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YacoB 1o yq4eOHOMY IJIaHy 108 @DOopMBbI KOHTPOJISL B CEMECTpax:
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Yacel Ha KOHTPOJIb 36 36 36 36
HUrtoro 108 108 108 108




IIporpammy coctaBumn(u):
xghmn, doyenm, Lllysaesa E.A.

Pabouas mporpamma
®du3nyecKue cBOiicTBa HAHOMATEPHAJIOB

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO YCTaHABIMBAEMbI 00pa30BaTeNIbHBIN CTaHAAPT BHICIIEro 00pa3oBaHus - MarucTparypa PenepaapHoe
TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkKACHHE BhICIIEro 0O0pa3oBanus «HannoHa bHbIH HCCIEN0BATEbCKIM
TexHonornueckuid yausepcuretr « MUCuCy» no nanpasnenuto noarorosku 22.04.01 MATEPUAJIOBEJIEHUE U TEXHOJIOTUU
MATEPHAJIOB (mpuka3 ot 05.03.2020 r. Ne 95 0.8.)
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22.09.2022, nporoxox Ne 8-22
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VYuaensim coBetom GPI'AOY BO HUTY "MUCuC" 22.09.2022, nporokon Ne 8-22

Pabouast mporpamMma oo0peHa Ha 3aceaHuH
Kadenpa ¢pusuyeckoro matepuanoBeaeHust

ITpotokon ot 11.04.2022 r., Ne8-04

PykoBoaurens noapasnencaus A.I. CaBueHKO



1. HEJIX OCBOEHUA

1.1 | Lleas ocBOGHHS UCIUILIHHEIL - (HOPMUPOBAHIE KOMIICTCHIIUH B COOTBETCTBUH C YIEOHBIM IIIIAHOM, a TAlOKe HAYIUTh
CBSI3bIBATh (PM3UUECKHE CBOMCTBA MaTEPHAJIOB C MX CTPYKTYPOW M (pa30BBIM COCTOSIHHEM, BBISBIATH KIACCHYECKUE U
KBAaHTOBBIE pa3MepHbIe 3((EKTHl B HAaHOMATepHallax, aHaAIIM3UPOBAaTh 0COOCHHOCTH (PM3NUECKUX CBOWCTB
HAHOMATEPHAJIOB, UCIOJIB30BaTh (PU3MIECKUE CBONCTBA AT aHAIM3a CTPYKTYPHI, ()a30BOr0 COCTOSHHMS; a TAKKe IS
(dopMupoBaHUs pabOUNX XapaKTePUCTHK MaTepraa.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Baox OIT: b1.B

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHO THCHUNIAHBI (MOAY/Is) HEOOXO0IHMO KaK
NpeanecTBYIee:

2.2.1 | AudpaxumoHHBIE 1 MUKPOCKOITUYECKAE METOBI

2.2.2 | MarHMTOMATKME MaTepHAaJIbl: TEXHOJIOTHH MOTy4eHHs U 00paboTku

2.2.3 |Meronsl uccie10BaHus Makpo- U MUKPOCTPYKTYPbI MATEPUAIIOB

2.2.4 | ®usuka marHetusma. Yacts 2. MarseTusm MaTepuaioB

2.2.5 | AToMHOE CTpOEHUE HEOPTaHUYECKUX MATEPHATIOB

2.2.6 |Ilemaroruueckast IpakTUKa

2.2.7 | CekTpOoCKOITMYECKUE U 30HOBBIE METO b

2.2.8 | ®usnueckue METObI UCCIIEIOBaHHS MaTEPHATIOB

2.2.9 |IloaroToBka K mporexype 3alnTHl U 3aIiTa BEITYCKHON KBATN(HKAIIMOHHOH PadOTHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

IK-5: Cnoco6en MVIAHUPOBATH U OCYHIECTBJIAATH IKCIEPUMEHTAJIbHBIE UCCIICA0BAHUS, AHAJTU3UPOBATDH U 06paﬁaTblBaTb
Pe3yabTaThl, 1€J1aTh BHIBOABI, COCTABJIATDH U OCI)OPMJIHTL OTYETHI IO MPOBECACHHBIM HCC/ICIOBAHUAM B odsacTn
MaTepUaJiOBeICHUA U TEXHOJOI'MH MaTepuajioB

3HaTh:

[1K-5-31 3HaTh METOAMYECKUE CIIOKHOCTH HU3MEPCHHUA U UCCIICOAOBAaHNA (I)I/I3I/I‘IGCKI/IX CBOMCTB MaTepruaioB, IMMOJTYYCHHBIX B BU/IC
BBICOKOQUCIICPCHOI'O ITOPOMIKA, CBEPXTOHKUX HUTCH U IIJICHOK,

TIK-5-32 3HaTh OCHOBHBIE METO/IBI 1 METOJIMKH MCCIIEIOBAHMS TEIUIOBBIX, MATHUTHBIX U AJIEKTPUYECKUX CBOMCTB MaTEepPHAJIOB;

ITK-6: CnocodeH k peaju3allii NPOrpamMM BbICIIero 00pa30BaHus YPOBHS 0akalaBpHaT B 001aCTH MaTepHAI0BeACHHS H
TEeXHOJIOTHH

3HaTh:

[IK-6-31 OcHOBHBIE TEOpETHUECCKIE IPECTaBICHUS O (POPMUPOBAHUH TEILUIOBBIX, HICKTPUUCCKIX, MATHUTHBIX U YIIPYTUX CBOICTB
TBEPBIX TEIL.

OIIK-1: CnocoGen pemiath NPOM3BOACTBEHHbIE U (MJIN) HCCIe0BaTeIbCKIE 321241, HA OCHOBe (pyH1aMeHTAJIbLHBIX 3HAHUIT
B 00J1aCTH MaTepHAI0BeleHUs] H TEXHOJOTHH MAaTepHAJIOB H 3HAHMI B MEKIHCIUIIMHAPHBIX 00.,1aCTAX

3HaTh:

OIIK-1-31 OcHOBHBIE POOJIEMBI TEOPETUUECKOTO OMHUCAHUS 3aKOHOMEPHOCTEN POpMUPOBaHUS (PU3NIECKUX CBOICTB
HaHOCTPYTKYPHBIX MaTepHalioB U 0OBEKTOB;

YK-4: Crioco6en ¢ (peKTHBHO PYHKIIMOHHPOBATH B HAIMOHAJIBLHOM M MEKTYHAPOTHOM KOJUIEKTHBAX B Ka4ecTBe WieHa
WM JINJePa KOMAH/IbI, IPUMEHSATh COBPeMeHHbIe KOMMYHUKATHBHBIE TEXHOJIOTHH, B TOM YHCJIe HA HHOCTPAHHOM(BIX)
si3bIKe(ax), 1JI8 AKaIeMHYeCKOTr0 1 MpodeccHoHaIbHOT0 B3aUMO/IeiCTBUS

3HaTb:

YK-4-31 OcHOBHBIEC TIPUEMBI KPUTHYECKOTO YTCHHSI HAYIHBIX ITyOJIMKAIIH, TPUEMbI aHaIH3a YCTHBIX M MACHhMEHHBIX JOKIAI0B Ha
KOH()epEeHIIMSX, HAYYHBIX CEMHHAPAaX U T.II., 3HATh IPUHIUIIBI IIOATOTOBKH 0030pOB Ha OCHOBE OTKPBITBIX HCTOYHHUKOB
uH(pOopMaIuy;

IK-5: Cnoco6en MVIAHUPOBATH U OCYHIECTBJIATH IKCIEPUMEHTAJIbHBIE UCCIICA0BAHHUS, AHAJTU3UPOBATL U 06paﬁaTblBaTb
Pe3yabTaThl, 1€J1aTh BHIBOAbI, COCTABJIATDH U OCI)OPMJIHTL OTYETHI IO MPOBECACHHBIM HCC/ICIOBAHUAM B o0acTn
MaTepuaJioOBeICHUA U TEXHOJOI'MH MaTepuajioB

YMeTh:

ITK-5-Y1 Ananu3upoBaTh OCHOBHBIC 3aKOHOMEPHOCTH (PU3NYECKUX CBOMCTBa HAHOMATEPUAJIOB M COOTHOCHTB HX C PE3YIbTaTaMH
CTPYKTYPHBIX UCCIIEIOBAHUH, THOO HA OCHOBE UCCIIEOBAHUS (PU3UUECKUX CBOMCTB MOJICITHPOBATH BO3MOXHOE CTPYKTYPHOE
COCTOSIHUE;

TIK-5-Y2 TIpuMeHsTh U peann30BbIBaTh KOMIUIEKCHBIE NCCIIEI0BATENECKIE METOIUKH JJISl PEIICHUS MAaTePUATOBETUECKIX H




(1)I/I3I/I‘ICCKI/IX 3a/1a4, B TOM YHCJIC, UCIIOJIb3Ys COBPEMCHHBIC I/IH(bOpMaHI/IOHHI)Ie BO3MOJXHOCTH,

IIK-6: Cnioco0eH Kk peaju3anuy NporpaMM BbICIIEro 06pa3oBaHus YPOBHS OaKaJaBpHaT B 00J1aCTH MaTepUAJIOBeeHUA U
TeXHOJIOTHU

