MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJEPALIMUA

denepanbHOE roCy 1apCTBEHHOE GIOIKETHOE 06Pa30BATENLHOE YUPEKIEHHE
BBLICIIEr0 00pa3oBaHuUs

«TOMCKHH T'OCYIAPCTBEHHBII YHUBEPCUTET CUCTEM YITIPABJIEHUSI

TA DA Tl'lf\")J’IEKT
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ETYLYR | Riversiy

Hanpagsienust noaroropku

Hanpagnennocts (mpoduns) nporpamMmmsl MHKDOSIEKTDOHUKA 1 TBEPAOTENbHAS 3JIEKTPOHUKA

Cepr

NoEyisauT NOANWCAE 3ASETIOHMEDA NDINWCkEH
wipaear; 1obcfala-5 tat-4i48-aef0-5584d2fd4E20
Bragesey: Tpoam Maagen Edmmosms
LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

\

POHUKU» (TYCYP)
|~/ YTBEPKIAIO

MnanewTAan nn xusRunii naknra

PABOYAS ITPOTPAMMA YUYEEHOUN AUCIUITINHBI
OCHOBBI TEXHOJIOT MU 3JEKTPOHHON KOMITIOHEHTHOM EA3BI

YpoBeHb 0CHOBHOII
00pa3oBaTeNbLHON NPOrpaMMbl  OaKaNaBpUaT

11.03.04 «3ieKTpOHKMKA U HAHOJIEKTDOHUKAY

®opma obyueHusi OoYHas

DakyabTeT

Kadenpa

SJIEKTPOHHOM TexHUKU (DIT)

dusnyeckoit snexTpoHuky (PI)

Kypc 3

Cemectp

Yuebnblii nian HaGopa 2015 ropa.

Pacnpenenenue paGouero BpemMenu:

— ~ ) ~ w © ~ ® =
E|E|E|E |||l |E || B
Ne Buael yueGHo#H pa6oThI 2 g g 8 S g g S 5 =
b = s s b = = = 2 =
) < ) < ) ) ) o =
Q o Q Q Q Q Q Q =
1. | Jekuuu 34 34 | 4aca
2. | JlaGopaTopHbie padoThl 16 16 | 4acos
3. | [IpakTuyeckue 3aHATHS 20 20 yacoB
4. | Kypcogoii npoext/pa6ora (KPC) (ayautopHasi) - _ 4acoB
5. | Bcero ayquTOpHBIX 3aHATHI (Cymma 1-4) 70 70 | 4acoB
6. U3 Hux B MHTepaKTUBHOI (opme 10 10 | YacoB
7. | CamocTosiTensHas paGota ctyaentos (CPC) 38 38 | uacoB
8. | Bceero (6e3 ax3amena) (Cymma 5,7) 108 108 | yacom
9. | Camocr. paboTa Ha NOArOTOBKY, cAauy IK3aMeHA 36 36 | yacos
10{ O6was Tpyxr0eMKOCTh (Cymma 8,9) 144 144 | 49acos
(B 324eTHBIX eIMHHLAX) 4 4 |3E
JK3aMeH__ 6 cemecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1|

Jluer corniacoBauuii

Pabouast mporpamma cocTasinena ¢ yaeroM tpeGosanmii ®eepansHoro I'ocyaapeTBEHHOTO oOpa3zo-
BATENBHOrO CTaHAapTa Beiciiero obOpasosanus (OI'OC BO) mo HampaBieHHIO TOATOTOBKH
11.03.04 «OneKTpOHUKA ¥ HAHOIEKTPOHHKAY (KBamTH(HUKAIHs (CTenens) Gakanasp), YTBEPXKIEHHOTO
nprKasom MuHucTepeTsa obpasopanus i Hayky Pocemiickoit ®enepammu ot 12 mapra 2015 1. Ne 218,
paccMOTpeHa u YTBEPK/ICHA Ha 3acelanuy Kadeaphl QU3NUECKOM SNEKTPOHMKY OT «4¢» [EtOH. L
201@_’ r., mpoTokon Ne 7 v .

Pa3zpaboruuk: .

Houent xadenpsr OO Zf ?t/ﬁ/’% -/ W.A. Yncroenosa
/ 3aBenyromuii kadeapoi ﬂ/}/
/ IIpodeccop xahenprr ®D ~ i / ILE. Tposu

Paboyas mporpamMma coriacoBada ¢ (haKyIbTETOM, NpOGUIUPYIOIIEH W BBIIYCKAMOIEH Kades-
paMu HaIpaBJICHUS TOATOTOBKH.

' /
/ Jlexan ®OT W / AWM. BopoHuH
3aB. npoduIHpyoIEeit j)/z /
Kadempoii_ DD ' - / I1.E. Tposu
/ 3aB. BBIIyCKarOIIeH J/k /
[ xadenpoi (O] / ILE. Tposu

ki

JKcnmepThI:

IIpencenarens MeToauyecKon —

Komuccuu ¢axkymsrera ®OT </ Z%/% / H.A.Yucroenosa
IIpencenarens MeTOqHYECKOM -

Komuccuu Kadenper OO 2/ — |/ M.A. Yucroenosa

77
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1. ITEJIA 1 3AJAYN TUCITATLIAHBI

Llenbto ocBOeHMs NMCLMIUIMHBI siBIseTcss OPMHPOBaHHE Ga30BbIX 3HAHMH B OGNACTH TEXHOIOIHH
3NEKTPOHHOM KOMIMOHEHTHOM 6a3bl, MO3BOJISIOLIETO BBIITYCKHUKY obnanarhb NpeaMEeTHO-
CeUMaIM3MPOBAHHBIMU KOMIIETEHLUAMHU.

HanHas yuebHas nucuMnIMHa UMeeT nepen coboi 3ajady MokasaTh hU3NUECKYIO CYIIHOCT UCTIONb-
SYEMBIX B MUKPO- U HAHOSJIEKTPOHUKE TEXHONIOTMYECKUX MPOLIECCOB U MPUBKUTEL 00yYatoleMycsl KOMIIEKCHBIH
Hay4HbIH NOAXOA K BbIGOPY METOJIOB M MPOLECCOB OPMUPOBAHMUS 3NEKTPOHHON KOMIIOHEHTHOH Ga3bl.

Pesynbrarom oOyuenus nomkHO GbITE MPHOGpETEHUE KOMMETEHLMH 10 OCHOBHBIM, Ga30BbIM npotec-
CaM TEXHOJIOrMM NJ15 MPUMEHEHHUS MX B HAYYHBIX WCCJIENOBAHMSAX, Pa3paboTKe U MPOU3BOACTBE W3EUNA MUK-
PO- ¥ HAHOBJIEKTPOHHUKH.

2. MECTO JUCIIMIIVIUHBI B CTPYKTYPE OOII

Mecro aumcumnnunbl B crpykrype OOIl: AuCUMIUIMHA OTHOCHMTCS K BapuaTUBHON uactu Ojoka 1
(b1.B.O/1.6) obpa3oBaTensHOM MporpamMmbl MOATOTOBKM Gaxanappo no mpoduno «MUKpPO3IEKTPOHMKA U
TBEPAOTENbHAS SNEKTPOHKMKA» HanpasieHus 11.03.04 «DnekTpoHKKa ¥ HAHOSEKTPOHUKAY.

Jucuunnyua 6a3upyercs Ha CileyoLUX AUCLUILTHHAX: "Matepuabl 31eKTPOHHOM TeXHUKU", "Du3u-
HECKUE OCHOBBI NIEKTPOHUKM", "DU3KMKa KOHACHCUPOBAHHOTO COCTOSHUA", «DU3MKA MIEHOUHBIX HaHOCTpYK-
TYp».

3HaHus, NIOJTy4EHHBIE 0 OCBOCHHUIO AMCLMILIHHDI, HEOBXOAMMBI TIPH U3YYEHHH JUCUHTIIHH "IIpoexTu-
POBaHHE 3IEKTPOHHON KOMIOHEHTHOH 6a3bl MUKPO3JIEKTPOHUKU M MUKPOCHCTEMHOM TeXHUKH", "TexHomorus
KPEMHHEBOH HAHOANIEKTPOHUKHM ", «IIpoLIecChl MUKPO- 1 HAHOTEXHOJIOT Y.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS JUCHUILIAHBI

3.1. Misy4enue THCHMILIHHLI HANPABJEHO HAa GOpMHpOBaHHeE y 0aKanaBpoB clexyRmuX npogec-
cuonanshsix (IIK) u npogeccuonansno-cneyuanusupoeannsix (IICK) xomnerenmmii:

- CIIOCOOHOCTBIO BHITIONHATH PabOThI MO TEXHOIOIHYECKON MOArOTOBKE NPOU3BOACTBA MaTEPUAIOB U
U31enui 21eKTpoHHOM TexHuku (ITK-8);
- TOTOBHOCTBIO K MPUMEHEHHIO COBPEMEHHBIX TEXHOJNIOMMYECKUX MPOLIECCOB U TEXHOIOIMYECKOro 060-

PyZOBaHKS Ha STanax pa3paboTKK U NMPOU3BOJCTBA U3AETHUH MUKPOSIEKTPOHUKH U TBEPLOTEBHOM 3JIEKTPOHHU-
ku (IICK-2).

