®OH/I OIEHOYHBIX CPEJICTB ITO IIPAKTHUKE
INPUEM 2019 r.
OOPMA OBYYEHMUS oynas

Buja npakruku

IIpousBoacTBEeHHAs IpaKTHKA

Tun npakTuku
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OO6pa3oBarenbHas nporpaMma
(manpaBneHHOCTH (MpodwIIb))
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1. Pojb npakTHKHU B GOpPMHUPOBAHMH KOMIIETEHIMI BbINYCKHUKA:

JJeMeHT 00pa3oBaTeILHOMI

Cocrapisioniyie pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHI[Hif)

Ko,
nporpammsl (meuun.rmna, CeMeﬂp KOMIIeT(l')IH].ll/ll/l HaunmeHoBanue KOMIIETCHIINH
npaktTuka, FHA) Kox HanmenoBanue
i H OCYILIECTBIATh JaJieeT CIl HOCTb TAaHOBHUTH CBSI3H MEX TaBJIIONIIMH IPOOIEMHOM
CrocobeH ocyec VK(V)-1.B1 Brageer criocoGHOCTBIO yCTaHO CBSI3H M€ COCTaBIISIIO 00JIEMHO
KPUTHYECKUN aHAIN ' UTYaluu
eckuil aHanu3 cHTya
VK(Y)-1 TpOGTIEMHEIX CHTyampi Ha YK(¥)-1.V1 YMeeT BBIACNATH COCTAaBISIONINE TPOOIEMHOH CUTyaInu
OCHOBE CHCTEMHOTO II0/IX0/1a,
BBIPa0aTHIBATh CTPATETH .
N . -1. HaeT MOAXO/bI K OTPEeIeHUI0 HayqHON MTPOOIEMBI U CII M €€ IOCTAHOBKHU
pab CTpaTeruio YK(V¥)-1.31 3HaeT noaxo OTIPEIENICHUIO HAyYHO obie croco0aM ee MOCTaHO
JIeHCTBUH
10COGEH ONPEETUTE 1 VK(V)-6.B1 JazeeT HaBbIKAMH CaMOCTOSTETIbHOMN, TBOPUECKOH TBI, yMCHUEM
Brageer HaBbIKaMH CaMOCTOSATETBHO opueckoit pabo eHHe
peannu3oBaTh IPUOPUTETHI OpraHu30oBaTh CBOU TPy N
VE(Y)6 COOCTBEHHOM AESTEILHOCTH U Crnoco0eH caMOCTOSITENIFHO OBIAAEBAaTh 3HAHUSIMU M HABBIKAMH HX IIPUMEHEHHS B
; I bl -6. npodeccnoHaIbHO NesTeTbHOCTH, BEIOUPATh METOBI M CPEJICTBA Pa3BUTHS
™) CITOCOOBI €€ VK(Y)-6.V1 , BBIO
COBEPIICHCTBOBAHHUSA Ha OCHOBE KpCeaTUBHOI'O MOTEHIMAIA
CaMOOLECHKH YK(V)-6.31 3HaeT crocoObl M METOIBI CAMOPA3BUTHS U CaMOOOPa30BaHUs
T'oToBHOCTH K KOMMYHHKAIHHU B
YCTHOW M MUCBMEHHOH (hopMax
OTIK(Y)-1 Ha PYCCKOM H HHOCTPaHHOM OTIK(Y)-1.31 3HaTh HHOA3BIYHYIO (aHTJIOA3BIYHYIO) TEPMHHOJIOTHIO B 00JIaCTH
SI3BIKAX AT PEIICHUS 3a0ad ’ npodeccnoHaIbHOHN A TeTbHOCTH
IIpousBoacTBeHHaN TpoecCHORATBHOT
NMPAKTHKA. JIeSITeTbHOCTH
I'0TOBHOCTS K 3amuTe OOBEKTOB
Hayuno- 1 -
HHTEIUICKTYaIbHOI . o
HCCJIeN0BATEIbCKAS co GCTBSHHZCTI/I u 3HaeT Kak paboTaTh C IATEHTHOU TOKyMEHTalUeH, CAMOCTOSITEIEHO
OIIK(Y)-5 OIIK(Y)-5.31 | xnaccudunupoats npeamet noucka mo MIIK, npon3Boauts BEIOOp GIU3KHX MO
pa60Ta B CeMeCTpe KOMMEPIHAIN3AlAX [TpaB Ha " L
o TEXHUYECKO CYIIHOCTH OPUTHHAIBHBIX PEILCHHUH
00BEKTHI MHTEIUIEKTYaIbHOM
COOCTBEHHOCTH
l"gTogHocn) K TOHCKY, Crioco0eH aHaTM3UPOBATh HAYIHO-TEXHHYECKYIO TIOKYMEHTALHNIO B cepe cBoei
00pabOTKE, aHaIN3y 1 [K(Y)-2.y2 po¢eCCHOHATBFHOM eI TeNbHOCTH, BHIOUPATh METOAUKU HCCICIOBAHUS 1
CHCTEMATH3AIINH HaydHO- nepepaboTKH MUHEPAIIBHOTO M TEXHOT€HHOTO ChIPhSI
[K(VY)-2 TEXHUYECKON HH(OPMALIUH TTO
Teme HcereN0BaHn, BrIbOpy TIK(Y)-2.32 3HaeT OCHOBHbIE CPEJICTBA IOUCKA HAYYHO-TEXHUUECKOH HH(pOpMaLuH B chepe
METO/MK 1 CPE/ICTB PCIICHHA ’ cBOEi MpodecCHOHATBHOM NeITeNFHOCTH
3amaqn
CnocoOHOCTh UCTIONIB30BAThH
COBPEMEHHBIE TPHOOPHI 1
METOJIMKH, OPraHU30BbIBATH
MK(Y)-3 MIPOBEICHHE SKCIIEPUMEHTOB U MK(Y)-3.33 3HaeT COBpEeMEeHHBIE METObI IEPepadOTKN MUHEPAIBHOTO M TEXHOTEHHOTO CHIPhS

UCIIBITaHUH, IPOBOAUTH UX
00paboTKy M aHATM3UPOBAThH UX
Ppe3yJIbTaTh




2. Ilnanupyemble pe3yJibTAThl 00y4eHHUs M MeTObl OLleHUBAHHUS

Ilnanupyemble pe3y/IbTaThl 00y4eHHSs! IIPH MPOXO0KIEHNH MPAKTHKH Koxa xonTpompyemoii

HaunmeHoBanue MeToabl OlleHHBAHMSI (OLlEeHOYHbIE
Kon HaunmeHnoBanue e pa3aenoB (3TaN0B) NPAKTHKH MepOoNpUATHS)
(n1m ee yacTH)

PII-1 [IpuMeHATH 3HaHUS 3aKOHOB, TEOPHH, YpaBHEHHH, METOIOB [K(Y)-3 [Tonck MeTomoB pemieHus, 3ammTa oT4eTa 10 MPAaKTHKE, IKCIIePTHAS
XMMHUYECKOH TEXHOJIOTHH IIPH N3yYSHUH U pa3paboTke 000CHOBaHUE BEIOPAaHHOTO OLIEHKA PYKOBOJMTEIIS IPAKTUKU
MIPOLIECCOB IO NepepaboTKe MUHEPAIBHOTO ¥ TEXHOI'€HHOTO METOJIa U TEXHUKU
CBIPbsI HCCIIeIOBaHUS

PII-2 CaMOCTOSITENILHO BBIIOJIHATD TIyOOKHH JINTEpaTypHBIN YK(Y)-6 [onbop u u3yueHue 3amuTa oT4eTa 0 NpakTHKe, IKCIepTHAs
0030p, MaTEeHTHBII MTOUCK B 00J1aCTH MEepepadoTKH MK (Y)-2 JUTEepaTyphl, HOPMAaTUBHO- OLIEHKA PYKOBOJAUTEIS IPAKTUKU
MUHEPAJILHOTO U TEXHOT€HHOT'O ChIPbhS OIIK(Y)-1 IIPABOBBIX JOKYMEHTOB B

OIIK(Y)-5 obJiactu rnepepaboTKu
MUHEPAJIBHOTO U TEXHOT€HHOT'O
CBIPbsI
O06pabotka u aHamm3
MIOTY4YeHHOH MH(OPMALIIH

PIT-4 BrImonHATE 00pabOTKY U aHAN3 JaHHBIX, TOTYICHHBIX IPU YK(V)-1 [Touck MeTonoB penienus, 3amuTa OT4eTa MO MPaKTUKE, SKCIIEPTHAs
TEOPETHYECKHX M OKCIEPUMEHTANBHBIX HCCIEJOBAaHUIX, 000CHOBaHNE BEIOPAaHHOTO OLICHKA PYKOBOJAMTEIIS IPAKTUKU
MOJICTIMPOBAaHMH IIPOIECCOB NEpepaboTKe MHHEPAIbHOTO U METOJa U TEXHUKH
TEXHOTE€HHOTO CHIPbS HCCIIEAOBaHUS

3. Ikaja oueHUBAHUS
[Topsinox opraHM3anMy OLIEHUBAHUS PE3yJbTAaTOB OOYYEHHS B YHMBEPCHUTETE PETIAMEHTHUPYETCS OTAEIbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OllEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJNUTEXHUUeCKOM yHHBepcuTeTe (CucTemMa OlleHHBaHHs)» (B JEUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercss OalibHO-pEeUTUHIOBasl CHCTEMa OLICHUBAHUS pe3yibTaToB oOyuyeHus. MToromasi oueHka (TpaaMLMOHHAs W JIMTEpHAas) MO BUAAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumind, YHUPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTHKH) OIpenenseTcs CyMMOHW OajuloB 1o
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM arTecTanuy (UTOroBast peTUHroBas oleHka - makcumyMm 100 OamioB).
Pacnpeznenenue 6a1ioB 3a OIIEHOUHbIE MEPONPUATHS YCTAHOBIIEHO B ATTECTallMOHHOM JIUCTE MO MpaKTUKe (1. 6).



