MUHUCTEPCTBO HAVKU U BBICIIIEI'O OBPA3OBAHU S POCCUNCKOU ®EJIEPALIMU
(I)enepa.anoe roCy1apCTBEHHOC aBTOHOMHOE 06pa30BaTCJILHO€ YUpeXxacHue BBICHIETO o6pa3013al-ma
«HALIMOHAJIbHBIN UCCJIEIOBATEILCKUNA
TOMCKUH [MOJIUTEXHUUYECKUA YHUBEPCUTET»

PABOYAS TIPOI'PAMMA U CIIUITJINHBI
ITPUEM 2017 r.
®OPMA OBYYEHMUS ounas

TBopueckuii NpoeKT

Hanparnenue noarorosku/
CHEUATBHOCTh

12.03.02 OnrorexHuKa

O6pasoBaTenpHas mporpaMma

OnrorexHuka
(mampaBnesHOCTS (IPOGIIIB))

Crenuanuzanus OnTHK0-31eKTPOHHBIE NPHGOPHI H CHCTEMBI

VYpoBeHb 00pa3oBaHus | BRICIIEE 00pa3zoBaHue - faKaJaBpHAT

Kypc | 1,2 | cemectp | 2,34
TpynoemkocTs B Kpeaurax 3
(3a4ETHBIX EAMHUIIAX )
Bunap! yueOHOM NesTeTsHOCTH Bpemennoi pecype
Jlexnuu -
KonTtakTHas (ayauTopHas) IIpakTUyeckue 3aHATHS -
pabora, 4 JlaGopaTopHble 3aHATHS -
BCET'O -
CamocrostensHas pabora, 9 108
WUTOI'O, u 108
Bun mpomexyTodnoit s ObecneunBarormee OM
aTTecTaluu [0 JIpa3/ieICHHE
/
PRI - MM Kmmmenos B. A.
PYKOBOJUTEIb OTACTICHUS \
Pyxosoautens OOIT 7 ——f— Crenanos C. A.
[Ipenonasarens | G L Crenanos C. A.
o

2020r.



1. He.]'ll/l OCBOCHHUSA NTUCHHUIIIIMHBI

HGHHMI/I OCBOCHHA JUCHUITIINHBI

ABJISICTCA

dbopMmupoBaHre |y  OOy4arOmIMXCs

onpeneneHHoroOOIT (1.6 O6meit xapakrepuctuku OOIT) cocTaBa KOMIIETEHIIUH TS TIOJITOTOBKU

K IIpo(hecCHOHATILHON JAEATEIbHOCTH.

Kon Cocrapisiiomue pe3yJbTATOB OCBOEHHS (JIeCKPUNITOPHI KOMIETEeHIUIA)
KOMIIET | HaymenoBanue PesyabTaThI
CHIMH KOMIICTCHIUH ocsoenust OOIT
Kon HaumenoBanue
Buiageer onbITOM KPUTHYECKOrO IIOAXO0/A IIPU aHAIIN3e
OIIK(Y)-6.B1 A P /XN 1P
9KCIIEPUMEHTAIIBHBIX ¥ TEXHOJIOTMYECKUX JJAHHBIX
Buiageet onbITOM abCTPaKTHOTO MBIIILICHHS M OPUTHHAIIBHOIO
OIIK(Y)-6.B2 A P A OP
MOJX0/1a [PU OL[EHKE HHXEHEPHBIX PEIeHUH
-6. MeeT MYJIUPOBATH HAYIHO-TEXHUYECKH yu
CriocoGHOCTS OIIK(Y)-6.¥1 | YmMmeer hopMyIHpoBaTh HAyYHO-TE €cKue 3aJa
cobuparth,
o0pabaTbIBaTh,
AaHAIN3UpOBaTh U ONIK(Y)-6.y2 YMeeT caMOCTOSITEIbHO periaTh TEXHOJIOTHYECKUE 3a/1a41 Ha OCHOBE
OIIK(Y | cucrematnsuposar P6 : aHaJM3a CYIIECTBYIOMINX 3HAHUH U METOAUK
)-6 b HAy4HO-
TEXHUYECKYIO
HH(OPMAIHUIO 10
TEMaTHKe
OIIK(Y)-6.31 | 3HaeT MeTo/bl HAYYHO-TEXHUYECKOTI'O TBOPUYECTBA
HCCIIEI0BAHUS
3HaeT OCHOBBI COBPEMEHHOT'0 BEICOKOHH TEIIIEKTYaIbHOrO
OIIK(Y)-6.32 P y
POHU3BOJICTBA

