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1. OBIAA XAPAKTEPUCTUKA MOJAYJISA Mojeanpoganne HAHOMATEPHATOB

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Moayns «MonenupoBaHue HAaHOMATEPHUAJIOB) HAIPaBI€H HAa M3YYEHHUE OCHOBHBIX IIPUHIUIIOB
TEOPETUYECKOTO  OINMCAHUS W  I[POTHO3UPOBAHUSA  CBOWCTB  MATEPUAJIOB C  HUCIOJIb30BAaHUEM
ATOMUCTHUYECKOI0 KOMIIBIOTEPHOTO MOJEIUPOBaHUsA. B cocraB mMoayisi BKIIOUYEHBI JBE JAUCLUILIAHBI:
«OCHOBBI TEOPUU HU3KOPAZMEPHBIX CUCTEM» U «MallnHHOE 00y4YeHHE B KOMITBIOTEPHOM MOJEIIUPOBAHUU
HAaHOMATEPHUAJIOBY, COAEPKAHUE KOTOPBIX ITO3BOJIMT CTYJIEHTAM OBJIAJIETh OCHOBHBIMHU METONAMHU
ATOMHUCTHYECKOTO MOJCIMPOBAHUS U MAIIMHHOTO OOYYEHHUS M HAYUYUTHCS MPUMEHSATh UX JJIsi pelIeHUs
MPaKTUYECKUX 3a7a4 B 00JacTH (PU3MKU U XMMHHM KOHJIEHCUPOBAHHOTO cocTosiHusA. Oco0oe BHUMaHUE
YAEIAETCs. METOaM HCCIIEN0BAHNUS aTOMHOM M 3JIEKTPOHHOW CTPYKTYPbl HAHOMATEPUAJIOB C IIOMOUIBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX METO/10B, BKJIIOYasi MAIIMHHOE 00y4EHHUE.

1.2. CTpykTypa u 00beM MOAYJIA

Tabnuna 1
O0BbeM TUCHUILITHH MOXYJIS
Ne " BCEro MOAYJIsl B 3a4€THBIX
Hepeqeﬂb AUCHUILIMH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA
n/n eIMHAIAX
1 MamnHHOe 00y4eHne B KOMIIBIOTEPHOM MOJIETUPOBAHUU
HAHOMATEPHAJIOB 4
2 OCHOBBI TEOPUU HUZKOPA3MEPHBIX CUCTEM 5
HUTOTI'O no monynto: 9

1.3.IToc1enoBaTEILHOCTH OCBOEHHSI MOYJIsl B 00pa30BaTe/bLHON NMporpaMmme

IIpepexBU3UTHI MOAYJIs 1. MeTobl MH)XEHEPUU HAHOOOHEKTOB
2. MeTonanl cUHTE3a U CBOMCTBA
(GYHKIIMOHATBHBIX HAHOMATEPUAJIOB

IMocTpeKBU3UTHI M KOPEKBU3UTHI He npengycmotpensl
MOAYJIS

1.4. Pacnipeesienne KOMIETEHUMH MO JAUCHUIIMHAM MOAYJIS, IUIAHUPYeEMble Pe3yJbTaThbl
00yueHusi (MHAUKATOPHI) 10 MOIYJIKO

Tabnuna 2
Ilepeyennb
Konx m HanMeHOBaHMe I[lnanupyemMsble pe3yabTaThbl 00y4eHUs
JTUCIHTIIINH
KOMIIeTEHIIMHU (MHAMKATOPBI)
MOIYJIsl
1 2 3
Mamunnoe OIIK-2 - Cnocoben 3-1 - Cnenatb 0030p OCHOBHBIX METOJIOB
oOydeHue B CaMOCTOSITEJIbHO CTaBUTh, | MOJIETMPOBAHUS U MATEMAaTUYECKOTO aHAJN3a,




KOMITIBIOTEPHOM
MOJIEJTMPOBAaHUHU
HaHOMAaTepHaJoB

(bopmMann3oBbIBATE U
pemiarth 3a/1a4u,
OTHOCSIIIIUECS K
npoQeCcCuOHAIBHON
NESTeIbHOCTH, HCIIOb3YS
METOJIbI MOJICTTUPOBAHHS U
MaTeMaTH4YeCKOro aHaIHu3a

MPUMEHUMBIX 1151 (OpMATTU3aUH U PELICHUS
3a7a4 NpoQeCcCUOHATBHOMN NeSTETbHOCTH

3-2 - XapakTepu3oBath chepbl IPUMEHEHUS U
BO3MOYKHOCTH MAKETOB MPHUKJIAIHBIX TPOrpaMM
JUIs pelIeHus 3a1a4 NpodeccCuoHaIbHON
JesTeNbHOCTH

V-1 - CamocTosITeTbHO CPOPMYIUPOBATH
3aady 00JacTu MpoQeccuoHaIbHON
NeSTeIbHOCTH, pEIICHUE KOTOpOH TpeOyeT
WCTIOJIb30BAHUS METO/IOB MOJICTTMPOBAHUS U
MaTEeMaTHYECKOTO aHAJIN3a

V-2 - cnonb30BaTh METOIBI MOACIIUPOBAHUA
1 MaTCMaTHYCCKOI'O aHajin3a, B TOM 4YHUCJIC C
HCITOJIb30BAHHUEM ITAKETOB IIPUKIIAIHBIX
nporpamm it pCiCHuA 3a1a4
HpO(I)eCCHOHaHBHOﬁ ACATCIIbHOCTH

I1-1 - Pemiath caMOCTOSATEILHO
chopMyJIMpOBaHHBIE MPAKTUYECKUE 3a]1a4H,
OTHOCAIIKECS K podhecCHOHaTbHON
NEeSATETLHOCTH METOJIAMU MOJICITUPOBAHUS U
MaTeMaTUYECKOro aHaIu3a, B TOM YHCIE C
WCIIOJIh30BAHUEM ITAKETOB TIPHUKIATHBIX
porpamm