YMmerb:

ITK-6-Y1 JleMOHCTpHpPOBATE 3JIEMEHTHI IeITEIILHOCTH, OCBAaMBAEMON 00YJIAIOIIMMHUCS | - BEIIONHATH 331aHU, IPETYCMOTPEHHBIE
HIporpaMMmoi yaeOHoH AucuuIuTiHb "Ou3ndeckre CBOHCTBA TBEPABIX Tl

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEbCKHE 321241, HA 0CHOBe (yHAaMeHTAJbHBIX 3HAHMI
B 00J1aCTH MaTepHAJIOBEAeHHS U TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKINCIMIUIMHAPHBIX 00J1aCTAX

YMmerb:

OIIK-1-Y1 [TpuMeHATH MOTydeHHbIC 3HAHUA IS PEIICHHUS 3a1a4 PO ECCHOHANBHOH NeITeIbHOCTH P BHITOITHEHUN
KOMITJIEKCHBIX MEXXAUCUUILTHHAPHBIX UCCIEI0BaHUH

YK-4: Cniocoden 3¢ pexTuBHO GYHKIMOHUPOBATH B HALIMOHAJIBHOM M MEKIYHAPOIHOM KOJUIEKTUBAX B KayecTBe YJieHa
WM JINePa KOMaH/Ibl, IPUMEHATH COBPeMeHHble KOMMYHUKATHBHbIE TEXHOJIOTHH, B TOM YHC/Ie HA HHOCTPAHHOM(bIX)
si3bIKe(ax), 1J1sl aKaIeMHUYecKoro U NpogeccuoHaJLHOr0 B3aUMOAeHCTBHS

YMmerb:

VYK-4-Y1 M3narate MBICIIH YETKO M TPAMOTHO, HCIIOJB3YS JIEKCUKY, IPHHATYIO B COBPEMEHHOM PYCCKOSI3BIYHOM HAYYHOM CTHIIC
MUCHhMa;

IIK-6: CniocofeH K peaju3aniy NPorpaMM BhICIIEro 00pa3oBaHUs YPOBHS 0aKaJaBpHAT B 00J1aCTH MaTePHAJIOBEIeHUSA U
TEXHOJIOTUH

Baanernb:

ITK-6-B1 HaBplkaMu KOHCYJTBTHPOBAHUS OOYUAIOIIUXCS CTYJICHTOB YPOBHS OakajgaBpHara 0 BOIPOCaM OCBOCHUS ydeOHOM
nucruiuiniel "dusnueckue cBoiicTBa TBEpAbIX Ten".

OIIK-1: Cnioco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIH) HCCIEI0BaTEIbCKHE 321241, HA 0CHOBE (yHAaMeHTAJbHBIX 3HAHMI
B 00J1aCTH MaTEepUAJI0OBeIeHUs] U TEXHOJOTHH MATEPHUAJIOB U 3HAHUI B MEKIMCIMIIJIMHAPHBIX 00J1aCTAX

Baanernb:

OIIK-1-B1 Metomonornei KOMIUIEKCHOTO aHAIN3a PE3yIbTaTOB HCCIISIOBAaHNUH (PU3NIECKIX CBOMCTB HAHOMATEPHAIIOB
pa3NU4YHBIMU METOIAMHU

YK-4: CnocodeH 3¢ peKTHBHO PYHKUMOHHPOBATH B HALIMOHAJILHOM M MEKAYHAPOJHOM KOJUIEKTHBAX B KauecTBe YJIeHa
WIM JINJEePa KOMaH/Ibl, IPUMEHSATH COBPeMeHHble KOMMYHUKATHBHbIE TEXHOJIOTHH, B TOM YHC/Ie HA HHOCTPAHHOM(bIX)
si3bIKe(ax), A1 AKaJeMHYecKOro U NpogeccCHOHATbHOI0 B3auMOodeiicTBUS

Baagern:

YK-4-B1 HaBpikamu OArOTOBKY HAYYHBIX AOKIAJI0B Ha OCHOBE aHAIM3a COBPEMEHHBIX HayYHBIX MYOIHKAIMHA 0 PHU3NIECKIX
CBOMCTBaX HAHOMAaTEPHAJIOB;

IIK-5: Cnocoben IJIAHUPOBATH U OCYHIECTBJIATH IKCIEPUMEHTAJbHBIC UCCJICA0BAHUNA, AHAJIU3UPOBATD H OﬁpaﬁaTblBaTb
pe3yiabTaThl, 1€J1aTh BbIBO/AbI, COCTABJIATH U O(I)OpM.IIﬂT]) OTYETHI 1O MPOBEACHHBIM HCC/ICIOBAHUAM B o0JacTu
MaTepuaJioBe1€HUS U TEXHOJIOI'MH MaTepuajioB

Baanernb:

[TK-5-B1 HaBblkaM# 1 METOIOJIOTHEH OpTaHU3AIINH, ITAHUPOBAHHUS, IIPOBEACHUSI H 00pa0OTKH PE3yabTATOB HKCIIEPUMEHTOB U
SKCHEPUMEHTAJIbHBIX MUCCIIEZI0BaHUM, BHIITOJIHEHUS UCCIIE10BATENIbCKUX ITPOEKTOB;

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pa3gen 1. TenoBele
CBONCTBA
1.1 Beenenue. [Ipeamer u 3agaun 1 1 OIIK-1-31 IIK- JI1.1 J11.4
Kypca. Hexoropsie 6-31 YK-4-31 JI1.6
0COOEHHOCTH JI1.8712.1
KPUCTAJUINYECKOM CTPYKTYpPBI €]

U (DU3MYIECKUX CBOMCTB
HaHOMaTtepuaioB /JIex/

1.2 OCHOBHBIE 1 1 OIIK-1-31 IIK- JI1.1JI1.4
TEPMOJMHAMHUYECKHE 6-31 JI1.8J12.1
ACTEKTHI BIUSHUS 21

noBepxHOCTH. DOHOHHBIN
CHEKTP KPUCTATUTMIESCKIX
MaTepuasoB B
KPYITHOKPHCTAJUTHYECKOM U
HAHOKPUCTAJUTUICCKOM
cocTtostHMSAX. /JIex/




1.3 Pemerounas remioemMkocTh 1 OIIK-1-31 IK- 1.4
HaHOMaTrepuasoB. BiusHue 5-31 IIK-6-31 JI1.8J12.1
JIACTIEPCHOCTH YaCTHIl HA VK-4-31 o1
Temmeparypy Jebas. Yuer
aHTapMOHHU3Ma KoJieOaHMi
ATOMOB JJIs1 pa3IMYHbIX
pa3MepHoCTeH
00bekToB. /JIex/

1.4 W3meneHue sHEPreTH4eckoro 1 OIIK-1-31 K- 1.4
CIIEKTpa JIEKTPOHOB B 6-31 JI1.8J12.1
3aBHCHMOCTH OT 21
pasmepHOCTH. 3MeHeHue
9JIEKTPOHHOT'O BKJIaJa B
TEIIOEMKOCTh B
3aBHCUMOCTH OT
JUCTIEPCHOCTH U
pa3MepHOCTH MaTepHasa
(KBaHTOBasI TOUKA, KBAHTOBAs
MIPOBOJIOKA, KBAHTOBAS sIMa,
00BEeMHBIN
MPOBOJHUK). /JIex/

1.5 OCOOCHHOCTH PEIIETOTHOM 1 OIIK-1-31 TIK- JI1.4
TEIIONPOBOAHOCTH U 5-31 TIK-6-31 JIT1.8J12.1
TEIUIOBOTO PACLIMPEHUS B YK-4-31 21
ciyyae
HaHOMaTepuayoB. /JIex/

1.6 JuddepenimanbHbIit 2 OIIK-1-V1 JI1.2 J11.4 P1
TEPMUYECKUN aHaTIN3 OIIK-1-B1 IIK- | JI1.9J12.1
HaHOCTPYKTYPHBIX 5-V1 IIK-5-V2 2.2
crutaBoB /J1a6/ IK-5-B1 TIK-6 22 93

-Y1 YK-4-V1
YK-4-Bl

1.7 [TocTpoenue TemriepatypHoii 2 OIIK-1-V1 JI1.2 J11.4 P2
3aBHCUMOCTH K02 UIHEeHTA OIIK-1-B1 IIK- JI1.9J12.1
JIMHEHHOIO pacIuupeHus U 5-31 IIK-5-32 22
onperesieHre TeMIepaTyp [K-5-Y1 IIK-5 22 33
(ha3oBBIX MpEBpAIICHUI -Y2 TIK-5-B1
CIUIABOB C IOMOIIBIO [IK-6-V1 YK-4
nuddepeHnnanbHbIX -Y1 VK-4-Bl
nunatomerpos llleBenapa u
JTAJIATOMETpA TUTIA
L75HD1000C /J1a6/

