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HanpapieHusi noaroroBku 28.03.01 «HaHOTEeXHOJOTUK ¥ MUKPOCHUCTEMHAS TEXHUKA»
Hanpagaennocts (npouiib) mporpaMmbl HaHOTEXHONOTHY B SN€KTPOHUKE ¥ MUKDOCHCTEMHOM TEXHUKE
®opma o0y4eHUst OuHas
DakyJabTeT JJIEKTPOHHON TexHUkH (PIT)
Kadenpa buznueckoii anekTporuku (O3I)
Kype 4 Cemectp 7.8
Y4ebub1ii niiad Habopa 2014 roxa.
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1. 1 | Jexuuu 44 44 | 4acos
2. JlaGopaTopHbie paGoThI 4acoB
3. [IpakTuyeckue 3aHATHS 34 34 | 4acor
Kypcoso# npoext/padora (KPC) (ayaurop-
4. 20 20 4acoB
Hasl)
5 Bcero ayiuTOpHBIX 3aHATHH (Cymma 1 78 | 20 | 98 | yacos
6. W13 uux B MHTepaKTHBHOHN dopme 14 14 | 4YacoB
” CamocTosiTe/IbHasi paboTa CTYAEHTOB
! 11 4acoB
(CPC) 66 | 52 8
8. Bcero (6e3 3x3amena) (Cymma 5 144 | 72 | 216 | 4acom
Camocr. paboTa Ha NOATOTOBKY, cAaYy 3K3a-
9. 36 36 | 4acos
MEHa
10. OO01uas Tpya0eMKOCTh (Cymma 8 180 | 72 | 252 | 4acoB
(B 3a4eTHBIX eAMHULAX) 5 2 7 | 3E
JK3aMeH___7  cemecTp dud. 3aver 8 ceMecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1|

Jluer cornacoBanuii

Pabouas mporpamma coctasiena ¢ yyerom Tpebosanuii Oenepansaoro ['ocyaapcTBeHHOro 06pazo-
BaTEIBPHOIO cTaHnapra Bebicimiero ooOpasosanus (®PI'OC BO) mo HampaBleHHIO DOATOTOBKH
28.03.01 «HaHOTeXHOIOTHYI M MUKDOCHCTEMHAs TEXHHKa» (KBannduKauws (CTeneHsb) 6aKanaBp), yT-
BEPXKACHHOTIO Ipuka3oM MunucTepcTBa 00pasoBanus U Hayku Poccuiickoii @enepanuu ot 6 Mapra

2015 r. Ne 177, paccMOTpeHa M yTBEp)KICHa Ha 3aceqaHuu Kadeapsl GH3MUECKOM DIEKTPOHHMKH OT
«39» _ Og 2016 1., IpoToKoI Ne

Pazpaboruuk: —
Honent xapenpsr OO 2, Zﬁ&%%/ / N.A. Ynucroenosa
[y vy /".
3aBenyromuii kadeapoii ﬂ/;//
/ IIpodeccop xadpenprer DD / ILE. Tposu

V/

Pabouast rporpamma cornacosana ¢ (akymbTeToM, IpoQHIMpyrOmel ¥ BEITycKaomei kades-
paMu HallpaBJICHUS TOTOTOBKH.

/ Hexan DOT = / A.W. Bopounn
- /

3aB. IpoGUIHPYIOIIEH f’//

Kadenpoi OJ0) = /i{ / IL.E. Tpost

3aB. BBITYCKAOIIEH ﬁ‘
/ kafenpol @O = //ﬂ/?% / ILE. Tposn

JKcnepThI:

Ilpencenarens MeToanYecKoi —

xomuccuu pakynprera ®OT . W%/ / H.A. Yucroenora
IIpencenarens MeToaHYECKOM

Komuccuu kapeapsr @O A Wr / N.A. Yucroenora
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1. EJIM ¥ 3AJTAYA TACIUILIAHBL

ennro ocBOeHUs AMCLUMIUIMHBI SBJISETCS W3YYEHHE CTYAEHTAMH OCHOBHBIX (PU3MKO-XHMHUYECKUX SB-
JICHUH, JIeKAINX B OCHOBE METOMIOB, SBJSAIOIIMXCS 6230BHIMU B COBPEMEHHON MUKPO- U HAHOTEXHOJIOTUH, TIPU-
obpeTeHre 3HaHHH M0 COBPEMEHHOMY COCTOSHHIO M MEPCHNEKTHBHBIX HANPABIEHUSAX PA3BUTHS MUKPO- M HaHO-
3IEKTPOHUKH, HUX 3JIEMEHTHOM 0a3bl, GU3MUECKUM OCHOBaM (YHKLMOHUPOBAHUS MPUOOPOB MUKPO- M HaHO-
3NIEKTPOHUKH.

3agayamMy JUCUMIUIMHBI SBJISIETCS:

- OpMHpOBaHWE HABLIKOB MPOBENCHUSI TEPMOAUHAMUYECKUX M KMHETUYECKMX PACUETOB TEXHOJIOTHYE-
CKHX IPOLIECCOB;

- popmupoBaHue 3HaHUH B 061aCTH COCOGOB HAHECEHHUS], YAIEHHUS U MOAMGbULMPOBAHHUS BELIECTBA Ha
MHUKPO- M HaHOYPOBHE, HCIOJb3yeMbIX MPH CO3[aHWM KOMIIOHEHTOB TBEPAOTENbHOM SJIEKTPOHUKHM M MHTe-
IPaJIbHBIX CXEM;

- U3y4eHHe 0a3oBbIX MIPOUECCOB U 0OOPYNOBAHHSI, UCTIONb3YEMbIX B TPAAMLIMOHHON MUKPOTEXHOJIOTHH, a
TaKoke CreldUYeCKUX MPOLECCOB, NO3BOMAIOMMX GOPMUPOBATH CTPYKTYPbI Ha MOJIEKYJISIPHOM YPOBHE U OC-
HOBaHHbIE Ha CMIOCOOHOCTH K CaMOOPTraHHU3aLiH, CENEKTUBHOCTH, aHU30TPOTHH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OOII

B cooTBercTBUM C OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMoii AucLUIIIMHA «[IpoLecchl MUKPO- M HAaHO-
TEXHOJIOTMK» OTHOCUTCA K 6a30B0# yacTu 6noka 1 (B1.5.21).

Hucuunnuna 6asupyeTcs Ha 3HaHMAX, MOJYYEHHBIX MO MaTeMaTuke, GU3NKe, XUMUH, (GH3MKE KOHIEH-
CHPOBAaHHOTO COCTOSIHHUS, HU3NKE MIIEHOUYHBIX HAHOCTPYKTYD, OCHOBAM TEXHOJIOTHH 37€KTPOHHON KOMIIOHEHT-
HOH 6a3bl.

3HaHUs, NIONy4EHHbIE TIPH OCBOGHMH AHUCLMILUIMHBI, GyyT UCMONb30BaHbl TIPY U3YUCHHH AMCLIUILIMH:
«TexXHONOrust KPEMHHUEBOH HAHORNEKTPOHMKIY, «MONETMPOBAHHME U IPOEKTUPOBAHUE MUKPO- M HAHOCHCTEMY.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS JUCITUIIJIMHBI

3.1. M3y4yeHne JUCUMIIHALI HANPABJIEHO HA (OPMHUPOBAHHE Y (AKAIABPOB CJEAYIONIHX npogec-
cuonansuoix (IIK) u npogpeccuonansno-cneyuanuzuposannsix (IICK) komneTennmii:

- TOTOBHOCTb HCIOJIB30BaTh 0a30Bble TEXHOJOIHUYECKHE MPOLIECCHl U 000pYAOBaHUE, MPUMEHSIEMbIE B
NPOX3BOJCTBE MAaTEPHANIOB, KOMIIOHEHTOB HAHO- U MUKpocucTeMHOH TexHukH ([TK-8);

- TOTOBHOCTBIO K NMPUMEHEHHIO COBPEMEHHBIX TEXHOJOIMYECKHMX MPOLIECCOB U TEXHONIOTMYECKOro 060-
PYZIOBaHMs Ha STanax pa3pabOTK¥ M MPOM3BOJACTBA M3MACIHN MUKPO- M HAHOJEKTPOHMKM, TBEPAOTEIbHOM
3JICKTPOHUKH U MUKpOCUCTeMHOM TexHukH ([TICK-2).

3.2. B pesysibTaTe H3yYeHHs] JUCHUILIAHLI 6AKATABD J0JKEH:
3HATH:

— (U3HKO-XMMHUYECKHE U TEXHOJOTHYECKHE OCHOBBI IPOLIECCOB NPOM3BOACTBA M3IENMH MUKpO- U Ha-
HO3JIEKTPOHHUKH, THIIOBbIE TEXHOJIOTHUYECKHE NMPOLIECCH MX W3TOTOBJICHUS; MPUHLMIbBI OPraHW3aLuKt 6a30BbIX
TEXHOJIOTHYECKUX MPOUECCOB CO3[aHUSI KOMIIOHEHTOB MUKPO- U HAHOCUCTEMHOM TEXHUKH;

YMETh:

— BbIOMpATh ONTUMAJbHBIE TEXHONOrMYECKME MPOLECChl, WX MOCIENOBATENLHOCTH M KOHTPOJIBHO-
M3MEPUTENIbHBIC OTICpaLliK /7Sl TIPOM3BOJCTBA W3S HAHO- U MUKPOCHCTEM;

BJaJeTh:

- HaBbIKAMH peajii3allii COBPEMEHHBIX CMIOCOOOB HAHECEHHs, yalleHHs U MOAMGbULMPOBAHUS MaTepua-
JIOB IIPH CO31aHUH JIEMEHTHOH 6a3bl MUKPO- M HAHOCHCTEM.

4. OBBbEM JUCIIUIIJINHBI X1 BUJbI YYEBHOM PABOTHI

O6H_laﬁ TPYAOEMKOCTh JUCLHUIIJIMHBI COCTABISACT 7 3a4YC€THbLIX €AUHULL.

