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1. Poasb gucuuninnbl «IIpoueccsl pa3aejieHus 3J1eMeHTOB NPH MepepadoTKe 00, 1y4eHHOI 0 sIIEPHOT0 TOMJIMBA» B ()OPMUPOBAHUH
KOMIIeTEeHI[UIl BHIMYCKHUKA:

P -
JjieMeHT KO}I e:z::’T COCTaBJ]ﬂlOlIH/[e pe3yibTaTOB OCBOCHUSA (lIeCKpﬂl’lTOle KOMl'[eTeHIIPH/I)
o0pa3oBaTeJbHOM
Cemecrp KOMITETCHITHH HaunmeHoBanue KOMIIETCHIINHA OCBOCH
NporpaMmal (IMCHHUIJINHA, st Ko HaumenoBanue
npakTuka, 'HA) 00Tl 2
[Nonumanwue 3HaYCHUS OTIK(Y)- BrageeT HaBBIKAMH OCYIIECTBISTh TEXHOJIIOTHIECKYIO IESITEIHHOCTD B
UHPOPMALIIN B COBPEMEHHOM 5B YCIIOBHAX T'OC.TAWHBI MIPH Pa3pab0OTKe HOBBIX TEXHOJIOTHHA pa3IeIICHI
MHpE U CIIOCOOHOCTHIO ) 3JIEMEHTOB npH epepadoTtke OAT
OTIK(Y)-5 cOOIOaTh OCHOBHEIC - OTIK(Y) Ymeet BHIOpaTh crtocod pa3ieneHus 3JIeMEHTOB IpU epepaboTKe
TpeboBanus NHGOPMAIIMOHHON OJIT, npenycMOTpETh MUHIMH3ALIMIO PUCKOBC YYETOM TpeOOBaHUMA
5.¥5
0e30MacHOCTH, B TOM YHCIIC ) WHPOPMAIMOHHON 6€30MacCHOCTH
Tpoueccer pasnenenns 3aIUTBI TOCYAaPCTBEHHON OIIK(Y)- 3HaeT BO3MOXKHBIE c1toco0b! mepepabotku OSAT (BOAHOXUMIYECKHIE —
3JIEMEHTOB IIPH 9]
nepepaﬁomep 10 TaNHbI 535 MyP3KC MPoIece, Ta30(hTOPUIHBIC) C IEBI0 Pa3/ICICHUS JICMCHTOB
06,1y e HHOT0 S1ePHOTO CrocoOHOCTh OCYILECTBIIATH TMCK(Y)- Bnageer ocHOBaMM O3UMETPUM KaK METO/1a KOHTPOJIS pagualliOHHON
TOILIMBA KOHTpOJIb 3a COOpoM, 1.2.B1 aKTUBHOCTHU
XpaHEHHEM H NepepaboTKOi HCK(Y YMeeT oCcyHIecTBIATh COOpP, XpaHEHHE U MePepabOTKy PaanOAKTUBHBIX
PaTMOAKTUBHBIX OTXO/IOB (¥)- ) N
TICK(Y)-1.2 P4 12.V1 OTXOJIOB, TIOJYYEHHBIX B PE3ybTaTe HAyYHO-UCCIIEIOBATEILCKON U
PasIHIHOTO YPOBHA - 71a00pPaTOPHOM JEATETBHOCTH
AKTUBHOCTH C
IICK(Y)- 3HaeT NPUHIMITEI OpraHu3anuy xpaneHus u nepepadorku OST ¢
UCIIOJIE30BaHUEM TIEPEIOBBIX
1.2.31 HCTIONB30BaHUEM MEPETOBEIX MeTo10B oOpamienus ¢ PAO

