MUHHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOU ®EJIEPALINA

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE VUPEXXJIEHUE BBICIIEI'O Ob-
PA3OBAHUA

«HanuoHanbHbIN UCCIeA0BaTENbCKUM AiepHbld YyHUBEpcUTET «MU D)
CapoBckuii pU3NKO-TEXHUYECKUI HHCTHTYT -
bunnan dpeaepanbHOro rocy1apcTBEHHOIO0 aBTOHOMHOT'O 00pa30BaTeIbHOIO YUPEKICHHS BhICIIET0 00-
pazoBanus «HarmoHanbHbINA HCCIIENOBATENBCKUH AiepHbId yHUBEpcUTET «MU DI
(Cap®THU HUSLY MUDU)

OU3BUKO-TEXHUUYECKUUN PAKYJBTET
Kadeapa «TexH0JI0rMH CIEUMATBLHOT0 MAIIHHOCTPOCHUSD)

YTBEPXK/IAIO
JNexan ®T®, unen kopp. PAH, n.¢-M.H.
A.K. YepnpbliieB

« 30 » wurons 2023r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

MaTtepHuaJjbl AaTOMHON DHEPreTHKH

HAaNMCHOBAHHEC TUCIUIIIAHBI

15.04.05 KoHCTpYKTOPCKO-TEXHOJIOTHUECKOE 00ec-

HanpaBneHHe HoATOTOBKHU (CHeL[I/IaJ'ILHOCTB) NEYCHUEC MAITUHOCTPOUTCIIBHOTO ITPOU3BOACTBA

KoHcTpynpoBaHHe U TEXHOJIOTHS ONBITHOTO IIPEJI-

HaumeHnoBanue o0pa3oBaTesIbHON NpOrpaMMbl  TPUATHS

KBanuduxanus (creneHb) BbITyCKHUKA MarucTp
dopma 00yueHus OYHas
[Iporpamma ogo6peHa Ha 3aceaHuu Kadeapbl 3ag. kadenpoit TCM
npoTokoa Ne 9 ot 28.06.2023r. n.7.H. B.H. Xannees

«30 » wmroHs 2023 .

Capos
2023



[Iporpamma nepeyrBepxaeHa Ha 202 / 202 y4eOHBIN ro/1 C U3MEHEHUSIMH B COOTBETCTBHH C CEMECT-
POBBIMH yueOHBIMHU TuTaHaMK akagemuueckux rpynn @TO, TCM na 202 /202 yueOHbIH rog
3aenyronuit kadenpoit TCM B.H. Xanneen

[Iporpamma nepeyrBepxacHa Ha 202 / 202 ydeOHBIN ol ¢ U3MEHEHUSIMH B COOTBETCTBHH C CEMECT-
POBBIMH yueOHBIMHU TuTaHaMH akagemMuueckux rpynn O@TO, TCM na 202 /202 yyeOHbIi rog
3aenyronuit kadenpoit TCM B.H. Xanneen

[Iporpamma nepeyrBepxacHa Ha 202 / 202 y4eOHBIN ol ¢ U3MEHEHUSIMH B COOTBETCTBHH C CEMECT-
POBBIMH yueOHBIMHU TuTaHaMH akagemMuueckux rpynn @TO, TCM na 202 /202 yyeOHbIi rog
3aenyronuit kadenpoit TCM B.H. Xanneen

[Iporpamma nepeyrBepxaeHa Ha 202 / 202 y4eOHBIN o/ ¢ U3MEHEHUSIMH B COOTBETCTBHH C CEMECT-
POBBIMH yueOHBIMHU TuTaHaMK akagemMudeckux rpynn O@TO, TCM na 202 /202 yyeOHBIH roj
3aBenytoumii kadeapoit TCM B.H. Xannees
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AHHOTANUA
B pamkax naHHO# yuyeOHON NUCHUIUIMHBI IPELYCMOTPEHO U3YyUEHHE METAIIJIOB U CIUIABOB, IPUMe-
HSIEMBIX B SIZIEPHOM OpPY>KMHU U aTOMHOM 3HepreTuke. PaccmMaTprBaroTCsl CTpOEHHE, CBOMCTBA U IIpUMeE-
HEHHE KaK YHEPrOBBIACIAIONINX, TAK U COITYTCTBYIOLIUX MATEPUAJIOB.

1. IEJIM U 3AJAYA OCBOEHMS YYEFHOM JJUCHUTLJIMHBI

Lenvio npenooasanus oucyuniunvl «MaTepraibl aTOMHON SHEPrETUKMY SBIIAETCS POPMUPOBAHHUE
y CTYICHTOB 3HAHHUU B 00JACTH CTPOCHHS M CBOMCTB METAJIOB M CILIABOB, HCIIOJIb3YEMbIX B SIICPHOM
OPY)XHHU ¥ B aTOMHOM SHEPreTUKE M HEOOXOMUMBIX JIJIsl TPAKTHYECKOT0 UCIOJb30BaHUs B AabHEHIICH
npodecCHOHATLHOM IS TEIILHOCTH.

3alla'-laMI/I OCBOCHHMA NUCHUILIMHBI ABJIAIOTCA: IMO3HATH OCHOBHBLIC MAaTCpHAJIbI, IIPUMCHACMELIC B
SIIEPHOM OPYXKHH U aTOMHOU 3HEpreTuke (TUIyTOHUH, ypaH), UX OTIMYUTEIbHBIE OCOOCHHOCTH, TIPHH-
IIUIIbI pa6OTI)I C OTUMH MaTcpHaIaMu. BrigcanTh HazHauenue COIMYTCTBYIOIIUX MAaTCpUaiOB (FaJ’IJ’II/Iﬂ,
OepusLTHsI, IMPKOHUS, O0pa), a TAK)KE OCHOBHBIX KOHCTPYKIIMOHHBIX MAaTEPUAJIOB.

