


Padoyass mporpamma nucuuriuHel «HoBble MarHHTHBbIC, ONTHYECKHE H
NONYNpPOBOAHHKOBBIE MaTepHaJbl» Uil oOydalolUMXCAd II0 HallpaBleHHIO
noarotoBku 03.03.02 dusuka (IIpoduns: dusuxa), cocraBieHa Ha OCHOBAHHH
QenepanbHOro rocyaapCTBEHHOTO 00pa30oBaTEIBHOIO CTaHAApTa  BBICLIErO
oOpa3zoBaHHs — OakanaBpuaT no HampabsieHHro noarotoBkd 03.03.02 Odwusuka,
YTBEp)XIEHHOro TIpHKa3zoM MuHHUCTepCTBAa HayKu M Bhbicllero o00pa3oBaHHs
Poccuiickofi ®enepanuun ot 07.08.2020 Ne 891 (¢ usMm. u jpom.), [lopsaka
OpraHHM3allUd U  OCYLUECTBIEHHS  o0O0pa3oBaTeNbHOH  [AEATENBHOCTH  IIO
oOpa3oBaTeNbHBIM IIpOrpaMMaM  BBICIIETO 00pa3oBaHHs — IporpaMMaM
OakanaBpuaTa, nporpaMmaM ClHelHaUTeTa, IIporpaMMaM  MarucTparyphl,
YTBEP)KJIEHHOI0 INpHKa3oM MuHUCTepcTBA HayKHM M BBICHIETO 00pa3oBaHMA
Poccuiickoli ®enepauuu ot 06 ampens 2021 r. Ne 245 (c u3M. U goI.), B
COOTBETCTBHUH C yUeOHBIM IJIaHOM, YTBEPXKIEHHBIM YueHbIM coBeToM ©I'EOY BO
«Joul'Y» mns nabopa 2024 rona.

Paspaborusnk:

npodeccop kadeapsl TEOPETHYECKO

(pH3HKH H HAHOTEXHOJIOTHIA.

JOKT.(H3.-MaT.HayK B.M. IOpuenko

Padouyas mnporpayMya yTBepkAeHa Ha 3acelaHHH Kadeapbl TeopeTHYeckod GU3HKH H
HAHOTEXHOJIOTHi.
ITpotokosn o1 26.03.2024 r. Ne 16

3asenyroumnit kadenpoi A.T. Ilerpenko
COI'JTACOBAHO:

JlekaH (13HKO-TEXHHYECKOTO
¢dakynpTeTa
28.03.2024 r.

YuedHo-MeTomnyeckas komMuccts GH3HKO-TEXHHUYECKOTO q)arcynb;em,
IIpotokon o1 27.03.2024 r. Ne 2. 4
[Ipeacenarens 77 B. H. KoteHko

PyxkoBomiTeni 0oCHOBHOI MpoteccuoHanbHOH
00pa3oBaTeNbHOMH IPOrPaMMBIL:
KaHanaaT (pH3HKO-MaTeMaTHYECKHX HayK
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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
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.  JlucuuruiMHbI, KypcoBble paOOTHI M MPAKTUKH, JUII KOTOPHIX OCBOCHUE JTaHHOUN
JTUCIUTUTMHBL  HEOOXOMMMO Kak mpeamectByiomee. CTpyKTypooOpa3oBaHHE W SIBICHHS
nepeHoca B KPHUCTAUIAaX M TOHKUX IUIeHKax, dusmka nusnektpuxos, [IpomsBoacTBeHHAS:
NPeIUTUIOMHAS TPAKTHKA.

2. OIIMCAHMUE JUCHHUIIVIMHBI

2.1.  OOmas xapaKTepUCTHKA

HanmenoBanue nokazarens 3HavyeHHe MoKa3aress
HasBanue 06pa3oBaTesibHON MTPOTrpaMMBbI 03.03.02 ®usuka (I[Tpoduis: Guzuka)
[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.B./IB.4.2 HoBble MarHuTHbIE, ONITUYECKHE
y4€OHBIM TIJIAHOM Y TIOJIYITPOBOTHUKOBBIE MaTEPHAIIBI
Yacts 00pa3oBaTeNbHOM MPOrpaMMbl BapuatuBHas yacTth: BbIOOp 00y4aromierocs
KonuuectBo 3a4eTHBIX €MUHULL / BCETO YacOB 2172

