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1 Hesn u 3axa44 U3yYeHUs] AUCHHUIIINHBI

1.1 leab AMCHUNIMHBI

@opMUPOBaHUE CUCTEMBI IOHATUM, 3HAHUN U YMEHUH, a TAK)KE COIECHCTBUE CTAHOBIICHUIO
KOMIIETEHTHOCTE MarucTpoB B 00JIaCTH IPUHIIUIIOB, OCHOBHBIX METOZIOB IIOCTPOEHHSI U 000CHO-
BaHMsI, MECTA U POJIHM MAaTEMaTHUECKUX MoJieNieil 00bEKTOB, MPOLIECCOB U SIBIICHUH, CBSI3aHHBIX C
aKTyaJIbHBIMU 00JaCTAMM NPUIOKEHUH B (U3MKE M TeXHHMKe. JIMCUUIUIMHA OPUEHTUPOBaHA Ha
BBIPAOOTKY KOMITETCHIIUH — TUHAMUYECKOT0 Habopa 3HaHUM, yMEHHIA, HABBIKOB, MOJIeIeii MOBe-
JICHUS ¥ IMYHOCTHBIX KaueCTB, KOTOPBIE MO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha
PBIHKE TPY/Ja U YCIEIIHO NMPO()eCCHOHANTBHO PEan30BbIBATHCS.

1.2 3agaum QM COUIIINHBI

e Jlarh MpeICTaBICHUE O TUIIOBBIX MAaTEMATHYECKUX CXEMaxX MOJICIUPOBAHUS, WICHTH(UKA-
IIMU, aJICKBAaTHOCTH U BEpUPUKAIIMH MOJICIICH.

® 1I310)XUTh OCHOBHBIE METO/bI IOCTPOEHUSI, 000CHOBAaHUS U KOMIIBIOTEPHOM peaau3aluu Ma-
TEMAaTUYECKUX MOZEJEH pa3IMuHbIX 0ObEKTOB, IPOLECCOB U SABJICHUN U3 IIMPOKOro Kpyra obmna-
CTEH TOYHBIX U TYMaHUTAPHBIX HayK.

¢ HayuuTh NpUMEHATH OCHOBHBIE IPUHIUIIBI MOIEIMPOBaHUS, IPOBOJUTH CPABHEHNE MOJIENIEH,
OLIEHUBATh TOYHOCTH U APPEKTUBHOCTH Pa3IMYHBIX Mojesneil. Pa3BUTh ycTOWYMBBINA HAaBBIK pa-
00TBI C TAaKUMH 3a/lauaMM Ul AajbHeWIIel npopecCuOHaIbHON AeATeIbHOCTH — KaK Hay4HOM,
TaK Y IEeIarornyeckoi.

e Jlare npeAcTaBiI€HUE O METOAAX MCCIIEOBAaHUS MOJICIIbHBIX YPABHEHU, HAYyYUTh OLICHUBATh
pa3penmMoCcTh MOACTBHBIX YPaBHEHUH U 000CHOBAaHHO OCYIIECTBIISTH BEIOOP METOIOB U CPEICTB
pELIeHUs, a TAKKE UHTEPIIPETUPOBATD MTOIYUEHHBIE PE3YJIbTaThl.

1.3 MecTto aAucuMiinHbI (MOYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuuruinHa «MaremMaTudeckrue MOJIEIH B HaydHBIX MCCIIeIOBAHUAX U 00Opa30BaHUN» OT-
HOCHTCSI K BApUaTUBHOW YacTH LUKJIA IUCHUIUIMH y4eOHOrO IUIaHa.

Ilepedens npeanIecTBYOMUX JTUCHMIUIMH, HEOOXOAUMBIX JJIsi U3y4EeHUs JAaHHOW JHCLU-
TJTMHBI: MaTeMaTHYECKUM aHaliu3, OOBIKHOBeHHBIC AU depeHInanbabie ypaBueHus, quddepen-
[[MaJIbHbIE YPAaBHEHHsI C YACTHBIMU ITPOU3BO/IHBIMU, YPAaBHEHUSI MaTeMaTHUECKON (PU3UKH, TeOpuUs
YCTOWYMBOCTH, TEOPHSI BEPOSTHOCTEN, CTOXACTUUECKUI aHAJIU3.

N3yuenue naHHON JUCHUIUIMHBI 6a3UpyeTcs Ha MOATOTOBKE CTYJICHTOB B 00J1aCTH MaTeMa-
TUYECKOTO MOJIEIMPOBaHMsI, MONy4eHHoN npu npoxoxaeHun OOIl maructparypsl, a Takke Ha
3HAHMSX, MOTYYECHHBIX B paMKaxX JUCLHUIUIMH MareéMaTHYeCKOr0 U €CTECTBEHHOHAYYHOIO LUK
OOII marucrparypsl.

1.4 IlepedeHb MIAHUPYEMBIX Pe3yJbTAaTOB 00y4eHHUs N0 JUCHUILINHE (MOAYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMbIMH pPe3yJIbTaTaMU 0CBOEHMS 00pa30BaTe/IbHOM MPOrpaMMbl

W3yuenue naHHON yuyeOHOM AMCIUIITMHBI HAapaBJIeHO Ha (popMupoBaHUe y 00yJaroIuXcs
00mekynbTypHbIX/mpodeccruonanbabix kommereHnuid (OK/TIK)

WNunexc | Conepxanue kommie- | B pesynbrare nzydenus yueOHONU JUCIUILIMHBI 00y4a-

Ne i
. | KOMme- | TeHIH (unm e€ ya- IOIIHMeCs JOJDKHBI

" | TeHmMM CTH) 3HATH YMeTh BJIaJeTh
1. OIIK-1 | cnocoOHOCTBIO HAaxo- | 3HaTh OCHOBHBIE | YMETh  pellaTh | HABbIKAMHU

JAUThb, q)opMmepOBan, IIOHATHA, KOHICII- | 3a4a49U  BBIYHC- | IOCTAHOBKU H
" pClIaTh aKTYaJbHBIC | WU, PC3YJILTATHI, JIUTCIBHOI'O " | pCIICHUA
n 3HAYHUMBbIC Ipo- | 3aga4u U MCTO/IbI TEOPECTUUCCKOIO | 3aaa4

OJIEMBI (dbyHIaMeH- | COBpEMEHHBIX Ma- | XapakTepa COBPEMEHHO
TAIBHON W MPUKIAI- | TEMATUYECKHUX MPUKIaAHON
HOM MaTeMaTUKU MOJIEJIEN B Hay4- MaTeMaTHUKHu

HBIX UCCIIE0BA-
HUSX 1 00pa3o-
BaHHU




No WNunekc | Conepxanue komme- | B pesynbrare nzydenus yueOHON JUCIUILIMHBI 00y4a-
L. | XoMme- | TeHLMH (wn e€ ya- IOIIHAECS TOJKHBI
TEHIUN CTH) 3HATh yMeTh BJIA/1ETh
2. OIIK-2 | cnocoOHOCTBIO €O3/1a- | COBPEMEHHBIE Me- | IPUMEHSTh Me- | HaBBIKAMU
BaTb W KCCIEAOBATh | TONBI MOJIYYEHUS | TOABI ~ TEOPUU | aBTOMOEIILHO
HOBBIE  MareMarh4e- | HayYHbIX 3HAaHUH: | yCTOWYHBOCTH ro  peleHHs
CKHE MOJENIM B €CTe- | MaTeMaTU4YeCKoe | «B MajoM» M «B | ypaBHEHUI
CTBEHHBIX HayKaX MOZETHPOBAHUE U | OOJBIIOM» (Me- | MaTeMaTu4eck
HelipomaTreMa- Tonbl JlamyHoBa | olf GU3MKH U
THKA; IPOLIECCHl | © WX TPHMEHE- | aBTOBOJIHOBBIX
caMocOopKa ¥ ca- | Hue) MIPOIIECCCOB;
MOOpTraHHU3alus B MIPUMCHCHHUS
HAHOCHCTEMaxX COBpPEMEHHOM
anreopsl u
reOMETpUU B
MaTreMaTu4ecK
oM
MOJETUPOBAHU

u.

