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1. Poan JAUCHHUIIIITHHBI «He(l)Tera3OBoe H€J0>» B q)opan()Ba}mn KOMIIeTeHIInii BBIITYCKHHUKA:

Cocrapisioniyie pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHIHif)

KOlI R HaunmeHoBanue KOMITICTCHITHH
Kon HaumenoBanue
CrocobeH cobnupats ¥ aHANM3UPOBATh HCXOIHBIC BrnanmeeT ombIToM coOMpaTh M aHATM3UPOBATH HCXOIHEIC
WHPOPMALMOHHBIC JaHHBIC JJIS IPOSKTHPOBAHUS WHPOPMAIMOHHBIC JaHHBIE 7Sl ONHCAHUA TEXHOJOTHYECKUX MPOIIECCOB
TEXHOJIOTUYECKHUX MPOIECCOB U3TOTOBICHUS IIK(Y)-1 B7 HI'O, cpencTs u cucteM aBTOMaTH3aIMU, KOHTPOJIS,
MIPOIYKIMH, CPEJICTB U CUCTEM aBTOMATHU3AIIHH, TEXHOJIOTHYECKOI'0 OCHAILEHUS, TUAaTHOCTUKHU, UCTIBITAHUM, yIIpaBICHUS
KOHTPOJIA, MPOLIECCaMHU, )KU3HEHHBIM IUKJIOM MPOAYKIIUU U €€ KaueCTBOM B
HedTerazoBoii orpaciu
TeXHOHOFH:IeCKOFO OCHAIICHHA, THATHOCTHKH, YMeet coOupaTh U aHATH3UPOBATH NCXOHBIC HH()OPMAIIMOHHEIEC JaAHHBIC
TK(Y)-1 UCHBITAHUH, YTIIPABJICHH MPOLECCAMH, KU3HEHHBIM 715 OIUCAaHHUs TexHoJIorudeckux npoueccos HI'O, cpecTs u cucteM
[HMKJIOM IPOYKLIN 1 €€ KaICCTBOM, y4acTBOBATH B IK(Y)-1¥7 ABTOMATH3ALMH, KOHTPOJIS B He()TEra30Boil OTPaCcIH, TEXHOJIOIHIECKOrO
paboTax 1o pacyeTy 1 NPOSKTHPOBAHUIO NPOLIECCOB OCHAIleHUs!, TUATHOCTUKY, UCIILITAHUM, YIIpaBIeHUs IPOLECCaMu,
HU3TOTOBJICHUS MPOAYKIIMU U YKa3aHHBIX CPEICTB U KM3HEHHBIM [MKJIOM TIPOLYKIIHH 1 ¢€ KaueCTBOM
CHCTCM € HCTIOJIE30BAHMCM COBPeMeHHHX 3HaeT CreU(UKy aHaIM3a UCXOIHBIX HHGOPMAIIMOHHBIX TaHHBIX JJIs
HH(OPMAIHOHHBIX TEXHOMNOTHH, METOZ0B 1 CPEICTB omnKcaHus TexHonoruueckux npoimeccoB HI'O, cpencts u cucrem
TpOCKTHPOBAHIA HK(Y)-1 37 aBTOMATH3AIMH, KOHTPOJISI, TEXHOJIOTHYECKOTO OCHAIIEHUS, TUAaTHOCTHKH,
WCTIBITAHUH, YIIPABJICHHUS MTPOLIECCAMU, KU3HEHHBIM IIUKIOM MPOJYKIIUU U
€e Ka4yecTBOM B HE()Tera30BOi OTpaciiu
CriocoOeH BHIOMpATh OCHOBHBIC U BCIIOMOTaTEIbHEIC IIK(Y)-2 B4 BrnaymeeT HaBbIKaMu BBIOOpA CTaHIAPTHBIX MeTONOB onucarus TT1,
MaTepHaIIbl ATl I3TOTOBJICHUS H3ICIHI, CITOCOOBI MIPOTPECCUBHBIX TEXHOJIOTHI JKCIUTyaTanu ycTtanoBok HI'O
pearu3aIi OCHOBHBIX TEXHOJIOTHYESCKIX IIPOILIECCOB, K(Y)-2 V4 YMeet BBIOMpaTh CTaHIApTHBIE METOIBI (hopManu3armu onvucanus TT1
AHATTUTHICCKHE ¥ YUCICHHBIC METOIBI IIPH TEXHOJIOTHYECKHUX YCTAaHOBOK
pa3pabOTKe X MAaTEMaTUIECKMX MOJENEH, METOIbI [IK(Y)-2 34 Crioco6eH BEIOMPATh CTaHJAPTHBIE METOBI IIPOEKTHEBIX 3a1anuil TTI,
TIK(Y)-2 CTaHIaPTHBIX UCTILITAHUHN MO ONPENETEHUIO (PU3UKO- MPOrPECCUBHBIC METOIBI DKCILTyaTallu TEXHOJOTHISCKUX YCTaHOBOK
MEXaHHYECKUX CBOWCTB U TEXHOIOTUYECKUX IK(Y)-2 B5 Brnaieer HaBbIKaMu OOBSICHEHUIH Pa0OTHI OCHOBHBIX TEXHOJIOTHYECKUAX
TmoKasaTesein MaTE€pHUajIOB U TOTOBBIX H3AETNH, MIPOLIECCOB HITO
CTaHIapTHBIE METOJIBI X MPOCKTUPOBAHHUS, MIK(Y)-2 V5 v
HPOTPECCHBHELE METObI SKCILTYATAIHH H3IeHi MEET OIUCHIBATH PeAIM3allii OCHOBHBIX TEXHOJIOTMYECKUX MPOLIECCOB
MTK(Y)-2 35 3HaeT pyHKIMOHATbHBIE OCOOEHHOCTH OCHOBHBIX TEXHOJOTHYECKUX
MIPOIIECCOB
CriocoOeH BeIOMPaTh OCHOBHBIE M BCTIOMOTATENIbHbIE Brageer HaBbIKaMu BBIOOpa COBPEMEHHBIX MAJIOOTXOJIHBIX,
MK(Y)-3 MaTepHabl JJI U3TOTOBICHUS M3IETUH, CIIOCOOBI TK(Y)-3 B2 9HEProcOEPETaoNINX U YKOJOTHIECKH YUCTHIX TexHojoruit HI'O ¢

