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Mporpamma ancumnnuHbl "dusmka HaHotexHonorum"; 010100.68 MaTemaTuka; AOUEHT, K.H. (aoueHT) demuHos P.I.

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

[aHHas yuebHas aucumnnmnHa BkntodeHa B pasgen " M1.B.1 ObweHay4HbIA" OCHOBHOM
obpaszoBartenbHoit nporpammbl 010100.68 MaTemaTnka 1 OTHOCUTCS K AUCLIMMANHAM Mo Bblbopy
ctyneHTa. OcBamBaetcs 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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 817213115 5AE
CtpaHnua 3 ns 15. il YHI:I

S OEALIK G



Mporpamma ancumnnuHbl "dusmka HaHotexHonorum"; 010100.68 MaTemaTuka; AOUEHT, K.H. (aoueHT) demuHos P.I.

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K QanbHenweMy oby4eHunto

4. CTpyKkTypa 1 cogepxaHvue OUCLUMNIUHBI MOAyNs
Obwas TpyA0EMKOCTb AUCLMIMIMHBI COCTaBNSIET 3a4eTHbIX(ble) eanHUL(bl) 72 yaca(oB).
dopMa NPOMEXYTOYHOr0 KOHTPONS ANCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo No AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCTBO ANst AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTtbl N0 AucUMnIMHe/ MOAYNIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS

Buabl n yachbl
ay,oMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywume coopmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnyeckuelllabopatopHbie

3aHaTUA paboTbl

Paspen
N OdvcunnnuHbl/ CemecTp
Moayns

Nlekuunn

Tema 1. KayecTBeHHble
MeTobl B OU3NKE.
MeTonbl nogobus un
pa3mepHocTen.
BespasmepHble
napameTpbl.
1 dunsnyeckne ceoncTea 5 1-2 2 5 0 YCTHbIA Onpoc
MHOr04aCTUYHbIX
cucteMm. HemaoeanbHbli
rad. Mogenb TBEpObIX
cgoep u Moaenb
BaHpoep-Baanbca.
Knaccuyeckas n
KBaHTOBas nnasma.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "dusmka HaHotexHonorum"; 010100.68 MaTemaTuka; AOUEHT, K.H. (aoueHT) demuHos P.I.

Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'nuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Nekuunn

Tema 2.
MaremaTtunyeckoe n
KOMMNblOTEPHOE
MOJenMpoBaHue.
dunsnyeckne n
mMaremaTtunyeckue
monenn. Boluncnenms
3NEKTPOHHOW 1

MarHMTHOWM CTPYKTYpPbI. NMNCbMEHHas

Mooxon
2-lramnnbToHMaHa. 2 -4 2 4 0 paboTta

Mognenn NswnHra,
elni3eHbepra,
Xabbapgna, AHoepcoHa.
MpunbnuxeHune
XapTpu-®oka un
9NEKTPOHHbIE
kKoppensumu. MNoHaTre o
HEe3KCTEHCMBHOW
TEPMOAVHAMMKE..

Tema 3. MarHuTtHbie
HaAHOCTPYKTYpbI.
[MNoBepxHoCTMN.
MeTtannnyeckne
3.|[MarHuTHblE 2 5-6 3 4 0
CyneppeLLeTKu.
["MranTckoe
MarHeToConpoTMBIEHNE.
Mopoenb KBaHTOBbIX SIM.

YCTHbI ONpocC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "dusmka HaHotexHonorum"; 010100.68 MaTemaTuka; AOUEHT, K.H. (aoueHT) demuHos P.I.

Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'nuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Nekuunn

Tema 4.
MognenuposaHve
HaAHOCTPYKTYP.
BuayanuaumposaHue.
BbluncnutenbHoe
MOJenMpoBaHue.
NHxeHepHoe
MOJenMpoBaHue.
CTpyKkTypHbIE CBOWCTBA.
MexaToMHble
noTeHumansl 1 CUnbl.
[MoTeHunanbHas
SHEeprus NoBEPXHOCTMW.
Knaccuyeckas
MOneKkynspHas NMCbMeHHas
4.|onHamuka. Metogbl 2 7-10 4 5 0 paboTta
MoHTe-Kapno.9nekTpoHHble
csovictea. OCHOBHblE
pesynbTtaTbl U3
KBAQHTOBOW MEXaHWUKMW.
Monyknaccuyeckune
noaxomabl K
3NEeKTPOHHOM
CTpykTYype. MeTtoabl,
ncxonsiwme n3 nepsbix
NPUHLMMOB.
BbluncneHne
MEXaTOMHbIX CUN
ncxons n3 nepsbix
NPUHLMMOB.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "dusmka HaHotexHonorum"; 010100.68 MaTemaTuka; AOUEHT, K.H. (aoueHT) demuHos P.I.

Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 5. KomnbtoTepHble
apxXuMTeKTypbl Ons
HaHOTEXHONOrnun.
KomnbtoTepHas
apxutekTypa un
OCHOBHbIE QOYHKLINW.
TunnyHas apxutekTypa
KomnbioTepa. MNamsrtb.
Ces3un. Oneparopbl.
HaHonamsTb.
HaHoonepatopb!.
HaHocesasn. Hosas
apxutekTypa.
5.|BblyncneHmns Tonbko ¢ 2 11-14 3 3 0
namsaTbio.
MNepekoHurypupyembie
KOMMbIOTEPHbIE
apX1TEKTYpBbI.
KneTto4Hbi aBTOMAT.
HelpoHHble ceTn.
KomnbrotepHoe
OKpYyXeHue.
KononposaHue
nHbopmMauun.
YCTONYMBOCTb K
nedekrtam

npe3eHTauus

Tema . Ntorosas
" |dopma KoHTpoOnNA

NTtoro 14 18 0

o 0 0 0 3a4ert

4.2 CopepxaHue OUCLUMNIMUHbBI

Tema 1. KauectBeHHble MeToabl B chuauke. Metoabl nonobus n pasamepHoOCTEN.
Be3pa3mepHble NnapaMeTpbl. PU3nyeckme CBOMCTBA MHOro4acTU4YHbIX cucteM. HenpeanbHbin
ra3. Mooenb 1Bepabix cdoep u moaenb BaHpoep-Baanbca. Knaccuyeckas v KBaHTOoBas nnasma.

JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

MeTtoabl nonobus n pasamepHocTei. beapasmepHble napameTpbl. Pusnyeckne cBonNCTBa
MHOro4yacTu4yHbIX cucteM. HenpeanbHbii ra3. Monenb TBepabix cdoep 1 monens BaH-nep-Baanbca.
Knaccuyeckasa n keaHToBas rnnasma.

npakTnyeckoe 3aHsitne (2 4aca(os)):
CeMuHap no metogam nonobvs 1 pa3aMepHoOCTEN.

Tema 2. MaTemaTyeckoe n KOMMNbIOTEPHOE MOaenupoBaHue. dsnyeckme U MatreMaTmyeckue
mopaenu. BoluncneHns anekKTpoHHOW U MarHUTHOM CTPYKTYpbl. Moaxon raMmmnbTOHUaHa.
Moaenu UsuHra, MlenseHbepra, Xab6appa, AHoepcoHa. MpubnnxeHue Xaptpu-doka u
3N1EeKTPOHHbIe Koppensauuu. NoHATUe 0 He3KCTEeHCUBHON TepMOANHaAMUKE..

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

dusnyeckne n matematmyeckme Mogenu. BoluncneHns anekTpoHHON U MarHUTHOW CTPYKTYpbI.
Moaxon ramunbtoHnaHa. Mogenu UanHra, MeiiseHbepra, Xabbapna, AHaepcoHa. MpubnuxeHne
XapTpu-doka 1 anekTpoHHble koppenauun. NoHATME 0 HEIKCTEHCMBHON TEPMOAMHAMUKE. .

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "dusmka HaHotexHonorum"; 010100.68 MaTemaTuka; AOUEHT, K.H. (aoueHT) demuHos P.I.

npaktudeckoe 3aHsitne (4 yaca(os)):
nncbMeHHas paboTa no moaensim Manura, MeiseHbepra, Xabbapna n AHoepcoHa.

