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| [IacmopT KOMIIEKTa KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPHAJIOB

1 ObaacTy npuMeHeHust
KoMmuiekT KOHTposibHO - u3MeputeibHblx  MarepuanoB (KMM) npegnaszHaueH
JUIA ~ TPOBEPKU  pe3yapTaTOB  OCBOGHHMS ~ ydeOHo  mucrumiuuel (Y ])

«MarepuanoBeieHHe», OCHOBHOW MPOQPECCHOHAIBHON 00pa30BaTeIbHON MPOrpaMMBbl

(manee OIIOIT) no criennanbHOCTH CIIO 14.02.02 «PaguanuonHast 6€301macHOCTDY.
2 O0BbeKTHI OLleHNBAHMS — Pe3yJIbTaThl 0cBOeHHs Y J|
KM n1o3BoysieT OIEHUTHh CIEAYIOIIME PEe3ylabTaThl OCBOCHHS y4eOHOM

mucimminael - «Matepuagoseaenue», B coorBerctBUHM ¢ DPI'OC cmenmaibHOCTH

14.02.02 «Pagnammonnas 6€301acHOCTDY.
YMeThb: ONHUCHIBATh M OOBSCHATH CBOMCTBA, Ha3HAUCHHE W OO0JACTH MPUMEHEHHUS
Pa3IMYHBIX MAaTEPHAIIOB; JEIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTATIBHBIX JaHHBIX.
3HATh: CMBICI TOHIATHUH: MeETa/ll, CIUIaB, KPUCTAJUIMYECKas peIIeTKa,
KOHCTPYKIIMOHHBIC MaTepHasIbl, KOMIIO3UIIMOHHBIC MaTEePUaIbl, HA3HAYCHUE Pa3IMYHBIX
MaTepHaoB.
BrimeniepeuriciieHHple ' YMEHHSI M 3HAHUS HampaBieHbl Ha (OpPMHUpPOBaHHE Y

CTYJICHTOB CJIEAYIONINX MPO(PECCHOHATBHBIX U OOIINX KOMIETEHIIHIA:

Kox HaumenoBaHue pe3yjbrara 00y4eHuUus

OK 1 Br16upaTh ciocoObl perienust 3a1a4 NpopecCUOHaNbHON AESITEIbHOCTU
IPUMEHUTEIBHO K PA3IMUHBIM KOHTEKCTaM

OK 2 Ocy1ecTBIATh MOKCK, aHAIU3 U UHTEPIPETALNIO HHPOPMAIUU, HEOOXOIUMON A1
BBITTOJTHEHUS 337]a4 TPO(PECCHOHAIBHOMN JIESITEbHOCTH

OK 3 Ocy1ecTBIATh MOKCK, aHATU3 U UHTEPIPETALNIO HHPOPMAIUY, HEOOXOUMOM A1t

BBITIOJTHEHUS 33124 PO eCCUOHATbHON NeSTeIbHOCTH

OK 4 PaGotate B Ko/IeKTHBE U KOMaH e, 3P(PEKTUBHO B3aUMO/IEHCTBOBATh C KOJIETaMH,
PYKOBOJCTBOM, KJIIMEHTAMH

OcCyIIeCTBIATh YCTHYIO U TMCbMEHHYIO KOMMYHHMKAIMIO HA TOCYAAPCTBEHHOM SI3BIKE
OK 5 Poccuiickoit @eneparuu ¢ yaeTroM 0COOEHHOCTEN COLMABHOTO U KYJIbTYPHOIO

KOHTEKCTa

OK 6 [IposBAATE Irpa’kIaHCKO-NATPUOTUYECKYIO MTO3UIUI0, IEMOHCTPUPOBATH OCO3HAHHOE
IMOBEACHHWE HA OCHOBC TpaAULIMOHHBIX 06IIqueJ'IOBe'-IeCKI/IX HeHHOCTeﬁ

OK 7 ConeiicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH CPelbl, peCypcocOepekeHHIO,

B(b(i)CKTI/IBHO JIENiCTBOBATh B LIp€3BI:I‘-IE[I‘/’IHI:IX CUTyalusa




OK 10 [Tonp30BaTbes MpodecCHOHATBHON TOKyMEHTAlUel Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM $SI3bIKaX
K 1.1 BbInonHATE HaJIaaKy, pEryJIMPOBKY U IIPOBEPKY JIEKTPUUECKOIO U
"7 | BIeKTpOMEXaHUYECKOTO 000PYI0BAHHUS
K 1.2 Opranu3oBbIBaTh U BHIIOIHATH TEXHUUYECKOE OOCITY)KMBAaHHE U PEMOHT
"7 | BIEKTPUUYECKOTO U IEKTPOMEXAHUYECKOTO 000PY10BaHUS
K 1.3 OcyiecTBIATh JUAaTHOCTUKY U TEXHUYECKUH KOHTPOJIb IIPU IKCILITyaTal[uu
™" | BIEKTPUUYECKOTO U IEKTPOMEXAHUYECKOTO 000PYI0BaHUS
K 2.1 Opranu30BbIBaTh ¥ BHIIOIHITH PAOOTHI MO AKCIUTyaTaIluH, OOCITY)KUBAaHUIO M PEMOHTY
""" | OBITOBOM TEXHUKHU
IIK 2.2. | OcymecTBasATh TUarHOCTUKY U KOHTPOJIb TEXHUYECKOT'O COCTOSIHUSI OBITOBOM TEXHHUKHU
K 2.3 [IporHo3upoBaTh 0TKa3bl, ONMPEAETATH PECypChl, 0OHAPYKUBATH A€(PEKTHI
" | 27eKTPOOBITOBON TEXHUKH

3 ®opMBbI KOHTPOJISA ¥ OLIEHKH Pe3yJbTATOB 0cBOeHus Y /[

KoHTpons M oneHKa pe3yiabTaTOB OCBOCHHUS — 3TO BBISIBIICHHE, U3MEPEHHUE U
OLICHMBAaHUE 3HAHUW, YMEHHA W (OPMHUPYIOIMXCSI OOMMX M HpOo(hecCHOHATBHBIX
KOMIIETEHIIMH B paMKax ocBoeHus Y /.

B cootBercTBUM ¢ yueOHBIM I1aHOM crnenranbHocTh 14.02.02 «PamuanronHas

0e3omacHOCTb», paboueld  mporpaMMol  JUCHMIUIMHBI  «MaTtepualioBeeHue,

peLyCMaTPUBAETCS TEKYLIUI U POMEXYTOYHBI KOHTPOJIb PE3YJIBTATOB OCBOEHUH.

