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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

B1.0.25 TonnuBo u matepuanbl AAePHON TEXHUKN

1. Koag n HammeHoBaHue cneuuarbHOCTMU:

14.05.02 ATOMHbIE CTaHUMN: NPOEKTUPOBAHME, SKCNyaTauns N UHXUHUPUHT
2. Cneuvanusauums:

[MpoekTMpoBaHMe 1 aKkcnyaTauma aTOMHbIX CTaHUUN

3. KBanudumkaumsa BbINyCKHUKA: NHXEHEP — (PU3nK

4. dopma oBy4eHuUA: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaymio QUCLUUNINHDbI:

Kadheapa sgepHoOn PUsnku

6. CocTtaBuTenu nporpamMmmbi:

K.d.-M.H., gou. AneunHukoB Anekcen Hukonaesud, K.d.M.H., gou. Jlonrononos Muxaun

AHaTonbeBuny
7. PekomeHpoBaHa:

Hay4Ho — meToguyeckum coBeToM pmanydeckoro dakynoteta, npotokon Ne4 ot 18.04.2024 r.

8. YuebGHbIn roa: 2027/2028 CemecTp(bl): 7



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:

- N3yvyeHne sAepHO-(PU3NYEeCKMX CBOWCTB TOMMMBA U KOHCTPYKLUMOHHBIX MaTepuaros,
paboTaloLmx B YCIOBUAX pagnaumoHHOro obny4eHumns.

3adayu y4yebHoU OuCUUMNIUHBI:

- (hOpPMUPOBAHME 3HAHWI N YMEHWUI ANsi BbIGOpa ONTUMAnbHOMO COMeTaHUs TOMSUBHbIX,
KOHCTPYKLMNOHHbBIX MaTepuanos 1 TEMOHOCUTENEN SOEPHbBIX 3HEPreTUYECKMUX YCTAaHOBOK.

10. MecTo y4yebHOM gucumnnuHbl B cTpykTtype OOI:

YyebHas aucumnnuHa TonnmeBo M mMaTepuanbl SAEPHON TEXHWKM OTHOCUTCHA K obsa3aTeribHOM
yactn bnoka 1.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs nNo AucuunnuHe/Moaynio (3HaAHUA, YMEHUS,
HaBbIKK), COOTHECEHHbIe C NNnaHMpyeMbiMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW

nporpamMmmbl (KOMHeTeHuMHMM) N UHOANKaTOpaMun UX AOCTUXKEeHUA.

Kog HaseaHwne Koa(bl) MugukaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHUus
KOMneTeHuun
CnocobeH
dopmynnpoBatb
uenu n 3agaym 3HaeT OCHOBHbIE
uccrnegoBaHus, Hay4Hble
BblIGUpaThb HanpasneHns
KpUTEpPUM OLIEHKN, a3BUTUSA HAYKU U
orK-2 | Pvrepumon onk-2.1 | P y
BbISIBMATb TEXHUKM B obnacTu
o 3HaTb: OCHOBHbIE CMOCO6LI NPOM3BOACTBA
NpUopUTETHI A0EPHON PU3UNKN, i .
A0EepHOro TONMNBA; SAEPHbIE TOMMMBHBIE LIMKITbI;
peLleHns 3agad B HEPreTUKN U o
M o CBOWCTBA pasru4yHbIX TONNUB Npu paboTe B
cdepe agepHoOn TEXHOMNOorn i 9
SHEPrETUKA 1 A0epHOM peakTope; m3n4eckne CBONCTBa
TEXHOMOMMI KOHCTPYKLUMOHHBIX MaTepuanoB U X U3MEHEHNE
noA BO34eNCTBMEM pagnaumMOoHHOro obnyyveHuns;
CnocobeH MpumeHsieT A BO3A paanau y
aHanusmpoBaTb U n3nyeckme un o
P P YMeTb: NPOBECTM OLEHKY SOEepHON 1
ucnonb3oBaTtb XUMUYECKME 3aKOHbI N
paguaumoHHon 6e3onacHoCTy Npu
Hay4Ho- Ans onucaHus
MK-2.5 aKkcnnyaTaunn aaepHbIX aHepreTU4Yeckmx
TEXHUYECKYI0 npoueccos
YCTaHOBOK, a Takke npu obpalleHum ¢ agepHbIM
WHdopmaumtio, NCMNonb30BaHNs .
TOMNMVBOM W APYrMMUW OTXO4aMU;
dopmynmpoBatb BOAbI 1 TONMNMBa Ha
Lenn npoekTa, AC .
CTABUTH 1 Bnagetb: MeTogammn 0606LLeHUS, aHann3a,
BOCNPUATUS MHCpOPMALMW, NOCTAHOBKU LIENN 1
MK-2 pelwiatb BbibvpaeT b - topmaL 4
BblibOpa nyTel ee JOCTKEHUS.
WHHOBALMOHHbIE Tpebyembie
3agaum mMaTepuansl Ans
KOMMIIEKCHOro KOHKPETHbIX
WHXXEHepHOoro MK-2.6 | TexHu4eckmx
aHanusa B YCTPOWCTB,
obnactu PYKOBOACTBYSACb
NPOEKTMPOBaHNS CNpaBOYHbIMU
1 aKkcnnyatauum OaHHbIMU
AC

12. O6beM gncuunnuHbl B 3a4eTHbIX eauHulax/yac. — 4/144.

dJopma I'IpOMe)KyTO‘-IHOﬁ aTTecTauumm - 3a4eT

13. TpyaoemkocTb No BMAam y4ebHom paboTbl

TpynoemMkocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
7 ceMecTp
AyanTOpHbIE 3aHATUSA 84 84




nekunm 34 34
B TOM Yucne: npakTu4eckme 16 16
nabopartopHble 34 34
CamocToaTtenbHas pabota 60 60
B TOM Ymncne: KkypcoBas paboTa (NpoekT)
dopmMa NPOMEXYTOYHOM aTTecTaumm 3aver 3avet
WToro: 144 144

