MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUS POCCUMICKON ®ENEPALIUU
®EJEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICLUIET O
OBPA3OBAHUSA

«HanunoHanbHBIA HCCIENOBAaTENbCKUN ANEepHBIH yHUBepcurer « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePIreTUKN -

dwman deneparIbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUpeXIeHNs BBICIIIEr0 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE JIASEPHBIX U IVIASMEHHBIX TEXHOJIOT U1

OnobpeHo Ha 3acejaHuun
YMC UATD HUAY MUOU
[TpoTtokoun ot 22 Ne 5-8/2022 30.08.20

®OH/I OHEHOYHBLIX CPEJICTB

o ITMCIOMIIJIMHE

HaHOMaTepI/IaJILI H HAHOTECXHOJIOT'UHU

Ha3eaHue Oucuunﬂuubl

AJIs1 HAIIPABJICHUA ITIOATI'OTOBKHU

22.04.01 - MatepuanoBeJicHUE U TEXHOJIOTHH MaTepUaioB

KOO U HazeaHue Hanpaeierus Nn0020Mo6KuU

oOpazoBarenpHas porpamma

Kommno3utsl u MmaTepuaibl POTOHUKH

®dopma 00ydeHUS: OUHAS



ObsacTh NpUMeEHeHus

®onn oneHovHBIX cpenctB (POC) — aBaseTCs HEOTHEMIEMOM YaCThIO y4eOHO-METOIUYECKOTO
KOMIUIEKCa Y4eOHOW uCIUIUIMHBI «HaHoMaTepwanbl W HAHOTEXHOJOTHH» M TpEAHA3HA4YCH s
KOHTPOJISI ¥ OIICHKH 00pa30BaTENbHBIX JOCTHKEHUH OO0YYArOIIMXCsl, OCBOMBIINX NPOrpaMMy JaHHOU

JIUCILIUILINHEL.

Hesn 1 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

Henpto DoHIa OLEHOYHBIX CPEJCTB SBISETCS YCTAHOBJICHHE COOTBETCTBHUS YPOBHS
MOJATOTOBKKA oOydaromuxcsi TpeboBaHusIM (enepanbHOro TroCyAapCTBEHHOTO 00pa30BaTEIbHOrO
CTaHJapTa.

Jlnst  mOCTYDKEHHMST TOoCTaBlIeHHOHW 1ienmu DOHJAOM OICHOYHBIX CPEACTB 110 JHUCIMIUIMHE
«Hanomatepuanbl 1 HAHOTEXHOJIOTHHY PEIIAIOTCS CIEAYIONINE 3a/1a4u:

— KOHTPOJIb M YIPABJICHHE IMPOIECCOM MPUOOpETEHUS OOYyJaroUUMUCA 3HAHWM, YMEHUW U
HABBIKOB MPEAYCMOTPEHHBIX B paMKaX JaHHOTO Kypca;

— KOHTPOJIb M OIIEHKA CTETIEHH OCBOCHHS KOMIETCHIINHA MPEyCMOTPEHHBIX B paMKax JaHHOTO
Kypca;

— o0ecrieueHNe COOTBETCTBHS PE3yabTaTOB OOyUeHHs 3amadam Oyaymiel mpodeccuoHaTbHON
JIEeATETbHOCTH Y€pe3 COBEPUICHCTBOBAHUE TPAJUIIMOHHBIX M BHEAPEHHE WHHOBAIMOHHBIX METOJOB

O6y‘leHI/I$I B 06pa30BaTeJ'IBHLII>i nponecc B paMKax IaHHOTO Kypca.



1. IlepeyeHb KOMIETEHIHMI ¢ yKa3aHHeM 3TanoB MX (GOpMHPOBAaHMSA B Npolecce OCBOCHHSA

o0pa3oBaTeJIbHOM MPOrPaMMbI

1.1. Ilepeuenv nnanupyemvix pe3ynbmamoé o00y4eHuUs nO OUCUUNIUHE, COOMHECEHHBIX C

niaanupyemovimu pe3yiomamamu 0C60E€HUA oﬁpazoeameﬂbnoﬁ npozpammasl

B pesynprate ocBoenust OOIl maructparypbl OOyYarOnIUiCsS JOJKEH OBJIANIETh CICAYIOIUMHU

pe3ysbTaTaMu 00y4eHUs 10 TUCIHIIIHHE:

Kon Pe3yabTaThl ocBOeHUs IlepeueHsb NIaHUPYEMBbIX pe3yJIbTATOB
KOMIIETEeHIIM U (010)11 o0yueHus
Cooepircanue
KomnemeHyuil
(6 coomeemcmeuu c
@roc)

I1K-1 Cnoco0O€eH UCIoJIb30BaTh 3-11K-1 3HaTh OCHOBHBIE METOIEI
METO/IbI MOJISTUPOBAHUSA U |MOJCIUPOBAHUS M ONITUMHU3AIINH,
ONTUMHU3AIIHH, CTaHapTU3aLUU u cepTuuranuu
CTaHJapTU3aLUU U JUISE
cepTudUKauy A7 OLICHKU |OIICHKM W IMIPOTHO3UPOBAHUS CBONCTB
Y TIPOTHO3UPOBAHUS CBOMCTB (MaTeprasioB M 3(PPEeKTUBHOCTH
MaTepHanoB U TEXHOJIOTUYECKUX MPOIIECCOB;

s dexTuBHOCTH V-TIK-1 VYmeTp ucnoiap30BaTh METOIbI
TEXHOJIOTUYECKUX MOJIETTUPOBAHUS Y ONITUMU3AIINH,
MPOLIECCOB CTaHapTU3aLUU u cepTuduranuu
JUIS
OLICHKM ¥ NPOTHO3MPOBAHMS CBOMCTB
MaTepuanoB U 3QHEKTUBHOCTH
TEXHOJIOTUYECKUX MPOIIECCOB;
B-IIK-1 Bnaners HaBBEIKAMU
MOJIETUPOBAHHUS ¥ ONITUMU3AIINH,
CTaHJapTU3aLUU U cepTudUKaIu
JUTSL OLEHKH U TPOTHO3UPOBAHUS
CBONCTB
MaTepuanoB U 3HEKTUBHOCTH
TEXHOJIOTUYECKUX
MPOLIECCOB.

OIIK-1. Crnoco0eH pemiath 3-OIIK-1 3narb OCHOBBI (PU3UKH
MIPOM3BOJICTBEHHBIE U (MJIM) |KOHJIEHCUPOBAHHOI'O COCTOSIHUSA,
HCCIIEI0BAaTENbCKUE 3a/1a4H, |COBPEMEHHBI ITPEACTABIIEHUS O CTPYKTYpe
Ha OCHOBE MaTEpHUaOB U TEXHOJIOTHUECKHUX
(dbyHIaMEeHTaJIbHBIX 3HAHUU B MPOLIECCOB MOTYyYEHUs
o0JacTu MaTepuaIOBE/ICHUSI |KOHCTPYKIIMOHHBIX U ()YHKITMOHAIBHBIX
Y TEXHOJIOTMHU MaTepHaioB |MaTE€pUalOB;

V-OIIK-1 YmMets pemath
MIPOU3BOJICTBEHHBIE U (MJIH)
HCCIIEI0BATENIbCKUE 3a/Ja4H, HA OCHOBE
¢dbyH1aMeHTaJIbHBIX 3HAHUN B 00JaCTH
MaTepHUaTOBEACHUS U TEXHOJIOTUU
MaTEpUAJIOB;




B-OIIK-1 BnageTr HaBBIKAMU UCCIIENOBAHMS
MaTepHuaIoB U MPOU3BOACTBEHHON
JIeSITEILHOCTH B 00J1aCTH
MaTepHaIoBECHUS.