1.8 AHanu3z u 00cyxIeHne 2 OIIK-1-31 JIL.1J11.2 KMI1 P1,P2
pe3yabTaTOB UCCIICAOBAHUHN OIIK-1-V1 JI1.4 J11.6
TEIUIOBBIX CBOWCTB OIIK-1-B1 IIK- JI1.8
MatepuanoB. KoHTponbHas 5-31 IIK-5-32 | JI1.9J12.1J13.
pabota 1o pazgeny: IK-5-Y1TIK-5 | 1J13.2 JI3.3
"TemnoBeie cBoiicTa" /J1ab/ -Y2 [IK-5-B1 212233

[TK-6-31 IIK-6-
V1 VK-4-31
YK-4-Y1 YK-4
-B1

1.9 [ToaroroBka K BHIIIOJTHEHUIO 14 OIIK-1-Y1IIK JIT.1J11.2
1a00paTOPHBIX PaboT -6-Y11IK-6-B1 | JI1.4 JI1.6
paznena "TeroBsie JI1.8
CBOMCTBA", TOATOTOBKA K JI1.9J12.1J13.
KOHTPOJIBHOH padoTe 1o 1J13.2J13.3
pazneny "TemaoBbie 013233

CBOMCTBA", KOHCYIbTALIUN
OakanaBpoB 3-T0 Kypca ITo
mucruuiniae "dusnueckre
cBoiicTBa TBepabIX Ten" /Cp/

Pa3nen 2. MaruuTHbIe
CBOMCTBA




2.1 CBobopHas sHeprus OIIK-1-31 IIK- J1.3
(dheppoMartHeTrka, OCHOBHBIC 6-31 JI1.4J12.1
coctasysromue. /JIex/ 2.2

€

2.2 JloMeHHas CTpyKTypa OIIK-1-31 IIK- | JI1.3JI1.4
(beppomarHeTukos, 6-31 JIL.5
OJTHOJOMEHHOE COCTOSHHE, JI1.7J12.1
cynepnapamaraeTusm. /JIex/ 21

2.3 [Ipouieccyl HaMarHU4YUBaHUSA OIIK-1-31 K- J1.3
(cMerieHue rpaHul] TOMEHOB, 6-31 JI1.5J12.1
MMOBOPOT BEKTOpa 21
CIIOHTAHHOM
HAMarHUYeHHOCTH,

BO3HMKHOBEHHUE U POCT
JIOMEHOB 00OpaTHOI
HaMarHW4YeHHoCTH). Teopus
KOAPIMTUBHOM cHJIbl. /JIex/

2.4 MukpoMarHeTi3mM TOHKUX OIIK-1-31 JI1.3 J11.5
IJICHOK ¥ HAHOYACTHI] — JI1.7J12.1
SKCHEPUMEHTAJIBHBIC (DAaKTHIL. o1
Teopus I'epuepa, moaens
Xa0THYECKOMN
aan3oTponHu. /JIex/

2.5 Teopus Xodpmana (yuer OIIK-1-31 J1.3
TMISITH BKIIAJI0B B SHEPTHUIO JI1.7J12.1
(dbeppoMarserrka - 21
00MEHHOM, OHOOCHOI
AHU30TPOIIHH,

MarHUTOKPUCTAJUIMYECKON
AQHU30TPOIMH, BKIaAa
BHYTPEHHHX W BHEITHUX
TOJIeH paccestHus).
HexoTopble BEIBOABI TEOPHH,
MUKPOMAarHUTHBIH

pum. /JIex/

2.6 Bnusiaue daszoBoit OIIK-1-31 J1.2
CTPYKTYpHI Ha JI1.5J12.1
(hopMHpOBaHNE MAaTHUTHBIX 21
CBOWCTB
HAHOKPUCTAJUIMIECKHX
CIUIaBOB TUIIA
®ANHMET /Jlex/

2.7 [HocTpoenne ocHOBHOM OIIK-1-31 J1.2 P3
KpUBOW HaMarHM4MBaHUA U OIIK-1-Y1 JI1.9J12.1
ONpeAeIIeHHE THCTEPE3UCHBIX OIIK-1-B1 IIK- J2.2
MAarHUTHBIX CBOMCTB CITJIaBa 5-31 IIK-5-32 22 93 25
timna ®AMHMET Ha M[K-5-Y1 TIK-5
MarHUTOM3MEPHUTENbHOM -V2 TIK-5-B1
ycranoBke MK-33 /J1a6/ ITK-6-31 TIK-6-

V1 YK-4-31
YVK-4-V1 YK-4
-Bl

2.8 Orpenenenne CyMMapHBIX OIIK-1-31 JI1.2 P4
[OTEPh HA OIIK-1-V1 JI1.9J12.1
HepeMarHi41BaHUue OIIK-1-B1 IIK- 2.2
HaHOCTPYKTYPHBIX 5-31 TIK-5-32 | D2 33 54 35
(heppoOMarHEeTHKOB Ha [IK-5-V1 IIK-5
ycranoBke MK-43 /J1a6/ -Y2 IIK-5-B1

[IK-6-Y1 YK-4

-Y1 YK-4-Bl




2.9 AHanusz u o0cyxIeHune 1 2 OIIK-1-31 JI1.2 JI1.3 KM2 P3,P4
pe3yabTaTOB UCCIICAOBAHUI OIIK-1-V1 JI1.4 J11.5
MarHUTHBIX CBOWCTB OIIK-1-B1 IIK- JI1.7
MatepuanoB. KonTponabHas 5-31 IIK-5-32 JI1.9J12.1
pabota 1o pazgeny: [K-5-Y1 IIK-5 J12.2J13.1
"MarsuTHsble -Y2 [IK-5-B1 JI3.2 JI3.3
cBotictBa" /J1a6/ [IK-6-31 TIK-6- | 31 22 33 D4

Y1 VYK-4-31 95
YK-4-Y1 YK-4
-B1

2.10 |IToaroroBka K JlaDOpaTOpPHBIM 1 12 OIIK-1-V1 JI1.1 J11.2
paboTaM B KOHTPOJIBHOM OIIK-1-Bl IIK- | JI1.3JI1.4
pabore, pa3aen "MarHutHbie 6-Y1 IIK-6-B1 JI1.5 J11.6
croiictBa" /Cp/ JI1.7 J11.8

JI1.9J12.1
J12.2J13.1
JI3.2 JI3.3
313233 54
25
Pa3gen 3. DunexkTpuyeckue
CBOICTBA

3.1 KBanroBas Teopust 1 2 OIIK-1-31 TIK- | JI1.4 JI1.6
3JIEKTPUYECKON 6-31 JI1.8J12.1
MPOBOAUMOCTH CBOOOTHBIX €]
9JIEKTPOHOB. DJIeKTpUIecKas
MPOBOTUMOCTE B
WHTEpIIpeTaluy 30HHOU
teopuu /Jlex/

32 OcobeHHocTH 1 1 OIIK-1-31 IIK- 1.4
3JIEKTPOIPOBOIUMOCTH B 6-31 JI1.8J12.1
HaHOPa3MEPHBIX o1
cTpykTypax /Jlex/

33 [Tpumenenue 1 1 TIK-5-31 TIK-5- JI.1
HAHOCTPYKTYPHBIX 0OBEKTOB 32 YK-4-31 JI1.6J12.1
JUISL pa3IIMYHBIX o1
naTaukoB /Jlex/

34 Omnpenenenue yaeabHOTO 1 3 OIIK-1-V1 JI1.9J12.1 P5
AIEKTPUUYECKOTO OIIK-1-B1 IIK- J2.2
COTPOTHBIICHUS CILJIaBa Ha 5-31 IIK-5-32 223326
HCIIBITaTENIbHOM CTEHJIE THIIA [IK-5-Y1 IIK-5
OTC515 /J1a6/ -Y2 [IK-5-B1

IK-6-Y1 YK-4
-Y1 YK-4-Bl

3.5 Ananms u o6cyxaeHne 1 1 OIIK-1-Y1 JI1.1J11.4 KM3 PS5
PE3YJIBTAaTOB MCCIIEA0BAHUMA OIIK-1-B1 IIK- | JI1.6 JI1.8
AIEKTPUUYECKUX CBOMCTB 5-31 IIK-5-32 JI1.9J12.1
MatepuanoB. KonTponbsHas [IK-5-Y1 IIK-5 J12.2J13.1
pabota o pa3zzeny: -Y2 IIK-5-B1 JI3.2J13.3
"JeKkTpuyecKue IIK-6-Y1 YK-4 | B1 52 33 56
cBotictBa" /J1a6/ -31 YK-4-V1

YK-4-Bl

3.6 [MonroroBka k 1a60paTOPHEIM 1 12 OIIK-1-Y1 JIL.1J11.4
paboTam 1 KOHTPOJILHOU OIIK-1-B1 IIK- | JI1.6 JI1.8
pabore, pazaen 6-31 I1IK-6-Y1 JI1.9J12.1
"DneKkTpuyecKue I1K-6-B1 J12.2713.1
cBoiictBa" /Cp/ JI3.2 JI3.3

21223336
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KouTpoJibHbIe MeponpusiTHs (KOHTPOJILHAS padoTa, TecT, KOJUIOKBHYM, 3K3aMeH H T.II), BOIIPOCHI /15
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTponsHoe rlfllz{O];efaHTGOMHe B
KM MepOTpUATHE I pHBI OTIPOCHI AJISl TOATOTOBKH

KOMITETCHLIMH




KM1

KonrponbHas
pabora 1

OIIK-1-31;0I1K-1-
V1;YK-4-Y1;I1K-5-
V1;I1K-6-31

1. IToueMy 1 Kak U3MEHSETCS KOOPAMHALUS aTOMOB IIPH TEpPexo1e
MaTepuaina B HaHOKpHCTaluinueckoe coctosiHue? Kakum o6pazom 31o
MOKET MOBJIHATH Ha (DU3MUECKIE CBOWCTBA?