13.1. CopepxaHme QUCLUMIUHDI

Peannsauus
pasgena
HaumeHoBaHue pasgena NCLMNIUHBI C
Ne n/n pasf CopepxaHue pasgena guCuunIvHbl Aucl
ANCUUNNNHBI NOMOLLbH0
OHnamnH-Kypca,
QYMK*
1. Nlekumnn
Tunbl peaktopoB genenund. Knaccudgukaums
MaTepmnanoB AA4epPHbIX PeakTopoB AeneHns. Tonnmeo, :
OCHOBHbIE€ KOMMOHEHTbI U P ASpHBIX P POB A hitps://edu.vsu.ru/c
3amennuTenb, TENNIOHOCUTENb, OTpaxaTenb, bnaHkeT, | ourse/view.php?id=
1.1 MaTepuarnbl S4epHbIX 29205
perynupytoLime CTepxXHU, cMcteMa 3aluTbl peakTopa. 2920
peakTopoB AeneHus
TpeboBaHus, NpeabsBsemble K BbIOOpY SOEPHbIX
MaTepuanos.
CBoWicTBa peaKkTOpHbIX TpeboBaHus, NpeobaBNseMble K CBOMCTBAM SAEPHbIX | https://edu.vsu.ru/c
12 mMaTtepuanos u matepuanoB. fAaepHble 1 duU3NYeckMe CBOWCTBA | ourse/view.php?id=
' npeabsaBnseMble K HUM matepuanos. Crneunduyeckme cBOMCTBaA MaTepuanos 29205
TpeboBaHus npuv nx Bblbope Ansg sAepHbIX peakToOpoB.
Knaccudukaums Aecdpexros KpucTannn4eckoro
CcTpoeHusi. Baanmopenctsne S4epHOro M3nyyYeHus C
BELLECTBOM. PaguwauunoHHoe noBpexaeHue :
dyHaameHTanbHble - Anau peXa hitps://edu.vsu.ru/c
HenTpoHamn. Mogenu paguauuoHHOro NOBpPEeXAeHUs. | ourse/view.php?id=
1.3 pagnaunoHHbIe ABMNeHUs B 29205
MATEDUANAX lMoporoBasi aHeprna cmelleHus aTtoma. BnusaHne 2920
P o6nyyeHmMss Ha wu3MeHeHue cBoOWCTB. [lapameTpbl,
onpegenswoLine acppekTbl paguaunoHHoro
noBpexaeHus.
MornoweHune HENTPOHOB TONMMBHbLIMYA "
KOHCTPYKUMOHHbLIMU MaTepuanamu. OcCHOBHbIE
3aKOHOMEPHOCTW MpoLecca HakonneHns HyknuaoB B
obnyyaemblx HeWTpoHamu Matepuanax. [loporoBoe
BnusaHne obny4yeHuns Ha https://edu.vsu.ru/c
. 3HayeHue doroeHca. N3meHeHne A0EpPHbIX . -
peakTopHble MaTepuansbl, ourse/view.php?id=
1.4 XapaKkTepucTuk Martepuanos npu o6nyyeHun. 29205
TOMMMBO W TOMMMBHbIE . 29205
LMKl M3meHeHne  uamdecknx  CBOMCTB  0bnyvaembix
MaTepuarnos. Brnivsanne obnyyeHus Ha
Tennoduanyeckne cesonctea. BnvsaHne obnyyeHns Ha
MexaHu4eckue ceoncTea. PaguaunoHHoe pacnyxaHue
(cBenuHr). BnusiHne o6nyyeHns Ha KOppo3uio.
ApepHbii  TONAMBHBLIA - UMKN.  [lpupoaHble  3anachl
agepHoro TonnumBa. [obGbl4a MCXOOHOrO  ChIpbS. "
MepepaboTka cblpbs. KoHBepcusi. O6oralueHve. oEtrssé Vi‘ﬁ;"vﬁ“'?ri‘é_c
15 MponssoacTeo TONNMBA TexHonorum oboralleHus: rasoanddysmoHHoe 20205
oboralleHue, LeHTpudyrnpoBaHue,
rasogMHamuyeckoe  oboraieHue. WsrotoBnexne
TB3n.
MeTannbl n cnnaebl, bepunnuin n ero coeguHeHus.
MarHuin, ero cnnaebl U coeauHeHUs. ANOMUHWIA, ero
KOHCTPYKLIMOHHbIE cnnasbl U coeauHeHnst. LIMpKoHWii 1 ero cnnassl. gttrsz Vf;‘?,v'vﬁ”';i‘é €
l .Q Q =
1.6 MaTtepuanbl: MeTansbl, HepxaBetlowass ctanb W HUKUNEBbIE  CMaBbl. 29205
Kepamuka, KepMmeThbl Kepamuka u kKepmeTtbl. BrnivsHue o0nyveHus Ha
KOHCTPYKUMOHHbIE MaTepuansl. Koppo3ausa peakTopHbIX
KOHCTPYKUMOHHbIX MaTepuraros.
2. NpakTn4yeckme 3aHATUA
OCHOBHbIE KOMMOHEHTbI U1 AnepHble 1 pusnyeckme CBoMCTBa MaTtepuarnos. https://edu.vsu.ru/c
2.1 MaTepuansl SaepHbIX Cneuundudeckne cBOMCTBa MaTepmnanos Npu ux ourse/view.php?id=
peakTopoB AeneHus BblIOOpE ANsA SAepHbIX PeakTopoB 29205
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dyHOaMeHTanbHble AHanu3 uaMeHeHus SAepHbIX XapaKTepUCTUK gﬁr:e: Vi?,v"’ﬁ”';i‘é_c
2.2 pagvaLMoHHbIE ABNEHUS B maTepuanos npu obnydeHun. NameHeHne puanyeckmnx —;[)—[)—29265 '
Marepuanax CBOMCTB 06y4aembIX MaTepuanos.
https://edu.vsu.ru/c
CpaBHUTENbHBIN aHaNM3 1 NepcneKkTmBbI ourse/view.php?id=
2.3 MponssoacTeo TONMMBA 29205
MCMNOSb30BaHNA KEpaMUYEeCKOro Tonnmea. 29205
KOHCTPYKLMOHHbIE CpaBHUTENbHbIV aHanu3 aKcnyaTauumn rasosbix gttrsse: Vgt"vﬁ“';i‘éf
2.4 MaTepuansl: MeTanmnsl, TennoHocuTenewn, NpobnemMbl 1 NepCcneKkTyBbI 29205
Kepamuka, KepMeTbl NCMNOMb30BaHns
3. llabopaTopHble 3aHATUA
OCHOBHblE KOMMOHEHTbI U hitps://edu.vsu.ru/c
MogenupoBaHve TemnepaTypHbIX PEXMMOB ourse/view.php?id=
3.1 MaTepuarnbl S4epHbIX o 29205
TONIMBHOW KOMMO3ULNN. 29200
peakTopoB AeneHus
dyHpameHTarnbHble https://edu.vsu.rujc
MopenupoBaHue TENOBOro COCTOSAHNA rpachnuToOBOro ourse/view.php?id=
3.2 pagvaLMoHHbIe SBNEHUS B 29205
3amegnutens. 29205
MaTepuanax
https://edu.vsu.ru/c
33 MpOV3BOLCTES TONNMBA WcenepoBaHne adhpekToB KCEHOHOBOrO OTPaBMEHNsa B | ourse/view.php?id=
: P AP tuna PBMK. 29205
KOHCTPYKLMOHHbIE hitps://edu.vsu.ru/c
) KnHeTuka BbiropaHust Tonnmea (Npy pasnmnyHbix ourse/view.php?id=
34 MaTepuvarnbl: MmeTansbl, 29205
oboraleHunsx) 2920>
Kepamuka, KepMeTbl
13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUX
Buabl 3aHATUIN (KONTMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl
CamocTosATenbHas
n/n | (pasgena) AMCLUMNINHbI Jekunn MpakTuyeckue | JlabGopaTtopHble paBorta Bcero
OCHOBHbIE KOMMOHEHTLI U
1 MaTepuarnbl Sa4epHbIX 4 4 8 10 26
peakTopoB AeneHus
CsoWcTBa peakTopHbIX
MaTepuarnos u
2 P 6 10 16
npegbsBnsieMble K HUM
TpeboBaHusi
dyHaaMeHTanbHble
3 paguaunoHHble 9BrneHns 6 4 8 10 28
B MaTepuanax
BnusiHne obnyyeHus Ha
€aKTopHbIE MaTepuarnsi;
4 | PeaKTOP pratsl, 6 10 16
TONNMBO W TONSINBHbIE
UMKIbI
5 lMponsBoacTeo TONMBa 6 4 8 10 28
KOHCTPYKUWOHHbIE
6 MaTtepuvansl: MeTansbl, 6 4 10 10 30
Kepamuka, KepmeThbl
UToro: 34 16 34 60 144

14. MeToanyeckue ykasaHusa Ans o6y4aroLWMXCcA No OCBOEHUIO AUCLUMNIIUHDbI:

CTygeHTamM Ha nekuusx HeobxoaMmo BeCTU NMOAPOOHLIN KOHCMEKT U CTapaTbCs MOHATb
mMatepuan kypca. [ns nonHoro noHMmaHus Martepuarna cnegyeT akTMBHO MCMNOSib3oBaTb
KOHCynbTauuun. [ns camMoCTOATENbHOrO WU3y4YeHUs1 pasfgesioB Kypca, pPeEKOMEeHOOBaHHbIX
npenogaesartenemMm, HeobxoaAMMO MOfb30BaTbCA OCHOBHOM W LOMNOSTHUTENbHOW NUTEepaTypowu,
UHTEepPHET-pecypcamu.

