


Pabouass nporpammMa pucHuIvinHbl «®uH3HKa TBepAoro Tejaa» i
oOyuatomuxcsi 1o HanpaeileHdto moarotoBkd 03.03.02 ®usuka (Ilpoduins:
dusuka), cocrtaBneHa Ha ocHoBaHUH DedepalbHOrO0 rocyAapCTBEHHOIO
o0pa3oBaTeNbHOrO CTaHaapTa Beicllero ofpa3oBaHusi — OakajaBpuaT IIO
HanpasieHuo noarotoBkd 03.03.02 @PusMka, YTBEPXKIEHHOIO MPHKAa30M
MunucrepcTBa Hayku H BhIcHIero obpasoBaHus Poccuiickolt ®enmepauuu OT
07.08.2020 Ne 891 (c u3M. u nom.), Ilopsiaxka opraHus3alldd H OCYIIECTBJICHUS
00pa3oBaTENbHON [EITEeNbHOCTH 110 00pa3oBaTENbHBIM IIpOrpaMMaM BBICILIETO
obpasoBaHMs — IlporpamMmaM OakanaBpuaTa, IporpaMMaM CHELHaIUTETa,
nporpamMMmaM MarucTpaTyphl, YTBEpKAECHHOTO NpHKa3oM MuHucTepcTBa HayKd U
BEICIIETO 0Opa3zoBaHus Poccutickoit Menepauuu ot 06 anpens 2021 r. Ne 245 (c
M3M. M JOM.), B COOTBETCTBHUH C Y4eOHBIM IUJIAHOM, YTBEPXIAEHHBIM YU4EHBIM
coeToM ®I'BOY BO «Jloul'V» nns Habopa 2024 rona.

Pa3padorunk:

IOLEHT Ka(eapel TEOPETHUECKOH

(GH3HKH H HAHOTEXHOJIOTHIi.

KaHI.(pH3.-MaT.HayK B.W. ®unoxun

PaGouas mporpaMma yTBEp)KIeHA Ha 3acelaHHH Kagenpbl TeopeTHHecKoif (H3HKH H
HaHOTEXHOJIOTHH.
IIpoTokoin ot 26.03.2024 r. Ne 16

3aBenytounit kagenpoii A.T. Ilerpeuko
COI'TTACOBAHO:
Jlexan (pu3HKO-TEXHHYECKOTO

takyasTeTa domeHKo
28.03.2024 .

Yyebno-Meroanyeckast KoMuccus GU3HKO-TEXHHYEC: ! }:a’
[TpoTokon o1 27.03.2024 r. Ne 2. /
[Tpencenarens P74 /5 3. H. Kotenko
PykoBoauTenn ocHOBHOIT NpodeccHoHanbHOH //
00pa3oBaTEaLHOIT IPOrPaMMBI: ~ ﬂf‘ y
V4 /4

KaHInIaT pH3HKO-MaTeMaTHYeCKHX HayK \. B. Besyc
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1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHON
IMPOI'PAMMBbI
1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE

U CONYTCTBYIOIINE AUCIUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS U3yUCHHE JAHHOM:

JMCHUIUIMHBL TIpOrpamMMbl OakaiaBpuara: MaTeMaTHYeCKUH aHainu3, AHaIUTHYeCKas
reomeTpusi W JuHeWHas anreOpa. Teopus rpymm, OOmas M 3KCIepUMEHTalbHAs (U3KMKa
(Mexanuka), O0mas u sxkcriepuMenTanbHas pusuka (MonekynsapHas pusuka. TepmMoauHaAMHUKA).

1.2. JlucuuiuimHbl, KypcoBble pabOTHI W MPAKTUKH, JUIS KOTOPBIX OCBOEHHE IaHHOM
JTUCIUTUTMHBL  He0OXOAMMO Kak mpemumecTByromee: @Dusuka eOpMHPOBAHHBIX  Cpei,
[Tpon3BoACTBEHHAS: TPEAIUIUIOMHAS IPAKTHKA.

