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|PaccMoTpeHa 1 0100peHa Ha 3aceaHuu Kadeapol
nporokon Ne 71 ot « 30 » 6 2016 1|

Jluer coryiacoBauuii
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BaTEJIBHOrO0 cTapjapra Beiciero obOpasoBanus (OI'OC BO) mo HampaBieHHIO IIOATOTOBKHU
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npuKa3oM MunncTepcTBa 00pasoBanus u Hayku Poccuiickoit Penepamun ot 12 mapra 2015 1. No 218,
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1. EJIA 1 3AJAYUA TUCIUTTINHBI
Ileb10 OCBOCHHMS NMCLIMTUIMHBI SBISETCS M3YYEHHE CTYICHTAMH OCHOBHBIX (bU3UKO-XUMHUYECKHX SB-
NEHUH, NIeKALMX B OCHOBE METO/IOB, ABIAOLIMXCS Ga30BLIMU B COBPEMEHHOI MHKPO- ¥ HAHOTEXHOJIOTHH, NPH-
o0peTeHHe 3HAHUH O COBPEMEHHOMY COCTOSHHMIO H MEPCIIEKTUBHBIX HarnpaBJIEHUAX Pa3BUTHUS MUKPO- M HaHO-
BNICKTPOHUKH, MX DJIEMEHTHOH 0asbl, (U3MYECKMM OCHOBAaM (YHKLMOHMPOBAHUS MPHUGOPOB MHKpPO- U HaHO-
3JIEKTPOHHUKH.

3ajauaMu AUCLIMILIUHBI SBISETCS:

- (hOpMUPOBaHUE HABBLIKOB NMPOBENEHHUS TEPMOLMHAMHUYECKUX U KUHETHYECKUX PacyeToOB TEXHOJIOTHYE-
CKHMX MPOLECCOB;

- opmupoBaHue 3HaHUIT B 061aCTH COCOGOB HAaHECEHMS, yhalleHust U MOAMULMPOBAHUS BELIECTBA HA
MHKpPO- M HaHOYPOBHE, HCIIONb3YEMBIX MPH CO3AAHHH KOMIOHEHTOB TBEPAOTENbLHOM 3EKTPOHHKM W WHTe-
rPajbHBIX CXEM;

- U3yueHue 6a3oBbIX MPOLECCOB U 0GOPYIOBAHMUS, HCTIONB3YEMbIX B TPaAULIMOHHON MUKPOTEXHOJIOIMH, a
TaKokKe CrelUUIecKuX NPOLECCOB, NO3BOSIOLIMX HOPMHUPOBATH CTPYKTYPbI Ha MOJIEKYJIIPHOM YPOBHE M OC-
HOBAHHbIE Ha CTIOCOOHOCTH K CAMOOPraHH3aLMH, CEEKTHBHOCTH, aHH30TPOIHH.

2. MECTO JUCHUILINHBI B CTPYKTYPE OOII

B cooTBeTcTBHMM ¢ OCHOBHOI 06pasoBaTeLHOM MPOrpaMMOii AMCLMMIMHA «IIpoueccbl MUKPO- ¥ HaHO-
TEXHOJIOTMMW» OTHOCHUTCS K 6a3oBoi uacTu 610ka 1 (B1.5.18).

Hucunnnunna 6asupyercst Ha 3HAHUSX, NOMYYEHHbIX 110 Maremaruke, GusnKe, XUMUH, QU3MKe KOHZCH-
CHPOBaHHOTO COCTOSIHHUS, (HU3UKE MJIEHOUHBIX HAHOCTPYKTYP, OCHOBAM TEXHOJIOTUH SJIEKTPOHHOM KOMIMOHEHT-
HOH 0a3bl.

3HaHWsl, MOMyYEHHbIE MIPH OCBOGHMM MCLMILIMHBI, GyIyT MCMOIb30BAHbI NPU U3YyYEHUU TUCLMILIMH:
«TexHONIOrust KpeMHUEBOH HAHOAIEKTPOHMKMY, «MOIETHPOBaHYE 1 NPOEKTUPOBAHHE MUKPO- U HAHOCHUCTEM.

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS JUCHUTITIIUHBI
3.1. Mizy4yenne AHCUMIIMHLI HANPABIEHO HA (GOPMHpPOBAHHE y bakanaBpos caenyromux npogec-
cuonanvnsix (IIK) u npogpeccuonanvno-cneyuanusuposannpix (IICK) xomMmneTeHumii:

- CHIOCOOHOCTBIO BBIMIONHATL PAGOTHI MO TEXHOIOTMYECKOH MOArOTOBKE MPOU3BOACTBA MaTEPUAIIOB U
U3JIeNUH 371eKTPOHHOMN TexHukH ([TK-8);
-~ FOTOBHOCTBIO K MPUMEHEHHIO COBPEMEHHBIX TEXHOJIOIMYECKUX MPOLIECCOB U TEXHOJIOIMYECKOTO 060-

PYNOBaHHWs Ha STanax pa3paboTKK M MPOM3BOACTBA M3EIHI MUKPOSJIEKTPOHUKH 1 TBEpPLOTENbHOM 3JIEKTPOHU-
ku (I1CK-2).

3.2. B pesy/ibTaTe H3yueHHs AHCHUILTAHBI 6AKATABD O0JKEH:
3HATh:

— (QU3MKO-XUMUYECKHE M TEXHONOHYECKHE OCHOBBI MPOLIECCOB MPOM3BOACTBA M3AEIHiA MHKpO- U Ha-
HOSNEKTPOHHKH, TUIOBBIC TEXHOJIOTHYECKHE MPOLECCHl UX M3TOTOBJIEHHS; NMPUHLMMbI OPraHU3aLMi 6230BbIX
TEXHOJIOTMYECKMX NPOLECCOB CO3aHMUS KOMMOHEHTOB MUKPO- M HAHOIJIEKTPOHHKH;

yMeThb:

— BbIOMpATh ONTHMANbHBIE TEXHOJOTHYECKME MPOLECChl, WX MOCIENOBATENLHOCTH U KOHTPOJIbHO-
M3MEPHTE/IbHBIE OTIEPALIMH 1715 TPOU3BOCTBA U3IEIUH HAHO- U MUKPOCHCTEM;

BJIA/IETh:

- HaBbIKAMM peaji3allik COBPEMCHHBIX CNIOCOOOB HAHECEHHUS, yaaNeHus 1 MOAM(DULMPOBAHHUS MaTepHa-
JIOB MPU CO3JaHUH 3JIEMEHTHOH 6a3bl MUKPO- U HAHOCHCTEM.

w
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4. OFbEM JUCHUILIAHBI M BUJBI YYEBHOM PABOTEI

OO01was TpyJ0eMKOCTb JUCLIMILTMHBI COCTABIISET

7

3a4YECTHBIX €AUHULL.

Bun yye6Ho# paGoThl T —— (;eMech;I
AynuTopHbIe 3aHATHS (BCero) 98 78 20
B ToMm uucre: - - -
Jlekuun 44 44 -
ITpaktrueckue 3austus (113) 34 34 -
KypcoBoii npoekt/(pabota) (ayauropHas Harpyska) 20 - 20
CamocTosiTennnas paGora (Bcero) 118 66 52
B ToM uucne: - - -
IIpopaboTka JIeKUMOHHOro MaTepuana 10 10 -
BrInonHeHHe NpakTH4ecKux 3anaHuil 17 17 -
Brinonueuue u 3amura VHIMBUIYaNbHbIX 3ananuit U3-1, U3-2,
3.3 33 33 -
[loaroToBka Kk KOHTPONLHLIM paGoTam KP-1, KP-2 6 6 -
Kypcogoii nmpoext (pa6oTa) (camocTosiTebHas pabota) 52 - 52
llonroroska k sx3ameny 36 36 -
Ob6was Tpyn0eMKOCTh dac 252 180 72
3aveTHble EnuHuipl 7 5 2

5. COAEP)KAHUE TUCIUILIVUHBI

5.1. Pazgean! qucnuming u BUAbI 3aHATHI

-5 1 <
= (=] =
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o HanmeHnoBanue pasnesa AMCUUILINHDI Z == 2 2 2 & o neTeHUUuH
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= |2 |8
1. | BBenenue, uenu v 3aaum AMCLUNIHHDI 2 3 5 [1K-8, TICK-2
DU3MKO-XMMUYECKHE OCHOBBI MIPOLIECCOB yraneHus
2. | BelLeCTBA C MOBEPXHOCTH TBEPIOH da3bl — nox- 2 2 10 14 K-8, TICK-2
JIOWKKHU
3. | Crpyktypsl 3neMeHToB UMC 2 2 2 10 16 K-8, [ICK-2
4 DU3MKO-XMMUYECKHE OCHOBBI MPOLIECCOB nepepac- 3 8 5 10 28 K-8, TICK-2
NpeNeIeHus BELIECTBA
s DU3MKO-XMMHYECKHE OCHOBbl  3MUTAKCHATbHBIX 6 6 5 10 24 TK-8, TICK-2
NpOLIECCOB 2
6. I]il[llz\ljgempmecxne TUIEHKU B TIOJYTIPOBOAHUKOBBIX 4 4 5 10 20 K-8, [ICK-2
7 DU3NKO-XMMUYECKHE OCHOBbI METALTM3ALME 1O- 5 5 10 14 TIK-8, [ICK-2
BEPXHOCTHU CTPYKTYP
3. DU3MKO-XMMHUYECKHE OCHOBbI MPOLECCOB JIUTO- 6 5 5 10 20 TK-8, [ICK-2
rpaduy B TEXHONOTMH MUKPO- U HAHOSIEKTPOHUKMY
9. | U3onsuus snementos UMC 2 2 2 10 16 I1K-8, TICK-2
TunoBble TeXHOIOrMYECKHE MPOLECCHl U3TOTOBIIE-
40, HUA Gunonsipubix 1 M UMC 6 4 & <0 2 [K-8, IICK-2
11. | OCHOBBI HAHOTEXHOJIOI Ui 4 6 2 15 27 I1K-8, TICK-2
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5.2. Conep:xaHue pa3nenoB JHCHUIIMHDI (10 JEKIUAM)

