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1 Hean n 321241 0CBOEHHS IMCUMILIAHBI (MO1YJIs1)

1.1 ean ocBoeHNs AU CIUIIIMHBI

JlanHast AMCUMIUIMHA CTaBUT CBOEM LENbIO JaTh MAarucTpaHTaM IIYyOOKHE U MpPOYHbIE
3HAHUS B 00JIACTU OCHOBHBIX B3aWMOJICHCTBUSX, OTBETCTBEHHBIX 3a (hOpMUpOBaHHE (PH3UIECKIX
CBOMCTB KOHJEHCHUPOBAaHHBIX CpeJl W HAyYUTh HMX OCO3HAHHO MPUMEHSTh OSTH 3HAHUSI K
MPUKJIATHBIM 3a/1a4aM.

1.2 3agauu IMCHUNINHBI

OcHOBHOH 3amaueit sBIsAEeTCS (POPMUPOBAHME CHCTEMATUUECKHX 3HAHUN MO OCHOBHBIM
paznenaMm  (QU3UKH  KOHJIEHCUPOBAHHOTO COCTOSIHHSI, HEOOXOAMMBIX NS  BBITIOJHEHUS
CaMOCTOSITENIbHBIX HAayYHBIX MCCIEOBAHUM U Ja0OPAaTOPHOTrO MPAKTHUKyMa B paMKax y4eOHOTo
Kypca; O3HAKOMJICHHE C OCHOBHBIMH METOJAMH HCCICIOBaHUS U pacyera (QU3NIECKUX
XapaKTePUCTUK TBEPIAbIX TeJd, U3ydyeHHe (U3MYECKUX CBOMCTB KOHJIEHCHPOBAHHBIX Cpell Ha
aTOMHO-MOJICKYJISIPHOM ~ YpOBHE;  H3y4€HHE  OJKCHEPUMEHTAIBHBIX  OCHOB  (DHM3UKH
KOHJICHCUPOBAaHHOI'O COCTOSTHUS B MX B OyayIiei npodeccrnoHalbHOM 1eATeNbHOCTH.

BocnurarenbHas 3amaya AMCHUIUIMHBL 3aKJIIOYAETCS B CO3/IaHMM Yy MarucTpPOB HaBbIKa
CaMOCTOSITENIbHOM HCCie10BaTeNIbcKOM paboThl. B CBA3M ¢ 3TUM clielyeT 3HAKOMUTh MarucTpoB C
COBPEMEHHBIM COCTOSIHHEM (M3MKU KOHICHCHPOBAHHOTO CTOSHUS, BOSHUKIIUMHU B HACTOSIIEE
BpeMs B 3TO 06siacTé GU3HUKH polaeMaMu, NePCIeKTUBHBIMU HAPaBICHUSAMHU, U T.1II.

1.3 MecTo TUCHHUILUINHBI B CTPYKTYpe OCHOBHOM 00pa30BaTeIbHOI NMPOrpaMMbl
BbICIIEr0 MPOodeccHOHAJBLHOT0 00Pa30BAHUA

Jucunmmmnaa «Teopusi KOHIAEHCUPOBAHHOTO COCTOSIHUS» OTHOCUTCS K BApUATUBHOM 4acTH
broka 1 "/Iuctummuael (Moaynn)" yaeOHOTO TUTaHA.

W3ydyenne aucuumiuHbel Oazupyercs Ha cheayromux kKypceax: «Kpucramioduszmkay,
«Pu3nKa KOHICHCHPOBAHHOTO COCTOSIHMS BemlecTBa», «Kpucramiorpadus». g ycneniHoro
OBIIQJICHUS MaTepuajioM Kypca HEOOXOIWMbI 3HAaHUS W3 TEPMOJAMHAMHKH, OITHKH,
Kpuctajiorpaduu.

14 Ilepedyenb mIaHUpyeMBbIX pe3yJbTATOB 00y4eHUsI MO AMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTe/IbHOI IPOrPaMMBbI

WN3yuenne paHHOW y4eOHOW AWCIUIUIMHBI HaNpaBieHO Ha (GOPMHpPOBAHHUE Y

oOyuatomuxcst 00mekynpTypHoit kommereHmu OK-1 u npodeccuonanbuoit kommerenimu [TK-
1.

Ne Nunekc Conepxanue B pesynbraTe nzyueHus yaeOHON TUCIUITITMHBI
IL.II. | KOMIIETEHL[ | KOMIIETEHLIUH 00yJaronuecs TOKHBI
15078 (nnu e€ yacTh) 3HATh yMeThb BJIaeTh
1. [K-1 Crniocoben OCHOBHBIE WU3MEHSATH OCHOBHBIMH
MPOBOJIUTH MPOILIECCHI, YCJIOBHS MeToAaMu
HaOJIIO/IEHUS U | IPOUCXOSIINE | BhIpAIIMBAHUS U (dbopmMupoBaHu
U3MEPEHUSI B | IIpH JIETUPOBAHUS sI CTPYKTYpPBbI
obnactu BBIPAILIMBAHUU U | KPUCTAJIJIIOB C KPUCTAJLJIOB.
buzuku JETUPOBAaHUH LETIBIO
KOHJICHCUPOBA | KPUCTAJJIOB JTOCTHKEHUS
HHOT'O 3a/IaHHBIX
COCTOSIHUS, rnapameTpoB
COCTAaBJIATh UX CTPYKTYpBI U
OIMCAHUA U CBOWCTB
dhopmynupoBa
Tb BBIBO/JIBI.




Ne Nupekc Copnepxanue B pesynbraTe nzyueHus yaeOHON TUCIUIITUHBI
IL.I. | KOMIETEHL[ | KOMIETEHINH 00yyYaromuecs JOJHKHBI
15078 (nnu e€ yacTh) 3HATh yMeThb BJIaJIeTh
2. I1K-3 I'oros OCHOBHBIE oA YETKUMU
IIPUMEHSTh HAa | 3aKOHBI PYKOBOJCTBOM IIpEICTaBICHU
IIPAKTHKE KOHJICHCHPOBAH | UCClefoBaTeNe | sMu 0
npodeccuoHa | HBIX Cpef, pabotath Ha COBPEMEHHBIX
JIbHBIE OCHOBHBIE CTEHJIaX JUIs Hay4YHBIX
3HaHUsA HOHATHUSA ONTUYECKUX KOHIIETLUAX
TEOPUHU U XUMUYECKON U HCCIIEN0BAHUMN COBPEMEHHOMN
METOZIOB buznueckoi MaTepHaos; TEOpHH
¢buznveckux KpucTaiorpad | OCMBICIHBATh U KOHJICHCHPOBa
UCCIIEI0OBaHUM | uw, UHTEPIIPETUPOBAT | HHOTO
0COOEHHOCTH b OCHOBHBIE COCTOSIHUS
MOpGoIOTHH IIOJIOXKEHHUSI BELIECTBA.
KPHUCTAJJIOB. TEOpHUH pocTa
KpHUCTAJIJIOB,
OLIEHUBATh
MOPSAJIKH
buznuecKux
BEJIMYMH,
HCII0JIb30BATh
MIOJTyYEHHBbIE
3HaHUS B
pa3IMYHbIX
obmacTsax
¢buzngeckoi
HAyKH U TEXHUKH.

2 CTpyKTypa H coiepKaHue QU CUUILTHHbI
2.1 Pacnipenesienue Tpya0€MKOCTH AUCHHUILIMHBI IO BHIaM padoT

OO61mast TpyA0EMKOCTh TUCIUIIINHBI cocTaBiseT 4 3a4. en. (144 gaca), ux pacnpeeneHue
10 BUJaM paboT MpeAcTaBieHo B Tabnuue (011 macucmpanmos ODO).

Bun yaeOHO# paboThI Bcero CemecTtpsbl
4acoB (uacer)
9
KonrakTHasi pabora, B TOM 4ncie:
AyauTopHbIe 3aHATHSA (BCeEro): 46 46 - - -
3aHATHA JIEKIIUOHHOI'O TUIIA 23 23 - - -
JlaGopaTopHble 3aHATHS 23 23 - - -

3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPHI,
MPaKTUYECKHUE 3aHSATHUS)

HNuas koHTaKTHas padoTa:

Kontposns camoctostensHoil pabots! (KCP) - - - - -
[Tpomexxyrounas arrecramus (MKP) 0,3 0,3 - - -

CamocrosiTesabHast paboTa, B TOM YHCIe:
Kypcosas pabota - - - - -
[IpopaboTka yueOHOTO (TEOPETUYECKOT0) MaTeprana 5 5 - - -




BrinonHenue MHAMBUAYATbHBIX 3a1aHUM (TOATOTOBKA
COOOLICHNH, Tpe3eHTALIN)

Pedepar - - - - -
[ToaroroBka K TeKyIeMy KOHTPOJIIO 12 12 - - -
KonTtpoJsb:
[ToaroroBka K 3K3aMeHy 26,7 26,7 - - _
O01as Tpya10eMKOCTh qgac. 144 144 ~ - -
B TOM YHCJIe KOHTAKTHAasI 283 | 283 i i i
pabota
3a4. ell. 4 4 - - -

2.2 CrpyKTypa IMCHHIIIHHBI
PacnipeeneHue BUIOB y4eOHOU paOOTHI M HX TPYJOEMKOCTH TI0 Pa3/ieiaM JUCIUTLTAHBL.
OcHOBHBIE pa3/ieNbl JUCIUTIINHBL, H3y4aeMble B 9 ceMecTpe (ounasn gopma).