2. OIIMCAHHUE JUCHUIIVINHBI

2.1.  OOmas xapakTepucTUKa

HanmenoBanme mokasaTeins 3HaueHUE OKa3aTes

Hazpanue oOpa3oBaTenbHOIl mMporpaMmbl

03.03.02 ®duzuka (ITpodwis: Ousnka)

Iudp 1 Ha3BaHHE B COOTBETCTBHUH C
y4eOHBIM IIJITAHOM

b1.B./IB.9.2 ®wusuka tBepaoro Teia

Yactb 00pa3oBaTeIbHON NPOTrpaMMBbl

BapuaruBHas yactb: BEIOOp 00y4aromerocs

KonandecTBO 3a4eTHERIX CANHUIL / Bcero 4acoB

6,5/234

2.2.  PacmpenereHne 9acoB 10 MeproaM 00ydeHUS
OO611ee KOJIMYECTBO YaCOB
o £ camocCTosI-
dopma | @ o
= | € | nekuu- | mabopa- | MpakTH- | TEIBHOU dopma
o0yueHus 2 BCETO
8 | OHHBIX | TOPHBIX | YeCKHX | paboOThI+ KOHTPOJISI
KOHTPOJIb
OuHas 4 7 26 52 48 126 9K3aMEH
Ounast 4 8 20 30 58 108 9K3aMEH
Ounas, Bcero 46 82 106 234
3. HEJU JUCHUTTIJIMHBI
VYrnyOnenne 3HaHUN 1O psSay TEOPETHUYECKUX TMpodieM B o0MacTu  (U3HKHU

KOHICHCUPOBAHHOTO COCTOSIHUST M 3HAKOMCTBO C MpoOieMamMH COBpPEMEHHOH (hU3HKHU
MOJTYITPOBOTHUKOB, (PU3UUYECKOTO MAaTEPUATIOBEICHHUS.

4, KOMIIETEHIHUU OBYYAIOIIETI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS KOMIIOHEHTA OBPA3OBATEJBHOM MPOT'PAMMBI, UX
NHINKATOPBI U IIVTIAHUPYEMBIE PE3YJIbTATBI OB YUEHMU S
KoMnerenmun Wnaukatopsr Pesynbrarel 00yueHus
ITK-3. I1K-3.22. I1K-3.22.1. 3HaeT OCHOBEI OCHOBEI
Cnocoben npoBoauth U | PaccmatpuBaer COBPEMEHHOU (PU3UKU TBEPJIOTO TeTa,
YIIPABIISITh BO3MOJXKHBIC TIOJXOBI K | KJIACCH(HUKAIUIO TBEPIBIX BEMIECTB 110




pe3yJibTaTaMHi Hay4YHbIX
UCCIIEOBAHUM U
OTIBITHO-
KOHCTPYKTOPCKUX padoT
B M30paHHOMN 00JacTH
IKCIIEPUMEHTATILHBIX U
(WIIM) TEOPETUUYECKHUX
buznuecKux
HUCCIEN0BAHUHN C
MIOMOLIBI0 COBPEMEHHOMN
npuOOpHO 6a3sl (B TOM
YHCIIE CI0KHOTO
bu3IecKoro
000pyI0BaHus) U
UH(MOPMaILIMOHHBIX
TEXHOJIOTHI C y4ETOM
OTEUYECTBEHHOIO U
3apy0eKHOTO OTIBITA.

PEILICHHIO 3a/1a4
npodecCHOHATBLHOM
NEeSITeITbHOCTH,
OIICHUBACT UX

3¢ peKTUBHOCTD U
COOTBETCTBUE
MOCTABJICHHBIM IIEJISIM.

0COOEHHOCTSIM AJICKTPOHHOU
CTPYKTYPBI, KpUCTAILTOTpaPUISCKIM
XapaKTEPUCTHUKAM U (PU3NUECKUM
(9MEKTPUYECKUM, MATHUTHBIM,
(UBUKO-MEXaHMYECKUM) CBOMCTBAM
I1K-3.22.2. Ymeer

aHAIM3UPOBATh, MOJICTTUPOBATH U
MPOTHO3UPOBATH CBOWCTBA TBEPIBIX
BEIIIECTB U MaTEePUAJIOB

I1K-3.22.3. Bimageer HaBBIKAMU
MPOBEJICHUS UCCIICIOBAHUI CBOMCTB
TBEPJBIX BEIIECTB

I1K-3.23.

IIpumenser

3¢ peKTUBHBIC METOIBI
pelIeHus 3a1a9
npodeccuoHanbHOMI
JIeATeTLHOCTH B 00J1aCTH
(bu3KUKHN TBEPAOTO TeNa.

