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1. IIEJIN 1 3AJAYNA TUCITATLIAHBI

Lenbio ocBOEHM NUCHMINMHBI sBsSeTCS (OPMUPOBAHHE Ga3OBbIX 3HAHWH B OGNACTH TEXHOIOTHH
3NEKTPOHHOM KOMITOHEHTHOM 6a3kl, TIO3BOJISFOLLErO BBIMTYCKHUKY obnanathb MPeAMETHO-
CHELManM3UPOBAHHBIMU KOMITETEHLUAMH.

JaHunas yueOHas NUCLMILUIMHA UMeeT mepen coboii 3ajady mokasarh (usMUeCKyIO CYIHOCTb HCHOJNb-
3YCMBIX B MUKPO- W HAHO3JIEKTPOHUKE TEXHOJIOTMYECKUX NPOLIECCOB U MPUBUTHL 00YYarOLIEMYCsl KOMILICKCHBIH
HAYYHbIH MIOJXOA K BBIGOPY METOIOB M NPOLIECCOB (POPMUPOBAHHS 3NEKTPOHHOM KOMITIOHEHTHOM 6a3bl.

Pesynsrarom 0Oyuenus n0mKHO ObITh MPHOBPETEHHE KOMMNETEHLMI MO0 OCHOBHBIM, 6a30BbIM npouec-
CaM TEXHOJIOTUH JJIs MPUMEHEHHUs UX B HAYYHBIX UCCIIENOBAHUSX, Pa3paboTKe U MPOU3BOACTBE W3ENUM MUK-
PO- U HAHOZJIEKTPOHUKH.

2. MECTO JMCHOUIIJINHBI B CTPYKTYPE OOII

Mecro pucumnnubsl B crpyktype OOIl: aucumniMHa OTHOCHUTCS K BapuaTUBHOW uacTtu Ojoka |
(B1.B.O/1.5) obpa3zoBaresibHOM NMporpaMMbl MOArOTOBKH OakanaBpoB 1o npoduao «MHKPOINEKTPOHUKA H
TBEPAOTENbHAS 3/ICKTPOHKKa HanpaBieHus 11.03.04 «DnexTpoHrka 1 HAHO3IEKTPOHUKAY.

HAucunniynuna 6asupyercs Ha CefyroLWKUX AUCLMILTMHAX: "MaTtepHrarbl 3JIEKTPOHHON TeXHUKHU", "Ouzu-
HCCKHUE OCHOBBI NIEKTPOHUKH", "DHU3MKa KOHIECHCHPOBAHHOTO COCTOSHHS", «DU3MKA TIEHOUHBIX HaHOCTpYK-
Typ>.

3HaHWs, NONYYEHHBIE [0 OCBOEHHIO IMCLUIIIHHBI, HEOGXOAUMBI Npy u3ydeHuu aucumriuH "TlpoekTu-
POBaHHE 3IEKTPOHHOK KOMIOHEHTHOH Ga3hl MUKPOAJIEKTPOHUKH M MUKPOCHCTEMHOM TexHUkU", "TexHonorus
KPEMHHEBOH HaHOANEKTPOHUKH", «ITpoLiecchl MUKPO- M HAHOTEXHOJIOTHMY.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMSI JUCIIATIINHBI

3.1. Mi3y4enue QMCHHIUIMHBI HANPABJEHO HA GOpMHpOBaHHeE y 6aKanaBpoB ciaexywmux npogec-
cuonansuuix (IIK) u npoeccuonansro-cneyuanuszupogannsix (IICK) xomnerenmmii:

- CIIOCOOHOCTBIO BBIMOJHATL PAGOTHI M0 TEXHOJIOTMYECKOH MOArOTOBKE NPOM3BOACTBA MaTEPUANIOB U
M3IeNIHH 311eKTPOHHOM TexHukH (TTK-8); ‘
- FOTOBHOCTBIO K MPUMEHEHHIO COBPEMEHHBIX TEXHOJIOIMYECKUX MPOLIECCOB U TEXHOJIOTMYECKOTO 060-

PyaoBaHHs HaA 3Tanax pa3pa60T}<H U NMpOU3BOACTBA H3HCJ'II/II71 MI/IKpOBHeKTpOHI/IKI/I U TBepﬂOTeﬂbHOﬁ OJICKTPOHH-
ku (TICK-2).

3.2. B pesysbTaTe H3y4eHHs AHCHHILITHBI 0akaJiaBp J0JIKeH:
3HATh:
(pM3HKO-TEXHONOrMYECKHE OCHOBBI MPOLECCOB MPOM3BOACTEA M3AE/Hii 9JIEKTPOHHOH KOMITOHEHTHOM
6a3bl, 0COGEHHOCTH MIPOBEICHUS OTACIBHBIX TEXHOJIOIHYECKUX ONepaLuii;
yMeTh:
paccuMTaTh (hU3MKO-TEXHONOTHUECKHE PEXKUMBI NPOBEICHHS TEXHOMOTHYECKHIX IIPOLECCOB AJIS TMOJIY-
HCHWA AKTUBHBIX U MACCHBHBIX S]IEMEHTOB 3/IEKTPOHHON KOMIOHEHTHOM 6a3bl ¢ TpeGyeMbIMU KOHCTPYKTHBHBI-
MU U 3JIEKTPO(YU3HUECKHMHU MTAPAMETPAMM;
BJIaJeTh:
— HaBbIKaMH BbIOOpA M MPHMEHEHHUs OCHOBHBIX OMNEPALMi TEXHONOIUH CO3AHHS /IEMEHTOR 3JIEKTPOH-
HOH KOMIMOHEHTHOH 0a3bl ¢ y4eToM HX 0COGEHHOCTe 1 KOHKPETHBIX Liefieii;

- HaBbIKaMu paboThl Ha 06OPYAOBAHMHY, UCMOJIb3yEMOM B NPOM3BOACTBE JJIEMEHTOB 3JIEKTPOHHON KOM-
TOHEHTHOM 0a3bl.
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O6was TpyJOEeMKOCTh AUCUMILIMHBI COCTAaBNSET 4

4. ObBbEM JUCHUIIINHBI X1 BUJbI YYEBHOM PABOTHI

3a4EC€THBIX €AUHHLL.

CemecTpnl
Bun yyeGHoii padoThI Bcero yacos 6 P
AyauTopHbIe 3aHITHS (BCEro) 70 70
B tom umcie: -
Jlexuuu 34 34
JlaboparopHsle paboThI 16 16
ITpakTuueckue 3aHATHS 20 20
CamocTosTeapHas pa6oTa (Bcero) 38 38
B Tom uncie: -
[TpopaboTka JeKLIHOHHOrO MaTepuana 4 4
[ToaroToBka k 1a60paTopHbLIM paboTam 12 12
BrinonHeHue npakTudeckux 3anaHuii 4 4
BbinonHeHue 1 3amTa MHANBULYANbHBIX 3aaH Ui 14 14
n3-1, U3-2
[ToaroToska kK KOHTpOJIbHbIM pabotam KP-1, KP-2 4 4
IToaroToBka K 3K3aMeHy 36 36
Ob11ast TpyJOEMKOCTb, Yac 144 144
3auetHble ExuHunb 4 4
5. COAEPX XKAHUE TUCHUIIINHBI
3.1. Pazpennl THCHMILINH B BHABI 3aHATHIA
-]
= | & |&
= S| Z-|S¢s S
Ne = S = =2 | EE = ®opmMupyeMble KOM-
/i HaumenoBaHue pasnesa AMCHMITHHBI z EE ES | g 3 e NneTeHUHH
L =P (2] %]
= 5 s g s % £ 2 (OK, IIK, TICK)
= = o
1. BBenenue, Leny 1 3a1a4y IUCUUTLTAHDI 2 - - 2 IK-8, TICK-2
5 [IpousBoacTBEHHAs YUCTOTa, TUTHEHA U Ge30mac- 5 ) ) 5 4 [1K-8. TICK-2
HOCTb
3 JluTorpaduueckie Npoueccs B TEXHOIOTHH SJIEK- 6 6 4 14 30 K-8, TICK-2
TPOHHBIX CPEACTB
4. TexXHOMIOrus MIasMeHHbBIX IIPOLIECCOB 4 2 - 2 8 I1K-8, TICK-2
Texnonorus  GOpMHUPOBaHUS TOHKOILIEHOUYHBIX
5. | MOKpPBITUH METONOM TEPMUYECKOTO MCTApeHHs B 6 4 4 12 26 K-8, TICK-2
BaKyyMe
6. VOHHO-TINIa3MEHHbIE METOMbI MOJYYEHHS! TOHKUX 6 4 4 12 2% [TK-8, TICK-2
TIEHOK
7 Texuonorus  GOPMHUPOBAHMA  TOHKOMIEHOUHBIX 4 5 4 14 o [TK-8. TICK.2
NMC
8. TexHonornueckie MNpoUEccs HM3rOTOBNCHHMS TOH- 5 5 ) 10 14 K-8, [ICK-2
KomieHoyHbIX UMC
9. | TexHomorus c60pOYHBIX IPOLECCOB 2 - - 6 8 I1K-8, TICK-2
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3.2. Conepskanue pa3aenoB JUCHHILIAHGI (110 JEKIHIM)

