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HanpagpneHust noaroroBku 28.03.01 «HaHOTEXHONOTUN U MUKPOCUCTEMHAS TEXHUKA»

HanpasnennoceTs (npoguiis) nporpammbl HaHOTEXHOIOIUHM B 371EKTPOHKMKE U MUKPOCHCTEMHOMN TEXHUKE

®opma o0yuyeHust OuHas

®akyabTeT JNEKTPOHHON TeXHUKHU (DIT)

Kadenpa duznyeckoit anekrponuku (PI)

Kype 4 CemecTp 7.8

Y4eOHblii nu1an Ha6opa 2013 roaa.

Pacnpenenenue paboyero BpeMeHu:

— [} N - wn o ©~ e _'E
=5 = =5 =" =% =" =3 =5 o =
Ne Buns! yue6Hoii paGoTsi g g g g g g g 5 5 =
1. | Jlekuun 28 28 | yacos
2 JlaGopaTopHbie paGoThI 16 16 | 4acoB
3 IlpakTH4eckue 3aHATHS 18 18 | 4acoB
4. | Kypcogoii npoext/padora (KPC) (ayauropuas) 20 20 4acoB
5 Bcero aynuTOpHBIX 3aHSITHI (Cymma 1-4) 62 20 82 | 4acos
6 U3 HuX B MHTEPaKTUBHO#M Gopme 14 14 | 4Yacos
CamocTosiTesIbHast paGoTa CTYAEHTOB
Ts (CPO) 46 88 134 | 4acos
8. | Beero (6e3 3x3ameHna) (Cymma 5,7) 108 | 108 | 216 | 14acos
g CamocT. paboTa Ha NOArOTOBKY, CAAYY 3K3aMe- » 36 4acoB
Ha
10. | OGwas TPya0eMKOCTh (Cymma 8,9) 144 | 108 | 252 | 4acos
(B 3a4eTHBIX €AUHHMIIAX) 4 3 7 3E
JK3aMeH__7 _ ceMmecTp An. 3auer 8 cemMecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
mporokon Ne 71 ot « 30 » 6 2016 1|

JlucT corsiacoBaHuii

Paboyast mporpamMma cocTaBiieHa ¢ yaeToM TpeboBanuii @enepaibHOro I'ocymapcTBEHHOTO 00pa3o-
BaTEIBHOIO cTaHzapra Belcmero obOpazoBanus (OI'OC BO) no HampaBieHHIO MOATOTOBKU
28.03.01 «HaHOTEXHONOIWY U MUKPOCHCTEMHAs TexXHUKay (KBanudukanus (CTeneHs) 6akaiaBp), yT-
BEPXKIEHHOI0 IprKa3oM MuHucTepcTBa 00pa3oBanms U Hayku Poccmiickoit @enepanuu ot 6 mMapra

2015 r. Ne 177, paccMoTpeHa ¥ yTBEpXKIEHA Ha 3acelaHud Kadenpbl QU3NUECKON 3IEKTPOHUKH OT
«30»  op 2016 r., mpotoxon Ne 77 )

Paszpab6oTuunk: —
Jouent kadenpsr OO i ?Z”“%) / W.A. Yucroenosa

/ 3aBenyromuii kadenpoii
/

/
[Ipodeccop xadempsr DO %?;/ / ILE. Tposu

Paboyas mporpamma coriacoBana ¢ (akyabTeToM, MpodUIMPYoIel U BhITycKaromed kaben-
paMu HaIpaBJICHHS IOTOTOBKH.

/ eKaH OOT = / AN. Bopouun

/ 3aB. mpoduEpyome /
/ xadenpoi (0] ; { 7 / ILE. Tposu
3aB. BBITYCKAIOIICH g /
kadenponr_ DD Sy / [LE. Tposu
4
IKcnmepThI:
ITpencenarens MmeToauyecKoit e
xomuccun daxynsrera GOT 7 Z’/Q’% / H.A. Yucroenosa
IIpencenarens MeTOAUYECKOU
Komuccuu kapenpsl O3 Z/ = | N.A. Yucroenosa
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1. IIEJIA U 3ATAYM JUCITATLIAHBI
IMesbr0 OCBOEHMS QMCLHMIUIMHBI SBISETCS M3YYEHHWE CTYIEHTAMH OCHOBHBIX (DU3MKO-XUMMUYECKHX SB-
JICHUH, JIeKAaKUX B OCHOBE METOJOB, ABIAIOLIMXCS 6a30BbIMH B COBPEMEHHON MUKPO- U HAHOTEXHOJIOTHH, NPH-
oOpeTeHue 3HaHMH MO COBPEMEHHOMY COCTOSIHMIO M NEPCNEKTHBHBIX HAMPABJIEHUSX PA3BUTHUS MUKPO- M HaHO-
3JICKTPOHHKH, MX 3JIEMEHTHOW 6a3bl, GU3MUECKHM OCHOBaM (YHKLHWOHWPOBaHMS MPUOOPOB MUKPO- U HaHO-
3IEKTPOHUKH.

3agauaMy AMCUMIUIMHBI SBJISETCS:

- (hopMUpOBaHHE HABBLIKOB NMPOBEACHUS TEPMOAMHAMMUYECKMX M KHHETHUECKHX PACUETOB TEXHOJOTHYE-
CKHX ITPOLIECCOB;

- opmupOBaHue 3HaHUH B 00ACTH CIOCOGOB HAHECEHHS, yAANEHUs U MOAUGbULIMPOBAHHS BELLECTBA Ha
MHKPO- ¥ HaHOYPOBHE, MCHOJB3YEMBIX MPU CO3JAHUM KOMIOHEHTOB TBEPIAOTENbHOM SJIEKTPOHMKHM U MHTE-
IPaJIbHBIX CXEM;

- M3y4eHHe 6a30BbIX MPOLECCOB U 000PYA0BAHHS, HCIIONIb3YEMbIX B TPAAULIMOHHON MUKPOTEXHONOTHH, a
TakoKe CHeLU(UUECKUX MPOLECCOB, TO3BOMSIOMMX HOPMUPOBATL CTPYKTYpbl HA MOJIEKYAPHOM YPOBHE M OC-
HOBaHHbIE Ha CMIOCOOHOCTH K CAMOOPraHU3aLliK, CENIEKTUBHOCTH, aHU30TPOMUH.

2. MECTO JUCIIUIIJINHBI B CTPYKTYPE OOII :

B cootsercTBun ¢ 0OCHOBHOH 00pasoBaTe/bHOM NporpaMMoii aucuunanHa «IIporecchl MUKPO- U HaHO-
TEXHOJIOIMM» OTHOCHTCS K 6a30Bo¥ yacTu 6noka 1 (B1.5.19).

HAucuunnuHa Gasupyercs Ha 3HAaHHAX, MOTYYEHHbIX M0 MaTeMaTuke, GU3UKe, XUMUH, DU3KMKE KOHIEH-
CUPOBAHHOTO COCTOSIHHSI, (PU3NKE MIIEHOUYHBIX HAHOCTPYKTYD, OCHOBAM TEXHONOIMH 3MEKTPOHHON KOMIOHEHT-
HOH 0a3sbl.

3HaHusl, NONYYEHHbIE NPH OCBOEHMH JHMCLUMIUIMHBI, GyIyT MCTONb30BAaHbI NPH M3YYEHUH JUCLMIUIMH:
«TexHONOrns KpPeMHUEBON HaHO3IEKTPOHUKMY, «MOENNPOBaHKE U NPOEKTUPOBAHUE MUKPO- H HAHOCHCTEM.

3. TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS JANCIAITIINHDBI
3.1. MzyueHue JUCOMIUIAHEI HATIPAB/IEHO HA (JOPMHPOBaHHE Y GAKAIABPOB CJIeaYIOLHX npogec-
cuonansnsix (1K) u npogpeccuonansno-cneyuanusuposannsvix (IICK) kommerenumii:

- TOTOBHOCTb HCIOJIb30BaTh 0a3oBble TEXHOIOTMUYECKHE MPOLECChl U 060pY0BaHHE, NPUMEHIEMbIC B
MPOM3BOJICTBE MAaTEPHATIOB, KOMIIOHEHTOB HAHO- U MUKpOCHCTeMHO# TexHuku (ITK-8);

- TOTOBHOCTBIO K NIPUMEHEHHIO COBPEMEHHBIX TEXHOJIOTHUECKUX MPOLECCOB U TEXHOJIOIHYECKOro 060-
PyHOBaHMs Ha STanax paspabOTK¥ M MPOM3BOJACTBA M3AETMH MHKPO- M HAHOSJIEKTPOHHKH, TBep,[IOTeJ'ILHOld
3JIEKTPOHUKH U MUKpOCUCTeMHOM TexHukH (TTICK-2).

3.2. B pesyabTare H3ydeHHsi JHCHHILIMHBI 6AKAIABD A0/KEH:
3HATh:

— (U3MKO-XUMUYECKHE N TEXHONOTHYECKHE OCHOBbI MPOLECCOB NPOM3BOACTBA M3AENMI MUKPO- U Ha-
HOJJICKTPOHHUKH, THUIOBbIE TEXHOJIOTHYECKHUE TMPOLECCH UX M3rOTOBJICHUS; MPUHLIMIILI OPraHU3alMU 6a30BbIX
TEXHONIOrMYECKUX NMPOLECCOB CO3IaHUSI KOMIOHEHTOB MUKPO- U HAHOCUCTEMHOM TEXHUKH;

yMeThb:

— BBIOWpATL ONTHMAIIbHBIE TEXHOJOTHYECKHE MPOLECCHl, WX MOCAENOBATENLHOCTH M KOHTPOJBLHO-
U3MEPUTENBHbIC ONIEPALIMH /IS IPOM3BOACTBA U3AENUH HAHO- U MUKPOCUCTEM;

BJIa/IeTh:

- HaBbIKAMHM peanu3alllyi COBPEMEHHbIX CNOCOOOB HAHECEHHS, yalleHHsl U MOAMGDUIIMPOBAHUS MaTepHa-
JIOB MPH CO3aHUHM 3JIEMEHTHOMN 6a3bl MUKPO- U HAHOCHUCTEM.

W
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4. OGBEM JJUCIHUILJINHBI ¥ BUJbI YYEGEHOM PABOTHI

OO6wmas Tpy10eMKOCTb JUCLIUIUIMHBI COCTABJISET 7 3a4eTHBIX €AUHULL.