N KonnuecTBo wacos
o
AynuTopHas Bne aynutopHas
pas- HaunmenoBanwue pasnenoB
nena Bcero pabora pabota
J 1P JIP Cp
1 2 3 4 5 6 7
1 OCHOBHBIE OHSTHS TEOPUU 10 ) 4 4
" |KOHJIEHCHUPOBAHHOT'O COCTOSIHHSI
) JInHaMHKa KPUCTAIUINYECKOU 3 ) 1
' pEemETKU
DIIEKTPOHHBIE COCTOSTHUS B
3. P 11 2 - 5 4
KpHUCTajie
4 DneKTpoH-HOHOHHOE 3 ) 1
) B3aUMOJICHCTBHE
5 DJIEKTPOHHBIE CBOMCTBA TBEPIBIX 3 2 1
’ Tel
OnTudeckue cCBOMCTBa TBEPIABIX
6. PA 11 2 - 5 4
TeN
7. CBepX1mpoBOANMOCTh 2 1 - - 1
] CucreMbl ¢ TOHUKEHHOU ) 1 1
Pa3MEPHOCTHIO
Hmoeo no oucyuniune: 45 14 - 14 17
Bcezo:
23 Conep:xanue pa3iejoB THCHUILINHBI
2.3.1 3ausaTug JeKIHOHHOI0 THIIA
HanmenoBanue dopma TeKyIero
No Coneprxanue pazniena p ym
pasnmena KOHTPOJIS
1 2 3 4
1. OcCHOBHBIE TIOHATHA |AnnadaTHyecKui MPUHLIAIT bopua-| 3amura JIP Ne 1
TEOPUHU Opendecta. Kpucramamueckas cTpykTypa u
KOHJICHCUPOBAaHHOTO |ee omucaHue. CHMMETpHsS KpHUCTaJLIa,
COCTOSTHUS TOYCYHBIC u MIPOCTPAHCTBEHHbBIE
(benoporckue) rpymmbl. Knaccudukarus
pemerok bpaBs. OOparnast perierka, ee
ceoiictBa. OcoOble TOYKM B  30HE
bpusnitosHa, 3Be3/1a BOJIHOBOTO BEKTOpA.




CBs13b TOUEYHOI CUMMETPHUH JIEMEHTApHON
SYeUKH ¢  (UBHUYECKUMU  CBOMCTBAMH
KpHUCTaJLIA.

Jnnamuka
KPUCTAJUIMYECKOU
pemETKN

JlnHaMuKa KpHUCTaJUIMYECKON  PElIETKH.
KBanToBanue KosieOaHui pelIeTKH,
aKyCTHMYeCKHe M ONTHYecKue (OHOHHBI.
AHrapMonusM, auarpamMmbl ®eliHMaHa,
OTMCHIBAIOIITNE b oHOH-(DOHOHHOE
B3aUMOJECICTBUE OJIEKTPOHHBIE BOJHBI B
KpHCTAJLIE.

YcrHbIi onpoc

ONEKTPOHHBIE
COCTOSIHMS B KpHCTaJLIe

VYpasuenue Illpenunrepa miisa d1eKTpoHa B

MEPUOTNICCKOM MOTEHIIHATIE.
DddexTuBHAsS Macca. MeTOABI BEIYUCIICHUS
3¢ PeKTUBHONM  MAacCCHI. [Tpubmxenne

MOYTH  CBOOOJHBIX  JJIEKTPOHOB  H
MpUOIKEHNE CHIIbHOM cBs3u. [Ipumecu u
MIPUMECHBIE YPOBHH, JIOKaJIU3aLMs
9NeKTpOHOB.  KBaHTOBaHME  CHCTEMBI
3JIEKTPOHOB,  BJIEKTPOHBI M JBIPKH.
Cratuctuka HOCUTENECW 3apsiga. DHEPrus
®depMH,  NEKTPOHHAST  TEIMJIOEMKOCTb.
KynonoBckoe n 0OMeHHOE B3aUMOJICHCTBHE
B 3JIEKTPOHHO-IBIPOYHON CUCTEME.
OKCUTOHBI ~ OOJBIIOrO  pajguyca, HX
HaOIII0IeHNE B MOJIYITPOBOIHUKAX.
DKCHUTOHBI MaJIOro panuyca,
0e3bI3IIydaTeIbHBId  TEPEHOC  DHEPruu
AIEKTPOHHOTO BO30YXKIECHHUS C ITOMOILBIO
SKCUTOHOB. [11a3MOHBI.

amura JIP Ne 2

DOnekTpoH-pOHOHHOE
B3aUMOJICHCTBHE

BsaumogeiicTBue 3JIEKTPOHOB C
KoJieOaHusIMU pem€TKu. [1oaIpUTOHBI.

YcrHbIi onpoc

DJIEKTPOHHbBIE CBOMCTBA

ONEKTPOHHBIE CBOMCTBAa TBEPABIX TEIL

TBEPJBIX TEI DNEeKTPONpPOBOAHOCTh,  CBSI3b  MEXKAY
3IEKTPONPOBOAHOCTHIO u
TEIJIONPOBOJHOCTHIO.

VYeTHbII onpoc

Ornrnueckue CBOMCTBA
TBEPIIBIX TEI

Marpuna IJIOTHOCTM M €€ CBOMCTBA.
VYpasuenue Jlnyswis (Heitmana). Otk
KOHJICHCHPOBAaHHOW CpeIbl Ha BHEIIHEE
Bo3mymeHnue, (opmyma Kybo-I'punByna
Uit 00OOLIEHHOW  BOCIIPUUMYHUBOCTH.
[Ipsmble  u  HempsMble  ONTHYECKHE
MEK30HHbBIE TIEPEXO0/IbI B
MOJIYTIPOBOTHUKAX. [TonsapuTOoHBI.
OnTudeckre  CBONCTBA  JAHMAJICKTPHUKOB,
METAJIJIOB U TIOJYIIPOBOJHUKOB.

3armura JIP Ne 3

CBepXInpoBOAUMOCTh

CBepXxIpoOBOIHUKH, UX CBOMCTBA. Da30BbIi
Iepexo]l BTOPOrO poJia Kak CIOHTAHHOE
HapylleHue cuMMeTpuu. M3oronmyeckuit
¢ dexr. MarauTHsie CBOMCTBa
CBEpXIPOBOAHUKOB, 3(dexT MeiiccHepa,
ri1yOrvHa MPOHUKHOBEHUSI MAarHUTHOTO OIS

B CBEPXIIPOBOIHUK. YpaBHeHue

VYeTHbII onpoc




I'muszOypra-Jlanmay. Mukpockonuueckas
TEOpPUsI  CBEPXNPOBOAMMOCTH,  JUIMHA
KOTE€PEHTHOCTH. CBepX1IpOBOIHUKH
BTOpOro pona, Buxpu AOpuKocosa.
BricokoTeMmneparypHas
CBEPXMNPOBOAUMOCTh. CBEPXITPOBOIUMOCTD
B CHUCTEMax C TSOKEIbIMU (pepMHOHAMH
(oO1Ire OHSTHS).

8. Cucremsl ¢ CucreMbl ¢ IOHUKEHHOW pa3MEPHOCTHIO. VYeTHbII onpoc
MMOHM>KEHHOM KBaHTOBBIE TOUKHU. DIIEKTPOHHOE CTPOEHUE
Pa3MepHOCTBIO KBAHTOBBIX TOYEK. D yHKIIMOHAII IJIOTHOCTH,

ypaBHeHue Kona-I1Iama.OgHomepHbIe
CHCTEMBI, pa3/IeIeHHE 3apsja U CIIMHA,
CBEPXIIPOBOAMMOCTD OJHOMEPHBIX CHUCTEM.
JIBymepHble cucteMbl. IloBepXHOCTHBIE
COCTOSIHUS QJIEKTPOHOB.

2.3.2 3aHATHA CEMHMHAPCKOIO THIA
[IpakTHueckue 3aaHus B ayJUTOPUU 110 JAHHOMY KYpCY COTJIACHO yuyeOHOMY IUIaHy He
MIPEe1yCMOTPEHBI.

