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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 |buoopranuveckas XUMUs

2.2.2 |buodwusuka. Yacts 2. MonekymasipHas Ouopusnka

2.2.3 | AudpakumuoHHBIE © MUKPOCKOITHYECKAE METOBI

2.2.4 | OpraHudeckue HAaHOMaTepUalbl

2.2.5 | OcHOBBI GU3NYECKOH U KOJIIOUTHON XHMUHU

2.2.6 | buonanomMmenuIHa

2.2.7 | MenuuuHcKas XUMUS

2.2.8 | OCHOBBI KIETOYHOH OMOJIOTHHA

2.2.9 | OcHOBBI HAHOXUMHH

2.2.10 |Ilemarornyeckas mpaxkTuka

2.2.11 | CneKTpoCKONMYECKHE U 30H/I0BbIE METO/IbI

2.2.12 | dapmarieBTUUECKAS XUMHSI

2.2.13 | ®uznyueckre METO/ bl UCCIICJOBAHUS MATEPUATIOB

2.2.14 | XuMHUYECKHEe OCHOBBI OMOJIOTHYECKUX MTPOIIECCOB

2.2.15 |IloaroToBka K NpoLEAype 3aLIUThI U 3aIIUTa BBITYCKHON KBaTH()PUKAIIMOHHON paboThI

3. PE3YJIBTATBI OBYYEHUMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

IIK-6: Cnioco0eH Kk peanu3anuy NporpaMM BbICIIEro 06pa3oBaHus YPOBHS OaKajJaBpHuaT B 00J1aCTH MaTepUAJIOBeIeHUA U
TeXHOJIOTHU

3HaThb:

[1K-6-31 OcHOBHBIE TEOPETHUECCKIE IPECTaBICHUSA O (POPMHUPOBAHUH TEIUIOBBIX, HIIEKTPHUECKIX, MATHUTHBIX U YIIPYTUX CBOIMCTB
TBEPJBIX TeJL.

K-5: Cnioco0eH MIIaHNPOBATH M OCYLIECTBJISITh IKCIIEPHMEHTAIbHbIE HCCJIEJOBAHNS, AHAJIM3UPOBATH U 00padaThIBATh
Pe3yabTaThl, 1e1aTh BbIBOJbI, COCTABJIATH U 0)OPMJISATH 0TYETHI 10 POBEAEHHBIM MCCIeJ0BAHUIM B 00/1aCTH
MaTepuajoBedeHUs] U TEXHOJOTHH MaTePHAJIOB

3HaTh:

TIK-5-31 3Hath METOANYCCKUEC CIIOKHOCTH U3MEPCHUS U UCCICOAOBaAHUA (I)I/I3I/I‘{eCKI/IX CBOMCTB MaTepHraloB, MOJYYCHHBIX B BUAC
BBICOKOAUCIICPCHOI'O MMOPOIIKA, CBEPXTOHKHUX HHUTEH H IIJICHOK;

I1K-5-32 3HaTh OCHOBHEIC MCTOAbI U METOAUKH UCCIICAOBAHNS TCIIJIOBBIX, MArHUTHBIX W 3JICKTPHICCKUX CBOMCTB MaTCpraioB;

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIH) HCCIEI0BaTEIbCKHE 321241, HA 0CHOBE (yHAaMeHTAJbHBIX 3HAHMI
B 00J1aCTH MaTEepUAJI0OBeIeHUs] U TEXHOJOTHH MATEPHUAIOB U 3HAHUI B MEKIMCUMIIJIMHAPHBIX 00J1aCTAX

3HaThb:

OIIK-1-31 OcHOBHBIE TPOOIEMBI TEOPETHIECKOTO OTIMCAHNS 3aKOHOMEPHOCTEH (hOPMUPOBAHUS (PU3UIECKUX CBOICTB
HAHOCTPYTKYPHBIX MaTEpHAIOB U 0OBEKTOB,;

YK-4: Crioco6eH 3¢ (pexTHBHO (PYHKIIMOHUPOBATH B HAMOHATBLHOM H MEKIYHAPOJHOM KOJUIEKTHBAX B KaUecTBe YIeHa
WJIH JIH/iepa KOMAaH/Ibl, IPUMEHATH COBPeMEHHbIe KOMMYHUKATHBHBIC TEXHOJI0THH, B TOM YHCJIe HA HHOCTPAHHOM (BIX)
si3bIKe(ax), A1 AKaJeMHYecKOro U NpodecCHOHAIBHOI0 B3auMOdeiicTBUS

