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1. | Jexuuun 18 18 4acoB
2. | JlaGopaTopHbie pa6oThi 16 16 4acoB
3. | IlpakTHyeckue 3aHsATUS 18 18 4acoB
4. | Kypcogoii npoext/pa6ota (KPC) (aynuTopHasi) He npexycmoTpeHo 4YacoB
5. | Beero aynuToOpHBIX 3aHSTHIA (Cymma 1-4) | 52 52 4acoB
6. U3 Hux B HHTEpaKTUBHOH dopme | 12 12 4acoB
7. | CamocTosnTensHast paGora crynentos (CPC) | 56 56 4acoB
8. | Bcero (Ge3 sx3amena) (Cymma5,7) | 108 108 4acoB
9. | Camocr. pa6oTa Ha IOArOTOBKY, cAavy 3K3aMeHa 36 36 4acoB
10 O61mas TpyA0eMKOCTh (Cymma 8,9) | 144 144 4acoB
(B 3aYeTHBIX eAMHUNAX) 4 4 3ET

9K3aMeH 5 cemecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1|

JIMCT corJiacoBaHMii

Pabouas mnporpamMma cocraBieHa C yderoM TpebGoBanuii DemepalbHOr0 TroCYIapCTBEHHOIO
obpasoBaTebHOro craHmapra Beicmiero obpasopanus (PI'OC BO) mo HampaBie€HHIO MIOATOTOBKA
11.03.03 KoHCTpyupoBaHHE W TEXHOJOTHS OSIEKTPOHHBIX CPEICTB, YTBEPXKIECHHOro IIpmkasom
Muno6prayku Poccuu ot 06.03.2015 Ne 178, paccmoTpena u yTBep)KiIeHa Ha 3aceqaHuM Kadeaphl
dusnaeckoit anexTporuky « SP0» (7 & 2016 1., mpotokona NeZ 7 .

PazpaboTuuk 7«22:44»:5@, /10.C. Xunuk/
Accuctent xadpenprsr @D 1/
/ s
/ 3aB. kadenpoit ®I, npodeccop (//( sy /MLE. Tposs/
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Paboyas nmporpamMmMa coriracoBana ¢ haxyabTeToM, MpoGUIEpPyIONIel H BEITyCKArOmest
KaepaMy HAIIPaBICHUS IOATOTOBKH (CHIEMHATHEHOCTH).
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1. OEJIA 1 3AJAYA TUCITATTINHBI

Ilesibl0 OCBOCHMSA NMCUMIUIMHBI SBJIIETCS H3YYCHHE CTyIEHTAMH KOMILIEKCA TEOPETHYECKHX H
NPaKTUYECKUX 3HAHUH, MO3BOJIIOLIMX MM OPUEHTHUPOBATBCS B COBPEMEHHOM IPOHM3BOICTBE HMHTErPATBHBIX
MHKDPOCXEM.

3agaum QUCUUIUIAHEL

— c(popMHUpOBaTE O0LIee MPECTABICHIE O COBPEMEHHOM IIPOM3BOJCTBE MHTETPATBHBIX MHKPOCXEM;

— IPOICMOHCTPHPOBATE  OCHOBHBIE ~HCIIOJIB3YEMBIE OMNEpalliM, HEOOXOAWMBIE B IPOM3BOACTBE
HHTErPaIbHBIX MHUKPOCXEM;

— PacCMOTPETh MOAXOBI K PACYETy M MOJETHPOBAHMIO TEXHOJOTMIECKUX IIPOLECCOB, HCIIOIb3YEMBIX B
NPOU3BOJCTBE MHTETPAIEHBIX MUKPOCXEM.

2. MECTO JUCIIMILINHBI B CTPYKTYPE OOII

B cooteeTcTBUM ¢ OCHOBHO 06pa30BaTeNBHOM MPOrpaMMOil AUCHMILIHHA « TeXHOIOrus MPOU3BOJCTBA
MHTErpajIbHBIX MHKDOCXEM» OTHOCHUTCS K IHCIMIUIMHAM BapHaTHBHOM YacTH NPO(MECCHOHAIBHOrO LUKIA
(b1.B.O.12).

HMucuuminna 6a3supyeTcs Ha 3HAHMAX, HOJYYEHHBIX IO MaTreMaTuke, QU3UKe, XUMHUH, QU3HYECKUM
OCHOBAaM MHKPO- X HAHO3JICKTPOHMKH, MaTepuaiaM U KOMIIOHEHTaM JIEKTPOHHBIX CPECTB.

3HaHus, MOJTyYEeHHBIE NIPU OCBOCHUM NUCUMIUTUHEL, GYLYT HCIOIB30BAHEI IpY U3Y4YEHUH AUCLIUIUIHH:
«TexXHONOrus TpPOM3BOACTBA OJIEKTPOHHBIX CPENCTBY, «IIpOEKTHPOBAHHE MHTErPAIGHBIX MMKPOCXEM U
MHUKPOIIPOLIECCOPOBY», «MONENMPOBaHHE TEXHOJOTHMYECKMX IPOLECCOB U npubopoB B MHKpPO- H
HAHOJJIEKTPOHHUKE.

3. TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS JUCIMITIINHBI
3.1. Usy9enne QHCOANIMHBI HAOpPaBIeHO HA ¢opmupoBanme y GakadaBpoOB CJIEXYIOIAX
npogeccuonansnsix (IIK) komneTeHmmii:
— CIOCOOHOCTBIO ~ MOZENHPOBATh OOBEKTHI M HpPOLECCHL, WCIIOJIB3Ysl  CTaHNApPTHBIE I1aKETEI
aBTOMaTmeOBaHHoro IIPOEKTUPOBaHus U uccnenosanus (ITK-1);
— TOTOBHOCTBIO TIPOBOAUTE IKCIEPHMEHTBI IO 3a[JaHHOH METOIMKE, aHAM3UPOBATh pPE3yJIBTAThL,
COCTaBIATH 0630pkl, 0T4eThI (ITK-3).

3.2. B pesyapTaTe H3y4eHns JHCHAIIAHLI O0axanaBp J0JKeH:

3HATH:

— OU3UKO-XMMUYECKHE OCHOBBI TEXHOJOTMYECKUX IIPOLIECCOB, HKCIOJIE3YEMBIX IIPH IPOU3BOACTBE
MHTCIDAIbHBIX ~ MHKPOCXEM, OCHOBHBIE TCXHOJOTHYECKHE METOIBl ¥ [PHEMBI, HX CPABHHUTENHHBIE
XapaKTCPUCTUKH; CBA3 [1ApAMETPOB TEXHONOTUIECKHX PEKUMOB C BBIXOAHBIME NapameTpamu UMC;

— MCTOJBI pactieTa M MOACIHMPOBAHUSA TEXHOJOTUYECKHX MPOLECCOB, UCIONB3YEMBIX B IIPOU3BOLCTBE
UHTErpaNbHBIX MUKPOCXEM;

YMeETh:

— BBIOMpATh ONTHMANBHBIE TEXHOJIOTMYECKHE MPOLECCH], HX MIOCJICIOBATENBHOCTA U KOHTPOJIEHO-
M3MEPUTE/IBHbIE ONIEPAIIMH, HEOOXONUMBIE IS IPOM3BOACTBA HHTETPAILHBIX MHKPOCXEM;

— IIPOM3BOJMTE YHCIICHHBIC pPAacYeTHl M MOIEIUPOBAHHE OA30BEIX TEXHOIOTHUIESCKHX OIeparuii,
HEOOXOMMBIX /ISl IPOM3BOACTBA MHTEr PAIBHBIX MHKDPOCXEM;

— QHAJIM3UPOBATE PE3YJILTATHI IPOU3BOAUMEIX PACUETOR;

BJAJeTh:

— HaBBIKAMH  peajii3allid COBPEMEHHBIX CIIOCOOOB HAHECEHWS, yIaICHHU W MOIUGHUIHPOBAHMS
MATCPHaNIOB MPY  CO3NAHWM OSJIEMEHTHOW 0a3bl MUKPOCHCTEM; HABBIKAMH pabOTHl Ha o6opynoBaHuH,
HCIIOJIB3YyEMOM B IPOU3BOJICTBE MHTETPATBHBIX MUKPOCXEM;

— METONaMH  MOJCIMPOBAaHMA M pacyeTa IapaMeTpoOB 0a30BBIX TEXHONOTHYECKHX oIeparuii,
HEOOXOIUMBIX JUIS POM3BOACTBA MHTErPAIBHBIX MHKpOCXEM.
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4. OFBEM JUCIHUIIJIMHBI 1 BUABI YYEEHOI PABOTBI

3a4CTHBIX COHUHMII.

