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3. IIpakTHYecKHe 3aHATHS 34 34 | 4acoB
Kypcosoii npoext/padora (KPC) (ayaurop-
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6. W3 uux B uHTepaKTHBHOH dopme 14 14 4acoB
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7. 4acoB
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
mporokot Ne 71 ot « 30 » 6 2016 1|

JIucT coriacoBaHuii

Paboyas nporpamma cocrapiiena ¢ yaeroM tpeGosanuii ®esepansaoro I'ocyaapeTBeHHOrO obpazo-
BATEILHOrO CTaHIapTa BhICmero oOpasoBanus (PI'OC BO) mo HampaBlIeHHIO MONTOTOBKH
28.03.01 «HaHOTeXHONOIHK ¥ MUKDOCHCTEMHAS TEXHUKA» (KBanmuduKanus (CTeneHs) Gakazasp), yT-
BEPIKACHHOIO Iprka3soM MuHHUCTepCcTBa 00pa3oBanus ¥ Hayku Poccuiickoii @eneparuu oT 6 MapTa

2015 r. Ne 177, paccMOTpeHa ¥ YTBEp)KICHA Ha 3acelNaHWu Kabeapbl (GHU3UYECKOM DIEKTPOHMKH OT
« 30 » g 2016 r., npotokon Ne 77 )

Pa3zpaboruuk:

Honent xapenpsr OO A @W%— / H.A. Yncroenora
/ 3aBemyrommii kadeapoit J /
/ IIpodeccop xadenper @D Z / ILE. Tposa

Pabowast riporpamma cornacopana ¢ (axynsTeToM, TpobUIHpPYIOmel W BBIIYCKAIOMEH xaden-
paMy HalpaBIIEHUS MIOATOTOBKH.

ﬁ[eKaH ®OT - / ~ / A. Boponun
/ 3aB. IpOGUITHPYIOMIEH j/‘/ /
/ Kadenpoit 06 7 — / ILE. Tposu
" 34, BBIITYCKAIOIIEH @
Kabenpoi [0 = / IL.LE. Tposin

JKCHIePThI:
IIpencenarens MeTOMUYECKOM &,
xomuccuu paxyinprera ®OT Zf. W/ / N.A. Yucroenosa
Ilpencenarens MeToaudecKoi
—
Komuccuu kadenpsr @D Zr Zﬁ%/"%/- / M.A. Yucroenosa
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1. HEJIA 1 3AJTAYA TUCIHIUATILINHBI
Ieb10 OCBOCHNS NMCUMITHHBI SBISETCS M3yYEHUE CTYJEHTAMM OCHOBHBIX (PM3MKO-XMMHYECKHX SB-
JIEHUH, IEKAIIUX B OCHOBE METO/IOB, SBISIOLIMXCS 6a30BBIMU B COBPEMEHHON MHKDO- H HAHOTEXHONOTHH, npu-
obpeTeHHe 3HaHMH N0 COBPEMEHHOMY COCTOSHMIO U MePCMEKTHBHBIX HAMPABJICHHSX PA3BHTHS MHKPO- U HaHO-
SNICKTPOHMKH, X 3EMEHTHOH 6a3bl, YU3NYECKUM OCHOBaM (yHKUMOHHPOBaHUS MPUGOPOB MUKPO- M HAHO-
3JIEKTPOHUKH.

3agayamMy AUCLIMIUIMHBI SBIISETCS:

- h)OPMHMpPOBaHHE HABBIKOB IPOBENEHUS TEPMOIHMHAMUUECKUX U KMHETHUECKUX PacyeToB TEXHOJIOTHYe-
CKMX MPOLIECCOB;

- opmupoBanMe 3HaHMH B 0GNacTH CIOCOGOB HAaHECEHHS, YHOaJleHUust 1 MOIM(DUUMPOBAHKS BELIECTBA HA
MHKpO- W HaHOYPOBHE, WCMOJB3YEMbIX NPH CO3JaHMM KOMIOHEHTOB TBEPHOTENBHON 3MEKTPOHHKH W MHTe-
rpajibHbIX CXEM;

- M3y4eHUe 6a30BBIX NIPOLIECCOB M 0GOPYIOBAHMS, CTIONb3YEMbIX B TPALULIMOHHORM MMKPOTEXHOJIOTHH, a
TaKOKe CeLM(UUECKUX NPOLECCOB, MO3BOMISIOMINX (OPMHPOBATH CTPYKTYPbl Ha MOJEKYJSIPHOM YPOBHE M OC-
HOBaHHbIE Ha CIIOCOGHOCTH K CAMOOPTaHH3ALIMH, CENEKTUBHOCTH, AHU30TPOITHH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

B cooTBeTcTBHH C 0CHOBHO# 06pa3oBaTeNnbHOM NPOrpaMMOi TUCLMIITHEA «[Tpoueccel MUKpO- U HaHO-
TEXHOJIOTHM» OTHOCUTCS K BApHATHBHOM 4acTu 6oka 1 (B1.B.OJ1.7).

Aucuyninta 6asupyercs Ha 3HaHUSX, MOMYHEHHBIX 110 MAaTEMATHKe, dusuke, xumuu, pusnuke KOHACH-
CHUPOBAHHOTO COCTOSIHUS, HU3UKE MICHOYHBIX HAHOCTPYKTYP, OCHOBAM TEXHOJOTHH SJIEKTPOHHOM KOMITOHEHT-
HOM1 0as3kl.

3HaHWs, NOTyYeHHbIE TIPH OCBOCHHH AMCLMIUTMHEL, GYAYT MCMONb30BAHbI IPU U3YYSHUU AMCLMILINH:
«TexHonorus KpeMHUEBOM HAHOANIEKTPOHUKMY, «MoeTHpOBaHHE 1 NPOSKTUPOBAHUE MUKPO- U HAHOCUCTEMY.

3. TPEBOBAHMSI K PE3YJILTATAM OCBOEHUSI JUCIHUATLIAHBI

3.1. Misy9enne TACUHIINHBI HANPABJIEHO HA dopmuposanue y 6akanaBpos ciexyommux npocec-
cuonansusix (IIK) u npogpeccuonanvro-cneyuanuzuposannsix (IICK) xommnerenuuii:

- FOTOBHOCTb HCTIONB30BATh 6a30BblE TEXHONOTHYECKHE MPOLIECCH H 060Dy NOBAHKE, [IPUMEHSIEMbIE B
TNpOU3BO/ICTBE MATEPHANOB, KOMIOHEHTOB HAHO- U MUKPOCHCTeMHOM TexHukH (TTK-8);

- FOTOBHOCTBIO K NMPHUMEHEHHIO COBPEMEHHBIX TEXHONOTMYECKHMX MPOLIECCOB M TEXHOJIOTMYECKOro 060-
PYyAOBaHMS Ha 3Tamax paspabOTKM M MPOM3BOACTBA M3AENHil MHKpPO- W HaHOJJIEKTPOHHUKH, TBEPAOTENLHOM
3JIEKTPOHMKHK U MUKpOCHCTeMHOMN TexHukH ([ICK-2).

3.2. B pe3ynbTaTe H3ydenus AHCHHILTHHbI 0akaJaBp J0JKeH:
3HATh:

— (U3HKO-XUMHYECKHE U TEXHOJOTHYECKHE OCHOBBI MPOUECCOB NPOU3BOJCTBA U3AEIUNH MHUKDO- U Ha-
HOSJICKTPOHHMKH, THIOBBIC TEXHOJIOTHYECKHME MPOLECCHl MX M3TOTOBJICHHUS; MPUHLMIBI OPraHH3aliy 6a30BbIX
TEXHOJIOTMMECKHUX NPOLIECCOB CO3/IaHKs KOMIIOHEHTOB MUKPO- i HAHOCHCTEMHOMN TEXHUKH;

YMeThb:

— BBIOMpATb ONTMMAJIbHBIE TEXHOJOTMYECKHE MPOLECCHl, MX TMOCIENOBATENLHOCTH K KOHTPOJIbHO-
M3MEPHUTENLHbIC ONEpalK /1 MPOU3BOACTBA M3JENUN HAHO- U MUKPOCHCTEM;

BJIAJETh:

- HaBbIKAMH PEATIN3aMH COBPEMEHHBIX CTIOCOOOB HAHECEHHUS, YAANCHUS U MOAMMDULMPOBAHHS marepua-
JIOB IPY CO3JaHWH 3JIEMEHTHOM 0a3bl MUKPO- M HAHOCHCTEM.

4. OFBEM JIUCHUILIVNHGI U BUJIbl YYEBHOI PABOTBI

O6I_U,aﬂ TPYAOEMKOCTb JUCLIMIIJIUHBI COCTABJISET 7 3QUETHBIX €AUHMULI.