OIIK-2. Cnoco6en pazpabateiBath  |3-OIIK-2 3HaTh nmepeyeHb OCHOBHBIX
Hay4YHO- TEXHUYECKYIO, CTaH/IapTOB MO OPOPMIIEHUIO HAYYHO-
IPOEKTHYIO U CIIYKEOHYI0  |TeXHHYECKOW JOKYMEHTallUu;
nokymeHTanuo, opopmisate |V-OIIK-2 YMeTs ohopMIsTh HAyIHO-

Hay4YHO-TEXHUYECKHE |TEXHUYECKYIO, IPOCKTHYIO U CIYKEOHYIO
OTYETHI, 0030pHI, JIOKYMEHTAIIUIO0, HAyYHO- TEXHUYECKUE
nyOIMKaIUK, peleH3UH OTYETHI, O030pHI, MyOJUKAINH,

peleH3uUH;

B-OIIK-2 Bnaaets HaBbIKaMH pa3pabOTKH
HAy4YHO- TEXHUYECKOU, TPOEKTHOU U
ci1y>keOHOM JTOKyMEHTallu1, Hay4HO-
TEXHUYECKUX OTYETOB, 0030POB,
MyOJIMKAIUN, PEIICH3HI.

OIIK-3. Crnioco0eH y4acTBOBaTh B 3-OI1K-3 3HaTh OCHOBBI CUCTEMBI
yIpaBJIeHUU MEHEPKMEHTA KaueCTBa;
npogecCuoHaIbHOM V-OIIK-3 YMeTh ncnoib30BaTh OCHOBBI
JeSITEIbHOCTBIO, UCTIONIb3YSl  |CUCTEMbI MEHEIPKMEHTAa KayecTBa B
3HAHMS B 00JIACTU CUCTEMBI  |YIPABJIECHUU MPO(EeCCHOHATBHOM
MEHEKMEHTA KaueCcTBa JeSITENbHOCTHIO;

B-OI1IK-3 BnageTs HaBbIKaMu yIPABICHUS
npodeccuoHaNbHON AESTEIBHOCTHIO,
UCIIOJIb3Ysl 3HAHMSI B 00JIACTU CUCTEMBI
MEHEP)KMEHTa KauecTBa.

OIIK-4 CriocoOeH HaXOIUTh U 3-OI1K-4 3HaTh nepeueHb OCHOBHBIX
nepepadaThIBaTh MCTOYHUKOB MH(OPMAIH, HEOOXOIUMBIX
nHpopMmanuio, TpeOyeMyro  |1Ji MPOBEICHUS HAYYHBIX UCCIICIOBAHUI;
it npussaTus pemenuit B |Y-OIIK-4 YMers HaxoauTs u
HAyYHBIX UCCIIEIOBAHUAX U B [IepepabdaThiBaTh HHPOPMAIHIO, TPEOYEeMYIO
MIPAKTUYECKON TEXHUUYECKOW |JIs IPUHATHS PEIICHUN B HAyYHBIX
NEeSATETbHOCTH HCCIEAOBaHUSAX U B IPAKTUUECKOM

TEXHUYECKON JeATETbHOCTH;
B-OI1K-4 Bnagets HaBBIKAMH ITOMCKA U
nepepaboTku uHGoOpMaIuu, TpeOyeMon It
MPUHSATUS PEUICHUN B HAYYHBIX
HCCIEAOBaHUSAX U B TPAKTUUECKOM
TEXHUYECKOU JIEATeTbHOCTH

OIIK-5 Crioco0€eH OIleHUBATh 3-OI1K-5 3HaTh OCHOBHBIE METOABI OLICHKU

pe3yabTaThl HAYYHO-
TEXHUYECKUX Pa3paboOTOK,
HAYYHBIX UCCIICIOBAaHUH U
000CHOBBIBATH COOCTBEHHBIMN
BBIOOD, CUCTEMATU3UPYSI U
000011ast TOCTHKEHUS B
00J1acTH MaTepHaJIOBeICHUS
Y TEXHOJIOTHH MaTePUajioB,

pPe3yabTaTOB HAYYHO-TEXHUYECKUX
pa3paboToK, HAYYHBIX UCCIIEIOBAaHUM;
V-OIIK-5 YMmeTb onieHuBaTh pe3ybTaThl
HAyYHO- TEXHHUYECKUX pa3paldoToK,
HAyYHBIX UCCJIEI0BaHUN U 00OCHOBBIBATH
COOCTBEHHBIN  BBIOOD,
CUCTEMATU3UPYs U 0000111ast TOCTUKEHUS B
00JIacT! MaTepHaIOBEIECHUS H TEXHOJIOTUU




CMEKHBIX 00J1aCTIX

MaTepHuaIoB, CMEXHBIX 00J1aCTIX
B-OIIK-5 Biaaners HaBBIKAMHM OLIEHKU
PE3YyABTATOB HAYYHO-TEXHUYECKUX
pa3pabOTOK, HAYYHBIX MCCIICIOBAHUN H
000CHOBaHMsI COOCTBEHHOTO BHIOOPA,
CUCTEMAaTU3UPYs U 0000111ast TOCTHKEHUS B
00J1aCTH MaTepuaIoBECHUS U TEXHOJIOT I
MaTepHaIoB, CMEXHBIX 00JIaCTsX.

I1K-2 Crioco0eH moHMMAaTh 3-I1K-2 3HaTh OCHOBHEIE
(du3nYecKrue U XUMUYECKUE |pu3nueckue U
MIPOIIECCHI, TPOTEKAIOIINE B |XUMHUYECKHE  TPOIIECCHI,
MaTepHuanax Mnpu ux MPOTEKAIOINE B
MOJIy4eHUH, 00paboTKe U MaTepuagax  Ipu MX
MOAU(GUIIMPOBAHKH, MoJTydeHuH, o0paboTKe 1
HCIIOJIH30BaTh B MOAUGUIIUPOBAHNH,
uccienoBanusx u pacuerax |Y-IIK-2 Ywmers
3HAHUS 0 METOJaX HCIIOJIb30BaTh B
HCCIIeI0OBaHUs, aHAIN3a, HCCIIEI0OBaHUIX U
JHUATrHOCTUKH U pacdyeTax 3HAHUSA O
MOJICIMPOBAHMS CBOMCTB METOJIaX HCCIICIOBaHMS,
MaTepHajIoB, MPOBOIUTH aHaJIN3a, TUAarHOCTUKHU U
KOMILIEKCHEBIE MOJICITUPOBAHMS CBOICTB
WCCIIEIOBAHUs, IPUMEHSIS MaTepHuasoB;
CTaHJapTHHIC U B-IIK-2 Bmagers
cepTUdHUKAITMOHHBIC HaBBIKaMH ITPOBEICHUS
HUCIIBITAHHS KOMILIEKCHBIX
WCCIIEOBAaHUI, TPUMEHSIS
CTaHJIapTHBIE U
cepTudHUKAITMOHHBIC
UcrbITaHuA. BnageTs
METOJIJaMHU MOJCITUPOBAHUS U ONTHUMH3AIIHIH,
CTaHJAPTU3AINN U CEPTUPHUKAITUH JITIS
OILICHKHU M MPOTHO3UPOBAHUS CBOMCTB
MaTepHraioB U 3(P(HEKTUBHOCTH
TEXHOJIOTUYECKUX MPOIECCOB
VKII-1 CrniocobeH pemarthb 3-YKI-1 3uats coBpeMeHHBIE ITU(PPOBBIE
HCCIIEI0BATEIbCKUE, TEXHOJIOTHH, UCTIOJIb3yEMBIC JIJIsI
HayYHOTEXHUUYECKHUE U BBICTpauBaHUs 1€I0BOM KOMMYHUKAIIUU U
MIPOU3BO/ICTBEHHBIE 3a]a41 B |OpraHU3alMU UHANBUYAIbHON U
YCIIOBHSIX KOMaH/IHOU paboThI
HEONPEAECITCHHOCTH, B TOM V-VYKII-1 YMers mogbupats Haubomee
YHCJI€ BBICTPAUBaTh peJieBaHTHBIE IIU(PPOBHIE PEIICHUS IS
JIEJIOBYI0 KOMMYHUKAIMIO U |IOCTUXKEHUSI IOCTABJICHHBIX LIeJIeH U 3aj1ad,
OpraHU30BBIBaTH PabOTy B TOM YHCJI€ B YCJIOBHUAX HEOMPEACICHHOCTU
KOMaH bl ¢ ucnosb3zoBanuem |B-YKII-1 Bnanets HaBbIkamMu pelieHus
U (POBBIX PECYPCOB U HCCIIE0BATEIBCKUX, HAYYHO-TEXHUYECKUX
TEXHOJIOTHH B IU(poBOH Y TIPOM3BOJICTBCHHBIX 3a]1a4 C
cpene WCIIOJIb30BaHHEM ITU(POBBIX TEXHOJIOTHI
YKII-2 Crniocoben k camoobyuennio, |3-YKII-2 3uate ocHOBHBIE TN(DPOBBIE