3.1 ®opmbl TEKyIEro KOHTPOJIS

Texkymuii KOHTPOJIb YCIIEBAEMOCTH NPEJCTaBIAECT COOOMl MPOBEPKY YCBOCHHS
y4eOHOro MaTepuasa, peryJsipHO OCYLIECTBISIEMYIO Ha IPOTSHKEHUN Kypca 00y4eHHUS.

Texkymuii KOHTpOJIb pe3ydbTaTOB ocBoeHus Y ]I B cooTBeTcTBUM ¢ padoueit
MIPOTPaMMON U KaJIEHAAPHO-TEMATUYECKUM IUIAHOM IMPOMCXOIUT IPU UCIOJIB30BAHUHN
CJIEYIONUX 00s3aTeIbHBIX (POPM KOHTPOJIS:

- YCTHBIN WJIM MMCBMEHHBIN OIPOC 10 KaXI0H TEME,

- cJlaya KOHTPOJIBbHBIX TOYEK (KOJUIOKBUYMOB) 110 IPOWJEHHOMY MaTepuaiy.

Bo Bpems mnpoBeneHHs Y4YEOHBIX 3aHSATHI JOMOJHUTENBHO HUCHOIB3YIOTCS
cienyromuye (QopMbl TEKYLIEro KOHTPOJIS — TECTUPOBAHUS MO OCHOBOIOJIAralolUM
MTOHATUSIM, HAITMCAHUS JTOKJIAJ0B.

YcTHBIE WM NHMCbMEHHBIE OINPOCHI IPOBOMATCS C ILEJIBK0 YCBOCHUS U

3aKPCILICHUSA 3H3.HPII>1, OBJIaACHUA HpO(I)eCCI/IOHaJIBHLIMI/I KOMIICTCHIUAMM.



Craya KOHTPOJIBLHBIX TOYEK (KOJJIOKBHUYMOB) M0 MPOMJIEHHOMY MaTepuaJy.
KosnokBuyM nDpOBOAMTCS € LENbKD KOHTPOJS YCBOCHHBIX 3HAHUM M yMEHUUW H
MOCIICAYIOIIEr0 aHain3a TUIMUYHBIX OMIMOOK W 3aTPyIHEHUN CTYJEHTOB B KOHIIE
u3yueHust  paszzgena.  CormacHO — KaJeHAApPHO-TEeMaTH4YeCcKoMy — miany Y/
«MarepuanoBeaeHe» MPEAYCMOTPEHO MTPOBEACHHUE CIEAYIOMIMX KOJUIOKBUYMOB:

- koJutokBUYM Nel mo pasneny «OCHOBBI METAJIIOBEACHUSY;

- KoJu1oKBUYM Ne2 no pazneny «CTanu U 4yryHbI»;

- kookBuyM Ne3 mo pasgeny «CrocoObl 00pabOTKM KOHCTPYKIIMOHHBIX
MaTepuaIoBy;

- KoJutokBUYM Ne4 nio paszzaeny «KOHCTpyKIIMOHHBIE MaTEPUATIBIY;

- komwiokBuym Ne5 mno pazgeny «Hemeraummueckue KOHCTPYKUIHOHHBIC
MaTepUalb).

CBoanasi Ta0/iuIIa 110 PUMEHsIeMbIM (JOPMaM U METOIaM TEKYILIero KOHTPOJIS U
OlIEHKH Pe3yJIbTAaTOB 00y4eHus!

Pe3yabTaThl 00yuyeHus @®opMbI U METOAbI KOHTPOJISI U OLlEHKH
(ocBOEHHBbIE YMEHHsl, YCBOEHHbIE 3HAHMS) pe3yabTaToB 00y4eHHsI
YMeTh: OMTUCHIBATh U OOBSICHATH CBOWCTBA,

Texkymuii KOHTpPOJIb B hopMme:

Ha3Ha4YeHHe U 00JaCTH IPUMEHEHHUSI
- YCTHOTO ¥ IMCBMEHHOT'O OIIPOCa;

Pa3JINYHBbIX MATCPUATIOB; ACJIATh BHIBOJALI HA - CaMOCTOSTEILHOI pa60TBI;

- TCCTUPOBAHUA 110 OCHOBOIIOJIaratOIInuM
OCHOBC 3KCIICPUMCHTAJIbHBIX JaHHBIX. .

IIOHATHUAM,
3HATb: CMBICIT IIOHSITHIA: METalj, CIljiaB, - HalTMCaHus JOKJIad0B.

KpUCTAJUIMYECKas peleTKa .
P P ’ Py0e:xHblii KOHTPOJIb B hopme:

KOHCTPYKLIMOHHbIE MaTepHaIbl, - KOHTPOJIbHOW TOYKH (KOJIJIOKBUYMA);

KOMITO3UIIMOHHBIE MaTepHAalbl, HA3HAUCHUE .
HToroBblii KOHTPOJIb B (hOpME dK3aMEHA

Pa3IMYHBIX MaTCpHUAIOB.




3.2 ®opMa NpOMeKYTOYHOI aTTeCTAIMU

[Ipomexyrounas arrecraumss 1o YJI «MarepuajsioBeneHue» - SK3aMEH,

cnieruuKaIms KOTOporo coaeputcs B qanaom KMM.

4 Cucrema oueHuBaHusi komiuviekta KHM Tekyuiero KOHTPOJsi M
NMPOMEKYTOYHOM ATTeCTALNH

Cucrema OIIEHUBAHUS UMEET €UHbIC KPUTEPUHU U OMKMCAaHA B COOTBETCTBYIOIIUX
METOIUYECKUX PEKOMEHJIAIMAX, B CHeU(UKAIMK K KOHTPOJIBHBIM TOYKaM, UTOTOBOM
aTTECTaIlUH.

Kaxxapiit Bua paboThl OLIEHUBAETCS 10 MATHOAUIFHOM CHUCTEME.

«5» (OTIMYHO) — 3a TIIyOOKO€ U TIOJIHOE OBJIAJICHUE COJIepKaHUEM Y4eOHOTro
MaTepuaga, B KOTOPOM CTYJIEHT CBOOOJHO U YBEPEHHO OpPUEHTHUPYETCS; 3a YMEHHUE
BBICKA3bIBaTh W OOOCHOBBIBATH CBOM CyXkAcHHSA. OIleHKa «OTIUYHO» MPEAToaract
IPaMOTHOE U JIOTUYHOE U3JI0’KEHUE OTBETA.

«4y» (XOpoIllo) — €CIM CTYACHT IMOJHO OCBOMJI Y4eOHBIH MaTepuas, BIlaJleeT
OCHOBHOW TEPMHUHOJIOTHEW W TOHSATUNHBIM ammapaTtoM, OPUEHTUPYETCS B MU3yUYCHHOM
MaTepuaiie, TpaMOTHO H3JaraeT OTBET, HO COJepkaHue u (opmMa OTBETa HMEIOT
OTJICTTbHBIC HETOYHOCTH.

