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3. | IlpakTHYecKue 3aHATHS 18 18 | gacom
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6. 13 HuX B MHTePaKTHBHOI1 Gpopme 8 8 4acos
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1. HEJIA 1 3BAJAYA TUCITATLINHBI

Ieanro ¥3yyeHHs TUCLMIUIAHBI SBILICTCS OCBOCHHE TEXHUKH IMOIyYSHHMS BaKYyMa PasIM4HBIMU CIOCO-
Gamu, METOIOB U3MEPEHHS BaKyyMa, TEXHOJIOTHYECKOro 060pyI0BaHUs [yl BaKyyMHO-IUIA3MEHHOTO OCaXIie-
HHSA CJIOEB.

3agaud JUCLUIUIAHEL:

- U3y4eHHE OCHOB BaKyyMHOM TEXHUKH;

- U3Y4EHHUE COBPEMEHHOIO TEXHOJIOTHIECKOT0 000PYAOBAHHS.

2. MECTO JUCHHMIIJIMHBI B CTPYKTYPE OOII

B cooTBeTCTBHY C OCHOBHOH 06pa30oBaTeNbHOM IporpaMmoit o Hampasieruo 28.03.01 «Hawo-
TEXHOJIOTHH ¥ MUKPOCHCTEMHAs TEXHHKa» TUCHUILINHA « BakyyMHas TEXHUKa» OTHOCUTCS K JUCIIHII-
nuHaM 1o BeIbopy npodeccronansHoro nukia (51.B.J1B.11.2).

Wsydenne NaHHON NMCIUILIMHEI Ga3HpyeTcs Ha 3HAHWM CIENYIONMX TUCIHIUIMH: (BH3HKa, Ma-
TEMAaTHKa, XMUMUsl, BAKYyMHas ¥ ITa3MEHHAs JJIEKTPOHHKA.

OCHOBHBIE NIONIOXKEHHS JUCIHUILIMHEL HEOGXOMMBI CTyIEHTaM TIPH H3YYeHHH MUCHAILIHAH: «Du-
3MKa INICHOYHBIX CTPYKTYp», «IIpormeccsl MEKpO- U HaHOTEXHOJIOTH», «OCHOBEI TEXHOJOTHH BIIEK-
TPOHHOH KOMITOHEHTHOH 6a3bl», « TeXHOIOT S KPEMHUEBOM HAHOIIEKTPOHIKH Y.

3. TPEBOBAHUSI K PE3YJIIBTATAM OCBOEHUS JTUCIINILINHEBL

3.1. Msy9enne TUCHHIIAHBLI HAIIPABJIeHO HA OPMHPOBAHHE CJIeNYIOIAX KOMIEeTEeH Hii:

['0TOBHOCT HCIIOTB30BaTh Ga30BBIE TEXHOJIOTHUECKHE IPOILIECCH U 000pYyAOBaHKE, IPHMEHSE-
MBIE B IIPOU3BOACTBE MAaTEPUATIOB, KOMIIOHCHTOB HAHO- B MUKpOCHCTeMHOMN TexuukH (I1IK-8);

['oTOBHOCTE HCHONBE30BaTE 6a30BOE KOHTPOJIBHO-U3MEPHUTEIbHOE 000pyJOBaHUE AJISI METPOJIO-
THYECKOTO 00ECIeYeH s HCCIe[OBaHUM U IIPOMBIILICHHOTO MPOHU3BOJACTBA MaTEpPUATIOB U KOMIIOHEH-
TOB HaHO- U MUKpOCHCTeMHON TeXHUKHU(ITK-9);

['oToBHOCTE paboTaTh Ha COBPEMEHHOM TEXHOJOIHYECKOM 000pyIOBaHUH, HCIIOJBE3YEMOM B
HPOU3BOACTBE MaTCPHAIOB K KOMIIOHEHTOB HaHO- U MHKpOCcHCcTeMHOM Texuuku ([TK-10).

3.2. B pesysibTaTe H3y4eHHs! AACHUILIHABI CTYEHT JOJDKEH:

3HamMb: CIIOCOOBI OJTYYEHAs BAKyyMa, METO/(bI H3MEPEHH HU3KHUX IABIICHUH 233, TEXHONOIHIO
1 000py/I0BaHKE 11 BaKyyMHO-IIA3MEHHOTO OCAXICHHS HAHOCIIOEE;,

ymemb: BBIOHpATh BaKyyMHOE 0GOPYIOBaHHE JUIs TEXHOJOTHYECKHX Meel, CpaBHHUBAaTh pas-
JIMYHBIE BaKyyMHBIE METOBI MOIYICHHUS HAHOCIIOEB;

6100emb: IPAKTHIECKIMY HABBIKAME PaGOTHI HA BAKYYMHBIX TEXHONOTHIECKHX YCTaHOBKaX.

4. OBBbEM JUCIUILIVUHGI U BUJbI YYEBHOM PABOTHI

061113.51 TPYAOEMKOCTh NHUCIHUILUIAHEI COCTABIISIET 3 3a4YCTHBIC CAVHULIBI.

Bun yaeOHOH paGoTs T — CeMicrpm
AynMTOpHbIE 3aHATHS (BCET0) 60 60
B ToM uncre:
Jlexrpm 26 26
JlabopaTtopHsie paGoTHI 16 16
IpakTrueckue 3amarus (113) 18 18
CamocrosiTesibHast pa6oTa (Bcero) 48 48
B ToM uncre:
PacueTHO-rpadreckas pabora 14 14
[ozroToska K MPaKTHIECKHM 3aHATASAM H KOHTPOJILHEIM paGo-
i 24 24
IToAroToBKa K 1aG0paTopHEIM paboTaM, COCTABIEHHAE OTIETOB 10 10
O6mas TpyT0oeMKOCTE Jac 108 108
3aYyeTHEBIE eAMHUILI TPYAOEMKOCTH 3 3
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S. COAEP) KAHUE TUCHUIIJINHBI

5.1. Pazgesnbl AUCHMILINHE U BUALI 3aHATHH

) <
g g E 2 s =
- ©
- = E El 52| & g ®opmMHpyeMble KOM-
o
l'I/;I HaumeHoBaHue pa3iesna JMCHMILTHHBI % g g g g £ = é MeTeHnuy
= :w§§ EE 2 (OK, IIK, IICK)
<
= @)
1. | Brenenue 2 2 TIK-8, TIK-9
2. | Cnoco0Osl moJy9eHHs BEICOKOTO BaKyyma 8 6 8 12 34 TIK-8, TIIK-9, ITK-10
3. | Bribop BakyyMHBIX HACOCOB 2 2 8 12 TIK-8, TIK-9, ITK-10
4. | MeTonsl U3MEPEHNUS TaBJIEHUS ra30B 4 4 8 K-8, ITK-9, ITK-10
5. | IlpakTiueckyue peKOMEHIALMH II0 BEIOOPY BaKy- 5 2 10 14 TK-8, TIK-9, TTK-10
YMHOT0 000pyIOBaHUs
6. | MloHHO-COpOLIOHHEIE SIBIICHHUS B BAKYYME U B 4 4 4 8 20 TIK-8
IUTasMe
7. | BakyyMHBIE METOBI MOTydEHUS HAHOCIIOEB 4 4 4 6 18 TIK-8, TIK-9, [TK-10
3.2. Conep:kanne pa3/esioB NUCHAIIHHGI (110 JIEKIHAM)
Tpyno- ®opMupyemble
Ne HaumenoBaHue PYA PMHPY
n AT CoaepixaHue pasiesioB €MKOCTh KOMIIETEeHIIHH
1 (uac) | (OK,IIK, IICK)
1 Brenenue Ponb BakyyMHBIX ¥ IUJTa3MEHHBIX TEXHOJOTUH B MHKPO- H HAHO- 5 TIK-8, TIK-9
3JIEKTPOHUKE
2 | Cnoco6sl moy- OCHOBHBIE 3aKOHBI BAKyyMHO! TeXHHKH. MexaHWdecKde, Napo- TIK-8. TIK-9. TTK-
9EHHUA BEICOKOrO | MacisHele DH(GY3HOHHBIE HACOCH, (DU3MKO-XUMIUIECKHE METO- 8 ? 10 ’
BaKyyma b ITOJTy9EHHMs BBICOKOTO BaKyyMa.
3 Br160p Bakyym- Pacyersl mapameTpoB mmi BRIGOpa HACOCOB VIS KOHKPETHBIX 5 ITK-8, IIK-9, ITK-
HBIX HAaCOCOB [IPAMEHEeHHI 10
4 | Merozpt u3mepe- | TemToBble M MOHW3ALMOHHBIE BAKYYMMETPHL. Bakyymmertps s TIK-8. TIK-9. [IK-
HUH JaBleHU M3MEPEHUS CBEPXHU3KUX JaBJIeHU rasos. Macc- 4 ’ 10 ’
rasoB CIIEKTPOMETPHIECKHE UCCIIENOBAaHNS B BAKYYMHEIX YCTAHOBKAX
5 IpakTiyeckue BrI60p BakyyMHBIX HAaCOCOB Ul KOHKPETHBIX MPUMeHeHHit. Co-
PEKOMEHIAINH 10 | BPEMEHHBIE THIIOBBIE YCTAHOBKH JJIS TEXHOJIIOTMIECKUX Lieyeit 2 TIK-8, I1K-9, ITK-
BBIOOPY BaKyyMHO- 10
ro 060pynOBaHUA
6 | HonHo- Du3yKa MPOLECCOB aACOPOLMK M IeCOPOLMH HAa TIOBEPXHOCTH
COpPOIMOHHEIE 5B- | TBEPJOrO TeNla B BaKyyMe. BiusHve woHHOM 60MOapIMpOBKH Ha 4 K-8
JICHVS B BAKYYM€ H| 3TH Hpouecchl. CTeneHs 3arpa3HeHN] HaHOCIIOEB IIPH OCAKICHHH
B IUTa3Me B BaKyyMe.
7 | Bakyymubie meto- | TepMHYecKOe HCIApeHHE B BaKyyMe. CKopocTh  OCaXKIeHHS. ITK-8. TIK-9. TIK
IBI IIOTY9EeHHA IIpakTdeckne pekoMeHAalHy. MeTomsl KOHTPOJA TOJIIMHEL 4 > 10 ’
HAHOCJIOEB HAHOCJIOEB.