I1K-3.23.1. 3HaeT coBpeMeHHbIE
METO/IbI UCCIICIOBAHUS TBEPIBIX
BEIIIECTB, OCHOBHBIC BEJIMYUHBI,
XapaKTePU3YIOIINe MEXaHHIECKHUE,
DJIEKTPUUYECKUE, MATHUTHBIE,
ONITHYECKUE CBOMCTBA TBEP/IBIX
BEIIIECTB

[1K-3.23.2. YMeeT caMOCTOSTEIIEHO
MPUMEHSTh Ha MPAKTHKE METOIbI
pacueTra BKHEUIITUX XapaKTePUCTHK
TBEPJIbIX BEILECTB

[1K-3.23.3. BiiageeT HaBbIKAMH
00pabOTKH AKCIIEPUMEHTAIbHBIX
JAHHBIX ¥ UX aHAIN3A.

5.

IMTPOI'PAMMA JUCHUIIJIMHBI

HasBanue teMnl

KpaTkoe conepxaHue TeMbl (BOIPOCHI TEMBI)

Paznen 1.

MexaHn3Mbl 00pa30BaHUs U POCTa
KPUCTAJIIIOB. MeTO/bI BBIPAIMBAHNS
KPHUCTAJLIOB.

Hanoctpyktypsl.  @ymnepensl, rpadeHbl U
yIJIepOHbIE HAHOTPYOKH. MeTonbl TOTydYeHus,
CTpOEHHE U CBOWCTBA. MeToabl IONYYEHHUS
TOHKHX IUICHOK. OcakaeHue IJICHOK M3 ra30BOH
¢azpl. XKunkodasHas snurakcus

®u3nKa pealbHbIX KPUCTAIUIOB.

Knaccudukanus nedexroB cTpykTypsl. Toueunbie
nedextsl.  Juciokanuu. Bektop  Broprepca.
JIBmkenue auciokanuu. MeTonbl HaOIIOIEeHUS
IUCIOKAIIUM.

Bunel  marepumanpHBIX cpeq M HX
IEKTPOAMHAMUYECKHE ITAPAMETPHI.

YpaBHeHust Makcgenna B BEIIIECTBE.
Hamarnnuenue u mnonsgpuzanus. MarepuaibHbie
ypaBHeHUs. CBOMCTBa CIUIONIHBIX CPEI C OOIIMX

MO3ULUI ANEKTPOANHAMUKH.
DeHOMEHOIoTnYecKas KJ1acCU(pUKaII
MarepuasoB.

Maruauroontudeckue 3pPeKTsl. Oddexter Dapages u Keppa. Ocobennoctu
NOIJIONIEHNUsT  cBeTa B (eppUMarHeTHKax.
MarauTtoontuyeckas T0OpOTHOCTb.

TuIbl MAarHUTHOTO YHOPSIIOYEHUS JlnamMarueTusm. [TapamarueTusm.
deppoMarHeTusm. AnTudeppo- "
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dbeppumaraeTusM. [ eTUKOMTATBHBIA MarHeTH3M.
[Tpumepsr  antudeppo- U  (HeppUMarHUTHBIX
KpucTajuioB. [[pyrue BUJbl ynopsiioueHusl.

OCHOBHBIE BHIBl B3aUMOIECHCTBUUA B
(beppOMarHUTHBIX KpUCTA/UIAX W HUX
MaKpOCKOIMYECKHUE MPOSBICHHUS.

I[Ipsimoe 1 KOCBEHHOE OOMEHHOE B3aUMOJICHCTBHE.
Junosnb-aunoasHoe u CIHMH-OpOUTATIBLHOE
B3aumozelcTBusa. ClloHTaHHasi HAMATrHUYEHHOCTD.
MarHuTHas aHU30TPONHSL.

Pazpen 2.
Pacnpenenenue crioHTaHHo | [Ipubnuxenue MHUKPOMarHeTu3Ma. Meton
HaMarHUYEHHOCTH B KpUCTaJLIE. CKaJIIPHOTI'O HoTeHIMaja B 3agayax

MarHUTOCTaTUKU.  YpaBHeHus Jlammaca u
[lyaccona. Pa3smarnumuuBaroniyge moJis. DHEPTus
JIOMEHHOU CTPYKTYPBL. CrpyKTypbl c
HE3aMKHYTBIM U 3aMKHYTBIM  MarHUTHBIM
IIOTOKOM.

[IpobnemMa TpaHUYHOTO CJIOSA  MEXKIY
JIOMEHaMH.