2.3.3 JlaGopaTopHble 3aHATHS

. ®opma
No HaunmenoBanue Tematuka abopaTopHO P
o TEKYILEro
JIP nabopaTopHO pabOTHI paboThl
KOHTPOJIS
CummeTtpust KpHcCTaJia,
TOYCYHBIE U POCTPAHCTBEHHBIC
OcHOBHbBIE IOHATHS TEOPUU
1 (bemopoBckue) rpynmsl. | 3amurta JIP Ne 1
KOH/ICHCUPOBAHHOT'O COCTOSTHUS
Knaccudukanus pemerok
bpass
Brruncnenne MapaMeTpoB
WHTECHCUBHOCTH 3JIEKTPOHHBIX
DNIEKTPOHHBIE COCTOSIHUS B MEPEXOJI0OB  MEX, OBHSIMU
2 P pexon Y yp 3aupara JIP Ne 2
KpHUCTaJIe JUTSL f-3TIEMEHTOB, HAXOIAIITNXCS
B KPUCTAJUTMYECKOW MaTpUIIE
Pacuér ONTUYECKUX u
. JIOMUHECIIEHTHBIX MMapaMeTpOB
3 | Onruueckue CBOMCTBA TBEPIbIX TEI H P p 3amwmra JIP No 3
KPUCTAILJIOB, aKTUBUPOBAHHBIX
pEeAKO3EeMENbHBIMU HOHAMU
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Ilepeyenb yueOHO-MeTOAUYECKOr0 00ecleYeHUs JJsl CAMOCTOATEIbHOH PadoThI
o0y4aromuxcs Mo IUCHUIIHHE (MOIYJII0)

Ne

Haumenosanue
pasnena

[Tepeuenb yueOHO-METOUIECKOTO 00ECTICUCHUST TUCITUTUIUHBI 10
BBIMOJTHEHUIO CAMOCTOATEIHHOU paboThI

1

2

3

OCHOBHBIE TTOHATHUSI
TEOpUH
KOHJICHCHPOBAaHHOT'O
COCTOSIHUS

1. Tombmane B.A. ®usnka KOHIEHCHUPOBAHHOTO COCTOSHUS:
nocobue / B.A. l'onbnane, JI.C. ITunuyk; nox pea. H.K. Mbimkuna.
- Munck: benopycckas Hayka, 2009. - 648 c.; To xe [ DnekTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page= book&id=
933009.

2. Maryxun B.JI. ®u3uka TBepaoro tena [DIEeKTpOHHBIN pecypc] :
yue0. mocodue / B.JI. Matyxun, B.JI. EpmMakoB. — DneKTpoH. JaH.
— Canxr-IletepOypr: Jlans, 2010. — 224 c. — Pexum nocryna:
https://e.lanbook.com/book/262.

3. ®omun JI.B. DkcrnepuMeHTANbHBIE METOIBI (PU3UKH TBEPIOTO
tena: yuebHoe nmocooue / JI.B. ®omun. - MockBa; bepnun: Jlupekt-
Menua, 2014. - 186 c. : ui, cxem. Tadi. - bubmmorp. B kH. - [SBN
978-5-4475-2829-4; To xe [DnektpoHHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. Topnuenko A.b. ®usumka KOHAECHCHPOBAHHOTO COCTOSHHS.
Pemenne 3amau: ywyeOnoe mocobue / A.b.T'opamenko, A.B.
KocobOyukwuii, /1.B. KopabenpHukoB. - 2-e¢ u3., aom. - Kemeposo:
KemepoBckuii rocynapcTBeHHbIi yHuBepeutet, 2011, - 92 ¢. - ISBN
978-5-8353-1164-4; To xe [Dnektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232487.

JlmHaMuka
KPHUCTAJUIMYECKON
pemeTKH

1. Tomnbmane B.A. ®usnka KOHIEHCHUPOBAHHOTO COCTOSHUS:
nocobue / B.A. I'omsnane, JI.C. ITunuyk; nox pea. H.K. Meimkuna.
- Munck: benopycckas Hayka, 2009. - 648 c.; To ke [DnekTpoHHbII
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=
933009.

2. Maryxun B.JI. ®u3nka TBepaoro tena [DJIEKTPOHHBIN pecypc]:
yueb. nmocobue / B.JI. Maryxun, B.JI. EpmMakoB. — DnekTpoH. 1aH.
— Cankr-IletepOypr: Jlawp, 2010. — 224 c¢. — Pexum noctyma:
https://e.lanbook.com/book/262.

3. ®omun JI.B. DkcrnepuMeHTalbHBIE METOIbI (DU3UKH TBEPAOTO
tena: yueOHoe nmocodue / JI.B. @omun. - Mocksa; bepnun: Jlupekt-
Menua, 2014. - 186 c.: ni. cxem, Taba. - bubmuorp. B k. - ISBN
978-5-4475-2829-4; To xe [OnextpoHHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. Topauenko A.b. ®usznka KOHJIEHCHUPOBAaHHOIO COCTOSIHUS.
Pemenue 3amau: ydeOHoe mocooue / A.b. ['opaumenko, A.B.
Kocob6ynkuit, JI.B. Kopabensuukos. - 2-e u3n., gon. - Kemeposo:
KemepoBckuii rocygapcTBeHHbIN yHuBepcutet, 2011. - 92 c. - ISBN
978-5-8353-1164-4; To xe [DneKTpoHHBIN pecypc]. -

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

DNEeKTPOHHBIE
COCTOSIHHSA B
KpHUCTasie

1. Tombmane B.A. ®usnka KOHIEHCHUPOBAHHOTO COCTOSTHUS:
nocobue / B.A. l'omsnane, JI.C. IMunuyk; nox pea. H.K. Meimkuna.
- Munck: benopycckas Hayka, 2009. - 648 c.; To xe [DnekTpoHHBbIN
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=
933009.
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2. Maryxun B.JI. ®u3uka TBepaoro tena [DIeKTpOHHBIN pecypc] :
yue0. mocodue / B.JI. Maryxun, B.JI. EpMakoB. — DeKTpoH. JaH.
— Canxr-IletepOypr: Jlans, 2010. — 224 c. — Pexum nocryna:
https://e.lanbook.com/book/262.

3. ®omun JI.B. DkcrnepuMeHTAbHBIE METOIBI (PU3UKH TBEPIOTO
tena: yueoHoe nmocooue / JI.B. ®omun. - MockBa; bepnun: Jlupekt-
Menua, 2014. - 186 c. : un. cxem, Tadin. - bubmuorp. B k. - ISBN
978-5-4475-2829-4; To xe [DnektpoHHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. Topauenko, A.b. ®uzuka KOHIEHCUPOBAHHOIO COCTOSHHSI.
Pemenne 3amau: ywyeOnoe mocobue / A.b.T'opamenko, A.B.
Koco6yukwuii, /1.B. KopabenpHukoB. - 2-¢ u3., aom. - Kemepono:
KemepoBckuii rocynapcTBeHHbIi yHuBepeutet, 2011, - 92 ¢. - ISBN
978-5-8353-1164-4; To xe [Dnektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232487.

5. Tymaes, EBrenuii Hukonaeuu Ilporiecchl nepeHoca sHepruu
AJIEKTPOHHOTO BO30YXJEHUS B KOHJCHCHPOBAHHBIX Cpelax:
moHorpadus / E. H. Tymae; M-Bo obOpa3oBanusi u Hayku Poc.
Oeneparun, Kybanckuii roc. yu-T - Kpacnonap: [Kybanckuii
roCcy/1apCTBEHHBIN yHUBepcuTeT], 2013.

DJIEKTPOH-
(dhoHOHHOE
B3alMOJIECIICTBUE

I. Tonpmane B.A. ®usuka KOHIAECHCHPOBAHHOTO COCTOSHMS:
nocobue / B.A. l'onbnane, JI.C. ITunuyk; nox pea. H.K. Mbimkuna.
- Munck: benopycckas Hayka, 2009. - 648 c.; To xe [ DnekTpoHHbII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=
933009.

2. Maryxun B.JI. ®u3uka TBepaoro tena [DIeKTpOHHBIN pecypc] :
yue0. mocodue / B.JI. Matyxun, B.JI. EpmMakoB. — DneKTpoH. JaH.
— Canxr-IletepOypr: Jlans, 2010. — 224 c. — Pexum nocryna:
https://e.lanbook.com/book/262.

3. ®omun JI.B. DkcrnepuMeHTANbHBIE METOIBI (PU3UKH TBEPIOTO
tena: yuebHnoe nmocooue / JI.B. ®omun. - MockBa; bepnun: Jlupekt-
Menua, 2014. - 186 c.: un. cxem. Tabmn. - bubnuorp. B kH. - ISBN
978-5-4475-2829-4; To xe [DnektpoHHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. Topnuenko A.b. ®usuka KOHAECHCHPOBAHHOTO COCTOSHHUSI.
Pemenne 3amau: ywyeOnoe mocobue / A.b. T'opamenko, A.B.
KocobOynukwuii, /1.B. KopabenpHukoB. - 2-e¢ u3f., aom. - Kemeposo:
KemepoBckuii rocynapctBeHHbIN yHUBepcUTeT, 2011. - 92 ¢. - ISBN
978-5-8353-1164-4; To xe [OnexrpoHHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232487.

