





1. OBJACTDL HPUMEHEHHWS U MECTO JUCHOUILUINHEI B YYEBHOM
MPOLIECCE

VYuebnas nucuurmHa «W30paHHble rnaBbl (U3UKH KOHIEHCHPOBAHHOTO COCTOSIHHS»
SIBJISIETCST  BapUaTHUBHOW dYacThlo nuciuiuinH  «OOsi3aTenbHble  qucHuIuiuHbDy  bioka bl
«lncumrmarasbl (MOTYJIH)» 1O HarpasyeHUIo moarotoBkH 44.04.01 Ilenaroruueckoe obpaszoBanue.

HucturuinHa peanusyercss Ha (usuko-texuudeckoMm (dakyisrere ['OY BIIO [JJonHY
kadenpoii odiei GU3NKKU U TUNAKTUKA (PUIUKH.

OTOT KypC ONUpaeTcsi Ha TEOPETHUUECKYI0 M TMPAKTUYECKYI0 IOJATOTOBKY CTYJIEHTOB,
MOJIYYE€HHYIO MPH M3YYE€HUH TUCHHIUIMH OakanaBpuara.

OTa IUCHMIUIMHA 3aKjiaabiBaeT (PyHAAMEHT HAyYHO-METOJMYECKOW MOATOTOBKU
Oymymux uccienoBareieil B 00NacTH KOMIBIOTEpHOW (u3uku. IlogyueHHbIe 3HAHUS U YMEHHS
UCHOJIb3YIOTCSl CTYAEHTAMHU NPYU U3YYEHUU CIEAYIOLUX TUCHUIUINH. « DU3UKa BBICOKUX SHEPTUI»,
«Hayunplii cemMuHapy, a Takke BO Bpems BbINoJHeHUs «HayuHo-mccnenoBaTenbckoil paboThI
(paccpemoTOUeHHOMN ), MPOXOXKACHHUSI «ITpousBoACTBEHHO MPaKTUKH (Hay4HO-
UCCIIEIOBATENbCKON padoThl)», «IIpOM3BOACTBEHHOW MNPAKTHKH (MPEIIUIUIOMHOH, IOATOTOBKH
BKP: marucrepckoii AuccepTarm)y.

2. CTPYKTYPA JMCHUILINHBI

Xapakmepucmura yuednoi Oucyuniunsl

Hanpasnenue noaroToBku 44.04.01 Ileparorudeckoe oOpa3oBaHue

Marucrepckas mporpaMma Hndopmatrka B pusnueckom oOpa3zoBaHUN

Ob6pasoBarenpHast MporpamMma MarucTparypa
Kpanudukarms MarucTp
KonauyecTBo conepkaTeabHbIX MOAYJIEH 3

JucuunrmnHa 6a30Boi / BApUATUBHOMN YacTH

o AUCHUITIIMHA BapI/IaTPIBHOfI qyacTu
00pa3oBaTeNbHOM MPOrPaMMBbl

middeperunpoBanHbIii 3aueT — 1 cemecTp

®opwmsl kouTposst (MK, 3x3ameH, 3a4er)
5K3aMeH — 2,3 CEeMECTp

okasarenm ouHast popma 3a04Has opma
oOyuenus oOyueHwus
KonnuecTBo 3a4e€THBIX eAMHNL (KPEOUTOB) 9
I'on moaroroBku 1,2
CemecTp 1,2, 3
Konnuectso yacos 324
- JJEKIIMOHHBIX 46
- IPAKTUYECKUX, CEMUHAPCKUX 46
- 1ab0oPaTOPHBIX
- CAMOCTOSITeIIbHOU padoThI 232
B T.4. UHAUBHUIyaJbHOE 3a/laHUe

HenenbHOE KOTMYECTBO YacOB, 6,7, 5

B T.4. 8y JUTOPHBIX 2,22




3. OIIMCAHUE JUCIUITJINHBI

Ilean u 3aga4mn.

Ilear mucummnmmasl «M30panHble rnaBbl GU3NKU KOHASCHCUPOBAHHOTO COCTOSTHHS) COCTOMT
B yruyOneHnn y Oyaymux MarucTpoB IO HampaBjieHHIO moarotoBku «llemarorumueckoe
obOpa3oBaHue» 3HAHUU MO PSIy TEOPETUYECKUX mpodiieM B 00macT (U3NKH KOHACHCUPOBAHHOTO
COCTOSIHMSI U 3HAKOMCTBO C MpoOiieMaMHu COBPEMEHHOH (PH3UKH MOJYIPOBOAHHUKOB, (PU3NIECKOTO
MaTepUAJIOBEICHNS, H3y4eHHEe COBPEMEHHOH (U3MKM  TOJYNPOBOAHUKOB, (U3MUECKOTO
MaTepPUAJIOBEICHHST, MNPHUOOPETEHNE OIbITa HCIOJB30BAHUS METOJIOB M3YUEHHUs] CBOWCTB
MaTepHasioB; U3y4eHHe (PYHIAMEHTAIbHBIX MOHATHUH, 3aKOHOB M TEOPUH, OTHOCAIINXCS K (PU3HKe
KOH/IEHCHPOBAHHOTO COCTOSIHHS BEIIECTBA, H3YYCHUE METOIOB (PU3NUECKUX HCCIeNOBAaHUN (PU3NKU
KOHZIEHCHUpPOBaHHOTO  coctosiHus.  CdopmupoBare y  Oyaymux  MarucTpoB  OCHOBHBIX
NPECTaBJICHUH B 0OMAacTH HanboJiee MepeoBbIX TEOPETUUECKUX MPEANOIOKEHUNH U pa3paboToK
no (U3MKe MArHUTHBIX SIBJICHUH M (PU3MKE HU3KHX TEMIIepaTyp, a Takke crocodax MOJydeHHs
BBICOKOTEMITEPATYPHBIX CBEPXIPOBOIHUKOB U MEPCIEKTUBAX UX MPAKTUIECKOTO IPUMEHEHHSI.

3aoauu

JlaTb mpeacTaBlieHHE O COBPEMEHHBIX TEOPETUYECKUX NPEACTABJICHUSAX O Mapa-, Aua- |
deppomMarseTnsMe MeETaUIOB M AMSJIEKTPUKOB. lIpoaHanu3mpoBaTh pa3iM4yHBIC 3JEMEHTHI
MarHUTHOH CTPYKTYPBI U MPOLIECCOB HAMArHMYMBAHUS (EPPOMArHETUKOB, NaTh MPEACTABIECHHIE O
MHOTOIIO/IPELIIETOYHBIX MAarHETHKAX: (peppHuTax-INHuHeNsX, GpeppuTax rpaHarax, rekcageppurax u
zp.

PaccmoTperb moBeneHHe MarHUTOYIOPSJOYEHHBIX KPHCTAIIOB B NMEPEMEHHOM MAarHUTHOM
none. Jlatb  (eHOMEHOJOrHUecKoe ONMHMCaHWE TEPMOAMHAMHUKM U BJEKTPOAMHAMHUKH
CBEPXIIPOBOAHHUKOB, OCHOB MHKPOCKOIUYECKOH TEOPHH CBEPXIPOBOIUMOCTH,  BKJIIOYAS
TYHHEIBHBIH 3PPeKT B cBepxmpoBoaHukax u s¢dexr xo3edcoHa, 0COOEHHOCTH MPUMEHEHHS
CBEPXIIPOBOAHHUKOB B 3JIEKTPOHUKE U 3JIEKTPOTEXHHKE.

Jate TmOHATHUS OO0 OCHOBHBIC THMAX M (DU3UYECKHX CBOMCTBAX BBICOKOTCMIICPATYPHBIX
CBEPXIIPOBOJHMKOB, O3HAKOMHUTH C OKCHIHBIMH BBICOKOTEMIIEPATYPHBIMH CBEPXIPOBOAHHKAMH,
IaTh TEOPETUIECKHE OCHOBBI B TexHOJ0TUU nostydeHust BTCII pa3nuyuHbIX cOCTaBOB.

CriocobcTBOBaTh OCBOCHHIO CTYIEHTAMH OCHOBHBIX pa3zesioB Kypca «M30paHHBIE TTaBbI
($U3NKN KOHACHCUPOBAHHOTO COCTOSIHHUS», HEOOXOIUMBIX Ul NaJbHEHIIEH YCIEIIHOH Hay4HOMU
TESATETbHOCTH.

TpeGoBanus K pe3yJibTATAM OCBOEHHSI AMCHUIUIMHBL: IIporecc m3ydeHHs AMCLUTUIMHBI
«U30paHHble T1aBbl (U3UKH KOHASHCUPOBAHHOI'O COCTOSIHUS» HampaBjieH Ha (opMupoBaHHE
3JIEMEHTOB CIIEAYIOIMUX KOMIIETCHUHI B COOTBeTcTBUM B cooreBerctBuu ¢ PI'OC BO PO
HANpaBJICHUs] TOATOTOBKU HampasyieHus: nmoarotoBku 44.04.01 Ilemarormueckoe oOpasoBaHHE U
OCHOBHOH  00pa3oBaTeNpHOH  MpOrpaMMbl  BBICHIETO  NPOQECCHOHATBHOTO  00pa3oBaHUs
HanpaByieHus: moArotoBku 44.04.01 Ilemarormyeckoe oOpa3oBaHue (MarucTepckas Mmporpamma;
uHpopMaTHKa B PU3NIECKOM 00pPa30BaAHUN):
yHugepcaivtoix (YK):

e CrocoOeH OCYIIECTBIATh KPUTHUECKUH aHamm3 MpoOJeMHBIX CUTyallMii Ha OCHOBE

CHCTEMHOTO MoaX0/1a, BeIpadaTeiBaTh cTpateruto neicreuii (YK-1);

0) obwenpogpeccuonanvnvix (OIIK):
e CcrocoOeH MPOEKTHPOBATh MEAATOTHUECKYIO AEATEIbHOCTh HA OCHOBE CIELUATBHBIX HAyYHBIX
3HaHUH U pe3yabTaToB uccienosanuit (OITK-8);
8) npocheccuonanvuvix (IIK):
MeIArOru4ecKasi 1esiTeJIbHOCTh:
¢  CcnocoOHOCTh PYKOBOIHUTD UCCIIEIOBATENbCKON paboToii oOydaromuxcs (ITK-3);
e CnocoOHOCTb AHAJM3UPOBATH PE3YJIBTAThl HAYYHBIX HCCIENOBAHWM, MPUMEHSITh HX IIPU
peLIeHNH KOHKPETHBIX HAay4HO-HMCCIIENOBATENbCKUX 3a1ad B chepe HayKu U oOpa3oBaHM,
CaMOCTOSITENILHO OCYIIECTBIIATh HaydHoe uccienosanue (I11K-5);




L4 I'OTOBHOCTDb HUCIIOJIB30BATDH HHAWBUAYAJIbHbIC KPE€aTHUBHbBIC CIIOCOOHOCTH JJIA
CaMOCTOATENBHOTO PeLeH s nccenoBatenbekux 3anad (ITK-6).