DopMHupyemMble
Ne HaumeHoBanmne TpynoeMKkocTh | KOMIETEHIMH
wn ——— Coaep:ixaHue pa3nenos (uac.) (OK, TIK,
I1CK)
1. Lenu u 3anaun kypca. TpeGosanus k 06beMy 3HaHUI MO
Beenenve, uenu n | aucuumiuHe. DTanbl pasBUTHS U COBPEMEHHOE COCTOS-
3allaiy JUCLMNJIK- | HUE TEXHOJNOTMH MaTeprajoB U NpuOOpOB Makpo-, MUK- 2 [IK-8, TICK-2
HBI PO- M HaHOINEKTPOHUKU. OCHOBHBIE MPOLECCH TEXHO-
JIOTMH 3JIEKTPOHHOH KOMIIOHEHTHOM 0a3bl.
2. | lpoussoncreennas | UucTble MoMeleHus: KiaccuuKaLs MIPOU3BOJCTBEH-
HUCTOTA, TUTUEHA U | HBIX TIOMEIUEHHUH 110 YUCTOTE BO3LYLIHOM CPEIbl U MUK-
6€e30MacHOCTb POKIIMMATy, MCTOYHUKY 3arpsi3sHEHMi, crocodbl  obec-
NIEYEHUA U MOINNEPKAaHUA YHUCTOTH. Bakyym: rny6una
BaKyyMma, CpEICTBa OTKa4KH W METOIbl KOHTPOJIS.
TexHonoruyeckne cpembl: 4MCTOTAa MaTEpPHAOB, BOLbI, 5 MK-8. TICK.2
Fa30BBIX CPENl M XKUAKOCTEH. AmmapaTypa v 3J€MEHTbI ’
Ta30BBIX M JKUIKOCTHBIX CHCTeM. BasoBble omepauuu
OYMCTKM JXUJAKUX M razoodpasHbix cpea. Ouuctka no-
BEPXHOCTH NIIAacTUH. Be30macHOoCTb paboThl B YUCTBIX
TIOMEILEHHUAX: TOKCHYHBIE, B3PBIBOOIMACHbIE U M0XKAPO-
ONIacHbIE Cpelbl. Y TUIM3alMsl OTXONO0B.
3. | Jlurorpapmueckue | Knaccudukaums mporeccos nurorpaguu.  Dusmko-
MpOIecchl B TeX- | XMMUYECKHE OCHOBBI mpouecca ¢oronaurorpaduu. Ma-
HOJIOTUH 3JIEK- | Tepuaibl (OTOPE3UCTOB U MX CBOMcTBA. CnoCOObI SKC-
TPOHHBIX CPEACTB TIOHMPOBAHUS: KOHTAaKTHas (oTonutorpadus, Goronu-
Torpadus c 3a3opom, npoekunonHas DJI. Texuonorus 6 I1K-8, TICK-2
usrorobneHus orowadnonos (®IU). IMorpemHocTy
usrorosneHus OLUI. Ontudeckue 3ddexrsl mpu doTo-
nuTorpaguu. MeTolbl M TeXHOJNOrHs (OPMUPOBAHMS
PHUCYHKa HHTETPANIbHBIX CXEM.
4. | Texnonorus mnas- | B3anmonelcTBie SHEPreTHYECKMX HOHOB C marepuana-
MEHHBIX — TIpouec- | MH. DU3MKO-XMMHYECKHE NPOLECCHl B HU3KOTEMIEpa-
COB TYPHOH ra3opaspsnHoii nnasme. [Tpoueccsl TpaBneHus u 4 [K-8. TICK.2
OYUCTKHM MaTepuasioB ¢ ucnosszoBanreM HI'TI. OcHoBbI ’
HOHHOTO TPAaBJICHHUS, MIA3MOXMMUUECKOTO TPABJIEHHS U
VOHHO-XMMHUYECKOT0 TPaBJIEHHUsI MaTepHalIOB.
5. | Texnonorus dop- | @opmupoBanue MOJIEKYJIIpHOTO ToTOKa. DU3nKa Tep-
MUPOBaHHsl TOHKO- | MHYECKOTO McmapeHus B Bakyyme. CKOPOCTb KOHAEHCA-
TUICHOUHBIX no- | uMu. MeXaHu3M HCNapeHus COEIMHEHWH M CIJIaBOB. 6 MK-8. [ICK.2
KpbITUii  MeTonoM | CrocoGbl ucnapeHus ’
TEPMUYECKOTO HC-
NIapeHKs B BaKyyMe
6. | HounHo- @u3nKa MOHHOIO pacnblieHus. Mopesab MOHHOIo pac-
NIa3MEHHbIE  Me- | MbLNeHMS. 3aKOHOMEPHOCTH pacmbuienus. Teopus MOH- 6 K-8, [ICK.2
TONBl  TIONYYE€HWUs | HOrO pacnbuieHUs. CKOpPOCTh OCAKIEHHs mieHOK. I1o- ’
TOHKHUX IJIEHOK JIYYEHHE TIICHOK MOHHO-JIa3MEHHbIM PaCTIbIIEHUEM.
7. | Texnonorus op- | Moanoxxku. TOHKOMIEHOUHbIE PE3UCTOPBI, KOHAEHCATO-
MHPOBAHUS TOHKO- | Pbl, MHIYKTMBHOCTH. Bbl6op Marepuanos. Texnonoru- 4 K-8, TICK.2
mieHoyHsIx UMC YECKME TOrpellHOCTH. IIpOBOOHMKM W KOHTaKTHbIE ’
TIOLIAAKH.
8. | TexHonornueckue | OOPMUPOBAHHE TOHKOMIEHOUHBIX UMC C NPUMEHEHU-
NPOLECCHl  M3T0- | €M NPAMBIX U 0OPaTHBIX KOHTAKTHBIX MaCoK.
TEBIICHI/IH TOHKOTI- P P 2 TTK-8, [ICK-2
JIeHoyHbIx UMC
9. | Texnomorus c6o- | PasneneHue riacTu Ha KpucTamisl. MeTtoasl kperie-
POYHBIX MPOLECCOB | HUA KPUCTAJIOB B KOpryce mpubopa. MeTomsl mpucoe-
AWHEHHUs BHEWIHUX BbIBONOB. COOpKa NpubOpOB Ha JeH- 2 TTK-8, TICK-2
TOYHbIA HOCHTENb. MeTOmbl repMeTH3aUuu KOpIyCoB
npruOOpOB.
5
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5.3. Pasjeqpl QHCHMILTHABI H MEKIHCIMILIAHAPHEIE CBSI3H ¢ 00eCIeYHBaIOMUMH (IPeXbl-
JAYIIHMH) H 00ecnednBaeMbIMH (TIOCIeAYOMMMHE) JHCHHILIAHAMHU

