MHWHUCTEPCTBO HAYKH U BBICILIETO OBPA30OBAHUS POCCUMCKOMN ®EIEPALIUU
DejiepabHOE TOCY 1apCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEKICHHE
BBICILIEr0 00pa30BaHUS

«KYBAHCKHWI I'OCY JAPCTBEHHBI YHUBEPCUTET»
DaxynereT/UHCTUTYT qbu:)u KO - TeXHuTeeKUuu

YTBEPXIAIO
IIpopexTop mo ¥e

Ka4yecTBy 0OpaspBi}
MPOPEKTOP

noonuce

«HC »

PABOYAS ITPOI'PAMMA JUCLHUIIIUHBI (MOYJISI)

B51.B.01 TeopHs KOHIEHCUPOBAHHOIO COCTOSHMUS

(KOO U HaumeHOoBaHue DUCYUNTUHBI 8 COOMBEMCMBUU C YHEOHBIM NIAHOM)

HaHpaBJIeHHe noar OTOBKH/ CIICIIUAJIBHOCTH 03.04.02 ®usuka

(K00 u HauMeHO8aHUe HANPAGIeHUs NOO20MOBKU/CREYUANLHOCMU)

HanpasnenHnocts (mpoduis) / crienuanuszanus Du3nKa KOHIEHCHPOBAHHOTO
COCTOSIHUS (TEOpHSl, SKCIIEPUMEHT M JUAAKTHKA)
(Haumenosanue HanpasnenHocmu (npoguns) / cneyuanuzayuu)

®opma 00ydeHus Ounas
(ouHas, 0yHO-3a04HAsA, 3G0YHAS)

KBanubukanus Maructp

Kpacnonap 2024



Pabouas mnporpamma aucuumuinasl b1.B.01  Teopus KOHAEHCHPOBAHHOIO
COCTOSIHUSI COCTaBJICHA B COOTBETCTBUM C (elepalbHbIM TOCYAapCTBEHHBIM
oOpa3zoBaTebHBIM  CTaHIAapTOM Bbiciiero obOpazoBanus (PI'OC BO) mno
HampaBlieHut0  noAroroBku/  crnenuanbHocTH  03.04.02  ®Pusuka (Dusuka
KOHJICHCUPOBAHHOTO COCTOSIHUS (T€OPUsl, IKCTICPUMEHT U JINJIAKTHKA))

[Iporpammy coctaBui (1):
A.B. Ckaueny0, noueHT kadeapsl Teop. pusuku ;
Y KOMII. TEXHOJIOTUH, KaHAUAAT (U3.- MaT. HAYK L

OATIMCY

Pa6ouas mporpamma auctuiinael b1.B.01 Teopust KOHIEHCHPOBAaHHOTOCOCTOSTHHS
yTBEpKJIEHA Ha 3acelaHud Kadeapbl TEOPETHUECKOW (PU3MKH M KOMITBIOTCPHBIX
TEXHOJIOTU U o
npotokos Ne 8 ot «12» anpens 2024 r. " E )” /
3aBenyronuii kadenpoit (Beimyckaromeii)  Jlebener K.A. §.7

MOANMKCE /£

YTBepiKaeHa Ha 3acelaHNH YI4eOHO-METOIMYECKON KOMUCCUH (hU3UKO-
TEXHUYECKOTO (haKyJIbTeTa

npotokon Ne 10 ot «20» amnpens 2024 r.  — ’fc’f
[Ipencenarens YMK dakynbrera boraros H.M. & Oxnf;:'”?] \
PenenseHTsr:

B.A. HukutuH, K.T.H., TOLIEHT KadeIpbl ONTOIIECKTPOHUKH

JI.P. I'puropsi, renepanbhbiii nupekrop OO0 HITD «Me3zon»
KaHIUJAT U3UKO-MATEMATHUYEeCKIX HAYK



1 Lesan u 327241 0CBOEHM S TN CHUILIAHBI (MOYJIs1)

1.1 eab ocBOeHMSI AUCUMILTHHBI

JlaHHasi MUCIMIUIMHA CTABUT CBOEH IENBIO JaTh MAaruCTpaHTaM TIyOOKHE U TPOYHBIC
3HAHUS B 00JIACTU OCHOBHBIX B3aUMOJICHCTBHSIX, OTBETCTBEHHBIX 32 ()OPMUPOBAHUE (PU3HUCCKUX
CBOWCTB KOHJICHCUPOBAHHBIX CpE€Jl M HAy4YUTh HX OCO3HAHHO MPUMEHSATH 3TH 3HAHUSA K
MPUKIIAHBIM 3a7a4aM.

1.2 3agaum IMCHUIIHHBI

OcHoBHOM 3ajaueil sBiseTCS (OPMUPOBAHUE CHUCTEMATUYECKMX 3HAHUN MO OCHOBHBIM
pazgenaM  (QU3MKM KOHJACHCHPOBAHHOTO  COCTOSIHWSI, HEOOXOOMMBIX U  BBITIOJHEHUS
CaMOCTOSITEIIbHBIX HAYYHBIX HUCCIICIOBAHUHN M J1a00paTOPHOTO MPAKTUKyMa B paMKax ydeOHOTO
Kypca; O3HAKOMJIEHHE C OCHOBHBIMH METOJIaMH MCCIEAOBAHUA U pacueTa (PU3NYECKUX
XapaKTePUCTUK TBEPAbIX TeJ, U3ydyeHHe (PU3MUECKUX CBOMCTB KOHACHCHPOBAHHBIX Cpel Ha
aTOMHO-MOJIEKYJSIPHOM  YpOBHE;  M3y4€HHME  OKCHEPUMEHTAJbHBIX  OCHOB  (PU3UKHU
KOHJICHCUPOBAHHOI'O COCTOSIHUS B UX B OyAyIlel npogeccuoHanbHON AeATeIbHOCTH.

BocnuratenbHas 3ajaya JUCHUIUIMHBI 3aKIIOYAETCS B CO3[JaHUM Y MAarucTpOB HaBbIKa
CaMOCTOSITENIBHOM HcCIe10BaTeNbcKo paboThl. B CBsI3U € 3TUM clieiyeT 3HaKOMUTh MarucTpoB €
COBPEMEHHBIM COCTOSITHMEM (PM3MKH KOHIEHCHUPOBAHHOTO CTOSHUS, BO3HUKIIUMHU B HacTOsIIee
BpeMs B 3TOM o0nactu (u3uKH npoOiemMaMu, MepcrleKTUBHBIMU HAIIPABIEHUSIMU, U T.I1.

1.3 MecTo JUCUMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa30oBaTe/IbHONM MPOrpaMMbl
BbICHIEro NpogecCMOHAJIBLHOT0 00Pa30BaAHUA

Juctunmaa «Teopus KOHISHCHPOBAHHOTO COCTOSHUS OTHOCUTCSI K BAPUATUBHON YaCcTH
bnoka 1 "Jlucumrmmmael (Moaynn)" yaeOHOTO TIIaHa.

W3ydenue nucuuruinHbl Oaszupyercss Ha cieayroumx kypcax: «Kpucramiopusukay,
«Pu3nKa KOHJCHCHUPOBAHHOTO COCTOSIHMS BeulecTBay, «Kpucramiorpadus». [ns ycnemHoro
OBJIAJICHUS MaTepHaloM Kypca HEOoOXOIuMMbl 3HAaHHUA U3 TEPMOJUHAMHKHU, OITHUKH,
Kpuctamuiorpaduu.

14 Ilepeyenb MIaHUPYeMBbIX Pe3yJbTATOB 00y4YeHH sl N0 TMCIHHUIINHE (MOIYJIIO0),
COOTHECEHHBIX C IVIAHMPYEMBbIMH Pe3yJ1bTATAMHM 0CBOEHHUSI 00Pa30BaTe/JbHOMN MPOrpaMMbl

W3yuenue paHHOM y4yeOHOW JUCHMIUIMHBI HAmpaBliieHO Ha (opMmupoBaHUE Y

oOy4Jarormuxcsi 00mexkyapTypHoi komrereHnnu OK-1 u npodeccnonanbHoi komrerennuu [1K-
1.

No HNupexc Conepxanue B pesynbrare n3ydeHus y4eOHOU TUCITUTIIUHBI
ILI. | KOMIETEHI[ | KOMIETCHIINH oOyuaroluecs: J0IHKHbI
17071 (nm e€ yacTh) 3HATh yMeThb BJIa/IETh
1. IK-1 Crniocoben OCHOBHBIE U3MEHSATH OCHOBHBIMU
IPOBOJUTH MPOLIECCHI, yCIOBUS METO/1aMU
HAOIOJICHNS U | IPOUCXOAIINE | BhIpal[uBaHUS U | (POPMHUPOBAHU
U3MEpPEHHUs B | IIpH JIETUPOBAHUS S CTPYKTYPBI
obnactu BBIPAIIIUBAHUU U | KPUCTAJIIOB C KPHUCTAIJIOB.
buzuku JIETUPOBAHHUH HEbI0
KOHJEHCHUPOBA | KPUCTAIIIIOB TOCTHKEHUS
HHOTO 3aJIaHHBIX
COCTOSIHUS, napaMeTpoB
COCTaBIIATh UX CTPYKTYpPHI U
OTIMICAaHUS U CBONCTB
¢dopmynupoBa
Th BBIBOJIBI.




