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VHuKanbHbii nporpamMbii ko AV CKHH TOCYNAPCTBEHHLIN YHHBEPCHTET BOAHOIO TPAHCIIOPTA
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MarteMaTnyeckoe MoJeIMPOBaHNE TPAHC(POPMALUN IKOCHCTEM

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi CTpouTeJbHOT0 MPOU3BOJACTBA, BOAHBIX NMYTeil M THAPOTEXHNYECKHUX COOPYAKEHMI
O6pazoBarenbHas 26.03.01 HanpaBneHue NOATOTOBKM  "YIpaBlI€HUE  BOAHBIM  TPAaHCIOPTOM U
mporpamma rugporpadudaeckoe obecredeHne Cy10XoacTBa"

TIpoduis "[udposoe kapTorpapudeckoe MoaeanpoBanme"
roJl Hayaja noaArotoBku 2023

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 53ET

YacoB o yaeOHOMY ITaHy 180 Bupgs! koHTpOIIA Ha Kypcax:
B TOM UHCIIE! 9K3aMeH 6
ay/JIUTOPHBIE 3aHSATH 56 KypcoBas paboTta 6
caMmocTosTeNbHast pabora 82
4acoB Ha KOHTPOJIb 36

Pacnpe):leneﬂue YacCoB JUCHHUIIMHBI ITO0 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypce>) Htoro
Henens 152/6
Bun 3anstuit yir | poo| vIo PIT
Jlexun 28 |28 |28 [28
IIpakTuyeckue 28 |28 |28 |28
Wnas KoHTaKTHas 6 6 6 6
pabota
Uroro ayn. 56 |56 |56 |56
KonrakrtHast pabota |62 |62 (62 (62
Cam. pabora 82 (82 |82 |82
Yacel Ha KOHTPOJIb 36 (36 |36 |36
HUroro 180 | 180 | 180 | 180




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.01 YrpapneHue BOJHBIM TPAHCIIOPTOM U THAporpadudeckoe obecrnedeHne cyaoxoacTsa (mpukas Munoopraayku Poccun ot
10.01.2018 r. Ne 21)

COCTABJIEHA HA OCHOBAHUH Y4e0HOI0 IIaHA 00pPa30BaTEILHON NPOrPaMMbI:

26.03.01 Hampapnenne mOATOTOBKY " YIIpaBIeHHUE BOAHBIM TPAHCIIOPTOM U THAPOTrpaduueckoe oOecedeHne cyjoXoacTna”
IIpodmis "Ludpooe kapTorpadmaeckoe MoaeIupoBaHue"
roJ Havaja noarotosku 2023

Pa6ouyro nporpammy coctaBuJi(u):
x.m.H., Joyenm, Cnupenxoga Onvea Braoumuposha
PaGouast mporpamma o00peHa Ha 3acefaHun Kadeapsl

3aBenyromuii kadenpoit buk KOpwuii Uropesny



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

HGHBIO JUCIHUIIINHBI ABJIACTCA O3HAKOMIICHHUEC CO CIoco0aMu MaTEMATHYECKOTO MOJCINPOBAHUA TpaHCCbOpMaHI/II/I
OKOCHCTEM.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.B

2.1

TpeboBaHus K NIpeABAPUTEILHOM OAT0TOBKE 00y4aIOILerocs:

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCHUILIUHBI (MOYJIs1) HEOOXOAUMO KAK
npeauiecTByoliee:

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUA JTUCIUITJINHBI

(MOZY.JIA)

YK-2: Cnioco0eH onpeneasiTb KPYyr 3aJa4 B paMKaxX NOCTaBJIEHHOMH 1eJIM ¥ BbIOUPATh ONTUMAJIbHbIE CIIOCOOBI UX pelleHusl,
HCXO/IS1 U3 IeHCTBYIOLIUX MPABOBLIX HOPM, HMEIOLIHUXCSI PECYPCOB U OrpaHUYeHUI

VK-2.3: HaxomuT onTHUMalIbHBIC CIIOCOOBI pellie-HUsl 33124 UCXO/Is M3 UMEIOIINXCS YCIIO-BUH, PECYPCOB M OTpPaHUYCHHUN

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

31

3HaTh:

3.1.1

mporiecc TpaHcHopMaIiu SKOCHCTEMBI

3.2

YMmerhb:

3.2.1

MMPOrHo3nupoBaTh UBMEHEHHUA SKOCUCTEMBI

3.3

Buaajgern:

33.1

cIoco0aMu MaTeMaTHIECKOTO MOJCINPOBAHUA

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)