«3» (yIOBIETBOPUTENIBHO) — €CIIU CTYJIEHT OOHAPY>KUBAET 3HAHWE U TIOHUMAaHHE
OCHOBHBIX TIOJIOKEHUN y4eOHOro Marepuana, HO U3JaraerT €ro HemoJjHo,
HEIOCJIeIOBATEIbHO, JIOMYyCKAeT HETOYHOCTH, B NMPUMEHEHHH TEOPETUUYCCKUX 3HAHHM
Opy OTBETE Ha MPAKTHUKO-OPUEHTUPOBAHHBIC BOMPOCHI; HE yMEET 0Ka3aTeIbHO
000CHOBaTh COOCTBEHHBIE CYXJICHUS, BJIaJIeeT TOJIbKO 0a30BOM TEPMHUHOJIOTHEH.

«2»  (HEyIOBJETBOPUTEIIBHO) — €CIM CTYJEHT HMEeT pa3pO3HEHHBIE,
OeccUCTeMHBbIC 3HaHUS, JOMYCKAaeT OIMMUOKH B OMNPEACICHUH O0a30BBIX TMOHATHMH,

HCKaXacT UX CMBICJI, HC BJIaACCT TCpMHHOHOFH@ﬁ.



Il Texkymuii KOHTpPOJb M OLEHKa Ppe3yjbTaTOB o0yueHus Y/I
«MaTtepuajaoBeIeHUE»

Cnenndukanus KOHTPOJbLHOH ToOYkH (KoJLu1okBIHymMa) Nel mo ¥V /[
«MarepuajsioBeaeHue»

1- Ha3HaueHue KOJUIOKBUYMa — OLICHUTh YPOBEHb MOJTOTOBKH CTYJIEHTOB MO Y /|
«MarepuanoBenenue» mno paszaeny «OCHOBBI METaUIOBEACHUS» C LEIbI0 TEKyLIEH
IIPOBEPKU 3HAHUN U YMEHUM.

2- CopmepkaHue KOJUTOKBUYMa OIPEACIsAeTCS B COOTBETCTBHH C pabodeit
nporpammon Y/l u conepkanuem pasaeia.

3- IpunaIMIeEr 0TOOpa comepkaHusl KOJUTOKBHYMa: OPUCHTAIUS Ha TPeOOBaHUS K
pe3ynbTaTam OCBOCHHUS pa3jiesia, MpeCTaBIEHHOTo B paboyeil nporpamme Y /.

4- CTpyKTypa KOJJIOKBUYMaA

4.1- KomnokBuyM 1o pazaeny «OCHOBBI METANIOBEICHUS» COCTOUT W3 YCTHOTO

orpoca.

NHcTpyKuus 1J1s CTYA€HTOB

1- ®opma mpoBenaeHUs ~TEKYIIETO KOHTPOJS 3HAHUW 1O  pasaeny
«CrangapTuzanus» AUCHUILUIMHBI «MatepuaaoBeIeHHe)» — KOJTIOKBHYM.

2- ITpuHIMIBEI 0TOOpa comep)aHus KOJUTOKBHYMa: OPUEHTAIUS HA TPeOOBaHUS K
pe3yabTaraMm oOcBOoeHMsI pazfena «OCHOBbI METAJUIOBEACHUS», MNPEICTABICHHOTO B
paboueit nporpamme Y /1.

3- CTpyKTypa KOHTPOJIBHOW TOYKH.

3.1- KomnokBuym 1o pazzaeny «OCHOBBI METAIIOBEACHUS» COCTOUT U3 YCTHOTO
ompoca.

4- PekoMeHAIMU IO OATOTOBKE K KOJJIOKBUYMY
[Ipu moATroTOBKE K KOJUIOKBUYMY PEKOMEHIYETCSl MCIIOIb30BaTh KOHCIEKTHI JICKIIUM, a
TaK)Xe Y9eOHUKH U HHTEPHET — PECypCHI.

UToOBl yCHENmHO CHPaBUTHCS C BOMPOCAMH KOJIJIOKBUYMA, HY)XHO BHHUMATEIHHO
POYUTATh BOMPOCHL. VIMEHHO BHUMATENbHOE, BAYMUYMBOE YTEHHE M TIOHUMAHHE
BOIIpOCa — TIOJIOBUHA ycrexa. bynbre BHHMartenbHbl! OOAyMbIBaiTE THIATENHHO H

HETOPOILJIMBO CBOM OTBETHI! bypTe yBepeHHbI B cBoMX cuiax! XKemnaem ycnexa!



MWHUCTEPCTBO HAYKU U BBICILIETO OBPA3BOBAHI S POCCUICKON OEJIEPALINNA
OBHUHCKHWI UHCTUTYT ATOMHOM SHEPTETUKU
— ¢unman genepaabHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIET0 MPO(ECCHOHATBEHOTO 00pa30BaHUS
«HaroHanpHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN
(MATD HUAY MUDN)
TEXHUKYM NATD HUAY MUDPU

BOHpOCBI AJIA TIOATOTOBKH O0TBE€TA KOJJIOKBUYMa

Pa3znen 1 «OcHOBBI METAJLJIOBEICHUA»

1- KoMy npuHaageXUT CO3JAaHHE HAy4YHBIX OCHOB MeTramuioBeneHusa? UTto oH
YCTaHOBWJI?

2- OcHOBHbIE HaNpaBJICHUS METAJUIOBECHHUSL.

3- UTo cy’>KUT OCHOBHOM MaTepHalbHONU 023011 MAITMHOCTPOCHUS?

4- Yro Takoe Mmetamibl? Kakum HaOOpoM CBOICTB XapaKTEpHU3yeTCs OSTOT
mMarepuan’?

5- Kpucrannmueckas pemerka. CxeMa KpUCTaJUIMYECKOM PEIIeTKH.

6- DnemeHTapHas sYEHKa.

7- OCHOBHBIE TUIBI KPUCTAIUIMUECKUX PELIETOK.
8- Uro takoe uzotponus? UTo Takoe aHU30TpOIHs?

9- Uro Takoe amtotponusa? [IpuMep amoTponu4ecKoro N3MEHEHHUS.

10-  Yro takoe peppomarneruzm? UTo oTHOCUTCS K (heppomMarHeTukam?
11-  Toueunsie neheKTHI.
12-  Jluneiinble neeKTHI.

13-  Vnpyras nedopmarusi.

14-  Ilnactuueckas nedopmarus.

15-  OcHOBHBIE NOHSTHUSA B TEOPUH CILIABOB.

