®OHJ OHEHOYHBIX CPEJACTB 11O JIUCIUITVIMHE
ITPUEM 2018 r.
®OPMA OBYYEHUS ounas

HaunmenoBanue
TUCIUMIIINHBI

YyeOHas-uccnegoBaTenbcKas paboTa CTyICHTOB

Hanpasnenue noaroroBku/
CHEHAIbHOCTD
OO0pasoBarenbHas IporpaMma
(HanpaBiIeHHOCTH (MIPOPUIIB))
Crnenuanu3anus

YpoBeHb 00pa3zoBaHus

Kypc
TpymoeMKOCTh B KpeauTax
(3a4ETHBIX EAMHUIIAX )

3aBenyrouuii kageapoi -
PYKOBOJUTEIb OT/AEICHUS

PykoBonutens OOII

IIpenonasarens

14.03.02 SInepHble pu3MKa M TEXHOJIOTHH

«SlnepHble peakTOpbl U IHEPreTHYEeCKHe YCTAHOBKI

BBICIIIEE 00pa3oBaHUe - OaKantaBpuar

3,4 \ CEMECTPBI \ 586,7,8

2121212

A.T'. T'oproHOB

I1.H. brrukoB

«ﬁl

2

I1.M. T"'aBpusioB

o

2020 .




1. Poan AUCHHUIIIIMHBI «yqeﬁHaﬂ-I/ICCJ'Ie)IOBaTeJ'[bCKaH pa60Ta B CeEMeCTpeE» B (l)OpMPIpOBaHI/II/I KOMIIeTeHI Uil BBIITYCKHHUKA:

