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1. Poan AUCHHUIIIIMHBI «Teopeanecmle OCHOBBI U TEXHOJIOI'M HAHCCCHU A HOKpBITI/Iﬁ CO cenuaJbHbIMH CBOMCTBAMHU) B (l)OpMI/IPOBaHI/IH
KOMHeTeHHI/Iﬁ BBIITYCKHHUKA:

CAEE s PeslebTaTLl CocraBasionue pe3yJibTaTOB OCBOCHHUSA (lIeCKpl/ll'lTopbl KOMHeTeHHHﬁ)
00pa3oBaTeJbLHOI Kon OCBOGHMS
nporpamMmmsl CeMeﬂp KOMIIETCHIIHH HaunmeHoBaHNe KOMIIETEHIIUN [070)11 I AT C O e
(IMcHUNIMHA, MPAKTHKA, Kon
THA)
IK(Y)-19 | cmocobeH ydacTBOBaTh B Bnaneer HaBbIkaMy paOOTHI Ha/l THHOBAIIHOHHBIMH
pabote HaJ( IIK(Y)-19.B4 | mpoekramu mo COeAMHEHUIO MATEPUATIOB CBAPKOii JABICHUEM
WHHOBALMOHHBIMA
IPOEKTaMH HCTIONB3YSL P10 YMeeT UCTIoIb30BaTh 0a30BbIE METOABI NCCIIEI0BATEIbCKON
b
6a30BLIC METONE! TIK(Y)-19.Y4 JEATEBHOCTH IIPH pua3pa60TKe IIPOEKTOB MO COETMHEHHIO
. MaTepHaJIOB CBAPKOH aBICHHEM
HCCIIEI0BATETbCKON
T ACATEIBHOCTH TTK(Y)-19.34 3HaeT napaMeTphl TEXHOJOTHUECKUX BO3MOXKHOCTEH
eopeTuieckue ) OCHOBHBIX CIIOCOOOB CBAapKH JaBJICHUEM
OCHOBBI H P10 AIIK (V)-2.31
TEeXHOJO0THH 3HaeT TEXHNYECKHE XapaKTePUCTUKH U TpeOOBaHUS K
Croco0eH cocTaBIATh 6
HaHeCEeHUs 7 pa3MeleHno 000pyI0BaHUs AJIS CBAPKHU JIaBICHUEM
. TUTAHBI Pa3MEIICHHS
MOKPBITHH CO ) P m
crnenuaIbLHLIMHU 00OPYAOBAHHAL, =
. TEXHHUECKOTO OCHAICHUS 1 ATIK (Y)- YMeeT Ipou3BOANUTE pacdeT TpeOyeMOoil MOITHOCTH MAaIIHH
CBOICTBAMH .
JIIK (Y)-2 OpraHM3aIK pabouux 2.¥1 JUISL KOHTAKTHOM CBapKH COTJIACHO TPeOyeMBIM MapameTpam
MECT, [IPOU3BOAUTH PACYET peXrMa CBapKH JIaBICHUEM
MIPOU3BOICTBEHHOU
MOIIIHOCTH U 3arPy3KH ATIK (Y)- Brageet HaBBIKOM pacdeT 3arpy3Ku 000pYIOBAHUS JJIst
000pyI0BaHUSA 2Bl CBapKH JaBJICHUEM B 3aBUCHMOCTH OT KOHKPETHOI
IIPOU3BOJCTBEHHOM 3aaul

2. IMoka3zaTeau U MeTOALI OLICHUBAHUSA

Ili1anupyemsle pe3yJbTaThl 00y4eHHs 110 JUCHUILTHHE

Ko koHTpoIMpyemoii HaumeHoBaHue pa3jiesia JHCHHMILIAHBI

MeToabl OLIEHHBAHUS

Kox HaumenoBanue KOMIIeTeHIMH (MM ee (oLeHOYHbIE MEPONPHUATHS)
Y4acTH)
P-1 IIprmMeHsaTH 6a30BBIE €CTECTBEHHOHAYYHBIC U MATEMaTHUECKUE MK(Y)-19, JIK (V)-2 Paznen (Monyinnb) 1. TexHonoruu u IIpe3enranus, KOHTPONbHAS