Bua yueGHoii paGoThl Biars Saite (;eMCCTp;l
AyJNHTOpHBIE 3aHsTHS (BCErO) 98 78 20
B Tom uucrne: - - -
Jlexuuu 44 44 -
ITpaktnueckue 3austus (113) 34 34 -
KypcoBoii npoekt/(paboTa) (ayIMTOpHas Harpys3ka) 20 - 20
CamocTosiTesibHas paboTa (Bcero) 118 66 52
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B ToMm umcne: - - -
IIpopaboTka JEKLHOHHOTO MaTepyana 10 10 -
BrInosHeHUe NpakTUYECKUX 3aJaHuit 17 17 -
BrinonHeHue U 3amuTa MHIMBUAYaJbHbIX 3ananuii U3-1, U3-2,
: 33 33 -
13-3
IMonroroska k KOHTpONbHBIM pabotam KP-1, KP-2 6 6 -
Kypcosoii mpoext (pabota) (camocTosiTenbHas paboTa) 52 - 52
IloaroroBka K 3K3aMeHy 36 36 -
O61uas TpyIOEMKOCTH Jac 252 180 72
3avetHsle Eppnaumg 7 5 2
5. COAEPX XAHUE TUCIHHUIIJIMHBI
S.1. Pa3menbl TuCHMIUIME ¥ BHABI 3aHATHN
2 & £
= x| = S = s
N = e = = 3 E = ®opmupyemMbie KOM-
o/ HaumenoBaHme pasaesa IuCUMIITHHBI % = = g 2 £ X g MeTeHLNH
= E 5| 2 g E‘ 8 (OK, IIK, TIICK)
> <
= = @)
1. | BBenenue, uenu 1 3aga4yl JUCLUIIMHBL 2 3 5 ITK-8, TICK-2
DU3UKO-XUMIYECKIE OCHOBBI MPOLIECCOB YAANEHHUS
2. | BelecTBa C NMOBEPXHOCTH TBEPAOH (assl — Moj- 2 2 10 14 TK-8, TICK-2
JIOXKKHU
3. | Crpykrypsl anementoB UMC 2 2 2 10 16 K-8, TICK-2
4 DU3UKO-XMMHYECKHE OCHOBbI NPOLIECCOB Mepepac- 8 3 5 10 8 TK-8, [ICK-2
Npe/IeNIeH s BEIECTBA
s DU3UKO-XUMUUYECKHE OCHOBBI  3MUTAKCHATLHBIX 6 6 5 10 24 TK-8, TICK-2
NPOLECCOB
g H>IEKTpHYECKHE TUICHKH B TIOJTYNPOBOIHUKOBBIX 4 4 5 10 20 TK-8, [ICK-2
HUMC
7 DU3HKO-XUMHYECKHE OCHOBbI METANNH3ALUU T10- 5 5 10 14 IK-8, [ICK-2
BEPXHOCTU CTPYKTYP
8. DU3MKO-XUMUYECKUE OCHOBBI IPOLECCOB JIMTO- 6 5 5 10 20 TK-8, [ICK-2
rpadvv B TEXHONOTHU MUKPO- H HAHOJIEKTPOHUKH
9. | Uzonsums snementoB UMC 2 2 2 10 16 I1K-8, TICK-2
TunoBblE TEXHONOTUYECKUE MPOLECCH W3TOTORJIE-
W | Gunonspueix u M UMC b & 2 20 32 ik i
11. | OcHOBBI HAHOTEXHOJIOT UM 4 6 2 15 27 ITK-8, TICK-2
3.2. Copeprkanue pasieJoB JHCIHHUIUIAHDI (110 JEKIHIM)
®opMupyembie
Ne HanmeHoBaHue Cozepsanne pasneos TpymnoemMKocTh | KoMmeTeHUHH
n/n pasgesioB (uac.) (OK, IIK,
I1CK)
1. Uemu v 3amauu kypca. TpeGoBanus k 06beMy 3HaHHI
N0 AUCUMILIUHE. MUKPO- U HAHOTEXHOJOTUU — OCHOBA
Beenenue, uenu u COBPEMEHHON HAHOZNEKTPOHUKU. OpraHu3aluoHHO- 5 K-8, [ICK-2
3aja4y QUCLUIUIMHBL | TEXHOJNOTMYECKHE OCHOBBI IIDOM3BOACTBA M3AENMiA ’
MHKDO- ¥ HAHOJIEKTPOHUKH. CIHCOK pEKOMEHyeMoit
JITEPATYPHI.
2. | Pusuko-xummyeckue | Bribop martepuana nomnoxexk UMC. Mexanunueckas,
OCHOBBI MPOLIECCOB MEXaHOXHUMHUYeCcKas U pusuueckas o0paboTka MoAN0-
yHajieHus BEINECTBA | JKeK. XUMUYecKas, >JEeKTPOXUMHUYECKass W HOHHO-
C MOBEPXHOCTH TBEP- | TUIA3MEHHAs OYMCTKA MOIOKek. KOHTponb crenenu 2 TIK-8, TICK-2
I0¥ (a3bl — MOMIOK- | YUCTOTHI.
KU
3. | CTpykTypsl snemeH- | CTPYKTYpbl 31€EMEHTOB NOMYIPOBOAHUKOBbLIX UIMC [K-8, TICK-2
T0B UMC
4. | Dusuko-xumudeckue | Ilpoueccsl  Tepmonuddy3noHHOro JIETUPOBAHUS. I1K-8, TICK-2
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OCHOBBI ~ NPOLECCOB
nepepacnpeneneHus
BelleCTBa

Huddy3noHHsle  TpOLECCH,  CTUMYJIUPOBAHHBIE
BHEIIHUMHU U BHYTpeHHUMH (paktopamu. Dusnueckue
OCHOBBI TIPOLIECCOB TepMUUECKOW Muddy3un ¥ HOH-
HOM mMniantauuu. TexHonorus nudbdysuu u o6opy-
nosanue. KOHTpons napaMeTpoB JIETMPOBAHHBIX CJIO-
eB. Pacuer pexnmoB audoyszuu u nuddy3MoHHbIX
npoduneil nerupoanus. IlapameTprl, BIMSIOLIME Ha
BOCIIPOM3BOAMMOCTb pe3yJbTaToB. TeXHOJOrHYECKUEe
MOTPEMIHOCTH NpU co3faHuy auddy3uoHHbIX 00Jac-
Teil. Monuduuuposanue.

5. | @usuko-xumuyeckue | TepMomMHaMUKa M KWHETHKA OPUEHTHPOBAHHOIO 3a-
OCHOBBI ~ 3MWTAKCH- | POABIIEOOpa3OBaHUA. MeXaHW3M 3MUTakcuu. MeTo-
aJIbHBIX MTPOLIECCOB OBl TIONYYEHUS SMUTAKCHaNbHBIX CTPYKTYp. ['asodas-
Hasl dMUTaKCHs KpeMHUs. KMHeTHuKa 3nuTakcuanbHoro
pOCTa IUICHOK MpPU OCaXNEHUU U3 ra3oBoii ¢assl. Pac-
4eT CKOPOCTH SMUTAKCUM. ABTOJIETMPOBAHUE TPU MK- 6 TK-8. TICK-2
Takcuu. TeXHOOrKs 3MUTAKCHANLHOTO HApallMBaHHUs ’
IJIEHOK M 000pynoBaHue. KOHTpoNb napameTpoB 3mnu-
TaKCUaJbHbIX MIEHOK. 'a3odasHas snurtakcus U3 Mme-
TAJUIOOPTAHMYECKUX  COENUHEHMI. MonekynspHo-
JIy4yeBasi SMUTAKCHA. YCIOBUS TOJNYy4YeHHUS MOHOKpU-
CTaNIMYECKUX IIeHOoK. O6opynoBanue ais MJID.
6. | Jduanexktpuyeckue Tepmudeckoe oxucieHUe KpeMHHUs. MexaHu3M pocTa
MIEHKU B TMOJYNpO- | U KMHETHKA OKUCIEHHUsA. MeTOIbl OKKMCIeHus U 06opy-
BOIHMKOBBIX UMC noeanue. IlepepacnipeneneHue Nerupyowux npume-
cell Ha rpanuue paszena $as npu okucieHun. Tepmo-
IYHaMUKa M KUHETUKa NMPOLECCOB XUMHYECKOro oca- 4 IK-8, TICK-2
KIEHHS U3 Ta30BOH (Pasbl. PUINKO-XUMUUECKHE OCHO-
Bbl XMMHUYECKOIO Y IMJIa3MOXUMUYECKOTO OCaXKIEHUs
IVDNIEKTPUYECKUX TUIEHOK U TOJUKPUCTAJLIUYECKOrO
kpemHus. O6opynosanue. CBONCTBA MJIEHOK.
7. | ®usnko-xumuyeckrue | Bribop maTepuana MeTamIM3aLMM U TEXHONOTUS Me-
OCHOBBI METallW3a- | TAJUIM3AlMU. AHallM3 OTKa30B M0 METaJUIM3aLyH. 5 K-8, TICK-2
U1y MOBEPXHOCTH | MHOroypoBHEBasi MeTaIU3aLys. ’
CTPYKTYp
8. | ®usuko-xumuueckue | Kiaccupukaums npoueccos nutorpaduu. DOUHKO-
OCHOBBI ~ TNPOLIECCOB | XMMMYECKHE OCHOBHI mpouecca oTonurorpaduu.
autorpaguu B Tex- | ITomydeHue puUCYHKA UHTETPaJbHON CXEMbl METOIAMH 6 K-8, TICK-2
HOJIOTMH MUKpPO- U | (OTO-, PEHTreHo- U anekTpoHonutorpadguu. Hanonu-
HAHOZJIEKTPOHUKH Torpapus.
9. | Vsonsuus snementoB | M3onsuus o6paTHOCMELIEHHBIM p-n-NepexoaoM. Ju-
UMC anekTpuyeckas uzonsuus. KomOGuHupoBaHHas u30is- 2 K-8, TICK-2
LY.
10. | Tunoeele TexHono- | Knaccudukauys TEXHONOTMYECKMX MPOLECCOB H3rO-
rugeckue mnpoueccel | ToBneHus MMC. TexHONOTHs H3roToBIEHUS OuNo-
U3roToBneHus Ouno- | napHeix HMMC. Texuosoruss wusrotosnenus MJITI 6 IK-8, TICK-2
aspHeix  u MM | UMC.
HMC
11. | OcHoBbl HaHOTexHO- | BBeneHue B HaHOTeXHONOTHIO. COBPEMEHHbIE METO-
Joruit JIbl HAHOTEXHOJIOTUU. MeTonbl 30HI0BON HAHOTEXHO- 4 IIK-8, TICK-2

JIOTHUH.

