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1. HEJIX OCBOEHUA

1.1 | lenb ocBoeHuUs nucHMIIIMHBEL — HaydnTh OCHOBHBIM IIPECTABICHUAM O CTPYKTYpPE U CBOMCTBAX HEPABHOBECHBIX
KOH/ICHCUPOBAHHBIX CUCTEM - aMOP(hHBIX, HAHO- ¥ KBa3UKPUCTAIUINYECKUX, CIOCO0aX MOTydeHHs U MyTAX IBOJIOIHUU NIPU
HIepexo/ie K paBHOBECHBIM, CBSI3bIBATH (PM3NUECKHUE CBOMCTBA MAaTEPHANIOB C UX CTPYKTYPOIl U (ha30BbIM COCTOSIHHEM,
aHAIN3UPOBATh OCOOCHHOCTH CTPYKTYPHI M (PU3NUECKIX CBOHCTB pa3HBIX MAaTEPHANIOB, HCIIOIB30BaTh (DU3MUECCKIEC
CBOMCTBA JIJIS aHAITH3a CTPYKTYPHI U (ha30BOTO COCTOSIHUSI.

1.2 |3anauu AMCUUIINHBL HAay4YMTh!

1.3 | - ucrosib30BaTh MOTYYEHHBIE 3HAHUS JJIs1 IPOrHO3UPOBAHUS CTPYKTYPHBIX XapaKTePUCTUK U CBOMCTB HEPABHOBECHBIX
CHCTEM B 3aBUCHUMOCTH OT BHEIITHHMX BO3JCHCTBUMI

1.4 | - IpOTHO3MPOBAHMS U aHAIN3A BIMSHUS N3MEHCHUH CTPYKTYPHI H (Pa30BOTO COCTOSIHUS Ha (PU3UUCCKIE CBOMCTBA
TBEPJOTO Tena,

1.5 | - npUMEHATH METOABI PEHTTE€HOCTPYKTYPHOI'O, 3JIEKTPOHHOMUKPOCOKIINYECKOI0, MATHUTHOI'O U AJIEKTPUYECKOIO aHAIH30B
JUISL pellieHHs 3aJa4 IPO(ecCHOHATIBHOM AesTeIbHOCTH;

1.6 | - 000CcHOBBIBAaTH M BEIOMPATh KOHKPETHBIE (PU3NUECKHE METOIBI TS PEILICHNST MaTepUAIOBEJUECKUX 3a/1a4: ONpeAeNIeHNUs
cocraBa 1 Mopdoiorun ¢as, pasmepa 3epHa, (azoBoro cocTana, TEMIIEPaTypsl (pa30BBIX M CTPYKTYPHBIX TIPEBpaIICHHI.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI

Bnox OIT: b1.B.1B.04

2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂbHOi/i NOAr0oTOBKE 00y4aroerocs:

2.1.1 | AudpakuuoHHBIE METOBI HCCIICIOBAHHMS

2.1.2 | HepaBHOBECHbIE KOH/ICHCUPOBAHHBIE CUCTEMBI, YacTh |

2.1.3 | CucteMsl XpaHeHUs U PeOOPA30BAHUS SHEPTHH

2.1.4 | DAEKTPOXHUMHUYECKHE TTPOIECCHI

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHHUIJIMHBI (MOIYJIs1) HEOOXOUMO KaK
npeanIecTByoOIIee:

2.2.1 |CoBpeMeHHbIE XUMHYECKUE TEXHOIOTUU

2.2.2  |IIpepnumioMHas MpaKTHKa

2.2.3 |IloarotoBka K Mpoleaype 3alluThl U 3alllUTa BBITYCKHON KBaTU()UKALIMOHHOW PabOTHI

3. PE3YJIBTATBI OBYYEHUAA IO JTUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMU

ITIK-1: Cnioco0eH nNpoBOANTL KOHTPOJIb TEXHOJIOTHYECKUX NIAPAMETPOB U PEKMMOB CHHTE3a HOJIMMEPHBIX U
KOMIIO3UIIMOHHBIX MATEPHAIOB

3HarTb:

ITK-1-31 ocHOBHEBIE XapaKTePUCTHUKH CTPYKTYPHI M CBOWCTB HEPABHOBECHBIX CHCTEM (aMOP(HBIX, HAHOKPHUCTAITHICCKHUX ).

YMmerb:

TIK-1-Y3 npuMeHsTh OJIy4eHHbIE 3HAHUS Ul IPOTHO3UPOBAHUS U aHAIM3a BIMSAHUS U3MEHEHUN XUMHUUECKOTO COCTaBa,
TeMIepaTypsl U JaBIEHUs, a TAKOKe YCIOBUI MPOBEAEHUS TePMUUECKOI 00pabOTKH Ha CTPYKTYpY U (pu3HuecKie cBOICTBA pH
MOJIy4€HUH MaTepuasioB

ITK-1-Y4 ananu3upoBaTh HHYOPMAIHIO O CTPYKTYpe B (DM3HUESCKUX CBOHCTBAX TBEPIBIX TET

TIK-1-V1 - mpuMeHsTh METOBI UCCIAEOBAHUS CTPYKTYPBL, a TAKKE TEPMUYECKOTO, MATHUTHOTIO U JIEKTPHUYECKOr0 aHAIU30B JJL
pEIICHUs MaTepPUATIOBEAYECKIX U (PU3MYECKUX 3a1ad;

[IK-1-¥Y2 ucnonb3oBath KOMITBIOTCPHBIC TCXHOJIOTMU IJI1 PEHICHUA 3a4a4 110 OIIPEACIICHUIO CBOMCTB MaTepuaioB

Baanernb:

[1K-1-B3 HaBBIKAMH HCTIOIB30BAaHUS METOIOB ONPEIENICHNS CTPYKTYPH! B (DM3MUECKUX CBOHCTB HEPAaBHOBECHBIX MaTEPHAJIOB,
TEXHUKH MPOBEICHUS SKCIIEPUMEHTOB U CTATUCTUIECKOH 00pabOTKM 3KCIIEPUMEHTAIBHBIX JaHHBIX.