2. MECTO YUYEBHOM JJUCUUILJIMHBI B CTPYKTYPE OOII BO

Jucnumimza «MaTtepuaibl aTOMHOM SHEPreTUKW» OTHOCUTCS K 4acTH, (OpMUPYEMOI y4yacTHH-
KamM# 00pa30BaTeIbHbIX OTHOIICHU pabouero y4eOHOro riaHa.

JanHas QucHUIUIMHA HEOOXOoauMa JUIsl TIOJATOTOBKH HWHKEHEPOB-TEXHOJIOTOB M HHKEHEPOB-
KOHCTPYKTOPOB B 00JaCTH TEXHOJOTHHU CIEUUATHLHOTO MAIIUHOCTPOCHHUS SIACPHO-OPYKEHMHOTO KOM-
miekca (SIOK). MatepuamoBe4ecKUM BOIPOCaM KaK OOBIYHBIX MHEPTHBIX METAJJIOB M METaJLInye-
CKUX CIIJIaBOB, TaK M, OCOOCHHO, nemsmuxcs marepuanoB Bo BHUND® ynensercs oueHs Ooubioe
BHUMAaHHUE, MTOCKOJIBKY ITPOLECC KOHCTPYUPOBAHUS AJIEMEHTOB SIAEPHOIO 3apsiia Wi SIAEPHOrO peak-
TOp Ha4yMHAETCs C BbIOOpa MaTepuasna, 0OeCIeYMBAIONIETO 3aJaHHbIe IKCIUTyaTallHOHHBIE CBOMCTBA.
[Tocnenyromuii TEXHOJIOrHYECKUM TTPOLIECC U3TOTOBIICHUS TUX JETaJed B 3HAYUTEIBHOW MEpe ompe-
JIEISIeTCSl CBOMCTBAaMHU MaTepuaa.

JI1s1 yeenHoro OCBOCHHS TUCHUILTUHBI «Martepuranbl aTOMHON YHEPTEeTUKM HEOOXOIUMBI KOM-
neTeHnuu, GopMHUpPyEMbI€ B pE3yIbTaTe U3yUEHUS TaKUX TUCHUIUINH, KaK «XuMusy, «dusnkay, «Ma-
TEPUAIOBEICHUE.

JlaHHast MTUCHUIUIMHA sBIIsieTCS 6a30BOM AJI M3YUYEHHS MOCIEIYIOMNUX AUCIUIUIMH CIIeIUANTbHO-
CTH — «TexXHONOruu CcrneuHalIbHBIX MaTepuanoBy, «OCHOBBI KOHCTPYUPOBAHUS SIAECPHBIX 3apSI0BY»,
«OCHOBBI KOHCTPYHPOBAHUS HE SIIEPHBIX OoernpumnacoB». Ee u3ydeHrne HEOOXOAUMO CTYIEHTY, 00Y-
YaKOIIEMyCsl 110 MaruCTEPCKOW IMPOTrpaMME M TOTOBAILIEMYCS K MPOU3BOACTBEHHOU IEATEIIBHOCTH B
POAL-BHUNUD®. 3nanue matepuanoB, 00JaqalomndX CIENUaTbHBIMU CBOMCTBAMH, C BO3ZMOXKHOCTSI-
MH IPUMEHEHUS UX U1l KOHKPETHBIX U3EIUN SIBISETCS BAKHEHIIIUM 3TAllOM CTAHOBJIEHUS CHIEHAIIU-
cra.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IVTAHUPYEMBIE PE3YJIBTATBI OBY-

YEHUA

O)I(I/I,Z[aeTCH, 4YTO B pE€3YyJabTaTC OCBOCHUA NUCHUILTIMHBI CTYJCHT ano6peTeT CICAYIOIIUE KOM-

IIETCHI WU

Oomenpodgeccuonanbubie komnerenuun (OIIK)