2. CTpyKTypa M coepKaHue IUCHUIIITHHbBI
2.1 PacnpenesieHue TPy10€éMKOCTH JUCHUILJIMHBI 10 BUAAM padoT
O6mas Tpyno€MKOCTh AUCHHUIUIMHBI COCTABISET 2 3a4.e/l. (72 yaca), X pacupe/esieHue 1o

BUJAM padOT MPECTaBICHO B TAOJIHUIIE.

Bun yue6Hoi paboTbl Bcero Cemectpsl
4acoB (gacsl)
B

KonrakTHasi pa6oTa, B TOM 4YHcJI€:
AyIuTOpHbIE 3aHATHA (BCEro): 24 24
3aHsATHUS JIEKIIUOHHOTO THIIA - - - - -
JlaboparopHsble 3aHATHS - - - - -
3aHATUS CEMUHAPCKOTO TUIA (CEMHHAPHI, IPaKTHYe- 24 24 i i i
CKHE 3aHATHUSA)
HNnas koHTaKkTHas padora:
KonTposs camocrositensHoi pabotsl (KCP) - - - - -
ITpomexyrounas arrectanus (MKP) 0,2 0,2 - - -
CamocrosiTesibHas padoTa, B TOM 4ucJje:
Kypcosas pabora - - - - -
[TpopaboTtka yueOHOTO (TEOPETUUECKOT0) MaTepuaa 10 10 - - -
BrinonHenue WHAMBHUYaTbHBIX 337JaHUH (TTOArOTOBKA 20 20 i i i
COO00IIIeHNH, Ipe3eHTalnil)
Pedepar 10 10 - - -
IToaroroBka K TEKyeMy KOHTPOJIIO 7,8 7,8 - - -
KonTtpoasb:
IToaroToBka K 3K3aMeHY - - - - -
O01mas Tpy10eMKOCTh gac. 72 72 - - -

B TOM YHCJIe KOHTAKTHAsA | 42 | 242

padora

3a4. ef 2 2




2.2 CTpyKTYypa AMCUUIJIMHBI:

Pacnpenenenue BuioB y4eOHON pabOTHI M UX TPYAOEMKOCTH T10 pasziesiaM JTUCIHUILIHHEIL.
Pazoenvi oucyunnunol, usyyaemvle 6 B cemecmpe

No KosinuectBo yacos
- AynurtopHas CamocrosiTens-
pas- HaunmenoBanue pasnenos
fena Bcero pabora Hasi paboTa
JI 113 JIP
1 2 3 4 5 6 7
1. | Mooenuposarnue cucmem 8 2 6
5 Ilaxkemvl 6usyanvro2o mooenupo- ] 5 6
8aHUsL.
3 Mooenu nexomopwvix mpyonogpop- 10 4 6
" | Manuzyemvix 06veKmos.
" Mooenuposanue cnoxcHvix 00b- 10 4 6
eKmoa.
5 Cucmemvl u mooenu 8 suepee- 12 4 3
muxe.
Cucmemvl u moOenu 6 sepHonepe-
6. | pabamvisaroweri npomviuiieHHO- 12 4 8
cmi.
Hcmopus u unnosayuu 8bicoko-
7. | mexnonocuunvix mooenet ooyue- 11,8 4 7,8
HUS.
Hmozo no oucyunaune: 71,8 24 47,8
2.3 Conep:xanue pa3aejioB JUCHUNIUHBI:
2.3.1 3aHATHSA JEKIMOHHOTO THIIA
No HaunmenoBanue Conepsarme pasnena dopma TeKylIero
pazzaena KOHTPOJIS
1 2 3 4
1. | MoaenupoBanue cuctem | Metomonoruss Marematudeckoro moje- | PedeparuBnsiii mo-
nupoBanus. THIOBBIE MaTeMaTUHYECKHE | gyaj
cxeMbl ~ MonenupoBaHus. (OCHOBHBIE
CTPYKTYpHBIC 3JIEMECHTHI MareMaThye-
CKOM MOZIETN: TEOMETPHUECKHM (KOOpAH-
HATHBIE CUCTEMBI W THITBI T€OMETpHUYC-
CKHX TIPOCTPAHCTB, UX 0aszuc U pa3mep-
HOCTb), QHAIUTUYECKUMN (TUIIBI CUCTEMBI
YpaBHEHUI JBW)KEGHUS B  IIHPOKOM
CMBICTIE), anredpanyeckuil (rpymmsl J0-
MyCTUMBIX TMPeoOpa3oBaHUN MPOCTpaH-
CTBa MOJICJIM M MX HHBapUaHTHI). [lomy-
YeHHe Mojeneil u3 (PyHIaMEeHTabHBIX
3aKOHOB MPpUPObl. Mozenu U3 Bapualu-
OHHBIX MPHUHIIUIIOB, HEPAPXUN MOJIEICH.
YHUBEpCAIILHOCTh MareMaTHYeCKUX MO-
Jenei.
2. | ITakeTsl BU3yajabHOTO O0630p HanboIIee U3BECTHBIX MAKETOB PedeparuBnsblii 10-

MOJICIUPOBAaHUA.

BU3YQJILHOTO MOJICTTUPOBAHUSI:
SIMULINK makera MATLAB
(MathWorks, Inc), EASYS5 (Boeing),

KJ1aJ1




SystemBuild na-

kera MATRIXX (Integrated Systems,
Inc. u ap. Unified Modeling Language
— yHUDUITUPOBAHHBIN S3bIK MOJICITHPO-
BaHMs. [paduueckas cpena
MVS(Model Vision Studium) st mpo-
BEJICHUS BBIYHCIUTEIBHBIX IKCIIEPHMEH-
TOB C TUOPUIHBIMH MOJICIIIMHU CJIOXKHBIX
JTIMHAMUYECKHX CHCTEM.

Monenu HEKOTOPBIX
TPYAHO(OPMATTU3YEMBIX
O0OBEKTOB.

Monenu GUHAHCOBBIX U IKOHOMHYECKHUX
MPOIECCOB: OpraHu3alus PeKIAMHOM
KaMIIaHWH, B3aUMO3a4€eT JO0JITOB NIPE-
MPUATHI, MAKPOMO/IEJIb PABHOBECHS
PBIHOYHOW SKOHOMUKH, MAaKpOMOJIEb
AKOHOMHUYECKOro pocta. Hekoropsie
MOJIEJIM CONIEPHUYECTBA: B3aUMOOTHO-
IIEHUSI B CUCTEME «XUIIHUK—XKEPTBaY,
TOHKa BOOPYKEHUI MEXAY JBYMS CTpa-
HaMU, 0OeBbIC ACHCTBUS IByX apMUHU.
JlnHamuKa pacnpenesieHus BIacT B
HepapXxuu.