5.3. Pasjenbl IUCIHMITHHBI H MEXIHCOAILIAHAPHBIE CBSI3H ¢ 06ecnedaBaromIMM (mpenbI-
AYIHMHA) U 00eceInBaeMbIMH (I10CIETY O MHAMHE) JUCIAITHHAME
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Ne Hanmenosanue o6ecnieunBaromux (mpeasi- | Ne Ne pasjeJIoB NaHHOM JHUCUMILIMHBI, U151 KOTOPBLIX HE00X0IUMO
n/n AyLUHX) U obecneunBaeMbIx (TIOCJIEAYIO- H3y4yeHne obecneduBaOMHUX (PeILITYIIHX) H 0GecIeYnBaeMbIX
IIHX) TACHMILIMH (HoCJIERYIOMIMX) JUCIMILINH
1 | 2 T 3 T 4 [ 5 T 6 7
IIpenmecTByOIMME AMCHUILITHHBI
1 | Maremaruka + + + +
2 | Ousuka + + + +
BakyyMHas ¥ Ia3MeHHas 3JIeKTPOHHKA + + +
Iocyeayronue AMCHHIIHHBI
1 | Iponeccs MUKpPO- i HAHOTEXHONOTHH | |+ + + | o+ ] o+
4




2 | OCHOBBI TEXHOJOIUH SIEKTPOHHOK KOMIIO- " =
HEHTHOH 6a3bl
3 | TexHOMOTrHsA KpeMHHEBOI HAHOINIEKTPOHUKH + + + +
4 | MonenupoBaHWe U IPOCKTHPOBAHHE MHUKPO- H
HaHOCHCTEM + +
5 | ®usuka INIEHOYHBIX HAHOCTPYKTYP 2 L

5.4. CooTBercTBHE KOMIETeHIMI, GOpMHUPYEMBbIX IPH H3y4YeHHH AUCOMILIAHBI, H BHIOB

3aHATHH
Ilepeuyens Kom- Bugel 3ansiTuii
neTeH M I Ja6. | Ip. CPC ®opMbI KOHTPOJIS
pao.
KouTtponeHbie paboThl. BEIonHeHre MpakTHIECKHUX 3a/1a-
TIK-8 + + + + HUH, MHAVBUAYaTbHBIX 3aJaHMH. 3aIUTa OTIETOB 110 Jia-
6opaTopHsIM paboTam
KonrponbHele paboTs. BEINOIHEHME IPAKTHIECKAX 3a/1a-
[IK-9 + + + + HUH, HHAMBAIbHBIX 3aJaHui. 3aIIiTa OTIETOB MO Jia-
6opaTopHBEIM paboTam
KonTtpomsHeie paboTs!. BEIIONHEHYE IPAKTHYECKHX 333~
IIK-10 + + + + HUM, MHAMBUIYANbHBIX 3aaHui. 3aIuTa OTIETOR I10 Ja-
OopaTopHsIM paboTam

6. METO/IbI 1 ®OPMBbI OPT AHU3AITUM OB YYEHUSI

TexH0JIOrHH HHTEPAKTHBHOI'O0 00yIeHHs PH PA3HbIX OPMAX 3aHATHI B 9acax

IpakTu- JlaGopa-
®opmsl | Jlekuun YyecKkue TOpHbIE
Bcero
MeTonbl (gac) 3aHATHS paboThl
(4ac) (gac)
Tectrr 4 4
HccrnenoBarenbckuii METON PEIEHHs] CUTYaMORHBIX TPaKTH- 4 4
KO-OPHECHTHPOBOYHBIX 3a1ad
HToro MHTEpaKTHBHEIX 3aHATHH 4 4 8
7. JABOPATOPHBIN IPAKTUKYM
Tpyno-
Ne Ne paspena muc- Komnerernmun OK,
o S——— Temaruka nabopaTtopHbIX paboT elg(;cc;l, K
1 2.3.4 Mexannyeckue BakyyMHbIE HACOCHI U TIPEIBAPUTEBHOMN 4 IIK-8, IIK-9, ITK-
) 2 OTKa4KH BaKYyMHOM YCTaHOBKH 10
Croco6r! moJTy9eHus BEICOKOTO BaKyyMa K-8, IIK-9, TIK-
2 2,3,4 4 ’ 10 ’
3 4 TemnoBbIe U HOHM3AUMOHHEIE BAKYYMMETPHI U H3MEPEHHS 4 TK-9
) JABJIEHHS Ia30B )
4 6.7 TexHomorus MoIyIeHus HAHOCI0EB METOIAME HOHHO- A I1K-8, IIK-9, ITK-
) i IIA3MEHHOTO OCAXKIEHILT 10
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8. IPAKTUYECKUE 3AHATHSA (CEMUHAPBI)

Ne pas- Tpyno-
Ne gena ., e€MKOCTh Komnerenuun
R — TemaTuka NPpaKTUYECKHUX 3aHATHH (CEMHHAPOB) (aac.) OK, IIK, IICK
JIMHBI
1. 2 OnpezeneHre OCHOBHBIX TApaMETPOB MEXaHIYECKIX HACOCOB 2 ITK-8, ITK-9,ITIK-10
2. 2,3 Pacuet 3 peKTHBHOM CKOPOCTH OTKAIKH K-8, ITK-9,ITK-10
3. 23 Pacuer nmapamerpoB nuhy3MOHHBIX HACOCOB TIK-8, TTK-9,[TK-10
4 23 }:éig::T [1apaMeTPOB KOHICHCALIMOHHBIX ¥ KPHOAaACOPOIIMOHHBIX Ha- 5 TIK-8, [TK-9,ITK-10
Pacuer BEI60Opa BaKyyMHBIX HACOCOB UL OOECIIEIECHIS 33 JaHHOTO
3. 2,3,5 IIaBJIEHHA Ta3a 2 K-8, TIK-9,IIK-10
6. 6.7 ::C‘ICT TpeOyeMOoro IaBieHHS ra3a Ipy BaKyyMHOM OCaXIEHUH CII0- 5 TIK-8, TIK-9,ITK-10
- 6.7 Pacder creneHy 3arpA3HEHUS CIOEB PH BAKYYMHOM OCa IEHUH ’ [IK-8, TIK-9,[TK-10
8. 7 Pacuer napaMeTpoB HOHHO-ILIa3MEHHOTO OCKICHUS HAHOCIIOER 4 ITK-8, TIK-9,ITK-10
9. CAMOCTOATEJIBHAS PABOTA
Ne Ne pasnena TeMaTHKa caMOCTOSITEJILHON PaGoOThI Tpyno- Komnerennuu | KoHTposb BhINOJIHE-
€MKOCTh
n/n | JUCHMILIHHBI (Oemanuzayus) (uac.) OK, IIK, IICK HHUsI paboThI
1 1,7 IToaroroBka kK KOHTPOIBLHBEIM paboTam 16 HKIZEZ _1'1110<-9, KourponsHas pa6ora
IToAaroToBKa K MPaKTHIECKMM 3aHATHAM K-8, ITK-9, BrinonseHue npakTu-
2 2,3,6,7 8 N
TIK-10 YECKUX 3aaHui
IToaroToBka x 1a00paTOpHEIM paboTaM u IIK-8, I1K-9, OTyetsl o Mabopa-
3. 2,3,4,5,6,7 10
3aIIMTa OTYETOB T1IK-102 TOPHBIM paboTaMm
Brinonuenne pacuetHo-TpadugecKux pa- I1K-8, ITK-9, Pacuerno-
4. 2,5 14
oot IK-10 rpaduaeckue paboThl

