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MporpamMmy aucumnanHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) demnHos P.I". Kadenpa
TeopeTmnyeckon cpunamkn OTaenerHne pusmkn , Raphael.Deminov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamum ocBoeHns gucumnimHbl "®unsmka HAHOTEXHONOrNK" ABNSIOTCSA U3YHEHME KA4YEeCTBEHHbIX
MeTOoLOB B on3nke, BOMPOCOB MaTeMatn4eckoro 1 KOMMbIOTEPHOro MOLENNPOBAHNS, MArHUTHbIX
HaAHOCTPYKTYpP, MatemMaTnyeckmux Mogenen HaHOCTPYKTYP, KOMMNbIOTEPHbIX apXUTEKTYP ONS
HaHOTEXHONMornn

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " M1.[B.1 ObweHay4yHbln" OCHOBHOWA
obpaszoBartenbHoit nporpamMmbl 010100.68 MaTtemaTka n OTHOCUTCS K AMCLUMMINHAM MO BbIOOPY.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

JvcumnnuHa BXoOMT B BApMATUBHYIO YacTb 06WeHay4HOro umkna Kkak gucumnnnHa no soeibopy (M.1).
Lns OCBOEHUS ANCUMMNANHBI HEOOXOAUMbBI 3HAHUS AUCLUMANH: MaTeMaTUYeCKUiA aHanua, anrebpa,
aHanuTuyeckas reomeTpus, audepeHumanbHble ypaBHeHUs, ouamka. OCBoOeHNe ONCUUNAVHDI
6ynet cnocobcTBOBaTL YCMNEWHOW NPOoPeCcCMoHanbHol 0esaTeNbHOCTH.

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytoWwme KOMNeTEHUNN:

PacwmdpbpoBka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL MU
OK-10 yMEHVEe HaxoamTb, aHann3npoBaTb U KOHTEKCTHO
(OBLLEKyNbTYPHBIE obpabatbiBaTb MHPOPMALIMIO, B TOM HIUCNIE OTHOCSILWYOCS K
KOMHeTéHul}llm) HOBbIM 06N1aCTAM 3HaHWIA, HEMOCPELACTBEHHO HE CBA3AHHbBIM CO
cdoeport NpodpecCcnoHanbHOW OesaTenbHOCTH
MK-16 YMEeHVe U3Bnekartb akTyasnbHyt0 Hay4HO-TEXHUYECKYHO
(npodpeccunoHanbHble NHGOOPMaUMIO N3 3NTEKTPOHHBIX BMbnnoTek, pedoepaTmBHbIX
KOMMeTeHuunn) XYypHanos
K-2 BnafeHvne MetogamMm MatemMaTtnyeckoro u anroputMmM4eckoro
(MpocpeccoHanbHbie MOJENMpPOoBaHMs Npu aHannae npobnem eCTeCTpBosHaHMH
KOMreTeHuun) P P P
MK-4 CaMOCTOSATENbHbIN aHann3 Pu3n4eckmnx acnekTos B
(MpodpeccmonantHbie KflacCUYeCKMX NOCTaHOBKaxX MaTteMaTnyeckmx 3anay
KoMMeTeHuunn)
[K-8 CcoOCTBEHHOE BMEHME NPUKIAAHOro acnekTa B CTPOrux
(MpocheccnoHabHLIe MaTeMaTmyeckux qoopm };1)” oBKax P
KOMMeTeHuunn) pMynp

B pesynbtate ocBOEHUS AUCUUMNINHBI CTYOEHT:

1. DONXeH 3HaTb:

Ka4yeCTBEeHHble MeToabl B on3unke

2. IONXEeH yMeTb:

aHanMa3npoBaTb AOCTUXEHUS B 06nacT oU3NKN HAHOTEXHONOT U

3. OOMXEeH BnageTb:
HaBblkaM/ MaTeMaTU4eCcKoro N KOMMbOTEPHOr0 MOAENNPOBAHNS HAHOCTPYKTYP
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4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K QanbHenweMy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOoCTb ANCLUMNANHBI COCTABNSET 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLIMMINHBI 3a4€eT BO 2 CEMECTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OMNycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNIUHbI/MOAYNS