Koll I/IHlIl/ll(aTopbl JOCTHIKCHU A KOMHeTeHlIl/lﬁ CocraBasioniue pe3yJibTaTOB OCBOCHHUSA (uecxpmnopbl KOMIIeTeHl.ll/ll/l)
KOMIIETEHIT HaumenoBaHue KOMITETEHIINH
Kon HauMeHoBaHHe HHAMKATOPA
un Kox HaunmeHoBanue
HMHAMKATOpa JTOCTHKEHU ST
OcymiecTBIsIeT MOUCK Birageer HaBBIKOM ITOMCKa MHGOPMAIUH AJISI PEIICHHNS TOCTABICHHBIX HAYIHBIX
Crioco0eH 0CcylIecTBIATh yim ’ YK(VY)-1.2B2 A bopmaun s p A
. BBIIEISICT W PAHKUpPYyeT 3amadq
MIOMCK, KPUTHYECKUil aHaIn3 HH(OPMALIIO Ha OCHOBG % = =
MeeT OCYIIEeCTBIATh KaUeCTBEHHBII MTONCK JINTEPATyphl, HAYIHBIX CTaTeH 1
U cuHTe3 nHpopMarmy, P VK(Y)-1.2V2 ym PATyPEL HayH
YK(VY)-1 ™ N.YK(Y)-1.2 | cucremHOro noaxona u JICCEePTALMOHHBIX PaboT MO Pa3IMYHBIM TEMaTHKaM HCCIIeIOBAHHUS
MIPUMEHSATh CHCTEMHBIH
HOAXO A1 pelleHis METO/IOB MO3HAHUS IS 3 o 6
HaeT OCHOBHBIE HCTOYHHUKH ITOUCKA HH(POPMALIUK IO Pa3IMYHEIM 001acTsIM HayKH
p peleHus 3aaad o YK(V)-1.232 pMmatt P y
MIOCTaBJICHHBIX 324 U TEXHUKU
pa3INYHBIM THIAM 3aIIPOCOB
Brrageer HaBBIKAaMH HCIIOIB30BATh HCTOYHUKH HOIYYEHHS TOTOTHUTEILHOM
Cnoco0eH ynpaBisITe CBOUM VK(VY)-6.3B1 | uHbOpManuu ais NOBBILIEHHUS YPOBHS 00X M NPO(ECCHOHAIBHBIX 3HAHUH
Haxoaur u ucnonszyer
BpEMEHEM, BEICTPAUBATh U
€aTM30BBIBATH TPACKTOPHIO VICTOYIHIIH MOy CHHA YMeeT Hax0oIUTh U HCIOJIb30BaTh HCTOYHHUKH ITOIYUSHHUS JOOIHUTEIBHON
YK(V)-6 P P P N.YK(Y)-6.3 | momomuuTtensHON HHGOPMAITUK e
CaMOpPa3BUTHS HA OCHOBE YK(¥)-6.3Y1 | undopmanun
JUTSL TOBBIIICHNST YPOBHSI OOIIIX
MIPHUHIMIIOB 00pa30BaHus B o
o U npodecCHOHaIBHBIX 3HAHUN =
TeYeHHe BCeil )KU3HU VK(Y)-6.331 3HaeT OCHOBHBIC HCTOYHHKH TTOIYYECHHS JIOIOIHUTEIbHOH HHpOpManun
CIOCOOHOCTBIO UCIIOIB30BATh . N
BuazieeT HaBBIKOM TTOMCKA HAYYHO-TEXHUYECKON HH(MOPMAIMH IO 33/IaHHOMH TeMe,
Hay4YHO-TEXHUYECKYIO Crioco0OeH 0CyIIECTRIATh IK(Y)-1.1B1
. UCIIOJB3Ysl KOMITBIOTEPHBIE TEXHOJIOTHU U HH(POPMAIIOHHBIE PECYPCHI
uHbOpMaIHIO, MOKMCK HAyYHO-TEXHUYECKOH
OTEYECTBEHHBIN U uH(popMarmu 11t 06paboTKH o
AmVEEKHLI ONLIT 110 AHHBIX, TPOBEICHHS] TIK(Y)-1.1Y1 YMeeT ucnosp30BaTh HHPOPMALMOHHBIE PECYPCHI IS TOUCKA aKTyalbHOI HayqHO-
IK(Y)-1 py N.IIK(Y)-1.1 1P ' TeXHUYeCcKoil nHdopMaIu
TeMaTHKe HCCIIEIOBaHH, UCCIIEIOBAHMS, HCIIOIb3Ys
COBpPEMEHHEBIE KOMITBIOTEPHBIE TEXHOJIOTUH H
P —— 3HaeT OCHOBHBIE IIOMCKOBBIE HHPOPMALIMOHHBIE PECYPCHl M 0a3bl TaHHBIX U
KOMITBIOTEPHBIE TEXHOJIOTHH HH N o .
P P pecyp [K(Y)-1.131 acTieKThl 00paboTKM HaAYyYHO-TEXHUIECKOW MH(OpMANINH B CBOECH MpeIMeTHOH
1 MH)OPMAIIIOHHBIE PECYPCHI
% N obmacTu
B CBOEH MpeAMETHOI obyacTH
[K(Y)-3.1Y1 | YmMmeer onuceBaTh MPOBEAEHHOE UCCIEIOBAHUE U MIPOBOIUTH aHAIH3 MOTYYIEeHHBIX
TOTOBHOCTH K IIPOBEJICHHIO pe3yIbTATOB,
(M3UIECKUX IKCIIEPIMEHTOB ITpOBOAUT 3KCTIEPUMEHTHI 110 MK(Y)-3.1B2 Brnageer MeTomamu IpoBeeHNUS N3MEPEHHI U HCCIIeJOBaHUH, 00paboTKN
0 33JJaHHOH METO/NKE, 3alaHHOW METOJUKE, ) HOJIyYCHHBIX PE3yJbTaTOB
[TK(Y)-3 | cocraBneHUIO OMUCAHUS N.IIK(Y)-3.1 | cocraBieHue onucaHus ‘YMeeT NpoBOIUTH SKCIIEPUMEHT 110 3aJaHHOH METOJIUKE B aTOMHOM OTpaciu,
IPOBOAMMBIX HCCIIEOBAaHUN IPOBOANUMBIX UCCIEOBAaHUN [TK(Y)-3.1¥Y2 | coCTaBiAThH ONHUCAaHHE IPOBOAUMBIX UCCIEIOBAHUN U IPOBOJUTE aHAIIU3
Y aHAJIN3Y TIOJTy4EeHHBIX AHAJIU3 PE3yJIbTATOB pe3ylIbTaToB
9KCHEPUMEHTAIBHBIX JIaHHBIX MK(Y)-3.132 3HaeT METO/IbI AKCIIEPUMEHTAILHOTO HCCIeJOBaHNS (PHU3MYECKUX MPOLIECCOB,
) CO3/IaHHS IKCIIEPHMEHTAIBHBIX YCTAHOBOK
CIIOCOOHOCTBIO HCIOJIb30BaTh Ocymiectsiser ucnonpzosanne | IIK(Y)-4.1B1 | BrajeeT onbiTOM HCHOJL30BAHUS COBPEMEHHBIX CEPTU(ULMPOBAHHBIX IPOTPAMM
TCXHUYCCKUEC CPCACTBA IJIA TEXHUYCCKUX CPEACTB, C LICIBIO VYMeeT 1moJib30BaThCsl COBPEMEHHBIMU METOIAMH U IT I/l60 aMHU JI1 pCLICHUA
TIK(Y)-4 pencTea i WLIIK(Y)-4.1 PEICTB, € It MIK(Y)-4.1V 1 P A PHOOpaMH LA p