Ne NHuneke Conepxanue B pesynbpraTte u3ydeHust yueOHOMN AUCHUIIIMHBI
IL.I. | KOMIETEHI | KOMIIETCHIUH oOyuarouecs: J0HKHbI
5051 (nn e€ yacTtn) 3HATH yMeThb BJIA/IeTh
2. T1K-3 T'oToB OCHOBHEIE jn (o) YETKUMHU
MPUMEHATh Ha | 3aKOHBI PYKOBOJICTBOM IIpE/ICTaBICHU
IPAKTHKE KOHJICHCUPOBaH | UcclefoBareneil | ssMu 0
npodeccuoHa | HBIX Cpef, paboraTh Ha COBPEMEHHBIX
JbHbIE OCHOBHbIE CTeHJax JUIs Hay4HBIX
3HaHUS MOHSATHUS ONITHYECKUX KOHIICTIIIUSX
TEOpUHU U XUMUYECKON U UCCIIEI0BAHUI COBpPEMEHHOMN
METO/I0B duznueckoit MaTepuasos; TEOpUn
(buznuecknux KpUCTajiorpad | OCMbICINUBATh U KOHJIEHCHpOBa
HCCIIEIOBAaHUM | UM, WHTEPIPETHUPOBAT | HHOTO
0COOEHHOCTH b OCHOBHBIE COCTOSIHUS
Mopdooruu MOJIOXKEHUS BELIECTBA.
KpPHUCTAJLJIOB. TEOpUHU pOocTa
KPHUCTAJLIOB,
OIICHUBATh
MOPSIKA
bu3IIeCcKuX
BEJINYWH,
UCII0JIb30BATh
MOJIy4YeHHbIE
3HAHUS B
pa3IMYHbIX
obmacTsx
buszngecKoit
HAyKH U TEXHUKH.
2 CTpyKTypa U coJep:kaHue U CUUILIMHBI
2.1 PacnpenesieHue Tpy10éMKOCTH JUCHUILUIMHBI 110 BUIaM padoT

OO6mrast TpyI0€MKOCTh TUCIMIUIMHBI COCTaBISET 4 3a4. ef. (144 vaca), ux pacnpeaeneHue
o BUJaM paboT ImpencTaBiIeHo B Tabuuie (0 masucmpaumos OPO).

Bun yaeOHo# paboThI Bcero CemecTtphbl
JacoB (uacer)
9
KonTakTHasi padora, B TOM 4ncJe:
AyauTopHBbIe 3aHATHS (BCEro): 46 46 - - -
3aHgTHSA JIEKIIMOHHOI'O THUIIA 23 23 - - -
JlaGopaTopHbIe 3aHATHS 23 23 - - -
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPHI, ) ) i i i
MPAKTUYECKHUE 3aHSTHS)
WNnas konTakTHas padora:
KonTposns camocrostensHoit padotsr (KCP) - - - - -
[Ipomexyrounas attecranus (KP) 0,3 0,3 - - -
CamocrosiTesibHast pabora, B TOM 4HcIe:
Kypcogas pabota - - - - -
[TpopaboTka yaeOHOTO (TEOPETUYECKOTO) MaTepuaa 5 5 - - -




Bremonnenne WHAWBHUAYAJIbHBIX 3aI[aHI/II71 (HOI[I‘OTOBKa
COOOLICHMIA, TPE3EHTALINH)

Pedepar - - - - -
[ToaroroBka K TeKyeMy KOHTPOIIO 12 12 - - -
KourtpoJs:
[ToaroToBka K 3K3aMeHy 26,7 26,7 - - -
OO0masi Tpy10eMKOCTh gac. 144 144 = - -
B TOM 4YHCJIe KOHTAKTHAasI 283 28 3 _ _ _
pabora
3a4. el. 4 4 - - -

2.2  CTpyKTypa AMCUHUILINHBI
Pacnpenenenne BuaoB yueOHOM pabOTHI M KX TPYAOEMKOCTH IO pa3/ieiaM JAUCIUTUINHBIL.
OcHoBHbIE pa3/iesbl AUCUUILIMHBL, 3ydaeMble B 9 ceMecTpe (ouHas ghopmay).

N KonunuectBo yacos
0
AynuTtopHas BHe aymuTopHas
pas- HaumenoBanue pasnenos
nena Bcero pabora paborta
J 1P JIP CP
1 2 3 4 5 6 7
OCHOBHEBIE IOHATHS TEOPUU
1. P 10 2 - 4 4
KOHJICHCHPOBAHHOTO COCTOSTHUS
2 JInHaMHKa KpUCTAINTNYECKON 3 5 i i 1
" |pemiéTkn
DNEeKTPOHHBIC COCTOSTHUS B
3. P 11 2 . 5 4
KpHUCTaJie
DNEeKTpOH-(HOHOHHOE
4. pot- 3 | 2 | - : 1
B3aUMO/ICHCTBUE
5 DJIEKTPOHHBIE CBOMCTBA TBEPBIX 3 2 1
' TEl
OnTuyeckue CBOMCTBA TBEPIBIX
6. PA 11 2 - 5 4
TeN
7.  |CBepXmpoBOIUMOCTh 2 1 - - 1
8 Cucrtemsbl ¢ MOHMKESHHON 2 1 1
' Pa3MEPHOCTHIO
Hmoeo no oucyuninune: 45 14 - 14 17
Bcezo:
2.3 Conep:xanue pa3aesoB JUCHHUILIHHBI
2.3.1 3angarug JeKIHOHHOI0 THIIA
HanmeHnoBaHue dopma TeKyIero
Ne Conepxxanue paszaena p ym
pazzaena KOHTPOJIS
1 2 3 4
1. OCHOBHBIE IOHATHA | AMabaTHYECKUIA IPUHIUII bopna-| 3amura JIP Ne 1
TEOpUHn Opendecra. Kpucramnuueckas CTpyKTypa u
KOHJICHCUPOBAaHHOIO |ee omnucanue. CHMMETpUS KpHCTaa,
COCTOSIHUS TOYCYHBIC u MPOCTPAHCTBEHHBIE
(penoposckue) rpymnmbl. Knaccudukarus
pemerok bpaea. OOpatHast pemieTka, ee
cBoiictBa. OcoOble TOYKM B  30HE
BpuiiooHa, 3Be3/1a BOJTHOBOTO BEKTOpA.




CBs13p TOUEYHON CUMMETPUH JIEMEHTapHOM
SUYCHKH ¢  (U3NYCCKUMHU  CBOWCTBAMU
KpHUCTaJuIa.

JnHamuka
KPUCTAJUIMYECKOMN
peETKH

JlnvHamMuKa KPUCTaJUIMYECKOW  PEIIETKH.
KBanroBanue KoJIeOaHu i pELIETKH,
aKyCTUYECKHE U ONTHYeCKHue (HOHOHBI
AunrapmonusM, auarpammbl  DeliHMaHa,
OTIMCBIBAIOIINE ¢dboHoH-(poHOHHOE
B3alMO/JICIICTBUE DJIEKTPOHHBIE BOJHBI B
KpHUCTAaJLIE.

VYerHbII onpoc

ONEeKTPOHHBIE
COCTOSIHHS B KpHCTaJLIe

VYpasuenue lllpennnrepa ans d1eKTpoHa B

MIEPHOTTICCKOM MOTEHIIHATIE.
DddexTuBHas macca. MeTOIbI BBIYMCICHUS
3¢ exTuBHOM  Macchl. [Tpubnuxenue

NOYTH  CBOOOJHBIX  AJIEKTPOHOB  H
npuOIKkeHne cuiibHOM cBsizu. [Ipumecu n
IPUMECHbIE YPOBHH, JIOKaJIN3a1us
3JIEKTPOHOB. KBanToBanue CHCTEMBI
JNIEKTPOHOB,  JJEKTPOHBI U JBIPKH.
Craructuka HOCHUTENEW 3apsaa. DHeprus
®epMu,  IJEKTPOHHAS  TEIJIOEMKOCTb.
KynonoBckoe nu 06MeHHOE B3auMO/IEHCTBUE
B 3IEKTPOHHO-BIPOYHON CUCTEME.
OKCUTOHBI ~ OOJBIIOrO  paauyca,  HX
HaOroieHne B IIOJIyTIPOBOTHUKAX.
OKCHUTOHBI MaJIoro paauyca,
0e3bI3Iy4aTeNbHbIl  [EPEHOC  DHEPTuu
IEKTPOHHOTO BO30YXAEHUS C IOMOIIBIO
SKCUTOHOB. [111a3MOHBI.

amura JIP No 2

DneKkTpoH-(HOHOHHOE
B3aMMO/ICHCTBHC

Bsanmonelicteue 3JIEKTPOHOB C
KoJieOaHUAMU peméTku. [1oasapuTOHEI.

YcTHbli onpoc

DJIEKTPOHHBIE CBOMCTBA
TBEP/BIX Tell

DJIEKTPOHHBIE CBOMCTBA TBEPIbIX TeEIl.

DONEeKTPONPOBOJHOCTh,  CBA3b  MEKIY
3JEKTPOIIPOBOAHOCTHIO u
TEIIONPOBOJHOCTBIO.

YcrHbli onpoc

Ornruueckue CBOMCTBA
TBEPIIBIX TEIT

Marpuiia IJIOTHOCTM W €€  CBOMCTBA.
VYpasuenue JlnyBumnsa (Heiimana). OTkink
KOHJICHCUPOBAaHHON CpeIbl Ha BHEIIHEe
Bo3MyleHue, ¢opmyna Ky6o-I'punByna
uisi  00OOIIEHHOH ~ BOCHPUHUMYHBOCTH.
[Ipsmple u  HenpsiMbIE  ONTHUYECKHE
MEK30HHbIE MEPEXO/IbI B
MOJIYTIPOBOTHUKAX. [TonsipuTOHBI.
OnTudeckne  CBOWCTBAa  JUAIEKTPHUKOB,
METAJIJIOB U TIOJYITPOBOTHUKOB.

