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PABOYASA NPOrPAMMA YYEBHOW OUCLUMUMNUHDI

B1.0.25 TonnuBo n matepuanbl AA€PHON TEXHUKU

1. Kog n HammeHoBaHue cneunanbLHOCTH:

14.05.02 ATOMHbIE CTaHLMN: NPOEKTUPOBaHUE, IKCNIyaTauna U UHXUHUPUHT
2. Cneumanusauums:

lMpoekTnpoBaHMe 1 akcnnyaTaumsa aToOMHbIX CTaHL NN

3. KBanudumkauma BbINyCKHUKA: NHXeEHep — punsunk

4. ®opma oBGyy4eHuUs: oyHas

5. Kachenpa, oTBevarowan 3a peanusauuro AUCLUNIIUHBI:

Kadpenpa agepHon oU3nKu

6. CoctaBuTENnU NporpamMmbi:

K.p.-M.H., gou. AneunHukoB Anekcen Hukonaesuy, K.dp.M.H., gou. fonrononos Muxaun

AHaTOnbLeBnY
7. PekomeHpoBaHa:

HayyHo — meToanyecknum coBeToMm umsndeckoro dakynbteTa, npotokon Ned ot 18.04.2025 .

8. YuebHbin roa: 2028/2029 CemecTtp(bl): 7



9. llenn n 3agayum y4ye6HoOM AUCLUNSIUHDI

Llenamu oceoeHusi y4ebHOU QuCyUNIUHbI S8/11H0MCS:

- U3yvyeHne NOepHO-(pM3MYEecKnx CBOWCTB TOMMMBA WM KOHCTPYKUMOHHbLIX MaTepuarnos,
paboTaloLwmx B yCNOBUSAX pagnaunoHHOro obnyyeHms.

3adayu yyebHouU ducyunuHbI:

- (bOpPMUpPOBaAHME 3HAHUI N YMEHWIA ONA BbIOOpa ONTUMarbHOIrO0 COMETaHUsI TOMJIMBHBIX,
KOHCTPYKLMOHHbIX MaTtepmarnoB 1 TeNNoHOCUTENen SSAEPHbIX SHEPreTUYEeCKNX YCTaHOBOK.

10. MecTo yyebHOM AncuUNuHbI B cTpyKType OOI:

YyebHaa gucumnnmHa TonnmBo U mMaTepuanbl SAepHOM TEXHUKUM OTHOCUTCS K obsi3aTenbHoum
yactu brnioka 1.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUs Mo AucuunnuHe/Mmoaynio (3HaAHUA, YMeEHuUs,
HaBbIKM), COOTHECEHHbIE C NNaHMpPyeMbIMU pe3yfibTaTaMu OCBOEHUA obpa3zoBaTeribHOM

nporpamMmmbl (KOMneTeHLI,VIﬂMVI) U MHAUKaTopamMmn Ux AOCTUXEeHUNA:

Ko HassaHue Koa(bl) WHankartop(bl) MnaHupyeMble pesynbTaTbl 06y4eHns
KOMMEeTEHLUN
CnocobeH
dopmynmpoBaTb
uenu n 3agayu 3HaeT OCHOBHblEe
nccnegoBaHus, Hay4Hble
BblOMpaThb HanpaBneHus
KPUTEPUN OLIEHKM, a3BUTMS HayKu U
orK-2 | PuTePvn ou onk-2.1 | P Y
BBIABTIATH TeXHMkM B 0bnacTy 3HaTb: OCHOBHbIE CMOCO6LI NPOM3BOACTBA
fpropuTETE! AREPHON D3mku, ane H.OFO TONNUBa; sige HblepTOI'IJ'II/IQHbIe VKb,
PELLeHNA 3ana B SHEPTETUKN U cgogcma a3J'IW-IHI,:IXp"I'O?'IJ'IMB npwm a60TeL|_l, ,
cdpepe saepHon TexHororum P . by paos
SHEPIETUKA 1 A0epHOM peakTope; M3nyeckme CBoNCTea
TEXHONOT KOHCTPYKLMOHHBLIX MaTepMarnoB U UX U3MeHeHne
rnof Bo3gencTemMemM pagnaLmMoHHOro obnyyeHuns;
CnocobeH MpumeHsieT A Bo3A panuau y
HanuanpoBsaTb U N3nyeckune u .
aranmsiposa ¢pusneckme YMeTb: NPOBECTU OLIEHKY A0EPHOM U
NCnonb3oBaTb XMMUYECKMNE 3aKOHbI N
pagunaumoHHol 6e30nacHOCTM Npu
Hay4Ho- Ons onucaHus
MK-2.5 aKCnyaTaummn saepHbIX SHepreTUHecknx
TEXHUYECKYIO npoLieccos 6
MHCOPMALIIO NCHONE3OBAHIS YCTaHOBOK, a Takxe npu obpalleHnn ¢ saepHbIM
’ TOMNMAMBOM U APYrMMX OTXO4aMMU;
dopmynupoBaTb BOAbI M TOMMMBA Ha
€51 NpoekTa, AC
I(-JLTaBVITIF: / Brnagetb: meTogamm 006o06LLeHus, aHanmaa,
BOCMNPUATUSA MHGOPMaLUK, MOCTAHOBKU Lienu u
MK-2 pelaTb Bbibupaet "
BbIOOpa NyTern ee AOCTMKEHNS.
WNHHOBALMOHHbIE Tpebyemble
3a4aum martepuanbl gns
KOMMMEKCHOro KOHKPETHbIX
WHXXEHepHOoro MK-2.6 | TexHn4yecknx
aHanusa B YCTPONCTB,
obnactu PYKOBOACTBYSICb
NPOEKTMPOBaHMS CnpaBoOYHbIMU
N 3KcnnyaTaumm OaHHbIMU
AC

12. O6bem aucuMnnmnHbI B 3a4eTHbIX egnHuuax/vyac. — 4/144.

Pdopma NPOMEXyTOYHOM aTTecTalum - 3a4eT

13. TpyaoeMKocTb NO Buaam y4yebHon paboTbl

TpynoemMKocTb
Bug yuebHon paboTbl Bcero o cemecTpam
7 cemecTp
AyOMTOpHbIE 3aHATUSA 84 84




nekumm 34 34
B TOM 4ucne: npaxkTnyeckne 16 16
naboparopHble 34 34
CamocTtosiTenbHasi pabota 60 60
B TOM YuMche: KypcoBasi pabota (NpoekT)
dopma NPOMEXYTOYHON arTecTaumnm 3aver 3auer
UToro: 144 144