2. B 4eM cOCTOST TEpMOJUHAMUYECKUE ACIIEKTh] BIMSIHUSL
MOBEPXHOCTH Ha popMUpoOBaHKEe PU3MYECKUX CBOHCTB
HaHOMAaTepUanoB?

3. Kak cornacho J[e0aro 3aBUCHT OT YaCTOTHI IJIOTHOCTD
pacmpeeneHus Yrucia HopMadbHbIX Konebanuit? Kak Bnuser pazmep
JIMCIIEPCHBIX YACTHI] HA CIIEKTDP BOJIHOBBIX KOJIeOaHUH peneTku?

4. Kax BEITJIIUT TEMITepaTypHas 3aBUCHMOCTD TETUIOEMKOCTH TBEPIOTO
Tena B Mozenu Jle6as? Kak 3Ta 3aBHCHMOCTS IOMEHSETCS TIPH
Hepexoie B ybTPaJUuCIIepCHOE COCTOSIHUE?

5. Ot kakux (akropoB 3aBucHT TeMnepatypa Jlebas? Kak st dakrops
TPOSBIITIOTCS TIPH TTEPEX0ie B HAHOKPUCTAIUTIYECKOE COCTOSTHAE?

6. Kaxue 3HaueHUS TEIIIOEMKOCTH NpeAcKa3bIBaeT Teopust ebas npu
HHU3KUX U BBICOKHX TeMIIepaTypax Ajs MaclTabHbIX MaTepHanos? YTto
M3MEHSETCS JJIs1 HAHOKPHCTAJUTMYECKOTO COCTOSHUSA?

7. Kak rmoBbIlIeHHE aMILTUTY/IbI KOJIeOaHUIT aTOMOB ITPH HarpeBe
OIUCHIBAaETCS C MOMOIIBIO NpecTaBiIeHus o hoHoHax? B yem cocTout
CYTb SIBJICHUSI aHTADMOHU3Ma 1 YEM OHO 00YCIJIOBJICHO?

8. KakoB xapakrep QyHKIIMH OTEHIIMAIEHOW YHEPTHH B3aUMOICHCTBHS
U(r) 1 kakrie 0COOCHHOCTH B ITOBEICHUU CHJI OTTAJIKUBAHUS U
HPUTSDKEHUS OHa oTpaxaer? Kak ko3 GHUIMEHT TepMUYECKOro
pacImpeHns CBS3aH C XapaKTePHCTHKAMH (YHKINH ITOTCHIINATbHON
sreprun U(r)?

9. Kak k03¢ pUIIMEeHT TEPMUYECKOTO PaCIIMPEHHUs 3aBUCUT OT
temnepatypsl? Kakue Bosmoxubl usmenenust KTJIP npu nepexone B
YABTPAANUCIIEPCHOE COCTOSTHAE?

10. Kakue 27meKkTpoHbI BHOCAT BKJIAJl B TEIUIOEMKOCTh? Kak
omnpenensercs Ko3QGHUIUEHT IeKTPOHHOU TeroeMkocTu? OT yero
3TOT K03 HUITECHT 3aBHCUT?

11. Kak a5eKTpoHHas TEMI0EMKOCTh 3aBUCHUT OT 3Hepruu Pepmu?

12. IToueMy >IEKTPOHHAS COCTABIISIONIAS TEMIOEMKOCTHU CYIIECTBEHHO
U3MEHSETCs] P NEPEX0/ie B HAHOKPUCTAIITUYECKOE COCTOSTHHE?

13. KakoBbI OCHOBHBIE MEXaHU3MBI IIEPEHOCA TEIIA B TBEPABIX TeNax?
B gem cocTonT KMHETHUECKAs TEOPHSI TEIUIONPOBOAHOCTH?

14. KakoBbl OCHOBHBIE MEXaHU3MBI paccessHust poHoHoB? [Touemy
(hOHOHBI B3aMOJICHCTBYIOT APYT ¢ Apyrom? Kakue mporeccht
HAa3BIBAIOT Iporieccamu nepedpoca? [loueMy Ha TEIUIONPOBOAHOCTD
OKa3bIBAIOT BIUSIHUE MIPOLIECCHI ITepedpoca, a He HOpMalbHbIE
rpoueccoi?

15. Kak pemiero4Hasi TEIUIOIPOBOAHOCTb 3aBUCHUT OT TEMIIEPATyphl?
16. Ilouemy permieToyHast TEIIONPOBOIHOCT 3aBUCUT OT TEMIICPATypEI
MO KPUBOH C MAKCUMyMOM?

17. Kak 31eKTpOHHAas TEIUIONPOBOJAHOCTh 3aBUCUT OT TEMIIEPATYpPhI?
18. Kak Hanmuuue npuMeced U3MEHSET TEMIIEPATYPHYIO 3aBUCUMOCTh
TENIONPOBOJHOCTH METANIOB?

19. Kak 1 nmo4emy BIusieT X0JIOHAS IIIACTHYECKast AeopManus Ha
AIIEKTPOHHYIO TEIUIONPOBOAHOCTH?

20. B ueM cocTouT pa3HHUIla B K03 (GHIUEHTE TEIUIONPOBOAHOCTH H €T0
TeMIepaTypHOi 3aBUCMOCTH MEXy MACCUBHBIM MaTepPHUaJIOM H
HaHOKPUCTAJUINYECKUM?

21. Kak ¥ noueMy TeIIONPOBOAHOCTb HAHOKPUCTAIINUECKUX
MaTepHasoB 3aBUCHUT OT pa3Mepa KpucTamnuTa?




KM2

KonrponbHas
pabota 2

OIIK-1-31;011K-1-
V1;VK-4-31;YK-4-
V1;1IK-5-31;TTK-5-
V1;[IK-6-31

1. VI3 KakuX COCTaBISIOMINX CKIAABIBAECTCS CBOOOIHAS SHEPTHUS
(dbeppomarneruka?

2. Brmustane hopMel 00pasiia Ha ©3MepseMble MarHUTHBIE CBOHCTBA.
INonsTHe 0 pa3MarHuuHBaromeM haxrope. JHEPrus
paszmMarHuumBarouero gaxkropa u e€ npupoaa’?

3. Uro Takoe MarHUTOKpUCTaIIndeckas anusorponus? Kakosa eé
npupona?

4. SIBneHne MarHUTOCTPHUKIINH, €€ IPUPOJIA.

5. AHU30TPOIUS] MATHUTOCTPUKIIHU.

6. BimstHAe MarHUTOCTPHUKIIMN HA SHEPTHIO (heppOMarHeTHKa.

7. Dueprus eppoMarHeTHKa B MOJIE YIPYTUX HAIPSKECHHIH.

8. Jlomennas cTpykrypa peppomarseruka. E€ xapakrepuctuku. Turmbt
TpaHuIl.

9. OIHOIOMEHHBIE YaCTULIbI

10. Yto Takoe KpuBasi HAMarHUYUBAHUS U NeTIs ructepesuca? Kaxkumu
napaMeTpaMu OHU XapaKTepH3yroTcs?

11. OcHOBHBIE ITpOTIeCCHl HAMAarHUYHBAHMS.

12. Cytb ckaukoB bapkrayseHa u cBsi3b ¢ HUMU KPUBOI
HaMarHUYMBaHMS U Pa3MarHU4YMUBaHUS?

13. Teopusl KO3pLUUTHBHOM CUIIBI IPH MEXAHU3ME NT€pPEeMarHMUMBaHHs
MyTeM CMEIIEHHs TPaHUI] JOMEHOB(TEOPHs HaNPsDKEHUH
BKIIIOYEHUH ).

14. TIpoueccs! BpaleHust 1 UX ocodeHHOoCcTH? BinsHue pa3inaHbIX
BUJIOB aHU3O0TPOIHHU HA (GOPMHUPOBAHNE KOAPIIUTHBHON CHIIBI TIPU
OCHOBHOM MEXaHM3Me IepEeMarHHIMUBAHNUS 32 CUET BPAICHUS BEKTOPa
CTIOHTAHHOW HAMarHU4E€HHOCTH JOMEHOB.