5.3. Pasgennl QUCHHIUIMHBI H MEKIUCHUILIHHAPHbBIE CBA3H ¢ 00eCIeYHBAMUMEI (mpenbI-
AYIHMH) ¥ o0ecriedHBaeMbIMH (II0CIeNyOMHUMH) JHCIHILTHHAMEA

HaumeHoBaHue 06ecrIednBaAOLIHX

Ne Ne pasnesios naHHoOM AMCUMIIMHBI U3 Ta61.5.1, 151 KOTOPBIX

Ne Heo0X0AMMO u3ydeHHe ofecneynBaOMMX (NpeabIAyLInX) U obece-
(IpeabIIyLINX) U 06ecneYnBaeMbIX
n/n e s — YHMBAEMBIX (OCJIeAYIOMIHUX) AUCHHTIIMH
1 [ 2 [ 3] 4 [ 5]6 71809 10]n
IlpenwecTByomMe IUCHUNIHHBI
1. | MaremaTuka + 4 + 4 +
2. | ®usuka + + + + + + + + + +
3. | Xumus + + + + + + + + +
4. | Pusuka KOHIEHCUPOBAHHOTO COCTOS- + + + + + + + + + + +
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HUS
5. | Pu3suka IIEHOYHbIX HAHOCTPYKTYP + + + +
6. OcHoBBI TEXHOIOMH IEKTPOHHOHA & + " i + 5 N 5 4+ + +
KOMITIOHEHTHO 6a3b1
Tocaenyroniye AMCUMMIMHDI
1 TexHonorust KpeMHUEBOM HAHO3JIEK- i + + + + . 2 i % % +
TPOHUKH
5 MonenupoBaHue ¥ NPOEKTHPOBAHHUE 5 + " i & 4 i + + + "
MUKDPO- ¥ HAHOCHCTEM
5.4. CooTBeTCTBHE KOMIETEHIHH, (JOPMHPYEMBbIX OPH H3yYeHHH JHCHMIIMHBI, 1 BUIOB
3aHATHI
Mepeyens Buae! sansTuit
. ®opMbI KOHTPOJISI
KOMIeTeHU Ui J n3 KI1 CPC
Onpoc Ha nexuusx. 3alliTa HHAVBULYANbHOTO 3aaHKs. 3alluTa
IK-8 + + + + OTYETOB NO NPAaKTUYECKMM 3aHATUAM. KoHTponbHas pabora. 3amuTa
KYPCOBOTO MPOEKTA.
Ornpoc Ha nekuusax. 3aluTa UHAMBULYANbLHOTO 3aIaHKs. 3aluTa
[1CK-2 + + + + OTYETOB MO NPAKTU4ECKUM 3aHATUAM. KoHTponbHas pabora. 3amura
KYPCOBOT'O MPOEKTA.
6. METO/IbI 1 ®OPMBI OPTAHU3AIIMU OBYUYEHUSA
TexHO/IOrHH MHTEPAKTHBHOI0 0GyYeHHs! IPH Pa3sHbIX GopMax 3aHATHII B 9acax
Dopmbl IMpakTHYeckue
P Jlexkuumn (4ac) p Bceero
MeTtoabl 3aHsATHA (4ac)
Ilpesenmayus ¢ obcysxcoenuem 4 4
Peuwtenue cumyayuonnwix 3a0ay 10 10
HTOro MHTEpaKTUBHBIX 3aHATHIH 4 10 14

7. JABOPATOPHBIN ITIPAKTUKYM (ne NpexyCMOTPEH)

8. IPAKTUYECKHUE 3AHATUS (CEMUHAPEI)

Ne Ne pazpena . Tpyno- Komnerenuuu OK,
TemaTuka npaKkTHYECKHX 3aHATHI e€MKOCTh

n/n | THCHMILINHLI (uac) MK, IICK

L 3 IMoanoxku nomynposonxukossix UMC. MapkupoBka u na- 5 MK-8, [ICK-2
paMeTphl NOMI0KEK. CTPYKTYPbI 3JIEMEHTOB.

2. 4 Pacuer pexumoB auddysuu u npodunei lerupopanus 6 K-8, IICK-2

3. 4 Pacuer TO4HOCTH M3roTOBNICHHS UG DY3HOHHBIX DIEMEHTOB 2 I1K-8, [ICK-2

4 5 Pacuer pexumoB rasohasHoii snuTakcuy 1 npoduneii apto- 4 MK-8, TICK-2
JIETUPOBAHUS

5. 5 PacyeTr pexXxUMOB MOJIEKYJISIPHO-JIy4eBOM STIUTAKCUK 2 I1K-8, [ICK-2

6. 6 Pacuer pexxiMoB okucneHus 4 ITK-8, TICK-2

7. 8 Jlutorpadus B TEXHONOTMU MUKPO- U HAHODJIEKTPOHHUKE 2 I1K-8, TICK-2

3. 9 PacueT TEXHOJIOTHYECKUX PEXUMOB [UTs CO3IAHUS W30JISALMM 5 TK-8, [ICK-2
HMC

9. 10 Pa3paGoTka THUMOBBIX TEXHOJOTMYECKHUX MPOLECCOB H3rO- 4 TK-8, TICK-2
TOBJICHHs MOJIYIPOBOAHUKOBBIX NprOopos 1 UMC

10. 11 OCHOBBI HAHOTEXHOJIOTHIA 6 T1K-8, TICK-2
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9. CAMOCTOSTEJBHASA PABOTA

7 cemecTp
Ne Ne paznena TemaTuka camMocTOsITe/ILHON PaGOTHI Tpyao- Komnerennuu KoHnTpoJb BbINOII-
€MKOCTb
N/ | AUCUMILIHHbI (Oemanuzayus) fose) OK, IIK, IICK HeHus1 paboThI
1. 1-11 ITpopaboTKa JEKIMOHHOTO MaTepuana 10 IK-§, TICK-2 Onpoc Ha Jekuusx
[IpopaboTKka NEKLMOHHOTO MaTrepuana T —
2. 3-6,10 NpY MOArOTOBKE K MPAKTUYECKUM 3aHsi- 17 IK-8, TICK-2 P
CKHM paboTtam
TUSIM
ITpopaboTka JNEKLMOHHOrO Marepuana e
3. 2-11 Npy TOATOTOBKE K KOHTPOJBHBIM Pabo- 6 T1K-8, TICK-2 Y
Tam TPOJILHBIX PadoT
BbinonHeHne W 3aliuTa WHAWBHIYasb- 3amuTa HHAUBUIY-
% 519 HbIX 3amanuii U3-1, U3-2, U3-3 23 Ti-£, LICR-2 ANTbHBIX 3aJaHUM
5. 1-11 ITonroToBka u ciaua s3x3ameHa 36 I1K-8, TICK-2 OueHKa 3a 3K3aMeH
8 cemecTp
Ne Ne pazpena TemaTuka camMoCTOSITEILHOM PaboThI Tpyno- Komnerenumnn KonTpons BbITON-
€MKOCTh
n/n | IMCUMITUHBI (0emanuzauus) (uac.) OK, IIK, TICK HeHUs1 paboThl
Jlurepatypuslii 0630p
1. 1-11 IMon6op u ananu3 nuTepaTyphl 10 TK-8, [ICK-2 6 Tevamre KT
2. 1-11 Brinonsenue pacueTos 15 I1K-8, TICK-2 FREFREET  ERRE
BUHU ¢ 3anaHuem KII
3. 1-11 BrinosiHenye rpaguueckux paboT 9 K-8, [ICK-2 Fpad)mgli:ﬁn mare-
4. 1-11 Hanucanue u opopmienne KII 10 K-8, TICK-2 Tlosenmrémran sar
nucka k KIT
s 111 Co3nanue mnpeseHTaluM, MOArOTOBKA K 6 M-8, ICE2 | Tpesenmamas, gormn
noknany u zamure KIT
6. 1-11 3aumTa KypcoBOro MpoeKkTa ¢ MpeacTaB- 4 TK-8, TICK-2 oot 2 KTI
JICHWEM JOKJIaJa U NMPe3eHTalun

TemaTuka HHAUBHAYAJIBbHBIX 3aIaHM:

Tema uHOMBUIYaTbHOTO 3amaHus Ne 1:
Hugppy3us npumeceii 6 kpemnuii
BapuanTs! npuBeneHsb! B yue6HO-MeTOAMYECKOM nocobuu (1.12.3.1).

Tema uHoUBUAYANIBLHOTO 3a1aHus Ne 2:
Onumaxcus nieHoK KpemHus
BapuaHTsl npuBeeHs! B yueGHO-METOMUECKOM TOCOGUH (n.12.3.1).

Tema unaMBUAYaNbLHOTO 3amaHus No 3:
IIpoyecc uzzomosnenus nonynpogodnuxoswix UMC
BapuanTel npuBezneHb! B y4eOHO-METOAUYECKOM MOCOOUM (n.12.3.1).

Tema KOHTpOBLHOM paboThl Ne 1: Quauko-xumuueckue ocHosw! npoyeccos nepepacnpeoenenus seuecmea (Paznens
2-4 paGoyeit nporpamMmbl). BapuanTbl KOHTPONLHOH PaBoThl PUBELEHDI B yuebHO-MeToAuECKOM nocobuu (1m.12.3.1).

Tema kOHTponbHON paboThl N 2: Pusuko-xumuueckue 0CHOBb! SNUMAKCUWTLHBIX npoyeccos, npoyecco8 OKUCIeHUs
(Pasnenbl 5-6 paGoueii mporpammbl). BapuaHTbI KOHTPOJIbHOM paboTbl NPUBEAEHb! B YUeGHO-METONUUYECKOM MOCOOUU
(n.12.3.1).

YueOHO-MeTonMYeCKOe T0CobKe COepKaT BapUaHThl 3afaHui s KOHTPOJIbHBIX Pa00T U UHAMBUIYANLHBIX 337a-
HUH. 715 CaMOCTOATENBHOTO H3yHeHHs PEKOMEHLyeTCs CIIMCOK INTEPaTyphbl U NPUBOASATCS CMIPaBOYHbIE MaTepHallbl.
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10. IPUMEPHAS TEMATHUKA KYPCOBBIX ITIPOEKTOB (PABOT)

3ananus Ha KypCOBOH NPOEKT MpeLyCMaTpUBAIOT Pa3spabOTKy TEXHOJOTMM W3TOTOBJNEHMS MONYNPOBOXHUKOBBIX
MIMC u TexXHOIIOTUH CTPYKTYP HAHOSNEKTPOHMKH. [IpeIMETOM KypCOBBIX MPOEKTOB SBJSIOTCS BHIOGOP U OBOCHOBAHUE Me-
T0710B m3roToBieHuss UMC niv CTpyKTYp HaHOSNEKTPOHHMKH, PACUET TEXHOJIOTHYECKMX PEXHUMOB, TEXHOJIOTMYECKHX T10-

TPEINIHOCTEN U Ap.