pCamm3anu OCHOBHBIX TCXHOJIOTUYECKHUX IIPOILIECCOB,
AHAJIMTUYCCKUEC U YUCJIICHHBIC METOAbI IPU

HCIOJIB30BAHUEM CPCIACTB aBTOMATU3alIUN TEXHOJIOTHICCKUX ITPOIECCOB U
MMpOU3BOJACTB




Kon xomneTenmm

HaumeHnoBanue koMmneTeHIIMH

pa3paboTke UX MaTEMAaTHYCCKUX MOJICICH, METOIbI
CTaHJAPTHBIX UCTIBITAHUH 110 OMPEICICHUIO (PU3UKO-
MEXaHMYECKHX CBOMCTB M TEXHOJIOTHYCCKHUX
[I0Ka3aTesel MaTepuasoB U TOTOBBIX U3JEIINMI,
CTaHJApTHBIE METOIBI UX IPOCKTHPOBAHIS,
MIPOTPECCUBHBIC METOIBI SKCILTYaTAI[IH W3S

CocraBasiiomue pe3yJibTaTOB OCBOCHHUSA (uecxpmrropbl KOMHeTeHHﬂﬁ)

Kox HaumenoBanue
YMeeT NpUMEHSITh COBPEMEHHBIE METO/IbI Pa3padOTKH MaJIOOTXOIHbBIX,
[K(Y)-3 Y2 SHEProcOeperaroux 1 IKOJIOTHIECKH YUCTHIX TEXHOJIOTUH ¢
HCTIONIb30BAaHUEM CPEJCTBA aBTOMATU3AINN TEXHOIOTHIECKHUX MPOIIECCOB
MIPOU3BOJICTB
HK(Y)-3 32 3HaeT crienu(puKy COBpeMEHHBIX MAIOOTXOIHBIX, SHEProcOeperaromux u

9KOJIOTHYECKH YUCTHIX TEXHOJIOTHH C UCIIOIb30BaHHEM CpeacTBa

ABTOMATU3alNU TEXHOJOTMYCCKUX IMPOLECCOB U MPOU3BOJICTB




2. Iloka3zarTenau u METO/JbI OIICHUBAHUA

Il1anupyeMble pe3yIbTAThI 00yUeHHs 0 NHCIHUILIHHE

Koa xoHTpompyemoii

HaumeHoBaHue pa3jena JUCHMIITHHBI

MeToabl OLleHMBAHUS

Kon HanmenoBanue KOMIIETeHIHH (UM ee (o1eHOYHBbIe MePONPHSTHSI)
YaCTH)