3HaHUA JId PCHICHUSA HAYYHbIX U MHXXCHEPHBIX 3a/1a4 B obnactu

000pyI0BaHUE ra30ILIAMEHHOTO,
JIETOHALIMOHHOT'0, UHAYKLIHOHHOTO
U 3JICKTPOJIyTOBOTO HAHECCHUS

pabora, 3aimuTa oTYeTa 10
nmabopaTopHOi paboTe, SKCTIepTHAs
OLICHKA Ha 3a4eTe




IIOCTPOCHUS, aHAJIN3a U MOJACIMPOBAHUS TUIIOBBIX
TEXHOJIOTHIECKUX MMPOIECCOB B MAIIIMHOCTPOCHUH.

HOKPBITUI

Paznen (Moxyis) 2.
OnexTpoayroBas HalIaBKa
MOKPBITUI

Paznen (moxyis) 3.
DJIEKTPOXUMHUIECKUE METOIBI
HaHECEHMsI IOKPBITUI

Paznen (Monyinb) 4. BakyymHoe
OCa)KJICHUE NOKPHITHH

AQHATTU3UPOBATh MPOGIIBFHYI0 HAYYHO-TEXHUIECKYIO
HHPOPMALHIO, HEOOXOAUMYIO JUIS PEIICHUST KOHKPETHBIX
HHXCHEPHBIX 3a1a4

000pyI0BaHNE Ta30MJIaAMEHHOTO,
JIETOHAIIMOHHOTO, HHIYKI[HOHHOTO
U 3JIEKTPOJLyTOBOTO HAHECEHNUS
MOKPBITUI

Paznen (Moxyis) 2.
DeKkTpoayroBas HarIaBKa
MOKPBITUI

Paznen (moxyis) 3.
DJIEKTPOXUMHUYECKUE METOJIBI
HaHECEHMsI IOKPBITUI

Pazgen (momyns) 4. Bakyymnoe
OCaXJEHUE NNOKPBITUI

P-2 K npon3BoicTBEHHO-TEXHOJIOTHUECKOI paboTe B 00acTi [K(Y)-19, JIK (V)-2 Paznen (Monyinb) 1. TexHonoruu u IIpesenTanus, KOHTPOIbHAs
HAYKOEMKHX TEXHOJOTHH, BBICOKOI()(DEKTUBHBIX METOJOB 000pyI0BaHUE ra30MIaMEeHHOTIO, paboTa, 3aIuTa OT4eTa 110
00paboTKy JeTajell MalllnH, CBSI3aHHOH ¢ BHIOOpOM JIETOHALIMOHHOI'0, UHAYKLIHOHHOI'O JabopaTopHO paboTe, FKCTIepTHAs
HEO0OXOIMMBIX METOJIOB OIICHKH, aHAJIM3a U UCCIICOBAHMS U 3JIEKTPOJIyTOBOTO HAHECEHUS OLICHKA Ha 3a4eTe
TEXHOJIOTHYECKUX MPOIIECCOB U3TOTOBICHUS MOKPBITUI
KOHKYPEHTOCIIOCOOHOM TIPOTYKITHH Paznen (Moxyis) 2.

OneKTpoIyroBas HarjIaBKa
MOKPBITUI
Paznen (Moxyis) 3.
DJIEKTPOXUMHUIECKUE METOIBI
HAHECCHUS TOKPBHITHH
Paznen (moaynn) 4. BakyymHoe
OCaXJECHUE NOKPBITUI
PI-3 YMeTb CaMOCTOSTENBHO OCYIIECTBIISITh IOUCK, N0Iy4aTh U MK(Y)-19, K (v)-2 | Pasugen (momyns) 1. Texnonoruu u IIpe3enTanust, KOHTPOIbHAS