PedeparuBnblii 10-
KJ1aJ

MopenupoBaHue CiIox-
HBIX OOBEKTOB.

3amaun TEXHOJIOTUU W SKOJIOTHU: (Hr3h-
4eCcKH «0e30MacHbIi» sIepHBIH peakTop,
T'HJIPOJIOTUYECKUI «Oapbep» MPOTUB 3a-
I'PA3HEHUSI TPYHTOBBIX BOJI, CIIOJKHBIE pe-
JKUMBI 00TE€KaHUs TeJl Ta30M, 3KOJIOTHYe-
CKU NpHEeMJIEMbIE TEXHOJIOTMU CKUTAHUS
YIJIEBOAOPOAHBIX TOIUIMB. PDyHAaAMEH-
TajbHble MPOOJIEMbl €CTECTBO3HAHU:
HenuHelHble 3 (eKTsl B Ja3epHON Tep-
MOSIIEPHOH IIJIa3Me, MaTeMaTHIeCcKast pe-
craBpauus TyHrycckoro eHoMeHa, Kiu-
MaTH4YE€CKHE MOCIEICTBUSA 1€PHOIO KOH-
¢iuKTa, MarHUTOTUAPOIMHAMUYECKOE
«muHamo» ComnHna. BeruucnutenbHbIl
HKCHEPUMEHT C MOJEISIMH TPYIHO-
dopmanau3yemMbIX OOBEKTOB: JTUCCHIIA-
TUBHbIE OHOJOTMYECKHE CTPYKTYpBHI,
IIPOLIECCHI B IEPEXOIHON SKOHOMUKE, TO-
TaJUTapHbIE U AaHAPXUUECKHE IBOJIIOIINH
pacnpeneseHus BIaCTU B UEPAPXHSIX.

PedeparuBnblii 10-
KJ1aJ

CucreMsl 1 MOJIENTH B
DHEPIreTUKE.

TennooOMeH Npu KWUIIEHWU B TpyOe B
30HE TeMIIepaTypHbIX BoJIH. Popmannsa-
1M YPaBHEHUH TEIJI000MEHa MPHU aBTO-
BOJTHOBOM CMEHE MeTacTaOMIIBLHOTO pe-
KUMa KUTICHHUS CTaOWJIbHBIM, yYUTHIBA-
I0111as1 BIMSTHUE HAMPABIEHUSI BEKTOPHBIX
BenuunH. Unentudukanus u Bepuduka-
LU «IBYXTEMIIEpaTypHOI» MOAEIH OC-
HOBE OJIHOW U3 BEPCHil IOKAJIbHO- HEPAB-
HOBECHOM TEPMOAVHAMUKH.

Pedeparusnslii 10-
KJ1a]]




CucTeMbl 1 MOAENH B
3epHOTepepadaThIBatO-
HICH MPOMBIIIJICHHOCTH.

e naeHTHUKAIMKA U BepuHUKaIuu.

Monenu TeruiomaccoOMeHa B 3€pHOBOM
Macce Ha OCHOBE: MHOTO(a3HON (HIIb-
Tpauuu 1 A.B.JIbiKOBa 151 KAaUJUISIPHO-
IIOPUCTBIX TeJl. 3€pHOBAsi Macca Kak CH-
HEPreTUYECKH aKTUBHAs cpena. Marema-
THYECKasi MOJIeNIb COCTOSIHUSI 3€PHOBOM
MacChl Ha OCHOBE TEOPUHU MHOTO(DA3HOM
GunbTpali U CHHEPTETUYECKUX METO-
JIOB aHan3a MYJIbTUCTAOUIBHBIX CH-
CTEM, MPOMBIIIJICHHBIN SKCIIEPUMEHT 110

PedeparuBusblii 10-
KJa]

Hcropus u nHHOBaUU
BBICOKOTEXHOJIOTHYHBIX
Mojienielt o0yueHus.

«Meton NPOEKTOBY», «BKYCHBIN», «aK-
TUBHBIN», aKaJ€MHUYECKUX KPEIUTOB,
«cTparuuKalnmy ¢ peaakcanuein»,
HEOIIParMaTh3M U «OTKpbITOE 00yde-
HUE», «KKOOTIEPaTUBHOE» 00yueHHe. AK-
TuBHBIE oOy4atomue cpeasl (AOC) o
Pa3IUYHBIM YI€OHBIM JTUCIUTLTHHAM.
BbicokoTexHOI0rMuHbIE MOJIENN 00yye-
HUSI, aKTUBHBIE METO/IbI, aKTUBHBIE 00Y-
Yarolle Cpe/ibl, aHUMAIHsl U BU3YaJIH-
3aIus JIOTUKU PACCYKACHUHN U TOI00pa
AJIrOpUTMAa pelIeHusl.

PedeparuBnblii 10-
KJaJ

2.3.2 3anaTHA CeMHHAP

CKOI'o TMIIAa

HaunmenoBanue
paszena

Temarnka NpakTUYECKUX 3aHATHN
(cemHrHapoB)

dopmMa TeKyI1ero
KOHTPOJIS

2

3

4

MOI[GJ'II/IpOBaHI/IC CHUCTEM

I'papmueckas cpena MVS(Model Vision
Studium) asns mpoBeneHMs BHIYUCITH-
TEIbHBIX SKCIIEPUMEHTOB C THOPU/I-
HBIMHU MOJICISIMU CJIOXKHBIX JTUHAMUYC-
CKUX cucTeM. Perenue BapuanToB 3a-
nanus 1 (Bapuantsl 1-28) - peanuzarus
B nakete Model Vision Studium (MVS)
MOJISJIA JAHHOW CUCTEMBI, B TEPMHHAX
YHUQPHUITUPOBAHHOTO S3bIKA MOAETUPO-
Baums UML.

PacuetHo-rpadu-
4eCcKoe 3a/1aHHe

[TakeTsl BU3yaIbHOTO
MOJIEIUPOBAHHUS.

ITaker FreeFEM+ MeToa KOHEUHBIX
aneMeHTOB. Pemienue BapuanToB 3ana-
Hus 2 (BapuaHThl 1-15) - YpaBHeHus
MaTeMaTH4ecKol (GU3MKH U HeJIMHEeNWHas
JMHaMKKa. Mozienb JaHHOW CUCTEMBI,
peanu3oBaHHas B nakete FreeFEM+.

PacuerHo-rpadu-
94eCKOoe 3a/1aHHe

Mopnenu HeKOTOPbIX
TPYAHOPOPMATIU3YEMBIX
00BEKTOB.

Mogenu HEKOTOPBIX TPYTHODOPMATH3Y-
eMBIX 00BEKTOB. Perenne BapraHTOB
3ananus 3 (BapuaHThl 1-28) - Monenu
HEKOTOPBIX TPYAHO(DOPMaTH3yEeMbIX
00BEKTOB.

PacuetHo-rpadu-
94eCKOoe 3a/1aHHe

MopenupoBaHue ClI0x-
HBIX 0OBEKTOB.

MogenupoBaHue CIIOKHBIX 00BEKTOB.
Pemenue BapuanToB 3amanus 4 (Bapu-
anThl 1-14) - 3agaun [1 MexayHnaponHoit

Pacuerno-rpadu-
4eCcKoe 3a/1aHKe




OJIUMITHA/IBI TI0 MaTeMaTHIeCKOM (u-
suke 2010r.