-1 - IIposBAsATHE OTBETCTBEHHOCTH U
HAaCTOMYMBOCTb B JJOCTUKEHUU LEIU

OIIK-3 - Cnocoben
HJ'IaHI/IpOBaTB n HpOBOIII/ITI)
KOMIIJICKCHBIC
HCCICIOBAHUS U
HN3BICKAHUWA OJIA peIHeHI/IH
HMHXCHCPHDBIX 3aaa4
OTHOCAIINUXCSA K
podecCuoHaTbHOM
JEATEILHOCTH, BKIIFOYast
IIPOBEICHUE U3MEPEHUM,
IUTAHUPOBAHKE U
MOCTAaHOBKY
9KCIIEPUMEHTOB,
HHTEPIIPETALAIO
HOJIy‘-ICHHbIX pCSyJ'IbTaTOB

3-1 - CpopmynupoBaTh OCHOBHBIE IPUHITUTIBI
OpraHM3aIMH U TUTAHUPOBAHMS HAYIHOTO
WCCIICIOBAHHUS

3-2 - XapakTepu3oBaTh BO3MOKHOCTH
HCCIIeIOBATENbCKOM anmapaTypsl U METOJIOB
WCCIIEIOBaHUS, UCTIONIb3YS TEXHUUECKUE
XapaKTePUCTHKHU B 00JIACTH MPUMEHEHUS

3-3 - Cnenath 0030p OCHOBHBIX METOJIOB
CTATUCTUYECKON 00pabOTKHU M aHaJIM3a
pe3yJIbTaTOB U3MEPEHUI

3-4 - IlepeuncianTh OCHOBHbIE HOPMATUBHBIE
JOKYMEHTBI, perJaMeHTUPYIoIIre opopMIIeHHE
Hay4YHO-TEXHUYECKUX OTYETOB U 3aLIUTY MPaB
MHTEJJIEKTYyallbHOM COOCTBEHHOCTH

V¥-1 - CoOuparb 1 aHANU3UPOBATH HAYYHO-
TEXHUYECKYIO HH(POPMALUIO IS
ONITUMAJILHOTO TUTAHUPOBAHHS UCCIICAOBAHUS U
W3BICKaHUS




V¥-2 - O60cHOBaHHO BHIOPATh HEOOXOTUMYIO
anmaparypy 1 METOJ UCCIICAOBAHUS JUIS
peleHus UHXEHEPHBIX 3aa4, OTHOCSIINXCS K
poeCCUOHANTBHON IEATETLHOCTH

V¥-3 - OuenuBath opopMiIeHUE HAYUHO-
TEXHUYECKUX OTUYETOB, MMyOJIMKAINIA HAyUYHBIX
PE3yNbTATOB, TOKYMEHTOB 3alIUTHI
MHTEJJIEKTYallbHOM COOCTBEHHOCTH Ha
COOTBETCTBUE HOPMATUBHBIM TPEeOOBAHUSIM

II-1 - BbIONMHATE B paMKax IOCTABIEHHOTO
3aJJaHHs SKCIICPUMEHTAIbHBIE KOMIUIEKCHBIC
HAYYHO-TEXHHYECKHUE NCCIICIOBAHUS U
M3BICKaHUS ISl PEIICHUS] MH)KEHEPHBIX 3a/1a4 B
obnactu mpo(ecCHOHaNTBbHOMN ACSITEIBHOCTH,
BKJItOUasi 00paboOTKy, UHTEPIPETALUIO U
odopMIIeHHE PE3YTHTATOB

I1-2 - OpopMUTh HAYYHO-TEXHUIECKUI OTUET,
MyOIMKAIMIO HAYYHBIX PE3YIbTaTOB,
,Z[OKyMeHTbI 3alIUThI HHTCJIJICKTyaJIbHOﬁ
COOCTBEHHOCTH B COOTBETCTBHU C
HOPMAaTHUBHBIMU TPEOOBAHUSIMHU

-1 - IIposABIATE yMEHHE BUAETH €T,
YIIOPCTBO, QaHAJTUTUYECKNE YMEHUS

OIIK-4 - Criocoben
pa3pabaTbIBaTh
TEXHUYECKUE OOBEKTEHIL,
CUCTEMBI
TEXHOJIOTUYECKUE
MPOLECCHI B CBOEH
npodeccHoHaATBEHOM
JESITETbHOCTH C YYETOM
YKOHOMHYECKUX,
IKOJIOTUIECKHUX,
COLIMAJIBHBIX OTPaHUYECHUI

3-1 - OOBSICHUTH OCHOBHBIC TTPUHITUIIBI
(YHKIIMOHMPOBAHUS pa3pabaThIBAEMBIX
TEXHUYECKUX O0BEKTOB, CUCTEM,
TEXHOJIOTHYECKHUX TPOIIECCOB

3-2 - I3105KUTh IPUHLIKIIBI pacyeTa
HKOHOMUYECKOH 3(ppexTuBHOCTH
MPEIJIOKEHHBIX TEXHUUECKUX PelIeHUu

3-3 - IlpuBecTu npuMepbl CpaBHEHUS
MPEAJIOKEHHBIX PEIIEHU C MUPOBBIMU
aHajoramu

3-4 - Onucath OCHOBHBIE OAXO0/bI K OLIEHKE
JKOJIOTUUECKUX U COLIMAJILHBIX MOCJIEICTBUI
BHEAPEHUS UH)KEHEPHBIX PEIICHUI

V-1 - [IpetoxxuTh HeCTaHIAPTHBIC BApUAHTHI
pa3pabOTKH TEXHUYECKUX 0OBEKTOB, CUCTEM, B
TOM YHCJIe HHPOPMAIIMOHHBIX, U
TEXHOJIOTHYECKHUX TPOIIECCOB

