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o0pa3oBaTe/iILHOI NporpaMMel  GakanaBpuaT
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3. | MpakTuyeckue sanaTus 20 20 4acoB
4. | Kypcosoii npoext/pagora (KPC) (aynutopuas) - - 4acoB
5. | Bcero ayauTopHbIX 3aHSATHI (Cymma 1-4) 70 70 | 4Yacom
6. U3 nux B MHTepaKTUBHOH dopme 10 10 | 4acos
7. | CamocTonTenbHasi paboTa CTYAEHTOB (CPQO) 38 38 | 4acoe
8. | Bceero (Ge3 ax3amena) (Cymma 5,7) 108 108 | 4acos
9. | CamocT. paGoTa Ha MOArOTOBKY, cAaYy FK3aMeHa 36 36 | yacos
10{ O6was TpynoemMKocTs (Cymma 8,9) 144 144 | 4JacoB
(B 3a4eTHBIX eIUHMLIAX) 4 4 3E
Ok3ameH__ 6 cemecTp
Tomck 2016

CornacoeaHa Ha noptane Ne 8022



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

Jluer coryiacoBanuii

Pabouas mporpamma cocTasieHa ¢ yueroM TpeboBaruit Oenepansroro I'ocynapcTeeHHOro 06paso-
BaTeJIBHOrO cTaHaapra Beicmero obpasopanus (OI'OC BO) mo wampaBieHuio IOATOTOBKH
28.03.01 «HanorexHonoruy ¥ MUKPOCHCTEMHaAs TeXHHKay (KBanubukanys (CTemeHs) 6akamaep), yI-
BEPXKACHHOTO IpuKasoM MunwmcTepcTBa oOpasoBanus u Hayku Poccmiickodi Pemepannu oT 6 Maprta
2015 r. Ne 177, pacCMOTpeHa M yTBEpXKACHA HA 3acelaHdu Kadenpsl BH3MUECKOi HIEKTPOHUKH OT
«Z0 » o¢ 201__ r., mpoToxon Ne 77 .
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Paboyas mporpamma corsacosana ¢ $axynsTeToM, pObIIHpYOmel | BBITyCKAIOMeH Kaden-
paMu HallpaBJIeHHUS TOATOTOBKH.
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1. HEJIM M1 3AJAYH T CIUTIJINHBI

Lenbro OCBOEHHWs AMCLMIUIMHBEI sABAsSeTCS (popmupoBaHHWEe 0a30BbIX 3HAHMH B 00JIACTH TEXHOJOTUH
JNEKTPOHHOU KOMITOHEHTHOM 6a3bl, NO3BOJISIOLLETO BbIIYCKHUKY obnanarb NpeIMeTHO-
CreLHaIu3MPOBAHHBIMU KOMIIETEHLIUSIMH.

Hannas yueOHas NUCLMILUIMHA MMeeT repen coboi 3amady rnokasath GU3MYECKYIO CYIIHOCTb UCHOMIb-
3YEMBIX B MUKPO- U HaHO3JIEKTPOHUKE TEXHOJIOMMUECKUX NPOLECCOB U NPUBUTH 0OYUAIOIIEMYCS KOMIUIEKCHbIHA
Hay4HbI¥ NoaX0a K BeIOOpY METOJOB U NPOLeccoB GOPMUPOBaHHUS 3JIEKTPOHHON KOMITOHEHTHOM 6a3bl.

Pesynbratom o0yueHus NOMKHO ObITh MPHOOPETEHHE KOMIETEHUMH MO0 OCHOBHBIM, 6230BBIM MPOLEC-
caM TE€XHOJIOTMU AJ14 MPUMEHEHUs UX B HaYYHbIX UCCIIENOBAHUAX, Pa3paboTKe ¥ NPOU3BOJICTBE W3AEIUN MHK-
PO- U HAHOBNEKTPOHHUKH, MUKPOCHCTEMHON TEXHUKH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOI1

Mecro mucumurnunbl B ctpyktype OOII: AMCLMIUIMHA OTHOCUTCS K BapMaTUBHOW uacTh Groka |
(b1.B.O/1.8) obpasoBaresnbHOM NPOrpaMMbl MOATOTOBKU GaKanaBpoB mo npoduno «HaHoTexHO0TUM B S71EkK-
TPOHHKE U MHUKDOCUCTEMHON TexHMke» HanpasieHus 28.03.01 «HanoTexHONOrMM ¥ MUKpPOCHCTEMHAS TEXHHU-
Ka».

Hucuuninna 6asupyeTcs Ha CleyroIMX AUCUMIIMHAX: "MaTephalisl SJIEKTPOHHOM TexHuku", "Ousu-
HECKME OCHOBBI SMIEKTPOHUKH", "DU3MKA KOHAEHCHMPOBAHHOTO COCTOsIHMS", «DHU3MKA MIEHOYHBIX HAHOCTPYK-
TYyp».

3HaHus, MOMyYEeHHbIE N0 OCBOSHHIO AUCLIAILIMHBI, HEOOXOMMMBI [IPH H3YHEHHH AUCLIMILTHH "ITpoexTn-
POBaHKE SJIEKTPOHHOH KOMIMOHEHTHOH (6a3bl MHKPOSIEKTPOHHKH M MHUKPOCHCTEMHOM TeXHHKH", "TexHonorus
KPEMHHEBOH HAaHOBJIEKTPOHUKH", «[IpoLiecchl MUKpO- ¥ HAHOTEXHOIOTHI.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCIUILINHBI

3.1. Usy4enne QHCUMNIMHBI HANPABJIEHO HA ¢popmupoBanue y GakaJaBpoB cileAyOmHX npogec-
cuonansusix (1K) n npogpeccuonansro-cneyuanuzuposannsix (ILCK) xommnerenmmii:

- FOTOBHOCTBLIO MCIIONI30BATH 0a30BbIe TEXHONOrMHECKHE MPOLECCH ¥ 06OPYIOBaHKE, PUMEHSEMBIE B
NMpOU3BONCTBE MATEPHAIIOB, KOMIIOHEHTOB HAaHO- M MUKPOCUCTeMHOMN TexHukH (TTK-8);

- TOTOBHOCTb PaboTaThb Ha COBPEMEHHOM TEXHOJNOrMYECKOM O0GOpYLOBAHHH, UCTIOJIb3YEMOM B MPOH3-
BONCTBE MATEPHAIIOB 1 KOMIIOHEHTOB HAHO- U MUKPOCUCTeMHOM TexHuku ([TK-10);

- FOTOBHOCTBIO K MPUMEHEHHUIO COBPEMEHHBIX TEXHOJOMMYECKUX TIPOLIECCOB U TEXHOMOTHUECKOTO 060-
PYROBaHHA Ha STanax paspabOTKM M MPOM3BOACTBA M3LENHMI MHKPO- M HAHOBIEKTPOHHKH, TBEPIOTENbHOM
SJIEKTPOHMKH U MUKpOcHCcTeMHOM TexHuky (IICK-2).

3.2. B pe3ynabTaTe H3y4YeHHsT AUCHUIIAHDI GaxajaBp AOJGKEH:
3HATh:
(bH3KMKO-TEXHONOrHYECKHE OCHOBBI MPOLIECCOB NIPOU3BOACTBA W3MAENMH 3MEKTPOHHON KOMMOHEHTHO
6a3bl, 0CO6EHHOCTH NPOBEEHHUS OTIEIIBHBIX TEXHOMOMHYECKIX onepauuii;
yMeTh:
PaccuUMTaTh (HU3UKO-TEXHONOTHYECKHE PEKUMBI MpOBEACHHUS TEXHONIOIUUYECKUX MPOLECCOB IS MOJY-
HEHHU aKTUBHBIX U NACCHBHBIX DJIEMEHTOB 3JIEKTPOHHOM KOMIIOHEHTHOM 6a3b1 ¢ TpebyeMbIMU KOHCTPYKTHUBHbI-
MU 1 37IEKTPOPU3UIECKUMH NIapaMeTpamu;
BJIAETh:
— HaBbIKamMH BbIOOpA W NMPUMEHEHHS OCHOBHBIX OnepaLui TEXHOJOTUU CO3[aHUS 3EMEHTOB 3JIEKTPOH-
HOH KOMIIOHEHTHO# 6a3bl ¢ y4eTOM HX 0COBEHHOCTEH K1 KOHKPETHBIX LIEJIeH;

- HaBbIKaMH paboThl Ha o6opynoBaHuy, UCTIONL3yeMOM B MPOU3BOACTBE 3IEMEHTOB 3JIEKTPOHHOMN KOM-
MNOHEHTHO 6a3bl.
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4. OGBEM JIMCIIUILTIMHELI 1 BUJIbI YYEBHOM PAGOTHI

O61uast TpyAOEeMKOCTh NUCLIMIUIMHBI COCTABIAET 4  3a4eTHLIX eOUHHULL,
CemecTpbl
Bup yyeOHO#M padoTsI Bcero yacos 3
B Tom uucre: -
Jlexuwmu 34 34
JlabopaTopHbie paboTsl 16 16
ITpakTrueckue 3aHsITUS 20 ‘ ‘ 20 _
CaMO,CTOﬁTeﬁBHﬁgﬂééépaﬁbTa' '(ia'i:é‘l'fo),f S S | S e e CRQ
B ToM uucne: -
TTpopaboTka IEKLIHOHHOTO MaTepyaa 4 4
ITonroTosxa K 1abopaTopHbIM pabotam 12 12
BbINoJHEHHE NPaKTHYECKUX 3a0aHnii 4 4
BeInoiHEHNE U 3al0MTa UHIMBUIYAbHBIX 3a0aHni 14 14
H3-1, 13-2
IloaroroBka Kk KOHTPOJNbHBIM padotam KP-1, KP-2 4 4
IlonroToBka K 9k3aMeHy 36 36
“O06INEs TPy AOEMKOCTS; Mag SRR e : 4 144
e iR e s B adeTHEie B 4 4
5. COJEP XAHUE TUCITHUITIJINHBI
3.1. Pa3menbl QUCUMIIMHE M BUIBI 3aHATHI
s |2 |E
= | S$x| EL|Ss| g
No £ | g2E H-RE-N- = ®opmupyembie KOM-
o/ HaumenoBaHue pasgesia QuCUMNIHHLI g EE S | 2 e NeTEeHLHH
%] [=H - -5
= g 3 g g § 5 3 (OK, TIK, TICK)
= |5 |3
1. BBeneHue, enu v 3a1a4y AUCUMILIUHbI 2 - - 2 4 T1K-8, I1K-10, [ICK-2
5 [Tpon3BOACTBEHHAS YMCTOTA, THIMEHa U Ge30nac- 5 ) ) ’ 4 MK-8, TIK-10, [ICK-2
HOCTh
JIn aduueckue e -
3 TorpaduyecKre MpPOLECCHl B TEXHOJNOTUH dJieK 6 4 14 30 MK-8, TTK-10, TICK-2
TPOHHBIX CPEACTB
4. | TexHosnorus nnasMeHHbIX IPOLECCOB 4 2 - 2 8 [1K-8, TIK-10, TICK-2
TexHonorus  (GOPMUPOBAHMS  TOHKOMIEHOYHBIX
5. | MOKPLITUH METOHOM TEPMUYECKOTO WCIMapeHus B 6 4 4 12 26 K-8, TTIK-10, INICK-2
BaKyyme
VoHHO-nTa3MeHHble METONbl MONYYEHHS TOH
6. | nero 8 Y TOREIX ) 6 | 4 4 | 12 | 26 | K=, TIK-10, [ICK-2
K
TexHonorus OPMHUPOBaHUS H
T |y Popmup TOMKOILIGHOTHEIX | 4 | 4 | 14 | 24 | TIKS8, TK-10, ICK-2
TexHosnornyeckue npolecchl W3rOTOBIEHUS TOH-
8. | romenounLIX UMC 2 2 - 10 | 14 | TIK-8, TIK-10, [ICK-2
9. TexHosnorus COOPOYHBIX MPOLIECCOB 2 - - 6 8 [1K-8, ITK-10, TICK-2
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3.2. Coneprkanue pa3neioB IHCHHILIHHEI (10 JICKITHSIM)

