTHON 4acTH. [1K-7
IO MTPOEKTY HUtoro -
16 Ananus [TpoBepka rpadudeckux MaTepruaioB paboThI - [1K-4, I1K-5,
[IOJIy4YE€HHBIX [IK-7
pe3ybTaToB Utoro -
17 BeimonneHnue Copnep:xaHue Mpe3eHTally U NOAr0TOBKA - I1K-4, I1K-5,
rpau4ecKux JIOKJIa1a. I1K-7
MaTepHUalioB Hroro -
18 Odopmnenune 3amuTa KypcoBOro mpoeKTa. - [1K-4, T1K-5,
KypCOBOT'O MIPOEKTa [1K-7
Hroro -
Hroro 3a cemectp -
Hroro 34
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuue 5.3.
Tabnuua 5.3. — HauMeHoBaHME NPAaKTUYECKUX 3aHATUH (CEMUHAPOB)
HasBanus paznenos (Tem) HanmenoBanue npaktuueckux | TpymoeMkocTs, | DopMupyembie
JUCLIUILINHBI 3aHATUH (CEeMHHApPOB) 9 KOMIIETCHIINH
6 cemecTp
3 CTpyKTYpHBI 3JIEMEHTOB [Toam0KKH MOy POBOAHUKOBBIX 2 [IK-4, T1K-5, T1IK-7
NUMC NMC. MapkupoBKa 1 napameTpbl
noanoxek. CTpyKTypbl
3JIEMEHTOB.
Hroro 2
4 OU3NKO-XUMUYECKHE Pacuer pexumoB nud¢ys3un u 6 [1K-4, TIK-5, IIK-7
OCHOBBI IIPOLIECCOB npoduiieit 1erupoBaHus
HEpEpacHpenCTICHAA Pacuet TOUHOCTH U3rOTOBJICHUS 2 [1K-4, T1K-5, T1K-7
BEIICCTBA 1 Py3MOHHBIX IIEMEHTOB
Hroro 8
5 OU3NKO-XUMHUYECKUE Pacuer pexxnMoB razodasHoit [1K-4, TIK-5, IIK-7
OCHOBBI JIIUTAaKCHATBHBIX SMUTAKCUU U TpoduIIeit
IIPOLIECCOB aBTOJIETMPOBaHUS
Pacuer pe:xMMOB MOJIEKYIISIPHO- 2 [1K-4, TIK-5, TIK-7
JIy4EBOM SMUTAKCHHU
Hroro 6
6 Insnextpuueckue MieHKH | Pacuer pexxuMoB okucaeHUs 2 [1K-4, TIK-5, IIK-7
B NOJTYNIpoBOAHUKOBEIX UMC Htoro 2
8 OU3UKO-XUMUYECKUE Jlutorpadus B TEXHOJIOTHH 2 [1K-4, T11K-5, TIK-7
OCHOBBI IIPOLIECCOB MHUKPO- U HAHOIJIEKTPOHHUKE
JUTOTpa(uu B TEXHOIOTUU
Hroro 2

MHUKpPO- U HAHOAJIEKTPOHUKHU
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9 Mzonanus snemenToB MMC | PacueT TeXHOJOIrMYECKHUX 2 1IK-4, IIK-5, TIK-7

PEXUMOB IS CO3JaHUS U30IIALIUU
NMC

Hroro 2
10 TunoBsle Pa3paboTka TUTIOBBIX 4 T1IK-4, IIK-5, TIK-7
TEXHOJIOTMYECKHUE POLIECCHl | TEXHOJIOTHYECKUX IPOLIECCOB
W3TOTOBJICHHS OUTIONSIPHBIX U | H3TOTOBIICHUS

MIITI UMC MOJTYTIPOBOIHUKOBBIX TPHUOOPOB U
nMC
Hroro 4
11 OcHoBEI HaHOTEeXHOJOTHI | OCHOBBI HAHOTEXHOJIOT UM 2 IIK-4, TIK-5, TIK-7
Hrtoro 2
Hroro 3a cemectp 28
Hroro 28

5.4. JlabopaTopHbIe 3aHATHSA
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.5. KypcoBoii npoekT

ConepxaHue, TPyJAOEMKOCTh KOHTAKTHOW ayIUTOPHOU pabOThl U (popMUpYyEeMble KOMIIETEHIIUHU B
paMKax BBITIOJTHEHHUSI KypCOBOT'O MPOEKTA MPEACTaBICHBI B Ta0IHUIE 5.5.
Ta6ynmma 5.5 — CoaeprkaHne KOHTAKTHOM ayIUTOPHOMN paOOThI U €€ TPYI0EMKOCTh

ConeprkaHre KOHTaKTHOM ay TMTOPHOM paboThI TpynoemMKoCTs, 4 PopmupyeMELe
KOMIIETEHIIUHI
7 cemecTp
Brinava 3aganuii Ha KI1. TpeboBanus kK copepaHuIo U 2 I1IK-4, I1K-7
0(OPMIIEHHIO KYPCOBOT'O ITPOEKTA.
CornacoBaHue CIIUCKA JUTEPATYPHBIX UICTOYHUKOB U 2 [1K-4, TIK-7
r1ana o63opHoit yactu KII.
OCHOBHBIE ITarbl HAUCAHUS PACYETHOMN YaCTH. 4 [1K-4, T1K-5, T1K-7
KoHcynbTanus no pacyeTHOM 4acTy.
ITpoBepka rpadudeckux MaTepuanoB pabOTHI 2 I1K-4, TIK-5, T1K-7
Coneprkanue npe3eHTaluu 1 NoAr0TOBKa JOKIIA/a. 2 T1IK-4, TIK-5, TIK-7
3amuTa KypcoBOro npoexkTa 6 [1IK-4, TIK-5, TIK-7
Hroro 3a cemectp 18
Hroro 18

[IpumepHas TemMaTHKa KypCOBBIX MPOEKTOB:

TexHomorust U3roTOBJIEHUS UHTErPATbHON MUKpocxeMbl DCJI

Texunonorust uzroronienus MC na coBmemennsix MOII-Tpan3ucTopax
doTOYYBCTBUTEIBHBIEC MPUOOPHI C 3apsaa0Boi cBs3bio Ha MJIIT C
Texnonorus usrorosienus: cxemsl UMC TTIJI

Texnonorus uzroroiaennss KMJIII MC tuna NJIWM-HE

TexHonorust U3rOTOBIEHUS TPAH3UCTOPA C IBYMEPHBIM 3JIEKTPOHHBIM ra3oM

SNnhAE PN~

5.6. CamocTosiTeqbHasi padoTa

Buaer caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIMU IPEICTABIICHBI B
Tabnure 5.6.
Tabmuua 5.6. — Buapl caMoCcTOSTENbHON pabOTHl, TPYJ0EMKOCTh U (JOPMHUPYEMBbIE KOMITETEHIIUN
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Buael