V-2 - JlokazaTh HAyYHO-TEXHUYECKYIO U
9KOHOMHUECKYIO COCTOSTEIbHOCTD U
KOHKYPEHTOCIIOCOOHOCTH MPEAIOKEHHBIX
MHKEHEPHBIX PELICHUN




V-3 - OLeHUTD DKOJIOTNYECKUE U COL[HAJILHBIE
PUCKHU BHEIPEHUS MPEIIIOKEHHBIX
VMHKEHEPHBIX PEIICHUN

V-4 - [IpoBecTH BCECTOPOHHUN aHAJIN3
IIPUHATBIX HHKCHEPHBIX PEIIECHUH IS
BBINOJIHEHUS pa3pabOTKU TEXHUUECKUX
00BEKTOB, CUCTEM, B TOM YHUCIIE
MH(POPMALIMOHHBIX, U TEXHOJOTMUECKUX
IIPOLIECCOB

I[1-1 - BeInmonHATH B paMKax OCTaBIEHHOTO
3aJlaHus pa3pabOTKU TEXHUUYECKUX O0BEKTOB,
CUCTEM, B TOM YHUCJI€ HH(OPMALIMOHHBIX, U
TEXHOJOTHYECKHUX MPOLECCOB B CBOEH
npodeccroHalbHOM 1EATENbHOCTH C YUETOM
SKOHOMUYECKHX, IKOJIOTMYECKNX, COLUATIBHBIX
OTpaHUYCHU I

-1 - IleMOHCTpHpOBaTh KPEATUBHOE
MBIIIJICHHE, TBOPYECKUE CTIOCOOHOCTH

OcHOBBI TEOPHH
HU3KOPa3MEPHBIX
cucTeM

OIIK-1 - Cnocoben
(dhopmynHupoBaTh U pelaTh
HAyYHO-
HCCIICIOBATEIILCKHE,
TEXHUYCCKHE,
OpraHHU3aIMOHHO-
HKOHOMHYECKHUE H
KOMILICKCHBIC 33/1a4H,
TIPUMEHSIS
(byHIaMEeHTaJIbHBIC 3HAHMUSI

3-1 - CooTHOCUTB MPOOIEMHYIO 00JIaCTh C
COOTBETCTBYIOIICH 001aCThIO
(yHIaMEHTaIbHBIX U OOIIEMHKEHEPHBIX HAYK

3-2 - [IpuBecTH MpUMEPbI TEPMHHOJIOTHH,
NPUHIIAIIOB, METOIOJIOTHYECKHUX TTOJXOI0B U
3aKOHOB (DyHIaMEHTAIbHBIX
OOIIENH)KEHEPHBIX HAYK, IPUMEHUMBIX TSI
(bOpMyYJIMPOBaHUS U PEIICHUS 3a/1a4
poOJIeMHOM 001acTH 3HAHUS

VY-1 - Ucnonb3oBath st POPMYITUPOBAHUS U
pelieHus 3a1a4 npoOIeMHoOi o0nacTu
TEPMUHOJIOTHIO, OCHOBHBIC TIPUHIHITHI,
METOO0JIOTHYECKHE MOIXOBI H 3aKOHBI
(byHIaMEHTAIBHBIX B OOIIEUHKCHEPHBIX HAYK

V-2 - Kputuuecku OLeHUTb BO3MOKHbIE
CIOCOOBI PeLIeHHUs 3a7a4 MPOOIEeMHON
00JIaCTH, UCTIONB3YS 3HAHUS
(byHIaMEHTAIBHBIX M OOLIEMHKEHEPHBIX HAYK

I1-1 - PaGoTas B kOMaH e, pa3pabaThIBaTh
BapUaHTHI (OPMYITUPOBAHUS U PEIICHUS
Hay4YHO-HCCJIEA0BATEIbCKUX, TEXHUICCKHUX,
OpraHU3aIlMOHHO-3KOHOMHYECKUX U
KOMIUIEKCHBIX 3a/a4, MPUMEHsIs 3HaHUS
(byHIaMeHTaNbHBIX U OOIIEMH)KEHEPHBIX HAYK

-1 - [IposBiATh NMIEpCKUE KauecTBa U
YMEHMSI KOMaHTHOU paboThI




OIIK-2 - Criocoben
CaMOCTOSITEIILHO CTaBHTh,
(hopMann30BBIBATH U
pelaTh 3a/1a4u,
OTHOCSIITHECS K
npoQecCuoHaIbHON
JESITeIbHOCTH, UCITOJIB3YST
METOIbl MOJICTHPOBAHUS U
MaTEeMaTHYECKOTO aHaIn3a

3-1 - Cnenath 0030p OCHOBHBIX METOJIOB
MOJCIIMPOBAHUA U MATCMATHUYCCKOI'O aHAJIM3a,
MPUMEHUMBIX I (POpMATTU3AH U PELICHUS
3a/1a4 Mpo(EeCCUOHAILHON e TEIbHOCTH

3-2 - XapakTepu3oBath chepbl IPUMEHEHUS U
BO3MOYXHOCTH MAKETOB MPHUKJIAIHBIX TPOrpaMM
JUIS pellieHus 3a1a4 nmpodeccnoHanbHOM
NeSITeIbHOCTH

V-1 - CamocTosITeTbHO CPOPMYIUPOBATH
3anmaqy obnactu nmpodeccuoHaIbHOM
JESITeTbHOCTH, PEIICHUE KOTOPOU TpeOyeT
WCTIOJIB30BAHUSI METOIOB MOJICTTMPOBAHUS U
MaTeMaTHIECKOTO aHAIIN3a