3.2. B pesy/ibTaTe H3yYeHHs QHCHHITHHBI 0akajiaBp N0JIKeH:
3HATH:
(H3MKO-TEXHONOrHYECKMEe OCHOBBI MPOLIECCOB MPOM3BOACTBA W3AETM SJIEKTPOHHOH KOMIOHEHTHOM
6a3bl, 0COOCHHOCTH NPOBENEHHS OTAENbHBIX TEXHONOTHYECKHX ornepaLuii;
yMeThb:
paccuuTaTh (U3MKO-TEXHONOTMYECKHE PEXUMBI TIPOBEACHHS TEXHONOTMYECKUX NPOLECCOB AJIS TONy-
HCHNS aKTMBHBIX M NACCUBHBIX 3IEMEHTOB 3/IEKTPOHHOH KOMIIOHEHTHO# 6a3bl ¢ TpeOyeMBIMU KOHCTPYKTHBHbI-
MU U 3JIEKTPOYU3HUECKIMHU NTAPAMETPAMM;
BJIAJETh:
— HaBbIKAMH BbIOOpA M NPUMEHEHHS! OCHOBHBIX ONEpalUii TEXHOJOTHHM CO3MAHMUS SIEMEHTOR JJIEKTPOH-
HOW KOMIIOHEHTHOM 0a3bl C y4€TOM UX 0COBEHHOCTEH U KOHKDETHbIX LIETIeii;

- HaBbIKaMu paboOThI Ha 06OPYHIOBaHUY, HUCTIOJIb3yEMOM B MPOU3BOJCTBE 3JIEMEHTOB 3JIEKTPOHHON KOM-
MOHEHTHOI Oa3bl.
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4. OBbEM JUCIHHUIIINHBI U BUJIBI YYEBHOMN PABOTHI

OO1ias Tpya0eMKOCTb TUCLUIIMHBI COCTABIISET

4 3Q4YETHBIX €IUHULL.

CemecTpbl
Bupn yyeGHOI paGoThI Bceero yacos 6 P
AyauTOpHbIe 3aHsITUs (BCero) 70 70
B ToMm uucre: -
Jlexuun 34 34
JlabopaTopHbie paboTsI 16 16
ITpakTuueckue 3aHaTUA 20 20
CamocrositenibHast paGora (Bcero) 38 38
B Tom uucre: -
IIpopaboTka JeKLHOHHOr0 MaTepyana 4 4
IMoaroToBka K J1a60paTopHEIM paboTam 12 12
BrInonHeHUe NpaKkTHYECKUX 3adaHuil 4 4
BeinosniHenue 1 3a1uyta MHAMBUIYANbHbIX 3a0aHUM 14 14
U3-1, U3-2
TToaroroBka Kk KOHTpOJIBbHBIM padotam KP-1, KP-2 4 4
[ToaroToBKa K 9K3aMeHy 36 36
O61as TpyIOEMKOCTb, Yac 144 144
3avernsie Enunurisi 4 4
5. COAEPX XAHUE TUCIHHUIIJINHBI
5.1. Pa3zgensl AMCHMIIIAH U BUIBI 3aHITHIA
g | £
= |§=x| 2<% Bl &
Ne = |§E| £ |&5| 7 | Popmupyemsre Kom-
l'l/;'l HanmenoBaHMe pasieia AMCUMIIMHBI g = §E8 |8 ¢ MeTeHIHH
= |23 § B § £ nal'; (OK, IK, TICK)
=
= |5 |8
1. BRenenue, Leny ¥ 3a1a41 TUCLIUATUIMHBI 2 - - 2 4 I1K-8, TICK-2
5 ITpousBoaCTBEHHAS YMCTOTA, PTUTHEHA U Ge30mac- 5 i i 4 [1K-8. TICK-2
HOCTb
3 Jlutorpaduueckue NPOUECCH B TEXHOJOTHMH SIIEK- 6 6 4 14 30 T1K-8, [ICK-2
TPOHHBIX CPENCTB
4. | TexHONOIHMs MIa3MEHHBIX IPOLIECCOB 4 2 - 2 8 K-8, TICK-2
Texunonorus  HOPMHUPOBAHMSA  TOHKOILIEHOUHBIX
5. | MOKPBITHH METONOM TEPMHYECKOTO HCTApeHHs B 6 4 4 12 26 TTK-8, TICK-2
BaKkyyme
6. MoHHO-NIa3MEHHBIE METOIBI TIOMYYEHHS TOHKHMX 6 4 4 1 2% [1K-8, TICK.2
TIEHOK
7 Texnonorus HOPMUPOBAHMSA  TOHKOMIEHOUHBIX 4 5 4 14 24 TK-8, TICK-2
HNMC
8. Texnonoruueckne mnpoUecchl M3rOTOBIEHMS TOH- 5 5 i 10 14 [1K-8, TICK.2
KOILIEHOYHBIX UMC
9. | Texnomorus c60pOYHBIX NPOLECCOB 2 - - 6 8 K-8, IICK-2
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5.2, Conepsxanue pa3e 0B JUCHHILIHHbI (110 JICKIHSIM)

®opmupyemebie
Ne Haumenosanmue TpynoeMKkocTs | KoMneTeHIMH
Conep:xanue pasienos
n/n pasaesioB (yac.) (OK, IIK,
I1CK)
1. Llenu v 3anaun xypca. TpeGoBaHUs K 00beMy 3HaHuit no
Beenenue, uenmu u | mucuMIUIMHE. DTamkl pasBUTHS U COBPEMEHHOE COCTOS-
3ajiain IUCUMILIIH- | HUE TEXHOJIOTHH MaTephajoB U NPUGOPOB MaKpo-, MUK- 2 T1K-8, TICK-2
HbI PO- U HaHOSJEKTPOHUKH. OCHOBHBIE MPOLECCHl TEXHO-
JIOTYH JIEKTPOHHON KOMIMOHEHTHOMN 6a3bl.
2. | lpousBoncTeeHHast | UucThle MOMEIIEHHS: KlnacCu(UKalMs NpOU3BOICTBEH-
IUCTOTa, TMTHEHA U | HBIX MOMELUEHHUH 10 YUCTOTE BO3MYINHOM CPEeabl 1 MUK-
6€e30MacHOCTh POKIIMMATy, UCTOYHHUKM 3arps3HEHUl, cnocobbl obec-
Ne4YeHus U NMOANePXKAHU YUCTOTHI. Bakyym: rny6una
BaKyyma, CPEICTBA OTKAYKM M METOLBI KOHTPOJ.
Texnonoruyeckue cpenpi: HHMCTOTA MaTEpPHaos, BOLb, 5 T1K.8, TICK-2
Ta30BBIX CPEN M KXUAKOCTEH. AmMnapartypa M 3JEMEHTbI
Fa3OBBIX M JKMAKOCTHBIX cucTeM. BasoBbie onepauuu
OYHCTKH XUIKUX U ra3o00pasHbIX cpen. OuucTka rmo-
BCPXHOCTH MJIACTUH. Be30omacHOCTh pabGoThl B YHCTBIX
NIOMEILEHUAX: TOKCHYHbIC, B3PLIBOONACHBIE W TOXAPO-
ONAacHbIE Cpelbl. YTUIM3anus OTX0n0B.
3. | Jlurorpadmueckue | Knaccudpukauus npoueccos Jyutorpadun. Dusuko-
MPOLECCEl B TeX- | XUMUYECKHE OCHOBBI mpouecca (otonurorpaduu. Ma-
HOJIOTHU 3JIEK- | Tepualbl (OTOPE3NCTOB M WX CBOMCTBA. CrocoObl KC-
TPOHHBIX CPENCTB TIOHNPOBAHMUS: KOHTaKTHas (oTomurorpadus, doTonu-
Torpadus ¢ 3a3opom, npoekuuoHHas ®JI. TeXHOMOrus 6 TIK-8, T1ICK-2
M3roToBNEHUs (oTowabnaonos (PILI). IMorpemnoctu
usrotopnenus OII. Onruveckue sddextsl npu doro-
autorpaduu. MeTombl U TEXHOJIOTHs bopmMupoBaHus
PUCYHKA HHTETPANLHBIX CXEM.
4. | Texnonorus mnas- | BsanmonelicTBUe SHepreTHUECKHX HOHOB C Mmarepuana-
MCHHBIX  TIpouec- | MU. DU3MKO-XUMHYECKHE MPOLECCHl B HU3KOTEMMEpa-
COB TYPHOH rasopaspsinHoii nnasme. Ipouecchl TpaBneHus 1 4 MK-8. TICK-2
OYMCTKHM MaTepUanoB ¢ ucnosb3zoBanreM HITI. OcHOBbI ’
MOHHOTO TPABNIEHUS, MNA3MOXUMUUYECKOTO TPABNEHHUS U
WOHHO-XMMHUYECKOT0 TPABJIEHHUs MaTEpHAIoB.
5. | Texnonorus op- | ®opmupoanue MOJIEKYJIApHOTO mnoToka. Pusmka Tep-
MHpPOBaHUsA TOHKO- | MUYECKOTO MCNapeHus B Bakyyme. CKOPOCTb KOHIEHCa-
TUIEHOYHBIX NO0- | UMH. MeXaHu3M HCHapeHMs COSAMHEHWH M CIUIABOB. 6 [K-8. TICK2
KpeITHH  MeTonom | Croco6bl ncnapeHus ’
TEPMUYECKOTO MUC-
NapeHus B BaKyyme
6. | Houno- Du3nKa MOHHOTO pacmblieHus. Moaeib HOHHOTO pac-
[LIa3MEHHbIC M- | MbIIEHUSA. 3aKOHOMEPHOCTH pacnbuieHus. Teopus MOH- 6 [K-8. TICK-2
TOABl  MOJYYEHUA | HOTO pacmblieHHs. CKOPOCTb OCaXIeHWs MieHOK. I1o- ’
TOHKHUX IUIEHOK JY4CHWE MIEHOK MOHHO-ILIa3MEHHbIM PACTIbLICHUEM.
7. | Texnonorust ¢op- | Momnoxku. TOHKOMIEHOUHbIE PE3UCTOPLI, KOHAEHCATO-
MHpOBAaHUA TOHKO- | pbl, MHAYKTMBHOCTH. BbiGOp Mmatepumainos. Texuonoru- 4 [K-8. TICK.2
ieHoYHbIX UMC HECKME TOIpeIlHOCTH. IIpOBOOHMKM U KOHTAKTHbIE ’
TUIOINAAKH,
8. | TexHonoruueckue DOpMHpOBaHHE TOHKOMIEHOUHBIX UMC ¢ MPUMEHEHHU-
NPOLECChl  M3rO- | €M MPAMBIX U 0OPATHBIX KOHTAKTHBIX MACOK. 5 ITK-8, TICK-2
TOBJIEHHSI TOHKOII-
JIeHOYHbIX UMC
9. | Texnomoruss c6o- | Pasmenenue nnacTu Ha Kpucraiiel. Metoapl kperne-
POHHBIX POLECCOB | HUA KPUCTAILIOB B Kopmyce mpu6opa. Metoasi npucoe-
AWHCHUs BHELIHUX BbIBONOB. COOpKa NpuGOpPOB Ha JieH- 2 K-8, TICK-2
TO4HBIM HOCHTENb. MeTomsl repmeTusauuu KOPIyCcoB
puGOpOB.
5
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5.3. Pazjeqpl THCUMILTHHBI M MEXIUCHMILIMHAPHbIE CBSI3H ¢ 00eCTeuHBAO MM (mpenwi-
AYIMMHA) ¥ 00ecIeunBaeMbIMH (0CTEeTYIOMUMHA) JUCIHILTAHAMEA

