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Poap aucuumianapl «PU3UKO-XUMHUNYECKUE METOIbI AHAJTU3A»
B GopMHUPOBAHMM KOMIIETEHIUI BHINYCKHUKA:

DJiIeMeHT Cocrapasionue pe3yabTaTOB 0CBOCHHS (IeCKPUNITOPBI KOMIIETEHIIN)
o0pa3oBaTeIbHOI Kox
NPOrpaMMBblI Cemectp HauMeHoBaHMe KOMIIETEeHIIMH
KOMIeTeHIUH Kon HaumeHoBaHue
(AucuunIuHa,
npakTuka, 'HA)
CriocoOHOCTB ¥ TOTOBHOCTD OIIK(Y)- Bramets HaBBIKaMH pa3pabOTKH OCHOBHBIX MTPOIIECCOB MTOTYyUCHHS
TEOPETHYECKH OOOCHOBBIBATH U 1.B1 MEPCIEKTUBHBIX MATEPHAJIOB U POU3BOJCTBO U3 HUX HOBBIX U3JEIHUI
ONTUMHU3UPOBATh TEXHOJIOTMYECKHUE
IPOLIECCHI Oy YEHHUS OIIK(Y)- YMeTb 000CHOBAHHO BBIOMPATh OCHOBHBIE IIPOLIECCHI IIOJTy4EHHs
OIK(Y)-1 | nepcnextuBHbix MaTepuanos u 1.V1 NEPCIEKTUBHBIX MATEPHUAIIOB U IIPOM3BOACTBO M3 HUX HOBBIX M3/CIIUM
IIPOU3BOJICTBO U3 HUX HOBBIX 3
. . HaTh OCHOBHBIE IIPOLIECCHI TIOTyYESHNUS IEPCIIEKTUBHBIX MAaTEPHAIOB
H3JICIINY C YIETOM ITOCJICICTBUM JJIs OHK(y)- port ya . P P
MIPOM3BOJICTBO U3 HUX HOBBIX M3JICTIMH C yIETOM ITOCIEICTBHS JUIS
00111eCTBa, SKOHOMHMKHU U DKOJIOTHU 1.31
o01mecTBa, SKOHOMHUKH U 9KOJIOTHH
CrocoOHOCTBIO ¥ TOTOBHOCTBIO OTIK(Y) Brnanets ombITOM penieHus MPOU3BOACTBEHHBIX W/MIN
UCTIONIb30BATh Ha MPAKTHKE 5Bl HCCIIEI0BATEIbCKUX 3a/1a4, HA OCHOBE (DyHAaMEHTaIbHbBIX 3HAHUH B
HHTETPUPOBAaHHbIC 3HAHUS ’ o0JyacTn MaTepHanoBeIeHNS] U TEXHOJIOTHN MaTepHaIoB
DU3HKO- €CTEeCTBEHHOHAYYHBIX, OOIINUX
- OIIK(VY)- YMeTh BbIIBUraTh U PEaIn30BbIBATh HA MPAKTUKE HOBBIE
L p— 3 podeCcCHOHAILHO-OPUEHTUPYIOLIHNX ™) A p P
MeTOIbI aHATH3a U CHeIHATbHBIX THCIHILINH IS 5.V1 BBICOK03(p(heKTHBHBIE TEXHOJIOTHU
IIOHUMaHHMS IPOOJIEM Pa3BUTHA v _ e
METb OIPEACIATh ONTUMAIBHBINA METO/I 00pabOTKHM MMOBEPXHOCTH HMIIH
OIIK(Y)-5 | MaTepHaloBeIeHNs, yMECHHE OITK(Y)- pea A 00p p
JIETAJIN B LIEJIOM, TOJ0OUPaTh ONTHUMAIIbHBIE PEXKUMBI JUI paOOTHI B
BBIJIBUTaTh W PEATN30BBIBATH Ha 5.V2
M3BECTHBIX YCIIOBHAX AKCILTyaTaI[n
TIPAKTHKE HOBBIE
BBICOK03 () (heKTHBHBIEC TEXHOIOTHI
b OIIK(Y)- 3HaTh €CTeCTBEHHOHAY4YHbIE, 001IHe NMPOodhecCHOHATBHO-
5.31 OPHUEHTUPYIOLIUE U CIIELUAJIbHBIE TACLHUIIIMHBL
OIIK(Y)- 3HaTh COBPEMEHHBIE BHICOKOTEXHOJIOTHYHBIE METOJIBI 00pabOTKH
5.32 JIeTajei U X MIOBEPXHOCTH, a TAaK)Ke METObI HAHECEHHUS TIOKPBITHHA
OIIK(VY)- BrnaneTts HaBbIKaMM MOKCKA TATEHTOB, JIULEH3UH U 3alIUTHI aBTOPCKUX
OIIK(VY)-7 CnocoOHOCTh ¥ TOTOBHOCTh BECTH ™) 2 » JIHIL HI P
7.B1 IIpaB IpY IPOBEICHIH HHHOBAIIMOHHBIX pa3paboToK