13.1. CopepxaHne QUCLUNIIUHDI

Peannsauusa
pasgena
HanmeHoBaHve pasgena OVUCUMNANHBI C
Ne n/n CopepxaHue pasgena gucumnninHbl
ANCUMNNNHBI MOMOLLLbHO
OHNaWH-Kypca,
JYMK*
1. Jlekuun
Tunbl peakTopoB aenennd. Knaccudukaums
MaTepunarnoB siAepPHbIX PeakTOpoB AeneHusi. Tonnmeo, :
OCHOBHbIE KOMMOHEHTbI 1 P Acp P poB A hittps://edu.vsu.ru/c
3amMeanuTenb, TENNOHOCUTENb, OTpaxaTenb, bnaHkeT, | ourse/view.php?id=
1.1 | maTepuanbl SaepHbIX 29205
pEerynmpyoLLMe CTEPXKHU, CUCTEMA 3aLLUTbI peakTopa. 29205
peaKkTopoB AerneHns
TpeboBaHus, npeabaBnsiemble K BbIGOpY S4epHbIX
MaTepunarnos.
CeolcTBa peakTopHbIX TpeboBaHus, npeobsBnsgemMble K CBONCTBAM SIAEPHbIX | https://edu.vsu.ru/c
12 mMaTepuanos 1 mMatepuanoB. fAgepHble un  uandeckne CBONCTBA | ourse/view.php?id=
' npeabsaBnseMble K HUM maTepuanos. Crneundmyeckne CBOWCTBa Marepuanos 29205
TpeboBaHns npu nx Bbibope Anga siAepHbIX PEaKTOPOB.
Knaccudpumkaunsa nedekToB Kpuctannnmyeckoro
CTpoeHusi. Baanmogencreme sS4epHOro M3nydeHus c
BELLECTBOM. PaguauunoHHoe noepexaeHue -
dyHaameHTanbHble H Anaul PeXA hitps://edu.vsu.ru/c
HenTpoHamu. Mogenu paguaumoHHOrO MOBPEXAEHMWS. | ourse/view.php?id=
1.3 pagmaunoHHbIe SIBNEHNS B 29205
MaTEDNANAX MoporoBasi 3Heprusi cMmelleHus aTtoma. BnusHue 29205
P obnyvyeHnMs Ha uM3MeHeHue CcBOWCTB. [lapameTpbl,
onpegenswowue apdekTbI pagunaLmoHHOro
NOBPEXAEHNS.
MNornoweHuve HENTPOHOB TOMNNIMBHbLIMU 7]
KOHCTPYKLIMOHHBIMM MaTepunanamu. OcHoBHbIe
3aKOHOMEPHOCTM MpoLEecca HaKOMIEHNss HYKNMOOB B
obnyvyaemMbix HeWTpoHamu Matepuanax. [loporoeoe
BrnunsaHue obnyyeHus Ha https://edu.vsu.ru/c
) 3Ha4YeHue dontoeHca. M3meHeHune SA0epHbIX > -
peakTopHble MmaTepuarbl; ourse/view.php?id=
1.4 XapakTepuUcTUK  martepuanoB  npwu obnyyeHnn. 29205
TOMMMBO U TOMMMBHbIE . 29205
LMK ViameHeHne  M3MYECKMX  CBOWCTB  OONydaemblx
MaTepunarnos. BnusHue obnyyeHns Ha
Tennodmanyeckne ceonctea. BnusHne obnydeHnsa Ha
MexaHu4eckme cBoncTBa. PaguaunoHHoe pacnyxaHve
(cBenuHr). BrnnsiHne obny4yeHns Ha Koppo3uio.
ApgepHbii  TOoNNMBHBLIMG UMK,  [pupogHble  3anachl
sgepHoro  Tonnmea.  [JoGblMa  MCXOOHOrO  ChipbSl. it d
. . .
Mepepabotka cbipbs. KoHeepcus. O6oralleHue. —Moursse V?evb‘ Vﬁ“?rig_c
1.5 MpoussoacTeo TONNMBA TexHonornn oboraleHus: rasoamdpdy3noHHoe 20205
oboraliieHue, LEHTpUdYrMpoBaHue, S
razoguHamm4yeckoe  oboralleHue. M3rotoBneHune
TB3n.
MeTtannbel 1 cnnaebl, Bepunnuii n ero coeguHeHUs.
Marnuin, ero cnnaebl U coeanHeEHUsa. ANKOMUHUIA, €ro . J
KOHCTPYKLIMOHHbIE cnnaebl U coeanHeHns. LIpkoHui 1 ero cnnasbl. oEtrsse: v?ex'v;u'vrig—c
1.6 maTepuansl: MeTansbl, HepxaBetowas cranb W HUKANEBbIE  ChfaBbl. 29205
Kepamuka, kepMeTbl Kepammka un kepmeTbl. BnusiHue o6nyyeHus Ha
KOHCTPYKLMOHHLIE MaTepuarbl. Koppoausi peakTopHbIX
KOHCTPYKLIMOHHBIX MaTepraros.
2. MNpakTuyeckue 3aHATUA
OCHOBHbIE KOMIMOHEHTbI U AnepHble 1 uandeckne CBOMCTBa MaTepmaros. https://edu.vsu.ru/c
2.1 mMaTepuansl a0epHbIX Cneuudumyeckme cBoncTBa MaTtepmanos npu nx ourse/view.php?id=

peaKkTOpOB AeneHus

BbIGOpe ANs aAepHbIX PEaKTOpoB

29205
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https://edu.vsu.ru/c

dyHOameHTanbHble AHanua n3ameHeH1s SOepHbIX XapakTePUCTUK ourse view. shp2id=
2.2 pagnaumoHHble SBNEHUS B mMaTepuanos npu obnyvyeHun. IameHeHne ounsanyeckmnx 29205
MaTepuanax CBOWCTB 0bny4yaembix MaTepuaros.
https://edu.vsu.ru/c
CpaBHUTENbHbIA aHanM3 1 NepcrneKkTMBbI ourse/view.php?id=
2.3 MpoussoacTBo TONNMBA 29205
NCnonb30BaHWs KepamMmn4ecKkoro Tonnmea. £402
KOHCTPYKUMOHHbIE CpaBHUTENbHbIA aHanM3 aKcnnyaTaumm ra3oBblx gttrsse: Vf’e%'vsu;rig_c
2.4 MaTtepvanbl: MeTansbl, TennoHocuTenen, NpobrnemMsl U NEPCNeKTMBLI 29205
Kepamuka, KepMeTbl NCNorb30BaHUs
3. llabopaTopHble 3aHATUSA
OCHOBHbI€ KOMMOHEHTbI U hittps://edu,vsu.ru/c
MopenupoBaHne TeMnepaTypHbIX PEXUMOB ourse/view.php?id=
3.1 | maTtepuans! SaepHbIX v 29205
TOMNMMBHOW KOMMO3ULUMN. 29200
peakTopoB AeneHns
dyHaameHTanbHble hittps://edu,vsu.ru/c
MogenupoBaHme TennoBOro COCTOSAHNA rpacpuToBOro ourse/view.php?id=
3.2 pagnaunoHHbIe SBMNEHNSA B 29205
3amegnurens. 23205
matepuanax
https://edu.vsu.ru/c
33 Mpou3soncTeo Tonnuea WccneposaHne adhpekToB KCEHOHOBOIO OTPABMEHWSI B | ourse/view.php?id=
: AP tuna PBMK. 29205
KOHCTPYKUMOHHbIE hitps://edu.vsu.ru/c
) KnHeTuka BbiropaHnsa Tonnmea (Mpy pasnmnyHbiX ourse/view.php?id=
3.4 | maTtepuarbl: MeTanmbl, 29205
oboralleHusix) 29205
Kepamuka, kepMeTbl
13.2. Tembl (paspenbl) AUCLUUNIMHBI U BUAbI 3aHATUN
Buapbl 3aHATMIA (KONMMYECTBO YaCcoB)
Ne HanmeHoBaHMe TeMbl
CamocTogatensHas
n/n (paspena) gucumnnmHbl Jlekuuu MpakTtnyeckne | JlabopaTopHblie pabora Bcero
OCHOBHbIE KOMMOHEHTLI U
1 MaTepwuansl SAepHbIX 4 4 8 10 26
pPEeaKkTopoB AeNneHns
CBolicTBa peaKkTOpHbIX
MaTepu1arnos u
2 P 6 10 16
npeabsiBNAeMble K HAM
TpeboBaHus
dyHaameHTanbHble
3 paavaunoHHble SBReHNA 6 4 8 10 28
B MaTepuanax
BnuvsiHne obnyyeHns Ha
€aKTOpHble MaTepuansl;
4 | PeaKTOP b 6 10 16
TOMNMMBO U TOMNSNBHbIE
LMKIbI
5 Mpon3soacTeo TONNMBA 6 4 8 10 28
KOHCTpPYKUMOHHbIE
6 Marepuanbl: MeTannbl, 6 4 10 10 30
Kepamuka, KepMeThbl
WToro: 34 16 34 60 144

14. MeTogn4yeckmne ykasaHuA Ans o6y4arowmxcsa Nno 0CBOGHUIO AUCLUNIIUHDI:

KOHCYIbTaulunn.

