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1. HEJIA "1 3AJAYUN JUCITATIJINHBI

Lenbto OCBOEHUS AMCLMIUIMHBI gBiseTcs (HOpPMHpOBaHHE (a30BbIX 3HAHWN B 00JaCTH TEXHOIOTUU
3JIEKTPOHHOH KOMIOHEHTHOM 6a3bl, MO3BOJIAIOLLETO BBIITYCKHUKY obnanartb NPEAMETHO-
CHELMaIU3UPOBAHHBIMU KOMIIETEHIUSAMH.

HatHas yyeOHas NMCUMIIIMHA MMeET nepes coboii 3anady nokasaTb (U3MUECKYIO CYLIHOCTH HUCIIONb-
3yEMbIX B MUKPO- 1 HAaHOIJIEKTPOHUKE TEXHOJOTHYECKUX NPOLIECCOB U MPUBUTH 0OYYarOIEMYCS KOMIUIEKCHBIH
HaY4YHBIH MOAXO/ K BbIOOPY METOAOB U MPOLECCOB POPMHUPOBAHHUS 3IEKTPOHHOM KOMIIOHEHTHOMH 6a3bl.

Pesynbrarom 00ydeHus NOMKHO ObITH NPUOOPETEHHE KOMIETEHLMH N0 OCHOBHBIM, Ga30BBIM MPOLEC-
Cam TEXHOJIOTHH IJIsI TIPUMECHEHHUsI MX B HAy4YHBIX UCCIIENOBAHUSIX, pa3paboTKe U MPOU3BOACTBE U3JETUHA MHUK-
PO- ¥ HAaHOBJIEKTPOHUKH, MUKPOCUCTEMHOMN TEXHUKH.

2. MECTO JUCHHUIIINHBI B CTPYKTYPE OOII

Mecro mucuumnivnel B ctpyktype OOIl: nuCUMIUIMHA OTHOCHTCS K BapMAaTMBHOM uacTH Onoka |
(b1.B.OJ1.6) o6pa3soBaTenbHOl MporpaMMbl MOArOTOBKM Gakanaspos 1o npodumo «HaHOTEXHONOrMH B diek-
TPOHMKE M MUKPOCHCTEMHON TexHuKe» HanpasieHus 28.03.01 «HaHOTEXHOJOrHM U MUKPOCHCTEMHAS TEXHHU-
Ka».

Jucuunnuna 6asupyeTcs Ha CleyIolMX AMCLMILTHHAX: "Martepuansl 31eKTPOHHOM TexHUKH", "dusu-
HECKHE OCHOBBI SNIEKTPOHUKH", "DHU3KMKa KOHJEHCUPOBAHHOTO COCTOSIHUSA", «DU3MKA MIIEHOUHBIX HAHOCTPYK-
Typ>.

3HaHus, NOJYHEHHbIE N0 OCBOEHHMIO AMCLMILTMHbBI, HEOOXOAUMBI IPH M3y4eHuu Aucuuruiud "TTpoexTu-
pOBaHME 3JIEKTPOHHON KOMIIOHEHTHOM 0a3bl MUKPOSNEKTPOHHUKHM MU MUKPOCHUCTEMHOM TexHUKH", "TexHonorus
KPEMHHUEBOH HaHO2/IEKTPOHUKH", «IIpoLecChl MUKPO- M HAHOTEXHOJIOTHMY.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS JUCITAIIIVHBI

3.1. Hizyyenne JHCHMIUIMHEBI HANPABJEHO HAa GOPMHpPOBaHHe Y 6AKAIABPOB CJAETYIONIHX HPOec-
cuonansuvix (IIK) u npogpeccuonansro-cneyuanuzupoeannsix (IICK) xomnereHmmii:

- TOTOBHOCTBIO KCIOJIB30BaTh 6a30Bble TEXHONOTHYECKHE NPOLIECCH W 000PYI0BaHKE, TPUMEHIEMEIE B
MPOU3BOACTBE MaTEPHANIOB, KOMIIOHEHTOB HAHO- U MUKPOCHCTeMHOM TexHuku (TTK-8);

- TOTOBHOCTb PabOTaTh HA COBPEMEHHOM TEXHONOIHYECKOM OGOPYAOBaHMH, UCTIONb3YEMOM B MPOM3-
BOJICTBE MaTepHaiOB U KOMIIOHEHTOB HaHO- U MUKpocHcTeMHOM TexHuku (TTK-10);

- TOTOBHOCTBIO K NIPUMEHEHHIO COBPEMEHHBIX TEXHOJIOTHUECKUX MPOLECCOB U TEXHOJIOTMYECKOro 060-
PYAOBaHMs Ha dTanax paspaboTK¥ M MPOM3BOACTBA M3IEINH MHKPO- M HAHOJIEKTPOHHMKH, TBEPIOTEIbHOM
3JICKTPOHUKH U MUKpOCUCTeMHOMN TexHUKH (IICK-2).

3.2. B pesynbTaTe H3ydeHHsi JUCHHILIMHBI (AKATABD JOJLKEH:
3HATh:
(pM3HMKO-TEXHONIOrMYECKHME OCHOBbI MPOLECCOB NMPOM3BOACTBA M3/ENUH 3NEKTPOHHONW KOMIIOHEHTHOM
0a3bl, 0COGEHHOCTH MPOBENEHUS OTAEIbHBIX TEXHONOTMYECKUX ONEPALMii;
yMeTh:
paccuuTaTh (HU3MKO-TEXHONOIMYECKHE PEXKUMbI MPOBEACHUs TEXHOJIOTHYECKUX MPOLECCOB IS MOy~
HCHHs aKTHBHBIX W MACCHBHBIX 3JIEMEHTOB 3JIEKTPOHHOW KOMIIOHEHTHOM 6a3bl ¢ TpeOyeMbIMH KOHCTPYKTHBHbI-
MU U 3JIEKTPOPU3NUECKUMHU NTapaMeTpamMH;
BJIAJIeTh:
— HaBBIKAMM BBIOOpA M [IPUMEHEHHS OCHOBHBIX OMEPALii TEXHONOTHH CO3MaHHS SIEMEHTOB SJIEKTPOH-
HOH KOMITIOHEHTHOM 6a3bl C yUeTOM MX OCOOEHHOCTEN U KOHKPETHBIX LieNei;

- HaBbIKaMHU paboThl Ha 0OOPYIOBAHUH, UCTIOIL3YEMOM B NPOU3BOJICTBE 3JIEMEHTOB DJIEKTPOHHOM KOM-
MOHEHTHO 6a3bl.
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4. OFBEM JUCIUIIJIMHBI U BUJIbI YYEBHOM PABOTBI

O61mas TpyJ0eMKOCTh AUCLUILIMHELI COCTaBISET

4 3auyeTHBIX €IUHULL

Bun y4eOHoii paGoThI Bcero yacos Cemeﬁnp H
AyauTopHbIe 3aHsATHS (BCEro) 70 70
B ToM uucrne: -
Jlexuuu 34 34
JlaboparopHbie paboThI 16 16
ITpakTHueckue 3aHsITHsA 20 20
CamocTositensHas pa6ora (Bcero) 38 38
B ToM uucne: -
[IpopaboTka JIeKIHOHHOrO MaTepuana 4 4
IMoaroroska k 1abopaTopHEIM paboTam 12 12
BhInosHeHHe NpakTUYECKKX 3a0aHui 4 4
BrINoNHEHNE ¥ 3a1IMTA HHIMBUIYANLHBIX 3aJaHUA 14 14
H3-1, U3-2
IToaroToBka K KOHTPOJIbHbIM paboTtam KP-1, KP-2 4 4
IToaroToBka K 3K3aMeHy 36 36
OO01mas TpyI0EMKOCTb, Yac 144 144
3agerHele Enuuamies 4 4
5. COAEPKAHUE JUCIUIIJINHBI
S.1. Pasnesibl AMCHMIVIHE ¥ BHIbI 3aHATHIA
[-5) ] <
Sl Z2_ |8« o
No = § E S2|s8c| § | ®opvupyembie kom-
- HaunmeHoBaHue pa3aeia AMCLHILINHBI g AR - R = NeTEeHHH
wn S |25 58|28 8 (OK, TIK, [ICK)
2T g |27 @ s
= = O
1. | BBeneHue, uenu v 3a1a4d JUCLMILIMHBI 2 - - 2 4 K-8, T1K-10, TICK-2
5 [TpousBoACTBEHHAsA YHUCTOTA, TUTHEHA 1 He3omac- 5 ) i 5 4 [1K-8, [TK-10, TICK.2
HOCTh
3 Jlutorpaduyeckue mpouecchl B TEXHOJOTUU SNEK- 6 6 4 14 30 TIK-8, TIK-10, [ICK-2
TPOHHBIX CPEACTB
4. TexHOnorus rasMeHHbIX MPOLECCOB 4 2 - 2 8 I1K-8, TIK-10, TICK-2
TexHonorus  (GopMUPOBAHKS TOHKOMJIEHOYHBIX
5. | NOKPLITHH METONOM TEPMHUYECKOTO MCIAPEHUs B 6 4 4 12 26 TIK-8, T1IK-10, TICK-2
BaKyyMme
6. WoHHO-NINa3MeHHbIE METOIbI MOJYYEHHUS TOHKHX 6 4 4 12 2% K-8, TTK-10, TICK_2
TUIEHOK
7 TexHonorust  GopMuUpPOBaHUS  TOHKOMJIEHOYHBIX 4 5 4 14 o4 [1K-8, TIK-10. [ICK-2
NMC
8. TexHonoruyeckue Npouecchl M3rOTOBIEHUS TOH- 5 5 ) 10 14 [1K-8, TTK-10, [ICK-2
KOMIeHOYHbIX UMC
9. TexHOoM0rust COOPOYHBIX MPOLECCOB 2 - - 6 8 K-8, TK-10, [ICK-2
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S.2. Coneprkanue pa3ae/ioB IUCHUILIAHBI (110 JEKIHM)

®opmMupyemble
Ne Haumenopanue TpynoeMKocTh | KoMIeTeHUUH
Copepsxanue paznenos
n/n pas3aesioB (uac.) (OK, IIK,
IICK)
1. Uenu n 3anaum kypca. TpeGoBanus k 06beMy 3HaHUIL 1O