MMATCHTHBIN IMOKMCK II0 TeMaTUKe




DjieMeHT
o0pa3oBaTeJILHOM
MPOrPaMMbI
(MucuunInHa,
npaktuka, [HA)

Cemectp

Cocrapisioniye pe3yJibTaTOB 0CBOEHHS (JIECKPUNITOPbI KOMIIETEHIIHI)

Kon
KOMIIeTeHIUH HaumeroBanue komneTeHuuy Kon HanmenoBanue
UCCIIeI0BaHUM, 0)OPMIIATH OIIK(Y)- YMeTh NpoBOAUTH MATEHTHBIE UCCIEA0BAHUS U COCTABIATH OTUET IO
MaTepHasl Ui IIOJIy4CHUS 7.Y1 HUM
MaTEeHTOB, aHAIU3UPOBATh,
CHCTEMATH3HPOBATH H 0606maTS OIIK(Y)- 3HaTh METO/IbI MPOBEACHUS MATEHTHBIX UCCIIEIOBAaHUI KaK OCHOBY ISt
MH(OPMALUIO 3 moéaHBHHX 7.31 IPUHATHS CTPATETUYECKUX PELIECHUI B MHHOBALlMOHHOM 1E€ATEIbHOCTH
KOMITBIOTEPHBIX ceTei
CriocoOHOCTB ¥ TOTOBHOCTD OITK(Y Bragets HaBBIKAMU TTOATOTOBKHU U MPEIICTABICHIS MOTYICHHBIX
00pabaThIBaTh pe3yIbTaTHl HAYIHO- g B( ) )y PEe3yIbTaTOB HAYYHO-MCCIICIOBATEINBCKOM EITEIFHOCTH HA BRICOKOM
HCCIIeAOBATEILCKON pabOTHI, ’ YPOBHE U C YUETOM COOJIFOJICHUS aBTOPCKUX MPaB
0pOPMIIATh HAYIHO-TEXHIICCKIEC
OTHETHI, TOTOBUTH K ITyO/IHKALIH OTIK(Y)- YmeTpb HpeHCTaan{UTL MTOJTyYCHHBIE PE3YIbTaThl HAYTHO-
OIIK(Y)-8 HayHbIE CTATBH H JOKIA/IbI 8Vl HCCIIEOBATEIILCKON IEATEIIFHOCTH HA BEICOKOM YPOBHE H C YI€TOM
COOJII0/IEHHS aBTOPCKUX TIPaB
3HaTh COBPEMEHHEIC allllapaTHEIC U MPOTPaMMHEIE CPEIICTBA
OIIK(VY)- MIPE3EHTALMHU I CONPOBOKIAEHUS PE3yIbTaTOB HAYYHO-
8.31 HCCIIEIOBATEIHCKON ICATSIEHOCTH C YIETOM COOFOICHHS aBTOPCKUX
npas
CriocoOHOCTE BBIOMpATH IPHOOPHL, Bnamets HaBBEIKaMu TI0A0Opa MaTepUAIOB, 000PYIOBAHUS U CPEICTB
JATYNKH U 000pYyIOBaHUE IS OIIK(VY)- HU3MEPEHUs B COOTBETCTBUH C 3aJja4aMHU IIPOTPAMMEI HCCIICAOBAHIS,
MPOBEJEHUS SKCIIEPUMEHTOB U 10.B1 HaBbIKaMU 3QPEKTUBHON 1 6€30MaCHON IKCIUTyaTAI[UH HCIIOJIb3yEeMOTO
PETHUCTpAINH UX PE3yIIbTATOB 00opyaoBaHUs
OIIK(Y)-10 OIIK(Y)- YMeTh BEIOUpaTh 000pYIOBaHHE M CPECTBA U3MEPEHUS, aKTyaJIbHEIC
10.¥1 B COOTBETCTBMH C 3aJa4aMH MPOrPAMMBI HCCIIENOBAHUS
OTTK(Y 3HaTh IPUHIIAIT ISHCTBHS, OCHOBHEIC XapaKTCPUCTHKH, O0JIACTH
10 ; ) )y IpUMEHEHNs, TpaBmia 3 (HeKTHBHON U 6e30MacHON SKCIITyaTalnu