Bun y4yeOHol paboThI Beero 4acos C7emec1;p;l
AynuMTOpHbBIE 3aHsATHS (BCero) 82 62 20
B Tom uucre: - - -
Jlexunn 28 28 -
ITpaxTrueckue 3ansatud (I13) 18 18 -
JlabopatopHbie paboThI 16 16
Kypcosoit npoex1/(pabora) (ayAUTOpHAs Harpyska) 20 - 20
CamocrosTenbHas pa6ora (Bcero) 134 46 88
B tom yuce: - - -
ITpopaboTka JEKLUMOHHOro MaTepuana 7 7 -
BbInosHeHNHe NPaKTHYECKUX 3aAaHuii 10 10 -
BrInosHeHUe U 3alluTa UHAUBUAYAJIbHBIX 3aaanuiit U3-1, U3-2,
23 23 -
13-3
IloaroroBka Kk KOHTPOJbHBIM paboram KP-1, KP-2 6 6 -
KypcoBoii npoexr (pabora) (camocTosTesbHas pabora) 88 - 88
IToaroToBKa K SK3aMeHy 36 36 -
O61mas TpyA0eMKOCTh Jac 252 144 108
3auetHble Enunuiel 7 4 3
5. COAEPKAHUE TUCIIAIIJINHBI
5.1. Pazgeanbl TUCHMIIMH ¥ BUABI 3aHATHIA
HERERE
No = g = S g = &5 Z ®opmupyembie
o/ HaunmeHoBaHue pa3zaesia TUCHUNIUHDI g =z 58| & < g E’ & KOMIIETEeHUU
= g S| g & é s 5 2 (OK, IIK, IICK)
= |2 | Z |8
1. | Brenenue, nenu v 3aJayy OMCUMITIAHBI 2 3 5 T1K-8, IICK-2
DU3UKO-XUMHUYECKME OCHOBBI POLIECCOB yaa-
2. | 7eHus BeulecTBa C MOBEPXHOCTHU TBEPAOH (hasbl 2 2 10 14 [K-8, TICK-2
— MOJJIOXKKH
3. | Crpyxtypsl anementos UMC 2 2 2 10 16 I1K-8, I[ICK-2
A DU3UKO-XUMHUYECKME OCHOBBI MPOLIECCOB MNepe- 4 6 4 5 16 32 MK-8, TICK-2
pacrnpeneneHus BelecTa
s DU3UKO-XUMHUUECKUE OCHOBBI 3MUTAKCHUAIBHBIX 4 4 8 5 10 8 MK-8, [ICK-2
NPOLIECCOB
6. JManexkTpuieckye MiIeHKU B TIONYNPOBOAHUKO- 5 5 5 10 16 TK-8, [ICK-2
Bbix UMC
7 DU3UKO-XUMHUYECKHE OCHOBbI MeTajIu3aluu 5 5 10 14 TK-8, TICK-2
TIOBEPXHOCTH CTPYKTYP
DU3UKO-XUMHUYECKME OCHOBBI MPOLECCOB JIUTO-
8. | rpaduu B TEXHOJIOTMU MMKPO- U HAHOJIEKTPO- 2 2 10 14 K-8, [ICK-2
HUKU
9. | M3onsauwms s3nementoB UMC 2 2 10 14 [TK-8, TICK-2
THUnoBble TEXHOJOrMYECKUE MPOLECCH] U3TOTOB-
10. JieHust ounonsapHeix 1 M UMC 4 2 Z 10 18 TIK-8, TICK-2
11. | OCHOBBI HAHOTEXHOJOT Ui 2 2 4 2 35 45 IK-8, IICK-2
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5.2. Copep:xaHue pa3es 0B JTHCHHILUIMHBI (110 JEKIHIM)

®DopmupyeMbie
Neo HaumenoBanue TpyaoeMKOCTbL | KOMIETEHUHH
. S— Copepsxanue pa3esoB (uac) (OK, 1K,
ICK)
1. Lenu u 3apauu xypca. TpeboBanust k 00beMy 3HaHUMN
M0 AUCUUIIIMHE. MUKPO- 1 HAHOTEXHOJIOTH — OCHOBA
Beenenue, uenu u COBPEMEHHOM HAHOINEKTPOHUKU. OpraHu3aLOHHO- 5 TIK-8. ICK-2
3a[Ja4i JUCLMIUIMHBL | TEXHOJNOTMYECKUE OCHOBHI TPOM3BOJCTBA HU3MEMi ’
MHKPO- ¥ HaHO3JEKTPOHUKH. CIIUCOK PeKOMEHAyeMOol
JIUTEpaTypHl.
2. | ©usuko-xumudeckue | Bribop Marepuana nomnoxek UMC. Mexanuueckas,
OCHOBBI NTPOLIECCOB MeXaHOXMMHYecKas 1 (u3uueckas odpaboTka noio-
yIaneHus BeWeCTBa | XKeK. XHWMHUYecKas, SJIEKTPOXUMHUUeckas U HOHHO- 5 [IK-8. [ICK-2
C MOBEPXHOCTH TBEP- | TUIa3MEHHAs OYMCTKa Moxajokek. KoHTposb creneHu ’
101 Bha3bl — MOMIOK- | YUCTOTHI.
KU
3. | Crpykrypbl 371eMeH- | CTpYKTypbl 21€MEHTOB MONYNpoBOAHKKOBHIX UMC 5 MK-8, [ICK-2
toB UMC
4. | @usuko-xumuueckue | Ilponeccel  TepMoaupdy3MOHHOTO  JIETHPOBAHMUS.
OCHOBBI  mpoueccoB | Juddy3uoHHele  npouecchl,  CTUMYJMPOBaHHbIE
nepepacnpenenennsl | BHEIUHUMM W BHYTPEHHUMHU (aktopamu. Ouznueckue
BELIECTBA OCHOBBI TNTPOLECCOB TepMHUYecKod AUBYy3uu U MOH-
HOM uMmnnaHTauuu. TexHonorus auddysuu u obopy-
noBaHue. KOHTpONb napamMeTpoB JIETHPOBAHHBIX CJIO- 4 [1K-8, TICK-2
eB. Pacuer pexumoB muddysun u aubdy3uoHHbIX
npodunel neruposanus. Ilapamerpsl, BIUSIOINWE Ha
BOCIIPOM3BOAMMOCTb DE3yJbTAaTOB. TEeXHONOTMuecKue
MIOTPELIHOCTU NpU co3iaHuu AU y3uoHHBIX obnac-
Tell. MomudunmpoBaHue.
5. | ®usuko-xumudeckue | TepMoauHaMyKka M KUHETHKAa OPUEHTHMPOBAHHOIO 3a-
OCHOBBI ~ 3MMUTaKCU- | POABIIIEOOpa3oBaHusl. MexXaHu3M snutakcud. Mero-
aJIbHBIX MTPOLECCOB Ibl MOJYYEHHUs 3MUTAKCHAIBHBIX CTPYKTYp. ['azodas-
Has SMUTaKcua kpeMHus. KnHeTrka snurakcuanbHOro
POCTa MIEHOK NPH OCaKACHUM U3 ra3oBoi dasel. Pac-
4eT CKOPOCTHU 3MUTAKCHU. ABTOJIETMPOBAHUE NPU 3MU- 4 MK-8, ICK-2
Takcuu. TeXHONOrus 3MUTAKCHANbHOrO HapalliBaHus
TUIEHOK U ob6opynoBaHue. KOHTposbL napameTpoB smnu-
TaKCHaJIbHBIX TJICHOK. ['azodasHas snurtakcus U3 Mme-
TaJUIOOPraHUYECKMX  COEAMHEeHUH. MonekynspHo-
JIy4eBas SIMUTAKCHsA. YCIOBHS MOJYyY€HUs MOHOKpU-
cTananyeckux mieHok. O6opynosanue nas MJIO.
6. | JuanexkTpuyeckue TepMuueckoe OKUC/IEHHE KpeMHUs. MexaHu3Mm pocra
IJIEHKW B MOJYNPO- | M KAHETHKA OKHCIEHMs. MeTonpl OKucieHus u 06opy-
BOIHMKOBBIX UMC nosanue. ITlepepacnpeneseHue JIETUPYIOLMX MpUMe-
cell Ha rpanule pasaena ¢a3 npu okucieHuu. Tepmo-
IWHAMUKA U KMHETHKA MPOLECCOB XMMHUYECKOTO Oca- 2 I1K-8, TICK-2
XKIEHNS W3 ra3oBoil Gaszpl. PUINKO-XUMUYECKUE OCHO-
Bbl XMMHUYECKOTO W Ma3MOXHMMUYECKOTO OCaKAEHUS
IUBJIEKTPUYECKUX TJIEHOK W TMOJUKPUCTANIMYECKOTO
kpemHus. O6opynoBanue. CBOWCTBA MJIEHOK.
7. | Dusuko-xumuueckue | Bbibop Marepuana MeTamimzalMu U TEXHOJOTHUS Me-
OCHOBbI ~METANNIK3a- | TAlIM3aUMd. AHalW3 OTKa30B M0 METaIM3aALMU. 5 K-8, TICK-2
UMM TMOBEPXHOCTH | MHOroypoBHEBas MeTallIM3aLus. ’
CTPYKTYp
8. | ®usuko-xumuueckue | Knaccubukauus npoueccos nutorpaduu. Pusmko-
OCHOBBI  TPOLIECCOB | XMUMUUYECKHE OCHOBBI Mpoliecca (oTonurorpadumu.
autorpadun B Tex- | IlomyueHue pucyHKa UHTErPAILHON CXEMbI METONAMH 2 K-8, [ICK-2
HOJIOTUM MHKPO- ¥ | (OTO-, peHTreHo- U 3nekTpononutorpaduu. HaHonu-
HaHOAJIEKTPOHUKH Torpadus.
9. | HUzonauus onementos | Msonsuus 0OpaTHOCMEILEHHBIM p-n-TnepexonoM. Ju-
NMC onexkrpuueckas usonsuua. KomObuHupoBaHHas u30ms- 2 [1K-8, TICK-2
s
5
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10. | TunoBele TexHoOJO- | Knaccudukanus TeXHONOTMYECKUX MPOLECCOB H3ro-
rugeckue mnpoueccsl | ToBaeHus MMC. TeXHONOrus W3roTOBJIEeHUs Oumno-
u3rotosieHus 6uno- | napHeix KMMC. TexHonoruss wusroroenenus MJII 4 [1K-8, TICK-2
agpueix  u MJI | UMC.
NMC
11. | OcHOBBl HaHOTEXHO- | BBeneHue B HaHOTEXHOJOTHIO. COBPEMEHHBIE METO-
Jorui bl HAHOTEXHOJIOTMU. MeToabl 30HI0BOM HAHOTEXHO- 2 I1K-8, IICK-2
JIOTHH.