Tema 3. MarHuTHble HaHOCTPYKTYpbl. [oBepxHOoCcTU. MeTannnyeckue MarHUTHble
cyneppeLweTku. FlmraHTtckoe marHetoconpoTtueneHue. Moaenb KBaHTOBbIX SIM.

JNIeKLMOHHOe 3aHsiTne (3 yaca(os)):

lMosepxHocTU. MeTannnyeckme MarHUTHble CyneppeweTkn. [ MraHTckoe MarHeToConpPOTUBIIEHNE.
Mopoenb KBAHTOBbIX SIM.

npaktnyeckoe 3aHsitne (4 4aca(os)):
CeMunHap no rmraHTCKOMYy MarHeTOCOMPOTUBNEHNIO.

Tema 4. MonenupoBaHue HaHOCTPYKTYp. Busyanusuposanue. BeluncnurenbHoe
mogenuposaHue. UHXeHepHoe MoaenumpoBaHue. CTpykTypHbie cBoncTea. MexaTtomHble
noreHuuansl U cunbl. lMoteHUWanbHas 3Heprus noeepxHocTu. Knaccuyeckas MonekynspHas
AuHamuka. Metonbl MoHTe-Kapno.9nekTpoHHble cBorcTBa. OCHOBHbIE pe3ynbTaTbl U3
KBaHTOBOM MexaHuKU. Nonyknaccuyeckue noaxonbl K 3N1eKTPOHHOW CTpykType. MeToabl,
ncxogsimve U3 nepebixX NPUHLUNOB. BbluMcneHne meXxaTtoMHbIX CUNT UCXOAS U3 NepPBbIX
MPVHLUMNOB.

JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

BuayanusuposaHue. BoiuncnutenbHoe MogennposaHue. VIHxeHepHoe MogenmpoBaHue.
CTpykTypHble cBorcTBa. MexaToMHble noTeHumnansl U cunbl. NoTeHunanbHas aHeprus NOBEPXHOCTN.
Knaccnyeckasa monekynspHaa guHamuka. Metonbl MoHTe-Kapno.9nekTpoHHble CBOMCTBA.
OCHOBHble pe3ynbTaTbl U3 KBAHTOBOW MexaHuKW. Nonyknaccnyeckme nogxonbl K 9NeKTPOHHON
cTpykType. Metogbl, ucxogsiume n3 nepsblX NPUHUMUMNOB. BbluMcneHne MexaTtoMHbIX CUT UCXOOS U3
nepBbIX NPUHLMMOB.

npakTundeckoe 3aHsitne (5 yaca(os)):

NMMCbMEHHas pa60Ta no Bn3yain3npoBaHnto, BbIHNCNNTENBbHOMY MOOENNPOBAHNIO N NHXEHEPHOMY
MOLOENNPOBAHUIO.

Tema 5. KoMnblOTEpPHbIE apXUTEKTYPbI ANsl HaHOTeXHonoruu. KomnbroTepHasa apxutektypa n
OCHOBHbIe hYHKUMU. TUNMYHaAsA apxXUTeKTypa Komnblotepa. MNamsarb. Cesan. Onepatopsbl.
HaHonamsaTb. HaHooONepatopbl. HaHOCBA3U. HoBas apxutektypa. BbluMcneHus TonbKo ¢
namsaTbro. NMepekoHdUrypupyemble KOMNbIOTEPHbIE apXUTEKTYpbl. KneTouyHbin aBTOMAT.
HewnpoHHble ceTun. KomnbroTepHoe oKpyxeHue. KoauposaHme uHcpopMaumu. YCTONYUBOCTb K
nedekrtam

NeKuMnoHHoe 3aHsiThe (3 yaca(os)):

KomnbioTepHas apxutekTtypa 1 OCHOBHble PyHKUUWU. TUnNn4Has apxmTektypa komnbtotepa. [amarb.
Ceasun. Oneparopbl. HaHonamsats. HaHoonepatopbl. HaHocBA3n. HoBas apxutektypa. BolancneHns
TONbKO C NamATbio. [epekoHpUrypupyemble KOMMbIOTEPHbIE apXMTEKTYPbl. KNneTo4yHbIn aBToMar.
HenpoHHble ceTn. KomnbioTepHoe okpyxeHue. KoamposaHve nHgopmaummn. YCTonymeoCTb K
negoekTam.

npakTudeckoe 3aHsitne (3 yaca(os)):
CeMuHap no HaHoaPXUTEKTYpPEe HAHOKOMIMbIOTEPA.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "dusmka HaHotexHonorum"; 010100.68 MaTemaTuka; AOUEHT, K.H. (aoueHT) demuHos P.I.