DJIEKTPOHHBIE
CBOMCTBA TBEPBIX
Tel

I. Tonpmane B.A. ®usuka KOHIAECHCHPOBAHHOTO COCTOSHMS:
nocobue / B.A. l'onbnane, JI.C. ITunuyk; nox pea. H.K. Mpimkuna.
- Munck: benopycckas Hayka, 2009. - 648 c.; To xe [ DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=
933009.

2. Maryxun B.JI. ®u3uka TBepaoro tena [DIeKTpOHHBIN pecypc] :
yuae0. mocodbue / B.JI. Maryxun, B.JI. EpmMakoB. — DneKTpoH. JaH.
— Canxr-IletepOypr: Jlans, 2010. — 224 c. — Pexum nocryna:
https://e.lanbook.com/book/262.

3. ®omun JI.B. DkcrniepuMeHTabHBIE METOMBI (DU3UKH TBEPIOTO
tena: yuebHoe nmocooue / JI.B. ®omun. - MockBa; bepnun: Jlupekt-
Menmmna, 2014. - 186 c.: un, cxem, Tabn. - bubnuorp. B kH. - ISBN
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978-5-4475-2829-4; To xe [OnexrpoHHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. Topauenko A.b. ®uszuka KOHJIEHCHUPOBAHHOIO COCTOSIHUS.
Pemenue 3amau: ydeOHoe mocobue / A.b. ['opauenko, A.B.
Kocob6ynkuit, J[.B. Kopabensuukos. - 2-e u3n., gon. - Kemeposo:
KemepoBckuii rocynapctBeHHbIN yHUBepeuTeT, 2011, - 92 ¢. - ISBN
978-5-8353-1164-4; To xe [OnexrpoHHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232487.

5. KyapssmioB C.H. OcHOBHBIE ME€TOABI pEUIEHUS MPAKTHUUECKUX
3aJa4 B Kypce «YpaBHEHHsS MaTeMaTH4ecKod (pusumkm»: yueOHoe
nocoone / C.H. Kyapsmos, T.H. Paguenko; MuHuCTEpCTBO
obpazoBanusi u Hayku Poccuiickoit ®denepanuu, dDenepaabHOE
rOCyJapCTBEHHOE AaBTOHOMHOE OOpa30BaTEeNbHOE YyUpEeXKIECHHUE
BBICIIIETO poQeCCHOHATBHOTO o0OpazoBaHMs «OxHBII
denepanbublit yHuBepcUTET", DaKkynbTeT MATEMATHKH, MEXAaHUKU U
KOMITBIOTEPHBIX Hayk. - PoctoB-v//l: W3marenbctBo HOskHOTO
denepanproro yHuBepcurera, 2011. - 308 c. - ISBN 978-5-9275-
0879-2; To xe [DnexTponnbiit pecypc]. - URL: http://biblioclub.ru/
index.php? page=book&id=241103.

Onruueckue
CBOICTBA TBEPABIX TEN

1. My3bruka A.}O. MexaHuka 1 3J1eKTPOMAarHeTU3M: TEKCThI JIEKIIUMA
no obmei ¢usuke: nexiuu / A.JO. Mysbruka. - Mocksa; bepiun:
Hupexr-Menaua, 2015. - 280 c.: un. - (Beicmas mkona). - ISBN 978-
5-4458-9569-5; To wxe [OnektponHbii  pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=256579.

I. T'onpmane, B.A. ®usuka KOHIECHCUPOBAHHOTO COCTOSHUS :
nocobue / B.A. T'onsaane, JI.C. Ilunuyk ; nox pen. H.K. Mblimkuna.
- Munck: benopycckas Hayka, 2009. - 648 c.; To xe [ DnekTpoHHbBII
pecypc]. - URL: http:// biblioclub.ru/ index.php?page= book&id=
933009.

2. MaryxuHn, B.JI. ®u3uka tBepaoro tena [DneKTpoHHBIN pecypc] :
yue0. mocodue / B.JI. Matyxun, B.JI. EpMakoB. — DneKTpoH. JaH.
— Canxr-IletepOypr: Jlans, 2010. — 224 c. — Pexum nocryna:
https://e.lanbook.com/book/262.

CBepXMpPOBOANUMOCTD

1. Béxkep, 10. Cnexrpockonus / FO. békkep; nep. JI.H. Kazannesa.
- Mocksa: PUIL] "Texnocdepa", 2009. - 528 c. - (Mup xumumn). -
ISBN 978-5-94836-220-5; To xe [DnexkrpoHHbiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=88994.

2. I'yptoB, B.A. ®usnka TBEpAOro Teia sk MHKEHEPOB : yueOHOe
nocobue / B.A. I'yptoB, P.H. Ocaynenko; Hayd. pen. JI.A. Anemuna.
- 2-e m3x., ucnp. u gom. - Mocka : Texnocdepa, 2012. -560 c. -
(Mup ¢usuxku u texuuku). - ISBN 978-5-94836-327-1; To xe
[OnexkTponnbiii  pecypc]. - URL:  http://  biblioclub.ru/
index.php?page=book&id=233466.

CucreMsl ¢
OHMKEHHOM
Pa3MEpPHOCTHIO

1. Tompmane, B.A. ®usmuka KOHIECHCHPOBAHHOTO COCTOSHUS:
nocobue / B.A. I'omsaane, JI.C. ITunuyk; nox pea. H.K. Mpimkuna.
- Munck: benopycckas Hayka, 2009. - 648 c.; To xe [DnekTpoHHbIN
pecypce]. - URL: http:// biblioclub.ru/ index.php?page= book&id=
933009.

2. Maryxun, B.JI. ®usuka TBEpAOro TENa [INEKTPOHHBIA pecypc]:
yueb. nmocodue / B.JI. Maryxun, B.JI. EpmMakoB. — DnekTpoH. 1aH.
— Cankr-IlerepOypr: Jlawp, 2010. — 224 c¢. — Pexum noctyma:
https://e.lanbook.com/book/262.
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3. Kynpsimos, C.H. OcHOBHbIE METOMBI PEIIECHUS MPAKTHUYECKUX
3aJa4 B Kypce «YpaBHEHHsS MaTeMaTH4ecKod (pusumkm»: yueOHoe
nocooue / C.H. Kyapsmos, T.H. Paguenko; MuHuCTEpCTBO
obpazoBanusi u Hayku Poccuiickoit ®denepanuu, dDenepaabHOE
rOCyJapCTBEHHOE aBTOHOMHOE 0O0pa30BaTeNbHOE YyUpEeXKIECHHUE
BBICIIIETO poeCCHOHATBHOTO o0OpazoBaHMs «OxHBII
denepanbubiii yHuBepcuTeT", DaKkynbTeT MAaTEMATHKU, MEXaHUKU U
KOMITBIOTEPHBIX Hayk. - PoctoB-v//l: W3marenbctBo HOkHOTO
denepanproro yHuBepcurera, 2011. - 308 c. - ISBN 978-5-9275-
0879-2; To xe [DnexTponnbiit pecypc]. - URL: http:// biblioclub.ru/
index.php? page=book&id=241103.

Y4eOHO-MeTOInYeCKHe MaTepHalibl JUIsl CaMOCTOSITETIbHONH PabOThl OOydYaroUIUXCs U3
YHciIa MHBAIM/IOB U JIML C OTPAaHMYEHHBIMH BO3MOKHOCTSAMU 370poBbs (OB3) npenocrasistoTcs
B popMax, aJanTUPOBAHHBIX K OTPAaHUYECHUSIM UX 30POBbS ¥ BOCTIPHATHS HHPOPMAIHH:

Jnist a1 ¢ HapyIIeHUSIMU 3pCHUS:

— B IIeYaTHOM (popMe YBEITMUCHHBIM IPUPTOM,

— B (hopMme 37eKTPOHHOTO JOKYMEHTA,

JInst i ¢ HapyIIeHUSIMH CITyXa:

— B I1e4aTHo (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

Jnist a1 ¢ HapyIIeHUsIMU OTTOPHO-/IBUTaTEIbHOTO arapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 37eKTPOHHOTO JOKYMEHTA.

JlaHHBII IepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
00yJaronmumxcs.

3 Oopa3oBaTe/ibHbIE TEXHOJIOTUH

B yueGHOM mporecce MCHOIB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIC (DOPMBI MPOBEIACHUS
3aHSTHUN: JUCKYyCCHs, pa300p KOHKPETHBIX CUTYAaIlHii, TBOpUYECKUE 3aJaHHsI, MO3TOBOI IITYpM.