16-  Kakwue pa3nuyaroT CIIaBbl B 3aBUCUMOCTH OT XapaKTepa B3auMOICUCTBUS
KOMITOHEHTOR?

17-  Kaxue TBepable pacTBOPbl pa3IUYalOT B KPUCTANIMYECKOM pelIeTKe

pacTBOpUTENsE MO XapakTepy pachpeicsieHUuss aTOMOB PAaCTBOPEHHOTO
BEILECTBA.

18-  PaspyiieHue MeTaios.

19- CBoiicTBa METAJJIOB U CIIJIABOB.



Cnenudurkanusi KOHTPOJbHOM TOYKH (KOLIOKBHYMA) Ne2 o Y /[
«MarepuanoBeaeHue»

1- Ha3HaueHue KOJUIOKBUYMa — OLICHUTh YPOBEHb MOJTOTOBKH CTYJIEHTOB MO Y /|
«MarepuanoBenenue» no pasaeiny «CTtal M 4yTryHb» C LEJIBbIO TEKYIIEH MPOBEPKH
3HAHUU U YMEHUU.

2- ConepxaHue KOJUIOKBUYMa OIpEAeNsieTcss B COOTBETCTBUM C paboueit
nporpammon Y1 u conepkaHueM pasiena.

3- Ilpuniunsl oTOopa copepKaHus KOJUIOKBUYMa: OPHEHTAIMs Ha TPeOOBaHUS K
pe3yibTaTaM OCBOCHHUS pasjienia, MpeCTaBIeHHOTO B paboyeit mporpamme Y /1.

4- CTpyKTypa KOJJIOKBUyMa

4.1- KomnoxkBuym no pazzaeny «Ctaly U 4yTyHbI» COCTOUT U3 YCTHOTO OMpoca.

NHcTpyKuus 1J1s CTYA€HTOB

1- ®dopma mpoBeneHUs] TEKYIIEro KOHTPOJS 3HaHUM 1o pazaeny «Craiu u
YyT'YHBD TUCIUIUIMHBI «MaTepuanoBeAeHUE» — KOJUIOKBUYM.

2- ITpunIMIBEr 0TOOpa comepKaHus KOJUTOKBHYMA: OPUCHTAIUS HA TPeOOBaHUS K
pe3ynbTaTaMm OcBoeHUsl pazaena «CTaiu M 4yryHbD», MPEACTaBICHHOTO B pabodeit
nporpamme Y /1.

3- CTpyKTypa KOHTPOJIBHOW TOYKH.

3.1- KonnokBuyM 110 pazaeny «Ctaiy U 49yTyHb» COCTOUT U3 YCTHOTO OIpOca.

4- PekoMeHIaIUH 110 TOATOTOBKE K KOJIJIOKBUYMY
[Ipy moAroTOBKE K KOJUIOKBUYMY PEKOMEHIYETCS MCIOIb30BaTh KOHCIEKTHI JICKIIUM, a
TaK)Xe YUeOHUKHU U UHTEPHET — PECYPCHI.

UToOBl YCHEIIHO CHPaBUTHCS C BOIMNPOCAMHM KOJJIOKBUYMa, HYXHO BHUMATEJIBHO
MPOYMUTATh BONPOCH.. VIMEHHO BHUMATENIBHOE, BIAYMYHMBOE YTEHHE M TOHUMAaHHE
BOIIpOca — TOJIOBMHA ycriexa. byapre BHUMaTenbHbl! OOMyMBIBaiTE TIHIATEIBHO U

HETOPOIUIMBO cBOM OTBEThI! ByabTe yBepeHHb! B cBoux cuiax! JXKemaem ycnexa!



MWHUCTEPCTBO HAYKU U BBICILIETO OBPA3BOBAHMS POCCUINCKON OEJIEPALINNA
OBHUHCKHWI UHCTUTYT ATOMHOM SHEPTETUKU
— ¢unman genepaabHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIBHOTO YUPEKIACHUS
BBICIIIET0 MPO(ECCHOHATBEHOTO 00pa30BaHUS
«HammoHanpHbBIN UCCIIEN0BATENBCKUIN ANepHbIA YHUBEpCUTET « MU DI»
(MATD HUAY MUDN)
TEXHUKYM NATD HUAY MUDPU

Bomnpocs! AJ1s1 NOATOTOBKY 0TBETA KOJUIOKBHYMA
Paznen 2 «Ctanu U 4YyryHbI»

1- Yto Takoe crans? Knaccuduxamus craneil.

2- YTnepoaucTble KOHCTPYKIIMOHHBIE CTaJIH.

3- YrinepoaucTeie MHCTPYMEHTAIbHBIC CTAIIH.

4- JlerupoBaHHbBIE CTAJIH.

5- YriepoaucTsie, BEICOKONPOYHbIE, TPYKUHUCTHIE, U3HOCOCTOMKUE CTaNIH.
6- Jlmarpamma cocTOSHUS Kene30-TpadurT.

7- Cepblil UyTYH.

8- BrICOKOTIPOUHBIA, KOBKHIA, OTOCTICHHBII YyTyHBI.

9- MapkupoBKa crasnei.

10- MapkupoBKa YyTryHOB.



Cnenndukanus KOHTPOJbHOM TOYKH (KOJLUIOKBHYMa) Ne3 mo YV /[
«MarepuanoBeaeHue»

1- Ha3HaueHue KOJUIOKBUYMa — OLICHUTh YPOBEHb MOJTOTOBKH CTYJIEHTOB MO Y /|
«MarepuanoBenenue» 1o pazgeny «CrnocoObl  00paOOTKM  KOHCTPYKIIMOHHBIX
MAaTEPHUAJIOB) C LEIBIO TEKYIIEH TPOBEPKHA 3HAHUA U YMEHUM.

2- CopepxaHHME KOJUIOKBUYMa OIpEAEIseTCs B COOTBETCTBUU C paboueil
nporpammon Y1 u conepkaHueM pasiena.

3- Ilpuniunel oTOopa copepKaHus KOJUIOKBUyMa: OPHEHTAIMs Ha TpeOOBaHUS K
pe3ysibTaTaM OCBOEHUS pasjiena, IPeICTaBIeHHOro B paboueil mporpamme VY /1.

4- CTpyKTypa KOJJIOKBUyMa

4.1- KomiokBuym mno pazgeny «CrnocoObl 00pabOTKM KOHCTPYKIIMOHHBIX

MaTCpUaJIOB» COCTOUT U3 YCTHOI'O OIIpOCaA.

NucTpykuus AJisi CTyACHTOB

1- ®dopma mnpoBeAcHMs] TEKYIIEr0 KOHTpoJsl 3HaHUW 1o pazgeny «CrnocoObl
00pabOTKM KOHCTPYKLIMOHHBIX MAaTE€pUalOB» IUCUUIUIMHBI «MaTepuaioBeaeHue» —
KOJUIOKBUYM.