Ha npaktnyeckmx 3aHaTuAX Heobxoaumo ymeTb pellaTb 3ajadvM M aHanvsuMpoBaTb
pelleHne, Ha YCTHbIX onpocax obyvyaembli AOSMKEH YMETb JEMOHCTPUPOBATL MOMyYEeHHbIE Ha
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NeKUMAX N NPaKTUYECKNX 3aHATUAX 3HAHWUA, YMEHUS U HaBblKW, OTBEYaTb Ha MOCTaBIIEHHbIE
BOMNPOCHI, NOAAEPXKUBATb ANCKYCCUIO MO CyLLLECTBY BOMpoca.

MeTtoanyeckoe obecnedeHne ayanTopHon paboThbl: y4ebHOo-meToanyeckme nocobus ans
CTYLEHTOB, YY4EOHUKN N y4eOHble NOCcobUs, ANEKTPOHHbIE U IHTEpPHET-pecypchl.

MeTtognyeckoe obecneyeHne camocToATenbHoM paboTbl:  y4ebHO-meToaMYeckue
nocobvsi Mo OpraHM3auun CamoCTOATENbHOM paboTbl, KOHTPOMbHbIE 3a4aHUA W TecTbl B
OymMa)KHOM W 3MEeKTPOHHOM BapuaHTax, TEeCTUPYKLWME CUCTEMbI, AUCTAHUMOHHbIE (OpMbI
obweHusa ¢ npenogasatenemM. KOHTponb camocTosaATenbHOM paboTbl peannsyeTcsa C NOMOLLbIO
ONpoCOoB, TECTOB, BONPOCOB MO TEMaM 3agaHun u T.4.

15. lNepeyeHb OCHOBHOM U [OOMNONIHUTENLHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0ANMbIX ANSA OCBOEHUA AUCLMUNNUHbI

a) OCHOBHasa nutepartypa:

Ne n/n McTOYHNK
Tonnueo 1 MaTepuanbl SAEPHON TEXHUKK: y4ebHoe nocobue ans By3oB / J1. A. bensieB v ap.;
1. HauuvoHanbHbIN nccnegoBaTenscknii TOMCKMI nonuTexHnyecknin yHusepeuteT (TIY). —Tomck: Uag-
Bo TIY, 2010.

CBoWicTBa KOHCTPYKLMOHHbLIX MaTepuasnioB aTOMHOW MPOMBbILLIIEHHOCTU: CNPaBOYHKK: B 8 T./ noa
pea. B. B. Koanoea, C. B. CtpenkoBa. —M.: AreHTak, 2006-2009T. 6: MaTtepuansl gns PHB n

2. TennoobMeHHbIX annapa-toB AOC. —2009. —244 c.—bubnuorp.: c. 243-244. —ISBN 978-5-903005-
09-3
3 CnpaBo4HMK No siaepHon aHeprotexHonornn./ ®. PaH, A. AoamaHTtmagec, x. KeHToH, Y. bpayH. —M.:

OHeproatommagar, 1989.

6) gononHuTenbHasa nNuTeparypa:
Ne n/n McToYHUK

4 Brnagumupos B.A. dusnka saepHbix peakTopos: NpakTnyeckme 3agadm no nx akcnnyatauuun. N3g. 5-e
) n3g. nepepab. n gon. —M.: KHmxHbin gom «JIMBPO-KOM», 2009. -480 ¢
LLnpokos, Cepren Bacunbesund. Pusnka saepHbix peaktopos: y4ebHoe noco-6ue / C. B. LlUnpokos. —
5. MuHck:Bblwanwas wkona, 2011. —351 c.: un.. —BY3 cTyaeHTam BbiCLUNX y4eOHbIX 3aBeAeHUN. —
Bubnuorp.: ¢c. 345.. —ISBN 978-985-06-2006-4.
N6parnmos M. X. AgepHble aHepreTudeckne ycraHosku / Mbparumos M.X., U6parumos N.M.—M.:
MIOY, 2007.-257 ¢

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (omunanbHble Ppecypebl MHTEPHET)™:
Ne n/n Pecypc

7. www.lib.vsu.ru— 3HB BI'Y.

8. https://fedu.vsu.ru — 3neKkTpoHHbIN yHuBepcuTeT BIY

9. https://e.lanbook.com — 3BC «JlaHb»

10. | https://www.studentlibrary.ru — 35C «KoHcynbTaHT cTygeHTay

11. | https://urait.ru — O6pasosaTtenbHas nnatgopma «FOPANT»

12. | https://rucont.ru - IHbopmMaLMOHHO-TENEKOMMYHUKaLMOHHasA cuctema « KOHTEKCTyM»

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans cCaMoOCTOATeNIbHON paboThl

Ne n/n NcTouHunk
1 MepanukuH I".A. OcHoBbITEOPUU AAEPHbIX peakTopoB. Kypc Ans akcnnyaTta-umoHHoro nepcoHana ASC.
" | —CeBactononb: CUNA3wmI, 2001.—341 ¢

17. OOpasoBaTesfibHble TEXHONIOMMU, MUCNOMb3yeMble Npu peanusauum Yy4eOHOWM
AUCLUMNIIUHBLI, BKMOYas AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0OyyYeHue):

Mpn  npoBegeHWM  3aHATUA MO AUCUMNNMHE  UCMOMb3YKTCA  criegyrolme
obpa3soBaTerbHble TEXHONOMUN:
—  aKTMBHbIE N MHTEPAKTUBHbIE (hOPMbl NPOBEAEHUS 3aHSATUI;
—  KOMMbIOTEPHbIE TEXHOMNOrMU NPU NPOBEAEHNN 3aHATUI:


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

— Npe3eHTauMoHHble MaTepuanbl W TexXHonormm npu OObACHEHUM MaTepuana Ha
NEKLUMOHHbIX N NPaKTUYECKUX 3aHATUSAX;

- cneuvanusMpoBaHHoe o6opyaoBaHNe Npy NpoBeaeHUn nabopaTopHblx paboT;

— pas3bop KOHKPETHbIX CUTyauun npu MNOCTaHOBKE LUenen U 3agad K paspabotke
npuKnagHblX nporpamm, npu Bblibope nporpammMHOro obecneyeHnss no YCTaHOBMEHHbIM
Kputepusam, npu paspaboTke nporpaMmm rno npesycMOTPEHHbIM anroputMam 1 metoaa.

Ana camoctositenbHon paboTbl ucnonb3yetca IOBC YHuBepcutetckas ©ubnuoteka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npuMeHaemoe npwu
peanu3auun aucuunnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHunoHHbIe obpasoBaTtenbHble TexHonoruu (8oT) NPUMEHSAIOTCS C
ncnonb3oBaHMeM obpasoBaTenbHOro noprana «ANeKTPOHHbIM YHUBepcUTeT BIY».

18. MaTepnanbHoO-TeXHU4YecKkoe obecneyeHme AUCLUNIINHDI:

NaGopaTopus (ans nNpoBeOeHus1 3aHSATUA CEeMMHaAPCKOro TuMa, TEeKyWEero KOHTpons W
NPOMEXYTOYHOM aTTecTauun. YCTaHOBKa ANs perncrpauuy anbda-usnyyeHms pasnmyHbiX
WCTOYHMKOB (M3MEPEHUIA CKOpOCTU cyeTa anbda-yacTuy B Bo3gyxe nabopaTopum npw
HOpMarbHbIX YCNOBUSIX).