2. MecTo qucuMiuinHbl (MoayJisi) B crpykrype OOII
JuciuniauHa oTHOCUTCS K ©OasoBoituacth biioka 1 ydyeOHOro rmrana oOpa3oBaTeIbHOM

MIPOrPaMMBI.

3. [lnanupyemble pe3yJabTaThl 00y4eHus MO AUCHUILIHHE
ITocne ycnenHoro 0CBOCHUsI JUCIUILIMHBL OyAyT chOpMHUPOBAHBI PE3YIbTATHI O0yUCHHUS:

Il1aHupyemble pe3yJIbTarbl 00y4eHHs 110 JUCIMILINHE

Hupukarop

Kox

HaumenoBanue

JAOCTHKCHUSA
KOMIIETCHUHUH

PaGorate ¢ nuTepaTypHBIMHU

P/

HCTOYHHUKaMH u
HCIIOJIb30BAHHUEM CIICUAJIU3UPOBAHHBIX 0a3 3HaHUH

OIIK(Y)-6.B1
OIIK(Y)-6.B2
OIIK(Y)-6.Y1
OIIK(Y)-6.Y2
OIIK(Y)-6.31
OIIK(Y)-6.32

Internet-cafitamMmu ¢

PJI2

Hcnons30BaTh KpI/ITI/I‘-IeCKI/Iﬁ noaxoa IMpu aHaJIN3€ SKCIICPUMCHTAJIBHBIX H
TCXHOJIOTHUYCCKUX JAHHBIX, CUCTEMATU3UPOBATh JAHHBIC

OIIK(Y)-6.B1
OIIK(Y)-6.B2
OIIK(Y)-6.Y1
OIIK(Y)-6.Y2
OIIK(Y)-6.31
OIIK(Y)-6.32

PII3 CYILLECTBYIOIINX 3HAHUI U METOJIUK

YMeHne caMOCTOSTEIIBHO peuiaTh MOCTABJICHHBIC 3ala4Y HAa OCHOBC aHAJIM3a

OIIK(Y)-6.B1
OIIK(Y)-6.B2
OIIK(Y)-6.Y1
OIIK(Y)-6.Y2
OIIK(Y)-6.31
OIK(Y)-6.32




OHCHO‘IHBIC MCPOIIPUATHUA TCKYIIECTO KOHTPOJIA U HpOMe)KYTOqHOﬁ arrecraluu NpcaACTaBJICHbI B
KaJICHAapHOM peﬁTI/IHF-HHaHe JUCIHUITIIIUHBI.

4. CTpyKTYpa M coiep:KaHHe JHCIUIITHHBI
OcHOBHBIE BUBI YU€OHOH EATEILHOCTH

Paznesasl TUCHMIIHHBI D opMupYyeMblii Bujbl yueOHoii 1esiTeIbHOCTH OobeM
pe3yabrar BpeMeHH, 4.
o0y4eHus no
JHCHHIIITHHE
Paznen 1. PJI1 Jlexmun -
IoaroroBuTEIBLHBIN 3TAN P12 [IpakTrueckue 3aHATHS -
P13 JIabopaTopHEIE 3aHATHUS -
CamocTrosTenpHas paboTa 36
Paznen 2. PJI1 Jlexmun -
JKCIepUMEHTAJIbHBIN 3Tan P12 [IpakTHueckue 3aHATHS -
PJ13 JIaGopaTopHEIE 3aHATHUS -
CaMocTrosiTenpHas paboTa 36
Pazpnen 3. PJI1 Jlexuum -
JTan BbINOJHEHUs] padoThI P12 [TpakTHyeckue 3aHITUS -
PJ13 JIabopaTopHEIE 3aHATHUS -
CaMocTrosTenpHas paboTa 36

