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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1|

Jlucr corniacoBaHuii

Pabouas mporpamma cocTasiena ¢ ygeToM TpeboBanuii OenepansHoro ['ocynapcTBEHHOro 06paso-
BAaTEIIBHOIO CTaHAapTa Beicmiero oobpasosanus (OI'OC BO) mo HampapieHHIO ITOATOTOBKH
11.03.04 «OneKTPOHUKA ¥ HAHODJIEKTPOHUKAY (KBanuhuKalys (CTeneHs) 6akanasp), YTBEPKICHHOTO
nprikasom MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu ot 12 Mapra 2015 r. Ne 218,
paccMOTpeHa W yTBEPIK/IEHa Ha 3aceqanny Kaheaphl GU3MUecKoH 3IEKTPOHUKH OT « 5% o5
2016 r., mpotoxo Ne

Pazpaboruux: C

HouenT xapenper ®3 2L %W% / H.A. Yucroenosa
3aBenyromuii kadenpoii %//

IIpodeccop kademprr GO i . / ILE. Tposu

Pabouast mporpamma cornacosana ¢ ¢akyasTeToM, Ipodummpyiomeit 1 BrITycKaromei kades-
paMy HalpaBJICHHUS MOATOTOBKH.

/ Jexan OOT W / A.J. Bopouus

— 4
aB. IPOPUIKPYIOIIEH 2,
kadenpoi [0)6) %// / ILE. Tposu

7
3aB. BBITYCKArOIIEH [/'J/
xadenpoit [O)5) S / ILE. Tposu
s
IKcnepThI: .
IIpencenatens MeToMUYECKOI ™
xomuccnd ¢pakynprera ®OT 2L Z‘W% N.A. Yucroenosa

[Ipencenarens METOIAYECKOM Wg_\
KomHccHH Kadenpsr OO Zf H.A. Yucroenona
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1. HEJHA U 3AJAYU JUCITATIIINHBI
Henanr OCBOCHWS NMCLUMILIMHBI ABNSETCA U3YYEHHE CTYJICHTaMH OCHOBHBIX (DU3MKO-XMMHYECKHX SB-
JICHUH, JIeXAlIMX B OCHOBE METOJIOB, SABJIAIOIMXCS 6a30BbIMU B COBPEMEHHON MUKPO- U HAHOTEXHOJIOTUM, MPH-
oOpeTeHne 3HaHUM 10 COBPEMEHHOMY COCTOSHMIO M EPCIIEKTUBHBIX HANPABJIECHUSX Pa3sBUTHUS MUKPO- U HAaHO-
3JIEKTPOHMKH, WX 3JIEMEHTHOH 0a3bl, GU3NUECKHM OCHOBaM (PYyHKLMOHWPOBaHMS NPHUOOPOB MUKPO- M HAHO-
3NEeKTPOHHUKH.

3agauaMM AUCUMIUIMHBI SBJISETCS: _

- GOpMHUpOBaHHE HABBIKOB NPOBENCHUS TEPMOAMHAMHYECKUX W KHHETMYECKUX PACUETOB TEXHOJOrHUe-
CKHUX MTPOLECCOB;

- bopMHpOBaHME 3HaHUH B 001aCTH CMIOCOOOB HAHECEHHs, yaAlleHUs U MOOM(ULIMPOBAHUS BELIeCTBA Ha
MHKpPO- ¥ HaHOYPOBHE, HCIOJIb3YEMBIX NPHU CO3AaHMM KOMIIOHEHTOB TBEPAOTENbHOM 3JIEKTPOHHUKH W WHTE-
IPAJILHBIX CXEM;

- u3yyeHue 6a3oBbIX MPOLECCOB U 000PYNOBAHUS, HCTIONb3YEMbIX B TPAIMLMOHHON MUKPOTEXHOJIOTHY, a
TaloKe CHELM(PUUECKUX MPOLECCOB, MO3BOAIOIMX (HOPMUPOBATH CTPYKTYPhI Ha MOJIEKYJIIPHOM YPOBHE U OC-
HOBaHHbIE Ha CMIOCOOHOCTH K CAMOOPraHU3aLliK, CENIEKTUBHOCTH, aHU30TPOTUH.

2. MECTO JUCIIMIIIMHBI B CTPYKTYPE OOII

B cooTBeTCTBUHM ¢ OCHOBHOM 00pa3oBaTeNnbHOM NporpaMmoit aucuumirHa «[Ipouecchl MUKPO- M HaHO-
TEXHOJIOTMH» OTHOCHTCS K BapuaTUBHOM uacTu 610ka 1 (51.B.O/1.10).

HucuunnvHa 6asupyeTcs Ha 3HaHUAX, NOJNYYEHHBIX 110 MareMaruke, Gbu3nKe, XUMUM, GU3UKEe KOHIEH-
CHPOBAHHOIO COCTOSIHUSA, DU3MKE NIIEHOUHBIX HAHOCTPYKTYpP, OCHOBaM TEXHOJIOTUM 31EKTPOHHONM KOMIOHEHT-
HO 0as3bl.

3HaHusl, MOyYEHHbIE NIPY OCBOGHHU AUCLMILIMHBI, OYAYT MCMOJb30BaHbl MPH M3YUYeHUH AUCLIUILIMH:
«TexHOMOrns KPEMHUEBOH HAHO3NEKTPOHUKMY, «MOJeNMpOBaHNe U POEKTUPOBAHUE MUKPO- 1 HAHOCUCTEMY.

3. TPEBOBAHMUA K PE3YJbTATAM OCBOEHUS JTUCITUAIIJINHBI
3.1. M3yyeHne NMCUMIUIAHLI HANPABJIEHO HA (OpMHpPOBaHHe y (AKAIABPOB CJEAYIOIMX npogec-
cuonanshoix (IIK) n npogpeccuonanvno-cneyuanuzuposannvix (IICK) komnerennmii:

- CIIOCOOHOCTBIO BBIMOJIHATL PabOTEI MO TEXHONOTMUYECKOH MOArOTOBKE MPOM3BOACTBA MATEPHATIOB U
u3nenui snekTpoHHoH Texuuku (ITK-8);
- TOTOBHOCTBIO K NPUMEHEHHUIO COBPEMEHHBIX TEXHOJIOIMYECKUX MPOLIECCOB M TEXHOJOIMYECKOro 060-

pyAoBaHHMs Ha 3Tanax paspaboTKu W NPOU3BOACTBA U3JENHIl MUKPOIIEKTPOHUKH W TBEPAOTENLHON 3MEKTPOHHU-
ku (IICK-2).

3.2. B pesynbTaTe H3y4eHHS NHCHUILUIHHBI 0AKAIABP A0JKEH:
3HATh:

— (PM3MKO-XHMUYECKHE M TEXHOJOTHYECKME OCHOBBI MPOLIECCOB MPOU3BOACTBA M3MEUH MUKPO- U Ha-
HO2JIEKTPOHUKH, TUIIOBbIE TEXHOJIOTHYECKHE MPOLIECCHl MX W3TOTOBJIEHUS; MPUHLIMIIBI OpraHu3aluu 6a30BbIX
TEXHOJIOIMYECKUX MPOLIECCOB CO3JaHNs KOMIIOHEHTOB MHUKPO- M HAHOJIEKTPOHHUKH;

yMeTh:

— BbIOMpaTh ONTHMANbHBIE TEXHONOIMYECKME MNPOLECChl, MX I0CIEN0BATENLHOCTH M KOHTPONBHO-
M3MepUTeIbHbIE OTIEPaLMU I NPOU3BOACTBA U3ACIHM HAHO- U MUKPOCUCTEM;

BJIAJEeTh:

- HaBbIKAMM peaIM3alMy COBPEMEHHbIX CIIOCOOOB HaHECEHMS, yaaleHus U MOAU(UIIMPOBAHKS MaTepya-
JIOB MPH CO3JaHUHM 3JIEMEHTHOH 0a3bl MUKPO- U HAHOCHUCTEM.
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4. OFBEM JUCITUILIVHBI ¥ BUABI VYEBHOI PABOTHI

OO11as Tpy10€MKOCTb JUCLMIUTUHBI COCTABIISIET 8

3a4E€THBIX €AUHHLI.

Bun yuebHoii paGoTnl Beero 4acos (‘?7emeCTp;1
AyauTopHbIe 3aHSTHS (BCero) 98 78 20
B tom uucne: - - -
Jlexuuu 44 44 -
IIpaktiueckue 3austus (I13) 18 18 -
JlabopartopHsie paboThI 16 16 -
Kypcosoii npoext/(pabota) (ayauTopHas Harpyska) 20 - 20
CamocTosTesibHas pabora (Beero) 154 66 88
B Tom uucne: - - -
[IpopaboTka JIEKLIMOHHOTO MaTepuaa 10 10 -
BbINOJIHEHNE PAKTUYECKUX 3aJaHui 17 17 -
BrINonHEeHUe U 3a1UMTa MHOVBUAYaTbHBIX 3ananuii U3-1, U3-2,
” 33 33 -
n3-3
IToaroroBka K KOHTPOJIbHBIM paboram KP-1, KP-2 6 6 -
KypcoBoii nmpoekr (pabota) (camocTosiTenbHast pabora) 88 - 88
ITonroToBKa K 9K3aMeHy 36 36 -
Ob11as TpyI0eMKOCTE Yac 288 180 108
3auyerHble EnunHunp 8 5 3
5. COAEP KAHME NUCIUIIJINHBI
S.1. Pazgesibl (UCHMILIHH W BHABI 3aHATHI
2 2 & | E
= g = 5_ | B[S Bl s
Ne = S = S = £ 8 z| = dopmupyembie
HanmeHoBaHue pa3aesia AUCHUILIUHBI g |25 =8 2 ¥ « &| ° KOMIIeTeHIIHU
W S 25/ 58 8° 282 2| (oK IK CK)
27 g1 5 |57 ° Y
= = = @]
1. | Beenenue, ey U 3203491 OJUCLUIUTMHbI 2 3 5 T1IK-8, TICK-2
DU3UKO-XUMHUYECKHUE OCHOBBI MPOLECCOB yIa-
2. | neHus BEIIECTBA C TOBEPXHOCTH TBEPHOH (a3bl 2 2 10 14 IK-8, IICK-2
— NOAJIOXKKH
3. | Crpyktypsl anemenToB UMC 2 2 2 10 16 K-8, [ICK-2
4 DU3UKO-XUMHUYECKHE OCHOBBI MPOLECCOB Mepe- 3 6 4 5 10 30 TK-8, [ICK-2
pacrpeneneHus BelecTsa
s DUZNKO-XUMHUYIECKUE OCHOBBI IMUTAKCUATBHBIX 6 4 3 5 10 30 TK-8, [ICK-2
NpOLIECCOB
6. JusneKTpUdecKye IUIEHKH B MOJYPOBOIHUKO- 4 5 5 18 2% TK-8, TICK-2
BbIX UMC
- DU3UKO-XUMUYECKHE OCHOBLI METAUIU3ALMU 5 5 18 2 TK-8, [ICK-2
MOBEPXHOCTHU CTPYKTYP
DU3MKO-XUMHUYECKHE OCHOBBI MPOLECCOB JIUTO-
8. | rpaduu B TEXHONOTUM MHUKPO- U HAHOINEKTPO- | 6 2 14 22 ITK-8, TICK-2
HUKU
9. | M3onsuwms snemedtos UMC 2 2 16 20 I1K-8, TICK-2
THUMOBBIE TEXHOJIOTUYECKUE MPOLECCHl U3TOTOB-
g - Gunossipsix 1 MJIIT I/III)\/[C g 2 2 20| 30 TK-8, TICK-2
11. | OCHOBBI HAHOTEXHOJIOTHUH 4 2 4 2 25 37 I1K-8, TICK-2
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5.2. Copeprranue pa3eoB TUCHHILIAHEI (110 JEKIHIM)

