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1. Heab u njaHupyeMble pe3yabTaThl 0CBOCHHSI JUCHUNIMHBI (MOIYJIs)

[{enpro OCBOEHUS TUCHUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

— OIIK-2 — cnocoOGHOCTh MPOBOJUTH HAYYHBIE HCCIENOBAaHUS (PU3NYECKHMX OOBEKTOB,
CHCTEM H IPOLIECCOB, 00pabaThIBaTh U MPEICTABIATH SKCIIEPUMEHTAIILHBIC TaHHBIC;

—IIK-1 CnocoGeH nTpOBOIUTH HAy4YHBIE HCCIEIOBAaHUS B BBIOpAaHHON o00MacTu C
MCIIOJIb30BAHUEM COBPEMEHHBIX AKCIEPUMEHTAJIbHBIX M TEOPETHMUECKUX METOAOB, a TaKkKe
MH(OPMALIMOHHBIX TEXHOJIOTH.

PesynpTaTamu 0CBOEHUS IUCUUIUIMHBI SIBJISIOTCS CIAEAYIOLUINE WHIMKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

NOIIK-2.2 Ananu3upyer M HHTEPOPETUPYET 3KCIEPUMEHTAIBHBIE U TEOPETUUECKUE
JaHHbIE, TOJyYEHHBIE B XOJE HAYYHOIO HCCIeNOoBaHUs, 0000IaeT MOJy4YeHHbIE Pe3yJIbTaThl,
dopmynHupyeT HaydHO 0OOCHOBAHHBIE BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS,

HIIK-1.1 Cobupaer W aHAIM3UPYET HAYYHO-TEXHUYECKYIO HH(POPMAIHMIO IO TeME
UCCIIeIOBaHMs, 0000IIaeT HayYHbIE JaHHBIE B COOTBETCTBHH C 33/1a4aMU UCCIICIOBAHHUS.

2. 3aga4uy oCBOCHHS TUCIUIIINHDI

— O3HaKOMHUTBECSI C OCHOBHBIMH npeacTaBJICHUAMUA 00 QJICKTPOHHOM CIICKTPEC TBEPABLIX TECII,
METOHax €ro pacueTa U aHaJIn34, U3YUUTh TCOPECTHYCCKUC OCHOBBI pacucTa 30HHOH CTPYKTYPHI.
— Hay‘-II/ITI)CFI [IPUMCHATD allapar KBAaHTOBOM MEXaHUKH IJId aHajlin3a 3JICKTPOHHBIX CBOICTB
TBEPAbIX TCI U pCIIATh IPAKTUYCCKHC 3a/la4U B HpO(I)eCCHOHaHBHOfI ACATCIBbHOCTH.

3. MecTo AucUMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbI

Jucuumnnuna otHocutes K broky 1 «/luctumnuael (Moynm)y.
JlucuuniauHa OTHOCHTCS K dYacTh oOpa3oBaTeNbHON MporpamMMmebl, (HOpMHUpYyeMOit
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUM, TIPe/IaraeTcsi 00yJarommMcs Ha BEIOOD.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 110 AUCHHUIINHE

CemecTp 8, sk3ameH.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJINHBI

JUisl yCHemHoro OCBOeHUs AUCHUIUIMHBI TPEOYIOTCSI KOMIETEHIIUH, COPMHUPOBAHHBIE B
X0/JIe OCBOEHMS 00pa30BaTEIbHBIX MPOrPaMM MPEIIECTBYIOLIETO YPOBHS 00pa30BaHusl.

JUis  yCHEemHOro OCBOCHMs JUCLUUIUIMHBI TpeOYIOTCS pe3ynbTaTbl OOy4eHHs IO
CJIEYIOIIUM JUCIUILINHAM:

o01mas pu3uKa, OCHOBBI (PU3UKU TBEPJIOTO TeJa, KpUCTAIIIOrpadus, KBAHTOBAsI MEXAHHUKA.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM QUCHUIIIHHBI (MOIYJIA)

OO61mast TpyA0eMKOCTh TUCHHUIUIHHBI cocTaBisieT 3 3.€., 108 yacoB, U3 KOTOPHIX:
— nexuuu: 24 u.;

— MpaKTUYECKUE 3aHATUS: 24 4.;

B TOM YHCJIe TTPAKTHYECKasl MOJATOTOBKA: 24 4.

O0beM caMOCTOSATENbHOM pabOoThI CTyIEHTA ONpeAeTeH YIeOHBIM IJIaHOM.