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl CemecTp

Tema 1. KayecTBeHHble
MeTOoAbl B (OM3UKE.
MeToabl nooobus n
pasMepHoOCTEN.
BeapasmepHble
napameTpbl.
1 dusnyeckmne ceoncTea > {.p |nodroToBka K 4
MHOro4acTUYHbIX YCTHOMY Onpocy
cucteM. HenpeanbHbil
ra3. Mooenb TBepAabIX
cdoep 1 Mopenb
BaHpoep-Baanbca.
Knaccuyeckas n
KBaHTOBas nnasma.

Tema 2.
MatemaTtunyeckoe n
KOMMbIOTEPHOE
MoOennpoBaHue.
dunsnyeckme n
mMaTeMatnyeckme
mogenu. Bbluncnenus
9NEKTPOHHOM "
MarHUTHOW CTPYKTYpPbI.
lMonxon
2. ramunbTOHMaHa. 2 3-4
Monenn N3uHra,
eli3eHbepra,
Xabb6apnaa, AHOepcoHa.
MpubnuxeHune
Xaptpu-doka un
9NIEKTPOHHbIE
Koppensaunn. MNMoHsaTre o
HESKCTEHCUBHOM
TepMoOnNHaMuKe..

Tema 3. MarHutHble
HaHOCTPYKTYpbI.
MNoBepxHOCTHN.
MeTtannnyeckumne
3.[MarHunTHbIE 2 5-6
cyneppeLweTku.
["'MranTckoe
MarHeToconpoTMBNEHME.
Mopenb KBaHTOBbIX SIM.

YCTHbI ONpocC

noaroToBka K
MUCbMEHHON 8
paboTte

NMCbMEHHas
paboTta

noaroToBka K 8

THbIM ON
YCTHOMY Onpocy yc onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "dusmka HaHotexHonorum"; 010100.68 MaTemaTuka; AOUEHT, K.H. (aoueHT) demuHos P.I.

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl CemecTp

Tema 4.
MognenuposaHue
HaHOCTPYKTYp.
BuayanuamposaHue.
BblyncnutenbHoe
MOJENVPOBaHKE.
NHxeHepHoe
MOJENUPOBaHKE.
CTpyKTYpHble CBONCTBA.
MexaToMHble
noTeHumanbl N CUnbl.
NoTeHunanbHas
SHEeprus NOBEPXHOCTN.
Knaccuyeckas
MoneKkynsapHas noaroToBka K
4.|pnHamuka. Metonpbl 2 7-10 |NnMcbMeHHOoN
MoHTe-Kapno.9nekTpoHHble paboTte
csoirictBa. OCHOBHblE
pesynbTaTbl U3
KBAHTOBOW MEXaHWKMW.
lMonyknaccuyeckune
nooxonbl K
9NEKTPOHHOM
cTpykType. Metoabl,
ncxoasime 3 nepsbix
NPUHLWNOB.
Bbluncnenne
MEeXaTOMHbIX CUN
NCX0s N3 NEPBbIX
NPUHLWNOB.

12 NMCbMEHHas
paboTta
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 5. KomnbloTEepHbIE
apXMTeKTypbl Ons
HaHOTEXHONOINN.
KomnbloTepHas
apxutekTypa u
OCHOBHbIE QOYHKLINW.
TunnyHas apxutektypa
KoMmnbloTepa. MNamsatb.
Ces3n. Oneparopsl.
HaHonamsaThb.
HaHoonepaTtopbl.
HaHoceasn. Hosas
apxutekTypa.
5.|Bbl4ncneHunsa Tonbko ¢ 2
NamaTblO.
[NepekoHurypupyembie
KOMMNbIOTEPHbIE
apXMUTEKTYpbl.
KneTto4Hbii aBTOMAT.
HelnpoHHble ceTw.
KomnbrotepHoe
OKpYXeHue.
KoaonposaHue
NHJpopMaLnK.
YCTONYMBOCTb K
negoektam