P/l 3HaTh TEPMUHOJIOTHIO HETEra30BoOi OTPACIU B paMKax MK(Y)-1 Mopnyis 1. CocraB u Gpusuko- BanbHast onieHka paboTHI Ha
HalpaBJICHUs IOJITOTOBKU «ABTOMAaTH3aLIUs XUMHYECCKHE CBOWCTBA HE(TH, MIPAKTUYECKUX 3aHSATHUSIX, BHITOTHEHUS
TEXHOJIOTUYECKUX MPOIIECCOB U IPOU3BOJICTBY; MIPUPOJHOTO ra3a, yriIeBOAOPOIHOTO 71ab0paTOPHBIX PadoT, a TaKkkKe
UCTOPHIO, TEKYILIee COCTOSHHUE U MEePCTIEKTUBBI PA3BUTHUS KOHJIEHCaTa U MJIacTOBBIX BOJ BBITIOJTHEHHSI KOHTPOJIBHOW pabOTHI
He(Tera3oBoi OTpaciu; Ne 1 cornmacuo PIT
COCTaB U CBOMICTBA YIJIEBOAOPOJHOIO ChIPbS, YCIOBHS Monynb 2. OCHOBHBIE CBEJICHHS O BanpHast onieHKa paboTHI Ha
€ro 3ajieraHus, CTPOCHHH 36MHOU KOPBI, HEPTSHBIX, MIPaKTUYECKUX 3aHSATHUAX, BBIIIOJTHEHUS
STaIbl OCBOCHUS, Pa3paOdOTKH U IKCILTyaTaIliH ra3oBbIX M Fa30KOHIEHCATHBIX mabopaTOPHBIX paboT
He(TEera30BBIX MECTOPOXKICHHUI. MECTOPOXKIEHHUIX W3 Ne 1cormacHo PIT

Momyms 3. Dtansl 10ObYH HEPTH U BanpHas onenka paboTH Ha

raza MIPaKTUYECKUX 3aHSATHUAX, BBIIIOJTHEHHS
TmabopaTOPHBIX paboT, a TAKKE
BBINOJIHEHHSI KOHTPOJIBHOM paboThl
Ne 1 cornmacuo PII

PJ12 3HaTh OCHOBHBIE TEXHOJOTUYECKHE MPOIIECCHI U TK(Y)-2 Monayins 4. C6op, MOATOTOBKA U basbHas orieHKa pabOTHI Ha
HCIOJIb3yeMoe 000pyI0BaHke He(Tera3o0Boil OTpaciu. TK(Y)-3 JaJIbHUN TPaHCIIOPT MPOAYKIIUU MPAKTUUECKUX 3aHATUAX, BBIIIOJIHEHUS

CKBaXWH

naboparopHbeix pabot, /3, a Taxxke
BBITTOJIHEHHUS KOHTPOJIBHOM paboThI
Ne 2 cornacuo PII

Mopnyis 5. [Tepepabotka HedTH, rasa,
ra30BOr0 KOHJICHCATa, XpaHEHUE U
TPAHCIIOPT HOIy4aeMol POIYKIMN

basbHas orieHKa paboOTHI Ha
MPAKTHYECKNX 3aHATHUSX, BBITTOITHEHHS
ma00paTOPHBIX paboT, a TAKKE
BBITIOJTHEHHS KOHTPOJIBHONW pabOTEI

Ne 2 cornacuo PIT




3. IIkaja oueHUBaAHUSA

[Topsmox opraHu3any OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHUBEPCHUTETE PETIaMEHTHUPYETCS OTAEIbHBIM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIICHUBaHUS PEe3ybTaTOB 00ydeHuss B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (CrucTema oleHuBaHus)» (B JICHCTBYIONICH PEIAKIHH ).
Hcnonp3yercss OalibHO-pEMTUHIOBasi CHCTEMa OICHMBAHUS pe3yiabTaToB oOyueHHs. MToromasi olieHka (TpaJMLMOHHAs WM JIUTEpHAs) MO BUAAM
yaeOHoi nestenbHOCTH (M3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHHME, NPAKTHKU) ONPEASISICTCS CyMMOW OaluioB IO
pe3yNbTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaluu (UTOroBasi peiiTHHIroBasi olieHka - MakcumyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPONPHUATUA TCKYIHIEIO KOHTPOJIA U HpOMeX(YTOqHOfI arrecraguu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYLICT'O KOHTPOJIA