H 6 — Ne Ne pasjesioB JaHHOH JHCHHIVIMHBI U3 Ta6J.5.1, IJIsi KOTOPLIX
Ne SUMEHOBAHNG 0DCCIEMBAOIIHE Heo0Xo1MMO u3yyeHue obecneunBalomuX (MpeabiAymux) u obecne-
(npeapIayIiNX) U 00ecneYHBaEMbIX
n/n R A i e — YHBaeMbIX (MOCNeaYOIINX) AUCHMUILIHH
1] 2 [ 3] 4]5[T6[7[8]0] ]
IMpenmecTByIOLINE AHCHUTLIHHDI]
1. | Marepuainsl 3JIeKTPOHHON TEXHUKH + + + + + + + +
2. | ®u3nuecKue OCHOBBI ANEKTPOHUKH + + + + + + + +
K cu HOTO COCTOS-
3 PDu3KKa KOHACHCUPOBAHHOIO COCTOS & i L + + " - "
HUS
4. | ®usuKa ICHOYHbIX HAHOCTPYKTYP + + + + + + + + +
IMocnenyronmme IUCHUNINHDI
TexHOoJI0rUs KpEMHUEBON HAHOINIEK-
1. + + + + + + + + +
TPOHMKHU
IIpoeKTHpOBaHNE NEKTPOHHON KOM-
2. | NOHEHTHO! 6a3bl MUKPOINEKTPOHUKK U | + + + + + + + + +
MUKPOCHCTEMHOM TEXHUKH
3. | Ilpouecchl MUKPO- U HAHOTEXHONOTHH + + + + + + + + +
5.4. CooTBeTcTBHE KOMNeETeHIHIi, (OPMHPYEMBIX NpPH H3yYeHHH AMCIUILUIMHBI, ¥ BHI0B
3aHATHH
IepeyeHb KOM- Buae! 3ansaTuit
o DopMbI KOHTPOIS
neTeHUH# JI | I3 | JIa6 | CPC
Onpoc Ha nexuusx. 3alura MHIMBUAYalbHOTO 3a0aHKs. 3alliTa OTYETOR
IK-8 + | + + + 10 MPaKTHU4ECKNM 3aHATHSAM. 3allMTa OTYETOB 110 JAOOPATOPHEIM 3aHATH-
am. KonrposbHas pabora.
Orpoc Ha nekuusx. 3alkTa HHIAMBUAYANLHOTO 3a0aHuUs. 3aIiTa OTIETOR
I1CK-2 + | + + + 10 1a00PaTOPHBIM 3aHATHAM. 3aLUMTA OTYETOB MO MPAKTUYECKUM 3aHSTH-
am. KoHtponbHas pabora.
6. METO/JbI 1 ®OPMbI OPTAHU3 AN OB YUYEHUS
TexH0/I0THMH MHTEPAKTHBHOI0 00y9YeHHs! IIPH PA3HBIX dhopmax 3aHATHI B yacax
Dopmbl JlaGopaTopubie
p Jlexunu (yac) parop Bcero
MeToabl paboThl (yac)
Paboma e kxomanoe 6 6
Onpoc na nexyusax 4 4
WTOro MUHTEPaKTUBHBIX 3aHATHIA 4 6 10
7. JABOPATOPHBIU IIPAKTUKYM
Ne pazpena Tpyno-
e III/FI)CHHH- Temaruka 1aG0paTOpHBIX paboT eMp;z)l};Tb Komneteniuu
n/n PaTOPHbIX P OK, TIK, TICK
JINHBI (uac.)
1. 3 Texnonoruyeckuii mpouecc doronurorpadun 4 ITK-8, TICK-2
2. 5-8 OcaxeHne PeSUCTHBHBIX M MPOBOASALINX TIEHOK 4 T1K-8, TICK-2
n U3roTosnieHne 1 UCCIEN0BAHME TOHKOMIEHOYHBIX KOHAEHCATO-
3. 58 A AeHeaTo 4 K-8, [ICK-2
poB
U3yuenue norpeliHOCTH M3rOTOBNEHMS TOHKOIUIEHOUHBIX De-
4. 7 7 P P 4 K-8, TICK-2
31CTOPOB
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8. IPAKTUYECKHE 3AHSITUS (CEMUHAPBI)

Tpyno-
Ne | Ne pasmena ame- G e Komnerenunn OK,
TemaTnka npakTHYeCKUX 3aHATHIA €MKOCTh
n/n HUIJTMHBI MK, TICK
(gac.)
L 3 TexHomoruss moONMyueHHUs: DPUCYHKZ HMHTETpabHBIX 6 M1K.8, TICK-2
MHKpPOCXEM
2. 3 TeXHONOrns U3roTORNEHUS b oTO111a0I0HOB 2 [1K-8, TICK-2
3 5 Pacuer pexMMOB HamNbIIEHUS MIIEHOK METOIOM Tep- 4 MK, [ICK-2
MUYECKOT0 UCMIAPEHNs B BAKyyMe
4 6 Pacyer peXxUMOB HaNbLIEHUS THIEHOK METOAOM MOH- 4 MK.8, TICK-2
HO-TIa3MEHHOTO PACIIbITIEHHUs B BAKYYMe
s - Pacyer TexHONOrM4eckoil MOrpemHoCT:H U3roToBNe- 5 I1K-8, TICK-2
Hus 3neMmeHToB UMC
6 8-9 Pa3paboTka TEXHONOrMYECKOro MapuipyTa H3rOTOB- 5 [TK-8, TICK-2
JIEHUS TOHKOIUIEHOYHBIX UMC
9. CAMOCTOSTEJIbHAS PABOTA
" Tpyno-
Ne Ne paznena TemaTuka camocTosITe/IbHOM PaboThI Komnerenunu | KouTposb BbinosHe-
€MKOCTh
n/m | IUCUMILUIMHBI (oemanuzayusa) {aac) OK, IIK, IICK HHs paboThI
1. 1-9 IIpopaboTka IEKLMOHHOTO MaTepuana 4 T1K-8, TICK-2 Omnpoc Ha nekugax
Ka Jie THYE-
5 3,59 IIpopaGoTka NeKUHOHHOrO MaTepuaia npu 4 [1K-8, TICK-2 OTueThI MO NMpakTh4e
MOATOTOBKE K NPAaKTUYECKHUM 3aHATHIM CKUM pabotam
3 1-9 IIpopaboTka nekuuoHHOro MaTepuana npu 4 [1K-8. [ICK-2 Pesynbrarsl KGHTPOB-
NONTOTOBKE K KOHTPOJIBHBIM padoTam HbIX PaboT
Otyertsl o nabopa-
4. 3,5-8 Iloxroroska k 1a6oparopHsiM paboTam 12 K-8, TICK-2 p
TOpPHBIM paboTam
5 1-9 BbIHOﬂIjeHHe U 3aIUUTa WHIWBULYaJIbHbIX 14 T1K.8, TICK-2 3amura I/IHZ[I/IBI/II[VyaJ'IL-
sananui U3-1, U3-2 HBIX 3aaHUN
6. 1-9 IToaroToBxa u caaua 3K3ameHa 36 T1K-8, [1CK-2 OLeHKa 32 3K3aMeH

TemaTuka HHAUBHUAYAJTIBHBIX 3aJaHHAN:

Tema uHmMBMOYanbHOrO 3amanus No 1:
Texnonozus opmuposanus MOHKONTEHOUHbIX NOKDLIMU]
Bapuautel npuBenens! B yue6GHO-METOAHYECKOM MOCOBUY (n.12.3.2).

Tema nHnMBUAYaNLHOTO 3amaHus Ne 2:
Texronozus useomosnenus gpasmenma nuenounoii UMC. Pacuem PEXHCUMOB NONYYEHUS. NIICHOK.
BapuanTel npuBeneHs! B yue6HO-METOIHYECKOM NTOCOGUM (n.12.3.2).

Tema koHTpOMBHOM paGoTer No

12 Texnonozus numozpagpuueckux u niasvenmwix npoyeccoe (Paznenst 2-4 paboueii

nporpammsl). BapuaHTbl KOHTPOIBHOM paBGoTHI NPUBECHB! B Y4E€OHO-METOIMYECKOM NTOCOOHH (n.12.3.2).

Tema xoHTpONBHOM paboTer Ne

2: Texnonozus popmuposanus monkonieHouHbIx noxpeimu (Pasaens! 5-9 pa6oueit

NpOrpamMmel). BapuaHThl KOHTPOJIBHOM paboThl MIPUBEACHBI B y4eOHO-METONMUUECKOM MOCOGUY (n.12.3.2).

Y4eOHO-METONMYECKOE NOCOBUE CONEPKAT BAPHAHTHI 3aMaHHI s KOHTPOJIbHBIX paboT ¥ MHOMBUAYATbHBIX 3a1a-
HHH. [l CAMOCTOSITENBHOTO M3Y4EHUS PEKOMEHIYETCS CITUCOK JUTEPaTypbl U NIPUBOLSTCS CMIPABOYHbIE MaTEPHAIISL.

10. IPUMEPHASI TEMATHKA KYPCOBBIX IIPOEKTOB (PABOT) (ue mpexycmotpe-

HO)
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11. PEUTUHI OBASI CUCTEMA JJIA OOEHKU YCITEBAEMOCTHU CTYJIEHTOB
Tabnuna 11.1. BaiibHbIe ONEHKH IS 31EMEHTOB KOHTPOJISI

MaxkcumanbHbli " MakcuManbHbIH
MakcumaJbHbIi
DJIeMEeHTBI 6anna Ha 1-yw0 KT 6aJ1 3a mepuon me- | Bceero 3a
. 0aJ11 3a nepuoa Me-
yueOHOH JesiTeJIbHOCTH € HayaJjia cemecT- xay 2KT u Ha xo- cemectp
sxny 1KT u 2KT
pa Hell cemMecTpa
BrinonHenue u salwTa MHAKBHIY- 5 s s 15
AIBHBIX 3aaHuil
KoHTponbHbIEe paboTh! 10 10 20
3amura 1abopaTopHLIX paboT 7 7 14
OT4eThl 10 NPaKTHIECKUM 3aHATUAM 5 5 5 15
KoMIOHEHT cBOeBpeMEHHOCTH 2 2 2 6
UToro makcumyM 3a nepuon: 22 19 29 70
Cnaya sx3amena (MaKCHMyM) 30
Hapacrawoumm nrorom 22 41 70 100

