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ObsacTh NpUMeEHeHus

®onn oneHo4HBIX cpenctB (POC) — sBasETCS HEOTHEMIEMOM YaCThIO y4eOHO-METOIUUECKOTO
KOMIIJICKCA y‘IC6HOI71 JOUCIHUITIIINHBI ((HaHOMaTepI/IaJIBI U HAHOTCXHOJIOTHUHN) U HpeI[HaSHa‘-ICH JUIA
KOHTPOJISI U OLIEHKH 00pa30BaTeIbHBIX JOCTHKEHHN OOy4YaroIMXCsi, OCBOMBIIUX MPOrpaMMy JTaHHON

JIUCILIUILINHEL.

Hesn 1 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

Lenpto @DoHIa OIEHOYHBIX CPEIACTB SBJSIETCS YCTAHOBIIEHHE COOTBETCTBUS YPOBHS
HNOJATOTOBKH OOyYaroImuxcss TpeOOBaHUSAM (elepalbHOTO TOCYIAapCTBEHHOIO 00pa3oBaTEIbHOIO
CTaHJapTa.

JUis  nOCTHXKeHUs mocTaBieHHOW neiau @OOHIOM OLEHOYHBIX CpEACTB 10 JAUCHUIUIMHE
«HanoMaTepuabl 1 HAHOTEXHOJIOTHHY PEIIA0TCs CIETYIONINE 3aJa4uu:

— KOHTPOJIIb W YIPABJICHUE IMPOIECCOM MPHOOpETeHUs] OOydYalOIMMUCS 3HAHWH, YMEHUH U
HaBBIKOB IPEAYCMOTPEHHBIX B paMKax JIaHHOTO Kypca;

— KOHTPOJIb M OLIEHKA CTENEHU OCBOCHMSI KOMIIETEHLIUH MPEJYCMOTPEHHBIX B paMKaX JaHHOTO
Kypca;

— obecrieyeHne COOTBETCTBUS PE3yIbTaTOB 00yueHHUs 3adadaMm Oyayiied npodeccuoHaabHON
NeSITEIbHOCTH Yepe3 COBEPLICHCTBOBAHME TPAJULMOHHBIX M BHEIPEHHWE MHHOBALMOHHBIX METO/0B

06y‘leHI/I${ B O6paSOBaT€HLHLIﬁ nponece 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 ocBoenuss OOIl marucrtparypbl OOyYaroIIUICS JOJKEH OBJIAJIETh CICAYIOIUMHU

pe3ysbTaTaMu 00yUeHUs 10 TUCIHUIIIHHE:

Kon Pe3ysibTaThl OCBOEHHUS Ilepeyenb NIaHUPYeMBIX pe3yJbTATOB
KOMIIETEeHIIM U (010)11 o0yueHus
Cooepircanue
KomnemeHyuil
(6 coomeemcmeuu c
@roc)

I1K-1 Croco0O€eH HCcIoJIb30BaTh 3-I1K-1 3HaTh OCHOBHBIE METOIbI
METO/IbI MOJICTMPOBAHUSA U |MOJEIUPOBAHUS M ONITUMHU3AIINH,
OTITUMU3AINH, CTaHJIApTU3ALNU U cepTaUKamu
CTaHJIAPTU3ALUHU U TUTS
cepTudUKauy AJs OLICHKU |OIICHKM W IMIPOTHO3UPOBAHUS CBONCTB
Y TIPOTHO3UPOBAHUS CBOMCTB (MaTepuasioB M 3(PPEeKTUBHOCTHU
MaTepHanoB U TEXHOJIOTUYECKUX MPOIIECCOB;

s dexTuBHOCTH V-TIK-1 VYmeTp ucnoiap30BaTh METOIbI
TEXHOJIOTUYECKUX MOJIETTUPOBAHUS U ONITUMU3AIINH,
MPOLIECCOB CTaHapTU3aLUU U cepTaUKamu
JUIS
OLICHKH ¥ MPOTHO3UPOBAHUS CBOMCTB
MarepuaioB ¥ 3pGHEeKTUBHOCTH
TEXHOJIOTUYECKUX MPOIIECCOB;
B-IIK-1 Bnaners HaBBEIKAMU
MO/JICIUPOBAHUS Y ONITUMU3AIINH,
CTaHJapTU3aLUU U cepTudUKamu
JUTS OTICHKH Y TIPOTHO3UPOBAHUS
CBONCTB
MaTepuanoB U 3QHEKTUBHOCTH
TEXHOJIOTUYECKIX
MPOLIECCOB.

OIIK-1. Crnoco0eH pemiath 3-OIIK-1 3natb OCHOBBI (PU3UKHU
MIPOU3BOICTBEHHBIC U (MJIM) |KOHACHCUPOBAHHOTO COCTOSHHUS,
MCCIIEZIOBATENbCKHE 3a/1a4H, |COBPEMEHHBI MPECTABICHHS O CTPYKTYpE
Ha OCHOBE MaTEepUAIIOB M TEXHOJIOTHUECKUX
(dyHIaMEHTaTbHBIX 3HAHHUI B MPOLIECCOB MOTYyYEHUs
00J1acTH MaTepHaIoOBeIeHUS! |KOHCTPYKIMOHHBIX U (DYHKIIMOHAIBHBIX
Y TEXHOJOTHH MaTeprajoB |MaTepHaJIOB;

V-OIIK-1 YmMets pemath
MIPOU3BOJICTBEHHBIE U (MJIH)
MCCIIEZIOBATENIbCKHE 3a/1a4H, HA OCHOBE
(dbyH1aMeHTaJIbHBIX 3HAaHUN B 00JaCTH
MaTepUAIOBEACHUS U TEXHOJIOTHH
MaTEepHAaJIOB,;




B-OIIK-1 BnageTr HaBBIKAMU UCCIIENOBAHMS
MaTepHuaIoB U MPOU3BOACTBEHHON
NEITEIBHOCTH B 00JIaCTH
MaTepHaIoBECHUS.

OIIK-2. Cnoco6eHn pazpabateiBath  |3-OIIK-2 3HaTh nmepeyeHb OCHOBHBIX
Hay4YHO- TEXHUYECKYIO, CTaH/IapTOB MO OPOPMIIEHUIO HAYYHO-
IPOEKTHYIO U CIIYKEOHYI0  |TeXHHMYECKOW JOKYMEHTAllUu;
nokymeHTaiuto, opopmisate |V-OIIK-2 YMeTb oopmiIsTh HAydHO-

HayYHO-TEXHUYECKUE |TEXHUYECKYIO, IPOEKTHYIO U CIIYKEOHYIO
OTYETHI, 0030PHI, JOKYMEHTAIINI0, HAYYHO- TEXHUYECKUE
nyOIMKaIUK, peleH3UH OTYETHI, O030pHI, MYyOJIHUKAINH,

pELEH3UH;

B-OIIK-2 Bnaaets HaBbIKaMH pa3pabOTKH
HAy4YHO- TEXHUYECKOU, TPOECKTHOU U
ci1y>keOHOM JTOKYMEHTallu1, Hay4HO-
TEXHUYECKUX OTYETOB, 0030POB,
MyOJIMKAIUN, PEIICH3HI.