Samura JIP Ne 3

CBepXnpoBOIUMOCTh

CBepXnpoBOIHUKH, UX CBOMCTBA. Da30BbIi
Iepexo]l BTOPOTO pOJia Kak CIIOHTAaHHOE
HapyuieHue cuMMeTpuu. M3oronmmueckuit
a¢dexT. MarnuTHbIe CBOICTBA
CBEpXIPOBOIHHUKOB, 3 ekt MeiiccHepa,
r1yOMHA MPOHUKHOBEHUSI MAarHUTHOTO TIOJIS
B CBEPXITPOBOJIHHUK. YpaBHeHue

YcTHBIN onpoc




I'mu3Oypra-Jlangay. Mukpockonnyeckas
TEOpUs  CBEPXIPOBOJUMOCTH,  JIIMHA
KOT€PEHTHOCTHU. CBepXnpoBOIHUKH
BTOpPOTO  poja, Buxpu AOpHuKOCOBa.
BricokoTemneparypHas
CBEpXIIPOBOAUMOCTb. CBEPXIPOBOAUMOCTD
B CHUCTEMAax C TsDKEIbIMH (epMHOHAMU
(oO1me moHsTH:).

8. Cucremsl ¢ CucreMbl ¢ NOHMKEHHOM pa3MEPHOCTHIO. VYerHbI onpoc
ITOHMKEHHOU KBanTOBBIE TOUKH. DIEKTPOHHOE CTPOEHUE
Pa3MepHOCTBIO KBAaHTOBBIX TOUYEK. DyHKIMOHAJ IJIOTHOCTH,

ypaBHeHue Komna-llIama.OgHomepHbie
CUCTEMBI, pa3/ieJICHNE 3aps/ia U CIIMHA,
CBEPXIPOBOJIUMOCTb OJJHOMEPHBIX CHCTEM.
JBymepHble cucreMsl. IloBepxXHOCTHBIE
COCTOSIHUS DJIEKTPOHOB.

2.3.2 3aHATHA CEMUHAPCKOrO THMA
[TpakTHdeckue 3aqaHus B ayTMTOPUHN TI0 JJAHHOMY KYpCy COTJIACHO y4eOHOMY IUIaHy HE
MIPETYCMOTPEHBIL.

2.3.3 JlaGopaTopHble 3aHATHS

N dopma
No HaumenoBanue Tematuka 1abopaTopHOM p
. TEKYILEro
JIP nabopaTopHO pabOTHI paboThI
KOHTPOJIS
CummeTtpust KpHUCTAJLNa,
TOYEYHbIE U POCTPAHCTBEHHBIE
OcHOBHbBIE IOHATHS TEOPUU
1 (benoposckue) rpymmbl. | 3amuTa JIP Ne 1
KOHJICHCUPOBAaHHOT'O COCTOSHUS
Knaccudukarnus pemeTox
bpag»
Brruncnenue napaMeTpoB
MHTECHCUBHOCTU DJIEKTPOHHBIX
DNeKTPOHHbIE COCTOSIHUS B MEePEXOJ0B MEXK OBHSIMU
2 P Pexon Ay Yp amura JIP Ne 2
KpHUCTaJlIe 11 f-371eMEHTOB, HAXOAAIIMXCS
B KpUCTAJJTNYECKON MaTpuUlie
Pacuér ONTHUYECKUX u
. JIOMUHECIICHTHBIX MapaMeTpoB
3 | OnTuveckue CBOMCTBA TBEPABIX TSI 1t P P Samura JIP Ne 3
KPUCTAIJIOB, aKTUBUPOBAHHBIX
pEeNKO3eMEeNbHBIMU HOHAMU




2.4

Ilepeuennb yuyeOHO-MeTOANYECKOr0 olOecrievyeHUs AJIsl CAMOCTOSATENbHON padoThl
o0y4aromuxcs 1Mo JMCHHUILIHHE (MOLY110)

No

Haunmenosanue
paszaena

[lepedyenp yueOHO-METOIMIECKOTO 00ECTICUeHHS TUCIUTUIHHBI [0
BBITIOJIHEHHIO CAMOCTOSITEIILHON paboThI

1

2

3

OCHOBHBIE TTIOHATHUSI
TEOpUU
KOHJICHCHPOBAHHOTO
COCTOSIHHS

1. Tompmane B.A. ®usuka KOHJIEHCHPOBAHHOTO COCTOSTHUSI:
noco6ue / B.A. l'onpaane, JI.C. [Tunuyk; nox pen. H.K. Mepimkuna.
- Munck: benopycckas nayka, 2009. - 648 c.; To e [DneKTpoHHBII
pecype]. - URL: http://biblioclub.ru/index.php?page= book&id=
933009.

2. Maryxun B.JI. ®u3uka TBepAoro Tena [DNeKTpoHHBINA pecypc] :
y4e0. mocobue / B.JI. MatyxuHn, B.JI. EpmakoB. — DIeKTpoH. JaH.
— Cankr-IletepOypr: Jlanp, 2010. — 224 c¢. — Pexum poctyna:
https://e.lanbook.com/book/262.

3. ®omun [I.B. DkcrnepuMeHTaIbHBIE METOJBI (PU3UKH TBEPJIOTO
tena: yuebHoe nocodue / JI.B. ®omun. - Mocksa; bepnun: /{upext-
Menua, 2014. - 186 c. : w1, cxeMm. Ta0i. - bubmuorp. B kH. - ISBN
078-5-4475-2829-4; To xe [DnekrponHsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. Topmuenko A.b. ®usmka KOHJIEHCHPOBAHHOTO COCTOSHUSI.
Pemenne 3amau: yueObnoe mocobue / A.Bb.[opauenko, A.B.
KocoOynkuii, [I.B. KopabenpaukoB. - 2-¢ u3g., gom. - Kemeposo:
KemepoBckuii rocymapcTBeHHbIN yHuBepeuteT, 2011. - 92 ¢. - ISBN
978-5-8353-1164-4; To xe [OnekrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232487.

Jnnamuka
KPHUCTAJUTMYECKOM
pEMETKH

1. Tompmane B.A. ®usnka KOHIEHCHPOBAHHOTO COCTOSHHUSI:
noco6ue / B.A. T'onsaaze, JI.C. ITunuyk; nox pea. H.K. MebiikuHa.
- Munck: benopycckas nayka, 2009. - 648 c.; To ke [ DneKTpOHHBIH
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=
93309.

2. Maryxun B.JI. ®usuka tBEepaoro tena [DIEeKTpOHHBIN pecypc:
yue6. mocobue / B.JI. Matyxun, B.JI. EpMakoB. — DJIeKTpOH. AaH.
— Cankr-IlerepOypr: Jlanp, 2010. — 224 c. — Pexum nmocrymna:
https://e.lanbook.com/book/262.

3. ®omun J[.B. DkcnepuMeHTaIbHBIE METOJbI (PU3UKH TBEPIOTO
Tena: yuebHoe nocodue / JI.B. ®omun. - Mocksa; bepnun: Jlupext-
Menua, 2014. - 186 c.: wn. cxem, Tabn. - bubmuorp. B kH. - ISBN
978-5-4475-2829-4; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. Topmuenko A.b. ®usnka KOHAECHCHUPOBAHHOTO COCTOSIHHSL.
Pemenune 3amau: yueOHoe mocobue / A.b.Topnuenko, A.B.
KocoOymkuii, [.B. KopaGensnukos. - 2-e u3a., gon. - Kemeposo:
KemepoBckuii rocynapctBeHHbIi yHuBepeutet, 2011. - 92 ¢. - ISBN
978-5-8353-1164-4; To xe [DnekTpoHHBIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=232487.

ONEeKTpPOHHBIE
COCTOSIHHUSA B
KpHCTasie

1. Tompmane B.A. @®usuka KOHAECHCHPOBAHHOIO COCTOSIHUSA:
nocobue / B.A. Tonbnane, JI.C. ITunuyk; mox pexn. H.K. MbikuHa.
- Munck: benopycckas nayka, 2009. - 648 c.; To ke [DnekTpoHHbII
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=
93309.
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2. Maryxun B.JI. ®usuka tBepaoro tena [DIEKTPOHHBIN pecypc] :
yue0. mocooue / B.JI. Matyxun, B.JI. EpmakoB. — DeKTpoH. AaH.
— Canxr-IlerepOypr: Jlanb, 2010. — 224 c. — Pexxum nocrymna:
https://e.lanbook.com/book/262.

3. ®omun /I.B. DxcnepumeHTagbHbIE METOABI (DU3UKU TBEPIOTO
tena: yaedHoe nmocodue / JI.B. @omun. - Mocksa; bepnun: Jlupexr-
Menua, 2014. - 186 c. : wI. cxem, Tadi. - bubmmorp. B kH. - ISBN
078-5-4475-2829-4; To xe [OnexkrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. Topmuenko, A.b. ®duszuka KOHIESHCHPOBAHHOTO COCTOSIHHUA.
Pemenne 3amau: ywyeOHoe mocobme / A.b.Topamenko, A.B.
KocoOyuxkuii, [I.B. KopabenpaukoB. - 2-¢ usM., gom. - Kemeposo:
KemepoBckuii rocynapcTBeHHslit yausepcureT, 2011. - 92 c. - ISBN
978-5-8353-1164-4; To xe [Dmexrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232487.