pabora, 3ammra oT4eTa 1o
nabopaTtopHoi paboTe, IKCTIepTHAS
OLICHKA Ha 3a4eTe

3. HIkaja oueHUBaHUSA
[Topsimoxk opraHu3aluy OLEHMBAHUS PE3YJIbTATOB OOYUEHHUS B YHUBEPCUTETE PETJIaMEHTUPYETCS! OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«CucteMa OIIEHUBAHUS PEe3y/IbTaTOB 00yueHHs B TOMCKOM MONMTeXHUYeCKOM yHUBepcuTeTe (CrcTeMa OleHWBaHMsA)» (B JACHCTBYIONICH peIaKilnm).
Hcnonb3yercst 6alIbHO-pEHTUHIOBAsI CHCTEMAa OLIEHUBAHU pe3yIbTaToB 00yueHus. MiTorosas oreHka (TpaAuLMOHHAS U JIUTEpHAs) [0 BUJaM y4eOHOM




nesitenbHOCTH (M3yuenue aucuuiiug, Y UPC, HUPC, kypcoBoe IpoeKTUpOBaHKE, IPAKTUKH ) ONIPEAEISAETCS CyMMOM OaliIoB 10 pe3ybTaTaM TEKYIIETro
KOHTPOJIS ¥ IPOMEKYTOYHON aTTecTaluy (UTOroBasi peHTUHTOBas OlIEHKa - MakcuMyM 100 6asioB).

PacnpeﬂeneHHe OCHOBHBIX W AOIIOJIHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPOIPHUATUA TCEKYLIEITO KOHTPOJIA U HpOMeX(YTOqHOfI arrecraguu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIIINHBI.

PGKOMGHI[yeMaSI mKajla Jjsd OTACIIbHBIX OLCHOYHbBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJTHEHHUS CooTBeTCTBHE
. Onpeneﬂeﬂne OLlEHKH
3aJaHUusA Tpanmmom{ou OILIEHKe

90%+100% «OTnmaHOY OTnMyHOE MOHUMAHUE MIPEIMETA, BCECTOPOHHUE 3HAHMSI, OTJIMYHBIE YMEHMS U BIIaJICHUE ONBITOM MIPAKTUUECKON AEATEIbHOCTH,
HEOOXOIUMbIC PE3yJIbTaThl 00yUueHHs CHOPMHUPOBAHBI, UX KAYECTBO OIICHCHO KOJHUYECTBOM 0aJlIOB, OJH3KUM K MAKCUMAJILHOMY

70% - 89% «Xopoio» JlocTaTo4HO MOJTHOE TIOHUMaHHUE IIPeIMeTa, XOPOIIHE 3HAHNS, YMEHUS U OIBIT IPAKTUICCKOH eI TeILHOCTH, HEOOXOIUMBIE Pe3yIbTaThI
00yueHus C(HOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHAMAJIbHBIM KOJUYECTBOM OaJlIOB

55% - 69% «Y OB » [Ipuemiemoe MoOHNMaHKUE TIPEAMETa, YIOBICTBOPUTEIBHBIC 3HAHNS, YMEHUS U OIBIT MPAKTUICCKON eI TeNHbHOCTH, HEOOXOUMBIE PE3yIbTATHI

06y‘I€HI/IH Cq)OpMPIpOBaHBI, Ka4CCTBO HCKOTOPBIX U3 HUX OLUCHCHO MUHUMAJbHBIM KOJIMYCCTBOM OaioB

0% - 54%

«Heynosin.»

Pe3yJ’IBTaTLI O6y‘I€HI/IH HC COOTBCTCTBYKOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I5IM

[ITkana a5t OEHOYHBIX MEPONIPUSITUN 3aUeTa

%0 BBINOJIHEHHUS JK3aMeH, CooTBeTCTBHE
» ” OnpeneneHne oLeHKH
3aJaHUH JK3aMeHa [(ENA TPAAUIMOHHOM OLICHKE
55% - 100% - «3auTeHO» [Nonnmanwe npeaMeTa, BCECTOPOHHHE 3HAHHS, OTIIMYHBIC YMECHUS U BIIaICHHUE OIBITOM MPAKTHICCKON e TeIbHOCTH,

