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HanpaBneHnusi nOArOTOBKHU 28.03.01 «HaHoTexHONOrnu U MUKPOCUCTEMHAs TEXHUKa»
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1. 1 | Jlekuunu 44 44 | 4acos
2. JlaGopaTopHbie padoThI 4acoB
3. IpakTHYecKue 3aHATHUS 34 34 4acoB
Kypcosoii npoext/padora (KPC) (ayaurop-
4. 20 20 4acoB
Hasl)
5. Bcero ayaMTOpHBIX 3aHATH (Cymma 1 78 20 98 | yacos
6. U3 HuX B HHTepakTHBHOI opme 14 14 | Yacos
CamocTosiTesibHasi paboTa CTyIeHTOB
7. 4acoB
(CPC) 66 52 | 118
8. Bcero (6e3 ax3amena) (Cymma 5 144 | 72 | 216 | 4acom
9 CamocT. paboTa Ha NOATOTOBKY, cAaYYy 3K3a-
, 4acoB
MeHa 36 36
10. | OGwasi TPyn0eMKOCTH (Cymma 8 180 | 72 | 252 | uacos
(B 324€THBIX eJHHHLAX) 5 2 7 | 3E
Jk3amMeH___ 7  cemecTp Aud. 3auer 8 ceMecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 71 ot « 30 » 6 2016 1|

Jlner corsiacoBaHUi

PaGouas mporpaMma cocTaBieHa ¢ yuetoMm TpeboBanmii denepansHoro I'ocynapcTBeHHOTo 06paso-
BaTeNbHOrO cTaHmapTa Bheicmero ooOpaszoBanus (@I'OC BO) no HampaBieHHIO IICATOTOBKH
28.03.01 «<HaHOTeXHONOTHH W MHKPOCHCTEMHAs TeXHHKa» (kBamubukams (creneHb) OakanaBp), yI-
BEP)KICHHOTO Ipuka3zoM MunuctepcTBa obpa3oBanus U Hayku Poccuiickoii ®@eneparuu oT 6 mMapra

2015 1. Ne 177, paccMOTpeHa U yTBEpXIeHa Ha 3aceJaHud Kadenpbl GU3NIecKOH IEKTPOHUKU OT
«270» 08 2016 r., mpoToxo Ne

PazpaboTunk: —
HorenT xadpenpsr @3 2/ Z"*"//”;/%f / W.A. Yucrtoenona
‘3aBenymnmi7I kadenpoit ﬁ /
/" IIpodeccop kapenprer DI : /// ' / II.E. Tposn

PaGouas mporpamma coryacoBasa ¢ (akyl1bTeToM, MPOGUIMPYIONIeH U BBITyCKAIOMeH Kade-
paMu HalpaBJIEHUS TIOJTOTOBKH.

/lIeKaH OOT % / A.N. Boponun
3 ¢ i / ‘ /
aB. IPOPHUIIU 111 (S354 - '
podumpyIo %A/
Kahenpoit DO ) / ILE. Tposn
,  3aB. BBITyCKaroOmeH j '
/ kadenpoit (0] Lo / ILE. Tposn
JKCenmepThI:
IIpencenarens METOAUYECKOR -
komuccuu daxkynprera ®IT Zf Zw&»{/%/ / N.A. YucTtoenona
IIpencenarens MeTonu4YeCKOU —_—
Komuccuu kadenpsr GO ZL W%/ / WN.A. Yucroenosa
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1. IEJIA U 3AJTAYH JUCHUAITINHBI
Ilenbi0 OCBOEHUs AMCLMILUIMHBI SBJIAETCS W3YUEHHE CTYACHTaMH OCHOBHBIX (PU3MKO-XMMHYECKHX SB-
JICHHH, JIeXKAalUX B OCHOBE METOJIOB, SIBJISIOLIMXCS Ga30BBIMH B COBPEMEHHON MUKPO- U HAHOTEXHOJIOTUH, TIPH-
obpeTeHNe 3HAHUM 110 COBPEMEHHOMY COCTOSIHUIO W MEPCIIEKTUBHBIX HANpaBIE€HUSX Pa3sBUTHS MHUKPO- U HaHO-
SJIEKTPOHUKH, UX DJEMEHTHOW 0asbl, (HU3MUeCKUM OCHOBaM (PyHKLIMOHMPOBAHUS MPUOOPOB MUKPO- M HAHO-
3NIEKTPOHUKH.

3anayaMy IUCUMIUIMHBI SBISETCS:

- (opMupoBaHuE HABBIKOB NPOBEINECHUS TEPMOJUHAMUYECKUX U KMHETHYECKUX PACYETOB TEXHOJIOTMYe-
CKMX MPOLIECCOB;

- popMuUpoBaHHE 3HaHUH B 00J1aCTH CIOCOOOB HaHECEHUS, YAATIEeHUS U MOAM(DULIMPOBAHUS BEILECTBA HA
MHUKPO- U HAHOYPOBHE, WCIMOJb3YEMbIX MPU CO3JAHUU KOMIIOHEHTOB TBEPAOTEIbHOH 3JEKTPOHUKH W HHTE-
rPAJIbHBIX CXEM;

- U3y4yeHHe 6a30BbIX IPOLECCOB U 00OPYNOBaHUS, UCTIONb3YEMbIX B TPAAULIMOHHOH MUKPOTEXHOJIOTHH, a
TaKKe crneuuprUecKrux MpoLeccoB, MO3BONSIOLIMX GOPMUPOBATh CTPYKTYPhl HA MOJIEKYJISPHOM YPOBHE U OC-
HOBaHHbIE HA CMIOCOOHOCTU K CaMOOPraHU3aliy, CEIEKTUBHOCTH, aHU30TPOITHH.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

B cooTBeTCTBMM ¢ OCHOBHOW 00pa3oBaTeNbHOM MporpaMMoii nqucuumninHa «lIpoueccbl MUKpO- 1 HaHO-
TEXHOJIOTHH» OTHOCUTCS K BapuaTtuBHOH yactu 6noka 1 (b1.B.O/1.7).

HucuunnvHa 6a3upyeTrcs Ha 3HAHUSX, MONTYYEHHBbIX N0 MaTeMaTuke, pusnke, XUuMuu, Gusnuke KOHICH-
CHUPOBAHHOT'O COCTOSIHUA, (PU3MKE TMIICHOYHBIX HAHOCTPYKTYP, OCHOBAM TEXHOJIOTHHU 3JIEKTPOHHOM KOMITOHEHT-
HOM 6a3bl. :

3HaHUs, NOJY4YEHHBIE MPU OCBOCHUHU AMCUMIUTUHBI, OyIYT WUCMOJIb30BaHbl NMPU W3YUYEHWUU JUCUMILIMH:
«TexHonorus KpeMHHEBOH HaHORNEKTPOHUKWY, «KMonenTupoBaHUe U MPOSKTUPOBAHUE MUKPO- U HAHOCUCTEMY.

3. TPEBOBAHUS K PE3VJIIBTATAM OCBOEHUSA JUCITAIIJIMHBI
3.1. i3yyeHne AUCHUIIMHBI HaNpaBJjeHO Ha (opMHpOBaHHE Y (aKaJaBPOB CJIENYIOIUX Hpoghec-
cuonanshbix (IIK) u npogpeccuonansno-cneuuanuzuposanusix (IICK) xomnerenmmii:

- TOTOBHOCTb HCIOJIb30BaTh 0a30BbIE€ TEXHOIOTMYECKHE MpPOLECChl U 000pYNOBaHUE, NPUMEHSIEMbIC B
NPOU3BOJCTBE MaTEPUaJIOB, KOMIIOHEHTOB HAHO- U MUKpocucTeMHOM TexHukH (I1K-8);

- TOTOBHOCTBIO K NMPUMEHEHUIO COBPEMEHHBIX TEXHOJOTMUECKUX NPOLIECCOB M TEXHOJIOTHUECKOTo 000-
pyZlOBaHUs Ha 3Tamnax pa3pabOTKH M NMPOM3BOACTBA M3IC/IMM MHUKPO- U HAHOZJEKTPOHMKH, TBEPIOTEIbHOM
3JIEKTPOHUKHU U MUKpOcUcTeMHOM TexHuku (11CK-2).

3.2. B pe3ysabTaTe H3y4eHHUS JHCHHIIHHBI 0AKATIABD A0JKEH:
3HATh:

— QU3MKO-XMMHUYECKHE U TEXHOJIOMMYECKHE OCHOBBI MPOLIECCOB MPOU3BOACTBA U3JEUNA MUKPO- U Ha-
HOBJIEKTPOHHUKH, TUIOBbIE TEXHOJIOTHUECKHUE MPOLIECChl X W3TOTOBJICHUSI, MPUHLIMIBI OPraHU3aliyu 6a30BbIX
TEXHOJOrMYECKUX MPOLIECCOB CO3JJaHUsI KOMITOHEHTOB MUKPO- U HAHOCUCTEMHOMN TEXHUKH;

yMeThb:

— BBIOMpATL ONTHUMAJIbHbIE TEXHOJOTMYECKHe MPOLECChl, WX MOCIEeNOBATEIbHOCTH M KOHTPOJIBHO-
M3MEPUTEIILHBIE ONEPALIMH AJIsl TPOU3BOACTBA M3MEJIUI HAHO- U MUKPOCHCTEM;

BJIAJETh:

- HaBBIKAMH PEaIM3ali¥ COBPEMEHHBIX CMOCOOOB HAHECEHUs, YAaJleHUus U MoaudULMpOBaH1sS MaTepua-
JIOB ITPH CO31aHUU 3JIEMEHTHOH 6a3bl MUKPO- U HAHOCUCTEM.

4. OFBEM JJUCLHUILIMHLI 1 BUAbI YYEBHON PABOTHI

O6u1a51 TPYOJOEMKOCTb JUCLHUIIIIMHBI COCTABJISIET 7 3a4YE€THBIX €AWHULIL.