Bonpmias wacth Jeknuid u J1a0OpaTOpHBIC 3aHATHUS TMPOBOJATCS C HUCIOJIb30BaHUEM
COBpPEMEHHBIX CIIPAaBOYHBIX MaTepuasioB. [lJig mpoBeAeHHsI MEHbIIECH YaCTH JIEKIHMOHHBIX 3aHATUN
UCTIOJNB3YIOTCS  MYJIBTUMEAUNWHBIE CpPEACTBA BOCIPOU3BEICHHS AKTUBHOTO COJCPKHMOTO,
MO3BOJISIIOIIETO CIYIIATENI0 BOCIPUHUMATh OCOOCHHOCTH H3ydaeMoil mpodeccuu, 3ayacTyio
UTPAIOIME PEMIAIONIYI0 POJh B TMOHUMAHUU W BOCHOPHITHH, a TaK ke (HOPMUPOBAHHUH
npodeccuoHaNbHbIX KoMIleTeHIui. Mcnonp3yroTess mporpaMMbl MOAETUPOBAaHUS (PU3NYECKUX
IPOIECCOB B (U3MKE KOHACHCHUPOBAHHOTO COCTOSHUS M MPOTrPaMMbl OHJIAHHOBOTO KOHTPOJIS
3HaHUI MaruCTPaHTOB (B TOM YHUCJIE MPOTPaMMHOE o0ecIieueHre JUCTAaHITMOHHOTO O0yUeHHUS ).

[To w3ydaeMoil MUCIUIUIMHE MAaruCTpaHTaM TMPEIOCTaBISETCS BO3MOXKHOCTH OTKPBITO
M0JIb30BaThCA (B TOM YHCIIE KOUPOBATh HA JIMYHbIE HOCUTENH UH(OPMALIUN) TOArOTOBIEHHBIMU
BEIyIIUM JaHHYIO NUCHUIUIMHY JEKTOPOM MaTepuajaMi B BHJIE DSJIEKTPOHHOTO KOMILIEKCA
COIMPOBOXACHUSI, BKIIOYAIOMIETO B ce0s: 3JIEKTPOHHBIE KOHCIEKTHI JIEKIUIl; 3JeKTPOHHBIE
BapHUaHThl y4eOHO-METOAMUECKUX TOCOOUH.

HHTtepakTuBHBIE 00pa30BaTENbHBIE TEXHOIOTHH, UCIIOIb3YEMBIE B ayIMTOPHBIX 3aHATHSX:

— TEXHOJIOTUS PA3BUTHUSI KPUTHUUECKOTO MBITIICHUS;

— JIEKIIMH € TIPOOJIEMHBIM U3JI0KEHUEM;

— WU3yYyeHHE U 3aKpeIUIeHHe HOBOrO Marepuana (MCIOJIb30BaHUE BOIIPOCOB,
Cokpatnueckuii 1uasnor);

— 00CYXJIEHHE CIIOXKHBIX M JUCKYCCHOHHBIX BOIPOCOB U MpobieM («3aiiMH MO3UIIUIO
(mIKana MHEHUMN)», TPOEKTUBHBIE TeXHUKH, «OIUH — BIBOEM — BCe BMecTe», «CMEHU O3ULIUION,
«JlucKyccHsl B CTHIIE TEIEBU3HOHHOTO TOK-IIOY», A€0aThl, CHMIIO3UYM);

— pazpemienue mpodiem («JlepeBo pemenniiy, «Mo3roBoi MTypM», «AHAIH3 Ka3yCOBY);

— TBOPUYECKHE 3aJaHHS;



— paboTa B MaJIBIX TPYIIax;

— TEXHOJIOTHSL KOMIIBIOTEPHOI'O MOJIEIIMPOBAHMS YUCIEHHBIX PACYETOB.

[IpoBenenue Bcex 3aHATHH J1AOOPATOPHOrO IMpPAaKTHKyMa IPEeIyCMOTPEHO B Kiacce
CHa0’)XKEHHOM BCeM HEOOXOIMMBIM O00OpYIOBaHHEM M KOMIbIOTEpaMu Uil 3(PPEKTUBHOTO
BBITIOJTHCHUS] COOTBETCTBYIOIINX JJA0OPATOPHBIX padoT.

[To utoram BBHIMONHEHUS KaXI0i J1abOpaTopHON pabOTHI MaruCTpaHT MPEAOCTABISECT U
3alMIIaeT pa3paboTaHHYO IPOrpaMMy YHCIEHHOIO MOJIEIMPOBAaHUS U pacyeTa, IpuyeM B Oecesie
C TIpenojaBaTeleM JAODKEH IPOJEMOHCTPUPOBAaTh 3HAHME KaK TEOPETHUYECKOIo U
HKCHEPUMEHTAIBHOIO MaTepHuaiga, OTHOCALIErocs K paboTe, Tak U HEOOXOAMMBIX JUIS
MPAaKTUYECKON peann3anuu padoThl KOMIIBIOTEPHBIX TexHonoruil. [locne 3amuTh! 1a00paTopHOit
pabOThl MarucTpaHT oOOs3aH MPEIOCTaBUTh OTKOPPEKTUPOBAHHYID M ONTHUMH3UPOBAHHYIO
POrpaMMHYIO pa3zpaboTKy B (hopMaTe NCIOIB30BAHHON KOMIIBIOTEPHON CHUCTEMBI.

HononuutensHas ¢opma KOHTpossi 3(P(EKTUBHOCTH YCBOCHHS Marepuaia |
NpUOOpPETeHUs] TMPAKTUYECKUX HABBIKOB 3aKIJIOYAETCS B OTKPBHITOW HMHTEPAKTHBHOM 3aluTe
1a00paTOpHOI pabOTHI HA YCTHOM BBICTYIIJIEHUH MEpeN ayJUTOpUEH COKYPCHHUKOB.

ConpoBoX/IeHHE CaMOCTOSATENbHOW pabOThl MAarkuCTPaHThl TaKXe OPraHU30BaHO B
cnenyomux GopmMax:

— YCBOEGHHE, JOMIOJHEHNE U BHUKAHKE B pa30upaeMble pa3aesbl TUCIUILTHHBI TP TTOMOIIH
3HaHUI NOJy4aeMBbIX 10 CPEACTBAM U3Y4YEHHUSI pEKOMEHIYEMOM JIUTepaTyphl U IyTEM NOATOTOBKH
JIOKJIaJI0B;

— KOHCYJbTAllMM, OPraHU30BaHHbIE Ul pa3bsCHEHUS IPOOJIEMHBIX MOMEHTOB IIpU
CaMOCTOSITETbHOM M3YYEHHMH T€X WJINM MHBIX aCIEeKTOB pa3JesioB ycBamBaeMoW MH(OpManuu B
JVCLUIUINHE.

Jig un ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 30POBbsI IIPEYCMOTPEHA OpraHu3alys
KOHCYJIBTAIIMH € UCIIOJIb30BaHUEM HJIEKTPOHHOM MOYTHI.

4 OueHovHbIe CPeACTBA ISl TEKYIEro KOHTPOJIsSI yCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTallun
4.1 DoH/I OLIEHOYHBIX CPEACTB /IJIsl MPOBEAeHUS TEKYIero KOHTPOJIs

Texymuii KOHTPOJIb: MPOBEPKA BHIOJHEHUS TaOOPATOPHBIX PabOT, OTBETHI HAa BOMPOCHI
10 COOTBETCTBYIOLIMM pa3ieiaM N3y4aeMON JUCLUIIINHBI.

[IepeueHp BONIPOCOB, BBIHOCUMBIX HA SK3aMEH:

CTpykTypa TBepabIX Teja

1. Anmabatnueckuit npuHuun bopua-Opendecta. Hapymenue aqnabaTHuHOCTH.

2. Toueunas W TpaHCISIUMOHHAS CHUMMETPHUS KPUCTAUIMYECKOW pemeTkd. Tumbl
3JIEMEHTAPHBIX SIYEEK, CHHIOHUS, KaTEropusl.

3. CBs3b (QU3UYECKUX CBOMCTB KPUCTAIA C CHMMETPHEH KPUCTAIUTHYECKON PEIIETKH.

4. 3ona bpumtosna. Oco6bie ToUkH B 30He bpuimiosna. 3Be31a BOTHOBOTO BEKTOPA.

Kose0anus pemerku

S. KBanToBanue xonebaHuii 0JHOATOMHON KPUCTALIMUYECKON pemeTk. KaHoHuueckue
KOMMYTAllMOHHBIE COOTHOILICHHUS.

6. KBanToBanue koneGaHnii pEIeTKH ¢ HECKOJIBKHUMHU COPTaMH aTOMOB B 3JIEMEHTapHOM
srueiike. ONTHYECKHE U aKyCTHYECKUEe (DOHOHBI.

7. AHTapMOHHU3M Kak B3auMojieiicTBue (oHOHOB. N- 1 U- mporiecchl B3auMOJICHCTBUS
(hOHOHOB.

DJIEKTPOHBI B TBEP/IOM TeJle

16. VYpasuenue Ulpeaunrepa s 37€KTpoOHA B MEPUOANYECKOM MOTEHI[MANE. 30HHAS
CTPYKTYypa TBEpPbIX TEll.

17. OddexTuBHas Macca, BbrauciaeHre 3G (HEeKTHBHON Macchl B MPUOIMKEHUN CHIIBHOM

CBSI3HU.
18. Jlokanu3oBaHHBIE COCTOSTHUS DJICKTPOHOB. [ TyOOKHE U MEIKHUE YPOBHH.
19. Crarucruka @epmu-/lupaka. KBantoBanue cucreMsl 371eKTpoHOB. KaHoHudeckue



AHTUKOMMYTAllMOHHBIE COOTHOILIEHHUS.