Beenenue, uenu u | nucumniuHe. DTansl PasBUTHS U COBPEMEHHOE COCTOSI- K-8 TIK-10

3a7a4y NUCLUIUIK- | HHE TEXHOJOTMH MAaTePUaNoB U NPUOOPOB MAaKpPO-, MUK- 2 ncKs

HbI PO- U HaHO3NEKTPOHUKA. OCHOBHBIE TPOLECCHl TEXHO-

JIOTUU 3JICKTPOHHOW KOMIIOHEHTHOM 0a3bl.
2. | IlpoussoncTeennas | Yuctsie nomeuienus: kiaccuuKanms NPOU3BOACTBEH-
YHCTOTA, TUIHEHa U | HBIX TIOMELUEHHUH 110 YUCTOTE BOSLYLIHOMN CPENbl U MUK-
6€e30MacHOCTh pOKJIUMATy, UCTOYHUKU 3arpsA3HEeHuM, crnocodbl  obec-
NE€YEHUs U MOANEPKAHUA YMCTOTH. Bakyym: riyGuna
BaKyyMa, CPEICTBA OTKAauKW M METOIbI KOHTpOJIS.
TexHonornyeckue cpenpl: YUCTOTA MaTepuasoB, BOIbI, 5 K-8, T1K-10,
ra3soBbIX CPEN ¥ JKMIKOCTEH. ANmaparypa W 3JeMeHTb IICK-2
Ta30BBIX M XUAKOCTHBIX CHCTeM. Ba3oBble omepaiyu
OYMCTKU XXKUIKUX M ra3000pa3HbiX cpen. OuucTka Io-
BEPXHOCTH MJIACTHH. Be3onacHOCTb paboThl B 4MCTBIX
TIOMEIUEHUAX: TOKCHYHbIE, B3PBIBOOMACHbIE M M0XKApO-
ONacHble Cpelbl. Y TUIM3aLUsS OTXO0B.
3. | Jlurorpaduyeckue | Knaccubukauus npoueccos marorpapuu.  Dusuko-

NpOLECChl B TEX- | XMMHYECKME OCHOBBI Npouecca (oronutorpadpuu. Ma-

HOJIOTUH 3JNIeK- | Tepuansl (OTOPE3UCTOB U MX CBOMcTBA. CrnocoGbl 3KC-

TPOHHBIX CPEACTB TIOHUPOBAHUSA: KOHTaKTHas Gortonurorpadus, doronu- K-8, TIK-10
Torpadus ¢ 3a3opoM, mpoekunonHas ®JI. TexHonorus 6 HEJK-Z ’
usrorosneHus  orowadnonos (®IL). IMorpemHocTu
usrotosnenus QOI. Onruueckue 3¢ddexTs npu GoTto-
nutorpaduu. MeTomel ¥ TEXHONOrus (OPMUPOBAHMUS
PHUCYHKa UHTETPAIBHBIX CXEM.

4. | Texnonorus nnas- | BsauMoneHCTBHE SHEPreTHUECKUX MOHOB C marepuana-

MEHHBIX  TpoLEC- | MU. DUNKO-XUMUYECKHE NPOLECCHl B HU3KOTEMIMEpa-

COB TYPHO rasopaspsaHoii niasme. Ilpouecchl TpaneHus u 4 K-8, TIK-10,
OYMCTKH MaTepualioB ¢ ucnonb3oanveMm HI'TI. OcHoBbI TICK-2
VIOHHOTO TpPaBJICHUs], MIA3MOXMMUYECKOTO TPABJIEHUS U
UOHHO-XUMHUYECKOTO TPABJICHUS] MATEPUATIOB.

5. | Texnonorus dop- | opMUPOBaHKE MONEKYISIPHOrO MOTOKA. PUINKA Tep-

MUDPOBaHHs TOHKO- | MHYECKOTO MCTapeHus B Bakyyme. CKOPOCTb KOHIEHCa-

TLJIEHOYHBIX no- | uuu. MexaHusm WUCTNIApEHUs] COEOUHEHMH W CIJIaBOB. 6 [1K-8, TIK-10,

KpbiTHii  MeTon0oM | CrocoOsl ucnapeHus [CK-2

TEPMUYECKOTO UC-

NIaPEHUs B BaAKyyMe

6. | HonHo- ®u3rka MOHHOTO pacmbuLieHds. Mo#enb HOHHOTO pac-

[7Ia3MEHHBIE  Me- | MbUIEHUSA. 3aKOHOMEPHOCTH pachblICHUS. Teopust uon- 6 K-8, TIK-10,

TOABI  TIOJYYE€HMs | HOTO pacnbuleHUs. CKOPOCTh OCaXIeHUs IUIeHOK. I[lo- [ICK-2

TOHKHX IUIEHOK JY4€HUE MJICHOK NOHHO-NJIa3MEHHBIM PACTIbIIEHHUEM.

7. | Texuonorus ¢op- | Momnoxku. TOHKOMIEHOUHbIE PE3UCTOPBI, KOHAEHCATO-

MUPOBaHMsl TOHKO- | pbl, MHAYKTUBHOCTH. BpiGop Mmatepuanos. TexHonoru- 4 TK-8, IK-10,

nneHouHsix UMC 4YECKME MNOrpeliHOCTH. IIpOBOOHMKM W KOHTaKTHbIE TICK-2
TUIOIIAAKHY.

8. | TexHonoruueckue | DOPMUPOBAHHE TOHKOMIEHOUHBIX UMC ¢ NPUMEHEHU-

MPOLECCHI H3TO- | €M MPSMBIX U OOPaTHBIX KOHTAKTHBIX MacoK. 5 K-8, TIK-10,

TOBJIEHUSI TOHKOII- TCK-2

JneHouHsIx UMC

9. | Texnonorust c6o- | Pasnenenue muactuH Ha KpucTajibl. MeTonsl kperuie-

POYHBIX MPOLECCOB | HUA KPUCTAIIOB B KOprnyce Npudopa. MeTombl npucoe- K-8, TIK-10
AWHEHHs BHELIHUX BbIBONOB. COOpKa MpuboOpoB Ha JeH- 2 ek
TOYHbIA HOCHTENb. METOAbl repMeTH3aluu KOpIyCOB
npubOpOB.

5
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5.3. Pasne/bl JUCHMILTHHBI M MEKIUCHMILIAHAPHbIE CBS3H ¢ 00eCeYnBa0 IHUMH (mpenni-
AYIIMMH) M 00ecnednBaeMbIMH (I0C/IEAYIOMUMHE) TUCIHUILTHHAMHA

Ne Ne pasesioB 1aHHO# JMCHUNIMHBI U3 Ta61.5.1, ISl KOTOPBIX
HaunmeHnoBaHue 06ecneynBalOIux
Ne Heo0X01uMO H3yyeHHe ofecneyuBaOUUX (PeALIAYILNX) U obecme-
(npeapiqyminx) u oGecneynBaeMbIX
n/m P/ —— YHMBAEMbIX (MOCTAeYOIIHX) AMCHMIIIHH
1| 2 [3[ 45767 [8[0] ]
IlpenmecTRyOMNE AUCHAIIHHBI
1. | Marepuansl 3IeKTPOHHON TEXHUKH + + + + + + + +
2. | ®uznyecKue OCHOBBI ANEKTPOHKUKH + + + + + + + +
Du3rKa KOHIEHCUPOBAHHOTO COCTOS-
3. ACHEHPO + |+ o+ |+ |+ ]+
HUS
4. | DusrKa NNEHOYHbIX HAHOCTPYKTYD + + + + + + + + +
Tocnenywoume TUCHUMNIIAHDI
TexHonorus KpeMHHEBOM HaHOIMIEK-
1. + + + + + + + + +
TPOHUKHU
ITpoexTHpOBaHUE SJIEKTPOHHOMN KOM-
2. | IOHEHTHOH 0a3bl MUKPOJIEKTPOHUKY U + + + + + + + + +
MHUKPOCHCTEMHOM TEXHUKU
3. | Ilpoueccsl MUKPO- ¥ HAHOTEXHOJIOTUU + + + + + + + + +
5.4. CooTBeTCTBHE KOMIETEHIHH, GOPMUPYEMBbIX NPH H3yYeHHH IMCLUILIMHBL, U BHIOB
3aHATHH
IepeyeHsb KOM- Buarl sanaTnii
e PopMbI KOHTPOJISA
neTeHunn JI | I3 | JIa6 | CPC
Onpoc Ha nekuusax. 3almuTa MHAMBMAYANTLHOTO 3aJaHus. 3alliTa OTYETOR
TK-8 + | + + + 10 NPaKTUYECKNUM 3aHSTUSAM. 3aLIUMTa OTHETOB IO IAGOPATOPHBIM 3aHATHU-
aM. KoHTponbHas pabora.
Ornpoc na nekuusx. 3aluTa HHAVBULYANLHOIO 3a4aHHUs. 3alliTa OTIETOR
ITK-10 + | + + * TI0 MPaKTHU4ECKUM 3aHATUSAM. 3aLUTa OTYETOB T10 1AGOPATOPHBIM 3aHATHU-
am. KontposbHas pabora.
Onpoc Ha nekuuax. 3aluuTa MHAXBULYANLHOTO 3aJaHus. 3all|UTa OTIETOR
[1CK-2 + 1 + + + 10 17a00PAaTOPHBLIM 3aHATHAM. 3allUTa OTYETOB MO NMPAKTUYECKUM 3aHSTH-
aM. KoHnTposbHas pabora.
6. METO/JbI 1 ®OPMbI OPTAHU3AIIMU OBYUYEHUS
TexHO/I0rUH MHTEPAKTHBHOIO 00YUeHHs IPH Pa3HbIX GopMax 3aHATHI B 9acax
®opmblI JlabopaTopHbie
P Jlexkuumu (uac) partop Bcero
MeToabl paboThl (4ac)
Paboma 6 komande 6 6
Onpoc na nexyusix 4 4
WTOro MHTEPaKTUBHBIX 3aHATHH 4 6 10
7. JABOPATOPHBIU ITIPAKTUKYM
Ne pasnena Tpyno-
e ZUECHHH- Temaruka 1aGopaTopHbIX paboT eMp;z)I:;T;, Komnerenuuu
n/n PHEIX P OK, TIK, TICK
JINHbI (uac.)
1. 3 Texnonoruueckuii npouecc poronurorpaduu 4 K-8, IK-10, TICK-2
2 5-8 OcaxieHue pe3UCTHBHBIX M MPOBOAALINX TIEHOK 4 T1K-8, TIK-10, TICK-2
” M3roToBNneHNE U HCCNEIOBAHHE TOHKOMIEHOUHBIX KOHIEHCATO-
3. 5-8 FIOBAHHE TOHKOTUICHOUHBIX KORAEHCaTO 4 K-8, TIK-10, TICK-2
poB
W3y4eHne MOrpeIHOCTH U3rOTOBNEHHS TOHKOIUIEHOYHBIX pe-
4. 7 ¥ w P 4 K-8, TTK-10, [1CK-2
3MCTOPOB
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8. IPAKTUYECKUE 3AHSITUSI (CEMHUHAPBI)