3HaTh:

YK-4-31 OcHOBHBIE IPHEMBI KDUTHYECKOTO YTCHHSI HAYYHBIX ITyOJIMKaLMid, IPUEMbI aHAJIN3a YCTHBIX M MUCbMEHHBIX JOKIAJI0B Ha
KOH(epeHINAX, HAyIHBIX CEMHHApax | T.II., 3HATh IPUHIIMIIBI IIOITOTOBKH 0030POB HA OCHOBE OTKPHITHIX HCTOYHHKOB
uHpopMary;




IIK-5: Cnioco0eH INIAaHMPOBATHL U OCYLIECTBJIATh IKCIEPHMEHTAIbHbIE HCCIEA0BAHNS, AHAJIM3UPOBAThL U 00padaTbiBaTh
Pe3yJIbTaThl, 1e1aTh BHIBOAbI, COCTABJISATH H 0OPMIISITH OTHETHI 110 MPOBEAEHHbIM HCCIE0BAHMSIM B 06J1aCTH
MaTepHaIoBeleHHs U TEXHOJIOTHH MATepHaJIoB

YMmerb:

IIK-5-Y1 Ananu3upoBaTh OCHOBHBIE 3aKOHOMEPHOCTH (PU3UUECKUX CBOMCTBA HAHOMATEPHAJIOB M COOTHOCHUTD UX C pe3yJIbTaTaMt
CTPYKTYPHBIX HCCJIEI0BAHNUI, IMOO Ha OCHOBE MCCIIEN0BaHUS (PU3MIECKUX CBOMCTB MOJICITMPOBATH BOZMOXKHOE CTPYKTYPHOE
COCTOSIHHE;

YK-4: CnocodeH 3¢ peKTHBHO PYHKIMOHHMPOBATH B HAIMOHAJIBLHOM M MEKIYHAPOIHOM KOJLIEKTHBAX B KauecTBe YJIeHa
WJIM JIMJepa KOMaH/Ibl, IPUMEHATH COBPeMEeHHble KOMMYHMKATHBHbIE TEXHOJIOTHH, B TOM YHCJe HA HHOCTPAHHOM(BIX)
si3bIKke(ax), A/ aKa1eMH4eCKOro 1 MpodeccHoHaIbHOI0 B3aUMO/IeiCTBUS

YMmerb:

VYK-4-V1 W3naraTh MbICIHM YETKO U TPAMOTHO, UCIOJIb3Ysl JIEKCUKY, IIPUHATYIO B COBPEMEHHOM PYCCKOSA3bIYHOM HAYUYHOM CTHUIIE
MHChMa;

OIIK-1: Cnoco6eH pemiaTs NPOM3BOACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 321241, HA OCHOBE (pyHIaMeHTATbHBIX 3HAHU
B 00J1aCTH MaTepHAJIOBeAeHHS 1 TEXHOJOTUH MATEPHAJIOB W 3HAHUI B MEeKINCIMIUIMHAPHBIX 00J1aCTAX

YMmerb:

OIIK-1-Y1 [IpumMeHATh MOTydeHHbIE 3HAHHA AT PEIICHUS 3a1a4 NPOPECCHOHANBHOMN AeATeIbHOCTH IIPU BHINOIHEHUN
KOMITJIEKCHBIX MEKAUCIUILTHHAPHBIX UCCIEN0BaHUH

IIK-5: Cnoco6en MVIAHUPOBATH U OCYIIECTBJIATH IKCIEPUMEHTAJIbHBIE HCCIICA0BAHHUS, AHAJTU3UPOBATDH U 06paﬁaTblBaT]>
pe3yjabTaThl, 1€JIaTh BbIBO/IbI, COCTABJIATH U O(l)OpMJIﬂTb OTYETHI 1O NMPOBEACHHBIM HCC/ICIOBAHUAM B o0acTn
MaTepuaJioBe1eHUs U TEXHOJOI'MH MaTepuajioB

YMmerb:

[TK-5-Y2 IIpumMeHsTh 1 pean30BbIBaTh KOMILIEKCHBIE HCCIIEIOBATENBCKIE METOJUKH [Tl PEIICHUS] MaTePHAIOBEIUECKUX U
(hm3MUecKux 3a/1a4, B TOM YHCIIe, UCTIONIB3Ys COBPEMEHHbBIE HHPOPMAITMOHHBIE BOZMOYKHOCTH;

IIK-6: CniocofeH Kk peanu3anuy NporpaMM BbICIIEro 06pa3oBaHusl YPOBHS OaKajJaBpHaT B 00J1aCTH MaTepUAJIOBeIeHUA U
TeXHOJIOTHU

Ymerb:

TTK-6-Y1 JIleMOHCTpHPOBATH SJIEMEHTHI JIESITETHHOCTH, OCBAUBAEMOI 0OYUIAIOIIUMHUCS U - BHITIOIHATH 33/IaHUS, IPEAYCMOTPEHHBIE
mporpaMmoi yaeOHoH AucuuIuTiHb "du3ndeckue CBOHCTBA TBEPABIX Te'.

K-5: Cnioco0eH MIIaHNPOBAThH M OCYLIECTBJISITh IKCIIEPHMEHTAIbHbIE HCCJIEJOBAHNS, AHAJIM3UPOBATH U 00padaThIBATh
Pe3yabTaThl, 1e1aTh BbIBOJbI, COCTABJIATH U 0)OPMJISATH 0TYETHI 10 POBEAEHHBIM HCCIeI0BAHUIM B 00/1aCTH
MaTepuajoBedeHUus] H TEXHOJOTHH MaTEPHAJIOB

Baagern:

IIK-5-B1 HaBbikamu 1 METOJOJIOTUEN OpraHU3ally, IFIAaHUPOBAHMS, TPOBEACHUS U 00PaOOTKH PE3yabTaTOB HKCIIEPUMEHTOB U
SKCTIEPHUMEHTANBHBIX NCCIIEOBAaHUH, BEITIONHEHHS HCCIIEA0BATENBCKUX IIPOEKTOB;

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 321241, HA 0CHOBE (yHAaMEHTAJBHBIX 3HAHUI
B 00J1aCcTH MaTepUAJTOBEICHUA U TEXHOJOTHH MATECPHUAJTIOB U 3HAHUH B MEXKANCHUIIMHAPHBIX o0J1acTAX

Baaaernb:

OIIK-1-B1 Metomonorueir KOMIUIEKCHOTO aHAJIH3a Pe3yIbTaTOB HCCICIOBAaHHH (PU3NIECKUX CBOMCTB HAHOMATECPHAIIOB
Pa3IMIHBIMH METOIaMH

YK-4: CniocodeH 3¢ pekTHBHO PYHKUHMOHHPOBATH B HAIIMOHAJIBHOM U MEKAYHAPOJHOM KOJLUIEKTHBAX B KauecTBe YJIeHa
WJIN JIMJAEPAa KOMaH/Abl, IPUMEHATH COBPEeMEHHbI€ KOMMYHUKATUBHBIC TEXHOJIOTHU, B TOM YHUC/IC HA ](IHOCTpaHHOM(l)lX)
si3bIKe(ax), AJIs1 AKAIEMHUYECKOT0 U MPO(ecCHOHATBHOT0 B3aUMOIeiCTBUS

Baanernb:

YK-4-B1 HaBbIkamu HOATOTOBKY HAYYHBIX JOKIAI0B HA OCHOBE aHAIN3a COBPEMEHHBIX HAyYHBIX ITyOIMKAIIHA O (GU3HIECKAX
CBOIICTBaX HAHOMaTEpPUAJIOB;

ITK-6: CnocodeH Kk peaju3aliy NPOrpaMM BbICIIero 00pa30BaHus YPOBHS 0akalaBpHaT B 001aCTH MaTepHAI0BeACHHS H
TEeXHOJIOTHH

Baagern:

[IK-6-B1 HaBbIlkamu KOHCYIBTHPOBAHHS OOYUAIOMINXCS CTYACHTOB YPOBHS OakanaBpuara 110 BOIIPOCaM OCBOCHHS yueOHOM
nuciuiuinHbel "®duznyueckre cBoicTBa TBEpABIX Ten".