®opmMupyeMbIe
Ne HaumenoBanue C TpynoeMKocTh | KOMMIeTeHIHH
n/m pa3aesnioB OfEpdHne patichos (uac.) (OK, IIK,
I1CK)
1. Henyn u 3amaum kypca. TpeOoBaHust k 00beMy 3HaHMI
0 IMCUMILUIMHE. MUKPO- ¥ HAHOTEXHOJIOTMU — OCHOBA
Beenenue, uenu u COBPEMEHHOW HaHO3NEKTPOHUKU. OpraHu3alroHHO- 5 K-8, TICK2
3a[a4d JUCLMIUIMHBL | TEXHOJNOTHMYECKHE OCHOBBI MPOU3BOIACTBA MW3NEIUM ’
MUKDO- U HAHOJIEKTPOHUKHU. CIIUCOK PEKOMEHYEMOli
JIUTEPATYPBI.
2. | ©usuko-xumuueckue | Bribop marepuana momnoxkek MMC. Mexanuueckas,
OCHOBBI NTPOLIECCOB MeXaHOoXMMM4eckas U Qusnyeckas obpaboTka mosno-
yHaneHws BelecTBa | ek, XHMMMYEcKas, O3JIEKTpOXUMHYecKas W HOHHO- 5 MK-8. TICK-2
C MOBEPXHOCTH TBEP- | IJIa3MEHHAs OYMCTKa NoAnoxeK. KoHTponb crenenu ’
I0H (aspl — MOMIOK- | YUCTOTHI.
K1
3. | Ctpykrypel snemen- | CTPyKTypbl 9€MEHTOB MONYNPOBOAHUKOBLIX UMC
2 K-8, I[ICK-2
toB UMC
4. | ®usuko-xummudeckue | IMpomeccsl  TepMoand(yY3UOHHOTO  JIETMPOBAHMUS.
OCHOBBI  mpoueccoB | Jlupdy3noHHble  NPOLECCH,  CTUMYJIHMPOBAHHbBIE
nepepacrnpeneNeHnss | BHELUHMMH U BHYTpPEeHHUMU (aktopamu. Pusnueckue
BEIlleCTBa OCHOBBI TIPOLECCOB TepMuyeckod auddy3uud U HOH-
HOM mMrnantaumy. TexHonorus nudoysuu u obopy-
nosanve. KOHTpOnb napaMeTpoB JIETMPOBAHHBIX CIIO- 8 I1K-8, I[ICK-2
eB. Pacuer pexumoB mudoysuu u nuddy3HoHHBIX
npoduneil gerupopaHus. IlapamMeTpsl, BIAUSIOLIME HA
BOCIPOM3BOAMMOCTb DE3yNbTaTOB. TEXHOJOTUUECKHE
NOIPEIIHOCTH MpU co3naHuu Iuddy3roHHBIX obnac-
Teil. MonuduumposaHue.
5. | ®usuko-xumuueckue | TepMoIMHaMMKa ¥ KMHETHKA OPMEHTUPOBAHHOTO 3a-
OCHOBBI  3MMUTAKCH- | POARIIEOOpa3oBaHus. MeXaHu3M SnuTakcud. Mero-
AJBHBIX NTPOLECCOB Ibl MOJY4eHUs 3MUTAKCUAIBHBIX CTPYKTYp. ['azodaz-
Hasl SMUTaKCUs KpeMHUsA. KHHEeTHKa 3nuTakcuanbHOro
pocTa IIEHOK NPH OCaKAEHUM U3 razoBoii ¢aswl. Pac-
YeT CKOPOCTH 3MUTAKCHU. ABTOJIErMPOBAHUE TPH MK~ 6 TK-8, TICK-2
Takcuu. TE€XHOIOrUs 3NMUTAKCHAIBHOTO HapallvBaHUs
IUIEHOK U 000pynoBaHue. KOHTpOJb napaMeTpoB 3mu-
TaKCHaJIbHBIX MJIEHOK. ['a3odasHas snurtakcus U3 Mme-
TalJIOOPTAHUYECKUX  COENUHEHUH. MonekynspHo-
JIy4yeBasi SMUTAKCHA. YCIIOBUS MOJNy4YeHUs MOHOKpU-
CTaJIMyeckux mieHok. Obopynosanue ans MJIO.
6. | JuanexkTpuyeckue Tepmuueckoe OKUCIEHUE KpeMHMs. MexaHusm pocTa
MJICHKW B TOJYNpPO- | ¥ KMHETHKA OKUCIEHUs. MeTOAbl OKUCIEeHUs 1 000py-
BOJHUKOBBIX UMC nosanue. IlepepacnpeneneHue JIerupyroLlmx HpUMe-
ceil Ha rpanuLe pasnena (a3 npu okucieHuu. Tepmo-
JVWHAMUKa U KWHETUKa NPOLECCOB XMMHUUYECKOro OcCa- 4 TIK-8, TICK-2
XIEHUS U3 ra30Boi (asbl. DUINKO-XUMUYECKUE OCHO-
Bbl XMMHUYECKOTO U MIa3MOXUMHYECKOTO OCAKIEHUS
IHUSJIEKTPUUECKUX TJIEHOK U TOJUKPUCTAIIUYECKOTO
kpeMHua. O6opynopanue. CBOMCTBA MIIEHOK.
7. | ®usuxo-xuMuueckre | Bbribop MaTepuana MeTamiu3auuu M TEXHOJOTUS Me-
OCHOBBbI ~MeTajliu3a- | TaliM3aUud. AHanu3 OTKa30B 10 MeETaUIM3aLUu. 5 [IK-8. TICK-2
V%07 MOBEPXHOCTH | MHOrOypoBHEBasi MeTaLIM3aLIMS. - )
CTPYKTYp
8. | ®usuko-xumuueckue | Knmaccudukaums npoueccos nutorpaduu. OU3nKo-
OCHOBBI ~ NPOLIECCOB | XUMUYECKME OCHOBBI Tpolecca doTonurorpaduu.
autorpaguu B Tex- | IlomyuyeHue pucyHka MHTErPalbHON CXeMbl METOAAMU 6 TK-8§, TICK-2
HOJIOTUM MUKPO- U | (OTO-, pEHTreHO- U 3neKTpoHonuTorpadun. Hanonu-
HaHOAJIEKTPOHUKU Torpadusi.
9. | Hsonauus snemenToB | M3onsuus oOpaTHOCMEILEHHBIM p-n-TIEpexonoM. Ju-
UMC anexkTpuyeckas uzonsuva. KomOuHMpoBaHHas W3071s- 2 K-8, TICK-2
us.
10. | Tumosbie TexHono- | Knaccubukaiyss TeXHONOrHYECKMX MPOLECCOB M3rO- 6 ITK-8, [ICK-2
S
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ruuyeckue mpoueccel | ToBneHus MMC. TexHonorus u3roToBieHus OMIIO-
M3roToBNEeHUs Ouno- | mapHeix HMMC. TexHonorus wusrotosnenus MJTI

napeix 1 MM | UMC.
HUMC

11.

OCHOBBI HaHOTEXHO- BBenenue B HaHOTEXHOJOTHIO. COBpEMCHHHe METO-

Jiorut IIbl HAHOTEXHOJIOTUU. MeTOobl 30HI0BOM HAaHOTEXHO- 4 IK-8, TICK-2

JIOTHUH.

3.3. Pazaenbl qUCHMILIMHBLI H MeKIHCOUILINHAPHBIE CBA3H ¢ 00eCIeYHBAIOMHME (TIPeIbI-
AYIUMH) B 00ece4BaeMbIMH (MOCTeTYOIMHMH) JHCIHILIHHAMEA

Ne Ne pazesioB faHHOH AMCUMILIHHBI U3 Ta6J1.5.1, 119 KOTOPBIX
HanmeHoBaHHe 00ecneyuBaOIIMX
Ne Heo0X0aHuMO H3ydyeHue obecneynBaoINX (MpenbIAyIIKX) 1 obecne-
(npeabIayIuX) U 00ecneyuBaeMbIX
n/m P A a— YHBAEMbIX (MOCIEAYIOLINX) AUCHUTIINH
Y 1 [ 2 [3] 456789 10]mn
IpeamecTByomue JUCHMIIHHDI
1. | Maremaruxa + + + + +
2. | ®usuka + + + + + + + + + +
3. | Xumus + + + + + + + + +
Pu3uka KOHIEHCUPOBAHHOTO COCTOS-
4, JICHCHD S R (N I I A A T R O
HUS
5. | Pu3uKa ICHOYHBIX HAHOCTPYKTYP + + + +
OCHOBBI TEXHOJIOTHH 3JIEKTPOHHOM!
6. o p + + + + + + + + + 3 +
KOMIIOHEHTHOM 6a3bl
INocnenywinue TMCHMIIUHBI
TexHonorys KpeMHUEBOM HaAHO3EK-
1 + + + + + + + + + + +
TPOHHKH
MognenupoBaHue W IPOEKTUPOBAHHUE
2 ACTTHIP p p + + + + + + + + + + +
MUKDO- 1 HAHOCHCTEM
5.4. CooTBeTCcTBHE KOMIETeHIMIT, GOPMHUPYEMBIX NPH H3yYeHMHM NHCHHUILINHBI, H BHIOB
3aHATHH
NepeyeHn Bunel 3ansThii
. ®opMbl KOHTPOJISI
KOMIIETEHIH i J 3 | J3 | KII | CPC
Omnpoc Ha nexuusx. 3aluTa MHIMBUIYNbHOTO 3a1aHus. 3alura
IK-8 + + + + * OTYETOB 10 NPAKTUYECKUM 3aHATUAM. KOHTponbHas paboTa. 3awura
KYPCOBOTO IPOEKTA.
Ormpoc Ha nekuusx. 3alura HHIMBUAYATLHOTO 3a0aHus. 3aluTa
IICK-2 + + + + + OTYETOB M0 MPAaKTUUECKUM 3aHATUAM. KoHTponbHas pabora. 3amiura

KYPCOBOTO MPOEKTA.