Obmmas TPYOAOEMKOCTh NUCIUIIMHBI COCTABJISACT

4

CemecTpnl
Bupn y4ye6Hoii padoThI Bcero yacos 5
AynuTopHbIe 3aHATHUS (BCEro) 52 52
B ToMm gmcre: -
Jlexiu 18 18
JIaboparopHsie paboThI 16 16
IlpakTHyeckue 3aHATHS 18 18
CamocTosiTe1bHasi pa6oTa (Bcero) 56 56
B Tom guce: =
ITpopaboTKa JeKIMOHHOr0 MaTepuania 4 4
IToaroToBka K 1a60paTOpHEIM paboTam 16 16
BrInosHeHNE MpakTHYeCKMX 3a0aHui 9 9
BrimonHeHUe U 32101 Ta HHIANBUILYANLHEIX 3a1aHHi 23 23
n3-1, U3-2
IToaroToBka K KOHTpOJBHEIM padotam KP-1, KP-2 4 4
IToaroroBka K 3K3aMeHy 36 36
OO0mas TpyZ0EMKOCTE, 9ac 144 144
3avetHble Emnaunesr TpymoeMKkocTH 4 4
S. COAEP) KAHUE TUCITUITIJINHBI
5.1. Pazmennl AUCHHILINHE U BUABI 3aHATHIA
%] Q =]
= &
E = é - lg < g
Ne g § = &l 85 = ®opmupyembie
/' HaumeHoBaHMe pasnena AMCUUIUTHHBI g E = = T e KOMIIETeHIIUH
ﬂn S | 55| & 85| 8 (OK, IIK, IICK)
=N <
= |5 |3
1. | BBemeHwue, eny U 3a0a9H QUCIUILTAHBI 1 - - 1 IK-1, ITK-3
2. | Crpyxtypa snemenToB. BEi6op MaTepuana moaioxex 1 - 4 7 IK-1, ITK-3
3. JlernpoBanye IOMYNPOBOAHMKOB IIPH M3TOTOBIEHUN 4 4 4 15 27 TIK-1, [TK-3
onementoB UMC
4. | DOnurakcus 1 - - 5 6 TIK-1, TTK-3
5 I{[I;Zéexmmecxne IUIEHKA B IOJYIPOBOIHUKOBEIX 1 ’ ) 5 3 TIK-1, TIK-3
6. | Merammsaiyis NOMynpoBOTHAKOBEIX IMC 1 - - 5 6 ITK-1, ITK-3
7. | Tlomyuenue Tomosoruyeckoro pucyska IMC 2 2 4 10 18 IK-1, ITIK-3
THroBBIE TEXHONOTHYIECKHE TPOLECCH H3TOTOBIEHHS
8. Gunonsprsx 1 M FIMC 2 2 - 15 19 ITK-1, ITK-3
9. IInénounsie UMC. MeTORB OCAXIEHHS UICHOK B 5 4 4 15 25 TIK-1, [IK-3
BaKkyyMe
10. | DnemeHTH! TOHKOIITEHOIHEIX MMC 1 - 4 5 10 IIK-1, ITK-3
TexHomoOrHYecKue IIPOIIECCHI H3TOTOBIICHUS
L. TOHKOILIEHOYHEIX UMC 1 2 ) 12 15 TIK-1, IIK-3
12. | Cbopxka i repmeruzanusi UIMC 1 - - 1 2 TIK-1, ITK-3
5.2. ConeprkaHue pasieoB JUCHUILIHHbI (10 NeKIusaM)
Ne HaumenoBanne ClHepANE PRiTes: szlcmeM 2OPM"pgeM“e
i KOCTh OMIIETeHUUH
" pashenos (uac) | (OK,TIK, TICK)
1. Hemu wm 3amaum kypca. TpeGoBamms k 00beMy 3HAHMI IO
Boenenne, neyp | SACIHILIHEHE. Knaccupuxanys wMHTErpaNbHBIX MEKpOCXeM:
NOJIyIPOBOJHUKOBEIE Ha OMIOIIPHEIX 1 MIIT — TpaH3HUCTOpax,
3a1a4u 1 IK-1, IIK-3
i — TOHKOIICHOYHbIE ¥ rubpunusie UMC. Crenens wHTerpammu 5
UMC. AxTuBHEIE W mnaccuBHEIE 31eMenTs! MMC. Crmcok
PEKOMEHIYEMOMH JIHTEPATYPEL
2. | Crpyktypa CIpykTypa 3meMEHTOB mMOMyHpOBOIHMKOBEIX MMC. Bribop 1 TK-1. TIK-3
3JIeMeHTOB. BeiGop | marepuana IIOJIJIOKEK MC. Mexanndeckas, e T
4
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(opeapIIymuMu) 1 06ecneIHBaeMBIMH IO CJIEXYIOIMMH) THCHHNIHHAMHA

Marepuana MeXaHOXMMMYeCKasd M (usudeckasd o0paboTKa MOMIOXKEK.
HOIJIOKEK XuMpdeckas, JNEKTpOXUMUYeckas U  HOHHO-IUIa3MEHHas
OYHCTKa Iou10xKeK. KOHTpOJIb CTENIEHH YHCTOTHL
3. | JlerupoBanue Du3pYeCKUEe OCHOBHI IIPOIECCOB TepMHYecKod mubdy3um.
nowynpoBogHukoB | Texmomormsi mubdysmm u  obGopynmoBanue. KoHTpoib
NP M3TOTOBJIEHHM | IAPAMETPOB JIETHPOBAHHBIX CII0EB. PacueT pexxumMoB nuddy3um
snemeHnToB UMC u guddysuoHHEIXx mpodmedl nerwpoBaHusi. I[lapamerpsl, 4 IIK-1, TIK-3
BIMIONIME Ha BOCIPOHM3BOAMMOCTH pe3ylbTaToB. Dusmka
IpoIecca HOHHOTO JIETHPOBaHus Panuanmonnsie nedexThl 1 ux
OTKUI. JIOCTOMHCTBA M HEJIOCTATKH HOHHOTO JIETMPOBAHM.
4. | Dnurakcusa MexanusM osmUTakcHU. [a3o(a3sHas SIUTAKCHs KPEeMHMS.
ABTONErMpOBaHUE npu SIMUTaKCHH. TexHonorus
SIMTAKCHAILHOIO HapallMBaHWA IUIEHOK H 000pyIOBaHIE. 1 IIK-1. TIK-3
Kontpons IapaMeTpoB 3MMTaKCHAITBHBIX ILICHOK. ’
MornekyaapHo-TydeBas  ONHUTAKCHS. YCIOBHMA — IIOJTyYeHHA
MOHOKPHCTaJUIMYECKHX IUIEHOK.
5. | Huonextpuaeckue | TepMudeckoe OKHCICHHE KpeMHHA. MeXaHH3M pocTa M
IUIEHKH B | KHHETUKA OKHMCIICHHA. MeTonpl OKHCICHHMSI U 00OpYHOBaHHUE. 1 TK-1. TIK-3
noMynpoBogHUKOB | IlomydeHue MUIIEKTPHKOB METOIOM XUMHAYECKOTO OCAKICHHS. ’
p1x UMC
6. | Metammsamms Bri6op MaTepuaja  MeTaJUTH3aIlHH " TEXHOJIOTUS
NONyIPOBOAHUKOB | MeTAJUIM3aluk.  AHANM3  OTKa30oB 10  METAUIM3ALUML. 1 ITK-1. TIK-3
p1x UMC M=HoroyposneBas Metammaiysi. TeXHONOTHS —TNOTYYEHHS ’
KOHTaKTOB.
7. | Iomy4yeHue Knaccupuxanus nponeccos autorpadun. PH3HKO-XAMUYECKHE
TOIOJIOTHIECKOT0 OCHOBBI nporecca doTonurorpadum. DOTOPE3UCTEL.
pucyska UMC ®oTomabIoHk. TexHONOrIMYeCKIEe onepanuu 2 IIK-1, ITK-3
doromrorpadguu. MeTogsl M TEXHOJOTHA (OPMHPOBAHKA
PHCYHKA HHTEIPATBHBIX MHKPOCXEM
8. | Tunossie Krnaccupukanys TEXHOJIOTHMYECKUX IPOLECCOB H3TOTOBJIEHHUS
TEXHOJIOTHIECKUE UMC. TexHonorus usroropieHuss Oumomspesix WMC.
IIPOIIECCHI Texnonorusa mrorosierus M UMC.
M3TOTOBJICHUS 2 TH-L, T2
OUIIONAPHEBIX u
MIIT UMC
9. | Ilnenoureie HMIMC. | IMommoxku migHogrsx IMC. MeTomsl 0CaX/IeHNS [ICHOTHEIX
Mertomsr CIIOEB — TEPMHYECKOE HCHapeHHe B BaKyyMe M MOHHO- 5 IK-1. [IK-3
OCaXICHUI IUICHOK | MIa3MEHHOe pacmeuieHue. Pusuka mpomeccoB. Pacuer ’
B BaKyyme [IapaMeTPOB OCAXKICHM.
10. | DnemeHnTsI ITonnoxku. TOHKONNEHOYHBIE pE3UCTOPHI, KOHAEHCATOPHI,
TOHKOILUIEHOYHBIX UHIYKTHBHOCTA. BriGop matepuanos. IlpoBomHuMkKH u 1 IK-1, IIK-3
HMC KOHTAKTHBIE ILIOIIAIKH.
11. | TexHomormueckue DopmupoBanue TOHKOIUICHOYHBIX MMC ¢ mprMeHeHHeM
TIPOIIECCHI IPSIMBIX M OOPaTHBIX KOHTAKTHBIX MAcOK.
H3TOTOBJICHUS 1 IIK-1, TIK-3
TOHKOILUIEHOYHBIX
HMC
12. | Cbopka U | Buner xoHTakToB. IIpHCOENHHEHNE BEIBOIOB. Caapka, maiika.
repMEeTH3aLusI Kopmycuposanue MC. INepcnexTuBsr pasBUTHA 1 IK-1, ITK-3
HMC MHUKPOJJIEKTPOHHKH.
5.3. Pa3IIeJII>I AUCOUIUIMHBI | Memncunnﬂnﬂapnme CBSA3H C OﬁeCHC'II/IBaIOIlII/IMI/I
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e | Homenossmme obecnemmaommx | L EREIR I Anciennes 13 16281, 114 Koropi
o (npensinymux) H ofecneYHBaeMbIX p y - PEABIAYIINX) H
O ——— 00ecneYHBaeMbIX (IOCJIENYHIIAX) AUCHUIIHH
1|2|3|4|5|6|7|8|9|10|11|12
HpezlmeCTByxoume AUCHHUIIIHHBI
1. | marematika + + + + + + & + + |+ | +
2. | dusmka + + + + |+ + ]+ +]T+]+
3. | xumus + + + + + + + + + + | +
4. | DusudecKHe OCHOBE MHKPO- 1 + + + + + + + + + + |+ | +
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HaHOBJIEKTPOHUKH
5 Marepraiisl ¥ KOMIIOHEHTHI JIEKTPOHHBIX + + + + 4 k] 3 n + |+ |+
" | cpencTs
Hocneaywomue THCHUILTHHBI
1 TexHOI0TUs NPOU3BOACTBA ITEKTPOHHBIX i n 4 n " + B + + |+ | +
CpencTB
2 ITpoexTrpoBaHNE HHTErPATBHBIX " " " " " + 4 4 + |+ | +
MHKDPOCXEM ¥ MHKPOIIPOIIECCOPOB
MopenrpoBaHre TEXHOJIOTTIECKUX
3 | OpoueccoB M MPHOOPOB B MUKPO- U + + + + + + RO + |
HaHO3JIEKTPOHHKE
5.4. CooTBeTcTBHE KOMIETeHIM, (POPMHUPYEMBIX NPH H3yYeHHH JHCIMILIAHBI, H BHIOB
3aHATHH
Bupael 3aHsTHi
Hepeyens . ®opMbI KOHTPOJIS
KOMIETEeHLHH JI 113 Jlab | CPC
Onpoc Ha JeKIuIX. 3alyTa HHIMBALYAILHOTO 3a1adKs. 3amuTa
IK-1 + + + OTYETOB IO NPAKTUYECKUM 3aHATHAM. 3aIIUTa OTIETOB 110
nabopaTopHsIM 3aHATHsIM. KoHTposHas paboTa.
Onpoc Ha neKuax. 3amyTa HHIMBHULYATLHOIO 3a1a M. 3amuTa
TIK-3 + + + OTYETOB IO NPAKTHYECKHUM 3aHATUAM. 3aIIUTa OTIETOB II0
J1a00paTopHBIM 3aHATIIM. KoHTpOonsHas paGora.
6. METObI 1 ®OPMBI OPT AHU3 AL OB YUYEHU ST
TexH0/IOTHE HHTEPAKTHBHOI'0 00y4YeHHsI IPH PasHBIX GopMax 3aHATHIl B 9acax
aKTHYECKHe JlaGopaTopHsie
Dopyo Jlexkumnm (4ac) Iy gl Beera
MeTtoabl 3aHATHSA (Yac) pab6oThl (yac)
Paboma 8 komanode 4 4
Onpoc Ha nexyusix 4 4
Hcenedosamensckuii memod 4 4
HT0ro HHTepaKkTUBHBIX 3aHATHIA 4 4 4 12
7. JABOPATOPHBIU TIPAKTUKYM
Ne pasnpena Tpyno-
M I[ﬂC[I).lHl[IlJIHH TemaTuka 1a60paTOpPHBIX padoT eMEI)()(’)l((:TL Kommpreni
/n PATOPHLIX P OK, MK, TICK
bI (4ac.)
1 3 Texuonorus momygeHus 1udGpy3HOHHBIX p-7 IEPEXONOB 4 IK-1, ITIK-3
2. 7 Texnonoruaeckuit npouecc poronurorpaduu 4 TIK-1, TIK-3
3. 9 OcaxeHne pe3rCTUBHELIX U IPOBOMAMINX IUIEHOK 4 IIK-1, ITK-3
4 9-10 MV3roTOBJIEHNE M HCCIIENO0BAHNE TOHKOIUIEHOYHEIX KOHJIEHCATOPOB 4 I1K-1, TTK-3
8. IIPAKTUYECKME 3AHSITUSI (CEMHUHAPBI)
Ne paspena Tpyno-
o lIHCII)lHIIIIJ]PlH TemaTnka npaKTUYeCKHX 3aHATHIA eMl:l)(}(I)HCTL P .
n/n OK, IIK, IICK
bl (gac.)
1 2 Homwnoxku nomynposoxsukossix UMC. MapkupoBka u napameTpsl 5 ITK-1. TIK-3
OJUTOXKEK. CTPYKTYPHI 3JIEMEHTOB. ’
Pacuer pe i
5 3 PEXUMOB /:[I/I(bd)y%m/l _ M MOJeIMpoBaHue npogrieit 5 MK-1. [TK-3
JIETUPOBAHUS DY IBYXCTAAUMHON nuhdy3uu ’
o =
3 3 Pacuer pexmumos nnq)(by'svpm _ H  MOJEIMpoBanMe Npoduiel 5 ITK-1. TIK-3
JIETUPOBAHUA IPY OAHOCTANMIHOMN muddy3um ’
4 5 Pacder pexxuMoB oxuciIeHws 2 IIK-1, ITK-3
5 3 Paspabotka u MomenMpoBaHHE THIIOBBIX  TEXHOIOIMIECKHX 5 TK-1. TIK-3
TPOLECCOB U3TOTOBJIEHIA HOJIYNPOBOTHUKOBEIX pHGOpoB i IMC oo
6 7 TexHonorus nosydeHns pucyHka HHTErPAIbHBIX MHKPOCXEM 2 IIK-1, ITIK-3
Pacuer pex
7 9 PEXMUMOB HAaNBUICHUS IUIEHOK METOIOM TEPMHYECKOro 5 TK-1. TIK-3
UCIApeHNs B BAKyyMe ’
8 9 Pacder pexuMOB HAIbLIEHNS IEHOK METOOM HOHHO-ILIA3MEHHOIO 2 IIK-1, [IK-3
6
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pacIbUIEHNS B BaKyyMe
9 10-12 PazpaboTka TEXHOJIOTMIECKOTO MapupyTa H3TOTOBIICHUA 5 [IK-1, [TK-3
) TOHKOIUIEHOUHbIX UMC
9. CAMOCTOSITEJIbHAS PABOTA
T -
Ne Ne paspesa TemaTHka caMOCTOSITeIbHOM paGoThI pyno Komnerenuuu Kontpoas
€MKOCTh
n/m | JHCHUNUIMHBI (Oemanuzayus) T OK, IIK, IICK | BbpImoJHEHHSI paGOThI
1. 2-12 ITpopaboTka JIEKIMOHHOTO MaTepHaia 4 TIK-3 Omnpoc Ha JeKIIX
OT4eTs! 1O
5 2-12 ITpopaboTka JIEKIIHOHHOTO MaTepHalia pu 9 TIK-1, TIK-3 e
MOJATOTOBKE K IMPAKTUIECKUM 3aHATHAM paboran
5 TIpopaboTka JEKIMOHHOr0 MaTepyana Ipu ITK-1. TIK-3 PezynpTaTs!
> 2-12 IIOJrOTOBKE K KOHTPOJIBHBIM paboTaM 4 i KOHTPOJIbHBIX paboT
OT4eTs o
4. 3,7,9-10 IMoxroroska k 1ab0paTopHEIM paboTam 16 TIK-1, IIK-3 J1a60paTOpHBEIM
paboram
3amura
4 2-12 B"momfelff;el e bl B TIK-1, TIK-3 MHIIMBH Ty aTbHEIX
SRR 8032, M2 3a s
5 2-12 IloproroBka u ciaga sK3aMeHa 36 TIK-1, TIK-3 OrneHka 3a sK3aMed