BBICOKOTEXHOJIOTHYHBIX
Mojienielt o0yJeHus.

5. | Cucremsl 1 MOJEIH B Beicrymienue ¢ pedeparuBHbIM okiia- | PacuetHo-rpadu-
SHEPreTHUKeE. JoM (13 TeM 11.6.1) 1o aBTOBOJTHOBBIM YEeCKOe 3aJjaHue

nporeccaM B OMCTaOMIIBHBIX CHCTEMaX.

6. | Cuctemsl U MOJIETH B CucreMbl 1 MOJICNTH B SHEPTETHKE 1 3ep- | PacuetHo-rpadu-
3epHONIepepadarpiBalo- | HOXpaHeHUH. BeicTyrenue ¢ pedepa- YeCKOE 3aJIaHHe
1€ NPOMBIIIJIEHHOCTH. | TUBHBIM JOKJIaA0M (U3 TeM 1.6.1).

7. | Uctopus u uanHOBanuu | AktuBHBIE oOy4aromiue cpeasl (AOC). PacuerHo-rpadu-

Brictyruienue ¢ pedeparuBHBIM JOKIIA-
oM (13 Tem 1.6.1).

YCCKOC 3aJaHHUC

2.3.3 [IpakTnyecKkue 3aHATHUS

3anamus npakmuuecko2o muna He npeodycmompeHbul

2.3.4 IlpumepHasi TeMATHKA KYpPCOBBIX padoT (IPOEKTOB)

Kypcoswie pabomol ne npedycmompetul.

2.4 IlepeyeHb y4eOHO-MeTOANYECKOr0 O0ecneYeHUs 1JIs CAMOCTOATEIbLHOH padoThl
00y4aroIMUXCH N0 JMCUHUILTHHE (MOLYJII0)

Ilepedenp yueOHO-METOAMUYECKOTO 00ECIIEUEHUS TUCILIUITIIMHBI IO
Ne  |Bun CPC BBIIIOJTHEHUIO CaMOCTOSTENIbHOM paboThI
1 2 3
1 |Hamucanue «MeTonnueckue yka3zaHus 10 OpraHU3aluy CaMOCTOSITEIbHOM
pedepaTuBHOrO JOKIaa [paboThl CTYIEHTOBY, YTBEP)KICHHbIE Kadeapon
MH(OPMAITMOHHBIX U 00Pa30BATEIbHBIX TEXHOIOTUH, TPOTOKOJ
Ne 1 or 31 aBrycra 2017 .
2 |Boimonnenue npoekTHoOH [«MeToanuecknue yka3aHus 10 OpraHU3alui caMOCTOSITENbHOM
paboThI paboThI CTYJICHTOBY», YTBEPKACHHBIE Kaderpoit
MH(OPMAIIMOHHBIX U 00Pa30BATEIbHBIX TEXHOIOTUH, TPOTOKOI
Ne 1 or 31 aBrycra 2017 .

Y4yeOHO-MEeTOANUECKUE

Marepualibl I CaMOCTOATEIbHOM pa60TLI o6yqafoumxc;1 us3

YHUCJIa MHBAJIUAOB M JIUIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3710p0Bbst (OB3) npepocrasisitores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHUSAM UX 3I0POBbS U BOCTIPUATHS UH(GOPMAITIH:

JIyist i1l ¢ HapyIIEHUSIMH 3PSHHUS:

— B IIEYaTHOU (opMe YBEITHMUECHHBIM HIPUQPTOM,

— B (popMe IIEKTPOHHOTO JOKYMEHTA,

JI7ist in ¢ HapyUIEHUsIMH CITyXa:

— B TIe4aTHOM dopme,

— B (popMe 27IEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIEHUSIMHU OTIOPHO-JIBUTATEIbHOIO anmapara:

— B I1e4aTHoOi (opme,

— B (popMe MEKTPOHHOTO JTOKYMEHTA,

JlaHHBIN TepeueHb MOXKET OBITh KOHKPETHU3WPOBAaH B 3aBUCUMOCTH OT KOHTHUHTEHTA
00yJaroIIHIXCsl.
3. O0pa3oBare/ibHbIE TEXHOJIOTHH

AKTUBHBIE U HMHTEpaKTHUBHBbIE (OPMBI JIEKIMOHHBIX 3aHATUN, JA0OPATOPHBIX 3aHSITUH,
KOHTPOJIbHBIX pa60T, TECTOBBIX SaﬂaHHﬁ, TUIIOBBIX pacCdY€TOB, OKJIAA0B, C1a4a 5K3aMCHaA.

Cemectp Bun 3anstus Vcnionb3yemble HHTEPAaKTUBHBIE KomnnuecTBo
o0pa3oBareIbHbBIC TEXHOJIOTHU 4JacoB
B [IpakTnueckue Meron mnpoekrtoB. CTyaeHTHl  BbIOMpAIOT 10




IPOEKTHI, IIPUMEpPHBIE (bopMyIHpPOBKU
koTopbix npeacranieHbl B POC nyHKT 4.
Hmoeo: 10
JUis U1 ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSMH 370POBbsI IPEYCMOTPEHA OpraHU3alUsl KOH-
CYJIbTALlUH C UCIOIb30BAHUEM IEKTPOHHOM MOYTHI.
4. OueHo4YHbIe CPeACTBA VI TEKYLIero KOHTPOJIsl yCIIeBAeMOCTH M NPOMeKYTOYH O
arTecTalliu

3aHATHUA

Ne KonTtponupyemelie pazaenst Kon xourponupyenmoii HanmenoBanue
n/m JUCIUILTAHBI KOMNIETEHIMH (u e¢ OLIGHOYHOTO CpEeJICTBA
YaCTH)
1 Mooenuposanue cucmem 3aganus
OIIK-1, OIIK-2 KOMITBIOTEPHOTO
MIPAKTHKyMa
2 Ilaxemul 8usyanvHo2o mooerupo- 3amanus
8aHUL. OIIK-1, OIIK-2 KOMITBIOTEPHOTO
MPAKTHKyMa
3 Mooenu nexkomopwvix mpyonogop- 3ananus
Manuzyemvlx 06beKmos. KOMITBIOTEPHOTO
OIIK-1, OIIK-2 HpaKTHKyMa
4 Mooenuposanue coxCHbIX 00beK- 3aga"us
mos. OIIK-1, OIIK-2 KOMITBIOTEPHOTO
MPaKTHKyMa
5 Cucmemvl u mooenu 8 sHepeemuxe. 3aga"us
OIIK-1, OIIK-2 KOMITbIOTEPHOTO
MPaKTHKyMa
6 Cucmembl u MoOenu 6 3epronepe- 3ananus
pabamvisaloueli NPOMbLULTIEHHO- OIIK-1, OIIK-2 KOMITBIOTEPHOTO
cmu. MPaKTHKyMa
7 Hcmopusa u unnosayuu 8blcoko- 3ananus
MEexXHON02UYHBIX MoOeell 00yye- OIIK-1, OIIK-2 KOMITBIOTEPHOTO
HUs. MPaKTHKyMa

Jlnis mony4yeHus 3a4era Mo AUCIUILTMHE WM JIOMyCKa K SK3aMEeHY HeoO0XonuMo chopmu-
poBarb «IlopTdens MmarucTpanTa, KOTOPBINA T0JKEH COAEPKATh PE3yAbTaThl BCEX MPEAYCMOTPEH-
HBIX y4eOHBIM IJIaHOM PaboT.