2- [lpuHiunel oTOOpa copepKaHus KOJUIOKBUYMa: OPHEHTAIMs Ha TPEOOBaHUS K
pesynbratam  ocBoeHMs  pazfena  «CnocoObl  00pabOTKM  KOHCTPYKLIMOHHBIX
MaTepHaJIOBy, MPEJCTABICHHOTO B paboueil mporpamme Y /1.

3- CTpyKTypa KOHTPOJIBHON TOUYKH.

3.1- KommokBuym 1o pazgeny «CrnocoObl 00paOOTKM KOHCTPYKIIMOHHBIX
MaTEpHaIOB» COCTOUT U3 YCTHOTO OIpOca.

4- PexomMeHAAIMH 110 TOATOTOBKE K KOJUIOKBUYMY
IIpy mOAroTOBKE K KOJUIOKBUYMY PEKOMEHAYETCS MCIIOJIb30BaTh KOHCIIEKTHI JICKIUH, a
TaK)K€ Y4eOHUKH U UHTEPHET — PECYPCHI.

YroObl yCHEmHO CHpPaBUTHCA C BOMPOCAMHM KOJJIOKBUYMAa, HY)KHO BHHMMATEIbHO
MIPOYUTATh BOIPOCHL. VMEHHO BHHMMATENBHOE, BAYMYHMBOE UYTEHHWE W IIOHUMaHHE
BOIIpOCa — TOJIOBMHA Yycrexa. bynbre BHuUMarenbHbl! OOAyMBbIBaliTE TIHIATEIBHO U

HETOPOIUIMBO cBoM 0TBeThI! Bynbre yBepeHHbI B cBoux cuiax! Xenaem ycnexa!



MWHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHI S POCCUINCKON OEJIEPALINNA
OBHUHCKHWI UHCTUTYT ATOMHOM SHEPTETUKU
— ¢unman genepaabHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIBHOTO YUPEKIACHUS
BBICIIIET0 MPO(ECCHOHATBEHOTO 00pa30BaHUS
«HamoHanpHbIN UCCIIEN0BATENBCKUM AaepHbld YHUBEpCUTET « MUDIN)»
(MATD HUAY MUDN)
TEXHUKYM NATD HUAY MUDPU

Bonpoce! /151 NOATOTOBKYU 0TBETA KOJJIOKBUYMA
Paznen 3 «CnocoOb1 00padoTKN KOHCTPYKIIMOHHBIX MATEPHAJIOB)

1- Tepmuueckasi 00pabOTKa METAILIOB.

2- llens moboro mporecca TepMUYECKOM 00paboTKu?
3- IlpeumymiecTBa TEpMOOOPAOOTKH.

4- Buasl TepMUYECKON 00pabOTKH.

5- XUMHUKO-TepMHUYecKas 00paboTKa METAIIJIOB.

6- Kakwue npoiiecchl MpOTEeKarOT MPU XUMUKO-TEPMUYECKO 00paboTke?

{ - HasHaueHne 1 TEXHONOTHS BHIOB XUMHUKO-TEPMHUUECKOM 00pabOTKU: IIeMEHTals,
a30TUPOBAHUE, [TMAHUPOBAHUE U JIP.

8- Tepmomexanmdeckas 00pabOTKa CTaJIeH.

9- MeTomBI MOBEPXHOCTHOTO YIIPOUHEHHS CTAIBHBIX AETAJIEH: cTapeHne, 00paboTka
X0JIOJIOM, METO/I IIJIaCTHYECKOU aedopmaruu.

10- Knaccuduxanuys TepMoMeXaHNYECKOM 00pabOTKH B 3aBUCUMOCTH OT

TEeMIIEpaTypHl.



Cnenudukanusi KOHTPOJbHOM TOYKHU (KOLIOKBUYMA) Ned o Y /[
«MarepuasoBeaeHue»

1- Ha3HaueHue KOJUIOKBUYMa — OLICHUTh YPOBEHb MOJTOTOBKH CTYJIEHTOB MO Y /|
«MarepuanoBenenue» 1o pasueny «KoOHCTpyKIMOHHBIE MAaTEPUANIBD) C LENIbIO TEKYIIEH
MPOBEPKU 3HAHUN U YMECHUMU.

2- ConepxaHue KOJUIOKBUYMa OIpEAeNsieTcs B COOTBETCTBHM C paboyeit
nporpammon Y1 u conepkaHueM pasiena.

3- Ilpuniunel oTOopa copepKaHus KOJUIOKBUyMa: OPHEHTAIMs Ha TpeOOBaHUS K
pe3yibTaTaM OCBOCHHUS pasjienia, MpeCTaBIeHHOTO B paboyeit mporpamme Y /1.

4- CTpyKTypa KOJJIOKBUyMa

4.1- KomnokBuyM mno pazneny «KoHCTpyKIHMOHHBIE MaTepuaibl» COCTOUT W3

YCTHOTO OIpoca.

NucTpykuus AJisi CTyJ1€HTOB

1- ®opma mpoBeleHUs TEKYIIETO KOHTPOJS 3HAHUW 1O  pasierny
«KOHCTpyKIIMOHHBIE MaTEPHAITBI TUCIUTIIMHBI « MaTepraioBeIeHNEe» — KOJUIOKBUYM.

2- [puniunel otrO0pa comepxKaHusi KOJUIOKBUyMa: OPUEHTAIUS HA TPeOOBaHUS K
pe3ynbTaTaM OCBOEHHUA pazjena «KOHCTPYKIIMOHHBIE MaTepUaNIb), MPEACTaBICHHOTO B
paboueit nporpamme Y /1.

3- CTpyKTypa KOHTPOJIBHOW TOYKH.

3.1- KomnokBuym mo pazaeny «KOHCTpYKIIMOHHBIE MaTepHaIbD) COCTOUT W3
YCTHOT'O OIpoca.