CTy,EI,GHTaM Ha Nekunax HeobXxoaAuMO BECTU I'IOLI,pO6HbII7I KOHCNEKT N CTapaTbCA MOHATb
mMaTtepuan Kypca. [na nonHoro noHMMmaHus mMarepumana cnegyetr akTMBHO WCNONb30BaTb

[na camocTosaTenbHOro n3yvyeHuma pasgernos

Kypca,

pekoMmeHaoBaHHbIX

npenogasatenemM, HeobXoAMMO MONb30BaTbCA OCHOBHOW M LOMNOSHUTENbHOM NuTepaTypon,
NHTEepHeT-pecypcamu.
Ha npaktuyeckux 3aHATuAX HeobxoauMMoO yMeTb pellaTtb 3ajadu U aHanv3npoBaTtb
pelleHre, Ha YCTHbIX onpocax obydyaembli JOMKEeH yMeTb AEMOHCTPUPOBATbL MOSTyYEeHHbIE Ha
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NeKUMAX N MPakTUYECKUX 3aHATUAX 3HAHWS, YMEHUS WU HaBblkM, OTBEYaTb Ha MOCTaBMEeHHble
BOMNPOChI, NoA4EPXMBaTb ANCKYCCUIO MO CYLLECTBY Borpoca.

MeTogunyeckoe obecneveHne aygutopHon paboTbl: y4ebHO-MeToguyeckme nocobusa ans
CTYOEHTOB, Y4eOHUKM 1N y4ebHble Nocobusi, aneKTpOoHHbIe N HTepHeT-pecypChl.

MeTtogunyeckoe obecrneyeHne camMoCcToATENbHOM paboTbl:  y4ebHO-MeToaudeckme
nocobns no opraHn3aunnm camoCcTOATENbHOM pPaboTbl, KOHTPOSbHblIE 3afdaHuMs U TeCcTbl B
OyMaXXHOM M 9MNEKTPOHHOM BapuaHTax, TECTUPYKLME CUCTEMbI, AUCTAHUWOHHbIE (POPMbI
obweHunsa ¢ npenogasatenemMm. KoHTponb camoctoaTenbHOW paboTbl peanm3yeTcs C MOMOLLbIO
ONpOCOB, TECTOB, BOMNPOCOB N0 TeMaM 3a4aHnn u T.4.

15. lNepeyeHb OCHOBHOM W [AONONHUTENLHOW nUTepaTypbl, PEecCypCcoB WHTEPHEeT,
Heob6XxoAUMbIX ANA OCBOEHUA ANCLUNIIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n NcTouHUuK
Tonnueo n matepuansl SgepHON TEXHUKK: y4ebHoe nocobue ansi By3oB / J1. A. BensieB v ap.;
1. HaumoHanbHbIn nccnegoBaTenbCkMin TOMCKUMI nonutexHudeckui yHusepcutet (TMY). —Tomck: N3a-
Bo TI1Y, 2010.

CBONCTBa KOHCTPYKLMOHHbIX MaTepuanoB aTOMHOW MPOMBbILLIIEHHOCTU: CNpaBoYHKK: B 8 T./ noa

2 pen. B. B. Koanosa, C. B. CtpenkoBa. —M.: AreHTak, 2006-2009T. 6: MaTtepuansl gns PHB n

' TennoobmeHHbix annapa-toB ASC. —2009. —244 c.—bubnuorp.: c. 243-244. —ISBN 978-5-903005-
09-3

3 CnpaBo4YHUK Mo SaepHon aHeproTtexHonormun./ @. PaH, A. AopamaHTnagec, k. KeHtoH, Y. BpayH. —M.:
' OHeproatommnagat, 1989.

0) jononHWTeNnbHasa nuTepartypa:
Ne n/n NcTouHuk
4 Brnagnmunpos B.U. dusmka sgepHbix peaktopos: [paktuyeckue 3agaym no mx akcnnyatauum. M3g. 5-e
) n3g. nepepab. n gon. —M.: Knmxubii gom «JIMBPO-KOM»y, 2009. -480 ¢
LLinpokos, Cepren Bacunbesny. dusmka aaepHbIX peakTtopoB: yuebHoe noco-6ue / C. B. LUnpokos. —
5. MuHck:Bbiwanwas wkona, 2011. —351 c.: un.. —BY3 cTygeHTaMm BbiCLUNX y4eOHbIX 3aBeAEHUN. —
Bubnuorp.: c. 345.. —ISBN 978-985-06-2006-4.
6 NbparnmoB M. X. AnepHble aHepreTudeckune yctaHosku / Mbparmmos M.X., U6parmmos U.M.—M.:
' MIroy, 2007.-257 ¢

B) MHCpOPMALIMOHHbIE SNEKTPOHHO-00pasoBaTenbHble pecypchbl (oduumnanbHble pecypebl MHTEPHET) :
Ne n/n Pecypc

7. | www.lib.vsu.ru— 3HB BI'Y.

8. https://edu.vsu.ru — ONeKTpOoHHbIV yHMBepcuTeT BIY

9. https://e.lanbook.com — OBC «JlaHb»

10. | https://www.studentlibrary.ru — 36C «KoHCynbTaHT cTyaeHTa»

11. | https://urait.ru — OBpasosaTtensHas nnatdopma « OPANT»

12. | https://rucont.ru - MHpopMaLMOHHO-TENEKOMMYHUKALMOHHAA cuctema « KOHTEKCTYM»

16. NepeyeHb y4eOHO-MeTOANYECKOrO 0becneyeHUs ANA CaMOCTOATENbHOW paboThbl

Ne n/n NcToYyHuK

1 MepanukuH IN.A. OcHoBbITEOPMM AOEPHBLIX peakTopoB. Kypc ans akcnnyaTta-unoHHoro nepcoHana A3C.
" | —=CeBactononb: CNA3BuI, 2001.-341 ¢

17. OO6pa3oBaTenbHbleé TEXHONOrMU, WUCNONb3yeMble NpU peanusaumm y4ebHoMn

OUCLUMMINMHBbI, BKOYas AWUCTaHUMOHHble obOpasoBaTtenbHble TexHonorun (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe O0Oy4YeHue):

Mpn  npoBegeHWn  3aHATUM N0 OUCUUNIAMHE  UCNOMb3YKTCA  crnegywouwme
obpasoBaTenbHble TEXHONOMMMN:
— aKTUBHblE N NHTEePaKTUBHbIE POPMbI NPOBEOEHUS 3aHATUN;
—  KOMMNbIOTEPHbIE TEXHOMNOMMU NPU NPOBEAEHUN 3aHATUN:


http://www.lib.vsu.ru–/
https://e.lanbook.com/
https://www.studentlibrary.ru/
https://urait.ru/
https://rucont.ru/

— TMpe3eHTauMOHHble MaTepuanbl W TexHONormn npu obbACHEHMM MaTepuana Ha
NEKLUMOHHbIX U MPAaKTUYECKNX 3aHATUSX;

- chneynanuanpoBaHHoe obopynoBaHue nNpu nposegeHun nabopatopHbiX pabor;

- pas3bop KOHKPEeTHbIX CuUTyauui npuM MNOCTaHOBKE LUeneh U 3ajad K paspaboTke
npuvKnagHbIX nporpamm, npu Bbibope nporpaMMHOro obecnevyeHns no YCTaHOBIEHHbIM
KpuTepusam, npu paspaboTke nporpamMmm nNo NnpeaycMoTpeHHbIM anroputMam n metoga.