Bun yyeGHo# padoThl Beero 4acos C7emec"rp;>l
AynuTOpHbIE 3aHATHS (BCEro) 98 78 20
B tom uuce: - - -
Jlexuyn 44 44 -
IMpaktuueckue 3anstus (I13) 34 34 -
Kypcosoii ipoexT/(paGota) (aynutopHas Harpyska) 20 - 20
CamocrosiTenbHast paGora (Beero) 118 66 52

W
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B Tom uucne: - - -
ITpopaboTka IEKIHOHHOTO Marepyaa 10 10 -
BrInosnHeHUe NpakTUYeCKuX 3a1aHui 17 17 -
Brinonnenye u 3amyrTa HHAMBULYAIbHBIX 3ananuii U3-1, U3-2, 33 33 )
H3-3
INoaroroska K KOHTPOJIBHBIM pabotam KP-1, KP-2 6 6 -
Kypcosoii npoekTt (paboTa) (camocTosTebHas paboTa) 52 - 52
IToaroToBka Kk 3k3aMeHy 36 36 -
OO1mas TpyIOEMKOCTh 9ac 252 180 72
3ageTHsle Epuauim 7 5 2
5. COAEP KAHUE JIUCITAIIJINHBI
S.1. Pazgesnl quCHMIVIME ¥ BHABI 3aHATHIA
2 s | E
= | x| 5 |8 | =
No = g = £ 8 = = ®opMupyeMbie KOM-
w/n HaumeHoBaHHe pa3aesia JUCUMILIHHDI Z == g < £ g NeTeHIHH
= 2 s g S5 & (OK, IIK, TICK)
= > g
= = (]
1. | BBenenwe, uenu v 3agaui JUCLUTITHHBL 2 3 5 T1K-8, [ICK-2
DU3UKO-XUMUYECKHE OCHOBBI IPOLECCOB YAATIEHHUS
2. | BeLIECTBa C MOBEPXHOCTH TBEPHOH (ha3sl — noj- 2 2 10 14 I1K-8, TICK-2
JIOXKKH
3. | Crpyxrypsl anementos UMC 2 2 2 10 16 ITK-8, IICK-2
4 DH3MKO-XUMHYECKHE OCHOBBI MPOLIECCOB NEPEPAC- 3 8 5 10 28 TK-8, TICK-2
NpeneNeHus BelecTsa
s DU3NKO-XUMUUECKHE OCHOBBI  SIUTAKCUATbHBIX 6 6 5 10 o MK-8, TICK-2
NPOLIECCOB
6. ﬁlﬁgempmecxne IJIEHKH B NOJIyNPOBOJHUKOBEIX 4 4 5 10 20 K-8, TICK-2
7 OU3NKO-XUMHUYECKHE OCHOBBI METAIM3alUK II0- 5 5 10 14 TIK-8, [ICK-2
BEPXHOCTH CTPYKTYP
3. DU3NKO-XUMUYECKUE OCHOBBI TIPOLECCOB JIUTO- 6 5 5 10 20 TK-8, TICK-2
rpaduu B TEXHONOTMM MUKPO- M HAHO3JIEKTPOHUKH
9. | Uzonsuus snementos UMC 2 2 2 10 16 ITK-8, TICK-2
TUnoOBBIE TEXHONIOIUYECKUE NIPOLECCHl M3TOTOBJIE-
10 s ounonspHbix 1 MJIIT UMC ) % 2 20 32 [K-8, TICK-2
11. | OCHOBBI HAHOTEXHOJIOT Ui 4 6 2 15 27 I1K-8, IICK-2
3.2. Conep:kanue pa3neaoB JHCHHUIIMHGI (110 JEKIUAM)
®opmupyembie
Ne HaumeHnoBanmue Conepscanne pasiesos TpynoemMkocTs | KoMmeTeHUHH
n/n pasaesioB (uac.) (OK, IIK,
I1CK)
1. Lenw u 3anaun kypca. TpeGoBanus k 06beMy 3HaHHI
N0 IUCUMIUIMHE. MUKPO- 1 HAHOTEXHOJIOTMH — OCHOBA
Beenenue, nenu u COBPEMEHHOW HaHO3JEKTPOHUKH. OpraHu3aluloHHO- 5 K-8 [ICK2
3ana4u QMCUMIUTMHBI | TEXHOJIOTMYECKHE OCHOBBI TIPOM3BOACTBA M3AEJHiA ’
MUKPO- ¥ HAaHOJIEKTPOHUKU. CIIHCOK PEKOMEHyeMOit
JIUTEPATYPHI.
2. | Dusuko-xumuyeckue | Beibop matepuana nomnoxex UMC. MexaHuueckas,
OCHOBBI ITPOLIECCOB MEXaHOXUMHUUeCKas ¥ pusnueckas obpaboTka Noano-
yIaleHus BEIIeCTBa | KeK. XHMUYECKas, HJIEKTPOXMMMUYECKas W HOHHO-
C TIOBEPXHOCTH TBEP- | MIa3MEHHAs OYMCTKA MOMIOKeK. KOHTponb cTeneHu 2 HIE-8, TCH-2
10} (asbl — MOIJIOK- | YHUCTOTHI.
KU
3. | Ctpykrypsl anemeH- | CTPYKTypbl 31€MEHTOB MOJyNPOBOAHUKOBEIX UMC 5 K-8, [ICK-2
ToB UMC
4. | Pusuko-xumuueckre | Ilpouecchl  TepMonuddy3uOHHOTO JIETUPOBaHMS. 8 I1K-8, JICK-2
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OCHOBBI  TIpoueccoB | JInp(y3voHHbIE  TPOLECCHI,  CTUMYJIMPOBAHHbIE
Nepepacnpenesents | BHEIIHUMH M BHYTPEHHUMHU (akropamu. Ousndeckue
BEILECTBA OCHOBBI TIPOLIECCOB TepMUUECKON NubdY3Un U HOH-
HO#t umIuianTaunu. TexHonorus nuddysuu u o6opy-
nosanue. KOHTponb rmapaMeTpoB JIErMPOBAaHHBIX CIO-
eB. Pacuer pexumoB mudpdy3un u nuddysHoHHBIX
npoduneii neruposaHus. [lapameTpsl, BIMAIOWME Ha
BOCIIPOM3BOAMMOCTb PE3yJbTaTOB. TEXHOJIOTHYECKHE
NOTPEIHOCTH TNPU CO3JaHuM IubGdYy3HOHHBIX obnac-
Tel. Moauduumporanue.
5. | ®usuko-xumuyeckue | TepMOIMHAMHKA M KMHETHKA OPMEHTHPOBAHHOTO 3a-
OCHOBBI ~ 3MUTAKCH- | pOAbIIIEOOpa3oBaHuss. MexaHM3M 3nuTakcud. MeTo-
aJIbHBIX MTPOLIECCOB Abl MOTYyYEHUs SMUTAKCHANLHBIX CTPYKTYp. ['asodas-
Has 3MuTaKkcus KpeMHus. KuHeTrka 3MuTakcuaabHOro
pOCTa MICHOK NpY OCAXIEHUM U3 Ta30Boi (askl. Pac-
YET CKOPOCTH JMHUTAKCUY. ABTOJNIETHPOBAHUE NPU STIH- 6 TK-8, TICK-2
Takcuu. TeXHONOrys 3MUTAKCHAIBLHOTO HAPALIUBAHUS
TIEHOK U 06opynosanue. KOHTPOIIb napaMeTpoB M-
TaKCUaJIbHBIX IMIIEHOK. ["a30a3Has snurakcus u3 Me-
TAJLIIOOPraHUYECKUX  COCAMHEHMH. MonekynspHo-
Jly4eBas SMUTaKCUsl. YCIIOBHMS MOMYYEHUs MOHOKpHU-
cTannnyeckux mieHok. O6opynosanue mis MJID3.
6. | duanekrpuyeckue Tepmurieckoe okucneHne KpeMHus. MexaHu3M pocta
TJICHKH B IOJYNPO- | ¥ KAHETHKA OKUCIEHUs. MeToMbl OKKUCIeHUs U 060py-
BOIHUKOBBIX UMC nosanue. Ilepepacnpenenenue Jerupyomumx npume-
cell Ha rpaHuue pasnena $as npu okucieHun. Tepmo-
JUHaMUKa W KWHETHKa MPOLECCOB XUMMWUECKOTO OCa- 4 I1K-8, TICK-2
XKICHWS U3 Ta30BOH (asbl. DUIUKO-XUMHUYECKHE OCHO-
Bbl XMMHYECKOIO Y NJIa3MOXHUMHUYECKOTO OCAXKICHUS
AMSJIEKTPUYECKUX TIJIEHOK U MOJUKPUCTANIMYECKOTO
kpemuust. O6opynosanue. CBoOiCTBA NJIEHOK.
7. | Ousnko-xumuyeckue | BbiGop martepuana MeTaIM3AlMM U TEXHOIOIMS Me-
OCHOBBI METAJUIM3a- | TAUIM3AUMH. AHalu3 OTKAa30B MO0 MeTalM3aLiu. 5 TK-8. TICK-2
UMM TOBEPXHOCTH | MHOroypoBHeBas MeTalIu3aiusl. ’
CTPYKTYp
8. | ®usuko-xummueckue | Kiaccudukauus npoueccos jarorpadun. Dusnko-
OCHOBbI ~ NPOLECCOB | XUMMYECKHE OCHOBBI TpoLecca (oTonuTorpaduu.
nurorpadun B Tex- | INomydeHHe puCyHKa MHTErPaIbHON CXeMbl METOAAMMU 6 K-8, TICK-2
HOJIOTWM MMKpPO- U | (OTO-, PEHTTEHO- U JeKTpOHONUTOrpaduy. Hanomnu-
HaHO3JIEKTPOHUKU Torpadus.
9. | Hzonsuus snementos | M3onsauus o6paTHOCMELIEHHBIM p-n-nepexonom. [u-
HUMC dNeKTpuyeckas usonsuus. KomOuHuposannas uzons- 2 K-8, TICK-2
LML,
10. | Tunosble  TexHoOMO- | Knaccudukanms TeXHOIOrHYECKUX NpOLECCOB U3ro-
rudqeckue  mpoueccel | ToBieHus MMC. TexHOJ0rus M3rOTOBIEHHS OUIMO-
M3rOTOBJEHUS Ouno- | aapHeix WMMC. TexHOJOrMs W3rOTOBICHUS MJIT 6 [1K-8, TICK-2
JapHelX . MJII | UMC.
HMC
11. | OcHoBbl HanoTexHO- | BBeneHME B HAHOTEXHOJOTHIO. CoBpeMeHHbIE METO-
JIOTHUH bl HAHOTEXHOJIOTUU. MeToabl 30HOOBOM HAHOTEXHO- 4 TIK-8, TICK-2
JIOTHH.