Bup

HaunmeHnoBaHue pa3/iesioB U TeM /BUA 3aHATHA/ Cemectp | Yacos | Jlutepatypa | IlpIlo

3aHATHS / Kypc IAroT

Paznen

Pa3znen 1. OcHOBHBIE CBeIeHHS H BHAbLI MATEMAaTHYECKHUX MoJeiei
3KOCUCTEM

Jlex

TToustue sxocucreMsl. Buasl. OcHOBHBIE CBeAcHUS. BUbl 6 16 JI11.4J12.3 0
9KOJIOTHYECKUX MoAieIed. MaTteTemaTuyeckast MOJEIb BOJHOM
9KOCHCTEMBI, OCHOBHBIC TUMBI. Teoperndeckue (0000IIeHHBIE),
aHATU3UPYIOUINE, TOPTPETHBIE (MMUTAIIMOHHBIE) MATEMAaTHUECKHUE
Mozend. Mojieny nepBUYHON NPOIYKIUH U pOCTa MUKPOBOJAPOCIIEH,
300IIJIAHKTOHHBIX BelecTB. KauecTBEHHBIC MOJICITH BOIHBIX 9KOCUCTEM.
[onsarue mkanel. [IpameTpuueckie U HeTTApaMETPUIECKUE KPUTEPHH.
I'paduueckoe npeacraBnenue JaHHBIX. CTATUCTHYECKHM,
KOPPENAIUOHHBIHN, TUCTIEPCUOHHBIN aHanu3. /JIek/

Ip

TTonstre sxocuctemul. Bunpl. OcHOBHEIC cBeneHUA. Buabl 6 16 JI1.4J12.3 0
JKOJIOTHUECKUX MOoecH. MareTemaTnaeckas MOACIb BOIHOM
9KOCHCTEMBI, OCHOBHBIE TUMHBL. TeopeTnueckue (0000IIeHHBIE),
aHATU3UPYIOIIHE, MTOPTPETHBIC (MMUTAIMOHHBIE) MATEMATHUECKUE
Moenu. Moieny IepBUYHON TPOIYKITUH U POCTa MHKPOBOJIPOCIIEH,
300ILIaHKTOHHEIX BellecTB. KauecTBEHHbBIE MOIEIN BOAHBIX SKOCHCTEM.
[ousitre mkanbl. [Ipamerpuyeckue 1 HemapaMeTPUIECKIE KPUTCPUH.
I'paduueckoe npeacrapieHue JaHHBIX. CTATUCTHYECKHM,
KOPPEIAINOHHBIN, TUcepcHonHbI anamms. /IIp/

Paznen

Pasznen 2. Boaguble 0aj1aHchl

Jlex

Mupogoii BoxHbIH 6anaHc. I1lecTHKOMITOHEHTHBII METOJT H3yIEeHUS 6 4 JI1.2712.1 0
BojHOTO OanaHca TeppuTopud. Boausliil 6ananc o3ep u 6070T. /Jlex/ JI2.3J13.1
JI3.2

Ip

MupoBo#i BoaHbIi 6ananc. [1lecTHKOMITOHEHTHBIN METO U3YICHHUS 6 4 JI1.2J12.1 0
BOJIHOTO Oananca TeppuTopud. Boanerii 6amanc o3ep u 6070T. /TIp/ JI2.3713.1
J13.2

Pazgen

Pa3znen 3. Tuaposornyeckne MpoOrHo3nl

Jlex

T'unponorudeckue NporHo3bl, METOIBI IPOTHO3UPOBaHUS. MeTombI 6 4 JI1.2712.1 0
COOTBETCTBEHHBIX YpOBHEH. /JIek/ JI2.2J13.2




IIp TI'upposnorudeckue NporHo3el, METOIbI IPOTHO3UPOBaHUsL. MeTonbl 6 4 JI1.2J12.1 0
COOTBETCTBEHHBIX ypoBHEH. /T1p/ JI2.2J13.2
Paznen | Paznen 4. I'eoundopManmoHHbIE CHCTEMBI
Jlex Ionsarue u 3agaun ['MIC. O6nactu npumenenust [ IC. OTpacneBoe 6 4 JIT.1 0
ncnons3oBanne ['MC. Tunsl npumenenns [UC. /Jlex/ JI1.3J12.2
IIp Ionstre u 3amaun ['IC. O6mactu npumernenns ['YIC. OrpacieBoe 6 4 JI1.1 0
ucnons3osanue [ YIC. Tunsr npumenerus [YC. /Tp/ JI1.3J12.2
UKP Bce Tembr /UKP/ 6 6 JI.1J11.2 0
JI11.3J12.1
2.2
J12.3J13.1
J3.2
Cp Bce Temsr /Cp/ 6 82 JI.1J11.2 0
JI1.3J12.1
2.2
JI12.3713.1
J3.2

