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1. HEJIN U 3ATAYM JUCTIAIIJIMHBI

Lenbto ocBoeHus ancumnnuubl sasercs GopMUpoBaHue 6a3oBbIX 3HAHMA B 0GJACTH TEXHOJIONUH
3IIEKTPOHHOIA KOMIOHECHTHOM 6a3wbl, TMO3BOJISIOLIErO BbITYCKHUKY obOnanarb NpeaMETHO-
CHELMATN3UPOBAHHBIMU KOMITETEHLIUSAMM.

Mannas yueOHas QMCLMILIMHA MMEET nepei co0oM 3a/iady nokasath (U3HHECKYIO CYLIHOCTb HCIONb-
3YEMbIX B MMKPO- W HAHODJIEKTPOHUKE TEXHONIOMMHYECKUX MTPOLIECCOB U NIPUBUTH 00YYAIOILEMYCH KOMIIEKCHBI
HayYHbIH NOAXO/ K BLIOOPY METO/IOB 11 IPOLIECCOB (JOPMUPOBAHUS BJIEKTPOHHOM KOMIIOHEHTHOM 6a3bl.

Pesynbrarom obyuenus 10mkHO GbiTh MPHOGPETEHNE KOMIETEHIMI 10 OCHOBHBIM, GA30BLIM MPOLEC-
CaM TCXHOJIOTMH JJIsi IPUMCHEHHS HX B HAYYHBIX HCCIIEAOBAHUAX, Pa3paboTKe W NPOH3BOACTBE W3/EIHI MHK-
PO- ¥ HAHOBJIEKTPOHKUKM, MUKPOCHUCTEMHOMN TEXHUKH.

2. MECTO JUCIHUTUIMHGBI B CTPYKTYPE OOII

Mecro pucumnnusbl B ctpyktype OOIl: aucUmniMHa OTHOCHMTCS K BapUATHBHON uacTh Gnoka |
(B1.B.O/1.6) obpasoparenbHOil nporpaMmsl NOAFOTOBKM GaKajiaBpoB M0 npodumo «HaHoTexHo0TMH B 3/1€K-
TPOHHMKE M MUKPOCHCTEMHOHN TeXHHKe» Hanpapnenns 28.03.01 «HaHOTEXHOI0rMKM U MMKPOCUCTEMHAS TEXHH-
Ka».

Jncuumina GasupyeTces Ha cleiy oKX AMCLMINIMHAX: "Marepuaibl 21eKTPOHHOMN TeXHukH", "dusu-
YECKHE OCHOBbI DNIEKTPOHUKHK", "DU3KKa KOHAEHCUPOBAHHOrO COCTOsSIHUA", «DH3MKA MICHOUYHBIX HAHOCTPYK-
TYp».

3HaHWs1, NONYUEHHDBIE N0 OCBOCHUIO IMCLIMILIMHbBI, HEOOXOAMMbI TIPH M3ydeHuH aucuuniun "TpoekTu-
POBaHWE DIIEKTPOHHOW KOMIOHEHTHON 06a3bl MHUKPOIEKTPOHUKM M MUKPOCUCTEMHOM TexHuku", "TexHonorus
KPEMHHEBOH HAHOMEKTPOHUKH", «[IpoLIecehl MUKPO- M HAHOTEXHOIOPHUY.

. 3. TPEBOBAHIS K PE3YJIBTATAM OCBOEHUSI JUCHTUITJIMHBI

3.1. Usyvyenue {UCUHIINNDB] HANPAB/IEHO HA GopMupoBanue Y 6AKANABPOB CICAYIOWHX HPOec-
cuonanvhvix (1K) 1 npodeccuonanvio-cneyuanuzuposannsix (ICK) xomnerenmuii:

- TOTOBHOCTDIO MCIOJIb30BaTh 0a30BbIE TEXHOIOMMUECKUE MPOLIECChl  000PYA0BAHUE, IPUMEHIEMbIC B
MPOU3BOJICTBE MATEPHAJIOB, KOMIIOHGHTOB HAHO- U MUKpocucTeMHoM TexHuku (TTK-8);

- FOTOBHOCTb PafoTaTh Ha COBPEMEHHOM TEXHONOTHYECKOM OGOPYJ0BAHMH, UCTIONL3YEMOM B IPOM3-
BOJCTBE MATEPHAIOB 1 KOMIIOHEHTOB HaHO- U MUKpocucTeMHol TexHuku (ITK-10);

- TOTOBHOCTBIO K MPUMCHCHMIO COBPEMEHHBIX TEXHOIOMMUYECKUX MPOLECCOB U TEXHONOrHYeckoro 06o-
pynoBaHms Ha sranax pa3padOTKu W MPOM3BOJACTBA M3ACNHA MHKPO- M HAHOBJIEKTPOHUKM, TBEPAOTENLHOM
BJIEKTPOHUKHK U MukpocucTeMuoi texuuku (NCK-2).

3.2. B pesyabTare H3ydeHnst THCHHMILINHLI 6AKAIABD HOJHKEH:
3HATH:
(pr3HKO-TEXHOIOrNHECKHE OCHOBbBI TPOLIECCOB MPOM3BOACTBA M3JCIUIA DIEKTPOHHONH KOMMOHEHTHOM
Gazpl, 0COOEHHOCTH MPOBEJCHHS OTAC/ILHBIX TEXHONOTMUECKUX ONepaLuii;
YMerh:
paccumnTarth (1)1/]31/1KO-TGXHOJ'[OFI/ILIGCKI/IC PEXKHUMBI NIPOBEACHUA TEXHOJIOTMUECKNX rnpouyeccos st nojy-
UYCHHSA aKTHUBHBIX Y MACCUBHBIX DJICMEHTOBR SHGKTPOHHOﬁ KOMIIOHEHTHOM 0asbi ¢ Tpe6yeMban KOHCTPYKTHBHbI-
MU 1 2J1eKTPOOU3NUECKUMU NTapamMeTpamu;
BJAAACTh:
— HaBbIKaMHU Bb160pa WU NPUMEHEHHWsI OCHOBHbIX onepauuﬁ TEXHOJIO'MU CO34aHUS DJICMEHTOB JJICKTPOH-
HOW KOMINOHEHTHOMH 0a3bl ¢ yueTom ux 0cobeHHOCTEH M KOHKPETHBIX LeNieH;

- HaBbIKaMU PaboThl HA OOOPYJOBAHHM, HCHOJB3YEMOM B MPOM3BOACTBE DJIEMEHTOB BJIEKTPOHHON KOM-
TIOHEHTHOI 0a3bl.
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4. OBHEM JUCHUILINMHBI M BUJbI VUEFHOM PAGOTHI

O6LLlaﬂ TPYAOEMKOCTh JUCHHUITIMHBI COCTABIACT

4 3aUEeTHBLIX EUHHIL

(4] 5
Bux yueGHoil paGoTsi Beero uacon Cem 6c Tpo!
AyanTopHbIC 3ausiTus (BCero) P 70 70
B tom uuce: -
Jlexuuu 34 34
JlabopaTtopHbie paGoTh 16 16
ITpaxTuueckue 3aHATHS 20 20
Camocrostresbnast pabora (eero) L iF ; 38 38
B Tom yucne: -
TIpopaboTka nekuronnoro Marepuana 4 4
Ho/rotroska K 1a06opaTopHbiM paboTam 12 12
BeInosiHEHNE MPaKTHYECKHX 3aaaHuil 4 4
Brinonuenve u 3amuTa MHAMBKAYANbHbBIX 33/12H Hii 14 14
M3-1, U3-2
TToaroroska K KOHTpoJibHBIM paGotam KP-1, KP-2 4 4
TMoarotoka K sk3ameny 36 36
O0mag TpYA0EMKOCTS, Hac 144 144
: - 3avernsie EavHmne 4 4
S. COAEPKAHUE JUCIMIIIVHBI
S.1. Pazaenbl AUCHHATIIMH B BHALI 3aHATHI
o «
- | © =
N E ? E 2 | 8E| F | ®opmupyembie kom-
/i HaumvenoBanue pazxena JUCHUILINHDBE g = = *é S| e & e NeTEeHIMH
42 (] ¥}
= §_ 5| &2 ¢ 5l & (OK, K, MCK)
&
= |5 |S
1. | Beenenue, uenu v 3aa4u AUCLUTLUIMHL] 2 - - 2 ITK-8, 1TK-10, 1ICK-2
5 IlponsBoacTeeHHas 1uctora, rurueHa u 6esonac- 5 i i 2 4 T1K-8. TTK-10, [ICK-2
HOCTD
3 Jlurorpadpuueckie npoueccsl B TEXHOJOTUU BJieK- 6 6 4 14 30 [1K-8. TTK-10, [ICK-2
TPOHHBIX CPEJICTB
4. | TexHOJ0TUS NNa3MEHHBIX TIPOLECCOB 4 2 - 2 8 K-8, TTK-10, TICK-2
Texnonorus  GOPMUPOBAHUS  TOHKOMIEHOUHbIX
5. | MOKpBLITUI METOLOM TEPMUUECKOrO WCMApeHUs B 6 4 4 12 26 NK-8, IK-10, [ICK-2
BaKyyMe
6. Honno-nnasMeHHble METOAbl NOJYYEHHS TOHKUX 6 4 4 12 26 [1K-8. T1K-10, [1CK-2
MIEHOK '
) Texnonoruss  GopMUPOBAHUS  TOHKOIIEHOU HbIX 4 5 4 14 04 [1K-8. [1K-10, [ICK-2
HUMC
] TexHOoAorH4ecke NPOLECChl H3rOTOBJICHMS TOH- 5 5 i 10 14 [1K-8. TIK-10, ICK-2
KorieHounslx UMC
9. | TexHosOrms cGOPOUHBIX MPOLECCOB 2 - - 6 8 11K-8, IMK-10, [ICK-2
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3.2. Conepixanne pa3je/ioB TUCHHILIMHLI (110 JIEKIHAM)