B pe3yabTaTe NpoXoKIAeHUSI NPAKTHKH CTYACHT A0JIKEH

3namp:

® OCHOBHBIEC SIBJICHUS U 3KCIIEPUMEHTBI 10 MarHETU3MY,

¢ (usHUECKHE MMOHATHS U BEITMUHNHBI, HEOOXOAUMBIE JJISl OTIMCAHHUS MAarHUTHBIX SIBJICHH

e MeTOnbl (PU3NIECKUX MCCIICIOBAHUN 1 U3MEPEHUIL,

e (a30BbIE MOJENM TEOPUHM MArHeTH3Ma U CHJIbHO-KOPPEIMPOBAHHBIX 3JEKTPOHHBIX

CUCTEM;
¢bu3nvecKre NPUHIUIIBI, 3aKOHBI U TEOPHH,

MIPUMEHEHHE MarHUTOIMHAMUKHU B TEXHUKE,

OCHOBHBIE TEOPHUH SIBJICHUSI CBEPXIPOBOAUMOCTH,
KPHUCTAJNIOXUMHYECKHE 0COOEHHOCTH U KpuTHieckue napamerpol BTCIT;
¢du3nIecKkne OCHOBBI CBEPXIIPOBOAMMOCTH M CBEPXTEKYUECTH,
¢usnueckre OCHOBBI TEOPUH 3JIEKTPOHHOTO TPAHCIIOPTA B METAILTIE,
0COOEHHOCTH MPUMEHEHUS CBEPXITPOBOIHUKOB B SJIEKTPOHUKE.

KJIacCU(UKALINH KPUCTAUTUIECKUX CTPYKTYP TBEPABIX TET,
METObl NCCIEOBAHUS UX CTPYKTYPhI U OCHOBHBIX (PU3NYECKUX CBOKCTB;

TUITBI XUMUYECKOU CBS3U B KPUCTAJUIAX;

OCHOBHBIE MPUOJINKEHHUSI, UCTIOJIb3YEMbIE TTPH OMUCAHUH CBOWCTB TBEPIBIX TEIT,
COBPEMEHHOE COCTOSIHHE HAyKH B 00JIACTH (PU3UKU KOHACHCHPOBAHHBIX CPEII;

OCHOBHBIE TIOHSITHUS, SIBJICHHS, TPUHLUIBI U 3aKOHBI, OTHOCSAIIUECS K JaHHOW 00JNacTu
HaYKH,

METOJIbI TIOJYYeHUST W SKCIEPUMEHTAIBHOTO HCCIEIOBAHUS CTPYKTYPhl U (HU3HMUECKUX
CBOUCTB KOH/IEHCHPOBAHHBIX CPETI,

OCHOBHBIE METOJIbI MATEMATHYECKOTO OMUCAHUS (PU3UUECKUX MPOIECCOB, MPOTEKAIOIIUX
B KOHACHCHPOBAHHBIX Cpelax;

METOJIbI HCCIIENOBAHUS (DYHKIIMOHAIBHBIX XapaKTePUCTHK KOHACHCUPOBAHHBIX CPETT;
COBPEMEHHbIE  CHOCOOBI  HWCIOJIb30BaHUS  WH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B chepe PU3NKN KOHIEHCUPOBAHHOTO COCTOSHUSI.

Yuems:

CHCTEMAaTH3UPOBATh PE3YJIbTAThl HAOIFOIEHUIA;

BBISIBJIATH CYLIIECTBEHHBIE IPU3HAKY MATHUTHBIX SIBJICHUI,

yCTAHABJIMBATh XapPaKTEPHbIE 3aKOHOMEPHOCTH MPU HAOIMIOAEHUH U SKCIIEPUMEHTATBHBIX
HCCJIEOBAHUSX MATHUTHBIX SIBJICHUI U IIPOLECCOB;

NPUMEHSTD JUIsl OTIUCAHNS (PU3MUECKHUX SIBJICHUI U3BECTHBIC TEOPETUUECKHE MOIECIIH;
JaBaTh ONPEAENICHUs] OCHOBHBIX MOHATUN U BEJINYMH MAarHUTOAUHAMHUKH,
(bopMyIHpPOBATH OCHOBHBIE 3aKOHBI U TPAHULIBI UX TPUMEHUMOCTH;

pewmarb pU3MUECKUe 3a1a41 110 MarHeTH3MY;,

NPUMEHSTh 3HAHWE TEOPHUM MAarHeTu3Ma [UIsl aHajin3a HE3HAKOMBIX (PHU3UYECKUX
CUTYaLNii,

NPaBUIBHO BBHIOUPATh M NMPUMEHATH aeKBaTHBIE 0A30BbIE MOJENH U MOAXOABI (PU3HKH
CBEPXMPOBOAUMOCTH U CHUJIBHO-KOPPEJIUPOBAHHBIX 3JIEKTPOHHBIX CUCTEM IPHU PELIeHUN
KOHKPETHBIX TEOPETUYECKUX U MPUKJIANHBIX 3a0a4,

rpaMOTHO TOAOUPATh YCJIOBUS TIOJYyYEHHsS] BBICOKOTEMIIEPATYPHBIX MAaTEpPHAJIOB,
UCCJIENOBATh HX OCHOBHBIE CBOWCTBA M MPAKTUYECKH TOBBIIIATH KPUTUYECKUE
napameTpel,



BECTH HMH(MOPMALIMOHHBIH TOUCK HEOOXOAWMBIX [UII HAyYHBIX HCCIEIOBAHHIMA
HUCTOYHUKOB,;

OpHUEHTHUPOBATbCSI B 0a30BBIX METOJAX M MOJAEISX, KOTOpPbIe HCIOJNB3YIOTCA B
COBpPEMEHHOH (pH3HKe;

BbIOMPATh MAaTEMaTHYECKHE METOIbl W KPUTHUECKH OLCHHBATh OONACTh NMPUMEHEHUS
BbIOPAHHBIX MAaTEMAaTHUYECKHX METOJOB, HEOOXOOUMBIX MJIsl OMUCAHUS (PU3UUECKUX
MPOLIECCOB, MPOTEKAOIINUX B KOHACHCUPOBAHHBIX CPEMIax;

pPaLMOHAIBHO OpPraHW30BbIBATh HAy4YHYK paboTy B BBIOpaHHOW obOmactu (U3UKU
KOH/ICHCHPOBAHHBIX CPEN;

pacKpeIBaTh MEXaHHU3Mbl HAYYHOTO TIIOMCKA, BBIOMPATb U TPUMEHATb METOABI
UCCIIEOBAHUS busngecknx CBOWCTB, (YHKINOHATBHBIX XapaKTEPUCTHK
KOH/ICHCHPOBAHHBIX CPENI.

MPOBOIUTH aHAIN3 MTOCTABJICHHON (PU3NUECKON 3a1auu.

Braaoemo nasvixamu:

U3MEPEHHUST OCHOBHBIX MArHUTHBIX BEJINYHH,;
NPOBECHUS] HUCCIENOBAHUI C HCIOJb30BAHUEM OCHOBHBIX JKCIEPUMEHTAIbHBIX
METOJIOB;

YHCIEHHbIX PAacYeTOB (U3NYECKUX BEJIMYMH MPU peleHHH (PU3MYECKHX 3amad U
00paboTKe HKCIIEPUMEHTAJIBHBIX PE3YJIbTATOB;

MOBBIIIEHUS] KPUTHUECKUX XapaKTepUCTUK U obnactsax npumenenus: BTCII-marepuanos.
HaBBIKAMU NPOBEIEHUS aHAJIN3a NIOCTaBJIEHHON (PU3NUeCKO 3amauy;

HABBIKAMU BBIYUCIIEHHS TEPMONHAMHYECKHX U KUHETHUECKUX XaPAKTEPUCTHUK TBEPAbIX
TelL.

HAYYHO-TEXHUYECKOH TEPMHUHOJIOTHEN (PH3UKH KOHIEHCHPOBAHHBIX CPEN;

OCHOBaMH MAaTE€MAaTHYECKHX METOJOB OITMCAHUS CTPYKTYPBI, COCTOSIHHS M CBOWCTB
KOH/ICHCHPOBAHHBIX CPE;

COBPEMEHHBIMH TEXHOJIOTHsIMU cOopa, 0OpalOTKM U CTPYKTYPHPOBAHHS HAyYHOMU
uHpopManuy,;

crioco0amMi OCMBICJIEHUS] M KPUTUYECKOTO aHAJIM3a HayYHOH HH(popMaruy.

4. COIAEPXKAHME JNCHUIVIMHBI 1 ®OPMbI OPTAHU3AIIUN YYEBHOI'O
MMPOLOECCA
HopsiaxkoBeii KpaTkoe cogep;xaHue TeMbl

HOMep, TeMa

ConepxarenbHbiid Moayab 1

Tema 1.

Kpucramnmmyeckue u  amopgueie Tema.  CTpoeHHE  KPUCTAJUIOB.
TpaHncnsuuoHHass cuMMeTpus. JDJeMeHTapHas siuelika. Pemerku bpase.
Hupexcer Munnepa. Todeunble ©W  OPOCTPAHCTBEHHBIE  [PYIIIBL
Oco0GeHHOCTH pPacHpOCTPAaHEHUS BOJH B MEPUOJUYECKHUX CTPYKTYpax.
3akoH Bynbda - bparra. O6parnas pemerka. 3oHp1 bprmosHa.

Tema 2

Hedextor B kpuctamnax. Todeunele nedexts,, ux oOpa3oBaHuE U
middysusa. Bakancun. KomOunammm atomueix nedpexroB. Kpaesble u
BUHTOBbIC AuCIOKaluu. Bekrop brooprepca. DHeprus IUCIOKALIUMN.
JBwxenue nucnokauui. Ilepenos3aHue U CKOJIbKeHUE. MeXaHU3MBbI
00pa3oBaHus TUCIOKAIMHA B KPUCTAJLIAX.

Tema 3

Tunbl XUMHYECKON CBA3U B KpUCTaJIax. MekaTOMHOE B3aUMOJEHCTBUE U
CHJIBI CBsI3U B TBepAOM Tesie. CTPpyKTypHbIE U (pusmueckre 0COOEHHOCTH




HOHHBIX, KOBAJICHTHBIX, MCTAJUIMYCCKUX H MOJICKYJIAPHBIX KPUCTAJLIOB.
IInoTHOYNaKOBaHHBIE CTPYKTYPBIL.

AmopdHbIe Tena - MeTOIbI IONYyYeHUsT U AN(PPAKIIUOHHOTO UCCIIEAOBAHUS
CTPYKTYPBI. Kunkue  kpucTamibl dusznka  TOHKHX  IUJICHOK.
Hanomarepuansl.

Tema 4..

Ornucanne 3HEPreTHYECKOTO COCTOSIHHUSI KPUCTAJUIOB C TOMOIIBIO Tras3a
kBazuyactul. Ilpumepsl kBazuyacTul. POHOHBL, MAarHOHBI, 3KCUTOHBI,
MJa3MOHBI W Jp. OJEKTPOHBI B METAUI€ KaK KBAa3HYACTHIIBL
Ksazuumnynbc. 3akoH aucnepcuu. Teopema bioxa. I'paHnunble ycioBusl.
IInotHocTe coctostHuit. CratucThka ra3a kBasuuyacTul. bBo30oHBI U
(dbepmuonbl. BzaumonelicTBre KBa3UYaCTHIL,

Tema 5.