[IIxana 7151 OLICHOYHBIX MEPONIPUATHI U 3a4eTa

Crenenn
cdmg:;ﬁ:)’z:::;ﬂu Bana CooTBeTcTBHE TPAHIHOHHOM OlleHKe Onpenenenne oLeHKH
00y4yeHust
90% + 100% | 90+ 100 «OTINYHO «3autreHo» | OTIMYHOE NOHMMaHKE TIPEeIMEeTa, BCECTOPOHHUE 3HAHMUS, OTIMYHBIC YMEHUS U BJI/ICHUE ONBITOM MPAKTHYECKOH
JIeATeIbHOCTH, HEOOX0AUMBIE PE3yJIbTaThl 00yUeHHMsI C(OOPMHUPOBAHEL, MX KAYECTBO OLIEHEHO KOJINYECTBOM
0ay10B, OJIN3KUM K MAaKCHUMaJIbHOMY
70% + 89% 70 +89 «Xopomo» JlocTaTouHO MOJIHOE MOHMMAaHUE MIPeMEeTa, XOPOLINe 3HAHHsI, yMEHUS U OIBIT IPAaKTUUECKOH JeITeNbHOCTH,
HEOOXOANMBIE PE3YNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAUECTBO HU OJTHOTO U3 HUX HE OIIEHEHO MUHUMAaJIbHBIM
KOJIMYECTBOM 0aJlIoB
55% + 69% 55+69 «Y IOBIL.» IIpuemieMoe MOHUMaHKE TPEAMETa, YIOBICTBOPUTENbHBIEC 3HAHHSL, YMEHHS U OIIBIT IPAaKTUUYECKOH
NeSTeNIbHOCTH, HEOOX0AUMBIE PE3YJIbTaThl 00yueHHsI ChOPMHUPOBAHBI, KAUE€CTBO HEKOTOPBIX U3 HUX OLIEHEHO
MHHAMAaJIbHBIM KOJHYECTBOM 0alIoB
0% + 54% 0+54 «Heynosi.» «He 3aureHo» | Pe3ynbTaTsl 00y4eHHs HE COOTBETCTBYIOT MUHMMAIBHO JOCTATOUYHBIM TPEOOBaHUSIM

4. TlepeyeHb TUNOBBIX 3aIaHUI

OueHo4HbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH
1. 3amuTa oT4eTa Mo NpaKkTUKe [IpumepHBIii nepedyeHb KOHTPOJIbHBIX BOIIPOCOB:
1. Ha kakoM 3tane pa3paboTKH TeMbI HcCile10BaHus Brl ceifuac HaxoauTeCh.
2. Kakne aHanmUTHYECKUX M YUCICHHBIX METOIOB MCIIOJIB30BANIN ISl PEIICHUS PA3IHYHBIX HAyYHBIX
U TEXHOJIOTMUYECKUX 3a/1ad.
3. Kakwue MeTozp! IiIaHMPOBAHUS M OPTaHU3AIUHN SKCIIEPHUMEHTA UCIIOJIB30BAHBI IIPH BHITTOJTHEHUN
Hay4YHO-HMCCIIEI0BATENbCKON pabOTHI.
2. DKcnepTHas OLeHKa OT3bIB O cTaHAAPTHOM opMe (Ha OCHOBAHUU PE3yIbTaTOB padOThI, OTPAKEHHBIX B JIHEBHUKE
PYKOBOIUTENS IPAKTUKH OT npakTUKu U OTYeTe Mo NpaKkTHKE).
o0ecreynBaroILEero
noapasaenenus TITY

5. MeToauuecKkue YKa3aHHUuA 110 IMpoueaype ouCcHuBaHUs

OueHo4HbIE MEPONPHSITHS

IIpouenypa npoBeaeHHsi OLECHOYHOT0 MEPONPUATHS U HE00X0IMMbIe MeTOIMYECKHE YKAZAHUS

1. DKcIepTHas OlleHKa
PYKOBOJAMTENS IPAKTUKHU OT
00ecIeunBaroIero
noapasaenenus TITY

PykoBogurens npaktuku ot TIIY npoBoauT oneHnBaHne Ha OCHOBaHUM OT4YeTa 10 NPAKTUKE:

COOTBETCTBHE OTUETA O MPAKTHKE IO CTPYKTYPE U COAEPIKaHUIO TPeOOBAHUAM YHUBEPCUTETA
(CTO TIIVY 1.5.01-2014 «OTueT o HayuyHO-UCCIIEAOBATENBCKOM paboTe. CTpyKTypa U MmpaBmiia
ohopmIteHHSY);

BBITIOJTHEHUE WHANBHYaTHHOTO 3a/IaHUS PAKTHKH B ITOJIHOM 00BEME;

CTEINEeHb COOTBETCTBHS BHIMOJIHEHHBIX padO0T COAEPKAHUIO 3asBICHHBIX PE3yJIbTaTOB O0yUEeHHUS B
[Iporpamme npakTHkKy;




OueHouHbIe MEPONPHATHS

Hpouenypa MPOBEACHHUA OLICHOYHOI0 MEPONIPUATHSA U HeoﬁxouuMme METOAUYECCKHE YKAZAHUHA

— YETKOCTh M TeXHUYECKas IPaBUIbHOCTh OPOPMIICHHS OTUETA U THEBHUKA IPAKTHKH.
Pesynbprar onieHUBaHUS: pyKOBOAUTEND PAaKTUKK OT TIIY nenaer BEIBOABI O CTEIIEHU

PYKOBOJIUTENS] MPAKTUKHU OT obecrnieunBatoniero nojapasaenenus TITY.

c(OpMHUPOBAHHOCTH PE3yJbTaTOB 00y4YeHHs B JIHEBHUKE 00yYarolerocs rno npakTUKe — OT3bIB

2. 3ammMra oT4eTa 1o npakTUKe

pykoBouTENb MTpakThKu OT TITY.
Ha 3amure:
— oOyuyaromuiics npeabsBIsgeT KOMUCCHH OTYET U JHEBHUK MPAKTUKU U JENaeT KPaTKoe
COOO0IIIEHUE, COMTPOBOXKIAEMOE TTOKA30M JICMOHCTPAIIMOHHBIX MaTEPHAJIOB;
— 4JIeHbl KOMUCCHUH 331aI0T 00YYaroIIeMycsl BOIIPOCHI U 3aCIIyIIUBAIOT OTBETHI,

MaTcprajliaM M IIPAKTHUKE B LICIIOM;

KpPUTEPUSIMHU B 11.3.
3amuTa NpoxXoAuT B MyOIM4HO Gopme.

ATTCCTALIMOHHOM JIMCTC NPAKTHUKH.

OL[CHI/IBaHI/Ie MMPOBOAUT KOMUCCHA 110 3aINUTC ITPAKTHUKHU, B KOJIMYCCTBEC HC MCHCC JIBYX YCJIOBCK, B T.Y.

— MOryT OBITE 3alaHbl TCOPCTHYCCKUC U MTPAKTUYCCKHUE BOIIPOCHI IO MPCACTABJICHHBIM B OTYECTC

— YJICHBI KOMHCCHUH OUCHHUBAIOT BBIITOJIHCHHYIO pa60Ty 1 OTBCTHI HA BOIIPOCBI B COOTBECTCTBUM C

ITo uToram 3amuThEl KOMUCCHUS JeJIaeT BBIBOALI O CTEIICHU C(i)OpMHpOBaHHOCTI/I pe3yJIbTaTOB 06yquH;1 B

6.ATTeCTaIII/[OHHbI]71 JIMCT 110 MTIPAKTHKE

Koa u HaumeHoBaHHe PII-1. IIpuMeHsTH 3HaHHS 3aKOHOB, TEOPHIA, PI1-2. CaMOCTOSITENBHO BBIMOIHATH TITyOOKHHA

