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Paccmotpena u ogoOpeHa Ha 3aceJaHUuH Kadeapsl

JIuCT corjiacoBaHuii

Pabouast mporpamma cocTasena ¢ yaeroM tpebosanuii ®enepansroro I'ocyaapcTBEHHOr0 06paso-
BaTEJIBHOIO CTaHIapra Beiciero obpazosanus (OI'OC BO) 1no HampaBlIeHHIO ITOATOTOBKU
11.03.04 «OneKTpOHMKA U HAHODNEKTPOHUKAY (KBaIU(HUKAIKSA (CTEMeHb) 6aKaTaBp), YTBEPKACHHOTO
npukasom MununctepcTsa 06pazoBanus u Hayku Poccuiickoi @eneparuu ot 12 mapra 2015 r. No 218,
paccMOTpeHa | yTBEPXKIEHA Ha 3acenaHuy Kadenpsl QU3nUeckol JMeKTPOHUKY OT « F¥»  &p
2016 r., npotoxon Ne 77 .
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1. EJIN U 3AJTAYN TUCITATITIINHBI
IMenbro OCBOCHMS NUCLMMIMHBI ABIAETCS W3YYEHHE CTYAEHTAMH OCHOBHBIX (DH3MKO-XHMHYECKHX SIB-
JIEHHH, JIEXKAIIMX B OCHOBE METOJIOB, SABISIOLMXCS 6a30BbIMH B COBPEMEHHON MUKPO- W HAHOTEXHOJIOTHH, TPH-
oOperenue 3HaHNH MO COBPEMEHHOMY COCTOSIHMIO M NEPCHIEKTUBHBIX HATPABNEHHSX PA3BUTHS MUKDO- M HAHO-
SJIEKTPOHMKH, UX 3JIEMEHTHOH 0a3sbl, (U3NYECKUM OCHOBaM (bYHKLMOHMPOBAHMS MPUGOPOB MUKPO- U HAHO-
IEKTPOHUKH.

3ajayaMy AUCLIMIUTUHBI SBIISETCS

- (hOopMHpOBaHHE HABBIKOB MPOBENEHHS TEPMOAMHAMUMYECKMX M KMHETHUECKMX PACUETOB TeXHONOTHYe-
CKMX MPOLIECCOB;

- (hopMHpOBaHHE 3HAHHI B 06MACTH CIOCOGOB HAHECEHHS!, YAATeH s U MOAMbHLMPOBAHHUS BELLECTBA HA
MHUKpPO- M HaHOYPOBHE, WCTOJIb3YEMbIX MPU CO3[aHUM KOMIMOHEHTOB TBEPAOTEJLHOM 3JE€KTPOHMKU U WHTE-
IpaJIbHBIX CXEM;

- M3yUeHHe 6a30BBIX IPOLECCOB U 0BOPYAOBAHHS, HCTIONb3YEMbIX B TPAIHLIMOHHON MUKPOTEXHONOTHH, a
TaKoKe CreludUIECKHX MPOLIECCOB, NO3BONSIOLMX HOPMUPOBATH CTPYKTYphI Ha MOJIEKYJIIPHOM YPOBHE U OC-
HOBAHHbIE Ha CIOCOOHOCTH K CAMOOPTaHM3aLKH, CENIEKTUBHOCTH, aHU30TPOTHH.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OOIl

B coOTBETCTBMM ¢ OCHOBHOM 06pa3oBaTeIbHON MPOrpaMMOi AUCLMILIMHA «[Ipoueccbl MUKpo- 1 HaHO-
TEXHOJIOTMK» OTHOCUTCS K BapHaTHBHOM 4acTu 6noka 1 (51.B.OJ1.7).

Aucuunivna 6asupyeTcs Ha 3HAHKSX, NOJYYEHHBIX N0 MaTeMaTHKe, GU3NKe, XUMUH, dusKKe KOHAEH-
CHPOBAHHOIO COCTOSHMS, (PU3UKE MIIEHOUHBIX HAHOCTPYKTYP, OCHOBAM TEXHOJOMMH 3IEKTPOHHON KOMIOHEHT-
HOM1 0asbl.

3HaHusl, NONYYEHHbIE TIPY OCBOCHUM IUCLMILIMHDI, GYoyT MCMONb30BAHbI NPYU U3YUYEHUU AMCLIUIUIMH:
«TexHONorns KPeMHUEBOH HAHOINEKTPOHHUKHY, «MOIENUPOBAHHUE 1 NPOEKTUPOBAHUE MUKPO- U HAHOCHUCTEM .

3. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUS TUCITATLINHBI

3.1. Mizyyenne THCHMILIHHBI HANPABJIEHO HAa GOPMHpOBaHHE Y 0aKkaaBpoOB CJENYIOIHUX Kpodec-
cuonansueix (IIK) u npogpeccuonansno-cneyuanusuposannsix (ICK) komnerenmmii:

- CTIOCOGHOCTBIO BBIMONHATHL PabOThI MO TEXHONOrMYECKOH MOArOTOBKE MPOM3BOACTBA MATEPHANIOB H
uzaienuii snextponHol TexHuky (I1K-8);
- FOTOBHOCTBIO K NPUMEHEHHIO COBPEMEHHBIX TEXHONOTMUECKUX MPOLECCOB U TEXHOJOIMYECKOro 060-

PyZlOBaHHs Ha 3Tanax pa3paboTKK ¥ NPOM3BOACTBA U3ENHUIT MHKPOSIEKTPOHHKHM U TBEPAOTEILHON HIEKTPOHH-
ku (IICK-2).

3.2. B pesyabTaTe H3ydeHHs AHCUHIIMHBI 6AKAIABD JOIKEH:
3HATH:

— (DU3HKO-XMMHYECKHE U TEXHOJIOrMYECKHE OCHOBbI MPOLIECCOB MPOM3BOACTBA M3IEHil MHKpPO- U Ha-
HOSJICKTPOHHKH, THMOBBIC TEXHOJOMMYECKHE MPOLECCHl MX M3rOTOBJIEHUS; MPUHLIMITBI OPraHU3alMi 6a30BbIX
TEXHOJIOTMYECKHX MPOLIECCOB CO34aHHA KOMIOHEHTOB MUKPO- U HAHOAJIEKTPOHUKH;

YMeThb:

— BbIOMpaTh ONTHUMANbHBIE TEXHOJOTMYECKHE TPOLECChl, WX TMOC/EN0BATENbHOCTH U KOHTPOJIbHO-
M3MEPUTENIbHbIE ONepaLliy 1/ TPOU3BOJICTBA M3/IEN HAHO- U MMKPOCHCTEM;

BJIAJETh:

- HaBblKaM¥ peaiu3aliii COBPEMEHHBIX COCOO0B HAHECEHHS, yaNeH s B MOAM(BHLMPOBAHUSA MaTepHa-
JIOB MPX CO3JaHMH 3JIEMEHTHOH 6a3bl MUKPO- U HAHOCHCTEM.
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4. OBBbEM JTUCIUILINHBI U BUJIbl YYEBHOH PABOTHI

OO1was Tpya0eMKOCTb TUCLUIIIMHBI COCTABIISET 7

3a4CTHbLIX €AHUHHL.

Bun yyeGHoii pa6oTsi Beero 4acos (;eMeCTp;l
AynuTopHbIe 3ausiTus (BCEro) 98 78 20
B tom uucne: - - -
Jlexumu 44 44 -
Ipaktuyeckue 3anatus (I13) 34 34 -
Kypcogoii npoekt/(pabora) (ayAUTOpHAas HArpy3Ka) 20 - 20
CamocrosTenbHas padoTa (Bcero) 118 66 52
B ToMm umnche: - - -
ITpopaboTka JIEeKIMOHHOTO MaTeprana 10 10 -
BhINONHEHUE PaKTHUECKUX 3a1aHui 17 17 -
BhInoJIHEHHME U 3alUUTa HHAMBUAYAIbHBIX 3anaHuil U3-1, U3-2,
33 33 -
13-3
[ToaroroBka K KOHTpOJbHbIM paboram KP-1, KP-2 6 6 -
Kypcosoit npoexr (paboTa) (camocrositenibHas paboTa) 52 - 52
[ToaroToBka K S5K3aMeHy 36 36 -
Ob1as Tpy10eMKOCTh Yac 252 180 72
3aueTHele EmuHuIp! 7 5 2
5. COAEP)KAHUE TUCHUIIJINHBI
S.1. Pazaesbl JUCHUAIUIMH ¥ BHALI 3aHATHIA
5 1 [~
Ne £ § = = | & = g ®dopmupyembie KOM-
“/;1 HaunmeHoBaHue pa3iesia AMCUMILIMHBI g = = 2 2 e & e neTeHUuu
= [ 23| S gz 8 (OK, IK, TICK)
S e 22| =
= = @)
1. BeneHue, Uenu 1 3a1a4 JUCLUILIAHBI 2 3 5 I1K-8, TICK-2
DHU3UKO-XUMHUYECKUE OCHOBBI MPOLIECCOB yAaJIEHUS
2. | BeuwlecTsa ¢ NOBEPXHOCTH TBEPIOH (hasbl — Noz- 2 2 10 14 [1K-8, TICK-2
JIOXKKH
3. | CrpykTypsl anemeHToB UMC 2 2 2 10 16 I1K-8, TICK-2
4 DuU3MKO-XUMUHECKUE OCHOBBI MPOLECCOB MEpepac- 8 8 5 10 28 K-8, ICK-2
TpefieNieHusl BEIIECTBA
s DU3MKO-XUMUYECKHE OCHOBBI  3MUTAKCUANbHBIX 6 6 5 10 24 TK-8, [ICK-2
MPOLIECCOB
6. JusnekTpuyeckue MIEHKU B MONYNPOBOJHUKOBBIX 4 4 5 10 20 MK-8, [ICK-2
NMC
7 OU3UKO-XUMUYECKHE OCHOBBI METAINM3ALUUA T0- 5 5 10 14 IK-8, [ICK-2
BEPXHOCTH CTPYKTYP
3. DU3MKO-XUMHUYECKHE OCHOBBI MPOLECCOB JIUTO- 6 5 5 10 20 TK-8, [ICK-2
rpaguu B TEXHOJOTUU MUKPO- U HAHODJIEKTPOHUKU
9. Wzonsauusa anementos UMC 2 2 2 10 16 I1K-8, TICK-2
TunoBblE TEXHOJOrMYECKUE MPOLIECCHl M3rOTOBIE-
0 o GunonsapHeix 1 MIIT UMC 6 4 2 il o 1IK-8, TICK-2
11. | OcHOBbI HAHOTEXHOJIOT UM 4 6 2 15 27 [1K-8, TICK-2
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5.2. Conep:kanue pa3aejioB JUCHUILIAHDLI (110 JTEKIHM)