5. Tymaes, Eprenunit HuxonaeBuu IIponeccsl mepeHoca 3Hepruu
JJIEKTPOHHOTO BO30YXKJEHUS B KOHACHCHUPOBAHHBIX CpeNax:
moHorpadust / E. H. Tymae; M-Bo o0pa3oBanusi u Hayku Poc.
Oenepanun, Kybanckmii roc. yH-T - Kpacnonap: [KyOanckuii
rocyiapcTBeHHbIN yHUBepcuTeT], 2013.

OIEeKTpOH-
(hoHoHHOE
B3aMMOJICHCTBHE

1. Tompmane B.A. ®usuka KOHJIEHCHPOBAHHOTO COCTOSHUSI:
mocobwue / B.A. Tomsaaze, JI.C. ITunuyk; mox pea. H.K. Mebikuna.
- Munck: benopycckas Hayka, 2009. - 648 c.; To e [DmeKTpoHHBIH
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=
93309.

2. Maryxun B.JI. ®u3uka TBepaoro tena [DIeKTpOHHBIN pecypce] :
yue6. mocooue / B.JI. Matyxun, B.JI. EpMakoB. — DJIeKTpOH. AaH.
— Cankr-IlerepOypr: Jlanp, 2010. — 224 c. — Pexxum nmocryma:
https://e.lanbook.com/book/262.

3. ®omun J[.B. DkcnepuMeHTaIBHBIE METONbI (PU3UKH TBEPIOTO
tena: yueoHoe nmocobue / JI.B. ®omun. - Mocksa; bepnun: Jlupekt-
Menmua, 2014. - 186 c.: wn. cxem. Tabn. - bubmmorp. B kH. - ISBN
978-5-4475-2829-4; To xe [DnekrponHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. Topmuenko A.b. ®usmka KOHJIEHCHPOBAHHOTO COCTOSHHUSI.
Pemenne 3amau: yueObHoe mocobue / A.b.[opauenko, A.B.
KocoOymkwuii, [1.B. Kopabensuukos. - 2-¢ u3a., gom. - Kemepono:
Kemeposckuii rocynapctBennsiil ynusepcurer, 2011. - 92 ¢. - ISBN
978-5-8353-1164-4; To xe [DnekrtpoHHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232487.

DIEKTPOHHBIE
CBOICTBa TBEPBIX
TeN

1. Tompmane B.A. @®usuka KOHICHCHPOBAHHOTO COCTOSIHUS:
noco6ue / B.A. l'ompaaze, JI.C. [Munuyk; mox pea. H.K. Mepimkuna.
- Munck: benopycckas nayka, 2009. - 648 c.; To ke [DneKTpoHHbII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=
933009.

2. Maryxun B.JI. ®usuka TBepaoro tena [DIEKTPOHHBIN pecypce] :
y4e6. mocobue / B.JI. Matyxun, B.JI. EpmakoB. — DIeKTpoH. JaH.
— Camnxkrt-IlerepOypr: Jlans, 2010. — 224 c¢. — Pexxum pocrymna:
https://e.lanbook.com/book/262.

3. ®omun /[I.B. DkcnepuMeHTaIbHbIE METO/bI (PU3UKH TBEPIOTO
tena: yaeOHoe nocoobue / JI.B. ®omun. - Mocksa; bepnun: Jlupekxt-
Menmua, 2014. - 186 c.: un, cxem, tabn. - bubmamorp. B kH. - ISBN



https://e.lanbook.com/book/262
http://biblioclub.ru/index.php?page=book&id=259074
http://biblioclub.ru/index.php?page=book&id=232487
http://biblioclub.ru/index.php?page=book&id
https://e.lanbook.com/book/262
http://biblioclub.ru/index.php?page=book&id=259074
http://biblioclub.ru/index.php?page=book&id=232487
http://biblioclub.ru/index.php?page=book&id
https://e.lanbook.com/book/262

978-5-4475-2829-4; To »xe [Dnexrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. Topmuenko A.b. ®usuka KOHJIEHCHUPOBAHHOTO COCTOSHUSI.
Pemenne 3amau: ywyeOHoe mocobme / A.b.Topamenko, A.B.
KocoOyukwuii, [I.B. KopabenpaukoB. - 2-¢ u3f., Aom. - Kemeposo:
KemepoBckuii rocynapcTBenHsiit yausepcuret, 2011. - 92 c. - ISBN
978-5-8353-1164-4; To xe [DnexrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232487.

5. Kynpsimo C.H. OcHOBHbBIE METOABI PEIICHUS MPAKTHUECKUX
3a/a4 B Kypce «YpaBHEHHS MaTeMaTU4yecKol (PU3MKu»: ydeOHoe
nocobue / C.H. Kyampsimos, T.H. Pamguenko; MwuHHCTEpCTBO
oOpazoBanuss u Hayku Poccuiickoit ®enepanun, DenepanbHoe
roCy/lapCTBEHHOE€ aBTOHOMHOE OOpa30BaTENbHOE YUpEXKJIECHUE
BBICIIIETO poQeCCHOHAIBHOTO 00pa3zoBaHUs «HOxHBIH
dbenepanbHbIil yHHUBEpCUTET", DaKyIbTET MAaTEMATHKU, MEXaHUKH U
KOMIIBIOTEpHBIX Hayk. - Pocros-w//l: W3narensctBo FOxHOTO
denepanbHOTO yHHBepcuTeTa, 2011. - 308 c. - ISBN 978-5-9275-
0879-2; To xe [Dnexkrponnsiii pecypc]. - URL: http://biblioclub.ru/
index.php? page=book&id=241103.

OnrTnueckue
CBOMCTBA TBEP/IBIX TEJ

1. My3biuka A.}O. MexaHuka 1 3JI€KTpOMarHeTu3M: TEKCThI JIEKIIH
o obmeit gusuke: nexuuu / A.JO. My3sbruka. - Mocksa; bepnuH:
Hupekr-Menaua, 2015. - 280 c.: wi. - (Beicmas mkona). - ISBN 978-
5-4458-9569-5; To xe [OmekrpoHHblii  pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=256579.

1. Tompmane, B.A. ®Pusmka KOHICHCHUPOBAHHOTO COCTOSIHUS
nocobue / B.A. Tonsaane, JI.C. ITunuyk ; nox pea. H.K. Mbiikuna.
- Munck: benopycckas nayka, 2009. - 648 c.; To ke [ DaeKTpOHHBIH
pecypc]. - URL: http:// biblioclub.ru/ index.php?page= book&id=
93309.

2. MaryxwuH, B.JI. ®u3uka TBepa0ro Tena [IIeKTpoHHbINA pecypc] :
yue6. mocooue / B.JI. Matyxun, B.JI. EpmakoB. — DJIeKTpOH. AaH.
— Cankr-IlerepOypr: Jlanp, 2010. — 224 c. — Pexxum nmocrymna:
https://e.lanbook.com/book/262.

CBepXIIpoBOIMMOCTh

1. Béxkep, 0. Cnexrpockonus / 1O. békkep; nep. JI.H. Kazanuesa.
- Mocksa: PUIL] "Texnocdepa", 2009. - 528 c. - (Mup xumun). -
ISBN 978-5-94836-220-5; To e [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=88994.

2. I'yptoB, B.A. ®usuka TBepAOro Tena Ajs UHKEHEPOB : yuyeOHoe
nocodbue / B.A. I'ypros, P.H. Ocaynenko; Hayu. pen. JI.A. AsneriunHa.
- 2-e¢ u31., ucnp. u jgom. - Mocksa : Texnocdepa, 2012. -560 c. -
(Mup ¢usuku u texuuku). - ISBN 978-5-94836-327-1; To xe
[Dnexkrponnbiit  pecypc]. - URL: http://  biblioclub.ru/
index.php?page=book&id=233466.

CucreMsl ¢
NOHWXEHHOH
Pa3sMEpHOCTBIO

1. Tonbnane, B.A. ®usuka KOHAECHCUPOBAHHOTO COCTOSIHUS:
noco6bue / B.A. Tonbaane, JI.C. ITunuyk; nox pen. H.K. MbikuHa.
- Munck: benopycckas nayka, 2009. - 648 c.; To xe [ DneKTpoHHBIN
pecypc]. - URL: http:// biblioclub.ru/ index.php?page= book&id=
933009.

2. Maryxus, B.JI. ®u3uka tBepaoro tena [INeKTpOHHBIN pecypc]:
y4e0. mocobue / B.JI. Matyxun, B.JI. EpmakoB. — DnekTpoH. aaH.
— Cankr-IletepOypr: Jlanp, 2010. — 224 ¢. — Pexkum moctyna:
https://e.lanbook.com/book/262.
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3. KynpsimoB, C.H. OcHOBHbIE ME€TO/bl PELIECHUS MPAKTUYECKUX
3agad B Kypce «YpaBHEHHUS MaTeMaTH4ecKoW (pu3ukm»: ydeOHOe
nocoobue / C.H. Kyampsmos, T.H. Pamguenko; MwuHHCTEPCTBO
oOpazoBanusi u Hayku Poccuiickoit @eneparnu, denepanbHoe
rOCyJapCTBEHHOE AaBTOHOMHOE 0O0pa3oBaTeNbHOE YUPEKICHHE
BBICILIETO po(hecCuOHATBLHOTO 00pa3zoBaHUs «HOxHbBIM
¢denepanbublil yauBepcuTeT", @aKynbTeT MAaTEMaTUKH, MEXaHUKH U
KOMIBIOTEPHBIX HaykK. - PocroB-v//l: MsmarensctBo FOxHOTO
denepanbHorO yHHBepcuteTa, 2011. - 308 c. - ISBN 978-5-9275-
0879-2; To xe [Dnekrponnsiii pecypce]. - URL: http:// biblioclub.ru/
index.php? page=book&id=241103.