5.3. Pazgensl AMCHUILIMHBI U MEXKIUCHUIUIAHAPHBIE CBA3H ¢ 00ecledHBaOIUMU (Ipeabl-
AyIHUMH) B o0ecniednBaeMbIMH (TIOCIETYIOIMAMHE) U CHAILTHHAME

Ne Ne pa3nenoB naHHOMH AMCLHMIUIMHBI U3 Ta0J.5.1, A1s1 KOTOPBIX
HanmeHnoBaHue o0ecneynBaOIIUX
Ne Heo0X0auMO u3yyeHue obecneynBaloLUX (NpeabIAyIHX) U 06ecne-
(npeabIayIux) U obecneyuBaeMbIX
n/n (R TE Ty TR 4YHBaeMbIX (IOCIEAYIOIIMNX) IMCUMIIIHH
1 | 2 [ 3] 4 [5]6]7]18J9J10]n
IlpenmecTByomye AMCHUNINHHDI
1. | Marematuka + 4 + + +
2. | ®dusuka + % + + + + + + + +
3. | Xumus + + + + + + + + %
®Ou3nKa KOHIEHCUPOBAHHOTO COCTOS-
4. A p + + + + + + + + + + +
HUS
5. | ®Pu3ukKa NICHOYHbIX HAHOCTPYKTYP + + + +
OCHOBBI TEXHOJIOTHUU 3JIEKTPOHHOM
6. . ™ + + + + + + + + + + +
KOMIIOHEHTHOH 6a3bl
Iocnenywoniye AMCUUINIHHDI
TeXHONorus KpeMHUEBOM HaHO3NIEK-
1 + + + + + + + + + + +
TPOHUKH
MogzenupoBaHue U TNPOEKTHPOBaHHUE
2 AP P p + + + + + + + + + + +
MUKPO- ¥ HAHOCUCTEM
5.4. CooTBeTCcTBHE KOMIETEHIUH, (POPMHUPYEMBIX NPH H3YYEHHHM IMCHUILIMHBLI, H BHIOB
3aHATHHA
Mepeuenn Buani sanaTui

. ®opMbI KOHTPOIS
KOMINeTeHLHH J 113 KII CPC

Omnpoc Ha nekuusx. 3aluTa UHAWBUAYAILHOTO 3aaHus. 3aiunTa
TIK-8 + + + + OTYETOB 110 NPAaKTUYECKUM 3aHATUAM. KoHTponbHas pabora. 3amura
KYPCOBOTO MPOEKTA. :

Omnpoc Ha nekuusx. 3aluTa UHANBUOYJIbHOTO 3aaHusl. 3aiura
I1CK-2 + + + + OTYETOB M0 NPaKkTUUECKNUM 3aHATUAM. KoHTponbsHas pabora. 3auura
KYPCOBOTO MPOEKTA.

6. METObI 1 ®OPMbI OPTAHU3AIINN OBYYEHUS
TexHo10ruu HHTEPAKTHBHOIO0 00y4YeHUs NPH Pa3sHLIX (JopMax 3aHATHII B 4acax

MeToabl Dopurt Jlexan (sac) l;[:::::: ‘(35';2')‘3 Beero
[Ipezenmayus ¢ obcysxcoenuem 4 4
Pewenue cumyayuonneix 3a0ay 10 10
HTOro MHTEepaKkTUBHBIX 3aHATHIH 4 10 14
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7. JABOPATOPHBII IIPAKTUKYM

No Mo paspena T 6 6 e{/ﬁiﬂ; KommnereHuu
i JUCLuUn- eMaryKa 1abopaTopHbIX paboT OK, TK, TICK
JIVHBI (uac.)
1 4 Co3znanve 1updy3UOHHBIX p-n NEPEXOIOB 4 I1K-8, [ICK-2
2. 5 I"azoa3Has snuTaKCUst KPEMHUS 4 K-8, TICK-2
3 5 IT\/}l]gﬂexcynﬂpHo—nyquaﬂ SMUTAKCHs IJISl CO3MAHUS TeTepOCTPYK- 4 MK-8. TICK-2
4. 11 30HI0BbIE TEXHOJIOTUU 4 IK-8, TICK-2
8. IPAKTUYECKUE 3AHATHUSI (CEMUHAPBI)
Ne Ne paspena N Tpyzo- Komnerenuuu OK,
TemaTHKa NPaKTHYECKHUX 3aHATHI €MKOCTh
n/n | IUCHMIIMHBI fusc) MK, IICK
L 3 [TonsoXKy 1oaynpoBoaHNKoBbIXx UMC. MapkupoBka 1 na- 5 IK-8, TICK-2
paMeTpel NoAn0KeK. CTPYKTYpPbI 37IEMEHTOB.
2. 4 Pacuer pexxuMoB 1uddysuu 1 npoduseii Ieruposanus 4 I1K-8, [ICK-2
3 4 PacyeT TouHOCTH M3roTOBIEHNS AU(DY3NOHHBIX JIEMEHTOB 2 K-8, TICK-2
" 5 Pacuer pexumoB razodasHoil snuTakcuu u npoduneii asTo- 5 K-8, TICK-2
JIETUPOBAHUsI
3 5 PacyeT pexXUMOB MOJIEKYJISPHO-IIy4E€BOH SMUTAKCUU 2 T1K-8, TICK-2
6. 6 PacyeT pexXUMOB OKUCIIEHHUS 2 K-8, TICK-2
- 10 Pa3paboTka THUMOBBIX TEXHOJIOTMYECKUX MPOLECCOB W3rO- 5 TK-8, [ICK-2
TOBJICHUS MOJYNPOBOAHUKOBBIX Mpubopos u UMC
8. 11 OCHOBBI HAHOTEXHOJIOT U 2 TK-8, [ICK-2
9. CAMOCTOJSITEJIBHASI PABOTA
7 cemecTp
No Ne paznena TemaTunka camMocTOsITENLHON paboThI Tpyno- Komnerenuuu KonTpous BbInoJ-
€MKOCTh
n/n | AMCHUNJIHHBI (0emanuzayus) (aae) OK, IIK, I[ICK HEeHHs padoThI
1 1-11 ITpopaboTKa JEKLHOHHOro MaTepuana 10 I1K-8, TICK-2 Onpoc Ha JeKLUuAX
[IpopaboTka NEKUMOHHOTO MaTepuana o T —
2. 3-6,10 NpY TOATOTOBKE K MPAKTUYECKHUM 3aHsi- 10 [K-8, TICK-2 p
CKUM paboTtam
TUSIM
[TpopaboTka NEKLMOHHOTO Marepuana PesyIIbTATE KOH-
3, 2-11 NpU MOArOTOBKE K KOHTPOJBHBIM pabo- 10 K-8, TICK-2 Y
M TPOJIbHBIX paboT
BbinosHeHNe Y 3aliMTa WHIMBULYalb- 3almura UHAUBULLY-
% 219 HbIX 3a1anui U3-1, U3-2, U3-3 14 MK-8, TICK-2 aNbHBIX 33JaHUi
5. 1-11 IToaroroBka 1 cnava sk3ameHa 36 I1K-8, TICK-2 OlleHKa 3a 5K3aMeH
8 cemecTp
Ne Ne paznena TemaTnka camMoCTOSITE/IbHOM paGoThI e{::g;i(;; Komnerennuu KonTposb BeInon-
n/n | AUCUMILIMHBI (0emanuzayus) — OK, IIK, IICK HEeHUs paboThI
JlutepatypHelii 0630p
1. - ITono £ g
1-11 0100p ¥ aHaIu3 TUTEPaTyphbl 16 [1K-8, [ICK-2 10 TERETHIS KT
2. 1-11 BrinosHeHue pacueTos 20 K-8, [ICK-2 i
BMM ¢ 3anaHuem KIT
3. 1-11 BhinonHenye rpaduueckux paboT 20 K-8, TICK-2 I“paqmqsgl;l;m Mare-
4. 1-11 Harcanne u opopmenue KII 20 MK-8, ICK-2 | TIOICHHTeNLHAs 3a-
nucka K KI1
s 1-11 Coznanue npeseHTaUMK, MOArOTOBKA K 8 [K-8, ICK-2 | Tipesenraums, nokran
Joxsany u 3amure KIT
6. 111 3awmura KypcoBOro Ipoekra ¢ NpencTaB- 4 [1K-8, TICK-2 Cimsies a1
JIEHWEM NIOKJIaja U NMpe3eHTaluu
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TemaTHKa HHAUBUAYAJIBHBIX 32JaAHHM:

Tema uHAMBUIYaTbHOTO 3aaaHus Ne 1:
Hupysus npumeceii 6 kpemHuil
BapuanTel npuBeneHsl B yuebHO-MeToquueckoM nocobuw (1.12.3.1).

Tema nHOMBUAYanbHOTO 3aaaHus Ne 2:
Onumaxcus neHOK KpeMHUSL
BapuaHTel npuBeneHsl B yueOHO-MeToquueckoM nocobu (n.12.3.1).

Tema nHauBUIYyanbHOTrO 3aaanus Ne 3:
IIpoyecc uzzomosnenus nonynpogoonuxoseix UMC
BapuanTel NprBenEHs! B yueOHO-MeTOIUueCKOM rocobu (1.12.3.1).

Tema koHTpoOsBHON paboTel Ne 1: Qusuxo-xumuueckue ocHoswl npoyeccos nepepacnpedenenus eeuyecmaa (Pasnens
2-4 paboveli nporpammbl). BapuaHThl KOHTPOJIBLHOM paGoThl IPUBENEHBI B YUeOHO-METOINUYECKOM MOCOBUH (n.12.3.1).

Tema koHTpONIBHON paboThl Ne 2: Qusuxo-xumuyeckue 0CHOBb SNUMAKCUATOHBIX NPOYECCOB, NPOYECCO8 OKUCTEHUS
(Paspensr 5-6 paGouel mporpammbl). BapuaHTbl KOHTPONLHON pabGoThbl MpUBENEHBl B YueGHO-METOLMYECKOM MOCOOUMU
(n.12.3.1).

y‘-Ie6HO—MeTOle/I'-ICCKOC nocobue COLEpXKaT BapUaHThbl 3alaHui ans KOHTPOJIbHBIX pa60T W MHIWBUAYAJIBbHBLIX 3a1a-
HUH. ,HJ'IH CaMOCTOSTENILHOTO U3YUEHUSA PEKOMEHIYETCS CIIMCOK JIMTEPATYPhl U MPHUBOAATCS CIIPABOYHBIE MaTepurabl.

10. IPUMEPHASI TEMATHKA KYPCOBBIX ITPOEKTOB (PABOT)

3azaHusi Ha KypCOBOW NPOEKT MPelyCMaTpUBAIOT pa3pabOTKy TEXHOJNOTMM M3TOTOBIEHHMS TOJYNPOBOJHUKOBBIX
UMC u TexHONIOrHH CTPYKTYP HAHO3EKTPOHHKH. TIpeIMETOM KYpCOBBIX MPOEKTOB SBISAIOTCA BLIGOP 1 0GOCHOBAHUE Me-
T010B M3roToiaeHuss UMC unu CTpyKTyp HaHOINEKTPOHUKH, PACYET TEXHOJNOTHYECKUX PEKUMOB, TEXHOJOTHUECKUX T10-
IPEUIHOCTEN U Ap.

ITpumepHBIE TEMBI Ha KYPCOBOM MPOEKT:
TexHOnorus U3roTOBNEHUs UHTETPalbHOM MuKpocxeMbl DCII.
Texnonorus nsrotoenenus MC Ha coBmerenHbix MOTI-Tpan3ucTopax.
DOoTOUYBCTBUTENBHBIE PHOOPLI € 3apsAA0BOH CBA3b0 Ha MITT UC.
Texnonorus usroronenus cxembl UMC TTJI.
Texnonorus usroropnenus KM UC tuna UJIU-HE.
TexHonorus U3roToBNEHN TPAH3UCTOPA C IBYMEPHBIM 3JIEKTPOHHbBIM Fa3oM.