4- PexoMEHIAIMH 110 TTOJATOTOBKE K KOJUIOKBUYMY
[Ipu moaroTOBKE K KOJUIOKBUYMY PEKOMEHIYETCS HMCITOIh30BaTh KOHCIICKTHI JICKITUH, a
TaK)Xe Y9eOHUKH U HHTEPHET — PECypCHI.
UToOBl YCMENIHO CIPaBUTBCS C BOIMPOCAMH KOJJIOKBUYMa, HY)XHO BHHUMATEILHO
MPOYUTaTh BOMPOCH. VIMEHHO BHHMMATEIbHOE, BIYMYHMBOE UYTEHHWE U TOHWMAaHUE
BOIIpOca — TOJIOBMHA Yycrexa. bynbre BHUMarenbHbl! OOAyMBIBaiiTe THIATENHHO U

HETOPOIUINBO cBOM OTBETHI! bynbre yBepeHHBI B cBoux cunax! Kemaem ycnexal



MWHUCTEPCTBO HAYKU U BBICILIETO OBPA3BOBAHM S POCCUICKON OEJIEPALINN
OBHUHCKHWI UHCTUTYT ATOMHOM SHEPTETUKU
— ¢unman genepaabHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIBHOTO YUPEKIACHUS
BBICIIIET0 MPO(ECCHOHATBEHOTO 00pa30BaHUS
«HaroHanpHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN
(MATD HUAY MUDN)
TEXHUKYM UNATD HUAY MUDPU

Bonpoce! /151 NOATOTOBKYU 0TBETA KOJJIOKBUYMA
Paznen 4 « KOHCTPYKIIMOHHBIE MATEPHAIBI»

1- Knaccudukanusi KOHCTPYKIIMOHHBIX CTaJIEH.
2- CBolicTBa KOHCTPYKIIMOHHBIX CTaJIEH.

3- HaznaueHnme KOHCTPYKIIMOHHBIX CTaJEH.

4- Knaccugukanuys HHCTPYMEHTAJIbHBIX CTaJICH.
5- CBOMCTBa MHCTPYMEHTAJIbHBIX CTaJIEH.

6- Ha3zHaueHne HHCTPYMEHTAIBHBIX CTAJICH.

/- Yro Takoe Koppo3us?

8- Koppo3noHHO-CTOIKHE CTaIN U CIUIABHI.

9- Koppo3zus anekTpoMexaHudecKas i XUMUIECKasl.

10- Kak nocturaercs noBbIIIEHUE YCTOMYMBOCTH CTAIU K KOPPO3UH?
11- JKapocrolikue cTanu v CIUIaBsl.

12- JKaporpouHble CTaJId U CILIABBI.

13- [{BeTHbIe MeTaIbl. OOJACTH TPUMEHEHUS.

14- Pa3sHOBUIHOCTH LIBETHBIX METAJLIIOB.

15- Menp u e€ criaBbl.

16- CBoliCTBa ¥ MPUMEHEHUE MEIU.

17- AJIFOMUHHN U €TO CIUIaBHI.

18- CBoOIICTBA U IPUMEHEHUE ATTIOMUHUSL.

19- TuTaH 1 ero CBOMCTBA.

20- Maruuii 1 ero CBOMCTBA.



Cnenuduxkanusi KOHTPOJbHOM TOYKHU (KOLIOKBHYMA) NeS o YV /I
«MarepuasoBeaeHue»

1- Ha3HaueHue KOJUIOKBUYMa — OLICHUTh YPOBEHb MOJTOTOBKH CTYJIEHTOB MO Y /|
«MarepuanoBenenue» no pazaeny «Hemeramnnueckne KOHCTPYKIMOHHBIE MATEPUAIIBIY
C LEJBIO TEKYIIEH IPOBEPKH 3HAHUA U YMEHUM.

2- ConepkaHue KOJUIOKBUYMa OIpEAeNsieTcss B COOTBETCTBUM C paboueit
nporpammon Y1 u conepkaHueM pasiena.

3- Ilpuniunel oTOopa copepKaHus KOJUIOKBUyMa: OPHEHTAIMs Ha TpeOOBaHUS K
pe3ysibTaTaM OCBOEHUS pasjiena, IPeICTaBIeHHOro B paboueil mporpamme VY /1.

4- CTpyKTypa KOJJIOKBUyMa

4.1- KommokBuyM 10 paszzneny «Hemeraminueckue KOHCTPYKLIHOHHBIE

MaTCpUuaJbD) COCTOUT U3 YCTHOI'O OIIpOCa.

NucTpykuus AJisi CTyJ1€HTOB

1- ®opma mpoBeleHUs TEKYIIETO KOHTPOJS 3HAHUW 1O  pasierny
«Hemeramnmueckue KOHCTPYKITHOHHBIC MaTepHalIb TUCITUTUTHHBI
«MarepuanoBeeHIE» — KOJUTOKBHYM.

2- ITpuHIMIBEI 0TOOpa comep)aHus KOJUTOKBHYMa: OPUEHTAIUS HA TPeOOBaHUS K
pe3ynbTaTaM OCBOeHHS pasnena «Hemeramnnmdeckne KOHCTPYKIIMOHHBIE MaTepuaibl»,
IpeICTaBIIEHHOTO B paboueit mporpamme Y /.

3- CTpyKTypa KOHTPOJIBHOW TOYKH.

3.1- KomnmokBuym mo pasgeny «Hemeramimueckue KOHCTPYKIIMOHHBIC
MaTepuabDy COCTOUT U3 YCTHOTO OIpoca.

4- PexoMEHIAIMH 110 TTOJATOTOBKE K KOJUIOKBUYMY
[Ipu moaroTOBKE K KOJUIOKBUYMY PEKOMEHYETCS MCIIOIh30BaTh KOHCIIEKTHI JICKITUH, a
Tak)Ke Y9eOHUKH U HHTEPHET — PECypCHI.

UToOBl yCHEmHO CHPaBUTHCS C BOMPOCAMHU KOJJIOKBUYMA, HY)XHO BHHUMATEIHHO
MPOYUTaTh BOMPOCH. VIMEHHO BHHMMATEIbHOE, BIYMYMBOE UYTEHHWE U TOHWMAHUE
BOIIpOCAa — TIOJIOBMHA Yycriexa. bynbre BHMMarenbHbl! OOQyMBIBaliTE TIHIATEILHO M

HETOPOIUIMBO cBoM 0TBeThI! Bynbre yBepeHHbI B cBoux cuiax! Xenaem ycnexa!



MWHUCTEPCTBO HAYKU U BBICILIETO OBPA3BOBAHI S POCCUICKON OEJIEPALINNA
OBHUHCKHWI UHCTUTYT ATOMHOM SHEPTETUKU
— ¢unman genepaabHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIBHOTO YUPEKIACHUS
BBICIIIET0 MPO(ECCHOHATBEHOTO 00pa30BaHUS
«HamoHanpHbBIN UCCIEN0BATENbCKUH sAepHbId YHUBEPCUTET « MU DI»
(MATD HUAY MUDN)
TEXHUKYM NATD HUAY MUDPU

BOHpOCbI AJIA IIOATOTOBKH O0TBE€TA KOJJIOKBHYMA

Pa3znen «Hemera/uinyeckne KOHCTPYKIIMOHHbIE MATEPHAJIBI»

1- Yro Takoe miacTuuecKrue Macchl?