CaMOaKTyaJIu3aluu 1
CaMOPA3BUTHIO C
MCIOJIb30BAHUEM
Pa3TUYHBIX UPPOBBIX
TEXHOJIOTUH B YCIOBUSX UX
HEINPEPHIBHOTO
COBEPLIECHCTBOBAHUS

1aThOPMBI,

TEXHOJIOTH U UHTEPHET PECYPCHI
UCIIOJIb3YEMBbIE TIPU

OHJIafH 00y4YCeHHUH

V-VYKIL-2 YmeTh HCIIOJIb30BaTh
paznuyHble MU(POBBIE TEXHOJIOTUHU IS
OpraHM3anuyu O0y4eHus

B-VKII-2 Brnanerr HaBbIKaMu
caMOOOyYCeHUS, CAMOOAKTYJIM3allUA |
CaMOPa3BUTHS C UCIIOJIb30BAHUEM
Pa3IUYHBIX TUPPOBBIX TEXHOJIOTHIA

1.2. Smanwt popmuposanun komnemenyuii 8 npoyecce oceoenus OOIl mazucmpamypot

KoMmoHeHThl KOMIIETEHIMI, Kak MpaBuwio, (QOPMHUPYIOTCS TMpPU HM3YYEHUU HECKOIbKUX
JUCLHUIIIMH, a TaKK€ B HEMAJIOM CTENEHHM B Ipolecce NpoxoxkaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENbHON paboThl oOyvaromerocsa. Beimonnenne u 3ammrta BKP sBnstorcs BugoM ydeOHOM
JeSITEJIbHOCTH, KOTOPBIH 3aBepiIaeT rnpouecc GoOpMUPOBAHUSI KOMIIETEHIUH.

MecTo NUCHUIUIMHBI U COOTBETCTBYIOUIUH 3Tan (OpMHpPOBAHUS KOMIIETEHIMI B II€IOCTHOM
IpolLecce MOJArOTOBKM IO 00pa3oBaTelbHOM IPOTrpaMME MOXHO OINpEeAEIuTh [0 MaTpule
KOMIIETeHIIN, KoTopas npuBoautcs B [Ipunoxxenun.

Oranbl GOpMUPOBAHUS KOMIIETEHLIUU B IPOLIECCE OCBOCHUSI TUCLUIUINHBI:

- HAYaJIbHBIA 3Tam — Ha STOM dTane (HOPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAaJIbHbIE OCHOBBI
KOMIIETEHIIMM, OCBAaUBAIOTCS OCHOBHbIE KaTeropuu, Qopmupyrorcs O0a3oBble ymeHHs. CTyIeHT
BOCIIPOM3BOANUT TEPMHUHBI, ()aKThI, METO/IbI, IOHATHUS, IPUHIIUIIBI U TIPABUJIA; pellaeT yueOHbIe 3a1a4u
o o0Opasiy;

- OCHOBHOWM 5Tal — 3HaHUS, YMEHMs, HaBbIKM, obOecneduBaronive (popMHpoBaHHE KOMIIETEHIINH,
3HAUUTENBHO BO3PACTAlOT, HO €LI€ HE JOCTUTal0T MTOroBbIX 3HaueHuil. Ha sToM sTame cryneHt
OCBaMBaeT AHAJIUTHYECKUE JEeHCTBUSA C NPEAMETHBIMH 3HAHUSAMH 10 JMCLUUIUIMHE, CIOCOOCH
CaMOCTOSITENIbHO pelIaTh y4yeOHbIE 3aJaul, BHOCS KOPPEKTHUBBI B aJITOPUTM JEWCTBUMN, OCYIIECTBIISASA
KOPPEKIIHIO B X0/l pabOThI, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBUS;

- 3aBepIIAIOLIMII ATall — HA 3TOM 3Tale CTYJIEHT JAOCTUIaeT UTOTOBBIX MOKa3aTeNel Mo 3asiBICHHON
KOMIIETEHIIMH, TO €CTh OCBaMBAET BECh HEOOXOIUMBIN 00bEM 3HAaHUI, OBNAJEBAET BCEMH YMEHUSAMH U
HaBbIKaMu B cepe 3asgBieHHON KommneTeHuuu. OH CrnocoOeH HCMOib30BaTh 3TH 3HAHUS, YMEHUS,
HaBBIKM MIPU PELICHUH 3a/1a4 MTOBBIIIEHHOM CI0)KHOCTU M B HECTAHJAPTHBIX YCIOBUSX.

Otanbl  (QOpMHPOBAaHUS KOMIETEHUUH B XOAE OCBOCHHUS JUCIUIUIMHBI OTpa)karoTcs B
TEMaTU4YeCKOM IIaHe (CM.II. 4 pabodel mporpaMMbl JTUCIUITIIMHEI).

1.3. Ilacnopm ¢ponoa oyenounvix cpedcme no oucyuniune

Ne /| Kontponupyemble pa3aeanl | Koa koHTposmpyemMoii koMneTeHIUM (M4 HanMeHoBaHue
(TeMbl) TUCHUNITTHHBI eé yacTn) / u ee GopMyJIHMPOBKA OLICHOYHOI'0
(pe3yJbTaThl O pa3iesiam) cpeacTBa
Texymmii KOHTPOJIb, 3 ceMecTp
1 1. Knaccudukarnus IIK-1 CriocoGeH HCToB30BaTh METOIbI KosutokBuym -
HAaHOMATEPHAJIOB MOZEIMPOBAHUS U ONITUMH3ALINH, CgoiicTBa
2. CRoiicTBa CTAHIAPTH3ALMU U CEPTUUKALIMH ISl OLEHKH M | HAHOYACTHII
MHMBHIYaIbHBIX MIPOTHO3UPOBAHMS CBOMCTB MaTeprasioB U (Ka1.)
HAHOYACTHII 3 PEeKTUBHOCTH TEXHOJIOTMIECKHUX POLIECCOB
[IK-2 CnocoOen moHNMaTh (pru3nyuecKue u
XUMHUYECKHE IIPOLIECCHI, IPOTEKAIOLINE B
MaTepHajax IMpHu UX MOTyIeHHH, 00paboTKe 1
MOAXGHUIMPOBAHUH, UCTIONB30BATh B




WCCTICJIOBAHUSX M PacueTax 3HaHUS O METOIax
WCCIIC/IOBAHUS, aHATIN3a, TUATHOCTAKU U
MOJICITUPOBAHUSI CBOMCTB MaTEePUAaJIOB,
IIPOBOJIUTH KOMIUTICKCHBIC HICCIICIOBAHUS,
MPUMEHSIS] CTAHIAPTHBIE U CEPTU(PUKAITMOHHBIE
HCTIBITAHUS