V-2 - cnionbs30BaTh METO/IbI MOJETUPOBAHUS
M MaTEMaTHYECKOIr'0 aHajin3a, B TOM YHCIIC C
HCTOJIb30BAHUEM TaKETOB MPUKIaTHBIX
MpOTrpamMM JIsl pelIeHus 3a1ad
po¢eCCHOHANTBHON JIEATSILHOCTH

II-1 - PemaTe caMmoCcTOSITETLHO
chopMyIMpOBaHHBIE MPAKTUYECKUE 3a]1a4H,
OTHOCAIINECS K POo(heCCHOHATBEHOM
JEATEIIbHOCTH METOJaMU MOJICIUPOBAHUS U
MaTeMaTUIECKOI0 aHaI13a, B TOM YHCIIE C
KCMOJIb30BAHUEM TAKETOB MPUKIATHBIX
MporpamMm

-1 - IIposBAsATHE OTBETCTBEHHOCTh U
HAaCTOWYMBOCTH B IOCTHKEHUU LETU

OI1K-3 - Cnocoben
HJ'[aHI/IpOBaTB n HpOBO)II/ITB
KOMIIJICKCHBIC
HUCCIENOBAHUS U
H3bICKaHUs JI PCIICHUA
HMHKCHEPHBIX 33124
OTHOCSIIIIUXCS K
podeccuoHaIbHOM
JEATEILHOCTH, BKIIFOYast
IIPOBEJICHUE M3MEPEHUH,
IUIAHUPOBAHUC U
MOCTAaHOBKY
IKCIIEPUMEHTOB,
HMHTEPIIPETALUIO
HOJIy‘-IeHHBIX pe3yanaT0B

3-1 - CpopmynupoBaTh OCHOBHBIC IPUHITUTIBI
OpraHU3aIMH U TUIAHUPOBAHUS HAYYHOTO
HCCIIeIOBaHUS

3-2 - XapakTepu30BaTh BO3MOKHOCTH
HCCIeA0BaTENIbCKOM anmnaparypbl U METOAOB
HCCIeA0BaHUs, UCIIOJIb3YsI TEXHUYECKUE
XapaKTePUCTHKU M 00JIACTH MPUMEHEHUS

3-3 - Cnenath 0030p OCHOBHBIX METOJIOB
CTATUCTUYECKON 00pabOTKHU M aHaIM3a
pe3yJIbTaTOB U3MEPEHUI

3-4 - IlepeuncianTh OCHOBHbIE HOPMATUBHBIE
JOKYMEHTBI, perJaMeHTUPYIoIIre oQopMIIeHHE
Hay4YHO-TEXHUYECKUX OTYETOB U 3aLIUTY MPaB
HHTEJJIEKTYalIbHOM COOCTBEHHOCTH

V¥-1 - CoOupatrhb 1 aHATU3UPOBATH HAYYHO-
TEXHUUYECKYIO HH(POPMALIUIO IS




OINITUMAJIBHOT'O IIJIAHUPOBAHUA UCCIICAOBAHNA U
HU3BbICKaHUA

V¥-2 - O00CHOBaHHO BBIOpPATh HEOOXOIUMYIO
anmapaTypy ¥ METO]] HCCIICTOBAHUS JUIs
pELICHUS] MH)KEHEPHBIX 33134, OTHOCSIIUXCS K
npodeccHOHaTbHON AeATEIEHOCTH

V-3 - OnenuBath 0(hOpMIIEHUE HAYYHO-
TEXHUYECKUX OTUETOB, MMyOIUKAIINI HAyYHBIX
pe3yJabTaTOB, JOKYMEHTOB 3aIIUTHI
MHTEJUIEKTyallbHOW COOCTBEHHOCTH Ha
COOTBETCTBHE HOPMATHBHBIM TPEOOBAHUSM

[1-1 - BbImosiHATh B paMKax MOCTaBIEHHOIO
3a1aHKs DKCIIEPUMEHTAIbHBIE KOMIUIEKCHBIE
Hay4YHO-TEXHUYECKUE UCCIIEIOBAHNS U
U3BICKaHUA I PELICHUSA UHKCHEPHBIX 3a]a4 B
o0acTH Mpo(hecCUOHAIBHON AEATeNbHOCTH,
BKJIIO4ast 00pabOTKy, HHTEpIPETALHIO U
odopmileHHE pe3yIbTaToOB

[1-2 - OpopMuTh HAYYHO-TEXHUYECKUH OTYET,
MyOJIMKaLUIO HAyYHBIX PE3YyJIbTaTOB,
JIOKYMEHTBI 3alllUThl HHTEJJIEKTYaIbHOM
COOCTBEHHOCTHU B COOTBETCTBUHU C
HOPMATHBHBIMH TPEOOBaHUSIMHU

-1 - IIposBISITH YMEHHE BUJICTH JICTAJIH,
YIOPCTBO, aHAIUTUYECKUE YMEHUS

1.5. ®opma o0yueHnus
OOyueHne 1o JUCIUIIIMHAM MOJYJIsl MOKET OCYIIECTBIIATHCS B 011HOIT (hOpMax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

MaiuuHHOe oﬁyqe}me B KOMIILIOTEPHOM

MOACIUPOBAHUU HAHOMATECPHUAJIOB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/n

damuaua Uma OtyecTBO

Yuenasi cTeneHb,
yueHoe 3BaHHue

JloJI3KHOCTD

Hoapaznenenue

PruibiieB Poman
EBrenneBnu

JIOKTOP (pr3HKO-
MaTeMaTHYECKUX
HayK, 0€3 y4eHOro
3BaHUS

[Ipodeccop

YueOHO-HayIHBIH
ICHTP
"UndopmanronHas
0e30MmacHOCTh"

PexoMeHI0BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTA DU3NMKO-TEXHOTOTUYECKUI