®opmupyembie
No HanmenoBanue TpynoemkocTs | KoOMIETeHUUH
ConepsxaHue pa3nenoB
n/n pasaesioB (uac.) (OK, IIK,
ICK)
1. Uenu u 3anaunm xypca. TpeGosanus k 06beMy 3HaHUIA
0 JUCLMIUTMHE. MUKDPO- 1 HAHOTEXHOJIOTHH — OCHOBA
Beenenue, uenu u COBPEMEHHOM HAHONEKTPOHUKH. OpraHu3aLMoOHHO- 5 TK-8. TICK-2
3a1a4y IMCUMIUIMHBL | TEXHOJIOTMYECKUE OCHOBBI TIPOM3BOACTBA W3IEJMit ’
MHUKPO- U HAHO3JIEKTPOHUKH. CITHCOK pEKOMEHLYEMOM
JIUTEPATYPHI.
2. | Ousuko-xumuyeckue | BuiGop marepuana nomnoxex MUMC. Mexanudeckas,
OCHOBBI NPOLIECCOB MeXaHOXMMHUYecKas u guiuueckas obpaboTka noaso-
ylaleHus BellecTBa | eK. XUMHUYecKass, JJEeKTPOXUMHUYECKas UM HOHHO- 5 MK-8. [ICK-2
C MOBEPXHOCTHU TBEP- | IUIa3MEHHas OYMCTKA noajoxek. KoHTpons creneHu ’
DO# (asbl — NOMJIOK- | YHUCTOTHI.
KU
3. | CtpykTypbl 37emeH- | CTpYKTYpbI 3lIEMEHTOB MONYIPOBOAHUKOBBIX MMC
2 K-8, TICK-2
T0B UMC
4. | Qusuko-xumudeckue | IMpoueccsl  Tepmoauddy3rMoHHOrO JIETMPOBAHMA.
OCHOBbI  mpoueccoB | [nbdy3noHHbIE  MPOLECChl,  CTMMYJIMPOBAHHbIE
NEpepacnpeneneHnst | BHELIHUMU U BHYTpeHHUMHU (akropamu. Dusnueckue
BEILlECTBA OCHOBBI MPOLIECCOB TEPMUUECKOH nubdy3uM U HOH-
HOM ummianTauuu. TexHonorus auddysum u obopy-
nosanue. KOHTpOJIb MapaMeTpoB JIETUPOBAHHBIX CJIO- 8 K-8, TICK-2
eB. Pacuer pexumoB muddysuu v nudpdy3HOHHBIX
npoduneli neruposanus. [lapameTpsl, BIMsIOWME Ha
BOCIPOU3BOJUMOCTb PE3YNbTaTOB. TEXHOJOrHUecKHe
TIOrPEIIHOCTY MPU CO30aHuM IU(dY3UOHHBIX obnac-
Teil. Monuduuuposanue.
5. | ®usuko-xumuyeckue | TepMOAMHAMMKA M KHHETMKA OPHEHTHPOBAHHOTO 3a-
OCHOBBI  3MUTAKCU- | poabllIeoOpa3oBaHus. MexaHM3M 3nuTakcuu. Merto-
aJIbHBIX MPOLECCOB Abl TMOJYHEHHUs! SMUTAKCUANbHBIX CTPYKTYp. [azodas-
Has SMUTaKcus kpemHus. KrnHeTuka snurakcuanbHOro
pocTa MJICHOK MpH OCaXAEHUM U3 ra3oBoi ¢asbl. Pac-
YET CKOPOCTH 3MHUTAKCUU. ABTONETUPOBAHUE NP K- 6 K-8, TICK-2
TakCUH. TeXHONOTUs 3MUTAKCHANBLHOTO HapalUBaHUS
TJICHOK U 00opynosanue. KOHTpoOsb napameTpos 3nu-
TaKCUaJIbHBIX MIEHOK. ["a3otasHas snurakcus U3 Me-
Talj0OpraHU4eCKUX  COENWHEHUH. MonekynspHo-
JlydeBas 3MUTAKCUA. YCIOBUA MONYYEHUS MOHOKpU-
CTaJlIM4eckuX mieHok. O6opynosanue s MJID.
6. | JusnekTtpuyeckue Tepmuueckoe okucnenne kpemuus. MexaHnusm pocra
TJIEHKW B TONYNpPO- | M KUHETHKA OKMCIEHHs. MeTolbl OKUCTEHUS U 060py-
BOIHUKOBBIX UMC nosanue. IlepepacnipeneneHue Jernpyowmux npume-
ceii Ha rpanuue pasaena ¢as npu oxkucnenuu. Tepmo-
JVHaMUKa ¥ KWHETHKa MPOLECCOB XMMUUYECKOrO 0OCa- 4 [K-8, TICK-2
XKIEHWs U3 Ta30BOM (a3bl. DUINKO-XUMUUECKUE OCHO-
Bbl XMMHUUYECKOIrO ¥ MIa3MOXUMUYECKOTO OCAKACHHS
AMBJIEKTPUUECKUX MIEHOK U MOJUKPUCTAIIUYECKOTO
kpemHus. O6opynoBaHue. CBOIHCTBA MIIEHOK.
7. | Pusuko-xumuyeckue | BbiGop maTepuana MeTamnM3aumMuM U TEXHOJOTHS Me-
OCHOBBl ~METaNIM3a- | TAlOM3aLUM. AHanu3 OTKAa30B M0 METAIM3ALUM. 5 K-8, TICK-2
UMH MOBEPXHOCTH | MHOrOypOBHEBas METaNIM3aLMS. ?
CTPYKTYp
8. | @usuko-xumuueckue | Knaccudukauus mpoueccos surorpapuu. Ddusnko-
OCHOBbI  NMPOLIECCOB | XUMUYECKME OCHOBBI Tpolecca (oToauTorpaduu.
nurorpagun B Tex- | IlonmyueHune pUCyHKa UHTErPalbHON CXEMblI METONAMHK 6 K-8, T[ICK-2
HOJIOTUH  MMKPO- U | (OTO-, peHTreHo- U 3nekTpoHonuTorpaduu. Hanonu- :
HaHO3JIEKTPOHUKU Torpadus.
9. | Uzonauus snementoB | Msonsiums o6GpaTHOCMEILEHHBIM p-n-nepexogoM. u-
UMC SNeKTpuueckas uzonsuusa. KoMOuHupoBaHHas M30is- 2 K-8, TICK-2
s,
5
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10.

Tunosele  TexHono- | Knaccuduxalus TEXHONOTHYECKUX MPOLIECCOB M3rO-
rudeckue mpouecchl | ToBaeHus HMMC. TexHonorus W3rotoBieHus OuMo-

M3roToBNEHMs Ouno- | napHeix MMC. Texuonorus wusrotosnenus M IK-8, I[ICK-2
ngpHeix  u MJIT | UMC.
HNMC
11. | OcHoBbl HaHOTEXHO- | BBeneHue B HaHOTeXHONOrHIO. COBPEMEHHBIE METO-
norui IIbl HAHOTEXHOJIOTMM. MeToabl 30HA0BOM HAHOTEXHO- ITK-8, TICK-2
JIOTHH.

5.3. Pasjesibl NMCHMILIAHBI M MEKIHCIMIIMHAPHBIE CBSI3H C 00ecneYnBalOIuMn (Mpeabl-
QyIMMH) B o0ecrednBaeMbIMH (TOCTeTY0MUMHE) U CIUILITNHAMHA

Ne Ne pasnesio IaHHOM JUCUHIUIMHBI U3 Ta6.1.5.1, 111 KOTOPBIX
HanmeHoBaHuUe 00ecneynBaOLIUX
Ne Heo0X0AuMO H3yYeHHe ofecneunBalOMX (MPeAbLIAYILUX) 1 obecme-
(npeaplayux) U o0ecneynBaeMbIX
n/n P a— YHBaEMbIX (MOCAEAYOUINX) NUCUHIIHH
Y 1 [ 2 [3] 4 | 5]6]7]8]91w]n
IlpeniiecTByONIME AUCHHNIMHDI
1. | Maremaruka + + + + +
2. | ®usuka + + + + + * + + +
3. | Xumus + + + + + + + +
Du31Ka KOHIEHCHPOBAHHOTO COCTOS-
4. 0 ROHICHEAPORSHIRONO o + + + + | & | # | = + | 4+
HUS
5. | Du3uKa IIEHOYHbIX HAHOCTPYKTYD + + + +
OCHOBBI TEXHOJIOTHH 3JIEKTPOHHOM
6. 9 p + + + + + + + + + +
KOMIIOHEHTHOH 6a3bl
IMocaeayrouye AMCUMNIHHBI
TexHomorust KpeMHHUEBON HAaHOAJEK-
1 + + + + + + + + + +
TPOHUKH
MonenupoBaHue W TPOEKTUPOBaHHUE
2 Hothp p p + + + + + + + + + +
MHKPO- 1 HAHOCHCTEM
5.4. CooTBeTcTBHE KOMNETEHIMIA, (JopMHPYeMbIX NpH H3yYeHHH NUCHUILIHHBI, U BHIOB
3aHATHH
NepeyeHn Bune! sanaTuit

KOMINEeTeH U JI I3 KIT CPC

®opMBbI KOHTPOJISA

O]'lpOC Ha JeKUuusaX. 3almra WHAUBUAYAJILHOI'O 3aJaHusl. 3amura

KYPCOBOTrO MPOEKTA.