Bun yyeOHo# paGoThl Beero 4acos (;emeCTpgl
AyIMTOpHbIE 3aHsITHS (BCEro) 98 78 20
B tom uucne: - - -
Jlexunu 44 44 -
IIpaktuyeckue 3anstus (I13) 34 34 -
KypcoBoii npoexT/(paboTa) (ayAuTOpHAas HAarpy3Ka) 20 - 20
CamocTosiTeIbHas pabora (Bcero) 118 66 32

W

CornacoeaHa Ha noptane Ne 8012



B ToM gucie: = = S
ITpopaboTka JEKIMOHHOTIO MaTepuaia 10 10 -
BrinonHeHye NpakTUUeCKUX 3aJaHui 17 17 -
BrlInonHenye v 3ainTa MHINBUAYaIbHbIX 3ananuii U3-1, U3-2,
33 33 -
13-3
[ToaroroBka K KOHTponbHEIM pabotam KP-1, KP-2 6 6 -
Kypcooii npoekt (pabora) (camocTositensHas paboTa) 52 - 52
[ToAroToBKa K 3K3aMEHY 36 36 -
O011as TpyI0eMKOCTh yac 252 180 72
3auernble EpuHuip 7 5 2
5. COAEP KAHUE NUCIINIIJINHBI
5.1. Pa3ne.1151 JUCIHMILIMH U BUALI 3aHATHH
s | & |E
X g = = S = z
No = SE| = o s B S ®DopmupyemMbie KOM-
5 HanmeHoBaHue pasgesa IMCHUNIUHBI g ER| B¥|led 2 NeTeHIHH
n/n ) EZ| &9 95 )
= 25| g Sk 3] (OK, IIK, IICK)
[=9 > § <
= = @]
1. | BBenenue, Henu v 3a1a4u QUCLUTUTAHBI 2 3 5 TIK-8, TICK-2
OU3MKO-XUMUYECKHUE OCHOBBI MPOLIECCOB YAATEHUS
2. | BelecTBa C MOBEPXHOCTH TBEPHOH (a3bl — noj- 2 2 10 14 I1K-8, TICK-2
JIOKKH
3. | Crpyxrypsl anementos UMC 2 2 2 10 16 I1K-8, IICK-2
4 DUZNKO-XUMHUYECKHE OCHOBBI NPOLIECCOB Mepepac- 8 3 5 10 28 IK-8, TICK-2
npefeNneHus BeuecTsa
s OU3MKO-XUMUYECKME OCHOBBI  SMMTaKCHABHBIX 6 6 5 10 24 MK-8, TICK-2
MPOLIECCOB
6. JIManeKTpudecKkye TUIEHKH B TOJNYNPOBOIHUKOBBIX 4 4 5 10 20 TK-8, TICK-2
NMC
7 DU3NKO-XUMUYECKUE OCHOBBI METAJUIM3aLMU T0- 5 5 10 14 TK-8, TICK-2
BEPXHOCTU CTPYKTYP
3 OU3UKO-XUMHUYECKUE OCHOBBI TPOLECCOB JIMTO- 6 5 5 10 20 TK-8, [ICK-2
rpaduy B TEXHOJIOTHUHM MUKPO- ¥ HAHO3JIEKTPOHUKHU
9. Wzonsauus snementos UMC 2 2 2 10 16 T1K-8, TICK-2
TunoBble TEXHOJOrMYECKUE MPOLIECCHl HU3rOTOBIIE-
W0 | oy 6unonapHeix 1 MJIT UMC 6 4 2 2 2 L8, TCK-Z
11. | OcHOBBI HAHOTEXHOIOT Ui 4 6 2 15 27 TIK-8, TICK-2
5.2. Copep:kanue pa3esioB JUCHUILIHHBI (110 JEKIHIM)
®opmupyemMble
Ne HaumenoBanue CoTenkanme pasIea0B TpyaoeMKoCTb | KOMIETEeHLHH
n/n pa3aesioB HER paan (uac.) (OK, IIK,
I1CK)
1. Llenn u 3agaum kypca. TpeboBaHusg K 00beMy 3HaAHUMH
MO AUCUMIUIMHE. MUKPO- U HAHOTEXHOJIOTMU — OCHOBA
Bgenenue, uenu u COBPEMEHHOM HaHOANEKTPOHUKU. OpraHu3zalruoOHHO- 5 K-8, TICK-2
3aJa4u JUCLMIUIMHBI | TEXHOJIOTMYECKUE OCHOBBI TPOM3BOIACTBA MW3AEIMM * i
MHKPO- ¥ HAHOBJIEKTPOHUKU. CIIHCOK PEKOMEHYEMON
JIUTEPATYPBI.
2. | ®usuko-xumuueckue | Boibop marepuana momioxek MMC. Mexanuueckas,
OCHOBBI NTPOLIECCOB MexaHOXMMuUuecKas U pusnueckas o6paboTka Momio-
yIaNeHus BEWECTBa | XKeK. XHMUYecKas, 3JIEKTPOXUMHUYecKas W HOHHO-
2 [1K-8, [ICK-2
C MOBEPXHOCTH TBEP- | IUIa3MEHHas OYMCTKA Momiioxek. KoHTponb creneHu
oW Ga3bl — NOMIOK- | YUCTOTHI.
KU
3. | Ctpyktypsl anemeH- | CTpyKTypbl 3IEMEHTOB MOJyNPOBOIHUKOBEIX UMC 5 TK-8, [ICK-2
ToB IMC
4. | @usuko-xumuueckue | Ilpoueccsl  TepMoan(dY3MOHHOTO  JIETHPOBAHUSL. 8 I1K-8, TICK-2
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OCHOBBI ~ TMPOLIECCOB
nepepacnpeneneHus
BellecTBa

HOuddy3roHHble  MPOLECCHI, CTUMYJIUPOBaHHbIE
BHEUIHUMH U BHYTpeHHUMHU ¢axropamu. Pusnueckue
OCHOBBI TPOIIECCOB TepMmudeckoil nubdy3un 1 HOH-
HO# ummaHtanuu. TexHonorus auddysuu u odopy-
nosanue. KoHTponb napameTpoB JIeTMPOBaHHBIX CJIO-
eB. Pacuer pexumoB nudpdysuu U 1ubdy3UOHHBIX
npoduneil neruposanus. [TapameTpsl, BIUSIOLIME HA
BOCTIPOM3BOAMMOCTb PE3yJIbTaTOB. TEXHOJOTHYECKHE
MOTPELIHOCTH TIPU CO3JaHUU IUPPy3nOHHBIX obnac-
Teil. MoauduuupoBaHue.

5. | ®usuko-xumuueckue | TepMonMHaMMKa M KUHETHKA OPUEHTUPOBAHHOTO 3a-
OCHOBBI ~ 3IIUTaKCU- | pOoAbIlIe00pa3oBaHus. MexaHu3sM 3nuTakcuu. Meto-
AJBHBIX MTPOLIECCOB Ibl TIONYYEHUS SMMTAaKCHaJbHBIX CTPYKTYp. ['asodas-
Hasl 3MUTaKcusl KpeMHus. KiHeTHka 3MuTakcuanbHOro
pocTa IJIEHOK NPY OCaKAEHUM U3 ra3oBoii ¢asbl. Pac-
4eT CKOPOCTHU 3MUTAKCUHU. ABTOJIErMPOBAHUE NPU IMU- 6 K-8, TICK-2
TakcUU. TEXHOJOrUs 3MUTAKCUAIBHOrO HapaluBaHUs
IUIEHOK ¥ 06opynoBaHue. KoHTposb napameTpoB 3Mu-
TaKCHaJbHBIX MJIEHOK. ['a30da3Has sanuTakcus U3 Mme-
TaJNIOOPTraHUYeCKMX  COEAMHEHUH. MOJeKynsapHo-
JydeBas JMMUTAKCHsA. YCIIOBUS TOJydeHHUS MOHOKPH-
cTajyiieckux mieHok. O6opyaosanue aas MJID.
6. | Jwanexktpuueckue TepMmudeckoe OKMCIEHUE KpeMHHsA. MexaHusm pocra
IUVIEHKM B MOJYNpPO- | U KMHETUKA OKUCJIEeHUsS. MeTolbl OKUCIeHus u 00opy-
BonHUKOBBIX UMC noBaHue. IlepepacnpeneneHue JeTUPYIOLIUX MpUMeE-
cell Ha rpaHuLe pazaena ¢a3 npu okucieHuu. Tepmo-
IUHaMUKa ¥ KUHETUKa MPOLECCOB XUMUUECKOTO OCa- 4 K-8, IICK-2
KIEHUS U3 ra3oBoil pas3bl. PU3NKO-XUMUYECKHUE OCHO-
Bbl XMMHUYECKOIO M MIa3MOXHMMHYECKOTO OCaXIEHUS
IV3NIEKTPUYECKUX TJIEHOK W TMOJMKPUCTAIIMYECKOTO
kpemHus. O6opynosanue. CBONHCTBA MJICHOK.
7. | ®usuko-xumuueckue | Boibop Marepuana MeTaUIM3aUMK W TEXHOJIOTHS Me-
OCHOBbI METAM3a- | TAUIM3alMU. AHalU3 OTKa30B M0 METAUIM3ALMM. 5 K-8, TICK-2
1005051 NOBEPXHOCTU | MHOrOypOBHEBas MeTaJNIU3aLusl. ’
CTPYKTYp
8. | ®usuxo-xumuueckue | Knaccuduxanus npoueccos maurtorpapuu. Dusuko-
OCHOBBI  NPOLIECCOB | XMMHYECKHE OCHOBBI Tpouecca (oTonurorpadum.
aurorpaduu B Tex- | IlomydeHune pucyHKa MHTErpajbHOW CXEMbl METOLAMHU 6 K-8, TICK-2
HOJIOTUM MUKpPO- U | QOTO-, pEHTreHO- U 3eKTpoHonuTorpaguu. HaHomnu-
HAHOBJIEKTPOHUKU Torpadus.
9. | M3onauus aneMeHToB | M3omauus oOpaTHOCMEIUEHHBIM p-n-niepexonoM. Ju-
UMC anexkTpuyeckas uzoisuua. KomOuHMpoBaHHas M3075- 2 TK-8, I[ICK-2
LML,
10. | TunoBele TexHoJo- | Knaccudukanys TeXHONOTHUECKMX MPOLECCOB H3TO-
ruyeckue mpoueccsl | ToBneHus MMC. TexHonmorus H3roToBieHus Oumno-
usroropyneHuss 6umno- | asgpubix KMMC. Texnonorus wuzrorosienus MJIII 6 IK-8, TICK-2
agpabix  u MM | UMC.
HMC
11. | OcHOBBl HaAHOTEXHO- | BBeneHue B HaHOTexHOJOruw0. COBpEMEHHbIE METO-
JIOTHit bl HAHOTEXHOJIOTMU. MeToabl 30HAOBOH HAHOTEXHO- 4 ITK-8, TICK-2

JIOTHUH.