UCTIONIb3YEMOT0 000pYIOBaHUS




DJiIeMeHT
o0pa3oBaTeJILHOM
MPOrPaMMbI
(IMcuMNJInHA,
npaktuka, [HA)

Cocrapisioniye pe3yJibTaTOB 0CBOEHHS (JIECKPUNITOPbI KOMIIETEHIIHI)

Cemectp o HanmeHoBaHHe KOMIIETeHIINH
KOMIIETeHINH Kon HaumenoBanue

Brajers HaBbIKAMH HOBEHIIMX METOJIOB UCCIICIOBAHUS 1
(yHIaMeHTaNbHBIX 3HAHNMI; BEIPA0ATHIBATH HOBBIC TEOPETHUCCKHE
TIO/IXO/IbI ¥ IPMHIMIIBI AM3aiiHa KOMIIO3UIMOHHBIX MATEPUAIIOB C

CriocoGHOCTh CTABUTE U peraTh TK()-2.B1 3aJJaHHBIMH CBOHCTBAMH, BKIIF0YAsl IIOJIXOIbI IOPOIIKOBOIL

MHHOBAlMOHHBIC 3a/1a9H, CBA3AHHBIC METaJUTypPTHH, ¥ pellaTh (yHIaMeHTaIbHBIC 3a/Jaul B 001acTH

¢ pa3paboTKO#i MeTOzI0B 1 COBPEMEHHOT'0 MaTepHaIOBEICHHSL.

TEXHUYCCKUX CPCJCTB,

TNOBBIIAIONINX S HEKTHBHOCTH YMeTh pa3pabaThiBaTh, OPraHM30BbIBATE U YIIPABIIATH

K(Y)-2 SKCILTyaTallMH U MPOSKTHPOBAHMS TEXHOJIOTHYECKMMH MPOLIECCAMH H3TOTOBICHHS 00BEMHBIX
) MAaTepHasIoB C HCIIONb30BaHHEM [K(Y)-0.y] | MaTepHamos, TIOKPBITHH ¥ U3/IEMHH, BKIII0Yas OpraHU3alHOHHbIC

riryGOKnX GyHIaMEHTABHBIX U ¥r2. MEpPONPUATHS B 00JIACTH Pean3aliH 3aIJAHNPOBAHHBIX HAy4HO-