OIIK-3. Crnioco0eH y4acTBOBaTh B 3-OI1K-3 3HaTh OCHOBBI CUCTEMBI
YIpaBJIEHUU MEHEI)KMEHTa KauecTBa;
npogeccuoHaIbHON V-OIIK-3 YMeTh ncnoib30BaTh OCHOBBI
NEeSATEIbHOCTBIO, UCTIOIB3Ys |CUCTEMbI MEHEPKMEHTA KauecTBa B
3HAHMS B 00JIACTU CUCTEMBI  |YIPABJICHUU MPO(EeCCHOHATBHOM
MEHEPKMEHTA KauecTBa JeSITENbHOCTHIO;

B-OIIK-3 BnageTs HaBbIKaMU yIpaBICHUS
npodeccuoHaNbHON A TEIBHOCTHIO,
WCIOJIb3Ys 3HAHMSI B 00JIACTU CUCTEMBI
MEHEP)KMEHTa KauecTBa.

OIIK-4 CriocoOeH HaXOIUTh U 3-OI1K-4 3HaTh nepeueHb OCHOBHBIX
nepepadaThIBaTh MCTOYHUKOB MH(OPMAaINK, HEOOXOIUMBIX
uH(popmalmio, TpedyeMyro (IS MPOBEACHUS HayYHBIX UCCIIEIOBAaHUM;
it npuHsaTus pemenuit B |Y-OIIK-4 YMers HaxoquTs u
HAyYHBIX UCCIIEIOBAHUAX U B [epepadaThiBaTh HHPOPMAIUIO, TPEOYyeMYIO
MIPAKTUYECKON TEXHUUECKOW |JIs IPUHATHS PEIICHUH B HAyYHBIX
NEeSATEIbHOCTH HCCIEAOBaHUSAX U B IPAKTUUECKOM

TEXHUYECKON JeATETbHOCTH;
B-OI1K-4 Bnagetb HaBBIKAMU ITOMCKA U
nepepadoTku HHPOpMaLuu, TpedyeMoi ass
MPUHATHS PELICHUN B HAYYHBIX
HCCIEAOBaHUSAX U B TPAKTUUECKOM
TEXHUUYECKOU JeSITeIbHOCTH

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

pE3yNbTAaThl HAYYHO-
TEXHUYECKUX Pa3paboOTOK,
HAyYHBIX UCCIIEIOBAHUN U
000CHOBBIBATH COOCTBEHHBIN
BBIOOD, CHCTEMATU3HUPYS U
0000111ast TOCTHKEHUS B
00J1acTH MaTepHaIoOBeICHUS
Y TEXHOJIOTMH MaTepUajoB,

pPe3yabTaTOB HAYYHO-TEXHUUYECKUX
pa3paboToOK, HAYYHBIX UCCIICTOBAHUN;
V-OIIK-5 YMmeTb onieHuBaTh pe3yIbTaThl
HAyYHO- TEXHHUYECKUX pa3paldoToK,
HAYYHBIX UCCIICIOBAaHUI U 00OCHOBBIBATH
COOCTBEHHBIN  BBIOOD,
CHCTEMaTH3UPYs 1 0000111ast JOCTHKEHUS B
00JIacTH MaTepHaIOBEICHUS U TEXHOJIOTUU




CMEKHBIX 00J1aCTIX

MaTepHuaIoB, CMEXHBIX 00J1aCTIX
B-OIIK-5 Biaaners HaBBIKAMHM OLIEHKU
PE3YJIbTaTOB HAyYHO-TEXHUIECKUX
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
(du3uYecKrue U XUMUYECKUE |(pu3nueckue U
MIPOIIECCHI, TPOTCKAIOIINE B |XUMHYECKHE  TMPOIIECCHI,
MaTepHuanax Mnpu ux MPOTEKAIOINE B
MOJIy4eHUH, 00paboTKe U MaTepuagax — I[pu HX
MOIU(PUITIPOBAHUH, MOJTy4eHur, 00paboTKe U
HCIIOJIH30BaTh B MOAUGUIIUPOBAHNH,
uccienoBanusax u pacuerax |Y-IIK-2 Ywmers
3HAHUS 0 METOJaX HCIIOJIb30BaTh B
HCCIIeI0OBaHUs, aHAIN3a, HCCJIEI0OBaHUIX U
JHUATrHOCTUKH U pacyeTax 3HAHUSA O
MOJICIMPOBAHMS CBOMCTB METOJIaX HCCIICIOBaHMS,
MaTepHajIoB, MPOBOIUTH aHaJIN3a, TUAarHOCTUKHU U
KOMILIEKCHEBIE MOJCITUPOBAHMS CBOMCTB
WCCIIEIOBAHUs, IPUMEHSIS MaTepHuasoB;
CTaHJapTHHIC U B-IIK-2 Bmagers
cepTUdHUKAITMOHHBIC HaBBIKaMU IIPOBEICHHS
HACIBITAaHUS KOMILIEKCHBIX
WCCIIEOBAaHUI, TPUMEHSIS
CTaHJIapTHBIE U
cepTudHUKAITMOHHBIC
UcrbITaHuA. BnageTs
METOJIJaMHU MOJCITUPOBAHUS U ONTHUMH3AIIHIH,
CTaHJAPTU3AINN U CEPTUPHUKAITUH JITIS
OILICHKH W MPOTHO3UPOBAHUS CBOMCTB
MaTepHraioB U 3(P(HEKTUBHOCTH
TEXHOJIOTUYECKUX MPOIECCOB
YKII-1 CrniocobeH pemiathb 3-YKII-1 3uarh coBpeMeHHBIE TU(DPOBBIC
HCCIIEI0BAaTEIIbCKUE, TEXHOJIOTHH, UCTIOJIb3yEMBIE JIJIsI
HAayYHOTEXHUYECKUE U BBICTPAMBAHMS JEJTOBOM KOMMYHHUKAIIMHU U
MIPOU3BOJICTBEHHBIC 3a]a41 B |OpraHU3alMi UHANBUYAIbHON U
YCIIOBHSIX KOMaH/IHOU paboThI
HEONPEAECITCHHOCTH, B TOM V-VYKII-1 YMers mogbupats Haubomee
YHCJI€ BBICTPAUBaTh peJieBaHTHBIE IIU(PPOBHIC PEIICHUS IS
JIEOBYI0 KOMMYHUKAIMIO U |OCTUXKEHUSI IOCTABJICHHBIX LIeJIeH U 3aj1ad,
OpraHU30BBIBaTH PabOTy B TOM YHCJIC B YCIIOBHUAX HEOMPEACICHHOCTU
KOMaHJibl ¢ ucnosibzoBanrem |B-YKII-1 Bnanets HaBbIkamMu pelieHus
U (POBBIX PECYPCOB U HCCIIE0BATENBCKUX, HAYYHO-TEXHUYECKUX
TEXHOJIOTHH B IIu(poBOH Y TIPOU3BOJICTBCHHBIX 33]1a4 C
cpene WCTIOJIb30BaHNEM ITU(POBBIX TEXHOJIOTUH
YKII-2 CrniocobeH k camoobyuennio, |3-YKII-2 3uate ocHOBHBIE TN(POBBIE




CaMOaKTyaJIu3aluu 1
CaMOPA3BUTHIO C
HCI0JIb30BAHUEM
Pa3TUYHBIX HUPPOBBIX
TEXHOJIOTUH B YCIOBUSX UX
HEINPEPHIBHOTO
COBEPLIECHCTBOBAHUS

1aThOPMBI,

TEXHOJIOTH U UHTEPHET PECYPCHI
UCIIOJIb3YEMBIE TIPU

OHJIafH 00y4YCeHHUH

V-VYKIL-2 YmeTh HCIIOJIb30BaTh
paznuyHble MU(POBBIE TEXHOJIOTUHU IS
OpraHu3anuyu o0y4eHus