HCO6XOI[I/IMBI€ PE3YJIbTATHI O6y‘IeHI/IH C(l)OpMI/IpOBaHLI, X Ka4YC€CTBO OLICHCHO KOJIUYCCTBOM 6aJ'IJ'IOB, OJIM3KUM K MaKCUMAJIbHOMY

0% - 54%

- «He 3auTeHO» PC3yJ’ILTaTBI 06y‘16HI/I$[ HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM ’I‘pe60BaHI/I$[M

4. TlepeyeHb TUNOBBIX 3aaHUI

OneHo4yHbIe MEPONIPHSITHS IIpuMepsbl THNOBBIX KOHTPOJILHBIX 3aIaHHI

1. IIpe3enTanus

Temsr:

1. KoHTpomas KauecTBa CTPYKTYPHI U CBOMCTB MOKPHITUNA U MOAU(PUITIPOBAHHBIX TTOBEPXHOCTHBIX
CJIOEB JieTanei

2. JlMarHOCTHKa CTPYKTYPhI H CBOHCTB MOKPBITHIA U MOTU(UIIMPOBAHHBIX TOBEPXHOCTHBIX CIIOCB
JeTajneu

3. TloBepxHOCTHas yIpOYHSIONIAast 00padOoTKa JeTallell MaIllMH BRICOKOIHEPTeTHYCCKIUMHE ITOTOKAMH
YaCTHUII: TEXHOJIOTHH U 000pyI0BaHUE

4. BaxyyMmHBI€ JIEKTPOIYyTOBbIC U MAarHETPOHHBIE TEXHOJIOTUU U 000PY0BAaHNE HAHECEHUS
ITOKPBITUI




OueHno4yHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHHI

3ammra 1a60paTOpHON PaOOTHI

OO06ocHylTe Ballld BEIBOBI 110 JIAOOPATOPHOM padboTe

3aueTr

[Ipumep BOopoCoOB Ha 3a4eT:
1. OxapakTepu30BaTh NPUHIAI JEHCTBHS YCTAHOBKHU AJIS Ta30TUIAMEHHOTO PACTIBUICHUSI.

2. ITokazath NpeuMyIeCTBa A€TOHAIMOHHOI'O HAITBIJICHUA 110 CPAaBHEHHUIO C 3JICKTPOAYI'OBBIM METOAOM
HaHCCCHUA HOKpBITI/IfI.

3. Kakwe cragum nporecca mia3MeHHOTO HAMbUICHHUS U BO3MOXHBIE TOYKH BBOJIA MOPOIIKOB B
Ia3MaTpoHe?
4. B 4eM cocTosAT 0COOEHHOCTH, MPEUMYIIECTBA M HEJTOCTATKH JIEKTPOHHOYYSBON TEXHOJIOTHH HATUIABKU

B CPAaBHCHUU C JIA3€PHON U DJIEKTPOAYTOBOM?
5. OxapakTepu30BaTh SBICHAE KOHIICHTPAIMOHHOHN IOJISIPU3AIINH JIEKTPOIUTA.

6. B 4eM cocTosAT OCHOBHBIE OCOOEHHOCTH U MMPEUMYLIECTBA METOJa XPOMUPOBAHUS H3AEIHHI C
YIBTPaIUCIEPCHBIMU aIMa3aMU IO CPaB-HEHHIO C TPAJIUIIMOHHBIM XpOMHUPOBaHUEM JeTajei Maun?

7. Ha3Batb ocCHOBHBIC HCIOCTAaTKH TEXHOJIOTHI SJICKTPOXUMUUICCKOTI0O MCIHCHUSA H3Heﬂﬂﬁ?

8. 3anucatb 3akoHbl JlamOepTa-KHyceHa 1 NpOMIUTIOCTPUPOBATh X JACHCTBHE Ha IPUMEPE BaKyyMHO-
IYTOBOTO OCAXJEHHUS TIOKPBITHH.