ITpoTtoxkon Ne 7 ot 15.03.2024 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e PouibueB Poman EBrensesuy, Ilpodeccop, YueoHo-nayunslii uentp "UHpopmaunonnas
O0e3omacHoCTh"

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuna 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TEeMbI
MammaHOe 00y4deHune. 3a1aun KIIaCCHIeCKOT0 MATnHHOTO
1 3aaun MalIMHHOTO 00YYCHUS
00yJeHS
ANTOPUTMBI THHEHHOTO MAITHHHOTO O0YYCHHUS:
. JWHEHHAas perpeccus, IOTHCTUUECKas perpeccust U JIMHEHHBIN
2 JluHelHbIe anropUTMBI .
JUCKPUMUHAHTHBIN aHanu3. Perymsapusanus L1 n L2.
. [Ipocteie anroputmel kinaccupukanuu (Naive Bayse, SVM,
White-box anropurmsl ..
3 Decision Tree). [Ltockl 1 MUHYCBI 2ITOPUTMOB KJTaCCH(PHKALIUH.
KJIaCCU(UKAITIT
Onenka kadyecTBa anroputMoB. OTOOp MPU3HAKOB.
MHorokiaccoBast kiaccudpukaius. CtpaTeruu 00ydeHHs one vs
MHuoroxknaccoBas N
4 rest, one vs all. MeTpuKH A1 MHOTOKIIACCOBOH KJIaCCH(PUKAIIUH.
KJIACCU(UKAIISL .
Macro u micro ycpeJHEeHHE.
. . K 6mmxaiimmx cocesieit, METpUKH pacCTOSHUS, IIPEUMYIIECTBA U
5 K Ommxaiimux coceneit
HEJIOCTATKH ANITOpPUTMA. YITyUIlIeHHs alropuT™Ma
AHCamMOITH: KOPPEKTHPYIOIINE OTIEPALINH, CTIKUHT, OJICHNHT,
6 AHncamO1m oerrunr (Ha mpuMmepe Random Forest), OycTHHT (aganTHBHBIN,
TpagueHTHBIN, Xgboost). I panneHTHbIH CITyCK.
Kiracrepuzanus: kmeans, DBSCAN, ArinomepaTuBHas
7 AJTOpUTMBI KJIacTepU3aAN
knactepuzanusi. OleHka KadecTBa KilacTepru3alliu.




Brenenne B Nature Language Processing. Turmet 3agad. Clio’KHOCTH
8 AnTopuTMBI 00pabOTKH B NLP. [Ipeno6paboTka TekcToB. fasttext, elmo. Buszyanuzamnus
€CTECTBCHHOT'O SA3bIKA smbeaunroB. [Ipaktuka: [IpenobpaboTka TekcToB. BekTopuzarst
TEKCTOB M YMOCIUHIY Ha 3a]1a4€ KJIACCU(PUKAIIH
N Bgenenue B HelipoHHbIE ceTH. [IpocTbie apXUTEKTYphI Ha
9 BBenenue B HEpOHHBIE CETH .
MIOJTHOCBSI3HBIX ceTsAX. PyHKIMK akTuBaruil. ONTUMHU3aTOPEHI.
10 OcHoOBHI TporpamMMupoBanust | bubnmotexu st 00y4eHns HeMpOHHBIX ceTeil. OCHOBBI
HEUPOHHBIX CeTel TensorFlow. Hamncanue nepBoii HEHPOHHOH CETH.
. CBeprouHble HEHPOHHBIE ceTU. Pacnio3HaBaHHe 0OOBEKTOB Ha
HeiiponHnsle cetu 715 3a1aun .
11 . n3o0paxennu. [IpeaBaputensHO 00y4eHHBIE HEHPOHHBIE CETH.
aHam3a U300paskeHui
[Ipobnema ucue3aronux rpaIneHToB. Perymspu3arm
Heiiponnsie cetu uis 3anaun | Hefiponnsie cetu m1st 3aa4 00pabOTKK €CTECTBEHHOTO SI3bIKA.
12 .
aHaIM3a TEKCTOB OpnnaomepHbie cBepTouHble HelipoHHbIe ceTH WordCNN. CharCNN
PexyppeHTHBIE HEHPOHHBIE Pexyppenthrie Heiiponnsie cetu. GRU, LSTM. Vanilla RNN.
13 CeTH JUId 3aJa4 aHaJIN3a Backpropagation through time
TEKCTOB

1.3. Hanpasnenne, BUIbI BOCIUTATEIHLHOM IEATETLHOCTH M UCTIOIB3YEeMbIE€ TEXHOIOTUH

Hampaprienuss BOCIIUTATENbHON JAESITETBHOCTH CONPSATAIOTCS CO BCEMHU pe3ysbTaTaMu OO0y4eHUS
KOMIIETEHIIMA MO 00pa3oBaTelbHONW MpOrpaMMe, UX OCBOCHHE OO0ECIIEYMBAETCS COICpKAHHUEM BCEX
JUCLHUILIUH MOIYJIEH.