®opmupyemebie
Ne HaunmenoBaumue Conepsanne pasneson TpynoemkocTs | KoMmeTeHuMH
n/n pasnaeJioB (uac.) (OK, IIK,
I1CK)
1. Lenwu u 3anaun kypca. TpeboBanus k 006beMy 3HaHuit no
Beenenve, uenu u | aucuunnune. Drans PasBUTHs U COBPEMEHHOE COCTOS- TK-8. TIK-10
3alaiu IUCUMIIK- | HHUE TEXHOJNIOTHU MaTepHaioB U npubOpOB MaKpo-, MUK- 2 I‘IE:K-z ’
Hbl PO- W HaHO3NEKTPOHUKH. OCHOBHbIE MPOLECCHl TEXHO-
JIOTUH 3TEKTPOHHON KOMIIOHEHTHO 6a3bl,
2. | MNpousBonctenHas | YucTble NOMEIEHHS: KNacCupuKalus TNPOHU3BOACTBEH-
4HCTOTa, TMIMEHA U | HBIX TIOMELLEHUH TI0 YMCTOTE BO3MYMIHOI Cpellbl U MUK-
6e3onacHocThb POKIIUMaTy, UCTOYHHUKH 3arps3HEHMH, crocobsl  obec-
N€HEHUT U NONICPKaHUS 4YUCTOTHL. Bakyym: rny6una
BaKyyMma, CpENCTBA OTKa4KM W METOAbl KOHTPOS.
TexHonoruueckue CPeIbl: YUCTOTA MATEPUAJIOB, BOMIbI, 2 ITK-8, TIK-10,
Fa30BBIX CPEN M XUIKOCTEH. ANMaparypa U 31eMeHTbI [CK-2
Ta30BbIX W JXKUIKOCTHBIX CHCTeM. Ba3oBele onepaumu
OYMCTKM XUIAKUX ¥ ra3000pasHbiX cpen. OuucTKa Io-
BCPXHOCTH MIACTUH. Be30omacHocTb paboThl B YHCThIX
NOMEIICHHAX: TOKCHYHbIE, B3PLIBOONACHBIE U MOXKAPO-
OTNacHele cpelibl. Y THIIN3ALMS OTXO0B.
3. | Jlutorpatuueckue Knaccupukaums npoueccos nurorpaguu.  Dusuko-
MPOLECChl B TeX- | XUMUYECKHE OCHOBBI MpoLEcca ¢oronutorpaduu. Ma-
HOJIOTUM 3JIeK- | TepHaibl HOTOPE3UCTOB U MX CBONCTBA. CrOCOBH 3KC-
TPOHHBIX CPENCTB NMOHHPOBAHMS: KOHTaKTHas ¢otonutorpadus, dortonu- M1K-8. 1K-10
Torpadus ¢ 3a3opom, npoekuuonHas ®JI. TexHONOrUs 6 HéK-Z ’
M3roToBNEHUA (oTowabnaoHos (DLI). [MorpewxocTtu
usrorosnenus QLI Onrtuueckue 3ddekTsi npu ¢oto-
auTorpaduu. MeTomel U TEXHONOTHS (opMupoBaHuUs
PUCYHKA MHTETPANIbHBIX CXEM.
4. | Texnonmorus mnas- | B3aumoneiicTaue SHEPreTHYECKUX HOHOB C MaTepHala-
MEHHBIX  npouec- | M. DH3UKO-XMMHYECKUE NPOLECCH B HU3KOTEMMEpa-
COB TYPHO# razopaspsanHoii niasme. IIpoueccel TpasneHus u 4 K-8, ITK-10,
OYNCTKM MATEPUANIOB C UCTIONb30BaHMeM HITI. OCHOBHI MCK-2
VIOHHOTO TPaBJICHMS, MIa3MOXMMUYECKOrO TPABICHUS K
MOHHO-XMMHUYECKOr0 TPABJICHUS MATEPUATIOB.
5. | Texuonorus ¢op- DOpMUpOBaHKE MONEKYIAPHOTO NMOTOKA, DHINKA Tep-
MHPOBAHUA TOHKO- | MHYECKOrO UCNapEHHs B BaKyyMe. CkopocTb KOHAEHCa-
MJIEHOYHbIX no- | uuK. MeXaHu3M WCNapeHus COoenMHEHWH u CIIJIaBOB. 6 K-8, TK-10,
KpeITHH  MeTonoM | Crioco6wl vcrapeHust [1CK-2
TEPMUYECKOTO HC-
NMapeHus B BaKyyme
6. | Houno- Du3nKa HOHHOrO pacmblieHus. Monens HOHHOTO pac-
MIa3MEHHBIE  Me- | IbLIEHUS. 3aKOHOMEPHOCTH pacnbuieHus. Teopus HOH- 6 TK-8, T1K-10,
TOIB!  MONYYEHMS | HOTO PAaCTILIIEHMUS. CkopocTb ocaxknenus rieHok. Tlo- MICK-2
TOHKHUX TUJIEHOK JY1CHHE MICHOK MOHHO-MIa3MEHHBIM DACTIbLIEHHUEM.,
7. | Texnonorus dop- | Ioamoxkuy. TonxonneHounsle PE3UCTOPLI, KOHAEHCATO-
MUDPOBAHHUS TOHKO- | Pbl, UHAYKTUBHOCTH. Bribop martepuanos. Texuonoru- 4 K-8, [K-10,
ieHoyHeIX UMC HECKME MOrpemrHoCTH. TIPOBOAHMKH U KOHTAaKTHbIE NCK-2
MUIOILANKH.
8. | TexHonoruueckue DOpMHPOBaHKE TOHKOIMIEHOYHBIX UMC o NpHUMEHEHU-
MPOLIECCHI M3rO- | M NPAMBIX ¥ OOPATHBIX KOHTaKTHBIX MACOK, 5 TTK-8, T1K-10,
TOBJIEHUS TOHKOII- MCK-2
JIEHOYHBIX UMC
9. | Texuonorus c6o- | Pasmenenne TNNACTHH Ha KpHCTaniel. MeTombl kpere-
POYHbIX MIPOLIECCOB | HUsS KPUCTAINOB B KOpIyCe npudopa. Metozpl mpucoe- ITK-8. TTK-10
ANHEHHUS BHELIHUX BbIBOLOB. C6OpKka NpubOPOB Ha NeH- 2 l‘IE:K-z- ’
TO4HbIA HOCHTeNb. MeTomsl repmeTusanuy KOpITycOB
npubopos.
5
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5.3. Pazpennl QUCHMILUIMHEDLI B MeKIHCIHIUIAHADHBIE CBA3H ¢ 00eCHeYdBAMEME (IpeIbI-
AYIUEMH) 1 o0ecneduBaeMbIMH (IIOCIEAYIOMUMHE) AU CHUIIHHAMHA

Ne Ne pasjennoB JaHHO#H JUCHHMINIMHBI U3 Ta61.5.1, NJiIsi KOTOPBIX
No | Haumenosanue oGecneunsaromnx HeoGX0aMMO H3yyeHue ofecTiedHBAIOIIHX (IPeAbIAYILMX) U obecre-
p/m | (APEABLAYLUNX) H 0GecriedHBaeMbix 4HBaeMbIX (I0CAEAYIOMIHNX) JUCUMILUIHH
(nocnenyommx) AUCUMILIHH 1] 2 [ 3] 4]5]6]718]09] ]
IlpeniuecTByIoONINEe AMCHUTNIMHBI
1. | MaTepuansl 3neKTPOHHON TEXHUKH + + + + + + + +
2. | DusnuecKue OCHOBbI 3EKTPOHHUKH + + + + + + + +
3 DusnKa KOHAEHCHPOBAHHOTO COCTOS- " 3+ " & + + 2 &
HUS
4. | ®Ousnka NIeHOYHbIX HaHOCTPYKTYD + + #* + + + =+ + o+
Iocnenyromue AUCUUANIAHBI
L TexHonorus xpeMHUeBOM HaHOMEK- 5 + 4 + + " % " 4
TPOHMKH
[IpoeKTHpOBaHUE JNEKTPOHHON KOM-
2. | NOHEHTHO 6a3bl MMKPOSNEKTPOHUKU U |  + + + + + + + + +
MHUKPOCHUCTEMHOMN TEXHUKU ,
3. | Ilpouecchl MUKPO- M HAHOTEXHONOTHHU + + + + + + + + +
S5.4. CooTBeTcTBHE KOMIETEHUHMIE, GOPMHPYEMbIX NPA M3y4Ye€HHH AUCHUNINHBI, ¥ BUIOB
3aHATHI
Nepeyens Kom- Buae! 3aHsaTHit
. ®opMbI KOHTPOJIS
NeTeHUMH JI | I3 | JIa6 | CPC
Onpoc Ha nekuusx. 3amura MHAMBUIYATLHOTO 3aaHKs. 3AIUTA OTYETOR
[1K-8 + | + + + M0 MPAKTHYECKUM 32HATUSAM. 3allMTa OTHETOB 110 1aGOPaTOPHBIM 3aHSTH-
am. KoHTponbHas pabora.
Orpoc Ha nexuusx. 3aluTa MHAMBULYaNbHOTO 3aaHHUs. 3alITa OTIETOR
IK-10 + | + + %+ 70 NPaKTUYECKUM 3aHATUSM. 3aLUUTa OTHETOB M0 1a60PATOPHBIM 3aHSTH-
aM. KonTponbHas paGora.
Onpoc Ha neKuusaX. 3aluTa MHAMBUIYAILHOTO 3a1aHMs. 3aIIATa OTIETOR
[1CK-2 + | + + + 10 1a60PaTOPHBIM 3aHATHAM. 3alUUTa OTYETOB 110 NPaKTUYECKUM 3aHSATHU-
aM. KoHTposnbHas pabora.
6. METOJbI 1 ®OPMBI OPI" AHMU3AIIMA OBYYEHUSI
Texnonoruu uaTEpaKTHBHOrO 00y9eHHst IpH pasHbIX GopMax 3aHATHIH B Yacax
Dopmbl JlaGopaTopHsbie
Jlexuuu (uac
MeTonb! uuy (4ac) paioTss faEc) Bcero
Paboma ¢ xomande 6 6
Onpoc na nexyusx 4 4
WTOro HHTEPaKTHBHLIX 3aHATHH 4 6 10
7. JABOPATOPHBIN IPAKTUKYM
o Ne paznena Tpyno- K
/_ aucumn- Tematuka J1abopaTopHeix paboT €MKOCTb OMISTCHUH
i e OK, IIK, IICK
(uac.)
1. 3 Texnonoruyeckuii npouece doTonurorpaduu 4 TTK-8, TTIK-10, TICK-2
2. 5-8 OcaxIeHHe Pe3VCTUBHBIX U TPOBOASIIMX MIEHOK 4 TTK-8, IK-10, TICK-2
M3roTonenue n MccnenoBaHne TOHKOMIEHOYHBIX KON €Hcaro-
3. 5-8 — . 4 TIK-8, TTK-10, TICK-2
V3yueHue norpemHocT u3roToBNIEHUS TOHKOMNEHOUHLIX Do
4. 7 oropos ¥ P 4 K-8, TK-10, [ICK-2