Konebanne kpucrayummdeckol pemerkd - (OHOHBI. AKyCTHYECKas U
onTHueckass BeTBU kojiebaHui. TermoemMkocTh pemetku, JlebaeBckas
yacrota. @akrop [ebas - Yosnepa B pacceMBaHUM PEHTTEHOBCKUX JTYUEH.
AHrapMoHu3M M TEIUIOBOE pacluupeHue. TemnjgoeMkocTsb. TemmnepaTypHas
3aBHCHMOCTh TeryioeMKkocTd. Mogenn OiiHiureitna u Jlebas. ['panuis!
CIPaBeJIMBOCTU KJIACCUYECKON TEOPUH.

Tema 6.

DNeKTpOHHbIE COCTOSIHMSI B Kpuctajiax. OOHOZJIEKTpPOHHAs MOJENb.
[Tpubmmwkenne cnado- M CHIBHOCBSA3aHHBIX 3JIEKTPOHOB. 30HHAsI CXeMa |
TUINBI TBEPAbIX TeJ. BBIPOXKIAEHHBIH OSJIEKTPOHHBIM Tra3. DJIEKTPOHHAs
TeIJIOEMKOCTh, TOBepxXHOCTh Depmu. Tensop sddexTuBHBIX Macc.
DnexTponsl u Ablpku. Llukaorpornas macca. [lonoxenue yposus ®@epmu B
HEBBIPOXKIEHHBIX MOJYIIPOBOIHUKAX.

Tema 7.

Kunernueckue ypaBHEHHs. ODJEKTPO- M TEIUIONPOBOAHOCTb. Bpems
penakcalu. MexaHU3Mbl pacCesiHUs 3JIEKTPOHOB. PaccesiHue Ha mprMecsix
u nedekrax. ONekTpoH-POHOHHOE B3awMozeicTBre. HopMmasbHbIE
MPOLIECCHI, TpoLecchl mepedpoca. MarnuroconpotusiieHue u 3hdext
Xomnna. KanTtossiii 3¢ dext Xona.

ConepxareJbHbIH MOAYJIb 2

Tema 1.
ITapa- 51
JUaMAarHETHU3M.

MarHutHble  XapakTEPUCTUKH. TepMONMHAMHYECKHE  COOTHOLIEHUS.
CTtpoeHne »3IEKTPOHHBIX OO0OJOYEK MEPEXOOHBIX U PEOKO3EMENbHBIX
noHoB. [lapa- u muamarsernsm cBoOOAHBIX HOHOB. [lapa- u muamarseTnsm
MeTaJuloB.  TeopeTuko-rpynmnoBast — KjiacCH(pHUKamusg  SHEPreTHYECKHX
YPOBHEH HOHOB B KpUCTAIaX. Teopus KPUCTAJUNIMYECKOTO  IIOJIS.
MounexysipHble opOuTanin. MarHUTHbIE CBOMCTBA MOHOB B KPHCTAJLIAX.

Temna 2.
DeppoMarHeTusm.

Teopus monexymnsapHoro noss Beiicca. Monekyna Bogopona u obo0meHune
teopun Ha N atomoB. Monens @penkesi-1 eiizendepra. CTUHOBBIC BOJHBI.
30HHas Teopus MeTaWIoB. TeopeTHKO-IpyImoBas  KiacCU(pUKaIus
3JNIEKTPOHHBIX COCTOSIHUN B Metayiax. Kpurepuit gpeppomarnerusma 3d-
metamyioB. KocBeHHblli oOMeH B (depponmdnexktpukax. OOMeH uepes
3JIEKTPOHBI MPOBOIUMOCTH. (s-d) oOMeHHast Moesb BOHCOBCKOTO.

Tema 3.

Jomennas
CTPYKTypa U
MPOLIECCHI
HAaMarHUYUBaHHUSL.

DHeprus 0OMEHHOTO B3aUMOJACHCTBUSI. MarnutHas
KpucTaorpadguyeckas AHU30TPOMHUSL. Maruuroynpyras "
MarHuToCTaTu4eckass »dHeprusi. JIOMEHHble TpaHUIBI W  JIOMEHHas
cTpykrypa. YpasHenue Jlannmay-Jlupmmma. Tlpoueccer  cMmermeHus
JOMEHHBIX TPaHUL] U MPOLECChl BPAICHHS BEKTOPAa HAMAarHUYE€HHOCTH.
Tonkune GeppoMarHiUTHbBIE TICHKH.

Tema 4.
MHoronoapeuiero
YHBIC MATHETUKH.

Antudeppomarnernkn. Cnabble depppoMareTiku. DPeppUTHI-IINHHENH.
Teopuss  ¢eppomarnernusma Heensi.  @eppurbl-rpanatel.  CHOXHBIS
MarHUTHBIE CTPYKTYPBI.




Tema s. ®DeppoMarHuTHBIN U peppUMarHUTHBIN pe30HAHC. MAarHUTHBIN PE30HAHC B
IToBenenue anTudeppoMarHeTukax M cnabbIx (eppoMarHeHTHKax. PesoHaHc u
MAarHUTHBIX penakcanus ~ JAOMEHHBIX TpaHUL.  MarHuToOnTHYeCKHe  3(PPEKTHL
KPUCTAJUIOB B | MccnenoBanne MarHUTHBIX KPUCTAJIJIOB MArHUTOONTUYECKUMU METOAAMMU.
MIEPEMEHEHBIX

MArHUTHBIX MOJISIX.

Tema 6. Hctopuss  OTKpBITHUS ~ CBEPXIPOBOAUMOCTH. MarHuTHele  CBOICTBa
OcHoBHbIE CBEPXMPOBOJHUKOB. Tepmonunamuka CBEPXIPOBOJHUKOB.
CBOMNCTBA BricokoTemneparypHasi CBEpXIPOBOAUMOCTD.

CBEPXIPOBOJHUKO

B.

Tema 7. Paseutne Teopum = CBEPXNPOBOAUMOCTH.  YpaBHeHHe  JIOHAOHOB.
JIunelinas HenokanbHast ~ 5JI€KTPOAMHAMHUKA  CBEPXIPOBOJHUKOB.  BAHTOBAHME
3JIEKTPOAVHAMHUKA | MarHUTHOTO MOTOKA.

CBEPXIPOBOJHUKO

B.

Tema 8. IInactuHa B napajienbHOM NOJE, INIACTUHA ¢ TOKOM, TUIEHKA HaJ SKPAHOM.
Pacnpenenenune Kunernueckas UHIYKTUBHOCTbD. Kommnekcnas MIPOBOAUMOCTb

MAargmMTHOTIO I10JIA
B

cBepxnpoBoaHuka. CKHH-3Q(EKT U MOBEPXHOCTHBINA UMITEIAHC.

CBEPXIPOBOJHUKAX
Tema 9. CBobonHas 3HEPTHUs CBEPXIIPOBOAHUKOB. Y paBHeHMs [ ma3Oypra-Jlannay.
Teopus JUTMHA KOTE€PEHTHOCTH W IIIyOMHa NPOHUKHOBEHHS. DHEPTHs TPAHHLBI
CBEPXIPOBOANMOC | paszena MeXIy HOpPMajbHOH U cBepxmpoBonsed ¢azamu. Kpurniueckoe
tn I'uH30ypra- MOJIe TOHKOMN MJIEHKH, KPUTHYECKHUI TOK TOHKOM IUICHKH.

Jlannay.

Tema 10. Ilone onMHOYHOrO BUXpPs, MEPBOE KPUTHUECKOE mouse. B3aumonencrtsue
CeepxnpoBoauMOC | Buxpell, BTOpoe KpuTuueckoe rmosie. KpuTuueckuil TOK, HHHHUHI.

Tb BTOPOTO poJa.

dusuueckue cBoicTBa M Kpucramwiorpapuueckas crpykrypa BTCII-
cucreM. HeoObluHble HOpMajbHBIE CBOWCTBA W (pasoBas auarpamma
BTCII-cucrem.

Tema 11. DnekTpoH-QOTOHHOE B3aUMO/ICHICTBHE. OcHoBHOE COCTOSIHHE
MukpocKOnMUYeCcKa | CBEPXIPOBOIHUKA. Coextp 3IEMEHTaPHBIX BO30Y KACHHI
sl TEOPHSI cBepxmpoBoaHka. Hesaryxarommii Tok u 3dgdext MeticHepa.
CBEPXIPOBOIIMOC

TH.

Tema 12. Ilepexonq ~ MeTaI-M30JATOP-METAJI,  MEPeXOd  METauI-M30JSITOp-
TyHHebHBIH CBEpPXMPOBOAHUK. [lepexoa CBepXMpPOBOAHUK-U30IATOP-CBEPXIPOBOIHHK.
sddext B | JleTexTupoBaHue 3N€KTPOMArHUTHBIX BOJIH.

CBEPXIPOBOJHHUKAX

Tena 13. JIxo3edpcoHOBCKOE TYHHEJIMPOBaHUE. CrauuoHapHbIi s dext
Dddexr Jxo3zedcona. Hecraumonapusriii addexr [xxozedcona.

Jlxozedcona.

ConepxareJbHbIH MOAYJIb 3

Tema 1. OcHOBBI
FI/I,[[pOCTaTI/IKI/I

Cunel, neiicTByrole B XKUAKOCTH. I napocTaTuueckoe naBlieHue.
OcHOBHOE ypaBHEHUE THIPOCTATUKU. Y CIIOBUE CYI€CTBOBAHUS
paBHOBecHs. PaBHOBeCHE TSDKENON HEC)KUMAEMOM JKUIKOCTH.
Coobmaromuecs: cocynsl. PaBHoBecue Becomoro rasa. bapomerpuueckas

dbopmyna.




Tema 2. OcHOBBI
KHMHEMAaTHUKHU
CIIJIOIITHBIX cpen

ITone ckopocreii u yckopenuit. Jluaus toka. TpyOka Toka. I pagueHt
CKaJsIpHON QyHKIMU. PacxoxneHne u rpaiueHT CKalsapHON QPyHKIIHH.
Buxpb BekTOpa CKOPOCTH.

Tema 3.

3aKOH COXpaHEHHs Macchl. Y paBHEHUE Hepa3pbIBHOCTH. CHIIbI,

banancHbie NEHCTBYIOLINE B JKUJIKOCTU. 3aKOH COXPAHECHHS UMITYJIbCA. Y paBHECHHE

COOTHOIIEHUS IOBUXKEHUs B HanpspkeHusix. Q000meHH bl 3akoH HetoToHa. Y paBHeHUs
JOBWO)KEHUSI COKMMAEMBIX KUJKOCTEH U ra3oB. Y paBHEHUs IBUKEHUS BA3KOU
HeckuMaeMou xkuakocTu. Ilepenoc Tenna. YpaBHeHUs SHEPTUU U
nepenoca temwa. Jnddysus. YpaBHeHUs nepeHoca BeIeCcTBa.

Tema 4. Ckopoctb 3Byka. UuTerpan bepuymmu. Mcredenue u3 6aka.

OnHomepHOe MakcumanbHasi U KpUTHYECKasi CKOpPOCTH. [[BrkeHue ra3a B TpyOe

JIBUKEHUE nepemeHHoro ceueHus. Coro JlaBans. [lonyueHnne cBepx3ByKOBOTO

HECI)KUMAEeMOU MOTOKA B HMJIMHAPUYECKHUX TpyOax. PacmpocTpaHeHre KOHEYHBIX

SKUJIKOCTH Bo3mytIeHuN. CkavyoK yIyioTHeHUs1. MI3aMeHeHne mapaMeTpoB MOTOKA B

npsiIMOM ckauke. Y napHast agnadara.