8. Coaep:xkaHue IMCUUILIMHBI (MOYJIs1), CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. Kitaccuueckas anekTpoHHast Teopusi MeTauioB Jpye.



OcHoBHbIe npennojioxkeHus ™oaenu Jpyne. Cratudeckas 3JI€KTPONPOBOIHOCTD
MeTaimioB. Dddext Xomna ¥ MarHUTOCONPOTHUBIICHHE. TEIUIONPOBOAHOCTh METAIOB. 3aKOH
Buneman-®panna. Jluddepennuanbaas TepMo 3.1.C.

Tewma 2. Teopus metaioB 3ommepdenbaa.

Otnuune moaenu 3omMmepdensaa oT Moaenu pyae. DHEPreTHYeCKUd CIIEKTP B MOJICIIH
CBOOOJTHBIX 3JIEKTPOHOB B OCHOBHOM COCTOSIHUH. CTIIOCOOBI OMMMCAaHUS SHEPTETUYECKOTO CIEKTpa
3J€KTPOHOB. [IJOTHOCTH 3JIEKTPOHHBIX COCTOSAHMI. CBOICTBA 3JIEKTPOHHOIO ra3a B OCHOBHOM
cocrosaauu. Pacnpenenenne ®epmu-/{upaka. Bkiaa 31eKTpOHOB B TEIIIOEMKOCTb TBEPIOTO TENA.
3ommepdenbIoBcKas Teopusi MPOBOAMMOCTH MeTayuioB. HemocrtaTku Monenu CBOOOIHBIX
3JIEKTPOHOB.

Tewma 3. OcHOBHBIC TPUOJIMIKEHUS 30HHOW TEOPHH TBEPJIOTO Tea.

VYpasuenne Illpenuarepa mns kpucrtauia. IlepBoe u  Bropoe aamabaTUYEeCcKoe
npuompkenue. OmHOANEKTpOoHHOE mpuOmpkenue. [Ipubmmkenune Xaptpu u Xaptpu-Doka.
AHaIM3 NOJX00B K PEIICHUIO OJHOIEKTPOHHOIO YPaBHEHUSI.

Tema 4. YpoBHU 3HEPrUH JIEKTPOHA B IEPUOANIECKOM noTeHHane. OOIIre CBOMCTBRa.

Pemerka bpaBe kpucrammueckoil CTpykTypsl. IIpuMuTHBHAs M yClIOBHas s4elKa
pemetku bpase. fueiika Burnepa-3eiitua. Kpucrannudyeckas CTpykTypa, pemierka ¢ 6a3ucom.
O6parnas pemerka. Teopema bioxa. JlokazatenscTtBo TeopeMbl bioxa. CBoiicTBa BOJIHOBOTO

BEKTOpA 9IEKTPOHA B KpHcTaiie. 3oHa Bputosna. Xapakrep usmenenus K B 3ome bpunmosua.
Cxema npuBeIEeHHBIX, PACIIMPEHHBIX U MOBTOPAIOIINXCS 30H bpuiuntosna. Cxema paciMpeHHbIX
30H bpwimooHa 1IockoM KBagpaTM4HOW pemerku. llepBas 30Ha bpuinirosHa pemeTok
KyOHUYeCcKON CUHTOHUU. DHEPreTHUYeCKUi CIEeKTp 3JeKTPoHOB B Mosenu Kponura-Ilennu. 3akon
JUCIEpPCUM B MOJENU. 3aloJHEHWE DHEPreTUYECKUX 30H, METaJUIbl, JIUAJIEKTPUKH,
HOJIyIIPOBOIHUKH.

Tema 5. Kiaccuduxanms 371eKTpOHHBIX YPOBHEH 110 TUIY CHMMETpPUU B 30He bprinrosHa.

CyTb npo0iemMsl Ki1accu(UKaLUU IEKTPOHHBIX YPOBHEN B Kpuc-Taiuie. Toueunas rpymnmna
CUMMETpUHN IUIOCKON KBaapaTHo pemerku. Knaccewl rpynmber Cav. IlpencraBnenue rpymnm,
MaTpUuHble MpeacTaBiaeHus, [IpuBoauMble U HenpuBOAUMBIE NpeacTaBieHus. Knaccudukanus
coOcTBeHHBIX (PyHKLUH onepaTopa ['aMuibToHa B Kprctamie. CHUMMETpUs SJHEPTETUYECKUX 30H.
I'pynna BoMHOBOroO BEKTOpa. BeIpokaeHHE dHEPreTUYECKUX 30H. Teopembl 0 HENPUBOIUMBIX

TpejicTaBIeHHUAX TPynmbl. Moens mycToii permerku. CTPyKTypa criekTpa i HampabieHus A
TIOCKOH KBaApaTHOi pemeTku. ['pymmsl BOMHOBOro BekTopa Touek I', X u nanpapienus A . Cum-

METPHs BOTHOBBIX (DYHKIHIi B PA3IMUHBIX SHEPTeTHYECKHX 30HaX B HanpasneHnn A u toukax I,
X IJIOCKOM KBAaJPaTHOM PEHIETKH.

