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1. HEJIb OCBOEHUA AU CHUITJINHBI

Hucrunmuaa «Numerical Methods for Solving Mathematical Modeling Problems» Bxoaut B
nporpamMmy Maructpatypsl «lludpoBas Tpanchopmanus B YNpaBICHHH TPOU3BOJICTBOMY» II0
HanpasieHuto 27.04.05 «MuHoBatmka» u wu3ydaercs B 1 cemectpe 1 kypca. ducuuminny
peanmsyetr Kadenpa MexaHUKU U MIPOLIECCOB yrpaBieHUs. J(UCIUIIIIIHA COCTOUT U3 6 pa3AeiioB U
45 TeM M HamNpaBJICHA HA U3yYEHHE TEOPUU U MOJYYEHHE HABBIKOB NMPAKTHUYECKOTO MPUMEHEHUS
METOJIOB MCCIIEJOBaHMs M PEILIEHUs 3a/ad Ha SKCTPEMYM C ucrosib3oBaHueM DBM. M3ygarorcs
KOHKPETHBIE UTEPALIUOHHBIE ITPSIMBIE U HENPSAMBIC YMCICHHBIE METO/IbI OTUMHU3ALINH.

[lenpr0 OCBOGHHUSI MUCIUIUIMHBI SBISIETCS MOJMyYEHHE CTYJIECHTAMH HEOOXOJIMMOro 3amaca
UCXOJHBIX 0a30BBIX 3HAHUU 1O OCHOBHBIM METOJIaM UYHWCJICHHOTO pElIeHHs 3a7ad ONTUMHU3ALUU
GyHKIUH OJHOW TEPEeMEHHON W MHOTUX MEPEMEHHBIX, METOJaM YHCICHHON ONTHUMH3AIUH IS
BBINYKJIBIX (YHKIUH, METOJAAaM YHCIEHHOTO pEIICHHs 3aJad BapUAIllMOHHOTO HCUUCICHUS U
ONTUMAJIBHOTO YIIPABJICHHUSA, TMONYYCHHE 3HAHUN 10 pAUOHAIBHOMY U 3((HEKTUBHOMY
KCTOJIb30BAHUIO TOJIYYEHHBIX 3HAHUM MIPU peajii3allid COOTBETCTBYIONIMX allrOpUTMOB Ha DBM;
chopMHUPOBaTh y CTYICHTOB NPEJCTABICHHWE O BBIOOpE HEOOXOAMMOTO METO/Ja B KOHKPETHOM
CUTyallud B 3aBUCUMOCTM OT TIOCTaHOBKM 3afadyd. OCHOBHBIMM 3aJadyaMH  Kypca
SBIIIIOTCS: CO3J]aHMe OJarompUsATHBIX YCIOBUH JISI CAaMOPa3BUTHUSL CTYJEHTOB; IO3HAKOMHUTH
CTYJEHTOB C 6a30BBIMU MOHATHSIMH COBPEMEHHOM MaTeMaTUKH;, pa3BUTHUE Y CTYJIEHTOB HaBBHIKOB
YUCJICHHOTO PELICHUs 3a/1a4 ONTHUMHU3ALINH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA U CHUIIVIMHBI

OcBoeHne aUCHUIUIMHBI «YHCIIEHHBIE METOJbl pEIICHHS 3aJad MaTeMaTHYeCKOro
MOJIETTUPOBAHUS» HaANpaBlieHO Ha (opMHpoBaHHE y OOyUYaIOIIUXCS CIEIYIOIMIMX KOMIIETEHIUMN
(4acTy KOMIIETEHIINH]):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yuarowuxci npu 0c60eHuu
OUCYUNTUHBL (Pe3YTbMAambl 0C80EHUSL OUCYUNTIUHBL)

I/IHIH(IKaTopr JAOCTHIKCHHSI KOMIICTCHIIMHA

Mudp Komnerennus N
(B paMKax JaHHOW JUCIMILINHBI)

Crioco0OeH oCymeCTBIATD
KPUTUYECKHI aHAIN3
NpOOJIEMHBIX CUTYaluil Ha
OCHOBE CHCTEMHOTO MOX0/Ia,
BBIPa0aTHIBATH CTPATETHIO
JIeHCTBUI

VK-1 VK-1.2 ®opmupyeT BO3MOKHbIE BapUAHThI PELLICHUS 3aau.;