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

Kox n nanmenoBanue WHAWKAaTOpa JOCTHKCHUSA KOMIICTCHIINN

Oo0s3aTeJbHbIE MPO(ecCHOHANbHbIE KOMIETEHIIMH BLINMYCKHUKOB M HHIAMKATOPHI HX J10-

CTHKEHUA
3angaua I1J1 O0BeKT nin Kon u nanmenoBanue Kox m nanmenoBanue
odJacTh npogeccHOHATLHOM HHANKATOPA 10CTHKEHUS
3HAHUSA KOMIIeTEeHIIH U npogdeccuoHaILHOM
KOMITETCHIIUH
Tun 3apaumn npogeccCHOHAIBHOM AeATeIbHOCTH: CIIeHATbHBIH
[IpoBenenue paboT | OMBITHOE [TK-15 CnocobGen koH- | 3-1IK-15 3HaTh: ocobeHHOCTH
10 KOHCTPYKTOPCKO- | POU3BOJICTBO CTPYUpOBaTh, pa3padba- | TEXHOJOTMHU U3rOTOBIICHUS U3Jle-
TEXHOJIOTHYECKOMY | SIAEPHOTO THIBAaTh TEXHOJIOTHUIO JUH CHEeUUaIbHOTO Ha3HAYEHUS
00€eCIIeYeHNIO Ma- OpYKENHOTO nsrorosnenus nznenuii | SIOK ¢ ucnonp3oBanuem ¢ dek-
IIMHOCTPOUTENBHBIX | KOMIUIEKCA CIIELUATILHOT'O Ha3Ha- TUBHBIX MaTepuajoB, 000pyaoBa-
MPOU3BOJACTB B CO- yeHus SIOK c ucronb- | HUS U OCHACTKH.
OTBETCTBUHU C Tpe- 30BaHuEeM 3PPEKTUB- V-IIK-15 YmeTs: KoHCTpYyHpO-
OOBaHUSMHU U OCO- HBIX MaTepuaios, 000- | BaThb U pa3padaThIBATh TEXHOJO-
OCHHOCTSIMH H3TO- PYIOBaHMS U OCHACTKH, | TMIO0 U3TOTOBJICHUS U3JENHI CIie-
TOBJICHUS U3/EIINN KOHTPOJIMPOBATh Kaue- | LuaiabHOro HazHaueHus SJOK.
CIIELIMAJIBHOTO CTBO nponykuuy, mina- | B-IIK-15 Brnagets: npuemamun
HAa3HAYCHHS Ha HUPOBATh PKCIIEPUMEH- | TUTAHUPOBAHUSI M SKCIIEPUMEH-
npeanpustusax 'K TaJbHOE UCIO0JIb30Ba- TaJIbHOTO UCIOJIb30BAHUS CPEJICTB
"Pocarom" HUE CPEJICTB M METOJIOB | M METOJIOB UCIIBITAHUIN U3ETHIl
WCIIBITaHUM 3TUX U3/le- | cnenuanbHoro HazHaueHus SOK.
JIM, a TAKXKE y4aCTBO-
BaTh B POBEJICHUU UC-
MBITAaHUH
Ocnoganue:
[TpodeccnonanbHbIi
cranaapt «40.008.
Cnenuanucr no opra-
HU3alUM U yIIpaBJe-
HUIO HAY4YHO- UCCIIENI0-
BaTEIbCKUMU U OTIBIT-
HO-KOHCTPYKTOPCKUMH
paboTammy
IIpodeccroHaIbHbIE KOMIIETEHIIUH BBIIIYCKHUKOB (HAanmpaBJIEHHO-

cTu/upoduias/cunennaan3anun) 1 HHINKATOPLI MX T0CTHKeHU

3anaua I1J1

O0BeKkT niu
00J1acTh
3HAHMSA

Koax u HaumeHoBanue
npogeccuoHAIbHOU
KOMIIETEeHIIUH

Koa n HaumMeHOBaHHe
HHANKATOPA J0CTHKECHUS
npogdeccuoHaILHOM
KOMIICTCHITUH

Tun 3agaun npodeccCHOHAILHOM AeSITeJIbHOCTH: MPOEKTHO-KOHCTPYKTOPCKUI




Brinosninenue mpo-
€KTHO- KOHCTPYK-
TOPCKHX Pa3pabOTOK
C yueToM TpeboBa-
HHUM TEHCTBYIOIINX
HOPM U IIpaBUJI O€3-
OIaCHOCTH Ha Ipe-
MPUSATUAX STEPHOTO
OPYXEHUHOTO KOM-
IJIeKca ¢ pa3padbor-
KOH IPOEKTHO- KOH-
CTPYKTOPCKOH J0-
KyMEHTAIIH Ha W3-
TOTOBJICHUE CIICIU-
aJIbHBIX U3JEINN

OIIBITHOE
IIPOU3BOJICTBO
AJIEPHOTO
OpYKEMHOrO
KOMILJIEKCa

I1K-5.2 cmocoben obecrtie-
YuBaTh 0€30I1acCHOE TIPOBE-
JIEHUE HAYyYHO- UCCIIe/I0BA-
TEJILCKUX U OIBITHO-
KOHCTPYKTOPCKUX paboT
OcHosanue:
[IpodeccrnonanbHbIit cTaH-
napt «24.078. Cneunaiuct-
HCCIICI0BATCIb B

00J1aCTH AEPHO- PHEPTETHU-
YECKHUX TEXHOJIOTHI)

3-I1K-5.2 3HaTh 3aKOHOIATEIb-
ctBO Poccuiickoit @exneparuu
10 TIPOBEJICHUIO HAYYHBIX HC-
CJICIOBAaHUI U KOHCTPYKTOP-
CKUX pa3pabOTOK, HOPMBI U
npaBuJa siICPHOM, palualioH-
HOM 0€301acHOCTH U JIEKTPO-
0e30macHOCTH

V-IIK-5.2 YMmerb anasiu3upo-
BaTh HAYYHO-TEXHUYECKYIO
UH(POPMAIIHIO IO TEME HCCIIe-
OBaHUH

B-IIK-5.2 BnageTts HaBBIKaMHU
KOHTPOJIS COOTFOACHUS TpeOo-
BaHWUW OXpPaHbI TPYZa, 10Kap-
HOM, sI/IEpHOM U pagualluOHHON
0e301acHOCTH

Tun 3axaun npogeccHOHATbHOU TeSITeJILHOCTH: CIeIHATbHbIH

[IpoBenenue padbot
10 KOHCTPYKTOPCKO-
TEXHOJIOTUIECKOMY
o0ecIeue o Ma-
[TMTHOCTPOUTETBHBIX
MIPOM3BOICTB B CO-
OTBETCTBHH C Tpe-
OOBaHUAMU H OCO-
OEHHOCTSIMHU H3I0-
TOBJICHHUS U3ACITUI
CITEIIMAILHOIO
Ha3HaYEHMS Ha
npeanpustusax ['K
"PocaTom"