Y4eOHO-MeTOAMYECKUE MaTepHualbl A CaMOCTOATEIbHONM paboThl OOydaromuXCs W3
YHUCJIa MHBAJIUOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) nmpenocrapisitoTcst
B (hopMax, alanTHPOBAHHBIX K OTPAHMUYCHUSM UX 370POBbS U BOCIPUATHS HH(OOPMAIIHIH:

JUig nu1 ¢ HapyIeHUsIMU 3pEHMUSL:

— B IIeYaTHOU opme yBeIMYEHHBIM HIpUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA,

JInst man ¢ HapyHIeHUsIMH CITyXa:

— B IIeYaTHOM opme,

— B hopMe >IEKTPOHHOTO TIOKYMEHTA.

JIjig U1l ¢ HapyIIeHUsIMU OTIOPHO-/ABUTaTENIBHOTO armapara:

— B IIeUaTHOM (opme,

— B hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN NIepedYeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa
00yJaronuxcs.

3 Oopa3oBarejibHbIE TEXHOJIOTUH

B ydyeOHOM mpolecce MCHOJB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI MTPOBEACHUS
3aHSTHUN: TUCKYCCHUs, pa300p KOHKPETHBIX CUTYallUii, TBOPUECKHE 3aJIJaHUS, MO3TOBOM IITYpPM.

Bonbiias yacte neknuii M J1abopaTOpHBbIE 3aHATHUS MPOBOJAATCA C HCIOJb30BaHHUEM
COBPEMEHHBIX CIIPAaBOYHBIX MaTepuayoB. /[t mpoBeAeHNs MEHBIIECH YacTH JIEKIIMOHHBIX 3aHATUN
UCIOJIB3YIOTCS MYJIbTUMEIUIHBIE CpEICTBa BOCHPOU3BEICHHUS AKTUBHOTO COJEP>KHUMOTO,
MO3BOJISIFOIIETO CIIYIIATENI0 BOCHPUHUMATh OCOOCHHOCTH H3ydyaeMoHM Mpodeccuu, 3a4acTyro
UTpAIOIME PEIIANIYyI0 POJib B TOHMMAaHUU W BOCIPHATHH, a TaKk ke (HOpMHUpPOBaAHUU
npodeccuoHalbHBIX KoMIeTeHIui. Mcnonb3yroTess mporpaMMbl MOJAETUPOBaHUS (PU3MUECKUX
MpoLeccoB B (pU3MKe KOHACHCHPOBAHHOIO COCTOSIHUS WU MPOTpamMMbl OHJIAWHOBOTO KOHTPOJIS
3HaHWI MarkucTPaHTOB (B TOM YHCIIE POTPAMMHOE 0OECTIeUeHUE IUCTAHIIMOHHOTO O0YUCHHS).

[To m3yyaemoil AMCUMIUIMHE MAarucTpaHTaM MPEIOCTaBISETCS BO3MOXXHOCTh OTKPBITO
M0JIb30BaThCs (B TOM YHCIIe KOMMPOBATh HA JIMYHBIE HOCUTENTU HH(POPMAIMH) TOATOTOBICHHBIMU
BEIYUIUM JaHHYIO JUCUUIUIMHY JEKTOPOM MaTepuajiamMH B BHUJAE 3JICKTPOHHOTO KOMILIEKCa
COMPOBOXKICHMSI, BKIIOYAIOMIETO B Ce€Os: AIEKTPOHHBIE KOHCIEKTHI JIEKUUN; DJIEKTPOHHBIC
BapUAHTHl y4EOHO-METOTUIECKUX TTOCOOHIA.

NutepaktuBHBIE 00pa30BaTeIbHbBIC TEXHOJIOT UM, UCTIONB3YEMbIE B ayIMTOPHBIX 3aHSATHSIX:

— T€XHOJIOTHSI Pa3BUTHUSI KPUTUUECKOTO MBIILICHNUS;

— JIGKIIH C TIPOOJIEMHBIM H3II0KEHUEM;

— WU3y4YeHHE M 3aKpeIuieHHe HOBOTO Marepuana (MCHOJIb30BaHHUE BOIPOCOB,
CoxkpaTuueckuii Juanor);

— 00CYXJIEeHHE CIIOKHBIX M JUCKYCCHOHHBIX BOMPOCOB M MpobieM («3aiiMH MO3UIIUIO
(1IKana MHEHHI)», TPOCKTUBHbBIE TEXHUKH, «OUH — BABOEM — BCe BMECTe», «CMEHU TTO3UITUION,
«Jluckyccust B CTUIE TEIEBU3MOHHOTO TOK-IIIOY», A€0aThl, CHMIIO3UYM );

— pasperenue mpobieM («lepeBo pemeHuit», «Mo3roBoii ITypM», « AHAITU3 Ka3yCOBY);

— TBOPUYECKUE 3aJaHUS;



— paboTa B MaJbIX TPYIIAX;

— TEXHOJIOTHUSI KOMIIBIOTEPHOI'O MOJIEIMPOBAHMS UUCIIEHHBIX PacyeTOB.

[IpoBenenue Bcex 3aHATUN JaOOPATOPHOTO MPAKTHKyMa MPEIyCMOTPEHO B Kilacce
CHa0>)KEHHOM BCEM HEOOXOJMMBIM OO0OpYIOBAaHHEM M KOMIbIOTepamMHu s 3(PPEKTHBHOTO
BBITIOJTHEHHUS] COOTBETCTBYIOIUX JTaOOPAaTOPHBIX padoT.

[To uToram BBHIMOJHEHUS KaXI0W JTaOOpaTOpHON pabOThI MaruCTPaHT MPENOCTABISIET U
3alMIaeT pa3padoTaHHYIO MPOTPaMMy YUCIEHHOTO MOICIMPOBAHUS U pacueTa, IpruueM B Oecesie
C IpenojaBaTesieM JOJDKEH IPOJEMOHCTPUPOBATH 3HAHME KaK TEOPETUYECKOrOo U
SKCIEPUMEHTAJIBbHOTO MaTepHuajla, OTHOCALIErocss K pabore, Tak M HEOOXOAUMBIX JUIS
MIPaKTUYECKON peain3auuu paboThl KOMIBIOTEPHBIX TexHOJorui. Ilocne 3amuTel 1abopaTopHOH
paboOTBl MarucTpaHT o0Os3aH NPEAOCTABHTH OTKOPPEKTUPOBAHHYI0 M ONTUMH3HUPOBAHHYIO
MIPOrPaMMHYIO pa3paboTKy B opMaTe MCIIOIb30BAHHON KOMIIBIOTEPHON CHCTEMBI.

HononuurensHas ¢opmMa KOHTposid 3((EKTUBHOCTH yCBOEHUs Marepuaiga |
MpUOOpETEeHUsT MPAKTUUECKUX HABBIKOB 3aKJIIOYA€TCd B OTKPBHITON HMHTEPAKTUBHOM 3aliuTe
nabopaTopHOi pabOThl HA YCTHOM BBICTYIUIEHUU NEpE]] AyAUTOPHEN COKYPCHUKOB.

ConpoBoXK/IeHUE CAMOCTOSTEIbHOM pPA0OTHI MAaruCTPaHThl TaKK€ OPraHW30BaHO B
cnenyroumx Gopmax:

— YCBOEHHE, JIOTIOJIHEHUE U BHUKAHKE B pa30upaeMble pa3aesibl AUCUUILIMHBI IPY TOMOILU
3HAHUN MOJTy4aeMbIX [0 CPEJICTBAM H3YUEHHSI PEKOMEHIyeMOH JINTEPATyphl U IyTeM IOATOTOBKU
JOKJIaJI0B;

— KOHCYJbTAallMM, OpPraHU30BaHHbIE ISl Pa3bsCHEHHs MPOOJIEMHBIX MOMEHTOB IpPH
CaMOCTOSITEIBHOM HM3YYE€HUH TE€X WJIM WHBIX aCleKTOB pa3ZesioB ycBauBaeMOW MH(pOpMAIHU B
JTUCLUILTUHE.

JUig Ui ¢ OrpaHUYeHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbS MPEIYyCMOTpPEHA OpraHu3anus
KOHCYJIbTAIMI C UCIIOJIb30BAaHUEM 3JIEKTPOHHON MOYTHI.

4 OueHoYHBbIE CpeICTBA IS TEKYILero KOHTPOJIsl yCIeBaeMoCTH U
MPOMEKYTOYHOM aTTeCTAlMHU
4.1 ®oH/1 0O11eHOYHBIX CPEACTB A5 MPOBeeHNs] TeKYIero KOHTPOJIs

Texymmii KOHTPOJIb: TPOBEPKA BBHITOJHEHUS JIA0OPATOPHBIX PadOT, OTBETHI HA BOIPOCHI
10 COOTBETCTBYIOIIUM pa3JieliaM H3y4aeMOi TUCIIUILIHHEI.

[lepedyeHb BOMPOCOB, BEIHOCUMBIX Ha SK3aMEH:

CTpyKTypa TBEpabIX Te

1. Ammnabarnueckuit npunnun bopHa-Opendecra. Hapymenue agnadbatnayHOCTH.

2. ToueyHass W TpPaHCIAIMOHHAS CHUMMETPHUSl KPUCTAJUIMYECKOW peIIeTKH. THUIbI
AJIEMEHTAPHBIX TYCCK, CHHTOHHSI, KATCTOPHSI.