10. NIPUMEPHASI TEMATHUKA KYPCOBBIX ITIPOEKTOB (PABOT)

HE MPelyCMOTPEHO

11. PEUTHHT OBASI CHCTEMA JIJIS1 OIEHKHY YCIIEBAEMOCTH CTYAEHTOB

Ta6auua 11.1. baaabHble OIEHKH JIsi 371EMEHTOB KOHTPOJIS
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e ., MaxcumanbHBIN
MaxcuManbHbIit MaxcumanbHbIH 6 B
OneMeHTHl yueOHOH feaTensHocTi | 6amn Ha 1-yro KT ¢ Oaynt 3a meprox A7 33 IOPHON -
. Mexnay 2KT u Ha ceMecTp
HaJaJjia cemecTpa mexnay 1KT u 2KT
KOHEII ceMecTpa
Iocemenue 3aHATHI 3 3 4 10
KonTponbsHas pabora Ne 1 10 10
WnnuBumyanbHble 3aaHus 13 13
KonTtponsHas pabora Ne 2 10 10
BrinonHenue n 3amura gabopatop-
24 24
HBIX paboT
IpakTHyeckue 3aHsATUS 12 8 7 27
KoMIoOHEHT CBOEBpEMEHHOCTH 2 2 2 6
HTtoro makcumyMm 3a nepuon:
17 46 37 100
Hapacraoumum nrorom 17 63 100 100
6




Tabauma 11.2. Ilepecder 6a/110B B OIIEHKH 32 KOHTPOJIbHbIE TOYKH

Bannel Ha 1aTy KOHTPOILHO# TOYKH Onenka
> 90 % ot MaxcuManbHOH cyMMBI OajutoB Ha gaty KT 5
Ot 70% 1o 89% oT MaxcUMaEHOM cyMMEI 6ayuToB Ha gary KT 4
Ot 60% 10 69% oT MakcumanbHOM cymMMEel 6auioB Ha gaty KT 3
< 60 % OT MakCUMaNbHOM cyMMbI 6asioB Ha gaty KT 2

Tabauna 11.3. Ilepecder cyMMBbI 62/1710B B TPAXHIMOHHYI0 H MEKIYHAPOXHYIO OLIEHKY

n Basi CyMMa 0aJ1J10B, YYUTHIBAET YCIEIIHO
Onenia (M'OG) o yMcnaHHLm 3’Ic):;ameﬂ Y Ouenica (ECTS)
S (otnu4aHO) (339TEHO) 90 —-100 A (oTmmaHO)
85-89 B (09eHs X0poIIo)
4 (xopomo) 75_84
(3auteHo) 7074 C (xopomo)
3 (YHOBIIETBOPUTEIIHHO) 65— 69
(3auTeH0) 60 — 64 E (mocpencTBeHHO)
2 (HeyZOBIIeTEODHTEITHHO), Huzxe 60 6anios F (seynoBieTBOpUTEILHO)
(He 3a9TeHO)

12. YHEBHO-METOJHYECKOE 1 NTH®OPMAIIMOHHOE OBECIEYEHHME JHUC-
IMUITJINHBI

12.1 OcHoBHas JHTepaTypa

12.1.1. Nanumaa T.W. BakyymHO-IIa3sMeHHbBIE METOIbI IIONYYEHHS HAHOCTPYKTYD. — YueOHOe
nocobue.-Tomck: TYCYVYP, 2012.- 90 C.- [anexTponHsIi pecype] -
http://miel.tusur.ru/index.php?option=com_content&view=article&id 231

12.2 lomonEATEIbHAS JHTEPATYPA

12.2.1. Pozanos JL.H. Baxyymmas Texruka. — M.: BIIL, 1990. — 320 c. (4 3x3.)

12.2.2. Bakyymnas texsuka. CnpaBounuk. [lon pen. E.C. ®ponosa, B.E. Munaifuesa. — M.:
Mamunocrpoerue, 1985. — 360 c. (10 sx3.)

12.3 Y4yeGno-meToqHIeCKHE HOCOOHS B NIPOrpaMMHOe 0GecHedeHne

12.3.1. Nanwnmana T.M. BakyyMHO-IIIa3MeHHBIE METOIBI IOy YSHUS HaHOCTPYKTYp. — YueOHO-
METONIMIECKOE OCOOKE 110 ayAMTOPHBIM MPaKTHIECKHM 3aHATHAM U CAMOCTOATENBHON paboTe I
HOATOTOBKM CTYNCHTOB IO HampaBineHHsM 210100.62 «DneKkTpoHWKa ¥ HAHOIIEKTPOHHKA» H
222900.62 «HaHOTEXHONOTHE H MUKpOCHCTEMHas TexHHKa» — Tomck: TYCVYP, 2012. - 20 c.— [amex-
TPOHHBIH pecypc] - http:/miel.tusur.ru/index.php?option=com_content&view=article&id 231

12.3.2. Nanumuna T.M. BakyyMHO-IIIa3MeHHbIE METOBI IOy YCHHS HaHOCTPYKTYyp. — MeToau-
YCCKHE YKa3aHHs IO BBIIOIHCHHIO JTabOpaTOpHBEIX pabOT IS CTYIAEHTOB HampabieHmi 210100.62
«DJIEKTPOHHKA W HAHODJIEKTpoHuKa» i 222900.62 «HaHOoTeXHONIOrUH 1 MHKDPOCUCTEMHAS TEXHUKA» —
Tomck: TYCVYP, 2013.- 28 c.— [sexTpOHHBLT pecypc] -
http://miel.tusur.ru/index.php?option=com_content&view=article&id 231

12.4 baspl JaBHBIX, HHPOPMANHOHHO-COPABOYHbIE H MOUCKOBBIE CHCTEMbI
13. MATEPHAJIBHO-TEXHUYECKOE OBECTIEYEHUE U CIIUILIAHBI
Jis peanuzanuy JTEKIUOHHBIX ¥ NPAKTHYECKHX 3aHATHI HEOGXOIUMBL: KOMIILIOTED C YCTaHOBJIEHHBIM

HporpaMMHbIM obecriedenueM (11 12.3), IpoeKTop u dKpaH.

JlabopaTopHble paboThI IPOBOAITCS B CHIEHATH3UPOBAHHOM 1a6OPaTOPHH xapenpsr DU3MIECKO IeK-
TPOHMKM, OCHAIEHHON BaKyyMHBIM TEXHOJIOTHIECKAM 060PYyTOBAHHEM.
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1 Beenenue

@onn omenounslx cpeacts (POC) sBisercss mnpuwioxkeHweM K paboueit mporpamme
TUCHHUILIAHB! «BakyyMHO-IITa3MEHHBIE METOMBI IOTyYeHHS HAHOCTPYKTYP» ¥ MPEACTaBIIET coO0M
COBOKYIIHOCTH KOHTPOJIbHO-M3MEPHUTEIBHBIX MAaTEpHAOB (TUIIOBEIE 3a4a9l (3a1aHHUsT), KOHTPOJIBHEIE
paboTel, TECTHI U Jp.) ¥ METONOB HX MCIIONIH30BAHMS, NPEAHA3HAYCHHBIX UL M3MEPEHHS YPOBHS
JOCTH)KEHHsI CTYIEHTOM YCTaHOBJIEHHBIX PE3Y/IBTATOB O0yUEHHS.