CornacoeaHa Ha noptane Ne 8022



8. IPAKTUYECKUE 3AHSTUS (CEMUHAPBI)

Tpyno-
- Komnerenuun OK
M e TemaTuka NpakTHYECKUX 3aHATH I €MKOCThb K. TICK ’
n/n HUNJIHHbI )
(uac.)
L 3 TexHONOrus mnoNy4eHUs pPUCYHKA WHTETPANbHBIX 6 K-8, [TK-10, TICK-2
MHUKPOCXEM
2. 3 TexHOI0rus U3roTOBNEHUS ¢hoTo11abioHOB 2 IK-8, ITK-10, [1CK-2
3 5 PacueT pexxiMOB HambUIEHUS TUIEHOK METOLOM Tep- 4 TIK.8, TTK-10, TICK-2
MMYECKOTr0 UCTIAPEHHUsI B BAKyyMe
4 6 Pacuer pexrMOB HanblIeHUs TUIEHOK METOAOM MOH- 4 TTK.8, TTK-10, TICK-2
HO-TJIa3MEHHOTO PACTIbIJIEHHS B BAKYyyMe
s 5 PacueT TexHONOrUYeCcKo MOrpemwHOCTH U3roTOoRE- 5 [1K-8, TK-10, TICK-2
Hus snemeHToB UMC
5. 8-9 Pa3paboTka TEXHONOrMYECKOTO MapIUpyTa M3rOTOB- 5 [1K-8, [TK-10, [ICK-2
JIEHUS TOHKOMIEHOUHbIXx UMC

9. CAMOCTOSTEJBbHASI PABOTA

T =
Ne Ne pazpena Tematuka camocToATeNIbHON paboThI pyao Komnerenumu | KouTposb BeinosHe-
€MKOCThb
n/n | OMCUMIIMHBI (0emanuzauus) (e OK, IIK, IICK Hus paboThi
1. 1-9 TIpopa6oTka nekuroHHOrO MaTepyana 4 HK;_?&ES]O’ Ornpoc Ha nekuunsx
5 3.5.9 ITpopaboTka JeKLUHOHHOTO Marepuana npu 4 TK-8, IK-10, OrtueTsl o npaxkTuye-
' i NMOArOTOBKE K NPAKTUUECKUM 3aHATUAM TICK-2 CKHM paboTam
3 1-9 IIpopaGoTka JeKUMOHHOr0 MaTepuana mpu 4 K-8, TK-10, Pe3ynbTartsl KOHTPOIIL-
) MOArOTOBKE K KOHTPOJILHBIM paboTam [ICK-2 HBIX paboT
‘ K-8, [K-10, Oryers! 10 1aGopa-
4. 3,5-8 ITonrotoska k naGoparopHsiM pa6oTam 12 MCK-2 TopHEIM paGoTam
g 1-9 Beinonuenue u 3amura WHIOWBULYaJIbHbIX 14 K-8, TIK-10, 3amyra HHAUBULYalb-
) 3agaHui U3-1, U3-2 [CK-2 HbIX 3aJaHui
6. 1-9 ITonroroBka 1 cnaya sk3ameHa 36 HK}?&EE']O’ OueHka 3a 3K3amen

TemaTuka HHIMBHIYAJIbHBIX 3a0AHNM:

Tema vHnuBHIYyanbHoro 3ananus Ne 1:
Texnonozus popmuposanus moHkonienounwx NOKpbIMuULL
BapuaHnTe! npuBeneHs! B yue6HO-METONMYECKOM MOCOGUM (n.12.3.2).

Tema unnuBunyansHoro saganus Ne 2:

Texnonozus useomoenenus gppaemenma nrenounoii UMC. Pacuem PENCUMOB NONYUEHUS. NTEHOK.
BapuanTel npuBeneHsl B yue6HO-METOMMYECKOM [IOCOBUM (n.12.3.2).

Tema koHTpOBHOM paboTsl Ne 1: Texwonocus NUMOZPAPUIECKUX U NNASMEHHBIX NPOYECCO8 (Pasmens! 2-4 paboyeit
NMporpamMmel). BapuanTbl KOHTPONLHOM PaGOThI NPUBENEHBI B y4EOHO-METOANYECKOM NOCOOUHU (n.12.3.2).

Tema koHTpoOnbHOMN pabotel Ne 2: Texwonozus popmuposanus monxonnenounvix noxpetmuti (Pasnensl 5-9 paboueit
NporpamMmbl). BapuaHThl KOHTPONLHOMN paGOTHI NPUBENEHBI B yueOHO-METOMUIECKOM NOCOGUH (n.12.3.2).

YHGGHO-MCTOIII/I‘-ICCKOC nocobue CONEpXaT BapHaHThl 3aJaHuil 1is KOHTPOJIbHBIX pa60T W MHOWBUyalbHbIX 3a4a-

HUH. ,HJ'[SI CaMOCTOSTENBHOTO H3y4YeHus PEKOMEHIOYETCS CIIUCOK JIATEPATYPBI W MPUBOAATCS CNIpaBOYHbIE MaTEpUalbl.

10. IPUMEPHASI TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT) (e IIpeIycMOTpe-
HO)
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11. PEUTHHI OBASL CAUCTEMA JIJISI OLIEHKH YCIIEBAEMOCTH CTYJAEHTOB

Tabauna 11.1. banasHble OEHKH 115 3JIEMEHTOB KOHTPOJISA

7 N MaxkcumaabHbIH
Maccumamnakd MaxkcumanbHbIi B -
DJIeMeHThI 6ann na 1-yro KT — 6ann 3a nepuos mMe- cero
yueOHOIl fesiTeNbHOCTH € Ha4yaJjia ceMecT- say 2KT u Ha xo- ceMecTp
xay 1KT u 2KT
pa Hell cemecTpa
BrinonHeHue U 3aluta HHIUBUAY- s 5 5 15
aJIbHBIX 3aaHU i
KoHTponbHbIe paboThl 10 10 20
3awmuTa 1abopaTopHbIX paboT 7 7 14
OTueTHl 10 NPaKTUYECKUM 3aHATHUSIM 5 5 5 15
KOMMOHEHT CBOEBPEMEHHOCTH 2 2 2 6
UToro makcumym 3a nepuon: 22 19 29 70
Cpaua 3x3aMeHa (MaKcUMyM) , 30
Hapacraromum urorom 22 41 70 100

Tabauua 11.2. Ilepecuer 6a/10B B ONEHKH 32 KOHTPOJILHBIE TOUKH

banibl Ha 1aTy KOHTPOJILHOM TOYKH Ouenka
2 90 % ot MakcumanbHOMi cyMMBsl 6ansos Ha aaty KT S
Ot 70% 10 89% OT MakCUMAaNbLHOM CcyMMmbl 6annoB Ha paty KT 4
Ot 60% 110 69% OT MakcUMaIbHOM CyMMbl 6271108 Ha aaty KT 3
<60 % ot MakcuManbHOM CyMMBI Gannos Ha aaty KT 2

Tabsuua 11.3. Tlepecder cyMMbI 6aJ1J10B B TPAAHIHOHHYIO H MEKIYHAPOIHYIO OIEHKY

Hrororasi cymma 6anioB, Y4UTHIBAET YCIEIIHO
Ouenxa (I'OC) Y Y y

N Ouenka (ECTS)
CIAHHbBIH SK3aMeH

5 (otnu4HO) (3a4TEHO) 90 — 100 A (oTnn4HO)
85-89 B (o4eHb xopo1no)
*+{xopamo) 75— 84 C (xopo1o)
(3auTeHo) 7074
3 (ynoBIETBOPUTEINLHO) 65— 69 B (ynornemoputenso)
(3auTeHo) 60 — 64 E (nocpencteenHo)

2 (HEYZIOBIETBOPUTENLHO),
(He 3a4TeHO)

Huxe 60 6anios - F (HeynoBneTBOpUTENLHO)

—_

OO0 JO N A WN

15
16
17
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BOIIPOCbl OJIA MOATOTOBKH K 3K3aMeHy:

TexHonoruueckue CpeEnkI. Bazosrie OMnepalun OYHUCTKU XKUAKUX U Fa3006pa3Hle cpen. OuucTka NMOBEPXHOCTH IJia-
CTHH.

Jlutorpaduueckue npoueccsl. Paspemmaromas crnoco6HOCTb nutorpaguy.

DU3KMKO-XUMHYECKHE OCHOBBI NpoLECcca doronurorpadun. Marepuanbi OTOPE3NCTOB K UX CBOMCTBA.
Cnocobbl 3KCNOHUPOBAHMS: KOHTAKTHAS toronurorpadus, Goronurorpadus ¢ 3asopom, npoeKkuroHHas OJI.
TexHonorus usrorosnenus porowabroHoR (@1). MorpewHocTH U3roToRNeHUs DIII.