H Y Ne Ne pasnenioB JaHHON AMCUMILIMHBI U3 Ta61.5.1, 1as KOTOPBIX
Ne AMMEHOBAHHE 0DECTIEYNBAIOLIAX HEOOX0MMO H3y4eHue obecneynBaOUX (MPeabILYINNX) 1 obecie-
(npeabiaymnx) u oGecneYnBaeMbIxX
n/n (HOCIE/yIOMIHX) AMEHILTHE YHBAEMBIX (MOCAENYIOLINX) THCHUIIIHH
1 | 2 [3[]4]5]6[7 8]0 ]
IpeawecTByOMKE AMCHUNTHHBI
1. | MaTtepuansl 371€KTPOHHO} TEXHUKH + + + + + + + +
2. | DusnuecKHe OCHOBBI 3JIEKTPOHUKU + + + + + + + +
Du3yiKa KOHIECHCUPOBAHHOTO COCTOS-
3. ona P + + + o + + + +
HUSI
4. | Du3KKa IIEHOUHBIX HAHOCTPYKTYP + + + + + + + + +
IMocaeayromue IMCUUNIMHBI
TexHoOMOrUst KPEMHUEBOI HAHONIEK-
i + + + + + + + + +
TPOHUKH
[IpoeKTUpOBaHUE SIEKTPOHHON KOM-
2. | NMOHEHTHO Ga3bl MUKPOJJIEKTPOHUKM U | + + + + + + + + +
MHUKPOCUCTEMHOU TEXHUKHU
3. | Ilpoueccsl MUKPO- ¥ HAHOTEXHOJNOT UK -+ + + + + + + + +
5.4. CooTBeTCTBHE KOMIETeHIHH, HOPMHUPYeEMBIX NP M3Y4YeHHH IHCUMILIMHBI, H BHI0B
3aHATHHA
TepeyeHb KOM- Buae! 3aHsTHi
N DopMbI KOHTPOJISA
NeTeHU Ui JI | 113 | JIa6 | CPC
Onpoc Ha nexuusx. 3alnTa MHAMBUIYANbHOTO 3a0aHMs. 3allUTa OTIETOB
[TK-8 | <k + + 10 NPaKTUYECKUM 3aHATHSM. 3alIUTa OTYETOB 10 JaOOPATOPHBIM 3aHATH-
aMm. Konrtponbhas pabora.
Onpoc Ha nekuusX. 3alura MHAMBUAYATLHOTO 3a1aHMs. 3aIUTA OTISTOR
[1CK-2 + | + + e T10 JIaOOPaTOPHBIM 3aHATUAM. 3alIMTa OTYETOB 110 NPaKTUYECKUM 3aHATH-
am. KoHTponbHas paGora.
6. METOJbI 1 ®OPMbI OPTAHU3AIIMA OB YUEHUS
Texnosoruu HHTEPAKTHBHOI'O oﬁyqemm IIPpH pa3sHBIX (l)OpMaX 3aHATHHA B Yacax
®opmMblI JlaGopaTopHbie
P Jlekuum (uac) parop Bcero
MeToab! paboTsl (yac)
Paboma 6 xomande 6 6
Onpoc na nexyusx 4 4
HTOro MHTEpakTHBHBIX 3aHATUI 4 6 10
7. JABOPATOPHBIU IPAKTUKYM
Ne paznena Tpyno-
Ne mzll)cuin— Temaruka nabopaTopHbIx paboT eMplg;)l::Tb s v
n/n PATOPRAIX P OK, TIK, TICK
JIMHBI (uac.)
1. 3 TexHonoruueckuit npouecc poronutorpadun 4 I1K-8, [ICK-2
2 5-8 Ocax1eHHE PE3UCTHBHBIX U MPOBOISLIMX MIEHOK 4 TI1K-8, TICK-2
M3roToenenue u uccnenoBaHue TOHKOILIEHOYHBIX KOHAEHCATO-
3. 5.8 s & 4 MTK-8, TICK-2
poB
HM3zyuenre MOrpemHOCTH M3rOTOBNEHMS! TOHKOMIEHOUHBIX pe-
4. 7 Y P WOICICHOHHED: P 4 TK-8, TICK-2
3MCTOPOB
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8. IPAKTUYECKMUE 3AHSITUSA (CEMUHAPEI)

Ne | Ne pasmena ame- . Tpyno- Komnerennuu OK,
TemaTuka NPAKTHYECKHUX 3aAHSATHIA €MKOCTh
n/m HUILTHHBI MK, IICK
(4ac.)
1 3 Texuonorus mnonydeHHs pHUCYHKA WHTErpanbHbIX 6 T1K.8, TICK-2
MHKPOCXEM
2. 3 TexHonorus usrorosnenus GoroabroHoB 2 K-8, TICK-2
3 5 PacyeT pexuMoB HamblIeHHS [UIEHOK METOIOM Tep- 4 TK-8, [ICK-2
MUWYECKOI0 MCTIAPEHUs B BaKyyMe
4 6 PacueT pexuMOB HalblIeHUs TUIEHOK METOIOM HOH- 4 K-8, TICK-2
HO-IJIa3MEHHOT0 PACIIBIICHHS B BAKYyyMe
5 . Pacyer TexXHOJOru4eckoil MOrpemHOCTH U3TrOTOBIE- 5 [1K-8, TICK-2
HUs snemeHToB UMC
6 8.9 Pa3paboTka TeXHONOTMYECKOTO MapLIPYTa M3rOTOB- 5 [K-8. TICK.2
JIEHUsI TOHKOILUIEHOYHbIX UMC
9. CAMOCTOSATEJBHAS PABOTA
Ne Ne pazpena TemaTuka caMmocTOSATEILHOM PaboTHI Tpyno- Komnerenunu | KoHTpoJb BhinosHe-
e€MKOCTh
n/n | IMCUHUTLIMHBI (Oemanuzayus) (15i65) OK, IIK, IICK HHsl paboThI
s 1-9 ITpopaboTka IEKLIMOHHOTO MaTepuana 4 T1K-8, TICK-2 Omnpoc Ha Nekuusx
5 3,59 ITpopaboTka 1eKUMOHHOrO Marepyasia npu 4 [1K-8. [ICK-2 OT4eTsl N0 IpakTHYe-
NOATOTOBKE K MPAKTUUECKUM 3aHATUAM CKUM paboTam
3 1.9 ITIpopaboTka JeKLMOHHOrO MaTepuana npu 4 M1K-8, TICK-2 PesynbTaThl KOHTPOIIL-
NIOATOTOBKE K KOHTPOJIbHBIM paboTam HbIX paboT
4. 3,5-8 IToarorosxa k 1aGopaTopHLIM paboTam 12 TIK-8, [ICK-2 OTaetst o Te6opa-
TOPHBIM paboTam
5 1-9 BbIl'IOJII;IeHI/Ie 1 3aIUATa WHIUBUIYAJbHBIX 14 [1K-8. TICK-2 3aumra I/IHIII/IBI/II[Vya.Hb-
3aganui M3-1, U3-2 HbIX 3aJlaHUI
6. 1-9 IToaroroBka u caaua sk3ameHa 36 T1K-8, IICK-2 OlLieHKa 32 9K3aMeH

TemaTnka HHIUBHAYATLHBIX 3aXAHMIA:

Tema uHaMBUIYaNbHOTO 3agaHus Ne 1:
Texnonozus opmuposarus MOHKONIEHOUHBIX NOKPbIMUT
BapuanTsbl npuBeeHb! B y4e6HO-METOANYECKOM [OCOOUY (n.12.3.2).

Tema nHIMBUOYaLHOTO 3a0aHusg Ne 2:
Texnonozus uszomosnenus gppazmenma nnenounoii UMC. Pacuem DENCUMOB NONYYEHUSL NNEHOK.
BapuanTsl npuBeneHsl B y4e6GHO-METONHYECKOM TI0COOUH (n.12.3.2).