«ITopTdens MarucTpanTay NpeAcTaBiIseT coO0H IeIeBy0 MOA00PKY paboT CTylIeHTa Ha
KOMITBIOTEPE, PACKPBIBAIOIIYIO €T0 MHAUBHUIYalbHBIE 00pPa30BaTENbHBIE JOCTIKEHUS B YUeOHOU
muctuminae. CTpykTypa noptdens BKIOYAeT Cleayolre yueOHble MaTepHrabl:

- pe3yJbTarhl BHITOIHEHUS IPAKTUYECKUX padOT HAa KOMIIBIOTEPE;

-  BBINOJIHEHHBIE 33/1aHUs U1 CAMOCTOSITENIbHON paOOThl Ha KOMITBIOTEPE;

- BBITIOJIHEHHBIMU KOHTPOJIBHBIMH pa00OTaMH, B TOM YHCIIe paboTaMu HaJl OIIMOKaMH.

Kputepuu onieHkn yaeOHOTO MOPT(HOINO MarUCTPaHTA!

OllIEHKa <3ayTeHo» BbicTaBisgerca 3a 90-100% nHanmnums HeoOXOTUMBIX MaTepuajoB B
noptdonno;

OLIEHKA «HE 3a4TEHO» BBICTABIISETCS, €CJIM MAaTEPUAIIOB B MOPT(OINO MPUCYTCTBYET MEHEE
90%.

4.1 ®oHJ OLIEHOYHBIX CPEACTB ISl MPOBEIeHNs TeKYIlel aTTecTaluu

B xoze Tekymieil arrectaii OLEHUBAIOTCS MPOMEKYTOUHBIE PE3YJIbTAaThl OCBOEHUS CTY-
JOeHTaMH JUCHUILIMHBI «MareMaTnuecKkue MOJENH B HayYHBIX MCCIIEOBAHUAX U 00pa30BaHUN».
Texymuii KOHTPOJIb OCYILECTBISETCS C UCIIOJIB30BAHUEM TPAIULIMOHHON TEXHOJOTHI OLICHUBA-



HUS Ka4eCTBa 3HaHUH CTYyACHTOB U BKJIIOYAET OLIEHKY CAaMOCTOSITENIbHOM (BHEAYAUTOPHON) U aynu-
TOPHOM paboTHI (B TOM YHUCIIE PYOEKHBIM KOHTPOJIb). B KauecTBe OIEHOYHBIX CPEACTB HCIONb3Y-
I0TCSA:

- pa3IMuHbIe BUbI YCTHOTO U MUCHbMEHHOTO KOHTPOJIA (BBICTYILJICHUE HAa ceMUHape, pede-
par, yueOHO-METOJUYECKHI MPOEKT);

- UHIUBUyaJIbHbIE W/WIIN TPYIIIOBbIE TOMAITHUE 3aJaHusl, TBOPYECKHE PaOOThI, TPOCKTHI
UT.O.;

- OTYET MO MPaKTHYECKOM padoTe.

4.2 ®oH/1 OLI€eHOYHBIX CPEACTB /JIsl IPOBeIeHUs] MIPOMEKYTOUYHOM aTTecTAlNU

DopMoi TPOMEKYTOUHOTO KOHTPOJIS SIBJSIETCSI aHANIU3 U OOCYXKIEHHE MPEeICTaBICHHBIX
pa3paboTok, cobeceoBaHNe U KaueCTBEHHAS OI[EHKA XO/1a BBIIOJHEHUS! WHINBUIYIBHBIX 3a7a-
HUH M0 AUCUUILIMHE, MyOIMYHbIEe JOKJIAJIbI [0 BHIOPAHHBIM TEMaM.

Tembl pedeparos:

1. Bospaxenus u nononnenus? MeramozienupoBaHue: 1ie1asi cepysi 3Ha4YeHUH co MHOXKe-
CTBOM CMBICJIOBBIX OTTEHKOB.

2. VYpaBHeHUs p-Auueckoil MaTeMaTn4eckoi (pU3MKKM: OT KBAHTOBOM TEOPUH JJO XaOTHYe-
CKHX Y HAHO-CHCTEM.

3. Maremarnueckast Gpu3nMKa 1 HAHOTEXHOJIOTHH.

4. Maremaruueckoe MOJEIMPOBAHUE JUHAMUUYECKUX IPOTOTUIIOB OMOJIOTMYECKUX HaHOMa-
IINH.

5. Pro & Contra: "kéctkue" u "Msrkue" MareMaTnueCcKue MOJENH, JKECTKUE MOJIENN KaK
IyTh K OUIMOOYHBIM MPEICKa3aHHUIM.

6. Pro & Contra: maremaTnueckue MOJIEIN B UICTOPUU U «@HTUUCTOPUUECKUI B310p» aKaze-
Muka A.T.domeHKo.

7. CoBpemeHHast Teopus CII0)KHOCTU BBIUYMCIICHUN: MOJIENIb KBAHTOBBIX BBIUMCICHHM.

8. Pa3Horacus 1o Borpocy o myTsx BbIX0O/la: HECOBMECTUMOCTD PENATUBUCTCKOTO MaKpO-
MHUpPa 1 KBAHTOBOTO MUKPOMHUDA.

9. TuxoHOBCKas TeOpusl JIMHEHHBIX U HEJTMHEHHBIX HEKOPPEKTHBIX 3aj1a4 U 0OpaTHbIE 3a-
Jlayy MaTeMaTu4yeckon pusmku.

10. Maremarndeckue Mozenu B reHeTuke. OOpaTHble 3a7a4l TEOPUH IBOTIOLMH.

11. Mopenn MEXaHUKH CIUIOIIHOW CPEbl: TUAPO U a3pOMEXaHUKa.

12. Mopenu MEXaHUKH CIUIOIIHOM CpeAbl: YIIPYroCTh, BA3KOIUIACTUYHOCTD.

13. Monenu ne Cutrepa u @puamana.

14. Pro & Contra: TémHas MaTepus U TEMHAs SHEPTUS.

15. Monenu HEKOTOPBIX TPYTHOPOPMATH3YEMBIX O0BEKTOB: YHUBEPCATHHOCTh MaTeMarnye-
ckux Mozeneit (nononusst A.A.Camapckoro u A.Il.Muxaiinosa).

16. Mozenu HEKOTOPBIX TPYIHOGOPMAIU3YEMBIX OObEKTOB: BapHallUOHHBIE TPUHIIUIIBI,
uepapxuu Mozenen (nononnHsas A.A.Camapckoro u A.Il.Muxaiinosa).

17. Mozenu HEKOTOPBIX TPYIHOGOPMAIU3YEMBIX OOBEKTOB: MAKPOIKOHOMUKA (JIOTIOTHSS
A.A.Camapckoro u A.Il.Muxaitnosa).

18. MaremaTrueckoe MOAETUPOBAHUE CIIOKHBIX O0BEKTOB: 3a/1a4l TEXHOJIOTUU U 3KOJIOTUU
(momonusist A.A.Camapckoro u A.Il.MuxaitnoBa).

19. MaremaTrueckoe MOAETUPOBAHUE CIIOKHBIX O0BEKTOB: SKOJIOTHYECKUIT MOHUTOPUHT
(momonusist A.A.Camapckoro u A.Il.MuxaitnoBa).