15. TIpornecchl 3apoXkICHHS U pOCTa TOMEHOB 00paTHOM
HaMarHWYEHHOCTH — OCHOBHBIE OCOOCHHOCTH, BEIMYNHA KOAPIIUTHBHON
CHITBL.

16. Uro Ha3BIBAIOT CTPANII-CTPYKTYPaMH, B 4YeM X OCOOEHHOCTH,
BO3MO>KHOCTH TIPOSIBIICHUS?

17. KakoBa 3aBUCUMOCTb KOOPLUUTUBHON CHJIbI U HAYaJIbHOU
MPOHUIIAEMOCTH OT pa3Mepa 3epeH B MOIUKPUCTAIIMIECKAX 00pa3Iax.
Yem 00yci10BIIEH BUJI 3aBUCUMOCTH JUISl Pa3HBIX Pa3MEpPOB
KPUCTJUIUTOB?

18. Teopus I'epuepa: Ha ueM OCHOBaHa, B YeM COCTOUT MOJIETb
Xa0TUYECKON aHU30TPOIUH, B YEM COCTOUT SIBIICHUE PEHOPMAIIU3aLuI
0OMEHHOI1 JJIMHBI, KAKOB OCHOBHOH pe3yibTar?

19. Bnusiaue dakropa pa3zMepa 3epHa Ha (HOpMHUPOBAHUE
THCTEPE3UCHBIX MArHUTHBIX CBOMCTB HAHOMATEPUAIIOB.

20. BozmoskHoe BiusiHue (ha30BOM CTPYKTYpBI Ha (POPMHUPOBAHHE
MAarHUTHBIX CBOWCTB HAHOKPUCTAIUTMIECKHX CITIABOB THIIA
®ANHMET.

21. HaBeneHHast aHU30TPOIHSI — IPU KAKUX YCIOBHUSIX MOXKET
MPOSIBIIATHCS, BAXXHOCTB 3TOTO BHUJIA aHH30TPOIIHHA JUIS
HAHOKPUCTAIIIMIECKUX MaTEePHATIOB.

22. Yro HA3BIBAIOT MUKPOMArHUTHBIM PUIIIIOM?

23. Yro yuuthiBaeT Teopus Xodpdmana? Kakue BUIbI SHEPTUN
YIUTBIBACT 3Ta TEOPHSL, KAKUM 00pPa30M B COOTBETCTBHUH C TEOpHEH
Xoddmana onpenensroTcs pa3IHYHbIE BKIAII B YHEPTUIO
(eppomarnerrka. KakoBbl €€ OCHOBHBIE PE3y/IbTaThI?

24. BHyTpeHHHe 1o paccesHus o Xoddmany — 3a c4eT 9ero
00pa3yroTcs, KAaKOBO MX BIMSHHE Ha (POPMHUPOBAHUE JOMEHHBIX
CTPYKTYp B TOHKUX TUJICHKaX?

25. O6pazoBaHNe MUKPOJAOMEHHBIX CTPYKTYp A TOHKHX IUICHOK U
OJTHOOCHBIX KPHCTAJIJIOB.

26. Kak Bnusier pa3Mep HaHOYACTHI Ha THCTEPE3UCHBIE MATHUTHBIE
cBoiicTBa?




KM3

KonrponbHas
pabota 3

OIIK-1-31;0I1K-1-
V1;YK-4-Y1;I1K-5-
Vi

1. Kaxue monosxeHust 3a105KeHbI B OCHOBY TeopHH 3oMMmepdenbaa?

2. Kakue »1eKTpoHBI SIBISIOTCS HOCUTENSAMHE JJIEKTPUUECTBA [0 TEOPHU
3ommepdennaa?

3. Kaxue OCHOBHBIE MEXaHU3MBI PACCESHHS YIUTHIBAIOTCS IIPH OLICHKE
YIETBHOTO JIEKTPOCONPOTHBIECHHSA?

4. Kak BNIUSIIOT AUCIIOKALMY HA YIEIBHOE SIEKTPUYECKOE
COTIPOTHBIICHUE?

5. Kak BIMAIOT I'paHuLbl 3€pEH Ha YIEIbHOE dJIEKTPUYECKOE
conpoTuBneHue?

6. IToueMy OTITHYAETCS HIIEKTPOCOIIPOTHUBIICHHE S- B d-MeTaioB?

7. B Kakux CITydasix HyXHO yIUTHIBAaTh S-d-paccesHue, IpUBEIUTE
IpUMEpPBI JIEMEHTOB.

8. UTo yunTHIBaCT MEXaHU3M IEKTPOH-(DOHOHHOTO paccesHUs?

9. IloyeMy 3aBUCHUMOCTb YZEIBHOTO 3JIEKTPOCOIPOTUBIECHUS OT
TeMIIepaTypsl MO IEKTPOH-(DOHOHHOMY MEXaHU3MY PACCEsSHUS BMECTO
CTENEHH «3» UMEET CTENeHb «5»?

10. Yto yuuThIBaeT MEXaHU3M 3JIEKTPOH-MarHOHHOIO pacCcestHusA?

11. Kak ¢ y4eToM 3J1€KTpOH-MarHOHHOTO PacCESHUS 3aBUCUT YIIEIbHOE
JJIEKTPUYECKOE CONPOTUBIECHHE OT TEMIEPATyphI?

12. Yro orpaxaer npasusio Martuccena?

13. ITouemy npu 00pa30BaHUM TBEPIBIX PACTBOPOB
3JIEKTPOCONPOTUBIIECHHE YBENNUUBACTC?

14. Kak 3aBHCUT OT KOHLIEHTPAIMHU IEKTPOCONPOTUBIEHHE TBEPABIX
PacTBOPOB MPOCTHIX METAIUIOB?

15. Kak 1 nouemy pa3niudaercs 3JI€KITPOCOIPOTUBICHUE TBEPABIX
PacTBOPOB MPOCTHIX METAIOB U TBEPIBIX PACTBOPOB C MEPEXOTHBIM
MeTaioM?

16. Yem 00ycIOBICHBI OCOOEHHOCTH 3IEKTPOIIPOBOIHOCTH
HaHOMAaTepUasoB?

17. Yem 00ycIioBIICHBI 0COOCHHOCTH 3JIEKTPOIPOBOJHOCTH TOHKUX
ILIEHOK?




KM4

DK3ameH

OIIK-1-31;011K-1-
V1;VK-4-31;YK-4-
V1;1IK-5-31;TTK-5-
32;TTK-5-Y 1;[TK-6-
31

1. KaxoBbI 001I[Ie TPHHITUIIBI BIUSHAS HAHOPAa3MepOB Ha
(dhopmupoBaHue GU3NIECKUX CBOHCTB?

2. MoeT T U3MEHUTHCS THII CBSI3H M KOOPIMHAIIHS aTOMOB TIPH
Hepexo/ie B HAHOCTPYKTYPHOE COCTOSTHHE?

3. OnumuTre OCHOBHBIE TEPMOANHAMUUECKIE aCTIEKTHI BIUSHUS
MOBEPXHOCTH.

4. Kaknie BO3MOKHBI KBaHTOBBIE 3((EKTHI B HAHOCTPYKTYPHOM
COCTOSIHUU?

5. Kak BimseT pa3Mep JUCIEPCHBIX YaCTUIL[ HA CIIEKTP BOITHOBBIX
KoJIeOaHWH pemIeTKH, KaK 3TO MPOSBISIETCS B TeMITepaTypHOH
3aBUCHMOCTH PEIICTOYHOH TEIUIOEMKOCTH?

6. Kak Bnusier pazMep HaHOYACTHIL Ha TEMJIOEMKOCTh MaTepuana’?
7. Kak n3mensiercst BKIaJ] aHTapMaHHIECKON COCTaBIISIONIEH KosleOaHui
B TEIUIOEMKOCTH IIPH NTEPEX0ie B HAHOCTPYKTYPHOE COCTOSTHIE?

8. Kak BimseT qucnepcHOCTh MaTepHraia Ha Temmepatypy debas?
9. IToueMy 1 Kak MOKET U3MEHHUTBCS AJIEKTPOHHBIN BKIaJ B
TEIIOEMKOCTb?

10. B ueM cocTosIT 0COOEHHOCTH PEMIETOYHOH TEIIIOIPOBOTHOCTH B
cllyyae HAaHOMaTepUasoB?

11. B ueM cocTOST OCOOEHHOCTH TEMIOBOIO PACIIUPEHUS
HaHOKPUCTAJUIMYECKUX MaTepHanoB?

12. Kakue moio)xeHHs 3aJI0:KeHBI B OCHOBY Teopuu 3oMMepdenbaa?
13. Kakue 371eKTpOHBI SBISIOTCS HOCUTEISIMU NIEKTPUYECTBA 110
teopun 3ommepdenpaa?

14. Kaxkue OCHOBHBIE MEXaHM3MBI PACCESHUS YUUTHIBAIOTCS IIPU OLICHKE
YIETBHOTO JIEKTPOCONPOTHBICHHS?

15. KakoBbI 0COOEHHOCTH IIIOTHOCTH 3JIEKTPOHHBIX COCTOSTHUHN ISt
KBaHTOBOM TOYKH, KBAHTOBOU IIPOBOJIOKU, KBAHTOBOM SIMBI I10
CPaBHEHHIO C 00BEMHBIM IIPOBOJHUKOM?