TemaTaKka HEIABAAYANLHEBIX 32 {aHAN:

Tema mHnusunyansroro sananus Ne 1: Texnonozus useomosnenus gppazmenma nonynpogoonuxosou UMC. Pacuem

DeAHCUMO8 U NPOPUNA PACHPedeneHUs NPUMECH.

BapuanTs! ipuBenens! B yae6HO-MeTOqMdECKOM nocobmH (1m.12.3.1).

Tema wnnuBumyamsHOro 3amamus Ne 2: Texwonmozus uszomoenenus @pazmenma nnenounou HMMC. Pacuem

PEHCUMOB NONYHUEHUSA NIIEHOK.

BapuanTe! npuBeeHE! B y4e6HO-METOINIECKOM MOCOGHH (m.12.3.2).

TemaTuka KOHTPOILHBIX padoT:

Tema xontponsHOM paGoter Ne 1: Texwonozus uszomoenenus nonynpogodnuxoeeix HMC (Pazmensr 2-8 pabouei
TIPOTpaMMbl). BapraHTel KOHTPOIBHOIM PaGOTE IPHUBENEHH! B yIeOGHO-METOMMEECKOM IOCOGHH (.12.3.1).

Tema xonTponbHOW paGoter Ne 2: Texwonoeus useomoenenus nnenounsix HMC (Paspemsr 9-12 paGoueit
TIpOrpaMMBl). BapuaHTel KOHTPOIBHOM PaGOTE! IPUBENEHE! B y4eGHO-METOMMIECKOM [IOCOGHH (1.12.3.2).

V4e6HO-METOIMIEeCKHEe [TOCOOKS CONEpKaT BapHAHTHI 3aMAHHH IS KOHTPOJIBHBIX PaboT M HHAWBUIYaIbHBIX
3anaHui. JlIs CaMOCTOATENBHONO M3y IEHHs PEKOMEHIYETCS CIIUCOK JIATEPATYPHI ¥ IPUBOLIATCS CIIPABOYHEIE MATEPHAIIBL.

10. IIPMMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

(e npexycMOTpEHO)

11. PEUTUHI'OBASI CHCTEMA A1 OHEHKH YCIIEBAEMOCTH CTYJIEHTOB

Ta6auna 11.1. BanusHble ONEHKH IS 3JeMEHTOB KOHTPOJIS

MakcumMaJbHbIi 13 (P ——— MakcuMasbHbIH
3;HeMeHTLI 6ann Ha 1-yr0o KT 6a11 32 mepuox 0aJut 32 mepuox Bcero 3a
Y4eOHOli NesiTebHOCTH ¢ Ha4Yaja wesny 1KT u 2KT mexay 2KT u na CceMecTp
ceMecTpa KOHeI ceMecTpa
Ormpock! Ha NekIuIxX 2 2 2 6
Brmnonsenue u 3amura
UHIUBUIYaNbHBIX 3a0aHUil > a ‘ 15
KonTposbHbie paboTs! 7 7 14
3amura 1a60paTOpHEIX paboT 7 7 14
OT4eTH! 0 IpaKTHYIECKUM 3aHATHAM 5 5 5 15
KoMnoneHT cBoeBpeMenHOCTH 2 2 2 6
HToro makcumym 3a nepuoa: 22 19 29 70
Caayva 3x3amena (MakcHMyMm) 30
Hapacraromum nrorom 22 41 70 100
7
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Tab6umna 11.2. Ilepecuer 6aJ5I10B B OIEHKH 32 KOHTPOJIbHbIE TOYKH

Banabl Ha JaTy KOHTPOJIbHOI TOYKH Ouenka
290 % ot MakcuMansHOH cyMMBl 6ajutoB Ha maty KT 5
Ot 70% 1o 89% oT MakcuMaJIbHOM CyMMEI GasuioB Ha naty KT 4
Ot 60% 10 69% 0T MakCHMAaNBHOM CyMMEI 6aiutoB Ha naty KT 3
<60 % oT MakcUMaINIbHO CyMMBI 6aJu10B Ha gaty KT 2

Ta6auua 11.3. Ilepecger cyMMbI 6JUI0B B TPAJHUIHOHHYIO H MEKIYHAPOTHYIO OLIEHKY

Onenka (I'OC)

Hroropasi cymma 6ajIjI0B, YYHTHIBAET YCHELIHO
CIaHHBbIN 3K3aMeH

Ouenka (ECTS)

(He 3a4TeHO)

5 (oTnu4HO) (3a4TEHO) 90 — 100 A (oTIIaHO)
4 8589 B (oueHs xopomio)
(zopome) 75 -84 C (xopomo)
(3aureHo) 70—74
D (YZOBIETBOPUTENHHO)

3 (YOOBIETBOPUTEILHO) 65 -69

(3auteno) 60 — 64 E (mocpencTBeHHO)

% {REYIORNTHeIEIEHD Huxe 60 6anmos F (HeyOBNETBOPHUTEILHO)

Bonpoce! a7151 HOATOTOBKH K 3K3aMeHY:
TexHonorusa usrotoenenust Auddy3MOHHBIX HIEMEHTOR

1.
2.