®OC mo mucmummmHe «BakyyMHO-IUIa3MEHHBIE METONBI IIONYYEHHS HAHOCTPYKTYD»
HCIIOB3YeTCs PH MPOBEICHUM TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH U NMPOMEXKYTOUHOM aTTeCTal[uy
CTYICHTOB.

IlepedeHr 3aKpemNeHHBIX 33 OUCIUIUIHHON «BakyyMHO-IIa3MEHHBIE METONB! IOTyYeHHUS

HAHOCTPYKTYp» KOMIIETCHIIM MpuBeeH B Tabmuie 1.

Tabmuna 1 — IlepedeHs 3aKpenieHHBIX 32 AUCHUIIMHON KOMIIeTeHITiA

JTtans! popMHPOBAHUSA

Kon DopMyIHPOBKA KOMIIETEHIINH
KOMIIETCHIIHH

3HaTh OCHOBBI BaKyyMHO
TEXHUKH, TEXHOJIOTHIECKOE
o0opynoBaHue IS
IIOJIy9E€HHUS MUKPO- U
HaHOCTPYKTYD;

Ymers BEIOUpATEH CIOCOOEI
T'oToBHOCTE HCTIOMB30BaTh 0a30BBIE TEXHOJIOIHYECKUE | HMOTyIEHHsS BAKyyMa I
mpomeccsl W obopymoBaHHE, — IPEMEHSEMBIE B | KOHKPETHBIX IPHMEHEHHMI;

IIK-8 IPOHU3BOACTBE MAaTCPHAIIOB, KOMIIOHEHTOB HaHO- ¥ | Biamers mpaxTuyeckuMu
MHUKPOCHCTEMHOHN TEXHHKH HaBBIKaMu pabOTHI Ha
BaKyyMHOM
TEXHOJIOTHYIECKOM

000pYIOBaHUH, BHIIOTHATE
paboTEI IO IOIYYESHUIO
KOMIIOHEHTOB MUKPO- H
HAaHOCHCTEMHOH TEXHHKH.
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ITK-9

['oTOBHOCTE HCIIOTB30BATH 6a30BOE KOHTPOIHHO-
H3MEpPHUTENBHOE 000PYJOBaHHE I METPOJIOTHYECKOTO
00€CIeUeH S HCCIENOBAHUM 1 IPOMBIIIICHHOTO
TIPOX3BOJICTBA MAaTEPHAIOB U KOMIIOHEHTOB HAHO- U
MHKPOCHCTEMHOMN TEXHUKH

3HaTh METOIBI U3MEPEHHS
JIaBJICHUS ra30B, METOBI
KOHTPOJISA TOJIIHHEL
HaAHOCJIOEB;

YmeTp HCIIONIB30BATH
6a30BO€ KOHTPOJILHO-
HU3MEPUTEITBHOE
obopynoBanue s
METPOJIOTHYECKOTO
obecreueHns
HUCCJICIOBAHUM;

Bnaperp npakTruecKkuMu
HaBBIKaMU KOHTPOJISA
JIaBJICHHUS ra3oB U
TOJIIIUHEI HAHOCJIOEB,
COCTaBa OCTAaTOYHOH
arMoc¢epsl.

IIK-10

I'oToBHOCTH paboTaTh Ha COBPEMEHHOM TEXHOIOIMIECKOM
000pyYOBaHUH, HCIOIB3YEMOM B IIPOHU3BOICTBE
MarepHaioB ¥ KOMIOHEHTOB HAaHO- X MUKPOCHCTEMHOM
TEXHUKA

3HaTh COBpEMEHHEIE
CIIOCOOBI TOJTYYEeHHUS
BBICOKOTO BaKyyMma,
TEXHOJIOTHYECKOE
00opynoBaHue,
HCIIOJIE3YEMOE B
[IPOU3BOJICTBE MaTEPHAIIOB
Y KOMIIOHEHTOB MUKPO- H
HAHOCUCTEMHOM TEXHUKHU;
YMeTh BBIOMpATH THITHI
BaKyyMHBIX HACOCOB JIJIS
TEXHOJIOTHYECKOTO
obopynoBaHUs
KOHKPETHOT'O Ha3HAYCHU;
Baaners mpaktuuecKkuMu
HaBBIKAMU pabOTHI HA
BaKyyMHOM
TEXHOJIOTHIECKOM
000pyIOBaHUHU, HABBIKAMH
10 HAIBUICHUIO MUKPO- |
HaHOCJIOEB.
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2  Peanuzanmsa KoMoeTeHIMi

i Kommerennus K-8

IIK-8: ToToBHOCTP HCIIONB30BaTh Oa30BEIE TEXHOJOTHYECKHE IPOLECCHI M 00OpYyIOBaHME,
IIPUMEHSEMBIE B IIPOM3BOICTBE MaT€pHAIIOB, KOMIIOHEHTOB HAHO- ¥ MUKPOCHCTEMHOMN TEXHUKH.

Jns ¢opMupoBaHHMS KOMIETEHIMM HEOOXONMMO OCYIIECTBHTH psI  3TalloB.

OTans!

(bOpMI/IpoBaHI/ISI KOMIIECTCHIWH, IIPUMEHACMBIC ULI 3TOI'O BHIIbBI 3aHATHH U HCIIOJIB3YEMBIE CPECTBA

OLICHMBAHM NIPEACTABIICHE] B Ta0muIe 2.

Tabmaua 2.— Iranel popmuposanus komnereHnun ITK-8 u uenosb3yemsle cpencTsa

OlleHHBAHUA
1. Cocras 3HaTh Ymers Baaners
Bnaners
3HaTh OCHOBHI PR O
AT ARG TCXERK, YmeTsb BEIOUpAThH HaBBIKAMH pabOTHI Ha
CIIOCOBHI IOy IeHHUS BOCY YoM
TEXHOJIOTHIECKOe TEXHOJIOTHIE CKOM
Conep:xanue 3TanoB | 000pyIOBaHHE IS BARyyMa A 000pyOBaHUH,
OJIy4YE€HHSI MUKPO- U KOHED eTHBDi BEIIIOJIHATH pa6OTBI 110
HAHOCTRYETYD; IIPUMEHEHHH; TIOJTy9eHHIO
KOMIIOHEHTOB MUKPO- U
HaHOCHUCTEMHOMN
TEXHUKH.
Jlexruu; IIpakTryeckue 3aHITHS;
s —— IlpaxTnaeckue 3ansaTus; | JlaGoparopHble paGOTEL IIpakTryeckue 3aHATHS;
WnnuBunyansHBIE WHnusuyansHbIe JIa6oparopHbie paboTEI
3aJaHusg 3aJaHus

Hcnonn3yemeie
CPEeACTBA OLeHHBAHMS

KoHTponsHEIE paboTH;
Tectrr;

3amura
HUHIABHUIYaTbHBIX
3aJaHui;

Bremonaenune
MIPaKTHYECKUX 3aHATHI

KorTpomsHEIE paboTH;
Brmontaenue
71a00paTOpHEIX paboT;
3amura OTYETOB;
3amuTra
MHIIBUTYATBHEIX
3aJTaHUT;

Brmonaenue
IPaKTUYECKUX 3aHATHH

Bremonaenue
71a60paToOpHEIX pabor,
3alUTa OTYETOB;
3aIuTa IPaKTHIECKHX
3aHATHI
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2 Kommnerennus [1K-9

IIK-9: loTOBHOCT WCIONMB30BaTh 6a30BOE KOHTPOJBHO-H3MEPHTENEHOE OGOPYNOBAHHE IS
METPOJIOTHIECKOTO O0ECIeYeH s MCCIeOBAHMA M IPOMBIIUIEHHOTO IPOM3BOACTBA MATEPHAOB U
KOMIIOHEHTOB HAaHO- ¥ MUKPOCHCTEMHON TEXHHKH.

st GOpMHEpPOBaHMSA KOMIIETEHIIMM HEOOXONMMO OCYIIECTBHTH pSI OTAamoB. DTarmbl

(I)OpMI/IpOBaHI/ISI KOMIICTCHIIMH, IIPUMEHSIEMBIE JIJId 3TOT0 BHUIBI 3aHIATHH U HCIIOJIL3YEMBIC CpeACTBa

OIICHUBAHUS IIPECACTABIICHEI B Ta6mme 3.