I'panunst biioxa u Heenst. DHeprust 1O0MeHHOM
rpanunel.  180-rpagycHele  u  90-rpanycHble
rpaHunel.  JluHamMuka ~— JOMEHHBIX — IpaHULL.
OddextuBHas Macca rpanunbl. KoapduuueHt
BS3KOCTHU U MOABM)KHOCTb I'PaHMIIbI

I'ampBaHOMArHUTHBIC SIBICHUS.

Oddexr Xomnma. MarHuTOpe3UCTUBHBIN APEKT.
Konoccanbnoe u TUTaHTCKOE
MarHUTOCOTIPOTUBIICHUE.

Cwmenienue  goMeHHbIX — rpanuil.  [Ipoueccsl
BpalllcHUs ~ HamarHudeHHoctu.  llepectpoiika
JOMEHHOM  cTpykTypbl. Ponb  nedextoB u
B3aNMMOJICHCTBHUS JIOMCHOB.

MaKpOCKOHI/I‘leCKI/IC IIpOonIeCChI
nepeMaroHn4rMBaHusl.
MHKpOCKOHI/I‘-ICCKI/IC MCXaHU3MbI
nepeMaraHn4ruBaHu s

[Ipeneccuss MarHUTHBIX MOMEHTOB. YpaBHEHHUE
Jannay-JIudumia. VYuer JIUCCUTIaTUBHBIX
Mpo1eccCOB. MeXaHN3MBbl peslaKcaliu.

CocraBbl, CTpyKTypa U  CBOICTBa
deppormnuHenei

O6mas ¢opmyna cocraBoB. TBepible pacTBOPBI.
Kpucrammmueckas cTpykrypa. Pacnpenenenue
kaTioHOB.  HopmanbHble u  oOpaiieHHbIE
HIMUHENM. MarHuTHas MUKpOCTpykTypa. Teopus
Heens. OcHoBHBIE XapaKTEPUCTUKH (PEPPUTOB-
LIITUHENEH.

CocraBbl, CTpyKTypa U  CBOICTBa
¢bepporpanaros

O6mas ¢opmyna cocraBoB. TBepible pacTBOPBI.
Kpucrammmueckas cTpykrypa. Pacnpenenenue
KaTHOHOB. depprMarHeTusm TpaHaToB.
OCHOBHBIE XapaKTEPUCTUKU (PepPUTOB-TPAHATOB.

CocraBpl, CTpyKTypa H  CBOMICTBa
HEPOBCKUTOMNOI00OHBIX MAHT'AHUTOB

OO6mas  ¢dopmyrna  COCTaBOB.  3aMEIICHUS.
Kpucrannuueckass crtpykrypa. Pacnpenenenue
KaTUOHOB. Mar"uuTHasgs  MHKpPOCTPYKTypa H
MarHUTOCOTIPOTUBIIEHHE. OcHOBHbIE
XapaKTepUCTUKHU MEPOBCKUTONOAOOHBIX
MaHTaHUTOB.




6

6. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

6.1. ®opma oOyueHus — ouHas, Kypc — 4, cemectp —7/

HaunmenoBaumus pPasaciioB U TCM

KonnuectBo yacoB

Jlexu. | JlaGop. | Ilpakr. | CPC | Bcero

Paznen 1. 26 52 48 126
MexaHu3MbI 00pa30BaHuUs H POCTA 4 9 8 21
KpHUCTaUI0B. MeTO/1bl BhIpalllBaHUsI
KPHUCTAJUIOB.
®dusnka pealbHbIX KPUCTAJIIOB. 4 9 8 21
Bunbl marepuanbHbIX Cpe U UX 4 9 8 21
UIEKTPOAMHAMHYECKUE TapaMeTpBhl.
MarnuToontuieckue 3pQeKTol. 4 9 8 21
Tunpl MAarHUTHOTO YIOPSIIOYEHUS 5 8 8 21
OcHoBHBIE  BHABI  B3aUMOJCICTBUII B ) 8 8 21
(GeppOMarHUTHBIX  KpUCTaUlax U HUX
MaKpOCKOMUYECKHE MPOSIBICHHSL.
NTOI'O 3A CEMECTP 26 52 48 126