®opmupyembie
Ne HaumenoBaHue TpynoemMkocTb | KOMIETEHIUH
n/n pasaesnos Conepxanue pasenos (uac.) (OK, IIK,
ICK)
1. Lenu u 3apaun xypca. TpeboBanus k 06beMy 3HaHMI
N0 TUCUMILTUHE. MUKPO- M HAHOTEXHOJIOTMH — OCHOBA
Beenenue, uenu u COBPEMEHHOM HAHOJJIEKTPOHUKH. OpraHu3alunoOHHO- 5 [K-8. [ICK-2
3aja9y IMCUMIUIMHBL | TEXHOJIOTMYECKUE OCHOBBI IIPOM3BOACTBA W3NEJHi ’
MUKPO- U HAHO3JIEKTPOHUKH. CMUCOK PEKOMEHIYEMOMH
JIUTEPATYPBI.
2. | ®usuko-xumuueckue | BriGop marepuana momnoxex UMC. MexaHunueckas,
OCHOBBI MPOLIECCOB MeXaHOXMUMHuYeckas U Quinyeckas o6paboTka noano-
YIaneHus BeeCTBa | jKeK. XWMHUYECKas, JJIEKTPOXHUMHUUECKAs U HOHHO- 5 K-8, TICK-2
C NIOBEPXHOCTH TBEP- | IUIA3MEHHAs OYMCTKAa NoiJiokek. KOHTponb creneHu ’
10 (a3bl — MOATOK- | YMCTOTHI.
K4
3. | Ctpyktypsl 3nemeH- | CTpYKTyphl 31€MEHTOB NoJynpoBOAHMKOBbIX UMC
2 K-8, TICK-2
toB UMC
4. | ®usuko-xumuueckue | [Tpouecch TepMOAM(PDY3HOHHOrO  JIETMPOBAHMUS.
OCHOBBI  mpoueccos | JiuddysnonHbie  mpouecchl, CTUMYJIMPOBAHHBIE
NepEpacnpeNieNelks | BHELIHMMU U BHYTPEHHUMH GakTopamu. dusuueckie
BEILIECTBA OCHOBBI NIPOLIECCOB TepMuUueckoit nuddys3un u UoH-
HOM mmruiaHTauuu. TexHonorus nuddysun u o6opy-
nosaHue. KOHTpoOb MapaMeTpoB JIErMPOBAHHBIX CJIO- 8 K-8, [ICK-2
eB. Pacuer pexumor nuddyszuu u nuddy3MoHHbIX
npo¢une neruposanus. [lapameTpsl, BIMAIOWME Ha
BOCIIPOM3BOJMMOCTL PE3YJIbTATOB. TEXHOJOTMYECKUE
NIOrpEeIHOCTH NMPU CO3AaHuK IuDDY3MOHHBIX Obnac-
Tei. Monuduuupoanue.
5. | ®usuko-xumuueckre | TepMOAMHAMMKA U KUHETHKA OPMEHTHPOBAHHOIO 3a-
OCHOBBI  3MUTAKCU- | POAbLILIEOOpa3oBaHus. MeXaHU3M SNMUTAKCUU. MeTo-
QJIbHBIX MTPOLIECCOB Zbl MONYYEHHUs! SNUTAKCHANbHBIX CTPYKTYp. [asodas-
Has 3MUTaKcus KpemHuus. KuHeTuka snutakcuaibHOro
POCTa IJIEHOK NpU OCaXAEHUM U3 ra3oBoii (asbl. Pac-
HET CKOPOCTH 3MUTAKCUU. ABTONErUPOBAHHE MPH MK~ 6 MK-8. [ICK-2
TaKCHU. TeXHONOrus SMUTAKCHANLHOrO HapalMBaHMUs ’
TUIEHOK U 000pynoBaHue. KOHTpOIIb napameTpoB 3mnu-
TaKCHaJbHbIX MIEHOK. ["a3otasHas snurakcus U3z Mme-
TAINOOPraHM4eCKUX  COEAMHEHMIt.  MoekynspHo-
JlyuyeBas JMUTaKCHs. YCIOBMS TONYHYEHHS MOHOKpU-
CTJNIMUECKHX IeHoK. O6opynoBanue nis MJID.
6. | Huanexktpuueckue Tepmuyeckoe okucneHre kpemHus. MexaHusm pocta
MICHKW B MOJYNpPO- | M KMHETHKA OKUCIEeHHs. MeTObl OKUCIIEHUs U 06opy-
BOAHMKOBBIX UMC nosanue. Ilepepacnpenenenue Jerupyrommux npume-
Celt Ha rpaHuue pasaena ¢as npu okucnenun. Tepmo-
MUHAaMKUKa U KWHETUKA NPOLECCOB XMMMYECKOTO OCa- 4 K-8, [ICK-2
KIEHUS U3 ra3oBoi Basbl. PUNKO-XUMUUECKHE OCHO-
Bbl XMMHUYECKOTO M I1a3MOXUMUYECKOTO OCAXKACHUS
DOVBNIEKTPUYECKUX TIJIEHOK Y MOJMKPUCTAIIMYECKOTO
kpeMHus. O6opynosanue. CBONHCTBA MIIEHOK.
7. | Ousnko-xumuyeckue | BbiGop MaTepuana MeTalTM3aUMU U TEXHONOIHS Me-
OCHOBbI METANIM3a- | TAIM3AUMK. AHalM3 OTKa30B M0 MeTaLTM3aLUHK. 5 K-8, TICK.2
UMM TOBEPXHOCTH | MHOrOypOBHEBas METaLNU3aLHs. ~ )
CTPYKTYP
8. | ®usuko-xumuyeckne | Knaccudukauus npoueccos nurorpaguu. Ddusnko-
OCHOBbI  MPOLIECCOB | XMMHYECKME OCHOBbI mpouecca (otonurorpaduu.
nutorpadpun B Tex- | TomyueHue puCyHKa MHTErPAIbHOMN CXeMbl METOLAMH 6 ITK-8, [ICK-2
HOJIOTWH  MHUKPO- M | (OTO-, PEHTreHO- U dreKTpoHonuTorpaduu. HaHonu-
HaHO3JIEKTPOHUKH Torpadusi.
9. | Usonsuus snemenToB | U3onsuus oGpaTHOCMEILEHHBIM p-n-niepexonom. Jlu-
NMC SneKTpuueckas usonsuua. KomOuHupoBanHas u30is- 2 K-8, TICK-2
uys.
10. | Tunosble  TexHono- | Knaccuukauus TeXHONOTMYECKUX NPOLIECCOB U3r0- 6 ITK-8, TICK-2
5
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rugeckue mnpouecchl | ToBieHUs MMC. TexHOJ0rMs W3rOTOBJEHUS OUIO-
u3roToBNeHNUst Ouno- | napHeix MMC. Texuomorus wusrotosnenns MJIII
Japueix v MAIT | UMC.

UMC
11. | OcHoBbl HaHOTexHO- | BBemeHME B HAHOTEXHOIOTHIO. CoBpeMeHHbIe METO-
JIOTH Zbl HAHOTEXHOJIOTMU. MeTonbl 30HI0BON HAHOTEXHO- 4 I1K-8, TICK-2

JIOTHH.

5.3. Pa3zgensl JUCHMILIMHEBI H MEeXTUCHHILIMHAPHBIE CBS3H ¢ 00ecreYHBAIMMUMHE (TIPebI-
AYIIHMH) U 00ecneunBaeMbIMH (I0CIETYIOMMMHA) AHCHUILTAHAMEA

Ne Ne paznenos naHHoOM AMCUMIUIMHBI U3 Ta6n.5.1, nis KOTOPBIX
HaumenoBanue ofecneyuBamommx
Ne Heo0X0AMMO H3yyeHne 00ecnedyuBaoLUInX (npeabIaymux) u oGecmne-
(npeabITyIKX) 1 06ecneYynBaeMbIX
n/n N ———. YHUBAEMBbIX (MOCJEAYIOLINX) AUCHUIIHH
y 1 | 2 [3]T 45767809 10
IlpenuniecTByoINe NUCIUIHHDI
1. | Maremaruka + + + + +
2. | Pusuka + + + + + + + + + +
3. | Xumus + + + + + + + + +
PDusnka KOHIEHCUPOBAHHOTO COCTOS-
4. . P + + + + + + + + + + +
HUA
5. | Pu3viKa MIICHOYHbIX HAHOCTPYKTYP + + + +
OCHOBBI TEXHOJIOTMH 3JIEKTPOHHO
6. 9 i + + + + + + + + + + +
KOMITIOHEHTHOM 0a3bl
TMocnenyromme AMCHUNIHHBI
TexHonorus KpeMHUEBOIH HaHO3IeK-
1 + + + + + + + + + + +
TPOHUKU
MonenupoBaHue W TPOEKTUPOBAHHUE
2 ACTHP P P + + + + + + + + + + +
MUKDPO- U HAHOCUCTEM
5.4. CooTBeTCTBHE KOMNETEHIHIA, ¢bopMupyeMBIX NpPH H3y4YeHMH AUCIMILIHHBI, U BHIOB
3aHATHH
Mepeyens Buae! sansTwmii

_ DopMbI KOHTPOJISA
KOMIeTeH U i JI I3 KIT CPC

Onpoc Ha nexkuusx. 3alnTa MHAUBUAYATbLHOTO 3aAaHus. 3allUTa
ITK-8 + + + + OTHYCTOB MO NMPaKTU4eCKUM 3aHsTUusAM. KonTponbHas pabora. 3amura
KYPCOBOTO MPOEKTa.