B-VKII-2 Brnanerp HaBBIKaMu
caMOOOyYeHUS, CAMOOAKTYJIM3allUA |
CaMOPa3BUTHS C UCIIOJIb30BAHUEM
Pa3IUYHBIX TUPPOBBIX TEXHOJIOTHIA

1.2. Smanwt popmuposanun komnemenyuii 8 npoyecce oceoenus OOIl mazucmpamypot

KoMnoHeHTbl KOMIIETEHIMI, KakK MpaBuwio, (QOPMHUPYIOTCS TMpPU HM3YYEHUU HECKOIbKUX
JUCLHUIIIMH, a TaK)Ke€ B HEMAJIOM CTENEHHM B Ipouecce NpoxoxaeHus npaktuk, HWUP u Bo Bpems
CaMoCTOSTeNbHON paboThl oOydaromerocsa. Beimonnenne u 3ammrta BKP sBnstorcs BugoM yueOHOIM
JeSITeIbHOCTH, KOTOPBIH 3aBepIacT mpomecc (GoOpMUPOBaHHSI KOMIETCHITUH.

MecTo NUCHUIUIMHBI U COOTBETCTBYIOUIMI 3Tanm (OpMHUPOBAHHS KOMIETCHIIMA B 1I€TOCTHOM
IIpolLecce MOJArOTOBKM IO 00pa30BaTelNbHOM IPOrpaMME MOXHO OINpEeAEIuTh 10 MaTpule
KOMIIETeHIIN, KoTopas mpuBoauTcs B [Ipuioxxenun.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B TIPOLIECCE OCBOSHUS TUCIIMILIIMHEIL:

- HAYaJbHBbIN 3Tam — Ha 9TOM dTane (HOPMHUPYIOTCS 3HAHUEBbIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIINH, OCBAaWBAIOTCS OCHOBHBIE Kareropuu, (GopMupyroTrcs Oa3oBblie ymeHus. CTyneHT
BOCIPOU3BOAUT TEPMHUHBI, ()aKThI, METO/IbI, TOHATHS, IPUHIIMITBI ¥ TIPAaBUJIA; PelIaeT yueOHble 3a1aun
o o0Opasiy;

- OCHOBHOWM J>Tan — 3HAHWS, YMEHHS, HaBBIKH, oOecreurBaromue (GpopmMupoBaHHE KOMIETECHIIUU,
3HAUUTENBHO BO3PACTalOT, HO €LIE HE JOCTUralOT MTOroBbIX 3HaueHui. Ha sTtom srtame cryaeHt
OCBaMBaeT AHAJIUTHYECKUE JEHCTBHA C NPEIMETHBIMU 3HAHUAMHU [0 JUCHUIUIMHE, CHOcOoOeH
CaMOCTOSITENIFHO pemiaTh y4eOHbIE 3a7au, BHOCS KOPPEKTHBHI B QIITOPUTM JCHUCTBHUI, OCYIIECTBIISS
KOPPEKIHIO B X0/l pabOoThI, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBUS;

- 3aBepIIAIOLIMII ATall — HA 3TOM JTale CTYIEHT JOCTUIaeT UTOTOBBIX MOKa3aTesiel Mo 3asBICHHON
KOMIIETEHIIMH, TO €CTh OCBAaUBAET BEChb HEOOXOJUMBII 00bEM 3HAHMI, OBJIaIEBAET BCEMU YMEHUSAMH U
HaBBIKAaMU B cdepe 3asBieHHONH KommereHInd. OH CIIOCOOCH WCIOBh30BAaTh ATH 3HAHMSA, YMEHUS,
HABBIKU TPU PEIICHUH 3a/1a4 TOBBIIICHHOMN CII0)KHOCTH U B HECTAaHAAPTHBIX YCIOBUSX.

Oranbl  GOPMHPOBAaHUS KOMIIETEHIMH B XOJ€ OCBOCHUS JUCIHUIUIMHBI OTPaXaroTcs B
TEMaTU4YeCKOM IIaHe (CM.II. 4 pabodel mporpaMMbl JUCIUILIMHBI).

1.3. Ilacnopm ¢ponoa oyenounvix cpedocme no oucyuniune

Ne /| Kontponupyemble pa3aeanl | Koa koHTposmpyemMoii koMneTeHIUM (M4 HanMeHoBaHue
(TeMbl) TUCHUNTHHBI eé yacTn) / u ee GopMyJIHMPOBKA OLICHOYHOI'0
(pe3yJbTaThl O pa3iesiam) cpeacTBa
Texymmii KOHTPOJIb, 3 ceMecTp
1 1. Knaccudukarnus ITIK-1 CriocoGeH UCIob30BaTh METO/IBI KosokBuym -
HAaHOMATEePHAJIOB MOZEIMPOBAHUS U ONITUMH3ALINH, CgoiicTBa
2. CRoiicTBa CTAHIAPTH3ALMU U CEPTUUKALIMH ISl OLEHKH M | HAHOYACTHII
MHMBHIYaIbHBIX MIPOTHO3UPOBAHMS CBOMCTB MaTeprasioB U (Ka1.)
HAHOYACTHIT 3 PEeKTUBHOCTH TEXHOJIOTMIECKHUX POLIECCOB
[IK-2 CnocoGen moHnMarh (pru3nyecKkue u
XUMHYECKHE MIPOLIECCHI, IIPOTEKAOIIHE B
MaTepuasax Mpy ux MojaydeHnu, oo0paboTke u
MOAX(HULIMPOBAHUH, UCTIONB30BATh B




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

YKII-1 Crioco0OeH perarh
HCCIICIOBATEIILCKIE, HAYYHOTEXHIISCKUE U
MPOW3BOJICTBEHHBIE 3a/Ia4H B YCIIOBUSIX
HEONPEICIICHHOCTH, B TOM YHCJIC BEICTPaUBATh
JICTIOBYI0 KOMMYHHKAITUIO U OPraHU30BbIBATh
paboTy KOMaHIBI C HCHOJIb30BaHNEM IHU(POBBIX
PECYPCOB 1 TEXHOJIOTHA B IM(POBOIL cpene
YKII-2 Crioco0eH K caMO00yUCHHIO,
CaMOAKTYyaIU3aIUH H CAMOPA3BHUTHIO C
HCTIONB30BAHUEM PA3IIMYHBIX IIU(PPOBBIX
TEXHOJIOTHI B YCIOBHSX UX HEMPEPHIBHOTO
COBEPILICHCTBOBAHUS

3. Yriepoansie
HAHOCTPYKTYPBI

4. KoMmakTHbIe
HaHOKPHUCTAJUTHYCCKUE
MaTepHuabl

OIIK-1 Crioco0eH pemrath
MIPOM3BOCTBEHHEIE U (TLITN)
HCCIIeI0BATENbCKHE 321241, Ha OCHOBE
(hyHIaMeHTaTBFHBIX 3HAHUN B 00J1aCTH
MaTepuasoBeICHHS  TEXHOJIOTHU MaTEPHAIIOB
OIIK-2 CriocobeH pa3padaTsiBaTh
HAYYHO-TEXHUYECKYIO, IPOCKTHYIO U
CITy’)keOHYFO TOKYMEHTAIIHIO, 0(OPMIIATH
HayYHO-TEXHHYECKHE OTYETHI, 0030PHI,
MyOJIMKAH, PELeH3UN