Tema 5. ITonoOue

TIupponunamuyeckoe mopobue. Termosoe monobue. Auddysnonnoe

IIPOLIECCOB
P nonobue. HekoTopeie 0000meHus.
nepeHoca
Tema 6.
TaMUHADHOE 1 CrpyxTypa notoka B TpyOax. JlamuHapHoe nBmxkenue B Tpydax. [lepenoc
. J'IeII){THOG Teruia MpH YCTAHOBHUBLIEMCS JAMMHAPHOM JBHKEHUH B TpyOe.
M TypOynentrnoe nemxenue. Ypasaenue Pefinonbaca. [Ipodunm ckopocreit
cTaOUITU3UPOBAHHO N .
& TBIKERTe B npu TypOYyJIEHTHOM BIKEHUU B Kpyriioi Tpyoe. TypOyneHTHbIH nepeHoc
Tpy6ax TEIUIa U BEeIECTBA MPHU CTAOMIN3UPOBAHHOM OOTEKaHUH TUIACTHHBL
Tema 7. OO1mas 0cOOEHHOCTh KABUTALMOHHOM 30HbI. CTaauu Pa3BUTHUS U THIIbI
KasuTauus kaButanuu. [lepeMernarornascsi KABUTALUS B MOTOKE JKUAKOCTH.

IIpucoeanHeHHas kaBUTaLMs B MOTOKE )KUIKOCTU. BUXpeBasi kaBUTaLUs B
MOTOKE KUAKOCTHU. [IposiBNeHNE KaBUTALIMU U €€ 3HAUYCHHUE.
TIupponunamuyeckue 3¢gpdexTrr kapuTanuu. KapuranmoHHoe pa3pyiieHue.
IToOGouHbIC POSIBJIEHUST KABUTALIH.

TemaTnuyeckum njaaH

ConepxaTeJibHbIH MOAYJIb 1

KosauuectBo uyacos
OuHas popma 00yueHHs 3aounasi popma obyuenust
B T.U. B T.U.
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10

Tema 4..

14

10

Tema 5.

16

12

Tema 6.

20

12

Tema 7.

16

12

Hmozo
no cooepiicameibHOMy
MOO0y10 2

108

16

16

76

Conep:xaren

bHBIH MOJ

yJb 2

Tenal.
ITapa- u auamaraeTusM.

Temna 2.
DeppoMarHeTusm.

Temna 3.
JloMeHHas CTpyKTypa u
IPOLIECChl HAMArHUYMBAHUS.

Temna 4.
MHoronoapemeToyHble
MAarHETUKMU.

Tema 5.

TloBenenne MarHUTHBIX
KPHUCTAJUIOB B IEPEMEHEHBIX
MarHUTHBIX ITOJISAX.

Tema 6.
OCHOBHEIE CBOWUCTBA
CBEPXIPOBOIHUKOB.

Tema 7.
JIuHeiHasA 2eKTpOIMHAMUKA
CBEPXITPOBOIHHUKOB.

Tema 8.
Pacnipenenenue
MAarHUTHOTO TIOJIS B
CBEPXMPOBOIHUKAX.

Tema 9.
Teopust cBEpXIpOBOIUMOCTH
I'ma3bypra-Jlannay.

Tema 10.
CBepxmpoBOANMOCTb BTOPOTO
poJa.

Tena 11.
Mukpockonudeckast TeOpHsi
CBEPXIPOBOJUMOCTH.

Tena 12.
TyuHenpHbIN 3 dexT B
CBEPXIPOBOIHHUKAX.

Tema 13.
Oddexr Jxo3edcona.
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Hmozo
no codeprcamebHoMy 108 | 15 |15 77
Mmooy 1
ConepxareJbHbIH MOAYJIb 3
Tema 1. OcHOBBI 1512 |2 11
THAPOCTATUKH
Tema 2. OCHOBBI KHHEMATHKHU 1512 |2 11
CILJIOLIHBIX CPET
Tema 3. bananchsle 1512 |2 11
COOTHOUIIEHUSI
Tema 4. OnHOMEpHOE
NBIDKEHUE HECKUMAEMOU 15 212 11
JKUJKOCTH
Tema 5. ITonobue nporeccoB 151 212 11
nepeHoca
Tema 6. JlamunapHoe u
TypOyJIeHTHO® 151 212 11
CTa0MIIN3UPOBAHHOE
IBIKEHHUE B TpyOax
Tema 7. KaBuranus 141 2 |2 10
Hmozo
RO codeprcamebHoMy 104 | 14 | 14 76
Mmooy 1
Bcezo uacos 324 | 46 | 46 232

5. METOAMYECKHUE PEKOMEHJAIUH JUISA TPOBEAEHUA JEKIIMOHHBIX,

MNPAKTHYECKHX U JIABOPATOPHBIX 3AHSITHI

Tempbl JIeKIIHOHHBIX 3AHATHH

Ne Konuuecmeo
wn Has3zeanue memoi 4aC08
CoaeprraTesabHblil MoayJb 1
1 [[Iapa- u nuamarseTusMm. 1
2 |DeppomarneTusm. 1
3 |[loMeHHas cTpyKTypa U mpOLEeCChl HAMAarHUYMBAHUS. 1
4 [MnorononpeneTouHble MAarHETUKH. 1
5 [lloBepeHHne MarHUTHBIX KPUCTAJIJIOB B IEPEMEHEHBIX MArHUTHBIX MOJISX. 1
6 |OcHOBHBIE CBOIICTBA CBEPXIIPOBOIHHUKOB. 1
7 IuneliHas 371€KTPOAUHAMHKA CBEPXIPOBOIHUKOB. 1
8 |PacnpeneneHne MarHUTHOTO MOJISI B CBEPXIPOBOAHUKAX. 1
9 [Teopus ceepxnpoBoaumoctu I nH30ypra-Jlannay. 2
10 |CBepxnpoBOAUMOCTb BTOPOTO POJA. 1
11 |Muxpockonudeckas TEOpUsi CBEPXIPOBOAUMOCTH. 1
12 [TynaenbHbIH 3 (PeKT B CBEPXIPOBOAHHUKAX. 2
13 Dddexr Txo3edcona. 1




CoaepxaresibHBIN MOAYJIb 2

Kpucrammmyeckue wu  amopdubie Tema.  CTpoeHHE  KPHCTAJIIOB.
TpaHncnsuuoHHass cuUMMeTpus. ODJeMeHTapHas sdeiika. Pemerku bpase.
Munexcer  Munnepa.  ToyedHble M MPOCTPAHCTBEHHBIE — TPYIIIIBL
OCoOeHHOCTH pacIpOCTPaHEHUs] BOJH B MEPHOAWYECKHX CTPYKTYpax.
3akoH Bynbda - bparra. O0partHas pemerka. 3oHsl bpunirosHa.

Hedexktor B kpuctamutax. ToueuHele pedexTel, UX oOpasoBaHHE U
middysusa. Bakancun. KomOunaumm aromueix pedexktoB. Kpaesbie u
BUHTOBbIC nauciokaimu. Bexktop broprepca. DHeprust nuUCIOKaLIUN.
JIBrokenue aucnokauuii. IlepenomsaHue u  ckodbkeHue. MexaHU3MBI
00pa3oBaHuUs TUCIOKAIMHA B KPUCTAJLIAX.

THUIBI XUMUYECKOHN CBSI3U B KpUCTaulax. MexaTOMHOE B3aUMOACUCTBUE U
CHJIBI CBs3M B TBepaoM Tese. CTpykTypHBIE U (pr3uueckue 0COOEHHOCTH
WOHHBIX, KOBAJEHTHBIX, METANIMYECKUX M MOJIEKYJAPHBIX KPUCTAJIIOB.
[110THOYIaKOBaHHBIE CTPYKTYPBI.

AMopdHBIE Tena - METObI MOJy4eHHUs U AU(PPAKIIMOHHOTO UCCIIEIOBAHUS
cTpykrypel.  JKunkue — kpucramnel.  ®Pu3nka  TOHKUX — IIJIEHOK.
Hanomarepuansl.

OnucaHue 3HEPreTHYECKOro COCTOSHHS KPUCTAIOB C TOMOINBIO Ta3al
kBasudacTtull. Ilpumepnl kBazuuacTull. POHOHBI, MAarHOHbI, 3KCUTOHBI,
MJ1a3MOHBI U JIp. DJIEKTPOHbI B MeTalljIe KaK KBasuyacTulpl. KBazuummybc.
3akoH nucnepcuu. Teopema bnoxa. I'panuunbie ycnosus. IInmoTHOCTH
cocrostand. CratucThka rasa Ksa3w4acTul. bBoO30HBI U (PEPMHOHBL
B3anmonelcTeue KBa3u4acTHLL.

Konebanne kpuCTaIMUecKo pemerkun - (OHOHBL AKycTHYecKass |
onThueckass BeTBH kojiebanuii. TemnmoemkocTh pemetku, JlebaeBckas
yactota. Paxtop [ebas - Yonnepa B pacceMBaHUM PEHTI€HOBCKHUX JydeH.
AHrapMOHHU3M U TeIioBoe pacuiupeHue. TernnoemkocTs. TemnepaTypHast
3aBHCHMOCTB TeIuloeMKocTH. Mopnenu OitHmTeliHa n JleGast. ['paHumb
CIIPaBeJIMBOCTU KJIACCUYECKON TEOPUH.

JJIEKTPOHHbIE COCTOSIHUA B KpucTamjgax. OJIHOSJIEKTPOHHAs MOJENb.
[TpuOmmkenne cnabo- U CHIBHOCBSI3aHHBIX 3JIEKTPOHOB. 30HHAs CXeMa U
TUIBI TBEPIAbIX TeJ. BBIPOKAEHHBIH BIEKTPOHHBIM ra3. OJeKTpPOHHas
TEIJIOEMKOCTh, TmoBepxHOCTh Depmu. Tenszop s>hdexTuBHBIX Macc.
DnexkTponsl U abipku. Lluknorponnas macca. [lonosxkenne yposus @epmu B
HEBBIPOXKIEHHBIX MOJYITPOBOJHUKAX.

Kunernueckue ypaBHEHHs. OJEKTPO- U TEIJIONPOBOAHOCTh. Bpewms
penakcau. MexaHu3Mbl paccesiHUs JIEKTPOHOB. PaccesHue Ha npuMecsx
u  nedexkrax. DnekTpoH-PoHOHHOE B3ammopeilicTeue. HopmanbHble
MpOLECCh, Tpolecchl mepedpoca. MarautoconpotusieHne u 3ddexr
Xomnna. KBanTossiii 3¢ dext Xomna.

ConepxareJbHbIH MOAYJIb 3

OCHOBBI I'MJIPOCTATUKU.

KuHeMaTnka cruiomHou cpensl. banancHble COOTHOLIECHMUS.

JlaMrHapHO€E TeueHne BSI3KOW HEC)KUMAEMOM XKUAKOCTH B KPYIJION
UTHHIPUYECKOH TpyOe.

Hecraunonapseie nBrmkeHus. BausHue C:kMMaeMOCTH.

Teuenne B TpyOe mpu HATMYWHU MPUTOKA TETUIA.