6. METOJbl 1 ®OPMBbI OPTAHU3AIIUA OB YYEHUSI
TexHoI0r MM HHTEPAKTHBHOIO0 00y4eHHs IPH PasHbIX (opMax 3aHATHIH B Yacax

Mrums Do e csa) s ane> Botrs
IIpesenmayus ¢ obcyscoenuem 4 4
Pewenue cumyayuomnnvix 3aday 10 10
WTOro MHTEpaKTHBHBIX 3aHATHIA 4 10 14

CornacoeaHa Ha noprane N2 6963




7. JABOPATOPHBIN ITIPAKTUKYM

Ne Ne pasnena - 6 6 prﬂo-b KomneTeniuu
e JACLIMTI- eMaryKa J1abopaTopHbIX paboT €MKOCT OK, TIK, TICK
JIUHBL (uac.)
1. 4 Co3znanue 1updy3UOHHBIX p-n NEPEXOIOB 4 I1K-8, TICK-2
2. 5 I"azoazHas anMUTaKCU KPEMHUS 4 [TIK-8, TICK-2
3 5 IT\;[/gneKynapHo-nyquaﬂ SNMTAKCHA AJIS CO3NaHMs TeTePOCTPYK- 4 K-8, TICK-2
4. 11 30HA0BBIE TEXHOJIOIUU 4 K-8, [ICK-2
8. HIPAKTUYECKUE 3AHATHUSI (CEMUHAPBI)
No Ne paznena " Tpyno- Komnerenuuu OK,
TemaTnka NpakTHYECKHUX 3aHATHI €MKOCTh
n/n | AUCUMIIHHBI fasics) IK, IICK
1 3 [Monnoxku nomynpoBogHnkossix UMC. MapkupoBka 1 na- 5 MK-8, [ICK-2
paMeTpel NoanokeK. CTPYKTYpbl SNIEMEHTOB.
2. 4 Pacuer pexumoB 1uddysun u npoduneil terupoBanus 4 ITK-8, TICK-2
3. 4 PacueT TOYHOCTH M3roTOBNEHHUs AU(PDY3HOHHBIX 3JIEMEHTOB 2 IIK-8, [ICK-2
4 5 Pacuer pexuMoB razogasHoil snutakcuu v npoduieii aBTo- 5 K-8, [ICK-2
JIETUPOBaHMsl
5. 5 PacyeT pexuMoB MOJIEKYJIIPHO-Ty4€BON SNUTAKCUY 2 ITK-8, [ICK-2
6. 6 Pacuet pexrMOoB OKUCTIEHUS] 2 ITK-8, TICK-2
7 10 Pa3paboTka THUMOBBIX TEXHOJNOTMYECKHUX IIPOLECCOB M3rO- 5 TK-8, TICK-2
TOBJICHHUS TOJIYIIPOBOAHUKOBBIX prbopoB 1 UMC
8. 11 OCHOBBI HAHOTEXHOJIOT UM 2 I1K-8, IICK-2
9. CAMOCTOSTEJIBHAS PABOTA
7 cemecTp
Ne Ne paznena TemaTHka caMOCTOSITeILHOM PaGoThI Tpyzo- Komnerenuuu KouTtposb BbInos-
€MKOCTh
n/n | AUCUMIIMHBI (0oemanuzayusn) {e) OK, IIK, I1CK HeHus paboThI
1. 1-11 ITpopaboTka JeKLMOHHOTO MaTeprana 10 I1K-8, IICK-2 Onpoc Ha neKnusx
ITpopaboTka JEKLHMOHHOTO Marepuana T T —
2. 3-6,10 NpU MOArOTOBKE K MPAaKTHYECKUM 3aHs- 17 IK-8, TICK-2 p
CKUM paboTtam
TUSIM
ITpopaboTka JEKIMOHHOrO Marepuaia PesyIbTaTh KOH-
3. 2-11 NpU MOATOTOBKE K KOHTPOJIbHBIM Pado- 6 TK-8, I[ICK-2 4
- TPOJBbHBIX PaboT
BrinonHeHne U 3aliuTa WHIMBUAYAJb- 3awmyra UHAMBULY-
4 S-10 HBIX 3amanuii U3-1, U3-2, U3-3 33 W&, MCk = ANIbHBIX 3aJaHUMH
5. 1-11 IMoaroroBka u ciava 3K3aMeHa 36 I1K-8, TICK-2 OluieHka 3a 3K3aMeH
8 cemecTp
Ne Ne pazpena TemaTuka caMOCTOSITEILHON PaGOTHI Tpyno- KomnereHuuu KouTposab Bbino-
€MKOCTh
0/n | AMCUMIIHHLI (Oemanuzayus) (el OK, IIK, IICK HEeHHUs1 paboThl
1. 1-11 [Tonbop 1 aHanus auTEpPaTyphi 16 K-8, [ICK-2 Jlurepatypubiii 0630p
no remaruke KI1
2. 1-11 BbINOIHEHHE PACUETOB 20 T, TICHK:g | ©ACHSt! B COmmEe-
BMH C 3ananuemM KIT
3. 1-11 Brinonnenue rpadguyeckux pabot 20 I1K-8, [ICK-2 Fpaqu;l(/:l}:]/]m mare-
4. 1-11 Hamucanme 1 odopmuenue KIT 20 [K3, TICK.3 | TIOAGHETENGHA 3a-
nucka k KIT
s 111 CosnaHue Tpe3eHTaluy, MOArOTOBKA K 3 IIK-8, TICK-2 | Tipesenraums, noxnaz
Joknany v 3amure KI1
6. 1-11 3almra KypcoBOTO IPOEKTa ¢ MPeNCcTaB- 4 ITK-8, T[ICK-2 Ouenka 3a KI1
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I l | JICHUEM OOKaaad U NPE3CHTAlU

TemaTuka HHIAUBUAYAJBbHBIX 3alaHMi:

TeMa WHAMBUOYaTLHOTO 3amaHus Ne 1:
Juppysus npumecet 8 KpeMHuUi
BapuaHTbl IpuBENeHH B y4eOHO-MeTOANIeCKOM nocobuu (n1.12.3.1).

Tema vHOUBUAYaTBLHOTO 3anaHus Ne 2:
Onumakcus nieHoK KpemMHus
BapuaHThl NpuBeneHs! B yueOGHO-MeTOANYECKOM nocobu (11.12.3.1).

Tema nHaMBULYaNIbHOTO 3anaHus Ne 3:
IIpoyecc uzzomoenenuss nonynpogooHuxoseix HMC
BapuanTtsl npuBenieHs! B yueOHO-MeToquueckom nocodun (n.12.3.1).

Tema KOHTpoNBHOM paboThl Ne 1: Qusuro-xumuueckue ocHo8bl npoyeccos nepepacnpedenenus sewyecmaa (Pasnensl
2-4 paboueii mporpamMmbl). BapuaHTbl KOHTpONBHOH paboThl MpUBENeHb! B yieOHO-MeToAnYecKkOM nocoduw (1m.12.3.1).

Tema KOHTpONIbHOU paboThl Ne 2: Quauko-xumuueckue 0CHO8bl SNUMAKCUATEHBIX NPOYECCO8, NPOYECCO8 OKUCTEHU
(Paznensl 5-6 paboueil mporpammsl). BapuaHThl KOHTpOJbHOH paboThl NMpUBENEHbl B Yy4eOHO-METOAMYECKOM INOCOOHU

(m.12.3.1).

VYuebHO-METOAUMYECKOE NIOCOOME CONEPKAT BAPUAHTLI 3a1aHUH [UIsl KOHTPOJIbHBIX paboT ¥ MHIMBUIYaJbHBIX 3a/1a-
HUH. [N CaMOCTOSTENBHOTO U3Y4EHHS PEKOMEHIYETCs CIIMCOK JIMTEPATyphbl U MPUBOAATCS CIIPABOYHBIE MaTEPUaIbI.

10. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)

3amaHis Ha KypPCOBOM NMpPOEKT MPemycMaTpUBAIOT pa3paboTKy TEXHOJOTUM U3rOTOBJIEHUs MOJIYMNPOBOJHHUKOBBIX
HMC u TeXHONOTUHU CTPYKTYp HAaHOAIEKTPOHUKHU. [IpeaMeToM KypCOBBIX MPOEKTOB SBJISAIOTCS BbIOOP U 00OCHOBAHUE Me-
TOnOB U3roToBieHUs UMC uny CTpYKTYp HaHO3JIEKTPOHMKH, PAcHeT TEXHOJNOTHYECKHX PEXUMOB, TEXHOJIOTMYECKUX I1O-

IPELUHOCTEN U JIp.
[TpuMepHbIe TEMbI HA KypCOBOM MPOEKT:
TexHonorus U3roToBIEHUS UHTErpaibHO Mukpocxembl DCJI.
Texnonorus usrorosneHus UC Ha cormelieHHbIX MOII-TpaH3ucropax. .
®OTOUYBCTBUTEIbHBIE MPHOOPHI € 3apsAa0Boii cBa3bto Ha MITT MC.
TexHnonorus uzrorosneHus cxemol UMC TTIL.
Texnonorus uzrorosnenuss KMAIT UC tuna UJIU-HE.
TexHonorusa U3roTOBIEHHS TPAH3UCTOPA C ABYMEPHBIM 3JIEKTPOHHBIM Ia30M.