29 Al

O0beM ayIuTOPHBIX 3aHATHIA 0 KypcoBomy npoekty (KPC)- 20 gac
No Ne paspena TemaTnka caMoCTOSITENLHOM paboThI Tpyzo- Komnerenuumn KoHTpoJb BbINoJI-
€MKOCTb
n/n | JMCUMTJIHHBI (0oemanuzayus) —— OK, IIK, IICK HEeHUs paboThI
Jonyck K BbITIOJIHE-
1. 1-11 Bbrinaua 3aganuii Ha KIT 2 I1K-8, TICK-2 Huto KII, nnan pa6o-
ThI
CornacopaHue CIHUCKa JIMTEPATYPHBIX Criucok nureparypsl,
2. 1-11 WCTOYHMKOB M MaHa OO30pHON wyacTu 2 IK-8, TICK-2 BBITNOJIHEHHAs 0030p-
KII Hast 4aCTb paboThI
BeinonHeHHas pac-
3 1-11 Iposepka pacueTor no pabote 4 K-8, TICK-2 4ETHO-TIPaKTUYeCKast
4acTb paboThl
4 1-11 IlpoBepka rpaduyeckux Marepuanos 4 MK-8, [ICK-2 I'paduueckuti mare-
paboThl puan
5. 1-11 ITpoBepka odopmieHs paboThI 4 I1K-8, TICK-2 I13 x pabore
6 1-11 Hprepka Mpe3eHTaluy, aokiuana, o6- 4 MK-8, ICK-2 1'[pe3eHTaumv, IOKNan,
1I€H TOTOBHOCTH K 3alllUTe rotoBblii KIT
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11. PEUTUHI OBASI CHCTEMA JUISI OIIEHKH YCIIEBAEMOCTHU CTYJAEHTOB
Tabuna 11.1. BaxnsHble oneHKH 1151 31eMeHTOB KOHTPOoJIsI (7 ceMecTp)

MaxkcumManbHblIii = MakcuMaJibHbIH
MaxkcumaJbHbIH
DJIeMeHThI 6aaa Ha 1-yro KT 0as 3a nepuoa me- | Bcero 3a
e0HOI1 1esTeIbHOCTH ¢ HayaJja ceMecT G132 HEPROI Me- xkay 2KT u Ha ko- ceMecTp
yHebroun nesren xay 1KT u 2KT y
pa Hell cemMecTpa
Brin amMTa MHIMBULLY-
OTHEHHE H 3all IUBULY 7 8 8 23
JIbHBIX 3aJaHuH
KoHnTponbHbIe paboThI 10 10 20
OTYeThl N0 MPAKTUYECKNAM 3aHATUAM 5 5 5 15
KOMIOHEHT CBOEBPEMEHHOCTH 2 2 2 6
[Nocemenue 3aHATUH 2 2 2 6
HToro MmakcumyMm 3a nepuon: 26 17 27 70
Cpnava 3k3amMeHa (MaKCHMYM) 30
HapacTarnomum urorom 26 43 70 100

Tabauna 11.2. BanabHble 0NeHKH 15 3J1€EMEHTOB KOHTPos (8 cemecTp)

MaxkcumanbHbIH . MaxkcumalibHbIH
MaxkcumasbHblii
DJIEMEHTBI 6ana Ha 1-ywo KT 6an1 3a nepuon me- | Bceero 3a
. 0aJis1 3a mepuon me-
y4eOHOIi JeTeJIbHOCTH C HAYaJ1a CeMeCT- #xay 2KT u Ha ko- ceMecTp
sxay 1KT u 2KT
pa Hell cemMecTpa
IMTocemenue 3anstuit KPC 2 2 2 6
ITonyuenue 3aganus Ha KI1 4 4
ITon6op u aHANIU3 JTUTEPaTYPhI 12 12
BrinonHeHue pacyeTon 9 9 18
BeinonHenue rpaduyeckux pabot 6 6 12
Odopmaenue 113 12 12
KOMNOHEHT CBOEBPEMEHHOCTH 2 2 2 6
HTOro MakcumMyMm 3a nmepHoa: 20 19 31 70
3ammra KII (makcumym) 30
HapacTaiomum utorom 20 39 70 100

Tabumna 11.2. Ilepecuer 62/1710B B OII€HKH 32 KOHTPOJIbHBIE TOUKH

Bannibl Ha 1aTy KOHTPOJIBHON TOYKH OueHka
> 90 % ot MakcuMasbHOM CyMMBbI OannoB Ha aaty KT 5
Ot 70% no 89% ot MakcumanbHoM cymMMbl 0atoB Ha naty KT 4
Ot 60% 10 69% oT MakcumabHOM cyMMbl 6aioB Ha naty KT 3
< 60 % oT MakcUMabHOH cyMMbl OasnoB Ha naty KT 2

Ta6auna 11.3. Ilepecder cymMmbl 62/1J10B B TPATHIIMOHHYIO H MEKIYHAPOIHYH) OLEHKY

HToropasi cymma 0a/1J10B, yYY4UTHIBAET YCIEIIHO
Ouenka (I'OC) y »Y y

N Ouenka (ECTS)
CIaHHBII YK3aMeH

5 (0TAM4HO) (3a4TEHO) 90— 100 A (oTnuuHO)
85 -89 B (oueHb X0pol110)
 (xopaitio) 75 -84 C (xopo1uo)
(3auTeHo)
A7 D (yIOBNETBOPUTENBLHO)
3 (YIOBJIETBOPUTENBHO) 65— 69 Y p

(3auTeHo) 60 — 64 E (nmocpencTseHHO)

2 (HeyIOBNETBOPUTENILHO),

Huxe F (HeyOBNETBOPUTENILHO
(s, SASTENG) 60 GasioB (Heyn OpUTEJIHHO)

Bonpocs! 1151 IOATOTOBKH K 3K3aMeHY:

DH3MKO-XMMUUYECKHE NMPOLECCHI OUUCTKU NOBEPXHOCTH MOAJIONKEK.

VcnoBus nony4eHuss MOHOKPUCTAJUTUUECKUX TIIEHOK.

MexaHu3M pocTa U KUHETHKA OKHUCIICHHUs KPEMHMUS.

DuU3MUECKHE OCHOBBI NpoLIEcca TepMUUecKol uddy3uu.

Texnonorus snNUTaKCHaTbLHOrO HapallMBaHHsl MJIEHOK U 060pY10BaHUE.

Texnonorus usroroaeHus AMQE Y3UOHHBIX SIEMEHTOR

TexHonoruueckuii npouecc uzrorosnaeHust dunonspueix UMC no snurakcuaibHO-TIAaHAPHOM
TEXHOJIOTHH

NV R WIN e
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8. Texnonoruyeckuii npouece usrorosnenus M UC Ha KOMTIUJIEMEHTAPHBIX TPaH3UCTOPaAX

9. TexHonorus narorosnenus GunonspHoil UMC no nonunnasapHoi TEXHONOMMH
10. BbiGop MeToz1a noTyyeHus pUCyHKa MHTErpaibHbIX MUKPOCXEM

11. Texnonorus merannuzauuiy noaynposogHukobix UMC

12, XUMHUYECKOE OCKAEHUE U3 ra30BOM (asbl.

12. YYEBHO-METOJUYECKOE Y MH®OPMAIIMOHHOE OBECHEYEHUE JUC-
HUITJINHBI

12.1 OcnoBHas 1uTEpaTypa v-
12.1.1. Cmupnosa K.M. TIpoueccsl MHKpPO- M HaHOTEXHOJOTMM. VueGHoe mocoGre — Tomck: TYCYVYP,
2012. - 183 c. - [amexTpoHHBIH pecypc] .- anpec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.1.2. Nanununa T.H., Karapeit B.A., Anumenko E.B. Texuonorus KPEMHHUEBOM HAHO3JICKTPOHM-
Kku: YuebHoe nocobue. — Tomck: B-Criekrp, 2011. — 263 c. - [anexTpoHHbIH pecypc] .- agpec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.1.3. K.X.Cmupnosa. TIpoLeccsl MUKpO- H HaHOTEXHONOMMH. YuebHoe nocobue — Tomck: TYCYVYP,
2007.-183 c. (51 3x3.)

12.2 lonoaHuTeILHASI TATEPaTYpa
12.2.1. lannnuna T.U., Yncroenosa Y. A.OGopynosanue a1s co3naHus 1 UCCIIE0BaHUs CBOHCTB OOBEK-
TOB HaHOGJIEKTPOHUKY : YyeOHoe nocobue / TOMCKHI rocynapcTBEHHBbII YHHUBEPCUTET CUCTEM YNpaBJIEHUS U
paanosnekTponuky. — Tomek : 2010. — 100 c. : un. - [37eKTPOHHBIH pecypce] .- aapec:
http://miel.tusur.rw/index.php?option=com_content& %E2%88%93view=article&id=231

12.2.2. Ilpouecchl MUKPO- U HAHOTEXHOJIOTMY yuebHoe nocobue mst By3os / T. W. lanununa [u np.] ;
DeziepanbHOe areHTCTBO MO 06pa3oBaHMIO, TOMCKHiA FOCYZNapCTBEHHbIH YHUBEPCUTET CUCTEM YIPABIEHHS U
paanosnekTponuky. - Tomek: TYCVP, 2005. - 316 c. : un., Taba. - Bubnuorp.: ¢. 310-313. - ISBM 5-86889-
244-5 (103 2K3.)

12.2.3. T.W.Nanununa, KM.Cmuprosa, B.A.Umowun, A.A . Benuuko. Ipoueccsbl MUKpPO- M HaHOTEXHO-
JIOTHH. - Tomck: TYCYP, 2005. - 306 c. [aneKTpOHHBII pecypc].- aapec:
http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

12.2.4. MuxposnexTponnka: OU3HUECKHE U TEXHOIOHUYECKUE OCHOBBI, HaJIEXHOCTb: YueOHOe nocobue
ans Bysos / U. E. Edpumos, U. 5. Kozwips, 0. Y. I'opbyHoB. - 2-e u3n., nepepab. u gon. - M.: Beicias 1IKONa,
1986. - 464 c. (52 3k3.)

12.2.5. TexHONOrUS MMKPO3JIEKTPOHHBIX YCTPONCTE: Cnpasounuk / 3. 10. Totpa. - M.: Paguo u cessb,
1991. - 528 c. - ISBN 5-256-00699-1. (45 3x3.)