[K-8 + + + + OTYETOB M0 NPAKTUUECKNM 3aHATUAM. KOHTponbHas pabora. 3ammunra
KypCOBOTO NPOEKTA.
Ompoc Ha nexkuusx. 3aluta HHIMBUAYTLHOTO 3aJaHus. 3aumTa
[ICK-2 + + + + OTYETOB M0 NPAKTUYECKUM 3aHATUAM. KoHTponbHas pabdora. 3amumra

6. METOJIbI 1 ®OPMbI OPTAHU3AIINUA OBYYEHUSA
TexH0JIOTHH MHTEPAKTHBHOIO0 00Y4YeHH s HpH PasHbIX opMax 3aHATHH B Yacax

Meros ] IR s (aae) Haton
IIpezenmayus ¢ obcyscoeHuem 4 4
Peuternue cumyayuoHueix 3a0a4 10 10
HTOro MHTEpaKTHBHBIX 3aHATUI 4 10 14

7. JABOPATOPHBII ITPAKTUKYM (He mpeaycMoTpeH)
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8. IPAKTUYECKHE 3AHSITUS (CEMUHAPBI)

Ne Ne pazgena ., Tpyao- Komnerenuun OK,
TemaTuka NpaKTHYECKHUX 3aHATHI eMKOCTh
n/n | AUCHMIIMHBI Canic) MK, IICK
1 3 Homnoxku nomynpoBoaHukoseix UMC. MapkupoBka U na- 5 MK-8, TICK-2
pameTpsl nomnoxkeK. CTPYKTYphl 3JIEMEHTOB.
2. 4 Pacuer pexumos nuddysun u npoduneit neruposanus 6 K-8, TICK-2
3. 4 Pacyer To4HOCTH M3roTOBIIEHUS TUPDY3NOHHBIX IEMEHTOR 2 K-8, TICK-2
4 5 Pacuer pexumoB rasodasHoil snurakcuu u npodunei aBTo- 4 TK-8, [ICK-2
JIETMPOBaHMUsI
5. 5 PacyeT pexHUMOB MOJIEKYJISPHO-JTYUeBOM SMTUTAKCUM 2 I1K-8, TICK-2
6. 6 Pacyer pexHMoB OKHCIIEHUs 4 I1K-8, IICK-2
e 8 Jlutorpadus B TEXHONOTMH MUKPO- U HAHOIEKTPOHHKE 2 I1K-8, IICK-2
8. 9 PacueT TeXHONOrM4eCKUX PEXUMOB 171 CO3NAHMS M30MSLUY 5 MK-8, TICK-2
NMC
9. 10 Pa3paboTka THNOBBIX TEXHONOTHYECKUX TPOLECCOB W3O~ 4 TK-8, [ICK-2
TOBJICHHUS NOJIYPOBOJAHUKOBBIX Mpubopos 1 UMC
10. 11 OCHOBBI HAHOTEXHONOTHH 6 ITK-8, TICK-2
9. CAMOCTOSTEJBHAS PABOTA
7 cemecTp
Ne Ne paspena Temartuka camocTOSAITE/ILHO PaGOTHI Tpyno- Komnerenuun KonTpouas BeInoJi-
e€MKOCTh
n/n | AUCUMILIMHBI (0emanuzayus) (uac.) OK, IIK, IICK HeHHusl padoThI
L 1-11 [IpopaboTka IEKLMOHHOrO MaTepuana 10 I1K-8, T[ICK-2 Omnpoc Ha NeKLuIx
IIpopaboTka JeKUMOHHOrO MaTepuana o ——
2. 3-6, 10 NpU NOATOTOBKE K MPAaKTUYECKUM 3aHf- 17 [K-8, TICK-2 p
CKUM paboTam
THSAM
IIpopaGoTka neKUMOHHOrO Marepuana s
3. 2-11 NpH TIOATOTOBKE K KOHTPOJILHBIM pabo- 6 K-8, TICK-2 Y
Tam TPOJbHBIX PabOT
Bhinonnenue M 3aiuTa WHOMBULYATb- 3amura UHAUBULY-
A Sk HbIX 3ananuit U3-1, U3-2, U3-3 33 Hi, TICke2 ANbHBIX 3aaHHH
5. 1-11 IloaroroBka M cnaya 3xk3ameHa 36 [1K-8, IICK-2 OueHKa 32 SK3aMeH
8 cemecTp
No Ne pasgena TemaTuka caMOCTOSITE/ILHON PaGoThI Tpyno- Komnerenuuu KoHTposb Bbino-
e€MKOCTh
n/n | IMCUMIUIAHBI (Oemanuzayus) (8. OK, IIK, I[ICK HeHHs paboThbl
JlutepatypHslii 0630p
1. 1-11 [Monbop 1 aHanM3 JUTEPATYpPhI 10 K-8, TICK-2 10 TeREiE T
2. 1-11 BrinonHeHue pacyeros 15 [1K-8, TICK-2 FacismsL pooaTReT-
BUH ¢ 3anaHuem KIT
3. 1-11 Beinonxenue rpaduueckux pabor 9 I1K-8, [ICK-2 I“pa<bmre)§1:;n vare-
4. 1-11 Hanwucanue u odhopmienne KI1 10 K-8, TICK-2 Testermrenm: B a-
nucka K KI1T
s 1-11 Co3nanue npe3eHTAlLMM, MNOArOTOBKA K 6 MK-8, TICK-2 | Tipesenrauus, nowan
nokyany u 3amute KIT
6. 111 3almTa KypcoBOro MpoeKTa ¢ MpeacTaB- 4 IK-8, TICK-2 Outenka 3a KIT
JICHWEM JOKIIafa U NMpe3eHTauuu

TemaTuka HHAUBHUAYAJTBHBIX 3aJaHMH:

Tema uHaMBUAYanbHOrO 3aganus Ne 1:
Hupysus npumeceti 6 kpemmuuii
BapuanTsl npuBeneHsl B yueGHO-METOANYECKOM NOCOOUU (n.12.3.1).

CornacoeaHa Ha noprane Ne 7841




Tema nnaUBHIYyanbHOTO 3amanmus Ne 2:
Onumaxcus NIeHOK KpemHUs.
BapuanTsl npuseneHsl B yue6HO-MeTonMdeckoM nocoGuu (m.12.3.1).

Tema UHOMBUIYANBLHOTO 3anaHus Ne 3:
IIpoyecc uzeomosnenus nonynpogoonuxoserx HMC
BapunanTbl npuBeneHs! B yue6HO-MeTonMYeCKOM nocobun (1.12.3.1).

Tema konTposnbHOH pabotel Ne 1: @usuko-xumuueckue ocHogb npoyeccos nepepacnpeoenenus gewecmaa (Pasmens
2-4 paboueii nporpamMMsl). BapuaHTel KOHTPOJIBHO# PabOTHI NMPUBEAEHB B yueOHO-METOAUECKOM MOCOBUH (n.12.3.1).

Tema xonTpoabHOH paboThl No 2: Dusuxo-xumuyeckue ocHOBb SNUMAKCUATHHBIX npoyeccos, npoyecco8 OKUCIEHUs
(Pasnenbl 5-6 paboueit mporpammsl). BapuaHTbl KOHTPOJIBHOM paboThl NpuBEAEHbI B YYEOHO-METOAMYECKOM MOCOBUH
(n.12.3.1).

YuebHo-MeToanuecKoe nocobue COOCpXKaT BapUaHThbl 3alaHUi Ans KOHTPOJIbHBIX pa60T W MHIAWBUNYAJIbHBIX 3a1a-
HUM. I[J'IH CaMOCTOSATEJILHOIO U3YYEHHS PEKOMEHAYETCS CIIUCOK JIMTEPATYPLI U NPUBOIATCS CIIPaBOYHbIE MaTrepualsbl.

10. IPUMEPHASI TEMATHKA KYPCOBBIX IIPOEKTOB (PABOT)

3ananvs Ha KypCOBOW NPOEKT MpeLyCMaTpUBAIOT pa3paboTKy TEXHONOTMM W3TOTOBIEHUS MONYNPOBOIHUKOBBIX
UMC u TexHONOTUY CTPYKTYP HAaHO3NEKTPOHUKHU. [IpeameTom KyPCOBBIX MPOEKTOB SBJAIOTCA BbIOOP U 0OOCHOBAHUE Me-
T010B u3rotTopneHust UMC unu CTpyKTyp HaHOSJIEKTPOHHMKH, PacueT TEXHONOTMYECKHMX PEXKUMOB, TEXHOJIOTUYECKUX T10-
IPEUIHOCTEHN U JIp.