Bugabl n yachbl
Paagen ayauTopHOM paborThbl,
UX T| OEeMKOCTb
N ﬂ.ult\:nuunnuubll CemecTp czagce:?: a 'f,‘;’ ﬂ‘acax) TeKi%:Tiaszb'
onyn4 Nex ““I'IpaKmqecmeHaﬁopaToprle
L 3aHATUSA paborbl
1 Tema 1. KayecTBeHHbIe 5 1 5 5 0 YCTHbIIA ONpocC
‘(MeToObl B on3nke.

Tema 2.

5 MaTemartnyeckoe u 5 5 5 4 0 nggg:n:HHaﬂ
‘[koMnbloTEpPHOE P

MOLEeNnMpoBaHue.

Tema 3. MarHunTHble YCTHbI ONpPOC
3. HAHOCTPYKTYpbI. 2 3-4 3 4 0

Tema 4. NUCbMEHHas
4.|MopenvnpoBaHve 2 5-6 4 5 0 pabota

HaHOCTPYKTYP.

Tema 5. KomnbioTepHble

apXUTEKTYpbI AN i npeseHTauns
S. HaHOTExXHONornu. 2 7-8 3 3 0
_ Tema . Itorosas 5 0 0 0 3aver

doopma KOHTpons

Ntoro 14 18 0

4.2 CopepxaHue OUCLUMNIMNHBI
Tema 1. KauecTBeHHble MeTOAbI B chusmke.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MeTonbl nonobusi n paamepHocTeit. bespasmepHble napameTpbl. Moaenb TBepAbiX cdep 1 Moaesb
BaH-nep-Baanbca. Knaccuyeckas v ksaHToBas nnasma.

npakrtnyeckoe 3aHsitne (2 4aca(os)):

CeMuHap no metogam nonobvs 1 pa3aMmepHoOCTEN.

Tema 2. MaTemaTuyeckoe M KOMNbIOTEPHOE MOAeNMpoBaHue.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
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dunsnyeckme N MaTemaTmyeckme Mooenu. BolumcneHns anekTPoHHON 1 MarHUTHOW CTPYKTYpbI.
MoHATME O HESKCTEHCUBHOM TEPMOANHAMUKE.

npakTnyeckoe 3aHsitne (4 4aca(os)):

nncbMeHHas pabota no moaensim ManHra, MeiseHbepra, Xabbapnoa n AHOepcoHa.
Tema 3. MarHMTHble HAHOCTPYKTYPbI.

JNleKLMoHHoe 3aHsitue (3 4aca(os)):

[MoBepxHOCTU. ['MraHTCKoe MarHeToconpoTmeneHmne. Mooenb KBaHTOBbIX SIM.
npaktnyeckoe 3aHsitne (4 4aca(os)):

CeMunHap no ruraHTCKOMy MarHeTOCOMPOTUBIIEHMIO.

Tema 4. MoaenmpoBaHue HaHOCTPYKTYP.

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

BuayanuaumposaHue. BoluncnutenbHoe mogennposaHue. VIHxeHepHoe MmooennpoBaHme.
Knaccunyeckas monekynspHas guHammka. OnekTpoHHbIe cBoMCTBa. onyknaccuyeckme nogxoapl K
9NEKTPOHHOM CTPYKTYpe. MeToabl, ucxogsawme n3 nepsbix MPUHLUMNOB.

npakTnyeckoe 3aHsitne (5 yaca(os)):

NMMCbMeHHas pa60Ta no Bn3yain3npoBaHnto, BbIHNCNNTENbHOMY MOOEeNnnpoBaHNIO N NHXEHEePHOMY
MoOoennpoBaHUIo.