OIIBITHOE
IIPOU3BOJICTBO
AJIEPHOTO
OpYKEHHOTO
KOMILIEKCa

ITK-5.1 cniocoben opreHTH-
pPOBaThCsl B 0COOEHHOCTSX
KOHCTPYKTOPCKO- TEXHOJIO-
THYECKOro o0ecreyeHus
OIBITHOTO MPEIIPUSTHS,
TEXHOJOTHYECKOM 00ecIie-
YEHHUH U3TOTOBJICHUS U3JIE-
TN CIIeNUaaIbHOIO Ha3Ha-
YEHUs, BEISBIISATE BO3SHHKA-
Io1Me MpoOIeMBbl U TIpe/Ia-
raTh MyTH UX PEIICHUS B
HECTAaHJAPTHBIX CUTYAITHIX
Ocnoeanue:

[TpodeccuonanbHbIM
cranzaapt «40.031.
Crennanmct no TeXHOJIOTU-
SIM MeXaHO0OpabaThIBaIO-
IETO TPOM3BOJICTBA B
MAaIIUHOCTPOCHUM»

3-I1K-5.1 3Hate MeTOaUKY
MPOCKTUPOBAHMS CIIEITUATBHBIX
TEXHOJIOTHYECKHUX MPOIECCOB U
pacdera UX SKOHOMHUYECKOM

¢ hekTuBHOCTH

V-IIK-5.1 ymeTs oneHuBaTh
TEXHOJIOTHYECKHUE TIPOLIECCHI
M3TrOTOBIICHUS CIEHAIbHBIX
n3aenni

B-T1K-5.1 BnaneTs HaBBEIKAMH
pa3pabOTKH TEXHOJIOTHUECKOU
JOKYMEHTAIlMU Ha U3TOTOBIIE-
HHUE M30CINUN CIICIHaIbHOTO
Ha3HAYCHUS




4. CTPYKTYPA U COJEPXAHWUE YUYEFHOM JUCIUILJINHBI

Bujsbl yuedHoii padoThl
No HaumeHnoBanue pa3zaena/ TeMbl JHCIMIIIHHBI Ne nenesn Jlexknuu IIpakr. JlaGop. CPC Texkymui. Makec.
n/n 3aHATHUS padoTsl KOHTPOJIb oasLI
16 32 - 60
Cemectp 2
1 Paspen 1. Ilpoueccsl aeneHus U paailoakTUBHOTO pacnana 4 8 18
1.1 | Tema 1. Brenenue 1 1 2 3 YO 2
1.2 | Tema 2. ®u3nka npouecca aeieHus 2 1 2 5 YO 3
1.3 | Tema 3. OCHOBBI PaMOAKTUBHOIO pacrasia 3 1 2 5 YO 2
1.4 | Tema4. CymHOCTh paGOTHI SIEPHBIX YCTPOHCTB 4 1 2 5 YO 3
2 Pazgen 2. DHeproBuIIESIONINE MaTEPHATIBI 4 8 20
2.1 | Tema 5. OcHOBHBIE CBOMCTBA M IPUMEHEHHUE YHEPTOBbIIE- 5 1 2 4 YO 2
JIAIOMIUX MATEPHAIOB
2.2 | Tema 6. Ypan, IlmyTonuit 6 1 2 8 113 10
2.3 | Tema 7. Iononwuii, Jelirepuii n Tpuruit 7 1 2 5 J13 5)
2.4 | Tema 8. Hentynuii, AMepunuii 8 1 2 3 YO 2
Py0eKubIii KOHTPOJIL 8 Tect B
3 | Pazzmen 3. ConyTcTBYIOIIHME MAaTEPHAIIbI 4 8 11
3.1 | Tema 9. ammmit 9 1 2 2 YO 3
3.2 | Tema 10. Liupkonuii, Bepunnmii 10 1 2 4 YO 3
3.3 | Tema 11. Bop, JTuTwuii 11 1 2 3 YO 2
3.4 | Tema 12. Uepuit, Kagmuii 12 1 2 2 YO 2
4 Paznien 4. KOHCTPYKITMOHHBIE MaTepUaIIBI 4 8 11
4.1 | Tema 13. AmoMunuit, Marauii 13 1 2 3 YO 3
4.2 | Tema 14. Turan, Ctanb 14 1 2 3 YO 3
4.3 | Tema 15. Tyromnapkue MeTasIbl 15 1 2 3 YO 5
4.4 | Tema 16. Kepamuueckue MaTepHabl 16 1 2 2 YO 5
Py0ekHbIii KOHTPOJIb 16 Tect 5
Tpome:KyTouHAast ATTeCTALMs DK3aMeH 30
Iocemaemocts 5
Hroro 100