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pasnen 1. TenjioBble
cBoOiicTBA




1.1 Bgenenue. [Ipenmer u 3anaun OIIK-1-31 IIK- JI1.1J11.4
Kypca. Hexotopsie 6-31 YK-4-31 JI1.6
0COOECHHOCTH JI1.8712.1
KPUCTAJUINYECKON CTPYKTYpPbI €
1 PU3HNUECKUX CBOUCTB
HaHOMaTtepuaioB /Jlex/

1.2 OCHOBHBIC OIIK-1-31 ITIK- JI1.1J11.4
TEPMOAVNHAMUYIECKHIE 6-31 JI1.8J12.1
ACTIEKTHI BIUSHU 21
MOBEPXHOCTH. DOHOHHBIN
CHEKTP KPUCTAJUTMICSCKIX
MaTepHajIoB B
KPYIMHOKPUCTAJUINYECKOM U
HAHOKPUCTAJUTUICCKOM
cocTostHMSAX. /JIex/

1.3 Pemerounas TemioemMKocTh OIIK-1-31 IK- J11.4
HaHoMarepuanoB. Bnusaue 6-31 YK-4-31 JI1.8J12.1
JIMCTIEPCHOCTH YaCTHUIl Ha ITK-5-31 21
temmeparypy Jebas. Yuer
aHrapMOHM3Ma KonebaHuH
aTOMOB JJISl pa3IMYHbIX
pasMepHocCTei
00BbekToB. /JIex/

1.4 W3meneHue sHepreTuyeCcKoro OIIK-1-31 K- J1.4
CIIEKTpa 3JICKTPOHOB B 6-31 JI1.8J12.1
3aBUCUMOCTH OT 91
pasmepHOCTH. 3MeHeHue
9JIEKTPOHHOTO BKJIaJa B
TEIUIOEMKOCTb B
3aBHCUMOCTH OT
JTUCTIEPCHOCTH H
pa3MepHOCTH MaTepHasa
(KBaHTOBasI TOUKA, KBAHTOBAs
MIPOBOJIOKA, KBAHTOBAS sIMa,
00BEeMHBIH
MPOBOJHHUK). /JIex/

1.5 OCOOCHHOCTH PEIIETOTHOM OIIK-1-31 TIK- JI1.4
TEIIONPOBOAHOCTH U 6-31 YK-4-31 JI1.8J12.1
TEILIOBOIO PACUIMPEHUS B [K-5-31 €
ciyyae
HaHOMaTepHaioB. /JIex/

1.6 JuddepeHnnanbHbIin OIIK-1-Y1 JI1.2 J11.4 P1
TEPMHUECKUM aHaIHU3 OIIK-1-B1 IIK- JI1.9J12.1
HaHOCTPYKTYPHBIX 6-Y1 YK-4-V1 J12.2
crutaBoB /J1a6/ VYK-4-B1 IIK-5 22 93

-Y1 [IK-5-Y2
[IK-5-B1

1.7 [TocTpoeHue TemnepaTypHOii OIIK-1-V1 JI1.2 J11.4 P2
3aBHCUMOCTH KO3 PHIIIEHTA OIIK-1-B1 IIK- | JI1.9J12.1
JIMHEHHOTO paclIMpeHHs U 6-Y1 YK4-V1 J2.2
oInpeesieHUe TeMIEpaTyp YK-4-B1 IIK-5 3233
(ha3oBBIX MpEBpAICHUI -31 IIK-5-32
CIIJIABOB C TOMOIIBIO [IK-5-Y1 IIK-5
nmuddepeHnnanTbHEIX -Y2 IIK-5-B1

nunaromerpos llleBenapa u
JUIATOMETpa THIIA
L75HD1000C /J1a6/




1.8 AHanusz u o0cyxIeHune 2 OIIK-1-31 JI1.1 J11.2 KM1 P1,P2
pe3yabTaTOB UCCIICAOBAHUI OIIK-1-V1 JI1.4 J11.6
TEIUJIOBBIX CBOMCTB OIIK-1-B1 IIK- JI1.8
MatepuanoB. KonTponabHas 6-31 I1K-6-Y1 | JI1.9J12.1J13.
pabota 1o pazgeny: YK-4-31 YK-4- | 1J13.2J13.3
"TerutoBele cBoiicTa" /J1ab/ VY1 YK-4-B1 313233