PacnpocTpaHeHne BO3MyILIEHUI. Y NapHble BOJHbI. Pacnan nponu3BoJILHOIO

DIN[ND] N [N

12



pa3phbIBa.
7 [KaButauus. 2
BCEI'O 46
Tembl NPaKTHYECKHUX 3aHATHH
Ne Konuuecmeo
i Ha3zeanue memoi wacos
CoaeprxaresbHbII MOaYJIb 1
Ctpoenue kpuctaiioB. PaccessHue peHTT€HOBCKUX JIy4eil. 2
JlebekThl B KpUCTAILIIAX 2
TuUnbel XUMHUYECKON CBSI3U B KPUCTAJLIIAX 2
JJIEKTPOHBI B METAJIJI€ KaK KBa3M4aCTHULIbL 2
KoneOaHust KpUCTAIUTMYECKON PEeIIeTKU 2
[TpubmkeHne c1ado- 1 CHIBHOCBSI3aHHBIX 3JIEKTPOHOB 4
KuneTtnyeckoe ypaBHeHHE 2
CoaepxaresibHBIN MOAYJIb 2

1 [|M3yueHune TeMnepaTypHBIX 3aBUCHUMOCTEH MAarHMTHOW BOCIHPUHUMYHUBOCTH 1
napaMarHeTuka, peppomarHeTika, aHTuGeppoOMarHeTHKa.

[ [pOHMKHOBEHHE MAarHUTHOTO MOJIsI B CBEPXMPOBOAHUK. Buxpu. 1

3 [3aBucuMOCTh mepuoAa OCUMIISIUN OT BHEIIHETO MAarHUTHOTO TIOJISI. 1
OOmenHOoe B3auMojeiicTBue u ero osHeprus. KocBeHHOoe OOMEHHOE
B3aumopneiicteue. CrnuH-opOHTambHOE  B3aMMOAEHCTBHE. MarHuTHOE 1
NUIIOJIBHOE B3aUMOJCHCTBHE. CBepxTOHKOE B3aUMOJICHCTBHE.
B3anmoneiicteue /[3somuHckoro-Mopust.

5 |Pacuer ypOBHEN 3HEPruy MOHOB IPYIIIBLI JKeJle3a B KPUCTAJUIMYECKOM I0JIe 1
nmurannos. Pacyer agdexruBHOTO g-dhakTopa.

6 |Teopus ¢a3oBbix nepexonos Jlanaay. 1

7 |DeppomarHutHbIi pe3oHaHc (0e3 ydera 3aTyXaHUs U C YU€TOM 3aTyXaHus).
Brnusane pasmepoB o0pasia, aHU3OTPONHH, JOMEHHOW CTPYKTYpbl Ha 1
PE30HAHCHYI) 4acTOTYy.

8 [MarnuTHble BeIIECTBA B IMEPEMEHHBIX MArHUTHBIX MOJISIX. Y PaBHEHUE
Jlannay—JIudmuna—I unsbepra. TeH30p MAarHUTHOW BOCIPUUMYUBOCTU H 1
MAarHUTHON MPOHULIAEMOCTH.

9 [Pe3oHaHC u penakcalys JOMEHHBIX IpaHUL. PenakcalliuOHHBIE MPOLECCHI B
(deppomaraernkax. MarHuTHasi BSI3KOCTb. [IpenenpHast CKOPOCTh IBHKEHUS] 2
TPaHMLI

10 [[IpomonbHass W momepedHas BOCHPUMMYHMBOCTb, HX TeMIepaTypHas
3aBucuMOCTh. CriH-(J10m U criuH-Quinm nepexonbl. AHTH(EPPOMArHUTHBIE 1
BELECTBA.

11 |DeppuThl cO CTPYKTYypOHl rpaHaTa, LINMHUHENH, TeKCArOHAJIbHBbIE (PEPPUTHI. 1
["enmukonnanbHble MarHeTHKH. [IprMeneHne GeppuToB B TEXHHUKE.

12 [Cnabeiii ¢deppomarnermsm.  Touka  Mopuna.  BzaumoneiicTBue
JI3snomuHckoro—Mopust.  IloBemenue cinaObix  (peppOMArHETUKOB  BO 1
BHELIHEM MAarHUTHOM MOJIE.

13 [[lBM>keHME MarHUTHOIO MOMEHTa B IOCTOSHHOM M IEPEMEHHOM 1

MArHUTHBIX TOJISIX. DJIEKTPOHHBIN NapaMarHUTHBIN pe3oHaHC. SnepHbIl

13



14

MAarHUTHBIN PE30HAHC.

14

MAarHUTHbBIE CBOIMCTBA.

CaepxmpoBoanMocTb. CBEPXIPOBOJHUKH TIEPBOTO M BTOPOro poma. Mx

CoaepxaresbHbIH MOAYJIb 3

MOI[GJ'II/IpOBaHI/Ie HUCTCUCHUSA JKUIKOCTU U3 OTBCPCTUA

MonenupoBaHue TJaMHHAPHOTO TEUEHHS B TPyOe

MOI[GJ'II/IpOBaHI/Ie YAAPHO-BOJIHOBBIX MPOLECCOB B ra3e

MonenupoBaHue HECTALMOHAPHBIX TEUCHUH COKUMAEMON JKUIKOCTH

MOI[GJ'II/IpOBaHI/Ie NEPUOANICCKUX TEUEHUM U TEIJIonepeaaun

MonenupoBaHue U3JIyYEHUs] U €CTECTBEHHON KOHBEKLIMU

NN N |WIN =

MonenupoBaHue KaBUTALUU
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BCEI'O

JlabopaTopHble 3aHATHS HE MPEAYCMOTPEHbI y4eOHBIM ITJIAHOM.

METOAMYECKHE PEKOMEHJALUU
CAMOCTOSITEJILHOI PABOTHI CTYJIEHTOB

no

OPTAHM3AIINN

CamocrosirenpHast paboTa CTyAeHTOB O Kypcy «M30paHHbIe raBbl PU3UKH KOHIEHCHPOBAHHOTO
COCTOSIHMSD) TIPENyCMaTPHUBAET:
— CHCTEMAaTHYECKO€ MOCELICHNE JIGKLIMOHHBIX 3aHATHH, BEICHNE KOHCIIEKTA JIEKLIUH,

— TIOBCEJHEBHOE W3y4YeHHME JIEKIIMOHHOTO MaTepHaja H COAEP)KaHUs TEXHHYECKOU

JUTEPATYPhI, PEKOMEHyeMbIe 3TOH MPOrpaMMoi U paboYnM yaeOHBIM TIAHOM;

- HO6pOCOBeCTHy1'O NMOATOTOBKY K NPAKTUYCCKUM 3aHATHUAM,

Opranusanusi caMocTosITeJIbHOH PadoThI CTYICHTOB

No Koauuecmeo
wn Has3zeanue memoi w1Cos
1 2 3

CoaepxaresbHbIi MoayJb 1
Ctpoenue kpuctajuioB. PaccessHre peHTT€HOBCKUX JTy4eil. 10
JleexThl B KpuCTAIIIAX 10
UMbl XUMUYECKON CBSI3U B KPUCTAJIJIAX 10
DJIEKTPOHBI B METAJIJI€ KaK KBa3MYaCTHULIbL 10
Konebanust KpUCTATUTMIECKON PEIIeTKH 12
[TpubmmkeHne c1ado- 1 CHIIBHOCBSI3aHHBIX 3JIEKTPOHOB 12
Kunernueckoe ypaBHeHHE 12

CoaepxarejibHBIN MOAYJIb 2
1 |/lmamarseTnsm u napamarHeTUsM 16
2 |Deppomarneruku 16
3 |[KBaHTOBaHME CIIMHOBBIX ONEPATOPOB 16
4 |YpaBHeHuUs ABUKEHUS MArHUTHOTO MOMEHTA 16
5 |AuTudeppomarueruku 16
6 [[lomeHbl U JOMEHHBIE IPaHULIbI 16




CoaepxaresbHBIH MOAYJIb 3

1 |PaBHOBecue Becomoro rasa. bapomerpudeckast popmyna 11

2 |060o6uennsIii 3akoH HproToHA. 11

3 [Teuenue B TpyOe npu HAJTHMYUH MPUTOKA TETLIA. 11

4 [lony4eHue CBEpX3BYKOBOT'O MOTOKA B LIJIUHIPUIECKHX TPyOax. 11
PacnpocTpaHeHHe KOHEYHBIX BO3MYLIEHUI.

5 |Huddysnonnoe nogodue. 11
TypOyneHTHBIH epeHoC Teria | BEIeCTBa MPH CTAOMIN3HPOBAHHOM 11
0OTeKaHNH TTACTUHBL.

7 [KaButaunonuoe pazpymenue. [ToOouHbIe MPOSBIEHNS KABUTALMH. 10
BCEI'O 232

7. HHANBUAYAJIbBHBIE 3AJJAHUAA.

HHI[I/IBI/II[yaJ'IbeIe 3aJaHUA HE MPEAYCMOTPCHBI yLIe6HbIM IIJIAHOM.

8. KOHTPOJILHBIE 3AJIAHHUA K IPOMEXYTOUHOMN ATTECTAIIUA

CoaepxaresbHbIil MoayJb 1

MR

=0 00 N o

0

Bonpocwt k npomesicymounoil ammecmayuu

15

Kpucranmgeckue u amop¢Heie Tena. CTpoeHne KpUCTANIOB. TPpaHCIAIOHHAS CUMMETPHS.

OnemeHTapHas sueiika. Pemerku bpase. IInoTHOynakoBaHHbIE CTPYKTYPBIL.
Huaexcer Munnepa.
TodeuHble U NPOCTPAHCTBEHHBIE IPYIIIIHL.

Oco0eHHOCTH pPacCIpOCTpaHEHUsT BOJIH B IMEPHONMYECKUX CTPyKTypax. 3akoH Bynbda -

bporra.
ObpartHas pernerka. 30HbI bpurosHa.

Hedexrol B kpuctamiax. Toueunslie nedekTel, ux odpazoBanue u nuddysus. Bakancuu.

HedexTrr B kpucTajuiax. KoMOuHamm aToMHbIX Ae(QeKTOB.
Kpaesbie u BuHTOBBIE nucnokanuu. Bektop broprepca. DHeprust qucaokanui.

. ABmxenne paucnoxammii. Ilepenonsanue u ckoabxkeHue. MexaHU3MBbI

auciokauui B kpuctaiax. Mcrounuk ®@panka-Puaa.

obpa3oBaHus

11. Tunbl XUMHYECKON CBSI3U B KpUCTaLIaX. MexaTOMHOE B3aMMOIEHCTBHE U CUIIBI CBSI3U B

TBEPJOM Tele.

12. Tunel xuMH4YECKOH cBsi3U B Kpuctauax. CTpykTypHble U (PHU3MUECKHE OCOOEHHOCTH

13
14
15
16
17

HOHHBIX, KOBAJICHTHBIX, MCTAJUIMYCCKUX U MOJICKYJISIPHBIX KPUCTAJLJIOB.

. AMop¢HBIe TeJa - METOIbI MOJYYEeHHUS U TU(PPAKLIOHHOTO HCCIIEIOBAHUS CTPYKTYPBL

. Kunkue xpucramibl.
. ®PuU3nKa TOHKHX IJIEHOK.
. Hanomarepuaier.