Tema xoHTpONBEHON paboTel Ne 1: Texnonozus numozpaguueckux u miasmeHHbIx npoyeccos (Paznensl 2-4 paboueit
MpOrpaMMel). BapuaHTbl KOHTPOILHOM PaGOTHI MPUBENEHBI B Y4eOGHO-METOAMYECKOM NOCOBUH (n.12.3.2).

Tema koHTpOIIBHO paGoThl Ne 2: Texronozus opmuposanus monKonieHouHsx noxpermuti (Paznenst 5-9 paboyeit
Nporpammel). BapuaHTsl KOHTPOJIBHOM paboThI IPUBEIEHBI B y4ebHO-MeToaMYeckoM nocobun (11.12.3.2).

qu6HO-MeT0ﬂI/HeCKOe nocodue COIEPKAT BapUaHThI 3a0aHUN NJis KOHTPOJIBHBIX pa60T W MHOUMBHUIYAJIbHBIX 3ana-
HUH. llJ'lﬂ CaMOCTOSITENIBHOTO U3YYEeHUs PEKOMEHIOYETCA CNUCOK JIMTEPATYPBI U NPUBOASTCS CHPABOUHbIE MaTtepualsl.

10. IPUMEPHASI TEMATUKA KYPCOBBIX IIPOEKTOB (PABOT) (ue mpexycmoTpe-

HO)
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11. PEATUHT OBASI CHCTEMA JUISI OIEHKH YCIIEBAEMOCTHU CTYJIEHTOB
Tabmuna 11.1. BaaibHble OUEHKH U5 3J1eMEHTOB KOHTPOJISA

MaxkcumanbHbIii - MaxkcumanbHbIi
MaxkcumanbHbI#i
DJ1eMeHTbI 0ast Ha 1-y10 KT 6aJi1 32 nepuon me- | Beero 3a
4yeOHOH AesITeNLHOCTH € HAyYyaja ceMecT- Oaliias ek HETIAON e x1y 2KT u Ha ko- ceMecTp
y xay 1KT u 2KT
pa Hell cemMecTpa
Beimonnenue u SallluTa HRAMBHITY- 5 5 s 15
ANTBbHBIX 3aaHui
KoHTponbHbie paboTe 10 10 20
3aiura 1abopaTopHbIX paboT 7 7 14
OTy4eTsl 0 NPAKTUYECKUM 3AHATHAM 5 5 5 15
KOMMOHEHT CBOEBPEMEHHOCTH 2 2 2 6
UToro makcumym 3a nepuon: 22 19 29 70
Cnaya 3x3ameHa (MaKCUMyM) 30
Hapacrawummum urorom 22 41 70 100

Tabmmma 11.2. Ilepecuer 6217108 B OLEHKH 32 KOHTPOJIbHbIE TOUKH

bajuibl Ha JaTy KOHTPOILHO# TOUKH OueHka
2 90 % ot MakcuManbHO# cyMMbl 6annos Ha naty KT 5
Ot 70% 10 89% oT MakcUManLbHOM CyMMBbI GaliioB Ha naty KT 4
Ot 60% 10 69% 0T MakcUMabHOM CyMMbI GaJII0B Ha gary KT 3
< 60 % 0T MaKCUMAaIbHOMN CyMMbI 6aJII0B Ha jgaty KT 2

Tabauna 11.3. Ilepecuer cymmsbl 6a/LioB B TPAJUUHOHHYI0 H MEKTYHAPOJHYIO OLEHKY

HToroeasi cymMmma 6a/1/10B, Y4UTHIBAET YCIELLHO
Ouenxka (I'OC) y n.Y y

N Ouenka (ECTS)
CIAHHBIH YK3aMeH

5 (oTaM4HO) (3auTeHO) 90 — 100 A (oTnnuHO)
85-89 B (oueHs xopoo)
< (xopomo) 75 _84 C (xopoio)
(3auTeHo)
I8 74 D (ynoBnetBopuresHo)
3 (yIOBIETBOPUTENLHO) 65— 69 Y P
(3auTeHo) 60 — 64 E (nocpencreenHo)

2 (HeyOBNETBOPHUTENLHO),

Huzxe 60 6ansior F (HeynoBneTBopuTenHO
(He 3auTeHO) (Heyn P )

—_

O 00 JON L AW

10
11
12

13
14
15
16
17
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BOIlpOCbI OJIst MOATOTOBKH K IK3aMeHny:

TexHomornyeckue Cpe€nkbl. BazoBrlie onepauuy OYUCTKHU XKUIKUX U ra3006pa31-u>1x cpen. OuncTka MOBEPXHOCTH ILj1a-
CTHH.

Jlutorpaduyeckue npoueccsl. Paspemarowmas cnocobHoCTb JuTorpaduu.

Du3MKO-XUMUYECKIE OCHOBBI TIpoLEcca oronurorpadun. Marepuans GOTOPE3NCTOB U UX CBOMCTEA.

CrocoObl 3KCIIOHUPOBAHKS: KOHTAKTHAS Gotonurorpadus, Gporonurorpadus ¢ 3a30poM, NpoeKuroHHas DJI.
Texnonorus usrorosneHus GoTomwabIOHOB (@LLI). MorpemHocTy U3rotToseHus MIII.

Onruyeckue 3ddexTsl npy poTonuTorpadu.

MeTozns! 1 TexHoNnOrUs HOPMUPOBAHUS PUCYHKA WHTErpabHbIX CXEM.

Du3nKa TEPMUYECKOrO HCIIAPEHHUS B BaKyyMe. Ilonyyenne nueHoK METONOM TEpMUYECKOTO UCTIapeHwus..
Tepmuyeckoe ucnapenue B Bakyyme. CKOPOCTb KOHAEHCALIUH. IlapameTpel, onpenensioLye CKopocTh KOHAEHCALIHH.
Mexanu3sm ucnapeHust coenuHenuit u criasos. Croco6bl ucnapeHusl.

Du3yKa HOHHOTO pachblIeHus. CKOPOCTh paCIbLIEHHS. CKOpOCTb OCaXIEH!s MIEHOK.

Mozens wonHoro pacmnsuienus. Kosdduument pacrblIeHust. 3aBUCUMOCTb kO3(GGULMEHTA PACIIBUIEHUS OT pasnuy-
HBIX NTapaMeTPOB.

[Tonyvenne nieHOK MOHHO-MIA3MEHHbIM pacnelieHreM.

Texnonorus nnasmenHsIx npoueccos. B3aumoneiicTeue SHEPreTHYECKUX HOHOB C MaTepuaiaMu.
TexHonoruyeckuit NpoLece U3roTOBNEHUS PE3UCTUBHOI MaTpULbI.

Texnonoruyeckuii npouecc u3roronesus RC-cxembi.

TexHonorus c6OpOYHLIX IPOLECCOB.




12. VYYEBHO-METOJJMYECKOE ¥ HHOOPMAIIMOHHOE OBECIIEYEHUE JUC-
UILIAHBI

12.1 OcnoBnas auTeparypa
12.1.1. TexHONOrUS TOHKOIIEHOYHBIX MUKPOCXEM yuebHoe nocobue / T. U. Jlanununa ; ®enepansHoe
areHTCTBO M0 00pasoBaHuio, TOMCKHIT rOCyIapCTBEHHDIH YHHBEPCUTET CUCTEM YNIPaBJIEHUS U PAaJHUOBIIEKTPO-
HukH, Kadenpa dpusnueckoii s1ekTpoHuky. - Tomck TYCVYP, 2012. - 151 c. - [aneKTpOHHBIIH pecypc] .- aapec:
http://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231

12.1.2. Nanununa T.HM., Karageit B.A., Aumwenko E.B. Texuonorus KPEMHUEBON HAHOZJIEKTPOHUKHU:
Yue6Hoe nocobue. — Tomek: B-Crektp, 2011. — 263 c. - [anexTponHbIH pecypc] .- aapec:
htm://miei.tusur.ru/index.{}hp?omionzcom_content&(,’/E;EZ‘,’foSS%93view=article&id=231

12.2 TononauTenpHas IuTEpaTypa

12.2.1. lanununa T.NU., Yuctoenosa 1.A.OGopynoBaHne a1isi CO3NaHUS U MCCIIENOBAHMS CBOMCTE OGBEK-
TOB HaZHOSIIEKTPOHHKH : YueOHOe nocobue / TOMCKMI rocyapCTBEHHBbIH YHUBEPCUTET CUCTEM YIIPABIECHUS U
Panuo31eKTPORKKH. — Tomek : 2010. — 100 c. : un. - [aneKTpoHHbIi pecypc] .- anpec:

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

12.2.2. TIpouecchl MHUKPO- B HAHOTEXHOJIOTHM : yuebHoe nocobue nis Bysos / T. . [anununa [v mp.] ;
DenepanbHoe areHTCTBO Mo 06pa3oBaHmio, TOMCKHA FOCYNapCTBEHHbIH YHUBEPCUTET CUCTEM YMNPABIEHUS U
panuosnekTponuku. - Tomek: TYCVP, 2005. - 316 c. : un., Tabn. - bubnuorp.: c. 310-313. - ISBN 5-86889-
244-5 (103 sx3.)