5.3. Pazgespl JUCHUIUIMHBI H MEKIUCHUILTHHAPHBIE CBS3U ¢ 00eCceYHBAMAMHE (Mpeabl-
AyIIAMH) U o0ecriednBaeMbIMHU (MOCJIETYOMAMH) JHCIHHILIHHAMHA

HanmeHnoBaHue o0ecneyuBaOIINX

Ne Ne pazaesioB naHHO# AMCUMNUIHHBI U3 Tabn.5.1, A KOTOpBIX

Ne Heo0X0ANMO H3y4yeHHe ofecrneynBaOIINX (MPeAbIAYIIHX) U obecme-
(npeabiAymIMX) U obecneyuBaeMbIX
n/n R i — 4YHBaeMbIX (MOCJeNyIOIHUX) JHCHUIJINH
1 | 2 3] 4 ]15]6]7]8]9f10]n
IlpeqmecTByOIIHME AMCUUIJIHHBI
1. | Marematuka + + + + +
2. | Dusuka + + + + + + + + + +
3. | Xumus + + + + + + + + +
4. | ®u3uKa KOHIEHCUPOBAHHOTIO COCTOSI- + + + + + + + + + + +
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HUS
5. | ®u3uKa MIEHOUYHbIX HAHOCTPYKTYP + + + +
6. OcHOBBI TEXHOJIOTHH SIEKTPOHHOM i " & + + % 4 i 4 4 +
KOMIIOHEHTHOH 0a3bl
ITocsieayroniye QTUCHUNIIHHBI
1 TexHonorus KpeMHUEBOM HaHOJIEK- + " £ % M % & 2 " " %
TPOHMKH
5 MopenvpoBaHie ¥ NpPOEKTHPOBaHUE N X : £ % 3 3 % . + +
MHKPO- ¥ HAHOCHCTEM
5.4. CooTBeTCcTBHE KOMNETeHIHH, (POPMHPYEMBIX NPH H3YyYEHHH THCHMILIHHBLIL, H BHIOB
3aHATHHA
INepeueHb Buapl 3aHaTHH
” ®opMbl KOHTPOJISA
KOMNeTeHUH J n3 K CPC
Omnpoc Ha nexuusax. 3alnTa MHAMBUAYAIBLHOTO 3aAaHusl. 3aiuuTa
ITK-8 + + + + OTYETOB 10 MPaKTUUECKUM 3aHATUAM. KOHTponbHasa pabdoTta. 3amura
KYPCOBOTO NPOEKTA.
Omnpoc Ha nekuusX. 3alliuTa UHIMBUYaIbHOTO 3a1anus. 3aiura
I1CK-2 + + + + OTYETOB MO NPAKTU4ECKUM 3aHATUsIM. KoHTponbHas pabora. 3ammra
KYPCOBOTO TPOEKTA.
6. METO/IbI 1 ®OPMBbI OPTAHU3ZAIINN OBYYEHUS
TexHo/10rMH HHTEPAKTHBHOI0 00y4eHHs IPH pa3HbIX ¢popMax 3aHATHI B yacax
®opmblI IIpakTnyeckue
MeTtoabl JBsenuH {5ac) 3aHATHA (4ac) o
Ilpezenmayus ¢ obcyscoenuem 4 4
Pewenue cumyayuonnvix 3a0ay 10 10
WTOro MHTEpaKTUBHBIX 3aHATUIN 4 10 14
7. JABOPATOPHBIN IIPAKTUKYM (He npexycMoTpeH)
8. IPAKTUYECKUE 3AHSITUS (CEMHIHAPBI)
Ne Ne paspena . Tpyxno- Komnerenuun OK,
TemaTnka npaKkTHYECKUX 3aHATHI €MKOCTh
n/n | AMCUMIIMHBI (uac.) MK, IICK
1 3 INonnoxku nomynpoonHukoBbix UMC. MapkupoBka 1 na- 5 K-8, [ICK-2
pameTphl NoIokeK. CTPYKTYpPBI SJIEMEHTOB.
2. 4 Pacuet pexumos 1uddysuu u npoduseil nerupoBanms 6 I1K-8, [ICK-2
3 4 Pacyer TOYHOCTH M3roTOBNIEHUs AUD(Y3HOHHBIX 2JEMEHTOB 2 ITK-8, [ICK-2
4 5 PacueT pexxuMoB ra3zo(azHoi 3MUTakcuu 1 npoduneit aBTo- 4 TK-8, TICK-2
JIETUPOBAHMUS
=8 5 PacueT pexuMOoB MOJIEKYJISIPHO-JTY4YEBOM SNUTAKCHH 2 I1K-8, TICK-2
6. 6 PacueT pexxX1MOB OKUCIIEHUS 4 IK-8, TICK-2
7. 8 Jlutorpadus B TEXHOIOTUM MUKPO- U HAHOIJIEKTPOHUKE 2 IK-8, IICK-2
3. 9 Pacuer TeXHOIOrM4ecKuX PEXUMOB IUISl CO3AaHUA M30NALUY 5 TK-8, TICK-2
HNMC
9 10 Pa3paboTka THNOBBIX TEXHOJOTMYECKUX MNPOLECCOB HM3rO- 4 TK-8, TICK-2
TOBJIEHUS TIOJIYIPOBOIHUKOBBIX NpubopoB 1 UMC
10. 11 OCHOBBI HAHOTEXHOJIOT U 6 IK-8, IICK-2
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9. CAMOCTOSATEJIBHAS PABOTA

7 cemecTp
Ne Ne paznena TemaTHnka camocTosATeIbHOH padoThl Tpyno- Komnerenuunu KouTtpoab BbInoi-
eMKOCTh
n/n | JMCUMILJINHBI (0emanuzayus) (uac) OK, IIK, TICK HeHus paboThbl
1. 1-11 [TpopaboTKa JIEKLIMOHHOTO MaTepuala 10 IMK-8, TICK-2 Onpoc Ha JEKUUIX
[TpopaboTka JNEKLUMOHHOTO MaTepuaia e T ——
2 3-6,10 NpU TOATOTOBKE K NPaKTUUECKUM 3aHs- 17 K-8, [ICK-2 P
CKUM paboTtam
THSM
ITpopaboTka nEKUMOHHOTO Marepuana PesviIbTaTsl KOH-
3. 2-11 Npy MOArOTOBKE K KOHTPOJIbHBIM pabo- 6 TK-8, IICK-2 Y
A TPOJILHBIX paboT
BrInojiHEHHE W 3alUWTa WHAWBUAYallb- 3amura UHAVBULY-
% >0 HbIX 3agaHuil U3-1, U3-2, U3-3 3 Tk, TICK-2 anbHbIX 3a1aHUH
5. 1-11 IloaroroBka u ciaua 3K3aMeHa 36 TK-8, TICK-2 OugeHka 3a 3K3aMeH
8 cemecTp
Ne Ne paspena TemaTnka camocTosTeIbHOH padoThl Tpyno- Komnerenuun KonTposb BbINOII-
eMKOCTh
n/m | JMCUMIJIHHBI (Oemanuzayus) fane,) OK, IIK, TICK HeHusl paboThI
JlutepatypHbliii 0630p
1. 1-11 [NonGop u aHanu3 IUTEPaTypbl 10 I1K-8, TICK-2 1o tenaruxe KII
2. 1-11 BhInosHeHue pacyeToB 15 IK-8, IICK-2 Paguemil & COQIBCTCT-
BuU C 3anaHuem KII
3. 1-11 BrinonHenue rpaguueckux padbot 9 [1K-8, I[ICK-2 Fpa¢>uqsli1;1];m M
4. 1-11 Hanucanue u opopmneHue KIT 10 K-8, TICK-2 Hoacxaremnas sa-
nucka k KI1
s 1-11 Co3paHue mpe3eHTalMu, MOAroTOBKAa K 6 M-8, TICK-2 | Tipesenramms, noxnan
nokiany u samure KIT
6. 1-11 3amuTa KypcoBOro NpoekTa ¢ MpeAcTaB- 4 [K-8, TICK-2 i sa K
JIEHUEM JO0KJIana ¥ NMpe3eHTalu

Temarnka HHAUBHAYAJBbHBIX 3aJaHMH:

Tema MHAMBUIYyanbHOTO 3amaHus Ne 1:
Lupgysus npumeceis 6 kpemHuii
BapuaHTbl puBENEHs! B y4e0HO-MeTOAMIeckoM nocobuu (m.12.3.1).

Tema uHaMBUIYanbHOTO 3anaHus Ne 2:
Snumaxcus nieHox KpEeMHUs
BapuaHTel NpuBeneHsl B y4eO0HO-MeToaMIeckoM nocobun (m.12.3.1).