Bbann no Bcem

OneHovHoe OuennBanne Hoas B pe3yiabTaTa 00y4eHus YpaBHEHMH, METOZI0B XMMUUYECKOM TEXHOIOTUH TIPU JIUTEPATyPHBIH 0030p, MATEHTHBII MOKCK B 001aCTH pe3yabTaTtam
MeponpusiTHe NPOBOIUT oleHKe H3YYCHUH H pa3pabdoTKe MPOIECCOB I10 IepepadoTKe nepepabOTKH MUHEPAIEHOTO H TEXHOTEHHOTO CHIPhS
MHHEPATbHOTO U TeXHOT€HHOT'O ChIPbs
OkcnepTHas PykoBoauTens 40% Bec pesynbrata 0,2 0,8 1,0
OLIEHKA npaktuku ot TITY MaxkcuMabHbIN 6at 20 80 100
PYKOBOAUTEIIS CreneHb coOpMHPOBaHHOCTU
NIPAKTUKK OT pe3yJiibTaTta B IMana3oHe -
obecIreunBaroner (0+100)%
O MOJpa3CNCHUs Bann 3a pe3ynbrar ¢ yuerom
Ty JIOJIL MEPOIPHSTHS
3ammra oruera YJieHbl KOMUACCUU 60% Bec pesynbrata 0,2 0,8 1,0
IO IPAKTHKE MaxkcuMalbHbIN 6asut 20 80 100
Crenenb cOpPMUPOBAHHOCTU
pe3yiIbTaTa B HANa30He -
(0+100)%
bann 3a pesynbrar ¢ yuerom
JIOJI MEPOIPHUSATHS
Hrorosblii 6aJ1J1 32 pe3yJbTaT (€ y4eTOM A0JIH MEPONIPUSITUSI)
HTorosas oneHka B TpagiunHoOHHOH dopme 3auTeHO /

HE 3a4YTCHO




MHHHCTEPCTBO HAYKH M BBICHIEIO OBPA30OBAHHS POCCHICKON ®EJIEPALIMHM

denepanbHOE rocyAapcTBEHHOE ABTOHOMHOE 0GPA30BATEIBHOE YUPEKACHHE BICIIETO 06pa3oBaHHsa

«HAIIMOHAJIbHBIN HCCJIEJAOBATEILCKHII TOMCKHIT NOJIMTEXHUYECKHI YHUBEPCHTET»

BBINOJIHEHHS] HAYYHO-HCCae0BaTeabekol padorsl (HHPC)

KAJIEHJIAPHBIA PEUTHHI -TLIAH

no Teme (Temam)

HayuHo-uccneioBaresibckas paboTa B cemecTpe

OOIT noaAroToBKH

MarucTpoB

HarnpasJICHHS 18.04.01 XumMuyeckas TEXHOJIOTHS
(creaIbHOCTH)
Ha NepHoJl (ocennuit cemectp 2019/20 yueGHoro roaa)
PykoBoauTens VYconbuesa Haranbs BacuibeBHa
Jlara Bua paborsi (ATTECTANHOHHOE MEPONIPHATHE) MakcumanabHbii
KOHTPOJIS Gasun

Texymuii KOHTPOJIb B cemMecTpe 40

¢ 02.09 no 14.09.19 BriGop TeMbl MarucTepcKoi AMCcepTaLH 2

¢ 16.09 o 28.09.19 [Ton6op u u3yyeHue aUTEPaTYphl, HOPMATHBHO-IPABOBBIX 10

¢30.09 mo 12.10.19 JIOKYMEHTOB B 00nactH nepepaboTKM MHHEPaJIbHOrO H

TEXHOT€HHOT'O ChIpbs

¢ 14.10 no 26.10.19 O6paboTtka 1 aHaIM3 MOJY4EHHOH HHPOPMALIUH 10

¢28.10 mo 02.11.19

Kongepeny-neoensn 1 | IlpenpapuresibHas MoCcTaHOBKA 3a1a4H 2

(KT 1)

c18.11 mo23.11.19 ITorck METOOB pereHHs 10

¢25.11 mo 30.11.19

c02.12 mo 14.12.19 O6GocHoBaHWe  BbIOpaHHOrO  MeToJla M TEXHHKH 2

¢ 16.12 mo 21.12.19 HcCIIeIOBaHUs

¢23.12 mo 28.12.19 IToaroroBka oTyera 4

ITpomexkyTOUHAS ATTECTALHS 60

Kongepeny-neoens 2 | 3aummra paboTsl 60

(KT 2)

Hroro 6a/u10B N0 pe3yibTaToM paboThl B ceMecTpe H ATTeCTANHOHHBIX 100

MEpONpPHATHH

Ne (ko) Hassanue dj1eKTpoHHOro pecypea (3P) Aupec pecypca

IR Autodesk Inventor Professional 2015 Education https://appserver01.main.tpu.ru/RDWeb/Pages/ru-
RU/Default.aspx/%D0%A 1%D0%90%D0%9F %D0%A
0

P2 PTC Mathcad 15 Academic Floating https://appserver01.main.tpu.ru/RDWeb/Pages/ru-
RU/Default.aspx/%D0%9C%D0%B0%D 1%82%D0%B
5%D0%BC%D0%B0%D 1%82%D0%B8%D 1%87%D
0%B5%D1%81%D0%BA%D0%B8%D0%BS5

Cocmsvm

(e

CornacoBaHo:

})uum npenoaasaress HOL H.M. KnkHepa
2020 r.

L

3aBeayrolnii kadeapoi — pykoBoaUTENTb

Hay4HO-06pa30BaTe/IbHOTO LIEHTPa Ha npaBax kadeaps!

(HOLL H.M. Kwxnepa)
«28» 0€

2020 r.

(H.B. Yconsuesa)

A ez g Kpnonoryronan




®OHJI OHEHOYHBIX CPEJICTB I1O INIPAKTHUKE
INPUEM 2019 r.
O®OPMA OBYYEHUS ounas

Buja npakrukn

IIpou3BoiCTBEHHAs MPAaKTHKA

Tun npakTuku

Hayuno-HccneioBarenbckas paboTa B cemecTpe

Hanpasnenue noarorosku/
CHEeNHATBHOCTh
OOpa3zoBarenbHas mporpamma
(HanpaBieHHOCTH (MPOdHITH))
Crnenunamm3anus

VYpoBenb oOpa3oBaHus

Kype
TpynoemkocTs B KpeauTax
(3a4eTHBIX €IMHHUIIAX )

3aBenyromuit kadeapoii -
PYKOBOJIUTENH HAyYHO-
00pa3oBaTeIbHOrO IIEHTpPA
Ha rpaBax Kadeapbl
(HOILL H.M. Kuxnepa)

PykoBomutens OOII

[IpenonaBarens

18.04.01 XumMu4yeckas TEXHOJIOTHHA

Texnosnorun nepepaﬁoTKu MHHEPAJIBHOI'0 H TEXHOI€HHOIO ChIPbH

ﬂpOIICCCBl H anmnapartsl 1o nepepaﬁonce MHHEPAJIBHOI'O H TEXHOI€HHOI'O ChIPbH

BBICIIEE 0Opa30BaHUE - MArHCTPATYpa

1 ] cemectp |2

6
7
/ %{e’% E.A. KpacHokyTckas
7
W O.B. Ka3pmuna
VL. - H.B. Yconsuepa

2020 r.




6. PoJb npakTHKH B (POPMHPOBAHNU KOMIIETEHIUI BHIMYCKHUKA:

JJeMeHT 00pa3oBaTeILHOM

CocraBisiionue pe3yJibTaTOB OCBOCHHUSA (uecxpmrropbl KOMHeTeHHﬂﬁ)