Onpoc Ha nekuusx. 3aluTa MHAMBUYATbHOTO 3a1aHNs. 3allkTa
[1CK-2 + + + + OTHETOB M0 NPaKTUHECKUM 3aHATUAM. KoHTponbHas paboTa. 3amura
KYPCOBOTrO MPOEKTa.

6. METO/JIbI 1 ®OPMbI OPTAHU3 AN OBYYEHUS
TexHo/10rHn HHTEPAKTHBHOrO 00YYeHHs IPH PA3HBIX (dopmax 3aHsTHIA B 9acax

Merom R ey Beero
[Ipesenmayus ¢ obcyacoenuem 4 4
Pewenue cumyayuonnuix 3a0au 10 10
WTOro MHTEPaKTUBHBIX 3aHATHI 4 10 14

7. JABOPATOPHBIN IPAKTUKYM (1e mpexycmoTpen)
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8. NIPAKTUYECKHE 3AHSITUSI (CEMUHAPEI)

Tpyno-
s b pasnena TemaTuka NpaKTHYECKHUX 3aHATHIA €MKOCTh sapmenpai G
n/n | JMCUHIIHHBI (uac) IIK, IICK
L 3 Ioanoxku nonynposoanukoseix UMC. MapkupoBka u na- 5 MK-8, TICK-2
pamMeTphbl NOAN0KEK. CTPYKTYpPbI 3JIEMEHTOB.
2. 4 Pacuer pexumos nuddysuu u npoduseit nerupopanus 6 I11K-8, IICK-2
3, 4 Pacyer To4HOCTH U3roToBNCHUs AU(BY3HOHHBIX INEMEHTOB 2 K-8, TICK-2
4 5 Pacuer pexumoB razoasHoi snutakcuu v npoduneii aBTo- 4 K-8, TICK-2
JIETUPOBaHUsI
5. 5 PacyeT pexXUMOB MOJIEKYJISIPHO-TY4eBOH MUTAKCUY 2 I1K-8, TICK-2
6. 6 Pacuer pexxuMoB OKUCIIEHUS 4 I1K-8, TICK-2
7. 8 JIuTorpaduisi B TEXHONOIMU MUKPO- M HAHO3NEKTPOHHMKE 2 I1K-8, TICK-2
3 9 PacyeT TeXHONIOrM4ECKUX PEXUMOB I CO3NAHHUS U30NALUM 5 IK-8, [ICK-2
UMC
9. 10 PaspaboTka THMOBBIX TEXHOJIOTMYECKMX MPOLECCOB W3rO- 4 [K-8, TICK-2
TOBJIEHUS N0J1yNPOBOJHUKOBLIX Mpubopos u UMC
10. 11 OCHOBBI HAHOTEXHOJIOT U 6 I1K-8, [ICK-2
9. CAMOCTOSTEJBHASA PABOTA
7 cemecTp
Ne Ne pazpena TemaTuka caMOCTOSITE/ILHOM pPadoThI Tpyno- Komnerenuun KonTposab Bbino-
eMKOCTh
n/n | ANCUMILIMHBI (0oemanuzayus) fune) OK, IIK, INCK HEHHs padoThI
1. 1-11 ITpopaboTka JIEKLIHOHHOTO MaTepuana 10 I1K-8, TICK-2 Onpoc Ha JeKuusx
IlpopaGoTka JIEKUMOHHOTO Marepuaina OTHETHI [0 THAKTHLC-
2 3-6,10 NpY MOIArOTOBKE K NPAKTHMYECKMM 3aHA- 17 K-8, TICK-2 p
ckuM paboram
TUSIM
[IpopaboTka neKLHOHHOrO MaTepuana R
3. 2-11 NpU MOArOTOBKE K KOHTPOJIBHBIM pado- 6 K-8, TICK-2 Y
ek TPOJIbHBIX PadOT
BoimonHenne ¥ 3amura MHAMBULYanb- 3aliuTa UHAUBUIY-
% 3-10 HbIX 3a1anuit U3-1, U3-2, U3-3 5 T8, [1Ck 2 ANbHBIX 3aaHKN
5. 1-11 IToaroToBka u caaua sK3ameHa 36 [1K-8, [ICK-2 OlieHKa 3a 5K3aMeH
8 cemecTp
Ne Ne paznena TemaTuka camocTosITeILHON PadoThI Tpyno- Komnerenuun KoHTpoJab BbINoJI-
€MKOCTh
n/n | AMCUMILINHBI (Oemanuzayus) P~ OK, IIK, IICK HEHHUsA paboThI
> JlutepaTypHslit 0630p
1. 1-11 I[lonbop u aHanu3s nureparypsi 10 [1K-8, TICK-2 1o Temarke KII
2. 1-11 BrinonHeHne pacueTos 15 K-8, TICK-2 PACHETH B CODTHETOT-
BMM € 3anaHueM KIIT
3. 1-11 Brinonuenue rpaduueckux pabor 9 TK-8, [ICK-2 Fpazbnq;:;m vare-
4. 1-11 Hanucanue u odhopmnenune KI1 10 K-8, TICK-2 HoscuurensHad za-
nucka k KIT
s 1-11 Co3nanye npeseHTauuu, MOArOTOBKA K 6 MK-8, ICK-2 | Mpesermanus, noxnan
Joknany u 3amure KIT
6. 1-11 3awuTa KypcoBOro NMpoeKTa ¢ MpeacTaB- 4 [1K-8, [ICK-2 Ouenixa 3a K1
JIEHWEM JOKJIaaa U Mpe3eHTaluu

TeMaTHka HHIMBHAYAIBHBIX 32JAHMIi:

Tema mHOMBUAYanbHOro 3amanus Ne 1:
Huphysus npumeceii 6 kpemmuii
BapuaHThl NpuBeneHbl B y4€OHO-METOAMYECKOM OCOBUU (n.12.3.1).

Tema nnnuBHIyansHoro 3aganus Ne 2:
Onumaxcus nieHoK KpemHus.
BapuanTel npyBeieHb! B Y4e6GHO-METONNYECKOM NMOCOGHH (n.12.3.1).
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Tema nHnuBUAYanLHOro 3anauug Ne 3:
IIpoyecc uszomosnenus nonynposodnuroswix HMC
BapuanTe! npuBeneHs B yue6HO-METOINUECKOM TIOCOGUH (n.12.3.1).

Tema koHTpOnbHOM paboTsl Ne 1: Pusuxo-xumuueckue ocHogw: npoyeccos nepepacnpedenerus sewjecmea (Pasnens
2-4 paboueii nporpammsl). BapuaHTsl KOHTPONbHO paboThl NpuBeneHbl B yueGHO-METOIUUECKOM NOCOOHH (n.12.3.1).

Tema xoHTpPOMbHOM paboThl No 2: Dusuko-xumuueckue 0cHOBb INUMAKCUATOHBIX npoYyeccos, npoyeccos OKucIeHus
(Pasnensl 5-6 paGoueii nporpammbr). BapuanTbl KOHTpOIIBbHOM paboThl MpuBEaEHH B Y4e6HO-METOIMYECKOM OCOOUM
(m.12.3.1).

qu6H0-MeT011nqec1<oe nocobue COJEpXKaT BapMaHThI 3aJaHUN AN KOHTPOJIbHbIX pa60T W UHIWBUAYAJIbHBIX 3a7a-
HUA. HJ'IH CaMOCTOSITEJILHOTO U3YUYEHUS PEKOMEHAYETCS CITUCOK JIUTEPATYPLI U NIPUBOAATCSA CIIpaBOYHbIE MaTEepUaJIbl.

10. IPUMEPHASI TEMATHUKA KYPCOBBIX ITIPOEKTOB (PABOT)

3anaHus Ha KypCOBOH NpPOEKT TpeNyCMaTPHUBAIOT Pa3pabOTKy TEXHONOTMM W3FOTOBIIEHUS MOJYMPOBOLHUKOBBIX
UMC ¥ TeXHOIOTUM CTPYKTYP HAHOINEKTPOHUKH. IIpeamMeToM KypCOBbIX MPOEKTOB ABJSIOTCS BbIOOD M 060CHOBaHKE Me-
T010B n3roToBneHus MMC unu CTpyKTyp HaHO3JEKTPOHUKH, PacyeT TEXHOJIOTUUECKUX PEXUMOB, TEXHOJIOTHYECKUX TIO-
IPeIHoOCTER U Jp.