[IK-1-B2 onbIToM nprMeHeHus1 Ha IPAaKTUKE METOA0B 00pabOTKH 1 aHaJIHM3a SKCIIEPUMEHTAIbHON (PU3UUecKoil nHpopMaLny;

[TK-1-B1 - onbITOM OIEHKH BIUSIHUS PA3JINYHEIX (H)aKTOPOB HA YPOBEHb U 3aKOHOMEPHOCTH SBOJIIOLINY CTPYKTYPHI U (PU3HUECKUX
CBOWCTB MaTepUasOB;

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIUI pecypcsl padoTsl




Paszgen 1. MarHuuTHbIE
CBOICTBA HEPABHOBECHBIX
CHCTEM

1.1 OO01ue npeaCTaBIeHHS O I1K-1-31 TIK-1- JI1.1
CBOIICTBaxX MarHUuTO- V1 1K-1-Y2 JI1.2J12.1
YIOPSIZIOYEHHBIX BEIIECTB U TIK-1-Y3 IIK-1 J12.2J13.1
CIIMHOBBIX CTEKOJI. -Y4 1TIK-1-B1 21
OpOuTanbHBINA U CIIMHOBBII [IK-1-B2 IIK-1
MarHUTHbIE MOMEHTBI -B3
3JIeKTpoHa. JlnaMarHeTusm u
napamMarHeTu3M aTOMOB.

IMpupona peppomarseTusma.
DHeprus 00MEHHOTO
B3aMMOJICHCTBUSI.
Temmnepatypa Kropu.
MaruauTtHas aHU30TPOIHUs
MOHO- ¥

MOJMKPUCTAILIOB /JIex/

1.2 OnpeneneHue CyMMapHbIX TIK-1-31 IIK-1- J1.1
OTEPh Ha V1IIK-1-Y2 JI1.2J12.1
repeMarHu4rMBaHue TTIK-1-Y3 TIK-1 JI2.2J13.1
TOPOUIATBHBIX 00Pa3IoB -V4 TIK-1-B2 01
tdbeppomarnerukos /T1p/ IIK-1-B3

1.3 BeIinonHenue pacueTHbIX [K-1-31 IIK-1- J1.1
3aga4. [Togroroska V1 IIK-1-Y2 JI1.2J12.1
KOHTPOJIEHBIM pabotam /Cp/ IK-1-Y3 IIK-1 JI2.2713.1

-Y4 IIK-1-B2 21
[IK-1-B3

1.4 MarHuTtHsle CBOICTBA TIK-1-31 IIK-1- J1.1
aMOp(HBIX CILIABOB. V1 IIK-1-Y2 JI1.2J12.1
Temnepatypa Kropu IK-1-Y3 IIK-1 JI2.2713.1
aMOpP(HBIX CIIIABOB, €€ -Y4 1IK-1-B2 €]
3aBUCHUMOCTb OT COCTaBa U [IK-1-B3
o0pabotku. [Terns
THCTepe3nca, TOMEeHHas
CTpyKTypa,

MarHUTOCTPHUKIUS /JIex/

1.5 W3yyeHue craTn4eckux IK-1-31 IIK-1- J3.1
XapaKTEPUCTUK V1IIK-1-Y2
tdheppomarneruxos /I1p/ [K-1-Y3 TIK-1

-Y4 IIK-1-B2
IK-1-B3

1.6 BrlinonHenune pacueTHbIx TIK-1-31 TIK-1- JI1.1
3anad. [loaroroBka V1 IK-1-Y2 JI1.2J12.1
KOHTPOJIBHBIM pabotam /Cp/ MK-1-Y3 TIK-1 J12.2J13.1

-Y4 TIK-1-B2 21
IK-1-B3

1.7 DJeMeHTapHbIe POLECCH TIK-1-31 TIK-1- J1.1
HaMarHUYUBaHUs Y1IIK-1-Y2 JI1.2J12.1
(dbeppomarueTrkoB. Makpo- ITIK-1-Y3 TIK-1 JI2.2J13.1
CKOIIMYECKHE -Y4 11K-1-B2 21
XapaKTEepUCTHKH. [IK-1-B3
dusznueckas npuposa
MarHUTHO-YIPYTHX SIBIICHH.