Tabamua 11.2. Ilepecyer 6a.1710B B OLEeHKH 32 KOHTPOJIbHbIE TOYKH

ba/u1bl HA 1aTy KOHTPOIBLHOI TOYKH Ouenka
2 90 % 0T MakCUMaNbLHOIM CyMMBI 6al10B Ha naty KT 5
Ot 70% 1o 89% OT MakcUMaNbHOM CyMMbI 6aJIOB HA naty KT 4
Ot 60% 110 69% OT MaKCUMAaNBHOM CyMMbI 6aJJIOB Ha naty KT 3
< 60 % oT MaKkcUManbHOM CyMMbI 6a10B Ha naty KT 2

Tabauna 11.3. Ilepecuer cymmbI 62,1108 B TPAJHIMOHHYIO M MEKIYHAPOSHYIO OLEHKY

Ouenxa (FOC) Hroropasi cymma 6am1£)B, YYHUTBIBAET YCHEIIHO Ouenka (ECTS)
CIAHHbIH IK3aMeH
5 (oTan4HO) (3a4TEHO) 90 — 100 A (oTnnyHO)
85-89 B (oueHb x0poiio)
4zopamn) 75 — 84 C (xopo1o)
(3auTeHo)
70—74 D (ynoBneTBopuTensHo)
3 (yOOBIIETBOPHUTENLHO) 65 —-69 4 P
(3auTeHo) 60 — 64 E (nocpencteeHHO)
2
2 {HeyORISTEODUTE L HE), Huzxe 60 6as108 F (HeynoBneTBOpuTENLHO)
(He 3auTeHO)

2
3
4
5
6
7
8
o

10
11
12

13
14
15
16
17
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Bonpoce! 1151 MOAroTOBKH K 3K3aMeny:

Texnonornyeckue cpensl. Bazosele onepaLyy OUMCTKY KUIKUX U ra3oo6pasueix cpen. OuKMCTKa NOBEPXHOCTH IJia-
CTHH.

Jlutorpaduyeckue npoueccsl. Paspemarolnas cnoco6HoCTb JuTorpaduu.

DU3MKO-XUMHUYECKHE OCHOBBI IIpoLecca GOTonuTorpadu. Marepuanbl pOTOPE3UCTOB U UX CBONCTBA.

Cnoco6bl KCIOHUPOBAHUS: KOHTaKTHas doronutorpadus, poronurorpadus c 3azopom, npoexuroHHas OJI.
Texuosnorus nsrorosnenus porowabnonos (OIL). [orpewHocTyu usrorosnenus OII.

Onrudeckue 3ddexTs npu poTonutorpadu.

MeToze! 1 TexHONOrHA HOPMUPOBAHNS PUCYHKA HHTETPANBHBIX CXEM.

Dy3nKa TEPMUYECKOTO HCTIAPEHHUs B BakyyMe. [ToydeHne nieHOK MeTOLOM TEPMUYECKOTO MCMapeHMs.
Tepmuueckoe ucnapenue B Bakyyme. CKOpPOCTb KOHAEHCALIMH. [lapameTpbi, onpenensowye ckOPOCTs KOHAEHCALHUHN.
Mexanu3M ucnapeHust coerHenuit U crnasos. Cnoco6bl HCTIapeHusl.

DuzKKa MOHHOTO pacbineHus. CKOPOCTh pacbLIEHHS. CKopoCTb OCakaeHUs MIEHOK.

Mounesns nonHoro pacnsuieHus. Kosdduument PacnbleHUsl. 3aBUCUMOCTb kO3 GULMEHTA PACTILIICHUS OT pasnud-
HBIX NTAPaMETPOB.

Tomy4enne neHOK HOHHO-TIA3MEHHBIM PACIIbLIEHHEM.

TexHonorus nnasmeHHbIX mpoLeccos. B3aumoneiictaue SHEPreTUYECKMX HOHOB C MaTepuaiaMu.
TexHonoruyeckuii Npouece U3roTORIEHUs PE3UCTUBHOM MaTpulbl.

Texnonoruyeckuii npouecc u3rorornenust RC-cxemsl.

Texnonorus cOOpOUHBIX IpPOLECCOB.




12. VYYEBHO-METOJUYECKOE ¥ WHOOPMAIIMOHHOE OBECHEYEHUE [VC-
IUATLTAHEI

12.1 OcnoBnas nuTeparypa
12.1.1. TexHoMOrUs TOHKOMIEHOYHBIX MUKPOCXeM : yueGHoe nocobue / T. U. HNanununa ; @enepansHoe
areHTCTBO N0 00pasoBanmio, TOMCKUIT rOCYJapCTBEHHBIH YHUBEPCUTET CHCTEM YNpaBJE€HUS U PAIHO3JIEKTPO-
Huky, Kadenpa dusudeckoii snexrponuku. - Tomek : TYCYP, 2012. - 151 ¢. - [amexTpoHHBIii pecypc] .- anpec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231

12.1.2. Nanununa T.M., Karageii B.A., Anumenko E.B. Texuonorus KPEMHHUEBOK HAHOAJIEKTPOHUKH:
YuebHoe nocobue. — Tomck: B-Criextp, 2011. — 263 ¢. - [snexTpoHHbIii pecype] .- axpec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231

12.2 TononauTeNbHAS JIATEPATYPA
12.2.1. lanununa T.U., Yucroenosa U.A.OGopyaoBaHHe 1715l CO3MaHUS 1 UCCIIENOBAHUS CBOUCTB OOBLEK-
TOB HAHOBJIEKTPOHUKHU : YyeOHoe nocobue / ToOMCKHMil rOCYNapCTBEHHbIH YHHBEPCHTET CHCTEM yNpaBJIeHus u
panrosnekTpoHuKH. — Tomcek : 2010. — 100 c. : ui. - [3MeKTpOHHbII pecypc] .- anpec:
hitp://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.2.2. Ilpouecchl MUKPO- ¥ HAHOTEXHOJIOTHH : yueGHOe nocobue as By30B / T. . lanununa [u ap.] ;
@enepanbHOE areHTCTBO Mo 06pasoBaHuto, Tomckuii FOCYNapCTBEHHbIH YHUBEPCUTET CUCTEM YMPABIEHUS U
panuosnexTpoHuku. - Tomck: TYCVYP, 2005. - 316 c. : un., Taba. - Bubmuorp.: c. 310-313. - ISBN 5-86889-
244-5 (103 3k3.)

12.2.3. TexHONOrus, KOHCTPYKIMH U METOMbI MOAETUPOBAHHUS KPEMHHUEBBIX WHTErPAJIbHBIX MHUKPOCXEM
[TekeT] : yuebHOe nmocobue s By30B: B 2 4. / pen. }O. A. Yannviruu. - M. : BUHOM. Jla6oparopus 3HaHui,
2010 - . - (Onexrponuka). - ISBN 978-5-94774-583-2. Y. 1: TexHOIOrHUeCcKUe MPOLECChl U3rOTOBJIEHUS
KPEMHHEBDBIX HHTETpajibHbIX CXeM M X Mozenuposanue / M. A. Kopones, T. 0. Kpynkuna, M. A. Pesenesa. -
M. : BUHOM. JlaGoparopus 3nanuii, 2010. - 397 c. : un. - )- - Bubamorp.: c. 397. - ISBN 978-5-94774-336-4 -
(10 3x3)

12.2.4. MukposnekTponuka: OU3MUECKHE U TEXHONOTMYECKHE OCHOBBI, HAJE)KHOCTb: YueOHOe nocobue
ans By3os / M. E. Edumos, U. 5. Kosbips, FO. U. Top6yHOB. - 2-¢ u3A., nepepad. u gon. - M.: Bricinas mkona,
1986. - 464 c. (52 3x3.)

12.2.5. Texunonorus mukpocxem : YuebHoe nocobue mis By30B / O. [I. Iapdenos. - M. : Bricias mkona,
1986. - 318[2] c. (%7 >x3.)

12.2.6. TexHONOrMsl MUKPOSJIEKTPOHHBIX YCTPOMCTB: Cnpasounuk / 3. 0. Torpa. - M.: Panuo u cBsizs,
1991. - 528 c. - ISBN 5-256-00699-1. (46 5k3.)

12.2.7. TOHKOIIEHOUYHbIE MHKPOCXEMBI /ISl TIPUGOPOCTPOCHHUS U BBIYMCIUTENHHON TexHUKY : / B. .
I'mmnenscon, FO. A. Paguonos. - M. : MawmnHoctpoenue, 1976. - 328 c. (493k3.)

12.3 Y4eOHo-MeTonMYeCKHE IOCOGHS M IPOrPAMMHOE ODecTIeUeH e

12.3.1. TexHONOrHS TOHKOIIEHOYHBIX MHKPOCXEM : y4eGHO-METOMMUEecKoe 1ocobue Mo ayUTOPHBIM
NPaKTUHECKHUM 3aHATHAM M CAMOCTOSTENLHOM paboTe s CTyNEeHTOB crieuuaibHocTH 210104 "MuUKpoanieKTpo-
HHUKa 1 TBEpAOTEbHasd anekTpoHuka" / T. U. [lanununa, U. A. Yucroenosa ; DenepanbHOE areHTCTBO 10 06pa-
30BaHHIO, TOMCKMH rOCY1apCTBEHHbI YHUBEPCUTET CHCTEM YIIPABIEHUS U panuosneKTpoHUkH. - Tomck : TY-
CVYP, 2007. - 73 c. (50 3x3.)