5.3. Pazgensl AMCHUILIMHBI 1 MEKIUCUMILIMHAPHBIC CBSI3M C 00ecredHBaAIUMH (Ipeabi-
AYIMHMH) B 00ecrieanBaeMbIMHI (mocaexyromuMM) QU CIHILIMHAME

Ne Ne paspenor nannoi AncuMNAMHBY U3 Ta6..5.1, 1ist KOTOPBIX
HaumenoBaunue o6ecneunBaronmx
Ne He00X0AUMO u3yveHHe ofeceynBaIOIMX (npeapbiaymmx) u obecrne-
(npeabInymmx) U oGecneynBaeMbIx
n/n N —— YHBAEMbIX (MOCIEAYIIIMX) JUCHUTIIHH
1|2|3|4|5|6|7|8|9|10|11
IpeniuecTBYOMIME JUCUHILIHHDI
1. | Maremaruka + + + + +
2. | ®usnka + + + + + + + + + +
3. | Xumus + + + + + + + + +
4. | ®usnka KOHAEHCUPOBAHHOTO COCTOS- + + + + + + + + + + +
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HYSI
5. | ®usuka NIEHOYHbIX HAHOCTPYKTYP + + + +
6. OcHOBBI TEXHOJIOTMH SIIEKTPOHHOH % % . = " + " " + " X
KOMIIOHEHTHOM 0a3bl
IMocaeaywoumue AMCHMIIMHBI
1 TeXHOIOTUA KPEMHHUEBOW HAHOZJIEK- " % 5 + + + M " 4 " 5
TPOHMKH
5 MonenupoBanue U HOPOEKTUPOBaHHUE 5 + + . & + 4 + + + +
MUKDPO- ! HAHOCHUCTEM
5.4. CooTBeTcTBHE KOMMNETEHIHIA, (JOPMHPYEMbBIX NPH H3Yy4YeHHH IMCHUILIMHBI, H BHI0B
3aHATHI
Mepeyenn Buael 3anaTui
. ®opMbI KOHTPONS
KOMIeTeH UMl J I3 KII CPC
Ornpoc Ha nekuusx. 3aluTa MHAMBUAYaNbHOTO 3a0aHys. 3alluTa
[1K-8 + + + + OTYETOB M0 NMPaKTUYECKUM 3aHATUAM. KoHTponbHas pabora. 3amura
KypPCOBOT'O MPOEKTA.
Onpoc Ha nekuysx. 3aliiTa HHAMBUIYATLHOTO 3aIaHKs. 3aIuTa
TICK-2 + + + + OTYETOB M0 NPaKTUYECKUM 3aHATUAM. KoHTposbHas pabora. 3amura
KypCOBOI'O MPOEKTA.
6. METOABI 1 ®OPMbBI OPTAHM3AIINA OB YUYEHUS
TexH0J0TUM MHTEPAKTHBHOIO 00yYeH S IPH PA3HBIX dopmax 3aHsiTHI B 9acax
®opmbl Texcunn (3ac) IpakTHyeckue Beero
MeToabl 3aHsiTUs (4ac)
IIpesenmayus c obcysxcoenuem 4 4
Peutenue cumyayuonnvix 3a0ay 10 10
HTOro uHTEpaKkTUBHLIX 3aHATHIA 4 10 14
7. JABOPATOPHBIN IPAKTUKYM (He mpexycmoTpen)
8. IPAKTUYECKHE 3AHSITUSI (CEMHUHAPBI)
Ne | Nepasmena . Tpyno- Komnerenuun OK,
TemaTuka npakTHYecKuX 3aHATHIA €MKOCTh
n/n | AUCUMIIMHBI fane.) IIK, IICK
1 3 IMoanoxku mosynpoBoagHukoBex UMC. MapkupoBka U na- 2 TK-8, [ICK-2
paMeTpsbl Noan0keK. CTPYKTYpbI 31IEMEHTOB.
2. 4 Pacuer pexumos nuddysuu u npoduneii neruposanus 6 TIK-8, IICK-2
3. 4 Pacyer TouHOCTH M3roTOBNIEHUS THDDY3UOHHBIX HTEMEHTOB 2 I1K-8, TICK-2
4 5 Pacuer pexumoB rasodasHoli snurtakcuu u npoduieil asro- 4 MK-8, [ICK-2
JIETUPOBaHUS
5. 5 PacyeT peskuMOB MOJIEKYIAPHO-TTYYEBOMH MUTAKCHM 2 ITK-§, IICK-2
6. 6 Pacyer pexxumoB oKucaeHus 4 K-8, TICK-2
7. 8 JIntorpagus B TEXHONOrMM MUKDPO- M HAHOINEKTPOHKKE 2 I1K-8, TICK-2
3. 9 PacueT TeXHONOrHYECKUX PEXUMOB TSl CO3MAHMS U3OMSALMUM 5 IK-8, TICK-2
NMC
9 10 Pa3pa0oTka THIMOBBIX TEXHONOTMYECKUX TMPOLECCOB W3O~ 4 MK-8, TICK-2
TOBJICHHUS TONYNPOBOIHMUKOBEIX NPpUOOpoB u UMC
10. 11 OCHOBbI HAHOTEXHOJIOTHI 6 [1K-8, TICK-2
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9. CAMOCTOSTEJBHAS PABOTA

7 cemecTp
Ne Ne paznena TemaTuka caMoCTOSTENILHOI PaGoThI Tpyno- Komnerenuuu KoHTposs Bbinod-
€MKOCTh
0/ | MHCUMILIMHBI (Oemanuzayus) (aae] OK, IIK, IICK HEHHUs paboThI
1. 1-11 ITpopaboTka JeKIMOHHOTO MaTepuana 10 I1K-8, [ICK-2 Onpoc Ha JeKIuax
IIpopaboTka NeKUMOHHOrO MaTepuana by T —
2. 3-6,10 NpU MOIArOTOBKE K MPAaKTHYECKUM 3aHs- 17 [1K-8, TICK-2 p
CKHMM paboTtam
TUSIM
[IpopaGoTka nekimOHHOrO MaTepuana T —
3. 2-11 NpH TOATOTOBKE K KOHTPONBHBIM pado- 6 [1K-8, TICK-2 Y
iy TPOJIBHBIX paboT
4 3-10 BLIHOHHGHI/I? W 3allUTa HWHAVBUIYAJlb- 33 TK-8, [ICK-2 3amura HHHI/IBH}.‘[}/-
HbIX 3ananHuii U3-1, U3-2, U3-3 AJIbHBIX 3aJaHu
5. 1-11 IlonroroBka u craya sK3ameHa 36 [1K-8, TICK-2 OLeHKa 3a 3K3aMeH
8 cemecTp
Ne Ne paznena TemaTuka camocTosiTeNIbHOM paboThI Tpyno- Komnerenuun KonTposs BbIno-
€MKOCTh
N/ | AACUMILIMHBI (Oemanuzauus) (uac.) OK, IIK, IICK HeHHs padboTbl
JluteparypHsiit 0630p
1 1-11 ITonGop u ananus nutepaTypsl 10 K-8, TICK-2 1o Temaruke KII
2 1-11 BbInosnHenue pacueTos 15 [K-8, [ICK-2 | Pacuers! B coorsercr-
BHH ¢ 3anaHuem KII
3 1-11 Beimonnenue rpadueckux pa6or 9 [1K-8, [ICK-2 rpa(bmsggm vare-
4 1-11 Hanucanne u opopmnenne KI1 10 K-8, [ICK-2 UCseHUTEILRAL Sar
mmicka Kk KIT
s 1-11 Cosnanue npeseHTauuy, NMOArOTOBKA K 6 MK-8, ICK-2 | Mpesentauus, moan
JoKnany v 3amure KIT
6 1-11 3aimra KypcoBoro npoekTa ¢ MpencTaB- 4 TK-8, TICK-2 Binenma salT
JICHUEM JIOKJIa[a ¥ NPe3eHTalun

Temaruka HHAUBHAYAJIbHBIX 3aJaHUMN

Tema uHMBHAYyanbHOro 3amanus Ne 1:
Hup@ysus npumeceir 6 xpemmuii
BapuanTsl npuBeneHs! B yue6HO-METOINIECKOM MOCOOHH (m.12.3.1).

Tema uHIMBHAYaTLHOTO 3a0aHust No 2:
Snumarcus WieHoKk KpemHus
BapuanTsl npuBeneHb! B yue6GHO-METOIMYECKOM OCOOHH (m.12.3.1).

Tema unIMBUIYaNLHOTO 3a0aHus Ne 3:
Ilpoyecc useomosnenusn nonynposodnuxoewix HMC
BapuaHTel npuBeneHbl B yueGHO-METOMYECKOM TOCOGUH (n.12.3.1).

Tema xontponbHoit pabotsl Ne 1: @usuxo-xumuueckue ocnossr npoyeccoe nepepacnpedenenus eeujecmsa (Pazuens
2-4 paboueit nporpamMmb). BapuanTs KOHTPOJIbHO! paboThl NPUBENEHBI B YUeGHO-METONMYECKOM MTOCOOHH (n.12.3.1).

Tema xonTponsHO# paGoTsl Ne 2: Dusuko-xumuveckue ocHoge: SNUMAKCUANBHBIX NPOYECCO8, NPOYECCO8 OKUCTEHUS
(Paspensr 5-6 pabouedl mporpammer). BapuanTel KOHTpONbHON paboThbl NMpHBedEHbI B Y4€6HO-METONUYECKOM NOCOOHH
(m.12.3.1).

y‘{e6H0-MeT0ﬂI/I‘~I€CKOG rnocobue COLepKaT BapUaHThl 3adaHUM 11 KOHTPOJIbHbIX pa60T W MHOWBUNYyalbHBIX 3a1a-
HUMH. IIJH{ CaMOCTOSTEJILHOTO U3YUYEHUSI PEKOMEHIYETCS CIUMCOK JIATEPATYPbI U IPUBOAATCA CripaBOYHbIE MaTtepualsbl.
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10. IPUMEPHASI TEMATHKA KYPCOBBIX ITIPOEKTOB (PABOT)

3anaHus Ha KypcoBOM TPOGKT MpEeLyCMaTpUBAIOT pa3spabOoTKy TEXHONOTMH M3TOTOBIEHHS Oy IPOBOIHUKOBBIX
MMC u TexHOIOTUM CTPYKTYp HAHONEKTPOHUKH. [IpeaMeTom KYPCOBbIX NPOCKTOB SBJIAIOTCS BbIOOp M 000CHOBaHME Me-
TOLOB U3roToBNenus MMC mim CTPYKTyp HaHOSNEKTPOHUKH, PAacyeT TEXHOJIOTHYECKUX PEKMMOB, TEXHOIOTHIECKHX T0-

TPEIIHOCTEN U 1p.