TIK-5-31 TIK-5-
32 TIK-5-Y1
MK-5-Y2 IIK-5
-B1

1.9 [ToaroroBka K BHIIIOTHEHUIO 14 OIIK-1-Y1IIK JIT.1J11.2
1a00paTOPHBIX PaboT -6-Y11IK-6-B1 | JI1.4 JI1.6
paznena "TeroBbie JI1.8
CBOMCTBA", TOATOTOBKA K JI1.9J12.1J13.
KOHTPOJIBHOH padoTe 1o 1J13.2J13.3
pazzeny "TemnoBble 212233
CBOMCTBA", KOHCYIBTALIUN
OakayaBpoB 3-T0 Kypca I1o
nucruruinae "dusnyeckre
cBoiicTBa TBepabIX Ten" /Cp/

Pa3gen 2. MarHuTHble
CBONCTBA

2.1 CBoOozHas SHEPTHS 1 OIIK-1-31 IIK- J1.3
(heppoMarHeTrka, OCHOBHBIE 6-31 JI1.4J12.1
coctapistomue. /JIex/ 2.2

21

2.2 JloMeHHas CTpyKTypa 1 OIIK-1-31 [IK- | JI1.3J11.4
(heppOMarHETHKOB, 6-31 J1.5
O0JIHOJOMEHHOE COCTOSIHHE, JI1.7J12.1
cyneprnapamaraeTusm. /Jlex/ 21

2.3 [Ipouieccyl HaMarHU4YUBaHUSA 2 OIIK-1-31 TIK- J1.3
(cmerieHre TpaHUI] TIOMEHOB, 6-31 JI1.5J12.1
MOBOPOT BEKTOPa 21
CIIOHTaHHOM
HAMarHMYeHHOCTH,

BO3HHKHOBEHHUE U POCT
JIOMEHOB 00paTHON
HaMarHM4eHHOCTH). Teopwst
KOIPLUUTHBHOM cHIIBL. /JIex/

24 MuKpOMarseTu3M TOHKHX 1 OIIK-1-31 JI1.3 JI1.5
IUIEHOK U HAHOYACTHUL] — JI1.7J12.1
SKCHEPUMEHTAJIBHBIC (DaKTHL. 21
Teopus I'epuepa, moaens
Xa0TUYECKOMN
aHm3oTponuy. /Jlex/

2.5 Teopus Xodpdpmana (yuer 2 OIIK-1-31 J1.3
IIITH BKJIAJIOB B HEPIHUIO JI1.7J12.1
(heppoMarseruka - €
0OMEHHOM, OJTHOOCHOM
aHU30TPOTIHH,

MarHUTOKPUCTAJLIIMYECKON
AHHM30TPOIIHH, BKIIAIA
BHYTPCHHHX U BHEIITHHUX
ToJIeit paccesHs).
HexoTopble BHIBOABI TEOPHH,
MHKPOMAarHUTHBIH

purt. /JIex/

2.6 Brnusiaue dazoBoit 1 OIIK-1-31 JI1.2
CTPYKTYpBI Ha JI1.5J12.1
(hopMHpOBaHHE MATHUTHBIX 21

CBOICTB
HaHOKpI/ICTaJIJ'II/I‘IeCKI/IX
CIIJIaBOB THUIIA
OAUHMET /Jlex/




2.7 [MocTpoenne oCHOBHOM 3 OIIK-1-31 J1.2 P3
KpHBOW HAMarHU4KMBaHUS U OIIK-1-V1 JI1.9J12.1
OIIPENETIEHUE TUCTEPEIUCHBIX OIIK-1-B1 IIK- J2.2
MarHUTHBIX CBOICTB CILIaBa 6-31 TIK-6-Y1 923335
tuna ®AMHMET na VK-4-31 YK-4-
MarHUTOM3MEPUTEIIbHOMN Y1 YVK-4-Bl
ycranoBke MK-30D /JIa6/ [IK-5-31 TIK-5-

32 TIK-5-Y1
[K-5-Y2 TIK-5
-B1

2.8 Orpenenenne CyMMapHBIX 2 OIIK-1-31 J1.2 P4
1oTEPh HA OIIK-1-Y1 JI1.9J12.1
nepeMarHiuYuBaHUe OIIK-1-B1 IIK- J12.2
HaHOCTPYKTYPHBIX 6-Y1 YK-4-V1 | D233 34 35
(heppoMarHeTHkoB Ha VK-4-B1 IIK-5
ycranoBke MK-43 /J1a6/ -31 [IK-5-32