Tema 5. KoMnbloTepHble apXUTEKTYpbl AN HAHOTEXHONMOr M.
NeKLunoHHoe 3aHsiTne (3 4aca(os)):

KoMmnbloTepHas apxutekTypa n OCHOBHble QOYHKUMKW. TUNNYHAsA apxntekTypa KoMrbioTepa.
HaHokoMmnbioTepbl. HoBas apxutektypa. BblumcneHums 1o/1bko ¢ namatblo. [lepekoHdourypupyemblie
KOMMbIOTEPHbIE apXmTeKkTypbl. KneToyHbln asTomart. HempoHHbIe ceTu.

npaktnyeckoe 3aHsitne (3 4yaca(os)):
CeMunHap no HaHOAPXMTEKTYPE HAHOKOMMblOTEPA.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Bupbl
N Paspen Cemect Hepnens | camocTositensHon [TpyA0eMKOCTb gﬁ%’g%ﬁ?:;ﬁﬁg;
AducumvnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY.[eHTOB P
Tema 1. KayecTBeHHbIE noaroToBka K
1. ' 2 1 4 THbI
MeTodbl B OU3MKE. YCTHOMY Ornpocy ye onpoc
Tema 2.
MaTematmnyeckoe u noaroToBska K o
2. 2 2 THbIA On
KOMMbIOTEPHOE YCTHOMY Onpocy 8 ye onpoc
MO4enMpoBaHue.
Tema 3. MarHuTHble nonroToeka K o
. 2 -4 THbIW
3 HAHOCTPYKTYpbl. : YCTHOMY ONpocCy 8 ye onpoc
Tema 4. noaroToBka K
4.MopennposaHue 2 5-6 CTHOMY OMDOC 12 YCTHbI ONpoC
HaAHOCTPYKTYP. y y onpocy
Tema 5. KomnbloTepHble
apxXuUTeKTypbl OAng 5 i nogroToBska K
. HaHOTEXHONOrNW. 78 npeseHrtauum 8 fpeseHTauns
NTtoro 40

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
AKTUBHbIE N MHTEPAKTMBHbIE POPMbI MPOBELEHUS 3AHSATWIA.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. KauecTBeHHble MeToAbl B ou3uke.
YCTHbIi ONPOC , NPUMEPHbLIE BOMPOCHI:

MeToabl nooobus n pa3MepHOCTeI7I. Ee3pa3Meprle napameTpbl. dunsunyeckne ceoncTea
MHOro4acTU4YHbIX cucTeM. HempeanbHbin ra3. Mooenb TBEpPAbIX cdpep 1 monenb BaH-,u.ep-Baanbca.
Knaccuyeckas n kBaHTOBas nnasma.

Tema 2. MaTemaTuyeckoe U KOMMNbOTEPHOE MOOEeNNpoBaHMe.
YCTHbI ONPOC , NPUMEpPHble BOMPOCH!:

duaunyeckne n Mmatematudeckme Mmogenu. BolyncneHuns anekTpoHHOM U MarHUTHOM CTPYKTYpPbl.
Moaxon ramunbToHnaHa. Moaenu UanHra, MeiiseHbepra, Xabbapnoa, AHaepcoHa. MpnbnuxeHne
XapTtpu-doka 1 31eKTPOoHHbIe Koppensaunun. [NoHaTne 0 He3KCTEHCUBHOM TepMOOVHAMUKE.

Tema 3. MarHMTHble HAHOCTPYKTYPbI.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

HOBerHOCTI/I. MeTtannuyeckmne MarHUTHble cyneppeweTku. ["uraHTckoe MarHeToconpoTmnesneHne.
Mogaenb KBaHTOBbLIX SIM.

Tema 4. MogennpoBaHue HaHOCTPYKTYP.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

BuayanuaumposaHue. BoiuncnutenbHoe mogennposaHue. VIHxeHepHoe MooennpoBaHue.
CTpykTypHble cBoricTBa. MexaToMHble NoTeHumnansl U cunbl. NoTeHunanbHas aHeprus NOBEPXHOCTN.
Knaccnyeckasa monekynsapHasa guHamuka. Metoabl MoHTe-Kapno. 9nekTpoHHbIE CBOWCTBA.
OCHOBHble pe3ynbTaTbl U3 KBAHTOBOW MexaHuKu. Nonyknaccnyeckme noaxonbl K 9nNeKTPOHHOM
CTpykType. Metonbl, ucxogsawme n3 nepsbix NPUHLMNOB. BbluncneHne MexaTOMHbIX CU NCXOAS U3
nepBbIX MPUHLMMNOB. VICNonb30BaHNe 3NeKTPOHHbIX BONMHOBbIX COYHKLNIA 1 COOCTBEHHbIX 3HAYEHWIA.