. Omnmcanue SHEPre€TUYCCKOro COCTOSAHUA KPUCTAJJIOB € MOMOIINBIKO Ta3a KBA3HYACTUIIL.

HpI/IMepr KBAa3HU4aCTHII. q)OHOHbI, MAarHOHbI, 5KCUTOHBI, IJIA3MOHBI U AP.

18. DnekTpoHBI B MeTa/ljle Kak KBasudacTuilpl. Keasuummmynbc. 3akoH aucriepcuu. Teopema

19. Crarucruka rasa kBazudacTii. bo3oHsl u pepMuoHbl. BzanmoneiicTBre KBa3MIacTHLI.

bnoxa. I'panuunslie ycnosus. [InoTHOCTB cOCcTOSAHMI
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CoaepxareibHBIN MOAYJIb 2
Ilpumepnsie 3a0auu kypca « 36pannsie 2nasvl puuKu KOHOCHCUPOBAHHOZ0 COCHMOAHUL)

1.

o

10.

I1.
12.

13

14.

15.
16.

17.

18.

19.

20.

Bripazute MIOTHOCTH MOTOKA 3JEKTPOMArHUTHOW HHEPrMU Yepe3 BOJHOBOM BEKTOP,
najaroliell Ha HEKOTOPYIO MOBEPXHOCTh X, eciu OM-BoiHA — MOHOXpOMAaTHYeCKas M

HHHeﬁHO-HOHﬂpHSOBaHHaﬂ C 4aCTOTOI W W BOJTHOBBIM BCKTOPOM E .

HOJ’IyLII/ITb ABAa YpaBHCHUA 1\/[21KCB6.]'I.]'121j CoAcpKalue MpOU3BOAHBIC IO BPEMEHU, MOJIb3YsACh
BApHUAITUOHHBIM MIPHUHIIUIIOM.

CdhopmynupoBaTh MaTeMaTHYECKOE YTBEPXKACHHE, TO3BOJIIONIEE aNeKBATHO OMHCHIBATH
HEPaBHOBECHbIE M HeOOpaTHMbIe MPOLIECCHl U Ha ABYX KJaccHueckux nmpumepax | .Beson
ypaBHenmii ['mH3Oypra-Jlanmay u 2.Onmcanue mernm rucrtepesuca. Jlokasate ero
KOPPEKTHOCTD.

IlonyunTh ypaBHEHHE, ONHCHIBAIOLIEE HEIUHEHHYI0 TEIJIONPOBOJHOCTb U MPOBECTU €ro
aHaJu3 JAJIsl OMHOPOAHOTO ciy4as (Oe3 ydera 3aBUCUMOCTH OT KOOPAMHAT).

Brauciante 3aBUCUMOCTD TEH30pa MAarHATHOU BOCIIPUUMYIHUBOCTHU OT YaCTOTBI W JIMHENHO —

MOJISIPU30BAHHOTO  panuodactoTHoro moisi h(t) = hye'®t, rme hy— ero ammmryna,
IEeUCTBYIOLETO Ha (PeppOMAarHeTHK.

Berunciants cBobomHy0 3HEpTHI0 F TOHKOH (heppOMarHUTHON MIACTUHKU TOJILIMHOM § .
[IpoaHanu3upoBaTh B KaKHX CJIy4asx BO3MOXKHO B3aMMOJEHCTBHE MaJaroIIero Ha
HEKOTOPYIO cpeny GoToHA C POTOHOM 3TOH CPEbL.

Berancnants Bpemst OCTBIBaHHS C(HEPHUECKOrO, MAaCCHBHOTO HYETHIPEXCIOHHOTrO Tena,
LIEHTPAJIbHOE SIIPO KOTOPOTO Pa3OrpeTro 10 3aJaHHOW Temmeparypel 1,, a camMo Telo
MIOMEIIEHO B TEPMOCTAT C Temneparypoit Tj.

Peurnts ogHOMEpPHOE ypaBHEHHE TETUIONPOBOAHOCTH Pypbe, He mpubderast K pa3ioKeHUIO B
uHTerpan @ypoe (1 Jlamnaca) ¥ He OJIB3YSACh METOAOM Pa3/eICHUs IEPEMEHHBIX !
Onucate MaTeMaTHYECKH KOOPAMHATHOE HM3MEHEHHE XHMHYECKOrO MOTEHIHala IBYX
COTIpUKACAIOIUXCs (HO HE PAacTBOPSIIOIIUXCS Ipyr B apyre!) BemecTs, korma obe (aswl
HAXOJATCS] B COCTOSTHUM T€PMOJINHAMHYECKOTO PaBHOBECHSI.

ITonyunts pacnpenenenus bose u @epmu.

* BeiBecTu 3aKoH KynoHa asist IByX 3apsiioB ¢4 U (5 , HAXOISIINXCS B BAKYyMe.

. Ionyunth ypaBHEHHE «OBIDKEHUS» (pa3oBOoro oObeMa M JOKa3aTh C €ro IMOMOIIBIO

YpPaBHEHUE HENPEPBIBHOCTH, MOKA3aB, TE€M CaMbIM, €ro CHIPaBEAJIMBOCTb TOJBKO JiA
KOHCEPBATUBHON CHUCTEMBI.

Brrauciuthk cOOCTBEHHBIE YPOBHH SHEPTHH YaCTHULGI B MOTEHLUATBHOW sIME KOHEYHOM
ryOMHBI B OJHOMEPHOM Cliydae WM MPOAHATU3UPOBATH IMOJYYEHHOE TPAHCIEHACHTHOE
ypaBHEHHUE.

Bp1aucauTh TEI0EMKOCTh U MAarHUTHYEO BOCTIPUUMYHBOCTD ra3a Bogopoga npu T # 0 .
JIByMEpHBII TOTOK 3JIEKTPOHOB MagaeT Ha CBEPXIMPOBOAHUK LMJIMHIPUYECKOH (OPMBI B

YCIIOBHSIX, KOT/Ia BHEIIHEE MarHUTHOE 1osie [ HarpasiieHO MapajulelbHO OCH LIUJIMHAPA Z.
Pagnyc cepxmnpoBonsiero muianHApa paseH b. TpeOyeTcst BBIMUCIUTD CEUeHHE PaCCEsTHUS
S-2JIEKTPOHOB 0 B ABYX ciydasx: a) Ckopocth 3nekTpoHOB Mana u 0) Ckxopocth (wim
SHEPrHsl) BEJIHKA.

BbIUHCITUTD BEPOSITHOCTh TYHHENUPOBAHMS M KOI(PPUIMEHT OTPAKEHUS] YaCTHULIBI 4epes
IBOMHON MOTEHUUATBHBIN Oapbep.

Onpenenuth NONMpPaBKY K TEH30py MNPOBOAMMOCTH MeTalula Oy, rne Lk= z, y, x
00yCJIOBIEHHYIO CITIa0BIM OTKJIOHEHHEM MOBEpXHOCTH Depmu OT cheprudeckoii GopMBl.
BbIYuCINTh ¢ TIOMOILIBI0 KUHETUYECKOTO YpaBHEHHUs KO3(P(PULIMEHT TepMO3JIeKTPUIECKOH
OBUXKYIIEH CUITBI (COKpaIeHHO TepModac) B addekre 3eebeka.

BeraucianTh BepOATHOCTh TYHHENBHOTO 3((eKTa 4acTUIBI MacCOW m M 3apsaoM € CKBO3b
aToM, pPAaCIOJIOKEHHBII Ha KPyroBOW OpOMTE ee IOBMKEHHUs, HO TOJBKO He Omaromaps
MOCTYIATEIbHOMY JIBIXKEHHIO, 4 34 CUET €€ YCKOPEHHs NMPUJIOKEHHBIM MEPIEHINKYIAPHO

2
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TPAGKTOPUU IBIKEHUS BHELUIHHM MAarHUTHBIM mosieM. Paamyc KpyroBoil opOHTEI ecThb Ty,

KOTOPBIN COBMNAJAET C JIAPMOPOBCKUM PATUYCOM HACTULIBI B MATHUTHOM MOJIE.
CoaepxaresbHbIH MOaYJIb 3

Bonpocsl k npomesrcymounoii ammecmayuu

1. banmancHble COOTHOIICHUSI U OOLINI B 3aKOHOB COXPAaHEHHs] B MEXaHUKE CILIOLTHBIX
cpen.

2. HWurerpampHple W JoKadbHble (muddepeHunanbabie) (POPMYTUPOBKH  3aKOHOB
COXPaHEHUs.

3. CoxpaHeHHe MacChbl U S3HEPTHUM.

4. bananc sHTpONUM.

5. 3akoH coxpaHeHus UMIyJbca. TeH30p HAMPsLKEHUH.

6. TepmomuHaMuueckue OrpaHUYEHUsT B paMKax JIMHEHHOW TEOPUH JIOKAJIbHOTO
paBHOBECHSL.

7. Mopenb BSI3KOU TEIIONPOBOAHON Cpefbl OAHOKOMIIOHEHTHON KUAKOCTH.

8.  Monens naeanbHON KUAKOCTH. M33HTPONUYHOCTD.

9. Masble BO3MYIIEHHUsS] B MIEATBHON CXKUMAEeMON JKUAKOCTH (3BYKOBBIE M 3HTPOIHIHO-
BUXPEBBIC BOJIHBI).

10. Ycnosust Ha MOBEPXHOCTSIX Pa3pPbIBOB.

11. HMurerpan bepHynnu o CTAlMOHAPHOTO TEYEHUS UNCATBHON KUAKOCTH.

12. YpaBuenue suxps. Teopemsr Kenpsuna (Tomcona) 1 beepkHeca mist TUPKYIISLIAHL.

13. BMOpOXEHHOCTb BUXPEBBIX JINHUM.

14. Teopema Dprens.

15. IloTeHunanpHbIE TEUEHUS UACANBHOMN KUIKOCTH.

16. HUurerpan Jlarpamxka-Komu.

17. TloTeHumanpbHOE OOTEKAHHUE TEJ HISATbHON JKUIKOCTHIO.

18. Ilapanokc Hamambepa.

19. Ilnockas 3aa4a IOTEHIIUAIBHOTO OOTEKAHUS TEIL

20. Buxpu B naeaspHON >KUIKOCTH.

9. OBPA3EIlL MOAYJIBHOI'O KOHTPOJIA
CoaepxaresbHbIi MoayJb 1

rOY BIIO JIOHEIKHI HAITMOHAJIbHBII YHUBEPCUTET»

Ou3uKO-TeXHUUCCKUH GaKynbTeT

Hanpaenenue noocomoeru: 44.04.01 Ileoazozuueckoe obpazosanue

Maeucmepcras npocpamma: Huppopmamuka 6 uszuueckom odpazosanuu

Ipoepamma noocomoexis: mazucmpamypa

Cemecmp 1

Vuebuasa oucyuniuna H3bpauuoie 2nasol pusuky KOHOEHCUPOBAHHO20 COCMOSIHUA

MOJYJIbHAA KOHTPOJIbHAA PABOTA
BAPUAHT Nel
1. DnemeHnTapHas sueiika. Pemerku bpase. I1noTHOynmakoBaHHbIE CTPYKTYPHI.
2. AMopHBIe Tena - METOABI MOJYYeHUs U TU(PAKIHMOHHOTO UCCIEIOBAHUS CTPYKTYPBL