20. BonnoBoe uncino u 3ueprust @epmu. TemnepaTypa BIpOKISHUS HEPMU-CUCTEM.

21. OcoOGeHHOCTH KBAaHTOBAHHS CUCTEMBI 3JICKTPOHOB B KOHJICHCHPOBAHHBIX CpeIax.
DNEKTPOHBI U ABIPKU. [ 'aMUIIbTOHHWAH CUCTEMBI 3JIEKTPOHOB U JIBIPOK.

22. B3auMopeicTBUE JEKTPOHOB U JBIPOK. IKCUTOHBI 00JIbIIIOTO panuyca (Banbe-
MortTa).

23. DxcuToHBI Masoro paauyca (Openkens). be3bzmyuaTenbHblil IEPEHOC YHEPTUN
3JIEKTPOHHOTO BO30YKJICHHS C TIOMOIIbIO 3KCUTOHOB DpeHKers.

J1eKTPOH-(pOHOHHOE B3auMO/elicTBHE

24. DnemMeHTapHas TEOpPHS MOJIIPOHA. DHEPTHs CBSI3H, 3aKOH AUCHIEPCHH, (P PEKTHUBHAS

Mmacca.
DJIeKTPOHHBbIE CBOMCTBA TBEPABIX TeJl

25. DNEeKTPONPOBOJHOCT METAUIOB M MOJYHIPOBOJHUKOB. CBSI3b MEXKAY TEIUIO- U

AIIEKTPONPOBOAHOCTHIO (3aK0H Bunemana-dpaniia).
OTKJIMK KOH/IEHCUPOBAHHOM cpe/ibl HA BHEIlIHee BO3MYLIEHHe

26. Martpuiia IIoTHOCTH, €€ CBOMCTBA. Y paBHEHUE IBUKEHUS JJIsl MATPHUIII TUIOTHOCTH.

27. OTKIMK KOHJICHCHPOBAaHHOM cpeibl Ha BHelIHee Bo3Mytenue. @opmyina Kybo-I punByna.

28. Onruyeckre CBOWMCTBA MOJYINPOBOAHUKOBBIX KpUCTALIOB. [IpsiMo30oHHBIE U
HETPSIMO30HHBIE MEPEXO/IbI.

CBepxnpoBoAMMOCTH

29. CgoiicTBa CBEpXIPOBOMSIIIETO COCTOAHUA. bo3e-koHaeHcalus. AHAJIOTUS MEXITY
CBEPXTEKYYECTBIO U CBEPXIIPOBOJUMOCTBIO.

30. dDeHOMEHOJIOTHYECKas TEOPUSI TOKOBOIO CBEPXMPOBOASAIIETO COCTOSHUA. Y paBHEHUE
I'muzOypra-Jlannay.

31. Mukpockonuyeckass TEOpUs CBEPXIPOBOAUMOCTH. ['amuibToHMaH @penuxa.
[TpeobpaszoBanue boromrobosa.
32. BricokoTeMnieparypHas CBEpXIpPOBOJAUMOCTh, CBEPXITPOBOAMMOCTD B CUCTEMAX C

TSOKEIBIMU (pepMUOHAMH.
CucreMbl ¢ MIOHUKEHHO Pa3MEPHOCTbIO

33. KBaHTOBbIE TOUKH: IJIEKTPOHHAs CTPYKTYpa, ypaBHeHHE KoHa-11I3Mma.

34. OmHOMEpHBIE CHCTEMBI, Pa3ZieieHHE 3apsizia ¥ CIHa, 0030Hu3aIHsL. CBEpXIPOBOMMOCTb
B OZJTHOMEPHBIX CHCTEMaX.

35. [ToBepXHOCTHBIE COCTOSTHUS IJEKTPOHOB. OCOOCHHOCTH JIBYMEPHBIX CUCTEM.

N TOroBbIil KOHTPOJIB: DK3aMEH.

4.2 MoH/1 OLIEHOYHBIX CPEACTB /sl IPOBeIeHUsI IPOMEKYTOYHOM aTTeCTAIlUN
Texymui KOHTPOIIb:

— KOHTPOJIbHBIE BOTIPOCHI T10 pa3jesiaM y4eOHON MTPOrpaMMBlI.

— MpaKTUYECKHE 3a/]aHus (MMOArOTOBKA JOKIIAIOB).

TeMbl JOKIAI0B:

1. Kpucrannudeckas ctpyktrypa u ee onvcanue. CUMMETpHUs KpUcTasia, TOYCYHBIE U
npocTpaHcTBeHHBIE ((henopoBckue) rpymmsl. Kiaccudukamms pemerok bpasa.

2. JlunaMuka KpuUCTaUTMYEeCKOoW pemieTkd. KBaHTOBaHWE KoOJIEOAaHWN PEIIETKH,
aKyCTHUYECKHE U ONTUYECKUE (JOHOHBI.

3. DJIEKTPOHHBIE BOJHBI B KpucTauie. YpaBHeHue lllpenunrepa s sieKTpoHa B
nepuoauueckoM rmnoteHuuane. DddextuBHas Macca. I[Ipumecu u npuUMeEcHblE YpPOBHH,
JIOKaJIU3alMsl JIEKTPOHOB.

4. KBaHTOBaHUE CHCTEMBI AJIEKTPOHOB, JIEKTPOHBI U ABIPKU. CTaTUCTUKA HOCUTENEH
3apsna. Jueprusi @epmu, JIEKTPOHHAS TEIIIOEMKOCTh
5. KynoHoBckoe u 00OMEHHOE B3aUMOJCHCTBHE B DJIEKTPOHHO-IABIPOYHON CHCTEME.

DKCUTOHBI OOJIBIIOTO painyca. DKCUTOHBI MAJIOTO painyca, 0e3bI3TydaTeNIbHbIN EPEHOC SHEPTUU



SJICKTPOHHOI'O B036Y)KI[CHI/I$I C IOMOIIBIO 3KCUTOHOB.

6. ONEKTPOHHBIE CBOMCTBA TBEPABIX TeENI. OJIEKTPONPOBOJHOCTb, CBSI3b MEXIY
3JIEKTPOIIPOBOIHOCTBIO M TEINIONPOBOAHOCTHIO (3ak0H Bunemana-dpanna).
7. Marpuiia mIoTHOCTH U ee cBoiicTBa. YpaBHeHue JlnyBuiuis (Helimana). OTkiuk

KOHJICHCUPOBAHHOM CpeJibl Ha BHEITHee Bo3mylieHue, hopmyrna Kybo-I'puaByna st 06001eHHON
BOCIPUUMYHUBOCTH. IIpsiMble ¥  HeNpsMble ONTUYECKHME MEK30HHBIE IEPEXOABI B
MTOJIYITPOBOTHHUKAX.

8. CBepxnpoBOIHUKHM, HUX cBoicTBa. Pa30oBbli NEpEXo] BTOPOro poja Kak
CIIOHTaHHOE HapylieHue cumMMeTpuu. M3oronmyeckuit 3¢dexkr. MarHuTHble CBOMCTBa
CBEPXIPOBOAHUKOB, 3¢ ekt MeiiccHepa, TIyOMHa MPOHUKHOBEHUS MArHUTHOTO TIOJSI B
cBepXmnpoBOoAHUK. YpaBHeHue [ mH30ypra-Jlannay. Mukpockonudeckas Teopus

9. CucreMbl ¢ NOHM)XEHHOM pa3MepHOCTbIO. KBaHTOBbIE TOUKH. OJIEKTPOHHOE
CTPOEHHUE KBAaHTOBBIX TOUEK. OJTHOMEPHBIE CUCTEMBI, pa3/ielIeHHe 3apsiaa U cnuHa. bo3oHu3anusl.
JIByMepHble cucTeMbl. [I0BEpXHOCTHBIE COCTOSHUS DJIEKTPOHOB.

[Ipu sx3amMeHannOHHON (hopMe MPOBEACHUS MPOMEKYTOUYHON aTTECTAIUN UCIOIB3YETCs
nATHOAIIbHAS CHCTEMa OLIEHOK, onpeneneHHas «llomoxkennem 06 sKk3aMeHax U 3a4eTaxy.

Onenka "5" ("oTiM4HO") BBICTABIISAETCS MAaTUCTPAHTY, OOHAPYKHUBIIEMY BCECTOPOHHEE
CUCTEeMAaTHYEeCKOE 3HaHUE Y4eOHO-MPOrpaMMHOr0 MaTepHallia, yMEHHE CBOOOJHO BBIMOJIHATH
NPAaKTUYECKHE 3aJ]aHNsl, OCBOUBIIEMY OCHOBHYIO JIMTEPATYpy U 3HAKOMOMY C JIOTIOJTHUTEIBbHOM
JTUTEpaTypor, peKoMeHaoBaHHOW mporpamMmoin. "Omenka "5" ("oTnmuHO") BBICTABIACTCS
MarucTpaHTaM, yCBOMBIIUM B3aUMOCBSI3b OCHOBHBIX MOHSTUH TUCIUIUIMHBI B UX 3HAYCHUH IS
nprobperaemMoii mpodeccru, NposBUBLIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHUU, U3JI0KEHUN
Y MCIIOJIb30BaHUU Y4EOHO-IIPOrPaMMHOT0 MaTepuaia.