Tema 5. KoMnbloTepHble apXUTEKTYPbI OISt HAHOTEXHOMOTUM.
npeseHTaums , NPUMepHble BOMPOChHI:

. KomnbloTepHas apxutekTypa u OCHOBHble (OYHKLUMW. TUNMYHAas apxutekTypa Komnbrotepa. [Namsaro.
Cesa3n. Oneparopbl. HaHonamaTtb. HaHoonepatopbl. HaHocBA3W. HoBas apxutekTtypa. BolumcneHns
TONbKO C NamMATbio. [NepekoHpUrypupyembie KOMMNbIOTEPHbIE apXMTEKTYPbl. KNneTo4YHbI aBToMar.
HenpoHHble ceTn. KomnbioTepHoe okpyxeHue. KoamposaHue nHgopmaummn. YCTon4mBoCTb K
nedektam

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

3ayeT B COOTBETCTBUM C NPUBEOEHHON Bbile NPOrpPaMMoii; KOHTPoNbHas paboTa, doopMmpyemMas Ha
OCHOBE KHWUT:

1. BapblbuH A.A., TomnnnH B.W., lWanoeanos B.N. ®uanko-texHonorniyeckmne 0CHoBbl Makpo-,
MUKPO- N HAHOANEKTPOHUKW. NdpaTtenbctBo: PUSMATIIUT, 2011 .
http://www.knigafund.ru/books/138583

2. Pambnan H.I"., BepésaknH A.B. dursmyeckne n XMMmn4yeckme 0CHOBbl HAHOTEXHONOMWIA.
N3patenbctBo: PUSMATIINT, 2009 r.
http://www.knigafund.ru/books/107091http://www.knigafund.ru/books/107091

3. N Pambuon H.I'. HaHoTexHONOrMm n monekynsipHole komnototepbl. N3natenscteo: PUSMATIINT,
2011 r. http://www.knigafund.ru/books/107088

YKasaHHble KHUIMN UCMONb3YTCS TakXe AN CaMOCTOATeNbHOW paboThbl CTYAEHTOB.
BUNIETbI K SAHETAM

1. MeTonbl nonobusi n paamepHocTein. bespasmepHble napameTpbl.

2. dunanyeckne 0CHOBbI HAHOTEXHUKN. Ponb CBOBOLHBIX M BHYTPEHHUX NOBEPXHOCTEN.
3. dunamnyeckne 0CHOBblI HAHOTEXHMKN. KBaHTOBbIE 3DDEKTHI.
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4. BusyanmsaumoHHoe mogennposaHue. BoluncnutenbHoe mogenuposaHue. NHxeHepHoe
MOLenMpoBaHuve.

5. MogenvpoBaHne HaHOCTPYKTyp. Obuiee onucaHue.

6. MexatoMHble noTeHuunanbl 1 cunbl. MNoTeHunanbHas sHeprus NOBEPXHOCTU.
7. Knaccuyeckas MonekynsipHas ouHamuka.

8. Metoabl MoHTe-Kapno.

9. OnekTpoHHbIe cBorcTBa. OCHOBHbIE pe3ynbTaTbl U3 KBAHTOBOW MEXaHMKN.
10. MNMonyamnupnyeckne noaxonbl K 9NEKTPOHHOW CTPYKTYpe.

11. MeTonbl, ncxogsiwme n3 nepsblix NPUHUKUNOB (ab initio MeToabl).

12. BbluncneHne MexatoMHbIX CUT UCXO0OS U3 NEPBbIX MPUHLUMNOB.

13.. Vicnonb3oBaHune an1eKTPOHHbIX BOMHOBBIX OYHKLUMIA 1 COBCTBEHHbIX 3HAYEHWIA.
14.. KoMnbioTepHas apxntekTypa n OCHOBHbIE (PYHKLMW.