Ina camocTtositenbHon paboTtbl ucnonb3dyetca ABC YHuBepcuteTckas OGubnmorteka
online - www.lib.vsu.ru - 3HB BI'Y. [llporpammHoe obecnevyeHne, MNpuUMeEHSIeMoe npu
peanusaumn gucumnnuHbl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHuMoHHbIe obpasoBaternbHble TexHonorum (4oT) NPUMEHAITCS C
ncnonb3oBaHnemM obpasoBaTesnibHOro noprana «ANeKTPOHHbIN yHuBepcuteT BIY».

18. MaTepunanbHO-TeEXHU4YECKOoe obecneyeHne ANCUUNIIUHbI:

NabGopatopuss (onNs npoBeAeHUst 3aHATUN CEMWHAPCKOro Tuna, TEKYLIero KOHTPONns U
NPOMEXYTOYHON aTTecTauun. YcTaHOoBKa Ans peructpauumn anbdga-usnyyeHus pasnmyHbiX
NCTOYHMKOB (M3MEPEHMI CKOPOCTM c4yeTa anbda-yactiy B BO3gyxe nabopatopumn mnpu
HOpPMarbHbIX YCITOBUSIX).

Nabopatopusi (ans NpoBeAeHUs 3aHATUN MEKUMOHHOrO M CEMUHapCKOro TWMOB, TEeKyLlero
KOHTPONSi U NPOMEXyTo4YHON aTTecTauun. CneuyunanmaupoBaHHas mebenb, Komnnekt yyebHoro
obopynosaHusa "PaboTta HacocoB pasnuyHbIX TUNOB"

TunoBown komnnekT y4ebHoro obopyaoBaHusa "MexaHuka XnagkocTu -rmgpasnmyeckni yoap".

KoMnbloTepHbI  Knacc, ayautopust Ans TrpynnoBbiX W WHAMBMAYaNbHbIX KOHCYNbTauuin,
nomeLleHne Ans CaMocTosATENbHON paboThl

CneunanusvpoBaHHass MebGernb, KOMMbIOTEPbl C BO3MOXHOCTbI MNOAKMOYEHUS K CeTu
«MHTepHeT» M obecneyeHMem AocTyna B 3MEKTPOHHYD MHAOPMaLMOHHO-06pasoBaTenbHY0
cpeny yHuBepcuteTa

Microsoft Windows 10, LibreOffice, Adobe Reader

19. OueHouYHble cpeacTBa ANA NPoBeAEHUA TeKyLen U NPOMEXYTOYHOW aTTecTauumn

MopsiAOK OLEHKM OCBOeHUsi obyvalolwmmncs y4yebGHOro Marepuana onpegensieTcs
coaepxaHveM crneaylLmx pasaenos AUCUUMMUHBI

HanmeHoBaHne WHankaTop(bl)
Ne KomneteH
/n pasgena auCumMninHbI L) OOCTUXEHMUSA OueHouyHble cpeacTea
(mogyns) KOMMNEeTEeHU MM

OCHOBHbIE KOMMNOHEHTbI
1. | n martepuansl SaepHbIX
peakTopoB AerneHnst
CBoNcTBa peakTopHbIX
MaTepu1aros K
npegbsBnsgeMble K HAM
TpeboBaHusi
dyHOameHTanbHble OlnkK-2.1
3. pagviaunoHHble OI_II'II<I$2 MK-2.5 KOHHOK::nyMO’CZ?fiC;iZiaHme no
SABMIEHUS B Matepmanax MK-2.6 P y
BnusiHne obny4eHns Ha
peakTopHble
mMaTepuansl; TONMBO U1
TONMNMBHbIE LINKIbI

5. | MNpousBogcTeo TONNNBA
KOHCTPYKUMOHHbIE
mMaTepuanbl: MeTanmbl,




HaunmeHoBaHne WHankartop(bl)
Ne KomneTteH
/n pasgena AuCuUMNnHbI L) [OCTUXEHMUSA OueHouHble cpeacTBa
(mogynsi) KOMMNeTeHLun
Kepamuka, KepMeTbl
[MpomexyToyHas aTTectauus [MepeyeHb BONpoOCOB K 3a4eTy
dopma KOHTpOrs — 3a4eT MyHkT 20.2

20. TunoBble OLEHOYHbIEe CcpeAcTBa UM MeTOAMYECKUEe MaTepuanbl, onpeaensiowme
npoueaypbl oLeHNBaHUA

20.1. TeKywW U KOHTPOSb yCNeBaeMoCcTn

KOHTpOJ'Ib ycnesaemMoCT no gucuuniinHe ocywlecTendeTcd C NOMOLLbIO Crieayrwnx oueHOYHbIX

cpencrTs:

©ooNOOOA~WDN
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14.

15.
16.
17.

18.
19.
20.
21.

22

24.
25.

26.

27.

28.
29.

30.

lNMepeyeHb BONPOCOB ASsl KONSIOKBUYMaA:

Kak peakTopbl 4ensTcsa no CnekTpy HEMTPOHOB?

MpuBeanTe NpuMepbl KUNSALWMX PEaKTOPOB.

[ns yero HeobxogmMma cuctema neperpysku Tonnmea?

Kakne marepumanbl UCNonb3yTcst Npy N3roToBneHnn BbiCTpbIX peakTopoB?

Kakne anemeHTbl nCnonb3yoT AN n3rotosneHnsa opraHos CY3 u noyemy?

Kaknm obpasom knaccncunumpyoTcs pagnoakTUBHbIE OTXOAbI?

[ns yero Heobxoanma cucteMa KoOHTponsa n obecneveHns 6esonacHocTn?

Kakon ra3 MoXeT ncnonb3oBaTbCA B KA4eCTBE TEMNNOHOCUTENS B ra300xaXaaemMblX peaktopax?

. Ansa yero npegHasHaveHa nepBuyHas buonornyeckas sawmra?

. YT0 HasbIBalOT «SAgepHbIM TOMNMUBHBIM LIMKIOM» ?

. MpumeHsItoTCA N oTpaxaTenu HEMTPOHOB B BbICTPbIX peakTopax?

.MpuBegute npumepbl AOEPHLIX SHEPreTUYECKUX PeakTOpOB, KOTOPbIE 3JKCMNyaTUpyloTCA B

HacTosiLLne Bpems
o Kakux TemnepaTtyp MOXHO MCMNOMb30BaTb ChfaBbl artOMUHUS B KA4e€CTBE KOHCTPYKLMOHHbLIX
martepuanos?

HasoBuTe 0QHO 13 3HAYMMbIX NPENMYLLECTB HATPUSA KakK TENmoHOCUTEeNs.

UTto npencraensaet cobon TennoBbIAENAOWNIA dNeMeHT (TBaN)?

Kaknum obpasom B peaktope Tuna CANDU pacnonaratoTcs kaHanbl gns pasmeweHna TBC n
opraHbl perynupoBaHna?

Kakue nsnydeHus npucyTcTByloT B paboTtaroiem peaktope?

B kauvecTtBe Yero B peaktope tuna PBEMK ncnonbayetcs rpacgput?
Mepeyncnute OCHOBHbIE 3M1IEMEHTLI PEaKTOPHOWN YCTaH OBKMU.

Kakoi neproa no BpeMeHM 3aHMMAaET «AQEepPHbIN TOMMANBHBIN LMK ?

. YTO Ha3bIBaeTCs HaBeaeHHOM PaaAnoakTUBHOCTbLIO N K YHeMY OHa MOXXET NPUBECTH.
23.

BosmoxHa nu nepepaboTka TOMnMBa, U MO KakMM TMpuUuYMHaM TpebyeTcs  Xvmuyeckast
nepepaboTka oTpaboTaBLLero Tonnuea.

HaseaTb OCHOBHblE TPebGOBaHUS, OTHOCSILLMECS K CBOMCTBAM MaTepuanoB sAepHbIX peakTopoB.