Ko,
NporpaMmbl (IMCUMILJINHA, Cemectp o HauMeHoBaHMe KOMIIETeHIUU
KOMIIETCHIIHH
npakruka, FHA) Kon HaumenoBanue
Crioco0eH 0cyLIecTBIATh VK(V)-1.B1 Brnaneer cnocoOHOCTBIO YCTaHOBUTD CBSI3U MEXIY COCTABIISIOLUIMMU MPOOIEeMHON
KpUTHYECKUH aHAIU3 ) CUTYalNH
MpOOJIEMHBIX CUTYaIHH Ha .
VK(V)-1 P yan YK(¥)-1.V1 YMeeT BBIACNATH COCTaBISIONIHE MTPOOIEMHOHN CUTYyaInu
OCHOBE CHCTEMHOTO TOX0/1a,
BbID a6an'IBaTL CTpaTeruio YK(V)-1.31 3HaeT MOoJX0/b!l K OIPE/IENICHHIO HAYYHO! TPOOIEeMbl 1 CIocobaM ee MOCTAHOBKU
JeHCTBUH
I'0TOBHOCTH K KOMMYHHKAIIUH B
YCTHOH ¥ MHChbMEHHOHU (opmax
OTIK(Y)-1 Ha PyCCKOM U HHOCTPAHHOM OTK(Y)-1.Y1 YMeTs o0marthces, epeBOIUTs HHPOPMAIIHIO, TUCATh CTAaThH, TE3UCHI, pedepaTsl
SI3BIKAX AT PEIICHUs 3312 ’ Ha MHOCTPAHHOM (aHTIMHCKOM) A3bIKE B PaMKax MPo(eccHoHaTbHON TeMaTuKI
npogecCHOHATBHOM
JeATeTbHOCTH
Brnageer HaBbIkaMH BEIOOpA ONTUMAIBHOTO TUIAHA SKCIIEPUMEHTA; IPOBOIUT
['OTOBHOCTH K HCTIOJIB30BAHUIO OIIK(Y)-4.B2 | BBIOOpPOYHBIN KOHTPOIIb; CO3/IACT MOCIIEIOBATENIBHBIH MTaHa MOUCKA
METOJJOB MAaTEMaTHIECKOTO ONITHMAJIBHBIX PEIICHUH
IlpousBoacTBEHHAS & P
MOZIENTNPOBAHMS MAaTEPUAIIOB U Croco6eH NpoBOUTH MHOTO(AKTOPHBIE KCIIEPUMEHTHI IIPH aHAJIN3€ BEIIECTB,
NpaKTUKa. OIIK(Y)-4 TEXHOJOIHYECKUX IPOLIECCOB, K OIIK(Y)-4.Y2 | mnaHupoBaHHE HKCIIEPHMEHTA IIPH IMOUCKE ONTUMAIBHBIX YCIOBHU
Hayq]-[o- 2 TEOPETHIECKOMY aHAIHU3Y U AQHAINTUYECKOTO KOHTPOJIS BEIIECTB
9KCTIEpIMEHTAILHON IPOBEPKE HaeT TePMUHOJIOTHIO M MaTeMaTHUECKHUIl anmnapar IIaHUPOBaHHS ¥ OpraHNU3aluH
HCCIe0BATEIbCKAS P poBep 3HaeT TEPMHUHOJIOTHIO M MaTEMaTHYECKHH anmnapar MIaHupoBa opraHu3ail
6 TEOPETUYECKUX TUIIOTE3 OIIK(Y)-4.32 | skcriepumeHTa; pa3breHne GakTOpHBIX IUIAaHOB; IPOOHBIE PEIUTHKH, HEITOJTHbIE
pabora B cemecTpe IUIAHBI; PETPECCHOHHBII aHANIN3; TIOMCKA IKCTpeMyMa QyHKIMU OTKIIMKA
T'0OTOBHOCTB K ITOUCKY,
00paboTKe, aHATH3Y U o
Brnageer HaBbIkaMH 0(OPMIICHUS] HAYYHO-TEXHUYECKOM JOKYMEHTAIMU 1
CHCTEMATHIALIIH HAYHHO METOJaMH HCCIIEIOBAHUS HCXOAHBIX MaTepPHUaJIOB, METOJAMH IPOBEICHHUS
[K(VY)-2 TEXHUYECKON HH(OPMALIUH TTO [K(Y)-2.B2 . p ? P .
CTaHJAPTHBIX MCIBITAHU MO ONpeNeIeHHI0 (PU3NKO-XUMUUECKUX CBOMCTB
TeMe HCCIEe0BAHUs, BEIOOPY POAYKTOB
METOJMK ¥ CPEJICTB PELICHHS POAyK
3a1aun
CHocoGHOCTb UCTIONB30BATh
COBpEMEHHBIE TPUOOPHI U
METOUKHI, OPTaHN30BEIBATh Cnoco0eH 1cnonb30BaTh METOABI MCCIIEIOBAaHNS! MUHEPAIBHOTO M TEXHOT€HHOTO
MK(Y)-3 IIPOBEICHHE SKCIICPUMEHTOB U MK(Y)-3.Y3 CBIPBSI, CTIOCOOEH BEIOMPATH U NCIIOIB30BATH METO] IIEPepadOTKH MUHEPAIEHOTO

HCIIBITAHHUH, TIPOBOJUTH MX
00paboTKy 1 aHATH3UPOBATH UX
PE3yIIbTATHI

1 TEXHOT'€HHOI'O ChIPbs




7. Ilnanupyemble pe3yJbTaThl 00y4eHHs] H MeTObl OLlCHUBAHMSA

Ilnanupyemble pe3yIbTaThl 00y4eHHsI PH MPOXO0KIeHUH MPAKTHKH

Koa koHTpompyemoii

TEXHOI'CHHOI'O ChIPbs

HanmenoBanue MeToabl OlleHHBAHMSI (OLlEeHOYHbIE
Koa HaumeHnoBanue s ke pa3aenoB (3TaN0B) NPAKTHKH MepOoNpUATHS)
(nJ1u ee yacTHn)

PII-1 [IpuMeHATH 3HaHUS 3aKOHOB, TEOPHH, YpaBHEHHH, METOIOB MK(Y)-3 [TmarupoBanme U MpoBeACHUE 3ammTa oT4eTa 10 MPAaKTHKE, IKCIIePTHAS
XMMHUYECKOH TEXHOJIOTHH IIPH N3yYCHUH U pa3paboTke MpeABapPUTEIBHBIX IKCIIEPUMEH- OLICHKA PYKOBOJUTEIS IPAKTHKU
MIPOLIECCOB IO IepepaboTKe MUHEPATIBHOTO i TEXHOT€HHOTO TOB Y UCTIBITAHUH B 001aCTH
CBIPBSI nepepabOTKH MUHEPAJIBHOTO U

TEXHOTE€HHOT'O ChIpbs

PII-3 I'pamMOTHO M3n1arate pe3yyibTaThl HAYYHBIX UCCIIEAOBAaHUN B OIIK(Y)-1 OdopmiteHne pe3yabTaToB 3amuTa oT4eTa o NpakTHKe, IKCIepTHAs
BHJIC HAYYHBIX CTaTeH, JOKIaN0B Nepe] UPOKOH Hay4HBIX UCCIIEI0BaHUHN U OLIEHKA PYKOBOJAUTEIS IPAKTUKU
ayJUTOpUEH clrylaTesen UCIBITAHUNI

PII-4 BrImonHATs 06paboTKy U aHANIU3 JaHHBIX, TOTYyYEHHBIX TPU VK(V)-1 O0paboTka 1 aHaU3 3amuTa oT4eTa o NpakTHKe, IKCIepTHAs
TEOPETHYECKUX U IKCIIEPUMEHTAIILHBIX HCCIIEI0BAHUSX, OIIK(Y)-4 PEe3yJBTATOB MPEABAPUTEIBHBIX OLIEHKA PYKOBOJHMTES MPAKTUKU
MOJIETTMPOBAHNH ITPOIIECCOB MEPEPAOOTKE MHHEPAIFHOTO 1 HK(Y)-2 9KCTIIEPUMEHTOB M UCTIBITAHUH

8. IllkaJia oueHUBAHUSA

ITopsimok opraHu3aluy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHUsS B YHUBEPCUTETE PErJIAMEHTUPYETCSl OTAEIbHBIM JIOKAJIbHBIM HOPMATHBHBIM AKTOM —
«Cucrema OLIEHMBaHMSI PE3yJIbTaTOB 00y4deHHs] B TOMCKOM MoiUTeXHUYecKoM yHuBepcutere (Cuctema olleHHBaHUSA)» (B AEHCTBYIOLIEH peaakium).
Hcnonb3yercst OambHO-PEUTHHIOBasl CUCTEMa OLICHWBAaHUS pe3yiabTaToB oOyueHHs. VToroBas oleHKa (TpaAMLIMOHHAs M JIMTEpHas) MO BHUAAM
yueOHor nestenbHOCTH (M3yuenue aucturinH, YHWPC, HUPC, kypcoBoe mNpoeKTHpOBaHME, MPAKTUKH) OIPEACNseTCS CYMMOW OalljloB TIO
pe3yabTaTaM TEeKYIIEro KOHTPOJIs U IPOMEKYTOUHOU aTTecTalluu (MTOroBas peUTHHIoBast olleHKa - MakcuMyM 100 GaioB).

Pacnipenenenne 6ajiioB 3a OLEHOYHBIE MEPOIIPUSTHS YCTAHOBJIEHO B ATTECTAIIMIOHHOM JIUCTE 10 MpakTuke (1. 6).

[IIxana 151 OLIEHOYHBIX MEPONPUATHI U 3a4eTa

Crenenn
ctbogg;g(:::;l(}){gﬂu Baja CooTBeTcTBHE TPAJAMIIMOHHOI OLIEHKe OnpeneieHne OLEHKU
00y4yeHust
90% +100% | 90+ 100 «OTIU4IHO» «3aureHo» | OTIIMYHOE NOHMMAaHUE NPEeIMETa, BCECTOPOHHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BJIaJIEHUE ONBITOM MPAKTUYECKON
JIeATeIbHOCTH, HEOOX0ANMBIE PE3YJIbTaThl 00yUeHHMs C(POPMHUPOBAHEL, MX KAYECTBO OLIEHEHO KOJINYECTBOM
6a)y10B, OJIN3KUM K MAKCHMaJIbHOMY
70% + 89% 70 +89 «Xopomo» JlocTaTouHO MOTHOE MOHMMAaHUE MIPEAMETA, XOPOIIE 3HAHUS, yMEHUS U OIBIT IPAKTUUECKOM NesITeIbHOCTH,
HEOOXOANMBIE PE3YNIbTAaThl 00ydeHHs CPOPMHUPOBAHBI, KAUECTBO HU OJTHOTO U3 HUX HE OIIEHEHO MUHUMAaJIbHBIM
KOJINYECTBOM OajlJIoB
55% + 69% 55+69 «Y 10BIL.» [IpuemneMmoe NOHUMaHKE PEAMETA, YIOBIETBOPUTENbHBIE 3HAHHSI, yMEHUS U OIBIT IPAKTUYECKOM
NeITeIbHOCTH, HEOOX0ANMBIE PE3yJIbTaThl 00yUeHHsT ChOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLIEHEHO
MUHUMAaJIbHBIM KOJIMYECTBOM OaJlIOB
0% + 54% 0+54 «Heynosn.» «He 3a4areHo» | Pe3ysnbraTel 00y4eHHst HE COOTBETCTBYIOT MUHMMAJIBHO JIOCTATOYHBIM TpeOOBaHHUIM