12.2.3. TexHONOrHs, KOHCTPYKLIMH U METOMbI MOZIC/IMPOBAHHS KPEMHHEBbIX UHTEIPATbHBIX MUKPOCXEM
[Texer] : yue6Hoe nocobue g By30B: B 2 u. / pen. 0. A. Yanneirun. - M. : BUHOM. Jlaboparopus 3nanui,
2010 - . - (Onexrponuka). - ISBN 978-5-94774-583-2. Y. 1 : Texnonoruyeckue mpouecchl U3roToBIEHUS
KPEMHMEBBIX MHTCIPAJIbHBIX CXeM U MX MozenupoBaHue / M. A. Kopones, T. 1O. Kpynkuna, M. A. Pegenega. -
M. : BUHOM. Jla6oparopus 3uanuii, 2010. - 397 c. : w1, - )- - bubnuorp.: c. 397. - ISBN 978-5-94774-336-4
(10 3k3)

12.2.4. MukpoasekTpoHnka: OU3HYECKHE U TEXHOJOrHYECKHE OCHOBBI, HAZIE)XHOCTb: YueOHoe nocobue
ans By3os / U. E. Edumos, Y. 5. Koswips, 10. U. I'opbyHOB. - 2-e u3n., nepepab. u non. - M.: Beicias HIKOJIa,
1986. - 464 c. (52 3x3.)

12.2.5. TexHonorus Mukpocxem : YueGHoe nocobue mis By30B / O. [I. [1apdeHoB. - M. : Belcinas mxona,
1986. - 318[2] c. (727 5k3.) 1 2 {

12.2.6. TexHONOTHA MHKPO3IEKTPOHHbIX ycrpoiicts: Cripasounuk / 3. FO. Totpa. - M.: Panuo u CBSI3b,
1991. - 528 c. - ISBN 5-256-00699-1. (46 5k3.)

12.2.7. TOHKOIIEHOYHbIE MMKPOCXEMbI [1Jis NpUOOPOCTPOEHUS M BBIYUCIMTENLHOM TeXHUKH : / B. .
['mmnenscon, FO. A. Paguonos. - M. : MaumHoctpoenue, 1976. - 328 c. (425k3.) b2

12.3 YuebHo-MeTOaAHYeCKHE TOCOGHS H IporpamMmMHoe obecreueHue

12.3.1. TexHONOrUS TOHKOILICHOYHBIX MHKPOCXEM y4ebHO-MeTou eCKOe NOCOGHe MO ayAUTOPHBIM
TIPaKTUYCCKUM 3aHATUAM M CAMOCTOSITENLHOM paGoTe 11 CTyaeHTOB crenranbHocTd 210104 "MuKpoaneKkTpo-
HUKa 1 TeepoTenbHas anekrponnka” / T. W. Tanununa, U. A. Uncroenosa ; DenepalibHOE areHTCTBO MO o0pa-
30BaHuMI0, TOMCKHMH rocy1apCTBEeHHBIN YHUBEPCUTET CHCTEM YNPaBlIE€HUs U PaAUOBNEKTPOHUKH. - Tomek : TY-
CVP, 2007. - 73 c. (50 k3.)

12.3.2. Jlanunusa T.M., Yucroemosa U.A. Texonorus TOHKOMJIEHOYHbIX MHUKPOCXeM. YuebHO-
METOZINECKOE NOCOOHE MO aYTUTOPHBIM MPAKTHYECKUM 3aHATUAM H CAMOCTOSTENbHOMN paboTe Ui CTynEHTOB
cneuranbHocTy 210104 «MUKpPOS/IEKTPOHUKA M TBEPAOTENbHAS onekTpoHuka». Tomck: TYCVYP, 2007 . —
[on1eKTpoHHBIiT pecype] .- anpec:

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

12.3.3. Nanununa T.U., Caxapos }O.B. Texnonorus TOHKOIUICHOYHBIX MUKpOCXeM : MeTonuueckue yka-
3aHU4 M0 BbINOJIHEHUIO 1ab0paTOpHbIX paGoT. — Tomck: TYCYP, 2007. — 63 c. (30 3k3)

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JAACHUITJINHBI

JUist peanusanmm nporpaMmbl YueGHOM TUCLMIUTUHDI TpebyeTCs ayIMTOPHs, OCHALIEHHAS MYJIbTHME M-
HBIM MPOEKTOPOM.

JlaGopaTopHble paGoTHI MPOBOASATCS B CHEUMaNTU3UPOBaHHON NabopaTopun Kabenph! (huzryecKoi anek-
TPOHHKH, OCHALIEHHOH BaKYyMHBIM T€XHONOIHYECKUM 0GOPYIOBaHHEM. ] “
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MpunosxeHue k paboueit nporpamme
®esepanbHoe rocyaapcreeHHoe GroasKeTHOE obpasoBaTenbHoe yupexkaeHue
BblCLLIero obpa3oBaHus

«TOMCKWW rOCYOAPCTBEHHbBIN YHUBEPCUTET CUCTEM YNPABJIEHUA U
PALOVOS/TIEKTPOHUKU» (TYCYP)

YTBEPKIAIO

IIpopexrop 110 y9ebHo#i paGoTe
-f}f“'i/"*s”’*";f M. E. TposH

« £ » OF 2016,

®OH/] OLLEHOYHbIX CPE/ICTB 110 YYEBHOW ANCLUNIM/IUHE

OcHOBbI TEXHOOTUU 3JIEKTPOHHOM KOMMNOHEHTHOM 6a3bi
(nonHoe HaumeHoBaHMe yueBHOM AUCUMAAMHD! UK NPaKTUKK)

YpoBeHb OCHOBHOM 06pa3oBaTenbHO nporpammoil 6akanaspuar

HanpasneHue(s) nogrorosku (cneumanbHocTb) 11.03.04 IneKTPOHMKA U HaHO3/1IEKTPOHMKA
(nonHoe HaumeHoBaHMe HanpaBneHus NOAroToBKM (cneuuanbHocTh))

Mpodunb(m) MUKPO3NEeKTPOHMKA 1 TBEPAOTEIbHAA 3NEKTPOHUKA
(nonHoe HaumeHoBaHne npoduns HanpasaeHWA NOATOTOBKM (cneumanbHOCTH))

®opma obyueHus oyHas

dakynbrer ANIEKTPOHHOMU TeXHUKH (DI)
(cokpalleHHOe 1 NosHoe HaumeHoBaHMe dakynbreTa)

Kadegpa dusunyeckoit snekTpoHukm (H3)
(cokpalleHHOe U noNHoe HaumeHoBaHMe Kadeapsbi)

Kypc 3 Cemectp 6

YuebHbiii nnaH Habopa 2015 roga.

3aver cemectp Ound. 3auer
cemecTp
9K3ameH 6 cemectp

Tomck 2016
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1 Beenenne

@OHJ OIEHOYHBIX CPENCTB (®OC) sBIseTcs NpWIOKeHHEM K pabodeit [porpamme
JVCIUTUTMEE! (PaKTHKH) U MPENCTaBIseT coGOd COBOKYIIHOCTE KOHTPOJIBHO-U3MEPUTEIHHBIX
MaTepHaloB (TUIOBBIE 3aaud (3aJaHus), KOHTPOIBHEIE paboTEI, TECTHl M AP.) U METONOB HX
HCIIO/Ib30BAHNS, —NPEIHASHAYCHHBIX ISl W3MEPEHHS YPOBHS IOCTHXKEHHS CTYLEHTOM
YCTaHOBIICHHBIX PE3YIbTaTOB 00yUEHHS.

©OC no mucrunuuHe (IPaKTHKE) HCIIONb3YeTCs IIPY NPOBEACHUM TEKYIIETrO KOHTPOJIS
YCIICBAEMOCTH U IIPOMEIKYTOYHOH aTTeCTaIiH CTYEHTOB.

IlepedeHp 3aKpeIUIEHHBIX 32 IUCIMILTHHOMN (IpaKTHKON) KOMIIETEHIWM IPUBENCH B

Tabmuie 1.

Ta6nmua 1 - Ilepedens 3aKpenuieHHBIX 32 TUCHHAIUINHON KOMIeTeHIHMi

JTans! popMupoBanus

Kon ®opMyIHpPOBKA KOMIIETEHIHH
KOMIIeTeHIIHH
IIK-8 CIIOCOOHOCTh BBINONMHATH PaGoTHl 110 | J[OIDKEH 3HATH (DU3UKO-
TEXHOJIOTNYECKOMU IOATOTOBKe | TEXHOJOTUYCCKUE OCHOBBI IIponeccoB

MPOM3BOACTBA MATEPUANOB U m3jenui | POMSBOICTEA MATCPHAIIOB 1 M3NCIIHH
3IEKTPOHHOM KOMIIOHEHTHOM 6a3kl,

0COOEHHOCTH IIPOBEICHUS OTAENLHBIX
TEXHOJIOTHYECKUX OTIepaIlHii.
JIoTKeH yMeTh pacCunTarh (pU3UKO-
TEXHOJIOTHYECKHE PEKUMEI JIJIs
IOJIy4EeHUS aKTUBHBIX U MTACCUBHEIX
3NIEMEHTOB 3JIEKTPOHHOM
KOMIIOHEHTHOM 0a3kbl ¢ TpeOyeMbIMuU
KOHCTPYKTUBHBIMH H
3IEKTPOPUINIECKIMHU TTapaMETPaMH.
JloiKeH BlIaieTh HaBBIKAMK BbIOOpa 1
IIPIMEHEHHU OCHOBHBIX OIlepariuii
TEXHOJIOTHUY CO3JaHUs 3JIEMEHTOB
3JIEKTPOHHON KOMIIOHEHTHOH 6a3sbI ¢
YUETOM UX OCOOCHHOCTEH U
KOHKDETHBIX 11€JIe; HaBBIKaMH
paboTel Ha 000PYIOBAHUH,
HCIIOJIB3YEMOM B IIPOU3BOJICTBE
9JIEMEHTOB 3JIEKTPOHHOMI
KOMITOHEHTHOU 0a3bl.