OIIK-5 Crioco0eH OIeHnBaTh Pe3yIbTaThl
HAyYHO-TEXHHYECKHX Pa3pabdOTOK, HAy9IHBIX
HCCIIeIOBaHUH 1 000CHOBHBIBATH COOCTBEHHBIH
BBIOOD, CUCTEMATU3UPYs U 00001Ias
JTOCTH)KEHHS B 00JIaCTH MaTepHAIOBEICHUS U
TEXHOJIOTHH MaTEPHUaIOB, CMEKHBIX 001aCTIX
ITK-1 Croco0OeH UCIoIb30BaTh METOIBI
MOJICTTMPOBAHUS M ONTHMH3ALIHH,
CTaH/IAPTH3ALUH U CePTHHUKAINY IS OIICHKH
Y TIPOTHO3UPOBAHMUSI CBOHCTB MaTepHajIoB 1

3 PEKTUBHOCTH TEXHOJIOTMIECKUX TPOIECCOB
[1IK-2 CrniocoOeH moHuMaTh (HU3UUECKUE U
XUMHUYECKHE MPOIECCHI, TPOTEKAIOIINE B
MaTepHalax IpH UxX MoJy4eHuH, 00padoTKe u
MOIM(UIIMPOBAHUH, HCIIOIB30BATh B
HCCIIE/IOBAHUSX U pacueTax 3HaHUS O METOJjax
WCCIIE/IOBaHMs, aHAIN3a, TUATHOCTHKH 1
MOJICJINPOBAHMS CBOWCTB MaTEpPHAaJIOB,
MIPOBOJUTH KOMILJIEKCHBIE UCCIIEJOBAaHUS,
MPUMEHSISI CTaHJApTHEIE U
cepTU(hUKAIUOHHBIC HCIIBITAHHS

YKII-1 CriocobeH pemaThb
HCCIIEI0BATENbCKIE, HAYYHOTEXHUICSCKHE 1
MIPOM3BOJICTBEHHBIE 32JIa41 B YCIOBHSX
HEOIPEeNICHHOCTH, B TOM YHCIIE BHICTPAUBATh
JIeJTIOBYI0 KOMMYHHUKAIIMIO U OPTraHU30BBIBATh
paboTy KOMaHJIbI C HCIIOJIb30BAHHEM
IU(pPOBBIX PECYPCOB M TEXHOJIOTHI B
uudpoBoi cpene

YKII-2 Crioco0eH K caMO00yUYCHHIO,

KonTponbnas pabora
(Kp.)




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

IIpoMeKyTOYHBII KOHTPOJIb

DK3aMeH

OIIK-1  Cmocoben pemath
MIPOU3BO/ICTBEHHBIC U (HJIN)
HCCIIeI0BAaTENbCKUE 3a/1a41, HA OCHOBE
(dbyHIaMEHTANBHBIX 3HAHUH B 00JaCTH
MaTepUaIoBeIeHUsI U TEXHOJIOTUN
MaTepuasoB
OIIK-2 Cnoco6eH pa3pabaTbIBaTh
HayYHO-TEXHUYECKYIO, IPOEKTHYIO U
CITYXEOHYI0 TOKYMEHTAIUIO, 0(OPMIIATH
HayYHO-TEXHUYECKHE OTYETHI, 0030DHI,
MyOJIMKALWK, PEIIeH3UN
OIIK-3  CnocoOeH y4acTBOBAaTh B
yIIpaBJIeHUH MPO(HECCHOHATEHON
NeSATEIbHOCTHIO, HCITOJIb3YS 3HAHUS B
00JIaCTH CUCTEMbI MEHE/DKMEHTA KaueCTBa
OIIK-4 Crioco0eH HaxOIUTh U
nepepabdarbIiBaTh HH(POPMAITHIO,
TpeOyeMyto Ui MPUHATHS PEIICHU B
HAyYHBIX UCCIIEJIOBAHUSX U B
MPAKTUYECKOW TEXHUYECKOMN
JEeSTeNIbHOCTH MPUPOAHBIX PECYPCOB U
3aIUTHI OKPYKAFOIICH CPEIbI PU
penreHny mpohecCHOHATBHBIX 3a71a4
OIIK-5 CrniocoGeH oleHuBaTh
Pe3yNIbTaThl HAYYHO-TEXHUICCKHIX
pa3paboTOK, HAYYHBIX UCCIIETOBAHUIN 1
000CHOBBIBaTh COOCTBEHHBIN BHIOOD,
CUCTeMAaTU3HPYs U 0000111ast JOCTUKESHHUS
B 00J1aCTH MaTepHaOBEICHUS U
TEXHOJOTHH MaTepPHaIOB, CMEXHBIX
obmacTsax
[1K-1 Cioco0O€eH UCIIOIB30BaTh METO I
MOJIETTUPOBAHUS U ONITUMHU3AIINH,
CTaHIapPTH3AIUHN U CePTH(DHUKAIIH TS
OIICHKH W MMPOTHO3UPOBAHUS CBOWCTB
MaTtepuanaoB U 3 HEKTUBHOCTH
TEXHOJIOTHIECKUX MTPOIECCOB
[TK-2 CriocobeH moHNMaTh (GU3UIECKUE H
XUMHYECKHE MTPOIIECCHI, TPOTEKAIOTUE B
MaTepuanax Mpu X MOJydCHHH,
00paboTke 1 MOAN(DUIIMPOBAHNUH,
HCIOJIb30BaTh B UCCIICIOBAHUSIX U
pacderax 3HaHHS O METOJaxX
WCCIIeIOBaHMS, aHAIN3a, TUarHOCTUKU U

MOJCIIMPOBAHUS CBOMCTB MaTCpHaJIOB,

IK3aMeHANMUOHHELINH
omJier




MIPOBOJIUTH KOMIUIEKCHBIC UCCIICIOBAHMUS,
MPUMEHSISI CTaHAAPTHBIE U
CepTH(PHUKAIIMOHHBIC NUCTIBITAHHS

VYKII-1 CnocobeH pemaTth
HCCIIEIOBATEILCKUE, HAYYHOTEXHUICCKUE
1 NPOU3BOJACTBCHHELIC 3aia4U B YCIIOBUAX
HEOIPEICIIEHHOCTH, B TOM YHCIIE
BBICTpanBaTh ACJIOBYIO KOMMYHHUKAIIUIO U
OpPTraHU30BBIBATH PAOOTY KOMAH/IbI C
HCIOJIb30BaHNUEM HU(POBBIX PECYPCOB U
TEXHOJIOTHI B IU(POBOY cpese

YKII-2 CnocoOeH k caMOOOy4EeHHIO,
CaMOaKTyaJIM3aluy U CaMOPa3BUTHIO C
WCIIOJIh30BAHUEM PA3IIMYHBIX ITUPPOBBIX
TEXHOJIOTUH B YCJIOBHUAX UX HCIIPCPBIBHOT'O
COBEPIIICHCTBOBAHMSI




2. Onucanne nokasareseidl M KpUTepHeB OLCHUBAHUS KOMIIETEHIMH Ha PA3JIMYHBIX 3Tanax ux GopMHpPOBaHHs, ONIMCAHNE LKA OLleHUBAHUS
KoHeuHbIMu pe3yibTaTaMd OCBOEHMsI IPOTpaMMbl JUCLHUIUIMHBL SABISIOTCS COPMHPOBAHHBIE KOTHUTHBHBIE AECKPUITOPBI «3HATHY», «YMETbY,

«BJIAZIETH», PACIIMCAHHBIE IO OTAEIbHBIM KOMIIETEHLIUAM, KOTOpbIE IpUBeAEHbI B 11.1.1. @opMupoBaHue 3TUX IECKPUITOPOB MPOUCXOAUT B IpOLECCE

M3y4YEHUs TUCLIMILIMHBI 10 3TalaM B paMKax pa3IMYHOIo BU/1a y4eOHBIX 3aHATHHA U CaMOCTOSITEIbHOIN paboThI.
Brienstorces Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETEHIIMI HA KaXJIOM dTare: HOPOTOBbIi, TPOJIBUHYTHIA U BHICOKH.