YK-6.1 OneHuBaeT CBOM Pecypchl U X MPeeITbl (TMIHOCTHBIE,
CHUTYaTHBHbIC, BDEMEHHBIE), ONITUMAILHO MX HUCIIOJB3YET ISt
YCIIEIITHOTO BBIMOJHEHUsI TOPYUYEHHOTO 3a/1aHHS;;

YK-6.2 OnpenensieT MPpUOPUTETHI JIMTHOCTHOTO POCTA U CIIOCOOBI
COBEpILICHCTBOBAHMS COOCTBCHHOW JEATEIHHOCTH Ha OCHOBE
CaMOOIICHKH. ;

Crioco0eH ornpenensaTh |
pCaIM30BbIBATH IPUOPUTETHI
VK-6 COOCTBEHHOM IEITEIHLHOCTH U
CIIOCOOBI €¢ COBEPIIICHCTBOBAHUS

Ha OCHOBE CaMOOLIEHKHU

Cnoco0eH pa3pabaTbIBaTh
KPUTEPUH OLIEHKH CHCTEM
yIpaBJeHUs B 00JacTi
MHHOBAIIIOHHOW JIESATEIbHOCTH

OIIK-4 HA OCHOBE COBPEMEHHBIX
MaTeMaTHYECKUX METO/OB,
BBIPa0ATHIBATh U PEATN30BHIBATH
YTPaBIEHIECKUE PELICHUS IO
TTOBBIIEHUIO X 3((HEKTUBHOCTH

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

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO




JucnumimHa «YucaeHHbIe METOABl PEIICHUS 3a7ad MaTEeMaTHUYECKOTO MOJICITHPOBAHUS
OTHOCUTCSI K oOs3aTenbHONM dactu Onoka 1 «Jducummmuael (Mogynu)y» oOpa3oBaTelbHOMN
MIPOrPaMMBI BBICIIIETO 0OPa30BaHHUS.

B pamkax o0pa3oBaTeNbHOW MPOTrpaMMbl BBICIIETO 00pa30BaHUS OOyYaronIuecss TakkKe
OCBanMBarOT Apyruc JUCHUITIINHBI I/I/ NI IMMPAKTHUKHU, CHOCO6CTByIOH_[I/Ie JOCTUKXECHUIO
3aIUTAHUPOBAHHBIX PE3yJBTATOB OCBOCHHS JUCHUILTMHBI «UHMCICHHBIE METOIBI PEIICHHs 3a1a4
MaTEeMaTHYECKOTO MOJICTUPOBAHUS.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CMUICEHUIO
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

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

Crioco0eH OCyIIeCTBISATh
KPUTHYECKUI aHAIN3
pOOJIEMHBIX CUTyalnii Ha
OCHOBE CUCTEMHOI'0
MOJIX0/1a, BHIPA0ATHIBAT
CTPATeruio AeUCTBUN

Methodology of Scientific
Research;

Geoinformation Systems and
Applications;

VK-1

CnocoOeH onpenensiTs u
Pean30BBIBATH IPHOPUTETHI
COOCTBEHHOI JESATEIEHOCTH

M CIIOCOOBI €€

COBEPIIICHCTBOBAHMS Ha

OCHOBE CAMOOILIEHKH

VYK-6

CriocobeH pa3pabaThIiBaTh
KPUTEPHH OLIEHKU CHCTEM
yIIpaBJieHUs] B 001aCTH
MHHOBAllMOHHOM
JIESITEIBHOCTH Ha OCHOBE
COBPEMCHHBIX
MaTeMaTHYECKUX METOJIOB,
BBIPA0ATHIBATh U
pearu30BBIBATh
YIPaBJICHYCCKHUE PEIICHUS
TI0 TIOBBIMICHHUIO UX
s exTuBHOCTH

Organisation and Managerial
Practice (Educational);
Design of Automated Control
Systems;

OIIK-4

* - 3aIIOJTHAETCS B COOTBETCTBUHM ¢ MaTpulieit komnetenmnuii 1 CYIT OIT BO
** _ 3JIeKTUBHBIC JUCIMILTAHBI /TIPAKTUKH




4. OFBEM JJUCIHUIIJIMHBI U BUAbI YYEBHOMN PABOTHI

O6mas TpypoemkocTs aucturuiinabl «Numerical Methods for Solving Mathematical Modeling Problemsy coctaBnsieT «5» 3a4eTHBIX €TUHUIIL.
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. 117 117
Koumponw (sx3amen/3auem c oyenkoil), ax.u. 27 27
Oo0masi TpyA0eMKOCTh ¥ CHMIIJIMHbBI aK.v. 180 180
3a4.e/l. 5 5