[TpuMepHBIE TEMBI Ha KYpPCOBOI IPOEKT:

1. TexHomnorus U3roToBneHUst MHTErpaIbHON MUKpocxembl DCII.
2. Texwnonorus usrotosnenus UC Ha coBmeleHHbx MOIT-TpaH3ucTOpax.
3. DoTOYYBCTBUTE/IbHbIE MPUOOPLI C 3apAN0BOH CBA3LIO Ha MIIT HC.
4. TexHonorus u3rotoeienus cxembl MMC TTJI.
5. Texnonorus usrotonenus KMJII UC tuna UJIU-HE.
6. TeXHONOrus M3rOTOBNEHUS TPAH3UCTOPA C ABYMEPHBIM 371IeKTPOHHBIM [a30M.
OGbem ayIMTOPHBIX 3aHATHIA 0 KypcoBomy npoekty (KPC)- 20 gac
Ne Ne paznena TemaTHka caMOCTOSITEILHOM PaGoThI Tpyzo- Komnerenuunu KonTpoJb BbINOII-
€MKOCTh
n/n | AUCUMNIMHBI (0oemanuzayus) fame)) OK, IIK, IICK HeHust paboThI
Jonyck K BbINOJIHE-
1. 1-11 Brinaua 3aganuit Ha KI1 2 K-8, T1CK-2 Huro KII, nnau pabo-
Thl
Cornacopanue CHHCKa JIUTEPATYPHBIX Cniucoxk nuteparypsl,
2. 1-11 UCTOYHUKOB M IUIaHAa OO30pHOM YacTu 2 K-8, I[ICK-2 BbITIOJIHEHHAs 0630p-
KTI Hasl 4acTb paboThl
BeinonHeHHast pac-
3 1-11 IpoBepka pacueToB no pabore 4 K-8, TICK-2 YETHO-TIPaKTUUecKast
4acTb paboThI
4 111 Ilposepka rpaduueckux Marepuanon 4 MK-8, [ICK-2 I"paduueckuii mate-
paboThI puan
5. 1-11 ITpoepka odopmieHs paboThl 4 K-8, TICK-2 I13 k pabote
6 1-11 I"[p(v)BepKa Npe3eHTauuy, Aokiana, 00- 4 MK-8, TICK-2 Hpe3eHTauu>3, IOKJIaz,
LI€¥ TOTOBHOCTH K 3allIUTe rotosslii KI1

11. PEUTHUHI OBAS CHUCTEMA JUUIsI ONEHKH YCHHEBAEMOCTH CTYJIEHTOB
Tabiuma 11.1. BaxasHble OEHKH 1151 3JIEMEHTOB KOHTpoJs (7 cemecTp)

MakcumanbHbIi . MaxkeumansHblii
MaxkcumanbHbIi
DJIeMEHThI 6a/1 Ha 1-yro KT 0asu 3a nepuoa me- | Bceero 3a
. 0aJii1 3a nepuoa mMe-
Y4eOHOH nessTeNbHOCTH ¢ Ha4yaJja cemMecT- #Kay 2KT u Ha ko- ceMecTp
xkay 1KT u 2KT
pa Hel cemecTpa
Brinonsenue v 3amta MHIVBHAIY-
" 7 8 8 23
aNbHBIX 3a1aHui
KoHTposbHbIe paboThl 10 10 20
OT4eThl MO NPAKTUYECKUM 3aHATUSIM 5 5 5 15
KOMIMOHEHT CBOEBPEMEHHOCTH 2 2 2 6
8
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IMocewenue 3anaTuii 2 2 2 6

UTtoro makeumym 3a nepuon: 26 17 27 70
Cnaya sk3ameHa (MakcumMym) 30
Hapacrawuum nrorom 26 43 70 100

Tab6auna 11.2. BaaabHbI

€ OUEHKH 1151 31eMEHTOB KOHTPOJIs (8 cemecTp)

MaxkcumasibHblii . MaxkcumaJibHbIH
DJIeMEeHTbI 6amu Ha 1-y0 KT MaxcnmantHbiii 6a/1 3a neproa me- | Beero 3a
o 0anu 3a nepuoa me-
y4eOHOli JesiTeNbHOCTH ¢ HayaJia cemecT- aay KT u 2KT xay 2KT u Ha ko- cemMecTp
pa Hell cemMecTpa
[Mocemenue 3anstuit KPC 2 2 2 6
IMonyuenue 3amanus Ha KI1 4 4
[Ton6op ¥ aHaIU3 JTUTEPATYpbI 12 12
BrinonHeHue pacueTos 9 9 18
Berinonnenue rpadguyeckux pador 6 6 12
Odopmaenue I13 12 12
KoMMoHeHT cBoeBpeMeHHOCTH 2 2 2 6
Utoro makcumym 3a nepuon: 20 19 31 70
3amuTa KIT (Makcumym) 30
Hapacrawwmum utorom 20 39 70 100
Tabmmua 11.2. Tlepecuer 6a110B B OLICHKH 32 KOHTPOJbHbIE TOYKH
baJiiel Ha naTy KOHTPOILHOI TOUKHM Ouenka
2 90 % oT MaKCHMalIbHOM CyMMBI GAIIIOB Ha naty KT 5
Ot 70% 10 89% OT MakCUMaIbHOM CYyMMBbI Ga/iioB Ha gaty KT 4
Ot 60% 10 69% OT MakcHMaIILHOM CyMMbl GaNI0B Ha naty KT 3
< 60 % oT MaKkCHMaIbHON CyMMbI GaIIOB Ha naty KT 2

Tabuauna 11.3. epecuer cymmbI 61108 B TPaTAIMOHHYI0 H MEKIYHAPOXHYI0 OLEHKY

Urorosas cymma 6anios, yuuteiBaer yCIeuHo

Ouenka (I'OC) N Ouenka (ECTS)
CIAHHBIH YK3aMeH
5 (oTanuHo) (3auTeHO) 90 — 100 A (0oTa14HO)
85-89 B (o4eHb xopoio)
4 (xapoma] 75_84 C (xopoiio)
(3auteHo) 70—74
3 (yZOBIETBOPUTENLHO) 65 - 69 D (yaosnersoputensHo)
(3aurteHo) 60 — 64 E (nocpenctBenno)

2 (HEYOBIETBOPUTEINLHO),
(He 3a4TeHO)

Huoxe 60 6assioB

F (HeynoBneTBopuTensHO)

Bonpocek! a8 moarorosku

K 3K3aMeny:

1. DU3HKO-XMMHYECKHE MPOLECChI OUUCTKH IOBEPXHOCTH MOTONKEK.

2. Y1081 NIOMyYeHNs! MOHOKPUCTATHYECKUX TIEHOK.

3. MexaHusm pocTa 1 KMHETHKa OKHCTIEHHS KpeMHUS.

4. DuzruecKure OCHOBBI IPOLIECCA TEPMUUECKOL aupdy3uu.

S TexHonorus snUTakCHaNLHOrO HAPAIMBAHKS MIEHOK U obopynosanue.

6. Texnonorus usroronenns UdDY3HOHHBIX 3MEMEHTOB

7e Texnonornyeckuii npouecc U3roToBneHus Ounonspueix UMC no 3MHUTAKCHANIbHO-TIJIAHAPHOM
TEXHOJIOTHU

8. Texnonoruyeckuii npouece U3roTopaeHus MJIT UC na komnnemeHTapHbix TPaH3UCTOpax

9. Texnonorus usroroesnenus 6Gunonspuoit UMC o NOJIMIUIAHAPHON TEXHONOTUY

10. Bri6op mMeTona nomyuenus pucynka HUHTErpajbHbIX MUKPOCXEM

11. Texnonorus merannusauuu nonynposoax1kosbix UMC

12. XHUMHYECKOe OCAKIEHHE U3 ra30BOk tasbl.
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12. VY4EFHO-METOJMYECKOE ¥ WHO®OPMAIIMOHHOE OBECIIEYEHUE JIHC-
IUATLTAHBI

12.1 OcnoBnas JuTeparypa
12.1.1. Cmuproea K.M. Tlpouecchl MHUKPO- ¥ HAHOTEXHONOTMH. YuebHoe mocobue — ToMCk: TYCVYP,

2012. - 183 c. - [anexTpoHHbIit pecypc] .- ampec:

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

12.1.2. Nanununa T.HM., Karageii B.A., Auuwmenko E.B. Texuonorus KPEMHUEBOH HaHO3JIEKTPOHU-
Kku: YuebHoe nocobue. — Tomek: B-Crexrp, 2011. —263 c. - [3nexTpoHHBIH pecype] .- aapec:

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

12.1.3. K.M.CmupHoBa. TIpouecchl MHKPO- M HaHOTEXHONOTMH. YueGHoe nocobue — ToMmck: TYCVYP,
2007.—-183 c. (51 3k3.)

12.2 JlonoauTeNbHAS JAHTEpaTYypa
12.2.1. lanununa T.H., Yucroenosa U.A.OGopynosanue ans co3nanus u MCCJIENIOBAHUS CBOMCTB 00ObEK-
TOB HAaHOJJIEKTPOHUKH : YuebHoe mocobue / ToMckuii rocynapeTBeHHbIN YHUBEPCUTET CUCTEM YMPaBIECHUS U
pannoonexTponuku. — Tomcek : 2010. — 100 c. : u. - [37eKTPOHHBIH pecypc] .- anpec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231

12.2.2. Tlpoueccbl MUKPO- U HAHOTEXHOJIOMMH y4e6Hoe nocobue ans By3os / T. Y. Jlanununa v op.];
DenepanbHOe areHTCTBO Mo 06pasoBaHuto, ToOMCKHMI FOCYNapCTBEHHbIH YHUBEPCHTET CHCTEM YIPABACHUS U
paanosnexTponuku. - Tomek: TYCVYP, 2005. - 316 c. : un., Taba. - Bubnuorp.: c. 310-313. - ISBN 5-86889-
244-5 (103 2k3.)

12.2.3. T.W.Nanununa, KH.CmupHosa, B.A Mmowun, A.A.Beanuko. [Ipoueccbl MUKPO- U HAHOTEXHO-
JIOTUH. —  Towmck: TYCVYP,  2005. - 306 c. [37€KTPOHHBIH pecypcl.-  ampec:
http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

12.2.4. MukposnekTpoHuka: OU3NUECKUE U TEXHONOTHUECKHe OCHOBBI, HaIEXHOCTb: YueOHOe nocobue
ana By3os / W. E. Edpumos, H. 5. Kosbips, 10. H. Top6yHos. - 2-¢ u3A., nepepad. u aomn. - M.: Beiciuas mkona,
1986. - 464 c. (52 3k3.)

12.2.5. TexHONOrus MHKPO3IE€KTPOHHBIX YCTPOMCTE: Cnpagounuk / 3. 10. T'otpa. - M.: Panuo u cBsizb,
1991. - 528 c. - ISBN 5-256-00699-1. (45 3k3.)

12.3 YueGHo-MeTONHYECKHE IOCOGHS H TIPOrPAMMHOE 0GecTiedeHne

12.3.1. Tlpouecchl MUKPO- U HAHOTEXHOJIOTHH : yuebHO-MeToAMueCKOe nocobue no ayJUTOPHbIM Mpak-
TUHECKUM 3aHATHIM M CAMOCTOSTEbHON paboTe 1 CTYAEHTOB crieuuanbhocty 210104 "MuKpO3IeKTpOHUKA
4 TBEpAOTENbHAs 3nekTpoHuka" / K. . CmupHoBa ; ®enepanbHoOe areHTCTBO 110 obpasosanuto, Tomckuii rocy-
JapCTBEHHDbIH YHUBEPCUTET CUCTEM YNPABIECHHS M PAAHO3NEKTPOHHKH, Kadenpa dusuyeckoit snekTponuk. -
Tomek : TYCVYP, 2007. - 53 ¢. (47 3k3.)