TeMa uHOMBUAYaTbLHOTO 3aaHust Ne 3:
IIpoyecc uzzomosnenuss nonynposodHurxogerx UMC
BapuanTsl npuBeneHbl B yHeOHO-METONNIECKOM nocobuy (m.12.3.1).

Tema KOHTpOJILHOM paboThl Ne 1: Qusuko-xumuyeckue ocHoger npoyeccos nepepachpedenenus ewecmaa (Pasnensl
2-4 paboueii nporpammsl). BapuanTel KOHTPONbHOM PabOTHI MPUBENEHDI B Y4eOHO-METOANYECKOM Toco6uu (1.12.3.1).

Tema xoHTpONBLHOM paboTel Ne 2: DuzuKo-XuMuiecKue 0CHOBbL INUMAKCUATLHBIX NPOYECCOB, NPOYECCOR OKUCICHUS
(Paspensl 5-6 paboued mporpamMmbl). BapuaHThl KOHTPOJbHOW paGoThl MPUBEAEHBI B Y4EOHO-METOIMYECKOM MOCOOUM
(n.12.3.1).

VuebHO-METONUYECKOE TTIOCOOUE CONEPKAT BAPUAHTHI 3a4aHHil Ul KOHTPOJIbHBIX paboT ¥ UHAMBUAYaNbHBIX 3a8a-
HUiA. [l CaMOCTOATENBLHOTO U3YY€EHHS PEKOMEHLYETCs CIIMCOK JIUTEPATYPbl U NPUBOIATCS CPABOYHBIE MATEPUATIBI.
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10. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

3ajaHus Ha KypCOBOM MPOEKT MpeLyCMaTpUBAlOT pa3spabOoTKy TEXHOJIOTMM U3TOTOBJIEHHS MOJYIPOBOIHUKOBBIX

HUMC 1 TEXHOIOTHH CTPYKTYP HaHOJIEKTPOHUKU. [IpenMeToM KypCOBbIX MPOEKTOB SBIAIOTCA BHIOOD W OOOCHOBAHUE Me-
TonoB u3rorosneHus MMC unu CTpyKTyp HaHO3JEKTPOHMKH, pacueT TEXHOJIOIMMYECKUX PEXHUMOB, TEXHOJIOTHYECKUX IO-
IPELIHOCTEN U Ip.

[TpumepHBIE TEMBI Ha KypCOBOH MPOEKT:

TexHoNnorus U3roTOBIEHUs MHTErpaibHON MuKpocxeMbl DCIIL.

Texnonorus usrorosnenus UC Ha coBmewieHHbIX MOII-Tpan3ucropax.
®DoTouyBCTBUTENbHBIE NPUOOPHI C 3apsAn0BOi cBA3bio Ha M/IIT UC.
Texnonorus uzrorosnenus cxemsl UMC TTIL.

Texnonorus usrorosnenus KMIIT UC tuna UJIW-HE.

TeXHOIOTHS U3TOTOBIEHMS TPAH3UCTOPA C IBYMEPHBIM JIEKTPOHHBIM [a30M.

Oy IR B

O0bemM ayauTOpHBIX 3aHaTHH 0 KypcoBomy npoekty (KPC)- 20 gac
Ne Ne pazpena TemaTuKa caMOCTOATE/ILHON padoThI Tpyno- Komnerennun KouTtposs BbInoJi-
eMKOCTh
n/n | AMCUUIIUHBI (0emanusayus) — OK, IIK, IICK HeHus1 paboThbI
JlomycK K BbINOJHE-
1. 1-11 Boinaua 3ananuii Ha KI1 2 [IK-8, TICK-2 Huto KII, nnan pabo-
ThI
CornacoBaHue CMNUCKa JMTEPaTYpPHbIX Crniucok nuTeparypsl,
2, 1-11 VCTOYHUKOB W TMjaHa O030pHOM 4YacTw 2 K-8, IICK-2 BBIMOJIHEHHAs 0030p-
KII Has 4acThb paboTbl
BrinonnenHas pac-
3. 1-11 ITpoBepka pacueToB no pabote 4 I1K-8, TICK-2 YETHO-TIIPaKTUUECKas
4acTb paboThI
n 111 ITpoeepka rpaduyeckux MaTepuasoB 4 [K-8, TICK-2 I'paduueckuii mare-
paboThl puan
5. 1-11 ITpoBepka o(opmiieHus paboThl 4 I1K-8, TICK-2 I13 k pabote
6. 111 Hp(jBepKa Npe3eHTauyy, noknana, o6- 4 MK-8, TICK-2 Hpe3eHTauHiI, IOKIan,
1€} TOTOBHOCTH K 3aILUTE rorosblii KIT

11. PEATHUHI OBASI CUCTEMA JJI51 OHIEHKH YCIIEBAEMOCTHU CTYJAEHTOB
Tabumna 11.1. banabHble OLEHKH /IS 3JIEMEHTOB KOHTpoJd (7 cemecTp)
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MaxkcumanbHbIii 5 MaxkcumMaJbHBIH
MaxkcumasbHbIH
DJIEMEHTBI 0ajt Ha 1-yro KT 0aJu1 3a nepuoa me- | Bcero 3a
. 0ania1 3a mepuoa me-
y4eOHO# AeATeJbLHOCTH ¢ HayaJjia ceMecT- say 2KT u Ha ko- ceMecTp
xkay 1KT u 2KT
pa Hell ceMecTpa
BeinonHeHue U 3a1iuTa MHIUBULY-
: PRRIL 7 8 8 23
JIbHBIX 3a1aHui
KoHTponbsHbIE paboTh 10 10 20
OTueThl N0 NPAKTUYECKUM 3aHATUIM 5 5 5 15
KOMNOHEHT CBOEBPEMEHHOCTHU 2 2 2 6
ITocewenue 3aHATHi 2 2 2 6
HTOro MmakcuMyM 3a nepMon: 26 17 27 70
Cpaya 3k3amMeHa (MaKCHMYM) 30
HapacTtarowum urorom 26 43 70 100
8




Tab6auua 11.2. ba/uibHbIE OLIEHKH JJIsI 3JIEMEHTOB KOHTPoJIs (8 cemecTp)

MaxkcumaabHBIA . MaxkcumanbHbIi
MaxkcumanbHbIH
SJ1eMeHTBI 0ana Ha 1-yw KT 0ann 3a mepuon me- | Bceero 3a
yeOHOIl e TeJJbHOCTH € Ha4Ya/1a CEMeECT- G 3 UePHO M KAy 2KT u Ha ko- ceMecTp
y axny 1KT u 2KT
pa Hell cemMecTpa
ITocemenue 3anstuiit KPC 2 2 2 6
ITonyyenue 3ananus Ha KI1 4 4
ITon6op ¥ aHANIU3 JTUTEPATyPhI 12 12
BrinonHeHue pacueTos 9 9 18
BrinonHenue rpaguueckux pabot 6 6 12
Odopmnenue I13 12 12
KoMnoHEeHT cBOeBpEMEHHOCTH 2 2 2 6
HTOro MakcumMyMm 3a nepuoa: 20 19 31 70
3ammra KII (makcumym) 30
Hapacrarwomum urorom 20 39 70 100

Tabauna 11.2. IlepecyeT 6aJ110B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

Bajibl Ha 1aTy KOHTPONIBHOHN TOUYKH Ounenka
2 90 % oT MakcuManbHOM cyMMbl 6asiioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMabHON cyMMbl 6ansios Ha naty KT 4
Ot 60% 10 69% 0T MakcUMalbHON CyMMBbI 6asioB Ha naty KT 3
< 60 % oT MakcuManbHOM cyMMBI 6asiioB Ha naty KT 2

Tab6auna 11.3. Ilepecder cymMmbl 6a/I0B B TPAAHIHOHHYIO H MEKIYHAPOIHYIO OIEHKY

HTorosasi cymMmma 6aj1/10B, yYUTHIBAET YCIEIIHO
Ouenka (I'OC) —— - Ouenka (ECTS)
5 (oTinyHO) (3a4TEHO) 90 — 100 A (OTIUYHO)
85 -89 B (oueHs xopoio)
4 (xopowo) 75— 84 C (xopo11o)
(3auTeHo) 70—74
S D (yZ#OBIETBOPUTENBHO)
3 (YDOBNETBOPUTEIBLHO) 65— 69
(3auteHo) 60 — 64 E (nmocpencTBeHHO)
% {HEyAGRISTRApRTEILNG), Huzxe 60 6ansos F (HeynoBneTBOpUTENLHO)
(He 3a4TeHO)

BOﬂpOCLI AJisi NOATOTOBKH K 3K3aMeHy:

1. DuU3MKO-XMMHYECKHE MPOLIECCHl OYUCTKH NOBEPXHOCTH MOAJIOKEK.

2. VC1oBHs NomyYeHUs: MOHOKPUCTAUTUUECKUX TIEHOK.

3. Mexanu3M pocTa U KMHETHKA OKUCIIEHUS! KDEMHMSI.

4. ®usnyeckne OCHOBBI NTpoLiEcca TEpMUYECKOM 1 dy3uu.