Ne | Ne paspena nuc- . Tpyno- Komnerenuun OK,
TemaTHKa NPAKTHYECKUX 3AHATHH €MKOCTh
n/n HUANLTUHEBI MK, IICK
(uac.)
1 3 Texuonorus nomydyeHHs pHCYHKA MHTErpanbHbIX 6 K-8, TTK-10, TICK-2
MUKPOCXEeM
2. 3 Texnonorus usrorosnenus GoromabioHOB 2 I1K-8, TTK-10, TICK-2
3 5 Pacyer pexumoB HamblIeHUs IUIEHOK METOIOM Tep- 4 [1K-8, TIK-10, [ICK-2
MUYECKOr0 UCIIAPEHNS B BAKYyyMeE
4 6 PacyeT pexHMOB HanblIEHHs TIEHOK METOIOM HOH- 4 [TK.8, TIK-10, [ICK-2
HO-TJTa3MEHHOI'0 PaCTblIeHUs B BAKYYMe
s 7 PacyeT TeXHOJIOrMYecKo# MOrpelIHOCTH M3rOTOBJIE- 5 TTK.8, TIK-10, TICK-2
Hus 3nemeHToB UMC
6. 8.9 PaspaboTka TeXHONOrHYECKOTO MapIIpyTa M3rOTOB- 5 [TK.8, TIK-10, TICK-2
JICHUS! TOHKOIUIEHOUHbIX UMC
9. CAMOCTOSTEJBHASA PABOTA
. Tpyno-
Ne Ne paspena TemaTuka camocTosITeIbHOl padoThI Komnerenunu | KoHTposb BbinosiHe-
€MKOCThb
/N | AUCUMILIMHBI (Oemanuzauus) — OK, IIK, TICK HUA pabdoThI
1. 1-9 ITpopaboTka IEKLUHMOHHOTO MaTepuana 4 HK}?&EEJO’ Onpoc Ha nexuusx
) 3.5.9 IIpopaboTka JeKUHOHHOro MaTrepuana npu 4 I1K-8, I1K-10, OT4eTsl MO MpaKkTHye-
) i TMOJIrOTOBKE K NPAKTUYECKUM 3aHATUAM ICK-2 CKUM pabotam
3 1-9 ITpopaboTka JTeKLHOHHOrO MaTepHana npu 4 K-8, TIK-10, Pe3ynbTarsl KOHTPOIIE-
) NMOArOTOBKE K KOHTPOJIbHBIM paboTam TCK-2 HBIX paboT
K-8, TK-10, Oruets! o na6opa-
4. 3,5-8 IToaroToska k 1a60paTOpHBIM paboTam 12 MCK-2 N —————
s 1-9 Brinosinenue ¥ 3aluTa WHAVBUAYABHBIX 14 [1K-8, I1K-10, 3aluTa UHAUBUIYalb-
’ 3aganuii U3-1, 3-2 TCK-2 HBIX 3aJaHui
6. 1-9 IlogroToBka u caaua 3x3aMeHa 36 l'lKi?éES-lO, O1ieHKa 3a 53K3aMeH

TemaTnka HHIUBUAYAIBLHBIX 3aXAHMIN:

Tema uHaMBUAYalbHOTO 3amanHust Ne 1:
TexHono2us opmMuposanus. moHKONNEHOUHbBIX NOKPBLMUTL

BapuanTsl npuBeneHs! B yue6HO-METOIMUECKOM MOCOBHH (n.12.3.2).

Tema uHOMBUIYATLHOTO 3a0aHKsg Ne 2:

Texnonozus useomoenenus gpaemenma nienounoii UMC. Pacuem PENHCUMO8 NONYHEHUSL NIICHOK.
BapuanTsl ipuseneHs! B yue6HO-MeTOANYECKOM TIOCO6MH (1. 12.3.2).

Tema KOHTpPOJNBLHOU padoTel Ne 1: Texwonozus numozgpagpuueckux u niasmennsix npoyeccos (Paznens 2-4 paboueii

NporpaMMsl). BapuaHTel KOHTPOJILHOM paGoThl IPUBENEHBI B ebHO-MeToaMuECKOM nocobuu (1.12.3.2).
porp p p p p yd

Tema koHTpOMbHOM paGoTsl Ne 2: Texwonozus (opmuposarus moHKonieHouHvix nokpermuti (Pasnenst 5-9 paboueti

Mporpammsl). BapuaHTel KOHTPOJIBHOMN pabOTh IPUBEIEHBI B y4ebHO-MeToanuecKkoM nocobuu (11.12.3.2).

Y‘IGGHO—METOHH‘{CCKOC nocobue COIEPKAT BapUAHTHI 3adaHUN 1 KOHTPOJIbHBIX pa60T W UHIUBHUOYAJIbHBIX 3a4a-

HHH. JI71sl CaMOCTOSITENBHOTO M3YHEHUs PEKOMEHIYETCsl CITUCOK JTUTEPATYPbI 1 TIPUBOAATCS CMIPABOUHbBIE MATEPUAIBI.

HO)

10. IPUMEPHASI TEMATUKA KYPCOBBIX [IPOEKTOB (PABOT) (ue mpemycmoTpe-
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11. PEUTHHI OBASI CHCTEMA AJIS1 OIEHKH YCIIEBAEMOCTMU CTYJEHTOB
Tabauua 11.1. baaabpHbIe OLIEHKH /IS 3JIEMEHTOB KOHTPOJIS

aNbHBIX 3aaHUM

MaxkcumasbHbIii . MaxkcumanbHbIi
MakcuMaJbHbIH
DneMeHTbI 6a1 Ha 1-y10 KT 0ann 3a nepuoa Me- | Beero 3a
. 0aJ171 32 nepuox Me-
y4eOHOH NesiTeJIbHOCTH ¢ HaYaJjia cemecT- xay 2KT u Ha ko- cemecTp
#xay 1KT u 2KT
pa Hell ceMecTpa
Brinonnenue u 3amuta MHAMBKIY-
HTa HRAMBRRY 5 5 5 15

KoHTponbHbIe paboTsl 10 10 20

3ammuTa 1a60paTOpHLIX PadboT 7 7 14
OTueThl 0 NPaKTUUECKUM 3aHATHAM 5 5 5 15
KOMNOHEHT CBOEBPEMEHHOCTH 2 2 2 6
WTtoro makcumMyM 3a nepuon: 22 19 29 70
Caaya sk3aMeHa (MaKCUMYM) 30
Hapacraroumum utorom 22 41 70 100
Tabmuua 11.2. Ilepecuer 6a/110B B OEHKH 32 KOHTPOJIbHbIE TOYKH
bannel Ha JaTy KOHTPOJIBLHO TOYKH Ounenka

2 90 % oT MakcuMallbHOM CyMMBI 6a/1oB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMalbHOMN cymMmbl 6anos Ha aaty KT 4

Ot 60% 10 69% 0T MakcHUMalbHO# CymMMBbl 6anios Ha aaty KT 3

< 60 % oT MakcumanbHol cymmbl Gasios Ha aaty KT 2

Ta6uuua 11.3. Ilepecyer cyMMbI 621108 B TPATHIHOHHYIO H MEKTYHAPOXHYIO OIIEHKY

Ouenka (FOC) Hrorosasi cymma 63J1J]?B, YYHUTBIBAET YCIECIHO Ouenka (ECTS)
CIAHHbIH 3K3aMeH
5 (omn4HO) (3aUTEHO) 90 — 100 A (oTnuyHO)
85-89 B (o4enb xoporio)
% (xopom) 75 — 84 C (xopoi1i0)
(3auteHo) 20_74
= D (ynoBI€TBOPUTEBHO)
3 (YOOBJIETBOPUTENBLHO) 65 —69
(3auTeHo) 60 — 64 E (nocpencteeHHo)
2
2 (HeyROBIETBODHTEN:HO), Husxe 60 6annos F (HeynoBieTBOpHUTENLHO)
(He 3auTeHo)

2
3
4
5
6
7
8
9

10
11
12

13
14
15
16
17
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Bomnpoce! 15151 MOAroTOBKH K 3K3aMeHy:

Texnonornueckue cpenpl. ba3oBbie onepamy OYUCTKU KUAKUX W razoo0pasHelx cpefl. OulCTKa MOBEPXHOCTH Ma-
CTHH.

Jlurorpapuueckue npoueccel. Paspernatolwas cnoco6HOCTs TUTOrpaduu.

Du3nKo-XMMUYECKKE OCHOBBI Ipoliecca (oTonuTorpadun. Matepuanbi pOTOPE3UCTOB 1 UX CBOMCTRA.

CrocoObl 3KCNIOHMPOBaHNS: KOHTaKTHAs doTonuTorpadus, GoTtonutorpadus ¢ 3asopom, npoekuroHHas OJI.
Texnonorus usrotosnenus dorowadnonos (PIL). [MorpemHocTn usrotosnenus MIII.

Onruyeckue 3¢ dexts! npu dhotonutorpaduu.

MeTozsl 1 TexHONOTUs HOPMUPOBAHKSI PUCYHKA MHTETPabHBIX CXEM.