% BBINOJHEHUs
3a/IaHusA

CooTBeTCTBHE

Tpannuuonﬂoﬁ OLCHKE

Onpeneﬂeﬂue OLCHKH

90%+100% «OTInYHOY OTInYHOE TOHMMAaHUE IPEIMETA, BCECTOPOHHHE 3HAHUS, OTIIMYHBIC YMECHHUA H BJIAJCHUC ONBITOM MPAKTHUESCKOH NEATCILHOCTH
9 9

HEOOXOIUMBIC PE3yJIbTaThl 00yUeHUsI CHOPMUPOBAHBI, HX KAYSCTBO OIICHECHO KOJUYECTBOM 0aJUIOB, OJM3KUM K MAKCHMATbHOMY

70% - 89% «XOpOoII0o» OCTaTOYHO ITOJHOE ITOHUMAaHHE MPEIMETA, XOPOIIHE 3HAHUSA, YMEHHS U OIIBIT IIPAKTUYECKON AeITEILHOCTH, HEOOXOIMMBIE PE3YILTATHI
9 9 > y

00yueHus chOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJIbHBIM KOJUYECTBOM OaslioB

55% - 69% «Y 10BIL.» IIpueMiaeMoe IOHUMAHKUE IIPEAMETA, YIOBIETBOPUTEIbHBIE 3HAHUA, YMEHUS U OIBIT IIPAKTHYECKON AEATEILHOCTH, HEOOXOAUMBIE PE3YIILTATHI
5 5 s Y.

06yqu1/m C(bOpMI/IpOBaHbI, Ka4Y€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbBHBIM KOJIMYECCTBOM OaoB

0% - 54%

«Heynosiu.»

PeSyHBTaTI)I O6y‘IeHI/IH HEC COOTBETCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$IM

IIIxana 111 OEHOYHBIX MEPOINIPUATHI DK3aMEHa

% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
3a/1aHMii IK3aMeHa 0ann TPaJULHOHHO OLlCHKe Onpeneaenne onenicu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTUYECKOHN AeSATEIbHOCTH,
HEoOXOANMBIE PE3yNIbTaThl 00yUeH s ChOpPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0a/uIoB, ONM3KUM K MAaKCUMAJILHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE TOHMMAaHHUE NIPEIMETa, XOPOIIe 3HAHUS, YMEHHS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0AUMBbIE
pe3ynbTaThl 00y4eHHs COOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB

55% - 69% 11+13 «Y IOBIL» [MpuemieMoe MOHNMaHKUE TPEAMETA, YIOBICTBOPUTEIBbHBIEC 3HAHHS, YMEHUS U OIIBIT IPAKTHIECKOH AeITeNbHOCTH, HEOOXOANMBIE
[pe3ynapTaThl 00y4eHHs C(HOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHUMAJIEHBIM KOJTMYECTBOM OaiioB

0% - 54% 0+10 «Heynosiu.» Pe3ynbTarel 00ydeHUs: HE COOTBETCTBYIOT MUHUMAILHO JIOCTATOYHBIM TPEOOBAHUSIM




4. TlepeyeHb TUNMOBBIX 3aJaHUI

O1ueHoYHbIe MeponpusaTHus

l'[puMepu THINOBBIX KOHTPOJbHBIX 3agaHui

1. 3amura 1a60paTopHOi paboThI

Bompocsr:
1) IIpoaeMOHCTPUPOBATH HA ABTOPCKOI KOMITBIOTEPHOI ITPOrpaMMe CTEHCHb CKATHS

I[GFaSHpOBaHHOﬁ HG(I)TI/I B 3aBUCHMMOCTHU OT YBCIIMYUBAIOIICTOCA NABJICHUS.

2) IlpomeMOHCTPHPOBATH Ha aBTOPCKOW KOMITBIOTEPHOM IpOrpaMme U3MEHEHUe paboThl Kackazaa

T'a30BLbIX CCIIApPaTOPOB B 3aBUCUMOCTU OT U3MCHCHU A TepMO6aqu€CKHX yCJIOBPIfI.

3) IIpoaeMoOHCTpHUPOBATH PAOOTOCIIOCOOHOCTH MPOrPAMMBI JIIsSi aBTOMATU3UPOBAHHOTO pacyéra

¢du3HUecKuX napamerpoB (IIrona B ra30BOH 3aJICKH.

2. ...AynuropHas
CaMOCTOSITENIbHAS TPYIIIOBAs
WIM UHAWBUAYyallbHAs paborta

[Ipumeps! 3ananuit:
Ha ocHoBanum perinameHTa pazpadoraTh (pyHKIIMOHAIBHYIO CXEMY YCTAaHOBKHU
IIPEeJBapUTEIILHOrO cOpoca Bobl Ha [I0BXOBCKOM MECTOPOKICHUH.