MeToAoB obparieHus ¢ PAO

2. IMoka3zarTenu u METO/JAbI OLICHUBAHUA

ILnanupyemsle pe3yJbTaThl 00y4eHHs 0 JUCHUILINHE

Kox xonTposiupyemoii

HaumeHoBaHue pa3jena MeToabl OLeHUBAHUS

Kon HaumenoBanue KOMIIeTeHI N (MK ee AU CHUILTHHBI (o1 eHOYHBIE MEPONPHSATHS)
YACTH)
PI-1 JleMOHCTpUPOBaTh 3HAHUSI CBSI3aHHBIE C IIOJYyUYEHUEM U OIIK(Y)-5 1. Apdunax muryToHUS Pewienue cryneHramu 3ajad Ha
nepepaboTKON MaTepHaioB U U3AEIHH SAEPHOTO TOIUIUBHOTO NPaKTUYECKUX 3aHATHSX, IPOBEpKa
[THKJTA 2. Metanyprust IIyTOHUS 3a/1aHMil, CAMOCTOSATENILHO
BBINOJIHEHHBIX CTYACHTaMHU,
NIPOBEACHUE DK3aMEHa
Pa-2 PemmaTs 3a1aun, cBA3aHHBIE C MOJTYYECHHEM U IIepepadOTKON MCK(VY)-1.2 3. Perenepanus ypana u Topusl. Pemenue crynenramu 3a1ad Ha
MaTepHUaoB U U3AEINH SAEPHOr0 TOIUIMBHOIO IUKJIA Addunax ypana-233 MIPAKTUYECKUX 3aHATUAX, IPOBEPKa
3aJJaHHi, CAMOCTOSITENBHO
BBINOJIHEHHBIX CTYACHTaMH,
MIPOBEACHUE DK3aMEHa

3. IIkaJja oueHUBAHUSA




[Topsmox opraHu3any OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHUBaHUS Pe3yabTaTOB 00ydeHus: B TOMCKOM MoNuUTeXHUYeCKOM yHHBepcuTeTe (Crucrema oleHuBaHU)» (B ICHCTBYIOUICH PEIaKIINN).
Hcnonp3yercs O0amibHO-peHTUHTOBAsI CUCTEMA OLICHUBAHUS PE3yabTaTOB 00yueHus. MiToroas oneHka (TpaauliMOHHAs U JIUTEpPHAsl) IO BUJIaM y4eOHO
nesitenbHoCcTH (M3ydyenue qucuuriud, Y UPC, HUPC, kypcoBoe npoeKkTrpoBaHue, MPAKTUKH ) OTIPEACIISIETCS] CYMMOU 0aslioB IO pe3yibTaTaM TEKYILEro
KOHTPOJIS ¥ IPOMEKYTOYHOU aTTecTalluy (UTOroBasi peHTUHTOBas OlIEHKa - MakcuMyM 100 6asioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPONPHUATUA TCEKYIIEIO0 KOHTPOJIA U HpOMeX(YTOqHOfI arrecraguu
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBITIOJTHEHHUSI
3aaHuA

CooTBeTcTBHE

TPAJAMLHOHHOI OlIeHKe

OnpenesieHue OLEHKH

90%+100% «OTIHIHO» OT1in4HOE MOHUMaHKE IIpeAMeTa, BCeCTOPOHHKE 3HAHUA, OTIIMYHBIE YMECHHUS U BJIaICHUE OMBITOM NPaKTHYECKON AeATeIbHOCTH,
HEoOX0IMMBIE Pe3yJIbTaThl 00yueHHs1 chOPMHUPOBAHBL, MX KAYECTBO OIICHEHO KOJIMYECTBOM 0aJIOB, OJIM3KUM K MAKCHUMAJILHOMY

70% - 89% «Xopomo» JlocTaTo4HO NOJIHOE IOHUMAaHUE MPeIMETa, XOPOILUe 3HAHUS, YMEHUSI U OTBIT IPAKTUYECKON NeSATENbHOCTH, HEOOXOJUMBbIE Pe3yJIbTaThl
00y4eHus COPMHUPOBAHbI, KAYECTBO HU OJIHOTO M3 HUX HE OI[CHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0allIoB

55% - 69% «Y IOBILY [puemiieMoe MOHNMaHUE PEIMETA, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHS H OIBIT IPAKTHYECKON NEeATeIbHOCTH, HEOOXOAUMBIE Pe3YIIbTaThI

06y‘I€HI/IH Cq)OpMPIpOBaHBI, Ka4CCTBO HCKOTOPBIX U3 HUX OLCHCHO MUHUMAJIbHBIM KOJIMYCCTBOM 6aiioB

0% - 54%

«Heynosin.»