[IprMepHBIE TEMBI Ha KYPCOBOI IIPOEKT:

BRI

TexHOOrWs U3rOTOBIEHNS MHTErPATILHOM MuKpocxembsl DCJI.
Texnonorus usrorosnenus UC Ha coBmereHHbIx MOTI-TpansucTopax.
DOoTOYYBCTBUTENBHbIE IPUOOPHI € 3apsI0BOi cBA3bI0 Ha MIIT HC.

Texnonorus usrotoenenus cxemsl UMC TTJL.
Texnonorus usrorosnenuss KMIIT UC tuna UJIU-HE.
TexHonorus U3roToBNEHNs TPAH3UCTOPA C ABYMEPHBIM 3JIEKTPOHHBIM Fa30M.

O6bem ayIMTOPHBIX 3aHATHIA 110 KypcoBoMy npoekTy (KPC)—20 gac
No Ne paspena TemaTuka camocTosITeNILHON paGoThI Tpyno- Komnerenun KoHTposb BhIno-
€MKOCTh
/N | AUCUUILIMHBI (Oemanuzayus) faned) OK, IIK, IICK HeHHS padoThI
JloTycK K BBITIOJIHE-
1 1-11 Brinaua 3apanuii ma KI1 2 [1K-8, TICK-2 Huto K11, nnan pabo-
Thl
CornacoBanue CHHCKa JIUTEPATYPHBIX Crnycok nuTeparypsl,
2 1-11 UCTOYHUKOB M IUIaHAa OO30pHOI uacTu 2 K-8, I[ICK-2 BBINOJIHEHHAs 0030p-
KII Hasi 4acTb paboThl
BrinonHeHHas pac-
3 1-11 ITpoBepka pacueTo no padore 4 K-8, TICK-2 YETHO-NPaKTHYECKas
4acTb PabOTEI
4 1-11 [lpoBepka rpaduueckux Marepuanos 4 MK-8, TICK-2 I'paduueckuii mate-
paboTsl puan
5 1-11 ITpoepka opopmieHHs paboThl 4 I1K-8, TICK-2 I13 x paboTe
6 1-11 Hp(jBepKa Npe3eHTaluy, aokiana, o00- 4 MK-8, TICK-2 Hpe3eHTauu>3, IOKJan,
1IEH TOTOBHOCTH K 3allUTE rotoBbiii KI1

11. PEUTHHI OBASI CHCTEMA JJIA OHEHKH YCIIEBAEMOCTHU CTYJIEHTOB
Ta6auna 11.1. baiibHble OGHKH [I/1s1 3J1EMEHTOB KOHTPo.Is (7 cemMecTp)
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MaxkcumanbHbIH . MakcumanbHbIi
MakcuManbHbIi
DJieMeHThI 6asa Ha 1-yro KT 6asn 3a mepuoa Me- | Beero 3a
_ 6as11 3a nepuoa me-
y4eOHOIi e TeJIbHOCTH ¢ HaYyaJjia ceMecT- xay 2KT u na xo- ceMecTp
sxay 1KT u 2KT
pa Hell ceMecTpa
BrinonHeHue v 3aiunTa UHAWBULY-
e 7 8 8 23
anbHBIX 3aJaHUM
KoHTponbHbIe paboTs 10 10 20
OTyeThl 10 NPaKTUIECKUM 3aHATHAM 5 5 5 15
KOMIIOHEHT CBOEBPEMEHHOCTH 2 2 2 6
IMocemenue 3ausThit 2 2 2 6
HTOro Makcumym 3a nepuon: 26 17 27 70
Caaua sk3amMeHa (MaKCUMYM) 30
Hapacraromum ntorom 26 43 70 100
8




Tabauna 11.2. BauibHble 0UEHKH JJIsI 3JIEMEHTOB KOHTPOJIs (8 cemecTp)

MaxkcumasbHbIi . MakcumanbHbIN
MaxkcumMasnbHbI
DJIEMEHTBI 6an1 Ha 1-y10 KT 0asu1 3a nepuon Me- | Beero 3a
4eOHOM JesATeIbHOCTH € HaYyaJj1a cemMecT- 0az 3a nepuon me- #kay 2KT u Ha ko- cemecTp
y aay 1KT u 2KT
pa Hell cemecTpa
ITocewienue 3ansatuit KPC 2 2 2 6
Ilonyyenuve 3aganus Ha KI1 4 4
[Ton6op 1 aHanu3 JuTEPaTyps! 12 12
BrinonHenue pacueTon 9 9 18
Beinonuenue rpadmyeckux pabot 6 6 12
Odopmnenne 13 12 12
KoMMOHEHT CBOEBpEMEHHOCTH 2 2 2 6
HToro makcumym 3a nepuon: 20 19 31 70
3amura KII (Makcumym) 30
Hapacrawwum utorom 20 39 70 100

Tabmuua 11.2. Tlepecder 6a//I0B B OLIEHKH 32 KOHTPOJIbHbIE TOUKH

baniel Ha 1aTy KOHTPOJILHOW TOYKH Ounenka
2 90 % oT MakcUMaJIbHOW CyMMbl 6aioB Ha gaty KT 5
Ot 70% 10 89% OT MakcUMalIbHOW CyMMBbI 6asiioB Ha naty KT 4
Ot 60% 10 69% 0T MakCUMaNbHOI CyMMbI 621108 Ha naty KT 3
< 60 % oT MakcumanbHOU CyMMbI 6anios Ha naty KT 2

Tabmuua 11.3. Tlepecyer cyMmbl 6a/110B B TPAXMIHOHHYIO H MEKIYHAPOIHYIO OIICHKY

Utorosasi cymma 6ansioB, y4uTHIBAET yCIEIIHO .
Ouenka (I'OC) G BiMER Ouenka (ECTS)
5 (otn4HO) (3auUTEHO) 90 — 100 A (0Tnn4HO)
85-89 B (o4ens xopoiio)
4 (xopomn) 75 _ 84 C (xopolio)
(3auTeHo) 7074
= D (ynoBJi€TBOPUTENBLHO)
3 (YOOBJIETBOPHUTEILHO) 65— 69
(3auTeHo) 60 — 64 E (nocpencteenHo)
2
2 (HeynoBIETBOpHTENL HO), Huxe 60 6amios F (HeyOBNETBOPHUTENLHO)
(He 3a4TeHO)

BOIIpOCbI AJIs MOATOTOBKH K 3K3aMEHY:

DU3UKO-XMMHYECKHUE MPOLIECCHl OUMCTKH TOBEPXHOCTH MOIOMXKEK.

V1081 NOMy4YeHHS MOHOKPUCTAJUTMUECKHX TIEHOK.

Mexanu3m pocTa U KMHETHKA OKUCIIEHHS] KDEMHMS.

Du3ryecKUe OCHOBBI IPoLIecca TEPMUUECKO audby3Hu.

TexHnonorus snuTakCHaNbHOrO HAPAIMBAHKUS TJIEHOK U 060pYIOBaHME.

TexHonorus usrorosnenust AU Y3MOHHBIX SIEMEHTOR

TexHonoruyeckuii npouecc usrotoesnenus Gunonspubix UMC no 3MUTaKCHAIbHO-TJIaHAPHOM
TEXHOJIOTHH

Texnonoruueckuii npouecc nsrorosnenus MJIIT UC Ha KOMIUIEMEHTAPHBIX TPAH3UCTOPAx
Texnonorus nsrorosnenns Gunonsproit UMC 1o nonunnasapHol TeXHOIOr|H

10. Bei60op MeTOz1a MONTyHeH s PUCYHKA MHTErPabHBIX MHKPOCXEM

11. TexHonorus MeTaIIu3aLum MOJTIYNIPOBOAHUKOBBIX UMC

12. XHUMHYECKOE OCAXKIIEHHE 13 ra30BOi (asbl.

Bl Al

\0 0
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12. YAEBHO-METOJUYECKOE 1 HHOOPMALIMOHHOE OBECHEYEHUE JMC-
HUIIJINHbBI

12.1 OcHoBHas 1uTEpaTypa
12.1.1. Cmupnosa K.H. IIpouecchl MUKpO- M HaHOTEXHONOrMH. YuebHoe nocobue — Tomck: TYCVYP,
2012. - 183 c. - [ameKTpoHHBIH pecype] .- anpec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.1.2. Nanununa T.M., Karape#t B.A., Anunmenko E.B. TexHonorus KpeMHHEBON HaHOJJIEKTPOHU-
ku: YueOHoe nocobue. — Tomek: B-Criekrp, 2011. — 263 c. - [37eKTpOHHBIH pecypc] .- aapec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.1.3. K.M.CmupHopa. Ilpoueccsl MUKpPO- M HaHOTexHONOruM. YueGHoe mocobue — Tomck: TYCYP,
2007. - 183 c. (51 3k3.)

12.2 TomoHuTEIbHAS JIATEPATYPA
12.2.1. Nanununa T.M., Yucroenosa M.A.OGopynoBanue [Isi CO3MaHUS U UCCIEA0BAHUS CBOMCTE O6BEK-
TOB HaHO3JIEKTPOHUKH : YuebHoe nocobue / TOMCKHMI rocyAapcTBEHHbIH YHHBEPCUTET CHCTEM YOPaBJICHUS U
panrosnekTpoHuku. — Tomcek : 2010. — 100 c. : un. - [31eKTpoHHbIH pecypc] .- aapec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231

12.2.2. TIpouecchl MMKPO- 1 HAHOTEXHOJIOTHH : yueGHOe nocobue ais By30B / T. . lanunuua [u ap.] ;
®DenepanbHOe areHTCTBO MO 00pasoBaHuio, TOMCKUI rOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPaBJIEHUS U
panuosnekTpoHuky. - Tomek: TYCVYP, 2005. - 316 c. : un., Tabn. - bubmuorp.: c. 310-313. - ISBN 5-86889-
244-5 (103 3k3.)

12.2.3. T.W.annnuna, K.M.Cmupuosa, B.A Wmownn, A.A.Benuuko. [Ipoueccs MHKPO- U HaHOTEXHO-
JIOTUH. - Tomck: TYCVYP, 2005. - 306 c. [anexTpoHHbIi pecypc].- ajapec:
http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

12.2.4. Mukpos/ieKTpoHuka: OU3HUECKHE U TEXHONOTMYECKHE OCHOBbI, HANIEXKHOCTh: YueOHOe nocobue
ast By30B / U. E. Edumos, U. A. Kosbips, 10. Y. Top6yHos. - 2-e u3n., nepepab. u gon. - M.: Beiciias mxona,
1986. - 464 c. (52 3k3.)