YTBep:kIeHO Ha 3acenaHuu kadenpoit odmel GU3NKN 1 TUAAKTHKY (PUIUKH,
MPOTOKOJ Ne oT*“ 7 20 r

3aB. xadenpoit

IIpenonasarens




Kputepuu oueHuBaHusI MOAYJIBLHOI0 KOHTPOJISI

Homep 3a0anus

Konuuecmeo 6anioe

Sananue 1 15
Saganue 2 15
Bcezo 30

CoaepxaresbHBIN MOAYJIb 2
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TrOY BIIO IOHEIKN HAITMOHAJIbHBII YHUBEPCHUTET»

Hanpasnenue noocomosxi:
Mazucmepcras npozpamma:
Ipozparma noozomoskis:
Cemecmp

Vuebnas oucyunmuna

Ou3uKO-TeXHUUCCKUH GaKynbTeT

44.04.01 Ileoazozuueckoe obpazosanue
Hupopmamura 6 puzuueckom obpazosanuu
mazucmpamypa

2

H3bpannvie 2naept puzuku KOHOEHCUPOBAHHOZ0 COCMOSHUSL

MOJAYJIbHAA KOHTPOJIbHAA PABOTA
BAPUAHT Nel

1. BrpasuTh NIOTHOCTL MOTOKA 3JEKTPOMATHUTHONH 3HEPrHU uepe3 BOJHOBOH BEKTOP,
najaroiieii Ha HEKOTOPYIO MOBEPXHOCTh X, €ciu DM-BOJIHA — MOHOXPOMATUYECKasi U JIMHEHWHO-

MOJIAPU30BaHHAA C YaCTOTOM W U BOJHOBBIM BCKTOPOM k.

2.  BBbIUUCIUTH TEMIOEMKOCTh M MATHUTHYIO BOCIIPMUMYHMBOCTD rasa Bogopona npu T # 0

YTBepKIEeHO Ha 3acenaHnu kadeapoit odmel GU3NKN U TUAAKTUKH (PU3HKH,

MPOTOKOJ Ne oT

3aB. xadenpoit
IIpenonasarens

“ 7 20 r

Kputepuu oueHuBaHusI MOAYJIBLHOIO KOHTPOJISI

Homep 3a0anus

Konuuecmeo 6anioe

Sananue 1 15
Saganue 2 15
Bceezo 30




CoaepxaresbHbIH MOAYJIb 3

IOy BIIO IOHEIIKAN HAIIHOHAJIbHBI YHUBEPCUTET>»

DU3UKO-TEXHUYECKUH (PaKyIbTET
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Hanpasnenue noocomoesxu: 44.04.01 Ileoazozuueckoe obpazosanue

Maeucmepcras npoepammar Hnpopmamuxa 6 puzuueckom obpazoeanuu

IIpoepamma noozomosxi: Mazucmpamypa

Cemecmp 3

Vuebnasn oucyunnuna H3zbpannsie 2naewt hpu3uku KOHOEHCUPOBAHHO20 COCIMOARUA

MOJYJIbHAA KOHTPOJIbHAA PABOTA

BAPHUAHT Nel
1. Tupdepenumanbubie GopMyIMPOBKH 3aKOHOB COXPaHEHUsI MEXaHMKH CTLIONIHBIX CPE.
2. Mognenb uaeanbHo KUAKOCTH. U33HTPONUYHOCTD.

VYTBepKIEeHO Ha 3acenaHnu kadeapoit odmel GU3NKN U TUAAKTUKH QU3HKH,

MPOTOKOJ Ne oT*“ 7 20

3aB. xadenpoit
IIpenonasarens

Kputepuu oneHuBaHusi MOAYJbHOI0 KOHTPOJISI

Homep 3a0anus Konuuecmeo 6annos
3ananue 1 10
3aganue 2 5
Bcezo 15

10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

CoaepxaresibHBIH MOAYJIb 2

Teopemuttecxue G6ONPOCHL K IK3AMERY

ITapa- u TuamarseTu3M MeTasIoB.
Teopus KpUCTAIINYECKOTO MOJIS.

Teopus monekynsspHoro noJjs Bevicca.
Mopnens @penkens-I eiizendepra.

9. CnuHOBBIEC BOJIHBIL.

10. 3oHHas TEOpHUS METAJIIOB.

e AU e

11. TeopeTnko-rpynmnoBas KiaccupuKarus 3JeKTPOHHBIX COCTOSTHIN B MeTaJUIax.
12. Kpurepuii peppomaruernsma 3d-meraios.
13. KocBeHHbIit 0OMEH B (heppOAHITICKTPUKAX.

14. (s-d) oOmenHast Mmogens BoHCOBCKOTO.
15. DHeprus 0OMEHHOTO B3aUMOIEHCTBUSI.

MarauTHble CBOMCTBAa HOHOB B KpUCTaJIJIax.

CTpoeHne 31eKTPOHHBIX 000JIOUEK MEPEXOIHBIX H PEIKO3EMENbHBIX HOHOB.
[Tapa- u nuamarseTn3m cBOOOTHBIX HOHOB.

Teoperuko-rpynmosas Ki1acCUPpHUKALH YHEPreTHIECKUX YPOBHEH HOHOB B KPUCTAJLIAX.



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31

33.
34.

35

50.

51

52.
53.

54.

55

57.
58.
59.

60.
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MarHuTHas KpucTajutorpagpuieckast aHu30TPOTIHS.

MarsuToynpyrast ¥ MAarHUTOCTATHYECKast SHEPTHSL.

JloMeHHbIe IPaHuULbl U TOMEHHAs CTPYKTYpa.

Ypasuenue Jlannay-JIngmmna.

IIpouecce! cMeleHnst AOMEHHBIX TPAHUL] M ITPOLIECCHI BPAIIEHUS] BEKTOPA HAMarHUUE€HHOCT U.
ToHkue GpeppoMarHuTHBIE MJICHKH.

AnTH(EppOMArHETHKY.

Cnabble pepppoMarHeTHKH.

DeppUTHI-LITNTUHENH.

DeppUTHI-rpaHaThI.

Co>KHBIE MATHUTHBIE CTPYKTYPHI.

Teopus ¢peppomarneruzma Heerst.

®DeppoMarHuTHBIN U (peppUMarHUTHBINA PE30HAHC.

MarHuTHBIN pe30HaHC B aHTH(EPPOMArHETHKAX U CJabbIX peppoMarHeHTHKAX.
Marnutoontuyeckue 3PQPeKTsl.

. HCCJ’IGI{OBaHI/Ie MAariuTHbBIX KPUCTAJIJIOB MArHUTOONITUYICCKUMU METOaAMU.
32.

TepmonuHaMuka W MarHUTHbIE  CBOWCTBA  CBEPXIPOBOAHHUKOB,  pa3BUTHE  TEOPUH
CBEPXIIPOBOAUMOCTH.

YpaBHeHue JIOHOIOHOB.

KommnekcHas MPpOBOANMOCTD, KHHETUICCKAA UHAYKTUBHOCTE CBEPXIIPOBOAHUKA.

. CkuH-3(ppeKT 1 MOBEPXHOCTHBINH UMIIEJAHC B CBEPXITPOBOIHUKAX.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

VYpasuenus ['un30ypra-Jlangay.

JUTnHa KOTepeHTHOCTH, rITyOnHa MPOHUKHOBEHUS, cBepxnpoBoaHuky 1 u 1l pona.
Kpurnueckoe nosie u KpUTUIECKUN TOK TOHKOH CBEPXIMPOBOASAILEH IICHKH.

ITosne 0onMHOYHOrO BUXPs, EPBOE KPUTUUECKOE MOJIE CBEPXIPOBOAHNKA BTOPOTO POAA.
B3anmoneiicTBue Buxpei, BTOPOE KpUTHYECKOE NoJie cBepxnposoanuka Il pona.
Kputnueckuii TOk B CBEpXIPOBOJHUKAX BTOPOrO pOAA.

DnexTpoH-(POHOHHOE B3aUMOJIEHCTBHE, OCHOBHOE COCTOSIHHE CBEPXIPOBOIHUKA.
CriexTp 3eMeHTapHbBIX BO30YKISHHH CBEPXIPOBOAHUKA.

TynHenbHBIN 3QPEKT B CBEPXIPOBOAHUKAX.

JI>x03e(hCOHOBCKOE TYHHEIHPOBAHHE.

CranuoHapHslii 1 HecTaunoHapHBIN 3¢ dekTrr [xo3edcona.

Hcropust otkpeiTus cepxnposoaumoctu u BTCIL

Kpucrannuyeckas u 30HHast CTPyKTypa TBEPABIX T

OcuoBHble THIBI Kpuctajummdeckux cTpykryp BTCIL, ocHOBHOH 31eMEeHT M MOOHIIbHAs
MOAPEIIETKA.

Ocobennoctu 30HHOM cTpykTypbl BTCIL IloBepxaocTs @epmu metamios u BTCIL

. OcHOBHBIE MeTONIbI U3yueHUs1 kpucTamanueckoi cTpykTypel BTCII. Kpurnueckue napamerpsl

BTCIIL

Ocobennoctu xumnieckoit mpupoaer BTCIT.

Menb-KHUCIOpOaHbIE TIEPOBCKUTHBIE OJIOKM M JIETKO NOJSIPU3YIOIIUECS] HOHBI B CTPYKTYpe
BTCIIL

Xumudeckas clioskHOCTh 1 pobnemsl noayueHust BTCII ¢ 3agaHHbIME CBOMCTBAMU.

. OcoberHOCTH (PU3NIECKUX U CBEPXIPOBOISIINX CBOWCTB.
56.

@Da30Bble COOTHOIIEHHS U aHAIN3 MEPCIEKTHB pa3padoTKH HOBBIX MeTonoB nosydernss BTCII-
MaTEPUATIOB.

KaruoHnHsIil u aHnoHHBIH cocTtaB U cTpykTypa BTCIL

3aBUCUMOCTb CTPYKTYpPbI TBEPAOrO pacTBOpa OT KATUOHHOTO M aHHOHHOT'O COCTaBA.
Bucmyrosbie BTCII, pryrHuku. "XuMHuUecKoe HaBieHHE" U TeOMETpHUecKas CTaOMIIbHOCTD
ctpyktypsl BTCIL

Mertons! cuareza BTCII-¢a3 u nonydaenune BTCII-matepuanos.
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61. luarpammbr Time-Temperature-Transformation kak MeTon KOHTpPOJIS TBEPAOGDA3HOTO pacrana
BTCIL
62. Kpuoxumuueckasi u RESS Ttexaonorus. JIeHThI, TOHKHE MJIEHKH, KEPAMHKA U MOHOKPHUCTAJLIBL.

