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1. HEJIb OCBOEHUA AU CHUITJINHBI

Juctunnuaa «Information Technology in Mathematical Modelling» BxomuT B mporpammy
maructpatypsl «L{ugpoBas Tpancgopmanus B yrnpaBlI€HHH MPOU3BOACTBOM» IO HAlpaBJICHUIO
27.04.05 «anoBatukay» u uszy4aetrcs B 1 cemectpe 1 kypca. Hucrunauny peanusyer Kadempa
MEXaHMKH U MpOILECCOB YyIpaBieHusd. JucuuruinHa coctouT u3 6 pasgenoB u 27 TeM U
HampaBlieHa Ha u3ydeHue (yHJAaMEHTaIbHBIX OCHOB MOJEIMPOBAHUS (U3UYECKUX MPOLECCOB U
HBH@HHﬁ, BBIYUCIIUTCIIBHBIX MCTOAOB, NPUMCHACMBIX IPpU PCUIICHHUU (I)I/IBI/I‘-ICCKI/IX 3aaa4 U IIpu
00paboOTKe MaHHBIX SKCIEPUMEHTA; CIIOCOOOB ONTUMAIBHOW peanu3alid HKCIIEPUMEHTa Ha
KOMITBIOTEPE, OIIEHKOB MOTPEIIHOCTH pe3yJibTaTa MPOBOAMMBIX PACUETOB; Pa300p OCHOBHBIX
METOJIOB pEILICHUS THUIOBBIX 3aJad U 3HAKOMCTBO C O0JAacTbl0 MUX MPUMEHEHHS B
npodecCHOHATBLHON IEATEIIEHOCTH.

[lenpto OCBOEHHS IUCHUIUIMHBI siBIsieTcsl (opMupoBaHHE (yHIAMEHTAIbHBIX 3HAaHUM U
HAaBBIKOB TMPUMCHCHUSA MCTOAOB PCHICHUA 3ajay, HGOGXOI[I/IMBIX JJISL HpO(i)eCCI/IOHaJIBHOI‘&
NEeSTeIbHOCTH, TPAKTUYECKHMX HAaBBIKOB IPOTrPAMMUPOBAHMSI OCHOBHBIX MaTEeMaTHUECKUX
AITOPUTMOB TNPUMEHSEMBIX NPH MOJEIMPOBAHUU (U3UUECKUX SBJICHHH, MOBBIIIEHHE OOIIETo
ypOBHS U (POBOK TPAMOTHOCTH CTYAEHTOB.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHHUA JTUCIUIIJIMHbI

OcBoenne  mgucnuiuinHbl  «MHQOpMANMOHHBIE  TEXHOJOTMM B MaTEeMaTHYeCKOM
MOJICIMPOBAHUI» HANPAaBICHO Ha (OPMHUPOBAHUE y OOYYAIOMIUXCS CIETYIOIIUX KOMIIETCHIIUH
(4acT KOMITETCHITHH):

Tabnuya 2.1. Ilepeuenv xomnemenyuil, Gopmupyemvix y o00YyHaOwuxcs npu 0C80eHuU
QUCYUNIUHBL (Pe3VIbMAambl 0C80EHU OUCYUNTUHDL)

I/IH}.II(]KZITO])L] JAOCTHIKCHHUS KOMIICTCHIIMU

HIudp Komnerenuust N
(B paMKax JaHHOM NUCITUTUIMHEI)

Crioco0eH OCyIIeCcTBISATh
KPUTHYECKHUI aHAIN3
pOOJIEeMHBIX CUTyalnii Ha
OCHOBE CHCTEMHOT0 TIOJX0/1a,
BBIPa0AaTHIBATh CTPATETHIO
JIeHCTBUI

YK-1 VK-1.2 ®opmupyeT BO3MOKHBIC BAPHAHTHI pEIICHYS 3a/1a4. ;

CnocobeH pa3pabaTbIBaTh
KPUTEPUH OLIEHKH CHCTEM
yIpaBJIeHUs B 00JIacTH
MHHOBAIIIOHHOW JIESATEIbHOCTH

OIIK-4 Ha OCHOBE COBPEMEHHBIX
MaTeMaTHYECKHX METO/IOB,
BbIPa0ATHIBATh U PEATU30BHIBATH
YIPaBICHYECKUE PELICHUS [0
TTOBBIIEHUIO X 3((HEKTUBHOCTH

OIIK-4.2 JleMOHCTpUpYET 3HAHUE MATEMATUUYECKUX METOJIOB,
HEOOXOANMBIX ISl IPUHATHUS YIPABICHYECKUX PEIICHA.;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Juctunnna  «HHpopMannoHHBIE TEXHOJIOTHM B MAaTEMaTH4eCKOM MOJICITUPOBAHUID)
OTHOCUTCS K oOs3arenbHOM wactw Omoka 1 «luctummuasl (MoIynu)» oOpa3oBaTelbHOMN
IpPOTPaMMBI BBICIIIETO 00pa30BaHUSL.