[IK-5-Y1 IIK-5
-¥2 [IK-5-B1

2.9 Ananms n o6cyxaeHune 2 OIIK-1-31 JI1.2 J11.3 KM2 P3,P4
PE3YJIBTATOB UCCIIEA0BaHUM OIIK-1-Y1 JI1.4 J11.5
MarHUTHBIX CBOMCTB OIIK-1-B1 IIK- J1.7
MatepuanoB. KontponbHas 6-31 IIK-6-Y1 JI1.9J12.1
pabota 1o pazgeny: YK-4-31 YK-4- JI2.2J13.1
"MaraurHsie Y1 YK-4-B1 JI3.2 J13.3
cBoiictra" /J1a6/ ITK-5-31 TIK-5- | 91 292 23 54

32 TIK-5-Y1 25
M[K-5-Y2 TIK-5
-Bl
2.10 |IloaroroBka k 1a00paTOPHBIM 12 OIIK-1-V1 JIT.1J11.2
paboTaM 1 KOHTPOJILHON OIIK-1-B1 TIK- | JI1.3JI1.4
paborte, pa3nen "MarHuTHble 6-Y1 I1K-6-B1 JI1.5 J11.6
cBoiicta" /Cp/ JI1.7 J11.8
JI1.9J12.1
J12.2J13.1
JI3.2 JI3.3
212233 54
25
Pasnen 3. DnexTpuueckue
CBOIiCTBa

3.1 KBanToBas Teopust 2 OIIK-1-31 [IK- | JI1.4 JI1.6
AIEKTPUUYECKON 6-31 JI1.8J12.1
MPOBOINMOCTH CBOOOTHBIX o1
3NIEKTPOHOB. DIIEKTpUIEcKast
MIPOBOJUMOCTD B
HMHTEPIPETAIIHN 30HHOH
teopu /Jlex/

32 OcobeHHocti 1 OIIK-1-31 K- J1.4
AJIEKTPOIPOBOJAUMOCTH B 6-31 JI1.8J12.1
HaHOPa3MEPHBIX 21
cTpykrypax /Jlex/

33 IMpumenenne 1 YK-4-31 [IK-5- J1.1
HAaHOCTPYKTYPHBIX OOBEKTOB 31 IIK-5-32 JI1.6J12.1
JUTSL pa3ITUYHBIX 21
naTankoB /Jlex/

34 OrpenenexHue yaeabHOro 3 OIIK-1-Y1 JI1.9J12.1 P5
ANEKTPHUUYECKOTO OIIK-1-B1 IIK- 2.2
COTIPOTHBIICHUS CILJIaBa Ha 6-Y1 YK-4-V1 22 33 56
HUCTBITATEILHOM CTCHE TUIIA VK-4-B1 IIK-5
OTC515 /J1a6/ -31 IIK-5-32

[K-5-Y1 IIK-5

-Y2 [IK-5-B1




3.5 Ananus u o6cyxaeHne 1 1 OIIK-1-Y1 J1.1J11.4 KM3 PS5
pe3yabTaTOB UCCIICAOBAHUI OIIK-1-B1 IIK- | JI1.6 JI1.8
AJIEKTPUYECKUX CBOMCTB 6-Y1 YK-4-31 JI1.9J12.1
MatepuanoB. KonTponabHas VK-4-V1 YK-4 J12.2J13.1
pabota 1o pazgeny: -B1 IIK-5-31 JI3.2JI3.3
"DnekrpuyeckKue [TK-5-32 TIK-5- | ©1 32 B3 D6
cBotictBa" /J1a6/ V1IIK-5-Y2
I1K-5-B1
3.6 [MoaroroBka k 1a00paTOPHEIM 1 12 OIIK-1-Y1 JI1.1J11.4
paboTam 1 KOHTPOJILHOU OIIK-1-B1 IIK- | JI1.6 JI1.8
paborte, pa3uen 6-31 I[IK-6-Y1 JI1.9J12.1
"DneKTpuyeckue [IK-6-B1 J12.2J13.1
cBoiicta" /Cp/ JI3.2 JI3.3
313233 36
5. ®POHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KontpoJibHble MeponpusiTusi (KOHTPOJIbHAS padoTa, TeCT, KOJUIOKBUYM, IK3aMeH M T.II), BONPOCHI s
CaMOCTOSITEIHHOM MOATOTOBKH
Kon KonTponsHoe rilﬁ){o};ef;zMHe B
KM MepONpHSITHE It pBI OIIPOCHI JJIS TOJTOTOBKH