12.3.2. Janununa T.H., Yucroemoba M.A. TexHONOTHS TOHKOMIEHOYHBIX MHKpOCXeM. YuyeOHo-
METOMYECKOE MOCOOHE MO ayAUTOPHBIM MPAKTHUECKUM 3aHATUSM U CAMOCTOSTENLHOM paboTe nj1st CTyaeHTOB
crenpanbHocTn 210104 «MHUKpOINIeKTpOHKMKA M TBepHOTENbHAs anektpoHuka». Tomck: TYCVYP, 2007 . —
[smexTpoHHbIii pecypc] .- agpec:

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

12.3.3. Nanununa T.M., Caxapor FO.B. TexHONOrMs TOHKOMIEHOYHBIX MHUKpocxeM : Metoauueckue yka-
3aHMS N0 BBINOTHEHUIO 1abopaTopHeIX paboT. — Tomck: TYCYP, 2007. — 63 c. (30 3k3)

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE ANCHUTTIAHBI

st peanusaumy nporpamMmbl yueGHOH JUCLMIIHHD] TpeGyeTcs ayUTOpHs, OCHAILEHHAS MYJIbTHMEHH-
HBIM MTPOEKTOPOM.

JlabopaTopHble paboTbI MPOBOAATCS B CTIELMANTH3MPOBAHHON naboparopuu kabenpbl hU3MUECKON M1ek-
TPOHHKH, OCHAIIEHHOW BAKYyMHbIM TEXHOJIOTHUECKMM 0G0PYI0BaHHEM. o= T
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MpunoxeHue K paboueit nporpamme
PefepanbHoe rocyaapcTseHHOe GioaKeTHOe 06pa3oBaTeNbHOE yupexaeHne
BblCLero obpa3oBaHus

«TOMCKUI TOCYAAPCTBEHHbI YHUBEPCUTET CUCTEM YMPAB/EHUSA U
PALIMOS/TEKTPOHUKM» (TYCYP)

YTBEPKIAIO
Hpopeig:top 10 y4e6HOi paboTe
)/ A, M. E. TpoaH
g e )
« & » oF 2016 1.

®OH/1 OLEEHOYHbIX CPEACTB 110 YYEEHOM ANCLINIM/INHE

OCHOBbI TEXHO/IOMMU 3JIEKTPOHHOM KOMMNOHEHTHOM 6a3bl
(nonHoe HaMmeHOBaHMe y4eBHOI ANUCLMMAMHBI UAK NPaKTUKK)

YpoBeHb 0CHOBHOI1 06pa3oBaTenibHO NporpaMmmbl 6akanaepuar

HanpasneHnue(a) nogrotosku (cneunanbHoctb) 11.03.04 IneKTPOHUKA U HaHO3/1EKTPOHUKA
(nonHoe HaumeHoBaHMe HanpaBAeHUA NOArOTOBKM (cmeuuanbHocTK))

Npodunb(u) MUKpPO31eKTPOHUKA U TBEPAOTE/IbHAA /IeKTPOHMKA
(nonHoe HaMmeHoBaHMe Npodmna HanpasAeHUs NOArOTOBKM (cneumanbHocTH))

®opma obyyeHua oyHas

dakynbrer 3N1EKTPOHHOI TexHUKu (P3I)
(cokpalueHHOe 1 nonHoe HaumeHoBaHWe paKynbTeTa)

Kadepgpa dbusmnyeckom anekTpoHuku (d3)
(cokpalleHHOe 1 NoHOe HauMeHOoBaHue Kadeapsbi)

Kypc 3 _ Cemectp 6

YuebHbiii nnaH Habopa 2014 roga

3auer cemectp Ono. 3auer cemectp

JK3ameH 6 cemectp

TomcK 2016
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1 Beenenne

QoHx oneHoUHBIX cpencts (POC) seusercs IPUIOKEHHEM K pabodell mporpamme
JUCIMIUTAHEE] (IPaKTHKK) M IPEACTABIsET CO6O# COBOKYIHOCTH KOHTPOJILHO-U3MEPUTEILHBIX
MAaTepuasoB (THIOBBIE 3a1a4d (3aJaHus), KOHTPOJILHEIE paboTEl, TECTHI U IP.) U METONOB WX
HCIOJIb30BAHMS, IPEJHASHAYCHHBIX I H3MEPEHUS yPOBHA  JIOCTHIKEHHUS CTYACHTOM
YCTaHOBIICHHBIX PE3YIBTaTOB OOYUEHHUS.

®OC no mucrmmMHEe (IPaKTHKe) UCIIONB3YETC MPU NPOBENACHMH TEKYINEro KOHTPOJILI
YCTIEBaEMOCTH M IIPOMEKY TOYHOMU aTTeCTAIlMHI CTYICHTOB.

[lepeueHb 3aKpemyieHHBIX 3a JUCHMIUTMHON (TIPAKTHKOH) KOMIIETEHIMIA IPUBENCH B

Tabmure 1.

Ta6ana 1 - [epedens 3aKpenieHHBIX 32 THCHUITAHON KOMIETeHIHil

JTans! popMupoBaHus

Kon DopMyIHPOBKA KOMIIETEHIINH
KOMIIeTeHIHH
IIK-8 CIIOCOOHOCTE BBIIONHATE PaboTHl 10 | JIOMKeH 3HATh (BHU3UKO-
TEXHOJIOTUYECKOMI IIOATOTOBKE TEXHOJOTHNYECKHE OCHOBBI IIpOTECCOB

IPOU3BOJICTBA MATCPUANOB U u3jemuy | POMSBOICTBEA MATCPHAIIOB U U3ICIHM
3IEKTPOHHON KOMIIOHEHTHOH 623k,

0COOEHHOCTH NMPOBEIEHHUS OTIAEIBHBIX
TEXHOJIOTHYECKHUX OIEepaIHii.

JIoJDKeH yMETh paccuuTarh QU3UKO-
TEXHOJIOTMYECKUE PEXKUMBI IS
IIOJIy4EHUS aKTUBHBIX U [ACCHBHBIX
3JIEMEHTOB 3JIEKTPOHHOM
KOMIIOHEHTHOM 0a3bI ¢ TpeOyeMBIMHU
KOHCTPYKTHBHBIMH 1
3IEKTPOPHU3UYECKUMH NTapaMeTPaMH.
JIOIDKEH BIIaIeTh HaBBIKAMHU BBIOOpA U
IIPMMEHEHHUS OCHOBHBIX OIlepariuii
TEXHOIIOTHH CO3JaHMS 3JIEMEHTOB
SJIEKTPOHHOM KOMIIOHEHTHOM 0a3kbI ¢
Y4E€TOM UX OCOOCHHOCTEH U
KOHKPETHBIX lieTieli; HaBBIKaMu
paboTel Ha 000PYIOBaHHUHY,
HCIOJIb3YEMOM B IIPOU3BOJICTBE
3JIEMEHTOB 3JIEKTPOHHOM
KOMIIOHEHTHO 6a3Fbl.

SJIEKTPOHHOMN TEXHHKH

IICK-2 TOTOBHOCTH K npuMeHenuto | JlomkeH 3HaTh COBpEMEHHBIE
COBPEMEHHBIX TeXHONMOrnYeckux | TEXHOJOTUYCCKUE NPOLECCHI U
o0opynoBaHue, UCIIONb3yeMBIE Ha
aTanax paspaboTKU U IPOU3BOJACTBA
M3JEIIUN IEKTPOHHON KOMIIOHEHTHOM

IPOIECCOB U  TEXHOJOTHYECKOTO
00OpyIOBaHUS Ha 3Tamax pa3paboOTKH

51 IIPOX3BOZICTBA A3MIETAN .
MMKPOIJIEKTPOHUKA U TBEPAOTEIBHOU JIO/DKEH yMeTh BHIOHpATh
IEKTPOHUKHU TEXHOJIOTHYECKOe 000pynoBaHUE 1JIs

KOHKPETHOTO IPUMCHCHHS.
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JloixeH BIafeTh MPaKTHYECKUMU
HaABBIKAMH pabOThI Ha 000PYIOBAHNH,
HCIIOJIb3YEMOM B IIPOU3BOJICTBE
JJIEMEHTOB IEKTPOHHOMN
KOMIIOHEHTHOHU 0a3Bbl.