Du3nKa TEPMUYECKOTO MCIApEeHHs B Bakyyme. [ToyueHue IIeHOK METOIOM TEPMUUECKOTO HCTIApEHUSI.
Tepmuueckoe ucnapenue B Bakyyme. CKopoCTb koHeHcauuu. [lapaMeTpbl, ONpeaensioLue CKOPOCTb KOH/IEHCALIHH.
MexaHH3M HCTIapeHUs COeNMHEHUH 1 CruaBoB. Cnoco6hl HCMapeHHs.

Dusrka HOHHOTO pacmbLIenyst. CKOpOCTh pacmblieHus. CKOPOCTb OCAKAEHHS MIIEHOK.

Mognens noHHOTO pacmbuieHus. KospuimeHT pacbuieHus. 3aBUCMMOCTD K03 GULMEHTa PACTILIEHNS OT pa3yiiy-
HBIX NTaPaMEeTPOB.

[lonyuenne nneHOK HOHHO-TLIA3MEHHBIM PACTIbLICHHEM.

TexHonorus niasMeHHbIX NpoLeccoB. B3anmoneicTaye SHEPreTHYECKNUX MOHOB C MarepuajiaMu.
TexHonornyeckuit NpoLECe U3TOTOBICHNS PE3UCTUBHON MATPHLIbI.

Texnonorudeckuii npouecc U3rotosneHust RC-cxeMsi.

Texnonorus cOOPOUHBIX MPOLECCOB.




12. VYYHEBHO-METOJUYECKOE 1 UTHO®OPMAIIUOHHOE OBECHEYEHHUE JHUC-
OAITIJINHBI

12.1 OcHoBHas JaTEpaTYypa
12.1.1. TexHOMOrKsl TOHKOIJIEHOUHBIX MUKpOCXeM : yueGHoe nocoGue / T. U. Nanununa ; denepanbHoe
areHTCTBO MO 00pasoBaHuio, TOMCKHI rocynapcTBEHHbIH YHUBEPCHTET CUCTEM YIPABICHHS M PAdHOIEKTPO-
nuky, Kadenpa pusuueckoit snexrponuku. - Tomck : TYCVYP, 2012. - 151 c. - [31eKTpoHHBIi pecypc] .- aapec:
http://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231

12.1.2. Nanunnna T.W., Karameit B.A., Anuenko E.B. Texnonorus kpeMHUEBO HaHOJJIEKTPOHUKH:
YueGHoe nocobue. — Tomck: B-Cnekrp, 2011. — 263 c. - [31eKTpoHHBIi pecypc] .- aapec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231

12.2 TonoHHTEbHAS TATEPATYPA
12.2.1. Nanununa T.HM., Yncroenosa U.A.O6opynoBaHue As CO3AaHUS M UCCIENOBAHMS CBONCTB OODBEK-
TOB HaHO3JIEKTPOHUKH : YuebHoe nocobue / Tomckul rocyapcTBEHHbIH YHHBEPCHTET CUCTEM YIIPaBIICHUS U
pannosekTpoHukH. — Tomcek : 2010. — 100 c. : ui. - [aneKkTpoHHBI# pecypc] .- aapec:
http://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231
12.2.2. TIpoueccbl MUKpO- ¥ HAHOTEXHOJIOTWH : y4ebHOe nocobue as By30B / T. Y. Jlanununa [u mp.] ;
DenepalbHOE areHTCTBO M0 06pasoBaHuio, TOMCKUI TOCYNaPCTBEHHBDIM YHUBEPCUTET CHCTEM YNpABJIEHUS U
panuosnexTponuku. - Tomck: TYCVYP, 2005. - 316 c. : un., tabn. - Bubnuorp.: c. 310-313. - ISBN 5-86889-
244-5 (103 3k3.)

12.2.3. TexHONOrHsl, KOHCTPYKIMM M METOMbI MOJEJIMPOBAHUS KPEMHUEBBIX MHTErPabHBIX MHKpPOCXEeM
[Texet] : yuebHoe mocobue ams By3os: B 2 u. / pea. }0. A. Yannsirun. - M. : BUHOM. JlabopaTopus 3Hanui,
2010 - . - (OnekrpoHuka). - ISBN 978-5-94774-583-2. U. 1: TexHuonoruyeckue MpOLECChl U3TOTOBJIECHUS
KPEMHHUEBBIX MHTErPAJIbHBIX CXeM U UX Mozenvposanue / M. A. Koposes, T. HO. Kpynkuna, M. A. Pepenesa. -
M. : BUHOM. Jla6opatopus 3uanuii, 2010. - 397 c. : un. - ). - Bubauorp.: ¢. 397. - ISBN 978-5-94774-336-4 -
(10 5x3)

12.2.4. Mukposnektponuka: OUHYECKUE U TEXHONOTMYECKHE OCHOBbI, HAJEKHOCTb: YueGHOe mocobue
ans Bysos / . E. Edumos, U. 5. Koswips, F0. U. Top6yHoB. - 2-¢ u3a., nepepab. u 1om. - M.: Buicimas LIKOJa,
1986. - 464 c. (52 3K3.)

12.2.5. Texnonoruns Mukpocxem : YuebHoe nocobue as By3os / O. JI. [Tapdenos. - M. : Bricuas 1IKOJIa,
1986. - 318[2] c. (i1 3x3.)

12.2.6. TexHonorus MUKpO2JeKTPOHHEIX ycTpoiicts: Cnipasounuk / 3. FO. 'otpa. - M.: Panuo u CBS3b,
1991. - 528 c. - ISBN 5-256-00699-1. (46 3k3.)

12.2.77. TOHKONJIEHOYHbIE MUKPOCXEMbI il MPMOOPOCTPOEHHUS U BbIYMCIMTENLHON TexHUKH : / B. .
I'nmnenscon, FO. A. Paguonos. - M. : Mamunoctpoenue, 1976. - 328 c. (42 5k3.)

12.3 Y4eGHo-MeToAHYECKHE IOCOOHS H NPOrPAMMHOe obecHedeHne

12.3.1. TeXHOMOTHs TOHKOMIEHOYHBIX MHKPOCXEM : yueOGHO-METONMUYecKoe Nocobue o ayJUTOPHBIM
NPaKTUIECKUM 3aHATUAM M CAMOCTOATENbHON paboTe M CTyAeHTOB crennainbHocTd 210104 "Mukposnexrpo-
HHKa 1 TBEpAOTENbHAs dnekTponuka” / T. . lanununa, M. A. Yucroenosa ; @enepanbHOe areHTCTBO M0 obpa-
30BaHMIO, TOMCKMI rocy1apCcTBeHHbIN YHHBEPCUTET CUCTEM YIIPABICHHUS U panvosnekTpoHukH. - Tomck : TY-
CVYP, 2007. - 73 ¢. (50 2x3.)

12.3.2. Hanununa T.H., UYncroemoa M.A.  TexXHOIOTHS TOHKOIIEHOUHBIX MHKpOCcXeM. YyeOHo-
METOIMYECKOE NOCOOKE MO ayAMTOPHBIM MPAKTHYECKUM 3aHSTHSM U CAMOCTOSTENBHOM paGoTe ais CTYJEHTOB
cnenuanbHocTH 210104 «MHUKPOSNIEKTPOHMKA M TBEPAOTENbHAS 3NEKTPOHHKA». TOMCK: TYCVYP, 2007 . —
[amexTpoHHBIH pecypc] .- aapec:

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

12.3.3. lanununa T.H., Caxapos }0.B. TexXHOMOrHsI TOHKOMIEHOUHBIX MHKpocxeM : Meronuueckue yka-
3aHHs MO BBIMOJIHEHHIO 1a60paTOpPHbIX padoT. — Tomek: TYCVYP, 2007. — 63 c. (30 5k3)

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI

Jnst peanuzaumu nporpamMMbl y4eGHOH AMCUMIIHHBI Tpebyercs ayJIUTOPUsl, OCHALLEHHAS MYJIbTUMEIH-
HbIM POEKTOPOM.

JlaGopaTopHble paGoTh POBOAATCS B ClELMATH3MPOBAHHON NabopaTopun Kadenpel Gpusnueckoh aiek-
TPOHHUKH, OCHAILIEHHOW BaKyyMHbIM T€XHOJIOTHYECKUM 060PYI0BAHUEM. ; ,
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1 Beenenue

@oHn oneHounsX cpencts (®OC) seusercs NPUIIOKEHHEM K paboued nporpamme

AUCUUIUTMES! (IPaKTHKA) ¥ MPEACTABISIET CO60H COBOKYIHOCTE KOHTPOJbHO-U3MEPUTENBHBIX

MaTepuaioB (TUIOBBIE 3aNa9d (3alaHus), KOHTDPOJILHbIE paboTEl, TECTEl M [p.) ¥ METOIOB HX

HCIIOJIB30BaHU,

IIpE€OHA3HAYEHHBIX I HU3MEPEHUA

YCTaHOBIEHHEIX PE3YIBTATOB O0yUEHHUS.

YPOBHSI IOCTHDKEHHS CTYIEHTOM

@OC mo mucnummuHe (TpaKTHKe) HCIOMB3YeTCS NPH IPOBEICHUHU TEKYIIErO0 KOHTPOJIS

YCIIEBAEMOCTH U HpOMC)KYTOIH-IOI‘;i arrecTaiuy CTyACHTOB.

IlepeyeHb 3aKpemEHHBIX 3a AWCLMIUIMHOK (IIPAKTHKOM) KOMIETeHIHit IIPUBEICH B

Ta6n1>i1fe 1.