@opMupyembie
Ne HaumenoBanue C TpynroemkocTs | KOMAETCHUUN
ofepIKAHNE Pa3ie/ioB
n/n pa3nesion (uac.) (OK, 1K,
NCK)
1. Llenw n 3amauun kypca. TpeGosanus k o6beMy 3HaHRMI no
Beejienne, nenn v | aucuuniiase. Drtanbl pa3sBUTHS U COBPEMEHHOE COCTOR- ﬂ?<-8 K10
3ajaun JUCUMIUIM- | HUE TEXHOJOTUY MAaTEPHAsIOB U MPUOOPOB MaKpO-, MUK- 2 neK-
HbI PO- ¥ HAHOJJICKTPOHUKH. OCHOBHBIE MPOLECCHI TEXHO-
JIOTUH 3JCKTPOHHONH KOMIIOHEHTHOMH 0a3bl.
2. | Mpoussoacraennas | Yncteie noMeieHus: knaccudukauus npou3BOACTBEH-
YHCTOTA, TUMMEHA M | HBIX MOMEILEHUH N0 YMCTOTE BO3JLYLIHOMN CPE/ibl U MMK-
0e30MacHoOCTh POKJIUMATY, UCTOYHUKM 3arpsisHeHui, crnocobbl  00ec-
NeyeHus U nojuepkanua 4uctotsl. Bakyym: rny6Guna
Bakyyma, CpeACTBA OTKAYKM W METOAbl KOHTPOJS.
TexHonornueckue cpegbl: YUCTOTA MATepHaoB, BOABI, 5 K-8, TIK-10,
ra3’oBBIX CPell W KMAKOCTEH. Anmaparypa u SJ€MEHTbI [ICK-2
ra3oBBIX W IKUIAKOCTHBIX cucTeM. BaszoBble omepauuu
OYHCTKH XUIKUX ¥ ra3oobpasHbix cpea. OuucTtka rno-
BEpXHOCTY TIACTHH. be3onacHoCTbh paboThl B MUCTBIX
NIOMELICHUAX: TOKCHYHBIE, B3PBIBOONACHLIE U T0XKapo-
OTaCHbIE Cpelpl. Y TUIU3aUMs OTX0H0B,
3. | Jlurorpaduueckne | Knaccnpuxaums npoueccos nurorpaduu. Pdusuko-
APOLeCcChl B TeX- | XUMHUYECKHME OCHOBbI Mpouecca (otoaurorpaguu. Ma-
HOJIOTUH asiek- | Tepuansl GOTOPE3UCTOB U Ux cBOMcTBa. Criocodbl 3Kc-
.| TPOHHBIX CpelncTs MOHUPOBAHYs: KOHTaKTHas (oronutorpadus, (Gporonu- HIC-8. TTIK-10
Torpadus ¢ 3a3opom, npoekuuonnas ®J1. Texuonorus 6 l'léK—z ’
H3roToBJIeHUst (otoiadnonos (®IL). IlorpewocTn
mrorosnenust O Ontuueckne addexrst npu doro-
qutorpadun. MeToabi W TexHosorus (GpOopMUpOBaHUA
PUCYHKA MHTETPaJIbHBIX CXEM.
4. | Texnonorus nnas- | BsaumoselicTBue HEpreTHYECKNX HOHOB C MaTepHana-
MEHHBbIX  Tpouec- | Mu. DPU3MKO-XMMHUYECKHE TMPOLEcChl B HU3KOTEMMEpa-
COB TYpHO# rasopaspsaaHoii rmnasme. [Ipoueccst Tpasnenun u 4 [TK-8, TIK-10,
OYUCTKH MaTepuanos ¢ nenosbzosanuem HITI OcHosbl TICK-2
MOHHOFO TPaBJICHUS, MAA3MOXUMUUECKOTO TPABICHUS U
HOHHO-XUMHYECKOT0 TPaBJeHUs MaTepUasoB.
5. | Texuonorus ¢op- | ®opmupoBanue MonekyjaspHoro noroka. ®usmka Tep-
MUPOBAHKSA TOHKO- | MHWUECKOTo ucniapeHusi B Bakyyme. CKOpoCTh koHaeHca-
TUICHOYHbIX no- | uuu. MexaHu3M ucnmapeHus CoeAMHEeHMH WM CIUIaBOB. 6 11K-8, 1TK-10,
kpeiTHit  MeTonoM | Crocobbi ucnapeus TICK-2
TEPMHUUECKOrOo  UC-
NapeHHs B BaKyyme
6. | Honno- Duszuka HOHHOTO pachblieHus. Mojenb HOHHOrO pac-
MIa3MeHHbie  Me- | NbUICHHS. 3aKOHOMEPHOCTH pachblieHus. Teopus Mo~ 6 T1K-8, 11K-10,
TOABl  TOJY4YEHMs | HOro pacnbiienns. CkopocTh ocaxiacHus nneHok. [o- MCK-2
TOHKHX TJICHOK JY4YCHHUE MACHOK HOHHO-TIIA3MEHHbIM PacbUICHUEM.
7. | Texnonorus dop- | MNonnoxxu. TOHKOMICHOUHbIE PE3UCTOPBI, KOHIEHCATO-
MHUPOBAHWS TOHKO- | Pbl, WHAYKTUBHOCTH. Bbibop matepuanos. Texnonoru- 4 ITK-8, 1K-10,
nnesounsix MMC | ueckne norpewHocti. [IpoBOAHMKM W KOHTAKTHbLIE 1CK-2
MA0LLIANKH.
8. | Texnonornueckue | ®opmupoBaHue ToHKoMieHounsix UMC ¢ npumenenn-
npouecchl M3ro- | €M MpPSMBIX U OOPATHBIX KOHTAKTHBIX MACOK. 5 T1K-8, TIK-10,
TOBJIEHUS. TOHKOII- MCK-2
JeHouyHBIX UMC
9. | TexHonorus cbo- | PaspencHue riacTHH Ha KPUCTAJibl. MeToabl Kpemne-
POUHBIX MPOLECCOB | HUSI KPUCTATIOR B Kopryce npuGopa. Meroapl npucoe- [K-8. TTK-10
JMHEHUS BHEMIHMX BbiBOROB. COOpKa npubOpoB Ha neH- 2 ﬂéK—Z ’
TOUHbIl HOCHTENL. METOABl TepMeTu3aluy KOprycoB
TpUOOPOB.
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5.3. Pazjeinl JUCHMILINEDI K MEKIHCIHILTHHAPHLIE CBI3H ¢ ofeclienBAOMUMHU (MpeIbi-
Ay HHME) U ofecneauBaeMbIMU (IHOCaAeaYIOMMMHE) JHCIHILIHHAMEI

Ne Ne pasjenon janHoll AMCHHIIMHBL U3 Tabm.5.1, Uisi KOTOPbIX
Haumenopanue obecneunBaioumInx
Ne HeobxoumMo uzyuenne obecrieunBaOIMX (MPEeALIAYLIHX) U ofecne-
(mpenbIAyIUX) U obecneunBaeMbiX
n/n N —— YUHBAECMbIX (MOCTIEAYIOMIMX) ANUCHMILINHE
F
1|2 [3]4afs5Te6el7]8[o0o] 1
[ipenuecTBYIOIIME TUCIUILIHHbI
1. { Marepuaibl 3IeKTPOHHON TEXHUKHU + + + + + + + +
2. | DU3MYECKUE OCHOBbI DIEKTPOHUKH + + + + + + + +
Du3NKa KOHICHCHPOBAHHOTO COCTOS-
3. + + + + + + + +
HUS
4. | DusKka MISHOUHbIX HAHOCTPYKTYD + + + + + + + + +
Tocneayiomme AU CHMILINHBE
TexHonorus KpemHueBoi HaHodIEK-
1. + + + + + + + + +
TPOHYKY
IpoexTupoBaHue MNEKTPOHHOM KOM-
2. | noueHTHOH 6a3bl MUKPOSNEKTPOHUKM 11 |  + + + + + + + + +
MUKPOCHCTEMHOH TEXHUKU
3. | Ilpouecch MUKPO- 1 HAHOTEXHOIOTUH + + + + + + + + +
5.4. CooTBeTcTBHE KOMIETCHNHH, (POPMUPYEMBIX NPH M3y49eHHH AMCUUILUINHBI, H BH/IOB
3AHATHI
népeqeﬂb KOM- Bunobi saustui
.. DopmMbE KOHTPOJISI
HNEeTeHHMH JI | 13 | JIa6 | CPC
Onpoc Ha nekuusX. 3alura HHANBUAYAILHOTO 3a4aHKs. 3alUTa OTUETOB
K-8 + | + + + M0 NPaKTUIECKMM 3aHATHAM. 3alliMTa OTYETOB MO J1a60paTOPHbIM 3aHATH-
am. KontponbHas pabora.,
Onpoc Ha JiekuusX. 3anra HHAMBUAYANLHOTO 3a1aHus. 3alUTa OTHETOR
HK-10 + | + + + 110 MPAKTUYECKHM 3aHATUAM. 3aLUUTa OTUETOB N0 JABOPaTOPHBIM 3aHITH-
am. KouTponbHas pabora.
Onpoc Ha nekuuax. 3alura MHAMBUAYANILHOTO 3a1aHus. 3alinTa 0TUETOB
TCK-2 + | + + + 10 1a00PaTOPHBIM 3aHATHAM. 3aLATa OTYETOB NO MPAKTUYESCKUM 3aHATH-
am. KonrponbHas pabota.