NabopaTtopusa (ana npoBefeHUs 3aHATUMIA JEKLWMOHHOTO U CEeMMHAPCKOro TWUMOB, TEKyLLero
KOHTPOMS U NPOMEXYTOYHON aTtTecTtaunn. CneumanmampoBaHHas Mebenb, Komnnekt yvyebHoro
obopynoBaHus "PaboTa HacoCOB pasfnyHbIX TUMOB"

TunoBon KOMMNEKT ydebHoro obopyanoBaHms "MexaHuka XXUAKOCTU -rnapasnuyecknin yaap".

KoMmnbloTepHbIA Knacc, ayauTopusi ONns FpynrnoBbiX WM MHAMBUAOYANbHbIX KOHCYMbTaLW,
rnoMeLLeHne ans camMocTosiTeNbHON paboThl

CreumanuanpoBaHHass MebGernb, KOMMbHTEPbl C BO3MOXHOCTbIO MOAKMYEHUS K CETU
«HTepHeT» 1 obecneyeHneM OOCTyna B 3NEKTPOHHYH MHOPMaLMOHHO-06pa3oBaTernbHY
cpeny yHvuBepcuteTa

Microsoft Windows 10, LibreOffice, Adobe Reader

19. OueHou4HblIe cpeacTBa ANs NPoBeAEHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTauum

Mopsiaok OLEeHKM OCBOeHMsI obyvarowmmucst ydebGHoro MmaTepuana onpepensieTcs
coep)xaHMeM crneayLwmx pa3aenos ANCUMIINHDIL:

HavmeHoBaHue WHankaTop(bl)
No KomneteH
a/n pasgena AucumnuHbl Lsa(w) AOCTUXEHNSA OueHouHble cpeacTBa
(mogyns) KOMMeTeHUmmn

OCHOBHbIE KOMMOHEHTbI
1. | n maTepuansbl saepHbIX
peaKTOpOB AeNeHust
CeoicTBa peaKkTopHbIX
MaTepurarnos u
npeabsBsiemMble K HUM
TpeboBaHusi
dyHnameHTansHele OnK-2 orik-2.1 Konnoksnym, cobeceoBaHme rno
3. pagnaunoHHbIe nK-2 MK-2.5 BOMPOCAM K 3a4eTy
ABIIEHME B Marepuanax MK-2.6
BnusHne obny4veHuns Ha
peakTopHble
mMaTepuanbl; TONMBO U
TONMBHbIE LMKIbI

5. | MNpoussogcTeo Tonnmea
KOHCTpYKUMOHHBbIE
MaTepuansl: MeTansbl,




HaunmeHoBaHve UHamnkaTop(bl)
No KomneTeH
/n pasgena QUCUMnimnHbI unsi(n) OOCTMXKEHNS OueHouHble cpeacTBa
(mogyns) KOMMNeTEeHL MM
Kepamuka, KepMeTbl
lMpomexyTouyHast aTTecTauus [MepeyeHb BONPOCOB K 3a4eTy
dopma KOHTpONs — 3a4eT MyHkT 20.2

20. TunoBble oOUEHO4YHbIe cpeaAcTBa M MeToAMYEeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl oLeHUBaHUA

20.1. TeKywyMn KOHTPOIb ycneBaeMocTun

KOHTpOJ'Ib ycnesaemMoCT no gucuunniinHe ocywecTBndeTcda C NoMoLbo crneaywnx OueHOYHbIX

CpencTs:

©o N O~ ®WDN

e S N
w N - O

14.

15.
16.

17

18.
19.
20.
21.
22.
23.

24,
25.

26.

27.

28.
29.

30.

MepeyeHb BONPOCOB ANA KONMMOKBMYyMaA:

Kak peakTtopbl 4enaTcsa no cnekTpy HeMTPOHOB?

MpuBeanTe NpUMepbI KAMSALWUX PeakTopoB.

[na yero HeobGxoanma cuctema neperpyskv Tonnmea?

Kakne matepunanbl MCNONb3YHTCA NPY U3roTOBMEHUN BbICTPbIX peakTopoB?

Kakune anemeHTbl MICNOMb3YOT AN N3rotoeneHnst opraHos CY3 u novemy?

Kaknm o6pasom knaccmuumpyroTcs pagnoakTuBHbIE OTX0AbI?

[na yero Heobxoanma cnuctema KOHTpons n obecnedeHms 6e3onacHoOCTU?

Kakol ras MOXXeT UCMNonNb30BaTbCs B KAYECTBE TEMNSIOHOCUTENS B ra3ooxSiaXKaaeMblX peaktopax?

. Ana yero npeaHasHa4YeHa nepeBuYHas Guonoruyeckas sawmura?

. YTo HasbIBalOT «AOepHbIM TONMMBHBLIM LIMKMIOM» ?

. MpumeHaATCA Nn oTpaXkaTenu HEMTPOHOB B ObICTPbLIX peakTopax?

.MpviBegute npumepbl SOEPHLIX SHEPreTUYECKUX PEeaKTOpPOB, KOTOpble 3KCMMyaTUpyHTCs B

HacTodlne BpemMA

[lo Kakmx TemnepaTtyp MOXHO UCNONb30BaTb ChfaBbl aNtOMUHUSA B Ka4eCTBE KOHCTPYKUMOHHbIX
mMarepuanoB?

HasoBuTe 04HO U3 3HAYMMbIX NPEUMYLLLECTB HATPUS Kak TENNIOHOCUTENS.
UTo npeacrasnseT cobon TennoBbIAENSIOWNA ANeMeHT (TBaN)?

.Kaknm obpasom B peaktope Tnna CANDU pacnonaratotcs kaHanel ans pasmeuwieHns TBC wn

OpraHbl perynmpoBaHmsa?

Kakve nanyyeHuns npucyTcTByIOT B paboTatoLem peaktope?

B kauecTBe yero B peaktope Tvna PEMK ncnonbayetcs rpadout?

lMepeuncnuTe OCHOBHbLIE 3MEMEHTbI PEaKTOPHOM YCTaHOBKMW.

Kakon nepuog no BpeEMEHN 3aHUMAET «AOepHbI TONSIMBHBIA LIMKN»?

UT0 Ha3bliBaeTCs HaBeAEHHON PaaNOaKTUBHOCTBLIO Y K YEMY OHa MOXET NPUBECTMW.

BosmoxxHa nu nepepaboTka TOMMMBA, M MO KakMM MNpuYMHaMm TpebyeTcsa Xummyeckas
nepepaboTka oTpaboTaBLUero Tonnmea.

Ha3eaTb OCHOBHbIE Tpe6GOBaHMS, OTHOCSLLMECS K CBOMCTBAM MaTepuanoB SAepHbIX peakTopoB.

Movyemy maTtepuanbl, ucrnonb3dyemble B SAEPHbIX peakTopax, AOMXHbl ObiTb COBMECTUMbI, U
MMeTb XopoLumne Tennogusmnyeckne CBONCTBA.

Kakne TpebGoBaHMs NpeabsiBNSOTCS K KOHCTPYKLMOHHBIM MaTepuanam npu npoekTUpOBaHUU
3MEMEHTOB Si1EPHbIX PeaKTOPOB.