2 Peaﬂmaunﬂ KOMIIETeHIUH

1 Komoerennusa ITK-8

I1K-8:

CIIOCOOHOCTEL  BBINOJHATH PabOTHI

MIPOHU3BOACTBA MATEPUAJIOB U H3/1eIHH 3JIeKTPOHHOM TEXHUKH

0 TEXHOJOTHYEeCKON IIOAr0OTOBKE

Hist GOpMUpOBaHMS KOMIIETCHIIMH HEOOXOMMMO OCYIIECTBHTE psan 3TamoB. JTambl

(GopMHpOBaHHSA KOMIICTCHIWH, NPUMEHSEMBIE I 9TOTO BUABI 3AHATHH U HCIOJIB3yEMBIE

CPEIACTBA OLICHUBAHUI IIPEICTABICHEI B Ta6JH/IIIe 2.

Tabmuua 2— ranst GopMAPOBAHKS KOMIIETEHIMHA H HCHOJIb3yeMble CPEICTBA OLEHHBAHMS

1. Cocras 3HaTh Ymersn Baaners
Brnaneer nHaBbIKaMu
BEIOOpa U
3HaeT ¢pu3uKo- VYmeer paccuuTars [IPUMEHEHUS
TEXHOJIOTUYECKIE buzuko- OCHOBHBIX OTI€paITHif
OCHOBBI ITPOIIECCOB TEXHOJIOTUYECKHE TEXHOJIOTUHU
IIPOMU3BOJICTBA PEXUMBI IS CO3JIaHUs 3JIEMEHTOB
MaTepuaioB U TOJTyYCHHUS aKTHUBHBIX | 3JIEKTPOHHOM
15631 (S 15071 U TIaCCUBHBIX KOMIIOHEHTHOH 0a351
Conep:xanue ANIEKTPOHHOMR 3JIEMEHTOB C YUETOM UX
3TaNnoB KOMITOHEHTHOH 0a3bl, | 31eKTPOHHOM 0COOEHHOCTEH U
O0COOEHHOCTH KOMIIOHEHTHOH 0a3bl ¢ | KOHKPETHBIX LiEJeH;
IIPOBEIEHUS TpebyeMbIMuU - HaBBIKaMHU pabOThI
OTIENBHEIX KOHCTPYKTUBHBIMH U Ha 000PYIOBAHUH,
TEXHOJOTUYECKHX SIIEKTPOMH3UIECKUMHE | HCIIOIB3yEMOM B
omeparmit IapamMeTpamMu IIPOU3BOJICTBE
3JIEMEHTOB
DJIEKTPOHHOM
KOMIIOHEHTHOM 0a3bl
e JlaboparopHbie
o Jlexnuu; patop
paboTHr; e Jlaboparopusie
e [lIpaxtuyeckue
. e IlpakTuyeckue paboTHI;
Bunab1 3ausruii 3aHATHS,
3aHATHS, e IlpakTyeckue
e lHnuBumyansHbIE
e CamocrosrtenanpHas 3aHATHS

3a1aHus
aa paboTa CTyneHTOoB
o Tecr; e Odopmnenue e Brmonsenue
Hcnonb3yembie e KoHTpOmbHEIE OTYETHOCTH H 1aGOPATOPHBIX
cpencTBa paGoTEL; 3armuTa paboT u 3amuTa
OLICHUBAHHUS e 3Bammra 1a60pPaTOPHEIX OTYETORB
UHIUBUIYaTBHOT pabor; e 3ammura
CornacosaHa Ha noprtane Ne 6450




0 3aJaHus;
Brmmonnenue
IIPAKTHYECKUX
3a1aHuH
DK3aMeH

Odopmenue u
3aImuTa
HHIMBHTYAIBHOTO
3a1aHUS;
KouTponsukIe
paboTEI;
Brmonaenue
[IPaKTHYECKUX
3aJaHuM

MIPAKTHYECKUX
3aJaHuH,
e K3aMmeH

O6H_[I/IC XapaKTepUMCTHUKHU IIOKa3aTreied u KPUTCPUEB OLCHUBAHUS KOMIICTECHIIMH HA BCEX

STamax IMpUuBCIACHEI B Ta6JII/HI€ 3.

Ta6anma 3 — O6mue xapakTepHCTHKH MoKa3aTe/iel u KpHTEPHEB OlleHUBAHHSA
KOMIIETE€HIMH 110 3Tanam

Iloxazarenu u

KPHTEepHH 3nate Ymers Baaners
ObGnamaer
Ob6nanaer nuamna-
baxTHYeCKUMH
S S—— 30HOM IIPaKTHYECKHUX KonTpomupyer
OtimyHO (BHICOKHIA 3HAHUSIMU B YMEHHH, TPeO7eNEIx paboTy, mpoBozHT
. IUIS Pa3BUTHSI TBOP- OLICHKY,
YPOBEHb) Ipenenax u3ydaeMoi %
B YECKUX PELICHHUIA, COBEpPIIICHCTBYET
[OHHMAH¥EM IpaHHY abcTparupoBaHus IENACTBUS pabOTEI
npobnem
IIPAMEHUMOCTH
Obnanaer Beper
e e JUanazoHoM OTBETCTBEHHOCTH 3a
’ IIPaKTUYIECKUX 3aBepIICHHE 3a71a9 B

IPUHITUIIBI,

Xopomo (6a3oBbIit A . YMEHUH, TpebyeMBIX HCCIIeIOBaHUH,
YPOBEHb) P ’ JUIS PELEeHUs IIpucnocadbauBaeT
HIOHSTHUS B IIpeeiax
. OIIpeNIENIEHHBIX CBOE IIOBENIEHUE K
n3yqaeMoit obmactu
npobiem B obmactu 0OCTOSATENHCTBAM B
HCCIICIOBAHHS peleHny npobdiemM
Obnanmaer
OCHOBHBIMHU
YnoBiieTBOpHUTEILHO Paboraer npu
.. Obnanaer 6a30BBIMHU YMEHHUSIMH,
(moporosbIii IIPSIMOM
OOIIMMU 3HAHUSMH TpeOyeMBIMH IS
YPOBEHb) HaOIIONCHUH
BBITIOJTHEHHUSI

TIPOCTHIX 3a1a4
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q)OpMYJII/IpOBKa okazarejael u KpHUTEPHUEB OL€HUBAHUS JaHHOU KOMIICTCHIINHN

IIpUBEICHA B TabmuIe 4.

Tab6muua 4 — Iloka3aTenyu ¥ KPUTEPUH OLEHMBAHAS KOMIIETEHIMH HA YTANAX

Iloxaszarenu u

3HaTh Ymern Baaners
KpHTEepHH
3Haem usuxo- ymeem oyeHumy cnocoben
MexHON02U4ecK BLUAHUE camocmosmensvh
ue 0CHOGvL MEeXHON02UYeCKUX 0 6vlbpamv u
npoyeccos Dpedcumos na NpUMEHUMb
npou3600cmea 6bIXOOHbBIE MexXHON02UYECKU
mamepuanos u napamvempui e onepayuu 01
usoenuii 9NEKMPOHHO20 cosoanus
9/1eKIMPOHHOT usoenus; a/leMeHmMOo8
KOMNOHEHMHOL ymeem NEeKMPOHHOU
basei, paccuumams KOMNOHEHMHOU
3Haem Qusuxo- ba3zvl ¢ yuemom
cospemeHHble MexXHoN02u4ecKue ux
OTanyHo (BHICOKMIA MEXHON02UU pedicumol 0N ocobennocme u
YPOBEHB) CO30aHUS NOLyYeHUs KOHKpEemHuLX
3J1eKMPOHHOU AKMUBHLIX U yenei,
KOMNOHEHMHO1L NACCUBHBIX eraoeem
baszwl; 3JleMeHmo8 HaebIKaMU
3Haem NEeKMPOHHOU pabomul Ha
ocobennocmu KOMHOHEHMHOU obopyoosanuu,
npogedeHus oasvl ¢ UCRNONL3YEMOM 8
OMOeNbHBIX mpebyemvlmu npoussoocmee
MexXHON02U4ecK KOHCMPYKMUGHBIM 9/1eMeHMO8
ux onepayui uu 9/leKMPOHHOT
aneKxmpoghusuyeck KOMNOHEHMHOL
umu bazwi
napamvempamu
3Haem Qu3UKo- ymeem enaoeem
MexHoI02U4ecK pacciumams HAGbLIKAMU
ue 0CHOBbL Qusuxo- ev1b0pa u
npoyeccos MexXHON02UYecKue NpUMeHeHUs
npou3eo0cmea pedxcumvl 05 OCHOBHbBIX
Mamepuanos u NONYYeHUs: onepayuii
usoenuii AKMUBHBIX U mexHon02UY
Xopomo (0a3oBkIii S/1eKMPOHHOU NACCUBHDLX co30anus
YPOBEHB) KOMNOHEHMHO NEMEHMO8 SNEMEHMO8
oasw, INLeKMPOHHOU 9NEeKMPOHHOU
3Haem 6azoevle KOMROHEHMHOTU KOMNOHEHMHOU
MexXHON02uu oasvi ¢ ba3zvl ¢ yuemom
CO30aHUsL mpebyemvimu ux
SJIEKMPOHHOU KOHCIMPYKMUBHBIM ocobennocmeri u
KOMNOHEHMHOU uu KOHKpEemHbLX
bazvl; NEeKMPOPUIUYECK yeneti;
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® 3Haem umu enraoeem
ocobennocmu napamempamu Hasvikamu
npoeeoeHus pabomul Ha
OMOeNbHbIX o0bopyoosanuu,
MEXHONL02UYEeCK UCNONL3YEMOM 8
ux onepayuil npou3eo0cmee
eMEHMO8
SeKMPOHHOU
KOMNOHEHMHOU
bazwl
® umeem ® npumensem cnocoben
npeocmasnenu Memoovl pacuema ev16pamo
e 0 usuxo- Qusuxo- MexXHON02U4eCKU
MEeXHOLO2UYECK MexXHOoNI02U4ecKue e onepayuu 01
UX OCHOBAX DeACUMOB co30anus
npoyeccos 9/1eMEeHMO8
npou3eo00cmea SNEeKMPOHHOU
Mmamepuanos u KOMNOHEHMHOL
usoenui oasvl,
VaonmeTnopaTeIsmD NEeKMPOHHOU ) ® graoeem
- p— gomnoyeumuou HABbIKAMU
asvl, pabomwr Ha
®  03HAKOMIIEH C obopyoosarnu,
OCHOBHBIMU UCNONB3YEMOM 6
MEXHONI02UYeCK npouseoocmee
umu 9/1eMEeHMO8
npoyeccamu 9NEKMPOHHOT
co30aHUs KOMNOHEHMHOTU
NEeKMPOHHOU bazvl
KOMNOHEHMHOU
ba3zvl