KOMITETEH LU




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;0I1K-1-
V1;YK-4-31;YK-4-
VI;IIK-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 ~ y4eOHOM  MeOenn Ha 44  wmecra 1A
obygaromxcst, M@V Xerox VersaLink B7025 ¢ dynxmmeit
MacImTaObupoBaHUsT TeKcTOB U wm3o0paxkenmir, 8§ IIK ¢
noctynom k MWTC «Murepuer», DMOC yHuBepcurera
yepe3 JHYHBIN KaOwHeT Ha tuatgopme LMS Canvas,
nuieH3nonHble porpamMmbel MS Office, MS Teams, ESET
Antivirus.

b-429 VYueOHast aynuTopus MPOEKTOp; MYJIbTUMEIUIHAS JIOCKa; MapKepHas JOcCKa,
JIOKyMEHT-Kamepa; KOMIIBIOTEPHBIA KIacc Ha 6 CTYIEHTOB U
npenonaBarenss (7  KOMIBIOTEPOB);  YCTaHOBKa ISt
U3MEpPEHHs] MArHUTHBIX XapaKTepUCTHK, YCTAHOBKA IJif
ONpefeNIeHNsT TOTeph Ha nepemarHmumBanne MK-43;
MarHuTHoM3MepuTenbHas ycraHoBka MK-33; crenng mns

H3MEPEHUS YAEITBEHOTO AIIEKTPOCOTIPOTHBIICHHST;
TUIIATOMETP; TBEpAOMETp TO PokBemury; KOMIUIEKT y4eOHOi

Mebenu
JTro6oit Kopryc | YueOHass ayauTopusi JUIsL TIPOBEACHUS | KOMIUIEKT ydeOHOW MeOenu 10 36 MecT i 00yJaronmxcs,
MynpTumenuiinas 3aHATHA JIEKUMOHHOTO THMA W/WIM Ui | MyIbTUMEIWiiHOe  00OpYyJOBaHME, MAarHUTHO-MapKepHas
MIPOBEACHHS PAKTHYCCKUX 3aHATHI: JIocka, pabouee Mecto mpemonasarens, IIKc moctymom k

UTC «Unrepuer», DMOC yHuBepcuTeTa 4Yepe3 JUYHBIN
xabuaer Ha mwiatgopme LMS Canvas, IHIEH3MOHHEIE
nporpamMmel MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIINUXCA

Kypc cocTouT U3 TeOpETHUESCKUX JICKIUI 1 Tab0paTOpHBIX padoT. B CBsI3u ¢ MaJibIM BpeMEHEM OTBOAMMOM Ha KOHTAKTHYIO paboTy
CO CTYIICHTaMH, CJICAYeT OTBECTH 3HAYMTEIIBHOE BPEMs Ha CaMOTIOATOTOBKY, OITMPAsiCh Ha BOMPOCHI K KOHTPOJIBHBIM U
a00paTOpHBIM pabOTaM JJIsi CAMOTIOATOTOBKH.

BasxHO#i 4acThIO MOJTOTOBKHU SIBJISETCSI BBIMOJIHEHHUE TA00PaTOPHBIX paboT, sl KOTOPBIX HEOOXOAUMO COOMIOATh NIEPEUNCIICHHbIE
HIDKE TpeOOBaHMS.

TexHuka 0€30MacHOCTH

1. JlabopaTtopust pu3HMUECKNX CBOMCTB OCHAIIEHA CIICIHMAIBHOI TOKOMPOBOIAIIEH cucteMoil. Mimeercst obopyaoBaHue,
MOJKITI0YaeMOe OT pa3HbIX HCTOUHUKOB HanpspkeHHs. Briioyats Takoe 000pyIoBaHHE caMOCTOSATENBHO 06€3 TOMOIIH
MPEToIaBaTEIs — 3aIlPeIIaeTCs.