W

S PR

Texnonoruyeckuii nporecc u3roToBneHus Gunonapasx UMC mo SMUTaKCHAJIBHO-TUIaHAPHOM
TEXHOJIOTHH

Texnonoruyeckuii npouecc usrorosnesus MJIII UC ua KOMILTIEMEHTapHBIX TPaH3UCTOPAX
Texromnorus nsrotornenus Gunomnsproit UMC 1o moNMILIaHapHOH TeXHOIOTHI

BEI60p METO/A MOy YeH S PUCYHKA HHTET PATHHBIX MHKPOCXEM
Texnonorusa MeTamM3amu moIyIpoBOAHUKOBEIX IMC
TexHonoruueckuii mporece U3roTOBIEHHS PE3UCTHBHOMN MaTpULBI
ITomy4yenue mIEHOK METOIOM TEPMUYECKOTO UCTIAPEHHS
TexHonorugeckuit npouecc usroropnaesns RC-cxeMsl
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12. YAEBHO-METOAUYECKOE N HH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITINHBI

12.1 OcHoBHas JAHTEpaTypa

12.1.1. Texnonorus KpeMHHEBOM HAHOIIEKTPOHHKY: yueOHoe mocobue / T.W. anumuna, B.A. Karazeii,
E.B. Anuuenko. — 2-¢ u3n. — Tomck: TOMCK. roC. yH-T CHCTEM YIIP. ¥ PafHO3IeKTpoHHKH, 2015. — 319 c. —
ISBN 978-5-86889-713-9 (30 5k3.)

12.1.2. TexHoNOrMs TOHKOIUIEHOYHBIX MHKpOCXeM: yuebHoe mocobue / T. W. JlanwmmHa. - ToMck:
TYCVYP, 2012. - 151 c. [anexTpoHHBIH pecypc].- agpec:
http://miel.tusur.rw/index.php?option=com_content&%E2%88%93view=article&id=231

12.1.3. IIpoueccel MUKPO- M HaHOTEXHOJOTHM: y4eOHOoe mocobue / K.M.CmuproBa. — Tomck: TYCYP,
2012. - 183 ¢, [anexTpoHHbIi pecypc].- agpec:
http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

12.2 JTonosBHTEIBHAS JIHTEPATYPA

12.2.1. MuxposnexTpoHuka: PU3HYECKUe U TEXHONOTHYECKHUE OCHOBBI, HANEKHOCTE: Y4eOHOe Mocobue
ams By3oB / U. E. Edpumos, H. . Kossips, IO. U. Top6yHOB. - 2-¢ u3., nepepab. u o1 - M.: Beicas mkona,
1986. - 464 c. (54 7k3.)

12.2.2. TexHonorus MHKPO3JIEKTPOHHBIX ycTpolicTs: Crpapounuk / 3. TO. I'otpa. - M.: Pamuo u cBsss,
1991. - 528 c. - ISBN 5-256-00699-1. (45 5k3.)

12.2.3. Tlpouecckl MUKPO- ¥ HAHOTEXHOIOTHH: YueGHoe mocobue / K.M.CmupHOBa. — Tomck: TYCVP,
2007.-180 c. (51 2k3.)

12.2.4. Texuomorus CBUC : Yyebuoe mocobue / T. U. HManwnuna, B. A. Karageit. - Tomck : TYCVP,
2007. - 287 c. (51 3k3.)

12.3 Y4e0Ho0-MeTONHYeCKAE NOCOOHS B POrpaMMHOe ofecedeHne

12.3.1. Ilpouieccbl MHKpPO- M HAHOTEXHONOTHH : y4eOHO-METOAUYECKOE IOCOOHe 10 ay IUTOPHBIM
HPaKTHYCCKUM ~ 3aHATHAM M CaMOCTOSTENbHOM paboTe [Uid CTyHeHTOB crenmansHocTd 210104
"MHKpPOSJIEKTPOHMKA M TBEpAOTeNbHAs dTekTponuka" / K. U. CmupnoBa ; denepanibHOE areHTCTBO MO
obpasoBanuto, TOMCKHI FOCY IaPCTBEHHEBIH YHHBEPCUTET CHCTEM YTIpaBJICHUs ¥ paauosnekTporuky, Kadbenpa
dusnaeckol snexkTporuky. - Tomck : TYCVP, 2007. - 53 c. (47 3x3.)

12.3.2. TexHOOTHs TOHKOIUIEHOYHBIX MHKPOCXEM : Y4eGHO-METONMYECKOe IOCOGHe MO ay TUTOPHBIM
IpaKTHICCKMM  3aHATUAM M CaMOCTOATENbHOH paboTe [Uid CTyHeHTOB cremmanbHocTH 210104
"MWKpPO3IEKTPOHHKA U TBEPAOTEIbHAS anekrponuka” / T. Y. Manununa, U. A. Yucroenosa ; denepaibHOE
areHTCTBO Mo  00pasoBaHmio, TOMCKHH IOCYJapCTBEHHBI YHHBEPCHUTET CHCTEM YNpaBieHHI U
pamuosnekTponukH. - Tomck : TYCVYP, 2007. - 73 c. (50 k3.)

12.3.3. Hanununa T.H., Yucrtoemosa H.A. TexXHOMOrus TOHKOILICHOYHBIX MHKpOcXeM. YuyeOHOo-
METOAMYECKOE IOCOOHE MO ayTUTOPHBIM MPAKTHUECKIM 3aHSTHUAM M CAMOCTOSTEIEHOMN paboTe AJst CTYAEHTOB
crenuanbHoCcTH 210104 «MUKpOS/IEKTPOHMKA U TBEPAOTEbHAS snexkrponuka». Tomck: TYCVP, 2007 . —
[amexTponHsIit pecype] .- agpec:

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

12.3.4. Nanwmaa T.W., Caxapor O.B. Texmomorus TOHKOIUIEHOYHBIX MHKpPOCXeM : MeToaudeckue

YKa3aHH4 10 BEINIOJIHEHHIO JTab0paTopHbIX paGoT. — Tomck: TYCYP, 2007. — 63 c. (30 3k3)

13. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JAACHUAITIITAHBI

Jlns  peanuzaumu  mporpaMMBl  y4eGHOH  MCIAILIMHEL TpeOyeTCs  ayIWTOpHA, OCHANICHHAS
MyJIETUMEUAHBIM IIPOEKTOPOM.

JIabopaTopHsie paGoTEl MPOBOASTCS B CIeIHATM3MPOBAaHHOM Taboparopun kadenprl du3ndeckoit
SJIEKTPOHMKH, OCHALEHHOH BaKyYMHBIM TEXHONOIHYECKHM 060Dy LOBAHUEM.
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1. BBEJAEHHUE

®onp oueHouHBIX cpencts (POC) sBiseTcs MPUIOKEHHEM K pabodell mporpamMme y4eOHON NUCLIATLIMHBL
«TeXHONOrus MPOM3BOACTBA HMHTETPATBHBIX MHKPOCXEM» M NPEACTAaBIAET COOOH COBOKYNHOCTH KOHTPOJIBHO-
U3MEPUTENILHBIX MaTepHaioB (TUIIOBBIE 3aqa4d (3aJaHus), KOHTPOJBHBIE PabOTHI, TECTHI M JApP.) M METOAOB HX
HCIIOJIb30BaHMS, MPeIHa3HAYEHHBIX IS U3MEPEHHS YPOBHS AOCTIDKCHUS CTYIEHTOM YCTAHOBIIEHHEIX PE3YJIBTaTOB
0o0yueHus.

®OC no y4yebHOI AucHMILIHHE « TEXHOIOTHS MPOXU3BOICTBA UHTETPAIBHBIX MUKPOCXEM)» UCIIONB3YeTCs NIPU
MPOBEIEHHH TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTallii CTYICHTOB.

[lepeueHs 3aKpeIUIEHHBIX 3a AUCUUIUIHHON «TeXHONOTHS TPOM3BOACTBA HMHTETPAIBHBIX MHKPOCXEM)
KOMITETEHI[HI MpuBeneH B Tabnuue 1.

Tabnuua 1 — IlepedeHp 3aKpeIUICHHBIX 3a JUCIHILIMHONA KOMIIETEHII

Kon DopMyTHPOBKA KOMIETEHIHH Jrtanbl popMHpPOBaHHSI KOMIIETEHIMHI
3Hamb  (U3AKO-XUMHUYECKHE OCHOBBI TEXHOJIOTHYECKUX
IPOLIECCOB, HCIIONIB3YEMBIX npH IIPOU3BOACTBE
HMHTETPaAJIbHBIX MUKPOCXEM
3HamMb METOMBI pacuera %4 MOJEIUPOBAHUS
TEXHOJOTUYECKUX IIPOLIECCOB, HCTIONB3YEMBIX B

CIIOCOOHOCTBIO MOIETHPOBaTh OOBEKTHl ¥
IPOLIECCE], HCIONB3ys CTAHAAPTHBIE MaKETHI
aBTOMAaTH3UPOBAHHOTO  IPOEKTHUPOBAaHWUSA M
HCCIIETOBaHUA

IPOU3BOJCTBE UHTETPAJIBHBIX MUKPOCXEM
Yymemb TIPOU3BOAUTH YHCICHHbBIE PACUETHl ¥ MOEIUPOBaHNE
0a30BBIX TEXHOJNOTHIECKUX OMepalyif, HEOOXONUMBIX Ui
MPOX3BOJCTBA HHTETPAJIBHBIX MHKPOCXEM
yMemv  aHAIM3UPOBATh  PE3YIBTATEI
pacdeToB