12.3.2. Ilpoueccsl MMKPO- M HAHOTEXHONOMMY : yueGHO-METOAMUECKOE MOCOBHE MO BbINONTHEHHIO Kypco-
BOrO NpOeKTa s CTyACHTOB cneluanbHocTi 210104 "MukposnekTpoHuka M TBEpaOTEbHAs SJIEKTPOHUKA" /
K. M. CmupHosa ; DenepanbHoe areHTcTBO Nno 06pasopanuio, ToMeKHil rOCyapCTBEHHbIH YHUBEPCUTET CHUC-
TEM YNpaBjICHUs 1 paAHOdEKTPOHUKH, Kadenpa dusmueckoit snexrponuku. - Tomck : TYCVP, 2007. - 21 c.
(30 3K3.)

12.4 ba3p!l faHHbIX, HHPOPMANHOHHO-CIPABOYHDIE H TOHCKOBBIE CHCTEMbI

13. MATEPUAJIBHO-TEXHUYECKOE OBECEYEHUE JACTUITIIINHBI

JUist peanusauum nporpammbl YueGHON AUCLUMTHHbI TpebyeTcs ayIuTOpHs, OCHALIEHHAs MYJIbTHUME/IIi-
HBIM [IPOEKTOPOM. s
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MpunoxeHue K paboueit nporpamme
®epepanbHoe rocysapcrseHHoe 6oaxkeTHoe 06pasoBaTenbHOe yupexaeHue
Bbicllero o6pasoBaHus

«TOMCKWI TOCYAAPCTBEHHbI YHUBEPCUTET CUCTEM YTPABJIEHMA U
PAZIMOS/IEKTPOHMKM» (TYCYP)

VTBEPKAAIO
IIpopexTop mo yueoHoit paGore

b Sy M. E. TposH
«5 » oF 2016 .

®OH[, OLLEHOYHbIX CPELCTB 110 YYEEHOM AUCLIUIM/INHE

MpoLleccbl MUKPO- U HAHOTEXHOJIOTUU

YpoBeHb ocHOBHOW o6pasosaTesibHOM Nporpammbl  6akanaspuar
HanpasneHue(a) nogrotosku (cneumanbHOCTb)

11.03.04 3/1eKTPOHUKA U HAHO3/IEKTPOHUKA

NMpodunb(m) MUKPO3/1eKTPOHUKA U TBEPAOTE/IbHAA S/IEKTPOHMUKA

dopma obyueHus ouHas

dakynbTer 3/1eKTPOHHOMU TexHUKM (DIT)
Kadegpa dusmnyeckoi anekTpoHukm (d3)
Kypc 4 Cemectp 7,8

YuebHbiii naaH Habopa 2014 roaa u 2015 roga

-~

3auer cemecTp Ond. 3auer __8 cemecrtp

SK3ameH 7 cemectp

Paspaboraux: monent kabenps: @3 Yucroemora M. A.

Tomck 2016
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1 Beenenne

QOHA ONEHOYHEIX CPEnCTB (®OC) saBmsieres mpunoxeHmeM K pabouell mporpamme

Aucuunuasl «IIpomeccsr Mukpo-

H HaHOTCXHOJIOTHHY» U IPENCTaBISIET COOOM COBOKYIIHOCTH

KOHTPOJIPHO-U3MEPUTEILHEIX MaTE€PHANOB (THIIOBEIE 33729y (3aanus), KOHTPONbHEIE PaGOTHL,

TCCTBI U Ilp) H MCTONOB HX HCIIOJIL30BaHUAA, IpEMHa3sHAYEHHbBIX I U3MEPEHUSA YPOBHSA

AOCTIOKCHUS CTYNIEHTOM yYCTaHOBIEHHBIX PE3YIBTATOB 0OyYeHu s,

®OC 1o AUCITUIIIINHE ((HpOI_ICCCBI MHKDPO- U HaHOTECXHOJOTHI HCIIONB3YETCS IIpU

IIPOBEICHHH TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH 1 IIPOMEXYTOYHOM aTTeCTAllUuH CTYOCHTOB.

HepequL 3aKpPCIUICHHBIX 3a OUCHUILIUHON <<Hpoueccm MHKPO- M HAHOTEXHOJIOTHH

A )
KOMIETEHIUH IpuBeieH B Tadmule 1.

Ta6muua 1 — Ilepedens 3aKpenIeHHBIX 32 TUCIUILIAHON KOMIIeTeHI{Hit

Kon

(I)opMmepm;lca KOMIICTECHIIUHA

Irane! dopMupoBaHus

KOMIIETEeHIIUH

IIK-8

CIIOCOOHOCTH BBIIONHITE paboTEl 10
TEXHOJIOTUYECKOMH IIOATOTOBKE
IIPOM3BOJCTBA MAaTEPHAOB U H3AEIIHiA

SJIEKTPOHHOM TEXHUKH

JloIoxeH 3HaTh GU3HKO-XMMHUUYECKUE i
TEXHOJIOTMYECKHE OCHOBEI IIPOIECCOB
IIPOX3BOJCTBA U3NEIIHH MUKPO- U
HaHO3JIEKTPOHUKH, THIIOBEIE
TEXHOJIOTHIECKHUE TIPOIECCH] UX
H3TOTOBJICHHS;

JIOJDKEH 3HATH MPHHIAIIBI
opraHu3anuu 0a30BEIX
TEXHOJIOTHYECKUX MPOLIECCOB
CO3JaHHsI KOMIIOHEHTOB MUKPO- U
HaHOJ3JIEKTPOHUKH;

JloimxeH yMeTh BHIOUpaTh
ONTUMAJIBHEIE TEXHOJIOTHIECKUE
IIPOLIECCHI, MX MOCIENOBATEILHOCTH H
KOHTPOJIbHO-U3MEPUTEIIHHEIE
OIlepalvy ISl IPOM3BOACTRA U3EITH
SJIEKTPOHHOM TEXHUKHU;

JlomxeH BianeTs HaBBIKAMHE
peaIH3allii COBPEMEHHEIX CIIOCOO0B
HaHECEHMUS, yAAJICHUS 1
MOIU(PHUIIPOBAHUS MATEPHAIIOB IIPU
CO3aHUM JIEMEHTHO# 0a3bl MHKPO- U
HAaHOCUCTEM

IICK-2

TOTOBHOCTD K
COBPEMEHHBIX

IPUMEHEHUIO
TEXHOJIOTHYECKUX
OPOIECCOB M TEXHOJOTHYECKOTO
o0opynoBaHHs Ha 3Tamax pa3paboTKu
u TIPOU3BOJICTBA 171631 (S 150%1
MHUKPO3JIEKTPOHUKE U TBEPHOTEIBHOH

SJIEKTPOHHUKH

JloxeH 3HaTh COBPEMEHHBIE
TEXHOJIOTHYECKHUE MPOIECCHL U
obopynoBaHue, UCIIOIB3yEMbIE Ha
sTanax pa3pabOTKU U IPOU3BOACTBA
H3OEUA MUKPOSIEKTPOHUKH U
TBEPAOTENBHOM JIEKTPOHUKH.
Jlomxen ymeTh 000CHOBAaTEH BEIOOD
IIPOLIECCOB U METOJOB IJIs
JIOCTHKEHUS IOCTaBJICHHOM
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TEXHOJIOTUYECKOH I1EJIH.

JloiDKeH BlIafeTs HaBBIKAMHU BBIOOpa U
IIPAUMEHEHHUS OCHOBHBIX OIepariii
TEXHOJIOTHH CO3NaHM U3
MHUKPO3JIEKTPOHMKH B TBEPAOTEIHHOMN
SJIEKTPOHHUKH

2 Peanmsanus xommerenmuii
1 Komnerennus ITK-8

IIK-8: cnoco6HOCTH, BBHINOIHATE PaboThI MO TeXHOJOrHYecKoit MOATOTOBKE
IPOH3BO/ICTBA MATEPHAJIOB H U3AETHI 3IEKTPOHHOMN TeXHHKH

! Hns GopMHPOBaHHS KOMIETEHIHH HEOOXOIMMO OCYIIECTBUTH PO 3TamoB. DTambl
GopMHupOBaHUS KOMIIETEHIHH, IPUMEHSEMBIE IUIL 3TOTO BUABI 3aHITHH U HCIIONb3yeMBIE
CpeACTBa OLCHUBAHUS IIPENCTABIECHEI B TAOIHIIE 2.