MaruuTtHas aHU30TPOIUS
aMop¢HBIX MaTEepPHUANIOB.
Hagenennas
aamn3oTpomnus. /Jlex/

1.8 Junamuueckue TK-1-31 TIK-1- JI3.1
XapaKTepUCTHKA MarHUTO- Y1 IIK-1-Y2
MSATKAX aMOP(QHBIX H TIK-1-Y3 IIK-1
HaHOKPHUCTAINYECKUX -Y4 TIK-1-B2
crutaBoB /I1p/ [IK-1-B3




1.9 BeInonHenye pacueTHbIX [K-1-31 IIK-1- J1.1
3aja4. [Togroroska V1 IIK-1-Y2 JI1.2J12.1
KOHTPOJIEHBIM pabotam /Cp/ [IK-1-Y3 TIK-1 JI2.2713.1

-Y4 TIK-1-B2 21
[IK-1-B3

1.10 | MarHutHas aHU30TPOIHUS B TIK-1-31 TIK-1- J.1
aMOpQHBIX MaTepraiax u Y1 IIK-1-Y2 JI1.2J12.1
AQHU30TPOIIHS, MK-1-Y3 TIK-1 JI2.2713.1
WHAYLUPOBAHHAS TIOJIEM, -Y4 [IK-1-B2 €]
MIPOKATKOH, OT)KUT'OM 10T TIK-1-B3
HanpspkeHueM. MarauTHoe
nocnenerictsue /Jlex/

1.11 | BrInonHeHHe pacueTHBIX [K-1-31 IIK-1- J1.1
3aja4. [Togroroska V1 IIK-1-Y2 JI1.2J12.1
KOHTPOJIEHBIM pabotam /Cp/ [IK-1-Y3 IIK-1 JI2.2713.1

-Y4 TIK-1-B2 21
[IK-1-B3

1.12 | MarHuTHbIe CBOHCTBa TIK-1-31 IIK-1- J1.1
HaHOKPUCTAIINYECKUX V1 IIK-1-Y2 JI1.2J12.1
CIUIaBOB. 3aBUCHMOCTb KO- [IK-1-Y3 IIK-1 JI2.2J13.1
SPUUTUBHON CHIIBI, -Y4 IIK-1-B2 €]
MIPOHUIIAEMOCTH 1 TIK-1-B3
HAaMarHM4eHHOCTH
HACBHIIIEHHSI OT Pa3MepPOB
KpucTamuioB. Teopus
Xaduepa. DopMupoBaHue u
MarHuTHbIE CBOMCTBA
amopdHO-

HaHOKPUCTANTNYECKUX
crutaBoB tuna FINEMET.
/JTex/

1.13 | BeimonHeHue pacyeTHbIX IMK-1-31 TIK-1- J.1
3a1ay4. [TogroroBka Y1 IIK-1-Y2 JI1.2J12.1
KOHTPOJIBHEIM pabotam /Cp/ IK-1-Y3 IIK-1 JI2.2713.1

-Y4 [IK-1-B2 21
[IK-1-B3

1.14 | CpaBHEHHE MarHUTHBIX IK-1-31 IIK-1- J1.1
CBOICTB KPUCTAJNTHYECKUX, YV11IK-1-Y2 JI1.2J12.1
aMOpQHBIX U [K-1-Y3 TIK-1 JI2.2J13.1
HaHOKPHUCTAJUTMYECKUX -V4 TIK-1-B2 21
(heppOMarHeTHKOB. I1K-1-B3
AKTyaspHBIe TPOOJICMEI
WCCIIeIOBaHUS CBOMCTB U
MIPUMEHEHUS] MarHUTHO-

YIOPSITOYEHHBIX
BerecTs. /JIex/

1.15 Omnpenenenue 3aBUCUIMOCTU T1IK-1-31 IIK-1- JI1.1 KM1
TUCTEPE3UCHBIX CBOKCTB OT V1 IIK-1-Y2 JI1.2J12.1
AQHU30TPOTIHH aMOP(HBIX U IK-1-Y3 IIK-1 JI2.2713.1
Ha-HOKPHUCTAJUIMYECKUX -Y4 1IK-1-B2 €|
crutaBoB /ITp/ IIK-1-B3

1.16 | BeimonHeHue pac4eTHBIX ITK-1-31 TIK-1- J.1
3ana4. [Togroroska k V1IIK-1-Y2 JI1.2J12.1
KOHTPOJBHBIM pabotam /Cp/ MK-1-Y3 TIK-1 JI2.2713.1

-Y4 [IK-1-B2 21
IK-1-B3

Paszgen 2. Mexann4yeckue
CBOICTBA HEPABHOBECHBIX
CHCTEM




2.1 HamnpsoxenHoe u [K-1-31 IIK-1- J1.1
JeOpMUPOBAHHOE Y1 IIK-1-Y2 JI1.2J12.1
cocrostaus. CriocoOb! IIK-1-Y3 TIK-1 JI2.2J13.1
omncanus. OCHOBHEIE -Y4 I1K-1-B2 21
MeXaHHUYECKUE CBOMCTBA. [IK-1-B3
Juarpamma nedopmarmu.