12.3 YuebHo-MeToqH9ecKHe TOCOGHS H NPOrpaMMHoOe o0ecneyeHne

12.3.1. Ilpouecchl MUKPO- M HAHOTEXHOJIOTHH : YUEBHO-METOAMUECKOE OCOBHe Mo ayJIMTOPHBIM MpaK-
TUHYECKHUM 3aHATHAM W CaMOCTOSITeNIbHON paboTe Ajisl CTyAeHTOB cneuuanbHocTy 210104 "MHKpO3JIeKTPOHHKA
4 TBepaoTenbHas snekTponuka” / K. M. CmupHoBa ; ®enepanbHoe areHTCTBO 1o obpazoBanuto, Tomckuii rocy-
AAPCTBEHHBIH YHUBEPCUTET CHCTEM YNPABIICHUS W PaIMO3IEKTPOHUKH, Kadenpa dusuueckoii snekrponunku. -
Tomcex : TYCVYP, 2007. - 53 c. (47 3k3.)

12.3.2. Ilpouecchl MUKPO- M HAHOTEXHOJIOTHH | YUeGHO-METOMUECKOE TOCOBHE Mo BBITIOJIHEHUIO KypCO-
BOTO MPOEKTa 11 CTYACHTOB cneuuanbHocT 210104 "MukposnekTpoHuka 1 TBEPAOTE/IbHAS 3NEKTPOHUKA" /
K. U. CmupHoBa ; @enepanbHoe areHTCTBO MO 0bpaszoBanuo, TOMCKHMI rocynapcTBeHHbIN YHHUBEPCHUTET CHUC-
TEM YNpaB/ICHHs W pajroseKTpoHnky, Kadenpa dusuueckoi snexrponnku. - Tomek : TYCVYP, 2007. - 21 c.
(30 3k3.)

12.3.3. lanununa T.M., Caxapos FO.B. TexHOM0MMS TOHKOMTEHOUHbIX MHMKpocXeM : MeTonuueckue yka-
3aHUS 10 BBIMOJIHEHUIO JlabopaTopHsix pabot. — Tomck: TYCYP, 2007. — 63 c. (30 3Kk3)

12.3.4. MeTonap! HcCe10BAHUSA MATEPHANIOB U CTPYKTYP 3JIE€KTPOHHMKH : J1aDOPAaTOPHbIH MPAKTHKYM s
CTyNeHTOoB crneunanbiocTi 210104 "MukposnekTpoHHka M TBepaOTebHAs anekrpoHuka" / C. B. CmupHoSB ;
®DenepanibHOE areHTCTBO Mo 06pasoBaHuio, ToMCKHIA rOCY1apCTBEHHbIH YHHBEPCUTET CUCTEM YMpPaBlEHUs U
pannosnexkTponuku, Kadenpa pusmueckoit anekrponuku. - Tomck : TYCVP, 2007. - 58 c.: (50 5k3) —

12.4 Ba3bl naHHbBIX, HH(pOPMaNHOHHO-CHIPABOYHbIE H IOUCKOBBIE CHCTEMBbI

13. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCOUIINHBL

st peanusaumy nporpamMMel y4e6HOM AUCHUMIMHBI TpebyeTes ayMTOpHs, OCHALleHHas VyabTHMEIUi-
HBIM [IPOEKTOPOM. [N P L e

i
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MpunoxeHue K pabouyek nporpamme
depepanbHoe rocyaapcTeeHHoe 6oaKeTHoe 0bpa3oBaTe/ibHOE yuypexaeHue

BbICLLEro 0bpa3oBaHus

«TOMCKWW TOCYAAPCTBEHHbI YHUBEPCUTET CUCTEM YMPABJ/IEHUA U
PAOVNOSTEKTPOHUKU» (TYCYP)

YTBEPXKJIAIO
IIpopex¥op no yuednoii padore
Y34 n. E. TposH
&
« B» OF 2016 .

®OH/1 OLIEHOYHbIX CPEACTB 10 YYESHO! AUCLINI/IUHE

Mpoueccbl MUKPO- U HAHOTEXHOIOTUU

YpoBeHb OCHOBHOI 06pa3oBaTtenbHO Nporpammbl  6akanaspuar
HanpasneHue(s) nogrorosku (cneunanbHOCTb)

28.03.01 HaHOTexHOo/0rMmM U MUKPOCUCTEMHAA TEXHUKA

Mpodunb(n) HaHOTEXHONOIUU B INEKTPOHMKE M MUKPOCUCTEMHOM TEXHUKE
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dakynbrer 3NEKTPOHHOMU TexHUKU (PIT)
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Kypc 4 Cemectp 7,8
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1 Beenenmne

QOB ONIEHOYHBIX CPENCTB (®OC) sBnsieTcs NPHIOKEHHEM K paboue#t mporpamme
JUCIAITAHEBL «ITporiecchl MUKPO- B HAHOTEXHONOTHE» M IPENCTABILET COBOl COBOKYITHOCTE
KOHTPOJIEHO-M3MEPHUTEINBHBIX MaTepHalioB (THIIOBBIC 3a1aud (3a]aHus), KOHTPOJIbHBIE PabOTEL,
TECTBl U JIp.) M METONOB HX HCIONb30BAHMS, IPEIHA3HAYEHHBIX IS U3MEPEHUS] YPOBHS
AOCTHIKCHUS CTYICHTOM YCTaHOBIEHHBIX PE3Y/IBTATOB 0OyYEHHS.

©OC mo mucrmmmre «IIpONEcCHl MHKPO- M HAHOTEXHONOIHE HCIIONB3YeTCS IpH
TPOBCACHUH TEKYIIETO KOHTPOIIS YCIIEBACMOCTH U IIPOMEXYTOUHOMN aTTECTAIINM CTYICHTOB.

IlepeueHp 3aKpeIUIEHHBIX 3a AUCIMILIMHOMN «[Ipomeccel MHKPO- M HaHOTEXHOJIOTHN»

KOMITCTCHIIMH ITpUBECH B Tadume 1.

Tabmamna 1 - Tepedens 3aKpenuieHHBIX 32 HCUANUIHHON KOMITETeH I

Jrtansl popMupoBaHUS

Kon ®opMyIHpPOBKA KOMIIETEHIIHH
KOMIIeTeHIINH
IIK-8 TOTOBHOCTh  MCIIONBb30BaTh  0a3oBhle | JIOMKEH 3HATH QU3MKO-XHMMHUUECKUE U
TEXHOJIOTHYECKHE IIPOLIECCHI u | TCXHOJIOTHYECKUE OCHOBEI IIPOLIECCOB

O60py,B;OBaHI/IC, IpHMEHsSEMbIe B IIPOM3BONCTBA U3ACIIHNU MUKPO- U
HAHOJ3JICKTPOHHUKH, TUIIOBEIE

TEXHOJOTHYECKHE MIPOLIECCH] UX
HM3TOTOBJICHHUS;

JlomkeH 3HaTh MPUHIIMIILL
OpraHu3anuu 0a3oBBIX
TEXHOJIOTHYECKHUX MPOIIECCOB
CO3JaHusl KOMIIOHEHTOB MUKPO- U
HAHOCHCTEMHOW TEXHHUKH;

IIPOU3BOJICTBE MaTepHAJIOB,
KOMIIOHEHTOB HaHO- u
MHUKPOCHCTEMHOM TEXHUKU

JomxeHn ymeTs BeIOMpATh
OIITUMAJIbHBIE TEXHOJOTHYECKHE
IIPOLIECCH], UX MOCIIEIOBATEALHOCTH U
KOHTPOJIbHO-U3MEPHUTEIHHEIE
OIlepalyy 1JIs IPOU3BOICTBA U3ICITHI
3NEKTPOHHOM TEXHHUKH;

JlokeH BiIageTh HaBbIKAMK
pean3auu COBPEMEHHEIX CII0CO00B
HaHECEHUS, yIaJlCHUs U
MOJU(DHUITMPOBAHKS MATEPUATIOB TIPH
CO3JIaHHUM IEMEHTHOM 0a3bl MUKPO- U

HaHOCHCTEM
IICK-2 TOTOBHOCTBIO K IpUMEHeHHIO | JloJbKeH 3HaTh COBpEMEHHBIE
COBPEMEHHBIX TexXHoJIornyeckux | TCXHOJIOTHYCCKUE IIPONCCChL U

o0opynoBaHUeE, UCIIONIB3yEMbIE Ha
sTanax pa3paboTKH U MIPOU3BOJCTRA
U3NIENUNA MUKPOIIEKTPOHUKH U
TBEP/IOTENILHOMN 3IIEKTPOHUKH.

IIPOLIECCOB M TEXHOJIOTHYECKOTO
o0opynoBaHUS Ha 3Tamax pa3paboTKH
U IIPOM3BOIACTBA W3JEIMA MHKPO- H
HaHOJIEKTPOHUKH, TBEPAOTEIHHOM
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HomxeH ymeTs 000CHOBATH BBIOOD
MPOIIECCOB M METOJIOB IS
JOCTUXKECHUS TOCTABICHHOU
TEXHOJIOTUYECKOH 1EIIH.

DNIEKTPOHUKH |
TEXHUKH

MHKPOCHCTEMHOMR

JlomxeH BiazeTh HaBBIKaMU BBIOOpA U
IIPUMEHEHHS OCHOBHBIX OIlepariyii
TEXHOJIOTHH CO3JaHUS U3AETUH
MUKPO- ¥ HAHOJJIEKTPOHUKH,
TBEPIOTENHEHON SIIEKTPOHUKY H
MHKPOCHCTEMHOH TEXHUKH

2 Peamuzanusa xomnerenmmi
1 Komnerenmus ITK-8

ITK-8: roToBHOCTH HCHOJIB30BATH 0a30Bble TEXHOJIOrHYECKHE IPOIECChl H
o0opynoBaHue, NpHMeHsieMble B IIPOHU3BOICTBE MATEPHAJOB, KOMIIOHEHTOB HAHO- M
MHKPOCHCTEMHOMN TeXHUKH

Jns GOopMHpPOBaHMS KOMIICTCHIIMH HEOOXOMMMO OCYINECTBHUTH pPSJ JTAllOB. Tk
(GopMUpOBaHMS KOMIICTEHIINH, NpPUMEHSEMBIC IS 3TOr0 BHALI 3aHITHN M HCIONIB3yeMEIE
CpENCTBa OLICHUBAHUS IIPEICTABIEHBI B TabIuIIe 2.