1.4. IIporpamma JUCHUIUIMHBI pealii3yeTCsl Ha TOCYyIapCTBEHHOM si3blke Poccuiickoi denepanum .
2. YYEBHO-METOAUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYHEHUE JUCHUTIJIMHBI
MammnHHoe 00yyeHHe B KOMIIBIOTEPHOM MO/eJHPOBAHUN HAHOMATEPHAJIOB

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. Kyxapenko, , b. I'.; MHTemiekTyallbHbIe CHCTEMBl W TEXHOJOTHH : ydeOHoe mocoOue.; MockoBckas
rocyJlapcTBEHHasl akaJeMusi BOJHOTro TpaHcmopra, Mocksa; 2015; http://www.iprbookshop.ru/47933.html
(OneKTpOHHOE H3/IaHHE)

2. Capaes, , I1. B.; Meroasl MalliiHHOTO OOYYEHUS : METOJUYCCKHE YKa3aHUS W 3a/IaHHs K JaOOpaTOPHBIM
pabotam mo kypcy.; Jlunenkuii rocygapcTBeHHbIi TexHuueckuil yHuepcutetr, ObC ACB, Jlunenk; 2017;
http://www.iprbookshop.ru/83183.html (QnexkTpoHHOE H31aHuE)

3. Ilpony6nukoB, , A. B.; MaremaTtuueckue MeTOJbl paclo3HaBaHHMs 00pa3oB : ydeOHOe Mmocobue.;
N3narenscTBO Omckoro roCyJapCTBEHHOT O YHUBEPCUTETA, Owmck; 2020;
http://www.iprbookshop.ru/108119.html (Onexkrponnoe u3ganue)

4. ; Teopust M TNpakTHKa MAIIMHHOTO OOYy4eHHs : yuyeOHoe mocoOue.; YIbSHOBCKHI TroCyaapCTBEHHBIN
TEXHUYECKUH YHUBEpcuTeT, YibsiHOBCK; 2017; http://www.iprbookshop.ru/106120.html (3nexrponnoe
W31aHue)

5. Comos, , E. A.; MHOTOKpUTEpHATbHBIE HEHPOIBOIIOIMOHHBIE CUCTEMBI B 33/1a4aX MAITUHHOTO O0Y4YEeHUS U
YeJIOBEKO-MAIIMHHOTO ~ B3auMOJEHCTBHA : MoHorpadus.; Cubupckuii (¢enepaqbHbli  YHHUBEPCHUTET,
Kpacnospck; 2019; http://www.iprbookshop.ru/100054.html (OnekrporHOE H3MaHKE)

HpO(l)eCCI/IOHa.TIBHbIe 0a3mbl JAaHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaBO‘{HI)Ie CHUCTEMBbI



1.

Academic Search Ultimate EBSCO publishing — http://search.ebscohost.com

2. eBook Collections Springer Nature — https://link.springer.com/
3. I'yrn Axagemus — https://scholar.google.ru/

4. DnexTpoHHBIA Hay4YHbIN apxuB YpdY https://elar.urfu.ru/

5. 3onanbHas HayuyHas 6ubnanoteka (Yp®@YV) - http://lib.urfu.ru/
6.
7
8
9

[Topran naDOpMAITMOHHO-00pa30BaTeNbHEIX pecypcoB YpdY https://study.urfu.ru/

. DIeKTpOoHHO-O0MOIMoTeuHas cucrema «Jlaub» — https://e.lanbook.com/
. Yausepcurerckas oudnuoreka ONLINE — https://biblioclub.ru/

. DnexkTpoHHO-0nbnoTeunas cucrema "bubnuokommiekrarop” (IPRbooks)

http://www.bibliocomplectator.ru/available

10. DnekTpoHHBIE HHPOPMAITMOHHEIE peCypChl POCCHIICKOI roCy1apCTBEHHOW OMOTUOTEKH

https://www.rsl.ru/

11. Hayunas snexrponHnas oubnuoreka «KubepJlenunka» https://cyberleninka.ru/

Matrepuansi gas jauy ¢ OB3

Becy kontent DBC mpexacrarieH B Buue GaioB crenualbHOro ¢opmara Juisi BOCIPOU3BEICHHS

CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJE, IPUTOAHOM JUIs IPOYTEHUS C UCIIOJIB30BaHUEM YKPAaHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

3.

Ba3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE U MOUCKOBBIE CHCTEMBI

1. LHudpoast 6MOIMOTEKA HAYYHO-TEXHUUECKUX U3aHuid IHCTUTYTa HH)KEHEPOB T10
aneKTpoTexHuke u paguodnektponuke (Institute of Electrical and Electronic Engineers (IEEE)) na
aHTJIMICKOM SI3bIKE — http://www.ieee.org/ieeexplore

2. Oxford University Press — http://www.oxfordjournals.org/en/

3. ApXHB IPENIPHUHTOB C OTKPBITHIM AOCTyIIOM — https://arxiv.org/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHbI
MamunHoe 00y4yeHHe B KOMIILIOTEPHOM MOJETHPOBAHMH HAHOMATEPHAJIOB

Caenenusi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PaATOPHBIM
000pyI0BaHHEM M IPOTrPAMMHBIM O0ecriedyeHueM

Tab6muma 3.1
Ne Buabl 3anaTui OCHAIIEHHOCTD CIeNHATbHBIX IlepeyeHb JIMLEH3UOHHOTO
n/n NOMeIleHUii ¥ MOMelleHuii aJIs MPOrpaMMHOro0 odecrneyeHust

CaMOCTOATEIbHOIH PadoThI




Jlexkmum

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas

[Tonxmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Koncynpranuun

Mebens ayauTopHast ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJTMIECTBOM
CTYZICHTOB

Pabouee mecto nperoaaBaTeiisd

He Tpebdyercs

Tekymui KOHTPOJIb U

Meb6enb ayauTopHast ¢

He Tpebdyercs

MMPOMEIKYTOYHAA KOJIMYECTBOM pa601mx MECCT B
aTTecTarus COOTBETCTBHH C KOJUYESCTBOM
CTY/ICHTOB
Pabouee mMecTo mpenogaBaTens
CamocTosTenpHast Mebens aymuTopHas ¢ Office Professional 2003 Win32

paboTa CTyIeHTOB

KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYJCHTOB

HepCOHaHBHHe KOMIIBIOTCPHI I10
KOJIMYCCTBY 06yqa}omnxcx

IToaxmrouenue x ceru HTEpHET

Russian CD-ROM

JlabopartopHubie
3aHSATUS

Mebenb ayauTopHasi ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJITUIECTBOM
CTY/ICHTOB