61ademb METONAMY MOJAEIUPOBAHM M PacdeTa IHapaMeTpoB
0a30BBIX TEXHOJIOTMYECKUX OIepalyii, HeOOXOAUMBIX IJIst
[IPOM3BOJICTBA UHTETPAJIbHBIX MHKPOCXEM

3HGQMb OCHOBHBIE TEXHOJOTMYIECKHE METOABl U MPUEMBI, X
CPaBHUTEINIbHBIE XapaKTEPUCTHUKH

3Hamb CBA3b IApaMETPOB TEXHOJIOTMYECKUX PEXKHUMOB C
BBIXOHBIMHK IapameTpamu UMC

ymems  BBIOMpaTh  ONTHUMAJIbHBIE  TEXHOJIOTMYECKHE
NPOLECCE], MX IOCIENOBaTeNbHOCTH M  KOHTPOJBHO-
U3MEpUTENILHEIE oIepauyy, HE00X0IMbIe UL
MIPOM3BOICTBA HHTETPAILHBIX MHKPOCXEM

énademsv HABBIKAMHU DPEANM3alM COBPEMEHHEIX CIIOCOGOB
HAHECCHHs, yNaleHHs M MOIU(UIMPOBAHWI MAaTepPHAJOB
IIpY CO3IaHMH NIEMEHTHOH 6235 MEKPOCHCTEM

énademy  HaBRIKAMH  paboThl Ha  00OpYIOBaHHY,
HCIOJIb3yEMOM B IPOM3BOACTBE MHTETPANBHBIX MUKPOCXEM

IK-1

MMPOU3BOAUMBIX

TOTOBHOCTBIO IPOBOOUTE 3SKCOCPHMEHTHI IIO
3aJaHHOM METOOMKE, AHAIU3UPOBATh
PE3YIbTaThl, COCTAaBIATh 0630}')51, OTYCTHI

2. PEAJIM3AITASI KOMIIETEHIUIN
2.1 Kommerennus ITK-1

IIK-1 CHOCOOHOCTHI0 MOJIEJHPOBATH OOBLEKTHI H npomecchbl, HCHOJbL3yS CTAHAAPTHHIE NAKETHI

ABTOMATH3HPOBAHHOI'O IPOEKTHPOBAHHSA H HCCJIEIOBAHMS

[ GOpMUPOBaHKS KOMIIETEHIIMH HEOOXOUMO OCYIIECTBUTE P 3TaroB. CONEpKAHME STATIOR tbopmupo-
BaHMs KOMIICTEHIIMH, BUIBI 3aHATUH M UCTIOJIb3y€eMBIE CPEICTBA OLIEHUBAHMUS IPEICTABIIEHb! B Tabme 2.1.

Tabmuua 2.1 — Stanbl popMUpPOBaHKs KOMIIETEHLMH U HCTIOTb3yeMbIE CPEICTBA OLEHUBAHYS

Cocras 3HaThb Ymetnb Bnapers
Copep:xanue 3Haem GU3UKO-XMMIYECKHE | yMmeem NPOU3BOIOUTE | 6radeem METOHaMu
3TamnoB OCHOBBI TEXHOJIOTUYECKUX | JHUCIICHHEIE pacyeTsl W | MONEIMPOBAaHWMI M pacyera
TIPOLIECCOB, UCTIONB3YEMBIX | MOZIEIHUPOBAHHIE 0a30BBIX | IapameTpoB 6a30BBIX
pu IPOM3BOACTBE | TEXHONOTMYCCKUX  OMNEpalliid, | TEXHOJNOTHYECKHX OIEpaLlii,
HMHTETPAIBHBIX MUKPOCXEM HEOOXOIMMEIX U1 | HeOOXOIUMEIX bi18)6:
3Haem METOMBl pacdeTa M | NPOM3BOACTBA HMHTETPANbHBIX | IPOU3BOACTBA HHTEIPANBHBIX
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HpaKTH'ICCKI/Ie 3aBATHA,

JlabopatopHsie paboTHL;
WHnvBuyanbHEIE 3aJaHNS;
CamocTosarensHast padora

MOJIEIMPOBaHMA MHUKDPOCXEM MHKPOCXEM
TEXHOJIOTMYECKUX MPOLECCOB, | ymeem aHaIIU3UPOBAaTh
HCTIONB3YEMBIX B | pe3yabTarbl  IIPOU3BONUMBIX
NIPOM3BOACTBE HHTEIPANBHBIX | pacyeToB
MUKDPOCXEM
Bunasl 3aHsATHI Jlexuwy; IIpakTUdeckue 3aHATHS; IIpakTrgeckue 3aHATHS;

JlaGoparopHbie paboTHI

Hcnonb3yembie
cpeacTea
OLICHHBaHUS

Ormpoc Ha JIeKIuy;
ITpakTHyeckoe
(3amura);
KonrponeHas pabota;
HnnuBugyansHoe
(zammura);
JIaboparopuas
(3amuTa);

Ox3aMeH

3aJaHue

3aJaHue

pabora

IIpakTigeckoe 3afaHue
(BpImonHEeHKE, 0opMIIeHHE);
WnnuBrnyansHoe 3afaHue
(BBInONHEHUE, ODOPMIIEHHE);
JIabopatopuas pabota
(BeImoNHEHUE, O OpPMIECHNE)

IpakTugeckoe 3alaHue
(3amuTa);

Jlabopatopras pabota
(3ammuTa);

OK3aMeH

O6HIPIC XapaKTCPHUCTHUKH noxasarenei u KPpHUTCPHEB OLICHUBAHWA KOMIETCHIMHY HA BCEX 3Tanax NpUBEACHBI

B Tabiune 2.2.

Tabmiua 2.2 — O6mue XapaKTEPUCTHKY [T0Ka3aTesieil M KpUTEpHEB OLIEHUMBAHMA KOMIIETEHIMH 110 3TalaM

IToka3arenu u

TPaHMI] IPUMEHUMOCTH

abcTparupoBaHus mpooiaeM

3HaTh Ymetn Baapers
KpUTEpPHH
OtinyHo obmamaer akTmgeckumMud u | oOmagaeT IUana3oHOM | KOHTPOIUPYET pabory,
(BBICOKMIT YPOBEHB) TEOPETHYECKUMHY 3HAHWSIMH B | HPAaKTUYECKUX yMeHMH, | OPOBOIUT OLICHKY,
mpenenax u3ydaeMoM | TpeOyeMBIX [UI1 pasBUTHA | COBEPIUEHCTBYET  NEHCTBHA
o0macTd ¢  NOHMMAaHHWEM | TBOPYECKHX pemenu#, | paGoTeI

Xoporo
(0a3oBbIii ypoBeHN)

3HaeT (akThl, NPUHIOWIGL, | 0ONagaer JMana30HOM
TPOLIECCH], OOIINE IOHATHI B | HPAKTHYECKUX YMEHHI,
npenenax u3yqaeMod | TpeOyeMBIX JUIi pelleHus
obnactu OIpEZcTIeHHbIX MmpobiieM B

001aCTH UCCIIENOBAHNA

6epeT OTBETCTBCHHOCTh 34

3aBepIIeHUe 3ajaq B
HCCIIEIOBaHUH,

IpucriocabmuBaeT cBOE
HOBEJCHUE K

00CTOATENILCTBAM B PEIIEHHH
mpobieM

YI[OBJICTBOPPITCJILHO

SHaHHAMHA

obnmamaeT 6a30BbIMHE 0OIMUMU

o0magaer

OCHOBHBIMHA

(NoporoBkIii ypoBeHD)

YMEHMAMH, TpeOyeMBIMH UL
BHIIIOJIHEHUS IPOCTHIX 3319

paboTtaer
HaOIIONEeHUH

OpA  OPsIMOM

DopMyTMpPOBKa MOKa3aTeNel U KPHTEPHEB OLEHUBAHUSA TaHHOM KOMIIETEHIUH [IPUBE/IeHa B Tabume 2.3.

Tabmiua 2.3 — IToka3aTesii ¥ KpUTEPHH OIICHUBAHNS KOMIIETEHIIMN Ha Taax

Ilokazarenu u Kpure-

pi 3HaTth YMmerns Bnapers
OTtianyno nonumaem duzuKo- | cgobodHo npouszsooum | ce060dHO enadeem METONAMU
(BBICOKMIi ypOoBeHb) XAMHIECKHe OCHOBEI | YHCICHHBIE  DacyeTsl M | MONEIMPOBaHWA M pacdera
TEXHOJOTHYECKUX MOJIETIMPOBAHHUE 6a30BBIX | mapaMeTpoB Ga3OBBIX TEXHO-
MPOIECCOB,  HCHIONMB3YeMBIX | TEXHOJNOIMYCCKHMX ONEpalMM, | JOTMYECKHX ONepalui, He-
pu TMPOM3BOACTBE | HEOOXOMHUMEIX g | OOXOOMMBIX IUIA IPOHM3BOM-
HHTETPANBHBIX MAKPOCXEM IPOM3BOACTBA MHTETPANBHBIX | CTBAa HHTIETPAILHBIX MHKpO-
3Haem METOINBI pacdeTa H | MHKPOCXEM cxXem
MOJETMPOBaHUSL ymeem aHANM3HMPOBATL pe- | cnocoben opeanuzoeams pa-
TEXHOJIOTIECKHIX 3yIbTaThI IPOM3BONUMEIX | 60Ty B MEXAUCLMILTUHAPHOK
IIPOIIECCOB, HCIOB3YEMBIX B | pacyeToB KOMaHJIE;
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TIPOMU3BOACTBE HMHTEIPAJIBHbBIX

MHKPOCXEM
apzymeHmupyem BBIOOp
MeTona pacdera u
MOJEMPOBaHUA
TEXHOJIOTHIECKIX

TIPOIIECCOB, HUCIONB3YEMBIX B
MPOU3BOJCTBE MHTETPAIBHBIX
MHKPOCXEM M YMEET €ro
IIPMMEHATH Ha ITPAKTHKE

epaguuecku unniocmpupyem

OeMoHCmpupyem cnocob-
HOCmb  KOPPEKTHO JaBaTh
OLIEHKY IpojenaHHoi pabo-
T€;

PEIIeHHYIO 3a/1a9y
Xopomo 3Haem (U3UKO-XUMHUIECKIE
(6a30BbIii ypoBeHD) OCHOBBl  TEXHOJIOTMYECKHX