Onruyeckue adpdexts! npu horonurorpadun.

MeTonbi n TexHONMOrUs GOPMHUPOBaHUS pHCYHKa UHTETPAJIbHBIX CXEM.

Du3MKa TEPMUYECKOTO HCIIAPEHHUS B BAKYyMe. Ilonyuyenue nneHok METONOM TEPMUYECKOTO UCTIADEHUS.

Tepmuteckoe ucnapenue B Bakyyme. CKOPOCT KOHIEHCALIAH. [TapameTpbl, onpenenstowye CkOPOCTh KOHAEHCAIMN.
MexaHusm ucnapeHus coenquHeHnH 1 crasos. Crioco6bl YCMapeHus.

Du3nKa HOHHOTO pacnblIeHus. CKOpOCTb pacnbijeHus. CKOpOCTb OCaXNECHUS TMJIEHOK.

Mozenb nounoro pacnbinenus. Kosdpduument PacnblieHus. 3aBUCUMOCTb KO3 (ULMEHTA pacbUIEHHS OT pasnuy-
HBIX NapamMeTpoB.

ﬂonyqel-me IMJIEHOK MOHHO-IJIa3MEHHbIM pacneljIEeHUEM.

TexHonorus nnasmeHHsIx nponeccos. B3aumoneiicTaue SHEPreTU4ECKMX MOHOB C MaTepyaNaMu.
TexHonoruueckuii npouecc U3roToBNEHNS PE3UCTUBHON MaTPUILL.

TexHonoruyeckuii npouecc U3rotosenns RC-CXeMbI.

Texnonorus c6opounsIx nporeccos.




12. YYAEBHO-METOIUYECKOE W MH®OPMAIIMOHHOE OBECIEYEHUE JUC-
HUITJIMHBI

12.1 OcnoBHas auTeparypa
12.1.1. TexHONOrHs TOHKOIICHOYHBIX MUKPOCXEM : yuebHoe nocobue / T. M. Nanununa ; GenepansHoe
areHTCTBO MO 00pasoBaHHto, TOMCKMM rOCY1apCTBEHHBIN YHHBEPCHTET CHCTEM YNPAaBIEHUs U PaAHOSIEKTPO-
HukH, Kadenpa dusnueckoit anekrponuk. - Tomck TYCYP, 2012. - 151 c. - [3neKTpoHHbIi pecypc] .- aapec:
http://miel.tusur.ru/index.php?option=com content&%E2%88%93view=article&id=231

12.1.2. lanununa T.K., Karaneit B.A., Anumenxo E.B. TexHonorus KPEMHHEBOW HaHO3JIEKTPOHHUKH:
VYuebHoe nocobue. — Tomck: B-Cnexrp, 2011. - 263 ¢. - [anexTponHbIi pecype] .- agpec:
http://miel.tusur.ru/index.php?option=com content& %E2%88%93view=article&id=231

12.2 lononuuTensnas JIMTEpaTypa

12.2.1. Nanununa T.U., Yucroenora H.A.O6opynoBanue 1715 cO3naHMs M MCCIENOBAHNS CBOHCTR 00Bek-
TOB HAHOSNIEKTPOHUKH : YueOHoe nocobue / Tomckuil rocynapcTeeHHbIH YHHUBEPCUTET CUCTEM YIPaBIEHUS U
PannoaIEKTPOHUKHM. — Tomck : 2010. — 100 ¢. : u7. - [snexTponHbIii pecype] .- appec:

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

12.2.2. TIpouecchl MUKPO- M HAHOTEXHONOTHY y4ebHoe nocobue ans Byszos / T. Y. Hanununa [u op.] ;
DenepanbHoe areHTCTBO No 06pasoeanuto, ToMCKHI FOCYapCTBEHHBIH YHUBEPCUTET CHCTEM YNpPaBIIEHHUS U
panuoaiekTponnkH. - Tomek: TYCVYP, 2005. - 316 c. : un., Ta6n. - Bubnvorp.: c. 310-313. - ISBN 5-86889-
244-5 (103 3k3.)

12.2.3. Texnonorus, KOHCTPYKLMH H METONbl MOACIUPOBAHHST KDEMHUEBBIX MHTETPAbHBIX MHKpPOCXEM
[Teker] : yueGHoe nocobue ast By30B: B 2 u. / pen. YO. A. Yanneirun. - M. : BUHOM. Jlaboparopus 3nanuii,
2010 - . - (Onekrponuka). - ISBN 978-5-94774-583-2. Y. 1 : TexHonoruyeckue NPOLECCHl U3rOTOBJIEHNS
KPEMHHEBLIX HHTETPaJIbHbIX CXEM M MX Mojenuposatue / M. A. Kopones, T. 0. Kpynkuna, M. A. Pesesera. -
M. : BUHOM. Jla6oparopus 3HanuH, 2010. - 397 ¢. : un. - ). - BuGnuorp.: ¢. 397. - ISBN 978-5-94774-336-4
(10 5x3)

12.2.4. Muixpoanektponuka: ®usmueckue u TEXHOJIOTMYECKNE OCHOBBI, HAEXHOCTh: YuebHoe nocobue
ans By3os / M. E. Edumos, U. 4. Kosbips, FO. K. TopGyHos. - 2-€ uan., nepepad. u aon. - M.: Beiciuas wkona,
1986. - 464 c. (52 3x3.)

12.2.5. TexHonorus MukpocxeM : YueSHoe nocobue ans By3os / O. J1. [Tapdenos. - M. : Boicias LIKOJIa,
1986. - 318[2] c. (144 3k3.)

12.2.6. TexXHONOTMS MHUKPO3/IEKTPOHHBIX yeTpoticts: Cripasounuk / 3. 10. Totpa. - M.: Panuo v cease,
1991. - 528 c. - ISBN 5-256-00699-1. (46 3k3.)

12.2.7. ToukonneHounsle MHKPOCXEMbI /U1 MPUOOPOCTPOCHHS M BBLIYMCITUTENLHON TEXHUKH : / B. JL.
'umnenscon, ¥O. A. Paguonos. - M. : MarunHoctpoenue, 1976. - 328 c. (%2 3k3.)

12.3 Yuebno-meToanueckne nocoGust u nporpamMmHoe obecuneyeHue

12.3.1. TexHONOrMs TOHKOMIEHOUHBIX MHKpOCXeM : yuebHO-MeToaMueckoe mnocobue mno aYJIUTOPHBIM
MPakTHICCKUM 32HATHAM H CaMOCTOSITENbHOH paboTe 1 CTYZNEHTOB cneuuanbHocTy 210104 "MuUKpO3sIeKTpPO-
HHKa W TBEpOTENbHaA 1eKkTponuka” / T. Y. Hanununa, U. A. Yucroenosa ; DenepanbHOE areHTCTBO 1Mo obpa-
30BaHHIO, ToMckul rocymapcTBeH bl YHHUBEPCUTET CHCTEM YMPABIIEHUS U PaAHO3NEKTPOHUKH. - Tomck : TV -
CVP, 2007. - 73 c. (50 3ks3.)

12.3.2. Janununa T.HM., Yucroenosa M.A. Texnonorus TonkonneHouHbIX MHKpoOcxeM. YuebHo-
METOIHHECKOE MOCOOKE N0 ayIHTOPHBIM MPAKTHYECKHM 3aHATHIM U CaMOCTOATENILHOM paboTe Ui CTyaEeHTOB
cneunanbrocth 210104 «MukposnekTpoHuka TBEpAOTENbHAA SnekTpoHuka». Tomck: TYCYP, 2007 . —
[371eKkTpoHHbIH pecype] .- azpec:

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

12.3.3. Manununa T.W., Caxapos 10.B. TexHonorus TOHKOIUIEHOYHBIX MUKpPOCXeM : MeTonuueckue YKa-
3aHK 10 BBIMONHEHUIO 1a60paTopHEIX paboT. — Tomck: TYCVP, 2007. - 63 c. (30 3K3)

13. MATEPUAJIBHO-TEXHIYECKOE OBECHEYEHUE TACUHUATLIAHBI

Jns peanusaumn nporpammer Y4eOHON mucuMnIMHbl TpeGyeTcs ayAWTODHS, OCHALIEHHAs! MYJIbTUMEIHii-
HbIM MPOEKTOPOM.

JlaGoparopHslie pa6oTkl nposoasTes B CNCLHATH3MPOBaHHOM NabopaTopuu kadenps! hHsHUecKo snek-
TPOHHKH, OCHAILEHHOH BaKyyMHbIM TEXHOIOIHYECKUM obopynosanuem. B —
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MpunoxkeHue k pabouyeit nporpamme
®enepanbHoe rocyaapcTseHHoe broaKeTHoe 0bpa3oBaTeibHOE yUpeXaeHne
BbiCLIero obpasoBaHus

«TOMCKWW rOCYOAPCTBEHHbI YHUBEPCUTET CUCTEM YMPABJ/IEHUA U
PAANOSTIEKTPOHUKU» (TYCYP)

VTBEPKIAIO
IIpopektop mo yueHoii paGore

4 A M. E. TposH
<t » o7 2016,

®OH/, OLEHOYHbIX CPEACTB 110 YYEBHOMU AANCLIUIN/INHE

OCHOBbI TEXHO/10TUMU 3neKTpOHHOV| KOMMNOHEHTHOW 6a3bl
(nonHoe HaumeHOBaHME yueBGHON AUCLIUNAUHBI AW NPAKTUKM)

YpoBeHb OCHOBHO 06pa3oBaTenbHO NPorpammbl 6akanaepuar

Hanpasnenue(s) noarorosku (cneunansbHocTb)

28.03.01 HaHOTEXHONIOrMU U MUKPOCUCTEMHASA TEXHUKA
(monHoe HauMeHoBaHMe HanpaBAeHUA MOArOTOBKM (cneunansHocTH))

Mpodunb(m) HaHOTeXHONOrMu 1 3N1eKTPOHMKE U MUKPOCUCTEMHOMN TEXHUKE
(nonHoe HaMmeHoBaHWe Npoduna HanpasBAeHUA NOAFOTOBKM (cneumanbHocTH))

®opma obyyeHua oyHas

dakynbrer 3N1EKTPOHHOM TeXHUKHU (D3)
(cokpalueHHoe 1 nonHoe HaumeHoBaHUe dakynbTeTa)
Kadegpa dusnyeckoii anekTpoHuku (H3)
(cokpalueHHOe 1 nonHoe HaumeHoBaHMe kadeapbi)
Kypc 3_ Cemectp 6

YuebHblii nnaH Habopa 2014 r., 2015 r.