YKII-1 Crioco0OeH perarh
HCCIICIOBATEIILCKIE, HAYYHOTEXHIISCKUE U
MPOW3BOJICTBEHHBIE 3a/Ia4H B YCIIOBUSIX
HEONPEICIICHHOCTH, B TOM YKCJIC BEICTPaUBATh
JICTIOBYI0 KOMMYHHKAITUIO U OPraHU30BbIBATh
paboTy KOMaHIBI C HCHOJIb30BaHNEM IHU(POBBIX
PECYPCOB 1 TEXHOJIOTHiA B IM(POBOIL cperie
YKII-2 CriocoOeH k caMOo00yUCHUIO,
CaMOAKTYyaIU3aIUH H CAMOPA3BHUTHIO C
HCIIONB30BaHUEM PA3IIMYHBIX IIU(PPOBBIX
TEXHOJIOTHI B YCJIOBHSIX UX HENPEPBIBHOTO
COBEPILICHCTBOBAHUS

3. Yriepoansie
HAHOCTPYKTYPBI

4. KoMmakTHbIe
HaHOKPHCTAJUTHYCCKUE
MaTepuabl

OIIK-1 Crioco0eH pemiath
MIPOM3BOCTBEHHEIE U (TLITN)
HCCIIeI0BATENbCKHE 321241, Ha OCHOBE
(hyHIaMeHTaTBHBIX 3HAHWA B 001aCTH
MaTEepHAJIOBEACHUS U TEXHOIOTUH MaTepHAIOB
OIIK-2 CriocobeH pa3padaTsiBaTh
HAYYHO-TEXHUYECKYIO, IPOCKTHYIO U
CITy’)keOHYFO TOKYMEHTAIIHIO, 0(OPMIIAT
HAyYHO-TEXHHUUYECKUE OTUYETHI, 0030pHI,
MyOJIMKAH, PELeH3UN

OIIK-5 Crioco0eH OLIeHUBaTh PE3yJIbTaThl
HayYHO-TEXHHUYECKUX Pa3pabOTOK, HAYYHBIX
HCCIIeIOBaHUH 1 000CHOBBIBATH COOCTBEHHBIH
BBIOOD, CUCTEMATU3UPYs U 00001Ias
JOCTHKEHHUS B 00J1aCTH MaTepUalIOBECHHUS U
TEXHOJIOTHH MaTEPHUaIOB, CMEKHBIX 001aCTIX
ITK-1 Croco0OeH UCIoIb30BaTh METOIBI
MOJICJINPOBAHMS M ONTUMH3ALINH,
CTaHAAPTU3AaLUHU U CEPTH(UKALINY IJI51 OLEHKH
Y TIPOTHO3UPOBAHMUSI CBOHCTB MaTepHajIoB 1

3¢ GEKTUBHOCTH TEXHOJIOTHYECKUX IPOLIECCOB
[1IK-2 CniocoOeH moHuMaTh (U3NUECKUE U
XUMHUYECKHE MPOIECCHI, TPOTEKAIOIINE B
MaTepHalax MpH uxX MoJy4eHur, 00paboTKe 1
MOJIU(HUIMPOBAHUH, HCIIOIB30BaTh B
WCCIIEIOBAHUSX U pacueTax 3HaHUS O METOJaxX
WCCIIE/IOBaHMUS, aHAIN3A, TUATHOCTUKH U
MOJICJINPOBAHMS CBOWCTB MaTEpPHAaJIOB,
MIPOBOJUTH KOMILJIEKCHBIE UCCIIEIOBAHUS,
MPUMEHSISI CTaHJApTHEIE U
cepTU(PHKALMOHHBIC HCIIBITAHUS

YKII-1 CriocobeH pemaThb
HCCIIEI0BATENbCKIE, HAYYHOTEXHUICSCKHE 1
MIPOM3BOJICTBEHHBIE 32]Ia41 B YCIOBHUSX
HEOIPEeNICHHOCTH, B TOM YHCIIE BHICTPAUBATh
JIeJTIOBYI0 KOMMYHHUKAIIMIO U OPTraHU30BBIBATh
paboTy KOMaH]Ibl C UCIIOIb30BaHUEM
IU(POBBIX PECYPCOB M TEXHOJOTHI B
uudpoBo# cpene

YKII-2 Crioco0eH K caMOOOYUCHHIO,

KonTponbnas pabora
(Kp.)




caMOaKTyaJll3alii U CaMOPa3BUTHUIO C
HCTIONTb30BAaHUEM Pa3IMYHBIX MH(DPOBBIX
TEXHOJIOTHH B YCIOBHAX WX HETPEPHIBHOTO
COBEPIIICHCTBOBAHUS

IIpoMeKyTOYHBII KOHTPOJIb

DK3aMeH

OIIK-1  Cnocoben pemath
MIPOU3BO/ICTBEHHBIC U (HJIN)
WCCIIEIOBATENBCKUE 3a/1a41, HA OCHOBE
(dbyHIaMEHTANBHBIX 3HAHUH B 00JIaCTH
MaTepUaIoBeIeHUsI U TEXHOJIOTUN
MaTepuasoB
OIIK-2 Cnocob6eH pa3pabaTbiBaTh
Hay4YHO-TEXHUYECKYIO, IPOEKTHYIO U
CITYXEOHYIO JOKYMEHTAIHI0, OPOPMIISATH
HayYHO-TEXHUYECKHUE OTYETHI, 0030DHI,
MyOJIMKALWK, PEIIeH3UN
OIIK-3  CnocoOeH y4acTBOBAaTh B
yIIpaBJIeHUH MPO(HECCHOHATEHON
JeSATEIIbHOCTHIO, HCIIOJIb3Ysl 3HAHUS B
00JIaCTH CUCTEMbI MEHE/DKMEHTA KaueCTBa
OIIK-4 Croco0eH HaXOOUTh U
nepepabdarbiBaTh HH(POPMAITHIO,
TpeOyeMyto Ui MPUHATHS PEIICHU B
HAyYHBIX UCCIIEJIOBAHUSX U B
MPAKTUYECKON TEXHUYECKOU
JeSTeNIbHOCTH MPUPOIAHBIX PECYPCOB U
3aIUTHI OKPYXKAIOIICH CPEeIbI IPH
penreHny mpohecCHOHATBHBIX 3a71a4
OIIK-5 CnocoOeH o1IeHHBATh
Pe3yNIbTaThl HAYYHO-TEXHUICCKHIX
pa3paboTOK, HAYYHBIX UCCIICIOBAHUN U
000CHOBBIBaTh COOCTBEHHBIN BHIOOD,
CUCTEMAaTHU3HPYs U 0000111ast JOCTUKESHHS
B 00J1aCTH MaTepHAIOBEICHUS U
TEXHOJOTHH MaTepPHalIOB, CMEKHBIX
o0macTsax
[1K-1 Cioco0O€eH UCII0IB30BaTh METOIBI
MOJICTTUPOBAHUS U ONITUMHU3AIINHY,
CTaHIAPTH3AIUN U CePTH(DHUKAIIH JITIS
OIICHKH W MPOTHO3WPOBAHUS CBOWCTB
MaTtepuagoB U 3 (HEKTUBHOCTH
TEXHOJIOTUIECKUX MTPOIECCOB
[TK-2 CriocobeH moHNMaTh (GU3NIECKUe H
XUMHYECKHE MTPOIIECCHI, TPOTEKAOIINE B
MaTepuanax Mpu X MOTydCHHH,
00paboTke 1 MOAN(DUIIMPOBAHNUH,
WCIOJIb30BaTh B UCCIICIOBAHMSIX U
pacuerax 3HaHHUS O METOoJax
WCCIICTIOBaHUS, aHAIN3a, TUarHOCTUKH U

MOJCIIMPOBAHUS CBOMCTB MaTCpHraioB,

IK3aMeHANMUOHHELINH
omJier




MIPOBOJIUTH KOMIUIEKCHBIC UCCIICIOBAHMUS,
MPUMEHSISI CTaHAAPTHBIE U
CepTHU(PHUKAIIMOHHBIC UCTIBITAHHS

VYKII-1 CnocobeH pemath
HCCIIEIOBATEIILCKUE, HAYYHOTEXHUICCKUE
Y TIPOM3BOJICTBEHHBIC 337]a41 B YCIOBHSIX
HEOIPEICIIEHHOCTH, B TOM YHCIIE
BBICTPAWBATh JICIOBYI0O KOMMYHHUKAIUIO U
OpPTraHU30BBIBATH PAOOTY KOMaH/IBI C
WCIIOJIb30BaHUEM ITU(POBBIX PECYPCOB U
TEXHOJIOTHI B IU(POBOI cpere