Haspanwus pasnenos . | TpynoeMkocts, | @opmupyemblie
(TeM) MCIHHHb CaMOCTOSATEILHOU u KOMITCTCHITHH DopMBbI KOHTPOJIS
paboTsl
6 cemecTp
1 BBenenue, 11esm 1 IToaroTroBka k 1 I1IK-4, IIK-5, TectupoBanue
3aJla4d JUCLMITIMHEI TECTUPOBAHUIO TIK-7
Hroro 1
2 ®usuko-xumudeckue |Iloaroroska k 1 I1IK-4, TIK-5, TectupoBanue
OCHOBBI ITPOIIECCOB TECTUPOBAHUIO I1K-7
yJaJeHus BENIECTBA C
MMOBEPXHOCTU TBEPAOU Utoro 1
(ha3bl — MOJITIOKKH
3 CtpyKTypHI Harnncanue oryera no 1 I1K-4, TIK-5, Oruer o
snemenToB UMC MPAKTUYECKOMY TIK-7 MPAKTUYECKOMY
3aHITHIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
IToaroroBka K 1 I1IK-4, TIK-5, TectupoBanue
TECTUPOBAHUIO TIK-7
IToaroroBka x 1 I1IK-4, TIK-5, KonTponbhas
KOHTPOJIbHOM paboTe ITK-7 paborta
Hroro 3
4 dusuko-xumudeckue |Hamucanue ordera no 2 I1IK-4, TIK-5, OTyer no
OCHOBBI ITPOLIECCOB MPAKTUIECKOMY TIK-7 MPAKTUIECKOMY
nepepacnpeeacHus 3aHATHUIO (CEMUHAPY) 3aHITUIO
BEIISCTBA (cemuHapy)
IToaroroBka x 1 I1IK-4, TIK-5, TectupoBanue
TECTUPOBAHUIO I1K-7
Brinonnenune 4 I1IK-4, IIK-5, NunuBunyansHoe
WHAUBUAYATBHOTO TIK-7 3aJIaHUe
3aJaHus
IToaroroBka K 1 I1IK-4, TIK-5, KonTponbHas
KOHTPOJILHOM paboTe T1IK-7 pabora
Hroro 8
5 ®dusuko-xumudeckue |Hamucanue otuera mo 3 I1IK-4, IIK-5, OTuyer no
OCHOBBI MPaKTUYECKOMY TIK-7 MIPaKTUYECKOMY
SIUTAKCUATBHBIX 3aHITHIO (CEMUHAPY) 3aHITUIO
MPOLIECCOB (cemuHapy)
IToaroroBka K 1 I1IK-4, TIK-5, TectupoBanue
TECTUPOBAHUIO TIK-7
Brimonaenue 4 I1IK-4, TIK-5, NuauBuayansHoe
WH]JIUBUYy IHOTO T1K-7 3aJaHue
3aJIaHns
[ToaroroBka k 1 [1K-4, T1K-5, KontponbHas
KOHTPOJIbHOU pabote [TK-7 paborta
Hroro 9
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6 dusnextpuueckue Hammcanue oTyera mo IIK-4, IIK-5, OrtueT 110
MJICHKU B MPAKTUIECKOMY 1IK-7 MPAKTUYECKOMY
MOJIYIIPOBOJIHUKOBBIX  |3aHATUIO (CEMHUHApY) 3aHATHIO
UMC (cemuHapy)
IToaroroBka x I1IK-4, TIK-5, TectupoBanue
TECTUPOBAHUIO ITK-7
IToaroroBka k IIK-4, [IK-5, Kontponbhas
KOHTPOJIbHOU pabore [IK-7 paborta
IToaroroBka x I1IK-4, TIK-5, YcTHBIN ompoc /
YCTHOMY OIpocCy / TIK-7 co0eceq0BaHUE
co0eceI0BaHHIO
HTtoro
7 ®u3uko-xumuueckue |Iloarororpka k IIK-4, [IK-5, KontponbHas
OCHOBBI METAJUTM3AINH |KOHTPOJIBHOU paboTe TIK-7 paborta
MIOBEPXHOCTHU CTPYKTYP |[ToArOTOBKA K IIK-4, IIK-5, TectupoBanue
TECTUPOBAHUIO 1IK-7
HTtoro
8 dusnko-xummnueckue |Hammcanue oTuera 1mo I1IK-4, IIK-5, OTuyer no
OCHOBBI ITPOLIECCOB MPaKTUYECKOMY TIK-7 MIPaKTUYECKOMY
nutorpaduu B 3aHITHIO (CEMUHAPY) 3aHATHIO
TEXHOJIOTMH MUKpPO- U (cemuHapy)
HaHOJ3JICKTPOHUKHU IToaroroBka x IIK-4, IIK-5, TectupoBanue
TECTUPOBAHUIO 1IK-7
ITonroroBka k IIK-4, IIK-5, YerHsI# onpoc /
yCTHOMY ompocy / [TK-7 cobecenoBanme
co0eceI0OBaHUIO
Hroro
9 M3onaums sneMmenToB |Hanucanue ordera 1mo IIK-4, IIK-5, OrtueT 110
UMC MPAKTUIECKOMY 1IK-7 MPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
IToaroroBka x I1IK-4, TIK-5, TectupoBanue
TECTUPOBAHUIO ITK-7
IToaroroBka k IIK-4, [IK-5, KontponbHas
KOHTPOJIbHOU pabore TIK-7 paborta
Hroro
10 TumnoBsie Hanucanue otdera 1o I1K-4, IIK-5, OtueT 1o
TEXHOJIOTHYECKHUE MPAKTUYECKOMY ITK-7 MPAKTUYECKOMY
MIPOIIECCHI 3aHATHIO (CEMUHAPY) 3aHSATHIO
M3TOTOBIICHUS (cemuHapy)
ounonsapubix 1 MIAIL | [Toaroroka k IIK-4, [IK-5, TectupoBanue
UMC TECTUPOBAHUIO IK-7
Brinonnenue [1K-4, TIK-5, NunuBuayansHoE
WHJVBUTyJIBHOT'O [IK-7 3a/1aHKE
3aJIaHus
[ToaroroBka k [1K-4, T1K-5, KonTponbhas
KOHTPOJIbHOM paboTe [TK-7 paborta
Hroro
12
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11 OcHOBEI Hanmcanue otduera 1o 1 I1IK-4, TIK-5, OTyer no
HAaHOTEXHOJIOTUI [IPAKTUYECKOMY [IK-7 [IPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
[ToaroroBka k 1 [1K-4, T1K-5, TectupoBanue
TECTUPOBAHUIO I1K-7
Htoro 2
Uroro 3a cemectp 46
IToaroroBka u caaua 36 OK3aMeH
AK3aMeHa
7 cemecTp
12 [Nonyuenue 3ananuii | Hamucanue otuera mo 2 [IK-4, IIK-5, | KypcoBoii mpoexT,
Ha KypCOBOW MPOEKT KypPCOBOMY IPOEKTY TIK-7 Ortuer o
KYpPCOBOMY IPOEKTY
Hroro 2
13 Ananu3 nuteparypsl | Hanucanue otuera no 10 [1IK-4, IIK-5, | KypcoBoii mpoexT,
10 TEME KypCOBOI'0 KYpPCOBOMY IPOEKTY [TK-7 Ortuer no
MPOEKTa KYpPCOBOMY MPOEKTY
Hroro 10
14 Ananus Hanucanue otuera no 2 I1K-4, I1IK-5, | KypcoBoii npoekT,
aKTyaJIbHOCTH, KYpCOBOMY MPOEKTY I1K-7 Ortuer no
Hay4yHOH U KYpPCOBOMY MPOEKTY
MPaKTUYECKOU
3HAYUMOCTHU Hroro 2
15 BeinosniHeHue Hanucanue otuera o 14 [1IK-4, IIK-5, | KypcoBoii mpoexT,
HEOOXOTUMBIX KYpPCOBOMY IPOEKTY [IK-7 Otyet no
pacyeToB MO MPOEKTY KYpPCOBOMY MPOEKTY
Hroro 14
16 Ananus Hanucanue otuera no 4 I1K-4, I1IK-5, | KypcoBoii npoekT,
MOJTYy4YE€HHBIX KYpCOBOMY MPOEKTY I1K-7 Ortuer no
pe3yJIbTaTOB KYpPCOBOMY MPOEKTY
Hroro 4
17 BeinonHeHue Harnncanue oryera no 10 [1K-4, IIK-5, | KypcoBoii npoexT,
rpaduIecKux KypPCOBOMY IPOEKTY [IK-7 Otuet no
MaTepuasioB KYpPCOBOMY IPOEKTY
Hroro 10
18 Odopmrnenue [ToaroroBka K 3amure 2 [1IK-4, IIK-5, | 3amuTa KypcoBOro
KYpCOBOT'O MPOEKTa KypCOBOT'0O IIPOEKTa [IK-7 MpPOEKTa
Harnncanue orgera no 10 [1K-4, TIIK-5, | KypcoBoii npoexT,
KypCOBOMY IIPOEKTY [IK-7 Oruer 1o
KYpPCOBOMY IPOCKTY
Hroro 12
Hroro 3a cemectp 54
Hroro 136