U3MEPCHHA OCHOBHBIX
napaMeTpoB 0OBEKTOB

POBECHUS (PU3HICCKUX
U3MEPEHUH 00BEKTOB

IOCTABJICHHBIX 3aJa4

TIK(Y)-4.131

3HaeT Ha3HAYCHUE U ITPUHIINAIT pa6OTBI HpI/I60p0B 1 SKCIICPUMCEHTAJIbHBIX YCTAHOBOK,




Koll I/IHlIl/[KaTopbl JOCTHIKCHU A KOMHeTeHlI]/lﬁ CocraBasiioniue pe3yJibTaTOB OCBOCHHUSA (lIeCKpl/ll'lTopbl KOMIIeTeHl.ll/ll/[)
KOMIIETEHI HaumenoBaHue KOMITETEHIINH
Kon HauMeHoBaHHe HHAMKATOPA
110 Kon HaumenoBanmue
HHIUKATOpa JTOCTHKEHU ST
HCCIIeIOBAHUS HCCIIeI0BaHUS HCTIOJIb3YEMBIX IIPH IPOBEICHUH HCCIIeIOBAHUIT
IK(Y)-4.1B2 | Bnaneer HaBbIkaMu u3MepeHus pusnueckux xapakrepuctik M u PB
[K(Y)-4.1Y2 | YMeeT OCyIIECTBISATh HHTEPIPETALMIO H3MEPEHHBIX (PU3UUECKUX BEIHYHH
[IK(Y)-4.132 | 3nHaer ycnoBusi 0€30MacHOM SKCILTyaTallii MPUOOPOB U YCTAHOBOK
Brnaneer HaBbIkamMu pabOTHI ¢ TEXHUYIECKOH TOKYMEHTAIMEH U IUTepaTypoi,
IToaroToBKa JaHHBIX IS
TOTOBHOCTBIO K COCTAaBJICHHIO MK(Y)-5.1B1 | Hay4HO-TEXHHYECKUMHU OTUETaMH, CIIPABOYHBIMH ¥ APYTUMH HHPOPMAIIHOHHBIMA
COCTaBJICHUS 0030pPOB, OTYETOB
OTYeTa IO BHITOJTHCHHOMY I HAHBIX [Ty kAL HCTOYHHKAMHU
IK(Y)-5 | 3amaHuio, K y9acTHIO BO MNIIK(Y)-5.1 v y ’ YMeeT moAroTaBIuBaTh JaHHBIC IS COCTABICHUS 0030pOB, OTYETOB, COCTABICHHS
ydacTue BO BHEAPCHUU MK(Y)-5.1V1
BHEPCHUH PE3yJIbTaTOB . HAyYHO-TEXHHYECKOTO OTYETA 110 BHIOJIHEHHOMY 33/IaHHIO
9 Pe3yIbTAaTOB UCCIIEAOBAHUN U
HCCIIeIOBAHUH U pa3padoToOK paspaBoTOK TIK(Y)-5.131 3HaeT OCHOBHBIE TPEOOBaHNS, IPEABSIBISIEMBIE K OOPMICHHUIO U COACPIKAHUIO
) 0T4eTOB 00 HCCIIe0BaTEIbCKON paboTe, npaBiia 0GopMISHHs TaOIUIT U T.II.
TOTOBHOCTBIO K pa3p2160TKe [IK(Y)-8.1B1 | Bnaneer HaBbIKaMu pa3paOOTKU TEXHHYECKOH TOKYMEHTALUH
MIPOEKTHOW U padoueit
TEXHUYECKO JOKyMEHTAIUH [Tposoput paspaGorxy
TIK(V)-8 AloKy TIHH, W.IIK(Y)-8.1 | mpoeKTHO-TEeXHUYECKOH MK(Y)-8.1Y1 | YMeer olieHUBaTh HAYYHO-TCXHHYCCKUN YPOBEHB TIOCTUTHYTHIX PE3YJILTATOB
0(pOPMIICHHUIO 3aKOHYCHHBIX
JOKyMEHTALUH = =
MPOEKTHO-KOHCTPYKTOPCKHX TIK(Y)-8.131 3HaeT NOopsJOoK pa3paboTKU MPOEKTHOH M TEXHUYECKOI JOKYMEHTAIUH 110
pabor ) pe3yJbTaTaM BBIINOJIHEHHBIX UCCIIEIOBAHUI