Pe3yJ’IBTaTLI O6y‘I€HI/IH HC COOTBCTCTBYKOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/IHM

IIIkaya 111 OEHOYHBIX MEPONIPUITHI DK3aMEHa

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
3aJaHHil DK3aMeHa oasL TPaIMIMOHHOI OLeHKe Onpezeerue oueHKu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE NPEAMETa, BCECTOPOHHUE 3HAHNUS, OTIIMYHbIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTHYECKON AEATENBHOCTH,
HEOoOXOAMMbIe PE3yJIbTaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAKCHMAJIbHOMY

70% - 89% 14+17 «Xoporro» JlocTaTo4HO TIOJTHOE TIOHUMAHHUE NPeIMETa, XOPOIINe 3HAHMUS, YMEHHS U OITBIT IPAKTUUECKOH NesTEeNbHOCTH, HEOOXOIMMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM 0alIOB

55% - 69% 11+13 «Y OBIL» [MpuemaeMoe MOHMMaHUE MIPEAMETA, YIOBIETBOPUTENbHBIE 3HAHHS, YMEHHSI U OIIBIT IIPAKTUYECKON JIESITENbHOCTH, HEOOX0IUMBbIE
[pE3yIbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OAJIIIOB

0% - 54% 0+10 «Heymosi.» Pe3ynpTaTsl 00y4eHus] He COOTBETCTBYIOT MHHUMAJIBFHO JOCTATOYHBIM TPEOOBAHUSAM

4. TlepeyeHb THNOBBIX 3aaHMI1

OneHo4yHbIe MEPONPHITHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aIaHUIH

Pemienune 3ama4d Ha 3aHATHU

YcnoBus 3a1ad4:

1. Ot xonreiinepa Di=0,4826 m, L=3,2 M H3roTOBIEHHOTO U3 YIJIEPOJAUCTON CTATH METOJO0M
KOHBEKIIMH TEIUIO TiepeaeTcs MOTOKY BO3/yXa, MPOXOAAIIEMY Yepe3 KOTIBbIIEBOU 3a30p MEXKIY
KOHTEHHEpoM 1 6eTOHHOH 3ammuToi. OGBEMHBIH Pacxo | BO3IyXa B KombleBoM 3a3ope Gs= 0,2832 m°/c.
K BHyTpeHHel OeTOHHOI MOBEPXHOCTHU AJIS 3aITUTHI OT B- U HEUTPOHHOTO W3ITyUEHUS, HMEIOIIeH




OueHno4yHble MEPONPHATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

muametp Do=0,7874 M, Temio nepenaeTrcss METO0M U3TyueHus. Ternso, nepelaHHoe 3a CUET U3ITYyUeHUs
BHYTPCHHEH MOBEPXHOCTH 3aIIUTHI, OTBOJUTCS METOJIOM KOHBEKIIMH ITIOTOKOB BO3TyXa.

PaccuuTaiiTe ”HTEHCUBHOCTH TEIUIOOTBOIAa (Q METOJJOM KOHBEKIIMH C 00CUX MOBEPXHOCTEH KOJIBIIEBOTO
3a30pa KOHTEWHEpa ¥ CPABHUTE PE3YJbTAThI C YCTAHOBICHHON MOIIHOCTBIO TeTuo0TAaYn N=5 kBT
Xpansierocs sneMmenTa. OnpeaenuTe 3HaYeHNne U3ITydaTeIbHON CIIOCOOHOCTH BHYTPEHHEH
MOBEPXHOCTH HEUTPOHHOU 3a1uThl €0 eciu U3yvarenbHas ClIOCOOHOCTh CTAIBHOM €MKOCTH PaBHA
£=0,82.