2.2.  PacmpeneneHue 4acoB IO MeprojgaM 00ydeHus

OO0111€€ KOJINYECTBO YaCOB

o

CaMOCTOS-
dopma Q| 8 o
> | 2 JeKnu- | mabopa- | MpakTU- | TEIbHON dopma
oOyueHus & S BCETO

5 OHHBIX | TOPHBIX | YEeCKHX | pabOThI+ KOHTPOJIS

KOHTPOJTh
Ounas 4 7 39 33 72 3a4yer

3. IEJH JUCLHUIIAHBI

®opmMupoBaHUE 3HAHUW U  (QU3NYECKUX TPEJCTABICHUN COBPEMEHHOM (DU3HKHU
HaHOCHCTEM W  HAHOMATepuajoB;  MpPEJOCTaBUTh  CTYAEHTaM  HEOOXOOUMYI IS
CaMOCTOSITENIbHOM pabOThl COBOKYIHOCTh 3HaHMM B 00JACTM HOBBIX HAHOMAaTEpHAJIOB;
03HAKOMUTH CTYJIEHTOB C COBPEMEHHBIMH ITpobieMaMy (PU3UKH HAaHOMATEPHAJIOB.

4. KOMIIETEHIIUN OBYYAIOLIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHS KOMIIOHEHTA OBPA30BATEJIBbHOM NPOT'PAMMBI, X
NHINKATOPDBI U IINTAHUPYEMBIE PE3YJIBTATBI ObYUYEHUSA

Komnerenun WHnukaTopsl Pesynbrarel 00yueHus
[1K-3. [1K-3.11. I[1IK-3.11.1. 3maer oOmme CBOICTB
Crniocob6en npoBoauth U | Micrionb3yeT 3HaHUA B MarHMTHBIX HaHOMAaTEpHUAJIOB;
YIPABIISITh 00J1aCTH HOBBIX OCHOBHbIE WJA€H U  (PU3NYECKUE




pe3ynbTaTaMy HAydHbIX | HAHOMATEPUATIOB IPU SBJICHUS  CIIMHOBOM  3JIEKTPOHMKHU;
UCCIJIEJOBaHUM U pelIeHNnN HayqHO- OCHOBHBIE HJEH U (U3NKY SBICHHHA
ONBITHO- HCCIIEI0BATEIBCKUX (OTOHUKY U MAarHOHUKH.

KOHCTPYKTOPCKHX paboT | 3aj1ad
B M30paHHOMN 00JacTH
IKCIIEPUMEHTATILHBIX U
(WIIM) TEOPETUUYECKHUX
buznuecKux
HUCCIIEN0BAHUHN C
MIOMOLIBI0 COBPEMEHHOMN
npuOOpHO 6a3sl (B TOM
YHCIIE CI0KHOTO

IIK-3.11.2. YmMmeer OOBSACHUTD
OCOOEHHOCTH CBOMCTB MAarHUTHBIX
HAaHOMATEPHUAJIOB.

[1IK-3.11.3. Bnaneer HaBbIKaMU
CBOOOTHOTO oOpamieHus c
COBPEMEHHBIMH MIPUKJIATHBIMU
KOMITBIOTEPHBIMU  TIPOTPaMMaMH ISt
perieHus 3a1a4 B obnactu
CHUHTPOHUKH, POTOHUKHU , MATHOHUKH

bu3IecKoro I1K-3.12. I1K-3.12.1. 3HaeT OCHOBHBIE CBOHCTBA

00opyioBaHus) U [IpoBoauT Hay4HbIE HOBBIX MOJIYITPOBOJTHUKOB

UH(MOPMaILIMOHHBIX HCCIICIOBAHUS B [IK-3.12.2. Ymeer OOBSICHUTD

TEXHOJIOTHI C y4ETOM n30paHHOU o0nacTu OCHOBHBIE  waen  (POTOHMKH U

OTEUYECTBEHHOIO U buznuecKux MarHOHUKU

3apy0eKHOTO OTIBITA. HCCIICIOBAHU I IK-3.12.3. Bnaneer HaBBbIKAMH
paboThI c (bU3UIECKUM
000py1I0BaHUEM

S. ITPOI'PAMMA JUCHUIIJIMHBI

HasBanue temnl

KpaTkoe copepxaHue TeMbl (BOIPOCH! TEMBI)

Paznen 1. Hosrlie MAarHuTHEIC,

ONTUYECKUE U  MOJYIPOBOJHUKOBBIE

MaTepHaIbl

OCHOBHBIC TTOHATUS MarHeTU3Ma. OcHOBHBIC MTOHATHUS Mar"ieTu3Ma.