IIpumepHbie TeMBbI Ha KypCOBO# MPOEKT:

1. TexHONOrus U3rOTOBNEHUS MHTErPANbHOM mukpocxemsl DCJI.
2. Texuonorus usrotosnenus UC Ha COBMEIEHHbIX MOII-TpaH3ucTopax.
3. DOTOUYBCTBUTEIIbHBIE IPUGOPHI C 3aps10Bo# cBs3bi0 Ha MIIT UC.
4. Texnonorus usrotosnenus cxemol UMC TTJL.
5. Texuonorus usrorosnenus KM UC Tuna UJIW-HE.
6. TeXHOJNOrus U3rOTOBNEHNS TPAH3UCTOPA C JABYMEDHLIM 3JIEKTPOHHBIM [a30M.
O0beM aynMTOPHBIX 3aHATHIA M0 KYPCOBOMY npoexty (KPC)-20 gac
Ne Ne pazpena Tematuka camocTosiTenbHOM paGoThI Tpyno- Komnerenuun KonTpoJb BbINOII-
€MKOCTb
0n/n | JUCUMILIMHBI (Oemanuzayus) (ume) OK, IIK, INCK HEHHs padoThl
Jlonyck K BbINONHe-
1 1-11 Brinaua 3aganuit va KI1 2 [1K-8, IICK-2 Huto KI1, nnaun pa6o-
Thl
Cornacosanue cmucka JHMTepaTypHbIX Cnucok nureparypsl,
2 1-11 UCTOYHUKOB W IUIaHa O0030pHON YacTu 2 K-8, [ICK-2 BbINOJIHEHHAs 0030p-
KITI Has 4acTb paboThl
BrinonHeHHas pac-
3 1-11 IIposepka pacueTos no pa6ore 4 [1K-8, TICK-2 YETHO-NPAKTUYECKast
4aCTbh pabOThI
4 1-11 IlpoBepka rpaduueckux marepuanos 4 K-8, TICK-2 I'paduueckuii marte-
paboThI puan
5 1-11 ITpoBepka odopMieHns paboThI 4 K-8, [ICK-2 I13 k pabote
6 1-11 Hpgsepxa NpE3eHTAUMH, AOKJIana, o00- 4 [1K-8, TICK-2 Hpe3eHTaumj, IOKNaf,
1€ FOTOBHOCTH K 3alIuTe rotoBbiii KIT

11. PEUTUHIOBASI CHCTEMA A1 OHEHKHW YCIIEBAEMOCTH CTYIEHTOB
Tabauna 11.1. BanibHble ONEHKH 1St 3JIeMEHTOB KOHTPoJs (7 cemecTp)

MaxkcumaJibHbIi . MaxkcumanbHbIit
MaxkcumasbHbIi
DJIeMEeHTBI 6ay1 Ha 1-y10 KT 0ann 3a nepuox Me- | Beero 3a
Y4eOHOli nesaTe/IbHOCTH ¢ HayaJj1a cemecT- 0an1 3a nepuox me- #Kay 2KT u na xo- cemecT
any 1KT u 2KT y p
pa Hell ceMecTpa
BrinonHeHye ¥ 3aUMTa MHOUBUIY-
, Y 7 8 8 23
aNbHbIX 3a7aHui
KoHTponbHbIe paboTel 10 10 20
OT4eThl N0 MPaKTUYECKUM 3aHATHSAM 5 5 5 15
KOoMMOHEHT cBoeBpeMeHHOCTH 2 2 2 6
IMocewieHue 3ansaTuit 2 2 2 6
Utoro makcumym 3a nepuon: 26 17 27 70
Cpava sk3ameHa (MaKCHUMyM) 30
Hapacrarowmum utorom 26 43 70 100
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Tabanna 11.2. bajibHble OEHKH [UISI 3JIEMEHTOB KOHTpoJIsi (8 cemecTp)

MaxkcumasbHbIi . MaxkcumanbHbI#i
DJIeMeHTbI 6as11 Ha 1-yro KT Maneepvis i, HEm 6aJu1 3a mepuoa me- | Bceero 3a
N 6an1 3a nepuoa Me-
Y4eOHOli JesATeIbHOCTH ¢ HaYyaJia cemecT- xay 1KT 1 2KT #ny 2KT u Ha xo- cemecTp
pa Hell cemMecTpa
ITocewenue 3anstuit KPC 2 2 2 6
Ionyuenue 3ananus na KI1 4 4
[Tonbop u aHaNU3 IUTEPaTypPHI 12 12
BrlnosnHeHUe pacueTos 9 9 18
BrinomHenune rpaduueckux pabor 6 6 12
Odopmaenue I13 12 12
KoMNOHEHT CBOEBpEMEHHOCTH 2 2 2 6
UToro makcumym 3a nepuon: 20 19 31 70
3awuTa KIT (Makcumym) 30
Hapacrarowum urorom 20 39 70 100
Tabauna 11.2. Ilepecyer 6217108 B OLEHKH 32 KOHTPOJIbHbIE TOYKH
bajuiel Ha ATy KOHTPOJILHON TOYKH Ounenka
2 90 % oT MakcUManbHOM CyMMBI 6aioB Ha gaty KT 5
Ot 70% 10 89% 0T MakCHUMabHOM CyMMBI GallIOB Ha naty KT 4
Ot 60% 110 69% OT MakCUMabHO CyMMBI GAIIOB Ha naty KT 3
< 60 % oT MakcHMasIbHOM CyMMbI GaLIoB Ha gaty KT 2

Tabmmma 11.3. Ilepecuer cymMMbI 6a/1710B B TPAJULMOHHYI0 H MEKIYHAPOTHYIO OLEHKY

Ounenka ('OC)

Hroroeasi cymma 6aios, YYHUTBIBAET YCMEUIHO
CHAHHBIN 3K3aMeH

Ouenka (ECTS)

5 (otnuyHo) (3auTEHO) 90 — 100 A (oTnuuHO)
85-89 B (oueHsb xopolio)
4 (xapomio) 75 -84 C (xopowo)
(3auTeHo)
0-n D (ynoBieTBOpUTENLHO)
3 (YZLOBJIETBOPUTENBHO) 65 — 69 4 P
(3auTeHo) 60 — 64 E (nocpeacTBeHHO)

2 (HeyNOBIETBOPUTENLHO),
(He 3a4TeHO)

Huzke 60 G6assioB

F (HeynoBneTBopUTesbLHO)

BOHPOCBI AJIdd NOATrOTOBKH K IK3aMeHy:

1. DU3MKO-XMMUYECKHE NPOLIECCHl OUMCTKU NOBEPXHOCTH MOLIONKEK.

2. YC0BMS NOMyYeHUs] MOHOKPUCTATMYECKHX TIEHOK.

B MexaHu3M pOCTa M KMHETHKA OKMCIIEHHS KPEMHHS.

4. Du3ryecKre OCHOBBI TpoLiecca TepMuUeckoit nuddysun.

5 TexHOOrns SNUTAKCHATLHOTO HAPALMBaHHS TIEHOK M 06OPYLOBaHHE.

6. Texnonorus usroroenenus quddy3MOHHBIX FIEMEHTOR

7. TexHonornyeckuit npouecc usrotoenenus Gunonspueix UMC o 3MUTAKCHANIBHO-TIJIAaHAPHOM
TEXHOJIOTHH

8. Texnonoruueckuii npouecc uzroropnenns MJII UC ua KOMIIEMEHTaPHbIX TPAH3UCTOpaX

9. TexHonorus usrorosnenus Gunonspuoit UMC no NONUIIAHAPHOHN TEXHOJIOTHH

10. Bbibop MeTozna nonyyenus prucyHKka HHTErpanbHbIX MUKPOCXEM

11. TexHonorus Merannmsauuy noaynpoBoaHUKOBLIX UMC

12. XHuMHU4ecKkoe ocaxkaeHHe U3 ra3oBoit hasbl.
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12. YYEBHO-METOAUYECKOE U WMH®OPMALIMOHHOE OBECIHEYEHUWE JUC-
IUITJINHBI

12.1 OcnoBHas 1uTEpaTypa
12.1.1. Cmuprosa K.H. IIpoueccsl MUKpPO- M HaHOTEXHONOrMU. YuebHOe nocobue — ToMCK: TYCYP,
2012. - 183 c. - [anekTpoHHbIH pecypce] .- anpec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.1.2. Manununa T.M., Karaneii B.A., Anuwenko E.B. TexHosorus KPEMHHUEBOM HAHOBJIEKTPOHHU-
ku: YuebHoe nocobue. — Tomek: B-Crextp, 2011. =263 ¢. - [ameKTpoHHBIH pecypc] .- anpec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.1.3. K.M.CmupHosa. Tlpouecchl MUKpPO- M HaHOTEXHONOrMU. YueOGHoe nocoGue — ToMek: TYCYP,
2007.-183 c. (51 ak3.)

12.2 TononnuTe bHAS JIATEPATYPA
12.2.1. Nannnuna T.U., Yucroenosa U.A.O6opynoBaHHe [is CO3AHUS U HCCIIEIOBAHUS CBOHCTE OfbeK-
TOB HaHOBJIEKTPOHMKH : YuebHoe nocobre / TOMCKHIH rocyapCTBEHHBIN YHHBEPCUTET CHCTEM YIPaBICHUs U
pannosnekTponuku. — Tomek : 2010. — 100 c. : . - [anekTpoHHbIi pecypc] .- aapec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231

12.2.2. IIpouiecchl MMKPO- ¥ HAHOTEXHOJOTHH : yuebHOe nocobue s By30B / T. M. anunuua [u op.] ;
DenepanbHOE areHTCTBO MO 00pa3oBaHHIO, TOMCKMI FOCYyapCTBEHHbIH YHUBEPCUTET CUCTEM YMPABIECHUS U
panuosnekTpoHuku. - Tomek: TYCVYP, 2005. - 316 c. : un., taba. - bubnuorp.: ¢. 310-313. - ISBN 5-86889-
244-5 (103 2k3.)