5. TexHosorus 3NUTaKCHaNLHOTO HapalMBaHUS TJIEHOK U 060PY0BaHHE.

6. Texnonorus nsrorosnenus aAnddy3MOHHBIX 3IEMEHTOB

7. TexHonornyeckuit npouecc usrotoeneHus Gunonspreix UMC no snutakcuanbHO-NaHApHOM
TEXHOJIOTHH

8. Texnonoruueckuit npouecc usrorosnenust M MC Ha KOMIIEMEHTAPHBIX TPAH3UCTOPaX

9. Texnonorus usrorosnenus 6unonsproit UMC no nonvniaaHapHo# TEXHOIOMHH

10. BbiGop MeTona MostyyeH s pUCYHKA MHTErPabHBIX MUKPOCXEM

11. TexHonorust MeTanIM3auu noaynpoBoaHuKoBsix UMC

12. XHMMHYECKOe OCKACHHE U3 ra30BoM (asbl.
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12. YYUEBHO-METOJUYECKOE W WH®OPMAIMOHHOE OBECIEYEHUE JIUC-
VILIAHBI

12.1 OcHoBHasI TATEpATYypa
12.1.1. Cmupnosa K.M. Ilpoueccsl MUKpPO- U HaHOTEXHOJOrWu. YuebHoe nocobue — Tomck: TYCVP,
2012.-183 c. - [3a1eKxTpOHHBIN pecypc] .- aapec:
hitp://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231
12.1.2. anumuna T.H., Karageit B.A., Anmmenko E.B. TexHonorust KpeMHUEBOM HAHOZIEKTPOHU-
ku: YuebHoe nocobue. — Tomck: B-Cnexrp, 2011. —263 c. - [anekTpoHHbIi pecype] .- aapec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.1.3. K.M.CmupHoBa. Ilpoueccel MUKpO- U HaHOTExXHOJOTMU. YueGHoe mocobue — Tomck: TYCVP,
2007.—-183 c. (51 3k3.)

12.2 Tono/HuTeNbHAS TATEPATYpa
12.2.1. Tanununa T.H., Ynucroenora M.A.OGopynoBaHue 1jisi CO3NaHUS U UCCIIENOBAHUS CBOWCTB 0ObeK-
TOB HaHOJJIEKTPOHUKHM : YueOHoe nocobue / ToMCKHil roCy1apCTBEHHbIH YHUBEPCHTET CUCTEM YMNPAaBIEHUS U
panuosnekTpoHuku. — Tomek : 2010. — 100 c. : un. - [37€KTpoHHBIMN pecypc] .- aapec:
http://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231

12.2.2. TIpouecchl MUKPO- ¥ HAHOTEXHONIOTHH : yueGHoe nocobue ans By3oB / T. U. Jlanununa [u ap.] ;
DenepanbHOE areHTCTBO MO 00pasoBaHHIo, TOMCKHMIH rOCYyAapCTBEHHbIH YHUBEPCUTET CUCTEM YNpaBIEHUsS H
panuoanekTponukn. - Tomck: TYCVYP, 2005. - 316 c. : un., tabn. - bubnuorp.: ¢. 310-313. - ISBN 5-86889-
244-5 (103 3k3.)

12.2.3. T.1.anvnuna, K.M.CmupHoBa, B.A Mntownn, A.A.Benunuko. [pouecchl MUKPO- M HAHOTEXHO-
JIOTUH. - Tomck: TYCVP, 2005. - 306 (e [anexTponHbIii pecypc].- anpec:
http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

12.2.4. MuxkpossnekTponuka: OU3MYECKHE U TEXHOJIOIHYECKHE OCHOBbI, HAIE)KHOCTL: Y4ebHoe nocobue
nas By3os / H. E. Epumos, U. 5. Koseips, }0. . TopOyHOB. - 2-¢ u3a., nepepab. u gon. - M.: Beicias mkona,
1986. - 464 c. (52 3k3.)

12.2.5. Texnonorus MUKpO3JIEKTPOHHBIX ycTpoiicTe: CripaBounuk / 3. 10. Totpa. - M.: Paguo u cBsi3b,
1991. - 528 c. - ISBN 5-256-00699-1. (45 3K3.)

12.3 YueOno-MeToANYECKHE OCOOHS U MPOrpaMMHOe olecriedenne

12.3.1. Ilpouecchl MUKPO- M HAHOTEXHOJIOTHHM : Y4eOHO-METOAMYECKOE MOCOOUE MO ayAUTOPHBIM TIPaK-
TUYECKUM 3aHSATUIM U CAMOCTOSTENbHOM paboTe Ans cTyaeHToB cneuuansHocti 210104 "MukposnekTpoHuka
1 TBepRoTenbHas anexTponuka" / K. M. Cmuprosa ; ®enepanbHoe areHTCTBO N0 06pasosanuto, Tomckuii rocy-
AapCTBEHHBIM YHUBEPCUTET CHCTEM yNpaBlIeHHUs U PaJHO3/IeKTpOHHKH, Kadenpa dusnyeckol sneKTpoHUKH. -
Tomck : TYCVYP, 2007. - 53 c. (47 3x3.)

12.3.2. Ilpouecchl MUKPO- U HAHOTEXHOJIOTHH : yUeOHO-METOAUUECKOE TTOCOOUE MO BBIMOTHEHHIO Kypco-
BOT0 NpPOEKTa AJd CTYAEHTOB cneunanbHocTi 210104 "MukpoaneKTpoHHKa W TBEpAOTeNlbHAs 3JeKTpOHuKa" /
K. W. CmupHoBa ; ®enepanbHoe areHTCTBO Mo 06pa3oBaHmIo, TOMCKHIA rOCY/IapCTBEHHBIH YHHBEPCHTET CHC-

TEM YNpaBJIeHUs U panrosiekTpoHuky, Kadenpa dusnueckoii snekrponuku. - Tomck : TYCVYP, 2007. - 21 c.
(30 3k3.)

12.4 Ba3pl JaHHBIX, HH(OPMANHOHHO-CIPABOYHbIE H IOUCKOBBIE CHCTEMBI

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JIMCITAIIJINHBI

Jlnst peanusauuyu nporpamMMbl y4eOHOM NUCLMILTHHBI TPEOYETCs ayAMTOpHUS, OCHAILEHHAS MYJIbTHME M-
HBIM TIPOEKTOPOM.
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1 Beenenue

DOHJ OIECHOYHBIX CPEICTB (®OC) sBuseTCS NPHIOKEHHEM K paboueli mporpamme

JUCIHUIIIINHBI <<HpOHCCCBI MUKPO- M HAHOTEXHOJIOTUUY» U OpeacTaBiseT coboH COBOKYIIHOCTH

KOHTPOJIbHO-H3MEPHUTENbHBIX MaTepHaioB (THIIOBBIC 3a/a9d (3aqaHus), KOHTPOJIBHBEIE PaboOTEHI,

TECTHI U I[p) H MCTOIOB HUX HCIIOJIB30BaHUs, IpE€aHa3HAYCHHBIX JJISI H3MCEPEHUSA YPOBHS

AOCTHIKCHUSI CTYIEHTOM YCTaHOBIEHHBIX PE3yJILTaTOB O0yYeHHS.

®OC 1o JUCITAIIIINHE «HpOHCCCBI MHKDPO- U HAHOTEXHOJIOTHMN» HCIIOJIB3YETCA IIpU

IIPOBCOCHUH TEKYIIIETO KOHTPOJIA YCIIEBAEMOCTH U HpOMC)KyTO‘—IHOﬁ arTeCTaluy CTYICHTOB.

Hepequb 3aKPEIJIEHHBIX 3a AOHCIHMIIIMHONR <<HpOI_[€CCI>I MHUKPO- U HAHOTEXHOJOTUNY

KOMITCTEHIIMH IIpUBeieH B Tabmuie 1.

Taéauna 1 — Tepedens 3aKPeIVIEHHBIX 32 JTUCHUILTHHOM KOMIIeTeHIH i

Kon

DopMyIHPOBKA KOMIIETEHIINH

JTansl popMHupPOBaAHHS

KOMIIETCHI MU

IIK-8

TOTOBHOCTH MCIIONB30BaTh 0Oa30BBIE
TEXHOJIOTHYECKHE
obopynoBaHue,
IIPOU3BOJICTRE

IIPOIECCHI "

IpPUMEHSIEMBIE B

MaTepHalIoB,

HaHO- u
MHUKDPOCHUCTEMHON TEXHUKHI

KOMIIOHCHTOB

Jlo/oKeH 3HaTh PU3MKO-XUMHUYECKHE U
TEXHOJIOTHYECKHE OCHOBHI MTPOLIECCOB
IIPOM3BOJCTBA U3JEINH MUKPO- U
HaHO3JIEKTPOHUKH, THIIOBLIE
TEXHOJIOTHYECKUE IPOLECCH] HX
U3TOTOBJICHHS;

JloKeH 3HaTh TPUHLIKIIE]
OpraHu3aiuy 0a30BBIX
TEXHOJIOTHYECKUX IIPOIECCOB
CO3/IaHHs KOMIIOHEHTOB MUKPO- H
HaHOCHCTEMHOM TEXHHKH,

JloJDKeH yMeTh BHIOHpATh
ONTHUMAJILHBIE TEXHOJIOTHYECCKHE
MIPOIECCHI, HX IIOCIEN0BATENbHOCTH U
KOHTPOJIBHO-U3MEPUTENIbHBIC
OIICpaIlMy IS IIPOU3BOICTBA U3AETUI
DJIEKTPOHHOU TEXHUKH;

JloJKeH BlIaIeTh HaBBIKAMHU
peanu3anyy COBPEMEHHBIX CIIOCOOO0B
HaHECEHUs], yIaICeHUS ’
MOAX(UITHPOBAHUS MaTePHAIIOB [IPH
CO3IaHUH JIEMEHTHOH 0a3bl MUKPO- H
HAHOCHUCTEM

IICK-2

TOTOBHOCTBIO K
COBPEMEHHBIX

IIPEMEHEHUIO
TEXHOJIOTUYECKHIX
IPOIECCOB U TEXHOJIOTUYECKOTO
o0opynoBaHMs Ha JTamax pa3paboTKH
U IIPOU3BOIACTBA M3NEIMA MHKPO- H

HaHOJJICKTPOHUKH, TBCpHOTeHBHOﬁ

JloixeH 3HaTh COBpEMEHHBIS
TEXHOJIOTHYECKUe IPOLEeCcChl U
o0opyanoBaHUeE, UCIIOIB3yEeMBIE Ha
sTanax pa3paboTKH U IPOU3BOACTBA
U3JIENUNA MUKPOSJIEKTPOHUKH H
TBEPIOTEIILHON JIEKTPOHUKH.
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JomxeH ymeTs 000CHOBATEH BEIOOD
IIPOLIECCOB M METOIOB IS
IOCTHKEHHS IIOCTaBIICHHOH
TEXHOJIOTHYECKOM [ENH.