R W e

O6bem ayauTOPHBIX 3aHATHH 0 KypcoBoMy npoekTy (KPC)- 20 gac
Ne Ne pazpena TemaTnka caMmoCTOATE/ILHOR padoThI Tpyno- Komnerenuun KonTpoanb BbIno-
€MKOCTh
n/m | JMCUMIJIMHBI (Oemanuzayus) famed) OK, IIK, IICK HeHUs1 paboThl
Jonyck K BbINOIHE-
1. 1-11 Brinaua 3ananumii Ha KIT 2 [1K-8, IICK-2 Huto KI1, nnan pabo-
ThI
CornacoBaHue CNUCKa JIMTEPATYPHBIX Cnucoxk uTeparypsl,
2. 1-11 UCTOYHMKOB M TJaHa O0030pHOI wyacTu 2 K-8, TICK-2 BBINOJIHEHHAas 0030p-
KITI Hasi 4acTb paboThl
BeolnonHeHHas pac-
3. 1-11 IIpoBepka pacueToB no padbore 4 IK-8, TICK-2 YETHO-NIpaKkTU4ecKas
4acTb padOThI
4 1-11 IlpoBepka rpaduyecknx  Mmarepuanos 4 MK-8, TICK-2 I'paduueckuit mare-
paboThl puan
5. 1-11 [TpoBepka odopmieHust paboThl 4 I1K-8, TICK-2 I13 x paboTe
6 111 I—[pE)BepKa Npe3eHTaluy, A0KIana, o00- 4 TK-8, [ICK-2 l'Ipe3eHTaumj, IOKJIam,
111e¥ FOTOBHOCTH K 3allUTe roroBsli KI1
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11. PEUTUHI OBASI CUCTEMA JJISI OLIEHKH YCIIEBAEMOCTHU CTYJAEHTOB
Ta6auna 11.1. banabHbIe OlEHKH A5 3JIeMeHTOB KOHTPOJIsA (7 cemecTp)

MakcuMasibHbIi . MaxkcumaJsbHbli
MaxkcumaJibHbIi
DJieMeHTbI 6aa Ha 1-yr0 KT 0asn 3a nepuoa me- | Beero 3a
yeOHOIl 1esATeIbHOCTH € Ha4yaJja ceMecT- 6ann 3a nepuox me- xay 2KT u na xo- cemMecTp
y skay 1KT u 2KT
pa Hell cemMecTpa
BeinonHenue u 3alluTa MHAMBUY- 7 3 3 23
aJIbHBIX 3a0aHUH
KoHnTponpHbIe PabOThI 10 10 20
OTueTh! 0 NPAKTUYECKUM 3aHATUAM 5 5 5 15
KoMIOHEHT CBOEBPEMEHHOCTH 2 2 2 6
Ilocemenye 3aHATHH 2 2 2 6
HTOro MakcumMyMm 3a NepHuoa: 26 17 27 70
Cpaua 3x3amMeHa (MaKCHMYM) 30
HapacTaromum uTorom 26 43 70 100
Tabauna 11.2. bajajibHble OleHKH NS 3J1eMEeHTOB KOHTPOoJIs (8 cemecTp)
MakcumMaJibHbIi . MaxkcumMaJibHbIH
MakcumaJbHbIH
Jj1eMeHTbI 0ana Ha 1-ywo KT 0ana 3a nepuoa me- | Bceero 3a
- 0anJ 3a nepuoa mMe-
yueOHOH JesiTeIbHOCTH ¢ HayaJia cemMecT- :xkay 2KT u Ha ko- ceMecTp
sy 1KT u 2KT
pa Hell ceMecTpa
Iocemenue 3anatuit KPC 2 2 2 6
ITonyuenue 3ananus va KI1 4 4
ITon6op u aHAJIU3 JTUTEPATYPHI 12 12
BrinonHeHue pacyeToB 9 9 18
BrinonHeHue rpaguyeckux paboT 6 6 12
Odopmienue I13 12 12
KOMNOHEHT CBOEBPEMEHHOCTHU 2 2 2 6
HTOro MakcumMyM 3a NepHoA: 20 19 31 70
3ammra KII (makcumym) 30
Hapacramoumum HTorom 20 39 70 100

Tabauna 11.2. Ilepecyer 6a/1710B B OlIeHKH 32 KOHTPOJIbHbIE TOYKH

Bannbl Ha 1aTy KOHTPOJIbHOH TOYKH Ouenka
> 90 % oT MakcUMaJIbHOH cyMMbl OannoB Ha naty KT 5
Ot 70% no 89% oT MakcuManbHOM cyMMbl 6ayioB Ha gaty KT 4
Ot 60% 1o 69% oT MakcuMabHOM cyMMBbl 6annoB Ha aaty KT 3
< 60 % ot makcuMalbHOM cyMMBbl OaioB Ha naty KT 2

Tabauna 11.3. Ilepecdyer cymMmMsbl 62J1710B B TPATUIIHOHHYIO M MEKIYHAPOIHYIO OIIEHKY

HUrorosas cymmMa 6a.l'lJ'IOB, YYHUTBHIBAET YCIICLUIHO

Ouenka (I'OC) . Ouenka (ECTS)
CIAHHBII IK3aMeH
5 (oTnn4HO) (3a4TEHO) 90 — 100 A (0TnU4HO)
85-89 B (oueHb X0po1110)
4 (xopowo) 75— 84 C (xopo1110)
(3auTeHo) 70_74
3 (YOOBJIETBOPUTENHHO) 65— 69 D (ynonersoputenbHo)
(3auTeHo) 60 — 64 E (nocpeacTBeHHO)

2 (HeyIOBJIETBOPUTENBHO),
(He 3auTeHO)

Husxe 60 6anios

F (HeynoBneTBOpUTENBLHO)

BOl'lpOCbI AJISl MOATOTOBKH K 3K3aMeEHYy:

1. DU3NKO-XUMHUYECKHE NpouecChbl OUUCTKHU MOBEPXHOCTH MOAJTIOKEK.
2. Venosus NOJYy4Y€HUSA MOHOKPUCTATNIUYECKUX TMJICHOK.
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3. MexaHH3M pocTa ¥ KUHETUKA OKUCIIEHUS KPEMHHS.

4. duzuyecKkre OCHOBBI NpoLiecca TepMuUueckoit nuddysuu.

5. TexHOOrus AMUTAKCHATTBHOTO HapallMBaHuUs TICHOK 1 000pyA0BaHHE.

6. TexHosorust u3roroneHus N1 y3MOHHBIX JIEMEHTOB

7. TexHonmoruueckuii mpoiiecc u3rotrorieHust ounonspueix UMC no snurakcuaibHO-TIaHAPHOM
TEXHOJIOTUU

8. Texnonoruueckuii nponecce uzrorornenuss MAIT UC na xomniaeMeHTapHbIX TPaH3UCTOpax

9. Texnonorus uzrorosneHus dunonsipHoit UMC no nonunnaHapHO#R TEXHONOTUU

10. Bb160p MeTOna NOTy4eHusl pUCyHKa UHTETPaJIbHBIX MUKPOCXEM

11. TexHOI0rus MeTalIu3auyy noxynpoBoaHukoBbix UMC

12. XHUMUUECKOe OCaKIEHHE U3 ra30BOH (asbl.

13. 30HO0BbIE HAHOTEXHOJIOTUH.

14. ®uznyeckre NpoLecchl MOHHOW UMIUIaHTaLUH.

15. Cnoco6sl u30nLUMK NOMYnpoBoAHUKOBEIX UMC.

12. YYEBHO-METOJUYECKOE 1 NTH®OPMAIIMOHHOE OBECIIEYEHUWE JUC-
IMITJINHBI

12.1 OcHoBHas IUTEpaTypa
12.1.1. CmupnoBa K.M. Ilpoueccel MUKpo- ¥ HaHOTexHosoruu. YueOGHoe nocobue — Tomck: TYCVP,

2012. — 183 c. - [onexTpoHHBIH pecypc] .- aapec:

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

12.1.2. Janununa T.W., Karapeéi B.A., Anumenko E.B. TexHonorus kpeMHHEBOW HaHO3JIEKTPOHU-
ku: Yuebnoe nocobue. — Tomck: B-Cnekrp, 2011. —263 c. - [anexTpoHHbIH pecypce] .- anpec:

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

12.1.3. K.M.CmupHoBa. Ilpoueccsl MUKpO- U HaHOTeXHoJoruu. YuebHoe nocobue — Tomck: TYCVP,
2007.—183 c. (51 3k3.)

12.2 lonosHUTeIbHAS JJHTEPATYPA
12.2.1. Janununa T.U., Yucroenosa NU.A.O0opynoBaHue a1 cO3AaHusl U UCCIEN0BaHUsl CBOHCTB 00BEK-
TOB HaHOAJIEKTPOHUKHU : YuebHoe nocobue / TOMCKHI1 rocy1apCTBeHHbIH YHUBEPCUTET CUCTEM YIPABIEHHUS U
panuoanekTpoHukd. — Tomck : 2010. — 100 c. : ua. - [31eKTpOHHBIN pecypc] .- anpec:
http://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231

12.2.2. TIpouecchl MUKPO- U HAHOTEXHOJNOrUH : yueOHoe nocobue s By3oB / T. . anununa [u ap.] ;
®denepalibHOE areHTCTBO MO 00pa3oBaHuUio, TOMCKHI rocynapCTBEHHbIH YHMBEPCUTET CHUCTEM YIpaBleHMs U
panuossiekrponuku. - Tomck: TYCVYP, 2005. - 316 c. : un., Taba. - bubnuorp.: c¢. 310-313. - ISBN 5-86889-
244-5 (103 k3.)

12.2.3. T..[{anununa, K.U.Cmuprora, B.A UntomnH, A.A.Benuuxo. Ilpoueccsl MUKpO- U HAHOTEXHO-
JIOTHM. - Tomck: TYCVYP, 2005. - 306 c. [anekTpoHHbIH pecypc].- anpec:
http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

12.2.4. MukpoanekTpoHuka: PU3MuecKue U TEXHOJOrMYECKHe OCHOBbI, HAIeKHOCTb: YueOHoe nocobue
s By3oe / U. E. Ebumos, U. 5. Kozeips, 0. U. I'opbyHoB. - 2-e u3a., nepepab. u non. - M.: Bricinas mkona,
1986. - 464 c. (52 3Kk3.)

12.2.5. TexHonorus MHKpPO3JIEeKTPOHHbIX ycTpoiicTe: CrnpaBounuk / 3. }0. ['otpa. - M.: Paguo u cBs3b,
1991. - 528 c. - ISBN 5-256-00699-1. (45 3k3.)

12.3 Y4yeOHO-MeTOANYEeCKHE TOCOOHS H IPOrpaMMHOe o0ecniedeHHe

12.3.1. IIpouecchl MUKpPO- ¥ HAHOTEXHOJIOTHH : YyueOHO-METOAUYECKOE MOCOOHE MO ayAUTOPHBIM Npak-
TUYECKUM 3aHATHSAM M CaMOCTOSITENIbHON paboTe 11 cTyaeHToB cneuuaibHocTH 210104 "MukposnekTpoHHuka
1 TBepaoTenbHas anekTponuka" / K. M. CmupHoBa ; @enepalibHOe areHTCTBO N0 00pa3oBaHmio, ToMckuil rocy-
JapCTBEHHbIH YHUBEPCUTET CHCTEM YIpaBJIEHUs U paamossiekTpoHuku, Kadenpa dusnueckoii 3neKTpOHUKH. -
Tomck : TYCVYP, 2007. - 53 c. (47 3k3.)

12.3.2. IIpouieccbl MMKPO- 1 HAHOTEXHOJIOTHH : YHEOHO-METOMHECKOE NOCOOHe MO BBIMOITHEHUIO KYpPCO-
BOTO TNPOEKTa IS CTyAEeHTOB crneuranbHocTH 210104 "MukpoanekTpoHUKa U TBEPAOTENbHAs 3JIeKTpoHuKa" /
K. H. CmupHoBa ; ®enepanbHoe areHTCTBO No 00pazoBaHuio, TOMCKHMI rocynapCTBeHHbIH YHUBEPCUTET CHUC-
TeM YTpaBJeHUs] U paanoanekTpoHuky, Kadenpa ¢usuieckol snexktponuku. - Tomck : TYCVYP, 2007. - 21 c.
(30 3K3.)