20. MaremMaTrueckoe MOAETUPOBAHUE CIIOKHBIX O0BEKTOB: BHIUUCIUTENbHBIN SKCIIEPUMEHT
(momonusist A.A.Camapckoro u A.Il.Muxaitnosa).

21. MaremaTrueckoe MOIETUPOBAaHUE CIIOKHBIX 00BEKTOB: TEPMOsIIEpHasi SHepreTuka (J10-
nonHssa A.A.Camapckoro u A.Il.Muxaitnosa).

22. Monenu croxacTuueckoil PMHaHCOBOM MaTeMaTHKH.

23. JIuHaMHUYEeCKUE CUCTEMBI U MOJICIIA OMOJIOTHH.

24, CunepreTudeckas rnapajgurmMa i CHHEpreTHKa oOpa3oBaHus.



25. Mopenb BBITYCKHUKA MaTeMaTHYECKOTO (paKyabTeTa B MPOCTPAHCTBE BY30BCKOTO Mare-
MaTU4ecKoro 00pa3oBaHUsL.

26. OOyyeHue MaTeMaTuke B JIMYHOCTHO OPUEHTUPOBAHHOM MOZAEIIN 00pa30BaHMUs.

27.  TIpyHIHMITBI TOCTPOCHUS M COJCPKAHNE CBOIHOTO CHHTETHYECKOTO Kypca MaTeMaTHKH.
28.  Mogenu 1iesieHanpaBIeHHOTO MTOBEICHUS ISl aHAIM3a, IPOTHO3UPOBAHUS U IJIAHHPOBA-
HUS POLIECCOB B chepe MOTPeOICHHS, TPYIOBOTO TIOBEICHUSI.

29. [TonuTrnueckre HayKu: MPUMEPBI MATEMATUYECKUX MOJIEIIEH MOJUTUYECKOTO MOBEACHUS,
MOJMTUYECKOE TPOrHO3UPOBAHKE U CLIEHAPHOE MTPOTHO3UPOBAHUE.

30.  Hcropus u cCHHEpPreTHKa: METOAOIOT S HCCIEIOBAHUS, MATEMATHIECKOE MOJICITMPOBAHIE
COLIMAIBHOM JTHHAMUKH.

31.  Hcropus u MareMarTHKa: aHaJIU3 U MOJACIMPOBAHUE COLUATBLHO-UCTOPUICCKUX MTPOLIEC-
COB.

32. «Maremarnyeckas FOPUCIPYACHLU»: MOACIUPOBAaHUE IIPUYHH [IPECTYITHOCTH, IIPUIIO-

KEHHUsS TEOPUU BEPOATHOCTEN M MAaTeMaTH4YeCKOl CTaTUCTUKHU, TEOPUH HH(POPMALIUU, TEOPHH
UI'p; CETEBbIE METObI YIIPABJICHUS B cpepe MpaBONOpsIKa.
33.  llopoxnjaromue 1 pacro3Harolye rpaMMaTHKK Kak CPeACTBO ONMCAHUs (OPMaIbHbBIX
MOJIEJIEN €CTECTBEHHBIX SA3BIKOB.
34.  Ilpunnunsl pa®oThl ¥ IpUMEPHI (CAaMOCTOSATENBLHO BHINOJIHEHHbBIE) UMUTALIMOHHOIO MOJIE-
nuposanus B makere General Purpose Simulation System (GPSS).
35.  Ilpunnumnsl paOoThl U IpUMEpPHI (CAMOCTOSTENBLHO BBIINOJIHEHHbIE) MOAETHMPOBAHUS
cTpykrypHbiMu ypaBHeHusiMH B SEPATH Analysis makera STATISTICA.
36.  OcHOBHBIE MOJIYJIHU, IPUHIIMIIEI PAOOTHI U IPUMEPHI (CAMOCTOSTEIBHO BHIIIOJHEHHBIE)
MOJIEJIMPOBAHHUS B N1akeTe MareMarnueckoit pusuku FreeFEM.
37.  OcHOBHBIE MOJIYINIH, IPUHIIMIIEI PAOOTHI U IPUMEPHI (CAMOCTOSATEIHHO BBIIIOJHEHHBIE)
MOJEIMPOBaHUs B nakere MmareMarnueckoit pusuku COMSOL Multiphysics.
38.  OcHOBHBIE MOJIYNHU, IPUHIMIIEI PAOOTHI U IPUMEPHI (CAMOCTOSTEIHHO BHIITOJTHEHHBIE)
MOJIEIMPOBaHUs B MporpaMMHoM komiuiekce ANSY'S Multiphysics.
http://www.ansys.msk.ru/index.php?id=23
39. OcHOBHbBIE MOAYIH, IPUHIUIIBI PaOOTHI U IPUMEPHI (CAMOCTOSTEIBHO BHINIOJIHEHHBIE)
pabotsl B makete BuzyaiabHoro mojenuposanus SIMULINK nakera MATLAB (MathWorks,
Inc).
40.  OcHOBHBIE MOJIYINHU, IPUHIMIIEI PAOOTHI U MPUMEPHI (CAMOCTOSTEIHHO BBIITOJTHEHHBIE)
paboThI B TaKeTe BU3yabHOTO MOJIETUPOBAHMS CIIOKHBIX MaInH 1 MexaHu3MoB MSC.ADAMS
(unmu ero koHKypeHTOoB UMTRI Yaw/Roll constant velocity u AUTOSIM).
41. OcHOBHbBIE MOAYIH, IPUHIUIIBI PaOOTHI ¥ IPUMEPHI (CAMOCTOSATENBHO BHINOJIHEHHbIE)
paloThl B MaKeTe BU3YaJIbHOI'O MOJICIMPOBAHMS CIOKHBIX MALIHMH U MEXaHW3MOB " YHHUBEpCallb-
Hbli Mexanu3m" (UM). http://www.umlab.ru/index_rus.htm
42.  OcHOBHBIE MOIYIH, IPUHIMITEI PAOOTHI U IPUMEPHI (CAMOCTOSTEIHHO BBIITOJIHEHHBIC)
paboTsl B makeTe Bu3yaibHoro moaenupoanus EASYS (Boeing) miu SystemBuild ma-
ketra MATRIXX (Integrated Systems, Inc.).
43. WU B 0Opa3oBaHUU: IPUMEHEHHE CETEBBIX MO ISl aHAINU3a U TPOEKTUPOBAHUS
y4eOHBIX KypCOB IO MareMaTuke (TeMbl 10 BEIOOPY CTYAECHTOB) - T€3aypyC «...», MOAEIHPOBA-
HUE CHUCTEMBI MOHATHUH Kypca «...».
44, Peanuzanus kommnerenTHOCTHOTO Moxona ®I'OC BITO B 00yueHuu mareMaTuke U WH-
dbopmaruke ¢ npUMeHeHneM TexHonoruu 3D — MonenupoBaHus M KOMIBIOTEPHBIX CUMYISIINNA —
HPUHIUIBI ¥ TPUMEPHI (CAMOCTOSATENILHO BHITIOJHEHHBIE).

OneHoYHbIE CPECTBA AJIs1 HHBAJIUAOB U JIUI C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3/T0POBBS
BBIOMPAIOTCS C YUETOM UX MHIUBHIYaTbHBIX CUXO(U3NIECKIX 0COOEHHOCTEH.