I'quemy mMaTtepuarbl, UCNorb3dyeMble B AOEPHbIX peakTopax, OO KHbl ObITb COBMECTUMBI, ”
MMETb XopoLine TeI'IJ'IO(bI/ISVI‘-IeCKI/Ie CBOMCTBA.

Kakune Tpe6OBaHVIF-I npeobvABNATCA K KOHCTPYKUMOHHbIM Martepuanam npu npoekTupoBaHUN
ANNIEMEHTOB AA€epPHbIX PEeaKTOpPOB.

Kakumn cBONCTBaMM OOMKHbI o6na,anb mMaTtepuarnbl, WUCMNOJSib3yeMble Mpu TMPOEKTUpoBaHUA
ANIeEMEHTOB ALEepPHbIX PEaKTOPOB.

lNosAcHUTL, YTO Ha3bIBaETCA O6pa6aTbIBaeMOCTbI'O N COBMECTUMOCTbIO.

Kaknmn MexaHn4eckMmn CBOMCTBaAMM [LOMKHbl 06nagaTtb KOHCTPYKUWMOHHbIE Marepuansl.
OOBACHUTbL 3TM CBOMCTBA.

Bo3amoxHo nu npumeHeHne 3BM gnsi BbiGopa MaTtepumaroB siAepHbIX PeakTOpOoB.



31.

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.

42.

43.

44.
45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.
61.

MMepeuncnutb, Kakme  KOHCTPYKUWMOHHble  MaTtepuanbl, TOMAMBO  MPUMEHSETCS  Npu
NPOEKTMPOBaHNN A0EPHbIX peakTopoB pasnuyHoro tuna (PEMK, BBOP, AGR, BH, LWR, PWR,
CANDU, HWR, BWR, NPT, GCR).

Mepeuncnutb gedekTbl KPUCTANIMYECKOro CTPOEHUS U NOSCHUTD UX.
Kakune adhdekTbl BOZHUKAOT Npy B3aUMMOAENCTBUN PasfNUYHbIX YaCcTUL, C BELLLECTBOM.

Kak o6nyt-|eH|/|e HeIZTpOHaMI/I BrnnMdeT Ha BewecCcTBO M YTO Ha3blBaeTCA CpeHUM YUCIIOM
CMeELlEeHHbIX aTOMOB.

Kak obnyyeHvne BnusieT Ha BELLECTBO.

UTo HasbIiBaeTCS NOPOroBOM IHEPrNEN CMELLLEHHbIX aTOMOB.

Kakve Tvnbl pagnaumnoHHbIX 4ed)eKTOB BO3HUKAIOT Npy 065y4eHnn BbiCTpbIMU HEUTPOHAMW.
OOBBbACHUTL MOAENb aTOMHbLIX CMELLLEHUI U MOAENb NUKa CMELLLEHNI.

OOGBbACHUTL MOAENb 3aMeLLaloLLMX COyAapEeHUn N Mogenb TENI0BOro nuka.
Knaccudumumposatb 1 onucatb gedyekTbl B KpucTannax.

M3 NOTOKOB, KakMx 4acTuL, COCTOUT A0EpHOE NU3NyvyeHne peakTopa, U Kakume Sq)CbeKTbl npm 3TOM
BO3HUKAIOT.

Kakoe ypaHoBOe TOMMMBO npeacTasnaer cobon BOCNPOM3BOAsLLUME MaTepuarnbl ANs NonyYeHns
239Pun 233U7

HasoBuTe TpM OCHOBHbIX KrlacCca ypaHOBbIX CMMaBOB, KOTOPbIE MOrYT COXPaHATb 3alUTHYHO
OKCUHYIO MIeHKy npu Temnepatypax npumepHo 350°C.

HasoBnTe OCHOBHOE NPEMMYLLLECTBO METANIMYECKOro ToNnmBea.

M3BECTHO, YTO MarHuviM UCMOnb3ylT Kak MaTtepuan ana obono4vyek TBAMOB rasooxsiaxaaeMblX
peakTopoB, nepevncnuTe TpeboBaHus, NpeabsaBnsieMble K Takum obornoykam.

Uto HasbiBaeTCA paguauuoHHbIM pocToM? [lpn Kakux Temnepatypax OH MpPOUCXOAUT WU
HanULMTe, Kak onpeaenseTcs KodMUUNEHT paanaLMOHHOro pocTa.

HasoBuTe pasnuuua Mexgy pagvauuoHHbIM — POCTOM W POCTOM  MPU  TEPMUYECKOM
LMPKYTMPOBaHWMN.

OOGbsicHUTE Takoe NOHATUE Kak pagnaumMoHHOe pacnyxaHue.

Kaknmn  kadectBamm obnagaer OKCMAHOE TOMMAMBO  BbICOKOW  MAOTHOCTM, U Kakylo
KpUCTanIMYeckyto CTPYKTYpPY UMEET OKCUAHOE TOMMMBO.

Mepeuncnute HeratuBHble aKTOpbl, KOTOPbIE COMPOBOXAAOTCA NPU  U3FOTOBMEHUU
Kepammn4eckoro ypaHoBOro Tonnmea.

[MosicHMTL npouecc MNonydYeHUs HUTPUAHOrO TOMMMBA W Kakoe MpPOLEHTHOe coaepXaHue
KMcrnopoaa npu aToMm.

Kak 3aBucuT Temnepatypa nnaeneHus pasfnyHbiX COEAMHEHUIN ypaHa OT Tuna KpUcTaniamyeckom
CTPYKTYpbI (MPUBECTU NPUMEP).

Kakune meTogbl Npon3BoACTBa MOKCMAA ypaHa CyLLEeCTBYIOT.

Hassatb Hauboriee BakHble TeNNOoMpUaNYECKNe U MeXaHU4Yeckme CBOMCTBA CMELUAHHOro

KepaMmn4yeckoro ypaH-niayToHMeBoro TonnneBa, W Kakum o6pa30M MOXHO onpeaenntb
TennonpoBOAHOCTbL TOMINBA.

UTto HasbiBaeTcsa KoadhdmumeHTom BocnpounssoactBa (KB) m kak ero MOXHO onpegenntb. YTo
HasblBaeTCcsi U30bITOYHbIM kO3dduumneHTom BocnpomssoacTea (MKB) m kak ero MOXHO
onpenenutb. B yem pasnuune mexay KB n VKB.

HasBaTb OCHOBHble paguauuoHHble 3dMEKTbl, KOTOpble OTHOCATCA K  CMEeLlaHHOMY
KepamuyeckoMy TOMNMBY, W NoOKasaTb rpaduyeckn TemnepaTypHy  3aBUCMMOCTb
TennonposogHocT obnyvyeHHoro UO2u (U, Pu)O2Tonnus.

Mepeuncnute npobnembl, KOTOpPbIE BO3HMKAKOT nNpu obpaleHne ¢ MeTanIMYeckum wu
Kepamn4ecKknmM niyToHUEM.

Kakne TtpeboBaHMa Kk ©e3onacHOCTM M oOxpaHe 340pOBbsS NpeabaABnAlTcs npu pabote cC
MEeTanIM4yeCcKMM NMayToOHNEM N NOYEMY.

MepeumcnuTb N NOACHUTL (PU3MYEecKMe CBOMCTBA CMELLAHHOrO ypaH-niyTOHMEBOro HUTPUAHOrO
N HUTPUAHOrO TOMJIMB.

UTo Ha3bIBalOT KEpaMMYEeCKUM COeaNHEHNEM-OKCUA TOPUS.

UTo Ha3bIBalOT KEpaMMUYECKUM COEANHEHNEM-HUTPUA TOPUS.



62. HazoBute OCHOBHble TpeboBaHWs, npeabsBNSAeMble K Marepyanam  TennoHocuTens
OTHOCUTENBHO HENTPOHHO-(PUN3NYECKNX CBONCTB.