9. Kaxoii MeToz yaepKaHus yroBOro IITHA Ha KaToZe MPUMEHSETCS] B BAKYYMHO-AYTOBBIX yCTaHOBKaX
HaIBIJICHUS TOKPBITHI?

10. Ot kakux (pakTOpOB 3aBUCHUT KOJUUECTBO KaleIbHON (PPaKLMU B OKPHITUSIX?

11. Kak Bnusier Ha CTpYKTYpY HOKPBITHH P MarHETPOHHOM OCaKJICHHH Ha UMITYJIbCHOM TOKE I10
CPaBHEHUIO C OCAXICHUEM Ha IIOCTOSIHHOM TOKe?

12. Kakoe n3mMeHeHne cTpyKTypbl H COCTaBa MOBEPXHOCTHOTO CJIOS CTAJIBHBIX 00Pa3LiOB MOKET BHI3BIBATD
o0paboTka: 1) CHIPHOTOYHBIM HETPEPHIBHBIM MTOTOKOM TSKEJIBIX HOHOB, 2) BEBICOKOIHEPT€THIECKIM
MMITYJTECHBIM ITyYKOM HOHHBIX KOMIUIEKCOB?




OueHno4yHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHHI

13. B uem cocTouT MeXaHW3M HOHHOM HUMIIJTaHTalluH MaTepI/IaJ'IOB?

14, Ot xakux (pakTOpOB 3aBUCUT aATre3Ms U TBEPIOCTH MOKPHITHIA TPH HAHECEHUH BAaKyYYMHBIMU U
ANEKTPOXUMUYCCKUMU METOAAMHU?

15. Kaxumu MeToraMmu MOKHO OIPENeNUTh XUMAYECKUH 1 (ha30BBIA COCTAB OKPHITUH, a TAKXKE CTPYKTYPY
MIOKPBITHI?
16. OxapakTeprn30BaTh METO/BI U MTPHOOPHI OTIPEAETICHISI MUKPOTBEPAOCTH U U3HOCOCTOWKOCTH TTOKPBITHIA?

5.

MeToanyecKue yKa3aHHusi O MPOI

¢Aype OCHUBAHUSA

OueHOYHbIe MEpPONPUATHS

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0IMMbIe METOTHYECKHE YKazaHus

[IpesenTanus

BriOpath TeMy npe3eHTanuu Ui MPeICTaBICHHs Ha TPAKTHYECKOM 3aHATHH, COTJIACOBAB €€ C
npenogasateneM. KonndecTso ciaiijoB — He MeHee 10, BpeMst BHICTYIIIIEHUS — 5-7 MUHYT.
Kpurepun oneHuBaHmsi:

Coneprkanue: B Ipe3eHTAIIMU PAaCKphITa TeMa — 2 Oaia

Ju3aiiH: opopmieHHe claiiioB He MeperpyKeHo TEKCTOM, WILTIOCTPALIUH, TpapUKH U TaOIHILIbI
COOTBETCTBYIOT TeMe — 2 Oaia

BeicTynnienue: BbICTynaonuil cBOO0AHO U3NaraeT MaTepual (He 3a4MThIBAET), OTBEYAeT Ha BOIIPOCHI
10 TeMe Ipe3eHTanuu — 2 Oasia.

3amura 1ab0paTopHOi paboThI

KoHTposbpHbIE BOIPOCH! MPEACTaBIEHBl B METOAMYECKUX YKAa3aHUAX K JJAOOPaTOPHBIM paboTaM.
3amunieHHas JaboparopHas paboTa OleHUBAeTCsl MaKCUMalIbHO B 8 6ayuioB (pu oTBeTe Ha 6osee 70%
BONPOCOB), MUHMMAJIbHO B 2 0ai (IpyU 0TBETE MUHUMYM Ha 55% BONpoCcoB).

3auer

HpOBOI[I/ITCH B ayIUTOpHHU. MakcuManbHas OIleHKa 20 6amnoB B CJIydac IpaBUJIBHBIX OTBCTOB Ha BCC

BOIIPOCHI