™~

3auer cemecTp Ono. 3auer cemectp

3K3ameH 6 cemecTp

Paszpaborumk: mouent xad. ®D Uucroenosa M. A.
Tomck 2016
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1 Beenenue

@onx oueHouHEIX cpencts (®OC) seusercs NPUIOXCHHEM K| pabouyel mporpamme
AUCHMIITUHB! (IPaKTHKM) ¥ NIPEACTaBISET cOOOM COBOKYIHOCTE KOHTPOJIbHO-U3MEPUTENHLHBIX
MaTepHaNoB (TUIOBBIE 3a0a4M (3adaHHs), KOHTPOJBHEIE pabOThl, TECTHl U Ip.) ¥ METONOB MX
UCIIONb30BAHMSA, IIPENHASHAYCHHBIX UL HW3MEPEHHS YPOBHS IOCTHDKEHHS CTYICHTOM
YCTaHOBJIEHHBIX PE3yIIETaTOB O0yYEHHUS.

®OC no mucnumvEe (IPAKTUKE) MCTIONB3YETCS MpPH IPOBEACHUM TEKYIIETO KOHTPOJISL
YCIIEBaCMOCTH U IIPOMEXYTOUHOM aTTECTAIMH CTYIECHTOB.

IlepeyeHp 3aKpeIUICHHBIX 3a UCHHMIUIMHON (UPAaKTHKOM) KOMIICTEHIMI [PHBENEH B

Ta6mfiue 1.

Tabnuna 1 — IlepedeHs 3aKpensIeHHBIX 32 JUCHAILTHHON KOMIIeTeHIHiA

Jransl popMUpOBaAHUA

Kon P opMyITHPOBKA KOMIIETEHIHHA
KOMIIeTEeHIIUH
IIK-8 TOTOBHOCTBIO HCIIONBL30BaTh 0a3oBble | JloMXKeH 3HATH GU3UKO-
TEXHOJIOTUYECKUEe TIPOLIECCHI u | TCXHOJIOTHYECKHUE OCHOBEI IPOLECCOB
obopymoBanue,  OpumeHsemple B | IPOU3BOACTBA MATCPHATIOB U
KOMIIOHEHTOB HaHo- U
IIPOM3BOZICTBE MaTepHajoB u .
MHKDPOCHUCTEMHOM TEXHUKH,
KOMIIOHEHTOB HaHO- u

O0COOEHHOCTH MPOBEJEHHUS OTACIBHEIX
TEXHOJIOTHYECKUX OTIEPALIV.

JlokeH yMeTh paccuuTaTh (QU3UKO-
TEXHOJOTUYECKUE PEXXUMBI IS
TIOJIYYEHHUS aKTHBHBIX U MTACCUBHAIX
3IIEMEHTOB 3JIEKTPOHHOM
KOMIIOHEHTHOH 6a3sl ¢ TpeOyeMBIMU
KOHCTPYKTUBHBIMU U
ANEKTPOOUMUECKUMHE ITapaMeTPaMH.
JloipkeH BIaneTh HaBBIKAMHU BEIOOpa U
NPUMEHEHUS OCHOBHBIX
TEXHOJIOTHYECKUX OIEpaLli 1
000pyIOBaHUS IS CO3IAHUS
JJIEMEHTOB SHCKTpOHHOﬁ
KOMIIOHEHTHO# 623kl ¢ y4eTOM X
0COOEHHOCTEHN M KOHKPETHBIX IIeNeH.

MHKDPOCHCTEMHOM TEXHUKHU

IIK-10 TOTOBHOCTBIO paborarb Ha | JIoJDKeH 3HaTh COBPEMEHHOE
COBpEMEHHOM TEXHOJIOTHYeCKoM | TEXHOJIOTHYECKOE 000pyIOBaHHUE,
HCIIOIB3YEMOE B IIPOU3BOJICTBE
MaTepHaliOB ¥ KOMIIOHEHTOB MUKPO- U
HAHOCHUCTEMHON TEXHUKH.

JloibxeH yMeTh BBIOUPATh
MHKPOCHCTEMHOM TEXHUKH TEXHOJIOTHYEeCKOe 000pyNOBaHHE I
KOHKPETHOTO IIPUMEHEHUS.

Jlo/mKeH BIIaNeTh HaBBIKaMU pabOTEI
Ha TEXHOJIOTHYECKOM 000pYIOBaHHH,
HCITOJIE3YEMOM B IIPOU3BOJICTBE

0o0OpyIOBaHMM,  MCIIONB3YEMOM B
IIPOU3BOJICTBE MaTepHaIOB u
KOMITOHEHTOB HaHO- 51
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SIIEKTPOHHON KOMIIOHEHTHOH 0assl.
IICK-2 TOTOBHOCTBIO K npuMeHeHuio | JIOJDKeH 3HaTh COBPEMEHHEIE
COBPEMEHHBIX TeXHOJOorHueckux | TEXHOIOIHYECKUE IIPOLUECCHI A
NPONECCOB ¥ TeXHONOTHHeckoro | C0OPYAOBAHNE, HCIONB3YEMBIC Ha
aTanax pa3pabOTKu U IPOU3BOACTBA
o0opynoBaHUS Ha 3Tamax pa3paboTKu .
. U3JENAN MUKPO- U HAHOIEKTPOHUKH,
4 NpOUBOJCTBA H3AEMMH MHKPO- H | yooryoremmmoit SMEKTPORMKH 1
HaHO3JIEKTPOHUKH, TBEPAOTENBHOHR | \pxpocHCTEMHOM TEXHIKL.
ONIEKTPOHUKHA M MHKPOCHCTEMHOH | J[omKeH yMETh 000CHOBAThH BEIOOD
TEXHUKH TEXHOJIOTHYECKUX IIPOIIECCOB U
METOJIOB JIJIS TOCTHIKEHHUS
MIOCTaBJICHHOHN TEXHOIOTHYECKON
HENH.
JloyDKeH BlIaieTs METOAMU IS
pEIeHNs TEXHOIOTHYECKUX 33139
MHKpPO-, HAHO3JIEKTPOHUKH U
MHKPOCHCTEMHOMN TEXHUKH.
2 Peanmzanusi KOMOeTEHIAR
1 Komnerenmnus ITK-8
IIK-8: roToBHOCTBIO HCHOJH30BATH 0a30Bble TEXHOJIOTHYECKHE IPOLECCHI H

obopynoBaHHe, NpPHMeHsieMble B IIPOH3BOICTBE MATEPHAJIOB, KOMIIOHEHTOB HAHO- H
MHKPOCHCTEMHON TeXHUKH

Jng GOpMHpOBaHMSA KOMIIETEHIIME HEOOXOMMMO OCYLIECTBHTH PSJ 3TAlOB. TAIlbI
GopMHpOBaHHsS KOMIETEHIWH, NOPHMEHSEMbIE UL 3TOTO BHABI 3aHATHN W HCIOIb3yeMbIE
CPEICTBa OLICHUBAHKS IIPEACTABICHEI B TabmuIe 2.

Tabmuna 2— Itanel GopMHPOBAHHS KOMIIETEHIIHH U HCIOJIb3yeMbIe CPeICTBA ONeHHBAHHUS

1. Cocrasn 3HaTH Ymern Baagers
3naet dusuko-
YMeeT paccuuTarh Bnaneer mHaBbikamu
TEXHOJIOTHYECKIE
duzuKo- BBIOOpa 1
OCHOBEI IIPOIIECCOB £
TEXHOJIOTHYECKHUE NIpUMEHEHUS
IIPOM3BOACTBA
PEXKUMBL IS OCHOBHBIX
MaTepHajoB U
IIOJ[yYEHNUS aKTUBHBIX | TEXHOJOTHYECKHUX
KOMIIOHCHTOB M [TaCCHBHBIX 0 5
nepanuit u
Copnep:xanme MHKpPO- U eMeH 6 pan
. 3 TOB obopymoBaHUS IS
3TanoB HaHOCHCTEMHO . Py 7k
3IIEKTPOHHOMK CO3aHUs JJIEMEHTOB
TEXHUKH, . i
KOMIIOHEHTHOH 6a3bl ¢ | 3JIEKTPOHHOM
0COOEHHOCTH R —— o -
KOMIIOHEHTHO# 0a3bl
TIPOBC/ICHHA Kgﬂcz KTUBHBIMH c
u YETOM X
O FAT FEETA 9JICKTP(})I(1)I/I3PI‘-IC d 6 Vi
CKMMU | ocoben el u
TEXHOJIOTHYECKHUX - al\ﬁﬁ - K eHSCT i
o KO T ene
orneparuit P P PETHBIX TeIeH
” e Jlexknuwy; o s
B samsuih 105058 IIpakTuueckue Jlaboparopusie
e Jlpaxtuyeckue 3aHSTUS, paboTsr;
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3aHATHA; JlabopatopHble IIpaxTiyeckue
WHnuBuyansHbIE paboTsr; 3aHATHS
3aJaHus CamocrosTenbHas
paboTa CTyZIeHTOB
Brmonsenue
PAKTUYECKUX
Tecr; 3811;{“?1
OpMIICHHE
KouTposasHBIE P Brmmonsenue
Eiriie OTYETHOCTH U
paboTEI; 1ab0paTopHBIX
3amura . abot u 3
amuTa
Hcnons3yemble B —— n1ab0paTopHBIX IODT’-I o
€TOB
cpeacTBa o 3a,zIaHI/IZ' pabor; 3
OlleHHBAHUS ’ Odopmiienue u araTa
y Brmonaenue MPaKTHYCCKUX
3aIuTa .
MIPaKTHIECKUX 3a/laHul,
S— UHIUBUTYyaJIbHOIO 5
K3
3aaHus; aMen
JK3amMeH
KonTponsHEIE
paboThl

O6urue XapaKTEPUCTUKH ToKaz3areynei u KpUTECPUEB OLCHUBAHHUSA KOMIIETEHIIMHA Ha BCEX

STamax IpUBECHb] B TaOIMIE 3.

