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1. Poan AUCHHUIIIMHBI «I[OZ}I/IMCTPHH U 3amuTa 0T HOHU3UPYHOLIIHUX H3JIy‘leHHﬁ» B (])opanOBamm KOMIIeTeHI Uil BBIINIYCKHHUKA:

SR . HNHanKkaTopbl 10CTHXKEHHS KOMIIeTeHIUii CocraBJsionme pe3yibTaTOB OCBOCHHUS (1€CKPUNTOPbI KOMIIETEHIUH)
06p‘¢l3OB‘dTeJILHOI/l KO}I HanMeHoRaHNe
a
TPOrpaMMEL Cemectp KOMITETEHIIUH KOMIIETEHIINH Kon HaumeHoBaHHe
(IIHCHHHJIHHK, HHIUKATOpa HHIUKATOPA NOCTHIKEHHSA KO)I LEETL T
npakrtuka, F’HA) i P i pan
I'oToBHOCTBIO K I[K(Y)-3.1Y6
HPOBEICHHIO YMeeT u3MepsITh napameTpsl 00pasioB
(usHIeCKHX [IpoBoaut MaTepHuaIoB U KOMIIOHEHT, BEIOUPATh TUIIBL,
SKCIIEDHMEHTOB 110 SKCTIEPUMEHTHI IO TUTIOHOMHUHAJIBI ¥ TUIIOPa3MepPhl KOMIIOHEHT,
3a):LaH§0171 METOMHKE 3aJJaHHOM METOJIMKeE, oTBeyaronue GyHKIHOHAIBHBIM,
IK(Y)-3 ’ COCTaBJICHUE KOHCTPYKTUBHBIM U 3KCIUTYaTallUOHHBIM
) COCTaBIICHUIO N.IIK(Y)-3.1 124 yarat
ONMCaHUs TpeOOBaHUAM
ONMCAHUS TPOBOJUMBIX
o MIPOBOJUMBIX
HCCIIEeI0OBaHUM U .
HCCIIEI0OBaHUM U
aQHaAJIN3Y MOJyYEHHBIX
aHaJIU3 pe3yJIbTaToOB
SKCIIEPUMEHTAIBHBIX
JTAHHBIX
HK(Y)-7.1Y5
Marepuaisl ™) YMeer pacnio3HaBaTh U KIacCH(HUIIIPOBATH
SIICPHBIX 7 KOHCTPYKIIMOHHBIE M CBIPHEBBIE MaTePHAIIbI 110
[IpoBogut BHELIHEMY BUJY, IPOUCXOXKIECHUIO, CBOMCTBAM
peakTopoB 000CHOBaHHbIH TIK(Y)-7.135
CIOCOGHOCTRIO K BHIOOp, pacuer 3HaeT CTPOEHUE M CBONCTBA METAIIJIOB, METOIbI
pacuery u IPOEKTHPOBAHHE UX UCCIICIOBAHUS; KIaCCUDUKAIIIIO
[IPOCKTHPOBAHHIO JeTaseii, y3IoB, u MaTepHaiOB, METAJJIOB, CINIABOB U MX O0JIACTH
IK(Y)-7 JeTajledl U y3J10B WLIK(Y)-7.1 npuOOPOB SIEPHBIX HPUMEHEHUA
puOOPOB M YCTAaHOBOK SHEPreTUUECKUX HK(Y)-7.1¥Y7 VMeeT ONpeesTh BUJIb KOHCTPYKIHMOHHBIX
B COOTBCTCTBHH € YCTaHOBOK MaTepHUaioB; BEIOUPATh MaTEPHAIEI JIS
TEXHIICCKIM pasiiHoOro KOHCTPYKLHUU MO X Ha3HAUYEHUIO U YCIOBUSIM
3alaHueM LIEJIEBOTO SKCIUTYATALHH
Ha3HAYEHUS
MK(V)-7.137

3Haer MPUHIHUIIBI BLI60pa KOHCTPYKIMOHHBIX
MaTepralIoB JJid TPUMCHECHNA B IIPOU3BOJICTBE




2. IToka3zaTesu U MeTOALI OLICHUBAHUS

IlnaHupyeMble pe3yIbTaThl 00y4EeHHS 10 TUCHHUILINHE Kox naaukaropa

JIOCTUKEHUsI

KOHTPOJIHPYeMOoi HaumeHnoBaHue pazaesia JHCHHMIIHHBI

KOMIleTeHIuH (1J1u ee
YaCTH)

MeToabl OLleHMBAHUS

Kon HaumeHoBaHue (o1leHOYHBbIe MePONPHSTHSI)

P/l [IpuMeHATb 3HAHKS OOLIUX 3aKOHOB, TEOPH, N.IIK(Y)-7.1 Paznen 1. O61mue TpeboBaHMs K MaTepuaiaM 1 KonrponbHas pabora,
ypaBHEHHI, METO/IOB B 00JIaCTH MaTEPHAIOBECHUS KOHCTPYKLUSIM SII€PHBIX PEAKTOPOB. 3amuTa oT4éTa
Paznen 2. SinepHoe TOTUIHBO.