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUH AUCHHUILINHBI,

M BUI0B 3aHATHH

CooTBeTcTBHME KOMIETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCIUILIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
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Ta6muma 5.7 — CoOTBETCTBUE KOMIETEHIIUN, (GOPMUPYEMBIX TIPU U3YUECHUHN TUCIUTIINHBI, U BUIOB
3aHATUI

Bunpsr yueOHoi
dopmMmupyemeie JEeATEIIbHOCTH
komnereHIMK | Jlek. | IIpak. | Kype. | Cam.
3aH. | 3aH. mp. | pa0.
I1K-4 + + + + |3amuTa KypcoBoro mpoekrta, MaausunyanbsHoe
3aganue, KontponbHas pabota, KypcoBoii mpoekr,
Otuer o KypcoBoMy NpoekTy, OTuer no
IIPAKTUYECKOMY 3aHATHIO (ceMuHapy), TectupoBaHue,
YcTHblIi onpoc / cobeceoBanue, JK3aMeH

@OpMBI KOHTPOJIA

I1K-5 + + + + |3amuTa KypcoBoro npoekra, MuausunyanbHoe
3ananue, KonrponbHas padota, KypcoBoit mpoexT,
Otuer o KypcoBoMy npoekty, OTuer no
[IPaKTUYECKOMY 3aHATHIO (ceMuHapy), TectupoBanue,
YcTHBIN onpoc / cobeceoBanne, IK3aMeH

I1K-7 + + + + |3ammTa KypcoBoro npoekra, MHIuBuyaibHOE
3amanne, KonrponpHas padota, KypcoBoii mpoexT,
Otuer 1o KypcoBoMy MpoekTy, OT4uer 1no
MPaKTUYECKOMY 3aHSTHIO (cemuHapy), TecTupoBanue,
VYerHbIit onpoc / cobecenoBanue, IK3aMeH

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

BbannbHble onieHkH U1t OpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6nuua 6.1 — bambHbIE OLIEHKH

o . MaxkcuMalIbLHBIN
MakcumanbHbIN MakcumanbHbIN
0aJut 3a Mepuo. Bcero 3a
®DopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | ©6amn 3a mepuoj
mexnay 2KT u Ha CEeMecCTp
Hayana cemectpa | mexay KT u 2KT
KOHEII ceMecTpa
6 cemecTp
NupuBuyansHOE 3a1aHUE 8 8 8 24
KoHTtposnbHas padota 5 10 10 25
YcrHblii onpoc / 1 1 1 3
cobeceqoBaHuE
TectupoBanue 0 0 6 6
OT4er 1o NpaKTUYECKOMY 4 4 4 12
3aHATHUIO (CEMUHAPY)
DK3aMeH 30
Htoro Makcumym 3a nepuos 18 23 29 100
Hapacratomum utorom 18 41 70 100

BbannbHble OLIeHKH JUIsl KYpCOBOI'O IPOEKTa MpeicTaBieHsl B Taduie 6.1.1.
Tabauma 6.1.1 — banibHble OLEHKHU AJIsi KYPCOBOTO MPOEKTa

. . | MakcuManbHBINH Ot
MakcumanbHbIN MakcumanbHbII
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
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OTt4er o KypcoBoMy 20 40 40 100
MIPOCKTY

Nrtoro makcumym 3a 20 40 40 100
nepuos

Hapacratomum urorom 20 60 100 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHHA KOHTPOJIb

[lepecuer 6aIOB B OIICHKH 33 TEKYIIUI KOHTPOJIb MPEACTaBIeH B Tabnuue 6.2.
Tabnuma 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha ATy TEKyIIero KOHTPOIS Orenka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcuMabHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N|W |

< 60% ot MakcuManbHOI cymMMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMbI 02/1710B B TPAAULIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmmbl 6aJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOJAHYIO OLICHKY
Hrorosas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90— 100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEey1OBJIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHAas1 JUTEpaTYpa

1. ITporeccbl MUKpPO- M1 HAHOTEXHOJIOIHH : yuebHoe nocobue s By30B / T. U. lanununa [u np.] ;
denepanbHOE areHTCTBO IO 00pa3zoBaHUI0, TOMCKUH roCyJapCTBEHHBIH YHHUBEPCHUTET CHUCTEM
ynpaieHus u paanodnekTpoHuku (Tomck). - Tomck : TYCVYP, 2005. - 316 c. (Hanuuue B Oubinorexe
TYCVYP - 103 x3.).

2. Texuonorust KpeMHUEBON HaHOANIEKTpoHUKH [TekcT] : yuebHoe mocobue / T. U. [lanununa, B.
A. Karazeii, E. B. Anumienko ; MunucrepctBo oopazoBanus u Hayku Poccuiickoit denepanuu, Tomckuit
rOCYapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PAAUOIIEKTPOHUKH. - 2-€ u3g. - Tomck : TYCVYP,
2015. - 319 c. (manuuue B 6ubmuotexke TYCVYP - 29 5k3.).

7.2. lonoiHUTEIbHAS JTUTEPATYPa

1. BBenenue B MpoIecchl HHTETPAIbHBIX MUKPO- U HAHOTEXHOJIOTUH [] : yueOHOE mocobue s
By30B: B 2 T. / pea. 0. H. Kopkuko. - (Hanorexnonorun). T. 2 : TexHoJIOrH4ecKre acrekThl. - M. :
BMHOM. JlaGopatopus 3Hanuit , 2011. - 252 c. (Hanuuue B 6ubanoreke TYCVYP - 45 5k3.).

2. BBeneHue B mpoliecchl UHTETPAIbHBIX MUKPO- U HaHOTeXHoJorui [Tekct] : yueOHoe nmocoOue
st By3oB: B 2 1. / pea. 0. H. Kopkumko. - M. : BUHOM. JlabopaTtopus 3nanuit, 2010 - . -
(Hanorexnomnoruu). - ISBN 978-5-9963-0341-0. T. 1 : ®uU3HUKO-XUMHYECKUE OCHOBBI TEXHOJOTHHU
mukpodsiektporukn / F0. JI. Yuctskos, FO. I1. Paitnosa. - M. : BUHOM. JlaGopaTtopus 3nanui, 2010. -
392 c. (nanuune B onbnuorexe TYCVYP - 45 5k3.).
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3. Mukpoosinektponuka: IlpoekTupoBaHue, BHUAB MHKPOCXeM, (YHKIHOHAJIbHASA
MHKPOIJIEKTPOHUKA : YueOHoe mocobue mist By3oB / UBan EdumoBuy Edumon, UBan SkoBneBuu
Ko3ssips, FO.H. 'opOyHOB. - 2-¢ u31., nepepad. u gom. - M. : Beicmas mkoia, 1987. - 416 c. (nanuyue B
oubmorexke TYCVYP - 34 3k3.).

4. KOoHCTpYKTOPCKO-TEXHOJIOTUYECKOe o0ecredeHne MPOU3BOICTBA U3EIUI MUKPOAJIEKTPOHUKH
U MUKPOCHCTEMHOMW TeXHHKU: yueObHoe mocobue / U. ®@. Napumnos, 0. C. XKuauk - 2023. 148 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/10862.

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

1. TIpouecchl MUKpPO- U HAHOTEXHOJIOTUH : y4eOHO-METOUUYECKOE OCOOUe MO ayJUTOPHBIM
MPAKTUYECKUM 3aHATHAM U camocTosTensHoi padote / K. . CmupHoBa ; denepanbHOe areHTCTBO 110
oOpa3oBannto, TOMCKHIT TOCYTapCTBEHHBI YHUBEPCUTET CUCTEM YNPABICHUS U PATHOIJICKTPOHHKH,
Kadenpa dpuszmueckoii sanexrponnku. - Tomck : TYCYP, 2007. - 53 c. (Hanuuue B 6ubmmorexe TYCYP -
47 5K3.).