Tema 6. MeToibl pacueTa YHEPreTUUECKOTO CIIEKTPa JIEKTPOHOB B KpUCTAIIIAX.
MeTto TTOYTH CBOOOIHBIX 3JCKTPOHOB. DHEpreTHYecKas meib. MeToJl OpTOTOHAIM30BAHHBIX
TUIOCKUX BOJIH. MeToA mceBaonoTeHIrana. ['eomeTpuiyeckii CTpyKTypHBIH (DakTop pemieToK ¢
6a3zucoM. MeTosl CUITBHOM CBSI3HM, MOJIENh KPUCTAIIIA, 3aKOH aucnepcuu. OOime 3aMedanust 1mo
METOJTy CUJIbHOM CBA3H. MeTOl MPUCOEAMHEHHBIX TUIOCKUX BOJH.

9. Tekymuii KOHTPOJIb MO TUCHUTLIAHE

Texymuit KOHTPOJIb MO AUCIUTUIMHE TPOBOAUTCS C IPUMEHEHHEM OallTbHO-PEHTHHTOBOMA
CHCTEMBI, BKJ'IIO‘I&IOHIGITI KOHTPOJIb MOCCIIACMOCTHU, PE3YJIbTAThI BBLIIIOJTHCHUA SajlaHI/Iﬁ 10
MaTepuaiaMm Kypca (BBICTYIUIEHHME U paboTa Ha MPAKTHUYECKHUX 3aHITHUSIX), U (DUKCHpYyeTcs B
dbopme 6amioB (HapacTaIOIUM UTOTOM): TIOCEIIAeMOCTh — MaKCUMaJbHBIN 0a1 10, BeIMOTHEHNE
3amanuii mo Matepuanam kypca — 10. KonTponbpHast Touka mpoBOJIUTCS HE MEHEe OJHOTO pa3a B
ceMecTp.



10. lopsaiok npoBeeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTalluH

JK3aMeH B BOCbMOM ceMecTpe IIPOBOIUTCS B YCTHOM M MUCbMEHHOM (popMme 1o Ouseram.
[TponomxurensHOCTh SK3aMeHa 1.5 vaca.

OneHouHble MaTepualibl sl IPOBEJICHUS POMEKYTOYHON aTTECTAllMM pa3MEIICHbl Ha
cahte TI'Y B pasgene «WuHdpopmanmss o0  oOpa3oBarenbHOH  mporpamme»  —
https://moodle.tsu.ru/course/view.php?id=22063.

11. YyeOHO-MeTOaAUYECKOE 00eceueHne

a) DJEKTPOHHBIN Y4eOHBIN KypC 110 AUCHUIUIMHE B 2JIEKTPOHHOM yHHBepcHuTeTe «Moodley
— https://moodle.tsu.ru/course/view.php?id=81

0) OnleHouHBIE MaTepHaibl TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTeCTAIlMH 10
mucuurmage (https://www.tsu.ru/sveden/education/eduop/).

IIepedeHp BOIIPOCOB, BEIHOCUMBIX Ha DK3aMEH:

1. OcHoBHbIE npenonoxenus Mmoaenu pyne.

2. Ctatuueckast 3JIeKTPOIIPOBOIHOCTh B Mozienu [pynae. 3akon OMa 1 IpOBOIUMOCTb.

3. Oddexr Xomra u maraeroconporusieHue. Koncranra Xoia.

4. KoappuuueHT TerionpoBoAHOCTH MeTaoB. 3akoH Bunemana-®dpanuna.

5. luddepennnanpHas TEpMO 3.]1.C.

6. DHepreTUYEeCKUil CIEKTp 3JIEKTPOHOB B OCHOBHOM COCTOSIHUU B MOZIEIH 30MMep(enbaa.

7. CrnocoObl ONMUCaHUsI SHEPreTUUECKOI0 CIIEKTpa CBOOOHBIX AJIEKTPOHOB B OCHOBHOM
COCTOSIHUU.

8. CBoiicTBa 31IEKTPOHHOTO ra3a B OCHOBHOM COCTOSIHHH.

9. ®ynkuus pacnpenenenns Gepmu-/upaxa.