6. METO/IbI H ®OPMBI OPTAHU3ALIUY OB YUYEHNSI
TexHo/10rMN HHTEPAKTHBHOIO 00YYCHHsI IIPH PASHBIX GopMAX 3AHATHI B Yacax

Dopmbi JlaGoparopHbie
MeTtoant Jlescuun (1ac) padoThi (uac) Beero
Paboma ¢ komande 6 6
Onpoc na rekyusx 4 4
HToro unrepak THBHBIX 3aHATHIA 4 6 10
7. JABOPATOPHBIN IPAKTUKYM
e N pa311<:«1ﬂa Temaruka nab 0 6ot eq;/lplcyoﬂc(;_b Komnerexuun
W JUCUUTI- aryka nadoparopHbIx pabo OK, ITK, T1CK
JIUHBI (uac.)
1. 3 TexHonorudecknii nnpouecc Goronurorpadnu 4 T1K-8, IK-10, [1CK-2
2. 5-8 OcaxJiIeHUe Pe3UCTUBHBIX U MIPOBOAAILMX NNEHOK 4 TTK-8, TK-10, TICK-2
3 5.8 ISOS]];OTOBHGHI/IG ¥ MCCNEN0BaHUE TOHKOIICHOUHBLIX KOHAEHCATO- 4 [1K-8, T1K-10, TICK-2
4 7 M3yuenve NOrpeiiHOCTH M3rOTOBEHHS TOHKOIUIEHOYHBIX pe- 4 [1K-8, TIK-10, 1CK-2
3UCTOPOR
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8. IPAKTUYECKHUE 3AHSITUSI (CEMHUHAPBI)

Ne | Ne pasnena amc- N Tpyno- Komnerenuun OK,
TemaTHKa NPAKTHYECKNX 3aHATHIA E€MKOCTh
n/m MBI K, NMCK
(uac.)
T
L 3 €XHOJNIOTYsA MOJyYEHHs PHCYHKA WHTerpanbHbix 6 [TK-8, TTK-10, 1CK-2
MHKPOCXEM
2. 3 Texnonorus usrorosnenus GporowabnoHoB 2 TIK-8, 11K 10, [ICK-2
P -
3 5 acyer PeXKUMOB HANbIIEHUS TJIEHOK METOAOM Tep 4 [1K-8, T1K-10, TICK-2
MHYECKOI0 HCTIAPEHHS B BaKyyme
4 6 Pacuer pexyMoB HamblIGHUs MIEHOK METOAOM WOH- 4 [1K-8, [TK-10. [ICK-2
HO-IIa3MEHHOTO PacblICHUS! B BAKyyMe
5 7 Pacuer TexHOAOIMYECKOU MOTPEIHOCTH W3FOTOBJIE- 5 [1K-8. TIK-10, ICK-2
Hus snementoB IMC
6 8.9 PaspaoTka TEXHOJIOrM4ECKOro MaplpyTa U3roToB- 5 [1K-8, TIK-10, [1CK-2
JIeHHs ToOHKoMmIeHouHbIXx UMC
9. CAMOCTOSATEJILHAS PAKOTA
Ne Ne paznena TemaTura caMoCTOSITEILHON PaGoThbl Tpyno- Kommerenuun | Kourpoas Bhinosme-
E€MKOCTh
n/n | AHCHMILINHLL (Oemanuzayus) (uac.) OK, [IK, INCK HUS paGoThI
1. 1-9 IIpopaboTKa AEKLMOHHOIO MaTEpyana 4 HK}?&EE]O’ Onpoc Ha nekuusx
5 3.5-9 TIIpopaboTia NEeKLMOHHOrO MaTepuana npy 4 K-8, T1K-10, OTueTsl 1o npaxkTuye-
T K MOArOTOBKE K NMPAKTUYECKUM 3aHATHIM HCK-2 ckum paboram
3 1-9 ITpopaboTka NEKUMOHHOrO MaTeprana npu 4 1K-8, IK-10, Pe3ynbTarbl KOHTPOJib-
' NOATOTOBKE K KOHTPOJIbHbIM paboTam HCK-2 HbIX pabor
; . T1K-8, I1K-10, OrueTsl 1o nadopa-
4. 3,5-8 Toaroroska Kk 1a60patopHbIM padboTam 12 MCK-2 TOpHbIM PAGOTaM
5 1-9 BbinofiHeHue M 3aILUTa HHAMBUAYAIbHbIX 14 K-8, IT1K-10, 3aluTa MHOAUBUYaJb-
) sapanuit U3-1, U3-2 TMCK-2 HbBIX 3aaHuit
0. 1-9 TToxaroroBka u caaua sK3aMeHa 36 nKﬁéggm’ OugeHka 3a dx3aMeH

TemaTHKa HHANBHAYAJLHBIX 3QMAHUN:

TemMa uHAMBUAYAILHOTO 3anaHus No 1:
Texuonozus: (popMUPOBAHUS MOHKOAREHOUHBIX HOKDBLIMUT
Bapuantsi nipuseneHnt B yueGHo-MeToguueckoM nocobuu (n.12.3.2).

Tema HHIMBUAYALHOTO 3aaaHust No 2:

Texnonozus useomoenenus ppazmenma nienounoi HMC. Pacuem pesxcumos nomyyuenus nieHox.

Bapuantel npusesiensi B y4e6Ho-MeTo1ueckoM nocobun (1.12.3.2).

Tema xonrponsHoit paboTsl No 1: Texnonoeus aumospagpuueciux u nnazmennoix npoyeccos (Pasnenst 2-4 paboueit
nporpamMmbl). Bapuantbi KOHTPOJIbHOH paboThl MPUBEAEHBI B yueOHO-METOAUECKOM Hocobuu (11.12.3.2).

Tema kontponbHoii paboTsl Ne 2: Texnonozusn popmuposanus monkonnenounerx nokpermuti (Pasnensi 5-9 paGoueit
nporpammet). BapnanTsl KOHTPOJILHOM paboTs! NPHUBE/ICHbI B y1eGHO-METOAMYECKOM MocoOuu (n.12.3.2).

VuebHo-MeToInUeCK0e nocobre ComepikaT BAPUaHThl 3aJaHni 111 KOHTPONbHBIX paboT v MHAMBUIYANLHbIX 33/1a-
HUl. Jist CAaMOCTOATENILHOTO U3YUEHUs PEKOMEHILYETCS CITUCOK JIMTEPATYPbI M IPUBOAATCS CIIPABOUHBIE MATEPHAIbI.

10. TIPUMEPHASI TEMATHKA KYPCOBBIX ITPOEKTOB (PABOT) (ue npenycMorpe-

HO)
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11. PEUTHHI'OBASI CUCTEMA JAJISI OHEHKHU YCIIEBAEMOCTHU CTYAEHTOB
Tabauna 11.1. bajibHble oLEHKH A 3J1eMEHTOB KOHTPOJISE

MaxecumansbHbii . MakcumanbHbiit
Makcumanbhbiii
DIIeMEHThI 6ann na 1-yrwo KT Gann 3a nepuon me- | Beero 3a
y4ebnol AesTe/IbHOCTH € HAYAJA ceMecT- Gann 3a nepuon we- xay 2ZKT m na Ko- cemecTp
way KT u 2KT
pa HEll cemMecTpa
Brimonnenue u sauwmra uHaARBUIY- 5 s s 15
aJIbHbIX 3ajaHuil
KoHTposbHbie paboThl 10 10 20
3awura 1aGopaTopHbIX PaboT 7 7 14
OT4eThl 110 NPAKTUYSCKUM 3aHATHAM 5 5 5 15
KomnonenT ceoespemeHnocTn 2 2 2 6
HiToro MaxeumMyMm 3a nepuo: 22 19 29 70
Cpaya 3k3aMena (MaKCHMyM) 30
Hapacraiommm urorom 22 41 70 100

Tabauua 11.2. Ilepecuer 6217108 B OLEHKH 32 KOHTPOJIbHbIE TOUKH

; baibl Ha ATy KOHTPOJILHON TOYKH Ouenxa
> 90 % ot makcumaipHOH cymmbl Ganios Ha nary KT 5
Or 70% 10 89% 0T MakCUMalIbHON cymMMbl 6aynoB Ha gaty KT 4
Ot 60% 10 69% oT MakcuMallbHOH cymmbl 6aj1oB Ha naty KT 3
< 60 % oT MmakcHManbHON cymmbl 6aioB Ha jaty KT 2

Taosmua 11.3. [lepecyer cyMMbl 62/1710B B TPAIMIMOHHYIO ¥ MENKIYHADPOIHYIO OIIEHKY

Ouenka (I'OC) Hroresas cymma ﬁann?B, YUUTBIBAET YCHELHO Ouenka (ECTS)
CAAHHBIH IK3aMEH
5 (oTnnuHO) (3a4TEHO) 90 — 100 A (0TI1M4HO)
85-89 B (oueHb xopoino)
4 (xopotiio) 75 _ 84 C (xopouwo)
(3auTeHo) 70 _74
D (ynoBneTBopuTesbHO)
3 (ynomjieTBOpUTENLHO) 65 — 69
(zauteHo) 60 — 64 E (nocpencrsenno)
2 (Hey/IOBICTBOPUTENLHO), Huxe 60 6ansios F (HeynoBneTBOpHTENLHO)
(He 3a4TeHO)

BOHpOCbE AJisl HOATOTOBKH K DKIAMCHY:

1 TexHonoruyeckue Cpe€nbl. BazoBbie oncpauny OYUCTKHU XHUIAKUX U Fa3006pa3Hle cpen. Ouuncrtka MOBCPXHOCTH Hjia~
CTHH.

Jlurorpaduueckue nmpouecchl. Pasperaoiuas cniocoGHOCTE anTorpaduu.

Du3nKo-XUMUUECKHE OCHOBBI IpoLiecca (oTonuTorpaduu. Marepuanst GOTOPEIUCTOB W UX CBOHCTBA.
Cnoco0bl 3KCNOHUPOBAHUS: KOHTaKTHas poTonurorpadus, Goroanrorpadus ¢ 3asopom, npoekuuonHas OJ1.
Texnonorus usroropneHus Gorowadnonos (OLL). [Torpewnocty uzrorosnenuns GLL.

Onruueckue abdexrst npu dporonurorpaduu,

Metonpl n TexHonorHs GOPMUPOBAHKS PUCYHKA MHTEIPabHBIX CXEM.

Dusuka TEPMHYECKOTO HCNAPEHHUS B BaKyyMme. [ToyueHmne MIeHOK METO0M TEPMUUECKOTO UCIAPEHUS.

Tepmuueckoe ucniapenne B Bakyyme. CkopocTs korpeHcaumnu, [lapameTpsl, onpeaensionne CkopocTh KOHASHCALMH.
0 Mexanusm ncnapenus coenunenuit n crnasos. Crnoco6bl ucnapeHus.

11 ®usuka vonnoro pacnsinenus. Cxopocts pacnbiienns. CKOPOCTb 0OCAKICHUA TLIEHOK.

12 Mogens nonnoro pacnbiienus. Kosd@GUumeHT pacmblichus. 3aBUcMocTb ko3 duLyenTa pacnbUIeHUs OT pasjiny-
HbIX NapamMeTpPoB.

D 00~ ON R W

13 Tonyuenne nnenoK MOHHO-NNAZMEHHBIM PACILITEHHEM.

14 Texnomorus nnasmeHHbIX npoueccos. BsauMosieHCTBIE YHEPrETHUECKHX HOHOB ¢ MaTEpHAaMH.
15  Texnonoruueckuii npouece U3roTOBACHHS PE3UCTUBHOM MATPHLLBL.