YpoBHuU Coaep:xartejibHOe OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIaTudanibuas
onucaHue YPOBHsI % HIKAJIA VI OLeHKH
OCBOEHHsI | IK3aMeHa/3a4yeTa
Bobicokuii TBopueckas IeATENbHOCTh | BKiarouaem Huxcecmoswuii yposeHs.
Bce 6uovl komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IaiaHue
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIMSIME, CITIOCOOCH MMPUMEHHUTH UX B A/
VPOBHE 6 COOMBEMCMBULL C HECTaHJAAPTHBIX CUTYAIIUSX: TIOKA3bIBACT 90-100 Otmiio]
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIILHO MPUHUMATH PEIICHUE, 3auTeHo
OUCYUNTIUHDBL pemats mpobiieMy/3a1ady TeOpeTUIECKOro Uiu
MPUKIIQJHOTO XapaKkTepa Ha OCHOBE M3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHIA
IpoaBUHYTHII [lpumeHenne 3HaHWA W | Briarouaem Hudxicecmoswuil yposeHs.
Bce 6uowi komnemenyuti ymeHuil B Oonee mmpokux | CTyAeHT MOKET JI0Ka3aTh BIAJCHHE B/
chopmuposanvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETEHIMSIMH: JEMOHCTPHPYET CIIOCOOHOCTD 85-89 OueHb XOpoIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM co0uparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHO
coomeemcmeuu ¢ yeasimMu u | JIeSTeTbHOCTH, HEXENIW TI0 | M TPAaMOTHO MCIOJIB30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbL oOpasity, Oonbleil oyel | caMOCTOSITENFHO HalJEHHBIX TEOPETUUECKUX
CaMOCTOSITETEHOCTH U | HCTOYHHKOB U WILTIOCTPUPOBATH HMH C/
WHUITUATHBBI TEOPETUYECKHE MOJOKESHHS UM 00OCHOBBIBATH 75-84 Xoporo/
MIPAKTUKY TPUMCHCHHS. 3a4TeHO
IToporossrit PenponyktuBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBnerBoputenbHo/
Bce 6uovl komnemenyuii JeSITeTTHHOCTD KOMIIETEHIIMSIMA B CTaHJAPTHBIX CHUTYallUsX: 3auTeHO
cghopmuposarvl Ha NOPO2OBOM u3JIaraeT B Mpejerax 3aaad Kypca TeOpeTHIECKH
ypogne Y TIPAKTHUYECKU KOHTPOJIUPYEMBI MaTepHall. 60-64 E/Mlocpencrsetto
/3adreHo
Huzke moporosoro OTcyTcTBUE MPU3HAKOB MOPOTOBOTO YPOBHS: KOMIETEHIIMUA HE COPMUPOBAHBI. 0-59 HeynosnerBopurensHo/
CTyZneHT He B COCTOSIHUU MPOAEMOHCTPUPOBATh 00JaJaHNe KOMIIETCHIIUSIMHU B 3auTeHo

CTAaHJAPTHBIX CUTYyallugX.
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OueHuBanue pe3yabTaToB OOY4YEHHsS CTYIEHTOB 10 JUCIHUIUIMHE OCYIIECTBISETCS IO
perjlaMeHTy TEKYIIEro KOHTPOJIS M TPOMEKYTOUHON aTTECTallUH.

Kputepun orneHrBaHUs KOMIETEHIUNA Ha KaKOM 3Tare U3y4eHHs AMCLUIIMHBI JUISl KaXaI0Tro
BUJIa OIICHOYHOTO cpeacTtBa U mpuBojsaTcs B 1. 4 @OC. UToroBelii ypoBeHb CHOPMUPOBAHHOCTU
KOMIETEHIIMH TIPU U3yYEeHUH JUCHMILTMHBI omipenaensercs no tabdauie. [lpu aTom cienyer noHUMATh,
4TO TpaHHUIA MEKIYy YPOBHIMH Ui KOHKPETHBIX PE3yJIbTaTOB OCBOEHHUS 00pa3oBaTEIbHOMN

IIporpaMMbl MOKET CMCIIATHCA.

YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouyHas aTTecTalUsA
KOMIIeTEHIIUH
BbICOKUI BbICOKHI
BBICOKHI NPOOBUHYMbLIL BbICOKUUL
BbICOKULL nPOOBUHYMbLLL
NnOPO208bILL BbICOKUUL
BbICOKULL Nnopo2086bill
IIPOJIBUHYTBIN NMPOJABUHYTHIN NPOABMHYTBINI
NnpOOBUHYMbLL nopo2oaulil
nopo2o6wiii NnpPOOBUHYMbLLL
IIOPOrOBBIN TMOPOroBbIN NOPOrOBbIN
HIDKE TOPOFOBOIO NOPOroBbIi HHKe NIOPOroBoro
HHKEe IOPOroBOro -

3. MeToauyeckue MaTepuaJibl, ONpe/e/isiioliue Mpoue1ypbl OeHUBAHUS 3HAHUI, yMEHUI,
HABBIKOB MJIM ONBITA J1eSITeJIbHOCTH, XaPAKTEPU3YIOUIUX 3TAnbl GOPMUPOBAHUSA KOMIIETEHIIHIA.

PeliTunroBas orieHKa 3HaHUU SBISETCS UHTETPALHBIM MOKa3aTelleM KauyecTBa TEOPETHUECKUX U
MPaKTUYECKUX 3HAHWW M HABBIKOB CTYJIEHTOB MO JUCHUIUIMHE U CKJIQJbIBACTCS U3 OIICHOK,
MOJIYYEHHBIX B X0JI€ TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTECTAIUH.

Texymuii KOHTPOJIb B CEMECTPE MPOBOAUTCS C IIeNIbI0 00ecIeYeH sl CBOEBPEMEHHON 00paTHOM
CBSI3H, JUISl KOPPEKIMKU 00Y4YEeHUsI, aKTUBU3AIMHY CAMOCTOSTEIIbHON pabOThI CTYJEHTOB.

[IpomexyTouHass arrecTanusi MpeAHAa3HaueHa [JIsi OOBEKTUBHOTO TMOATBEPXKIACHUS U
OIICHUBAHMUSI IOCTUTHYTHIX PE3YIHTATOB O0yUEHUS MOCIIE 3aBEPIICHUS U3YUCHUS JUCITUTIINHBL.

Texynuit KOHTPOJIb OCYIIECTBIISIETCS JBa paza B ceMecTp: KOHTpoiabHas Touka Ne 1 (KT Ne 1) u
KoHTposbHast Touka Ne 2 (KT Ne 2).

Pe3ynpTaThl TEKylIEro KOHTPOJS W MPOMEKYTOUHOM aTTeCTallud NOABOJATCA IO NIKaje
0aJUTbHO-PEUTHHTOBOM CUCTEMBI.