Yupyrast nepopmarust. 3akoH
I'yka U1 U30TPONHBIX U
AQHU30TPONHBIX Tel. BausHue
TEMIIepaTyphl, CKOPOCTH
nedopmanuy 1 CTPYKTYpHI
Matepuana /Jlex/

2.2 Ornpenenenue 3aBUCUMOCTH T1IK-1-31 IIK-1- JI1.1
CIIBUTOBBIX Ha-TIPSHKCHUHN B V1 IIK-1-Y2 JI1.2J12.1
IIJIOCKOCTU B 3aBUCUMOCTH OT [IK-1-Y3 IIK-1 JI2.2J13.1
€e OpUEHTAlN’ K -V4 IIK-1-B2 21
HaIpaBJICHUIO PaCTSITH- TIK-1-B3
Baromux Hanpspkenudt /TIp/

23 BerinonHenue pacueTHbIX TIK-1-31 IIK-1- J1.1
3aja4. [Togroroska k V1 IIK-1-Y2 JI1.2J12.1
KOHTPOJIbHBIM padotam /Cp/ MK-1-Y3 TIK-1 J12.2J13.1

-Y4 TIK-1-B2 21
IK-1-B3

2.4 [Tnactrueckas nedopmarusi. TIK-1-31 IIK-1- JI1.1
Buae!r mnactuyeckoi V1 IIK-1-Y2 JI1.2J12.1
nedopmarun. [hnactrd- TTIK-1-Y3 TIK-1 JI2.2J13.1
HOCTb MOHOKpHCTAJIOB. -Y4 I1K-1-B2 21
I'eoMeTpust CKOIBKEHHUS. [IK-1-B3
3akoH [lImuna-booca. /Jlex/

2.5 Orpenenenre 3aBUCUMOCTH ITK-1-31 TIK-1- J.1
MHKPOTBEPIOCTH OT pa3Mepa V1IIK-1-Y2 JI1.2J12.1
3epHa JUJIs OJIH - U TIK-1-Y3 IIK-1 JI2.2J13.1
HaHokpucTtasios /T1p/ -Y4 TIK-1-B2 21

IK-1-B3

2.6 BrinonHenme pacueTHbIx ITK-1-31 TIK-1- JI1.1
3anad. [loaroroBka k V1 IK-1-Y2 JI1.2J12.1
KOHTPOJILHBIM pabotam /Cp/ TTIK-1-Y3 TIK-1 JI2.2J13.1

-Y4 TIK-1-B2 21
IK-1-B3

2.7 Jedopmanronnoe TK-1-31 TIK-1- J1.1
YIIPOYHEHHE, €0 TEOPHUH. V1IIK-1-Y2 JI1.2J12.1
MexaHu3MBbl YIPOYHEHUS TIK-1-Y3 TIK-1 JI2.2J13.1
aMOp(HBIX U -Y4 I1IK-1-B2 Ol
HAHOKPUCTALINYECKUX [K-1-B3
cruiaBoB. [lnacTuuHOCTh
MOJINKPU-CTAIIIOB. BrusiHue
TPaHUII 3ePEH U UX pa3Mepa
Ha HalpsHKEHUE TeUEHHS.

CoorHomenue Xoia-
IMerqa. /JIex/

2.8 Orpenienenue 3Hepruu TIK-1-31 TIK-1- JI1.1
aKTHBaIMK 00pa30BaHUA V1 IIK-1-V2 JI1.2J12.1
KPUCTAJUTNIECKHX (a3 mo TTIK-1-Y3 TIK-1 JI2.2J13.1
metony Kuccenmxepa ¢ -Y4 T1IK-1-B2 21
TIOMOIIBIO TIK-1-B3
b hepeHITHATEHOTO
TepMHudecKoro ananmsa. /I1p/

2.9 BrlinonHenmne pacueTHbIx ITK-1-31 TIK-1- JI1.1
3anad. [loaroroBka YV11IK-1-Y2 JI1.2J12.1
KOHTPOJIbHBIM pabotam /Cp/ MK-1-Y3 IIK-1 J12.2J13.1

-Y4 IIK-1-B2 €]

IIK-1-B3




2.10 | MexaHnuueckue cBoiicTBa 2 TK-1-31 IIK-1- J1.1
aMOp(HBIX U V1 IIK-1-Y2 JI1.2J12.1
HaHOKPCHUATIUIMYECKUX [IK-1-Y3 TIK-1 JI2.2713.1
cruiaBoB. 'oMoreHHas u -Y4 I1K-1-B2 21
reTeporeHHas [IK-1-B3
nepopmanuu. /Jlex/

2.11 VYupyrast gedopmarys. 2 IK-1-31 IIK-1- J1.1
ITnactuaeckas nedopmaris V1IIK-1-Y2 JI1.2J12.1
amMop¢HbIX cr1aBoB. [Tomockt [K-1-Y3 TIK-1 JI2.2J13.1
casura. O6pazoBaHue U -V4 TIK-1-B2 21
pacIpoCcTpaHeHnE MOJIOC IIK-1-B3
casura. Mzme-Henue
CTPYKTYpPHI B [IOJIOCAX
caBura. YNpyrossi3kas
nedopmarst amophHBIX
cruiaBoB /JIex/

2.12 | Onpenenenue napameTpoB 2 TIK-1-31 IIK-1- J1.1 KM2
HAHCTPYKTYp, 00pa30BaHHBIX V1 IIK-1-Y2 JI1.2J12.1
IIPH KPUCTAIUIA3ALAH IK-1-Y3 IIK-1 JI2.2713.1
aMOpP(HBIX CIIIABOB MO -Y4 1IK-1-B2 €]
PEHTETHOCTPYKTYP-HBIM TIK-1-B3
naHabM /TIp/

2.13 | BplnogHEHUE pacyeTHBIX 2 IK-1-31 IIK-1- J1.1
3anad. [loaroroBka V1 IK-1-Y2 JI1.2J12.1
KOHTPOJILHBIM pabotam /Cp/ TTIK-1-Y3 TIK-1 JI2.2J13.1