2 Komnerennus IICK-2

IICK-2: roToBHOCTE K NPHMEHEHHIO COBPEMEHHBIX TEXHOJIOTHYECKHX MPOIECCOB H
TEXHOJOTHYECKOro O0OpYIOBAaHHS Ha 3Tamax pa3palorTK¥ W NPOH3BOACTBA H3NEJIHM
MHKPO3JIEKTPOHHKH U TBePAOTEIbHOM 3IeKTPOHUKH

Jng GOpMHpPOBaHHS KOMIIETECHIIMHM HEOOXOMAUMO OCYIIECTBUTH PSI OSTAlOB. OTAaIlbl
(GOopMHpPOBaHHs KOMIIETCHINH, IPHMEHSIEMBIC IUIS JTOTO BHABI 3aHATHHA M HCIOIb3yEMBIE
CpencTBa OIIEHUBAHMS IPEICTABICHEI B TAOIHIIE 5.

Tabiauna 5—- tansl popMupoBaHUS KOMIIETEHIIHH U HCIOJIb3yeMble CPEACTBA OLEHHBAHUS

2. Cocras 3HaTh Ymers Baaners
3HaeT COBpEMEHHBIE | YMeeT BBIOMpaTh Bnaneer
Conep:xanne TEXHOJIOTHYECKHE TEXHOJIOTHYECKOE MIPaKTUYECKUMHI
3TaNoB IIPOIIECCHI U o0opynoBaHue IS HaBBIKaMH paboThI
obopynoBasue, KOHKPETHOT'O Ha 000pyIOBaHUH,

CornacoeaHa Ha noptane N2 6450



HCIONB3yeMEIE Ha
STanax pa3paboTKH H
IIPOU3BOJICTBA

51631 (SA0%1%1
SIEKTPOHHOH
KOMIIOHEHTHOH 6a3bl

IPUMEHCHHS

HCIIOJB3YEMOM B
IIPOX3BOJICTRE
SJIEMEHTOB
SIIEKTPOHHOMI
KOMIIOHEHTHO¥ 0a351

e JlaGoparopusie

paboTEr;
e Jlexmuu; e Brmoanenue
e Jlaboparopusie
e Jlpaktuyeckue HUHIIMBHUTYaJIBHOTO oy
Bunawl 3anaruii 3aHSTHUS, 3aJlaHus; p ’
e IIpaxkTuueckue
e MunuBunyanehsie | ® Ilpakrtuueckue
3aHSATUSL
3a/laHus 3aHSTHUS,
e (CamocrosTensHas
paboTa CTyIeHTOB
e  Odopmienne
OTYETHOCTH ¥
3amura
e Tect; ot e 3ammTa
1a00paTOPHEIX
e Kontponbnas paGoT; 1ab0paToOpHEIX
Hcnoan3yembie pabora; ’ pabor
e  Odopmienue u
cpeacrBa e Brmonnenue sarmaTa e 3amura
ONECHUBAHUSA JOMAaITHETO KypCOBOI'O
ZIOMAIITHETO
3aIaHus; IIPOEKTAa,
3a/1aHus;
e Dk3ameH e Dk3ameH
e KoHcnekr
CaMOCTOSITETFHOM
paboTsI

O6H_[I/Ie XapaKTCPUCTUKU I10Ka3aTrelied u KPHUTCPHUEB OLCHUBAHWS KOMIICTCHIIMU HA BCEX

dTanax IPUBEIECHEI B TaOIuIE 6.

Tabauna 6 — O0mue XapaKTepHCTHKH NOKa3aTe el i KPHTEPHEB OLlEeHUBAHUSA
KOMIIETEHIMH 10 3TAalam

Ilokaszarenu u

IIOHATHA B IpeAeIax

YMEHUH, TpeOyeMBIX

3HaTh Ymers Baaners
KpHUTEepHH
Ob6nanaer
Ob6nanaer nuana-
baxTHUECKUMU U
30HOM IIPaKTHYECKHX KorTpomupyer
TEOPETHUECKUMHI V
Otnan4no (BeICcOKHMIA 3HAaHUSIMHU B yMEHuH, TpebyeMBIX paGoTy, TposozuT
. IUIsL Pa3BUTHUS TBOD- OIICHKY,
YPOBEHb) IIpefieNnax u3ydaeMon -
T & YECKUX PEIICHHUIH, COBEPIIEHCTBYET
abcTparupoBanus JIEHCTBUS paboThI
[TOHMMAHHUEM TPaHHIL
npo6iiem
IIPUMEHUMOCTH
3HaeT GaxThl, Obnamaer Bbeper
Xopomio (6a30Bb1ii IIPUHITUIIEL, JUaIa30HOM OTBETCTBEHHOCTH 3a
YPOBEHb) IIPOLIECCHI, O0IIHE [IPaKTHYECKHUX 3aBEPIICHUE 33724 B

HCCIIEOBAHUY,
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U3y4JaeMoit obmactu JUISl pEIIEHUS MPUCIIOCabIUBaeT
OIIPENENEHHBIX CBO€ IIOBENICHUE K
npobneM B obnactu obcTosATeNnBCTBAM B
HCCIIEIOBAHUS peIIeHuy npodaem
Ob6nanmaer
OCHOBHBIMH
YiaoBaerBopureasHo PaboraeT npu
- Ob6nanaet 6azoBbMHU YMEHUSIMH,
(moporosBbIii NIPSIMOM
OOIUMU 3HAHHUAMHA TpeOyeMBIMH ISt
YPOBEHB) HaOTIONeHUU
BBITIOJIHEHHUS
IIPOCTHIX 3a/1a4

DopMy/IMpOBKa TIOKasaTenedl M KPHTEPHEB OLECHHBAHMS

IpHBencHa B TabwIe 7.

JAHHOH KOMIETEHIIUU

Taﬁ.ﬂnua 7 — Iloxaszarenu u KPHTE€PHH OUCHUBAHUA KOMIICTCHIIMH HA dTalax

IoxaszaTenn u kpuTepun 3HaTh Ymern Bnapers
®  3uaem e obnadaem ® gnadeem
cospemenHvie ouanasonom NpaKmMu4ecKum
MeXHONo2UYeCKUe NPAKMUYECKUX U HaBvIKaMu
npoyeccol u YMeHU, pabomul Ha
obopyoosanue, mpebyembix obopydosanuu,
UCNONb3YeMble Ha OJ151 CpaBGHeHUs. UCNONIL3YEMOM 8
amanax u evibopa npouseoocmee
paspabomxu u mexHonozuyec 9/1EMEHMO8
. npouzeo0cmea K020 9NEeKMPOHHOU
OT1iu4HO (BHICOKHM - .
usoenui obopyoosanus KOMNOHEHMHOU
Ypasan) SNIeKMPOHHOTL baswl
KOMNOHEHMHOU e cnocoben
bazvl; camocmosimens
® nonumaem HO pabomamy
obnacmu Ha
KOHKPEeMmHO20 MEXHON02UYECK
NpUMeHeHUs om
MEeXHONLOZUYECKO20 0bopyoosanuu
0b6opyoosanus
® 3Hnaem e ymeem e gradeem
mexHoL02UuYecKue evlbUpame NPAKMUYECKUM
npoyeccwl u mexHono2uYec U HABBIKAMU
obopyoosanue, Koe pabomul Ha
ucnonvsyemvle Ha obopyoosanue obopyoosanuu,
Xopomo (0a30BbIH samanax ons UCNONBL3YeMOM 6
YPOBeHb) paspabomxu u KOHKPEMHO20 npouzeoocmee
npou3zeo0cmea NpUMEHEeHUs. 2/1eMeHmMO8
usoenul NEKMPOHHOU
9/1eKIMPOHHOU KOMNOHEHMHOU
KOMNOHEHMHOU baszwl;
bazwl e cnocobex
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8bINONHAMD
pabomul Ha
MEeXHON02UYeCK
om
obopyooeanuu
noo
PYKOBOOCMBOM
onepamopa
® umeem ymeem Moorcem
npeocmasienue 00 peuiams pabomams Ha
OCHOBHbIX npocmeoie MexXHON02UYeCK
MEXHONOSUYECKUX 3a0a4u no om
R — npoyeccax u 6v160py obopyooearuu
o obopydosanuu Ons mexHono2u4ec npu NPAMOoMm
(moporosmIii ypoBeHs)
co30anus K020 yuacmuu
9NEeKMPOHHOT 0bopyoosanus onepamopa
KOMNOHEHMHOT ons
bazwi KOHKPemHo20
NpUMEHEeH U,