Tabmuna 2— Jraner popmupoBanus KoMIeTeHIMH 1 HCNOJIb3yeMble CPEACTBA OLEHUBAHUS

1. Cocras 3HaTh Ymets Baaners
3HaeT pu3uKo- Ymeer BoIOHpPATH Brnaneer naseikamu
XUMUYECKUE U ONTUMAJILHEIE peanu3anuu
TEXHOJIOTMYECKHE TEXHOJIOTHYECKHE COBPEMEHHEIX
OCHOBEI IIPOIIECCOB IIPOLIECCHI, UX crocoboB
IIPOMU3BOACTBA IIOCJIEI0BATENHHOCTH HaHECEHHS,
U3JIETMH MUKDO- H 4 KOHTPOJIBHO- YOAJIECHUS U
HaHOJIEKTPOHUKH, H3MEpUTENLHEIE MOAM(UITMPOBAHUSL
THIIOBEIE OIlepaIlyy JIs MarepHasoB Ipu
TEXHOJOTHYECKHIE IIPOM3BOJICTRBA CO3IaHHHU
Copepxanne N ” .
oB IIPOLIECCHI HX H3JIETMH 3IEKTPOHHOM | 3II€MEHTHO 6a35I
3Tan
H3TOTOBIICHUS, TEXHUKHU MHKpPO- ¥
[IPUHITHAITEL HaHOCHUCTEM
OpraHu3aIun
0a30BBIX
TEXHOJIOTMYECKHX
IIPOILIECCOB CO3aHHUS
KOMIIOHEHTOB
MHUKPO- H
HAHOJIEKTPOHUKHA
e [Ipaktuyeckue
o Jlexkiuu;
3aHSATHS,
e [Ipaxktuueckue
Camocrostensaas
3aHSTHS, e Jlpaxtuyeckue
. paborTa CTyIeHTOB; )
Bupwpi 3anaTwmii e UnnuBuayansHBIE 3aHATHS;
Brmmonuenue .
3aaHus; e Kypcogoii mpoexr
N - JIOMAIITHETO
o IIOBBI
P yg 0 HHIUBUYATBHOTO
KOHCYJIBTAllUH
YTl 3aJlaHus
Hcnons3yemere e Koutponsuse Odopmnenne u e 3ammura
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cpencTBa
OLICHUBAHMS

paboTEL;
Brmonuenue
JIOMAaIITHETO
HHIUBUTYaIHHOT
0 3aJIaHus;
Brmonnenue
NIPaKTHYECKUX
3a1aHUI;
DK3aMeH

3aImuTa
HMHMBUAYaTIHEHOIO
3aaHUS;
KouTponbHEIE
paboTsr;
Brmonnenue
MIPaKTHYECKUX
3aJaHHM;
Koncnext
CaMOCTOSTEIEHOM
paboTsr

IIPaKTAYECKUX
3aJlaHuii,

e 3ammra

KypCOBOTO
IIPOEKTA;

e DKx3aMmeH

OO6rue XapakTCpUCTHKHU IIOKa3aTeed u KPUTECPUEB OLCHHUBAHHSA KOMIIETCHIIMM Ha BCeX

dTanax IPUBENCHEI B Tabmuie 3.

Tabmuna 3 — O0mue XapaKTepUCTHKH NOKa3aTelel N KPHTEPHEB OLeHHBARHS
KOMIIETEHIIHH [0 3TanaMm

IToka3zarenu u

v 3HaThL YmMern Baagers
Ob6namaer
O6nagaer muana-
(akTHUeCKUMH U
A — 30HOM IIPaKTUYECKHUX KouTtponupyer
Otnuyno (BhICOKHIT 3HaHUSMH B YuesHi, Tpebyeu paboTy, IpoBOXHT
. JULS Pa3BUTHS TBOP- OIICHKY,
YPOBEHB) Ipenenax u3ydaeMoi o
OBIACTH C YECKUX pEIeHUiA, COBEPIIEHCTBYET
e abcTparupoBaHus IecTBUS paboTEI
P npobnem
IIPUMEHUMOCTH
Ob6nagaer Bepet
Sumey ae JAAIa30HOM OTBETCTBEHHOCTE 32
’ MIPaKTHIECKUX 3aBepIICHUE 337134 B

IIPUHIAIIBL,

Xopomo (6a30BbIii IR, ahitte yMeHuH, TpebyeMbIx HCCIIEIOBaHNH,
YPOBEHb) P ’ LIS peIIeHUS IIpUCIIOCca0bNnuBaeT
MIOHSTHS B IIpeaenax
. OTIpEeNENeHHBIX CBO€ IIOBEICHHE K
u3y4daeMoii obiactu
npobieM B obnacTu 00CTOATENBCTBAM B
HCCIIEIOBAHUS peLIeHuH Mpobiem
Ob6nanmaer
OCHOBHBIMH
YnoBierBopuTeIbHO Pa6oraer npu
. Obnanaer 6a30BBIMHU YMEHUSIMH,
(moporossrit IIPSIMOM
OOIIMMH 3HAHUAME TpeOyeMbIMU IS
YPOBEHb) HabIroneHuu
BBINIOJIHEHUS

IIPOCTRIX 3a1a4
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(DOPMYIII/IPOBKB. IoKazaree u KPUTEPHUEB OUCHHUBAHUA JaHHOM KOMIIETECHIIMH

IpuBeIcHa B TabnuIe 4.

Tab6muna 4 — Iloxa3zarenu u KPUTEPHH OLCHUBAHHUA KOMIETCHIINHN HA 3Tamax

Iloxa3zaTenu u
3HaTh Ymerns Baapers
KpUTepHHA
3Haem Qu3suko- | e ymeem c60000HO
MEeXHONL02UYECK paspabomamp enaoeem
ue 0CHOBbL MEeXHON02UYeCKUll HABbIKAMU
npoyeccos npoyecc 01 peanuzayuu
npou38oo0cmea U320MOBNEeHUS COBDEMEHHBIX
; usoenuii u30enus MUKpo- u cnocobos
MUKPO- U HAHOBeKMPOHUKY HaHeceHus,
HAHO3IEKMPOH , yoanenus u
UKU; o ymeem MOOuuyuposan
3Haem obocnosamb UsL MAMepUanos
Mmunogwvie 8v160p npu CO30aHUU
MEXHONIO2UYeCK NOCNe008amMeNbHO NEeMEHMHOU
ue npoyeccul, cmu 6a3vl MUKpo- u
. UCNONb3yeMble MEXHON02UYeCKUX HAHOCUCMEM
OtanyHo (BhICOKHAIT . -
8 COBpeMEeHHO1 onepayui;
YPOBEHbB)
MUKPO- U °  ymeem
HAHOINEeKMPOH obocrosamyp
uxe 8v160p
3Haem ONMUMANLHBIX
NPUHYUNDL MEeXHONLO2UYEeCKUX
op2anu3ayUY DedHCUMO8 U
b6a308bix OYeHums ux
MEXHONLO2UYECK enuUAHUE HA
Ux npoyeccos BbIXOOHbLE
co30aHus napamempui
KOMNOHEHMO8 MUKDO- U
MUKPO- U HaHOCMPYKmMypbl
HAHOIEeKMPOH
uKu
3Haem u3suxo- | e ymeem gnadeem
MEXHONI02UYeCK paspabomampe HABbIKAMU
ue 0CHO8bl MEeXHON02UYeCKUll peanusayuy
npoyeccos npoyecc ons COBpeMeHHbIX
npou3eo0cmea U320MOBNIEHUS cnocobos
. usoenuil U30enUss MUKpo- u HaHeceHus,
Xopomo (6a30BbIit
ypoBeHD) MUKDO- U HAHO31eKMPOHUKU yoaneHus u
HAHOINEeKMPOH ; Moougpuyuposan
uxu, ® ymeem Ust Mamepuanos
3Haem 6azo6vle obocnosams npu co30anuu
MEeXHON02UYeCK 8v100p SNeMEeHMHOU
ue npoyeccui, NOC/1e008aMENbHO b6azvl MUKpo- u
Ucnonv3yemule cmu HaHOCUCcmem
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8 COBpEeMEHHOU
MUKPO- U
HAHO3EKMPOH
uxke

3Haem
NPpUHYUNDL
opz2aru3ayuu
b6azo06wix
MexXHOono2uYecK
ux npoyeccos
co30aHUs.
KOMNOHEHMO8
MUKDO- U
HAHO3N1eKMPOH
UKy

MEXHON02UYEeCKUX
onepayuti

YnoBaerBopuTeabHO
(moporoBwIii ypoBeHb)

onucvigaem
Qusuxo-
MEXHONLO2UYECK
ue 0OCHO8bL
npoyeccos
npouszeoocmea
usoenuii
MUKpPO- U
HAHO3IeKMPOH
UKU;

umeem
npeocmasnenu
eo
MEXHON02UYEeCK
ux npoyeccax,
Ucnonv3yemvle
MbIX 8
COBDEMEHHOU
MUKPO- U
HAHO31eKMPOH
uxe;
O3HAKOMIIEH C
NPUHYUNAMU
opz2anu3ayuu
bazosvix
MEXHOLO2UYECK
ux npoyeccos
C030aHUs
KOMHNOHEHMO8
MUKDPO- U
HAHO31eKMPOH
UKuU

ymeem
paspabomamp
MexXHON02UYECKU
npoyecc ons
U320MOBNEH U
uz0enuss MUKpo- u
HAHONEKMPOHUKYU

)

cnocobex
8vibpams cnocob
HaHeceHUsl,
yoanenus u
MOOupuyuposar
U Mamepuanos
npuU co30aHuUu
9NeMEeHMHOU
basvl MUKpo- u
Hamocucmem
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Komnerennus IICK-2

IICK-2: roroBHOCTH K NPUMEHEHHIO COBPEMEHHBIX TEXHOJOrHIECKUX NPOIECCOB H

TEXHOJIOTHYIECKOro oﬁopyszaHI/m Ha J3Tanax p23p360TKI/I M IIPOM3BOACTBA H3JEJIHH

MHKPO3/I€KTPOHHKH H TBEPIOTEILHOM 3JIeKTPOHUKH

Jna QOpMHEpOBaHWS KOMIETEHLMH HEOOXOMHMO OCYIIECTBHTE pAN 3TamnoB. JTambl

(bOpMI/IpOBaHI/Iﬂ KOMIICTCHITNY, IIPUMCHSIEMBIE Ui 3TOrO BWALI 3aHSTHH U HCIIOJIb3yEMEIC

CPEACTBA OLICHUBAHUS IIPEACTABIIECHE] B TabHIIE 5.