[TpumepHBIE TEMBI Ha KYPCOBOM NPOEKT:

SRS e

OGbem aynMTOPHBIX 3aHATHII 110 KyPCOBOMY It

TexHonorus U3roToBNEHNs HHTErPANLHON MUKpocxeMbl DCJI.
Texnonorus usrotosneHust UC Ha COBMEIIEHHBIX MOII-TpaH3ucTopax.
DOTO4YBCTBUTENbHBIE IPUOOPSI C 3apAn0BOH cBs3bi0 Ha MJIIT UC.
Texnonorus usroroenenus cxemsl UMC TTJIL.
Texnonorus nsrorosnenus KM/II UC tuna UJIU-HE.

TexHONOrus N3rOTOBNEHHS TPAH3KCTOPA C IBYMEPHBIM IIEKTPOHHBIM Fa30M.

0ekTy (KPC)-20 gac

No Ne paznena TemaTuka camocTosITeNLHOH PaboOTHI Tpyzo- Komnerenuuu KoHTpoJab BbINoJI-
€MKOCTh
n/n | AMCUMIJIMHBI (0emanuzayus) (uac.) OK, IIK, IICK HEeHHUs paboThI
Jlonyck K BbITIOJIHE-
1 1-11 Brinaua 3ananuit Ha KI1 2 K-8, I[ICK-2 nuto KII, nnan pa6o-
Thl
CornacoBanue cmucka JIMTEPATYPHBIX Cnucok nuteparypel,
2 1-11 WCTOUYHUKOB M MJaHa OO030pHOM wyacTu 2 I1K-8, TICK-2 BBINOJIHEHHAs 0030p-
KII Hast 4acTh paboThl
BrinosnnenHas pac-
3 1-11 [Tposepka pacueTos 1o pabote 4 IK-8, T[ICK-2 YETHO-NPAaKTUIECKast
YacTb paboTHI
4 1-11 IlpoBepka rpaduueckux  MaTepuanos 4 MK-8, [ICK-2 I'paduueckuit mare-
paboThI puan
5 1-11 ITposepka odopmiteHrs paboTsl 4 K-8, [ICK-2 I13 x pabote
6 1-11 HprepKa Npe3eHTanuy, NokKiana, o0- 4 TK-8, [ICK-2 Hpe3eHTauH;v1, IOKJan,
I FOTOBHOCTH K 3alll1UTe roToBblii KIT

11. PEUTHHI'OBASI CHCTEMA AJI51I OHEHKH YCIIEBAEMOCTU CTYJAEHTOB
Ta6auma 11.1. BaaisHbIe OEHKH 151 3JIEMEHTOB KOHTpoJs (7 cemecTp)

MaxkeumanbHbIH . MaxcumasibHbIH
MaxkcumaJbHblIii
DJIeMEHThI 6as1 Ha 1-y10 KT 6anu1 3a nepuioa me- | Beero 3a
Y4eOHOH JessTeIbHOCTH € HAYaJj1a ceMecT- BARIE 3 MEPHON Me- #kay 2KT u Ha ko- ceMecTp
xay 1KT u 2KT
pa Hel cemecTpa
B -
BINIOJIHEHUE U 3auTa HHAMBHITY 2 8 8 23
abHBIX 3a0aHu
KoHTposibHbIE paboThl 10 10 20
OTYeTh! N0 NPaKTUYECKUM 3aHATHAM 5 5 5 15
KoMIoHeHT cBoeBpeMeHHOCTH 2 2 2 6
IMocelueHne 3ansTuii 2 2 2 6
Uroro makcumym 3a nepuon: 26 17 27 70
Cnaya 3x3amMena (MaKCMMyM) 30
Hapacraouwmm utorom 26 43 70 100
8
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Tabmuma 11.2. BaaibHble OEHKH IJ151 3JIEMEHTOB KOHTpO.I (8 cemecTp)

MakcumasnabHbIH o MaxkcumanbHbIi
MakcuMasbHbI#
DJIEMEHTBI 6anu Ha 1-yio KT 6a/1 3a mepuoa me- | Beero 3a
OHOM JesITeJIbHOCTH € HayaJia cemecT- Gauitit 2 HePHON Mg #xay 2KT u Ha ko- cemecTp
yHae axay 1KT u 2KT
pa Hell cemMecTpa
[Tocemenue 3anstuii KPC 2 2 2 6
Ionyuenue 3ananus na KI1 4 4
Tlon6op 1 aHaNu3 IUTEPATYpPHI 12 12
BrlinonHeHne pacyeTon 9 9 18
Beinonnenue rpaguyeckux pa6or 6 6 12
Odopmnenue 13 12 12
KOMIOHEHT CBOEBPEMEHHOCTH 2 2 2 6
UToro makcumyMm 3a mepuon: 20 19 31 70
3ammra KII (Makcumym) 30
Hapacraommum utorom 20 39 70 100

Tabauna 11.2. Tlepecyer 6a1710B B OLEHKH 32 KOHTPOJIbHbIE TOYKHU
bajuibl Ha 1aTy KOHTPOJILHO! TOYKH Onenka

2 90 % OoT MaKCUMAIBHOMN CyMMBI 6aJIOB Ha nary KT 5

Ot 70% 1o 89% 0T MakcuMabHOM CyMMbl GAIJIOB Ha nary KT

Ot 60% 10 69% OT MakCUMaILHON CYMMBI GaLioB Ha naty KT

< 60 % OT MaKCHMAaIbHON CyMMbI 6aJIIOB Ha naty KT

N[~

Ta6auna 11.3. Ilepecder cymmbI 62108 B TPATMIHOHHYI0 M MeKAYHAPOXHYI0 ONEHKY

Ouenka (FOC) HToropasi cymma 6a.m1?B, YYMTBIBAET yCMELIHO Ouenka (ECTS)
CIAHHBII 5K3aMeH
5 (otnuyHO) (3auTeEHO) 90 — 100 A (oTnuuHO)
85-89 B (o4eHb xopomwmo)
4 (xopomo) 75-84 C (xopo1i10)
(3auTteHo)
- D (ynosnetsopurensHo)
3 (YHOBNETBOPUTENLHO) 65 — 69 Y p
(3auTeHo) 60 — 64 E (mocpencteenHo)
2 (seymoBeTEOpHTE L HO), Huzke 60 6annos F (HeynoBneTBOpuUTENnLHO)
(He 3a4uTeHO)

BOIIpOCLI AJISL NOATOTOBKH K IK3aMeHy:

DPU3UKO-XUMUYECKHE TIPOLIECCH OUUCTKH MOBEPXHOCTH MOJIONKEK.

Y C10B1S NIOMyYeHHs! MOHOKPUCTAIITMYECKUX IJIEHOK.

MexaHn3M poCTa 1 KMHEeTHKA OKUC/IEHHS KPEMHMS.

DuH3nYECKHE OCHOBBI IPOLIECCA TEPMUYECKOM aubdy3uu.

TexHonorus sNUTaKCHAILHOTO HAPAILMBAHKS MJIEHOK H obopynoBaHue.

TexHonorus usroronenus auddy3HOHHBIX 7EMEHTOB

Texnonornueckuit mpouece HU3roToBIEHUs Ounonspusix UMC no SMHTaKCHAJIbHO-TIIAaHAPHOMN
TEXHOJIOTHU

TexHonornueckuii npouece U3roToBNIEHMUs MAIT UC Ha komnieMeHTapHbIX TPaH3UCTOpax
TexHonorus usrorosnenuns 6Gunonspuoii UMC o NOJIMTIAHAPHON TEXHONOIHU

10. Bei6op MeTona nonyuenus pucynka MHTErpajibHbIX MUKPOCXEM

11. Texuonorus meranusaumuu nonynposoaHukossix UMC

12, XUMUUECKOe OCaXKIEHUE U3 Ta30BOM tasbl.

N E W e

0 00
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12. VYYEBHO-METOJUYECKOE I HHOOPMAIIMOHHOE OBECIIEYEHHE JHC-
IUTLTAHBI

12.1 OcnoBHast iaTEpaTypa
12.1.1. Cmupnosa K.M. Ilpouecchl MUKpO- U HAHOTEXHONOMK. YuebHoe nocobue — Tomck: TYCVYP,

2012. - 183 c. - [aneKkTpoHHbIH pecype] .- anpec: !

http://miel.tusur.ru/index.php?option=com content& %E2%88%93view=article&id=231

12.1.2. Nanwnuna T.H., Karaneit B.A., Auumenko E.B. TexHonorus KPEMHHEBOM HaHO3JIEKTPOHH-
Kku: Yuebnoe nocobue. — Tomck: B-Criektp, 2011. — 263 c. - [anexTponnsIii pecypce] .- aapec:

http://miel.tusur.ru/index.php?option=com content& %E2%88%93view=article&id=231

12.1.3. K.X.CmupHoBa. IIpoueccsl MEKPO- ¥ HAHOTEXHONOrMK. YuebHoe nocobue — Tomck: TYCVYP,
2007.-183 c. (51 oK3.)

12.2 Nononnurensnas sureparypa
12.2.1. Manununa T.H., Yucroenora H.A.O6opynoBanue 1jis cO3aHUS U UCCIIENOBAHMS CBOMCTE 06beK-

TOB HaHOSJICKTPOHUKM : YueGHOe nocobue / ToMcKul rocyaapcTBEHHbIH YHUBEPCUTET CUCTEM YMpAaBJIEHUS U
PannosNeKTpOHUKH. — Tomek : 2010. — 100 c. : un. - [31eKTpOHHbI pecypc] .- anpec:

him://miel.lusur.ru/’index.phn?optionzcom_con1ent&%E2%88(,Té:93\"iew=arlicle&id=231