-Y4 TIK-1-B2 €
IK-1-B3

2.14 | CsoiicTBa 2 TK-1-31 TIK-1- J1.1
HAHOKPUCTAIITUYECKUX Y1 IIK-1-Y2 JI1.2J12.1
MaTepuaioB. OOpaTHBIH TIK-1-Y3 TIK-1 JI2.2J13.1
3akoH [lerga-Xomna. CBs3b -Y4 TIK-1-B2 21
CO CTPYKTypOi MaTepuaia. ITK-1-B3
Crenunduka pa3pymeHus
aMOp(HBIX U
HAHOKPUCTAITUIECKAX
cruiaBoB. OO11ee cpaBHEHHE
MEXaHHU-YECKIX CBOICTB
MOHOKPHCTaJUTNIECKHX,

MOJUKPHCTATHYECKUX,
HaHOK-PUCTAIUIMYECKUX U
aMop(hHBIX CI1aBoB. /JIex/
5. POHJ OIEHOYHbBIX MATEPHUAJIOB
5.1. KonTpoabHble MeponpusTus (KOHTPOJIbHAsA padoTa, TeCT, KOJLIOKBUYM, 3K3aMeH M T.I), BONIPOCHI JJ1s
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponsraoe l';};oiefﬁrsze B
KM MeponpusTHE I PbI OIPOCHI AJIS IOATOTOBKU

KOMITETEHIIN I




KM1

KP Maruuthsie
CBOMCTBa

TIK-1-31;1TK-1-
V1;IIK-1-V2;[IK-1-
V3;TTK-1-V4;[IK-1-
BI;[IK-1-B2;[IK-1-
B3

1 ITouyemy mpu BEIYHCIEHUH aTOMHOTO MArHUTHOTO MOMEHTA Yalle
BCEro NMpeHeOperaroT MarHUTHBIMH MOMEHTaMU HEHTPOHOB U
IIPOTOHOB?

2 Ha 0cHOBaHMU Y€TO0 MPH BEIYUCICHUN MATHUTHOTO MOMEHTA aToMa
Juis d-MeTanioB He yYUTHIBAIOT OPOUTAIbHBIA MATHUTHBIA MOMEHT?
3 Yto takoe MaraeToH bopa? UeMy oH paBeH U 4TO XapaKrepusyeT?
4 Kaxk BemyT ce0s mapaMarHETHKH M JHaMarHeTHKH IPH  HaJIOXKEHUN
BHEIIHET0 MarHUTHOTO TOJIS?

5 Uro Takoe MarHUTHasi BOCHIPUUMYUBOCTE? OTiInuaercs nu eé
3aBHCHMOCTb OT HANPsDKCHHOCTH BHEITHETO MAaTHUTHOTO TTOJIS IUIS
c11a00- ¥ CHIIbHOMAaTHUTHBIX BEIIECTB?

6 Kak u3meHsieTCst MarHUTHas CTPYKTypa pa3sHOTO TUIIA MarHETHKOB
IpU HaJIO)KEHHU BHEITHEr0 MArHUTHOTO MOJIs?

7 Uto xapakrepusyet 3akoH Kiopu u 1711 Kakux BEIecTB OH
BBITIOJTHSIETCS?

8 Uro xapakrepusyeT 3akoH Kropu-Beiicca, mouemy BBeZeHBI TONPABKH
B 3aK0H Kiopu 1 ueM oHH 00yCIIOBIIECHBI?

9 Jlns xakux BellecTB BhInonHseTcs 3akoH Kropu-Beticca?

10 Yem ompenensiercst TeMIepaTypHasi 3aBUCUMOCTb TapaMarHuTHOM
BOCHPHUMMYUBOCTHU?

11 Yem oOycioBIIeH AaMarHeTH3M 3J1eKTpoHoB? KakoB BKIaJ 3TOTO
BHUJIa MATHETU3Ma B OOIIYI0 BOCTIPUUMYHBOCTH MATHETHUKOB?

12 Teopust Mmonekyssipaoro nossi Po3unra u Beiicea, e€ npenmnonoxeHus
1 OCHOBHBIC BBIBOJIHI.

13 Kak HaMarHU4eHHOCTh (heppOMAarHEeTHKA 3aBHCHT OT TEMIIEPATYPHI?
14 Chopmynupyiite kputepuu GpeppomMarieTuzma u
aHTH(eppOMarHeTH3Ma.

15 Yro xapakrepusyet kpusas bere-Crneiitepa?

16 V3 KakuX COCTaBISAIONINX CKIaIbIBAETCSI CBOOOIHAS SHEPTHS
(eppomarneruka’?

17 Bimsiaue opmbl oOpasiia Ha H3MepsieMble MarHUTHEBIC CBOMCTBA.
[TonsaTHE 0 pa3MarHUUYMBaIOIIEM (hakTope. DHEPrust
pas3marHuuuBaroero ¢gakropa u e€ npupona?