9. IlepeyeHb THNOBBIX 3aaAHUIA

OueHoOYHbIE MeponpusTUs

le/lMele THIOBBIX KOHTPOJBbHBIX 3aJaHnii

3. 3amuTa OT4eTa 0 MPaKTUKE [TprMepHBIii TepeueHb KOHTPOJIbHBIX BOIIPOCOB:
4. Ha xakom 3Tane pa3paboTKH TeMbl HccienoBaHus Bbl celiuac HaX0IUTECh.
5. Kakune aHanmuTHYECKHX U YUCIEHHBIX METOJI0B MCIOIb30BANIN I PELLIEHUS PAa3INYHBIX
Hay4HbIX U TEXHOJIOTMYECKUX 3a/a4.
6. Kakue mMeToapl IaHUPOBAHUS M OPTaHU3ALUH SKCIIEPUMEHTA UCTIOIB30BAHBI IPU BHIITOJHEHUN
HAy4YHO-HCCIIeIOBATeNIbCKON pabOTHI.
4. ODKcrepTHas OLICHKa OT3bIB 10 cTanAapTHON hopMe (Ha OCHOBAHUU PE3YyJIbTATOB PadOThI, OTPAKEHHBIX B JIHEBHUKE

PYKOBOAUTENSA IPAKTUKHU OT
o0ecreynBaroIero
noapasaenenus TITY

IpakTUKU U OTYETe 110 NPAKTUKE).

10. MeToanyecKkue yKa3aHusi 10 MPoI

eqype olleHHBAHUS

OueHo4HbIe MEPONIPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOT0 MePONPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3aHUS

3.

DKCrepTHasi OIICHKa
PYKOBOJUTENS TPAKTUKHU OT
00eCIeYnBarIoIIero
nojpazaenenus TITY

PyKOBOI[I/ITeJIL npaktuku ot TITY npoBoauT oneHnBaHue Ha OCHOBaHUU OTyYeTa MO MPaKTHKE:
COOTBETCTBHE OTUETA O MIPAKTHUKE 110 CTPYKTYPE U COAEPIKAHUIO TPEOOBAHUAM YHUBEPCUTETA
(CTO TIIY 1.5.01-2014 «OTuet o HayuyHO-UCCIIEAOBATENbCKOM padore. CTpyKTypa U MpaBuiia
oopMiIeHUAY);

— BBINOJHEHUE UHAUBUAYAIBHOIO 33JJaHUs PAKTUKU B ITOJIHOM 00BEME;

— CTeNeHb COOTBETCTBUS BBIOJHEHHBIX PA0OT COAEPIKAHUIO 3asBIECHHBIX PE3yIbTaTOB 00YUYEHUs B

[Iporpamme npakTuky;

— YETKOCTh M TeXHUYECKasl MPaBUIbHOCTh OPOPMIICHHS OTUETA U THEBHUKA MTPAKTHKH.
Pe3ynbTaT oneHuBaHus: pyKOBOAUTEND TpakTUKH OT TITY nenaet BHIBOABI O CTENIEHU
c(OPMHPOBAHHOCTH PE3yIbTATOB 00yUeHHUs B JJHEBHUKE 00y4daroLierocs no NpakTUKe — OT3bIB
PYKOBOJMTENSI NPAKTHKHU OT oOecnieunBaroniero nojapasaenenus TITY.

38.H_II/ITa OTYCTA I10 IPAKTUKE

OneHnBaHue NPOBOIUT KOMHUCCHS IO 3aIIUTE IPAKTUKH, B KOJMYECTBE HE MEHEE JABYX YEJIOBEK, B T.4.
pyKOBOAMTEIND NpakTUKU oT TIIY.
Ha 3amure:
— oOyuyaroluiics npeabsBIsIeT KOMUCCHH OTYET U JHEBHUK NMPAKTHUKU U JIENAaeT KpaTKoe
cooOIIeHrE, COMPOBOXKIAEMOE ITOKA30M JIEMOHCTPAIIMOHHBIX MAaTEePUAJIOB;
— 4JIeHbl KOMUCCHUH 33al0T 00YyJaroIeMycsl BOIIPOCHI U 3aCIIyIINBAIOT OTBETHI;
— MOTYT OBITh 33/1aHBI TEOPETUYECKHE U MMPAKTUYECKHE BOMPOCHI 110 MPEJICTABICHHBIM B OTUETE
Marepuaiam U MPakTHUKE B LIEJIOM;

— YJICHBI KOMHCCUHN ONCHHUBAIOT BBIITOJIHCHHYHO pa60Ty 1 OTBCTHI Ha BOIIPOCEI B COOTBECTCTBUMU C




OueHno4yHble MEPONPUATHS

IIpoueaypa npoBeeHUsI OLEHOYHOT0 MEPONPHATHS U HEOOX0AMMbIe METOIUYECKHE YKA3AHUS

KPUTEPHUSIMHU B 11.3.
3ammra npoxXoauT B MyOIMyHON dopme.
ITo nToram 3amuThl KOMUCCHS J€TaeT BBIBOBI O CTENIEHH c(hOPMUPOBAHHOCTH PE3Y/IbTaTOB O0OyUEHUS B
aTTECTAllMOHHOM JIMCTE PAKTUKU.

11. ATTecTallMOHHBIN JIMCT MO MPAKTHKE

Kon n HaumeHoBaHMe

PII-1. IlpumeHsTh 3HAHUS 3aKOHOB,

PII-3. I'pamoTHO U3naraThb

PII-4. BeimonssaTh 06paboTKy U

Bamn o Bcem

pe3yJibTara o0yueHust TEOpHii, ypaBHEHHUH, METOIOB Pe3yIbTAaThl HAYIHBIX UCCIIEMOBAHUN | aHAIN3 JaHHBIX, OMYYCHHBIX IPH pe3yibTaTam
XUMHYECKOH TEXHOJIOTHHU MIPU B BHJIC HAYYHBIX CTaTeH, OKIIaJ0B TEOPETHYCCKHUX U
OueHouHoe OueHnBanue loas B H3YYEHUH U pa3paboTKe MpOIecCcoB mepes1 IMUPOKO# ayquTopueit IKCIIEPHUMEHTATBHBIX
MeponpusiTHe NPOBOIUT oleHKe 110 TIepepaboTKE MUHEPAITBHOTO U ciymarenen HCCIIETOBAHUSX, MOIETMPOBAHUHI
TEXHOT'€HHOT'O ChIPbSI MPOLIECCOB TepepaboTKe
MHHEPAIHLHOTO U TEXHOTEHHOTO
CBIPBSI

DkcnepTHast PykoBoautens 40% Bec pesynbrata 0,4 0,2 0,4 1,0
OIIEHKa MIPAaKTHKH OT MakcumalbHbIN Gat 40 20 40 100
pYKOBOAUTEIS TIy CrerneHb
NPaKTUKK OT chopMUPOBAHHOCTH
obecrieunBaromn| pe3yibTaTta B IHanasoHe N
ero (0+100)%
NOApa3AeICHUA Bamnn 3a pesynbrar ¢
Iy YYETOM JOJH

MEpONPHUATHS
3amuTa otdyera UireHbt 60% Bec pesynbrata 0,4 0,2 0,4 1,0
T10 MPAKTUKE KOMHCCHU MakcuMasbHbIH 6ast 40 20 40 100

Crenenb

c(hopMUPOBAHHOCTH

pesysIbTaTa B JUANA30HE B

(0+100)%

Basun 3a pesysbTar ¢

YYETOM JIOJH 3

MEpOPHSTHS

HToroBblii 6aju1 32 pe3yabTat (C Y4eTOM J0IH MEPONPUSITHS)
HToroBas oneHka B TpagAHIUOHHOM (opme 3auTeHo /

HE 3a4YTCHO




MHHHCTEPCTBO HAYKH H BBICHIEI'O OBPA30OBAHUS POCCHHCKON ®EJEPALIMH

desepanbHOE rOCYAaPCTBEHHOE ABTOHOMHOE 0GPa30BATEIbHOE YUPEKICHHE BBICIICIO 00pasoBaHms

«HAIIMOHAJIbHBIN MCCJIEJIOBATEJILCKHI TOMCKHH IMOJIMTEXHHYECKHI YHUBEPCUTET»

BLINOJIHEHHS! HAYYHO-HCCAe0BaTe bcKkol paborsr (HUPC)

KAJIEHJIAPHBIA PEUTUHI -TLIAH

no TeMe (Temam)