Bua xontposs JTtan peiiTHHIOBOI crucTeMbl OLeHOYHOE Bauan
cpeacrso Muanmym Makcumym
Texymmu KonrtpoabHas Touka Ne 1
Ouenounoe cpeactso 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 aucuumivHe 60 100

[Ipouenypa oneHHBaHUS 3HAHWUM, YMEHWW, BIAJCHUM 10 OUCUUIUIMHE BKJIKOYAET Y4YeT
YCIIEIIHOCTH 10 BCEM BHJaM 3asIBJICHHBIX OLIEHOYHBIX CPEJICTB.
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[lo OKOHYAaHMM OCBOCHHUS JAWCHMIUIMHBI IPOBOIUTCA IPOMEXKYTOYHAsl aTTecTalus B BHIC
9K3aME€Ha, YTO TI03BOJISIET OLIEHUTh COBOKYIHOCTh NPUOOpETEHHBIX B Iporecce O0O0yueHUs
KOMITCTEHIIMHA. 3a4yeT NpeJHa3HauyeH I OLEHKH PadOTHl 00ydaromierocss B TEYEHHE BCEro CpoKa
HU3YUCHUA JUCHUIINIMHBI U MPU3BAH BBIABUTL YPOBCHBL, IMPOYHOCTH U CUCTECMATUYHOCTDL ITOJYYCHHBIX
00yJaroIIMMCs TEOpETUYEeCKUX 3HaHU. [Ipy BBICTaBIEHNH UTOTOBOW OLIEHKH IMPUMEHSETCS OauIbHO-
PEUTHHTOBAs CUCTEMa OLIEHKU PE3yJIbTaTOB O0yUCHHS.

Onenka copMHPOBAaHHOCTH KOMIETEHIMH Ha 3adeTe IS TeX OOYy4YarolMXcs, KOTOpbIe He
HaOpanu HeoOX0MMOro KomnyecTBa 6ayuioB (60) 1Mo OLEHOYHBIM CPEICTBAM, MPOITYCKAIU 3aHATHS U
HE y4acTBOBAIM B IIPOBEPKE KOMIIETCHIMI C MOMOIIbIO OLIEHOYHBIX CPEACTB TEKYLIETO KOHTPOJIS BO
BpeMsl H3y4YCHHUS AWUCLMIUIMHBI, HPOBOAUTCA IIOCJIE OMOJHHUTENBHOH TPOBEPKH KOMIIETCHIIUH
IpernoiaBaTesieM IO MPOIMYIIEHHBIM HJIM HE YCBOEGHHBIM OOYyYarOIIMMCS TeMaM C TOCIEAYIOLIeH
OLICHKOH CaMOCTOSTEIIbHO YCBOCHHBIX 3HAaHUH Ha JOTOJHUTEIbHBIX 3aHATHAX.
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4. TunoBble KOHTPOJIbHbIC 32JaHNS WU HHbIC MAaTepPHAJIbl, HeO0X0IUMBIE 1JIsl OLICHKH 3HAHMH,
YMeHHUii, HABLIKOB

MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCHUMCKOM OEJEPAIINA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE YUPEXIEHUE
BBICIHIEI'O ITPO®ECCUOHAJIBHOI'O OBPA30OBAHUI
«HannoHabHBIN UCCAEN0BATENbCKUN sIepHbId yHUBEpcUTET «MUDI»
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTUKHU —

(unman geneparbHOTO TOCYIaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIFHOTO YUPEKACHHS BBICIIIETO

npodeccuoHanbHOTO 00pa3oBaHus «HarmoHaNBHEIN HecIeIoBaTenbCKUH sinepHblil yauBepcuteT «MUDU»

Otnenenune JIazepHbIX U MIIa3MEHHBIX TEXHOJIOTHI

Hampasnenue 22.04.01 «MaTepuaJioBeJleHHEe H TEXHOJOTHH MATEPHAJIOB)Y

[Tpoduns «KoMno3utsl 1 MmaTepuaJibl POTOHMKHN

I[I/ICI_II/IHJ'II/IHB. HaHOMaTepHaJIBI M HAHOTCXHOJIOI'MH

CoNoOA~WNE

WNNRNNMNMNRNNOMNNNRPRRRRERRRE R
OO VNOURWNRPRPOOWOMNOUAWNREO

BOIIPOCHI K 3AYETY

OcHOBBI KJ1acCU()UKALMU U TUIIBI CTPYKTYp HAaHOMAaTEepHAaJIOB.
duznyeckue NpUIUHbI CIeUU(PUKNT HAHOMATEPUAJIOB.
Mertannnueckne HaHOKJIACTEPBl U CTPYKTYPHBIE MarnueCKue 4ucia.
DJNEKTPOHHbIE MArH4e€CKUE YUCIIA, MOJIEIb OKEJIE.

QDOHOHHBIN CIEKTP U TEIUNIOEMKOCTh HAHOYACTHLI.

DJNEeKTPOHHbIE CBOMCTBA HAHOYACTHUII, KaTaIUTUYECKasl aKTUBHOCTD,
MarsauTtHble CBOWCTBA HAHOYACTULL, CyIEpIIapaMarHeTU3M.
OnTHyeckre CBONCTBA MOIYIPOBOAHUKOBBIX YaCTHUII.
doTodparmeHTanus U KyJTOHOBCKUIA B3pBIB.

. OnTHyeckue CBONCTBA METAJUIMYECKUX YaCTHII.

. MeTtoibl moTy4eHHs HAHOYACTHI - Ta30(a3HbI CHHTE3.

. MeTop! mosTyueHus: HAHOYACTHI] - TUTA3MOXUMHUYECKUM CUHTES.

. MeTop! nosTyuyeHuss HAHOYACTHIL - OCaXKIEHUE U3 KOJUIOMIHBIX PACTBOPOB.

. MeTozp! mosTyueHus: HAHOYACTHIL - TEPMUYECKOE Pa3I0KEHUE U BOCCTAHOBJICHHE.

. MeTop! nosTyuyeHuss HAaHOYaCTHIl — MEXaHOCHHTE3.

. MeTozpl osTyueHus: HAHOYACTHIL - IETOHAIIMOHHBIM CUHTES.

. MeTopl osTyuyeHuss HAHOYACTHIL - DJIEKTPUYECKUNA B3PbIB.

. YraepoaHsle KiaacTepsl, QyJIepeHsl.

. @yJIepUTHI — AEKTPUYECKUE, MATHUTHBIE CBOMCTBA.

. CTpyKTypa yriaepoaHblX HAHOTPYOOK.

. IlonydeHue yrinepoaHbIX HAaHOTPYOOK.

. DIeKTpUUECKHe CBOICTBA YIIIepOJHBIX HAHOTPYOOK.

. IlpumeHeHne yriaepoaHbIX HaHOTPYOOK.

. 30HHasI CTPYKTYypa rpadeHa.

. Ilonyuenue rpadena

. MeTozp! mostyueHus: KOMIaKTHBIX HAHOKPUCTAIIIMYECKUX MaTEpHUaJIOB.

. CTpyKTypa 1 MEXaHUUYECKHE CBOMCTBA KOMIIAKTHBIX HAHOKPHUCTAJUINYECKUX MATEPHAIIOB.
. Tennoguznyeckue u 371eKTpodhU3NUEcKre CBONCTBA HAHOKPUCTAIUTMUECKUX MaTepHAIOB.
. IIpoGiema TepMOJMHAMUYECKOH CTAOMILHOCTH KOMIIAKTHBIX HAHOKPUCTAUTMYECKUX MaTEpUAIIOB.
. MaruuTHble CBOMCTBA KOMITAKTHBIX HAHOKPUCTAJUIMYECKUX MATEPUAIOB.
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31. OnTuueckre CBOMCTBA HAHOCTPYKTYPHBIX CPEJl U CTEKOJ.