12.2.3. T.W.anununa, K.M.CmupHoBa, B.A Mmowun, A.A.Benuuko. ITpouecchbl MUKPO- U HAHOTEXHO-
JIOTHHU. — Tomck: TYCVYP, 2005. - 306 c. [anexTpouHbIii pecypc].- ajpec:
http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

12.2.4. MukpoonekTpoHuka: OU3HYECKHE U TEXHONOTMUECKHE OCHOBBI, HANEKHOCTb: YUuebHOe Mocobue
ans Bysos / U. E. Epumos, U. 5. Kosbips, 0. U. TopbyHos. - 2-¢ u3n., nepepab. u non. - M.: Beiciuas 1mkosna,
1986. - 464 c. (52 aK3.)

12.2.5. TexHONOrMs MUKPO3NEKTPOHHBIX ycTpoiicTs: Crpasounuk / 3. 1O. ['oTpa. - M.: Paguo u cBa3b,
1991. - 528 c. - ISBN 5-256-00699-1. (45 3k3.)

12.3 Y4ebno-mMeToanuecKue nocoGusi 1 mporpamMMHoe obecredenne

12.3.1. Ilpouecchl MHKPO- U HAHOTEXHONIOTHH : YueGHO-METOAMUECKOE TTOCOBHE MO ayJIUTOPHBIM TIpaK-
THUHECKUM 3aHATUAM U CaMOCTOSTEIbHON paboTe i CTYAEHTOB cneuuaibHocT 210104 "MHMKpO3IeKTPOHHKA
¥ TBepAOTENbHAA sekTponrka” / K. M. CmupHoBa ; ®eepanbHoe areHTCTBO No obpaszoBaHuto, Tomckuit rocy-

AapCTBEHHbIH YHUBEPCUTET CHCTEM YMpaBIEHHs M PaavodsiekTpoHukH, Kadeapa (hU3NUECKON DNEKTPOHMKH. -
Tomck : TYCVYP, 2007. - 53 ¢. (47 3x3.)

12.3.2. TIpouecchl MUKPO- ¥ HAHOTEXHOJIOTUH : Y4eGHO-METOAMUECKOE MOCOBHE IO BBINONHEHMIO Kypco-
BOT'0 NpOEKTa A1 CTYNEHTOB cneuranbHocTd 210104 "MUKpPO3IeKTPOHHKa ¥ TBEpAOTENbHAS SJIEKTpOHUKA" /
K. WM. CmupHoBa ; @esepanbHoe areHTCTBO No 06pazoBanuio, ToMckuii rOCYJapCTBEHHbIN YHUBEPCUTET CHC-

TEM yNpaBieHNs 1 pafnoaieKTporuky, Kadenpa dusuueckoit snekrponuku. - Tomck : TYCYP, 2007. - 21 .
(30 2k3.)

12.4 ba3bl 1aHHBIX, HEPOPMALHOHHO-CIPABOYHbIE H OUCKOBBIE CHCTEMBbI

13. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JAUCIIUITJINHBI

st peanusaumy nporpammbl yueGHON AUCLUMITHHb] TpeGyeTes ayUTOpHs, OCHAILEHHAS MY IbTHME1H-
HBIM IPOEKTOPOM.
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1 Beenenue

Qoupx onenounsix cpencts (POC) sensercs OPUIIOXKEHHEM K pabodueil mporpamme
JAUCUUIUTAHEL «IIponeccsl MUKPO- ¥ HAHOTEXHONOIUHY U IIPE/ICTaBIAET COOOH COBOKYIHOCTH
KOHTPOJIBHO-M3MEPUTCIBHEIX MaTepHalloB (TUIOBbIE 3a7a9 (3aaHNs), KOHTPOILHbIE paGoTHL,

TECTHI U I[p) A MCTOIOB WX HCIIOJb30BaHUs, IpEeOHa3sHAa4YCHHBIX IS HU3MEPEHUA YPOBHAI

AOCTIKEHUS CTYAEHTOM YCTAHOBIEHHBIX PE3yIBTATOB OOYUESHUS.
®OC no mucrunmuee «IIpomecchl MHKPO- M HAHOTEXHOTOTHHY UCIIONB3YETCS TPH
[IPOBEIICHAH TEKYIIETO KOHTPOIIA yCIIEBAeMOCTH U IIPOMEXYTOYHOM aTTECTAllMU CTYNEHTOB.

HepequL 3aKPEIIICHHBIX 3a JUCIHUILNIMHON <<HpOI_[CCCBI MHKPO- W HAHOTEXHOJIOTHHY

KOMIIETEHLIUH NpuBeAcH B Tabmume 1.

Tabmuna 1 — IlepeyeHs 3aKpenIeHHbBIX 32 JUCIMILIAHOM KOMITETEHI Ui

Jrtanel popMHUPOBaAHNS

Kox ®opMyIHPOBKA KOMIIETEHIHH
KOMIIeTeHIIHH
IIK-8 CIIOCOOHOCTE BBINONHATH PaGOTHI 110 | JIOIDKEH 3HATH (BU3HKO-XHMHUYECKHE H
TEXHOJIOTNYECKOI HOAroToBKe | TEXHOJIOI'HYECKHUE OCHOBEI IIPOIIECCOB

IPOM3BOJICTBA MATepPHANOB M m3zenuii | IPOU3BONCTBA H3NCIMHU MUKPO- 1
HAHO3NEKTPOHHKH, TUIIOBbIE

TEXHOJIOTHYECKHUE IIPOILIECCHI HX
U3TOTOBJICHUS,

JIoI>KeH 3HaTh IPUHIIUIIE]
OopraHu3anuu 0a30BBIX
TEXHOJIOTHYECKUX MPOIIECCOB
CO3JaHKsl KOMIIOHEHTOB MHUKPO- H
HaHO3JIEKTPOHUKHY;

JIoJIKeH yMeTh BHIOMPATh
ONITHMAJIbHbIE TEXHOJIOTHYECKHE
IIPOLIECCH], X ITOCIIEI0OBATEILHOCTH 1
KOHTPOJIbHO-U3MEPHUTEILHBIE
olepalyH 1Jis IPOU3BOICTBA H3ACTHit
3JIEKTPOHHOM TEXHUKH;

JlomxeH BIaneTh HaBBIKAMMU
peanu3anuy COBPEMEHHBIX CIOCOO0B
HaHECEHUs, yIAJIICHUS U
MOIH(UIIMPOBAHUS MATEPUATIOB TIPH
CO3/IaHHHU JJIEMEHTHON 6a3bl MHUKPO- U

9NIEKTPOHHON TEXHUKH

HAHOCHCTEM
IICK-2 TOTOBHOCTh K npuMeHeHuo | JIomkeH 3HaTh COBpEMEHHBIE
COBPEMEHHBIX TeXHOJIOrn4yecKkux | TEXHOJIOTMICCKUEC IIPOLECCHI U

o0opyoBaHUE, UCTIONIb3yEMbIE HA
sTanax pa3paboTKH ¥ IPOU3BOACTBA
U3MIENUH MUKPOSIEKTPOHUKH U
TBEPIOTEIBHON 3JIEKTPOHUKH.
MUKPOITIEKTPOHUKE M TBEPAOTENBHOR | T[omken yMeTs 0G0CHOBATH BEIGOD
3IEKTPOHUKHU MIPOLIECCOB U METOJOB IS
JIOCTVDKEHUS TOCTARIEHHOM

IPOLIECCOB U TEXHOJOTHYECKOTO
000pynOBaHHS Ha 3Tamax pa3paboTKH
u IIPOU3BOJCTBA U3Ieui
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AJICKTPOHUKH

TEXHOJIOTHYECKOM IEIH.

JlomkeH BlIaseTh HaBBIKAMHI BEIOOpa U
IIPUMEHEHHS OCHOBHBIX OTIE€paIHi
TEXHOJIOTUY CO3AHUS U3IETUMN
MUKPOSJIEKTPOHMKH ¥ TBEPIOTEIHHON

2 Peaﬂnsaunﬂ KOMIIeTCHIH I

1 Komnerenmus ITK-8

IIK-8: cmocofHOCTL BHIMOJIHATE PaGOTHI 110 TEXHONOIHYECKOH IIOAIOTOBKe

IIPOHU3BOACTBA MAaTEPHAJIOB H U3JeIHIA 3JI€KTpOHHOﬁ TeXHUKH

Jins  GOpMHpOBaHUS KOMIETCHIHH HEOOXOMUMO OCYIIECTBUTL Dsifi 3TAlOB. OTaIlbl

(I)OpMI/IpOBaHHSI KOMIICTCHIIMH, IIPHMEHIEMBIE MOJII 3TOrO BUJBI 3aHATHH U HCIIOTIB3yEMBIC

CPEACTBA OLICHUBAHHUS IIPENCTABIICHBI B Ta6J'[I/ILI€ 2.