4.2. Coaep:xanue TUCUMILIMHBI, CTPYKTYPUPOBaHUe 0 pa3aesiaM (TeMam)

JleKIIMOHHBIH KypC

Ne HaumeHoBaHUE TeMbI Copep:xanue
1 Tema 1. BBenenue Heperynupyemslil 1 peryiaupyemslid npouecc JeneHus atoMmos. 1lo-
SIBJICHHUE SAECPHOTO OPYXKHUS.
2 Tema 2. ®dusuka mponecca naene- | Ilpouecc nenenus. BnusHue sHeprun HeUTpoHa Ha MPOLECC ACTICHUS.
HUS Kpurndeckas macca. DHeprus SAepHOTO B3phIBA.
Tema 3. OcHOBBI pPagHOaKTUBHOIO | XapaKTEepUCTUKU PAJUOAKTUBHOCTH. Pa3HOBUIHOCTH pagulOaKTUBHO-
3 pacnazna ro pacnaga. BiusHue paauoakTHBHOTO paclajga Ha IpeBpalleHHe
JJIEMEHTOB.
4 Tema 4. CymnocTh paboTsl simep- | CpabatbiBanue simepHOro 3apsima. CpabaTblBaHHE TEPMOSACPHOTO
HBIX YCTPOHCTB 3apsga. [lpuHmun paboTHl SIIEPHOTO PeaKTopa.
Tema 5. OcHOBHBIE CBOWMCTBA U OHEProBBIACISIOIINE MaTepPUaNbl — ACNAIINECS M PagHOAKTHBHBIE.
5 MPUMEHEHNE YHEPTOBBIICIAIOINX | DOHEPreTHIECKUE MapaMeTphl JHEPrOBBIACISIIONINX MAaTepUalioB.
MaTepHUalioB ITprMeHeHre SHEPrOBBIIEIAIOIUX MATEPHATIOB.
Nzoromsl mpuponHoro ypana. IlomuMopdHbIe CTpYKTYypHl ypaHa.
CrnaBbl Ha OCHOBe ypaHa. [IpuMeHeHue ypaHa 1 €To CIUIaBOB.
6 Tema 6. Ypan, [lnyronuit OTKpBITHE IUTYTOHUS U CXeMa ero nojgydeHus. CBOMCTBA IUTyTOHUS U
ero ocobenHocTH. [Ipumenenue mIyToHus u ero crasoB. CtapeHue
TUTYTOHHSL.
7 Tema 7. Ilomonuii, [ledrepuit u | CpoiicTBa monoHus. OnacHoCcTh oOpalieHus ¢ noysoHueM. llpumene-
Tpuruii HH€ ITOJIOHUS U ero ciiaBoB. CBOMCTBA AeWTepus U TPUTHSL.
8 Tema 8. Hentynuit, Amepuiuit [TosiBneHre HENTYHHS M aMEpULMS TPH HapabOTKe IUTyTOHHA. Caoii-
CTBa HENTYHH U aMepHIMs U IPUMEHEHHE UX B aTOMHOI 9HepreTuke
9 Tema 9. I'annuit CaoiictBa ramumsa. OcoGeHHOCTH rayus. [IpuMeneHue ramms
U €ro CIUIaBOB.
Tema 10. Hupxonuii, bepumnuit CgoiictBa nupkonus. CrutaBel nUpKoHUs. IIpuMeHeHne MUPKOHUS U
10 €ro CIUIABOB B aTOMHOW IIPOMBIIUICHHOCTH. bepuinuil u ero cBoii-
crBa. Cruiassl Oepwinns. [IpuMeneHne OepuIuINs M ero CIIJIaBOB.
Tema 11. bop, Jlutuii Bop u ero croiictBa. Coenunenust Oopa. [Ipumenenune Gopa u ero
11 coenuHeHuil Jlutuit u ero cBoictBa. [IpumMeHeHHe JUTHS B TEPMO-
SIEPHBIX YCTPOUCTBAX.
12 Tema 12. Hepuit, Kagmuit Lepuii u ero cpoiicta. [Ipumenenue nepus u ero cruiaBos. Kagmuit
u ero cBoiicTtsa. [IpuMeHeHne KagMUsl B aTOMHOM YHEPTreTHKE.
Tema 13. Antomunuii, Maruuit AmOMUHUHR U ero ciyiaBbl. [IpuMeHeHre altoMUHUS U €ro CIUIaBOB B
13 ATOMHOM TNPOMBIIIIEHHOCTU. Maruuii u ero cmiasbl. [IpumeHnenue
MAarHusi 1 €ro CIIaBoB.
14 Tema 14. Turan, Crans Turan u €r0 CILIABEL. IIpumenenue THTaHa U €r0 CILIABOB. Pa3znoBuz-
HOCTH CTaJIel, MPUMEHSIEMbIX B SIICPHOM YHEPTreTHKE.
15 Tema 15. TyromnaBkue MeTaUIBI IIpuMeHeHre TYTOIUIaBKHX METAJUIOB B siAEPHOM sHepreTtuke. CBOM-
CTBa TYTOMJIABKUX METAJIIOB.
16 Tema 16. Kepamuueckue matepua- | LlenecooOpa3sHOCTh MPUMEHEHHSI KEPAMUYECKUX MaTEPUaJioB B sIEP-

JIBI

Ho¥ >HepreTure. OKCHIHAS KepaMHKa U ee CBOMCTRa.

4.3. IlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeHusl /sl CAMOCTOATEIbHOI padoThl

=

CTY/J€HTOB

Xannees B.H., Marepuains! aromHoit sHepreTuku. — Capos: POAL-BHUNO®, 2022.
I'opobenr b.C. Snepusiii peanm CoBerckoro Coroza. O6 mcropun ATOMHOTO TPOEKTA
CCCP. -M.: KPACAH/, 2014.

bapanos B.I'., 'ogun 10.I'., Tenumes A.B. u ap. @usndeckoe marepuanoBeaenue. T. 7.
SAnepusle TonnmuBHble MaTepuainsl. — M.: HUAY «MUDN», 2012.




5. OEHOYHBIE CPEJACTBA JJId TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH, TIPOMEXKYTOY-
HOM ATTECTAIIAHU IO UTOT'AM OCBOEHMS TUCIUILINHBI

@DOoH/1 OLIEHOYHBIX CPEACTB M0 TUCLUIUIMHE 00eCIeurBaeT IPOBEPKY OCBOCHMSI IIJIAHUPY-
€MBIX PE3yJIbTAaTOB OOy4YeHHs (KOMIIETCHIMH M MX MHIUKATOPOB) MOCPEICTBOM MEPOIPHITUI
TEKYLLIEro, pyoeKHOI0 U MPOMEXYTOYHOI'O KOHTPOJIS IO JUCLUIUIMHE.