JJICKTPOHUKHU u
TCXHHUKHU

MHKPOCHUCTEMHON

JloioKeH BIaeTh HaBBIKAMHE BhIOOpA 1
IPIMEHEHHUS OCHOBHBIX OIl€paIlyii
TEXHOJIOTHY CO3IaHUS U3ICITHi
MHKPO- U HAHOIIEKTPOHUKH,
TBEPAOTEIBHON SNEKTPOHUKH H
MHUKPOCHCTEMHOM TEXHUKHU

2 Peanuzanmsa xomMmereHImii
1 Komnerennus ITK-8

IIK-8: TroTOBHOCTL HCIONBL30BATHL 0a30Bble TEXHOJIOTHMYECKHE IPOLECCHl U
o0opynoBaHHE, NpPHMEHseMble B MNPOU3BOACTBE MATEPHAJIOB, KOMIIOHEHTOB HAHO- ' H
MHKPOCHCTEMHON TEXHHKH

Jlns  hopMHpOBaHMA KOMIETEHIMH HEOOXOIUMO OCYIIECTBUTH sl ITAIlOB. JTAIbI
(hopMUpOBAHHS KOMIIETEHIIWH, IIPUMEHSEMble IUIS 3TOTO BHIBI 3aHATHH M HCIOIB3yeMbIE

CpeACTBa OLICHUBAHUS IIPEICTABICHEI B Ta6J'[I/III€ 2.

Tabaana 2— ITaner dopMHPOBAHAS KOMIETEHIIMH H MCI0JIb3yeMbIe CPEICTBA OLeHUBAHHUS

1. Cocrar 3HaTh Ymern Baaners
3HaeT QU3UKO- Ymeet BHIOHpATh Brnaneer HaBbikamu
XUMHUYECKHE U ONTUMABFHBIC peanm3anuu
TEXHOIIOTHYECKHUE TEXHOJIOTHYECKHE COBPEMEHHBIX
OCHOBBI ITPOIECCOB IIPOIIECCHI, UX coco0oB
IIPOM3BOACTBA IIOCJIEZIOBATEILHOCTH HaHECEHHS,
U3IENUN MUKPO- U U KOHTPOJIBHO- yOaJIeHUs |
HaHOJJIEKTPOHUKH, HM3MEpUTENIbHEIC MOIU(DUITPOBAHHUS
TUIIOBBIE oliepanuu s MaTepUalioB MpU
TEXHOJIOTUYECKHIE IIPOW3BOJICTBA CO3JaHUH

Conep:xanmne IIPOLIECCHI UX H3JIETIMH IEKTPOHHON | 3IIEMEHTHOM 0a3kl

3TaNoB U3TOTORJICHUS, TEXHUKH MUKPO- H
IIPUHITHATIBI HaHOCHCTEM
OpraHu3aIuu
0a30BBIX
TEXHOJIOTHYECKUX
IIPOLIECCOB CO3/IaHM
KOMIIOHEHTOB
MUKPO- U
HAaHOCUCTEMHOM
TEeXHUKH

I — e Jlexmuu; e [lpaktuyeckue e JlpaxTuueckue

e Jlpaktuueckue 3aHATHUS, 3aHSITUS;
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SaHATHSA, Camocrositencuas | o Kypcogoii mpoekt
Wunueunyansase pabora cTyIeHTOB;
3a/1aHUS; Brinonaenue
['pynmoskie JIOMAIITHETO
KOHCYNBTaIMH HHIUBUIYATBHOIO
3a/1aHus
Odopmnenue u
KonTposbukie 3amura
paboTsr; HHIUBUIYATBHOIO
) e 3ammra
Bremonuenue 3aaHU;
JIOMAITHETOo KonTponsusie TIPAKTIMGCHHX
Hcnoabsyemere P 3a/IaHHH,
HHIUBHUIYaIHHOT paboTEHL;
cpeacraa ) e 3amura
0 3aJ]aHH; Brmonnenue
OLICHUBAHHS KypCOBOT'O
Bemonuenue NIPAKTHYECKUX
. IIPOEKTa;
NPAKTHYECKUX 3a/laHuit;
.. e DK3ameH
3aaHui; Koncmexr
OK3amen CaMOCTOSITEIbHOM
paboTsI

Obmue XapakTepuCTHKH MOKa3aTeliell u

dTanax IIpuBeAeHsBI B Tadmue 3.

KPUTEPUEB OLCHUBAHUS KOMIIETEHIIMM Ha BCEX

Tabmuna 3 — O0mue XapaKTepHCTHKY MoKa3aTeTeif H KPHTEPHEB ONeHHBAHHSI
KOMIIETeHIIHH 110 3Tanam

Iloka3zarenn u

KpPHTEepUH 3nars Ymers Baagern
Obnanaer
i Ob6namaer quamna-
(haKTUYECKUMHU U
S 30HOM IIPaKTHYECKHUX Kontpomupyer
OTaM9HO (BBICOKHIA 3§IaHI/I$IMI/I B yMEHHH, TpebyeMBbIX pabory, IpoBOIUT
) Ipeneax u3vaaeMoii JUISL pa3BUTHS TBOP- OLICHKY,
BeHb %
Ypo A e ch YECKUX PEILICHHUIA, COBEPIIIEHCTBYET
TacTH 5
OHUMAHUEM TDAHH abCTparupoBaHus JEUCTBUS pabOTHI
i
patit npoOiem
IIPUMEHUMOCTH
Obnagaer Beper
3 b JUarna3oHoM OTBETCTBEHHOCTH 3a
HaeT (HaKThl
’ IPAKTHIECKHIX 3aBepIICHHE 3a1a4 B

TIPUHITATIBL,

Xopomo (0a3oBblii YMEHUH, TpeOyeMBbIX HCCIIEOBAaHUH,
IIPOLIECCHI, 001IIHe 5
YPOBEHbB) JUISL PEIICHHS IpucnocadIuBacT
enenax
HOHATHA B P 6ﬂ OIPENETICHHBIX CBOE ITOBEICHHE K
CTH
H3YHacMOoH 0bna npobiiem B obactu 00CTOSITEIECTBAM B
UCCIIEIOBAHUS pEIIeHUH TpobiemM
OGmnamaer
YnoBiaeTBOpUTENHLHO OCHOBHBIMH Pabotraet npu
Ak prre) Ob6nanmaet 6a30BBIMH
(moporoBbIi SO —— YMEHUSIMH, TIPSIMOM
YPOBEHB) - TpeOyeMbIMH IS HaOTIOIeHU T
BBITTOTHCHHS
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IIPOCTHIX 3aaa4

@opmynMpoBKa IOKa3aTeled ¥ KpPUTEpHEB OICHHWBAHWS JAHHOM KOMIIETEHI[UH

[IpuBeleHa B TabmuIle 4.

Taﬁnnua 4 — [loxkasareau u KPpUTEPpHUH OLICHUBAHHWSA KOMIIETEHIMH HA 3Tanax

IToka3zarenu u
3HaTH Ymers Baaners
KpUTepUH
3Haem QPu3UKo- ymeem c80600H0
MeXHONL02UYEeCK paspabomamp eraoeem
ue 0CHOBbL MEXHON02UYeCKULL HaBbIKAMU
npoyeccos npoyecc 013 peanuzayuu
npou3800cmea U320MOB1eHUs COBpeMEHHbIX
uzoenutl U30enUss MUKpPO- U cnoco6og
MUKPO- U HAHO3IeKMPOHUKU Hauecenus,
HAHO2IEKMPOH , yoaneuus u
uKu; ymeem MOOUPUYUPOEAH
3Haem obocnosamu Usl Mamepuanos
munoewle 6b100p npu co30aHUU
MEeXHON02UYECK N0oC1e008aMeNbHO 9/1eMeHmHOU
ue npoyeccul, cmu bazvl MUKpo- u
N — UCnOMb3yeMbie MEXHONOZUECKUX Hauocucmem
8 COBpeMEeHHOU onepayuii;
YPOBeHb)
MUKDO- U ymeem
HAHO3IeKMPOH obocrnosamu
uxe ev1O0p
3Haem ONMUMANBHBIX
NPUHYUNDL MEXHON02UYeCKUX
op2aHu3ayuu DedcuMos u
0a306vbix OYeHUMb UxX
MEeXHON02UYeCK 6lUAHUE HA
Ux npoyeccos BbIXOOHbIE
co30anus napamempbi
KOMHNOHEHMO8 MUKPO- U
MUKDPO- U HAHOCMPYKMypbl
HAHOCUCMEMHO
U MeXHUKU
3Haem uzuxo- ymeem enaoeem
MEeXHONLo2UYeCK paspabomamb HaBbIKAMU
ue OCHOBbL MEeXHONI02UYeCKUL peanuzayuu
npoyeccos npoyecc 0 COBPEMEHHBIX
Xopomo (6azoBbIii npouseo0cmea U320MOGIeHUs. cnocobos
YPOBEHB) usoenuii U30enus MUKpo- u HaHeceHus,
MUKPO- U HAHO3NIeKMPOHUKU yoaneHus u
HAHO3LeKMPOH ; MOOuuyuposan
UKu, ymeem us mamepuanos
3Haem 6a306vie obocrosamw npu co30anuU
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MexXHOoN02UYeCK
ue npoyeccer,
UCNONb3YeMble
8 CO8pEMEHHOU
MUKPO- U
HAHO3IeKMPOH
uxe