CIelMaIbHBIX 3HAHHIA, HICCTICZIOBATEIILCKUX PAbOT U KOHTPOIIb 33 COOMIOICHHEM TeXHUKH

aHAJIUTHYECKHX METOJIOB H CIIOKHBIX ©e30I1aCHOCTH M PETIaMEHTA BBITIOIHEHHs padoT

MOJZEJEH B YCIOBUAX

HeoTIpe/IeIeHHOCTH 3HaTh METO/IbI MOJIC/INPOBAHUS MATEPUAIOB H KOHCTPYHPOBAHHUs

HK(Y)-231 H3A€JI1MH, BKIIIOYasd TCXHOJIOI'MYCCKUE ITPUEMBI U MeTO,[[I)Iv 3

H3roTOBJICHUA PA3JIMYHBIX TUIIOB MAaTCPHUAJIOB, ITOKPBITUN U U3AEJTUN
Ha UX OCHOBE

1. IToxka3zateau u METOAbI OICHUBAHUSA

HnannpyeMble PE3YJbTAThI Oﬁy‘le]-ll/lﬂ o TUCHUITJINHE

Koa xonTpoamnpyemoi

HaumeHnoBanme pa3iejioB IMCHMIIIMHBI

MeToabl OlIeHUBAHMSI

Kon HaumeHnoBanue KOMIIeTeHIIHH (OLleHOYHBIE MEPONPUSITHS)
(WM ee yacTu)

PJI-1 YMeTh MpOBOAHUTH OTOOP M TOJTOTOBKY OIIK(Y)-1, OIIK(Y)-5 Moayib 1. MHKPOCKOTIHYECKHE METO/IbI aHAIIN3a MATEPUATIOB 3amura UHIUBU Ty aJIbHOT'O

npo0 UIs  WCCIENOBaHWM M aHanu3a OIIK(Y)-7, OIIK(Y)-8 Mopmynb 2. IIneHKH 1 OKPBITHS: HCCIeJOBAHIE COCTABA 1 3a7aHAsA
CBOIiC

MaTepuajoB ¢ MPUMEHEHHUEM (PHU3UKO- OIIK(Y)-10, IIK(Y)-2 BORETE KonnokBuym
XUMHYECKUX METOJIOB

PI-2 | YMerb paboTaTh Ha COBPEMEHHOM OIIK(Y)-1, OIIK(Y)-5 Moyie 1. Mukpockomuieckue MeTo/Ibl aHATH3a MaTepPHATIOB 3amura WHIUBHYATBHOTO

AHAJIMTUYECKOM 000PYIOBaHUN

OIIK(Y)-7, OTTK(Y)-8
OITK(Y)-10, TIK(Y)-2

Monynsb 2. IIneHKr ¥ TOKPBITHS: UCCIIEIOBAHNE COCTaBa U
CBOMCTB

3aJaHus
Konnoxsuym




PJI-3 [IpoBomuTe wHccIegOBaHUS COCTaBa U OIIK(VY)-1, OIIK(Y)-5 Monynb 1. MEKPOCKOTIMYECKHE METO/IbI AHANM3a MATEPHATIOB 3ammuTa UHIUBU Ty IbHOTO
CBOWMCTB MAaTEPUAJOB, B TOM YHCIIE OIIK(Y)-7, OIIK(Y)-8 Monynb 2. ITneHKH ¥ TOKPBITHSA: UCCIIENOBaHHUE COCTaBa U 3a7aHAs

KOMIUTEKCHBIX OIIK(V)-10, IK(Y)-2 CBOMCTB Kommoxsuym

2. HIkajga oneHUBaHUA
[Topsimox opraHu3anuy OLEHUBAHUS PE3YJIbTATOB OOYUEHHUS B YHUBEPCUTETE PETJIaMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OlIEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (CucremMa OleHHBaHU)» (B ICHCTBYIOLICH PEIaKIIUH).
Hcnonp3yercst 6aJuIbHO-PEHTHHTOBAsI CHCTEMA OLICHUBAHMSI Pe3yiIbTaToOB 00yueHus. MiToroBas oneHka (TpaAuIMOHHAS U JIUTEPHAs) 10 BUIAM y4eOHOH
nesTensbHOCTH (M3ydeHue aucumruinH, HWUJL, npaktuku) onpexaensercs cyMMoOW OalioB MO pe3yiabTaTaM TEKYHIErO KOHTPOJS M MPOMEXYTOUHOM
aTTecTaluu (UTOroBas peMTUHIroBast oleHka - MakcumyM 100 6aos).