5.1. ITacnopT (poHaa OLIEHOYHBIX CPEACTB MO IUCHUIIUHE

CBs13b MeXTy (GOPMHUPYEMBIMH KOMIIETCHIIMSAMHU ¥ (JOpPMaMH KOHTPOJISI KX OCBOCHUSI TPEJICTABIICHA B TaOJIHIIE:
Pasnen TeMbl 3aHATHI Komneren- HNHaukaTopsl 0CBOCHHSA Texymmii
nus KOHTPOJIb,
HeJieJIs1
Cemectp 3
Tema 1. BBenenne VO, 1
Tema 2. ®uznka Tporiecca IeaeHus! 3-1IK-15 VO, 2
IK-15 V-TIK-15
Pasgen 1 | Tema 3. OCHOBBI pagHMOAaKTHBHOIO MK-5.1 3-IK-5.1: V0.3
pacriaja V-IIK-5.1
Tema 4. CymHOCTE pabOTHI SIIEPHBIX VO 4
YCTPOHCTB '
Tema 5. OCHOBHBIE CBOMCTBA U MPH- 3-I1K-15 YO, 5
MEHEHHE SHEPrOBbIIEIAIONIMX MaTe- K-15 %’ggig
puajos IK-5.2 3-11K-5.2:
V-TIK-5.2;
Pazgen 2 B-TK-5.2
Tema 6. Ypan, [lnyronuit 3-IIK-15 3,6
i i i _ V-IIK-15
”Tl"lfgaa 7. Hononuii, [deutepuit u Tpu TIK-15 K51 3.7
= = IK-5.1 Y-TK-5.2;
Tema 8. Hentynuii, AMepuiuit [IK-5.2 3-11K-5.2: VO, 8
VY-IIK-5.2;
PyGe:kHbIi KOHTPOJIb 3-TIK-15 Tecr, 8
VY-TIK-15
B-IIK-15
TIK-15 3-I1K-5.1
IK-5.1 V-TIK-5.1;
IK-5.2 B-IIK-5.1
3-I1K-5.2;
VY-IIK-5.2;
B-T1K-5.2
Tema 9. I"aynmii 3-TIK-15 YO0, 9
Tewma 10. Hupkonwuii, bepunuit K-15 Y-TIK-15 YO, 10
Pasnen 3 | Tema 11. Bop, Jlutuit MK-5.1 Sgﬁgé VO, 11
Tema 12. Lepwuit, Kagmuit I1K-5.2 3-1TK-5.2: YO, 12
VY-IIK-5.2;
Tema 13. Amromunuii, Marauii 3-TIK-15 VO, 13
Tewma 14. Tutan, Ctann TK-15 Y-TIK-15 YO, 14
Pasnen 4 | Tema 15. TyromimaBkue MeTasuIbI TIK-5.1 3-1IK-5.1 VO, 15
Tema 16. Kepamudeckue Matepuabl IIK-5.2 Y-IIR5.2; YO, 16
: : 3-T11K-5.2; >
Y-TIK-5.2;
Py0e:kHbIi KOHTPOJIb 3-TIK-15 Tecr, 16
IIpome:xyTouHas aTTecTanus Y-IIK-15
B-TIK-15
IK-15 3-IK-5.1
TIK-5.1 V-IIK-5.1;
[K-5.2 B-TIK-5.1 DK3aMeH
3-T11K-5.2;
V-IIK-5.2;
B-TIK-5.2




5.2. IlpuMepHbIe KOHTPOJIbHbIE 3aJaHUA UJIM MHbIE MAaTePHUAJIbl, HEO0OX0AUMBbIE J1JIs1
OLIEHKM 3HAHUII, yMeHNii, HABBIKOB WJIH ONbITA /IeATEJbHOCTH, XapaAKTEePHU3YIOLHe ITANbI
(opMupoBaHUA KOMIIETEHIN B MpoLiecce 0OCBOEHHUs 00pa30BaTeIbHOM POrpaMMbl

5.2.1. OueHo4HbIe cpeacTBa Il TEKYLIEero KOHTPOJIst
5.2.1.1. IlpumepHbIe BONPOCHI 151 ycTHOTro onpoca (YO)
. Ilouemy ypan-235 aBisiercs AeasMUMcs, a ypaH-238 He SIBISCTCS ACISIIUMCS?
. KakoBa xapakrepHas 0cOO€HHOCTb CTPYKTYpHhI ypaHa?
. KakumM napamerpoM xapakrepusyercst pailnOaKTUBHbIHN pacnaz?
. KakoB npunImn cpabarbiBaHus aTOMHOM OOMOBI?
. KakoBo HazHaueHnue otpaxkaresneii?
. HazoBure Bce monmumopdubie MOANDUKALUY Iy TOHUSI.
. SIBnsercs nu HeNTYHUIU-237 nensmumMes MaTepuaaom?

0 N L AW N —

. B uem cocTouT CXOACTBO rayljIus U IITyTOHUS?