63.HaszoBute OCHOBHble TpeboBaHWs, npeabsiBNSeMble K Marepyanam  TennoHocuTens
OTHOCUTENBHO TENTOU3NYECKNX CBONCTB.

64. OCHOBHblE JOCTONHCTBA N HEAOCTAaTKN 0ObIMHOW BOAbl B KAYEeCTBe TENNTOHOCUTENA.
65. Kakum obpasomM B BOAHbIV TENNOHOCUTENb NonagatoT rasbl?

66. OT Kakumx OCHOBHbIX (baKTOpOB 3aBNCUAT B OCHOBHOM KOPPO3NOHHaA arpeCCuMBHOCTb BOOHOIoO
TennoHocuTensa?

67. B peakTopax, kakoro Tuna TensioHocutTenem saensetca obbidHan Boaa?

68. OCHOBHble JOCTOMHCTBA U HEAOCTATKN TAXENOW BoAbl B KAYeCTBE TENSIOHOCUTENS.

69. OCHOBHblE JOCTOMHCTBA U HEAOCTATKM YINEKMUCIIOro ra3a B Ka4ecTBe TEeNIoOHOCUTENS.

70. B peakTopax, kakoro Tuna TennoHOCUTENEM SIBNAETCA YrNeKUCnbli ras?

71. Kakme haktopbl CNOCOBCTBYHOT UHTEHCUGUKALMM TEpMUYECKOro pasnoxeHms CO27?

72. OxapaKkTepn3ymnte KOppO3MOHHbIE CBONCTBA YrNEKUCIIoro rasa.

73. OCHOBHblE JOCTOMHCTBA U HEAOCTATKU renms B Ka4ecTBe TENSNOHOCUTENS.

74.B peakTopax, kakoro Tuna npeanonaraeTcsl UCMNOonb30BaHUE renvs B Ka4ecTse TennoHocuTens?

75. OCHOBHble JOCTOMHCTBA U HEAOCTATKN BO34yXa B KA4e€CTBE TENITIOHOCUTENS.

76. OCHOBHble JOCTOMHCTBA U HEAOCTATKM XUAKUX MEeTansioB B Ka4ecTBe TENnoHOCUTENEN.

77. Dante CpaBHUTENbHYIO XapaKTepUCTUKY Tennounangecknx CBOWCTB OCHOBHBbIX
XNOKOMETanmMyecknx TenfIoHocuTenen (HaTpus, BACMyTa, CBUHLLA).

78. OCHOBHOWM HEAOCTATOK XXMAKOrO HAaTPUsi C TOYMKN 3pEHNSI HaBELEHHON PaaMOaKTUBHOCTH.

79.Yem onacHO CONpUKOCHOBEHME HaTpust C BOAOW. Kak npoTekaeT COOTBETCTBYOLLAA peakumns?

80. Kak BnunsoT npMmMecu Ha KOPPO3MOHHYHK aKTUBHOCTb HaTpus?

81. HazoBuTe OCHOBHYK MPUYMHY, MOYEMY FIUTUN HE WCMNOMNb3yeTCA B KayecTBE TENNOHOCUTENs
AL0EPHbBIX PEaKTOPOB.

82. HasHayeHne KOHCTPYKUMOHHbIX MaTepuanoB. Buabl KOHCTPYKLMOHHbIX MaTepunano. MoxHO nn

NCMONb30BaTb KOHCTPYKUMOHHbIE MaTepuanbl Kak 3amMeqnutens U oTpaxaTenb B ypaH-
rpadnTOBbLIX N BOLO-BOASHLIX SHEPreTUYECKUX peakTopax.

83. HazoBuTe ocHOBHbIE TpeboBaHUS, NpeabsBsaemMble K MaTepuanamMm 3amegnmrens OTHOCUTENbHO
HEeNTPOHHO-PU3NYECKUX CBONCTB.

84. lNepeuncnure OCHOBHbIE METOAbI PEryrnMpoBaHns SAepHbIX PeakTopoB.

KpMTepvm oueHuBaHusA oTBeTa CTyAeHTa:

OueHka «OTMMYHOY» BbLICTABNSAETCA CTYAEHTY, €Cnu LEMOHCTPUPYITCS: Tnybokoe M MpovHoe
YCBOEHWE MPOrPaMMHOr0 Martepuarna MonHble, MocrneaoBaTenbHble, [PAMOTHbIE W JIOFMYECKU
n3naraemble OTBETbI NPV BUOOM3MEHEHUW 3adaHus, CBOOOAHOE BnageHwe marepuarioM, npaBWIbHO
060OCHOBaHHbIE NPUHSITHIE PELLEHUS.

OueHKa «XOpOLLO» BbICTABMSAETCA CTYAEHTY, €Cnv OEMOHCTPUPYIOTCS: 3HaHWe MpPOrpamMmmHOro
matepuarna rpaMoTHOE U3roxeHue, 6e3 CyLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BONPOC, NpaBuribHOE
NPUMEHEHNE TEOPETUYECKUX 3HaHWK; BrageHue HeobXOAMMbIMU HaBblkaMW MPU  BbINOMHEHWUU
NpaKTUYECKUX 3aaau.

OueHka «yOoBNETBOPUTENbHO» BbICTABNAETCS CTYAEHTY, €CN OEeMOHCTPUPYIOTCS: YCBOEHWE
OCHOBHOTO MaTtepuana, npu OTBeTe [OMyCKalTCs HETOYHOCTM, MpU OTBETE AalOTCA HEeAOCTaTOvHO
npaBunbHble (OOPMYNMPOBKM, HapyllaeTcs MNocrieqoBaTeflbHOCTb B U3MOXKEHWM  MPOrpaMMHOro
maTepuana, UMetoTCsl 3aTpyAHEHUS! B BbINOMHEHUN NPaKTUYECKNX 3a4aHNA.

OueHka «HeyOoBMeTBOPUTENbHO» BbICTABNSETCA CTYAEHTY, €Cnu OEeMOHCTPUPYIOTCHA: He3HaHue
NPOrpamMMHOr0  mMaTepuana, npuv OTBETE BO3HUKAOT OLWMOKKW, 3aTPyAHEHUS MpU  BbINOMHEHWM
NpaKkTU4ecknx pabor.

20.2. NMpomexyToyHasn aTrecTauus

MpomexyToyHas artTecTtaums Mo OUCUMMNIIMHE OCYLLIECTBNSIETCA C MOMOLLBI  CrneayrLmx
OLIEHOYHbIX CPEACTB:
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10.
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20.
21.
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23.
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25.

26.
27.
28.
29.
.CMellaHHOe KepaMunyeckoe YypaH-MiyToHMeBoe Tonmnmeo (Knaccudukaums, OOCTOMHCTBA U

30

31.
32.
33.

34.

35.

36.

lNMepeyeHb BONPOCOB K 3a4eTy:
Knaccudukauma matepnanosB 90epHON TEXHUKM.

Kepamnyeckme coeouvHeHUs  NAYTOHMSA  (Knaccudumkaumsi, CBOWCTBA,  XapaKTEPUCTUKW,
AOCTOMHCTBA W HeQoCcTaTKu).

BnusaHve obny4yeHns Ha KOHCTPYKUMOHHbIE MaTepumans.
AHanua obLLNX CBOMCTB MaTepmnasnos Npu Belbope UX Anst SAEpHOro peakTopa.
MnyToHun (NyTW NonyyYeHns NIyTOHUSA, OCHOBHbLIE CBOMCTBA U XapaKTEPUCTUKN).

Bepunnuin 1 ero coeguMHeHNs Kak KOHCTPYKLMOHHBIN MaTepuan (NpoM3BoACTBO, MpenMyLLecTBa u
HEeQoCTaTKN, CBOMCTBA U XapaKTEPUCTUKN).