3 Tumossle KOHTPOJIbHbIC 3aJJaHUA

Jnst peanusanuu BBINENEPEUNCICHHBIX 38129 OOYYEHHS HCIIONb3YIOTCS CIIEYFOIITHE
MaTepuaibl: TECTHI, KOHTPOJIbHBIE PabOThI, HHIMBHIyalbHbIE 3a0aHus, IPAKTHICCKAC 3aaHus
71aboparopHBble pabOoThL, 3K3aMEH.

>

TumoBble KOHTPOJNBHBIC 3aJaHMS WM HHBIE MATEPUAIbl, HEOOXOMUMBIE JUIS OLCHKH
3HAHWH, YMEHHUH, HABBIKOB M (WIH) ONBITA JEATENBHOCTH, XaPAKTCPU3YIOLIMX 3TArlbl
(hopMHUpOBaHUS KOMIIETEHIHH B IIPOIIECCE OCBOEHHS 0OPA30BATENBHON IIPOrpaMMBlL, B COCTABE:

3.1 TecTnl O CIeAyIOMEM pa3genam:

1) Ilpowu3BOACTBEHHAS YHCTOTA, THTHEHA H 6E30IIaCHOCTS:
2) @otonuTorpadus;

3) TexnomorHs COOPOYHBIX IPOLIECCOB.

3.2 KoHTposbHbIE PabOTHI:

Tema xoHTpombHOM pabGorel No 1:
IIPOIIECCOB.

Texnomorus nUTOrpadUYecKHXx M IUIA3MEHHBIX
Tema xoHTpombHOM pabGorer No 2: TexHOIOIHS (GOPMHPOBaHUS TOHKOILICHOUHBIX
MOKPBITHH.

3.3 Boino/iHeHHe NOMANIHAX WHAHBHAYAIbHBIX 32/ [AHHMI:

Tema mnpuBunoyansHOro 3amanms Ne 1 - Texmomorus (OPMHPOBAHUS TOHKOILIEHOYHBIX
IMOKPBITUI

Tema unuBHIyaTBHOTO 3aMaHus No 2 - TeXHONOTHS M3TOTOBIICHHS (bparMenTa rmeHoYHON
WMC. PacueT peXxuMOB TOIyYEHHS IICHOK.
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3.4 Tempb1 1aGopaTopHbIX paGor:
1). Texaomoruyeckuii mporecc doromuTorpadpuu
2). OcaxieHre Pe3UCTHBHEIX M IIPOBOSAIIAX TUIEHOK
3). MzroTosnenue u uccieoBaHme TOHKOILIEHOYHbIX KOHIEHCAaTOPOB
4). Vizydenre NOrpelHOCTH H3TOTOBIEH S TOHKOLICHOYHbIX PE3UCTOPOB
3.5 TembI IpaKTHYECKAX 3AHATHIA:
1). Texuonorus nonydenus pucyHka HHTETPATBHBIX MUKPOCXEM
2). Texuonorus H3roToBIeHNs HOTOMAGIOHOB
3). Pacuer peXXHMMOB HaIBLIEHHS IJIEHOK METOIOM TEPMUYECKOTO HCIIAPSHUS B BAKyyMe
4). PacueT pexXHMOB HANBUIEHHS TLIEHOK METOIOM HOHHO-ILIa3MEHHOIO PacIbUICHUS B BAKyyMe
5). PacdeT TeXHOMOrH4eCKO# MOTPEMHOCTH H3rOTOBIEHHS MeMeHToB UMC
6). PaspaboTka TeXHOIOIHYECKOTO MaPIIPyTa H3rOTOBJIEHHS TOHKOILIEHOUHEX MMC
3.7 TembI 1151 CAMOCTOATENBLHOH PaGOTHI
1). TexHONOTHYECKHE CPEaBL: ATINAPATYPA H NEMEHTHI FA30BBIX H SKHIKOCTHEIX CHCTEM.
BasoBble oneparuy OUMCTKY KUAKUX U Fa3000pasHbIX cpen.
2). be30nacHOCTb paboTHI B YHCTHIX IOMEMEHUSX: TOKCHYHBIE, B3PEIBOOTIACHBIE 1
II0XXapOOIAaCHEIE CPeNbl. Y THIHM3ALKS OTXOIOB.
3). Bakyym: rmyOuHa Bakyyma, CpelCTBA OTKAYKH U METOMIBI KOHTPOJISL.
3.8 Dx3ameHAIHOHHBIE BONPOCHI:
1 Texnomormyeckue cpespl. BazoBele omepanum OYMCTKM KHAKHX M Tra3000pasHBIX cpen.
OuncTKa TOBEPXHOCTH IJIACTHH.
2 JIutorpaduyeckue nponeccsl. Paspemaromas criocoGHOCTE TUTOrpady.
3 DH3HKO-XAMHYECKHE OCHOBHI Iporiecca dotonurorpadgun. Marepuansl hOTOPE3UCTOB U UX
CBOMCTBA.
4 CrocoOBl KCIOHMPOBAHHSA: KOHTaKTHas ortomurorpadus, dorommrorpadus c 3a30poM,
npoexnuonHas OJI.
Texnomnorus uzroronenus poromadnonos (PIII). [Morpemnoctu uzrorosnenus OIII.
Onruyeckue 3ddexts! mpu Goromurorpadum.

MeTtons! 1 TexHOIOTUS GOPMUPOBAHUS PUCYHKA HHTETPANBHEIX CXEM.

0 9 O W

®u3KKa TEPMUYECKOTO UCIIApEeHHS B BakyyMme. [lomyuenre mIeHOK METOIOM TEPMHUYECKOTO

HCIIapEHUS.

9 Tepmuueckoe ucnapeHue B Bakyyme. CKOpOCTh KOHACHCAIHH. [lapaMeTphl, Onpenessiomue
CKOPOCTBb KOH/ICHCALIHN.

10 Mexanu3M HCHIapeHUs COENUHEHUH U ctaBoB. CiocoObl HCTapeHus.

11 ®wuzuxa noHHOrO pacnubuleHus. CKopocTs pacubsuieHUs. CKOPOCTh OCAKISHUS ILICHOK.
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12

13
14

15
16
17

Monens nonHoro pacmsuieHus. KosQUIMERT pacHbUIeHus. 3aBHCHMOCTS ko3 uirenta
PacIbUICHHUS OT Pa3IMIHbIX ITaAPAMETPOB.
Ilony4yenne MI€HOK HOHHO-TIA3MEHHBIM PACIIBLIEHAEM.

Texnomorus mIasMeHHBIX IIpOIECCOB. BsaumoneicTBHe SHEPI€TUYECKUX HOHOB C
MarepuagaMu.

TexHonoruveckuit Iporece H3TOTOBIEHHS PE3UCTUBHOM MAaTpUIIEL.

Texnonoruueckuit mporecc u3roropierus RC-cxeMsl.

Texnomorus cOOpPOYHBIX IPOLIECCOR.

4 Meromuueckue MaTepHAaJIbI

Jns obecnedenus mpomecca OOy4eHHS M pelICHHs 3a7ad OOy4YEeHHS WCHONL3YIOTCS

CICAYIOIMXE MaTepHualbl:

MCTOMICCKUE MaTepUalbl, ONPECIIAIOIINE IPONENYPEl OLCHUBAHKS 3HAHMUH, YMCHHH,

HAaBBIKOB W (HJIM) OMBITA NESTENBHOCTH, XapaKTEPU3YIOLIMX 3TambI bopmupoBanus

KOMHGTGHHHﬁ, B COCTaBe:

Meronuaeckue Marepuanst: Vrasaust 6 n.12 pabouei npozpammol.
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