Paznen 3. Tennonocurenu.

Paznen 4. 3ameurenu.

Paznen 5. KoHCTpyKIIMOHHBIE MaTepHAaIbL.
Pasnen 6. [lornomaromue MaTepuanisl.

P12 OO0OCHOBBIBATH BBIOOP MaTEpHAIIOB MIPH N.IIK(Y)-7.1 Pazmen 1. O0Omue TpeboBaHUs K MaTepraIaM U KonTtponrHas pabora,
MIPOCKTUPOBAHHUH KOHCTPYKIHSM SAEPHBIX PEaKTOPOB. 3aImuTa OT4ETa
Pa3znen 2. SlnepHoe Tomnugo.

Pasnen 3. TeruioHocuTenu.

Pasznen 4. Bamemmurenu.

Paznen 5. KoHCTpYKITMOHHBIE MaTepHAIIBI.
Paznen 6. Ilornomniaroniie MaTepHabl.

PJI3 BreimonsaTe 06paboTKy 1 aHAJIN3 TaHHBIX, N.IIK(Y)-3.1 Paznen 1. O6ume TpeboBaHus K MaTepuaIam u KonTponbnas pabota,
MTOJIYYCHHBIX TIPH TEOPETHUYCCKHUX U KOHCTPYKLIHUSAM SIIEPHBIX PEaKTOPOB. 3aImTa oT4éTa
3KCIIEPUMEHTAJIbHBIX UCCIEA0BAHUAX Paznen 2. SlnepHoe TOMIHBO.

Paznen 3. TenmoHocuTe M.

Paznen 4.3ameqmuren.

Paznen 5. KoHCTpyKIIMOHHBIE MaTepHaIbl.
Paznen 6. [lornomaromue MmaTepuanisl.

3. IlIkajga oneHuBaHus

[Topsiiok opraHu3anuy OLEHUBAHUS PE3yIbTaTOB O0YyYEHHs B YHUBEPCUTETE PEriIaMEHTUPYETCS OTAETIbHBIM JOKaIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucreMa OlIeHMBaHMSI PE3yJIbTaTOB 00y4deHHs] B TOMCKOM MOJUTEXHHUYEeCKOM yHuBepcutere (Cuctema oneHUBaHUSA)» (B IEHCTBYIOIIEH pPEelaKIIUN).
Hcnonb3yercst OamibHO-PEUTHHIOBasi CHCTEMa OLICHWBAaHUS pe3yiabTaToB oOyuyeHHs. VToroBas oneHka (TpaAMLIMOHHAS M JIMTEpHas) MO BHUAAM
yueOHOM pnestenbHOCTH (mM3ydyenue aucummiuH, YWPC, HUPC, kypcoBoe mnpoeKTHpOBaHME, NPAKTHKH) OMNpENeNseTcs CyMMON OauioB IO
pe3yibpTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTally (UTOroBast peMTHHTOBast olleHKa - MakcuMyM 100 GaioB).



Pacnipenenenre OCHOBHBIX W JONOJHHUTENBHBIX OajUIOB 3a OILEHOYHBIE MEPOIPHATHS TEKYIIETO KOHTPOJS M HPOMEXKYTOYHOW aTTeCTallH
YCTAaHABIINBAETCS KAJICHIAPHBIM PEUTHHI-TUIAHOM JUCLIUIUINHBI.

PCKOMGHI[yeMaH mIKajia Jjsi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3a/1aHus

CooTBeTCTBHE

Tpa}muuonﬂoifl OLICHKE

OmnpenesieHue OLEHKH

90%+100% «OTINYHOY OTnuyHOE MOHUMAaHUE MIPEIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BJIaJICHUE OMBITOM MPAKTUUECKON JeATeIbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNs c(hOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJITIOB, OIM3KAM K MAKCHUMAIbHOMY

70% - 89% «Xopo1uIo» JloCcTaTouHO MOJTHOE MMOHUMAHHUE MPEMETa, XOPOIINE 3HAHKSI, YMEHUSI U OIBIT IPAKTHUCCKON ACATEIEHOCTH, HEOOXOIUMBIC PE3yIbTAThI
00yueHMs c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJILHBIM KOJIUYECTBOM OaJlyioB

55% - 69% «Y 10BI.» [IpuemiteMoe MOHUMAaHKE TIPEAMETA, YOBICTBOPUTEIEHBIC 3HAHHS, YMEHHS U OIBIT IPAKTHUECKON ACATENEHOCTH, HEOOXOAUMBIC PE3yIbTATHI

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0asioB

0% - 54%

«Heynosiu.»