5. COAEP)KAHUE JUCIUIIJINHDBI

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

Bun
Homep | HaumeHoBaHue pa3aea .
asnena R Copep:xaHue pa3aesa (TeMbl) yueOHo
pasi jen padoThI*
. JIK, JIP,
1.1 ITocTanoBka 3amauun. Knaccuueckuit Mmeton 3
1.2 Merton Onceknnm JIK, JIP,
C3
1.3 MeTo1 30710TOT0 CEUEeHUS HK(’:;] P,
MeToabl MUHIMH3AaIIUH
. . JIK, JIP,
Pasnen 1 | pynkimii omHOM 1.4 MeTo TOMaHBIX 3
TP 1.5 MeTo1 HOKpBITHI JIK, JIP,
' ALTOKP 3
1.6 Beimykisie pyHKINM 0JTHOM ITepeMeHHOH HK(’:;-I P,
1.7 MeTto KacaTeJIbHBIX HK(’:;-I P,
2.1 IlocTanoBka 3amaun HK(’:;-I P,
2.2 Teopema Betiepmtpacca HK(’:;-I P,
Kitaccuueckuit Mmeron penieHus 3a1a4 Ha JIK, JIP,
Knaccudaeckast Teopus 23 N
. 0e3yCIIOBHBIN DKCTPEMYM C3
Pazpmen 2 |akcTpemyma GyHKIUH K. P
MHOTHX [IEPEMEHHBIX 2.4 3amaun Ha yCIOBHBIA AKCTPEMYM (’33 ’
25 HeobxonuMble yCIIOBUS TIEPBOTO U BTOPOTO JIK, JIP,
) TOpsIIKa C3
JIK, JIP,
2.6 JlocTaTouHbIE YCIOBUS DKCTPEMyMa 3
N JIK, JIP,
3.1 I'pamuenTHbIi MeTOL 3
32 MeTto npoeKUuy TpaueHTa HK(’::J; P,
33 Merto1 yCIOBHOIO IrpaueHTa HK(’:;] P,
34 MeTo1 BO3MOXKHBIX HAIIPaBJICHUH HK(’:;-I P,
3.5 [IpokcumanbHblil MeTOA HK(’:;-I P,
3.6 Merton nuHeapu3auu HK(’:;-I P,
3.7 KBaapaTuunoe nporpamMmmupoBaHue JIK, JIP,
MeToapI MUHUMH3AIIAH ’ P porp P C3
Paspen 3 | Gynxuuii Muorix 3.8 MeTto1 COTpsHKEHHBIX HAIPaBJICHUH JIK, JIP,
TIePEeMEHHBIX C3
39 Meron Herorona JIK, JIP,
C3
. . JIK, JIP,
3.10 HermnpepbIBHBIE METOIBI C IEPEMEHHON METPUKOM 3
3.11 MeTox MOKOOPAMHATHOTO CITyCKa HK(’:;] P,
3.12 MeTo1 IOKPBITHSI B MHOTOMEPHBIX 3a/1adax HK(’:;] P,
3.13 Meron MonudunpoBanubix GyHkuuii Jlarpanxa HK(’::J; P,
3.14 Meron mrpadHbIX GYHKIHMNA HK(’:;-I P,
3.15 JlokazaTenbCcTBO HEOOXOIMMBIX YCIIOBHI DKCTpe- JIK, JIP,