3H€KTpOHHOfI TCXHUKHU

IICK-2 TOTOBHOCThH K npuMeHeHuo | JIoJokeH 3HaTh COBPEMEHHBIE
COBPEMEHHBIX TexXHONOrn4YecKkux | TEXHOJIOTHIECKUE IIPOLECCHI U
o0opynoBaHue, HCIIOJIb3yeMbIe Ha
sTanax pa3paboTKu B IPOU3BOICTBA
W3LENUNA NIEKTPOHHON KOMIIOHEHTHOM

IIPOLIECCOB M TEXHOJOTHYECKOTO
000pyIoOBaHUs Ha JTamax pa3padoTKu

u IIPOM3BOJICTBA M3JEIHH | o0
MHKPOIEKTPOHUKH M TBEPIOTENBHOH | JIomkeH yMeTh BHIGHDATE
3NIEKTPOHUKHU TEXHOJIOTHYECKoe 000pyIoBaHHE IS

KOHKPCTHOT'O IIPUMCHCHU .
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JloJKeH BlIafieTh MPaKTHYEeCKUMHU
HaBLIKaMH paboThI Ha 000PYIOBaHHY,
HCIIOJIE3YEMOM B IIPOU3BOCTBE
3JIEMEHTOB JJIEKTPOHHOH
KOMIIOHEHTHOM 0as3kl.

2 Peanmzaumsa xomnerenumii

1 Komnerennus ITK-8

TIK-8:

IIPOHM3BOACTBA MATEPHAJIOB U U3AEJIHMI 3JI€KTp0HHOﬁ TEXHUKH

CIIOCOOHOCTH  BBIMOJIHATH paﬁoTbI N0 TEeXHOJOTHYECKOH IIOATOTOBKE

Jast popMHpOBaHMS KOMIIETEHIIUH - HEOGXOMUMO OCYIIECTBUTE pAn STamoB. OTamnbl

@OpMHpOBaHI/Iﬂ KOMIICTCHIIUN, IIPUMEHSIEMBIE I O3TOr0 BHILI 3aHATHN U HCIIOJB3YyEMBIC

CpEICTBa OLICHHUBAHMS IIPENCTABIICHBI B Ta6J'II/IHe 2.

Tabauua 2— Jransl GopMHUpPOBAHMSI KOMIIETEHIMH H HCII0JIb3yeMbIe CpelCTBA OeHHBAHMS

1. Cocras 3HaTh Ymern Baaners
Brnaneer HaBeIKaMu
BBIOOpa U
3HaeT QU3UKO- YMmeer paccuuTarh IIPUMEHEHUS
TEXHOJIOTUYECKHE bu3uKo- OCHOBHBIX OIlepaluit
OCHOBBI ITPOTICCCOB TEXHOJIOTHYECKHE TEXHOIIOTHH
IIPOU3BOICTBA PEXUMBI JIJIsT CO3aHMS 3JIEMEHTOB
MaTepuaioB U NOJYYCHHS] aKTUBHEIX | 3JICKTPOHHOM
151631 () 1517 U TIaCCHBHBIX KOMITIOHEHTHOM 0a3bl
Conep:xanne 3JIEKTPOHHOMH 3JIEMEHTOB C YUETOM HX
3TanoB KOMIIOHEHTHOH 6a3bl, | 371€KTPOHHOM 0COOEHHOCTEH H
0COOEeHHOCTH KOMITOHEHTHOM 6a3bI C | KOHKPETHBIX LEIEeH;
IIPOBEIECHUS TpeOyeMbIMH - HaBBIKaMHU pabOTHI
OTIENBHBIX KOHCTPYKTUBHBIMHU H Ha 000pyIOBaHUHY,
TEXHOJIOTHYECKHUX SIEKTPOPHU3UUECKUMH | UCIIOIBE3yEMOM B
oreparuit IapameTpamu IIPOU3BOJNICTBE
JJIEMEHTOB
9JIEKTPOHHOU
KOMIIOHEHTHOH 62351
e JlabGoparopHsie
o Jlexmuu; patop
paboTsr; e JlaGoparopHbie
e Jlpaxtuyeckue
s e [lpaktuyeckue paboTsl;
Bunei 3ausaii 3aHSTHS,
3aHSITHSI, e JlpakTHueckue
e lHnuBHIyanbHBIE
e CamocrosTenbHas 3aHSITHUS
3alaHus
paboTa CTyIeHTOB
¢ Tecr; e Odopmrenue e BrmonneHnue
Hcnoansyembie e KonTponbusie OTYETHOCTH U 1a00paTOPHLIX
cpeacTBa paboTsr; 3aIuTa paboT u 3aruTa
OIleHHBAHHSA e 3amura 1a00paTOPHBIX OTYETOB
UHIWBUIYaILHOT pabor; e 3ammTa
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0 33JaHMu;
Brmonuenne
NIPAKTHYECKUX
3aJlaHuN
OK3ameH

Odopmienre u
3amuTa
HHIUBUIYATBHOTO
3a[laHus;
KonTtponbusie
paboTHr;
Bremonuenue
IIPaKTAYECKUX
3aJaHul

NPaKTHYECKUX
3a1aHuH,
e DOK3ameH

O6U_II/IC XapaKTCPUCTUKHU MMOKa3aTrejaed U KPpUTCPUEB OLICHMBAHUS KOMIIETCHIIMU Ha BCEX

dTalnax IIpUuBCICHEI B T8_6J'II/II_[C 3.

Tabnuna 3 — O0mue XapaKkTepHCTHKH MOKa3aTe el 1 KPHTEpPHEB OLlEHHBAHHS
KOMIIETEHIHH 110 3Tanam

Iloka3aresnn n

—— 3HaThb YMmers Baagers
Obnamaer
Obmamaer muamna-
baxTHYeCKUMU H
e — 30HOM IPaKTHYECKHUX Kontpomupyer
Ot1iimuso (BHICOKUM 3HAHUSIMH B JMEHMH, TPeOyeMBIE pabuTy; HpSRaIHT
. JUISL pa3BUTHSI TBOP- OIICHKY,
YPOBEHB) Ipenenax u3ydaeMoi -
OBIACTH C YECKUX PEIICHUH, COBEPIICHCTBYET
T p— abcTparupoBaHus JIEUCTBUS pabOTHI
P po6GieM
IPUMEHUMOCTH
ObGnamaer Bepet
;T — NManazoHoM OTBETCTBEHHOCTH 32
’ IPAKTUYIECKUX 3aBEpILICHUE 32]1a9 B

IPUHIATIEL,

Xopommo (6azoBbrit HPETECeH. GEmme yMeHHH, TpebyeMbIx HCCIIEIOBAHHH,
YPOBEHb) P ’ JUISL pELICHUs npucnocabauBaeT
HOHSTHUS B IIpeeax
" OIIpeNIeICHHBIX CBOE IIOBEJICHUE K
M3y4aeMou o00JIacTu
po6ieM B o6nacTH 00CTOSTENBCTBAM B
HCCIIETIOBAHMS pelIeHnu mpobdemM
Obnanaer
OCHOBHBIMHU
YnoB1eTBOPHUTEIHLHO Pa6oraer npu
N Obnanaet 6a30BEIMHU YMEHUSIMH,
(moporoBbIi MPSIMOM
OOIIMMH 3HAHUSMHI TpeOyeMBIMH IS
YPOBEHB) HaOIIONEHUH
BBITIOTHEHUS

IIPOCTHIX 3aaa4
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QopmyMpoBKa TOKa3aTeleil M KDPUTEPHEB OLCHHBAHHUS JAHHONW KOMIICTCHIIAN
IIpUBENEHA B TAOIHUIE 4.