12.3.3. JJanununa T.H., Caxapos FO.B. TexHonorus TOHKONJIEHOYHbIX MUKPOCXeM : MeTtoauueckue yka-
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3aHUA MO BBIMOJTHEHHUIO 1abopaTopHEIX paboT. — Tomck: TYCVP, 2007. — 63 c. (30 5k3)
12.3.4. Mertonp! ucce0BaHus MATEPHAIOB U CTPYKTYD 3JIEKTPOHHMKH : J1aGOPATOPHBI MPaKTHKYM IS
CTyAeHTOB crienuanbHocTH 210104 "MuKpO2IEKTPOHHKA ¥ TBepAOTeNbHas 3nekTpoHuka” / C. B. CMMPHOB ;

DeziepanbHOe areHTCTBO MO 00pa3oBaHmio, TOMCKHUI rOCYIapCTBEHHbIH YHUBEPCUTET CHCTEM YIPABIEHUS 1
panuoasiekrporuku, Kadenpa pusnueckoit anexrponuku. - Tomck : TYCVYP, 2007. - 58 c. : (50 3k3)

12.4 basbl naHHBIX, HHPOPMANHOHHO-CIIPABOYHbIE H TOHCKOBbIE CHCTEMbI

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJINHBI

Jost peanusalmu nporpamMmbl yueGHOM AHUCLMILINHBI TpeOyeTCs Ay AMTOPHS, OCHAIEHHAs MYJIbTUME M-
HBIM [TPOEKTOPOM.

JlaGopaTopHble paGoThl MPOBOATCA B CIELMATU3MPOBAHHON NabopaTopuk Kadeapbl hU3NUecKoil 3ek-
TPOHHKHM, OCHAILCHHON BaKyyMHBIM T€XHOJIOIHYECKHM 000PY10BAHUEM.
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MpunoxeHue K paboueit nporpamme
depepanbHoe rocysapcTBeHHoe broakeTHoe obpasoBaTesibHOe yuperKaeHue
BbICLLEro 06pasoBaHuUsA

«TOMCKWI rOCYOAPCTBEHHBI YHUBEPCUTET CUCTEM YMPAB/EHMSA U
PAZIMOSNEKTPOHUKM» (TYCYP)

YTBEPKAAIO

Hpopel'c‘lr,oi) mo yue0HoI padore
) s M. E. TposH
£~ J

« & » e 2016 .

®OHJ, OLLEHOYHbIX CPEACTB 110 YYEEHOU ANCLMNI/INHE

Mpoueccbli MUKPO- U HAHOTEXHO/IOTUU

YpoBeHb OCHOBHOI1 06pa3oBaTenbHOM Nporpammbl  6akanaBpuar
HanpaeneHue(sa) nogrotoBku (cneunanbHOCTb)

11.03.04 SneKTpoOHMKa U HAHO3/IeKTPOHUKA

Mpodunb(m) MWKPO3/1eKTPOHUKA U TBEPAOTE/IbHAA 3/IEKTPOHUKA

dopma 0byuyeHna ouHas

dakynbrer 3N1EeKTPOHHOMK TexHUKu (PIT)
- Kadegpa dusnyeckom anekTpoHuku (93)
Kypc 4 Cemectp 7,8

YyebHbiit nnaH Habopa 2013 roga

3auer cemecTp Ounod. 3aueTr __8  cemectp

JK3ameH 7 cemecTtp

Pazpabotuuk: nonent xapenpst @3 Yucroemona M. A.

Tomck 2016
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1 BBenenune

DOHJ OLEHOYHBIX CPENCTB (POC) sBusleTCs TPUIOXEHHEM K pabodell mporpamme

JUCIUITIIUHEL ((HpOHCCCBI MHUKPO- M HAHOTEXHOJIOTHUHY» U IIpEaCTaBIISET co0oi COBOKYIIHOCTE

KOHTPOJIEHO-M3MEPHUTEIBHBIX MATepHalloB (THIIOBBIC 3a1aud (3adaHus), KOHTPOJIbHBIE pabOTEHL,

TECTBI U ,Z[p) H MCETOIOB HUX HUCIIOJIB30BaHUS, IPEOHA3HAYECHHEBIX AT U3MEPEHUS YPOBHSA

AOCTHXXCHUSL CTYIEHTOM YCTaHOBJIEHHBIX PE3YIIBTAaTOB OOYUEHHS.

®OC 1o JAUCHUIIIINHE <<HpOHCCCI>I MHKPO- H HAHOTEXHOJIOIUM) HCIIOJIB3YETC IIpU

IIPOBEACHUH TEKYIIETO KOHTPOIIA YCIIEBAEMOCTH U HpOMC)KyTO’-IHOfI arTecTauu CTyIECHTOB.

HCpG‘ICHB 3aKPEIICHHBIX 34 IHUCHHUIIIMHON ((HpOI_ICCCI)I MUKDPO- W HAHOTEXHOJIOTHHY

KOMIIETEHIIWH NpuBeaeH B Tabnue 1.

Tab6mmna 1 - [lepedens 3aKpenieHHBIX 32 NHCHMILIHHON KOMIIETeHIHIA

Kon

DopMyIHPOBKA KOMIETEHIIHH

JTtansl GopMupOBaHUS

KOMIICTCHIIUH

IIK-8

CIIOCOOHOCTH BBINOJHSITH pa6OTBI 10
TEXHOJIOTUYECKOM IIOArOTOBKE
IIPOU3BOACTBA MATCpUATIOB W U3IAECIUH

SJICKTpOHHOfI TEXHUKHA

JIoIDKeH 3HATh (PU3MKO-XUMHUYECKHE U
TEXHOJIOTUYECKHUE OCHOBBI IIPOLIECCOB
IIPOM3BOCTBA U3IENUI MUKPO- U
HAHOJIEKTPOHUKH, TUIIOBBIE
TEXHOJIOTHYECKHE MPOLECCH] UX
U3TOTOBJICHUS,

JloJDKeH 3HaTh PUHIIAIIEL
OpraHu3anyu 0a30BBIX
TEXHOJIOTHYECKHX MPOIECCOB
CO371aHUs] KOMIIOHEHTOB MHKPO- U
HaHOJJIEKTPOHUKH;

JlomxeH yMeTh BEIOMpATh
OITHUMAaJIbHBIE TEXHOJIOTHYECKHE
IIPOLECCH], UX IIOCIIEI0BATEIEHOCTH 1
KOHTPOJIEHO-U3MEPHUTENLHEIE
omepalyy AJI IPOU3BOICTBA U3IEIIHIHA
9JIEKTPOHHOU TEXHUKHU,;

JlomKeH BageTh HaBbIKAMHE
peau3anuy COBPEMEHHBIX CIIOCO00B
HaHECECHHUSI, yIaJICHus U
MOAU(DUITMPOBAHUS MaTEPHAIIOB [IPH
CO3JIaHHH JIEMEHTHOU 6a3bl MUKPO- U
HAHOCHCTEM

IICK-2

FOTOBHOCTh K IIPUMEHEHUIO
COBPEMEHHBIX TEXHOJIOTHYECKHUX
IPOLECCOB U  TEXHOJOTHYECKOTO
00Oopy#oBaHUS Ha 3Tamax pa3paboTKH
u IIPOU3BOZCTBA W3MIETAN

MUKPOSJICKTPOHUKH H TBGp,D;OTGJIbHOfI

JloimxeH 3HaTh COBpEMEHHEIE
TEXHOJIOTUYECKHUE MPOIECCHI U
o0opynoBaHUe, UCIIOIb3yeMbIE Ha
sTamax pa3paboTKH U MIPOU3BOJICTBA
U3MIENUA MUKPOSIEKTPOHUKH H
TBEpHAOTEbHOU 3JIEKTPOHUKH.
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AJICKTPOHUKHU

IJICKTPOHHUKH

JlomxeH yMeTs 000CHOBATH BBIOOD
IPOLIECCOB ¥ METOMOB ISt
JOCTHKCHUS TIOCTABICHHOM
TEXHOJIOTUYECKOM ITETTH.

JIoIDKeH BaleTh HaBbIKaM¥ BEIOOpA U
IPUMEHEHHS] OCHOBHBIX OTIepalliii
TEXHOJIOTUH CO3NaHMS U3IEIIHM
MHKDPO3JIEKTPOHUKH U TBEPAOTENLHOM

2 Pea.nmauml KOMIIETEeHIHI

1 Komnerennusa ITK-8

IIK-8:

IIPOU3BOACTBA MATEPHAJIOB U H3eJTHH 3JIeKTp0HHOﬁ TeXHHKH

CIOCOOHOCTh BBINOJIHATH paﬁoTLI N0 TEeXHOJOTHYECKOH MMOoATroTOBKE

Jns  GopMHUpOBaHWS KOMIETEHIMH HEOOXOMMMO OCYIIECTBHMTH DS OTANOB. JTambl

q)OpMI/IpOBaHI/IH KOMIICTCHIIUHU, IIPHUMCHSIEMBIE JJId OTOIO0 BHILI 3aHIATHH U HCII0JIB3YEMBIC

CpeICTBa OLICHUBAHMS IPEICTABIEHE] B TA0IHUIE 2.