Knaccudukanus npupoanusix MmarautHeix | Knaccudukarus MIPUPOTHBIX MAarHUTHBIX

CTPYKTYD. CTpyKTYyp. Jumons — JUIIONBHOE, CIMH —
opOuTampkHOE W OOMEHHOE B3aWMOJCHCTBUA.
[Tapa-, JIna- u (beppoMarHeTuky;
dbeppumarneTukd. Buasl B3auMOACUCTBUS B
dbeppomarueTuke. JloMeHHEBIE CTPYKTYpPBI
MAarHeTHUKOB.

MarHeTuku. MarHoHhbI. MarHeTukHu. MarHoH=bI. BzaumoneiictBue
MarHoHOB. CHUHOBBIC BOJIHBI B MATHUTHBIX
cpenax: (beppomarneTukax,

anTueppomarseTukax u ¢peppurax. ConuToHs! B
MarHeTukax (HEJIMHEWHbBIE CIIMHOBBIE BOJIHBI).
MarsauTtHbele NOJIYNPOBOAHUKKA. HaHOMarsursl.

MarauTHsie CBOMCTBa M30JIMPOBAaHHBIX
HAaHOYAaCTUIl 1 HAHOKPUCTAJTINIMYCCKHUX ITOPOIIKOB.
DIIEKTPOMArHuTHOE TOJI€. DIIEeKTPOMarHUTHOE noJie.
Bnyrpukpucrannnueckoe noJe. Meron
JIEUCTBYIOLLIETO TOJIS. (Otpaxenue u

IPEJIOMIICHNE TIJIOCKON BOJHBIL. DJIEMEHTHI TEOPUU
uHTEephEepeHINH U TU(DPAKIINH.)

OKCHUTOHBI B MOJIAPUTOHBI B KPUCTAJLJIC.
®DoTOHHEBIE KpuCTaJlJIbI.

OKCUTOHBI U MOJSPUTOHBI B  KpUCTaJIE.
OKCUTOHHBIE  NOJSIPUTOHBI B ATOMAapHBIX
KPHOKPHUCTAJUIAX. DOTOHHBIE KPHCTaJUIBL.
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[Tepemerienue ¢boTOHOB B KpuUCTaIax.
Onrtuueckre MpPOUEcChl B HAHOCTPYKTypax.
MertamaTtepuaisl. OnTuyeckue CBOICTBa
M30JIUPOBAHHBIX HaHOYACTHUII u
HAHOKPHUCTAJUINYECKUX MOPOIIKOB.

JIBU>KEHUE 3JEKTPOHOB B OJJTHOPOIHOM
AIEKTPUUYECKOM II0JIE.

30HHasE CTPYKTypa TepMaHus, KpeMHUS U
apceHyaa rauimd. JIBUXKEHUE DIIEKTPOHOB B
OJIHOPOJAHOM 3JIeKTpuueckoM 1one. IlonsTue
JIbIpKU. Menkue npuMecH B IMOJYIPOBOJHUKAX.
JIlBukeHre B Clla0OM ~ MarHMUTHOM  TIOJIE.
KoHuenrpanus 3JIEKTPOHOB B 30HE
MPOBOJIMMOCTA U JIBIPOK B BaJICHTHOM 30HE.
KoHLeHTpanus 37€KTPOHOB Ha IPUMECAX
Onpenenenue HOJIO’KEHUS XHUMHUYECKOTO
MOTEHIMaJa B OJYIPOBOJHUKAX