Tabauna 3— Jranel popmuposanus kommerennuu IIK-9 u ncnmoss3yemble cpercTBa

OLICHHUBAHUSA
2. Cocrtas 3HaTh Ymers Baagers
YMeTh HCIIOB30BaTh Baagers
3HaTH METOMBI 0a30B0€ KOHTPOJIBHO- IIPAKTUIE€CKUMH

U3MCPCHHS NaBJICHH H3MEPHUTEIIBHOE HaBBbIKaMH KOHTPOJII
Ta30B, METOBI 060pyn0BaHI/Ie LA JaBJICHUS ra30oB U
Conep:xaHue 3TanoB
KOHTPOJIS TOJIIIAHBI METPOJIOTHIECKOTO TOJIITHBI HAHOCIIOEB,
HaHOCJIOEB; obecrneyeHus COCTaBa OCTaTOYHOM
HCCJIEJOBAHUI; arMocdepsl.

Jlexiun; [IpakTHyeckue 3aHATHS;

s T IIpaktgeckue 3ausatus; | Jlaboparopusie paboTEL; [IpakTryeckue 3aHATHS;

& WunuBuayaibHbIE WunuBuayanbHbIE JlaboparopHbie paboTsI;

3a/laHus; 3a/1aHus;

Hcnoan3yembie
CPeACTBA OIeHUBAHUSA

KonTpomsHbIE paboTHL;
TecTsr;

3ammra
HWHIABHUIYaTbHBIX
3aaHuii;

Brmonaerue
MIPaKTHYECKUX 3aHATAN

KonTpomsHbIe paboTHr;
Brmonsesue
1a00paTopHBIX paboT U
3alUTa OTYETOB;
WHnuBuyanbHbIE
3a/IaHus;

3amuTa IpakTHIeCKuX
3aHATHI

Brmonnenue
nabopaTopHBIX paboT U
3amuTa OTYETOB;
3amuTa IpaKTHYeCKUX
3aHATHHN
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3 Hommerennus [IK-10

ITK-10: ToToBHOCTH paboTaTh HA COBPEMEHHOM TEXHOJIOTHYECKOM 000PyAOBaHUH, HCIOIB3YEMOM B

IIPOM3BOMICTBE MAaTEPHUAIIOB ¥ KOMIIOHECHTOB HaHO- 1 MUKPOCUTEMHON TEXHUKH.
Ins  GopMHpOBaHUS KOMIIETEHIIMH HEOOXOAWMO OCYIIECTBUTH pSJ 3TaIlOB.

DTarsl

(bOpMI/IpOBaHI/IH KOMIICTCHIIMH, IPUMEHAEMBIE IJIsI 5TOT'O0 BHIBL 3aHATHH U HCIIOJIL3YEMBIC CPENCTBA

OLI€HHUBaHUA IIPEICTABIICHEL B Ta6JIHHC 4.

Tabauua 4 — Itansl popmupoanus komnereHuun IIK-10 n ucmonb3yemble cpeacTBa

OIleHHBAHUS
3. Cocras 3HaTh YMmeTh Biaaners
3HaTH COBpEMEHHEIC
CITOCOOBI IOy ICHUS
BBICOKOI'O BaKyyma Baaners
’ YmeTtpb BEIOHpATH THITBI
TEXHOJIOTHIECKOE IPaKTHICCKUMH
BaKyyMHBIX HaCOCOB JIJIS
oGopyoBane, yyMm HaBBIKaM¥ pa0OTHI Ha
TEXHOJIOTHYCCKOI'O BaKyyMHOM
HCIIONIE3yeMOe B
Conep:xaHue 3TaNOB obopymoBaHUs TEXHOJIOTHYECKOM
IIPOU3BOJICTBE 6
KOHKPETHOTO O00OpyAOBaHNH,
MaTepuajoB U
HA3HAYCHMUS, HaBBIKaMH 10

KOMIIOHEHTOB MUKPO- U
HaHOCHCTEMHOH
TEXHUKH,

HaITbUICHUIO MUKPO- A
HaHOCJIOCB.

Bune! 3auaruii

KorTpoisuble paboTsr;
TecTrr;
WunuBugyaasHEIE
3a/1aHus;
IIpakTuaeckue 3aHATHS,

KonTpomsHEIE paboTHI,
TecTsr;
WNunuBuayansHbIE
3aaHudg;
IIpakTrdyeckue 3aHATHS;
3amuTa TpakTHIeCKuX
3aHATHH;
JlaboparopHbie paboTEL;

3amuTa IpaKTHIeCKIX
3aHSITHHU;
JlaboparopHbie paboTHL;

Hcnoan3yembie
CpeICTBA OIeHHBAHUS

Jlexaipm;

IIpakTuueckue 3aHATHS,
WHnuBuayaasHEIE
3alaHus;

IIpakTHyeckue 3aHATHS,
JlaboparopHbie paboTEI;
WnpuBunyanbHbIE
3a/1aHuUS;

IIpaxkTudeckue 3aHATHSA;
JlabopatopHble paboOTEL;
MunuBugyaibpHbIe
3a1aHus;
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1.Komnerennus ITK-8 - T0TOBHOCTE HCIOIB30BaTh GA30BbIE TEXHOTOIHYECKHIE IIPOIIECCHI B
000opynOBaHKE, IPIMEHSEMBIE B IPOM3BOJICTBE MaTepHaoB, KOMIIOHEHTOB HAHO- U
MHKPOCUCTEMHOM TEXHUKH.

O61mme xapaKkTepHCTHKY OKA3aTeNell 1 KPUTEPHEB OLCHHBAHNS KOMIIETEHITHHA [I0 3TaaM
NIpUBENEHEI B TaOIuIlE 5.

Tabauua S — O6mue XapaKTePHCTHKH MOKa3aTe/ el H KPHTEPUEB OLeHHBAHHS KOMIIETeHITHH

10 3Tanam

ITokazareau u

3HaTh YMmern Bnagers
KPUTEPHH
Ob6namgaer OOmagaer quana3zoHOM
baKTHIECKAMH U [IPaKTUYECKUX YMEHUH,
KorTpomipyet pa6orty,
. TEOPETHICCKUMHU TpeOyeMBIX IS
OrnmyHo (BBHICOKHI IIPOBOZIUT OIICHKY,
3HaHWAMH B IIpeaesax Pa3BHUTHUS TBOPUECKUX
YPOBEHB) Y 9 COBEpIICHCTBYET
HA3y4aeMoH 00JacTH ¢ peIeHu, .
JercTBHS paboThI
IIOHUMAaHUEM T'PaHHUIL abcTparupoBaHus
IIPEMEHUMOCTH IpodiemM

Xopomo (6a3oBbrit

3HaeT QaxThl,
IIPUHIIAIIEL, TIPOIECCEL,

Ob6nagaer auamnazoHOM
MIPaKTHYECKUX YMEHUH,
TpebyeMbIX I

bepet 0TBETCTBEHHOCTE
3a 3aBepIIEHHE 3a/1a4 B
HCCIIEIOBaHNH,

o0mue MOHATHS B pereHus IIPUCIIOCAa0INBAET CBOE
yponei) IIpesienax u3yJaemMoim OIIpeNeIeHHBIX IIOBEIEHUE K
obactu npobnem B obacTu 00CTOSTETLCTBAM B
HCCIIEIOBAHUS pemenun mpodaemM
ObnagaeT OCHOBHBIMH
YnoBJIeTBOPHTEILHO Obnanaet 6a30BBIMHU YMEHHUSAMH, Tpebdye- PaboTaet mpu mpsiMom

(moporoBwIii ypoBeHb)

00IIUMH 3HAHUSIMHA

MBIMH IJI1 BBIIOJTHCHUS
IIPOCTERIX 3aJa4

HaOIXONEHUN

®opMymHpoBKa IOKa3aTeIel 1 KpuTepreB oneHnBanus komrerenuun IIK-8 npusenena B Tabnmie

6.