9. C Kakoy LEeJbI0 CTajlb JIETUPYIOT IUPKOHUEM?

10. Ilpu kakux TemmnepaTypax MOTYT paboTaTh AeTaiu u3 Oepuius?
11. KakoBo npumenenue kapouaa 6opa (BsC)?

5.2.2. OueHo4HbIe cpeCcTBa AJIl PyOesKHOr0 KOHTPOJIsI
5.2.2.1. IIpumepHBbIe BONPOCHI VI TECTOBOI0 aHAJIN3A
1. Vpan-238 sausercs:

a — JIeJSIIUMCs

0 — eIMMBIM

2. TepMmosaepHOe Opy>KHUE OCHOBAHO Ha:

a - JIeJIEHUU aTOMOB

0 — cuHTe3e aTOMOB

3. Thryronuii-238 sBisercs:

a — paJMOaKTHBHBIM

0 — s/IepHOOIIACHBIM

4. bepumnwuii:

a — TMOIJIONaeT HEUTPOHBI

0 — 3amMeuIAeT HEUTPOHBI

5.2.3.0ueHOYHBIE CPEACTBA /sl IPOMEKYTOYHOM ATTECTALMHI

5.2.3.1. IpumepHbIe BONPOCHI K IK3AMEHY

1. HazoBuTE OCHOBHBIE PA3HOBUIHOCTH PAJMOAKTUBHOTO U3ITYUEHHUS.

. Uto mpoucxoaut ¢ ypaHoM-238 IIpu 3axBaTe UM MEUIECHHOTO HEUTpoHa?

. UTo mpoUCXOUT C SIIPOM aToMa MpH o-pacraje?

. KakoB npunIun paboTsl sigepHoro peakropa?

. Kakum TpebGoBaHMsIM JOKEH OTBEYaTh MaTepHal 3aMeUINTeNs?

. [Touemy HanbobIIEE pacTIPOCTPaHEHHUE MOTyUYHIIa d-(a3a MIyTOHUs?

. Kakue yacTuiisl n3imyyaer oJIoHui B poIiecce paioakTUBHOIO pacnana’?
. KakoBbI MEXaHMYECKHE CBOMCTBA TN’

O 00 1 N L & W N

. KakoBeI Temmieparypa miiaBieHus ¥ IUIOTHOCTh UPKOHUS?
10. C kaKxoii nenbro IPUMEHSIOT B aTOMHOM HEPreTHKE OeprnTnii?
11. KakoBa Temneparypa 1uiaBieHus kapoumaa 6opa?
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IIpumep 3K3aMeHalIMOHHOIO OMJIeTa
Cap®TH HUAY MUDPU
Kadenpa TexHonornu cnennaibHOTO MAITMHOCTPOCHUS

3.

IK3aMeHALNOHHBIN OujteT Ne 15

JIUCHUIUIMHA “Marepralibl aTOMHOW SHEPTreTUKN
1. Cnnasel ypaHa
2. DBTEKTUYECKHUE COCAMHEHUS B ITyTOHUU

3aB. kadeapoii

DK3aMeHaTop

KaxkoBa cTOHKOCTh THTaHA B KOHTAKTE C HarpeTbIM ypaHOM?

5.3. llIkauabl oieHKN 00Pa30BaATEJIbHBIX 10CTHKEHUN
PeiiTHrOoBas orieHKa 3HAHWK SBISICTCS MHTETPAIBHBIM ITOKA3aTelieM KauecTBa TeopeThye-
CKUX M MPAKTUYECKUX 3HAHUN U HABBIKOB CTYJEHTOB MO JAMCLUUILUIMHE U CKJIAJBIBAETCS U3 Olle-

HOK, IMOJIYYCHHBIX B X01€ TCKYILICT'O KOHTPOJIA U HpOMC)Ky’l'O‘IHOfI arTecranuu.

Pesynprarhl TeKylmero KOHTPOJIS M INPOMEXKYTOYHOW aTTECTAlMM IOABOMATCS IO IIKalIe

0aJUTbHO-PEUTHHTOBOM CUCTEMBI.

Ikama Ka)XKa0ro KOHTPOJIbHOTO MCPOIPUATHA JICKUT B MPCACIaX OT HYJIA A0 YCTAaHOBJICH-

HOI'0 MAaKCHMAaJIbHOTO 0ajia BKIIOYMTENbHO. MToroBas arrectanus no JUCUUIUIMHE OLIEHUBAET-
cs o 100-6ayubHOM 1IKaje U MpescTaBiaseT co0oi cyMMy OaniioB, 3apab0TaHHBIX CTYIEHTOM
IIPY BBINIOJIHEHUM 331aHUH B PaMKaX TEKYILEro U IPOMEXKYTOUYHOTO KOHTPOJIS.

HToroBas omeHkKa BbICTABISIETCS B COOTBETCTBUHU CO cnenyfomeﬁ IIKAJIOM:

Cymma
6asuIoB

Ornenka 1o 4-x 6anpHOM
LIKaJIe

OueHka
ECTS

TpeboBaHuUs K ypOBHIO OCBOCHHS YUeOHOH TUCIUIITHHBI

90-100

5 — «oTamyHO»

OneHKa «OTIMYHO» BBICTABIETCS CTYIEHTY, €CIH OH
rIIyOOKO M MPOYHO YCBOWII IIPOTPAMMHBIA Marepuan, Hc-
YEepIBIBAIONIE, IOCIEA0BATEIbHO, YETKO M JIOTHYECKU
CTPOMHO €ro M371araer, yMeeT TECHO YBA3BIBATb TEOPHIO C
NpPaKTUKOM, MCIONB3yeT B OTBETE MaTepHall MOHOTpadu-
YECKOU JIUTEpaTyphl

85-89

75-84

70-74

4 - «xopotio»

65-69

60-64

3- «YAOBJIECTBOPUTCIBLHO»

OrmeHKa «XOpOIIO)» BBICTABIAETCS CTYACHTY, €CIIH OH
TBEPJO 3HAET MaTepuaj, TPaMOTHO M IO CYIIECTBY H3Ja-
raeT €ro, He JOMyCKas CYNIECTBEHHBIX HETOYHOCTEH B
OTBETE