3Haem
NPUHYUNBL
opz2anu3ayuu
b6az06vb1x
MEXHON02UYECK
ux npoyeccoe
CO030aHUS
KOMHNOHEHMO8
MUKDO- U
HAHOCUCTNEMHO
U MmexHuxKuy

66160p
NOCed08amenbHO
cmu
MEXHON02UYECKUX
onepayuti

/leMEHMHOU
baszvl Mukpo- u
Hanocucmem

YnoB/IeTBOPUTEILHO
(moporoBkIii ypoBeHs)

onucwieaem
Qusuxo-
MEXHONLO2UYECK
ue 0CHOBbl
npoyeccos
npouzeoocmea
uzoenutl
MUKPO- U
HAHOBIeKMPOH
UKU;

umeem
npeocmasienu
eo
MeXHON02UYeCK
Ux npoyeccax,
UCNONb3yeMble
MbIX 8
COBpemMennou
MUKPO- U
HAHO31eKMPOH
uxe;
O3HAKOMILEH C
NPUHYUNamu
op2anuzayuu
0a306v1x
MEXHON02UYEeCK
Ux npoyeccos
co30aHuUs
KOMHNOHEHMO8
MUKPO- U
HAHOCUCMEMHO
Ul MexXHUKu

ymeem

paspabomamyb

MexXHON02UYeCKUl
npoyecc o1
U320MOBIeHUS
U30enUs MUKpo- u
HAHOINEeKMPOHUKU

)

cnocoben
8v16pams cnocob
HaHeceHus,
yoanenus u
MoOupuyuposan
U Mamepuanos
npu CO30aHUU
2N1eMeHMHOU
0a3vl MUKpO- U
Hanocucmem
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Komnerennus ITCK-2

IICK-2: roT0BHOCTBI0 K NPHMEHEHHI0 COBPEMEHHBIX TEXHOJOTHYECKHX IPOLECCOB

U TEXHOJJOIHYEeCKOro 060py,£[OBaHI/Iﬂ Ha 3Tamnax paspaﬁoTKn H IIPpOU3BOACTBA 15631 (M 0% 0%

MHKPO- H HAHOJICKTPOHHKH, TBepI[OTeJILHOﬁ SJICEKTPOHUKH U MI/IKpOCI/ICTCMHOﬁ TEXHUKH

Jist GOopMHUpOBaHMS KOMIICTEHIMHM HEOOXOIMMO OCYINECTBHTH PSI 3TAlOB. ITambl

(I)OpMHpOBaHI/I}I KOMIICTEHIINHU, IIPUMCHSAEMBIE I 3TOr0 BHABl 3aHATHU U HCIIOJIB3yEMBIC

CpeICTBa OLICHUBAHUS NPENCTABICHEI B TA0NHUIE 5.

Tabauna 5- Jransi GopMHPOBAHHS KOMIIETEHIHH H HCTIOIb3YeMbIe CPEICTBA OLEeHNBAHNAS

2. Cocras 3Harsb Ymersn Bragers
3HaeT COBpeMEHHBIE | YMeeT Bnaneer HaBbikamu
TEXHOJIOTHYECKHE apryMeHTHPOBaHO BBIOOpa U
IIPOLIECCHI U BBIOMpATH NIPOIECCHl B | TIPUMEHEHUS
obopynoBauue, METO/BI NOTyYECHHUS OCHOBHBIX OTIepaITuit
HCIIONIb3yEeMBIE Ha KOMIIOHEHTOB MHKPO- | TEXHOJIOTHHU

Copnep:xanue .

A TENIOE aTamnax pa3spaboTKU U | ¥ HAHOIIEKTPOHHUKH CO3IAaHUs U3ACTHI
IIPOM3BOJICTBA JUISL TOCTYDKEHUS MUKPO3JIEKTPOHUKH,
15631 (SH05051 IIOCTaBIEHHOU TBEPIOTEIBHOU
MHUKDPO3JIEKTPOHUKH TEXHOJIOTUYECKOH JNIEKTPOHUKH H
H TBEPIOTEIBbHOM Leau MUKPOCUCTEMHOM
INEKTPOHUKHI TEXHUKHU

e JlpakTtuueckue
o Jlexnumu;
3aHSTHUS,
e [lpaktuyeckue
) e (CamocrosTensHas
3aHATHS, e JIpakTuueckue
. paboTa CTyIeHTOB;
Buan! 3ausaTuii e VnnuBunyanbHEIE 3aHATHUS;
e BrmonuneHue .
3a/1aHus; e KypcoBoit mpoexT
ZIOMAIITHETO
e [ pynmoBeie
HUHIUBUAYAIEHOTO
KOHCYIBTallHH
3a/laHus

Hcnoanilyembre
cpencTBa
OLlCHUBAHMUS

e Kontponbhas
pabora;

e Brmonnenue
JIOMAaIITHErO
3aJaHusd;

e Brmoanenue
NPaKTHYECKUX
3aJlaHui;

e DK3aMeH

e Odopmuenue u
3anuTa
UHIUBHTYJILHOTO
3a1aHus;

e KoHTpoONbHEBIE
paboTEHI;

e BrmonHenue
MPaKTHYECKUX
3a/IaHNH;

e Koncnexr
CaMOCTOSITEILHOH
paboTsl

e 3ammura

MIPaKTUYECKUX
3aJlaHui;

e 3amura

KypCOBOTO
IIPOEKTA,

e DK3aMeH

O6H_[I/IC XapaKTEPUCTUKU IIOKa3aTeneu u KPUTEPUECB OLICHHUBAaHUS KOMIIETCHIIMM Ha BCEX

JTanax IpUBEICHEI B TaOIULE 6.

CornacoeaHa Ha noptane Ne 8012




Tabanua 6 — O6mue xapakTepucTHKH MoOKa3aTeNeH 1 KPHUTEPHEB OLlEHNBAHM S
KOMIIETEHIHH TI0 3Tanam

Ilokazarenu n 3 v
HATh
KPHTepUH MeTh Bnaners
Ob6manaer
Obnanaet nuana-
dbaxTHueckuMu u S K
HOM IIPAaKTHYECKHX '
TEOPETUIECKUMHU . va 6 6OHTp aappyer
. HUU, TpeOyeMbIX
OTtangHo (BbIcOKHH 3HaHUSIMH B M > TPEOYEMEL PROGES MPUE0REE
. JIs1 pA3BUTHUS TBOD- OIIEHK
YPOBEHB) Ipesenax m3ydaemoit | oo P P HERKY,
OBIACTH YECKHUX PEICHHMIA, COBEPIIICHCTBYET
abcTparupoBanus E€HUCTBUS pabOTHI
IIOHMMaHHUEM T'PaHuI] parxp A P
npobaem
IIPEMEHUMOCTH
Ob6manaer Beper
HaIa30HOM OTBETCTBEHHOCTE 3a
3HaeT GaxTsl, A
IIPAKTUYECKHIX 3aBEpIIICHHE 33124 B
. IPUHIUIIBL, N
Xopomo (6a3oBpIii IPOTIECoET, ol YMEHHH, TpebyeMbIX HCCIIETOBAHUH,
YPOBEHbB) ’ JUISL peIeHUS npucrocadbmBaeT
IIOHATHUS B Ipeaenax
b OIIpeAeNEHHBIX CBO€ ITOBENICHHUE K
H3y4aeMou obmactu
mpobnem B obnacTu 00CTOSATENBCTBAM B
HCCIICIOBAHMUS pELIeHnH mpobiem
Ob6namaer
OCHOBHBIMH
YnoBnerBopuTeabLHO Paboraet npu
- Ob6nanaer 6a30BEIMHU YMEHUSIMH,
(moporoBwrii IIPSIMOM
OOIIMMH 3HAHUSIMU TpeOyeMBIMH 71
YPOBEHb) HaOIIONEeHUH
BBITIOJIHEHUS
IIPOCTHIX 3a/1a4

(DOPMYHI/IPOBKB_ IIoKasarejnen u KPUTCPHUEB OIIEHWBAHUS OJAHHOM KOMIIETEHIIUUA

npuBencHa B Tabmure 7.