3. CBs3b pU3NUECKUX CBOWCTB KPHCTAIIA C CAMMETPUEH KPUCTATUINYECKOM PEIICTKH.

4. 3ona bpunrosna. Oco6bie Touku B 30He bpuosHa. 3Be371a BOJTHOBOTO BEKTOPA.

KoJsied0anus pemerku

5. KBanToBanue koyiebaHui 0JJHOATOMHOW KPUCTALTUYECKON perreTku. KaHoHndyeckue
KOMMYTAallHOHHBIE COOTHOILICHUSI.

6. KBanToBanue kosiebaHuii peleTky ¢ HECKOJIBKUMU COPTaMHU aTOMOB B JIEMEHTApHOM
syeiike. ONTHYECKUE U aKyCTUUECKUE (POHOHBI.

7. AHrapMoHu3M kak BzaumozeiictBue GporoHoB. N- u U- mporecchl B3auMoIeHCTBUS
(hOHOHOB.

DJIEKTPOHBI B TBEPIOM TeJle

16. VYpaBuenue lpeaunrepa it 21€KTpOHA B MEPUOIUYECKOM MOTEHIMAe. 30HHAs
CTPYKTYypa TBEpPAbIX Tell.

17. DddexTuBHas Macca, BbrauciaeHHe 3(h(heKTUBHONW Macchl B MPUOIMKEHUN CHIIBHOM

CBSI3H.
18. Jlokann3oBaHHbBIE COCTOSIHUSA AIIEKTPOHOB. [ 1y0OKHe U MENIKHe YPOBHHU.
19. Craructuka ®epmu-/upaka. KBantoBanue cuctembl u1eKTpoHOB. KaHoHMueckue



AHTUKOMMYTAIIMOHHBIE COOTHOILICHUS.

20. Bomnnosoe uucino u sueprust @epmu. Temnepatypa BIpoxKAeHUS HepMU-CHCTEM.

21. OcoOGeHHOCTH KBAaHTOBAHMS CUCTEMBI 3JICKTPOHOB B KOHJICHCUPOBAHHBIX CPEaXx.
DNEKTPOHBI U AbIPKH. ['aMUIIBTOHHAH CUCTEMBI 3JIEKTPOHOB U JBIPOK.

22. B3auMopelcTBHE AIIEKTPOHOB M JBIPOK. DKCUTOHBI Oobmoro paauyca (Banbe-
Mortra).

23. DxcutoHbl Manoro paauyca (Ppenkens). be3p3mydaTebHbINA TIEPEHOC YHEPTUU
AJIEKTPOHHOTO BO30YXIEHHUS C MOMOLIBIO0 SKCUTOHOB D pEeHKeIs.

DJIeKTPOH-(OHOHHOE B3auMO/IeiicTBHe

24. DneMeHTapHasi TEOpUsl OJISIPOHA. DHEPrus CBSA3H, 3aKOH AUcHepcuu, 3pPeKTUBHASL

Mmacca.
DJIEeKTPOHHbIE CBOICTBA TBEPABIX TeJl

25. DNEeKTPONPOBOJHOCTh METANIOB U MOJIYIPOBOJHUKOB. CBSI3b MEXIYy TEIUIO- U

AIEKTPONPOBOAHOCTHIO (3ak0OH Bunemana-®dpania).
OTKJIMK KOHIEHCUPOBAHHOI cpelbl HA BHEllIHee BO3MYIIIEHHe

26. Marpwuria II0THOCTH, €€ CBOIMCTBA. Y paBHEHUE IBIDKEHUS ISl MATPHUIIBI TTIOTHOCTH.

27. OTKIMK KOHACHCUPOBAHHOM Cpeibl Ha BHeITHee Bo3mytieHne. @opmyna Kyoo-I purBya.

28. OnTuyeckue CBOWCTBA IOJYNIPOBOJHUKOBBIX KpHUCTAWIOB. [IpsMO30HHBIE W
HEMPSIMO30HHBIE NTEPEXOIbI.

CBepxnpoBoauMoCTb

29. CBoiicTBa CBEPXITPOBOJIAIIECTO COCTOSHUS. bo3e-KOHIeHCAusl. AHAJIOTHS MEXITy
CBEPXTEKYUECThIO U CBEPXIIPOBOIUMOCTHIO.

30. ®deHOoMeHONOTHYECKAs TEOPHSI TOKOBOTO CBEPXIIPOBOISIIETO COCTOSIHUSL. Y paBHEHUE
I'ma30ypra-Jlannay.

31. Muxkpockonuyeckasi TEOpUs CBEPXIPOBOAUMOCTH. [‘amuibToHHMaH Dpenuxa.
[IpeobpazoBanue boromobona.
32. BricokoTemmnepaTypHas CBEpXIIPOBOJIUMOCTb, CBEPXIPOBOAUMOCTh B CUCTEMAX C

TSKENBIMU (hepPMHOHAMM.
CucreMbl ¢ NOHUKEHHO Pa3MEPHOCTHIO

33. KBaHTOBBIE TOUKHU: AIEKTPOHHAS CTPYKTYpa, ypaBHeHre Kona-I11Iama.

34. OmHOMEpHBIE CUCTEMBI, Pa3ZIeIICHNE 3apsi/ia ¥ CIIHA, 0030HM3a1ust. CBEpXIIPOBOIMMOCTh
B OJIHOMEPHBIX CHCTEMaX.

35. [ToBepXHOCTHBIE COCTOSIHUS 3JEKTPOHOB. OCOOCHHOCTH ABYMEPHBIX CUCTEM.

HToroBbiii KOHTPOJIB: DK3aMEH.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB IS IPOBEJCHHUA IPOMEKYTOUYHOM aTTeCTALHU
Tekyuii KOHTPOJIb:

— KOHTPOJIbHBIE BOIPOCHI MO pa3jienaM ydeOHOM mporpaMMal.

— MpaKTUYECKHe 3a1aHus (IIOAr0TOBKA JOKIIA/I0B).

Temsb! 10KI1a0B:

1. Kpucrannuueckas cTtpykrypa u ee onucanue. CUMMETpUs KpUcTaiia, TOUeUHbIE U
npocTpaHcTBeHHBIE ((penopoBckue) rpymmnsl. Knaccudukanus pemetok bpago.

2. JluHamuka KpHucTajimueckoil pemerkd. KBaHTOBaHue KoJIeOaHUN pEIIETKH,
aKyCTHYECKUE ¥ ONTHYECKUE (POHOHBI.

3. OneKTpOHHBbIE BOJNHBI B KpucTauie. YpaBHeHue lllpennHrepa mis aeKTpoHa B
NepuoaAndeckoM mnoreHimane. OddexkTuBHas Macca. [Ipumecn U THpHUMeECHbIE YPOBHH,
JIOKaJIU3aLMs 2JIEKTPOHOB.

4, KBanToBaHHE CHCTEMEI OJICKTPOHOB, 3JICKTPOHBI U ABIPKHU. CTaTHCTHKA HOCUTEIICH
3apsaa. 9Hepr1/1;1 (DCpMI/I, OJICKTPOHHAA TCIUIOCMKOCTDb
5. KYJ'IOHOBCKOC 1 0OMEHHOE B3aUMOJICHCTBHE B 3JICI(TpOHHO-I[BIp0‘-IH0171 CHUCTEMC.

DKCUTOHBI OOJIBIIIOTO paauyca. OKCUTOHBI MaJIOTO paauyca, 663513Hy‘laTCHBHBII>'I MEPCHOC DOHCPIrUun



QJICKTPOHHOT'O BOSGy)KI[CHI/ISI C IIOMOIIIBIO 3KCUTOHOB.

6. DNIEKTPOHHBIE CBOMCTBAa TBEPABIX TEJ. JIEKTPONPOBOJHOCTh, CBSI3b MEXKIY
JIEKTPOIPOBOJIHOCTBIO M TEIJIONPOBOJHOCTHIO (3akoH Bunemana-®panua).
1. Martpuna mioTHOCTU U ee cBoicTBa. YpaBHeHnue JIlmyBwuisa (Helimana). OTkimk

KOHJICHCMPOBAHHOM CpeJibl Ha BHEIIHEee Bo3MyIeHue, (popmyna Kybo-I'punByna mis 0600meHHOM
BoCIpuUMYUBOCTU. [IpsMble M HempsMbIE ONTUYECKHE  MEXK30HHBIE IIEPEXOAbl B
IIOJIYIIPOBOIHUKAX.

8. CBepxmpoBoJHUKH, UX cBoMcTBa. Da3oBBI Mmepexol BTOPOro poja Kak
CIIOHTaHHO€ HapylleHue cuMMeTpuu. HM3oronuueckuid 3¢dexkr. MaruutHele CcBOMcTBa
CBEPXIPOBOAHUKOB, 3(p¢dexT MeiiccHepa, TriayOMHa NPOHUKHOBEHHMS MAarHUTHOTO TIOJIS B
CBEpXIPOBOJHUK. YpaBHeHue [ ' nn30ypra-Jlannay. Mukpockonuueckas Teopust

0. CucreMbl C NOHWKEHHON pa3MepHOCThbI0. KBaHTOBBIE TOYKU. OJIEKTPOHHOE
CTPOCHME KBAaHTOBBIX TOUeK. OJHOMEpPHBIE CUCTEMBI, pa3JieIeHHe 3apsa U ciuHa. bo3oHu3anusl.
JIBymepHsbIe cucTeMbl. 1I0BEpXHOCTHBIE COCTOSHUS 3JIEKTPOHOB.