Tabuuna 1 - IlepeyeHs 3aKpensieHHBIX 32 JUCHMILIAHON KOMIIeTeHmui

Kox

(I)OpMyJIHPOBKa KOMIICTCHIHH

drtansl GopMuUpOBAHES

KOMIIE€TCHUHH

IIK-8

TOTOBHOCTBIO MCIOJNB30BaTh 0a30BBIE
TEXHOJIOTHYECKHE
obopynoBaHue,
IIPOM3BOJICTBE
KOMIIOHEHTOB

IIPOLIECCHI U
IpHMEHSEMEIE B
MaTepuajoB U

HaHO- u
MHEKPOCHCTEMHON TEXHUKH

Jomxen 3HaTh GU3HKO-
TEXHOJIOTHYECKHUE OCHOBEI IIPOIIECCOB
IIPOM3BOZICTBA MAaTEPHAJIOB H
KOMIIOHEHTOB HaHO- ¥
MHKPOCHUCTEMHOM TEXHUKH,
0COOEHHOCTH MPOBEICHUS OTAEIBHLIX
TEXHOJIOTUYECKUX OTIEPAIIV.
JloiDKeH yMeTh paccuuTarh (GU3HKO-
TEXHOJIOTUYECKHUE PEXUMBI IJIs
IIOJIy9E€HUS aKTUBHBIX U TACCUBHBIX
3JIEMEHTOB BJIEKTPOHHOU
KOMIIOHEHTHOH 0a3bl ¢ TpeOyeMbIMU
KOHCTPYKTHBHBIMH U
BNIEKTPOPU3NIECKUMY ITapaMeTPaMHu.
JlomxeH BlazeTh HaBBIKaMH BbIOOpa 1
IPUMEHEHUS OCHOBHBIX
TEXHOJIOTUYECKUX ONepalui U
o0opynoBaHus It CO3MAHUS
3]IEMEHTOB 3NIEKTPOHHOH
KOMITOHEHTHO# 6a3bl ¢ yJeTOM HUX
0COOGEHHOCTEH M KOHKPETHBIX IIeJIei.

IIK-10

TOTOBHOCTBIO paborarhb Ha

TEXHOJIOTHYECKOM
UCIIONB3YEMOM B
MarepHuasoB u

HaHO- u

COBPEMEHHOM
000pyROBaHHH,
[IPOU3BOACTBE
KOMIIOHEHTOB
MHKPOCHCTEMHON TEXHUKH

JoinkxeH 3HaTh COBPEMEHHOE
TEXHOJIOTHYECKOe 000pyIOBaHHE,
HCIIOJIE3YEMOE B IIPOU3BOICTBE
MaTe€pHalIoB ¥ KOMIIOHEHTOB MUKDO- H
HaHOCHUCTEMHOM TEXHHKH.

JomxeH yMeTb BEIOUpaTh
TEXHOJIOTUYECKOE 000PyIOBaHHE I
KOHKPETHOI'O IIPUMEHEHHMS.

JlomxeH BIafeTs HaBbIKaMu padOTEI
Ha TEXHOJIOTHYECKOM 000pYyIOBaHHUH,
HCIIOJIB3YEMOM B IIPOM3BOJICTBE
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SNEKTPOHHOH KOMIIOHEHTHOM 023kl
IICK-2 TOTOBHOCTEIO K IpUMeHEeHUIO | JIOIDKEH 3HaTh COBPEMEHHEIE
COBpPEMEHHBIX TeXHoJorHyeckux | TEXHOJIOTHICCKUE IIPOLECCHI
NPOLECCOB ¥ TeXHONOTHdecKoro | OOOPYAOBAMHHE, HCTIOML3yeMbIe Ha
sTanax pa3paboTKé ¥ IPOW3BONICTBA
obopynoBaHMs Ha 3Tamax pa3paboTKH 5
. U3JIEJIMH MUKDPO- ¥ HAHOZJIEKTPOHUKH,
¥ TIPOM3BOJCTBA M3MNCTHMA MHKPO- H | . €IIOTEBHOM BMEKTPOHHKY 1
HaHOJIIEKTPOHUKH, TBEPHOTENBHOH | \pxpocrcTEMHOMN TEXHUKH.
SIECKTPOHMKH M  MHKPOCHCTEMHOM | J[oiokeH yMeTh 000CHOBATh BBIOOD
TEXHUKH TEXHOJIOTHYECKUX IIPOIIECCOB U
METOAOB IJISL JOCTHIXECHUS
IIOCTaBJICHHON TEXHOJIOTUYECKON
e,
JloJDKeH BIaeTh METOJaMHU IUIs
PElIEHHs TEXHOIOTUYECKUX 3a0a4
MHUKPO-, HAHOJIEKTPOHUKH U
MHKPOCHCTEMHOH TEXHUKH.
2 Peanmsamus KoMIeTeHIHix
1 Komnerennus ITK-8

IIK-8: roTOBHOCTLIO HCHONB30BATH (a30BbIe TEXHOJOTHYECKHE NPOLECCHl K
06opynoBaHHMe, NpPHMEHTEMbIE B IPOM3BOICTBE MATEPHAJIOB, KOMIIOHEHTOB HAHO- H
MHKDPOCHCTEMHOM TEXHUKH

Jnst $OpMEpOBaHHS KOMIETEHIMH HEOOXOMUMO OCYIIECTBHTH DS 3TAlOB. DTAIEI
hopmHpOBaHHs KOMIETEHIMM, NPHMEHSEMBIC JUIL 3TOTO BHIBI 3AHATHA M HCIOIb3yeMble
CPENCTBa OLIEHUBAHMUA IIPEICTABICHEI B TAOIHIIE 2.

Tabauna 2— Sransbl GopMUPOBARHAS KOMIETEHIA H HCII0/Ib3yeMble CPECTBA OLEHHBAHMS

1. Cocras 3Hath Ymern Baapers
3naeT pusmko-
YMeeT paccunTars Brnaneer nasekamu
TEXHOJIOTMYECKHE
bu3Ko- BEIOOpa U
OCHOBEI IIPOIIECCOB
TEXHOJIOTMYECKUE [IpUMEHEHHS
HPAEARQACTES EXKUMBI IS OCHOBHBIX
HE
MaTCPHAIIOB I fIOJI eHI/JII AKTUBHBIX
S BH TEXHOJIOTHYECKUAX
KOMIIOHEHTOB H n;:::HBHLIx 0 UH =
Conepxanne MHMKDPO- U 5 016Iep ik
. JIEMEHTORB A
3TaoB HaHOCHCTEMHOMU SEKT o CLOPFIORARAA 2t
KTPOHHOM CO3IaHus €HTOB
TOXHHIH, KOMIICI)JHB THOM 0a3keI ¢ o BHfM *
HTHOM 6a3b1 €KTPOH
ocobeHHOCTH S SNEKTPOHHOK -
K HEHTH
o — K};Hci . OMIIOHEHTHOM 6a3n1
KTUBHBIMH
N S— aﬂeKTp(})f(b . B H C yT-IﬁeTOM ux }
HM3HYeC
——— o aNEg - YECKHUMH | ocoOeHHOCTEH U )
<@ TpaMHu
oreparuii p P KOHKPETHEIX Lielieit
o o Jle . ’
Bune: sansTuii TCLHH, * Ilpaxrmyeckue e JlaGoparopreie
e IIpakTumueckue 3aHSTHS, paboTsI;
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3aHATHUS, JlaboparopHsie IIpaxtHueckue
WunuBunyansHeie paboTsr; 3aHATHUSL
3aaHusg Camocrosrenmsras
pabota cryneHTOB
Brmonaenue
IPaKTHYECKHUX
Toc 381((;111/114
OpMJIEHHE
KonTtponsure P Brmonuenne
60TEL- OTYETHOCTH H
paboTer, SRp nabopaTopHEIX
3amura aboT u 3ammTa
Hcnosb3yembre HEZIHBH ATBHOL 1ab0opaTopHBIX I;qu a .
TOB
cpeacTsa o 3a;[aH§;}II ) pabor; 3
ura
LIEHUBAHHUS ’ Odopmienne u a
f Brmonnenue oo IPaKTHYECKHUX
IIPaKTHYECKUX 3a/1aHuH,
N HHIUBUAYaJILHOIO
3aaHui : OKx3amen
3a/laHus,
Ox3amen
KonTpomsurie
paboTsr

OOmue XapaKTepUCTHKY IIOKa3aTeel u

STanax IpuBENeHEI B Tabmuue 3.

KPpHTEPHER OLICHHUBAHUS KOMIIETEHIIMHU Ha BCEX

Tabnuna 3 — O6mue XapaKTepHCTHKH NoKa3aTeneii u KpHMTEpHER OLEHHBAHMS
KOMIIETEeHUHH 10 3TanaM

Iloxazarenu u

IPUHITAIIEL,

—— 3Harth VYmern Baagers
Ob6nanaer
axn Ob6nanaet nuama-
(haxTUIECKUMU U
30HOM IIPaKTHYECKHX KonTpomupyer
TEOPETUIECKUMMU .
OT1nugaHo (BHICOKHIH 3HAHUSMH B YMPHER, TPROFEMED paboTy, mpoBozuT
. IULS Pa3sBHTHUS TBOD- OIIEHKY,
YPOBEHB) Ipenenax u3yyaeMoi o
YECKUX PEIICHHI, COBEPIIEHCTBYET
obnactu ¢ .
abcTparupoBaHust IefcTBus paboTEl
IIOHUMaHMEM TPaHuUI] -
pobiem
IPAMEHUMOCTH
Obnanaer Beper
JIAAna30HOM OTBETCTBEHHOCTE 34
3HaeT QakThl,
[IPaKTHYECKHAX 3aBEpIICHUE 33/1a4 B

omo (0a30BBLIN €HHH, TpeOyeMbIX HMCCIIeIOBaHUU
A0 ( IIpOIeCcCEl, ObImme ™ > TPEvY ’
YPOBEHb) IS peIneHus IpucrnocabiauBaeT
IIOHATHUSA B IIpeenax
o e OIIpeNeNeHHEIX CBOE IIOBEJEHUE K
eMoit
e npobneM B obiactu 00CTOSATENBECTBAM B
HCCIIEI0BaHHUS pelesun npobiem
Wmazast Paboraer npu
0
yﬂOB"IeTBOPHTe;H bH Ob6nanaeT 6a30BEIMHU OCHOBHEIMHU
(moporoBmIi TIPSIMOM
OOIIMMH 3HAHUSIMHU YMEHHUSIMH,
YPOBeHb) HaOIIONeHUH
TpeOyeMBIMHE IS
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BBEIIIOJIHCHHA
IIPOCTEHIX 3ama4d

(DopMmepomca oKasarejaeir u KpUTEPHUECB OLCHHBAHHIA JAaHHOM KOMIETEHIIUU

IpruBeicHa B Tabnuie 4.