6.2. ®opma oOyueHus — ouHas1, Kypc — 4, cemectp — 8

HaumeHoBaHus pa3zienoB U TeM Koumrriectso acos

Jlexu. | Jlabop. | Ilpakr. | CPC | Bcero

Paznen 2. 20 30 58 108
Pacnipenenenne cioHTaHHON 2 3 7 12
HAMarHMYEHHOCTH B KPUCTAJLIE.
[IpobnemMa  rpaHUYHOTO  CIOS  MEXIY 2 3 7 12
JIOMEHAMH.
["anbBAHOMArHUTHBIC SIBJIICHMUSI. 2 3 7 12
MaxkpocKonM4ecKHe MpOLECChl 2 3 7 12
nepeMarHMYMBaHMsL.
MuKpoCKONMYECKUE MEXaHU3MBI 2 3 7 12
nepeMarHu9uBaHMs
CocraBbl, CTpYKTypa U CBOWCTBA 2 3 7 12
dbeppormuHenei
CocraBbl, CTpYKTypa U CBOWCTBA 4 6 8 18
dbepporpanaroB
CocraBbl, CTpYKTypa U CBOWCTBa 4 6 8 18
MIEPOBCKUTONOMOOHBIX MAHTaHUTOB
NTOI'O 3A CEMECTP 20 30 58 108
NTOI'O 11O KOMITIOHEHTY OIIOII 46 82 106 234

7. OLHEHOYHBIE MATEPUAJIBI (CPEACTBA) JUISA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTALIUU

7.1. KoHTpoJibHbIE BONPOCHI
Paznen 1

1. DnemeHThl aOCTPAKTHOMN TEOPUU TPy
2. Tlomyknaccuueckast MOAETb TMHAMUKH 3JIEKTPOHOB
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DneKkTpoH-(hOHOHHOE B3aUMOICHCTBIE

30HHAas CTPYKTypa MOJIYyMETAIOB U PEAKO3EMENBbHBIX METAIIIOB
Mertobl pacueTa 30HHOU CTPYKTYPBI

Cratudeckas 3JEKTPOIPOBOIHOCTE U 3P dekT Xosuta B Moaenu pyne
[Tepuonuueckue rpannunbie ycinosusi bopua-Kapmana

Merto/ CUIIbHOM CBSI3U

CkopocTb nu3MeHeHus GyHKIUU pacipeieIeHUsI BEPOSITHOCTH 3@ CUET CTOJIKHOBEHHIA
10 YpoBuu Jlannay st CBOOOTHBIX ¥ JUIsl OJIOXOBCKUX AJIEKTPOHOB

11. VYpasuenue lpeaunrepa

12. TlpocTpancTBeHHbBIE TPYMIBI. HepuBOAUMEIEC IPEICTABICHUS TPYII
Pasnen 2

YPOBHHU 3JIEKTPOHOB B EPUOIUUECKOM I10JIE

Mexanu3mbl cBepxipoBoauMocTu. KynepoBckue napsl
[Tpubnuxenne BpeMeHH pellakcallii U HepaBHOBECHAst (DYHKIIHSI pacripeieieHust
Teopus meramioB 3ommepdenbaa. CBOOOAHBIN IEKTPOHHBIH ra3
[ToBepxHocTHBIE A dexThl. PaboTa BeIx01a

BonHoBbIE makeThl 6JI0XOBCKUX 2IEKTPOHOB

Teopema bioxa

Teopus merainos [dpyne

CepxnpoBoaHUKH 1-Tr0 U 2-ro poja

0. MeTton siueek ¥ METOJT IPUCOEAMHEHHBIX TUIOCKUX BOJH

11. CeepxmpoBogumocTts. Teopust [ uu30ypra-Jlannay

12. MexaHHU3MBbI paccessHUs IEKTPOHOB

13. 3oub bpumtrosna

14. Tlonyknaccuueckas MOJeIb MPOBOJAUMOCTH

©ooN Ok~ W

BoOoo~Nooa~wONE

7.2. TeMbl NHCbLMEHHBIX PA0OT (THUIBI 32/1a4)
— Onpenenenne Kiacca TOYHOCTH CPEICTBA U3MEPEHUS
— KadgecTBeHHOE pacro3HaBaHUE METAIIOB

— HccnenoBanue 3aBUCHMOCTH  AJIEKTPUYECKOTO  COMPOTHUBIIEHUS METaUIOB  OT
TeMITepaTypbl
— U3MepeHue yaenbHOrO CONPOTHBICHHUS METAJUIOB METOJAOM BOJBTMETpAa U
ammepMerpa
KonTponbHast paboTa 1Mo HpoBEpKE TEOPETUYECKHUX 3HAHMM — IO BCEM TEMaM, C
MCIIOJIb30BAaHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.
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7.3. OOpa3en cojep:KaHusi IK3aMeHALIMOHHOT0 OnJieTa