Kakumun cBoricTBamMu JomkHbl obnagatb martepuvarnbl, UCMONb3yeMble MPU MPOEKTUPOBaHUU
3MNEMEHTOB S1EPHbIX PeaKkTOPOB.

lNosicCHUTb, YTO Ha3bIBaeTCs 06pa6aTbIBaeMOCTbI'O N COBMECTUMOCTbIO.

Kaknmn mexaHuyeckumn CBOMCTBaAMM AOMKHbI ob6nagaTe KOHCTPYKUMOHHbIE Marepuansi.
OOBbACHUTbL 3TU CBOWCTBA.

Bo3moxHo nu npumeHeHne 3BM gnsa Beibopa maTepranoB S4epHbIX PeakToOpoB.



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.

lMepeuncnutb, KakMe  KOHCTPYKUWOHHbIE — MaTepuanbl, TOMAMBO  MPUMEHSIETCA  Npu
NPOEKTUPOBaHMM siAepHbIX peakTopoB pasnuyHoro tuna (PBMK, BBOP, AGR, BH, LWR, PWR,
CANDU, HWR, BWR, NPT, GCR).

Mepeuncnutb AedeKTbl KPUCTaNNYECKOro CTPOEHUS N MOSICHUTL UX.
Kakne adpdheKkTbl BO3HMKAOT NpU B3auMOLENCTBUN Pa3fIUYHbIX YaCcTUL, C BELLLECTBOM.

Kak o6nyquV|e HeVITpOHaMVI BnnAeT Ha BewecTBO U 4YTO Ha3biBaeTcda cCpegHuM YUCriomMm
CMELLEHHbIX aTOMOB.

Kak obny4yeHue BNusieT Ha BELLECTBO.

UTO HasbiBaeTCsl MOPOroBON aHEpPrmen CMeLLLEHHbIX aTOMOB.

Kakve Tunbl pagmMaunoHHbIX AedeKTOB BO3HMKAOT Npu 065ny4YeHnmn BbICTPbIMY HEMTPOHAMW.
OB6bACHNTE MOAENb aTOMHbIX CMELLEHMI U MoeSb MUKa CMELLEHU.

O6bACHNTE MOAENb 3aMeLLaloLwmnX coyaapeHin 1 Mogerb TenoBOro nuka.
KnaccuduumposaTb 1 onucatb AedekTbl B Kpuctannax.

3 noToKOB, KakMx YacTuL, COCTOUT SiAepHOe M3ry4YyeHne peakTopa, 1 kakue acpdekTbl Npyu 3TOM
BO3HMKaIOT.

Kakoe ypaHoBoe Tonnueo npeacTtaensieT cobov BOCNPOU3BOAsALLME MaTepuarnbl A NOMyYeHus
239Pum 233U7?

HasoBuTe TpM OCHOBHbLIX Knacca YpaHOBbLIX CMMaBOB, KOTOPbIE MOrYT COXPaHATb 3alUTHYHO
OKCMAHYIO NIIEHKY Npu TemnepaTtypax npumepHo 350°C.

HasoBuTe ocHoBHOE npenmyLiecTso MeTarin4eckoro Tonjinea.

MN3BecTHO, YTO MarHuin UCMonb3ylT Kak MaTepuan Ansi 06oriodek TBIMOB rasooxnaxaaembixX
peakTopoB, nepeuncnunte TpeboBaHus, NpeabsBrsiemMble K TakuM 06004Kkam.

UTo HasbiBaeTca paauauuoHHbiM pocTtoM? [lpu kakmx TemnepaTypax OH NpoucxogauT u
HanuMwnTe, Kak onpegenseTcs KoadMUUMEHT paanaumoHHOro pocTa.

HasoBute pasnuuma Mexagy pagvauMoHHbIM + pPOCTOM U POCTOM  MpU  TEPMUYECKOM
LMPKYNPOBaHUMN.

O6GbsicHUTe Takoe NOHATME KaK pagnaunoHHOE pacnyxaHue.

Kakumun kavectBamym obnagaeT OKCuAHOE TOMMMBO — BbLICOKOW  MAOTHOCTM, WU Kakylo
KpUCTanmnyeckyto CTPYKTypy MMeeT OKCUOHOE TOMNSNBO.

Mepeuncnute HeratMBHble (PaKTOPbl, KOTOPblE COMPOBOXOAKTCA NPU  U3rOTOBIIEHUMU
KepaMnyecKoro ypaHoBoro Tonnvea.

MMosAcHMTL npouecc MOMyyYeHWss HUTPUOHOrO TOMMMBA W Kakoe MpPOLEHTHOe coaepXaHve
Kucnopoga rnpu 9ToMm.

Kak 3aBucuT Temnepartypa nnaBfeHns pasnuyHbliX COeANHEHMI YypaHa OT TUNa KpucTannmyeckomn
CTPYKTYpbI (MpMBECTM NpUMep).

Kakve meToabl Npon3BoACTBa AMOKCMAA ypaHa CyLLecTBYIOT.

HasBatb Haubonee BaxHble Tennouan4eckme u MexaHuyeckne CBOWCTBA CMeLLaHHOro
KepaMuMyecKoro ypaH-niyTOHMEeBOro TOMMAMBA, WM KakMM 00pa3oM MOXHO onpeaenvtb
TEennonpoBogHOCTb TONNBA.

UTto HasbiBaeTcs KoahdumumeHTom BocnpoussoacTtBa (KB) u kak ero MoxHo onpegenutb. YT0
Ha3blBaeTCcAd M30bITOUHbIM KO3(hdmumeHTom Bocnpomssoactea (MKB) u kak ero MOXHO
onpenenntb. B yem pasnnume mexay KB n VKB.

HasBaTb OCHOBHble paauauuoHHble 3MdEKTbl, KOTOpble OTHOCATCH K  CMEeLUaHHOMY
KepamuyeckoMy TOMMAMBY, W rMoka3aTb rpadmyecku  TemnepaTypHyl  3aBUCUMOCTb
TennonposogHocTn obnyyeHHoro UO2u (U, Pu)O2tonnus.

Mepeuncnute npobnembl, KOTOpble BO3HWKAKOT Mpu obpaweHne C MeTannMyeckum U
Kepamuyeckum nayToOHUEM.

Kakne TtpeboBaHma k Ge3o0nacHOCTM WM OXpaHe 300pOBbs NpenbsBnAloTca npu paboTte C
MeTannuyecknm NIyToHNEM U novemy.

MepeyncnuTb U NOACHUTL (PU3NYECKMEe CBONCTBA CMELLUAHHOMO ypaH-niyTOHMEeBOro HUTPUOHOro
N HATPUAHOrO TOMMKB.

UT0 Ha3bIBalOT KEPAMUYECKUM COeQMHEHNEM-OKCUT, TOPUS.

UT0 Ha3bIBalOT KEPAMUYECKUM COEAMHEHNEM-HUTPUT TOPUS.



62.HasoBute oOcHOBHble TpeboBaHus, nNpegbsaABnseMble K MaTepuvanam  TennoHocutens
OTHOCUTENbHO HEUTPOHHO-(PU3NYECKMUX CBOMCTB.

63. HasoBnte OCHOBHble TpebOoBaHus, npeabsaBrseMble K Martepuanam  TenroHOoCUTens
OTHOCUTENbHO TENOMU3NYECKUX CBONCTB.

64. OCHOBHble JOCTOMHCTBA U HEA4OCTaTKN OObLIYHOWM BOAbI B KaYeCTBE TENNOHOCUTENS.
65. Kakum ob6pa3om B BOOHbIV TEMSIOHOCUTENL NonagatoT rasbl?