Tabauua 2— Iransl GopMHPOBAHHS KOMIETEHIIHMH U UCIOJb3yeMble CPEICTBA ONeHUBAHUS

1. Cocras 3HaTh Ymernb Baaners
3HaeT Qu3nKo- Ymeet BeIOUpaThH Brnaneer naBpiKaMu
XAMHUYECKUE U ONITUMAIFHBIE peanu3anuu
TEXHOJIOTUYECKHE TEXHOJIOTHYECKHE COBPEMEHHBIX
OCHOBEI IIPOIIECCOB IIPOIIECCHI, UX croco0oB
IIPOU3BOACTBA IIOCIIEZIOBAaTEIbHOCTHI HaHECEHHS,
U3IIENUNA MUKPO- U U KOHTPOJIBHO- VIOATCHUS U
HaHO3JIEKTPOHUKH, HU3MEPUTEIIbHBIE MOIU(UITIPOBAHUS
TUIIOBBIE OTEpaLyy s MaTepualoB mpu
TEXHOJIOTHYECKHE IIPOU3BOICTBA CO3IaHUH

Conep:xanue IIPOLIECCHI UX M3IENUHA JJIEKTPOHHON | 3JIEMEHTHOM 6a3bl

3TamnoB M3TOTOBIICHUS; TEXHUKH MUKPO- U
NPUHIIAIIBT HaHOCHUCTEM
OpraHu3aIuu
6a30BBIX
TEXHOJIOTUYECKHX
IIPOLIECCOB CO3/IAaHUs
KOMIIOHEHTOB
MUKPO- "
HaHOCUCTEMHOU
TEXHUKHI

IR — e Jlexmuu; e [lpaxkTuueckue e [Ipaktuyeckue

e [IpakTuueckue 3aHSITHUS, 3aHATHUI;
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SaHATHS, JIaboparopueie e JlaGoparopurie
WunuBunyansHbe paboTsr; paboTHI;
3alaHu; CamocTostensHas e Kypcoroii mpoext
I'pynmossie paboTa CTyIeHTOB;
KOHCYJIbTAITHH Brmonnenue
JIOMAIITHETO
HHIUBUIYATBHOIO
3a1aHus
Odopmnenne u
3aImuTa
HHIUBUIYATBHOIO
3aJaHus; e 3ammurta
KonTponsusie O ’ =
OpMJICHHE IIPaKTUYECKH
paGOTHI; PMIIEHH p HECKHX
OTYETHOCTH U 3aIaHUH,
Bemonuenue — B
e BrmonHeHue
JIOManTHero "
Hcnonb3yempie 1a00paTOPHEIX 1a00paTOPHBIX
HHIUBUIYATBHOT
cpencrea —— pabor; paboT u 3anmra
OLICHUBAHUS ’ Kontponsurie OTYETOB;
Brmonuenue
paboThr; e 3ammura
IIPAKTHYECKUX
" Bremonuenue KypCOBOTO
3a/IaHuit;
IIPaKTHIECKHX IIPOEKTa;
OK3aMeH N
3aJIaHui; e Dk3aMmeH
Koncnexr
CaMOCTOSTENBHOR
paboTHI

OO1mue XapaKTEepUCTHKY MOKa3arele u

STanax IpUBEIEHHI B TabmuLe 3.

KPUTEPUEB OLICHHUBAHUS KOMIIETEHIIUM Ha BCEX

Tabimua 3 — O6mue XapaKTepHCTHKHA NOKa3aTelell H KPHTEPHEB OLeHUBAHNS
KOMIIETeHIINH I10 3Tanam

Iloxazarenu u

KpUTEepHH 3nats YMmeth Baagers
Ob6mnamaer
A Ob6nanaer nuana-
(haKTHUIEeCKUMHU U
TEODETHUCCKIMI 30HOM MPaKTHYECKUX Kontpomupyer
Otangno (BBHICOKHIA 3§1aHI/Is{MH B FMEHAN, TPRGYEMALL DAOOTY, AR GHET
) Mpenenax mavaacmop | YL PASBHTHS TBOD- OIICHKY,
OBEHb 5
P Pell 06HaCT}I;qC YECKUX PEIICHUH, COBEPIIIEHCTBYET
S — abcTparupoBaHUs NEeHCTBUS pabOTEI
P npobiem
IPUMEHUMOCTH
Semer fhaer Obnanaer Beper
’ JAITa30HOM OTBETCTBEHHOCTH 32
T PUHIUTIBI
Xopomo (6a30BbIi PHHI ’ NPaKTHYECKUX 3aBepIICHUE 3a71a4 B

YPOBEHB)

IIPOIIECCHI, OOTITHE
IIOHSTHS B IIpeAeNax
U3y4aemMoi obmactu

YMEHUH, TpeOyeMBbIX
JUTSI PEIIeHHUSI
OTIpeNIeIeHHBIX

UCCIIeZIOBaHUH,
npucnocabauBaeT
CBOE MTOBENIEHHUE K
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IpobaeM B o0nacTu

00CTOSATENBLCTBAM B

IPOCTHIX 3a1aq

HCCIIENOBAaHUS peleHnn npooieM
Ob6agaer
OCHOBHBIMH
YnoBiaeTBOpHTEIBLHO PaGotaer mpu
N Ob6nanaet 6a30BEIMHU YMEHHUSMH,
(moporoBwbIii IIPSIMOM
o0IMMY 3HAHHAMH TpeOyeMBIMH ISt
YPOBEHbB) HaOITFOICHHH
BEITIOJTHEHUS

QopMynHpOBKa TIOKa3aTenedl M KPUTEPHEB OICHMBAHHS

IpUBENIEHa B Ta0muIe 4.

JAaHHOH KOMIIETEHIIUHN

Taoauna 4 — IokazaTean u KPHTEPHH OLCHUBAHHS KOMIIETEHIIHHU HA 3TaNax

Ilokazarenu u
3nartn YMmers Baagers
KPHUTepHUH
® 3uaem usuxo- | e ymeem ® 8000010
MexXHOL02U4eCcK paspabomame enaoeem
ue 0CHOGbL MeXHON02UYeCK Ul HasblKaMu
npoyeccos npoyecc 011 peanusayuu
npou3e00Ccmea U320MOBLEHUS COBpEeMEHHbIX
usoenuil u30enus MUKpo- u cnocobos
MUKPO- U HAHO3NIeKMPOHUKY HaHecenus,
HAHO31eKMPOH ; yoanenus u
UKU; ® ymeem Moougpuyuposan
® 3uaem obocnosamu U MaMepuanos
munogule 6b100p npu co30aHuY
MEXHONLO2UYEeCK NOC1e008ameNbHO SNleMEHMHOU
ue npoyeccel, cmu 0a3vl MUKpo- u
N UCNONb3YeMbLe MEeXHONI02UYeCKUX HaHocucmem
Otau4Ho (BHICOKHIA . -
6 COBpeMEeHH O onepayui,
YPOBEHb)
MUKpPO- U ®  yueem
HAHO3NIEKMPOH obocnosamp
uxe 86100p
® 3Huaem ONMUMANbHBIX
NPUHYUNDL MEeXHONI02UYeCKUX
opeanusayuu DeACUMO8 U
0a306v1x OYEHUMb UX
MEXHONLO2UYECK elUAHUE HA
Ux npoyeccos 8bIX0OHbIE
co30anus napamvempui
KOMNOHEHMO8 MUKPO- U
MUKDO- U HAHOCMPYKMYypbl
HAHOCUCTMEMHO
U MEeXHUKU
Xopomo (6azonbii ® 3naem Qusuxo- |e ymeem e gradeem
YPOBenE) MEXHONLO2UYEeCK paspabomamp ) HaBbIKAMU
ue 0CHOBbL MEXHON02UYeCKUT peanuzayuu
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npoyeccos
npouzeoocmea
usoenuu
MUKPO- U
HAHO3IeKMPOH
UKU;

3Haem b6azoevie
MexHon02uyecK
ue npoyeccei,
UCNONIb3YeMble
6 COBPEeMEHHOU
MUKDO- U
HAHO3NeKMPOH
uxe

3Haem
NPUHYUNDL
opeanuzayuu
baz06wvix
MEXHON02UYECK
UxX npoyeccos
CcO030aHUs
KOMHOHEHMOE
MUKDO- U
HAHOCUCMEMHO
U MEeXHUKY

npoyecc ons
U320MosneHUs.
u30enuss MuKpo- u
HAHO3/1eKMPOHUKY
ymeem
obocrosamyb
8v160p
NOCNe008amMeNbHO
cmu
MEXHON02UYECKUX
onepayuul

COBPEMEHHBIX
cnocobos
HaHecerus,
yoaneuus u
MoOoupuyuposan
U MAMEPUANOE
npu co30aHuu
/IeMEHMHOU
bazvl MuKpo- u
HaHocucmem

YnoBjieTBOpUTEIHHO
(moporoBbIii ypoBeHb)

onucwieaem
Quzuxo-
MEXHON02UYECK
ue 0CHO8bl
npoyeccos
npou3eo0cmea
usoenuil
MUKpO- U
HAHO3IeKMPOH
UKU;

umeem
npeocmasienu
eo
MEXHOLOSUYECK
ux npoyeccax,
UCnonbL3yemule
MbIX 8
COBPEMEHHOU
MUKPO- U
HAHO3NeKMPOH
uxe;
O3HAKOMJIEH C
NPUHYURAMU
opeanuzayuu
0a306vix
MEXHONI02UYECK

ymeem
paspabomamy
MexXHON02UYeCKUTl
npoyecc ons
U320MOBAEHUS.
U30enuUss MUKpO- U
HAHO3IeKMPOHUKY

’

cnocoben
8v1O6pame cnocod
HaHeceHUs,
yoaneHus u
MOOupuyuposan
UsL MAMepuanos
npu co30aHuu
NeMEHMHOU
bazvl MUKpo- u
Hauocucmem
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Ux npoyeccos
CcO30anUs
KOMNOHEHMOB
MUKpPO- U
HAHOCUCEMHO
U MEeXHUKU

Komnerennus ITCK-2

IICK-2: roToBHOCTHI0O K NPUMEHEHHIO COBPEMEHHLIX TEXHOJIOIHYECKHX IPOIeCCOB

H TEXHOJOI'HYECKOro 060py}IOBaHI/Iﬂ Ha 3Tamnax pa3pa60nm H NOpPOoUu3BOIACTBA 51630 (M) 0707

MHKPO- U HAHO3JIECKTPOHHUKH, TBepIIOTeJILHOﬁ IEKTPOHUKH H MI/IKpOCHCTeMHOﬁ TEXHUKH

Jns  GopMHpOBaHMS KOMIETEHIMH HEOOXOOMMO OCYLIECTBHTH DS 3TaloB. JTallbl

(i)OpMI/IPOBaHI/IH KOMIIETCHIIUHN, ITPUMEHACMBIC UL 3TOrO BUIBI 3aHATUN U HCIIOJIB3YCMEIC

CpeaCTBa OLICHUBAHWA ITPEACTABIICHEI B Ta6HI/H_[C 5.