Iloka3atesn M MeTOABI OLICHUBAHUA

IL1aHupyeMble pe3y IbTaThl 00y4eH s 10 JUCIUILIHHE Hnpuxarop
KOH HaumeHoBanue AOCTH:KEHHs
KOMITIETEHIIUHU
PO 1 [IpumensaTh riy0oKHe, MaTEMaTUYECKUE, €CTECTBEHHOHAYYHBIE, COLIMATbHO-3OKOHOMHUECKUE U MPO(EeCCHOHATBHBIC 3HAHUS JIS N.YK(VY)-1.2
TEOPETHUYECKUX U IKCIIEPUMEHTAIFHBIX HCCIIEIOBAaHUA B 00JaCTH UCTIONB30BAHUS SACPHON SHEPTHH
P2 | CnocoGHOCTh OmpenensiTh, GOpMYyIUPOBATh M PEIIaTh MEKAUCIUIUTMHAPHBIC HHKEHEPHBIC 33/1a4H B SJCPHON 00J1aCTH C UCIIOJIb30BAaHUEM W.IIK(Y)-1.1
po(ecCHOHATBHBIX 3HAHUH ¥ COBPEMEHHBIX METOJ/IOB CCIIEOBAHUS.
PJ1 3 | [lmaampoBaTh ¥ MPOBOIUTH AHAIIUTUIECKHC, UMUTAITMOHHBIE, MAaTEMATHUYECKHUE H DKCIIEPUMEHTATBHBIC UCCIICIOBAHUS B CJIOKHBIX N.IIK(Y)-3.1
HEOIpeneAEHHBIX YCIOBUSIX C UCIONIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHM, a TAKXKE KPUTUUECKU OLIEHUBAThH MOJTYYCHHbIEC PE3YJIbTATHI. )
N.YK(Y)-6.3
PJ14 | Mcrmonb30BaTh OCHOBHEIC H CITCIIMATBHBIC ITOAXObI, HABBIKK M METOJBI JUTSI HICHTU(UKAITNH, aHATTN3a U PEIICHNS TEXHUIECKUX MPo0jIeM B N.IIK(Y)-4.1
SIIEPHOM HayKe U TEXHUKE.




P 5 | I'oTOBHOCTH K 3KCIUTyaTallil COBPEMEHHOTO (PH3HYECKOTO 000pyI0BaHUS M IPUOOPOB, K OCBOCHUIO TEXHOJIIOTHUECKUX MPOLIECCOB B XOJIE N.IIK(Y)-5.1
MOJArOTOBKHU IIPON3BOJICTBA HOBBIX MaTE€pUaoB, IPUOOPOB, YCTAHOBOK U CHCTEM.

P16 | CaMOCTOSATENBHO YYUTHCS M HEITPEPHIBHO TOBHIIIATH KBATH(UKAIMIO B TEYCHUE BCETO MEepUoIa MPo(hecCHOHATBHON I TEIBHOCTH. N.IIK(Y)-8.1

3. IIkajga oueHUBAHUSA

[lopsiox opraHu3any OLIEHUBAHUS PE3YJbTATOB OOYYEHHS] B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OlIGHMBaHHS Pe3yJIbTaTOB 00y4deHUs: B TOMCKOM MOJNUTEXHUUeCKOM yHHBepcuTeTe (Cucrema olleHHBaHMs)» (B JEUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercst OamIbHO-PEHTHHIOBasE CHCTEMa OIICHWBAaHUS pe3yiabTaToB oOyudeHws. VToroBas omeHka (TpaAWIMOHHAS M JIMTEpHas) MO BHIAM
yuebHol gestenbHocTH (M3ydenue aucuumnd, YHWPC, HUPC, kypcoBoe mnpoekTUpoBaHWE, MPAKTUKH) OMpEAeNseTcs CyMMOH OamioB Mo
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUYHOM aTTecTaliuy (MTOroBast peTUHroBasi oleHka - MakcumyM 100 OamioB).

[Ikasna st OIIEHOYHBIX MEPONPHSITHIA U JU(HEPSHINPOBAHHOTO 3a4eTa / 3a4eTa

CreneHb
C(DOPMHUPOBAHHOCTH o
q) p P Bbann CooTBeTCTBHE TPAAUITHOHHOH OLICHKE Orlpezleﬂelme OLCHKH
pe3yJabTaToB
00yuyeHunst
90% + 100% | 90+ 100 «OTIMYHOY «3auyteHo» | OTIMYHOE MOHUMaHKHEe, BCECTOPOHHHE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIJICHHUE ONBITOM NPAKTHYECKON

JIESITeIbHOCTH, HEOOXOIUMBIC Pe3yIbTaThl 00yUeHHS CHOPMHUPOBAHBI, HX KAY€CTBO OILICHEHO KOJUYECTBOM
0ayuIoB, OJIM3KIM K MaKCUMAJTBHOMY