Haquo-uccnenosaTem,cxau pa60Ta B CEMECTpE

OOIT noaAroToBKH

MarmcTpoB

18.04.01 Xumuueckasi TEXHOJIOTUA

HarpaBJIeHHUs
(CrieLHaJIbHOCTH)
Ha MepHoJl (Becernmii cemectp 2019/20 yuebHoro roaa)
PykoBoauTesnb Yconsuesa Haranbs BacuiabeBHa
Jlara Bua paboTei (aTTECTAHOHHOE MEPONPHATHE) Makcumanbubii
KOHTPOJIS Gaswn
Texkymuii KOHTPOJb B ceMecTpe 40
¢ 10.02 no 01.03.2020 | Onucanue uccneayemoro oobekTa 2
¢ 02.03 no 22.03.2020 | Beibop meroaa pelueHHs 3a1a4uy U ero peaausalus 4
¢ 23.03 no 05.04.2020 | [nanupoBaHWe TNpEABAPHTENIBHBIX IKCIEPUMEHTOB M 4
ucnbiTaHuit B obsiacti nepepaboOTKH MHMHEPaJIbHOIO H
TEXHOT'€HHOr'O ChIPbs
¢ 06.04 o 19.04.2020 | [TpoBeneHne  npeaBapUTENbHBIX  IKCMIEPUMEHTOB M 8
ucnbiTaHuit B obsactH nepepabOTKH MMHEPAIbHOrO H
TEXHOI'€HHOr'O ChIPbs
Konghepeny-neoens 1 | O6paborka pe3y/bTaToB npeaBapUTEsbHbIX 8
(KT 1) 9KCMIEPUMEHTOB U MCITbITAHUI
¢ 27.04 no 03.05.2020 | AHanu3 pe3y/bTATOB IMPEABAPUTENIBHBIX IKCIIEPHUMEHTOB 8
W MCTIbITAHUH
¢ 04.05 no 14.06.2020 | Odopmnenne pe3yabTaTOB HayYHBIX HCCJIEJIOBAHHH M 2
UCTIBITAHUH
¢ 15.06 no 21.06.2020 | IToaroroBka oTuera 4
IIpomeskyTOouHAS ATTECTANHS 60
Kongpepeny-neoensn 2 | 3ammra paboTsl 60
(KT 2)
Hroro 6a/u10B N0 pe3yJibTaTOM paboThl B ceMecTpe H ATTeCTAIHOHHBIX 100
MeponpHATHH
Ne (kon) Ha3ssauue 31eKTpoHHoro pecypcea (9P) AJipec pecypca
OP 1 Autodesk Inventor Professional 2015 Education https://appserver01.main.tpu.ru/RDWeb/Pages/ru-
RU/Default.aspx/%D0%A 1%D0%90%D0%9IF%D0
%A0
IP.2 PTC Mathcad 15 Academic Floating https://appserver01.main.tpu.ru/RDWeb/Pages/ru-
RU/Default.aspx/%D0%9C%D0%B0%D1%82%D0
%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%8
7%D0%B5%D1%8 1%D0%BA%D0%B8%D0%BS5
CocraBun: " //
Crapumit npenoaasatesns HOLL H.M. Kwxknepa o //~ (H.B. Yconbuesa)
«@Y» 06 2020 r.
CornacoBaHo:

3aBeayrouuii kadeapoi — pyKoBOAHUTEb

Hay4HO-00pa3oBaTeIbHOrO LEHTPA Ha npasax Kadeapb

(HOLL H.M. Kuxnepa)
<ﬁi» 06

2020 .

7_{&2 (E.A. KpacHokyTckas)




®OH/I OHEHOYHBIX CPEJACTB I1O ITPAKTUKE

IPHEM 2019 r.
®OPMA OBYYEHUSI ounas

Bua npakruku

IIpou3BoaCcTBEHHAs IpaKTHKA

Tun npakruku

Hay4no-uccieioBarenbckas paboTa B ceMecTpe

Hanpasnenue noarorosku/
CHEeLHATBHOCTh
O6pazoBarenbHas nporpaMma
(HanpaBneHHOCTH (poduIIb))
Crnenuanusanus

Yposenb o6pa3oBanus

Kypc
TpynoemkocTs B KpeauTax
(3a4eTHBIX €MHMIIAX)

3aBenyromuii kadeapoii -
PYKOBOIMTEIb HAY4HO-
o6pa3oBaTeIbHOrO LIEHTpa
Ha rpasax Kageapsl
(HOIT H.M. Kmxuepa)

PyxoBoautens OOIT

IIpenonaBarens

18.04.01 XuMuueckas TeXHOJIOrus

Texunonoruu nepepaﬁo'mu MHHEPAJILHOI'0 H TEXHOI€HHOI'0 ChIPpbs

HpOIICCCbl H anmnapartsl 1mo nepepaﬁoTKe MHHEPAJIBHOI'0 H TEXHOI€HHOI'0O ChIpb#

BbICIIEE 0Opa3oBaHUE - MarucTparypa

1 l cemectp | 3
6
//‘?ﬂ /&w/é‘zﬁ E.A. KpacHokyTckas
) (/..%_/‘ O.B. Kazpmuna
~Z / U H.B. Yconbuepa

2020 r.




1. Pojb npakTHKHU B GOpPMHUPOBAHMH KOMIIETEHIMI BbINYCKHUKA:

JJeMeHT 00pa3oBaTeILHOMI

Cocrapisioniyie pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHI[Hif)

nporpaMMbl (TUCHMILINHA, Cemectp Komnleff:fnunn HanveHoBaHHe KOMIIETEHIMI
npaktTuka, FHA) Kox HanmenoBanue
Crioco0eH 0cyLIecTBIATh VK(V)-1.B1 Brnaneer cnocoOHOCTBIO YCTaHOBUTD CBSI3M MEXIY COCTABIISIOLIMMHU IPOOIEMHOM
KPUTHYECKUH aHAIH3 CHUTyalluH
VK(V)-1 NPOGIIEMHBIX CHTYaLHi Ha YK(¥)-1.V1 YMeeT BBIACNATH COCTaBISIONINE TPOOIEMHOH CUTyaInu
OCHOBE CHCTEMHOTO II0/IX0/1a,
BI’IPa6an'IBaTb CTpaTermto YK(V¥)-1.31 3HaeT MoaX0bI K ONpeeNIeHII0 HayYHOH IPO0IeMBI U crlocobaM ee TOCTaHOBKH
JeHCTBUH
T'oToBHOCTH K KOMMYHHKAIHHU B
YCTHOW ¥ MUCBMEHHOH (hopMax
OTIK(Y)-1 Ha PyCCKOM U HHOCTPAHHOM OTIK(Y)-1.B1 BrageTs onbrrom yf:THOI‘z’I U MICbMEHHOM KOMMYHUKALlUH B (icbepe
SI3BIKAX AU PEIIeHNs 3a1a9 npodeccnoHaIbHOM e TeIbHOCTH Ha HHOCTPAHHOM (QHTJIMHCKOM) SI3BIKE
podecCHOHATBHOM
JeATeITbHOCTH
Brnageer HaBbIkaMH BEIOOpA ONTUMAIBHOTO TUIAHA SKCIIEPHMEHTA; IPOBOIUT
TOTOBHOCTB K MCITOJIE30BAHUIO OIIK(Y)-4.B1 | BBIOOpPOYHBIN KOHTPOIB; CO3/IAET MOCIIEIOBATEIBHBIH II1aHA TOUCKA
HpOI/BBO}ICTBeHHaH METOJIOB MAaTEMATHYECKOT'O ONTHUMAJIbHBIX pEeUIeHUN
NPAKTHKA. MOZIENTNPOBAHMS MAaTEPUAIIOB U Croco6eH npoBOIUTs MHOTO(AKTOPHBIE KCIIEPUMEHTHI IIPH aHAJIN3€ BEIIECTB,
Hayqno- 3 OIIK(Y)-4 TEXHOJIOTMYECKUX IIPOLIECCOB, K OIIK(Y)-4.Y1 | nnaHupoBaHUe HKCIEPUMEHTA IIPU TOUCKE ONTUMAIIbHBIX YCIOBUN
TEOPETHIECKOMY aHAIH3y U QHAIMTUYECKOTO KOHTPOJIS BEIIECTB
uccjaeaoBare/JabCKas JKCIIepUMEHTAIbHON IPOBEPKE 3HaeT TepMHUHOJIOTHIO U MaTeMaTHYECKUH anmnapaT IUIaHUPOBaHUS U OpraHu3aluu
paﬁoTa B ceMecTpe TEOPETUYECKUX TUIIOTE3 OIIK(Y)-4.31 | skcrepumeHTa; pa3breHne GakTOPHBIX IUIAHOB; IPOOHBIE PEIUTHKH, HEIIOJHbIE
TUIAHBL; PETPECCHOHHBIN aHAIN3; MOMCKA YKCTPEeMyMa (pYHKITHH OTKIIKA
I'oTOBHOCTS K 3amuTe 0OBEKTOB
MHTeJUIEKTyaTbHOi OIIK(Y)-5.B1 | Bnaneer HaBbikamu 0()OpMIICHHUS TATEHTOB
OTIK(Y)-5 COOCTBEHHOCTH U
KOMMEpLHMAIH3alH NPaB Ha OTK(Y)-5.Y 1 Crioco6eH BBITIONHSTH TATEHTHBIE UCCIIEIOBAHNS, COCTABIATE (hOPMYIIBI
O0BEKTBI HHTEILIEKTYATBHOM ’ TPEJIOIIAraeMOr0 H300PETEHHUS, OTTMCAHUS M300PETEHHS
COOCTBEHHOCTH
CriocoOGHOCTB HCHONB30BATh
COBpPEMEHHBIE IPUOOPHI U
METOUKHI, OPTaHN30BHIBATH Brnageer HaBBIKAaMH HCIIOJIB30BAHUS COBPEMEHHBIX KOMIIBIOTEPHBIX IPOTPaMM
MK(Y)-3 MIPOBEICHHE SKCIEPUMEHTOB U MK(Y)-3.B3 11t 00pabOTKH pe3yabTaToB SKCIEPHMEHTOB IO TepepaboTke MHHEPATLHOTO