5. COAEPKAHME AVNCLHUILIAHGBI (MOAYJIST)

Coz[epxcaHHe JUCIHUITIIMHBI

TTonstre 3xocucreMul. Buapl. OcHOBHEIE cBeeHN. BHIBI 9KOJOIrHYECKHX Moeiei. MaTeTeMaTHyecKast MOJIEIb BOTHOM
9KOCHCTEMBI, OCHOBHbIE TUIBI. TeopeTnueckue (0000IIEHHbIE), aHATU3UPYIOIINE, TOPTPETHBIE (MMUTAIMOHHBIE) MaTeMaTHYECKHE
Moieni. Moieni MepBUYHOM MPOIYKIIMK U POCTa MUKPOBOJIPOCIIEH, 300IJIAHKTOHHBIX BellecTB. KauecTBeHHbIE MOJIEH BOJIHBIX
skocucteM. [TonsaTre mkanel. Tunel mkan. [lapamerpudeckue U HemapamMeTprueckue Kpurepud. [ paduieckoe mpeacTaBieHne
JIAaHHBIX, THIBI rpadukoB. CTaTUCTHUECKUH, KOPPEISALMOHHBIN, AUCIEePCHOHHBIN aHanu3. BU bl koaQPpULNEHTOB KOPPETALUY.
Crarndeckas 00paboTKa pe3yabTaTOB HCCIICIOBAHHIA.

Mupogoit Bogsblii 6ananc. [1lecTHKOMITOHEHTHBIN METO U3y4eHUsT BOJHOTO OanaHca TeppuTopun. BonHsiil 6ananc ozep u 60I0T.

I'maponormyeckre MporHO36l, METOABI MPOTHO3MPOBAHMA. MeTOIb COOTBETCTBEHHBIX YPOBHEH HA OSCIIPUTOYHOM M IIPUTOYHOM
yJIaCTKax.

I'eonndopmanmonnsie cuctemsl. [Tonstue THC. 3anaun ['UC. OtpacneBoe npumenenne ['MC (Moxenuposanue YC,
KOMMYHHKAIIIH, JIECHOE XO3SHCTBO, TPAaHCHIOPT, SKojorus). Tumsl npumenenns ['C.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

DK3aMeH

6.2. Tembl NMCLMEHHBIX PadoT

6.3. KoHTpoJIbHBIC BOIIPOCHI U 32 JaHUS

Bompocs! k 3k3aMeny:

1. IToustue sxocuctemsl. Buapl. OCHOBHBIE CBEICHHUS.

2. DKoJiorndyeckasi MoJielb (OrpeneseHue, BUIbI).

3. MareMaTrueckasi MOJIENIb BOJHOM SKOCHCTEMBI (OTIpeesIeHHE, 3a/1aun).
4. OCHOBHBIE THITBI MATEMAaTHYECKUX BOJHBIX IKOCHCTEM.

5. Teoperudeckue (000OIICHHBIE) MATEMATHUECKAE MOJIEIH

6. AHanu3upyoye MaTeMaTH4eCKHe MOJICIH.

7. INopTpeTHbIe (MMHUTAaIIMOHHEBIE) MOJIEITH.

8. Mopnenu nepBUYHON MPOIYKIIMH.

9. Mogenu nepBUYHOIN NPOAYKLMU U pOCTa MUKPOBOIOPOCIEH.
10. MaremaTrueckrne MOJIENH 300TIAHKTOHHBIX BEIIECTB

11. KauecTBeHHble MOJIeNH BOJHBIX SKOJIOIMUECKUX CHCTEM

12. [lonsaTue mxkanel. TUOBL MK,

13. [TapameTpuueckue U HemapaMeTPUIECKUE KPUTEPUU

14. I'pacaeckoe mpeacTaBiIeHNE AaHHBIX, THIH TPadHKOB

15. OO61ast cxeMa CTaTUYECKOIr0 aHalIn3a

16. [TonsaTne craTucTHueckoil cBA3U. Bunpl.