16. Uem 00ycI10BIICHBI OCOOCHHOCTH AIIEKTPONPOBOJHOCTH
HaHOMAaTepHaJIOB?

17. Yem 06ycnoBIeHB OCOOEHHOCTH MIEKTPOIIPOBOAHOCTH TOHKUX
TUICHOK?

18. B 4em pa3Huia Mex 1y IPUMECHBIMU U OECIIPIMECHBIMU
HOJYIPOBOJAHUKAMU ?

19. Yto Takoe snemeHT JIxo3epcona?

20. IIpuBeauTe npuMepbl UCTIOIb30BAHUS CBEPXITPOBOASIINX
JTaTYUKOB?

21. U3 KakuX COCTaBIISIONINX CKJIaIbIBAETCS CBOOOIHAS DHEPTHS
(dheppomarneruka?

23. Yro Ha3BIBAIOT CTPANII-CTPYKTYPaMH, B 4YeM X OCOOEHHOCTH,
BO3MO>KHOCTH TIPOSIBIICHUS?

24. KakoBa 3aBHCUMOCTb KOIPLUUTHUBHOI CHIIBI 1 HAYaTIbHOU
MPOHUIIAEMOCTH OT pa3Mepa 3epeH B MOIUKPUCTAIIMIECKAX 00pasIax.
Yem 00yCIIOBIICH BUJT 3aBHCUMOCTH JJISI Pa3HBIX Pa3MepoB
KPUCTAJUIUTOB?

25. Teopus I'epuepa: Ha 4eM OCHOBaHa, B Y€M COCTOUT MOJIENb
Xa0TUYECKOH aHU30TPOINHUH, B UEM COCTOUT ABIEHHE PEHOPMAIN3aluU
0OMEHHOI JAJIMHBI, KAKOB OCHOBHOH pe3yibTar?

26. BnusiHue dakropa pa3Mepa 3epHa Ha (hOpMHUPOBAHUE
THCTEPE3UCHBIX MArHUTHBIX CBOMCTB HAHOMATEPUAIIOB.

27. Bo3moskHOe BiusiHAE (Da30BOI CTPYKTYPHI HAa (pOpMHUpOBaHHE
MAarHUTHBIX CBONHCTB HAHOKPUCTAIUTMIECKHX CIIJIABOB THIIA
®ANHMET.

28. HaBenieHHast aHM30TPOIHS — IPU KAKUX YCIOBHUSIX MOXKET
MPOSIBIIATECS, BAXXKHOCTB 3TOTO BHUJIA aHU30TPOIIHH JUIS
HAHOKPUCTAIIIMYECKUX MaTEepHATIOB.

29. Yto Ha3BIBAIOT MUKPOMATHUTHBIM PUIITLIIOM?

30. Yto yuntsiBaet Teopus Xoddmana? Kakie BuIpI SHEPrHN
YIUTBIBACT 3Ta TEOPHSL, KAKUM 00pPa30M B COOTBETCTBUH C TEOpHEH
Xoddmana onpeaensoTcs pa3IuyHble BKIaIbl B SHEPTUIO
(eppomarnerrka. KakoBbl €€ OCHOBHBIE PE3y/IbTaTHI?

31. Buyrpennue momus paccesHus o Xoddmany — 3a cueT gero
00pa3yroTcs, KAKOBO UX BIUSHUE Ha (POPMUPOBAHUE JOMEHHBIX
CTPYKTYp B TOHKHX IJICHKax?

32. O06pazoBaHNe MAKPOJOMEHHBIX CTPYKTYp IJIsl TOHKHX TUTCHOK 1
OJTHOOCHBIX KPHUCTAJIJIOB.

33. Kak BnusieT pa3Mep HaHOYACTHI Ha THCTEPE3UCHbIE MATHUTHBIE




| cBoicTBa?

5.2. Ilepedyenn padoT, BbINOJIHsAEMbIX 10 JucnuiuinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3Banne
paboTsI

IIposepsiemble
WHIUKATOPBI
KOMITETEH LU

Coneprxanue paboThI

P1

JlabopaTopHnas
pabora 1

OIIK-1-31;0IIK-1-
V1;0IIK-1-B1;YK-4
-V 1;YK-4-B1;I1K-5-
31;I1K-5-32;I1K-5-
V1;I1K-5-B1;I1K-6-
31

JuddepeHnnansHpil TEPMUUECKUN aHATH3 HAHOCTPYKTYPHBIX CILUIABOB

P2

JlabopaTopHas
pabora 2

OIIK-1-31;011K-1-
V1;0MK-1-B1;YK-4
31;,VK-4-V1;YK-4-
B1;[IK-5-31;TTK-5-
32:TK-5-Y I;[TK-5-
V2.TIK-5-B1

AHanu3 temnepaTypHsix 3aBucumoctedt KTP 11 HaHOCTpYKTypHBIX
MaTepHasoB, IOJIy4EHHBIX PA3JIMYHBIMU AUIATOMETPUUYECKUMU
METOJJaMHU.

P3

JlabopaTopHnas
pabora 3

OIIK-1-31;011K-1-
V1;0IK-1-B1;YK-4
-V1;YK-4-B1;ITK-5-
31;T1K-5-32;TTK-5-
V1;ITK-5-V2;[TK-5-
Bl

ITocTpoenne 0OCHOBHOM KpHBOW HAMarHM4MBAaHUSA U OTIPENIETICHNE
TUCTEPE3UCHBIX MAarHUTHBIX CBOMCTB crutaBa Tuna ®AMHMET na
MarHuTou3MepuresbHoi ycranoske MK-39

P4

JlabopaTopHas
pabora 4

OIIK-1-31;0I1K-1-
B1;0IIK-1-Y1;YK-4
-V1;YK-4-B1;I1K-5-
31;I1K-5-32;T1K-5-
V1;IIK-5-Y2;I1K-5-
Bl

OmnpeneneHre CyMMapHBIX ITOTEPh Ha IlepeMarHiIiBaHNe
HAHOCTPYKTYPHBIX (heppOMarHeTHkoB Ha ycraHoBke MK-42

P5

JlabopaTopHnas
pabora 5

OIIK-1-31;0IIK-1-
V1;0IIK-1-B1;YK-4
-31;VK-4-V1,YK-4-
B1;I1K-5-31;I1K-5-
32;ITK-5-Y1;I1K-5-
V2;I1IK-5-B1

Onpexenenue yaeabHOTO JIEKTPHUECKOTO COMPOTUBIICHUS
HaHOMaTepHala Ha UcIbITaTeIbHOM creHze tuna 9TCS515

5.3. OueHouHble MaTepuaIbl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

ITo kypcy nperycMOTpeH 3K3aMeH.

DK3aMeHAIMOHHBIN OWIIET COCTOUT U3 3 3a/IaHU, THIIOBBIE BOIPOCKH SK3aMeHa MPHUBECHBI B BOIIPOCAX CAMOIIOATOTOBKH. [Ipumep
9K3aMEHAI[IOHHOT0 OuiieTa pa3MelieH B nmpuioxenun k PT1JI.

3ananue 1 - 3agaua no pazzgeny 1;

3ananue 2 - 3agava 1o paszaeny 2;

3aganue 3 - 3agada 1o pasneny 3.

5.4. MeToauka olleHKH OCBOEHUs JUCUMILINHBI (MoayJs, npakTuku. HAP)

[Ikana oreHWBaHUS 3HAHUH 00YJAIOUINXCSI HA SK3aMeHe:

OneHKa «OTIIMYHOY» - 00Y4aIOIIUICS OKa3bIBaeT IITyOOKIE, HCUEPIIBIBAIOIIIE 3HAHUS B 00beMe NTPOHACHHOI NIPOrpaMMBbl,
YBEPEHHO JACHCTBYET IT0 MPUMEHECHHIO MOTYyIeHHBIX 3HAHHH Ha IPAKTHKE, TPAMOTHO U JIOTHYECKH CTPOWHO M3JIaraeT MaTepuai mpu
OTBETE, yMeeT (hOPMYITUPOBATH BEIBOBI U3 U3JI0KEHHOTO TEOPETHUECKOTO MaTepraa, 3HaeT JOIOIHITEIFHO PEKOMEHIOBAHHYIO
JIUTEepaTypy.

O1neHKa «XOpOILOY» - 00y4arONIMIiCs TOKa3bIBAET TBEP/IbIC M JOCTATOUHO MOJIHBIC 3HAHUSA B 00bEME IIPOHICHHON ITPOrpaMMBl,
JIOTyCKaeT He3HAYUTEIIbHBIE OIIHOKH P OCBEIICHNH 33aaHHBIX BOIIPOCOB, TPABIIBHO JEHCTBYET 0 MPUMEHEHUIO 3HAHHH Ha
MpaKTUKE, YeTKO U3JIaraeT MaTepuall.