AHanus crneunduyecknx CBONCTB MaTepuarnos npu Beibope nx Ans S4epHOro peakropa.
MeTannuyeckuin ypaH (saepHble, ouandeckue, Tennouanyeckme, MexaHn4eckne CBONCTBa).
Koppo3ns peakTOpHbIX KOHCTPYKUMOHHbIX Marepuanos.10. Bugbl agedektoB, KpaTkue
XapaKTepUCTUKMW.

BnuaHue obnyveHns Ha ypaHoBOe TOMNINMBO, KOPPO3US ypaHa.

ANIOMYHUIA 1 ero cnnasbl Kak KOHCTPYKLMOHHLIN MaTepuan (Npou3BOACTBO, NpeumyLiecTsa U
HefocTaTKn, CBOMCTBA N XapaKTEPUCTUKN).

PagvaunoHHoe nospexaeHune, B3aumogencTene saepHoro U3ryyeHuns ¢ BeLLeCTBOM.

Topui (NyTV Nnony4yeHus NNyTOHUS, OCHOBHbIE CBOMCTBA U XapaKTEPUCTUKN).

LIVpKoHUI 1 ero cnnaebl Kak KOHCTPYKUMOHHbLIN MaTtepuan (Mpov3BOACTBO, MpenMyLiectTsa u
He[oCTaTKW, CBOMCTBA N XapaKTEPUCTUKN).

BnusaHve obnyvyeHns Ha CBOMCTBa N XapaKTepPUCTUKN MaTepuaros.

CnnaBsbl ypaHa (BUAbl, OCHOBHbIE XapaKTepUCTUKN, JOCTOMHCTBA U HeAOoCTaTKu).

AyCTEHUTHbIE HepXXaBelLMe XPOMOHMKENEBbIE CTanu Kak KOHCTPYKUMOHHbLIM  matepuan
(npenmyLLecTBa 1 HeJoOCTaTKWU, CBOMCTBA M XapaKTEPUCTUKK, BULbI KOPPO3UN).

AnepHbIn TONNUBHBINA LIKKI.

Kepamnyeckmn ypaH (CBOWCTBa W XapakTEPUCTUKK, MPEMMyLLEecTBa WU HeLocTaTKu, CnocoObl
N3roTOBNEHUS, paanaunoHHble adhdeKTbl).

Knaccudpmkaumna tennoHocutenen HAJY, cneumduyveckme TpeboBaHMSA, NpeabsiBrsemMble K
TENNIOHOCUTENAM.

YTunusauuna otpaboTasliero agepHoro Tonnmea (onpegenenune, cneumduka, cnocobbl pelleHms
npobnem OAT).

Kopp03noHHbIe 3¢pdekTbl NITyTOHUEBOro TONnBa.

OpraHnyeckue TennoHocutTenu (B1abl, NpenMyLLLecTsa U HegocTaTkun, Usn4eckme CBOMCTBA).
OkcmaHoe ypaHoBOe TOMNMBO (CMOCOObI M3rOTOBMEHMS, OU3NYECcKne, Tennodusnyeckue u
MeXaHU4eckne CBONCTBA).

Knpokometannuyeckme TennoHocutenn AJY (Buabl XKMT, npeumywiectsa M HeLoOCTaTKW,
dum3nyeckue CBOMCTBA).

Knaccudukaums peaktopos.

MapameTpbl, onpegenstowmne addekTbl pagnaunoHHOro NOBPEXLEHNS.

BogHbIn TennoHocuTens (BUabl, NPeMMyLLecTBa U HegocTaTky, omMsmyeckme CBOUCTRA).
Knaccudurkaumna nedektoB KpUcTanin4yeckoro CTpoOeHms.

He[oCTaTKN, OCHOBHbIE, OCHOBHbIE 3Tarbl NepepaboTkn U N3roTOBMEHNS).

[a3oBble TeNMOHOCUTENU (BUAbI, NPEUMYLLLECTBA U HEAOCTaTKW, (ON3NYECKUE CBOMCTBA).
Bo3amoxHble mogenu MexaH1M3mMoB pagviaLnoHHOIO NOBPEXAEHUS.

Kapbug ypaHa (cnocobbl W3roToBreHusi, dusndeckue, Tennodusnyeckme M MexaHuveckue
CBOWCTBA).

Kepamuka 1 kepMeTbl Kak KOHCTPYKLMOHHbIA MaTepuan (Buabl, NPUMEHEeHne, npemmMyLlecTea u
HegoCTaTK1, CBOMCTBA W XapakTePUCTUKN, BUObI KOPPO3UM).

Mepbl NpeaocTopoXHOCTN, 6e30MacHOCTU M OXpaHbl 340pPOBbS Mpu paboTe € MIyTOHUEBbLIM
TONSIMBOM.

MarHuin n ero cnnaBbl Kak KOHCTPYKLUMOHHbI MaTtepuan (Mpov3BOACTBO, MpeuMyLiecTBa U
HegoCTaTK1, CBOMCTBA N XapaKTEPUCTUKN).



I'Ipome>|<yT0l-|Ha9| arrecrtaumna npoBoaAUTCA B COOTBETCTBUMN C MonoxeHnem o
npomemyTquoM arTectaunm o6yqa+ou4mxc9| no nporpaMmmam BbiCLUEro o6paaoBaH|/|$|.

Kputepumn oueHnBaHUs KOMNETEHLNI Llkana oLeHoK

Oby4yatowmincs 4eMOHCTPUPYET NOMTHOE COOTBETCTBME
3HaHWI, YMEHWUI, HABbIKOB NPMBEAEHHBLIM B Tabnuuax
nokasartensam, cBo6oaHO onepupyeT NpUobpeTeHHbIMU
3HaHUAMW, YMEHUAMMW, MPUMEHSIET UX NPU PELLEHNM
NpaKkTU4ecKmx 3agay

Oby4yatoLmincs 4eMOHCTPUPYET COOTBETCTBUE 3HAHWIN,
YMEHUN, HaBbIKOB NpuBEeAEeHHbIM B Tabnmuax
nokasaTensam, HO JOoNycKaeT He3HauYnTenNbHble oWnbKu,
HETOYHOCTU, UCMbITbIBAET 3aTPYOHEHNS NPU peLLeHnn
NpakTM4eckmx 3agad

Ob6y4yarowmncsa 4eMOHCTPUPYET HEMOMHOEe
COOTBETCTBUNE 3HAHWUIA, YMEHWIA, HABbIKOB NMPUBEAEHHBLIM
B Tabnvuax nokasatensiM, 4onyckaeT 3Ha4YUTENbHbIE
OLUMOBKM MNPV peLleHnn NpakTUYecknx 3agad

Ob6yvatowmncs eMOHCTPMPYET SIBHOE HECOOTBETCTBUE
3HaHWI, YMEHWI, HaBbIKOB NPMBEAEHHbIM B Tabnmuax HesauTeHo
nokasaTtensam

3a4TeHo

Mpumep KOHTpOonbHO-U3MeputTenbHoro matepuana (KUM)
YTBEPXKOAKO

3asegyroLunmn kageapom
SOEPHON OU3NKN
Twutosa J1. B.

HanpaeneHne nogroToBKu:

14.05.02 ATOMHbIE CTaHLMW: NPOEKTUPOBAHME, 3KCNTyaTauns N UHXUHUPWHT.
Oucumnnuna: B51.0.25 Tonnueo 1 Matepuansl SAEPHON TEXHUKMW.

Bug koHTponga: 3ader.