PaccesiHue Ha IMHHOBOJIHOBBIX
dhoHOHAX

PenakcanimoHHble ~ XapaKTEPUCTUKH  IPOOHOMN
yactuupl. PaccesHue Ha  UIMHHOBOJIHOBBIX
¢ononax. Paccesnme Ha aeoOpMaLMOHHOM
noTeHuuane akycruueckux  QonoHoB  (JA-
paccesinue). [Ibe30akyctuueckoe paccesaue (ITA-
paccesiHue). Paccesinue Ha MakKporoJe
ontuueckux  ¢ononoB (IO - paccesHue).
Paccesnue Ha npedopmanMoOHHOM MOTEHIHAE
ONTHYECKUX ($hOHOHOB (dO-paccesinue).
Paccesnue  Ha ~ MEXAOJIMHHBIX  (OHOHAX.
DIIEKTPOH-IIEKTPOHHOE paccesiHue (e-e-
paccesnue).  PaccesHme — Ha  3apsSHKEHHBIX
IPUMECSX

Huddyznonno-npeiidonoe
npubmkenne. CoOOTHOILLIEHUE
OWHIITEHHA.

Huddysuonno-apeiidosoe MpUOIKEHHE.
CootHomienne  OHHmTElWHa. Bpems  &u3Hu
HEPaBHOBECHBIX HOCHUTENEH. VYpaBHeHHe
HETPEPBIBHOCTH. DOTOMPOBOIUMOCTH.
KBazuyposuu ®epmu. AmOunomspHas auddysus
1 amOunossipuelid aperd. Jlnuna npeiida

MexaHn3MBl IOTJIOIIEHHS CBETA B
MOJIYTIPOBOTHUKAX.

MexaHn3msl MIOTJIOLICHUS cBeTa B
nosynpoBogHukax. [lormomenne Ha CBOOOIHBIX
HOCUTENAX. MEX30HHOE TIIOITIOLIEHHUE CBETa.
OKCUTOHHBIE 3¢ deKTb B MOTJIOIIECHU U
ceerallornomenne cBera B HENPAMO30HHBIX
ITOJIyIIPOBOJTHHKAX. Oddext bypmreiina-
Moccadddext OPpanna-Kenapima. Ilpumecnoe
MIOTJIOIICHHUE. Pemerounoe MIOTJIOLICHUE.
Hcnyckanue cBeTa MIOJIYTIPOBOIHUKAMH.
Onruyeckre CBOMCTBA HU3KOPA3MEPHBIX CUCTEM.
I'ereponiepexonbl. KBaHTOBBIE sIMBI, KBaHTOBBIE
IIPOBOJIa U KBAaHTOBBIE TOUKH. MOyJIATOPHI CBETA
Ha KBaHTOBBIX sMaXx. @OTONPUEMHUKH Ha
KBaHTOBBIX siMax. KBaHTOBO-KacKaHbIi J1a3ep

KonTakTHas Pa3HOCTH MMOTCHIUAJIOB.

KoHnrakTHas paszHocTe mnorteHuumanoB. dopmyia
Pruapcona-/Ipmmana. Konrakr Illortku. Bonbt-
aMIlepHas XapakTepucTHKa KoHTakTa IIIoTTkwH.
OMHYECKHI1 KOHTAKT.




6. CTPYKTYPA U COAEP KAHUE JNCHUIIJINHBI

6.1. ®dopma oOydeHnus — ouHasi, Kypc — 4, cemectp — 7

KommuectBo yacos

HaunmenoBanwus pa3aennoB U TeM Texat, | Jabop. | Tpaxr. | CPC | Beero
Pasnen 1. HoBble MarHuTHbIE, ONTUYECKHE U 39 33 72
MOJTYTIPOBOTHUKOBBIC MAaTEPHAIIBI
OCHOBHBIE TTIOHATHS MarHETHU3Ma. 4 4 8
Kiaccudukanust mpupoaHBIX MAarHUTHBIX
CTPpYKTYD.

MarseTtnky. MarHoHBbl. 4 4 8

DJIEKTPOMArHUTHOE TOJIE. 4 4 8

OKCUTOHBI U MOJISIPUTOHBI B KPUCTAILIIE. 4 4 8

DOTOHHBIE KPUCTAJLIBL.

JIBI>KEHHE 3JICKTPOHOB B OJTHOPOTHOM 4 4 8

AJIEKTPUICCKOM TTOJIC.

PaccesiHre Ha ITTMHHOBOJIHOBBIX (POHOHAX 4 4 8

Huddy3uonno-apeiidoBoe MpuOIMKCHHE. 5 3 8

CooTHolIeHrue DUHIITEHHA.

MexaHu3MBI ITOTJIOIIEHUS CBETA B 5 3 8

TIOJTYTIPOBOTHUKAX.