Tabauna 3 — O0mue XapaKTepUCTHKH N0Ka3aTe/iedl H KPUTePHEB OLCHUBAHNS
KOMIIETEeHIIAH 110 3Tanam

Ilokazarenu u

3HaTh Ymersn Bnapetrs
KpHTEpHHU
Obnanaet
4 O6nagaeT nuana-
(baxTUYEeCKUMHU U
30HOM IIPaKTUIECKHX KonTtpomupyer
TEOPETHICCIHMM yMeHu#, TpeOyEMBIX paboTy, IPOBOIUT
OT1nu4aHo (BHICOKHH 3HaHUSIMH B ’ i
. JUIS pa3BUTHS TBOP- OLICHKY,
YPOBEHB) mpenenax u3y4aeMou .
YECKUX PEIlCHUH, COBEPIICHCTBYET
obyactu ¢ -
abcTparupoBaHus JercTBUS paboTEI
[IOHHMaHWeM I'PaHuI] :
mpobneM
MIPUMEHUMOCTH
Obnamaer Beper
3 & JHara3oHoM OTBETCTBEHHOCTD 32
HaeT (PaKThl
’ IIPaKTHYECKUX 3aBeplueHue 3aa4 B

N PHHIIAIIBL,

Xopomo (6a30BbIi enuit, TpeOyeMBIX HCCIICIOBAHMH
P ( IPOLIECCHI, 00IIHe ™ » TPEDY ’
ypOBEHb) . IUIsL pELICHHS npucnocadnuBaeT
OHATHS B IpeHenax
1 . p6Il OIIpeIENEeHHEIX CBOE MOBEICHHE K
aeMoit 00IacTH
e npobieM B 001acTH 00CTOSTENECTBAM B
HCCJIeIOBaHusA pelIeHnY IpodIeM
O6nanaer
bHO PaGoraet npu
YHOBHCTBOPHTC\J,I K O6mamaeT 6a30BBIMH OCHOBHBIMHU
(moporoBLIi IIPSIMOM
o0OIIKMY 3HAHUAMHA YMEHUSMH,
ypOBEHb) HaOTIONECHUH
TpeOyeMBIMHU IJIS

CornacoeaHa Ha noptane Ne 8022
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BBEIIIOJIHECHUS
IIPOCTEHIX 3a1ay

(DOPMYJ'II/IPOBKa moxasarenei u KPUTEPHEB OILICHUBAaHHS JaHHOU KOMIIETCHIIMA

npuBeNeHa B Tabmure 4.

Ta6mana 4 - IlokasaTenn 1 KPHTEPHH ONEHHBAHES KOMIIETEHIAH HA 3TANAX

IToxkaszarenu u

3HaTH Ymers Baapers
KPHTEpHH
3Haem Qu3uKo- ymeem oyeHumo cnocobex
MexHoNo2uecK GnUsHUE CamMoCmosmenvH
ue 0CHOBbL MEeXHONO2UYEeCKUX 0 6vlbpams u
npoyeccog DeodiCcUMOo8 Ha NpUMEeHUmMb
npou3goocmea 8bIX00HbIE MeXHON02UYEeCKU
Mamepuanos u napamempoi e onepayuu ons
KOMNOHEHMOE 9NIEKMPOHHO20 co30aHUsL
MUKDPO- U uzoenus; SeMEHMO8
HAHOCUCMEMHO ymeem NEKMPOHHOL
U MexHuKuy, paccuumamy KOMNOHEHMHOU
3Haem @usuxo- basvl ¢ yuemom
cospemerinble mexHono2u4eckue ux
Otmuso (BeIcOKMiA MexHoN02UY pexcumvl 01 ocobenrocmeri u
YPOBe€HB) co30aHus nonyyenus KOHKDEMHbLX
ANLEKMPOHHO AKMUBHBIX U yenet,
KOMNOHEHMHOU NACCUBHBLX énaoeem
basvi; INEMEHMO8 HaBBIKaMU
3Haem 9/1eKMPOHHOU pabomuwl Ha
ocobernocmu KOMNOHEHMH O obopyoosarnuu,
npogedenus basvl ¢ UCNONbL3YeMOM
omoenvHbIX mpebyemvimu npoussoocmee
MexXHOoN02UYeCcK KOHCMPYKIMUGHbIM NEeMEHMOE
ux onepayuti uu NeKMPOHHOU
anexmpogusuyeck KOMNOHEHMHOU
umu bazer
napamempamu
3Haem Qusuko- ymeem é1aoeem
mexnonozuyeck paccuumams HaBbIKAMU
ue 0CHOBbI @u3suxo- svibopa u
npoyeccos mexHono2u4ecKkue npuUMeHeHus
npouszeoocmea pesdicumpl 015 OCHOBHBIX
Xopomo (6a30Bbrii mamepuanoe u NOAY4eHus mexHonozu4ecku
YPOBeHb) KOMNOHEHMO8 AKMUBHBIX U X onepayuii ons
MUKPO- U NACCUGHBLX co30anus
HQHOCUCMEMHO aNeMenmos JNleMeHmMos
U mexHuKy, 9NeKMPOHHOU ONeKMPOHHOU
3naem 6azoewvie KOMVNOHEHMHOL KOMNOHEHMHOU
MexHon02uY basvl ¢ basvl ¢ yuemom
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CO30aHUL mpebyemolmu ux
31eKMPOHHO KOHCMPYKMUBHBIM ocobennocmeu u
KOMNOHEHMHOU uu KOHKDEMHbLX
ba3svl; an1eKmpopuUULecK yeneu;

e 3Haem umu enaoeem
ocobenrHocmu napamempamu HABLIKAMU
npogeoeHus. pabomul HA
0mOeNbHbIX 060py008aHUL,
MEeXHON0ZUHECK UCNONB3YEMOM 8
Ux onepayuil npou3eoocmese

Mamepuanos u
KOMNOHEHMO8
MUKDO- U

; HAHOCUCMEMHOU
MexXHUKU

o umeem npumeHsem cnocobex
npeodcmasienu MemoOobl paciema gvlbpame
e 0 pusuxo- pusuxo- MexHON02U4eCKU
MexXHONL02U4ecK MEXHON02UHECKUE e onepayuu 0N
UX OCHOBGX Pescumos O C030aHUS
npoyeccos c030aHUs U30enul 3/1eMEHMO8
npou3eoocmsa 21eKMpPOHHOU SNEKMPOHHOU
MamepuaLos u KOMNOHEHMHOU KOMNOHEHMHOU
KOMNOHEHMO8 6a3zvl baswl;

VoBJI€TBOPUTEIHHO Seigac- 1 axadeem
o HAHOCUCTNEMHO HABLIKAMU
(IOporoBbHIH ypOBEHb) . i
1l MeXHUKU, pabomvl HA

e 03HAKOMJEH C 060py008aHUL,
OCHOBHBIMU UCNONB3YEMOM 6
mexHono2u4ecK npou3eoocmee
UMU 9/1eMEeHMO8
npoyeccamu 271eKMPOHHOU
C030aHUS KOMNOHEHMHOU
2NeKMPOHHOU ba3zvl
KOMNOHEHMHOU
basvl

KommneTeHIHs IIK-10

[IK-10: roToBHOCTI0 padoTaTh HA COBpPEMEHHOM TeXHOJOrnyeckoM 000pynoBaHuH,
HCII0JIb3yeMOM B NPOHM3BOACTBE MaTepuajioB W KOMIIOHEHTOB HAHO- ¥ MHKPOCHCTeMHOH
TeXHHUKHU

Iina GopMupOBaHAA KOMIICTEHI[MA HEO0OXOMUMO OCYIIECTBUTE AN OTAllOB. OTansl
dopMHIpOBAHH KOMIICTEHIMY, IPUMEHAEMBIC UL STOro BHJBl 3AHATHH W HCIONB3YEMBIC

cpencma OlleHABaHUA IIPEJICTaBJIeHI:I B TaONUIE 5.




Ta6auua S— Iranel popMHPOBAHUT KOMIIETEHIHA | HCNOIb3yeMble CPEICTBA OLeHUBAHMS

2. Cocras 3Harhb Ymern Baaners
3HaeT COBpeMEHHOE
TEXHOJIOTHYECKOE
——— Brageet HaBeIKamu
0 BaHHE
PYR ’ YmeeT BeIOHpaTh paboTsI Ha
UCIIONB3yeMOe B
TEXHOJIOTHYECKOE TEXHOJOTHYECKOM
Conep:xanne HPOH3BONCTEE obopynoBanue s obopynoBaHuH
Aep MaTepUalioB U Py ’
3TaNoB KOHKPETHOTO HCIIONIB3YEMOM B
KOMIIOHEHTOB
IIPUMEHEHUS. IIPOU3BOJICTBE
MHUKPO- # .
o ANIEKTPOHHOM
HaHOCUCTEMHOMU .
KOMIIOHEHTHO 0a3bl
TEXHUKH.
o Jlexiuu;
e IIpakTtHyeckue e [Ipaktrueckue
e Jlaboparopusle
3aHSTHUS, 3aHSTHUS,
" paboTsr;
Bunel 3anaTui ¢ HWumuBunyansHele | © JlaGoparopHEIE
e [lpaxTuyeckue
3aJaHus paboTrl
3aHATHUSA
e CamocrosTenpHas
paboTa cTyaeHTOB
e BrmonHaeHne
IIPaKTHYECKHX
e Tecrt; 3alaHui
e KoHTpomnbHEIE e Odopmnerue ¢ Brmonzerue
paboTsr; OTYETHOCTH U 1a00paTOPHEIX
e 3amwura 3ammTa aboT U 3amuTa
Hcnoab3yempie - o p
epeeTna HUHIVBHUIYATBHOT 1a60paTOPHEIX OTYETOB
0 3aJjaHWs; pabor; e 3amwura
OLleHHBAHHSA
e Brmonxnenne e Odopmnenue u [IPAaKTUYECKUX
IIPaKTHIECKIX 3aImuTa 3aaHui,
3aJaHmiH HHIUBUIYAIBHOIO | e Dk3ameH
e DK3aMmeH 3aIaHHS;
e KonTponbHbIE
paboTsr

OO61ue XapaKTCpUCTHUKU IIOKa3arciied u KPHTCPUEB OLICHHUBAaHUSI KOMIICTCHIIMH Ha BCeX

dTanax IpUBENEHHI B Tabnuue 6.