KoHTponbHO-nameputenbHbli matepman Ne1

1. Knaccudukaums TennoHocutenen HAJY, cneundudeckne TpeboBaHusi, npegbsiBNSemMble K
TennoHOoCUTENSAM.

2. OT Kakumx OCHOBHbIX (DaKTOPOB 3aBUCUT B OCHOBHOM KOPPO3MOHHAasi arpecCcuMBHOCTb BOAHOrO
TennoHocutens?

3. HasoBnTe OCHOBHOE NpPeMMyLLLECTBO METaNIMYeCcKoro Tonnmea

MpenogasaTensb

noanncb pacmmd)poska nognucu

21. ®oHA OUEHOUYHbIX CpeacTB

TecThbl



Kakol cpegHuii npober ockonkoB AeneHvne B ABYOKUCU ypaHa, Mr/cm3?
1.12,6

2.10,0

3.58

4.5.2

Kakoii cpegHuin npoGer ocKonkoB AeneHne B ypaHe, Mr/cm??
1.12,6

2. 10,0

3.58

4.5,2

Kakol cpenHuii npober ocKOmnkoB AeneHne B LIMPKOHUK, Mr/CM2?
1.12,6

2.10,0

3.58

4,52

Kakol cpenHuii npober ockonkoB AeneHne B xenese, Mr/cm2?
1.12,6

2.10,0

3.58

4,52

Mepvog nonypacnaga U%s:

1. 8,8*108

2. 8*10°

3. 6,8*108

4, 7*10°

Uemy COOTBETCTBYET MEXAHM3M: MUK AENEHUS — CKaTne BCNeLCTBME TEPMOHANPSKEHNA —
nepexoa aToMOB BCNEACTBME aHU3O0TPONUN NAACTUHHOCTN?
1. Teopua Kotpenna

2. TepmomexaHu4yeckas Teopus

3. AndpysnoHHasa Teopus

4. Teopusa KOppenSATUBHbIX y4apoB

Uemy COOTBETCTBYET MEXaHN3M: MUK AeNeHns — nnacTnyeckasa gedopmanmsa — nepexos
aTOMOB BCMeACTBME aHM30TPONUM KoadhuLMeHTa pacLumMpeHms Kpuctanna?

1. Teopusa Kotpenna

2. TepmomexaHun4veckasi Teopus

3. Onddy3noHHas Teopusi

4. Teopus KOppeNATUBHLIX Y4apoB

Yemy coOTBETCTBYET MEXaHWU3M: yaap — pasnuyHas NioTHOCTb aTOMOB — KOPPENSATUBHbLIN
nepexon?

1. Teopua Kotpenna

2. TepmomMexaHuyeckasi Teopus

3. AndpysmnoHHasa Teopusa

4. Teopusi KOPPENATUBHBLIX YAapoB



9. Yemy CcOOTBETCTBYET MEXaHU3M: MUK AEMNEHNS — aHM30TpoNna KoadhduumeHtTa guddysmm —
nepexoa ¢ obpazoBaHMEM HOBOro Cros aTOMOB?
1. Teopua Kotpenna
2. TepmomexaHun4veckasi Teopus
3. Oudpcpy3mnoHHasn Teopus
4. Teopus KOppPeNATUBHLIX Y4apoB

10.MNog gencTeMeM Yero BO3HUKaET TepMUYEcKas Norn3yvecTtb?
1. MexaHn4eckoe HanpsixeHne B obpasLe
2. noBblLLEHHas Temneparypa
3. Bpems akcnnyarauum
4. BCe nepevynucneHHoe

11. Kakum TpeboBaHUsIM AOMKHbI yAOBNETBOPATL CMaBbl ypaHa, UCNoMnb3yemMble B Ka4ecTBe
anepHoro Tonnmea?
1) obnagatb MUHMManNbHbLIM NapasMTHbIM 3aXBaTOM HEMTPOHOB
2) obecne4vmBaTb NOCTOSTHCTBO (hOPMOPA3MEPOB, NPOYHOCTb U NIIACTUYHOCTb B YCNOBUSAX
obnyyeHus
3) yooBneTBopaTb TpeboBaHMAM COBMECTMMOCTM C MaTepuanom obonovkm TB3IJ
4) cnnae AOMKEH MMETb MO OTHOLLEHUN K TEMFIOHOCUTENIO BbICOKME aHTUKOPPO3NOHHbIE U
AHTMIPO3MOHHbBIE CBONCTBA, NPENATCTBYOLLME BbIMbIBaHWUIO siAepHoro Tonnuea n3 TB3Jla
1.1,3,4

12. BblbepuTe cnnae NiyTOHUS C NOBbLILLIEHHON paauaLMOHHON CTOMKOCTLIO:
1.Pu+3-13% Al
2. U+ Pu+ 14 % Mo
3. Pu+3,59% Ga
4. Pu+3,9-229% Zr

13. [Ina Kakoro Tuna roproyero KoaduumMeHT BOCNPON3BoOACTBa B ObICTPbIX peakTopax (06bem
akTuBHom 30HbI 3000 n) paeeH 1,507
1. Th-Uz3
2. UZSS_u233
3. Th—Pu?*
4. U238_Pu239

14. K kaKoi rpynne oTHOCUTCS YUCTbIn Pu?3°?
1. Pu-A
2. Pu-B
3. Pu-C
4. Pu-D

15. N3-3a vero npu obry4yeHnn B akTMBHOW 30HE peakTopa obpaseL, MeTannmyeckoro ypaHa bbicTpo
TepsieT CBOWN, KOPPO3MOHHbIE MeXaHn4eckme (MPOYHOCTHbIE) CBOMCTBA, N3MEHSIIOTCS ero
opmopasmMepbl U faxe LLeNOCTHOCTb?

1) TBEépOOE pacnyxaHue
2) TepMoLMKNUpoOBaHue



3) rasoBoe pacnyxaHue

4) pagMaumoHHLIN pocT

5) pagmnaumoHHasi NoN3y4ecTb MU CBEPXMON3y4ecTb
1.1,3,5

)

pownN
RPN
N AW
w oA

4,5

Bonpocel

1. Kakue matepuanbl nosy4ymnu pacrnpocTpaHeHue B sAepHbIX peakTopax?
AnNIOMUHUIA, MarHun, 6epunnuin, UUMPKOHUM WU ero cnnasbl, HEpXXaBewLlne ayTeHUTHble CcTanw,

rpagour.

2. Yto BKntoyaeT B cebsi BTOPOM KOHTYp?
MaporeHepaTopbl, NaponpoBOAbl, MNapoBble TypOuHbI, CcenapaTopbl-NaponeperpeBaTenu,
nuTaTenbHble Hacocbl 1 Tpy6onpoBoabl, Aea3paTopbl U pereHepaTMBHbIE NogorpeBaTenu.

3. UYTo n3 cebs npepcraBnsaeT Kopnyc peakropa?

OTO BepTUMKanbHbIA LUMHOPUYECKMI COCYA BbICOKOrO AaBEHUSA C KPbILLKOW, MMEIOLLLEN pa3beM C
ynnoTHeHMeM 1 natpybkn Ana Bxoda u Bbixoda TennoHocuTens. BHyTpy kopnyca 3akpennsieTcs Lwaxra,
ABMSAOLWAACA OMNOPOM ANA aKTMBHOW 30HbI U YacTW BHYTPUKOPMYCHbLIX YCTPOMCTB WM Criyxawasa Aans
opraHu3auun BHYTPEHHUX NOTOKOB TEMNSTIOHOCUTENS.

4. Yrto Ha3sbiBaeTcAa KamnaHuen Tonnumea?
Bpemsi npebbiBaHUs ToMnMBa B aKTUBHOW 30HE peakTopa, paboTalolleM Ha HOMMHanbHOW
MOLLIHOCTMW.

5. Kakoe rmaBHOe Ka4yecTBO 3ameanutens?
CnocobHocTb YMEHbLUaTb 3HEepruto HeVITpOHa 0O TennoBoM 3a MWHUMArbHOE KOSIMYECTBO
HENTPOH-AAEPHbBIX CTONKHOBEHUN 1 NPU MUHUMAaNbHOM MOrfoLweHN HENTPOHOB.