YKII-2 CnocoOeH kK caMOOOy4EeHHIO,
CaMOaKTyalIHU3allu U CaMOPa3BUTHIO C
WCIIOJIb30BAHUEM PA3IMYHBIX ITUPPOBBIX
TEXHOJIOTHH B YCIIOBUSAX MX HEPEPHIBHOTO
COBEPIIICHCTBOBAHMSI




2. Onucanne nokasareseidl M KpUTEPHeB OLICHMBAHUSI KOMIIETEHI[MI HA Pa3JIMYHBIX 3Tanax ux (JOpMHUPOBaHNS, ONIMCAHNE IIKAJ OLCHMBAHUS
KoHeuHbIMu pe3yiabTaTaMy OCBOEHMsI IPOTpaMMbl JUCLUIUIMHBL SBISIIOTCA C(OPMUPOBAHHBIE KOIHUTHUBHBIE JIECKPUIITOPBI «3HAThY, «YMEThY,

«BIIAZIETH», PACIIMCAHHBIE IO OTACJIbHBIM KOMIIETEHLMSIM, KOTOpblE IpHUBEAEHbI B I1.1.1. @opMupoBaHue 3TUX IECKPUITOPOB MPOUCXOAUT B IPOLECCE

M3y4YEHUs TUCLIMILIMHBI 10 3TalaM B paMKax pa3IMYHOIo BU/a y4eOHBIX 3aHATHH U CaMOCTOSITEIbHON paboThI.
Briensrores Tpu ypoBHSI COOPMHPOBAHHOCTH KOMITETEHIIMI HA KaXK/I0M dTare: NOPOroBbIil, TPOABUHYTHIA U BRICOKHIA.

YpoBHuU Coaep:xaTtejibHOE OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIaTudanibuas
onucaHue YPOBHS % HIKAJIA VIS OLeHKH
OCBOEHHsI | JK3aMeHa/3a4yeTa
Bobicokuii TBopueckas IeATENbHOCTh | BKiarouaem Hudxcecmoswuii yposeHs.
Bce 6uovl komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IaiaHue
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIMSIME, CITOCOOCH MPUMECHHTD UX B A/
VPOBHE 6 COOMBEMCMBULL C HECTAaHJAAPTHBIX CUTYAIIUSX: TIOKA3bIBACT 90-100 Otmiio]
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIILHO MPUHUMATh PEIICHUE, 3auTeHo
OUCYUNTIUHDBL pemats npobiieMy/3a1ady TeOpeTUYECKOT0 WU
MPUKIIJHOTO XapaKTepa Ha OCHOBE M3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBuHYTHII [lpumeHenne 3HaHWA W | Briarouaem Hudxcecmoswuil ypoeeHs.
Bce 6uowi komnemenyuti ymenuii B 6ornee mmpokux | CTyIeHT MOKET J0Ka3aTh BIAJCHHE B/
chopmuposanvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETEHIMSIMH: JEeMOHCTPHPYET CIIOCOOHOCTD 85-89 OueHb XOpoIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM coOuparth, CUCTEMATHU3UPOBATh, AHATTU3UPOBATH 3auTeHO
coomeemcmeuu ¢ yeasimMu u | JIeSTeTbHOCTH, HEXENIW TI0 | M TPAaMOTHO MCIOJIB30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbL oOpa3ity, Oonbleil oyel | caMOCTOSITENbHO HalIEHHBIX TEOPETUUECKUX
CaMOCTOSITEIIbHOCTH U | HCTOYHHKOB U WIUTIOCTPUPOBATH HMH C/
WHUIUATHBBI TEOPETUYECKHE MOJOKEHHS UITH 00OCHOBBIBATH 75-84 Xopormo/
MIPAKTUKY TPUMCHCHHUS. 3a4TeHo
IToporossrit PenponykruBHas CryneHt JEMOHCTPHUPYET BJIaJICHHE 65-74 D/V noBnerBopuTensHO/
Bce 6uovl komnemenyuii JeSITeTHHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3auTeHO
cghopmuposarvl Ha NOPO2OBOM u3JIaraeT B mpejaerax 3aaad Kypca TeOpeTHIECKH
ypogne Y TIPaKTHUYECKU KOHTPOJIUPYEMBI MaTepHall. 60-64 E/Mlocpenctsetto
/3adreHo
OTcyTCcTBHE PU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETEHIIUH HE CPOPMHUPOBAHBI. 0-59 HeynosnerBopurenbHo/

Huxe noporosoro

CTy,Z[CHT HC B COCTOSAHUU ITPOACMOHCTPUPOBATH OGJ’I&I{&HI/IG KOMIICTCHIUSAMU B

CTaAaHJAPTHBIX CUTyallugX.

3aureHo
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OueHuBanue pe3yabTaTOB OOY4YEHHsS CTYIEHTOB IO JUCIHUIUIMHE OCYIIECTBISETCS IO
perjlaMeHTy TEKYIIEro KOHTPOJISl U TPOMEKYTOUHOM aTTeCTal|H.

Kputepun orneHuBaHUs KOMIETCHIUNA Ha KaXJIOM 3Tare M3y4YeHHs AUCLUIUIMHBL JUIS KaXI0Tro
BUJIAa OIICHOYHOTO cpeacTtBa U mpuBoisarcs B 1. 4 @OC. UToroBelii ypoBeHb CHOPMUPOBAHHOCTU
KOMIETEHIIMH TIPYU U3yYEeHUU TUCIUILIMHBI orpeaenseTcs no Tabmuie. [lpu 3Tom cienyer noHUMATh,
4TO TpaHHWIA MEKIYy YPOBHIMH JUIS KOHKPETHBIX PE3yJbTaTOB OCBOEHUS 00pa3oBaTeIbHON

IIporpaMMbl MOKET CMCIIATHCA.

YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouyHas aTTecTanus
KOMIIeTEHIIUH
BbICOKUI BbICOKHI
BBICOKHI NnpOOBUHYMbLLL BbICOKUUL
BbICOKULL nPOOBUHYMbLLL
nopo2oawlil BbICOKUUL
BbICOKUL Nnopo2086bill
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABMHYTBINI
NnpOOBUHYMbLLL nopo2oaulil
Nnopo2osbiii NnpPOOBUHYMbLLL
IIOPOrOBBIN MOPOroBbIN NOPOrOBbIN
HIDKE TOPOFOBOIO NOPOrOBbIi HHKe IOPOroBoro
HHKEe IOPOroBOro -

3. MeToauyeckue MaTepuaJibl, ONpe/e/siioliue npoueaypbl OeHUBAHUS 3HAHUI, yMEeHUI,
HABBIKOB MJIM ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIINX 3TANbl GOpMHUPOBAHUS KOMIIETEHIHIA.

PeliTuHroBas orieHKa 3HaHUH SBISETCS MHTETPATBLHBIM IMOKa3aTelleM KauyecTBa TEOPETUUECKUX U
MPaKTUYECKUX 3HAHUW M HaBBIKOB CTYICHTOB MO MJUCIUIUIMHE W CKJIAQJbIBACTCI U3 OIICHOK,
MOJIYYEHHBIX B X0JI€ TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHON aTTECTAIUH.

Texymuii KOHTPOJIb B CEMECTPE MPOBOAUTCSA C IIENIbI0 00ecTeYeH sl CBOEBPEMEHHON 00paTHOM
CBSI3M, JUISl KOPPEKIMHU 00Y4YEeHHUsI, aKTUBHU3AIMH CAMOCTOSITEIbHON pabOThI CTY/I€HTOB.