Tabuua 2— Jranbt popMAPOBAHA KOMIIETEHIMH H HCIOJIb3yeMble CPEACTBA OLEeHHBAHMS

1. Cocras 3HaTh Ymers Baanern
3HaeT pU3MKO- VYmeer BBIOUpAThH Brianeer HaBbIKaMu
XUMHYECKHE U ONTUMAaJIbHBIE peanuzanuu
TEXHOJIOTHYECKHE TEXHOJIOTUYECKHE COBPEMEHHBIX
OCHOBEI IIPOTIECCOB IIPOIIECCHI, UX CIIocoO0B
IIPOU3BOICTBA IIOCIEOBATENIBHOCTH | HAaHECEHMs,
U3IENUNA MUKPO- U U KOHTPOJBHO- YOQIECHUS U
HaHO3JIEKTPOHUKH, U3MEpUTENBHEIE MOIUGHUITIPOBAHHUS
TUIIOBBIE ollepanuu s MaTepUaIoB IpU
TEXHOJIOTUYECKUE IIPOU3BOICTBA CO37aHuN
Conep:xanue ., % iz
S TATIOR IIPOIIECCHI UX U3JENUH SIEKTPOHHON | 3IIEMEHTHOH 6a3bl
U3TOTOBIICHUS; TEXHUKHU MHUKDO- H
IIPUHITHITBI HaHOCHUCTEM
OpraHu3aIH
0a30BbIX
TEXHOJIOTHYECKHUX
IIPOLIECCOB CO3AaHU
KOMITIOHEHTOB
MUKpPO- H
HaHO3JIEKTPOHUKH
e Jlexmuu; e Jlpaktuueckue
e JIpakTmueckue
e [Ipaktuyeckue 3aHSATHUS;
3aHSTHS;
. 3aHSTHUS, e Jlaboparopubie
Bunwpl 3anaruii e JlaboparopHsie
e unuBuayansHbIE paboTEHL; oo
3a1aHus; e CamocrosTensHas

e [ pynmoBeie

paboTa CTyneHTOB;

e Kypcoroii mpoekr
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KOHCYJTBTaIlHI e Brmonuenue
JOMAIITHETO
WHIVUBUYATBHOTO
3aJIaHus
e  Odopmienue u
3almTa
WHIWBUOYAIBHOI'O
3aJaHus;
KoHTponbHEIE @ > 3amura
° H
DPaBOTH; OHTPOJILHEIE HpaKTHIvlecxnx
paboTsr; 3a1aHUH,
Brmonnenne B B
° BIII
Hcnonn3yempre AOMATHHETG oJmeHme BéHOHHeHHe
MIPaKTHYECKUX na
WHIMBHTYaTbHOT paxTh OpaTOPHBIX
cpeacTBa O BEHEFIE 3aJaHuM; paboT u 3amura
OLIEHHBAHMSA ’ o Obopmi OTUCTOR:
Brimonaenue hopmrerne ; ;
OTYETHOCTH
IPaKTHYECKUX u amuTa
o 3aIlnTa K
3a/IaHu; 1 YPCOBOTO
1a00paTOpPHBIX IIPOEKTa;
OK3ameH )
pabor ; Ok3aMeH
e KoHxcoekr '
CaMOCTOSATENbHOH
paboThl

OOmue xapakTepUCTHKH TOKa3aTene u

JTalax MpUBEACHEI B TaOMHIIE 3.

KpUTCPUCB OLICHHUBAHHUA KOMIICTCHIIUH Ha BCEX

Tabauna 3 — O6mue XapaKTepPHCTHKY MOKA3aTe/eil i KPUTEPHEB OLeHHBAHHS
KOMIIeTEHIINH 10 dTanam

Iloka3zareaun u

3HaTh Ymers Baaners
KpUTEpHH
Obnanaer

Obnanaer nuana-

(haKTUYECKUMHU U

30HOM MIPAKTUYECKUX KonTporupyer
TEOPETHHCCIHMH €HUi, TpeOyeMbIX aboTy, MPOBOIUT
O1augHo (BHICOKHHT 3HAHUSIMHU B ™ » TPEOY P Y, 1P
. IUTSL pa3BUTHSI TBOP- OIICHKY,
YPOBeHB) Ipenenax u3ydaeMoi -
YECKHX PEILIeHUH, COBEPILIEHCTRYET
obriactu ¢ .
abcTparupoBaHus JIEUCTBUS pabOTHI
IIOHMMAaHHEM T'PaHMUII
mpo0diemM
IIPUMEHUMOCTH
Obnanaer Beper
JIAana3oHoM OTBETCTBEHHOCTH 32
3HaeT QaKTshl,
MIPaKTUIECKUX 3aBepIIECHUE 3a/1a9 B

IIPUHITHUIIEBI,

Xopomo (6a30BbIi DOIECCLL OBIIIE yMeHUH, TpeOyeMbIX UCCIIeIOBaHUM,
YPOBEHB) POTt s DOTE JUISL PELICHHUS MPHUCTIOCA0IUBAET
MOHSTHS B IIpeeax
. OIIPEIETICHHBIX CBOE IIOBEICHUE K
H3y4JaeMoi o0nacTu
npobiieM B o01acTu 00CTOSITENECTBAM B
HCCIIEJOBaHUS pereHuy npodieM
VnosiaerBopureasno | OO6nanaeT 6a30BEIMHU Obnanaet PabotaeT npu
(moporosblii OOIITMMH 3HAHUSAMU OCHOBHBIMH IPSIMOM
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YPOBEHB) HaOIIOEHIH

YMEHHSMH,
TpeOyeMbIMHE 71
BBITIOJTHCHHUS

IIPOCTHIX 3a4a4

QopMyIHMpOBKa TIOKa3aTenefl W KPUTEPHEB OICHHBAHHS JAHHOW KOMIIETCHIIHH
[IpUBeieHAa B TabmuIe 4.

Ta6nuna 4 — IlokazaTenn u KPUTEPHH OICHHBAHNS KOMIIETEHIMH HA 3TANAX

Iloka3zarenu u
3HaTh Ymersn Baangers
KPHTEpHHU
3Haem Quzuxo- ymeem 6060010
MexHonN02Uu4ecK paspabomame éraoeem
ue 0OCHOBbL MEXHON02UYeCKULL HABbIKAMU
npoyeccos npoyecc 011 peanuzayuu
npouU3600Ccmea U320MOBLEeHUS Co8peMenHbIX
usoenuil U30enUs MUKpo- u cnoco6o6
MUKpO- U HAHO3JIeKMPOHUKY HaHeCceHUs,
HAHO3IeKMPOH = yoanenus u
UKU; ymeem MoOupuyuposan
3Haem obocrosamw UL Mamepuanos
Munogvle 6v100p npu co30anuu
MEXHOLO2UYECK NOCNE008AMENbHO INeMEHMHOU
ue npoyeccol, cmu 0a3vl MUKpO- U
.. UCNONb3YeMbLe MEeXHON02UYeCKUX HaHocucmem
OTtanuHo (BHICOKHIA y N
8 COBpeMEeHHOU onepayuii,
YPOBEHbB)
MUKDPO- U ymeem
HAHO3/1eKMPOH obocHosamp
uxe 8v100p
3Haem ONMUMANLHBIX
NPUHYUNDL MEeXHON02UYeCKUX
op2anuzayuu Descumos u
0a3086wix OYeHUumb ux
MEeXHONL02UYeCK 6nuAHUE HA
Ux npoyeccos 8bIXOOHbBLE
Co30aHUs napamvempui
KOMNOHEHMO8 MUKDO- U
MUKPO- U HAHOCMPYKMYpol
HAHO1eKMPOH
UKU
3Haem QuuKo- ymeem é1aoeem
MEXHONLO2UYEeCK paspabomams HABbIKAMU
Ropoms (Gaonb ue 0CHOGbL MEeXHONI02UYeCK Uil peanuzayuu
—y npoyeccos npoyecc 05 CO6peMeNHbIX
npou3800cmea U320MOBILIeHUs. cnoco6og
usoenu U30€eNUsL MUKDO- U HaHeceHus,
MUKPO- U HAHO3IeKMPOHUKU yoaneunus u

CornacoeaHa Ha noprane N2 6963




HAHO2NIeKMPOH
UKU;

3Haem bazoewvie
MEeXHON02UYeCK
ue npoyeccei,
UCNONb3YeMble
8 CO6PEeMEHHOTL
MUKPO- U
HAHO1eKMPOH
uke

3Haem
NPUHYUNBL
opeanuzayuu
baszo6vix
MEeXHON02UYEeCK
Ux npoyeccos
co30anusl
KOMNOHEHMO8
MUKPO- U
HAHO21eKMPOH
UKU

’

ymeem
obocrosamo
6b100p
nocne008amenvHo
cmu
MEXHON02UHECKUX
onepayuti

Mooupuyuposan
U MAMepuanos
npu co30aHuU
SNeMEHMHOU
bazvl MuKpo- u
Hanocucmem

VYinoejeTBOpHTEILHO
(moporoBbIii ypoBeHb)

onucwvieaem
Quzuxo-
MEeXHONL02UYLeCK
ue 0CHOBbL
npoyeccos
npou3eo0cmea
usoenuii
MUKpO- U
HAHO31eKMPOH
UKU;

umeem
npeocmasieru
eo
MEXHON02UYeCK
ux npoyeccax,
UCNONb3yeMble
MbIX 8
COBpemMeHHou
MUKpPO- U
HAHO3JLeKMPOH
uKe;
O3HAKOMIIEH C
NPUHYUNAMU
opeanuzayuu
b6asz06wvix
MEXHOLOSUYECK
UxX npoyeccos
co30anus
KOMNOHEHMO8
MUKPO- U

ymeem
pazpabomamp
MexXHON02UYECK UL
npoyecc 014
U320MOBNEeH U
U30enUs MUKpO- U
HAHONeKMPOHUKU

>

cnocoben
8v10pame cnocod
HaHeceHus,
yoaneHus u
MoOupuyuposan
Usl Mamepuanos
npu cO30aHUU
21eMEeHMHOU
6asvl MUKPO- U
HaHocucmem
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HAHO3NIEKMPOH
UKu

2 Komnerennusa IICK-2

IICK-2: roToBHOCTH K IPHMEHEHHIO COBPEMEHHBIX TEXHOJIOTHYEeCKHX MPOIECCOB H
TEXHOJIOTHYeCKOro o0OpyIOBaHHS HAa >Tamax pa3spal0TKH M TPOM3BOACTBA W3IETHIA
MHUKPO3/JIEeKTPOHUKH H TBEPAOTEILHOM JIEKTPOHHKH

Jnsg GopMUpOBaHWS KOMIETEHIIMH HEOOXOIAMO OCYIIECTBUTh PSJ 3TalOB. OTallbl
(GOpPMHPOBaHHS KOMIETEHIME, NPUMEHSEMbBIE Il 3TOTO BUNIBI 3aHATUH U HCIIONB3yEMBIE
CpPENCTBA OLICHUBAHUS IPEACTABIEHE] B TAOIUIE 5.