— [IPY HEOOXOMMOCTH MHBAJIUAAM U JIMLIAM C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3/J0POBbS
IIPEIOCTABIIAETCS AOMOJIHUTEIBHOE BPEMSI JIUIsl IIOATOTOBKU OTBETA HAa 3K3aMEHE;

— P [IPOBEICHUM MPOLETypbl OLIEHUBAHUS PE3yIbTaTOB OO0yUEHHs] HHBAJINIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOKHOCTSMU 3[I0POBbS MPEyCMaTPUBACTCS NCIIOIb30BAHUE TEXHUUECKUX—


http://www.ansys.msk.ru/index.php?id=23
http://www.umlab.ru/index_rus.htm

npu HEOOXOAMMOCTH JUIsi OOYYalOUIMXCSl C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U
WHBAJINJIOB MPOIEypa OLICHUBAHUS PE3YIBTATOB 00YUYEHHS 110 AUCIUILIMHE MOXKET MPOBOUTHCS
B HECKOJIBKO 3TaIOB.

[Ipouenypa oleHUBaHUSI Pe3yIbTATOB OOYyUEHUS WHBAIUAOB U JIUI C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMM 370POBbsl 1O JUCLUIUIMHE (MOIYNIO) IpeaycMaTpuBaeT IpeloCTaBICHUE
uHpopMauu B (QopMax, aJaNTUPOBAHHBIX K OTPAHHUYEHUSM HX 30POBbS U BOCIPHUSITHS
UHpOpPMAIUH:

Jljig U1 ¢ HapyIIEHUSMU 3pEHUSI:

— B [1€YaTHOH (popMe YBEIMYEHHBIM HIPUPTOM,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JIyist L ¢ HapyLIEHUsIMU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe MEKTPOHHOTO TOKYMEHTA.

Jjis U1 ¢ HapyIIeHUSMH OTIOPHO-JBUTATEIBHOTO armapara:

— B TICYaTHOH (opme,

— B hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaronuxcsl.

5. IlepeyeHb OCHOBHON M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTYpPbl, HEOOXOXMMOM 11
OCBOCHUS TUCHMILINHBI (MOXYJIs1)

5.1 OcHoBHas JMTeparypa:

1. HoBukoB, A.M. DKOHOMUKO-MaTeMaTHYECKUE METO/bI U MOJAETH [DJIEKTPOHHBINA pecypc] :
yueOHuk / A.W. HoBukoB. — DiekTpoH. nan. — Mockaa : JlamkoB u K, 2017. — 532 ¢. — Pexxum
nocryna: https://e.lanbook.com/book/77298. — 3aru. ¢ sxpaHa.

2. Pusamuenko, I. FO. Maremarndeckue MeTOABl B OMOJOTHH W JKOJOTHH. brodusmdeckas
JUHAMUKa TPOAYKIHMOHHBIX mporeccoB B 2 4. Yacte 1 : yueOHuk i OakanaBpuara U
maructparypsl / I. FO. Puznnuenko, A. b. Pyoun. — 3-e usz., nep. u gon. — M. : U3garenscTBo
FOpaiit, 2018. — 210 c. — (Cepus : Yausepcutetsl Poccun). — ISBN 978-5-534-07872-5. —
Pexxum nmoctymna : www.biblio-online.ru/book/B81ED77F-39BA-4CBF-A78C-5AE4A 194FF4B.
3. Pusnmuenxo, I. }O. Maremarnueckue mMeToqsl B OMOJOTMM M 3Kojoruu. buodusmueckas
JUHAMHUKa OPOAYKIMOHHBIX IpoueccoB B 2 4. Yacte 2 : yueOHuK i OakanaBpuara u
maructparypsl / I. FO. Puznuuenko, A. b. Pyoun. — 3-e uzz., nep. u njon. — M. : U3aarenscTBo
FOpaiit, 2018. — 185 c. — (Cepus : YauBepcutetsl Poccun). — ISBN 978-5-534-07874-9. —
Pexum moctyna : www.biblio-online.ru/book/0ABC4E73-6F99-450E-A4E7-C6D1AB11DCBS
4. Kopones, A. B. DKOHOMUKO-MaTeMaTH4eCKUE METOJAbl U MOJEIMpPOBaHHE : YYEOHUK U
MPaKTHKYM T 6akanaBpuara u maructparypsl / A. B. Kopones. — M. : U3narensctBo FOpaiir,
2018. — 280 c. — (Cepus : bakanaBp u maructp. Axkagemuueckui kypc). — ISBN 978-5-534-
00883-8. — Pexum pgoctyma : www.biblio-online.ru/book/6D79329C-ESED-4CEC-B10E-
144AE1F65E43.

5.2 JlononHUTEIbHASI JIUTEPATYypA:

1. Tames, C. H. Maremarnyeckue MeTOAbI B OMOIIOTHN: aHAJIN3 OMOJIOTHYECKUX NTAHHBLIX B CH-
cTeme statistica : yueOHoe nmocobue st By3oB / C. H. I'ames, ®@. X. bernsesa, M. 1O. Jlynunoc.
— M. : UznarenbctBo FOpaiit, 2018. — 207 ¢. — (Cepus : Yausepcuretsl Poccun). — ISBN 978-
5-534-02265-0. — Pexum moctyna : www.biblio-online.ru/book/ECC496B9-0C2F-48D6-956E-
99DF110E8CBS.

2. bopnosckuii, I. A. ®uznueckue OCHOBBI MaTeMaTH4YE€CKOTO MOAETUPOBAHUS : yUEOHUK U
NpakTUKyM 175 OakanaBpuara u Maructparypsl / I. A. bopnosckuii, A. C. Konaparses, A. Yo-
yaepu. — 2-e u3n., ucnp. u gorn. — M. : UznarensctBo FOpaiit, 2018. — 319 ¢. — (Cepus :
bakamaBp u maructp. Axkagemuueckuit kypc). — ISBN 978-5-534-05365-4. — Pexxum noctyma :
www.biblio-online.ru/book/1C52F887-0D12-4B68-8428-35FD75180606.

5.3. [lepuonuyeckue U31aHUA:

1. JKypnan «Maremarnueckoe MOIEINPOBAHHUE
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http://www.biblio-online.ru/book/ECC496B9-0C2F-48D6-956E-99DF110E8CB5
file:///C:/Users/nikit/YandexDisk/КубГУ_РПД/Усатиков_Токарев/ИОТ/РПД/www.biblio-online.ru/book/1C52F887-0D12-4B68-8428-35FD75180606

2. Kypnan «KypHan BEIUMCTHTETFHOM MAaTEMAaTUKU U MaTeMaTHIeCKON (PU3UKM»
3. Xypnan «BbluncnuTenbHble METOIbI U IPOTPAMMUPOBAHHE)
4. XKypnan «PyHIaMeHTalbHas U IPUKJIaJHAs MaTeMaTHKa»

6. Ilepeuyenb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHMKANMOHHON ceTn «UHTep-
HeT», He0OXOAUMBIX /IJIS OCBOCHH S JUCHUIJIMHBI (MOLYJIs1)

1.  Hayunas anekrponHas 6ubimoteka Poccuiickoro hoHma ¢pyHIaMeHTaIbHBIX HCCIICIOBAHUI
(PODN) http://www.elibrary.ru/

2. Hoctyn k 6a3am manHbix komnanuu EBSCO Publishing, mHacuuTeiBatonum 6osiee 7 ThIC.
HA3BaHUU XypHAIOB, Ooyiee 3,5 THIC. pELEH3UPYEMBIX JKypHaJoB, Ooyee 2 Thic. Opomrtop, 500
kHUT, 500 )XypHAJIOB U Ta3eT Ha PyCcCKOM si3bike. http://search.ebscohost.com/