KpnTeplm N IMIKaJa OICHUBaAHUA

Ouenka KpuTepuu oneHkn
3auTeHo BeicraBisiercss Tpu  COOTBETCTBHM MapaMeTpaM 3SK3aMEHAI[MOHHOU
24-40 IIKAJIbI HA YPOBHSIX «OTJIMYHO», «XOPOII0», KYJAOBICTBOPHTEIHLHOY.
b b
He 3a4yreno

23 ¥ MeHbIIIE

BricraBnsercs IIpru COOTBETCTBUH IIapaME€TpaMm SKSaMeHaHHOHHOﬁ
IIKaJIbl HA YPOBHC «HCYAOBJICTBOPUTCIILHO)).
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MHUHUCTEPCTBO OBPA3OBAHUA U HAYKHU POCCUMCKOMN ®EJEPAIIUU
OENEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O ITPO®ECCHOHAJIBHOI'O OBPA30BAHMA

«HanuoHanbHbIN UCCaeq0BaTENbCKUN saepHbId YHUBEpcUuTeT «MUDI»

OOHMHCKMH UHCTUTYT ATOMHOM IJHEPreTUKHU —
¢uman genepanbHOro rocyAapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKACHUSI BBICLIETO
npodeccuoHanbHOro 00pa3zoBanus «HalmoHanbHBIN MccIe0BaTENbCKUM saepHbli yHuBepcuTeT «MUDN)

Otnenenue JlazepHbIX U MJIa3MEHHBIX TEXHOJIOTUMA

Bonpocsl 11l KOJJIOKBUYMA

IO AUCHUIIIINHE _HaHOMamepuanbl U HAHOmMeXHoJ102uu

(HanMeHOBaHUE IUCIUIIIIHBI)

Paszngen: CBolicTBa HAHOYACTHIL

. MeTtaminueckre HaHOKJIaCTepbl, MArMYECKHUE YNUCIIa CTPYKTYPHBIE U 3JIEKTPOHHBIE, MOJEIIb (OKEJIEM.
. @orodparmeHTalMSI U KYTOHOBCKUN B3PHIB.

. OnTHYeckue CBOMCTBA METAIUIMYSCKUX YACTHII,

. CIUHTpOHHUKA.

. O(pdexT ruraHTcKoro MarHUTOCONPOTUBIIEHUS, TETEPOCTPYKTYPHL.

. DIIEKTPOHHBIE U MATHUTHBIE CBOMCTBA HAHOYACTHII, CYIIEPIIapaMarHeTHU3M.

. DOHOHHBIN CHEKTP U TEINTIOEMKOCTh HAHOYACTHII.

. OCHOBBI KJIacCU(PHUKALIMU U TUIIBI CTPYKTYP HaHOMaTEpHAJIOB.

© 00 N O O B~ W N -

. MeTtoibl moTy4eHHs HAHOYACTHI] - Ta30(a3HbI CUHTE3.

10. Metobl nosTyyeHHUst HAHOYACTUI] - TUIA3MOXUMHUYECKUN CHHTE3.

11. Metobl oTy4yeHHsI HAHOYACTHUI] - OCAXKJICHHE U3 KOJUIOUIHBIX PaCTBOPOB.

12. Metonbl oTy4eHHst HAHOYACTHI] - TEPMUYECKOE PA3JI0KEHNE U BOCCTAHOBJICHHUE.
13. Metoabl osTy4eHust HAHOYACTHUI] — MEXaHOCHHTE3.

14. Metobl osTy4yeHUss HAHOYACTHI] - I€TOHALMOHHBINA CHHTE3.

15. Mertonanl MOJIYYCHHUA HAHOYACTHUI] - BHCKTpI/I‘{eCKI/Iﬁ B3PHLIB.

Kpurepuu onneHku:

— YPOBCHB OCBOCHUA 06yqa101u1/1Mc;1 Marepuaia, IpeaAyCMOTPCHHOT' O yqe6H0171 HpOl"pElMMOfI;
— YMCHUC 06yqa10meroc51 HCIOJIb30BATh TCOPCTHUCCKUC 3HAHUWS ITPU BBIITOJIHCHUU 3aJlaHuM U 3aJa4,
- OGOCHOB&HHOCTB, YCTKOCTb, KPAaTKOCTDh U3JIOKCHUSA OTBCTA.

Onucanue KAJbI OlleHNBAHUS

OtmeTka «oTJUYHO» (B Oayutax ot 37 10 40) craButcs, eciu:
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— U3YyYEHHBIN MaTepuas U3J10KeH MOJIHO, ONPEIEICHUs JaHbl BEPHO;
— OTBET MOKA3bIBACT IOHUMAaHNE MaTepHana;

— o0yyarouuiicss MOXeT 000CHOBATh CBOU CYXKACHHS, IPUMEHUTh 3HAHUSI Ha TPAKTHKE, IPUBECTU

HE00XO0UMbIE€ IPUMEPBI, HE TOJIBKO 110 Y4EOHUKY U KOHCIIEKTY, HO M1 CAMOCTOSITEJIbHO COCTABIJICHHBIE.

OtMeTtka «xopomo» (B 6amiax ot 34 1o 37) cTaBUTCS, €CITH:
— U3YYEHHBIN MaTepuai U3J10XKEH JOCTATOUYHO IOJIHO;

— IIPU OTBETE AOMYCKAIOTCS OMIMOKH, 3aMHUHKH, KOTOPbIE 00YyUJaIOIINIACs B COCTOSIHUU UCIIPABUTH

CaMOCTOSITENILHO ITPU HABOASLIMX BOIPOCAX;
— o0yyaroImuiics 3aTpyJHIETCs C OTBETaMHU Ha 1-2 TONMOIHHUTENIBHBIX BOIIPOCA.
OTMeTKa «ya0BJeTBOpUTENBLHO» (B Oamax ot 30 mo 33) craBuTCs, eciu:

— MaTepHual U3JI0KEH HEMOJIHO, C HETOYHOCTSIMU B ONPEACTICHUH MOHSATHI WU ()OPMYITUPOBKE
OnpeaesCHU;

— MaTc€pural u3jaracrcsa HEIMOCJICA0BATCIIbHO,

—00y4aroIuics He MOXET JOCTaTOYHO INTyOOKO M JI0Ka3aTeIbHO 000CHOBATh CBOU CYXJIEHHS U
IIPUBECTU CBOU IIPUMEDPBI;

—Ha 50% ONOJHUTENBHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HeyI0BJIeTBOPHUTEIbHO» (B Oayutax ot 0 10 29) craBuTCs, eciu:

— [P OTBETE OOHAPYKMUBACTCS MMOJTHOE HE3HAHKUE M HETIOHWMAHUE U3y4aeMOro MaTepuaa;
— MaTepua u3JlaraeTcs HeyBepeHHO, OECIIOPSI0YHO;

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

«HanuoHanbHbIN UCCIeA0BaTEIbCKUM A1epHbId YHUBEpCUTET «MU DN

OOHMHCKMH UHCTUTYT ATOMHOM IJHEPreTUKH —
¢uman genepanbHOro rocyAapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKACHUSI BBICLIETO
npodeccuoHanbHOro 00pa3zoBanus «HallmoHaNbHBIN HCCIe0BaTeNbCKUM AepHbId yHuBepcuTeT «MUDU»

Otnenenue JlazepHbIX U MJIa3MEHHBIX TEXHOJIOTUI

KomiuiekT 3agaHuid 1711 KOHTPOJILHOM PadoThI

IO JUCHUITIINHE HClHOMClmel?ua]lbl U HAHOMEXHO1I02UU
(HaMMEHOBAHUE AUCITUTUINHBI)

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

3anmanue 2
Monyib casura uncroro Hukens 77 I'Tla. Tlocne nHTEHCUBHOM qedopMaIiiy MPOU301Iia
HaHO(parMeHTaIMs MeTa/lIa Co CpeIHUM pazmepoM 3epeH 15 um. [Tonaras Bekrop Broprepca b=0,25
HM OLICHUTH IIPE/ie TEKY4YECTH.