Ta6nuna 6 — O0mue XapaKTepHCTHKH MOKa3aTexeil 1 KPHTEPHEB ONEHUBAHNS
KOMIIETEHIINH II0 3Tanam

Iloxazarenu n
i —— 3HaTh Ymern Bnapers
Obnanaer Obnanaet nuamna- Kontpommpyer
Orimmano (BhIcoKHii (baxTHYEeCKMMH U 30HOM IIPaKTHYECKHX paboTy, mpOBOIUT
YPOBEHB) TEOPETUYECKAMHU YMEHHH, TpeOyeMbIX OIICHKY,
3HAHUSIMH B IUIA pa3BUTHS TBOD- COBEPIICHCTBYET

CornacoeaHa Ha noptane Ne 8022



Npenienax u3ydaemoit

YECKHX peIleHUH,

IEHCTBUS pabOTE

obnactu ¢ abcTparupoBanms
ITOHHMaHUEM T'PaHHI] npobuem
IPUMEHAMOCTH
Ob6mnamaer Beper
HaIla30HOM
SrmerT {HARTEL I OTBETCTBEHHOCTH 3a
IPaKTUYECKUX 3aBEPILICHUE 3a/1a4 B
X 5 . [IPUHITAIIEI, .
opomo (6a30BbIi HpomeccsL, ofie YMEHHUH, TpeOyeMBIX HCCIEOBAHNH,
OBEHb ’ JIS pELEHUS I
M ) MIOHATHUS B IIpeaeax oIrII pe PEEIIOERGITHRART
o €IEJIEHHBIX CBOE
usydaeMoi obractu e PORCHEERS K
npobnem B obaactu 0OCTOSTENECTBAM B
HCCIEeOBaHus peleHuy mpobiem
Obmnanaer
YnoBaersopurenHo OCHOBHEIM PaGoraer n
"
. O6namaer 6a30BBIME YMEHUSIMH, P
(moporoswIi IIPSIMOM
O0IMUMY 3HAHUSAMHU TpeOyeMBIMHU 151
YPOBEHbB) HaOMIOneHun
BBIIIOJIHEHUS
IIPOCTBIX 3a1ay4
QopmMynMpOBKa IIOKa3aTeNedl W KpUTEpHEB OLCHWBAHHS NAHHOM KOMIICTCHIIHH

IIpUBENEHa B TabmuIe 7.

Tabauua 7 — Ioka3aTe/iu ¥ KPUTEPUH OLEHHBAHHUS KOMIETEHIMH Ha 3Tanax

Iloxazarenn u
3HaTh Yvmern Baaners
KPHUTEpHH

® 3Haem e obnadaem e graoeem
NPUHYUNDLL ouanazoHom NPAKMUYeCKUMU
nocmpoeHus NpaKmMu4eckux HaBvlKaMU
MexHoN02UYecK YMEHUU, pabomeyl Ha
020 mpebyemvix 014 obopyoosanuu,
obopyooeanus CpasHenus u UCNONL3YEeMOM 8
OJ151 OCHOBHBIX gvibopa npouzeoocmee
npoyeccos MEeXHON02UYECKO20 I/1EMEHMO8
MeXHOoN02UY obopyooeanus EeKMPOHHOU
SNeKMPOHHOU KOMNOHEHMHOU

OT1angHo (BBICOKHIA KOMNOHEHMHOU ba3vl
YPOBEHB) oa3zvl; e cnocobex

® 3naem camocmosmenvt
coeépemenHoe 0 pabomamy Ha
MEXHON02UYeCK MEXHON02UHECKO
oe M 060py006aHUY
obopyoosanue,
UCNONb3YeMOe 8
npouszeoocmee
mMamepuanos u
KOMNOHEHMO8
MUKPO- U
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HAHOCUCMEMHO

1l MEeXHUKU
3Haem ymeem evlbupame énaoeem
cospemennoe mexHonozu4ecKoe NpaKmuyecKumu
MexXHON02UYecK obopyodosarnue Ons HagvLIKaMu
oe KOHKDEmHO20 pabomui Ha
obopyoosanue, npuUMeHeHUs. obopyoosaruu,
ucnonv3yemoe 6 UCNONL3YEMOM 8
npoussoocmee npou3eo0cmee
Mamepuanos u Mamepuanos u
KOMNOHEHmMO8 KOMNOHEHMOs
Xopomo (6a30BbIit MUKDO- U MUKPO- U
YPOBEHB) HAHOCUCEMHO HAHOCUCTNEMHOT
U MexXHuKuy MEXHUKU
cnocoben
BLINONHAMY
pabomul Ha
MEXHON02UYeCKO
M 0bopyoosanuu
noo
PyKo80OCcmeom
onepamopa
umeem Yymeem peuiamo ModHcem
npedcmasnenue npocmuie 3a0a4u pabomamp Ha
0 no év160py MexHOoN02U4ecKo
MeXHON02UYeCK MEXHON02UYECKO20 M 0b0opyoosanuu
om 0bopydosanus Ons npu nPSAMom
obopydosanuuy, KOHKDEMHO020 yuacmuu
YnosierBsopureanHo UCNONb3YEMOM 8 NpUMeHeHUs. onepamopa
(moporoBkIii ypoBens) npouseoocmee
Mamepuanos u
KOMNOHEHMO8
MUKDO- U
HAHOCUCMEMHO
Ul MEXHUKU

3 Komnerenmusa IICK-2

IICK-2: TOTOBHOCTHI) K IIPUMEHEHUIO COBPEMEHHBIX TEXHOJIOTHYECKHX Impoueccon

H TEeXHOJOTHYECKOIo 060PYIIOB3HI/IH Ha J3Tamnax

MHKPO- H HAHO3JI€EKTPOHHKH,

pPa3paboTKu H IPOM3BOACTBA H3JeJHil

TBEPAOTENLHON YIEKTPOHHKH H MHKPOCHCTEMHOM TeXHHKH

Hns  bopmupopanus KOMIIETCHIIMH HEOOXOOUMO OCYIIECTBUTH pAa sTamoB. JOTambl

(I)OpMHpOBaHI/ISI KOMIETCHITUHA, OPUMCHSEMBIC JUII 3TOTO BHALI 3aHITHH U HCIIOJIBE3YEMBIC

CpeICTBa OIICHUBAHUSA IIPENCTaBICHE] B T&6JII/IH6 8.
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Ta6auna 8 — ITans! GopMUPOBAHKT KOMIETEHIHA U HCII0JIb3yeMBbI€e CPENCTBA

OLlEHUBAHMS
3. Cocras 3Hath Ymersn Bnapners
Jomxen 38aTh Homxen ymeTn Homxen BianeTs
COBpPEMEHHEIE 060CcHOBaTE BEIOOD METONAMH IS
TEXHOJOTUYECKUE TEXHOJIOTHYECKUX peIneHus
IIPOIIECCHI U NIPOIIECCOB ¥ METOZOB | TEXHOJIOTHYECKUX
obopynoBanue, JUISL TOCTHXKEHHS 3a]1a4 MHUKpO-,
HCIIONIb3YEMBIE Ha IIOCTaBJICHHOH HaHO3JIEKTPOHMKH H
Copnep:xanue STanax pa3spaboTKU M | TEXHOJIOTHYECKOH MMKPOCHUCTEMHOM
3TamnoB IIPOU3BOJICTBA IeTH. TEXHUKH.
HU3IETHUN MUKPO- U
, HaHOS3JIEKTPOHMKH,
TBEPAOTENHHOM
SJIEKTPOHUKHY U
MHKDPOCUCTEMHOH
TEXHUKH.
e Jlabopatopusie
paboTHI;
o Jlexmuu; e BrimonueHnue
e JlaboparopHsre
e IlpaxTuueckue HHIVBHUIYaJTEHOTO pafioms
Buppi 3aHaTuit 3aHATHUS; 3a[IaHus; ’
- o TlpaKTHaecKie e IlpakTuyeckue
o )51 bHBIE
A A P 3QHSITHS
3aaHus 3aHATHS;
e CamocTosTeNnbHas
paboTa CTyIeHTOB
e Odopmienue
OTYETHOCTH U
3amuTa
e Tecr; o e 3amura
71a00paTOPHBIX 5
e Kontpomsuas pador:; J1a00PaTOPHBIX
HNcnonnzyembie pabora; ’ pabot
e Odopmierue u
cpencrsa e Brmonnenue e 3amuTa
sarTa KYpPCOBOTO
BaHHS anrHero
OneHH A, JIOMAIITHETo
3aaHus; ) IIpOCKTa,
5 Sanatts; e DK3aMeH
®
RHaNen e Koncmekr
CaMOCTOSTEIHHOMN
paboTHI

O6IlIHC XapaKTEPUCTUKHN ToKazaTrenel u KpUTECPHUECB OLICHHBAHNA KOMIICTCHIMH Ha BCCX

sTamnax MpuBeneHB! B Tadmume 9.

Tabonuna 9 — O6mue XapaKTepUCTHKH NI0KA3aTe el 1 KPUTepUeB OLleHUBAHUS
KOMIIeTeHIUH 10 3TanaM

Iloxazarenu a
KpUTEepHH

3Hare

YMmeThb

Buaapers
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Obmanaer
daxkTryecKuMH U

OO6mnanaet quarna-

IIPYHIHUIIBI,

30HOM IIPaKTUYECKHUX KorTpomupyer
TEOPETHICCKIUMH . 6 6
OtnugHo (BBICOKHIA 3HAHUSIMU B FPRIGEIRH, TRECyEMER PabOTS, IPOBOIHT
) Mpenenax mvaaenop | AU PA3BUTHS TBOD- OLICHKY,
OBEHb %
P PR o6nacr¥1qc YECKUX PEIICHHUH, COBEPIIECHCTBYET
e — abcTparupoBaHus JEHCTBUS pabOTEI
P npobiemM
IIPMMEHUMOCTH
Obnanaer Beper
Smact dhasrs IUara3oHoM OTBETCTBEHHOCTH 32
’ IIPaKTUYECKIX 3aBeplICHUE 33]1a4 B

IIPOCTHIX 3a1a4

Xopomo (6a30BbIi HDOECEES, DEIRE YMEHUH, TpeOyeMBbIX HCCIIEJOBAaHHH,
YPOBeHB) pon ’ IUISL pEeIICHUSI IIpUCIIOCabIuBaeT
IIOHSTHS B IpeAenax
., OIIpENEIEHHBIX CBOE IIOBEJIEHHE K
H3ydaeMoit o6racTa
mpobiieM B obaacTu 00CTOSTENbCTBAM B
HCCIIEIOBAHHUS peleHuy npodiemMm
Obnanmaet
OCHOBHBIMHU
YooBierBopurebHO Pa6oraet npu
" Obnanaet 6a30BEIMHI YMEHUSMH,
(moporoBbli IIPSMOM
OOIMMMU 3HAHUAMM TpeOyeMBIMU IS
YPOBEHb) HaOMoNeHNN
BBIIOJTHEHUS

(DOPMYJII/IpOBKa nokaszareneffi u KpUTEPHUEB OILCHUBAHUSI JaHHOU KOMIIETEHIINU

npuBeneHa B Tabmuie 10.