HCHblTaHMP’I, IPOBOAUTH UX
00pabOTKy 1 aHATU3UPOBATH UX
PEe3yIIbTATHI

TEXHOTCHHOT'O ChIPbs




2. Ilnanupyemble pe3yJibTAThl 00yUYeHHs] H METO/AbI OlleHUBAHUS

Ilnanupyemble pe3yIbTaThl 00y4eHHsI PH MPOXO0KIeHUH MPAKTHKH

Kon xoHTpOIMpYyemoii

HaunmenoBanue Mertoas! onieHHBaHHUS (OLeHOYHbIE
Koa HaumeHnoBanue s pa3aenoB (3TaN0B) NPAKTHKH MepOonpuUsITUsl)
(n1m ee yacTH)

PII-1 [IpuMeHATH 3HaHUS 3aKOHOB, TEOPHH, YpaBHEHHH, METOIOB MK(Y)-3 [TmaHUpOBaHME U IPOBEICHNE 3ammTa OT4eTa 1Mo MPAKTHKE,
XMMHUYECKOH TEXHOJIOTHH IIPH N3yYCHUH U pa3paboTke 9KCTIEPUMEHTOB 1 UCIIBITAaHUN B 9KCTIEPTHAs OLICHKA PYKOBOIUTEIS
MIPOLIECCOB IO IepepaboTKe MUHEPATIBHOTO i TEXHOT€HHOTO obJiacty nepepaboTK1 MHUHEPAILHOTO MpPaKTUKU
CBIPBSI U TEXHOT€HHOT'O ChIPbA

OO0paboTKa U aHAJN3 PE3YJILTATOB
SKCHEPUMEHTOB U UCTIBITAHUH, B TOM
YlCcIIe ¢ UCTOJIb30BaHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX
IIporpamMmm

PII-3 I'paMoTHO M3NaraTh pe3yabTaThl HAYYHBIX UCCIEI0BAaHUHN B OIIK(Y)-1 OdopmiteHHE pe3yIbTaTOB HAYIHBIX 3amuTa OT4eTa MO NMPaKTUKE,
BHUJIC HAYYHBIX CTaTeH, JOKJIAZ0B Mepe IMUPOKOi HCCIIEJOBAaHNUH B BUAE HAYUHBIX 9KCTIEPTHAs OLICHKA PYKOBOJUTEIIS
ayAUTOpHEH cirymarenei cTaTeH, JOKJIA0B, TAaTEHTOB TIPAaKTHKH

PII-4 BrmonHATE 00paboTKy U aHAIN3 JaHHBIX, TOTyYCHHBIX TIPH VK(V)-1 O0paboTka 1 aHATH3 PE3yIHTATOB
TEOPETHYECKHUX U SKCIEPUMEHTAIBHBIX UCCIIEAOBAHNUIX, OIIK(Y)-4 9KCIIEPUMEHTOB M UCIIBITaHUH, B TOM
MOJIETTMPOBAHNH ITPOIIECCOB MEPEPAOOTKE MHHEPAILHOTO 1 YHCIIE C UCTIOIb30BaHNEM
TEXHOT€HHOTO CHIPbS COBPEMEHHBIX KOMITBIOTEPHBIX

PII-5 [IpuMeHATH 3HAHUS 110 BOIPOCAM YIIPABICHHUS OIIK(Y)-5 IIporpamMmm

HMHTEJJIEKTYalbHBIMHU pecypcaMu B CBOEH
poeCCHOHATIBHOM NeSTeIbHOCTH




3. Illkana oueHMBaHUs
[Topsmox opraHu3al OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENIbHBIM JIOKAJTbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS PEe3yIbTaTOB 00ydeHuss B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (CrucTema oneHUuBaHus)» (B JICHCTBYIOIICH PEIAKIIHH ).
Hcnonp3yercss OalibHO-PEUTUHIOBasi CHCTEMa OLICHHBAHHUS pPe3ylbTaToB oOydeHus. MtoroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHUAAM
yaeOHoil nestenbHOCTH (M3ydenue aucumiuindH, YWPC, HUPC, xypcoBoe NpOEKTUPOBAHHWE, MPAKTHKH) OMpEIesieTcs CyMMOW OaluioB IO
pe3ylibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUYHOM aTTecTaluy (MTOroBasi peTHHroBasi oleHka - MakcumyM 100 GaioB).
Pacnpenenenue 6a1ioB 3a OIIEHOYHBIE MEPOTIPUATHS YCTAHOBICHO B ATTECTAlMOHHOM JIMCTE 10 MPaKTHKE (11. 6).

[IIxana y1s1 OLICHOYHBIX MEPONIPUATHI U 3a4eTa

Crenenn
C(bog:::;gil::::zﬂu Bann CooTBeTcTBHE TPAHIHOHHON OllEHKe OnpeneneHne OLeHKH
00y4yeHust
90% + 100% | 90+ 100 «OTIHIHO» «3auteHo» | OTinMYHOE MOHMMAaHHUE MpeIMeTa, BCECTOPOHHHIE 3HAHUS, OTJIMYHBIC YMEHHS U BJIQJICHUE ONBITOM IIPAaKTHUECKOH
JIeATEeIbHOCTH, HEOOXO0AUMBIE PE3YJIbTAaThl 00yUeHHs CPOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO KOJIMYECTBOM
0aJyI0B, OJIN3KUM K MAaKCHUMAJIbHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTouHO MOJIHOE MOHMMAaHUE MIPeMeTa, XOPOLIHe 3HAHHS, YMEHUS U OIIBIT IPAaKTUUECKOH JeITeNbHOCTH,
HEOOXOANMBIE PE3yJIbTaThl 00yueHHs1 CPOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIIEHEHO MUHUMAaJIbHbIM
KOJINYECTBOM 0aiyioB
55% + 69% 55+69 «Y IOBIL.» [TpuemieMoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTENbHBIC 3HAHHSL, YMEHUS U OIIBIT IPAKTHYECKOH
NeATeIbHOCTH, HEOOX0ANMBIE PE3yJIbTaThl 00ydeHHs chOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OI[EHEHO
MHHAMAaJIbHBIM KOJIMYECTBOM 0aJlIoB
0% + 54% 0+54 «Heynosm.» «He 3aureHo» | Pe3ynpTaTsl 00y4eHHsI HE COOTBETCTBYIOT MHHMMAIBHO JOCTATOUYHBIM TPEOOBAHHUSIM

4. TlepeyeHb TUNOBBIX 3a1aHUI
O].leHO‘lHl)le MepOl’lpl/lﬂTl/lﬂ l'[pumepl,l THUIIOBBIX KOHTPOHLHBIX 3auaHm‘»i

5. 3amuTa OT4eTa o MpPaKkTUKe IIpuMepHBIii IepeYeHb KOHTPOJIBHBIX BOIIPOCOB:

7. Ha xakoM sTamne pa3paO0oTKH TeMbl ucciieioBaHus Bbl ceifuac HaxouTech.

8. Kakne aHanMTHYECKHMX M YMCICHHBIX METO/I0B MCIIOJIb30BAIIN JIJISl PEIICHUS Pa3IMIHbBIX
Hay4YHBIX Y TEXHOJIOTMYECKUX 3a/a4.

9. Kakue MeTopl IIIaHUPOBAHUS M OPTaHU3ALMHU SKCIIEPUMEHTA UCTI0Ib30BAHBI ITPU BHINOJIHEHUH
HAY4YHO-HMCCIIEJ0BATENIBbCKON pabOThI.

6. DKCIepTHas OLICHKa OT3bIB 1O cTaHAapTHON opMe (Ha OCHOBAHUHU PE3YyIbTaTOB pabOThl, OTPaKEHHBIX B /IHEBHUKE
PYKOBOAMTENS PAKTUKHU OT IpakTUKU U OTUETE 110 MPAKTHUKE).
00ecreunBaroIero

noapasaenenus TITY




5. MeToanueckne yKazanus o npoieaype olieHuBaHUs

OueHno4Hble MEPONIPHATHS

IIpoueaypa npoBeieHUsI OLEHOYHOT0 MEPONPHATHS U HEOOX0IMMbIe METOIUYECKHE YKA3AHUS

5.