Ta6mana 7 — Iloxa3aTenu u KPATEPUH OLeHUBAHMS KOMIETEHIHH HA 3TANAX

Iloka3zarenu u
3HaTh Ymers Bnanerp
KpuTepuu
® 3naem ® OemoHCcmpupyem |e e1adeem
coepemenHvle basosvie Memooamu 01
MexXHON02UuYecKue UHOICEHepHble peutenus
npoyeccwl U SHaHUA U TMEXHON02UYECK
obopyoosanue, NOHUMAHUe ux 3a0ay
. UCnONb3yemble Ha HAYYHbIX MUKDO- U
Chomeano (suxeormd amanax NPUHYUNOB, HAHO31eKMPOH
FROBGHL) pazpabomxu u JledHcawux 6 UKU;
npou3eoocmea ocHoge ® c800600HO
uzoenuti MEXHON02UHECKU ernaoeem
MUKPOINLEKMPOHUK X npoyeccos HaBvIKaMU
uu MUKPO- U svibopa u
meepoomenbHOU HAHO3IeKMPOHUK
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9NIeKMPOHUKU u, NpUMeHeHUSs.
NOHUMaem MUKPOCUCMEMHO OCHOBHBIX
obracmu Ul MEXHUKU, onepayuii
KOHKDPEmHO020 obnraoaem MEeXHONLO2UU
NpUMEHEHUS. ouanazoHom CO30aH U
MEXHON02UYeCKUX NPAKMUYECKUX MUKPO- U
npoyeccos u YMeHUl, HAaHOCMPYKMYP
0bopyoosanus mpebyembix O/is
CPAaBHeHUsL U
svibopa
MEXHON02UYeCKU
X npoyeccog u
Memooos 05
0ocmudiCeHUs.
NOCMAasNeHHoU
yenu
ymeem
00bsACHUmMb U
UHmMEpPNpemupos
amw NOy4eHHvle
uccneooeamensvc
KUe U onvlmuule
MEXHONI02UYeCKY
e pe3yniomamol
3Haem ymeem e1aoeem
cospemennvle evibupame HaBblKAMU
MEeXHONL02UYeCKUe MEXHONI02UYECKO evibopa u
npoyeccol u e obopyooesarue NpUMEHEHUS.
obopyoosanue, U Memoo OCHOBHbBIX
UCNONb3YeMble HA nony4enus O onepayuil
Xopomo (6a30BbIii smanax KOHKPEemHO20 MexHono2uY
YPOBEHb) paspabomxu u npuUMeHeHUs. co30anus
npouszeoocmea MUKPO- U
usoenuil HAHOCMPYKMYDP
MUKPOIIEKMPOHUK
uu
meepoomenvHoil
9NIeKMPOHUKU
umeem ymeem peuiamp umeem HAaBbIKU
npeocmasnenue npocmele 3a0a4u evi00pa u
06 0CcHOBHbIX no 6v160py NpUMeHenus
MEXHOLOSUYECKUX npoyeccos u OCHOBHbIX
VAOBIETBOpHTEIbHO npoyeccax u Memoooe onepayutl
(MOPOroBbIH yposeny) obopyoosanuu Ons nonyyenus MexXHON02UY
co30anus KOMHNOHEHMO8 co30anus
9NEKMPOHHOT MUKDO- U MUKPO- U
KOMNOHEHMHOU HAHO3NEeKMPOHUK HAHOCMPYKMYp
oazvl u
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3 Tumnosbie KOHTPOJIbHbIC 3aJaHUS

I[JIH peaiu3anun BBIMICNIEPECYHUCIEHHBIX 3a1a4 O6y‘-ICHI/ISI HUCIIOJIB3YIOTCA CIEOYIOIIUE

MaTte€pualbl: KOHTPOJIbHEBIE pa60T51, HMHIUMBUIYaJIbHBIC 3aJIaHUA, IIPaKTUYCCKHUE 3adaHus,
OK3aMCEH.

TuroBele KOHTPONBHBIE 3aJaHUS WM HHBIE Marepuaiel, HEOOXOMUMBIE IS OICHKH
3HAHWH, YMCHHH, HABBIKOB M (WIM) ONBITA JACSTEIHHOCTH, XapaKTEPU3YIONUX  STallbl
(hopMHpOBaHHs KOMIIECTEHIHE B IIPOLIECCE OCBOCHHS 00pa30BaTeIbHON MIPOrPaMMEL, B COCTABE:

3.1 KoHTpoIbHBIE PaGOTHI:

Tema xouTpompHOM paGorei Ne 1: OH3HKO-XHMHYECKHE OCHOBEI IIPOLIECCOB
nepepacupeneneH s BEECTBA.

Tema xonTpONBHOM paboTEl Ne 2: (DH3HKO-XUMHYECKHE OCHOBBI SIIHTAKCHATBHBIX
IIPOIECCOB, IIPOLIECCOB OKUCIIEHHU.
3.2 BoinmosiHeHHe NOMAIMHUX HHAMBHAYATbHBIX 32 1aHMAI:

Tema nunuBuyansHoro saganus Ne 1 — Jlubdysus npumeceit B KpEMHHUH.
Tema unguBHAyansHOrO 3a0aHusg No 2 — DIHTAKCHS IUICHOK KPEMHHSL.

Tema mumuBunyansHoro samamms Ne 3 — Ilpomecc H3TOTOBNEHHMS IOJYIPOBOJHHKOBBIX
NMC.
3.3 Tembl NPAKTHYECKUX 3AHATHIA:
1). Hommnoxxu nomynpoBoaauKoBbix IMC. MapkupoBKa 1 HapaMeTph MOJIOXEK. CrpyxTypsI
2JIEMEHTOB
2). Pacuet pexumoB muddy3uu u npoduiei TerupoBaHis
3). Pacuer TouHOCTH H3roTOBIEHUS TU(PDY3HOHHBIX SIEMEHTOR
4). PacyeT pexuMoB ra3o¢ha3Hoit SNUTakCHy U IpodHIel aBTONErHPOBAHS
5). Pacuet pexXuMOB MOJICKYJISIPHO-IyYEBOH SIUTAKCUH
6). Pacyer pe>xuMOB OKMCTICHUS
7). Jlatorpadus B TEXHOIOTUH MUKPO- ¥ HAHODJIEKTPOHUKE
8). Pacuer TeXHONOIMYECKUX PEXXUMOB JJIs Co3Manus usonsanuu UMC
9). PazpaboTKa THIIOBBIX TEXHOJIOTHYECKHX MIPOIIECCOB M3TOTOBIEHHMS MONYIPOBOIHUKOBBIX
npudopos u UMC
10). OcHOBEI HAHOTEXHOIOT Ut
3.4 TeMbl 1JIs1 CAMOCTOAITEIHLHOM PadOTHI
1). MeTtozp! ocaXxaeHUS U3 XUAKOU (as3bl: )XUAKOa3HAS SMUTAKCHUS, ITEKTPOXUMUIECKOES
OCaXIEHHUE CI0EB, HAHECEHUE MOHO- ¥ MYJIFTHCIIOEB OPTaHUYECKHIX BEIIECTB METOIOM

Jlearmropa-brnomkeTT. 301b-rellb TEXHOIOTHSL.
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2). Texuonoruu HaHONEYaTH. METOI rOPsTYero THCHEHHS. MCToNnb30BaHute TTOTMMEPU3AIHHA
pe3ucra.
3). IlnasmMeHHBIE IPOIIECCHI Oy YeH s HAHOCTPYKTYP.

3.5 TeMbI KypcoBOro mpoeKTa:

3ajaHus Ha KypCOBOM IIPOEKT IPELyCMAaTpPUBAIOT PaspaboTKy TEXHOIOTHH M3TOTOBICHUS
nonynpoBofHAKOBEIX IMC ¥ TeXHOJNOTHY CTPYKTYp HaHOIICKTPOHHMKH. IIpeIMETOM KyPCOBBIX
IIPOEKTOB ABJIAIOTCSA BBIOOD ¥ OOOCHOBaHHE METONOB HM3roToBIeHHs WMC Mmm CIpyKTyp
HAHOSJICKTPOHUKH, PACUET TEXHOIOIUYECKUX PEXUMOB, TEXHOIOTHUECKUX OTPEITHOCTER U JIp.

IIpuMepHBIe TEMBI Ha KYPCOBOM MPOEKT:

1). TexHOJOTHSA U3rOTOBNECHHUS HHTErPATBbHOM MuKpocxembl ICJI.

2). Texronorus usroropnenus VC Ha coBmemenubx MOIT-TpaH3ucTOpaX.

3). @OoTOYyBCTBHTENBHBIE IPUOOPHI C 3apsAI0BOH cBs3bi0 Ha MJIIT VIC.

4). Texnonorns usrorosnenus cxemsl UMC TTIL

5). Texnonorus m3rorornerus KMJIII YIC tuma WJIN-HE.

6). TexHOMOTHS U3TOTOBNEHN)S TPAH3UCTOPA C IBYMEPHEIM IEKTPOHHBIM [a30M.
3.6 Jx3aMeHAHOHHbIE BONPOCHI:

DU3HKO-XHMUYECKHE IPOLECCH OYMCTKH HOBEPXHOCTH HOMIOMKEK.

VYeoBus OTy4YeHHS MOHOKPUCTAIIIMIECKUX ILICHOK.

MexanusM pocTa ¥ KHHETHKA OKUCIIEHHS KPEMHHS.

Du3nYeCKHe OCHOBHI IIPOLIECCa TEPMUYECKOH THDDY3HH.

TexHomorus sMATAKCHATBHOTO HAPALIMBAHKS ILIEHOK ¥ 060PyIOBAHHE.

Texnonorus usroropnenus nubdy3nOHHBIX HIEMEHTOB

~N O L AW e

Texuomoruyeckuii mpomecc Hu3roToBNEHHs OumomapHHIX MMC 0O  3IHTaKCHATBHO-
ILTAaHAPHOMN TEXHOJIOTHH

8  Texuomormyeckuit mponecc usrorosnerus MJIIT VIC Ha KOMILIEMEHTAPHBIX TPaH3HCTOpPaAx

9 Texronorus usrotosnenus ounomsproit UMC Mo NoiUIIaHapHOH TEXHOIOTHH

10 Bs160p MeTona MOTyYeHHs PHCYHKA HHTETPATBHBIX MEKPOCXEM

11 TexHonOrHs MeTaUTH3AIIUH IIOJIYNIPOBOAHUKOBEIX UMC

12 Xumuyeckoe OcakIeHHe U3 Ta30BoM (asbl.

4 MeTozmqecm/Ie MaTepHaJIbl

st obecnedenus mpounecca oOyd4eHHS M pEIICHUS 3a1ad O0y4eHHsI HCHOJB3YIOTCS

CIIEIYIONTHE MaTePHAIIbL:
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MCTOOHUYECKHUE Mare€puaiibl, OIpEaCIIIOIIHe IIPOUENYPhl OLIECHUBAHUS 3H8HI/II>1, YMCHHﬁ,

HABBIKOB M (WJIM) OIBITA JEATEIHHOCTH, XapaKTEPU3YIOIUX 3Talbl (HOPMHUPOBAHHS

KOMHCTGHL[I/Iﬁ, B COCTaBe:
MCTOI[I/I“IGCKI/IC Marepualbl:

4.1 OcHoBHas aTepaTypa

4.1.1. Cvuprosa K.U. IIpormeccsr MHKPO- ¥ HaHOTEXHOJIOIUU. Y4eOHOoe nmocodue — ToMmck:
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