Tabauua 2— ITansl GopMUPOBAHAS KOMIETEHIUH H HCII0JIb3yeMble CPeACTBA OleHUBAHHUS

1. Cocras 3HaTh Yvern Baaners
3HaeT pusmKo- YMmeeT BRIOHpATh Brnaneer HaBesikamu
XUMUYECKHE U ONTUMAaJIbHEIE peanuzaiuu
TEXHOJIOTHYECKHE TEXHOJIOTUYECKHE COBPEMEHHBIX
OCHOBBI ITPOTIECCOB IIPOIIECCHI, UX Coco0oB
IIPOU3BO/ICTBA IIOCIIENOBATETFHOCTH HaHECEHHs],
U3JEIHUH MUKPO- | M KOHTPOJIEHO- yIOaNeHUs 1
HAHOJIIEKTPOHHKH, HU3MEPUTENLHEBIE MOIUPHUITUPOBAHMS
TUIIOBBIE OIEpAIVH IS MaTepHaIOB IIpU
TEXHOJIOTHYCCKHE IIPOU3BOJICTBA CO3TaHHHU
Conep:xanne M . "
S TATIOR IIPOIIECCHI UX U3MICIIHH JJIEKTPOHHON | 3J€MEHTHOMH 0a3bl
U3TOTOBIICHUS; TEXHUKH MUKPO- |
IIPUHITHAITEL HaHOCHUCTEM
OpraHu3aluu
6a30BbIX
TEXHOJIOTHYECKHUX
IIPOLIECCOB CO3IaHMUSI
KOMIIOHEHTOB
MHKDPO- U
HaHOJJIEKTPOHUKH
e Jlpaktuyeckue
o Jlexruu;
3aHSTHS,
e IlpakTHyeckue
e CamocrosTensHas
3aHATHS; e JIpakTHueckue
., paboTa CTYIeHTOB;
Buare! 3aasTuii e HnuBMIyanLHBIE 3aHATHA,
e Brmonanenne -
3aJIaHus; e Kypcoroit mpoekT
JIOMAIITHETO
e [pynmorsie
HHIUBUAYAILHOIO
KOHCYJIETAIlAX
3a/laHus

Hcnoaniyemsble

e Koutponbusie

e  Odopmienne u

e 3ammra
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cpeacTra
OLICHHBAHHA

paboTEL;
Brimonaenne
JIOMAIITHEro
HHIUBUTYaTbHOT
0 3aJaHus;
Brmonaenue
NIPaKTHYECKUX
3a1aHuM;
OK3aMeH

3alIuTa
HMHIMBHUAYaIBHOI'O
3aJJaHHUs;
KonTponsusie
paboTEr;
Brmonunenue
IIPAKTUYECKUX
3aaHHH;
Koncnexr
CaMOCTOATENbHOH
paboTeI

MPaKTUYECKUX
3alaHui,

e 3amura

KypCOBOTO
IIPOEKTa;

e Dk3aMeH

O6HII/I€ XapaKTCpUCTHUKU ITOKa3areiaed u KPHTCPUEB OLUCHHUBAHUS KOMIIETEHIIMH Ha BCEX

dTanax IpUBENEHBI B TabmumIle 3.

Tabauna 3 — O0mue XapaKkTepuCTHKY NoOKa3aTe el 1 KPHUTEepHEB ONlEHHBAHNS
KOMIIETEHIIHH 110 3Tanam

IToxazarenu n

KpaTepER 3HaTE Ymerns Baaners
Obmnamaer
Obnanaer quamna-
baxTHYecKUMU H
30HOM IIPaKTHYIECKUX KonTpomupyer
TEOPETUICCKUMHU i
O1auyno (BHICOKMIA 3HAaHUSIMU B YHIGHHY, TPROFemn: paboTy, IpoBOMT
. JUIs Pa3BUTHSI TBOP- OLICHKY,
YPOBEHB) Ipenenax u3yvyaeMoi %
BT YECKUX PELIEHUH, COBEPIIEHCTBYET
R ———— abcTparupoBaHust IEHCTBUS pabOTHI
P npobiem
IPUMEHUMOCTH
Obnanaer Beper
Y e JIIania30HOM OTBETCTBEHHOCTH 3a
’ IIPaKTHYECKIX 3aBEPIICHUE 32/1a9 B

IIPUHIMIIBI,

Xopomo (6a30BbIii N YMEHUH, TpeOyeMBbIX HCCIIEIOBAHUH,
YPOBEHb) P s G IUISL pEIIECHUS npucnocabiuBaeT
IIOHSTHS B IIpeaesnax
. OIIpEeNEICHHBIX CBOE IIOBEICHHUE K
u3ydaeMou obnactu
pobiieM B obnactu o0cTOsATENECTBAM B
UCCIIETOBAHMS pelIeHnH IpobeM
Obnmamaer
Y, OCHOBHBIMH Pabotaet npu
OBJIETBOPHUTEJIBHO
- (s pBLI., OO6nanaer 6a30BBIMHU YMEHUSIMH, —
MOPOTOBbIH
p O0LIMMY 3HAHUSIMHU TpeOyeMBbIMU IS
YPOBEHB) HaOIONCHIH
BBITIOJTHEHUS

IIPOCTHIX 3aaa4
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DopMyIHpoOBKa TOKazaTelell M KPUTEpPHEB ONEHMBAHMS NAHHON KOMIIETEHITHH
IpHBeeHa B Tadmue 4.

Taﬁ.rmua 4 — Ilokasarenu u KPHTE€PHUH ONCHHBAHHUA KOMIIETCHIIUNM HA dTANAX

Iloxa3arenu u
3HaTh Ymern Baapers
KPHUTepHH
3Haem Qusuko- e ymeem Cc680600H0
TMeXHON02U4eCcK paspabomams enadeem
ue 0OCHOBUL MexXHON02U4ecKuil HABbIKAMU
npoyeccos npoyecc 0 peanuzayuu
npou3800cmea U320MOBIIEHUS COBPEeMEHHbBIX
usoenuti U30enUs MUKpo- u cnocobos
MUKPO- U HAHO3IeKMPOHUKY HaHeceHus,
HAHO91eKMPOH ; yoanenus u
UKU; ® ymeem MoOuguyuposan
3Haem obocrosamp UL Mamepuaos
Mmunogvle 8v100p npu cO30aHUU
MEeXHONLO2UYEeCK NOCNe008aMeNbHO SNleMEHMHOU
ue npoyecceol, cmu 6a3vl MUKPO- U
g UCNONb3YeMbLE MEeXHON02UYeCKUX HaHocucmem
OT1immuHo (BHICOKMIt . N
6 COBpeMEHHOU onepayuii;
YPOBEHb)
MUKDPO- U ®  yueem
HAHO3NIEKMPOH obocrosame
uxe 6b100p
3Haem ONMUMANBHBIX
NPUHYUNBL MEXHON02UYECKUX
opeanuzayuu Dpedicumos u
bazoevix OYeHums ux
TMEeXHONL02UYeCK BNUAHUE HA
Ux npoyeccos BbIXOOHBLE
CO30aH U napamvempul
KOMNOHEHMO8 MUKDO- U
MUKPO- U HaHOCMPYKMYpbl
HAHO3LeKMPOH
UKu
3Haem Qusuko- | e ymeem enraoeem
MEXHONI02UYecK paspabomame HABbIKAMU
ue 0OCHOGbL MEeXHON02UYeCK UL peanuzayuu
npoyeccos npoyecc 0 cospemennvix
npouU3800Ccmea U320MOBIIEeHUS. cnoco6og
. uzoenuy U30enUs MUKpo- u HaHecenus,
Xopomo (6a3oBbIii
JTHBEHE) MUKDPO- U HAHO3LeKMPOHUKY yoanenus u
HAHO31eKMPOH ; Moouguyuposan
UKu, ®  yueem UsL Mamepuanos
3Haem 6a3o6wie obocnosame npu co30anuu
MEXHON02UYeCK 6v160p a/leMEeHMHOU
ue npoyecceol, NOCNe008aMeNbHO basvl MUKpo- u
Ucnonv3yemole cmu HaHoCcucmem
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8 COBpEeMEHHOU
MUKDO- U
HAHO31eKMPOH
uKe

3Haem
NPUHYUNbL
op2anuzayuu
bazoewix
mexHon02uYecK
ux npoyeccos
co30anus
KOMNOHEHMOE
MUKPO- U
HAHO2IeKMPOH
UKU

MEeXHON02UYeCKUX
onepayuti

YnoBiaerBopuTeLHO
(moporoBbIii ypoBeHb)

onucvleaem
Qusuxo-
MEeXHONLOSUYEeCK
ue 0CHOBbL
npoyeccos
npou3e00cmea
uzoenuii
MUKDO- U
HAHOILeKMPOH
UKU;

umeem
npeocmaeienu
eo
MEXHON02UHEeCK
ux npoyeccax,
UCnonv3yemvle
MbiIX 8
COBPEMEHHOU
MUKpPO- U
HAHO21eKMPOH
uxe;
O3HAKOMJIEeH C
NpUHYUNamu
opz2anuzayuu
0az06wix
MEXHONLO2UUECK
ux npoyeccos
co30anus
KOMNOHEHMO8
MUKPO- U
HAHO3IeKMPOH
UKu

ymeem
paspabomamp
MeXHONI02UYeCK U
npoyecc 011
U320MOBILEHUS.
U30enUsL MUKPO- U
HAHO3NIeKMPOHUKU

b

cnocobex
8v10pame cnocob
HaHeceHus,
yoanenus u
MoOoupuyuposar
Us Mamepuanoe
npu co30aHuu
9eMEeHMHOU
6a3vl MUKpO- u
HaHocucmem
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Komnerennus ITCK-2

IICK-2: roroBHOCTS K NPHMEHEHHI0 COBPEMEHHBIX TEXHOJIOTHYECKHX IPOLECCOB U

TEXHOJOTHYECKOI0o OGOpyIlOBaHI’IH Ha J3Tamnax pa3paﬁoT1m M TIPOM3BOACTBA W3CJIHI

MHKPOICKTPOHHUKH U TBep}IOTeJIbHOi;I IJEKTPOHUKH

Jnsa popmupoBaHusS KOMIIETEHIIUH HEOOXOIMMO OCYIIECTBUTh pPSA O3TallOB. OTaIbl

(i)OpMI/IPOBaHH}I KOMIICTCHIIWH, IIPUMCHIEMBIE IJIA 3TOIO0 BHUAbl 3aHATHHA U HUCIIOJB3YEMBIC

CPEICTBAa OLICHUBAHUA IIPCACTABJICHEI B Ta6J'[I/II_[e 5.