66. OT KakMX OCHOBHbIX (DAKTOPOB 3aBUCUT B OCHOBHOM KOPPO3WMOHHAsi arpeCCUBHOCTb BOAHOIO
TennoHocuTena?

67. B peakTopax, Kakoro Tuna TennoHocuTenemM aenaeTcs obblivyHaa Boga?

68. OCHOBHbIEe JOCTOMHCTBA M HEQOCTaTKM TSXKENoN BOAbl B Ka4eCTBe TEMNSOHOCUTENS.

69. OCHOBHbIEe JOCTOMHCTBA M HE4OCTaTKM YrNEKMUCOro ra3a B kKa4ecTBe TennoHOoCUTENS.

70. B peaktopax, kakoro Tvna TensioHoCUTENeM sIBAAETCS YrieKUCsbin ras?

71. Kakne daktopbl CNOCOOCTBYIOT MHTEHCMAMKALMKN TEPMUYECKOro pasnoxeHms CO27?

72. OxapakTepusymnTe KOPpPO3NOHHbIE CBOMCTBA YITIEKUCIIOro rasa.

73. OCHOBHbIe JOCTOMHCTBA M HEQOCTaTKM renus B Ka4ecTBe TENMOHOCUTENS.

74. B peakTopax, Kakoro Tvna npeanoraraeTtcs UCnonb3oBaHWe rennst B KayecTse TennoHocutTens?
75. OCHOBHbIe JOCTOMHCTBA M HE4OCTaTKM BO34yXa B Ka4ecTBe TENSIOHOCUTENS.

76. OCHOBHbIEe JOCTOMHCTBA M HE4OCTaTKMN XUAKUX MEeTansioB B KA4eCTBE TENNIOHOCUTENEN.

77. Oante CpaBHUTENBHYIO XapaKkTepUCTUKy TENNom3nN4eCcKnx CBOWCTB OCHOBHBbIX
XugkoMmeTtannuyecknx TennoHocuTenen (HaTpus, BUCMyTa, CBUHLA).

78. OCHOBHOWM He4OCTaTOK XMAKOro HAaTPUs C TOYKN 3pEHUS HaBeOeHHOW pagMoaKTUBHOCTW.
79.Yem onacHO COMpPMKOCHOBEHME HATpuUs ¢ BoAgoW. Kak npoTekaeT COOTBETCTBYHOLASA peakuna?
80. Kak BnuvsoT npMMecu Ha KOPPO3NOHHYI0 aKTUBHOCTb HATpuUA?

81. HasoBUTE OCHOBHYIO MPUYMHY, MOYEMY FNUTUIA He WUCMONb3yeTcsl B KayecTBe TEenroHOCUTENs
A0EepPHbIX PEaKTOPOB.

82. HasHaueHne KOHCTPYKLUMOHHbLIX MaTepuanoB. Buabl KOHCTPYKLMOHHLIX MaTepuanoB. MoxHo nu
MCMONb30BaTb KOHCTPYKLMOHHbIE MaTepuanbl Kak 3ameanuTenb M oTpaxaTenb B ypaH-
rpacpmTOBbIX U BOAO-BOASIHBIX SHEPrETUYECKMX peaKkTopax.

83. HazoBute ocHoBHble TpeboBaHUA, NpeabaBAsSeMble K MaTtepuanam 3aMeanuTenst OTHOCUTENbHO
HENTPOHHO-(PN3NYECKMX CBONCTB.

84. Mepeuncnnte OCHOBHbIE METOAbI PEryrMPOBaHUS SOEPHbLIX PEaKTOPOB.
KpuTepum oueHnBaHus oTBeTa CTyAeHTa:

OueHka «OTNUYHO» BbLICTABMSETCSA CTYAEHTY, €Cnu OEMOHCTPUPYOTCA: Tnybokoe u npoyHoe
YyCBOEHME MNPOrpaMMHOro Martepuana nofHble, nocneaoBaTenbHble, rPaMOTHbIE W JIOMMYECKU
nanaraemble OTBETbI MPU BUOOU3MEHEHWMM 3adaHusi, cBOOOAHOE BNaJeHue maTepuanom, npaBUSbHO
060CHOBaHHbIE NPUHATBLIE PELLUEHUS.

OueHKka «XOpoLLO» BbICTAaBNAETCS CTyAEHTYy, €Cnv LEMOHCTPUPYKTCA: 3HaHME NPOrpaMMHOro
mMaTepuana rpaMoTHOE M3NoXeHne, 6e3 CyLLECTBEHHbIX HETOYHOCTEN B OTBETE HA BOMPOC, NpaBuUibHOE
NPUMEHEHME TEOPETUYECKUX 3HAHWWA; BNageHWe HeoOXOANUMbIMW HaBblKaMW NPW  BbINOSTHEHUN
NpakTU4eCcKnx 3agau.

OueHka «yOooOBNETBOPUTENBHO» BbICTABNAETCA CTYAEHTY, €Cnv AEMOHCTPUPYIOTCH: YCBOEHME
OCHOBHOro MaTtepuvana, npu OTBeTe [OMNyCKalTCA HEeTOYHOCTW, NpU OTBETE AaltTCA HeOoCTaTOYHO
npaBunbHble (OPMYNUPOBKK, HapyllaeTcs MocneaoBaTeNbHOCTb B U3NOXEHUW MPOrpamMmMHOro
MaTepuana, UMetoTCsl 3aTpPyaHEHWUs! B BbINONTHEHWUM NPAKTUYECKMX 3a4aHUN.

OueHka «HeyaoBNETBOPUTENBHOY» BbICTABNAETCA CTYAEHTY, €CNU OEeMOHCTPUPYIOTCS: He3HaHue
nporpaMMHOro marepuana, npu OTBeTe BO3HWUKAKT OWWOKM, 3aTpyAHEHUS NpU  BbINONIHEHWUMU
npakTnyeckux pabor.

20.2. NMpomexyToyHas aTTecTauumsa

MpomexyToyHas aTTecTauuss no AUCUMNIMHE OCYLLEeCTBMSAETCA C MOMOLLbI CneayoLmx
OLIEHOYHbIX CPEACTB:
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30.
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36.

lNMepeyeHb BONPOCOB K 3a4eTy:
Knaccudukauma matepmanos S4epHON TEXHUKN.

Kepammnyeckne coeamHeHust  MnyToHUs  (Knaccudpukaumsi, CBOMCTBA,  XapaKTEPUCTUKM,
[AOCTOMHCTBA U HEOOCTaTKN).

BnusaHne obnyyeHnsa Ha KOHCTPYKUMOHHbIE MaTepuansbl.
AHanm3 obLmnx CBOMCTB MaTepuanos npu Belbope nx 4na saepHoOro peakropa.
MnyToHMM (NyTK NONYYEHUS NIYTOHUS, OCHOBHbIE CBOMCTBA U XapaKTEPUCTUKK).

Bepvnnuin n ero coeanHeHUs! kKak KOHCTPYKLMOHHbIN MaTepuan (Npou3BOACTBO, NPenMyLLECTBA U
HegoCTaTKM, CBOWCTBA U XapaKTEePUCTUKN).

AHanua cneumdmnyeckmx CBONCTB MaTepmarnos nNpu Bolbope nx ons ssAepHoro peakropa.
MeTannuueckuin ypaH (sgepHble, pusndeckme, Tennodumsnyeckme, MexaHn4eckne CBOMCTBa).

Koppo3nsi peakTOpHbIX KOHCTPYKUMOHHbIX MaTepuanoB.10. Buabl agedektoB, KpaTkue
XapaKTEepPUCTUKN.

BrnvsiHve obny4yeHns Ha ypaHOBOe TONMMBO, KOPPO3Usi ypaHa.