16 Texnonoruueckuii npouecc n3rotrosnenust RC-cXeMbl,

17  Texnonorus cGOpOUHBIX MPOLECCOB.
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12. YYEBHO-METOJMYECKOE ¥ MH®OPMAIMOHHOE OBECINEYEHUE JAC-
UTLTVHBL

12.1 OcnoBHas auTeparypa
12.1.1. TexHOMOrMs TOHKOMIEHOYHBIX MHKpOCcXeM @ yuebHoe nocobue / T. M. Hanununa ; denepanbHoe
areHTeTBO Mo obpasosaHnio, ToMckul rocy1apCTBEHHBIH YHHBEPCHTET CHCTEM YNPABIEHHS U PaZTHOMNIEKTPO-
nuky, Kadenpa dpusmnueckoii snexrponuky. - Tomek : TYCVYP, 2012, - 151 c. - [31eKTpoHHbI# pecype] .- aapec:
- hitp://miel.tusur.rw/index.php?option=com_content& %F2%88%93view=article&id=231

12.1.2. lannnnna T.U., Karapedt B.A., Annienko E.B. TexHOMOTUS KPeMHUEBOH HAHOSNEKTPOHUKH:
Yuebuoe nocobue. — Tomek: B-Crexrp, 2011. ~ 263 ¢. - [anexTpoHHsil pecypc] .- anpec:
hitp://miel.tusur.ru/index.php?option=com_content& % F2%88%93view=article&id=231

12.2 Jononuute/ibHAS JUTEPATYPA
12.2.1. lanwnuna T.M., Yucroenosa M.A.OGopynosanue sl CO3aHMa U MCCIE0BAHHUS CBOICTB 00beK-
TOB HaHOMACKTPOHUKH @ YueGHoe nocobue / Tomckui rocyiapcTBeHHbIH YHHBEPCUTET CUCTEM YNPABICHUS U
paauosniektporukn. — Tomck : 2010. - 100 c. : un. - [aiexTpoHHbIR pecype] .- agpec:
http://micl.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.2.2. Tlpouecchbi MUKPO- M HAHOTEXHONOMMY : yueGHoe nocobue mns Bysos / T. U, Jlauununa [u ap.] ;
DenepanbHoe areHTCTBO Mo 00pa3oBaHuio, TOMCKHH rOCY/IapCTBEHHBIN YHUBEPCUTET CHCTEM YNpABICHUS H
panunoaniektporuiy. - Tomck: TYCVYP, 2005. - 316 c. : wi., tabn. - bubnuorp.: ¢. 310-313. - ISBN 5-86889-
244-5 (103 5k3.)
12.2.3. Texnonorus, KOHCTPYKUMH ¥ METO/bl MOAENHPOBAHUS KPEMHHUEBBIX MHTETPAbHBIX MHKPOCXEM
[Texer] : yuebnoe nocobue anst Bysos: B 2 u. / pen. 10. A. Yanssirun. - M. : BUHOM. JlaGoparopus 3nanuii,
2010 - . - (Onekrponuka). - ISBN 978-5-94774-583-2. U. 1: Texnonoruueckue mpoLEcChl M3rOTOBICHHS
| KPEMHMEBbIX MHTErPAJIbHBIX CXEM H NX modenuposanue / M. A. Kopones, T. 10. Kpyrikuna, M. A. Pesenesa. -
M. : BUHOM. Jlaboparopust 3Hanuii, 2010. - 397 ¢. : . - ). - Bubauorp.: ¢. 397. - ISBN 978-5-94774-336-4 :
(10 ok3)
12.2.4, Mukpoosiektponyka: PU3HUECKUC U TEXHOIOIMUECKHE OCHOBbI, HALEKHOCTb: YueGHoe nocobue
agst Bysos / V. E. Edumos, W. 5. Kosbipb, 10. . T'op6yHOB. - 2-€ n3a., nepepab. u gon. - M.: Belciuas wikona,
1986. - 464 c. (52 2K3.)

12.2.5. TexHonorus mukpocxem : YuebHoe nocobue ms Byzos / O. [ [lapdenos. - M. : Boiciuas wikona,
1986. - 318{2] c. (/&7 2k3.)

12.2.6. TexHonorus MukpossieKTpoHHbIX yerpoiers: Cnpasounuk / 3. 1O, Totpa. - M.: Paguo u cBsisb,
1991. - 528 c. - ISBN 5-256-00699-1. (46 2k3.)

12.2.7. TonkonieHoUHbIE MUKPOCXEMbI I NPUOGOPOCTPOEHUS W BLIUMCAMTENLHOM Texuuky : / B. ]I,
I'mmnenscon, 0. A. Paguonos. - M. : Mawmnoctpoenue, 1976. - 328 ¢. (#43k3.)

12.3 Yuebro-meToauueckue nocobus u nporpaMmuoce obecneyenne

12.3.1. TexHoNOrus TOHKOMJICHOYHBIX MUKPOCXEM @ Y4eGHO-METOANUECKOE NOCOOUE MO ayAMTOPHBIM
TMPAKTHYECKUM 3aHATUAM U CAMOCTOATENILHON padoTe AJif CTYACHTOB crieuranbHocTi 210104 "Mukposnekrpo-
HUKa W TBepoTeNbHas anekTponuka” / T. . Jlanmnuna, WM. A. Uncroenosa ; MeepaibHOE areHTCTBO N0 0dpa-
30BaHHIO, TOMCKMA rOCYNapCTBEHHBIH YHUBEPCHTET CHCTEM YIPABJICHUS W PAIHOVIEKTPOHUKK. - Tomek : TY-
CVP, 2007. - 73 c. (50 ok3.)

12.3.2. Jlanuauna T.M., YucroepoBa H.A.  TeXHONOTUs TOHKOIJIEHOYHBIX MHKPOCXeM. YueOHO-
METOIMUECKOEe NOCOOHE MO ayAMTOPHBIM NPAKTHUECKUM 3aHITHIM U CAMOCTOATENLHON paboTe Ans CTYASHTOB
crieypanbHocTn 210104 «MukposnekTponuka M TBepAoTebHas sekrponuka». Tomck: TYCVYP, 2007 . —
[anexrponnbiii pecypce] .- aapec:

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

12.3.3. Hanunnna T.M., Caxapor 10.B. TexHONOTUsI TOHKOTIEHOUHBIX MUKPOCXEM : MeToanueckue yka-
3aHMs NO BLINONHEHNIO NnabopartopHbix pabot. — Tomck: TYCVYP, 2007. — 63 ¢. (30 3k3)

13. MATEPUAJIBHO-TEXHNIYECKOE OBECTIEYEHUE JUCIHANJIAHLY

st peanusanun nporpamMmel yueOHOH AucUUMINHB TpebyeTcs ayMTOpHs, OCHALIEHHAs MYJILTHMEANH-
HbIM [POEKTOPOM.

JlaboparopHbie paboTbl MPOBOAITCS B CHELIMATU3HPOBAHHOM naboparopun [RAGEAPEI PUTHICCKOH 31IER=,
TNOHUKU  OCHANIEHUON RAKVVMULIM TEXHOJIOMMUSCKUM 000PYI0BaHUEM. gL ; ;.k
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Mpunoxkenue k paboueit nporpamme
begepanbHoe rocyaapcreeHHoe 61oAxeTHOe 06pa3oBaTeNbHOE yUpeKaeH e
Bbicwero obpasosauusn

«TOMCKMI FOCYJAPCTBEHHbIA YHUBEPCUTET CUCTEM YIMPAB/IEHMA U
PAOVOSNEKTPOHUKW» (TYCYP)

YTBEPKIAIO
IIpopexfop mo, yuebHoit padore
ANy M. E. TpoAu

« / » éy(% 2016 .

DOH/[, OLIEHOYHbIX CPEACTB 110 YYEEHOM AUCLMITIMHE

OCHOBbI TEXHONOIMW 3INEKTPOHHOW KOMMOHEHTHOM 6a3bl
(nonHoe HaumeHoBaHME yueBHON AUCUMNANHBI UM NPAKTUKK)

YpoBeHb 0CHOBHOI 06pa3oBaTenbHOM NPOrpammbl 6akanaBpuar
Hanpasnexue(s) nogrotosku (cneuuanbHOCTb)

28.03.01 HaHoTexHONOrMY U MUKPOCUCTEMHAsA TEXHUKA
(nonHoe HaumeHoOBaHWe HanpaBAEHUN NOATOTOBKM (CNeLumManbHOCTH))

Mpodunn(u) HaHOTEeXHONOTUY U 3/1EKTPOHUKE U MUKPOCUCTEMHOMN TeXHUKe
(nonHoe HaumeroBaHKe Npoduns HaNpPaBAeHUA NOATOTOBKM (CeuuanbHOCTH))

®opma obyueHua ouHas

dakynbrer 3NEKTPOHHOMN TexHuKu ($3)
(cokpatlueHHoe 1 NosHoe HaumeHoBaHue daKynbTeTa)

Kadeppa busnueckoii anekrporuku ($3)
(CokpalleHHOe 1 NofHoe HaumeHoBaHKe Kadeapbt)

Kypc 3 Cemectp 6

YuebHblii nnax Habopa 2016 roga u NOCAe[YIOLWMX NeT.

3auer cemecrp Oud. 3auer cemectp

JK3amen 6 cemecTp

Pazpabotunx: ponent xad. ®D Unucroenosa U.A.

Tomck 2016
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1 Brenenue

®oupn onenounsix cpencts (POC) spistercs mpunokenveM K paboded nporpamMme
AMCLMILTHHEL (IIPAKTMKK) W MPEACTaBIIACT COOON COBOKYIHOCTH KOHTPONBHO-U3MEPHTEIbHBIX
MarepralioB (TUNOBBIE 33)[a4n (3aJaHUs), KOHTPOJIBLHBIE PAGOTHI, TECTH H AP.) U METONOB HX
UCIIONb30BAHUS, NPEIHAZHAYCHHBIX I  W3MEPEHHMsT YPOBHSA JIOCTHIKCHHS  CTY/ICHTOM
YCTAHOBIEHHBIX PE3YNIBTATOR O0yUYEHUSI.