5




Bun
Homep | HanmeHnoBaHue pasnena .
Coaep:xanue pasaesia (TeMbl) yueOHO#
pasaeaa JHCIUATLTHHBI .
padoThI
MyMa HEPBOTO U BTOPOTO MOPSAIKOB € IOMOIIBIO C3
mrpadHpIX QyHKIUN
N JIK, JIP
3.16 MeTton 6apeepHBIX QYHKIHIA (’:3 ’
N JIK, JIP
3.17 MeToxa HarpyKCHHBIX QYHKIUI (’:3 ’
N JIK, JIP
3.18 MeTton CITy4aifHOTO TIOHCKa (’33 ’
JIK, JIP
4.1 Cxema benmnmmana o
C3
JIK, JIP,
42 [IpoGnema cuHTE3a AT AUCKPETHBIX CUCTEM 3
MHAMHUYECKOe JIK, JIP
Pazgen 4 A 4.3 Cxema Momuceesa N
MIPOrPaMMHPOBAHHE C3
4.4 [Ipobnema cuHTE3a AJIST CUCTEM C HEMTPEPHIBHBIM JIK, JIP,
) BpeMeHEM C3
JIK, JIP,
4.5 JocTaTouHble ycIoBUA ONTUMAIILHOCTH 3
JIK, JIP,
5.1 ITocTanoBka 3a1a4u ONTUMAIBHOTO YIIPABICHUS 3
JIK, JIP,
5.2 DopMyIMpOBKa MPUHIIUIIA MAKCUMYMa 3
IIpunnun Mmakcumyma JIK, JIP
Pazgen 5 PHHIL chMy 53 Jloka3aTenbCTBO NPUHIMIIA MAKCUMYyMa > ’
IMontpsiruna C3
54 [IpuHumn MakcuMmyma AJis 3aJja4 ONTUMAJIbHOTO JIK, JIP,
) ynpasieHus ¢ (pa3oBbIMH OrpaHUYECHHUSIMU C3
55 CBsI3b MEX 1y NPUHLUIIOM MaKCUMyMa U KJIacCH- JIK, JIP,
) YECKHM BapUAIMOHHBIM HCYUCICHHEM C3
6.1 CBezeHue 3ajauu ONTUMU3AIUH K KpaeBoi 3agaue | JIK, JIP,
) MIPUHIIMIIA MAKCHMYyMa C3
MeTton cTpenbObl 1711 YUCICHHOTO PEIICHHUS JIK, JIP,
[IpumeHeHHE TPUHITAITA 6.2 N
KpaeBoH 3a1a4u MPUHITAIIA MAKCUMYMa C3
Paznen 6 |MakcuMyMa K 3a1adam
Momudukanmu Mmetoaa HetoToHa: MoguduKanms JIK, JIP,
OINTHUMHU3AITUHA 6.3
HcaeBa-Connna, HopMupoBKa PeTOpeHKO C3
JIK, JIP,
6.4 Merton Pynre-KyTra pemenus 3amaq Ko 3

* - 3anonHseTcs Tonbko Mo OUHOM dbopme obydenus: JIK — rexyuu, JIP — nabopamophuie pabomsi; C3 —
nPpaKmuiecKue/CeMuHapCrue 3aHsimusl.

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuansho-mexnuyeckoe obecneverue OUCYUNIUHbL

Crnenuajau3upoBaHHOe
yueOHoe/1a00paTopHOE
odopynoBanue, I10 n
Tun aynuropuu OcHalleHue ayIMTOPUH
MaTepHUaJIbl 1JIsl 0CBOCHUS
AMCIUTJINHBI
(mpu HeOOXOAMMOCTH)
JlexkumonHas
CemuHapckas
Hns
CaMOCTOSITEJILHOU
paboThI

* - ayauTopHs ISl CAMOCTOATEIBHON paboThl oOydatonuxcs ykaspiBaeTcst OBSA3ATEJBHO!




7. YAEBHO-METOANYECKOE I UH®OPMAIIMOHHOE OBECIIEYEHHWE JUCHUILIJINHBI

OcHoenas rumepamypa:

1. baxBanoB Huxomait Cepreesud. Uncnenusie MeTo bl : YueOHoe mocooue / H.C.
baxsanos, H.I1. )Kunkos, I'.M. Kob6enrkoB ; H.C.baxBanos u np. - 4-¢ u31. - M. : Hayka, 1987. -
636 c. : un. - (Knmaccuueckuii yauBepcuteTckuii yueOHuK). - ISBN 5-94774-396-5 : 244.53.

2. Kanutkun Hukonait Hukonaesuu. UncneHHbIE METOMBI : YueOHOE TTOCOOHe /IS BY30B
/ H.H. Kanutkun ; [Tox pen. A.A.Camapckoro. - M. : Hayka, 1978. - 512 c. : mi. - 1.30.