3aganue 3

Ha ckonbko sHeprus konebdaHuii aToMOB B TPaHUYHOM CJIO€ MEHbIIIE YHEPTUH KOJIeOaHWi aTOMOB B
00beMe HaHOYACTHIIBI HUKEJS, €Cli (DOHOHHAsS TEMJI0EMKOCTh HaHOUYACTHUIl pa3Mepom 20 HM B 2 pasa
0oJbIIIe TEIUIOEMKOCTH KoMItakTHOTO MaTepuana npu 300 K. Cuutarh TONIIMHY TPAHUYHOTO CIIOS
paBHoii 6b, b=0,25 Hwm.

3aganue 4

TemoemMkocTh HaHOUACTUI Men pazmepoM 50 HM nipu Temnepatype 450 K 6ombiie KoMnakTHOM
menu B 1,2 paza. KakoBo cMmelieHre 4acToThl KojaeOaHHi aTOMOB B IPUTPAHUYHOM CJIO€ YaCTHULIBI?
CymTaTh TONIMHY TPAHUIHOTO cjI0si paBHoi 6b, b=0,25 HMm.

3amganue 5

CnnaB nepexoauT B peppomarauTHoe cocrosinue npu 180 K. Paccunrars kputnueckuii pazmep
YaCTHIIbI, P KOTOPOM B pe3yJibTaTe KBAHTOBBIX (MIYKTYyalluil Hcye3aeT ynopsJoUeHre MarHUTHOTO
MoOMeHTa (ucue3aeT heppoMarHeTusm).

3anaunue 6
[Tpu xakux pazMepax HAHOYACTHUI[ YUCTOT'O JKeJle3a KBAHTOBOMEXaHHUUECKUE (PIYKTyaluu pa3pyiaroT

dbeppomarauTHoe (CyneprnapaMarHUTHOE) COCTOSHUE.
3aganue 7
O1eHUTh OTHOCUTENBHBINA Pa30poc B pa3Mepax HaHOYACTHUII, TOTYIaeMbIX METOaMH

I/ICHapCHI/ISI/KOHI[CHCH.I_II/II/I U DJICKTPHUYCCKOI'O B3phIBA.

3ananue 8
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PaccuuraTh AuamMeTp M YUCIO aTOMOB YIJIepo/a Ha eMHUIY [UTMHBI OTHOCTEHHOW YTIIepOIHOI
HAHOTPYOKH ¢ nHAeKkcamu xupaibHoctu (10,20).

3aganue 9

Paccuurtate pasmep u u3MeHEeHHUE dHEepruu B 3B HaHO0OBEKTa, MOTEHIIMAT KOTOPOT0 U3MEHSIETCS Ha
BenuuuHy nopsiaka 0,1B npu oAHORIEKTPOHHOM MEpEeMEIICHUN.

3aganue 10

OLEHUTh EMKOCTHYIO YacTOTy cpabaThIBaHUs NepekiodaTesns pazmepoM 100 aM. Ykazanue:
MCIOJIb30BaTh MIOHATHE U 3HAUEHHE KBAHTOBOTO COITPOTUBIICHHUS.

3amaune 11

-2
OddextuBHas macca snektpoHa B rpadene M*~10"mM.. OueHUTh KOHICHTPAIUIO CBOOOIHBIX
3JIEKTPOHOB, €CIIH YKCIIEPUMEHTANBHO onpeeneHHas ckopocts Pepmu Ve=10° m/c.

3amaune 12

11
KonnenTpamusi cBOOOTHBIX 3JEKTPOHOB B rpaduTe B 0A3UCHBIX IUIOCKOCTSX COCTaBisieT okono 10
cM2. OLEHHTB YHCII0 CBOGOIHBIX AEKTPOHOB Ha OJIHH ATOM.

3aganue 13

ITpu 400 K k03¢ pHImeHT 06heMHOTO TEIIOBOr0 PacIIMPEHHs HAHOKPHCTAIUTHYECKoi Men 0=31-10"
- o N - (V)

K* a KpyHHO3€pHUCTON - 0=16-10 ® K. Monaras YMEHbILIEHUE YHEPTUU aTOMHBIX KoJjeOaHui B

obnactu rpanun 3epeH Ha 0,01 3B onenuTs 10510 00BEMA rpaHuL] B HAHOKPUCTAIUIMUECKON MEJIH.

3aganue 14

O1neHuTh BEIMYUHY TOKa B rpadeHOBOM HaHOJIeHTe upHUHOM 100 HM Npu NPUIIOKEHUH HANPSKEHUS
Looall 2
0,5 B. Konuenrtpaiiuto cBOOOIHBIX IEKTPOHOB CUUTATh paBHOU 107" cm*.

3aganue 15

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

Kpurepuu u mkaJja oueHuBaHHUs

Onenka Kpurepun onenkn

¢ 38 o 40 6amtoB CTyIeHT JO/DKEH B PEIICHUH 3aJ1a9d TTOKAa3aTh BJIaJICHHUE:

- OCHOBHBIMH TEOPETHUYECKUMH METOJIAMH PELICHHUS 3a]1a4 110
CBOMCTBaM HAHOYaCTHUIl U HaHOMaTCpI/IaJ'IOB;

- YHCJICHHBIMH METOJIAMHU OTIPE/ICIICHUs] CBOWCTB HAHOYACTHUIL U
HAHOMAaTEPUAJIOB

¢ 34 go 37 baimioB CTyaeHT A0KEeH B PEIICHUH 3a/1a4 MOKa3aTh JOCTaTOYHOE BIIAJICHUE!
- OCHOBHBIMH T€OPETHYSCKUMHU METOJIaMH PEIICHUS 3a/1a9 110
CBOICTBaM HaHOYACTHUI[ 1 HAHOMATEPUAJIOB;

- YUCJICHHBIMH METOJIaMHU OTIPEJICIICHUSI CBOMCTB HAHOYACTHI]
HAHOMAaTePHAaJIOB

¢ 30 o 33 GamoB CTyeHT JO/DKEH B PEIISHUH 3a1a9i 1T0Ka3aTh O0IIee BIIaJICHHE:
- OCHOBHBIMH TEOPETHUECKUMH METOJIAMH PELICHHUS 3a]1a4 110
CBOﬁCTBaM HAaHOYACTHUIL 1 HaHOMaTepI/IaJ'IOB;

- YHCJICHHBIMH METOJIAMHU OTIPE/ICIICHUs] CBOWCTB HAHOYACTHUIL U
HaHOMaTEePHAJIOB
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