70% + 89% 70+ 89 «Xoporioy» JlocTaTo4HO MOTHOE TOHUMAaHUE, XOPOIIINE 3HAHUS, YMEHUS U BJIaJICHUE OMBITOM MPaKTHYECKOH JIeSTENbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00yueHUsI c(hOPMUPOBAHBI, KAYECTBO HU OJHOI M3 HUX HE OIIEHEHO MUHHMAJIbHBIM
KOJINYECTBOM 0aJlIOB

55% + 69% 55+ 69 «Y IOBIL» ITpuemnemoe NOHUMaHKE, YAOBICTBOPUTEIbHbIE 3HAHUS, YMEHUS U BIAJCHUE ONBITOM IPAaKTHUYECKOH
JIeSITeIIbHOCTH, HEOOXOAUMBIE Pe3yIIbTaThl 00y4YeHHs COOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO
MHHHMAaJIbHBIM KOJIMYECTBOM 0alIOB

0% + 54% 0+54 «Heynosi.» «He 3aureno» | Pe3ynprarel 00y4eHUs! HE COOTBETCTBYIOT MUHMMAJIBHO JIOCTATOYHBIM TPEOOBaHMSIM

4. TlepeyeHb TUNOBBIX 3aaHUI

OueHoYHbIe MEPONPHSITHS IIpuMepbl THNOBBIX KOHTPOJILHBIX 3aIaHUI
1. OLICHKa OTYCTa O BBIIIOJIHCHUN HpOBOIII/ITCH OLICHKAa O(I)OpMJ'ICHI/ISI OT4YCTa COIrJIaCHO Tpe60BaHI/I$IM FOCT, a TaKKEC CO,Z[Cp)KElTCJILHOﬁ




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

3aJJaHusA

HaCcTHU UCCIICAOBAaHUA.

2. 3ammra oTueTa

[TpumepHBIii TepedeHb KOHTPOIBHBIX BOIIPOCOB:

1 HenocTaTku KepaMHUECKOTO SEPHOTO TOTLIIMBA?

2 IlpenmyriecTBa MpuMEHEHU rpaduTa KaK 3aMeTUTEIS ?

3 MeToibl MOBBILICHHUS KIIJ PEAKTOPHBIX YCTAHOBOK?

4 Bupl NEPCICKTUBHBIX PEAKTOPHBIX YCTAHOBOK HOBOT'O TIOKOJICHUS ?

U JIp.

5. MeToauuecKkue YKa3aHU4 110 Impoueaype oucHuBaHusd

OueHoYHbIe MeponpusaTHus

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0IMMbIe MeTOINYECKe YKazaHusi

1. OI_IGHKa OTYCTa O BBIIIOJIHCHUN
3aJaHusd

Otuér odopmisercs coriacHo TpedoBanusm ['OCT.
Conepxanue oT4éTa:

— JINTEePaTypHBII 0030D;

— aKTYaJIbHOCTh M HOBU3HY MPOBOAMMOTO MCCIICIOBAHUS,
— pac4YeTHO-TOSACHUTEIbHAS YacTh,

— rpaduvecKre MaTepHAaIbI;

— IPEe3eHTalUs POBEJEHHBIX PACUETOB.

2. amrmra oTuera

OneHuBaHue MPOBOIUT Komuccus 1o 3ammure Y PC, B konnuecTBe HE MEHEE JIBYX Y€TIOBEK, B T.4.
pykoBogutens YUPC (oGecneunBaromuii mpemnogaBaTessb)
Ha 3amure:
— oOyuaromuiics npeabssiseT komuccuu otuet mo YNPC u nemaer kpaTkoe cooOIieHue,
CONIPOBOXKAAEMOE TTOKA30M JEMOHCTPALIMOHHBIX MATEPHUAJIOB;
— YJIEHBl KOMUCCHUH 33aI0T 00YYAIOIIEMYCsl BOTIPOCHI U 3aCITYIITMBAIOT OTBETHI;
— MOTYT OBITh 33/IaHBI TEOPETUUECKHUE U MPAKTHUECKUE BOTPOCHI 110 MPEACTABICHHBIM MaTepuaiam
U MPAKTUKE B LIEJIOM;
—  4JIeHBI KOMUCCUH OLIEHUBAIOT BHIMOJIHEHHYIO Pa0OTY M OTBETHI Ha BOMPOCHI B COOTBETCTBHUH C
KPUTEPUSIMHU B I1.3.
3amuTa NpoXoAUT B MyOIMYHOIN Gopme.