Pabouee mecTo npenogaBarens

[TepcoHanbpHBIC KOMITBIOTEPHI 110
KOJIMYECTBY 00YyYaromuxcs

Ob6opynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUSAM
OpraHu3alyy yueOHOro
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

[Tonkmtouenue k cetn UaTEepHET

Office Professional 2003 Win32
Russian CD-ROM




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
OcHOBBI TEOPHH HU3KOPA3ZMEPHBIX CHCTEM

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
yuyeHoe 3BaHue
1 IOpreB AnaTonuit KaHAuJaT (PU3HUKO- JoueHT ¢busnuecknx
ApxaipeBud MaTeMaTHIECKUX METO/IOB U
HayK, 0€3 y4eHOTO npudOpoB
3BaHUS KOHTPOJISI KauecTBa

PexoMeH10BaHO Yy4eOHO-METOAUYECKHUM COBETOM MHCTUTYTAa DU3MKO-TEXHOIOTHYECKUI

ITporoxkon Ne 7 or 15.03.2024 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e IOpbeB AHaTosuii ApkaabeBu4, /loueHT, Gu3nYecKUX MeTOA0B U NPUOOPOB KOHTPOJIA
KayecTBa

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmauua 1.1

Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue

TEMBbI

Kiraccnduxkarus tTBepapix Ten. Kpuctammmdeckas pemerka.
Homenknatypa kpuctamtoB. ObpatHas pemrerka. 3ona bprumrosna.
AxkycTtnueckre u ontadeckue ¢oHoHsl. [Ipocreiimme Moaenu B
Teopuu TBepaoro tena. [loTeHnnansr MeKaTOMHOTO
B3aUMOICUCTBUS. MOeNIb aTOMOB, CBSI3aHHBIX LIEHTPAIbHBIMU
Beenenue. cwiamu (Mozaens bopHa). Mojienib HOHHOTO KpucTaiiia (TOYSUHbIE
noHbI). MoJieNb «okene» I MpocThiX MeTauioB. O0omouedHast
MOJIeJTh KpUCTaIIa. DIeKTpoHHas roacuctemMa. OpOuTanbHbIe U
CIIMHOBEIE cTeneHn cBo0oabl. OOl BUA raMIIbTOHHAHA
CHUCTEMBI DJIEKTPOHOB U sifep. OpOUTaIBLHOE B CITMHOBOE
ynopsinouenue. [lapamerpsl mopsiaka. Teopus Gpa3oBbIX Mepexoga0B
Jlannay. O0001IEHHBIE BOCIIPUMMYUBOCTUA. ATOMBI B KPUCTAJIaX.
DJeMeHTHI TEOPHH KPUCTAIUIMYECKOTO MoJisl. MeToa GpyHKIHoHana
ANIEKTPOHHOM MI0THOCTH. [IpnbIMkeHne JIOKATBHOH IIIOTHOCTH
(LDA). Cnus-ramunbToHUaHbl. CIUHOBEIE BOJHBI, MATHOHBI.

DneMeHThI TEOpUHU
KPHCTAITMYECKOTO COCTOSHHUS

[Tomyamnupuyeckue MeToAbI Metoa MoOnEKyIpHON AMHAMUKU. MeToa MEKaTOMHBIX
pacuera KpucTaioB noreHuuanos. O0o104YeYHasT MOIEID.

[MonsiTHe 0 BEIOOpKE, KOHPUTYPAIIMOHHOM TPOCTPAHCTBE U
BEPOSTHOCTH KOH(Urypanuu. PacueT cpequx Metogom MoHTe-
Kapno. Anropurm Metpomnonuca. I'eHepupoBaHne rayccOBCKOTO
pacnpeziesieHus ¢ MOMOIIBIO anroputMa Mertponosnuca. Y cioBue
neranpHOro O6ananca. Onenku omrOok B Metone Monte-Kapio.
JBymepHas Mozaens Msunra. UncneHHOE MOJENMNPO-BaHNE
(hazoBoro mepexoaa peppoMarHeTUK-mapaMardeTik. Pacder

3 Meron Monte-Kapmo




TeMIIepaTypHOTO TOBE/ICHNS SHEPTUH OCHOBHOTO COCTOSIHUS
HAMaroHn4c€HHOCTH. PaCXOZII/IMOCTB TCINIOEMKOCTHU U
BOCIIPUUMYHBOCTH B Touke (pazoBoro nepexona. KinacrepHsie
Moaudukanun Metoga Monte-Kapo.

MonenupoBaHre CTPYKTYPBI OCHOBHOT'O COCTOSIHHA U (ha30BBIX
MIEPEX0/I0B B HU3KOPA3MEPHOM MarHETHKeE.

MonenupoBaHre CTPYKTYPBI OCHOBHOT'O COCTOSIHHA U (ha30BBIX
MepexoJ0B B HU3KOPa3MEPHOU MCEBJOCITMHOBOM CUCTEME THUIIA
JIOKATHHBIX O030HOB WJIH YJIBTPA-XOJIOJHBIX aTOMOB B ONTHYECKOM
peuieTke

MOL[CJ'II/IpOBaHI/IG CIIMHOBBIX 1
IICEBJOCIMHOBBIX CHUCTCEM

MonenupoBaHre 3aKOHa TUCTIEPCUH U TUIOTHOCTH COCTOSHUI
MoaenupoBaHre 30HHOM (hoHOHOB M MarHOHOB. MoIeTMPOBaHNE IIEKTPOHHOMN 30HHON
CTPYKTYPBI KPUCTAILIOB cTpyKTyphl. CTaHTAPTHBIE TTAKETHI JJIS pacueTa dJIEKTPOHHON

CTPYKTYPBI

1.3. Hanpasnenue, BUbl BOCOIUTATENBHOM E€ATEIbHOCTH U UCIOJIb3YEMbIE€ TEXHOJIOTUU

HamnpaBnenus BocUTaTENBHOM ACSITEIBHOCTA COMPSATAIOTCS CO BCEMH pE3yJIbTaTaMH OOydeHUS
KOMIIETEHIIMH MO0 00pa3oBaTelbHON MporpaMMme, UX OCBOEHHE O0ECIeYMBAETCS COIEpKAaHHUEM BCEX
JUCLIUIUIMH MOJTYJICH.