Taﬁmma 6- XapaKTepHCTI/IKI/I nokKaszarejeu u KPpHUTEPHEB OLICHUBAHHUA KOMIICTCHIIHH 10

JTanamM

IMoxaszarenu n

3HaThL VYMmern Baagers
KpHTEpHHA
Baaneer
3HaeT OCHOBEI Vi S DAL NPaKTUYECKAMU
. MeeT BBIOUp
BaKy}’MHOI/I TEXHUKH, HaBBIKaMH paGOTLI Ha
CIOCOOBI OTyYEHHUS BaKyyMHOM
TEXHOJIOTHYECKOE
Otiau4aHo (BBHICOKHH 6 BaKyyma i TEXHOJIOTHYECKOM
o0opynoBaHue g
YPOBeHb) Py KOHKPETHBIX 000opynoBaHuH,
MOJIYYEHUS MUKPO- U .
e P TIPUMEHCHMIA, crocobeH
HaHOCTPYKTYD, CaMOCTOSATEILHO

BBINIOJIHATH pa6OTI>I 10
HaNnbUICHHUIO HAHOCJIOCB
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Xopomo (6a30BbIH
YPOBEHB)

3HaeT OCHOBBI
BaKyyMHOU TEXHUKMH,
TEXHOJIOTHIECKOe
obopynoBaHue 111
MIOJIyYEHUSI MUKDPO- ¥

HaHOCTPYKTYP;

YmeeT BbIOUpATH
CIIOCOOBI IIOTYYEeHUS
BaKyyma JUIsd
KOHKPETHBIX
IIPUMEHEHUIA.

Buaaneer
IPAKTHYECKUMHU
HaBBIKAMHU pabOTHI HA
BaKyyMHOM
TEXHOJIOTHYECKOM
obopynoBaHUH,
crocobes
CaMOCTOSTENBHO
BEITIOJIHATE PaOOTHI IO
HaIbUICHUIO HAaHOCJIOEB
0] pYKOBOZICTBOM
oreparopa.

YnoBJIeTBOPUTEIbHO
(moporoBrlii ypoBeHb)

3HaeT OCHOBEI
BaKyyMHOM TEXHUKH,
TEXHOJIOTHIeCKoe
obopynoBaHue I
IIOJTy4YEHUS MUKPO- U
HaHOCTPYKTYP.

YMeeT permars MpocThIe
3a/1a4d 0 BBIOOPY
BaKyyMHOTO
obopynoBaHus.

Bnaneet pabotoii Ha
TEXHOJIOTHIECKOM
000pyIOBaHUY IIPH
IPSIMOM YYaCTHH
oreparopa.

2. Komnerenmus IIK-9 - [oToBHOCTS HCIIONIB30BaTh 0230BOE€ KOHTPOIBHO-U3MEPHUTEIBHOE

06OPYI[OB3.HI/I€ AT METPOJIOTHICCKOTO obecrieueHu HCCIIENOBaHUM 1 IIPOMBINUIEHHOTO

IIPOU3BOACTBA Mar€puajloB U KOMIIOHCHTOB HAaHO- U MHKpOCHCTCMHOfI TCXHHUKU.

O6IIII/I€ XapaKTCPUCTUKHU IoKa3aTeye u KpUTEPUCB OLI€CHUBAHKA KOMIICTCHIIWH 110 JTallaM

NIpUBEACHEI B TabauIe 7.

Tabmnna 7 — O6mue xapakTepuCTHKH NOKa3aTeJ el 1 KpuTepHeB OleHHBAHMS KOMIIETeHIHH

o 3Tanam

Ilokazarenu u

3HarThp Ymersn Baaners
KPHUTEepHH
Obnanaer Obnagaer AuanazoEOM
(baKkTUYeCKUMHU U MPaKTUIECKUX YMEHHH,
Koutpommupyet paboty,
5 TEOPETHIECKUMU TpeOyeMBIX s
OT1innyHO (BHICOKHI IIPOBOJUT OLICHKY,
3HaHUSAMHU B Ipenenax Pa3BUTHS TBOPYECKUX
YPOBeHb) . . COBEPIIEHCTBYET
H3y4aeMoi obnactu ¢ peIIeHui, o
JeACTBHUSA pabOTEHI
IIOHUMaHUEM I'PaHMUITL abcTparupoBaHus
IPAMEHUMOCTH mpobaeM

Xopomio (6azoBbIii
YPOBEHb)

3naet (axTsL,
MPUHITHUIIBL, IPOIECCHI,
oOIue MOHATUS B
Ipenenax u3y4aeMou
obnactu

Ob6namaer quamna3zoHOM
NPaKTUYECKUX YMEHUM,
TpeOyeMbIX I
pelIeHus
OIIpeieIEHHBIX
mpobiieM B o0nacTu
HCCIIEeIOBaHUS

Bepet 0TBETCTBEHHOCTH
3a 3aBepIIeHHE 3a/1a4 B
HCCIICIOBAHUH,
MPHUCTIOCa0IUBAET CBOE
IIOBECOCHHUEC K
00CTOATENBCTBAM B
pelreHun npodiieM
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YaoBJIeTBOpHTEILHO
(moporoBkblii ypoBeHs)

Ob6namaer 6a30BBIME
OOIMMMH 3HAHUSIMU

ObmamaeT 0CHOBHBIMH
YMEHHAMH, TpeOye-
MBIMH IS BEIIOJHEHUS
MPOCTHIX 3a1a4

Paboraer npu npsamom
HaOIIONeHuH

DopMyIHpOBKa IT0Ka3aTenell ¥ KpUTEPHEB OLCHUBAHUS KoMmeTeruy TTK-9 IIPUBENCHA B TAOIHIIE

8.

Taﬁ.lmna 8- XapaKTepHCTmcn IoKaszareje u KPHTEPHEB OLICHUBAHHUA KOMIIETEHIIHH 110

JTanam

Iloxa3zarenu u

3uars Yme
KpHTepHU Thb Bnagers
3HaeT MeTOIBI
U3MEPCHH TaBJIEHUSA YMmeeT UCIIONB30BaTh Buaaneer
Tra3oB, MCTOABI 6a30Bo€ KOHTPOJILHO- NpPaKTHYECKUMU

Xopomo (6a30BbIH

ra3oB, METOJIBI

KOHTPOJIA OaBJICHUA

KOHTPOJISA TOIIIHHBI U3MCPHTEIILHOE HaBBIKaMM KOHTPOJII
OtimmgHO (BBICOKHIA HaHOCJIOEB; CIIOCOOEH obopynoBaHue s JaBJIEHHs Ta30B U
YPOBEHD) OPEeIIOXUTh APYTHE METPOJIOTHYECKOI'O TOJIITHHEI HAHOCJIOEB,
CIIOCOOBI KOHTPOIISL NI | obecIedeHust COCTaBa OCTATOYHOM
KOHKPETHOTO HCCJIeIOBaHMIA; aTMocdepEI.
[IPUMEHECHUS
Bnaneer
3naet MeTOnEI IToruMmaer IPaKTHYECKUMHU
H3MCEPECHUA JIaBIICHUS HE0OXOTUMOCTH HaBBIKAMHU U3MEPEHHS

JaBJICHHS I'a30B U

(moporoBbiii YpOBeHB)

KOHTPOJIA TOJIIAHBL
HaHOCJIOEB,

KOHTPOJIA JaBJICHUSA
Ta30B U TOJIIHHBI
HaHOCJIOCB.

YPOBEHB)
KOHTPOJISL TOJIIIHHBI ra3oB U TOJIIFHEI TOJIIIUHBI CIIOEB IO
HAaHOCIIOEB. HaHOCJIOCB. PYKOBOICTBOM
omeparopa.
3HaeT METOAbI
H3MEpEHHs JaBICHAL Iorumaer OcymecTuser
HEOOXOOUMOCTH KOHTPOJIb JaBJICHUS
YnoBierBopuTeJbHO | TA30B, METOIBI

ra3oB, TOJIIIUHEI
HaHOCJIOEB COBMECTHO C
OIIepaTopoM

3. Komnerennus IIK-10 - [oroBHOCTE paboTaTh Ha COBPEMEHHOM TEXHOJIOTHYECKOM
000pyIOBaHUH, UCIOJIB3YEMOM B IIPOHU3BOJICTBE MAaTEpHAIOB U KOMIIOHEHTOB HaHO- U

MHUKPOCHCTEMHON TEXHUKH.