12.2.5. TexHonornus MHKpO3NEKTPOHHBIX ycTpoiicTs: Crpasounuk / 3. F0. Totpa. - M.: Paguo u CBSI3b,
1991. - 528 c. - ISBN 5-256-00699-1. (45 3k3.)

12.3 YueGHo-MeToqnuecKkne NOCOOHS H MPOrPAMMHOE 0GeCIeYeHHE

12.3.1. Ilpouecchl MUKPO- U HaHOTEXHOJIOTHH : yueOHO-METOAMYECKOE MOCOOUe 10 ayIUTOPHBIM Mpak-
THYECKHUM 3aHATHUIM U CAaMOCTOATENBHOHM paboTe AN CTYIAEHTOB crieLuaibHocTH 210104 "MUKpPO3JIEKTPOHUKA
¥ TBepAoTeNbHas dnekTpoHnka” / K. Y. CmupHoBa ; DenepaibHOe areHTCTBO N0 06pa3oBaHuio, TOMCKUI rocy-
AapCTBEHHbIH YHUBEPCUTET CHCTEM YNPaBIEHUs M PaaHOdIeKTPOHUKH, Kadenpa dusmueckoi 31eKTpOHUKH. -
Tomck : TYCVYP, 2007. - 53 c. (47 3x3.)

12.3.2. Ilpouecchl MUKPO- ¥ HAHOTEXHOJIOTHH : Y4e6HO-METOAUUECKOE MOCOOHE 110 BBITIOTHEHHIO Kypco-
BOrO NMpOEKTa Ans CTyAeHTOoB cneuuansHoctd 210104 "MukposnekTpoHuka u TBEPAOTEJIbHAS 3NEKTPOHUKA" /
K. W. CvmupHoga ; ®enepaibHOE areHTCTBO Mo 06pa3oBanuio, ToMCKHi rOCyAapCTBEHHBIM YHUBEPCUTET CHC-

TeM yNpaBJIEHHs U paauodIeKTPOHUKH, Kadenpa pusnueckoit anekrponuku. - Tomck : TYCVYP, 2007. - 21 c.
(30 3k3.)

12.4 basbl naHHBIX, HHGOPMANHOHHO-CIPABOYHbIE H OUCKOBbIE CHCTEMbI

13. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHUE JUCIHUATLIAHBI

Jlns peanusaluyu nporpamMMel yueGHOM AMCLMILTHHBI TPeGyeTCs ayAMTOpHS, OCHAIIEHHAS MYJIbTUMEIHM-
HBIM IPOEKTOPOM.

10
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MpunoxxeHue Kk paboueit nporpamme
®depnepanbHoe rocyaapcTeeHHoe GloaKeTHOE 06pa3oBaTeibHOE yupexaeHue
BbICLLIEro obpasoBaHus

«TOMCKWI TOCYOAPCTBEHHbI YHUBEPCUTET CUCTEM YMPABJIEHUA U
PALIMO3SNNEKTPOHNKU» (TYCYP)

YTBEPKHAAIO
Hpopelé}rpp no y4eGHoii pabore

L.;f,u_" N EA M. E. TposaH
« 27 » Z % 2016 .

®OH/[ OLLEHOYHbIX CPE/ICTB 110 YYEGHOU ANCLMIT/IMHE

Mpoueccbl MUKpPO- U HAaHOTEXHOJ/ZIOTUU

YpoBeHb OCHOBHOI1 06pa3oBaTe/ibHoMi NPorpaMmmbi 6akanaspuar
Hanpasnenue(a) noarorosku (cneumanbHocTb)

28.03.01 HaHOTEXHONOrUM U MUKPOCUCTEMHAS TEXHUKA

Npodunb(n) HaHOTEXHONOrMM B SAEKTPOHUKE U MUKDOCUCTEMHOMN TEXHMKE

®opma obyyeHua oyHas

dakynbrer 3N1IEKTPOHHOMU TexHuKu (PIT)
Kadeppa dusuyeckoii anektTpoHuku (d3)
Kypc 4 Cemectp 7, 8

YuebHbiii nnaH Habopa 2014, 2015 rr.

(4

3auer cemecrtp And. 3auer __8 cemectp

3K3ameH 7 cemecrtp

Paspaborauk: nonent xademper @D YncToenopa VL.A.

TomckK 2016
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1 Bgenenue

®onn onenounsix cpeacts (POC) sBisgercs NPHIOKEHHEM K pabodeil mporpamme

JUCHHUITITHHBI ((HpOIICCCI:I MHKpPO- ¥ HAHOTCXHOJIOTHUU» U NPEACTaBIIACT coboit COBOKYIIHOCTH

KOHTPONBHO-U3MEPUTENBHBIX MaTepHanoB (TUIOBEIE 3a1aqd (3alaHis), KOHTPONLHEIE paboTsl,

TECTBI H ﬂp) W METOIOB MX HCIOJB30BaHUS, NPEIHA3HAYCHHBIX U1 H3MCDPCHUA YPOBHA

JOCTHOIKEHUS CTYICHTOM YCTaHOBJICHHBIX PE3YJIETATOB 06yqu1m.

®OC no mucunmmimbe «IIpormeccsl MHUKPO- M HAHOTCXHOJOTHM» MCIONB3YETCS IIPU

MIPOBEACHHUH TEKYIIECTO KOHTPOILA YCIICBAaCMOCTH ¥ HpOMe}I(yTO‘IHOﬁ arrecTranuy CTyYICHTOB.

HCpC‘-ICHB 3aKpEMIJICHHBIX 3a JII/ICHI/IHJII/IHOP'I «Hpoueccm MHKpPO- H HaHOTEXHOJIOTHH
4

KOMIIETEHLMH MpHBeeH B Tabmuue 1.

Ta6muua 1 — [lepedens 3aKpeniieHHbIX 32 THCHUILTHHOH KOMIIeTeHIIH

Kon

(I)OpMyJII/IPOBKa KOMIIETCHIINH

Otansl GopMHUPOBAHHS

KOMIIETCHIITNHA

ITK-8

TOTOBHOCTh HCIIONIB30BaTh 0Oa30BEHIC
TEXHOJIOTHIECKHE
obopynoBaHue,
IIPOM3BOLICTBE

IIPOIECCHI u
IPpUMEHSIEMBIC B
MarcpuajioB,
KOMIIOHCHTOB HaHO- u

MPIKpOCHCTGMHOfI TEXHUKH

JlomkeH 3HaTh QU3NKO-XUMHUECKUE U
TEXHOJIOTHYECKHE OCHOBEI IIPOIIECCOB
IPOU3BONICTBA U3AEIUHA MUKPO- I
HaHO3JIEKTPOHHUKH, THIIOBBIE
TEXHOJIOrHYeCKHe IPOIECCH UX
HU3TOTOBJICHHS;

JlomxeH 3HaTh IPUHIIKAIIBI
opranu3anuy 0a3oBBIX
TEXHOJIOTHICCKUX ITPOLIECCOB
CO3/1aHus KOMIIOHEHTOB MHUKpPO- 1
HAHOCHCTEMHON TEXHWKH;

JlomKeH yMeThb BEIOMpATh
ONITHMAJIbHEIE TEXHOJIOTHYECKUE
IIPOIIECCH], MX MOCIEI0BATENEHOCTH 1
KOHTPOJIbHO-U3MEPUTETIHHBIE
oIepanyy 1isi IPOU3BONCTBA H3AEIUH
SIEKTPOHHOM TEXHUKU;

JloJKeH BIAfETh HaBBIKaMHU
peanu3alyy COBPEMEHHBIX cII0co0oB
HAaHECEHH, YIAJIEHUI 1
MOIH(UIEPOBAHHS MaTePHUaIOB IPH
CO3MIAHUY JIEMEHTHOH 0a3bl MUKpPO- U
HaHOCHCTEM

IICK-2

TOTOBHOCTBIO K TIPUMEHECHHUIO

COBPEMEHHBIX TEXHOJIOTUYECKUX
OPOLECCOB M TEXHOIOIHYECKOro
obopynoBaHMs Ha dTamax pa3paboTKH
¥ TPOW3BOACTBA M3MCIUH MHKDO- U

HAHOSJEKTPOHUKH, TBEPHOTEIBHOM

JlomKeH 3HaTh COBPEMEHHBIE
TEXHOJIOTHIECKHUE IIPOLECCH] X
060pynoBaHNE, HCIIONB3YEMBIE Ha
sTamax paspaboTKU M IIPOM3BOACTBA
H3MENUH MUKPOIJIEKTPOHUKH U
TBEPIOTENBHOH 3JIEKTPOHMKH.
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JNEKTPOHUKA W MHKPOCHCTeMHOH | JloikeH yMeTh 000CHOBATH BBIOOD
TEXHUKH IponeCcCOB U METOA0B OJIsI
JOCTHXKEHHUS II0CTaBICHHON
TEXHOJIOTHYECKOM IIETTH.

JlomkeH BIaseTh HaBBIKAME BBIOOpA U
IIPEMEHEHUs] OCHOBHBIX ONepanuit
TEXHOJIOTMH CO3[IaHUs U3eTui
MHKPO- ¥ HaHO3JIEKTPOHUKH,
TBEPAOTENBHOM JNIEKTPOHUKA U
MHUKPOCHCTEMHON TEXHUKH

2 Peanmzanusa xoMmnereHmi
1 Komnerennus ITK-8

IIK-8: roToBHOCTH MCHIOJIB30BATh 0a30BbIe TEXHOJOTHYECKHE npouecchl M
00opynoBaHue, NpHMEHsieMble B IPOH3BOJCTBE MaTepHajioB, KOMIIOHEHTOB HAaHO- 'H
MHKPOCHCTEMHOM TeXHHKH

Hns  GopMHpOBaHMA KOMIIETCHIMH HEOOXOMMMO OCYIECTBHTH pPSO 3TamoB. OTambl
GopMHEpPOBaHHS KOMIETEHIMH, NPEMEHAEMBIE UL 3TOTO BHILI 3aHATHH U HCTIONIb3YEMEIE
CpEICTBa OLICHMBAHU IPEACTaBIEHEI B TabmuIle 2.