CaoiicTa Bo3ayxa npu 35 °C: maotHocTh p=1,146 kr/m%; BaszkocTs p=1,83-10"° kr/(M-c); yaenpHas
temnoemkocth cp=1025,8 [x/(xr-K); koapdurment remnonposogaoctn k=2,68-1072 Br/(m-K).

2. XKuzkre BBICOKOAKTUBHBIC OTXOIbI XPAHATCS B eMKOCTH AuaMeTpoM D=6 M. YpOBEHb KHJIKOCTH B
emkoctu coctaiser h=5 m. Terto, BbiIensieMOe PpH paciaje MpoayKTOB JISJICHHs, OTBOAUTCS BOJIOH,
UPKYJIUPYIOIIEH 110 3MEEBUKY M3 HEP)KABEIOIIEeH CTAIN C BHEITHUM JAuaMeTpoM 0=5 cMm. 3MeeBUK
TIOTrPY’KEH B JKHAKKE OTX0/bI. Boja momasaer B 3MeeBuK mpu Temmneparype tsx=20 °C u moxumaet npu
te=25 °C. JKuKue oTX0/IBI 32 CUET paciasa NpoayKTOB JeNIeHHs BBIACIAIOT TEIIO ¢ HHTEHCHBHOCTBIO
0=14 xBt/m°. Temneparypa 0TX0/I0B JOJKHA COCTABIATH He 6ostee t=35 °C mua MunmMusanum
Koppo3uu. Paccuntaiite HEOOXOAMMYIO JUIS TIOICPIKAHUS OXJIAXKICHHSI CKOPOCTh TEUCHUS BOIBI VH20 U
nnHy Tpy6s! 3MeeBnka |. Koaduuument rermmoornaun au=350 B1/(M?-K). YV 1ensHas TermmoeMKoCTh
B0l CoH20=4,19 xJIx/(kr-K).

3. AKTHBHBIE OTXO/IbI C TIepepadaTHIBAIOIIETO 3aBO/Ia OBIIIM OCTEKJIOBAHBI B BUJIE IMJIMHIPOB C
auamerpoM D=0,3 M. [lununaps! ObUTH 3aXOPOHEHBI OJIUH 32 IPYTHM B jKeJ00e Mo/ 3eMIIed Ha TITyOnHe
x=7 M. DHeproBoIIeJICHHE B IIWJIMHIPAX 3a CYET paciaaa IpoayKTOB AejeHus cocTaisteT k=1 kB1/m
teruia. Paccunraiite TemmnepaTypy MOBEPXHOCTH MIMHIPOB 71, Ipeanonaras, 4To TeMrepaTypa Mmo4Bsl
T, coctanser 20 °C, a remonpoBonHocTs Co=1 Br/(M-K).

IIpoBepka 3anau,
CaMOCTOSITEIIFHO
BBITIOJIHEHHBIX CTYJAEHTOM

IIpumeps! ycnoBuii 3anay:

1. BeiBeauTe BRIpaKEHHUE [T pacdeTa TEMIIEPaTyphl IEHTPa TaOJIETKH PEaKTOPHOTO TOILINBA,
npeJroiaras, 4To BHyTpEHHEe YHEproBblIe/IEHIE TPOUCXOIUT B IPOCTPAHCTBE PABHOMEPHO, a
TETUTOTIPOBOHOCT TOTIJIMBA HE 3aBUCHT OT Temriepatypsl. TBepaas Tabnerka uz UO2 nmeeT THHEHHYIO
TJIOTHOCTH YHEProBhIAeaeHNs R=45 kBT/M u Temmeparypy nosepxuoctu To=600 °C. Koaddurment
teronposogHoctu UO2 cocrasinser 2,7 B1/(m-K). Kakas remneparypa Oyner B IIeHTpe TOIIIMBHOM
TabNeTKU?