. ANIOMWHUIA 1 ero cnnaebl Kak KOHCTPYKUMOHHbLIN MaTepuan (Npou3BOACTBO, MPeVMyLLECTBA M

HeJoCTaTKM, CBOMCTBA U XapaKTEPUCTUKK).
PaguaunoHHoe noBpexaeHne, B3anmMogencrane saepHoro nsnyvyeHuns ¢ BeLecTBOM.
Topun (NyTn NONy4YeHUs NNYTOHWS, OCHOBHbIE CBOMCTBA U XapaKTEPUCTUKN).

LinpkoHnin 1 ero cnnasBbl Kak KOHCTPYKLUMOHHbBIN MaTepuan (Mpou3BOACTBO, MpeuMmyLiecTBa U
HeJoCTaTKK, CBOMCTBA U XapaKTEPUCTUKK).

Brnnsanue 061'Iy‘-IeHI/IFI Ha CBOWCTBA 1 XapakTepnucTtnkn matepumanos.
Cnnasbl ypaHa (BVI,EI,bI, OCHOBHbI€ XapaKTepUCTnkn, JOCTOMHCTBA U HeD,OCTaTKVI).

.AyCTeHI/ITHbIe HepXXaBewwne XpoMOHUKENEBbIE CTaln Kak KOHCprKLl,I/IOHHbIIZ martepuan

(MpenmyLLecTBa 1 HEOOCTATKW, CBOWCTBA N XapaKTEPUCTUKN, BUObl KOPPO3UK).
AnepHbIn TOMANBHBIN LMK,

Kepamuueckun ypaH (CBOMCTBa M XapaKTEPUCTUKW, MpeuMMyLlecTBa M HeaocTaTku, Crnocobbl
N3roTOBINEHNS, pagnaunoHHble 3 deKThl).

Knaccmndukauua TennoHocutenen AJY, cneuudmyveckne TtpeboBaHus, npenobsBngemble K
TENOHOCUTESIAM.

YTunusauus otpaboTaBLiero saepHoro Tonnmea (onpegenenve, cneuunduka, cnocobbl pelueHns
npobnem OAT).

Koppo3noHHble adhdekTbl NAYTOHNEBOrO TOMMAMBA.
OpraHunyeckune TennoHocuTenu (BMabl, NpeuMyLLLecTBa U HegocTaTkn, Pusndeckme CBOMCTBa).

OkcugHoe ypaHoBoe TOnnMBO (cnocobbl U3roTOBNEHWs, usmyeckne, Tennoduandeckue u
MexaHn4eckne CBOMCTBA).

Kngkometannuyeckme TtennoHocutenn AJY (Buabl XKMT, npeumywiectBa M HeOOCTaTKW,
du3nyeckne CBOMCTBA).

Knaccudgukauusa peaktopos.

MapameTpsl, onpeaenstowme acpdekTbl pagmaunoHHOro NOBPEXOEHUS.

BogHbIn TennoHocuTenb (BUAabl, NpenmyLLecTsa u HegocTaTkn, omsmyeckne CBOMCTBA).
Knaccudmkaumsa edekToB KpMCcTaninydeckoro CTpoeHus.

CMellaHHOE KepaMU4yeckoe YypaH-niyToHWeBoe TONnnMBo (Knaccudukaums, OOCTOMHCTBA WU
He[oCTaTKM, OCHOBHbIE, OCHOBHbIE 3Tarbl NepepaboTKu U U3roTOBEHWUS).

"a3oBble TennoHocuTenu (BuApl, NpeMMyLecTsa n HegocTaTkun, usnyeckme CBOMCTBA).
Bo3MoxHble Mogenu MexaHM3moB paanaunoHHOrO NOBPEXAEHUS.

Kapbua ypaHa (cnocobbl M3roToBneHus, uanyeckue, Tennousanyeckme u MexaHudeckue
CBOWNCTBA).

Kepamuka n kepMeTbl Kak KOHCTPYKLMOHHbIA MaTepuan (BuAbl, MPUMEHEHNE, NpeumyLLecTsa u
HeJoCTaTKW, CBOWCTBA MU XapaKTepUCTUKN, BUObl KOPPO3UK).

Mepbl NpeaoCTOpOXHOCTM, Be30nacHOCT M OxXpaHbl 340pPOBbA Mpu paboTe C MIyTOHUEBbLIM
TONMNBOM.

MarHmn n ero cnnasbl Kak KOHCTPYKUWOHHBLIM MaTepuan (Npou3BoACTBO, Mpeumyliectsa W
He[oCTaTK1, CBOMCTBA U XapaKTEPUCTUKMN).



MpomexyToyHass aTtTecTauuss npoBoaMTCs B COOTBeTCTBMM C  [lonoxeHnem o
NPOMEXYTOYHOM aTTecTaumm obyyaloLmxcs no nporpaMmam Bbicllero obpasoBaHusi.

Kputepum oLeHNBaHNA KOMNETEHLWN Lkana oueHok

Obyuvatowuinca 4eMOHCTPUPYET NONIHOE COOTBETCTBUE
3HaHW, YMEHWUI, HaBbIKOB NPYBEAEHHbLIM B Tabnuuax
nokasaTensam, ceBobogHo onepupyeT npuobpeTeHHbIMU
3HAHMSIMWU, YMEHUSMU, MPUMEHSIET UX NPU PELLEHNM
npakTU4ecknx 3agay

Obyuvaloninca 4eMOHCTPUPYET COOTBETCTBME 3HAHUN,
YMEHWI, HaBbIKOB NpMBeAEHHbIM B Tabnumuax
nokasaTensam, HO JoMnycKaeT He3HaYUTENbHbIe OLNGKN,
HETOYHOCTW, UCMbITLIBAET 3aTPYOHEHMS MPU PeLLEHN
npakTU4eckMx 3agad

Obyuvatouincs oeMOHCTPUPYET HEMNOMNHoe
COOTBETCTBME 3HAHWUIA, YMEHWI, HAaBbIKOB NPUBEAEHHbBIM
B Tabnumuax nokasaTensm, AONycKkaeT 3HauYMTEmNbHbIe
OLUMBKM NpW peLeHUn NPaKTUYECKMX 3aday
OOyuvatowuninca 4eMOHCTPUPYET SBHOE HECOOTBETCTBUE
3HaHWIN, yMEHWI, HAaBbIKOB NpMBeAeHHbIM B Tabnunuax HesauTteHo
nokasarensm

3ayTeHo

Mpumep KOHTPONbLHO-U3MepuTeribHoro matepuana (KUM)
YTBEPXOAKO

3aBenytowmi kadenpon
saepHon hunsnkm
Tutosa J1. B.

HanpasneHne noaroToBku:

14.05.02 ATOMHbIE CTaHLUMW: NPOEKTUPOBAHNE, SKCNAyaTaUMsa U UHXUHUPWHL.
Ovcuunnuna: 51.0.25 Tonnneo n martepuanbl SAepPHON TEXHUKM.

Bua koHTpons: 3ayer.