B pamkax o0pa3oBaTeNbHOW MPOTrpaMMbI BBICIIETO 00pa30BaHUS OOyYaronIuecs TakkKe
OCBanMBarOT Apyruc JUCHUITIINHBI I/I/ NI IMMPAKTHUKHU, CHOC06CTBYIOH_[I/IG JOCTUXCHUIO
3aIUTAaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS JUCIHUILTUHBI «H(POpPMAaIMOHHBIE TEXHOJOTHH B
MAaTEMaTUICCKOM MOACIINPOBAHUIY.




Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CMUICEHUIO
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUs OUCYUNTUHBL

IlpeamecTByromue ITocaenywomiue
HIndgp Haumenosanue Hﬂcf{ﬂﬂﬂﬂﬂbl7M0}1yﬂﬂ Ilﬂcul/ll'l.l'lﬂll}l])l/MOI[y.]'lﬂ
9 9
KOMIETEHIMH MPaKTHKU* MPaKTHKU*

Criocob6eH oCyecTBIATh

o Methodology of Scientific
KPUTHYECKHI aHAIH3

NpoOJIEMHBIX CUTyalnuii Ha Research;
VK-1 p M Geoinformation Systems and
OCHOBE CHCTEMHOTO .
Applications;
NOJXO0/1a, BEIpAabaTHIBATh
CTPATeruio AeUCTBUN
CnocobeH pa3pabaTbIBaTh
KPUTEPUH OLIEHKH CHCTEM
yIpaBJeHUs B 00J1acTH
WHHOBAIIMOHHOM L .
8 Organisation and Managerial
JIESITEIIFHOCTH HA OCHOBE . .
COBDEMEHHBIX Practice (Educational);
OIIK-4 p Design of Automated Control

MaTeMaTHYECKHX METO/IOB,
BBIpa0aTHIBATh U
pean30BbIBATH

YIPaBJICHYCCKHUE PEIICHUS

IO TIOBBIIICHUIO UX
3¢ GEKTUBHOCTH

Systems;

* - 3aII0JIHSIETCS] B COOTBETCTBUM ¢ MaTpuueii komnerenimii u CYII OIT BO
** - 3JIEKTHBHBIC TUCUUIUIMHBI /IPAKTHKH




4. OFBEM JJUCIHUIIJIMHBI U BUAbI YYEBHOMN PABOTHI

O6mas Tpynoemkocts auctumiuHbl «Information Technology in Mathematical Modelling» coctaBisiet «3» 3a4eTHbIE €AUHUIIBL.

Tabauya 4.1. Buowvl yuebHot pabomvi no nepuooam 0cC80eHUs 00pa308amenbHOU NPOcPAMMbL 8blCUlec0 00pa3z08anusi OJisi OYHOU (Hopmbl
00yueHus.

Bupa yueOHoii padoThI BCEI'O, ak.u. CeMeclT P(-bD)
Koumaxmmnas paboma, ax.u. 36 36
Jlekuuu (JIK) 18 18
Jlaboparopusie pabotsl (JIP) 0 0
[TpakTnueckue/cemunapckue 3ansrus (C3) 18 18
Camocmosmenvras paboma oby4arwuxcs, aK.u. 63 63
Koumponw (sx3amen/3auem c oyenkoil), ax.u. 9 9
Oo0masi TpyA0eMKOCTh ¥ CHMIIJIMHbBI aK.v. 108 108
3a4.e/l. 3 3