Ouenka "4" ("xoporio") BBICTaBISETCS MAaruCTpaHTy, OOHAPYKUBIIEMY TIOJTHOE 3HAHUE
y4eOHO-TIPOrpaMMHOT0 MaTepHaa, YCIEIHO BhIMOJIHUBIIEMY NPEAYCMOTPEHHBIE IPOTPaMMOii
3a/1aud, YCBOWBIIEMY OCHOBHYIO PEKOMEHJOBaHHYI Jsmteparypy. Omenka "4" ("xopomro")
BBICTABIIICTCS MATUCTPAHTY, MMOKA3aBIIEMYy CHCTEMAaTUYSCKUI XapaKkTep 3HAHUH M0 TUCIUTUINHE
U CIIOCOOHOMY K X CaMOCTOSITEIbHOMY TOIOJIHEHUIO U OOHOBIICHUIO B X0/1€ AalIbHEHIIIEeH yueObl
U Ipo(peCcCUOHANBHOM NesITETbHOCTH.

Ounenka "3" ("ymoBIeTBOPUTENHHO") BBICTABIISICTCS MAaruCTPaHTy, OOHAPYKUBIIEMY
3HaHHE OCHOBHOTO Y4eOHO-TIPOTPaMMHOI0 MaTepuaia B 00beMe, He0OX0IUMOM IS TajbHeIen
y4eObl W TpeAcTosmed paboThl 1Mo mpodeccuu, CHPaBISIIONIEMYCS C BBITOJTHECHUEM 3aJaHUH,
IIPENyCMOTpPEHHbIX  nporpammoi. Ownenka "3"  ("yZoBIEeTBOPUTENBHO")  BBICTABISAETCS
MarucTpaHTaMm, oOJaJalolUM HEOOXOAUMBIMU 3HAHUSIMH, HO JIOMYCTUBIIMM HETOYHOCTH B
OTBETE Ha dK3aMEHE W MPH BBHIITOJIHEHUHU K3aMEHAI[MOHHBIX 3a/IaHUH.

Ouenka "2" ("HEyIOBIECTBOPHUTEIBHO'") BBICTABIISCTCA MaruCTPaHTY, OOHAPYKUBIIEMY
CYUIECTBEHHbIE TMPOOENbl B 3HAHUAX OCHOBHOTO  y4eOHO-IPOrPaMMHOTO  Marepuaia,
JOMYCTHBIIEMY TPHHIMIHAIBHBIE OIIMOKU B BBHIMOJHEHHH MPETyCMOTPEHHBIX MPOTPaMMOi
3amannii. Kak npaBuiio, orenka "2" ("HEYIOBIETBOPUTEIHLHO" ) CTABUTCSI MarMCTPAaHTaM, KOTOPhIE
HE MOTYT MpPOAOJDKATh OOy4YeHHE WM MPHUCTYNUTh K MPO(PECCHOHATBHON NESTEIBHOCTH IO
OKOHYaHUM By3a 0€3 JOMOJHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOLICH TUCIUIUIMHE.

OneHouHble CpEACTBA ISl WHBAJIUAOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbsI BEIOUPAIOTCS C YUYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3UIECKUX 0COOCHHOCTEH.

— IIPH HEOOXOJUMOCTH MHBATIUAAM U JIUIaM C OTPAHUYEHHBIMUA BO3MOXKHOCTSMHU 3/I0POBBS
MIPEOCTABIISACTCS JOTIOJIHUTEIEHOE BPEeMs JJIS IIOATOTOBKU OTBETA HA SK3aMEHE;

— MpU MPOBEACHUN MPOIEAYpPbl OIICHUBAHUS PE3YJIbTaTOB 00YUEHHsI MHBAIHMIOB U JIMIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsI MPEAYCMaTPUBAETCS HCIOIb30BAaHNE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3H C MX HHIUBUIYaJIbHBIMH OCOOCHHOCTSMU;

— MPU HEOOXOJUMOCTH ISl 00yYaIOUINXCS C OTPaHUYSHHBIMU BO3MOKHOCTSIMU 3/10POBbS
W UHBAJIUAOB TMpOIEAypa OICHUBAHHUS pPE3yIbTAaTOB OOYYCHHS IO IUCIHUIUIMHE MOXET
MIPOBOAMTHCS B HECKOJIBKO STAIOB.



[Ipouenypa omeHUBaHUS PE3yabTATOB OOYYEHHS] WHBAJIUIOB W JIUIl C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBBSI 10 TUCHMIUIMHE (MOAYNIO) MpeAyCMaTpUBaeT MpPeJOCTaBlICHUE
uHpopMarmy B ¢GopMax, AJANTHPOBAHHBIX K OrPAHWYEHUSIM HX 3I0POBbS M BOCIPHSITHS
uHpOpMaIHU:

JInst I ¢ HapyIISHUSIMA 3PEHUSL:

— B [1I€4aTHOW (hopMe YBEINYCHHBIM HIPHUPTOM,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

Jnist a1 ¢ HapyIeHUsIMHU CITyXa:

— B IIe4aTHOM ¢opme,

— B (hopMe 37eKTPOHHOTO JOKYMEHTA.

Jnst un ¢ HapyIIeHUSIMUA ONOPHO-ABUTATEIBHOTO arnapara:

— B I1e4aTHOM (opme,

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

JlaHHBII TIepedeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTMHTEHTA
o0ydJaronmxcs.

5 IlepeyeHb OCHOBHOM M 10NOJHUTEILHON Y4eOHOM JIUTEPaTYPBhI,
He00X0AUMO¥ /151 0CBOCHUSI TUCHMILINHBI (MOYJIs1)

5.1 OcHoBHasi JiMTeparypa

1. F'onppane, B.A. ®u3uka KOHIEHCUPOBAHHOTO cocTosiHUA: ocobue / B.A. Tonbnane,
JI.C. Ilunuyk; nox pen. H.K. Meimkuna. - Munck: benopycckas Hayka, 2009. - 648 c.; To xe
[DnexTponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page= book&id= 93309.

2. MaryxwuH, B.JI. ®u3uka TBepaoro tena [DneKTpoHHbIN pecypc] : yued. mocodue / B.JIL.
Maryxun, B.JI. EpmakoB. — Onextpon. nan. — Cankr-IlerepOypr: Jlans, 2010. — 224 c.

— Pexxum nocrymna: https://e.lanbook.com/book/262.

3. ®omun, J1.B. DxcniepuMeHTaIbHBIE METOIBI (PU3UKU TBEPJOTO Tena: yueOHoe mocodue
/ 1.B. ®omuH. - Mocksa; bepnun : lupexkr-Menua, 2014. - 186 c. : wi, cxem. Tadu. - bubmumorp.
B KH. - ISBN 978-5-4475-2829-4; To xe [Dnektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074.

4. T'opnuenko, A.b. ®du3nka KOHJIEHCHPOBAHHOTO COCTOsIHM. Perienue 3amaq: yueOHOe
nocobue / A.b. l'opauenko, A.B. KocoOyukuii, JI.B. KopaGensuukos. - 2-e u3n., pom. - Kemeposo:
KemepoBckuii rocynapctBeHHblil yauBepcutet, 2011. - 92 ¢. - ISBN 978-5-8353- 1164-4; To

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

5.2 JlonotHUTEIbHAS JIUTEPaTypa

1. Tymae, EBrenmii HukomaeBuu Ilpomecchl mnepeHoca HSHEPruu 3BJIEKTPOHHOTO
BO30YKJIEHHs B KOHJICHCUPOBAaHHBIX cpenax: MoHorpadus / E. H. Tymaes; M-Bo oOpa3oBanus u
Hayku Poc. ®enepanun, Kybanckuii roc. yH-T - KpacHomap: [KyOaHckuii rocyaapCcTBEHHBIH
yHuBepcurert], 2013.

2. békkep, HO. Cnexrpockorust / FO. békkep; mep. JI.H. KazanneBa. - Mocksa: PUIL]
"Texnocdepa", 2009. - 528 c. - (Mup xumun). - ISBN 978-5-94836-220-5; To xe [ D1eKTpOHHBIN
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=88994.

3. T'yproB, B.A. ®u3uka TBEep0TO TENa A HHKEHEPOB: yueOHoe nocodue / B.A. I'ypTos,
P.H. Ocaynenko ; mayu. pen. JI.A. Anemmna. - 2-e¢ 3., ucnp. u jom. - Mocksa: Texnocdepa,
2012. - 560 c. - (Mup dusuku u TexHuku). - ISBN 978-5-94836-327-1; To xe [DAeKTpOHHBII
pecypc]. - URL: http:// biblioclub.ru/ index.php?page=book&i1d=233466.