10. 3amaua O TEMIOEMKOCTH TBEPJIOro Tejda B KBAHTOBOM Teopuu: depmuenckue
MHTErpajbl 0OIEro TUIla, TeMIepaTypHas 3aBUCUMOCTb TepMOAnHaMUuecKoi sHeprun depmu.

11. Pacuer BKI1a/1a 3JIGKTPOHOB B TEIJIOEMKOCTh TBEPJIOTO TeJa. Y AeNIbHAS SJIEKTPOHHAS 1
HOJIHAsL TEIIOEMKOCTb.

12. OueHka KuHeTHYecKHX Ko3(dduumentoB B monenu 3ommepdenbaa. Hemocratku
MO/JIENIN CBOOOHBIX JIEKTPOHOB.

13. YpaBuenwue penunrepa s Kpucramia.

14. TlepBoe u BTOpOE afuadbaTuyeckoe MpuOIMKEeHHE.

15. TlpubnuxeHue caMocoriacoBaHHOTO mojisi. OHOAIEKTPOHHOE MPUOIIKEHHE.

16. Meron Xaptpu-®Poxa.

17. Pemetka bpaBe KpUCTAIITHYECKON CTPYKTYPHI.

18. [IpumuTHBHAs U yCIOBHas sueiiku pemetku bpase. Sueiika Burnepa-3eiitua.

19. Kpucranmuueckast CTpyKTypa, pemierka ¢ 6azucom. OOparHas pemeTka.

20. Teopema bnoxa (c 10ka3aTenbCTBOM).

21. CpoiicTBa BOJTHOBOT'O BEKTOpPA JIEKTPOHA B KpHcTauie. 30Ha bpuiutrosHa.

22. YpaBHeHUE MMOBEPXHOCTH 30HBI bpuiosHa.

23. CxeMa TpUBEICHHBIX, PACIIMPEHHBIX W TOBTOPSIONIMXCS 30H bpmmmosHa. Cxema
pacIIMpeHHbIX 30H bpuinttosHa 1715 JIMHEHHOW LIENOYKH aTOMOB.

24. Cxema pacmpeHHBIX 30H bprintiosHa /uis TUTOCKON KBaJpaTHON PEIIeTKH.

25. IlepBas 30Ha bpmiirosHa pereTok KyOn4eckoi CHHIOHUU.

—

26. XapaxTep nsmeHeHnu K B 3oHe bpmntrosHa. Uucio paspemeHHbIX 3HaUeHHH K B 30HE.

27. DHepreTrueckuii criektp B Mojenu Kponura-Ilennu.

28. 3axoH aucnepcuu B Mosenu Kponura-Ilenuu.

29. ®u3ndecKuil CMBICI NOSIBJICHUS 3alPEHIEHHBIX 30H. 3all0JHEHNE YHEPIeTUYECKUX 30H
JIEKTpOHAMH. MeTallbl, AUIIEKTPUKH, TOJIYIIPOBOIHUKH.

30. Cyrtp mpoOmeMbl KiIaccHU(DUKAIUU DJICKTPOHHBIX COCTOSHUM B KpHUCTaJUIe.
Omnpenenenue rpynmsl. TodeuHas rpynmna CMMMETPUH IIJIOCKON KBaJIpaTHON PELIETKH.


https://moodle.tsu.ru/course/view.php?id=81
https://www.tsu.ru/sveden/education/eduop/

31. Knaccer rpymmbl Csy. JluHEHHBIE BEKTOpPHBIE NIPOCTPAHCTBA U OINEPATOPHI.
[IpeacraBnenus rpynmnsl. MaTpudHbie peACTaBICHUS.

32. llpuBoaumble M HENPUBOAMMBIE MpeacTaBieHus. Kinaccudukamus cOOCTBEHHBIX
¢ynkuuii  omeparopa I'ammibToHa B KpUcTauie. TeopeMbl TEOPHUH  HEMPUBOAMMBIX
MIPEICTaBICHUH.