Conepxanue pa3aeinoB AUCHUTUIAHBL:

Paznen 1. Iloocomoeumenwvnotii 5man

Cmyoenmosl 3HAKOMAMCA C HAYYHLIMU HANPABIEHUAMU OMOeNeHUs, CAyuaiom o0630pHble
JIeKYyuu Nno HAY4YHbIM Hanpagienusm padomel nadopamopuii OmoeneHus mamepuanroseoeHus.
Uszyuarom anemenmuyro 6a3y OnMuKo-21eKMPOHHLIX NPUOOPO8, NPUMEHAEMbIX 8 ONMUYECKUX,
JIA3epHbIX, KOPNYCKYIAPHO-(DOMOHHbIX MEXHONO2UAX, MemoOobl U CPeoCmsed HNpOeKMUpos8aHus
oceeujenus: U KOHCMPYUPOBAHUS ONMUYECKUX NPUOOPO8.

Oman npoxooum 6 @opme O03HAKOMUMENbHBIX IKCKypcull 6 aabopamopuu OmoeneHus
mamepuanogeoeHus,  3HAKOMCMEO  C  HANPAGNeHUAMU  UCCIe008aHUll U paspabomok,
ocywjecmengemvlx 8 aabopamopusix Omoenenus mamepuanogedenus. Ilo pesyrsmamam
O3HAKOMUMENbHBIX — MEpOnpUIMuULL cmyoenmol 8vlOUpaom Hanpasnenue  yyeOHOU
uccne0osamenvekoll oesmenvHocmu. B paukax onpedeneHHOU memvl, CMYOeHMbl NPUHUMAIOM
yuacmue 8 IKCNepUMEHMANbHbIX UCCIe008AHUSAX, NPOEKMHbIX pPA3pAOOmMKax ¢ yelivlo NOAy4eHUs
NepeuUYHbIX NPODECcCUOHANbHBIX HABLIKOG, U3YYAIOM Jumepamypy no meme padomsel. 3auem
8bICMABTIAENICS HA OCHO8e OMmuema, 0m3vled PyKogooumeJis 1abopamopuu, 20e Cmyoexnm npUHUMAal
yuacmue 8 uccie0o8amenbCKux pabomax.

Pa3znen 2. DkcnepuMeHTANbHBIN 3Tan

Ilpoxooum 6 nabopamopusax kagheopvl no  U3OPAHHOMY  HANPAGIEHUI0  HAYYHO-
ucciredosamensckoul oesmenviocmu. Cmyoenmsl 3aHUMAIOMCA pa3paboOmKol memamuxku Ha 6onee
2yOOKOM HAYYHO-MEXHUUECKOM YPOSHE, NIAHUPYIOM U GbINOJHSIOM IKCHEPUMEHNbL, Peularom
NPOEKMHO-KOHCMPYKMOPCKUE — 3a0auu,  NPOOOJNCAIOM  U3YUAMb  COBPEMEHHOe  COCMOsHUE
npoonemvl, ucnonwvsys ¢poum HTBH, muposvie snexkmponnsie pecypcwl. CmyoeHmvl 8blcmynaiom c
PE3YIbMAmMamu. C8OUX UCCIEO08AHUL U PAZPAOOMOK HA CMYOEHYECKUX KOHpepeHYUsIX.

3auem evicmaengemcs Ha OCHO8e, NYOIUKAYUL ME3UCO8 OO0KIAO08, Oomuyemad, Om3bvled
PYKOBOOUMEJIA.