17. KoppemnsiunonHsliil aHanus.

18. Bunsr k03¢ GHIHEHTOB KOPPEISIUL.

19. JucnepcuoHHbIl aHaTN3

20. Cratuctudeckas o0paboTKa pe3ylbTaToB HCCICIOBaHUI




21. MupoBoii BogHbIH OanaHC

22. [IecTHKOMIIOHEHTHBI METOJ H3Y4CHHUS BOJHOTO OallaHca TePPUTOPUH

23. BonHsrii 6anaHc o3ep

24. Bopnsrii 6ananc 6omot

25. I'uaponoruueckue mMporHo3sl (ONpeaeeHue, BUIbl)

26. MeToap! THIPOIOTUIECKOTO TPOTHO3UPOBAHHUS

27. Merto/ COOTBETCTBEHHBIX (CHH(A3HBIX) ypOBHEH (OSCIPHUTOUHBIN yIacTOK)
28. Merto/ COOTBETCTBEHHBIX (CHH(]A3HBIX) YpOBHEH (yIaCTOK C MPUTOKOM)
29. I'eonHOpMaIIMOHHBIE CUCTEMBI (TOHATHE, 3a7a4H)

30. Ob6nactu npumenenus ['VIC.

31. OrtpacneBoe ucnonszoBanne ['MC (MmonenupoBanne YC, KOMMYHHUKAIINH, JIECHOE XO3SHCTBO)
32. OrtpacneBoe ucnonszoBanue ' MC (TpaHcHopT, 9KOJIOTHS)

33. Tunel npumenenust ['UC

6.4. MeToaquueckue MaTepuaJibl, ONpee/sIolMe NPouelypbl OlleHHBAHUS

MerToaMKa OLIEHKH 9K3aMeHa 110 JUCLHUILUINHE

OK3aMeH 0 JUCIUILIMHE OLEHHBAETCS TI0 UTOTaM OTBETa 00YUAIOIIETOCs Ha BOIIPOCHI 3K3aMEHAI[IOHHOTO OMIIeTa.

OTMeTKa «OTIMIHOY» CTABUTCSA, €CIIU: PACKPHITHI M TOYHO YHOTPEOIEHB OCHOBHBIE MIOHATHS; CYIITHOCTh BOIIPOCOB PACKPhITA
HOJIHOCTBIO, BEIBOJIbI OOOCHOBAHBI U ITOCJIEIOBATEIIbHBI;

OTMeTKa «XOpOILIO» CTaBUTCS, €CIIM: YACTUYHO PACKPBITHL OCHOBHBIE MIOHATHS; B 1I€JIOM MaTEpUall U3/1araeTcs MoJIHO, II0 CYTH
Ouera; BBIBOJBI 0OOCHOBAHEI U ITOCICAOBATEIIBHEL,

OTMeTKa «yIOBIETBOPUTENBHOY» CTABUTCS, €CIH: PACKPBITA TONBKO MEHBINAS YaCTh OCHOBHBIX MIOHATHH); HE JOCTATOYHO TOYHO
YHOTPEOIISIT OCHOBHBIC KATETOPHH U MOHSTHS; HE JOCTaTOYHO IOJIHO U HE CTPYKTYPHPOBAHO OTBEYAI 110 COAEPKAHNIO BOIIPOCOB;
BO3HHUKIIN NIPOOIEMBI B 000CHOBaHNH BEIBOJIOB, apT'yMEHTAIHI;

OTMeTKa «HEYOBIETBOPUTEIBHOY» CTABUTCS B CIIydae, €CIH: He PACKPBITO HA OJHO U3 OCHOBHBIX IIOHATHI; HE 3HAET OCHOBHBIC
oIpesieeHus KaTeropuil U MOHATHH AUCLUIIIMHBL; AOMYIIEHBI CYIIECTBEHHbIE HETOUHOCTH M OLIMOKH NP U3JI0)KEHUU MaTepHana.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 PexomeHnayemasi JuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI
JI1.1 |IlamoBa Bepa I'MC Bo10€MOB 1 BOJHOTPAHCIIOPTHBIX OOBEKTOB: IS CTyA., 00yd. mo | HoBocubupck: HI'ABT,
BacunbeBna, Cenpix Hanpasi.: 280100 "IIpuponooOycTpoiicTBo 1 Bogomnons3.", 280700 2013

Burammit Anekceesna | "TexnochepHas 6e3omacaocts", 230400 "Mu]opM. crucTeMsl 1
TexHoJoruu" u Jp.