33. CumMmeTpus SHEPreTHIeCKHuX 30H. [ pynmna BOTHOBOTO BEKTOPA.

35. Mozens mycroii pemrerkn. CTpyKTypa crekTpa s Hanpasnenus A mmockoii
KBaJIPAaTHOM PEUICTKHU.

36. I'pynma BonHOBOTrO BekTOpa Touek I', X U HampaBieHus A IUIOCKOW KBaJapaTHOU
PEILIETKH.

37. CTpyKTypa CeKTpa Ui HalpaBiIeHUsI A IJIOCKOH KBaJPATHOM PEIIETKH.

38. Kunaccudukanus sHepreTmueckux 30H B Touke [ 30HBI bprmnirosHa mmockoit
KBaJPaTHOM PEILIETKHU.

39. MeTonpl pacuera 30HHOTO criekTpa. O011as mocTaHOBKA 3a1a4H.

40. Metoabl pacueTa 30HHOTO CrieKTpa. Mojelb MmyCTOM peleTKH.

41. Ilpubnmxenue ciaboCBsI3aHHBIX 3JIEKTPOHOB.

42. BosnHoBast GyHKIUS U BbIpaXKEHUE JJIs1 IOJTHOW SHEPTUU B METOIE CUIIbHOM CBSI3H.

43. 3akoH aucnepcuu B Metoje cuibHo cBszu (i ['LIK-pemerku bpase).

44. 303HepreTuyeckue NOBEpXHOCTH BOJIM3U I'paHuUllbl 30HbI bpuiitosHa.

45. MeTo OpTOroHaIM30BAHHBIX MJIOCKUX BOJIH.

46. MeTo/1 11ceBIONOTEHIIHANIA.

B) [1an nmpakTryecKkux 3aHATUHN 1O JUCIUILIHHE.
1. 3agaum Ha TPYIIEI CAMMETpHUH KpucTauioB. Kinaccel cummerpun. @akTop-rpymria.
2. OcHOBHbIE NPUOIMKEHUS U METOIbl pacuyeTa 30HHOTO CIEeKTpa.
3. Tononorust noBepxHoctu Pepmu.

r) Meroanyeckue yka3zaHHsl [0 OpraHU3aLUU CaMOCTOSITEIbHON paboThI CTYIEHTOB.

CamocrosiTenbHas paboTa CTy/I€HTa BKIIIOYAET:

— yrityOJIeHHOE TeOpEeTHYEeCKOe U3yUeHHE Pa3/IeNoB Kypca MpH MOATOTOBKE K JIEKIIMOHHBIM
Y CEMMHAPCKUM 3aHATHUSM;

— TMOATOTOBKY K OOCYXAEHUIO MaTepuaiga, B TOM YHCIE CaMOCTOSTEIbHBIH IOMCK
HEOOXOJUMBIX MCTOYHHMKOB MH(pOpMaIUH, BKIIOYas Hay4HO-0Opa3oBaTENIbHBIE PECYPCHI CETU
WHurepHer;

— HOJTOTOBKY K 3K3aMEHY.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

1. H. Amikpodt, H. Mepkun, ®usnka tBepaoro tena. Tom. 1. — M.: Mup, 1979.

2. J1. 3aiiman, [TpuHIMIEI TEOpHs TBepaAOro Tena. — M.: Mup, 1966.

3. A. U. AucenbM, BBenenue B Teoputo nonynpoBoAHUKOB. — M.: Mup, 1978.

4. S. H. Simon, Lecture Notes for Solid State Physics. — Oxford University, 2012.

5. H. Ibach, H. Luth, Solid-state Physics. — Springer, 2003.

6. Dmmmot Jl., o6ep I1. Cummerpus B pusuke. - M.: Mup, 1983. - I'n. 2-4.

7. dxonc I'. Teopust 308 bpriirosHa 1 371€KTpOHHBIE COCTOSHUS B KpUcTaLiax. - M.: Mup,
1968. -I'n. 1-3.

8. Ilasnos I1.B., XoxnoB A.®D. ®usuka tBepaoro tena. - M.: Beicinas mkona, 2000. -
I'm. 7.

0) IOMOJIHUTENbHAS JIUTepaTypa:

1. Kutrens Y. Beenenue B pusuky tBepaoro temna. - M.: ®MM, 1978. - I'n. 10-11

2. Boncosckuit C.B., Konnenscon M.U. KBanroBast ¢usuka tBepaoro tena. - M.: Hayka,
1983. - I'n. 3-3. Xappucon Y.Teopus TBepaoror tena. - M.: Mup, 1972. - I'n. 1-2.



4. bpauar H.b., Uyaunos C.M. DnekTpoHHas CTpyKTypa MeTaiioB. - M.: U3a. Mock. yH-

Ta, 1973. -T'm 2.