Taﬁ.mma 5— JrTanex q)OpMI/IPOBaHI/IH KOMIIETEHITUH U UCII0Jb3yeMbIe CpeacTBa OlleHUBaHUS

2. Cocras 3HaTh Ymers Bnapers
3HaeT coBpeMeHHEIE | YMeer BrnaneeT naBeikamu
TEXHOJIOTHYECKUE apryMeHTUPOBaHO BEIOOpa U
IIPOLIECCHI B BEIOMpATh IIPOIIECCH U | IIPUMEHEHUS
obopynoBanue, METO/BI IIOTyYEHHS OCHOBHBIX OTI€paruii
HCIOIb3YEMEIE Ha KOMITOHEHTOB MUKPO- | TEXHOJIOTUHU

Conep:xanne "

S TALIOR dTanax paspaboTKH ¥ | U HAHOAJIEKTPOHHKH CO3IaHUs UMM
IIPOM3BOACTBA JUIS TOCTHOKEHHS MHKPO3JIEKTPOHUKHI
H3IENNI IIOCTaBIEHHON U TBEPAOTEIBLHOU
MHKPO3IEKTPOHUKA TEXHOJIOTHYECKOM SJIEKTPOHUKH
H TBEPIOTETBHOM Lenu
JNIEKTPOHUKH

e [IpakTuyeckue
e Jlexiuu;
3aHATHUS,
e IIpakTuueckue
) e CaMocTosTenbHAs
3aHATHUS, e IlpakTuueckue

Bunrl 3auarmii

e lHmuBuIyanbHBEIE
3a1aHus;

e [ pymmoskle
KOHCYJIBTAIAH

paboTa CTyIeHTOB;

e Brmonuenue
JIOMAIITHETO
HHIUBUYAILHOTO
3alaHus

3aHATH,

e KypcoBoit mpoext

Hcnonszyemere
cpeacTra
OLICHUBAHHS

e KoHTponsHas
pabora;

e Brmonuenue
JIOMAaITHErO
3aJaHusl;

e Brmonuenue
IIPaKTHYECKUX
3a1aHui;

e DK3aMeH

e  Odopminenue u
3aIUTa
HHIUBHUYATBHOTO
3a1aHus;

e KoHTponbHEE
paboTsr;

e Brmonuenue
NPaKTUYECKUX
3ajaHui;

e KoHcnexT
CaMOCTOSATEIILHOM
paboTEl

7
e 3ammra

NIPAKTHYECKHX
3alaHui;

e 3amura

KypCOBOTO
IIPOEKTAa,

e DK3aMeH

061111/16 XapaKTEePUCTHKU IOKazaTejled KpPHTEPUEB OLICHHUBAHUSA KOMIICTEHIIMH HA BCEX

gTanax IpUBENCHBI B Ta0nuIe 6.
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Tabauna 6 — O0mue XapaKTepUCTHKH NOKAa3aTe el U KPHTEPUEB OLlCHUBAHUS
KOMIIETEHI[UH 10 3Taram

Iloxazarenu u

3HaTh

KpHUTEpUH Ymets Baaners
Ob6namaer 06
J1 -
(bakTHIeCKUMH U alacT inana
e — 30HOM MIPAKTHYECKUX KonTpomupyer
OTau4Ho (BBICOKHI 3HAHUSMHU B yMeHHH, TpeOyeMbIX pabory, IpOBOIKT
N JIs pa3B -
YPOBEHB) NpefeNax u3ydaeMofi | o DoobH A TBOD OLIEHKY,
SEHEET B YECKUX PEIICHUA, COBEPIIEHCTBYET
TIOHMMaHHUEM TPAHHIT abcTparupoBarya AEHCTBHS PabOTHI
npobiem
TIPUMEHUMOCTH P
7
Ob6nanmaer Beper
3Haet baxTel JHaria30HOM OTBETCTBEHHOCTH 32
’ IPaKTHYECKUX 3aBepIleHye 3a/1a4 B

Xopomo (0a30BbIi

TIPpUHITUIIBI,

eHUH, TpeOyeMBbIX
YPOBEHD) TPONECEEL, ohmme ™ s : ep e ! HCCHeﬂOZaHHH’
INCHUS puc
IIOHSTHS B Ipenenax oIrll ep erer PHCIIOCADTHBACT
. HBIX CBOE TI eHre
u3ydaeMoi o0nacTu el OBEISHEE K
mpobineM B 0bnacTu 00CTOSTENBCTRAM B
HCCIICOBaHUS peneHnu mpobiaem
Ob6nanmaer
OCHOBHBIMHU
YnoBJIeTBOPHTEILHO Pabotaet npu
- Obnanaer 6a30BEIMHI YMEHUSIMH,
(moporoBbIi IpSIMOM
0o0IMMMU 3HAHUSMHU TpebyeMbIMU 11
YPOBeHb) HaOMIONEHUU
BBIITOJTHEHUS
TIPOCTHIX 33134
dopMmynupoBKa IoKaszaregeff W KPUTEPHEB OLECHHBAHUS NAaHHOW KOMUCTEHIVMH

npuBeneHa B Tabnuue 7.

Ta6auna 7 — Iloka3aTesn 1 KpUTepUH OLCHMBAHMS KOMIIETEHIIUHM HA dTanax

IToxa3zaTenn u
3HaTh Ymerns Baagers
KPHTEpHH
e 3HaEM e Oemoucmpupyem |e graoeem
cospemeHnHbvlIe bazogvie Memooamu Ons
MEeXHOL0ZUYECKUE UHOICEHEePHbLE peutenus
npoyeccul U SHAHUA U MEeXHON02UYECK
obopyoosanue, NOHUMAaHUe ux 3a0a4
" UCNONb3yeMble Ha HAY4YHbIX MUKDO- U
Crraniraes (BEICo R amanax NPUHYUNOB, HAHO31eKMPOH
YPOueHE) paspabomxu u JedHcauux 6 UKu;
npouseoocmea ocHO6e e c80000HO
usoenuu MeXHON02UYECKU enaoeem
MUKPOSNEKMPOHUK X npoyeccos HABbIKAMU
uu MUKDO- U svibopa u
meepOomenbHOU HQHO2EeKMPOHUK
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SNeKMPOHUKU U, NpUMeHeHUs
NOHUMAEM MUKDPOCUCMEMHO OCHOBHbIX
obnacmu Ul MeXHUKU; onepayuil
KOHKDEMHO20 obnaoaem MeXHONo2UU
NpUMEHEHUs ouana3oHom C030aHUs
MEXHON02UYEeCKUX NPAaKmMu4ecKux MUKDC- U
npoyeccos u yMeHut, HAQHOCMPYKMYp
0bopyoosanus mpebyembix 014
CpaBHeHUs U
gvibopa
MEXHON02UYEeCKY
X npoyeccos u
Memooos 0N
docmudiceHUs.
nocmagneHHou
yeu
ymeem
006vsCHUMD U
UHmMepnpemupos
amv NonyyeHHvie
uccne0osamensc
Kue U OnvimHule
MEXHON02UYECKU
e pe3ynibmamul
3Haem ymeem enraoeem
cospemenHbvle ev16Upame HaBvIKamu
MEeXHON02UYeCKUe MEXHON02UHECKO evibopa u
npoyeccel u e obopyoosarue NpUMEHEHUS,
obopyoosanue, U Memoo OCHOBHbIX
UCNONb3YeMble HA NOLYYeHus O onepayuil
Xopomo (6a30BbIii smanax KOHKDEemMHO020 MexHoNo2uY
YPOBeHb) paspabomxku u NpUMEHEHUS. co30anus
npou3eoocmaa. MUKPO- U
usoenui HAHOCMPYKMYp
MUKPOILEKMPOHUK
uu
meepoomenvHou
NEKMPOHUKY
umeem ymeem peulamp umeem HAGLIKY
npeocmasnerue npocmule 3a0a4u svlb0pa u
00 OCHOBHbIX no 6vibopy NpUMEHeHUs
MEXHON02UYEeCKUX npoyeccos u OCHOBHbLX
VIOBIeTBOPHTEMEHO npoyeccax u Memooos onepayuil
L o —— o0bopyoosanuu O nony4eHus MexXHON02uUU
co30anus KOMNOHEHMO8 coz0anus
9NLeKMPOHHO MUKPO- U MUKDO- U
KOMNOHEHMHOU HAHO3eKMPOHUK HAHOCMPYKNYp
ba3vl u
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3 TumnoBble KOHTPOJIbHBIEC 3aJaHUHA

21.1'[51 peain3annyy BBINICHOCPCIYUCICHHBIX 3a1a4 O6y‘-I€HI/IH HCIIONB3YIOTCA CICOAYIOINHUC
Marc€pualibl: KOHTPOJBHBIC pa6OTI>I, VWHIUBHUAYAJIBHBEIC 3aJaHusd, IIPaKTHYCCKUC 3adaHusd,
OK3aMCEH.

TunoBBIE KOHTPOIBHBIE 3aJaHUS WM HHBIE MaTepHalbl, HEOOXOMWUMBIE I OIEHKH
3HaHMM, yMEHMM, HABBIKOB MU (MJIH) OIBITa JESITENBHOCTH, XapaKTEPU3YIOUIHMX STallbl
(GopMupOBaHHUA KOMIETEHIIUH B IIPOIIECCE OCBOSHUS 00pa30BaTeIbHON MPOrPaMMEIL, B COCTABE:

3.1 KonTpoabHbie paboThbl:

Tema xoHTpompHOH paborel Ne 1: Du3HKO-XMMHYECKHE OCHOBBI IIPOIIECCOB

nepepacnpeaciCHus BEIICCTRA.
Vi

Tema xoHTponpHOU paboTel Ne 2: OU3UKO-XUMHUYECKHE OCHOBBI SIIHTAKCHAIBHBIX
MIPOIIECCOB, IPOLIECCOB OKUCIEHUS.
3.2 BrinoJiHeHHe JOMAIIHAX HHAHBHIYAJIbHBIX 32 aHHUI:

Tema unnuBuAyansHOro 3aganust Ne 1 — Jluddysus npumeceil B KpeMHUA.
Tema unmuBHAYansHOTO 3a0aHus Ne 2 — OIUTaKCHs MICHOK KPEMHUS.