Pazaen 3. Dran BbInoJHeHUs PadoThI

Cmyoenmoul npodoaxcarom paseusams mMemamuxy pabomol. JJonyckaemcs cMeHd HAYYHO2O0
Hanpasenenus. B npoyecce pabomwl cmydenm uzyuaem MemoOUKu, HPOCPAMMHbIE NPOOVKMbL,
pewaem ucciedosamenbckue, NpoeKkmuvle, KOHCMPYKMOPCKUe 3a0adu 6 o001acmu OnMmu4eckKo2o
Mamepuanogeoenus, IA3epHbIX MeXHON02Ul, pacdema ONMUYECKUX Ccucmem, npoeKmupo8aHus
0CB8EeMUMENILHBIX YCMAHOBOK, C8eM08020 OU3AUHA U M.O.

Omanvr npoxodsm 6 nabopamopusix Omoenenuss no U3OPAHHOMY HANPABIEHUIO HAYYHO-
UCc1e008amenbCeKoll 0esimenbHOCmU.

Cmyodenm Ooadxcer npoumu cobecedoganue ¢ pyKogooumenem, ¢ KOMOPbIM YMOUHAEmCs
npocpamma, uHOUsUOyaibHoe 3adanue, NiaH-2pagux pabom, cmyoeHmy 0aemcs KOHCYIbmayus no
coopy aumepamypsl U OONOTHUMENbHO2O MAMeEPUdna 0 HAYYHO-UCCIe008aMeNbCKOU pabombl 6
nabopamopuu, onpedensiemcsi pabouee mecmo. Cmyoenmy NosCHAEemCsl, YMo OH 00ANCeH 8 NePuoo
pabomuvl nOO2OMOBUMCS K GbICMIYNJIEHUIO C OOKIAOOM HA CeMUHApPAx, HAYYHOU CMYyOeH4ecKoul
KOH@hepeHyuu, cucmemamuzupoeams Mamepuall.

PykoBoauTens MNPOBOAMT HMHCTPYKTaX 10 TEXHUKE O€30MacHOCTH IPH BBINOJIHAEMBIX
paboTax U O MpaBUIax MOBEACHUS B 1a0OpaTOPUH.

Bes uccnenoBarenbckas paboTa BBINOJHSETCS CTYJEHTOM B Ja0opaTopuum BO BpeMms,
cBOOOJTHOE OT 3aHATHH.

Kpowme toro, crynienTaM peKoOMeHyeTcsl:

a) BBICTYIUICHUSIM Ha CTYACHUYECKHUX KOH(EpEeHLMSX YHUBEPCUTETCKOIO M BCEPOCCHICKOIO
YPOBHEWN;

0) mo pexomMeHAalUUU Kadeapbl MPEACTaBIATh CBOM pabOThl Ha KOHKYpPChl HaY4HBIX paOOT
YHUBEPCUTETCKOTO U BCEPOCCUIICKOTO YPOBHSI.

3aueT BBICTABJISIETCS HAa OCHOBE, NMyOJIMKAUil T€3UCOB JAOKIIAI0B, PE3YJIbTATOB BBICTYIUICHUS
Ha CEMUHAapax, 0TYETa, OT3bIBA PYKOBOJUTEII.

5. Opranu3anusi CaMoCTOSITEIbHOM PadoThI CTY/IEHTOB

CamocTtosarenbHas paboTa CTyIEHTOB NMPU U3YyYEHUH TUCHUIUIMHBI (MOIyJIs) MpeaycMOTpeHa

B CJIEAYIOIIMX BUAAX U popMax:
— PaboTta ¢ JEKIMOHHBIM MaTepuaIoM, IOUCK W 0030p JUTEPaTypbl M AJIEKTPOHHBIX
HMCTOYHUKOB MH(OpMALIMK MO0 MHIMBUIYATbHO 33JJaHHON MpolbiieMe Kypca - OIpeaesiseTcs

PYKOBOJIUTEIIEM;