[IpomexyTouHass arrectanusi MpeAHAa3HauYeHa I OOBEKTUBHOTO TMOATBEPXKIACHUS U
OIICHUBAHMUSI IOCTUTHYTHIX PE3YIHTATOB OOYUEHHUsI MOCTIE 3aBEPIICHUS U3yUEHUS TUCITUTIITUHBI.

Texynuii KOHTPOJIb OCYIIECTBIISIETCS JBa pa3za B ceMecTp: KoHTposibHas Touka Ne 1 (KT Ne 1) u
KoHTposbHast Touka Ne 2 (KT Ne 2).

Pe3ynpTaThl TEKylIero KOHTPOJsS W MPOMEKYTOUHOM AaTTeCTaluu MOABOJATCA IO MIKaje
0aJUTbHO-PEUTHHTOBON CUCTEMBI.

Bua xontposs JTtan peiiTHHIOBOI crucTeMbl OLeHOYHOE Bauan
cpeacreo Muanmym Makcumym
Texkymmu KonTtpoabHas Touka Ne 1
Ouenounoe cpeactBo Ne 1. 30 40
KontpoabHas Touka Ne 2
Onenounoe cpenctro Ne 2. 30 40
IIpomexyTOUHBIH JK3aMeH

O1IeHOYHOE CPEJICTBO

buseTsl k 3auery 0 40

HUTOI'O no aucuuminge 60 100

[Ipouenypa oneHHMBaHUS 3HAHWUKM, YMEHUM, BIAJCHUN 1O AUCHUIUIMHE BKJIIOYAET YyYeT
YCIICHIHOCTHU IO BCEM BUAaM 3asABJICHHBIX OLICHOYHBIX CPCIACTB.
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[lo OKOHYAaHMM OCBOCHHWS AWCIMIUIMHBI HPOBOAUTCS IMPOMEKYTOYHAs aTTECTALUS B BHIE
9K3aME€Ha, YTO TI03BOJISIET OLIGHUTh COBOKYIMHOCTh NPUOOPETEHHBIX B Iporecce oO0yueHUs
KOMITCTEHIMHA. 3a4yeT NpeJHa3HauyeH Il OLEHKH PabOThl 00YyYaromerocsi B TEUYEHHE BCEro Cpoka
HU3YUCHUA JUCHUIINIMHBI U MPHU3BaH BBIABUTL YPOBCHBL, IIPOYHOCTH U CUCTCMATUYHOCTL IMOJTYYCHHBIX
00yJaroIIMMCs TEOpETUYECKUX 3HaHUil. [Ipy BbICTaBIEHNM UTOTOBOW OLIEHKH HMPUMEHSETCS OayuIbHO-
PEUTHHTOBAs CHUCTEMa OLIEHKU PE3yJIbTaTOB O0yUEHHUSI.

Onenka cOpMHUPOBAaHHOCTH KOMIETEHIMH Ha 3adeTe M TeX OOYYalolMXCs, KOTOphIE HE
HaOpanu HeoOX0IMMOro KoianyecTBa 6ayioB (60) 1Mo OLeHOYHBIM CPEACTBAM, MPOITYCKAIN 3aHATUS U
HE y4acTBOBAIM B IIPOBEPKE KOMIIETCHIUI C MOMOIIBIO OIIEHOYHBIX CPEICTB TEKYILIETO KOHTPOJIS BO
BpeMsl H3y4YCHUS AWUCLMIUIMHBI, HPOBOAUTCA II0OCJIE OMOJHHUTENBHON IPOBEPKH KOMIIETCHIIUH
IpernojaBaTesieM IO MPOMYUIEHHBIM WIM HE YCBOCHHBIM OOy4YaloIMMCS TeMaM C IOCIeAYoLIeH
OLICHKOH CaMOCTOSITEIIbHO YCBOCHHBIX 3HAaHUH Ha JOTOJHUTEIbHBIX 3aHATHAX.

12



4. TunoBble KOHTPOJIbHbIE 3aJaHNS WU HHbIEC MAaTePHAJIbl, He00X0IUMBIE 1JIsl OLICHKH 3HAHM,
YMeHHUii, HABLIKOB

MHUHHUCTEPCTBO OBPABOBAHUSI U HAYKH POCCUHMCKOMN OEJEPAIIUHA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE YUPEXIEHUE
BBICIHIEI'O ITPO®ECCHUOHAJIBHOI'O OBPA30OBAHUI
«HannoHaNbHbBIN UCCIEA0BATENBCKUN A1epHbIA YHUBEPCUTET «MU DI
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTUKHU —

(unman geneparbHOTO TOCYIaAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEFHOTO YUPEKICHHS BBICIIIETO

npodeccuoHanbHOTO 00pa3oBanus «HarmoHanbpHEIN HecaenoBaTeNbsCKUi sSaepHbli yHuBepcuteT « MUDN»

Kadenpa MarepuanoBeneHus

Hampasnenue 22.04.01 «MaTepuaJioBeJleHHEe H TEXHOJOTHH MATEPHAJIOB)Y

[Tpodunb «MarepuaJioBeleHHe MeTAJUITHYECKUX H HEMETALIHYECKUX MATepHaJIOB B

YCJIOBHUSIX BHCIIHUX BO31€ilCTBHII»

I[I/ICLII/IHJII/IHa HaHOMaTepI/Iaﬂbl H HAHOTCXHOJIOTHH

BOooo~NoOR~WDNE

0.
. MeTonpl oJy4eHHs] HAHOYACTHII - Ta30(ha3HbIA CHHTE3.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

BOIIPOCHI K 3AYETY

OcHOBBI KJTacCU(DMKALIMU ¥ TUIIBI CTPYKTYP HAaHOMATEPHAJIOB.
dusnueckue NpUUUHbI Crielu(pUKN HAHOMATEPUAIIOB.
Meramdeckue HaHOKJIACTEPhl U CTPYKTYPHBIE MATMYECKHE YUCIIa.
ONEKTPOHHBIE MArM4e€CKHE YUCIIA, MOJEID (GKEIIEN.

@DOHOHHBIN CIEKTP U TEIUIOEMKOCTh HAHOYACTHIL.

DJIEKTPOHHBIE CBOMCTBA HAHOYACTHUII, KaTaIUTUYECKasl aKTUBHOCTB,
MarHuTHbIE CBOMCTBAa HAHOYACTHII, CyIIEpIapaMarHeTU3M.
OnTHyeckue cBONCTBA MOIYITPOBOJHUKOBBIX YaCTHL.
®dorodparMeHTaIMs U KYJTOHOBCKUN B3pbIB.

OnTnyeckne cBONCTBA METAIUIMYECKUX YaCTHLL.

MeTopl ToJTy4eHNsT HAHOYACTHI] - TUIA3MOXUMHUYECKUI CUHTES.

Mertoapl ONy4YeHUsI HAHOYACTHI] - OCaKJICHHUE U3 KOJUIOUIHBIX PACTBOPOB.

MeTo/1bI TOJTYy4E€HNS HAHOYACTHIL] - TEPMUUECKOE PA3JI0KEHUE U BOCCTAHOBIICHUE.
MeTo/bI osTydeHus HAHOYACTHI] — MEXAaHOCHHTE3.

MeTo/1bI TOTYy4E€HNS HAHOYACTHI] - JETOHALMOHHBIN CUHTE3.

MeTo/b! oNTydeHus: HAHOYACTHIL - JIEKTPUYECKHUI B3PbIB.

VYraeponHsie Kiaactepsl, QyiaepeHsl.

QDynepuTsl — JIEKTPUYECKHE, MATHUTHBIE CBOMCTBA.

CTpyKTypa yriaepoJIHbIX HAaHOTPYOOK.

[Tomydyenue yriaepoaHbx HAHOTPYOOK.

DJeKTpuYecKre CBOMCTBA YIIepOIHBIX HAHOTPYOOK.

[TpyMeHeHue yriepoIHbIX HaHOTPYOOK.

30HHas CTPYKTYpa rpadeHa.

[Tomyuenue rpadena

MeTto/1bI TOTy4€HNS KOMIIAKTHBIX HAHOKPUCTAININYECKUX MaTEPHAIIOB.