®OC mo yuenunmHe (IPaKTHKE) HCHOJNL3YETCs NP HPOBENCHAM TEKYIIEro KOHTPOJIS
YCHEBAEMOCTH M IIPOMEKYTOIHOM aTTeCTAIlUH CTYJEHTOB.

HepeueHb 3aKperUICHHBIX 33 JUCLHUIUIAHON (NPaKTHKOM) KOMIIETEHIMH NpHBEICH B

Tabnure 1.

Tabumna 1 — [epevenb 3akpenieHHbIX 32 TUCHUILIMHON KOMIIeTEHIHIT

Jransl GopMUPOBAHUST

Kon @ opMyIHPOBKA KOMIIETEHIITH
KOMITCTECHIIHHT
ITK-8 TOTOBHOCTBIO HCIOIL30BaTh 0Oa3oBble | JlomkeH 3HATH PU3HKO-
TEXHOJIOINUYECKHE [IPOLECCHI u | TEXHOJIOTHUCCKUE OCHOBHI ITPOIIECCOB
obopynoBaHue,  IpuMeHsieMble B | NPOM3BOJACTBA MATCPHATIOB U
KOMIIOHCHTOB HaHO- U
IIPOM3BOJICTRE MarepuanoB 17§ .
MHUKPOCHCTEMHON TEXHUKH,
KOMITOHCHTOB HaHO- u

0COOEHHOCTH NPOBEJCHHUSI OT/ICIbHBIX
TEXHOJOTHYECKHUX olepaliuii.
Hlomxen ymeTs paccuurarh (PU3NKO-
TEXHOJIOTHYCCKHAE PEKUMBI JUISI
MIOJTYYEHMs] aKTHBHBIX U TACCUBHBIX
3IEMEHTOB NICKTPOHHOU
KOMIIOHEHTHOH 0a3bl ¢ TpeOyeMbIMH
KOHCTPYKTUBHBIMU U
MEKTPOPUNUCCKIMU TapaMeTPaMHu.
JomKeH BIajeTh HaBbIKaMK BBIOOpA U
IIPUMCHCHHS OCHOBHBIX
TEXHOJIOTHYECKUX oIeparnuil u
00OpYAOBaHUS JUIst CO3/TAHUS
IEMEHTOB JIEKTPOHHOMN
KOMIIOHEHTHOH 0a3bl ¢ y4eTOM UX
0CcOOEHHOCTEH ¥ KOHKPETHBIX 1IeJIeH.

MHKpOCHCTeMHOﬁ TEXHHUKHU

IK-10 TOTOBHOCTBIO paborars Ha | JIoJOKeH 3HaTh COBPEMEHHOE
COBPEMEHHOM TEXHONIOTHYEeCKoM | TCXHOJIOTHYCCKOE 000py/j0Banue,

O6OPYI[OBaHI/II/I, HCIOIB3yEMOM B HCIIOJIB3YCMOC B IIPOU3BOACTBC
MAareprajioB 1 KOMIIOHCHTOB MUKPO- X

HAaHOCHCTEMHOM TEXHHKH,

JloynxeH ymeTh BEIOMpaTh
TEXHOJIOTHYecKoe 000pyIOBaHUE JIJIs]
KOHKPETHOTO IPUMCHEHHSI.

JlomxeH BiaJieTh HaBBIKAMH PabOTHI
Ha TEXHOJOTHYECKOM 000PY/IOBAHUH,
UCTIOJIBE3yEMOM B TIPOM3BOJICTRE

IIPOM3BOJACTBE MarepuaIoB u
KOMIIOHCHTOB HaHoO- 141
MHUKPO CUCTEMHOM TEXHUKH
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SNICKTPOHHONW KOMIOHEHTHOH Oa3bl.

HCK-2 TOTOBHOCTBEO K IIPUMEHEHHIO | JIOJDKEH 3HaTh COBPEMCHHBIE
COBPEMEHHEIX TEXHOIOTHUeCcKUX | TEXHOIOIHYECKHIE IMPONECCH] U
NPONECCOB M TexHojormueckoro | OOOPYIOBANKE, HCIONB3YCMbIC Ha
3Tanax pa3paboTKU U IMPOU3BOJCTBA
M3JIENTUN MUKPO- 1 HAHOBNIEKTPOHUKH,
TBEPJIOTENBHON IJICKTPOHHKH M
MHUKDPOCHCTEMHON TEXHUKH .5
OJICKTPOHUKY M MHKPOCHCTEMHOM | JloimkeH yMeTh 060CHORATE BBIOOD
TEXHUKU : TEXHONOTHYECKHX MPOIECCOB U
METOJIOB IS IOCTHXKECHHSE
ITOCTaBJICHHON TEXHOJOTHYECKOM
LETH.

JloipkeH BraneTh MeTojamMu Jist
pELICHUS TEXHOJIOTHUECKUX 3319
MHKPO-, HAHODNEKTPOHUKHU U
MHKPOCUCTEMHOW TEXHUKH.

obopynoBaHusI Ha dTamax paspaboTKu
W IPOM3BOJCTBA H3CIHI MHKpPO- H
HAHOZJIEKTPOHUKH, TBEPIOTCIBHOM

2 Peanmzanmus xoMnereHmmit

1 Kommerenmus [MTK-8

IHK-8: roroBHoOCTLIO HCIIOIb30BAThL 0a30Bble TEXHOJIOTHUECKHE OPOUHECCHI M

OﬁOleIOBaHlfle, IpHMEHACMBIC B HIPOH3BOHACTBE MaTCepHAJI0OB, KOMIICHCHTOB HAaHO- H

MHKPOCHCTEMHONR TEXHMKH
Juist popmMupoBaHus KOMIIETCHIME HEOOXOIMMO OCYHIECTBHTH DS ATAIOB. JTAllbI
(GOpMHpOBAHUS KOMIIETEHITHH, NPUMCHSIEMBIE Ui JTOTO BHJIBI 3AHSTHH W HCIIONb3yeMble

CpeacTBa OIECHUBAHUA HPCACTABICHEI B Ta6JH/IHC 2.

Tabmuua 2—- Iranst GpopMupoBaHHSs KOMIIETEHIHH U HENOIb3yeMble CPeICTBA OLEHHBAHMS

1. Cocras 3uath Ymernb Buagers
3Haet pusuKo-
YMmeer paccumnrarh BiianeeT naBbikaMu
TEXHOJIOTUYCCKIE
dusuKo- BBIOOpA U
OCHOBBI TIPOTIECCOB
TEXHOJIOTHYECKHUE NpUMCHEHHUS
IIPOM3BOJICTRA
PEXKUMBI JUIst OCHOBHBIX
MaTepHAIIOB 1
HOJIyUEHHS] aKTHBHBIX | TEXHOJOIHUECKUX
KOMITOHEHTOB .
U TTACCHBHBIX orepanuii u
Conepxanune MUKPO- 1
N IEMEHTOB 000pyIoBaHUS JIJIS
ITANOB HaHOCHCTEMHOM .
: SIICKTPOHHOM CO3JIaHUs DIIEMEHTOB
TEXHUKH, . N
KOMIIOHEHTHOM 0a3bl ¢ | JIEKTPOHHOMN
0COOEHHOCTH .
TpeOyeMbIMU KOMITOHEHTHO Ga3bl
[IPOBEACHUS
KOHCTPYKTHBHBIMY U C YUETOM HX
OTJENTBHBIX o
MEeKTpopHU3nIeCKUMU | 0coOCHHOCTEN M
TEXHOJIOTHICCKUX .
. napaMmeTpaMu KOHKPETHBIX 1eJieit
olepanuit
o o Jlexnuu; e [IpaxTuueckue e Jlaboparopusle
Buapr zausirmit )
e [IpakTmdueckue 3aHSITUSL; paboThL;
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3aHATHS; e JlabGoparopHbie e [IpakrHueckue
Uunmsunyansusie paboThL; 3aHSATHUS
38 IaHHsI e CamocrosTenbHas
pabora CTyIeHTOB
e Brimonnenue
IPAKTUYCCKHX
3a0aHui »
Tecr; an
e  Odopmienue
Kontponsunie e Brmonnenue
OTYETHOCTH U
paboThr; —— Tab0paTOpPHbBIX
3ammra pabort u 3amura
Ucnoabzyembie 1aboPaTOPHBIX
VHMBHAYaIBHOT OTYETOB
CpeicTBA 0 3aAHs pabor; o 3
; almmTa
OlICHUBAHHUSI ’ e  Odopmnenne u
Bermonnenue MPAKTHYECKHUX
3aluTa .
PAKTHYECKUX 3aJlaHui,
N WHUBUAYAITEHOTO
3aJaHui e DK3aMeH
3aJIaHus;
Jx3amMeH

e KoHTpoibHBIE

paboThI

OOume xapakTepUCTHKY MOKa3arened u

STanax IIpUBeIeHbI B TabmuIe 3.

KPUTCPHCB OLICHUWBAHUS KOMIIETCHIIMU HaA BCEX

Tabmmna 3 — O6me XapaKTEePHCTHKH MOKAa3aTe/iell H KPUTEPHEB OHeHUBAHMS
KOMIIETeHI[AH 10 YTanam

Hoxazarenu n

KpuTepHn 3HATEL VYMerh Baagers
Obnanaer
Ob6nanaer nuarna-
(baxTHUCCKUMU U
- 30HOM IPAKTHYCCKUX KonTposmmpyer
Ornuuno (BhICOKMIT 3HAHUSIMU B ymenwit, Tpebyembix pabory, iposozuT
o JUISL pa3BUTHS TBOP- OIICHKY,
YPOBEHbD) IpeJenax u3ydaemMoi %
OBIACTH YECKUX PEIICHUN, COBEPIICHCTBYET
HOHIMAHMEM TpamHIy abcTparupoBanus JeHCTBHS paboThI
p npobnem
[IPUMEHUMOCTH
Ob6nanaer Beper
3uaeT PaKTH JTMAia30HOM OTBETCTBEHHOCTH 32
- ’ MPAKTHYCCKHUX 3aBEpIICHHE 3a]ay B

Xopouo (6azoBblii

IIpUHITNXTIIGL,

YMEHUH, TpeOyeMBbIX UCCJIC/IOBaHUH,
npoueccsl, odme
YPOBEHbD) JUTSL petieH st npucrocadiimBacT
[IOHATHS B IIpeenax
L OTIPECIICHHBIX CBO€ IIOBEJICHHUE K
H3ydyaeMoi obyiacTu
npobieM B obJiacTu 00CTOSITENHLCTBAM B
HCCIIE/IOBAHNUS pemenuy npobiaem
Obnanaer
YaoBiieTBOpHTEIBHO PaGoraet npu
. Ob6nanaer 6a30BEIMH OCHOBHBIMU
(moporoeBbIii HPSMOM
O0IIUMY 3HAHUAMU YMEHUSIMH,
YPOBEHD) HaOJIOACHU I

TpeOyeMbIMU JIJist
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BBIIIOJTHCHHA A
ITPOCTHIX 3a1a4

DopmyIMpoBKa IOKa3aTeNell W KPUTEPHEB OLCHUBAHUS JAHHOW  KOMIIETCHIUH

NpuBeAcHA B Tadanne 4.