4. Kynpsios, C.H. OcHOBHblE METOABl pEIIEHUS MPaKTUYECKHX 3aJad B Kypce
«YpaBHEHHST MaTeMaTuueckon Guznkmy»: yueonoe nocodbue / C.H. Kyapsmos, T.H. Paguenko;
MunuctepcTBO 00pa3oBanus u Hayku Poccuiickoii @eneparuu, OenepanbHoe rocyaapcTBEHHOE
ABTOHOMHOE 00pa3oBaTeIbHOE YUYPEXKJICHHE BBICHIETO NPOo(EeCcCHOHATBLHOTO 00pa3oBaHUS
«tOxHbI henepanbHblii yHHBEpCUTET", DaKyIbTeT MATEMATHKH, MEXaHUKH U KOMITBIOTEPHBIX
Hayk. - PoctoB-#//1: U3narensctBO FOxHOTO dhenepanbHoro yauBepcuteta, 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 xe [Dnextponnsiii pecypc]. - URL: http:// biblioclub.ru/ index.php?
page=book&id=241103.

6 IIepeyensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTu «AHTEepHeT»,
HEO0OXOUMBIX JIJIsl OCBOCHHUS TUCHUTIIMHBI (MOYJIfA)

Ne Ccblika [Hosichenue

BOOK.ru — snekrponnas Oubmuoteunas cucrema (3BC)
COBPEMEHHOU yueOHOW M HAYYHOU JTUTEPaTyPHI.
bubmmoreka BOOK.ru coaepXUT akTyaabHYIO JTUTEpaTypy

1. http://www.book.ru N
IO BCEM OTpaciIsIM 3HAHUH, KOJUICKIHS IIOTMOJHACTCS
ANIEKTPOHHBIMU KHUTAMH PaHbIIC H3/IaHHs TIeYaTHOWBEPCHH.
AHOyKc.py — dNIeKTpoHHast OMOIMOTe Has cucTeMa yueOHOH
. U HAay4dHOW JMTepaTypbl. B 3nexkTpoHH KOJUIEKLIUIO
2. http://www.ibooks.ru Y1 patyp POHHYIO !

BKJIIOYEHBI COBPEMEHHBIE YYEOHUKH M TOCOOUS BEYIIHUX
n3JaarenbcTB Poccun.

[Tnardpopma ScienceDirect obecrieunBaeT BCeCTOPOHHUI
http://www.sciencedir | oxBaT JTUTEpaTyphl U3 BCeX 00JaCTeH HAYKH, TPEIOCTABIIAS

3. .
ect.com JocTym K 6osee yem 2500 HauMEeHOBaHMIA )KypHAJIOB U OoJee
11000 KHHT U3 KOJUIEKIIUHA U3aTEeIbCTBA «DIIb3EBUPY.
baza ganubix Scopus wuHAexkcupyer Oonee 18  ThIC.
http://www.scopus.co A . p , 24
4. m HAUMEHOBAHU XYPHAJIOB OT 5 THIC. MEKIYHAPOTHBIX
U3JIATENbCTB, BKITtoUYas 6onee 300 poCCHIICKUX KypHAIIOB.
. Scirus — OecruiaTHas [OWCKOBAas CHCTEMa [UIS IIOMCKa
5. http://www.scirus.com

Hay4YHOU WH(MOpMAITUH.

Hayunast oanektponnas Oubnumorexka (HDB) comepxkur
6. http://www.elibrary.ru | MOTHOTEKCTOBbIE BEPCHUM HAyYHBIX M3JaHUN BEIYIIMX
3apyOEKHBIX U OTEYECTBEHHBIX U3/1aTEIIbCTB.

7 MeToanuyeckne yKkazaHus 1Js 00y4arOMUXCS M0 0CBOEHHIO TUCHMILIHHBI
(MmomxyJis)

Ha camocTosarensHyo paboTy MaructpaHTtoB orBogutcs Oonee 50% BpemeHH oT oOmieit
TPYAOCMKOCTH AUCIHUIIIIUHBI. COHpOBO)K,Z[GHI/IG CaMOCTOSITCILHOU pa6OTBI MaruCTpaHTOB
OpPraHU30BaHO B CIEAYIOMNX Qopmax:

l. BelnonHeHne TeOpEeTHYECKUX 3aJaHUI 110 U3y4aeMOMY pa3Jeny JUCLUIIIINHBL.

2. [IpoBepka 3HaHUN MarucTpaHTa OCHOBaHa Ha KOHTPOJBHBIX BOMPOCAX,
MPUBEACHHBIX B  ONUCAaHUU paboOThl U  JOMOJHHUTENBHBIX  BOMNpPOCAX, KacarolIMXcs
COOTBCTCTBYIOIIHX PA3ACJI0B TUCHHUIIIINHEI.

3. BrinosHeHue foMaliHuX 3alaHuil MO MPAKTUYECKUM 3aHSATHSIM.

4. YcBoenue, IOMOMHEHNE M BHUKAHUE B paz0OupaeMble pas3/ieibl TUCHUILTUHBI TPH
MTOMOIIIH 3HAHUH TIOJTy9aeMbIX TI0 CPEACTBAM U3YUCHHUST PEKOMEHIYEMOMN JTUTEPATYPHI.

5. KoHcynbranum, opraHu30BaHHbIC A7 Pa3bsICHEHUS TPOOJIEMHBIX MOMEHTOB TPH

CaMOCTOSITETbHOM M3YYEHHMM TeX WJIM MHBIX acCeKTOB pa3ZesioB ycBamBaeMoil MH(pOpMaluu B
JTUCLUTIITUHE.

8 IlepeyeHb MH(POPMAITMOHHBIX TEXHOJIOTHid, HCIOJIb3YeMbIX NPH
OCylIeCTBJIeHMH 00Pa30BaTeJbHOI0 MpoLecca no AUCHUuIInHe (MOAy110) (mpu
He00X0IMMOCTH)

8.1 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA

l. KomMmmberotepHoe TecTupoBaHKe M0 UTOTaM U3YUEHUS Pa3AeNOB TUCIUTUINHBI.

2. [IpoBepka 3a1aHnii ¥ KOHCYJIBTUPOBAHUE MOCPEICTBOM JIEKTPOHHOM MOYTHI.


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

3. Hcnonb30BaHnE 3IEKTPOHHBIX MPE3EHTALMI MPU MPOBEICHUN MPAKTUUECKUX

3aHATUH.

8.2 Ilepeyenb nporpaMMHOro odecrneyeHust

1. Onepannonnas cucrema MS Windows.

2. UuTterpupoBanHoe opucHoe npunoxenne MS Office.

3. OGecnieueHne HHPOPMAITMOHHOMN 0€30IMaCHOCTH—AaHTHUBUPYC.

MarepuajibHO-TeXHHYecKasi 0a3a, He00X0aAUMAs JJIA OCYIIeCTBJICHHS
00pa3oBaTeIbLHOI0 MPoOIEcca MO0 JMCUUILIHHE (MOTYJII0)

No By pabor MarepranbHO-TEeXHHYECKOe 00eCieueHUe JUCIUTUTUHBI
(MOmyJIs1) M OCHAIIIEHHOCTh
JlexkumoHHas ayIuTOpus, OCHAIIEHHAS MPE3EHTAHOHHON
TEXHHUKOMW: TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK U
1. JIeKIIMOHHBIE 3aHATHS COOTBETCTBYIOLIMM IPOrPAMMHBIM 00ECTICYCHUEM.
Crnenuann3upoBaHHbIC JEMOHCTPAIIMOHHBIC CTEH/IBI U
YCTQHOBKH JIJIsl IGMOHCTPALIMI ONBITOB U (PU3WYECKUX SBICHUH.
2. Cemmnapckue He npenycmotpeno.
3aHATHUA
3. JlaGopatopHsie JlaGopaTopusi, YKOMILICKTOBAaHHAS CIIEIIHATH3UPOBAHHON
3aHATUSL MeOeIbI0 U TEXHUUECKUMH CPEICTBAMH OOY4CHHUSI.
4, Kypcosoe He nmpemycmoTpeHo.
MPOCKTHUPOBAHUE
I'pynnoseie
5. (MHIUBUIYATHHBIE) Aynutopusi, (KaOUHET).
KOHCYJIbTAIlUN
Texymmii KOHTPOJIb,
6. MIPOMEKYTOYHAS Aynuropusi, (KaOUHET).
aTTecTaIus
KabuneT my1st caMOCTOSATEIbHOM paObOThI, OCHAIIICHHBII
C KOMITBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO MOKIIOUEHHS K
aMOCTOSITeIIbHAS .
7. pabota cetu «MHTEpHETY», MPOTrPaMMOIi SKPAaHHOTO YBEJIINUYECHUS U
00eCTIeYeHHBIN JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeIbHYIO CpEely YHUBEPCUTETA.
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