12.2.2. Tlpouecchl MUKPO- U HAHOTEXHOJIOIUH ° yuebHoe nocobue anst Bysos / T. U. Hanununa [v np.] ;
DenepanbHOe areHTCTBO MO 06pasoBaHmio, ToMCKHid FOCYNapCTBEHHbIA YHUBEPCHUTET CHCTEM YNPAaBIEHHS W
PannosneKTponukH. - Tomek: TYCVP, 2005. - 316 c. : ., Tab. - Bubaunorp.: c¢. 310-313. - ISBN 5-86889-
244-5 (103 3k3.) N

12.2.3. T.1.anununa, K.M.CmupHoga, B.A Mmownn, A.A.Benuuko. ITpoueccs MHKPO- U HAHOTEXHO-
JIOTHUH. - Tomck: TYCYP, 2005. - 306 c. [3nEeKTpOHHBIH pecypc].- azapec:
http://mie}.tusur.ru/index.p’hp?option:com_coment&view=artiCIe&.id=240

12.2.4. Muxkpoanekrponuka: usuueckue u TEXHOJIOTUYECKUE OCHOBBI, HAaJIEXKHOCTh: Y4eOHOe nocobue
ans Bysos / . E. Edumos, U. 1. Kosbips, 0. H. I'opGyHosB. - 2-e u3n., nepepab. u mon. - M.: Briciuas LIKOJIa,
1986. - 464 c. (52 2x3.)

12.2.5. TexHONOTHs MUKPOSJIEKTPOHHBIX ycrpoiicte: Cnpasounuk / 3. 0. Totpa. - M.: Paguo u CBA3b,
1991. - 528 c. - ISBN 5-256-00699-1. (45 3x3.)

12.3 Yue6Ho-MeTONMYeCKHE TOCOOHS 1 NIPOorpaMMHOe odecrnieyeHue

12.3.1. TIpouecchl MUKPO- U HAaHOTEXHOIOTUH y4ebHO-MeToquuECKOE NTOCOBHE 1o QyIUTOPHBIM TpaK-
THYECKMM 3aHATUAM M CAMOCTOSITENIbHOM paboTe Ui CTYAEHTOB crieumanbHocTy 210104 "MuKpo3neKkTpoHrKa
¥ TBepoTebHAs snekTporuka" / K. M. CmupHoBa ; ®enepaiibHoe areHTCTBO 110 obpasoanuio, Tomckuii rocy-
AApCTBEHHBI! YHUBEPCUTET CHCTEM YNPABICHUS U panuosnexTponuky, Kadenpa husuueckoii snekrponuxy. -
Tomck : TYCVYP, 2007. - 53 c. (47 9K3.)

12.3.2. Ilpoueccbl MUKPO- M HAHOTEXHOJIOTHH : Y4eGHO-METOUYECKOE MOCOBHE MO BBINIOJHEHHIO KYypPCO-
BOTO TIPOEKTa N1 CTYACHTOB crienuanbHocTu 210104 "MukposnekTpoHuka u TBEPAOTE/IbHAS 3JIEKTPOHUKA"
K. W. CmupnoBa ; @enepanbHoe areHTCTBO Mo obpaszoBanuio, Tomckuii FOCYAApCTBEHHBIH YHUBEPCHUTET CHC-

TEM YNpaBIeHNS U paanuOdN1eKTPOHKKH, Kadenpa dusuueckoii snektponuky. - Tomek TYCVP, 2007. - 21 c.
(30 ok3.) ~

12.4 Ba3bl naHHbIX, HH(}OPMANHOHHO-CIPABOYHBIE H IOMCKOBBIE CHCTEMBI

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHIE AACHUILIAHBI

st peanusaimy nporpamMmel yueGHOMN AHCHMIIAHBI TpeGyeTcs ayIUTOPHS, OCHALIEHHAS MYJIbTUMEHi-
HBIM MIPOEKTOPOM. A
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MpunoxeHune k pabouen nporpamme
®enepanbHoe rocyaapcTeeHHoe bloaKeTHoe 06pa3oBaTeNbHOE yupeXxaeHne
BbiCLLero obpasoBaHus

«TOMCKWI TOCYAAPCTBEHHbIN YHUBEPCUTET CUCTEM YIMPABJIEHUA U
PAZVIOSIEKTPOHUKM» (TYCYP)

YTBEPXKIAIO

ITpopexrop o yuedHoii pabore
/:’ N. E. TposH

« g » ﬁ"ﬁ 2016 .

®OH/, OLLEHOYHbIX CPEACTB 10 YYEEHOM ANCLUIM/IUHE

[Mpoueccbl MUKPO- U HAHOTEXHO/IOTUMU

YpoBeHb 0CHOBHOM 0bpa3oBaTenbHOM Nporpammbl  6akanaspuar
HanpasneHue(s) noarotosku (cneunanbHocTb)

28.03.01 HaHOTexHO/0rMm n MMKPOCUCTEMHAsA TEXHUKA

Mpodunb(v) HaHOTExHONOIrUM B 3NEKTPOHUKE U MUKPOCUCTEMHOMN TEXHUKE

®opma obyueHus ouyHas

dakynbrer 3/1IEKTPOHHOMU TexHUKHU (PIT)
Kadegpa dusmnueckoii anekTpoHunku ($3)
Kypc 4 Cemectp 7, 8

Y4yebHbi¥ nnaH Habopa 2016 roga

3aver cemecTp Oud. 3auer __8 cemectp

3K3ameH 7 cemectp

Paspaborunk: nonent kadenpsr @D Uncroemora M.A.

Tomck 2016
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1 Beenenue

DOHJl OIECHOYHBIX CpPENCTB (@OC) saBnseTcs HPUIIOKEHHEM K paboyelf mporpamme
JUCHUITAHEL «IIpolecchl MUKPO- B HAHOTEXHONOTHHY) W IPEACTaBIAET COO0H COBOKYIIHOCTH
KOHTPOJIPHO-U3MEPHUTETIbHBIX MAaTepUaIOB (THIIOBBIE 334yl (3ananus), KOHTPOJBHbIE PaGOTEHL,
TECTBl M Jp.) ¥ METONOB WX WCIOJIB30BAHUS, IPENHASHAYCHHbIX MJI1 H3MEPEHHT YPOBHS
AOCTHIKCHHUS CTYIEHTOM YCTaHOBIEHHBIX PE3y/IBTaToOB O0yYCHHMSL.

®OC mo mucrummure «IIporeccs: MHUKPO- ¥ HaHOTEXHOJOTWH» HCIOIB3yeTCs IIpHU
IPOBEICHUH TCKYIIETO KOHTPOIIS YCIEBAEMOCTH M IIPOMEXYTOUHOM aTTeCTALA CTYZIEHTOB.

IlepedeHp 3aKpemneHHBIX 3a IUCIUILIMHOMN «IIponeccsl MHKpPO- M HaHOTEXHOJIOTHH

KOMITETCHIMH IIpUBENICH B Ta0muIe 1.

Ta6auna 1 — Ilepedens 3aKpenyieHHbIX 32 JUCIHIIIHHOMN KOMIIEeTeHIIM i

ITansl GpopMupoBaHN
Kon D®opMyIHPOBKA KOMIIETEHIHH

KOMIIETCHIUHA

IIK-8 TOTOBHOCTh  MCIIOJIB30BaTh 0a3oBble | JIOIDKEH 3HATH GU3UKO-XHMHUUECKHE K
TEXHOJIOTHUYECKUE IIPOIIECCHI u | TCXHOJIOTHYECKUE OCHOBEI IIPOIIECCOB
obopynoBanMe,  HpumeHseMmble B | POM3BOACTBA M3/IEUH MUKPO- 1
HaHOJIEKTPOHUKH, TUIIOBBIE
TEXHOJIOTHYECKHE MPOLIECCH] UX
H3TOTOBJICHHS,

MHKPOCHCTEMHON TEXHUKH JIOTKEH 3HATD TIPHHITATIET
opraHu3anuy 0a30BEIX
TEXHOJIOTHYECKHIX MPOIECCOB
CO37aHHUs] KOMIIOHEHTOB MHKDPO- U
HaHOCHCTEMHOM TEXHHKHU;

IIPOU3BOACTBE MaTepuaos,
KOMIIOHEHTOB HaHO- u

JlomxeH yMeTh BIOUpPAThH
OITUMAJIBHBIE TEXHOJIOTUYECKHE
IIPOIECCERI, UX IIOCIENOBATENbHOCTH U
KOHTPOJIbHO-U3MEPUTEIILHBIE
OIleparuM JJIs IPOU3BOACTBA U3ICIIHI
SJIEKTPOHHOU TEXHUKHU;

JlomkeH BIaneTh HaBBIKAMM
peanu3anyuy COBPEMEHHBIX CII0COO0B
HaHECEHUs, yOaJICHUS 1
MOAX(UITIPOBAHUS MaTEPHAIIOB IIPH
CO3IaHMHU IEMEHTHON Oa3bl MHKPO- U
HaHOCHUCTEM

IICK-2 TOTOBHOCTBIO K IIpuMeHeHUIo | JIomKeH 3HaTh COBpeMEHHBIE
COBPEMEHHBIX TEXHONOTNYeCcKux | TEXHOJIOTHICCKUE IMTPOLIECChI U
00opynoBaHUE, UCIOIB3yEeMbIEC Ha
sTanax pa3paboTKH U IPOU3BOACTBRA
U3IENUNA MUKPOIJIEKTPOHUKH U
TBEPAOTENBHON JJIEKTPOHUKH.