2- KakuMu neHHBIMH CBOMCTBaMU 00JIafar0OT IIACTMACCHI?

3- CpoiicTBa, CIIOCOOBI CUHTE3a MTOJIUMEPOB.

4- TepMOpEaKTUBHBIE U TEPMOILIACTUYHBIC MJIACTMACCHI.

5- YTo BXOJMT B COCTaB Ij1acTMacc?

6- Knaccudukamus miactMace 1Mo BUIY HaIOJTHUTEIIS.

/- CocrtaB, CBOMCTBa, MPUMEHEHUE B MAIIMHOCTPOEHUHU: TIOJIUCTUPOII, BUHUILIACT,
MOJIMATUJICH U JP.

8- Uro mpexacraBinser co0oii pe3uHa?

9- EcTecTBeHHbIE U NCKYCCTBEHHBIC PE3UHBI.

10- CocraB pe3uHBI.

11- CBOICTBA PE3UHOBBIX U3EIHUM.

12- CriocoObI M3roTOBIICHUS PE3UHOBBIX U3/ICIUN.
13- Knaccudukanuys pe3auHOBbIX U3/AENIUN 110 HA3HAYEHUIO.
14- CBolicTBa MUHEPAJIOB.

15- Buael Munepanos.

16- OO6u1acT MpUMEHEHUsI MUHEPAJIOB.

17- [1p€3037IEKTPUKH, TTBE30KEPAMUKA.

18- CBoiicTBa cTeKIa.

19- CocraB crekia.

20- Knaccudukanus crexna.

21- [IpumeHeHue cTekia B MATMHOCTPOEHUH.



Il [Ipome:xxyTouHasi arTecTanus mno Y/l

Cnenuduxanus 3xk3aMeHa no gucuuninte «MarepuajioBeaenue

Ha3HayeHue 3K3aMeHa - OLICHUTHh ypOBEHb IOATOTOBKM CTYIEHTOB 1O Y /]|
«MarepuanoBefeHre» C IEJbI0 YCTAHOBIEHUS WX TOTOBHOCTUM K JalibHEHIIeMy
ycBoenuto OITOII cnermanpHOCcTH 14.02.02 «PamnannonHas 6€301macHOCTHY.

Conep:kanue »3K3ameHa omnpejaensercs B coorBerctBun ¢ PI'OC  CIIO
cnennasibHocTH  14.02.02 «PaamanmonHas O€30MacHOCTBY, pabodelt Mporpammoit
JTUCHUTUIUHBL «MaTepruanoBeIeHUE.

IIpuHUMIIBI 0TOOPA COAEPKAHUSA IK3AMEHA:

OpueHrtanus Ha TpeOOBaHUS K pe3yJbTaram OCBOECHUSA Y
«MarepuanoBsenenue», npencraBieHHeiM B coorBerctBUM ¢ OI'OC  CIIO
crenrabHOCTH 14.02.02 «Paauanmonnas 6e30macHOCTh» U paboueit mporpammoit Y /1:

YMeTh: OMNUCHIBaTh U OOBSCHATH CBOMCTBA, Ha3HAUYCHHE W OOJACTU MPUMEHEHUS

Pa3IMYHBIX MAaTEPUAJIOB; JI€JaTh BHIBOJIbI HA OCHOBE AKCIIEPUMEHTAIbHBIX TaHHBIX.

3HATh: CMBICI T[OHSITUH: METaUl, CIUIaB, KPUCTAJUIMYECKAs] PEIIETKa,
KOHCTPYKIITMOHHBIE MaTepHasibl, KOMIIO3UIIMOHHBIE MaTepHalibl; HA3HAYECHUE PA3IMUHBIX
MaTepuasnoB.

1 Crpykrypa 3xk3aMeHa

1.1 Dk3ameH NpoBOAUTCS B MNHUCHMEHHOW (opMme. buiieT cOCTOMT M3 Tpex
TEOPETUYECKHUX BOIIPOCOB.

1.2 bunetsl sK3aMeHa paBHOIICHHBI IO TPYTHOCTH.

Bpems npoBeaenusi dxk3ameHna: 40 MUHYT.

Kpurepuu oueHuBanus:

- OTMETKA «5» BBICTABIISIETCS CTYACHTY, €CJIM JIaHbI TPABUJIbHBIC OTBETHI HAa 3 BOIPOCA;
- OTMETKA «4» BBICTABIISIETCS CTYAEHTY, €CJIM JIaHbI TPABUIIbHBIE OTBETHI HA 2 BOIIPOCA;
- OTMETKA «3» BBICTABIISIETCS CTYJEHTY, €CJIM JIaH MPaBUJILHBIN OTBET Ha 1 BOMpOC;

- OTMETKa «2» BBICTaBISICTCS CTYyACHTY, €CJIM HC JaHbI IIPABUJIbHBIC OTBCTHI.

NucTpykius AJisi CTyJI€HTOB

Bonpock! 11t MOATOTOBKHM K 3K3aMEHy MO y4eOHOM nucruruiHe «Metposorus,



CTaHIapTU3alu, CCpTI/I(bI/IKaHI/IH»I

1- KoMy mpuHAIIEKUT CO3aHNE HAYYHBIX OCHOB MeTayioBeaeHus? UTo oH
YCTaHOBHJI?

2- OCHOBHEIC HaIIPaBJICHUA MCTAJIJIOBCACHU .

3- YTo ciny>KUT OCHOBHOM MaTepHanbHOM 623011 MATMHOCTPOCHUS?
4

Uto takoe metamwibl? Kakum HabopoM CBOWCTB XapaKTEpU3YETCS STOT
Marepuan’?

ol
1

Kpucramnmnueckas pemerka. Cxema KpUCTaUIMYECKON PEIIETKH.

P

DnemeHTapHas sUeika.

\l
1

OCHOBHBIE THUITBI KPUCTAJUINYECKUX PEIIECTOK.

8- Uro takoe uzotponus? Uto Takoe aHu30Tponus?

9- Yro takoe ammorponus? [Ipumep ammoTponuyecKoro n3MEHEHHs.
10- Yro Takoe dheppomarnetuzm? Uto oTHOCUTCS K heppoMarHeTuKam?
11
12
13

14- TInactuyeckas nedopmariusi.

Toueunsbie 1eeKTHI.

Jluneiiabie 1eQEeKTHI.

VYnpyrast nedopmariusi.

15- OcHOBHbIE IOHSTHS B TEOPUU CIUIABOB.

16- Kakue paznuyaroT CIiaBbl B 3aBUCUMOCTH OT XapaKTepa B3anMOACHCTBUS
KOMITOHEHTOB?