Tab6mua 5- Iranbt GpopMupoBaHHS KOMIIETEHIMH H HCTIOIb3yeMbIe CPEICTBA OEHHBAHUS

2. Cocras 3HaTh Ymers Brangers
3HaeT COBpeMeHHbIE | Ymeer Bnaneer HaBsikaMu
TEXHOJIOTHYECKIE apryMeHTHUPOBaHO BBIOOpA U
IIPOLIECCHI U BBIOMPATh NIPOIECCH M | IPUMEHEHUSA
obopynoBauue, METOBI NOIYUYECHHS OCHOBHBIX OTI€paITHii
HCIIONb3yEeMBIE Ha KOMITOHEHTOB MUKPO- | TEXHOJIOTHH

Conep:xanne .

S TAIIOB dTanax paspabOoTKH U | W HAHOIJIEKTPOHMKH CO3IaHUs U3ACTUit
IIPOM3BOICTBA IUTSI TOCTHXKEHUS MHUKDPOIJIEKTPOHUKH
W30ETAi IIOCTaBJIICHHOM ¥ TBEPIOTENHHOU
MHUKPO3JIEKTPOHUKH TEXHOJIOTMYECKOM IEKTPOHUKH
H TBEPAOTEIBHOU Lenu
NEKTPOHUKH

e [Ipaktuueckue
o Jlexmuu;
3aHSITHS,
e Jlpaxtuyeckue
e CamocrosTespHas
3aHATHUS; e JIpaxkTudeckue
< paboTa CTYIEeHTOB;
Bunwl 3ansTHii e UnnuBuayanbHbIE 3aHATHS;
e BrmonHeHue .
3a7aHus; e KypcoBoii mpoekr
JIOMAIITHETO
e [pynmoBsie
UHIUBUIYIEHOTO
KOHCYJIETAIlUH
3aaHus

Hcnonszyembie
cpencraa
OlleHHBAHHSA

e KonrponbHas
pabora;

e Brmoanenue
JIOMAIITHETO
3a1aHus;

e BrmonHenue
MPaKTHYECKUX
3alaHui;

e DK3aMmeH

e  Odopmienue u
3aIuTa
WHIUBHTYAIBHOTO
3a1aHus;

e KoHTponbHBIE
paboTEhI;

e Brmonnenue
MPaKTHYECKUX
3aJJaHAH;

e Koncmnekr
CaMOCTOSATEbHOM
paboThI

e 3ammura

TIPAKTUYECKHX
3a0aHul;

e 3ammmra

KypCOBOTO
IIPOEKTa,

e DK3aMeH

O6I.[II/I€ XapakKTePHUCTUKU TOKa3aTeIed H KPUTEPUECB OLICHUBAHUS KOMIIETEHIIMM Ha BCEX

JTarax nNpuBCIACHBI B Ta6.TIHHC 6.
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Tabmmna 6 — O6mue XapaKTePUCTHKH NoOKa3aTe/iell H KpUTepHEB OIeHUBAHMS
KOMIIETEHIMH TI0 3TaIamM

Iloxazarenu u

—— 3HaTh Ymers Baagers
Obnamaer
O6mnamaer guamna-
baxTuyeckuMu u 30HOM LD K
IIPAKTHYECKHX OHT
TEOPETUUECCKUMHU P POJHpyeT
OrimyHo (BBICOKHIA 3HAHUSIMU B YMEHEI, TPEOyeMbIx paboTy, poBOZKT
" JIs1 Pa3BUTHS TBOP- OIIEHK
YPOBEHB) npesenax mydaemoii | oo P P HCHES;
0BT ¢ YECKUX PEIICHHH, COBEPIIECHCTBYET
abcTparupoBanus eHCTBU
IOHUMAaHHUEM T'PaHMUII pardp A A PRBoT
Ipobsiem
IIPUMEHUMOCTH
Obnamaer Beper
Mana30HOM OTBETCTBEHHOCTH 34
3HaeT (aKThL, A
IIPaKTHYECKUX 3aBEpIICHHE 3a/1a4 B

Xopomio (6a30BbIi

TIPUHITHIIBL,

€HUH, TpeOyeMBIX HCCIIEIOBaHUH,
IIPOLIECCHI, O0IITHE ™ » TPeOy & ’
YPOBEHb) IUISL peIIeHus [pUcniocabiuBaeT
IIOHATUS B TIpeeax
. OIIpeneIeHHBIX CBOE IIOBENICHHUE K
u3y4aemou obnactu
npoOiem B obnactu o0cTosATENECTRAM B
HCCIIETIOBAHUS pELIEHUH TPobIeEM
Ob6nanaer
OCHOBHBIMH
YaoBieTBOpUTEILHO Paboraet npu
N Obnanaet 6a30BEIMHU YMEHUSIMH,
(moporoBbIii NIPSIMOM
O0IUMY 3HAHUAMHA TpeOyeMBIMHU ISt
YPOBEHbB) HaONroNeHuu
BBITIOJTHEHWSI
IIPOCTHIX 33134
DopmMyIMpOBKa TOKa3aTelell W KDPUTEPHEB ONCHUBAHHS JAHHOW KOMIICTCHIHN

IIpUBEIeHa B TabuLe 7.

Ta6auma 7 — Iloka3aTen 1 KPHTEPUH ONEHHBAHMS KOMIIETEHIIMA HA 3TaNax

Ilokazarenn u
3Hars Ymers Baaners
KPUTEPUH
® 3Haem ® OemoHcmpupyem | e enadeem
CoBpeMeHHbIe bazoevie memooamu 01
MeXHONLo2UYeCKUe UHIICEHEDHbIE peuterus
npoyeccwl u 3HAHUS U MEeXHON02UYECK
obopyoosanue, NOHUMAHUE ux za0ay
. UCNONb3YeMble HA HAay4HbIX MUKPO- U
. amanax NPUHYUNOS, HAHO21eKMPOH
YPOBEHE] paspabomxu u Jledcauux 6 UK,
npouzeoo0cmea ocHoge ® 800600HO
usoenul MEeXHON02UYeCKU enaoeem
MUKDPOSNIeKMPOHUK X npoyeccoe HasvlKaMU
uu MUKDPO- U evib0pa u
meepoomenbHoU HAHOIEKMPOHUK
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9NIeKMPOHUKU u, NpUMEHeHUs
noHuUMaem MUKPOCUCIEMHO OCHOBHbBIX
obnacmu Ul MEXHUKU, onepayuil
KOHKDEMHO020 obnadaem MexXHoN02UU
NpUMeHeHUs. ouanazoHom Cc030aHUs
MEXHONI02UYeCKUX NPAKMUYECKUX MUKPG- U
npoyeccos u YMeHu, HAHOCMPYKMYp
0bopyoosanus mpebyemulx O/15
CPABHEeHUs U
ev100pa
MEXHON02UYeCKU
X npoyeccos u
Memoooe 015
oocmudiceHus
noCMA6NeHHOU
yenu
ymeem
00vACHUMb U
UHmMepnpemupos
amv NOy4enHvle
uccneoosamensc
KUe U Onvimmuoie
MEXHON02UYECKU
e pe3yibmamol
3Haem ymeem eraoeem
CoOBpeMeHHbLe ev1OUpamo HaBbIKAMU
MexXHONI02U4ecKue MEXHON02UHECKO evibopa u
npoyeccol u e obopyooeanue NpUMeHeHUs.
obopyoosanue, U Memoo OCHOBHbBIX
UCnonv3yemvle Ha nony4eHus Ois onepayuii
Xopomo (0a30BbIH amanax KOHKPEmHO20 mMexHono2uu
YPOBEHb) paspabomxu u NpUMEHeHUs. co30anus
npou3800cmea MUKpPO- U
uzoenui HAHOCMPYKMYD
MUKDOINEKMPOHUK
uu
mMeepoOoOmenvHOU
SNIEKMPOHUKU
umeem ymeem peuwiamo umMeem HAaBbIKU
npeocmasierue npocmeole 3a0a4u evlO0pa u
06 ocHo8HbIX 1o 8v160py NPUMEHEHUs]
MEXHONLO2ULEeCKUX npoyeccos u OCHOBHbLX
i —_— npoyeccax u Memooos onepayuii
(NOPOTOBbIi ypoBeny) obopyoosanuu Ons nony4YeHus MEXHON02UU
coz0anus KOMNOHEHMOG co30anus
ANIEKMPOHHO MUKDO- U MUKPO- U
KOMNOHEHMHO HAHO21eKMPOHUK HAHOCMPYKMYP
baszwi u
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3 Tunosbie KOHTPOJIbHbIE 3a{aHUA

I[JISI pCaTu3aniy BBIICIIEPEUYUCIICHHBIX 3aaa4d O6yquI/ISI HCIIOJIB3YIOTCSL CIEAYIOIIUE

MaTCpHaIbl: KOHTPOJIbHBIE pa6OTI)I, HMHIWBUAYAJIbHBIC 3aIaHUs, IIPAKTHYCCKUE 3aaHusl,
OK3aMCH.