2. [Tpu BBIXOZIE U3 AyTUTOPUU CIIEAYET yOEOUTCs, YTO JabopaTopHOe 00OPYIOBaHUE BBIKITIOYEHO.

3. Opexny ciaeqyeT CHUMATh B rapAepode, WK MpHU BXOJE B ayAUTOPHIO, ¢ COOOI MMETh TOJIBKO HEOOXOAMMYIO LIS
BBINOJIHEHUS PaOOTHI JINTEPATYPY, TETPab (J1a00paTOPHBIN JKypHaN), YUK, KapaHAallH U KalbKyJIATOp, JOIIYCKAETCSl HHOE
AJIEKTPOHHOE 000pYI0BaHUE, HEOOXOAMMOE JIJISl pACUETOB HJIH 3aIUCEH, CBSI3aHHBIX C J1a00opaTopHON paboTOH.

4. B poserku, pacnonararomuecs B 1abopaTtopuu, He AOIyckaeTcs 0e3 BegoMa IpernojaBaTels BKIIOYAaTh Kakoe OBl TO HU
66110 000pyHOBaHuE (B TOM 4nciie HOyTOyKH, Tenedonsl, KIIK).
5. B maboparopun ucnone3yercsi yHHKalIbHOE 00opymoBaHue. Ciemyer OEpe)KHO OTHOCHTCSA KO BCeMy 00OpYIOBaHHMIO,

pacIoNararneMycs B ayIUTOPHH.

TpeOoBaHMS K HOATOTOBKE U BBITIOJIHECHHUIO JTa00OPAaTOPHBIX padoT

1. K nmaGoparopHoii paboTe AOMYyCKAIOTCS CTYIEHTHI TOJBKO TPH HAIWIHU KOHCIIEKTa B pa0doveM KypHaie, OTHOCSIICTOCS K
TeKyIeH 1abopaTopHoii paboTe.

2. KoHcnekr momkeH comepxarb:

a. - HasBanue paboTsl,

b. - Lens n 3amaan paboTsl,

c. - TeopeTuueckoe BBEACHHE, KOTOPOE JOJDKHO BO-TIEPBBIX, OTPAKaTh (PU3MUECKUE MPHHIMIBI H3ydaeMoro 3ddexra,

nporiecca, Wik U3MEHEHUsI CBOMCTB; BO-BTOPBIX, JOJDKHO OBITH IPUBEACHO OIMCAaHUE YCTAHOBKHU, Ha KOTOPOH Oy/eT IPOBOIUTCS
M3MEpEeHHe CBOWCTB, B 3TO ONMCAHNE JOJDKHBI BXOJUTH NIPUHIMITHATIBHAS 1 IEKTPHIECcKas CXeMa yCTaHOBKH, OTIMCaHNe PHUHIINTIA

ee JelicTBHS, a TaloKe HHBIC BO3MOXKHOCTH YCTAHOBKH, HE CBSA3aHHBIC C BEIIIOTHEHHEM JaHHOH PabOThI, JODKHBI OBITH TAKOKe
NPUBEICHBI IOCTONHCTBA M HEIOCTATKH YCTaHOBKH.

d. - Ioce BoImONTHEHHS PAaOOTHI B KOHCIIEKT JOJDKHBI BOMTH: (a) pe3ylabTaThl paOOTHI B BHUAE TAOIHI[ H3MEPSEMBIX BEININH
1 rpauKOB (TIOCIICTHIE MOTYT OBITH BHITTOJIHEHHI B AJICKTPOHHOM BHJIE MM Ha MIJTUMETPOBKE); 0) BEIBOJBI IO paboTe (B BEIBOJAX
JIOJDKHO OBITH OTPXKEHO PelleHue Lieseil U 3a1a4 paboThl, a TakKe M3MEHEHHE CBOIMCTB B 3aBUCUMOCTH OT CTPYKTYPBI MaTepHaa).

3. Iepen HauanoM Kax0il 1abopaTOpHOI pabOTH OyJeT MPOBOIUTHLCS MPEABAPUTENBHBIH ONPOC MO TEMAaTHKE
71a00paTOPHOH, CTYICHTHI, He IOATOTOBIICHHBIE K paboTe U He MOHMMAIOIIHE CYTh paboTHI, K paboTe JOMyIIeHB! OBITh HE MOTYT.