1.4. IIporpaMMa AUCUMILIMHBI PEATU3YETCs Ha FOCYA1apcTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUMYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHHUE JUCIUIIJINHBI
OcHOBBI TEOPHHM HU3KOPA3MEPHBIX CHCTEM

DJIeKTPOHHBIE pecypchbl (M31aHUA)

1. MockBuH, A. C.; ATOMBI B KpUCTa/UIaX : yueOHOe mocobue.; M3marenbcTBO YpallbCcKOro YHUBEPCHUTETA,
ExarepunOypr; 2018; https://biblioclub.ru/index.php?page=book&id=696002 (DnekTpoHHOE U3TaHUE)

IleuaTHBIE M3TaHUS

1., OBunnnukos, A. C., Cunanipig, B. E.; KomnberoTepHoe MmonenupoBanue B GU3HKE : yueOHO-METOIUIECKOE
nocobue.; M3narenbctBo Ypanbckoro yHuBepcuteta, Ekatepunoypr; 2011 (20 3x3.)

2.T'yan, X., [Tomrogos, A. H., [Tanuenko, B. A.; Komnbsrorepnoe MmoaenupoBanue B pusuke : B2 4. Y. 1. ; Mup,
Mocksa; 1990 (5 7k3.)

3. Tynn, X., llomonos, A. H., Ilanuenko, B. A.; Komnesioreproe mogenupoBanue B pusuke : B 2 4. Y. 2. ; Mup,
Mockaa; 1990 (5 ax3.)

4. Kynun, C. E., Crusen E., bapkanos, A. /1., fIBoxun, A. H., MatBeeB, A. H.; Boruncnurtensnas ¢usmka;
Mup, Mockaa; 1992 (3 3k3.)

5. TapaceBuy, 1O. 10.; MaTemaTrueckoe 1 KOMIIBIOTEpHOE MOIeTUpOBaHue : BBoaHbIM Kypce : Yueb. mocodue
JUI CTYJIEHTOB BY30B, oOyuatonuxcs no cneuuansHoctu 030100 - undopmatuka.; YPCC, Mocksa; 2003 (2
9K3.)

IIpodeccnonanbubie 6a3bl JAHHBIX, MHGPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. American Institute of Physics http://scitation.aip.org/



2. American Physical Society https://journals.aps.org/about

3. Applied Science & Technology Source EBSCO publishing http://search.ebscohost.com
4. INSPEC EBSCO publishing http://search.ebscohost.com/

5. Institute of Physics (IOP) http://iopscience.iop.org/

6. YHuBepcureTckas 6ubanoreka onnaii: http://biblioclub.ru

7. DnektpoHHas HaydHas Oubmmoreka https://elibrary.ru

8. 3oHanpHas Hay4yHas onbmuoTexka YpdY. URL: http://lib.urfu.ru

Marepnansl ais aun ¢ OB3

Becoy xontent OBC mpencrasineH B Buze (ailioB crnenuanbHOro (opmara Jjisi BOCIPOU3BEICHUS
CHUHTE3aTOPOM PEYH, a TAK)KE B TECTOBOM BUE, IPUTOAHOM JUI IPOYTEHUS C UCIIOJIb30BaHUEM YKPAHHOM JTYTIbI

Y HaCTPOMKON KOHTPACTHOCTH.

ba3sbl JAaHHbIX, I/IH(l)OpMaI[l/IOHHO-Cl'[paBO'-lHBIe U MOUCKOBBIC CUCTEMbI

1. Poccuiickas rocynapcrBennas 6uodauoreka. URL: http://www.rsl.ru

2. I'ocynapcTBeHHas my0OaudHas HaydHO-TexHu4eckas oubnuoreka Poccun. URL: http://www.gpntb.ru

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJIMHBI

OCHOBBI TEOPUHM HU3KOPA3MEPHBIX CHCTEM

CBeennsi 00 OCHAIIEHHOCTH JUCHUNIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PaATOPHBIM
000py/1I0BaHNEM U MPOrPaAMMHBIM O0ecneuyeHueM

Tabmuma 3.1

Ne Buaspl 3anaTui

OcHAIIEHHOCTH CNENNAJIbHBIX
NOMeIeHUii ¥ MOMeIeHu i 1St
CaAMOCTOATEIbHOI PadoThI

IMepevyeHb JUEH3HOHHOTO
MPOrpaMMHOro odecreyeHust

1 Jlexun

MebGenb ayauTopHas ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJIUIECTBOM
CTY/ICHTOB

Pabouee mecTo npenogaBarens
Jocka aynutopHas

HepCOHaHLHHe KOMIIBROTCPEI 110
KOJIMYCCTBY o6yqa}01u1/1xc;1

ITogxmrouenue x cern IHTEpHET

Office Professional 2003 Win32
Russian CD-ROM

2 JlaGopaTopHubie
3aHATUS

Mebenb aymuTopHas ¢
KOJIMYECTBOM pabOYHMX MECT B

Office Professional 2003 Win32
Russian CD-ROM




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

Pabouee mecTo npenoaaBarens

IlepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIul y4eOHOTO
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

[Tongxmrouenue k cern HTEpHET

Koncynpranuu

Mebens ayquTopHas ¢
KOJIMYECTBOM pabovHX MECT B
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