Tabmuna 5— Itansl GopMHEpOBaAHHS KOMIIETEHIINH 1 HCI0JIb3yeMble CPEACTBA Ol eHHBAHUS

2. Cocras 3uars YMmersn Baagers
3HaeT coBpeMeHHbIE | YmeeT Brnaneer naBikamu
TEXHOJIOTUYECKHE apryMeHTHPOBaHO BBIOOpa U
IIPOLIECCHI U BBIOMpATh IIPOIECCHI U | MpUMEHEHHs
obopynoBanue, METOBI IOy YCHUS OCHOBHBIX OII€paIlHii
HCIOJIb3yEMBIE Ha KOMITOHEHTOB MHKPO- | TE€XHOJOTHH

Conep:xanne -
dTanax paspabOTKH U | ¥ HAHOBJIEKTPOHUKH CO3IaHHs U3AeTuit
dTanos IIPOU3BOICTRA JUIS. TOCTYDKEHUS MHKPOIIEKTPOHUKH
H3IENHiA IIOCTaBIEHHOU U TBEPHOTENBHOM
MHKDPO3JIEKTPOHHUKH TEXHOJIOIMYECKOM IEKTPOHUKH
M TBEPIOTENIBHOMN eI
JJIEKTPOHUKH

e Jlpaktnueckue

3aHATHS,;
o Jlexmuu;
e JlaboparopHsie
e IlpaxkTuyeckue e [IpaxTuueckue
paboTsr;
3aHSTHS, C 3aHSITHS;
o e CamocrosTenbHas
Bungel 3ansaTmit e HunuBunyanbHbIE e JlaGopatopHsie
paboTa CTyIeHTOB;
3aJJaHUS; paboThr,
e Brimonnenue "
e ['pynmoesle e Kypcosoii mpoexr
JIOMAaITHero
KOHCYJIBTaIlUN
HHIUBUIYAIBHOIO
3aaHuUsI
e  OdopmieHue u e 3ammurta
e KoHTponbHas 3aImTa IIPAKTUYECKUX
pabora; HHIWBHUIYATEHOTO 3a/1aHul;
e Brmonuenue 3aJaHu; e Brmonnenne
Hcnoansyemeie JIOMAIIHETO e KoHTponbHEIE J1a00PaTOPHBIX
cpenacrea 3a/1aHusd; paboTsr; paboT u 3amwmra
OLICHUBaHUS e Brmonuenue e Brmonnenue OTYETOB
IPAKTHYECKHUX IPaKTHYECKHUX e 3ammura
3alaHui; 3a1aHui; KypCOBOTO
e OK3aMeH e  Odopmnenue IIPOEKTA,
OTYETHOCTH H e Dx3aMmeH
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3aIuTa
71a00paTOPHBIX
pabor;

Koncmexr
CaMOCTOSAATENbHOH
paboTel

O6H_[I/Ie XapakTECPUCTHUKHU MOKazaTreleh u KPUTEPUECB OLCHHBAaHUS KOMIIETECHIIMHM Ha BCEX

dTanax IIPUBEICHHI B TAOIHUIIE 6.

Tabauna 6 — Ofmue XapaKTePHCTHKE MOKa3aTeleil H KPUTEPHER ONeHHBAHHUS
KOMIIETEHIINH T10 3Tanam

Iloxkazarenu u

IPUHITUIIBL,

——— 3HarThn Ymernb Baagers
Obnamaer
Obnanaer nuama-
(haKkTHYCCKUMU U
A —— 30HOM IIPaKTHYECKUX Kontpomupyer
Otnunano (BeICOKHIA 3HAHUSIMU B FMEHIR, TPROYEMER paboTy, IpoBOIHT
. TSl pa3BUTHS TBOP-
YPOBEHbB) Ipenenax u3ydaeMoit A P P OTICHKY,
OBIACTH YECKHUX PEIICHUI, COBEPIIIEHCTBYET
SROEMEIFREN: TR abcTparupoBaHus IEHCTBUS pabOTHI
npobiem
OPUMEHUMOCTH
Obnamaer Beper
T - IHara30HOM OTBETCTBEHHOCTb 32
’ MPaKTUYECKUX 3aBepIlICHHE 32/1a9 B

Xopomio (6a3oBbIi €HUM, TpeOyeMBbIX UCCJIeIOBaHUU
P ( MIPONECCHI, O0IIHe wl s TS0 - >
YPOBEHbB) JUISL pEIICHUS npucnocabiuBaeT
MOHATHS B TIpeienax
9 OTIPEIETICHHBIX CBOE MOBEIECHHUE K
u3ydaeMou obnactu
npobieM B obiacTu 00CTOATENBECTBAM B
HCCIICIOBAHHUSI peIIeHu: mpodIem
Obnanmaer
OCHOBHBIMU
YnoBI€TBOPHUTEIBHO Paboraet npu
. Obnamaer 6a30BBIMHU YMEHUSIMU,
(moporoBbIi NPSIMOM
OOIMMH 3HAHUSIMHI TpeOyeMBIMH IS
YPOBeHbB) HaOIONCHUU
BEITIOTHEHUS
TIPOCTHIX 3a/1a4
dopMyTUpOBKA TOKa3aTeled ©W KPHUTEPHEB OICHUBAHUS JAHHOM KOMIIETEHLIUH

npuBeaeHa B Tabnuie 7.

Tabomauma 7 — Iloxa3areau u KPUTCPHUH ONCHUBAHUA KOMIIETEHIMH Ha 3Talax

Iloka3arenu u
3HaTh Ymerb Baaners
KPUTepUH
OT1Iu9HO (BBICOKHMH ® 3Haem e Oemoncmpupyem |e e1adeem
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umeem ymeem peuiamso umeem HABLIKU
npedcmasnenue npocmule 3a0a4u evibopa u
00 0CHOBHYIX 1o 6vl60py NpUMEHeHUs.
MEXHONO2UYECKUX npoyeccos u OCHOBHbBIX
npoyeccax u Memooos onepayuil
YaoBiieTBOpHUTEILHO oYy pay
= obopyoosanuu O NoLyYeHus MeXHOL02UU
(moporoBsIii ypoBeHs)
co30aHus KOMNOHEHmMO8 CO30aHUs
9/1eKMPOHHOU MUKpPO- U MUKDO- U
KOMNOHEHMHOU HAHO21eKMPOHUK HAHOCMPYKMyp
basbl u

3 Tunoskie KOHTPOJbHBIC 3aJaHUHA

I[J'ISI pCajin3anyy BBIUCHCPCUYHCICHHBIX 3a11a4 O6y‘:ICHI/Iﬂ HCIIOJIB3YIOTCA CIICAYIOIIHE
Marepuajbl: KOHTPOJIBHBIC pa6OTI>I, WHIMBHIYaIbHBIC 3aaHus, MOPaKTHYECKHE 3aJaHusl,
OK3aMCEH.

Tumossle KOHTPOJBHEIE 3a[aHHS WM WHBIE MATEpPHAIBI, HEOOXOMMMBIE IS OLEHKH
3HAHWH, YMEHHH, HABBIKOB W (WIH) ONBITA JESTENBHOCTH, XapaKTEPH3YIOUMX OTAIbI
(hopMHUpOBaHKL KOMIIETEHIHH B IIPOLIECCE OCBOEHUs 06Pa30BaTENBHOI [IPOrPAMMEL, B COCTABE:

3.1 KoHTpo/sHbBIE paGoThI:

Tema xomTpompHON paboter Ne 1:
HepepacIpeeNieHus BeleCcTBa.

OU3UKO-XUMHUYECKAE  OCHOBBI IIpomeCcCoB

Tema xoHTpombHON paborl Ne 2: (MHU3MKO-XHMHUYECKHE OCHOBBI SIHTAKCHATHHBIX
IIPOIECCOB, IPOLIECCOB OKUCIIEHHU.
3.2 BeinmorHeHHe JOMAITHHX HHIHBHUAYAJIbHBIX 3aIaHMH:

Tema uanuBuayansroro 3ananmst Ne 1 — iuddysus npumeceit B KpeMHmpit.
Tema unnyuBuayansroro 3ananmst Ne 2 — DOHTAKCHS IIEHOK KPEMHHSL.

Tema wnnmsuayansHOTO 3amanust Ne 3 — IIpomecc H3rOTOBIEHHUS IIOJIyIIPOBOAHHUKOBBIX
NMC.
3.3 TeMbl NPpAKTHYECKHX 3aHATHIA:
1). Honnoxku nomynpoBoguukossix UMC. MapKkupoBka i napameTpbl momIoxkeK. CTpyKTypbI
3JIEMEHTOB
2). Pacyer pexxumos nuddysun u npodunet Ternposanus
3). PacueT TOYHOCTH M3rOTOBIEHHS NH(DDY3HOHHBIX SIEMEHTOR
4). PacueT pexunMOB razohasHol SMUTAKCHE U IPOGHIEH aBTONErHPOBAHHS
5). Pacuer pexxuMOB MONIEKY/ISPHO-TYUeBOH THUTAKCHY
6). Pacyer pesxumoB okucIeHHs

7). Jlutorpaus B TEXHONOTHE MUKPO- ¥ HAHOITEKTPOHUKE
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YPOBEHb) coepemerHbvle bazosbie memooamu 0ns
MexXHONI02UYecKUe UHOICEHEPHbIe peuternus
npoyeccel u 3HAHUA U TMEXHON02UYECK
0bopyoosanie, NOHUMAHUe ux 3a0ay
UCNONb3yeMble HA HAYYHbIX MUKDO- U
amanax NPUHYUNOS, HAHO21eKMPOH
paspabomxu u Jlesxcauux 8 UKU;
npou3Bo0cmea OCHOGBe c80000HO
usoenuil MEXHONI02UYeCKU enadeem
MUKPOINEKMPOHUK X npoyeccos HABbIKaMU
uu MUKDO- U evibopa u
meepoomenvHol HAHO31eKMPOHUK NpUMeHeHUs
INIEKMPOHUKU U, OCHOBHbIX
NOHUMaem MUKPOCUCEMHO onepayuil
obracmu U MEXHUKU, MexHon02uU
KOHKPEemHOo20 obnadaem co30anus
NPUMEHEHUS ouanasoHom MUKpO- U
MeXHON02UYeCKUX NPAKMUYECKUX HAHOCMPYKMYD
npoyeccos u yMeHuil,
obopyoosanus mpebyemuvix 015

CPaBHeHUs U

8v160pa

MexHONI02UYecKU

X npoyeccoeé u

Memooo0s 015

00CmuUdCeHUs.

NOCMABNEeHHOU

yenu

ymeem

0b6vACHUmMb U

UHMEPNPemupos

amv NONY4eHHble

uccneoosamense

Kue U onvimuule

MeXHONI02U4eCKU

e pe3ynbmanmuvl
3Haem ymeem enraoeem
cospemeHHble evlOUpamo HABbIKAMU
MexXHOoN02U4ecKue MEXHONI02UYECKO evibopa u
npoyeccol u e obopyooeanue NpUMEHEeHUs
obopyoosanue, U Memoo OCHOBHbBIX
UCnonL3yemvle Ha nony4enus O onepayuti

Xopomo (0a30BbIi amanax KOHKDEMHO20 MexHOI02UU

YpOBeHb) paspabomxu u npuMeHeHUs. co30aHus
npouU3800CmMea MUKpPO- U
usoenui HAHOCMPYKMYD
MUKDPOSIEKMPOHUK
uu
meepOOmenvHOU
9NEeKMPOHUKU
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8). PacueT TeXHOIOTHYECKIX PEXMMOB IS CO3TAHMS m30msimu MIMC
9). PaspaboTKa TUIIOBBIX TEXHOIOTHYECKHX IIPOLIECCOB H3TOTOBICHHS IIOJIYIIPOBOIHUKOBBIX
npubopos u UMC
10). OcHOBEI HAHOTEXHOIOT Ui

3.4 TeMbl 1191 €AMOCTOSITEJILHOM PAGOTHI
1). MeTozbl ocaxnenns U3 KUAKOH (askl: KuAKo(a3HAs SIUTAKCHS, SIIEKTPOXUMHUYECKOE
OCAXACHHUEC CTIOEB, HAHECEHUE MOHO- ¥ MYJIETHUCIIOEB OPraHHYECKUX BEIECTB METOIOM
JIenrmropa-biaomkeTT. 30/1b-reIb TEXHOTOTHSL.
2). Texmonoruu HaHOIEYaTH. METOM TOPSUEro THCHEHUS. VICIIONb30BaAHHE IIOJIMMEPU3AITHH
pe3ucra.
3). IlnasmeHHbIE IPOLIECCHI IOy YEHHS HAHOCTPYKTYP.