JloHenkuii rocy1apCTBEHHbI YHUBEPCUTET
Du3HKO-TeXHUUECKUI (PaKynbTeT
Kadenpa teopernueckoii puU3UKu 1 HAHOTEXHOJIOTHI

[Tporpamma Beiciiero oopasoanusi  I[Iporpamma 6akanaBpuata

Hamnpasnenue noaroToBku 03.03.02 ®uzuka
[Tpoduns moaAroTOBKH ®dusuka

®dopma 00yueHUs Ounas

Cemectp CenpMoii,BoceMoit
Jucuunnmna ®dusuka TBEpAOro Tena

DK3aMeHalnOHHbBIN Omiier Ne 1

1. Teopema bnoxa.
KynepoBckue napsi.
3. Teopus meramios [pyxne.

VYTBepkeHO Ha 3aceaHuu Kadeapbl TeOpeTUUeCKol (PU3UKN U HAHOTEXHOJIOTUH, IPOTOKOJ
Ne or 202 .

3aBenyromuii kageapoit

DK3aMeHaTop

B ClIydac BCIACHUS yqe6Hor0 mnmponecca € UCIIOJIb30BAHHUEM 3JICKTPOHHOTO O6y‘IeHI/I${ n
JUCTaHIIMOHHBIX O6paSOBaTCJ'II>HI>IX TGXHOJ’IOFI/II\/JI, COZACPpIKaHUC Oujera MOXKET OTJIWYATLCS OT
MMPUBCACHHOTO.

8. PACHIPEJAEJEHHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OOmiast olleHKa 3HaHUM O00yyaroImMXCs MO JUCHUIUIMHE MpoBoauTcs no 100-OammbHON
HIKaJ€ HUCXOJ W3 MaKCUMyMa, MpPHUBEACHHOro B Tabiuie Huxke. OpraHu3alMoOHHO-y4deOHas
paboTa B ayIUTOPHH OLIEHUBAETCA HAa OCHOBE TAKUX KPUTEPUEB KaK IMOCEHIAEMOCTb 3aHATHIA,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 3aJaHUi, aKTUBHOCTh BO BpeMs
NPOBE/IECHUS JIEKIIMOHHBIX M NPAaKTUYECKUX 3aHATHH (ydacTHe B OOCYKIEHHMH TEKYILEro Hu
IPOIIEHHOr0 MaTepuaia, peleHne 3a1a4 U T.I1.).

8.1. Cewmectp 7

MaxkcumanbsHoe

Howmepa pa3nenos Busr pador
pa pasi ABLP KOJINYECTBO OaJLIOB

Opranu3anvoHHO-y4eOHas padoTa B ayAUTOPUHI
CamocTosTenbHas pabora

1 KoHnTponbHbIe paboThI 10 MPAKTHUKE
KonTtponbpHas pabora IO TEOPETHYCCKOMY
MaTepuany
UTOI'O
DK3aMeH

OO01muii UTOT 3a CEMeCTpP 100




8.2.  Cemectp 8

MaxkcumanbHoe

Howmepa pasnenos Bunael pabort
pa pasi ABLP KOJIMYECTBO 0AJJIOB

Opranu3aioHHO-y4e0Has paboTa B ayIMTOPUH
CamocrosTenbHas paboTta

2 KoHTposbHbIe pabOTHI MO MPAKTUKE
KontponpHass pabota 1O TEOPETHUYECKOMY
MaTepuany
UTOT'O
OK3aMeH
OOmuit uTor 32 CeMecTp 100

CooTBeTCTBHE 0AJITIOB OLICHKC

KOLiecTRBO GalIon O1teHKa 110 IITHOAIUILHOM IIKaJIe
s 100 ECTS | Dxk3amen, auddepeHInpoBaHHBIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpoIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIIOBJIETBOPUTEIILHO PUe——
35-59 FX HE 3a4TEHO
0-34 = HEYJIOBJIETBOPUTEIHHO S

9. OBECIIEYEHUE OBPA30OBATEJIBHOI'O MPOLECCA AJIA JINL C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMHU 31JOPOBbS 1 UHBAJINIOB

B xoze peanu3zanuy QUCIUILTHHBI HCIIOIB3YIOTCS CIICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00y4deHus1, TEKYIIEro KOHTPOJsl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTallii 00Yy4aroIuXxcs B
3aBUCHMOCTH OT UX WHIUBUIYAbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JeKIUu  O(QOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CIIeUeHUEM;