11-14 noaroToBka K 8

npeseHTaums
npeseHTaumm P H

Ntoro 40

5. O6pa3oBatenbHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIE (hOpPMbl 06yYeHUs
AKTUBHbIE N UHTEPAKTUBHbIE DOPMbI MPOBEAEHUS 3aHATU.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. KauectBeHHble MeToabl B chu3uke. Metoabl nonobus n pasamepHoCTeEN.
Bespa3amepHble napaMeTpbl. PU3nyeckme CBOMCTBAa MHOro4acTUYHbIX cucteM. HenpeanbHbin
ra3. Mopenb TBepabix ccoep u moaenb BaHpep-Baanbca. Knaccuyeckas v KBaHTOBas nnasma.
YCTHbI OMpoOC , NPUMEPHbIE BONPOCHI:

MeTtoabl nonobus n paamepHocTein. beapasmepHble napameTpbl. Pusnyeckme CBONCTBA
MHOro4acTU4YHbIX cUCTeM. HempeanbHbii ra3. Mogenb TBepAbix cdpep v Mofenb BaH-nep-Baanbca.
Knaccuueckas n ksaHTOBas nnasma.

Tema 2. MaTemaTnyeckoe u KomnbloTepHoe MoaenmposaHue. du3anyeckue u maremaTmnyeckue
mMoaenu. BoluncneHns aneKTpoHHOW U MarHUTHOM CTPYKTYpbI. Moaxon raMunbTOHMaHa.
Mopnenu U3uHra, Nen3seHbepra, Xabbappa, AHoepcoHa. Mpubnuxenune Xaptpu-doka n
3NeKTPOHHbIe Koppensauuu. NMoHsaTue 0 He3KCTeHCMBHOW TepMOAVUHaMUKeE..

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:
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duaunyeckne n Mmatematmyeckme Mmogenu. BolyncneHus anekTpoHHOM U MarHUTHOM CTPYKTYpPbl.
Moaxon ramunbToHMaHa. Moaenu UanHra, MeiseHbepra, Xabbapnoa, AHoepcoHa. MpnbnuxeHne
XapTtpu-doka 1 31eKTPOoHHbIe Koppensaunn. NoHaTne 0 He3KCTEHCUBHOM TepMOOVNHAMUKE. .
duaunyeckne n Mmatematmdeckmne Mmogenu. BolyncneHus anekTpoHHOM U MarHUTHOM CTPYKTYpPbl.
Moaxon ramunbToHMaHa. Moaenu UanHra, MeiseHbepra, Xabbapnoa, AHoepcoHa. MpnbnuxeHne
XapTtpu-doka 1 31eKTPOoHHbIe Koppensaunn. NoHAaTne 0 He3KCTEHCUBHOM TepMOOVNHAMUKE. .

Tema 3. MarHuTHble HAHOCTPYKTYpbI. [loBepxHoCcTU. MeTannuyeckne marHUTHble
cyneppeLueTku. [MraHTtckoe MarHetoconpoTtueneHue. Moaenb KBaHTOBbIX SIM.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

MoBepxHOCTU. MeTannmyeckne MarHUTHble cyneppeweTkn. MMraHTckoe MarHeToConpPOTUBNIEHNE.
Monoenb KBAHTOBbIX SIM.

Tema 4. MogenupoBaHue HaHOCTPYKTYp. BuayanuamposaHue. BoluncnurenbHoe
mMoaenupoBaHue. MHXeHepHoe MogenupoBaHue. CTpykTypHble cBorcTBa. MeXxaToMHble
noteHuuanbl U cunbl. MoTeHUManbHas 3Heprusi noBepxHocTu. Knaccuueckas MmonekynsipHas
AvHamuka. Metoabl MoHTe-Kapno.9nekTpoHHble cBoicTBa. OCHOBHbIe pe3ynbTaThl U3
KBaHTOBOM MexaHuKu. Monyknaccuueckue noaxoabl K 3NeKTPOHHOM cTpykType. MeToabl,
UCXOAsILLME U3 NepBbIX NPUHLUMNOB. BbluMcneHne MeXaToMHbIX CU/T UCXOAS U3 NepBbIX
NPUHLIUNOB.