[Ipu sk3ameHanMOHHON (popMe MPOBEAEHMS TPOMEXYTOUHOM aTTECTAI[MH HUCIIOJIb3YETCS
nATHOaIbHAs CUCTEMA OLIEHOK, ompenieneHHas «llonoxennem 00 3Kk3aMeHax U 3a4eTax».

Ounenka "5" ("oTau4HO") BBICTABISETCSI MaruCTPaHTy, OOHAPYKUBIIEMY BCECTOPOHHEE
CHUCTEMAaTUYECKOE 3HaHUE Y4eOHO-TIPOrPaMMHOIO MaTepuaia, yMEHHE CBOOOTHO BBINOJHATH
MPaKTUYECKHUE 3aJIJaHUs, OCBOMBIIEMY OCHOBHYIO JINTEPATYPY U 3HAKOMOMY C JOTMOJHUTEIHHON
JTUTEpaTypoil, pexkomMeHaoBaHHOW mporpammoi. "Ouenka "5" ("oTanyHO") BBICTABISETCS
MarucTpaHTaM, YCBOMBILIUM B3aUMOCBSI3b OCHOBHBIX MOHATHM JUCHMIUIMHBI B UX 3HAUEHUU JUIS
nprodperaemMoil mpodeccuu, MposSBUBIIEMY TBOPUECKHE CIOCOOHOCTH B IOHUMAHUM,U3JI0KEHUH
Y UCHOJIb30BaHUH Y4eOHO-TIPOrpaMMHOI0 MaTepuaia.

Ouenka "4" ("xopo1o'") BEICTaBISAETCS MaruCTPaHTy, OOHAPYKHUBIIIEMY TOJIHOE 3HAHUE
y4eOHO-TIPOrPaMMHOI0 MaTepHaja, YCHEIHO BHIMOJHUBIIEMY MPEeIyCMOTPEHHbBIE MPOrpaMMon
3a/1auyd, YCBOWBIIEMY OCHOBHYIO PEKOMEHAOBaHHYI smrepatypy. Onenka "4" ("xopomio")
BBICTABJISIETCS MaruCTPaHTY, MOKA3aBIIEMy CUCTEMAaTHYECKUI XapaKTep 3HAHUH M0 TUCIUIUIMHE
U CIOCOOHOMY K UX CAaMOCTOSTEIILHOMY MOTIOJIHEHUIO U OOHOBJICHHUIO B XO€ JaJibHEH el yueObl
1 Ipo(hecCUOHATIBHOM NesITEeIbHOCTH.

Ouenka "'3" ("ymoBieTBOpUTENBHO'") BBICTABISACTCS MAaruCTPaHTy, OOHAPYKUBIIEMY
3HaHHE OCHOBHOTO y4eOHO-TIPOIPaMMHOTO MaTepuaia B 00bemMe, He0OX0AUMOM ISl JaJIbHEHIIei
yueObl U mpezacTosiieil padoTel Mo mnpodeccuu, CHpaBISIONIEMYCsS C BBINOJIHEHHUEM 3aJlaHUM,
NpeayCMOTpeHHBIX —mporpammon. Omnenka "3"  ("ymoBIeTBOPHUTENBHO'")  BBICTaBJISETCS
MarucTpaHTaMm, oOJaJalolUM HEOOXOAUMBIMU 3HAHUSMHU, HO JONYCTHUBIIMM HETOYHOCTH B
OTBETE Ha 3K3aMEHE U MPH BBINOJIHEHNUN YK3aMEHAIMOHHBIX 3aJaHUM.

Ouenka "2" ("HEyTOBJICTBOPHUTEIBHO'") BBICTABISETCS MArvuCTPaHTy, OOHAPYKUBIIEMY
CyIIECTBEHHbIE MpOOeNbl B 3HAHUSIX OCHOBHOTO Y4eOHO-IPOTPAMMHOIO  Marepuana,
JOMYCTUBILIEMY MPHUHIMIHAIbHBIE OMIMOKKA B BBIMOJHEHUHM MPEIyCMOTPEHHBIX MPOTPaMMOii
3ananuii. Kak npaBuno, onenka 2" ("Hey1oBIETBOPUTENBHO") CTABUTCS MarucTpaHTaM, KOTOpbIE
HE MOTYT MpPOJOJDKaTh OOyYeHHE WU HPUCTYMUTh K MPOQPECCHOHATBHON AEATEeIHLHOCTH IO
OKOHYAHUU By3a 0€3 JOMOJIHUTEIbHBIX 3aHATHI 110 COOTBETCTBYIOUICH AUCIUTIIHHE.

OneHouHble CpeACTBA JUIsl WHBATUAOB U JIUI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX MHJIUBUAYAIBHBIX MCUXO0(U3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH UHBAIIUAM U JIUIAM C OTPAaHUYCHHBIMU BO3MOXHOCTSMH 37I0POBbBS
IIPEOCTABIISETCS JOTIOJHUTENBHOE BPEMs JUIsl OATOTOBKH OTBETA HA DK3aMEHE;

— IIpU IPOBEAECHUM NPOLETYPbl OLIECHUBAHUS PE3YIbTaTOB OOYYEHUS MHBAIUAOB U JIUIL C
OTPaHMYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbs NIPEAYCMATPUBAETCS UCIIOJIB30BAHNE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIMBUIYaIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl O0YHAIOLIUXCSl ¢ OTPAaHMYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbS
U UHBAIKIOB IMpOIEAypa OLEHUBAHUA pE3yIbTaTOB OOYYEHUS IO JUCHUIIMHE MOXKET
IIPOBOJUTHCS] B HECKOJIBKO 3TaIlOB.



[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYCHHS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBSl 110 JIUCHHMIUIMHE (MOAYJI0) TPEAyCMaTpUBAET NPEAOCTABICHUE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OrPAaHUYEHHUSM HMX 3J0POBbS M BOCHPHUSTHS
UH(pOPMAIINU:

JUist U1 ¢ HAapyIICHUSIMU 3PSHUS:

— B I1€4aTHOM (hopMe yBETUUEHHBIM HIPH(PTOM,

— B popMe 2IEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapyLIeHUsIMHU CITyXa:

— B miedaTHou opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUsist U1 ¢ HapyIIEHUsIMU OTIOPHO-IBUTATENILHOTO arapara:

— B miedaTHoi popme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTA
00yJaronuxcs.

) IlepeyeHb OCHOBHOII U 10TIOJIHUTEIbHOI y4eOHOM JIUTEepaTyphl,
HEeO0OXO0AUMOIi 1JIs1 0CBOECHUSI AU CHHUILIMHBI (MOTYJIsT)

5.1 OcHoBHas1 IUTEpaTypa

1. T'onbnane, B.A. ®u3uka KOHICHCUPOBAHHOTO cocTostHHS: Tocodue / B.A. T'onmpaane,
JI.C. IInnuyk; nox pen. H.K. Meimkuna. - Munck: benopycckas Hayka, 2009. - 648 c.; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page= book&id= 933009.

2. Maryxun, B.JI. ®u3uka TBep0T0 TeNa [ DIIeKTpoHHBIH pecypce] : yueo. mocodue / B.JL.
Maryxun, B.JI. EpmakoB. — Dnektpon. nan. — Cankr-IlerepOypr: Jlanp, 2010. — 224 c.

— Pesxxum mocryma: https://e.lanbook.com/book/262.

3. ®omun, /[.B. DxcriepuMeHTaIbHBIE METOIBI (PU3UKH TBEPAOTO TeJa: yaeOHOe ocodune
/ J1.B. ®omuH. - Mocksa; bepnun : lupext-Meaua, 2014. - 186 c. : ui, cxeM. Taba. - bubnmorp.
B kH. - [ISBN 978-5-4475-2829-4; To xe [DOnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. Topmuenko, A.b. ®u3nka KOHACHCUPOBAHHOTO COCTOsIHUA. Pemenue 3amay: yaeOHOE
nocobue / A.B. l'opauenko, A.B. Kocooyukuii, /1.B. KopabenpHukos. - 2-¢ u3., goi. - Kemeposo:
KemepoBckuii rocygapctBeHHbI yHuBepeuteT, 2011, - 92 ¢. - ISBN 978-5-8353- 1164-4; To

Ke  [DIeKTpoHHBIM pecypc]. - URL.:
http://biblioclub.ru/index.php?page=book&id=232487.

5.2 JonosHuTeILHAS JIUTEPATYPa

1. TymaeB, Eprenmii HuxomaeBwu Ilpormeccsl nepeHOca HHEPTUHM AJIEKTPOHHOTO
BO30Y)XJIEHUs B KOHJIEHCUPOBaHHBIX cpenax: MoHorpadus / E. H. TymaeB; M-Bo oOpa3oBanus u
Hayku Poc. ®enepauuu, Kybanckuii roc. yH-T - Kpacnomap: [KyOaHckuii rocymaapcTBEeHHBIN
yausepcutet], 2013.

2. béxkep, FO. Cnexrpockonus / FO. békkep; mep. JIL.LH. Kazanuesa. - Mocksa: PUL]
"Texnocdepa", 2009. - 528 c. - (Mup xumun). - ISBN 978-5-94836-220-5; To xe [ DaeKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=88994.

3. 'ypros, B.A. ®u3suka TBepAOTO TENa 11l HHXKEHEpOB: yueOHoe nmocobue / B.A. ['ypTos,
P.H. Ocaynenko ; Hayu. pen. JI.A. Anemmuna. - 2-e u3a., ucnp. u jgom. - Mocksa: Texnocdepa,
2012. - 560 c. - (Mup ¢u3uku u texHukn). - ISBN 978-5-94836-327-1; To e [DneKkTpOoHHBIH
pecypc]. - URL: http:// biblioclub.ru/ index.php?page=book&id=233466.