Taﬁmma 5— Oranel (l)Ole/IpOBaHI/IH KOMIIETCHIMH H UCNIOJIb3YEMBIC CPEACTBA OLICHUBAHU S

2. Cocras 3HaTh Ymetsn Baapers
3HaeT COBpeMEHHBIE | YMeeT Brnaneer maBbIKaMu
TEXHOJIOTHYECKUE apryMEHTHPOBAHO BBIOOpa U
IIPOLIECCHI U BEIOMpPATh IPOLIECCHL M | IPHUMEHEHUS
obopynoBanue, METOJIBI ITONTyUEHUS OCHOBHBIX OIIepaItuit
HCIIONIB3yeMEIE Ha KOMIIOHEHTOB MUKpPO- | TEXHOJIOTHHU
Coaep:xanue 5
S TALIOB sTanax paspaboTKy U | ¥ HAHOJIEKTPOHUKH CO3aHUS U3IETuit
IIPOU3BOCTBA TUTSL TOCTYKEHUS MHUKPOIIEKTPOHUKH,
15631 (S 14071 [IOCTaBJIECHHOMI TBEPAOTENBHON
MUKPO3JIEKTPOHUKH TEXHOJIOTHYECKOH JJIEKTPOHUKH U
U TBEPIOTEIHHOM 1 (3 MHKPOCHCTEMHOM
JJIEKTPOHUKH TEXHUKU
e [lpakTuueckue
3aHSITHS,
o Jlexmumu;
e (CamocrosiTenpHas
e JIpakTuueckue e [IpakTtuueckue
paboTa CTyIeHTOB;
3aHATHS; a6 3aHATUS,
" e JlaGoparopubie
Bunel 3ansruii e lanuBuIyambHBIE A i - p e JlaBoparopHsbie
3a/1aHusl; P ’ paboTsr;
e BrmonHeHue .
e [pynmossre e KypcoBoit mpoekT
JIOMaITHETo
KOHCYJIBTAIHH
HUHIUBUAYAIBHOTO
3alaHus
e KoHTponpHas e  Odopmienue u e 3amuTa
pabora; 3amura IIPaKTUYECKUX
HNcnoan3yempbie e Brmomanenue HWHIABHIYaJIBHOTO 3aJlaHuM;
cpeacrea JOMAIIITHETO 3aJaHusl, e Brmmongenue
OLICHUBAHHS 3a/IaHUS; e KonTponbHbIE 1a00PaTOPHBIX
e BrmonHeHHe paboTHL; paboT u 3ammTa
NPaKTUYECKUX e BrmonHeHue OTYETOB
CornacosaHa Ha noprtane Ne 8011




3a/IaHui;
JK3aMeH

NIPaKTUYECKUX
3a]aHuH;
Odopmienne
OTYETHOCTH H
3aTuTa
1ab0paTOPHEIX
pabor;

Koncnexr
CaMOCTOSITEILHOM
paboTel

3amura
KYpCOBOT'O
IIPOEKTa,
OK3aMeH

O6H_[I/Ie XapaKTEpUCTUKU II0Ka3arejled u KPHTCPHUEB OLCHHUBAHUSA KOMIIETCHIIMHM Ha BCEX

JTanax IIPpUBCICHEI B Ta6JII/II_[C 6.

Ta6auma 6 — O0mue xapaKTePHCTHKH MOKA3aTe el 1 KPHTEPHEB OLlEHUBAHHS
KOMIIETEHIIHH 10 3Tanam

Iloxkazarenu n

IIPUHIUAIEL,

KpHTepHE 3Harp YMmers Baagers
Obnamaer
Obnanaer nuama-
(baxTHYeCKUMH H
S — 30HOM IPaKTHYECKHX Kontpomupyer
Ot1immaHO (BHICOKUH 3HAHUSMH B yusEEH, TPe0yensnt paboty, mposozpT
. JIS1 pa3BUTHS TBOP- OLICHK
YPOBEHB) Ipenenax u3ydaeMoi AP P HEHKY,
B YECKUX PEIICHHUIA, COBEPIIEHCTBYET
e —— abcTparupoBaHus TIEHCTBUS pabOThI
p pobieM
IIPUMEHUMOCTH
Obnamaer Beper
St fhARTRL JMarna3oHoM OTBETCTBEHHOCTH 32
’ MIPaKTUIECKUX 3aBeplleHUe 3a/1a4 B

Xopomo (6a3oBbIii pomeccEL, obme YMEHUHU, TpeOyeMbIX UCCIIEIOBaHUH,
YPOBEHb) p ’ JUIS pELICHUs IIpUCTIOCabIuBaeT
IIOHSITHS B Ipeiesiax
. OTIpEeEeIEHHBIX CBOE€ IIOBEJICHHE K
U3y4aeMoH obnacTu
po6neM B obacTH 00CTOSTENBCTBAM B
UCCIIEIOBAHHUS pelIeHu: IpodIeM
Obnagaer
OCHOBHBIMHU
YioosierBopuTeIHHO Paboraer npu
" Ob6nanaer 6a30BBIMHU YMEHUSIMH,
(moporoBbIi IPSIMOM
OOIIMMY 3HAHUSIMU TpeOyeMbIMU AJIs
YPOBEHb) HaOMIONEeHUHU
BBIITOJTHCHUS
IPOCTHIX 3a/1a4
QopMynupoBKa IIOKa3areleid W KPUTEPUEB OIEHWBAHUS JaHHOW KOMIIETEHIUH

IIpuBEAcHAa B Ta0nuIe 7.
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Tabmmmna 7 — Ilokazarenn H KpUTEPHH OLEHUBAHUS KOMIIETEHIHH HA 3TANAX

IToxa3zarenu u

3HaTH Ymers Baapers
KpUTepHHn
oemMoHCcmpupyem enaoeem
basosvie memooamu 015
UHOICEHEPHbIE peutenus
3HAHUA U MEeXHOLO02UYECK
NOHUMAaHue ux 3a0a4
HAY4HbIX MUKpPO- U
NPUHYUNOE, HAHO21eKMPOH
JledsRcauux 8 UKU;
3Haem OCHOGe €c60600HO
cospemenHbvle MEXHON02UHECKU eraoeem
MexHoI02U4ecKue X npoyeccos HaBbIKAMU
npoyeccel u MUKDO- U evib0opa u
060py006aHue, HAHO3IEKMPOHUK NPpUMEHEHUS
UCNoNb3yemble Ha u, OCHOBHBIX
amanax MUKDOCUCTEMHO onepayuil
paspabomku u Ul MeXHUKU, MexXHono02uY
npouU3e00Ccmea obnadaem co30aHUs
N usoenutl OUana3oHoMm MUKPO- U
O1anvHo (BHICOKHIMA
MUKPOINEKMPOHUK NPAKMUYECKUX HaHOCMPYKMYpP
YPOBEHb) .
uu YMeHUl,
meepoomenvHo mpebyembix OJis
9NIeKMPOHUKU CpaBHeHUs U
noHumaem svibopa
obnacmu MEeXHON02UYeCKU
KOHKPEemHO20 X npoyeccos u
NpUMeHEeHUs Memooos 05
MEXHOLO2UYECKUX 00CmudICeHUs
npoyeccos u NOCMABNEeHHOU
o0bopyoosanusi yenu
ymeem
00vACHUmMb U
UHMEPNPEMUpos
amv NOy4eHHvle
uccneoosamenvc
Kue U onvlmuule
MEeXHON02UYeCKU
e pe3yibmamul
3Haem ymeem enaoeem
cospemenHbvle 8v16Upame HaBbIKAMU
MexHon02UecKue MEXHONI02UYeCKo evibopa u
Xopomo (6a3oBbIit npoyeccol u e obopyooearue NpuUMeHeHUs
YPOBEHb) obopyoosanue, U Memoo OCHOBHBIX
UCnonv3yemvle Ha noLyYeHUs Oisl onepayuii
smanax KOHKPEmHO20 MEeXHON02UY
paspabomxu u NpUMeHeHUs. co30aHus
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npou3eo0cmea MUKpo- u

usoenuil HAQHOCMPYKMYp

MUKDPOINEKMPOHUK

uu

meepoomenvHoil

NEKMPOHUKY

® umeem ® ymeem peuiamp ® umeem HABLIKU

npeocmaenenue npocmule 3a0a4yu 8v100pa u

06 0CHOGHbIX no evlbopy npUMeHeHus.

MEXHONLOSUYECKUX npoyeccos u OCHOBHbLX
D — npoyeccax u Memoooe onepayuil
(OPOTOBKIH ypoBeHs) 0bopyoosaruu Ons NoNyYeHus MexXHC02UU

co30anus KOMHNOHEHMO8 co30anust

NEKMPOHHOT MUKPO- U MUKPO- U

KOMNOHEHMHOT HAHO2LEeKMPOHUK HAHOCMPYKIYD

ba3zvl u

3 Tunosbie KOHTPOJbHBbIE 3aJaHUA

I[JI}I pCaIn3anyi BBINCICPEYUCICHHBIX 3a71a4 O6yquHH HCIIOIB3YIOTCA CIEOYIOIIUE
MaTepualibl. KOHTPOJIEHEIE pa60T1>1, HHIWBUAYaJIbHBIC 3aJaHus, NIPpaKTUYCCKHUE 3aaHus,
OK3aMEH.

Tunosble KOHTPONBHEIE 3aJaHUs WM WHBIE MATEpPHAIEL, HEOOXOMMMBIE JUIS OICHKH
3HAHUH, YMCHHH, HABBIKOB M (WIIM) OIBITA [EATENHHOCTH, XapaKTEPH3YIOLMX OTAIbI
(hopMHpOBaHKS KOMIETEHITHIT B IIPOLECCE OCBOEHHUS 06Pa30BaTENbHOM IPOrPAMMEI, B COCTABE:

3.1 KonTpoasHbie padoThi:
Tema xoHTpONBHOH paGoTsr Ne 1: OH3UKO-XUMHYECKHE OCHOBHI IIPOLECCOB

IIepepacupeaciacHus BEIeCTBA.

Tema xomTpombHOM paboTer Ne 2: DU3HMKO-XMMHUYECKHE OCHOBBI SIIHTAKCHAIBHBIX
IIPOLIECCOB, IIPOIIECCOB OKUCIEHHS.
3.2 BeinojiHeHHe JOMATTHUX HHIMBHUAYAIbHBIX 32XAHMIN:

Tema unnuBuayansaOro 33manus Ne 1 — [Tuddysus npumecei B KpeMHUH.
Tema nnnuBuyansHOrO 3amauus No 2 — DIUTAKCHS IIEHOK KPEMHUS.

Tema unnueupyansaoro 3agaus Ne 3 — Ilponecc W3rOTOBIEHHS IIOIYIPOBOIHHAKOBBIX
NMC.