IPOLECCOB,  HCIIONB3yEMBIX
npH IIPOM3BOJICTBE
HHTETPAIBHBIX MHKPOCXEM
3HQem METONBI pacdera W
MOJIETMPOBAHUS
TEXHOJIOTUIECKIX
HPOLIECCOB, HCIOJNb3YEMBIX B
IPOU3BOJICTBE MHTETPATBHBEIX
MHKPOCXEM

umeem TIPEACTABICHUE O CBS-
31 MEeXIy IapaMeTpamu TeX-
HOJIOTHYIECKHX  IIPOLIECCOB,
HCIIOJIb3yE€MBblE IIPH IIPOW3-
BOJCTBE MHTEIPAIBHBIX MUK-
POCXEM H PE3yJbTaTOM Ipo-
BEJIEHHA TEXHOJOTMIECKOrO
mporecca

apzymenmupyem BBIOOD U
IUTaH PeIIeHUs 3a1adu

camocmoamensHo noobupa-
em | TOTOBHUT UIA 3KCIEpHU-
MeHTa Heobxomumoe o6opy-
JOBaHUE;

npumeHsem METONBl pelne-
HYSI HETUIIOBBIX 337184,
ymeem COCTaBHUTh TEXHOJO-
THYeCKME MapmpyT 0a30BBIX
oInepauuy, HEOOXOIUMBIX
IUId  TIPOHM3BOJACTBA  HHTE-
TPaJIbHBIX MUKPOCXEM

énadeem pasHBIMU criocoba-
MU TOpENCTaBICHWIMH HH-
¢dbopmarm;

enadeem Hagvikamu pabOTH B
MEXIUCLIUIUIHHADHON KO-
MaHIIe;

YIo0BJIETBOPHTENLHO Ogem OIpENENEHUI OCHOB-
(IOporoBbIii ypOBeHb) | HBIX MOHATHI

pacnosuaem OCHOBHBIC THIIBI
TEXHOJOTHYECKINX  IPOIEC-
COB, MHCIONB3YeMBIX  IIPU
TIPOM3BOACTBE MHTETPATBHEIX
MHKPOCXEM;

3Ha@em (QU3NKO-XUMHYECKHE
OCHOBHl  TEXHOJIOTHYECKHUX
IPOLECCOB,  HCHOJB3YEMBIX
IpA  IOPOM3BOJCTBE  HHTE-
TpalbHBIX MUKPOCXEM

ymeem paboTaTh CO CHpa-
BOYHOM NUTEpaTypPOIL;
ucnonssyem TPHOOPHL, yKa-
3aHHBIE B ONHKCaHWU Jabopa-
TOPHOH paboTEI;

ymeem  TPENCTaBIATH pe-
3yJbTaThl CBOEH paGoTEI

enadeem TEPMHUHOJNOTHEH B
IOpeIMETHOW obnacth 3Ha-
HUA;

énadeem HaBBIKAMH IIPAKTH-
9ecKol paboTel ¢ mpubopa-
MU, yKa3aHHBIMH B ONIUCAHHUI
11abopaTOpPHEIX paboT

2.2 Komnerenmus ITK-3

ITK-3 TOTOBHOCTBI0 HPOBOIHTL SKCHEPHMEHTHI O 32JaHHOH METOXHKe, AHATH3APOBATH Pe3y/ILTATHI,
COCTaBJIATH 0630PkI, OTIETHI

M popMUPOBaHUS KOMIIETEHLMN HEOGXOMMMO OCYIECTRBUTE pan stanos. ComepxaHue 3TaroB GopMupo-
BaHHs KOMOCTCHIMH, BUIBI 3aHATHI U HCIIOJIb3yEMbIE CPE/ICTBA OLIEHHBAHKS MPEACTABIEHE! B Tabmume 2.4.

Tabmuua 2.4 — Dransl popMupoBanus KOMICTCHLMH U HCITOJIb3YEMBIE CPENICTBA OLEHUBAHUS

CocraB 3HaThL YMmern Baaners
Conepxanue 3Haem OCHOBHBIE | yMmeem BEIOMpaTh | enadeem HaBbIKaMHU
3Tanos TCXHOJIOTMYCCKHE METONBI M | ONTHMAJIbHBIC peanzauu COBPEMEHHBIX
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INpakTHdeckue 3aHATHS;
I'pynmoBkle KOHCYIBTAIMH

JlaboparopHsie paboTEr;
WunueunyansHOE 3anaHue;
CamocrosTensHas pabora

IPUEMBI, HX CpaBHUTENBHBIE | TEXHOJIOTMYECKHE MPOLECCH, | CIoco0O0B HaHECEHHUS,
XapaKTepUCTUKH HX TOCIEeNOBAaTENIbHOCTA M | yHOAJICHHA u
3H@em  CBi3b  IIApaMETPOB | KOHTPOJBHO-U3MEPHUTEIHHEIE MO (UIMPOBAHUSA
TEXHOJIOTHYECKUX PEXKMMOB C | OIepauyy, HeoOXOAMMBIE [UIS | MarephajoB TIPH  CO3NaHHH
BBIXOJHBIMH IapaMeTpamMy | NPOU3BOACTBA HHTErPATBHBIX | SJIEMEHTHOM 0a3sl
150%(® MHUKPOCXEM MHUKPOCHCTEM
énadeem HaBbIKaM¥ pabOTHI Ha
000pyIOBaHWH, HCIOIB3YEMOM
B TIPOU3BOJICTBE MHTEIPAJIBHBIX
MHKPOCXEM
Buael 3ansaTHii Jlexrm; [IpakTHUecKue 3aHATHS; IIpakTHYeCKUe 3aHATHS;

JlaboparopHble paboTHI

Hcnons3yemsble
cpeacTea
OLICHHMBAaHUSI

Ompoc Ha eIy, IMpaxtigeckoe 3aJaHne
ITpakTigeckoe 3ajaHue | (BBIIONHEHHE, 0GOpMIICHHE);
(3ammra); WnnuBunyansHOE 3aaHue
KoHnTponsHas paboTa; (BBIMIONTHEHHUE, 0QOPMIIEHHE);
HHBnuBumyansHoe 3aganue | Jlaboparopnas pabora
(3amwuTa); (BBIIONHEHUE, ODOPMIIEHIE)
Jlaboparopras pabota

(3ammTa);

OK3aMeH

IIpaxTraeckoe 3ananue
(zamura);
JlaboparopHas
(3amuTa);

OK3aMeH

pabora

Obmue xapaKkTepHCTHKHU IIOKa3aTeNlell ¥ KPUTEPUEB OLICHUBAHMS KOMIIETEHIIMA HA BCEX STAax TIPUBEIEHEI
B Tabmuue 2.2 B 1. 2.1.
@opMyIHpOBKa MOKa3aTeleif i KpUTEPHEB OLIEHMBAHMA JAHHOM KOMIIETEHIIAN NpuBeicHa B Tabnuue 2.5.

Ta6nuua 2.5 — IToxasateny U KpUTEPUH OLICHHBAHUS KOMIIETEHIUM HA STANaxX

pun

IToxasaTenu n KpuTe-

3HaTh

Ymers

Bnagers

OTJyinyHO

(BBICOKHIi ypOBEHD)

3Haem OCHOBHEIE
TEXHOJIOTUYECKUE METOIbI H
OPHEME], X CPaBHUTEIBHEIE
XapaKTEePUCTUKH

noHumaem CBS3b NAPaMeTPOB
TEXHOJIOTHYECKUX PEXXUMOB C
BEIXOJHBIMH  IlapamMeTpamu
UMC

apzymenmupyem BBIOOp TeX-
HOJIOTHYECKOTO PeXUMa
pusuvecku apzymenmupyem
BEIOOp M ITaH perueHds 3a-

c600600HO npumeHsiem METO-
IObl  pEeHUs HEeTHIIOBBIX
3ajad;

Ymeem BBIOMPATh ONTHMAJIb-
HBIE TEXHOJOTMYECKHE Mpo-
IECCHI, MX IOCJIEN0BaTENbLHO-
CTH u KOHTPOJIEHO-
H3MEPUTENBHbIE  OIEPALHH,
HEOOXONUMBIE UL IPOH3-
BOJICTBA MHTETPAIBHBIX MUK-
pocxeM

c80000HO 6nadeem HaBBIKa-
MU pEaIU3alUud COBPEMEH-
HBIX CIOCOOOB HaHECEHN,
yIaleHus U MOIU(pHUIUpOBa-
HHA MaTepHalIoB IPH CO3a-
HHHY JJEMEHTHOH 0a3bl MUK-
pocucteM

cnocoben opeanuzoéame pa-
00Ty B MEXIUCLHILTMHAPHOMI
KOMaH/Ig;
OeMoHcmpupyem
HOCmMb  KOPPEKTHO

cnocob-
JIaBaTh

(6a3oBblif ypoBeHD)

TEXHOJIOTUYECKHE METONBI U
NPUEME], MX CpaBHHUTEIbHBIE
XapaKTepUCTUKU

3Haem CBA3b IapaMeTPOB
TEXHOJIOTHYECKUX PEKUMOB C
BBIXONHEIMH  IIapaMeTpamu
nMcC

apeymenmupyem BHIOOp pe-
IIEHYS 33124y,

em U TOTOBUT JUIA 3KCIEPH-
MeHTa HeobXommmoe oGopy-
JOBaHUe;

npumensiem MeTOMbI
HHs HETHIIOBBIX 32149,
Ymeem BBIOMPATh ONTHMAJIb-
HBbIE TEXHOJOIMYECKHE IpO-
LECCHI

perme-

Jady; OLIEHKY IIPOAENIaHHOK pabo-
epagpunecku unnrocmpupyem T€;
3amady enadeem HaBBIKAMHU pabOTEI
Ha O00OpYIOBaHUH, HCIOIb-
3y€MOM B IIPOHM3BOJCTBE HUH-
TETPaJIbHBIX MUKPOCXEM
Xoporuo pacrnosHaem OCHOBHBIC | camMocmoamenvHo nodbupa- | enadeem pasHBIMH cHocoba-

MU IPEICTaBICHUAMH HH-
opmartim;

enadeem Hasvikamuy PaGOTHL B
MEXIMCIUIUIAHAPHON KO-
MaH/e;

cnocoben Knaccuguyupo-
6amb TEXHOJIOTHUECKUE Me-
TOJBI ¥ IPHEMBI
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cocmasngem IUIaH DPEIIEHHA
3amavu