3. bas3el nanHbIX AMepukaHckoro mHCTUTyTa Qu3uku American Institute of Physics (AIP)
http://scitation.aip.org

4.  DIeKTPOHHBIN JOCTYTI K aBTOpedeparam http://vak.ed.gov.ru/search/
http://vak.ed.gov.ru/announcements/techn/581/

5.  DnexrpoHHas Oubnanoreka auccepranuii» Poccuiickoit l'ocynapcrBenHoit bubnmorexu
(PT'B) http://diss.rsl.ru/

6. becmnarnas crienuanu3upoBaHHAs IOWCKOBAsi CHCTEMa SCirus /IS MOMCKa HaydHOU HH(OP-
Manuu http://www.scirus.com

7. Wudopmanmonnas cucrema «EaumHOEe OKHO A0ocTynma K 00pa3oBaTelbHBIM pecypcam»
http://window.edu.ru/window

8.  bubmmoteka MeKTpOHHBIX yueOHUKOB http://www.book-ua.org/

9. PYBPUKOH - un(popManrmoHHO-3HIIUKIONEANYECKII TPpoeKT kommanuu «Pycc mopram»
http://www.rubricon.com/.

7. Meroguveckne yKa3aHHuA 111 00y4AIOUIUXCH 10 OCBOCHHIO IU CHUILTHHBI (MOILYJIs)

Jlj1g yCcTIeHOTO YCBOEHUS TEOPETUUECKOT0 MaTepualna, HeoOX0auMO U3yUeHHE JEKIUU U
PEKOMEHIYEMOM JIUTeparypsl U3 IIyHKTa 5.

JIeKIIMOHHBIE 3aHATHS MPOBOAATCS MO OCHOBHBIM pa3jiesaM JUCUUIUIMHBI, ONUCaHHbIE B
nyHkTe 2.3.1. OHU TONONHAOTCS NPAKTUYECKUMHU 3aHITUSMH, B XOJ€ KOTOPBIX CTYAE€HTHI TOTOBST
UHAMBUAYaJIbHbIE TpoeKThl. CaMocTosTeNbHAass pabdoTa CTYAEHTOB COCTOUT W3 TOATOTOBKU
MaTepUAIOB U JIUTEPATYPHI JJIs1 YCHEIIHOTO BBIITOJIHEHHS POEKTA.

®dopma TeKyLIero KOHTPOJIsl 3HAHUN — IMOCEIIeHHE JIEKIIMOHHBIX 3aHATHI, paboTa CTy/IeHTa
Ha MPAKTUYECKUX 3aHATHIX, MOATOTOBKA pedepaTuBHBIX M0KIan0B. MToroBas ¢opma KOHTPOIS
3HAHUHU 10 JUCIUILIMHE — 3a4eT.

B ocBoeHMM DUCHUIIIMHBI MHBAJIMJIAMU U JIMLIAMU C OTPAHUYEHHBIMU BO3MO>KHOCTSIMHU
3I0pOBbsl OOJIBIIOE 3HAYEHHE HMMEET WHIUBUAyallbHas YydeOHas paboTa (KOHCYJIbTal[MH) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE yueOHOTo Marepuara.

NunuBuayanpbHble KOHCYJIBTAIIMA TIO TIPEAMETY SIBISIIOTCS  BaXXHBIM  (PaKTOPOM,
CIIOCOOCTBYIOIIUM HHIWBUIyaTU3allii OOYYeHHSI U YCTAHOBJICHHUIO BOCIUTATEILHOTO KOHTAKTa
MEXJy IMpernojaBaresieM U O0OydJaloUMMCS HWHBaJUAOM WM JIMIIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/10POBBSI.

8. IlepeyeHp MHGPOPMALMOHHBIX TEXHOJIOIHil, UCIOJIb3YEeMbIX IIPH OCYLIECTBJICHUH
00pa3oBaTeJIbHOIO NMPoLecca N0 JMCUUILTHHE (MOAYJI10). (IPH HEOOXOIMMOCTH)

8.1 IlepeyeHb MH(POPMALTMOHHBIX TEXHOJIOTHIA.

*  Hcnonb3yroTcst AIEKTPOHHbBIE MPE3CHTALMU TIPU MPOBEACHUU JEKIUOHHBIX U MpPaKTHYe-

CKUX 3aHSITUU

* [lpoBepka AOMalIHUX 3alaHUM M KOHCYJTUPOBAHHE MOKET OCYILECTBIATHCS IMOCPE-

CTBOM 3JIEKTPOHHOM MOYTHI

8.2 Ilepeyenb HEOOXOAMMOTI0 MPOrPAMMHOI0 OOecIeYeH s,

*  Microsoft Office
8.3 llepeyenb HHGPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:
DOnexrponHas 6ubnuoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru/)
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http://www.rubricon.com/
http://www.elibrary.ru)/

9. MarepuajibHO-TeXHHYeCcKasi 0a3a, HeoOXonMMas JJIsl OCyLIeCcTBJIeHUs 00pa3oBa-

TeJbHOI0 NMPouecca no JUCHUIInHe (MOAYJII0).

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOC obecrieueHue JUCHHUITIIMHBI

Ne Bua pabor
(MoOynsl) ¥ OCHAILIEHHOCTh

1. Cemunapckue 3anstus | CnernuanbHOe MOMEIIEHUE, OCHAIIEHHOe y4eOHOM MeOelnblo,
NPE3EHTAIIMOHHON TEXHUKOW (TPOEKTOp, HKpaH, HOYTOYK) H
COOTBETCTBYIOIIMM IIporpaMMHbBIM oOecrieuenunem (110).

2. ['pynmoBeie [Tomemienue s MpOBEACHUS TPYNIOBBIX (MHIMBHyalbHbIX)
(MHIUBHUTIYATIBHBIC) KOHCYJIbTaIIAH, yaeOHOH MeOeblo, OCHAIIICHHOE
KOHCYJIbTallUU NPE3CHTAMOHHON TEXHUKOW (IIPOEKTOp, JKpaH, HOYTOYK) M

COOTBETCTBYIOUIUM MPOTrpaMMHBIM 00eCIIedeHneM

3. Texymmi  KOHTpOJb, | [loMemenue misd IpoBENEHMS TEKyIIEH M IPOMEXKYTOUYHOHN
IPOMEKYTOUHAS arTecTalliy, OCHAIIEHHOe y4yeOHON MeOenbio, MepcoHaIbHBIMU
arrecranus KOMIIblOTEpaMH ¢ jgoctynoM K cetu "HWHrepHer" wu

oOecrieueHreM JIOCTyNa B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTeIbHYIO Cpelly OpraHu3aluu

4. CamocrosiTenbHas KabGuner nns camocTosTensHOM  paboOThl, OCHAILICHHBIN
pabota KOMITBIOTEPHON TEXHUKOM C BO3MOXXHOCTBIO TOAKIIOYEHUS K

cetn «/HTepHeT», TpPOrpaMMoOil SKPaHHOTO YBEIHYECHUS H
00ECTICYCHHBI JTOCTYIIOM B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTEIbHYIO CPEAY YHHBEPCUTETA