2. Ilpouecchl MUKPO- U HAHOTEXHOJIOTUN: MeToINYeCKne yKa3aHus 10 BBHIITOJHEHUIO KYPCOBOTO
MPOEKTa JUIsl CTYIEeHTOB TexHH4eckux By30oB / M. A. Uuctoenosa, U. ®. Napumnos - 2026. 21 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/11362.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JIUIL
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ay JUTOPHOI paboThl 00yYarOIuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALINH.

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEILHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIYyEeTCs 00palaThbCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe of0ecrnedyeHre JUCHMIIITHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue JJIsl JeKIIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALUM,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOHM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pYyJOBaHHAs JOCKOW U CTaHJAPTHOW yueOHOM
Mebenblo. FiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHBIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYueOHas aynutopusi: yaeOHas ayJuTOpHUs JIJIs1 TPOBEACHUS 3aHATHIA MPAKTHYECKOTO TUTIA, yueOHas
ayAUTOPHS I IPOBECHHS 3aHATHH CEMHUHAPCKOTO THUIIA, TOMEIIECHHE JIJIsl TIPOBEACHUS TPYNIOBBIX U
WHIIUBUAYAJIBHBIX KOHCYJIbTAIUNA, TOMEIICHHUE TSl TPOBEJACHHUS TEKYIIETO KOHTPOJIS U TPOMEKYTOTHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 130 ayn.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- InTepakTuBHAs MTaHEIb;

CornacoBaHa Ha noptane Ne 69052 16


https://edu.tusur.ru/publications/10862
https://edu.tusur.ru/publications/11362
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- Kamepa;

- Muxpodos;

- Tym06a it mokagumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoe o0ecredeHne 1JIs KypcoBOro nNpoeKTa

JlabopaTopus (U3HKU KOHIEHCHUPOBAHHOI'O COCTOSIHUS M MaTE€pPHUAJTIOB AJIEKTPOHHONH TEXHUKH:
yueOHas ayauTOpHUs AJIS NMPOBEICHUSA 3aHATUN NMPAKTUUYECKOTO THUIMA, yueOHas ayIuTOpHUs I
MIPOBEICHUS 3aHATHIA 1a0OpPaTOPHOTO TUMA, YUeOHAs ay TUTOPUS I IPOBEICHUS 3aHATUIH CEeMUHAPCKOTO
TUNA, IOMEIICHHUE U1 KypCOBOT'O MPOEKTUPOBAHUS (BBIIIOJHEHUSI KypPCOBBIX paboT), HOMEIIEHUE IS
MPOBEJICHUS I'PYNIOBBIX M MHIWBUYyAIbHBIX KOHCYJIbTAIMH, MOMEIIEHNUE I IPOBEACHUS TEKYIIETO
KOHTPOJISI M IpOMEXXyTouHOM arrectanuu; 634034, Tomckas ob6nactb, r. Tomck, Bepmmnuna ynuna, 1.
74, 119 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- JlaGopatopuble MakeThl: «TemmepaTypHble CBOWCTBAa (PEPpPOMAarHUTHBIX MaTEPHATIOBY,
«TemneparypHble CBOWCTBA MPOBOISIINX MaTepUaIoBy, «O0beMHOE U OBEPXHOCTHOE COMPOTHBIICHUE
M30JISIIMOHHBIX MaTepuanoBy, «IIpoboit TonkomaeHouHbIx KoHAeHcaTopoB (TIIK)», «TemnepatypHas
3aBUCHUMOCTb ITPOBOAMMOCTH JUAJIEKTPUKOBY», «DOTOIIEKTPUUECKUE CBOMCTBA IOJYIPOBOJHUKOBBIX
MaTtepuanoBy, « OnpeneneHue MUPUHBI 3aIIPEIIEHHON 30HbI TOJIyIPOBOAHUKOBY, «OIIpeieeHue TEpMO-
3J1C nonynpoBogHUKOBY, « I dexT Xomna», «dpdekt IlenpTher.

- JlaGopaTopHoe obopynoBanue u npudopsl: nzmepurens E7-8 (2 mr.), Bonet™MeTp B7-22A (5 mt.),
amnepmetp ®@-195, M-253 (2 mT.), HICTOYHUK NOCTOSHHOTO TOKa b5-47, sanexrpomerp B73-42,
mynsTUMeETp B7-22A (2 mt.), usmeputens ummutanca E7-20, repaommerp E6-13, neus naboparopnas (2
mt.), npudop s uccnenosanus npodos TIIK, nabopatopusiit creny CPII-5 (2 wT.), BonsT™MeTp B7-26,
BosibT™METp HuppoBoit ®4214, Bonstmerp D238,

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

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

- Kommnerotep Intel(R) Core (TM)2 CPU (4 mr.);

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Free Pascal,

- LibreOffice;

- Microsoft Visual Studio 2010;

- PDF-XChange Viewer;

- PTC Mathcad 13, 14;

- Windows XP;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU pabOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, . Tomck, Jlennna npocnexr, 1. 40, 101 ayxq.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

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

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;
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- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;
- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIbIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanne OLIEHOYHbIX MATEPHUAJIOB JIS TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabauia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?::;§;;ii;ﬁ (rem) q;giﬁgfggr;;e ®opmebl koHTpOIs | OnieHounbie MaTepuansl (OM)
1 BBenenue, neiau 1 3agauu T1IK-4, TIK-5, TectupoBanue [IpumepHsIil nEpeUYEHb
JUCIHIIINHBI TIK-7 TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
2 ®usuko-xumuueckue ocHoBbl |I1K-4, TIK-5, TectupoBanue [IpumMepHbIi TEpeUeHb
nporneccoB yaanenus Bemiecrtsa |I1K-7 TECTOBBIX 3aJaHUN
C IIOBEPXHOCTH TBEPOii hasbl — OK3aMeH [Iepeyens sK3aMeHaMOHHBIX
MO/JIOKKHU BOITPOCOB
3 Crpykrypsl anementoB UMC  |T1K-4, [1K-5, KoHTtponbHas [IpumepHBIil nepeueHb
[K-7 pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Otuer o TeMbl NpakTUYECKUX 3aHATHN
MIPaKTUYECKOMY
3aHITHIO
(cemuHapy)
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4 ®dusuko-xummuueckue ocHoBbl |[1K-4, TIK-5, NupuBunyansHoe |[IpuMepHBIil nepeyeHb
npoueccoB nepepacnpenesnenus |I1K-7 3aJlaHuE BAPUAHTOB MHUBUAYJIbHBIX
BEILIECTBA 3a1aHUI
KoHntponbHas [IpumepHbIii IepeyeHb
pabota BapHaHTOB (3aaHU)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
5 ®uzuko-xumuueckue ocHoBbl |I1K-4, I1K-5, NunuBunyansHoe |IIpumepHbIN nepedeHb
AIUTAKCUAJIBHBIX IIPOLIECCOB [1K-7 3a/1aHue BAPUAHTOB MHUBUTyaIbHBIX
3aJjaHUN
KonTponbsHas [IpumepHBIil nEpeYeHb
pabota BapHUaHTOB (3a/1aHUiN)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer o TeMbl NpaKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)
6 Jusnexrpudeckue mwienku B |11K-4, I1K-5, KonTtponbhas [IpumepHBIil nEepedyeHb
noytynpoBoIHUKOBBIX UMC [1K-7 pabora BapUaHTOB (3aJaHui)
KOHTPOJIbHBIX paboT
YcTHblit onpoc / [IpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB JJIsl YCTHOTO
orpoca / cobeceoBaHUS
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
IIPAKTUYECKOMY
3aHITHIO
(cemuHapy)
7 ®uznuko-xumuyeckue ocHoBbl |I1K-4, TTK-5, KonTponbHas [IpumMepHbIii IEpeYeHb
MeTaJUTH3aIliy TTIOBEPXHOCTH [1K-7 pabora BapUaHTOB (3aJaHui)
CTPYKTYp KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX

BOIIPOCOB
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8 dusuko-xumuyeckue ocHossl |I1K-4, TTK-5, Ycrablit onpoc / [IpumepHBIil nepeyeHb
MPOIECCOB TUTOrpadun B [IK-7 cobecenoBanme BOIIPOCOB [JIs1 YCTHOT'O
TEXHOJIOTUH MUKPO- U orpoca / codbeceoBaHUs
HaHOJJIEKTPOHHUKH TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
MIPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
9 Nzonauus snementoB UMC | T1K-4, T1K-5, KoHntponbHas [IpumepHbIii IepeyeHb
[K-7 pabota BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
Otuer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
10 Tunossie TexHonoruueckue |I1K-4, I1IK-5, NupusunyansHoe |IIpuMepHBIil nepeueHb
MPOLIECCHl U3TOTOBJICHUS [IK-7 3a/1aHNe BAPUAHTOB WHUBUTyaTIbHBIX
ounonspubix 1 MAIT UMC 3a/1aHui
KonTponbsHas [TIpumepHsIil nEpeyeHb
pabora BapUaHTOB (3aaHUI)
KOHTPOJIBHBIX paboT
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
Otuer o TeMbl NpakTUYECKUX 3aHATHN
MPAKTUYECKOMY
3aHITHIO
(cemuHapy)
11 OcHOBBI HAHOTEXHOJIOT U [1IK-4, TIK-5, TectupoBanue IIpuMepHBIii IepeyeHb
[IK-7 TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIMOHHBIX
BOITPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
IIPaKTUYECKOMY
3AHATHUIO
(cemuHapy)
12 [lonyuyenue 3ajaHuii Ha [1K-4, T1K-5, Ortuer o [IpumepHsIil nEpeUYEHb
KYpPCOBOM MPOEKT [IK-7 KYpPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOCKTY
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13 Ananus nutepatypsl 1o teme |[1K-4, [1K-5, Oruer 1o [IpumepHBIil nepeyeHb

KypCOBOI'O IIPOEKTa [IK-7 KypCOBOMY TEMAaTUK KyPCOBBIX [IPOEKTOB
IIPOEKTY

14 Ananu3 akTyajabHOCTH, [1K-4, T1K-5, Ortuer no [IpuMepHbIii TEpeUeHb

Hay4YyHOH U MPAKTUYECKOU [1K-7 KYpCOBOMY TEMaTUK KyPCOBBIX MPOEKTOB

3HAYUMOCTH MIPOEKTY

15 Bemonnenne Heobxomumeix |[1K-4, TTK-5, Ortuer no [IpumepHsIil nEpeYEHb

pacyeroB I10 IPOEKTY IK-7 KypCOBOMY TEMAaTUK KyPCOBBIX IIPOEKTOB
IIPOEKTY

16 Ananu3 noay4eHHbIX [1K-4, T1K-5, Ortuer no [IpuMepHbIii TEpeUeHb

pe3yJIbTaTOB [1K-7 KYpCOBOMY TEMaTUK KyPCOBBIX MPOEKTOB
IIPOEKTY

17 Bemonnenwne rpadpuueckux |[1K-4, ITK-5, Ortuer no [IpumepHsIil nEpeUYEHb

MaTepuaioB I1K-7 KypCOBOMY TEMATHK KypCOBBIX IPOEKTOB
IIPOEKTY

18 Odopmrnenne KypcoBoro [1K-4, TIK-5, 3amuta Kypcosoro |IIpumepHsblii nepedeHb

MIPOEKTA [IK-7 [IPOEKTa BOIIPOCOB [JIS 3AILUTHI

KypCOBOTO MPOEKTa

Ortuer no [IpuMepHBIii TEpeUeHb
KypCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOEKTY

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4EHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU ILIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JTHUCITUTUINHE
dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHUH UIn HABBIKOB HJIN
CYMMBbI 0aJIOB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o01ue, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCUMaJbHON 3HAHUS CHUCTEMAaTHUYECKH | CUCTEMATHYECKOe
CYMMBI 0aJIOB OCYILECTBIIIEMOE pUMEHEHNE
yMEHHUe HABBIKOB
4 (xoporo) ot 70% no chopMuUpOBaHHBIE, B IICJIOM B IICJIOM
89% ot HO CoAepKaIme YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCUMAaJIbHOU OTIEIbHBIC coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEMBI 3HAHUS OTJENIbHBIC OTJEIIbHBIC
mpoOesbl yMEHUE poOebI
MIPUMCHCHHE
HABBIKOB
5 (0TIM4HO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOW | CcHCTEMaTHYeCKHe yMEHHE CHUCTEMaTHYECKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB
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[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

Ornenka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2

He nmeet HeoOX0IMMBIX TIPECTABICHUN O IPOBEPSIEMOM MaTepHralie

(HEYTOBJIETBOPUTEIHLHO ) | KITH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K OIPEJIEJICHHON HayKe, OTpaciii WK 00bEKTaM, y3HAeT B
TEKCTax, N300paKEHUSX UM CXeMaX U 3HaeT, K KaKMM HCTOYHUKAM HY>KHO
obOparaTthcs uist 60siee 1eTaJbHOTO €r0 YCBOCHHUSI.

3

3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT

(yI[OBJ'IeTBOpI/ITeJ'ILHO) H3yquHLIﬁ QJICMCHT COACPIKAHUA PCIIPOAYKTUBHO: IIPOU3BOJIBHO

BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
NENCTBUIX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIEKTUBBI Pa3BUTHUSI 1 OCOOCHHOCTH JJIsl pa3HBIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT

HSy‘IGHHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[CﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHUM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUITIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHUIIINHBIL.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHUM

l. CTpyKTypa 3MHUTAKCHANBHEIX IUIEHOK:
a) NOIHKPHCTAILIHYECKAS;
1. ) MOHOKpHCTANIHYECKAs;
B) amopdinas:
r) muaKas

2. Kaxoiil 13 METOI0B IMHTAKCHH MO3B0IEET NPOU3BOANTE POCT JAHHOIO MATEPHATA NPH naubonee

HH3IKHX TEMI’IE’PHTYPHX?:

a) razohaiHan IMHTAKCHS,

6) MOC-ruapuaHan MU TAKCHA,
B) MITD;

r) MOC sourakens.

3. Kaxue crkopocT pocTa XapakrepHsl juia npouecca MJTD?
a) ~1 MEM/MHE;
3. ©)~0.3 mem/mun;
B) ~0.1 mxm/uac;
r) ~10 mEM/MHH.

4. Metog MU OTIHHMACTCH OT APYIHX METOA0B MM TAKCHH!
) HHIKOH TEMITEPATYPOil MPOLECCa, BRICOKOH TOMHOCTBIO YIPABICHUA YPOBHEM JIErHPOBAHMA;
0) NOBLILIEHHOH Ne(eKTHOCTEIO MUTAKCHANEHOIO C104, JABHCHMOCTEIO pazbpoca anekrpodmin-

HECKHX IIEI.PEIM&.'.'TPUH IMHTAKCHANBHBIX CIIOEE OT JaBJISHHUA B PEaKTOpE:

B) BLICOKOH TeMMeparypoH npouecca, pasMbeiTHEM IPAHHLbLI Pa3iend INHTAKCHANILHBIA cnoi —

MacTHHA;

r] HH3KOI TEMIIEPHT}-"PUﬁ npogeccd, paiMblITHEM IPAHHIILL PA3CTH MHTAKCHANBHEI CI0H — nia-