5. ®uznueckoe metamioeaeHue. [lox pen. Kana P.Y., Xaazena I1. - M.: Metamtyprus,
1987.-T.1.-T'n. 6.

B) pecypchl cetn MIHTepHeT:

1. MIT lectures «Band Theory of Solids». — MIT, snekrponnsiit pecypc, 1999. - URL:
https://ocw.mit.edu/courses/materials-science-and-engineering/3-091sc-introduction-to-solid-
state-chemistry-fall-2010/electronic-materials/13-band-theory-of-solids/

2. ScienceDirect [Electronic resource] / Elsevier B.V. — Electronic data. — Amsterdam,
Netherlands, 2016. — URL.: http://www.sciencedirect.com/

3. Cummerpus kpuctaioB u ncesgocummerpu /| Uynpynos E.B. — HHI'Y um H.J.
Jlo6aueBckoro, Huwxnaunit Hogropon, 2015 T. - 658 C. - URL.:
https://www.geokniga.org/books/17209

4. Bilbao Crystallographic server [Electronic resource] / Electronic data. — URL:
https://www.cryst.ehu.es/

5. YueOnsie nocobust mo kpucramiorpaduu / CIIOI'Y (xadempa kpucramiorpaduu). —
URL.: https://crystal.geology.spbu.ru/ucheba/uchebnye-materialy/uchebnye-posobiya

6. YueOnbie mocobusi mo kpucramwiorpapuu / MI'Y (xadenpa kpucramwiorpadpuu u
kpucraumoxumun). — URL: http://cryst.geol.msu.ru/about/

7. Jlekuuu o TeopetudeckoMy marepuanoseaenuto. — URL: https://sctms.ru/training/

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3MOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOrPAMMHOE 00ECTICUCHHE:
— Microsoft Office Standart 2013 Russian: maker nporpamm. Bxiarouaer npunoskenus: MS Office
Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office Publisher, MS
Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);cucremsl KOMIIBIOTEPHOM
BépcTku LaTex; cuctembl kommbroTepHO# anredpsr Wolfram Mathematica, Waterloo Maple;

— myOnuyHO JocTymnHble oOnaunbie TexHonoruu (GoogleDocs, SIHaeke AUCK | T.11.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CHCTEMBI:
— DnexTpoHHBIN KaTanor [OnekTpoHHsbll pecype] / HU TI'Y, Hayunas 6ubnuorexka TT'Y.

— DNEeKTPOH. JIaH. — Tomck, 2008-2016. — URL.:
http://chamo.lib.tsu.ru/search/query?theme=system
—OnektpoHHas 6ubnmoreka (penosuropuit) TI'Y [DnexkTpoHHBI pecype] . — DIeKTpoH.

nan. — Tomck, 2011. — URL: http://vital.lib.tsu.ru/vital/access/manager/Index

—9bC UznarensctBo «Jlanby» [DnekTpoHHBIN pecypc]:/ — DnektpoH. aaH. — CII6., 2010. —
URL.: http://e.lanbook.com/

— OBC Koncynprant cryaenta [nexktponnslii pecypc] / OOO «Ilomutexpecypey. — M,
2012. — URL: http://www.studentlibrary.ru/

— O0pa3zoBartenbHast iatdopma FOpaiit — https://urait.ru/

— OBC Znanium.com [DnexTpoHHBIN pecypc| / Hayuno-uznarensckuil nentp Uudpa-M.
— DnekTpoH. naH. — M., 2012. — URL: http://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHUYECKOe odecreyeHme

AyauTtopun JUisl IPOBEECHUS 3aHATUHN JIEKIIMOHHOTO TUIIA.

Ayautopuu JUisl IPOBENEHUS NPAKTUYECKUX 3aHATUH, WHIUBUIYAJIbHBIX U I'PYIIOBBIX
KOHCYJIbTAllU}, TEKYIIETO KOHTPOJISA U IPOMEXKYTOYHOM aTTeCTALNH.

[TomernieHust it caMOCTOSITENFHONW paboThI, OCHAIIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.



AyauTtopuu, 000pyA0BaHHBIC COOTBETCTBYIOIIECH TEXHUKOW (B TOM YUCIE «AKTPY»), IS
peanu3anuu yaeOHoro mpolecca B cMenanHoM opmare.
15. Uudopmanusi o pazpadboTunkax

Cemun Bukrop OneroBud, KaHauaat (pU3MKO-MaTeMaTHYECKHX HAyK, JOLECHT Kadeapsl
¢usuku meramuioB ®® HU TT'Y.