4. Kyapsmos, C.H. OcHoBHble METOJbl pELICHHS NPAKTUYECKUX 3a/ad B Kypce
«YpaBHeHus: MareMaTrueckoil guzukm»: yuebHoe nmocodue / C.H. Kyapsmos, T.H. Paguenko;
MunuctepctBo 0Opa3oBanus u Hayku Poccuiickoit @eneparuu, OenepaabHOe TOCyIapCTBEHHOE
aBTOHOMHOE O00pa3oBaTeNbHOE YUPEXKAECHUE BBICIIEr0 MPO(PECCHOHATHLHOIO 00pa3oBaHUs
«tOxubI (henepanbHblii yHUBEpcUTeT", MaKynbTeT MaTeMaTUKHU, MEXaHUKH U KOMITBIOTEPHBIX
Hayk. - Pocto-n//1: U3aarensctBo KOxHOro denepansuoro ynusepcureta, 2011. - 308 c. - ISBN


http://biblioclub.ru/index.php?page
https://e.lanbook.com/book/262
http://biblioclub.ru/index.php?page=book&id=259074
http://biblioclub.ru/index.php?page=book&id=232487
http://biblioclub.ru/index.php?page=book&id=88994

978-5-9275-0879-2; To ke [Dnekrpounsiii pecypc]. - URL: http:// biblioclub.ru/ index.php?
page=book&id=241103.

6 Ilepeyennb pecypcoB HH(POPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu « UHTEpHET,
HeO0XO0IMMBIX /1JI51 OCBOEHMS TN CHUIIHHBI (MO1YJIs1)

Ne Ccpuika [TosicHenue

BOOK.ru — snekrponnass 6ubmuoreuynas cucrema (IBC)
COBPEMEHHOH yueOHOI U Hay4YHOU JIUTEPaTypBHl.
bubnmnoreka BOOK.ru coaepkuT akTyajlbHYIO JUTEPATypy

1. http://www.book.ru y
[0 BCEM OTpaciasiM 3HAHWM, KOJUIEKLIMS IOMOJHIETCS
JIEKTPOHHBIMU KHUT'aMM paHbllIe U3aHNS I€4aTHONBEPCUH.
ANOyKC.py — 2JIeKTpoHHasi OuONIMoTeUHas cuctemMa yueOHoM
. W HAy4YHOW JMTEeparypel. B 31ekTpoHH KOJUIEKIHIO
2. http://www.ibooks.ru Y1 patyp DOTHYIO H

BKJIFOUCHBI COBPEMCHHBLIC y‘Ie6HI/IKI/I A ocoous BCAYIIUX
n3narenscTB Poceun.

[Tnardpopma ScienceDirect obecrieunBaeT BCECTOPOHHU I
http://lwww.sciencedir | oxsar muTepaTypbl U3 Bcex 00acTel HAYKH, TPEIOCTABIISS

3. .
ect.com nocty k 6osee uem 2500 HanMeHOBaHU KYPHAJIOB H O0JIce
11000 kHHT W3 KOJUICKITUN H3AATEIbCTBA «DIB3CBHPY.
baza pamHBIX SCOpUS wmHIekcupyer Oonee 18 TEIC.
http://www.scopus.co A . P . 24
4, m HauMEHOBAHU JKypHAJIOB OT S ThIC. MEXIYHAPOIHBIX
n3aTenbCeTB, BKIodas 6osee 300 pocCHIICKIX JKypHAIIOB.
) . Scirus — OecrulaTHas TOWCKOBAas CUCTEMAa JUISL TIOMCKA
5. http://lwww.scirus.com

Hay4YHOU MH(OpMAIUH.

Hayunast osnektponnas Oubnumorexka (HOB) coxepxut
6. http://www.elibrary.ru | moiHOTEKCTOBBIC BEPCHHM HAyYHBIX H3JAHWA BEAYIIHX
3apyOEKHBIX U OTCUSCTBEHHBIX M3/1aTEIbCTB.

7 Mertoauyeckue ykazaHus AJ1s1 00y4arOIUXCS 110 OCBOEHUIO TUCIUIIHHBI
(MoayJis1)

Ha camocrositenbhyio paboTy MaructpanToB oTBoauTcst 6osee 50% BpemeHu ot oOrieit
TPYAOEMKOCTH JUCHUIUIMHBI. CONpPOBOXKICHHE CAMOCTOSITENILHOM paboThl MarucTpaHTOB
OpraHM30BaHO B ClEAyOIUX (popmax:

1. Brinonnenue TeopeTUYecKuX 3alaHui M0 U3y4aeMOMY pa3Jiesy TUCIUIUINHEIL.

2. [IpoBepka 3HaHUN MarucTpaHTa OCHOBaHa Ha KOHTPOJBHBIX BOMPOCAX,
MPUBEACHHBIX B  OMNHCAHUU PAOOTHI M JOMOJHUTENBHBIX  BOMpPOCAX, Kacaroluxcs
COOTBETCTBYIOIIUX PA3JIEIOB TUCIUIUIAHEI.

3. Brimonnenue gjomManiHux BaI[aHI/Iﬁ 110 ITPAKTUYCCKHUM 3aHATHUAM.

4, yCBOGHI/Ie, JOIIOJIHCHUC M BHUKAHUC B pa361/1paeMLIe pPa3aciibl AMCHOUILIIMHBI IIPpH
MOMOIIM 3HAHUM INOJIy4a€MbIX IO CPCACTBAM U3YUYCHUS peKOMeHﬂyeMOﬁ JINTCPATYPHI.

5. KOHCYJ’ILT&HI/II/I, OPraHru30BaHHLIC AJIA Pa3bsACHCHUSA HpO6J'I€MHBIX MOMCHTOB IIpHU

CaMOCTOSITEILBHOM M3YY€HUU T€X HIJIM MHBIX aCMEeKTOB pa3fefioB ycBawmBaeMou WH(pOpMalluu B
MHACLUILINHE.

8 Ilepeyenb MH(POPMANMOHHBIX TEXHOJIOIHH, HCIOJIb3YEMBbIX NIPH
OCyLIeCTBJICHMH 00Pa30BaTEJIbHOI0 MPOLecca Mo JMCHUILIHHEe (MOAY.110) (IpH
HEe00X0IMMOCTH)

8.1 Ilepeyens HH(pOPMALIMOHHBIX TEXHOJIOTHIA

1. KoMnbroTepHO€E TECTHPOBAHHUE 110 UTOTAM U3YYEHUS PA3/A€I0B TUCIUIUINHEI.

2. IIpoBepka 3aaHuil 1 KOHCYJIBTUPOBAHUE TIOCPEICTBOM JIEKTPOHHOM MOYTHI.


http://www.book.ru/
http://www.ibooks.ru/
http://www.scopus.co/
http://www.scirus.com/
http://www.elibrary.ru/

3. Hcnonp30BaHue 3IEKTPOHHBIX MPE3EHTALUN IIPU IIPOBEIACHUH IPAKTUYECKUX

3aHATUN.

8.2  IlepedeHb MPOrpaMMHOIO odecnedeHus

1. Onepauunonnas cucrema MS Windows.

2. UnTerpupoBanHoe opucHoe npuioxenne MS Office.

3. Obecneuenne HHPOPMALTMOHHON OE30MTACHOCTH—AHTUBHUPYC.

9 MaTepuanbﬂo-TexnnquKaﬂ 6333, HeoOXoauMas JAJ1s OCYyIIEeCTBJICHUSA

06pa30BaTeJ’lLHOF0 nmpouecca mo JMCuMIlInHEe (MO)IyJ'[lO)

Ne Bun pa6or MarepuanbHO-TEXHUYECKOE 00eCrieueHne AUCIUTITHHBI
(MOmyIs) M OCHAIIICHHOCTh
JlekuroHHas ayAUTOpHs, OCHAILIEHHAs MPE3eHTAllMOHHON
TEXHUKOW: IPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK U
1. JIEKIIMOHHBIC 3aHSTHUS COOTBETCTBYIOIIMM MPOrPAMMHBIM 00ECIICUCHHEM.
Crienaau3upoBaHHbIC IEMOHCTPAIMOHHBIC CTCHIBI U
YCTAHOBKH JUUIsl ICMOHCTPAIIMI ONBITOB U (DU3MUYCCKUX SIBJICHHH.
2. Cemmuapciie He npenycmorpeno.
3aHSATHUS
3 JlaGopaTopHbIe JlaGopaTopusi, yKOMIUIEKTOBaHHAsI CHEIHAIN3HPOBAHHON
3aHSATHUS MeOEJbI0 M TEXHUUECKUMH CPEICTBAMU OOYUCHHUSL.
4, Kypcosoe He npenycmorpeno.
MPOCKTUPOBAHUE
['pymnmossie
5. (MHIWBHTyaTbHBIC) Aynurtopusi, (kaOUHET).
KOHCYJIbTalluU
Tekymuii KOHTPOJB,
6. MIPOMEXKYTOUHAS Aynurtopusi, (kaOUHET).
aTTecTanus
Kabuner s caMmocTosITeNbHOM paboThl, OCHAIIEHHBII
CaMOCTOSTCIEHAS KOMITBIOTEPHON TEXHHUKOHU C BO3MOXKHOCTBIO IOAKIIOICHHS K
7. pabota cetu «HTEpHETY», IPOrpaMMOi SKPAaHHOTO YBEIUYCHHS U
00eCTICUeHHBIN JOCTYITOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
00pazoBaTeIbHYIO CPEly YHUBEPCUTETA.
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