KoHTakTHas pa3HOCTh MOTCHIIHMAJIOB. 5 3 8

HUTOI'O ITO KOMITIOHEHTY OIIOIT 39 33 72
7. OIIEHOYHBIE MATEPHUAJIBI (CPEJACTBA) JJIsAI TEKYIIEI'O KOHTPOJIA

YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTAIIUA

7.1. KoHTpoabHBIE BONPOCHI

Paszpen 1
OcHOBHBIE TOHATUS MarHetusma. Kiaccudukanus NPUPOTHBIX MArHUTHBIX CTPYKTYP.
Jumonb — IUNOIBHOE, CIIMH — OpOUTAIbHOE U OOMeHHOe B3aumojeucTeus. I[lapa-, nua- u
deppomarHeTuky; QeppUMarHeTMKd. Buabl  B3auMoOAeHCTBUS B (eppoOMarHeTHKe.
JloMeHHBIEe CTPYKTYpbl MarHETUKOB.
Marneruku. MarHossl. B3aumopnelictBue MarHoHoB. CHHHOBBIE BOJIHBI B MarHUTHBIX
cpenax: deppoMarHeTukax, antudgeppoMarsetTukax u deppurax. COMMTOHBI B MarHETUKaxX
(HelMMHEHHBbIE  CIUHOBBIE BOJHBI). MAarHuTHbIE TOJYNPOBOAHUKH. HaHOMAarHWTHI.
MaruuTtHble CBOHCTBA N30JIMPOBAHHBIX HAHOYACTHI] U HAHOKPUCTAININYECKUX MTOPOIIKOB.
OneKTpoMarHuTHoe mnosie. BHyTpukpucramimdyeckoe mnosie. Meron AEHCTBYIOLIETO IOJS.
(OTpaxkeHHe M TMpPEIIOMIIEHHWE IUIOCKOM BOJHBIL. OJIEMEHTbl TEOpUM HUHTepdepeHIn u
TUQpaKLuu.)
OKCUTOHBl W TOJSPUTOHBI B KpHUCTaule. OKCUTOHHbIE TMOJSPUTOHBI B aTOMapHBIX
kpuokpuctamax. ®otonnsie kpuctamisl. [lepememenue GpoToHOB B KpUCTaIax.
Onrrnueckre npouecchl B HAHOCTPYyKTypax. Meramarepuanel. OnTudeckne CBOMCTBA
M30JIMPOBaHHBIX HAHOYACTHUI] 1 HAHOKPUCTAJUINYECKUX TTOPOIIKOB.
30HHas CTPYKTypa IepMaHHUs, KPeMHHs U apceHuia rajuius. [IBHKeHHE 3JIEKTPOHOB B
OIHOPOAHOM  3JeKTpuueckoM  mose. [lonsatme  gplpku. Menkue mnpumecu B
MOJIYIPOBOJHUKAX. J[BIKeHUEe B cilaboM MarHUTHOM Toiie. KoHIeHTpalus 3JeKTPOHOB B
30H€ IIPOBOJAMMOCTH U JBIPOK B BaJIECHTHOU 30He. KOHIIEHTpanyst 3J1EKTPOHOB Ha IPUMECSX
Omnpenenenue MoyoKeHNUs XMMHUYECKOT0 OTEHIMaa B MOJIYIPOBOIHUKAX
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8. PenakcannoHHBIE XapaKTEpPUCTUKH MPOOHOM wyacTullbl. PaccessHue Ha JUIMHHOBOJIHOBBIX
dononax. Paccesnue Ha medpopmManmoOHHOM TMOTEHIMANE akycThdeckux (oHoHOB (JIA-
paccesiue). Ilbe3oakyctuueckoe paccesHue (IIA-paccesnue). Paccesnue Ha Makporosne
ontuueckux ¢oHoHoB (IO - paccesnue). PaccesHue Ha naedopMAIMOHHOM TOTEHIIMAIE
ontuueckux Gononos (JO-paccesnue). Paccesnue Ha MEXAOIMHHBIX POHOHAX. DIEKTPOH-

AJIEKTPOHHOE paccesiHue (e-e-paccesinue). PaccesHue Ha 3apsKEHHBIX IPUMECSX
9. JIuddysuonno-nperidoroe npudamkenrne. CooTHomeHUEe DUHINTEHHA