KoHTponbHO-n3ameputensHbii matepuan Ne1

1. Knaccudumkaumsa TennoHocutenen AJY, cneumdundeckne TpeboBaHMs, npeobsBAseMble K
TennoHocuUTensam.

2. OT Kakux OCHOBHbIX (PaKTOpPOB 3aBMCUT B OCHOBHOM KOpPPO3MOHHasi arpecCcuBHOCTb BOAHOIO
TennoHocutensa?

3. HasoBute 0CHOBHOE NpenMMyLLecTBO MeTannmyeckoro Tonnuea

MpenogasaTenb

noanuncb pacmmq)poaka nognucu

21. ®oHA OLEHOYHbIX cpeacTB

TecTbl



Kakoli cpeaHuii npoGer oCKONKoB AeNeHne B ABYOKUCH ypaHa, Mr/cm?2?
1.12,6

2.10,0

3.5,8

4.5,2

Kakoi cpeaHuii npoGer oCcKoMKoB AeneHne B ypaHe, Mr/cm??
1.12,6

2.10,0

3.5,8

4.5,2

Kakoli cpeiHuii npoGer 0CKONKOB AeNneHne B LMPKOHUM, MI/CM2?
1.12,6

2.10,0

3.5,8

4,52

Kakoli cpeHuii npober oCKONKoB AeneHne B xernese, Mr/cm??
1.12,6

2.10,0

3.58

4.5,2

Mepvion nonypacnaga UZS;

1. 8,8*108

2. 8*10

3. 6,8*108

4. 7*10°

UeMy COOTBETCTBYET MEXaHMU3M: MUK AENEHUa — CKaTue BCreacTBue TePMOHaNPsXKeEHNN —
nepexod aToOMOB BCNeACTBME aHU3OTPONUU NIacTU4HOCTN?
1. Teopusa Kotpenna

2. TepmomexaHu4yeckasa Teopus

3. Anddy3noHHas Teopus

4. Teopus KoppensaTUBHbIX yOapoB

Uemy cooTBeTCTBYET MEXaHU3M: MUK AeneHns — nnactnyeckas gedopmaums — nepexon
aTOMOB BCMeACTBUE aHN30TPONUM KoaduumneHTa paclumpeHns kpuctanna?

1. Teopusa Kotpenna

2. TepmomexaHuyeckasi Teopus

3. AndhdysnoHHas Teopms

4. Teopusa KOppenaTUBHLIX YAapoB

Uemy cooTBeTCTBYeT MEXaHU3M: yaap — pasnuyHas nnoTHOCTb aTOMOB — KOPPENATUBHbIV
nepexoa?

1. Teopusa KoTtpenna

2. TepMoMexaHU4eckasa Teopus

3. AndpdpysnoHHasa Teopus

4. Teopusi KOppensaTUBHbIX yaapoB



9. Yemy cooTBeTCTBYET MEXAHU3M: MUK AeSfIeHNa — aHU30Tponua KoadhdumumeHTa anpdysmm —
nepexog ¢ obpasoBaHMEM HOBOrO Criosi aTOMOB?
1. Teopusa Kotpenna
2. TepMmomexaHmyeckas Teopud
3. Oudcy3moHHasa Teopus
4. Teopusi KOPPENATUBHLIX YOapOB

10.MNop gencTenem 4ero BO3HUKAET TepMUYECKasn NON3y4vecTb?
1. MexaHnyeckoe HanpshkeHne B obpasue
2. NOBbILWEHHasn TeMneparypa
3. Bpemsi aKkcnnyataumm
4. Bce nepevncneHHoe

11. Kakum TpeboBaHMAM OOMKHbI YOOBIETBOPATL CrfaBbl ypaHa, NCNOoSb3yeMble B Ka4eCcTBe
siaepHoro tonnmnea?
1) obnagaTe MMHMMarbHBIM NapasnTHbLIM 3aXBaTOM HEWTPOHOB
2) obecneunBaTb NOCTOSAHCTBO (POPMOPA3MEPOB, MPOYHOCTb M NNACTUYHOCTb B YCNOBMUAX
o6nyyeHns
3) yooBneTBopATb TpeboBaHNsIM COBMECTUMOCTM C MaTepuanom obonoykn TBIJI
4) cnnaB OOMKEH UMETbL MO OTHOLLEHMM K TENJTOHOCUTESIO BbICOKME aHTUKOPPO3UOHHBIE 1
aHTMOPO3NOHHbIE CBOMCTBA, NMPENATCTBYOWME BbIMbIBAHNIO S4€epHOro Tonnmnea ns TB3AJa
1.1,3,4

, 3,4
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12. BbiGepute cnnae niyTOHUS C NOBbLILLEHHOW paguMaulnoHHOM CTOMKOCTbIO:
1.Pu+3-13% Al
2.U+Pu+ 14 % Mo
3. Pu+ 3,59 % Ga
4, Pu+3,9-229% Zr

13. [Ins kakoro Tmna roptoyero KoadduuneHT BOCNPON3BOACTBa B ObICTPbIX peakTopax (06bem
akTmBHOM 30HbI 3000 ) paseH 1,507
1. Th-Uzs3
2. U238_u233
3. Th—Pu?*
4. U238_Pu239

14. K kaKko rpyrnne oTHOCUTCS YnCTbIN Pu?39?
1. Pu-A
2. Pu-B
3. Pu-C
4. Pu-D

15. U3-3a 4ero npm obnyyeHnn B akTUBHOW 30HE peakTopa obpasew, MeTanIn4yeckoro ypaHa boictpo
TepsieT CBOM, KOPPO3NOHHbIE MeXxaHu4eckme (MPOYHOCTHbIE) CBOMCTBA, MBMEHSAIOTCA €ro
cdhopmopasmepbl 1 faxe LenoCTHOCTb?

1) TBEpOOE pacnyxaHue
2) TepMoLMKNIMpoBaHme



3) rasoBoe pacnyxaHue

4) paguaunoHHbIA pocT

5) pagmaumoHHas Non3yyecTb UM CBEPXNON3y4ecTb
, 3,5

, 5
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4,5

Bonpochl

1. Kakue matepuanbl nony4yunu pacrnpoctpaHeHue B AAepHbIX peakTopax?
ANIOMUHWA, MarHui, Gepunnuin, UMPKOHUA M ero ChnaBbl, HEPXaBEKLWME ayTEeHUTHble CTanw,

rpadowur.

2. Yto BKno4yaeT B ce6s1 BTOPOMN KOHTYp?
MaporeHepaTtopbl, NaponpoBoAbl, NapoBble TypOWHbLI, cenapaTopbl-NaponeperpesaTen,
nuTaTenbHble HAacoChl U TpyboNpPoBOAbI, AeaspaTopbl U pereHepaTUBHbIE MOAOrPEBATENMN.

3. Yto u3 ceba npeacraBnsaeT Kopnyc peakropa?

OTO BEpPTMKANbHbIA LUITMHOPUYECKMI COCYA, BbICOKOrO AaBMEeHMs C KPbILIKOW, MMEIOLLEN pasbem C
yNrnoTHEHNEM M NaTpyoKn Ans Bxoda v Bbixoga TennoHocuTensa. BHyTpu kopnyca 3akpennseTtcs waxTa,
ABNAOLLAACA OMNOPOM AN aKTMBHOW 30Hbl M YacTU BHYTPUKOPMYCHbLIX YCTPOWCTB M cryxalias nns
OpraHu3aummn BHYTPEHHUX NOTOKOB TEMNSIOHOCUTENS.

4. Y10 HasbiBaeTcAa KamnaHuen Tonnusa?
Bpemsi npebbiBaHnA TOMNMBa B aKTMBHOW 30HE peakTtopa, paboTalouwem Ha HOMWHanbHOW
MOLLHOCTMW.

5. Kakoe rmaBHOe kayecTBO 3ameanutensa?
CnocoBHOCTb yMeHblUaTb 3SHEPrul0 HEWTpoHa [0 TEMMOBOW 3a MUWHUMAaNbHOE KONMYECTBO
HENTPOH-SAEPHbIX CTONKHOBEHMI 1 NPU MUHUMANbHOM MOTTIOLLEHUN HEATPOHOB.