17- Kakue TBepaple pacTBOPHI PA3IMUaAOT B KPUCTAJUIMUECKOW PpEIIeTKe
pacTBOpUTENSL IO XapakKTepy pachpeAcsieHUusi aTOMOB PACTBOPEHHOTO
BEILECTBA.

18- Pazpymienue MeTamios.

19- CBoiicTBa METAJLIOB U CILJIABOB.

20
21
22

Uro Takoe crans? Knaccudukarus craiei.

yrﬂepOI[I/ICTI)Ie KOHCTPYKIIMOHHBIC CTAJIHN.

YriepoaucTeie MHCTPYMEHTAIbHBIC CTAJTH.
23- JlerupoBaHHBIC CTaJIH.

24
25
26
27
28

Vrnepozmcnﬂe, BBICOKOITPOYHBIC, ITPYKUHHUCTEHIC, W3HOCOCTOMKME CTaJIH.

JlmarpamMma cOCTOSIHUS Kene30-rpadur.

Cepplil 4yTyH.

BricokonpouHbIil, KOBKUM, OTOECICHHBIN YyTYHBI.

MapkupoBKka cranen.



29
30
31
32
33
34
35
36

MapkupoBKa 4yryHOB.

Tepmuueckast 00pab0OTKa METAJLIOB.

[ens moboro mporiecca TepMuIecKoid 00padoTKu?

[IpeumyiecTBa TEPMOOOPAOOTKH.

Bussr Tepmuueckoit 00paboTKH.

XUMHKO-TepMUYECKast 00padOTKa METaJIOB.

Kakue nporiecchl NpoTeKaoT NpU XUMUKO-TEPMHUUECKON 00padoTKe?

Ha3nadeHue v TEXHOJOTHS BUIOB XMMHKO-TEPMUYECKON 00pabOTKH:
IICMEHTAIM, a30THPOBAHUE, IMAHUPOBAHUE U JIP.
37- Tepmomexannueckas o0paboTKa cTasei.
38- MeTobl MOBEPXHOCTHOTO YIIPOYHEHUS CTANTBHBIX JICTAICH: CTapeHHE,
00paboTKa X0JI0I0OM, METOJ IJIACTUYECKOH JTehopMaIIHH.
39- Knaccudukamus TepMoOMeXaHUIECKO 00pabOTKH B 3aBUCHUMOCTH OT

TEeMIEPATYpPHI.

40- Knaccuduxanusi KOHCTPYKIITMOHHBIX CTaJICH.

41- CpolicTBa KOHCTPYKLIIMOHHBIX CTajeH.
42
43
44
45
46

Ha3HaueHre KOHCTPYKIIMOHHBIX CTAJIEH.

Knaccudukanus nHCTpYMEHTANIbHBIX CTaJIEH.

CBOICTBa HHCTPYMEHTAJIBHBIX CTAJIEH.

Ha3HaueHue HHCTpYMEHTAIbHBIX CTaJICH.

UYto Takoe koppo3us?

47- Kopp0o3UuOHHO-CTOWKHE CTAJIU U CIUIABHI.
48
49
50
51

Koppo3sus anekTpoMexaHndeckasi U XUMUYECKas.

Kak nocturaercs noBbIIIEHUE YCTOMYMBOCTH CTAIU K KOPPO3UH?

JKapocToiikue cTaiy U CIIaBbl.

JKaponpouHble CTaau U CILIABHI.

52- 1IsetHbie MeTambl. O0MaCTH IPUMEHEHUS.

53

Pa3HOBHIHOCTH LIBETHBIX METAJLJIOB.
54- Menp u €€ criaBbl.

55

CBoiicTBa U MPUMEHEHUE ME/TH.

56- AJITOMUHUIL ¥ €r0 CIUIABBI.



57
58
59-
60
61
62
63
64
65
66

CBolCTBa ¥ MPUMEHEHUE ATFOMUAHMUSL.

Turan u ero cBOMCTBA.

Marsuui 1 ero CBOMCTBaA.

Y10 Takoe MIacTHYECKUE MaCcChI?

Kakumu 1ieHHBIME CBOMCTBAMH 00JIagar0T INIAaCTMACCHI?
CBoiicTBa, CIIOCOOBI CHHTE3A IMOJUMEPOB.
TepMopeakTUBHBIC U TEPMOIIJIACTUYHBIC TIIACTMACCHI.
Y10 BXOIHUT B COCTAB IIacTMacc?

Knaccudukarnuys miacrmace 1o BUy HalOJTHUTEIS.

COCTaB, CBOfICTBa, IMPUMCHCHUC B MAITMHOCTPOCHUU: ITOJIMCTHUPOJI, BUHUILIACT,

MMOJIMOTUIICH U JP.
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Uro mpesacraBisieT coboit pe3uHa?
EcTecTBEeHHBIE M HCKYCCTBEHHBIE PE3HUHBI.
CocraB pe3uHBI.

CBoiICTBA PE3UHOBBIX U3IEIHIA.

CnocoObl U3roTOBJICHUSI PE3UHOBBIX U3CIHIA.
Krnaccudukaiys pe3anHOBBIX U3 110 HA3HAYEHUIO.
CBolicTBa MUHEPAJIOB.

Buael Mmunepanos.

O6uacT MpUMEHEHUsI MUHEPAJIOB.
[16€303JIEKTPUKH, TTHE30KEPAMHUKA.

CBoiicTBa cTekna.

CocraB cTekJa.

Knaccuduxanus crekna.

HpI/IMeHeHI/Ie CTCKJIa B MAIIIMHOCTPOCHHUHU.



MWHUCTEPCTBO HAYKU U BBICILIETO OBPA3BOBAHI S POCCUICKON OEJIEPALINNA
OBHUHCKHWI UHCTUTYT ATOMHOM SHEPTETUKU
— ¢unman genepaabHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICIIIET0 MPO(ECCHOHATBEHOTO 00pa30BaHUS
«HaroHanpHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN
(MATD HUAY MUDN)
TEXHUKYM UATD HUAY MUDHU

YTBEPXIAIO

[Ipencenarenb HUKIOBOM KOMUCCHUU
/ B.W. babanuna

«__»__ 2023r.

Vyebnasa nucruiuinba: «MarepuaaoBeeHUE)

JIeMOHCTpallMOHHbBIN OMJIET DK3aMEHa

1- EcrecTBeHHBIC U HCKYCCTBCHHBIC PC3HHEI.
2- yFHGpOI{I/ICTBIC, BBICOKOIIPOYHBIC, IIPYKNHHUCTLBIC, W3HOCOCTOMKHE CTaIH.

3- TepMopeakTUBHBIE ¥ TEPMOIIIIACTHYHBIE TUTACTMACCHI.