PCSyJ’ILTaTBI 06y‘leHI/I$[ HC COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/I$IM

IIIxana s OLEeHOYHBIX MepOHpI/IHTI/Iﬁ 9K3aMCHa

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3a/IaHHii DK3aMeHa 0aJ TPaANIHMOHHOI OLleHKe Ompenesenne onenKu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaJE€HHUE ONBITOM MPAKTUYECKOHN AEATEIbHOCTH,
HEOOXOANMBIE PE3yNIbTAaThl 00ydeHHs CPOPMHUPOBAHBI, X KaUE€CTBO OLICHEHO KOJIMIECTBOM 0aJUIOB, OJM3KMM K MAKCHMAIBHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE TOHUMAaHHUE PEIMETa, XOPOIIe 3HAHMUS, YMEHHS U OIIBIT IPAKTHYECKOH JIeATeIbHOCTH, HEOOX0ANMBbIe
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[CHEHO MUHUMAJIbHBIM KOJIMYECTBOM OAIIIIOB

55% - 69% 11+13 «Y OBIL» [MpuemneMoe MoOHUMaHUE MTPEAMETA, YAOBIETBOPUTEIbHbIE 3HAHHS, YMEHUSI U ONBIT IPAKTHYECKOW e TEIbHOCTH, HEOOXO0JUMBbIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLEHEHO MUHMUMAJILHBIM KOJIMUECTBOM OaljIoB

0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OueHo4HbIE MEPONPHSITHS

"p"Meplﬂ THIIOBBIX KOHTPOJbHBIX 3az|aHm7|

1. KonTponbhas padora

Urto Takoe nmonumopdu3M U 4eM OH 00YCIOBICH?

KaxoB nopsiiok BEIMYHUHBI SHEPTUU CBSA3H aTOMA B KPUCTAINIMYECKON peleTKe?
Uro Takoe nepBUYHO BBIOUTHIN aToOM?

Kakue Buapl M311yueHHsI HAHOCAT HauOOJIbIINE paiUallMOHHbIE TTOBPEXKACHUS ?

B yem oTiMume sepHOro TOIUIMBA OT SIIEPHOTO TOPIOYEro?

IIpocraBbre U, Th u Pu B nopsiike yObIBaHUS UX pacpOCTPAHEHHOCTH B IIPUPO/IE.
UTo Takoe HHTEPMETAJUNINYECKOE COeTMHEHUE?

NogakrwnpE




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

8. CKOJIbKO aJUIOTPONMYECKUX MOAU(DUKALMIA Y ypaHa, TOPHUS U ILTyTOHUS?

9. Ilepeuncnute NPUYMHBI PACTPECKUBAHUS YPAHOBBIX CEPICYHUKOB IPU OOTyUCHHH.

10. Yem BbI3BaHO pagualiiOHHOE (POPMOU3MEHEHNE YPAHOBBIX CEPACUYHUKOB?

11. Ha3oBuTEe OCHOBHBIE TPOOIEMBI IPUMEHEHUS TUTYTOHUS B SACPHON SHEPTeTHKE.

12. Kakue crnaBbl ypaHa Haubosiee 4acTo MPUMEHSIOT B JICPHOM SHepreTuke?

13. Yto Taxoe sAepHbIi TOTITMBHBIN ITUKI?

3amuTa nabopatopHoi pabotel | Bompocsr:

1. Kak 0OBSCHUTH ¢ TOYKU 3pEHUSI MOJIEKYJIIPHO-KMHETUYECKOI TEOpUU TEIIOBOE pacIIipeHHe
Ten?

2. Kaxk BnusieT Ha TOUHOCTbH OnpeeneHus Ko UiMeHTa TelI0BOro pacIupeHrs TOYHOCTb
M3MEpEHUs TEMIIEPATYphl U €€ TPATUEHT?

3. Kak ckaxkeTcst Ha MOTPEIIHOCTH U3MEPEHUSI TOYHOCTD ONpeIesiIeHUs JJIMHBI U AHaMeTpa TpyOsl U
WX U3MECHECHHUS?

4. 3a cdyer KakuX MPOLIECCOB MPOUCXOAUT OcNabIieHUE MOTOKA g-KBAHTOB?