O6HII/IC XapaKTECPUCTUKU IoKazareineu u KPUTECPUEB OIICHUBaHW KOMIICTCHITUH 110 dTallaM IIPUBCACHBI

B Tabmure 9
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Ta6maua 9 — O0mue XapaKTepUCTHKA MOKa3aTe/eil 1 KpUTepHEB OLeHHBAHNA KOMIIETEHIIHH

10 3TanaM
IMokazaTenu u
3HaTh Ymern Baaners
KpHUTepHH
Ob6namaet Ob6namaer 1uana3oHOM
(baKTUYECKUMHU U MPaKTHIECKUX YMEHUMH,
Kontpomupyet paborty,
. TEOPETUIECKUMU TpeOyeMBIX JUIs
O1am4yHO (BHICOKHIT IIPOBOAUT OLIEHKY,
3HAHUAMH B Ipenenax Pa3BUTHS TBOPIECKUX
YPOBEHB) 2 . COBEPIIEHCTBYET
H3yd9aeMoi obacTy ¢ pernenuit, i
JecTBUS pabOoTEI
IIOHUMAaHHUEM I'PaHUI] abcTparupoBaHus
IPUMEHUMOCTHU mpobiem

Xopomo (0a30BbIH

3nHaet (HaKTel,
MPUHITAIIBL, TIPOIIECCHI,

OO6namaer qramna3zoHOM
MPAKTHYCCKUX YMECHUH,
TpeOyeMBbIX I

BepeT OTBETCTBCHHOCTD
3a 3aBCPUICHHUEC 3a0a4 B
HCCJICJOBaHUU,

- o01nue NOHATHS B § peleHus npucrnocabiIuBaeT cBoe
Ipenenax u3ydaeMoi oIIpefeNIeHHbIX MIOBEJCHUE K
obmactu npobaem B obmacTu 00CcTOsATEIRCTBAM B
UCCIIEIOBaHUS permeHun npobdiaem
O6namaeT OCHOBHBIMH
YnoBiaerBopUTEJIHHO Obnanaer 6a30BEIMU YMEHUSIMH, Tpedye- PabotaeT npu npsimom

(moporoBwlii ypoBeHB)

OOIIMMH 3HAHUSIMA

MBIMH JIJIs1 BBIIOJHCHUA
IIPpOCTHIX 3a1a4

HaOIXONEHIH

@opMyIHpOBKa ITOKa3aTelnel u kputepuer onerupanus kommnereriwu ITK-10 npusenena B Tabmuie

10.

Tabmuma 10 - XapakTepucTHKH N0Ka3aTeiell 1 KPUTePHEB OLEHNBAHUS KOMIIETEHIMH 10

JTamnamM

IToxa3zarenu u

3HaTh Ymern
KpHTepHH Baaners
3HaeT COBpEeMEHHEIE
CIIOCOOBI TTOTyYECHHS
BBICOKOTO BAKyyMa, Baaneer
‘Ymeer BHIOUpATE THITBI NIPaKTUYECKUMHU
TEXHOJOTHIECKOE
6 BaKyyYMHBIX HaCOCOB HaBBIKaMHU pa6OTI>I Ha
obopynoBaHue
. ’ I TEXHOTIOTHYECKOTO B yaan
OtnmaHo (BBICOKHI | HCIOTB3YeMOE B 6 TEXHOIIOTHIECKOM
o0opynoBaHUs
YPOBEHb) IIPOU3BOMICTBE PYA obopynoBaHuH,
KOHKPETHOTO
MaTeprajoB U P crocobeH
Ha3HAICHAA, CaMOCTOSATETHHO

KOMIIOHEHTOB MUKPO- U
HaHOCHCTEMHO
TCXHHKHY;

BBIIIOJIHATE pabOTHI 110
HaNbUICHUIO HAHOCTIOEB.

CornacoBaHa Ha noptane N2 10434



3Haer coBpeMeHHBIE

Baaneer

MaTr€pHralioB B

KOMIIOHEHTOB MHKPO- H

HaHOCHCTEMHOH
TEXHUKH,

CIIOCOOBI IOy YEHHS NIPaKTH4YCCKHUMH
BEICOKOTO BAKYyMa, v ) HaBBIKAMH PaOOTHI Ha
MeeT BEIOHpATh TUITHI BaKyyYMHOM
TEXHOJIOTHYECKOE P
& 60py110BaHI/Ie BaKyyMHBIX HACOCOB TEXHOJIOTHYECKOM
b
. JULA TEXHOJIOTHYECKOTO obopynosanuy,
Xopomo (6a30BBbIii HCIIONB3yeMOe B criocoben
obopymoBaHus
YPOBeHb) IIPOHU3BOJICTBE o CaMOCTOSTEIIHLHO
HKPETHOTO
MaTepraioB 1 P BEIIIOJIHATE pabOTHI 11O
Ha3HaYEeHUS;
KOMITOHEHTOB MHKDO- 1 > HaIBUICHUIO HAHOCIIOEB,
T —— BBIIOJIHSET pabOTHI 110
S HaIBUICHHMIO HAHOCIIOEB
? 1o PYKOBOZACTBOM
oleparopa
3Haer 0a3oBEIE
CIIOCOOBI MOy YCHHUS
BBICOKOTO BaKyyMa,
TEXHOJIOTHYECKOE
MoxeT paborars Ha
obopynosatue, YMmeer pemarh mpocThie - np
YnoBJieTBOpHUTEILHO HCIIOJIB3YEMOE B 3a/1a4y 110 BBIOODPY 6XHO OTHHECKOM
o 000pyIOBaHUH IPU
(moporoBmIi YPOBEHB) IIPOU3BOJICTBE TEXHOJIOTHYIECCKOTO o EKII;M aCTHII?I
o0opymoBaHus. P i

oleparopa.

3 TunoBble KOHTPOJIbHBIE 3aJAHHS

JI1a peanu3auy BEINEIIEPEUNCICHHBIX 33/1ad 00yUeHHS UCIIOIB3YIOTCH, HEOOXOMMMEIE LI
OLICHKH 3HaHHH, YMEHHH, HaBBIKOB, XapaKTEPU3YIOIINX 3Tabl GOPMUPOBAHUS KOMIIETEHIMHA B
IPOIECCE OCBOEHMS 00pa30BaTeIbHOM IPOTrpaMMEL, B COCTABE: TECThI, KOHTPOJIBHEIE pabOTHI,
HHIWBHUyallbHBIE 3aJaHNs, IPAKTHYECKHUE 3a1aHus, Tab0opaTopHbIe pabOThI, SK3aMeH.

TUIOBEIE KOHTPOIBHBIE 3a/IaHUS WM UHBIE MaTepUaTbl, HEOOXOMUMBIE IS OLIEHKH 3HAHUM,
YMEHUH, HaBBIKOB H OIIBITa ACSITENBHOCTH, XapaKTePU3YIOIMINX dTaIbl (OPMUPOBAHUS KOMIIETEHITHAM
B IIpOIlecce OCBOCHMS 00pa3oBaTebHOM MPOrpaMMEL, B COCTaBe:

3. 1. KonTposabHbie padoThI:

Tema koHTPOAbHOH padoThl Ne 1 — CriocoOB! TOTy9eHUST BEICOKOTO BaKyyMa.

Tema KOHTPOJIBbHO# padoThl Ne 2 — BakyyMHO-IIITa3MEHHBIE METOMBI ITOYYESHUS HAHOCIIOEB.

3.2. TecThI 11O CIEAYIOIHM pa3aeaam:

1) OcHOBHI BaKyyMHOM TEXHUKY;
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2) CriocoOrI mOTy4YeHUS BEICOKOTO BAaKyyMa;
3) BriGop BakyyMHBIX HACOCOB;
4) Metons! u3MepeHus 1aBIeHUs Ta30B.

3.3. BelnonHeHNe JOMAITHIX HHAWBUANYAILHBIX 3aJaHAH Ha TeMy: «PacdeT BBIOOpa BaKyyMHBIX
HacoCOB AJI1 00eCIeYeHUs 3alaHHOTO JaBJIeHUS ra3a B KOHKPETHOM TEXHOJOTHYECKOM YCTAaHOBKE.