PGKOMGHILyeMaFI mKajaa ajisd OTACIBbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICI'O KOHTPOJIA

% BBINOIHEHHUS CooTBeTcTBHE
o Onpene.ﬂelme OIlICHKH
3aJaHusl TPaJuIIMOHHOHU OLICHKE
90%+100% «OTIHIHO» OTnn4HOE MOHUMaHKE IIpeAMeTa, BCECTOPOHHHE 3HAHUSA, OTJINYHBIC YMEHUS U BJIaJICHUE OIBITOM IPAaKTHUECKOH AEATENbHOCTH,
HEOOXOMMBIE Pe3yNIbTaThl 00yueHHs1 cCHOPMHUPOBAHBL, KX KAYECTBO OLEHEHO KOJIMYECTBOM 0aJIOB, OJIM3KUM K MAKCHUMAIIbLHOMY
70% - 89% «Xoporo» JlocTaTo4HO NOJIHOE IOHUMAaHHUE NPeIMETa, XOPOILUE 3HAHUS, YMEHHS M OTIBIT IPAKTUUECKOMN JesATeIbHOCTH, HEOOXOIUMbIE Pe3yJIbTaThl
00y4eHHs ChOPMHUPOBAHBI, KAYECTBO HU OHOTO M3 HUX HE OIICHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0alIoB
55% - 69% «Y 1oBIL» [TpuemieMoe MIOHUMaHUE MIPEAMETA, YIOBICTBOPUTENbHBIE 3HAHHS, YMEHHSI U OTIBIT IPAKTUYECKON eI TEbHOCTH, HEOOX0AUMbIE PE3YJIbTATHI
00y4eHus ChOPMHUPOBAHbI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHUMAJIbHBIM KOJIMYECTBOM OalIOB
0% - 54% «HeymoBim.» PesynbraThl 00y4eHNs He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUAM
[IIxaa 1715 OLICHOYHBIX MEPONPHUATHH 3a4yeTa
CreneHb
¢()OpMHPOBAHHOCTH C i
(opmup Baun 00TBETCTBHE TPAAUIHOHHOMH Oupenenenne onemia
pes3yabTaToB OLIEHKe
00y4yeHus
90% + 100% 90 + 100 «3auTeHO» OTnu4HOE NOHUMAaHKE IpeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BIaJ€HUE ONBITOM MPAKTUYECKON
JIeSTeNIbHOCTH, HEOOXOAUMbIE PE3yJIbTaThl 00yUeHHs CPOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO KOJIMYECTBOM 0alIOB,
OJIM3KMM K MaKCHMaJIbHOMY
70% + 89% 70 + 89 JlocTaTouHO MOJTHOE TOHMMAaHUE MIPEeAMETa, XOPOIIHE 3HAHHS, YMEHUS U OIIBIT IPAKTUIECKOH AeITEeNbHOCTH,
HEOOXOAMMbIE PE3YJIbTAaThl 00yUeHHs CPOPMUPOBAHbI, KAUECTBO HU OJIHOTO M3 HUX HE OLICHEHO MUHUMAJIbHBIM
KOJINYECTBOM OaiiioB




55% + 69% 55+69

[MpuemneMoe MOHUMaHUE NTPEAMETA, YAOBICTBOPUTEIIBHBIC 3HAHNS, YMEHUS U OTBIT IPAKTHIECKON AEATEIBHOCTH,
HEOOXOANMBIE PE3YNIBTATh 00ydeHHs CHOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAaIIbHBIM
KOJINYECTBOM 0aJlJIoB

0% + 54% 0+54 «He 3auTeHO» PesynbraTel 00ydeHns HE COOTBETCTBYIOT MUHMMAJIBHO TOCTATOYHBIM TPEOOBaHUSIM
Y Y Y