- JUIS  BBITIOJHEHWS ~ 3aJlaHus  TpU  HEOOXOJAMMOCTH  IMPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE UCTIOJIb30BAaHUE COOCTBEHHBIX YBEIUYUBAIOIINX
YCTPOMCTB;

- MMCbMEHHBIE 33JJaHusl OPOPMIISIOTCS YBEIUYEHHBIM HIPUGTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— JeKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMACbMEHHBIC 33JITaHUS BHITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOM (hopme;

— JK3aMEH TPOBOJUTCS B TNHCHbMEHHOH (opMe Ha KOMIBIOTEPE;, BO3MOKHO
poBeJicHUE B OopMe TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

- JeKIUd  OQOPMIISIOTCS B BHJIE OSJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CIIEIUATH3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICUeHUEM;

- MMACbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOAATCS B YCTHOW (popMe WM BHIMOTHSIOTCS B MTUCHMEHHOU
dbopme Ha KOMIIBIOTEpE.
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[Ipn HEoOXOOMMOCTH NpPEAyCMaTPUBAETCS YBEIWYCHHUE BPEMEHH [UIS TTOATOTOBKH
OTBETA.

[lpouexypa mpoBeneHHMS  NPOMEXKYTOUYHOW  aTTeCTalMd  JIs  OOydaromuxcs
YCTAHABJIMBACTCS C Y4Y€TOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpoMexyTouHast aTTECTAaLUsI MOKET IPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mpoueAypbl OIEHHBAHUS PE3YJIbTATOB OOYYEHHs JIOMYCKAeTCs C
UCTIOJIb30BAaHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHUH.

ObecneunBaercs A0CTyN K WHPOPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
Wurtepner s kaxzaoro oOywaromerocs B (opMmax, aJalTUPOBAHHBIX K OTPaHWYCHUSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIH:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

— B IICUYaTHOM (OpMe yBETUUYEHHBIM MIPU(TOM;

— B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHUX M CIa00CTBIIIAIINX

— B TIeYaTHOU (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) IU1s1 0OYYArOIIUXCS ¢ HAPYIICHUSIMU ONOPHO-BUTaTEIBHOTO armapaTra:

— B [IEYAaTHOH (opme;

— B (pOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MPOLIECCA

VYuebuple 3aHsATHS mpoBoaircs B 4 ydeOHom kopmyce Jonl'Y (r. [omenk, mp.
Tearpanbubiii, 13). Jlng mnpoBeneHus J1a0OpaTOPHBIX 3aHATUH TpeOyeTcs ayIuTopHs,
00opy/s0oBaHHAsi MEJIOBOM WJIM MAapKEpHOW JOCKOM, MYJIbTHUMEIUNHBIA IPOEKTOpP M 3KpaH,
HOYTOYK, KOMIUIEKT yueOHON MeOenu Ui CTYAEHTOB, pabodyee MeCTO MpernoiaBaTess, BbIXOI B
WHTepHEeT — MPOBOHOM WK ¢ UCoib3oBaHreM Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuHoii OMOnMOTEKM YHUBEpPCUTETa M APYTUX AJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, MNpeACTaBICHHOE B Yy4eOHO-METOJUYECKOM KaOuHeTe
KadeIpsl TEOPETUUECKON (PU3NKU U HAHOTEXHOJIOTHH (ayn.256).

OOyuaronyecss HUMEIOT BO3MOXHOCTb  HCIIOJIB30BaTh y4eOHBbIE MaTepuasibl 110
JTUCLUILIMHE, pa3MelieHHble Ha tiatdopme Moodle IlenTpa aucTaHIMOHHOTO OOpa3oBaHUs
OI'bOY BO «/loul'Y». IIpn u3ydeHUn QUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  ucronp30BaHMEM  pecypcoB  IUIaT(GOPMBl  JUCTAHLIMOHHOTO  0Opa3oBaHUS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4aroUmIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM pabOoTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEparypa

1. Tlasnos, I1. B. ®u3uka TBepaoro Tena : Yued. I CTYJCHTOB BY30B, 00yJaroml. 1O
Hanpasienuto "®uzuka" u np. / [1.B. IlaBnos, A.®. Xoxj0B. - 3-¢ u3a. - M. : Beicur. mk., 2000.
- 494 c.