5. Kakoii mporiecc B3anMOICHCTBHS g-KBAHTOB C BEIIECTBOM MpeodiIaaaeT B 00JaCTH HU3KUX
SHeprui?

6. Jlns gero B 1abOpaTOPHOM YCTAHOBKE MPUMEHSIOTCS KOJUTUMATOPHI?

7. Yewm orpaHu4MBaeTcs NPUMEHEHHE CBUHIIA B KQUECTBE 3aIlIMTHOIO MaTepuana?

8. B yem mpeumyiecTBa 3alMTHRIX MaTepUaIoB, moydeHHbIX MeTogoM CBC, nmepen
TpaJAUIIIOHHBIMU?

9. Yem ompenensercs MOrpelHoOCTh onpeaeneHust KoagpUIMeHToB ocnabaeHus B JaHHON pabore?

10. Kakue mporiecchl COMPOBOKAAIOT MPOXOKICHNE HEUTPOHOB Yepe3 BEIIECTBO, HX 3aBUCHMOCTD
OT DHEPTUU HEUTPOHA U CBOWCTB Cpebl?

11. Kakum 06pa3oM cka3bIBa€TCsi HOPUCTOCTh U T'€TEPOr€HHOCTD 3aIIUThI Ha IPOLECC MPOXO0XKIEH U
HEUTPOHOB U TaMMa-KBaHTOB?

12. Kakue TpeOoBaHHs MPEIBSBISIOTCS K MaTepHaIaM IIPHU 3alllUTe OT Pa3IMIHBIX BHIIOB
NOHU3UPYIOLIETO U3ITYy4EeHUS?

13. KakuM 00pazom BIUSIET HA TOYHOCTH OTpeeieHus] K0d(h(OUITMEHTOB OCIa0ICHHS TEOMETPHS
SKCIIEPUMEHTA U MaTepUall 3aMeJJTUTENA?

14. B yem HelOCTaTKH TPAJAULIMOHHBIX 3AIIUTHBIX MaTEPUaIOB U KaK JIOJKHA BBITJIAJIETh

"uneanpHad 3amura'?

DK3aMeH

BOHpOCLI Ha 3K3aMCH:

1.
2.

OcHOBHBIE BUJBI AJICPHOI'O TOIIJIMBA U Tpe60BaHI/I${ K HEMY.
CruiaBbl IMUPKOHMU. HpI/IMeHCHI/IC B ﬂﬂepHOfI OHCPICTUKC.
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13.
14.
15.
16.
17.

18.
19.
20.
21.

22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.

0.
1.
12.

JIOCTOMHCTBA M HEAOCTATKU T'a30BbIX TEIJIOHOCUTEICH.

Oco0eHHOCTH PEaKTOPOB ¢ TpaUTOBBIM 3aMeIHTeNIeM. DHeprus Buraepa.

[Tpuumnasr popmounsmenenns TBDJI u criocoObI €ro mo1aBieHus.

CnocoOs1 ounctku XKMT.

dusnueckue U AaepHO-pU3NIECKUEe CBOMCTBA BOABI U BOASHOIO Mapa.

Matepuabl BBITOPAIOIIUX TOITIOTUTENEH.

@DOopMBI UCIIOJIB30BAaHNUS OIJIOTUTENIEH U MATEPUAJIOB 3aLUTHI.

Bo3moxHbIE BUABI AUCTIEPCUOHHOTO TOIUIMBA U €0 IPUMEHEHHUE B SCPHON SHEPreTHKE
Kugkomeramnuecknue TEINIOHOCUTENN U UX CBOMCTBA.

Kepamuyeckoe TOIIIMBO Ha OCHOBE HUTPUAOB, CyIbhuI0B 1 pochumos. JlocTonHCTBa,
HEJOCTaTKU U MEPCIEKTUBBI UCIIOIb30BaHUS.

O61ue TpedoBaHUsI K TEIJIOHOCUTENSAM, UX BO3MOXKHBIE U XapaKTEPHBIE TapAMETPBHI.
MaruueBble CIUIaBbl U UX IPUMEHEHUE B SIEPHON YHEPIETHKE.

OcuoBubie TpeboBanust kK TBDJI, nx TUIBI U XapaKTepHbIe padOYHe MapaMeTPHI.
[IpumeHeHNe IUTyTOHUS B AIEPHOM YHEPIETUKE.