Tema muguBHIyansHOro 3amanus Ne 3 — IIpomecc HM3rOTOBIEHHS IONYIPOBOTHUKOBBIX
nMC.
3.3 Tembl NpaKTHYECKUX 3aHATHIA:
1). Iognoxxku norynpoBomaukoBex IMC. MapkupoBka u napameTps! moanoxek. CTpyKTypsl
3JIEMEHTOB
2). Pacuer pexumMoB nuddy3un 1 npodmiIel TerupoBaHus
3). Pacuet To9HOCTH M3roTOBIEHHS AU(DY3HOHHBIX 3IEMEHTOB
4). PacyeT pexxuMOB ra3odhasHoi 3MUTaKCHK B IPoGHIEH aBTOJIErHPOBAHMS
5). PacyeT pexxrMOB MOIEKYIAPHO-TYYEBOM SIUTAKCHH
6). Pacyer pexXuMOB OKUCIIECHHS
7). JIutorpadus B TEXHOIOTHH MUKDO- X HAHOSJIEKTPOHUKE
8). PacueT TeXHOIOTMYECKUX PEXHUMOB IIs co3fanus usomun IMC
9). Pa3paboTka THIIOBHIX TEXHOJOIHYECKUX MPOLECCOB H3TOTOBIECHUS IIOTYIPOBOIHUKOBEIX
mpubopos u MIMC
10). OcHOBEI HAHOTEXHOIOT U
3.4 Tembl JJIs CAMOCTOSITEILHOH paboThI
1). MeTozbI OCaXXACHUS U3 KUAKOH (Bashl: xuAKODa3Has SIUTAKCHSA, SIEKTPOXUMUIECKOE
OCa)KIEHUE CIIOEB, HAHECEHHE MOHO- ¥ MYIBTHCIOEB OPraHHYECKUX BEIIECTB METOLOM

Jleurmropa-bromxerT. 30/1b-Telb TEXHONIOTUS.
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2) Texuaomoruu HaHOIICYaTH. MeTOI[ TrOps4ICro THCHCHUSL. Hcnonb3oBanue OJIUMEpPHU3aITHU

pe3ucTra.

3). Il1a3MeHHbIE TPOECCH! MONYYEHNs HAHOCTPYKTYP.

3.5 TeMbI KypCcOBOTO IPOEKTAa:

3anaHys Ha KypcoBO# IPOEKT NIpEeXyCMATPHBAIOT Pa3paGoTKy TEXHONOTHH H3IOTOBIEHHS

IOJyIpOBONHUKOBEIX FIMC 1 TeXHONOIMH CTPYKTYp HAHOSIEKTPOHHKH. IIpenmeroM KypcoBBIX
IPOEKTOB SBISIOTCS BEIOOD W OOOCHOBAaHHE METOMOB W3roToBaeHusS MMC wmm CTPYKTYP
HAHOSIEKTPOHMKH, pacieT TEXHONOTMIECKUX PEKUMOB, TEXHONOTHYECKHX HOIPEIIHOCTE!H 1 Ip.

IIpumepHEIe TeMBI Ha KYPCOBOM IPOEKT:

1). TexHONMOTHS H3rOTOBIEHHS HHTEIPATBHOMN MHKpocxembl DCJI.

2). Texuonorus usrorosnenus MIC Ha COBMEIEHHBIX MOII-Tpan3ucropax.

3). ®OTOUYBCTBUTEIBHEIE IPHOOPEI C 3apsmoBoi cBsa3wio Ha MJIIT HIC.

4). Texnonorus usrorornenus cxems: UMC TTJL.

5). Texnonorus m3rorosnerus KMJIII UC tuna WJIN-HE.

6). Texzomorus m3roroBnenus TpamsucTOpa ¢ JIBYMEPHBIM 3JIEKTPOHHBIM Ta30M.

N O AW

9

3.6 Ix3aMeHANHOHHBIE BONMPOCHI:
DU3NKO-XUMHUYECKHE TIPOLIECCH OUMCTKH IIOBEPXHOCTH ITOIJIOKEK.
YCIOBHS IONMYYeHHS MOHOKPHCTAILTHIECKHX TUICHOK.
MexaHu3M pocTa ¥ KHHETHKA OKMCITEHHS KDEMHHSL.
Du3HYeCcKre OCHOBBI POLECCA TEPMIIECKOM T dy3um.
TexHoOMOrUs 3MUTAKCHATHHOTO HAPAIMBAHUS TIICHOK 1 obopynoBanue.
Texnomnorus u3roToBNIeHus MHDDY3HOHHBIX STEMEHTOR

TexHonorngeckuil mpornecc W3rOTOBIECHUS Ounmonapaex IMC mo snuTaKcHaibHO-

IJIaHaPHON TEXHOJIOTHH
Texnomorngeckuit mponece H3rOTOBIEHHUS MJITT YIC Ha xoMILIeMeHTapHbIX TPaH3HUCTOPAX

Texnonorus usroroBnenns Gumonsproit UMC 1o HOJIAILIAHAPHOH TEXHONIOIHI

10 BBI60p METOZa NOJIy4YeHUS PHCYHKa HHTCIPaJIbHBIX MHKPOCXEM

11 TexHomorus MeTaymu3ammu IIOJIyIIPOBOTHHKOBEIX UMC

12 Xumudgeckoe ocaxIeHue U3 ra3oBoi tbasbr

4 MeToanqecxne MaTepHaJIbl

JUist obecnedenus mponecca oGydenus u PEIICHU 3ama4 OOyYeHUS HCIOJb3yIOTCS

CIICIYIOIIUE MaTepPUaTIbL:
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— MECTONUYECKUE MaTepHaibl, ONPENCNIAIOIINE IPOLENYPHl OIECHUBAHUS 3HAHUMN, YMEHHH,
HaBBIKOB ¥ (WIH) OIBITA JEATCIbHOCTH, XapaKTEPH3YIOINMX ITAIlbI bopmMEpoOBaHUS
KOMIIETEHITUH, B COCTAaBE:

Mertonugeckre Mareprans:
4.1 OcHoBHas JuTEpaTypa

4.1.1. Cmupnosa K.1. IIporecchl MEKpO- M HAaHOTEXHONIOTHH. YdebHOE Toco6He — ToMCK:
TYCYP, 2012. - 183 c. - [anexTpoHHEI pecypc] .- aapec:

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

4.1.2. Mammmana TM., Karameit B.A., Amummenxo E.B. Texzomorus KPEMHHUEBOH
HAHOBJIEKTPOHUKU: YuyeOHoe mocobume. — Tomek: B-Cmektp, 2011. — 263 ¢. - [aeKTpOHHEIH
pecypc] .- anpec:

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

4.1.3. K.M1.CmuproBa. ITpomeccs MEKPO- ¥ HAHOTEXHONOTHH. YuebHoe 0cobue — ToMCK:
TYCVYP, 2007. - 183 c. (51 3k3.)

4.2 lonmotHATENbHAS JTUTEPATYPA

4.2.1. Naunmana T.H., Yucroenosa Y.A.O60pynoBaHMe IS CO3NAHUS U HCCIIEIOBAHUS
CBOMCTB OOBEKTOB HAHOIIEKTPOHWKU : YyebHOoe mocobue / Tomckuit roCyIapCTBEHHEIH
YHHUBCPCUTET CHCTEM YIIPABICHUS M paguodIeKTpoHuKH. — Tomck : 2010. — 100 c. : wi. -
[anexTpoHHEI pecype] .- ampec:

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

4.2.2. Ilpomeccsl MHKpPO- M HAHOTEXHOJIOIHMM : ydebHOe mocobue mis Byzos / T. U.
Hanuwmmra [1 np.] ; QenepanibHOe areHTCTBO IO 00pa30BaHMIO, TOMCKHM IOCYNAPCTBEHHBIH
YHHUBEPCUTET CUCTEM YIPABICHUS U PaIMOIEKTPOHUKHU. - Tomck: TYCVYP, 2005. - 316 c. : un.,
Tabn. - bubmuorp.: c. 310-313. - ISBN 5-86889-244-5 (103 3k3.)

4.2.3. TN Jlanununa, K.M.CmupsroBa, B.A . Wmomusn, A.A.Bemwuko. [Tpomeccsl MEKpO- 1
HaHoTexyomorun. — Tomck: TYCVYP, 2005. — 306 c. [smexTpoHHEBIA pecypcl.- ampec:
http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

4.2.4. MuxpoanekTpoHuka: DU3NYeCKHe K TEXHOJOIMYECKHE OCHOBBI, HANEKHOCTH:
VYuebroe mocobue misa By3os / . E. Edumos, 1. 5. Kozsips, 10. . TopOyHOB. - 2-€ M3,
nepepad. u gom. - M.: Beicmast mxooa, 1986. - 464 c. (52 3k3.)

4.2.5. TexHONMOrHsI MHMKpO3JIEKTPOHHBIX ycTpoicTB: CmpaBounuk / 3. FO. Torpa. - M.:
Panmo u cBsa3p, 1991. - 528 c. - ISBN 5-256-00699-1. (45 2K3.)

4.3 Yae6HO0-MeTOOMYECKHE NT0COOHSA H IPOrpaMMHOE obecreueHne

4.3.1. Ilpomtecchl MUKPO- ¥ HAHOTEXHOJIOTMH : Y4eOHO-METOIUYECKOE II0COOHe IIo
ayIUTOPHBIM IIPAaKTHYECKHM 3aHATHSIM H CaMOCTOSTENBHON paboTe [  CTYOSHTOB
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crenmanbHocTy 210104 "MuKpoameKTpOHKKa | TBEpHOTEIbHAS sneKTponuka” / K. 1. CmupHOBa
; DenepanpHOe areHTCTBO 110 06pa3oBaHmio, TOMCKMiA TOCYIapCTBEHHBIN YHUBEPCUTET CHCTEM

YOPABICHUS ¥ PajiuosneKTpoHukd, Kabdenpa dusmdeckoii snexrponuku. - Tomck : TYCVYP,
2007. - 53 c. (47 2K3.)

4.3.2. IIponecchl MHKpO- M HAHOTEXHONOTHH : y4eGHO-METONHYECKOEe IOCOGHE II0
BBIIIOIHEHHIO KyPCOBOIO IIPOEKTA NI CTYAEHTOB crienuanbHocTd 210104 "MukposnexTpoHuKa
¥ TBepAOTeNnbHas snekTporuka” / K. M. CmupHoBa ; DenepansHOe areHTCTBO MO 06pasoBaHHIo,
Tomckuii rocynapcTBEHHEIN YHUBEPCUTET CHCTEM YIPABIEHHS U panmnosnekTponuky, Kademnpa
usngeckoit snexrponukwy. - Tomck : TYCVP, 2007. - 21 c. (30 ox3.)
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