Tabuuna 4 — IloxaszaTenn 1 KpATEpHH OLEHABAHHAS KOMIETEHIHA HA 3TAAax

IToxaszaresu u

3HaTh Ymethb Bnapers
KPHATEPHH
3Haem QuU3UKo- ymeem OoyeHumbo cnocobex
TNEXHONLOZUYECK GnUsHUE CaMOCMOosmensH
ue OCHO8bL MEXHON02UYeCKUX 0 8vlbpamy u
npoyeccog Dedcumos Ha npuMeHumy
npou3eo0cmea 8bIXOOHbLE MEXHON02UYEeCKU
Mamepuanos u napamvempoi e onepayuu O
KOMNOHEHMO8 3N1EKMPOHHO20 co30aHUA
MUKDO- U uzoenus; NEMEHMO8
HAHOCUCMEMHO ymeem NEeKMPOHHOI
Ul MexHUKY, paccuumame KOMNOHEHMHOU
3Haem pusuxo- ba3zvl ¢ yuemom
coepemenHble MEXHON0ZUYEeCKUE ux
OTmaano (BhICOKMIA MexHono2uy pesicumpl Ona ocobernocmeti u
YPOBEHb) CO30aHUA nony4eHus KOHKDEemMHbLX
SNEeKMPOHHOU AKMUBHBLX U yeneu,
KOMNOHEHMHOT NACCUBHbBIX énadeem
baszvl; 3/1EMEHMOB HABbIKAMU
3Haem 9N1eKMPOHHOT pabomel Ha
ocobernocmu KOMNOHEHMHOU 0bopyoosanuu,
npoegedenus basvi ¢ UCNONL3YEMOM 8
omoenvHbIX mpebyemvimu npouszeoocmee
MEXHON02UYeCK KOHCMPYKMUGHbLM INEMEHMOB
ux onepayuii uu SNEKMPOHHOU
anexmpogususeck KOMNOHEHMHOU
umu 6agbz
napamempamu
3Haem Qusuko- ymeem énadeem
MexXHoN02UYecK paccuumamyp HABbIKAMU
ue 0CHO8bL @uzuxo- svibopa u
npoyeccog mexHOoNno2u4ecKue NpUMeHeHUs.
npou3e00cmea pesrcumel 015 OCHOBHbIX
Xopomo (0a3oBbIii mamepuanog u nonyyYyeHus MexXHON02U4ecKu
YPOBEHb) KOMNOHEHmMO8 QKMUBHBIX U X onepayuil Ons
MUKPO- U NACCUBHbBLX co30aHUs
HAHOCUCMEMHO SNeMEHMO8 NeMEHMO8
U mexHuxuy, SN1eKMPOHHOU SNEeKMPOHHOLL
3Haem Oazoevie KOMNOHEHMHOU KOMNOHEHMHOU
MexHonozuu basvi ¢ basvl ¢ yuemom
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co30anus mpebyemvimu ux
SNeKMPOHHOTL KOHCIMPYKMUBHbIM ocobennocmeti u
KOMNOHEHMHOT Uu KOHKDemHblLx
bazvi; anexmpoguszuveck yenet;
® 3Haem umu ® glaoeem
ocobennocmu napavempamu HABLIKAMU
npoeedenus pabomul Ha
OMOenbHbIX obopyoosanuu,
mexrHono2uueck UCNONIb3yeMOM 8
ux onepayuii npousgoocmee
mamepuanos u
KOMNOHEHMO8
MUKDO- U
4 HaHOCUCMEMHOU
MeXHUKY
® umeem ® npumensem e cnocoben
npeocmasnenu MemoOvl pacuema gvlbpame
e 0 gusuxo- @u3zuxo- MeXHONO2UYeCKU
MEeXHON02Uu"ecK MmexHono02uYecKue e onepayuu ons
Ux OCHO8aX Desicumos 0ns C030aHUs
npoyeccos CO30aHUA U30en Uil SeMEHMO8
npou3800cmesaq SNeKMPOHHOU 9N1eKMPOHHOU
Mamepuanos u KOMNOHEHMHOU KOMNOHEHMHO1
KOMNOHEHMO8 basvl 6as3vi;
MUKpPO- U ® graoeem
YnoBJIeTBOPHATENHLHO
o HAHOCUCMEMHO Ha8vIKaAMU
(moporoBpIii ypoBeHD) - ;
U MEeXHUKU, pabomul Ha
®  O3HaKoMIeH C obopyoosanuuy,
OCHOGHBLIMU UCNONL3YeMOM 8
MEXHON02UYeCK npouzgeoocmee
UmMu SJIEMEHMO08
npoyeccamu 3/1eKMPOHHOU
co30anus KOMNOHEHMHOU
3NeKMPOHHOU basvi
KOMNOHEHMHOU
6a3vl

2 Komnerennus ITK-10
ITK-10: roroBHOCTBIO pab0TATH HA COBPEMEHHOM TEXHOJIOTHYECKOM 060pyIoBaHuH,
HCII0JIL3YeMOM B NPOM3BOACTBE MATEPHAJIOB M KOMIIOHEHTOB HAHO- H MHUKPOCHCTEMHOMH

TCXHHKH

HOns dopMupoBaHusS KOMIETEHUMH HEOOXOOMMO OCYIIECTBHUTH ps 3TaloB. OTallbl

(I)OpMI/IPOBaHI/ISI KOMIIETECHITUHN, NIPUMEHSIEMBIE IJId 3TOI'O BHIOBI 3aHATUN U HUCIIOJIB3yEMEBIC

CpencTBa OLIEHUBaHUS IIPEACTABIICHEI B Ta6JII/IIle 5e
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Tabaua S— Irane! GopMupoBaHU KOMIIETEHIIUH U HCIOJIb3yeMbIe CPeICTBAa ONEeHHBAHUS

2. Cocras 3HaTh YMmethb Bnapers
3HaeT COBPEMEHHOE
TEXHOJIOTHIECKOE
6XH ° Bnaneer naBrikaMu
obopynoBaHue
chgﬁez eMOG’B YMmeeT BEIOUpPATH paboTs! Ha
- ixc - TEXHOJIOTHYECKOE TEXHOJOTHYECKOM
IIPOU3BOICTBE
Copep:xanue MI;TC HATOB 7 obopynoBaHue s obopynoBaHuy,
3TAaIOB P KOHKPETHOI'O HCTIONIb3YEMOM B
KOMIIOHEHTOB
IIPUMEHECHUS. MPOU3BOICTBE
MHKpPO- H .
sl 4 3JIEKTPOHHOMH
CHUCTEMH .
HAHOCHCTCMHO KOMITOHEHTHOH 0a3sl
TEXHUKH.
o Jlexmwm;
e [IpakTHueckue e [Ilpaktuueckue
e JlabGoparopHusie
3QHATHUS, 3aHSATHS,
. paboTEL
Buner 3ansaTuit e MunusunyansEele | ¢ JlaGoparopHbIe
e JIpaxTuueckue
3aaHus paboTsl
3aHATHUS

e CamocTrosTensHast
paboTa CTyNeHTOB

Hcnonb3yembie
cpexcTBa
OIleHMBAHMS

e TecT;

o KOHTpONBLHEIE
paboTsr;

e 3ammTa
UHIVBHAYATLHOT
0 3aJaHus;

e Brmonnenue
IIPaKTHIECKUX
3aJTaHuM

e DK3aMeH

e Brmonnenue
IIPaKTHYECKAX
3a1aHui

e  Odopmienue
OTYETHOCTH U
3ammTa
1ab0paTOpHEIX
pabor;

e Odopmnenne u
3ammTa

HHIWBUAYAJIEHOI'O

3a/laHus;
e KoHTponbHEBIE
paboTer

e Brmonzenue
1abopaTopHEIX
paboT u 3amuTa
OTYETOB

e 3amuTa
IIPaKTUYECKHX
3a/IaHuH,

e DK3aMeH

061'111/16 XapaKTCpUCTHUKHU IIOKa3areled u KPUTCPHUEB OLICHUBAHNSI KOMIIETECHIIMM Ha BCeX

JTanax IpUBENCeHEI B TabiuIe 6.

Tabmana 6 — OGmue XapaKTePHCTHKHA mOKa3aTeael 0 KpPHUTEPHEB OLEHUBAHUS
KOMIETEeHINH 110 3Tanam

IToxazarenu u
——— 3HaTL Ymers Baaners
Ob6nanmaer Obnanaer nuarna- KonTpomipyer
OrmgHo (BHICOKHHT baxTHYeCKUME U 30HOM NIPaKTHYECKUX paboTy, IpOBOAUT
YPOBEHB) TEOPETHIECKAMHU YMEHHUM, TpeOyeMbIX OIICHKY,
3HAHUSIMHM B UL Pa3BHUTHS TBOP- COBEPIICHCTBYET
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Npenenax u3yqaemoit

YECKUX PEINECHUH,

JIEHCTBUS paboTs

Xopomo (6a30BwrIi

obmacru ¢ abcTparuposanms
IIOHMMaHMEM IPaHuUI] npobiem
IPHMEHUMOCTH
O6nanaer Beper
T JHaIa30HOM OTBETCTBEHHOCTS 3a
TIPaKTUIECKAX 3aBEpIICHUE 33139 B

IIPHHIIHIIL,

YMEHHH, TpeOyeMBIX

ypones) IpomeccsL, o6mHe KCCIIENOBAHMH,
IS pe
TIOHSTHS B Ipefienax JJIs peleHus IIPHUCIIOCabIUBaET
" oInpenert
e e — pPeneNeHHbIX CBO€ IIOBEJIEHHUE K
po6iieM B 061acTH obcTosTeNnECTBAM B
HCCIIENOBaHUs peleHuy npobiem
4 Ob6nanaer
OCHOBHE
YoornersopurearHo HBIMH Paboraer nipu
F——— Ob6nanaer 6GazoBbIMU YMEHHUSIMH,
O0IMMH 3HAHUAMHI TpeOyeMbIMHU 11 [IpAMOM
YPOBEHbB) HaOIIOneHuH
BBIIOJTHEHHUS
IIPOCTBIX 3a1a4
DopmMynEpoBKa OKasaTeNedl W KPHTEPHEB ONECHHMBAHUS JNaHHOM KOMIIETEHIIUU

IIpUBEJIeHa B TabmuIe 7.