2. Cagenbes, U. B. Kypc o6meit ¢puzuku : B 5 kH. : [Y4e6. nocobue mist Bry3os]. K. 5 :
KBanroBas ontuka ; AtomHas ¢usuka ; @usuka TBepAoro Tena ; OuU3nMKa aTOMHOrO fA1pa U
sanemenTapHbix yactuil / M. B. CaBenbes. - M. : Actpens : ACT, 2002. - 368 c.
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3. ®uzuka TBepaoro tena : JIad. mpakTukywm : Y4uel. nmocobue st CTyJIeHTOB (u3. Crell.
By30B. T. 2 : ®usnueckue cBoiicTBa TBepabIX e / [Tox pen. A. ®@. Xoxmosa ; A. H. Ceicoes, M.
1O. I'psiznoB, B. H. UyBunbaees u ap. - 2-e uza. - M. : Beicmr. mik., 2001. - 484 c.

4. CagenneB, 1. B. Kypc ¢dusuku [Tekcr] : B 3 1. : yueOHOe mocobue Ajisi CTYACHTOB
BY30B, O0YUaIOLIUXCS IO TEXHUYECKUM M TEXHOJIOTHYECKUM HAIPABJICHUSM U CIIELHUATBHOCTSIM.
T. 3 : KBanToBas ontuka. ATomHas ¢pusuka. Pusnka TBepaoro tena. Gu3nKa aTOMHOTO siipa U
anemenTapueix vactui] / M. B. CaBenmbeB. - U3n. 2-e. - Cankt-IlerepOypr : M3gaTenbcTBO
"Jlanp", 2006. - 302 ¢

11.2. ononHuTeIbHAS JUTEPATYPA

1. ®usuka TBepaoro Tena [DnekTpoHHbIH pecypc] : 28 kH. B PDF-dopmare / Jlab.
"Kommbrorep. nadopm. texnonorun". - M. : JIa6. "Kommnberotep. uadopm. texnomorun", 2004. -
1 anektpoHn. ont. auck (CD-ROM).

2. KBaHTOBast Teopust TBepJoro Tena : TepmuHosiorus / oTB. pea. A. M. Kocesuu ; AH
CCCP, Kom. nHayu. TexH. Tepmunosioruu. - Mocksa : Hayka, 1985. - 24 c.

3. Bunsd, @. XK. Jlornueckas CTpyKTypa 4acTHOM TeopuH oTHocuteiabHocTu / @. XK.
Bunsd. - M. : YPCC, 2001. - 158 c.

12. NHO®OPMALIMOHHBIE PECYPCHI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaHMoTeKA (HOB): denepanpHas
rocyaapcTBeHHas uHpopMaimonHas cucrema /| MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnroreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanucka. HeoOxoquma ycTaHOBKa MPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektponHas 6ubnuoreka: caiir. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPH3OB.
[OJIb30BaTeNen. —TeKCT: IIEKTPOHHBIN.

3. Hayunas snextponHnast OuGnmoreka «KubepJlenunkay: caidt / Accouuamms
«OTkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CcBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4, DNeKTPOHHO-ONOIMOTeYHAs cucreMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata obOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisl aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenns: 01.09.2023). — Pexxum nocTyna: it aBTOPU30B.
IOJIb30BaTese. — TEeKCT: 2JEKTPOHHBIMN.

6. DyeKkTpoHHO-0nb1uoTeunas: cucrema J{oul'V: caiitr / ®I'BOY BO «/loH['Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JoCTyna: cBOOOTHBIN. — TeKCT: IMeKTPOHHBIM.

7. yeKTpoHHbI KaTtajgor Hayunoit 6ubmmoreku Jlonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: snextponnsiit / DBC oul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, JJIEKTPOHHBIC
JIOKYMEHTHI — /17151 Tofib3oBatened JJoul'y.

8. Juexktponnblii apxuB [oul'Y: pazmgen caiita / HBb Jlonl'Y. — Tekcr:
anektponHsii // OBC [onl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxum roctyma: CBOOOIHBIIA.

13. ITPOI'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (kopnioparuBnas nureH3us Jorl'yY Ne 46484614)


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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2. Microsoft Office (kopnopatuBHas nunen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (sunensust nporpammsl Dream Spark 11st BBICIINX Y4eOHBIX
3aBECHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuuenszuun GPL, Apache,
BSD myist cB060HOTO TIPOTrpaMMHOTO OOECTICUSHUS ).
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