O1eHKa «y0BIETBOPUTEILHOY - 00yJaroImuiics MoKka3bIBaeT 3HaHUS B 00beMe NMPOHIEHHON MPOrpaMMBbl, OTBETHI U3/1araeT XOTS U C
OITMOKaMH, HO YBEPEHHO HCIPABIISIEMBIMH MIOCIIE JOIIOJHUTEIBHBIX H HABOISAIINX BOIIPOCOB, IIPABIIBHO JEHCTBYET IO
MPUMEHEHUIO 3HAaHMH Ha MTPaKTUKE;

O1eHKa «HEYJOBIETBOPUTEIBHOY - 00YJAIOUIHIACS AOMYCKaeT IpyOble OMNOKK B OTBETE, HE OHUMAET CYIIHOCTH U3JIaraeMoro
BOIIPOCA, HE yMEET NPUMEHSTh 3HaHHs Ha MPAKTHKE, 1aeT HEMOIHbIE OTBETHI HA JONONHUTENbHBIE U HABOAAIINE BOIIPOCHI.

OreHKa «He SBKa» — 00YJaIOIIUICS Ha IK3aMeH He SIBHUJICS.

Bo03MO0)XHO IPOCTaBIEHHE OIIEHKHU 3a YK3aMEH 110 Pe3yIbTaTaM TpeX KOHTPOJIBHBIX PaboT, IPOBOIUMEIX B T€UeHHE ceMecTpa. B
9TOM cily4ae, B Ka4eCTBE OLICHKU BBICTABIISIETCS cpeHeapru(pMeTHYECKas O TPEM KOHTPOJIBHBIM OLICHKA.

6. YHAEBHO-METOIUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI1.1 | Peoxonkos I. U., Hanomatepuansr: yueOHOE OnexrpoHHas GHOIMOTEKA Mocxksa: JlabopaTopus 3HaHHH,
JIésuna B. B., rnmocobue 2017
Hzunzurypu 3. J1.
JI1.2 |Kexkano 1. B., AwmopHBIC HAHO- U OnexrpoHHas 6uOIMOTEKA M.: U3n-8o MUCuC, 2008
IllyBaeBa E. A. MHUKPOKPUCTAIINYECKUE
MarHuTHBIC MaTEPHAIIB: J1al.
MPaKTHKyM: y4e0. mocodue st
CTyZ. By30B Hamnp. Ous.
MaTepHajIoBeICHHUE U CIIell.
Hanomarepuainst
JI1.3 | boposuk E. C., Jlexum o MarHetusMmy: yue6. | bubmmorexka MUCuC XapbkoB: ['oc. yH-T uM. A. M.
Munsaep A. C. nocobue s Gus. cren. yH-TOB T'opsxoro, 1966
JI1.4 | JIuBommn B. T, dusnyeckre CBOMCTBA bu6mmorexa MUCuC M.: Meramnyprus, 1980
Kpamomun B. C., METAJIOB U CIIABOB: Y UeOHUK
Jluneuxuit 4. JI., JUISL METAJUIypr. CIIEL. By30B
JIuBumn b. T'.
JI1.5 | Kexkamno 1. b., duznyeckoe METAIIOBEICHIE bubimorexa MUCuC M.: Meramnyprus, 1989
Camapun b. A. MIPELU3UOHHBIX CILIABOB.
CraBbl ¢ 0cOOBIMU
MarHUTHBIMU CBOMCTBaMHU:
Y4eOHHUK IS BY30B I10
cre.'@u3nuKa METaIOB'
JI1.6 |Pepxonkos . 1., Ynerpanucnepcusle cucremsl: | bubnuoreka MUCuC M.: Yueba, 2003
Jleuna B. B., MOJy4€HHE, CBOMCTBA,
J3umsurypu . JI. MpUMEHeHue: y4ael. mocodne
s cryn. crien. 070800
JI1.7 [Kexkano U. b. Hanoxpucramminueckue Bbubmorexka MUCuC M.: Yueba, 1999
MarHUTHO-MSTKHE MaTepUabl:
KypC JeKIHH uis cTya. pus.-
XHUM. (hak-Ta
JI1.8 | Peoxonkos JI. U., Ynerpagucnepcusle cuctemsl: | bubmmoreka MUCuC M.: Yueba, 2005
Jlesuna B. B., (buznyueckue, XUMHYECKHUE U
Hzunzurypu 3. J1. MeXaHHYECKUe CBOMCTBA: yueO.
mocoOue IS CTYII. BY30B CIIEI.
-150701 (070800), 150108
(110800)
JI1.9 |IlepmunosB A. C., ®duznyeckre CBOKWCTBA DneKkTpoHHas OUOIUOTEKA M.: [MUCuC], 2019
Beenenckuii B. 1O., BepabIX Ten (N 3509): mab.
IllyBaeBa E. A., MPaKTUKYM
Morunsuaukos I1. C.
6.1.2. Jlono/HUTEIbLHAS JINTEPaTYpa
ABTOpBI, COCTaBUTETH 3arnaBue bubanoreka W3narenbcTBO, roj
JI2.1 [T'yproB B. A, Du3KKa TBEPAOro Teaa JIs OnexrpoHHas 6uOIMOTEKA Mocxksa: Texnocdepa, 2012
Ocaynenko P. H. WHKCHEPOB: yueOHOe mocodue
JI2.2 | BBemenckutii B. 10., DKCIIepUMEHTAIbHbBIE METO/IbI bubiroreka MUCuC M.: Uzna-Bo MUCuC, 2011
Jlunees A. C., (uzngeckoro
ITepmunos A. C. MaTepUaIoOBEICHHUS:
MOHOTpapus
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3narenbcTBO, rox
JI3.1 |KneBuoB A. T, OpraHu3arys IKCIepPUMEHTA: Bbubnnorexa MUCuC M.: Yueba, 1987

Mensauyenko A. C.,
Tep-Axonos P. C., np.

yue0. mocobue i mpakT.
3aHATHI U1 cTyn. crier. 0403,
0407, 0408, 0413




ABTOpBI, COCTaBUTEIH 3arnasue Bubanoreka W3naTenbcTBO, roj

JI3.2 | Mensuuuenxo A. C. AHanu3 JaHHBIX B bubmunorexa MUCuC M.: U3a-Bo MUCuC, 2013
MatepuaioBeneHuu. Y. 1: yue6.
nmocoOue Jis CTY/I. By30B,
00y4. 1o Hamp. 150700 -
dusnueckoe
MaTepuaoBeicHUE U
Merannyprus

JI3.3 | Mensanuenko A. C. Ananu3 TaHHBIX B Bbubiaroreka MUCuC M.: Uzg-Bo MUCuC, 2014
MatepuajoBeaeHun. Y. 2.
PerpeccronHbIil aHanm3: yueo.
mocoOue JIst CTY/I. BY30B,
00yd. o Hamp. 'Meramtyprus'

6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»

[Tysaesa E.A., Beenenckuii B.1O., [Tepmunos A.C. http://elibrary.misis.ru/action.php?

D1 | Pusmueckue cBoiicTBa HaHOMaTepuanos, Y MK/I. — kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen
M.: Uznarensckuii jom MUCuC, 2011. tId=9112
TI'OCT 7.32-2001. OT4eT 0 Hay4IHO- http://docs.cntd.ru/document/1200026224

nccienoBarensckoi padore. CTpyKkTypa u IIpaBHIIO
odopmienus. - Been2002-07-01. - M.: U3n-Bo
cra”aapTos, 2001.

32

T'OCT 8.563-2009. T'ocynapcTBeHHas cMcTEMa http://docs.cntd.ru/document/1200077909
obecriedeHNs eIMHCTBA N3MepeHni. MeToauku
(metoapl) u3mepenuii. - [epeusa. ¢pespans 2019. -
Crannmaptuadopm, 2019

33

T'OCT 12119.4-98. Ctanb 37eKTpOTEXHAYIECKASL. http://docs.cntd.ru/document/1200004946
MeTo/IpI OTIpeIeICHISI MATHUTHBIX U 3JIEKTPAIECKX
CBOICTB. MeTo/1 n3MepeHHsl YACIbHBIX MATHUTHBIX
MOTEPh U ISHCTBYIOLIEr0 3HAYCHHUS HANPSDKCHHOCTH
marautHoro mnoiis. - M.: UTIK U3natenscTBO
cra”aapTos, 2003

4

I'OCT 19693-74. Matepuansl MarHUTHbIC. TepMUHEI http://docs.cntd.ru/document/1200015683
35 u onpexaenenus. - M.: UTIK UznatenscTBO
cra”aapTos, 2005

T'OCT 7229-76. Kabenu, mpoBoaa ¥ MIHYpBL. MeTox http://docs.cntd.ru/document/1200012169
OIPEICIICHHUS SIEKTPUIECKOTO COTPOTHBIICHHSI

96 TOKOIIPOBOJSILMX KU U IPOBOIHUKOB. - M.: MTTK
WzparensctBo crangapros, 2003
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
1 JInuensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