CTHHA.
5. Hem onpenenserca 3MeMEHTHLIH COCTAB BrIpauiueaeMoro pacteopa InGaAs metonom MJIS:
a) oTHOIIeHHeM notokos Ga u As;
5. 0) orHowenunem noroxos In u Ga;
B) NOTOKOM ATOMOB AS:
r) norokoM aroMos In.
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6. Ha 3Tane pasroHKH NpUMeck pacnpeie/iaeTca N0 3akoHy:
a) MHTerpana GyHKUMH OmuOKK;
6. ©0) napabonuyeckomy;
B) JIHHEHHOMY;
r) sakony laycca.
7. Ha atane 3aroHkH NpHMECk pacnpeienseTca N0 3aKkoHy:
a) MHTerpana GyHKUMH OOk,
7. ©6) napaGonuueckomy;
B) THHEHHOMY;
r) sakony I'ayveca.
8. [lpu nerupoBaHuH NOIYNPOBOAHHKA p-n—nepexon odpasyerca Ha rayOuHe, rae:
4) KOHLUEHTPALHA BBEICHHONH npuMecH DONbLIE KOHUESHTPALIMH MCXOAHOI npuMecH;
8. O) KoHUEHTpALHS BEEICHHOMN NPHMECH PABHA KOHUSHTPALIMM HCXOIHOH npHMecH;
B) KOHLUEHTPALUHA BBSACHHOH NPHMECH MEHBIIE KOHUEHTPALMH HCXOIHOH NPHMECH;
I') Ha MOBEPXHOCTH NOIYIPOBOIHHEKA.
12. Tlpn coznanuu nervpoBaHHeIX obnactell MeTonom Tepmudeckoil Audipyiun MakcHMyM KoH-
LEHTPALIHH IPHMECH HAXOAHTCA:
a) Ha ry0HHe p-n—nepexoia; Xp-n;
0) Ha NOBEPXHOCTH;
B) Ha ryduue 1/2 x_(p-n);
r) Ha rnyOuHe cpenHeil npoexuun npobera Rp.
20 B MLl HC na Tpan3HeTOpax ¢ KaHAIAMH OAHOTO THIEA NPOBOAHMOCTH H30MALIMA JIEMEHTOR!
a) MUaNeKTpHYecKan;
) ne Tpebyerca;
10. B) KOMOHHHPOBAHHAN!
r} 34 CYET BBEIeHHA ,ZI'UI]U_HHIITEJ'IbHGrI UIIEPHL[HII ,[I_H[b(.l}}"jHH AR CO3aHHA p'd'_{,EIEJII‘ITE,_lBH{JIU ICHP—
MaHi,

9.1.2. [lepeyeHb IK3aMEHALIMOHHBIX BOIIPOCOB

DUBUKO-XUMHUYECKUE MPOLIECChl OYUCTKU MOBEPXHOCTH MOIOKEK.
VYcnoBus nojty4eHUs MOHOKPUCTAIIIMYECKUX TUIEHOK.
MexaHu3M pocTa U KHHETUKA OKUCJICHUSI KPEMHUS.
du3nyeckrue OCHOBBI polecca TepMUuIecKor AuQdy3un.
TexHoIOorus SMUTAKCUATBHOTO Hapal[UBaHUS TIEHOK U 000pyI0BaHHE.
TexHonorust U3rotoBiaeHus AU(GPy3MOHHBIX 2TEMEHTOB
TexHonornyeckuii nmpoiecc u3rotopneHus ounoysipasix MMC 1o anuTakcuaabHO-TIIaHAPHON
TEXHOJIOTHHI
8. Texnonorunyeckuit mporecc nzroropinenuss M1 MC Ha komIisieMeHTapHBIX TPAH3UCTOPaX
9. Texnonorus uzrotopynenus ounonasipHoir UMC no nonaumniaHapHON TEXHOJIOTHH
10. Beibop MeTo/1a MOMydyeHUsl PUCYHKA HHTETPAIbHBIX MUKPOCXEM
11. TexHosorus MeTajIM3aly NoaynpoBogHUKOBbIX UTMC
12. Xumudeckoe ocaxacHue 13 ra3oBoi ¢asbl. [I1azMoxumMudeckoe ocaxaeHue.
13. Texnomorust u3roroBieHus ounoysipaor UMC mo qudJIeKTpruIeCKOr HU30JISIHH
14. Texnomorus u3rorosieHus ounossipuor UMC no n3oriaHapHOM TEXHOJIOTHH
15. Texnomorus uzrorosienuss M1 UMC ¢ kaHanmamu 0IMHAKOBOTO TUIIA TPOBOJUMOCTH
16. Texuomorus MJID
17. Texnosoruss MOC rugpuiHoi SMUTaKCUN
18. IlonmyueHue nerupoBaHHBIX 00aCTEH METOJOM HOHHOTO JIETUPOBAHUS
19. OCHOBBI 30HIOBBIX HAHOTEXHOJIOTUH
20. OcHOBBI TUTOrPaUIECKUX METOJIOB C BBICOKOH pa3peIaroliei criocCOOHOCThIO

NOoWUnkE PN~

9.1.3. IlpuMepHbIii NepedYeHb BONPOCOB JIsl 3allIUThI KYPCOBOI'0 IIPOEKTAa

1. Ananu3 UMC. Kakue 3j1€MeHTHl BXOJAT B JAHHYIO CXEMY, MO KaKOW TEXHOJOTUHU OHU
BBITIOJIHSIOTCS, KAKHUE CBSA3M YCTaHABIMBAIOTCS MEXKIY JIEMEHTaMHU.
2. Meroj U30JII1H 3JIEMEHTOB ¥ HEOOXOMMOE YHCIJIO N30JIUPOBAHHBIX 00JIaCTEH.
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MeTo/1b1 OJTy4eHHUs SIIEMEHTOB CXEMBI U UX PUCYHKA.

[TocnenoBatenbHOCTh ONEPAMid TEXHOJIOTHYECKOTO MPOIEcca, TEXHOTOTHYECKUN MapIIpyT.
OcHOBHBIE TEXHOJIOTUYECKUE TIPUEMBI, UX Ha3HAUYEHUE U CYTh.

TexHOMOTHYECKHE PEKUMBI B JaHHOW KOHKPETHOW TEXHOJIOTHH, a TakKe 00OpylIOBaHUE,
HCIOJIb3YEMOE ISl POU3BOJICTBA U KOHTPOJIS.

7. PexomeHJaMu TEXHOJIOTHYECKUX PEKUMOB, MPUTOIHBIX AJII MPAKTUYECKON peanu3aiuu npu
M3TOTOBJICHUH JAHHOW CXEMBI HIIU CTPYKTYPHI.

SNk

9.1.4. IlpuMepHBIi NepeYeHb TEMATHK KYPCOBBIX IPOEKTOB

TexHoorus U3roTOBJIEHUS UHTErPpaIbHON MUKpocxeMbl DCJI

Texnonorus nsrorosnenus UC na comenienusix MOII-Tpan3ucropax
®oTOUYyBCTBUTENBHBIE PHUOOPHI ¢ 3aps10BOH cBsi3bio Ha M/IIT C
Texnonorus nsrorosneHus cxemel UMC TTJI

Texuonorus nzroroiaenus KMJIT UC tuna NJIN-HE

TexHOI0rus U3rOTOBICHUS TPAH3UCTOPA C ABYMEPHBIM JIEKTPOHHBIM ra30M

AN ol e

9.1.5. IIpuMepHbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBHBIX padoT

1. Bapuanrt 1
. ¥xazaTe mapaMeTphl MOAM0KKH MapKH:
0 SK3D01/4KOME
200K3515

2. [lpeacTaBNTE CTPYKTYPY MHHY — PE3HCTOPA.