Tabmana 2—- Jranet GopMUPOBAHHS KOMIIETEHIHHA H HCII0Ib3yeMbIe CPENCTBA OLEHABAHMS

1. Cocrar 3HaTH Ymetnb Baapers
3HaeT Qu3uKo- YMmeeT BbIOUpaTh Brnaneer HaBBIKaMu
XHUMHYECKHE U ONTHMAaJIEHBIE peanuzanuu
TEXHOJIOTHYECKHE TEXHOJIOTHYECKUE COBPEMEHHBIX
OCHOBBI IIPOIIECCOB IIPOIIECCHI, UX crnoco6oB
IIPOM3BOJICTBA IIOCIIEIOBATENBHOCTH | HAHECEHH,
H3JIENINH MUKPO- U M KOHTPOJIBHO- YAAICHUS U
HaHO3JIEKTPOHUKH, HM3MEpPUTENBHEIE MOIUGUIIIPOBAHS
THUIIOBbIE OIepaluy as MarepHaioB IIpH
TEXHOJIOIMYECKHE IIPOM3BOJCTBA CO3aHuU

Conep:xanne IIPOIIECCHI X U3MIENINM SIEKTPOHHON | SNEMEHTHOM Oa3bl

3TANOB H3TOTOBIICHUS; TEXHUKU MHKpPO- U
IIPUHITUITEI HAaHOCHCTEM
OpraHu3aIuu
0a30BBIX
TEXHOJIOTHYECKUX
IIPOIECCOB CO3TAHHUS
KOMIIOHEHTOB
MHKpPO- H
HaHOCHCTEMHOMH
TEXHUKU

Burst sangrnt o Jlexuun; e [lpaxTtuyeckue e JIpakTmyeckue

e [IpakTudeckue 3aHSATHUS; 3aHITHS;
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SaHATHUA, Camocrositensras | o Kypcogoit npoexr
Wanusunyansusie pabota cTyneHToB;
3a1aHUL, Bemonuenne
I'pynmossie JIOMAIITHETO
KOHCYJIETaIlK HHIUBUIYaTHHOTO
3a/laHus
Odopmnenue u
KonTpomsuse 3aImmrTa
paboTEr; HHIMBHIYaTBEHOTO
. e 3amura
Brmonuernune 3a/1aHu;
IPaKTHYECKUX
T JIOMAIITHETO KonTponsurie P o
CII0Ib3yeMbIe 3aIaHwmiH
HHJIUBUIYaTIbHOD paboTsr; ’
cpeacrBa . e 3amwra
o 0 3aJaHHuS; Brmonuenue
TeHABAHHS KypCOBOTO
/ Bemonuenue IIPaKTHYECKUX
. IIPOEKTa;
IPaKTUYECKUX 3alaHMi; 5
- e Dk3amen
3allaHui; Koucnexr
OK3aMeH CaMOCTOSATENBHOM
paboThI

O6mue XapakTepUCTHKH IOKa3aTene u

dTanax IMpHUBEIEHEI B Tabuie 3.

KPHTEPUEB OLCHHUBAHUSA KOMIICTCHIIMH HA BCEX

Tabmuua 3 — O6mue XapaKTepUuCTHKH OKa3aTeeil 1 KPHTEpPHEB OLl€HUBAHUSA
KOMIIETEHIIUH 10 3TanaM

IMoxazarenu u

3Hath Ymern Bnaners
KPHTEepPHH
Ob6nanaer
Al Obnagaer nuamna-
baxTHIeCKIMU U
. 30HOM IIPAKTHYECKUX Kontpomupyer
O1anuno (BhICOKHIA BEIaHI/ISIMI/I B YRMEEH TPEOTEnEX paboTy, npoBonuT
Mperenax wsvaaemos | LT PASBHTHS TBOD- OIICHKY,
ypoBe) peR 6 ch YECKUX pEIIeHUH, COBEPIIEHCTBYET
obnactu N
e TDAHE abcTparupoBaHus JEACTBUS pabOTHI
[IOHUMaHUEM
Fparii npobnem
IIPUMEHUMOCTH
Ob6nanaer Beper
3 JUara3oHoM OTBETCTBEHHOCTH 32
HaeT (PaKThI
¢ ’ IIPaKTUYECKUX 3aBEpLICHUE 3a/1a4 B

IIPUHIIAIIBI,

Xopomo (6a30BbIit IpOTeTEE, oBmEE YMEHHH, TpeOyeMbIX I/ICCJIGIIO]%&HI/II/I,
YPOBEHB) SR JUISL pETIIeHUS IIpUcIocadiuBaeT
. OTIpeIeIEHHBIX CBOE ITOBEICHHE K
BRSO SR npoOieM B obacTu o6CTOSATENBCTBAM B
HCCIIEeIOBAaHUS pelIeHn: npodiem

Ob6nanaer
YHOBHETBOPHTeijHO e — OCHOBHBIMH Pabotaet npu
(moporoBwIit JS———— YMEHUSIMH, IPSIMOM
YPOBEHB) TpeOyeMBIMHU 1S HabmoneHuu
BBITTOTHECHHS
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IIPOCTHIX 3a1a4d

@opMynIMpoBKa IOKa3aTeled ¥ KPUTEPHEB OLCHMBAHHUS JaHHOW KOMIIETEHIWH

IpuBeAeHa B Tabmue 4.

Ta6m1ua 4 — Tloxazarenu u KPpUTEPpHHA OLICHUBAHNA KOMIIETCHIIHMHM Ha 3Talax

Hoxazarenn u

3HarTe Ymers Baangers
KpUTepuu
3Haem Qu3uxo- ymeem c800600HO
MEXHON02UYECK paspabomamp énaoeem
ue OCHOBbL MEeXHON02UYeCKULL HaBBIKaMU
npoyeccos npoyecc 0ns peanuzayuu
npou3eoocmea U320MOGIeHUs COBpEeMEHHBIX
uzoenuti u30enus MuKpo- u cnoco6os
MUKPO- U HAHO3NIEKMPOHUKU HaHeceHUs,
HAHO3LEKMPOH ; yoanenus u
UKU; ymeem MOOuguyuposan
3Haem obocHosamy UL MAMEPUano8
munogule 1310%0) ) npu co30anuu
MeXHON02UYeCK nocned08amenbHo NeMEHMHO
ue npoyeccul, cmu 6a3vl MUKpO- U
" UCNONb3YeMble MEXHON02UHECKUX HaHocucmem
OtaugHo (BuICOKHIA . -
8 CO8peMeHHOU onepayuii;
YPOBeHb)
MUKPO- U ymeem
HAHO3NIeKMPOH obocHosamyb
uxe 8v100p
3Haem ONMUMANLHBIX
NPUHYUNDLL MEXHON02UYLEeCKUX
opzanusayuu DedACUMOB U
6az06vbix OYeHUumb ux
MEXHON0ZUYECK BNUAHUE HA
Ux npoyeccos BbIX0OHbBIE
C030aHUsA napamempol
KOMNOHEHMO8 MUKpO- U #
MUKpO- U HaHOCMPYKmMypbl
HAHOCUCMEMHO
Ul MEeXHUKU
3Haem QuU3UKo- ymeem énaoeem
MEXHON02UYeCK paspabomamp HagvIKamu
ue 0OCHOBbL MEeXHON02UYEeCKULL peanusayuu
npoyeccos npoyecc 01 COBpeMEHHbIX
Xopomo (0a3oBbIi npou3eo0cmea U320MOBNIeHUS cnoco6o6
YPOBEHB) usoenuil U30enus MUKpo- u HaHeceHUs,
MUKPO- U HAHO31eKMPOHUKYU yoanenus u
HAHO3NIeKMPOH ; MOOuUpuyuposar
UKY, Ymeem us Mmamepuanos
3Haem 6azo6vle obocHosamp npu cO30aHUY
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MexXHOoN02UYeCK
ue npoyeccuwi,
Ucnonv3yemole
8 CO8peMEeHHOU
MUKpO- U
HAHO3EKMPOH
uKe

3Haem
NPUHYUNDL
op2anuzayuy
bazoewix
MexXHOoN02UYeCK
Ux npoyeccos
Cc030aHUs
KOMNOHEHMO8
MUKDPO- U
HAHOCUCINEMHO
U MexXHUKY

8v160p
NOCNe008amMeNbHO
cmu
MEXHON02UYECKUX
onepayu

3/leMEHMHOU
basvl MUKpo- u
Hanocucmem

YoBJ1€TBOPHTEJIHHO
(moporoBnIii ypoBeHb)

onucvleaem
@u3suxo-
MEXHONL02UYeCK
Ue OCHOBbL
npoyeccos
npouseoocmea
usoenui
MUKPO- U
HAHO31eKMPOH
UKU;

umeem
npeocmasneny
eo
MexXHON02UYecK
ux npoyeccax,

" UCnoJib3yemovle

MbIX 8
COBpEMEHHOU
MUKPO- U
HAHO3JLEKMPOH
uke;
O3HAKOMJLEH C
NpUHYUNamu
ope2anuzayuu
bazosvix
mexHono2u4ecK
Ux npoyeccos
CcO30aHUSA
KOMVNOHEHMO8
MUKDO- U
HAHOCUCTNEMHO
Ul mexHuKuy

ymeem
paspabomamse
MexXHON02UYECKUL
npoyecc On
U320MOGNeHUs.
u30enus MuKpo- u
HAHO31eKMPOHUKU

’

cnocoben
evibpamy cnocob
HaHeceHus,
yoaneHus u
MOOughuyuposan
UL MAMEPUAN08
npu CO30aHUuU
9N1eMEHMHOU
ba3vl MUKpo- u
HaHnocucmem
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2 Komnerenmusa IICK-2

IICK-2: roToBHOCTBIO K INPHUMEHECHHUI0O COBPEMEHHBIX TEXHOJOTHYECCKHX IIPOIECCOB

H TEXHOJOIH4e€CKOoro OGOPYHOBaHI/IH Ha JTamax paspaﬁoﬂcn U HIpoM3BOACTBA H3aeJIui

MHKPO- 1 HAHO3JIEKTPOHHKH, TBepL[OTeJleOﬁ SNECKTPOHUKH A MHKpOCHCTEMHOf;I TCXHHKH

Jlns GopMHEpOBaHMSA KOMIICTCHIIMH HEOOXOOMMO OCYLIECTBUTH pSJ 3TAIlOB. OTaIlbl

(bOpMI/IpOBaHI/ISI KOMIICTEHIIUY, NPHMCHACMBIC 1 3TOrO0 BHIBI 3aHATHH U HCIIOJIB3YEMBIC

CpEZCTBA OLICHUBAHUS IIPEICTABIICHEI B TAOMHIIE 5.