OueHKa «yJOBIETBOPHUTEIBLHOY» BBICTABIISICTCS CTYAEHTY,
€CII OH MMEET 3HAaHUsI TOJIBKO OCHOBHOTO MaTepHaa, HO
HE YCBOMII €r0 AeTanei, JOIMyCcKaeT HETOUHOCTH, HEJJ0CTa-
TOYHO TIPaBUJIbHBIE (OPMYIHPOBKU, HAPYIICHHS JOTHYE-
CKOM MOCIEN0BATENbHOCTH B U3J0XKEHUU MPOTrPaMMHOIO
Marepuasia

Hxe 60

2-«HGy}10BJ’ICTBOpI/ITCHBHO »

OIcHKa «HEYIOBJICTBOPUTEIHHO» BBICTABISCTCS CTYICH-
Ty, KOTOPBIH HE 3HAET 3HAYUTEIBHON YaCTH MPOTrPaMMHO-
ro MaTepuaia, IOMyCKaeT 3HAYMTeNbHBbIe OmuOKu. Kak
MIPaBUIIO, OLICHKA «HEYIOBJIETBOPHUTEIILHO» CTABUTCS CTY-
JIEHTaM, KOTOpbIE HE MOTYT MPOJOJDKUTH O0ydeHHe Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 10 COOTBETCTBYIOIIEH AMCIIH-
IUINHE.
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6. VYY4EBHO-METOJUYECKOE U HTHO®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAASA JIUTEPATYPA

1. Xannees B.H., Marepuaisl aromHoit snepretuku. — Capos: POAL-BHUNO®, 2022.

2. T'opoben b.C. Snepnsiii pepanm Coserckoro Coroza. O06 ucTOprM ATOMHOTO MPOEKTa
CCCP. - M.: KPACAH/, 2014.

3. bapanos B.I'., 'onun O.I'., Tenume A.B. u ap. ®uszndyeckoe marepuanoseneHue. T. 7.
Snepubie TormBHbIE MaTepuaibl. — M.: HUAY «MUDN», 2012.

JOIIOJIHUTEJIBHASA JIMTEPATYPA
1. XanneeB B.H. Bribop mMatepuana u ynpoumeHHOTO TEXHOJIOTHYECKOTO MPOLEcca U3rOTOBIIE-
HUs feraneid u3 JM: yueOHO-MeTon4ecKkoe mocodre 1mo BBITIOTHEHUIO TOMAITHETO 3aaHus
1o aucuuIuinee «Matepuaiibl aToMHOU 3HepreTukny». — Capos: Cap®TU, 2017

2. SlmepHoe HepacmpocTpaHeHHe: ydyeOHoe mocodue aiisi CTyAeHTOB By30B / M.A. AXTam3gH U
np.; mox oomr. pexn. B.A. Opnosa, H.H. Cokomnora. — M.: [IUP-Ilentp, 2000

MPOT'PAMMHOE OBECIIEYHEHHUE
CrneunanbpHOE IporpaMMHOE obecriedeHre He Tpedyercs

7. MATEPHAJIbBHO-TEXHUYECKOE OBECHEYEHUE YYEBHOW JUCIIH-
IJIMHbI

JIaGopaTopHBbIif MPaKTUKYM MO y4yeOHOM nucuuiuinHe «MaTepualibl aTOMHOM 3HEpreTH-
KW» HE IIPENYCMOTPEH.

8. OBPA30OBATEJIBHBIE TEXHOJIOI'MHN

B Oubnuoreke wuHctuTyra M Ha caite Cap®TU Haxonutcs ydeOHBIN, y4deOHO-
METOIUYECKUI U CIPaBOYHBIA MaTepuai, HeOOXOIUMBIN i JEKIMOHHBIX U MPAKTUYECKUX
3aHATUN.

9. METOAMYECKUE PEKOMEH/JIALIUU CTYAEHTAM 110 OPTAHU3ALINHN
N3YUYEHUSA JUCHUITVIMHBI

VY4eOHbIM T1aHOM KadeApbl Ha H3ydeHHe TUCHUIUIMHBI «KoHcTpyupoBaHue u3aenui
CHEIHaIbHOTO Ha3HAuY€HHUs» OTBOJUTCS OJMH ceMecTp. B KoHIle cemecTpa mpoBOAMTCS K-
3aMeEH.

[Tpu n3ydeHnn TUCIUILIMHBI METOAMYECKH IIeJIECO00pa3HO B KaXkIOM pa3zelie BIICTSATh
HamOoJee BaKHbIE MOMEHTHI U aKIIEHTHPOBATh HA HUX BHUMAaHHUE 00y4aeMBbIX.

Haubonee 3HauMMbIMH pazfenaMy JUCHHUILTUHBI «Marepuaibl aTOMHOW DHEPTETHKHN
SIBIISTFOTCSL:

- (pu3myecKkre OCHOBBI IPOIIECCOB JIEJIEHUS U CHHTE3a aTOMOB;
- TUTYTOHUM — BaXKHEUIIINUN 3JIEMEHT OPYKEUHOU TEMaTUKH;

- raJuIiii, OeprIUTUid, 60Op — CONMYTCTBYIOIIUE DJIEMEHTHI;

- IBETHBIE METAJUIbl U KOHCTPYKLIMOHHBIE CTAJIH.
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Pabouas mporpaMMa JUCHHMIUIMHBI cOcTaBieHa B cooTBeTcTBuu ¢ OC HUAY MUDU
(®I'OC) n yueOHBIM MJIAHOM OCHOBHOM 00pa30BaTeIbHON POTrpaMMBbI (IIPOTPaMM).

ABTOp(BI): 3aBenyrommii kagenpoit TCM,
JIOKTOP TEXHUYECKUX HAYK, JOLICHT B.H. Xanngeen
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