3.5 TembI KypcoOBOIo IpoOEKTA:

3anaHus Ha KypcoBO# MPOEKT IPeIycMaTpHBAiOT PaspaboTKy TEXHOJOTHH M3rOTOBICHHS
IOIyNpOBOMHUKOBBIX FIMC 1 TexHONOTHH CTPYKTYp HaHOMeKTpoHHKH. [IpemmeTom KypPCOBBIX
IIPOEKTOB SBISIOTCA BBIOOD M OOOCHOBaHHME MeTONOB H3roToBueHms MMC wimm CTPYKTYD
HaHOJIEKTPOHUKH, PACYET TEXHOJIOTHYECKHIX PEXKMMOB, TEXHONOTHIECKUX IIOTPENTHOCTEH 1 JIp.

IIpuMepHEBIE TEMBI Ha KyPCOBOM IIPOEKT:

1). TexHOMOTHS U3TOTOBNEHHSI HHTETPATBHON MEKpOcxeMbl DCJL.
2). Texnonorust m3rorosnenns MC Ha COBMENEHHBIX MOII-Tpan3ucropax.
3). ®OTOIYBCTBHTENbHBIE IPUGOPEI C 3aPSTOBOH CBI3BIO HA MAIT UC.
4). Texnonorus msrotoBnerns cxemsl IMC TTJL.
5). Texnonorus msrorosnenus KMJII YIC tuna MJIV-HE.
6). TexHONOrMS H3TOTOBIEHHS TPAH3UCTOPA C IBYMEPHBIM SIEKTPOHHBIM Ta30M.
3.6 Temb1 1aGopaTopHBIX paboT:
1). Cosnanne nuddy3HOHHBIX pP-n IEPEXONOB
2). I'azodazHast snMTakcys KpeMHUS
3). MonexynspHO-TTydeBast SMUTaKCHs I CO3AHHS TETePOCTPYKTYD
4). 30HIOBBIE TEXHOJIOTHH
3.7 JK3aMeHANHOHHbIE BONPOCHI:
DHU3HKO-XMMHYECKHE IPOLECCHI OYMCTKH IOBEPXHOCTH MOUIOMNKEK.
VCIIOBHS IOy 9eHHs MOHOKPHCTATHIECKHX ILIICHOK.
MexaHu3M pocTa H KMHETHKA OKHCIIEHHS KPEMHUS.
DusnyecKre OCHOBHI IPOIECCa TEPMUIECKOH Tubby3un.

TexXHOMOTHS SMUTAKCHATHHOT! O HapalmuBaHU IIJICHOK U O60py,I[OBaHI/IC.

AN D A WN

Texnonorus usrotosnenns MU y3HOHHBIX IEMEHTOB
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7  TeXHONMOTHMYECKHH MPOIECC W3TOTOBJICHUS ounomsipuerx MMC 10  »nMTakcHaIbHO-
IJIAHAPHOM TEXHOJIOTHH

8  Texnomormgeckuit mpouece usrorosnenus M1 YIC na KOMILIEMCHTapHBIX TPaH3UCTOpax

9  TexHonorus u3rotosienus 6unoxapuoi UMC mo IIOJIMIUIAHAPHOM TEXHOJIOTHUH

10 Bs16op MeTOna IOy YeHNUSI PUCYHKA HHTEIPATBHBIX MHUKPOCXEM

11 TexHONMOrMs METAIU3AINH HOTYIPOBOIHHKOBEIX UMC

12 Xwumudeckoe ocaxaeHue U3 ra30Boii (hasbl.

4 MeTOZlH‘IeCKI/IC MaTepHaJjbl

Hnst obecnievenns mporiecca o0ydeHHsS M peIICHHS 3amad OOy4eHHS HCIOIB3YIOTC
CIIEYIOIUE MaTePUAJIbL:

— MCTOAMYCCKUE MAaTepuaibl, ONPENETISIONUe MPOIENYPhl OIICHUBAHUS 3HAHMM, yMEHHIA,
HaBBIKOB M (HJIM) ONBITA NEATENBHOCTH, XapaKTEPU3YIOIMX 3Tambl (OPMHUPOBAHHS
KOMIIETEHIINH, B COCTaBE:

Meronuueckue Marepuasib:
4.1 OcHoBHad IATepaTypa

4.1.1. Cvuprosa K.J1. ITporiecchl MEKpO- ¥ HAHOTEXHOJIOTHH. YueGHOe mocobue — ToMCK:
TYCVP, 2012. - 183 c. - [anexTpoHHBIH pecype] .- anpec:

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

4.1.2. [Janwmina TM., Karameit B.A., Anmmenxo E.B. TexHOIOrHs KpeMHHEBOM
HAHOICKTPOHUKH: Y4ebHoe mocobue. — Tomck: B-Crexrp, 2011. — 263 c¢. - [2IeKTpoHHBIH

pecype] .- agpec:

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

4.1.3. K.M.CmupHoBa. IIporieccsl MUKpPO- ¥ HAHOTEXHOJIOTHH. YuebHoe nmocobue — Tomck:
TYCVYP, 2007. — 183 c. (51 3K3.)

4.2 JlonoTHUTEIbLHAS JHTEPATYypa

4.2.1. Nanmmuaa T.H., YuctoenoBa M.A.OOopymoBaHWe AN CO3NAaHHS M HCCIIEIOBAHUS
CBOMCTB OOBEKTOB HAHONIEKTPOHHKH : YueOHoe mnocobme / ToMckuii TrocynapCTBEHHBIN
YHUBEPCUTET CHCTEM YIIPABICHHUS U paaudosnekTpoHuku. — Tomck : 2010. — 100 c. : wr. -
[anexTpoHHBIHN pecypc] .- anpec:

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

4.2.2. Tlpomeccsl MHUKpO- W HaHOTEXHOJNOTHH : ydeOHoe mocobue s By3os / T. W
Hanunmuuaa [u np.] ; PexepanbHOe areHTCTBO MO 00pa3oBaHUIO, TOMCKHMII rOCyqapCTBEHHBIN
VHUBEPCUTET CUCTEM YIPABICHHS U PanmuodIeKTpoHukH. - Tomck: TYCVP, 2005. - 316 c. : un.,
tabi. - bubmwmorp.: c. 310-313. - ISBN 5-86889-244-5 (103 3k3.)
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4.2.3. TU. Nanununa, K.J.Cmuprosa, B.A . Wmtommmn, A.A . Bemmuaxo. IIponeccer MuKpO- U
Hanotexsonormi. — Tomex: TYCVP, 2005. — 306 c. [smexrpomEBIi pecypc].- aapec:
http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

4.2.4. Muxpoanekrponuka: DPU3HUECKHE ¥ TEXHOJOTHYECKHE OCHOBBI, HAIEXHOCTE:
Yuebnoe mocobue mist By3os / U. E. Epumos, 1. 4. Koseps, 10. W. TopGyHos. - 2-¢ u3m.,
nepepab. u xom. - M.: Beicimas mxona, 1986. - 464 c. (52 9x3.)

4.2.5. TeXHONOrMs MHUKDPOSNEKTPOHHBIX ycTporicTs: Cmpasounmk / 3. IO. I'otpa. - M.:
Panuo u cBs3p, 1991. - 528 c. - ISBN 5-256-00699-1. (45 3x3.)

4.3 Y4eOno-meTonmyecKkue NocoGusi ¥ MPOrpaMMHoe obecredeHme

4.3.1. Ilponieccl MHKpPO- M HAHOTEXHOJIOIHMH y4eOHO-METOMYECKOE IIOCOOUE IT0
dyAUTOPHBIM  IPAaKTHYCCKAM  3aHATHAM M CaMOCTOATENHHOH paboTe 1S  CTYICHTOB
cnenuanbHOCTH 210104 "MuKpPOSIEKTPOHUKA U TBEPOTEIbHAS anektponuka" / K. . Cmuprosa
; DenepanbHOE areHTCTBO M0 00pa3oBaHMi0, TOMCKHit TOCYJapCTBCHHEIN YHUBEPCUTET CHCTEM
YUPaBICHUS U PaTUOdNEKTPOHMKH, Kadenpa ¢usuueckoii anexrpomuxu. - Tomck : TYCYP,
2007. - 53 c. (47 2K3.)

4.3.2. IIponeccsl MHKpO- ¥ HAHOTEXHONOTHH : Yy4eOHO-METONMYECKOoe IIOCOBHe o
BBIIOHCHUIO KypCOBOTO MPOCKTa JI CTYNEHTOB crenmanbHocTH 210104 "MukposnekTpoHuka
U TBEpAOTENpHAS anekTponuka” / K. M. CmupHoBa ; ®enepaabHOE ar€HTCTBO O 00pa3oBaHHUIo,
Tomckuit rocynapCcTBEHHbIM YHHBEPCUTET CHCTEM YIIPABICHAS U pamuosnexTponuky, Kadenpa
dusugeckoit anexrporuku. - Tomek : TYCVP, 2007. - 21 . (30 3k3.)

4.3.3. Nammmaaa T.U., Caxapos HO.B. TexXHONOTHS TOHKOIICHOYHEIX MHUKPOCXEM
Meronudeckre yKkasaHus 0 BBIIOIHEHUIO JTa6OPATOPHBIX pabor. — Tomck: TYCVYP, 2007. — 63
c. (30 ak3)

4.3.4. Merozsl ucCeIOBaHUS MAaTEPUAIOB B CTPYKTYD ONICKTPOHUKHU : JabOpaTOpHEIH
HPAaKTHKYyM JUIf CTYIACHTOB cuenuansHOCTH 210104 "MUKpOSIEKTpOHMKA M TBEPIOTEIbHAS
amexrponuka" / C. B. CmupHoB ; DenmepanbHOE AareHTCTBO IO oOpazoBanuto, Tomckmii
TOCYNapCTBEHHbIH ~ YHHBEPCHTET CHCTEM YIPAaBICHHS M  PAdHOdIEKTPOHHUKH, Kadenpa
dusnaeckoit anexrporuku. - Tomck : TYCVP, 2007. - 58 ¢. : (50 5k3)
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