3.4. TeMbI DpaKTHIECKUX 3aHATHIA:
1) OnpeneneHre OCHOBHBIX TAPaMETPOB MEXaHHIECKHAX HACOCOB;
2) Pacyer 3¢ pexTHBHOM CKOPOCTH OTKAYKY;
3) Pacuet napameTpoB nuddy3HOHHBIX HACOCOB;
4) Pacuet mapaMeTpoB KOHICHCAIIMOHHBIX ¥ KPHOAICOPOIMOHHEIX HACOCOB;
5) Pacuer BrIOOpa BakyyMHBIX HACOCOB JIs OOECIIEYEHUS 3aJaHHOTO JaBIEHHS rasa;
6) PacueT TpeGyemoro qaBiueHuUs Ta3a MPH BaKyyMHOM OCaKIEHHH CIIOEB;
7) Pacuer crenenu 3arpsi3HEHHUS CIOEB P BAKYYMHOM OCa)KICHUY;
8) Pacger napamMeTpoB HOHHO-IIA3MEHHOTO OCAKAEHHUS HAHOCIIOEB.
3.5. JIabopaTropHbIe padoTHI:
1) Mexanu4eckue BaKyyMHBIE HACOCHI UL [IPEIBAPHTENHLHOM OTKAYKH BAKYYMHOM YCTaHOBKH,
2) CiocoOBI OTy9eHHs BEICOKOTO BAKyyMa,;
3) TenumoBble ¥ HOHU3AMUOHHBIE BAKYYMMETPHBI I H3MEPEHMS JIABIICHHS [A30B;
4) TexHOIOTHS NOIYYESHUS CIOEB METOIOM HOHHO-IIA3MEHHOTO OCAKICHHUS.
3.6. Ox3ameH:

1) OcHOBHOE ypaBHEHHE BaKyyMHOM TexHUKH. Ha 9To Bimser IIPOBOAMMOCTE TPYOOIIPOBOIOB H OT
4ero OHa 3aBUCUT?

2) Kproxonnencanronnble Hacochl Kak 3aBHCAT XapaKTepUCTUKA HACOCOB OT TEMIEPATYPHI
KpUOIIaHEeIH?

3) Ilokazars HEOOXOMUMOCTE BEICOKOTO BaKyyMa IIPH HANBUIEHHH MIEHOK. OIpeeuTh IPAHHUIEI 110
JaBJICHUIO.

4) Mexanngeckue Hacochl. OCHOBHEBIE XapaKTEPHCTHKH.

5) IlpuHnun paboTel OqHOCTyIeHYaroro auddy3uonHoro Hacoca. Uto GyzeT, ecid B Hacoce
HCIIOIB30BaTh B Ka4eCTBE pabouel XUIAKOCTH PTYTh WK BOLY?
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6) OcHOBHOE ypaBHEHHE BaKyyMHOM TeXHUKH. OOBSICHHATD, 9TO TAKOE K03 QUIMEHT HCII0IBE30BaHM
Hacoca.

7) Croco6 moiy9eHus BEICOKOTO BAKyyMa C IOMOIIBIO KPHOAICOPOIOHHBIX HACOCOB.
8) Kak mpoussecTr BEIGOp BAKyyMHOTO HACOCa B yCTAHOBHBIIEMCS PEXKIME?

9) Yto Takoe s hexTHBHAS CKOPOCTH OTKauKH? Kak ee OIpe/IeNIuTh B 3aBHCHMOCTH OT PEXUMOB
TEYEHHs Ia30B 110 TpyOompoBogam?

10) Kax npoussectr BEIGOp BaKyyMHOIO HACOCA B yCTAHOBHBIIEMCS PEKIME?

11) Kax 3aBHCHT CKOPOCTH KOH/IEHCALIMH IPH TEPMHUYECKOM MCIAPEHHH OT PACCTOSHUS HCIIAPUTEIh-
IIOIJIOKKA?

12) Iomny4eHne MIEHOK U3 TYTOIUTABKAX METAIUIOB HOHHO-IUIA3MEHHBIM pactbiienreM. CKOpOCTh
pacubUICHHUS.

13) OcobennocTa HCnaperuit COeTMHEHHI U CIUIABOB [IPU TEPMUYECKOM HCIIAPEHHUH.
14) Kax u3MeHHTCS BpeMs HABUICHHS C YBEIMYEHUEM TEMIIEPATYPEI HCIIAPEHHU?
15) PaccMoTpeTs mporiecc HCIapeHust ITyTeM HarpeBa yCKOPEHHBIMH JIEKTPOHAMH.

16) CxopocTs 0CaxaeHHs IICHOK P HOHHO-IIIA3MEHHOM pacIbUIeHUH . [lapaMeTphl, ¢ IOMOIITBIO
KOTOPBIX MOKHO YIIPaBISTh BPEMEHEM HAIBLUICHHS ILIEHOK.

17) TpeboBaHMS K BaKyyMy B HOHHO-IJTa3MEHHBIX METONAX IIOIyYEHH HAHOCIIEB.
18) OOBACHUTE 3aBUCUMOCTH CKOPOCTH UCIIAPEHHS OT TEMIIEPATYPhI HCIIAPEHHS.
19) PaccMoTpeTs poIriece pacibUICHHS B TIACIOLIEM paspsizie.

20) ITna3MeHHBIE METONBI IIOTYIECHHS] HAHOCIIOEB CII0XHBIX BEIIECTB.

4 MeTogu4veckne MaTepHAJIbI

Jlns obecrieuenus porecca 00y4eHUs U PEIIeHUS 3a0a4d OOyIESHUS HCITOJIB3YIOTCS CIIECIYOIIIHE
MaTepHAaJIbL:

4.1. OcHoBHad JUTEpaTypa

4.1.1. Hammmuaa T.M. BakyymHO-IIa3MEeHHBIE METONBI IOIY4YeHHS HAHOCTPYKTYyp. — YdeOHOe
nocobue.-ToMck: TYCYP, 2012.- 90 c.- [3meKTpOHHBIH pecypc] -
http://miel.tusur.ru/index.php?option=com_content&view=article&id 231

4.2. JlomotHUTEIbHAS JATEPaTypa

4.2.1. Pozanos JL.LH. Bakyymuas texauka. — M.: BIII, 1990. — 320 c. (4 5k3.)
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4.2.2. Baxyymnas TtexHuka. CrpaBounuk. I[Tom pex. E.C. ®ponosa, B.E. MunaiiueBa. — M.:
Mammusoctpoenue, 1985. — 360 c. (10 sk3.)

4.3. YuebHO-MeToqH4YECKHE TOCOOHS M MPOrpaMMHOe o0ecredeHue

4.3.1. Jlamumuaa T.M. BakyyMHO-IUTa3MEHHBIE METOIBI IOJYYEHHS HAHOCTPYKTYp. — YdeOHO-
METOIMYECKOE MOCOOHE MO AyMTOPHBIM IPAKTHIECKHUM 3aHSTHSIM U CAMOCTOSTENBHOM paboTe it
IIOATOTOBKH CTyAeHTOB 1O HampasineHuaM 210100.62 «3DnekTpoHHKa W HAHOIJIEKTPOHHKA» K
222900.62 «HaHOTEXHONOTHH M MHKPOCHCTeMHas TexHumka» — Tomck: TYCVYP, 2012. - 20 c—
[aneKTpoHHBIHA pecypc] - http://miel.tusur.ruw/index.php?option=com_content&view=article&id 231

4.3.2. Tanununa T.M. BakyyMHO-IIITa3MEHHbIE METOIBI IIOJTy9eHHsT HAHOCTPYKTYD. — MeTommIecKue
yKa3aHUs 0O BBIIOJHEHUIO JAa0OpaTOpHEIX pabOT MIs CTyldeHToB Hampasienumit 210100.62
«DJNEKTPOHHUKA U HAHOANEKTPOHHKay» 1 222900.62 «HaHOTEXHOJIOTHH ¥ MHKPOCHCTEMHAS TEXHUKAY
- Tomck: TYCVYP, 2013.- 28 c.— [snexTponHbBLA pecypc] -
http://miel.tusur.ru/index.php?option=com_content&view=article&id 231

4.4. ba3bl JaHHBIX, HHGOPMANMOHHO-CIPABOYHbIE H IOUCKOBBIE CHCTEMBI
4.5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JAACIUITIIAHBI

Jns peanusaniyl JEKIMOHHBIX M IPAKTHYECKHX 3aHATHA HEOOXONMMBL KOMIBIOTED C
YCTaHOBJIEHHBIM IIPOrpaMMHBIM obeciederneM (1. 12.3), mpoeKkTop u 3KpaH.

JIabopatopkbie paboThl IPOBOIATCS B CIELHATH3HPOBAHHOMN TaG0opaTopuy Kadepsl
DHU3HYECKOH IEKTPOHHUKH, OCHAIEHHO BAKYyMHBIM TEXHOIOTHYECKHAM 0GOPYIOBAHHEM.
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