IIPOLIECCOB ¥ TEXHOJOTHYECKOTrO
00OpynOBaHUS Ha JTamax pa3paboTKu
U IPOM3BOICTBA H3IENUN MHKpPO- U
HaHOJJIEKTPOHUKH, TBEPAOTENbHON
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JNICKTPOHUKH M MHKPOCHCTEMHOH | JloipkeH ymeTs 000CHOBATH BEIOOD
TEXHHUKH IIPOIIECCOB ¥ METOJOB IS
JOCTHIKEHUS IIOCTABIEHHONU
TEXHOJIOTHYECKOH LIEIIH.

JlomkeH BiafieTh HaBbIKaMU BEIOOpa U
IIPUMEHEHNS OCHOBHBIX OTIepaITHid
TEXHOJIOTHH CO3IAaHUS U3IEeTui
MHKPO- ¥ HAHO3JIEKTPOHUKH,
TBEPAOTEILHOH 3IIEKTPOHUKHU U
MUKPOCHUCTEMHOHN TEXHUKHU

2 Peanmzanusa xoMunereHmuia
1 Komunerennus ITK-8

IIK-8: roTroBHOCTL HCHOJH30BATH 0a30Bble TEXHOJOTHYECKHE npoueccsl H
o0opynoBanue, NpHUMeHsieMble B NPOH3BOACTBE MATEPHAJNOB, KOMIOHEHTOB HAHO- W
MHKPOCHCTEMHON TeXHUKH

J1s  GopMHpPOBaHKSA KOMIIETCHIWH HEOOXOMMMO OCYLIECTBHTH Psifi 3TalOB. TAIbI
GopmMHpOBaHHs KOMIETEHITHH, NPUMEHSEMBIE [UIsi 3TOTO BHILI 3aHATHH M MCIONb3yeMbIe
CpENCTBa OLCHUBAHUS IIPEICTABICHEI B TabmuIe 2.

Tabmuna 2— Itansl GopMHPOBAHHS KOMITETEHIIMH H UCHO/Ib3yeMbIe CPEICTBA ONCHHBAHUS

1. Cocras 3HaThH Ymern Baagers
3HaeT QusmKo- ‘YMmeeT BBIOUpATh Brnaneer HaBBIKaMu
XUMHYECKHE U ONITUMAJIEHBIC peanuzanuy
TEXHOJIOTHYECKUE TEXHOJIOTHYECKUE COBPEMEHHBIX
OCHOBBI ITPOIIECCOB IIPOIIECCHI, UX croco6oB
IIPOU3BOJCTBA IIOCJIEIOBATENIBHOCTH | HAaHECEHWUS,
U3IENANA MUKPO- U ¥ KOHTPOJIEHO- yAaJIeHUS |
HAHOXJIEKTPOHUKH, U3MEPUTENBHBIC MOIUGUITAPOBAHHUS
TUTIOBBIE ollepaluy ajs MaTepHaloB Npu
TEXHOJIOTHYECKHE IIPOU3BOICTBA CO3/laHuH

Conep:xanne IIPOIIECCEI UX H3JICIMIA JJIEKTPOHHOM | 2JIEMEHTHOU Oa3bl

3TANOB U3TOTOBJICHUS; TEXHUKHU MUKpPO- U
IIPUHIIUIIBT HaHOCHCTEM
OpraHu3aIu
6a30BbIX
TEXHOJIOTUYECKUX
IIPOLIECCOB CO3TTAHHUS
KOMIIOHEHTOB
MHUKPO- H
HAaHOCUCTEMHOM
TEXHUKA

Bt sansrai o Jlexnuu; e Jlpaxtuueckue e IIpakTHueckue

e IIpakTtuyeckue 3aQHATUS; 3aHSTHUS;
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3aHATHS, CamocTosiTenbHas | o Kypcogoii mpoexr
WuauBuayansHbie paboTa CTyIeHTOB;
3aaHu; Brmonnenue
I'pymmoBkie JIOManTHero
KOHCYNBTAIINHI HMHIABHAYAIHHOIO
3aIaHHUs
Odopmnenne u
KonTpomsusle 3ammTa
paboThr; HHIUBUIYaTIEHOTO
. e 3ammura
Brmonuenne 3aIaHus;
JIOMarTHEero KonTtponbusie N
Hcnonbiyembie P 3aJIaHMiA,
HMHIUBUYaIBHOT paboTsr;
cpencraa ) e 3amuTa
0 3a/1aHus; Brimonuenue
OLICHHBAHMS KypCOBOTO
Bemonaenue [IPaKTHYECKUX
. IIPOEKTa;
NIPAKTUYECKUX 3aaHuH; 5
. e DK3aMEH
3aJaHui; Koncnexr
JK3aMeH CaMOCTOSTETBHON
paboThl

OOmue XapakTepUCTUKM TOKa3areiel u KPUTEPHUCB OLICHUBAHUS KOMIIETEHIIMH Ha BCEX

dTanax IpUBENCHHI B TaOIuIlE 3.

Tabauna 3 — O0mue XapaKTepUCTHKY MOKa3aTeeit 1 KPHUTEPHEB OLlEHUBAHMS
KOMIIETEeHIMH 10 3Tanam

Iloxazarenu u

KpHTepHH 3uare Ymers Baazers
Ob6mnamaet
'k OOnanmaer quana-
(hakTHUeCKMHU U
TSGR 30HOM MPaKTHYECKUX KonTpomupyer
OTau4H0 (BBICOKHIA 3§aHI/ISIMI/I B YMCHUH, TpeGyeMBIX pabory, mpoBoAUT
) npesienax u3ydaeMoi | oo Doobi A TBOP- OLCHKY,
BE€Hb )
YPe pe 06 aCquc 9E€CKUX PCIICHUH, COBEPIIEHCTBYET
TacTH .
aHWeM IpaHd abCTparupoBaHus JEACTBHUSA PabOTEI
IIOHUMaHUEM IpaH
Pt pobiieM
IPUMEHUMOCTH
Obnagaer Beper
3 & Hana30HOM OTBETCTBEHHOCTH 34
HaeT (HaKThl
’ IPaKTHYECKHX 3aBepILeHHE 3319 B

NIPUHIINIIBL,

Xopomio (6a3oBbIi [PBIEE, OEE YMEHHH, TpeOyeMBIX I/ICCJ‘IC,HO}gaHI/IH,
YPOBeHB) RS B HpeTeax JUTSL peIIeHUS IIpUCIIOCabIuBaeT
. OIIpENENICHHBIX CBOE IIOBENIEHUE K
Ry eMOH B oG npobiem B oOnactu 00CTOSATENHCTBAM B
HACCIIEIOBaHUS peuieHuy npobdiaemM

O6nanaer
YJIOB.J'IETBOpI/ITe;IIbHO ObnanacT GazoREMY OCHOBHBIMU Pabotaet npu
(moporoBbIi S —— YMEHHUSIMH, MIPSIMOM
YPOBEHb) TpeOyeMbIMU IS HabmoneHuu
BBITIOJTHEHUS
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IIPpOCTHIX 3ada4

@opMynHpOBKa TOKasaTeNnell W KPUTEPHEB OICHUBAHMSA NAaHHOM KOMIIETEHIIHH

IIpUBeNIeHA B TabmuIie 4.

Taﬁ.lmua 4 — Iloka3arean u KPUTECPHUHA OLICHUNBAHHUA KOMIIETEHIIMU HA 3Tanax

Tloxa3arenu u

3HaTH Ymers Bragers
KpuTepun
3Haem Qu3UKo- ymeem c800600HO
MEXHON02UYECK paspabomamp enaoeem
ue OCHOBbL MEeXHONI02UYeCKUll HaBbIKaMU
npoyeccos npoyecc 014 peanuzayuu
npou3e00cmea U320MOBLeHUS COBPEMEHHBIX
usoenuil U30enuss MUKpo- u cnocobog
MUKDO- U HAHO31eKMPOHUKY HaHeceHus,
HAHO3IeKMPOH ; yoanenus u
UKU; ymeem MOoOuduyuposan
3Haem obocHosamw UsL MAMepuanos
munosvie sb100p npu co30aHuu
MEeXHONL02UYeCK nocne008amenbHO NeMEHMHOU
ue npoyeccul, cmu bazvl MUKpo- u
. UCNONb3YeMble MEXHON02UYEeCKUX HaHocucmem
O1n4yHo (BHICOKHIA . <
8 CO8peMEeHHOU onepayui;
YPOBEHb)
MUKpPO- U ymeem
HAHO3NIeKMPOH obocHosamb
uxe 6v160p
3Haem ONMUMANBHBIX
NPUHYUNDL MEXHONO0SULEeCKUX
op2aHuzayuu Dpedcumos u
6a306v1x OYeHUm» ux
MEeXHONLO2UYeCK GIUAHUE HA
ux npoyeccoe BbIXOOHbLE
CO30aHUS napamvempul
KOMNOHEHMO8 MUKPO- U
MUKPO- U HAHOCMPYKMYpPbl
HAHOCUCTMEMHO
U MexXHuKu
3Haem QPu3uKo- ymeem éraoeem
MEeXHONL02UYeCK paspabomamp HaBbIKAMU
ue 0CHOGbL MexXHON02UYeCKUll peanuzayuu
npoyeccos npoyecc 011 COBpEeMeHHbIX
Xopomo (6a3oBbIit npou3e00cmea U320MO6LeHUs cnoco6o6
YPOBEHB) usoenutl Us0enus MUKpo- u HaHecenus,
MUKPO- U HAHO3NLeKMPOHUKY yoanenus u
HAHO3IeKMPOH ; MOOUPUYUPOBaH
UKU; ymeem UL MamMepuanos
3Haem 6a306vle obocHosamvb npu co30anuU
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mexHono2uyeck
ue npoyeccui,
UCNONb3YeMble
8 COBpEeMEHHOI
MUKPO- U
HAHO21EKMPOH
uxe

3Haem
NpUHYUNDLL
op2anu3ayuu
b6a306wvix
mexHonocuyeck
Ux npoyeccos
CO30aHUs
KOMHNOHEHMO8
MUKDO- U
HAHOCUCTMEMHO
U mexHuKu