TunoBble KOHTPONBHBIE 33[aHUS WM WHBIE MaTepHuaibl, HEOOXOAMMBIE I OLICHKH
SHAHWH, yMEHHI, HABBIKOB M (WIA) ONBITA JEATEIbHOCTH, XapaKTepU3YIOMUX JTAallbl
(hOpMHPOBAHHUS KOMIIETEHIMH B IIPOLIECCE OCBOSHHS 00pa30BaTeILHOMN TPOrPaMMEL, B COCTABE:

3.1 KoHTpoabHBIE PaGoThI:
Tema xomTpomsHOM paGoTel No 1: DHUIMKO-XHMHUYECKHE OCHOBEI IIPOIIECCOB

IepepacrupeaciIeHus BEMIECTBA.

Tema xonTpompHOH paboTEl Ne 2: DU3MKO-XMMHYECKHE OCHOBBI SIIHTAKCHATLHEIX
IIPOLIECCOB, MIPOIIECCOB OKUCIICHHUS.
3.2 BeimoJiHeHHE JOMAITHUX HHINBHAYAJIbHBIX 3aJaHHH:

Tema nunusuyansaoro saganus Ne 1 — Jlubdysus npumeceii B KPEMHUH.
Tema nnnuBuyansHoro 3ananus Ne 2 — DIHUTAKCHS ILIEHOK KPEMHHSL.

Tema mupuBrnyansHoro samamus Ne 3 — IIporecc M3TOTOBIEHMS MOTYIPOBOIHUKOBBIX
MC.
3.3 TemMbl IPAKTHYECKHUX 3aAHATHIA:
1). Ionmnoxxu nomynpoonsukoBbix IMC. MapkupoBKa B HapaMeTphI OIOXKEK. CTpyKTypBI
3JIEMEHTOB
2). Pacuet pexxumoB nquddysun u npodusiel TerupoBaHus
3). Pacuet TouHOCTH M3roTOBIEHUS 1U(DDY3HOHHBIX 21EMEHTOB
4). Pacuer pexxuMoB razoa3Hoi SMUTAKCHH U NPOGHIIEH aBTOIErHPOBaHHS
5). Pacuer pexXuMOB MONIEKYIIAPHO-TyYEBOM SUTAKCHH
6). PacueT pe>xuMOB OKHCIICHHUS
7). JIutorpadus B TEXHOIOTMH MHKPO- M HAHOIJIEKTPOHHUKE
8). PacdeT TeXHONOTHYECKUX PEXUMOB st Co3aanus uzonsmuu MMC
9). Pa3zpaboTka TUIOBBIX TEXHOJOTHYECKHX MPOIIECCOB U3TOTOBJIEHUS MOIYIIPOBOAHUKOBEIX
npubdopos u IMC
10). OcHOBBI HAHOTEXHOJIOTUH
3.4 TemMbI 018 CAMOCTOATEILHOH PadoOTHI
1). Metonp! ocaxneHus U3 XuaKoi ¢assl: xunkodasHas SIUTAKCUS, JTEKTPOXUMUIECKOE
OCaXXJIEHHE CIIOEB, HAHECEHUE MOHO- U MYJIBTHCIIOEB OPTraHUYECKUX BEIIECTB METOIOM

Jlearmropa-bromxeTt. 301b-reNb TEXHOIOTHSL.
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2). Texnonoruu HaHOmIEYaTH. MeTox ropsuero TrcHenus. Yicmons3oBanye HOJIMMEpH3aliu

pesucra.

3). IlnasMenHble IPONECCHI IOy YeHHs HAHOCTPYKTYP.

3.5 TemMBI KypCOBOT0 IIPOEKTA:

3anaHus Ha KyPCOBOH TIPOEKT IPeyCMaTpUBAiOT Pa3pabOTKy TEXHONOTHH H3rOTOBICHHS

NOIyNpoBONHUKOBBIX FIMC 1 TEXHONOTHH CTPYKTYp HAHOIEKTPOHHKH. ITpenmMeToM KypcoBBIX
IIPOEKTOB SIBIIIOTCS BBIOOP M OOOCHOBaHHE METONOB W3roToBieHHS MMC mim CTPYKTYDP
HaHOSNEKTPOHUKH, PACICT TEXHONOTHIECKUX PEMUMOB, TEXHOJIOTHYECKHX IIOTPEIIHOCTEN 1 Ip.

IIpuMepHbIE TEMBI Ha KYPCOBOH IIPOEKT:

1). TexHONMOTHA U3rOTOBIEHUS HHTETPAILHOM MHEKpocxembl DCJI.

2). Texnomnorus usrorosnenns VIC Ha cCOBMEIEHHbIX MOII-Tpan3ucropax.

3). @OTOIYBCTBHUTENLHEIE IPHOOPHI C 3apsoBoOM cBA3bt0 Ha M/IIT VC.

4). Texnonorus u3rotosenus cxemsr IMC TTJIL.

5). Texnonorus usrorosnenus KMJIII VIC tuna WJIN-HE.

6). TeXHOIOTHs H3TOTOBMCHHS TPAH3UCTOPA C ABYMEPHBIM SIIEKTPOHHBIM Ta30M.

e " S \O B =

9

3.6 IK3aMeHANHOHHBIE BONIPOCHI:
DH3UKO-XUMUYECKHE IIPOLIECCH OYUCTKH TTOBEPXHOCTH MOIIONEK.
VCIoBHS MOy YeHHs MOHOKPUCTAIUIHYECKHX [IICHOK.
MexaHusm pocTa ¥ KMHETHKA OKHCIIEHHS KPEMHUSL.
Du3nYeCKHe OCHOBEI IIPOIECCA TEPMHUYECKOMH muhby3un.
Texuomnorus snuTaKcHAIEHOTO HAPAITHBAHHUS ILIEHOK 1 obopynoBanue.
Texuonorus usrorornenus muddy3UOHHBIX 3TEMEHTOB
Texnomornyeckuif mporecc H3rOTOBIEHUS OunonspEeix  IMC 1o  snuTakcHaibHO-
ILTAaHAPHOHN TEXHOJIOTHH
Texunonornueckuit nponece usrorosrenus M1 UC na KOMILIEMEHTapHBIX TPAaH3UCTOPax

TexHomnorus u3rotToBnesus 6Gunonsapuoi UMC 1o TOJIMIUIAHAPHON TEXHOJIOIUH

10 Beibop mMeTona IOTy4eHNs. PUCYHKA MHTETPAIBHBIX MHKPOCXEM

11 Texuomorus MeTaLIH3aNMH TIOTYIPOBOIHAKOBEIX UMC

12 Xumudeckoe OCaxIeHHE U3 Ta30BOH (assL.

4 Meroquyeckue MaTepuaib

Jns obecnevenns mpomecca oOydeHMS W pelIeHHs 3amad O0y4YEeHHUS HCIOIB3YIOTCS

CIEAYyIOImue MaTepuaibl:
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MCTOIMYECKHE MATCPUAIIb], ONPECISIONKIE IPOLEAYPS! ONEHHBAHUS 3HAHHU, YMEHHUH,

HaBBIKOB W (WIH) OIBITA JEATENTHHOCTH, XapaKTEPH3YIOMUX 9Tanbl (HopMUPOBAHUS

KOMHCTCHHHﬁ, B COCTaBe:
MeTOHHqCCKHG MaTtepualsbl:

4.1 OcnoBHas JuTeparypa

4.1.1. Cmuprosa K.J. IIponecchl MHKPO- W HAHOTEXHOTOTHH. YuebHOe nocodue — Tomck:
TYCVP, 2012. — 183 c. - [aneKTpOHHBIH pecypc] .- anpec:

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

4.12. Jamwmina TH., Karageit B.A., Anumenko E.B. TexHONOHs KPEMHHEBOH
HAHOSICKTPOHUKH: Y4ueOHOoe mocobme. — Tomek: B-Crmextp, 2011. — 263 c. - [aseKkTpoHHEBIH
pecype] .- agpec:

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

4.1.3. K.M.Cmupropa. IIporieccs MEKpO- B HAHOTEXHONOTHA. YaebHoe mocobue — ToMek:
TYCVYP, 2007. - 183 c. (51 9K3.)

4.2 lono/1HATeIbHAS IATEPATYPA

4.2.1. Nanununa T.U., Yuctoenosa U.A.O6opynoBaHHe sl CO3MAHMS M HCCICIOBAHUS
CBOMCTB OOBEKTOB HAHOAIEKTPOHMKM : Yde6HOe mocobme / Tomckwmit rOCyIapCTBEHHBIH
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