5. COAEP)KAHUE JUCIUIIJINHDBI

Tabauya 5. 1. Codepoicanue oucyuniunvl (M0OOYIs1) no 8UOAM Y4eOHOU padbomul

Bun
Homep | HaumeHoBaHue pa3aea .
Copep:xaHue pa3aesa (TeMbl) yueOHo
pa3nesa JHCIMIIMHBI .
padoThI
OCHOBHBIC IOHSATHS TEOPHH MPHUOIMHKEHHBIX
1.1 o pi op JIK, C3
BBIUHCIICHUH
WnTepnonsuus u MeTonap!l IPHOMMKEHHOTO PEIICHUS
Pasgen 1 p 12 AR D P JIK, C3
ATMIPOKCUMAITHSL. BBIUMCIUTEIBHBIX 33144
13 Mertopx I'aycca. OOpamienne MaTpHIBI IO METOIY K. C3
) l"aycca. MeTo mpOrOHKH ’
HrepaunoHHble METObI PEILICHUST HENUMHENHBIX
2.1 . JIK, C3
ypaBHenuil. Meton Herotona
MeToa npoCToit UTEPAIMH U CKUMAFOIIUX
2.2 oroOpakeHnd. VIHTEprosIys 1 annpoKCUMAaLys JIK, C3
MOJIMHOMAMH
N [MocraHOBKM pOCTEHIINX 33124
Pa3nen 2 | Pemenue ypaBHeHUi .
23 HUHTEpHoNupoBaHus. IHTepHOIsLIMOHHBIH JIK, C3
MHorowieH Jlarpamxka
WuTtepnonsuuonHslil monnHoM HeroToHa miis
2.4 priozALL 8 JIK, C3
HEPaBHBIX MPOMEKYTKOB
25 KoneuyHsle pa3HOCTH M WHTEPHOISAINOHHBIC K. C3
) 1oJrMHOMbl HpIOTOHA /1711 pABHOOTCTOSIIIMX Y3JI0B i
3.1 DNeMEHTHI YHCICHHOTO HHTETPUPOBAHUS JIK, C3
39 Ksanpatypnsie popmynsr Herona-Koreca n mx 1K, C3
Paszen 3 Pemenne cuctem ) YaCTHBIE CIIy4Yau ’
YpaBHEHUH 33 KBagpatypHas ¢popMyia Tparermm. JIK. C3
) I'eomeTpuueckuii CMbICH Tpaneuuu ’
34 KsaaparypHnas popmyna Cumiicona JIK, C3
OJeMeHTHI YUCIICHHOTO peIIeHIUs
4.1 . JIK, C3
nuddepeHIMaIbHBIX YpaBHEHUH.
49 PaznocTtHas anmpokcumarus auddepeHuanbHbIX K. C3
Pemere ) ornepaTopoB. MeToj nepBoro nopsiika TOYHOCTH ’
MeTonp! pemeHust 00BIKHOBEHHBIX
Paznen 4 | muddepenunansHbIX N
ABHCHI 43 muddepenunansHbIx ypaBaenuit. Merozpt Broporo | JIK, C3
P MOPSAKA TOYHOCTH
MeTonb! peleHust 00BIKHOBEHHBIX
4.4 muddepeHunanbHbIX ypaBHeHNI. MeToabl JIK, C3
YETBEPTOTO MOPSIKA TOYHOCTH
51 Kpaesble 3anaun. BapuanuoHHo-pa3HOCTHBIE K. C3
) CXEMBI JUIs KPaeBhIX 3334 ’
59 Cerounas anmnpokcumanusa. Meton Dinepa amst IK. C3
) CHCTEMbl YPaBHEHUN ’
53 [TorpenrHOCTh M yCTOWIMBOCTH MeTOIa Diepa. 1K, C3
Paszen 5 HNudbopmanmonHbie ) DeMeHTHI YUCIICHHOTO 1 () epEeHIIPOBAHUS ’
MOJIeNH B (QHU3HKE 54 ®Dopmyna guciaerHoro auddepeHnnpoBaHus LI 1K, C3
) HEPABHOOTCTOSINX y3JIOB ’
[TomHAast MOTPENTHOCTD MPH YUCICHHOM
5.5 nupdepeHpoBaHuU. MeTo 1 HAUMEHBITHX JIK, C3
KBaJ[paTOB
5.6 DNeMEHTHI TEOPUH HCCIISIOBAHUS OTepaIiii JIK, C3
6.1 MateMaTr4yecKkoe IporpaMMUpPOBaHHE. DIIEMEHTHI K. C3
) JIMHEWHOT'O MPOTPAaMMHUPOBAHHMS ’
Kanonunueckas 3agaya JMHEHHOTO
6.2 A JIK, C3
Konuemnmus IPOrpaMMHPOBAHUS
Pazpen 6 |KoMIbIOTEpHOTO I'eoMeTpuueckuil CMBICT CUCTEMBI JINHEHHBIX
MOJEIUPOBAHUS 6.3 HEepaBeHCTB. [ 'eoMeTpuyeCcKUil CMBICH ABYMEPHOU JIK, C3
3aJ1auu JIMHSWHOrO MPOTrPaMMHUPOBAHHUSI
Unes Cumruiekc-merona. CUMITICKC-TaOHIIEL.
6.4 . . . JIK, C3

FeOMeTpI/I‘IeCKI/Ie XapPaKTCPUCTUKU B 3aJavdax U




Bun
Coaep:xanue pasaesia (TeMbl) yueOHO#
padoThr*

Homep | HammeHoBanue pa3aena
pasaeaa TACHHTIINHBI

METO0/1aX JIMHEHHOTO MPOTrpaMMHUPOBAHHUSL.
B3anmHO-1BONWCTBEHHBIE 3a4aUH JIMHEHHOTO
IPOrpPaMMHPOBAHHS

DIeMEHTBI HEJIMHEHHOTO nporpaMMupOBaHus.