10. Bpems JKU3HU HEPABHOBECHBIX HOCHTEJICH. YpaBHeHue HETIPEPBIBHOCTH.
®dotonpoBoaumocTb. KBazuypoBuu depmu. AmoOunonspHas auddy3us U aMOUTIONSAPHBINA

npeiid. nuna apericda

11. MexaHu3MBI morjaomeHuss CBETa B IIOJIYIIPOBOJHHUKAX. HOFJ’IOH_IGHI/IG Ha CBO60,Z[HI)IX

HOcHTeNsIX. MEX30HHOE MOTIIONICHNE CBETa. DKCUTOHHBIE () ()EKTHI B OTIIONICHUH CBETA
12. TlornomeHnue cBeTa B HEMPSMO30HHBIX MOTYNpoBoAHNKAX. Iddekt bypmreitna-Mocca

13. Dddexr Dpanna-Kengpima. IIpumecHoe mornomenue. Pemerodynoe moriouieHue.
Hcnyckanue cBeTa mojaynpoBoAHUKaMu. ONTHYECKUE CBOMCTBA HU3KOPAa3MEPHBIX CHCTEM.
FeTeponepexoz[H. KBanToBrie sAMBbI, KBAHTOBBIC IIPOBOJJa U KBAHTOBBIC TOYKH. MOZIy.HHTOpI)I
CBeTa Ha KBAHTOBBIX siMax. DOTONPHEMHHKH Ha KBAaHTOBBIX sMax. KBaHTOBO-KacKaTHBIHI

nazep

14. KonrtaktHas pasHocTh moteHuuanoB. @opmyrna Puudapcona-/pumvana. Konrtakt LloTTku.

Bonbsr-amnepnas xapakrepuctrka kKontakta [llortku. OMuyeckuii KOHTAKT.
KouTtponbHast paboTa Mo MpoBEepKEe TEOPETUYECKUX 3HAHMA — MO BCEM TEMaM,
HCIIOJIb30BAHUEM YKa3aHHBIX BBIIIE KOHTPOJIbHBIX BOIIPOCOB.

8. PACHIPEJEJIEHUE BAJIVIOB, KOTOPBIE ITOJIYYAIOT OB YYAIOIIUECSA

C

OOmiast orleHKa 3HaHUKM O0ydarOmMXCs MO AucHUIuMHE npoBoautcs mo 100-OammpHON
HIKajle MCXOJs M3 MaKCUMyMa, IMpHBEJIEeHHOro B Tabiuue Huwke. OpraHu3aluoHHO-yueOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCENMAeMOCTh 3aHSTHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBHIMOJIHEHUE JOMAIIHUX 3a/laHUi, aKTUBHOCTh BO BpeMs

MPpOBEACHUA JICKIIMOHHBIX W IMPAKTHYCCKUX 3aHATHI (y‘{aCTI/Ie B O6CY)KI[6HI/II/I TCKYLIETO
HpOfI,I[CHHOFO MaTepHrajia, pelICHUEC 3a1a4 U T.H.).

8.1. Cemectp 7

n

Howmepa paznenos Buas padot MakcnmaisHoe
KOJIMYECTBO 0aJlsIOB

Opranu3anoHHO-y4eOHas paboTa B ayIUTOPHH 20
1 CamocTrosTenpHas pabora 10
KonTtponbHas paboTa o TEOpEeTHIECKOMY 30

MaTepuainy
NTOT'O 60
3auer 40
OO01muii UTOT 3a CEMECTp 100
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CooTtBeTcTBHE 0AJUIOB OIIEHKE

KoIM1ecTEO Ga/IoR O1eHKa 110 IITHOAIUILHOM IIKaJIe
us 100 ECTS | Dxk3amen, auddepeHIpOBaHHBIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIILHO 3a4TCHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TEHO
0-34 F HEYJIOBJICTBOPUTEIBHO P

9. OBECIIEYEHUE OBPA30BATEJIBHOI'O NPOLUECCA AJIA JINL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMHU 3JOPOBbSA 1 UHBAJINIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTeCTalli 00yJaroImuxcs B
3aBUCUMOCTH OT UX MHIMBUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CJICTIBIX U CITA0OBUIAIINX