15. TunnyHasa apxuTekTypa KomMnbloTepa.

16. Mamatb. Cea3n. OnepaTopbl.

17. HaHonamaTb. HaHoonepartopbl. HaHocBs3W.

18. HoBas apxutekTypa. BblyncneHns Tonbko ¢ namsTbio.

19. NepekoHGUryprnpyemble KOMMbIOTEPHbBIE aPXUTEKTYPbI.

20. KneTto4yHble aBTOMaThl.

21. HeipoHHble ceTw.

22. O6wme NPUHLMNbI KOMNBIOTEPHOTO MOAENNPOBAHUSI.

23. MeTogonormyeckne OCHOBbI BbIYMCIIUTENTbHOM HAHOTEXHONOINN.

24. KoHuenuus MHoromacwtabHoro MooenmpoBaHms.

25. MHoromacwTtabHoe MooenMpoBaHne 3HepPreTM4yeckmx NpoLEecCcos.

7.1. OcHOoBHas nuTeparypa:

OCHOBbI (PM3MKM KOHOEHCUPOBAHHOIO cocTosHuS, MNetpos, KOpuin Bacunbesuny, 2013r.

2. N'yces A.N. HaHomatepuanbl, HAHOCTPYKTYpPbl, HaHOTexHonornn. Napatenscteo: DUIMATIINT,
2009 r. http://e.lanbook.com/view/book/2173/

3. Pambuamn H.I"., bepésknH A.B. ®unsnyeckne n xuMmnyeckmne oCHOBbl HAHOTEXHONOTUIA.
W3patenbcteo: duamartnut, 2009 r. http://e.lanbook.com/view/book/2291

7.2. JlononHuTenbHasa nuteparypa:

INeKTpoMarH1THbIE NpoLecchl B cpede, HaHoMNasMoHMKa 1 metamaTtepuansl, ActaneHko, Banepui
AnekcaHngposuy, 2012r.

2. bapblbuH A.A., TomnnnH B.W., Wanosanos B.U. ®uanko-texHonornyeckme oCHoBbI Makpo-,
MVKPO- 1 HAHO3NeKTpoHuKK. N3paTtenbcteo: duamarnut, 2011 r.
http://e.lanbook.com/view/book/5258/

7.3. UHTepHeT-pecypcChl:

xypHan HAHOCTPYKTYPbl, MATEMATUYECKAA ®dUN3NKA N MOLOEJIMPOBAHWE -
http://www.nano-journal.ru/

NHTEPHET-XypHan 0 HaHoTexHonorusx - http:/nanodigest.ru/

cant VIHcTutyta matematmnyeckoro mogenvposanHus PAH - http://www.imamod.ru/
canT HaHOTexHonoruu - http://www.nanonewsnet.ru/

AneekTpoHHas bubnuotedHas cuctema KHurodoHa - http://www.knigafund.ru/
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHne ancumninunHbl "drnsunka HaHoTEXHONOormm" npeanonaraet ncnonb3oBaHMe crefyowero
MartepunanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHalWeHHas
COBPEMEHHbBIMU CPEACTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekrawums
My/NbTUMELMIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMaTU3NPOBAHHOIO
NPOEKLMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTEPaKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 [O0MOB, NePCOHabHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasaTtens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTU4Yeckme
3aHATMA, Npe3eHTaunn, BebrnHapbl, KOHPEPEHLNM U Opyrve BUabl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C NPUMEHEHUEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOoKOMoIoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHble ayamTopun ansi NpoBeAeHNS NEKLMOHHbBIX 1 CEMUHAPCKMX 3aHATUIA, HOYTOYK,
MYyNbTUMEONAHbBIA NPOEKTOP, 3KPaH.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHnto 010100.68 "MatemaTtumka" n Mmarmctepckon nporpamme ['eomeTpus 1 TONONOrnS .
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