Tabmaua 5— Iransl GopMHUPOBAHHS KOMIETEHUMH M HCHOJIb3yeMbIe CPEICTBA OleHUBAHUS

2. Cocras 3HaTh Ymerns Bnapers
3HacT COBPEMEHHBIE | YMeer Brnaneet maBbIKaMu
TEXHOJIOTHYECKHE apryMeHTHPOBaHO BEIOOpa U
IIPOIECCHI U BEIOMpATh IPOLIECCH U | MPUMEHEHHUS
o0opynoBaHue, METOJIBI ITOJTyYEHHUS OCHOBHBIX Onepanuit
HCIIONIb3yEeMEBIEe Ha KOMIIOHEHTOB MUKPO- | TEXHOJOTHUH

Copep:xanne .

i STanax paspabOTKU ¥ | ¥ HAHOIIEKTPOHUKH CO3aHMs H3NeIui
IIPOM3BOICTBA JUTSL TOCTHYKEHUS MHKPO3JIEKTPOHUKH,
H3AEINNI IIOCTaBJIIEHHON TBEPHAOTEILHON
MHKDPOIIEKTPOHUKHI TEXHOJIOTHYECKOH SNIEKTPOHUKU U
U TBEPIOTEIBHOU LEIH MHUKPOCHCTEMHOH
JNIEKTPOHUKH TEXHUKU

e Jlpaxtuueckue
o Jlexmuu;
3aHATHS;
e [lpaktuyeckue
. e CamocrosTensHas
3aHATHS; e [IpakTuyeckue

Bunr 3ausaruit

e lHnuBHAyaNbHEIE
3a]IaHus;

e Ipynmossie
KOHCYJETaIHH

paboTa CTYIeHTOB;

e Brmonnenue
JIOMAIITHETO
WHIWBUIYaITBHOTO
3aaHus

3aHATHUS;

e Kypcogoii mpoexT

Hcnonn3yembie
cpencrea
OIleHHBAHUS

e KouTponbHas
pabora;

e BrmomHeHue
JIOMAIITHETO
3aIaHu;

e BrmonHeHne
MIPaKTUYECKUX
3aJIaHUH;

e DK3aMeH

e Odopmienne u
3aIuTa
WHIUBUIYIBHOTO
3aJaHus;

e KonTponbHEBIE
paboTsr;

e BrmonHeHue
MPaKTHYECKUX
3aaHui;

e KoHcmekr
CaMOCTOATEIbHOM
paboThI

e 3amuTa

MIPaKTUYECKHX
3a1aHuH;

e 3ammTa

KypCOBOTO
IIpOEKTa,

e DK3aMeH

OObmume xapakTepHCTHKY IOKa3aTellell i KPUTEPHEB OIEHMBAHMSA KOMIICTCHIHH Ha BCEX

JTanax IpUBEACHBI B TA0NHIE 6.
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Tabanua 6 — Ogmue XapaKTepHCTUKH NOKa3aTes el H KPHTEPHEB ONeHHBAHMS
KOMIIETEHIIUH 110 3Tanam

IMoxazarenn u

3HaThL

KpHTepHH Ymers Baaners
Ob6namaer 06
baxTHueckuMu 1 TallacT uana-
TEOPETHYECKHMH il Konrponmpyer
Oramgno (BICOKHI SHAHWSIMH B YMCHHH, TpeOyeMbIx pabory, npoBoswT
YPOEeHS) mpefienax usydaemoit | oo PaBUTHS TBOD- OIICHKY,
obnacTu ¢ HIECKHX PCIICHHMH, COBEPIIEHCTBYET
TIOHHMAaHMEM TPaHHUIL abCcTparupoBaHus JIEUCTBUS paboThI
pobaem
IIPAMEHMMOCTH
4
Obnanaer Beper
3maeT axTh AMaTIa30HOM OTBETCTBEHHOCTH 32
’ IIPAKTHYECKHX 3aBepIIEHNE 3324 B

Xopomo (6a30BbIi

IIPUHITUIIB],

€HMM, TpeOyeMBIX
YpoBonR) IIpOLECCH, obITHe yM i > ]I-Jue Y I/ICCJ‘IClIO]%aHI/IH>
eIIeHUs )54
IIOHATHSA B Ipeeax 0?'1 ep . TIPHCIIOCADIBACT
(s JICHHBIX CBOE IIOB
H3ydaemoit obmactu pell OECIICHES K
mpobieM B obaacTu 0OCTOsSTENBCTBAM B
HCCIIIOBAHMS PELIeHUH IpobaeM
Obnanaer
OCHOBHBIMH
YaoBJeTBOpHUTENLHO Paboraer npu
- Obnanaer 6a30BEIMU YMEHUSMH,
(moporoBuwIii IIPSIMOM
OOIIMMH 3HAHUAMHU TpeOyeMBIMH ISt
YPOBEHb) HaOrOneHUH
BBIIIOJTHEHUS
IIPOCTHIX 33434
DOopMynUpOBKa TOKa3aTelell X KPUTEPHEB OICHUBAHMSA JAHHONW KOMIETEHIHH

npHuBeneHa B Tabmue 7.

Taﬁ.lmua 7 — IlokaszaTenu u KPHUTEPHHU OLICHHBAHHA KOMIIETEHIIHH HA 3Tanax

Ilokazarenu u
3uaTh Ymerhb Bnapers
KpHUTepHA
® 3Hgem ® OemoOHCmpupyem |e enadeem
cospemenHbvie bazosvie Memooamu Ons
mexHono2uYecKue UHDICEHEePHbLe peuierus
npoyeccul U 3HAHUA U MeXHON02UYeCK
obopyoosanue, NOHUMAHUE uUx 3a0a4
oS cp— ucnonv3yemvie Ha HAYYHBIX MUKDPO- U
smanax NPUHYUNOS, HAHO31eKMPOH
Yposenr) paspabomxu u Jledcaujux 6 UKU;
npou3eo0cmea ocHoge ®  c800O00HO
uzoenuil MEXHON02UYeCKU gnaoeem
MUKPOINLEKMPOHUK X npoyeccos HasvIKaMU
uu MUKPO- U evibopa u
meepoomenvbHoOl HAHO3NeKMPOHUK
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ANEKMPOHUKU u, npumerenUs
nonumaem MUKDPOCUCTNEMHO OCHOBHbBIX
obnacmu Ul MexXHUKU, onepayuii
KOHKPEMHO20 obradaem MexXHOn02uu
npuMeHeHus ouanazonom co30aHU
MEXHONOZUYECKUX NPAKMUYECKUX MUKPO- U
npoyeccos u YMeHuUl, HAHOCMPYKMYP
0bopyooeans mpebyemvix O
CpasHenus u
évibopa
MexXHON02UYeCKU
X npoyeccos u
Memooog 0ns
oocmudicenus,
NOCMAGNeHHO
yenu
ymeem
0bvsaCHUmMb U
UHmMepnpemupos
amw NONy4eHHble
uccnedosamense
Kue U Onvlmuule
MEeXHON02UYeCKY
e pesynbmamol
3Haem yMmeem enaoeem
cospemenHvie gvibupams HABbIKAMU
MmexHoN02UYecKue MEXHON02UYeCKO evibopa u
npoyeccul u e obopyoosanue NPUMEHEHUS.
obopyoosanue, U Memoo OCHOBHBIX
UCnONb3Yemble Ha nony4exus Ons onepayutl
Xopomo (6a30BbIii amanax KOHKDEMHO20 MEXHON02UU
YPOBEHB) paspabomxu u NpUMeHeHUs. co30anus
npoussoocmea MUKPO- U
usoenuti HAHOCMPYKMYp
MUKDOINIEKMPOHUK
uu
meepoomenvHol 4
ANEKMPOHUKY
umeem ymeem peuiamso umeem HABLIKU
npeocmasnenue npocmule 3a0ayu 8v160pa u
06 ocHo6HbIX no evibopy npuUMeHeHus
MeXHON02UYeCKUX npoyeccos u OCHOBHbILX
VioBIeTROpHTE BHO npoyeccax u Memoooe onepayuil
(MOpOToBEIi yposens) 0bopydosanuu Ons nony4enus MexHono2uu
cos0anus KOMNOHEHMO8 co30anus
NEKMPOHHOTU MUKDO- U MUKPO- U
KOMNOHEHMHOT HAHO3LeKMPOHUK HAHOCMPYKMYp
baswel u
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3 Tunospbie KOHTPOJIbHBbIC 3aJaHHUs1

JIJ'ISI peajiu3alud BBIICIICPEUNCIICHHBIX 3a1a4d o6yquH51 HCIIONIB3YIOTCA CIEoyronue

Marepualibl: KOHTPOJBHBIC pa60TI>I, HHIUBUIYATIbHBIC 3alaHHA, IPAKTHYCCKUE 3aJaHusd,
OK3aMCH.

TUIIOBEIE KOHTPOJBHBIE 3aJaH¥sl WM WHBIE MaTepuanbl, HEOOXONWMEBIE IS OLEHKH
3HAaHWH, YMEHHi, HABBIKOB ¥ (WJIH) OIIBITa JAEATEIPHOCTH, XapaKTEPU3YIOLIMX JTarlbl
bopMupOBaHHUs KOMIICTEHIUH B IIPOIIECCE OCBOEHHS 00pa30BaTEILHOM NPOrPAMMEL, B COCTaBe!

3.1 KonrpoabHbie padoThI:

Tema xoHTpombHOM paborel Ne 1: OHU3HKO-XMMHYECKHE OCHOBBI  IIPOIECCOB
nepepacnpeneeHNs BEMECTBA.

1

Tema xoHTpombHOM paboTer No 2: DU3HKO-XMMHYECKME OCHOBBI SIUTAKCHATBHBIX
IIPOIIECCOB, IPOLIECCOB OKUCIIEHHU.
3.2 BolnoJiHeHne JOMAITHUX HHAUBHIYAJbHBIX 3a{aHHM:

Tema nnmuBuayansHoro 3ananusg Ne 1 — Jluddy3us npumeced B KpEMHHUH.
TeMa MHIUBHIYATHHOTO 3a0aHusI No 2 — DIUTaKCHs IIJIEHOK KPEMHHS.