— MW3ydyenuwe TeM, BBIHECEHHBIX Ha CaMOCTOSTENIbHYIO NpOpabOTKy - OmpeAensercs
PYKOBOJIUTEIIEM;

— Ilouck, ananmus, CTPyKTYpHUpOBaHHUE M Mpe3eHTalus  HHPOpMAIMK - ONpeAeseTcs
PYKOBOJIUTEIIEM;

— IlepeBoj TEKCTOB C MHOCTPAHHBIX SI3BIKOB - ONIPEIEIIAETCS PYKOBOIUTEINEM;

— DBrimonHeHne goMamIHUX —3alaHUl, pacueTHO-Tpaduveckux paboT W JIOMAIIHUX
KOHTPOJIBHBIX pabOT - ONpeAeNsieTcs] pyKOBOIUTEIIEM;

— IloarotoBka k nmabopaTopHbIM paboTaMm, K MPAKTUYECKHMM M CEMUHAPCKUM 3aHSATUSM -
OTIpEJIeNIAETCS. PYKOBOAUTEIEM;

— AHanu3 Hay4yHbIX MYONUKallMi 1O 3apaHee OMpPENEICHHOW IMpernojaBaTeieM TeMe -
ONIpeNIEeNAETCs PYKOBOIUTEIIEM;

— TloaroToBka Kk KOHTPOJILHOM pabOTE M KOJUIOKBHYMY, K 3aU€Ty, JK3aMEHY -  OMpeAeseTcs
PYKOBOJUTENEM.

6. YueOHO-MeToAU4YeCKOe U MH(POpMALIHOHHOE o0ecTieYeHue T CUUIIIMHBI



6.1.Y4yeOHO-MeTOaNYECKOE 00ecTedeHHe

1. Kupumnorckuii, B. K. CoBpemeHHbIe ONTHYECKHE HCCISJOBAaHMS M H3MEPEHHA :

yue6Hoe mocobue / B. K. Kupunosckuii. — Canxr-IlerepOypr : Jlans, 2010. — 304
c. — ISBN 978-5-8114-0989-1. — TexcT : anekTpoHHbI / JlaHb : 3IEKTPOHHO-
6ubmoreunas cucrema. — URL: https://e.Janbook.com/book/555— Pexum nocryna:
IUIS aBTOPH3. MIOJIb30BATENICH.

Crenanos, I1. E. [TnanupoBaHue 3KCIIEpUMEHTa : y4eOHO-METoAnYecKoe mocodue /
II. E. CremanoB. — Mocksa : MUCUC, 2017. — 22 c.— TekcT : 3NeKTpOHHBIH //
Jlanp : 9JIEKTPOHHO-0MOIHOTeuHAas cucTeMa. — URL:
https://e.lanbook.com/book/108113— Pexxum noctyna: [ist aBTOPH3. IOJIB30BATEINCH.
YemnokoB, M. B. OcHOBBI Hay4HOrO TBOpYecTBa : ydueOHOe mocobme / M. b.
YennoxoB. — Canxrt-Iletepbypr : Jlans, 2020. — 172 c. — ISBN 978-5-8114-3864-
8. — Texcrt : anextpoHHbIA // JlaHb : 31eKTpoHHO-OMOMMOTeYHas cucrema. — URL:
https://e.lanbook.com/book/126916— Pexxum nocTtyna: a1 aBTOPH3. HOJIB30BATENICH.
Becmanomuunkoa, B. M. Meromonoruyeckue OCHOBBI HHHOBALWM ¥ Hay4HOTO
TBOpYecTBa. IIpakTukym : ygebHoe nocodbue / B. M. becmanomnnkoBa. — Mocksa :
PT'Y um. A.H. Koceiruna, 2018. — 112 ¢. — ISBN 978-5-87055-649-9. — Texkcr :
ANeKTpoHHBHA // Jlawb : onekTpoHHO-OMOMHMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/128192— Pexwum moctyna: A1 aBTOPU3. IOIb30BaTEIEH.