2. IlomyunTe BRIpaKEHHE TS TIOKA3aTeNsl KaueCTBa PEaKTOPHOTO TETUIOHOCHUTEIS U3 OTHOIICHHS
MOIITHOCTH Ha MpoKauky P k MomHocTH TeruioBbleneHust Q mpy NOCTOSHHOM HOJJOTPEeBaHUH
TerIoHoCcHuTeNs Ha BenmnmuuHy AT.




OueHno4yHble MEPONPHATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

3. [Tocne Tpex NeT BBIASPKKH UCIIOJIb30BAHHOE TOTUIUBO, BhIEsonee Q=2 BT/kr Temna 3a cuer
pacnazia IpoAyKTOB JeJieHusl, HarpasiseTcs Ha nepepaboTky. [IpoIyKTel neseHus nepeBoasTcs B
BOJIHBIN OYHUIIICHHBIA PACTBOP a30THOM KUCIIOTHL. DTOT MOTOK HarpeBaerTcs 3a CYeT BHYTPEHHETO
SHEPrOBBIACICHUS PACIAIAIOIIMXCS MPOAYKTOB JeIeHUS MOITHOCTRI0 N=400 B1/M. TToTok
MepeKavYnBaCTCs C TIepepadaThIBAIOIIECTO 3aBO/Ia B EMKOCTH ISl XPAHESHUS 10 TPyOe, UMEIOIIEH TuaMeTp
d=1 cm u mmuay 1=10 M, co ckopocThio v=30 11/4. OnpenenuTe TeMIeparypy MmoToka t; MOCTYIArOIIETro B
XPAHUIIMIIE, ECTU TEMIIEpaTypa Ha BXoje B TpyOy txx=25 °C, a TeroBsle motepy u3 TpyOs! B aTMOChEpy
OTCYTCTBYIOT. Y IeJIbHAs TEILIOEMKOCTh BelecTBa B oToke cocTaBisieT cp=4 kJx/(xr:-K), miotHocTh
p=1200 xr/m°.

DK3aMeH

Bompocsr 1yt 3x3amena:

1. OcHOBBI 3KCTpaKMOHHOTO ad(puHaKa BTOPUYHOI'O SAEPHOI0 TOILIMBA.
2. O0m1as xapakTepUCTHKA METOJIOB MOTYyYCHHUS TUTYTOHHS.

3. MeTamnorepMuuecKoe BOCCTAHOBJICHHE (PTOPUIIOB ILTYTOHHSL.

5. Mertoanueckue yKa3aHus 10 Npoueaype OleHUBAHUS
OueHOYHbIE MeponpusTHS Hpoueuypa NPOBEACHUSA OLICHOYHOI'0O MEPONIPUATHSA U Heoﬁxounmue METOAHYECKHE YKa3aHUA
1. [TpoBepka 3anay, CTyIeHT NoAroTaB/IMBaeT B MUCbMEHHON (hopMe OTBETHI Ha 3aa4Hl, 3apaHee BbIOpaHHbIE
CaMOCTOSITENILHO npenogasateneM. [locie npoBepky NpaBUIBHOCTH PEIICHUS KayKI0M 3a/1a4M MPENo1aBaTeNb OL[CHUBAET
BBITNIOJTHEHHBIX CTYIEHTOM MIPaBUIILHOCTH PELLICHHsI [0 CUCTEME pelleHo/He penieHo. Korna Bce 3ajaun CTyIeHTOM PEeLIeHbI
IIPABUJIBHO MPENOJABATENb JOMYCKAET CTYIEHTA K 9K3aMEHY
2. OK3aMeH CryneHT BbIOMpaeT 5K3aMEHAIMOHHBINA OUJIET U3 HECKOJIBKUX OUJIETOB, 3apaHee MOrOTOBICHHBIX

npenoaaBaTeyicM, MOAroTaBJInBacT OTBETY HA BOIIPOCHI SK3aMCHAIITMOHHOT'O 6I/IJ'IeTa, OTBC€YACT

IpenoaaBaTeJIr0 Ha OCHOBHBIC U YTOYHSIOIIHWE BOIIPOCHL
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