nMcbMeHHas paboTa , NpPYMepHble BONPOCHI:

BusyanusnposaHue. BoluncnutenoHoe mogenuposaxue. IHxeHepHoe mogenmposaHme.
CTpyKTypHble cBocTBa. MexaTtoMHble noTeHumanbl U cunbl. [loTeHumanbHas aHeprus NOBEPXHOCTW.
Knaccuyeckaa monekynspHas onHammka. Metoabl MoHTe-Kapno.9nekTpoHHble cBonictBa. OCHOBHbIE
pe3ynbTartbl U3 KBAHTOBOWN MexaHUKK. [lonyknaccuyeckmne noaxombl K afeKTPOHHOM CTPYKTYpe.
MeTonbl, ncxogsawme N3 nepsbix MPUHLUNOB. BbluncneHne MexaTtoMHbIX CUT UICXOAS U3 NepBbIX
ANPWHLMMOB.

Tema 5. KoMnbloTepHblie apXUTEKTypbl AN HaHOTeXHonorun. KomnbiotepHasi apxurekTypa u
OCHOBHble PyHKUUKU. TUNUYHas apxuTekTypa Komnbrotepa. NMamarb. Ceasun. Oneparopbl.
HaHonamsaTtb. HaHoonepatopbl. HaHOoCBsA3K. HOBasi apxutekTypa. BoluncneHust Tonbko ¢
namsTblo. NepekoHdUrypmpyemble KOMMbIOTEPHbIE apXUTEKTYpbl. KneToyHbin aBTOMAT.
HenpoHHble ceTn. KomnbloTepHoe okpyxeHue. KoguposaHue nHcpopmauumn. YCToMYMBOCTb K
nedphektam

npeseHTauuns , NpMMepHbIe BOMPOCHI:

KomnbloTepHas apxutekTypa v OCHOBHble (PyHKUUWU. TUNnYHas apxmTekTypa komnbiotepa. [amaTb.
Cesa3n. Oneparopbl. HaHonamaTtb. HaHoonepatopbl. HaHocBA3uW. HoBas apxutekTypa. BolumcneHns
TONbKO C NaMATbio. [epekoHpUrypupyembie KOMMNbIOTEPHbIE apXMUTEKTYPbl. KNeTo4YHbI aBToMar.
HenpoHHble ceTn. KomnbioTepHoe okpyxeHune. KogmposaHue nHpopmaumnu.

Tema . UToroeas doopma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy:

3ayeT B COOTBETCTBMM C NPVBEAEHHON Bblle NPOrpamMMoii; MMCbMeHHbIe paboThl, oopMUpyemast Ha
OCHOBE KHMWT:

1. Pambuan H.I"., bepésknH A.B. dPunsnyeckne n XuMmyeckme 0CHOBbl HAHOTEXHONMOTUIA.
N3patenbcteo: duamatnut, 2009 r. http://e.lanbook.com/view/book/2291/

2. bapbibuH A.A., TomunnH B.W., lWanosanos B.N. ®dun3nko-TexHONOrmMyeckne 0CHOBbl Makpo-,
MUKPO- N HAHO3NEKTPOHUKW. MI3paTtenbcTso: duamatnmr, 2011 .
http://e.lanbook.com/view/book/5258/

Ka3aHHbIe KHUIM UCMONb3YyTCA TakXe AN CaMOCTOSTENbHON paboThl CTYAEHTOB.
BUNETbI K SAHETAM

1. MeToapbl nonobus n paamepHocTein. beapasmepHble napameTpbl.

2. dn3nyeckne 0CHOBbI HAHOTEXHWNKN. Ponb cBOOOLHbBIX 1 BHYTPEHHMX NMOBEPXHOCTEN.
3. dusmnyeckne 0CHOBblI HAHOTEXHUKW. KBaHTOBbIE 30EKTHI.

4. BusyanmsaumoHHoe mogenuposaHue. BoluncnutenbHoe mogenuposaHue. NHxeHepHoe
MOJenupoBaHue.
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5. MogenvnpoBaHue HaHOCTpyKTyp. Obwee onncaHue.