Tabsnua 4 — oxasare/u B KPUTEPHH ONEHHBAHMS KOMICTEHIMHA HA STANAX  »

Hoxazarenu u

3HaTh YMmern Biragers
KpUTepuu
3Haem QPu3uUKo- ymeem oyeHumb cnocoben
MEXHONL02UYECK GRUSIHUE CamMoCmosimeibH
ue 0CHOBbL MEXHONO0CUUECKUX 0 gvibpams u
npoyeccos DedNcumMos na NPUMEHUMD
npou3800cmed BbIXOOHbLE MEXHON02UYECKU
Mamepuanos u napamempol e onepayuu Ois
KOMNOHEHMOG SNEKMPOHHOLO CO30aHUS
MUKPO- U uzoenus; /eMEHMOB
HAHOCUCMEMHO ymeem NEeKMPOHHOT
Ul mexHuKuy, paccuumame KOMROHEHMH O
3Haem duzuxo- basvl ¢ yuemom
Co6peMeHHtbLe MEeXHON02UYeCKUe ux
Ornu+no (BoicoKmii MEeXHON02Ul pexcumol 015 ocobennocmert u
YPOBEHE) co30anus noyYeHUs KOHKPEeMHbBIX
NEeKMPOHHOU AKMUGHBIX U yenetl;
KOMNOHEHMHOT NACCUBHBIX sraoeem
basvl; NEeMEHMOB HABbIKAMU
3Haem NEKMPOHHOU pabomul Ha
ocobennocmu KOMNOHEHWHOU obopydosanuu,
npoegeoenus baszvl ¢ UCNONBL3YEMOM 8
OMOeNbHBIX mpebyemoimu npou3eoocmee
MEXHON02UYECK KOHCMPYKMUBHBIM eMeHMOs
ux onepayuii uu INEeKMPOHHOU
anexmpoghusuueck KOMROHEHMHOU
umu baszol
napamempamu
3naem usuxo- ymeem eraoeem
MEeXHOL02UYeCK paccuumame HABuIKAMU
ue 0CHOBbL Puzuxo- 6v100pa u
npoyeccos MEXHONO2UYECKUE npUMeHeHUs!
npouU3600cmea pesicumbl 0151 OCHOBHBIX
Xopomo (6a3oBnIii mMamepuanos u nOJYYeHUs MEXHONI02UYeCKU
YPOBEHb) KOMNOHEHMO8 AKMUGHBIX U X onepayuii O
MUKPO- U NACCUBHBIX co30aHUs
HAHOCUCTNEMHO NeMEHMO8 NEeMEHMO8
1 mexHuKu, NEKMPOHHOU NeKMPOHHOT
3Haem 6asosvie KOMNOHEHMHOTU KOMPOHEeHMHOT
MEeXHONO2UU bazvl ¢ Oazvl ¢ yuemom
CornacosaHa Ha noprtane Ne 388




co30anus mpebyembimu ux
/1eKMPONHOU KOHCIMPYKIMUGHBIM ocobennocmeii u
KOMAOHEHMHOU uu KOHKPEMHbIX
oasvi; INEKMPOPUIULECK yenet,
3Haem umu enradeem
ocobennocmu napamempamu HABBIKAMU
npogedenus pabomoi na
OmoeNbHbLX obopydosanuu,
MEXHON02UYECK UCNONL3YEMOM 8
ux onepayuii npous3eodcmee
Mamepuaios u
KOMNOHEHMOB
MUKPO- U
HAHOCUCMEMHOT
MexXHUKU
umeem npumensem cnocoben
npeoCcmasileHu MemoOulL pacuema sb1Opams
e 0 Qusuxo- Pusuxo- MEXHON02UYECKU
mMexHoA02UYecK MexXHon02uecKue e onepayuu 0Jis
UxX OCHOBAX PedscUMos O CO30aHUSL
npoyeccos CO30AHUS U30ENUL EMEHMOB
npouU3co0cmea WEKMPOHHOU INEeKMPOHHOU
Mamepuanos u KOMNOHEHMHO KOMRNOHEHMHOT
KOMNOHEHMOB baszvi basol,
YHaoBAETBOPHTEIHHO MUKpo- U guaoeem
o HAHOCUCIEMHO HagbIKaMu
(moporoBLIi ypoBeH:) . _
Ul MEXHUKU, pabomel na
O3HAKOMILEH C obopydosanuu,
OCHOGHBIMU UCNOTB3YEMOM 8
MexXHOA02UYecK NPOU3BOOCMEe
umu EMEHMOG
npoyeccamu INEKMPOHHOT
CO30aH UL KOMNOHEHMHOU
EKMPOHHOU Oa3zvl
KOMNOHEeHMHOU
bazvl

2 Kommerennug [1IK-10

IIK-10: roToBHOCTBIO PA6OTATH HA COBPEMEHHOM TEXHOJOTHYECKOM 000PYI0BAHMH,
HCHOJIBL3YEMOM B NPOH3BOICTBE MATEPHAIOB M KOMIIOHCHTOB HAHO- M MHKPOCHCTEMHON
TEXHUKH |

Hng  dopMupoBaHNST KOMIETEHIHHM HEOOXOOMMO OCYUIECTBHTHL PsJl JTaloB. JTalbl
(GopMUpOBaHNS KOMIICTEHIMH, HPHMEHSIEMBIE I 3TON0 BHJIbl 3aHATHH M HCIIONb3yeMBIE

CPCIACTBa OLCHUBAHUS NPECICTABIICHBI B Ta6nnue 5.
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Tabanua 5— Franst dpopMupoBanmus KOMIETCHINH 1 HCIIO/Ib3YyeMbIe CPEACTBA OICHHBAHMS

2. Cocras 3InaTh Ymern Baajgers
3HaeT CoBpeMEHHOE
TEXHOJIOTHICCKOE
Bnaneer nasnikamun
obopynoBanue,
YmMmeer BBIOHpaTh paboTel HA
UCTIONB3YEMOE B
TEXHOJIOTHYECKOE TEXHOJIOTHYECKOM
Conepxranue HPOH3BONICTEE obopynoBanue Jis obopymoBanun
p MarepruayioB u Py & Pyt ’
ITATNOB KOHKPETHOTO UCTIONB3YEMOM B
KOMIIOHEHTOB
IIPUMEHEHNS. MPOU3BOACTBE
MUKPO- 1 N
. HIEKTPOHHOM
HBHOCUCTECMHOM’ .
KOMITOHEHTHOI 0a3bl
TEXHUKH.
e Jlexnuu;
e [lpaxkTuueckue e [IpaxTmueckue
e JlaGoparopubie
3aHSITHUS, 3aHSATHUS;
. paboThI;
Buawsr zansTmii o MmmBunyansusie | ¢ JlaGopartopubie
e [lpaxtuueckue
3a/1anuus paboThI
3aHATHS
e CamocTosiTeabHasl
paboTa cTyneHToB
X e BrionHeHnue
IPAKTHYCCKUX
e Tecr; 3aJIaHM
e Kourpoibubie e  Odopmienne e Brmonnenue
paboTHI; OTYETHOCTH H 1a00PaTOPHBIX
e 3ammura 3aIuTa aboT u 3amura
Hcenoanzyembie T a p
cpencTBa VHIUBUAYAIBHOT 1a00paTOpPHBIX OTUYETOB
O 3aJIAHHuS; pabor; e 3ammra
O EHHBAHUS
e BrmonHenue e Odopmienue n MPaKTHYCCKUX
[IPaKTHYECKHUX 3aIuTa 3a/IaHH,
3aJaHuH WHIABHIYAIBHOTO | ¢ Dx3aMmeHn
e JK3aMeH 3a1aHud,
e KourponsHrie
paboThI

O6mue XapaKTePUCTUKN TIOKAa3aTelneh U KPHUTCPHUCB OLICHUBAHUWS KOMIICTCHIIMK HA BCEX

JTarax MpuUBCACHBI B TabJHIE 6.

Tabumua 6 — O0mue XapaKTepHCTHKY MOKA3aTeIel H KPHTEPpHeB OLeHHBAHHUS
KOMIICTEHITUM 110 YTATAM

[lokazarean u
3HATE VMeTs Baanern
KpHTEPHH
Obnanaer OOGnazaer /uana- KonTpomupyer
Orausno (BhIcoKmii (haKTHUCCKUMU U 30HOM IPAKTHYECKUX pabory, IpOBOJUT
YPOBEHD) TEOPETUUCCKUMHI YMEHHUH, TpeOyeMBbIX OIICHKY,
3HAHUSMH B IUId PA3BUTHUS TBOD- COBEPUICHCTBYET
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npeaesiax u3yJacMo YECKUX PEeNICHHI,

JeHCTBIS pabOTHI

3Haet GaxThl,

IIPAKTUYECKUX
IIPUHITAIIE,

Xopouo (6a3oBbii

obnactu ¢ abcTparupoBanus
NOHMMAHHUEM I'DAHMIL mpobiem
IPAMEHUMOCTH
O06ianaer beper
JUana3oHOoM OTBETCTBEHHOCTH 3a

3aBCPUICHUC 32134 B

IIPOCTHIX 3a7a4

yMEHUH, TpeOyeMbIX HCCIICI0BAHNH,
IIPOIIECCHI, 00Iue
YPOBEHB) JUISL PELICHHUSA IpHUCIIOCa0INBACT
HOHATHS B IPEJIenax
o OlIpeeIEHHBIX CBOE TIOBEIICHHUE K
u3ydaeMol obnacTu
npobiiem B obnacTu 00CTOSTEIHLCTBAM B
UCCJICIOBAHUS peleHun npodaeM
Obnanaet
OCHOBHBIMHU
YioBiieTBOPUTENHLHO Paboraer nipu
. Ob6nanaet 6a30BEIMHU YMEHUSMH,
(noporoBbli IPSIMOM
O0IIMH 3HAHUSIMU TpeOyeMbIMHU 15T
YPOBEHb) HaOJTIO/ICHU T
BBITTOJTHEHMS

©opmynupoBKka ToOKazaTedeifl W KPUTEPHEB OICHMBAHUS

npuBeneHa B Tabnuie 7.