7. OcobrIe Tpe6OBaHI/IH K MaTCpUATIbHO-TCXHUYICCKOMY obecreyeHnIo JHCITHUITIIIMHBI

B yue6HOM mpomecce HCHIONB3yeTCsl crleayromee JaboparopHoe 00O0pYIOBaHME UL

IPaKTHYECKUX U 1a00paTOPHBIX 3aHATHI:

Ne

HaumeHoBaHHE CIENHATBHBIX HauvenoBanue 000pyaoBaHAS
noMeneHHii

1.

Aynutopus Ui POBENEHUS
yueOHBIX 3aHATHI BCEX THIIOB,
KypCOBOI'O IPOEKTUPOBAHUS,
KOHCYJbTaLUH, TEKYIIEro
KOHTPOJIA ¥ IIPOMEXKYTOYHOM
aTTecTauun

634028 r. Tomckas 00JacTh,
Tomck, TumakoBa ynuua,12, 235

KOMIIBIOTED- | IIT., MpoekTop — 1 WT., 3kpaH — 1 mT.

Kommiekt yue6HoM Mebenu Ha 30 mocago4HBIX MECT;

7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad;
Google Chrome; Mozilla Firefox ESR; Tracker Software PDF-
XChange Viewer; WinDjView

Pabouas mporpamma cocraBneHa Ha ocHoBe OOImeld XapakTepHUCTUKH 00pa3oBaTeIbHOMN

nporpaMMel o HampasineHuio 12.03.020nrtorexHmka / crnemuanusanus «ONTHKO-3IEKTPOHHEBIE
npuOopk! ¥ cucteMby(mipuema 2017 r., ognas popma oOyuenwus).
Pazpabotunk(u):

JIOIDKHOCTR

— [Toanuce DUO

d Cremanos C. A.

O6pazoBarenbHas IporpaMMa II0 HaIpaBlIeHHIO ¢OCYXIeHa Ha 3aceJaHuu Kadeapsl JlazepHO# u
CBETOBOM TEXHUKH (TIPOTOKOI OT «15» Mag 2017 r. Ne 259).

ﬂ/aBeﬂyfomm‘z’I xabenpoit JIuCT UIITHIIT, M
1.0.-M.H., mpodeccop I~ /Mlomucanosa E.®./

j3(0) Chb



JInct usmenenuii paéoyeii nporpaMMbl IHCHUILIMHBI:

Y4eOHblii roa Copep:kanue /u3MeHeHHE O0cy:K1eHOo Ha 3aceJaHHH
Otaenenus

MaTepuaI0OBeICHUS
(mpoToxo.1)

2018/2019 1. I3meHeHs! (POHIBI OLIEHOYHBIX CPEJICTB B COOTBETCTBHU C | OT «05» CeHTAOps
y4eOHBIN npukazamu  TIIY ot 25.07.2018 1. Ne 58/om «OG |2018r.

roj YTBEP)KICHUH W BBeaeHUHM B JneiictBue «Cuctemsr | Ne 8
OLICHUBAHM  pe3ylnbTaToB  0o0ydyeHuss B ToMckom
MOJIMTEXHUYECKOM yHuBepcurere» u ot 25.07.2018 r. Ne
59/on «O0 yTBepXICHHH W BBEJCHUU B JICHCTBHEC WHOM
penakiun «llookeHust 0 TPOBEACHUN TEKYIIETO KOHTPOJIS
U IPOMEXKYTOYHOM arrecrtaunu B TITY»

2. AKTyalu3upoBaHO y4yeOHO-METoANYecCKoe 00ecreueHrue B
paboueil mporpamMme IUCHHMIUIMHBI C YYE€TOM pPa3BUTHS
HAyKW, TEXHUKH U TEXHOJIOTHH

3. AXTyanu3upoBaHO MaTepHATbHO-TEXHHYECKOE
oOecrieyeHne AUCHUILIMHBI C YYE€TOM pPa3BUTHS HAyKH,
TEXHUKHU ¥ TEXHOJIOTUH