6v160p
nocne008amensHo
cmu
MEXHON02UYECKUX
onepayuti

s/lemMenmuou
baszvl Mukpo- u
HaHocucmem

YnoBiaeTBOpHTEIBLHO
(moporoBrblii ypoBeHs)

onucvieaem
Quszuxo-
MEXHONLO2UYECK
ue 0CHOBbL
npoyeccos
npou3eo00cmea
usoenuil
MUKPO- U
HAHO21eKMPOH
UKU;

umeem
npeocmaenenu
eo
MEXHONLO2UYECK
ux npoyeccax,
Ucnonv3yemvle
MbIX 8
CO8pEeMEHHOU
MUKPO- U
HAHOIIEKMPOH
uxe;
O3HAKOMIIEH C
NPUHYUNAMU
opz2anu3ayuu
0a306v1x
MEXHONLO2UYECK
Ux npoyeccos
co30aHUsA
KOMNOHEHMO8
MUKPO- U
HAHOCUCMEMHO
Ui MEeXHUKU

ymeem
paspabomamp
MexXHON02UYeCKU
npoyecc 0Jis
U320MOBNEHUS.
u30enuss MUKpo- u
HAHOINEeKMPOHUKU

’

cnocoben
8v10pame cnocod
HaHeceHus,
yoaneuus u
MOOugpuyuposan
U Mamepuanos
npu coO30aHUuU
SNleMEeHMHOU
6a3vl MUKpO- U
HaHocucmem
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2 Komnerennusa IICK-2

IICK-2: roToBHOCTBI0 K NIPHMEHEHUIO COBPEMEHHBIX TEXHOJIOTHYECKHX MPOIECCOB

H TEXHOJOI'HYECKOro oﬁopyszaHml Ha J3Tamnax pazpaﬁoTKn H IIPpOU3BOACTBA %631 (N 0707

MHKPO- 1 HAHO3JEKTPOHHUKH, TBep,[lOTe.]'[bHOﬁ JIEKTPOHUKH H MHKpOCI/ICTeMHOﬁ TEXHHKH

Jnsa GopMHpOBaHHS KOMIIETEHITMH HEOOXOAMMO OCYLIECTBHUTH DS OSTAlOB. JTalbl

(I)OpMI/IPOBaHI/ISI KOMIIETCHIIMHA, IIPUMCHACMBIC [UII O3TOI0 BUIBL 3aHATAN U HCIIOJIb3yCMBIC

CPE€ACTBA OI€HUBAHU IIPEACTABIICHEI B Ta6III/II_IC Se

Tab6muma 5—- Sranel GopMHPOBAHAS KOMIETEHIIHH M HCIOJIb3yeMble CPEACTBA OLleHHBAHMS

2. Cocras 3unath Ymers Bragers
3HaeT COBpeMEHHBIE | YMeeT Brnaneer maBbikaMu
TEXHOIIOTUYECKHUE apryMEHTHPOBAHO BBIOOpa U
IIPOLIECCHI U BBIOMpATh NPOLECCH U | TPHMEHEHHS
obopynoBanue, METOJIbI TOTy4YEHHUS OCHOBHBIX OII€paIlyii
HCIIOJIb3yEMBIE Ha KOMIIOHEHTOB MUKPO- | TE€XHOJOTHH

Conep:xanne .

S TALIOB dTanax paspabOTKU M | ¥ HAHO3IEKTPOHUKH CO3IaHus U3NCIIUH
IIPOM3BOACTBA JUTSL TOCTYKEHUS MHUKPO3JIEKTPOHUKH,
15631 (15071 TIOCTaBJIEHHOMN TBEPIOTENBHON
MHUKPO3JIEKTPOHUKHU TEXHOJIOTUYECKOH BIIEKTPOHUKH U
U TBEPAOTEIBHOU nenu MHKPOCHUCTEMHOM
3JIEKTPOHUKHI TEXHUKH

e Jlpaktuueckue
o Jlexmuu;
3aHSTHS,
e [IpakTuyeckue
e (CamocrosiTeNnbHas
3aHATHUS, e [IpakTmyeckue
” paboTa CTyJICHTOB;
Buap1 3anarui e lHnuBHUIyabHEIE 3aHSTUS;
e BrimonHnenue .
3a/IaHuUs; e KypcoBoit mpoekT
JIOMAITHETO
e [pynmoeie
WHIUBUIYATBHOTO
KOHCYIBTAINH
3aaHus

Hcnonb3yemble
cpeacTBa
OILlEHUBAHHUS

e KonTponpHas
pabora;

e BrmojgHeHne
JIOMAITHETrO
3aIaHus;

e BrmonneHnue
MPaKTHIECKUX
3aJaHUH;

e DK3aMeH

e  OdopmiieHue u
3alIuTa
WHAUBUIYATHFHOTO
3aJIaHus;

e KonTponbHbIE
paboTEL;

e BrmonHnenue
NPaKTUYECKUX
3aJaHHM;

e KoHncnexr
CaMOCTOSITETbHOM
paboThI

e 3ammra

NIPaKTUYECKUX
3aJIaHHM;

e 3ammTa

KypCOBOTO
IIPOEKTa,

e DK3aMeH

O6HII/IC XapaKTCPUCTUKH oKa3areled u KpUTEPUCB OLCHUBAHHS KOMIICTCHIIMH Ha BCEX

JTanax MpUBEICHEI B TAOIHUIIE 6.
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Tabanua 6 — O6mue xapakTepucTHKH NoKa3aTe el I KPHTEPHEB OLlEHUBAHUS
KOMIIETEHIHH M0 3TAaNam

Ilokaszarenn u

3HaTh
KpHTepHH Ymers Bananers
Obmanaer
Obnanaer nuamna-
(baxTHYeCKMMU U O] AR K
THYECKHX T
TEOPETUYECKUMHU P e Ll
OTian4HO (BBICOKHIA 3HAHUSMH B YMCHWH, TPEOyEMEX paboTy, IpoBonuT
., i1 Pa3BUTHUS TBOD- OIICHK
YPOBE€HbB) npenenax msydaemoit | oo P P HICHKS,
SEEET & YECKUX PEIICHHH, COBEPIIEHCTBYET
abcTparupoBanus efcTBUA paboT
TOHUMAHUEM T'PAHMI pardp A TRORTE
npoOieM
IPUMEHUMOCTH
Obnanaer Beper
JUaTIa30HOM OTBETCTBEHHOCTD 32
3HaeT (axTsl,
IPAKTUYECKUX 3aBEpIICHHE 3a/1a4 B

Xopomo (6a30BbIii

IPUHIIUITHI,

€HUH, TpeOyeMBbIX HCCIIENOBaHUN
IIPOLIECCHI, O0IIHE ™ > TPEOY A ’
YPOBEHb) JUIS pEeIICHUS IIpucrocabaIuBaeT
IIOHATHUS B TIpeenax
. OIIpEIENEHHBIX CBOE IOBENICHHE K
H3y4aeMoi odnacTu
npobneM B obnacTu OOCTOSITENTBCTBAM B
HCCIIETOBAHMS peLIeHUuH mpobaeM
Obnanaer
OCHOBHBIMH
YnoBaerBopureabHO PaGoraeT npu
N Ob6mnanaer 6a30BBIMHU YMEHHSMH,
(moporoBbIii IIPSIMOM
O0IIUMY 3HAHUSIMHI TpeOyeMBIMH ISt
YPOBEHB) HaOIIONEeHU N
BBITIOJTHEHUS
IIPOCTHIX 3a/1a4
DopmymupoBKa TOKaszaTenelfl M KpWTEpHEB OLECHHBAHHS NAHHON KOMIICTEHIIHH

IIpHBEJICHA B Ta0nuIle 7.

Taﬁ.lmua 7 — Iloka3zaTenu u KpHUTEpUH ONeHHBaAHHUA KOMIIETCHIIUH HA 3TAlax

Iloxa3zarenu u
3Harhp Ymersn Baaners
KpHTepHu
® 3Hnaem e OemoHcmpupyem |e eradeem
Cco8peMeHHbIe bazoeuvle Memooamu O
MexXHOLo2UYeCKUe UHOICEHEePHbIe peutenus
npoyeccol u 3HAHUS U MEXHON02UYECK
obopyooeanue, NOHUMAHUE ux 3a0ay
" UCNONb3yeMble HA HAY4YHbIX MUKPO- U
o (RECAT amanax NPUHYUNOS, HAHO31eKMpPOH
YpOBeH®) paspabomxu u Jledrcauyux 6 UKU;
npou3600Ccmea ocHoge ® c800600HO
usoenul MexXHON02U4eCKU eraoeem
MUKDOSNIEKMPOHUK X npoyeccos HABbIKAMU
uu MUKDO- U évib0pa u
mMeepoOoOmenvHoU HAHO3IEeKMPOHUK
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NEeKMPOHUKU u, NpUMEHeHUs
noHumMaem MUKPOCUCIEMHO OCHOBHbIX
obnacmu U MEXHUKU; onepayuii
KOHKDEMHO20 obnaoaem MeXHON02UY
NPUMEHEHUS ouanasoHom co30anus
MEeXHOLOSUYECKUX NPAKMUYECKUX MUKPO- U
npoyeccos u YyMeHUl, HAHOCMPYKMYD
0bopyoosanusi mpebyembix 015
CpasHenus u
gv1b0pa
MeXHONL02UYeCKY
X npoyeccos u
Memooos O
oocmudiceHus
NOCMABNIeHHO
yenu
ymeem
00vACHUMb U
UHMEPNPemupos
amv Nony4enHvle
uccneoosamenvc
KUe U onvimuole
MeXHON02UYeCcKU
e pe3ynomanul
3Haem ymeem é1aoeem
cospemeHHbvle ev16Upame HABbIKAMU
MexXHON02UYecKUe MEXHON02UYeCKO évib0opa u
npoyeccol u e 0bopyoosanue NpUMeHeHUs:
obopyoosanue, U mMemoo OCHOBHbBIX
UCNONb3yeMble HA nOLyYyeHus Ons onepayuil
Xopomo (0a3oBwIii amanax KOHKDEMHO20 MexXHON02UU
YPOBeHb) paspabomku u NpUMEHEeHUs. cozoanus
npou3eo00cmea MUKpO- u
usoenuii HQHOCMPYKMYD
MUKPOINEKMPOHUK
uu
meepoOoOmenvHoOU
SNIEKMPOHUKU
umeem ymeem peuramp umeem HaBbiKU
npeocmasienue npocmeoie 3a0a4u ev160pa u
06 0CHOBHbIX 1o 8v160py NpUMeHeHUs
MEeXHONLO2UYECKUX npoyeccos u OCHOBHbLX
VAOBIeTBOPHTEbHO npoyeccax u Memooos onepayuil
T i ——— 0bopyoosanuu Ons noay4eHus mexHono2uu
co30anus KOMNOHEHMO8 co30anus
SNeKMPOHHOU MUKPO- U MUKPO- U
KOMNOHEHMHOT HAHOB1eKMPOHUK HAHOCMPYKMYp
ba3zvl u
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3 Tumosble KOHTPOJIbHBbIE 3aJaHUS