JaHHOU KOMIIETEHIIUH

Tabsuna 7 — [loxazaTesu U KpUTEPUH OLEHHBARHMS KOMIETCHIMH HA HTANAX

[loxazarenn n
3naTe VYmern Baagers
KpUTePHH

e  3Haem ® obOnaoaem ® gladeem
NPUHYUNDBL OUANa30HOM NPaKmu4ecKumuy
nocmpoeHust NPAKMUYECKUX HAGbIKAMU
MEXHON02UYECK YMeHUll, pabombl Ha
020 mpebyembix Ost 0bopyoosanui,
060pyoosans cpasHeHus u UCNONB3YEMOM 8
OJisL OCHOBHBIX evibopa npoU3BOOCmEe
npoyeccos MEXHONI02ULECKO20 INEMEHMOE
MEeXHON02UU obopyooesanus NEKMPOHHOU
INEKMPOHHO KOMNOHEHMHOU

O1imuno (BHICOKHMA KOMNOHEeHMHOU Oaswi
YPOBEHb) Oasol; e cnocoben

e 3Haem CamocmosmestbH
COBpeMeHH0e 0 pabomamp Ha
MEXHON02UYeCcK MEXHON02UUECKO
oe M obopyoosanuu
obopyoosanie,
UCNONIb3YEMOE 8
npou3soocmee
Mamepuanos u
KOMNOHEHMO8
MUKPO- U
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HAanocucmemuo

U mexHuKu
3Haem ymeem 6vlOupamo eraoeem
cospemennoe MEXHON02UYECKOE npakmudecKkumu
MEeXHON02UYECK obopyoosanue ons HAGbIKAMU
oe KOHKDEMHO020 pabompi Ha
obopyoosanue, npUmMeHeHus obopyoosanuu,
ucnonvbzyemoe 6 UCHONbL3YEMOM 6
npouzeoocmee npou3eo0cmee
Mamepuanos u MAmepuanos u
KOMNOHEHMOG KOMNOHEHMOB
Xopomo (6a3oBbiit MUKPO- U MUKPO- U
YPOBEHB) HAHOCUCTNEMHO HAHOCUCTNEMHOT
U MexHUKU MEeXHUKU
chocoben
6LINONHAMb
pabomeol Ha
MEXHON02UYECKO
M 0b6opydosantiu
noo
DPYKOBOOCMGOM
onepamopa
umeem ymeem peuiamo Mooicem
npeocmaeiieHue npocmole 3a0auu pabomams na
0 no 8vibopy MEXHONOSUYECKO
MEXHON02UYeCK MEXHON02UYECKO20 M 0bopydosanuu
oM 060py008aHUs 05 npu npsSImMom
obopyoosanuu, KOHKPEMHO20 yuacmuu
YioBJeTBOpHUTEIHHO UCNONB3YEMOM B NpUMEHeHUs. onepamopa
(meporoBwIii ypoBeHb) npoussoocmee
Mamepuanos u
KOMNOHEHMOB
MUKDO- U
HAHOCUCMEMHO
1l MexHuKy

3 Kovnerenmus JICK-2

NMCK-2: roroBHOCTHIO K NPHMCHCHHMEIO COBPEMEHHBIX TeXHOJOTHYMCCKHX MPOHECCoB

U TEXHOJIOTHYECKOro 000pyI0BaHHS Ha JITamax paspaGoTkH W NPOM3BOACTBA H3IC/IHH

MHKPO- M HAHOIACKTPOHMKH, TBepIIOTeJleOﬁ JINCKTPOHMKH M MHKpOCI/lCTeMHOﬁ TCXHMKH

Jlis hopMEpOBaHHS KOMIETCHIMH HEOOXOOMMO OCYHIECTBHTHL DS DTAIOB. Tambl

q)OpMI/IpOBaHI/ISI KOMIICTCHIINU, IIPUMEHIEMbIC JIJISI 3TOr0 BHIABI 3aHATHH H NCIIOJIB3YEMBIC

CpEACTBa OCHUBAHUS IIPCACTABJICHEI B T3.6J'II/IIIG 8.

CornacoeaHa Ha noptane Ne

388




Ta6auua 8 — ITanst GopMEPOBAHIS KOMIIETEHIAA U HCHO/Ib3yeMble CPeICTRA

OLCHUBAHU S
3. Cocran 3HaTH Ymern Baagers
JoimKeH 3HaTh Jlomxen ymers JlomxeH BiaaeTh
COBPEMEHHBIC 000CHOBATH BHIOOD METOaMH JiJIst
TEXHOJIOTUYECKHUE TEXHOJIOTHYCCKUX perieHwus
#
IIPOIECCH U IIPOLIECCOB M METOMIOB | TEXHOJOTHYECKHX
o0opynoBaHue, JUIs1 NOCTHIKCHHUS 3a/1a4 MUKPO-,
WCLOJIb3YEMBIE Ha [IOCTABJICHHOM HAHOBJIICKTPOHUKH U
Conepxanue sTanax pa3paboTKU U | TEXHOJIOTHUYECKOM MHKPOCUCTEMHOM
TANOB ITPOX3BOJICTBA TIEJIH. TEXHHKH.
U3JEIUI MUKPO- U
HaHOBJICKTPOHUKH,
TBEPAOTENLHOU
AIIEKTPOHUKH U
MHUKPOCUCTEMHOU
TEXHUKU.,
e JlabGoparophble
paboTH;
e Jlexuum; e BrimonHeHue
e JlaGoparopHbie
o [lpakTuueckue WHIUBHTYATEHOTO PaBOTH:
Buanr zansruit 3aHSTHSL, 3aJIaHus; ’
e [lpaktuueckue
o HWuomusunyansusie | ©  IlpakTuueckue
3aHSITUSA
3aIaHus 3aHSITHUS,
e CamocrosTeybHas
paboTa CTY)ICHTOR
e Odopmienue
OTUETHOCTHU U
3alluTa
e Tect; 1t e 3ammuTa
7a00PaTOPHBIX
e KonrpossHas pabor: naboparopHbIX
Wcnonn3yembie pabora; ’ pabor
e Odopmnenue u
cpencraa e Bruionnenue sanmTa e 3ammura
OLEHNBAHHS JIOMATITHETO KypCOBOTO
JIOMAIITHETO
3aJTaHs, HMPOEKTa,
33JIaHus;
® IK3aMel e 3K3aMeH
e Koncmexr
CaMOCTOSITCITLHOM
paboTHI

O6HII/I€ XapaKTepI/ICTI/IKI/I MoKazarejie u KPUTEPHEB OLCHUBAHUA KOMIICTCHIMHM Ha BCEX

sTanax npuBeJIeHk B TabmuIe 9.

Tabauma 9 — O6mue XapakTepUCTHKH OKA3aTe/ell M KPUTEPUEB OEHHBANNA
KOMIICTEHIIUM 110 3TANAM

Hoxazarenn u
KPUTEPHH

3uarh

YMeth

Biagern
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O6manaer
(haKTHUECKUMH U

Ob6nagaer nuana-

Xopomo (6a3oBbiii

HPUHIHAIILI,

R — 30HOM NPaKTHUUECKUX KonTponupyer
OTimuHo (BLICOKHIT 3HAHUSIMU B YMCHHH, TpeOyeMbiX paory, mpoBozuT
. JUIS pa3BUTUS TBOP- OLICHKY,
YPOBEHbD) npeaeiax ulyuaemoi .
OBIACTH C YECKUX PEHICHUH, COBEPIIECHCTBYET
HOHMMAHTEM TPAHHI abcTparupoBaHus JercTBUS paboThI
npobieM
HPUMEHUMOCTH p >
Obnanaer beper
3HacT haxTEL JAHAIa30HOM OTBETCTBEHHOCTH 3a
’ HIPAKTHYCCKHUX 3aBEPIICHUE 337129 B

YMEHHUH, TpeOyeMBIX UCCIIEIOBAHNUH,
MIPOLIECCHI, O0IHe
YPOBEHb) ’ JUI PELICHUS IPUCIIOCA0IUBACT
IIOHSITUS B TIPEJIEIax
o OIIPEAEIICHHBIX CBOE ITOBEJICHHE K
u3ydaeMmoln obsacTu
npobneM B obacTu 00CTOATETBCTBAM B
HCCIIE/IOBAHUs peteHun npodieM
Obnamaer
OCHOBHBIMH
YioB/1eTBOPHUTEIHHO Paboraer npu
- O6manaer 6a30BEIMUI YMEHUSIMH,
(HOpPOroBLIH IIPSIMOM
OOLIMMH 3HAHUAMMU TpeOyeMBbIMHU JJIst
YPOBEHB) HabJroneHun
BBITTOTHEH Ut
HOPOCTHIX 337184
QopmynupoBKa TOKA3aTeNlel W KpUTEpHEB OICHWBAHUS JAHHOM  KOMIIETEHLHH

npuseneHa B Tabune 10.