JI1.2 [Iamosa Bepa I'upponorust: yaeOHUK Ui CTyA., 00yd. mo Hamp.: 270800 Hosocubupck: HI'ABT,
BacunbeBHa, Cenpix "Crpoutenscto", 280100 "IIpupoaoo0ycTp. U BOJONOIb30BaHUE", 2013
Burammii AnexceeBna | 280700 "TexrocdepHas 6€30macHOCTD"

JI1.3 |Ilamosa Bepa I'eonH(DOpMaIIMOHHBIE CUCTEMBI U MOHHUTOPUHT BOJAHBIX OOBEKTOB! Hosocubupck: CI'YBT,
BacunbeBHa [y4eb. s By30B] 2015

JI1.4 |Bby4enpHukoB Muxann | DKOIOTHS M IPUPOIOMNOIB30BaHHE: yuel. mocobue [mo Aucuu. Hosocubupck: CI'YBT,
AnexcaHapoBUY, "Okonorusa" u "IlpuponononszoBanue”| 2016
CaBkuH Banepuit
MuxaiinoBug

7.1.2. Jlono/IHUTe/ILHAS TUTEpATypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI2.1 | ®omuuéna Hauns T'unpororus u perynmupoBaHue cToKa: yaeOHOe mocodue Hosocubupck: CI'YBT,
Huxkonaesna 2019
JI2.2 | Tpudonosa T. A., I'eonH(popMaIMOHHBIE CUCTEMBI U AUCTAHIIMOHHOE 30HIUPOBAHUE B Mocksa: AkageMu4ecKui
Mumenxo H. B., 9KOJIOTHUECKUX HCCIICAOBAHHAX: yiaeO. MocoOue I CTYICHTOB BY30B IIpoexkt, 2005
Kpacnomexos A. H.
J12.3 | Mypomues [. 1O. Matematuueckoe obecnieuenne CAIIP: yuebHoe mocobue Mocksa: Jlans, 2014
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI3.1 | Cnupenkosa Oubra MupoBoii BomHBIH OalaHC,BOTHBIE PeCYpPCH 3eMin,BoaHBIH kKagactp u | HoBocmbOupck: HIABT,
BnanumuposHa MOHUTOPHHL: METO/. YKa3aHUS U 33JaHUS K IPAKTUYECKUM 3aHATHIM 2012
[mst ctyn. crient. "KomIuiekCHOE MCTIONB30BAHUE U OXpaHa BOJI.
pecypcos]
JI3.2 | Cenmpix Burammit I'mpponorus: yaebHO-MeTOANIECKOe TTOco0He K TabapaTOpPHBIM 1 Hosocubupck: CI'YBT,
AnekceeBud, MIPAKTUYECKAUM 3aIUCAM 2019
Cnupenkona Oinbra
BragumuposHa,
Tymuna Anexcanapa

CepreeBHa




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Haznauenwue Ob6opynoBanue
KomnbrorepHslii KJI1acc - | AyantopHast nocka; Kommiexrt yae6Hoit mebenn; [IK — 13 mT. (B T.9 mpenofaBaTeIbCKHUM).
naboparopust
aBTOMAaTH3UPOBAHHOTO
MPOEKTHPOBAHUS B
CTPOUTENBCTBE - y4aeOHas
aymiuTopus 1N IpPOBEAEHHA
71a00pATOPHBIX 3aHATHIA
YaebHas ayAUTOpUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynsTumenuitHoe o0opymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaruoHapHbIi), [1IK (mepeHocHOH)
JIEKIIMOHHOT'O THIA
Yuebnast ayIUTOpHs Juist | AynuropHast pocka; Komruiekr ydeOHol MeOeny; MynmbTuMenuiiHoe 0o0OpyHOBaHHUE: MPOEKTOP
IIPOBEIEHUS MPaKTHYIECKUX | (CTanMOHApHEIH), 9kpaH (crannoHapHsIi), [IK (meperocHoit)
3aHATHH
YueOHast AyAUTOPHS i | AyautopHast nocka; Komruiekt yueGHOM Mebenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP
MPOBEICHUS TPYIIOBBIX u | (cTauMoHapHbIi), 3kpaH (cTaumroHapHslii), I[1IK (mepeHocHoit)
WHIBHAAYaTbHBIX KOHCYIbTaNi
ITomemenue qutst | Kommmrext yueGHOI MeGenu Ha 15 mocagouHbIX MecT.
CaMOCTOSITENTbHON pabotsl | IIK — 10 mr., noakmoyeHHbIX K cetd "MHTepHeT" u o0ecneunBaroyX JOCTYI B 3JIEKTPOHHYIO

00yJarOIHXCsI

nHGOPMAMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHTETA.