I[JISI peanu3anuu BBIIICTICPCYNCIICHHBIX 3a71a4 06Y‘~IGHI/I$I HUCTIOIB3YIOTCH ClIeaymmue

MarepHalbl: KOHTPOJIBHBIE pa6OTI>I, HWHIUBUAYAJIbHBIE 3aJlaHud, IPaKTHYECKHE 3alaHusl,
OK3aMCH.

TurnoBele KOHTPONBHEIE 3afaHHS WM HHBIC Marepuansl, HEOOXOOUMBIE IS OICHKH
SHAHMM, YMEHUH, HABBIKOB ¥ (M) OMbBITA ACATENIPHOCTH, XapaKTePU3YIOIIUX ATAIlbI
(hOPMHPOBAHHMS KOMIIETEHITHH B IIPOLIECCE OCBOCHHIS 00pasoBaTeNbHON NPOrpaMMEL, B COCTABE:

3.1 KonTposnbHbie paboTsI:
Tema xoHTpompHOM paGoThl Ne 1: OUSHKO-XMMHYECKHE OCHOBEI IIPOIIECCOB

II€pepacupeacICHn BEIIECTBA.

Tema xomTpompHOM paboTel Ne 2: (DUIHKO-XMMHYECKHE OCHOBEI SMHUTAKCUATIBHBIX
IIPOIIECCOB, NPOLECCOB OKHUCIICHHUS.
3.2 BeinoJtHeHHe TOMAIIHHX HHIUBHAYAJILHBIX 3a0aHUN:

Tema nanuBHAYanLHOrO 33MaHMs No 1 — Juddysus mprmeceii B KpeMHUI.
Tema urmuBEIyansHOTO 3ama8Ksa No 2 — DIUTaKCHS UIEHOK KPEMHUSL.

Tema wunuBHEAyaneHOTO 3amanus Ne 3 — Ilporecc M3roTOBIEHHS II0JLyIIPOBOTHHKOBEIX
MC.
3.3 TeMbI NpaKTHYECKUX 3aHSATHIA:
1). Hommoxxu nomynposonaikosbix UMC. MapkupoBka 1 napameTpsl MoanoxeK. CTpyKTypsI
JJIEMEHTOB
2). Pacuer pexumoB nuddys3un u npoduie TernpoBaHus
3). Pacuer TouHOCTH H3rOTOBIEHHA MU (Y3HOHHBIX JIEMEHTOB
4). PacyeT pexuMOB Tra30(ha3HOM SNUTAKCHE U TPODHIIeH aBTOJIETUPOBAHUS
5). PacueT pexxuMOB MOJEKYIAPHO-ITIy9eBOM SIUTAKCHH
6). PacueT pe>kuMOB OKHCIIEHHUS
7). Jlutorpadus B TEXHOIOIHH MUKPO- U HAHOJIIEKTPOHHKE
8). Pacuer TeXHONOIrHYeCKUX PEXKUMOB s co3nanus uzonsmun UMC
9). PaspaboTka TUIIOBBIX TEXHOJIOTHYECKHX MPOIECCOB M3TOTOBIEHHS MOTYIPOBOIHIKOBBIX
npudopos u UMC
10). OcHOBBI HAaHOTEXHOJIOT it
3.4 Templ 0J1s1 CAMOCTOSITETLHOM PadOTHI
1). MeTonp! ocaxIeHUs U3 KUAKOH (assl: KUAKODA3HAS FMUATAKCHUS, JIEKTPOXUMHYECKOE
OCaKIEHHUE CIIOEB, HAHECEHHE MOHO- U MYJIFTHCIIOCB OPraHHYECKUX BEIIECTB METOIOM

Jlenrmropa-brnomxeTT. 3071b-TeNIb TEXHONOTHSL.
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2). Texnonoruu HaHONEYaTH. MeTO ropsa9ero THCHeHHS. Vconp30Banue IIOJINMEPU3aIiH
pe3ncra.
3). IlnasmeHHEBIE IPOIECCH Oy YEHUS] HAHOCTPYKTYP.

3.5 TemsbI KypcoBOro npoeKTa:

3ananus Ha KypcOBOH IIPOEKT IIPEIyCMATPUBAIOT Pa3spabOTKy TEXHOJOTHH H3TOTOBIEHHUS
noynpoBoAHUKOBEIX IMC U TeXHONOTHE CTPYKTYp HaHOBJIEKTPOHHUKH. [IpeaMETOM KypCOBBIX
IPOEKTOB SIBIAIOTCS BHIOOP M OOOCHOBAaHHE METONOB H3roToBIeHHs VIMC wWim CTpyKTyp
HAHOBJICKTPOHUKH, PACUET TEXHOIOTHYECKUX PEKUMOB, TEXHONOTHIECKHX TOTPEMIHOCTER 1 Ip.

IIprMepHEIe TeMBI Ha KYPCOBOM IIPOEKT:

1). TexHOMOTHS U3TOTOBICHHUS HHTETPAIBHOM MEKpocxeMbl DCJL.

2). Texunonorus usrorosnenus VC Ha coemermenusx MOII-TpaH3uicTOpax.

3). @oTO9yBCTBHTENBHEIE IPUOOPEI ¢ 3apsAnoBoi cBsi3bi0 Ha MJIII UC.

4). Texnonorus usrorosnenus cxemsr UMC TTII.

5). Texnonorus usrorosnenus KMJII UC tuma NJIU-HE.

6). TeXHOIIOTHS H3TOTOBIEHHUS TPAH3UCTOPA C IBYMEPHBIM IEKTPOHHEIM Ta30M.
3.6 Jx3aMeHAIHOHHbBIE BOMPOCHI:

DU3UKO-XUMHIECKHE TIPOLIECCH OYMCTKH MTOBEPXHOCTH MOJJIOKEK.

YenoBus MOTy4deHHs MOHOKPUCTAIUINYECKHX TIEHOK.

Mexanusm pocTa I KHUHETHKA OKUCIIEHUS KPEMHUSL.

Du3MYECKUE OCHOBBI IPOLIECCa TEPMUUECKOH U dy3Hm.

TexHomnorus sMATaKCHATBFHOTO HapAlIMBAHKS TIEHOK B 060pYI0BAHIE.

TexXHOIOTHS H3rOTOBIIEHHUS I[I/I(b(l)}’SI/IOHHLIX SJIEMCHTOB

~N O Lt AN =

Texuonoruyecknit npomecc wu3rotoBneHms OumonspHblx VMC 10 SUATaKCHANBHO-
IUTAHAPHON TEXHOJIOTHU

8  Texnonormyeckuii nponecc uzrorosiaerust MII1 VIC Ha KOMIIIEMEHTapHBIX TPaH3UCTOpax

9  Texnonorus usrorosnerns Gunomsipaoit IMC mo nomMIIaHapHOH TeXHOJIOTHE

10 Bs16op MeTona IOMy4eHHNs PHCYHKA HHTETPATBHEIX MEKPOCKEM

11 Texnomorus MeTaIM3alHK MONTYIPOBOTHIKOBEIX VIMC

12 Xwumugeckoe OCaXIEHUE U3 ra30BOl (askl.

4 MeTO}lI/I'-ICCKHe MaTepHaJbl

Jns obecnevenns mporecca OOydYeHHS W DEINEHMS 3amad OOYdYeHHS UCIIOB3YIOTCS

CJICOYIOIMHUE MaTCpHualbl:
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METOOHUYECKUE Marepualbl, OIIpECACISAIONINE IIpOOENnYPBI OIEHHUBAHUSI 3H3.HI/II>1, YMEHUMU,

HABBIKOB H (WJIM) OIBITA [ESTENHHOCTH, XapaKkTePU3YIOMUX 3Tanbl (OPMUPOBAHUS

KOMTIICTEHIIMH, B COCTABE:
Meronugeckne marepuasr:

4.1 OcHoBHas JMTepaTypa

4.1.1. Cmupnosa K.J. Iponeccs MHUKPO- B HaHOTEXHOJIOrHH. Y4yebHoe nmocobue — Tomck:
TYCVYP, 2012. - 183 c. - [anexTpoHHbIit pecypc] .- anpec:

http://miel.tusur.ru/index.php?option=com content& %E2%88%93view=article&id=231

4.1.2. Jamwmuna TH., Karangei B.A., Anumenxo E.B. Texumonorus KPEMHHEBOH
HAHOBNEKTPOHMKH: YueOHOoe mocobue. — ToMck: B-Crexrp, 2011. — 263 ¢. - [3MeKTpOHHBI
pecypc] .- ampec:

hitp://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231

4.1.3. K.M.CmupuoBa. IIpomeccs MUKpO- ¥ HAHOTEXHOIOTHH. Y4yeGHOe ocobre — Tomck:
TYCVYP, 2007. — 183 c. (51 3x3.)

4.2 JlonoTHATEILHAS IUTEPATypa
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