— ek Oo(QOpMIISIIOTCS B BHUJAE DJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPEJOCTaBIIAETCS
YBEIMYHBAIOIIEE YCTPOUCTBO; BOSMOKHO TAK)KE€ MCIIOJIb30BAaHNE COOCTBEHHBIX YBEINYHBAIOIINX
YCTPOUCTB;

— MUCHMEHHBIE 3a7aHus O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUIS TIIYXUX ¥ cTaOOCbIIIAIIX

— JIEKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

— MUCbMEHHBIE 3aJ[aHUs BBIITOJIHAIOTCS Ha KOMITBIOTEPE B MMCbMEHHOH (opMme;

— 9K3aMeH TPOBOJUTCS B THChMEHHOH (opMe Ha KOMIBIOTEpE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIATL] C HapYIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:

— ek Oo(QOpMIISIIOTCS B BHUJAE DJEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIEI0 KOMITBIOTEPA CO CHEIHATH3UPOBAHHBIM IIPOTPAMMHBIM 00eCTIeueHIEM;

— MUCbMEHHBIE 3aJaHUs BBIITOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B yCTHOU (pOpME MM BBIMTOJIHSIOTCS B MMUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOTUMOCTH TpPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH ISl TOATOTOBKU
OTBETA.

[Iponienypa  mpoBeACHHS  NPOMEXKYTOYHOM  arTecTalliil Uil OOYYaromuxcs
YCTAQHABIMBACTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTanus MOXKET IPOBOUTHCS B HECKOJIBKO ITAITOB.

[IpoBenenne mpoueAypbl OLEHMBAHUS PE3YJIbTATOB OOYYEHHMsI JIOMYCKAaeTcss C
UCTIOIF30BaHUEM TUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHH.

ObecneunBaercs A0CTyN K WH(POPMAIMOHHBIM U OMOIHOrpaduuecKuM pecypcam B CETH
WuTepHer s Kaxaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSM HX
3JI0pOBbsI U BOCTIPUSATHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBHISIIINX :

— B IIEYaTHOM (OpMe yBETUUEHHBIM IIPUPTOM;

- B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TITYXUX ¥ cTaOOCTBIIIAIIX :

— B IeUaTHOM dopme;
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- B (hopMe IIEKTPOHHOTO JJOKYMCHTA.

3) 11 00YYarOIIUXCs C HAPYIICHUSIMHU OIIOPHO-/IBUTaTEIbHOTO arapara:
— B II€UaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHME YYEBHOI'O
MPOLIECCA

VYuebnble 3aHaTHs TpoBomsATrcs B 4 yueOHoMm kopmyce Jounl'Y (r. Jloneuk, mp.
Tearpanbubiii, 13). /g npoBeaeHus 3aHATHI TpeOyeTcs ayIuTopHsi, 000pyI0BaHHAs MEIOBOM
WM MapKEePHOMW JTOCKOH, MYJbTUMEIUUHBIA MPOEKTOP M KpaH, HOYTOYK, KOMIUIEKT y4eOHOU
Mebenu IS CTyIeHTOB, pabodyee MECTO MperoaaBaTelis, BbIxo ] B IHTepHeT — MPOBOIHON WM C
ucnoss3oBanuem Wi-Fi.

JUis caMOCTOSITENIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii O6uOIMOTEKH yHUBEpPCHTETAa U JPYIHMX DIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4e0HO-METOIMYECKOe OOECIeUueHUe, MPEICTaBICHHOE B Y4eOHO-METOIUYECKOM KaOWHETe
Kadenpsl TeOpeTHUECKOi (PU3NKKU U HAHOTEXHOJOTHI (ayn.256).

OOyuaronmecss HWMEIOT BO3MOXHOCTh — HCIIONB30BaTh y4eOHBIE MaTepUallbl  I10
TUCIUIIMHE, pa3MmelleHHble Ha tiatrgopme Moodle LlenTpa mucTaHnMOHHOTO 00pazoOBaHUs
OI'bOY BO «lonI'Y». Ilpu n3ydeHun IUCUHUIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O0y4YeHHE U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  wWcronmp30BaHMEM — pecypcoB  IIaTGOPMBI  JUCTAHIMOHHOTO  00pa3oBaHUs
OCYIIECTBIISICTCS TEKYIIMHA KOHTPOJb 3HAHUN OOy4alomMxcs Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKH PE3YIIBTATOB CAMOCTOSATEIBHON PabOTHI.