18 Yto Takoe MarHuTOKpHCTaIInYeckast aHu3orponus? Kakosa eé
npupona?

19 Kak MeHseTCS MarHUTOKPUCTAIINYECKAs! aHU30TPOIHS IIPU
pas3pyIIeHUH JadbHEro NOpsaKa B PACIONOKEH s aTOMOB?

20 Kaxkwue cymecTBYIOT MEXaHH3MbI 00pa30BaHUs HaBEICHHOM
aHU30Tponuu?

21 Kak MarHuToynpyrasi aHu30TPOIHUS 3aBUCUT OT BHYTPEHHUX
MEXAHUYECKUX HaNpsHKEHUN?

22 SIBneHne MarHUTOCTPUKIHH, €€ IPUPOAA.

23 BnusHue MarHUTOCTPUKIUH Ha SHEPTHIO (heppOMarHeTHKa.

24 JlomeHHas CTPYKTypa eppoMarHeTHka U ee XapaKTepUCTUKU. THIIbI
TPaHHII.

25 Yem ompenensercs cTpeMIeHIe (peppOMarHUTHBIX CHCTEM K
MHOT'OJOMEHHOCTH?

26 Yto Takoe KpHUBas HAMarHW4YMBaHUs U neTs rucrepesuca? Kakumu
mapaMeTpaMH OHH XapaKTepH3yIOTCs?

27 B 4eM 3aKI04a0TCs MPOIECCHl HAMATHUYUBAHUS U
pa3MarHu4uBaHus?

28 [ToueMy MarHUTHBIE XapaKTEPUCTHKU U TTapaMeTphl HEOOXO MO
MOApa3IeNATh Ha CTAaTHYECKUE U JUHAMHUYECcKue?

29 OcHOBHBIE IPOLIECCHl HAMATHUYUBAHUSL.

30 OnumuTe OCHOBHBIE IUHAMHUYECKHE MTapaMeTPbl MArHUTHBIX
MaTepHajoB.

31 Yem ompenensroTcs MOTEPH HA TepeMarHUUNBaHIE?

32 C yeMm cBs3aHa BO3MOKHOCTb HAIPABJIEHHOI'O YIIOPSA0YESHUs?

33 Kak onpenensiercss XapakTepyCcTHKa HaBeIEHHONW MarHUTHOU
aHU30Tponuu?

34 Yem o0ycroBieHa CTaOUIM3aLMs TPAHHUI] TOMEHOB U K 4YeMy OHa
MOYKET NPUBOANUTH?

35 Kak n30exarth CTaOMIM3aIiK TOMEHOB B aMOP(HBIX CIUIaBax?

36 Kak oTnu9aroTcsa MarHUTHbIE CBOMCTBA aMOP(HBIX U
HaHOKPHCTAJUINYECKUX (hePPOMATHUTHBIX CIIABOB?

37 Kak Ko3pLUTUBHHAs CUJIa U IPOHULIAEMOCTb 3aBUCST OT pazMepa
HaHOKpPUCATIIOB?

38 Kak cooTHOCSTCS pa3sMepbl HAHOKPUCTAIIIOB U JIOMEHHBIX TPAHUIL B




MAarHuTOMATKAX HAHOKPUCTAIITIMICCKUX ciiaBax?

KM2

KP Mexannueckne
CBOMCTBa

TIK-1-31;1TK-1-
V1:TIK-1-Y2;1IK-1-
V3;TIK-1-V4;[TK-1-
B1;[IK-1-B2;[IK-1-
B3

1. Buzsl nedopmarmii

2. Yto xapakrepusyeT KpuBas AedopmManuu

3. Kakast cBsI3b CyILIECTBYET MEKAY TEH30POM HANPSKEHUI U TEH30pOM
nedopmaruii?

4. Yo Taxoe moxyns FOnra?

5. Kakomy ¢uznyeckoMy nporeccy COOTBETCTBYET Mpeaen TeKydecTH?
6. UeM oTIMUarOTCS KPUBBIE 1e(OpMaiil MOHOKPHUCTAIIIOB OT KPHBBIX
nedopmary TONMNKPHCTaIOB?