YaoBneTBOPHUTEILHO
(moporoBbiii ypoBeHb)

Oaem OIpPENENEHUs OCHOB-
HBIX TTOHATHUH;

pacno3naem OCHOBHBIE TeEX-
HOJIOTUYECKHUE METOHOBl M
IIPUEMBIL;

ymeem paboTaTh CcO cIpa-
BOYHOM JTUTEPATYPOH;
ucnonesyem TPHOOPHI, yKa-
3aHHBIE B ONKCaHUM J1abopa-
TOpHOI paboTsI;

yMmeem TpENCTaBIATh pe-
3yJITaTHl CBOEH paboTsI

enadeem TEPMUHOJIOTHEH B
OpenMeTHo o0jacTu  3Ha-
HS,

en1adeem HABBIKAMU IPaKTH-
geckoil paboTel ¢ mpudopa-
MH, YKa3aHHBIMHA B OTHCAHUU
TabopaTopHEIX paboT

3. TUIIOBBIE KOHTPOJIBHBIE 3A TAHUSA
JUist peanusanuy BeIIENEPEYHCICHHBIX 3a1a4 00YYIeHHS UCIIONB3YIOTCS CIIEAYIOIIHME MATEPHAIbL:
— THIOBBIC KOHTPOJIbHBIE 3a/laHMs MM HHBIE MaTepUasbl, HEOOXOAMMbIE IJIs OLEHKM 3HAHWM, yMEHHIA,
HaBBIKOB, XapaKTepPHU3YIOUIMX 3Talbl GOPMUPOBAHHA KOMIIETECHIMI B IPOLIECCE OCBOEHHUs 06pa3oBaTeIbHON Mpo-

TPaMMBI, B COCTaBe: KOHTPOJIbHbIE PabOTEI, MHAMBHIYaNbHBIE 3aJlaHs, NPAKTHYECKUE 3alaHus, Jab0opaTOpHEIE
paboThI, caMoCTOSTENbHAS paboTa, JK3aMeEH.
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3.1 TunoBbie KOHTPOJIbHBIE PA0OTHI
KP-1. TexHo0JI0OrHsI H3rOTOBJEHHS MOTynpoBogHAKOBBIX UMC

MuH#CTEPCTBO 00pasoBanus u Hayku PO
(DellepaJILHOC rocyqapCTBEHHOE 6IO,E[)KeTH06 06pa3013aTem>Hoe YUIpEXKOACHUC
BBICIIET0 NPOGEeCCHOHATIBHOTO 00pa30oBaHuA
Tomckuii rocy1apCTBEHHBINA YHHBEPCUTET CUCTEM YIIPABICHHUS B panuodekTporuku (TYCYP)

Kadenpa xomiuiekcHoM HHGOPMAIMOHHOM 6€30IIaCHOCTH SJIEK-
TpOoHHO-BhIYMCcIUTENRHBIX cucTeM (KMMBEOBC)

Jucuunuuaa « TeXHOIOrus MPOU3BOACTBA HHTETPATIBHBIX CXEMY
Kontponpnas pabora Ne 1
«TexHoJioras H3rOTOBJIEHAS MOJIYNPOBOAHAKOBLIX TMC»

BapnanT 0
1. VkazaTe mapaMeTpsl HOIIOKKHA MapKH:

100 7K3C1,0 /5K3M5
300KAB10
2. PaccyuTaTh KOJNIMYECTBO NOHOPHOHM mpuMecH ¢ocdopa, BHeapseMoe B KPEMHHH U3 OeCKOHEYHOIO
rcToyHuka npu temmneparype 1100°C 3a 30 muH.
3. IlneHKa KpeMHHs OCaXHAeTCs ITyTeM BOCCTaHOBIeHHA 1 % TeTpaxiiopuaa KpeMHHs B IOTOKE BOAOPOIA

npu Temneparype 1300 K. Kakosa s exTBHOCTS npolecca, €ciy OTHOMEHHE KPEMHUS K XJIOPY Ha BXOJIEe PaBHO
0,25.

4. Ompenenuts BpeMms TOTyYeHHS IUIGHKH JBYOKHCH KPEMHMs TOMIMHOM 1,2 MKM B mapaxX BOIBI IpH
temneparype 1000°C.

Cocrapun:
acCHUCTeHT kag. OO, 10. C. Kumux

KP-2. TexuoJiorusa u3roroBjieHus mieHounbrx TMC

MunmcTepcTBO 00pa3oBaHus U HayKu PD
q)eI[CpaJIBHOC TOCYyHapCTBCHHOE 6IOII)K€THOC 06pa303arenLHoe YIpexXacHue
BEICIIIETO PO(ECCHOHATEHOrO 06pa3oBaHmsl

Tomckuii rocy 1apcTBEHHBIH YHUBEPCHTET CUCTEM YIIPABIEHUS U PAAHO3IEKTPOHUKH (TYCVYP)

Kadenpa xoMIuiekcHOM HH)OPMALMOHHOM 630MaCHOCTH dJIeK-
TPOHHO-BBIYMCIHTENBHBIX cucTeM (KMBOBC)

Hucnuminna « TeXHOOTHS IPOU3BOICTBA HHTET PATHHEIX CXEM»
KonrponsHas pabora Ne 2
«TexHos0rEs H3roTOBIeHAN WiIeHOTHBIX TMC)

Bapnanr 0
1. PaccuuTaTh CKOPOCTS HCTIAPEHHS ATIOMUHIS [IPU TEMIIEPAType BBINIE YCIOBHON Ha 15 Y%. s amfoMUHus:
A =11,11; B=15630; M=27; Tycn=1423 K.
2. Paccunrars napamMeTpe! IPOEKIHOHHOM CHCTEMBI s TIOMyYeH s pasMepa aeMeHTa b = 1 MKw.
3. BelOparb MaTepuanel s TOHKOIUIEHOYHBIX PE3HCTOPOB C comporusienueM 0,5 kOwm. Paccuwmrars
T€OMETPHIO PE3UCTOPOB U MOTPEIIHOCTH U3rOTOBJICHHUSL.

4. Kak BBIOpaTh MUHHMAJIEHYIO TOJIUHY MUTEKTPUKA IS TOHKOTLUIEHOYHOIO KOHAeHcaropa?

Cocrapmr:
acCHUCTEHT kKad. DD, I0. C. Xumuk
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3.3 TunoBble HHAMBUIYAJIbLHBIE 32 JAHAS
N3-1. Texnonorus m3rorosjienns ¢pparmenta moaynposogaukosoit UMC. Pacuer pexxumMoB

H npoduis pacnpeneaeHns NPUMECH.

MuHucTepcTBO 00pa3oBaHusd i Hayku PD
@enepanpHOE rocyIapcTBEHHOE OF0DKETHOE 00pa3oBaTeNIbHOE YIPEKICHUE
BBICIIETO NMPOGECCHOHATHHOTO 00pa30BaHUS
Tomckuii rocynapcTBEHHBIH YHHBEPCHTET CUCTEM YIIPaBIeHUS U paauodnieKTporuku (TYCVP)

Kadenpa xoMIuiekcHOU HHPOPMAIIMOHHOM G€30I1aCHOCTH 3JIEK-
TPOHHO-BBIYHMCIUTENRHBIX cucTeM (KMIBEOBC)

Hucuymysa « TeXHONIOr S NIPOU3BOACTBA HHTErPAIBHBIX CXEM)
WnpusunyaneHoe 3amanue Ne |
«TexH0JIOrHs1 H3rOTOBJeHAA )parMenTa nmoJaynposoaaukosoiit MMC.
Pacuer pexumoB u npoduis pacupenejeHds IpAMecH

Bapunanr 0

Paccuunrars pesxumer quddysuu npu GopMUPOBaHUH TETHPOBAHHBIX 00IaCTel.

IIpy BBINONHEHMH 3aNaHMs CIeyeT BHIOpaTh TexHomorumo aubdysuu I u muddysuu II, paccaurars Bpems
b dysun B H3BECTHOM IMANa30HE TEMIIEPATYP U PEKOMEHIOBATE TeMIIEpaTypy U BpeMs Kakaou craguu auddy-
3uM. PaccuuTaTh ¥ IOCTPOMTE MPOQGHIM pacipeencHus pumeceii B 3aIaHHOM CTPYKTYpe, HCIIONIB3YS POBEICH-
HEBIE PACUETHI PEXXUMOB AU Hy3uu.

Hcxonuble nanusie: nomnoxka KO®-1; napamerpsr muddysun I: Ro= 160 Om/0, Xpn™ 2,7 MKM; [TapaMeTphl
anddysuu II: Rp= 6 OM/0, Xp= 1,3 MKMm.

Cocrasun:
accucTeHT kad. D, I0. C. Xunuk

N3-2. Texnonorns m3rorosiienusi ¢pparmenta mienounoii UMC. Pacyer PEKHMOB HIOJIyde-
HHSA IUIEHOK.

MunuctepcTBO 06pasoBanus U Hayku PO
dDenepanLHoe TOCyNapCTBEHHOE 6IOII)K€THOC 06pa3013aTenLH0e YUIpeXacHUe
BBICIIEr0 IIPO(ECCHOHATBHOTO 06pa30BaHuA
Tomckuit rocy 1apcTBEHHBIN YHUBEPCUTET CHCTEM YIIPABIECHHS U panuosnexkrponuku (TYCVYP)

Kadenpa xommiexcHo# nHGOPMALMOHHOM 6e30MaCHOCTH JIEK-
TPOHHO-BBIYUCIUTENBHEIX cucTeM (KMUBIBC)

Juciunniza « TeXHOIorus Ipou3BoACTBa HHTETPATTBHBIX CXEMY
HNunuBunyansHoe 3aganue Ne 2
«TexHoJsiorust m3roroBaenus pparmenta mienounoii MMC. Pacyer PEKHEMOB NOTy9eHUs MJICHOK.»

BapnanT 0
IIpencTaBUTh TEXIPOLIECC M3TOTOBICHHMS RC-cXeMBL. Pe3ucTops1 — TaHTaN1, IPOBOHHUKY — AMFOMUHMIA; KOH-
ACHCATOp: TaHTall — OKUCh TaHTaNa — aIIOMUHHH. TIpeIoKuTh Crioco6sI 0Ty YeHNs TLTEHOK.
PaccuutaTs BpeMst HAIBUIEHMS IUIEHOK AFOMUHUS METOIOM HOHHOIUIA3MEHHOT'O PaClbUICHUS.