Tabiana 7 - IloxasaTeau ¥ KPUTEPHH ONEHHBAHNS KOMIETEHIMH HA HTANaxX

Iloxa3zarenu u
3HaTh Ymers Bnaaners
KpHTepHUH

® 3Haem e obnadaem ® gradeem
NPUHYUNDBL 0Uana3oHom NpaKmuyecKumu
nocmpoeHus NpaKmuyecxux HQBbIKAMU
mexHonozu4ecK YMEHUU, pabomyl Ha
020 mpebyemobix Ons obopyoosanuy,
obopyoosanus CPaBHeHUs U UCNONb3YeMOM 8
01151 OCHOBHBIX evib0pa npou3goocmee
npoyeccos MEexXHON02UYECKO20 IEeMEHMOB
MexXHoN02UY obopydoeanus 9NEeKMPOHHOU
S1eKMPOHHOU KOMNOHEHMHOU

OTingso (BBICOKHIA KOMNOHEHMHOU basvl
YPOBEHb) ba3svi; e cnocoben

e 3naem camocmosmensh
co8pemenHoe 0 pabomamu Ha
MexHOoN02u4ecK MEXHON02U4eCKO
oe M 0bopydosanuu
obopyoosarue,
UCNONb3yemoe 8
npousgoocmee
Mamepuanos u
KOMVNOHEHMO8
MUKDO- U
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HAHOCUCMEMHO

Ul mexXHUuKU
3Haem ymeem gvibupams | ®  @nadeem
cospemeHHoe MexXHON02UYecKoe NPAKMUYECKUMU
MEXHON02UYEeCK obopyooeanue Ons HagvlKamu
oe KOHKDEmHO20 pabomul Ha
obopyoosanue, NpuUMeHeHUs obopyoosaruu,
ucnonv3yemoe 6 UCNONL3YEMOM 8
npou3goocmee npou3800cmee
Mamepuanos u mMamepuanog u
KOMNOHEHMO8 KOMMNOHEHMO8
Xopomo (6a30BbIii MUKDO- U MUKDO- U
YPOBEHb) HAHOCUCTMEMHO HAHOCUCMEMHO
U mexXHUuKu mexHuxu
® cnocobeu
BLINONHAMY
pabomul Ha
MEXHON02UYeCKO
M obopyoosanuu
noo
DPYyKo800Ccmeom
onepamopa
umeem ymeem pewamyp °  Mmoorcem
npeocmaenerue npocmule 3a0a4u pabomams na
0 no ge160py MEXHON02UYECKO
MEXHON02UYeCcK MEXHON02UYeCKO20 M 0bopydosanuu
om obopydosanus Ons npu npAmMom
obopydosanuu, KOHKDEMHO020 yiacmuuy
YnoBiieTBOpATENLHO UCNONL3YEMOM 8 npuMeHeHus onepamopa
(xoporoBrIii yposens) npousgoocmee
Mamepuanos u
KOMNOHEHMO8
MUKDO- U
HAHOCUCMEMHO
1l MexXHUKU

~

3 Komnerenmusa IICK-2

IICK-2: roToBHOCTBIO K HpHMeHeHHIO COBPEMEHHBIX TEXHOJOIHYECKHX NPOIECCOB

H TEXHOJOrHYeCKOro oﬁopyz(msamm Ha j3Tamnax paspaﬁoncn H NOPOH3BOLACTBA H3JeJIHH

MHKPO- " HaHOJ3JI€KTPOHHKH,

TBEPXOTEJIbLHOM JIEKTPOHHKH H MHUKPOCHCTEMHOM TEXHUKH

,HJ'ISI (I)OpMHpOBaHI/Iﬂ KOMIICTEHITH HGO6XOI[I/IMO OCYIIECTBUTH PSAX 3STarloB. OTaIlbl

(hopMHUpOBaHHS KOMIETEHIHH, IIPAMEHACMEIC JUIA 3TOrO BHABI 3aHATHH M HCIIONB3yeMbIe

CPEACTBA OLICHUBAHU I IIPEACTaBJICHEI B Ta6HHHe 8.
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Tabmnna 8 — Sransr popmupopanus KOMIETEHUHH H HCIO/Ib3yeMbIe CpeIcTBa

OLCHNBAHHSA
3. Cocras 3HaTh Ymers Baaners
Homxen 3uaTh Homxen ymers Homxen Bnaners
COBpEMEHHEIE 060CcHOBaTh BEIGOD METOAAMH MJI
TEXHOJIOTHYECKHE TEXHOJIOTHYECKHX PEIIeHus
IIPOLIECCHI K IIPOLIECCOB ¥ METOOB | TEXHOJOTHYECKUX
obopynosanue, JUISL TOCTHIXKEHHS 3a71a4 MUKpO-,
HCIIONb3yeMEIE Ha IIOCTaBJICHHOM HaHOJJIEKTPOHUKH U
Conepxanne dTanax pa3paboTKu U | TEXHOIOTHYECKOM MMKPOCHCTEMHOR
3TAaIoB IIPOM3BOMICTBA IeJH. TEXHUKH.
U3IEIUH MUKPO- U
4 HAHO3JIEKTPOHMKH,
' TBEPHOTENLHOR
SJIEKTPOHUKH K
MHKPOCHCTEMHOH
TEXHUKH.
e Jlaboparopubie
paboTEr;
o Jlexmuu; e Brmonneunue
e JlaboparopHEie
e [lpaxtugeckue HHIMBHYaJIbHOTO A6OTEL
Bupp1 3aaTaii 3aHATHUS, 3aaHus; P ’
e IlpaxTuyeckue
e Mumusunyancueie | ® IlpakTudeckue
3aHATUSA
3aIaHus 3aHSTHUS,
e CamocrosTensHas
paboTa CTyIeHTOB
e Odopmnernue
OTYETHOCTH U
e TecT; AU e 3ammra
1abopaTOpHBIX
e KonrtpomsHas PRb nagoparopﬁmx
Hcnoan3yemble paborta; e Odopmerne u 1333 oT
cpeacTBa e Brmonnernune AaTTTa ° aﬂil’gfi ]
OILleHUBAHUS f:;{g?m FHOMATTEAT E};}; ° Kia,o
° 9K3aM6}; Sanami; e Dx3ameH
e Koncoekr
CaMOCTOSTEIILHON
paboTel

O6IIIH6 XapaKTEpUCTHKHU oKazareien u KpUTEPHACB OLCHHUBAHUA KOMIIETECHIIMN Ha BCEX

sTanax NpHUBEIEHEBI B Tabmume 9.

Tabauua 9 — Oonue XapaKTepHCTHKH N0Ka3aTeell 1 KpUTepUeB OLCHNBAHUS
KOMIIETEeHIINH 110 3TAllaM

Iloxa3zarenn u
KPHUTEpUH

3Harh

YMmerh

Buapers
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O6namaer
baxTUYeCKuMH u

Obnagaer quamna-

IIPUHITHIIBL,

30HOM IIPaKTHYECCKHUX KorTpomupyer
. TEOPETHHECCKIMH yMEHuUH, TpeOyeMBIX paboTy, mpoBOAUT
Otnu4yso (BpICOKHIA SHAHIIMH B [ — e
YpOBEH®) HIPEAICTIax H3yaacMon 9EeCKUX PEIICHMUIA, COBEPIIEHCTBYET
donacra ¢ abcTparupoBaHus JefcTBUS paboTE!
IIOHUMAaHUEM TPaHMUIL mofEN
IPUMEHAMOCTH
Obnanaer Beper
Jana30HOoM OTBETCTBEHHOCTS 3a
S IIPAKTUIECKUX 3aBeplICHUE 3a1a4 B

IIPOCTHIX 33134

Xopomo (6a30BbIi eHUH, TpeOyeMBbIX HCCIIEIOBAHUY
P ( IIPOLIECCEI, OOIIIe ™ > IPEOY 6 ’
YPOBEHB) exenax JUTS pEICHUSI IIpucrnocabiiuBaeT
SIB I
TOHATHA & T 611 OTIpENENIEHHBIX CBOE IIOBEICHUE K
aeMoit obmacTu
HsyHacMo mpobneM B obnacTu 00CTOATEBCTBAM B
HCCIIEIOBAHUS peleHny npobiem
O6nanmaet
OCHOBHEIMH
YaoBiieTBOpUTEIBLHO Paboraer npu
" Obnanaet 6a30BEIMHI YMEHUSIMH,
(moporoBwIit IIPSIMOM
OOIMUMY 3HAHUAMMU TpeOyeMBIMH IS
YPOBEHbB) HaOmroneHu!
BBIIOJTHEHHS

(DOpMYJ'IHpOBKa IoKazarejnest u KPUTEPUEB OLCHHBAHUA JaHHOM KOMIIETECHUMHU

npuBeneHa B Tabmuue 10.