Kpucranmuueckas penierka ypana, €ro MEXaHWIeCKHe sepHO-(QU3NIECKHUE U TeIUIO(U3NIECKIe
CBONCTBA.

[IpoGnembl HCTIONB30BaHKS BOJHOTO TEIIJIOHOCUTETIS.

Pagnanmonnoe oopmon3MeHeHe ypaHa Ipu 00TydeHUH.

Panuonu3s Boabl ¥ c11OCOOBI €ro MO1aBICHHUS.

TpeboBaHust K BOAHOMY TETJIOHOCUTEINO. JIOCTOMHCTBA M HEJJOCTAaTKH UCIOJIb30BAHUS BOJIBI B
KauecTBE TETJIOHOCUTEJIS.

TexHonorus n31eauii U3 KOMIIAKTHOM IBYOKHCH YpaHa, UX CTPYKTypa U CBOMCTBA.
[Tornomaronye CBOMCTBA PENKO3EMEIBHBIX 3JIEMEHTOB U UX IPUMEHEHHE B IEPHOMN
JHEPreTHUKE.

CBoiicTBa METAJUIMUECKOTO ypaHa U €ro CTOMKOCTh 01 00TydeHHEM.

Matepuasl BEITOPAIOIIUX TOITIOTUTENEH.

CpaBHuTenbHbIN aHamu3 3Q(GEKTUBHOCTH PA3INYHbIX TEIUIOHOCUTENEH.
Kpucrannmueckoe CTpoeHUE TOPUSI U €T0 CBOMCTBA.

OcHoBHbIE BUIbI 3aMEJIUTENEH, UX CBONCTBA U TPEOOBAHUS K HUM.

CaoiicTBa rpaduTa U €ro TepMOpaAUAMOHHAS CTOMKOCTh

[IpuMeHeHne Topus B AAEPHON YHEPTETHKE.

Bo3moxHbBIE BUABI KEPAMUUECKOIO TOIIJIMBA U €70 IPUMEHEHHE B AJIEPHON SHEPTETUKE
AJIOMUHUEBBIE CIUIaBbl U MX IPUMEHEHUE B SJE€PHOI dSHEPreTHKe.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

33. TepMopanaMOHHOE NOBPEKICHNE KOMITAKTHOM JBYOKUCH ypaHa.

34. 3ameuIstonie CBOMCTBA JISTKOU U TsDKeNIoi Boabl. [Ipo0aeMbl ee UCTIONb30BaHMs B KAUECTBE
3aMeIUTeNs.

35. Okcupl TYTOHUS, TOPUS U CMEIIaHHBIE OKCHIBL. MIX CBOWCTBA, JOCTOMHCTBA U HEJOCTATKH.

36. MarHueBsbl€ CIIaBbl M UX IPUMEHEHUE B JIEPHON SHEPreTHKE.

37. OCHOBHBIE BUJIBI SIEPHOTO TOIUINBA M TPEOOBAHUS K HEMY.

38. CrutaBbl iupkoHus. [IpuMeHeHue B SepHOM SHEPTETHKE.

39. JlocTOoMHCTBA U HEJIOCTATKU Ta30BbIX TCIJIOHOCUTEICH.

40. Oco0eHHOCTH peakTOpoB C rpaUTOBLIM 3aMeiuTeneM. DHeprus Burnepa.

41. TIpuuunasl popmonsmenennst TBIJI u criocoOsI ero mogaBiIeHuUs.

42. Crioco6s1 ounctku JKMT.

43. dusnyeckue u sIepHO-(PHU3NUECKUe CBOMCTBA BOJIBI U BOJSHOTO Hapa.

44. Matepualibl BEITOPAIOIINX MTOTJIOTUTENEH.

5. Mertoanueckne yKazanus mo npoieaype oueHuBaAHUS

OueHo4HbIE MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AUMbIe METOAUYECKHE YKA3aHUS

1. KonTtposnbHas pabora B Teuenue 0,5 ayAUTOpHBIX YaCOB HEOOXOJIMMO OTBETUTH Ha 4 TEOPETHYECKHUX BOIPOCA.
2. 3amura nabopatopHoil paboThl | 3amuTa 1a00paTOpPHOI pabOThI MPOXOJIMUT B paMKax coOece0BaHMs MO MOJYYEHHBIM pe3ysIbTaTaM
3. DK3aMeH B teuenue 1 ayauropHoro yaca Heo0X0auMO chOpMyYIHPOBATh OTBETHI HA 5 TEOPETUUECKUX BOIIPOCOB.