2. Bapwuaur 2
J. '-](EJE.TE- napar-{crpm OO ER h{ﬂpl{}l:

110 TRKIO®L5/5K3C5,0
J00KT68 _

2. IlpeacTaguTh CTPYKTYPY PEIUCTOPA B SMHTTCPHOH obnacTi.

3. Bapuanrt 3.
1. PaccuuTaTth KOJMYECTBO JIOHOPHON mpumecu pocdopa, BHeApsieMOe B KPEeMHUH U3
OeckoHeyHOro ucrounuka npu remmeparype 1000 C 3a 40 MuH.
2. OnpenenuTh MNOTPEMIHOCTh IU(PEHY3MOHHOTO pe3ucTopa N0 MOBEPXHOCTHOMY
conpoTuBieHuto. Pesucrtop monyuen nuddysueit 6opa B kpemHuit tuna KOP-1,0,
oOecrnieunBarolIeil MOBEPXHOCTHYIO KOHIeHTparuio 5*10718 cm”(-3) u riyOuHy 3ajeraHus p —
n nepexoaa 2,7 MkMm. Jduddysus npooautca npu temneparype 1150 C. TouHocTh
noanepxkanus temneparypst 0,5 C, a Bpemenu 30 c.
3. Pacnpenenenue npuMecH Ha 3Tare 3alOHKM OIMCHIBAETCA CIEAYIOUIEH 3aBUCHMOCTBIO.
[Toka3zatb mpo¢uiu pacrpeaeneHus npumecu, eciu Bpems auddyzuu t1>t2>t3. O6bACHUTH X0
KPHBBIX.
4. Ha xaxoii rmyOuHe obpa3syercst p —n nepexoa npu auddysuun?

4. Bapuanr 4.
1. [Inenka KpeMHHUs OcaXk1aeTcs MyTeEM BOCCTaHOBIEHUS | % TeTpaxyiopua KpEMHUS B IOTOKE
Bozopoaa npu temnepatype 1400 K. KakoBa a¢pdexTuBHOCTS Ipoliecca, €Clii OTHOLICHUE
KpEMHHUS K XJIOpy Ha BxoJie pasHo 0,25.
2. OnpenenuTs BpeMs MOJIYUYEHHS IJIEHKU ABYOKHCH KpeMHHsA TonmuHo# 1,0 MKkM B mapax
Bozb! ipu Temneparype 1000 C.
3. Ha mognoxke 200K2C-0,01 Boipaniena snurakcuanbHas miaeHka 10 K/Ib-0,5 co ckopocThio
1 Mmxm/MuH. OnpeeTuTh KOHIIEHTPAIUIO CYPbMBI B IJIEHKE Ha INIyOHMHe 9 MKM B pe3yJbTaTe
aBTOJIETMPOBAaHUs, €CIIU TeMIiepaTypa snurtakcun 1523 K.
4. IloueMy npu NOJYyYEHUHU IIEHOK ABYOKHCH KPEMHUS TEPMUUECKUM OKHCIEHUEM
UCTIOJIb3YETCsl TaK Ha3blBaeMasi KOMOMHUpPOBaHHAs TEXHOJOTH, M YTO OHa O3Hayaer?

5. Bapuanrt 5.
1. Kak n3MeHHTCS CKOPOCTh pOCTa AMUTAKCUAIBHON IJIEHKU KPEMHUS NPU BOCCTAHOBJICHUHU
TeTpaxJIOpuaa KPEMHHUS BOJOPOJOM IPH MOCTOSHHONH CKOpPOCTH moToka rasza 0,5 M/c, ecnu
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temnepatypa peakuuu cHuzuiack ¢ 1600 no 1300 K? KonuenTpanus teTpaxyiopuia B BOIOPOAE
MOJJIEP>KUBAETCS MTOCTOSIHHOM, YTO COOTBETCTBYET 3HAYEHHSIM OTHOILIEHUH XJIOpa K BOJOPOAY U
KpPEMHHUS K XJIOpY Ha BXoje B peakTop coorBeTcTBeHHO 0,02 1 0,25. CucteMa HaXoIUTCs B
PaBHOBECHH.

2. Koncranta paBHOBeCHSI OCHOBHOM peaklUH MOJTYyUYEHHUS KPEMHHUS XJIOPUIHBIM METOAOM
coctasiisieT 0,0245. OnpenenuTs JaBICHUS TETPAXIOPHUIA KPEMHHUS U BOJOPO/IA, €CIIA JIaBICHUS
MPOJIYKTOB peakiuu Ha Bbixoje cocTaBisstoT 10,2 I1a nna kpemuus u 120 [1a gis xsmopuctoro
BoJlopoa. CoepkaHue TETpaxJiopuia KpeMHuUs B ToToke Bogopoaa 0,5 %.

3. Ha mognoxke 200 KO®-0,05 Beipamena snutakcuanbHasg mienka tuna 10 KAb-0,5 co
ckopocThio 1 MkM/MuH. OnipenieTuTh KOHIIEHTpanuio ¢ocdopa B IICHKE B pe3ysbTaTe 3G dhexra
aBTOJICTUPOBAHUS Ha TIyOuHE 8 MKM, eciu Temrneparypa snutakcuu 1200 °C.

4. Kakue TpeOoBaHMS MPEABIBIAIOTCS K moa3aTBopHoMy audnekTpuky MII-ctpykryp? Kak
OHH PeaIU3YIOTCS C TOYKU 3pEHHS BHIOOpA TEXHOJIOTHUN?

9.1.6. TeMbl NpaKTUYECKUX 3aHATHI

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

Pacuer pexxumoB nud¢ys3un u npoduieit serupoBaHus

Pacuer TounocTr M3roToBiaeHus AM(PPy3MOHHBIX JIEMEHTOB

Pacuer pexxuMoB razogaszHoi 3MUTaKCUH U TPOQUIICH aBTOIETUPOBAHUS

Pacuer pe:xMMOB MOJIEKYIISIPHO-IYy4€BOM YITUTAKCUU

Pacuer pe:xMMOB OKUCIICHUS

Jlutorpadus B TEXHOJIOTHH MUKPO- U HAHOAJIEKTPOHUKE

PacueTr TeXHOTOrHYECKUX PEXXUMOB J1Jisi co3aanus nzosiuuu UMC

Pa3paboTka THHOBBIX TEXHOJOTMYECKHX IPOLIECCOB HM3TOTOBJICHUS MOJYHPOBOJIHHUKOBBIX
npubopos u UMC

. OCHOBBI HAHOTEXHOJIOTUI

XN R DD

[S—
=)

9.1.7. IllpuMepHbIii NepedeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 3aJaHU I

Tema wnauBuayansHoro 3amanus Ne 1: Jluddysus npumeceit B KpeMHUN

[Ipu BBIMONHEHHMU 3anaHus TpebyeTcss 00OCHOBATH BHIOOpP TEXHOJOTHUHM (OJHOCTAAMHAA,
NByXCTaauiHas), U3JI0KUTh €€ OCHOBBI, YCIOBHS IPOBeeHUsA. B COOTBETCTBUU ¢ HCXOAHBIMU JaHHBIMU
3a/laHus CIIEyeT paccuuTaTh pexxuMbl TudPy3un, npodunu pacnpeaeaeHuss IPUMECH B JIETUPOBAHHBIX
00J1acTSIX ¥ OUEHUTh TEXHOJOTUYECKYIO MOIPEIIHOCTh MO COMPOTUBIICHUIO JIETHPOBAHHOM 00J1acTH.
1. Bapuanrt 1
Onpenenuth pexxumbl quddy3un u npodusib pacupeaeneHus npumecu npu quddysun 6opa B
KpeMHUH, paHee JerupoBanHbiii pochopom pu T=1200 C 3a Bpems 120 MuUH 1 UMEIOMHAN =
700 Om/kB 1
xpn= 4 mxm. Konnenrpamus noaioxku 10714 cm-3. O6nacTh, JerupoBaHHas 60poM, UMEET =
200 Om/kB u TIIyOUHY 3ajieraHusl p — n mepexoja xpn= 2,2 MKM. PaccunTaTh MOrpemHocTh
CONPOTHUBIICHHUS CJI0SI IpH mHpHrHE 20 MKM U JIJTMHE 1 MM.
2. Bapwuanrt 2.
[Tpu dopmupoBanuu M/II-cTpykTyp ¢ kKaHaIaMu n — Tumna npooautcs nuddysus docdopa, u
MOJy4arT 00JacTH ¢ MOBEPXHOCTHBIM compoTupieHue 40 OM/kB u xpn= 1 mxm. [Ipumecs
BHEJIPSIETCS] B U30JMPOBAHHYIO 00JIACTh C YJEIbHBIM MOBEPXHOCTHBIM corpoTuBienneM = 700
OwM/kB 1 Xpn= 6 MKM, noirydeHHO# Tipu Temrneparype T=1200 C 3a 3 gaca. OnpeaenuTs Bpems
muddysun dpocdopa, mpoduiis pacupeneneHusi TPUMECH U TOTPEITHOCTh COMTPOTUBIICHUS CIIOS
¢ mupuHo 20 MKM 1 1yuHOU 30 MKM.