CrtpyKTypa 1 MEXaHMYECKHE CBOMCTBA KOMITAKTHBIX HAHOKPUCTAIUIMYECKUX MATCPUAIIOB.
Tennoduznyeckue u MEKTPOPU3NIECKHIE CBONCTBA HAHOKPUCTATUIMYECKUX MAaTEPUATIOB.
[Tpobnema TepMogMHAMUYECKON CTAOMIIBHOCTH KOMIIAKTHBIX HAHOKPUCTAJUINYECKUX MAaTE€PHUaJIOB.
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30. MarHuTHbI€ CBOMCTBA KOMIAKTHBIX HAHOKPHCTAIIIMYECKUX MaTEpUAIIOB.
31. OnTuueckue cBOMCTBa HAHOCTPYKTYPHBIX CPE U CTEKOJL.

KpuTtepun n mkajia oneHuBaHusi

Ouenka Kpurepum ouenkn

3auTeHo BeicTaBisiercss Tpu  COOTBETCTBHH IapaMeTpaM SK3aMEHAI[MOHHOU
24-40 HIKQJIBI HA YPOBHSX «OTIUYHOY, «XOPOIIOY, «YIOBIECTBOPUTEIHHON.

He 3auteno BricTaBnsiercss IIpyM COOTBETCTBMM IapamMeTpaM 3K3aMEHALMOHHOU
23 u MeHpLIe IIKaJIbl HA YPOBHE «HEYIOBJICTBOPUTEIHHOY.
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MHUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUHCKOM ®EJEPAIIMNA
OENEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O ITPO®ECCHOHAJIBHOI'O OBPA30BAHMA

«HanuoHanbHbIN UCCIeA0BaTEIbCKUM AiepHbld YHUBEpcUTET «MU D)

OOHMHCKMH UHCTUTYT ATOMHOM IHEPreTUKU —
¢uman genepanbHOro roCyAapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npodeccuoHanbHOro 00pa3zoBanus «HallmoHaNbHBIN HCCIe0BaTeNbCKUM AepHbId yHuBepcuTeT «MUDU»

Kadenpa MartepuasioBeenus

Bonpocsl 111 KOJJIOKBUYMA

10 AU CHUITIINHE Harnomamepudaivl U HAHOMEXHOJI02UU

(HaMMEHOBAaHUE TUCITUTINHBI)

Paszngen: CBolicTBa HAHOYACTHIL

. MeTtamnueckre HaHOKJIACTEePhl, MATMYECKHUE YNCIIa CTPYKTYPHBIE U 3JIEKTPOHHBIE, MOJIETb (GKEJIe».
. @orodparmeHTalMSI U KYTOHOBCKUN B3PHIB.

. OnTrdeckue CBOCTBA META/UIMYSCKUX YACTHII.

. CIUHTpOHHUKA.

. O(pdexT ruraHTCKOro MarHUTOCONPOTUBIIEHUS, TETEPOCTPYKTYPHL.

. DIIEKTPOHHBIE U MATHUTHBIE CBOMCTBA HAHOYACTHUII, CylIEpIIapaMarHeTusM.

. DOHOHHBIN CHEKTP U TEINTIOEMKOCTh HAHOYACTHII.

. OCHOBBI KJIacCU(PHUKAILIMU U TUIIBI CTPYKTYP HaHOMaTEpHAJIOB.

© 00 N O O B~ W N -

. MeTo/ibl mosTy4eHHs HAHOYACTHI] - Ta30(a3HbI CUHTE3.

10. Metobl osTyyeHHsI HAHOYACTHI] - TUIA3MOXUMHUYECKUN CHHTE3.

11. Metobl oTy4yeHHsI HAHOYACTHI] - OCAXKJCHHE U3 KOJUIOUIHBIX PaCTBOPOB.

12. Mertonbl oTy4yeHHst HAHOYACTHI] - TEPMUYECKOE PA3JI0KEHNE U BOCCTAHOBJICHHUE.
13. MeTtoabl oTy4eHHst HAHOYACTHUI] — MEXaHOCHHTE3.

14. Metonbl osry4yeHUss HAHOYACTHI] - IE€TOHALMOHHBINA CHHTE3.

15. Mertoanl MOJIY4YCHHA HAHOYACTHUI] - BHCKTpI/I‘{eCKI/Iﬁ B3PbIB.

Kpurepuu onneHku:

— YPOBCHB OCBOCHUA 06yqa101u1/1Mc;1 Marepuaia, IpeaAyCMOTPCHHOT' O y‘-IC6HOI7I HpOI‘p&MMOﬁ;
— YMCHHUC o6yqa101uer0c51 HCIOJIb30BAaTh TCOPCTHUYCCKUC 3HAHUS IPU BLIIIOJIHCHUU 3aJlaHuM U 3ajJa4d,
- OGOCHOB&HHOCTB, YCTKOCTb, KPATKOCTH U3JIOKCHUA OTBCTA.

Onucanue MKAJbI OlleHNBAHUS

OtmeTKa «OTJIHYHO» (B Oayutax ot 37 10 40) craButcs, eciu:
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— U3yYEHHBIN MaTepual U3J10KeH MOIHO, ONPEIETICHHS 1aHbl BEPHO;
— OTBET MOKA3bIBACT IOHUMAaHUE MaTepHana;

— O6yanOHleICH MOJKET 000CHOBATL CBOU CYXKIACHUSA, IPUMCHUTD 3HAHUSA HA ITPAKTHUKE, IIPUBECTU

HE00XO0UMbIE€ IPUMEPBI, HE TOJIBKO 110 Y4EOHUKY U KOHCIIEKTY, HO M CAMOCTOSITEJIbHO COCTABIICHHBIE.

OtMmeTtka «xopomoy (B 6amiax ot 34 1o 37) cTaBUTCS, €CIIH:
— U3YYEHHBIN MaTepual U3J0KEH JOCTATOUYHO MOJIHO;

— IIPU OTBETE JOMYCKAIOTCS OMIMOKH, 3aMHUHKH, KOTOPbIe 00YyUYaIONIMiACs B COCTOSIHUU UCIIPABUTH
CaMOCTOSATEINIBHO IIPU HABOASAILMX BOIIPOCAX;

— o0yyaroImuiics 3aTpyJHIETCs C OTBETaMU Ha 1-2 TOMOIHHUTENIBHBIX BOIIPOCA.
OTMeTKa «ya0BJIeTBOpUTENBLHO» (B Oamiax ot 30 g0 33) cTaBuTCs, eciu:

— MaTepHuall U3JI0KEeH HEMOJIHO, C HETOYHOCTSIMU B OIIPEICIICHUH IMOHSATHI UITH (GOPMYITUPOBKE
OnpeaesCHU;

— MaTcpuall U3j1aracrcia HCIoCjaCa0BaTCIbHO,

—00yyYaroIuics He MOXET JOCTaTOYHO INIyOOKO U JI0Ka3aTesIbHO 000CHOBATh CBOU CYX/IEHUS U
IIPUBECTU CBOU IIPUMEDPBI;

—Ha 50% ONOJHUTENBHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HeyI0BJIeTBOPHTEIbHO» (B Oayutax ot 0 10 29) craBuTCS, eCiu:

— [P OTBETE OOHAPYKMUBACTCS MMOJHOE HE3HAHHUE M HETIOHUMAaHKUE M3y4aeMOro MaTepHaa;
— MaTepua u3JlaraeTcs HeyBepeHHO, OECIIOPSA0THO;

— JlaHbl HEBEpHBIE OTBETHI Oosiee ueM Ha 50% TOTIOTHUTEEHBIX BOITPOCOB.
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MHUHUCTEPCTBO OBPA3OBAHUA U HAYKHU POCCUMCKOMN ®EJEPAIIUU
OENNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE
BBICHIET'O ITPO®ECCHOHAJIBHOI'O OBPA30BAHMA

«HanuoHanbHbIN UCCIeA0BaTEIbCKUM AiepHbld YHUBEpcUTET «MU D)

OOHMHCKMH UHCTUTYT ATOMHOM IHEPreTUKU —
¢uman genepanbHOro rocyAapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKACHUSI BBICLIETO
npodeccuoHanbHOro 00pa3zoBanus «HallmoHaNbHBIN McCIe0BaTENbCKUH aepHbIi yHuBepcuTeT «MUDU»

Kadenpa MartepuasioBeenus

KomiuiekT 3agaHuid 1711 KOHTPOJILHOM PadoThI

110 JUCHUITIIUHE HaHomamepuajivbl U HAHOMEXHOoJlo2UU
(HaMMEHOBAHUE TUCIUTUINHBI)

3ananue 1
[Tpenen tekyuectu xene3a 200 Mlla, monyns casura 50 I'lla. Paccunrats pazmep kpucraniuTa, B
KOTOPOM HEBO3MOKHO oOpa3oBaHue auciokanuii. Cunrats Bektop Broprepca b=0,25 am.