Tab6auna 10 — HoxazaTenn U KpUTEpHH OLCHMBAHNS KOMIETCHIUH HA 3TaNax

[Toxkazarenn u kpurepum 3narp Ymerb Bunapers
® 3Haem e  yumeem e gladeem
co8pemeHHble obocHosame Memooamu
MexXHoN02uYecKuUe 6b160p peuwieHus
npoyeccyl u MexXHON02UYeC MexXHON02UYECK
obopyoosanue, KUX npoyeccos ux 3a0ay
ucnonv3yemole Hd U Memooos MUKPO-,
smanax onst HAHOINLEKMPOHU
paspabomku u QOCMUdICeHUS! KU U
. npouU3800Ccme NOCMAG]eHHOU MUKPOCUCEMH
OraruHo (BHICOKHUI - g
U30enUl MUKPO- U mexHolocUuYec 0l mexuuKu
ypOBeHb) HAHONIEKMPOHUKU, Kou yeau ® graoeem
meepoomenbHol e obOnadaem npaKmu4eckum
SNEKMPOHUKY U OUAna3oHoM U HABLIKAMU
MUKPOCUCMEMHOTL NPAKMULeCKUX pabomol Ha
MeXHUKY YMeHull, obopyoosanuy,
®  nonuMaem mpebyemulx UCNONB3YEMOM G
obnacmu 015l CpaBHenUsL npou3eoocmee
KOHKPEmHOo20 u svlbopa IeMEHMO8
NpUMeHeHUs. MEeXHON02UYEC S71€KMPOHHOU
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Oa3zvl MUKPO- U
HOAHOINLeKMPOHUKY,
a makoice
MUKDOCUCMEMHOU
MeXHUKU

KOHKPEMHO20
NPpUMEHEHUA

MEeXHON02UYeCcKo20 K020 KOMNOHEHMHOT
obopyoosanus 0bopyoosanus ba3zbi
cnocoben
camocmosmens
HO pabomamb
Ha
MeXHON02UYeCK
om *
06opyoosanuu
3Haem ymeem snaoeem
MEeXHON02UYecKUe evlOUpams NPAKMUYECKUM
npoyeccol u mexHonozuiec U HABBIKAMU
obopyoosanue, Koe pabomer Ha
MexXHoI02UecKue 06opyoosaHue obopydosanui,
npoyeccol u oSt UCROJLb3YEMOM 8
obopyoosanue, KOHKDEMHO20 npouU3C00Ccmee
UCnONb3yeMule Ha NPUMEHEeHUs SNEMEHMO8
omanax INEKMPOHHOU
Xopomio (6a30BbIil paspabomku u KOMAOHEHMHOU
YPOBEHb) npoU3800cmea Oaszvi;
U30enUll MUKPO- U cnocoben
HAHO3NEKMPOHUK, BLINONHSIND
MEePOOMENbHO pabomel na
SNEKMPOHUKY U MEeXHON02UYECK
MUKDOCUCEMHOU om
MEXHUKY obopyodosanu
noo
PYKOBOOCMBOM
onepamopa
umeem ymeem Mooicem
npeocmaeietue 06 pewams pabomame Ha
OCHOGHbIX npocmoie MeXHON02UYECK
MEXHON02UYeCKUX 3a0a4u no oM
npoyeccax u eblO0OpY obopyoosanuu
obopyoosanuu Onn MeXHON02UYeC npu NPSMOM
YA0B/IETBOPUTEIBLHO CO30aHUS K020 yuacmuu
(moporoesblil ypoBeHb) ONEKMPOHHOU 0bopyoosanust onepamopa
KOMNOHEeHMHOU ons

3 Tunosnie KOHTPOJBHBIC 32 aHUA

Jins peanM3anyy  BRIIENEPEUNCICHHBIX 3a/1au OOYYCHHS MCIONB3YIOTCS CIIE/YIOIHE
Marepuabl: TECThI, KOHTPOJILHBIE PaOOTHl, HHAUBUAYAJIbHEIE 3a/aHHs, IPAKTHUESCKUE 3aJaHusl,
J1a0oparopHbIe PabOTHI, SK3AMEH.
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TunoBbic KOHTpONbHBIE 3aJaHMA WM WHBIE MaTephanbl, HEOGXOLMMBIC JUIS OLEHKH
3HAHUH, YMCHNH, HABBIKOB M (WIH) ONBITA JESTEIBLHOCTH, XAPAKTCPHU3YIOWUX OTallbl
hopMUpPOBAHKS KOMIIETCHIIMI B IPOIIECCE OCBOEHHMS 06PA30BaTENbHOIM IIPOI'PaMMBI, B COCTABE:;

3.1 TecTnl 1O colenyIOMMM pasiesiam:

1) IIpou3BoICTBEHHAs YHCTOTA, TUTHEHA U OE30ITaCHOCTE,
2) ®oromutorpadus;

3) Texnomnorus cOOPOUHBIX IIPOLIECCOB.

3.2 Kourpoasusie pabornbl:

Tema koutpompHoit paGorsr Ne 1: TexHomorus mUTOrpadUuecKHx © IUIA3MEHHBIX
IIPOIIECCOB.

Tema xouTposbHON paGorel Ne 2: Texuonorus (QOPMHUPOBAHUS TOHKOTUICHOUHBIX
MIOKPBITHHA.

3.3 Belno/iHeHHE JOMATNHNX WHINBHAYAJIbHBIX 3a1AHMIL:

Tema wnmuBupyansaoro 3amanust Ne 1 - Texsonorust GpopMHPOBAHUSI TOHKOTUIEHOUHBIX

MTOKPBITUH

Tema nnpuBmyansuoro 3aganus No 2 - TeXHONOTHS H3rOTOBIEHHS GPArMEHTa IICHOYHOMN
MMC. PacueT pexxuMOB MONy4YEHUs IUICHOK.

3.4 Tembl JabopaTopubIx padoT:
1). Texnonornyeckuit nponecc Gotoautorpadpun
2). OcaxcieHUE PEe3UCTUBHBIX M POBOISIIHX [LIEHOK
3). VI3roToBNEHHE ¥ MCCIIEIOBAHNE TOHKOTUIEHOUHBIX KOHIEHCATOPOB
4). VIsy4enue norpenisocTy H3roTOBICHUS TOHKOIUIEHOUHEIX PE3UCTOPOB

3.5 TeMbl NPAKTHYECKHX 3AHATHIA:
1). Texnonorus NOIydeHUs PUCYHKA HHTEIPATBHBIX MEKPOCXEM
2). Texuonorus usroronenns GoromabIoHOB
3). Pacuer pe:KuMOB HANBIICHUS IUICHOK METOIOM TEPMUYECKOTO HCIAPEHHMS B BAKYYME
4). Pacuér penMoB HalbUICHHS TIIEHOK METOIOM HOHHO-IIJIA3MEHHOTO PACTIBUIEHHS B BAKYYMe
5). Pacuer TeXHOJIOrHYECKOi MOTPEIHOCTH H3TOTOBNIEHUs AeMenToB MMC
6). PazpaboTka TeXHOJIOTHMYIECKOTO MAPIIPyTa H3TOTOBICHHAS TOHKOTIEHOUHBIX UTMC

3.7 Tembl 1151 caMOCTOSITE/IHLHOM PabOTHI

1). Texnonoruueckue cpenpl: Anmaparypa | 3JIEMEHTBI Fa30BbIX W XKHJIKOCTHBIX CHCTEM.
basoBpic onepalyn OUMCTKY XKUAKUX U Ia3000pasHbIX CPE.
2). besonacHocTh paboTHl B YHCTHIX MOMEIIEHHUSX: TOKCHYHBIE, B3PHIBOOIIACHBIE U
HIOXKaPOOTACHBIE CPEJIb. Y THIIM3ALUs OTXONO0B.

3). Baxyym: riyOuHa Bakyyma, CPEACTBA OTKAYKH M METOABI KOHTPOJIS.
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3.8 Ix3aMeHAIMOHHBIE BONPOCHI:
Texnomornueckue cpenpl. BasoBble Omeparyy OYMCTKH SKHAKHX M ra3006pasHbX cpet.
Ouncrka MOBEPXHOCTHU IUTACTHH,
Jlurorpaduyeckue nponeccer. Paspemaromast crioco6HOCTS smrorpaduu.
DU3HKO-XUMHUYECKAE OCHOBBI Iporiecca Gpotomurorpadun. Marepuans (orope3ucToB u ux
CBOHCTBA.
Crioco0pl 9KCHOHUPOBAHMA: KOHTaKTHas (OToTHTOrpadus, GoronuTorpadus ¢ 3a30pom,
npoeknuonHas OJI.
Texuonorus nsrotosnenus Gporomadnonos (PII). Morpemuoctu n3rorosnenns G111,
Onrrueckue sdpdextst mpu Gporomurorpadun.
Meronp! n TexHOIOTHs HOPMUPOBAHYS PUCYHKA MHTETPAIBHBIX CXCM.
OusrKa TEPMAMECKOIO UCTIAPEHHS B BaKyyMe. |loyduenue TIIeHOK METOIOM TePMUUYECKOTO
UCIIAPECHUSI.
Tepmuueckoe ncrniaperne B Baxyyme. CKOpocTh KoHieHcanuy. ITapaMeTpsl, onpenesiomme
CKOPOCTh KOHJICHCAIINH,
Mexanusm ncnapenus coenuaennit u crtapos. CHocoGk HerapeHusl.
®usuxa HoHHOro pacnsureHus. CKopocTs pacubuienus. CKOPOCTh OCAXK/ICHHS TIIEHOK,

Mornens nounoro pacneuienust. Kosdduuuent pacnbuienus. 3aBucuMocts KodpdUImenTa

pacHpUICHUA OT PA3/IMYHBIX IIapaMETPOB.
HonyquHe IUICHOK MOHHO-IUIA3MCHHBIM PacCIIbIICHUCM.

TexHoJNIoTusT  IUTa3MEHHBIX IPOIICCCOB. B3aHMO,H€ﬁCTBH€ SHCPrCTUYCCKHUX HMOHOB C

MarepHuaaMy.
TexHonornyeckuit mpouece U3roTOBICHNUS PE3UCTUBHOMN MaTPHILBL.
Texuonornyeckuit nporiece usroropnaenus RC-cxeMsbl.

TexHonorust cOOPOIHBIX TIPOLIECCOB.

4 Merommueckue MATEPHATBI

Jsi obecrieuenns mponecca OOydYeHHS W PEHIeHWs 3ajau oOydeHHs MCIOIL3YIOTCs

CJICAYIOIHUC MaTCpHUaJIbl:

MCTOIMHYCCKUC MaTepuanbl, ONPECIISIOMNe MPONCAYPEl OLEHHBAHUS 3HAHUN, YMEHUH,
H4BBIKOB H (I/IJII/I) OlbITa JOCATCIBHOCTH, XapaKTCpH3YIOIHX STallbl Q)OpMHpOBaHI/ISI

KOMHGTCHHH?I, B COCTaBC:

Metonuueckue marepuansl: Veasanet ¢ n. 12 paboueii npozpammbl.
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