7. Kak 3aBUCHUT IIpezie TEKy4eCcTH OT pa3Mepa 3epHa?

8. Kak MeHs110TCsl MEeXaHW4eCKHe CBOMCTBA IPU MOBBIILIEHUH
TeMIeparypol?

9. Kak BBITIAOUT KpuBast AeopMaruu it aMOp(HBIX CIUIaBOB?

10. CpaBHHTE MOIY/H YIIPYTOCTH KPUCTANIMYECKUX U aMOP(HBIX
METaJlIOB.

11. Kak MEHAIOTCS MEXaHUYECKUE CBOWCTBA MOJIMKPUCTAIUIMYECKUX
CIUIaBOB TIPU M3MEHEHUHU pa3MepoB 3epHa oT 1 MkM a0 1 HM?

12. Kakne MexaHU3MBI 1eopManiy CYIECTBYIOT ISl OIIHCAHUS
TUTACTHYECKO JTHE(OpPMAIINU aMOP(QHBIX CILUIABOB?

13. Yro Taxoe moioca casura?

14. MoxerT J11 T0JIOCHI CIBUTa OBITH CBSI3aHbI ¢ (ha30BBIMU
MIPEBPANICHUSAME B aMOP(HBIX CIIIaBax?

15. Kak omnmgarotcs cBoiicTBa aMopHOTO MaTepraa B MOJIOCE CABHUTa
U B OKpyXatouiel amopdHoii matpuie?

16. Kak 00pa3yroTcsi HAaHOKPUCTALTBI TIpH AedopManii aMopHHBIX
CIUIaBOB?

17. Kak nedopMupyIOTCS HAHOKPUCTAIITMYECKUE CTUIABbI?

18. Kak MeHsI0TCSI MeXaHU3MBbI IJIAaCTUYECKOH JleopMaliuy B CIIaBax
MpY YMEHBUICHUH pa3Mmepa 3epHa?

19. Kak nosnoca ciBura MOXeT B3aUMO/IEHCTBOBATh C
HaHOKpUCTaiaMu?

20. Kak BoimosiHsiercst 3akoH [letya-Xosa s HAHOKpUCTAILIOB?

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 TUCHHHILIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon Hazpanue Tposepsiemeie
UH/IUKATOPBI Coneprxanue pabOTsI
paboTsI paboTsI N
KOMIETEeHIHH
P1 MaruutHbIe IMK-1-31;I1K-1-
CBOMCTBA VY1;IIK-1-Y2;I1K-1- | BeimonHeHue pacueTHBIX 3a/1a4 H OTBETHI HA TEOPETUYECKUE BOIIPOCHI
V3;IIK-1-Y4;IIK-1-
BI;IIK-1-B2;T1K-1-
B3
P2 MexaHu4eckue IIK-1-31;I1K-1- Brinonnenue pacueTHsIX 3aaa4
CBOICTBa VI;IIK-1-Y2;I1K-1-
V3;IIK-1-Y4;IIK-1-
BI;IIK-1-B2;T1K-1-
B3
5.3. OuneHo4yHbIe MaTepUAJIbl, HCIOJIb3yeMble /15 IK3aMeHa (onucaHue OUJI1eToB, TECTOB H T.I1.)
1. Kak marHuToynpyras aHM30TpPOIUS 3aBUCUT OT BHYTPEHHUX MEXAaHMUYECKUX HAIPsDKEHUN?
2 SIBneHne MarHUTOCTPUKIMU, €€ TPHPOAa.
3 BrinsiHIE MarHUTOCTPUKINK Ha SHEPTHIO (heppOMarHeTHKA.
4 JlomeHHas CTpykTypa (peppoMarHeTuka M ee XapaKTepHCTHKU. THIIBI TPAHULL.
5 UYem ompenensercss cTpemiieHne (peppoMarHUTHBIX CUCTEM K MHOTOJOMEHHOCTH?
6 UYro Takoe KpHBas HaMarHMYMBaHHA M MeTis Tucrepesunca? KakuMmu mapaMerpaMy OHH XapaKTepH3yITCs?
7 B dem 3awmouaroTcsl mporeccsl HAMarHWYWBaHMSA W pa3MarHUIUBaHUSA?
8 IToyeMy MarHUTHBIE XapaKTEPUCTUKH U MapaMeTpsl HEOOXOAUMO MOApa3ieNsTh Ha CTaTUYECKUEe U JUHAMUYecKue?




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

O1eHKa «OTIIMYHOY - 00YUAIONIHICS [TOKa3bIBAET ITyOOKHUEe, HCUEPIIBIBAIOIINE 3HAaHNUSA B 00BbeMe IPOHAEHHON IIPOrpaMMBHL,
YBEPEHHO IIPUMEHSET MOJIyYeHHbIE 3HAHUS Ha IIPAKTHKE, TPAMOTHO U JIOTUYECKH CTPOHHO U3JIaraeT MaTepua IIpH OTBETE, yMEET
(hopMyIHPOBATH BEIBOIBI H3 U3II0KEHHOTO TEOPETHUECKOTO MaTepralla, 3HaeT JOIOIHUTEIFHO PEKOMEHIOBAHHYIO JINTEPATYPY.
O1eHKa «XOPOIIO» - 00YIAIOMINICS TOKA3hIBACT TBEPABIC M JOCTATOYHO MTOJIHBIEC 3HAHUS B 00BEMe ITPOHACHHOI TPOTrpaMMEL,

JOITYCKAacT HE3HAYUTEIIbHLIC OIIHOKH IpHU OCBCUICHUH 3aJaHHBIX BOIIPOCOB, YE€TKO U3JIara€T MaTepuall.

OL[GHKa «YAOBJICTBOPHUTCIIBHOY - 06yqa}01um“40;1 ITOKa3bIBaeT 3HaHMS B 00BbeME HpOﬁHCHHOﬁ IporpaMmbl, OTBETHI U3J1aracT XOTA U C

OHII/I6K8.MI/I, HO YBEPECHHO MCIIPABIIACT UX IMOCJIC JOTTOJTHUTCIBHBIX U HABOAAIINX BOIIPOCOB.

O1eHKa «HEYTOBICTBOPUTEIBHOY - 00YJaIOIIUICS TOMYCKAeT rpyOble OIHOKH B OTBETE, HE HOHMMAET CYITHOCTH M3JIaraeéMoro

BOIIPOCA,
BOITPOCEHL.

HE YMECT MPUMCHATDH 3HAHUA JUIS PCUICHUS NPOCTHIX 3a4a4, Aa€T HCTIOJIHBIC OTBCThI HA JONOJIHUTEIbHBIC U HABOAAIINEC

OreHKa «HEsBKa» — 00yJatONIHIACs Ha DK3aMEH HE SIBHJICSL.