Tema nnaMBHAYaTbHOTO 3a1aHus Ne 2: DnuTakcHs MIIEHOK KPEMHHUS
[Ipu BBIMOTHEHWH BTOPOTO WHAMBHUAYAJBHOTO 3aJlaHHs CIEAyeT BBHIOpATh TEXHOJOTHIO
MOJTYYCHHS SMUTAKCUATBHON IJICHKW KPEMHHS Ha KpeMHHUEBOU moiokke. C y4eToM 3a1aHust

paccyuTaTh PEeXUMbl SMUTAKCUU, MOCTPOUTH MPOQPUIb aBTOJETUPOBAHUS U OMPEIEIUTH
CMEIICHHE TPaHUIlbl pa3jenia MOAJIOKKA — dMUTAaKCUabHas IJICHKA.
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3. Bapuanr 1.
Ha nonnoxke 200K9C-0,01 Boipamena snutakcuanbHas mieHka 10 KJ[b-0,5. Onpenenutsb
PEXKUMBI SIMUTAKCUHU U MIPOPUIb aBTOJIETUPOBAHMS, €CJIM CKOPOCTh MOTOKA ra3a, CoAep Kaliero
SiCl4, 0,5 cMm/c, a TemniepaTypsl pocta tieHKH T21=1300K, T22=1400K u T>3=1600K.

4. Bapwuanr 2.
Ha monokpuctamie kpemuus tuna KJ{b-5 nmojiydnTh 3MUTaKCHAIBHYIO TUIEHKY C yAEIbHBIM
conpotusienueM 0,5 Om*cm u TonmumHoO#M 5 MKM. PaccunTtarh pekuMBbI OTYyYCHHSI TUICHKH TIPH
temneparypax T5=1000 K, 1200 K u 1400 K u cMmemenue rpaHuusl pa3aeia nieHKa —
MOJJIOKKA B Pe3yJIbTaTe aBTOJIETUPOBAHUS.

Tema nnauBuayanbHOro 3ananus Ne 3: TeXHOJIOTUS U3TrOTOBJICHUS MOTYHIpOBOAHUKOBOM MMC

5. Bapuanrt 1.

[Ipu BBIMOJIHEHUHU TPETHEr0 WHAMBUIYAJIBHOIO 33aJaHus CIEAyeT pa3padboTaTh TEXIPOLEcC
M3TOTOBJICHHUS CXEMBI MO MPEAJIIOKEHHONW TeXHoJioruu. Texmpouecc NpeicTaBUTh B BHIAE
MOCJIEIOBATEIbHOCTH MPOBEJICHUS] TEXHOJOTUYECKUX OINepaluil ¢ yKa3aHUEM PacCUUTAHHBIX
KOHKpPETHBIX pexuMoB. [Ipu pacuete pexumoB nuddys3un, OKHUCIEHUs, IMUTAKCUU JaTh
PEKOMEHJalUu IO BHIOPAHHOW TEXHOJIOTHH, PACCUUTATh OCHOBHBIE TEXHOJOTHYECKHUE
napaMmeTpbl. Pe3ynbpTaThl pacyeTa NmpeaAcTaBUTh B BHUJE TaOIUI UIM TrpapUIECKUX
3aBucuMocTeil. Kpome Toro, paccuuTarh M MOCTPOUTH MPOQUIL pacrpeaeseHus mpuMeceil B
TOTOBOM CTPYKTYPE.

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

1. Henu u 3amaum kypca. TpeGoBaHus K 00beMy 3HaHUH Mo AUCHUIIMHE. MUKpPO- H
HAHOTEXHOJIOTUM — OCHOBAa COBPEMEHHOH HAaHOZJIEKTPOHUKH. OpraHu3anuoOHHO-
TEXHOJOTUYECKHE OCHOBBI MPOU3BOJCTBA M3JIEIUA MHUKPO- U HAHO3JIEKTPOHHKU. CHUCOK
PEKOMEHIyEMOM JINTEepaTyphI.

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

3. [lpoueccor Ttepmonuddysumonnoro nerupoBanus. JAuddysumonHsie mnpoueccsl,
CTUMYJIMPOBAaHHbIC BHEUTHUMH U BHYTpeHHUMH (akTopamu. Ousndeckre OCHOBHI MPOLIECCOB
TepMuuecKor 1udPy3un u HOHHOHN nMIIanTauuu. Texnonorus auddy3un u 000pya0BaHHE.
KonTponb napaMeTpoB JIerTUpOBaHHBIX clioeB. Pacuer pexxumoB auddys3uu u nuddy3noHHbIX
npodunei nerupoBanus. [lapameTpsl, BAUAIOIIME HA BOCIHPOHM3BOJUMOCTH PE3YyJbTATOB.
TexHOTOTUYECKHE TMOTPEUIHOCTH TMpH co3daHuu AuPPy3uoHHBIX oO6JNacTei.
MonudunupoBaHue.

4. TepMoaMHAMHKa U KUHETHKAa OPHUEHTHPOBAHHOTIO 3apojbliieoOpa3oBaHus. MexaHU3M
AMHUTAKCUU. METO/IbI MOTYUYECHUS STUTAKCHATBHBIX CTPYKTYp. ["a3oda3nas snuTakcust KpeMHUSI.
KuneTnka snmuTakcHaaIbHOTO POCTA IUICHOK IPU OCAXIEHUH U3 ra3oBoi ¢a3el. Pacuer ckopoctu
AMUTAKCUH. ABTOJIETUPOBAHUE NP SMUTAKCUU. TEXHOJIOTUS SMUTAKCUATHHOIO HapalluBaHUsS
IJIEHOK U obopynoBanue. KoHTpoJib mapamMeTpoB 3MUTAKCHANbHBIX IUIeHOK. ["azodaznas
SMUTAKCHUS U3 METAJIIOOPTAaHUYECKUX COCAUHEHHH. MONEeKyIsapHO-TydeBasi SMUTAKCHS.
VYcinoBus monydeHUss MOHOKpUCTAILTMYECKUX TieHOK. Ob6opynoBanue miast MJID.

5. Tepmuueckoe OKHCIEHHE KpeMHHS. MexaHM3M pOCTa U KUHETHKAa OKUCICHHS. MeTonsl
okHcneHus u obopynosanue. [lepepacnpenenenue Ierupyonmx NpuMecei Ha TpaHuIe paszena
¢da3 npu oxkucieHuu. TepMoaMHAMUKA U KMHETHKA MPOLECCOB XMMUYECKOTO OCAXKJICHUS U3
ra3oBoit (hazpl. DU3NKO-XMMHUYECKHE OCHOBBI XMMUYECKOTO M MJIa3MOXUMHUYECKOTO OCAXKACHUS
JIUAJIEKTPUYECKUX TUICHOK M MOJIMKpHCTainyeckoro kpemuus. O6opynosanue. CBoiicTBa
TUICHOK.

6. Benenue B HaHOTEXHOJIOTHIO. COBpEMEHHBIE METOAbl HAHOTEXHOJIOTUU. MeToabl 30H10BOM
HaHOTEXHOJIOTHH
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9.2. MeToan4yeckne peKOMeH AU

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

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSIPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryaeHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT NPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHApPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapyHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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