3anmanue 2
Monyinb casura uncroro Hukens 77 I'Tla. Tlocne nHTeHCUBHOM MedopManiy Mpou30Inia
HaHO(parMeHTaIMs MeTa/lIa CO CPeIHUM pazmepoM 3epeH 15 um. [Tonaras Bekrop Broprepca b=0,25
HM OLICHUTh IIPe/Ie TEKYUYECTH.

3aganue 3

Ha ckonbko sHeprus konebaHuii aToMOB B TPaHUYHOM CJIO€ MEHbIIIE YJHEPTHH KoJIeOaHu aTOMOB B
00beMe HaHOYACTHIIBI HUKEJS, €Clii (DOHOHHAs TEMJIOEMKOCTh HaHOYACTHUIl pa3mMepom 20 HM B 2 pasa
0oJbIIIe TEIIOEMKOCTH KoMitakTHOTO MaTepuana rmpu 300 K. Cuutarh TONIIMHY TPAHUYHOTO CIIOS
paBHoii 6b, b=0,25 Hwm.

3aganue 4

TemoemMKkocTh HaHOYACTUL Meu pazmepoM 50 HM npu TemmnepaType 450 K Gosnbliie KoMmakTHON
menu B 1,2 pasza. KakoBo cMmelieHre 4acToThl KojaeOaHHi aTOMOB B IPUTPAHUYHOM CJIO€ YaCTULIBI?
CymTaTh TONIMHY TPAHUYIHOTO ¢I0si paBHo# 6b, b=0,25 HMm.

3amganue 5

CnnaB nepexonuT B peppomarauTHoe cocrosinue npu 180 K. Paccunrars kputnueckuii pazmep
YaCTHIIbI, IPH KOTOPOM B pe3yJbTaTe KBAaHTOBBIX (UIYKTYyaIlUil HcUye3aeT yrnops04eHne MarHUTHOTO
MoMeHTa (ucue3aeT heppoMarHeTu3m).

3anaunue 6
[Tpu xakux pazMepax HAHOYACTHUI[ YUCTOTO JKeJle3a KBAHTOBOMEXaHHUUECKUE (PIYKTyalluy pa3pymiaroT

dbeppomarauTHoe (CyneprnapaMarHuTHOE) COCTOSTHUE.
3aganue 7
O1eHUTh OTHOCUTENIBHBINA Pa30poc B pa3Mepax HaHOYACTHUIIL, TOTYIaeMbIX METOaMH

I/ICHapeHI/ISI/KOHI[eHCQ_I_[I/II/I U DJICKTPHUYCCKOI'0 B3PLIBA.

3amganue 8
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PaccuutaTh AuamMeTp M YUCIO aTOMOB YIJIepo/a Ha €AMHHUILY [UTMHBI OTHOCTEHHOW YTIIepOIHOI
HAHOTPYOKH ¢ nHAeKkcamu xupaibHoctu (10,20).

3aganue 9

Paccuurtath pasmep u u3MeHeHUE 3Hepruu B 3B HaHOOOBEKTa, MOTEHIIMAT KOTOPOTO U3MEHSIETCS Ha
BenuuuHy nopsiaka 0,1B npu 0AHORIEKTPOHHOM MEepEMEIICHUN.

3aganue 10

OLIEHUTh EMKOCTHYIO YacTOTy cpabaThiBaHUs NepekouaTens pazmepom 100 M. Yka3anue:
MCIOJIb30BaTh NOHATHE U 3HAYEHHUE KBAHTOBOTO COITPOTUBIICHHUS.

3amaune 11

DpdexTuBHAT Macca dIeKTpoHa B rpadene M*~102mMe. OuEHHTh KOHIEHTPALMIO CBOOGOIHBIX
3JIEKTPOHOB, €CIIH SKCIIEPHMEHTAIBHO OnpeieneHHas ckopocTh depmu Ve=10° m/c.

3amaune 12

KoHIeHTpaus cBoGOIHBIX dIEKTPOHOB B rpaduTe B GA3UCHBIX IUIOCKOCTAX cocTaBiser okomo 10
cM2. OLEHUTD YUCI0 CBOGOIHBIX 2IEKTPOHOB HA OJMH aTOM.

3aganue 13

Ipu 400 K xoddduimeHT 06eMHOr0 TEMIOBOTO PAaCIIMPEHNs HAHOKpHCTAILTNYecKoi Meau o=31-10°
K™, a kpynmroseprucroii - 0=16-10"% K. TTonaras ymeHbIeHne SHEPTHH aTOMHBIX KOIeOaHuil B
obnactu rpanul 3epeH Ha 0,01 3B onenuts 1010 00BEMA rpaHul] B HAHOKPUCTAJUIMYECKON MeIu.

3aganue 14

O1neHNUTh BEIMYMHY TOKa B rpadeHoBOI HaHONeHTe UpHUHOM 100 HM Ipu NPUITOKEHUU HANIPSKEHUS
0,5 B. KoHIeHTparmio cBOGOHBIX SIEeKTPOHOB CYUTaTh paBHOi 10 cm2.,

3aganue 15

Ouenuts 3uepruro @epmu (3B) s kBaHTOBO# poBosioku Ni quamerpom 1 HM.(MexXaT. pacCTOSIHUE -
b=0,23 um)

Kpurepuu u mkaJja oueHuBaHUs

Onenka Kpurepun onenkn

¢ 38 o 40 6amtoB CTyeHT JO/DKEH B PEIICHUH 3aj1a9d 1TOKa3aTh BJIaJICHHUE:

- OCHOBHBIMH TEOPETHUECKUMH METOJIAMH PELICHHUS 3a]1a4 110
CBOMCTBaM HAHOYaCTHUI[ U HaHOMaTepI/IaJ'IOB;

- YHCJICHHBIMH METOJIAMHU OTIPE/ICIICHUS] CBOWCTB HAHOYACTHUIL U
HAHOMAaTEPUAJIOB

¢ 34 go 37 baimioB CTyaeHT AOKEH B PEIICHUH 33/1a4 MOKa3aTh JOCTAaTOYHOE BIIAJICHUE!
- OCHOBHBIMH T€OPETHYSCKUMHU METOJaMH PEIICHUS 3a/1a9 110
CBOICTBaM HaHOYACTHUI[ 1 HAHOMATEPUAJIOB;

- YUCJICHHBIMH METOJIAMH OTIPEJICIICHUS CBOMCTB HAHOYACTHI] U
HAHOMAaTEpPHAaJIOB

¢ 30 o 33 6amtoB CTyeHT JO/DKEH B PEIICHUH 339 MTOKa3aTh O0IIee BIIaJICHHE:
- OCHOBHBIMH TEOPETHUECKUMH METOJIAMH PELICHHUS 3a]1a4 110
CBOMCTBaM HaHOYACTHIl 1 HAHOMATEPUAIIOB;

- YAUCJICHHBIMU MCTOJaMH1 OMPCACIICHUA CBOMICTB HaHO4YaCTHUll U
HAHOMAaTEPUAJIOB
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