11. PEKOMEHAYEMASA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. HoBble MarHuTHbIE, ONTUYECKUE U CBEPXITPOBOIMMbIE HAHOMATEPUANIBI [ DIIEKTPOHHBIN
pecypce] : yuebno-meroanueckoe rnocodue / B. M. FOpuenko, C. B. Tepexos, H. I1. UBanursis,
T. H. Mensnuk ; 'OY BIIO "loneukuii HaumoHanbHbIM yHUBepcuTeT". - Jloneuk : ouHY,
2019. - DnexTpoHHBIE TeKCTOBBIC MaHHbIe (1 (haiin).

2. ArpanoBuu, B. M. KpucramioonTuka ¢ y4eToM HpOCTPAaHCTBEHHOM IUCHEPCHH U
Teopusl SKCUTOHOB : [MoHorpadus] / B. M. Arpanosuy, B. JI. I'un30ypr. - 2 u3a. - Mocksa :
Hayxka, 1979. - 432 c.

3. SpuB, A. Ontuyeckne BoiHHE B Kpuctayuiax / A. Spus, I1. FOx ; Ilep. ¢ anrn. C. T.
Kpusonuisixosa, H. W. Ilerposa ; Ilox pen. M. H. Cucaksana. - M. : Mup, 1987. - 616 ¢

4. T'unzoypr, U. ®. Beeaenue B pusuky TBepaoro tena. OCHOBBI KBAHTOBOM MEXaHUKHU U
CTaTUCTHUYECKOW (M3UKU C OTIENbHBIMU 337adyaMH (U3MKU TBEpAOro Tena : yded. mocodue /
N.®. I'unzdypr. - CIIO. : Jlans ; M.; KpacHonap, 2007. - 537 ¢

11.2. JlononHUTENbHAS JIUTEpATypa

1. Amxpodt H. ®uzuka tBepaoro tena. T. 1 / H. Amkpodt, H. Mepmun ; [lep. ¢ anr.
A. C. Muxaiinosa ; [Tox pex. M. H. Karanosa. - M. : Mup, 1979. - 399 c.

2. Amikpodt H. ®usuka tBepaoro tena. T. 2 / H. Amkpodrt, H. Mepmus ; [lep. ¢ aHTI
A. C. Muxaiinosa ; [Tox pex. M. W. Karanosa. - M. : Mup, 1979. - 422 c.

3. AbpukocoB, A. A. OcHOBBI TEOpHUU METAJIIOB : [yueOHoe mocodue] / A. A. AGpukocoB
; [mon pen. JI. A. ®anbKoBCKOTro]. - 2-¢ u3A. - Mocksa : @uszmariut, 2010. - 598 c.
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12.  HHO®OPMAILUNOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHASA OndbMoTeKa (HOB): dbenepanpHas
rocyaapctBeHHas uHdopMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnmnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexxum mocryma: cBoOOIHBIN, moAnucka. HeoOxoauma ycTaHOBKa MPOrpaMMHOTO
oOecrieyeHus. — TeKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: Hay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MoJb30BaTeel. —TeKCT: JIIEKTPOHHBIN.

3. Hayunast snextponnass OubOnuoreka «KubOepJlenmHkay»: caiit / Accoruanms
«OtkpbITas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum poctyma:
cBOOOHBIN. — TeKCT: ANEKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucreMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata o6Opamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
moJib30Bateseii. — TeKCT: AJEKTPOHHBIM.

S. IBC IOpaiit: snmexTpoHHas 6ubnmuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctyna: uisi aBTOPU30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.

6. J1eKTPOHHO-0ubmoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl ' V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

1. JJekTpoHHbI Katajsor Haywnoii 6uGmmoreku [lonl'Y: pasnen caiita / Hb
JouIl'Y. — Tekct: snekrponnsiii / DbC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara ooOpamenusi: 01.09.2023). — Pexum gocTyma: TOHUCK CBOOOIHBIN, 3JIEKTPOHHbBIC
JIOKYMEHTBI — [ Itosbs3oBarene Jonl'y.

8. daexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponHbii // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIH.

13. ITPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (nunien3us mporpammbsl Dream Spark yist BBICIINX yueOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD a5t cBOGOAHOTrO MPOrpaMMHOI0 00ECTIEUeHHUS ).


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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