Ha ocHoBaHuM ypaBHeHMsI ALIBOpTa pa3paboTaTh aJIFOPUTM MOJETUPOBAHUS pabOThI ra30BOr0

1)

2)

ceraparopa.

3. [Tpumepsr s U/13

1)

2)

HccnenoBaTh BIMsSHUE AABICHUS BO BTOpPOM CCmapaTopec Ha KauyeCTBEHHBIM COCTaB rasza Ha
BBIXOA€ KaCcKaga U3 TPEX MOCICA0BATCIIbHO BKIIFOUCHHBIX I'a30BBIX CCIIapaToOpoOB.
HccnegoBaTh BIMsSHUE TEMIICPATYpPhI B IICPBOM CCTIapaTOPC HA KauyeCTBEHHBIM COCTaB rasa Ha
BBIXOA€ KaCcKaga U3 TPEX MOCICA0BATCIIbHO BKIIFOUCHHBIX Ia30BbIX CEIIapaToOpoOB.

4, [Ipumepsl 3anannii s
KOHTPOJIbHOM paboThbl Ne 2

1)

2)

IIo HMCIOIIEMYCs YCPTCIKY HAa3BATh 3JICMCHTBI KOHCTPYKIIMU BECPTIIIOTa U OINMUCATh IPHUHIUII €TO

paboTHI.

HapucoBare GyHKIMOHATIBHYIO CXEMY LUPKYISLUOHHON CUCTEMBI OYpOBOTO pacTBOpa U

omucaTh ee padoTy.

S. IIpumeps! BorpocoB Ha
9K3aMeH

1)

2)
3)

JIByxTpyOHasi caMOoTeuHasi CUCTeMa cOopa He)TH Ha IPOMBICTIE: CXeMa, Ha3HAUYCHUE
000py0BaHus, TEXHOJIOTUYECKUE MPOIlecChl. JJOCTOMHCTBA 1 HEJOCTATKH.
CoctaB u pu3uveckrie CBONCTBAa HEPTH B MJIACTOBBIX U TOBEPXHOCTHBIX YCIOBHUSX.

KoHcTpyK1ysi CKBa)KUHBI.




5. Mertoanueckne yKazaHnus o npoieaype oueHuBaAHUS

O1ueHoYHbIe MeponpusaTHus

Hpoueuypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHSA U Heo0X0IMMbIe METOIHYECKHE YKazaHus

1. 3amuTa 1abopaTopHoi paboTel | JleMoHCTpUpyeTcs paboTOCIOCOOHOCTh Pa3padOTaHHOM MPOrpaMMbl 1 OOOCHOBBIBACTCS TPABHILHOCTD
MOJIYYEHHBIX Pe3yIbTaTOB.
2. AyauTopHas caMoCTOsITeNIbHAs | B ayTuTOpHBIC Yachl MPAKTUYECKUX 3aHATHI BBIIAFOTCS MHIMBUIYAIbHBIC WM TPYIIIIOBBIC 3aaHUS 110

rpYIIOBas UK
WHIUBUAYaJIbHAs paboTa

pa3paboTKe CXeM TEXHOJIOTUYECKUX MPOoLEeccoB B HedrerazoBoit orpaciau. KoHTponupyeTcs noHuMaHue
3JIEMEHTOB pa3pab0TaHHON CXEMBbl WJIM U3YYEHHOTO 000py10BaHMU.

3. | um

JleMoHCTpHpyeTcsi paboTa MporpamMMbl, HCIIOIB30BAHHOM ISl IPOBEICHUS UCCIICIOBAHUI B
COOTBETCTBUH € BbIaHHBIM BapuanToMm /3. KouTponupyercs nonnmanue Ha3HaueHUs: OJI0KOB
(371€eMEHTOB) IPOrpaMMBbl U aJI€KBaTHOCTD MOJIYYEHHBIX Pe3yabTaToB. OLIEHUBAETCS U KAU€CTBO
odopmiieHHs 0TUETa B COOTBETCTBHH € TpeOoBaHMsI cTaHAapTa TOMCKOTO MOTUTEXHUYECKOTO
YHUBEPCUTETA.

4, Kontponbras padora No 2

Brimonnsercs B AyJAUTOPUH B IMCBMCHHOM BHUJIC, ITOCJIC 3aHATUA TMPCIIOAAaBaATCI/Ib OLICHUBACT PC3YyJIbTAT.