3.3 TeMbl NpAKTUYECKUX 3aAHATHIA:
1). Ionnoxku nomynpoBofHUKOBEIX VIMC. MapkupoBka u nmapameTpsl moaioxkek. CTpyKTyphI
3JIEMEHTOB
2). Pacuer pexumor nuddy3un u npodrieit nerupopaHus

3). PacgeT TouHOCTH H3rOTOBIEHUS TUPPY3HOHHBIX JIIEMEHTOB
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4). Pacyet pexxuMoB razohasHoit suTakcud 1 IpoduiIel aBTONerHPOBAHHIS
5). Pacyer pe)xuMOB MOJIEKYIIIPHO-TTYIE€BON SIMUTAKCHI
6). PacueT pe’xuMOB OKHCIICHHSI
7). Jlutorpadus B TEXHOIOTMH MHKPO- X HAHOIIEKTPOHHUKE
8). PacueT TeXHONOTMIECKUX PEKUMOB IS co3manms uzomsnuu MMC
9). PaspaboTka THIIOBEIX TEXHOJIOTHYECKUX IIPOIECCOB H3TOTOBIEHHS HOTYIPOBOIHIKOBBIX
npudopos u UMC
10). OcHOBEI HAaHOTEXHOIOTHi
3.4 TeMblI 1J19 caMOCTOATEIbHOM PaGOTHI
1). MeTone! ocaxIeHus U3 XHUIKOM (Basbl: KuaKohasHas SMUTAKCHS, STEKTPOXAMHUIECKOE
OCaKJICHHUE CIIOEB, HAHECEHUE MOHO- H MYJIBTHCIIOEB OPraHHYECKUX BEIIECTB METOIOM
Jlenrmiopa-brnomkeTT. 301b-TeNb TEXHOIOTHS.
2). TexHomnoruu HaHOIEYaTH. METOM ropsidero THCHEHHs. VICIonb30Banye IOMMMEPH3aIHH
pes3ucra.
3). IlnasmMeHHBIE IPOIECCH ONYYEHUS HAHOCTPYKTYP.
3.5 TeMBI KypcoBOTro mMpoeKTa:

3amanus Ha KypCOBOH IIPOEKT MPEIyCMATPUBAIOT Pa3pabOTKy TEXHOIOIMH HM3TOTOBJICHHS
NOTYNIPOBOAHUKOBBIX IMC ¥ TEXHONOTHH CTPYKTYp HaHOIIEKTPOHHKH. [IpeMeToM KypCOBBIX
IIPOEKTOB SIBIIFOTCS BHIOOP M O0OOCHOBaHHME METOHOB wH3roToBienuss UMC wuimm CTpYKTyp
HAHOSJICKTPOHUKH, PACUET TEXHOJIOTUYECKAX PEKUMOB, TEXHOJIOTHIECKHUX OIPENTHOCTEN U 1.

IIpuMepHBIE TeMBI Ha KypCOBO#M IIPOEKT:

1). TexHONOTHS U3TOTOBICHUS HHTETpATbHON MUKpocxeMbl DCJL.

2). Texnonorus usroropnerus MC Ha copmentenusix MOII-TpaH3ucTOpax.

3). ®oTouyBCTBUTENBHEIE IPUOOPEI C 3apsAI0BOi cBs3pio Ha MIIT UC.

4). Texnomnorus usrorosienus cxemsl UMC TTJI.

5). Texnonorus usroropnenuss KM/ YIC tuna UJIN-HE.

6). TexHOIOrHA U3TOTOBIEHHS TPAH3KCTOPA C IBYMEPHBIM JIEKTPOHHBIM Ta30M.
3.6 Tembl 1aGopaTopHBIX pador:

1). Coznanue nuddy3uOHHBIX p-N MEPEXOIOB

2). I'azodasHast smuTakcust KpeMHHS

3). MosekynapHO-Ty4YeBast SIUTAKCHsI [T CO3TAHUS TETEPOCTPYKTYD

4). 30HI0OBBIE TEXHOIOTHH
3.7 Jx3aMeHAIIOHHBIE BOMPOCHI:

1  ®usuko-xMMHYECKHE IPOIECCH OYMCTKH MOBEPXHOCTH HOLIOKEK.

2 VYenoBus ITOJTYYICHUSA MOHOKPHCTAIINIMYCCKUX IIJICHOK.
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MexaHu3M pocTa u KHHETHKA OKUCICHHS KPEMHHSL.
Du3HYeCKre OCHOBBI IIPOIIECCA TEPMIYECKOH 1 dysun.
Texnomorus suTaKCHATBHOTO HAPAIWBAHYS IICHOK 1 obopynoBaHue.

Texnonorus u3roroBnenws TUDGY3HOHHBIX ITEMEHTOB

~N O B~ W

Texnonormdeckuit mpomecc W3rOTOBICHYS ounmomsipEeix MIMC 1o  smuTakcHaibHO-
IUTAaHAPHON TEXHOJIOTHU

8  Texmomormyeckuii poOIECC U3TOTORICHMUS MJII VIC Ba koMmieMeHTapHbIX TPaH3UCTOPAX

9 TexHomorus u3roToBneHus 6Gumomnsiproi UMC 1o MIOJTMILIAHAPHON TEXHOJIOIHHI

10 BsIbop meTOna MOy YeHNUS PUCYHKA HHTErPAIBHBIX MHKDPOCXEM

11 TexHONOTMs METAILTH3AMH TIONYIPOBOXHAKOBEIX MC

12 Xumudeckoe ocaxIeHHe U3 ra3oBoil hasbl.

4 MeTozmqecxue MaTe€pHaJIbl

Hist obecniedenns mpomecca oOydeHHS ¥ pelIeHHS 3ajad OOy4YeHHS WCIIOIB3YIOTCS
CIIENYIOIIUE MaTePHAaIbL:

— MCTOMMYCCKHE Marepualbl, ONPENC/SIONINE NPOUEAYPHl OLECHHBAHUS 3HAHUH, yMEHHI,
HABBIKOB K (WJIM) OMBITA NESTCIPHOCTH, XapaKTEPH3YIOLIUX STAIlbI dbopmupoOBaHHs
KOMIIETECHIIMH, B COCTaRBe:

Meronudeckue Marepuarib:
4.1 OcHoBHas uTEpaTypa

4.1.1. Cmuprosa K.H. IIporeccsl MUKpPO- ¥ HAHOTEXHOIOTHH. YueOHOe mocobue — ToMck:
TYCVP, 2012. - 183 c. - [anmexTponHBI# pecypc] .- ampec:

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

4.1.2. HNamumuna T.U., Karageir B.A., Anumenxo E.B. Texuonorus KPEMHHEBOH
HAHOZNIEKTPOHUKHU: Y4ebHoe mocobue. — Tomck: B-Cmektp, 2011. — 263 c. - [91eKTpOHHBI

pecypc] .- anpec:

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

4.1.3. K.1.CmupHoBa. IIporeccsl MEKpO- ¥ HAaHOTEXHOIOIHU. YuebHoe nocobue — ToMek:
TYCVP, 2007. — 183 c. (51 3k3.)

4.2 lonoTHUTeIbHASA JATEPaTypa

4.2.1. Nanumuna T.U., Yncroenosa M.A.OGopymoBaHue OIS CO3NAHMS M HCCIENOBAHUS
CBOMCTB OOBEKTOB HAHOZNEKTPOHUKH : YueOHoe mocobue / ToMckuit rocymapcTBEHHBIN
YHHBEPCUTET CHUCTEM YIPABICHHUS U paguodIeKTpoHuku. — Tomck : 2010. — 100 c. : wm. -
[aneKTpoHHEIH pecypce] .- aapec:

http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
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4.2.2. Ilpouecchl MHKpO- M HAHOTEXHOJIOIMH : y4eGHOe mocobue mis Bysos / T. U.
Hanwmuna [ gp.] ; PemepanbHOe areHTCTBO IO 00pa30BaHHIO, TOMCKWU roCyIapCTBEHHBIH
YHHUBEPCUTET CUCTEM YIPABJICHHUS M paguo3eKTpoHukH. - Tomck: TYCVYP, 2005. - 316 c. : wn.
TabI1. - Bubmmorp.: c. 310-313. - ISBN 5-86889-244-5 (103 3K3.)

M

4.2.3. TW Janunmana, K.M.Cmuprosa, B.A Vimomus, A.A.Bemmraxo. ITpomeccs! MHUKDPO- H
HanoTexnonorud. — Tomck: TYCVYP, 2005. — 306 c. [smekrpoHHbIi pecype].- ampec:
http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

4.2.4. MuxposnekTponnka: Ou3HuecKkwe H TEXHOIOTHYECKHE OCHOBBI, HAIEKHOCTD:
YuebHoe mocobue mns Bysos / U. E. Edumos, U. 5. Kosbips, 10. U. I'opOyHoB. - 2-¢ u3n.,
nepepad. u xor. - M.: Beicmas mxoa, 1986. - 464 c. (52 3k3.)

4.2.5. TexHONOTHA MHKPOSIEKTPOHHBIX ycTpokicts: Crpapounuk / 3. [O. Iorpa. - M.:
Paywo u cBase, 1991. - 528 c. - ISBN 5-256-00699-1. (45 5k3.)

4.3 YuebHO-MeTOqHIECKHE TOCOGHS U IPOrPAMMHOe 0GecedeHme

4.3.1. Ilpomecchl MMKpO- M HAHOTEXHOJOTMH : y4eOHO-METONMYECKOE IMOCOBHE 0
dyMUTOPHBIM =~ IIPAKTHYECKHM  3aHATHSIM M CaMOCTOSTENBHOM paboTe Ui CTyIEHTOB
cnenuanbHocTd 210104 "MuKpoaneKTpoHHKa U TBEPAOTENbHAs 3neKTporuKa” / K. U. CmupHOBa
; DezepanbHOe areHTCTBO 1o 00pasoBanuio, TOMCKHH roCyIapCTBEHHbIH YHUBEPCUTET CUCTEM

YUpaBJI€Hus U paguosnekTponuku, Kadenpa omsmueckoit snexrponuku. - Tomck : TYCVYP,
2007. - 53 c. (47 3k3.)

4.3.2. Ilponiecchl MHKpPO- M HaHOTEXHOJOIMH : Y4eOHO-METONMYECKOE IIOCOGHE IO
BLIIIOJIHEHUIO KypPCOBOTO MPOEKTA [ CTYACHTOB crenuansHocTd 210104 "MukposnekTposrka
u TBepAoTenbHas snexrponnka” / K. M. CmupHoBa ; PenepaibHOe areHTCTBO 110 06pa30BaHHMIO,
Tomckuit TOCYNapCTBEHHbIH YHHBEPCHTET CHCTEM YIPABIEHHS ¥ PaJHO3ICKTPOHAKH, Kadenpa
dusmgeckoit anexrporuku. - Tomck : TYCVP, 2007. - 21 c. (30 5k3.)

4.3.3. Jlammmuna TH., Caxapos IO.B. TeXHONOTHS TOHKOILIEHOYHBIX MHKPOCXEM
Meronudeckue ykasaHus MO BBIIONHEHUIO 1aG0paTopHEIX paboT. — Tomck: TYCVP, 2007. — 63
c. (30 3x3)

4.3.4. MeTonBI HCCIEIOBAHYS MATEPHAIIOB U CTPYKTYD SITEKTPOHHKH 1a00paTOPHEIH
IpaKTUKyM UL CTYNCHTOB cHenuanbHOCTH 210104 "MHKpPOSIEKTpPOHHMKA W TBEPIOTEIbHAS
anexrponuka" / C. B. CmuproB ; ®DenepalbHOE AareHTCTBO MO obpazopanuto, Tomckuii
TOCYNapCTBCHHBIA ~YHHBEPCHTET CHCTEM YNpPaBICHHS M  pajuodNekTpoHuky, Kadempa
dusugeckoit anexrporuku. - Tomck : TYCVP, 2007. - 58 ¢. : (50 3x3)
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