6.5 <
MeToa HeonpeeeHHbIX MHOXUTeNnel Jlarpanka

JIK, C3

* - 3anonasiercst Toabpko 1o OQUHOM dopme obyuenust: JIK — rnexyuu, JIP — nabopamophsie pabomoi, C3 —
npakxmuyecKue/CeMuHapcKue 3aHamus.

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuansho-mexnuyeckoe obecneverue OUCYUNIUHbL

CrneuunajJn3upoBaHHOe
yueOHOe/1adopaTopHoe
obopynosanue, [1O u
Tun aynuropun OcHalenue ayauTopun
MAaTepHAaJIbI 1JI51 0CBOCHHS
AUCHUILTUHBI
(mpu He0OXOAUMOCTH)
JlexuroHnHast
CemuHapckas
Hns
CaMOCTOSTEIIbHON
paboThI

* - ayauTopHs ISl CAMOCTOATEIbHON paboThl oOydatoniuxcs ykaspiBaeTcsi OBS3ATEJBHO!

7. YAEBHO-METOANYECKOE I UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUILJINHBI

OcHoeuas rumepamypa:

1. Unbuna B.A. Cunaes I[1.K. Ynucnennpie MeToab! 47151 PU3UKOB-TECOPETUKOB (YacTh 1,2)
PX/I, 2003, 2004.

2. AmocoB A.A., lyounckuii FO.A., Kormuenoa H.B. Beraucnurenbapie METOABI JIs
MH)XEHEpoB. "MockoBckuil 3HepreTuueckuii tHCTUTYT'2003. — 595¢

3. Manuneukuii I'.I'.MaTtemaTnueckue OCHOBbI CHHEPTE€TUKU. Xa0C, CTPYKTYPHI,
BBIUMCIUTENBHBIN 3kcriepuMeHT W3nanne4 Cepus: CuHepreTuka: OT NpoIIoro K
oynymemy"Egutopuan YPCC 2005. — 312c.

4. I'mypman B.E.OneMeHTsl npuOIMKEeHHBIX BeIUMCICHUH. Briciuas mkomna : 2005. —
93c.
Hononnumenvnasa numepamypa:

1. ®enopenko P.I1. BBenenue B BEIMUCIUTENbHYIO GU3HKY. - M.: 31-Bo Mock. ¢us.-
TEXH. HH-Ta, 1994. — 528 c.

2. XeepMman /[.B. MeToapl KOMITBIOTEPHOTO SKCIIEPUMEHTA B TEOPETUUECKON (DU3HUKE. -
M.: Hayka, 1990. — 176 c.

3. Bypcuan 2.B. ®usuka. 100 3amgau gy permenus Ha kommbiotepe. - CI16.: MuM, 1997.

4. Tropun FO.H. Ananu3 nannsix Ha komnbiotrepe / FO.H. Tiopun, A.A. Makapos. - M.:
dunaHCH U cTaTucTHKA, 1995.
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmeprnemy»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYT
HA OCHOBaHUH 3aKJIIOYCHHBIX JOTOBOPOB

- DnektpoHHo-OnbmoTeuyHas cuctema PYJIH — O6C PY JIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas Oubnuoreka onnaiia» http://www.biblioclub.ru




- OBC KOpaiit http://www.biblio-online.ru
- OBC «KoncynbranT crynentay www.studentlibrary.ru
- OBC «3nannym» https://znanium.ru/
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- HaykomeTpuueckas 6a3a nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 051 cCamMoCmosmenbHol pabomol 00YUAIOWUXCA NPU

0CB80EHUU OUCYUNTUHBL/ MO0V ™!
1. Kypc nexuuii mo aucturummae « MHpopMalimoHHbIe TEXHOJIOTHH B MAaTEMaTHYECKOM

MOACIINPOBAHUWY.

* - Bce yueOHO-METOMUECKUE MaTepHajbl s CaMOCTOSTENbHOW paboThl 00yYaIOIINXCs
pa3MeIarTCa B COOTBETCTBUM C AECHCTBYIOIIUMM MOPSAIKOM Ha cTpaHulle aucuurivnasl B TYUC!



PA3PABOTYUK:

CanreixkoBa Osbra

Jouent AnexkcaHapoBHa
[Hoaxcnocmos, BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb BYII:
Pasymmnsrit FOpuii
3aBenyromuii kadeapoit Hukonaesuu
Honoscnocmo BYITT Toonuce Damunus 1.0.
PYKOBOJUTEJD OII BO:

3aBenyromuii kadeapoit

Camycenko Oner
EBrenneBnu

JHonocnocmo, BYITI

ITloonuce

Damunus U.0.