PerUsr

1.2 |[ESET NOD32 Antivirus

I1.3 | Win Pro 10 32-bit/64-bit

I1.4 | Microsoft Office

1.5 |[MS Teams

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 623 JaHHBIX

n.1 IloaHOTEKCTOBEIS poccnﬁcme HAaYYHBIC )XYpHAJIbl U CTaTbU:

n2

N.3 |— Hayunas snekrponnas oudnuoreka eLIBRARY https://elibrary.ru/

n.4

N.5 |— [HomHOTEKCTOBBIE AETOBBIC MyONIHUKAIIMY MH()OPMAreHTCTB M pecchl 1o 53 otpacisiM https://polpred.com/news
n.6

N.7 |HWnoctpannbie 6a3b1 naHHBIX (octyn ¢ IP agpecoB MUCuC):

n.g8

N9 |— aHanutuueckas 6a3a (nHIekcwl nuTHpoBanus) Web of Science https://apps.webofknowledge.com
n.10

N.11 |— aHamutudeckas 6a3a (MHIEKCHI HUTHPOBaHUs) Scopus https://www.scopus.com/

n.12

N.13 |— Haykomerpudeckas cuctema InCites https://apps.webofknowledge.com




n.14

N.15 |— HayuHble )XypHaIHI n3narenberBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenne OcHanienne
UuransHbiid 3a1 Ne3 (B) KOMIUIEKT yueOHOW MeOenun Ha 20 pabodnmx MecT,
KOMITBIOTEPBI C TMOJAKTIOUCHHEM K ceth «MHTepHeT™ U
JOCTYIIOM B JJIEKTPOHHYIO WHPOPMAITUOHHO-

00pa3oBaTeNbHYIO Cpe/ly YHUBEPCUTETa

B-429 VYueOHBIII KOMIUIEKC II0 HCCIEJOBAHUIO | IPOEKTOP; MyIbTUMEIWNHHAS JOCKa; MapKepHas JOCKa,
Gu3HYECKUX CBOWCTBM M  OJKCIIEpTH3€ | JOKYMEHT-KaMepa; KOMIIBIOTEPHBIN Kiacc Ha 6 CTYNEHTOB U
MaTepuajoB C OCOOBIMH (HM3WYECKUMH | mperofgaBaTedst (7  KOMITBIOTEPOB);  YCTAHOBKA  JUIS
CBOMCTBaMH: U3MEPEHHUs] MAarHUTHBIX XapaKTepPUCTHK; YCTAHOBKA IS
ONpelieNieHnsl TOTeph Ha nepemarHnuumBanue MK-43;
MarHUTHOM3MepuTenbHas ycraHoBka MK-3D; crenn nnd

U3MEPEHUs YIEIBHOIO 3JIEKTPOCONPOTUBIICHHUS;
JUJIaTOMETp; TBEpHOMeTp o PoxBemry; KOMIIIEKT ydeOHOI

Mebenu
JIro6oit Kopryc | YueOHast ayguTopusi JUIS IPOBENCHHS | 9KpaH, MpoekTop, mocka, 1K, xommmexr yueOHOM Mebemn
MynbsTUMeaUHHAS 3aHATHH JIGKUIMOHHOTO Tumna w/wiau it |Ha 80 mocamounbix Mect, noctyn k OVIOC yHuBepcuteTa
IIPOBEIEHUS IPAKTUYECKUX 3aHATHM! LMS Canvas, nuuensuonnsle nporpammsl MS Teams, MS

Office

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

Kypc cocrout U3 TeopeTHUeCKUX JIEKIUH 1 1abopaTOpHBIX padoT. B CBsI3H ¢ MasibIM BpeMEeHEM OTBOAMMOM Ha KOHTAKTHYIO paboTy
CO CTYJCHTaMH, CIIEyeT OTBECTH 3HAYUTEIEHOE BPEMs Ha CAMOIIOITOTOBKY, OITMPAsICh Ha BOIIPOCH! K KOHTPOJIBHBIM 1
1a0bopaTopHBIM paboTaM ISl CAaMOIIOATOTOBKH.

BaxHO¥ 9acThIO ITOJITOTOBKH SBIISETCS BHITOJIHEHHE Ta00PaTOPHBEIX PadoT, At KOTOPBIX HEOOXOANMO COONIOATh ITEpEUHCICHHbIE
HIDKE TpeOOBaHMUS.

TexHuka 6e3onacHoCTH

1. JlabopaTtopust Gu3MUECKIX CBOMCTB OCHAIIEHA CIICIMAIBHOI TOKOMPOBOIAIIEH cucteMoil. MMeercs obopymoBanue,
MOAKTIOYaeMOe OT Pa3HbIX HCTOYHIKOB HAaNpsHKEHH. Brouats Takoe 000py0BaHNE CAMOCTOSATETHHO 0€3 TIOMOIIH
HperoaaBaress — 3arperaeTcs.

2. IIpu BBIXOZAE M3 ayAUTOPHU CIEAYeT yOeIHUTCs, 4TO JabOpaTOpHOE 00OPYIOBAaHUE BBIKIIOUCHO.

3. Opexny cieayer CHAMATh B rapaepoOe, WK MPHU BXOJE B ayIUTOPHIO, C COO0N MMETh TOJIBKO HEOOXOIMMYIO LIS
BBIIIOJTHEHUS pabOTHI IUTEPATypy, TeTpaas (JTaOOpaTOPHBIH XKypHAI), PyUKH, KApaHAAIIN U KalIbKyIISTOp, JOMYCKAeTCs HHOE
JIEKTPOHHOE 000py/I0BaHNE, HEOOXOIMMOE JUIS PACUETOB MJIM 3alUCeH, CBSI3aHHBIX ¢ 1a00paTOpHOIl paboToH.

4. B poserku, pacnonararomuecst B 1a00paTopHuH, HE JOITyCKaeTcs O3 BeIoMa IPEnoiaBaTeNs BKIIOYATh KAKoe ObI TO HU
65110 000pynoBaHue (B TOM 4nciie HoyTOyku, Tenedonsl, KIIK).
5. B nmaGoparopun ucnonb3yercsl yHUKanbHOe oOopynoBaHue. CienyeT OepekHO OTHOCHUTCS KO BceMy 00OpYyIOBaHHMIO,

pacnosararomemMycsa B ayIJuTOpHH.

TpebGoBaHMS K HOATOTOBKE U BBITIOJIHEHHUIO Ta00PAaTOPHBIX paboT

1. K naboparopHoii paboTe DOMyCKArOTCS CTYJICHTHI TOJBKO IIPU HAJIMYMU KOHCIEKTa B pabodeM >KypHase, OTHOCSIIErocs K
TEKyIIEeH 1abopaTopHON padoTe.

2. KoHcniexr nomxeH copepxarh:

a. - HazBanue pabortsl,

b. - lenp u 3amaun paboTHI,

c. - Teopernueckoe BBeAEHHE, KOTOPOE JOJDKHO BO-TIEPBBIX, OTPaXKaTh (pU3NUECKUE MPHHIAIEI H3ydaeMoro 3¢ddexra,

mpolLecca, HIIH U3MEHEHUS CBOUCTB; BO-BTOPBIX, JODKHO OBITh IPUBECHO OMUCAHNUE YCTAHOBKH, HA KOTOPOH OyneT MpOBOIUTCS
U3MEpEHNE CBOIMCTB, B 3TO OIMCaHUE JOJDKHBI BXOAUTH NPUHLUITNATIbBHAS U 3JIEKTPUYECKasi CXeMa YCTaHOBKH, OIIMCAHHE ITPUHIIHMIIA

ec JIeHCTBIS, a TalKe HHBIC BO3MOYKHOCTH YCTAaHOBKH, HE CBSI3aHHBIC C BHIITOJIHEHUEM JaHHOH PabOThI, TOJDKHBI OBITh TaloKe
MPUBEICHBI JOCTOMHCTBA ¥ HEJIOCTATKA YCTAaHOBKH.

d. - [locne BoImonHeHUs pabOTHl B KOHCIIEKT JOJDKHBI BOUTH: () pe3yibTaThl pabOThl B BUE TAOIUI] U3MEPSEMBIX BEIHMYNH
¥ rpaMKoB (II0CIIEAHUE MOTYT OBITh BBIITOJIHEHBI B 3JICKTPOHHOM BHJIE HJIM HAa MIJUTMMETPOBKE); 0) BBIBOZBI IO paboTe (B BBIBOAAX
JIOJDKHO OBITH OTPA)KEHO PEIIeHHe MeJIeH U 3a1a4 padoThl, a Takoke M3MEHEHHE CBOMCTB B 3aBHCHMOCTH OT CTPYKTYPHI MaTepHala).

3. INepen HavanoM kaxoi 1ab0opaTOpHOH pabOTEI OymeT MPOBOAUTHCS IPEIBAPHTENBHBIA ONPOC IO TeMaTHKE
71abOpaTOPHOH, CTYICHTHI, HE IOATOTOBJICHHBIE K paboTe 1 He MOHMMAIOIINE CyTh PabOTHI, K pab0Te AOIMYIIEHBI ObITh HE MOTYT.