OKcnepTHas OLlEHKa
PYKOBOAUTENSA IPAKTUKHU OT
o0ecrneunBaroIero
noapasaenenus TITY

PykoBoautens npaktuku ot TITY npoBoauT omnieHuBaHKe Ha OCHOBaHUHM OTYETA 110 MPAKTHKE:

— COOTBETCTBHE OTYETa O MPAKTUKE MO CTPYKTYPE U COACPKAHUIO TPEOOBAHUAM YHUBEPCUTETA
(CTO TITY 1.5.01-2014 «OTtuet 0 Hay4HO-HUCCIEAOBATENBCKOM padoTe. CTpyKTypa U mpaBuia
ohopmIteHHSY);

—  BBINIOJIHCHUE MHIUBUIYAJILHOTO 3aJ]aHUsI IPAKTUKHU B TIOJTHOM 00bEME;

— CTEMEHb COOTBETCTBUS BHIMOJIHEHHBIX PA0OT COACPKAHMIO 3asSBICHHBIX PE3yJIbTATOB O0yUCHUS B
[Iporpamme npakTUKu;

— YETKOCTh M TEXHUYECKAs MPaBUIBHOCTh ODOPMIICHHUS OTYETA U JTHCBHUKA TIPAKTHKH.
Pesynbrar onieHuBaHuUs: pyKOBOAUTENb pakTuku OoT TITY nemaer BHIBOMBI O CTEIICHH
c(OPMHPOBAHHOCTH PE3yIbTATOB 00Y4YEHHUS B JJHEBHUKE 00YyJarOUIeTocs MO MPAKTUKE — OT36IB
PYKOBOJIUTEIIS] IIPAKTUKHU OT obecrieunBatoniero noapasaenenus TITY.

33.H_II/ITa OT4YCTa I10 IMPAKTHKEC

OueHuBaHue NPOBOIUT KOMHUCCHS 110 3aIIUTE IPAKTUKH, B KOJIMYECTBE HE MEHEE JBYX YEJIOBEK, B T.4.
pyKoBoAMTEIND NpakTUKy oT TIIY.
Ha 3amure:
— oOyuyarouuiics NpeabsBIsgeT KOMUCCHUHM OTYET U THEBHUK NMPAKTUKU U JENAeT KPaTKoe
CO0011IeHNE, COTPOBOXKIAEMOE MTOKA30M JIEMOHCTPALlMOHHBIX MaTEpUAJIOB;
— 4IeHbl KOMUCCHH 33/1al0T 00y4aromeMycsi BOIPOCH] U 3aCITyIIUBAIOT OTBETHI;
— MOTYT OBbITh 33JJaHbl TEOPETUUECKHUE U IPAKTUUECKHE BOIPOCHI 11O MPEICTABICHHBIM B OTUETE
MaTepuasaM U MPaKTUKE B LEJIOM;
— 4JIeHbl KOMUCCHUH OLIEHUBAIOT BHIMOJIHEHHYIO Pa0OTY M OTBETHI Ha BOMPOCHl B COOTBETCTBUU C
KPUTEPUSIMHU B I1.3.
3amuTa NpoxXoAuT B MyOIM4HOMN Gopme.
ITo uToram 3amUThl KOMUCCHS J€TIaeT BBIBOBI O CTENIEHH c(hOPMUPOBAHHOCTH PE3YIbTaTOB O0OyUEHUS B
aTTECTAllMOHHOM JINCTE MPAKTHKH.




6.ATTeCTaIII/I0HHBII7I JIUCT IO MPAKTUKE

Kon u HanmeHoBaHue

PII-1. IIpumeHSTH 3HAHUSA

PII-3. 'pamMoTHO U3naraTh

PII-4. BoIrmonHsITh

PII-5. IlpuMeHATh 3HAaHUSA

bayn mo Bcem

pe3yabTaTa ofyueHust 3aKOHOB, TEOPHIA, pe3ysIbTaThl HAy4HBIX 00paboTKy 1 aHaIH3 110 BOIIPOCAM YIIPABICHHUS pe3ysbTartam
ypaBHEHHUIi, METOIOB HCCIIeIOBaHHH B BUIE JAHHBIX, MOTYYCHHBIX TPU HHTEIUICKTYa bHBIMHI
Ouenoumnoe Ouenmpanue Toas s XUMHYECKO! TEXHOJIOIUH Hay4HBIX CTaTCz//I, JIOKJIa/I0B TEOPETHYECKUX U pecypcamu B csoeﬁv
MepompusTHE 1pOBOTHT omenice [pH U3y4YeHHH 1 pa3paboTke | mepern LIHPOKOH 3 9KCIEPHMEHTAIBHBIX podecCHOHANBHOM
HPOLIECCOB M0 NepepadoTKe | aymuropuen cirymaTeneit HCCIICZIOBAHUAX, JEATENBHOCTH
MHHEPAJIBHOTO 1 MO/IEITMPOBAHNH [IPOLIECCOB
TEXHOTEHHOTO CBIPbSI nepepaboTKe MUHEPaIbHOTO
U TEXHOT'€HHOT'O ChIPbsI
OkcnepTHas PykoBonutens 40% Bec pesynbraTa 0,3 0,3 0,3 0,1 1,0
OIIEHKA MIPAaKTHKH OT MaxkcumaibHbIi 6at 30 30 30 10 100
PYKOBOIUTEIIS TIy CrerneHb
MPaKTUKK OT c(hOpMHUPOBAHHOCTH
obecreynBaronl pe3yJbTara B JUana3oHe -
ero (0+100)%
noapasacineHus Bann 3a pesynbrar ¢
Ty YIETOM JI0JTH
MEpOIPHSTHS
3amuTa oTyera UireHbt 60% Bec pesynbraTta 0,3 0,3 0,3 0,1 1,0
0 MPaKTUKE KOMHUCCHH MakcuMasbHBIH Gasul 30 30 30 10 100
Crenenn
c(hOpMUPOBAHHOCTH
pe3yiIbTaTa B IMANIA30HE B
(0+100)%
Bann 3a pesynbrar ¢
YYEeTOM JOIH
MEpOIPHSTHS
HToroBblii 6a/171 32 pe3yabTar (C y4eTOM 101 MEPONPUSITUS)
HTorosasi oueHka B TpaaMIuOHHOI dopme 3auTeHo /

HE 3a4YTCHO




MHUHHUCTEPCTBO HAVKH U BBICHIETO OBPA30BAHUSI POCCUIICKOM ®EJIEPALIMU
DenepasbHOE rOCYapCTBEHHOE ABTOHOMHOE 00pa30BaTE/ILHOE YUPEKICHHE BBICIIEro 0GpasoBaHms
«HAIIMOHAJIbHBIU UCCJIEJIOBATEJIbCKHH TOMCKHH NNOJUTEXHUYECKHHU YHUBEPCHUTET»

KAJIEHJAAPHBIA PEUTUHI-ILUIAH

BBINOJIHEHUSI HAYYHO-HCCIe10BaTebekoi padorsl (HUPC)

1o TeMe (Temam) HayuHo-uccnenoBaTenbckas paboTta B cemMecTpe
OOIT noaroToBKH MarucTpoB
HarpaBJIeHUs 18.04.01 Xumuueckasi TeXHOJIOTHS
(crienuanabHOCTH)
Ha 11epHoJ1 (ocennuii cemectp 2020/21 yuebHoro roza)
PyxoBoaurenn Yconbuesa Haranbs BacunbeBHa
Jlara Bua pabore! (aTTeCTAHOHHOE MEPONIPHATHE) MakcumaabHbII
KOHTPOJISt Oaa
Texkyuuii KOHTPOJIb B ceMecTpe 40
¢ 01.09 mo 13.09.2020 | OkoHuaTenpHasi TOCTAHOBKA 3aJauyd  MarucCTEpCKOM 2
JIUCCepTaliu
¢ 14.09 no 27.09.2020 | [TnanupoBaHME HKCIEPUMEHTOB M HUCIBITAaHUN B 001IaCTH 10

nepepaﬁorxu MUHEPAJIBHOI'O U TEXHOICHHOT'O ChIPbsi

¢ 28.09 no 25.10.2020 | IIpoBeaeHne SKCHEPUMEHTOB W HCIBITAHUI B 00JacTH

nepepaboTKH MUHEPAIBHOTO U TEXHOT€HHOT'O ChIPbs 10
¢26.10mo 01.11.2020 | ITomy4yenue o0OOOIIEHHBIX, Ka4e€CTBEHHBIX, YHUCIEHHBIX
pe3yJIbTaTOB
Konghepeny-neoens 1 | O6paboTka pe3yabTaTOB IKCIIEPUMEHTOB U UCIIBITAHHI 2
(KT 1)
¢ 09.11 mo 29.11.2020 | AHanu3 pe3yiabTaTOB KCIIEPUMEHTOB U UCTIBITAHHH 10
¢ 30.11 mo 20.12.2020 | Odopmiienne pe3yIbTATOB HAyYHBIX HCCIEIOBAHUI B 2
BHUJI€ HAYYHBIX CTaTeH, JOK/IAJI0B, IATEHTOB
c21.12 mo 27.12.2020 | IloaroroBka oTueTa 4
IIpome:kyTOUYHAS ATTECTAILUS 60
Kongepeny-nedens 2 | 3ammra paboThl 60
(KT 2)
Hroro 6a110B 1o pe3yibTaToM padoThl B ceMecTpe U aTTeCTAHOHHbIX 100
MepOonpHATHH
Ne (kox) HasBanue 2J1eKTpoHHOro pecypcea (9P) Aznpec pecypca
DP 1 Autodesk Inventor Professional 2015 Education https://appserver01.main.tpu.ru/RDWeb/Pages/ru-
RU/Default.aspx/%D0%A1%D0%90%D0%9F %D0
%A0
P2 PTC Mathcad 15 Academic Floating https://appserver01.main.tpu.ru/RDWeb/Pages/ru-
RU/Default.aspx/%D0%9C%D0%B0%D1%82%D0
%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%8
7%D0%B5%D1%81%D0%BA%D0%B8%D0%BS5
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