Obpazey Ik3ameHayuonnozo duiema

IOy BIIO IOHEIIKAN HAIITHOHAJIbHBI YHUBEPCUTET>»
DU3UKO-TEXHUYECKUH (PaKyIbTET

Hanpasnenue noocomoesxu: 44.04.01 Ileoazozuueckoe obpazosanue

Maeucmepcras npoepammar Hnpopmamuxa 6 puzuueckom obpazosanuu

IIpoepamma noozomosxi: Mazucmpamypa

Cemecmp 2

Yuebnasn oucyunnuna H3zbpannsie 2naewt hpu3uku KOLOEHCUPOCAHHO20 COCIMOARUA
BUWIET Nel

1. ITapa- u nuamMarHeTU3M CBOOOIHBIX HOHOB.
2. TynnenbHbIH 3PEKT B CBEPXMPOBOTHAKAX.

VYTBepKIEeHO Ha 3acenaHnu kadeapoit odmel GU3NKN U TUAAKTUKH QU3HKH,
MPOTOKOJ Ne oT*“ 7 20 r

3aB. xadenpoit

IIpenonasarens

Kpumepuu OUECHUBARUA IK3AMECHA

Homep 3a0anus Konuuecmeo 6annos
3ananue 1 15
3anaHue 2 15
3ananue 3 20
Bcero 50 6aas10B

CoaepxaresbHbII MOAYJIb 3
Teopemuueckue 6onpocst K IK3ameny

1. banmancHble COOTHOIICHHUS 1 OOIIHIA BU/ 3aKOHOB COXPAHEHHSI B MEXaHUKE CIIJIOLTHBIX
cpen.

2. HWurerpampHple W JoKadbHble (nuddepeHunanpHble) (POPMYTUPOBKH  3aKOHOB
COXPaHEHUs.

3. CoxpaHeHHe MaccChbl U S3HEPTHUM.

4. bananc sHTpONUMU.

5. 3akoH coxpaHeHus UMIyJbca. TeH30p HApPsLKEHUH.

6. TepmomuHamMuueckue OrpaHUYEHUsT B paMKax JIMHEHHOW TEOPUH JIOKAJIbHOTO
paBHOBECHSL.

7. Mopenb BSI3KOU TEIIONPOBOAHON Cpefbl OAHOKOMIIOHEHTHON KUAKOCTH.

8.  Monenb naeanbHON KUAKOCTH. M33HTPONUYHOCTD.

9. Masnble BO3MYIIEHHUS] B HIEAIBHON CXXHUMAEMON JKUAKOCTH (3BYKOBBIE M 3HTPOIHIHO-
BUXPEBBIE BOJIHBI).

10. Ycnosust Ha MOBEPXHOCTSIX Pa3pbIBOB.

11. UnTerpan bepHymnu ais CTallMOHAPHOTO TEUCHUS UACANBHON KUIKOCTH.
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12. YpaBuenue suxps. Teopembr Kenpsuna (Tomcona) 1 beepkHeca 1t HUPKYIISLIAH.

13. BMOpOXEHHOCTb BUXPEBBIX JINHUM.

14. Teopema Dprens.

15. IloTeHUManbHBIE TEUEHUs HACATBHOMN *KUIKOCTH.

16. HUurerpan Jlarpamxka-Komu.

17. TloTeHumanpHOE OOTEKAHHE TEJ UI€ANTBHOM KUIKOCTBIO.

18. Ilapagoxc Hamambepa.

19. Ilnockas 3aga4a MOTEHLUHUAIBHOTO OOTEKAHHS TEJI.

20. Buxpu B HaeaapHON KUIKOCTH.

21. BoJsHBI MaNOH aMIUTUTY/bI B UAEANTBHON HECKUMAEMOM KUIKOCTH.

22. DJeMeHTbl TEOPUH HEJMHEMHBIX BOJIH.

23. JlamMuHapHBIE TEUEHUs HEC)KUMAEMOU BSI3KOU JKUIAKOCTH.

24. CrokcoBo obrekaHue TBEpIOH cepsl.

25. TMapagoxc CTokca Il HUJIMHAPA.

26. O3eeHOBCKOE MPUOIMKEHUE.

27. Meroa cpalmuBaeMbIX ACUMITOTUYECKUX PA3IOKEHUM.

28. Tounble peleHus: ypaBHEHHUN BSI3KOU KUJKOCTH.

29. JlamuHapHO€ T€UEHHE B IONPAHUYHOM CJIOE.

30. HeycTOMUMBOCTD TEYEHUM BI3KOM W HOACATBHOM HEC)KUMAEMbIX OJHOPOIHBIX
JKUJKOCTEH.

31. beckoHeYHO Majble BO3MYLIECHHUS.

32. PasBuTHe THUAPOIMHAMHYECKONW HEYCTOMYMBOCTH U OCOOEHHOCTH TIepexoaa K
TypOyJIEHTHOCTH.

33. Cxkopoctb 3Byka. MuaTerpan bepuymnu.

34. HUcreuenue u3 6axka. MakcumajbHasl 1 KPUTUYECKAST CKOPOCTH.

35. JIBmxkeHue rasza B TpyOe nmepemeHHoro cedenusi. Cormo Jlasas.

36. Ilony4yeHne CBEPX3BYKOBOTO MOTOKAa B LIMJIMHApPHUYECKHX Tpydax. PacmpocrpaneHue
KOHEUYHBIX BO3MYLICHUN.

37. Ckaudok yrioTHeHus. 3MeHeHue napaMeTpoB MOTOKA B IIPSIMOM CKadKe.

38. VYnapnas annabara.

39. I'mapoanHaMUYECKOE Moo0ue.

40. TemnoBoe nogoodue.

41. MuddysnonHoe nogodue.

42. CtpykTypa noToKa B Tpydax.

43. TlepeHoc Teruia Npy yCTAHOBUBIIEMCS JJAMUHAPHOM JIBIDKEHUH B TPyOe.

44. YpasHenue PeitHonbaca.

45. TIpodunm ckopocrteli npu TypOYIEHTHOM ABHIKEHHH B KPYTJIOi TpyOe.

46. Obmas 0cOOEHHOCTh KaBUTALMOHHOM 30HbI. CTaluu Pa3BUTHS M THUITbI KABUTALIUH.

47. IlepeMemaromascs KaBUTalKs B IOTOKE JKUIKOCTH.

48. IlpucoeanHeHHas KaBUTALMSA B MOTOKE KUIKOCTU.

49. Buxpesas KaBUTaLMsl B IOTOKE >KUJKOCTH.

50. IIposiBieHHNe KaBUTALMK U €€ 3HAUYCHHUE.

51. T'ugponuHamuueckue 3pHeKThl KABUTALIH.

52. KaurtanmonHoe paspyiienue. [Io0ouHbIe IPOSIBICHUS] KABUTALIUH.
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Obpazey Ik3ameHayuonnozo duiema

IOy BIIO IOHEIIKAN HAIIHOHAJIbHBI YHUBEPCUTET>»
DU3UKO-TEXHUUECKUH (PaKyIbTET

Hanpasnenue noocomoesxu: 44.04.01 Ileoazozuueckoe obpazosanue

Maeucmepcras npoepammar Hnpopmamura 6 puzuueckom obpazoeanuu

IIpoepamma noozomosxi: Mazucmpamypa

Cemecmp 3

Vuebnasn oucyunnuna H3zbpannsie 2naewt hpu3uku KOHOEHCUPOBAHHO20 COCIMOARUA
BUWIET Nel

1. Manble BO3MYIIEHHUS] B UACATBHON CXKUMAEMOH JKUAKOCTH (3BYKOBBIE W SHTPOIUITHO-
BUXPEBBIE BOJIHBI).
2. Ynapuas agnabara.

YTBepkaeHO Ha 3acenaHuu kadenpoit odmel GU3NKu 1 TUAAKTHKY (PUHKH,
MPOTOKOJ Ne oT*“ 7 20 r

3aB. xadenpoit

IIpenonasarens

Kpumepuu OUECHUBARUA IK3AMECHA

Homep 3a0anus Konuuecmeo 6annos
3ananue 1 25
3anaHue 2 25
Bcero 50 6annos

11. OBPA3EIl TECTOBOI'O 3AJAHUA

He npedycmompeno

12. KPUTEPUU OINEHUBAHUWA

CoaepxaresbHbIi MoayJib 1
ITo xypcy mpenmnojaraercs NMpPOBENCHHE NMPOMEXKYTOYHON aTTECTALMU B BUAE MOIYJIBHOIO
KOHTPOJIS M 3a4€T.

Pacnpeoenenue 6anios, komopsie MOZyn nOIyHUmMs CHYOEeHN1bL
6 npoyecce U3y4eHus OUCUURTUHbBL

MaxkcumaJjibHOe

®DopMa KOHTPOJIA
KOJIHYECTBO 0AJJIOB

MoaynbHbIN KOHTPOJIb 40
3auer 60
Bcero 100
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CoaepxareibHBIN MOAYJIb 2

Ilo xypcy mpeamoJiaraercsi NpoBEAEHUE MPOMEKYTOYHOM aTTECTalUU B BHJE MOAYJIBHOTO
KOHTPOJISI, BBIMOJIHEHHE KOHTPOJBHBIX PadOT M 3K3aMeHa. DK3aMeH CHAIT CTYASHTHI C LEJbO
MOBBIIICHUS] PEUTHHTA.

Pacnpeoenenue 6anios, komopsie MOZym nOJIyHUms CHyOeHn1bl
6 npoyecce U3y4eHuns OUCUURTUHbBL

MaxkcumaJjbHoOe

®DopMa KOHTPOJIA
KOJIHYECTBO 0AJJIOB

KontponbHas padora Nel 10
KontponbHas padota Ne2 10
MonaynbHBIN KOHTPOJIb 30
DK3aMeH 50

CoaepxaresbHbIH MOAYJIb 3

Ilo xypcy mpeamoJsaraercsi NpoBEAEHUE MPOMEKYTOYHOM aTTECTalUU B BHJAE MOAYJIBHOTO
KOHTPOJISI, BBIMOJIHEHHE KOHTPOJBHBIX PadOT M 3K3aMeHa. DK3aMeH CHAIT CTYIEHTHI C LEJbO
MOBBILICHUS] PEUTHHIA.

Pacnpeoenenue 6anios, komopsie MOZym noIy4ums CHyOeHnbl
6 npoyecce U3y4eHus OUCUURTUHbBL

MaxkcumaJsibHOE
dDopMa KOHTPOJIA
KOJIH4YecTBO 0a/1710B
IIpaxktrueckas padora Nel 5
IIpakrrueckas padora Ne2 5
IIpakrrueckas padora Ne3 5
IIpaxrrueckas padora Ned 5
IIpaxrrueckast padota Ne5 5
[Ipakrrueckas padora Ne6 5
IIpaxkrrueckas padora Ne7 5
MonaynbHbIN KOHTPOJIb 15
OK3aMeH 50

Ilkana coomeemcmeus 641106 uauuouaﬂbuoﬁ wKaie

Ouenka Ouenka no . Ouenka no
. OueHka no rocyJapcTBeHHO# mKaJe .
no mkajie | 100-6annbHoM (ok3amen, nudepeHIUpoBannbIii 3aueT) rocyAapcTBeHHOM
ECTS mKaJIe s peHuHp mKaJe (3a4er)
A 90-100 5 (oTAHM4HO) 3aUTEHO
B 80-89 4 (xopo1mo) 3a4TEHO
C 75-79 4 (xopomwmo) 3aUTEHO
D 70-74 3 (YAOBIETBOPHUTENBHO) 3a4TEHO
E 60-69 3 (YAOBIETBOPHTENBHO) 3aUTEHO
2
FX 35-59 (HEyI0BIICTBOPHTENLHO) He 3a4TeHo
C BO3MOYKHOCTBIO MTOBTOPHOM CAa4H
