Ta6amua 4 - IlokazaTenu u KPUTEPHH ONEHHBAHNS KOMIIETEHIHH HA ITANAX

IlokazaTenu u
3HaTh Ymern Baaners
KPHTEpUH
3HAem QuUIUKO- ymeem oyeHumo cnocoben
MexHon02u4eck GRUAHUE camocmosmenvi
ue 0CHOBbL MeXHONI02UYeCKUX 0 6vlOpamv u
npoyeccos DedicuMo8 Ha npuMeHuUms
npouU3800cmea 8bIXOOHbBLE MEeXHOLO02UYEeCKY
Mamepuanos u napamempui e onepayuu Ons
usoenuii NeKMPOHHO20 Co30amHUs
9NEeKMPOHHOLU usoenus; INeMEHMO8
KOMNOHEHMHOU ymeem NEeKMPOHHOTU
baswi, paccuumams KOMNOHEHMHOI]
3Haem pusuxo- basv ¢ yuemom
cospemenHbvle MexHoN02u4ecKue ux
OtnmaHo (BHICOKMIt MexHoN02UuY pesicumol Oist ocobennocmel u
YPOBEHb) cosoanus nony4YerUs KOHKDemHulLx
INEeKMPOHHOTU AKMUBHBIX U yenei,
KOMNOHEHMHOU NACCUBHBIX é1aoeem
basvl; 2JIeMEeHmMOo8 HaBbIKaMU
3Haem SNEeKMPOHHOTU pabomul na
ocobennocmu KOMNOHEHMHOU obopyoosanuu,
npogedeHus oasvl ¢ UCNONb3YeMOM 8
OmOenbHbIX mpebyemvimu npou3zeoocmee
MEXHONLO2UYECK KOHCMPYKMUBHBIM 9NleMEHMO8
ux onepayuil uu 9NEKMPOHHOU
anexmpoghusuyeck KOMNOHEHMHOU
umu bazvi
napamempamu
3Haem Qusuxo- ymeem enaoeem
MeXHON02UYeCK paccuumams HagvIKaMU
ue 0OCHOBbL Puzuxo- 8v100pa u
npoyeccos MexXHON02Uu4ecKue npuUMeHeHUs
npou3zeo0cmea pesicumbl 05 OCHOBHbBIX
mamepuanog u nonyyeHus onepayuil
usoenuil AKMUGBHBIX U MeXHON02UY
Xopomo (6a3oBbIii JNLeKMPOHHOL NACCUBHBLX co30anus
YPOBEHB) KOMNOHEHMHOU 2/1eMEHMO8 9/1eMeHmos
oasvl, 9eKMPOHHOU 9NeKMPOHHOU
3Haem 6a306vie KOMNOHEHMHOU KOMNOHEHMHOU
mexHono2uu baszvel ¢ ba3zvl ¢ yuemom
Cco30aHusl mpebyemubimu ux
9/1eKMPOHHOI KOHCMPYKMUGHBIM ocobennocmeti u
KOMNOHEHMHOU uu KOHKDEMHbLX
bazvl; aneKmpoghusuyeck yeneii,
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® 3Haem UMU ® glaoeem
ocobennocmu napamempamu Hasvikamu
npoeeders pabomul na
OmOenbHbIX 0bopyoosanuu,
MEXHONLO2UYECK UCNONL3YEMOM 6
ux onepayuil npouseoocmee
9NeMEHMO8
9JIeKMPOHHOLL
KOMNOHEeHMHOU
b6azwvl
® umeem ®  npumensem ® cnocoben
npeocmasnen Memoowl pacuema svlOpame
e 0 Qusuxo- @usuxo- MexXHON02UYeCKU
MEXHONLO2UYEeCK MexXHON02UYeCKUe e onepayuu Ois
UX OCHOBAX DedHcuMos Co30aHUsL
npoyeccos S/1eMEeHMOs
npou3eo0cmea NEeKMPOHHOU
mamepuanos u KOMNOHEHMHOU
usoenuii baswi;
L — 9IeKMPOHHOU ) e gradeem
(DOporoBkI yposens) IgOMI’IOHeHmHOZ/l HaBbIKAMU
asvl, pabomwi Ha
®  03HAKOMIIEH C 0b6opydosanuu,
OCHOBHBIMU UCNONB3YEMOM 6
MEXHONL02UYECK npouseoocmee
umu INeMEHMO8
npoyeccamu 9NeKMPOHHOU
CO30aHUs KOMNOHEHMHOU
9NEKMPOHHOU ba3zvl
KOMNOHEHMHOU
ba3zvl

2 Kovnerennmus ITCK-2

IICK-2: roToBHOCTH K NPHMEHEHHI0 COBPEMEHHBIX TEXHOJOTHIECKHX MPOLECCOB H
TEXHOJIOTHYECKOro 000pyIoBaHHs Ha JTamax pa3padoTKHM M NPOHM3BOACTBA H3JeJHl
MHKPO3/JIeKTPOHUKH H TBEPAOTEIbLHOM 3JIEKTPOHUKH

Jins GopMHpOBaHUS KOMIIETEHIWH HEOOXOMMMO OCYINECTBHTH P OTaloB. TAallbl
(GopMUpoBaHUsS KOMIICTCHIMH, [PUMEHSEMbIE /JIsi 3TOTO BUABI 3aHATHH M HCIONb3yeMbIe
CPEICTBa OLICHUBAHMUS IIPEJCTABIICHEI B TAOHUIIE 5.

Taﬁﬂnua 5— JTankl d)OpMI/IpOBaHI/Iﬂ KOMIIETCHIIUHA M HCIIOJIB3YEMbIC CPEACTBA OLICHHBAHMSA

2. CocrasB 3HaTh VYmern Baagers
3HaeT COBpEMEHHBIC YMeeT BeIOUpaTh Bnaneer
Conep:xanmne TEXHOJIOTHYECKIE TEXHOJIOTHYECKOE MPAKTHYCCKUMU
ITAIOB MPOLECCHI U o0opynoBaHuE I HaBBIKaMU pabOTHI
obopynosanue, KOHKPETHOTO Ha 000pyIOBaHUU,
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HCIIONB3yEeMEIE Ha IIPUMEHECHMS KCIIOJIB3YEMOM B
sTanax pa3pabdoTKH U IIPOU3BOJICTBE
IIPOU3BOACTBA 3JIEMEHTOB
M3ENNN 3JIEKTPOHHOMH
NIEKTPOHHOMN KOMITOHEHTHOM Ga3bl
KOMIIOHEHTHOM 0a3bl
e JlaGoparopusre
paboThr;
e Jlexiuu; e Brmonuenue
e JlaGopaTtopHsle
e [lpakTHyeckue HHIWBUIYAIEHOIO AGOTLL:
Bunwl 3ausTuit 3aHATHIL; 3aJaHus; p ’
e [lpakTrueckue
e UnmuBunyaneHeie | ©  IIpakTHueckue
3aHATHUS
3a/IaHus 3aHSITHS,
e CamocrosgrenbHas
paboTa cTyneHTOB
e Odopmienue
OTYETHOCTH U
3aIuTa
e Tecr; o e 3amura
1a00paTOPHEIX
e KonTponbuas paboT 1a00paTOPHBIX
Hcnonwssyemoie pabora; ’ pabot
e Odopmienre u
cpeacTrBa e BrimonHeHUe e e 3amura
OIlEHUBAHHSA JIOMAIITHETO KypCOBOTO
JIOMAITHEro
3a[IaHus; IIPOEKTAa,
3a[1aHus;
e DK3aMeH e DOk3ameH
e Komncnexr
CaMOCTOSTEIbHOU
paboTel

O6HII/I€ XapaKTEPUCTHUKHU IIOKa3aTeliel U KPHUTECPUEB OLICHUBAHUS KOMIICTECHIIMUA HA BCEX

dTanax MPUBEAEHHI B TabIHIE 6.

Tabnuua 6 — O0mue XapaKTepHCTUKH MOKA3aTe el 1 KPHTEpHEB OI€eHHBAHUSA
KOMIIETeHIHH 110 3Taram

IHokaszarenu n
3Harh Yvmers Baagers
KPHTEpHH
Obnanaer
Ob6nanaer nuana-
baxTUYeCKUMH U
30HOM IIPaKTHYECKHUX KorTpomupyer
R €HHi, TpeOyeMbIX aboTy, IPOBOIUT
OrimyHo (BHICOKHIA 3HAHUSMU B ™ > TheOy P ¥, IPOBOTL
. TUISL Pa3BUTHUS TBOP- OIICHKY,
YPOBE€HB) Ipenenax u3yyaeMon .
OBIACTH YECKHUX PEIECHU, COBEPIIICHCTBYET
abcTparupoBaHus JIEHCTBUS pabOTHI
MMOHMMAaHUEM T'PaHHUI]
npobiiemMm
IPUMEHUMOCTH
3HaeT GakTl, O6nanmaer Beper
Xopoimo (6a3oBbIi NIPUHIIAIIEI, IAana30HOM OTBETCTBEHHOCTE 3a
YPOBEHB) IIPOLIECCHI, OOIIHE IIPaKTHYECKUX 3aBEpIICHHUE 3334 B
TOHATHSA B IIPEJieIax | yMEHHH, TpeGyeMbIX HCCIIENOBaHUH,
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IIPOCTHIX 3aja4

u3y4JaeMoil obmactu JUIS PELICHHS IPHCIIOCAOIUBAET
OIIPENIEIEHHEIX CBO€ IIOBENIEHHE K
npobyem B obacTu obcTosATeNBCTBAM B
HCCIIEIOBaHHS peieHuy npodieM
Obnanaer
OCHOBHBIMH
YosierBopureanHo Paboraer npu
. Obnanaer 6a30BBIMU YMEHUSIMH,
(moporoBbIi IIPSIMOM
OOIIMMU 3HAHUSIMH TpeOyeMBIMU 1715
YPOBeHbB) HaOIIOMEeHNI
BEINIOJIHEHUS

DopmynMpoBKa TOKasarelnedl ¥ KPUTEPHEB ONEHWBAHHS

IIpUBEeHa B TabuIe 7.