CocraBuir:
accucTeHt kad. OO, 0. C. Xunuk
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3.4 Tunoskle 1a00paTopHbIE PA0OTHI

1. Texnonorus noxy4deHus AU GY3HOHHBIX p-N IEPEXOI0B

2. Texnonorudeckuii nporecc oronurorpaduu

3. OcaxxneHue pe3UCTUBHBIX U IPOBOISIINX [UIEHOK

4. VI3roToBJIEHHE U HCCIIEIOBAHHUE TOHKOIUICHOYHBIX KOHIEHCATOPOB

3.5 TunoBsie TeMBI CAMOCTOSTEILHON PaboTHI

1. CrpykTypa u cuMMeTpHs KpuctauioB. O6paTHas pemeTka.

2. Mupakiys peHTTeHOBCKUX JTydeii. TBepoe Teno — Kak ra3 KBasH4acTHIl. TeruioBbie KoaeOanus pemeTKH
3. TerutoBsle U yIIpyTHe CBOHCTBA KPUCTAILIOB.

4. OCHOBBI 30HHOM TEOPHH.

5. OnTryeckue, TUANEKTPHYECKHE i MATHUTHBIE CBOHCTBA TBEPBIX TEIL

6. @azossle nepexonbl. JledekTsl B KpucTaiuiax. CBEpXTEKYYecTh U CBEPXIIPOBOIIMOCT.

3.6 TunoBbIe 3K3aMeHANMOHHbIE BOIPOCHI

1. Texnonorus u3rotoBneHus AU dy3MOHHBIX HIEMEHTOB

2. Texuonorwdyeckuii mpouecc wu3rotoBneHus OumonapHeix HMC 1o SMUTAKCUAIIBHO-IUIaHAPHOM
TEXHOJIOTHU

3. Texnonoruyeckuit mporece msrotopnenust M1 YIC Ha KOMILIEMEHTAPHBIX TpaH3UCTOpax

4. TexHonorus u3roToBNeHws 6GunossipHoi UMC 1o NoUIIaHapHOi TEXHOIOTHH

5. BeI6op MeTOna MOy YeHHs PUCYHKA HHTErPATHHBIX MHKPOCXEM

6. TexHONIOrKA METAIUTH3AIUH MOIYTIPOBOIHUKOBEIX TMC

7. TexHomnoruyeckuii MPOLECC U3TOTOBIEHHS PE3UCTHBHOMN MaTpHIEI

8. IlomydeHue IEHOK METOIOM TEPMUIECKOTO UCTIAPEHILT

9. TexnHonorudeckuii npouecce U3roToBieHNs RC-cxeMl

10. Texnonoruyeckuii mpouecc usrorornerus MIT UMC ¢ n-KaHAJBHBIMUA TpaH3UCTOpaMU

HpHMep THITIOBOI'0 3K3aMEHALMOHHOTO Ouiera:

MunmctepeTBo 06pazoBanus u Hayku PD
DezepaibHOE TOCYNAPCTBEHHOE GIOIKETHOE 06pa30BaTEBHOE yYpexaeHue
BBICIIETO IPO(hECCHOHATEHOTO 06pa30BaHMIA
ToMmckwuii rocynapcTBeHHBIN YHUBEPCUTET CHCTEM yHpaBieHus U paanosnekTpoHuku (TYCVYP)

Kadenpa xomruiekcHO# uHGOPMAIHOHHOM Ge30MacHOCTH TeK-
TPOHHO-BEIYHCIHUTENBHEIX cucTeM (KIUBOBC)

Hucuumuna « TeXHOIOrus MpoM3BOACTBA HMHTETPATBHEIX CXEM»
JKx3aMeHaNHOHHLIH GHaer NoQ

1. TexHomnorus H3roToBNIEHUs MUDDY3HOHHBIX IEMEHTOR
2. IlonyyeHne MIEHOK METONOM TEPMUYECKOTO HCTIapeHMS
3. BeIOOp MeTo1a MOy YeHNs PUCYHKA HHTETPABHBIX MUKPOCXEM

Cocraru:
accucTeHrt kad. OO, I0. C. XKumux

YTBepaun:
3aB. xad. KHUB3BC, npodeccop, 1.T.H. A. A. lllenynanos
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4. METOAUYECKHUE MATEPHAJIbI

Mt obecnievenus npouecca 00yYeHH)s U PEIICHIS 3a/1a4 00yYeHHUs UCTIONB3YIOTCS CIEAYONIEe MaTePHAIb:

4.1 OcHoBHas TUTEPATypa

1. TexHonmorus KpeMHUEBOM HAHOINEKTPOHUKY: ydeOHOe mocobue / T.W. Janmwiusa, B.A. Karazeii, E.B.
AHMIIEHKO. — 2-¢ u3/1. — Tomck: TOMCK. rOC. YH-T CHCTEM yTIp. B pagHo3neKTporuky, 2015. — 319 ¢. — ISBN 978-
5-86889-713-9 (30 3K3.)

2 TexHONOTHs TOHKOIUIEHOUHBIX MUKpOCcXeM: yueGHoe nocodue / T. U. Naummsa. - ToMck: TYCYP, 2012.
- 151 c. [anexTponHbIit pecypc].- azpec:
http://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231

3 IIpoueccsl MUKPO- U HAHOTEXHOJIOTHHU: y4ebHoe mocobue / K.M.CmupHoBa. — ToMCK: TYCVP, 2012.-183
¢. [anexTponHbIi pecypc].- agpec: http://miel.tusur.ru/index.php?option=com_content&view=article&id=240

4.2 lonoTHATEIbHAS IUTEPATYpa

1. MukpossnekTporyka: OU3HYecKye 1 TEXHOIOTHYECKHE OCHOBBI, HAEXKHOCTB: YieGHOe mocobue s BY-
308 / U. E. Edumos, H. S1. Kossips, I0. H. Top6yHOB. - 2-¢ u3., nepepab. u pom. - M.: Beicmiag mxona, 1986. -
464 c. (54 3K3.)

2. TexHoNOrHs MUKPOINEKTPOHHBIX ycTpoitcTs: Crpasounuk / 3. TO. lotpa. - M.: Paguo u cBsse, 1991. -
528 c. - ISBN 5-256-00699-1. (45 3x3.)

3. K.1.CmupHoBa. ITporieccsl MEKpO- M HAHOTEXHOJIOTHH. YuebHoe mocobue — ToMek: TYCVYP, 2007. - 180
c. (51 3x3.) :

4. Texnonorus CBUC : yue6Hoe mocobue / T. U. Hanvnuna, B. A. Karaneit. - Tomck : TYCVYP, 2007. - 287
c. (51 3k3.)

4.3 Y4e6H0-MeTonHIecKHe IOCOOHS H MPOrPAMMHOE 0GecIedcHIe

1. IIpoueccel MUKpO- ¥ HaHOTEXHOJIOTHH : y4eGHO-METONMYECKOe TTOCOBHE 10 ayZAMTOPHBIM NPAKTHYECKUM
3AHATHAM M CaMOCTOSTEIBHON paboTe AN CTYNEeHTOB criermiaisHocTd 210104 "MUKpO3/IEKTPOHKUKA U TBEPIO-
TenbHas snexrponuka” / K. M. CmupHoBa ; MenepansHOE areHTCTBO IO o6pa3oBanuro, TOMCKHMIA roCyapCTBEH-
HBIH YHHBEPCHTET CHCTEM YIPABICHUS U PaJMO3NEKTPOHAKH, Kadenpa dusmueckoii snexrporuku. - Tomck : TVY-
CVP, 2007. - 53 c. (47 3K3.)

2. TexHOJIOTHS TOHKOILIEHOYHBIX MHKPOCXEM : yUeOHO-METONMIECKOe I0COBHE 10 ayIUTOPHBIM TIPaKTHYe-
CKHM 32HATHAM U CaMOCTOSTENbHOHN paboTe Iist CTyIeHTOB criermansaocTy 210104 "MUKpO3IEKTPOHMKA U TBEP-
AotenbHas snektponuka" / T. W. anmnura, U. A. Yucroenosa ; @eniepaibHOE areHTCTBO 110 06pa30BaHmi0, ToM-
CKMH roCy1apCTBEHHBIM YHUBEPCUTET CHCTEM YIPaBJICHHUS U paguoaIeKTpoHuMKH. - Tomck : TYCVP, 2007. - 73 c.
(50 3K3.)

3. Manununa T.W., Yucroemosa U.A. TexHOIOrHs TOHKOIIZICHOYHBIX MHKPOCXEM. Y4eOHO-METOOUIECKOE
NocoOHe MO ayIUTOPHBIM MPAKTHIECKMM 3aHATHSM M CaMOCTOSTENBHOMN paboTe AIA CTYAEHTOB CHENHATBHOCTH
210104 «MUKpPO3JIEKTPOHHUKA M TBEPLOTEIbHAS oekTponnkay. Tomek: TYCVP, 2007 . — [aneKTpOHHBIH pecype] .-
azapec: http://mie1.tusur.ru/index.php?option=com_content&%E2%88%93view=artic1e&id=231

4. Nanwnuna T.H., Caxapos JO.B. TeXHONOIHS TOHKOILIEHOYHbIX MUKpOCXeM : MeToaudeckue yKa3aHus 1o
BBITIOTHEHMIO JJaOOpaTOpHEIX paboT. — Tomck: TYCYP, 2007. — 63 . (30 3k3)

4.4 ba3pl faHHBIX, HHG}OPMaNHOHHO-CIPABOYHbIE H OUCKOBbIE CHCTEMBI

1. <kEnuHOe OKHO HOCTyna K 06pa3oBaTebHBIM pecypcam» [DNIeKTpOHHEIN pecypc]: HHGOPMALHOHHAS CH-
creMa. — Pexxum nocryna: http://window.edu.ru/

2. «Hayuno-o6pa3zoBarensusrii nopran TYCYPy [SeKTpoHHEIit pecypc]: HayYHO-06pa30BaTEBHEIA [OpTaI
yHuBepcureTa. — Pexxum noctyna: http://edu.tusur.ru/
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