Tabmmua 10 — IToxasaTenn ¥ KpUTEPHHA OEHHBAHKS KOMIETEHIIMA HA 3TANAX

IToxazaTesn u kpuTepun 3HaTh Ymetnb Bnapern
® 3Haem °  ymeem ®  gnadeem
cospemenHbvie obocHosamyb Memodamu
MexXHON02UYeCcKUe 8v160p peulenus
npoyeccul u mexHono2u4ec MEeXHON02UYeCK
0bopyoosanie, KUX npoyeccos ux 3a0a4
UCNONb3YeMble Ha U Memooos Jv'fukpo-,
amanax ons HAHO21eKMPOHU
paspabomxu u 0ocmudiceHus. KU U
o . npouseoocmea noOCMasneHHOU MUKPOCUCEMH
TJIHYIHO (BHLICOKHIT - .
ypoBeHB) U30enuil MUKpo- u mexHonozuiec 0l mexHuKu
HAHO3/IeKMPOHUKY, Kou yenu e  gradeem
meepoomenvHo ® o6naoaem NPAKMUYeCKUM
JNLEKMPOHUKU U ouanasoHom U HABLIKAMU
MUKPOCUCTNEMHOT NpAKMUYecKux pabomul Ha
MeXHUKU YyMeHul, obopydosanuu,
®  noHUMaem mpebyembix UCNONb3YEMOM 6
obnacmu 0214 cpasHeHus npouseoocmee
KOHKDEMHO020 u ev160pa INleMEHMOB
npuMeneHus mexHonozuyec SNEKMPOHHOU
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MEeXHON02UYeCKO20 K020 KOMNOHEHMHOU
obopyoosarus obopyoosanus ba3zvl
cnocoben
camocmosmens
HO pabomamp
Ha
MexXHONo2U4ecK
oM
obopyoosanuu
3Haem ymeem énaoeem
MEXHON02UYeCcKUe ev16upamo NPAKMUYECKUM
npoyeccel u mexHonozuyec U HABbIKAMU
obopyoosarue, Koe pabomul Ha
1 MEeXHOoN02UYecKue obopyoosarue obopyoosaruu,
npoyeccol u ons UCNONL3YEMOM 8
obopyoosarue, KOHKDEmHO20 npousgoocmee
UCNnonb3yembie Ha NpUMeHeHUs INEMEHMOE
amanax 9NeKMPOHHOU
Xopouo (6a30BbIit paspabomxu u KOMNOHEHMHOU
YPOBE€HB) npouUseo0cmea ba3zvi;
u30enuti MUKpo- u cnocobex
HAHO3NIeKMPOHUKY, 8bINONHAND
meepoomenbHOl pabomyi Ha
SNLeKMPOHUKYU U MeXHON02UYeCK
MUKPOCUCTEMHOU om
MeXHUKU obopydosanuu
noo
DYKOB0OCMEOM
onepamopa
umeem ymeem Modicem
npeocmasnenue 00 pewams pabomamyp Ha
OCHOBHbBIX npocmeoie MexHON02U4eCcK
MEXHON02UYECKUX 3a0auu no om
npoyeccax u ev160py o0bopyoosaruu
0bopyoosanuy 01 mexHono2uyec npU NPAMOM
YioBJjeTBOpHUTEIHHO co30anUs K020 yuacmuu
(IOporoBbIil YpOBEHB) SNEKMPOHHOU o0bopyoosanus onepamopa
KOMNOHEHMHOU ons
6a3vl MUKpO- U KOHKDEmHO20
HAHO3IeKMPOHUKY, NpUMeHeHUs:
a maxoice
MUKDOCUCTEMHOU
MEeXHUKU

3 Tunoswie KOHTPOJBbHBIE 3aJaHU

JIJIH peaiu3anyyi BBIICIICPEUNCIEHHBIX 3a4a4 06yHer1;1 HCIIOJIB3YIOTCA CIIENYIOIIUE
Marepualbl: TECThI, KOHTPOJIBHBIE pa60T1>1, HHIUBHAYAJIBHBIC 3a0aHUA, IIPAaKTHICCKHUE 3aJaHusd,

naboparopHble pabOTHL, SK3aMeEH.
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TumoBssle KOHTPOJNBHEIE 3alaHUs WM HHBIE MaTepHaibl, HEOGXOMMMEIE IS OLCHKH
SHAHWH, YMEHMH, HABHIKOB K (WIHM) ONEITA MNESTENBHOCTH, XapaKTepU3yIOLIEX 3Tl
bopMupPOBaHHS KOMIIETEHIHH B IPOLECCE OCBOEHHUS 00pa3oBaTeNIbHOM IPOrpaMMEL, B COCTABE:

3.1 TecTr1 mo caexyomum pasgeaam:

1) IIpon3BONCTBEHHAS YHCTOTA, THTHEHA B GE30IIaCHOCTS;

2) ®oronmuTorpadus;

3) TexHonorus cOOPOYHBIX IPOLECCOB.

3.2 KoHTposabHbIe paboThI:

Tema xoHTponbHOM pabotel Ne 1: TexHONOrHS JTATOrpadUYecKuX M IUIA3MEHHBIX

IIpOECCOB.

Tema xoHTponbHON paboTer Ne 2: TexHOIOrus (bopMUPOBaHHS TOHKOILICHOYHBIX
TNOKPBITHIH.

3.3 BolnoJanenue NOMAMMHAX HHIHBHLYAJLHBIX 32 aHHI:

Tema wnnuemmyansHoro 3amammst Ne 1 - Texmomorms (GOpMHPOBAHHS TOHKOIIEHOYHBIX

IIOKPBITUH

Tema unmuBHERyaTBHOTO 32312 No 2 - TeXHONOTHS H3rOTORJIEHHS dparmenTa 1mIeH04HOH
VIMC. Pacuer pexuMOB IIOTyYeHH S IIEHOK.

3.4 TembI 1a60paTOpPHBIX padoT:
1). TexHONOrMUECKHI IpoLECe dotonuTorpaduu
2). Ocaxnenne pe3UCTHBHBIX ¥ IPOBOISIINX ILIEHOK
3). VIsroTOBNEHHE U MCCIIeJOBAHNE TOHKOILICHOUHBIX KOHJIEHCAaTOPOB
4). Visyuenue HOrpeIHOCTH H3rOTOBIIEHHS TOHKOILICHOYHEIX PE3UCTOPOB

3.5 TembI npakTHYECKHX 3aHATHIA:
1). Texuonorus monyyenns pucynka HHTETPaJbHEIX MUKPOCXEM
2). TexHONOTHS H3rOTOBIEHHS (HOTOIAGIOHOR
3). PacyeT pexuMOB HABLIEHYS LIEHOK METOOM TEPMHUYECKOTO UCITIAPEHHS B BafcyyMe
4). PacyeT pe:xuMOB HaIBUIEHUS TIEHOK METOIOM HOHHO-ILIA3MEHHOTO PaCIBUIEHNS B BAKYyMeE
5). Pac4eT TeXHOTOIrHYECKOM TIOTPEIHOCTY H3TOTORIICHHS aneMenTos IMC
6). PazpaboTKa TeXHOIOrmUeCKOro MapmpyTa H3rOTOBJIEHUS TOHKOIUIEHOYHBIX MIMC

3.7 Tembl 1ast caMoCTOATENBLHOI PaGOTHI
1). Texzonmorugeckye cpenpr: ANMAapaTypa i leMeHTE! Ta30B5IX 1 JKHJIKOCTHBIX CHCTEM.
Ba3oBrle onepanyy OuMCTKY XUAKAX 1 ra3zoo0pasHbIX Cpe.
2). be3omacHOCTB PaGOTHI B YHCTHIX MOMEIIEHUSX: TOKCHYHEBIE, B3PEIBOOIIACHEIE U
NI0XapOOIIaCHEIE CPEMBI. Y THIM3ALHUSI OTXONOB.

3). Bakyym: rmyGuHa Bakyyma, CpencTBa OTKAYKH U METOIBI KOHTPOJIS.

CornacoeaHa Ha noptane Ne 8022
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3.8 Ix3aMeHAIHOHHbIE BONPOCHI:
TexHonornyeckue cpensl. BasoBle ONEpalMM OYUCTKH KUAKUX ¥ Ta3000pasHBIX Cpen.
OuncTKa MOBEPXHOCTH IUIACTHH.
JIntorpaduyeckue nponeccrl. Pasperraromas ciocobHOCTs muTorpadum.
DH3HMKO-XUMUYECKUE OCHOBEI TIporecca oromurorpaduu. Marepuans: GOTOPE3UCTOB U UX
CBOMCTBA.
Crioco0BI 3KCHIOHMPOBaHHSA: KOHTaKTHas (oromurorpadus, dporomurorpadus ¢ 3a30pom,
npoexunonHas OJI.
Texnonorus usrorosnenus ¢oromabnonos (PII). [Torpemnocty u3rorornerus OIIL.
Onrraeckue spdexTs! npu GporomuTorpadum.
Y
Merone! u TexHONOTHS GOPMUPOBAHHUS PUCYHKA HHTEIPATLHEIX CXEM.
Dy3uKa TEPMUIECKOIO MCIIApEHHS B BaKyyMe. Ilonydyenne MIeHOK METOIOM TEPMUYECKOTO
UCIIapeHUSs.
Tepmuueckoe ucnapenue B Bakyyme. Ckopocts koHzaeHcarwu. [TapaMeTpel, onpenesstomue
CKOpPOCTH KOHICHCAIUH.
Mexanu3m HCIapeHys COeAUHEHUH 1 cmaBoB. CrocoObl ucapeHws..
®Dusuka HOHHOTO pacnbuleHus. CKopocTh pacnbuieHus. CKOPOCTh OCKIEHUS IICHOK.
Mogzens noHHOro pacusuieHus. KosdduimenT pacnsuieHns. 3aBUCUMOCTE k03 dunueHTa
paclbUICHHS OT Pa3IMYHBIX 1aPaMETPOB.
IlonyueHre II€HOK HOHHO-IUTa3MEHHBIM PaclbUIEHUEM.
TexHoNMOrMSA TIUIa3MEHHBIX IPOILECCOB. B3aumMomeHCTBHE SHEPreTHYECKHX MOHOB C
MarepHuajiaMH.
TexXHONOrHYeCcKui MPOIeCC H3TOTOBIEHUS PE3UCTUBHON MATPHUIIBL.
TexHonorudyeckuit mporece u3roroBieHuss RC-cxeMel.

Texnomorus cOOPOYHBIX IPOIECCOB.

4 MeTomuueckue MaTepHaJibl

Jlns obecmeweHns Impouecca OOYUeHWs M PEIIeHHs 3anad O0y4eHMs HCIOJB3YIOTCS

CIICAYIOIINE MaTCpUalbl:

— METOAMYECKHE MaTepHasibl, ONpPEIETSIONe IPOLEAYPhl OLECHUBAHUA 3HAHWHN, YMEHUH,

HaBBIKOB H (I/IJII/I) OIBITa JEITEIHLHOCTH, XapaKTCPH3YIOINUX 3Tallbl @OpMHpOBaHHH

KOMIIETEHIIMH, B COCTABE:

MeroauuecKue MaTepUansl: Ykazauwl 6 n.12 paboueii npozpammbl.
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