3. Po3oBa Banentuna HukomaeBHa. MeTopl ONTUMHU3AINH : KYpC JIEKIUN: YaeOHOoe
noco6ue / B.H. Po3oBa, 11.C. Makcumosna. - M. : PYJIH, 2010. - 109 c. - ISBN 978-5-209-038-
72-6

4. BacunbeB @.I1. YucneHHble METOIBI PENIEHUS SKCTpEMANIbHBIX 3a71a4. M., Hayka,
1988 - 549 c.

5. BacunibeB @. I[1. Meroasl ontumuzanuu. M.: @akropuan [Ipecc, 2002 - 524 c.

6. AnekceeB B. M., I'anee D.M., Tuxomupos B.M. COopHuK 3a7a4 10 ONTUMH3ALNN:
Teopus. [Ipumepsl. 3agaun. - M. : Hayka, 1984. - 288 c.

7. AnexceeB B.M., Tuxomupos B.M., ®omun C.B. OntumansHoe ynpasienue. M.,
Hayka.1979. - 429 ¢

8. I'aneeB O.M., Tuxomupos B.M. Kpartkuii Kypc Teopun s3KkcTpeMalbHbIX 3a1a4. M. :
Uzn-Bo MI'Y, 1989. - 203 ¢

9. Ioutpsrun JI.C., bontanckuit B.I'., 'amkpenuze P.B., Mumenko E.®.
MaremaTtuueckasi TeOpusi ONTUMaIBHBIX npoieccoB. M., Hayka, 1969 - 384 c.
Hononnumenvnasn numepamypa:

1. ®enopenxo P.I1. [IpubnmkeHHbIC perieHus 3a1a4 ONTUMAIIBHOTO yIIpaBieHUsI. M.,
Hayxa, 1978.

2. A. H. Konmoropos, C. B. ®omuH. DneMeHTHI Teopur PYHKITUN U HyHKIIMOHATLHOTO
a"ainn3a. MI'Y um. M. B. JlomoHocoBa .— 7-¢ u3n. — M. : @dusmariur, 2004 .— 572 ¢

3. I'puropseB K.I'., I'puropres U.C., 3annetun M.II. [TpakTrkyM M0 YMCIECHHBIM
METOJaM B 3a7jadyax oNTUMalbHOro ynpasienus. Jlononuenue 1, M., M3narensctBo LlenTpa
MIPUKJIATHBIX UCCIIE0BAa-HUM MPU MEXaHUKO-MaTeMaTudeckoM dakynprere MI'Y, 2007.

4. I'puropreB U1.C. Metoandeckoe mocoOue 1o YUCICHHBIM METOIaM PEIICHUS KPaeBbIX
3aJa4 MPUHIMIIA MaKCUMyMa B 3aJjauax ONTUMaIbHOTO yrpaBienus, M., U3narensctBo LlenTpa
NpU-KJIaIHBIX UCCIIE0OBAaHUH MPH MEXaHUKO-MaTeMaTuieckoM Qakyisrere MI'Y, 2005

5. baxsanos H.C., XXunkos H.II., Ko6embkoB I'.M. Uucaennsie meronsl, M., BUHOM.
JlaGopatopus 3nanuii, 2008.

6. ®umunmos A. ®. CoopHuUK 3aaa4 110 AuddepeHInaIbHbIM YpaBHeHHIM. — VKeBck:
HUII «Pery-nsapHas u xaotnyeckas AuHaMuka», 2000, 176 c.

7. T'abacos P., Kupumosa @.M. Oco6sie onTuManbsHbie yripaBienus. — M.: Hayka, 1973.
— 256 c.JPecypchl nH)OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOU ceTH « HTepHeT|
Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « Anmepnemy:

1. ObC PY1H u ctopornue ObC, Kk KOTOPBIM CTYI€HTbl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekrpoHHO-6ubHoTeuHas cuctema PY/IH — ObC PYITH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas 6ubnuoreka onnaita» 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 qanasix Lens.org https://www.lens.org
Yyebno-memoouueckue mamepuansvl 0Jis1 CamoCcmosmenbHol pabomsl 00y4aruuxcs npu

0CBOCHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nexuuii mo qucturmuinHe « YucneHHbIe METOIBI PEIICHUS 33a/1a4 MaTeMaTHIEeCKOTO

MOACIIUPOBAHU).

* - Bce y4eOHO-METOAMYECKUE MaTepUaibl JIJII CAMOCTOSITEIIBHOM pabOThl 00YUYaIOIMIUXCS
pa3MelarTCsl B COOTBETCTBUM C JEHCTBYIOIUM NOPSAAKOM Ha cTpaHule aucuuiiuHsl B TYHUC!



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.