6. MexaToMHble noTeHuunansl U cunbl. [NloTeHunanbHas SHeprus NOBEPXHOCTW.
7. Knaccuyeckas monekynsipHas ouHamumka.

8. Metonbl MoHTe-Kapno.

9. OnekTpoHHble ceocTBa. OCHOBHbIE Pe3ynbTaThl N3 KBAHTOBOW MEXaHMKMW.
10. MNMonyamnupuryeckue noaxonbl K 9NEKTPOHHON CTPYKTYpe.

11. MeTombl, ncxoaswme n3 nepeblx NPUHUKMNOB (ab initio MeToabl).

12. BblyncneHne MexatoMHbIX CUA UCX04S N3 NepBblX NPUHLMMOB.

13.. Vicnonb3oBaHmne aneKTPOHHbIX BOMHOBbIX PYHKLUMIA N COBCTBEHHBIX 3HAYEHWIA.
14.. KoMnbloTepHas apxutekTypa v OCHOBHble (PYHKLMN.

15. TunnyHasa apxmtekTypa KoMmnbloTepa.

16. Mamatb. Ceasn. OnepaTopbl.

17. HaHonamaTtb. HaHoonepartopbl. HaHocBSA3N.

18. HoBas apxutekTtypa. BblumcneHns 10nbko ¢ NnamaTbio.

19. NepekoHUrypmpyemble KOMMbIOTEPHbIE apXUTEKTYPbI.

20. KneTto4Hble aBToOMaThl.

21. HelpoHHble ceTw.

22. O6bwme NPVHUUMbLI KOMMbIOTEPHOIO MOAENMPOBAHUS.

23. MeTtogonornyeckue 0CHOBbI BbIYMUCNNTENIbHON HAHOTEXHONOIUW.

24. KoHuenuns MHoromacwtabHoro MoaenMpoBaHmsi.

25. MHoromacwtabHoe MOLENNPOBAHNE SHEPTETUYECKUX NPOLIECCOB.

7.1. OcHOBHas nuTeparypa:

OCHOBbI PU3NKN KOHAEHCUPOBAHHOIO cocTosHMS, NeTpos, KOpuii Bacunbesny, 2013r.

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

3. Pambugm H.I"., BepésknH A.B. drsnyeckume n xmMm4eckmne 0CHOBbl HAHOTEXHONOTUIA.
N3patenbcteo: duamatnut, 2009 r. http://e.lanbook.com/view/book/2291

7.2. lononHutenbHasa nuteparypa:

ONeKTpoMarH1THbIE NPOLECChl B cpede, HaHOMNa3MoHMKa U MeTaMmaTepuansl, ActaneHko, Banepui
AnekcaHpgposuny, 2012r.

2. BapbibuH A.A., TomunuH B.U., Wanosanos B.N. ®nanko-texHonornyeckne 0CHoBbl Makpo-,
MUKPO- N HAHO3NEKTPOHUKW. MI3paTtenbcTeo: duamatnumr, 2011 .
http://e.lanbook.com/view/book/5258/

7.3. UHTepHeT-pecypcChbl:

xypHan ?HAHOCTPYKTYPbl. MATEMATUYECKAA ®dU3NKA N MOLOEJTMPOBAHUE? -
http://www.nano-journal.ru/

NHTEPHET-XYpHan 0 HaHOTexHonorusx - http://nanodigest.ru/

cant NHctntyta maremartmnyeckoro mogenvmposanus PAH - http://www.imamod.ru/
cant HaHoTtexHonoruu - http://www.nanonewsnet.ru/

3NeKTPOHHasa bubnnoteyHas cuctema Mapatenoctea JlaHb - http://e.lanbook.com/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)
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OcBoeHmne ancumninunHbl "durnsmnka HaHOTEXHONOrMK" NpeanonaraeT UCNonb3oBaHNe CNeayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

YyebHble ayamTopun ons NPOBEAEHNS NEKLIMOHHbBIX 1 CEMUHAPCKMX 3aHATUIA, HOYTOYK,
MYNbTUMEONAHbBIA NPOEKTOP, 3KPaH.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpaeneHno 010100.68 "MartemaTtuka" n marmctepckon nporpamme AyHKLUNOHANbHbBIA aHaNus .
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