JAaHHOM KOMIIETEHIIHU

Tab6nua 7 — Iloka3aTe/ s 1 KPUTEPHH OLeHHBAHUS KOMIETEHIMH Ha 3Tamax

IMokazarenn u kpurepun 3Harth Ymersn Baaners
3Haem obnaoaem ® gradeem
coepemerHble ouUanasoHom NPAKMUYeCKUM
MexXHON02UYeCKUe NpaKmu4ecKux U HABLIKAMU
npoyeccwi u YMeHU, pabomul Ha
obopyoosanue, mpebyemvix 0bopyooeanuu,
UCNONb3YeMble HA 0J15 CpasHeHUs. UCNONB3YEMOM 6
amanax u evibopa npou3e00cmee
paspabomxu u mexHoL02U4ec INeMEHMO8

. npou3e00cmea K020 9/IeKMPOHHOT
OTtnuuHo (BBICOKHIA - ] .
usoenutl obopyoosanus KOMNOHEHMHOU
YPOBEHb) .
SEeKMPOHHOU oazvl
KOMNOHEHMHOU e cnocoben
baszvi; camocmoamens
NOHUMaem HO pabomamb
obnacmu Ha
KOHKPEmHO020 MexXHON02UYeCK
NpUMEHEeHUs om
MEXHONO2UYECKO20 0bopyoosaruu
obopyoosanusi
3Haem ymeem ® @gnaoeem
MeXHON02UYeCcKUe 8v16Upamo NPAKMUYECKUM
npoyeccwl u mexHono2uyec U HABLIKAMU
obopyoosanue, Koe pabomul Ha
ucnonv3yemvle Ha obopyooeanue 0bopyoosaruu,
Xopomo (6azoBbIii samanax ons UCNONL3YEMOM 8
YPOBEHB) paspabomxu u KOHKPEMmHO20 npoussoocmee
npou3soocmea NpUMeHeHUs 9/1eMEHMO8
uzoenuil NeKMPOHHOU
SNEeKMPOHHOU KOMNOHEHMHOU
KOMNOHEHMHOU baszvl;
ba3zvel ® cnocoben
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6bINONIHAMb

pabomul Ha
MEXHON02UYEeCK
om
0bopyoosanuu
noo
DYKOB0OCmEOM
onepamopa
umeem ymeem Mooicem
npeocmaeienue 06 pewams pabomams na
OCHOBHbBIX npocmoie MEeXHOLO02UYECK
TMEXHON02UYECKUX 3a0auu no om
VIoBIeTBOpHTE L HO npoyeccax u gvibopy obopyoosanuu
(IOpOroBEIi yposens) 0bopyoosanuu Ons mexuonozuyec npu npAMom
co30anus K020 yuacmuu
9NLeKMPOHHOI 0bopyooeanus onepamopa
KOMNOHEHMH O ons
basvl KOHKDEemMHO020
NpUMeHeH s

3 Tunosble KOHTPOJIbHbIE 3aJaHUs

JIst peanuzanuu BBIIENIEPEYHCIEHHBIX 3a7ad O0y4CHHS WCIIONB3YIOTCS CIEAYIOIIHE
MATCPHUAJIbL: TCCTHL, KOHTPOJIbHEIC PaGOTHI, HHIMBAIYTbHBIC 3aAHS, OPaKTUYECKHE 3a1aHHs,
nabopaTopHble pabOTEL, SK3aMeH.

Tumnossie KOHTPOJIBHBIC 3alaHUS WM HHbIE MaT€pHaisl, HCO6XOI[I/IMI:I€ A1 OLICHKHU

3HAHWH, yMCHMH, HABBIKOB ® (WJIH) OIBITA NEATENIBHOCTH, XapaKTEPU3YIOMIMUX 3Tallb

(hopMUPOBaHHS KOMIIETEHITHIT B IIPOLIECCE OCBOCHHS 00pa3oBaTeNbHOM IPOrPAMMEL B COCTABE:

3.1 TecThI MO CoTEAYIOMHUM pasxeaam:

1) IlpousBoncTBeHHAs YHCTOTA, THTHEHA 0€30IacHOCTE;

2) ®oromurorpadus;

3) Texnomnorus c60pOYHBIX IPOLECCOB.

3.2 KonTposbusie paGorsr:

Tema xomTponsHOM paGoter Ne 1:

IIPOIIECCOB.

Tema xoHTpoOnBHOM paborsr Ne

IIOKPBITHI.

3.3 Beinosinenne qoMamuanx HHINBHAYAIbHBIX 3a{aHHUMA:

Tema munuBMnyansHOTO 3amamms No 1

IMOKPBITHH

Tema urnMBHAYanBHOTO 3aMaHwsT No

UMC. Pacyer pexuMoB MOTy4eHns TLICHOK.

CornacoeaHa Ha noprane Ne 7842

Texnomorns nurorpaduyeckux W MIA3MEHHBIX

2: Texnomoruss (GOPMHPOBAHUS TOHKOILICHOYHEIX

- Texnonorust GpopMHPOBAHHS TOHKOIICHOUHELX

2 - TeXHONOTUA U3TOTORNEHHS ¢parmenTa miaeHOYHOM




3.4 Tembl 1a00paTopHBIX pador:
1). Texnonormueckuii mporece doronuTorpadgun
2). OcaxeHne pe3UCTHBHBIX U MIPOBOIAMIHNX MISHOK
3). VI3roToBNeHMe U HCCIIEN0BAHNE TOHKOTLIEHOIHbIX KOHZIEHCATOpPOB
4). Vizydenue NOrpelHOCTH H3TOTOBIEHHS TOHKOIICHOUHbIX PE3UCTOPOB
3.5 TembI IpakTHYECKUX 3aHATHIL:
1). Texnomorus nonyyenus prcyHka HHTEIPaJIbHBIX MUKPOCXEM
2). Texmomorus u3roroBneHus HoTOMAGIOHOB
3). PacueT pexXHMOB HalbLIEHHS [UIEHOK METOIOM TEPMUYECKOTO UCIAPEHHUS B BAKyyMe
4). Pacyer pexXiMOB HaIBUIEHHS TLIEHOK METOAOM HOHHO-IIIA3MEHHOIO PaCIBLICHHS B BAKYyyMe
5). Pacder TexHOIOTHYeCcKol IOTPENIHOCTH H3rOTOBIEH S dneMenToR IMC
6). Pa3paboTka TeXHOTIOTHYECKOrO MapIIPyTa H3rOTOBIEHHS TOHKOIUIEHOYHEX UMC
3.7 Temb1 1151 caMOCTOATENBLHOH PaGoTHI
1). Texuonmoruyeckne cpeasl: ANnaparypa i 3IeMEHTH Ta30BBIX U KHEIKOCTHBIX CHCTEM.
Ba3soBble oneparuy 0YMCTKY KUAKUX W Fa3006Pa3HBIX CPEL.
2). besomacHOCTh pabOTHI B YMCTHIX MOMEINEHHSX: TOKCHYHEIE, B3PBIBOOIIACHBIE U
II0’KapOOIaCHbIE CPEbl. Y TUIM3ALMS OTXOIOB.
3). Bakyym: miyOuHa Bakyyma, CpeicTBAa OTKAYKH M METONHI KOHTDOJS.
3.8 Ox3aMeHalOHHBIE BONPOCHI:
1 Texmomormyeckue cpenbl. basoBble ONepaly OYHCTKH JKHIKUX M Ta3000pasHBIX Cpe.
OuucTka TOBEPXHOCTH ILJIACTHH.
2 Jlutorpaduyeckue nponeccsl. Paspemaromas crocoGHOCTh TUTOrpadu.
3 Qu3HKO-XUMHYECKHE OCHOBHI Iporiecca dotonurorpadgun. Marepuansl GOTOPE3HCTOB U UX
CBOMCTBA.
4 CrmocoObl 9KCIOHMPOBaHMA: KOHTaKTHas (orommrorpadus, doromarorpagus ¢ 3a30poM,
npoexnuonHas OJI.
Texnonorus mzrorosnenus goromadnonos (OIII). [Morpemmnocty usrorosnenus OIII.

Onrtuyeckue 3¢ dexts! mpu Goroaurorpadum.

Mertozns! # TeXHOIOTUS GOPMHUPOBAHNS PHCYHKA HHTEIPATLHBIX CXEM.

(OB e N Y|

®uszpka TePMUUECKOT0 HCHApEeHHs B BakyyMme. [loydyenre mIeHOK METOIOM TEPMUYECKOTO

HCIIapeHusl.

9 Tepmuueckoe ucnapesue B Bakyyme. CkopocTh KoHAeHcanuu. [lapaMeTpsl, onmpenesronue
CKOpPOCTH KOHJICHCAIUU.

10 MexaHu3M HCIIapeHHs COEAUMHEHNH U criaBoB. CIocoOBI HCTIapeHus..

11 ®u3uka HOHHOTO PacCIIblIICHUA. CKOpOCTI: PaCIIblIICHHUA. CKOpOCTB OCaXIACHHUA IIJICHOK.
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12

13
14

15
16
17

Monens uonnoro pacnsuienus. Kosgdumuent pacnbuieHust. 3aBUCUMOCTh KO3 uuueHTa
PaCIbUICHUS] OT pa3IuYHbIX HapaMeTPOB.

Iony4eHue MIEHOK HOHHO-IITA3MEHHBIM PACIIBUIEHAEM.

TexHomorus ITasMeHHBIX IpomEccOoB. B3amMOIeHCTRHE SHCPreTHYECKUX HOHOB C
MaTepuagaMu.

Texnonorugeckuii mpomece H3roTOBICHUS PE3UCTUBHOMN MaTpHIIEL.

Texmonoruueckwmi nporecc u3roropiaeHus RC-cxeMul.

Texuomnorus c60poYHBIX mPoOLECCOB.

4 MCTOZ(I/I‘-IGCKI/IC MaTepuaJibl

Jlns obecnedenns mpomecca OGYYeHHS M pelleHms 3anad O0y4eHHs HCIIOIb3YIOTCS

CICOYIOINE MaTCPHAIIbL:

METOOHUYECKUEC Marepuaibl, OIIPEAEIISIONINE IIpOUENYpPHl OIICHUBAaHUA 3HaHI/II>'I, YMeHI/II\/'I,

HaBBIKOB M (WJIM) OIBITA JEeATEILHOCTH, XapaKTepU3YIOIMX 3Talbl (OPMHUPOBAHUS

KOMIIETEHIIUM, B COCTARE:

Meronugeckue marepuans:: Viazauvl 6 n. 12 paboueil npocpammul.
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