6. YHEBHO-METOANWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepatrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENU 3arinaBue Bubnuorexa W3narenbcTBO, O
J1.1 |KpunuukI'. C. Du31Ka MATHUTHBIX ABICHUI OnekrpoHHast 6uOIHOTEKA Mocksa: MOCKOBCKHi
YHHUBEpCHUTET, 1976
JI1.2 | IIpokomun A. @., AMop(hHBIE METAIUTNIESCKIEC bubimorexka MUCuC M.: Meramnyprus, 1987
JIro6opckuii @. E. CIUIaBBI: TIEP. C QHTIL. :
MoHorpadus
6.1.2. lonoTHUTeILHAS JINTepaTypa
ABTOpBI, COCTaBUTENN 3arnaBue bubnuoteka WznarenscTBO, rof
JI2.1 |Kwutrens Y., 'yceB A. | BBezeHue B GU3MKy TBEpAOTO bubimorexka MUCuC M.: MenuaCrap, 2006
A Tena: yued. pyKoBOJICTBO
JI2.2 | Kekamo U. b., dusnyeckoe METAIIIIOBEICHUE bubmunorexka MUCuC M.: Metamnyprus, 1989
Camapun b. A. MPENU3UOHHBIX CIUIABOB.
CriaBbl ¢ 0cOOBIMU
MarHUTHBIMH CBOHCTBaMHU:
Y4eOHHUK JJIs1 By30B O
crien.'du3nka meTamios'
6.1.3. Meroauyeckue pa3padoTku
ABTODBI, COCTABUTENN 3armaBue Bubnunoreka W3znmarenbcTBO, TOL
JI3.1 | Aponun A. C., DHU3UKO-XUMHS U TEXHOJIOTHUS Bubmmorexka MUCuC M.: Yueba, 1988
T'onuapor B. A., aMOp(HBIX U
Cysopos 3. B, np., MHUKPOKPHUCTAIITUIECKUX
Cysopos D. B. crtaBoB: JIab. mpakTHKyM Ayt
ctyn. crmem. 11.05
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANHOHHOW ceTH « AHTEpHET»
D1 | Pusnyeckue cBOWCTBA HAHOMATEPHAIIOB : Www.nano-obr.ru
6.3 Ilepeuenb MpPOrpaMMHOro odecnedeHust
1 JInuenzuu [1O 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
6.4. Ilepeuenb HHGOPMATMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 | Deaepanbhbrii mopran «Poccuiickoe obpazoBanue»  http://edu.ru;
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue | OcHarenne
A-323a Aynuropust IS CaMOCTOSITETILHOM | KOMIUIEKT y4yeOHOW MeOenumaker Ha 6 pabodyMx MecT C
paboTsI KOMIIBIOTEpaMH, TIPHHTEP, JHICH3NOHHBIX IporpamMMm MS
Office




JIro6oit KopITyc | YueOHas

ayauTopus i1 IIPOBCACHUS

MynpTMenuitHas 3aHATHI JIEKIIMOHHOTO THIA W/WIW IS

IIPOBENEHMS IPAKTUYECKUX 3aHATUM:

KOMIUTEKT ydeOHOI mebenu 1o 36 MecT Ui o0ydarommxcs,
MyIbTHMEIUHHOE  00OpyIOBaHME, MAarHUTHO-MapKepHas
nocka, pabouee mecto mpenonasarens, IIKc moctymom k
UTC «Hnteprer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha miargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

UYnraneHsrii 3a1 Ne3 (B)

KOMIUISKT ~ ydeOHOM  mebenmm Ha 44  Mecta UId
obyuaronuxca, MOV Xerox VersaLink B7025 ¢ dynxiueit
MacIITabupoOBaHUsl TEKCTOB W u3o0paxkeHuid, 8 IIK ¢
poctynom k UTC «Mureprer», OUOC yHuBepcutera
yepe3 IWYHBIA KabmHer Ha mmIatdpopme LMS Canvas,
muueH3uonHsle nporpamMmel MS Office, MS Teams, ESET
Antivirus.

Jlro6oit Kopryc | YuebHas

ayqUTOpUsl s NPOBEACHMS

MyJ'ILTPIMeZ[HﬁHa?I 3aHATUH JICKIIMOHHOTO THIIa W/AIH JUIA

IIPOBEIEHHS IPAKTUYECKUX 3aHATUM:

KOMIUIEKT y4eOHo# Mebenu 10 36 MecT s oOydaromuxcs,
MYIBTHMEIUHHOE  00OpyIOBaHWE, MAarHUTHO-MapKepHas
Jocka, pabodee mecto mpemonaBarens, I[IKc moctymom k
UTC «Mureprer», DUOC yHHBepcuTeTa depe3 IHYHBIA
kabuner Ha miargopme LMS Canvas, JIHIIEH3HOHHbBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

JlucrimHa OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HaYMTeIbHOTO 00beMa CaMOCTOSTeNIbHOW paboThl. OTIenbHEIC YUeOHbIe
BOIIPOCHI BBIHOCSITCSI HA CAMOCTOSATEIBbHYIO TPOPabOTKy M KOHTPOIUPYIOTCS IIOCPEICTBOM TEeKyIeH arrecTaru. [Ipu 3Tom
OpraHM3yIOTCS TPYIIOBBIE U HHAUBHIYyadbHbIE KOHCYIbTAlMU. KauecTBEHHOE OCBOEHHE TUCHUIIMHBI BO3MOXKHO TOJIBKO MPU
CHCTEeMaTHIECKOH CaMOCTOSITENTFHON paboTe, YTO MOAICPIKIBACTCS CHCTEMOH TEKyIIei 1 pyOeKHOH aTTecTaln.