Tabauna 10 — IToxasaTenn u KpUTEPHHA O eHUBAHHS KOMIETEHIIMH Ha 3Tanax

IToxasaTenmu u xpuTepun 3HaTh Ymetn Bnapers
® 3Haem °  yumeem ®  gradeem
coepemenHbvle obocrosamp memodamu
MEXHON0ZUYeCKUe 8b160p Dpewenus
npoyeccul u mexHonozuyec MEXHON02UYeCcK
obopydosanue, KUX npoyeccos ux 3a0a4
ucnonvsyemvle Ha U Memooo8 MUKpO-,
smanax ons HAHO31eKMPOHU
paspabomxu u oocmudicenus. KU u
Ormaso (BEICOKHH npousegc)cmea NOCMAaenerHO MUKPOCUCTHEMH
ypoBeHR) u30enuil Mukpo- u mexHonozuyec OU mexHuKY
Hauoaflekmponuku, Kou yenu ® gnaoeem
meepoomenvHotl obnadaem npaKmu4ecKum
ANEKMPOHUKU U ouanazoHom U HQBLIKAMU
MUKDPOCUCTNEMHOT NpaKmuyecKux pabomvi Ha
MeXHUKU YMmeHuil, obopydosanuu,
®  noHumaem mpebyembix UCNONb3YeMOM 6
obracmu 04 CpasHenus Npou3600cmee
KOHKDEemH020 u ev160pa SNleMeRmMOoe
npumMenenus mexnonozuuec SNEKMPOHHOT
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MEXHONI02UYECKO20 K020 KOMNOHEeHMHOT
0bopyoosarus obopyoosarus ba3zvl
cnocobex
camMocmosimens
HO pabomamp
Ha
MexXHON02UYeCK
oM
obopyoosanuu
® 3Haem ymeem enaoeem
MeXHON02UYecKye ev1bupamy nPpaKmuyecKum
npoyeccwol U mexHonozuyec U HABbIKAMU
obopyodosanue, Koe pabomul Ha
4 MexHon02u4ecKue obopyoosarue obopyodosaruu,
npoyeccol u ol UCNONL3YEMOM 8
obopyoosaHrue, KOHKDEmH020 npouseoocmee
UCnonv3yemvie Ha NpUMeHeHUs. S1eMEHMO8
amanax S/1eKMPOHHOU
Xopomo (6a3oBbIi paspabomku u KOMNOHEHMHOU
YPOBEHB) npouseoocmea bazvl;
u30enull MUKpo- u cnocoben
HQHO3NeKMPOHUKY, 8LINONHAMY
meepoomenvHol pabomyi Ha
SNLEeKMPOHUKYU U MEeXHON02UYeCK
MUKPOCUCMEMHOU om
MexXHUKU obopyoosanuu
noo
DYKOBOOCMBOM
onepamopa
® umeem ymeem Modicem
npedcmasnenue 06 pewamp pabomamu Ha
OCHOGHbIX npocmule MEXHONLO2UYECK
MEXHON02UYECKUX 3a0auu no om
npoyeccax u evibopy obopyoosanuu
060py008aHUU ON5 mexHonozuvec NpU NPAMOM
VI0B/IETBOPUTEIBHO co30anUs K020 yuacmuu
(moporoBblii ypoBeHb) NEeKMPOHHOU obopyooearus onepamopa
KOMNOHEHMHOU ons
6a3vl MUKpO- U KOHKDEMHO20
HAHO3JLeKMPOHUKY, NpuMeHeHus
a maxkoice
MUKPOCUCMEMHOU
MEeXHUKU

3 Tunopbie KOHTPOJBbHBIE 3aJaHUSA

HJ'ISI peaiu3aiyi BBRINCIICPEIHCIICHHBIX 3a1a4d O6y‘{CHH51 HUCIIONB3YIOTCA CIIEAYIOIIHE
MarepHalbl. TECTBI, KOHTPOJbHBIC paGOTBI, HHIUBHIOYAJIIBHBIC 3a0aHUus, IPAKTHYCCKHE 3a0aHus,

nabopaTopHble paboThl, IK3aMEH.
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Tunoskie KOHTPONBHBIE 3afaHHMS WM WHBIE MaTepHaNbl, HEOOXOIMMDIE IJIS OLEHKH
3HAHWH, YMEHMH, HABLIKOB K (WJIM) OIbITA [ESTEIBHOCTH, XAPAKTEPHU3YIOIMX ITAIlbI
(hopMEpOBaHYS KOMIIETEHLMA B IPOIECCE OCBOSHMS 0BPA30BATEILHOMN IIPOrPaMMBbIl, B COCTABE:

3.1 TecTnl e CIIEAYIOMAM Pa3geIam:

1) TIpousBoACTBEHHAS YHCTOTA, TUTHEHA 1 0e30I1aCHOCTE;

2) ©otosmTorpadus;

3) Texnonorus c60POYHBIX MPOLIECCOB.

3.2 KoHTponsHbie padoTsl:

Tema xonTponmbHO¥ pabotsl Ne 1: Texuomorus TATOrpaQUUecKux M NNasMeHHBIX

IIPOLIECCOB.

Tema xonTponbHONH paboter Ne 2: TexHomOTHs (GopMHpOBaHKS TOHKOILIEHOYHBIX
TIOKPBITUH.

3.3 Beino/inenyie J0OMaMIEAX HHAMBHAYAIbHBIX 32 AN

Tema mnmusmmyansHoro samanms No 1 - TexHOTOrHs (OPMUPOBAHUS TOHKOTIIEHOYHBIX

MOKPBITHH

Tema unmBunyansroro samanus Ne 2 - TeXHONOTHS H3FOTOBICHHS ¢parmenTa ruIeHOYHOMH
VIMC. Pacyer pexuMoB MomydeHus MIeHOK.
3.4 Tembl 1260paTOPHBLIX paboT:
1). Texmonmornueckuit mponecc GoTtonurorpadun
2). OcakaeHne PE3UCTHRHBIX U MIPOBOISIIIMX TIIIEHOK
3). VI3rOTOBNEHHE U HCCIEN0BAHME TOMKOTLICHOUHBIX KOHIIEHCATOPOB
4). VIsyuenue NOrperHOCTH H3rOTOBIEH S TORKOILIEHOUHDIX PE3UCTOPOB
3.5 Temb! HpakTHYECKHX 3aHATHIA:
1). Texnonorus nonyuenus pucynxa HMHTETPAIbHLIX MUKPOCXEM
2). TexHONOTHS U3TOTOBNERHS (OTOIABIOHOBR
3). Pac4er peskiMOB HamBITEHYS IIEHOK METOLOM TEPMUYECKOTO HUCTIAPEHHUS B Baf(yyme
4). Pac4er pesxuMOoB HAMBIIEHHS IIEHOK METOIOM HOHHO-TIJTA3MEHHOT0O PaCTIEUIEHHUS B BAKYYME
5). PacyeT TeXHONIOrnYECKOH IOrPeIIHOCTH H3rOTOBIEHHS anemenToB VIMC
6). PazpaboTka TEXHOTOrHYECKOTO MapumpyTa U3TOTOBIEHMS TOHKOIIEHOUHBIX IMC
3.7 TeMbl IIs CaMOCTOSTENbHOM padoThi
1). Texnonoruyeckue cpensi: ATINapatypa i 3JE€MEHTHI Ta30BBIX H JKHIKOCTHBIX CHCTEM.
BazoBbie onepaiuu O4nCTKY JKUAKUX 1 razoo0pasHbIX Cpep.
2). Be30omacHOCTb paboTHI B YHCTHIX TIOMEILICHHUSIX: TOKCUYHBIE, B3PEIBOOIIACHBIE U
NIOYKapOOIIaCHbIe CPENbl. Y THIIM3AIHS OTXOLOB.

3). Bakyym: mrybuna Bakyyma, cpemcTBa OTKauKd METOABI KOHTPOJIS.
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3.8 JKx3aMeHANHOHHbIE BONPOCHI:

TCXHOJIOI‘I/I’-IeCKI/IC CpEnEI. Bazosrie OII€palliyl OYHCTKH >XHUIKUX U ra3006pa3H51x cpen.

Ouncrtra IIOBEPXHOCTH IIJIACTHH.

Jlurorpadudeckue mpomecckr, Paspemaromas cnoco6u0CTS maTorpabuy.
DU3AKO-XUMHIECKHE OCHOBEI IPOLIECCa (oronmurorpaduu. Marepuais: doTopes3ucTos 1 ux
CBOMCTBA.

Croco0Bl 3KCIIOHHPOBAHMS: KOHTAKTHAS doromuTorpadus, poromurorpadus c 3a30poM,
npoekuonsas OJI.

Texnomorus u3rotonenus GoromabioHOB (®II). ITorpemuocty u3rotornenus OIII.
Onrrgeckue s¢pdexTst mpr porommrorpabm.

MeTOzIBI 1 TEXHONOTHS (OPMHUPOBAHHS PHCYHKA HHTEIPATEHEIX CXEM.

Dr3yiKa TEPMUYECKOTO MCIapeHHs B BakyyMe. I10Iy4eHre IIEHOK METONOM TEPMUYECKOTO
HCIIapeHus.

Tepmugeckoe ucnaperue B Bakyyme. CKOpPOCTS koHneHcanuu. [TapameTpsl, ompenenstomuye
CKOPOCTh KOHJIECHCAIINH.

Mexanusm ucnapenus coequHenHit i criaBoB. Cnoco6E HCTapeHHs.

Du3uka HOHHOTO pacubLierus. CKopocTs pachbuierrs. CKOPOCTb OCAXKIEHHS ILIEHOK.
Mognens voHHOTO pacmbUieHHsS. Kosb(uIimeHT pacnslieEns. 3aBHCHMOCTD ko3@dunuenrta
PacIbUICeHUS OT pa3iIduHbIX ITapaMeTPOB.

IToryyeHune NI€HOK HOHHO-TUIA3MEHHBIM PACILUICHHAEM.

Texnonorus mnasMeHHBIX IIPOLECCOB. B3amMoneiCTBHE 3SHEPreTHYECKUX HOHOB C
MaTepHaIaMHu.

TexHOIOrHYeCKHH IPOIECC H3TOTOBIECHNUS PE3UCTHUBHOM MATPHIILL.

Texnomorudeckuit nporece U3rorosieHus RC-cxeMEl.

Texnonorus cOOPOYIHEBIX IPOIIECCOB.

4 Meronuueckue MaTEPHAIBI

JIlns obecmedeHus mporecca OOydeHMS M pEIIeHUus 3a7ad OOydYeHHs HCIIONB3YIOTCS

CICOYIOIUE MaTepuabl:

METOIMYECKHE MaTCpHAIbI, ONPEICILIOIINE IPOIEeyphl OLEHUBAaHUS 3HAHUM, YMEHHH,
HaBBLIKOB H (MJIM) OIIBITA JEATEIBHOCTH, XapaKTepHU3yIOIMX 3Tambl (OpPMHPOBAHUS

KOMIIETEHITHH, B COCTABE:

MeTonudecKue MaTeprualsl: Vkasauel 6 n.12 paboueii npozpammbt.
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