Tema unpuBuayansHoro 3amanus Ne 3 — [Ipomecc H3rOTOBNIEHHS IIOIYNPOBOIHUKOBBIX
MC.
3.3 TempbI IPAKTHYECKUX 3AHATHH:
1). IomoxKu moxynpoBogHEKOBEX YIMC. MapkupoBKa i apaMeTphbl HOomoxkeK. CTpyKTypsl
9JIEMEHTOB
2). Pacuer pexumoB nuddysun u npoduiel JTerupoBaHus
3). Pacuer TOYHOCTH M3TOTOBIEHMA TUPPY3HOHHBIX HIEMEHTOB
4). PacueT pexxuMOB ra3oasHolt SIATAKCHH U IPOdHIICH aBTONErHPOBaHH
5). PacdeT pexuMOB MOJIEKYIISPHO-IYYeBOU SIUTAKCHH
6). PacueT pexuMOB OKHCIICHUS
7). Jlutorpadus B TEXHOIOTHH MUKPO- ¥ HAHOIIIEKTPOHHKE
8). PacueT TeXHOIOTHYECKHX PEXUMOB it co3nanus n3omsiuy MMC
9). Pa3paboTKa THIIOBBIX TEXHOJOTHYECKHUX NPOLIECCOB H3TOTOBIEHHS MONYIIPOBOIHIKOBBIX
nputbopos u IMC
10). OCHOBEI HAHOTEXHOJIOTUH
3.4 Tempbl JJIsi CAMOCTOATEIHHOH Pa0OTHI
1). MeTomBI OCaXKAEHIS M3 XKUIKOH (ashl: KUAKO(A3HAsS STUTAKCHS, SNIEKTPOXUMUHIECKOE
OCaXKIIEHHE CIIOEB, HAHECEHHE MOHO- ¥ MYIIBTHCIOEB OPraHUYECKHX BEMICCTB METOAOM

Jlenrmropa-BnomxeTT. 30/1b-reNb TeXHOJIOTUA.
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2) Texnomoruu HaHOIIEYaTH. MCTOJI ropAa4ero THCHCHUS. Hcnons3oBanre TIOJIMMEPU3 AT

pe3ucra.

3). IInasmeHHbIe TPONECCH IOy YEHHS HAHOCTPYKTYP.

3.5 TembI KypcoBOIro poeKTa:

3alaHus Ha KypcoBOH IIPOEKT IPe/yCMaTpUBAIOT Pa3pabOTKy TEXHOJIOTHH H3rOTOBICHUS

IOITyNPOBOAHUKOBEIX FIMC ¥ TeXHONOTME CTPYKTYp HAHO3JIEKTPOHHKH. [IpeIMeToM KyPCOBBIX
IPOCKTOB ABIAIOTCA BEIOOP U OOOCHOBaHME METONOB H3roToBneHMs MMC Wy CTpyKTyp
HaHOIJICKTPOHMKH, PACUCT TEXHONOTHYECKUX PEKUMOB, TEXHONOTHIECKHUX IOTPEIHOCTEH 1 Ip.

IIpumepHBIe TeMBI Ha KYPCOBOM IPOEKT:

1). TexHONOTHS U3TOTOBIICHHS MHTETPATBHOM MEKpocxeMs! DCJL.

2). Texnonorus usrorosnenus VIC Ha COBMEIEHHEIX MOII-Tpan3ucropax.

3). ©®OTOUYBCTBHTEIBHEIE IPUOOPHI C 3aPSIOBON CBS3BIO HA MJII UC.

4). Texnonorus u3rotosienus cxemsl IMC TTJL.

5). Texuonorus msrorosnenus KMJIII IC tuna VJIN-HE.

6) TexHoIOrHs U3 OTOBJICHUSA TPaH3HCTOpa C IBYMEPHBIM JJICKTPOHHBIM Ia30M.

N O L AW =

8
9

3.6 Dx3aMeHaATHOHHBIE BOIIPOCHI:
DH3HKO-XUMUYECKHUE IPOLECCH] OUHCTKH IIOBEPXHOCTH TIOIOXKEK.
VYenoBys HOMydYeHNs: MOHOKPHCTAIUTHYECKHX ILIEHOK.
Mexanusm pocTa U KHHETHKA OKUCIEHHS KPEMHISL.
Du3nuIECKHE OCHOBEI IIPOLECCA TEPMHIECKOM Tubhy3un.
TexHosIOrHs IMATAKCHAIBHOTO HAPAIHBAHUS TUIEHOK H obopynoBaHue.
Texuonorus m3roroBnenus mubdy3HOHHEIX HTEMEHTOB
Texmonmoruueckuit mpomecc w3roToBIEHMS bunomapaex MUMC 1o 3mUTaKCHAIbHO-
TIAHAPHOM TEXHOJIOTHH
Texnonorwaeckuit mporecc usrorornesns M VIC na KOMILIEMEHTAPHBIX TPAH3HCTOpax

Texuonorus msrorornerus Gunonsproit UMC mo IOJIMILIAHAPHOH TEXHOJIOTMH

10 BsI60p MeTona MONyYeH s pHCYHKA HHTEIPAIbHBIX MHKPOCXEM

11 Texuonmorus MeTaIIM3aLAK TIOTYIPOBOIHAKOBEX MIMC

12 Xumudeckoe OCaxIeHHe U3 Ta30B0i a3kl

4 MeTOlIH'-IeCKIer MaTepHaJIbI

st obecnedenus npomecca o6yueHus w pemenus 3ana4 OOy4EeHHUs HCIOIB3YIOTCS

claenayromue Mare€purabl:
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MCTOMIECKIE MaTePHAlEl, ONPENENIOIINEe TPOLENyPhl OlEeHUBAHS 3HAHUH, yMEHHMH,

HaBBIKOB H (I/IJII/I) OIIBITa ACATEIIBHOCTH, XapaKTCPU3YIOIUX OSTalkbl (l)OpMI/IpOBaHI/ISI
KOMHCTCHHHﬁ, B COCTaBe:

MGTO)J;I/I‘ICCKI/IG MaTe€pHabl:

4.1 OcHoBHasi TuTEpaTypa

4.1.1. Cvuprosa K.J. TIpomeccs MUKPO- H HAHOTEXHOIOIHA. YaebHoe nocobue — Tomck:
TYCVYP, 2012. - 183 c. - [aneKTpOHHEIH pecypc] .- anpec:

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

4.1.2. Jamwmaaa TUW., Karane#t B.A., Amumenxo E.B. Texnonorus xpemaneBoii
HaHOBNEKTPOHUKH: YyebHoe mocobue. — Tomck: B-Cmextp, 2011. — 263 ¢. - [aneKTpoHHEIH
pecypc] .- ampec:

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

4.1.3. K.11.Cmuprosa. TIponeccs! MEKpO- M HAaHOTEXHONIOTHH. YuebHoe mocobue — ToMck:
TYCVP, 2007. — 183 c. (51 3x3.)

4.2 lononauTe bHAS JIATEPATYpa

4.2.1. Jasumuna T.M., Yucroemosa H.A.O6opynoBanue s CO3NAaHHS U MCCIEIOBAHMS
CBOMCTB OOBEKTOB HAaHOSNEKTPOHWKH : VYdebHOoe mocobue / Tomckuii rOCyIapCTBEHHBIH

YHHBEPCUTET CHCTEM YIPABICHHS H PagUOIIEKTpoHHKH. — Tomck : 2010. — 100 c. : wi. -
[a1mexTpoHHBIH pecypc] .- anpec:

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

4.2.2. Ilpoumecchl MMKpO- H HaHOTEXHOJOTHM : yueGHOe mocobue mus Byzos / T. H.
Hanwnuna [u 1ap.] ; DenepanpHOE areHTCTBO 10 0OpasoBaHmio, TOMCKHI rocylapcTBEHHEBIH
YHHUBEPCUTET CHCTEM YIIPABIEHUA U paauodnekTponuku. - Tomck: TYCVYP, 2005. - 316 c. : un.,
Tabi. - bubmuorp.: c. 310-313. - ISBN 5-86889-244-5 (103 3x3.)

4.2.3. T.1.Narununa, KJM.CmupaoBa, B.A Mmomus, A.A.Benuwuko. IIporeccsl MEKpO- U
HanotexHojoruu. — Tomck: TYCVYP, 2005. — 306 c. [aneKkTpoHHEBI pecypc].- ampec:
http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

4.2.4. MukposnekTporuka: Ouisnueckue U TEXHOJOTHYECKHE OCHOBBI, HAIEKHOCTE:
VYuebrnoe nmocobume musa By3oB / U. E. Edumon, U. 5. Kossips, FO. 1. TopbyHoB. - 2-¢ u3n.,
nepepab. u gom. - M.: Bricmas mkona, 1986. - 464 c. (52 ax3.)

4.2.5. TexHOIOTHS MHKDPOSIEKTPOHHBIX ycrpocT: Crpasounuk / 3. IO. Torpa. - M.:
Panwo u cBszp, 1991. - 528 c. - ISBN 5-256-00699-1. (45 3k3.)

4.3 YueGHO-MeTOOMYecKHe MOCOOUSI M MPOrpaMMHoOe odecrieueHue

4.3.1. [Ipomecchl MHKpPO- W HAHOTEXHOJOTHM : Yy4eOHO-METoAM4Yeckoe IocobHe IIOo
ayOUTOPHBIM IPAKTHYECKUM 3aHATHUSM U CaMOCTOATENBHOH paboTe Mg  CTYIEHTOB
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cnerranbaocTy 210104 "MuKpO3IeKTpORKKA H TBEPHOTENbHAS snexrponuxa” / K. . CmupHoBa
s CDGI[epaIIBHOC ar€eHTCTBO IIO o6pa3013aHmo, Tomckuii T OCYJIapCTBeHHBIﬁ YHUBEPCHUTET CUCTEM

YUpaBICHUA U panuo3NeKTponuku, Kadenpa ¢usmgeckoit IeKTpoHuKu. - Tomck : TYCVP,
2007. - 53 c. (47 2x3.)

4.3.2. IIponiecCEl  MHKpO- M HAHOTEXHOJOTHH ° y4ebHO-MeToIMIecKoe Mocobue Mo
BBIIIOJIHCHUIO KYPCOBOI'O MPOEKTA JUIS CTYAEHTOB Crenuanrsaocta 210104 "MHKpO3JIEKTPOHHIKA
¥ TBEpHOTeNnbHAs snekTporuka"” / K. Y. CmupHoBa ; DenepaisHoe areHTCTRO 1Mo o6pazoBanuro,
Tomckmit rocymapcTBeHHEIH YHUBEPCUTCT CHCTEM YNPABICHHS ¥ PaJHMO3NEKTPOHUKH, Kadenpa
usmygeckoit snexTporuKH. - ToMCK - TYCVP, 2007. - 21 c. (30 3x3.)
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