3. IlepeyeHb THNOBBIX 3aJaHUH

OueHoYHBIE MEPONIPUATHS

HpuMele THUIIOBBIX KOHTPOJbHBIX 3a)1anm‘/'1

1. 3amyra UHAUBUAYaIbHOrO | TemMaTuka MHIMBUAYalIbHBIX 3aaHUMN:
3aJlaHus «IIpoBeneHne KOMIUIEKCHOTO UCCIIEI0BAHMS COCTaBa U CBOMCTB MaTEpUAJIOB, B TOM YHMCIIE KOMIUIEKCHBIX
Ha COBPEMEHHOM aHAJIMTUYECKOM 00OPYI0BAHUY 110 TEME AUCCEPTALOHHOIO UCCIEI0BAHUSI»
2. KonnoxBuym Bonpocel Ha KOJUIOKBAYM:

Moayas 1. Mukpockonu4eckue MeTo/Ibl AHAJIH3a MATEPUAJIOB

B3anmMozeincTBre 31eKTPOHHOIO ITy4Ka ¢ BEECTBOM

JleTeKTopbl BTOPUUHBIX CUTHAJIOB

CkanHupyroas MUKPOCKOIIHS

[IpocBeunBaroias 1eKTpoHHas TU(GPAKIIUOHHAS MUKPOCKOIIHS.

Mopayaib 2. I1J1IeHKH M IOKPBITHS: HCCJIeJ0OBAHME COCTABA M CBOWCTB

OcHOBBI METOZ]a U3MEPEHHUS TOJLIMHBI IOKPHITUH ¢ ToMo1ibio yctaHoBKM CALOTEST
OcHOBBI METO/]a U3MEPEHNS HAHOTBEPAOCTH TOBEPXHOCTH MATEPHAIIOB C IIOMOIIBbIO HAHOMHIEHTUPOBAHUS
Omnpenenenue aare3snoHHON npouHocTH NMoKpbITHiA Ha ycraHoBke MICRO-SCRATCH TESTER
WccnenoBanne MOpQoaoruu NOBEpXHOCTH IJIEHOK U MaTEPUAJIOB

HccnenoBanne N3HOCOCTOMKOCTH MOKPBITHH (TpHOOIOTHYECKHE UCTIBITAHNUA)

OcHoBBI MeTO/1a 37EKTPOHHOI O3 - CIEKTPOMETPUH

4. MeToauyecKue yKa3aHus MO NMpoueaype oueHuBaAHUs

OueHoYHbIE MePONTPUATHS

l'[pouezlypa MPOBEACHUA OLICHOYHOI'0 MECPONIPUATHH U HeOGXO}II/IMLIe METOAUICCKHUE YKA3AHUSA

1. 3anmra WHIUBUIYAIbHOTO
3aJaHus

3ammuTa MHAUBUAYATBLHOTO 33/IaHUS MIPOU3BOIUTCS HA 3a4€THOM 3aHSITHH TPYIIHI aCITHPAHTOB.
Heo0xouMbIM yCIIOBUEM SBISIETCS HATMUKE TIPE3SHTAIMH 110 TeMe WHANBHUIYAILHOTO 3aJaHMUs,
PACKpBIBAIOIIETO COJIEPIKAHNE BCEX Pa3/iesIoOB PaOOTHI U IEMOHCTPHUPYIOIIEH OJTYICeHHBIC HABBIKI
WCIIO0JIb30BAaHUSI METOJIOB COCTABa M CBOMCTB MAaTEPHAJIOB, B TOM YHCJI€ KOMILIEKCHBIX




OueHoYHbIe MEPONPUSITHS ITpouenypa npoBeeHusi OLIEHOYHOI0 MEPONIPUSATHS U HEOOX0IMMbIE METOANYECKHE YKAZAHUS

Kommoksrym KomnokBuym npoBoauTcst B COOTBETCTBUM ¢ [10s10:k€HHEM O TPOBENEHUH TEKYILETO KOHTPOJIA U
npomexxyrounoii arrectaruu TITY. IIpomexxyTouHas arTecTanus 1Mo JUCHUILTMHE TPOBOJUTCS Tocie 3
ceMecTpa MPenoiaBaTeIeM, pealn3yOIUM JUCHUIIINHY.
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